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NOACHUTENbHASA 3AMUCKA.

Pabovast mporpamMma eCTECTBEHHOHAYYHOW HAIPABICHHOCTH MO (HU3UKE C HCIOJIb30BAHHEM
obopynoBanus 1eHTpa «Touku pocta» st 7-9 KIIacCOB OCHOBHOM MIKOJIBI COCTaBJICHA U pa3paboTaHa B
COOTBETCTBHH C:

e ®denepanpHbiM 3akoHOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoit ®enepanuu» (C U3M. M JOM., BCTYIl. B CHIY C
01.09.2020);

e  TpeboBanmsimu DeslepalibHOTO TOCYIaPCTBEHHOIO0 00pPa30BaTEIbLHOrO CTaHIAPTa
OCHOBHOTO 001mIero oo6paszoBanusi (yTB. HpuUKazoM MUHHUCTEpCTBA 00pa3oOBaHUs H
Hayku Poccutickoit @eneparuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HammoHanmpHOrO mpoekra «OOpa3oBanue» (yTB. NPE3UTMYMOM
Cosera mnipu Ilpesumgenre PP mo crpaTeruyecKkoMy pa3BUTHI0O U HAIlMOHAJIbHBIM
IpoeKTaM, IpoTokoi oT 24.12.2018 Ne 16);

e TocymapcrBeHHor  mporpammoit  Poccuiickoit ~ ®Denepauuun  «Pa3Butue
obpazoBanus» (yrB. IlocranoBnennem IlpaBurensctBa PD or 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «O6 yTBEep>KIEHUU TOCYIAapCTBEHHOM mporpaMmmbl Poccuiickoii
Oenepanun «Pazputre o0pazoBaHuUs»;

®  aBTOPCKOW MPOTpaMMOIl OCHOBHOTO OO0IIero oOpazoBaHUs Mo (Gu3MKe Js 7-9 Kilaccos
(A. B. Il€pemmkun, H.B. ®unmonoswny, E.M.I'ytHHK, M., «/podayr, 2015 1.);

e  y4eOHBIM INIAHOM M OCHOBHOM 00pa3zoBaTenbHOM porpaMMbl OO0 MBOY «110 Ne46y;
e MeToauueCKUMU PEKOMEHAAIMSMU 10 CO3JaHUI0 M (PYHKIIMOHUPOBAHHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3AIMSIX, PACIIOIIOKEHHBIX B CEIbCKOM MECTHOCTH H
MaJjbIX ropojax, LIEHTPOB 0Opa30BaHUS €CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKOM
HanpasneHHocTel («Touka pocray) (YTBepkIeHbI pacnopsbkeHneM MHHHCTEepPCTBa
npocseiieHus Poccuiickoit @enepannu ot 12 stuBaps 2021 r. Ne P-6).

Pabouas mporpamma peanmmsyercs B yueOHukax A. B. Ilepermkuna «®usuka 7 kmacey, «Pusmka 8
knace», «@msuka 9  wmacc» cuctembl  «Beprtukamby» Ilepprmkua A, B., yueOHuk s
00111e00pa3oBaTelIbHBIX YueOHbIX 3aBeeHui. M. : [Ipoda, 2020

[Iporpamma ompeessieT CoAepKaHue U CTPYKTYpY ydeOHOro MarepHaia, oCIe0BaTeIbHOCTh €ro
U3yuYeHHUsl, MyTH (OPMHUPOBAHHS CHUCTEMbl 3HAHHUN, YMEHHH M CIOCOOOB [EATEIbHOCTH, Pa3BUTHS,
BOCIIUTAHHWA U COLUATIU3AllNU yHaIlIUXC.

Coznanue 1entpa «Touka pocTay mpeamnoiaraeT pa3BUTHE 00pa3oBaTEIbHOU
MHQPacTpyKTypsl  0011€00pa30BaTeIbHONM  OpraHW3alMd, B TOM  4YHCI€  OCHAllleHue
00111e00pa30BaTEIbHON OpraHnu3alum:
obopynoBaHuem, cpeacTtBamMum OOyvyeHUss UM BOCMUTaHWA AN u3ydeHus (B TOM  ywucne
3KCMEPUMEHTANbHOrO)  MPeAMETOB,  KypCOB,  AWUCLUMMNWMH  (MOAyren) ecTeCTBEHHOHAY4HOW
HanpaBMneHHOCTU  MpW  peanu3auuMnm  OCHOBHbIX  0bLleobpa3oBaTenbHbIX — MporpaMm U
[OMONHUTENBHBIX 06LLeobpa3oBaTenbHbIX NPOrpamMmm, B TOM YMCre ANS PacLUMPEHUst COAepPXKaHus
y4ebHoro npegmeTa « Prsmnka;
obopynoBaHuem, cpeactBamy  0Oy4eHMs U BOCMUTaHUSI AN peanusauuM  nporpaMm
[OMONHUTENBHOrO 06pa3oBaHNs eCTeCTBEHHOHAYYHOW HanpaBneHHOCTEN;

KOMMbIOTEPHBIM U MHBIM 060PYAOBaHNEM.

[TpodunbHbli KOMIIEKT 00OpyaoBaHUs obOecrieunBaeT 3((EKTUBHOE TOCTHKEHHE
00pa30BaTEeNFHBIX  PE3YJIbTATOB  OOYYAIOMIMMHUCS TI0 TpOrpaMMaM eCTECTBEHHOHAYYHOMH
HaNpaBJIEHHOCTH, BO3MOKHOCTh YIIIyOJIEHHOTO M3Y4YEHUS OTAETbHBIX MPEIMETOB, B TOM YHUCIIE
it (POPMUPOBAHHS M300PETATENHCKOTO, KPEATHBHOTO, KPUTHUYECKOTO MBIIUICHUS, Pa3BUTHS
(YHKIMOHAIBHONH TPAaMOTHOCTH y OOY4YalolIMXCs, B TOM YHCIIE E€CTECTBEHHOHAYYHOH U
MaTEeMaTHYECKOH.

OKCNEepUMEHT SBNSAETCA WUCTOYHMKOM 3HAHWUA U KPUTEPUEM WX WUCTUHHOCTM B Hayke.
KoHuenuus coBpemeHHOro obpasoBaHusa nogpasymeBaeT, YTo B y4eOHOM 3KCNepUMEHTE BEAYLLYIO
porb OOMMKEH 3aHATb CaMOCTOATESbHbI  UCCNeAoBaTENbCKUM  YYEHUHECKUA  SKCMEPUMEHT.
CoBpeMeHHblE 3KCMEpPUMMEHTarnbHbIE UCCNEeAOoBaHUs MO (U3NKE Yxe TPyaAHO npeactaBuTb 6es
MCMOMb30BaHNsl HE TOMbKO aHasnoroBblX, HO W LMGPOBbIX U3MepUTENbHbIX nNpubopos. B



degepanbHOM rocygapctBeHHOM obpasoBaTenbHoMm cTaHgapTe (ganee — ®rOC) nponucaHo, YTo
OOHWM 13 YHMBEpPCanbHbIX y4eOHbIX

penctBun  (oanee — YY[), npuobpeTaemblx y4valMMUCS, [OOIDKHO CTaTb YMEHWe
«MNPOBEAEHMST OMbITOB, MNPOCTbIX 3KCMEePUMEHTAalbHbIX WCCNeAoBaHWUA, MPsSIMbIX U KOCBEHHbIX
N3MEPEHMI C UCMONb30BaHMEM aHamNoroBbIX U LIMAPOBLIX N3MEPUTENbHbLIX NPUGOPOBY.

Y4YebHbIN 3KCNePUMEHT MO PU3NKe, NPOBOAUMbIA Ha TpaaMUMOHHOM obopyaoBaHun (6e3
npUMeHeHus UMdpPoBLIX nabopaTtopuii), He MOXeT B MOMHOM Mepe obecneunTb pelleHuMe BCex
obpasoBaTenbHbIX 3ag4a4 B COBpeMeHHOM LWkone. CroxuBlascs cuTyaums obycrnoeneHa
CyLLeCcTBOBaHNEM psifa Npobnem:

b TpaanunoHHOE LWKOJIbHOE oGopy,u,oaane n3-3a OrpaHNYeHnda TEXHUYECKNX
BO3MOXXHOCTEWN HE NO3BOSISIET npoBOANTb MHOIME KOJin4eCTBEHHbIE NCCITEA0BaAHNA,

b ONMNTENBbHOCTL  MpoBeAEHUA (bl/l3|/|'-leCKl/IX nccrnegoBaHMn  He  Bcerga
corftacyeTtcd C ANMMTENbHOCTbHO yqe6Hb|x 3aHATUN;

L4 BO3MOXXHOCTb npoeeaeHund MHOTINX CbVI3VIquKVIX nccnegoBaHum

orpaHuymBaeTcs TpeboBaHMAMM TEXHUKM Be30nacHOCTU 1 Ap.

Lincposas nabopatopusi KapauvHanbHbiM 06pasoM U3MEHSIET MEeTOAMKY W coaepXaHue
9KCNEPUMEHTANbHOW AEATEeNbHOCTM U MOMOraeT pewnTb BbillernepeyvncrieHHble  npobnemsl.
Wnpoknii cnekTp UuUMpoBbIX AATYMKOB MO3BONSAET YyyallMMcCa 3HaKoOMUTbCA C NapameTpamu
PU3NYECKOrO IKCMEPUMEHTA HE TOSbKO Ha KAYeCTBEHHOM, HO W Ha KOMMYeCTBEHHOM ypoBHe. C
NMoMOLLb0  UMdpPOBOK nabopaTopMn MOXHO MPOBOAUTL AOMNUTENbHbIA  3KCMIEPUMEHT Jaxe B
OTCYTCTBUM 3KcnepumMmeHTaTtopa. [lpy 3ToM u3aMmepsieMble OaHHble U pesynbTaThl MX 06paboTkM
oToBpaxalTca HenocpeaCTBEHHO Ha 3KpaHe KoMMbloTepa.

B npouecce ¢opmmnpoBaHMa aKCNepUMEHTaNbHbIX YMEHUM MO (u3MKe yvalmMncs yumTcs
npeacTaBnATb MHopmauumo 06 nccnegoBaHnn B YETbIPEX BUAAX:

. B BepbanbHOM: OnuCbiBaTb 3KCMEPUMEHT, CO34aBaTb CMOBECHYK MoAerlb
aKCrnepuMeHTa, (UKcMpoBaTb BHMMaHWE Ha U3MepPSAEeMbIX (OU3NYECKUX BeNUYUHAX,
TEPMUHOMOMN;

. B TabMYHOM: 3anNONHATbL Tabnuubl AaHHbIX, feXallnXx B OCHOBE MOCTPOEHUS
rpadunkoB (Npu 3TOM Yy y4yallMXCs BO3HUKAET NEPBMYHOE NpeacTaBneHne o macwrtabax
BESTUYUH);

. B rpacmyeckom: CTponTb rpadukn No TabnuyHbiM OaHHLIM, YTO NO3BONSIET
NnepenTn K Bbl- OBWKEHUIO TMNOTE3 O XapaKTepe 3aBUCUMOCTU MeXay (PU3MyYecKuMu
BENUYMHaAMM (NpPU  3TOM y4YUTENb MOKa3biBaeT MNPEUMYLLECTBO B BM3yanu3aumm
3aBMCUMOCTEN MeXay Benu- YaHaMmu, HarnsggHoCTb U MHOTOMEPHOCTb);

. B aHanutnyeckom (B BMAE MaTeMaTUYECKUX YPaBHEHWURN). NPUBOAUTb
MateMaTuyeckoe OonucaHne B3aMMOCBA3N (U3NYECKUX BENMYMH, MaTemMaTuyeckoe

0606LLEeHNE NONYYEHHbIX PE3ynNbTaToB.

Mepexon K kaxaoMy aTany npeacTaBrieHusi MHOPMaUMM 3aHUMAaeT [0CTaTOYHO GOMbLLOWA
NpoMexyTok BpeMeHu. besycnoBHo, B 7—9 knaccax 3TOT npoLecc HeobxoauM, HO B CTapLumx
Knaccax 3TO BPeMsi MOXHO Obifio Obl OTBECTU Ha pelueHue Ooree BaxHbIX 3agad. B aTom nnaHe
umcpoBble nabopaTopuy NO3BOMSOT CYLLECTBEHHO 3KOHOMUTb BPEMSI, KOTOPOE MOXHO MOTPaTUTh
Ha (bOpMI/IpOBaHVIe ncernegoBaTesribCKNX y|v|eHv||7| ydqawmxcsd, BblpaXalwnxca B creayrwmx
[AENCTBUAX:

e onpeaeneHue Npodnemsl;

*  MOCTaHOBKa MCCneaoBaTeNbCKON 3adauu;

*  NNaHMpPOBaHWE peLLeHns 3agauu;

®  MOCTPOEHMe Moaenen;

®  BbIOBWXEHUE TUMOTES;

e  3KCMepuMeHTanbHas NpoBepKa rmnoTes;

e  aHanu3 JaHHbIX SKCMEPUMEHTOB UNN HAOMOAEHUN;

e bopmynMpoBaH1e BbIBOAOB.

HOCJICI[HI/IC oAbl y yqamuxcsa Ha6n10;[aeTc;1 HU3Kas MOTHUBAaIA HU3YUCHUA
C€CTCCTBCHHOHAYYHBIX JUCHOUIIJIMH M, KaK CJICACTBUC, IMaJCHHUEC KadeCTBa O6pa30BaHI/I$I.
[MudpoBoe ydueOHOe 00OpYIOBaHHME TO3BOJSAET YYAIIUMCS O3HAKOMHTHCS C COBPEMEHHBIMHU



METOJIAMU HCCIIENOBAHUS, IPUMEHSAEMBIMU B HAYKE, a YUYUTEI — MOPUMEHATh Ha IPAKTUKE
COBPEMEHHBIE IME€IarOTMYECKUE TEXHOJOTUH. [103TOMY TIiIaBHOM COCTaBIISIOLIEH KOMIUIEKTA
«Toukoit poctay ABIAIOTCS IUGPOBBIC TAOOPATOPUH.

[Ipennaraemast mporpaMmMa peain3yercsi C MOMOIIbI0 y4eOHO-MeToIuIecKuX KoMIuiekToB (YMK).

YMK jyist KaxJI0T0 KJiacca BKIIHOYACT: YUCOHUK, 3aJaUHUK, METOAMYECKUE MaTePHAIIBI JIJIST YUUTEIIs,
CaMOCTOSITETTbHBIE 1 KOHTPOJIbHBIE PabOTHI.

[Inarupyrores CIeIyroIre (hopmbt OpraHM3alNN y4eOHOTO mporiecca:
(poHTANIbHBIC; KOJUICKTUBHBIC, TPYIIOBBIE; padoTa B mape; HWHIUBUAYAJIbHEIC.

B npenogaBanuu npenMera OyAyT HCIOIB30BATHCS CIICAYIONIUE TEXHOJIOTUU U METOJIbI: JTMYHOCTHO-
OPHEHTHpPOBaHHOE O0yUeHHE; TpoOiieMHOe oOydeHne; muddepeHnpoBaHHOoe O0OYUICHHE, TEXHOJIOTHH
0o0ydeHUsI Ha OCHOBE PEUICHUS 33]1a4; METO/[bl MHAUBHIyaJTbHOTO O0yUCHUSI.

Oco0OeHHOE 3HAuYCHHE B TPENOJAaBaHUU (U3UKM HMMEET IIKOJIbHBIA (DU3MYCCKUI 3KCIICPUMEHT, B
KOTOPBIA BXOJAAT JIEMOHCTPAIIMOHHBINA JKCIIEPUMEHT W CaMOCTOSTENbHBIE J1a0opaTOpHBIE pPabOTHI
YYaIXcsl.

Hesabro n3yvyenusi pU3NKHU B OCHOBHOM 1IKOJIE SIBJISCTCH:
1) B HANIPABJIEHHH JJHYHOCTHOTO PA3BUTHS

- BOCIHTaHHE TOTOBHOCTH OOYYAIOIIMXCS K CaMOPa3BHTHIO M CaMOOOpa30BaHHIO Ha OCHOBE
MOTHBAIIMU K 00yUEHUIO 1 ITO3HAHHUIO;

-(popMupoBaHHEe TIEHHOCTH 3I0POBOTO M 0e30macHOro o0pas3a >KW3HH, TPaBUJ HHIUBUIYAIEHOTO U
KOJJICKTUBHOI'O 6e3OHaCHOFO IIOBCACHHA B ‘Ipe3BbI‘IaI\/'IHI)IX CUTyalluAX, YIpOXarOmUX XU3HU U 310POBBIO
JIFOJICH, TIPaBUJI TIOBEJICHUS Ha TPAHCIIOPTE U HA JOPOrax.

-BOCIIUTaHWE YOEXKJAEHHOCTH B BO3MOXKHOCTH IIO3HATh TPHUPOAY, HEOOXOTUMOCTH Pa3syMHOIO
HUCIIOJIB30BaHUA I[OCTI/I)KGHI/Iﬁ HayKu H TEXHOJIOTUH JUJIsL ILaJ]bHefIHIeFO pa3BUTUA UYCIIOBCYECKOI'O
00111eCTBA;

-pa3BUTHE YBOXEGHHUS K TBOPIAM HAyKH W TEXHHWKH, OTHOIIEHUS K (HM3WKe KaK K DIIEMEHTY
o011e9enoBeYecKoi KyJIbTypHI;

2) B MeTanpeIMeTHOM HANPABJICHUH

OCBOCHHE 3HAHWH O MEXaHWYECKUX, TEeIUIOBBIX, JIIEKTPOMAarHUTHBIX ¥ KBAaHTOBBIX SIBICHUSAX;
BEJIMUMHAX, XapaKTePU3YIOIIUX ITH SBICHUS; 3aKOHAX, KOTOPHIM OHU TTOAYUHSIOTCS; METOJaX HAYIHOTO
MO3HAHUSI TPUPOBI U POPMHUPOBAHUS HA STOW OCHOBE MPEJICTABICHUH O (GU3NUECKON KapTHHE MHPA;

OBJIAACHNUEC YMCHHAMU MPOBOAUTH Ha6HIOI[eHI/I$I MIPUPOJHBIX HBHGHI/Iﬁ, OIIUChIBATh H 06061HaTI)
pe3yabTaThl HAOIIOIEHHI, UCIIOIB30BaTh MPOCTHIE U3MEPHUTEIBHBIE TTPUOOPHI I U3YUCHHS (PUINIECKIX
SIBJICHUH; TIPEJICTABIISTh PE3YJIbTaThl HAOIOACHNUH WM U3MEPEHHI B BUJIE TAOJHUII, TPAQHUKOB U BBISBIISATH
Ha DTOM OCHOBE OMITUPUYECKUE 3aBUCHUMOCTH, IPUMCHATHL IIOJYYCHHBIC 3HAHUA IJIA O6’I)51CH€HI/IH
pa3HOOOpa3HbBIX MPHUPOJHBIX SBIEHUH W TMPOIECCOB, MPHUHIWIOB JCWCTBUS BAXKHEHIINX TEXHUYECKHUX
YCTPOWMCTB, /sl petieHns (PM3NYeCKuX 3a/1a4;

pa3BUTHE MMO3HABATEILHBIX HHTEPECOB, HHTEILICKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce
pemreHust (HU3MUYECKUX 3a/7ad W BBHIMOJHEHUS OKCIEPUMEHTAIBHBIX HWCCIEOBAaHUN; CIIOCOOHOCTH K
CaMOCTOSITETLHOMY TIPUOOPETEHHI0 HOBBIX 3HAaHUM 1O (M3MKE B COOTBETCTBHH C JKU3HEHHBIMHU
HOTpe6HOCT$IMI/I " MHTCpECaMU;

- HUCIIOJIB30BaTh KOMIIbIOTEPHBIC TEXHOJIOI'NH1 JJIsA peuiCHuA I/IH(i)OpMaHI/IOHHBIX u
KOMMYHUKAIIMOHHBIX YYEOHBIX 3a/la4, B TOM 4HCJE: BBIYHCICHHE, HalVMCAaHWE IIHCEeM, COYMHEHWUH,
JTOKJIaI0B, pedepaToB, CO3IaHUE PE3CSHTAIINA U JIp.;

Ili1anupyemblie pe3yabTaThl 0CBOCHUA Y4eOHOTr0 npeaMera «Puzukay.

JIn4HOCTHBIMU pe3yabTaTaMu o0ydeHus pusnke B 7-9 kmaccax sBISIOTCS:

® PpPa3BUTHUC MO3HABATCIIBHBIX HWHTCPECOB, MHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIIOCcOOHOCTEH

yYUyaliuxcs;

° Y6CX(I[€HHOCTB B BO3MOYKHOCTH IIO3HAHWA HIPUPOJbI, B HCO6XO)II/IMOCTI/I pa3dyMHOro

HCITIOJIb30BAaHUS ,Z[OCTI/DKGHI/Iﬁ HAayKHU 1 TEXHOJIOTHI JUJIsL nanLHeﬁmero Pa3BUTUA YCTTOBCUCCKOTO

O6HICCTBa, YBAXCHUEC K TBOpHaAM HAYKHM W TCXHUKHU, OTHOUICHUE K (1)I/I3I/IKG KakK DJJICMCHTY

00111e4€eI0BEUECKON KYIbTYPHI;

® CaMOCTOSTENBHOCTh B TPHOOPETEHNH HOBBIX 3HAHWUHN M IMMPAKTHYECKUX YMEHHUIA;

® TOTOBHOCTH K BLI60py JKU3HCHHOTO IIYTHU B COOTBETCTBUU C COOCTBEHHBIMA HUHTCpECaMU U

BO3MOKHOCTSIMU,



® MOTHBalUsg 06pa3OBaTean0171 ACATCIABHOCTH IKOJBbHHUKOB Ha OCHOBC JIMYHOCTHO
OPHUCHTUPOBAHHOT'O IMMOAXO0JAA,
e (opMupoBaHuE IICHHOCTHBIX OTHOWICHHH IPYr K JPYry, YYUTEII0, aBTOpaM OTKPBITHHA M
M300pETeHU, pe3yIbTaTaM O0yUCHHUSI.
MeTanpeaMeTHbIMU Pe3yJbTATAMM 00yueHus GHu3uKe B 7-9 Kiaccax SBISIOTCS:
® OBJIAaJACHHC HaBBIKAMH CaMOCTOATCIBHOTO HpI/IO6pCTeHI/IH HOBBIX 3H8.HPII>1, OopraHusanunu
yqe6H0ﬁ JCATCIBHOCTH, IIOCTaAaHOBKHU ueneﬁ, IJIaHUPOBAaHUA, CAMOKOHTPOJIA U OLICHKH
PE3YyJIbTAaTOB cBOEH ACATCIIBHOCTH, YMCHUAMU IMPCABUACTL BO3MOJKHBIC PE3YJILTATHI CBOUX
JEHCTBU;
® JIOHHMMaHHUC pa3m/1qm71 MEXKAY HUCXOIHBIMU (I)aKTaMI/I W THUIIOTE3aMM I HUX 06’[>$ICHCHI/IH,
TCOPCTUUCCKUMHU MOJCIISIMA U PCAJIbHBIMU O6’beKTaMI/I, OBJIaACHNUC YHUBCPCAJIbHBIMU y'-IC6HI)IMI/I
HeﬁCTBI/IHMH Ha MpuMepax rurnoTes3 ajisd 00BACHEHHS U3BECTHBIX (baKTOB n SKCHCpI/IMeHTaﬂLHOﬁ
MIPOBEPKH BBIABUTAEMBIX THIIOTE3, Pa3pabdOTKH TEOPETUUCCKUX MOJCICH IPOIECCOB WU
SIBIICHMI,
o q)OpMI/IPOBaHI/Ie yMeHHI;'I BOCIIPUHUMATD, HCpepaGaTLIBaTI) " MNpEAbLABIATH I/IH(l)OpMaHI/IIO B
CIIOBECHO, 0Opa3HO, CHMBOJIMYECKOH QopMax, aHaIU3UpoBaTh U TepepabaThIBaTh
IIOJIyYCHHYIO I/IH(I)OpMaLII/IIO B COOTBETCTBHH C ITIOCTABJICHHBIMH 3aJadaMU, BBIACISATH OCHOBHOC
COACPIKAHUEC IMPOYHUTAHHOI'O TCKCTAa, HAXOAUTHh B HEM OTBCTHI Ha IIOCTABJICHHBIC BOIIPOCHI N
U3JaraTh ero;
e TpUOOPETEHUE OIbITa CAMOCTOSATEIBHOIO IIOMCKA, aHajgu3a M oTOOpa HH(OpMalHMU C
HCIIOJIb30BaAHUEM PA3JIMYHBIX HMCTOYHHMKOB MW HOBBIX I/IH(I)OpMaI_II/IOHHI)IX TEXHOJIOTHI JUIA
PEIICHUA ITO3HABATCIIbHBIX 3aJia4,
® Ppa3BUTHUC MOHOJIOTUYECKON U Z[I/IaJIOFI/I‘-ICCKOI\/'I pcuu, yMCHUA BbIpa)KaTb CBOU MbLICIA U
CIOCOOHOCTH BBICIYIIUBATh COOECEJHUKA, NMOHUMATh €ro TOYKY 3PEHUs, NpPU3HABATh IPABO
APYToro 4€JI0BE€Ka HAa MHOC MHCHHE,
® OCBOCHHE IIPUEMOB ,[[ef/'ICTBI/Iﬁ B HCCTAaHJAPTHBIX CHUTYyallUAX, OBJIAACHHUE SBPHUCTHYCCKUMU
METOAaMH pelieHus mpodieM;
e (opMHUpOBaHHE YMECHHI PabOTATh B IPYIIIE C BHIMOJIHEHUEM PA3JIUYHBIX COLUATIBHBIX POJICH,
MNPEACTABIIATH U OTCTANBATh CBOU B3IJIAJbI U y6e)K,Z[€HI/I${, BECTHU JUCKYCCHUIO.
Peryastusubie YY /I
OOyuaromuicst MoJyYUT BO3MOXKHOCTB JUIsS (GOPMHUPOBAHUS CIIEAYIOLIMX PETYISTUBHBIX Y Y /1.
YMeHne caMoCTOoATeNbHO onpedensatb uenu obydvyeHus, cTaBuTb M (OPMYNMpoBaTb HOBbIE
3agayu B y4ébe 1 no3HasaTernbHOM AesaTenbHOCTU, pas3BnBaTb MOTUBbLI U UHTEPECHI CBOEN MO-
3HaBaTeribHOW AeATEeNbHOCTU.
OO0yJaroIHNACs CMOXKET:
aHanuanpoBaTb CyLLEeCTBYOLLME 1 NraHnpoBaTh Byaylime obpasoBaTenbHble pe3yrnbTaThl;
naeHTuduumupoBaTtb cCo6CTBEHHbIE NPOBNeMbl 1 onpeaensaTb rnaBHyo npobnemy;
BblABUraTb BepcuMM pelleHns npobnembl, OpMynMpoBaTb rMMNoTesbl, MNpeaBoCxXuaTb
KOHEYHbIN pe3ynbTar;
CTaBuUTb LUernb [AeATeNnbHOCTM Ha OCHOBE OnpefenéHHon npobnembl U CyLLEeCTBYHOLLMX
BO3MOXXHOCTEW;
dopmynmpoBaTth y4ebHble 3ag4a4uv Kak warv JOCTMXKEHUS NOCTaBEHHOW Leny AesaTenbHOCTY;
060CHOBbIBaTb LierieBble OPUEHTUPbI M MPUOPUTETbLI CCbINIKaMW Ha LEHHOCTW, yKasbiBad ©
060CHOBbIBas NOrMYeCcKyo NocneaoBaTenbHOCTb LIAroB.
YMeHne caMOCTOATENbHO MNNaHWpoBaTb NYyTU  OOCTWXKEHWS uernen, B TOM  4ucre
anbTepHaTUBHbIE, OCO3HAHHO BblIbMpaTb Hanbonee adpPeKTMBHbBIE CNOCOOLI peLleHns y4ebHbIX
M No3HaBaTerbHbIX 3a4au.
OO0y4YaroIIHUNCs CMOXET:
onpeaendatb Heobxoanmoe(ble) gencrTeme(d) B COOTBETCTBMM C Yy4e€OHOM U MO3HaBaTENbHON
3ajavyamu 1 COCTaBNSATb anropuTm ero(nx) BblNOMHEHUS;
060CHOBbIBaTb U OCyLLECTBNATL BbI6Op Hanbonee ahdekTnBHbLIX CNOoCcCOB0B peLleHns y4ebHbIX
1 NO3HaBaTerbHbIX 3a4ay;
onpeaenaTb/HaxoAnTb, B TOM YUCrie U3 NMPearioXeHHbIX BapnaHToB, YCNOBUSA A11S BbINONHEHUS
y4yeBGHON 1 No3HaBaTenbHOW 3a4ay;



BbICTPANBATb XXM3HEHHbIE NMaHbl HAa KPAaTKOCPOYHOE Byayliee (3asBnaTb LeneBble OPUEHTUPDI,
CTaBUTb afeKkBaTHble UM 3ajayM W npegnaraTb AEWUCTBUSA, YyKasbiBas M OOOCHOBbIBas
norMyeckyto nocnegoBaTesnibHOCTb LWaros);

BblOMpaTh M3 NpeasioKeHHbIX BapuMaHTOB M CaMOCTOATENbHO UCKaTb CpeacTBa/pecypcbl Ang
pelleHns 3a4a4n/QOCTUKEHUS Lenu;

COCTaBMATb NMaH peLleHns npobremMsbl (BbIMONMHEHNSA NPOEKTa, NPOBEAEHUSA NCCIeL0BaHNS);
onpegendaTb NoTeHumanbHble 3aTpyAHEHUS NpU pelleHnn y4ebHoM 1 nos3HaBaTenbHOW 3a4ayun
N HaxXoAUTb CpeacTBa Ans UX YCTPaHEHWS;

onucbiBaTb CBOW OMbIT, OYOPMALAs ero And nepegavv ApYyruM INogdaMm B BUAE TEXHOMOrUU
peLLeHns NpakTUyYecKnx 3agay onpeaenéHHoro Knacca;

nnaHMpoBaTb U KOPPEKTMPOBATL CBOK MHAMBUAYaNbHYIO 06pasoBaTenbHY TPAEKTOPUIO.
YMeHune cOOTHOCUTb CBOM AENCTBUSA C NriaHUpyeMbIMU pesynbTaTamMu, OCyLLECTBNATb KOHTPOIb
CBOEN OedATenbHOCTUN B npouecce OOCTUXKEHUs pesynbTaTta, onpeaensTb cnocobbl 4encTBui B
pamMKkax npennoXeHHbIX YcrnoBurM u TpeboBaHWA, KOPPEKTUpPOBaTb CBOWM [OEWCTBUS B
COOTBETCTBUM C U3MEHSIIOLLENCS CUTyauunen.

OO0yJaromuicss CMOXKET:

onpegensaTb COBMECTHO C NeAaroroM 1 CBEPCTHUKaMU KPUTEPUUN MaHMpyeMbIX pe3ynbTaToB U
KpUTEPUN OLIEHKN CBOEN Y4ebHOM AesaTenbHOCTY;

cuctematmampoBatb (B TOM  4ducne BblbvpaTb NPUOPUTETHBIE) KPUTEPUM  MNITAHUPYEMbIX
pe3ynbTaToB M OLEHKMN CBOEN OeATEeNbHOCTY;

oTObUpaTh UHCTPYMEHTbI NS OLEHVBaHUA CBOEN AEeSATENbHOCTU, OCYLLECTBIIATb CAMOKOHTPOMb
CBOEN OeATEeNbHOCTU B pamMKax NpeanoXeHHbIX YCnoBu n TpeboBaHnii;

OLEeHUBaTb CBOK [AEeATENbHOCTb, apryMEHTUpPyst MPUYMHbI OOCTUXKEHWUS WM OTCYTCTBUSA
nnaHMpyemoro pesynbTara;

HaxoaMTb AOCTaTOYHble CpeAcTBa ANSA BbINOSIHEHMS YY4eOHbIX OENCTBUA B M3MEHsIHoLencs
cuTyaumm u/vnm Npym OTCyTCTBMM NIIaHUPYEMOro pesynbTaTa;

paboTas no cBoeMy nnaHy, BHOCUTb KOPPEKTMBbI B TEKYLLYIO AEATENbHOCTb HA OCHOBE aHanusa
N3MEHEHUN cuTyaumm ans nony4yeHus 3annaHMpoBaHHbIX XapakTepuCTuK
npoaykta/pesynbrara;

yCTaHaBNMBaTb CBA3b MEXAY MOMy4YEHHbIMN XapakTepUcTUKaMm NpoayKTa n xapakTepuctmkamm
npouecca AeATEeNbHOCTM W MO 3aBeplleHuMn [OeATenbHOCTU npegnaraTb U3MEHe- Hue
XapaKTepUCTUK NpoLiecca Ans noyvyeHus yrnyylleHHbIX XapakTePUCTUK NPOAYKTA;

CBEpPsITb CBOU OENCTBUS C LeNbio 1 Npy HEOH6XOAMMOCTM UCNPaBNATb OLUMOKM CaMOCTOATENBHO.
YMeHune oueHvBaTb NPaBUSIbHOCTb BbINOIHEHUS y4ebHOW 3ag4ayvm, COGCTBEHHbIE BO3MOXHOCTU
€é peLueHus.

OO0yJaroIIUNCs CMOXKET:

onpeaensaTb KpUTepun NpaBunbHOCTU (KOPPEKTHOCTIN) BbINOMHEHNS y4ebHON 3adaqu;
aHanuanpoBaTb M 0OOOCHOBbLIBATb MNPUMEHEHME COOTBETCTBYIOLLEr0 MWHCTPYMEHTapusa NS
BbINOMHEHUS y4ebHOM 3agauu;

CcBOOOAHO NONBb30BATLCS BbIpabOTAHHLIMU KPUTEPUAMUN OLEHKM U CAMOOLIEHKWN, UCXOAA M3 Lenn
N UMEIOLLIMXCHA CPEeACTB, pa3nuyas pesynbTaTt U cnocobbl 4eNCTBUN;

oueHMBaTb MPOAYKT CBOEN [OeATEeNbHOCTM N0 3adaHHbIM  W/UMM  CaMOCTOSTENbHO
onpeaenéHHbIM KpUTeprsiM B COOTBETCTBUN C LIENbIO AEATENbHOCTY;

060CHOBbIBaTb AOCTMXMMOCTb Lenu BblOpaHHbIM CNOCOBOM Ha OCHOBE OLEHKM CBOUX
BHYTPEHHUX PECYPCOB U SOCTYMHbIX BHELLHMX PECYPCOB;

dMKCMpOoBaTb N aHaNU3npoBaTbh ANHAMUKY COBCTBEHHbIX 06pa3oBaTesfbHbIX PE3ySbTaToB.
BrnageHne ocHoBamMuM CaMOKOHTPOMSA, CaMOOLIEHKU, MPUHATUA pelleHUA U OCYLLEeCTBIIeHUs
OCO3HaHHOro Bblbopa B y4eBHON 1 NO3HaBaTENbHOM AEATENBHOCTMU.

OO0y4YaroIIHUNCs CMOXKET:

HabnogaTe M aHanuanpoBaTb COOCTBEHHYK y4eOHyl M MO3HaBaTeNbHY OEeATENbHOCTb U
AEeATENbHOCTb ApYrMx 00yyaloLmxcsa B NpoLecce B3avMOnpoOBEPKMY;

COOTHOCUTb pearnbHble U NnaHupyemble pesynbTatbhl MHAUBMAYaNbHOM 0OOpa3oBaTenbHON
AeATeNnbHOCTU U AenaTth BbIBOAbI;

NPYHMMaTb peLleHne B y4ebHOM CUTyaumm 1 HECTU 3a HEro OTBETCTBEHHOCTD;

CaMOCTOSATENbHO OnpefensaTb NpUYMHBI CBOEro ycrnexa WM Heycnexa U HaxoA4uTb CnocoObl
BbIXO4a U3 cUTyauun Heycnexa;



PETPOCNEKTUBHO onpeaensaTb, Kakme AEeNCTBMA MO pelleHnto y4ebHoM 3agaum unu napameTpsbl
3TUX AENCTBUI NPUBENM K NOMYYEHUIO UMEIOLLIErocs NpoaykTa y4ebHon AesTeNnbHOCTH;
AEeMOHCTpUpoBaTb NPUEMBbI perynsaumm ncmMxouanonornyecknx/aMoLmoHarnbHbIX COCTOAHUI
ANa  OOCTWXKeHUs adpdeKTa YCrNoKOeHMs (YCTPaHEHUSI 3MOLMOHANbHOM  HaMpPshKEHHOCTH),
acbdekTa BOCCTaHOBNEHUA (OcrnabneHus nposiBNeHMn yTomrieHus ), adpdpekta akTuBm3auun
(NoBbILWEHNA NCUXOUINOIOrMYECKON PEAKTUBHOCTN).

Ilo3naBaTenbHble YY1
OO0yJaromuics MOYIUT BO3MOKHOCTE IS (DOPMHPOBAHUS CIICIYIONTNX ITO3HaBaTebHbIX Y'Y .

YMeHve onpegenaTb MNOHATMS, co3daBaTb 0006LWeHus, ycTaHaBnvBaTb  aHarnoruu,
KnaccuuumpoBaTb, CaMOCTOATENBHO BbIOMPaTh OCHOBaHUSA U KPUTEPUU ANA Knaccudukauum,
yCTaHaBnuBaTb MNPUYNHHO-CNEACTBEHHbIE CBSI3M, CTPOUTb  JIOTMYECKOe  paccyxaeHue,
ymMo3akritodeHve (MHAYKTMBHOe, AeAyKTMBHOE, NO aHanormm) n genatb BbiBOAbI.

OO0yJaromuics CMOXKET:

noabupartb CnoBa, COMNOAYMHEHHbLIE KMHOYEBOMY CIIOBY, OMpedensiiolme ero npusHakm u
CBOWCTBA;

BbICTPAMBaTb JIOrMYECKYI0 LIENOYKY, COCTOSILLYIO M3 KMOYEBOro CrioBa M COMOAYMHEHHBLIX eMy
CnoB;

BblAenATb OOLWUIA NpU3HaK ABYX WM HECKOMbKUX MPeaMeTOB UNN ABMEHUA N OBBACHATb UX
CXOACTBO;

00beanHATbL NpeameTbl U SABNEHUs B TPynnbl MO OnpeferniéHHbIM npu3Hakam, CcpaBHMBAThb,
KnaccudmumnpoBaTtb 1 0600w aTh akTbl U ABNEHUS;

BblAenNATb ABneHne 13 obLiero psaaa apyrnx ABrneHuin;

onpegenatb ob6CToATENbCTBA, KOTOPblE MpeALlecTBOBann BO3HUKHOBEHMIO CBA3N  MeXay
ABNEHNSIMU, M3 3TUX 0BCTOATENbCTB BbIAENATL onpeaenstowmne, cnocobHble ObiTb NPUYNHON
AAHHOMO ABIEHUS, BbISBIATb NPUYMHbBI U CNEACTBUS ABMEHUM,

CTPOUTb paccyxgeHne OT ObLMX 3aKOHOMEPHOCTEM K YaCTHbIM SABIIEHUAM U OT YacCTHbIX
ABNEHWM K OOLLMM 3aKOHOMEPHOCTSIM;

CTPOUTb pacCyXAeHue Ha OCHOBE CpaBHEHMSA MNPEeAMETOB M SBMEHWW, BblOENAS Npyu 3TOM
obLwme npusHaku;

nanaratb NOMy4YeHHY MHpOpPMaLMIO, MHTEPNPETUPYSA €€ B KOHTEKCTE peLlaemMon 3agadu;
CaMOCTOATENbHO YKasbiBaTb Ha WHOpMauMio, HyxXOawLlylocsa B MpoBepke, npegnaratb w
NPUMEHATb CNocob NPoOBEPKN JOCTOBEPHOCTM MHpOpMaLmy;

Bepbanv3oBaTb 3MOLIMOHANbHOE BneYaTrieHne, oka3daHHOEe Ha Hero MCTOYHUKOM;

00OBACHATb ABNEHUSI, NPOLECChI, CBA3M U OTHOLLEHUS, BbIIBNSEMbIE B XO4€ NO3HaBaTESbHOM U
nccnegoBaTeNnbCkOM  OeATenbHOCTN  (NpMBOAUTL  OOBACHEHME C  U3MeHeHMeM  POpMbl
npeacTaBrieHnsi; OObACHATb, OeTanmManpyd unm obobuiasi; o6bACHATbL C 3a4aHHOW TOYKM
3peHunst);

BbISIBMSATb M Ha3biBaTb NPUYMHbI COOBLITMSA, SIBEHUHA, B TOM 4ucCre BO3MOXHble/Hanbonee
BEPOATHbIE MNPUYMHbI, BO3MOXHble MOCNEACTBMS 3a0aHHOW MPUYMHBI, CaMOCTOSITESbHO
OCYLLECTBIASA NPUYNHHO-CNEACTBEHHBIN aHanms;

AenaTtb BbIBOL, Ha OCHOBE KPUTUYECKOro aHanmusa pasHblX TOMEK 3peHusl, NOATBEPXKAATb BbIBOS,
COBCTBEHHOW aprymMmeHTaumen nnm caMocToATENbHO NOYyYEHHbIMU AAHHBIMMU.

YMeHue cosgaBatb, NPUMEHATL U Npeobpa3oBbiBaTb 3HAKM M CUMBOSbI, MOAENN U CXEMbl ANS
peLleHns y4ebHbIX 1 No3HaBaTeNbHbIX 3a4au.

OO0yJaromuics CMOXKET:

0603Ha4YaTb CUMBOMIOM M 3HAKOM NpeaMeT U/Unu SBrneHue;

onpeaensaATb NorMyeckme CBA3WM Mexay npeametramm u/mnu siBneHnsiMmn, obo3HavaTb AaHHble
nornyeckmne CBA3N C NOMOLLLbIO 3HAKOB B CXEME;

co3gaBaTb abCTpaKkTHbIN NN peanbHbli 06pa3 NnpegmeTa U/unu ABneHus;

CTPOUTb MOAESNb/CXeMY Ha OCHOBE YCOBMI 3a4aun u/unm cnocoba eé peLleHus:;

co3gaBaTb BepbanbHble, BELECTBEHHble W WH(OPMAUMOHHbIE MOLENU C BblAENEHNEM
CYLLECTBEHHbIX XapakTepucTuk obbekTa Ans onpegeneHus cnocoba pelleHus 3ajayun B
COOTBETCTBUM C CUTyaLNEN;

npeobpas3oBbiBaTb MOAENM C LENbI BbISABMEHNA OOLLMX 3aKOHOB, ONpedensowmx AaHHYo
npeameTHyto obnacTb;



nepeBoAUTb CIOXHYK MO COCTaBy (MHOrOACNEKTHYK) MHopMaumio n3 rpadumyeckoro mnm
opmanm3oBaHHOro (CMMBOJSIbHOrO) NPeACTaBeHNsa B TEKCTOBOE N HA06OPOT;

CTPOUTb CXEeMy, anroputMm LEeNCTBUS, UCMPaBNATb UMM BOCCTaHaBNUBATb HEU3BECTHbIN paHee
anropuTM Ha OCHOBE UMetoLLLerocsi 3HaHusi 06 obbekTe, K KOTOPOMY MPUMEHSAETCS anropuTM;
CTPOUTb AOKa3aTeNbCTBO: NPSAMOE, KOCBEHHOE, OT NPOTUBHOIO;
aHanuanpoBaTb/pednekcnpoBaTtb ONbIT pa3paboTkm M peanu3auum yd4ebHOro npoekTa,
nccnenoBaHus (TEOPETUYECKOro, 3MMUPUYECKOr0) Ha OCHOBE MNPeasIoKEHHOW MNpobnemMHomn
cuUTyaummn, NOCTaBMAEHHONM Lienu U/unu 3agaHHblX KpUTEPUEB OLEHKN NpoayKTa/pesynbTaTa.
CmMbICnoBoOE YTeHMeE.

OO0y4YaroIIUNACs CMOXKET:

HaxoanTb B TekcTe Tpebyemyio wHpopMaumio (B COOTBETCTBUM C LUENAMU  CBOEWN
OeATeNbHOCTN);

OpPUEHTMPOBATbCS B  COAEPXaHUW  TeKcTa, MNOHWMMAaTb  LENOCTHbIA  CMbICIT  TEKCTa,
CTPYKTYPUPOBATb TEKCT;

yCTaHaBNMBaTb B3aMMOCBSA3b OMNMCAHHbIX B TEKCTE COOLITUI, SIBNEHWUA, NPOLLECCOB;
pe3toMMpoBaTb MMaBHYIO MOE TEKCTA,;

KPUTUYECKM OLeHNBATb codepxaHue n opmy TeKCTa.

dopmupoBaHme © pasBUTUE IKOSTOMMYECKOTO MBbILWMEHUSA, YMEHue TMpUMEHATb €ro B
no3HaBaTefbHOMW, KOMMYHUKATUBHOW, COUManbHOW  MpakTUke U npodeccuoHanbHOm
OpUeHTaumu.

OO0y4YaroIIHUNACs CMOXKET:

onpeaendaTb CBOE OTHOLUEHWNE K MPUPOAHON cpeae;

aHanuanpoBaTb BIIMSHME 3KONOrM4eckmx hakTopoB Ha cpeay 0bUTaHUs X1BbIX OPraHN3MOB;
NPOBOAUTb NPUYMHHBIA U BEPOSTHOCTHbIM aHann3 aKorormyecknx cuTyauni;

NPOrHO3NpoOBaTbh M3MEHEHUSA CUTyauun Mpu CMeHe LEWCTBUS OOHOro haktopa Ha OencTBue
apyroro dakTopa;

pacnpoCTPaHATb JKOSIOTMYEeCKMe 3HaHUA M y4yacTBOBaTb B MpakTUYeCcKUX Aenax no 3awute
OKpYy>KatoLLen cpenbl;

BblpaxaTb CBOE OTHOLUEHWE K MPUPOAE Yepe3 PUCYHKU, COUMHEHUs, MoAesii, MNPOEeKTHble
paboTbl.

PasBuTne motMBauum K OBNageHuIo KynbTypOr aKTUBHOMO MCMOSb30BaHUS CRoBapen n Apyrux
NMOWNCKOBBIX CUCTEM.

OO0yJaroIIUNCs CMOXKET:

onpegensaTb Heo6xoauMble KIoYeBbIE MOMCKOBbBIE COBa U 3anpochl;

OCYLLECTBMATb B3aMMOLENCTBME C ANTIEKTPOHHBIMU NMOUCKOBBLIMU CUCTEMAMU, CITIOBaPSIMMU;
dopMmnpoBaTe MHOXECTBEHHYIO BbIOOPKY M3 MOUCKOBBIX WMCTOYHWKOB AN OObeKTMBU3aLUK
pe3ynbTaToB MOUCKA;

COOTHOCUTb MOJSTyYeHHbIe pe3ynbTaTbl MOMCKA CO CBOEW AEATENbHOCThIO.

KommynunkatusHabie YY |

YMeHune opraHm3oBbiBaTb y4ebHOe COTPYOHUYECTBO Y COBMECTHYHO AEeATENbHOCTb C yYnuTenem
N CBepCTHUKamn; paboTaTb WHAMBMAYaNbHO W B rpynne: HaxoauTb oOLllee pelleHve wu
paspelwatb KOH(MMUKTbI Ha OCHOBE COrfacoBaHua MNO3UUMA N y4éTa UHTEPECOB;
dopMynmpoBaTb, apryMeHTMPOBaTb 1 OTCTanBaTb CBOE MHEHWME.

OO0yJaromuics CMOXKET:

onpeaendaTb BO3MOXHbIE PO B COBMECTHON AEATENBbHOCTMY;

urpaTb OnpeaenéHHyro posib B COBMECTHOWN OeATENbHOCTY;

nNpYHMMaTb NOo3nuunio cobeceHuka, MOHMMas NO3ULMIO APYroro, pasnuyaTb B €ro peyn: MHeHne
(TOYKy 3peHus), gokas3aTenbCTBO (apryMeHTbl), hakTbl; rMNOTe3bl, aKCUOMbI, TEOPUN;
onpegendtb CBOM AEUCTBUA W OENCTBUA NapTHEpa, KOTopble cnocobcTBoBann wnu
nNpenaTCTBOBaNU NPOAYKTUBHOM KOMMYHUKaLWUN;

CTPOUTb MNO3UTUBHbIE OTHOLLIEHNSA B NpoLecce y4ebHOM 1 No3HaBaTeNbHON AEeATENbHOCTY;
KOPPEKTHO W apryMEHTMPOBAHHO OTCTamBaTb CBOK TOYKY 3pEHUs, B [OUCKYCCUM YMETb
BblABUraTb KOHTPApPrymMeHTbl, nepedpasnpoBatb CBOK MbICNb (BNageHne MexaHu3mMoMm
9KBUBAsIEHTHbIX 3aMEH);

KPUTUYECKM OTHOCUTLCA K COOCTBEHHOMY MHEHMIO, C AOCTOMHCTBOM MpU3HaBaTb OLUMOOYHOCTb
CBOEro MHeHUs (eCnmn oHO TakOBO) N KOPPEKTMPOBATb €ro;

npeanaratb anbTePHATUBHOE peLleHne B KOH(MKTHON CuTyauum;



BblAeNATb 0OLLYH0 TOUKY 3pEHNS B OUCKYCCUN;
AoroBapmBaTbCA O MpaBuiax M Bonpocax Anis obCyXaeHUa B COOTBETCTBMU C MOCTaBEHHOM
nepeg rpynnon 3agayen;
opraHu3oBbiBaTb y4yebHOe B3auMmogenctBue B rpynne (onpegenstb obwwe  uenwu,
pacnpefendatb ponu, 4oroBapuBaTbCsa APYr C APYroM U T. 4.);
YyCTpaHATb B paMKkax Aauarnora paspbiBbl B KOMMyHMKauumu,  0ByCrnoBfeHHble
HeNnoHUMaHueM/HenpuUATUEM CO CTOPOHblI cobecedHuka 3agadv, POPMbl UNKN CoOepPKaHUSA
awnanora.
YMeHne OCO3HaHHO WUCMonb30oBaTb peveBble CpeacTBa B COOTBETCTBUM € 3ajaden
KOMMYHUKaLMK 1S BblpaXXeHWUs CBOMX YYBCTB, MbICMen U NoTpebHocTen Ans NnaHupoBaHUS m
perynsaumm cBoen OesTenbHOCTU; BNageHne YCTHOW U MUCbMEHHOW pPeybio, MOHOSOrMYeckomn
KOHTEKCTHOWM peyblo.
OO0y4YaroIIUNACS CMOXKET:
onpegenaTb 3agavy KOMMyHUKaUUM 1 B COOTBETCTBUM C HEN oTOMpaThb pedeBble CPeacTsa;
oTObupaTb U NCNOMb30BaTb pPeYEBbLIE CPeACTBA B MpoLEecCe KOMMYHUKAUUN C OPYrMMU NIIO4bMU
(owanor B nape, B manou rpynne u T. 4.);
npeactaensiTb B YCTHOW WM MUCbMEHHOW opMe pasBEPHYTbIA MJlaH COOCTBEHHOM
AeaTenbHOCTY;
cobntogate HOpMbI NYONMYHON peyn, pernameHT B MOHOMOre U OUCKYCCUM B COOTBETCTBUM C
KOMMYHUKaTUBHOW 3agaven;
BblCKka3biBaTb U OOOCHOBbIBaTb MHEHME (CyXXOEeHWe) M 3anpalimBaTtb MHEHWe napTHEpa B
pamkax guanora;
NPYHMMaTb peLleHne B Xo4e guarora v cornacoBblBaTb ero ¢ cobecegHUKoM;
co3gaBaTb MUCbMEHHbIE KIULIMPOBAHHbIE W OpUrMHamNbHble TEKCTbl C  WCMNOMb30BaHUEM
HeobXoanMbIX peyeBbiX CPEACTB;
ncnonb3oBatb BepbanbHble cpeacTBa (cpeacTBa  JIOTMYECKOW CBS3W) AN BbloeneHus
CMbICNOBbIX 6/10KOB CBOErO BbICTYMEHUS;
ncnonb3oBatb HesepbanbHble CpeacTBa UMM HarnsgHble Matepuanbl, MOAroTOBMEHHble/
oTobpaHHbIe Noa PyKOBOACTBOM y4uUTENS;
Aenatb OLEHOYHbIM BbIBOL4 O LOCTWXKEHUM LEeNnn KOMMYHMKauMM HenocpeacTBEHHO nocre
3aBepLUEHNss KOMMYHUKATUBHOIO KOHTaKTa 1 060CHOBLIBATb €rO.
dopmupoBaHme 1 pasBuUTME KOMMETEHTHOCTM B 06racTn MCNosnib3oBaHUss MHGAOPMALMOH- HO-
KOMMYHUKaLIMOHHbIX TexHonorun (ganee — WUKT).
OO0yuaromuncs CMOXKET:
ueneHanpaBfeHHO MUckaTb U MUCMNONb30BaTb MHAOPMALMOHHBIE pecypcbl, Heobxoaumble Ons
pelleHnst y4ebHbIX 1 NpakTUYeckux 3agad, ¢ nomoLubto cpencts UKT;
BblOMpaTb, CTPOUTb M MUCMOMb30BaTb afAeKBATHYD MHOPMALMOHHYID Moernb ANs nepegayu
CBOMX MbICNEN CpeacTBaMy €CTECTBEHHbIX M (hOpMarbHbIX $3bIKOB B COOTBETCTBUMM C
YCrOBUSMU KOMMYHMKaLWNWK;
BblAenAaTb MHPOPMAaLNOHHBIN acnekT 3agayu, onepuposaTb AaHHbIMU, UCMOMb30BaTb MO- Aerlb
peLleHns 3agadu;
nucnonb3oBaTb  KOMMbIOTEPHbIE  TexHomormn  (BkMovass BblIGOp  afdekBaTHbIX  3ajade
WHCTPYMEHTalbHbIX  MPOrpaMMHo-annapaTtHbIX CPeacTB W CepBMCOB) AN pelleHus
NH(OPMaLM- OHHbIX U KOMMYHMKAUWOHHBIX y4eOHbIX 3agay, B TOM 4MCre: BblYUCIEHNUE,
HanMcaHue NUceMm, COMMHEHNI, JOKNAAO0B, pedyepaToB, CO3gaHMe Npe3eHTaunn n ap.;
ncnonb3oBaTb MHAQOPMALMIO C YYETOM 3TUYECKUX M NPABOBbLIX HOPM;
co3gaBaTb MH(OPMALMOHHbIE PECYPChbl Pa3HOro Tvna M Ans pasHbliX ayguTopuin, cobntogatb
NHPOPMALIMOHHYIO TMIMEHY U NpaBuna MHpoOpMaLMOHHOM 6e30MNacHOCTH.
IIpenmeTHbIMu pe3yJbTaTamMu 00y4ueHus pusuke B 7-9 Kiaccax sBJISIIOTCH:
e (opmHupoBaHWE TMPEACTABICHUA O 3aKOHOMEPHOW CBS3M W IIO3HABACMOCTU SIBJICHHH
MPUPOJIbI, 00 OOBEKTHMBHOCTH HAYYHOI'O 3HAHHUS, O CHCTEMOOOpasyroled pojd (PU3UKW IS
Pa3BUTUA APYIUX €CTCCTBCHHBIX HAYK, TCXHUKH U TCXHOHOFHﬁ; HAay4YHOI'0 MHUPOBO33PCHUS KaK
pe3yiibTaTa U3yUCHHUA OCHOB CTPOCHUA MAaTCPUU U (bYH)IaMeHTaJ'IBHLIX 3aKOHOB (l)I/IBI/IKI/I;
® 3HaHudg O IPUpOIC Ba)KHEHUIIINX (bHSI/I‘IeCKI/IX SIBJICHUU OKpYyXaromero Mmyupa u InoOHUMaHHe
CMbICIIa QU3MUYECKUX 3aKOHOB, PACKPHIBAIOIIMX CBSI3b N3YUCHHBIX SIBIICHHIA;



e (opmHupoBaHWE TEPBOHAYATILHBIX IMPEACTABICHUN O (PU3NUCCKONH CYIIHOCTH SIBICHHUH
MpUPONBl (MEXaHMYECKUX, TEIJIOBBIX, J3JEKTPOMArHUTHBIX M KBAHTOBBIX), BHAAX MaTepUU
(BeecTBO W MoJie), ABMKCHUM Kak Croco0e CYIIeCTBOBAHHMS MaTepUH; YCBOCHHE OCHOBHBIX
Uael MEeXaHHKHM, AaTOMHO-MOJEKYJSpPHOIO YYEeHHS O CTPOSHHM BELIECTBA, D3JIEMEHTOB
JNEKTPONMHAMUKKA W  KBAaHTOBOW  (pM3WKHM; OBIAZeHWE TOHATHWHBIM  ammaparoM |
CUMBOJIIMYECKHM SI3BIKOM (PH3HKH;

® YMEHHUS IOJIb30BATHCS METOJAaMHM HAy4YHOTO HCCIECIOBaHUS SBJICHUH MPHUPOJIBI, MPOBOIUTDH
HaOIoAeHNs, IUTAHUPOBATh W BBINIOJHATH JKCIIEPUMEHTHI, 00palbaThIBaTh pPE3yIbTaThl
M3MEpEHH, MIPEICTaBIATh PE3yabTaThl U3MEPEHHN C MOMOIIBI0 Ta0muI, TpadukoB U HopMyII,
OoOHapy)XMBAaTh 3aBHUCHMOCTH MEXIy (H3HMUECKMMH BENMYHMHAMHU, OOBSICHATH MOJy4YCHHBIE
pe3yabTaThl M JeNaTh BHIBO/IBI, OLIEHHBATH IPAHUIIBI TOTPELIHOCTEH pe3yIbTaTOB U3MEPEHHIA;

® yMEHHUS MPUMEHATh TEOPETUYECKUE 3HaHMs MO (pU3MKe Ha MpakTHKE, pelarb QU3HYecKHe
3a/la4¥ HA TIPUMEHEHNE TIOJTYYeHHbBIX 3HAaHUM;

e yMEHHS M HaBBIKH MPUMEHSATH TOJYYCHHBIE 3HAHUS NIl OOBSICHEHUS MPHUHIIUIIOB JIEHCTBH
BaXHEHIINX TEXHUYECKUX YCTPOUCTB, (pabOThI) MallliH U MEXaHU3MOB, CPE/ICTB TIEPEIBIIKCHUS
n CBi3H, 6LITOBI>IX HpI/I60pOB, MMPOMBIIJICHHBIX TCXHOJOTMYECKUX IMPOLCCCOB, PCUICHHUA
MIPAKTUYECKUX 3a/lad TIOBCEJHEBHOM KU3HHU, OOecledeHrns Oe30MacHOCTH CBOCH JKHU3HH,
PaIMOHANBHOTO TIPUPOJIOTIONH30BAHNS M OXPAHBI OKPY)KAOIIEH CpeJlbl; BIUSHUS TEXHHUYECKUX
YCTPOMCTB Ha OKPY>KalOLIYIO CPEy;

® OCO3HaHWEC BO3MOXHLIX IMTPUYNH TCXHOTCHHBIX M 3KOJIOTHYCCKUX KaTaCTpO(l).

® OCO3HaHHWE HEOOXOAMMOCTH TPUMEHEHUs MJOCTIDKEHUH (U3UKA W TEXHOJOTHH  UIs
PaIMOHATBHOTO TIPUPOIOTIONH30BAHHS,

® OBJIAJCHUE OCHOBaMU O€30MacHOTO HCIOJIb30BAHUS ECTECTBEHHBIX M HCKYCCTBEHHBIX
QJICKTPUYCCKUX M MATHUTHBIX HOHGI\/'I, DJICKTPOMArnuTHBIX W 3BYKOBBIX BOJIH, CCTCCTBCHHBLIX N
WCKYCCTBEHHBIX HMOHHU3UPYIOIINX W3IY4YeHHH BO n30eXaHWEe WX BPEIHOTO BO3JICHUCTBUS
Ha OKPYXKAIOMIYIO CPeIy U OPTaHN3M YeIIOBEKa;

e (opmupoBaHnue yOekJIeHHsI B 3aKOHOMEPHOU CBSI3M M MMO3HABAEMOCTH SIBJICHUH MPHUPOALI, B
O6’I)CKTI/IBHOCTI/I Hay4YHOI'O 3HaHHA, B BBICOKOM IEHHOCTU HAYKU B PAa3BUTUU MaTepI/IaJIBHOP'I u
JyXOBHOH KyJbTYpHI JIIOACH;

® pa3BHUTHE TEOPETHUYECKOTO MBIIUICHUS Ha OCHOBE (POPMHPOBAHHS YMEHHUI YCTaHAaBIIMBATh
q)aKTBI, pasiimyaTb NPpUYUHBI U CJICACTBUA, CTPOUTH MOACIIN U BBIABUT'ATb T'MIIOTE3bI, OTBICKMBATH
u q)OpMy.HI/IpOBaTB J10Ka3aTCJIbCTBa BBIABUHYTBIX T'HMIIOTE3, BLIBOJUTH M3 3KCIECPUMCHTAJIBHBIX
(haKkTOB M TEOPETHUUECKUX MOJIeTiel (PU3HUeCKre 3aKOHBI;

® pa3BUTHE yYMEHHWs IUIAaHWPOBATh B TIOBCETHEBHOW JKMU3HU CBOM JICWCTBUS C NMPUMEHEHUEM
TMMOJTYYCHHBIX 3HAHUM 3aKOHOB MEXaHUKHU, DJICKTPOAMHAMUKH, TCPMOJUHAMHUKHU M TCIIJIOBBIX
SIBIICHUH C LEJIBbI0 COEPEKECHUS 37I0POBbSI;

e (opMHUpOBaHHE MPEJICTABICHNN O HEPAIIMOHAILHOM HCIIOJIB30BAaHUY IMPUPOIHBIX PECYPCOB U
DHEPTrUW, 3arpsA3HEHUHM OKPYXKAIOIIeH Cpefpl KakK CIEJCTBHE HECOBEPIISHCTBA MAIUH U
MEXaHHU3MOB.

® KOMMYHHKATHBHBIC YMCHUS: JOKJIadbIBATh 0 pe3yiabTaTax CBOCTroO HCCICI0BaHUA,
y4acTBOBATh B JAUCKYCCHH, KPATKO M TOYHO OTBEYaTh HAa BONPOCHI, UCIIOIb30BATh CIPABOYHYIO
JUTEPATYPy U IPYrHe UCTOYHUKH MH(POPMAIIHH.

BbInyCKHUK Hay4YuTCH:

coOmoarh mpaBuia 0E30HaCHOCTH M OXpaHbl TpyAa NpH padoTe ¢ y4eOHBIM M JabopaTOpHBIM
o0opyioBaHUEM;

IIOHUMAThb CMBICJI OCHOBHBIX (1)I/I3I/I‘ICCKI/IX TEPMUHOB! (1)I/ISI/IT-IGCKOG TEII0, (1)I/ISI/I'~ICCKO€ SBJICHUC,
(1)I/I3I/IT-ICCK351 BCJIMYMWHA, CAUHULIBI USMCPCHUSA,

pacro3HaBaTh MpOOJEMbI, KOTOpPBIE MOXHO PEIIHUTh MNPH TOMOUIM (HU3MYECKHUX METOOB;
AaHAJIM3UPOBATh OTJEIbHBIC JTalbl IPOBEJCHHS HWCCICAOBAHUNH W WHTEPIPETUPOBATH PE3YJbTAThI
HaOJIFOJICHUI U OIBITOB;

CTaBUTh OIBITHI IO HCCIEJOBaHUIO (U3NYECKUX SIBICHUM WM (U3NYECKUX CBOMCTB Ten 0Oe3
WCIIOJIb30BaHMS TNPSMBIX HM3MEPEHUH; IpH 53TOM (QOpPMYyIUpOBaTh MpodieMy/3aaady y4eOHOTro
9KCIIEPUMEHTa; COOMpPaTh YCTAHOBKY W3 TNPEUIOKEHHOTO OO0OpPYJOBAHMSA;, TPOBOAWTH OMNBIT U
(bopMyIIUpOBaTh BBIBOIBI.



IIpumeuanue. [lpu mpoBeneHmn wuccienoBaHds (HU3UYECKUX SBICHUM H3MEPHUTEIbHBIE MPUOOPHI
UCTIOJIB3YIOTCS JIMIIb KaK JATYUKKA H3MEpeHUs (DU3NYECKUX BEIMYHMH. 3alUCH TIOKa3aHUH MPSIMBIX
M3MEpPEHHH B 3TOM Cllyyae He TpeOyeTcsl.

MMOHUMATh POJIb SKCIIEPUMEHTA B MMOJIyYCHUU HAYYHOU MH()OPMALIUY;

MIPOBOJIUTH TIPSIMBbIE M3MEPEeHHs (PU3NIECKUX BETMIHH: BpEMs, PACCTOSIHHE, Macca Tena, 00beM, CHa,
TeMIeparypa, atMoc(epHoe IaBJIEeHHE, BIAXHOCTh BO3/IyXa, HAMPSIKEHHWE, CHJIA TOKA, PaaUuaIlOHHBIN
¢oH (C UCHOJB30BAHMEM JIO3UMETPA); MPH 3TOM BEIOMpATh ONTUMAJBHBIA CHOCOO W3MEPEHUS H
KCIIOJIb30BaTh MPOCTEHIITNE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHU.

Ilpumeuanue. Jlrobas ydeOHas TmporpamMma JOJDKHA O0OECIIeYWBaTh  OBJAACHUEC IPSIMBIMH
WU3MEPCHHUSIMHU BCEX MTEPSUUCIICHHBIX (PU3UUCCKUX BEIUYLH.

MPOBOJIUTh HCCIICIOBAHUE 3aBUCHUMOCTEH (DU3NYECKMX BEJIUYMH C KCIIOJIB30BAHUEM IMPSIMBIX
M3MEPEeHHIA: TTPH TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH pe3yabTaThl OTYICHHOMN 3aBUCIMOCTH
(hU3MYECKUX BEIMYUH B BHJIE TaOJIHII U TPAUKOB, JACJIaTh BHIBOJBI 110 PE3yJIbTaTaM HCCIICIOBAHHUS,

MPOBOJIUTh KOCBEHHBIC M3MEPCHHS (PU3NYCCKUX BEIMYWH: TPU BBITIOJHCHUU W3MEPSHHI COOHMpaTh
AKCMIEPUMEHTAEHYIO YCTAaHOBKY, CIEAys MPEUI0KEHHON WHCTPYKIIUH, BRIYUCISATh 3HAUEHUE BEITMIHHEI
Y aHAJTM3MPOBATH TIOJIYUYCHHBIE PE3YIBTAThl C YIETOM 3aIaHHOW TOYHOCTH H3MEPEHUII;

AHAJIM3UPOBATL CUTYyallMU IPAKTUKO-OPHUCHTUPOBAHHOTO XapaKTCpa, Yy3HABATb B HUX IIPOABICHUC
W3YYEHHBIX (PU3UYECKHUX SBIICHUH WM 3aKOHOMEPHOCTEH W TMPUMEHSTH MMEIOIINECs 3HAHHUA IS HX
00BICHEHHS;

MOHUMATh TPHHIUIbI JCHCTBUS MAalldH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, YCIOBHS HX
0€30MacHOro UCTOJIb30BaHMUS B IOBCETHEBHOM KU3HH;

WCTIONB30BaTh TPU BBHITIOJHEHWH YUEOHBIX 3a7ad HAYyYHO-TIOMYISIPHYIO JUTEPATypy O (DHU3MUECKUX
SIBJIEHUAX, CIIPABOYHBIE MaTEpHUabl, pecypchl IHTEpHET.

BbINyCKHHUK MOJYYHUT BO3MOKHOCTb HAYYUThCSH:

OCO3HaBaTh IIEHHOCTh HAyYHBIX HCCIEIOBAHUH, POJibh (PH3MKK B pACHIMPEHWH MPEICTABICHUN 00
OKpY’KaloIlleM MUpPE U €€ BKJIAJ] B yIy4llIeHHE KaueCTBa KH3HMU;

WCIIOJIB30BaTh MPUEMBI TIOCTPOCHHS (PU3NUECKUX MOJIETIeH, TIOUCKa U (OPMYIUPOBKH JIOKA3aTEIbCTB
BBIJIBUHYTHIX THIIOTE3 U TEOPETUIESCKHUX BHIBOJOB HA OCHOBE AMIIMPUIECKH YCTAHOBIIEHHBIX (DAKTOB;

CpaBHUBAaTb TOYHOCTH H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BEJIMYMH 10 BEJIMYMHE UX OTHOCHUTEILHOM
MIOTPELIHOCTHU IIPY NPOBEACHUHU NIPSIMBIX U3MEPEHUN;

CaMOCTOSITENTLHO TPOBOJIUTh KOCBEHHBIE HM3MEpPEHUs] WM WCCIENOBaHHA (DU3MUYECKUX BEIHYUH C
WCTIONB30BAaHUEM PA3JIMYHBIX CIOCOOOB W3MEpeHUs (PU3MYECKUX BEJMYHMH, BBIOMpATh CpEICTBA
W3MEpPEHHsI C YYeTOM HE0OXOJIMMON TOYHOCTH M3MepeHHid, 000CHOBBIBAThH BEIOOp CHoco0a M3MEpeHus,
a/IeKBaTHOTO TIOCTABJICHHOM 3a/1a4e, IPOBO/IUTH OIICHKY JIOCTOBEPHOCTH TMOIYUYEHHBIX Pe3yJbTaTOB;

BOCIIPUHUMATh WH(GOpMAIi0 (U3NIECKOr0 COJIEpXKaHWs B HAyYHO-TIONMYJISIPHOW JHTEparype |
CpeJIcTBaX MaccoBOM MH(OPMAIMH, KPUTHYECKH OIEHWBATh MOJTYYCHHYIO HH(POPMAIIUIO, aHATU3UPYS ee
CoJiepKaHue U JIaHHbIe 00 NCTOYHNKE WHPOPMAITUH;

CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHHS O (PU3UYECKHX SIBICHHSIX Ha OCHOBE
HECKOJIbKMX HWCTOYHHKOB HH(OpMAIMK, COMPOBOXKJATh BBICTYIJICHHE IpPE3CHTAIMEN, YYUTHIBas
0COOCHHOCTH ayJUTOPUH CBEPCTHHUKOB.

Mexanndeckue sIBJICHUSA

BbInyCKHUK HAY4YUTCSH:

pacro3HaBaTh MEXaHHYECKUE SIBJICHHS W OOBSCHITh HAa OCHOBE HMMEIOIIMXCS 3HAHUH OCHOBHBIC
CBOIiCTBA WIIH YCJIOBUA TIPOTCKAHUA OTUX SIBJICHUI: PAaBHOMECPHOC MW HCPABHOMEPHOC OBHIKCHHC,
pPaBHOMEPHOE U PaBHOYCKOPEHHOE IIPSIMOJIMHEIHOE [BIDKEHHE, OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
JBW)KEHUS, CBOOOJHOE TMAJCHHE TeJ, PABHOMEPHOE [BIDKEHME II0 OKPYKHOCTH, WHEpIHs,
B3aI/IMOZIeI>'ICTBI/Ie TCJI, PCAKTUBHOC IBMXXCHHUEC, II€pcaada HdaBJICHUA TBEPABIMU TCJIAaMH, KHUIKOCTAMU U
razamu, aTMoc(epHoe JaBJeHHe, INIaBaHNe TeJl, PABHOBECHE TBEPJIBIX TEJI, UMEIOIIHNX 3aKPEIICHHYIO OCh
BpalIeHNs, KoeOaTeIbHOE IBUKEHNE, PE30HAHC, BOTHOBOE JIBIKECHHE (3BYK);

OIMUChIBATHL U3YUCHHBIC CBOMCTBA TE€JI M MeXaHUYECKHE SABJICHUS, UCIIOJIb3YA q)HSI/ILIeCKI/Ie BCJIMYUHBI.
IyTh, IEpPEeMEIICHHIEe, CKOPOCTh, YCKOPEHHE, EPHOJ] 0OpaIeHHs, Macca Tella, INIOTHOCTh BEIeCTBa, CHIIa
(cuma TSDKECTH, CHJIAa YNPYTOCTH, CHJIa TPEHHs), AABICHUE, UMITYJIbC Tella, KMHETHYECKas SHEPrus,
NOTEHLUAIbHAs SHEprus, MeXaHudyeckas padora, mMexaHmdeckas MomHocTs, KIIJl mpu coBepiieHun
paboThl C KCIHOJIB30BAaHMEM IIPOCTOr0 MEXaHW3Ma, CWJla TPEHMs, aMIUIMTyJIa, IHEepPHOJ M YacToTa
KoJe0aHMH, JUIMHA BOJHBI U CKOPOCTb €€ PAacIpOCTPAHEHUS; IPU OINHCAHUHM IPABHIBHO TPAKTOBAThH
(u3nuecknii CMBICI HCHOJNB3YeMBIX BEIMYMH, MX OOO3HAYCHUS M EIMHMIBI M3MEPEHUs, HaXOAUTh



(GbopMyJibl, CBSI3BIBAIOIIMEC JaHHYI (DHU3MUYECKYI0 BEIMYUHY C JOPYTMMH BCJIMYHMHAMHU, BBIYHUCIISATH
3HaYCHHUE (PI3UICCKON BEIIMINHEL,

aHAJIM3UPOBATh CBOMCTBA TEJI, MEXaHUYCCKHE SIBJICHUS M MPOIECCHI, UCIIONb3Ys (DU3MUSCKUE 3aKOHBI:
3aKOH COXPAHEHMSI SHEPTHH, 3aKOH BCEMUPHOTO TITOTCHUS, MPUHIIUI CYHEPIO3UIIMK CUI (HAXOXKICHHUE
paBHopelicTBytomeit cunbl), I, I u Il 3akonsr HproToHa, 3aKOH coXpaHEHWs UMIYJbca, 3aKkoH ['yka,
3akoH Ilackans, 3akoH ApXmMena; IpH 3TOM pa3iudaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa W €ro
MaTEeMaTUYECKOE BBIPAKCHHE;

pasiuyaTh OCHOBHBIE TIPM3HAKM W3YYCHHBIX (HU3MUecKnx MoOJenel: MarephaibHas TOdYKa,
WHEpIHATbHAS CHCTEMa 0TCUCTA;

peliaTh 3aJa4u, WUCIOJb3ysl (GU3NYECKUE 3aKOHBI (3aKOH COXPaHEHUS SHEPIHH, 3aKOH BCEMHPHOTO
TAroTenus, npuHuun cynepnoduuuu cui, I, II u Il 3axkonsl HploTOHA, 3aKOH COXpaHEHHUsI MUMITYJIbCa,
3akoH ['yka, 3akoH Ilackamns, 3akoH Apxumena) W GOpMYIBI, CBSA3BIBAIOMNE (HH3UICCKUE BEITMUNHBI
(myTh, CKOpPOCTh, YCKOpPEHHME, Macca Teja, IUIOTHOCTh BEIISCTBa, CWJA, JAaBJICHUE, HWMITYJIbC Tela,
KHHETUYECKash 3HEPrus, MOTEHIMAlbHAS DHEPrus, MeXaHuueckas padoTa, MEXaHWYeCKash MOIIHOCTH,
KIIJ] mpocToro MexaHn3mMa, CHJIa TPEHHUS CKOIBKEHHSA, KOOPPHUIMEHT TPEHUs, aMIUIUTY/Aa, TEPUOA U
gacToTa KOJieOaHWH, IMHA BOJHBI M CKOPOCTH €€ PacHpOCTpaHCHHS): Ha OCHOBE aHAIM3a YCIOBHS
3aJauM 3alKChIBaTh KPATKOE YCJIOBUE, BBIICHATH (PU3UUESCKUE BEIUYHMHBI, 3aKOHBI W  (DOPMYIIBI,
HEOOXOMMEBIE /ISl €€ PEelIeHHUs, IPOBOIUTh PacyeThl M OIEHUBATh PEAIBHOCTH ITOJIYYEHHOTO 3HAUSHUS
(bM3UYECKON BETHIMHEL.

BbINyCKHHUK MOJYYHT BO3MOKHOCTh HAYYUThCS:

HCIIOJB30BaTh 3HAHHUS O MEXAHHYECKHX SBJICHUSAX B MOBCCAHCBHOM JKHM3HH JJII OOCCIICUCHHS
0e30macHOCTH TIPH OOpaIleHHd ¢ TpHOOpaMH W TEXHHYCCKHUMH YCTPOWCTBAMH, IS COXpPaHCHUS
3JI0POBBSI U COOJIFOJICHUSI HOPM 3KOJIOTHYECKOT'0 TIOBEJICHHS B OKPYKAIOIICH Cpe/ie; IPUBOJAUTH MTPUMEPhI
MPAKTHYECKOTO MCIIOJIb30BaHUS (PM3NYECKUX 3HAHUN O MEXaHHYECKUX SBICHUSIX U (DM3MUYECKUX 3aKOHAX;
MIPUMEPH]  MCTIOIB30BAaHUS BO30OHOBIIEMBIX HCTOYHHKOB JHEPTHUH; OSKOJOTHYSCKHUX ITOCIICICTBHIA
HCCJIEIOBAHUS KOCMHYECKOTO MTPOCTPAHCTB;

pasjuuaTh TPAHUIBI MPUMEHUMOCTH (DHU3MUECKUX 3aKOHOB, ITIOHMMATh BCEOOIIUM XapakTep
(yHITaMEHTAIBHBIX 3aKOHOB (3aKOH COXPaHEHHUS MEXaHWICCKOH SHEPIHH, 3aKOH COXpaHEHUS UMITYIbCa,
3aKOH BCEMHPHOTO TSTOTCHHS) W OTPAaHUYECHHOCTHh HCIIOJIb30BAaHHUS YACTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u ap.);

HAXOJWTh AJEKBAaTHYIO TPEUIOKEHHOW 3ajave (hPM3MYECKYI0 MOJeNb, pa3pemiarh mpodiieMy Kak Ha
OCHOBE MMEIOIIUXCS 3HAHWW 110 MEXaHHWKE C MCIOJIB30BAaHMEM MaTeMaTHYeCKOro armapara, TaKk U Ipu
ITOMOIIIYM METOJIOB OLICHKH.

TenJioBble SIBJIEHUS
BbInyCKHUK HAY4YUTCSH:

pacro3HaBaTh TEIUIOBBIC SIBICHUS U OOBSICHATH Ha 0a3e MMEIOIINXCS 3HAHUH OCHOBHBIE CBOMCTBA HITH
YCIIOBHSI IIPOTEKAHMS STUX sIBJCHHMI: Tudy3usi, U3MEHEHHUE 00beMa TeJl MPU HarpeBaHUU (OXJIAKICHUH ),
OombIIas CXKMMaeMOCTh T'a30B, Maylas CYKHMaeMOCTh KHJIKOCTEH W TBEPIBIX TEN, TEIJIOBOE PaBHOBECHE,
WCIapeHue, KOHJCHCAIUs, TUIaBIIEHHE, KPHUCTAUIM3alns, KUIEHHWEe, BIAXHOCTh BO3IyXa, Pa3IMIHbIC
CIocoObI  Terionepenayn  (TEIUIONPOBOIHOCTh, KOHBEKIUS, W3JIyUYCHHE), arperatHble COCTOSHUS
BEII[ECTBA, MOIJIOMICHNE YHEPTUU MPU HCIAPESHUN KUIKOCTH W BBIICIICHUE €€ TP KOHACHCAINH Tapa,
3aBUCHMOCTH TEMITEPATyPhI KUIIEHUS OT JaBIICHUS;

OTHCHIBaTh W3yYeHHBIE CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, WCIONB3Ys (PU3MYECKHe BEITUYHHBIL:
KOJTMYECTBO TEIUIOTHI, BHYTPEHHSISI DHEPTHS, TEMIIEPATYpPa, YACIbHAS TEIUIOEMKOCTh BEIIECTBA, YACIbHAS
TEIUIOTa TUIABJIICHWSI, YJAENbHAs TEIUIOTa MapooOpa3oBaHMs, yJAeNbHAs TEIUIOTa CropaHusl TOIUIMBA,
KOA(PQUITMEHT TIOJIE3HOTO JICWCTBUS TEIUIOBOI'O JIBUTATENS;, NPU ONHCAHUU TPABUIBHO TPAKTOBATh
(U3MYECKUIT CMBICT HCIIOJIB3YEMBIX BEIIMYMH, WX O0O3HAYEHHS W CIUHHUIBI M3MEPEHHUS, HaXOIUTh
(GopMyJibl, CBSI3BIBAIOIIME JAHHYI (DU3UUECKYI0 BEJIMUYMHY C JAPYTUMH BEJIMYUHAMH, BBIYHCIISATH
3HaueHUe (PU3MUECKOI BEITUYMHBL,

aHAJTM3UPOBATh CBOWCTBA TEJ, TEIUIOBHIC SIBJICHHUSI M TPOIIECCHI, WCIIOJIB3YS OCHOBHBIC ITOJOXKCHUS
ATOMHO-MOJICKYJISIPHOTO YUSHHSI O CTPOCHHH BEIIIECTBA U 3aKOH COXPAaHEHUS YHEPTHH;

pa3iryaTh OCHOBHBIC NMPU3HAKK WM3YYCHHBIX (DPU3MUECKUX MOJIeNIel CTPOSHHS Ta30B, KUIKOCTEH U
TBEP/IbIX TE;

MPUBOUTH TPUMEPHI IPAKTUYCCKOTO UCIIOJb30BaHUS (DU3MUECKUX 3HAHUH O TEIUIOBBIX SIBJICHUSX;

peliaTe 3aJavd, WCIOJb3ys 3aKOH COXPAaHEHUS DHEPIHMH B TEIUIOBBIX IpoIeccax W (POPMYIIHL,
CBsI3BIBaIONUE (DU3NYECKHE BEIMYHHBI (KOJMYECTBO TEIUIOTHI, TEMIIEpaTypa, ylaeidbHas TEeILUIOEMKOCTh
BEIIIECTBA, yIeIbHAS TEIIOTAa IUIABJICHHSI, yAENIbHAs TEIUIOTa IMapoo0pa3oBaHUs, YACIbHAs TEIIoTa



CrOpaHusl TOIUIMBA, KOA(PQPHUIIMEHT MOJE3HOrO JICHCTBUSI TEIUIOBOTO JIBUTATENs): HA OCHOBE aHAIN3a
YCIIOBUS 3a/Ia4M 3aIMChIBATH KPATKOE YCIOBHUE, BBIICIATh (DU3NUCCKUE BEITHMUYMHBI, 3aKOHBI U (OPMYIIHL,
HEOOXOUMBIC JIJISl €€ PEIICHUs, IPOBOJIUTh PAacUYeThl ¥ OICHUBATh PEAIIBHOCTH MOJIyYCHHOTO 3HAUCHUS
(hU3UYECKOI BETHUUHBI.

BbINYCKHUK MOJYYHT BO3MOKHOCTb HAYYUThCS:

WCIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSX B TIOBCEAHECBHOM JKU3HHU I oOecrieueHus: 6€30MacHOCTH
npu OoOpamieHHH C TpUOOpaMH W TEXHUYSCKUMHU YCTPOWCTBAMH, IS COXPAHCHHS 370POBbSl U
COOJIIOJICHHST HOPM OJKOJIOTHYECKOTO TIOBEJICHHUS B OKPYXKAIOMICH cpele; MPUBOAUTH PUMEPHI
JKOJIOTHYECKUX  TIOCJICJACTBUA  pabOThI  ABUraTelied BHYTPEHHErO  CrOpaHus, TEIUIOBBIX U
TUAPOIJICKTPOCTAHIIU;

pasnyath TPaHUIBl TPUMCHUMOCTH (H3MYECKHX 3aKOHOB, IOHMMATh BCEOONIUI XapakTep
(GbyHITaMEHTATBHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXPAHECHHsI DHEPTHH B TEIUIOBBIX IIpoIlleccax) M
OTPaHHYCHHOCTh MCIIOJIB30BAHUS YaCTHBIX 3aKOHOB;

HAXOJIUTh AJICKBATHYIO TPEIJIOKEHHON 3amave (pU3MUECcKyl0 MOJeib, pa3pemarb npobieMy Kak Ha
OCHOBE MMEIOIINXCS 3HAHUH O TETUIOBBIX SIBJICHHUSIX C UCTIOJNB30BaHHEM MAaTeMaTHYECKOTO amrmapara, Tak
Y TIPY TIOMOIIIA METOJIOB OIICHKH.

BHeKTpl/I‘IeCKI/Ie U MarHuTHbBIC AIBJICHUHA
BbInyCKHUK HAY4YUTCH:

pacro3HaBaTh AICKTPOMATHUTHBIC SIBICHHUS U OOBSICHATh HA OCHOBE MMEIONIMXCS 3HAHUI OCHOBHBIC
CBOMCTBa WJIM YCIIOBUSI MPOTEKAHMS STHX SBJICHUN: DJICKTPU3AIUS TEJ, B3aMMOCHCTBHUE 3apsjioB,
3JIEKTPUYECKUI TOK U €ro JACHCTBUS (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE), B3aUMOJICHCTBUE MAarHUTOB,
SIIEKTPOMArHUTHAS. WHAYKIHS, ACHCTBHEC MArHUTHOTO IOJISi HA MPOBOJHHUK C TOKOM M HA JIBHXKYIIYHOCS
3apsHUKCHHYIO YACTHILY, JICHCTBHE 3JICKTPHUUSCKOTO IOJI Ha 3apsHKCHHYIO YacTHILY, JICKTPOMAarHUTHBIC
BOJTHBI, IPSIMOJINHEMHOE PAaCIPOCTPaHEHHE CBETA, OTPAKCHHE M MTPEJIOMIICHHE CBETa, IUCTIEPCHUs CBETA.

COCTABJIATh CXEMBI DJICKTPUUCCKUX IEMel ¢ TOCIeA0BaTeIbHBIM M MapalieIbHbIM COCAMHEHHEM
3JIEMEHTOB, pa3jinyas yCIOBHbIC 0003HAUCHHS IIEMEHTOB 3JICKTPUUCCKUX LeNel (MCTOYHUK TOKa, KIFOY,
pE3UCTOp, PEOCTaT, JTaMIIOUKa, aMIEPMETP, BOJILTMETP).

UCIIOJIb30BaTh OMTUYECKUE CXEMBI JIJISl IIOCTPOCHHS H300payKEHHUH B TUIOCKOM 3epKajie H coOuparoreit
JIMH3E.

ONKCHIBATh M3YYCHHBIC CBOMCTBA TN W 3JCKTPOMATHUTHBIC SIBJIICHUS, HCIOJIB3Ys (U3UYCCKHUEC
BCJIMUMHBL, AJICKTPUYECKUN  3apsiji, CHJIAa TOKa, ODJIGKTPUUYECKOE HAIPSDKEHUE, OJICKTPUUYCCKOE
COIPOTHBIICHUE, Y/ICITBHOC
COIIPOTHBIICHHE BEUIECTBA, pabOTa AJIEKTPUYECKOrO IOJIs, MOIIHOCTh TOKa, (POKYCHOE PAaCCTOSHHE M
ONTHUYECKAsi CHUJIA JIMH3bI, CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI W 4YacTOTa CBETA; IPHU
OIMCAHWU BEPHO TPAKTOBATh (PU3UUCCKUI CMBICI UCIIOJB3YEMbIX BEJIMYHH, UX 0003HAUCHUS M ¢TUMHUIIBI
U3MEpPEHHsI, HAXOMUTh (OPMYJbI, CBA3BIBAIONIME JAHHYIO (U3UUECKYIO BEIWYHHY C JIPYTUMH
BEJIMUMHAMM.

AHAITM3UPOBATh CBOMCTBA TEJ, DJICKTPOMATHUTHBIC SIBJICHUS U TPOIECCHI, UCMONB3Ys (HU3NUYECKUE
3aKOHBI: 3aKOH COXPaHEHWS DIIEKTPUYECKOTO 3apsja, 3akoH OMa i ydacTka Ienu, 3akoH Jlxoyis-
JleHna, 3aKOH MPSIMOJIMHEWHOT'O PACTIPOCTPAaHEHHSI CBETA, 3aKOH OTPAKEHHsI CBETA, 3aKOH MPEIIOMIICHUS
CBETa; IPY 3TOM Pa3IMyaTh CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €r0 MaTeMaTHYeCKOe BhIpaKEHHE.

NPUBOJIUTH MPUMEPHI MPAKTHYECKOTO HCIOIb30BAHUS (PU3MUCCKUX 3HAHHU O DJIEKTPOMATHUTHBIX
SIBTICHUSX

peliaTh 3aja4yM, MUCIOJb3ysl (hU3MUYECKUe 3aKoHbI (3akoH OMa JuIsl ydacTKa IenH, 3aKoH J[xoyiis-
Jlenia, 3aK0H MPSAMOIMHEHHOTO paCIPOCTPAHEHHSI CBETA, 3aKOH OTPAXKCHUsS CBETA, 3aKOH MPEIOMIICHUS
cBeta) M (OPMYIIBI, CBS3bIBAKONIME (PM3MYECKUE BEIWYMHBI (CHJIA TOKA, JIEKTPHUYECKOE HAIPSIKEHUE,
ANIEKTPHYECKOE COMPOTHBIICHUE, YJIEIbHOE CONPOTHUBIICHUE BEIIECTBa, padoTa 3JIEKTPHUUECKOTO IO,
MOIIHOCTh TOKa, JOKYCHOE PACCTOSHUE U ONTHYECKAs CHJIa JIMH3bI, CKOPOCTD 3JICKTPOMArHUTHBIX BOJIH,
JUIMHa BOJHBI M YacToTa cBeTa, (OpMyNBl pacueTa JJIEKTPUYECKOTO COMPOTUBICHHS TpH
MOCJIeIOBATENIFHOM W MapaJlIeIbHOM COEJIMHEHHH MPOBOJHHUKOB): Ha OCHOBE aHAllM3a YCIOBHUS 3aJa4u
3aMKChIBaTh KPATKOE YCJIOBHE, BBLICIATh (DU3MUSCKUE BEJIMYHMHBI, 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIC
JUISL €e PEeICHHs], TPOBOJIUTh PacyeThl M OIICHUBATH PEaTbHOCTh IOJYYCHHOTO 3HAYCHUS (PU3NUIECKOU
BEJIMYUHBI.

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS:

WCIIOJIb30BaTh 3HAHUS 00 3JEKTPOMATHUTHBIX SBJICHHUSIX B TOBCEAHEBHON JKM3HU JIIS OOECIIeUueHUs

0e30macHOCTH TpU OOpalieHHMH C MNPUOOPaMU M TEXHUYCCKUMH YCTPOWCTBAMH, JUIS COXPAaHEHHS



3JI0POBBS U COOITIOJICHUSI HOPM SKOJIOTHMUYECKOTO TIOBEICHUS B OKPYKAIOICH Cpeie; MPUBOINUTH IPUMEPHI
BIIMSTHUSI DJIGKTPOMArHUTHBIX M3ITYICHUH HA )KUBBIC OPTraHU3MBI,

pasiauuaTh TPAHUIBI MPUMEHUMOCTH (DHU3MUECKUX 3aKOHOB, ITOHMMATh BCEOOIIMIM XapakTep
(yHIAMCHTAJILHBIX 3aKOHOB (3aKOH COXPaHEHUS JJICKTPUYECKOrO 3apsiia) W OTrPaHUYCHHOCTH
UCTIOJIb30BaHMS YaCTHBIX 3aKOHOB (3akoH OMa Juisl ydacTka 1emnu, 3akoH Jxoyins-Jlenna u np.);

UCIIOJIB30BaTh MPUEMbI TIOCTPOCHHS (HUZNUECKUX MOJICIICH, TIOUCKa U (POPMYIUPOBKH JIOKA3aTEIbCTB
BBIIBUHYTHIX THITOTE3 U TEOPETHUCCKUX BHIBOJOB HAa OCHOBE SMITHPHUYUECKH YCTAHOBICHHBIX (DAKTOB;

HAXOJIUTh AJICKBATHYIO TPEIIOKEHHON 3a1ave (pU3MUECcKYl0 MOJeib, pa3pemarb npobieMy Kak Ha
OCHOBE HMMEIONIMXCSI 3HAHUH 00 3JCKTPOMArHUTHBIX SIBJICHUSX C HCIOJNL30BAHUEM MATEMaTHYECKOTO
amnmnapara, Tak U TPy TIOMOIIU METO/IOB OIICHKH.

KBaHTOBBICE IBJIEHHUSA
BbINyCKHUK HAY4YUTCH:

pacro3HaBaTh KBAHTOBBIC SIBIICHUS M OOBSCHATH HA OCHOBE MMEIOIINXCSI 3HAHUI OCHOBHBIC CBOMCTBA
WM yCJIOBHSI MTPOTEKAHUS 3TUX SIBJICHUI: €CTCCTBCHHAs M UCKYCCTBCHHAs PaJlMOAKTUBHOCTb, O-, B- U Y-
W3ITy4YCeHHsI, BOSHUKHOBCHHE JTMHEMYATOTO CIIEKTPa U3JIYUYCHUS aTOMa;

OIHUCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS, UCTIONB3YS (PU3MUYCCKHE BEIMYHHBI: MAacCOBOE YHCIIO,
3apsI0BOC YMCIIO, TIEPUOJ IOJIypaciajaa, dHeprus (OTOHOB; MPH ONUCAHUM TMPABUIBHO TPAKTOBATh
(1)H3H‘ICCKI/II71 CMBICJI HUCHOJIB3YyEMBIX BCIWMYHH, HX 0603Ha‘I€HI/Iﬂ U CIAUHUIBI M3MEPCHHA; HAXOJIUTH
(GOpMyJIBI, CBS3BIBAIOIIUE JAHHYIO (U3UYCCKYIO BEIMYUHY C JPYTHMMH BEJIWYHHAMH, BBIYUCIATH
3Ha4YCHUE (PU3MYCCKOI BEJTHMUYHHBI,

AHAJIM3UPOBATL KBAHTOBLIC SBJICHHA, MCIIOJIb3YA (1)I/I3I/I‘IGCKI/IG 3aKOHbI M IIOCTYJIaThl: 3aKOH
COXPAHCHHUS SHEPIHH, 3aKOH COXPAHEHUS DIICKTPUIECCKOTO 3apsijia, 3aKOH COXPAaHCHHs MAaCCOBOTO YHCIA,
3aKOHOMEPHOCTH H3IyYCHHsS U TIOTJIONICHUS CBETa aTOMOM, MPH STOM pPa3luyuaTh CIOBECHYIO
(hOpMYJIUPOBKY 3aKOHA U €r0 MaTEMaTHUYECKOE BBIPAIKCHIE;,

pa3iruaTh OCHOBHBIC MPU3HAKY TUIAHETAPHOM MOJICIIM aTOMa, HYKJIOHHOM MOJICIIM aTOMHOT'O Si/Ipa;

NPUBOJUTH MPUMEPHI TPOSIBIICHUSI B MPUPOJAE M MPAKTHUECKOTO HCIIOIh30BAHUS PATUOAKTHBHOCTH,
SIICPHBIX U TCPMOSIJICPHBIX PEAKIIHi, CIICKTPAIBHOTO aHAIN3a.

BbINyCKHHUK MOJYYHUT BO3MOKHOCTb HAYUYUThCSH:

UCIOJIb30BaTh IMONYYCHHBIC 3HAHHS B TMOBCEJAHCBHOW JKM3HM TpU oOpamieHuHd ¢ mpudopamu U
TEXHUYECKUMHU YCTPOUCTBAMU (CUETYMK HMOHU3UPYIOMINX YaCTHLl, JOZUMETP), ISl COXPAHEHUS 3710POBbS
1 COOJIIOJICHUS] HOPM SKOJIOTHYECKOIO MTOBEJICHUS B OKPYIKAIOIICH CPE/IE;

COOTHOCHTh SHEPTHIO CBSA3M aTOMHBIX siJIep C eEKTOM Macchl;

MMPUBOAUTL IPUMEPHLI BIUAHUA PAANOAKTUBHBIX HSHy‘{eHI/Iﬁ Ha JXUBBIC OpPraHMU3MbI; IIOHUMATb
MIPUHIUI IEUCTBUS IO3UMETPA U pas3iinyaTh YCIOBUS €r0 UCIIOJIb30BAHMS,

MOHUMATH DKOJIOTMYECKHE TIPOOIIEMbI, BOSHUKAIOIINE TIPH UCIIOJIH30BAHUH ATOMHBIX AJICKTPOCTAHIIHH,
U IyTH PEIICHUS 3TUX MPOOJIEM, EPCIIEKTUBbI UCTIONB30BAHUS YITPABIISIEMOr0 TEPMOSJICPHOTO CHHTE3A.

JIeMEHTbI ACTPOHOMUH
BbInyCKHUK HAY4YUTCSH:

yKa3biBaTh Ha3BaHUs IiaHeT COJHEYHOW CHCTEMbI; pasjnyarh OCHOBHBIC MNPU3HAKH CYTOYHOTO
BpallleHUs 3Be3/IHOTO HeOa, Brkenus JIyasl, CONHIIA U TNIAHET OTHOCUTEIIBHO 3BE3I;

IMOHUMATD pas3Indyus MCKIY I‘eHHOHeHTpH‘IeCKOﬁ u I‘eOHeHTpPI‘IeCKOfI CUCTCMaMU MHUpa,

BBINYyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCH:

YKa3blBaThb O6H_[I/Ie CBOWCTBA M OTIMYHS IIAHET 3€MHOM rpynmbl U IUIAHET-TUTAHTOB, MaJlbIX TEJI
ConHeuHOW cHUCTEMBI M OOJBINNX IUIAHET; IMOJIb30BATHCS KapTO 3BE3JAHOTO Heba TpH HAONIOJCHHSX
3BE3HOTO HEOA;

pas3iryaTh OCHOBHBIE XapaKTEPUCTHKH 3Be3] (pa3Mep, IBET, TeMIIepaTypa) COOTHOCUTH IIBET 3BE3bI C
€e TeMIIEpaTypoil;

pa3iaryaTh TUIIOTE3bI O TPOUCXO0KAeHNA COTHEYHON CUCTEMBI.

Conep:xanue yueOHoro npeamera «®@uszuka» B 7-9 kiaccax.

7 kiacce
(68 gacoB, 2 yaca B HEJIEIIO)
|. Benenue (4 yaca)



Ilpenmer m Meromsl (GU3MKK. DKCHEPHUMEHTAIBHBIM METOJ H3y4deHUs mnpuponsl. V3mepenue
¢mugeckux BenuuuH. llorpemHocts u3MepeHus. OO0oOIIeHHE  pe3yNbTaTOB  AKCIICPHUMEHTA.
Habmionenue npocTedmux sBJICHUH U MPOLECCOB MIPUPOABI C TOMOILBIO OPraHOB UyBCTB (3pEHUSI, CIyXa,
ocs3anusl). lcnonbp3oBaHMEe TPOCTEHIINX HM3MEPHUTENBHBIX NpuOopoB. Cxemarnieckoe H300pa)kKeHHUE
OTBITOB. MeTopl oMy4eHus 3HaHui B (pr3uke. PuU3nKa U TEXHUKA.

JlabopaTopHasi padora.

1.0npexneneHre LeHbl ACTCHUS] U3MEPUTEFHOTO pHOopa.

I1. IlepBoHaya/ibHbIE CBEeIEeHUSI O CTPOEHNH BeliecTBa. (5 yacoB.)

I'unoTesa o AMCKpEeTHOM CTpPOEHMH BellecTBa. Mosekyssl. HempepbIBHOCTh M XaOTUYHOCTD ABMYKEHUS
yactun BemectBa. uddysus. bpoyHosckoe nBmkeHue. Mojenu rasza, >KUAKOCTH M TBEPAOro Tela.
BzanmopeiicTBue yactull BemecTsa. B3auMHOE NPUTSHKEHUE U OTTAJIKUBAaHUE MOJIEKYJ. Tpu COCTOSHHUS
BEILIECTBA.

JlabopaTopHas padora.

2.M3mepenne pa3MepoB MajbIX Tell.

I11. BzaumoaeiictBue Teu. (22 yaca)

Mexannyeckoe aBmkeHue. PaBHOMepHOe M He paBHOMepHoe ABMkeHue. Ckopoctb. Pacuer mytu u
BpeMeHU ABmkeHus. Tpaekropus. Ilpsmonuneiinoe nuxenue. Bzaumopeiicteue ten. Muepuus. Macca.
ITnotHOCTE. MI3MepeHne Macchl Tena Ha Becax. PacdeT Maccel m o0beMa 1o ero mIoTHOCTH. Crya. CHITBI
B NPUPOJE: TIATOTEHUS, TSHKECTH, TpeHus, ynpyroctu. 3akoH ['yka. Bec Tema. Cs3zp Mexay cuioi
TSKECTU U Maccoil Tena. JuHamometp. CioxeHue ABYX CUJI, HAlPaBJICHHBIX MO 0gHOM npsiMoi. TpeHue.
VYpyras nedopmanms.

JInabopamopnwie pabomel.

3.M3mepenne Macchl Tella Ha PhlYaKHbIX BECaX.

4. V3mepenne odbeMa Tena.

5.0mpenenenue IOTHOCTH TBEPIOTO BELIECTBA.

6.I'panyrnpoBanye Npy>KUHbI U U3MEPEHNUE CUI JUHAMOMETPOM.

IV JlaBiieHue TBepAbIX TeJl, ;KUAKOCTEN U ra30B. (21 yac)

Hasnenue. Onbit Toppuuernu. bapoMerp-anepoua. ATMOChEpHOE TaBICHUE HAa Pa3IMYHBIX BBICOTAX.
3akon Ilackans. CriocoObl yBenwueHWss W yMEHbINeHHWS naBieHus. JlaBmeHue rasza. Bec Bozmyxa.
BoznymHas obomouka. M3mepenne atmocteproro mapneHus. ManomeTpsl. [lopiurHeBoi KUAKOCTHBIN
Hacoc. [lepemaua naBieHus TBEpABIMU TelaMH, KHJIKOCTSIMH, Ta3amMH. JleHCTBUE KUAKOCTH M Ta3a Ha
HOrPY>KEHHOE B HUX TeJO0. Pacuer naBneHus *UIKOCTH Ha THO U CTEHKHU cocyna. CooOIaromue cocypl.
Apxumenosa cuna. I'mapasnuueckuil npecc. [InaBanue ten. [InaBanue cynos. Bo3gyxomiaBanue.
JlabopaTopHasi padora.

7.0mpenencHe BHITATKUBAIOIICH CUITBI, JCHCTBYIOIICH HA MTOTPYKEHHOE B KHUIAKOCTH TEJIO.

8.BrisicHeHHe yCIOBUM MIaBaHUS TENa B )KUJIKOCTH.

V. Pa6ora u MmomiHOCTb. JHeprus. (14 yacos.)

Pabora. Momnocts. Dueprus. Kunernueckas sneprus. llorennuanshas sHeprus. 3aKOH COXpaHEHUS
Mexanndyeckoi sHepruu. IIpocteie Mmexannsmel. KII/] mexanusmos. Peruar. PaBHOBecue cuim Ha pelyare.
MowmeHT cuibl. Peryaru B TexHuke, ObITy 1 npupoze. [Ipumenenne 3akoHa paBHOBecHs pelyara K OJIOKY.
PaBeHcTBO paboT Npu MCIIOIB30BAHUM MIPOCTHIX MEXAHU3MOB. «30JI0TOE MPABHUII0» MEXAHHUKH.
JlabopaTopHasi padora.

9.BrIsicHeHHe yCIIOBUS paBHOBECHS phlyara.

10.0Onpenenenune KIIJI npu nobeme 1o HakJIOHHOH MIIOCKOCTH.

VI. IoBTopenne (2 4)
AHanu3 ommOOoK, JOMYIICHHBIX B HTOTOBOM KOHTPOJILHOM padore.

8 kaace

(68 vacoB, 2 yaca B HEJIEJIIO)

I. TenuioBble siBJIeHUs (26 YacoB)

Buytpennsist sneprus. TeruoBoe apmwkenue. Temneparypa. Teronepenada. HeoOpatumocTs mponecca
terutonepenadn. CBs3b TemIepaTypbl BEIIECTBA C XAOTHYECKHM JIBIKEHHEeM ero yactuil. CrocoOb
M3MEHEHHUs! BHyTpeHHeH sHepruu. TemnonpoBogHocTs. KonndecTBo TemaoThl. Y aeiabHask TEIIOEMKOCTb.
KonBeknusa. WMznydenue. 3akoH COXpaHEHHS JHEPrUM B TEIUIOBBIX mpoueccax. llnaBnenune u
KpHUCTAIIM3anus. Y ielibHasl TeruioTa miasneHus. ['padguk nmaBieHus U oteepjeBanus. [IpeoOpa3zoBanue



SHEPTUH TIPYM MU3MEHEHHSIX arperaTHoro COCTOSIHHSA BemlecTBa. VcmapeHne W KOHACHcAIus. Y aenbHas
TEIUIoTa MapooOpa3oBaHus U KOHAeHcau. PaboTa mapa u ra3a npu pacmmpeHnd. Kumnenne sxuaKocTy.
BrnaxnocTs Bo3nyxa. TernoBbele qBUrateny. JHEprus TOIUIMBA. Y IeibHas TEIUIOTa CTOPAHUS.
Arperathble coctosnus. [IpeoOpasoBanue snepruu B TeruioBbix asuratensx. KI1/] reruoBoro nurarens.
®dpoHTagpHAs TabopaTopHas padora.

2.CpaBHEHHE KOTUYECTB TEIJIOTHI IPH CMEIIMBAHUY BOJIBI PAa3HON TeMITepaTyphI.

3.M3mepenue yaenbHON TEMI0EMKOCTH TBEPIOTO Tea.

I1. DnexkTpuYecKkue ABJIEHHUS U JIeKTPOMAarHuTHbIE siBjeHus (31 yaca)

OnexTpuzauus Ten. ONEKTpUYecKui 3apsn. BzanMmoneiicTBue 3apsioB. J[Ba BHJa 3JIEKTPUUECKOTO
3apsaa. JMCKpeTHOCTh 3JEKTPUYECKOro 3apsiia. DNEeKTPOH. 3aKOH COXPAaHEHHsI IEKTPUUECKOro 3apsa.
DnekTpuyeckoe Tmoire. JiekTpockorn. CtpoeHue aToMoB. OOBSCHEHHE DSICKTPUUYCCKUX SBICHHI.
IIpoBOAHMKN W HEMPOBOTHUKH AIIEKTpUYECTBA. J[eHCTBHE AIEKTPUYECKOTO TOJS Ha AIIEKTPUIECKHE
3apsiabl.

IlocTosTHHBIN  3MEKTPUYCCKUN TOK. VICTOYHMKHM dJieKTpudeckoro Toka. Hocurenmn cBOOOIHBIX
AIIEKTPUYECKHX 3apAI0B B METaIIaX, JKAJKOCTAX M ra3ax. DJeKTpUdecKas Ielb U €€ COCTaBHBIE YaCTH.
Cuna Toka. Enunuubr cunel Toka. Ammnepmerp. M3mepenue cuiiel Toka. Hampspbkenue. EnuHUIIBI
HanpsokeHus. Boiast™erp. M3Mepenue HanpskeHns. 3aBUCUMOCTD CHIIBI TOKA OT HANPSIKEHHUS.
Conporuienne. Eaunuiiel conportupieHus. 3akoH Owma sl ydacTka »JIeKTpuYecko memnu. Pacuer
COIIPOTHUBJICHUA TIPOBOJHHUKOB. yI[CIH)HOG COITPOTUBJICHUC. HpI/IMCpBI Ha pacycT COIPOTUBJIICHUSA
MIPOBOJIHMKOB, CHJIBI TOKa M HampsbkeHus. Peoctartsl. [locienoBaTtensHoe M mapajjielibHOE COSAMHEHUE
MPOBOJHUKOB. JICHCTBUS IEKTPUUECKOrO TOKA

3akon Jxoynsa-Jlenma. Pabora smekTpudeckoro Toka. MOITHOCTh SJICKTPHUYECCKOTO TOKA. EIWHUIIEI
paboThl DIEKTPUYECKOTO TOKa, MpHUMEHseMble Ha TpakTHKe. CUETYHK DIEKTPUYECKOW JHEPTHH.
DneKTpoHarpeBaTelbHble TPUOOPHL. PacueT 31eKTposHepruu, MmoTpedisieMoil OBITOBBIMU MPUOOPAMH.
HarpeBanne npoBOTHUKOB JIEKTPHYECKUM TOKOM. KOTHMYECTBO TEIIOTHI, BHIIEISIEMOE TPOBOTHUKOM C
TokoM. Jlamma nakanuBanusi. Koporkoe 3ambikanue. [Ipemoxpanutenn. MarautHoe mosie. MarHutHoe
MoJie MPSIMOTO TOKa. MarHuTHbIe TUHUHA. MarHuTHOE TOJIe KAaTYIIKA ¢ TOKOM. DJIEKTPOMAarHUTBl U HX
npuMeHeHus. [locTossHHbIe MarHUTEL. MarHuTHOE TI0JIe TIOCTOSIHHBIX MarHUTOB. MarHuTHOE TI0Je 3eMITH.
JelicTBre MarHUTHOTO TIOJISI HA TIPOBOJIHUK C TOKOM. DJICKTPUUECKUI IBUTATEb.

Dponmanvusvie 1adopamopHsie padomol.

4.COopka 2IEeKTPUIECKOH e U U3MEPEHUE CHIIBI TOKA B €€ Pa3IMYHBIX yJaCTKaX.

5.M3mepenHne HapshDKEHUs Ha Pa3JIMUHbIX yY4aCcTKAX NIEKTPUUECKON LEu.

6.PerynnpoBaHme CHIIBI TOKA PEOCTATOM.

7.V3Mepenne conpoTHUBIICHHS MTPOBOIHUKA MTPH TOMOIIH aMIIEpMEeTpa U BOJIBTMETpA.

8.M3mepeHre MOIIHOCTH B Pa0OTHI TOKA B AIEKTPHYECKOH JIamIie.

9. COOpKa 3JIEKTPOMArH1Ta U UCIIBITAHUE €0 JICHCTBUSL.

10. M3yuyeHwue 2IeKTpUIeCcKOro ABUraTellsi IOCTOSIHHOTO TOKa (Ha MOJISIH).

II1. CBeToBble siBJjieHus. (10 yaco)

HctouHnuku cBera.

[IpssMonuHEiiHOE pacpoCTpaHeHUe, OTpPaKeHHE W mperoMiieHHe cBera. JIyd. 3akoH oTpakeHHs CBETa.
[lnockoe 3epkano. Jluaza. Onrmueckas cuia JuH3BL M300pakeHne maBaeMoe IMH30#. M3mepeHue
(hoKyCHOTO paccTosiHUS coduparonieii 1ruH3bl. Ontudeckue npuoopsl. ['ma3 u 3penue. Ouky.
Dponmanvhsie 1ab6opamopuvie padomot.

11.M3yueHue 3aKOHOB OTPaKEHUS CBETA

12.HabGroneHrie SIBIICHUS TIPETIOMIICHUS CBETa

13.Iomy4aenne n300paskeHUsI IPU TTOMOIITH JIMH3HIL.

Peseps -2uac

IV. IloBTopenue (1 1)

9 kJaacce

(102 uacos, 3 yaca B HEJIEIIO)

. 3akoHbl B3auMoaelicTBUSA U IBUKeHUs Tel. (36 yacoB)

MarepuanbHasg Touka. Tpaektopus. Cxopocts. Ilepememenue. Cucrema otcuera. OrnpeneneHue
KOOpJAMHATHl JIBUKYILEro Tena. ['padukn 3aBUCUMOCTH KHHEMAaTHYECKMX BEJIMYMH OT BpPEMEHHU.
[IpsimonuHeliHOEe paBHOYCKOpeHHOE JBIKeHHe. CKOpOCTh paBHOYCKOPEHHOTO JABIKeHUs. [lepemerienne



MIPH PaBHOYCKOPEHHOM JBIKeHHU. OmpesienieHne KOOPAUHATH ABIKYIIEro tena. I'padukn 3aBHCHMOCTH
KMHEMaTHYeCKUX BEIUYMH OT BPEeMEHHU. YcKopeHne. OTHOCHUTENBHOCTh MEXaHWYECKOTO JBIDKEHUS.
WNHuepuuanbHas cucremMa OTCYeTa.

[TepBsiii 3akoH Hptotona. Bropoii 3axon HetoTona. Tpetwnii 3akoH Hetorona. CBoOogHOE MaeHne 3aKoH
Bcemupnoro tarorenus. KpusosuHeliHoe nBukeHue J[BHyKeHHE O OKpPYXHOCTHU. VICKyccTBEHHBbIE
CITyTHUKHY 3eMiti. PakeTsr. IMmymbe. 3akoH COXpaHEHUS UMITyJIbca. PeakTWBHOE NBIWKCHHE. JBIDKEHME
Tena OpOIIEHHOTO BEPTHUKAIbHO BBepX. JIBIKeHHWE Teia OpOLICHHOTO IOJA YIJIOM K TOPH3OHTY.
JBmxenne Terna OpOIMICHHOTO TOPH3OHTANBHO. YCKOpPEHHE CBOOOTHOTO IMAjeHHWs Ha 3eMile W IPYTHX
TUTaHETaxX.

Dponmanvusie 1adopamopHsie padomul.

1. UccnenoBanne paBHOYCKOPEHHOTO IBIDKEHHS 0€3 Ha4aIbHON CKOPOCTH.

2.13mepenue yckopeHus: CBOOOTHOTO TaIeHHU.

I1. Mexanuyeckue Kojie0anusi U BOJHBI. 3BYK. (15 yacoB)

Mexanndeckue konebanus. Amrmomutyna. llepmon, dactora. CBoOomnble konebanus. KonebarempHbie
cucTeMbl. MasTHUK. 3aBHCHMOCTh MEpUOJa W YacTOTHl HUTSHOIO MasTHHKA OT JJHMHBI HHTH.
[IpeBpalieHre SHEPruu HpH KOJEOATEIHHOM JBWKCHUHU. 3aTyXarwllue KoyeOaHus. BbIHYXICHHBIC
koneOanus. Mexanmdeckue BonHBL JlnmwHa BomHBL IlpomonpHble M momnepedyHble BOJMHBL CKOPOCTH
pacrmpocTpaHeHHsT BOJHEBI. 3BYK. BricoTa m TemOp 3Byka. I'poMKocTh 3Byka/ PacmpocTpaHeHne 3ByKa.
CxopocTtsb 3ByKa. OTpakeHue 3Byka. 9xo. Pe3onanc.

®ponTanpHas madoparopHas padbora.

3.UccnenoBanne 3aBUCUMOCTH TIEPHO/A U YaCTOTHI CBOOOHBIX KOJIEOaHUI MAaTEMAaTUYECKOTO MasiTHHKA
OT €r0 JIJINHBI.

I11. DnekTpoMarHuTHble siBjeHus. (24 yaca)

JlelicTBre MarHUTHOTO TIOJISI HA dJIEKTpHUYecKue 3apsasl. [ paduueckoe n3o0pakeHue MarHUTHOTO TTOJISAL.
HaHpaBHCHI/IC TOKa W HAIIPaBJICHUEC €TI0 MAarHuTHOI'O I10JIA. O6Hapy)KCHI/Ie MAarosmuTHOIro I110Jisi 1o €ro
JNEUCTBUIO Ha 3eKTpuueckuil Tok. IlpaBuno neBoil pyku. MarHUTHBIA MOTOK. DJIEKTPOMArHUTHAs
WHAYKIWSA. SIBJIeHHEe 3IeKTpOMarHuTHOW HHAYKIWH. [lomydenne mepeMeHHOTO SIEKTPHYECKOTO TOKA.
OnekTpomaruutTHoe moje. HeomgHopogaHoe M HEOJHOpOJHOE Mose. B3anMOCBs3b 3JIEKTPUYECKOTO U
MarHUTHOTO TOJe. OJeKTpoMarHuTHble BOJHBL. CKOPOCTH pPACIpOCTPaHEHHsS AIIEKTPOMArHUTHBIX
BOJIH. DJIEKTPOJIBUTATENh. DIeKTporeHeparop. CBeT — AIeKTpOMarHUTHAs BOJTHA.

®dponTanbHas JabopaTopHas padbora.

4.VI3yuenue SBJICHUS IEKTPOMArHUTHON MHTYKITHH.

I V. Crpoenne aroma u aTromHoro siapa (20 yacos)

PagnoaktuBHOCTE. Anbda-, Oerra- u ramma-uznydeHue. ONBITHI M0 PACCEMBAHUIO ab(a-4acTHII.
[lnanerapnas Moxenb aroma. AToMHOe sijipo. lIpoToHHO-HeWTpoHHas Mojenb sjpa. MeToas
HAOIIOJICHUsI W PETUCTPAIlMK YacTHIl. PajMOakTHUBHBIE TpEBpaIlleHUs. DKCIEPUMEHTAIbHBIE METOJBI.
3apsin sanapa. MaccoBoe uuncio siipa. SnepHbie peakuuu. [enenne u cunres saep. CoxpaHeHue 3apsiaa u
MacCOBOT0O YHciia TpU SAEpHBIX peaknusax. OTKpbhITHE MPOTOHA W HEUTpOHA. SIepHble CUIbl. DHEprus
CBSI3M YaCTHII B si/Ipe.

Oueprus cBsa3u. Jledext macc. BbineneHune sHepruu Npu JeNeHUM W CUHTe3e siep. Vcrmonb3oBaHue
sanepHoit sHeprun. Jlo3umerpus. SnepHbiii peaktop. [IpeoOpazoBanue BHyTpeHHeW sHepruu siaep B
3JEKTPUYECKYI0 PHEpruio. ATOMHAs 3HepreTuka. TepMosiepHble peakiuu. buonormdeckoe neiicTBue
paananuu.

®dponTaibHas JabopaTopHas pabora.

5.M3y4yeHue neneHus apa aroMa ypaHa 1o GoTorpapuu TPeKoB.

6.M3y4yeHne TpeKoB 3apsKEHHBIX YaCTHLL 110 TOTOBBIM (hoTorpadusim.

V. Ctpoenune u 3Boouust Beesiennoii (5 yacoB)

CocraB, ctpoenue u mpoucxoxiacHue ComHeuHOW cucTeMbl. bonbmme Tema CONHEYHON CHCTEMEI.
Mansie Tena ConmneuHoir cuctembl. Ctpoenue, uznyueHue u sBomtouus ConHia u 3Be3n. CTpoeHue u
spotonus BeesleHHOM.

VI. IloBTOopenue (5 1)



KanenpapHo-teMaTnyeckoe IiaHUpPOBaHMe 7 KJIacc.

Ne Hara HanmenoBanue tembl | Koa-Bo | Hcnmosab3oBanue Mpumeyanue
n/n 4yacoB odopyroBaHusl
BBeaenune 4
1/1 ®dusuka — HaykKa o 1 § 1-3, 3ammcath B
npupoxne. Hekoropeie TeTp Ba-TpH
¢du3nuecKkue TEPMUHBIL. nprMepa bus.
HaOmroieHust 1 OMBIT. N
SIBIICHUH,
Ha0JII0JaEMbIX B
npupojae. 3aaaun u3
coopuuka Nel,2.5.
2/2 dusnyeckue 1 § 4; BBITTOJTHUT
BenuuuHbl. 3mepenue 3a/laHue B KOHILE § -
(U3NYECKUX BEJIUYUH. ymp. Nel
3/3 TouHOCTH u 1 Jluneiika, jeHTa § 5,6 BBINONHUTH 3a].
MOTPEUTHOCTh MepHasi, KOHIIE § 5,6 3amojaHUT
U3MEpPEHUN. M3MepUTENbHbT | TAOMHIlYy COCTaBICHHY!
IHTHHAD, Ha ypoke. Haitu
TepMOMETD, UHTEPHETE  PACCTOSHY
JATYUK or 3emun a0 CouHIL
TeMIIepPaTyphI obmee KOJTUYCCTR
KJIETOK  4YeJloBeKa
TUAMETP BOJIOC
3anMcarh ATH 3HAUYEHUs
CTaH/IapTHOM BH/I;
IloaroroButhes
nabopaTtopHoil  pabo1
Nel.
4/4 JlaGoparopHast pabota 1 JIuueiika, neara | [IOBTOpHTH §1-!
Nel «Onpenenenune MepHas, n3Mepu- | PelInTh
LEHBI JICJICHUsS IIKAJBI TeNbHBIH 11~ 3aaauu: 1.0Onpeaenursb
HU3MEpPUTEIBHOTO JIHHJIP, TEPMO- LEHy JeNieHUsl JMHEHK
pudopa» METp, JATIHK UMEIOLIEHCS y Bac JI0M
TeMITepaTypbl U Tpenen e€ U3MEpPEHN:
W3mepbTe C €




MOMOIIbIO BBICOT
JailHUKa, JUTUH
MOOHMIJIBHOTO  TenedoH:
Pe3ynbrarel 3anummre
TETp C y4eTo
MOTPEITHOCTH
M3MEPEHUM. A
CocraBbre TabdMILy,
KOTOPOi B OZMH CTOJIOE
BITMCAHBI: BBICOT
JICCTHHIIBI,
MPOJIOJKUTENTEHOCTh
ypOKa, TEeMIIEPaTyY
Tela co0aKH, BEC ITAKET
c caxopoM. B &
cTosber BITUIIINT
npuOOpbl, € TOMOIIb
KOTOPBIX 3TO  MOJXH
u3MepuTh. 3. Mcnomb3y
HuTepner, 3anummre
terp. (He Ooiee

MIPEIOKECHH)
JIOCTHIKECHHSI B 00JIaCT
HayKH YUEHBI?
JlomonocoBa, ['anune:
Kopouesa. ‘
Onpenenure LIEH
JIETICHUSI TPAHCIOPTHD:
Hauepture

IIPOU3BOJIBHBIM  YTOJI
U3MEPHTE €I0.

HepBOHa‘laJII)HbIe C

CTPOCHUHU BEIIECCTBA

BE€JICHUA O

5/1 Crpoenue  BemiecTBa. Kommnberotep, wmu- | §7-9 , 3agaHue B KOHIIE
Momnexyibl. Kpockor  Ouoiso- | 9, moaroroButhes K JI/
bpoyHnosckoe rudyeckui,  karis | Ne2
NBIDKEHUE. MOJIOKa,  pa3baB-

JIEHHOTO BOJIOM

6/2 ®poHTaNbHAA [ToBTOpUTH § 7-
naboparopHas paboTa Odopmuts
«M3mepenue pa3zMepoB nabopaTtopHyro padoT
MaJIbIX TEJ CBEPUTH BBIBOJIE

clenaHHble B padore,
MaTepuaioM naparpada

7/3 Huddy3us. § 10, 3agaum:
BsanmonerictBuil OIMHAKOBBI  MOJIEKYJT
MOJIEKYIL. B ropsueM Kode

XOJIOJIHOM MUHEPAITBHO
Bone? 2. Ilouemy
AJIEKTPUIECKOM




YalHUKE  YKa3bIBAETC
MaKCUMYyM er
HaIlOJICHUS], XOTSA B HE
€CTh MECTO IS BOJBI? .
Ecnu xanHyTh KanenbK
pacTUTEIBLHOTO  MacI
Ha TIOBEPXHOCTb BOJE
TO OHa HaYHE
pacrekarbcsl. Kaxy
HAaMMEHBIIIYIO TOJIIIUH
MOXET UMETh €
menka? §11, 3ananue
konue §11, 3amaum:

[Touemy BBIMBITH]
ropsiuei BOJIOM CTakaH
HEJb3sl BCTaBISATH OJIU
B npyrou? 2. Ilocn

KYTIaHHSI Ha Te7
ocTarTcs KareJbK
BOJIBI. OOBsCHUT
nouemy T
POUCXOJIHT.
8/4 ArperaTHbie 1 § 12, 13. 3anmanue
COCTOSTHUSI konue §13. «lIpoger
BEIIECTBA. ce0s»
9/5 [ToBTOpeHue u 1
00001eHune
OCHOBHBIX
MOJIOKEHUN TEMBI
«[lepBoHauaIbHBIC
CBEJICHUS O
CTpOEHUH
BEIIECTBAY
B3aumoneiicrBue e 22
10/1 Mexanuyeckoe 1 IlItatuB 1aGopa- § 14,15. Yp..
JIBUKCHUEC TOPHBIH, MeXaHH- 3aaHus B KOHIIE
YecKast CKaMbs, § 14,15
OpYCOK JepeBsH-
HBIH, JJIEKTPOH-
HBIH CeKyHIOMEp
C IaTYNKaMH,
MarHuTOYIpaB-
JsieMbIe TepKO-
HOBBIC JATUUKH
CEeKyHJ0Mepa
11/2 Cxopoctb.  ExuHumml 1 § 16.Ynp.3.3amanme
CKOPOCTH B KoHte §16
12/3 Pacyer nyru W 1 § 17. Ymp. 4.3ananue




koH1ie § 17

BpEMEHHU
JBYKECHUS.
13/4 I'padu nyTu u
CKOPOCTH
PaBHOMEPHOTO
HPSIMOJIMHENHOTO
JIBHOKCHUS.
14/5 Pemenne 3amau
Ha pacder
cpeaHen
CKOPOCTH
15/6 Wueprus. § 18, 19. Vmp.
3aganue B KoHIe § 18
16/7 Macca Tena. § 20, 21. VYmp.
N3mepenne maccel Tena 6. SamaHne B
Ha Becax. KOHIIE §
21.IloaroToBUTHCS
K JI/P
17/8 JlabopaTopHas HaGop Ten pas- 3amaum Nel140,148,149
pabora «l3mepeHue HOM Macchl,
Macchl Tena Ha 3JIEKTPOHHBIC Be-
PBIYQKHBIX, CBI
AJICKTPOHHBIX BECAX
18/9 IImoTHOCTH BemiecTBa. § 22. Ynp.7. 3ananue
KoHIIE § 22
19/10 Pacuer maccel 1 § 23. VYmp.8. 3ananue
o0BbeMa Teja 1o €ro Komme § 23
IUIOTHOCTH.
IToaroroBuThCs
71a60paTOPHBIM pabOTaN

20/11 JIaboparopHbie pabOTHI Ha6op Ten pas- 3amaum Nel57,170,172

« 3mepenue oobpema HOM MacChl, MEH-
tenay, «OnpeneneHue 3ypKa, SIEKTPOH-
MJIOTHOCTU TBEPJOTO HEIE BECHI

TEJa.

21/12 Pemenue 3agau IToBTOPUTH TEMB]
«MexaHnueckoe
nBrkeHue», «Macca)
«I110THOCTDL BeEIllECTBA)
Pemmure 3agaum  Nelo6(
173,174,179

22/13 KonTtponbHast  pabota

Nel «IlmoTHOCTD
BCIIECTBAY
23/14 Cuna § 24




24/15 SIBnenune TATOTEHUS. 1 § 25. Vop. 9. 3anau
Cuna toxectu. Cuiia Ne205, 206, 211
TSOKECTH Ha  JPYrux
IJIaHeTax.
25/16 Cuna 1 [lItatuB ¢ kpeme- | § 26. 3amaum ]
YIIPYTOCTH. xKoM, Habop mpy- | 222,224,225
3akon I'yka. KuH,  Habop by
30B, JIMHEMKa,
JTUHAMOMET]
26/18 Bec Tena. 1 § 27,28,29. Vnop. 1
IMoaroroBuTts
MPE3CHTALUI0 10 TEM
«CotHEUHas CUCTEMaY
27119 Hunamomerp. 1 Jluaamomerp ¢ § 30. Vup.11.
DponranbHas MPENIEIIOM U3Me- 3amaun Ne233,
nabopaTopHas pabora
«pajyHpoBaHHe penus 5 H, npy- 234
MIPYXUHBI U U3MEPEHUE A AHBL HA TLTAH-
CHUJIBI TPEHUS C niere, rpys3bl
IIOMOIIBIO maccoi o 100 r
JTUHAMOMETPAY
28/20 CrnoxxeHue JByX CHIL, 1 [ItaTuB, phiyar, §31. Ymp. 12.
HaHpE\I}BJ’IeHHBIX HVO HHHeﬁKa, Ba Bagaun N9226,243
OZTHOU IIPAMOH. OJIMHAKOBBIX IPy-
PaBHOzelicTBYIOIIAS 3a, 1Ba OJIOKa,
CHIL HUTH HEPACTSIKHU-
Masl, TUHEHKA
U3MEpPUTEIIbHAS,
JTMHAMOMET]
29/21 Cuina TpeHusl. 1 JepeBsiHHBII § 32,33, 34. Ymp. 13.
OpYyCOK, Habop
rpy30B, MeEXaHH-
yeckas CKaMb4,
JUHAMOMET]
30/5 KontponbHast  pabota 1
No2 «Cumbr»
31/22 Amnanus OIIMOOK, 1
JOTTYIIIEHHBIX B
KOHTPOJILHOU paboTe.
JdaBJjieHre TBepAbIX TeJl, )KUAKOCTEH U 21
ra3os.
32/1 JlaBrenue TBEPAOTO 1 § 35, 36.
Tena

Yup.14(1,3,4), 15.
3agauu B KoHIE § 35
u § 36(1,3)




33/2 JaBiaenue rasa. Jatauk naeie- | § 37,38. 3amanue
Ilepenaua JIaBJICHUS Hus, WTaTuB, pa- | koHue § 37, 38ymp. ¢
SKUOKOCTSIMU. 3akoH Oouas émkocTh, | 3amaun Ne 307, 309
[Tackass TpyOKa, IMHEWKa

34/3 Pacuer JIaBJICHUS § 9, 40. Vi
JKUIKOCTH Ha [OHO H 17. 3amanHue B KOHIIE
CTEHKH COCY/Ia. 40.

35/4 Pemenne 3amauy 1o
Teme  «J/laBaeHue B
KUJIKOCTH W Tase.
3akoH [lackams».

36/5 CooOmraroniuecs § 41. Yop. 18 3ananr
CoCyibl 1-3 B xonue § 41

37/6 KontponpHast  paborta
Ne3 «JlaBnenue
TBEPIBIX Tell,
JKUAKOCTEHN U Ta30By

38/7 Bec BO3/lyXa. § 42, 43. VYnop. 1
AtmochepHoe 20. 3amaHue B KOHIIE
JIaBJICHHC 42.

39/8 N3mepenne § 44, Y
aTMoC(epHOro 21(1,3,4). 3Banmanue
JTaBIICHUS. OngIT KoHIIE § 44.
Toppuuennu

40/9 bapometp-anepou. § 45, 46. VYnop. 2
ATmocdepHoe 23. 3agaHue B KOHIIE
JAaBJIEHWE Ha Pa3HBIX 46.
BBICOTAX.

41/10 MaHoMeTpBlI. § 47.

42/11 [TopmneBoii § 48,49. Ymp. 24, 25
YKUJIKOCTHBIN Hacoc.
I'mpapaBnuueckuit
npecc.

43/12 JleicTBUE >XKUAKOCTH H § 50. IToBTOpUTH § 49
rasa Ha MOTPYKEHHOE B
HHX TEJIO.

44/13 3akoH Apxumena. § 51. Yop. 26 (1,2,5,6

[ToaroroBuThCS K JI/P.
45/14 ®poHTasbHAS JluHamoMeTp, [Mosroputs  §  51.

naboparopHasi  pabota




«Omnpenenenue
BBITAJIKUBAIOIIEH CHUJIBI,
JICUCTBYIOILIECH Ha
MOrPYKEHHOE B
JKUJKOCTH TEIIOY.

LITaTUB YHUBEP-
CaJbHBIA,  Mep-
HEIN HWIAHID
(MeH3ypka), rpy3
HAJIMHAPUYECKU I
U3 CTalId, Tpy3
HAJIMHAPUYECKU I
W3 aJIIOMUHHMEBO-
ro CIlJIaBa, HUTh

3amaun Ne 430,431

46/15 [InaBanue Tei. 1 § 52. Vmp. 27(1-3
3aganue B KoHIE § 52
47116 [TnaBanue cymoB. 1
48/17 Pemenne 3amau  mo 1 [Topropurs §  52.
teme «IlimaBanue Ten» Samaun No 434, 437.
IToaroToBUTHCS K J1/p.
49/18 ®ponTanbHas 1 Junamomerp, [ToBTOopuTs § 51, 52.
nadopatopHast  padota mTaTuB yHUBep- | 3amaum Ne 435, 442
«BprsicHEHHE  ycnoBUH cambHBI,  Mep-
[JIaBaHUs Tela B . ’
JKHAJIKOCTH HBIH TP
50/19 Bosnyxomnasanue 1 § 53, 54. Ymp. 28, 29.
3aganue B KoHIIE § 53.
51/20 [ToBTopenue u 1 [ToBToputs § 51-54.
obobmenne TeM 3amaunm  Ned30, 431,
<<ApXI/IMeI[0Ba CHJ1a», 434. 435 437. 442
«[TnaBaHue Tem» o
52/21 KontponbHast  paborta 1
Ne4 «ApxumenoBa
cuna. IInaBanme Tem»
PaboTa u MOIIHOCTB. JHeprus. 14
53/1 Mexanuueckas paboTa. 1 § 55. Ymp. 30 (1,2)
EnuHuier paboTer. 3aJaHKe B KOHIIE § 55.
54/2 Momuocts. EauHuIe 1 §56. ymp. 31(1,4-6
MOIITHOCTH. 3aganue B KOHIE § 5
55/3 DHeprus. 1 § 66, 67. Ynup. 34(4
ITorenumanbpuas U 3amauu Ne627-629.
KHHETUYEeCKasi DHEPTHUSL.
56/4 [IpeBpamienne ogHOTO 1 § 68. Ymp. 35. 3agav
BUJIA MEXaHUIECKOM Ne634,
SHEPTHH B IPYroi.
57/5 KontpomnpHast  paborta 1

No5 «Mexannueckas




pabora. MoOIIHOCTS.
OHeprus»

58/6 [IpocThie MeXaHU3MBI. § 57, 58. 3amaum Ne56¢
Prruar. PaBHOBecue cui 568, 571
Ha pblyare.
59/7 MowmeHT cuiibl. Peryaru §59. 3agaun Ne572-
B TEXHHKE, OBITY H 574. IToaroroBka K i/p
MIPUPOJIE.
60/8 ®poHTanbHas Peruar ¢ kpeme- | § 60. IloBToputs § 5
naboparopHast  pabora HUSIMH 11 Tpy- | Ymp. 32
«BblicHeHue  ycnoBus 30B, HaboOp Tpy-
paBHOBECHS pbluara» 308 o 100 T,
JMHAMOMET]
61/9 bioku. «3o10TOC IloaBuKHBIN u|§61,62. Yop.33(1,2,5
IIPaBUJI0» MEXaHUKH HEITOABUKHBIN 3anaHue B KoHIIE § 62.
0JI0KH, Habop
Ipy30B, HUTH, JH-
HAMOMETp,  ITa-
THUB, JTUHEHKA
62/10 LlenTp TsxecTu Tena. § 63. 3amauy:
Ornpenenurpb LEHT
TSKECTH 3aKJIaJIKI]
KOBpPHKA JUIS  MBIIIIL
JIUCT KapTOHA.
63/11 VYcioBust  paBHOBECHS § 64. 3amaun Ne607, 60!
Ted. 611, 314, 615.
64/12 KIIJT mpocThix § 65, 3amaun Ne 598-6C
MEXAHH3MOB MOJTOTOBUTHCS K JI/P.
65/13 ®poHTanbHAs [ItaTus, IMosTOpUTE § 57-65
maboparopHast  pabora MEXaAHNIecKas
«Omnpenenenne  KIIJ] CKaMbs, GPYCOK C
MpU MOJBEME TeJa IO
HAKJIOHHOM TIJIOCKOCTI) KPIOTKOM,
JTuHEelKa, Habop
TPY30B,
JTUHAMOMET]
66/14 Ob6o061eHne u
MTOBTOPEHHE
67/15 KontponpHast  paborta
Ne 6 «toroBas
KOHTpOJIbHasi paboTa
68/16 Amnanus OIuO0K

JAONMYIICHHBIX B




HUTOTOBOM KOHTPOJIbHOM
pabote

KaJICHI[apHO-TeMaTI/I‘IeCKOE INIAHHPOBAHUE 8 kiace.

Ne [ Tara Conep:xanue(TeMa ypoka) Hcnonb3oBanue IMpumeyanue
n/m o0opynoBaHusi
| TenoBble siBaeHNs (26 YacoB)
1 TerioBoe IBUXKEHUE. JlaGopaTopHblii §1
Temmnepartypa. TEPMOMETp, AATYUK
TEMIIEPaTypbl
2 BuyTtpennsis sHeprus. JleMoHCTpaLys §2, ynp. 1
3 CriocoObl I3MEHEHHSI BHYTPESHHEH «3MeHenne §3, ymp. 2
SHEPruu Tena. BHyTpeHHeﬁ
SHEpruM Teja IHpu
TPEHUH U ylape:
JATYUK
TEeMIIepaTypbl, JBE
JIOCKH, 1BE
CBUHIIOBBIC ia-
CTHUHKHU, MOJIOTOK
4 Bunel Terionepenayu. §4, yop. 3
TennonpoBoAHOCT.
5 Kounsekuus. U3nyuenue. JleMoHCTpaLys §5, §6, ynp.4,5
«[lornomenne
CBETOBOM DHEPIUN»:
JIBa JaT4yrKa TEMIIe-
patypsl, namra,
auct  Oenmol w
4EPHOU Oymary,
CKOTY
6 KonunuectBo TemnoTel. EnpHUIBL §7, §8, ymp. 6,7
KOJIMYECTBA TEIJIOTHI. Y IeNbHAs
TEMJI0EMKOCTb.
7 Pacuer xonuyecTBa TETUIOTHI, §9 , ynp.8
HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa WIIA BBIJICISIEMOTO UM TIPH
OXJIAXKICHUH.
8 ®ponTanbHAA JadopaTopHasi Jarunk [ToBTOpUTH §9
padora Nel. «CpaBHeHue TEMIIepaTyphl,
KOJINYECTB TeIJIOThI IPH TEPMOMETD,
CMeIMBAHUM BOJbI Pa3HO# KaJIOpUMET,
TeMIepaTypbb». MEpPHBI  IWJIMHJP
(MeH3ypka),
nabopaTtopHbIe
CTakaHbl, Topsyas u
X0JI0/IHasl BOJIa
9 YpaBHeHHUE TEIIOBOro HajaHca. §9,




10

JlaGoparopHasi padora Ne2.
«H3MepeHne yaeabHOM
TEIIOEMKOCTH TBEPAOI0 TeJay.

Jatuuk  temmepa-
Typbl, TEPMOMETP,
KaJIOPUMETD,

ropsiyasi MXOJIOAHAs
BOJIa, MEPHBIA IU-
JUHIp, Tpy3 ULHU-
JIMHIPUYECKU I C
KPIOUKOM, HUTD,
AJICKTPOHHBIC BECHI

Ne715,716,720,730

11 DHeprus TOTuMBa. Y IeiabHas §10, yop.9
TEIJIOTa CTOPAHUSI.
12 3aKOH COXpaHEHHMS U IPEBPALICHUS §11, ynp.10
SHEPTrUU B MEXAHUYECKUX U
TEIUIOBBIX MPOIECCaXx.
13 KonTposbnas padora Nel no
Teme: «TensioBble siBJIEHUS.
14 ArperaTHble COCTOSTHUSI BEIIECTBA. §12-14, ynp.11
IInaBneHue u OTBEpIEBAHUE
KPUCTAIIMYECKHX Tell.
15 ['paduk nnasnenus u Tlemoncrparms Ne 1. | §15, ymp.12
OTBEpJCBaHUS KPUCTATUIMYECKUX «Onpezenenne
Tesl. Y AenbHasl TCIUIOTA [IABICHUA. | yiebHOW — TEIUIOTH]
IUTABJICHUS  JIbAA»:
nat- YUK
TEeMIIEPaTyphl,
KaJIOpUMETP, COCY C
TaIOIINM JBOM,
cocya
C BOJIOM, JJIEK-
TPOHHBIE BECHI|
Jemoncrpanns Ne 2.
«O0pazoBanue
KpPUCTAJLIIOBY:
MHUKPOCKOII,
npodupka
c HACBIIIICHHBIM
pacTBOpOM
JIBYXPOMOBOKHCJIOT'O
aMMOHHUS,
MPEeIMETHOE CTEKJIO,)
CTEKJIIHHAs MaJIovyKa
16 Pemenue 3amay 1o teme
«IlaBnenue Tem»
17 Hcnapenue n kKoHaeHCcaus. JleMoHCTparys §16-17, ynp.13
HacpliieHnHbIi 1 HEHACHIEHHBIN «Vcniapenne
nap. CIIUPTA: JATYHK|
TEeMIIepaTyphl,
npoOupka, T -
CTOUYKH Oymary,
PE3UHKH, pa3HbIg

CIHPTHI




18

Kunenune. Y nennHas Temiora
napooOpa3zoBaHMUA.

JlemoHcTpanus
«M3ydenue mnpouecca
KHIICHUS BOZBD»:
JATYUK TeMIIepa-
TYypBHlI, LITATHUB
YHUBEPCAJbHBIM,
Kosba  CTEKJIsHHas,
CIIUPTOBKa,
IIOBapEHHAas COJIb

§18,20, ynip.14(2,4),
ynp.16(4,5)

19

Bnaxxnocts Bozyxa. CiocoObl
orpeziesieHus BIaKHOCTH BO3TyXa.
®ponTaNbHAs TabopaTopHast
pabota Ne3 «M3mepeHue
BJIQXKHOCTH BO3JIYXa)»

Jatuuk
TeMITepaTyphl,
TEpPMOMETp,  MapJis,
CO- CyJl C BOJIOM

§19, Ne800,803,839

20

Pemenue 3amau o teme:
«ArperatHbie COCTOSIHUS
BEILIECTBA»

Ne779,787,795,827

21

OO0OBbsicHEHHE arperaTHbIX
COCTOSIHAM BEII[ECTBA Ha OCHOBAaHUH
dTOMHO-MOJICKYJIIPHOI'O CTPOCHU A

Ne864, 867, 838,842

22

JIBurarens BHYTPEHHETO CrOPAHMS

§21,22

23

[TpyuHIMD AEHCTBUS TEIIIOBOM
mamuHsbl. [TapoBast TypOuHa.

§23

24

KII/I TenoBoro nBurares.

§24

25

Pemienue 3amad o teme
«Haxoxnaenue KIIJ TerioBoro
JIBUTATEIIS»

Ne783,794,824

26

KonTposbHas padora Ne2 no
Teme: «M3MeHeHue arperaTHbIX
COCTOSIHMH BeIeCTBAY.

| DJIeKTPHYECKHEe U YJIEKTPOMATHUTHBIE siBJIeHus (314)

27

OnexTpu3anus Tell.
B3anmonencTere 3apsyKeHHBIX Tell.
JIBa poza JIEeKTpUYECKUX 3aps10B.
DJIEKTPOCKOII.

§25,Ne892,894,895,
897

28

SJIGKTpI/ILICCKOG I10JIC.

§26,27, ynp.19,Ne907

29

JlenuMoCTh 3JeKTPUUECKOTO
3apsiia. DnekTpoH. CTpoeHune
ATOMOB.

§28,29, ynp.20

30

OObsiCHEHHE AIIEKTPUIECKIX
SBJICHUM.

§30,31, Ymp.21

31

DNeKTpuyecKuii Tok. MICTOUHMKH
AIEKTPUYECKOTO TOKA.
DJIeKTpUYeCcKas 1ENb U €€
COCTAaBHBIE YaCTH.

§32,33

32

DNEeKTPUYECKUN TOK B METAJUIAX.
JIeficTBHS 2EKTPUYECKOTO TOKA.
Hanpasnenue Toxa.

§34,35,36, ynp.23(1,2,3)

33

Cuna Toka. AMnepmerp.
W3mepenne cuiibl TOKa.

§37, ynp.24

34

DpoHTaAJbHAasA Ja0dopaToOpHas

JlaTumk TOKa, am-

§38, ynp.25




padora Ne4. «Coopka
3JIEKTPUYECKOM Lenu U
H3MepeHHe CHIIbI TOKA B ee
PAa3JIHYHBIX y4aCTKAX».

MepMeTp
JIBYXITPEIEIbHBIN,
WCTOYHHK ITMTaHUS,
KOMILJIEKT
MPOBOJIOB,
pPE3UCTOPBI, KIHOY

35 DIIEKTPUUECKOE HAIPSIKEHUE. §39,40
Enunuibl HanpsiKeHus.
Boabsr™erp. U3mepenue
HANPSDKEHUSL.
36 ®ponTaNbHAA JadopaTopHasi JaTtuuk Hanps- | §41,42, ynp.26,27
padora NeS. «U3mepenue JKE€HHS, BOJBT METP
HANPSKEHUs] HA PA3JIMYHBIX JBYXTIpe- JCNbHBIN,
Y4acTKAaxX 3JIeKTPUYecKoi nenu». | UCTOUHUK MUTaHUS,
KOMILJIEKT
MPOBOJIOB,
PE3UCTOPBI, KITFOY
37 DIIEKTPUUECKOE CONIPOTUBIICHUE §43,ynp.28
IIPOBOJTHUKOB. Y I€JIbHOE
conpoTtuBiieHue. PeocTaThl.
38 3akoH OMa JJ1g y4acTKa LEMH. JleMoHCTpanys §44, yrip.29(4-7)
«HUccnenosa- HUE
3aBUCHUMO CTH CHIIB]
TOKa B TPOBOJIHHUKE
oT HaNpSHKSHUSD):
JaT4YUK TOKA, JATYUK
Ha- MPSDKCHUS,)
pe3ucTop,  peocrar,
UCTOYHUK TIMTAHUS,
KOMILJIEKT IPOBOJIOB,
KITFOY
39 Pemenue 3amay mo teme: «3aKoH 1055,1056,1066
Owma. BerauciieHue conpoTuBICHUS
IIPOBOJTHUKOBY
40 ®ponTaNbHAA JadopaTopHasi Jatunk ToKa, | §46, ynp.30(1,2,4)
padota Ne6 «PeryinupoBanue peocTar, HCTOYHHK
CIJIBI TOKA Pe0CTaToOM» MUTaHUS, KOMILIEKT
IPOBOJIOB, KITFOY
41 ®ponTaNbHAA Ja0opaTopHast Jatunk TOKa, | §47, ynp.31
padora Ne7 «Onpenesienue JIaTYUK
CONMPOTHUBJICHUS MPOBOJIHUKA NMPH | HATIPSDKCHUSA,
MOMOIIM aMIlepMeTpa u amIiepMeTp
BOJIbTMETPA» JBYXIIpEICTbHBIMH,
BOJIETMETP
JBYXIIPEICTbHBIH,
PE3UCTOPHI,
WUCTOYHUK TUTAHUSA,
KOMILJIEKT
IIPOBOJIOB, KITFOY
42 [TocnenoBarenbHOE COETMHEHNE Hatunk Toka, matumk| §48, ynp.31(1,3,4)

ITPOBOJHUKOB.

HaIIpsKe HHAA,)




amIepMeTp
JBYXIIPEEIbHBIMN,
BOJIETMETD
JBYXIIPEECIIbHBIMN,
PE3UCTOPBHI,
UCTOYHMK IIUTaHUs,
KOMIUIEKT ITPOBOJIOB,
KJIIOY

43 [TapannenbHoe coequHEHNE Hatuuk Toka, natuuk| §49, ynp.33(4,5)
MIPOBOJIHUKOB. HaPSDKEHUS,
amIepMeTp
JIBYXIIpEJEIbHbIMN,
BOJIETMET)
JIBYXIIPEJEIbHbIN,
PE3UCTOPBHI,
UCTOYHUK THTAHUA,
KOMIUIEKT TPOBOJIOB,
KITIOY
44 O06o001aromuii ypok 1mo Teme §32-43 noBTOopeHue,
«Cuia Toka, HalpspKeHUE U Ne1057,1061,1077,
CONPOTHUBIICHUE MTPOBOJTHUKAY 1082,1112,1118
45 Kontpoabnas padora Ne3 «Cuna
TOKA, HATIPSZKEHNE U
CONMPOTHBJICHHE MPOBOTHUKA»
46 PaboTa 1 MOITHOCTH §51,52, ynp.34(1,2)
ANEKTPUYECKOT0 TOKAa. EAMHULIBI
paboThI ANEKTPUUYECKOTO TOKA
IPUMEHSIEMBIC Ha TTPAKTHKE.
47 DpoHTAIBbHAA JA00OpaTOpPHAs JlaTuuk TOKa, §52, Ne1150,1152,1156
padora Ne8«M3mepenue JATYUK
MOIIHOCTH U PadoTHI TOKA B HaANPSDKEHUS,
JJIEKTPUYECKOH JIaMIIe». amIepmeTp
JBYXIIpEIETbHBIMH,
BOJIETMET]
JBYXIIpEICTbHBIMH,
JaMIIOUKa,
WCTOYHUK MTUTAHMUS,
KOMIUJICKT
MPOBOIOB, KITFOY
48 HarpeBanue npoBOHUKOB §53, 55,56, ynp.37(1-3)
AIIEKTPUIECKUM TOKOM. 3aKOH
Jxoyns — Jlenna. Jlamma
HaKaJUBaHUS. DIEKTPUIECKHE
HarpeBaTeJIbHbBIC MPUOOPHI.
KopoTkoe 3ambikaHue.
IIpenoxpaHuTenn.
49 KoHnyiencarop. §54, ynp.38
50 Pemenue 3amau. Ne1947-1949
51 KonTposbHas padora Ned «

Padora u MmomHOCTH
3J1eKTPUYECKOr0 TOKA. 3aK0H
Jixoyas-JleHuay.




52 MarsuTHoe moJje Toka. §57,58, ynp.40
53 OJIeKTPOMArHATHI M UX TIPUMEHCHHE. §59, ynp.41
o4 ®poHTaNbHAA Ja0opaTopHast §60
padora Ne9 «Coopka
3J1eKTPOMATHUTA U UCIIbITAHUE
ero 1eicTBUAY.
55 Hocrosiunble MarHuTel. Maruutuoe | /leMoHcTpaumsa §61
0JI€ TIOCTOSIHHBIX MarHUTOB. «M3Meperne o
MOCTOSTHHOTO
MarHuTa»: JaT4uK
MarHUTHOTO  TIOJIA,
Mo-  CTOSIH  HBIA
MAarHUT MO- JJOCOBOM
56 MarunuTtHoe nojue 3emiu. Hatuuk marautHoro | §62
MOJIsA, 1O CTOSTHHBIN
MarHuT IIOJIOCOBOH,
JINHEWKAa
W3MEpUTEIIbHAS
57 JlelicTBE MAarHMUTHOTO ITOJIS HA JleMoHCTpaLHs
MIPOBOIHHUK C TOKOM. «M3Mepenue
ODNeKTPUICCKU MarHuTHOTO  ITOJISA
JaBuraresb PpoHTaIbLHASA BOKPYT' IIPOBOJHHKA
JabopaTopHas padora C TOKOM»:. JaT4YHK
Ne9«H3yuenue 3J1eKTPUIECKOT0 MAarHUTHOTO  ITOJIS,
JIBUTaTeJIsl OCTOSIHHOIO TOKA (HA | ga [TaTHBa, KOM-
MOJIeJIH)». IJIEKT MPOBOJOB,
HUCTOYHUK TOKa,
KITIOY
| CgetoBble siBjienus ( 104)
58 HcTouHuku certa. OcBeTuUTeNb §63, ynp.44
Pacnpoctpanenue cBeTa. C WCTOYHHUKOM CBETa
Ha 3,5 B, ucrounuk
MMUTAHKUS, KOMILIEKT
MIPOBOIOB, IIIeNeBast
quadparma
59 OTtpaxeHue cBeTa. 3aKOHbI Ocserurens c | §64,65,Ne1305-1307
OTpa)KEHHUS CBETA. HUCTOYHUKOM CBE- Ta
Ha 3,5 B, ucrounuk
MTUTa-HASL, KOMIUICKT
MPOBOIOB, IIeNeBast
nuadparma,
MOJTYIIH- JUHJIP,
TUTAHIIET Ha
IUIOTHOM  JIUCTE C
KPYTOBBIM
TPAHCIIOPTUPOM
60 [Tnockoe 3epkaio. M3o0paxenue B §66, yrip.46(1,3,4)
TIJIOCKOM 3€pKaje.
61 ITpenomnenue cBeta. 3aKoH Ocseturens c | §67, ynp.47(1-3)

IPETOMIICHUSL.

HCTOYHUKOM CBe- Ta
Ha 3,5 B, ncrounmk




MUTAHUS, KOMIUIEKT
MPOBOJIOB, IIeJieBast

nuadparma,
MOJTYIIH- JTUHJIP,
TUTAHILET Ha
IJIOTHOM JIUCTE C
KpPYTrOBBIM
TPAHCIIOPTHPOM
62 Jlunzel. OnTruyeckas cuiia JIMH3bL. §68, ynp.48
63 M300pakeHus1, JaBacMbIe JIMH30M. §69, ynp.49
64 ®poHTaNbHAA JadopaTopHasi OCBETHTEID C §68,69
pabora Nell. HWCTOYHHUKOM CBETa
«ITonyyeHue U300paxkeHus Npu Ha 3,5 B, ucrounuk
NMOMOIIH JIUH3BID». MMATAHUS1, KOMIUIEKT
MIPOBOJIOB, IIIe-
neBas quadparma,
SKpaH CTaJbHOM,
HaIpaBJIAoILIas ¢
HU3MEPUTEIbHOU
HIKaJION, coOu-
paroIiye JUH3bI,
pacceuBaro1ast
JIMH3a, ClIan
«Mogenb npen-
MeTay B penrtepe
3) I'na3 u 3penue. bauzopykocTs u §70
JAJIBHO30PKOCTh. QUK.
66 Pemenue 3amau. §67-69
67 KonTposbHnas padora NeS «
HToroBasi KOHTPOJIbHAsSI pa6oTa»
| IloBTOpenue (14)
68 AHanm3 omuOOK JOMYIIEHHBINA B
UTOTOBOM KOHTPOJIbHOM paboTe
KasenpapHo-temarudeckoe miiaHupoBanme 9 kiacc.
Ne |  [lara Copepxanue(rema Hcnoabs3oBanue IIpumeyanue
n/n YPOKa) odopynoBanust
3aKoHbI B3aUMOIEHCTBH S M IBUKeHHs1 TeJl (36 yacoB)
1 MarepuanbHas TOUYKA. § 1, ynp.1 yctHO
Cucrema oTcyeTa.
2 [lepemenienue § 2, Bomp, ymp. 2 yCTHO
3 Onpenenenue § 3, Bomp, ymp.3(1)
KOOPIMHATHI
JIBUKYIIETOCS Tela.
4 CxkopocTb
MPSIMOJIMHENHOTO
PaBHOMEPHOTO

JABUMIKXCHUA.




[Tepemenienue npu
IPSIMOJIMHETHOM
PaBHOMEPHOM
JIBUKCHUM.

§ 4, ynp.4

I'paduku 3aBUCHMOCTH
KHHEMaTHYECKUX
BEJIMYHH OT BPEMEHU
MPH TIPSIMOJIMHEHHOM
paBHOMEPHOM
JIBVDKCHUH.

CpenHsisi CKOPOCTb.

[IpsimonuHeliHoe
PaBHOYCKOpEHHOE

JBHKCHUC. YCKOPCHI/IG.

§ 5, ynp.5(2,3)

CxopocThb
MPSIMOJIMHENHOTO
PaBHOYCKOPEHHOT'O
TIBUKCHUSL.
I'paduk ckopoctr

§6,ynp.6(2,3)

10

[Iepememenue npu
MPSMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBUKCHHUH

§7, ynp.7(1,2)

11

[Tepemenienue tena
[IpU IPSIMOJIMHEWHOM
PaBHOYCKOPEHHOM
NIBIDKEHUH 0€3
Ha4yaJIbHOW CKOPOCTH

§8, ynp.8(1)

12

JlabopaTopHas pabota
Ne 1 «HccnemoBanue
PaBHOYCKOPEHHOTO
NIBIKEHUS Oe3
HA4YaJIbHOW CKOPOCTH>>

[IITaTus
na0opaTOpHBIi,
MeXaHUYeCKasi CKaMbs,
OpyCOK IepeBsIHHBIH,
AJIEKTPOHHBIN
CEKYHJIOMED C
JaTYNKaAMHU,
MarHUTOYIIPABIISIEMbIC
IepKOHOBBIE TaTYUKH
CEKYHJIOMepa

1446, 1451

13

Pemenue 3agay.

14

I'paduku 3aBUCUMOCTH
KMHEMaTUYECKUX
BEJIMYUH OT BPEMEHHU
IIpY IPSIMOJINHEWHOM
PaBHOYCKOPEHHOM
JIBHYKECHHUH

15

Pemenue 3amau

16

KonTponbHas pabota
Nel

17

OTHOCUTENBHOCTh
JABMIKXCHUA.

§9. Yip.9(1-4)

18

HNueprmanpHble

§10, ynp.10




CUCTEMBI OTCYETA.
[IepBblii 3aK0H

HproTona
19 Bropoii 3akox DpoHTANbHAS §11, ynp11(2,3)
Herorona nabopaTopHas pabota No
1
«M3yueHue IBUKEHUS
TeJIa MPU ICUCTBUU
CHJTBI TPEHUS»:
JIEPEBSIHHBIN OpPYCOK,
HaOOp TPy30B,
MEXaHUYEeCKasl CKaMbsl,
JTUHAMOMETD.
OpoHTaNbHAA
nabopaTtopHas pabota No
2
«M3yueHue IBUKEHUS
CBSI3aHHBIX TEJ»:
LITaTUB Ja0OPaTOPHBIi,
MEXaHUYEeCKasl CKaMbs,
OpYCOK JepEBSIHHBIM,
AJIEKTPOHHBIN
CEKyHJIOMED C
JaTYUKaMH,
MarHUTOYIIPABIISIEMbIC
TepKOHOBBIC JATUYUKU
CeKyHJIOMepa, Habop
rpy30B, OJ0K
HETOIBIKHBIN, HUTh
20 Tpertnii 3akon HeroToHA §12, ynp.12(3)
21 CBoboaHOE TazieHne §13, ymp.13(3)
TEJ
22 JIBu>xeHue Tena, §14, ynp.14
OpOIIEHHOTO
BEPTUKATHHO BBEPX.
HesecomocTs
23 JlaboparopHast pabota
Ne 2 KH3mepenune
YCKOpEeHUs CBOOOIHOTO
HageHus>>
24 3aK0H BCEMHUPHOTO §15, yop.15
TATOTEHUS
25 YckopeHnue cBOOOIHOTO §16, ynp.16(1-4)
najgcHus Ha 3eMie U
JPYTUX HEOEeCHBIX
TEJax.
26 Cuna ynpyrocru.
27 Cuna TpeHust
28 [IpssmonuneitHoe 1 §17,18,ynp.17,(1),ynp.18(1,4)

KPHUBOJIMHEWHOE
JIBH>KeHUe. [[BrkeHue




TeJa Mo OKPY>KHOCTH C
HOCTOSSHHOU 10
MOJIYJIFO CKOPOCTBIO.

29 Pemenue 3amau §19, ymp.17(2), ymp.18(5),
yrp.19(1)
30 HckyccTBeHHBIC
CIOYTHUKU 3eMJIN
31 Nmmynse Tema. 3akoH §20, ynp.20(2,4)
COXPAHCHHUS UMITYIIbCA
32 PeakTuBHOE ABMXKEHUE. §21, ynp.21(2,4)
Pakertsl.
33 PaGora cuibl.
34 [Torennmaneaas u
KHHETUYECKAsl DHEPTHSI
35 3aKoH COXpaHEeHHUs §22, ynp.22
MEXaHUYECKOU
SHEPTHUH.
36 KontponbHas pabora
No 2
MexaHn4yeckue KojJae0aHusi M BOJIHBL.3BYK.(15 yacoB)
37 KonebarenpHoe §23, ymp.23
JIBUKCHHE.
38 CBo0OoaHbBIE KOJIEOaHUS. JleMOHCTpaLuu
KonebarenbHbie «Konebanus HUTSHOTO
CHCTEMBI. MasTHUK. MasiTHUKA U CBOOOIHBIE
KoJieOaHus Tpy3a Ha
MPYXKUHE»: JaTUYUK
YCKOPEHUSI, ITATUB C
KpernexxoM, Habop
Ipy30B, HUTb, HA0OD
IPYXKHUH
39 Benmuusl, §24, 25, ynp.24(2-5)
XapaKTepu3yolne
KoJjebarenbHOe
JIBUKCHHE.
40 I"apmonnueckue
KoJe0aHusl.
41 JIaGoparopHas paboTa 1777, 1780

Ne 3 «MHccnenoBanue
3aBUCUMOCTH IEpUOJa
M 4aCTOTBI CBOOOIHBIX
KoebaHuii MasiTHUKA
OT JJIMHBI €0 HUTH >

JlabopartopHnast pabota
«M3ydenue koneba- HUM
rpy3a Ha NMpYy>KUHE»:
KOMIIBIOTEP, JaTYUK
YCKOPEHHS, ITATHB C
KpernexxoM, Habop
IIPY’KUH Pa3HON
KECTKOCTH, HAOOP
rpy3oB o 100 r.
JlaGoparopHas pabota
«3ydenne xonebda- HUM
HUTSIHOTO MasTHUKA»:
KOMITBIOTED, JATYNK




YCKOpEHHUS, TPY3 C
KPIOYKOM, JIETKas U
HEpACTsHKUMAasi HUTh,
pyJeTKa

42

3aTyxaroiue
KoJie0aHusI.
BeiHyX/1cHHBIE
KoJieOaHusl.

§26, pr.25. TpEe3CHTAIUS
«MexaHn4eckue KojaeOaHus B IPUPOJIE,
OBITY U TEXHHKE)

43

Pe3onanc.

§27, ynp.26 IIpesenranms

«MexaHuYeCcKHUil pe30HaHC»

44

Pacnpoctpanenue
KoJieOaHuH B cpejie.
BonHzl.

§28

45

JlmrHa BOJIHBL.
CxkopocTb

PaCIPOCTPAHCHH A BOJIH.

§29. Vp.27

46

Hcrounnku 3ByKa.
3BYKOBBIE KOJICOAHHSI.

§30 pr. 28 MpEe3eHTaluUs

«YpTpasByk», « THPpa3ByK»

47

Bricota, [TemOp] u
I'POMKOCTbH 3BYKa

§31, yop. 29

48

Pacnpoctpanenue
3ByKa. 3ByKOBbIE
BOJIHBI.

§32, ynp. 30(3,4,6)

49

OtpaxeHnue 3Byka. 9Xo.

3BYKOBOH pe30HaHC.

§33

50

Pemmenue 3agay.

51

KonTponbnas padota
Ne 3«Mexannueckue
KOJICOaHUS U BOJIHEL.
3BYK>

DIEKTPOMArHuTHOE moJie (24 yaca)

52

MarsuTtHoe 110J1e U €T0
rpaduueckoe
1300paskeHue.

§34, ynp.31

53

OnHopoaHOE U
HEOJIHOPOIHOE
MAardmTHBIC I10JIA.

54

Hanpasnenue Toka u
HAaNpaBJIEHUE JTUHUI
€ro MarHUTHOTO MOJIS

§35, ynp. 32(1-3)

55

OObHapyxeHue
MAarHUTHOTO TOJIS 11O
€ro JCHCTBUIO HA
AJIEKTPUYECKHI TOK.
[IpaBuio J1I€BOM pyKH.

§36, ynp.33

56

NHaykuys MarHuTHOTO
MOJIS.

§37

57

Mar"gutHbsId TOTOK

§38, ynp34(1)

58

SBnedue
3JIEKTPOMATrHUTHOMN

JemoHncTpanus
«SIBneHue

§39, ynp.36




WHTYKIIAH.

AJIEKTPOMATrHUTHOMU
UHIYKIAN:

JATYMK HAIMPSDKEHUS,
COJICHOU/I,
IMOCTOSTHHBIM
II0JIOCOBOM MarHur,
TpyOka [1BX,
KOMILJIEKT IPOBOJIOB

59

JIaboparopHast pabota
No 4 «KHN3yuenue
SIBJICHUSI
ANEKTPOMarHUTHOM
MHIYKIMY D>

[ToBoTpuTts §39, Ne1913,1915

60

Hamnpasnenue
MHIYKIIMOHHOT'O TOKA.
IIpaBuiio JIeHna.

§40, ynop. 37

61

SIBieHune
CaMOWHIYKIUH.

§41, ynp.38

62

[Tonyyenue u nepenava
MIEPEMEHHOTO
AJIEKTPUUECKOTO TOKA.
Tpancdopmarop

JlemoHcTpanus
«3mepenue
XapaKTEPUCTUK
MIEPEMEHHOTO TOKa»:
JIByXKaHaJb Has
nprcTaBKaocuuuiorpad |
3BYKOBOM reHeparop,
HabOp MPOBOJIOB

§42, ynp.39

63

aﬂeKTPOMaFHI/ITHOG
T10JIC.

§43

64

3J'IeKTpOMal"HI/ITHBIe
BOJIHbI

§44, yrip.41(1)

65

KonebartenbHblit
KOHTYD. [lonyueHune
3JEKTPOMArHUTHBIX
Kosie0aHun

§45, yrp.42

66

[TpuHIMITBI paANOCBA3U
U TEJIEBUACHUA.

§46,y1p.43

67

WNuTepdepenus u
JuQpakius cBera

68

DeKTpOMarHuTHas
IPUPOJA CBETA.

§47

69

[Ipenomnenue cBera.
Du3muecKkii CMBICT
noka3aTens
MPETOMJIICHUS.

§48, ynp.44(2,3),

70

Jucnepcus. Lsera Ten.

§49, ynp.45(1,3)

71

THuIel onnTUYECKUX
CIIEKTPOB.

§50

72

JIaGoparopHas paboTa
Ne 5 «HaoOmronenune
CIUIOITHOTO U
JIMHEWYATBIX CIIEKTPOB

Ta01. «THIBI ONTHYECKUX
CIICKTPOB UCITYCKaHUA»




UCITYCKaHUs >

73

ITornomenue u
HCITyCKaHHE CBETa
aToOMaMHu.
IIpoucxoxneHue
JIMHENYaThIX CIIEKTPOB.

§51

74

Pemenue 3amau

75

KonrponsHast pabora
Ned «
DNEeKTPOMarHuTHOE
10JIE

CTpoeHue aToMa U aTOMHOro ssapa (20

4acoB)

76

PangnoakTUBHOCTE.

§52

77

Monenu atomoB

§52

78

PanmoakTuBHbBIE
MPEBPAILICHUS AaTOMHBIX
SIep.

§53, ynp.46

79

DKCIEepUMEHTATbHBIC
METOBI UCCIIETOBAHUS
YACTHII.

§54

80

JlaGopaTopHas pabota
Ne 6 KU3mepenue
€CTECTBEHHOT'O
paaranuoHHoro hoHa
JO3UMETPOM >>

81

OTkpbITHE IPOTOHA U
HEUTpOHA.

§55, ynp.47

82

CocraB aToMHOTrO0 fA1pa.
S nepHbIe CUIIBL.

§56, ymp.48(4-6)

83

Oueprus cBsa3u. edekr
Macc.

§57, Bomp.

84

Pemenue 3agau

85

Jenenue saaep ypana.
Ilennas peakius.

§58

86

JIaGoparopHas paboTa
Ne 7 KHN3yuenue
JIeTICHUs jpa aTomMa
ypaHa 1o ororpaduu
TPEKOB>>

87

SnepHslil peakTop.
[IpeobpazoBanue
BHYTPEHHE!N SHEPTUH
aTOMHBIX SI7IEp B
INEKTPUUYECKYIO
SHEPTHIO.

§59,

88

ATtomHas OHCPICTHUKA

§60

89

buomornueckoe
JICHCTBUE PaJUaLliH.

§61

90

3akoH PaaAOaKTUBHOI'O




pacnaja

91 TepmosiiepHast peakims §62
92 DneMeHTapHbIE
YaCTHULIBI.
AHTHYACTHUIIEI
93 Pemenue 3amauy.
94 KontponpHas pabora

Ne 5 «Ctpoenue aroma
Y aTOMHOTO SIJIPay

95 JlaboparopHast pabota
No 8« Ouenka nepuoaa
noyxypacnajaa
HaXOJSIINXCS B
BO3/TyX€ MPOJTYKTOB
pacmiaza raza pagoHa>>.
JlaGopaTopHas pabota
Ne 9 KU3yuenue
TPEKOB 3apsKEHHBIX
YACTHII 110 TOTOBBIM
dotorpadusm>>

Ctpoenne Beeaennoi (5 yacoB)

96 CocraB, cTpoeHue U §63
MIPOUCXOXKICHHE
COJIHEYUHOU CHUCTEMBI
97 bonpmme mnaneTs §64
COJIHEYHOM CHCTEMBI
98 Mauiiele Tena §65
COJIHEYHOM CHCTEMBI
99 CrpoeHue, U3ny4eHue u §66
sBommtonius CoJHIA U
3BE3]]
100 CtpoeHure U 3BOJIONHS §67
Bceenennon
| HToroBoe noBTopeHue-24
101- O60061enHue u
102 TTOBTOPEHHE

CIHCOK JIUTEPATYPhI C YKA3AHHEM IePeYHs Y4eOHO-MeTOIHUYECKOr0 o0ecneyeHusl,
CpeICTB 00VUEHHSI M 3JIEKTPOHHBIX 00Pa30BaTEeIbHBIX PECYPCOB.

MapoH A.E., MapoH E.A. ®usuka. 7 knacc. uaaktuyeckmne matepmansl. M.: poda, 2019.
MepbiwknH A.B. ®usnka. 7 knacc. Y4ebHuk ansa obweobpasoBaTtenbHbiX ydpexaeHmin. M.: Opoda,
2018.

dunoHosmy H.B. ®usmka. 7 knacc. Metoguyeckoe nocobue k yvebHuky A.B. lMepbiwknHa. M.:
Hpoda, 2018.

XaHHaHoBa T.A., XaHHaHoB H.K. dusuka. 7 knacc. Pabouvasa tetpagb. M.: [lpoda, 2019.

XaHHaHoBa T.A., XaHHaHoB H.K. ®dusuka. 7 knacc. Tectol. M.: dpoda, 2019

MepbiwknH A.B. dusuka. 8 knacc. YuebHuk ana obeobpasoBaTenbHbix opraHmsauuin. M.: poda,
2019.

2. ®unoHoBud H.B. dusmka. 8 knacc. Metoagnueckoe nocobue k yvyebHuky A.B. lMNMepbiwkmHa. M.:
Hpoda, 2018.




8.
9.

10.

3. XaHHaHoBa T.A. ®usnka. 8 knacc. Paboyas Tetpaab. M.: Opoda, 2014.
4. MapoH A.E., MapoH E.A., TMo3sownckuin C.B. dusuka. 8 knacc. COOpHMK BONPOCOB M 3agad. M.:
Opoda, 2019.
5. XaHHaHoB H.K., XaHHaHoBa T.A. COopHUK TecToBbIX 3agaHui no dusmke. 8 knacc. M.: BAKO,
20109.
11. ®uswmka. 9 kn.: y4eb. ang obweobpasosar. yupexaeHun. / A.B. MNépbiwkuH, E.M. TN'yTHKK
M.: Opodpa, 2017.
12. ®dusmka. 9 knacc: noypoUHble nnaHbl No y4edHuky A.B. MNépbiwknHa, E.M. MN'yTHKK / aBT.-
coct. C.B. bobposa. — Bonrorpaa: Yuutens, 2017. — 175 c.
13. ®dusnmka: 3agadHmk: 9 — 11 kn.: Yueb. nocobme ansi obweobpasosaT. y4ebd. 3aBefeHUN. —
M.: Opodpa, 1996. — 368 c.: un. — (3agavHmkn «dpodbi»).
14. ®dusuka. Tectbl. 7 — 9 knaccel. KabapaguH O.@., Opnos B.A. Y4ebH. - meToa nocobue. —
4-e n3g., ctepeotun. — M.: [lpoda, 2000. — 96 c.: un.
15. dusunyecknn aKkcnepmMMeHT B cpeaHen Lwkone: MexaHuka. MonekynspHas dusmka.
OnektpoanHamuka / Laxvaes H.M., LLUnnoe B.®. — M.: MNMpoceeluexne, 1989. — 255 c.: un.
— (Bb-ka yuntens ounsnkm).
16. JlozoBeHko C.B., TpywuHa T.A Peanusauusa obpasoBaTenbHbIX Nporpamm no
du3nke ¢ ncnornb3oBaHnem obopyaoBaHMA LOAETCKOro TexHonapka «LLUkonbHbIN
KesaHTOoputom» Mockea, 2021

Humepuem-pecypceol:

1.bubnmoreka — Bce mo npeamety «Pusnkay. — Pexxum nocryna: http://www.proshkolu.ru
2.BuneoonsITel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3.Enunas xosuiekius 1udpoBeix 00pa3oBaTelbHBIX pecypcoB. — Pexum mocrtyma: hitp://school-
collection.edu.ru

4. MlHTepecHble MaTeprabl K ypokaM (U3UKH IO TeMaM; TECThI [0 TeMaM; HarJIsAAHbIC TOCOOHS K
ypokaM. — Pexxum nocryma: http://class-fizika.narod.ru

5. Ludpossie oOpazoBarenbHbie pecypehl. — Pexxum pocryna: hitp://www.openclass.ru

6. DieKTpOHHBIC YUeOHUKH 110 pu3uke. — Pexxum nocryna: http://www.fizika.ru
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