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ITosicHuTE/IbHAA 3alIHCKA

Pabouas nporpamma mo ydyeGHOMYy mpenmery «@Du3HMKa» COCTaBieHA C Y4ETOM OCOOBIX
00pa3oBaTeNbHBIX MOTPEOHOCTEN CNa0OCHbIIANIMX O0yYaroIUXCa € 3aJepKKOW IMCUXUYECKOTIO
pa3BuTHs, onydaronmx oopaszoBanue Ha ocaoe AOOIT OOO.

PaGouas mporpamma no ¢usuke pa3zpaboTaHa Ha OCHOBE IOJIOKEHHH M TpeOOBaHUI K
pe3yiabTaTaM OCBOCHHSI Ha 0a30BOM YypOBHE OCHOBHOH 00pa3oBaTeNbHON  MPOrpamMMbl,
npeacTaBiIeHHbIX B DeleparibHOM TOCYyAapCTBEHHOM 00pa30BaTEbHOM CTaHAApPTe OCHOBHOI'O
obmero obOpa3oBaHus, a TaKke C yderoMm ¢eaepanpbHOW pabodell MporpaMmbl BOCHHTAHUS,
Konnenuuu npenogaBanus ydeOHoro mnpenmera «®Pu3uka», M IHOJICKHUT HENOCPEICTBEHHOMY
NPUMEHEHHIO TMpH peanu3anuu  obssarensHoil yacth AOOITI OOO s oOywaromuxcs ¢
HapymeHusiMu ciryxa (B. 2.2.1).

Copneprkanue nporpaMMbl o (pU3UKE HAPABICHO HA (POPMUPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH OOYyYaroIUMXCs U OpraHM3alUI0 W3ydyeHUs (U3UKU Ha JIeATeIbHOCTHOW OCHOBe. B
IIporpaMMe no (pU3HUKE YUUTHIBAIOTCS BO3MOKHOCTH YU4E€OHOIO IIPEMETA B peain3aluu TpeOOBaHUM
OI'OC OO0 K mIaHUPYEMbIM JIUYHOCTHBIM U METAIIPEIMETHBIM pe3yibTaTaM OOyueHUs, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IIPEJIMETOB Ha YPOBHE OCHOBHOI'O OOIIETro
obpazoBanus. Llenn uzyuenus (GU3MKKU Ha ypOBHE OCHOBHOI'O 00OLIEro oOpa3oBaHMsI OIPEJICIIEHbI B
Konnenuuu npenonaBanus ydeOHOTOo npeamera «Pu3uka» B 00pa3oBaTENbHBIX OpPTraHU3AIUAX
Poccuiickoit  ®enepanuy, peaqu3yrolUX OCHOBHblE 00Ie00pa3oBaTelIbHBIE  MPOrPaMMBI,
yTBepkACHHOW pemieHueM Komuterun MunncrepcrBa mnpocsemeHuss Pocculickon ®enepanuun
(mpotokon ot 3 gexabps 2019 r. Ne [IK4BH).

[IporpamMa 1o ¢u3MKe yCTaHABIMBAET paclpeiesieHne y4yeOHOro marepuaia o rojam
o0yueHus (110 Kj1accaM), IpesiaraeT IpUMEpHYI0 I10CIe10BaTeIbHOCTh U3YUEHHs TEM, OCHOBAHHYIO
HAa JIOTMKE Pa3BUTHUS IIPEIMETHOTO COACPKAHUSI U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yUaroINXCs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOAMYECKONW MOMOIIU YUUTEIO B
cO3/1aHUU pabouell mporpaMMel 10 y4eOHOMY ITPEIMETY.

dusmka SBISETCS CUCTEMOOOPA3YIOUIMM JUIl €CTECTBEHHOHAYUYHBIX Y4YE€OHBIX IMPEIMETOB,
MIOCKOJIbKY (M3MYECKHE 3aKOHBI JIE)KaT B OCHOBE IMPOIIECCOB U SIBJICHMM, M3y4aeMbIX XHMHEH,
Ouosiorueil, acrpoHoMueil u ¢usnyeckoil reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUPAa, IPEAOCTaBISIET Haubosiee sicHble 00pa3iibl MPUMEHEHHS] HAyYHOT0 METO0/1a IO3HAHNUS,
TO €CTh CIT0C00a MOTYUYEeHHUs JOCTOBEPHBIX 3HAHUNA O MUDE.

Opna w3 THaBHBIX 3a7a4 (pU3MUEecKoro oOpa3oBaHUsS B CTPYKType oOIero odpazoBaHUs
COCTOUT B (JOPMHUPOBAHUY €CTECTBEHHOHAYYHOM I'PAaMOTHOCTH U HHTEpeca K HayKe y 00yJaromuxcs.

N3yyenne ¢usukn Ha ©0a30BOM ypOBHE NPENOJAraeT OBJIAJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

® HAay4HO OOBSCHATH SBJICHHUS;

® OLIEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHNUS;

® HHTEPIPETUPOBAThH JIAHHBIE U MCIIOJIb30BaTh HAYYHbIE JIOKA3aTENbCTBA JUIS MOTYYCHHS
BBIBOJIOB.

Henu n3yyenus Gpu3nku:

e mpHOOpeTeHne UHTEepeca U CTPEMIIEHUS 00YYaIOIIUXCS K HAyYHOMY U3YUYEHHUIO TPUPO/IBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TMIPEJCTaBICHUMM O HAy4yHOM MeToJe TIO03HaHMA U  (opMupoBaHHe
HCCIIEIOBATENIbCKOI0 OTHOIICHUS K OKPY’KaIOIUM SIBJICHUSIM;

e (opMUpOBaHME HAYYHOTO MHPOBO33PEHMS KaK pe3yjibTaTa M3y4eHHUS OCHOB CTPOEHUS
MaTepuH U (yHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;

e (opmHpoBaHHE TPEICTABICHUNH O poJM (DUHMKU Ui Pa3BUTHS APYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH];

® pa3BUTHE TPEICTABICHUNA O BO3MOXHBIX cdepax Oyaymiedl mnpodeccnoHambHOM
NesITeTbHOCTH, CBA3aHHON ¢ PU3UKOM, TOJrOTOBKA K JalibHEHIIeMy 00y4eHHUIO B 3TOM HaIlPABICHHH.



JlocTmkeHne 3TUX MeJIel MporpaMMBbl 10 (pr3KKe Ha ypOBHE OCHOBHOT'O OOITIETO 00pa30BaHUs
o0ecreynBaeTcs pelIeHueM CIeIyIONUX 3a/1aY:

e npuoOpeTeHre 3HAaHUK O JUCKPETHOM CTPOCHUHU BEUIECTBA, O MEXaHMUECKUX, TEIUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e TpHOOpeTEeHUE YMEHUI OMUCHIBATH U OOBICHATH (U3NUYECKHUE SIBICHUS C UCIOJIb30BAHNEM
MOJIy4E€HHBIX 3HAHUH;

® OCBOGHHE METOJOB pEUICHHs MPOCTEUINUX pacu€THBIX 3aJad4 C HCIOJIb30BAHUEM
(bu3HUeCKUX MOJIeNIel, TBOPUYECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTUE YMEHHIU HAOJIOIATh MIPUPOIHBIE SBJICHHUS M BBIOJHSATH OMBITHI, TJAOOPATOPHBIE
paboThI U IKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHUS C UCIIOIb30BAHUEM U3MEPUTENIBHBIX TPHOOPOB;

e ocBoeHUE NpUEMOB paboThl ¢ uHpOpManueld Q(UINYECKOro COAEpKAHMS, BKIIOYas
MH(OPMALIMI0O O COBPEMEHHBIX JOCTH)KCHUAX (U3UKH, aHAIW3 M KPUTHUYECKOE OICHUBAHUE
nH(popManuu;

® 3HAKOMCTBO cO chepamu npodecCHOHATBHON AEITeTbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKCHUSIX (DU3MUECKON HAYKH.

[Ipennaraemslii B mporpamMme mo (Gpusuke nepeyeHs J1abopaTOpHBIX padOT M OMBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, YIUTENb AejlaeT BEIOOp MpoBeIeH s Ta00paTOPHBIX PadOT U OTBITOB
¢ Y4€TOM MHAMBHUAYAIBHBIX OCOOCHHOCTEH 00YyYarolnxcs, CIUCKa KCIEPUMEHTANbHbBIX 3a/IaHuH,
IpeJyUIaraeéMbIX B paMKaxX OCHOBHOTO TOCYAapCTBEHHOTO SK3aMeHa 10 (pH3HKe.

Ha u3yuenue ¢usuku (6a30BbI YpOBEHb) HAa YPOBHE OCHOBHOIO OOIIETr0 0Opa3zoBaHUS
otBoauTCs 238 "acoB: B 7 Kitacce — 68 gacoB (2 yaca B Heqeno), B 8 kiacce — 102 gacos (3 waca B
Heqeno), B 9 kitacce — 68 vaca (2 yaca B HeJeIo).

Cas3b ¢ padoyeil TporpaMMoii BOCIIUTAHUSA HIKOJIbI

Peanuzarus BOCIUTATENBHOTO MOTEHIIMANA YPOKOB (DM3HUKHU MPEAToaraeT cleayomee:

- YCTaHOBJICHHWE JOBEPUTEIBHBIX OTHOIICHUH MEXIy MEAarorndecKuM pabOTHUKOM U
00y4aroIuMuUCs, CIOCOOCTBYIONINX IMO3UTUBHOMY BOCHPUATHIO OOYYaroIIMMHCS TpeOOBaHUN U
Mpoch0 MeAaroruueckoro pabOTHWKA, MPUBJICUEHUIO WX BHUMAaHHUA K OOCY)XTaeMoil Ha ypoke
nH(pOpMaIIUY, aKTUBU3ALIMY TIO3HABATENLHOU e TENIbHOCTH;

- noOy>xJeHre 00ydYaroIuxcsi coOI0aTh Ha YpPOKe OOLIENpPUHSATHIE HOPMBI MOBEIEHUS,
mpaBwia OOIIEHUST CO CTapumuMHu  (TIeIarori4ecKMMH  pa0OTHHKAaMHM) U CBEPCTHUKAMU
(oOy4JaromMMucs ), MPUHIIMITBI Y4eOHON JUCIUIUIMHBI 1 CAMOOPTaHU3allNH;

- TpUBJICYCHNE BHUMAHMS OOyUaIOIUXCS K IEHHOCTHOMY acCMeKTy M3y4aeMbIX Ha YpOKax
SIBJIGHUH, OpraHu3alys ux paboThl C MOJy4aeMoil Ha ypoKe COIMaIbHO 3HaYMMOW MHpopMaren —
WHUIIMUPOBAHUE €€ 00CYXICHHS, BhICKa3bIBaHHUS O0YUYaIOIUMUCS CBOEr0 MHEHHUS IO €€ TOBOY,
BBIPA0OTKH CBOETO K HEH OTHOIICHUS,

- HCIIOJIb30BaHHUE BOCIHUTATEIHHBIX BOSMOXKHOCTEH COJEpKaHUsl YyUeOHOTro IpeaMeTa uepes
JIEMOHCTPAIHIO 00YUYaAIOIIUMCS PIMEPOB OTBETCTBEHHOTO, TPAXKJAHCKOTO TIOBEICHUS, TPOSBICHUS
YeJI0BEKOII00US U T0OpOCEepACUYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB IJIsl YTEHUS, 3aj1a4
IUTSL PEIIeHUs, TIPOOJIEMHBIX CUTYAIUH [Tt 00CYK/ICHUS B KJIacce;

- TpPUMEHEHHE Ha YpPOKE WHTEPAKTUBHBIX (GopM paboThl ¢ 00ydYaromUMUCS:
WHTEIUIEKTYAIIbHBIX ~ WUTP, CTUMYJIHUPYIOIIMX I[MO3HABATEIbHYI0 MOTHBAIMIO  OOYYaOIINXCS;
JTUIaKTHYECKOTO Tearpa, TJe IMOJYyYCHHbIE Ha ypOKE 3HaHUS OOBITPBIBAIOTCS B TeaTPaTbHBIX
MOCTAaHOBKAX; AUCKYCCHI, KOTOPBIE AIOT 00YYAIONMIMMCS BO3MOKHOCTh TPUOOPECTH OIBIT BEACHUS
KOHCTPYKTHBHOTO JUAJIOTa; TPYIIOBOM pabOThl WK pabOThl B Mapax, KOTOPbIE yyaT KOMaHIHON
paboTe U B3aUMOJCHCTBUIO C IPYTUMH JIETHMH;

- BKIIIOYEHHE B YPOK HTPOBBIX MPOIEAYpP, KOTOPHIE MOMOTAIOT MOAAEPKATh MOTHBAIUIO
oOyJaromuxcst K MOJIy4eHUIO0 3HaHUH, HaJa)KUBAHUIO MMO3UTUBHBIX MEKIMYHOCTHBIX OTHOIICHUN B
KJIacce, MOMOTaIOT YCTaHOBJICHUIO TOOpOKenaTebHOM aTMOoc(ephl BO BpeMsl YPOKa,



- opraHm3auus medcTBa MOTHBHPOBAHHBIX M SPYAMPOBAHHBIX OOydYaroOIUXCA Haa HUX
HEYCIEBAIOIIMMH OJHOKIACCHUKAMU, JAIOLIEr0 UM COLUAIbHO 3HAYUMBIN OIBIT COTPYXHUYECTBA U
B3aMMHOM IIOMOILIH;

- THULMMPOBAHKE U MOAJCPKKA UCCIIEI0BATENILCKOM NeSITEIbHOCTH 00yUYaroInXCs B paMKax
pealin3allMM MMM WHIUBUAYAJIbHBIX M TPYIIOBBIX MCCIENOBATENBCKUX IPOEKTOB, 4YTO JAACT
00y4aromuMcsi BO3MOXKHOCTh MPUOOPECTH HABBIKM CAMOCTOSITENIBHOTO PEIICHUS] TEOPETUYECKOM
po0JeMbl, TeHEPUPOBaHUA M OPOPMIICHHUSI COOCTBEHHBIX HJEH, YBaKUTEJIBHOIO OTHOLIEHHS K
qy)KUM HAesM, OQOpMIIEHHBIM B paboTax Jpyrux HCCleAoBaTeNeil, HaBBIK MyOIMYHOTO
BBICTYIUICHMS IIEPEN ay IUTOPUEH, apTYMEHTUPOBAHUS U OTCTauBaHUS CBOEH TOUKH 3PEHUS.

PesynbraThl enuHCTBa y4eOHOW M BOCIMTATENILHOW JAEATEILHOCTH OTPAXEHBI B pasfele
paboueii nporpammsl «JIMUHOCTHBIE pe3yJIbTaTh» HAa YPOBHE OCHOBHOI'O 0011ero 00pa3oBaHusl.

®opMBbI peau3alii BOCIIMTATEIbHOI0 NOTEHINAIA
y4eOHOro npeamera «@usukay

YcTaHaBIMBaTh J1OBEPUTENIbHBIE OTHOLLICHUS
MEXY YUYUTEIeM U 00yJaromumcs,
CHOCOOCTBYIOLIMX MO3UTUBHOMY BOCIIPUSATHIO
y4YaImuMucs TpeOOBaHUN M MPOCHO yUUTEIs

[TpuBnexkath BHUMaHHE 00YYAIOIINXCS K
o0cyk1aeMoii Ha YpoKe HH(pOpMAITUH,
aKTUBU3AIIMU [TO3HABATEILHOMN
JIeATETLHOCTH O0YYAOIINXCS

[ToOy>xnath oOyuaronmxcs coOa0aaTh Ha
ypOKe OOIICTIPUHSATHIC HOPMBI IIOBEICHHS,
npaBuiia OOIICHHSI CO CTAPIIUMHU (YUUTEIISIMHU)
Y CBEPCTHUKAMH (00yUYarOIIIUMHUCS)

OpraHu3oBbIBaTh paboTy 00yUarOIUXCs €
COLIMAIBHO 3HAYMMOU HH(pOpMAIHEH IO
MOBOJy NOJTy4aeMOil Ha ypOKe COLUaIbHO
3HAYMMOH nH(pOopMaHK — 00CYKAATh,
BBICKA3bIBaTh MHCHUE

HOIII[Cp)KI/IBaTB B J€TCKOM KOJIJICKTHUBC
JIETIOBYIO, IPYXKEM00HYI0 aTMOoCchepy

[ToOy>xkath oOydaronuxcs coOI0IaTh HA
YpOK€ MPHUHIIMIIBI Y4eOHOM TUCIUTUIMHEI U
CaMOOpTaHU3aINH

WNannmnpoBaTh 00y4aronuxcs K 00CyXJIeHHIO,
BBICKa3bIBAHUIO CBOETO MHEHHUS, BRIPA0OTKE
CBOET0 OTHOIIEHMS IO MOBOAY MOTy4aeMol Ha
YPOKE COIMAIbHO 3HAUNMON MHPOPMALIUT

CoTpyaHuYaTh C JPYTUMH
[earorndyecKuMu pabOTHUKaMU U APYTUMU
CHEUAIINCTAMU B PELICHUU
BOCIIMTATEIbHBIX 3a4a4

CTpoUTbh BOCIIMTATEIBHYIO EATENBHOCTD C
Y4E€TOM KYJIbTYPHBIX Pa3JIMuni JETeH,
MI0JIOBO3PACTHBIX Y MHINBUY AJIbHBIX
0coOeHHOCTEN

Co3pnaBath B y4eOHBIX Ipymnmnax (Kjacce,
KPYXKKe, CeKIIUH U T.II.) pa3HOBO3PACTHBIC
JIETCKO-B3POCIIbIE OOLTHOCTU 00Y4YarOIUXCs

[TpuBnekath BHUMaHUE 00YYAIOIINXCS K
LIEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha YPOKE
SBJICHUU, IOHATUH, IPUEMOB

VYrpaBisaTh yueOHBIMU IPYIIIIAMH C LEIBIO
BOBJICYEHUS 00YUarOIUXCs B IPOLIECC
00yueHHsI ¥ BOCIIUTaHUS, MOTUBUPYS UX
y4eOHO-I103HABATEIbHYIO AEATEIbHOCTD

AHaIM3upoBaTh PearbHOE COCTOSHUE JIEN B
y4eOHOM KJ1acce/TpyIIe

Opranu3oBbIBaTh IKCKYpPCUH, TOXOABI U
SKCIIEIUITNH U T.1I.

HaxoauTp 1IeHHOCTHBIN acrekT yuyeOHOro
3HaHUA U HHPOpMaIuu, 0OecreynBaTh ero
MOHMMAaHHE U MepeKuBaHue 00yUYaroIUMUCS

3amumarb JOCTOMHCTBO U MHTEPECHI
00ydJaronuxcs, MoOMoOraTh JETsIM,
OKa3aBIIUMCS B KOH(QIUKTHOU CUTYallUU
W/WIM HeOIAaronpusiTHRIX YCIOBHSIX

Opeanuzosvieams weghcmeo MOMUBUPOBAHHBIX U IPYOUPOBAHHBIX 0OVUAIOUWUXCSL HAO UX
Heycnesanuumu 00HOKIACCHUKAMU, 0arouee 00y4aroumumcs COYUaIbHO 3HAYUMbLU ONbIM
COmpyoHUYecmaa U 63aUMHOU NOMOUWU

Opranu3oBbIBaTh M1€()CTBO MOTUBUPOBAHHBIX
00yuaroImuxcs Hajl UX HEeYCIEeBatOIUMHU
OJTHOKJIACCHUKAMH, JIAIoIIee 00y4yaromumcst

OpraHu3oBbIBaTh ME(CTBO APYAUPOBAHHBIX
00yuaroImuxcs Hajl UX HEYCIEeBatOIUMHU
0JIHOKJIACCHMKAMH, JIAI0IIee 00yYaroImuMcst




conuaJibHO 3HAUYNMbIN ONBIT COTPYyAHUYICCTBA U
B3aMMHOM IIOMOIITH

conuaJibHO 3HAUYNMBINA ONBIT
COTPYAHHNYECCTBA U B3aMHOM IIOMOIIN

NuunmnpoBate 1 MoAAEpKUBATH
HCCIIEIOBATEIIbCKYIO IESITEIbHOCTD
00yyJaroumxcs B paMKax peaau3aiuy MU
WHJIUBUYaTbHBIX U TPYIIIOBBIX
HCCIIEIOBATEIILCKUX MTPOEKTOB

NunnurpoBars U NoAI€pKUBATh
HCCJIEIOBATENBCKYIO ACSITeIbHOCTD
00y4JarOIUXCs B paMKax peaan3alui HMH
WHIUBUAYAIbHBIX U TPYMIOBBIX
HCCJIEI0BATEIbCKUX POEKTOB, YTO AACT
00y4JarmuMcsi BO3MOKHOCTh IPUOOPECTH
HAaBBbIK YBAXKUTCJIbHOI'O OTHOIICHUS K
qyKUM HJiesM, 0(pOpMIIEHHBIM B paboTax
JIPYTHX HCCIIEIOBATENEH

MHnnuupoBats U MOAAEPKABATH
HCCJIEIOBATEIbCKYIO AESITEIbHOCTD
00yyaroIuxcs B paMKax peaqu3alnui UMU
WHAUBUAYAJIbHbBIX U IPYNIOBBIX

U CCJIE0OBATEIbCKUX IPOEKTOB, YTO AACT
00y4arouMcsi BO3MOKHOCTb IIPUOOpeCTH
HaBBIK [TyOJIMYHOIO BBICTYIIJICHUS TIepes]
ayJIuTOpueH, apryMEeHTUPOBAaHUS U
OTCTauBaHUs CBOEH TOUKH 3PECHHUS

WMHnnmupoBaTh U NOAEPKUBATh
HCCIIEJOBATEIBbCKYIO IS TEIbHOCTD
00yyaroIuxcs B paMKax pealu3alui UMU
HHIWBHUAYAJIbHBIX U I'PYHIIOBBIX
UCCIIEI0BATEIbCKUX IPOEKTOB, UTO AACT
00yJaromuMcsi BO3SMOXXHOCTD ITPHOOpECTH
HaBBIK CAMOCTOSATEILHOTO PELLICHUS
TEOPETUYECKON MTPOOIIEMbI, HABBIK
TeHEePUPOBAHUS U OPOPMIICHUS
COOCTBEHHBIX I/IIleﬁ, HAaBBbIK YBAKHUTCIBLHOI'O
OTHOILEHUSI K YyXKHUM UAEIM, 0(pOPMIEHHBIM
B paboTax APYTUX UCCIEI0BATEICH, HAaBBIK
nyOIMYHOTO BBICTYIUICHUS Tepes
ayIUTOPHUEHN, ApIYMEHTUPOBAHHUS U
OTCTalBaHUs CBOEH TOUKH 3pEHHMSI

Peanuzoevieams gocnumamenvhvle 603MOHCHOCMU 8 PAZTUUHBIX 8UOAX OesIMeNbHOCU
obyuarowuxcs

Peann3oBrIBaTE BOCITUTAaTEILHEIE
BO3MOYKHOCTH B Pa3JIMYHbIX BUAAX
JIeATeIbHOCTH 00YYaIOIINXCS CO CJIOBECHOM
(3HaKOBOI1) OCHOBOM: caMoCTOsITeNbHAs paboTa
¢ Y4eOHHUKOM, paboTa ¢ HayYHO-TIOMYJISIPHOMN
JUTEpaTypoid, 0TOOP U CpaBHEHHE MaTepHasa
10 HECKOJIBKUM HCTOYHUKAaM

Peanu30oBBIBATE BOCIIMTATEIIHHEIC
BO3MO’KHOCTH B Pa3jIN4HbIX BUIAX
JIeATeTLHOCTH O0YYarOIINXCSI CO CIIOBECHOM
(3HAaKOBOI) OCHOBOM: BBIBOJIbI K
JI0Ka3aTeNnbCTBO (POpMYII, aHAIINU3 opMyI,
pElIeHNE TEKCTOBBIX KOJMYECTBEHHBIX U
KAaueCTBEHHBIX 3aJ1a4, BEIITOJIHEHUE 3aJaHui
110 pa3rpaHUYEHUIO MOHATUM

Peann3oBbIBaTh BOCIUTATEIBHBIE
BO3MO>XHOCTH B Pa3JIMYHBIX BUIAX
JIEATETLHOCTH O0YJArOIINXCS CO CIIOBECHOM
(3HAKOBOI1) OCHOBOII: CITyIIaHUE U aHATN3
BBICTYIICHHI CBOMX TOBapHILEH

Peann3oBbiBaTh BOCIMTATEIBHBIE
BO3MO’KHOCTH B Pa3IN4HbIX BUIAX
JIeATETLHOCTH O0YYarOIINXCS CO CIIOBECHOM
(3HaKOBOI) OCHOBOM: CUCTEMAaTHU3alIMs
yueOHOro Marepuasa

Peann3oBeiBaTh BOCIUTATENHHBIC
BO3MOXHOCTH B PA3JIMYHBIX BUAAX
JESTEIbHOCTH 00YYaroIIUXCsl Ha OCHOBE
BOCIIPpHUATHUA 3JICMCHTOB ﬂeﬁCTBHTCHBHOCTH:
HaOII0IeHUE 32 JIEMOHCTpAIUed YUUTens,
IPOCMOTP YUEOHBIX (DUIIEMOB

Peann3oBbIBaTh BOCIIMTATEIbHBIE
BO3MOXXHOCTH B Pa3JIMYHbBIX BUJAX
JeSITeTbHOCTH 00yUaloIUXCsl HA OCHOBE
BOCTIPUATHS JIIEMEHTOB JIeHCTBUTEIBHOCTH:
aHaJM3 MPOOJIEMHBIX CUTYyalui

Peann3oBrIBaTE BOCITUTATEILHEIC
BO3MOXHOCTH B Pa3JIMYHBIX BHUAAX
ACATCIIBHOCTH 06yqa101unxc;1 Ha OCHOBC




BOCIIPUSITUS 3JIEMEHTOB I€UCTBUTEIHHOCTHU
U3Yy4YEeHHE yCTPOICTBA MPHUOOPOB MO MOJAETISAM U
yepTeKam

IIpoexmuposams cumyayuu u cobbimus, passusaroujue IMOYUOHAILHO-YEHHOCMHYIO chepy

obyuarowezocs (Ky1bmypy nepeicusanuii

U YeHHOCMHble OpUeHmayuu pebenxa)

[TpoekTrpOBaTh CUTYaIlMX U COOBITHS,
Pa3BHUBAOIINE YMOIMOHATLHO-TICHHOCTHYIO
chepy oOydaronerocs

[IpoekTupoBaTh CUTyallUu U COOBITHUSA,
pa3BUBAIOIINE KYJIbTYPY IEPEKUBAHUN U
LIEHHOCTHBIE OPUEHTAIIMN peOeHKa

Onupamucs Ha HCUBHEHHBLU ONbIM/YEHHOCIHbIE OPUEHMUPbL 00YUAIOWUXCSL C YUEemOoM
BOCNUMAMENbHBIX 0A3068bIX HAYUOHATLHBIX YenHocmetll (BHIL])

Onupatbcs Ha KU3ZHEHHBIN OTIBIT
00y4aroIUXCsl C yUeTOM BOCIUTATENIbHBIX
0a30BbIx HanmoHaNbHbIX IeHHocTed (BHII)

Onupatrbcs Ha IIEHHOCTHBIE OPUEHTHPBI
00y4aroIuXcsl ¢ y4ETOM BOCIUTATENIbHBIX
0a30BbIX HalMoHaJIbHBIX IIeHHocTel (BHIL)

Onuparbces Ha )KU3HEHHBIN OIBIT
00y4JarOIUXCsl, MPUBOJIS JCHCTBCHHBIE
npuMepsbl, 00pasbl, MeTadophl — U3 OIM3KUX UM
KHHT, (QHIIEMOB, MYJIbTHKOB, KOMITBIOTEPHBIX
urp

Onupasich Ha )KU3HECHHBIA OIbBIT
00yJaroumxcsi, yTO4Hssi 4T0 OHU YUTAIOT,
YTO OHHU CIYHIAIOT, BO YTO OHU UTPAIOT, O
YeM TOBOPST Ha MEpPEeMeHax, O UeM 4aTsATCs
B ceTax”?

Brikazars cBOM HHTEpEC K YBICUYCHUSAM,
MeuTaM, )KU3HEHHBIM IUIaHaM, IpobieMam
neTeil/00yJaromuxcsi B KOHTEKCTE COJepKAHUs
y4eOHOro npeaMera

AKIEHTUPOBaTh BHUMAaHHUE 00YUaIOIIUXCS
Ha HPaBCTBEHHBIX MPOOJIEMax, CBI3aHHBIX C
HAay4YHBIMU OTKPBITHSIMU, H3y4a€MbIMU Ha

ypoKe

[IpuBneus BHUMaHHE O0YYAIOMINXCS K
ryMaHUTapHbBIM Ipobiemam o0I1IecTBa

[Tomoub 0Oyyaromumcs B3IJIAHYTh Ha
y4eOHBII MaTepua CKBO3b IPU3MY
YEJIOBEYECKOU LIEHHOCTH

BocnuTeiBath y 00yyaronuxcs 4yBCTBO
YBaKEHUS K JKU3HU JPYTUX JIIOJIEH U KU3HU
BOOOIIIE

Pa3BuBath y 06yqa}0mﬂxc>1 IMMO3HABATCJIIbHYIO
AKTUBHOCTBL, CAMOCTOATCIIbHOCTh, MHUIITUATHUBY,
TBOPYCCKHUC CITOCOOHOCTHU

VY4uTBIBaTh KYJbTYPHbIE PA3INUHS
00yuJaroImuxcs, I0JI0BO3PACTHBIE U
WH/IMBUyaJIbHbIE 0COOEHHOCTH JIeTeH

®opMupoBaTh y 00y4aromuxcs KyJIbTypy
3J1I0pOBOTO U Ge30nmacHOro 00pasza KHU3HU

®opmupoBaTh y 00ydaromuxcs
rpakJaHCKON MO3ULIMHU, CHOCOOHOCTH K
TPYAYy U KHU3HU B YCIOBUSIX COBPEMEHHOTO
MHpa

OO6marscest ¢ 00yJaroIMMUCS (B THATIOTE),
MpU3HABATh X JOCTOMHCTBA, TOHUMATh U
MNPUHHUMATh UX

MogaenupoBaTh Ha YpPOKE CUTyaluu IS
BbIOOpA MOCTYMKA 00y4atOUUMHCS (TEKCTHI,
uHporpaduka, BUI0 U Jap.)

Peann3oBbIBaTh Ha ypOKaX MOTUBUPYIOLIHNA
MOTEHLIMAJ IOMOpa, pa3psHkKaTh HAPSKEHHYIO
00CTaHOBKY B KJlacce

Co3naBath 10BEpUTEIBHBIM
MICUXOJIOTUYECKUN KIIMMAT B KJIacCE BO
BpEMsl ypoKa

Conep:kanue y4eOHOro npeamera
7 kaacce
Pasznen 1. dusuka u e€ pojib B IO3HAHMHU OKPY/KAKOLIET0 MUpa

®usnka - Hayka o npupone. SABiaeHust npuponabl. OPU3NYECKUE SABICHUSA: MEXAHUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeMUYUHBL. V3MepeHue Qu3MUecKux BenuuuH. DHU3UUECKHE TPUOOPHI.
[TorpemHocTh M3MepeHuit MexayHapoIHasi CUCTEMA €IMHUIL.

Kak ¢usuka m apyrue ecTecTBeHHbIE HayKd HM3y4aroT Npupoay. EcTecTBeHHO-HAy4 HBIH
METOJl MO3HaHMA: HaOMIOJEeHHe, IIOCTAHOBKA HAYYHOIO BONPOCA, BBIIBWKCHHME THUIOTE3,



HKCIIEPUMEHT I10 NMPOBEPKE TUIoTe3, 00bsicHEHHe HabIoaemMoro siBieHus. Onucanue Gpusndeckux
SIBJICHUH C IIOMOLIBIO MOJCIICH.

Jlemoncmpayuu

MexaHuueckue, TEIJIOBbIE, dJIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE sABJICHUA. DU3nUecKue
puOOPHI U MpoLeypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopnvie pabomul u onvimol

Omnpenenenue HeHbl JeJIeHUs KAl HK3MEPUTEIHLHOTO MpHoopa.

N3mepenne pacCcTOsTHU.

H3mepenne 06bEMa KHUIKOCTU U TBEPIOTO Tea.

Onpenenenue pasMepoB MabIX TEINl.

W3mepenne TeMiiepaTypbl IPY OMOIM KUJIKOCTHOI'O TEPMOMETpPA U JaTYUKA TEMIIEPATYPBI.

[TpoBenenue nccne0BaHus 10 NPOBEPKE FMIIOTE3bI: NAIbHOCTD MOJIETA IIAPUKA, ITYLIEHHOIO
TOPU30HTANILHO, TEM O0JIbIIIe, YeM OO0JbIIe BBICOTA ITYCKA.

Pa3nes 2. IleppoHavyabHbIe CBeJeHUS] O CTPOEHHUH BellecTBa

CrpoeHue BellecTBa: arToMbl 1 MOJIEKYJIbI, UX pa3Mepbl. ONbIThL, TOKa3bIBAIOLIUE TUCKPETHOE
CTPOEHHE BEILIECTBA.

JBuxenue yactui BemiecTBa. CBs3b CKOPOCTH JABMKEHHUS YacTUL C TEMIIEpaTypoOu.
bpoynoBckoe nBmxkeHue, auddys3us. B3auMomeldcTBHE YACTHI] BEIISCTBA: TNPUTHKEHUE U
OTTAJIKUBaHUE.

ArperaTHple  COCTOSIHMSI ~ BEILECTBA: CTPOCHHE Ta30B, JKUJAKOCTEM U TBEPABIX
(kpucTauIMyecKux) Ted. B3auMocBs3p MeXay CBOWCTBAMU BEUIECTB B pPAa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbI.

Jlemoncmpayuu

HabGmonenue 6poyHOBCKOTO JBHKEHUS.

Habmronenue nuddysum.

HabGmonenne sBneHuidd, OOBACHAIOMIMXCS MPUTSDKEHUEM WM OTTAJIKMBAaHUEM YaCTHUIL
BELIECTBA.

Onenka quameTrpa aToMa METOJIOM PAJIOB (C Hcrmosb3oBaHueM (oTrorpaduii). OnbITh MO
HaOJII0ICHUIO TEIJIOBOT'O PACIIUPEHUS Ta30B.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

Pa3nen 3. /IBu:xeHHe U B3auMOJieilicTBUE TeJl

Mexannueckoe BUkeHue. PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHHEe. CkopocTh. CpenHss
CKOpPOCTb IIPY HEPABHOMEPHOM JIBJKEHUU. PacuéT myTu 1 BpeMeHU JABHXKEHUS.

SlBnenve wHepnuu. 3aKOH HHEpIWU. B3auMoneilcTBHE TeNl Kak NPHYUHA W3MEHEHUS
CKOpOCTH JBMKeHHUs Tesl. Macca kak Mepa HMHepTHocTH Tena. IlnmotHocTs BemectBa. CBA3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA.

Cuna kak XapakTepucTUKa B3anMoaencTBu Tes. Cuia ynpyroctu U 3akoH I'yka. 3smepenue
CHJIBI C ITOMOIIBIO0 JUHAMOMETpA. SIBeHNE TATOTeHUs U cuiia TsokecTd. Cuia TSKeCTH Ha JPYTUx
mia"erax. Bec Tenma. Heecomocts. CroXE€HHE CWIJI, HaIlpaBIEHHBIX [0 OAHOM MPSIMOM.
PaBronelicTByromas cwit. Cuita TpeHus. TpeHne CKOJIbXEeHUs U TPEHUE NMOKos. TpeHue B Ipupoe U
TEXHHUKE.

Jlemoncmpayuu

Habmonenrne MexaHMuecKoro JABMKEHUS Tea.

H3mepeHne ckopocTy MpSIMOIMHEHHOTO ABMXKEHHUS.

HabmioneHue siBieHus: MHEPLIUU.

Habmroienue n3MeHeHus: CKOpocTy MPH B3aUMOJICHCTBUH TEII.

CpaBHeHue mMacc 10 B3aUMOJICHCTBUIO TE.

CrokeHue CuJjl, HalpaBJICHHBIX MO OJHOU MPSIMOIA.

Jlabopamoprvie pabomobl u onvimol

OnpeneneHue CKOpPOCTH PaBHOMEPHOTO [JBWKEHHS (LIapuka B KHAKOCTH, MOJENU
AJIEKTPUYECKOTO aBTOMOOWMIIS U TaK JaJiee).



OrnpeziesieHre CpeHEH CKOPOCTH CKOJIBKEHUS Opycka WM IIapuKa 110 HAaKJIOHHOW
IIJIOCKOCTH.

OrnpezeneHue mI0THOCTU TBEPAOTrO Tea.

OnbITHI, JIEMOHCTPUPYIONINE 3aBUCUMOCTh pacTsoKkeHus (medopmanuu) TPYKHHBI OT
MPUIIOKEHHOMN CHUIIBI.

OneIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI TPEHHS CKOJIBKEHUS OT Beca Tela u
XapaKTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHbILIEHUS U yYBeNU4YeHHs JaBieHus. JlaBieHue rasa. 3aBUCUMOCTD
JaBlieHHs ra3a oT 00béma, Temneparypsl. [lepeqaua naBieHus TBEPABIMH TEIaMU, KUAKOCTIMH U
razamu. 3akoH Ilackama. I[lHeBmaTnMueckue MamuHbl. 3aBUCHUMOCTb JABJIEHUS KUIAKOCTH OT
riyOunsl. ['unpocrarnyecknii napagokce. Coobmaromuecs cocyapl. [ mapaBanuecKkue MEXaHU3MBbI.

AtMocdepa 3emun u arMmocdepHoe aaBineHue. I[IpUuuHBI CyIIeCTBOBAHUS BO3YIIHOM
o6omnouku 3emun. OnbiT Toppuderm. M3mepenne atMocepHOTro

JaBJeHUs. 3aBUCUMOCTh aTMOC(hepHOTro JaBieHHs OT BBICOTHI HaJ ypoBHEM Mops. [Iprbopsl
IUIsE U3MEPEHUst aTMOC(EPHOTO 1aBICHUSI.

JleiicTBHe KUAKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apXxumeaoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBbI.

[lepenaya naBiaeHus KUIKOCTHIO U Fa30M.

CooOmraromnmecs COCyIpl.

I'uppaBnmueckuil mpecc.

[TposiBneHue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJKMBAOIIEH CHIIBI OT 00BhEMa MOTPYKEHHOW YacTH Tela W TUIOTHOCTHU
AKHUJKOCTH.

PaBeHCTBO BBITATKMBAIOLIEH CUJIbI BECY BBITECHEHHOM KUAKOCTH.

VYcnoBue muaBaHus TeJl: IUIABAHME WIM MOTPY’KEHHE TEl B 3aBUCHMOCTH OT COOTHOLICHUS
IJIOTHOCTEMN TeNa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa NOrpyKEHHON B KUAKOCTh YaCTH
Tena.

OmnpeneneHne BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIIO, IOTPYKEHHOE B KHUIKOCTb.

[TIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEUCTBYIOIIECH HA TEIO B KUJIKOCTH, OT
MAacchbl Tea.

OnBITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKUBAOIIEH CHIIbI, IEUCTBYIOIIEH HA TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B HKHUIKOCTh YaCTH TeJa U OT MNIOTHOCTH >KUIKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOJKHM W OIpEACIIeHHEe €€
IpPy30I0AbEMHOCTH.

Paspnen S. PaGoTra u MOIIHOCTB. JHeprus

Mexanunueckast pabota. MOIIHOCTb.

[TpocThie MeXaHU3MBI: pblyar, OJOK, HaKJIOHHAsI MI0CKOCTh. [IpaBuio paBHOBecUs phlyara.
[Ipumenenue mpaBuiia paBHOBECHs pblyara K 0J10Ky. «3o10Toe npaBuio» Mmexanuku. KIT/I mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunernueckas u noreHnuanbHas sHeprus. [IpeBpaienue ogHoro
BHJIa MEXAHUYECKOM YHEPTUHU B IPYroil. 3aKOH COXPAHEHUs SHEPTHH B MEXAHHKE.

Jlemoncmpayuu

[IpumepsI MPOCTBIX MEXAHU3MOB.

Jlabopamoprvie pabomobl u onvimol

Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHHUH TeJa 110 TOPU30HTATbHON
IIOBEPXHOCTHU.



Uccnenoanue ycinoBuil paBHOBECHUS pblyara.

N3mepenne KII/] HakIOHHOM IIOCKOCTH.

N3yueHune 3aKkoHa COXpAHEHUSI MEXAHUYECKOM SHEPIHH.

8 ki1acc

Pa3pen 6. TensioBblie IBJICHUS

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUH CTpOeHUs BeriecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ. ONbIThI, MOATBEPKAAIOLIIME OCHOBHBIE IOJIOKEHUS MOJIEKYJSPHO-
KUHETHUYECKON TEOPUHU.

Monenu TBEPIOTO, KUIKOTO U ra3000pa3HOro COCTOsIHUM BemiecTBa. Kpucraminyeckue u
amop¢ubie Tena. OOBbICHEHNE CBOMCTB Ta30B, KUIKOCTEH M TBEPBIX TSI HA OCHOBE TOJOKEHUN
MOJIEKYJISIPHO-KMHETUYECKOW Teopud. C(CmauMBaHME M KalWUISApHbIE SBJICHUS. TerioBoe
pacUIMpeHHe U CXKaTue.

Temneparypa. CBsA3b TeMmIepaTypbl €O CKOPOCTBIO TEIUIOBOIO JBW)XEHHUS YacCTHILL.
Buytpennss sueprusi. CriocoObl M3MEHEHHSI BHYTPEHHEW SHEPIHH: TEIUIONepeaada U COBEPIICHUE
paboTel. Buasl Teronepenauu: TEIJIONPOBOJHOCTb, KOHBEKIIUS,

U3JIyYCHHE.

KonuuecTBo TemnoTel. YenabHas TEMJIOEMKOCTh BellecTBA. TerIooOMEeH U TEeIIoBOe
paBHOBecHe. YpaBHeHHE TemuioBoro Oananca. [lnmaBineHWe W OTBEpIEBAaHHWE KPUCTALTUYCCKUX
BelIEeCTB. Y elbHas TeruioTa miuasienus. [lapooOpa3zoBanue u konaencauus. Mcnapenue. Kunenue.
VYaeneHas Terora mapooOpa3oBaHUS. 3aBHCHUMOCTh TEMIIEPATYpPhl KUIICHUS OT aTMOC(HEPHOTO
JTaBJICHUSI.

BnaxunocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuunsr pabGotsl TeruioBbix aBurareneil KIIJ[ TtemmoBoro nasurarens. Temsosbie
JIBUTATENH U 3alIUTa OKPYKaroLIEH Cpeibl.

3aK0oH COXpaHEHUs U MIPEBPAILICHHS YPHEPTUHU B TEIJIOBBIX MPOIIECCaX.

Llemoncmpayuu

Hab6monenne 6poyHOBCKOTO JBHKEHUS.

Habmronenue nuddysumn.

HabGmronenue siBeHnit CcMauyuBaHUs M KalTWJUSIPHBIX SIBJICHUH.

Habmtoienue TemnoBoro paciuvpeHus Ted.

N3menenune gaBiaeHus ra3za mpu U3MEHEHUH 00bEMa U HArpeBaHWU WJTU OXJIaXKICHUH.

[IpaBuna n3MepeHus TeMiepaTypsl.

Bunae! Tenonepenayn.

OxnaxaeHre Ipu COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiiieHuH pabOThl BHEITHUMH CHJIAMH.

CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

HaOironenne Kuneuns.

HabnroeHre mocTosHCTBa TeMITepaTyphbl MpH MJIaBJICHUU.

Mopgenu TeIIOBLIX ABUTaTeIEH.

Jlabopamoprvie pabomul u onvimul

OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSKCHHS.

OMBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM UJTU caxapa.

OMBITHI 110 HAOTIOACHHUIO TETJIOBOTO PACITUPEHUS Ta30B, JKUIKOCTEH U TBEPBIX TEJI.

Omnpenenenue qaBlIeHUS BO3IyXa B OaJUIOHE IIMPUIIA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUS BO3/IyXa OT €ro 00bhEMa U HarpeBaHUs
WJTU OXJIAXKICHHUS.

[IpoBepka THUMOTE3Bl JMHEHHOM 3aBUCHMMOCTHM JUIMHBI ~ CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TeMIEPATypHI.

Habmoienne n3amMeHeHus: BHYTpEHHEH SHEpTUH Teja B pe3yJibTaTe TeIyIonepeaayu u paboTsl
BHEILIHUX CHUII.



HccnenoBanue sBIeHUS TEMJI000MEHA MTPU CMEIIMBAHUN XOJIOHON U TOPSYCH BOJIBI.

OrnpezesieHne KOJIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJAOW IMPHU TEIIOOOMEHE C HarpeTbiM
METAJUIMYECKUM [IUIMHAPOM.

Omnpenenenue yieabHON TEIUIOEMKOCTH BELLIECTBA.

HccenenoBanue npouecca UCIapeHusl.

OrnpezenieHre OTHOCUTEIBHON BIAXKHOCTH BO3/yXa.

Ornpenenenne yaelIbHON TEIJIOTHI IUIaBICHUS JIbJIA.

Pazjnen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS

OnekTpuszanus Teil. J[Ba posia NeKTpUYECcKUX 3apa10B. B3aumonencTBue 3apspkeHHBIX TEll.
3akon Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJICUCTBUS 3apsOKEHHBIX TEJl OT BEJTUYMHBI 3apsiioB U
PacCcTOSHUS MEX]Ty TeJIaMu).

Onektpuueckoe mnose. Hanpsok€HHOCTh anexTpudeckoro mnoiid. [IpuHuun cynepno3unuu
ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3aps10B. DJIeMEHTApHBIN deKTpruiecKuid 3apsia. CTpoeHune aToma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOIO 3apsiia.

DNIEKTPUUECKUI TOK. YCIOBUSA CYIIECTBOBAHMS DJICKTPUYECKOrO Toka. McTouHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS DIEKTPHUYECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEeKTPUUYECKHUM TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuna Toka. OJnekTpudyeckoe HampsbkeHue. ComnpoTUBIEHUE
MPOBOJIHUKA. YJIETbHOE COMPOTHUBJICHHE BemecTBa. 3akoH Owma i ydacTka — IICTH.
[TocnenoBarenpHOE M NapajuIeIbHOE COEAMHEHUE POBOJHUKOB.

Pabota u MomHOCTb 3neKTpudeckoro Toka. 3akoH Jxoyns-Jlenna. DnexTpuueckue Lenu u
MOTPEOUTENH IEKTPUIECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrosiHHbIE MarHuThl. B3anMMoOAEMCTBHE NOCTOSHHBIX MArHUTOB. MAarHuTHOE MOJIE.
MarnuTHOe noje 3eMiI U ero 3HaueHue JUIs )KU3HU Ha 3emuie. OnbIT JpcTeaa.

MarnuTHOe TIOJIE DJEKTPUYECKOrOo ToKa. lIpruMeHeHue HIEKTPOMArHUTOB B TEXHHKE.
JleficTBe MarHUTHOTO MOJS HAa MPOBOJHUK C TOKOM. ODJIEKTPOJBUTATENb IMOCTOSHHOTO TOKA.
Hcnonws3oBanue >eKTpoABUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter ®apanes. SIBneHue  dnexkTpoMarHuTHOM  mHAykuuu. IIpasuimo  Jlenna.
Onektporereparop. CrnocoObl TMOMy4YeHUs DJIEKTPUYECKOW DHEPruu. OJIEKTPOCTAHIMU Ha
BO300OHOBIISIEMBIX UICTOYHHKAX SHEPTUU.

Jlemoncmpayuu

DneKkTpu3zanus Ted.

JBa pona 3JIEKTpUYECKUX 3apsI0B W B3aWMOJICHCTBUE 3apsHKEHHBIX TeNl. Y CTPOMCTBO U
JENCTBUE AIEKTPOCKOMA.

DIeKTpOoCTaTUIYECKasT MHIYKITHS.

3aKOH COXpaHEHUsl FNEKTPUUECKUX 3apsI0B.

[TpoBOTHUKY ¥ AUDIIEKTPUKH.

MopenupoBaHu€e CUIOBBIX JTUHUHI 3JIEKTPUUECKOTO MO,

N cTouyHHKM TOCTOSIHHOTO TOKA.

JlercTBUSA DIIEKTPUUYECKOTO TOKA.

DJIEKTPUYECKUHN TOK B )KUIKOCTH.

I"a30BbIii pa3psa.

N3mepenne cuitbl TOKa aMIepMETPOM.

N3mepenne 3MeKTpUYECKOro HaPSKEHUS BOJIBTMETPOM.

PeocraT 1 Mara3uH conpoTHUBIIECHUH.

BzauMmopeiicTBue MOCTOSSHHBIX MAarHUTOB.

MopnenrpoBaHue HEBO3MOKHOCTH PA3AEIICHUS IOIOCOB MarHUTA.

MopennpoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmnbIT OpcTena.

MarnuTtHoe nojie ToKa. JJIEeKTPOMarHmr.



JleficTBHe MarHUTHOTO MOJISL HA MPOBOJIHUK C TOKOM.

DNEeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMATHUTHON MHAYKIUH.

Oneitel @apagnes.

3aBUCUMOCTh HaIpaBJI€HUsT WHIAYKIMOHHOTO TOKa OT YCIOBUM €ro BO3HUKHOBEHHS.
DneKTporeHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopmvie pabomul u onvimol

OnbITel 10 HAONIOAEGHUIO AJIEKTPU3ALMU TEJI WHAYKIHWEH W TpU CONPUKOCHOBEHHUHU.
HccnenoBanue aeiicTBUS 3JEKTPUUECKOTO MOJIS HA POBOIHUKU U TUANIEeKTpuku. COOpKa U mpoBepKa
paboThI SIEKTPUIECKOM LEMH MOCTOSIHHOTO TOKA.

W3mepeHne U peryampoBaHue CUIIbI TOKA.

W3mepeHue u peryinpoBaHue HalPsHKEHNUS.

HccnenoBanue 3aBUCMMOCTH CWJIBI TOKA, HUIYIIETO 4Y€pe3 PE3UCTOpP, OT COMPOTUBICHUS
pe3ucTOpa U HAIPSKEHUS Ha PE3UCTOPE.

OnbIThL, JEMOHCTPUPYIOLIKE 3aBUCUMOCTD 3JIEKTPUUECKOTO CONPOTUBIICHUS IPOBOJHUKA OT
€ro JUIMHBI, IUIOLIAIH [OIIEPEYHOr0 CEYEHHsI U MaTepuraa.

[IpoBepka mpaBuiia CIIOKEHUS HANPSHDKEHWM MPH IOCIEN0BATEIbHOM COEIUHEHUHU JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia 7151 CUIIbI TOKA MTPU NapajIeIbHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUUECKOIO TOKA, UTYIIEr0 YEPE3 PE3UCTOP.

OrnpeznenieHne MOUTHOCTH 3JIEKTPUYECKOTIO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HcenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILErO YEPE3 JIAMIIOUKY, OT HaIIPSKEHUs Ha HEH.

Onpenenenne KII/] narpesarensi.

HccnenoBanre MarHUTHOIO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

W3y4yeHre MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB MIPU UX OObETUHEHUH U Pa3ielICHUH.

UccnenoBanue neicTBUS AIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPENIKY.

OnbIThl, 1€MOHCTPUPYIOIIUE 3aBHCHUMOCTb CHJIbl B3aWMOJCHCTBUS KaTyIIKA C TOKOM M
Mar"uTa OT CHJIbl TOKA U HaIlpaBJIEHUs TOKA B KaTYLIKE.

N3yueHune neiicTBUS MATHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

KoHncTpyupoBanue u usyueHue padboThl AIEKTPOABUTaTENS.

N3mepenue KIIJI anexTpoaBurarenbHoOl yCTaHOBKH.

OneIThl 1O HCCIEAOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHOM HWHIYKIMM: HCCIIEIOBAaHUE
W3MEHEHUH 3HAUEHUS U HallpaBJIEHUSI NHIYKIMOHHOTO TOKa.

9 kmace

Pa3nes 8. Mexanuveckue siBJICHUSI

Mexannyeckoe aBmkeHue. MarepuanpHas Touka. Cucrema otcuéra. OTHOCHTEIHHOCTH
MEXaHMUYECKOT0 JBWXKEHHS. PaBHOMEpHOe mpsMoiuHEiHOe 1BWKeHHEe. HepaBHoMmepHOe
npsiMojiuHeiiHoe nBkeHue. CpeqHsss M MTHOBEHHas CKOPOCTh Teja MpH HEepaBHOMEPHOM
JBUKEHUH.

VYckopenune. PaBHoyckopeHHOE TIpsiMOJIMHEHOE iBIkeHne. CBoOomHOe najgeHue. OnbITer 1
anuies.

PaBHOMepHOE nBMXEeHHE MO OKpyX)HOCTH. [lepmon m wacrora oOpamenus. JlunelHnas u
YIII0Basi CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HprotoHa. Bropoit 3akoH Herotona. Tperuit 3akon HeroTtona. IIpuHimn
CYNEPIIO3ULINY CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujia TPEHUS CKOJIbKEHUS, CUJIa TPEHUSI TOKOS,
JpYTUe BUJIbI TPEHUS.

Cuna TsKecTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpEeHHEe CBOOOHOTO maieHus. J{BIkeHne
ia”eT Bokpyr CousHua. IlepBas kocmuueckast ckopocTb. HeBECOMOCTh U eperpys3KHu.

PaBHOBecue maTepuanbHON TOUkH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tena C
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TspkecTH.



Nmnynbe Tena. M3menenne ummynbca. MMmynbe cuiibl. 3aKOH COXPAHEHHUS MMITYJIbCA.
PeakTuBHOE ABUXKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTb. PaGoTa cuil TskecTH, ynpyroctd, TpeHus. Cas3b
sHeprun u pabotbl. IloTeHnManbHAs »HEPrus Teia, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
ITorenunanpHas >Heprust cxato npyxkuHel. Kunernueckas sHeprus. TeopemMa 0 KMHETHYECKOU
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.

Jlemoncmpayuu

Habumronenne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIbHO Pa3HbIX TeJl OTCUETA.

CpaBHeHue NyTel U TPACKTOPUI IBUKEHUS OJHOIO M TOTO XK€ TejJa OTHOCUTEJIBHO Pa3HBIX
TEeJ OTCYETA.

H3MepeHne CKOpOCTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUKECHUS.

HccenenoBanue NpU3HaKOB paBHOYCKOPEHHOTO JIBUKCHMUS.

HaOnronenue 1BUXKEHUS Tela 110 OKPYKHOCTH.

Habumronenne MexaHn4ecKux SIBJICHUM, IPOUCXOASIIUX B cucteMe oTcuéra «Tenexka» mnpu
€€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMS T€Jla OT MaccChl TeJla U IeUCTBYIOIIEH Ha HETO CHUJIBI.

HaGnronenue paBeHcTBa CUJI IPU B3aUMOJACHCTBUM TEIL.

W3meHeHune Beca Tesa Npu yCKOPEHHOM JIBUKEHUU.

Ilepenavya nMrysbca Ipyu B3auMOJIECHCTBUY TEIL.

[TpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOAECHCTBUHU TEIL.

CoxpaHeHue UMITyJbCca IIPU HEYIPYrOM B3aUMOICHCTBUM.

CoxpaHeHue UMITyJIbCa P a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

HaOGnroneHue peakTUBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU CBOOOIHOM I1aJIEHUU.

CoxpaHeHne MEXaHUYECKOW PHEPTUH NP IBUKEHUU TeJIa MOJ IEHCTBUEM TPY>KUHBI.

Jlabopamopmvie pabomul u onvimol

KoHcTpynpoBaHnue Tpakra Ui pa3roHa M JAJbHEHIIEr0 paBHOMEPHOTO JIBUKEHUS IIapUKa
VI TEJIEKKH.

Omnpeznenenue cpeiHeil CKOPOCTH CKOJIbXKEHUS OpyCKa WM IBUKEHHUS IIapUKa 110 HaKIIOHHON
IIJIOCKOCTH.

Omnpenenenne yCKOpeHMs TENA IPU PaBHOYCKOPEHHOM JABH)KEHHUH T10 HAKIIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU INPU PAaBHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4YaJIbHOM CKOPOCTH.

[TpoBepka runoTessl: €ciiv Npy paBHOYCKOPEHHOM JIBU)KEHUU 0€3 HauyajabHOW CKOPOCTH IMyTH
OTHOCSITCS KaK Psii HEYETHBIX YHCENl, TO COOTBETCTBYIOIME MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBaHue 3aBUCMMOCTH CHIIbI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMaJIbHOTO JJaBJICHHUS.

Onpenenenne k03P PUIIMEHTA TPEHUS CKOIBKEHUSL.

Ornpenenenne )KECTKOCTH MPYKUHBI.

Onpenenenue paboThI CHUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHMHU Tella 10 TOPU30HTAIbHOM
MTOBEPXHOCTH.

Omnpenenenne pabOThl CWJIBI YIPYTOCTH TMpU MOABEME TIpy3a C HCHOIb30BAHHUEM
HEMOJIBUYKHOTO U MOABHKHOTO OJIOKOB.

N3y4eHne 3aKk0Ha COXpaHEHUsI SHEPTUU.

Paszpnen 9. Mexannyeckue KoJ1e0aHUA U BOJTHBI

KonebarenbHoe nBuxkeHune. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHMH: MEpUoJ, 4YacToTa,
aMIUIMTysna. MareMaTHdeckuili W NPYXKMHHBIA ~ MasTHUKA. [IpeBpamieHue »sHeprum mpH
Kos1e0aTenbHOM JIBUKCHUU.

3aryxatomue kojeOaHus. BeiHykIeHHbIe KojeOanus. Pezonanc. MexaHWYeCcKHE BOJIHBI.
CpolicTBa MexaHM4ECKUX BOJH. [IpoosbHbIE U TONEpeYHbIEe BOJIHBL. J[JI1MHA BOJIHBI U CKOPOCTbH €€
pacnpocTpaHeHusi. MexaHM4eCKHe BOIHBI B TBEPIOM TeJ€, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa TOHA. OTpaskeHue 3Byka. H(Ppa3ByK U yIbTpa3ByK.



Jlemoncmpayuu

Habmionenune koneGaHMii Tenm MMOA JACHCTBHEM CHIIBI TSDKECTH M CWIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Habmroienre BRIHY K /ICHHBIX KOeOaHU 1 pe3oHaHca.

PacnipocTpanenre npoAoIbHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).

Haburonenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTUYECKUI PE30HAHC.

Jlabopamopnvie pabomul u onvimol

Omnpenenenne 4yacTOThl U Mepuojia KoieOaHui MaTeMaTUyecKoro MasTHuka. OnpeneneHue
YacTOTHl W TepHoJa KoleOaHWi NpYKWHHOTO MasTHUKa VcciemoBaHue 3aBUCHMOCTH TEpUOJa
KoJie0aHuil MOJBEIIEHHOTO K HUTH IPpy3a OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH ITEPHOIa KOJICOAHNH MPYKUHHOTO MasiTHUKA OT MAcChl TPy3a.

[TpoBepka HE3aBUCUMOCTH TEpHoJa KojleOaHuil Ipys3a, MOABEIIEHHOTO K HUTHU, OT MaccChl
rpysa.

OMnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD MEPHOJa KOJeOaHUI MPYKUHHOTO MasiTHHKA OT
Macchl Ipy3a U )KECTKOCTH MPYKUHBI.

H3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

Pa3nes 10. J1eKTpoMarHuTHoOe 10JIe M 3JIEKTPOMATHUTHBIE BOJTHBI

DNEKTPOMarHUTHOE TMoJie. DJIEKTPOMArHUTHEIE BOJMHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[kana 31eKTpOMarHUTHBIX BOJIH. VCII0/Ib30BaHNE AJIEKTPOMArHUTHBIX BOJIH /JIsl COTOBOM CBSI3U.

DnexkTpoMarHuTHas mpupojaa ceera. CKkopocTh cBeTa. BoaHOBBIE cBOWCTBA CBETA.

Jlemoncmpayuu

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BosHOBEIE CBOIICTBA CBETA.

Jlabopamophvie pabomol u onvimol

N3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TeneoHa.

Pa3nesa 11. CBeToBbIe siBJICHUS

JlyueBas monenb cBerta. Mcrounuku cBeta. [IpsmMonuHeliHOE pacnpOCTpaHEHHE CBETa.
3armennsa Connna u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenomnienue cera. 3aKoH mpenomiieHUs cBeTa. IloHOe BHyTpeHHee OTpaKeHHE CBETa.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHMSI B ONTHYECKUX CBETOBOAX.

Jlunza. Xox nmydeii B muH3e. Ontuueckas cucrema ¢oToarmnapara, MUKPOCKOTIA M TeJIECKOTIIa.
I'ma3 kak ontudeckas cucreMa. ban3opyKkocTs U JaIbHO30PKOCTb.

Paznoxenne 6enoro ceera B cektp. OnbiTel HhtoToHA. CliokKeHHe CeKTpalbHbBIX I[BETOB.
Jucnepcusi cBera.

Jlemoncmpayuu

[TpsimonuHEITHOE pacIpoCTpaHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyyenue u300pakeHUH B IUIOCKOM, BOTHYTOM M BBITYKJIOM 3epkanax. lIpemomiienue
CBeTa.

OnTHyeckuii CBETOBOI.

Xoa myueil B cobuparoliieil JnH3e.

Xox J1ydeil B paccenBarolle JIMH3E.

[Toryuenue n300pakxeHU ¢ MOMOILBIO JIUH3.

[Tpuniun aeiictBus doroamnmnapara, MUKPOCKOIA U TEIECKOTIA.

Mopensb rinasa.

Paznoxxenne 6emoro cBeTa B CIEKTP.

[Torydenue 6em0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamoprvie pabomobl u onvimol



HccnenoBanye 3aBUCHMOCTH yIJla OTPaKEHUs CBETOBOTIO JIyda OT yria najeHus. Mzydenne
XapaKTepUCTUK H300paXKEHHUs IMpeaMeTa B IUIOCKOM 3epkaiie. MccienoBaHue 3aBHCMMOCTH YIUia
IIPEJIOMIIEHUS] CBETOBOIO JIy4a OT yIJIa IaJICHHUs HA TPAHULIE «BO3LYX-CTEKIIO».

[Tonyyenne n300paKeHUH C MTOMOIIBIO COOMPAIOLIECH JTHH3HI.

Onpenenenue (GOKYCHOrO pacCTOSHUSA U ONTHYECKON CHIIbI coOuparoiiei TMH3bI. OIBITHI 110
pas3oKeHuIo 6eJI0ro CBeTa B CIIEKTP.

OnbITh! IO BOCIIPUSTHUIO I[BETA IPEMETOB IIPH UX HAOIIOJCHUN Yepe3 LIBETOBbIE (PUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHUs

Onbiter Pesepdopna u manerapuas Mozenb aroma. Mozenb atroma bopa. Mcnyckanue u
IIOTJIOIICHUE cBeTa aTOMOM. KBaHThI. JIuHEeHyaThIe CIIEKTPBI.

PagunoaktuBHOCTh. Anbda-, Oerta - M ramma-uziaydeHus. CTpoeHHe aTOMHOIO sfpa.
Hyknonnas w™ogmens aromMHoro sapa. HM3zorombsl. PannoaktuBHble mnpeBpauieHusd. llepuon
II0JIypaciaza aTOMHBIX sJIEp.

SnepHble peakuuy. 3aKOHBI COXPaHEHUs 3aps/I0BOTO U MAacCOBOTO YHCEN. DHEpPrusl CBA3U
aTOMHBIX sfep. CBsa3p Macchl U dHepruu. Peaknuu cunres3a n aeneHus saep. VcrouHuku sHepruu
ConHua u 3B€31.

SAnepnas sHepreruka. [leiicTBYUS pagOaKTUBHbBIX U3JIyY€HUHN Ha )KUBBIE OPTaHU3MBI.

Jlemoncmpayuu

CrHeKTpbl U3JIy4EHHUs U TIOTJIOIICHHUS.

CreKTphl pa3aMyHbIX Ia30B.

CrnekTtp Bomopoza.

Habmonenue tpekoB B kamepe BuibcoHa.

PaboTa cuéTurka HOHU3UPYIOLUX U3ITy4YEHUI.

Peructpanus uznyyeHus npupoJHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophvie pabomol u onvimol

Habumronenne CrulonHbIX U TMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

HccnenoBaHne TpPEeKOB: HM3MEpEHHE HHEPrMM YacTHIBI 110 TOPMO3HOMY IyTH (1O
¢dotorpadusam).

N3mepenue painoakTUBHOTO (hoHa.

Pa3nen 13. [loBTOopuTe/bHO-0000IIAOIINI MOAYIb

[ToBTOpUTENEHO-00001IAIONINI MOTYIb MPEAHA3HAYEH JJIsl CUCTEMAaTU3alul U 0000IIEeHUS
MIPEIMETHOTO COJIEP’KaHUS U OIbITa AEITEIbHOCTH, MIPUOOPETEHHOTO MPU M3YyUYEHUHU BCErO Kypca
¢u3uKy, a TaKKe U MOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMEHy MO (H3HMKE A
00y4aromuxcsi, BHIOPaBIINX ITOT yUeOHBIN PEIMET.

[Tpyu n3y4eHUH NaHHOTO MOAYJISI PEATU3YIOTCSA U CUCTEMATU3UPYIOTCS BUJIbI ACSITEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIeUNBAETCS JOCTHKEHUE TPEIMETHBIX U METAIPEIMETHBIX TUIAHUPYEMBbIX
pe3yabTaToB 00y4eHHUs, (POPMHPYETCS €CTECTBEHHO-HayyHasi IPaMOTHOCTb: OCBOEHHE HAy4YHBIX
METOJIOB HCCIIEZIOBAHUS SBJIIEHUH NPUPOJBI U TEXHHUKH, OBJAJ€HUE YMEHUSMU OOBACHATH
¢buznveckue SBICHUS, IPUMEHSS MOJyUYeHHbIE 3HAaHUs, PEIIaTh 33Jaui, B TOM YHCIIE€ KaUeCTBEHHbIE
U DKCIEPUMEHTAJIbHbIE.

[TpyHIMNIMATBHO 1EATENBHOCTHBIN XapaKTep JaHHOIO pa3/ieia peajln3yercs 3a CUET TOTO, UTO
oOyuJaroluecs BBIMOIHSIOT 331aHNs, B KOTOPBIX UM MPEAIaraercs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUH PAaCIO3HABATh U HAYYHO OOBICHATH (PU3NUECKUE SBJICHUS B
OKpY>Karollel MpUpo/ie U TOBCETHEBHOM KU3HH;

UCIOJIb30BaTh HAy4YHbIE METOJbl MCCIENOBAaHUS (DU3NYECKUX SIBJICHUH, B TOM YHCIE IS
MIPOBEPKHU TMIIOTE3 U MOJTYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAay4HbIE OCHOBBI HamOOJIee BaKHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTHUH,
HaIpuMep, NPAKTHYECKOTO MCIOJb30BAaHUS PAa3IMYHBIX MCTOYHUKOB JHEPrMM HAa OCHOBE 3aKOHA
IIPEBPALIEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUH.

IInanupyemMble pe3y/ibTaThl OCBOCHHA Y4€0OHOI0 MpeaMeTa



JIMYHOCTHBIE M METANpEeIMETHbIE DPE3yJbTaThl NPEACTABIEHbI C YYETOM OCOOECHHOCTEH
Mpero1aBaHus 00LIECTBO3HAHHS B OCHOBHOH IIIKOJIE.

[Tnanupyemble npeaMeTHbIE PE3yIbTaThl U COJEPKAHNE YUEOHOr0 MpeMeTa paclpeieeHbl
Mo rojaM oOydeHHs ¢ yd4€TOM BXOISIIUX B KypC COJEpXKaTelIbHBIX MOJIyJeH (pas3lenoB) u
TpeOOBaHUH K pe3yJibTaTaM OCBOCHHUsI OCHOBHOI 00pa30BaTeIbHOI IpOrpaMMmBbl, IPEICTABICHHBIX B
denepanbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAapTe OCHOBHOTO 00Iero oopasoBanusi, a
TaKxke ¢ yuérom (penepanbHoil paboueit mporpaMmMbl BOCIIUTaHMSL.

JInYHOCTHBIE pe3yJIbTAThI

JIn4HOCTHBIE pPE3yJbTATHl BOILIOIIAIOT TPAJULMOHHBIE POCCUHCKHE COLMOKYJIBTYPHBIE W
JTyXOBHO-HPABCTBEHHBIEC IICHHOCTH, NpPUHATHIE B OOIIECTBE HOPMBI MOBEACHHS, OTPAXKAIOT
TOTOBHOCTh OOY4YaroIMXCs PYKOBOACTBOBATbCA MMM B JKU3HHM, BO B3aUMOJCHCTBUU C JPYIMMHU
JIOABMHU, MPH TPUHATHH COOCTBEHHBIX peuieHuid. OHHM JOCTHraroTCsi B €JUHCTBE Y4YEeOHOH u
BOCIIUTATENIbHON JEATENbHOCTH B IPOLIECCE Pa3BUTHsS Y OOydarOIIMXCsl YCTAHOBKM Ha pELICHHE
MPaKTUYECKUX 3aJa4 COLMAIbHON HANpaBJICHHOCTU U OINbITa KOHCTPYKTHMBHOIO COLMAJIBHOTO
IIOBE/ICHHUS 110 OCHOBHBIM HalpaBJIEHUSAM BOCIIUTATENBHON AEATEIbHOCTH, B TOM YHCJIE B YACTH:

ITaTpuoTH4YecKOro BOCIUTAHUS:

IPOSIBIIEHUE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM (pm3ndeckoit
HAYKH; IEHHOCTHOE OTHOIIEHUE K TOCTHYKEHUSIM POCCUICKUX yUEHBIX-(DU3UKOB;

I'paxaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

FOTOBHOCTb K aKTUBHOMY YYacTHIO B 0OCYK/I€HUU OOILIECTBEHHO -3HAYUMBIX M 3TUUYECKUX
pobJIeM, CBI3aHHBIX C MPAKTUUYECKUM NPUMEHEHHEM JAOCTHXKEHUH (U3UKU; 0CO3HAHHE BaXKHOCTU
MOPaJIbHO-3TUUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO.

ICTEeTHYECKOr0 BOCIIUTAHMSA:

BOCIIPHSITHE YCTETHUECKUX KadecTB (U3NYECKON HAyKU: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

IleHHOCTH HAYYHOI'0 MO3HAHUSA:

OCO3HaHME LEHHOCTH (PU3MUECKOW HAyKM KaK MOIIHOTO HMHCTPYMEHTa IO3HaHUS MHpa,
OCHOBBI DPAa3BUTHUS TEXHOJIOTHHM, Ba)XKHEMIIEW COCTABIAIOIIECH KyJIbTYpbl; pPa3BUTHE HAYYHOU
TM0003HATENILHOCTH, MHTEPECa K UCCIIEI0BATEIbCKON AeSITEIbHOCTH.

@®opMHUPOBAHUS KYJbTYPbI 310POBbSI H IMOUMOHAJIBHOIO 0JIArONOTYYHs:

0CO3HaHME LIEHHOCTH 06e30IacHOro 00pasa KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU IpaBuil 0€30MacHOro IMOBEJEHHUS Ha TPAHCIOpPTE, Ha J0pOrax, ¢ 3JIEKTPUYECKHUM U
TEIJIOBBIM O0OpYZOBaHUEM B JOMAIIHUX YCIOBHSX; C(HOPMHUPOBAHHOCTh HaBBIKA pedIeKcui,
MpU3HAHUE CBOETO IpaBa Ha OIIMOKY U TAKOT'O )K€ IIpaBa y APyroro 4yeiaoBeKa.

TpyaoBoro BoCnuTaHus:

AaKTHBHOE Y4yacTH€ B PEIIEHHWU MPaKTHMYECKUX 3aJay (B paMKax ceMbH, 00pa3oBaTelbHON
OpraHu3alH, TOPOAA, Kpasi) TEXHOJIOIMYECKON U COIIMAIBLHON HANPaBIEHHOCTH, TPEOYIOLINX B TOM
yyciie U (U3NYECKUX 3HAHUM; MHTEpeC K MPAaKTHUYECKOMY H3YYEHHI0 MPOQEecCcHil, CBSI3aHHBIX C
¢bu3uKoii.

IKOJI0rH4eCKOro0 BOCIIUTAHUSA:

OpUEHTAIlUsl Ha NpUMEHeHHe (U3MUECKUX 3HAHUK JUId pelleHus 3a7ady B O0JIACTH
OKpYy Karollel cpeipbl, IUIAHUPOBAHMSI TOCTYNKOB M OLIEHKH MX BO3MOXHBIX MOCIEACTBUM IS
OKpY’Kalollel cpeipbl; 0OCO3HaHHE TII00AIBHOTO XapakTepa 3KOJOTMUYECKUX MpoOjeM M MyTed Hx
pelIeHus.

JInuHoCcTHBIE pe3yJbTaThl, o0eclmeYyMBaOIIMe AJANTALUI0 o0y4yamuierocss K
U3MEHSIIOIMMCH YCJIOBHSAM COLHAJIBHON U NIPUPOIHOH Cpeabl:

NoTpeOHOCTh BO B3aUMOJICHCTBUY ITPH BHINOJIHEHUH UCCIIETOBAaHHUNA U MTPOEKTOB (hU3UIECKOM
HAIIPABJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSAM IPYTHX;

NOBBILIEHUE YPOBHSA CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTUYECKYHO JIEATEIbHOCTD;
noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM uucie (OpMyIupoBaTh WAEU, MOHSTHUS,
TUIIOTE3BI O (PU3NIECKUX 0OBEKTaX U SIBICHUIX;



oco3HaHue AePHUIIUTOB COOCTBEHHBIX 3HAHUIN M KOMIIETCHTHOCTEH B 001aCTH (PU3UKHU;

IUTAHUPOBAHHUE CBOETO PAa3BUTHUS B MPHOOPETEHUN HOBBIX (PM3MUECKUX 3HAHUHN; CTPEMIICHUE
aHAJIM3UPOBATh M BBIABIATH B3aMMOCBSA3M MPUPOJBI, OOIIECTBA U SKOHOMHKH, B TOM YHCIE C
UCTOJIb30BaHUEM (PU3MUYECKHUX 3HAHMIA;

OLICHKa CBOMX JCHCTBHI C y4ETOM BIUSHHUS Ha OKpPYXKAIOIIYI0 Cpeay, BO3MOXKHBIX
IJ100aJIbHBIX TIOCIIEACTBUM.

MertanpeameTHble pe3yJibTaThbl

MertamnpenMeTHble  pe3yJbTaThl OCBOSHHS OCHOBHOW 00pa30BaTeNbHONW MPOTPAMMBIL,
(dbopMupyeMble ITPU U3yUYEHUHU 00IIeCTBO3HAHUS:

1.0B1aieHHe YHUBEPCAJBLHBIMU YU€OHBIMHU MO3HABATEIbHBIMH J€HCTBUSIMU.

Ba3zoBble Jjornuyeckue aeiicTBHA:

BBIABIISIT W XapaKTEPU30BaTh CYILIECTBEHHBbIC MPH3HAKKM OOBEKTOB  (SIBJICHUN);
yCTaHaBIIMBAaTh CYIIECTBEHHBIN MTPU3HAK KJIaccu(PUKAIINKI, OCHOBAHUS JIIsl 0000IEHUS U CPAaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpuBaeMbIX (DakTax, JaHHBIX H
HaOII0ICHUAX, OTHOCAIINXCS K (PU3NUECKUM SBIICHUSIM;

BBISIBJISITH  [IPUYMHHO-CJICJICTBEHHBIC CBS3M TPH W3YYCHHH (U3WYECKUX SBICHUN U
MIPOLIECCOB, JeNaTh BBHIBOABI C MCIOJIb30BAHUEM JEAYKTUBHBIX U MHIYKTHBHBIX YMO3aKIIOUYCHHIA,
BBIJIBUTATh TUITOTE3bI O B3AaUMOCBS3AX (PH3NUECKUX BEIUYHH;

CaMOCTOSITENIbHO BBIOMpATh CIOCO0 pemieHus yuyeOHoW (u3nueckod 3amaud (CpaBHEHUE
HECKOJIbKUX BapUAHTOB PEIICHHs, BBHIOOP HaWOOJee IMOAXOIIIEr0 C Y4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbcKkue 1eCTBUA:

MCIIOJIb30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUIT MHCTPYMEHT MO3HAHMS; MPOBOJIUTH IIO
CaMOCTOSITEJIbHO COCTaBJICHHOMY IJIaHY OIBIT, HECIOXKHBIN (PU3HMUECKUN IKCIIEPUMEHT, HEOOJIbIIOE
ucclieloBaHue (PU3NYECKOTO SIBICHUS;

OLICHMBAaTh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(POpPMAIUIO, MOJIYYEHHYIO B XOJ€
WCCIIETOBAHUS WITH YKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHHS U BBIBOJBI IO pe3ysibTaTaM IPOBEAEHHOIO
HaOJI0ACHNUS, OMbITA, UCCIIEI0BAHMS;

IIPOrHO3MPOBATh BO3MOXKHOE JajibHeWIIee pa3BUTHE (PU3NYECKHX IPOLIECCOB, a TaKKe
BBIIBUTATh MIPEINONIOKEHUsI 00 UX PAa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmueii:

IOPUMEHATh PA3JIMYHbIE METO/bl, MHCTPYMEHTHI M 3ampochl IpH IIOUCKE M 0TOOpe
nH(pOpMAaLIMK WIH JaHHBIX ¢ YUETOM IPeAIoKeHHON yueOHOM (pu3nueckoi 3a1auu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh UHPOPMAIUIO PA3TUYHBIX BHI0B
1 (hopM Ipe/ICTaBICHNUS;

CaMOCTOSITENIbHO BBHIOMpATh ONTHUMANBbHYIO (QOpMY TpeACTaBleHUsS HHPOPMAIUN U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4ll HECIOXKHBIMU CXEMaMH, TuarpaMMaMu, MHON rpa@ukoil u ux
KOMOHWHAIIHSIMH.

2. OBiajeHNe YHUBEPCATbHBIMH Y4eOHBIMH KOMMYHUKATHBHBIMH JT€HCTBUSIMU :

B X07i€ 00CYXKIeHHUsI yueOHOTro Marepuana, pe3yibTaToB Ja00opaTOPHBIX PadOT U MPOEKTOB
3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl M BBICKAa3bIBaTh HJEH, HAllEJICHHbIE Ha
peleHne 3aJauu 1 Moiep kaHue 01aroxenaTeaIbHOCTH OOLICHUS;

COITOCTAaBJISITh CBOM CYXJICHUS C CYXICHUSMH JPYTHX YYaCTHUKOB THAIIOTa, OOHAPYKUBATh
pas3nuyme U CXOJICTBO MO3UIINI;

BBIPA)KaTh CBOKO TOYKY 3PECHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaX; MyOJINIHO MPEICTABIATh
Pe3yIbTAThI BBHIMOIHEHHOTO (PU3NYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA).

MOHMMATh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIUBUAYaIbHOM pabOThHl MpuU
pelIeHIH KOHKPETHON (PU3NYECKOil MPoOIeMbl;



MPUHUMATBH LI€JI COBMECTHOI 1€ATEeIbHOCTH, OPIraHU30BBIBATH JEHCTBUS MO €€ TOCTUKEHUIO:
pactipenenaTb poyn, 00CYKAaTh MPOIECCHl  PE3yJIbTaThl COBMECTHOW pabOThI, 0000IIaTh MHCHHS
HECKOJIbKUX JIFOJICH;

BBITIOJHATh CBOKD) YacTh palOTHI, JOCTHrasi KadeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HAIpPAaBIICHUIO U KOOPAUHUPYSI CBOU JACUCTBUS C APYTUMHU YJIEHAMHU KOMAaH/IbI;

OIICHUBATh KAa4€CTBO CBOETO BKJAJa B OOMIUI MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEIHHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3. OBJaeHne YHUBEPCATbHBIMH Y4eOHBIMH PETryJIITUBHBIMH A€l CTBUSIMH.

Camoopranu3anus:

BBISIBJISITH MPOOJEMBI B KU3HEHHBIX M YYCOHBIX CHUTYallUsAX, TPEOYIOUIMX JUIS PEHICHHUS
(bu3nyecKrX 3HAHUI;

OPUEHTUPOBATHLCS B PA3TIMYHBIX TOX0aX MPUHATHS PeIICHUH (MHIUBUIyITbHOE, TPUHSTHC
pelleHus B TpynIe, NPUHITHE PEIIeHU TPYMIoi);

CaMOCTOSITCIILHO COCTaBJISITh  AITOPUTM  peIIeHUs (U3MYECKON 3amadyd WU ITUTaHa
WCCIIEIOBAHMS C YUETOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEHTHPOBATH
npeiaraeMbie BAPUAHTHI PEIICHUH; IeJIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/JIEKT:

JaBaTh aJCKBATHYIO OIEHKY CHUTyallMd W Mpeajiarath IUIaH € W3MEHEHHS; OOBSICHSATH
MPUYMHBI  JAOCTH)KEHUS  (HEJOCTHMIXKEHHS) pe3yJbTaToOB  JIEATEIbHOCTH, JaBaThb  OILICHKY
pUOOPETEHHOMY OTIBITY;

BHOCHTbh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (PU3NUECKOTO
WCCIICIOBAHMS WJIM TIPOCKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB, W3MEHUBIIMXCS CHUTYAIlH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH; OIICHMBATh COOTBETCTBUE pe3yJibTaTa LN U
YCIIOBHSIM.

CTaBUTH ce0sl Ha MECTO JIPYroro yeiaoBeKa B XOJe CIopa WM AUCKYCCHUU HA HAyYHYIO TEMY,
MMOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

MpHU3HaBaTh CBOE MPABO Ha OIMMOKY MPH pelIeHUH PU3UYECKUX 33/1a4 WIH B YTBEPKACHUSIX
Ha Hay4YHBIC TEMBI U TAKOE XK€ MPABO JIPYTOTO0.

IIpenmeTHble pe3yJIbTATHI
7 kaacc

K xoHmy oOyuyeHuss B 7 kJjacce MpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHI:

® HICIIOJTB30BATh MOHATHS: (PU3HUECKUE U XUMHUCCKUE SIBJICHUS, HAOIOCHHIE, YKCIIEPHUMEHT,
MOJieTlb, THUNOTE3a, €AWHULBI (PU3MYECKHX BEIWYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS
BemecTBa (TBEpHOE, IJKHUIKOE, Ta3000pa3HOE), MEXaHHYEeCKOe JBWKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOIHHEHHOE), TPACKTOPHS, paBHOACUCTBYIOIIas cull, nedopmanus (ympyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAFOIINECS COCY/IBI,

e paznnuath sBiIeHUs (Mud@ys3us, TEIUIOBOE IABMKEHUE YACTUI[ BEIIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE BUKCHHE, NHEPIIHS, B3aUMOICHCTBUE TEJ, PAaBHOBECHE TBEPABIX TEIl C
3aKpeIIEHHOW OChIO BpAIICHHUs, Tepeaada JaBlIeHUS TBEPIBIMUA TeJIaMH, KUIKOCTSIMH W Ta3aMH,
aTMoc(epHOe JTaBieHHE, TJIaBaHUe TeJl, MPEeBPAIICHUs MEXaHHUYECKON YHEPrHH) MO OMUCAHUIO0 UX
XapaKTePHBIX CBOKWCTB U HA OCHOBE ONBITOB, JICMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SIBIICHUE;

® pacrio3HaBaTh MPOSBJICHUE U3YUCHHBIX (PU3NICCKUX SIBIICHUH B OKPYXKAIOIIEM MUPE, B TOM
quciie (pU3uIecKue SBJICHHS B MPUPOC: TPUMEPHI IBIKECHUS C PA3IMIHBIMH CKOPOCTSIMU B )KHBOM
Y HEKHUBOW TPUPOJE, NCHCTBHE CUIIBI TPEHHUS B MPUPOJE W TEXHHUKE, BIUSHUE aTMOCHEPHOTO
JIABJICHUS Ha KUBOW OPTraHW3M, IUIABaHWE PbIO, phIYard B TEJIC YEJIOBEKa, IIPH 3TOM IEPEBOJIUTH
MPAKTUYECKYIO 33aJauy B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (NMPHU3HAKK) (PH3UIECKIX
SIBJICHHI,

® ONMCHIBATh M3YYEHHBbIE CBOMICTBA TeN W (PU3MYECKHE SBICHUS, WCIONB3Yys (U3NYECKUE
BEJTMYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHIIA



YOPYTOCTH, CHJIa TSXKECTH, BEC Teja, CHJIa TPeHUus, JaBiieHue (TBEPAOro Tela, >KUIKOCTH, ras3a),
BBITAJIKUBAIOIIAs CHJIA, MEXaHWYecKas pabdoTa, MOIIHOCTh, IUICYO CHUJIBI, MOMEHT CHJIBIL,
KO3 (ULKUEHT MOJIE3HOTO EHCTBUS MEXaHU3MOB, KUHETUYECKasi M MOTEHIMAIbHAs SHEPrus), Mpu
OTMCaHHUHU MPABUIIBHO TPAKTOBATH (DU3MUYECKHI CMBICIT HCIIOB3YyEMbIX BEIHMYUH, UX 0003HAYCHUS U
eAUHULIB (U3NYECKUX BEJIUYUH, HAXOAUTHb (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (U3NYECKYIO
BEIMYMHY C JIPYTMMH BEIMYMHAMHU, CTPOUTH TPaPUKH H3YUYCHHBIX 3aBUCHUMOCTEH (HHU3MYECKHX
BEJIMYUH;

® XapaKTepu30BaTh CBOWMCTBA Tel, (PU3UUECKHE SBICHUS U IPOIECCHI, UCIIONb3Ys IpaBHiia
CloXKeHus cui (BIOJIb OJHOW MpsiMOid), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumena, IpaBUIIO
paBHOBecHs pbiyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHHMYECKOU
SHEPTHUH, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MaTeMaTHUECKOe
BBIPAKECHHUE;

® 00BSCHATH (PM3NYECKHE SIBICHUS, MTPOLECCHI U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH 00BACHEHHE U3 | -2 JTIOTHYECKHX MIaroB ¢ OMOpo Ha 1-2 n3ydeHHBIX CBOWCTBA (PU3HUYECKIX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemiath pacuéTHbIC 3aa4u B 1-2 AeiicTBUS, UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOIINE
¢u3nveckne BEIMYMHBI: HA OCHOBE AaHajKM3a YCIOBHS 3a/laud 3aliChIBATh KPATKOE YCIOBHE,
MOJICTaBIATh (PU3UYECKHE BEIUYHUHBI B (DOPMYJIBI M MPOBOAUTH PacuéThl, HAXOAUTH CIPABOYHbBIE
JaHHBIE, HEOOXOIMMBIE /ISl PEHICHUS 3aa4, OLICHUBATh PEATHCTUIHOCTD MOJTYYCHHOH (pr3mueckon
BEJIMYUHBI;

® pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (U3UYECKUX METOJIOB, B
ONMCAaHUU MCCIEAOBAHUS BBIIEIATH IPOBEPSIEMOE MPEANONOKEHHE (TUIIOTE3Yy), paszaudarbh u
MHTEPIPETUPOBATh MOJTYUYEHHBIH pe3ysbTaT, HAXOAUTh OUIMOKU B XOJI€ OMBITA, JeNIaTh BBIBOJBI 110
€ro pe3yibTaTaM;

© [IPOBOJIUTH ONBITHI IO HAOTIOJCHUIO (PU3NUECKUX SIBICHUN MU (PU3NUECKUX CBOWCTB TEll:
(dbopMyaMpoBaTh MpPOBEpSEMbIE MPEANONOKEHHs, COOMpaTh YCTAHOBKY U3 TPEAJIOKEHHOIO
000py/10BaHus, 3alIUCHIBATH X0/l ONbITa U (HOPMYIHPOBATH BHIBOABL;

® BBLIMIOJIHATH MpPSIMbIE HM3MEPEHHSI PACCTOSIHMS, BPEMEHH, MacChl Teja, 00bEMa, CUIbl U
TeMIepaTypbl ¢ HCHOJIb30BAHUEM AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, 3aUCHIBATh MOKA3aHUS
MPUOOPOB ¢ YUETOM 3aJJaHHOM aOCOTIOTHON MOTPENTHOCTH U3MEPECHHI;

® IPOBOJIUTh HCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIUYHHBI OT JPYrod C
UCMOJIb30BAHUEM MPSIMBIX H3MEPEHHH (3aBUCHMMOCTH IYTH PaBHOMEPHO MIBMIKYIIErocs Tejla OT
BPEMEHM JIBIJKEHHUS Teja, CHUJIbl TPEHUS CKOJIBKEHUS OT Beca Tejla, KauecTBa 0oOpabOTKu
MIOBEPXHOCTEN TEN M HE3aBUCHUMOCTH CUJIbl TPEHHUS OT IUIOIIAAM CONPUKOCHOBEHHUS TEJ, CHIIbI
YOPYTOCTH OT YUIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHON YacTu Tea U
OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBHCUMOCTH OT IJIOTHOCTH TeNa, OT TIyOHHBI, Ha KOTOPYIO
MOTPY>KEHO TeJO, YCIOBHM IJIaBaHUS Tell, YCIOBUM paBHOBECHs pblyara W OJIOKOB, y4acTBOBATh B
IUTAHUPOBAHUM Yy4eOHOro HMCCIel0BaHUs, cOOMpaTh YCTAHOBKY U BBIOJHATH U3MEPEHUs, CIEHys
MIpeIJI0KEHHOMY IUIaHy, GUKCUPOBATh Pe3YJIbTAThI HOTYyYEHHON 3aBUCUMOCTH (PU3MUECKUX BETUYNH
B BUJI€ NIPEUIOKEHHBIX TaOJIHIl U TpaHKOB, A€TIaTh BEIBOBI M0 pe3yJIbTaTaM UCCIEI0BaHMS;

® [IPOBOJINTh KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUUUH (TJIOTHOCTh BEIECTBA KUAKOCTH
U TBEPIOrO TeEja, CHUJAa TPEHUS CKOJIKEHUS, [aBJICHHE BO3JyXa, BBITAJKMUBAIOIIAS CHIIA,
JeUCTBYIONIAs HA MOTPYXKEHHOE B JKUAKOCTH TENO, KOO(PPHUIMEHT MOJE3HOr0 JIEHCTBHUS MPOCTHIX
MEXaHHU3MOB), CJIeysl MPEAJOKEHHON WHCTPYKLMU: TPHU BHIIOJHEHUH HW3MEpEeHUuil coOupaTh
9KCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIISITh 3HAUEHUE UCKOMOI BEJIMYNHBI,

e coOII0/1aTh MTPaBUJIa TEXHUKH 0€30MacHOCTH IpU padoTe ¢ 1a00paTOpPHBIM 000PYIOBaHUEM;

® YKa3bIBaTh IMPUHLUIIBI ACHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONINecs COCylbl, OapoMeTp, pblyar, MOABMKHBIA M HEMOABMKHBIA OJIOK,
HAKJIOHHAS [JIOCKOCTh;



® XapaKTepU30BaTh MPUHLUIIBI JCHCTBUS N3yUYSCHHBIX TPUOOPOB U TEXHHUUECKUX YCTPOMCTB €
OIIOPOM Ha MX OMMCaHMs (B TOM YMCIE: NOALIMITHUKY, YCTPOWCTBO BOJOIIPOBOAA, THAPABINYECKUI
IIpecc, MaHOMETpP, BBICOTOMEP, MOPLIHEBOH HAcOC, apeoMEeTp), UCHOJb3Yysl 3HAHHMS O CBOMCTBax
(bu3NYECKUX SIBICHUH U HEOOXOJUMbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

®IPUBOJUTH MNPHUMEPHl  (HAXOAUTh HWHPOPMALKIO O MpHUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUA (PU3NYECKUX 3HAHUI B MOBCEJHEBHOM KM3HU JUIsl 0OecriedeHus: 6e301acHOCTH IIpU
oOpamieHnu ¢ npudopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHS 3/I0pPOBbSl M COOIIOICHUS
HOPM 3KOJIOTHYECKOI'0 TIOBEACHUS B OKpY KaroIlIel cpeie;

® OCYIIECTBIIATH 0TOOP UCTOYHUKOB HH(pOpManuu B IHTEpHETEe B COOTBETCTBUU C 33 JaHHBIM
MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCSI 3HAHUH U IMTyTEM CpPaBHEHHUS Pa3JIMUHBIX HCTOYHUKOB
BBIJIEJIATh HH(POPMALIUIO, KOTOPAs SIBJIETCS IPOTUBOPEUMBON MIIM MOKET OBITh HEJJOCTOBEPHOM;

® ICIIOJIb30BAaTh IIPU BBINOJIHEHUM Y4YEOHBIX 33/JaHUIl HAy4YHO-IIOMYJISIPHYIO JIUTEparypy
(bU3NIECKOTO COJepKaHus, CIPABOYHBIC MaTepUAIIbI, pecypchl ceTn HTepHeT, BIaAeTh MpuéMaMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MHPOPMALIUK U3 OIHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHbIE KpPaTKHWE MUCbMEHHBIE M YCTHBIE COOOLIEHHS HAa OCHOBe 2-3
MCTOYHHUKOB HMH(pOpMAIMK (PU3NIECKOTO COACPIKAaHUS, B TOM YHCIE IMyOJUYHO AENaTh KPaTKHe
COOOIIEHUsI O pe3ysbTaTax IPOEKTOB WM Y4YeOHBIX MCCIEJOBAHUN, IpPU 3TOM TI'PAMOTHO
WCIOJIBb30BATh W3YYEHHBIH MOHATUHHBINA ammapar Kypca (DU3HKH, CONpPOBOXIATh BBHICTYIIJICHHE
Mpe3eHTalNEH;

®IIpY BBIIOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEJOBAHUN pacHpenensTh OOsI3aHHOCTH B
IpylIe B COOTBETCTBUU C IOCTABICHHBIMU 337jauaMu, CJIEAUTDH 32 BBINOJIHEHUEM IUIaHA JAECUCTBUH,
aJIeKBaTHO  OLIGHUWBaThb COOCTBEHHBIM BKJIAQJA B  JEATENbHOCTb TIPYIIbI, BBICTPAUBATh
KOMMYHUKaTHBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIINX.

8 kiace

K xoHniy oOydyenuss B 8 KJiacce mpeaMeTHBIE pe3ybTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTDH y OOYUAIOIIMXCSl YMEHHUI:

® ICIIOJIb30BaTh TMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB MU
MOJIEKYJI, arperaTHble COCTOSIHUS BELLIECTBA, KPUCTAIIMUYECKHE U aMOp(HbIE Tesa, HACHIILIEHHbIN U
HEHACBIIIEHHBII Tap, BIAXHOCTh BO3/AyXa, TEeMIIepaTypa, BHYTPEHHSS OHHEpPrus, TEIUIOBOH
JBUTATEb, JJEMEHTApPHBIA JIIEKTPUYECKUM 3apsl, JJIEKTPUYECKOe II0JIe, MPOBOJHUKH U
JUAJIEKTPUKH, TOCTOSTHHBIHM IEKTPHUUECKUIl TOK, MarHUTHOE TOJIE;

epa3nuyaTh SBJICHUs (TEIUIOBOE pacIIMpeHHe M CXKaTue, TeIulonepenada, TEeIIoBoe
paBHOBeCHe, CMauMBaHUE, KaNWUIIpHbIE SBJICHUS, WCHApeHHe, KOHACHCAIMs, IJaBJIeHHE,
Kpuctannu3anus (OoTBepAeBaHHUE), KHUIIEHHWE, Terulonepenadya (TerIonpoOBOAHOCTh, KOHBEKLHS,
U3Iy4YEeHHE), SJIEKTpU3alMs TeJl, B3aUMOACWUCTBUE 3apsioB, NIEHCTBHUS SIIEKTPHUUECKOTO TOKa,
KOPOTKOE€ 3aMbIKaHUE, B3aUMOJICHICTBHE MarHUTOB, ACWCTBHE MAarHUTHOTO ITOJI Ha TPOBOJHHK C
TOKOM, 3JIEKTPOMarHuTHas MHYKIIHA) [0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacrio3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MYECKHX SIBICHUI B OKPYKAIOIIEM MHPE, B TOM
yucie (u3NYecKre SBJICHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSDKEHHE M KalWJUIpPHBIC SIBJICHUS B
MpUpOJe, KpUCTAIbl B mpupoje, uznyuyeHue ConHIa, 3amep3aHHe BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHHe POCHI, TYMaHa, UHEs, CHETra, AJIEKTPUYECKHE SIBICHUS B aTMocdepe, dIeKTPUIEeCTBO
KUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJIu, Apei( MOIIOCOB, POJIb MArHUTHOTO MOJIS AJISl AKU3HU
Ha 3emJie, NOJSIPHOE CHSIHUE, TIPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 33aauy B y4eOHYIO, BBIJICIATh
CYILLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUECKUX SBICHUI;

® ONMCHIBATh M3YYEHHbIE CBOMCTBA TeN M (PU3MYECKHE SBICHUS, WCIOJb3Yys (U3NYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEpPrus, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEII0EMKOCTh
BEIIECTBA, YJeJIbHAs TEIJIOTa IUIaBICHUS, yIelbHas TEIUIOTa Mapoo0pa3oBaHus, yaelbHas TeIIoTa
CrOpaHMsl TOIUIMBA, KOI(P(UIMEHT IOJIE3HOTO ACWCTBUS TEIUIOBOW MAIIMHbBI, OTHOCUTEIIbHAs
BIQKHOCTh BO31yXa, OJJEKTPUUYECKMM 3apsa, Cuila ToOKa, JJIEKTPUYECKOE HaIpsKEHHeE,



COIIPOTHBIIEHUE IPOBOAHUKA, YJIEIBHOE CONPOTUBJICHHUE BEIIECTBA, paboTa M MOIIHOCTh
AJIEKTPUUYECKOTO TOKA), TIPU OMHCAHUM MPABUIBHO TPAKTOBATHh (PU3NUYECKUN CMBICT MCIOIb3YEMBIX
BEJIMYMH, 0003HAYEHUS U €IUHMILBI (PU3NYECKUX BEIMYUH, HAXOOUTh (POPMYJIbI, CBSI3bIBAIOILUE
JaHHYI0 (U3NYECKYI0 BEIMYUHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpapuKH H3yYSHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

® XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SBJICHHS U MPOLECCHI, UCIONIb3Yys OCHOBHBIE
MIOJIOKEHHST MOJIEKYJISIPHO-KMHETHUYECKOW TEOpUU CTPOCHMS BEILECTBA, MPUHIMII CYHNEpHO3HLIUU
1oJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsAja, 3akoH OMa I yyacTKa LenH, 3aKOH
Jlxoyns-JIeHua, 3aKOH COXpaHEHUs SHEPTUH, IPH 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA
Y 3aIHCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKCHHE;

® 00BSACHATH (PU3NUECKUE MTPOLECCHI U CBOMCTBA TN, B TOM YHUCIIC U B KOHTEKCTE CUTYaIHi
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BbIABIATh I[PUYUHHO-CICICTBECHHbIE CBSI3U, CTPOUTH
00BbsiIcCHEeHUE U3 1-2 JTOTMYECKUX MIaroB ¢ OMOPOi Ha 1-2 3ydeHHBIX CBOWCTBA (PU3NYECKUX SBJICHUH,
(U3MYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e periaTh pacy€THbIE 3aa4u B 2-3 AeHCTBUS, UCIONb3Ys 3aKOHBI U (POPMYJIBI, CBS3bIBAIOLIIE
¢u3nveckne BENMYMHBI: HA OCHOBE AaHajKM3a YCIIOBHS 3a/laud 3aliChIBAaTh KPATKOE YCIOBHE,
BBISIBJIATh HEJJOCTATOK JAHHBIX JJIsl pEILIeHUs 3a/1au, BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
IS € pelIeHus], MPOBOANUTE PACUYETHI U CPABHUBATH IMOIYYEHHOE 3HAYCHUE (PU3UIECKON BETMUINHBI
C U3BECTHBIMHU JaHHBIMU;

e pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PELIMTh MPHU MOMOLIM (U3UUYECKUX METOJIOB,
UCIIOJIb3Ysl OIKCAHUE HCCIENOBAaHUS, BBIACIATh MPOBEPSIEMOE MPEAINOI0KEHUE, OLIEHUBATh
IIPaBUIBHOCTD MOPsKA IPOBEACHUS UCCIEI0BaHUs, 1€71aTh BIBObI;

® [IPOBOJIUTh ONBITHI IO HAOMIONEHUIO (PU3HMUECKUX SBICHUN MM (PU3MYECKHX CBONCTB Tel
(KanuIIsipHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3/1yXa OT €ro o0béMa, TeMIEepaTypbl, CKOPOCTH
mpoliecca OCThIBAHMS W HAarpeBaHUs MpPHU H3IYyYEHMHM OT LIBeTa M3JIydarollei (Morioaromiei)
MOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJIBI OT TEMIIEPATYPhI )KUKOCTH U TUIOMIAIN €€ TTOBEPXHOCTH,
JIEKTpHU3alMs Tel U B3aUMOJICHCTBHE 3JEKTPUUECKUX 3aps]IOB, B3aUMOIEWCTBUE MOCTOSHHBIX
MarHUTOB, BU3YyaJIM3alllsl MArHUTHBIX MIOJIEH TIOCTOSTHHBIX MATHUTOB, JCHCTBUS MATHUTHOTO TTOJIST HA
MIPOBOJIHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOABUraTeNs MOCTOSIHHOTO TOKA):
(dbopMynupoBaTh IpOBEpPSEMBbIE MPEANONIOKEHHS, COOUpaTh YCTAHOBKY W3 MPEIOKEHHOIO
000pyI0BaHUs, ONMCHIBATh XOJ] ONbITa U (POPMYIHPOBATH BBIBOBI;

® BHITIOJIHATD MPSIMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIbHOMN BIaXKHOCTH BO3/yXa, CHIIBI
TOKa, HAPSDKEHHSI C MCTIOIh30BAHUEM aHAJIOTOBBIX MPUOOPOB U JaTYMKOB (PU3MUYECKUX BEIUYHH,
CpaBHUBATh PE3YyJIbTAThl U3MEPEHUHN C yUETOM 33JaHHOM aOCOJIIOTHON MOTPEIIHOCTH;

® [I[POBOJIUTh MCCIIEJJIOBAHUE 3aBHCUMOCTU OJHOM (pu3nueckol BENIWYMHBI OT JAPYrod C
WCTIOJIh30BaHUEM TIPSIMBIX U3MEPEHUH (3aBHCHMOCTH COTIPOTHBIICHHUS MPOBOJIHUKA OT €r0 JUIWHBI,
TUTOIIAM TIOTIEPEYHOT0 CEUYEHUS U YJIebHOIO CONPOTHUBIICHHS BEIECTBA MPOBOIHHUKA, CHIIBI TOKA,
UYLIETo Yepe3 MPOBOJIHUK, OT HAIPSDKEHUSI Ha MMPOBOJHUKE, UCCIIEJOBAHKE OCIEI0BATEIbHOTO U
napajyieIbHOTO COSIMHEHUH MPOBOJIHUKOB): IJIAHUPOBATH MCCIIE0BaHUE, COOMPATh YCTAaHOBKY U
BBITIOJIHATE M3MEPEHUs, CIeysl NMPEIOKEHHOMY IUIaHy, (PUKCHpOBaTh pe3yNbTaThl MOITYYEHHOU
3aBHCUMOCTH B BH/JIE TaOJIUI] U TpaHKOB, JeNaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEAOBAHMS;

® [IPOBOJIUTh KOCBEHHbIE HU3MEpeHUs (u3nyeckux BeIUYMH (yJeNbHas TEMIOEMKOCTb
BEIIIECTBA, CONPOTHUBIICHHE ITPOBOJIHUKA, PadOTa M MOIIHOCTb 3JEKTPHUECKOT0 TOKA): MIIAHUPOBAThH
U3MEpEeHus, cOOMpPaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys NPENIOXKEHHON WHCTPYKIMHU, U
BBIUUCIISATH 3HAYCHUE BEJTMUNHBL;

® cO0JTI0/1aTh MTPaBUJIa TEXHUKU 0€30IaCHOCTH IIpU padboTe ¢ 1a00paTopHbIM 000pyA0BaHUEM;

® XapaKTepU30BaTh MPUHLMUIIBI JCHCTBUS N3yUYSCHHBIX TPUOOPOB U TEXHHUECKUX YCTPOMCTB €
OIIOPOM Ha MX OMMCaHUsA (B TOM YHUCIIE: CUCTEMA OTOIUIEHUS JOMOB, THTPOMETp, NapoBasi TypOuHa,
aMIepMeTp, BOJBTMETP, CUETUMK SIEKTPUYECKON SHEPruH, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTelbHbIE IEKTPONPHOOPH! (IPUMEPHI), FTEKTPUUECKUE IPEAOXPAHUTENH, IIEKTPOMArHUT,



AJIEKTPOIBUTaTENIb MTOCTOSSHHOTO TOKA), MCIIOJIb3Ysl 3HAHUS O CBOMCTBaX (DM3MYCCKHX SIBJICHHHA U
HeoOxouMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIC TEXHUYECKUE YCTPOMCTBA U U3MEPUTENIBHBIE TPHUOOPEI 110 CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, TBUTATEIH
BHYTPEHHEI'O CrOpaHMs, 3JICKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbI JJICKTPHUYCCKUX IEMeH ¢
MOCIIE0OBATEIHHBIM U MApAJLICTBHBIM COSIMHEHUEM AJIEMEHTOB, Pa3jinyasi yCIOBHBIC 0003HAUCHUS
3JICMEHTOB 3JICKTPUYECKHX IICTICH;

® IPUBOJNTHL NpUMEpPhl  (HAXOIUTh HMH(POPMAIMIO O MpPUMEPax) MPAKTHISCKOTO
WCIOJIb30BaHUsl (PU3NUCCKUX 3HAHUK B MMOBCEIHEBHOMN JKU3HHU JIJIs 0OecreueHnst 6€30MacHOCTH MPU
oOpalleHuu ¢ MpudopaMu ¥ TEXHHUYESCKHUMH YCTPOMCTBAMH, COXPAHECHHS 3J0POBbS M COOJIIOICHHS
HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIEH Cpee;

® OCYIIECTBIISITh MOUCK MHpOpMarmu (HU3nUecKoro coiepxanus B VHTepHETE, HA OCHOBE
UMEIOIINXCS 3HAHUH U TYyTEM CPaBHEHUS JIOTIOJHUTEIIBHBIX HCTOYHHKOB BBIIEIATH WHPOPMAILIHUIO,
KOTOpast SBISETCS MPOTHBOPEUYNBOM HIIM MOKET OBITh HEIOCTOBEPHOM;

® [ICIIOJIB30BATh TP BBITIOJHEHUM YYE€OHBIX 3aJaHW HAYYHO-TIONYJSIPHYIO JIHTEPATypy
(bU3NYECKOTO COJIepKaHuUs, CIIPABOYHBIC MAaTEPUAIIbI, pECYPChl ceTh VHTEpHET, BlIaeTh MpHEMaMu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOH CHCTEMBI B JIPYTYIO;

®Cco3/laBaTh COOCTBEHHBIC IMHCHMEHHBIC M KpPaTKHE YCTHBIC COOOIIeHUs, 0000mas
WHPOPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB (PM3MUYECKOTO COACPIKaHUsS, B TOM 4YHCIEC MyOJIUYHO
MIPEJICTABIIATh PE3yIbTaThl IPOSKTHOW HIT UCCIICOBATEIBCKOM JAATeILHOCTH, TIPU TOM IPAMOTHO
UCIIOJIb30BAaTh W3YYCHHBIH MOHATUHHBIN ammapar Kypca (DU3HKH, COMPOBOXIATh BBICTYILJICHHUE
MpE3EHTALNEN;

eIpPU BHINIOJHEHUHM YYEOHBIX TPOCKTOB M UCCICAOBAHMNA (PU3NYCCKUX IPOIIECCOB
pacnpenensats o0s3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33/1adyaMH, CIEIUThH 3a
BBITIOJTHEHUEM IIIaHa ICHCTBUN M KOPPEKTHPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN
BKJIaJ] B JESTEIbHOCTb TPYIIBI, BHICTpAaUBAaTh KOMMYHHUKATMBHOE B3aMMOJEHCTBHE, MPOSBISSA
TOTOBHOCTB pa3pemaTh KOH(IUKTHI.

9 kiacc

K xoHmy oOyueHus B 9 Kjacce MpeAMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHI:

® IICIIONIb30BATh  MOHATHS: cHcTeMa OTcuyéTa, MaTepuajgbHas TOYKa, TPACKTOpHSs,
OTHOCHUTEIILHOCTh MEXaHMYECKOTO JBIKCHHUS, jaedopmanus (ympyras, IUTacTUYecKas), TPCHHE,
[EHTPOCTPEMHUTENHHOE YCKOPEHHE, HEBECOMOCTh M TEPErpy3KH, IIEHTP TKECTH, aOCOIIOTHO
TBEPAOE TEJO, ICHTP TSHKECTH TBEPJOTO Tella, paBHOBECUE, MEXAaHMUECKHUE KOJICOAHWS W BOJIHEI,
3BYK, HH(PaA3BYK U yIbTPA3BYK, SJEKTPOMArHUTHBIE BOJHBI, IIIKaJla YIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JTATbHO30PKOCTh, CIIEKTPHI UCITYCKAHHUS M TOTJIONICHHS, anb(da-, 6eTa- U raMmma-
W3ITy4eHUsl, U30TOIBI, SiIepHAast YHEPTeTHKA,;

e paznuyaTh SBICHUS (pPAaBHOMEPHOE U HEPaBHOMEPHOE TMPSMOJIMHEHHOE JBHKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOTHOE Ma/IeHUE Tell, pPABHOMEPHOE JIBUKEHHE TIO
OKPYXHOCTH, B3aHUMOJICHCTBHE TeJ, PEAKTHBHOE JIBFDKCHHE, KojeOaTelbHOe JIBIKECHUE
(3aTyxarolie W BBIHYXXJIEHHBIE KOJEOaHUs), PE30HAHC, BOJHOBOE JIBI)KEHUE, OTPAKEHUE 3BYKA,
MPSAMOJIMHEHHOE PACIpOCTpaHCHHWE, OTPaXKCHWE W MPEIOMIICHHE CBETa, ITOJHOE BHYTPECHHEE
OTpaKCHHE CBETa, Pa3jOKEHHE OEeNoro CBeTa B CIEKTP M CJIOXKEHHE CIEKTPATbHBIX IIBETOB,
JUCTIEPCUsl CBETAa, ECTECTBEHHAs pPaJMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOTO CIEKTpa
W3ITyYeHHUs) TI0 OTMHMCAHHUI0 MX XapaKTEPHBIX CBOWCTB W HA OCHOBE OITBITOB, JEMOHCTPHPYIOIIHX
JTaHHOEe (PM3UUYECKOE SIBICHUE;

® pacrio3HaBaTh MPOSIBICHUE N3YYCHHBIX (DH3UUECKHX SBICHUH B OKpPY’KaOIIEM MHUpe (B TOM
grcne (pu3uveckue SBICHHS B TMPUPOJE: NPHIUBBI U OTIWBHI, ABIMKeHUE IaHeT CoyHeYHOH
CHUCTEMBI, PEaKTHBHOC JBHXCHHC JKHBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSCEHUE, CECMUYECKUE BOJHBI, I[yHaMH, 3XO0, I[BETa TeJ, ONTHYECKUE SBICHUS B MPHUPOJIE,



OuoJoru4eckoe JeiCTBHE BUAMMOrO, YIbTPadUOIETOBOTO M PEHTITEHOBCKOIO M3IIy4YECHUH,
€CTEeCTBEHHBII PaJIMOaKTHBHBIN ()OH, KOCMUYECKUE JIy4d, PAAHMOAKTUBHOE H3ITy4YE€HUE MPUPOIHBIX
MUHEPAJIOB, AEMCTBUE PAJUOAKTUBHBIX M3ITyUYEHUN Ha OPTaHU3M YeJIOBEKa), IIPU 3TOM MEePEBOIUTh
MPAKTUYECKYIO 33/7a4y B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (pr3HyUecKux
SIBJICHHI;

® ONMCHIBATh M3YYEHHBIE CBOICTBA TeN W (PU3MYECKHE SBICHUS, WCIONB3Yys (U3NYECKUE
BEJIMYUHBI (CpPEelHsss U MTHOBEHHas CKOpPOCTb Tejla IPU HEPAaBHOMEPHOM JBHXKEHUHU, YCKOPEHHE,
IepeMELIEHHE, Iy Th, YIJIOBasi CKOPOCTh, CUJIa TPEHMSI, CHJIa YIIPYT'OCTH, CHJIA TSHKECTH, YCKOPEHUE
cBOOOIHOrO Ma/IeHus, BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CUIIbI, MEXaHUYECKasi paboTa U MOITHOCTH,
MIOTEHLIMAJIbHAsl SHEPrus Teja, MOAHATOrO HaJl IOBEPXHOCTBIO 3E€MJIM, NOTEHLMAJIbHAs SHEprus
C)KaTOM MpPY)KUHBI, KHHETUYECKas SHEPrus, MOoJHas MEXaHW4YecKas SHEprus, Mepuoja M 4acTtoTa
KojeOaHui, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, I10Ka3aTeib
MIPENIOMIICHUSI CPEJIbl), IPU OMUCAHUH MPABUIBHO TPAKTOBATH (DU3MUECKUN CMBICI UCIOIb3YEMBIX
BEJIMYMH, O0003HAYCHUS W CIUHHIBI (PU3NYECKUX BEIMYMH, HAXOJUTH (POPMYIIBI, CBS3BIBAIOIINE
TaHHY!0 (U3WYECKYI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTh TpaduKu H3yYEHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

® XapaKTepU30BaTh CBOMCTBAa Tell, (PU3MUYECKUE SIBJICHUS U IPOLECCHI, MCHOJIb3ys 3aKOH
COXPAaHEHHUs DHEPrHH, 3aKOH BCEMUPHOTO TSATOTEHUS, MPHUHIMII CYNEPHO3UINH CHII, MPUHIUI
oTHOcUTeNnbHOCTH ["anuest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MIPEIOMIICHUS] CBETA, 3aKOHBI COXPAaHEHUs 3apsI0BOT0 U MAaCCOBOTO YHCET MPHU SIIEPHBIX PEAKIIHIX,
IpU 3TOM JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHa WU 3allUChiBaTh €ro MaTeMaTH4ecKoe
BBIpAKCHHE;

© 00BSICHATH (PM3MUYECKUE MPOIIECCHl U CBOMCTBA TEJl, B TOM YUCJIE U B KOHTEKCTE CUTYyallui
MIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISBISTh HPUUUHHO-CJIEICTBEHHBIE CBSI3H, CTPOMTH
00bsICHEHUE U3 2-3 JTOTMYECKHUX 1IaroB ¢ OMOPOH Ha 2-3 n3y4yeHHbIX CBOMCTBA (PU3NYECKUX SBJICHUH,
(u3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

epemiath pacu€THbIe 3a/ayMl (OMHUpAIOLIMEcss Ha CUCTeMy M3 2-3 ypaBHEHHI), UCHOJIb3Ys
3aKOHBI U (HhOPMYJIbI, CBSI3bIBaIOIIME (PU3NUYECKHE BEJIWYMHBI: HA OCHOBE aHAM3a yCJOBUS 3aJauu
3aMMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOIIUE WIM H30BITOUHBIE J1aHHBIE, BBIOMPATH
3aKOHBl U (OPMyJbI, HEOOXOIMMBIE JJs pELIeHHs, IPOBOAUTh pPACUYEThl M OLEHUBAThH
PEATMCTUYHOCTh MOTYYEHHOT0 3HAYEHUS] PU3NYECKON BETMYHHBI;

® pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIM (PU3NUECKUX METOJIOB,
UCTOJb3ysd OIUCAHHWE HCCIIEAOBAaHUs, BBIICIATh MPOBEPIEMOE TMPEANOJIOKEHUE, OLEHUBATh
MPaBWIbHOCTh TOpsIKa TPOBENEHUS HUCCIENOBaHMs, JelaTh BbIBOJABI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJJCHUN U OTIBITOB;

® [IPOBOJIUTH ONBITHI IO HAOMIONEHUIO (PU3MUECKUX SBICHUN MM (PU3MUYECKHX CBONCTB Tel
(u3yuenue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHMsI SHEPruu, 3aBUCHUMOCTb IEpHoja
KoJIeOaHUH TPY>KUHHOT'O MasiTHUKAa OT MAacchl Ipy3a U XKECTKOCTH MPYXKHUHBI U HE3aBUCUMOCTh OT
aMIUTUTYIBl MaJbIX KOJEOaHWM, MPSIMOIUHEHHOE pPACIPOCTPAHEHHE CBETA, PA3IOKEHHE OeIoro
CBETa B CIEKTpP, U3yUEHHE CBOMCTB M300pa’keHHs B IUIOCKOM 3€pKajie U CBOMCTB M300pa’keHUs
npenMera B coOuparomel JTuH3e, HaOI0IeHNe CIJIOIIHBIX U JIMHEHYaThIX CIIEKTPOB M3ITy4eHUs):
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY M3 HM30BITOUHOTO Habopa 0OOpYAOBaHUS, ONMUCHIBATH XOJ
OTIBITa U €r0 Pe3yJIbTaThl, GOPMYINPOBATH BHIBOJIBI;

® IPOBOJIUTH MPH HEOOXOTUMOCTHU CEPUI0 MPSIMBIX U3MEPEHU, OTIpeieNsis cCpeHee 3HaUeHHe
u3MepsieMoil BenMuuHBl ((POKYCHOE pacCTOsHUE coOMparomiel JHMH3bI), 0OOOCHOBBIBATH BBHIOOP
crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

® IPOBOJIUTH UCCIIEJOBAHHE 3aBUCUMOCTEN (PU3MUECKHUX BETUUYHH C UCIIOJIb30BAHUEM MPSMBIX
U3MEpeHui (3aBUCHUMOCTh IyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JABIKECHHM 0O€3 HadaJbHON
CKOpPOCTH, TIepHuo/a KoseOaHUil MaTeMaTH4eCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH yrIia
OTpaXEHHMsI CBETa OT YIJla MaJeHHs M yIja NPeJOMJICHUS OT yIJla TaJeHHs): IUIaHUPOBATh



UCCIIEJOBaHNE, CAMOCTOSITETIbHO COOHMpaTh YCTAaHOBKY, (DMKCHPOBATh PE3yJbTAaThl IOIYyYCHHOU
3aBUCHMOCTH (DU3NYECKUX BEIMYUH B BUJIC TAOJHIl ¥ rpaUKOB, IeNaTh BHIBOJBI 110 PE3yJIbTaTaM
UCCIIeIOBaHMS,;

® [IPOBOJNTH KOCBEHHbIE N3MEPEHHS (PU3NUECKUX BEIMUMH (CPEAHSAS CKOPOCTh U YCKOPEHHE
TeJla IPU PaBHOYCKOPEHHOM ABHMIKEHUH, YCKOPEHHE CBOOOJHOTO MaJCHHS, KECTKOCTh NMPY>KUHBI,
KOX(QQHUIHUEHT TPEHHS CKOJIbKECHHS, MEeXaHHuYecKas paboTa M MOIIHOCTh, 4YacTOTa WU MEPUOJ
KOJIeOaHMI MaTeMaTH4ecKoro M MPY>KHHHOTO MAasTHUKOB, ONTHYECKAs CHJIa COOMPAIOIICH JTHH3BI,
paaroaKTHBHBIA ()OH): IJIAHUPOBATH M3MEPCHHUS, COOMpPATh SKCHEPUMEHTAJIbHYIO) YCTaHOBKY H
BBITIOJIHATh M3MEPEHUs, CIeNys NPeAIoKeHHONH WHCTPYKIUH, BBIYUCIATH 3HAUYCHHE BEIUYUHBI U
aHAJIM3UPOBATh MIOJYUYCHHBIC PE3YJIbTAThI C YUETOM 33JJaHHOMN TTOTPELUIHOCTH U3MEPEHHIA;

e co0Ir0/1aTh TPaBUJIa TEXHUKH 0€30MacHOCTH U padoTe ¢ 1a00paTOpHBIM 000PYIOBaHUEM;

® pa3MyuaTh OCHOBHBIC NMPH3HAKKA M3YYCHHBIX (U3MUSCKUX MOJICIICH: MaTepuaibHas TOYKa,
a0CONIOTHO TBEPIOE TENO, TOYCYHBIH MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, IUIAHETapHas MOJEIb
aToMa, HyKJIOHHAs! MOJIe]Ib aTOMHOT'O SIJIPa;

® XapaKTepU30BaTh NPUHIIUIIBI ICHCTBUS H3YUYCHHBIX IIPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OIIOPOH Ha UX ONMHUCAHUS (B TOM YHUCIIE: CIHIOMETP, JaTYUKHU ITOJIOKEHHUS, PACCTOSIHUS M yCKOPEHHS,
pakera, 3X0JIOT, OYKH, IEPUCKOII, (hoToAaIapar, ONTUICCKIUE CBETOBO/IbI, CIIEKTPOCKOII, I03UMET,
Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOMCTBaX (HM3MYECKUX SBICHUH M HEOOXOIMMBIC
¢bu3nveckre 3aKOHOMEPHOCTH;

® LICIIOJIb30BATh CXEMbl U CXEMATUYHbIC PUCYHKH HM3YYCHHBIX TEXHHUYECKHX YCTPOWCTB,
U3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTHYECKHX IPOLECCOB MPU PEUICHUH Y4EOHO-TIPaKTHYECKUX
3aj1a4, ONTUYCCKUE CXEMBI JUIS IOCTPOCHUS N300paXKeHHH B IIIOCKOM 3epKajie U COOMPAFOIICH JIMH3E;

®[IPUBOJIUTH HpUMEpbl  (HAXOAWTh HMHGOPMALMIO O MpUMepax) MPAKTUIECKOTO
UCIIOJIb30BaHUS (PM3MUECKUX 3HAHUI B TIOBCETHEBHOM JKU3HM JUIs oOecriedeHusi 0€301MacHOCTH PpU
oOpallleHHu ¢ MpuOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbsl M COOJIIOICHUS
HOPM DKOJIOTHYECKOTO TIOBE/ICHHS B OKPYIKAIOLIEH cpefe;

® OCYNIECTBIIATh TMOMCK WHpOpManuu (U3NUECKOro conepxkanuss B  VHTepHeTe,
CaMOCTOATEIILHO (HOPMYITHPYsI MOUCKOBBIH 3ampoc, HAXOAUTh MYTH OMpPEICICHUs JOCTOBEPHOCTH
MOJTY4YEeHHOH HH(POPMaIMK Ha OCHOBE MMEIOIINXCS 3HAHUH U TOTIOTHUTEIEHBIX UCTOYHHKOB,;

® 1ICTIOJIB30BATh TPH BBITIOJIHEHWN YYEOHBIX 3aJaHUil HAayYHO-TIONMYJISIPHYIO JHTEpaTypy
(U3MUECKOTO CO/IepIKaHMUs, CIIPABOYHBIE MaTepUaIIbl, pecypchl ceTd MHTepHeT, BiIageTh npuéMaMu
KOHCIIEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHusi WHPOPMAIIMU M3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® cO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC M YCTHBIE COOOICHHSI HA OCHOBE MH(OPMAIIUH W3
HECKOJIBKHX HMCTOYHUKOB (PU3MYECKOTO CONEepKaHUs, IMyOINYHO TPEJCTaBIATh pPE3yJIbTaThl
MPOEKTHOW WITH MCCIIEA0BATEIbCKOM NESITEbHOCTH, IPU 3TOM IPAMOTHO HMCIIOJIb30BaTh N3yUeHHBIN
MOHSATHHHBIN amlapar u3y4yaeMoro paszeia GU3UKH U COPOBOXKIATH BHICTYIJICHUE IPE3eHTaIHeH ¢
yu€TOM 0COOCHHOCTEH ayTUTOPUH CBEPCTHUKOB.

TemaTuyeckoe NIaHMPOBaHUE

7 kanace
Ne HaumeHoBaHue pa3ieioB M TeM KoanuectBo | JiexkTpoHHbIe (HM(ppPOBHIE)
n/n MPOrpaMMbl 4acoB o0pa3oBaTe/ibHbIE PeCypchl
Pasnea 1. ®usuka u e€ poanb B
NMO3HAHUHU OKPYKAI0LEero MUpa
11 ®dusuka - Hayka o IpUpoAe 2 bubmuotexa [IOK
https://m.edso0.ru/7f416194
1.2 dOu3nUeCcKue BEITUYNHBI 2 bubnunorexa LIOK
https://m.edso0.ru/7f416194
13 EcTtecTBeHHOHAYUYHBI METO/1 TO3HAHUS 2 bubmuotexa [JOK
https://m.edso0.ru/7f416194
Hroro no pazaeny 6



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pa3pnen 2. [lepBoHayanbHbIe CBeACHUS

0 CTPOCHHMH BeHIeCTBA

2.1 Crpoenue BemiecTBa 1 Bu6muotexa [JOK
https://m.edso0.ru/7f416194
2.2 JIBr>KeHue U B3aUMOJICUCTBUE YaCTHUII 5 bubnmoreka [JOK
BCIIIECCTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 bubmorexa [IOK
https://m.edso0.ru/7f416194
Hroro no pazueny &)
Paznen 3. /IBu:keHue u
B3aUMO/IEHCTBHE TeJ
3.1 MexaHu4ecKoe IBHKCHHUE 3 bubsmorexa [IOK
https://m.edso0.ru/7f416194
3.2 WHueprus, Macca, TUIOTHOCTh 4 bubmorexa LIOK
’ ’ https://m.edso0.ru/7f416194
3.3 bubnnorexa [JOK
Cuna. Bupp e 14 https://m.edso0.ru/7f416194
Htoro no pazneny 21
Paznen 4. laBienne TBEPABIX Tel,
SKUJIKOCTEN M ra3oB
4.1 Hasnenue. [lepenava naBiaeHust bu6nmoreka [IOK
TBEPABIMH TEJIAMH, KHJIKOCTIMH U 3 https://m.edso0.ru/7f416194
ra3aMu
4.2 JlaBrieHHE )KUIKOCTH 5 bubmmorexa TOK
https://m.edso0.ru/7f416194
4.3 ATMOC]epHOE TaBICHHE 6 bubmaorexa LIOK
https://m.edso00.ru/7f416194
4.4 JlelicTBUE KUIKOCTH U Ta3a Ha 7 bu6nuoreka [IOK
OrpYKEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaboTa 1 MOITHOCTD.
JHeprust
51 PaboTa 1 MOIIHOCTH 3 bubmmorexa TOK
https://m.edso0.ru/7f416194
5.2 [IpocThie MeXaHU3MBI 5 bubmorexa I[IOK
https://m.edso0.ru/7f416194
53 MexaHu4deckasi SHEPTUst 4 bubmmorexa HOK
https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
O011ee KOIMYECTBO YaCOB IO MPOTrpaMMe 68
8 kiace
Ne HaumeHoBaHue pa3ieioB M TeM KoanuectBo | JiaexkTpoHHble (LMppoBHIE)
n/n MPOrpaMMbl 4acoB o0pa3oBaTejibHbIE PeCypchl
Paznen 1. TensioBble siBJIeHUst
11 CrpoeHue u CBOWCTBa BEIIECTBA 10 bubmuotexa [JOK
https://m.edsoo.ru/7f4181ce
1.2 TenoBsle mpolLECCH 32 bubmuotexa [JOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 42
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Pasnea 2. DuexkTpuyeckue u
MATrHUTHbBIE SIBJICHUS

2.1 DneKTpuUecKue 3apsaabl. 3apsKEHHbIE 10 Bu6muotexa [JOK
Tesna U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSTHHBIN 3JIEKTPUUECKUIA TOK 30 bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBbIC SIBJICHUS 9 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHasE HWHAYKIUS 6 bubsmorexa [IOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 55
PesepBHOE Bpemsi 6
OO111ee KOJIMYECTBO YacOB IO MPOTPaMMe 102
9 kJaacc
Ne HaumenoBaHue pa3iesioB U TeM KosmnuectBo | JiexkTpoHHbIE (HM(ppPOBHIE)
n/n NMPOrpamMMbl 4acoB o0pa3oBaTe/ibHbIE PeCYPChI
Pa3zgen 1. Mexannueckue siBJICHUS
1.1 MexaHH4eCcKOe NBYKEHUE U CITOCOOBI €ro 7 bubmnoreka IIOK
OITUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BzamMmoneiicTBue Ten 14 bubmnoreka IIOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAaHEHUS 7 bubnmnoreka [HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 28
Paznen 2. Mexannyeckue KojedaHusi U
BOJIHBI
2.1 MexaHnnueckue KojeOaHus 5 bu6anoreka LIOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHudeckre BOJIHBL. 3BYK 6 bubmmorexa TOK
' https://m.edsoo.ru/7f41a4a6
Hroro no pazpeny 11
Pa3nen 3. DiieKTpoMarHuTHoe 1noJie u
3J1EKTPOMATHUTHBIE BOJIHBI
3.1 DNeKTPOMarHuTHOE TOJIe U 4 bubnuotexa [JOK
3JIEKTPOMArHUTHbIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazageny 4
Paznen 4. CBeToBbIe sIBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 4 bubmorexa I[IOK
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI U onTHYECKUE TPUOOPHI 4 bubmorexa I[IOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenune 6emoro cBera B CIIEKTP 2 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 10
Pa3znen 5. KBaHTOBBIE SIBJIEHUSA
5.1 Hcnyckanue u norjioneHue cBeTa 3 bubnmoreka [JOK
aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 bubmuorexa [{OK
CrpoeHue aTOMHOTO sijipa 4

https://m.edsoo.ru/7f41a4ab



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

5.3 P S — 5 bubmuorexa [{OK
ep peakit https://m.edsoo.ru/7f41a4ab

Hroro no pazueny 12

Pa3znea 6. [loBTOpuUTEIbHO-
0000 AU MOIYJIb

6.1 [ToBTOpEeHME M 000OIIIEHNE COMEPIKAHUS 3
Kypca ¢u3uku 3a 7-9 xknacc

HWroro no pazueny 3

OO111ee KOJIMYECTBO YacOB IO MPOTPAMME 68

YueOHO-MeTOANYeCKOe o0ecnieueHne 00pa30BaTeIbLHOIO NMpolecca
Oobs13aTesibHbIE YUeOHbIe MATEPUAJIBI LISl YYEHUKA

o Ousuka: 7-i kiacc: 6a30BbIid ypoBeHb: yueOHuk, 7 kiacc/ [lepsimkun .M., Banos A. 1.,
AxunonepHoe obmectBo «M3narensctBo «IIpocsemienue

e Omsuka, 8 kmacc/ Ileppimkua A.B., OOmecTBo ¢ OrpaHHMYEHHOW OTBETCTBEHHOCTHIO
«JIPODAy; AxunonepHoe oomectBo «M3narensctBo «lIpocBemenner

e ODusuka, 9 xmacc/ Ileppimkun A.B., I'yrhuk E.M., OG6mecTtBo ¢ orpaHuyeHHON
0TBETCTBEHHOCTHIO «/IPODA»; Akuronepnoe obmectBo «M3narenbctBo «lIpocsemienne

MeTtoauyeckue MaTepuasbl /sl yIUTeIs

e PaGoune nporpammel. @usuka. 7-9 kimaccel: Y4yeOHO-MeToandeckoe mocodue/ coct. E. H.
TuxonoBa. — M.: [Ipoda, 2015

o dusuka. 7 k1. Metonunueckoe nocodbue / H.B. ®unonosuu. — M.: [Ipoda, 2015

e Du3nka. 7 KJIAacC: TEXHOJOTWYECKUE KapThl ypokoB mo yueOHuky A.B. Ilepwimkuna /
cocraButenb H.JI. [lenareituenxo. — Bonrorpan: Yuurens, 2019

o dusuka. 8 k1. Metoauyeckoe nocobue / H.B. ®unonosuu. — M.: [Ipoda, 2015

e ®u3nka. § Kiacc: TEXHOJIOTWYECKHE KapThl ypokoB 1o yueOHuky A.B. Ilepwimikuna /
cocrasutens H.JI. [lenareituenko. — Bonrorpan: Yunrens, 2019

e ®usuka. 9 k1. Meroauueckoe nocodue / E.M. I'ytauk, O.A. Yepnukosa. — M.: Ipoda, 2016

e ®u3nka. 9 Kiacc: TEXHOJIOTHYECKHE KapThl ypokoB 1o yueOHuky A.B. Ilepwimkuna /
cocrasutens H.JI. [lenareituenko. — Bonrorpan: Yunrens, 2019

Lundpossie o0pazoBaTenbHbIe pecypchl U pecypcbl ceTu UHTEpHeT

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

Cepsep kadeaps! obment pusuku puzdpaxka MI'Y: dusndeckuii MpakTUKYM U I€MOHCTpAIUU
— http://genphys.phys.msu.ru

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

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

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

KBaHT: Hay4YHO-IOMYJISIPHBIH (PU3UKO-MaTeMaTHUeCKHid )KypHan — http://kvant.mccme.ru

Knaccuas ¢usuka: caiit yunrens pusuku E. A. banaunoit — http://class-fizika.narod.ru

OmnuaiiH-nipeoOpa3oBartenb eauHUI u3MepeHust — http://www.decoder.ru

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

®dusuka.py: caiT sl yyanmxcs u npernojaasareneil pusuku — http://www.fizika.ru

OU3UKOMIT: B TIOMOIIL HaYMHaOIeMy (Gu3uky — http://physicomp.lipetsk.ru

DJeMeHTBI: OMYJISIPHBIA CalT O pyHJAaMeHTalIbHOM Hayke — http://www.elementy.ru
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