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IHosicuuTeabHAA 3aNMCKa

[Iporpamma mo ¢u3uKe Ha YpOBHE OCHOBHOTO OOIIIET0 0Opa30BaHUs COCTABIICHA HA OCHOBE
MOJIOKEHUA W TpeOoOBaHW K pe3yabTaraM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOM
oOpazoBarenbHON TIporpammsel, mipeactaBieHHbx B PI'OC OO0, a Takxke ¢ yuéroMm denepaibHON
pabGoueii mporpammbl BocnuTanus U KoHumemmuu npenogaBaHus —y4eOHOTO — IMpenMmeTa
«Puzuka».ConepxaHue NporpaMmsel 1o (U3MKE HANpPaBICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAYYHOH TPaAMOTHOCTH OOYYAIOLIMXCS W OpPraHU3alMI0 M3y4yeHHS (PU3MKU Ha JeSTeTbHOCTHON
ocHoOBe. B mporpamme 1o ¢u3uke y4uThIBaIOTCS BO3MOXKHOCTH Y4€OHOIO MpeaMeTa B pealn3aluu
tpeboBannit ®I'OC OOO Kk mMIaHUPYEMBIM JIMYHOCTHBIM W METalpeAMETHBIM pe3yJbTaTaM
00y4eHHUs, a TAKKe MEXIPEAMETHbIE CBA3M €CTECTBEHHOHAYUYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO o0miero oo6pasoBanus.llenn wu3ydenus ¢(u3MKM Ha YpOBHE OCHOBHOT'O OOIIETO
obpa3zoBanus omnpeneneHsl B KoHuenuuu mnpenofaBaHus ydeOHoro mnpeamera «@Pusuka» B
oOpazoBaTenbHBIX  opranmsamusx  Poccuiickoit ~ @exepauuy,  peaqu3ylOIMX  OCHOBHBIC
o0meoOpa3oBaTelibHble  IPOrpaMMbl, yTBepkKIEHHOM pemeHueM Kosternn MuHucTepcTBa
npocetnienus: Poccuiickoit @eaepannu (mpotokon ot 3 aexadbps 2019 r. Ne [1K4BH).

[TporpamMa 1o ¢u3uKe YCTaHABIMBAET paclpeieseHue ydeOHOro marepuaia Mo rojam
oOyyenus (IO KiaccaM), TMpeyIaraeT MPUMEPHYIO TIOCIEOBATEIbHOCTh HW3YUEHHS TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEIMETHOIO COJCpPKAaHUSA U y4ETe BO3PACTHBIX OCOOEHHOCTEMN
00yJarommxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEJNbIO OKa3aHUS METOJANYECKON MOMOIIM YUYUTEIIO B
co3JlaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

dusmka SBIAETCS CUCTEMOOOPA3YIOLIMM Uil €CTECTBEHHOHAYUYHBIX Y4EOHBIX IMPEIMETOB,
MIOCKOJIbKY (PM3MYECKHE 3aKOHBI JIE)KaT B OCHOBE IPOIIECCOB U SIBICHHUM, M3y4aeMbIX XUMHEH,
Ouosiorueil, acrpoHoMuel u ¢u3nMyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, NpPEIOCTaBIIsIeT HambOoyiee sICHbIE 00pas3ipl NPUMEHEHUS HAy4yHOrO METoJa
MIO3HAHUs, TO €CTh CII0CO0a MOJYyYeHUs JOCTOBEPHBIX 3HAHUH 0 MUpe.

OnHa W3 THaBHBIX 33734 (U3NYECKOrO 00pa3oBaHUsl B CTPYKType 0Omiero oOpa3oBaHHS
COCTOUT B (OPMUPOBAHUM E€CTECTBEHHOHAyYHOW TIPAaMOTHOCTM M MHTEpeca K Hayke Yy
o0yJaronmxcsi.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE NIpeAmojaraeT OBJIAJACHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMHI €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

® Hay4HO OOBSACHSATH SABICHMUS,

® OLIEHUBATh U MIOHUMATh OCOOCHHOCTH HAyYHOT'O UCCIIEOBAHNUS;

® UHTEPIPETUPOBATh JAaHHBIE M HCIIOJIb30BaTh HAay4yHBIE J0KA3aTeNbCTBA JJIS MOJIyYEHUs
BBIBOJIOB.

Henu nzyvyenus pU3NKH:

e [pUOOpeTeHne UHTEepeca U CTPEMIIEHHUSI 00yUJaroIUXCsl K HAYYHOMY M3YUEHHUIO IPUPOIbI,
pa3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJCTaBIEHHH O HAydyHOM MeToJe IMOo3HaHMA U (HopMUpOBaHHE
HCCIJIEIOBATEIBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBJICHUSM,;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHMSI KaK pe3ysibTaTa U3y4eHHs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopmHpoBaHUE NPEICTABICHUNH O posid (DUHMKU JUId Pa3BUTHS JAPYIMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® pa3BUTHE TIPEACTaBIEHUI O BO3MOXKHBIX cdepax Oyaymel mnpodeccruoHanbHON
NeSTeIbHOCTH, CBSI3aHHOM ¢ (U3MKOW, MOATrOTOBKAa K JalbHEWIIeMy OOYyYEHHI0O B 3TOM
HampaBJICHUU.

Joctuxenne 3TuUX 1eneil nporpamMmbl MO0 (QU3MKE Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3zoBaHMs 00ecreunBaeTCs PELICHUEM CIISAYIOUINX 3a1aY:



e mpuoOpeTeHre 3HaHUK O JUCKPETHOM CTPOCHHUHU BEILIECTBA, O MEXaHUYECKUX, TETIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e mpuoOpeTeHHe yMEHUH ONHChIBaTb U OOBACHATH  (U3MYECKHE SBICHUS C
HCI0JIb30BAHNEM II0JyUYEHHBIX 3HAHUM;

® OCBOGHHE METOJOB pELICHUS MPOCTEHIINX pacu€THBIX 3aJad C HCIIOJIb30BAaHUEM
(bu3nyecKux MojeNel, TBOPUECKUX U MPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

® pa3BUTHE YMEHHH HAOJOJATh IPUPOTHBIC SBJICHUS U BBIIOJIHATH OIBITHL, 1a00PaTOPHBIC
paboThI U HKCIIEPUMEHTAIBHBIE UCCIIEOBAHMS C UCIIOJIb30BAaHUEM N3MEPHUTEIBHBIX IPUOOPOB;

e ocBoeHUE NPUEMOB paboThl ¢ uHpOpManueld (UINYECKOro COAEpKAHMS, BKIIIOYas
MH(OPMALIMI0O O COBPEMEHHBIX JAOCTI)KCHUAX (U3MKH, aHAIM3 M KPUTUYECKOE OIECHUBAHUE
uH(pOpMaINH;

® 3HAKOMCTBO cO chepamu nMpodecCHOHATbHON AEATEeIbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (PU3MUECKOI HAYKH.

[Ipennaraemslii B mporpaMme 1o (Gpu3uKe nepeyeHb Ja00paTOPHBIX padOT U OMBITOB HOCUT
pEKOMEHIaTebHBIN XapaKTep, yUUTENb JeaeT BbIOOp MPOBeIeHUs JTa00pATOPHBIX pabOT U OIBITOB
¢ Y4ETOM MHAMBHUAYaAJIbHBIX OCOOCHHOCTEH O0y4aroUuXcs, CIMCKA KCIEPUMEHTANbHbBIX 3a/laHuH,
mpearaéMbix B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa Mo (hU3HKeE.

Ha wsydenue ¢usmku (0a30BBI ypOBEHBb) HAa YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs
otBoauTcs 238 dacoB: B 7 kiacce — 68 dacoB (2 yaca B HefleN0), B 8 kiacce — 68 yacoB (2 4aca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B Hezenio0).

Cas3b ¢ padoyeil TPOrpaMMoi BOCIIUTAHUSA HIKOJIbI

Peanuzanus BocuTaTeaIbHOTO MOTEHIIMANIA YPOKOB (DU3UKH MIPEIOIaraeT CleAyomiee:

- YCTaHOBJIGHHWE JOBEPUTENbHBIX OTHOIIEHUH MEXAY IMeJarorunieckuM pabOTHUKOM U
00y4aroImuMHCs, CHOCOOCTBYIONIMX MO3UTUBHOMY BOCHPHUATHIO OOYYarOIIUMHCS TpPeOOBaHUN U
MpoCch0 MEeAaroruyeckoro pabOTHUKA, MPHUBJICUYCHUIO WX BHUMAHUS K OOCYXJaeMoil Ha ypoke
nH(pOpMAaINH, aKTUBUA3ALUH TT03HABATEIHHOH I TEILHOCTH;

- moOyxJeHne o0ydJarIuxcsi coOM0aaTh HAa YPOKe OOIICTPUHSATHIE HOPMBI MOBEICHUS,
npaBwia OOLIEHUs €O CTapuMMH (MeJarort4eckMMM pabOTHHKAMM) U CBEPCTHUKAMU
(oOy4aroMucs ), MPUHLUIBI y4eOHOW AMCHUIUIMHBI U CAMOOPTraHU3aluH;

- MpUBJICYEHNE BHUMAHMs OOy4yarOUIMXcsAd K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax
SBJICHU, OpraHn3alus X paboThl ¢ MOJy4aeMoil Ha ypoKe COllMaibHO 3HAUMMOM MH(OopMaruei —
MHUIMUPOBAaHUE €€ 00CYXK/IEHNS, BbICKa3bIBAHUS OOYUYaIOLIUMUCS CBOErO0 MHEHHUS IO €€ MOBOAY,
BBIpAOOTKH CBOET0 K HEll OTHOLIEHHUS;

- HCII0JIb30BAHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH COJIEp)KaHUsl y4eOHOIro ImpeaMeTa uepes
JEeMOHCTpalMi0  OOy4YarolmMMCs  HPUMEPOB  OTBETCTBEHHOTO, TPaKIAHCKOIO  IOBEACHUS,
MIPOSIBJICHUS YEJIOBEKOIIO0MS U TOOPOCEPACUHOCTH, Yepe3 MO00pP COOTBETCTBYIOIIUX TEKCTOB JJIS
YTEHUs, 3a/1a4 JJIs pelIeHus], TPOOJIEMHBIX CUTYAIUH /1 00CYXKA€HUS B KJIacce;

- IPUMEHEHHE Ha YpOKE HWHTEPaKTHBHBIX (opM paboTel ¢  OOy4YaroUMMUCS:
UHTEJUIEKTYaJbHBIX ~UIP, CTUMYJIMPYIOIIUX [O3HABATEIbHYI0 MOTHBAIMIO  OOYYaIOLIMXCS;
IUIaKTUYECKOTO Tearpa, /i€ IOJIyYeHHbIe Ha ypOKE 3HaHUS OOBITPBIBAIOTCS B TeaTPaJbHBIX
MOCTAHOBKAX; AUCKYCCUH, KOTOpPbIE TAIOT 00Y4atoMMCs BO3MOKHOCTh IPUOOPECTH OIBIT BEACHUS
KOHCTPYKTHUBHOTO JHaJIora; rpyNnoBoil paboThl WK paboThl B Mapax, KOTOPbIE yyaT KOMaHIHON
paboTe U B3aUMOACHUCTBUIO C JPYTUMH JETbMU;

- BKJIIOYEHHE B YPOK HMIPOBBIX HPOLEAYpP, KOTOPHIE MOMOTaroT MOJAEPKaTh MOTHUBALUIO
o0yyJaromuxcs K MOJy4YeHUI0 3HAHUH, HaJIa)KUBAHUIO MO3UTHBHBIX MEKIMYHOCTHBIX OTHOLICHUH B
KJ1acce, MOMOTaloT YCTaHOBIIEHUIO TOOpOKenaTeabHOU aTMochephl BO BpeMsl YpOKa;

- opraHm3auus medcTBa MOTHBHPOBAHHBIX M SPYAMPOBAHHBIX OOYYAIOIIUXCS HaX HUX
HEYCIEBAIOINMHU OJHOKJIACCHUKAMHU, JAIOIIEr0 UM COLMAIbHO 3HAUYMMBIM ONBIT COTPYAHUYECTBA U
B3aMMHON MOMOIIIY;



- UHHUIMUPOBAHHE W TOAJCPKKA MCCIIEOBATEIBCKON MEATEIbHOCTH OOy4aroluXcs B
paMKax peaqu3aluy UMH MHAWBHIYAJIbHBIX U TPYIIIOBBIX UCCIENI0BATEIBCKUX MPOCKTOB, YTO AACT
00y4aromuMcsi BO3MOXKHOCTh MPUOOPECTH HABBIKM CAMOCTOSITENILHOTO PEIICHHS] TEOPETUUECKOM
Ipo0JIeMbl, TeHEPUPOBAHUA M OPOPMIICHHS] COOCTBEHHBIX HJIEH, YBaKUTEIBHOI'O OTHOLIEHUS K
9y)KUM HaesM, OQGOpMIIEHHBIM B paloTax Jpyrux HCCleAoBaTeNneii, HaBBIK MyOIWYHOTO
BBICTYIUICHHUS II€PEN ayIUTOPUEH, aprTyMEHTUPOBAHUS U OTCTauBaHUS CBOEH TOUKH 3PEHUS.

PesynbraTel equHCTBa y4eOHOW M BOCIHMTATENBHOW JEATENILHOCTH OTPAXKEHBI B paszerne

paboueii mporpaMMsbl «JIMUHOCTHBIE Pe3yNbTaTh» HA YPOBHE OCHOBHOT'O OOIIEr0 0Opa30BaHHUS.
dopmbl peau3aniu BOCIIUTATEILHOI0 MOTEHI[HAJIA

Yy4eOHOro 1

eaxmera «Puzuka»

YcraHaBIMBaTh TOBEPUTEIbHBIC OTHOLICHUS
MEXy YYUTEJIeM U 00yJaroImumcs,
CIIOCOOCTBYIOIINX MTO3UTUBHOMY BOCTIPHSITHIO
y4JalyuMucs TpeOOBaHUN M MPOCKO YUUTEIS

[TpuBnexaTs BHUMaHuE 00yJaIOIIUXCS K
o0cyx/1aeMoi Ha ypoke uH(popMaIu,
aKTHBH3AIMH NTO3HABATEIbHON
JESITeIbHOCTH 00yYarOIIUXCsI

[ToOyxaaTh 0Oy4JaroImmXxcsi COOM0AaTh Ha
ypOKE OOMICTIPHUHSATHIC HOPMBI IIOBECHHSI,
npaBuiia OOIICHHSI CO CTapIIUMU (YIUTESIMU)
U CBEpCTHUKAMHU (00yUarOUMUCS)

OpraHu3oBbIBaTh PabOTy 00yUarOIUXCs C
COLIMAJIbHO 3HAYUMOM nH(popMaLuel 1o
MIOBOAY MOJIy4aeMOi Ha YpOKE COLIMATIbHO
3HaYMMOI HH(pOpMaIK — 00CYKIATh,
BBICKa3bIBaTh MHEHUE

[MonnepxuBaTh B IETCKOM KOJIJICKTHBE
NIENIOBYI0, IPYXKenoOHyI0 aTMochepy

[ToOy>xnaTe 0OyJaronuxcsi COOI01aTh Ha
yYpPOKE MPUHIIUIIBI y4eOHOM JUCIUTUINHBI U
CaMOOpTaHU3AINH

HMuunuupoBaTh 00y4daromuxcst K 00CyXKICHHUIO,
BBICKA3bIBAHUIO CBOCTO MHEHUS, BEIPA0OTKE
CBOET0 OTHOIIEHUS M0 MOBOJTY MOJIy4aeMoi Ha
YpOKE COMATBHO 3HAYUMOM WH(DOpMAITUN

CotpynHuYaTh C JPYTrUMHU
MeIarOrMuYeCKUMH paOOTHUKAMU U JPYTUMH
CIELMAJINCTAMU B PELICHUH
BOCIUTATEIbHBIX 3a7a4

CTpouTbh BOCIIUTATEIBHYIO JEATEIBHOCTD C
Y4E€TOM KYJIbTYPHBIX Pa3JINuui JETEH,
MI0JIOBO3PACTHBIX U MHIMBUIYaIbHBIX
0CcOOEHHOCTEM

CoznaBath B yueOHBIX Ipynnax (Kiacce,
KpYXKe, CEKIIMH U T.I1.) pa3HOBO3PACTHBIC
JIETCKO-B3pOCIIble OOIIHOCTH 00yYaroIuXCs

[TpuBnekath BHUMaHHE O0YUAIOIIUXCS K
LEHHOCTHOMY ACHEKTY M3y4aeMbIX Ha YPOKE
SIBJICHUU, TIOHATUH, IPUEMOB

YrpaBiarh yueOHBIMU TPYTIIIAMU C IIENBIO
BOBJICUEHUST 00YJAIOITUXCS B TIPOIIECC
o0OyueHHsl U BOCIIUTAHUS, MOTUBUPYS UX
y4e0HO-TT03HABATEIHHYIO JIESTEIIbHOCTh

AHaM3MpoBaTh pealbHOE COCTOSIHUE JIeN B
yueOHOM KJlacce/Tpymnie

OpraHH3OBLIBaTL OKCKYpPCHHU, ITOXOAbI 1
OKCIICAUIINU U T.II.

HaxoauTe 1IeHHOCTHBIN acnekT y4eOHOoro
3HaHUS U UHPOpMaluu, 0OecreynBaTh €ro
IOHUMAaHHeE U MepeKuBaHNe 00yJaroIUMHUCs

3amummark JOCTOMHCTBO U HHTEPECHI
00ydJaronuxcsi, MIOMOraTh JI€TSM,
OKa3aBIIUMCS B KOH(IUKTHON CUTYaI[UU
1/ HEOIaronpusTHRIX YCIOBHSIX

Opeanu306v16ams wedcmeo MOMUBUPOBAHHBIX U IPYOUPOBAHHBIX 00YUAIOWUXCSL HAO UX
Heycnesanuumu 0OHOKIACCHUKAMU, 0arouee 00y4aroumumcs COYUanIbHO 3HAYUMbLIL ONblm
COmpyOHUYecmea U 83auUMHOU NOMOUU

OpranuzoBbIBaTh Me()CTBO MOTUBUPOBAHHBIX
00ydJaronuxcs HaJ UX HEYCIEBAIOIUMU
OJTHOKJIACCHUKaMH, JAloIiee 00yJIaromuMes
COUAJIBHO 3Ha‘-II/IMI)II71 OIIBIT COTp}I)IHI/IquTBa nu
B3aMMHOM ITOMOIIIN

Opranu3oBbIBaTh MEGCTBO IPYIUPOBAHHBIX
o0ydJaronuxcs HaJl KX HEYCIeBAIOIIUMHU
OJTHOKJIACCHUKAaMH, Jaroliee 00yqaromumces
COIIMAILHO 3HAYUMEIN ONBIT
COTPYAHMYECTBA U B3aUMHOU MMOMOIIH

I/IHI/IHI/II/IpOBaTI) " NOAACPKUBATH
HCCJIICAOBATCIILCKYHO NCATCIIbHOCTD

NuanuuupoBats 1 NOAIEpKUBATH
HCCIIEIOBATENILCKYIO IESTEIBbHOCTD




00y4aroluxcs B paMKax peann3aui UMH
WHAUBUIYATbHBIX U TPYIIOBBIX
UCCJIEIOBATEIbCKUX MPOEKTOB

oOyJaroluxcs B paMKax peanu3aiii UMU
MHIUBUAYAIBHBIX U IPYNIIOBBIX
HCCIEA0BATENIbCKUX IIPOEKTOB, YTO JACT
00y4aroImuMcsi BO3MOXKHOCTb TproOpecTu
HaBBIK YBAKUTEJIBHOI'O OTHOILLIEHUS K
qy)KUM U1eM, 0(DOPMIIEHHBIM B paboTax
JPYTUX HCCIIE0BaTENIeH

NuunmupoBath U MoAAepKUBaTh
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTD
00ydJaroumxcsi B paMKax peaau3aiui MU
WHAUBUIYAJIbHBIX U TPYIIOBBIX
HCCJIEI0BATENbCKUX MMPOEKTOB, YTO JaCT
o0y4aromuMcsi BO3MOKHOCTb IPUOOpeCTH
HABBIK MTyOJIMYHOTO BBICTYIUICHUS TTEPE]
ayIuTOpHUEll, apryMeHTHPOBAHUS U
OTCTaMBaHUs CBOEH TOUKH 3PEHUS

Nuunnmnposats U MoAnepKUBaTh
HCCIIEA0BATENIbCKYIO AESTENbHOCTD
o0yJaroImuxcs B paMKax peaqu3aiii UMU
VHJIMBUIYAJIbHBIX U TPYIIIOBBIX
HCCIIEI0BATENbCKUX IIPOEKTOB, YTO JAacT
o0OyuaroIuMcsi BO3MOKHOCTb IPUOOpeCTH
HAaBbIK CaMOCTOSITEJILHOTO PEIICHUS
TEOPETUUECKON MPOOIIeMbl, HABBIK
TCHEPUPOBAHUS M O(POPMIICHHS
COOCTBEHHBIX HJIeH, HABBIK YBAKHUTEIHLHOTO
OTHOIICHHUS K 9y)KUM UIESIM, 0OPMIICHHBIM
B paboTax Apyrux MccleaoBaTeNnei, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS TIepe/T
ayJIuTOpHEl, apryMEHTUPOBAHUS U
OTCTauBaHUs CBOEH TOUKH 3pEHHUS

Peanuzoevieams socnumamenvhvie 603MONCHOCMU 8 PAZTUUHBLX 6UOAX OesIMeNIbHOCMU
00yuarwuUxcst

Peanu3oBbIBaTh BOCIUTATENbHBIC
BO3MOJXHOCTH B PA3JIMYHBIX BHUAAX
JEATEIILHOCTH 00YYaIOIIMXCS CO CIIOBECHOM
(3HaKOBOI1) OCHOBOI1: caMoCTOsATEIbHAs paboTa
¢ yueOHHMKOM, paboTa ¢ HAy4YHO-TIOMYJIIPHOM
JUTEPATypO, OTOOp U CpaBHEHHE MaTepHaia
110 HECKOJIbKUM MCTOYHHKAM

Peanu3oBbiBaTh BOCIUTATENIbHbBIE
BO3MOXHOCTH B Pa3JIMYHbIX BUJAAX
JESTENIbHOCTH 00YJarOIIUXCS CO CIIOBECHOM
(3HAKOBOI1) OCHOBOM: BBIBOJIbI U
JI0Ka3aTenbcTBO (popMyll, aHaIu3 Gopmyi,
PEIICHUEC TEKCTOBBIX KOJIMYECTBCHHBIX U
KAaueCTBEHHBIX 3a7a4, BBIIIOJIHEHUE 3aJaHUI
110 pa3rpaHUYCHUIO MOHITUI

Peanu3oBeiBaTh BOCIUTATEIbHBIE
BO3MO>XHOCTH B pa3JIM4HbIX BUJIAX
JeSITeIbHOCTH 00yUarOIINUXCsl CO CJIOBECHOM
(3HaKOBOI1) OCHOBOI1: CIIylIIaHUE U aHAIH3
BBICTYILUIEHUH CBOUX TOBApUILEH

Peann3oBbIBaTh BOCTIUTATENBHBIC
BO3MOXXHOCTH B PAa3JIMYHBIX BUAAX
JeSITeTbHOCTH 00yUaroIIUXCsl CO CIIOBECHOM
(3HaKOBOI) OCHOBOM: CHCTEMATH3aIUS
y4eOHOro MaTepuaa

Peann3oBbIBaTh BOCTIUTATEIBHEIC
BO3MOXXHOCTH B Pa3JIMYHbIX BUAAX
JeSITeTbHOCTH 00YJaIOMIUXCsl HA OCHOBE
BOCIIPHSITHS 3JIEMEHTOB JICHICTBUTEIBHOCTH:
HaOJIOZICHUE 33 IEMOHCTPAIIMEH YIUTEIS,
IPOCMOTP y4eOHBIX (PHIBMOB

Peann30BEIBaTE BOCITUTATEIILHEIC
BO3MOXXHOCTH B Pa3JIMYHbIX BUJAX
JESITEeIbHOCTH 00yUarOIINUXCs HA OCHOBE
BOCIPUATHS DIEMEHTOB JI€HCTBUTENBHOCTH:
aHaJIU3 MPOOJEMHBIX CUTyalUH

PeanuzoBeiBaTh BOCTIUTATEIIBHBIC
BO3MOXXHOCTH B Pa3ITUYHBIX BHJIAX
NESITEIbHOCTH 00yJarouXcsl Ha OCHOBE
BOCIIPUSITHUS 3JIEMEHTOB JIEUCTBUTEIIBHOCTHU
M3y4YeHUe yCTPONCTBA IPUOOPOB IO MOJEISIM 1
yepTekam

IIpoexmuposams cumyayuu u codblmus, pazeusaroujue SMOYUOHANbHO-YEHHOCMHYIO chepy




obyuarowe2ocs (Ky1bmypy nepesicu8arull U YeHHOCmHble opueHmayuy pebeHka)

[IpoekTHpoBaTh CUTYaIIMU U COOBITHS, [IpoekTHpoBaTh CUTYallUU U COOBITHS,
Pa3BHBAIOIINE SMOIUOHATBLHO-IIEHHOCTHYIO Pa3BHBAIOLINE KYIbTYPY HEPSIKHUBAHUI U
cdepy oOyuaromerocs IIEHHOCTHBIC OPHEHTAIINU peOCHKA

Onupambcs Ha HCU3HEHHDLL ONbIM/YEeHHOCHHblEe OPUEHMUPbL 00VUAIOUUXCS C YUEemOM
goCnuUmMamenbHovlx 0a308bIX HAYUOHANbHBIX YyeHnocmel (BHL])

Onupatbes Ha )KU3HEHHBIN OIBIT Onupatbes Ha IIEHHOCTHBIE OPUEHTHPHI
00y4aromuXxcst ¢ y4eTOM BOCTIUTATEIbHBIX 00y4aroImuXxcs ¢ y4eTOM BOCIIHTATEIBHBIX
06a30BbIX HaMOHANBHBIX IeHHOocTel (BHI) 0a30BbIX HanoHaIBHBIX IeHHocTel (BHIT)
Onuparbes HA )KU3HEHHBIN OIBIT Onupasich Ha )KU3HESHHBIN OIBIT
oOyJaromuxcsi, MpUBO/is ACHCTBEHHbBIE 00y4aroIuXxcsi, yTOUHsISI 4YTO OHU YHUTAIOT,
npuMepsbl, 00passl, MeTadopsl — U3 OJIM3KUX UM | YTO OHU CIYIIAIOT, BO YTO OHU UIPAIOT, O
KHUT, QUIEMOB, MYJIbTHKOB, KOMITBIOTEPHBIX YeM roBOPST HA MIEPEMEHAX, O YEM YaTsTCs
urp B CETX?

Brikaszath cBOIl HHTEpEC K YBICUCHUSAM, AKIIEHTUPOBAaTh BHUMaHKE 00yUYaIOIUXCs
MeuTaM, KH3HEHHBIM TUTaHaM, TpodiIeMam Ha HPaBCTBEHHBIX MPoOIeMax, CBSI3aHHBIX C
JETei/00yJaronuxcs B KOHTEKCTE COACPKaHU | HAYYHBIMH OTKPBITUAMU, U3y4aeMbIMH Ha
y4eOHOro npeaMera ypoKe

[TpuBiieys BHUMaHHE O0YYAIOIINXCS K [Tomoub o0yuaronMcs B3IJISIHYTh Ha
TYMaHHUTapHBIM MpodiieMaM o01iecTBa y4eOHBII MaTeprall CKBO3b IPU3MY

YeJIOBEYECKON OCHHOCTH

BocnuthiBaTh y 00y4aronmxcsi 4yBCTBO
YBaKCHHUS K JKU3HH JPYTHX JIFOJICH U )KU3HH
BOOOIIIE

Pa3BuBaTh y 00ydJaromuxcs Mo3HaBaTeIbHYIO YYHUTBIBATh KYJIbTYPHBIC Pa3TUIHS
AKTUBHOCTh, CAMOCTOSTEIbHOCTh, HHUIIUATHUBY, | 00YUYaIOIIUXCs, TOJIOBO3PACTHBIC U

TBOPYECKHE CHOCOOHOCTH VHJUBUAYaJIbHbIE OCOOEHHOCTH JIeTel

®opmupoBaTh y 00y4aromuxcs KyIbTypy dopmupoBaTh y 00y4aromuxcs

3I0pOBOTO M 0€30MMaCHOT0 00pa3a >KU3HU TPaKIAHCKOU MTO3UIIMH, CTIOCOOHOCTH K
TPYAY Y )KU3HU B YCIIOBUSAX COBPEMEHHOTO
MHUpa

OOmarbes ¢ oOydarouMucs (B Juaore), MonennpoBaTh Ha ypOKE CUTYaLluu JJIs

pU3HaBaTh UX JOCTOUHCTBA, IOHUMATh U BBIOOpA MOCTYIKA 00y4aromUMHUCs (TEKCTHI,

MPUHUMATD UX uH¢porpaduka, BUJIE0 U JIp.)

PeanuzoBbiBaTh Ha ypOKax MOTUBUPYIOIIUN Co3naBaTh 10BEpUTETBHBIN

MOTEHLIMAJ FOMOpa, pa3psuKaTh HAPSDKEHHYIO | IICUXOJIOTHYECKHM KJIIMMAT B KJIacce BO

00CTaHOBKY B KJ1acce BpeMs ypoKa

IInanupyemble pe3yabTaThl OCBOCHHA Y4e0OHOI0 MpeaMeTa

JIn4HOCTHBIE M MeETalpeIMETHbIE PE3yJbTaThl NPEJICTABIECHbI C Y4€TOM OCOOEHHOCTEN
MIPero/IaBaHusl 0OIECTBO3HAHMSI B OCHOBHOH IIIKOJIE.

[Tnanupyemble peaMEeTHBIE PE3YIbTaThl U COepKaHUE YUeOHOr0 MpeIMeTa pacipeieaeHbl
Mo rojaM oOyueHHs ¢ Y4€TOM BXOISIIMX B KypC COAEp)KATENbHBIX MOJyiled (pa3aenoB) u
TpeOoBaHUM K pe3yjbTaTaM OCBOEHHSI OCHOBHOW 00pa3oBaTeNIbHON MpOrpamMmbl, MPeICTaBICHHbIX
B DeepaibHOM rocy1apcTBEHHOM 00pa30BaTelbHOM CTaHJapTE OCHOBHOIO 00IIero ooOpa3oBaHus,
a TaKoke ¢ yuétoM (enepanbHoOi pabodeil mporpaMMbl BOCITUTAHUS.

JIn4YHOCTHBIE pe3yabTaThl

JInyHOCTHBIE PE3yNBTATHl BOIUIOLIAIOT TPAAUIIMOHHBIE POCCHMCKHE COIMOKYJIBTYPHBIE U
JTYyXOBHO-HPABCTBEHHBIE IICHHOCTH, NPUHATHIE B OOIIECTBE HOPMBI MOBEACHHS, OTPAKAIOT
T'OTOBHOCTB O6y‘IaIOHII/IXC$[ PYKOBOACTBOBATbCA MMM B JKHU3HHU, BO BSaHMOHeﬁCTBHH C OApyrumMu
JIOABMHU, MPH TPUHATHHM COOCTBEHHBIX peuieHnid. OHM JOCTHraroTcsi B €JMHCTBE Y4eOHOH u



BOCIIUTATEIILHON JIEATEIHHOCTH B IMPOILIECCE PA3BUTHS Yy OOYUYAIONIUXCS YCTAHOBKH Ha PEIICHUE
MPAKTUYECKUX 3a/1ad COLMAJIbHOM HAMpaBJICHHOCTH M OMNbITa KOHCTPYKTUBHOIO COIUAIIBHOTO
MOBE/ICHUS 110 OCHOBHBIM HAIIPaBJICHUSM BOCIIUTATEIBLHOMN JACSITEIBHOCTH, B TOM YHCIIE B YaCTH:

IIaTpuoTHYECKOr0 BOCIMTAHMS:

MPOSIBIICHUE WHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHHUIO POCCHUICKOHN (pu3mueckoit
HayKHW;I[ICHHOCTHOE OTHOIIEHUE K IOCTHYKCHHUSAM POCCUMCKUX YUEHBIX -(DU3HKOB;

I'pa:kniaHcKoro U 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTh K aKTMBHOMY YYaCTHIO B OOCYKJIEHHUM OOIIECTBEHHO -3HAYMMBIX M 3THYECKHX
mpo0JieM, CBSI3aHHBIX C MPAKTUYCCKHM MPUMEHEHUEM JOCTHKCHHUA (PU3UKH;0CO3HAHUE BAKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B ACATEIBHOCTH YYEHOTO.

ICTEeTHUYECKOI0 BOCIIUTAHUS

BOCITPHUSTHE ICTETUIECKUX Ka4eCTB (PU3UYECKOM HAyKH: €€  TapMOHHUYHOTOIIOCTPOCHUS,
CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH.

I{leHHOCTH HAYYHOIO NTO3HAHUSA:

OCO3HAaHHE IEHHOCTH (PU3UYECKOW HAyKHM KaK MOIIHOTO HHCTPYMEHTa MO3HAHHUS MHpA,
OCHOBBI Pa3BUTUSl TEXHOJIOTMM, Ba)XHEHIIEH COCTABJIAIOLIEH KyJbTYPbI;pa3BUTUE HAYYHOU
0003HATENIHOCTH, HHTEPECa K UCCIIEIOBATEIHCKON ACITEIHHOCTH.

@®opMHPOBAHHSA KYJIbTYPHI 310POBbSI M 3MOLMOHAJIBHOI0 0JIArOIOIyYHsI:

OCO3HAHHWE IIEHHOCTH 0e301acHoro o0pa3a KU3HH B COBPEMEHHOM TEXHOJOTHUICCKOM MUpPE,
BOKHOCTH TpaBHJI OE30MaCHOTO TOBEJCHHMS HA TPAHCIOPTE, HA JOpPOrax, C JJICKTPUYCCKUM H
TEIUIOBEIM 00OpY/ZIOBaHWEM B JIOMAIIHUX YCIOBHSIX;C(OPMHPOBAHHOCTh HAaBBIKA PEQIICKCHH,
MpU3HAHUE CBOETO MPaBa Ha OIIMOKY U TAKOTO K€ MpaBa y APYroro 4yejaoBeKa.

Tpya0BOro BOCIUTAHUS:

AKTUBHOE y4acTHe B PEIICHUU MPAKTHUECKHUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHH3aIlfH, TOPOJIa, Kpasi) TEXHOJIOTHYECKON M COIMAIBHON HAIPABICHHOCTH, TPEOYIOIINX B TOM
yuclie U (U3NYECKUX 3HAHMM;UHTEpPeC K MPAKTUYECKOMY H3YyUEHHIO Mpodeccuil, CBS3aHHBIX C
bu3MKOiA.

IKO0JIOTHIECKOTr0 BOCIMTAHHS:

OpUEHTAIMsl HAa TpUMEHEHHWE (UBMYECKUX 3HAHUW I pEIIeHUs 3aaad B 00JacTH
OKpY’Kalollled Cpelbl, TUIAHUPOBAHMS IMOCTYNKOB M OLEHKM HX BO3MOKHBIX MOCIEACTBUN ISt
OKpY’KaloIel Cpe/bl;0CO3HaHUE TJIOOAIBHOTO XapakTepa SKOJOTMUECKHX MpoOJeM M IMyTed X
peuieHusl.

JInuHOCTHBIE pe3yJbTaThbl, o0ecleyHBAOIME AJANTALMIO O00ydYamolmerocsi K
U3MEHSIIOIMMCH YCJIOBHSAM COIUAIBHON U IPUPOAHOI Cpeabl:

MOTPEOHOCTh BO B3aWMOJICHCTBMM TPU  BBINOJTHEHUH HCCIEAOBAHMN U  TPOEKTOB
(bu3MYeCKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM APYTUX;

MOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 TMPAKTUYECKYIO JesATEIbHOCTH;
MOTpeOHOCT, B (JOPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4Hclie (OpMyTUpOBaTh UAEU, TOHATHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

OCO3HaHHE AePUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTu (GU3UKH;

TJIAHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (DH3NUYECKUX 3HAHUH; CTpEMIICHUE
aHAIIM3UPOBATh M BBIABISATH B3aMMOCBS3M MPUPOIBI, OOIIECTBA U HSKOHOMHKH, B TOM YHCIE C
WCIIOIh30BaHUEM (PU3UYECKUX 3HAHHM;

OIICHKa CBOMX JEWCTBHM C y4€TOM BIMSHHUS Ha OKPYXAIOUIYI0 CpeAy, BO3MOXKHBIX
rJI100alIbHBIX MOCJIEACTBUMN.

MeTanpeameTHblie pe3yJabTaThl

MertanpeameTHble pe3yJbTaTbl OCBOEHHUS OCHOBHOM 00pa3oBaTeiIbHONW MPOrpaMMBI,
(dbopMupyeMbIe MTPU U3y4EHUHN OOIIECTBO3HAHUSI:

1.0BJaieHNe YHUBEPCAIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU Ae€HCTBUAMMU.

ba3oBble Jornveckue aeiicTBUs:



BBISBJISITH W XapaKTEpH30BaTh  CYIIECTBEHHBbIC TPHU3HAKK OOBEKTOB  (SBJICHMIA);
YCTaHABIIMBATh CYIIECTBEHHBbIM TpU3HAK KiIacCU(PUKAIUM, OCHOBaHHUS M 0000IIeHus u
CpaBHCHHS,

BBISIBJISITH 3aKOHOMEPHOCTHM W TPOTHBOpPEUMSI B paccMaTpuBaeMbIX (pakTaxX, AAHHBIX U
HAOIIOICHUSX, OTHOCAIINXCS K (PU3UYIESCKUM SIBIICHUSIM;

BBISIBJISITH [IPUUMHHO-CJICICTBEHHbIE CBA3M IMPU H3YYeHUHU (UIUYECKUX SBICHUN U
MIPOLIECCOB, JENaTh BBHIBOABI C MCIOIb30BAHUEM JIEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUYCHHIA,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUYECKUX BEINYHH;

CaMOCTOSITENIbHO BBIOMpaTh croco0 pemieHus yueOHOW ¢(usmueckod 3amaym (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHHUs, BBIOOp HamOojee MOIXOISAIIEr0 € Y4ETOM CaMOCTOSITEIILHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBaresLCKUe AeiiCTBHSA:

UCIIOJIb30BaTh BOMPOCHl KaK HCCICIOBATEIBCKUI HMHCTPYMEHT MO3HAHUS; MPOBOJUTH IO
CaMOCTOSITENIbHO COCTaBJICHHOMY ILJIAaHY OIBIT, HECIOXKHbBIN (PU3HMUECKUN FIKCIIEPUMEHT, HEOOIIbIIOe
UCClieIoBaHNe (PU3UYECKOTO SIBICHUS;

OLICHMBATh HAa MPUMEHHUMOCTh M JOCTOBEPHOCTh HHGPOPMAIUIO, TMOJIYYCHHYIO B XOJe
WCCJICTOBAHMS HITH DKCIICPUMECHTA,;

CaMOCTOSTeNIbHO (OPMYIHUPOBAaTh OOOOIIEHUS U BBIBOJBI MO pe3ylbTaTaM MpPOBEAEHHOTO
HaOJIOACHNS, OTIBITA, UCCIICTOBAHMS;

MPOTHO3UPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE (PU3UYECKHX IPOLIECCOB, a TaKke
BBIIBUTATh TIPE/IIIONI0KEHHUST 00 MX Pa3BUTHUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

PatGora ¢ undopmanmeii:

MPUMCHSTHh Pa3JIMYHBIC METOJbI, WHCTPYMEHTBI M 3alpoChl TPU TIOMCKE H OTOOpe
nH(OPMAaLIUY WIH JAHHBIX ¢ YUETOM IMPEAIOKEHHOM yueOHO! (hr3ruecKoi 3a1auu;

AHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETHPOBATH HHPOPMAITHIO PA3TUIHBIX BUIOB
1 (hopM IpEeCTaBICHNUS;

CaMOCTOSITCIILHO  BBIOMpPATh ONTUMAIBHYIO (opMy TpeicTaBieHUs HWHPOPMAIUU U
WUTIOCTPUPOBATH pPelIaeMble 3a/1a4ll HECIOXKHBIMU CXEMaMH, TMarpaMMaMu, HHON rpadukoil u ux
KOMOMHALUSIMHU.

2. OBiajeHne YHHBEPCAJIbHBIMH Y4eOHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU .

B XO0/i¢ OOCYXJIeHHs Y4eOHOro MaTepHuaia, pe3yiabTaToB JJa0OpPaTOPHBIX pabOT U MPOEKTOB
3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEeMbl M BBICKA3bIBATh HJEW, HAIlEJICHHBIE Ha
peleHne 3a1a9u 1 MoIIep KaHue OraroXenaTeIbHOCTH OOIICHNUS;

COTIOCTABJISITh CBOU CYXJACHUS C CYXJACHUSIMHU JIPYTUX YYACTHUKOB JMANOra, 0OHAPYKHUBATh
pa3IM4Me U CXOJICTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MHCbMEHHBIX TEKCTaxX; MyOIUYHO MPEACTABIATh
PE3YNIbTAThI BEITOJHEHHOTO (DU3MYECKOTO OIBITa (IKCIIEPUMEHTA, UCCIICAOBAHNUS, TIPOSKTA).

MOHUMATh M HMCIOJb30BaTh MPEHMYIIECTBA KOMAHIHON W WHIWBUIYaIbHOU pabOTHI MpH
pelIeHnr KOHKPETHON (U3NYECKOM MpoOIeMbl;

NPUHUMATh IIeTd COBMECTHOW JIeATENbHOCTH, OpPraHM30BBIBATH JEHCTBUS 1O €&
TOCTIDKEHHUIO: PACIpEAesTh POJIM, OOCYKIAaTh IMPOLECCHl M Pe3yJlbTaThl COBMECTHOH paboTHl,
0000111aTh MHEHHUA HECKOJIBKHUX JIIOIEH;

BBITIOJHATh CBOKO YacTh pabOTHI, JOCTHTash KadeCTBEHHOTO pe3yjbTaTa I10 CBOEMY
HAMpPAaBIICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMU YJICHAMH KOMAaH/IbI;

OIICHUBATh KAa4eCTBO CBOCTO BKJAJa B OOMIUH MPOIYKT IO KPUTEPHSIM, CAMOCTOSTEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3. OBJaaeHne yHUBEPCATbHBIMH Y4€OHBIMH PETYJISITUBHBIMH 1€ CTBHSIMH.

Camoopranuzanus:

BBISBJISITH MPOOJEMBI B KU3HEHHBIX M YYCOHBIX CHUTYAIUSAX, TPEOYIOMIMX IS PEIICHUS
(bu3MYECKUX 3HAHUI;,



OpUEHTUPOBATHCS B PA3IMYHBIX MOAXO0JAX NPHUHATUS pEUICHW (MHIUBUIYaTbHOE,
MIPUHATHE PEIICHHS B TPYIINE, IPUHATHE PEIICHUI TPYIIION);

CaMOCTOSITEIIbHO COCTaBIISITh AITOPUTM pelIeHUs (U3MYECKON 3amadyd WM ITUTaHa
HCCIIEAOBAHUS ¢ YYETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
npeyiaraeMbie BAPUAHTHI PEIICHHUI; 1e71aTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIM HHTEJJIEKT:

JaBaTh aJCKBATHYIO OIIEHKY CHUTyallud W TpeljaraTh IUIaH € HM3MEHEHHS; OOBSICHATH
NPUYMHBI  JOCTIKCHUS  (HEAOCTWIKEHHUS) pPEe3yJbTaTOB  JACATCIBHOCTH, JaBaTh  OILICHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JICITEIBHOCTH (B TOM YHCJI€ B XOJI BBITIOJHEHHS (HU3UIECKOTO
WCCJICIOBAHMS WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENLCTB, W3MEHUBIIMXCS CUTYaIlUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH; OIICHMBATh COOTBETCTBHE PE3yibTaTa LEIU H
YCIIOBUSIM.

CTaBUTH CeOsI HA MECTO JIPYroro YEJIOBEKa B XOJIE CIIOpa WM JUCKYCCHH Ha HAYYHYIO TEMY,
MMOHNMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOTO.

pU3HaBaTh CBOE MPaBO HA OMIKUOKY IMPU pelIeHUH (PU3UUYECKUX 33/1a4 WIH B YTBEPKIACHUIX
Ha HayYHBIC TEMBI U TAKOE XKE IMPABO JIPYTOro0.

IIpenmeTHble pe3yJibTaThI
7 KJaacc

K koHiy obydenuss B 7 Kjacce MpeAMETHBIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH y OO YUAIOIINXCSI YMEHUI:

® FICTIOJIb30BaTh MOHATHS: (PHU3NYECKUE U XUMHUUCCKHE SIBJICHUS, HAOII0ICHUE, YKCIICPUMEHT,
MOJieTlb, THUIOTE3a, €AMHULBI (PU3MYECKHX BEJIWYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUS
BemiecTBa  (TBEpIOE, IKUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBW)KCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPAMOJIMHEHHOE), TPACKTOPHS, paBHOACUCTBYIOIIAs cull, nedopmanus (ymnpyras,
MJIACTUYECKas), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e paznuuath sBIeHUS (qudy3us, TEMI0BOE ABIKEHHUE YaCTHUI[ BEIIECTBA, PaBHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE JBUKCHHE, MHEPIIHS, B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPIBIX TEIl C
3aKperIEHHON OChIO BpallleHHUs, Tepefayda JaBleHusl TBEPAbIMU TellaMU, KUIAKOCTSIMH U Ta3aMu,
aTMoc(epHOe JTaBJICHHE, TJIaBaHUE TEJl, MPEBPAIICHUS MEXaHUYEeCKOH YHEPTHH) 10 OMHUCAHUIO UX
XapaKTEepPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3UUYECKOE SIBIICHUE;

® pacrio3HaBaTh MPOSBICHUE U3YICHHBIX (PU3NICCKHUX SIBICHUH B OKPYKAIOIIEM MUPE, B TOM
qriciie (pU3uIecKue SBICHUS B MPUPOJIC: TPUMEPHI JIBYKCHUS ¢ PAa3IMIHBIMU CKOPOCTSMHU B )KHBOU
U HEKUBOW MPUPOJE, NEHCTBHE CUIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE aTMOC(EPHOTO
JIABJICHUS Ha KMBOW OPTaHW3M, TUIABAaHWE PBIO, phIYard B TeJIe YeJIOBEKa, IIPHU 3TOM IMEPEBOIUTH
MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIACNSTH CYIIECTBEHHBIE CBOMCTBa (NMPHU3HAKU) (PUINYECKHIX
SIBIICHHI,

® OMUCHIBATh U3YYEHHBIE CBOMCTBA TeN U (PU3MYECKHE SBICHUS, WCIONB3YS (PU3NUYECKUE
BEJIMYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHIIA
VIIPYTOCTH, CHJIa TSDHKECTH, BEC TeJa, CHJIa TPEHWs, JaBlieHHuEe (TBEPAOTO Teia, KUIKOCTH, ra3a),
BHITAJIKMBAIONIAST CHUJIa, MeXaHWdeckas paboTa, MOIIHOCTb, IIJIEUO CHIIBI, MOMEHT CHIIBI,
KO3 (QUIIMEHT TOJIE3HOTO JISHCTBUS MEXaHW3MOB, KHHETHYECKas M TMOTEHITHAIBHAS SHEPTHs), IPU
OMHMCAaHUU TIPABUIIHO TPAKTOBATh (DU3MUECKUI CMBICT UCTIONB3YEMBIX BEJIHUMH, UX 0003HAYEHUS U
CMHUIB (U3WYECKUX BEJIIMYUH, HAXOJHUTH (DOPMYJIBI, CBS3BIBAOIINAE JTaHHYIO (QU3NYCCKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TPaPUKU H3YYCHHBIX 3aBUCHUMOCTEH (U3HUECKUX
BEJINYHH;

® XapaKTepu30BaTh CBOWCTBA Tel, (PU3MYECKHUE SBICHUS M MPOIECCHI, UCIIONb3Yys MpaBHiia
CIIOKEeHHs CUII (BJIOJIb OJTHOM TpsiMoii), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena, MpaBUIIO
paBHOBecHs pbruara (0J0Ka), «30JI0TOE MPABHIIO» MEXaHWKH, 3aKOH COXPAHCHHS MEXaHUYEeCKOU



SHEpIuu, IPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aIMCHIBATh €T0 MaTeMaTUYeCKOe
BBIPa)KEHHUE;

© 00BACHATH (PU3NYECKUE SIBICHUS, MTPOLIECCHI U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallUl IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa:BbIABIATHIPUUMHHO-CIEJICTBEHHbIE CBS3H,
CTpOUTh OOBSICHEHHE W3 1 -2 JIOTMYEeCKMX WIaroB C OMopoi Ha 1-2 H3y4YEHHBIX CBOMCTBa
(bu3n4ecKuXx sIBICHUH, GPU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

epemaTh pacuéTHblE 3agayd B 1-2  JEHCTBUS, WCIONB3YyS 3aKOHBI M (OPMYIIBI,
CBSI3bIBAIOIINE (PU3UUECKUE BEJIWYMHBI: HA OCHOBE aHAM3a yCJIOBUS 33Jaud 3allMCBIBATh KPaTKOE
yCIIOBHE, IOJCTABIATh (PU3MYECKHE BEIUYMHBI B (OPMYJbl U IMPOBOAUTH PACUYETHI, HAXOIUThH
CIIPaBOYHbIE JIAHHBIE, HEOOXOAUMBIE JUUIsl pELIEHMS 33/1a4, OLIEHUBATh PEATMCTUUYHOCTD I1OJTY4EHHON
(bu3N4eCcKOil BETMUUHBL;

® pacro3HaBaTh MPOOIEMbl, KOTOPBHIE MOYKHO PEIIUTh IPU MOMOIIN (PHU3MUYECKUX METOJIOB, B
ONHMCAaHUU MCCIEAOBAHUS BBIIEIATH IPOBEPSEMOE IPEANONIOKEHUE (TUIIOTE3Y), pa3iauyarbh |
MHTEPIPETHUPOBAThH MOIYYEHHBIN PE3yabTaT, HAXOAUTh OLUIMOKU B XOJE OIBITA, J€JaTh BBIBOBI 110
€ro pe3ysbTaram;

® [IPOBOJIUTH OMBITHI 110 HAOIIOAEHUIO (PU3NYECKUX SBICHUN MJIM (PU3MUYECKUX CBOMCTB Te:
(bopMynMpoOBaTh IMPOBEPSEMbIE IPEINOJIOKEHHs, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyIOBaHUs, 3aIMCHIBATH XO/I OIBITa U (POPMYIMPOBATH BHIBOJIBL;

® BHITNIOJIHATh IPSMbIE M3MEPEHUS PAcCTOSHUS, BPEMEHH, Macchl Teja, 00b&Ma, CWIbl U
TeMIepaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, 3aIUCHIBATh IOKA3aHUS
prOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTH U3MEPEHUIA;

® [I[POBOJIUTh MCCIIEJIOBAHUE 3aBHCUMOCTH OAHOM (u3uyeckoil BEeNMYMHBI OT JAPYrod ¢
UCHOJIb30BAHUEM MPSIMbIX H3MEPEHUH (3aBUCHMMOCTH IYTH PAaBHOMEPHO JBHXKYILErocs Tena OT
BPEMEHHU JIBIDKEHHs Tela, CHJIBI TPEHHS CKOJIBXKEHHS OT Beca Tella, KadecTBa 00paboTKu
MOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHJIbI TPEHHs OT IUIOIIAJAM CONPUKOCHOBEHUS TeJ, CUJIbI
YIOPYTOCTH OT YJIMHEHMSI IPYKUHBI, BHITAIKUBAIOLIEH CUJIbl OT 00bEMa MOrpyKEHHON YacTu Tena
U OT IUIOTHOCTH >KMJKOCTH, €€ HEe3aBHCHUMOCTU OT IUIOTHOCTH Tejla, OT INIyOUMHBI, HA KOTOPYIO
MOTPYXKEHO TEJIO, YCIOBUM IJIaBaHUs TEJl, YCIOBUN paBHOBECHUS pblyara U OJOKOB, y4acTBOBaTh B
IUTAHUPOBAHUM y4eOHOTO HMCCIE0BaHUsA, COOMPATh YCTAHOBKY U BBINOJHATH MU3MEPEHUS, CIeays
MPEIIOKEHHOMY TIUIaHy, (UKCHPOBATh pE3yJabTaThl IOJYYEHHOM 3aBUCUMOCTH (PU3HMUECKHUX
BEIMYMH B BHUJE MNPEIIOKEHHBIX TaOmul W TrpaduKOB, JelaTh BBIBOABI 10 pe3yibTaTaM
UCCIIEIOBaHMUS;

® [IPOBOJINTh KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BETUUMH (TJIOTHOCTh BEIECTBA KUAKOCTH
U TBEPIOrO Tena, CUJAa TPEHUS CKOJIBKEHMS, [aBJICHHME BO3]yXa, BBITAJIKUBAIONIAS CHIIA,
JeficTByIOIasl Ha MOTPYXEHHOE B JKUIKOCTH TENO, KOA()(UIIMEHT MONe3HOro AEHCTBUS MPOCTHIX
MEXaHU3MOB), CIeays MPeIOKEHHOW HWHCTPYKLUMHU: IPH BBINOJHEHUM HW3MEpeHuil coOuparh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIISITh 3HAUEHNUE NCKOMOM BEIMUYNHBI,

ecoONIONaTh MpaBWIa TEXHUKM Oe3omacHocTH npu  pabore ¢ Ja0OpaTOpHBIM
o0opyI0BaHUEM;

® yKa3bIBaTh MPUHIMIIBI ASUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONINecs COCYIbl, 6apoMeTp, pblyar, MOABMXKHBIA M HEMOABMKHBINA OJIOK,
HaKJIOHHAS MJI0CKOCTh;

® XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS U3yYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOICTB €
OTOPOM Ha MX ONMUCAHMS (B TOM YHCJIE: MOAMMUITHUKH, YCTPOUCTBO BOJOIPOBO/IA, THAPABIMUECKUI
rpecc, MaHOMETp, BBICOTOMEp, MOPLIHEBOM HACOC, apeoMETp), MCHOJb3ys 3HAHHUS O CBOMCTBax
(bu3nvecKux sIBICHUH U HEOOX0IUMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

®IPUBOAUTHL TpUMEPHl (HAXOIUTh HH(POpPMALMIO O TpUMEPax) MPaKTHIECKOTrO
MCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOW JKU3HU JJ1s1 0OecriedeHusi 6€30acHOCTH MpH
oOpalieHnu ¢ NpudopaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/10pPOBbS MU COOIIOIEHUS
HOPM PKOJIOTUYECKOTO MOBEJICHHS B OKpPY’KaIoLEel cpeie;



® OCYIIIECTBIISATH OTOOpP HCTOYHHKOB wWH(popmamuu B HWHTEepHETEe B COOTBETCTBUU C
3a/ITaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM W MMYyTEM CPaBHEHUS Pa3IMYHBIX
HMCTOYHUKOB BBIICTSATh WH(GOPMAIMIO, KOTOpas SIBISETCS MPOTUBOPEUYMBOW WM MOXKET OBITh
HEJIOCTOBEPHOI;

® ICTIOJIB30BATh IIPH BBITIOJHEHUM YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JIHTEPATypy
(U3HUYECKOTO COJIePIKAHUS, CIIPABOYHBIC MATePUAIBI, pecypchl ceTh MHTepHeT, BIajeTh mpuéMamMu
KOHCIIEKTUPOBAHMS TEKCTa, TpeoOpa3zoBaHus MHPOPMAIIUH U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;

® cO3/1aBaTh COOCTBEHHBIC KpaTKHWE MUCHhMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE 2-3
HUCTOYHUKOB HH(pOpManmu (U3MUYECKOTO COJACPIKAHMS, B TOM YHCIEC MyOJIMYHO AENaTh KpaTKUe
COOOIICHUS O pe3yJbTaTax NPOSKTOB WM YYEOHBIX MCCICIOBAaHUNA, MPH ITOM TI'PAMOTHO
WCIIOJIb30BaTh M3YYCHHBIA TMOHATHHHBINA amnmapar Kypca (U3HKH, COMPOBOXIATh BBICTYILICHUE
Mpe3eHTalNEH;

®[IpU BBHINIOJHCHUH YYEOHBIX MPOCKTOB U HCCIICIOBAHUI paclpeneisTh OOS3aHHOCTH B
TpyMIe B COOTBETCTBUH C MOCTABJICHHBIMU 3aJauaMU, CJICIUTh 32 BBIIOJHCHUEM TUIaHA JIEHCTBUH,
aZIcKBaTHO  OIICHUBATh COOCTBEHHBIM BKJIAJ B  JICSITCIIBHOCTh  TPYIIIBI, BBICTPAWBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHCHHE OKPYKAIOIIIHX.

8 kiacc

K xoHniy obydenuss B 8 KJiacce mpeaMeTHBIE Pe3yibTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

® [ICIIOJIB30BATh TOHITHS: Macca M pPa3Mepbl MOJICKYJ, TEIUIOBOEC JBIKCHHE aTOMOB U
MOJICKYJI, arperaTHbIC COCTOSHUS BEIIECTBA, KPUCTALIMYCCKHE U aMOP(HBIC Tejla, HACBHIIIICHHBIN U
HEHACBIIICHHBIA TMap, BJIAKHOCTh BO3JyXa, TeMIepaTypa, BHYTPEHHSsS DHEPrus, TEIJIOBOK
JBUTATEIb, JJICMCHTAPHBIA JJIEKTPUYCCKHIA 3apsj, OJJICKTPUYECKOE II0JIe, TPOBOJHUKH U
JUDJICKTPUKHU, TTIOCTOSTHHBIN AJICKTPUYECKUI TOK, MATHUTHOE T10JIC;

e pa3nuyYaTh SBICHUS (TEIUIOBOE pACHIMPEHHWE W CKaTue, TeIuIonepeaaya, TeIIoBOe
paBHOBECHE, CMauyWBaHWE, KANWULIPHBIC SBICHUS, HCHApeHUE, KOHACHCAIWS, IUIABJICHHE,
KpucTtajut3anus (OTBEepJeBaHKUE), KHUIIEHWE, TeIionepeaada (TEruIoNpPOBOIHOCTh, KOHBEKIIHS,
W3ITydeHUE), JJICKTPU3AIMS TeJ, B3aUMOJCHCTBUE 3apsjoB, JCUCTBHS DJICKTPHUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MArHWTOB, JACHCTBHE MAarHUTHOTO TMOJSI Ha MPOBOJHUK C
TOKOM, JJIGKTPOMAarHUTHAsI WHAYKIHS) IO ONMHCAHWIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUE;

® pacrio3HaBaTh MPOSBICHUE U3YICHHBIX (PU3NICCKHUX SBIICHUH B OKPYKAIOIIEM MUPE, B TOM
quciie (U3NYECKUE SIBJICHUS B TIPHUPOJIC: TIOBEPXHOCTHOE HATSDKCHWE M KANMMJULIPHBIC SBICHUS B
MpHUpOJIe, KpUCTAIIbl B mpupoje, uznydenne ColiHIa, 3amMep3aHue BOJOEMOB, MOPCKHE OpHU3HI,
o0Opa3oBaHME POCHI, TYMaHa, WHEs, CHEra, JICKTPUUCCKHUE SBJICHHUS B aTMocdepe, dICKTPHISCTBO
KUBBIX OPTaHU3MOB, MarHUTHOE T0JIe 3eMITu, Apei( MOITIOCOB, POIb MATHUTHOTO TOJIS AJS KU3HU
Ha 3emiie, OJISIPHOE CHSIHUE, TIPH ATOM TIEPEBOJNTH MPAKTHYECKYIO 3a7a9y B YUCOHYIO, BBIICISATH
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NIECKUX SBICHUII;

® OITUCHIBATh W3YYCHHBIC CBOMCTBA TEN W (PUIMUCCKHE SBICHUS, WCIONB3YS (PU3NUCCKUE
BEJIMYMHBI (TemIepaTypa, BHYTPEHHSSI SHEPrusi, KOJMYECTBO TEIUIOTHI, yAeTbHAs TEIIOEMKOCTh
BEIECTBA, y/C/IbHAS TEIUIOTA TUIABJICHUS, yIeIbHAs TEIUIOTa TapooOpa30BaHus, YACIbHAS TEIIOTA
CrOpaHUs TOIUTUBA, KOA()(UIIMEHT TMOJEe3HOr0 ACHCTBHS TEIUIOBOM MAIUHBI, OTHOCHTEIbHAS
BIQKHOCTh BO3JyXa, OJJIGKTPUYCCKUI 3apsja, CHJIa TOKa, DJJIEKTPUYECKOE HAINPSIKCHHE,
COMPOTUBIIEHUE TIPOBOJHMKA, YJICIBHOE COMPOTHUBICHHWE BEIIECTBA, padoTa H MOIIHOCTh
ANEKTPUYECKOTO TOKA), TIPU OMMCAHUU MPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICI UCTIOIB3YEMBIX
BEJIMYMH, 00O3HAUCHUS W CJIWHHIBI (DU3UYCCKUX BEIMYMH, HAXOAHWTH (POPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (U3NYECKYI0 BEIUYMHY C JPYTHMH BEIMYWHAMHU, CTPOUTH TpadUKUd H3YYEHHBIX
3aBUCHMOCTEH (PU3NICCKUX BEITUYNH;

® XapaKTepU30BaTh CBOMCTBA Tell, PU3NYECKUE SBICHUS U MPOLIECCHI, UCIOIb3Ys] OCHOBHbBIE
TTOJIOKCHUST MOJICKYJIIPHO-KMHETHYECKON TEOPUH CTPOCHHS BEIICCTBA, NMPHUHIUI CYNEPITO3UIIAN



1oJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsaa, 3akoH OMa Juisl y4acTKa LEeNH, 3aKOH
Jlxoyns-JleHua, 3aKk0H COXpaHEHHUs SHEPTUH, ITPU ATOM J1aBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA
U 3aIlMCBIBATh €r0 MaTEMaTHUECKOE BBIPAXKEHUE;

© 00BSICHATH (PU3UUYECKUE MPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE U B KOHTEKCTE CUTYaI[Ui
IIPAKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBbISIBISATh IPUUMHHO-CIEICTBEHHBIE CBSI3H, CTPOMTH
o0BbsCHEHHE W3 1-2 JIOTMYECKUX MIaroB ¢ OMopod Ha 1-2 M3Y4YCHHBIX CBOWCTBA (PU3MUYECKHX
SBJICHU, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemiath pacy€THble 3agaud B 2-3  JIEHCTBUS, UCIOJB3YS 3aKOHBI U (OPMYIIBL,
CBsI3bIBarolMe (hU3MUECKHUE BETUUYMHBI: HA OCHOBE aHAIM3a YCJOBHS 3aJjaud 3alHChIBaTh KPaTKOE
YCIIOBHE, BBISABIISATH HEIOCTATOK JAHHBIX JUIsl PEIICHUsS 3aJa4yH, BHIOMpATh 3aKOHBI U (POPMYIBL,
HeoOXonuMBble i e€ pelleHusi, MPOBOJUTH pacu€Thl U CpPaBHUBATH IOJYYEHHOE 3HAYCHHE
($u3M4eCcKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIU (PU3UUYECKUX METO/OB,
UCIIOJIb3YSIONIMCAHNE  HCCIIEOBaHUS, BBLACHATH  [POBEPSEMOCTIPEANONOKEHHE, OLEHUBAThH
IIPaBWJIBHOCTb MOPSIIKA IPOBEIECHUS UCCIIEOBAHMSI, 1€JIaTh BBIBOIBI;

® IPOBOJIUTH OMBITHI MO HAOMIOJEHUIO (U3NYECKUX SBIICHUN WM (U3UYECKUX CBOMCTB Tel
(KanuUIsipHBIE SIBJICHUS, 3aBUCUMOCTD JIaBIICHHUS BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH
IpoLecca OCThIBAaHUSI M HAarpeBaHusl MPU U3IYyYEHUH OT LIBETa H3JIydarollei (IOrjIolarouieil)
MOBEPXHOCTH, CKOPOCTh HCIIAPEHUS BOJBI OT TEMIEPATYPhI KUIKOCTH U ILIOMAAHN €€ MOBEPXHOCTH,
NIEKTpU3alUs Tl U B3aUMOAEMCTBHE 3JIEKTPUUYECKHX 3apsiioB, B3aUMOJECHCTBHE IMOCTOSHHBIX
MarHMTOB, BU3YyalHU3allisl MATHUTHBIX MOJIEH MOCTOSHHBIX MAarHWTOB, NEHCTBUS MArHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOMICTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOIBUIATENS IOCTOSHHOIO
TOKa):(hOpMYyIHUPOBATH MPOBEPSIEMbIE MPEANONIOKEHHs, COOMPAThYCTAaHOBKY U3 MPEII0KEHHOTO
000pyZI0BaHUs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BBIBOKI;

® BBITIOJIHATD MPSIMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBHON BIKHOCTH BO3/1yXa, CHIIbI
TOKa, HAIPSDKEHUS! C UCIOJIb30BAaHUEM aHAIOTOBBIX MPUOOPOB U JATUYMKOB (PU3UUECKUX BEITUYMH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUI C YUETOM 3a/1aHHOM a0COJIFOTHOM MOIPEIIHOCTH;

® IPOBOJIUTh HCCIIEAOBAHNWE 3aBHUCUMOCTH OJHOW (DM3MUYECKON BENWYMHBI OT APYro ¢
MCIOJIb30BAaHUEM TPSAMBIX U3MEPEHUH (3aBHCHMOCTH CONPOTHUBIICHUS MPOBOJHHUKA OT €ro JUIMHBI,
IUIOLIA/IA TIOTIEPEYHOT0 CEYEHMSI U YAEJIbHOTO CONPOTUBIICHHSI BELIECTBA TPOBOJHHUKA, CUJIbI TOKA,
UIYHIETO Yepe3 MPOBOJHUK, OT HAIPSDKEHUS Ha IPOBOJHUKE, NCCIIEI0BAaHUE TIOCIEN0BATENBHOIO U
NapajuIeIbHOTO COETUHEHHUH MPOBOJHUKOB): MJIAHUPOBATh UCCIEAOBAHUE, COOUPATh YCTAaHOBKY U
BBINOJIHATE M3MEpPEHUs, CleAys NPEeAJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTaThl MOJIy4YEHHON
3aBHCHMOCTH B BHJI€ TaOJIUIl U TpaQUKOB, 1€1aTh BEIBOBI IO PE3yJbTaTaM UCCIIEI0BAaHUS;

® [IPOBOJIUTh KOCBEHHbIE HU3MEpeHUs (U3NYecKHX BeIMYuH (yAelabHass TeII0EMKOCTb
BEIIECTBA, CONPOTHUBIICHUE ITPOBOIHMKA, pab0OTa M MOIIHOCTb 3JIEKTPHUECKOr0 TOKA): MIIaHUPOBATh
U3MEpeHus, coOUpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEAysd NPEI0KEHHOM WHCTPYKLUHUHU, U
BBIUUCIIATH 3HAUEHHE BETUYUHBI;

ecoOMOIaTh MpaBWJIa TEXHUKM Oe€30mMacHOCTH Mpu pabore ¢  J1abopaTOpPHBIM
000pyIOBaHUEM;

® XapaKTeprU30BaTh MPHUHIIUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPONCTB C
OTIOpOM Ha MX OMUCaHM (B TOM YHCIIE: CHCTEMa OTOIUIEHHUS IOMOB, TUTPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CUETUMK IJIEKTPHUUECKON SHEPrHH, 3JIEKTPOOCBETUTENbHBIE HPUOOPHI,
HarpeBaTeNbHbIE DJIEKTPONIPUOOPHI (IPUMEPDI), FIEKTPUUECKUE MPEIOXPAHUTEH, dJIEKTPOMArHmr,
AJIEKTPOBUraTeNlb MOCTOSHHOTO TOKA), UCMOJIb3Yysl 3HAHHUS O CBOMCTBaxX (pU3MUECKUX SBJICHUH U
HeoOxoIuMble (hPHU3HUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOICTBAa U U3MEPUTENIbHBIE TPHUOOPHI MO CXeMaM
U CXEMaTUYHBIM PUCYHKaM (KHJKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHEI0 CrOpaHMsi, 3JEKTPOCKOI, PEeOCTar), COCTAaBJISTh CXEMbl J3JEKTPUUECKHUX Ierneu ¢



MOCJIeIOBATEIbHBIM M MapaJIeIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUCHUS
JIEMEHTOB 3JICKTPUYECKHX LIEeTIEH;

®IPUBOJUTH TNPHUMEPHl  (HAXOAUTh HWHPOPMALKIO O MpPHUMEpax) MPAKTHIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B OBCEIHEBHOM KM3HU JUIsl 0OecriedeHus: 6e301acHOCTH IpU
oOpamieHnu ¢ npudopaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3I0pPOBbS M COOIIOICHUS
HOPM 3KOJIOTHYECKOI'0 MIOBEIEHUS B OKpYXKaroIlel cpere;

® OCYIIECTBIIATh MOUCK MH(pOpMaIK (PU3NIECKOTO conepkaHus B VMIHTepHETe, HA OCHOBE
UMEIOIINXCSA 3HAaHUM U MyTEM CpPaBHEHUS JOMOJIHUTEIBHBIX HCTOYHUKOB BBIICNIATH HHPOPMALHIO,
KOTOpas ABJSETCS NPOTUBOPEUUBOMN MIIM MOXKET OBITh HEIOCTOBEPHOM;

® ICIIOJIb30BAaTh TIPU BBITIOJHEHUH YUYEOHBIX 33/IaHUil HAYYHO-TIONMYJSIPHYIO JIUTEPAaTypy
(bu3MIeCKoro coJepKaHus, CIPaBOYHbIE MaTepUAIIbI, pecypchl ceTn HTepHeT, BIaeTh mpuéMamMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HH(POPMAMK U3 OJHOW 3HAKOBON CHCTEMBI B IPYTYIO;

®C03/1aBaTh COOCTBEHHBIE TIHCbMEHHBIE M KpaTKHUE YCTHbIE cooOmeHus, 00001mas
nHPOPMALIMIO M3 HECKOJIBKUX HCTOYHHKOB (PU3MUYECKOTO COAEP)KAaHUS, B TOM 4YHCIE MyOJINYHO
IPEJCTABIATh PE3yIbTaThl IPOEKTHOM MIIM UCCIIEA0BATENBCKOM NeSTEIbHOCTH, IPU ITOM I'PaMOTHO
WCTOJIb30BaTh M3YYEHHBIH MOHATHUIHBIN ammapar Kypca (U3HMKH, CONPOBOXKIATH BBICTYIUICHUE
Mpe3eHTalNEH;

eIIpH BBIIOJHEHUH YYEOHBIX TIPOCKTOB M HCCIECIOBAHMN (DU3NYECKUX IIPOILIECCOB
pacrpenenats 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 33JadyaMH, CICAWTH 32
BBINOJIHEHUEM IUIaHa IEHCTBUI U KOPPEKTUPOBATh €0, aIeKBaTHO OLIEHUBATh  COOCTBEHHBIH
BKJIQJ B JICSITEIBHOCTh TPYIIBI, BBICTPAUBATPKOMMYHHUKATUBHOE B3aWMOJICHCTBHE, MPOSIBIISS
TOTOBHOCTb Pa3peliaTh KOH(IUKTHI.

9 kiaace

K koHny obydeHus B 9 kJacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHH:

® ICIIOJIB30BAaTh  MOHATHS: CHCTeMa OTcuéTa, MarepuajbHas TOYKa, TPaeKTOpHs,
OTHOCUTEJIBHOCTh MEXaHMYECKOI'o JBMXKEHMs, Aedopmanus (ympyras, IUlacTU4YecKas), TPEHHE,
[EHTPOCTPEMUTENFHOE YCKOPEHHE, HEBECOMOCTh W TMEPerpy3Kd, HEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPAOIO Tela, paBHOBECHE, MEXaHWYECKHUE KOoJeOaHHs U BOJIHBI,
3BYK, HH()pa3BYK H yIBTPa3BYK, JIEKTPOMATrHUTHBIEC BOJIHBI, IIIKaJIa SJIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30pYKOCTh M AATBbHO30PKOCTb, CIIEKTPHI UCITyCKaHMs M MOTJIOLIEHM, anb(a-, 6eTa- u ramma-
W3ITy9EHUs1, H30TOIIbI, siZIepHast YHEPreTHUKaA;

epa3nuyaTh sIBIEHUS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JBM)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JABM)KEHHE, CBOOOIHOE MajJIeHue Tell, pPABHOMEPHOE JIBUKEHHE
0 OKPY)XHOCTH, B3aUMOJICHCTBHE TeJ, pPEaKTUBHOE MBIDKEHHE, KOyeOaTelnbHOEe JBHKCHHE
(3aTyxarolye U BBIHY)KJICHHbIE KoJeOaHUs), pe30HaHC, BOJHOBOE JIBUXKEHME, OTPAXKEHHE 3BYKA,
NPSIMOJIMHEHHOE PpacIpoCTpaHEHHe, OTPAKEHHE W TPEIOMIIEHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpaKEHHE CBETa, pa3joXKeHHe OeNoro cBeTa B CHEKTP M CIIOXKEHHE CHEKTPaJbHBIX I[BETOB,
IMCTIEPCUsI CBETA, E€CTECTBEHHAsl pPaJMOaKTUBHOCTh, BO3HHKHOBEHHE JIMHEWYATOTO CIEKTpa
M3IY4YEHHUs1) 10 OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX
TaHHOE (PU3MUECKOE SBIICHUE;

® pacrio3HaBaTh MPOSBJICHNUE U3YYSHHBIX (PU3NUYECKUX SIBIICHHUH B OKpY’KaloIeM MUpe (B TOM
grciae (U3NYECKUe SBICHHUS B TPUPOJC: NMPWIMBHI M OTJIMBHI, JIBWXKEeHHE TutaHeT ColTHEeUHOU
CHCTEMBbl, PEAaKTUBHOE JBI)KEHHE JKUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB JKHBOTHBIMH,
3eMJIETpsICeHUE, CeiicMUYecKre BOJHBI, IIyHAMH, 9X0, LBETa TeJ, ONTHUECKUE SBJICHUS B MPHUPOJIE,
OMOJIOTHYECKOEe JICHCTBHE BHIUMOTO, YIBTPA(QHOJIETOBOTO W PEHTTCHOBCKOTO HW3ITyYCHHUH,
€CTECTBEHHBII paJinOaKTUBHBIN (OH, KOCMHUYECKHUE JIyYH, paJAUOAKTUBHOE M3JIyUYeHHE MPUPOTHBIX
MUHEPAJIOB, ACUCTBUE PATHMOAKTUBHBIX U3TYYCHUI HA OPTaHWU3M UYEIIOBEKA), IPH ITOM MEPEBOIUTH
MPAaKTUYECKYIO 33/1a4y B Y4e€OHYIO, BBLIEIATH CYLIECTBEHHbIE CBOWMCTBA (IPU3HAKM) (PU3MUECKUX
SIBJICHUI;



® OMMCHIBATh M3YYCHHBIC CBOMCTBA TeN U (PU3UYECKHE SBICHUS, WCIONB3YS (PU3UUYECKUE
BEJIMYMHBI (CPElHsAs U MTHOBEHHas CKOPOCTh Tejla IPU HEPABHOMEPHOM JBH)KEHUHU, YCKOPEHHE,
IIepEMELIEHHE, IIyTh, YIJIOBasi CKOPOCTh, CHUJla TPEHMSI, CUJIa YIIPYIOCTH, CUJla TAKECTH, YCKOPEHHE
cBOOOJHOrO TMAaJCeHMs, BEC Tela, HUMIIYJIbC Teja, HUMIIYJIbC CHJIbI, MeXaHuuyeckas paboTta H
MOIIIHOCTb, NMOTEHIMAIbHAS SHEPTHS Tella, MOAHATOr0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIIUATbHAS
SHEPTrUsl CKATOW MPY>KUHBI, KHHETHUECKas SHEPrus, MOJHAs MEXaHW4YecKas SHEpTus, Mepuo] u
gacToTa KojeOaHui, IITMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTelh
MIPEJIOMIICHUSI CPEJIbl), IPU OMUCAHUM MPABUIBHO TPAKTOBATH (DM3HMUECKUN CMBICT UCHOIb3YEMbIX
BEJIMYMH, 0003HAUCHUS W CAMHUIBI (DU3MYECKUX BEIWYMH, HAXOIUTHh (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTH TpaduKu H3yYECHHBIX
3aBUCHMOCTEH (PU3NIECKUX BEITUYNH;

® XapaKTepu30BaTh CBOICTBa Tel, (U3MYECKUE SIBJICHHUS M MPOIECCHI, HCIOIb3Ys 3aKOH
COXPAaHEHHUS JHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIMI CYNEPHO3ULUHN CUJI, MPUHIUI
OTHOCUTENBHOCTH ["anuies:, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsAI0BOT0 U MAaCCOBOTO YHCEN MPH SACPHBIX PEAKIUIX,
Py 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alKCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAXCHHE;

® O0BSICHATH (PU3MUYECKHE MPOIIECCHI U CBOMCTBA TEJ, B TOM YUCJIC M B KOHTEKCTE CUTYaIUi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATh MNPUUYMHHO-CJICJICTBEHHBIE CBSI3H, CTPOUTH
oOBsicHEeHHEe U3 2-3 JIOrMYeCKHUX MIaroB € OMOpoil Ha 2-3 HM3y4YEHHBIX CBOMCTBA (DU3MUECKHUX
SIBJIICHUH, PU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEHH;

epemiath pacuéTHbIC 3a/aydl (OMUPAOIIMECs Ha CHCTeMYy M3 2-3 ypaBHEHUH), HUCIOJIb3Ys
3aKOHBI U (OPMYIIbI, CBS3bIBAIONINE (PU3NYECKUE BEIMUYMHBI: HA OCHOBE aHallM3a YCJIOBUSA 3a/1a4u
3aMUChIBaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTAIONIME WM W30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI W (QOpMyJbl, HEOOXOAMMBIE JUIS PpEUICHHs, NPOBOAUTH pacy€éTbl U OLIEHUBATh
PEAUTMCTUIHOCTH TIOTYYCHHOTO 3HAYCHUS (PU3NICCKON BEITUIHHEI;

® pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIHU (U3NYECKUX METOJIOB,
UCIOJIb3YSIOMIMCAHUEUCCIICIOBAHUS,  BBIACNIATH  MPOBEPAEMOCTPEINONOKEHNE,  OLIEHHWBATh
MPaBUIBLHOCTh TIOpPSIIKA TIPOBENCHMSI MCCIENOBAHUS, JIeTaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUHN U OTBITOB;

® [IPOBOJIUTH OTIBITHI 10 HAOIOACHUIO (GU3UYECKUX SIBICHUN WM (U3MUECKUX CBOWUCTB T
(u3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMsI SHEPruHu, 3aBUCUMOCTb MEpHOja
KojeOaHuil MPY>KMHHOTO MasiTHUKA OT MaccChl Tpy3a M jKECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJIbI MaJIbIX KoJeOaHWi, MPSMOJIMHEHHOE paclpOCTpaHEHUE CBETa, Pa3oKeHHe OerIoro
CBETa B CHEKTpP, U3y4YCHHE CBOWCTB M300pa)K€HHUS B TJIOCKOM 3€pKajie M CBOWCTB HM300paKEHUS
npeaMeTa B cobuparomiei JInH3e, HaOII0IeHNEe CIUIONIHBIX W JIMHEHYAThIX CIIEKTPOB M3TyUYCHUS):
CaMOCTOSITENTLHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpYHOBAaHHS, OMUCHIBATH XOJI
OTIBITA U €0 PE3YNbTaThl, (HOPMYITUPOBATH BHIBOIBI;

® IPOBOJIUTh TPU HEOOXOJUMOCTH CEPUI0 TPSAMBIX HU3MEPEHHH, OMpeenss CcpeaHee
3HauUeHUE U3MepsieMol BelMUYuHBI ((POKYCHOE paccTosiHHE cOoOHparoleil JHH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

® IPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C HCIOJIB30BaHUEM
MPSIMBIX W3MEpPEHUH (3aBUCHMMOCTH IYTH OT BPEMEHH TNPHU PABHOYCKOPEHHOM [IBIDKCHHH 0€3
HAYallbHOM CKOpPOCTH, Tepuoaa KoJeOaHWi MaTeMaTHUYeCKOTO MasTHHKAa OT JUIMHBI HHTH,
3aBUCMMOCTH yIJla OTPaXeHHsI CBETa OT yria MaJeHUs U YIJia MPEeJIOMJICHUS OT YIJia MaJeHus):
MJIAHUPOBATh HCCIEAOBAaHUE, CAaMOCTOSTEIIBHO COOMpaTh YCTaHOBKY, (DHKCHpPOBATH pe3yiIbTaTh
MOJIYYEHHOW 3aBUCUMOCTH (DM3MUECKUX BEIMYUH B BUJAE TaONUIl U TpadUKOB, JAeNaTh BHIBOJBI IO
pe3ysibTaTaM HCCle0BaHMUS;

® IPOBOJIUTH KOCBEHHBIC U3MEpPEHUs (PU3MUECKUX BEIHUUH (CPEIHSSI CKOPOCTh U YCKOpEHUE
Tela MPU PAaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOJHOTO TaeHUS, KECTKOCTh MPYKUHBI,



KOX(Q(UIIMEHT TPEHUs CKONBXKEHHUs, MEXaHWuyeckas paboTa W MOIIHOCTh, YacTOTa WM TEPHUOJ
Koje0aHuil MaTeMaTUYeCKOTO U MPYKUHHOTO MasiTHUKOB, ONTHYECKAasl CUjla COOMpAIOIEl JTHH3BI,
palMOaKTUBHBIA (POH): MIAHUPOBATH U3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJTHATh U3MEPEHUS, CIEAys MPEAI0KEHHON MHCTPYKLWHU, BBIYUCIATH 3HAUYCHUE BEIUYUHBI U
AHAJIM3UPOBATH IOJYYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOMW IMOTPELTHOCTH U3MEPEHUN;

ecoOMOIaTh MpaBWiIa TEXHUKH Oe€30MacHOCTH TMpu pabore ¢  J1abopaTOpHBIM
000pyIOBaHUEM;

® pa3U4aTh OCHOBHBIE NMPU3HAKU U3YYEHHBIX (PU3MUECKUX MOJIENe: MaTepuaibHas TOUKa,
abcooTHO TBEPIOE TENIO, TOYCUHBIM MCTOYHUK CBETa, Jyd, TOHKAs JIMH3a, [JIaHETapHas MOJEIb
aTOMa, HYKJIOHHAsI MOJI€JIb aTOMHOTO $1/1pa;

® XapaKTeprU30BaTh MPUHIIUIIBI IEHCTBUS U3YUCHHBIX IPUOOPOB U TEXHUUYECKUX YCTPONCTB C
OMoOpoi Ha WX oOmNHcaHud (B TOM YHUCIE: CHUIOMETP, AATYUKU IIOJIOKEHUS, PACCTOSHUA U
YCKOPEHHS, PaKeTa, 3X0JI0T, OUYKH, IEPUCKOII, ()OTOAINIAPAT, ONTHUYECKUE CBETOBOJIBI, CIIEKTPOCKOIL,
NI03UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUS O CBOMCTBaX (HU3UYECKUX SBICHUH U
HeoOxouMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

® 1ICIIOJIB30BATh CXEMbl U CXEMAaTHUYHBIE PUCYHKH H3YYECHHBIX TEXHHYECKUX YCTPOUCTB,
M3MEPUTENIbHBIX NPUOOPOB U TEXHOJIOTUYECKUX MPOILECCOB MPH PEIICHUH Y4eOHO-MPAKTUYECKUX
3aja4, ONTHUYECKHE CXEMBI JJISl MOCTPOSHHS M300paXCHWH B IUIOCKOM 3€pKajie W coOMparomieit
JIUH3E;

®IPUBOJUTH TNPHUMEPHl  (HAXOAWUTH HWHPOPMALKMIO O TMpPHUMEpPax) MPAKTHIECKOTrO
MCTOJIb30BaHUs (DU3NYECKUX 3HAHUI B MOBCEIHEBHOM XKM3HM JUTsl 00eCTIeYeHus1 0€30MacHOCTH TPU
oOpailleHuu ¢ mpudopamMu ¥ TEXHHUYECKUMH YCTPOMCTBAMM, COXPAHEHHsI 30POBbsSI U COOIOICHUS
HOPM PKOJIOTMYECKOTO MOBEJICHUS B OKPY’KaIOLIEH Cpefie;

® OCYIIECTBIISATh MOUCK HHPopManuu ¢dusmueckoro coaepxkanuss B HHTepHere,
CaMOCTOSITENTLHO (HOPMYIHPYs MMOMCKOBBIA 3aMPOC, HAXOJUTh MYTHU ONpPEAETICHUS JOCTOBEPHOCTH
MIOJIyY€HHOM MH(OpMAaLMK Ha OCHOBE UMEIOIINXCS 3HAHUHN U TOTIOJIHUTEIbHBIX HCTOYHUKOB;

® 1ICII0JIB30BATh IPH BBINIOJHEHUH YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JHTEpaTypy
(bU3MYECKOTO CONIep:KaHus, CIIPAaBOYHBIE MaTepUalbl, pecypchl ceTi MHTepHeT, BnajeTh npuémamu
KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALMK U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHbIE COOOIIEHUS Ha OCHOBE MH(OpMALUU U3
HECKOJIbKUX HMCTOYHHMKOB (DU3MUECKOTO COAEpXKaHMs, MyOJIMYHO NPEACTABIATh pPE3YyIbTaThl
IIPOEKTHOM WM UCCIIEN0BATENIBCKON JEATENBHOCTH, IIPH ATOM I'PaMOTHO HUCIOJIb30BAaTh N3Y4YEHHBIN
MOHATUMHBIN ammapar u3y4yaeMoro paszena QU3uKU U COMPOBOKIATh BBICTYIUIEHUE Mpe3eHTalueH
¢ yuéToM 0cOOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.

Conep:xanue yueOHOT0 npeamera
7 kiacc

Pa3znen 1. ®usuka u e€ pojib B IO3HAHMHU OKPY/KAKOLIET0 MUpa

®usnka - Hayka o npupoze. fABneHus npuponbl. Pu3NUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBbIE, AJIEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

dusnueckue BeMUUYMHBL. V3MepeHue Qu3nueckux BenudMH. DU3NUECKHE NPUOOPBHI.
[TorpemnocTs n3MepeHnii MexayHapoaHas CUCTEMA €IMHULL.

Kak ¢u3uka m apyrue ecrecTBeHHblE HayKd HM3y4aioT Hpupojy. EcTecTBeHHO-HayuyHBII
METOJl TIO3HaHMs: HaONIoJeHHe, IIOCTAaHOBKA HAyYHOTO BOIPOCA, BBIABMIKEHHE THUIIOTE3,
HKCHEPUMEHT I10 POBEPKE TMIOTE3, 00bsICHEHNE Ha0I01aeMoro siBjeHus. Onucanue Gu3nyeckux
SBJICHUH C TIOMOILBIO MOJETEH.

Jlemoncmpayuu

MexaHuueckue, TEIIOBbIE, dJIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE sABJIeHUA. Du3nueckue
puOOPHI U MpoLeypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM MPUOOPOM.

Jlabopamoprvie pabomol u onvimol

Omnpenenenne HeHbl JeIeHUs MIKaIbl HK3MEPUTEIHLHOTO MpHoopa.



W3mepenne pacCcTOSTHUM.

N3mepenne 00bEMa )KUIKOCTH B TBEPOTO Tea.

Onpenenenue pasMepoB MabIX TEN.

W3mepenue TtemmepaTypsl I[P TOMOIIM >KUAKOCTHOTO TEepMOMETpa U JaTyuka
TEeMIIepaTyphl.

[IpoBenenne wuccieqoBaHUs [0 MPOBEPKE THUIIOTE3bl: JAbHOCTh TOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIEHO, TeM OO0JIbIIe, YeM OOJIBIIIE BEICOTA TyCKa.

Pa3znea 2. [lepBoHayaibHbIE CBEJeHUS 0 CTPOCHUH BellleCTBA

CrpoeHue BeliecTBa: aToOMbl W MOJIEKYJbl, UX pa3Mepbl. ONBITHL, JT0KAa3bIBAIOLINE
IUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YacCTHUI[ C TEMIIEpaTypoH.
BbpoynoBckoe nBuxenue, auddys3us. BzaumoneicTBue YaCTHI] BELIECTBA: MPUTSIKEHHE U
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHMSI ~ BEILIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEM U TBEPHBIX
(KpucTayiMyeckux) Ted. B3auMocBs3b MEXIYy CBOMCTBAMHM BEIIECTB B Ppa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jlemoncmpayuu

Habmtoienue OpoyHOBCKOTO BUKEHHUSI.

HaGmronenne nuddy3un.

Habmionenue sBiieHU, OOBACHSAIOMIMXCS MPUTSDKEHUEM WM OTTAJKMBAaHHEM YaCTHIL
BEIIECTBA.

Onenka quameTrpa aToMa METOJIOM PAIOB (¢ ucrmosb3oBaHueM (ortorpaduii). ONbITH MO
HAOJI0ICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

OnbITHI MO OOHAPYKEHUIO TEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

Pasznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl

Mexanuueckoe nBuxkeHne. PaBHoMepHoe u HepaBHOMepHOe JiBKeHue. CkopocTh. Cpenusis
CKOPOCTb IPU HEPABHOMEPHOM JBHKEHUH. Pacuét myT 1 BpeMEeHH JIBHKECHHUSL.

SIBnenune wHepuuu. 3aKOH HWHEpUUHU. B3anMonelcTBue Ten Kak MPUYMHA H3MEHEHHS
CKOpPOCTH HBIDKCHHS Tel. Macca kak mepa WHepTHOCTH Tena. IlnotHocTs BemectBa. CBS3b
TJIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B €IUHUIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumozeictBus Tten. Cuna ymnpyroctu U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIeHHE TATOTeHHs U cuia TshkecTd. Culla TSHKeCTH
Ha Apyrux riaHetax. Bec tena. Heecomocts. CrioskeHHE CHII, HAITPABJICHHBIX 1O OJHOW MPSIMOMA.
PaBnogeiicTBytomas cun. Cuna TpeHusi. TpeHHne CKOJNbKEHUSI U TPeHUe MOoKos. TpeHue B mpupoie
U TEXHUKE.

Llemoncmpayuu

HabGmonenrne MexaHn4ecKoro JBMKEHUS Tea.

N3mepenne ckopocTH NPSIMOJIMHEMHOTO JIBUKEHHUS.

Habumronenue siBjaeHUs] UHEPIUH.

Habmtoienue n3MeHeHns: CKOPOCTH TIPH B3aUMOJICHCTBUH TeTl.

CpaBHeHHE MacC MO B3aUMOJICHCTBHUIO TEJL.

CrnosxeHue CHl, HalpaBICHHBIX 11O OJTHOM MPSMOM.

Jlabopamopmvie pabomul u onvimol

OrnpezneneHne CKOPOCTH PABHOMEPHOIO JBWKEHUs (LIapvKa B KUJIKOCTH, MOJEIU
AIEKTPUIECKOTO aBTOMOOWIIS U TaK J1ajiee).

Onpenenenue cpeaHe CKOPOCTH CKOJNBbXKEHUs Opycka WIM IIapuka [0 HaKIOHHON
TIJIOCKOCTH.

Ornpezenenne mI0THOCTUA TBEPJOTO Tea.

ONbITEI, JIEMOHCTPHUPYIOIINE 3aBUCHMOCTh pacTshKeHHs (AedopManuu) MPYKHHBI OT
MIPUIIOKEHHOMN CHITBI.



OnbIThl, JEMOHCTPUPYIOUIME 3aBHUCHUMOCTb CWUJIbI TPEHHUS CKOJBXKEHUS OT Beca Tela M
XapakKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

Hasnenue. CriocoObl yMEHbBIIIEHUS U YBETUYEeHUS JaBieHus. JlaBieHue rasa. 3aBUCUMOCTD
JaBlieHHs ra3a oT 00béma, Temreparypsl. [lepenaya naBieHus: TBEPABIME TEIAMH, KUAKOCTSIMH U
razamu. 3akoH Ilackana. IlHeBmaTmueckue MamuHbl. 3aBUCHUMOCTb [JaBJICHUSI JKUJIKOCTH OT
riyounsl. ['unpocrarnyecknii napagokc. Coobuiaronuecs cocynbl. [ napaBinueckiue MeXaHU3MBI.

Atmochepa 3emnu u armochepHoe naBiaeHue. [IpUUMHBI CYIIECTBOBAHMS BO3IYIIHON
o6omnouku 3emun. OnbiT Toppuueru. M3mepenne atMocgepHOTro

JaBjieHUsl. 3aBUCUMOCTh aTMOC(EepHOTro aBiIeHHs OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopst
111 U3MEPEHUs aTMOC(EPHOTO 1aBICHUS.

JeiicTBre KUAKOCTHU U Ta3a Ha MOTpYyXEHHOE B HUX Teso. BriTankuBaromas (apXxumeaoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Jlemoncmpayuu

3aBUCUMOCTb /IaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBneHuUs KUIKOCTHIO U ra30M.

CooOmraromnmecs COCy/Ibl.

I'uppaBnmueckuii mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH TeNa W IUIOTHOCTHU
KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOLLIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue naBaHUs Tell: IJaBaHUE WIM MOTPYKEHUE Tell B 3aBUCUMOCTH OT COOTHOIIECHHUS
IJIOTHOCTEHU TeNa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMa MOTPY:KEHHOI B KUIKOCTh 4aCTH
Tena.

OrnpenenieHne BHITAJIKUBAIOLIEH CUIIbL, ACHCTBYIOLIEH Ha TEJIO, HOTPYKEHHOE B )KUIKOCTb.

[TIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEMCTBYIOIIEH HA TEIO B KUIKOCTH, OT
Macchl Tena.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBHITAIKMBAIOIIEH CUJIBI, ICHCTBYIOIIEH Ha TEJIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH TENA U OT MJIOTHOCTHU KHUAKOCTH.

KoHcTpynpoBanne apeoMerpa WM KOHCTPYUPOBAHME JIOJKM U OIpEACNIeHHEe €€
IpPy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa n MoHOCTD. JHEprus

Mexannueckasi pabota. MOITHOCTb.

[TpocTeie MEXaHU3MBIL: pblyar, OJOK, HaKJIIOHHAas MIIOCKOCTh. [IpaBuiio paBHOBecHsI phlyara.
[TpumeneHue mpaBuiia paBHOBECHS pblyara K 0510Ky. «3onoTtoe mpasmiio» Mexanuku. KITJI mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanudeckas sHeprus. Kunetnueckas u noteHuanbHas 3Heprus. [IpeBpaiienne oqHoro
BUJIa MEXaHUYECKOW SHEPTUH B IpYrol. 3aKOH COXpPaHEHUs SHEPTUU B MEXAHUKE.

Jlemoncmpayuu

[TpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamoprvie pabomvbl u onvimul

Omnpenenenue paboOThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUH TeJia 10 TOPU3OHTAIBHOU
MTOBEPXHOCTH.

HccenenoBanue ycnoBui paBHOBECHS phlyara.

N3mepenne KIIJ[ HakIOHHOM TUIOCKOCTH.

W3ydeHue 3aKoHa COXpPAHEHUs MEXaHUYECKOM HEepruu.

8 Ki1ace

Pa3pnen 6. TenuioBble siB1eHUS



OcHOBHBIE MOJOXEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOEHMS BelecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKyJd. ONBIThL, MOATBEPKAAIOLIIME OCHOBHBIE IMOJIOKEHUS MOJEKYISIPHO-
KUHETHUYECKON TEOPUH.

Monenu TBEPIOro, KUIKOrO U ra3000pa3HOro cocTosiHUM BemlecTBa. Kpucramiueckue u
amop¢ubie Tena. OObsICHEHNE CBOMCTB Ta30B, KUIKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO-KUHETUYECKOW Teopud. (CmauMBaHME M KalWUIAPHbBIE SABJICHHS. TeIIoBOE
pacUIMpPEHHE U CKATHUE.

Temneparypa. CBs3p TeMIepaTypbl €O CKOPOCTBIO TEIUIOBOI'O JIBM)KEHHUS YacCTHLL.
BuytpeHnHss sHeprus. CrnocoObl M3MEHEHUSI BHYTPEHHEN SHEPruu: TEIIoNnepeiaya U COBEPLIECHUE
paboTsl. Busl Terionepenauu: TEIJIONPOBOJHOCTb, KOHBEKIIUS,

U3JIy4CHHUE.

KonuuecTBo TemnoTel. YienabHass TEMJIOEMKOCTh BeIlleCcTBA. TermiooOMEeH U TeIoBOe
paBHOBecHe. YpaBHEHHE TeIuloBoro OanaHca. [lnaBneHne W OTBepAEBaHUE KPUCTAUTMYECKUX
BELIeCTB. YAenbHas TeIuioTa IuiaBneHusa. [lapooOpazoBanune u KoHaeHcauus. Vcmapenwue.
Kumnenne. VYaenpHast TemiaoTa napooOpa3oBaHMA. 3aBHCHUMOCTh TEMIEpaTypbl KHIEHHS OT
aTMoc(epHOro JaBICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuunsr paGotsl TernoBbix nBuratenedt KIIJ[ TtemoBoro nBurarens. TemioBsle
JIBUTATENH U 3aLIUTa OKPYKAOLIEH Cpelibl.

3aKOH COXpaHEHMsI U IPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIPOLECCaX.

Jlemoncmpayuu

HabGmonenrne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nuddysun.

Habumronenune siBneHuit cMauMBaHus U KalWUISIPHBIX SBJICHUM.

Habmntoienue TemnoBoro pacivpeHus Ted.

V3meHeHne naBIeHHs ra3a MpH U3MEHEHHH 00bhEMa M HarpEeBAaHUH MITH OXJIAXKICHUH.

[IpaBuna n3mMepeHus TeMiepaTypsl.

Bunae! Tenonepenaun.

OxJnaxJieHne Ipu COBEPUIEHUN PaOOTHI.

Harpesanue npu coBepiieHUN padOThl BHEIIHUMU CUJIaMHU.

CpaBHeHuE TEIIIOEMKOCTEN Pa3JINYHBIX BEILECTB.

Habmronenue kumneHus.

HaGnroeHue nocTosHCTBA TeMIIEpaTyphl IPU MIaBICHUH.

Mogenu TeI1oBEIX ABUTATEIIEH.

Jlabopamophvie pabomol u onvimol

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHUSL.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpIThI 1O HAOJIOIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH U TBEPABIXTEI.

Onpenenenue AaBIeHUS BO3yXa B OaJUIOHE MINPHIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro 00bEMa M HarpeBaHus
WJTU OXJIAXKICHHUS.

[IpoBepka THMOTE3bl  JMHEWHOW  3aBUCHMOCTH  JUIMHBICTOJIOMKA  JKHJIKOCTH B
TEPMOMETPHUUYECKON TPyOKE OT TeMIIEpaTypHl.

Habmionenne wn3MeHEeHHs BHYTPEHHEW OSHEpruM Tejla B pe3yibTaTe TeIIonepeaayu u
palboThI BHEIIHUX CHUII.

HccnenoBanue sBiIeHUs TEIIO0OOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueii BOJIBI.

OnpezneneHyre KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOHM NMpPH TEINIOOOMEHE C HarpeThiM
METAJUIMYECKUM I[IUINHIPOM.

Omnpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.

HccenenoBanue npouecca UCIapeHusl.



OrnpeneneHre OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa.

Ornpenenenne yaelIbHON TEIIOTHI IUIABICHUS JIb/IA.

Pa3nen 7. DaekTpudeckue 1 MATHUTHBIE SIBJICHUS

OnekTpuszanus Teil. J[Ba posia aNeKTpUYEeCKUX 3apA10B. B3aumonencTBue 3apspkeHHBIX Tell.
3akon Kynona (3aBUCHMOCTb CHJIBI B3aUMOJIEUCTBUS 3apsOKEHHBIX TEJl OT BEIUYUHBI 3apsijioB U
PacCTOSHUS MEX]y TeJIaMH).

Onektpuueckoe mnose. Hanpsok€HHoOcTh 3iexkTpudeckoro mnosis. [IpuHnun cynepno3uiuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. OJIEMEHTApHBIM 3yieKTpuueckuil 3apsn. CrpoeHue
atoma. [IpoBOAHUKHY U TUAIIEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

DJIEKTPUYECKUI TOK. YCIIOBUS CYIIECTBOBAHHUS SJEKTPUYECKOro Toka. McTrouHuku
MOCTOSIHHOTO TOKa. JIeHCTBUS DSIEKTPUUECKOro TOKa (TEIIOBOE, XHMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKHUM TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckas 1enb. Cuina Toka. OiekTpuueckoe HampspkeHue. ConpoTHBIICHUE
MPOBOJIHUKA. YJIETbHOE COMPOTHUBJICHHE BemiecTBa. 3akoH Owma i ydacTka  IIeMH.
[TocnenoBarenpHOE M NapaIEIbHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota u MomHOCTb 3nekTpudeckoro Toka. 3akoH Jxoynsa-Jlenna. DnexkTpuueckue Lenu u
MOTPEOUTENH IEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHueE.

[TocrossHHBIE MarHuThl. B3anmMoneCTBHE NOCTOSHHBIX MArHUTOB. MAarHuTHOE MoOJIE.
MarnuTHOe noje 3eMiid U ero 3HaueHue JUIs )KM3HU Ha 3emuie. OnbIT JpcTeaa.

MarnutHOoe TIOJIE SJIEKTPUYECKOro Toka. lIpuMeHeHue »SIEKTPOMArHUTOB B TEXHUKE.
JleiicTBe MarHUTHOrO IMOJISI Ha MPOBOJHHUK C TOKOM. OJEKTPOJBUraTellb IOCTOSSHHOTO TOKAa.
Hcnosib30BaHmME JIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Onbitel ®apages. SBneHue  snekTpoMarHUTHOW — umHAyKuuu. IIpaBuno  Jlenna.
Onekrporereparop. CrocoObl TMOMy4YEHUs DSJIEKTPUUECKOW DHEPruu. ODJEKTPOCTAHIIUM Ha
BO300OHOBIISIEMBIX UICTOYHHKAX SHEPTHH.

Jlemoncmpayuu

DneKkTpu3anus Ted.

JBa pona 3JIEKTpUYECKUX 3apsiI0B W B3aWMOJICHCTBUE 3apsHKEHHBIX TeNl. Y CTPOMCTBO U
JENCTBUE IEKTPOCKOMA.

OneKTpocTaTHuecKast UHIYKIIHSL.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

[TpoBOTHUKY U AUDIIEKTPUKH.

MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISL.

M cToYyHNKM TOCTOSIHHOTO TOKA.

JlercTBUSA 2IIEKTPUYECKOTO TOKA.

DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

I"az0BBIii pa3psa.

N3MepeHne cuiibl TOKa aMIIEPMETPOM.

N3mepeHne 3eKTpUuYecKOoro HanpsKeHNUs BOIBTMETPOM.

Peocrar u Mara3uH cOnmpoOTHUBIICHUH.

B3aumoneiicTBre MOCTOSTHHBIX MarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3/I€ICHUSI MOJIOCOB MAarHUTaA.

MopennpoBaHre MarHUTHBIX MOJIEH MOCTOSSTHHBIX MarHUTOB.

OnbIT DpcTena.

MarnuTtHoe nojie Toka. JJIEeKTPOMarHmr.

JlelicTBME MArHUTHOTO TIOJIS1 HA MPOBOJHUK C TOKOM.

DNEKTPOABUTATENb IOCTOSTHHOTO TOKA.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITHH.

OnbiTel @apages.



3aBUCUMOCTh HaIpaBJ€HUsT HHIYKIUOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHUSI.
DIEeKTpOreHepaTop MOCTOSTHHOTO TOKaA.

Jlabopamopnvie pabomul u onvimoi

OnpITel 10 HAOMIONEHUIO SJCKTPU3ALMHU TeJl HMHAYKIUEH W TMpU CONPUKOCHOBEHHH.
HccnenoBanue AeWCTBUSA 3JIEKTPUYECKOrO I0JII HAa IMPOBOJHUKUM U JuIeKTpuku. COopka u
MIpOBepKa pabOThHI ANEKTPUUECKON SN MOCTOSTHHOTO TOKA.

M3mepenne u peryaupoBaHue CUIIbI TOKA.

W3mepenne u peryampoBaHue HaPsKEHUSI.

HccenenoBanue 3aBUCUMOCTH CWIJIBI TOKA, HMIYLIETO 4Yepe3 pPEe3UCTOp, OT CONPOTUBICHUS
pe3ucTopa 1 HalpsHKEHUs Ha PEe3UCTOpeE.

OIBIThL, TEMOHCTPUPYIOILIUE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOIHUKA OT
€ro JUIMHBI, IUIOLIAAU OIEPEYHOr0 CEYEHUs U MaTepuaa.

IIpoBepka mpaBuiia CIIOKEHUS HANPSDKCHUM IIPU MIOCJIEIOBATEIBHOM COEAUHEHUU JIBYX
PE3UCTOPOB.

IIpoBepka npaBuiia s CUIIbI TOKA TP MapaAJICIIbBHOM COCAMHEHUH PE3UCTOPOB.

Omnpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIHOCTH 3JIEKTPUUYECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, MAYILIETO 4Yepe3 JIAMIOYKY, OT HAIpSKEHUs Ha
HEW.

Onpenenenne KII/] narpesarensi.

UccnenoBanne MarHuTHOrO B3aMMOJICHCTBUS MOCTOSSHHBIX MArHUTOB.

W3ydyeHre MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB MIPU UX O0BEINHEHUH U PA3ICICHUN.

UccnenoBanue neiCcTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, 1EMOHCTPUPYIOIIUE 3aBUCHUMOCTbh CHJIbl B3aMMOJCHCTBUSA KATyIIKH C TOKOM H
MAarHuTa OT CHJIbI TOKA U HaIIPaBJICHUS TOKA B KaTYIIKE.

N3yuenue neicTBUS MarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

KonctpynpoBanue u u3ydeHne padoTsl JIEKTPOIBUTATEIS.

N3mepenne KI1/] anekTpoaBuraTenbHOM YCTAHOBKH.

OneIThl 1O HCCIEAOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHOM HWHAYKIMH: HCCIEAOBaHUE
M3MEHEHUH 3HAYEHUS U HaIllpaBJIEHUsI MHIYKIIMOHHOTO TOKa.

9 kuiace

Pa3nes 8. Mexanuveckue siBJICHUSI

Mexanuueckoe nBuxkeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOr0 JBWXKEHHs. PaBHOMEpHOE mnpsAMOIMHENWHOEe nBuxkeHue. HepaBHoMepHoe
npsMoiuHeiiHoe nBwkeHue. CpeaHsss M MIHOBEHHAash CKOpPOCTh Tejla MpU HEpPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHoyckopeHHOe TipsiMosinHeHoe JiBikeHne. CBoOoHoe nageHue. OnbITel I
anuies.

PaBnomepHoe aBuxkeHue mo okpyxHocTH. [lepmon u vactora oOpamieHus. JluneliHas u
yrioBasi CKOpoCTH. LIEeHTpOCTpEMUTENIBEHOE YCKOPEHHUE.

IlepBbiit 3akoH HprotoHa. Bropoit 3akoH Hprotona. Tpernii 3axkon Herorona. IlpuHiummn
CYIIEPIIO3HULINM CHIL

Cwia ynpyroctu. 3akoH ['yka. Cuma TpeHMs: cuja TPEHHS CKOJBXEHUS, CUJIa TPEHHS
MIOKOSI, IPYTHE BUJIBI TPEHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpEHHE CBOOOJHOTO TMaJCHHUS.
JIBrxenue maneT Bokpyr Connua. [lepas kocMuueckast ckopocts. HeBeCOMOCTh U Eperpy3Ku.

PaBHOBecue MaTepuanbHONM TOYKUA. AOCONIOTHO TBEPIOE Teno. PaBHOBecHe TBEPOTO Tema C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Umnynec Tena. M3menenue umnyibca. Mmmynsc cuibl. 3aKOH COXpaHEHMsI MMITYJbCa.
PeaktuBHOE NBHKEHUE.



Mexanuueckass pabota ¥ MOIIHOCTb. PaboTa cui Tsbkectd, ynpyroctd, TpeHus. CBs3b
sHeprun u pabotel. IloTeHuManbHas »Heprus Tena, MOAHATOIO HAaJ IOBEPXHOCTBIO 3EMIIH.
ITorenumanpHas dHeprus cxxkarou npyxuHsl. Kunerudeckas sHeprus. TeopemMa O KMHETHYECKOU
SHEPruu. 3aKOH COXPAaHEHHUS MEXaHUYECKON DHEPIHH.

Jlemoncmpayuu

HabnroneHne MexaHMYecKOoro ABMKEHHsI TeJla OTHOCUTENIBHO PA3HbIX TeJl OTCUETA.

CpaBHeHueE NyTel U TPAaeKTOPUM BUKEHUS OAHOIO M TOT'O € TeJla OTHOCUTENIBHO Pa3HbIX
TEeJI OTCYETA.

W3mepeHune cKopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUS.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO IBUKECHHUS.

HabumroneHne ABM>KEHUS Tesla 0 OKPYKHOCTH.

HaOnronenne MexaHn4ecKUX sSBJICHUH, IPOUCXOMAIIMX B cucTeMe oTcuéra «Tenexka» mpu
e paBHOMEPHOM U YCKOPEHHOM JIBYKCHUH OTHOCUTEIIbHO KaOMHETa (PU3UKH.

3aBHCHUMOCTb YCKOPEHHMS TeJla OT MAacChl TeJla U IEHCTBYIOIIEH HA HETO CHJIBL.

Habumronenne paBeHcTBa CUJl IPU B3aUMOIEWCTBUH TEJL.

M3MmeHeHune Beca Teja IpU YCKOPEHHOM JBUKCHUU.

Ilepenaya nMirynbca Ipyu B3aUMOJEHCTBHAN TEIL.

[TpeoOpa3oBaHus 3HEPrUM MPH B3aUMOAECHCTBUHU Tell.

CoxpaHeHue UMITYJIbca IIPU HEYIPYTOM B3aUMOAECUCTBUM.

CoxpaHeHue UMITyJIbCa IPU AOCOJIFOTHO YIIPYIOM B3aUMOJICHCTBUY.

Habumronenne peakTHBHOTO JBUKEHHUS.

CoxpaHeHue MEXaHUYECKOM 3HEPruH MpU CBOOOIHOM a/IEHUH.

CoxpaHeHne MEXaHU4YECKOW PHEPTUH MPU JABHKEHUU TeJla MO/ IeHCTBUEM IPYKUHBI.

Jlabopamophvie pabomol u onvimol

KoHcTpynpoBanue Tpakra JJis pa3roHa U JajJbHEHIIEro paBHOMEPHOTO JIBUYKEHUS IIapuKa
WM TEJIEKKH.

OnpeneneHue cpeiHeld CKOPOCTH CKOJIBKEHUS Opycka WIM JBUKEHHS IapuKa II0
HAKJIOHHOH INIOCKOCTH.

OnpeneneHue YCKOpEeHHs Tella NpPU PaBHOYCKOPEHHOM JIBWKEHHMM IO HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU INPU PAaBHOYCKOPEHHOM JIBUXKEHUU 0e€3
HA4YaJIbHOM CKOPOCTH.

[IpoBepka TUIOTE3BI: €CIM NPU PABHOYCKOPEHHOM JBM)KEHUM O€3 HayaJbHOM CKOpPOCTU
IIyTH OTHOCATCS KaK pAJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME IIPOMEKYTKH BpPEMEHU
OJINHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMaJIbHOTO JaBJICHHUS.

Ornpenenenne ko3P huieHTa TPEHUSI CKOIbKESHHUS.

Omnpenenenne KECTKOCTU NPY>KUHBI.

Omnpenenenue pabOThI CUIIBI TPEHUS IPU PAaBHOMEPHOM JIBUKEHHUH TeJa 110 TOPU30HTAIbHON
MTOBEPXHOCTH.

Omnpenenenne pabOThl CHUJIBI  YOPYTOCTH TpU TNOABEME TIpy3a C HCIOJIB30BAHUEM
HETOJBM)KHOTO U TIOABHKHOT'O OJIOKOB.

N3ydenune 3aKkoHa COXpaHEHUs SHEPTUH.

Pa3nes 9. Mexannveckue KoJie0aHusi H BOJTHBI

KonebarenbHoe amxeHune. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUMN: MEpHOJ, 4YacToTa,
amIuiityna. Marematnyeckuii W OPY)KHHHBIM MasTHUKH. [IpeBpamieHue »sHepruv Ipu
K0J1€0aTeIbHOM ABHUKEHUH.

3aryxatomue koneOaHus. BoiHyxkIeHHble KojeOaHus. Pezonanc. MexaHudeckue BOJIHBI.
CaoiicTBa MexaHU4ecKkuX BoJH. [Ipo/ionibHbBIE U MonepeyHble BOIHBL. J[JI1MHA BOJHBI U CKOPOCThH €€
pacnpocTpaHeHusl. MexaHM4eCcKHe BOJIHBI B TBEPJOM TeJ€, CEHCMUYECKHUE BOIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.



Jlemoncmpayuu

HaGnronenne koneGaHwii Tem TOA JEWCTBHEM CHIIBI TSDKECTH M CHJIBI  YIIPYTOCTH.
Habnronenue xonebaHuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.

PacnpocTpanenue npooibHbBIX U MTONEPEUYHBIX BOJIH (HA MOJIETN).

HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopmvie pabomol u onvimol

OrnpezenieHre 4acTOThl M MEpHOJa KOJeOaHUH MaTeMaTUYECKOro MasTHUKA. OnpeneneHue
4acTOThl U Tepuoja KosieOaHui NpYKUHHOTO MasTHHKA VccnepoBaHue 3aBHUCHUMOCTH IEpHOJA
KoJe0aHui TTOJIBEIIICHHOTO K HUTH IPy3a OT JTMHBI HATH.

HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHu MPYKUHHOTO MasiTHUKA OT MaccChl rpys3a.

[TpoBepka HE3aBUCUMOCTH TEpHoJa KoJleOaHuil Tpy3a, MOABECIICHHOTO K HHUTH, OT MacChl
rpysa.

OMnBITHI, TEMOHCTPUPYIONINE 3aBUCUMOCTD MEPHOJIa KOJIICOAHHUH MPYKUHHOTO MAsTHHKA OT
MAacChl Ipy3a U KECTKOCTH MPY>KUHBL.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

Pa3zpnen 10. DinekTpoMarHuTHoe 1moJie ¥ 3JIeKTPOMATHUTHbIE BOJIHBI

DIIEKTPOMArHUTHOE T10JIe. DJIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
[IIkana 3eKTpOMarHUTHBIX BOJH. Mcronb30BaHue AIEKTPOMArHUTHBIX BOJIH U1 COTOBOM CBSI3U.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

BonHoBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol

W3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBetoBble siBJIE€HUS

JlyueBas monenb cBeta. Mcrounuku cBeta. [IpsmonuHeliHOe pacmpoCTpaHEHHE CBETA.
3armenus Connia u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomnenue cBera. 3akoH npenomiieHUs cBeta. [lonHOe BHyTpeHHEE OTpa)K€HUE CBETa.
Hcnonps3oBanue MOJIHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOIAX.

Jlunza. Xox nydeit B mmuze. OnTudeckas cuctema (oToammapara, MHKPOCKONA H
Teneckorna. ['a3 kak onTudeckas cucreMa. biim3opykocTs U 1allbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HhtoToHA. ClioKeHHE CIEKTPANbHBIX IIBETOB.
Jucnepcus cera.

Llemoncmpayuu

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomyyenue m300pa’keHU B TIJIOCKOM, BOTHYTOM W BBIMYKJIOM 3epkanax. IIpemomieHue
CBeTa.

OnTHYeCKUN CBETOBOI.

Xon yuelt B codbuparomiei JuHse.

XoJ Tydeil B pacCEenBalOIIEH JIMH3E.

[Tomyuenue n300pakeHUi C TOMOIIBIO JTUH3.

[Tpunuun neiictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKOIMA.

Mogens rnaza.

Pasnoxenue 6enoro ceera B CHEKTP.

[Tomryuenue 6em0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopmvie pabomul u onvimol



HccnenoBanue 3aBUCUMOCTH yTJIa OTPa)KEHUsI CBETOBOTIO Jiyya OT yria najeHus. M3ydenue
XapaKTepUCTHK M300pa)keHHsl IpeaMeTa B IUIOCKOM 3epkaiie. MccienoBaHue 3aBUCMMOCTH Yriia
IIPEJIOMJIEHUSI CBETOBOIO JIyda OT YIJla IaJIeHUs Ha TPaHUIIE «BO3AYX-CTEKIIO».

[Tomy4yeHnue n300pa>keHUi ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

Onpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI cOOMparomieid TMH3bI. OIBITHI 110
pa3oKEeHUIo OEIoro cBeTa B CHEKTP.

OnbITH IO BOCTIPUSATHUIO IIBETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 LIBETOBBIC (PHIIBTPHI.

Pa3zgen 12. KBaHTOBLIE SIBJICHUSA

OmnbiTel Pesepdopaa u muianerapHast mojens aroma. Mogaens aroma bopa. Mcnyckanue u
MOTJIONIeHUE cBeTa aTOMOM. KBaHThI. JIuHelyaThie CIIEKTPBI.

PagunoaktuBHOCTE. Anbda-, Oeta - W Tramma-uzinydeHus. CTpOCHHE aTOMHOTO siipa.
Hyknonnas wmoxens artomHoro sapa. M3oronsl. PaguoaktuBHble npeBpamienus. [lepuon
10JIypacnaia aTOMHBIX sJIEP.

SnepHble peakiuu. 3aKOHBI COXPAaHEHHUsSI 3apsAI0BOIO M MACCOBOI'O YMCENl. DHEPIUs CBS3U
aToMHBIX sifep. CBs3p Macchl U dHepruu. Peaknuu cunresa u aeneHus saep. VICTOUHUKYM 3HEpruu
CouHiia 1 38€31.

SInepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3JIyYCHUHN Ha )KUBbIE OPTaHU3MBI.

Jlemoncmpayuu

CreKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrexTpsl pa3Iu4yHbIX T'a30B.

CrnexTp BogOpoIa.

Habmronenue TpekoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3TYyUEHU.

Perucrparus uznydeHus: IpupOAHBIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamopuvie pabomul u onvimol

Habmroienue CriomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3ITy4EHUSI.

HccnenoBaHue TPEKOB: HU3MEPEHHE SHEPrUM YacTULbI [0 TOPMO3HOMY HyTu (1O
dboTorpadusm).

W3mepenne paaoakTUBHOTO (oHA.

Pa3pnen 13. IloBTOpUTEIHbHO-0000 A0 IIM A MOTYJIb

[ToBTOpUTENEHO-0000IIAOIINI MOIYJIb MPEIHA3HAYEH ISl CUCTEMAaTH3allul U 0000IIeHUS
MPEIMETHOTO COAEP)KaHUS U ONbITa JAEATEIILHOCTH, IPUOOPETEHHOTO MPU M3YUYEHUHU BCETro Kypca
¢bu3MKM, a TakXKe A MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy MO (U3MKe AJis
o0yyaromuxcs, BEIOpPaBIIMX 3TOT y4eOHBIH MpeaMeT.

[Tpu M3ydyeHnn TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUBI AESITEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIeUMBAETCS JOCTHKEHHE MPEJAMETHBIX U METalpeAMETHBIX TNIAHUPYEMBIX
pe3ynbTaToB 00y4yeHUus, GOpMUPYETCSl €CTECTBEHHO-Hay4YHasi IPaMOTHOCTb: OCBOCHHE HAaYyYHBIX
METOZOB HCCIEIOBaHMs SBJICHUNH TNPUPOABI U TEXHHUKH, OBJIAJCHHE YMEHUAMHU OOBSICHATH
¢bu3nueckue SBIEHUS, IPUMEHSS MOJIyY€HHbIE 3HaHUsI, pelIaTh 3a/1a4k, B TOM YHCJIe Ka4YeCTBEHHbIE
U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIANBHO NEATEIBbHOCTHBIA XApaKTep JAHHOIO PA3feNia pealn3yercs 3a CY4ET TOro,
YTO 00y4arolrecs BHIMOIHAIOT 33aHUs, B KOTOPBIX UM peJIaraeTcst:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUM pacrno3HaBaTh U HAYYHO OOBSICHATH (PU3NYECKHUE SIBICHUS B
OKpY>KaroIllell IPUPOJIE U TIOBCETHEBHOM KU3HH;

HCIIOJIb30BaTh HAy4yHbIE€ METObl HUCCeNOoBaHUS (DU3MYECKUX SBJICHUI, B TOM 4HCIE IS
IIPOBEPKHU TMIIOTE3 U TOJTYUEHHS TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HambOoJee BaXKHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, NPaKTHYECKOTO HCIOJIb30BAaHUS PA3IMUHBIX MCTOYHUKOB HHEPIMM HAa OCHOBE 3aKOHA
MIpEBpALICHHS U COXPAHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHHU.

TemaTnuyeckoe NIAaHKPOBaAHUE
7 kaace



Ne HaumeHoBaHue pa3/ieioB U TeM Kosn4yectBo | DiiekTpoHHbIe (IUPPOBHIE)
n/n MPOrpamMMbl 4acoB o0pa3oBaTesbHbIE PeCypChl
Paznen 1. ®usuka u e€ posb B
MO3HAHUH OKPYKAIOIIEro MUPa
11 ®dusnka - HayKa 0 MIPUPOJIe 2 bubmuoreka [JOK
https://m.edsoo.ru/7f416194
1.2 ®du3nyeckue BeINYUHbBI 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO/I TO3HAHUS 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no pazueny 6
Pa3zgea 2. [lepBoHavaibHbIE CBEICHUSA
0 CTPOEHUH BelecTBa
2.1 CtpoeHnue BelecTna 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
2.2 JIBMyKeHHEe B B3aMOACHCTBUE YaCTHII 2 bu6mmoreka [JOK
BCIIIECTBA https://m.edso0.ru/7f416194
2:3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 bubmorexa LIOK
https://m.edso0.ru/7f416194
Wroro no pazneny 5
Pasznen 3. /IBu:keHue u
B3aNMOJEHCTBHE TeJ
3.1 MexaHn4YecKoe JIBIKEHUE 3 bubmorexa [IOK
https://m.edsoo.ru/7f416194
3.2 Huepuus, macca, IIIOTHOCTh 4 bubmorexa LIOK
’ ’ https://m.edso0.ru/7f416194
3.3 bubmuoreka [JOK
Cruna. Bret cu 14 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pa3nen 4. /laBienue TBEPABIX Te,
JKHJAKOCTEH M ra3oB
4.1 Jasnenue. Ilepenaua nasnenus bubnnorexa [JOK
TBEPIBIMU TEIIAMH, YKUJKOCTIMU H 3 https://m.edso0.ru/7f416194
rasaMu
4.2 JlaBrieHnEe KUIKOCTH 5 bubmmorexa [IOK
https://m.edso0.ru/7f416194
4.3 ATMocdepHOe TaBIeHHE 6 bubmmorexa [IOK
https://m.edso0.ru/7f416194
4.4 JelicTBHE KUJKOCTH U Ta3a Ha 7 bubnuotexa [JOK
NOTrpyXEHHOE B HUX TEJIO0 https://m.edsoo.ru/7f416194
Wtoro no pazneny 21
Pa3znen 5. Pa6oTa 1 MOIITHOCTD.
JHeprus
51 PaboTa u MomHOCTh 3 bubmotexa [IOK
https://m.edso0.ru/7f416194
5.2 [IpocThie MexaHU3MBI 5 bubmorexa LIOK
https://m.edso0.ru/7f416194
53 MexaHuueckasi SHeprus 4 bubmorexa [IOK
https://m.edso0.ru/7f416194
Wroro no pazneny 12
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PesepBHOE Bpemst 3
OO111ee KOJIMYECTBO YacOB MO MPOTPAMME 68
8 ki1acc
Ne HaumeHoBaHue pa3aeioB U TeM KoauvectBo | DiiekTpoHHBbIE (HH(POBHIE)
n/n MPOrpamMMbl 4acoB oOpa3oBaTe/ibHbIe pecypchbl
Paznen 1.TensioBble siBJIeHUS
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
1.2 TemuioBbIe MpoLIECCHI 21 bubmmorexa [IOK
https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazgen 2.2yekTpuyeckue u
MAarHUTHbBIE SIBJICHHUS
2.1 DIIeKTpUUYECKHE 3apsabl. 3apsoKCHHbBIS 7 bubnuotexka [JOK
TeJa U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 20 bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
2:3 MarHuTHbIC SIBJICHUS 6 bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
24 DJIEKTpOMarHuTHasE HMHAYKLHS 4 bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 37
PezepBHOE Bpemst 3
OO11ee KOJIMYECTBO YaCcOB IO MPOTPAMME 68
9 kJ1acc
Ne HaunmMeHoBaHMe pa3/jie/ioB U TeM KonuyectBo | JuiekTpoHHbBIe (LM(POBHIE)
n/n MPOrpamMMbl 4acoB o0pa3oBaTesibHbIE PeCypChl
Pazgen 1.Mexannyeckue siBJleHUsl
11 MexaHudeckoe IBHKEHHUE U CTIOCOOBI €T0 10 bu6mmoreka [IOK
OTIHCaHMSI https://m.edsoo.ru/7f41a4a6
1.2 B3aunmopeiicTBre e 20 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
13 3aKOHBI COXpaHEHUs 10 bubnnorexa [JOK
https://m.edsoo.ru/7f41a4a6
Wroro o pazneny 40
Pa3znen 2.Mexanuveckne KoJe0aHus U
BOJIHBI
2.1 MexaHn4eCcKHe KoIeOaHus 7 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.2 Mexanudeckre BOIHBI. 3BYK 8 bubmorexa [IOK
‘ https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 15
Pa3nen 3.2sekTpoMarauTHoOe noJie U
3JIEKTPOMATHHUTHBIE BOJHBI
3.1 DNEeKTpOMarHUTHOE MOJIE U 6 bubmuorexa [IOK
9JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4.CBeToBbIE SIBJIEHUSA
4.1 3aKOHBI pacIpPOCTPAHEHUs CBETA 6 bubnuorexa [IOK
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4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 15
Pa3zgen 5.KBanToBbI€e IBJICHUSA
5.1 Hcnyckanue U MOIJIOLICHUE CBETa 4 bubmmorexa [IOK
aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO sipa 6 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
5.3 SepHbie peaxiun 7 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17

Pa3nen 6.I1oBTOpUTEIBLHO-
00001a01IHIT MOAYJIb

6.1 [ToBTOpeHue n 0000IIEHUE CONEPIKAHHS 9
Kypca ¢usnku 3a 7-9 kinacc

Wroro mo paszneny 9

O0111ee KOIMYECTBO YacOB MO MPOTrpaMMe 102

Y4eOHO-MeTOANYECKOE 0O0ecniedyeHne 00pa3oBaTeILHOIO Mpoiecca
Oos3aTenbHbIe YUeOHbIe MATEPHAJIBI VI YYEHHKA

o Ousuka: 7-i kiacc: 0a30BbIi ypoBeHb: yuebHuk, 7 kiacc/ [leppimkun .M., Banos A.1.,
Axnmonepsoe o0miectBo «M3narensctBo «lIpocBemienue»

o Ousuka, 8 kmacc/ Ileppimkun A.B., OOmecTBO ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO
«IPODAY; Axumonepnoe obmiectBo «M3narensctBo «IIpocsemienue»

e Ousuka, 9 kmacc/ Ilepprkun A.B., I'yrhuk E.M., OO6mectBo ¢ orpaHuyeHHON
OTBETCTBEHHOCTHIO «[[PODAY»; Axumonepuoe obmiectBo «M3narensctBo «lIpocBenienne»

MeTtoauyeckue MaTepuasbl JJIsl YIUTEs

e PaGoune nmporpammel. @usuka. 7-9 knaccsl: YuedHO-MeTonnueckoe nocooue/ coct. E. H.
TuxonoBa. — M.: Jlpoda, 2015

e ®usuka. 7 k1. Meroanueckoe nocodbue / H.B. @unonosuu. — M.: Ilpoda, 2015

e Ou3pka. 7 Ki1acc: TEXHOJIOIMYECKHe KapThl YpOKOB 1o yueOHuky A.B. Ilepbimkuna /
cocrasutens H.JI. [lenareituenxo. — Boarorpan: Yunrens, 2019

o dusuka. 8 k1. Metonuyeckoe nocodbue / H.B. ®unonosuu. — M.: [poda, 2015

e du3nka. 8 Kacc: TEXHOJIOTMYECKHe KapThl ypOKOB 1o yueOHuKy A.B. Ilepsimkuna /
cocraButenb H.JI. [lenareituenxo. — Bonrorpan: Yuurens, 2019

e ®usuka. 9 k1. Meroandeckoe nocobue / E.M. I'yrhuk, O.A. Uepaukosa. — M.: [lpoda,
2016

e Ou3uka. 9 Ki1acc: TEXHOJIOIHYECKHe KapThl YpOKOB 1o yueOHuky A.B. Ilepbimkuna /
cocraButens H.JI. [lenareituenxo. — Bonrorpan: Yunrens, 2019

Hudposbie 00pa3oBaTe/ibHbIEC pecypchl U pecypcebl ceTu UHTEepHeT

Komnexuus ITOP — http://school-collection.edu.ru

Cepsep kadeaps! obmeit pusuku puzdaxka MI'Y: husndecknii MpakTUKyM B IEMOHCTpAIUN
— http://genphys.phys.msu.ru

dusnka B OTKpHITOM KoJutemke — http://www.physics.ru

['azera «®usuka» M3narenbckoro goma «IlepBoe centsops» — http://fiz.1september.ru

Kadenpa u maboparopus ¢pusuku MUOO — http://fizkaf.narod.ru

KBaHT: Hay4HO-TIONYISAPHBIA (PU3MKO-MaTeMaTuIecKuii xypHan —http://kvant.mccme.ru
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KnaccHas ¢usuka: caiit yunrens ¢usuku E. A. banaunoii — http://class-fizika.narod.ru
OmnnaiiH-peoOpa3oBaresb eAUHUL H3MepeHust — http://www.decoder.ru

dusuka Bokpyr Hac — http://physics03.narod.ru

dusmka.py: caT A ydanmxcs U npernogasareneii pusuku — http://www.fizika.ru
dusuKoMIT: B TOMOILL HaYMHaroImeMy ¢usuky — http://physicomp.lipetsk.ru
DJIeMeHTHI: TOMY/IAPHBINA caiiT 0 GpyHIaMeHTanbHOMN Hayke — http://www.elementy.ru
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