MYHMLWTATTEHOE
ASTOHOMHOE y, R

BATE R DR T
CQUE?(’P"E’"""Y“IHO MBASIOWESE ADDTHIINCK
E YSPESIEME NOPOOA  DuspceiosATImMc
HAMAHA “"CPEAHRS YOCUIAE T DNOOA RTNN

ADATE AR

OBILE OSPA?_"M1:‘-‘:HA I’Jx‘l CRIICHATING AR LINOMA
REKOMNA NE" MVEHM o vt ASOCTH VLA
ASFYCTHMBAHOBHE  TOMBARNCIGTION
TOPRMEHKO,NOMETHOTD [t sea o
TPANZIAHWHA TOPCHIA
HATAHA

MUHUCTEPCTBO ITPOCBEILIEHUSA POCCHUUCKON OEJAEPAIIIA
JenmaprameHT 00pa30BaHusl U HAYKH
XaHTbI-MaHCHIICKOr0 aBTOHOMHOI0 OKpyra - FOrpsoi
AnMuHuctpanus ropoaa Haranum
MAOY r. Haranp «COL Ne 6» um. A. U. IN'opauenko,
MOY€THOrO rpaxkaanuna r. Haranu

npuiioxxenue 1
K OCHOBHOM 00pa30BaTeIbHON ITporpaMme

OCHOBHOT0 00111eT0 00pa30BaHMs
npuka3 Ne700 ot 31.08.2023

PABOYAS ITPOT'PAMMA
(ID 1348316)

yueOHOro npeamera «@u3znka»
JUTst o0ydarommxcst 7-9 kiaccoB

ropoa Hsaraus, 2023 roa



IHHOACHUTEJBHAA 3AIINCKA

[IporpamMma no ¢u3nke Ha ypOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHMs COCTABIEHA HA OCHOBE
MOJIOKEHUH ¥ TpeOOBaHWI K pe3ylbraTaM OCBOSHHS Ha 0a30BOM YypOBHE OCHOBHOM
oOpasoBarelnbHON TporpaMmbl st oOydarommxes 7-9-x kimaccoB MAOY r. Hsaranu «COII
Ne6» um. A. U. IN'opauenko pa3paboTaHa Ha OCHOBE HOJOXKEHUN M TpeOOBAHUH K pe3ysibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM MporpaMmbl, mpencraBieHHbXx B PI'OC 00O, a Takxke ¢
yuéToM (enepanbHOii pabodeil mporpaMMbl BOCIIUTAHUS U KOHIICTIIMU NIPENOJaBaHus Y4eOHOTro
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  oOpraHm3anusx Poccuiickoii  ®Denepanmu,
peaNM3yIoIIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpPaMMbl B COOTBETCTBHUU C TPEOOBAHUSIMU:
®depnepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 ob6pa3zoBanuu B Poccuiickoit denepanuny;
(1 mpukaza Munmnpocsemenuss or 31.05.2021 Ne 287 «O0 yrtBepknaeHun ¢enepaabHOro
roCyIapCTBEHHOTO 00pa30BaTEIBHOIO CTAHAAPTa OCHOBHOTO 00IIero oopasoanus», [ mpukasa
Munnpocsemieanst ot 18.05.2023 Ne 370 «O06 yrBepxkaeHuN QenepabHON 00pa3oBaTeIbHON
MporpamMMbl OCHOBHOI'O 00111ero odpasoBaHusy; [ mpukaza Munmnpocseinerus ot 22.03.2021 Ne
115 «O6 yrBepxnenun Ilopsinika opraHuzalud W OCYIIECTBJIEHUSI 00pa30BaTEIbHOMN
NESTENIbBHOCTH 10 OCHOBHBIM 0011e00pa3oBaTeNbHbIM IpOrpaMMaM — 00pa30BaTeIbHBIM
mporpaMmaM HadaJIbHOro O0Iero, OCHOBHOTO OOIIEro u cpeaHero odmero odpasoBaHusy, [
CII 2.4.3648-20 «CaHuTapHO-3IUIEMUOJIOTHUECKUE TPEOOBAHMS K OPraHU3AIMsAM BOCITUTAHUS
U 00y4eHHMsI, OTIbIXa U O3JI0POBJICHHS JETeH U MOJIOACKU», YTBEPHKIECHHBIX MOCTAHOBICHUEM
IJIaBHOTO caHuTapHOro Bpada ot 28.09.2020 Ne 28; [ CanlluH 1.2.3685-21 «['urnenudeckue
HOPMAaTHUBBI U TpeOoBaHUS K oOecredeHno 0e30macHOCTH U (Win) 6e3BpPeTHOCTH AJIs YeTOBeKa
(bakTOpOB Cpebl OOUTAHUS», YTBEPKACHHBIX TOCTAHOBJICHUEM TJIABHOTO CAHUTAPHOT'O Bpayda OT
28.01.2021 Ne 2; [1 y4eOHOro IUIaHa OCHOBHOTO OOIEro oOpa3oBaHMs], YTBEPKIEHHOIO
npukazoMm MAOYVY r.Hsranu «COLINe 6 um. A.W.T'opamenko ot 31.08.2023 Ne 700 «OG6
yTBEP KIAEHUHU OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOIO 00Iero oopa3oBaHus», [
benepanbHON paboueit mporpaMmbl 1o yueOHOMY MpeaMeTy «Du3nKay.

Copnepxanue NporpaMMbl MO (pU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAYYHOH T'paMOTHOCTH OOYYaIONIMXCS W OPTraHW3alHI0 M3ydeHHs (U3UKU Ha JIESTEITbHOCTHON
ocHOBe. B mporpamme mo ¢u3HKe YYUTHIBAIOTCS BO3MOXXHOCTH YYEOHOTO TIpenMeTa B
peamuzanuu TpeboBanuiit I'OC OOO Kk MIaHUPYEMBIM JIMYHOCTHBIM U MeETanpeAMETHBIM
pesyibTataM OOydeHHs, a TakKe MEXKIPEJIMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX Y4EOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMUs.

[Iporpamma 10 ¢u3MKe YCTaHABIMBAET paclpeiciieHne y4eOHOro MaTepuala 1o rojam
o0ydeHust (1Mo Kiaccam), TpenjgaraeT TPUMEPHYIO IMOCIEI0BATEIbHOCTh W3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUA NPEIMETHOTO COJAEpX aHHUA U Y4€Te BO3PACTHBIX
0cobeHHOCTeH 00yyJaronIXCs.

OwusmKa SIBISETCS CHCTEMOOOPa3yIONIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MIOCKOJIBKY (pH3MUecKue 3aKOHBI JISKAT B OCHOBE INPOIIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actTpoHoMHel U (hu3nYecKoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPEAOCTABISET Hambosee sICHble 00pa3lbl NPUMEHEHHS HAyYHOTO METOoJa
MIO3HAHUS, TO €CTh CII0CO0A NOTYYEHNUs JOCTOBEPHBIX 3HAHUH O MUDE.

Opmna u3 TIaBHBIX 3a7a4 (U3UYECKOTO O0Opa3oBaHMs B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM E€CTECTBEHHOHAYYHOH TIpPaMOTHOCTH M HWHTepeca K Hayke Yy
o0yJaromuxcs.

N3yuenne ¢u3nku Ha 0a30BOM YpOBHE IMPEIIOIaracT OBJAJACHUE CIEIYIOIUMHI
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:



® HAy4YHO OOBACHSATH SIBIICHUS,

® OIICHWBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEOBAHMS;

® HHTEPHPETUPOBATh JAHHBIE U MCIOJNb30BaThb HAy4YHBIE JOKAa3aTeJIbCTBA MJIs
MOJTyYEHUS BBIBOJIOB.

[lenu u3yuyeHus (U3NKUM HA ypOBHE OCHOBHOI'O OOIIETr0 OOpa30BaHUS ONpPENEICHHI B
Konnennuu npenoaaBanust yueOnoro npenmera «®dusmnka» B 00pa3oBaTeIbHBIX OPTaHU3ALUAX
Poccuiickoit ®enepannu, peaqu3ylOIUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTPAMMBL,
yrBepka€HHON pemenneM Kosuiermn MunncreperBa npocsemenus Poccuiickonn ®enepanuun
(mpotoxou ot 3 nexadpst 2019 r. Ne [TK48H).

Hean uzyyennsi Gu3NKu:

e npuoOpeTeHHe HHTEepeca M CTPEeMJICHHs OOydaloluXcs K HaydHOMY H3y4EHUIO

IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHbIX U TBOPUECKUX CIIOCOOHOCTEN;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM METOJ€ TMO3HaHUA U (HopMHUpOBaHHE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBJICHUSIM;

e (QopmupoBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHAaAMEHTAIBHBIX 3aKOHOB (PH3HKH;

e (opmupoBaHuE NPEACTABICHUN O poiu (PU3MKHU AJI Pa3BUTHUSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUl;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymieir mnpodeccHoHaTbHON
NeSITeTIbHOCTH, CBSI3aHHOM C (DM3MKOH, MOATOTOBKA K JalbHEHIIEMY O0YyYSHHIO B TOM
HallpaBJICHUHU.

JlocTikenne STUX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOIO OOILEro

00pa3zoBaHust 00€CIIEUYNBACTCS PEIICHUEM CIISAYIOINX 3a1aY:

e [puoOpeTeHHe 3HAHUH O JAUCKPETHOM CTPOEHUHM BEIECTBa, O MEXAaHHUYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [puoOpeTeHHe YyMEHUH ONuChIBaTh U  OOBACHATH (PU3MUECKUE SBIECHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHME METOJOB PEIICHUS NPOCTEMIINX PACYETHBIX 3aJad C HCIIOJIb30BAaHUEM
buznyecKkux Moenei, TBOPUECKUX U MPAaKTUKOOPUEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YyMEHUN HaOIIOAaThb MPHUPOAHBIE SBJIEHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl M SKCIEPUMEHTAJbHBIE HCCIEIOBAaHUS C HCIOJIb30BAaHUEM
U3MEPUTENBHBIX PUOOPOB;

® OCBOCHHE TPHUEMOB padboOTHl ¢ WHpoOpMarueln (PU3NIEeCKOro conepKaHusl, BKIIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHaIM3 U KPUTUYECKOE
OllIeHUBaHHE UHPOPMALINY;

® 3HAaKOMCTBO cO c(epaMu NpodhecCHOHAIBHON AEATENIbHOCTH, CBA3aHHBIMU C (DH3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHUSIX (PU3HUECKON HAYKH.

Ha uzyuenue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs
otBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heeni0), B 8 kiacce — 68 yacos (2 yaca B
Henento), B 9 kinacce — 102 gaca (3 yaca B HeenI0).

[Ipennaraemslii B mporpamme mo (Gpu3uke nepedeHb 1abopaTOpHbIX padOT U OTIBITOB HOCUT
PEKOMEH/IaTEeNIbHBIN XapaKkTep, YUUTelb JAejaeT BRIOOp MPOBEACHHS J1a00paTOPHBIX paboT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YyJalomuXcsl, CIIUCKA IKCIIEPUMEHTAIBHBIX
3aIaHUMH, IpeUIaraeMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOTO YK3aMeHa 10 (H3HKe.



®opmbl yuéTa padoyeil NporpaMMbl BOCIMTAHUA B padoyeil mporpamme no gusuke

Vuebubiii npeamer «®Puszuka» — CHUCTEMOOOpa3ylOIMi A €CTeCTBEHHO-Hay4HBIX
y4eOHBIX MPEIMETOB, MOCKOJIBKY (PU3NUECKUE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB M SIBICHUH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHUEH U (pr3ndecKoi reorpaduei.

@dusMka - 3T0 NpeaMeT, KOTOPbIM HE TOJIBKO BHOCUT OCHOBHOHM BKJIAJ B €CTECTBEHHO-
HaY4YHYIO KapTUHY MUPA, HO U MPEJI0CTaBIsAET Hauboiee sicHble 00pa3libl IPUMEHEHHS HayYHOI'O
METO/a MO3HAHUsA, T € Ccroco0a MOIy4eHHUs TOCTOBEpHBIX 3HaHMK 0 Mupe. Hakoner, ¢pusuka —
9TO IpPEIMET, KOTOPbIM Hapsly ¢ JPYTMMH €CTECTBEHHO-HAyUYHBIMHU IPEIMETaMH JI0JKEH JaTh
oOyyaromuMcsl IpeacTaBlIeHHEe 00 YBIIEKATEIbHOCTH HAyYHOI'O WCCIENOBAaHUA W PagoCTU
CaMOCTOSITENIbHOI'O OTKPBITUSI HOBOT'O 3HAHUS.

OpnHa U3 TIaBHBIX 3a71a4 (U3MYECKOro o0pa3oBaHUs B CTPYKType OO0IIero o0pa3oBaHMUs
COCTOUT B BBIBJICHMM M TOATOTOBKE TAJAHTJIMBBIX MOJIOABIX JIOAEH JUIsl HPOMOJIKEHUS
oOpazoBaHusi W JajbHEHIIEeH MNpodecCHOHANBHOM NEATEIbHOCTH B 00JIACTU €CTECTBEHHO-
HAY4HbIX MCCJIEIOBAaHUH M CO3JlaHMM HOBBIX TexHoioruid. Ho He MeHee BakHOHl 3amaueit
ABIIseTCs (POPMHUPOBAHUE ECTECTBEHHO- HAYYHOW TPaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM
Macchl 00y4aroIuXxcsl, KOTOpbIe B JajibHEHIeM OyAyT 3aHATHI B CaMbIX pa3HO0Opa3HbIX cdepax
nestenibHOCTH.  CorjacHO MPUHATOMY B MEKIYHAapOJHOM  COOOIIECTBE  ONPEIEIICHUIO,
«EcTecTBeHHO-Hay4YHass I'pPaMOTHOCTh — 3TO CIHOCOOHOCTh 4YeEJOBEKA 3aHUMAaTh AaKTHBHYIO
IPaXKAAHCKYIO MO3ULIKIO M0 O0IECTBEHHO 3HAUYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU
HayKaMH, U €ro FTOTOBHOCTb HHTEPECOBAThCS €CTECTBEHHO-HAYYHBIMU UESIMH.

BocnurarenpHblii noreHuuan ydyebHoro npeamera «®PusMka» Ha ypOBHE OCHOBHOI'O
o01iero o0pa3oBaHus peau3yeTcs Ha AeATeIbHOCTHON OCHOBE uepes:

MpUBJICUEHNE BHUMAHHUS O0yJarOIUXCs K IIEHHOCTHOMY acIeKTy M3ydaeMbIX Ha ypOoKax
SBJICHUH, OpraHu3anuio padoThl ¢ TMOody4aeMol Ha ypoke HHpopmarmeil ¢duznyeckoro
CONepKaHus, BKJIIOYas WH(GOPMAIMIO O COBPEMEHHBIX JOCTIKCHHMAX (QHU3UKH; aHATU3 |
KPUTHYECKOE OLICHMBaHUE UH(OopMaIuy;

MPUMEHEHHE Ha YpPOKE MHTEPaKTUBHBIX (opM paboTbl ¢  00y4aroIIMMHUCA:
UHTEJUIEKTYaJbHBIX WIP, CTUMYJIMPYIOLUIMX I103HABaTEIbHY0 MOTHBALMIO OOYYaIOLIMXCSH;
JUAAKTHYECKOr0 TeaTpa, IJe IMOJIyueHHblE Ha YpOKE 3HaHHUS OOBITPBHIBAIOTCS B TeaTpalibHbBIX
[IOCTAaHOBKAX; TPYNIOBOM paboThl HMAM pPabOTBl B Mapax, KOTOpbIE ydaT OOydarouIuxcs
KOMaHJHON paboTe U B3aUMOAECUCTBUIO C IPYTUMHU 00Y4arOIUMUCS;

MHUIMAPOBAHUE M TOJJIEPKKY HCCIEN0BATEIbCKONW JEATEIbHOCTH OOYJalomuxcs B
paMKax peaNu3alyuyd UMW HHIUBUIYAJIbHBIX W TPYIIIOBBIX HCCIEIOBATEIBCKUX MPOEKTOB, YTO
JaeT 00yJaroMMcs BO3MOXKHOCTb IPUOOPECTH HABBIK CAaMOCTOSITEIBHOIO peIeHHs PoOIeMbl,
pa3BUBACT YMEHHs HAOIIOIaTh IPUPOIHEIC SIBICHUS, BBITOIHATH OIBITHI M YKCIIEPUMEHTAIILHBIC
UCCIICIOBAaHUSL C  HCIOJIb30BAHUEM  H3MEPHUTENbHBIX HPUOOPOB, (GOPMHPYET  HAaBBIK
TeHEePUPOBaHUs U O(OPMIICHUSI COOCTBEHHBIX HICH, HABBIK MyOJMYHOTO BBICTYIUICHUS TIEpeN
ayJIUTOpUeH, apryMEHTUPOBAHUS U OTCTaWBaHUS CBOCH TOUKU 3PEHHUS;

3HAKOMCTBO cO chepaMu poPecCHOHATTEHON ACSITEIHPHOCTH, CBI3aHHBIMU C (DU3UKOU, 1
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTIDKEHHSIX (QHU3MUECKOW HayKu, 4YTO
CIOCOOCTBYET Pa3BUTHIO MPEJCTABICHUN O BO3MOXHBIX chepax Oynyuieil npodeccuoHaabHON
NeSITeIbHOCTH, CBA3aHHOW ¢ (DM3MKOHM, IMOATOTOBKA K JajbHEWIIEMy OOYYEHHIO B 3TOM
HaIPaBJIEHUU 1 OCO3HAHHOMY BBIOOPY OOydaromumMucs 0yayiieit npogeccui;

YCTAQHOBJICHHE JIOBEPUTENBHBIX OTHOIIEHHS MEXIYy YUHUTelIeM M  y4YeHHUKaMH,
CHOCOOCTBYIOIMX IO3UTHUBHOMY BOCHPUATHIO y4YaIlUMHUCS TpeOOBaHUI M HpOCchO yduTess,
AKTUBU3AIMH UX MTO3HABATEIBHOM NESTEILHOCTH U AKTUBHOCTH;

MOOYXKIeHNE 00YJaIOIIUXCsl K COOJIIOICHUIO Ha YPOKE OOIICTPUHSITHIX HOPM TTOBEICHMS,
IpaBUJI OOLICHUS CO CTAPIIUMU (YUUTEISIMH) U CBEPCTHUKAMU (ILIKOJIbHUKAMH);

HCIOJIb30BAHNE BOCIUTATENIBHBIX BO3MOXKHOCTEN COAep KaHUsl y4eOHOr0 IpeaMeTa yepes
JIEMOHCTpAalMI0  OOYyYaloIUMCSI TPUMEPOB OTBETCTBEHHOTO, TPaKIAHCKOTO MOBEICHHMS,
MIPOSIBJIICHUS YEIIOBEKOJIIOOUS M TOOPOCEPICUHOCTH;



opraHm3anuio IedcrBa MOTUBUPOBAHHBIX M OPYIAUPOBAHHBIX YydYalIUXCS HaJ UX
HEYCIIEBAIOIIUMU OJTHOKIACCHUKAMU;

3ajaud 3CTETUYECKOTO BOCIHMTAHUS MOKHO YCJIOBHO pa3/IeUTh Ha JBE TPYIIbl —
NpUOOpETEeHUE TEOPEeTUUYECKUX 3HaHUN u (opMUpOBaHME NpakTHUecKux ymeHuil. Ilepsas
rpynmna 3ajad pemraeT BOMPOCHI MPHOOMICHHS K SCTETHYECKUM IIEHHOCTSIM, a BTOpas —
AKTUBHOT'O BKITFOUEHHS B 3CTETHYECKYIO JESITEIbHOCTD.

C yuerom paboueit nmporpammbl BociuTanust MAOY MO 1. Haraas «COI Ne6» um. A.

U. T'opauenko (Moaynpb «lIIkonbHBIA ypoK») BOCHMTATEIbHBIM NOTEHLHUAN YPOK PEalU3yeTCs

qepes:

IleseBble NPHOPHUTETDI

MeToabl 1 NMpUEMbI

VYcraHOBIEHUE JTOBEPUTENBHBIX
OTHOILLIEHUH MEXIY YUYHUTEIEM U
€ro yueHuKaMu

[Toompenue, mnopaepxkKa,

[IpuBneuenne BHUMaHUs 00y4JarOIUXCsl K 00Cyk/1aeMoil Ha

[OoXBajia, Npochda y4UTEI.
ypoke HWH(POpPMAaIMH, aKTHBH3ALHUI0 HUX I03HABATEIbHOM

ACATCIIBHOCTH qepes3 HCIIOJIB30BaHHUC 3aHUMATCIIbHBIX

3JICMCHTOB, I/ICTOpI/Iﬁ U3 )KU3HU COBPCMCHHHKOB.

[ToOyxnenue mkonbHUKOB | [ToOyxknenue oOywaromuxcs  coOnrogaTh Ha  YpOKe

co0II01aTh Ha YpOKe | OOLIENPUHATHIE HOPMBI TOBEACHUS, MpaBHUia OOIICHUS CO

OOIICTIPUHSATHIC HOPMBI | BCEMH  y4YaCTHHKaMH  00pa3oBaTelIbHOTO  Ipolecca,

[TOBEICHUS NPHUHIUIBl  y4eOHOW JUCIMIUIMHBI M CaMOOPTaHU3aIHU
gepes 3HAKOMCTBO U B TocienyromnieM coommoaenune «IIpapwr
BHYTPEHHETO Pacropsiika 00yJaronuxcs», B3aHMOKOHTPOJTb
U CAMOKOHTPOJIb 00yYarOIINXCS.

[TpuBiieucHme BHUMaHus | Co3maHue  CHeNUAIBHBIX ~ TEMaTHYECKHMX  MPOEKTOB,

IIKOJbHUKOB K I[IEHHOCTHOMY
aCIleKTy HM3Yy4aeMbIX Ha YpOKax
SIBJICHUU

pacCUUTAHHBIX HAa COTPYAHUYECTBO MY3EHHOrO MEAarora,

nejarora-icuxoyiora ¢ Y4uTeIsIMH  NPEAMETHUKaMH,
opraHuzaiys paboThl ¢ MOJIy4aeMOW Ha ypOKE COIMAIbHO
3HauyMMoil ~ uMHdopmammed  — — MHUIUUPOBAHHE €€
00CYX/1eHUs, BBICKA3bIBAHUS yJalllUMKCS CBOETO MHEHUS 110
ee MOBOJY, BEIPAOOTKU CBOETO K HEH OTHOIIEHUS, Pa3BUTHE

YMEHHSI COBEPILIATh IPABHIIbHBIN BHIOOP.

Pa3Butie 103HaBaTeNbHOM WU

TBOPYECKOI aKTUBHOCTH,

HHUIIUATUBHOCTU B Pa3IMYHbIX

chepax pEeAMETHOU
JIeSTEIIbHOCTH, PaCKpBITHSI
TBOPUYECKUX CIOCOOHOCTEH,
o0y4aromuxcst C  Pa3HbIMH
o0pa3oBaTeNbHBIMH

NOTPEOHOCTAMHU u
WH/IMBUYaJIbHBIMA

BO3MOXXHOCTSIMU

Opranuzandsg TpPeIMETHBIX 00pa30BaTENbHBIX COOBITHI
(mpoBeneHre MPEAMETHBIX JEKa) I 00yJIaroIuXCsl.




Hcnonn3oBanue
BOCHHUTATEIHLHBIX BO3MOKHOCTEN

JleMoHCTpanust ~ IeTsM  IPUMEPOB  OTBETCTBEHHOIO,

TpaXXJAaHCKOI'0 IMOBCACHUSA, NPOSABICHUS YEJIOBEKOJIIOOUS

CoJepKaHUs y4eOHOro | 100pocepaeuHOCTH, NIEPEBO]] COJACPIKAHUS C YPOBHS 3HAHUH

npeamera Ha YpPOBCHb JIMYHOCTHBIX CMBICJIOB, BOCIIPUATHE HGHHOCTefI
gyepe3 NoA00p COOTBETCTBYIOIIMX TEKCTOB JJIsi 4YTEHUS,
3ajad  Juld  pelleHusi, NpoOJEeMHBIX CHUTyalUMid Juis
o0CyXJleHUs B KJacce, aHalIMu3 MOCTYNKOB JIHOAEH, UCTOpUI
cyne0, KOMMEHTapuu K MPOUCXOAALIMM B MHUPE COOBITHSM,
ucropuyeckas crnpaBka «JIeHTa BpeMeHM», NPOBEACHHE
YpokoB MykecTBa.

IIpumeHeHne Ha ypoke | MHTemeKTyaibHbIe UTPHL, CTUMYIIHPYIOIIUE

UHTEPAKTUBHBIX (OPM pPaOOTHI | MO3HABATEIbHYI0  MOTHBAIMIO  IIKOJIBHUKOB;  KBECTHI,

ydamuxcs AUCKYCCHHU, KOTOPLIC AarOT Yy4dJalllkuMCsS  BO3MOKHOCTb

NpuOOpECTH ONBIT BEJACHHUS KOHCTPYKTHBHOTO JHajiora B

aTMOC(bepe HWHTCJUICKTYAJIbHBIX, HpPaBCTBCHHBIX n
3CTCTHYCCKUX Hepe}KHBaHHﬁ, CTOJKHOBEHHM U Ppa3INYHbIX
B3I A0B U MHeHHﬁ, IIOMCKa MCTHUHBI U BO3MOZKHBIX HYTeﬁ
PCUICHUA 3aJa4u WJIA HpO6J'I€MBI, TBOpUCCTBA YYUUTCIIAA U
ydqamuxcs, TI'pylnioBbIC pa60TbI N pa6OTBI B IIapax, C

LeIbl0 00y4YeHUs: KOMaHJHOW paboTe M B3aHUMOJCHCTBHIO C

IPYTUMU  J€TbMH, TIOCTAHOBKM  OOmeHd  1enu, A
MOCTHKEHUA KOTOpOH KaKIBIN TOJIKEH BHECTHU
WHIUBUYTbHBIN BKJIaJI, pacnpeeneHuIo pounen,

peduiekcueil BKi1aga Kaxa0ro B 001 pe3yibTar.

MotuBanus spyaupoBaHHblx | HacraBHu4ecTBO. VYyacTue NPEnCTaBUTENEH MIKOJIBHOTO
y4daluxcs HaJ ux | aktuBa B CoBere mNOANEPKKH peOEHKAa IO BOIPOCaM
HEYCIEBAIOIUMHU HEYyCHeBaloIuX Oo0yJaroImuxcs ¢ IeJbl0 COBMECTHOI'O
OJIHOKJIACCHUKaMU COCTABJICHUS IJlaHa  JUKBUAALUHU aKaJeMUYECKOU
3aI0JDKEHHOCTH I10 TIPEIMETaM.

PazButust camoctositensHOCTH, | Mcnons3oBanue TexHomoruu «lloprdomnoy.

pedrekcum U CaMOOLIEHKH,

IUIAHUPOBAHUS  JIESITENIBHOCTH,

BHUJICHUS NPAaBUIBHOIO BEKTOpa
UId  JaJbHEUIIEro

CIIOCOOHOCTEH

pa3BUTHS

NHunmupoBanne W MOJJEPIKKa
HUCCIIEN0BATEILCKOMN
NCATCIIBHOCTU IIKOJIBHUKOB

Peamuzamuss wMU  WHAMBUIYATBHBIX |

HUCCICA0BATCIILCKUX IMPOCKTOB,

IPYMIOBBIX
YTO JacT UIKOJbHUKAM

BO3MOXKHOCTh ~ NPHOOPECTH  HABBIK  CAMOCTOSITEILHOTO
peLIeHHs TEOPETHUECKOM MPOOIIeMbl, HABBIK T€HEPUPOBAHHS
1 0OpMIICHHSI COOCTBEHHBIX HJIEH, HABBIK YBa)KUTEILHOTO

OTHOLICHHUS K YYXUM HAesIM, O(GOpPMIIEHHBIM B paboTax




Apyrux HCCHGI[OBaTeHGﬁ, HaBBIK Hy6JII/I‘IHOI‘O BBICTYIIJICHU A
nepes; ayguTOpUEH apryMEHTHpPOBAaHUS U OTCTaUBaHUs
CBOEH TOYKU 3PECHUSL.




COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m apyrue ecTecTBeHHbIE HAyKHM H3Yy4aloT Mpupony. EcTecTBEeHHOHAy4 HBIN
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

SKCIIEPUMEHT TI0 TMPOBEPKE THUIOTe3, OOBsACHeHHEe HabmomaeMoro sBieHusA. OmnucaHue
(UBUYECKUX SBJICHUH C ITOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. Mexanuueckue, TEIIOBbIE, 3JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.

W3mepeHune pacCTOSHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MalbIX TEN.

W3mepenne TeMriepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA M JAaT4MKa
TeMIepaTypsbl.
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6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OOJIbIIE, UeM OOJIbIIIE BHICOTA MTyCKA.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CtpoeHue BelIeCcTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OMBITH, JAOKAa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBs3b CKOPOCTH JBUKEHHUS YaCTHUI[ C TEMIIEPaTypOM.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeiicTBHe dYacTHI] BEMIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(kpuCTaIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJSIPHBIM cTpoeHHueM. OCOOCHHOCTH arperaTHhIX COCTOSTHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIOb30BaHUEM (hoTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexanndeckoe JBH>KeHUE. PaBHOMepHOE U HepaBHOMEpHOE JBHKeHUE. CKOpOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHus. TpeHHre CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.

Haburonenue siBjaeHUs] UHEPIUH.

HabGmronenre n3mMeHeHus: CKOPOCTH MPU B3aUMOJICUCTBUU TEI.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OrmpeneneHue cpenHedl CKOPOCTU CKONBXKEHHsI Opycka WM IIapuKa MO HaKIOHHON
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.
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4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJBXKEHUSI OT Beca Tela U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBIIeHUA Ta3a OoT 00bEMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMHU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJIEHUS JKUJIKOCTH OT
rnyounsl.  [mapocratmdeckwii  mapamokc. CooOmaromuecs cocyabl. [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emmu. Omwir Toppuyennu. M3mepenune atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTypBhl.

Ilepenada naBneHuUs KUIKOCTHIO U ra30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.
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3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WIM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuusie pabomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TeEJNO, IOrPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.
Mexanunueckast pabora. MOIIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pbryara.

HpI/IMCHeHI/Ie [MpaBUjia paBHOBECHUA pblUara K 6J'IOKy. «3010TOC IMpaBHUJIO0» MCXAHUKH.

KIIJI npocTsix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuyeckas sHeprus. KuHetmueckas W noOTeHUHalIbHas »Heprus. lIpeBpaienue

OJIHOTO BHOa MEXaHHUYECKOMH OHCEPIUu B ,Z[perfI. 3aKkoH COXPAHCHUA DHCPIUHU B MCXAaHHUKCE.

Hemoncmpayuu.
1. TIpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomot u onvimel.
1. Omnpenenenue pa®oOTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. WMsmepenne KITJ] HakTOHHOH TTIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOCHHS BemiecTBa. Macca

U pasMm

Cppl aTOMOB W MOJICKYIIL. OHLITBI, MOATBCPKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJISIPHOKUHETUYECKON TEOPHH.
Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOT0 COCTOSHHM BelecTBa. Kpucrammmyueckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN

MOJIEKYJISIPHO-KUHETHUECKON Teopuu. C(CMauuBaHME M KalWJUIAPHBIE SIBIEHHA. TerioBoe
pacIIMPEHHE U CIKATHUE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBM)KCHUS YACTHII.

Buytpennsis sHeprusi. CrocoObl W3MEHEHMsS BHYTPEHHEW OSHEprum: Terionepenadya u
coBepIeHre padoThl. Bupl Temonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYCHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro OamaHnca. IlnaBineHue M OTBepJeBaHME KPUCTATUIMUYECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. HabGnroneHne nocTossHCTBa TEMIEpaTyphl MPHU TUTABJICHHUH.
13. Mopenu TEIIOBRIX ABUTATENEH.
Jlabopamopuvie padomol u onvimel.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

©CooNOAELDE
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka ruMOTE3bl JHMHEHHONH 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPATYypHI.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEPruu Tella B pe3yibTaTe TeIyIonepeaadu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3IyXa.
13. Onpenenenue yaenpHON TEIIIOTHI IJIABJICHUS JIbJA.
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja aIEKTpUYECKUX 3apsaoB. B3anmonelicTBue 3apsKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3ApSKEHHBIX T€J1 OT BEJIWYUHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OileKTpuueckoe HampsbkeHue. ConpoTUBIIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTPeOUTENH IEKTPUUYECKOM SHEepruu B ObITy. KOopoTkoe 3aMbikaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. JIeCTBME MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
Onextporeneparop. CrocoObl MOMYyYSHHS HIIEKTPHUUECKOW HHEPIUU. ODIJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia SIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEll.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
DNeKTpOoCcTaTUYEeCKast UHTYKLIUS.
3aKOH COXpaHEHMsI JIEKTPUUECKUX 3apsIIOB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN ITOCTOSIHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DJIEeKTPUYECKUN TOK B )KUIKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3MepeHne 2IeKTpUYECKOTr0 HaIPSKEHNS BOJIBTMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3ACIICHUs IIOJI0COB MarHUTa.
. MoenupoBaHrne MarHUTHBIX TTOJICH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHur.
. JlelicTBuE MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUs! UHAYKIIMOHHOTO TOKA OT YCJIOBUN €ro BO3SHUKHOBEHHSI.
. DIIEKTPOTreHePATOP MOCTOSHHOIO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEILHOM COCIUHECHUU

ok wn P

JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OnpeneneHuie pabOTHI AIMEKTPUISCKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYLIETO Yepe3 JaMIIOUKY, OT HaIpsKeHUs
Ha HEW.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHUU U
paszieneHnu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPUPYIOIHE 3aBHCUMOCT CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HalpaBJIEHUs TOKA B KaTyIIIKe.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEAOBAaHUE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nagenue. OmbIThI
lanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiil 3akoH HeroToHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herotona. Ilpunnun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
MOKOS1, APYTUE BUbI TPEHUSL.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenne 1uiaHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIUHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIbHO KaOUHETa (PU3UKH.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUH MIPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHue MEXaHUIECKON SHEPTUH MIPH JBMKEHUH TeJIa O IEHCTBUEM TPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoncTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIIero paBHOMEPHOIO JBHKEHHS
IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBWKCHHS INapHKa IO
HAaKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHICHTA TPEHUS CKOIBKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBI.



9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU3OHTAIILHON TOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCEIIOJABH>XKHOI'O U ITOABHXKHOI'O OJIOKOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,
aMIIuTyna. MareMaTudecKuidi W NPYKUHHBIA MasTHUKH. l[IpeBpamieHne 5>HEpruv mpu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxarmue konebanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbie U nonepeyHbie BOJIHBL. JIJIHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MeXaHHMYEeCKUE BOJIHBI B TBEPIOM TeJle, CCHCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BbIHYKICHHBIX KOJICOaHUH U pe30HaHcA.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnuie pabomol u onvimel.

1. OmnpeneneHne 4acTOTHI U MEPHOAA KOJICOAHUH MaTEeMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHne 4YacTOTHI U TIepro/Ia KoJIeOaH A TPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOAa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH MEpHOAA KoleOaHWH Tpy3a, MOJBEIIEHHOIO K HUTH, OT
Macchl rpysa.

6. OnbITEl, JEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpuoia KOJEOaHWH TPYKHHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPY)KUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBL. (CBOWMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHMEe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMArHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopuvie pabomsl u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Paznes 11. CBeToBbI€ sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. lIpsAMOnuMHEHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CIEKTPaTbHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

NGO RALDE

[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

OnTuyeckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarole JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOTO JIy4a OT yIJia MaJieHHs.
N3ydenune xapakTepuCTHK N300paXXeHHUs MpeMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMOCTH yIJIa TIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MajJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenue n3o0paxeHnit C MOMOIIbIO COOMPAOLIEH JTUH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JINH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnerter Pesepdopaa u ruranerapuas mozaenb aroma. Mogens atoma bopa. Mcnyckanue u
norsiouieHre ceera atoMoM. KBauTsl. JInHeHyaThle CIEKTPHI.

PagnoaktuBHoCTh. Anbda, Oeta- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnas wmoxens atomHoro sapa. M3oronel. PannoaxktuBHble mnpeBpamnieHus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U31yYEHUN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

ok wn

CrneKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrHeKTphl pa3aMYHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOMUX U3TYYCHUH.

Perucrpanus usny4eHus NpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4CHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO-0000IIAIONINI  MOAYNIb  TNpENHA3HAYEeH [UIA CHUCTeMaTHU3alud |
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pu3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BRHIOPABIINX STOT Y4eOHBINA PEAMET.

[lpy wW3yYeHUM [AaHHOTO MOJYJS PEAIM3YIOTCS U CHCTEMAaTU3MPYIOTCS  BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOecrneduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (OpMUPYETCS E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOIOB HCCIICJAOBAHMS SBJICHHH MPHUPOIBI U TEXHHKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS IOJyYEeHHBIC 3HAHHA,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBINA XapaKkTep AaHHOTO pa3felia pealnu3yercs 3a CYET TOoro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

UCIOJIb30BaTh HAy4YHbIE METO/bI UCCIEeI0BaHUA (U3UUECKUX SIBJICHUH, B TOM 4HUCIEe IS
MPOBEPKH THITOTE3 U TIOJTYYIECHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBHI Hamboyiee BAXXHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTUYECKOrO HCIOJIb30BaHUS PA3IMYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHAa  TpPEeBpallleHus W COXPaHEHMs  BCEX  M3BECTHBIX  BUJOB  HHEPIHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPEAMETHBIX O6p&30BaTeJ'IBHHX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHUS:

[ mposIBJICHHE WHTEPECAa K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHIMCKON (PH3UUEeCcKOn
HayKW;

[J IEHHOCTHOE OTHOIIIEHUE K JIOCTHKCHUSIM POCCUUCKHUX YIEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

[ TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3THUYECKUX
po0JIeM, CBA3aHHBIX C MTPAKTHYCCKUM MPUMEHCHHEM JTOCTHKCHUHN (PU3UKH;

[J 0CO3HaHKE BaKHOCTU MOPATbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

[ BOCHIPHUSTHE 3CTETUYECKUX KauecTB (PU3MYECKOW HAayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

[ oco3HaHWE IICHHOCTH (DU3MYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTA IO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

] pa3BUTHE HAYYHOH JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TeNbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOTO 0JIArOMOTYYHsI:

[J oco3HaHHE IIEHHOCTH Oe30macHoro obpasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, cC
ANEKTPUYECKUM H TETIJIOBBIM 000PYIOBAHUEM B IOMAIIHUX YCIOBUSX;

[ chopMHpOBaHHOCTH HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTro
e MpaBa y Jpyroro 4enoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

[J akTHBHOE yYacTHe B PEIICHUH MPAKTHYCCKHUX 33134 (B paMKaxX CeMbH, 00pa30BaTeIbHON
OpraHM3alfi, TOopoJa, Kpas) TEXHOJOTHYECKOW U  COIMAIBbHOW HAMpaBICHHOCTH,
TPeOYIOMKX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

[J “HTEpeC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIA;

7) 3KOJIOTHYECKOT0 BOCTINTAHUS:

[ opHWeHTalus Ha TpUMEHEHHE (PU3NYCCKUX 3HAHWW JUIS PEIICHHs 331a4 B 00J1acTh
OKpYKarollel cpenbl, MIAHUPOBAHUS MOCTYNMKOB W OIICHKHM MX BO3MOXHBIX TOCIEICTBUN
TUTSL OKPYXKAFOIIEeH Cpeibl;

[J oco3HaHME TII00ATBFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U IyTel UX pPelIeHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHOM CpPeabI:

[J moTpeOHOCTh BO B3aUMOJCHCTBHU TIPH BBIMOJTHEHUU MCCIECIOBAHUM W IPOCKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

[J MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACATEIHHOCTD;

[J moTtpeOHOCTh B (POPMHUPOBAHWUW HOBBIX 3HAHHM, B TOM 4YHCJe (OPMYIHPOBATH HJICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

[J oco3HaHue Ne(UIIMTOB COOCTBEHHBIX 3HAHUH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;



e [J IIaHHPOBaHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3NYECKUX 3HAHUM;

o [] CTPCMIJICHHUC QAHAJIMU3UPOBATL W BBIABJIATH B3aMMOCBA3W IPUPOILI, 06H.[CCTBa u
9KOHOMMHKH, B TOM YHCJIC C UCIIOJIb30BaHHUEM (1)I/I3I/ILI€CKI/IX 3HaHPII>i;

e [] OLEHKA CBOMX JEHUCTBHM C Y4ETOM BIMSHUSA HA OKPYXKAIOLIYI0 CpEly, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHble pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISATUBHbIE YHUBEPCAJIbHBIE YUeOHbIE ACUCTBHUSL.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(DHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHBbIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIATE NMPUYUHHO-CIICACTBCHHBIC CBA3U IIPU H3YYCHHUU (1)I/ISI/I‘I€CKI/IX SIBICHUN U
IpPOILIECCOB, JIeNlaTh BBIBOABI C MCIOJIb30BAHUEM JEIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHoW (u3uueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
Y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBINA
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBIICHNUS,
OIICHUBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYYEHHYIO B X0/
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 1O  pe3yjabTaTaM
MPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JTalbHEHIIIee pa3BUTHE (PU3UYECKUX TPOIECCOB, a TAKXKe
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTHh pa3jMYHble METOJbI, WHCTPYMEHTHI W 3allpOChl MPH TOHWCKE W OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (pu3ndecKoil 3a1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUYHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(oOpMaruu u
WITIOCTPUPOBATh pEIIaeMble 3a/aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKol U UX KOMOMHAITUSIMH.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro MmaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIlICHUE 3a/1a4U U MOIepKaHue OJIarokKenaTeIbHOCTH OOIICHHUS,
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMS, IPOCKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW M WHAWBHIYAIHLHOW PaOOTHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIeMsr,

NPUHUMATH [T COBMECTHOW JIEATEIHHOCTH, OPTraHW30BHIBATH JCUCTBHA IO €&
JOCTHIKEHUIO: PACIPEICNIATh POJIA, 00CYXIaTh MPOIECCH U PE3yJIbTAaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yibTara IO CBOCMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI,
OLICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peICHHs
(bu3nUecKux 3HaHUMH;

OpPUEHTUPOBAThCSI B PaA3IMYHBIX MOAXO0JAX NPUHATHUS pelIeHuil (MHIUBUAYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATH MpPEIJIaracMbl€ BApUAHThI PEIICHU;

Jienath BbIOOpP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IiaH €€ N3MEHEHNS,

OOBSICHATh TPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) pe3yJabTaTOB JAEATEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBHIMOJIHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUTh ce0s1 HA MECTO APYroro yejoBeKa B XOJE CIopa WM JAUCKYCCUU HAa HAyYHYIO
TE€My, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIMIMOKY NpU pEUIeHHH (QHU3UYECKUX 3aJad Wid B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO IPYroro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOCHNUE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYEeCKOoe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOJICHCTBYOIIAsA cuiia, nedopManus (ympyras, IUIacCTHYEcKasl), HEBECOMOCTb,
COOOILAOIINECS COCY/IBI;

paznuuath sBieHus (quddys3us, TEII0BOE IBUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE NBIKEHUE, MHEPIUs, B3aHUMOJCICTBHE Tell, paBHOBECHE
TBEPABIX TN C 3aKPEIUIEHHOM OChbIO BpallleHMs], Iepeadya AaBiICHUS TBEPIBIMU
TeJIaMH, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBjieHHE, IIJIaBaHUe TeJl, IPEeBpalleHus
MEXaHMYECKOM HEPTUH) MO OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3UYECKUX SBICHUHN B OKPYXKAIOIIEM MHpE, B
TOM uucie (pU3MYECKHe SIBICHUSA B MPHUPOAE: MPUMEPHI ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOJAE, ACHUCTBUE CWIBI TPEHHS B NPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS Ha JKMBOH OpraHU3M, IIaBaHHE DHIO,
pblYary B TeJe YeloBeKa, MPU 3TOM INEepeBOIUTHh MPAKTUUECKYIO 33Jady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,

OTKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpEMsl, MyThb, CKOPOCTb, CPEAHSS
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWila TPEHHs, JaBJIEHUE
(TBEpHOro Tema, >KMIKOCTH, rasza), BBITAJIKUBAIOLIAs CHJIa, MEXaHUYecKas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MO0Je3HOro AECUCTBUS
MEXaHU3MOB, KUHETUYECKas W MOTEHIIUaIbHAsl DHEPTUs), IpU OMHCAHUU TMPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI HCIIONb3yEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHULIBI
(bu3nYeCKuX BEIMYUH, HAXOAWUTh (POpPMYyIbI, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEJIMUMHY C JPYTHUMH BEIWYMHAMH, CTPOUTH TpapUKU H3YYCHHBIX 3aBHCUMOCTEH
(buU3HYECKUX BENYHH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCMOIb3Ys
npaBujIa CJIOKEHMs CUJ (BIOJIb OJTHOW TpsIMOiA), 3akoH ['yka, 3akoH [lackamns, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIO» MEXaHUKH,
3aKOH COXpaHEHMs MEXAHMYECKOM JSHEpruu, IpU OSTOM JaBaTb CJIOBECHYIO
(GbOopMyITHUPOBKY 3aKOHA U 3allMCHIBATh €M0 MATEMATHUYECKOE BBIPAKECHHUE;

O0BSACHATh (U3NYECKUE SBJICHMS, IMPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO--
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHNE U3 1—2 JTOTMYECKHX IIaroB ¢ OMopoit Ha 1—
2 W3YYCHHBIX CBOMCTBA (U3MYECKUX SBJICHUH, (U3MYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3a7auun B 1—2 JCHCTBUA, WCIONIB3Yysd 3aKOHBI M (HOPMYIIBI,
CBs3bIBAIONIME (DU3MYECKHE BEIWYMHBI: HA OCHOBE aHAlW3a YCJIOBHS 3a7adud
3aMKChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DU3MUYECKUE BEIUYMHBI B (POPMYIBI U



MPOBOAMTH PAacuéThl, HAXOIUTh CIPABOYHBIC NaHHbIC, HEOOXOAMMBIC IJISI PELICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOU (PU3UYECKON BEIMUHHBI,
pacro3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXKHO PELIUTh MpPU TMOMOIIU (PUIUYECKUX
METO/OB, B OIIMCAaHUM HCCIICNOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAIIOIOKEHHE
(runotesy), pas3idyaTb U HWHTEPIPETHPOBATH MOJYUEHHBIH pe3yibTaT, HaXOIUTh
OIIMOKH B XOJI€ OMBITA, JIeJaTh BHIBOJBI 110 €r0 pe3yIbTaTaM;

IIPOBOJMTDH OMNBITHI MO HAONIOICHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (opMmynaHpoBaTh MPOBEpPAEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
NPEIOKEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITNOJHATH NPSIMbIE U3MEPEHHs PACCTOSIHUSI, BPEMEHHU, MAcChl Teia, 00bEéMa, CUIIbl U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aHMCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPCHHIA,
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMUYUHBI OT JPYrou C
HCIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMIAIn
CONPUKOCHOBEHUS TEJI, CWIbl YIIPYTOCTH OT YIJIMHEHHUs INPYKHUHBI, BBITAIKUBAIOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBHU TIJIaBaHWS TN, YCIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCJEOBaHUS, COOMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHUs, cleaysl MpPeIoKEHHOMY IJIaHy, (PUKCUpPOBAaTh pPEe3yJIbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOIMIl M TpaduKoB,
JlenaTh BBIBOJBI 110 pe3yabTaTaM UCCIICI0BAHMNS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEeHHs (PU3MUECKHX BEIMYMH (IUIOTHOCTh BEIIEeCTBa
JKUJKOCTH W TBEPAOrO Tejla, CWila TPEHHsI CKOJIBKEHHMs, [aBJICHHE BO3/1yXa,
BBITAIKMBAIOIIAs CHJIA, JEHUCTBYIOIIAs Ha TMOIPYXKEHHOE B KUAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenys MpPeasioKEeHHON
UHCTPYKILIMU: IPU BBIMOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYMCIIATH 3HAYEHUE NICKOMOU BEJIMYNHBI;

coOioiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
00opy0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCYyIbl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpOM Ha HX ONMCAaHHA (B TOM 4MCIE: MOAIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, TUIPABIUYECKUN IPECC, MAHOMETP, BBICOTOMEp, IOPILIHEBOM HACOC,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (U3MYECKUX 3HAHUM B TOBCEAHEBHOM JKHM3HM Il OOecreyeHus
0€30MacCHOCTH TpH OOpaIleHuH C NPUOOpPaMU U TEXHHUYECKUMH yCTpOMCTBaMu,
COXpaHEHHsI 3/I0pOBbSi M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYKalollleil cpee;



OCYILECTBIISAITh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCTIOJIb30BaTh MPHU BBHIOJHEHUN YYEOHBIX 3a/laHUI HAYYHO-TOMYJSPHYIO JINTEPATYPY
($U3NUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh INpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHMSI O pe3yibTaTax MPOEKTOB WM YY€OHBIX HCCIIEI0OBAaHUM, IPU 3TOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3ECHTALUEN;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

WCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAIUIMUYECKHE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIN TMap, BIAKHOCTh BO3yXa, TEMIIEPaTypa, BHYTPECHHSIS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
10JIe, TPOBOJHUKH W JAUDIEKTPUKH, MOCTOSIHHBIA AJIEKTPUUYECKUN TOK, MAarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teruionepenada, TerIoBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAllUs,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTIONPOBOTHOCTh, KOHBEKIIHS, M3JIYYEHHUE), IJICKTPU3ALMs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHas
WHIYKIMSA) TI0 OINHWCAaHWID HX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIONIUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nueckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KalMWUISpHBIE SIBIEHUS B MPUPOJAE, KPUCTALIBI B mpupoae, uznydeHue CounHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DJIEKTPUYECKUE SBIIEHUS B aTMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOoJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HHM Ha
3emiie, ONSIPHOE CHUSIHHE, MIPU ATOM IMEPEBOAUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBIICHHIA,

OTHMCHIBATh U3yUYCHHBIC CBOMCTBA TET U (PU3NYCCKUE SBICHUS, UCIIONB3Ys (PU3NIECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJeiIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJENbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAas TEIUIoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPaHUsl TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUU



3apsif, cuja TOKa, OJIIEKTPUYECKOE HANpPsDKEHUE, COMPOTUBIEHHE IMPOBOJHUKA,
yZIeJIbHOE CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), IIPH
OMHMCAHUW TPABWIBHO TPAKTOBaTh (DU3MYECKHI CMBICI HCIOJIb3YEeMbIX BEIUYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIMYUHY C JPYTMMH BEJIWYMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa Teis, (pU3MUecKue SBICHHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIC TIOJIOKCHHSI MOJICKYJISPHO-KHHETUYCCKOM TEOPUU CTPOCHUS BEIIECTBA,
IOPUHLIMIT CYNEPHO3UIMKU TOoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHHUS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €T0
MaTEeMaTHYECKOE BBIPAKCHHUE;

OOBSACHATh (PU3MYECKHE TMPOIECCHl M CBOMCTBA TEJl, B TOM YHCIC M B KOHTEKCTE
CUTyalluii  TPAKTHKOOPHUCHTHPOBAHHOTO  XapakTepa:  BBIABIAT  MPHYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrHUeCKUX IIaroB ¢ Onopoi Ha 1—
2 W3y4YeHHBIX CBOMCTBA (PU3MYECKUX SABIEHUHN, (PUINYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (POPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3aMMCHIBATh KPATKOE YCIIOBHE, BBIABIISATH HEIOCTATOK JAHHBIX JJISI PEIICHUS 3aJ[a4uH,
BBIOHMpaTh 3aKOHBI 1 GOPMYITBI, HEOOXOAUMBIE ISl €€ PEICHUs, POBOIUTH PACUETHI U
CpaBHHBATh MMOTYYCHHOE 3HAYeHHE (PU3NUECKON BEIMUYUHBI C U3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEUIUTh MPU TMOMOIIK (PUIUIECKUX
METOJIOB,  WCIOJNB3ysd  ONHCAaHHE  MCCIENOBAaHUS,  BBIICIATH  MPOBEPSIEMOE
MPEJIIOJIOKCHNE, OIICHWBATH IPABWIBHOCTh TOPSIKA MPOBEICHUS WCCIICAOBAHUS,
JIeJIaTh BBIBO/IBI,

MIPOBOJIMTH OMBITHI TIO HAOJIOCHUI0 (PU3NICCKUX SIBIICHUN WM (PU3NICCKUX CBOHCTB
Ten (KamwuUIspHBbIE SIBICHUS, 3aBUCHUMOCTh JaBIEHHS BO3JyXa OT €ro o0béma,
TEMIEPATYpPhl, CKOPOCTHU MPOIIecCca OCTHIBAHUS U HArPEBaHUS MPU U3ITyUYEHUU OT LIBETa
W3NIydaromnie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEPATYPHl JKUJIKOCTH W TUIOMIATU €€ TIOBEPXHOCTH, OJCKTpH3alUs Tel H
B3aMMOJICHCTBHE DIIEKTPUUECKUX 3apsiIOB, B3aMMOJCHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YaIH3aIisl MATHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB, ACHCTBHUSI MAaTHUTHOTO TIOJIS
Ha TIPOBOJHUK C TOKOM, CBOHCTBA 3JIEKTPOMAarHWTa, CBOHCTBA 3JICKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (opMymupoBaTh TpPOBEPsSEMbIE TPEANOIOKEHUs, CcOoOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpyJOBaHUS, OMHUCHIBATH XOJA OMNbITA U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJHATE MPSMbIE U3MEPEHUS TeMITepaTypbl, OTHOCHTEIHLHOW BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIOJIB30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
bu3nyecKuX BEIWYHH, CPaBHMBATh pPE3yJIbTaThl H3MEpPEHUN C y4€TOM 3aJaHHOI
a0COJIIOTHOM TTOTPEITHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYMUHBI OT JAPYTOH C
HCIIOJIb30BAaHUEM MPSIMBIX U3MEpPEHUM (3aBUCHUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAU TOTEPEYHOTO CEYCHUS M YACIBHOTO CONPOTHUBIICHUS BEIIECTBA
MIPOBOIHMKA, CHIIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHHS HA MPOBOIHUKE,
HCCJIEIOBAaHKUE TIOCJIEI0BATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MPOBOIHUKOB):



IUTAHUPOBATh UCCIIEIOBaHNE, COOMPATh YCTAHOBKY U BBINOJIHSITH W3MEPEHUS, CIeLys
MPEJIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YNIbTATHI MOTYYCHHON 3aBUCHMOCTH B BHUJIC
TaOJIUIl ¥ TPapUKOB, IeTaTh BEIBOJBI 110 PE3yIbTaTaM UCCIICIOBAHUS;

® MPOBOJUTH KOCBCHHBIC M3MEpCHHs (PU3MYECKHX BeNHUYWH (yAelbHAas TETUIOEMKOCTH
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh W3MEPEHHs, CcoOUpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
MPEUIOKEHHOW UHCTPYKIIUU, U BEIYUCIISTH 3HAUCHUE BEITMYNHBI,

e coOmonaTh MpaBWa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

®  XapakTepu3OBaTh MPHUHILMIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM HA HUX OMHCAHUS (B TOM YHCIIE: CHUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIEpMETP, BOJBTMETP, CUETUMK AJICKTPUUYECCKOM
SHEPTUH, OJJIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJICKTPOMArHHUT, 3JIEKTPOABUTATEIH
MOCTOSTHHOTO TOKa), HCIONb3ys 3HAHUS O CBOWCTBaX (PU3WYECKUX SIBICHUU U
HeoOX0ouMbIe (PU3HUECKUE 3aKOHOMEPHOCTH,

® pacmo3HaBaTh IMPOCTHIC TEXHHYECKHUE YCTPONCTBA M W3MEPHUTEIbHBIC TPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETP, TEPMOC, MICUXPOMETD,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBI IJIEKTPUYCCKUX IIETEH C MOCIeA0BATEIbHBIM U MapajlyIeIbHBIM COCAMHEHUEM
AJIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMSI SJIEMEHTOB AJIEKTPUUECKUX LEnei;

® TMPUBOAWTH TpHUMEpPHl (HaXoAWTh HWHGOPMALMIO O TpUMEpax) MNPAKTUYECKOTO
WCIIOJIb30BaHUA (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU JUIsi oOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOoOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COONIOJIGHHWS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarollei cpere;

® OCYIIECTBIATh TNOHMCK HWH(pOpManuu ¢uandeckoro coaepkanusi B HHTepHere, Ha
OCHOBE HMCIOIIUXCS 3HAHUW WM TYTEM CpaBHEHUS JOIOJHUTEIBHBIX HCTOYHUKOB
BBIICTIATE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTHBOPCUYMBON WM MOMKET OBITh
HEJIOCTOBEPHON;

® HCIIOJIB30BATh MPH BBHIOJIHCHUN YUEOHBIX 3aJJaHW HAYYIHO-TIOMYJISAPHYIO JTUTEPATYPY
(U3MYECKOTO COJEp)KAHUS, CIPABOYHBIE MaTepUaNbl, pecypchl ceTu HHTepHeT,
BJIQJIeTh MpHEMAMHU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU W3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE W KpaTKUE YCTHBIE COOOIIEHUs, 0000Ias
nH(pOpMAII0 W3 HECKOJBKHX MCTOYHUKOB (PU3MYECKOTO COJIEP)KAaHUS, B TOM YHCIIC
nyOMMYHO  TPEJCTaBISITh  PE3yAbTaThl  MPOCKTHOW WM  HCCIEI0BATEIhCKOMN
NEeSTENIbHOCTH, TP 3TOM TPaAaMOTHO UCTOJb30BaTh W3YYCHHBIN MOHATHIHBIN ammapar
Kypca (pU3HKH, COMPOBOKAATH BRICTYIJICHUE TIPE3EHTAIINECH;

® [pU BBINOJIHCHUU Y4YEOHBIX MPOEKTOB W UCCIEIOBAHWNA (PU3MYECKHX TIPOIECCOB
pacrpenensaTh 00sS3aHHOCTH B IPYyIIE B COOTBETCTBUU C IMOCTABIECHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBATh €ro, aaeKBaTHO
OIICHUBATh  COOCTBEHHBI BKJIaJ B  JEATENBHOCTh  TPYIIBI,  BHICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSIBIISIE TOTOBHOCTh Pa3pemaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:



UCIIOJIb30BaTh TMOHSATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUs,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIIEKTPhl HWCIyCKaHWS W TorIonieHus, anbda, Oeta- M ramma-
U3JIy4EeHHUS], U30TOIIbI, SIJICPHAsI DHEPTETHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXarollhe U BBIHY)KIEHHBIE KOJeOaHUs), Pe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CHEKTPAIbHBIX I[BETOB, AMCIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUN B OKPYXKArOIIeM Mupe (B
TOM 4YHclie (PU3UYECKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTIIUBBI, JBIKCHUE TUIAHET
ConHe4YHOM cUCTEeMBI, PEaKTUBHOE JIBUJKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICMCTBHE  BHIMMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢doH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJACISITH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (HU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CUja YIOPYrOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOIHOTO MAJCHHsSI, BEC Telld, UMITYJIbC Tela, UMITYIhC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIHAIbHAS YHEPTUS TeJa, MOIHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIBHAS SHEPTHS CKATOW MPYKUHBI, KHHETHYECKAs
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIAWHUIBI (DU3UYECKUX BEIMYHMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpAHEHHUsI PHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUH CHUII,
MIPUHIUIT OTHOCUTEIBHOCTH [ "anmuies:, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBl COXPAHEHUS 3apsAl0BOTO H
MacCoBOTO UHCEN TMpU SACPHBIX peakUusX, MpU HTOM JaBaThb CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NPAaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIC 3a7a4M (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONIb3YsI
3aKOHBl M (OpMysbl, CBsI3bIBarOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh NpPU TOMONIM (PHU3UIECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

IPOBOJUTH ONBITHI 10 HAOIIOJEHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKHX CBOUCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCUMOCTb OT aMIUIUTYAbl MAJIbIX KOJI€OaHUH, MPSIMOIMHENHOE paclpOCTpaHEHHUE
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 H30BITOUHOTO Habopa 000pyAOBaHU, ONMCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX W3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP Crioco0a u3MepeHust (M3MEPUTENHHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaKEHHUS CBETa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIMYMH B BHJIE TAOMUI] U rpaduKOB, JeIaTh BBIBOJBI 10 pe3yjbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PHU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh MPYKHUHBI, KOAP(OUIUEHT TPEHUS CKOJIbKEHHS, MEXaHW4yeckas paboTra u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, clenys NPeyIoKeHHON MHCTPYKIMH, BBIYMCIATh 3HAUCHHE BEIUYMHBI U
aHAJTU3UPOBATh IOJIyYEHHBIE pEe3yabTaThl C Y4ETOM 3aJaHHOH IOIPEIIHOCTH
U3MEPEHHU;

coOMoaTh TpaBWiIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢ Ja0opaTOPHBIM
o0opynoBaHueM;



pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUYHbI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM YHUCIIE: CIIMIOMETP, JATYUKH MOJIOKEHUS,
paccTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOoanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMaTHUHbIE PUCYHKH M3YyYCHHBIX TEXHHYECKHUX YCTPOUCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX IPOLIECCOB MpPHU PELIEHUH y4eOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl OCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HH(POpPMAIMIO O MPHUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoicTBamuy,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKarolleu cpere;

OCYIIECTBIISATh MOMCK HMHPOpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoc, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBHIOJHEHUN y4eOHBIX 3a/1laHUil HayYyHO-TIOMYJSPHYIO JIUTEpaTypy
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHbIE MaTepHuaibl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTyIO;

co3/1aBaTh COOCTBEHHbIE MTUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(pOpMaluu
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COAEp)KAaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEN0BATENIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJIb30BaTh HM3YYEHHBIM MOHATUHHBIA amnmapar u3ydyaemoro pasjaena (us3uku u
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEPCTHUKOB.
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