MVYHULIUITAJIBHOE BIO/DKETHOE OBIIIEOBPA3OBATEJIBHOE YVUYPEXJIEHUE
[TOJIMTOTAEJIbCKAA CPEIHAA OBIIEOBPA3OBATEJIBHA S HHIKOJIA
(MBOY TTOJIMTOTHEJIbCKAS COILLI)

AHHOTanus K paboueii mporpamme
yueOHoro npeamera «Duznkay
TUTSE OOYJArOIIUXCS C 3a/IePIKKOM ricuxmueckoro pa3sutus (311P)

PaGouass mporpamma ydeOHOro mnpeamera «@u3uka» AIA  OOYYAOMIMXCS C  3aJePIKKOMN
nicuxudeckoro pazputus (3[1P) o0s3aTenpHOM npeameTHO# o0macTu «EcTeCTBEeHHO-HAYYHBIE TIPEIMEThI
paspabortana B coorBercTBuH ¢ IMyHKTOM 32.1 ®T'OC 000, ®AOIT OO0 ans obyuarontuxcs ¢ OB3,
®PII yuebnoro npeamera «dusuka» u peanmsyercs 3 roaa ¢ 7 mo 9 xiacc.

Pabouas mporpamma pa3paboTaHa yYHUTEIEM B COOTBETCTBHH C IIOJIOKEHHEM O pabodmx
IporpaMMax M ONpEJeNseT OpraHu3ali O00pa30BaTEIbHONM IESATENIbHOCTH Y4YWUTEJIeM B MLIKOJIE IO
OTIpeICIICHHOMY Y4eOHOMY IIPEMETY.

Pabouas mporpamma ydebHoro mpeameta sisieTcss yactbio AOOIT OOO s oOydarommxcs ¢
3I1P, onpenenstoiieii:

- coJlep)KaHue;

- IJITAHUPYEMBbIE Pe3yJbTaThl (JIMYHOCTHBIE, METAIIPEIMETHBIC U TPEIMETHBIE);

- TEMaTHYECKOE IUIAHUPOBAHUE C YKa3aHHWEM KOJIMUECTBA aKaJeMUYECKHX YacoB, OTBOJIMMBIX Ha
OCBOCHHME KAXKJOW TEMbl M BO3MOXHOCTH HCIIOJIb30BAaHUS MO ITOH TeME HIEKTPOHHBIX (IU(POBHIX)
o0pa3oBaTeIbHBIX PECYPCOB.

PaGouass mporpamma yueOGHOro mpenMera ¢GopMupyercss ¢ ydeToM pabodeld MporpaMMbl
BOCITUTAHUS.

PaGouass mporpamma oOCyXJAe€Ha W TPUHATA PEUICHHEM METOJAUYECKOTO OOBEIUHEHUS W
COTJIacOBaHa 3aMECTHUTENIEeM AMPEKTopa Mo ydeOHo-BocmuTaTenbHOM padore MBOVY IlonuTtoTnensckoi
coll.



MYHULIMITAJIBHOE BIOJDKETHOE OBIIEOBPA3SOBATEJIBHOE VUPEX/IEHUE
TOJIMTOT/IEJICKASI CPEJIHSIA OBILIEOBPA3ZOBATEJIBHAS LIKOJIA

PABOYAS TPOI'PAMMA

y4eO0HOro npeamMera
«DHU3UK»
JIJIsi OCHOBHOTO 00111ero o0pa3oBaHus
nasi odoyuarommuxcs ¢ 3I1P
Cpoxk ocBoeHusi nporpammai: 3 roaa (7-9 xiaaccel)

COI'JTACOBAHA

HIKO/ILHBIM METOIHYCCKHM
o0beIHHESHHEM YUHTEICH
MaTeMaTHKH, PH3HKH, HHPOPMaTHKH
(mporokon or 28.08.2023 r. Ne7)

Cocrapurenn: 'apaosa O. B.,
Kouybeit A. B.,

yauTens GH3HKH

COI'JIACOBAHA

3aMecTHTENb AHPEKTOPA 110
yueOHO-BOCHHTaTENLHOH paboTte

%‘ £~ C. A. TTonosa

28.08.2023 r.



MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma no u3uke 11si 00yUaIOIMUXCS C 3aCPKKON TICUXUIecKoro pa3Butus (manee — 3I1P)
Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHs COCTaBJI€HA Ha OCHOBE IOJIOKEHUH W TpeOOBaHUU K
pe3ynbTataM OCBOCHHS aJalTHPOBAHHONW OCHOBHOW OOpa30BaTeIbHOW MPOTpaMMBbl, MPEACTABIECHHBIX B
OI'OC 00O, a Takke c¢ yuérom (enepanbHOl paboueit mporpammbl BocnuTaHuss u KoHuenuuun
npenojaBaHus yueOHoro npeamera « Ou3ukay.

Conepxanue mporpamMmbl M0 (U3UKE HAMpaBIeHO HAa (POPMUPOBAHHE ECTECTBEHHOHAYYHOM
IrPaMOTHOCTH OOYy4YaloIIUXCsl M OpraHu3alMi0 H3ydeHus (U3MKKM Ha JesSTeNIbHOCTHOM oOcHOBe. B
nporpaMMme 1o (pu3MKe YYUTHIBAIOTCS BO3MOXXHOCTH Y4YeOHOro MpeaMeTa B peain3alud TpeOOoBaHU
OI'OC OO0 K MmIaHUPYEMBIM JUYHOCTHBIM M METallpeAMETHBIM pPe3yJIibTaTaM OOYYEHHs, a TakKKe
MEXIIPEIMETHBIE CBS3M E€CTECTBEHHOHAYYHBIX YUYEOHBIX INPEJIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHusl.

@usnka SBISAETCS CUCTEMOOOPA3yIOIUM JJIi eCTECTBEHHOHAYUYHBIX Y4YEeOHBIX MPEIMETOB,
MOCKOJIbKY (hM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBICHUMN, U3y4aeMbIX XUMHEH, OHOTI0THEH,
acTpoHOMHEH u (Qu3nMUecKol reorpadueil, BHOCUT BKJIAJ B €CTECTBCHHOHAYYHYIO KapTHHY MUPA,
MpeocTaBisgeT Hanboliee siCHble 00paslibl MPUMEHEHHs] HAyYHOTO METOoj]ia MO3HAHUA, TO €CTh Crocoba
MOJTyYeHHS JOCTOBEPHBIX 3HAHHI O MUDE.

[IporpamMma oTpaxkaer coxaepkaHue oOydeHus mpeaMery «Du3uMKa» C y4eTOM OCOOBIX
oOpa3oBaTenbHbIX TOTpeOHOCTEH oOywarommxcs ¢ 3[IP. OBnaneHue MaHHBIM y4eOHBIM MPEIMETOM
MIPEJICTABIISIET ONpPENEICHHYI0 TPYAHOCTh s oOyuwaroumuxcsa ¢ 3[IP. Dto cBsizaHo ¢ OCOOEHHOCTIMHU
MBICTUTEIBHON JESTEIbHOCTH, TEPUOJMUECKUMH KOJICOAHUSAMH BHHUMAHHS, MajbiM OOBEMOM MaMsTH,
HEJ0CTaTOYHOCThIO OOIIero 3amaca 3HAHUW, MOHUKEHHBIM I103HABATEIbHBIM HHTEPECOM U HHU3KUM
YPOBHEM PEUYEBOT0 Pa3BUTHSIL.

Jlis mpeonosieHUs TPYyAHOCTeM B u3ydeHHMH YyueOHoro mnpeamera «®Dusukay HeoOXoauma
ajanTanusg o0beMa M XapakTepa y4eOHOro MaTepuaia K I03HAaBaTEIbHBIM BO3MOXKHOCTSAM JIAaHHOMN
KaTeropud OOydYaromMXCs, y4eT HX OCOOEHHOCTEH pa3BUTHA: HCIOJIb30BAHUE aAJITOPUTMOB,
BHYTPHIIPEIMETHBIX U MEXKIPEAMETHBIX CBA3€H, TOCTETIIEHHOE YCIOKHEHNE U3Yy4aeMOro MaTepHraia.

JlanHasi mporpaMMa KOHKPETHU3HPYET COJEp)KaHUE IMPEAMETHBIX TEeM B COOTBETCTBUU C
TpeOOBaHUSAMU 00pa30BaTENbHOIO CTAHJIAPTA, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh H3YUYEHMS
pasnenoB (pU3MKKM C Y4ETOM MEXKMPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKHA Y4eOHOTO
IpolLecca, BO3pacTHbIX M ICUXOJIOTHYEeCKUX ocoOeHHocTel oOydatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHUs, OMNpEAENseT MUHUMAIbHBIH HAOOp OMBITOB, JIEMOHCTpAIUii, MPOBOJAUMBIX
yUUTENEM B KJIacce, 1a00paTOpHBIX pabOT, BBIMOIHAEMBIX 00YYarOIIUMHUCS.

MeTtoauueckoii ocCHOBOW n3yueHUs Kypca «Pu3nka» Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
ABIISICTCS  CUCTEMHO-JIESTENIbHOCTHBI  TOAXO0J, OOECIEeUYMBAIOIUN  JOCTHKEHHE  JMYHOCTHBIX,
MeTanpeIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTaTOB IMOCPEACTBOM OPTaHHM3AINU aKTHBHOMN
MO3HABATEIBHON JEeSATETLHOCTH OOYyYalOIIMXCs, YTO OYEeHb BaXHO INpu oOyueHuu nerei ¢ 3IIP, mms
KOTOPBIX XapaKTepHO CHIDKEHHE TT03HABATEIIbHOW aKTHBHOCTH.

OpnHa U3 TIaBHBIX 3a/1a4 (pu3nyeckoro oOpa3oBaHus B CTPYKType 0011ero oopa3oBaHus COCTOUT B
(hopMHUPOBaHUM €CTECTBEHHOHAYUHOI IpaMOTHOCTH U MHTEpeca K HayKe y 00y4arouxcs.

Wzyuenne ¢u3ukun Ha  0a30BOM  YpOBHE MpEAINONaraeT  OBJIAJICHHE  CIEIYIOIUMHI
KOMIIETEHTHOCTSIMH, XapaKTePH3YIOIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® Hay4HO OOBSICHSTD SIBJICHUS;

® OIIGHHWBATh U TOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCIIEJIOBAHNUS;

® UHTEpPIPETUPOBATH JAaHHBIE W HCIIOJNB30BaTh HAy4yHbIE JOKa3aTelbCTBA JUISl MOTyUYEHUS
BBIBOJIOB.

[enu nzydyenus (HU3NKU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus omnpeseneHsl B Konnenmmu
npenoaaBaHusi yuyeOHoro mnpenMera «@dusukay B 00pa3oBaTENbHBIX oOpraHuzanusx Poccuiickoii
@Denepalliy, pearn3yonMX OCHOBHBIE 00IIe00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKAEHHON pelIeHHEM
Konnernun MunuctepctBa npocsenienusi Poccuiickoit deneparuu (mpotokon ot 3 aexadpst 2019 r. Ne
[TK4BH).

OcHOBHOM 11eNbl0 00yUEHUs JETEH C 3aJEpPKKOM MCUXUYECKOrO pa3BUTHS HA JTaHHOM IpEIMETe
SIBJIICTCS: TOBBILICHUE COIMAIBHON aJanTaluu JeTed dYepe3 NpUMEHeHHWEe (U3NYECKUX 3HAHWH Ha
MIPAKTHKE.



Hns oOyuatomuxcs ¢ 3IIP, Ttak e, kKak ¥ JUIsi HOPMaTHUBHO DPa3BUBAIOIIUXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO OOpa30BaTeNbHYIO MPOrpaMMy, JOMHMHHUPYIOLIEE 3HAu€HHE NPUOOPETaroT
TaKHe yeau, Kakx:

® OCBOCHHE 3HAHWH O METOJaX HAYYHOTO TO3HAHUs MPUPOABI U (HOPMUPOBAHHE HAITONH OCHOBE
NIPECTaBICHUN O (U3NYECKOI KapTHHE MUPA;

® OBJIQJICHUE YMEHUSMHU MIPOBOIUTH HAOIIONEHUS MPUPOAHBIX SBICHHUH, ONMCHIBATh U 0000IIATh
pe3ybTaThl HAOIIOAECHUH, UCTIOIb30BaTh IPOCThIE U3MEPUTEIbHBIE TPUOOPHI IS N3ydEHUs (pU3nUecKuX
SBJICHHIA; MPEJCTABIATh PE3yJIbTaThl HAOIIOACHUN WM U3MEPEHHUil C MOMOUIbI0 Taluul, TpaguKoB U
BBIABIIAITh HA 53TOM OCHOBE HMIMPUYECKUE 3aBHUCHUMOCTH; IMPUMEHSATh IOJIYy4YEHHbIE 3HAHMA IS
OOBSICHEHUSI Pa3HOOOPA3HBIX NMPHUPOIHBIX SIBICHUH M MPOIECCOB, NMPUHLMIOB ICHCTBUS Ba)KHEHUIIMX
TEXHUYECKHUX YCTPOUCTB, JUIsl peleHusl (PU3nYecKuxX 3a1ay;

® pa3BUTHE IO3HABATENIBHBIX HHTEPECOB, HMHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH,
CaMOCTOSITENIbHOCTH B IPUOOPETEHUH HOBBIX 3HAHHM, Mpu

pemieHMM  (U3MYECKUX 3a/a4 U BBIIOJHEHUU OSKCIEPUMEHTAJIbHBIX HCCIIEOBAaHUN C
HCII0JIb30BaHUEM UH(POPMAIIMOHHBIX TEXHOJIOTUH;

® BOCHNUTaHHE YOEXJIEHHOCTH B BO3MOXHOCTH IO3HAHMsI 3aKOHOB IPUPOABI, B HEOOXOAUMOCTH
pa3yMHOr0 MCHOJb30BAaHUS JOCTHKEHUM HAyKM M TEXHOJOTMH [UIsl JajbHEHIIEro pa3BUTHS
YeJI0OBEYECKOro OOIIeCTBa, YBaXKEHUs K TBOpLAM HAyKM M TEXHUKH; OTHOIIEHUS K (U3MKE Kak K
3JIEMEHTY O0ILIEYEI0BEUECKON KYIIbTYPBI;

® JCIOJIb30BAHHME TIOJYYEHHBIX 3HAaHUM W yMEHUH JUIsl pelleHus MPaKTUYECKUX 3aaay
MIOBCETHEBHOM ’KM3HHU, o0ecrieuyeHns 0€30MacHOCTH CBOEH KU3HU, PALIMOHATIBHOTO MPUPOI0IOIb30BAHUS
1 OXpaHbl OKPYIKAIOIIEN CPEebI.

JloCTHXKEHHE TUX Liesiel 00ecrieqrBaeTCs peIlieHUEeM CIEAYIOUINX 3a0ay.

® 3HakoMcTBO oOyvaromuxcs ¢ 3[1P ¢ MeTomamu nccnenoBanust 00bEKTOB HABICHUH IPUPOIBI;

" mpuoOpeTeHHe 3HAaHUH O MEXaHWYECKUX, TEIUIOBBIX, DJIEKTPOMATHUTHBIX W KBAaHTOBBIX
SABJICHUSIX, PU3MUECKUX BEIMYMHAX, XapaKTEPU3YIOIIUX 3TH SIBICHUS;

® (opmMupoBaHHE YMEHHUN HAOMIOAATH MIPUPOTHBIC SBJICHUS U BBITIOIHATD OMBITHI, JA00paTOPHBIE
paboThl U 3KCNEPUMEHTANIbHbIE MCCIEIOBAHUS C UCHOJIb30BAHUEM HM3MEPHUTEIbHBIX MPUOOPOB, HIMPOKO
MPUMEHSEMBIX B IPAKTUYECKOH JKU3HHU;

® OBJa/IeHUE TAaKUMU MOHATHUSAMHU, KaK IPUPOIAHOE SBJICHUE, SMIUPUUYECKN YCTAaHOBJICHHBIN (aKT,
npobiema, TUIIOTe3a, TEOPETUUECKUH BBIBOJI, PE3YJIbTaTIKCIIEPUMEHTAIbHON MPOBEPKU;

® [OHMMaHHWE OTJIMYMN HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW HMH(MOpPMAINH, HEHHOCTH HAYKH
U1l yIOBJIETBOPEHHUS OBITOBBIX, IPOU3BOACTBEHHBIX UKYJIBTYpPHBIX TOTPEOHOCTEH UenoBeka.

OcobennocTu 0TOOpa M aganTanuu y4eOHOro MaTepuaJa 1no GpusnKe
OcHoBoii 00yuenus oOyuatomuxcs ¢ 3[1P Ha npeaMeTax ecTeCTBEHHOHAYYHOTOLIMKIIA SIBJIETCS] pa3BUTHE
y HHUX OCHOBHBIX MBICIIMTENBHBIX OIEpaluil (aHanmu3, CUHTE3, CpaBHEHHE, 00OOIIEHHE) Ha OCHOBE
BBINIOJIHEHHSI Pa3BUBAIOIIUX YIPaKHEHUH, (OPMHUpPOBaHHE NPUEMOB YMCTBEHHOH pabOThL: aHaIu3
HUCXOJHBIX JIaHHBIX, IUIAHMPOBaHWE MaTepHalla, OCYIIECTBJIEHUE IIO3TAlHOTO W  HUTOTOBOTO
CaMOKOHTPOJISI, @ TaKXKe OCYLIECTBISIETCS] JTUKBUAALUS MPOOETOB B 3HAHMSX, 3aKpEIUIEHHE U3YyYEeHHOTO
MaTtepuaia, oTpaboTKa aJrOpUTMOB, IOBTOPEHHE NPOiIeHHOT0. bonbilioe 3HaueHne npuaaeTcs yMEHUIO
pacckas3aTh O BBIIIOJHEHHOH paboTe ¢ MpaBUWIIbHBIM YIOTPEOJIEHHEM COOTBETCTBYIOIIEH TEPMUHOIOTHU U
cOONIOICHUEM JIOTMUECKUX CBsi3ell B u3naraeMoMm Marepuane. g oOyuatomuxcst 3[IP Ha ypoBHe
OCHOBHOI'O 00ILero o0pa3oBaHMs MO-TIPEKHEMY SIBISIOTCS XapaKTEePHBIMU: HEIOCTATOUYHBIH YPOBEHb
pa3BUTHS OTHEIBHBIX TCHUXHUYECKUX MPOIECCOB (BOCIPHATHS, BHUMAHHS, WAMATH, MBIIUICHUS),
CHWKEHHBII YPOBEHb MHTEJUIEKTYaJIbHOTO Pa3BUTHsI, HU3KUH YPOBEHb BBIMOJIHEHUS YYEOHBIX 3aJJaHMH,
HU3Kasg ycnemHocTs oOydeHus. Ilostomy npu wusyueHunm ¢(usukm TpeOyercss IieJeHanpaBlIeHHOE
UHTEJUIEKTyallbHOe pa3BuTHe oOydaromuxcs ¢ 3IIP, oTBeuaromiee ux 0COOEHHOCTSIM M BO3MOXKHOCTSIM.
Ydaer ocobennocreit oOyuarommxcs ¢ 3I[IP TpeOyer, 4roObl Tpu W3ydeHUH HOBOTO MaTepuaa
00513aTEbHO NPOMCXOAMIO MHOTOKPAaTHOE €ro IOBTOPEHME; pacIIUPEHHOE PACCMOTPEHHE TEM U
BOIPOCOB, PACKPBHIBAIOMIUX CB3b (DM3UKU C KHU3HBIO; aKTyalIM3alds MEPBUYHOTO >KU3HEHHOTO OIBITA
oOyyJaronuxcsi.

VYcBoeHHEe TPOrpaMMHOIO MaTepuana 1o (HU3UKE BBI3BIBACT OOJIBIIME 3aTPYJHEHUS Y
obyuatontuxcs ¢ 3I1P, mostomy Teopus uzydaercsi 6€3 BHIBOJIOB CJIOKHBIX GopMyit. 3amauu, TpeOyromue



MPUMEHEHHS CIIOKHBIX MAaTEeMaTHYEeCKHX BBIYUCICHUH W (QOpMyJT, B OCOOEHHOCTH TaKWX TeM, Kak
«MexaHnuecKkoe ABMKEHUE», «ApXHUMeEAoBa cuna», «MexaHudeckass SHEPrus», «IIEKTPUUYECKHE
SIBIICHUS, « DNIEKTPOMArHUTHBIE SIBJICHUSD), PEILIAIOTCS B KJIACCE C MOMOIIBIO YUUTETIS.

Oco0oe BHUMaHHE NpPU H3YYEHUH Kypca (PU3MKK YyAENseTcss MOCTaHOBKE M OpraHHU3aliH
SKCIEPUMEHTa, a TakKXKe MPOBEJACHUIO (IMIPEUMYIIECTBEHHO Ha KaXJOM YPOKE) KpPaTKOBPEMEHHBIX
JNEMOHCTpalMii (BO3MOXKHO C HCIOJBb30BAaHUEM D3JIEKTPOHHOM JeMoHcTpaiuu). HekoTopsie TeMmbl
00s13aTeNIbHO JTOJDKHBI  BKJIIOYATh OMNOPHBIE JIaOOpaTOpHBbIE PAa0OTHI, KOTOPHIE Pa3BUBAIOT yMEHHUE
MOJIb30BAThCA MPOCTEHIIMMH MPUOOpamMH, AaHaJU3UPOBATh IIOJNyYEHHbIE JaHHble. B cBs3u ¢
O0COOEHHOCTSIMH ~ TOBEIEHUS M JesaTenbHOCTH  oOydaromxcss ¢ 3IIP  (pacTopMOXKeHHOCTS,
HEOPraHU30BAHHOCTh) MPEIYCMOTPEH CTPOXKAWIIMI KOHTPOJb 3a COOMIOACHHEM MpPaBUI TEXHUKH
0€30MaCHOCTH NIPY TPOBEIEHUH Ja00PATOPHBIX U MPAKTHYECKUX PAOOT.

Bbonbiioe BHuManue nipu uzydenuu pusuku noapoctkamu ¢ 3I1P obpariaercs Ha oBlajgeHre UMU
MPAaKTUYECKUMHU YMEHUSMH M HaBblkamH. lIpenycmarpuBaercs yMEHbIIEHHE OObeMa TEOPETHUECKUX
CBEICHMM, BKJIIOYEHHE OTICIbHBIX TEM WIM LENbIX pa3leoB B MaTepuanbl sl 0030pHOro,
O3HAKOMHUTENBHOTO WK  (aKyapTaTuBHOro u3ydeHus. [Ipemmaraercs  yMmeHblIeHHEe oOBeMa
MaTeMaTHYECKHUX BBIUMCIICHHI 3a CUET YBEIIMYCHHsI KAUeCTBEHHOTO OMTUCAHMUS SIBJICHUHN U MPOLIECCOB

JlocTaTOYHOE  KOJIMYECTBO BpPEMEHU OTBOJAUTCA HA pACCMOTPEHHME TEM M BOIIPOCOB,
PaCKpBIBAIOIINX CBSI3b (PU3UKH C JKU3HBIO, C TEMHU SIBJICHUSIMH, HAOIIOJECHUSMHU, KOTOPBIE XOPOIIO
M3BECTHBI YYEHUKAM U3 UX KU3HEHHOTO OIBITA.

MaxkcuMaabHO UCTIOIB3YIOTCS MEXKIIPEIMETHbIE CBSI3U C TAKUMHU JUCUUIUIMHAMHU, KakK reorpadus,
XUMUs, Ononorus, T.K. o0yvaromuecs ¢ 3[1P oco6eHHO Hy IAIOTCs B MPEMOJIHECEHUN OJTHOTO U TOTO JKe
y4eOHOro MaTepuaja B pa3jIMYHbIX acHeKTaX, B €ro BapbUPOBAHHM, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUICHUH TOJYYeHHBIX 3HAaHUM U MpakTuueckux ymenuil. [1o3Boiisist paccMarpuBaTh OJUH U TOT K€
y4eOHBI MaTepuall ¢ Pa3HbIX TOYEK 3PEHUs, MEXKIPEIMETHBIE CBS3H CIIOCOOCTBYIOT €ro JIydlleMy
OCMBICJICHHIO, 00JIe€ TPOYHOMY3aKPEIUICHHUIO MMOTYYCHHBIX 3HAHUN U MPAKTUYECKUX YMEHUH.

IIpumepHble BHAbI AesATedabHOCTH oOy4yaomuxcsa ¢ 3IIP, oOycioBieHHble 0C00bIMH
o0pa3oBaTeIbHBIMM TOTPEOHOCTAMH M 00ecleYUBAIOUINE OCMBICJCHHOE OCBOCHHE CO/Iep:KaHUH
o0pa3oBaHud Mo npeamery «Pu3nka

Temarnueckass U TepMUHOJIOTHYECKAs JIEKCUKA 10 Kypcy (usukucoorBerctByer OOIT OOO.

Copep:xanuie BUIOB JesATeNbHOCTH oOydwaromuxcs ¢ 3I1P Ha ypokax ¢usuku ompenenserca ux
0co0bIMH 00pa3oBaTeIbHBIME MOTpeOHOCTSIMU. [ToMuMo mmpoko ucnonb3dyeMsix B OOIT OO0 o6mmx
JUISL BCEX O0Yy4aroluXxcs BUAOB JIEATEIbHOCTH CIEAYyEeT YCUIUTh BUJIBI N€ATEIbHOCTH, CIEIU(PUIHbIE JUIS
JAaHHOW KaTeropuu jaered, oOecreuMBarollfe OCMBICIEHHOE OCBOEHHE COJEp)KaHHA OOpa3oBaHUs 110
MpeIMeTy: YCUJICHHE NpPeIMETHO-TPAKTUUECKON AESITeNbHOCTH C aKTHBHU3AIMEH CEHCOPHBIX CHCTEM;
OCBOEHHME MaTepHuayia C OMOpOil Ha ajIrOpUTM; IOIIAroBOCTbY» B M3YUEHUHU MaTepuala; UCIOJIb30BAHUE
JOTIOTHUTETFHON BU3YyaIbHOM OTMOPHI (CXeMBI, IIIa0JI0HBI, OTIOPHBIC TAOIHUIIEI); PEUEBOM OTUYET O MPOIIeCcCe
U pe3ylbTaTe [eATENbHOCTH; BBINOJHEHHWE CHEIHATbHBIX 3aJaHHi, 00eCIeYNBAIONINX KOPPEKIIUIO
peryisiiuy yueOHO-1103HaBaTENbHOMN 1€ATEeIbHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yibTara.

Hns obyuaromuxcsi ¢ 3I[IP cymecTBeHHBIM SIBISIFOTCS TPUEMBI padOThI € JIEKCHYECKUM
MartepuaioM 1o mnpenmety. llpoBoaurtcs crneuuanbHas paboTa MO BBEAECHHIO B AKTHUBHBIA CIIOBapb
00y4JaromnXcsi COOTBETCTBYIOLIEH TepMUHOIOTUU. M3ydaemble TEpPMHUHBI BBOAATCSA Ha MOJIMCEHCOPHOM
OCHOBE, 00s3aTeNbHa BU3yallbHas [OJIIEPHKKA, AIlTOPUTMbI pabOThI C OMPE/IEIIEHUEM, OITOPHBIE CXEMBI JUIS
aKTyaJIu3alud TEPMUHOJIOTHU.

B cBs3u ¢ ocoObimMu 00pa3oBareidbHBIMU THOTpeOHOCTSIMU oOyuwatouxcs ¢ 3IIP, mnpu
TUTAHUPOBAHUH PaOOTHI yUEHUKA HA YPOKE CIIEAYeT MPUIEPIKUBATHCS CICTYIOIIUX MOMEHTOB:

1. Ilpu omnpoce Heo6XOmMMO: JaBaTh AITOPUTM OTBETA; pa3pellaTh IOJIL30BATHCSA IUIAHOM,
COCTaBIICHHBIM TPU MOATOTOBKE JOMAIITHETO 3a/IaHusl; JaBaTh OOJbIlIE BPEMEHH TOTOBUTHCS K OTBETY Y
JIOCKH; pa3peluaTh AejaaTh IPeIBapUTEIbHbIE3aNCH, I0JIb30BAaThCS HATJISAAHBIMU TOCOOUSIMHU.

2. Tlo BO3MOMHOCTH 3aaBaTh OOYYarOMIMMCS HABOJAIIME U yTOYHSIOIIME BOMPOCHI, KOTODBIE
MIOMOTYT UM TOCJIEIOBATENBHO U3JI0KUTh MaTepHall.

3. CucreMaTH4ecKd MPOBEPATH YCBOGHHME MaTepHala 10 TEMaM YPOKOB, JUISl CBOEBPEMEHHOIO
oOHapy»xeHus mpoOesIoB B MPOIISANIEM MaTepHae.

4. B mpouecce u3ydeHHs HOBOTO MaTepHaia BHUMAHHME YYEHHKOB OOpalaeTcs Ha Haubolee
CIOXHBIE pa3ienabl u3ydaeMoll Tembl. Heobxommmo wyamie oOpamartbes K HUM C  BONPOCAMH,



BBUICHSIIOIUMH TIOHMMaHHE Y4YeOHOTO Marepualna, CTHUMYJIHMPOBATH BOMPOCHl NPU 3aTPYJHEHUSX B
YCBOCHHUU HOBOT'O MaTepHara.

Ha wusydenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO 0Omiero oOpa3oBaHUS
otBonutTcs 238 yacoB: B 7 kiacce — 68 vacoB (2 waca B Hemenio), B 8 kiacce — 68 dacoB (2 yaca B
Heneno), B 9 kinacce — 102 yaca (3 gaca B Hezeno).

COJAEP)KAHUE OBYYEHUA

7 KJIACC
Paznen 1. @usuka u e€ posib B NO3HAHUM OKPY KAKOLIEro MUpA.
duszuka — Hayka o mnpupoze. SBiaeHus mnpupoibl. DuU3MUECKUE SBIECHUSA: MEXaHUYECKUe,

TEIJIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIC.

Ouznueckue BenWYUHbL. V3mepenue ¢duszuueckux BenuyuH. Dusznueckue  IpUOOPHI.
[TorpemHocTs n3MepeHuid. MexayHapoaHas CUCTEMA €AUHULL.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAyKH HU3Yy4aroT Mpupoay. EcTecTBeHHOHAy4yHBIH MeETOx
[IO3HAHUS: HAOJNIO/IEHNE, ITOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABM)KEHHWE THUIIOTE3, 3KCIEPUMEHT IIO
MIPOBEpKE T'MIOTE3, 00BbsICHEHHE Ha0moaaeMoro siiaeHus. Onucanue GU3NYECKUX SIBICHUN C TTOMOIIBIO
MOJIEJIEH.

Hemoncmpayuu.

1. Mexanuveckue, TEIUIOBbIC, JJIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUSI.

2. Ou3nyeckue NpUOOpPHl UM Mpoleaypa MPSMBIX HU3MEPEHHM AaHaJoroBbIM U LU(PPOBBIM
puOOpOM.

Jlabopamopuwvie pabomot u onvimel.

Onpenenenne HEHbl AEJIEHUS MIKaJIbl U3MEPUTEILHOIO ITpHOOopa.

N3MepeHne paccTosiHUMN.

N3mepenune 00bEMa KUAKOCTH U TBEPIOTO Tea.

Omnpenenenre pa3MepoB MabIX TEI.

N3mepenue Temneparypsl pu MOMOIIH KUAKOCTHOTO TEPMOMETpPA U IATYUKA TEMIIEPATYPHI.
[IpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: AATBHOCTh MOJETA IIApHKa, MYIIEHHOTO
TOPU30HTAIIEHO, TEM OOJIbIIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHUM BellecTBA.

CrpoeHue BelecTBa: aTOMblI U MOJIEKYJbI, UX pa3Mmepbl. ONbIThI, JOKa3bIBaIOIIME JHCKPETHOE
CTpOEHHE BEIECTRA.

JIBrxenue vactuil BeniecTBa. CBI3b CKOPOCTH JIBMXKCHHS YaCTHIL ¢ TeMIiepaTypoil. bBpoyHoBckoe
nBuxkenue, 1uddysus. BzanMoaeiicTBre 4acTuIl BellecTBa: NPUTHKEHUE U OTTATKUBAHUE.

ArperatHble COCTOSIHHS BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAJUIMUECKUX )
Ten. B3auMOCBSI3p MEXIy CBOWCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSAX U MX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaGmoneHre 6poyHOBCKOTO IBUKECHHUS.

2. HaGmonenue nuddys3um.

3. HaGmronenue siBiIeHUN, OOBICHSIONIMXCSA TPUTSHKEHHEM WM OTTAJKUBAHHEM YaCTHII
BEIIECTBA.

Jlabopamopuwie pabomot u onvimol.

1. Ouenka quameTpa aToMa METOIOM PSIOB (C UCTIOIB30BaHUEeM (poTorpaduii).

2. OnbITHI 10 HAOTIOCHUIO TETLIOBOTO PACIIMPEHHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHHIO IEUCTBUS CUJI MOJIEKYJIIPHOTO IPUTSKEHUSI.

Paznen 3. /IBuskeHne U B3aUMO/IeiicTBHE TeJl.

Mexanuueckoe IBHkeHuEe. PaBHOMepHOe W HepaBHOMepHOe aABukeHHne. CkopocTb. CpemHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu U BpeMeHU JABUKECHUSL.

SIBnenne mHepuMM. 3aKOH MHEPIMU. B3aumopaeicTBUEe Ten Kak NpUYMHA U3MEHEHUS CKOPOCTH
JNBIDKEHUS Tel. Macca kak Mepa uHepTHOcTH Tena. [lnotHocTs BemectBa. CBSI3b IUIOTHOCTH C
KOJIMUYECTBOM MOJIEKYJI B eiMHUIIE 00bEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumonencTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBI C TOMOINBIO JHHAMOMETpa. SIBJIeHHe TAroTeHus U cuia TsokecTH. Cuia TSKECTH Ha JIPYrHX
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mnaHerax. Bec Tema. HeBecomocTh. CliokeHu€ CWJI, HANpaBlICHHBIX 1O OJHOW  MPSIMOM.
PaBHogelicTBytomas cui. Cuina TpeHusi. TpeHHe CKOJbKEHHUS U TPpEeHHE MOKos. TpeHue B mpupone u
TEXHUKE.
Hemoncmpayuu.
HaGmoieHne MexaHUn4ecKoro JIBHKEHUS Tela.
N3MepeHnne CKopoCTH MPSMOIMHENHOTO JBUKECHUSI.
HaGmroienue sSIBICHUS] HHEPIIHH.
HaGuroienne n3MeHneHus: CKOpOCTH MPH B3aUMOIEHCTBUU Tell.
CpaBHeHHE Macc MO B3aUMOJCHCTBUIO TEIL.
. Clio)eHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

ﬂaﬁopamopnue padomul u onvimol.

1. Onpenenenve CKOPOCTH PABHOMEPHOIO JABMXKEHHA (IIApUKa B IKUAKOCTH, MOJEIHU
ANEKTPUICCKOTO aBTOMOOWMJIS M TaK Jaee).

2. Onpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCcKa WM [IapuKa 110 HAKIOHHOM MIO0CKOCTH.

3. Ompenesnenue WIOTHOCTU TBEPAOTO Tea.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTskeHus (aeopmanuu) MPYKUHBI OT
IIPUJIOKEHHOH CHUIIBL.

5. OnbITHI, JIEMOHCTPUPYIOLIME 3aBHCUMOCTh CHJIBI TpPEHHUS CKOJBKEHHS OT Beca Tela HU
XapakTepa COIPUKACaIOIINXCs IOBEPXHOCTEN.

Pa3znea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

HaBnenue. CrnocoObl YMEHBIICHHMS W YBEIWYEHUsS JaBlieHus. JlaBieHue rasza. 3aBUCUMOCTh
naBieHus Trasa OoT oOb&ma, Temmneparypbl. llepemaua paBneHust TBEPABIMU TeNaMH, XHUAKOCTAMU H
razamu. 3akoH [lackans. [IneBMaTnueckue MamuHbl. 3aBUCUMOCTb JIaBJICHUS >KMJIKOCTH OT TUIyOUHBI.
IM'unpocratuueckuii mapanokce. CooOmaromuecs cocyabl. [ napaBmuueckie MexaHU3MBbl.

Atmocdepa 3eman u atMocdepHoe AaBieHue. [[puYnHbI CylecTBOBaHUS BO3IYITHONW OOOJIOYKH
3emnu. Omnbir Toppuuennu. HM3mepenme artmochepHOro naBieHHsS. 3aBUCUMOCTh aTMOC(HEPHOro
JIABJICHHUS OT BBICOTHI HAJT ypoBHEM Mopsi. [IpuOops 11 n3MepeHus: atMocepHOTo JaBJICHUS.

JleiicTBHE KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX Teno. BrITankuBaromnias (apxumeaoBa) cuia.
3akoH Apxumena. [lnaBanue Ten. Bo3gyxonnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBneHus KUIKOCTHIO U TA30M.

Coobmaromuecst CoCcyabl.

I'mapaBnuueckuii mpecc.

[IposiBnenue nerictTBUs aTMOC(HEpHOTO TaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOMICH CHJIBI OT 00BEMA MOTPYKEHHOW YacTH Tela W IUIOTHOCTH
AKUIKOCTH.

7. PaBeHCTBO BHITAIKUBAIOIIECH CUITBI BECY BBITCCHCHHON KHUIKOCTH.

8. YcinoBue mnaBaHUsS TeN: IUIABAHHWE WM MOTPYKEHHE Tel B 3aBUCHMOCTH OT COOTHOIICHUS
IUTIOTHOCTEU TeJla U )KUIKOCTH.

Jlabopamopusie pabomot u onvimel.

1. UccnenoBanue 3aBUCHMMOCTH Beca Tejla B BOJAEC OT 00bEMa MOTPYXKEHHON B KUIKOCTh YaCTH

oo wNdE

SurwdE

Tena.

2. OnpeneneHre BRITATKHBAIOIICH CHITBI, IEHCTBYIOIICH Ha TEIIO, MTOTPYKEHHOE B KUIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBHITATKUBAIOIICH CHIIBI, ACHCTBYIONIEH HAa TENO B KHUAKOCTH, OT
MaccChl TeJa.

4. OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJKUBAIOUIEH CHIIbI, IEUCTBYIOIIEH Ha TEJO B
XKHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIAKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.

5. KoncrpyupoBanue apeomerpa WM KOHCTPYMpPOBaHUE JIOJKM U  OMpejAelieHHe e€
TPy30NOBEMHOCTH.

Pasnea 5. PaGora n MOIIHOCTBH. JHeEprus.

Mexanundeckas padota. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pbIYar, OJOK, HAKJIOHHAS IUIOCKOCTh. [IpaBWIO paBHOBECHs pbIvara.
[IpuMeHeHne mpaBuia paBHOBecHsl phluara K 00kKy. «3osoroe mpaBuiio» Mmexanuku. KITJ[ mpocTeix



MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanundeckas sHeprus. Kunetnueckas ¥ MOTeHIMANbHAS dHeprus. [IpeBpaiienne ogHOro BUaa
MEXaHUYECKON PHEPTUU B IPYroil. 3aKOH COXPAaHEHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. [Ipumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomot u onvimel.

1. Onpenenenue pabOTHI CHIIBI TPEHUS MPU PAaBHOMEPHOM ABMXKCHHUU TeJa MO TOPH30HTaIHHOU
MTOBEPXHOCTH.

2. WccnenoBaHue yCIOBUN paBHOBECHS pbIvara.

3. N3mepenue KI1/] HakTOHHOM MIIOCKOCTH.

4. V3yuyeHue 3aKOHAa COXPAaHEHHS] MEXaHUYECKOW IHEPTHHU.

8 KUIIACC

Pa3nen 6. TenioBblie siBIeHUS.

OCHOBHBIC TIOJIOKEHUS MOJICKYJIAPHO-KMHETUYECKOW TEOpUU CTPOCHHUS BemiecTBa. Macca u
pasMmepbl aTOMOB W MOJIeKYyJ. OTmbIThI, MOATBEPKIAIOIMINE OCHOBHBIC TMOJIOKEHUS MOJIEKYJISPHO-
KHHETHYECKON TCOPHUH.

Mopnenu TBEPAOro, XUIAKOTO M Ta3000pa3HOTO COCTOSIHMN BemiecTBa. Kpucramuimueckue u
amopdubie Tena. OOBSICHEHHE CBOWCTB Ta30B, >XKHAKOCTEH M TBEPABIX TEJI HAa OCHOBE ITOJIOKEHUH
MOJIEKYJISIPHO-KMHETHUUECKOW Teopuu. CMaunMBaHue U KanWJUISIpHbIC sBJICHUs. TemioBoe paciivpeHue u
cKaTHe.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS 4YacTUll. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEW SHEpPTHH: TEIUIoNepenada W COBEpIICHHE padoThl. Buis
TEIJIONepeIauu: TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3ITyUCHHE.

KonnyecTBo TeuoThI. Y nenbHas TEIIOEMKOCTD BellecTBa. TemiooOMeH 1 TeTIOBOE PaBHOBECHE.
VYpaBHenue TeruioBoro Oananca. IlmaBneHue w OTBEpAEBaHUE KPHUCTAUIMYECKUX BEIIECTB. Y ICIbHAS
Teryota miaBieHus. IlapooOpasoBanue u koHaeHcarus. Mcnapenwe. Kunenuwe. YnenbHas Teriora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPATYPHI KUTIEHUSI OT aTMOC(EpHOTO JTaBICHHSL.

BnaxxHocTs Bo3myXa.

DHeprus TOIIMBa. Y IeibHasl TEIIOTa CrOPAHUS.

[Tpunnumner pabotel TernoBeix asurateneit KIIJ[ termmoBoro nsuratens. TermoBele IBUTaTeId U
3alIUTa OKPYKAIOIIECH CPEdbL.

3aK0H COXpaHEHUs W MIPEBPAIICHHS YHEPTHU B TEIJIOBBIX IIPOIIECCax.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO TBHYKEHUS.
Habmonenue nudpdyszun.
HaGmronenue siBneHnii CMauyMBaHUs M KalTWJUTSIPHBIX SIBJICHUH.
HaGumroienne TemmoBoro pacimupeHus Ted.
N3menenne naBieHus ra3a mpu H3MEHEHHH 00bhEMa M HAaTPEBAHUH WIIN OXJIAXKICHUH.
[IpaBuna u3zmMepeHus TeMrneparTypsbl.
Bupael Terionepenayn.
OxnaxkieHre Ipy COBEPIICHUH PabOTHI.
. HarpeBanue mipu coBepiieHnr pabOThl BHEITHUMHU CUJIAMH.
10 CpaBHeHME TETIOEMKOCTEN Pa3IMYHBIX BEILECTB.
11. HaGmronenue KUIIEHUS.
12. HaGnromeHre MOCTOSHCTBA TeMITepaTyphl IPH IJIABICHUU.
13. Monenu TeIUIOBBIX BUTraTEIEH.
Jlabopamopuvie pabomot u onvimol.
OMnBITHI 110 OOHAPYKEHUIO ICUCTBUS CHUJI MOJIEKYJIIPHOTO MPUTSKCHHUS.
OMBITHI 1O BRIPALIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WM caxapa.
OMnBITHI 110 HAOJIIOICHUIO TETUIOBOT'O PACIITUPEHHMSI Ta30B, KUJIKOCTEH U TBEPABIX TEIL.
Omnpenenenue JaBICHUs BO3ayXa B OAJUIOHE IIIPHIIA.
OMnBITH, JEMOHCTPUPYIONTUE 3aBUCUMOCTH JIABJICHHS BO3IyXa OT €ro oO0béMa M HarpeBaHUs
WA OXJIKICHUSI.
6. [IpoBepka THUMOTE3bI  JMHEHHOW  3aBUCHUMOCTH  JUIMHBI  CTOJOWKA  JKHJKOCTH B
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TEPMOMETPHUYECKOI TPyOKe OT TeMIIEPaTypHI.

7. Habmonenue m3MeHeHUs BHYTPEHHEW SHEpruu Teia B pe3yJibTaTe Teruionepenadyd U padoTsl
BHEILIHUX CHUJIL.

8. UccnenoBanue siBICHUS TEIJIOOOMEHA MPU CMENTUBAHUU XOJIOAHON U TOPSYEH BOJIBI.

9. OnpeneneHne KOJWYECTBA TEIUIOTHI, MOIYYSHHOTO BOJOH MpPH TEIUIOOOMEHE C HarpeThiM
METaTHYECKUM LIUITUHAPOM.

10. Omnpenenenue yaenbHON TETIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoliecca UCIApeHHUS.

12. Onpenenenne OTHOCUTENILHON BIaKHOCTH BO3yXa.

13. Omnpenenenue yaenbHOMN TEIIOTHI MJIABICHUS JIbJA.

Pazjen 7. DiekTpuyeckne 1 MAarHUTHBIE SIBJICHHS.

OnexTpusanus Ten. J[Ba pona snekTpuyecKux 3apsioB. BzanmozeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBUCHUMOCTb CWJIBI B3aUMOJACHCTBHUS 3apsDKCHHBIX TEI OT BEJIMYMUHBI 3apsJIOB U PACCTOSHUSA
MEXIy TEJIaMH).

Onektpuyeckoe moje. Hampsok€HHOCTh anekTpudeckoro mnojs. [lpuHnmn —cyneprno3uiuu
ANEKTPUYECKUX IOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsiioB. DJIeMEHTapHbIA 3JeKTpudeckuil 3apsia. CTpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPaHEHHsI SJICKTPUUECKOTO 3apsijia.

DNEeKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOrO TOKa. MICTOUHHUKU MOCTOSIHHOTO
ToKa. JIeHCTBUS 3JIeKTpUYECKOro TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE). DJIEKTPUYECKUIl TOK B
KHUJKOCTSX U razax.

Onextpuueckas uemnb. Cuna Toka. DiekTpuueckoe HamnpspkeHue. CompoTHUBIIEHHE NMPOBOJHHUKA.
VYaenbHOe colpoTuBiIeHHE BemlecTBa. 3akoH Owma ans  ydactka wnenu. IlocienoBarenpHoe H
napasuiesibHOe COeIMHEHUE TIPOBOIHUKOB.

PaGota m MOIIHOCTH 3JIEKTpHYECKOro Toka. 3akoH Jlxoyms—JIeHna. DeKTpuuecKue Nenud U
MOTPeOUTENH IEKTPHUUECKOl d3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrossHHBIE MarHUThl. B3anMoielicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe noje. MarHutHoe
noJsie 3eMJIM M €ro 3Ha4yeHue s Ku3HU Ha 3emuie. OnbIT DpcTena. MarHuTHOE TOJE ANEKTPUUYECKOTO
Toka. [I[puMeHeHne >JIeKTpOMarHuTOB B TeXHUKE. JelicTBHE MarHUTHOTO TOJIsSi Ha MPOBOAHUK C TOKOM.
DNeKTpOoJABUTaTENb MIOCTOSIHHOTO TOKa. Vcrob30BaHNe JIEKTPOABUraTeNIel B TEXHUYECKUX YCTPOHCTBAX
Y Ha TPaHCHIOpPTE.

OnbiTel @apazes. SABneHue rnekTpoMarHuTHOM UHAYKIMU. [IpaBuio JleHa. DnexkrporenepaTop.
CriocoObl TONMy4YeHUsl DSJIEKTPUUYECKON IHEPruu. DIEKTPOCTAHIIMHM Ha BO30OHOBISEMBIX HCTOYHUKAX
SHEPTUH.

Hemoncmpayuu.

DJeKTpu3aius Tell.

JIBa poJia AIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsKEHHBIX Tell.
Y CTpoHCTBO U JEHCTBHE IEKTPOCKOMNA.

DneKTpocTaTU4eCcKas UHTyKIIHS.

3aK0H COXpaHEHUs IIEKTPUICCKUX 3aPSI0B.

[IpoBOIHUKYN U AUDIIEKTPUKH.

MopenupoBaHre CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO TTOJIS.
HcTouHnKy MOCTOSITHHOTO TOKA.

JIefiCTBHS 2IEKTPUYECKOTO TOKA.

0. DnekTpuuecKuil TOK B )KUAKOCTH.

11. T"a3oBbIii pa3ps.

12. 3mepeHue CUIIbI TOKA aMIIEPMETPOM.

13. M3mepeHue 37IeKTPUISCKOTO HATIPSIKEHUS BOJTBTMETPOM.

14. PeocraT 1 MarasuH COIIPOTUBIICHU.

15. B3aumomelicTBr€e MOCTOIHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH Pa3esieHuUs TIOJIOCOB MarHUTa.
17. MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OmeIT Dpcrena.

19. MarauTtHOE 10JIe TOKA. DJIEKTPOMAarHur.
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20. JeiicTBME MarHUTHOTO MOJISl HA IPOBOJHHUK C TOKOM.

21. DnekTpoABUTATENb MOCTOSTHHOTO TOKA.

22. VccrnenoBanue SBICHUS JIEKTPOMArHUTHON MHIYKIIWH.

23. Omnprter @apanes.

24. 3aBHCHMOCTb HAlpaBJICHUS] HHAYKIIMOHHOTO TOKA OT YCJIOBHM €ro BOSHUKHOBEHHS.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomot u onvimel.

OnpIThI 10 HAOTIOACHUIO SJIEKTPU3ALUY TNl MHAYKLKEH U MPU CONTPUKOCHOBEHHUU.
HccnenoBanue 1eHCTBUS JIEKTPUUECKOIO M0JI HA IPOBOJAHUKH U AUDIEKTPUKH.
COopka u mpoBepka paboThI JIEKTPUUECKOH IETH TOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIbl TOKA.

N3mepenue u peryjinpoBaHue HAIPSKEHUS.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKa, HAYLIETO YEPE3 PE3UCTOpP, OT CONPOTUBIICHUS
pe3ucTopa U HaIpsHKEHUS Ha pe3UCTOpe.

7. OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb JIEKTPUYECKOTO COINPOTUBIIEHHUS IPOBOAHMKA OT
€ro JUIMHBI, IUIOLAU IOIIEPEYHOr0 CEUEHHS U MaTepHala.

8. IlpoBepka mpaBuia CIOXKEHHS HANPSKCHUHA MPH IOCIEAOBATEILHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuiia AJisi CHIIBI TOKA IPU HapaJlIeIbHOM COSAMHEHUH PE3UCTOPOB.

10. Ompenenenue pabOThI INEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. OmnpeneneHne MOIIHOCTH 3JEKTPUUECKOTO TOKA, BBIAEIAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILIETO Yepe3 JIAMIIOUKY, OT HAIPSKEHUS. Ha HEH.

13. Omnpenenenue KIIJ[ narpesarens.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MAarHUTOB.

15. HM3yueHne MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPU UX O0bEMHEHUH U PA3/ICICHUH.

16. UccnenoBanue AelCTBUS ANEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmnpIThl, AEMOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI B3aMMOJEWUCTBUS KaTyIIKM C TOKOM U
MarHuTa OT CHJIbI TOKA U HAIPABJIEHUS TOKA B KaTYIIIKE.

18. WM3yueHue neicTBUSI MArHUTHOTO ITOJISl HA MTPOBOJIHUK C TOKOM.

19. KoncrpyupoBaHue u u3yueHue padoThl SJIEKTPOABUTATES.

20. Uzmepenune KI1J] anexTpoaBUraTeIbHON YCTAaHOBKH.

21. OnbITl MO HCCIAENOBAHUIO SIBICHUSA DIEKTPOMAarHUTHOMW HWHIYKIMH: UCCIIEOBaHHE
M3MEHEHUH 3HaYCHUS U HallpaBJIEHNS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexannueckue siBJIeHHUs.

Mexanndeckoe paBmxkeHue. MarepuanbHas Touka. Cucrema orcy€éta. OTHOCHTEIBHOCTH
MEXaHMUYECKOT0 JBUKEHMs. PaBHOMEpHOE NpAMONIMHENHOE ABM>KEeHHE. HepaBHOMEpHOE NPSMOIIMHENHHOE
nBukeHue. CpeHsisi © MTHOBEHHAsi CKOPOCTh TeJla IPU HEPaBHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOyckopeHHOe TmpsiMonuHeiiHOe JBmkeHne. CBoOomHoe maaeHue. ONBITHI
lNanunes.

PaBHOMepHOE BHXKEHHE TIO OKpYXHOCTHU. [lepros u yactora oOpamenus. JIuneitHas u yriosas
ckopocTH. LleHTpocTpeMHuTenbHOE yCKOPEHHE.

IlepBbii 3akoH HprotoHa. Bropoin 3akoH HeroroHa. Tperuit 3akon Herorona. Ilpuaiun
CYTIEPIO3ULIMH CUIIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: cuia TPEHHUS CKOJIBXKEHHS, CUja TPEHUS IOKOS,
JIpyTrue BUbI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOrO majeHus. J[BuxeHue
manet Bokpyr Connna. [lepBas kocMuyeckas ckopocTb. HeBecoMOCTh U meperpys3Ku.

PaBHOBecue matepuanbHOW TOUYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tena C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3meHenwe wumnyiabca. VMmynbc cuiibl. 3aKOH COXpAaHEHHsS HUMITYJIbCA.
PeakTuBHOE IBUXEHUE.

Mexanunueckast paboTa 1 MOIIHOCTb. PaboTa cuil TsKecTH, ynpyrocty, TpeHus. CBsA3b SHEPruu U
pabotsl. [loTeHnManbHas 3Heprus Teia, MOJHATOTO HaJ MOBEPXHOCThIO 3eMiH. [loTeHnanbHas sHeprust
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ckaTtoi mpyxuHbl. Kunetnueckass sHeprus. Teopema O KMHETHYECKOM SHEPruu. 3aKOH COXpaHEHMs
MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

1. HabmroneHne MeXaHH4eCKOro JBMKEHUS Tela OTHOCUTENBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHE MyTel U TPaeKTOPHUIl IBHKEHUS OJHOTO U TOTO XK€ TeJla OTHOCUTEIHHO Pa3HbIX Tell
OTCU€Ta.

3. M3mepeHne CKOPOCTH U YCKOPEHHSI MTPSIMOIMHEHHOTO IBUKCHHUS.

4. UccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOT'O ABMXKEHUS.

5. HaGmronenune qBMKEHUS Teja M0 OKPYKHOCTH.

6. HaOmroenue MexaHMYeCKHX SIBICHUMN, MPOUCXOIAUINX B cucTeMe oTcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBH)KCHHH OTHOCUTEIIBHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTB YCKOPEHHSI TeJla OT Macchl Tella ¥ IeHCTBYIOIICH Ha HETO CHUJIBL.

8. HaOmronenne paBeHcTBa CHUJI IPH B3aMMOACHCTBUH TEIL.

9. M3meHeHue Beca Tefa Npu YCKOPEHHOM JABUKCHUU.

10. Ilepemauya uMmysbca Mpyu B3aUMOJICHCTBUHU TeIl.

11. TIpeoGpa3oBaHus SHEPTHH MPU B3aUMOJICHCTBUU TEI.

12. CoxpaHenue UMITyJIbCa MPU HEYIIPYTOM B3aMMOACHCTBHUH.

13. CoxpaHeHue UMIyJbca npu abCONIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTHBHOTO JIBUKCHUS.

15. CoxpaHeHne MEXaHUYECKOM SHEPTruu Npu CBOOOIHOM MaJACHUU.

16. CoxpaHeHnue MEXaHUYECKON SHEPTHH MTPU ABMXKEHUH TeJla MO SHCTBUEM NPYKUHBI.

Jlabopamopuwvie pabomot u onvimel.

1. KoHctpyupoBaHue TpakTa [yl pa3roHa U JaJbHEHIIEr0 paBHOMEPHOI'O ABM)KEHHUS 1IapUKa WK
TEJIEKKU.

2. Ompenenenne cpeHel CKOPOCTH CKOJIbKEHHUsI OpYCKa WIIM JIBIKCHHS IIApHKa 10 HAKJIOHHOU
MJIOCKOCTH.

3. Ompenenenne yCKOpeHUs Tela MU PaBHOYCKOPEHHOM JIBIKEHHHU TI0 HAKIOHHOH MJIOCKOCTH.

4. VccnenoBaHue 3aBUCHMOCTH IyTH OT BpPEMEHHM IPU PAaBHOYCKOPEHHOM JBMXKEHHH 0e3
HAYaJIbHOM CKOPOCTH.

5. IIpoBepka rUMOTE3bI: €Cli MPU PAaBHOYCKOPEHHOM JABI)KEHUU 0€3 HadyaJbHOW CKOPOCTH MYyTH
OTHOCSITCS KaK Psi/i HEYETHBIX YHCEJl, TO COOTBETCTBYIOIINE IPOMEXYTKHA BPEMEHH OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJILHOTO JIaBJICHHUSI.

7. Onpenencane KodpHUIIMEHTA TPEHUS CKOJIBKEHUS.

8. Omnpenenenue KECTKOCTU MPYKHUHBI.

9. Omnpenenenne paboThl CUIIBI TPEHHUS MPH PAaBHOMEPHOM JBIKEHHH Teja MO FOPH30HTAIbHON
MTOBEPXHOCTH.

10. Onpenenenne pabOTBl CHJIBI YHNPYTOCTH TMpH MOIBEME Tpy3a C HCIOJIb30BaHHEM
HEMOJIBUYKHOTO U MOJIBHKHOTO OJIOKOB.

11. W3yueHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3zpnen 9. Mexanuveckue KoJjie0aHUs U BOJHBI.

KonebarenbHoe papmkeHue. OCHOBHbIE XapaKTEpUCTUKM KoJeOaHWi: Tepuoj], YacToTa,
amMIuIMTyAa. Matematuyeckuil U MpyKUHHBIN MasTHUKH. [IpeBpaiieHue sHepruu mnpu KojedaTeabHOM
JBUKECHUM.

3aryxatomue KosneOanus. BreiHyXIeHHbIe KoneOaHusa. Pe3zonanc. MexaHWYecKue BOJIHBI.
CpolicTBa MexaHMYeCKUX BOJH. [IponosibHBIE M NONepeyHble BOJIHBL. J[MHA BOJHBI U CKOPOCTH €€
pacrpocTpaHeHus. MexaHu4eCKHUe BOJIHBI B TBEPJIOM TeIIE, CEHCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. MHpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmtonenue xoneGaHuii Tes MO/ 1EHCTBUEM CHIIBI TSHDKECTH U CHITBI YIIPYTOCTH.
HabGmonenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmroienne BBIHYKICHHBIX KOJIEOAHUN U pe30HaHCA.

PacnipocTpanenre npoAoabHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).

HabmtoneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTUYECKUI PE30HAHC.
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HHTHU.

Jlabopamopusvie pabomot u onvimol.

1. Ompenenenue 4acTOTHI M NIEPUOIa KOJICOaHUI MaTEMaTUIECKOTO MassTHUKA.

2. OmpenesneHre 4acTOThI ¥ EpHoAa KoyieOaHui NPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBHCHMOCTH TEpPHOAA KOJEOAHWI MOJBEIIEHHOTO K HUTH TPy3a OT JUIMHBI

4. UccnenoBanue 3aBUCUMOCTH NIEpUOAa KoJIeOaHUN NPy KMHHOTO MasiTHUKA OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH MEPHOJIa KOJICOaHHIA Ipy3a, TIOBEIIICHHOTO K HUTH, OT MacChl Ipy3a.
6. OnbITHI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh MEpHoAa KoJeOaHUW MPYKUHHOTO MAasiTHUKA OT

MAacChl I'py3a U KECTKOCTU IIPYIKUHBI.

7. V3mepeHune yCKOpeHUs CBOOOIHOIO MaJACHHUS.
Pazznen 10. DaeKTpOMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJeKTPOMarHUTHOE II0Jie. DJIEKTPOMAarHuTHbIe BOJHBL. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3neKTpOMArHUTHBIX BOJIH. MICTIOJIB30BAHUE AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpomMaruuTHas npupona ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CpoiicTBa 37€KTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopuwvie pabomot u onvimel.

1. W3ydeHune CBOMCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO MOOMIIBHOTO TeneoHa.

Pazgen 11. CeeroBEI€ SIBJIEHUS.

JlyueBas Mmonens cBeta. Mcrounuku ceera. lIpsmonnHeliHOe pacnipoCTpaHEHUE CBETa. 3aTMEHUS

Counia u JIynsl. Otpaxenue cBera. [nockoe 3epkano. 3aKOH OTpaKeHHs CBETA.

[Ipenomnenne cBeta. 3aKOH TpeloMIICHUs cBeTa. [lolHOE BHYTpPEHHEE OTPAKCHUE CBETA.

Hcnonn3oBaHue MOJHOTO BHYTPCHHET'O OTPA’XCHHUA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xox nydeit B mua3e. OnTudeckas cucreMa gotoamnmnapara, MUKPOCKOIIa U Teneckona. a3

KaK OIITHYCCKasa CUCTCEMaA. BJ'II/I30py1(OCTI> H JaJIbHO30PKOCTb.

Paznoxenne Oenoro cBera B cmektp. OnbiTel HproToHa. CroKeHHE CIEKTPaJbHBIX IIBETOB.

HI/ICHepCI/IH CBCTa.

Hemoncmpayuu.

[IpsiMonuHETHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiieHue ceera.

ONTHYECKUNA CBETOBO/I.

Xon nydeit B cobuparolei TuH3e.

XoJ Ty4den B pacCEenBalOIIEH JIMH3E.

[Tomyuyenne n300paXkeHUI C ITOMOIIBIO JTUH3.

. [Ipunuun geictBus Goroanmnapata, MUKpPOCKONA U TEJIECKOIIA.

10. Mopuens rnasa.

11. PasnoxeHue 6emoro cBera B CIIEKT.

12. Tlonmy4enue 6en0ro cBeTa Npu CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopmusie pabomot u onvimol.

1. MccnenoBaHue 3aBUCMMOCTH YTJIa OTPa)KEHHsI CBETOBOTO JIy4ya OT yrIJjia MaJieHHUs.
2. V3yueHne XapakTepUCTUK N300pakeHUs ITPEeIMETa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMMOCTH YTJIa MIPEIOMIICHHUSI CBETOBOTO JIy4a OT yTriia MaJIeHUs Ha TPAHUIIC

©CoNoA~WNE

«BO3QYyX—CTECKIIO».

4. Tlomy4yeHue n300paXeHUH C MOMOIIBIO COOMPAOIIECH JTHH3HI.

5. Omnpenenenue GOKYCHOTO pacCTOSHUS U ONTHYECKOM CHIIBI COOMpAIOIIEH JTUH3HI.

6. OmBITHI IO Pa3I0KEHUIO OETIOTO CBETA B CIEKTP.

7. OnbITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB MIPHU UX HAOIIOACHUH Yepe3 LIBETOBbIE (PUIBTPHI.
Pa3nea 12. KBaHTOBLIE IBJICHHS.

Oneitel Pezepdopna m mmanerapnas moxaenb aroma. Mogenb atoma bopa. Hcmyckanme u

TOrjIomeHMueE CBETa aTOMOM. KBanTel. JInneiyaTeie CIICKTPHI.

PannoaktuBHOCTh. Anb(a, O6era- m ramma-uzinydeHus. CTpoeHue aToMmMHOro sjapa. HykmonHas



MOJIeJIb aTOMHOTO sifipa. M3oTomnel. PagnoaktuBubie npespaiienus. [lepuoa nmonaypacmnaga aTOMHBIX siAEp.
SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MacCOBOIO 4YHUCEN. JHEpPrus CBS3HU

aToMHbIX sifep. CBsi3b Macchl U SHepruu. Peakuuu cuHTe3a W JeneHus sijaep. VICTOYHUKH >HEpruu

CouHIia 1 3B€E31.
SAnepHas oHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX U3JIy4YEHUN Ha )KUBBIC OPTAaHU3MBI.
Hemoncmpayuu.

CrexTpbl U3JIy4eHUS U TOTJIOIICHHUS.

CrexTpsl pa3au4HbIX T'a30B.

CrnexTp Bozopoa.

Hab6monenue tpexoB B kamepe Buibcona.

Pabora cuéTurka HOHM3UPYIOIUX U3TYUCHUH.

. Perucrpanus usinydeHus NpupoAHBIX MUHEPAJIOB U ITPOTYKTOB.

ﬂaﬁopamopnue padomul u onvimol.

1. HaGnroneHue CIIOMIHBIX U IMHEHYAThIX CIEKTPOB U3ITyUEHUSI.

2. VccnenoBaHue TPEKOB: M3MEPEHHE DSHEPrUM YaCTHIBI IO TOPMO3HOMY TyTH (1O
dhotorpadusm).

3. M3mepenue paauoakTuBHOTO (hOHA.

IToBTOPUTENBHO-00001IAKO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IIAOIINK  MOAYIh NpPETHA3HAYCH JJIs CHUCTEMAaTH3alMk W 0000IeHUs
MIPEIMETHOTO COJIEP’KaHUSI U ONBITa JEATENbHOCTH, MPUOOPETEHHOrO MPU H3YYEHHHU BCEro Kypca
¢u3uKy, a TakkKe JUIA TOATOTOBKM K OCHOBHOMY TOCYJApCTBEHHOMY 3K3aMEHy 10 (HU3UKE JUIs
00ydJaronuxcs, BEIOPaBIINX 3TOT YUYSOHBIN MpeIMeT.

IIpy “3yyeHUM TAHHOTO MOAYJS PEANMU3YIOTCSI U CUCTEMATU3UPYIOTCS BUABI AEATEIbHOCTH, HA
OCHOBE KOTOpBIX oOOecneuyMBaeTcs [OCTHKEHUE TMPEAMETHBIX M METallpeIMETHBIX IUIaHUPYEMBbIX
pe3yabTaToB 00y4eHus, POPMUPYETCSI €CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METO/I0B
WCCIIEIOBaHMS SBIICHUHN MPUPOABI U TEXHUKH, OBIAJCHUE YMEHUAMH OOBICHATH (PU3HUECKHUE SBICHHUS,
MIPUMEHSS TIOJTyYEHHbIE 3HaHUS, PEIIaTh 3aJja4M, B TOM YHUCJI€ KAUYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHUIMIIHANBEHO AEATENBHOCTHBIA XapakTep AAHHOTO pas3fesia peaausyercs 3a CYET TOro, 4To
oOyJaroluecs BBIMOIHSIOT 33/1aHNS, B KOTOPBIX UM MpEeAJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHHWM pACO3HABaThb W HAYYHO OOBSACHATH (U3NYECKUE SBICHUS B
OKpY’Karollel MpUpO/Ie U IOBCETHEBHOM KU3HH;

UCIOJIb30BaTh HAyYHbIE METO/IbI HCCIE0BaHNUs (DU3HMUECKUX SBJICHUI, B TOM YHUCIIE IS IPOBEPKH
TUIIOTE3 U TIOJYYECHHS TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH Hay4dHble OCHOBBI Hambosee BaXHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAaKTUYECKOTO HCIONb30BaHUS PA3IUYHBIX MCTOYHUKOB HHEPrUM Ha OCHOBE 3aKOHA
MIPEBPAICHUS M COXPAHEHUS BCEX U3BECTHBIX BUJIOB DHEPTHUHU.

SourwdE

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyenne ¢u3nKku Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMs HAaIpaBICHO Ha JOCTHKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEeNbHBIX PE3YJIbTATOB.

B pesynbraTte uzydeHus Gu3MKU HA YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus y 00ydaromerocs ¢
3I1P 6yayT cpopMUpOBaHbI CIEAYIOUINE TUYHOCTHBIE PE3YIbTAaThl B YACTH:

1) naTpUOTHYECKOr0 BOCIIUTAHUSA:

® TIPOSIBJICHHUE WHTEpPECa K HCTOPHUH W COBPEMEHHOMY COCTOSIHMIO POCCHUHCKOW (U3HUECKOM
HayKH;

® [IEHHOCTHOE OTHOUICHHE K JOCTHKCHHUSIM POCCHUCKUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

® TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXJIEHMM OOIIECTBEHHO 3HAUYMMBIX M ITHYECKHX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTHKCHUN (PU3UKH;

¢ OCO3HaHWEC BAXXHOCTH MOPAJIBbHO-OTHYCCKHUX IIPUHIHIIOB B ACATCIIBHOCTU y‘-IéHOl"O;

3) 3cTeTHYEeCKOro BOCIIUTAHMSI:

® BOCHpHUATHE ACTETUYECKUX KadecTB (U3UUECKON HayKu: €€ TapMOHHUYHOTO MOCTPOCHHMS,
CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;



4) IEeHHOCTH HAYYHOI'0 O3HAHHUS:

® OCO3HaHHUE IICHHOCTU (PU3NYECKON HAyKU KaK MOIIIHOTO WHCTPYMEHTA IMO3HAHHS MUPA, OCHOBBI
pPa3BUTHS TEXHOJIOTUNA, BAXKHEHIIIEH COCTABIISIONIEH KYIbTYpbI;

® pa3BUTHE HAy4HOH JII0003HATEILHOCTH, HHTEPECca K UCCIIEI0BATENLCKOMN 1eATeIbHOCTH;

5) popmupoBanus KyJbTYPbI 310POBbs M SMOLMOHAJIBHOT0 0J1aroNoIyYus:

® O0CO3HaHUE IIEHHOCTH O€30MacHOro obpasza >KU3HM B COBPEMEHHOM TEXHOJIOIMYECKOM MUDE,
BaXHOCTH IpaBUJI O€30MacHOI0 MOBEJACHUS Ha TPAHCIOPTE, HAa AOPOTax, C JIEKTPUUECKUM M TEIJIOBBIM
000pYyIOBaHNEM B JOMAIIHUX YCIIOBHSIX;

e c(hopMUPOBAHHOCTHh HaBbIKa pedIIEKCHH, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY M TAKOTO K€
MpaBa y APyroro 4eIoBeKa;

6) TPya10BOr0 BOCIMTAHMSA:

® AKTHBHOE Yy4YacTH€ B PCIICHHH IPAKTHUYECKUX 3a1ad (B paMKax CeMbH, 00pa30BaTebHOU
OpraHu3aliK, TOpoJa, Kpas) TEXHOJOTWYECKOH M COLMAIBHOW HANpaBICHHOCTH, TPEOYIOIIUX B TOM
yyclie U GU3NYECKUX 3HAHMUIA;

® HHTEpEC K NPAaKTUYECKOMY U3YUEHHIO MPOQECCHil, CBA3AHHBIX C (DU3HUKOIA;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

® OpuUEHTalMs Ha TMpUMEHEHHe (U3MYECKHX 3HAHMWA I pelIeHus 3ajad B o0jacTu
OKpy’Karolle cpeapl, IUIAaHUPOBAHUSA TIIOCTYNKOB M OLEHKH WX BO3MOXHBIX TIOCJIEICTBUN IS
OKpYKarollei Cpebl;

® OCO3HaHHUE II00ATBHOTO XapaKTepa FIKOJIOTUIECKUX MTPOOJIEM U MyTeH UX pEeIICHUs;

8) aganTanuu K M3MEHSIOUIUMCS YCJIOBUSIM CONMAIBLHOI U NPUPOIHOI cpeabl:

® OTPEOHOCTh BO B3aMMOJIECHCTBUM INPH BBIOJHEHUH HCCIEIOBAHUI M MPOEKTOB (hru3nyecKon
HaIPaBJICHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSAM JIPYTHX;

® TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JESITeIbHOCTD;

¢ MOTPeOHOCTH B (OPMHUPOBAHUHM HOBBIX 3HAHUI, B TOM 4Hclie (GOPMYyINPOBATh UACH, TIOHSITHS,
TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SIBJICHUSAX;

® 0CO3HaHUE JIePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DUBHKH;

® IIJJAHUPOBAHUE CBOETO Pa3BUTHSI B MPHOOPETEHNU HOBBIX (DH3MUECKUX 3HAHUIA;

® CTpEeMJICHHE aHAIM3MPOBATH M BBIABIATH B3aUMOCBS3H NPUPOABI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJI€ C UCIIOJIb30BaHNEM (DPU3NYECKUX 3HAHMIA;

® OIICHKA CBOUX JICUCTBUM C yUETOM BIIUSHUS HA OKPYKAIOIIYIO CPEAY, BOZMOXKHBIX INI00ATBHBIX
MOCJIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrate ocBOeHUs mporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHS Y
oOyuatomerocss ¢ 3[IP Oyayr cdopmupoBaHbl MeTanpeAMeTHbIe Pe3yJabTaThl, BKIIOYAIOIINE
MO3HABATEbHBIC YHUBEpCAJIbHBIC yUeOHbBIC ICHCTBUS, KOMMYHUKATHBHBIC yHHBEpCAIbHBIE Y4eOHBIE
NENCTBYS, PETYISITUBHBIE YHUBEPCAIbHBIE YUeOHbIE TEHCTBUS.

IMo3naBaTebHbIe YyHHBePCAJIbHbIE YUeOHBbIE NeiicCTBUSA

ba3oBble Jiornyeckue 1ecTBUA:

® BBISIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKH OOBEKTOB (SIBICHUN);

® YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIaCCU(PUKAIMK, OCHOBaHUS I 000OIIEeHUS U
CpaBHEHUSI,

® BBISBSITH 3aKOHOMEPHOCTH W TPOTHBOPEUUS B paccMaTpUBaeMbIX (aKTax, MaHHBIX U
HAOJIOACHUAX, OTHOCSAIINXCS K (PU3UIECKUM SIBICHUSIM;

® BBISBJISITH IPUYMHHO-CIICJICTBEHHBIC CBSI3U MPH U3yYeHUH (U3NUECKUX SBJICHUN M TPOILIECCOB,
JieNaTh BBIBOJABI C UCMOJb30BAaHUEM JACIYKTUBHBIX W HWHAYKTHBHBIX YMO3aKIIOUEHUH, BBIIBUTATH
THITOTE3BI O B3aUMOCBS3SX (PU3NYECKUX BEITUYNH;

® CaMOCTOSITETIHHO BBIOMpATh CHoco0 pemieHust y4deOHOW (u3MYecKol 3amaum (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHUs, BBHIOOp HauOoliee MOAXOASAIMIET0 C YYETOM CaMOCTOSITENHHO
BBIJICTICHHBIX KPUTECPHECB).

Ba3zoBble uccienoBareibckue 1eiCTBUSL:

® JICTIOJIH30BaTh BOMPOCHI KK UCCIIEN0BATENLCKUI HHCTPYMEHT MMO3HAHUS;

® MPOBOAUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXHBIA (U3NUECKUN



IKCIIEPUMEHT, HEOOIBINIOE HCCeA0BaHNEe (PU3UUECKOTO SIBIICHHUS,

® OICHMBATh HAa TNPUMEHHMOCTh U JOCTOBEPHOCTb WH(POpPMAIMIO, MOJYYCHHYI0 B XOJ€
HCCIEN0BAHUS WM KCIIEPUMEHTA;

® CaMOCTOSTENbHO (POPMYIUPOBATH OOOOLIECHUS M BBIBOABI IO pe3ysbTaTaM IPOBEAEHHOIO
Ha0JII0/IEHUS, OIIBITA, UCCIICIOBAHMS;

® I[POTHO3MPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE (UBHYECKHUX IPOLIECCOB, a TaKkKe
BBIIBUTATh MIPENONIOKEHUsI 00 X PA3BUTHUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

® IPUMEHATH Pa3INYHbIE METO/bl, HHCTPYMEHTHI U 3alpOChl IIPU MOUCKE U 0TOOpe MH(pOpMaLuu
WIN JAHHBIX ¢ y4ETOM NPEATIOKEHHOHN yueOHOH pu3nueckoil 3a1auu;

® aHAIM3HUPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH MH(GOPMALIUIO PA3IHYHBIX BUIOB U
(dhopM mpescTaBiIeHUS;

® CaMOCTOSITENIbHO BBIOMpATh ONTUMaNbHYIO (GOpMy TMpeAcTaBleHUs HHPOpPMALMH U
WUTIOCTPUPOBATh pEIIaeMble 33/Ja4l HECIOXKHBIMH CXEMaMH, JAuarpaMMaMy, WHOW rpadukodl um ux
KOMOHWHAIIUSIMU.

KoMMmyHnKkaTHBHBIE YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

e B Xoj€ O0CYXIeHHs y4eOHOro marepuaia, pe3ylbTaToB JaOOpaTOPHBIX pabOT M HPOECKTOB
3a/laBaTh BOIIPOCHI M0 CYIIECTBY 00CYXk/J1aeMOil TeMbl U BBICKA3bIBATh HJIEU, HAlIEJICHHbIC Ha pPELICHHE
3aJauu ¥ oJiiep kanue 01aroxenaTeTbHOCTH OOLICHHUS;

® COIIOCTABJIATH CBOM CYXKICHMS C CY)KJIEHUSAMHU APYTUX YYaCTHHMKOB Juajnora, oOHapy>KuUBaThb
pasauyue U CXOACTBO MO3ULIMM;

® BBIPAXKATb CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

e [yOJMYHO MPEJCTABIATh PE3YJIbTAaThl BBITOJHEHHOTO (PU3UYECKOTO OIbITa (IKCIEPUMEHTA,
HCCIIEIOBaHUS, TIPOCKTA);

® JIOHMMaTh W HCHOJb30BaTh NPEUMYIIECTBAa KOMaHIHOW W WHAMBHUAYaJIbHOH pabOTHI MpHU
peleHN KOHKPETHOW (PU3NIECKOH MPOOIIEMBI;

® [PUHUMATh IIEJI1 COBMECTHOH JIE€ATENbHOCTH, OPraHU30BBIBaTh JEHCTBUS MO €€ TOCTUKEHUIO:
pacmpenensTb poiu, OOCYX AAaTh MPOIECChl U Pe3yibTaThl COBMECTHOM paboThl, 0000IIaTh MHEHHS
HECKOIBKHX JIOJICH;

® BBINOJHATH CBOK YacTh pabOThl, JOCTHras KadeCTBEHHOIO pe3yibTara II0 CBOEMY
HaIpaBJICHUIO U KOOPAWHUPYS CBOU JAEHCTBUA C APYTUMHU WICHAMH KOMaHbL;

® OIIGHHWBAaTh KayecTBO CBOETO BKJaga B OOLIMN MPOAYKT MO KPHUTEPHUSM, CAMOCTOSATEIHHO
c(OpMyIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

® BBISBATH NMPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CHTyalHMsX, TPEOYIOMMX MAJsl pPEUIeHHUs
(bu3nYecKUX 3HAHUMH;

® OpPHUEHTHPOBATHCS B PA3IMYHBIX MOJAXO0JAX MPUHATUSA PElIeHUd (MHAUBUIYAbHOE, MPUHATHE
pelIeHus B IpynIe, NPUHITHE PellleHui TPYIIoil);

® CaMOCTOSITENIBHO COCTAaBJISITH  aJNTOPUTM  pelleHus (u3nueckod 3aJaud WM IUIaHa
UCCIIEZIOBAaHUSI C YYETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
MpeJIaraéMble BapuaHThl PEIICHUI;

® JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOIUOHAIbHBIH HHTEJJIEKT:

e J1aBaTh aJICKBATHYIO OLIEHKY CUTYalluu U MpeaJiarath 1jiaH e€ N3MEHEHNUS;

® OOBSCHATH TPUYHHBI JOCTIDKEHHS (HETOCTH)KEHHUS) pE3yJIbTaTOB JIEATEIBHOCTH, IaBaThb
OLICHKY MTPHOOPETEHHOMY OTIBITY;

® BHOCHUTb KOPPEKTHBBI B JCSATEILHOCTh (B TOM YHCJIE€ B XOJ BBINOTHEHHUS (HU3MUECKOTO
WCCIIEIOBAaHUSl WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIbCTB, W3MEHUBLIMXCA CHUTYyalHil,
YCTAHOBJICHHBIX OITMOOK, BOSHUKIINX TPYIHOCTEH;

® OILIEHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSIM;

® CTaBUTh ce0s HAa MECTO JAPYroro 4ejloBeKa B XOJ€ CIopa WM AUCKYCCHHM Ha HAy4YHYIO TEMY,
IIOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY JIPyroro;



e IpU3HABATh CBOE MPaBO Ha OLUIMOKY NMpH pelieHuN GU3NYECKUX 3a7a4 WiIH B YTBEPKACHUIX Ha
Hay4YHbIE TEMbI U TAKOE K€ IIPABO APYTOTO.

HNPEIMETHBIE PE3YJIBTATHI

K xoHniy oOyuenus B 7 kJiacce mpeMETHbIC Pe3yIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh
chopmupoBaHHOCTH y oOy4darornuxcs ¢ 3[1P ymennii:

® JCMOJb30BaTh MOHATHUS: (U3UYECKHE M XUMHUYECKHUE SIBICHHUS, HAOIIOJEHHE, SKCIEPUMEHT,
MO/I€JIb, TUIIOTE3a, EAUHUIBI (PU3NUECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS BEIIECTBA
(TBEépmoe, KuAKOoe, Ta3000pa3HOE), MEXaHWYECKoe JBIKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TpaeKTOpusl, paBHOAEHCTBYIOWas cuia, aedopmanus (yrpyras, IUlacTUdeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IBL;

e paznuuaTh sBIeHUSA (AUdPy3us, TEIIOBOE JBMUKEHHUE 4YaCTUI[ BELIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE JBMKEHHE, WHEpPLMs, B3aUMOJIECHCTBUE TeJl, paBHOBECHUE TBEPIBIX TN C
3aKpEMJIEHHOM OCBIO BpallleHUs, IepeAada JaBiICHUS TBEPABIMU TeJIaMH, XHUIKOCTAMU M TIa3aMi,
atMoc(epHOe [aBieHHE, IUIaBaHUE TEJ, MPEBpAllleHUs MEXaHMYECKOH SHEpPruM) MO ONUCAHUI0 HX
XapaKTePHBIX CBOICTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX AAHHOE (PU3NYECKOE SIBJIICHUE;

® pacro3HaBaTh MPOSBICHHE HU3YUYECHHBIX (PU3UUECKUX SIBICHUH B OKpY’XKaloIIeM MHUpE, B TOM
ynciie (U3NYECKUe SIBJICHUS B MPHUPOJE: MPUMEPHl JBUKEHHS C PA3IMYHBIMU CKOPOCTSIMU B JKHBOH U
HEXHUBOI Npupoje, AeiicTBUE CUIIbI TPEHUS B MPHUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOro JaBiieHUs Ha
KUBOM OpraHu3M, IUIaBaHUE PbIO, ppIUary B TEJ€ Y€I0BEKa, IPU 3TOM IEPEBOAUTDH IPAKTUUECKYIO 3a/1a4uy
B yueOHYI0, BBIIEJATH CYIIECTBEHHbIE CBOUCTBA (IPU3HAKK) PU3UUECKUX SBICHUA;

® ONKUCHIBATh M3YYECHHBIE CBOWCTBA Tel M (DU3MYECKHE SBICHMS, HUCHONb3Yys (U3NYECKHE
BEJIMUYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBAa, BpeMs, MyThb, CKOPOCTb, CPEAHSSI CKOPOCThb, CHIIA
yIPYroCTH, CHJIa TSIKECTH, BEC Tela, CWIa TpPEHUs, JaBieHue (TBEPIOro Tena, KHUJIKOCTH, Tasa),
BBITAJIKMBAIONIAs CUJla, MEXaHU4Yeckas padoTa, MOILIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3(PPHUIHEHT
MIOJIE3HOTO JICHCTBUS MEXaHU3MOB, KWHETHYECKasi M MOTEHIIMAIbHAs SHEPTHsl), IPU ONUCAaHUU MIPABUIBHO
TPAaKTOBAaTh (DM3MUECKUN CMBICT HCIIOJIb3YEMbIX BEJIMYUH, UX O0OO3HAYEHUS U EIUHMIBI (PU3NYECKUX
BEJIMYUH, HAXOJUTH (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEJIMUMHY C JPYTUMHU BEIMUUHAMHU,
CTPOUTH rpapUKU N3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

® XapaKTepHu30BaTh CBOWCTBA TeJ, (PU3MUECKHE SIBJICHUS W MPOLECCHl, MCIONB3Ys MpaBHIia
CIIOKEHMsI cui (BIOJIb OJHOM mpsMoil), 3akoH I'yka, 3akoH Ilackans, 3axkoH Apxumena, NpaBUIIO
paBHOBecHs pbruara (010Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHUYECKOU SHEPTuH,
MIPU ATOM JIaBaTh CJIOBECHYIO (hOPMYITHPOBKY 3aKOHA M 3aMMCHIBATh €M0 MAaTEMaTHUECKOE BBIPAKECHUE;

® OO0BACHATH (U3MYECKHUE SBICHHS, MPOLECCHl W CBOWMCTBA TN, B TOM YHCIE M B KOHTEKCTE
CUTYaIMil IPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIATH MPUYNHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHUe U3 1—2 JIOTMYEeCKHUX IIaroB ¢ OMOpoi Ha 1—2 M3YYEHHBIX CBOWCTBA (YM3WYECKHUX SBICHUH,
(bu3MUYecCKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemaTh pacuéTHbIe 3a7auu B 1-2 AeicTBUA, MCTOIB3YS 3aKOHBI U (HOPMYIIBI, CBS3BIBAIOIINE
¢u3nvecKkre BeTMYMHBL: Ha OCHOBE aHalIM3a YCJIOBHUS 3a[auy 3alMChIBaTh KPATKOE YCIOBHE, IOJCTABISATh
¢usznueckue BeIMYMHBI B (OpPMYJIBl W TMPOBOIUTH pPacyEThl, HAXOIUTH CIPABOYHBIC JIaHHBIE,
HEOOXOUMBIE JJISl pEIICHUs 3a/1a4, OIICHUBATh PEATUCTUYHOCTD MOTyUYEeHHON (PH3UUECKO BETMYMHEI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOUIM (U3UYECKUX METOIOB, B
ONMCAaHUM HCCIIEJOBAHUS BBIIENATH IPOBEPSIEMOE TMPEANOJIOKEeHHE (THMOTe3y), pa3auyaTh |
HMHTEPIPETUPOBATH MOJMYUYEHHBIH pe3ysbTaT, HaXOJIUTh OMIMOKU B XOJE OIbITA, JIeJaTh BBIBOJBI MO €T0
pe3ynbTaram;

® IPOBOAUTH ONBITHl 1O HAOMIOACHHUIO (U3NYECKUX SBICHUNA WM (PU3MUYECKUX CBOMCTB TEII:
dbopMynupoBaTh MpOBEpsieMble  IMPENANOJIOKEHHUS, COOMpaTh yCTAHOBKY U3  NPEIIOKEHHOIO
000pyI0BaHUS, 3aMUCHIBATH XO/1 ONBITa U (POPMYIUPOBATH BHIBOJIBI;

® BBINOJHATH MpPsIMbIE H3MEPEHHs] PACCTOSIHUSA, BPEMEHH, MacChl Tena, o0bEMa, CHIBI U
TEMIEPaTypbl C HWCIOJb30BAaHUEM AaHAJOTOBBIX M LU(POBBIX NPUOOPOB, 3aMUCHIBATH IMOKA3aHUSA
prOOPOB ¢ YUETOM 33aJaHHON a0COTIOTHOW MOTPEIIHOCTH U3MEPEHUH;

® TIPOBOJUTH HCCJICMAOBAHUE 3aBUCHMOCTH OJHOW (U3MYECKON BEIMYWMHBI OT JPYrod ¢
WCIIOJIb30BaHUEM MPSAMBIX U3MEPEHHM (3aBUCHMOCTH MyTH PABHOMEPHO JABHKYIIETOCS Tela OT BPEMEHH
JBIDKEHUS TeJa, CUIIBI TPEHHs CKOJBKEHHsI OT Beca Tena, KadecTBa 0OpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCHMOCTH CWJIbl TPEHUS OT IUIOIIAAU CONPUKOCHOBEHMS TEJ, CHJIbl YNPYTOCTH OT YJJIMHEHUS



MPY>KUHBI, BBITAJIKUBAIOIIEH CUIIBI OT 00bEMa MOTPYKEHHON YaCTH Tela U OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT INIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUHM IIaBaHUs Tell,
YCIOBUH paBHOBEeCHs pbluara M OJOKOB), y4yaCTBOBaTh B IJIAHWPOBAHUHM YYEOHOTO HCCIIEIOBAHUS,
coOMpaTh YCTAaHOBKY M BBINOJHATh M3MEpPEHMs, Cledys MpeUIoKEHHOMY IUIaHy, (DPUKCUPOBATh
pe3yabTaThl IMOJNyYEHHOH 3aBUCHUMOCTH (M3MYECKMX BEIMYMH B BHUJAE NPEIJIOKEHHBIX TaOIHI H
rpauKoOB, eaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEOBAHUS;

® [IPOBOAUTH KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMUYMH (IJIOTHOCTh BEIIECTBA XKHUJIKOCTU U
TBEP/OIO TeJa, CUjla TPEHUs CKOJIbXEHUS, JABJIICHNE BO3AyXa, BHITAJIIKUBAIOIIAs CUIIA, ACHCTBYIOIIAs HA
HOTPYXEHHOE B JKUAKOCTh TeN0, KOA(P(UIMEHT MOJE3HOI0 NEHCTBUS MPOCTBIX MEXaHWU3MOB), CIleays
MPEUI0KEHHONW MHCTPYKIMU: TIPH BBIIIOJHEHUN W3MEPEHUI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUHUCIIATh 3HAUCHHE UCKOMO BEJTMUUHBI;

e co0JI0AATh IPaBUIIa TEXHUKU 0€30MaCHOCTHU MPpHU paboTe ¢ 1abopaTopHbIM 000PYJOBaHUEM;

® yKa3bIBaTh MPHHLUIBI JACHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECBHI, TEPMOMETD,
JUHAMOMETpP, COOOMIAaloIIMecs COCYy/bl, OapoMmeTp, pblyar, MOJBWKHBIA U HEMOJBMXXHBIM OJIOK,
HaKJIOHHAs! JI0CKOCTb;

® XapaKTEepHU30BaTh MPUHIUIMBI JEHCTBUS HM3YUYEHHBIX HNPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpoM Ha WX OMHCaHMS (B TOM YHWCIE: MOJIIMIHUKH, YCTPOMCTBO BOAONPOBOAA, T'MAPABIMYECKUN
Ipecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), MHCIOJb3ys 3HaHUSA O CBOMCTBax
(bu3MYecKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [PUBOAUTH IPUMEPHI (HAXOIUTh MH(OPMALMIO O MPUMEpaxX) MPAKTUYECKOTO MCIOJIb30BaHUs
(u3MUeCKUX 3HAHWK B TMOBCEAHEBHOW KHM3HU MJsi OOECHedeHHss OE30MacCHOCTH MPHU OOpalIeHUH C
npubopaMM ¥ TEXHUYECKHMMM YCTPOHCTBaMH, COXpPAHEHHUS 310pOBbS M  COONIOJEHHS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOILIEH CpeIE;

® OCYUIECTBIATh OTOOp MCTOYHUKOB MH(OpManuu B MHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUM U ITyTEM CPAaBHEHUS PA3JIUYHBIX MCTOYHUKOB
BBIJIETIATH MHPOPMALUIO, KOTOPas ABIISETCS MPOTUBOPEUMBON MIIM MOKET OBITH HETOCTOBEPHOI;

® JCNOJb30BaTh IPU BBHINOJHEHUM YYEOHBIX 3aJaHUNl HAy4YHO-IIOMYJSIPHYIO JIMTEPaTypy
(bu3n4ecKoro cojepkaHus, CIpaBOYHbIE MaTepHualibl, pecypcbl ceTu HHTepHeT, BianeTh NnpuéMamu
KOHCITIEKTUPOBAHUs TEKCTA, IpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

e co3naBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIE W YCTHBIE COOOIIEHHWsS Ha OCHOBE 2-3
UCTOYHUKOB HHGpoOpMalMU (PU3MUECKOrO COAEp)KaHHUs, B TOM 4HCIe IyOJMYHO JAenaTh KpaTKue
COOOILIEHUsI 0 pe3yJibTaTaX MPOEKTOB WM Y4€OHBIX HCCIEI0BAaHUM, IPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3y4YEHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, CONPOBOXK/IATh BHICTYIUICHHE MTPE3EHTALUEH;

® [IpH BBHINOJHEHUU YUEOHBIX IPOEKTOB U UCCIIEAOBAHUM pacnpenensTh 0043aHHOCTU B IpyMIE B
COOTBETCTBUM C IOCTABJICHHBIMH 3a/la4yaMH, CIEAWTHb 3a BBIIOJHEHHEM IUIaHA JAEWCTBUMN, a/JeKBAaTHO
OLICHUBATh COOCTBEHHBIH BKJaJ B JEATENbHOCTh TPYIIBI, BBICTPaWBaTh KOMMYHHKaTHBHOE
B3aMMO/JICHCTBHUE, YUUTHIBAsI MHEHHE OKPYKAIOUIHX.

K xoHiy oOyuenus B 8 kJiacce npeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JTOJDKHBI OTPaXKaTh
chopMUpOBaHHOCTH y oOyuatonuxcs ¢ 3[IP ymenwuii:

® JICNOJIb30BaTh MOHATHUS: Macca U pa3Mephbl MOJIEKYJ, TEIUIOBOE JIBUKEHHE aTOMOB U MOJIEKYJI,
arperaTHbIE COCTOSTHHSI BEILIECTBA, KPUCTAIIIMUECKUE U aMOp(HBIE Tella, HACBIIICHHBIH U HEHACHIIIICHHBIH
nap, BJIQXHOCTh BO3AyXa, TEMIlEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATelb, JIE€MEHTApPHBIN
ANEKTPUYECKUH 3aps]l, dJIEKTPUUECKOE I10JIE, IPOBOJHUKH U JTUAIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUN
TOK, MATHUTHOE TIOJIE;

® pa3nuuaTh SBJICHUS (TEIUIOBOE paCIIUPEHUE U CKaTHe, TeIUIoNnepeiada, TEIIOBOe PaBHOBECHE,
CMauuBaHHe, KalWUIAPHbIC SIBJICHUS, WCHApeHHe, KOHJCHCAlUs, IUIABJICHHWE, KPHUCTAJUIN3AIUSI
(oTBepaeBaHme), KUNIEHUE, TEIUIONepeaada (TerIoNnpPOBOAHOCTb, KOHBEKIINS, U3TYyUEHHUE), dIICKTPU3AIUS
TEJ, B3aUMOJAECUCTBUE 3apsII0B, IEHCTBUS JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEICTBHE
MarHuToB, JE€MCTBUE MAarHUTHOTO IOJsI HAa NPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas WHAYKLUS) I10
ONMCAaHMIO MX XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIBITOB, AEMOHCTPHPYIOIIUX NaHHOE (U3UUECKOe
SIBJICHHUE;

® pacro3HaBaTh MPOSBIEHHE M3YYEHHBIX (U3UYECKUX SIBICHUH B OKpY’)KalOIIEM MHUpE, B TOM
yrcie Gpusnyeckue sSBICHHUS B IPUPOJIE: MOBEPXHOCTHOE HATSDKEHUE U KallWIIISIPHBIC SIBJICHUS B IPUPO/IE,
KpHUCTaJUIbl B pupoe, uzinydeHue ConHia, 3aMep3aHie BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI,



TyMaHa, HWHCA, CHETa, J3JICKTPUUCCKHUC SABJICHUSA B aTMOC(I)epC, SJICKTPUYCCTBO JKHBBIX OpPTraHHU3MOB,
MarHuTHoe mojie 3eMiH, Apeid MOonrocoB, poilb MAarHUTHOTO MHOJS Ui JKU3HU Ha 3emie, MOJIIpHOe
CUAHHUC, TIPU 3TOM IMCPCBOAUTH IMPAKTUYCCKYIO 3aaa4y B y‘-IC6HyIO, BBIICIAThE CYHICCTBCHHBIC CBOMCTBA
(mpu3Haku) GU3NIECKUX SBICHUIA;

® ONNUCHIBATh M3Y4YECHHBIE CBOWCTBA Tel M (DU3MYECKHE SABICHMS, HUCHONb3ys (U3NYECKHe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI JHEpPIHs, KOJWYECTBO TEIUIOTHI, YJAEIbHAas TEIUIOEMKOCTb
BEIIIECTBA, YJeJIbHAs TEIUIOTa IUIABJIEHUS, yJeJIbHAs TEIUIOTa MapooOpa3oBaHuUs, ynelbHas TEIUIoTa
CropaHus TOILJIMBA, KOBCI)(I)I/H_[I/IGHT IIOJIE3HOI'O I[CﬁCTBPIH TEIIOBOM MalllnuHbI, OTHOCUTCJIbHAA BJIAaXHOCTb
BO3/1yXa, SJIEKTPUYECKUNA 3apsij, CHila TOKA, IEKTPUUECKOE HANpsKEHHUE, CONPOTUBICHUE MTPOBOIHUKA,
yIIeIbHOE CONPOTUBJICHHE BEIIECTBA, paboTa M MOIIHOCTH D3JEKTPUYECKOIO TOKAa), NMPH OMHCAHUU
IIPaBUJIBHO TPAKTOBaTh (U3NYECKUH CMBICI HCIHOJIb3YEMBbIX BEIMYMH, OOO3HAYEHHUS M EIUHUILIbI
(U3NYECKUX BETUYMH, HAXOAUTH (YOPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIUYHHY C JPYyTUMHU
BEJIMYMHAMU, CTPOUTH I'papUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIINYMH;

® XapaKTepHU30BaTh CBOMCTBAa Teld, (PU3MYECKHE SBICHHS M IPOLECCHI, UCIOJb3Ys OCHOBHBIE
IIOJIOKCHU A MOHCKyanHO-KHHeTH‘ICCKOﬁ TCOpHUU CTPOCHHA BCIICCTBA, NPUHOUII CYIICPIIO3ULIUN noaeun
(Ha KayecTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma Juid yyacTKa LenH, 3aKoH Jxoyinsi—
JleHna, 3aKOH COXpaHEHHs YHEPTUH, TIPU STOM JIaBaTh CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aIUCHIBATH
€ro MaTeMaTU4eCKOe BBIPAKECHUE;

® OO0BACHATH (PU3UUECKUE MPOLIECCHl U CBOWCTBA Tel, B TOM YHCJIE€ U B KOHTEKCTE CUTyalUi
IIPAKTUKO-OPUCHTHUPOBAHHOI'O XapakTepa: BBISBJIATH IMPUIUHHO-CJIICACTBCHHBIC CBs3HU, CTPOUTH
o0bsicHeHHE U3 1—2 JIOTMYECKUX IIaroB ¢ ONOpoi Ha 1—2 M3y4YeHHBIX CBOWCTBA ()M3WYECKHUX SIBICHHUH,
(u3MYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

e pewaTh pacu€THbIe 3a7auu B 2—3 AEWCTBUS, UCHOJIb3Ys 3aKOHBI U (YOPMYJIbI, CBS3bIBAIOIINE
¢u3nyeckue BETMUMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 33Jaud 3allHChIBATh KPAaTKOE YCJIOBHUE, BBISBIATDH
HCOOCTAaTOK MOAaHHBIX IJId pPCIICHUA 3aaydu, BI)I6I/IpaTI> 3aKOHBbI U (i)OpMYJ'II)I, H€O6XOJII/IMI)I€ JJIsA eé
pelieHus, MPOBOAMTH pacu€Thl M CpaBHHUBATH IIOJIyYEHHOE 3HaueHHE (U3UUYECKON BEIWYMHBI C
HU3BE€CTHBIMU JaHHBIMMU,

® Dpacio3HaBaTb HpO6J’IeMBI, KOTOPBIE MOXHO PpCHIUTh IMpU IMOMOIIH (1)1/13I/I‘IGCKI/IX METO/J0B,
UCTOJNb3ysd ONHCaHWE HCCIENOBaHMSA, BBIJACIATh IPOBEPSIEMOE  IPEINOJIOKEHHUE, OIEHUBATh
IMPaBHUJIBHOCTD MMOPAAKa IMPOBCACHUA UCCIICAOBaHMsA, 1€J1aTh BBIBOIBI;

® IPOBOJUTH OMBITHl MO HAOMIOJACHHIO (U3NYECKUX SIBICHUNH WIM (PU3UYECKHX CBOMCTB Tel
(KanmwUISIpHBIE SIBIICHUS, 3aBUCHUMOCTH JIaBIICHUS BO3JyXa OT €ro o0bhEéMa, TemIepaTypbl, CKOPOCTH
Iporecca OCThIBAHMS M HAarpeBaHUS IPU M3JIYYEHUH OT [BeTa u3Iydawoueil (mornomaromniei)
MOBEPXHOCTHU, CKOPOCTH HCMAPCHHA BOJbI OT TCMIICPATYPbI KUAKOCTU U ILIOIIAIH ee IMMOBCPXHOCTH,
JIEKTpHU3alMs TeJl U B3aUMOJICHCTBHE IEKTPUUECKUX 3apsAA0B, B3aUMOIEHCTBHE NOCTOSIHHBIX MarHUTOB,
BU3yaIn3alus MarHuTHBIX MOJeH MOCTOSHHBIX MartguToB, I[GflCTBI/ISI MAaramMTHOIO 1moJjid Ha MPOBOAHUK C
TOKOM, CBOWCTBA 3JIEKTPOMAarHUTa, CBOMCTBA JIEKTPOABHUraTelNsi MOCTOSHHOIO TOKA): (OPMYIMPOBATH
IMPOBEPACMBIC ITPECATIOTIOKCHUA, CO6I/IpaTB YCTAaHOBKY U3 NPCAJIOKCHHOT'O O60py,Z[OBaHI/I$I, OIMHUCBhIBATH X0
OIbITa U (POPMYJINPOBATH BHIBOJIBI;

® BBIIOJHATH NPSMbIE M3MEPEHUs] TEMIEPaTyphl, OTHOCUTEIbHON BIIAXXHOCTH BO3/1yXa, CHIIBI
TOKA, HANpsXKCHUA C HCIIOJIB30BAHHMEM aHAJIOT'OBBIX HpI/I60p0B U JaT4YuKOB (1)I/I3I/I‘-IeCKI/IX BCJINYHH,
CpaBHUBATh PE3YyJIbTAThl U3MEPEHUH C YUETOM 3aJaHHOM aOCOIIOTHON MOTPELIHOCTH;

® [POBOAWUTH HCCIEAOBAHHE 3aBHUCHUMOCTU OJHOW (U3MYECKOW BEIMYMHBI OT JpPyro c
HCIIOJIb3OBAHHUECM TIPAMBIX H3M€p€HI/Iﬁ (3aBI/ICI/IMOCTI> COIIPOTUBJICHUA TIPOBOAHUKA OT €ro IAJIUHBI,
IUIOIIAJM TIONEPEYHOTO CEUEHUs] U YNAEIbHOTO COINPOTHBIICHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYIIETO Yepe3 MPOBOIHHUK, OT HANpPSHKEHUS Ha TPOBOIHMKE, MCCIEAOBAHHE IOCIEAOBATEIHLHOTO M
napajyieIbHOTO COETUHEHUH MPOBOJHMKOB): IUIAHMPOBATH HCCIEIOBaHME, COOMpaTh YCTAHOBKY U
BBITIOJIHSITh HM3MEPEHUsA, CJeAys TMPEeAJIOKECHHOMY IIIaHy, (PUKCHpPOBATh pE3yJbTAaThl TOJYYCHHOU
3aBHCUMOCTH B BUJIE TaOJIUI] U TpaMKOB, AeTaTh BEIBOJBI IO PE3yJIbTaTaM UCCIICAOBAHMUS;

® [IPOBOAUTH KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJINYMH (y/AeIbHAs TEIIIOEMKOCTh BEIECTBA,
COIIPOTHBIICHUE MPOBOJHUKA, PabOTa M MOIIHOCTH AJIEKTPHUYECKOTO TOKA): IUIAHUPOBATH W3MEPEHUS,
coOMpaTh KCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys NPEJIO)KEHHON HHCTPYKLIMH, U BBIYUCIATh 3HAUEHUE
BCINYHNHBI;

e co001aTh IIpaBUJia TEXHUKHU 0€30IaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000PYAOBAHUEM;



® XapaKTepHU30BaTh NMPUHLUIBI JEHCTBUSA HM3YYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOWCTB ¢
OTIOpOi Ha MX ONMUCaHMA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOHHa,
amMIepMeTp, BOJBTMETP, CUETUUK DJIEKTPUYECKOH HHEPIUHu, 3IIEKTPOOCBETUTENbHBIE IPUOOPHI,
HarpeBaTejbHbIE 3JCKTPONPHOOPHI (IIPUMEPHI), SIIEKTPUUYECKUE TPEIOXPAHUTENHN, DSICKTPOMATHHT,
UIEKTPOABUraTeNb IOCTOSTHHOTO TOKa), MCIOJb3ysl 3HAHUS O CBOMCTBaXx (U3MYECKUX SIBICHUH U
Heo0XoAuMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M MU3MEPUTENIbHBIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PHUCYHKaM (JKUJKOCTHBI TEpPMOMETp, TEpMOC, ICUXPOMETpP, TUIPOMETp, JBUTaTElb
BHYTPEHHETO CTOpaHUs, DJEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMBI DJJICKTPUYECKHX IIeTeld ¢
MOCJIeI0BaTeAbHbBIM U MapajlyIeIbHBIM COCIUHEHUEM 3JIEMEHTOB, pPa3jinyas yYCJIOBHblE 0003HaueHUs
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

® TMPHUBOJUTH MPUMEPHI (HAXOAUTh WH(POPMAIHMIO O MPUMEpax) MPAKTUIECKOTO HUCIOIH30BAHUS
¢u3nUeckux 3HAHUM B IOBCEIHEBHOM JKM3HU JUIs oOecreueHHs Oe30MacHOCTH IMpH OOpaleHUH C
npubopaMu ¥ TEXHHYECKHMMH YCTPOHCTBaMH, COXPAHEHHUS 3J0pPOBbS H  COONIOJEHHS HOPM
9KOJIOTUYECKOT0 MOBEICHUS B OKPYKAIOLIEH cpene;

® OCYUIECTBIATh MOMCK HMH(popManuu Qusnueckoro cojepkaHus B MHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUH W TyTEM CPaBHEHUS JONOJHHUTENBHBIX HCTOYHHUKOB BBIICIATH HH(OPMAIHIO,
KOTOpas SABJSETCA NPOTUBOPEUMBOM MM MOXKET ObITh HEIOCTOBEPHOI;

® CIIONB30BaTh MPU BBHIMOJHEHUM YUYEOHBIX 33JaHUN HAyYHO-IIOMYJISIPHYIO JIUTEPaTypy
(bu3n4ecKoro cojepkaHus, CIpaBOYHbIE MaTepualbl, pecypcbl ceTu HTepHer, BiazeTh npuéMamu
KOHCIIEKTUPOBAHUs TEKCTA, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

® co37aBaTh COOCTBEHHBIC MMCHbMEHHBIE M KPaTKHE YCTHBIE COOOIIeHHUs, 000011ast HHPOPMALIUIO
U3 HECKOJIIBKMX HCTOYHHMKOB (DU3MUYECKOrO COAEp)KaHUs, B TOM YHUCIE IyOJIMYHO MpPeICTaBIIATh
pe3yabTaThl MPOEKTHOW MIIM HMCCIEI0BATENbCKOM AEATENbHOCTH, MPU ATOM TPAMOTHO HCIOJIb30BAThH
W3yYEHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, CONPOBOXKIATh BHICTYIUICHHE ITPE3EHTALUEH;

® [IpH BBINOJHEHUH YYEOHBIX MIPOEKTOB U UCCIIEAOBAHUM (PU3NYECKUX MPOLECCOB paclpeseniTh
0053aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTABJICHHBIMU 3aJ[adyaMH, CICTUTH 3a BBHINIOJHEHHUEM ILIaHA
JeUCTBUI M KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJAJ B JAESATEIBHOCTH TPYIIIH,
BBICTPaNBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, MPOSIBIISS TOTOBHOCTH pa3peniaTh KOH(QIUKTHI.

K xoH1y o0yueHust B 9 kJiacce npeaMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
chopmupoBaHHOCTH Y o0yyaromuxcs ¢ 3[1P ymenwmii:

® HCIIONB30BaTh  MOHATHS:  CHCTeMa  OTcuéTa, MaTepuajbHas  TOYKa,  TPACKTOPHA,
OTHOCHUTEJIBHOCTh MEXaHHMUYECKOro JBWXKEHHus, naedopmanus (ymnpyras, IUIacTUYeCKas), TpEHHE,
HEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh M TEPETPy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEpAOE
TEJI0, LIEHTP TSXKECTU TBEPIAOTO TeNa, paBHOBECHE, MEXaHNYECKHUE KoleOaH!s U BOJIHBI, 3BYK, MH(pa3ByK
U YIbTPa3BYK, DJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH M
JAIbHO30PKOCTh, CIEKTPhl MCIYCKaHMs W TOIJIOUIeHHUs, anb(a, OeTa- U ramma-u3iIydyeHHs, U30TOIIbI,
sJIEpHAsi DHEPreTHKa,

e pa3nuyaTh SBJICHUSA (paBHOMEpPHOE H HEpaBHOMEPHOE NPSMOJIMHEHHOE JBIKEHHE,
PaBHOYCKOPEHHOE NPSMOJIMHEWHOE JBHXKEHHE, CBOOOJIHOE MaJIeHHE Tel, paBHOMEPHOE JBIKEHHE I10
OKpYKHOCTH, B3aUMOJICHCTBHE Tell, PEaKTUBHOE JIBUKCHUE, KOJIEOATEIbHOE BIKECHHE (3aTyXarolue 1
BBIHY)KJICHHbIE KoJIeOaHUs), PE30HAHC, BOJHOBOE JBWKEHHME, OTPAXEHHUE 3BYKa, MPSIMOJIMHEHHOE
pacmpocTpaHeHHe, OTpaXCHWe | NPEJIOMIICHHE CBeTa, IOJHOE BHYTPEHHEE OTpPaKEHHE CBETa,
pasnoxeHue 0enoro CBeTa B CIEKTP U CI0KEHUE CIIEKTPAIbHBIX 1IBETOB, TUCIIEPCHS CBETA, €CTECTBEHHAs
PaZMOaKTUBHOCTh, BOSHUKHOBEHHE JMHEHYATOTO CHEKTpa HM3IIyYeHUs) MO OMHCAHWIO MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

® pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3MUECKUX SBICHUNA B OKPY)KAIOLIEM MHUpE (B TOM
quciae GU3NYECKue SBJICHUS B NMPHUPOJE: MPUIMBBI U OTIMBBI, ABMKEHHE MiaHeT COJIHEYHOH cHCTEMBI,
pEaKTHBHOE JBM)KEHHE KHMBBIX OPTraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH, 3€MIICTpPSCEHHE,
ceficMUYecKHe BOJIHBI, I[yHaMM, 3XO, I[B€Ta TeJl, ONTUYECKHUE SBJICHHsS B IMPHUPOJE, OHOIOTHYEcKOe
JeiicTBUE  BUAMMOTO,  YJIbTPa(HOIETOBOIO M PEHTICHOBCKOIO  M3IY4YEHHH,  €CTECTBEHHBII
paznoOaKTUBHBIA (POH, KOCMUUYECKHUE JIyUH, PaIMOAKTUBHOE N3IyUYEHHE IPUPOAHBIX MUHEPAJIOB, eicTBHE
PaZlMOAKTUBHBIX M3JIy4€HUI Ha OpraHU3M 4YeJOBEKa), NMPH 3TOM MNEPEeBOJIUTH MPAKTHUYECKYIO 3a/ady B
y4eOHY0, BBIJICISTH CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKH ) (PU3HUCCKUX SBICHUIA;



® OMNUCHIBaTh HM3yUYEHHBIE CBOWCTBA Tel U (U3MUECKHE SBIICHUS, HUCIHONB3YS (U3HUECKUe
BEJIMYUHBI (CPEIHssI M MIHOBEHHas CKOPOCTh Tela IpU HEPABHOMEPHOM JIBWKEHHMHU, YCKOPEHHE,
nepeMeleHue, MmyTh, YIioBas CKOpPOCTb, CHJIa TPEHHS, CHJIa YHPYTOCTH, CHJia TSDKECTH, YCKOpPEHHE
CBOOOJHOIO MAJCHUs, BEC Teja, UMIYJbC Tela, UMIYJIbC CHJIBI, MEXaHH4YecKas paboTa M MOIIHOCTS,
MOTEHLIMAJIbHAs PHEPrHsl Tella, MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, NOTEHUMAIbHASI SHEPTHSI CHKATOM
NPY>KUHBI, KHHETHYECKas SHEPTHsl, OJTHAsE MEXaHWYeCKast YHEPIUs, IIEPUOJ] U YacToTa KoJIeOaHui, yiHa
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTellb MPEJIOMJICHHS Cpeibl), Mpu
ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3MYECKHA CMBICT HCIIOJIB3YEMbIX BEJIMYUH, OO0O3HAUYCHUS WU
€AMHULIBI PU3NYECKUX BEIMYMH, HAXOJAUTH (OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIHUUHY C
JPYTUMH BETUYMHAMH, CTPOUTH TPAPHUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEIHYHUH;

® XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUYECKUE SBJICHUS W MPOLECCHI, HCIOJIB3Ys 3aKOH
COXPAaHEHMs DHHEPIUH, 3aKOH BCEMUPHOIO TATOTEHMS, NPUHIMII CYNEPHO3ULIMUA CHJI, MPUHLUI
OoTHOcUTENbHOCTH [anmnes, 3akoHbl HbIOTOHA, 3aKOH COXpAHEHHWS HMITYJIbCA, 3aKOHBI OTPAKCHUS H
MIPEJIOMJICHHUS CBETA, 3aKOHBI COXPAaHEHMS 3apsIOBOIO M MAacCCOBOT'O YMCEN MPHU SAEPHBIX PEaKUusaX, MpU
3TOM JIaBaTh CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA ¥ 3alMCHIBATH €T0 MATEMATHIECKOE BHIPAKCHHE;

® OOBSACHATH (PM3MUECKHE TPOILECCHl W CBOWCTBA TEJ, B TOM YHCJIE W B KOHTEKCTE CHUTYyaIlHi
MIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BbIABIATh I[PUUYMHHO-CIICACTBEHHBIE CBS3H, CTPOUTh
00BsICHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOPON Ha 2—3 M3y4YEHHBIX CBOICTBA (M3UYECKUX SIBJICHUM,
(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelaTh pacuéTHbHIE 3a/1a4M (OMUPAIOLINECS HAa CUCTEMY U3 2—3 ypaBHEHHUH), UCHIOIb3YS 3aKOHbBI
1 (QOpMYIIBI, CBSA3BIBAIOIINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 33/1a4Ml 3alMCBHIBATH
KpaTKOE€ YCIIOBHE, BBIABIATH HEAOCTAIOIIME WM W30BITOUHBIC JaHHbIE, BHIOMPATh 3aKOHBI U (HOPMYJIH,
HEOOXOUMBIC JUIS PEIICHHS, IPOBOJINUTH PACYETHI M OIICHUBATH PEATHCTUYHOCTD MOTyYEHHOTO 3HAYCHUS
(u3N4YEeCKO BETUYNHBL;

® pacrno3HaBaTh IMPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIM (U3NYECKUX METOJOB,
WCTIONB3ys  ONWCAaHWe WCCIENOBAaHMSA, BBIICIATH IPOBEPSIEMOE  IPEINOJIOXKECHHUE, OICHUBATh
MPAaBUIBHOCTH TOPSIIKA MPOBEICHHS HCCIEIOBaHMSA, J€JIaTh BBIBOJbI, HHTEPIPETHUPOBATH PE3YJIbTAThI
HaOJIIOIEHUH U ONLITOB;

® TPOBOJWTH OIBITHI MO HAOIOJCHHUIO (DPU3MUYECKUX SIBICHUN WU (U3MUECKUX CBOWCTB Tell
(u3y4yenue BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEHHs PHEPTUH, 3aBUCHMOCTH MepHoja KojleObaHui
MPYKUHHOTO MasTHUKA OT MAcChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTD OT aMIUIUTY Il MaJIbIX
Kosie0aHMH, MPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, Pa3lIoKEHHE Oeoro cBeTa B CHEKTP, M3YUYECHHUE
CBOMCTB M300pak€HUsS B TJIOCKOM 3€pKajie M CBOMCTB M300pa’keHHUsl MpeaMeTa B COOUpAIOIIeH JTHH3E,
HaOJIOICHNE CIUIOIIHBIX M IMHEHYATHIX CIIEKTPOB U3IYUYECHHS): CAMOCTOSATEILHO COOUPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 0O0OpyAOBaHHWS, OMHCHIBATH XOJ OMbITA M €ro pe3yibTaThl, (HOPMYIUPOBATH
BBIBO/IBI;

® MPOBOAWUTH NPU HEOOXOTUMOCTH CEPHUIO0 MPSIMBIX U3MEPEHU, Ompenaessisi cpenHee 3HaYCHHE
n3MepsIeMoil BenMUMHBI ((hOKYCHOE PAacCTOSIHUE COOMPAFOIICH JIMH3BI), 00OOCHOBBIBATH BBHIOOp crocoba
u3MepeHus (U3MEpUTENbHOro Ipubopa);

® IPOBOAUTH HCCIENIOBAHWE 3aBUCHUMOCTEH (DPM3MYECKHX BEJIMYHMH C HCIIOJIB30BAaHHEM MPSIMBIX
M3MepeHuil (3aBUCUMOCTb TyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 HaualbHOW CKOPOCTH,
neproJia KojaebaH!i MaTeMaTHIeCKOTO MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHUs CBETa
OT yIJIa MaJIeHUs! U yIJia MPEeJIOMIICHHS OT yIJia MaJeHus): TUIAaHUPOBATh MCCIIEOBaHNE, CAMOCTOSATEIHHO
coOHMpaTh YCTaHOBKY, (PUKCHPOBATH pe3yNIbTaThl OJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH B BUIC
TaOIuI ¥ TpauKOB, 1eJaTh BHIBOBI MO PE3yIbTaTaM UCCIEIOBAHUS;

® TPOBOJUTH KOCBEHHBIC H3MEPEHUS (U3MUECKUX BEIUYHH (CPEqHSS CKOPOCTh M YCKOPEHHE
TeJla TPH PaBHOYCKOPEHHOM JBIDKEHHH, YCKOpPEHHE CBOOOJHOTO TMaJeHUs, KECTKOCTh MPYKUHBI,
KO3 (ULIMEHT TpeHUsl CKOIbKEHHUs, MEXaHn4YecKas paboTa U MOIIHOCTh, YaCTOTa U MEPHO KOJIeOaHH
MaTeMaTHYEeCKOTO M MPYKWHHOTO MasTHUKOB, ONTHYECKasi CHJIa COOMpAIONICH JHH3BI, PaJHOAKTUBHBIN
¢doH): MIaHUPOBATH M3MEPEHHsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIMONHITH MU3MEPEHUS,
Cliefysl MPEUIOKEHHOW WHCTPYKIMU, BBIYUCIATH 3HAUYCHUE BEIMYMHBI M aHAIM3HPOBATH TMOJIYYCHHBIC
PE3yNbTaThI ¢ YUETOM 33/IaHHOM MOTPEITHOCTH U3MEPEHU;

e Co0MI0aTh MPaBHIIa TEXHUKH 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOPHBIM 000PYAOBaHUEM;

® pa3nuyaThb OCHOBHBIC IMPHU3HAKH H3YyUEHHBIX (U3UUYECKUX MOJIENEH: MaTepuanbHas TOYKa,



a0COIOTHO TBEPIOE TEJO, TOUCUHBIM UCTOYHHUK CBETA, JIy4, TOHKAs JTUH3a, IUIAaHETapHAsT MOJENb aTOMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTO SApa;

® XapaKTepHu30BaTh MPUHLHUIBI ACHCTBHUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONOpOM Ha MX OoNMcaHus (B TOM 4YHCIE: COUAOMETP, AATUYUKU IOJIOKEHHUS, PACCTOSIHUS U YCKOPEHHS,
pakera, 3XOJIOT, OYKM, MEPUCKOI, ¢oToanmmapar, ONTHYECKHE CBETOBOJbI, CIIEKTPOCKOI, IO3UMETP,
KaMmepa Bunbcona), uCnonb3ys 3HaHUSA O CBOMCTBAaX (PU3MUECKUX SIBICHUH U HEOOXOAUMBIE (PU3UUECKUE
3aKOHOMEPHOCTH;

® UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHCYHKH H3YyUYEHHBIX TEXHUYECKHUX YCTPOWCTB,
M3MEPUTENIbHBIX TPUOOPOB M TEXHOJIOTHYECKUX MPOIECCOB MPH PEIIEHUN YU4EeOHO-TIPaKTUYECKUX 3a/ad,
OINITUYECKUE CXEMBI JJIS IOCTPOEHUS U300paKEHUH B IJIOCKOM 3€pKajie U COOMparoIie JINH3E;

® TPUBOAUTH MPUMEPHI (HAXOIUTh MH(OPMAIMIO O MPHUMEpaX) MPAKTUYECKOTO MCIOIB30BaHUS
(u3MyecKUX 3HAHUM B IOBCEIHEBHOW KHU3HU MJsi oOecredeHuss Oe30MacHOCTH IpU OOpalieHHH ¢
npubopaMM ¥ TEXHUYECKHMMM YCTPOHCTBaMH, COXpPAHEHHUS 310pOBbS M  COONIOJEHHS HOPM
JKOJIOTUYECKOI0 ITOBEJICHUS B OKPYKAIOLIEN Cpelie;

® OCYIIECTBIAThH NMOUCK MHPOpManuu pusnueckoro coaepkanus B lHTepHere, caMOCTOATENBHO
(dbopMynIHMpyss TOUCKOBBIA 3ampoc, HAXOIUTh MYTH OIpPEACNIICHUs] JOCTOBEPHOCTH IOJYyYEHHOM
nH(pOpMalLIMY HA OCHOBE UMEIOIINUXCS 3HAHUHN U TOTIOJTHUTEIbHBIX HICTOYHHUKOB;

® JCNOJb30BaTh IPU BBHINOJHEHUM YYEOHBIX 3aJaHUNl HAy4YHO-IIOMYJSIPHYIO JIMTEPATypy
(U3MYECKOTO CONEep)KaHMs, CIPaBOYHBIE MaTepHalbl, pecypcbl ceTn MHTepHeT, BianeTh mpuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIK U3 OAHON 3HAKOBOI CHCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHbIE IMCHbMEHHBIE M YCTHBIE COOOILICHMS Ha OCHOBE HH(popManmuu u3
HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOTO COAEpkaHMs, MyOJUYHO MPEACTABIATH PE3yJIbTaThl MPOEKTHOM
WM UCCIIE0BATENIbCKON JEATEIbHOCTH, PU 3TOM T'PAMOTHO HCIOJIb30BaTh M3YyUYE€HHbIM MOHATHUUHBIN
anmapar H3y4aemoro pasjena (U3MKH M COINPOBOXAATh BBICTYIUIEHHWE IMIpe3eHTalue ¢ ydyéToMm
0COOEHHOCTEH ay TMTOPUU CBEPCTHHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJimyecTBo yacoB DJIEKTPOHHBIE
Ne | HammeHoBaHue
n/nm | pa3aejioB U TeM B K n (mudpossbie)
E OrpaMMbl cero 0; TPOJIbHbIE pﬁaKTquCK"e oOpa3oBaTejibHbIE
porp Pa0OThI padoThI pecypes:

Paznes 1. @usuka u e€ posib B NO3HAHUM OKPY/KAKOIIEr0 MUPA

11 ®dusnka — HayKa O 5 bubmuorexa [IOK

PUPOJIE https://m.edsoo.ru/7f416194
1.2 | ®usnyeckue BEITUYNHEI 2 1 53257/(;?8%1(];})?‘5/7 £416194
13 EcrecTBeHHOHAy4HBIN 2 1 bubmmorexa [IOK

METOJ TTO3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazgeny 6
Pa3znea 2. IllepBoHayasibHble CBeIeHUS 0 CTPOEHUHU BellleCTBA

bu6mmoreka [IOK

2.1 | Crpoenue pemectea 1 https://m.edso0.ru/7f416194

JBuxenue u

2.2 | B3aUMOJEHCTBHAE YaCTHUI] 2 1 Enbmiorexa HOK
' https://m.eds00.ru/7f416194
BEILIECTBA
23 ArperaTHbl€ COCTOSTHUS 2 bubmuorexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
Wroro no pazueny &)

Paznen 3. /IBukeHune u B3auMo/ieiicTBHE TeJl

3.1 | MexaHu4eckoe ABUKEHUE | 3 | bubnmnoreka [JOK
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39 WNueprus, macca, 4 1 bu6mmoreka [IOK
' IUIOTHOCTD https://m.edso00.ru/7f416194
bu6morexa [JOK
3.3 | Cuna. Bunwt cun 14 1 2 https://m.edso00.ru/7f416194
Wroro no pazueny 21
Pa3znen 4. /laByienne TBEPABIX TeJl, JKHAKOCTEH U ra3oB
JaBnenue. llepenaua
41 JTABJICHUS TBEPIBIMU 3 bubmnoreka LIOK
' TeJNaMH, JKUIKOCTIMH U https://m.edsoo.ru/7f416194
rasamu
bubmnoreka LIOK
4.2 | Mlapnenne xunxoctn S https://m.edso00.ru/7f416194
bu6mmoreka [JOK
4.3 | AmmocepHoe naBieHHe 6 https://m.edso00.ru/7f416194
JelicTBue KUIKOCTH U BuGmuorexa [IOK
4.4 | rasa na norpyxcunoe B ! ! 3 https://m.edsoo0.ru/7f416194
HHUX TEJIO
Wroro no pazneny 21
Paznen S. PaboTra 1 MOIIHOCTB. JHEPIUs
but6mmoreka [IOK
5.1 | PaGora n mommocts 3 1 https://m.edso00.ru/7f416194
bu6mmorexa [JOK
5.2 | lpocThie MexaHu3MbI 5 1 https://m.edso0o.ru/7f416194
bubmuoreka IHOK
5.3 | Mexanuueckas SHepri 4 1 1 https://m.edS(]J_}).ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO 68 3 12
YACOB I10 [TPOT'PAMME
8 KIIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHnoBanue
(uu¢posbIe)
n/m | pasejioB H TeM Bcero | Kourpoabnsie | IlpakTtnueckue 0GpazoBaTeabHbIE
NporpamMmel padoThI padoThI pecypes
Paznea 1. TemyioBblie sIBJIEHUA
11 CrtpoeHne u cCBOMCTBa 7 bubnuorexa [JOK
' BEIIICCTBA https://m.edsoo.ru/7f4181ce
Bubnumoreka IIOK
1.2 | Tennossie mpoueccet 21 . S https://m.edsg).ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DiiekTpryeckne 1 MAarHMTHBIE SIBJIEHUS
DeKTpUUYECKUe 3apsibl. Bubmorexa IIOK
2.1 3ameeHHf’ 1€ TeJIa 1 X ! 1 https://m.edsoo.ru/7f4181ce
B3aUMOJENCTBUE
29 [locTosHABIH 20 1 7 bubmuoreka [JOK
' AJIEKTPHUYCCKHUI TOK https://m.edsoo.ru/7f4181ce
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bu6mmoreka [JOK

2.3 | Marnuribie apneims 6 . 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnmoreka [JOK
' WHTYKITHS https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
Pe3epBHOE Bpemst 3
IIEE KOJIMYECTBO YACOB 68 3 145
110 ITPOI'PAMME '
9 KJIACC
KosmuyecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBanue
(uudgposbIe)
n/m ﬁaiI;eJ:;fMILTeM Bcero | KontpoabHsie | [IpakTuueckue 06pA30OBATENBHBIE
porp padoThI padoThI pecypel
Paznen 1. Mexanuveckue siBJeHUsI
M
11 BEI:/I):?}I;II/[II: ;K((:);oco&l 10 1 Bubmiorexa LIOK
' 1 https://m.edsoo.ru/7f41a4a6
€ro ONHUCaHus
N bubnuoreka [JOK
1.2 | Bsaumoeiictsue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
1.3 | 3axomt coxpancHis 10 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pa3zgen 2. Mexann4yeckue KoJe0aHUA U BOJIHBI
21 MexaHn4deckue 7 3 bub6mmoreka [IOK
' KoJIeOaHust https://m.edsoo.ru/7f41a4a6
29 MexaHW4ecKue BOJIHBI. 8 1 3 bubnuorexa [JOK
' 3BYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15

Pa3znes 3. DiieKTPOMArHUTHOE MOJI€ M DJIEKTPOMATHUTHBIE BOJHBI

DNeKTPOMarHuTHOE
31 |monmew 6 2 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHbIE https://m.edsoo.ru/7f41a4a6
BOJTHBI
Hroro 1o pazueny 6
Pa3znesn 4. CBeToBbIE SIBJICHHS
41 3aKOHBI 6 2 bubmmorexa [JOK
' pacIpOCTPaHEHHUs CBETA https://m.edsoo.ru/7f41a4a6
492 JIMH3BI ¥ oNITHYECKHE 6 3 but6mmoreka [JOK
' IPUOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6emoro 3 5 bubnunoreka [JOK
' CBETA B CIICKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 5. KBanTOBBIE SIBJICHUS
4
5.1 HSEIB;CK?;?: I::IBeTa 4 1 bubmorexa LOK
' H https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 | CtpoeHue aTOMHOTO 6 1 bubnmoreka [JOK
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aapa

53 | Slnepupic peakin ! ! E;Ir?s?;r?w?:é(s%gr(alléMlMaG

Wroro no pazgeny 17

Pa3znea 6. [loBToOpuTEIHH0-00001IAKO NI MOTYJ/Ib
[ToBTOpEHME M

6.1 00001IeHEe 9 2 bubmmoreka [{JOK
COJIEpKaHUA Kypca https://m.edsoo.ru/7f41a4a6
¢bu3uku 3a 7-9 kiacc

Htoro no pazneny 9

OBUIEE KOJIMYECTBO 102 7

YACOB 110 ITPOTPAMME
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