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HOACHUTEJIBHAS 3AIINCKA

OenepanbHas pabouass mporpamMma 1o ¢Gu3uke s OOydaroluxcs C
3a/Iep>KKOM Tcuxudeckoro pa3putus (nanee — 311P) Ha ypoBHE OCHOBHOTO OOIIETro
o0pa3oBaHus MOATOTOBIICHA HA OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3ysbTaTaM
OCBOCHHUSI Ha 0a30BOM YypOBHE OCHOBHOM 00pa30BaTeIbHONM MPOrPaMMBI,
npeactaBieHHbix B OI'OC 00O, a takke ¢ yd€tom denepaibHoil paboueit
nporpaMMmbl BocruTaHuss W KoHuenmuu mnpenogaBaHusi Y4eOHOTO mpeameTa
«Dusnkay.

Conepxanue mporpaMMmbl 1o (u3uke HampaBieHo Ha (QopMupoBaHUe
€CTECTBEHHOHAYYHOUW T'PAMOTHOCTH OOYYalOUIMXCS W OpPraHu3allii0 H3Y4YEHUS
bu3uKM Ha JAEATEIBPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe yUUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IUIAHUPYEMbBIM JTUYHOCTHBIM U METANpPEJIMETHBIM PE3yJIbTaTaM O00yUeHHUsI, a TAKKE
MEXIIPEMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no gusrke ycTaHaBIMBAET pacipeeicHue ydeOHOro MaTepuaa
o rojgaM o0yueHusl (MO KjaccaM), pejiaraeT MPUMEPHYIO TOCIIEI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usuke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrKa ABIAETCS CUCTEMOOOPA3YIOUIUM JIJISl €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKOJbKY (pU3ndyecKkue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadgueid, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosnee siCHble 00pasibl MPUMEHEHUS HAyYHOTO METOoa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

[Ipenmer wMakcuUMalbHO HampaBiieH Ha (QopMUpOBaHHME UHTEpeca K
OPUPOAHOMY U COLMAJILHOMY MHPY, COBEPIICHCTBOBAHHE TO3HABATEIHHOM
nestenbHOCTH oOywatomuxcst ¢ 3[IP 3a cyer oBIajgeHUS MBICIUTEIHLHBIMU
oTfepalnusMi CpaBHEHHs, 0000IIECHHsI, pa3BUTHE CIOCOOHOCTH apryMEHTHUPOBATH
CBOE€ MHEHHE, (GOPMUPOBAHUE BO3ZMOKHOCTEN COBMECTHOM JEATEIbHOCTH.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOTro OOpa30BaHHUS B CTPYKTYpe OOIIETO
oOpa3oBaHus COCTOUT B (POPMUPOBAHMHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTEpeca K HayKe y 00y4aromnxcs.

N3yuenne ¢usnkm cmocoOCcTByeT pa3BuThio y oOywatomuxcs ¢ 3I1P
MPOCTPAHCTBEHHOTO BOOOpaKEHMs, (PYHKIIMOHATBHON TPaMOTHOCTH, YMCHHS
BOCIIPHHUMATh W KPUTHYECCKU aHAIM3UPOBATH MHGOPMAIINIO, MMPEACTABICHHYIO B
pasnu4HBIX  (opMax. 3HAYMMOCTh TPEIAMETa I Pa3BUTHS KU3HEHHOU



KOMIETEHIIUU OOYyYaloIMUXCsl 3aKIIOYaeTCs B YCBOCHUU OCHOBBI (PU3MUECKUX
3HaHUM, HEOOXOJUWMBIX IS TOBCEIHEBHOM JKW3HU; HABBIKOB 370POBOrO0 U
O0e3omacHOro /il 4YeJlOBeKa M OKpY)Kawlled ero cpeapl olpa3a >KU3HH,
dbopMUPOBaHUYN IKOJTOTHUUECKON KYIbTYPBHI.

[Iporpamma otTpaxkaeT cojaepkanue oOydeHust mnpeamery «Duszuka» c
y4eTOM OCOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOywatomuxcs ¢ 31IP.
OBnajgeHue JaHHBIM Y4EOHBIM TPEAMETOM TMPEJCTaBISACT OINPEeICICHHYIO
TpyaHoCcTh s oOywaromuxcs ¢ 3[IP. D10 cBsi3aHO ¢ 0COOEGHHOCTAMU
MBICJIUTEIILHOM eI TeILHOCTH, IIEPUOANICCKUMHU KOJICOAHUIMU BHUMAHHMSI, MAJIBIM
00bEMOM TaMsTH, HEIOCTATOYHOCTHIO OOIIEro 3amaca 3HAHWUW, MOHMKEHHBIM
MO3HABATEILHBIM UHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHSI.

Jlns ipeoionieHust TPyAHOCTEH B U3ydeHUU ydueOHOro mpeamera «Dusnkar
HeoOXxoauMa ajanTaiusi o0beMa M XapakTepa y4yeOHOro marepuana K
MO3HABATEILHBIM BO3MOKHOCTSIM JIAHHOW KaTerOpUU OOydYaroluxcsi, y4eT HUX
OCOOCHHOCTEHW pa3BUTHUS: HCIIOJIB30BAaHUE aJTOPUTMOB, BHYTPHUIIPEAMETHBIX H
MEXIIPEMETHBIX CBS3EH, MOCTENEHHOE YCIOKHEHUE N3Yy4aeMOoro MaTepHaia.

JlanHasi mporpamMMa KOHKPETH3UPYET COJEp)KAaHUE TMPEIMETHBIX TEeM B
COOTBETCTBUM C TPEOOBaHUSMH 00pPA30BaTEILHOTO CTAaHAApPTa, PEKOMEHIYEMYIO
MOCJICIOBATEIILHOCTh M3YUYEHUS Pa3feioB (U3UKH C yUYETOM MEXIPEIMETHBIX H
BHYTPUIIPEAMETHBIX CBs3€H, JIOTMKM YYEOHOrO TMpoOIlecca, BO3PACTHBIX M
NICUXOJOTHYECKUX ocoOeHHocTel oOyuvaronuxcsa ¢ 3[IP Ha ypoBHE OCHOBHOTO
oO1rero oOpa3zoBaHus, ONpPEAeNIIeT MUHUMAIbHBIA HAOOP ONBITOB, IE€MOHCTPAIIHA,
NPOBOAMMBIX YYHTElIeM B Kiacce, JIaDOpaTOPHBIX paldOT, BBIMOJHAEMBIX
00yJaromuMHuCs.

Metonnueckoit 0CHOBOM M3ydeHUs! Kypca «DPu3nka» Ha YPOBHE OCHOBHOTO
oOmero  oOpa3oBaHUsl  SBIAETCA  CUCTEMHO-IIEATENBHOCTHBIM  MOIXO],
o0ecreynBaroIuid TOCTIKEHUE JTUYHOCTHBIX, METANpPEAMETHBIX M TPEIMETHBIX
o0pa3oBaTeIbHBIX  PE3yJbTAaTOB  TOCPEICTBOM  OpraHU3allUd  AKTHBHOM
MO3HABATEIBHOM JEATEIHHOCTH OO0YUYaIOIIMXCS, YTO OYEHb BAXHO MpPH OOY4YECHHUH
nereit ¢ 3I1P, 1151 KOTOPBIX XapaKTEPHO CHUKEHUE MMO03HABATEIbHOW aKTUBHOCTH.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIENYIONIMMU KOMIETEHTHOCTSAMH, XapaKTePU3YIOIMIMMH €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTD:

e HAYYHO OOBSICHATD SIBIICHHUS,

¢ OIICHUBAThH ¥ TIOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIIEOBAHMS;

e UHTEPIIPETUPOBATH TAHHBIE U UCTIOJIB30BATh HAYYHBIC JJOKA3aTEIbCTBA
JUTSI TIOJTyYEHUST BBIBOJIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
omnpenenensl B KoHmenmuw mpenonaBanus ydeOHOTO mpenmera «Dusmka» B
oOpa3zoBaTelbHbIX oOpraHuzamusx Poccuiickoit @eaepaiuu, peanu3yroUux
OCHOBHBIE  00I1I€00pa30BaTEebHBIE MPOTPAMMBI, YTBEPKIEHHOW pEIICHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne [1K4BH).

Ieaun n3zyyenus pusuku:

e IpUOOpPETEHNE MHTEpECa W CTPEMIICHHS OO0y4aroumxcss K HaydyHOMY
U3YUYEHUIO TPHUPOJBI, Pa3BUTUE WX HWHTEIJICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEJCTABICHUI O HAyYHOM METOJE MO3HaHUA U (POopMUpPOBaHUE
UCCJIeI0BATEIbCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

e popMUpOBaHME HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4YeHUs: OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e popMupoOBaHHME MpENCTAaBIECHUNW O POAU (PUMKH A Pa3BUTHS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE  TMpPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynyueit
npodeccuoHaIbHON AESTENbHOCTH, CBI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1ejedl mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO

o01rero 00pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIEAYIOIUX 3a4ay:

enipuoOpeTEeHNE 3HAHMW O  JHUCKPETHOM CTPOCHHMU  BEIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

o IPUOOpPETEHNE YMEHHM OIUCHIBATh U OOBSACHATH (PU3MYECKUE SBIICHUS C
UCITOJIb30BAHUEM ITOJTYUYEHHBIX 3HAHU;

©OCBOCHHE METOJOB PEIIEHUs MNPOCTEMIIMX pacy€THhIX 3aJad ¢
UCIIOJIb30BAHUEM bu3nIeCKux MOJENeH, TBOPYECKUX u
NPaKTUKOOPHUEHTUPOBAHHBIX 3a/a4;

e Pa3BUTHE YMEHUU HAOJIOJaTh MPHUPOJHBIC SBICHHUS M BBIMOJIHAThH OIbBITHI,
nabopaTopHble pabOTBl W  OKCIEPUMEHTAJIbHBIE HCCIENOBAaHUSA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

e OCBOCHHE MPHUEMOB paboThl ¢ HMHPOpManeld (PU3NUECKOTO COAEpKAHUS,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

* 3HAKOMCTBO €O cpepaMu nMpodeccuOHATBHON e TeNbHOCTH, CBSI3aHHBIMU C
¢u3uKOi, W COBPEMECHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JTOCTIKEHUAX (PU3UUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
o0ydJaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHU, MpeiaraeéMblX B pamMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.

Oco0enHocTH 0TOOpPa M aJaNTANMH Y4eOHOr0 MaTepuasa no pusuke

OcHoBoit  oOyuenuss  oOywaromuxcs ¢  3[[P  Ha  mpeamerax
€CTECTBEHHOHAYYHOI'O ITUKJIA SIBJSIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIbHBIX
omepanuil (aHanu3, CUHTE3, CpaBHEHUE, O00OOIIEHHE) HAa OCHOBE BBIIOJTHEHUS
pa3BUBAIONIUX YIpaXKHEHUH, (GOpPMUPOBaAHUE MPUEMOB YMCTBEHHOU palOTHI:
aHaJIu3 HUCXOJHBIX JIaHHBIX, I[UIAHUPOBAHME MaTepuala, OCYIIECTBICHUE
MOATATHOTO M UTOTOBOI'0 CAMOKOHTPOJISI, & TAKXKE OCYIIECTBISETCS JTUKBUIAIIUS
npoOeoB B 3HAHMUAX, 3aKpeIUICHWE M3YyUYeHHOro Marepuaina, oTpaboTka
aJITOPUTMOB, TIOBTOPEHUE TMPOUAEHHOTO. bobilioe 3HaueHHE MPUIAETCS YMEHUIO
pacckazaTh O  BBIMIOJHEHHOW paboTe ¢  TPaBUIBHBIM  YINOTpeOJIeHUEM
COOTBETCTBYIOIICH TEPMHUHOJIOTUA ¢ COOJIFOCHUEM JIOTHYECKUX CBSI3EH B
usnaraeMoM Mmarepuaine. [[ns oOydaromuxcst 3[IP Ha ypoBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs MO-TIPEKHEMY SIBISIOTCS XapaKTePHBIMU: HEJIOCTAaTOYHBIN ypOBEHBb
Pa3BUTHUS OTJEIBHBIX MICUXUYECKUX MPOIECCOB (BOCIPUATHS, BHUMAHUS, MaMSTH,
MBIIICHHS), CHUXEHHBIH YpPOBEHb WHTEUICKTYaJIbHOTO Ppa3BUTUS, HU3KUU
YpPOBEHBb BBIMIOJHEHUS YYEOHBIX 3aJaHUN, HH3Kas YCICIIHOCTh OOyYEeHUSI.
[TosTomy npu M3y4YEeHUU (107637097 Tpedyercs 1[eJICHAPaBICHHOE
UHTEUICKTyallbHOe  pa3BuTue oOyuarommxcs ¢ 3[IP, oTBewaromee ux
OCOOCHHOCTSIM W BO3MOJKHOCTSIM. Y4YeT ocobeHHocTeil oOyuarommuxcs c 3I1P
TpeOyeT, 4TOOBl MPU HM3YYCHUU HOBOTO MaTepuana o00s3aTeIbHO IMPOUCXOJIUIIO
MHOTOKPAaTHOE €r0 MOBTOPEHHUE; PACIIMPEHHOE PACCMOTPEHUE TEM M BOMPOCOB,
PacCKpBIBAIONIUX CBSI3b (U3MKA C OKM3HBIO; aKTyaln3alus TEPBUYHOTO
KU3HECHHOTO OTIBITa 00YJarOITHUXCHI.

VYcBoeHue mnporpaMMHOro Martepuana 1o (U3MKE BBI3BIBACT OOJIBIIKE
3arpynHenust y obyuaromuxcs ¢ 3I1P, mosaTomy Teopusi uzydaercst 0e3 BBHIBOJOB
CIOXHBIX (opMys. 3amaun, TpeOyomue MPUMEHEHUS CI0KHBIX MaTeMaTHUECKUX
BBIUMCIICHUA U (OpMyN, B OCOOEHHOCTH TakKuX TeM, Kak «MexaHu4ecKoe
IBIKEHHEY, «ApxumenoBa cuiay, «MexaHudeckas 3HEPrus», «NEKTPUUYECKHUE
ABJICHUS», «DJIEKTPOMATHUTHBIEC SBICHUS», PELIAIOTCS B KJIAcCe C IMOMOIIbIO
YUUTEIA.

Oco0oe BHMMaHUE MPU U3YyYECHUU Kypca (PU3MKH yNENsSeTCs MOCTAaHOBKE U
OpraHM3alMy SKCIEPUMEHTa, a TaKXKe TMPOBEACHHUIO (IMIPEUMYIIECTBEHHO Ha
KaXJIOM YpOK€) KPaTKOBPEMEHHBIX JIEMOHCTPALMi (BO3MOXKHO C MCIOJIb30BAHHEM
ANEKTPOHHOU ieMoHcTpanuu). HekoTopbie TeMbl 00513aT€IbHO AOJIKHBI BKIIOYATh
OMOpHbIE JA0OpaTOpHBbIE PadOTHI, KOTOPHIE PAa3BUBAIOT YMEHHE MOJIb30BaTHCS
npocTeimumMu npudopaMu, aHAIM3UPOBATh MOJYYEHHbIE JOaHHble. B cBs3u ¢
OCOOCHHOCTSIMU  MOBEACHUS U  JesaTeldbHOCTH  oOyuvaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTb, ~ HEOPraHU30BAHHOCTH)  MPEAYCMOTPEH  CTPOKAUIIUMA



KOHTPOJIb 32 COOJIIOZICHMEM TMPaBWJI TEXHUKH O€30MaCHOCTH MpPHU MPOBEIACHUU
1a00paTOPHBIX U MPAKTUYECKUX PAOOT.

bonbimioe BHUMaHue Tpu u3ydeHuu (¢Gu3ukd nojapoctkamu ¢ 3IIP
oOpaiaercsi Ha OBJAJEHUE HMMHU TMPAKTUYECKUMH YMEHUSIMU U HaBbIKAMHU.
[IpenycmaTpuBaeTcsi yMeHbIIEHHE 00beMa TEOPETUUECKUX CBEJCHUM, BKIIOUCHUE
OTHIENbHBIX TEM WIM MEJbIX pa3fejoB B MaTepuaiabl [Js 0030pHOro,
03HAKOMUTEJILHOTO WK (paKkyIbTaTUBHOTO u3ydeHus. [lpennaraercs ymeHbIIeHUE
o0beMa MaTEeMaTUYECKUX BBIYMCICHUM 3a CUET YBEIUYEHUS KadeCTBEHHOTO
OIMCAHUS ABJICHUN U MPOLECCOB

JlocTtaTouHOE KOJMYECTBO BPEMEHHM OTBOJUTCS HA PACCMOTPEHUE TEM U
BOIIPOCOB, PACKPBIBAIOIIUX CBSI3b (DU3UKH C KU3HBIO, C TEMU SBJICHUSIMU,
HAOTIOJICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YYEHHUKAM U3 UX KU3HEHHOTO OMbITA.

MakcuManbHO  HUCIOJB3YKOTCS ~ MEXKIIPEAMETHbIE CBA3M C  TAKUMH
JTUCHUIUIMHAMM, Kak reorpadwusi, xumus, Ouosorus, T.K. oOyuarommuecs ¢ 3IIP
O0COOCHHO HYXKJIAIOTCS B MPETMOJHECEHUU OJHOTO M TOTO e yueOHOTro Marepuasa
B PA3JIMYHBIX AaCIEKTax, B €r0 BapbUPOBAHUM, B HEOJHOKPATHOM IOBTOPEHHUU H
3aKpEIUICHUM TIOJIYYEHHBIX 3HAaHUW W TPAKTUYECKUX yMeHuiu. llo3Bomss
paccMaTtpuBaTh OJAWH U TOT K€ Y4YEOHBIM Marepuand C pa3HbIX TOUEK 3PCHWS,
MEXIIPEMETHBIE CBSI3M CIIOCOOCTBYIOT €ro JIyYIlIeMy OCMBICICHHIO, OoJiee
MIPOYHOMY 3aKPEIJIEHHUIO MOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHHM.

IIpumepHble BUABI AesATeNbHOCTH oOyudawmmxcsi ¢ 3IIP, o0yciaoBiieHHbIe
0co0bIMM  00pa30BaTeJIbHBIMH  TNOTPEOHOCTAMHM M o0ecne4yuBaOInMe
OCMBICJIEHHOE OCBOEHME COeP:KaHNu 00pa30BaHusA MO npeaMeTy «Pusnka

[IpumepHass TemaTHyeckass W TEPMHUHOJOTHYECKAsl JIEKCUKAa 10 KypCy
¢usuxu coorBercTByeT ®OIT OOO.

Conepsxanue BUIOB aesTenbHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax dusuku
ompenensaeTcss HX OCOOBIMH 00pa30BaTeNbHBIMH TOTpeOHOCTAMH. [lomMumoO
mupoko ucnojbdyemMbix B @OII OOO oOmux mais Bcex oOydYaronuuxcsi BHJIOB
JESTENBHOCTU CIEAYeT YCWINTHh BUIBI NESITEIbHOCTH, CHENU(UUHBIC I TaHHON
KaTeroOpuu JIeTel, OOEeCMeYMBAIONMe OCMBICICHHOEC OCBOCHHE COJEP KAHMS
o0pa30oBaHus MO MPEIMETY: YCUIICHUE TPEIMETHO-TIPAKTUIECKON NESITEIbHOCTH C
aKTUBU3AIMEN CEHCOPHBIX CUCTEM; OCBOCHUE MaTepualia ¢ OIMOpPOM Ha ajJrOpuTM;
«TOIIAroBOCTh» B UW3YYEHHHM MaTrepualia; UCIOJIb30BAHUE JOMOJHHUTEIBHOM
BU3YyallbHON OMOpPBI (CXEMBI, MAOJIOHBI, OMOPHBIEC TAOJMWIIBI); PEYEBON OTUET O
Mpolecce W pe3ysbTaTe AESTEIbHOCTH; BBINOIHEHHE CHEIUAIbHBIX 3aJaHul,
00eCIeunBaONIINX KOPPEKIUIO PETYIAINNHA YIeOHO-TI03HABATEIIPHON IEITeTLHOCTH
1 KOHTPOJIb COOCTBEHHOTO Pe3yJIbTaTa.

Jlns oOyuaroruxcst ¢ 3I1P cymecTBEeHHBIM SIBJISIIOTCS MPHEMBI PaOOTHI C
JEKCUYEeCKUM MartepuaiioM mno mnpeamety. [IpoBoautcs cneuuanbHas paboTa 1o
BBE/ICHUIO B aKTUBHBIN CI0Baph 00YUaAIOIINXCS COOTBETCTBYIOIIEH TEPMHUHOIOTUH.
N3yuaemble TEpMUHBI BBOJASTCS Ha TMOJUCEHCOPHOM OCHOBE, 00s3aTelbHA



BU3YalbHAS TOAJEPHKKA, aNTOPUTMBI pabOThI C OMpEACIICHUEM, OMOPHBIC CXEMBI
IUI aKTyaln3alud TEPMUHOJIOTHH.

B cBa3u ¢ ocoObiMu 00pa3oBaTeabHBIMH MOTPEOHOCTIMU OOYYAIOIIMXCA C
3I1P, mpu 1uraHupoBaHuu pabOTHl yUYE€HUKA HAa YPOKE CIIEIyeT MPHUACPKUBATHCS
CJIEAYIOIIUX MOMEHTOB:

1. IIpu ompoce HEOOXOAMMO: JaBaTh alrOPUTM OTBETa; pa3pellaTh
MOJIb30BAaThCSl TUTAHOM, COCTABJIIGHHBIM IPHU TOJATOTOBKE JOMAIIHETO 3aJaHus;
JaBaTh OOJbIIE BPEMEHH TOTOBHTHCS K OTBETY Y JOCKH; pa3pemaTh JeaTh
npeIBapUTEIbHBIC 3aMKCH, TIOJIH30BATHCS HATIISAHBIMU TTOCOOUSIMH.

2. Ilo BO3MOXHOCTH 3a7aBaTh OOYYArOIIUMCS HABOMSINNE M YTOUYHSIOIINE
BOIIPOCHI, KOTOPBIE IIOMOTYT UM MOCIIEOBATEIHHO U3T0KUTH MaTepHall.

3. CucreMaTu4ecKu MpOBEPSITh YCBOSHUE MaTepuaia 1o TeMaM YPOKOB, IS
CBOEBPEMEHHOI'0 0OHApY>KEHUs MPOOEJIOB B MPOIIEIIEM MaTeprae.

4. B mpomecce wu3ydeHHs HOBOTO MaTepuaja BHUMAaHHE YYCHHKOB
oOpamraercss Ha Hauboyiee CIOXHBIE pa3lenbl u3ydyaeMod Tembl. HeoOxommmo
yame oOpamaTbcss K HUM C BOMPOCAMH, BBISICHSIOIIMMU TIOHMMaHUE Y4eOHOTO
MaTepuaia, CTUMYJIHUPOBATh BOMPOCHI NMPHU 3aTPYAHEHUSX B YCBOSHHUH HOBOTO
marepuaia.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi cucTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaemMoro sBieHus. Onucanue GU3NUeCKUX SBJICHUN C TOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue UEHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO Mpudopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHHS BEILECTBA: CTPOCHMUE Ia30B, KUIKOCTEH W TBEPABIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIEHUN,  OOBSACHSIONIUXCS  MPUTSKCHUEM WU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUUU. 3aKOH HMHEpUMU. B3auMojeicTBUE Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTHM JBMXKEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCcTHKa B3auMojiecTBusl Ten. Cuia ynpyroctd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIpXKEHU U TPEHHE MOKOs. TpeHue B MPUPOJI€ U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHeHHME Macc 10 B3aUMOJEHCTBUIO TEJL.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU M razamu. 3akoH Ilackang. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nymHON oOonouku 3emiu. Omnbit Toppuuennu. M3mepenune armocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcIoOBHE IUIaBaHUs TEJl: IJABAHUE WIU MOTPYXKEHHUE TEJl B 3aBUCUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
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AKUJKOCTh YaCTHU TENa.

2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHIIBI, JEUCTBYIOLIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHue mpaBuUiia paBHOBECUS pblyara K OJIOKY.



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

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKOW SHEPIUH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopaenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSHHM BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIUJIOBOIO JBUKCHUS
gactull. BHyTpeHHssi sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBo Temnorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. 1€IIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHIIEHHS OT aTMOC(hEpHOTo
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLICHUS SHEPTUM B TEIIOBBIX MPOLIECCAX.

Jemoncmpayuu.

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

Ha6monenue nuddysun.

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

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmroeHre mocTossHCTBA TeMIepaTyphl PH TJIaBJICHUU.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[IpoBepka TUNOTE3bI JTUHEHHOW 3aBUCHMOCTH JTMHBI CTOJIOMKA JKUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOTO  BOJIOW  IpH
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onektpuueckoe mnoisie. Hanpsx€HHOCTh anexkrpuueckoro mnossa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



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

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHOe TOJIE€  DJIEKTpUUECKOro Toka. [IpumeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Dapajes. SABneHue 3aeKTpoMarnuTHOW uHAyKuu. [IpaBusno Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX UCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3aps>KEHHBIX TEII.
Y CTpONCTBO U JEUCTBUE IIEKTPOCKOIA.
DneKTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky nNOCTOSSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb111 paspsa.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. B3aumopericTBrEe NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJICKTPUUYECKOrO TMOJA HAa MPOBOJHUKH H
JADIICKTPUKHU.

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

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIbl TOKa MPU MNapaJJIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsSKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCUCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/] anexTpoaBUraTeIbHONM YCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiHOe nBrkeHue. CBoOOgHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsoiii 3akoH Hptotona. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CUJL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOcComOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

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

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW AHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

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

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWUYECKOW SHEPTUM MIPU IBUKECHUM TEJia MO A1CHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. I3ydenue 3aK0Ha COXpaHEHHUs DHEPTHH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHua.  BolHyxJIeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKkocTh 3Byka M BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4acTOTHI U Miepruoa KoeOaHuil MPY>KMHHOTO MAasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEepHOJa KoieOaHuii Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepuoaa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  TOJie.  DJIEeKTpOMarHuTHble  BOJHBIL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpakeHue cBera. VICmonab30BaHWE TOJHOTO BHYTPEHHETO OTPaXEHHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPAJIbHBIX IBETOB. J[Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.
10. Monens ri1a3a.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.
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Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yTJIa OTPa)KCHUsS CBETOBOTO Jyda OT yrja
MaJICHUSI.

2. HM3ydeHue xapaKTEepPUCTUK U300pakeHHUs TpeaMETa B IJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonyueHune n300pakeHUM ¢ MOMOILBIO COOMPAIOLIEH JTUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna v miianerapHas mojenb atoma. Moaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. Mzorombl.  PanuoakTuBHBIC
npeBpanieHus. [lepros momypacmnaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreTuxa. J[eMCTBUS pPAJAMOAKTUBHBIX HU3IYYCHUN HaA >KHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIAIONTUH MOAYTh TIPEAHA3HAYCH I CUCTEMAaTU3AINH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT yUYEOHBIN MPEAMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAYYHAasl TPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB HCCIEI0BaHUs



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOy4YarolIuMecs BBIMOJHSAIOT 3aJaHus, B KOTOPBIX UM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Haum0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHUE JIMYHOCTHBIX, METAPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHHUI
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBb W  3MOLUMOHAJBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JIOMAITHUX YCIIOBHUSIX;

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

6) TPY10BOr0 BOCIIMTAHMS

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



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e - HHTEpEC K MPAKTUUECKOMY H3YyUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TMpUMEHEHHE (U3MYECKUX 3HAHUW JIs pelIeHUs 3aj1ad B
obslacTi OKpy’Karolel cpenapl, MUIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MO>KHBIX TTOCJICICTBUH JJIsl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHHE TJI00ATBHOT'O XapaKTepa AKOJOTHUECKUX MPOOIeM U MyTeu ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPHUPOIHOM
cpeasl:

e - MOTPEOHOCTh BO B3aUMOJEWCTBUU TMpPHU BBINOJIHEHUH HWCCICAOBAHUN U

MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIIIEHHE YpPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

e - MOTpeOHOCTH B (POPMUPOBAHMH HOBBIX 3HAHUH, B TOM 4YHUCJe (POPMYIHPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Je(HUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
[1)76370 478

e - IUIAHUPOBAHHE CBOETO pa3BUTUS B TNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBHISBISATH B3AaUMOCBS3U MPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXKAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOEHHS MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0yuaromierocst 0yayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YYeOHbIE NeiCTBUS

Ba3oBble JJoruueckue JelcTBUA:
eBBISBIIAITh W  XapaKTePHU30BaTh CYIIECTBEHHBbIE MPHU3HAKU OOBEKTOB
(s1BIEHUI);



e YyCTAaHABJIMBATh CYIIECCTBCHHBIN MPU3HAK KIACCHU(PUKAIIMA, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

¢ BBISIBIIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUHsI B pacCCMaTPHBACMBIX (aKTax,
JTAHHBIX ¥ HAOIOICHUSX, OTHOCSIITNXCS K (DU3UIECKUM SIBIICHUSM;

 BBISIBIIATh TPHYMHHO-CIICJICTBCHHBIC CBSI3W TIPU HM3YYCHHH (U3HUECKUX
SIBJICHUH W TIPOIIECCOB, JENaTh BBIBOJbBI C MCIIOJIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUEHUH, BBIBUTATh THUIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEIUYNH;

e CAMOCTOSITCJIBHO BBIOMPATh CIIOCO0 pelieHuss yaeOHOM (U3HYeCcKOi 3a1aun
(cpaBHEHHE HECKOJBKMX BapHaHTOB pCIICHHs, BBIOOp Hamboiee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBLHO BBIICIICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBaTe/IbCKHE €iCTBHS:

¢ HICIIOJTH30BATh BOIIPOCHI KaK MCCIICIOBATEIILCKUI HHCTPYMEHT MTO3HAHHS,

¢ IPOBOJIUTH TI0 CAMOCTOSITCIIBHO COCTABJICHHOMY ILJIaHY ONBIT, HECIIOMXHBIH
(GU3NYECKUIl IKCTIIEpUMEHT, HEOOJBIIOE UCCIeIOBaHHE (DU3MIECKOTO
SIBJICHUS,

e OIICHUBATh Ha MNPUMEHUMOCTH W  JIOCTOBEPHOCTh  HH(OPMAIIHIO,
MOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WM SKCIIEPUMEHTA;

e CAMOCTOSITENIbHO (pOopMyIHMpoBaTh OOOOIIEHHS U BBIBOJABI 1O PE3yJIbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

¢ IPOTHO3UPOBATh  BO3MOXKHOE  JajbpHEHIee  pa3BUTHE  (U3HUUECKUX
IPOLIECCOB, a TAKXKE BBIABUTATH MPEANOIOKEHHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

o IPUMEHSATH PA3JIMYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPU MOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON Yy4ueOHOM
dbuznveckoi 3a1aun;

e AHATTU3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

e CAMOCTOSITEIbBHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpPMY  IPEACTABICHHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YYeOHbIE 1eHCTBUSA:

eB XO0/Ic OOCYXJEHHUS y4eOHOTO MaTepHaya, Pe3yJbTaTOB JTaOOPATOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJayd W TOJJIEPKaHHe
0J1aro’kenaTeIbHOCTH OOIIEHUS;

e COMIOCTABIIATh CBOU CYXKJICHHS C CYXICHUSIMHU JAPYTUX YIaCTHUKOB JTUAJIOTA,
0OHapyKHUBATh PA3INUUE U CXOJACTBO MMO3UIIH;



e BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTAX;

¢ IyOJMYHO MPEJCTABIATh PE3YNbTATHl BBIIOJHEHHOIO (PU3UYECKOTO OMbITA
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

e IOHUMATh U KCIOJIH30BATh MPEUMYILECTBA KOMAaHAHOW U MHIWBHUIYaTbHOU
paboThI MpU PelIeHUH KOHKPETHON (PU3UUEeCcKOil MpoOIeMbl;

e IPUHUMATH LIEJTU COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATh JEUCTBUS 11O
e€ JOCTI)KEHHUIO: paclpelensaTh poiu, oOcCyKaaTh IIPOLECCHl U
PE3yNIbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUS HECKOJIBKHUX JIIOJIEH;

¢ BHITIOJIHATH CBOKO YacTh pabOThI, JOCTUTras KaueCTBEHHOI'O pe3yibTaTa Io
CBOEMY HAINpPABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMAaH/Ibl;

¢ OLICHMBATh KayeCTBO CBOEr0 BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIbHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBHUS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

¢ BBISIBIIATH MPOOJIEMBI B JKU3HCHHBIX M YUCOHBIX CUTYAIMAX, TPECOYIOIINUX IS
perieHus: GU3NUEeCKUX 3HAHUM;

¢ ODUEHTUPOBATHCA B  PA3NIMUHBIX  MOAXOJAaX  TMPUHATUS  PEIICHHM
(MHOUMBUIyaIbHOE, TPUHATHE DPEIICHHUs B TPyMINe, MPUHSATHE PpelIeHUuMN
TPYIION);

e CAMOCTOSITEJIbHO COCTaBIIATH AJTOPUTM pelieHus: (U3MUECKON 3a7aud WM
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeéMble BapHaHThl PEIICHMUI;

e JICTIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OIIEHKY CUTYAIlMU U Mpejiararh 1jiaH e€ N3MEeHEHNUS,

¢ OOBSICHATh  NMPUYUHBI  JOCTIDKEHUS  (HEAOCTHMXKEHUS)  pe3yIbTaToOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

¢ BHOCUTHh KOPPEKTHBBI B JCSATEIHHOCTH (B TOM YHCIE B XOJ BBHITIOJHCHUS
¢u3nueckoro WMCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENCTB, W3MEHHBIIMXCS CHUTYallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

e OIICHUBATh COOTBETCTBUE PE3YyJbTaTa IEIH U YCIOBHSIM;

e CTAaBUTH Ce0S1 HA MECTO JIPYroro 4eJIOBEKa B XOJIE CIOpa WM JUCKYCCHH Ha
HAYYHYIO TEMY, TOHUMAaTh MOTUBbI, HAMEPEHHSI U JIOTUKY JPYTOro;

e PU3HABATH CBOE MPABO HA OMIMOKY MPH PEIICHUH (PU3NUECKHUX 3a/1a49 WU B
YTBEPKJCHUSAX HA HAYYHBIC TEMBI U TAKOE JK€ MPaBO JAPYTOTO.



NPEAMETHBIE PE3YJIBTATDI

K xoHy o6yuenust B 7 kiaacce npeIMEeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e ICTIOJIb30BaTh MOHATHUA: (PU3NUECKUE U XUMUYECKHUE SIBJICHUS, HAOII0IeHUE,
AKCHEPUMEHT, MOJIb, TUIOTE3a, CAUHUIBI (PU3NUYECKUX BEIUYHUH, aTOM,
MOJICKYJIa, arperaTHble COCTOSIHUSI —BemecTBa (TBEpIOE, IKHUJIKOE,
razoo0pa3Hoe), MexaHU4eCKoe JIBIKeHHUE (paBHOMEPHOE, HEPAaBHOMEPHOE,
NpSMOJIMHEHHOE), TPaeKTOpHUs, PaBHOJEHUCTBYIOIIAas cuia, aedopmarus
(ympyrasi, TiIacTH4eCcKasi ), HeBECOMOCTh, COOOIIAIONIUECS COCY/IbL;

epazinuath siBICHUS (Muddy3us, TEMI0BOE ABUKEHUE YACTHI[ BEIICCTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIus,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMoc(epHoe [aBieHHE, IUIaBaHUE TEJ, IPEBpaICHUS
MEXaHUYECKOW DHEPTHH) MO ONMUCAHMI0 MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

epaClo3HaBaTh TMPOSIBICHWE  HW3YUYCHHBIX  (PU3MYECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SBICHUS B MPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NOEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJIe YeJIOBeKa, MPU 3TOM MEePEeBOJUThH MPAKTHUECKYIO 3a7a4y B Y4EOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBICHUN;

e ONTUCHIBATh M3YUYEHHBIE CBOICTBA Tel U (DU3UYECKUE SBICHUS, UCTIOIB3YS
¢usznueckre BeTUMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeM,
IyTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSIKECTH, BEC
Tena, cuila TPEeHWs, HAaBieHue (TBEpIOro Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIHUEHT TMOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETUYECKasi M MOTEHUUAJbHAS SHEPrus), MpU ONHCAHUU MIPABUIBHO
TPAKTOBaTh  (PU3WYECKUA  CMBICI  HUCHOJB3YEMBIX  BEIWYHH, UX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;

e XapaKTEpHU30BaTh CBOWCTBAa TeJ, (U3UYECKUE SBICHUS W MPOIIECCHI,
UCIIONIb3YSl TIPaBUJIA CIOXEHHUs CUJl (BAOJb OJHOM MpsiMoil), 3aKkoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOH



SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (GOPMYIUPOBKY 3aKOHAa U
3alMChIBaTh €r0 MATEMATUYECKOE BBIPAXKEHUE;

e O0BSICHITH (PU3NUECKUE SIBJICHUS, MIPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJE U
B KOHTEKCTE€ CHUTyallhid MNPAKTUKOOPHUEHTHPOBAHHOTO  XapaKTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE u3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pelaTh pacu€THhIC 3aauu B 1—2 JAeCTBUSI, UCTIONIB3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAKOIINE (DU3WUYECKUE BEJIWYMUHBI: HAa OCHOBE aHajau3a YCIOBUS
3a/1aud  3aMHUCBHIBAThH KpaTKOe YCJIOBHE, TOJCTABIATh (Puznueckue
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHNHBI,

e paClo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH T[TOMOIIH
(bU3UYECKUX METOJIOB, B OMMCAHUHU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyiokeHue  (TUMOTe3y),  pas3auyaTh U HUHTEPIPETHPOBATH
MOJIYYEHHBIH Ppe3yJIbTaT, HAaXOJWTh OIIMOKHM B XOJI€ ONBITa, JeJaTh
BBIBO/IBI 10 €T0 PE3yJbTaTaM;

¢ IPOBOJIUTH OMBITHI 110 HAOTIOACHUIO PU3NUYECKUX SBICHUN WIH (HU3HIECKUX
CBOMCTB Tes: GOopMyIHpOBaTh MPOBEpPAEMbIEC MPEANOIOKEHU, COONPATh
YCTAaHOBKY U3 MPEI0KEHHOTO 000pYyI0BaHUs, 3aITUCHIBATh X0 OMbITA U
(bopMynHpOBaTh BHIBOBI

e BBHITIOJIHATDH MPSMbIE U3MEPEHHUS PACCTOSIHUS, BPEMEHHU, MACCHI Tela, 00bEMa,
CWIBl M TEMIIepaTyphl C HCIOJIB30BAHMEM AaHAJOTOBBIX U LH(PPOBBIX
npuOOpOB, 3alUCHIBATh TOKa3aHUS MPUOOPOB C Y4ETOM 3aJaHHOMN
a0COJIFOTHOM TIOTPENTHOCTH U3MEPECHUN;

¢ IPOBOJIUTh MCCJIEIOBAHUE 3aBUCUMOCTH OJIHOM (pU3MUECKOW BEITUYHHBI OT
IPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBIJKYILETOCA TeJla OT BPEMEHU JBWXKEHHUS TeEld, CHIIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COIPUKOCHOBEHHUS TEJI, CUIIBI
YIIPYTOCTU OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIONIEH CHUIBI OT 00bEMa
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBAThH B
IUTAHUPOBAHWM Y4eOHOTO HWCCIIEIOBaHUSA, COOUpATh YCTAaHOBKY W
BBITIONTHATh M3MEPEHUs, CIENys MPeIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



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

 IPOBOJIUTH KOCBEHHBIE W3MEPCHHS (PU3NYECKUX BEIMYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPIOTO TENa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAD(DHUIIMEHT TMOJIE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUN W3MEPEHUN COOMpaTh HDKCIIEPUMEHTAIBHYIO YCTAHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

e COOJIFO/IATh TIPAaBWJIA TEXHUKU OE30MACHOCTH IMPHU padboTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

e YKa3bIBaTh MPHUHITUILI JICHCTBUS TMPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbl, OapoMerp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;

e XapaKTEPHU30BaTh  TMPUHIMIIBI  JCHCTBUS  HW3YYCHHBIX TNPUOOPOB |
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBOW HACOC, apEOMETP), UCIIOIb3Ys 3HAHUS
0 CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

o IPUBOIUTH TIPUMEPHI (HAXOAUTh HHPOPMAIIHIO O TIPUMEpax) MPaKTHIECKOTO
UCTIONBh30BaHUS (PU3UYECKUX 3HAHWW B TIOBCETHEBHOW IKWU3HU IS
obecrieyeHuss 0O€30MacCHOCTH TIPU  OOpalleHHWH ¢ TpudbopaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS W COOJFOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

¢ OCYIIECTBIISATh OTOOpP HMCTOYHUKOB WHpopManuu B HWHTepHEeTE B
COOTBETCTBHH C 33/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMECIOIIIHXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

* CTIOJTH30BaTh TPH BBHIMOJHEHWN YYEOHBIX 3aJaHUl HAyYHO-TIOMYJISIPHYIO
auTepaTtypy  (PU3MYECKOTO  COACp)KaHUs, CHOPABOYHBIE MaTEpPHUAIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIC KpPATKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIK (HU3UIECKOTO COMEPKAHUSA, B TOM
quciie MyOJWYHO JeJaTh KPAaTKHE COOOMIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIH30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEH;

e[IpUM BBINOJIHEHUH Y4YE€OHBIX MPOEKTOB M HCCIENOBAHUN pacnpenensiTh
00s3aHHOCTH B TpYMNIE B COOTBETCTBHUM C IOCTABJIECHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyueHusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e ICIIOJIL30BATh IOHATHS: Macca U pasMepbl MOJIEKYJI, TEIIOBOE JBHKCHHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEILECTBA, KPUCTAIIIMYECKUE U
amop(Hble Tena, HACBHIEHHBI W HEHACHIIEHHBIA TMap, BIAKHOCTh
BO3/yXa, TeMIlepaTypa, BHYTPEHHss DHEPIUs, TEIUIOBOM JBUIATEllb,
AJIEMEHTAPHBIN AJIEKTPUYECKUH 3apsill, DIEKTPUUECKOE I10JI€, IIPOBOIHUKH
Y JUDJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUUYECKUNM TOK, MArHUTHOE I10JIE;

epa3inuaTh SBIEHUA (TEIUIOBOE pACIIMPEHHE M CXKaTue, TeIUlonepeaaya,
TEILUIOBOE PAaBHOBECHE, CMAYMBAHUE, KANMJUIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJCHCAIUsl, IJIaBJIeHue, KpucTaumsanus (OTBEpAeBaHUE), KUIICHHE,
TEIIonepeaada (TEIIONpPOBOAHOCTS, KOHBEKIIHS, U3IIyYEHHUE),
JIIEKTpU3ALUs T, B3aUMOJICHCTBUE 3aps0B, NEUCTBUA JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKaHHE, B3aUMOJCHUCTBUE MAarHuTOB, JEHUCTBUE
MarHuTHOIO I0JI HAa IPOBOJAHHUK C TOKOM, JIEKTPOMAarHUTHAsI MHTYKIIHS)
10 ONUCAaHHUIO HX XAapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
J€MOHCTPUPYIOLIUX JTaHHOE (PU3UUECKOE SIBJICHUE;

epacrno3HaBaTh MPOSABIEHUE  U3YYEHHbIX  (U3MUECKUX  SBICHUH B
OKpY’)XalollleM MHupe, B TOM 4Hcle (U3HUECKUE SBJICHHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSKEHUE U KallWUIAPHBIE SBICHUA B IPUPOLE,
KpUCTaJIBl B Tpupoxae, uznydenue ConHma, 3aMmep3aHUEe BOJOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHE pPOCHI, TYMaHa, HHEsl, CHETa, JIEKTPUUECKUE
ABJIEHUSI B aTMoc(epe, dJIEeKTPUUECTBO >KUBBIX OPraHU3MOB, MarHWTHOE
noje 3emiH, Apeld MOoII0COB, pOJib MAarHUTHOTO TOJS JUIsl JKU3HM Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM IIEPEBOAUTH NTPAKTUYECKYIO 3a]a4y B
yueOHYI0, BBIIETSATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3HMUECKHX
SIBJICHUIM;

* OMMCHIBATh M3YYECHHbIE CBOMCTBA Tel U (U3MUYECKUE SIBICHUS, UCTOIb3YS
¢usnyeckue BeIUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIHMYECTBO
TEIUIOTHI, YJEJIbHAasA TEIIOEMKOCTh BEIIECTBA, YACIAbHAs TEIUIOTA
IUIaBJICHMS], yJEJIbHAs TeIJIoTa NapooOpa3oBaHMs, yJeiabHAs TEIJIOTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM



MAaIlliHBI, OTHOCHTEJbHAS BIAKHOCTh BO3/AyXa, SJEKTPUUYCCKUN 3apsi,
CHJIa TOKa, JJCKTPUUYCCKOE HAIPSIKEHUE, COMPOTHUBICHUE IPOBOTHUKA,
yIEeThbHOE  COMPOTHBJICHHE  BEMmECTBa, paboTa W MOIIHOCTH
ANIEKTPUYECKOTO0  TOKAa), TPH ONHCAHWHM TPABWIBHO TPAKTOBATH
(U3HYECKHUI CMBICIT MCTOJB3YEMBIX BEIMYHH, 0003HAYCHUS W CAUHHIIBI
(GU3HYECKNX BEIMYWH, HAXOIUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO
(GU3HUECKYI0 BEIWYUHY C JPYTMMH BEJIUYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBHCUMOCTEH (DU3UUECKUX BEITMYNH;

e XapaKTEpHU30BaTh CBOWCTBA TeJl, (U3MUYECKHE SBJICHUS U TPOIECCHI,
UCIIOJIb3YsS] OCHOBHBIC ITOJIOKCHUS MOJICKYISIPHO-KHHETHYCCKON TECOPHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UIIUN ToJiel (Ha KauyeCTBEHHOM
yYpOBHE), 3aKOH COXpaHCHHUs 3apsja, 3akoH Oma Jijis yJacTKa I , 3aKOH
Jbxoyns—JleHmia, 3aKOH COXpaHEGHHsI JHEPIHMHM, TIPH OTOM JaBaTh
CIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA W 3allMChIBaTh €r0 MaTeMaTH4YECKOE
BBIPQKCHUE;

¢ O0BSICHATh (U3MYECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM 4YHCIIC U B
KOHTCKCTE CUTYyaIlMii MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH
NPUYUHHOCIICICTBCHHBIC CBS3U, CTPOUTh O0BSICHEHUE U3 1—2 JOTHYECKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e peIIaTh pacyETHBIC 3a7a4u B 2—3 JEHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBatONIMEe (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHallh3a YCIOBUS
3a/layy 3aMUCHIBaTh KPATKOE YCIIOBUE, BBISIBISATH HEIOCTATOK JAHHBIX JJIS
pelieHus 3aadu, BRIOMpATh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE IS €€
pelIeHus, MPOBOAUTH pPacy€Thl W CPABHUBATH IMOJYYCHHOE 3HAYCHUE
(bu3nuecKoi BETUYMHBI C U3BECTHBIMU JIAHHBIMU;

e pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MPH TMOMOIIH
¢u3nUeCcKX METO/OB, HWCIIONB3Yysl ONHUCAHHWE WCCICIOBAHUS, BBIIEIATH
poBEpsieMOEe  TPEIONIOKEHNE, OIEHWBATh MPAaBUIBHOCTh TOPSAKA
NIPOBEICHUS UCCIEAOBAHMS, I€JIaTh BEIBOIBL;

e IPOBOJIUTH OMBITHI 10 HAOTIOJECHUIO (PU3UUECKUX SIBICHUN WM HU3HIECKUX
CBOMCTB Tel (KamwUIsIpHBIC SIBIICHUS, 3aBUCUMOCTh JIaBIICHUS BO3AyXa OT
ero o0bpEmMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HATPEeBAHUS
pU W3IYYCHUH OT IBETAa W3Iy4Yaromiei (MOorjomaromiel) mTOBEPXHOCTH,
CKOPOCTh MCHApeHHsI BOJLI OT TEMIIEPATyphl KUAKOCTH W TUIOMIAAn &
MOBEPXHOCTH, JJCKTPHU3AIUs TEeI W B3aWUMOJCHCTBUE JIICKTPUUECKHUX
3apsAI0OB, B3aUMOJICMCTBHE TIOCTOSHHBIX MAarHWTOB, BU3yaJIH3aIus
MarHUTHBIX TIOJIEH MTOCTOSTHHBIX MAarHUTOB, IEHCTBUS MAarHUTHOTO TIOJIS Ha
MPOBOJHUK C  TOKOM, CBOMCTBa  JJIEKTPOMAarHuTa,  CBOMCTBa



ANEKTPOJABUTATENS TMOCTOSHHOTO TOKa): (OpPMYIHUPOBATH MPOBEPSIEMBbIC
MIPEIOJIOAKEHUS, COOUPATh YCTAHOBKY M3 MPEJJI0KEHHOTO 000PYI0BaHUS,
OMUCHIBAThH XOJI OMbITa U (POPMYJIHPOBATH BHIBOII,

e BBIMIOJIHATH MPSAMBIE U3MEPEHUSI TEMIEPATYPhl, OTHOCUTEIIBHON BIIAKHOCTH
BO3JyXa, CHWJIBI TOKA, HANPSIKEHUS C HCIOJIb30BAHUEM aHAJIIOTOBBIX
npuOOpPOB M JATYMKOB (DU3UUYECKUX BEJIWYUH, CPAaBHUBATH PE3YIbTAThI
U3MEPEHUN ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

e IPOBOJUTH HCCIETOBAHUE 3aBUCUMOCTH OJHOU (PU3UYECKON BEIUYUHBI OT
JIPYroil ¢  UCIHOJB30BAaHHUEM  NPSIMBIX  HU3MEpPEHUU  (3aBUCUMOCTH
COINPOTHUBIICHUS IPOBOJHUKA OT €ro UIMHBI, IUIOMIAAX TMOIEPEYHOTO
CEUCHU U YAECIBbHOTO COIPOTUBIICHUS BEIIECTBA TPOBOJIHUKA, CUJIbI TOKA,
UIYyLIETO 4Yepe3 IMPOBOAHUK, OT HANPSIKEHUS Ha  MPOBOJHHUKE,
MCCIIEJOBAHME TOCJIEIOBATEIIBHOIO M  IMAapajuIEJIbHOTO  COCAUHEHUU
IIPOBOJIHMKOB): TIJIAHUPOBATh HCCIEJIOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHSITE M3MEPEHUS, CIeAys MPEeIOKEHHOMY IIIaHy, (UKCHUPOBATh
pe3yabTaThl TOJIYdEHHOW 3aBUCUMOCTH B BHJI€ TaOiUI[ U Tpadukos,
JIeJIaTh BBIBOJIBI [0 PE3YJIbTaTaM HUCCIIEI0OBAHHUS;

¢ IPOBOJAUTHL KOCBEHHBIC W3MEpCHHUS (U3UYECKUX BeIUUUH (yAeibHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE IMPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATH HM3MEPEHHs, COOHpaTh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY, CIEAys IPEIJI0KEHHOW WUHCTPYKLUU, U
BBIYMCIISATh 3HAUEHUE BEJINYNHBI,

e COOJIIO/IATh TIPAaBWJIA TEXHUKH O€30MACHOCTH IMpHU padoTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

e XapaKTEpHU30BaTh TMPUHLMIBI  JEUCTBHS  HM3YyUYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHcaHus (B TOM YHCIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUHMK BJICKTPUYECKOU 3SHEPrUH, 3JIEKTPOOCBETUTEIIBHBIC
npuOOpPbI, HATPEBATEIBHBIE AIEKTPONPUOOPHI (TPUMEPHI), IEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ysl 3HAHUA O CBOMCTBax (DPM3MYECKUX SBICHUNA M HEOOXOAMMbBIC
dusznueckre 3aKOHOMEPHOCTH;

e PACIIO3HABATh MPOCTBIE TEXHUYECKUE YCTPOMCTBA U HM3MEPUTEIbHBIC
npuOOpel MO CXeMaM H© CXEMaTHYHBIM pPHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCHUXPOMETP, TMTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI SJIEKTPUUECKUX
LEMEN ¢ MOCIEN0BATEIBHBIM U MAPAJUICIBHBIM COCIUHEHUEM JJIEMEHTOB,
pasiinyas yciaoBHbIE 0003HAUYECHUS 3JIEMEHTOB AJIEKTPUUECKUX LIeTIEH;



e IPUBO/IUTH NPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOrO
UCIIOJIb30BaHUSl (U3MYECKUX 3HAHUW B MOBCEIHEBHOM JKM3HU A
oOecrieyeHusi 0€30MAaCHOCTH MpU  oOOpamieHMHM ¢ npudbopaMu U
TEXHUYECKUMHU YCTPOICTBAMHU, COXpPAHEHUs 3A0POBbS U COOJIIOICHHUS
HOPM 3KOJIOTHYECKOTO MOBEACHMS B OKPYKaIOILEH CpeJie;

¢ OCYIIECTBIISATh  MOUCK HMHPOpMalUUd  (PU3NYECKOTO  COAEPKAHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJHUTENIbHBIX ~ MCTOYHUKOB  BBIAENATH HMH(GOpMAIUIO, KOTopas
ABJIETCS] MPOTUBOPEUMBOM MIIM MOXKET ObITh HEJOCTOBEPHOI;

* ICTIOJIH30BaTh MpPH BBINOJHEHWN Y4EeOHBIX 3aJaHUil Hay4HO-TIOMYJISPHYIO
AUTEepaTypy (PU3MYECKOro coaepikaHus, CIPaBOYHbIE MaTepHabl,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;

e CO3/1aBaTb COOCTBEHHbIE NHUCHBMEHHBIE M KpAaTKUE YCTHbIE COOOIICHMS,
06006mas wHOpMalMIO U3 HECKOJbKUX HCTOYHUKOB (PU3NUECKOTO
colepKaHUs, B TOM 4YHCIe NYOJIMYHO TMPEACTABIATH PE3YIbTaThl
POEKTHON WIJIM MCCIE0BATENIbCKOM NEATEeIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh MW3YYEHHBIM MOHATUMHBIA anmapaT Kypca (U3UKH,
COIIPOBOX/1AaTh BBICTYIUIEHUE MTPE3CHTALUEH;

e[IpY BBINOJIHEHUH YYEOHBIX TNPOEKTOB M UCCIEAOBAaHUN (PUINUECKUX
IPOILIECCOB pACIpENEsATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJlauaMi, CIIEUTh 3a BBIIIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
JeSITeNIbHOCTD IPYIIIbI, BEICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aUMOJIEICTBHE,
HPOSIBIISISl TOTOBHOCTH pa3periaTtbh KOH(QIUKTHL.

K kxoH1ly oOyueHus B 9 kjacce npeJMETHbIC Pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

e CIIONIB30BAaTh  IOHATHUA: CHCTEMa OTCYE€Ta, MaTepuajgbHas  TOYKa,
TPAaEeKTOPHsI, OTHOCUTEIBHOCTh MEXaHHMYECKOrO JABIKEHUS, Jnedopmanus
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M TEPETpy3KH, LIEHTP TKECTH, aOCONIOTHO TBEPAOE TEIO,
LEHTP TSDKECTU TBEPIOrO Teja, paBHOBECHE, MEXaHMUYECKUE KOleOaHus U
BOJIHBI, 3BYK, WH(pPa3ByK U YJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI,
IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AabHO30PKOCTH,
CHEKTpPbl UCIYCKaHUs W TOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3IydeHUs,
U30TOIIbI, SIZIEPHAsI SJHEPIeTHKA,;

epaznuyaTh SBJICHHA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHHOE ABUKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE 110 OKPYKHOCTH, B3aUMOJECHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOIeOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JBH)KEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, MAWCIEPCHS CBETa,
€CTECTBEHHAs! PaJUOAKTHBHOCTh, BOSHHUKHOBCHHE IMHEHYATOrO CIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

e PAcCTO3HABAaTh  MPOSBICHWE W3YYCHHBIX  (HU3MYECKHX  SBICHUH B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBMKEHHUE TuTaHeT COJTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTCHOBCKOTO H3JIYYCHHUH, €CTECTBECHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHY10, BBIIEISATh CYIIECTBEHHBbIE CBOWMCTBA (MpU3HAKU) (DUIUUECKUX
SIBJICHUI;

e ONTUCHIBATh M3YUYEHHBIE CBOICTBA Tel U (PU3MYECKUE SBICHUS, UCTIOIB3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYroCTH, CUJIa THKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KAHETUYECKas OHHEPrus, TOJMHAS MEXaHW4YeCKass dHEprus,
HeproJ U 4acToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHHUS CPeibl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHHIBI (U3UYECKUX BEITUYHH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;

e XapaKTEepH30BaTh CBOMCTBA TeJ, (U3NYECKUE SBICHUA U MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsS JHEPruu, 3aKOH BCEMUPHOIO TSATOTEHUS,
OPUHIUI CYNEPHO3ULIHMHU CUJI, TNPUHIMI OTHOCHUTENIbHOCTH [ anmies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN



IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BBIPAXKEHUE;

¢ O0BSICHATh (PU3MUECKUE NPOLECChl M CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMOpod Ha 2—3 M3Yy4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHI,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THHIC 3a/1au (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ys 3aKOHBI U (DOpMyJibl, CBsA3bIBAIONINE (DU3UUECKUE BEITUUYMHBI:
HAa OCHOBE aHaju3a YCJIOBMs 3aJadyd 3allMChIBaTh KpPATKOE YCIIOBUE,
BBISIBJISIT HEJOCTAIOUINE MM U30BITOYHBIE JaHHbIEC, BHIOMPATh 3aKOHBI U
(dbopMyIibl, HEOOXOAUMBbIE JIJISl PEIICHMS], TPOBOJAUTH PACUETHI U OLICHUBATh
PEANMCTUYHOCTH MOJYUYEHHOTO 3HAUCHUS (PU3NYECKOI BEITUYUHBI;

e pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh MPH T[OMOIIH
(¢u3MUecKUX METOJOB, HCIOJb3Ys OMHUCAHHE HCCIIECIOBAaHUS, BBIICIATDH
npoBepsieMOe  TPENIONIOKEHUE, OLEHUBATh MPAaBUJIBHOCTh IOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

¢ IPOBOJIUTH OMBITHI 110 HAOTIOJECHUIO (PU3NUECKHUX SIBICHUM WM GU3HMUECKUX
CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs
SHEPTUH, 3aBHUCHUMOCTH IEpHOJia KOJeOaHUil MpPY>KMHHOTO MAasTHHKA OT
MaccChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT AMILIUTYbI
MajJbIX  KoJieOaHWM,  TMPSMOJMHEHHOE  pachpoCTpaHEHHE  CBETa,
pasnokeHue OeNoro cBeTa B CHEKTP, M3YUYEHUE CBOMCTB M300paKeHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B COoOHparoien
JAUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEJILHO  CcOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
o0Opy/lOBaHUS, ONHUCHIBAaTH XOJ  ONbITA U  €r0  pe3yJbTaThl,
dbopMynHpOBaTH BHIBOIBL;

¢ [[POBOJIUTH MpPHU HEOOXOJAMMOCTH CEPHUI0 NPSIMBIX HW3MEpPEHUH, ompenesss
cpeqHee 3HAaYeHHE H3MepseMoill BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp cCHOCO0a HW3MEPECHHUS
(u3MepuTenbpHOro nNpudopa);

¢ [IPOBOJINTH  HCCJIEOBAaHUE 3aBUCUMOCTEH (PU3MYECKMX BEIMYUH C
UCIOJIb30BAHUEM NPSIMBIX W3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
OpU PABHOYCKOPEHHOM JBMXKEHUM O€3 HaydaJbHONW CKOPOCTH, IEpUoJa
Koie0aHWii MaTeMaTUYeCKOTO MasTHHUKA OT JJIMHBI HHUTH, 3aBUCHUMOCTHU
yria OTpakeHusi CBETa OT yIJjla MaJeHUs U yIjia IpeJIOMJICHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIEAOBAHHME, CAaMOCTOATEIBHO COOMpATh



YCTaHOBKY, (DHKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3nYecKUX BEIMYMH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yybTaTaM MCCIICIOBAHUS;

¢ IPOBOJIUTh KOCBEHHBIC M3MEpPEHUS (DHU3UUCCKUX BEIMYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TMpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPDUIHEHT
TPEHHSI CKOJIBKCHHsI, MEXaHWuYeckas paboTa W MOIIHOCTh, YacTOTa H
nepuos KoysieOaHWK MaTeMaTHYeCKOro | MPYKUHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BL, PAJAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYCHWE BEJIMYMHBI U aHAITM3UPOBATH MOJIYYCHHBIC PE3YJbTAThI C YUETOM
3aJIaHHOH TIOTPEITHOCTH U3MEPEHUI;

e COOJIFO/IATh TIPAaBWJIA TEXHUKHU OE30IMACHOCTH IMPHU padoTe C JabopaTOPHBIM
00opy1I0BaHUEM;

epa3IMYaTh OCHOBHBIC TIPU3HAKU M3YYCHHBIX (DHU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJICIb aToMa, HYKJIOHHAas
MOJIeSTb AaTOMHOTO S]1pa;

e XapaKTEepHU30BaTh TMPUHLMIBI  JEHCTBUS  M3YYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

* CTIOJIH30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH HM3YyUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
OpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMBl IS
MOCTPOCHHS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIe INH3E;

o IPUBOINTH MPUMEPHI (HAXOAUTHh HH(POPMAIIHIO O TIPUMEPAX) MPAKTUUECKOTO
UCTIONb30BaHUs (U3MUECKUX 3HAHUN B TOBCEAHEBHOW JKU3HU IS
oOecrieueHusi 0€30MACHOCTH TMpH  OOpamieHMH ¢ npudopaMud H
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

¢ OCYIIIECTBIISATh ~ MOUCK HWHPOpManuu  (PU3NYECKOTO  COACpPKAHHUS B
WNuTepnHete, caMOCTOSITENNBHO (hOPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW WH(OpPMAIIUU HA OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



* CIIOJIH30BaTh IMpPHU BBINOJHEHUN YYE€OHBIX 3aJaHUl Hay4HO-TIOMYJSPHYIO
JAUTEpaTypy (PU3NYECKOrO COAEp)KaHUs, CHPABOYHBIE MaTEpHAIbI,
pecypcel cetn MHTEepHeT, BlageTs npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

¢ CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W YCTHBIE COOOUIEHUS HA OCHOBE
uH(pOpMAIMK U3 HECKOJIBKUX HCTOYHHKOB (PUINYECKOTO COJIEpKaHUs,
nyOJIMYHO MPEACTaBIATh PE3yabTaThl MPOEKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJICHUE TMpe3eHTalrel ¢ y4€TOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Beero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAIOLIEr0 MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
bu6moreka [IOK
1.2 0} 2 1
HBMACCKHE BEMITAHMHbL https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 EcrectBeHHOHA i METOJI MIO3HA 2 1
TECTBEHHOHAYHHBII METOA HOSHAHA https://m.edso00.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 Crtpoe 1
TPOCHEE BemectEa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIISCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMIHACCROE ABHACHHC 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

bu6mmoreka [IOK

32 Huepuis, Macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (uta. Buat cin https://m.edso0o.ru/7f416194
Uroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya nqaBneHus: TBEPIALIMU 3 bubnuorexa [JOK
' TeJIaMH, JXUJIKOCTSIMH U ra3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
42 Jlaetie XKHAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
5.1 PaGora u MoImHOCTH 3 1 bubmorera [JOK
https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPT sl 4 1 bubmmorexa [JOK
https://m.eds00.ru/7f416194
Hroro no paszneny 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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kontpoiasbubie | IlpakTuyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paszgea 1. TensioBble siBjIeHUst
. bubnuoreka [JOK
11 C 7
TPOCHHE M CROTCTEA BEMECTRa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CTIIOBBIC HPOECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla 5 1 bubnuoreka [IOK
' U MX B3aMMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 [TocTosTHHBIN 3JIEKTPUUYECKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SIBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 C) 4
HCRTPOMATHITHA HHtyKiunt https://m.edsoo.ru/7f4181ce
Utoro mno pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBbIe
Ne n/m P Kontpoiasbubie | IlpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3pgen 1. Mexanndeckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OTACAHUS https://m.edsoo.ru/7f41a4a6
1.2 Bsaumoneticteue ten 20 1 3 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3nen 2. Mexann4decKue K0JIe0aHUA U BOJHEI
2.1 Mexannueckue KojieOaHus 7 3 bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKre BOJIHBI. 3BYK 8 1 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15

Pa3nen 3. DileKTPOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI

31 DIIEKTPOMAarHuTHOE MOJie U 6 5 bubnnoreka [JOK
' DIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBEI€E SIBJEHUS



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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorera [JOK
' pacpoctp https://m.eds00.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bl U onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bu6moreka [IOK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE GTOMHOTO Aipa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepubie peaxui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTEIbHO-00001IAK0 M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 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
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

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

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

MexaHndeckue, TCIUIOBEIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJIICHUS

duznuecKkue BEITMUYNHBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl PU TOMOIIN
XKUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsl"”

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayK{ U3y4aroT PUPOY.
EcrecTBeHHOHAYUYHBIN METO/
no3Hanusa. Onucanue GU3NIECKUX
SIBIICHUM C IOMOIILIO MOJeeH

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

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD IOJIETA IIAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM
Oosble, yeM 0oJIble BbICOTa IMycKa'”



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OMBITHI,

bu6mmoreka [{OK

7 OKa3BIBAIOIINE TUCKPETHOE CTPOCHHE
a HIHC JICKP P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBY>KeHHE YacTHII BEIeCTBa bubnmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «ONbITHI 1O
9 HaOJIIOZICHUIO TEIJIOBOTO PACIIMPEHUS
rasoB»
10 ArperatHbie COCTOSIHHS BEIIECTBA
B3anMocBs3bp MeXTy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
11 COCTOSIHHSIX M HX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OC00OEHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
Mexannueckoe OBUKEHHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmmorexa [OK
P P P https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bu6mmoreka [JOK
13 Ckopocts. Enuuuns! ckopoctu
p A H p https://m.edsoo.ru/ff0a079c
14 Pacyer rmyti ¥ BpeMeHU IBUKEHUS Bubmorexa OK
T p https://m.edsoo.ru/ff0a0ae4
HNuepnust. 3aKkoH HHEPIIHH.
P N P bubmuoreka [JOK
15 B3anmMoelicTBre Ten Kak MpuYruHa
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHXKEHHUS Tell
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubmuoreka [JOK
1 00BbeMa Tena o €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopatopHas pabota «Onpenenenue



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

IIJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3agag mo reme "[moTHOCTE

bu6mmoreka [IOK

18
BemlecTna" https://m.edsoo.ru/ff0al123c
Cuna xak xapakTepucTuKa
19 B3anmoaeicTBus Ten. Cuna
ynpyroctH. 3akoH ['yka
JlabopaTtopHnas pabota «3yuenue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanyiv) Ipy>KMHBI OT
MPUIIOKEHHON CUIIBI»
21 SIBnenune TaroreHusa. Cuia TSHKECTH
CBs3b MEXY CUIION TSKECTH U
. bubnuorexa [JOK
22 Maccoit Tena. Bec Tema. Pemmenue
" " https://m.edsoo.ru/ff0al778
3a1a4 1o teme "Cuia TsSHKeCTH
23 Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XaAPAKTEPUCTUKH TJITAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 H3amepenne cui. JluHaMoMeT
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0a1778
CrnoxxeHue IBYX CHJI, HallpaBJICHHBIX
26 10 OJHOM I ;1?\/4);171 ’ bubmotera [JOK
N p ’ https://m.edsoo.ru/ff0ala70
PaBHopelicTBYIOIIAs CHIT
97 Pemenue 3agau mo reme
"PaBHogeiicTByrOMmas cuin”
98 TpeHne ckoJIbKEHUS U TPEHUE MOKOSI. bubnuoreka [IOK

TpeHune B npuposie U TEXHUKE

https://m.edsoo.ru/ff0alb9c



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

JlaboparopHas pabota «/3yuenune
3aBUCHUMOCTHU CUJIBI TPCHUA

bu6mmorexa [{OK

29 CKOJIBLKEHUS OT CHIBI JABJICHUA U
https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAIOIINXCS
IMOBEPXHOCTEIN

30 Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHJITBI
Pemenne 3agau no temaM: «Bec

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuorexa [JOK
cumy», «Cunbly, «PaBHOAEHCTBYIOMIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTponsHas paborta no temam:
«MexaHn4eckoe IBIKEeHUe», «Macca,

32 IUIOTHOCTEY, «Bec Tenay,
«I"padudeckoe n300paKeHUE CHIDY,
«Cubl»

33 Jasnenune. CiocoObl yMEHBITICHUS U bubmuorexa [JOK
YBEIIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JaBieHnue raza. 3aBUCUMOCTD

N bu6mmoreka [JOK
34 JaBJICHHM ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua naBiaeHust TBEPABIMU
35 TeJIaMH, )KUIKOCTIMH U razaMu. 3aKOH bubmotera [JOK
’ ’ https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaByieHUE B )KMIKOCTH U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JECUCTBHUEM CHJIBI TSLKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBieHue B bubmuoreka [JOK

KHUAKOCTHU U ra3se. 3akon ITackams»

https://m.edsoo.ru/ff0a2826



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

bu6mmoreka [IOK

38 Coo0
OODIHATOTIIHIECA COCYIRT https://m.edsoo.ru/ff0a2970
bubmmoreka [{OK
39 T'napa €CKHUH 1Ipece
HAPAB/IHCCIHH TP https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKUJIKOCTHBIN HACOC
Atmocdepa 3eminu. [Tpuunnsl
CVYILIECTBOBAHUS BO3 HOU
T AV bubmmoreka [{OK
41 0005109k 3eMian. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTO JTABJICHUS OT BBICOTHI
HaJ[ YpPOBHEM MOPS
bu6moreka [IOK
42 B A
ec Bo3ayxa. ATMochepHOe JTaBiIcHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO TaBICHUS. bubnuoreka [IOK
OnbiT Toppuueriu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJIEHUS OT BLICOTHI Ha, OBHEM bubmmorexa [OK
a AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau no reme
"AtmocdepHoe naBiacHue"
JlelicTBUE KUJIKOCTH U T'a3a Ha
47 nor €HHOE B HUX TEJIO Bubmiorexa OK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenioBa cuia
JlaGoparopHas padora «OnpeaeneHue
patop pv bea bubnmuoreka [JOK
48 BBITAJIKMBAIOIIECH CHIIBI,

I[eﬁCTBYIOHleﬁ Ha TEJIO, IMOTPYKCHHOC

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

B KUIKOCTbEY

JlaboparopHas paboTa 1mo Teme
«HccnenoBanue 3aBUCMOCTH Beca

bub6mmorexa [{OK

49
TeJa B BOJC OT 00BhEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKHIIKOCTh YaCTH TeJIay»
bubmmoreka [IOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnast pabota
51 "KoHcTpynpoBaHue apeomeTpa uin
KOHCTPYMPOBAHHE JIOAKH U
omnpeaeneHue e€ rpy3onoabEMHOCTH "
Pemenue 3agay nmo remam: «IlmaBanue
59 cyaoB. BozayxomniaBanuey, bubmuorexa [JOK
«/laBneHue TBEpABIX TEN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
H Ta30B»
bu6mmoreka [IOK
53 Mexanuueckas padoTta
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
54 MoimHOCTh. EAUHUIBI MOIIIHOCTH
A Hl https://m.edsoo.ru/ff0a3f82
Ypok-uccnenoanue "Pacuér
55 MOIITHOCTH, pa3BUBAaEMOM IIpH
noanéMe o jectauie"”
56 IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cui Ha peruare
KonTponsHas pabota o Teme
57 «/laBneHue TBepbIX TEN, JKUIKOCTEN

u ra3oB» / Beepoccuiickas
IpoBepoyYHas pabora



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

58

Pesepublit ypok. Paborta ¢ Tekcramu
1o teme «/laBneHue TBEPIbIX Tell,
XKUJKOCTEH U ra3oBy / Beepoccuiickas
poBepoyHas pabota

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

59

Pbruaru B TexHuke, ObITY ¥ IPUPOJIE.
JlaboparopHas paboTa
«HccnenoBanue yCIOBUi paBHOBECHSI
pbIyaray

0.5

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1au o reme «Y CI0BUI
pPaBHOBECHS pbIyara

bubmmoreka [{OK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent monesnoro aercTpust
MexaHusma. Jlaboparopuas pabota
«M3mepenue KII/] HakinoHHOM
IIJIOCKOCTH

0.5

62

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnnueckas Heprusl.
Kunernueckas 1 noteHIMalbHas
SHEprus

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

64

3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPTHH

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

65

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAJIbHOE ONIPECIICHHE
W3MEHEHUS KHHETUYECKOU U
MOTEHIUAJIBLHON SHEPTUU IIPU
CKaTBIBAHHMM TeJIa IO HAKIIOHHOMU
jI0cKoCcTH"

66

KonTposnpHas paboTa o teme



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

«PaboTa 1 MOIIHOCTh. DHEPTHS»

67 PesepBHblil ypok. Pabota ¢ Tekctamu 1 bubnuorexa [JOK
o teMe "MexaHnueckoe aBuxexnue" https://m.edsoo.ru/ff0a4ee6
PesepBubIit ypok. PaboTta ¢ Tekcramu
68 o Teme "PaboTta. MOIIHOCT®b. 1
Ouneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3ydyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BellecTBa https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOICTB TBEPIOTO,
4 AKUJKOTO U ra3000pa3HOT0 COCTOSTHUMA 1
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH
bubnuoreka [JOK
5 Kpucrannmaeckue u amopdubie Tena 1 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe pacIMpeHHue U CKATUE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TETIOBOTO IBUKEHUS 1
YaCTHII
9 Buytpennss sHeprus. CriocoOsl 1 bubnuoreka [IOK
M3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buasl Tennonepenaun 1 bu6nmoreka [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 "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmoreka [{OK

11
BEILIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHHE TEIUIOBOTO OasiaHca. bubnuorexa [JOK
TemiooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U TOpsTYeil BOIBI"
Pacuer konuyecTBa TEIIOTHL,

15 HEOO0XOMMOTO JJI1 HarpeBaHus Teja
Y BBIJIESIEMOTO UM IIPU OXJIAXKICHUU

16 JlaGopaTtopHnas padorta "Onpenenenue bubnunoreka [JOK
yAEIbHOM TEIJIOEMKOCTH BellecTra" https://m.edsoo.ru/ff0a6bb0

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

18 KPUCTAJUIMYECKUX Te. Y JAebHas bubmmorexa [JOK

P ' https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

19 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
yEIbHOU TEIJIOTHI TUIaBJIECHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHICHCAIUS. bubnuoreka [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c



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

21

Kunienue. Y nenbHas teriora
mapooOpa3oBaHus U KOHICHCAIIHH.
3aBHCHMOCTD TEMIIEPATYPhl KUTICHHSI
OT aTMOC(EPHOTO JTaBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabora "Onpenenenue
OTHOCHTENILHON BIAXHOCTH BO3AyXa"

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJI&KHOCTH BO3/lyXa

24

[IpuHIMIBI PaOOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuna.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KII/I TermmoBoro aBuratens.
TennoBsle ABUTATENN U 3alATA
OKpYKarolle cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHHUS
SHEPrUM B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
o teMe "TemioBrie IBICHUS.
N3menenue arperaTHbIX COCTOSTHUI
BelecTna"

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

28

KonTtponbHas padoTa o teme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHUH BeriecTra"

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

29

QHCKTpI/ISaL[I/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apA10B

30

Ypok-uccienosanue "Onexkrpusanus
TEJ UHIYKIHUEW U ITPU



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

CONIPUKOCHOBEHUU"

B3anmoenicTBre 3apsyKeHHBIX TEIL.

bu6mmoreka [IOK

31
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TTOJIE.
32 HanpsiskeHHOCTB 2JIEKTPUYECKOro bubnuorexa [JOK
nons. [lpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8a0la
BIEKTPUYECKUX TOJEH
Hocutenu snextpuueckux 3apsiioB.
33 OneMeHTapHbIi 3apsa. CTpoeHne
aToma
34 [IpoBOAHUKH 1 AUDIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHUs MEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
CBOMCTB 3JIEKTPUUECKHUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIIOBUS €TI0
36 cyuiecTBoBaHus. MIcTouHUKN Bubmmorexa [IOK
v ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JlelicTBUS SJIEKTPUYCCKOTO TOKA bubmorera [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANEKTPUYECKOTO T0JISI Ha MPOBOIHUKHU 1
U TADTIEKTPUKH"
39 DIEKTPUYECKUM TOK B METAILIAX, bubnunoreka [JOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKkas Lenb U €€ COCTaBHbIE
4acTu
bubnunoreka [JOK
41 Cuna Toka. JIabopatopHas paboTa 0.5 i

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

"N3mepeHue U peryinpoBaHUE CUJIIB
TOKa"

DNEeKTpUUECKOE HAMPSKEHHE.
BossT™mertp. JIabopaTopHas paboTa

bub6mmorexa [{OK

42 0.5
"N3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a%e14
HanpspkeHus"
43 ComnpoTHBIEHUE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnast pabota "3aBUCHMOCTH
44 AIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JIIMHBI, TUIOMIAI1 https://m.edsoo.ru/ff0aa738
MIOIIEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTD CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma Aiis yqacTka bubamorera LOK
p ) YA https://m.edsoo.ru/ff0aad4a
Lenu
JlaGopaTtopnas pabota
"UccneqoBaHue 3aBUCUMOCTU CHIIEI
46 TOKa, U, €ro 4epe3 pe3ucTop, OT 1 bubmmorexa [TOK
> I P3P P https://m.edsoo.ru/ff0aa04e
COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”
47 [TocnenoBarensHOE U MapaUIETBLHOE
COEIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka
48 MpaBuia CIOKECHUS HAMIPSHKEHUN TTPU 1 bubnunoreka [JOK
IOCIEA0BATENBHOM COEIUHEHNUU ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
49 JlaGopatopHas pabota "IIpoBepka 1 bubnuoreka [IOK

IpaBHJIa U1 CUJIbI TOKA IIPpU

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

HapajuieIbHOM COEAMHEHUN
pe3uctopos"

Pemenue 3aga4 Ha npuMeHEHUE

bubmmoreka [{OK

50 3akoHa OMa I pa3In4HOrO
JUIA P https.//m.edsoo.ru/ffOaaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTB AJIEKTPUUECKOTO bubnuoreka [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
Jlaboparopnas padora "OnpeneneHue
52 a60TpH Hu Il:/IOHlI-I:OCTI/I aneKTquecxoro bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuyecKue enH U MoTpeOuTenu
53 AIIEKTPUUYECKOI DHEPTUU B OBIT bubmorexa LOK
P p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 ITocTOsTHHBIE MATHUTEL, KX
B3aMOJEHCTBUE
55 Ypok-uccnenoBanue "N3yuenue bubnuoreka [IOK
noJieil HOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnauTtHOE noJjie. MarHuTHoOeE 10JIe
bu6mmoreka [JOK
56 3eMJIM U €ro 3HadyeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "DJIEKTPUUECKUE 3apsIabl.
P P bubmuoreka [JOK
57 3apsKeHHbIE TeJa U UX
N . https://m.edsoo.ru/ff0abd2c
B3aumoaeiicTBus. [locTosTHHBIN
ANEKTPUYECKUH TOK"
KonrposasHas pabora mo TeMe
" P P bubnmuoreka [JOK
58 DNEKTpUUYECKUE 3aps/ibl.

3ap$I)KeHHLIe TCJIa U UX

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

B3auMoencTBU. [IocTOSHHBIN
anexTpuyeckuii Tox" / Beepoccuiickas
poBepoYHasi pabora

59

PesepBubIit ypok. PaboTta ¢ Tekcramu
o Teme "llocrosiHHbII
anekTpuyeckuii Tox" / Beepoccuiickas
IpoBepoyHasi paboTa

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

60

OmneiT DpcTena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
I10JI€ KaTYIIKHW C TOKOM

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

61

[IpuMeHeHne >eKTPOMarHiuToB B
texauke. JlabopaTtopHast pabora
"N3yueHne NeiCTBUSI MarHUTHOTO
0JI HA MPOBOJIHUK C TOKOM"

0.5

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

62

DNEeKTpOoABUTATENb OCTOSIHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
yCTPOMCTBAaxX M HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHctpynpoBaHue 1 U3y4eHUE
paboTHI AeKTpoaBUTaTes"

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

63

OnbiThl Papajes. 3aKoH
3NIEKTPOMArHUTHOW MHIYKIUU.
IIpaBuno Jlenna

64

OnekrporeHeparop. CriocoOsl
MOJTyYCHHUS DIICKTPUYECKOW IHEPTHH.
DJIEKTPOCTAHINH Ha
BO300HOBIIIEMBIX UCTOYHHUKAX



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

SHEPruu

[ToaroToBka K KOHTPOJILHOU paboTe

65 o TeMe "DIEKTPUICCKUE U 1
MAarHWUTHBIE ABJICHUS'"
KonTposnbHas padora 1o TeMe
66 "SHGIfT I/IHGCKII?IG U MAarHUTHBIE 1 bubmmorexa [IOK
p" https://m.edsoo.ru/ff0ach14
SIBJICHUA
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1 bubnuorexa [JOK
o teMe "TermioBrlie ssBieHUS" https://m.edsoo.ru/ff0accse
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
no TeMe "MargurtHele aBieHus"
OBIIEE KOJIMYECTBO YACOB I10O
. 68 14.5

[TPOI'PAMME



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3ydenusi | obOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCHUTEIILHOCTD 1 bubmmoreka [IOK
MEXaHUYECKOTO ABMKECHUS https://m.edsoo.ru/ff0ad474

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

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIOKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHUSI. 1
I'paduk ckopoctr
JlaboparopHnas padota "Onpenenenue

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

8 CBoOoHOe nagenue Tei. OMbIThI 1
lanunes

9 PaBHOMEpHOE IBMKEHHE TIO 1 bubnuorexa [IOK

OKPYKXHOCTH. Hepno,u " yacTtoTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneitHas u yriaosas

CKOPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHHE
11 IIepseiit 3akoH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HeroTona. bubnnorexa [JOK
PaBHozelicTByrOmMas cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IpUMEHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akoH ['yka Et?;?sH;I;T:;z?ﬁ/I:f Daeca?
16 Pemenue 3agaq mo teme «Criia
yIPYTrOCTH»
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [IOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
18 Cuna Tpettis https:// m.edsoc%.I ru/ff0af738
19 Pemenne 3agay mo teme «Cuia bubnuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bubnunoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3akoHbI
21 Herorona. Cuna ynpyrocru. Cuina bubmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
22 Cuna TsKecTH M 3aKOH BCEMUPHOTO bubnuorexa [IOK



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

TATOTEHUS. Y CKOPEHUE CBOOOIHOTO
najacHus

https://m.edsoo.ru/ff0af044

VYpox-koupepenuus "JIBKeHue eI

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuku"
Pemenne 3agau mo teme "Cuna i 1OK
nOIMOTEKA
24 TSOKECTU U 3aKOH BCEMUPHOTO
. https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [IepBas kocMu4eckast CKOPOCTb. bubnuorexa [JOK
HeBecomocTts 1 meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuanbHON TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO. Eu 10K
) nOIMOTeKA
26 PaBHOBecue TBEpaOTO TEMa ¢ httos://m. edsoo.ru/ff0afe3s
3aKPEIIEHHON OCBIO BpAIEHUS. T '
MowmeHnT cunsl. LlenTp TsxecTu
PaBHOBeCHEe MaTepuaIbHON TOYKH.
AOGCOTIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKPEIUIEHHON OChIO BPAILICHHUS.
MowmenT cuisbl. LlenTp TsxecTu
08 Pemenne 3agau nmo reme "MoMeHT bubnuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJBHOHM paboTe MO Bu 1OK
nonroTeKa
29 TeMe "MexaHN4eCcKOe IBUKEHUE.
B . " https://m.edsoo.ru/ff0b0408
3aMMOJICHCTBHUE TEI
KonTponsHas paborta o Teme Bu6 10K
nonroTeKa
30 "MexaHn4ecKOoe IBUKEHHUE.

Bsaumoneticteue Tea"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynsc Tena. Umnynbe cuibl. 3aKoH

31 COXpaHEHUs UMITyJIbca. YTIPYroe u bubmmorexa HOK
P YAReA. THPYE https://m.edsoo.ru/ffob07fa
HEYNPYroe B3auMO/ICHCTBHE
Pemenne 3agaq mo reme "3akoH bubmmoreka [{OK
32
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenuus "PeakTuBHOE
JBUKEHHE B PUPOJIE U TEXHUKE"
bubmmoreka [{OK
4 M
3 CXAHHHCCKas PAGOTA H MOIHOCTH https://m.edsoo.ru/ff0b0a84
PabGoTta cunibl TSDKECTH, CHITBI bu6moreka [IOK
35
YOPYTOCTH M CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas pabora «OnpeneneHue
36 paboThI CUJIBI TPEHUS MTPH
PaBHOMEPHOM JIBU)KEHUH TeJa 10
TOPU30HTAIBHOM MOBEPXHOCTH»
37 CBs13b HEPTUU U pabOTHI.
[ToTenumanpHas sHEprus
38 Kunernueckas sueprus. Teopema o bubnuoreka [JOK
KUHETUYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3aKOHA COXPaHEHUS YHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubmuoreka [JOK
XapaKTepUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxaroiue KoueOaHusl. bubnunoreka [JOK

BLIHY)KI[GHHHC koJieOanus. Pe3oHanc

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

43

MareMaTuyecKuii U IpyKUHHBII
MAasITHUKH

44

VYpoxk-uccnenoBanue «3aBUCUMOCTh
MeproJIa KOJICOAHHUA OT KECTKOCTH
IIPY>KUHBI ¥ MAcChL Ipy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3HEpruy npu
MEXaHUYECKUX KOJeOaHUsIX

46

JlabopaTtopHas pabota «OnpeneneHue
4acTOTHI U IEpUOAA KoJieOaHun
MPYKUHHOTO MasITHHKA

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TTepHOo/1a KoJIeOaHuit
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl Tpy3a»

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

48

Mexannueckue BoiHEI. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpogonpHbIE 1
TIOTIEPEYHBIC BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenus "MexaHnuecKue
BOJIHBI B TBEPJIOM TeEJI€.
CeiicMuuecKre BOJHBI"

50

3Byk. PacmpoctpaHenue u oTpaxkeHue
3ByKa

51

Ypok-uccnenopanue "HabnroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepeHus "YIpTpa3ByK u

bu6nmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

nH(Pa3BYK B IPUPOJIC U TEXHHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

bubmmoreka [{OK

o4 TeMe "3aKOHBI COXpAaHEHUS.
P " https://m.edsoo.ru/ff0b25f0
MexaHn4decKue KoJICOaH s ¥ BOJTHBI
KonTtposnsHas paboTa o teme
55 "3akoHbI cOXpaHeHus1. MexaHu4eckue
KoJieOaHus U BOJTHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
S7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepennus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonp30BaHue 37IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUUISI COTOBOM CBsA3H"
VYpok-uccnenoanue "N3yuenne
. bu6mmoreka [IOK
59 CBOMCTB 2JIEKTPOMarHUTHBIX BOJIH C
\ https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOMIIBHOTO TeedoHa
Pemenue 3a1ay Ha onpeseneHue
60 YacTOTHI U JUIMHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHUTHasl IPUPOJa CBETA.
61 Ckopoctb cBeta. BonHoBbIe cBOMCTBa Bu6mmorexa LIOK
P ' https://m.edsoo.ru/ffOb31d0
cBeTa
Hcrounuku ceera. [IpsamonuHeitHoe
62 acIpOCTPaHEHUE CBETA. 3aTMEHUS Bu6mmorexa LIOK
pacpocip ' https://m.edsoo.ru/ff0b3658
Connua n JIynst
63 3aKOH OTpakKeHUs CBETa. 3epKaia. bubnunoreka [JOK

Pemenne 3amaq Ha MMPUMCHCHUC

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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3aKOHAa OTPaAXXCHUSA CBCTA

[Ipenomiienue cBera. 3akoH

bubmmoreka [{OK

64
IIPENOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAYKEHUE CBETA.
65 Hcnosb30BaHMEe OJTHOTO BHYTPEHHETO bubmorexa LHOK
yIP https://m.edsoo.ru/ff0b3c5c
OTPaXCHHSI B ONITHYECKUX CBETOBOAX
JlabopaTtopHnas pabota "HccnenoBanue
66 3aBUCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOTO JIy4ya OT YIJIa MMaJIeHus Ha
rpa”uIle "BO3ayX-CTEeKIO""
VYpoxk-koudepennus "Mcrnonp3oBanue
67 MTOJTHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
bu6mmoreka [IOK
68 JIunzel. OnTuyeckast cuja JIMH3bI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 [TocTpoenue n3o0paxeHuil B TMH3aX
P P https://m.edsoo.ru/ff0b444a
JlabopaTtopnas padora "Ompeneenue
70 hoxk EHOFE aCSTOSIHI/ISI u OII)TTH‘ICCKoﬁ bubmorexa HOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPpAIOIEH JTMH3BI
71 Ypok-koHpepenuus "OnTudeckue bubnnoreka [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue Bu6mmorexa LIOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-konpepenmus "ledexTs
3penus. Kak coxpanurts 3peHune"
74 Paznoxxenue 6enoro cBeTa B CIEKT). bubnunoreka [JOK

OnreiTel HetoToHa. Coxenue

https://m.edsoo.ru/ffOcOf4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
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CIIEKTpaJIbHBIX LIBETOB. Jlucnepcus
CBETa

Jlaboparopras padota "ONBITHI 110
Pa3I0KEeHUIO OEJI0T0 CBEeTa B CIEKTP U

75 BOCHPHUSATHIO I[BETA IPEAMETOB MIPH UX bubmorera [JOK
p H pest p https://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢unbTpe"
VYpok-npaktukym "BosnHoBbIE
76 CBOWCTBA CBETA: AUCIIEPCHS,
uHTepdepeHus u nudpaxaus'
77 OmnbiTer Pesepdopna u mianerapHast bubmuorexa [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue 1 MorjonieHue cBera
. bu6mmoreka [IOK
79 atomoM. KBauThl. JIluneluatsie
https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 VYpoxk-npaktukym "Habmonenne bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BHIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubnnoreka [JOK
MOJENb https://m.edsoo.ru/ff0cl8ac
83 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N3oTormbl https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mo teme: bu6mmoreka [JOK
"PannoaktuBHBIE peBpaleHus" https://m.edsoo.ru/ff0clb4a
85 [lepuon nomypacnazna



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
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https://m.edsoo.ru/ff0c18ac
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https://m.edsoo.ru/ff0c1b4a

86

VYpox-koupepenuus "PagroakTHBHBIE
U3IYYEHUs B IPUPOJE, METUIIIHE,
TeXHHUKE"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c2126

87

SnepHbie peakuu. 3aKOHBI
COXPaHEHUs 3apsJ0BOI0 U MacCOBOTO
quce

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1c58

88

DHeprus cBA3M aTOMHBIX siziep. CBA3b
Macchl U SHEPrUH

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

89

Pemenue 3amgau mo reme "Anepueie
peakuun"

90

Peakiuu cuHTe3a M IeTICHUS SEP.
Uctoununku sueprun ConHIA U 3BE3]

bu6moreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaZAMOaKTUBHBIX U3ITyYEHUI Ha KUBbIE
OpraHu3mbl"

92

[ToaroToBka K KOHTPOJIBHOM paboTe 1Mo
TeMme "DIEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBL.
KBanToBsbIe siBIeHUS"

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

93

KounTtponbHas paborta no teme
"DJIeKTPOMAarHUTHOE TOJIE.
DIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBsble siBieHUS"

94

[ToBTOpenue, 06061IeHNE.
JIaGopaTopHble pabOThI 10 KypCy
"B3zaumMoaencraue Tea"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o0oOmeHue. Pemenne

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

PACUCTHBIX U KAUCCTBCHHLIX 3a1a4 110
teme "TeroBble npouecchbl”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK
96 pacYeTHBIX M KAYECTBCHHBIX 3a]1a4 110 1
o https://m.edsoo.ru/ff0c2a22
teme "KII/] TerutoBeIX ABUTaTenei"
[ToBTOpenue, 0606menue. Pemenue
bubmmoreka [IOK
97 pacyYeTHBIX M KAYECTBEHHBIX 33a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpEenue, 06001IEeHNE.
98 JIaboparopHbIe PabOTHI IO KYpC 1 1 bubnmorexa LHOK
" patop P " ey https://m.edsoo.ru/ff0c2c52
CBeTOBEIE SBJICHUS
[ToBTOpenue, 0606menue. Pabora c
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubmorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o6o6menue. Pabora ¢
100 Texctamu 1o Teme "Konebanusa u 1 bubmmorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606menue. Padora ¢
" bubnuoreka [JOK
101 TexcTtamu 1o TeMe "CBeToBbIE 1
" https://m.edsoo.ru/ff0c3044
SIBJIEHUSA
[ToBTOpeHue, o606meHue. PaboTta ¢
102 TexcTtamu 1o teme "KBaHTtoBas u 1
sepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10O 102 97

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

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiindaTth ABJICHUSA II0 ONHMCAHWIO HMX XAapaKTCPHBIX CBOWCTB M Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SIBJICHUI B
OKpYKaIOIlleM MHUpEe, B TOM uucie (U3NYeCKue SIBICHUS B MPUPOJIE,
MPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 33a]ady B Y4eOHYIO, BBIICNATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) GU3HUECCKUX SIBJICHUI

1.4

ONKCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (PUIUYECKHE SBICHUS,
UCIONb3ys (DU3MYECKHE BEIWYHUHBI, MPU OMUCAHUHM MPABUIBHO
TPakTOBaThb (DU3UYECKUH CMBICI HCMOJb3YEMbIX BEIMYMH, HUX
0003HaYeHUS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTHUMH
BEJIMYMHAMHU, CTPOUTH  TIpadUKHd  HM3YyYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOMCTBA TCII, (I)I/I?»I/IIICCKI/IG SIBJICHUSI W IIPOLCCCHI,
HCIIOJIB3yd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3alucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOMCTBA Tel, 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
U3yUYCHHBIX CBOMCTBA (PU3NUYECKUX SBICHUH, PU3HMUECKUX 3aKOHA MU

3aKOHOMCPHOCTH




1.7

pemaTth pacu€THble 3a7aud B 1 — 2 nelCTBUS, UCIOJB3Ysl 3aKOHBI U
(hopmyIibl, CBs3BIBAIONINE (PU3MUECKHUE BEIIMYMHBI: HA OCHOBE aHAIIM3a
YCIOBUSL 3aJauyd  3alUCBhIBAaTh KPAaTKOE YCJIOBHE, TOJCTABIISTH
¢bu3nveckre BeTUIUHBI B JOPMYJIIBI M TPOBOAUTH PACUETHI, HAXOTUTH
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peuICHuA 3a1a4, OCHHUBATD

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEITMUUHBI

1.8

pacno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh IPHU MOMOLIU
(1)I/ISI/I‘~IGCKI/IX METOOAOB, B OIHCAaHUMU HCCICIOBAHUA BbIACIATH
MpoBepsieMoe  TMpeArnojiokeHue  (Tumoresy),  pa3inyarb U
HUHTCPIPECTUPOBATH HOJ'Iy‘IGHHBIfI PE3yIbTaT, HAXOJUTH OIIMOKU B

XOJ€ OIlbITa, A€JaThb BBIBOJBI 11O €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3UYECKUX SBICHUU WIH
(u3MYecKux ~ CBOMCTB  Tel:  (GOPMYJIHpPOBATH  MPOBEpsiEeMbIE
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000pyI0BaHus, 3alUChIBATh X0/ ONbITa U (POPMYIUPOBATH BBIBOIBI

1.10

BBITIOJIHATE MPAMBIC HU3MCPCHHA C HCIIOJIB30BAHUEM aHAJIOTOBBIX H
nu(poBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUs MPHOOPOB C yu&€ToM

3a/TaHHOM a0COJTFOTHOM MOTPEITHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEJOBAaHUE 3aBHUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPCHHM,
y4acTBOBaTh B IUIAHMPOBAHMHM YYE€OHOTO HCCIICIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUSI, CICAYsl MPEUI0KCHHOMY IIJIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYUH B BUJIC MTPEAJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIBI

I10 pe3yJibTaTaM HUCCJICIOBaHUA

1.12

IMPOBOANTL KOCBCHHBIC HU3MCPCHUA (1)I/I3I/IIIGCKI/IX BCJIIMYHNH, CJICAY:A
npez[nox(eHHoﬁ HHCTPYKIUU: IIPU BBIIIOJIHCHUN I/I3MepeHI/II71 CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL IpaBHJia TCXHUKU 0€30I1acCHOCTH npu pa60Te C

1a00paTOpPHBIM 000PYJOBaHUEM

1.14

YKa3bIBaTh MPUHIUIIBI JeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb HPUHIHIIBLI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCAaHMA,

HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SIBJICHUI n




He0o0xoIMMbIe (PU3UYECKHE 3aKOHBI i 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TPUMEpPHl (HAXOAUTH HMHPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCHOJIb30BaHUS (PU3MUECKUX 3HAHUH B MOBCEIHEBHOM
KU3HH JUis  oOecrieueHHss O€30MacHOCTH Tpu  oOpaimieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3J0POBbS U

coOII0ACHNS HOPM 9KOJIOTMUECKOT0 IOBE/ICHUS B OKpY Karolleil cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHMKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJlaHHBIM ITOMCKOBBIM 3alpoOCOM, Ha OCHOBE
AMEIOIINXCA 3HAHUM M IYTEM CpPAaBHEHUS Pa3JIMYHBIX HCTOYHUKOB
BBIICNATh MHGPOPMAIUIO, KOTOpasl SBISETCS NPOTUBOPEUYMBOM WU

MOXET OBITh HEJIOCTOBEPHOI

1.17

WCIIOJIb30BATh pu BBIIIOJIHEHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJepKaHUS,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus MHGOpMAIII

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO3/1aBaTh COOCTBEHHBIE KPATKUE MMCHMEHHBIC U YCTHBIE COOOIICHHS
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHPOpPMAIMU (U3HIECKOTO
COJICpKaHUs, B TOM YHCJIE MYOJUYHO JeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax IPOCKTOB WIH YYEOHBIX HCCICIOBAaHUN, MPH STOM
IPaMOTHO HCHOJb30BaTh HW3YYCHHBIM TMOHITUWHBIN ammapar Kypca

(bu3HKH, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTaLlUeH

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeacisiThb
0053aHHOCTH B rpymnie€ B COOTBETCTBUU C IIOCTABJICHHBIMHA 3aJadyaMu,
CJIICANTH 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aJICKBAaTHO OLCHHMBATbH
CcOOCTBEHHBIH BKJIIad B  JCATCIBHOCTb TI'PYIIIbI, BbICTPAHNBATDH

KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepPsieMoOro
pe3yJjabTara

IIpoBepsiemble peIMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh INNOHATHA




1.2

pas3iindaTth ABJICHUA II0 ONMCAHWUIO HMX XAaPaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)H3I/II-IGCKO€ SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE W3YYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYKaIOILlEM MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3ajauyy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

ONMCBHIBATh HW3YyYEHHBIE CBOICTBa Teln M (PU3MUECKUE SBJICHUS,
UCIONIb3YS  (DU3MYECKHE BEIWYHMHBI, HPU OMUCAHUM MPAaBUIBHO
TpakTOBaTb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUSI U €UHUIBI PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMU
BEIMYMHAMM,  CTPOUTh TIpapUKd  U3YYEHHBIX  3aBHUCHUMOCTEN

(bMBUYECKUX BEIMYNH

1.5

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBICHHUS M TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbI, MPU H3TOM JIaBaTh CJIOBECHYIO
(hopMyTMPOBKY 3aKOHa W 3alHCHIBAaTh €r0  MaTeMaTHYeCKOoe

BBIpa)KEHUE

1.6

O0OBICHATH (PU3WUYECKUE TPOIECCHI M CBOMCTBA TEJ, B TOM YHUCJC U B
KOHTEKCTE CHUTyalldd MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKHMX INaroB ¢ MmoMombpio 1 — 2 HM3y4eHHBIX CBOMCTBA

(1)I/ISI/II‘I€CKI/IX SIBJ'ICHI/II\/'I, (bHBI/I‘IeCKI/IX 3daKOHa HUJIKM 3dKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 I[GP'ICTBHH, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBA3BIBAIOIIHNC (bI/I3I/I‘IeCKI/Ie BCJIIMYHUHBI: HA OCHOBC aHaJIM3a
YCJIOBUS 3alavU 3allMChIBATH KPATKOC YCJIIOBUEC, BBIABJIATE HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJdavu, BBI6I/IpaTB 3aKOHbI H (I)OpMy'J'ILI,
HeO6XOI[I/IMI>Ie oIS eé pelicHus, IIpPpOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHUC (1)H3H‘l€CKOfI BCINYNHBI C HU3BCCTHBIMU

JaHHbIMH

1.8

pacCiio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PpCHIUTH MpU IMOMOIIN
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OITMCAHUC UCCIICAOBAHUA, BBIACIIATH
IMPOBEPACMOC NPCAINOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL TOpPSAAKa

IMPOBEACHUA UCCIICAOBAaHNA, ACJIaTh BBIBOAbI

1.9

OpOBOAUTE OIIBITEI 110 Ha6J'IIOI[CHI/IIO (I)I/ISI/I‘-ICCKI/IX SIBIGHUH WU

¢u3nyeckux  CBOHCTB  Teln:  (QOpPMYIUpOBaTh  IpPOBEpsieMble




NPENoJOKEeHNsI, COOMpaTh  YCTAaHOBKY M3  MPEIOKEHHOTO

000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSAMBIE M3MEPEHUs C MWCIOJIb30BAHUEM AHAIOTOBBIX
npuOOPOB U AATYMKOB (PU3NUECKUX BEIMYHMH, CPABHUBATH PE3yIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH

1.11

NOPOBOJUTH  HMCCIECNOBAHWE 3aBUCUMOCTH  OAHOM  (hU3WYECKOM
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAHUEM IIPSMBIX HW3MEPEHUN:
IJIAaHUPOBATh HCCIEOBaHUE, COOMpPAaTh YCTAaHOBKY U BBINOJHSTH
U3MEpeHus, Cleays IpeAJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOMUI U TpaUKOB,

ACJIaTb BBIBOABI IIO PE3yjIbTaTaM HUCCICAOBaHMA

1.12

MPOBOJUTh  KOCBEHHbIE  U3MEpPEHUS  (U3NYECKHMX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys TpPEeNJOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBuia TEXHMKM O€30MacHOCTH IMpH paboTe cC

1abopaTOPHBIM 000PYI0OBAHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HA HX ONUCAHUS, HCIOJb3YS
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bHSPI‘IeCKI/Ie 3aKOHOMEPHOCTH

1.15

pacimo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXeMaM M CXCMATUYHbBIM PUCYHKaM, COCTABJIATH CXCMbI
OJICKTPHUYCCKUX ueneﬁ C IOCICOOBATCIbHBIM HW IapalICIIBHBIM
COCIMHCHHUECM 3JICMCHTOB, pasim4dad YCJIOBHBIC 0003HaYEHHT

QJICMCHTOB JJICKTPHUUYCCKUX Heneu

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAuUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HMCIOJIb30BaHUS (PU3NYECKUX 3HAHHUI B MOBCEIHEBHOU
KU3HU Juid  oOecrieyeHHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 3[I0OPOBBS U

CO6J'IIO)I€HI/I$I HOPM 35KOJIOTHYECKOI'O TOBEACHUA B Oprxca}omeﬁ cpeae

1.17

OCYIICCTBJIATDH MMOUCK I/IHCI)OpMaI_II/II/I (1)1/131/111601(01"0 COJACpKaHusA B CCTHU
I/IHTepHCT, Ha OCHOBE€ HUMEIOIIMNXCS 3HAaHHUHA H HYTéM CpaBHCHHA

JOIIOJIHHUTCIIBHBIX HMCTOYHHKOB BbBIICIIATH I/IH(l)OpMaI_[I/IIO, KOTOpasa




SIBIISICTCSI IPOTUBOPEUUBOM MIIH MOXKET OBITh HEJOCTOBEPHOM

1.18

WCIONB30BaTh MpPU BBHIMOJHEHUH Y4EOHBIX 3aJaHUA  HAYYHO-

MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COJCp)KaHUs, CIPaBOYHBIC
Marepuansl, pecypcbl cetn VHTepHer; Biuaaerb NpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHusi WHPOPMAIMU U3 OTHOUN

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHMS,
0000m1ass uHGOPMAIMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUECKOTO
COJIEp’KaHUsA, B TOM UHCJIE MyOJWYHO TMPEACTaBIATh PE3YIbTaThl
MPOEKTHOM WJIM MCCIEA0BAaTENbCKOW JAESTENbHOCTH, TPU 3TOM
IPAMOTHO HCIIOJB30BAaTh WM3YYEHHBIN MOHATUHHBIN anmapar Kypca

(U3KKHN, COIPOBOK/IaTh BBICTYIJIEHUE MPE3eHTaluei

1.20

MPU BBHITIOJIHEHUH YYE€OHBIX MPOEKTOB U WCCIEAOBAHUHN (HHU3HUECKUX
MIPOLIECCOB PACIPENEsATh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C

IOCTaBJICHHBIMHU  3aJadyaMHu, CICAUTh 3a BbIIIOJHCHHCM IIJIaHa

JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh

COOCTBEHHEIH BKJIaad B  JCATCIBHOCTbL TI'PYIINbI, BbICTPANBATH

KOMMYHHKAaTHBHOC BSaHMO,I[CfICTBHe, IIPOSABJIAA TOTOBHOCTH

paspeniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJabTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJCHHA II0 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX TAHHOC (1)I/ISI/I‘I€CKOG SBJICHHUC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (1)I/I3I/IquKI/IX SIBICHUHU B
OKpyxKaromeM MHUpE, B TOM YUCIIC (1)I/I3I/I‘IGCKI/IG SABJICHUS B TIPpHUPOIC,
IIpu 3TOM MEPCBOAUTH MPAKTUYCCKYIO 3a/1a4y B y‘IC6HYIO, BBIICIIATD

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKHK) (PU3NUECKUX SIBICHUI

1.4

ONHCBIBATL H3YUCHHBIC CBOMCTBA Te€l H (1)I/I3I/I‘-ICCKI/IC SBJICHHA,

HCIIOJIb3YA (bI/IBI/I‘-ICCKI/IC BCJIMYWHBI, IIpU OIMCAHUU TIPAaBUIIBHO




TPaKTOBaTh  (PU3MYECKHI  CMBICA  HUCHOJB3YEeMBIX  BEJIHYUH,
0003HaueHHSI ¥ €AMHUIBI (PU3UYECKUX BEITMYUH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3MYECKYl0 BEIMYMHY C JPYTUMHU
BEIMYMHAMHU, CTPOUTH  TpadUKd  H3YUYEHHBIX  3aBHCUMOCTEH

(U3HYECKUX BEITMINH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U IPOIECCHI,
WCIIOJIb3yd W3YyYEHHBIE 3aKOHBI, IPU OSTOM JIaBaTh CIIOBECHYIO
(bopMyTUPOBKY 3aKOHa W 3alHCHIBAaTh €r0  MaTeMaTHYeCcKoe

BBIpaKEHUE

1.6

00BACHATH (hPU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 2
— 3 JIOTMYECKUX MIaroB C IMOMOIIBI 2 — 3 W3y4YEHHBIX CBOMCTBA

(bu3nueckux sBICHUHN, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacdy€THbIe 3amadu (OmuparonmMecss Ha cucTteMy w3 2 — 3
ypaBHEHUI), UCHONb3ysd 3aKoHbl U  (OPMYJIbI, CBS3bIBAIOIINE
¢u3nueckue BENWYMHBI: Ha OCHOBE AaHalIWM3a YCIOBUSA 3aJauu
3alMChbIBaTh KPaTKO€ YCIOBHUE, BBIABIATH HEAOCTAIONINE WU
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOANUMBIC
JUIA pelleHusi, MPOBOJUTH PAcu€Thl M OIEHHBATh PEATUCTHUYHOCTD

IMOJIY4YCHHOI'O 3HAUCHUA (bHSH‘ICCKOfI BCJIIMYHHBI

1.8

PpacIio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOJKHO PpCeIIUTh IIpU IIOMOIIX
(bHSH‘IeCKI/IX MCTOJOB, HCIIOJIB3Ys OIMMCAHUC HCCIICAOBaHUsA, BBIACIIATH
IIPOBEPIACMOEC TMPCAINOJIOKCHUC, OLCHUBATH IIPABHUIBHOCTH IIOPSAAKa
IMPOBCACHUA HMCCICAOBAHUA, ACIATb BbIBOJbI, HWHTCPIIPCTUPOBATDH

PE3yJIbTaThl Ha6J'IIO,Z[eHI/II71 U OIIBITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/IIO q)HSquCKI/IX SIBJICHUN WM
(1)I/ISI/I‘IGCKI/IX CBOMCTB TEJI: CaMOCTOSTEIIHHO CO6I/Ip8.TB YCTaHOBKY U3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIKMCBIBATh XOJA OIIbITa U €ro

pe3ynbTaThl, GOPMYINPOBATH BHIBOIBI

1.10

OPOBOJUTH TpPH HEOOXOAMMOCTH CEPUI0 MpPAMBIX H3MEpEHUil,
onpenenss cpeiHee 3HAaueHUEe H3MepseMOd BelnduHbl ((PoKycHoe
paccTosiHMe coOuparomei JHH3bl), 000CHOBBIBaTH BHIOOP crocoba

U3MepeHus (M3MEpPHUTEIHHOTO Mprdopa)

1.11

OpOBOAUTE HCCICAOBAHUC 3aBHCHUMOCTEM (I)I/I3I/I‘-IGCKI/IX BCIWYHWH C




HCMOJIb30BAHUEM NPSAMBIX M3MEPEHHI: IUIAHUPOBATh HCCIIECIOBAHUE,
CaMOCTOSITEIBHO COOMpaTh YCTAaHOBKY, (UKCHPOBATH PE3yIbTAThI
MOJTyY€HHON 3aBUCHMOCTH (DU3MYECKUX BEIUYMH B BHJC TaOJIHIIH

Fpa(i)I/IKOB, ACJIaThb BBIBOJBI 11O PE3YyJIbTaTaM UCCIICA0OBAHUA

1.12

OPOBOAUTH  KOCBEHHbIE  M3MEPEHMs]  (PU3MUECKUX  BEJIUYMH:
IUTAHUPOBAaTh U3MEPEHMSI, COOMPATh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJHATE W3MEPEHHMs], Clenys IPEUIOKEHHON HWHCTPYKLHH,
BBIYMCIIATh 3HAYEHHWE BEJIWYMHBI W AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTAThI C Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30macHocTH mpu  paboTe cC

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

pa3nuyaTh OCHOBHBIC TMPHU3HAKH HM3YyUYEHHBIX (PU3MUECKHX MOJIEICH:
MartepuaigbHas TOYKa, aOCOTIOTHO TBEPJOE TEJIO, TOUCHHBIN HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUIAHETapHAs MOJENh aToOMa, HYKJIOHHAas

MOJEJIb aTOMHOI'O d1pa

1.15

XapaKTEePU30BaTh MPUHIUIBI JCHCTBUS W3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONMCAHUS, HCHOJb3YA
3HaHMSI O CBOMCTBax (PU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bu3YecKrue 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENbHBIX npubopoB u
TE€XHOJIOTMYECKHUX IPOLIECCOB MPH PELICHUH Y4eOHO-TIPAKTHUUECKUX
3a/1a4, ONTHUYECKHUE CXEMBI Ul OCTPOCHUS U300paKeHUN B TJIOCKOM

3epKajie U coouparorieit 1uH3e

1.17

OPUBOJIUTH TpUMEpbl (HaXoAUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHHUM B MOBCEIHEBHOU
KU3HU Juig  oOecriedeHuss 0Oe30macHOCTM Tpu  oOpallieHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTUYECCKOTO IMOBEACHUS B OKPY)KaIOH_[eﬁ cpeae

1.18

OCYILIECTBIATh MOUCK UHPOPMALIUU (PU3NYECKOTO COJIEPKAHUS B CETH
WnTepHer, caMocCTOATENbHO (QOpMYIHpYys TOUCKOBBIM  3ampoc,
HaxXOAWTb IIyTH  OMNpPENENECHHUs  JTOCTOBEPHOCTH  IOJYYEHHOU
UHPOpPMALlMM HAa OCHOBE MMEIOLIMXCS 3HAHUM M JIOTOJHUTENBHBIX

HCTOYHHUKOB




1.19

WCIIOJIb30BAaTh MPU  BHINIOJHCHWHM YYEOHBIX 3aJaHUN  HAYYHO-
MOMYJSIPHYIO JIUTEpaTypy (PU3MUEecKOro cojaepkKaHus, CIPaBOYHbBIC
Marepuanbl, pecypcbl cetu  VHTEepHeT; BiaaeTb NOpUEMaMH
KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIIUU U3 OJTHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpPMAIMU W3 HECKOJBKUX HWCTOYHUKOB (PHU3UIECKOTO
COJIEp’KaHus, MyOJUYHO MPEACTABNIATH PE3YIbTAThl MPOEKTHOW WM
HCCIEAOBATENIbCKOM  JEATEIBbHOCTH, IpPH  3TOM  T'PAaMOTHO
HCMOJIb30BATh 3YYEHHbIM MOHATUMHBINA anmapaT u3y4yaeMoro pasjaeia
(UMK M CONpPOBOXKJATh BBICTYIUIEHHE IIpE3eHTalued ¢ Yy4éToM

0COOEHHOCTEN ayIuTOPUN CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHUH YYE€OHBIX MPOEKTOB U WCCIEAOBAHUHN (HHU3HUECKUX
MIPOLIECCOB PACIpENesITh 005S3aHHOCTH B I'pYNIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA 3aJa4aMH, CJIEIUTh 3a BBINOJHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JEATENbHOCTh TPYMIMbI, BBICTPAUBATDH
KOMMYHHUKaTUBHOE  B3aWMOJCHCTBUE,  MpPOSBIASL  TOTOBHOCTH

paspeniath KOH(PIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Konx
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHWHU OKPYXXAIOIIETO MHUPA

11

®usuka — Hayka O TIpupone. SIBIE€HHS NTPUPOIBL
®u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnyeckue BeMUUMHBL  V3MepeHne  (QU3NUECKHX
BenmuuuH.  Dusumyeckue  npubopsl.  [lorpemHocTts

U3MepeHnil. MexIyHapoIHasi CUCTeMa €MHUIL

1.3

EcTecTBeHHOHAyuHBIN METOJ TO3HAHUS: HAOIOJEHUE,
MOCTAaHOBKA HAy4YHOTO BOIMPOCA, BBIABMKEHHE THIOTE3,
SKCIIEPUMEHT 10 TMPOBEPKE THIOTE3, OOBICHCHHE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:

###Par###l3mMepenne pacCTOSHHIA.
#i#Par###l3mepenne 00bEMa KHAKOCTH M TBEPIOTO
Tea.

###Par###OnpeneneHue pa3MepoB MabIX Tell.
###Par#t#l13smepenue  Temmnepatypsl IpU  [TOMOIIU

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par#H#CTtpoenne BellecTBa: aTOMBI U MOJICKYJIbI, UX
pasMepbl.  ONBITBI,  JOKa3bIBAIOIIME  JHCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### )/ prokeane  dactuir  BemiectBa.  CBS3b
CKOPOCTH  JBMXKEHHS  4YacTUIl C  TeMIepaTypoMu.

BpoynoBckoe nBuxenue, tudpdysus

2.3

BzauMmopelicTBue 4acTHUIl BEIIECTBA: MPUTSKCHUC U




OTTAJIKUBAHHUC

H#H#Par### ArperaTHple COCTOSIHUSL BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TEII.

2.4 B3anMocBa3p MeXIy CBONCTBAMM BEIECTB B PA3HBIX
arperaTHbIX COCTOSTHUSIX MU HMX aTOMHO-MOJICKYJISIPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOTHI:
#H##Par###0nenka nuaMeTrpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHuEM (poTorpaduii).

2.6 HHHPar#H##0nbITel 10 HAOMIOJEHWIO  TEMJIOBOTO

paciIupeHus ra3os.
#HHHPar###O0nbITEI 0  OOHAPY)KEHUIO JCUCTBUS CHII

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe NBIDKEHHUE. PaBHoMepHOE u
' HEpPaBHOMEPHOE JIBIKCHUE
###Par###CropocTh. Cpennsis CKOPOCTH npu
3.2 HEpPaBHOMEPHOM JBIKEHWHU. Pacuér mytm u BpemeHU
JIBUKECHUS
SlBnenne uHeprmu. 3akoH MHepuuH. B3anmoneiicTBue
3.3 TeJ Kak NMPUYMHA M3MEHEHHUS CKOPOCTH JBHUKEHUS TEIl.
Macca kak Mepa HHEPTHOCTH Tejia
34 #H#Par### iniotHocTte Bemectsa. CBs3b IUIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMA BellecTBa
3.5 Cuiia KaK XapaKTepUCTHKa B3aUMOICHCTBUS TEI
> Cuna ymnpyroct u 3akoH ['yka. M3mepenue cuibl ¢
. MTOMOIIbIO JUHAMOMETpPA
3.7 ##HPar#t# SIsnenne TAroreHus M cuiaa TsokectH. Cuta
' TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
. Tpenue B npupoae U TEXHUKE
3.9 HH#HPar###CrnoxxeHue Ccuil, HANpPaBICHHBIX 10 OJHOM

npsiMoH. PaBHOAEHCTBYIOIIAs CUIT




3.10

[IpakTuyeckue pabOTHI:

Onpenenenre CKOPOCTHM PaBHOMEPHOIO  JABMXKEHHUS
(mapyka B JKMJOKOCTH, MOJEIHU  JIEKTPUYECKOIO
aBToMOOWIs M Tak jainee). OmnpeneneHue cpeaHen
CKOpOCTH CKOJBXEHHsI Opycka WIM IIapuKa II0
HAaKJIOHHOM  mIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnbIThI, JIEeMOHCTPHUPYIOLIHE
3aBHCHUMOCTh pacTshKeHus (aedopMaryiv) Mpy>KUHBI OT
NpUIOKEHHOW Cwibl.  OTBITBI, JEMOHCTPUPYIOIINE
3aBUCUMOCTb CUJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Tejla U

XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEHN

3.11

@u3nyecKue SBICHUS B IPUPOJIE: IPUMEPHI ABHKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW NPHUPOJIE,

JIEMCTBHE CUJIbI TPEHHS B IPUPOJIE M TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: IMHAMOMETP, MOAIIMUITHUKHI

JABJIEHUE T

BEP/IBIX TEJL, )KUJKOCTEN M TA30B

4.1

Hasnenune TBEpAoro tenma. CrocoObl YMEHBIICHHS H

YBCIUYCHUA OaBJICHUA

4.2

JlaBiieHune raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMa,

TEeMIIEepaTypbl

4.3

[lepenaua naBiieHus] TBEPIABIMHU TEIAMH, KHUAKOCTIMHU H

razamu. 3akoH Ilackains. [THeBMaTHUECKHE MaIIHEI

4.4

3aBUCUMOCTh  JIaBJICHHSI KHUAKOCTH OT  TJIyOWHBI.
['mppocraTudeckuii mapagokc. CooOIIaronuecs: CoCcybl.

I HAPABINYCCKUC MCXAHU3MbI

4.5

AtMocdepa 3emnu u atmocdepHoe naBieHue. [IpuarHbI
CYILIECTBOBaHUS BO3AYIIHOW 000104uku 3emuid. OnbIT
Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JIaBJIICHUS OT

BBICOTBI HaJl YPOBHEM MOPA

4.6

W3mepenne armocdepHoro namieHus. [IpuOopsl ams

N3MCPCHUMA aTMOC(l)epHOFO JaBJICHUA

4.7

JelictBue XKUIKOCTM M Tra3a Ha IOTPYKEHHOE B HHX
Teno. BeiTankuBarmas (apxuMmenoBa) cuiia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tella B BOAE OT
00béMa TMOTrpyKEHHOM B JKUAKOCTb YacTH Tela.
Omnpenenenre BBITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH HA
TEN0, NOrpykEéHHoe B  KHAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOUIEH CHJIbI, JEHCTBYIOIIECH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHMOCTh  BBITAJIKUBAIOLIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKHAKOCTHU, OT 00BEMa
NOTPYKEHHOW B JKMJIKOCTh YaCTH Tela U OT IJIOTHOCTH
KUJKOCTH. KoHcTpynpoBanue  apeomerpa WM
KOHCTPYMPOBAHHME  JIOAKM W  OINpeJeseHue  eé

Irpy30I10AbEMHOCTH

4.10

®dusnyeckue  SABJIEHUS B IPUPOJE: BIIASTHUE
aTMOC(hEepHOTO JAaBJICHUS Ha )KHUBOW OpPraHu3M, TJIaBaHUE

pBIO

411

TexHudeckne yCTPONCTBA: COOOMIAIOIMIMUECS COCYIBI,
YCTPOMCTBO BOJOMPOBOJA, THUIPABIMYECKUNA TMpece,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanudeckasi pabora

5.2 MexaHnnyeckasi MOIIHOCTb

£ 3 [IpocThie MeXaHHM3MBI: pblUar, OJIOK, HAaKJIOHHAs

. IUIOCKOCTh. [IpaBuito paBHOBECHSI pbyara

5.4 [IpumMeHeHue paBUiIa paBHOBECHS pblyara K OJIOKy
«3omotoe  mpaBwio»  MexaHuku.  Koaddumment

5.5 MOJIE3HOTO JeCTBUS MEXaHU3MOB. [Tpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTennmanpHas 3HEPTUU TeNa, MOJHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

- [Tonnass mexaHudeckas SHEprus. 3aKOH HM3MEHEHUS U

COXpPAaHCHUA MEXaHHUYEeCKOM OHEPrun




5.9

[IpakTuyeckue pabOTHI:

##HPar##Onpeneneane pabOThl CHIBI TPEHUS MPHU
PaBHOMEPHOM JBIDKEHHHM TeJa IO TOPU30HTAIBHOU
noBepxHoctu. MccnenoBanue yciIOBHH — paBHOBECHS
ppruara. M3mepenne KII/J[ HaKIOHHOW IUIOCKOCTH.

N3yuenune 3akoHa coXpaHEHUsI MEXaHUYECKON YHEPTUU

5.10

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
HETMOJBUKHBIN OJIOKH, HAKJIOHHAS! TUIOCKOCTh, MPOCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kon
pasnena

Kon
3JIeMEeHTa

IIpoBepsieMble 3JIeMEHTBI COIEPKAHUS

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUU CTPOEHMsSI BemecTBa. Macca u  pa3Mepsl
Mosiekysl.  ONBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE

ITOJIOKCHUA MOJIGKYHHPHOKHHCTH‘ICCKOI;'I TEOpHU

6.2

Mopenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOTo
cocrosinuil BemectBa. Kpucramnuueckue u amopdHbie

TC1a

6.3

OObsicCHEHHE CBOWCTB ra30B, KUJIKOCTEH W TBEPIBIX TEI
HA OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKUHETHUECKON

Teopuu

6.4

CMaunBaHue U KalmWJUJTSIPHBIC ABJICHUSA

6.5

TenmoBoe pacmpeHUC U C:xKXaTnue

6.6

Temneparypa. CBsA3p TeMmIepaTyppl €O CKOPOCTBIO

TCIIJIOBOTO ABMXKCHUA YaCTHUIL

6.7

Buytpennss sueprusi. CriocoObl H3MEHEHHs BHYTpEHHEH




SHEpruu: TCIruioncpeaada 1 COBCpUICHUC pa60TbI

Buael Tenmonepegaun: TEIIONPOBOAHOCTh, KOHBEKLIHS,

6.8

U3ITy4CHHE

KomnaectBo  TemmoTel.  YiaenpHas — TEIIOEMKOCTH
6.9

BeEIlECTBA

TeriooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10

TEIIOBOIO Oajlanca
6 [TnaBneHne u OTBEpPACBAHIE KPUCTAUTMICCKUX BEIIECTB.

A1

VYnenpHas TeI10Ta INIABJICHUS

[TapooOpazoBanue U  KoHzaeHcauus. Vcmapenwue.
6.12 Kunenune. VYaenbHas  Temora  mapooOpa3oBaHUS.

1

3aBUCHMOCTh TEMIIEPaTyphl KUIICHUS OT aTMOC(EpHOTO

JaBJICHUS
6.13 Bnaxxnocth Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEIJI0Ta CTOPAHUS

[Tpuniuner  paGoTel  TermuoBbIXx aurarenen  KITJI
6.15 TEIUIOBOTO ABUTrareisd. TeIuIoBble IBUrAaTeIM W 3aluTa

OKpY>Kalolleu cpeibl

3aK0H COXpaHEHHUS U MPEBPAIECHUS SHEPTHH B TEIUIOBBIX
6.16

mpoiieccax

[IpakTrueckne pabOTHI:

#HHAPar###0nbITel 0 OOHAPYKEHHUIO JCHCTBUS CHJI

MOJIEKYJIIPHOTO MPUTSKECHHUS.

HHHPar#H##0OnbITBl  TI0O  BBIPALIUBAHUIO  KPHUCTAJUIOB

MOBApPEHHOM COJIM WJIM caxapa.

#HHPar###OnbITE 10 HAOIIOAEHUIO  TEIJIOBOIO
6.17

pacIIpeHysi ra30B, JKUJKOCTEN U TBEPIBIX TEll.
#HH#Par###Onpenienienne 1aBleHUsl Bo3dyXa B OayuloHe
LITNPULA.

HHHPar#H#OnbITEl, J1EMOHCTPUPYIOIINE 3aBUCHUMOCTH
JIaBJIEHUs] BO3JyXa OT €ro oobéMa W HarpeBaHUs WM

OXJIAXKJICHHUA.




##HPar###1poBepka runoTe3bl JUHEMHON 3aBUCUMOCTHU
JUIMHBI  CTOJIOMKA KUJKOCTH B TEPMOMETPHUECKOUN
TpyOKe OT TeMIepaTyphl.

###Par###Habmonenue W3MEHEHUS BHYTPEHHEH
SHEPrUU Tela B pe3yibTaTe TeIulonepenayn u padoThl
BHCITHUX CHUIL

###HPar#t#llccnenoBanre SIBICHUS TEIUIOOOMEHA TIpU
CMEIIMBAHUM XOJOJHON U rOpsYEh BOJIBI.
##HPar#H#Onpenenenue KOJIM4ECTBA TEIUIOTHI,
MOJYYEHHOTO BOJOW TPH TEIUIOOOMEHE C HarpeThiM
METATUICCKAM IHITTHIPOM.

###Par###OnpeneneHue yIETBbHON  TEIJIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mporecca HCapeHus..
#HH#Par#H#OnpeneneHue  OTHOCUTENBHOM  BIAXXHOCTHU
BO3/IyXa.

#H##Par###OnpeneneHre yaeabHONW TETUIOTHI TUTABICHUS

JIBJA.

6.18

Odusnyeckue SBICHHUS B MPHUPOJAE: TMOBEPXHOCTHOE
HAaTSDKEHME W KalWULSIpHbIE SIBJICHUS B IPUPOJIE,
KpUCTAJUIBI B TpHupoje, uzinydenue CoiHila, 3aMep3aHue
BOZI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,

HUHECs, CHEra.

6.19

Texnuyeckne  ycTpoiicTBa:  KamWUIAPBL, MPUMEPHI
UCIOJIb30BAaHUSl KPHUCTAJUIOB, >KUIKOCTHBIA TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUs
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpusanus Teil. J[Ba poja dJIEKTpUUECKUX 3apsI0B
B3aumopneiictBue 3apspkeHHBIX Ten.  3akoH  KyioHa
7.2 (3aBUCHMOCTH CHJIBI B3aUMO/ICHCTBUS 3apSHKEHHBIX T OT

BCJIMYUHEI 3apsA0B U PACCTOSIHUS MCIKIAY TeHaMI/I)




Dnekrpuyeckoe mnoje. Hanpsk€HHOCTh AJIEKTPUUECKOTO

7.3 noss. lIpyHIMO Cynepno3uuyMM 3JIEKTPUYECKUX IOJEH
(Ha KaYECTBEHHOM YPOBHE)
Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN
7.4 anexkrpudeckuil 3apsn. Crpoenue aroma. [IpoBoaHukH U
JDIIEKTPUKU
7.5 3aK0H COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
- DOneKTpuueckuii  TOK.  YCJIOBHS  CYyLIECTBOBaHUS
. ANEKTPUYECKOT0 TOKa. VICTOUHMKN MOCTOSIHHOTO TOKA
HevictBus JIIEKTPUYECKOTO TOKa (TeroBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSX M razax
- Onektpuyeckas uenb. Cuia Toka. DJNEKTPUYECKOE
' HanpsbKeHue
29 ConpoTuBieHue MPOBOJHUKA. VnenbHOE
' CONIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa 1 ygacTka 1enu
[TocnenoBarenpHOE W MapajUICIbBHOE  COCIMHEHUE
7.11
IIPOBOJHHKOB
PabGota M MOIIHOCTH 3JIEKTPUUECKOTO0 TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
213 OJeKTpUYecKue LEeNu M MOTPEOUTENH 3SIEKTPUYECKON
. sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocTossHHBIE MarHuThl. B3aumonencTBUE NOCTOSHHBIX
7.14
MarHuToB
MarautHoe mnose. MarHuTHoe 1moJie 3€eMIM U €ro
7.15
3HAUEHUE NS )KU3HU Ha 3eMiie
2 16 OmneiT Opcrena. MarHuTHOE 10JIE DIEKTPUUECKOTO TOKA.
. [IpumeHeHne 2IEKTPOMarHuTOB B TEXHUKE
717 JleificTBE MarHUTHOTO NOJS HA IPOBOAHHUK C TOKOM.

3HGKTpOIlBI/IFaTCJ'IL MOCTOSIHHOTO TOKa. Mcrmojb3oBaHHE




IEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U Ha

TpaHCIIOPTE

Onpiter  @apanes.  SBiaeHue  3IEKTPOMArHUTHOMN

7.18
uHaykiuu. [Ipasuio Jlenna
DIIeKTPOTEHEPATOP. CnocoOmr MOJTy4CHHS
7.19 3JIEKTPUYECKON SHEPIUU. DNeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH
[IpakTnueckue pabOTHI:
OnBITH TI0 HAOTIOACHUIO JICKTPHU3AIUHN TEJ WHIYKIHCH
Y TIPH COTPUKOCHOBEHUM.
HccnenoBanvne OedCTBUS DIIEKTPUYECKOTO TMOJS  Ha
MTPOBOTHUKH U JTUIJICKTPUKH.
COopka ® TIpoBepKa pabOTHl DJIEKTPUUYECKON IIETH
MTOCTOSIHHOTO TOKA.
N3mepenue u peryimpoBaHue CHJIBI TOKA.
W3mepenue u perynupoBaHue HaPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HIYLIETO Yepe3
pPE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U HAMPSHKCHUS
Ha PE3UCTOpE.
290 OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTH

NIEKTPUYECKOTO CONPOTHBIICHHS IPOBOJHUKA OT €ro
JUIMHBI, TJIOIAH TOIIEPEYHOrO CEYEHHs U MaTepHaa.

IIpoBepka mpaBuiia CHOXKEHWsS HANPSOHKECHUH  IIpU
IIOCJICZIOBATEIIBHOM ~ COCIIMHEHUU JIBYX PE3UCTOPOB.
IIpoBepka mpaBwiia A1 CWIbI TOKA IPU MAapajuIeIbHOM
COeUHEHUU  pe3uctopoB.  Ompenenenue  paboOThI
JJIEKTPUYECKOTO  TOKAa, MIYLIEro 4Yepe3 pPEe3UCTop.
OnpeneneHne  MOIIHOCTH — JIEKTPUYECKOTO  TOKA,
BBIIICIIAEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, MIYLIErO 4Yepe3 JIAMIIOUYKY, OT HaIpsLKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MAarHuTHOTO B3aMMOJCHCTBUSA IOCTOSIHHBIX MAarHUTOB.

I/ISY‘-IGHI/IG MAaravTHOTO IOJISI TOCTOSAHHBIX MArHUTOB ITPU




uxX oOwbenuHeHMM W pasaeneHud. MccnemoBaHue
JEUCTBUS NIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnepIThl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTYyIIKU C TOKOM M MarHUTa OT CHJIbI
TOKA W HaIpaBJICHHs TOKa B KaTryumke. l3ydeHwue

I[eflCTBI/Iﬂ MAarovuTHOrO Io0Jis1 Ha MPOBOAHUK C TOKOM.

KoncrpynpoBanue u N3y4EeHUE paboThI
BIIEKTPOIBUTATEIIS. H3mepenne KIIJg
3JIEKTPOIBUTATEIBHOMN YCTaHOBKH. O1BITEI o

HCCICOOBAaHHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ WHIAYKIUU:
HCCICI0BAaHUC W3MCHCHHMI 3HAYCHUS H HalpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

Ousznveckue SBICHUS B MPUPOJIE: DIICKTPUUECKHE
SIBJICHUA B aTMOC(bepe, SJICKTPHUYCCTBO KHNBBIX
OpraHru3MOB, MarHUTHOE TOJIe 3eMITH, Apeld MOFOCOB,
POJIb MarHUTHOTO TIOJISI JUIS KU3HU Ha 3emJie, MOJIIpHOe

CHSIHHEC

1.22

TexHuyeckue yCTpOMCTBA: BJIEKTPOCKOIN, aMIEpMETP,
BOJIETMETP, PEOCTAT, CUETUYUK DIIEKTPUICCKON SHEPTHH,
AJIEKTPOOCBETUTENIbHBIC ~ TPUOOPBI,  HarpeBaTeIbHbIC
AIEKTPOTPUOOPHI (Ipumepsr), ANEKTPUUECKHUE
NPEIOXPAHUTEIH, JJICKTPOMArHUT, 3JICKTPOJIBUTATEIb

IMOCTOAHHOT'O TOKA, I'CHCPATOP MNOCTOAHHOI'O TOKA

9 KJNIACC
Kon
Konx snemenra [TpoBepsieMbie PIE€MEHTHI COACPKAHUS
paznena
MEXAHUYECKUE SABJIEHUA
8 81 MexaHuyeckoe JBIKEHUE. MarepuanpHas TOYKa.
. Cucrema otcuéra
8.2 OTHOCUTEIBHOCTh MEXAaHUUYECKOTO IBVKECHUS




8.3

PaBHOMEpPHOE TPAMONIMHENHOE IBUKEHUE

##HPar##HepaBHOMEpHOE MPSAMOJIMHENHOE ABUKEHUE.

8.4 CpenHdss W MIHOBEHHass CKOpPOCTb  Tejla  IIpU
HEPABHOMEPHOM JIBUKCHHUH
VYckopenue. PaBHOYyCKOpEHHOE IIPSAMOJIMHEVHOE
85 JIBUKCHHC
8.6 ##HPar###CroboaH0e nagenue. OnbiTel ["ammes
###Par###PaBHoMepHOE JBWKEHHE TIO OKPY>KHOCTH.
8.7 [lepron u uvactora oOpamienus. JIuneliHas U yrioBas
ckopoctu. LleHTpocTpemMuTenpHOE YCKOPEHNE
8.8 [lepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuit 3akon HeloToHa
8.11 HH#APar###] [pyuHINIT CYTIEPIIO3UITAN CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H##Par###Cuna TpeHHS: CWJa TPEHUS CKOJBKCHHUS,
813 CHUJIa TPEHHUSI ITOKOS, IPYTHe BUJIbI TPEHUS
8.14 #H##Par###Cuna  TSDKECTH W 3aKOH  BCEMHUPHOTO
' TATOTEHUA. Y CKOpEHHE CBOOOIHOTO MaCHUS
JBwxenue  maaner  Bokpyr  Cosnnma.  IlepBas
815 KocMuyeckasi ckopoctb. HeBecomMocTs U meperpysku
8.16 PaBHOBecue MaTepuanbHOU TOYKH. AOCOJIOTHO TBEPIOE
' TEJ0
###Par###PaBHoBecue TBEPIOro Tejla C 3aKpeIIEHHOMN
847 OCBhI0 BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTu
8.18 HUmnynsc Tena. Mismenenue ummyinbsca. IMnysabc cuisl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #H##Par###PeakTUBHOE IBUKEHUE
8.21 Mexannyeckasi paboTa ¥ MOIIIHOCTh
PaGora cun Tskectu, ympyroctu, TpeHus. CBs3b
8.22 SHEPTUU U pabOTHI
8.23 [loreHuuanbHas SHeprust Tena, TMOJHATOTO  HaJ




MOBEPXHOCTHIO 3eMJIH

8.24

[ToreHnManpHas SHEPIUs CKATON IIPYKUHBI

8.25

###Par###Kunetnueckass  sHeprusa.  Teopema o

KMHETHUYECKOU SHEPIUU

8.26

H#HPar###3akoH coXpaHeHUsI MEXaHUYECKOW SHEPrUuu

8.27

[IpakTnueckue pabOThI:

OrnpezneneHrue CpelHe CKOPOCTH CKOJIbKEHHUs Opycka
WIA JBIKEHUS IIapUKa MO HAKIOHHOW TUIOCKOCTH.
Omnpenenenre yCKOpeHHUs Teja MpPU PaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUMOTE3bl: €CIAM MPH PABHOYCKOPEHHOM
JBWKEHUU 0€3 HadalbHOW CKOPOCTH TYTH OTHOCSITCS
KaKk psa  HEYETHBIX YHCENT, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHH OJIHHAKOBBIL.

HccnenoBanue 3aBUCUMOCTH CHUJTBI TPEHUSI CKOJIBKEHUS
OT CWIbl HOpManbHOTO JaBieHus. OmnpeneneHue
kod(dduimenta TpeHus CcKoImkeHUsA. OmnpeneneHue
KECTKOCTH TpyxKuHbl. Omnpenenenue padOTHl CHUIIBI
TpeHHs] TpU PABHOMEPHOM JBIDKEHHU Tela IO
FOpU30HTAIbHOIN moBepxHOCTH. Omnpenenenue padOTHI
CWJIBI  YOpPYrocTH  NpuU  THOabEME  rpy3a €
UCIOJIb30BAHUEM  HEMOABM)KHOTO UM IOJBHYKHOTO

OJIOKOB

8.28

dusnyeckue SBICHUS B IpUupoAc: MpUiInuBbl U OTIIMUBBLI,
JBMOXKCHHUC IIJIIAHET CoHeyHoH CUCTCMBbI, PCAKTHUBHOC

JABUXKXCHHC )KHBbIX OPIraHu3MOB

8.29

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, JaT4YuKH1

MMOJIOKCHHS, PACCTOAHHUA U YCKOPCHU A, PAKCTLL

MEXAHUYEC

KHE KOJIEFAHMA 1 BOJIHbI

9.1

KonebarenbsHoe JABHIKCHHC. OcHoBHBIE XapaKTCPpHUCTUKNU

KOJIeOaHMIA: nepuon, 4aCctoTa, aMIliuTyda

9.2

Marematuueckuit 5 NIPY>KUHHBIN MAasiTHUKH.




[IpeBpamenue 3Heprun Mpu KoJaeOATEIIEHOM JBUKCHUN

9.3

3aryxaromue KosiebaHus. BpIHyXIeHHBIE KOJIeOaHMS.

Pe3onanc

9.4

Mexanundeckue BOHBL. CBOMCTBA MEXAHUYECKUX BOJIH.
[IpomonbHbIe M monepedHble BOJHBL. J[JIMHA BOJIHBI U
CKOPOCTb €€ pacnpocTpaHeHuss. MeXaHn4eCKre BOJIHbBI B

TBEPAOM TeJIe, CEICMUYECKUE BOJIHBI

9.5

3ByK. ['poMKOCTB 1 BbIcOTa 3BYKa. OTpakeHUE 3BYyKa

9.6

WNudpa3Byk u yapTpa3Byk

9.7

[IpakTnueckue pabOTHI:

Ompenenenne 4YacTOThl W TepUoJa  KoJeOaHM
MaTEeMaTUYEeCKOro MasiTHHKA.

Omnpenenenne 4acTOThl W TEepHoja  KojeOaHUU
MPY>KWUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH  TIEpHOJa  KoJeOaHMIA
MOJBENICHHOTO K HHUTH Tpy3a OT JJIMHBI HHUTH.
HccnenoBanue 3aBUCUMOCTH  TIepHoOJia  KOJeOaHMIA
MPY)KWUHHOTO MasTHHKa OT Macchl rpy3a. l[IpoBepka
HE3aBUCHMOCTH nepuo/ia KoJIeOaHMi rpy3a,
MOJBEIICHHOTO K HUTH, OT MAacChl I'py3a U KECTKOCTH

npyxuHsl. I3Mepenue yckopeHusi cBOOOHOTO MaleHUS

9.8

duszndeckue ABJICHUS B IIprupoac: BOCIIPUATHE 3BYKOB
JKUBOTHBIMU, 3CMIICTPSCCHUC, celicMUYecKue BOJIHEI,

IMYHaMH, 3XO

9.9

Texuuueckue YCTpOfICTBaI 3X0JIOT, HCIOJIb30BAaHHUC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

aﬂeKTpOMaFHI/ITHOG I10JI€C. 3J'IeKTpOMal"HI/ITHbIe BOJIHBI.

104 CBoHCTBa JIEKTPOMArHUTHBIX BOJIH

10.2 [IIkana 3€KTPOMarHUTHBIX BOJIH

103 OneKkTpoMarHuTHas mnpupoja cera. CKOpPOCTh CBeTa.
. BouiiHOBBIE CBOICTBA CBETA

10.4 [IpakTuyeckue paboOTHI:

I/ISY‘-ICHI/IG CBOMCTB QJICKTPOMATrHUTHBIX BOJIH C




MOMOIIILI0 MOOMIIBHOTO TenedoHa

10.5

®uznyeckue SABIEHUS B IPUPOAE: OUOJIOTMUYECKOE
JeicTBue BUJIMMOTO, yABTPaHOIETOBOTO u

PCHTITCHOBCKOT'O I/I3J'Iy‘-IeHI/1ﬁ

10.6

Texanueckue YCTPOMCTBA: HCIIOJIb30BAHUE

SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOH CBSI3H

11

CBETOBbBIE ABJIEHUA

111

JlygeBas monens cBeta. MicTouHuku cBeta

11.2

[IpssMonMHENHOE PACcTIPOCTPAHEHHUE CBETA

11.3

OTtpaxenue cBeta. [lmockoe 3epkano. 3aKOH OTPAKEHUS

CB€Ta

11.4

[Ipenomiienne cBeTa. 3aKkOH NIPEJIOMIICHUS CBETAa.

[ToHOE BHYTpEHHEE OTPAKEHHE CBETA

115

JInnza. Xon tydeii B TMH3E

11.6

Onrtuueckas cucrema (oToamnmapara, MHUKPOCKOTIA H

TCJICCKOIIa

11.7

I'maz kak onTuyeckas cucrema. biauzopykocTe

JaJIbHO30PKOCTH

11.8

Paznoxenue 6emoro ceera B cnektp. OnbiTel HetoTOHA.

Crnoxenue CIICKTpaJIbHBIX IBETOB. I[I/ICHepCI/IH CBETa

11.9

[TpakTrueckue pabOTHI:

#H#Par###1ccienoBanue 3aBUCUMOCTH yria
OTPaXXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
##HPar#t#l1syuenre  XapakTepUCTUK  HM300paXKeHUs
npeaMeTa B IUIOCKOM 3epKalie.
#H#Par###ccienoBanue 3aBUCUMOCTH yria
IpEeNOMIICHUsI CBETOBOTO Jiydya OT yrjla MajeHus Ha
I'PaHUIIE «BO3/yX — CTEKIION.

#Hi#Par###lonyuenre  M300pakeHUH C  MOMOIIBIO
coOuparorieii JTUH3BL.

#H#Par###Onpenenenne  POKYCHOTO DPAcCTOSHUS U
ONTUYECKOH CHJIBI COOMparoIel TUH3BI.
HHHPar###ONBITEL 10 pa3lioKeHUI0 Oelloro cBeTa B

CIIEKTD.




#HA#HPar#H#0nbITBl 10 BOCHPUATUIO 1[BETA IMPEAMETOB

py UX HAOTIOIEHUH Yepe3 [IBETOBBIEC (DMIIBTPHI

du3nuyeckue SBICHHUS B npupoac: 3aTMCHUA COJIHI_Ia n

11.10 JlyHbl, 11B€Ta TeEJ, ONTUYECKHE SBJICHUS B aTtMocdepe
(uBeT HeOa, pedpakius, paayra, MUPax)
1111 Texanueckue YCTpOMCTBA: OYKH, [IEPUCKOII,
' doToanmapar, ONTUICCKHE CBETOBOIBI
KBAHTOBGIE SIBJIEHU A
191 Onbitel Pesepdopaa u mimanerapHass MOJENb aToMa.
' Monens aroma bopa
192 Hcnyckanne u mormnouieHue cBera aroMoM. KBaHTHI.
' JIunelyaTele CIIEKTPHI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- u raMMa-u3IydeHus
194 Ctpoenne aromHoro sapa. HyknonHas wmojaenb
' aTOMHOTO sifjpa. M3oTomnbl
195 PamnoaktuBHbie mpeBpanieHud. [lepuon mosypacnana
' ATOMHBIX s7ep
126 SlnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSI0BOTO U
' MacCcOBOT'O YHUCEl
12 12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Mctounuku sHepruu
' CoumnHia u 386311
129 Snepnas sHepretuka. JlelcTBUe — paJMOAKTHUBHBIX
' U3ITyYeHHUI Ha )KUBBIE OPTaHU3MBI
[TpakTryeckue pabOTHI:
Habmronenne CHOMIHBIX W JIMHEHYAThIX CIHEKTPOB
12.10 U3ITyYEHUSI.
HccnenoBaHue TPEKOB: M3MEPEHHUE DHEPIrUU YacCTHIIBI
10 TOPMO3HOMY ITyTH (110 (poTOorpadusim).
N3mepenue paanoakTuBHOro (GoHa
®usnyeckue SBICHUS B IPUPOAE: ECTECTBEHHBIN
12.11 pasvoOaKTUBHBIN ¢oH, KOCMHUYECKHE Jy4H,

paauOaKTUBHOC HU3JIYYCHUC MPUPOJHBIX MHUHCPAJIOB,




JICHCTBUE DPAJMOAKTUBHBIX W3JIy4CHUH Ha OpPraHu3M

YCI0BCKa

12.12

TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJVBHIyAJIbHBIA TO3UMETp, KaMepa Buiibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsiEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero od0pa3zopanusi Ha ocHoBe PI'OC

[lonumanue ponu  ¢GU3MKM B HAydyHOM  KapTUHE  MHUDA;
chopMUPOBAHHOCTh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJIM HKCIEPUMEHTa B
¢uzuke, o cucreMooOpasyromeid poiau (U3UKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bM3UYECKUX 3HAHUM M WX POJU B IIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpA, O BKIJIAJE€ POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
crioco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUS BEIIECTBA, O (HU3UYECKON CYIIHOCTH SIBICHUIH TPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OITBITOB, IEMOHCTPHPYIOUINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3yYCHHBIX (DH3UUECKUX SBICHUN
B OKpYXKAlOIleM MHUpPE, BBIJICIAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alaapara M CHUMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I " HUCIIOJIb30BAHUC HX JIA PCIICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IC SABJICHHUA H

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

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

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

Bnanenne ocHOBaMHM METOJOB HAy4yHOIO TIIO3HAHHUS C YUYETOM
coOnrofieHns MpaBuil 0€30TMacHOTO TpyaAa: HaOMroneHUuEe (PU3NYECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyTOBaHUS MO MHCTPYKIIUH, OMHUCHIBATH XOJ
OTIBITA U 3aMKCHIBATH €T0 PE3yNIbTaThl, (POPMYIUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3NUECKUX BEITHUUH:
YMEHHE IUIAHUPOBATh HW3MEPEHHs, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0 ~ YCTAaHOBKY [0 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJIWYMHBI M aHAIM3UPOBATH TOJTYUYEHHBIE PE3YIBTATHI C
Y4€TOM 3a/JaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
NPOBEICHUE  HECIOKHBIX  OKCIEPUMEHTAIbHBIX  HCCIICIOBAaHUM;
CaMOCTOSITEILHO  COOMpaTh  AKCIIEPHUMEHTAIBHYIO YCTaHOBKY U
MPOBOJUTH  MCCIEOBAaHWE  TIO0  WHCTPYKIUH,  IPEICTABIATH
MOJTydeHHBIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYMH B BHUJE TaOIUI U
rpadMKOB, YYUTHIBATH MIOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOSHUS
ra3oB, JKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTh UX AJs

00BbICHEHUS (PU3UIECKUX MTPOIIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3y4yEHHBbIE CBOMCTBA (PU3NYECKUX

HBHCHHﬁ, (bI/I?)I/I‘IeCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacuéTHele 3adaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJIB3YS 3aKOHBI W (OPMYJNBI, CBsI3bIBatONIHE  (pu3HUecKue
BCJIMYMHBI, B YACTHOCTH, 3alMChIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJOCTAIONIUE JaHHBIC, BBIOMPATh 3aKOHBI M (OPMYIIBI,
HEOOXO0IUMBIC ISl €€ PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
IPOBOJUTh PACYEThl W OICHUBATh PEATUCTUYHOCTH MOJIYYECHHOTO
3HaueHUsl (pU3MYecKOl BETUUYMHBI; YMEHUE OMpPENeNsiTh Pa3MEPHOCTh

(I)HSHHGCKOﬁ BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a4Un

YMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/IBI/I‘-ICCKI/IX SIBICHUH U HGOGXOI[I/IMLIG (1)I/I3I/ILI€CKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCIOoNb30BaTh 3HAHUS O (PU3HUYECKUX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH  NPH
oOpamernn ¢ OBITOBBIMH ~ HpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHHUe
HEOOXOIMMOCTH TPUMEHEHHSI JOCTIKCHHA (U3UKH W TEXHOJIOTHUH

AJI palifuOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOpMALIUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUIH; YMEHHUE OLIEHMBATh JOCTOBEPHOCTH
MOJy4eHHON wuH(OpMalMd Ha OCHOBE WMEIOIIMXCS 3HAHUU |
JOTIOTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUM Y4YEOHBIX 3aJaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHusl, CIPAaBOUYHbIE MaTEpUaibl, PECYpPChl CETU
WNurepuer; BnageHue 0a30BbIMM  HaBbIKAMHM  NpeoOpa3oBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

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




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe BuKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE mpsIMOIMHENHOE ABMKEHUE. 3aBUCUMOCTb KOOPAMHATHI Tela OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSIMOJIMHENHOTO JIBHKECHHUS:
13 xX(f)=x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJSi TMPOEKIHMH CKOPOCTH, MPOEKIUU
IepeMEeNIeHus, MyTH, KOOpPAMHATBI NIPU PABHOMEPHOM IPSMOJIMHEINHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHl TEla OT BPEMEHHM B CIyda€ PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
2
Syf) =g, =+ ay = %
@opmynbl U1l MPOEKUHUHU MEPEMELIEHUs, MPOEKUNUU CKOPOCTH U IPOEKIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJUHEHHOM JBUKEHUU:
1.4 5. () =vy, - t+a, - e .
2
U.‘f(’f) =Upy T4, Z,
a (1) =const,
U:I: - U-_I: =2a,s,
I'padukn 3aBUCHMOCTH OT BpPEMEHHU Il TNPOEKIUH YCKOPEHUs, MPOECKIHH
CKOPOCTH, IIPOEKIUU IEPEMEILIEHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHETHOM JIBUKEHUU
CBobGoaHoe maaenue. Popmyibl, ONUCHIBAIOIIME CBOOOJHOE MaJieHHE Tela I
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,




MIPOEKIIMM CKOPOCTU M KOOPAMHATHI MpU CBOOOJHOM TaJE€HUU Tejla IIOo

BEPTUKAIIN

CKopocTh PaBHOMEpPHOTO [IBW)KEHHUS Tela M0 OKpyKHocTu. Hampasienue
CKOpOCTH.
@opmMyna A BBIYMCICHUS CKOPOCTH 4Ye€pe3 paguyc OKPYKHOCTH W IEpUOJ
oOpareHus:
_2ImR
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[eHTPOCTPEMHUTEILHOTO

1.6 yckopenusi. @opmyrna i BEIYUCIEHUS YCKOPEHUS:
2
o
TR
®dopmyra, CBI3BIBAOIIAS TIEPUOJ] M YaCTOTY OOpaIeHus:
V= 1
T
Macca. ITnotHocTh BemecTBa. @opmyia sl BBIYUCIECHUS TIIIOTHOCTH
o= m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClIoKeHrue Cril
1.9 SIBnenune nunepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 Fy y=-Fi
1.12 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BBIYUCIECHUS MOJTYJIS CUIIbI




TPCHUSA CKOJILXKCHUSA:

FTP=FL'N

1.13

Hedopmanust Tema. Ymopyrue u Heynpyrue aeopmanuu. 3akoH yIpyrou
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My -4
F=G.—-1_2
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®opmyna JUTsl BBIYUCIEHUS CUJIbI TSDKECTH BOIM3H oBepxHOoCcTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HesecomocTts u eperpy3ku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=md

Nmnynec cuctemsl Ten. U3Menenue umnynbsca. MMmynbe cumbl

1.16

3akoH COXpPaHCHUA UMITYJIbCA IJI1 SaMKHYTOﬁ CUCTCMBI TCJI:
D=0, +m, U, =const

PeaxtuBHOE JABMKCHHUC

1.17

Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS PaOOThI CUIIBL:

A=Fsoosax

MexaHuueckasi MOIITHOCTb:

n=4
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHIECKOMN OHEPruun:




Teopema 0 kuHeTHUECKOU dHEeprun. PopmyIia JUisl BBIYMCICHHS IOTEHIUAIBbHON

OHCPIUH TCJIa, IOAHATOIO

Hax 3eMuIéii:

E, = mgh

Mexanundeckasi SHEPTHUs:

E=E.+E ?
1.19 .
3aK0oH COXpaHEeHHS MeXaHu4eckoi sHepruu. dopmyna 1 3aK0Ha COXpaHEHUS
MEXaHUYECKOH HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpareHne MEXaHMYECKOM YHEPTUU MPU HATTUIUH CHIIBI TPESHMUSL.
[IpocTeie MeXaHU3MBIL. «30J0TOE TIPABUIIOY» MEXAHHKH.
Peruar. Moment cwisl; M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M, +..=0
1.20 =
[ToasmwxHbIN 1 HeMOABWKHBIN O050ku. KITJI mpocThIXx MeXaHU3MOB,
n= Anonesaas
"iSﬂIIIE‘IE:EHaH
JlaBnenue TBEPOTO TEA.
dopmyra 1 BBIYUCIICHHS JTaBJICHHS TBEPIOTO Tea:
p= F
g
191 JlaBnenue raza. AtMocdepHoe JaBiacHUE.
lM'unpocraTtuyeckoe gaBiieHWE BHYTPH >KUIKOCTH.
dopmyna JUIsl BBIYUCICHUS JaBICHUS BHYTPH KHIKOCTH:
P=pgh+p,
1.22 3axoH [lackans. ['mppaBnuyeckuii npecc
3akoH Apxumena. @opMmyna a1 ONPEACICHHS BbITAJIKUBAIOUIEH CHUJIBI,
1.23 JNENCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

F_-"-_px. =ng




Ycnopue nmaBanus Tena. [InaBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexanuueckue KoyieOaHUs. AMIUIMTYIa, TEPHOJ W YacToTa KoJeOaHHH.

®opmyra, CBA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHU:

1.25

MaremMaTtnueckuii M NPYKMHHBIM MasTHUKU. [IpeBpamienue sHepruu npu

KOJIE0ATEIIFHOM IBIDKCHUHN

1.26

3aryxaromue kojebanusi. BernykaeHubie konebanus. Pezonanc

1.27

MexaHU4eCKHuEe BOJIHEL HpO}lOJ'II)HI)IG N TOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PAaCHpOCTPAaHCHHUS BOJIHBIL:

L=uv-T

1.28

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

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ilpakmuueckue pabomol

HN3mepenne cpenHeil MIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBI, HKECTKOCTH
MPY>KUHBI; KOA(hdUIIMEHTa TPEHUSI CKOJIBKECHUS; PAOOThI CHUJIBI TPEHHS, CHIIbI
YOPYTOCTH; CPEIHEH CKOPOCTH IBWIKEHHUs OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
YCKOpEeHHsI OpycKa TpH JBM)KCHHHM 110 HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H
nepuoga KoJeOaHW MaTeMaTHYECKOTO MasSTHUKA, YacTOTHl M Iepuoja
KOJIeOaHWI TIPYKUHHOTO MasTHUKA, MOMEHTa CWJIbI, JCHCTBYIOIIETO Ha phIyar;
paboThl CHJIBI YIPYTOCTH MPU TOABEME TI'py3a C IOMOIIBIO HEMOIBUKHOTO
0JI0Ka; pabOThI CUJIBI YIPYTOCTH MPH MOIBEME TPy3a C MOMOIIBIO TOABHKHOTO
Omoka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpY:KEHHOMN
YacTH TeJIa ¥ OT IUIOTHOCTH KUIKOCTH; HE3aBHCHUMOCTH BBLITAJIKUBAIOIIEH CHIIBI
OT MacChl TeJia; CUJIbl TPEHUS CKOJIBKCHHUS OT CHJIBI HOPMAJILHOTO JAABJICHHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3SHHUKAIOIICH B MPYKUHE, OT CTEHCHH
nedopMauu MpyxKUHBI, yCKOpEeHUs: OpycKa OT yIiia HakjOHa HampaBJsIoNIeH;
nepuoja (4acToThl) KOJeOaHUN HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEepHOJa
KoJe0aHU MPYKHUHHOTO MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuoJia KoJIeOaHH HUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUara

1.30

Dusuveckue sA6NeHUA 8 npupode: MNpUMEpPLl JIBUKCHUA C PaA3JIUYHBIMU

CKOPOCTSAMH B ’KMBOU M HEXKHUBOU npupone, JIENICTBUE CHUJIBI TPCHUA B IPUPOAC U




TE€XHUKE, TPWIMBBl W OTIUBBL, JBIKEHHE IUIaHET COJHEYHON CHCTEMBI,
PEaKTUBHOE JIBU)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOCc(EepHOTO JaBJICHUSA HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CeliCMHUYECKIE BOJIHbI, IyHaMH, 3X0O

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, HATYHUKU IIOJIOKCHHA, PACCTOAHUA U
YCKOpPCHUA, IAUHAMOMCTpP, I[NOAIIHWIIHWKH, PAaKETbl, pbIYyar, HO[[BI/I)KHBIﬁ u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAKJIOHHAsA IIJIOCKOCTb, IMPOCTHBIC MCXAHU3MbI B 6I)ITy,

L3l COOOIIAOIINECsT COCYABI, YCTPOWCTBO BOJOIPOBOJA, THUAPABIMYCCKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIITHEBOW HACOC, apeoMETp, 3XOJIOT,
WCII0JIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOXKEHUS  MOJICKYJISPHO-KHHETHICCKOW  TEOPUU  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JlBmkenne dactuil BemiecTBa. CBsI3b  CKOPOCTH  JBW)KCHHSI YacTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1uddysus

2.3 CmaunBaHue U KalTWUISIPHBIC SBJICHUS

2.4 TennoBoe pacMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sueprus. PaGota u Temsomnepenaya Kak cHocoObl H3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYECHUE
Harpesanue wu oxmaxnenue ten. KomauwdectBO  TemioTel.  YjaenbHas
TETIOEMKOCTb:

2.8
O=cml(t,—1)
3aKOH COXpaHEeHHsI PHEPTMHM B TEIIOBBIX Mpolleccax. YpaBHEHHE TEIUIOBOTO
OanaHca:

2.9
Q+0, +..=0
Ucnapenne u koHaeHcanus. V3MeHeHHE BHYTpEHHEH SHEPrUu B TMIpoIecce

2.10 UCTIapeHus U KoHJAeHcanuu. KumeHue KHUIKOCTH. VYJIenbHas TeIoTa

napoo6pazoBanus: L = Q/m
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BitaxxHOCTB BO311yXa

2.12

[InaBnenne wu kpucrasmsauus. I3MeHeHHEe BHYTPEHHEH DJHEPruM IIpH

IJIaBJICHUU U KpUCTAJUIM3allH. yI[e.HI)HaFI TCIIJIOTA IIJIaBJICHUA

,_9

==
m

2.13

BryTpeHHss dHEprus cropaHus TOIUIMBA. Y I€IbHAs TEIJIOTa CTOPAHMS TOILJIMBA:

q=Q/m

2.14

[punnune! padots! Termnosbix aurateneil. KI1/1 reroBoro apurarens

2.15

Ipaxmuueckue pabomoi

N3mepenune ynenbHON TEIUIOEMKOCTH METaJUIMYECKOro IWIMHJPA; KOJIUYECTBa
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOW TeMIepaTrypbl (DUKCUPOBAHHOM
Macchl, B KOTOPYIO ONYIIEH HArpeTblidi UWIUHJIP; KOJIWYECTBA TEIUIOTHI,
OTAAHHOI'O HArpeThiM LWJIWHIPOM, TOCIE ONYCKaHHsS €ro B BOJYy KOMHAaTHOU
TEMIIEPAaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTU BO3[yXa; YJEIbHOU TEIUIOTHI
miaaBjaeHus JpAa. McecnegoBaHue HM3MEHEHHsI TEMIIEpaTypbl  BOJBI  IIPH
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHa NpU CMEIIMBAHUU XOJOJIHOU U

ropsiueii BOJIbI; TpoIiecca HCrapeHHsI

2.16

Dusuveckue sA61eHUA 8 npupode.' IMOBEPXHOCTHOC HATSXKCHHUEC W KallWIAPHBIC
SABJICHHA B IIPUPOAC, KPHUCTAJIJIBI B IIPUPOIAEC, HU3IIYUCHHC COJ'IHI_[a, 3aMCP3aHUC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa30BaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoﬁcmea.‘ KanmuJijIsipbl, IPpUMEPBLI UCIIOJIB30BaHUA KpHUCTAJIJIOB,
JKUJIKOCTHBIN TECPMOMETpP, AATYHUK TCMIICPATYPbI, TCPMOC, CUCTEMaA OTOIUICHUA
JAOMOB, I'HI'POMECTPLI, IICUXPOMCTp, IIapoBasi Typ6I/IHa, ABUTI'aTCJ]Ib BHYTPCHHCTO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/I3€lI_[I/I$[ TCII. I[Ba BUJIAd SJICKTPUYCCKUX 3apsa/10B

3.2

BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynmona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsiaa

3.4

QHCKTpI/I‘{eCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/IH

CYIICPIIO3UIUH DJICKTPUICCKUX moJjiei (Ha Ka4CCTBCHHOM ypOBHe)




Hocurenu »snextpuyeckux 3apsiioB. [leficTBHE AJIEKTpUUECKOTO TIOJS Ha

3.5
3JeKTpUUEcKue 3apsbl. [IpOBOTHUKY U TUAIEKTPUKU
[TocrosinubIM 3nekTpudecKkuid ToK. JlecTBus anmekrpuyeckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 l=qg/t,U=A/
DIEKTPUYECKOE COMPOTUBIICHUE. Y ICIBHOE JIEKTPHUECKOE COITPOTHUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka sekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COCTMHEHHUE MPOBOJHUKOB:
e TT—TT T. p_
J.T :l.r-}-. 'Er' _LI]. _'Er'-'_}-. R _R]. _R-_}
3.9 [TapannensHOE COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=I+1;R=—.
-7 B 2
CmenaHHble COeTMHEHUS TPOBOJHUKOB
PaboTa u momHOCTS 3nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE TOJI€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOM MHAYKLIHUH
31 MarauTHoe 1OJIe TOCTOSHHOTO MarHura. BzammoneicTBHE NOCTOSHHBIX
MAarHuTOB
3.14 JlelficTBME MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM
3.15 Omnbitel @apazes. SBneHne anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenua
Ipaxmuuecxue pabomol
3.16 N3mepenue  ANEKTPUYECKOTO  CONPOTUBIECHUS  PE3UCTOPA;  MOUIHOCTH

QJICKTPUYCCKOT'O TOKA; pa6OTBI QJICKTPUYICCKOT'O TOKA.




UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE
(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS] Ha KOHI[AX MTPOBOJJIHUKA; 3aBUCUMOCTH
CONIPOTHUBIICHUS OT JJIMHBI TPOBOJHUKA, IJIOIIAIU €r0 MONEPEUHOro CEYEHUs U
yIE€ABHOTO COIPOTUBIICHHUS.

[IpoBepka mpaBuia UIsi 3JIEKTPUUYECKOTO HAMPSKEHUS TPU MOCIIEI0BATEILHOM
COCIMHEHUHU TPOBOJHUKOB; TMPAaBWIA JIg CHIbl 3JEKTPUYECKOTO TOKA MpHU

napauleIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue A61eHUA 6 Npupoode: SIEKTPUUYECKUE SBJIEHHS B arMocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE TOJIe 3eMJId, Apeid MOJIIOCOB,
POJIb MAaTHUTHOTO TIOJIST /715 5KU3HU Ha 3eMile, TTOJISIPHOE CUSIHUE
Texunuueckue ycmpouicmea: OSIEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTarT,
CUCTYMK  DJIGKTPUYECKOW  DHEPruH,  DJIEKTPOOCBETHUTEIBHBIC  MPHOOPEI,

3.18 HarpeBaTesIbHbIE AIEKTPONIPUOOPHI (ipumepsr), ANEKTPUYECKHUE
MPEAOXPAHUTENH, DJIEKTPOMArHUT, JJEKTPOJBUTATENh IOCTOSHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlyueBast monens cBerta. [IpsMonnHEITHOE pacripocTpaHEeHHEe CBETa

3.21 3akoH oTpaxkeHus cera. [1nockoe 3epkaino

3.22 [Ipenomienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 JHucnepcus cBera

3.2 JIunza. Xox nydeid B nuH3e. POKYCHOE paccTOsSIHUE JIMH3BI. OnTHYecKas cuia

' mun3el: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTudeckue npudopsl
Ipaxmuuecxue pabomoi
###Par###l13mMepenrie  ONTHYECKONM CUJbI coOuparomeld JTUH3bI; (OKYCHOTO
paccTosiHus coOuparolei JTUH3bI (TI0 CBOMCTBY paBEHCTBA pa3MepoB MpeIMeTa U
U300pakeHHsl, KOTJa MPEeAMET PACIOJIOKEH B JBOMHOM (OKyce), MoKa3aTels

3.26 MIPEJIOMJICHHUS CTEKIIA.
###Par###lccnenoBanue CBONWCTBA M300paXKeHUs, MOJYYEHHOTO C IOMOIIbBIO
coOuparomield JTHH3BI, W3MEHEHHUs (POKYCHOTO PACCTOSIHHMSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJia MPEJIOMIICHUS CBETOBOTO Jy4a OT yria MaJeHHs Ha
TPaHULIE «BO3JyX — CTEKIIO»

397 Quzuueckue seneHus 6 npupode: 3arMmenus Connna u JlyHbl, 1BeTa Te,

ONTHYECKHUE sIBJIEHUS B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)




Texnuueckue ycmpoticmea: OYKH, TEpUCKOI, (oToanmapaT, ONTHYECKUE

3.28
CBETOBO/IBI
4 KBAHTOBEBIE SBJIEHUA
41 PagnoaktuBHOCTE. Anb(da-, Oera-, raMma-u3nydeHus. Peakuuu anbga-u Oera-
' pacniaga
4.2 OmnsiTel Peszepdopna mo paccesnuto anbha-vactui. [InanerapHas Moiens aToma
4.3 CocraB atomHOrO sigpa. M30TomsI
4.4 [Iepnon nomypacnaza aTOMHBIX SAEp
4.5 SnepHble peakyy. 3aKOHbI COXpaHEHUS 3apsSA0BOI0 U MAaCCOBOTO YHCEN
Qusuueckue A6NeHUs 8 Npupode: €CTECTBEHHBIH pPaJNOAKTUBHBIN (OH,
4.6 KOCMHYECKHE JIy4H, pPaTUOaKTUBHOE W3JIy4YE€HUE TPHUPOJHBIX MHHEPAJIOB,
JIeViCTBUE PaJIMOAKTHBHBIX U3TYUYCHUIH Ha OPTaHU3M YeIOBeKa
47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, WHANBHIYyAIbHBINA TO3UMETpP, Kamepa

BI/I.]'II)COHa, AACpHasd SOHEPreTuka




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

» Gusuka: 7-i kinacc: 6a30BbIM YPOBEHb: yUeOHUK; 3-€ U3/laHue, nepepadoTaHHOE
[epsimkun .M., UBanoB A.M. AkimonepHoe oouiectBo «M31aTenscTBo
«IIpocsewenue»

» Gdusuka: §8-if kinacc: 0a30BbIA YpOBEHDb: YUEOHUK; 3-€ U3AaHue, nepepadoTaHHOe
[epsimkun .M., UBanoB A.U. AkuronepHoe o6miectBo «M3aaTeabcTBo
«IIpocBemienue»

» dusuka: 9-i knacc: 0a30BbINA YpOBEHDb: YUEOHUK; 3-€ U3AaHKe, epepadoTaHHOe
[leppimikun .M., I'yrauk E.M., UBanoB A.U. u ap. AkunoHepHoe 00111ecTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6nmoreka IJOK

Videouroki.ru
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