MyHuuunajibHoe aBTOHOMHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHue
rumHa3us Ne 55 um. E.I'. Bépcrkunoii r. Tomcka

YTBepxkaeHo
«1» centsa0ps 2023 1.
npuka3 Ne 381/0

CoritacoBaHo
ITegarornueckuii coBeT

[Iporokon Ne 1

oT «30» aBrycra 2023 1. Jupexrop rumMHasuu
E.1O. Yepemubix

PABOYAS ITPOT'PAMMA YYEBHOI'O IPEJIMETA
«DuU3nKa»
(1J151 OCHOBHOT'0 YPOBHSI 00pa30BaHMsl)
7 —9 kaaccpl

Konuuecmeo uacos 6 neoenro.: 7-8xn — 2u, 9xn — 2.5
Konuuecmeo uacos 3a 200:7-8 kn -68, 9 ki - 85
Obwee konuuecmso uacos 3a nepuoo ooyuenus:221

CocraBuTelns:
T'ocmioxuna Banenmuna Banepvesna

yuumens Quzuxu
sblcuiel] KeANUGUKAYUOHHOLU Kame2opuu

2023 - 2024 y4eOHbIii 1o
r. Tomck



IHHOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma no «®Pu3MKe» COCTaBI€HAa B COOTBETCTBUU CO CIEAYIOLIUMH
JIOKyMEHTaMHU:

1. @enepanbubiii 3akoH oT 29.12.2012 Ne 273-@3 «O6 ob6paszoBanuu B Poccuiickoit
denepanum.

2. [Ipukaz Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 «OO0 yTBepKICHHH
denepanbHOrO  TOCYIapCTBEHHOIO  00pa30BaTEIbHOTO  CTaHIApPTa OCHOBHOTO  OOMIETro
obpazoBanus» (B pen. IlpukazoB Munnpocsemienus Poccum ot 18.07.2022 N 568, ot
08.11.2022 N 955).

3. [Tpukaz Munnpocsemenns Poccum ot 16.11.2022 Ne 993 «OO6 yTBepKaeHUU
benepanbHON 00pa30BaTENBLHON MPOTPAMMBI OCHOBHOTO 00IIIEro 00pa3oBaHUs.

4. IIpuka3 MunucrepcrBa npocsemienus Poccuiickoit @enepanun ot 24.11.2022 Ne 1025
«O0 yTBepxkaeHNH (eaepanbHON aTanTHPOBAHHOW 00pa30BaTENbHON MPOrpPaMMbl OCHOBHOTO
o0m1ero o0pa3oBaHus Uil 00YJArOIIUXCS C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/10POBbBSI».

5. [TocranoBnenne [J1aBHOrO TOCYIapCTBEHHOTO CaHUTapHOro Bpauya Poccuiickoi
Oeneparuu ot 28.09.2020 No 28 «OO6 yrBepxkaenun caHuTapubix npasun CIT 2.4.3648-20
«CaHUTapHO-3MUIEMHOJIOTMYEeCKHE TPeOOBaHUS K OpraHU3alUsM BOCIHUTaHUSA U OOy4yeHus,
OTIbIXa M 0370poBiIeHUs AeTed U Mononexu» (BMmecte ¢ «CII 2.4.3648-20. Canurtaphbie
IIPAaBUIIA...)»).

6. [Tonoxenue o paboueit mporpamme MAOY rumuazum Ne55 um. E.I'.BépcTkunoit T.
Tomcka.

7. VYueOusiit mman OO0 MAOY rumuazun Ne55 um. E.I'.BépcTkunoii r. Tomcka.

8. Kanennapusriii yueOnsiii rpaduk MAOY rumuazuu NeS5 um. E.I'.BépcTkunoii na 2023 -
2024 y4eOHbli ro1.

[IporpamMma 1o ¢u3uke Ha ypOBHE OCHOBHOIO 00mIIero oOpa3oBaHHUS COCTaBJeHA Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUW K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, TmpenacraBieHHbix B DPI'OC 00O, a Takke ¢ ydérom
dbenepanbHON paboueld mporpaMmbl BocmHTaHUs U KoOHIENIMU MpenojaBaHUs Y4eOHOTO
npeamera «Pu3nKay.

Cogepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYAIOIIMUXCS W OpraHu3aluio H3y4deHus (U3HKH Ha
NesITeIbHOCTHON ocHOBe. B mporpamMme mo (Qu3uKe yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenmera B peanm3anuu  TpeboBanuit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3ynbTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3U
€CTECTBEHHO-HAYYHbIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTI'O 00111er0 00pa3oBaHUsl.

[Iporpamma no (u3mnke ycTaHaBIMBAaeT paclpejesieHue y4eOHOTro marepuana Mo rojam
o0ydeHust (1Mo Kiaccam), TpeajgaraeT TPUMEPHYIO IMOCIEI0BATEILHOCTh W3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE PAa3BUTHUS NPEIMETHOIO COJEpKAHMS U Y4€Te BO3PACTHBIX
0cobeHHOCTeH 00yyJaronIXCs.

[Tporpamma o ¢usuke pazpaboTaHa C HETbI0 OKa3aHH METOANYECKON TTOMOIIH YIUTETIO
B CO3JIaHMH paboueil mporpamMmbl 0 y4eOHOMY MpeIMETY.

Ou3zrKa SBISAETCA CUCTEMOOOPA3YIOLINM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SIBJICHUH, M3ydyaeMbIX XHMUEH,



Ouosiorueii, actpoHoMuer u Gu3ndeckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTABISET Hambosiee sICHble 00pa3lbl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUS, TO €CTh CII0C00a MOMYYeHHS JOCTOBEPHBIX 3HAHUH O MHUpE.

OnHa W3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHUsS B CTPYKType oOmiero oOpa3oBaHUS
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TIPaMOTHOCTM W HWHTEpeca K Hayke Yy
oOyJaronuxcs.

Wzyuenune ¢u3uku Ha 0a30BOM YPOBHE MIPENIONiaraeT OBJIAJCHUE CIIECAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

® HAy4YHO OOBSCHATH SIBICHUS;

® OIICHWBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO MUCCIIEIOBAHMS;

® UHTEPHPETUPOBATH JAaHHBIE W KCIOJIB30BaTh HAy4YHBIE JOKa3aTelIbCTBA IS
II0JIy4EHUs BBIBOJIOB.

Llenmu wm3yueHus: (UMK HA YPOBHE OCHOBHOTO OOLIEr0 OOpa3oBaHMs OMNpEACICHHI B
Konuemnun npenogaBanus yueOHoro npeamera «Pu3nka» B 00pa3oBaTEIbHBIX OpPTraHU3AIMIX
Poccuiickoit ®enepauuu, peaau3yrolUX OCHOBHBIE 00I111€00pa30BaTENIbHBIE IPOrPAMMBL,
yrBepxka€HHOU pemenneM Komnernn MunucreperBa npocsenieHusi Poccuiickoin ®@epepannun
(mpotokoin ot 3 gexadbps 2019 r. Ne [1K-48H).

ey n3yyenus: GU3NKU:

e puoOpeTeHHe HHTEepeca M CTPEeMJIEHMs] OOydyaroluXcsi K HaydHOMY M3yYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJCTABICHWA O HAYYHOM METOAE TMO3HaHWs | (OPMHPOBAHUE
HCCJIEIOBATEIBCKOIO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJsibTaTa U3y4yeHUs] OCHOB CTPOCHMUS
MaTepuu U GyHAAMEHTATBLHBIX 3aKOHOB (PH3HKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (U3UKHU ISl Pa3BUTHUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHi;

e Dpa3BUTHE NPEACTAaBICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaIbHON
JeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JalbHENIIEMy O0yYEHHIO B 3TOM
HaIpaBJICHUH.

JloctxeHne >3TUX Ienedl mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

o0pa3zoBaHust 00€CIIeUYNBACTCS PEIICHUEM CIISAYIOINX 3a1aY:

e [puOOpeTeHHe 3HAHWH O JAUCKPETHOM CTPOEHUM BEIECTBa, O MEXAaHUUYECKHX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e [puOOpeTeHMe yMEHUH ONuChIBaTh U  OOBACHATH (PU3MUECKUE SBIECHUS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB PEIIECHUS NPOCTEUIINX PACYETHBIX 3aJa4 C MHCIOJIb30BAaHUEM
bu3nUecKux Moesel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YyMEHUWH HaOMIOJaTh MPHUPOAHBIE SIBICHHWS U  BBINOJHATH  OIBITHI,
nabopaTopHble paboThl M HKCIEPUMEHTAIbHBIE HCCIIEAOBAHUS C HCIOJIb30BAaHHEM
U3MEPUTENIBHBIX TPHOOPOB;

® OCBOCHHE TPHUEMOB padboTHl ¢ WHpOpMaIueln (PU3NIECKOro CconepKaHusl, BKIIIOUas
UHPOPMALIUIO O COBPEMEHHBIX JOCTIKEHHSIX (U3UKH, aHAIU3 U KPUTUYECKOE
OlIEHUBaHHE UHPOPMALIUY;



® 3HAKOMCTBO CO cdepaMu MpodheCcCUOHATHLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha IOCTHKCHUSAX (PU3HUECKON HAYKH.
Ha usydyenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs

otBoauTCs 221 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleno), B 8 kiacce — 68 yacoB (2 yaca B

HeJeno), B 9 kiacce — 85 vacoB (2 yaca B MepBOM IMOJIYTOJIMU, 3 Yaca BO BTOPOM IOJIYTOJIUN).

B

COOTBCTCTBUU C q)eﬂepaJIBHbIMI/I Tpe6OBaHI/ISIMI/I 10 OpraHu3alun 06yquI/151, 3aJaHHbIMHA

®I'OC u IlpumepHoii pabodeld mporpaMMoil BOCHHTAHHUS, B paMKaxX HTaHHOW IPOrpamMMbI

YYMUTENIb B XOJ€ OpPraHHU3alMy YPOKOB M BHEYPOYHBIX 3aHATUN pEau3yeT CIIECAYIOLIUE BHJbI
JEATENIBHOCTH ¢ yuéToM [IporpaMmMsl BociuTaHuUs:

>

>

>

>
>

VYcraHaBIMBAaeT JOBEPUTENbHbIE OTHOLIEHHS MEXIy Y4uTelIeM M 0oOy4aroluMucs,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCIIPUATHIO YYaIIUMUCS TpeOOBAHUI U TPOCHO yUUTES;
[ToGyxnaer oOyuaromuxcst coOjogaTh Ha YpOKe OOLIENPHHSATBIE HOPMBI IOBEACHUS,
npaBuiia OOIIEHHUs CO CTAPIIUMU (YUYUTESIMH) M CBEPCTHUKAMU (00yUJarOIUMuUcs);
[TonnepkuBaeT B 1€TCKOM KOJJIEKTUBE JEJIOBYI0, IpYXKeN00HYyI0 aTMochepy;

Nuanmuupyer oO0ydaromuxcst K OOCYKIEHHIO, BBICKa3bIBAHMIO CBOETO MHEHHS, BBHIPAOOTKE
CBOETO OTHOIIECHHS IO MOBOAY IOIY4aeMON Ha YPOKE COIMATIbHO 3HAYNMOW HH(POPMALINH;
CTpouT BOCHUTATENbHYIO JAEATEIBHOCTh C Y4ETOM KYJIbTYPHBIX pa3JIMuuil JAeTeH,
II0JIOBO3PACTHBIX U UHAUBUAYAIBHBIX OCOOCHHOCTEH;

[IpuBnekaer BHMMaHUE OOYYArOIIMXCS K LIEHHOCTHOMY AacCHEeKTy H3y4YaeMbIX Ha YpOKe
SIBIICHUH, TIOHSITAN, TPUMEPOB;

AHau3upyeT peagbHOe COCTOSHUE JIe]l B y4eOHOM Kilacce/TpyIiIe;

Haxomur neHHOCTHBIN acmekT y4eOHOro 3HaHWS W WHPOpMalnuu, OOECIeYHBaTh €ro
MOHUMaHHUE 00yYarOIIUMHUCS;

[lpuBnekaer BHUMaHHE OOyJalOIUXCA K OOCyXKIaeMoW Ha ypoke HH(pOpMAIHH,
AaKTHBU3UPOBATH MIO3HABATEIbHYIO JEATEIILHOCTh 00YUYaOIINXCS;

[ToGyxnaeT cobaroaaTh Ha ypoKe MPUHLIUIBI y4eOHOM JUCHUIUIMHBI U CAMOOPraHU3aIHy;
CoTpyaHHYaeT ¢ APYTMMHU IelarorndyeckMMyu paOOTHUKAMU U JAPYIMMHU CHEIMaIMCTaMH B
pELIEHNN BOCIIUTATEIbHBIX 3a/1a4;

Co3naér B y4eOHBIX Tpynmax (Kjacce, KpyXKe, CEeKIIMU U T.N.) Pa3HOBO3PACTHBIE JIETCKO-
B3pOCJIbIE OOIIHOCTH 00Y4aIOIIUXCS;

VYrpasnser yueOHbIMU TPYNIIAMHU € LEIbI0 BOBIEUEHHUS 00yUaroLMXcs B rpoiiecc o0ydeHus u
BOCIUTAHUS, MOTUBHUPYSI UX y4EOHYIO-IIO3HABATENIbHYIO AEATEIbHOCTD;

OpranuzoBbIBaeT SKCKYPCUH, TOXObI U KCHEIULIUU U T.I1.;

3amuimaeTr J0CTOMHCTBO M MHTEpPEChl O0YYarolUXCs, MOMOIaTh JETSM, OKa3aBIIMMCS B
KOH(JIMKTHOW CUTYyalluH;

Onupaercs Ha JKU3HEHHBIH ONBIT OO0YyYaroUMXCs YY4ETOM BOCHMTATENBHBIX 0a30BbIX
HalMoHaNBHBIX 1eHHocTel (BHL);

Onupaercs Ha )KM3HEHHBIN OMBIT O0yYarOMINXCs, IPUBOJS JAEHCTBEHHbIE MTPUMEPHI, 00pasbl,
MeTapopsl — U3 OJUZKUX UM KHUT, (UIBMOB, MYJIbTUKOB, KOMIBIOTEPHBIX UID;

BrickasbiBaeT CBOWM HMHTEpeC K YBIEYEHMSIM, MeUTaM, >KM3HEHHBIM IUIaHaM, MpodiemMam
JeTei/00yJaromuxcsi B KOHTEKCTE COJIEP)KaHUs yueOHOTO TIPEIMETA;

[TpuBnekaeT BHUMaHuEe 00y4arOLUXCs K TyMaHUTapHBIM IpobdiieMaM 00I11ecTBa;
BocnuteiBaer y 00yyaromuxcst 4yBCTBO YBa)KE€HUS K JKU3HU JIPYTUX JIIOJIEH U *KU3HU BOOOIIIE;



» PasBuBaeT y 00ydaronmxcs Mo3HaBaTebHYIO0 aKTUBHOCTh, CAMOCTOSITEIILHOCTh, HHUITHATUBY,
TBOPUYECKUE CIIOCOOHOCTH;

» ®opmupyeT y 00ydarImuxcs KyJIbTypy 3I0pOBOTO U O€30M1aCHOr0 00pa3a KU3HU;

» OO6maercs ¢ oOyuvaronumucs (B Iuajiore), NMpu3HaBaTh WX JOCTOMHCTBA, MOHMMAaTh M
MPUHUMATH UX;

» Peanmmzyer Ha ypokax MOTHMBHPYIONIMK MOTEHIIMA IOMOpA, pa3pspKaTh HAMPSHKEHHYIO
00CTaHOBKY B KJ1acce;

» OnupaeTcst Ha IICHHOCTHBIC OPHUEHTUPBI 00YYAIOUIUXCS C YUETOM BOCIUTATEIBHBIX 0a30BBIX
HanMoHaNbHBIX 1eHHocTed (BHLL);

» OnupaeTcss Ha JKU3HCHHBIA OINBIT OOYYAIONIMXCS, YTOYHSS YTO OHHM YHTAIOT, YTO OHHU
CIIYIIAIOT, BO YTO OHU UTPAIOT, O YEM TOBOPSIT HA TIEPEMEHaX, O UEM YaTATCS B CETHIX;

» AKIEHTHpYeT BHHMMaHHC OOYYalOIIMXCS Ha HPABCTBEHHBIX MPOOJEMax, CBS3aHHBIX C
HAyYHBIMH OTKPBITUSIMU, H3y4aeMbIMU Ha YPOKE;

» [lomoraer oOydJarMMMHKCS B3MJISIHYTh Ha YY€OHBIH MaTepuas CKBO3b MPU3MY YEIIOBEUCCKOU
LEHHOCTH;

» YUuTBIBa€T KYJBTYpHBIC Pa3JIMYM OOYYAIOUIMXCS, TOJOBO3PACTHBIC W WH/WBUIYAIbHBIC
OCOOCHHOCTH JIeTeH;

» @opMupyeT y 00y4aromuxcs TPakIaHCKYIO IMMO3HINI0, CIIOCOOHOCTh K TPYAY U JKHU3HH B
YCIIOBHSX COBPEMEHHOT'O MHPA;

» MopenupyeT Ha YypOKE CHUTyallMd IS BBIOOpAa TOCTyNKa OOydYaromUMUCS (TEKCTHI,
uH(porpaduka, BUACO 1 JIp.);

» Co3naét JOBEpUTEINbHBIN ICHXOJOTHUECKUI KIIMMAT B KJIacce BO BPeMsl YpOKa.

COJAEPKAHUE OBYYEHUSA

7 KJIACC

Pazgea 1. ®u3uka u e€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoasl. OU3NYECKHE SABICHUSA: MEXAHUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Pusnueckue MNpudOpHI.
[TorpemHocTs H3MepeHnil. MexxayHapoHas CHCTEMa EANHHII.

Kak ¢u3uka m npyrue ecrecTBeHHblE HayKd M3y4yaroT MpHUpoay. EcTecTBeHHO-Hay4HBbIH
METOJ TMO3HaHMA: HaOJI0JeHHE, IOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIEPUMEHT IO TPOBEPKE THUIOTE3, OObsACHEHHE HalmonaemMoro spieHus. OnucaHue
(GU3UYECKUX SIBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. Mexanuueckue, TEIJIOBbIE, JIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIE SIBJICHHUSI.

2. Owusnveckue MpuOOPHI U MPOLEAypa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM M IH(PPOBHIM

npuOOpoOM.

Jlabopamopuvie pabomul u onvimel.

1. Onpenenenue 1eHbI eIEHUS MIKAIbl H3MEPUTEIHLHOTO IPUOOpA.

2. H3mepeHue pacCTOSTHUMA.

3. H3mepenne 00bEMa )KUIKOCTH B TBEPIOTO TEIIa.

4. OmnpezeneHue pa3MepoB MaJbIX Tell.



5. MsmepeHue temiepaTypbl MpU IOMOIIM JKUIKOCTHOIO TEPMOMETpa W JlaTYHKa
TEMIIepaTyphI.

6. IlpoBemenue wuccieqOBaHUS O MPOBEPKE THIOTE3BI: AATBHOCTH IMOJIETA IIApHUKA,
MYLLEHHOTO0 TOPU30HTAJIHO, TEM 0O0JIbIlIE, YEM OOJIbIIIE BHICOTA ITyCKa.

Pa3nes 2. leppoHavyabHbIe CBeleHHS O CTPOCHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pasMepbl. ONBITH, JOKa3bIBAKOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenune yactun BemiecTBa. CBS3b CKOPOCTH JBWKEHHUS YacTHL C TEMIIEPAaTypOH.
bpoynosckoe nBuxenue, auddysus. BzanmonelicTBue dYacTUIl BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperaTHple COCTOSIHMSL ~BELIECTBA: CTPOEGHHME Ta30B, JKUJAKOCTEH M TBEPABIX
(kpucTainyeckux) Teia. B3auMocBsA3b MEXJy CBONCTBAMHM BELIECTB B PAa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSIHUUN
BOJIBI.

Hemoncmpauuu.

1. HabGmroneHnue 6pOyHOBCKOTO JIBHXKEHUSI.

2. HaGmopenue nuddysun.

3. HaOmonenue sBneHwid, OOBACHIIOMNXCS MPUTSDKEHHEM HIIM OTTAIKUBAHUEM YaCTHUI]

BELIECTBA.

Jlabopamopnuvie padbomot u onvimol.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UcIoIb3oBanueM (hoTorpaduwii).

2. OmbIThl IO HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBu:xeHHe U B3aUMO/ieilicTBHE TeJl.

Mexannueckoe IBUKEHHME. PaBHOMEpHOE U HepaBHOMEpHOE JBMkKEHHE. (CKOpOCTb.
CpenHsist CKOpOCTh IPH HEPABHOMEPHOM JIBM>KEHUH. Pacu€r myTu U BpeMEeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH WHEpPIUHU. B3aummonelcTBHEe Tel Kak NpPUYMHA W3MEHEHUS
CKOPOCTH JBWKEHHS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Ten. Cunma ynpyroctd M 3akoH ['yka.
N3mepenne cuibl C MOMOIIBIO JWHAMOMETpa. fIBleHHE TArOTeHUs U cuiia TshkecTH. Cuia
TSKECTU Ha JIpyrux IiaHerax. Bec tenma. HeBecomocth. CrioxkeHue cuil, HampaBJI€HHBIX IO
onHOI npsmoii. PaBHozelcTByronas cuit. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHHUE IOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHn4ecKoro IBUKEHUS Tena.

H3mepeHne ckopocTy NpSIMOIMHEMHOTO ABMXKEHHUS.

HabGnronenue siBeHUs HHEPIUN.

HabmioneHne u3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH Tell.

CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TE.

CroxxeHue cuil, HalpaBJIE€HHBIX 110 OJTHON TPSIMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpeneneHrie CKOpPOCTH PAaBHOMEPHOTO JABI)KEHUS (LIapuKa B JKHJIKOCTH, MOJIEIH
AJIEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).

o0k whE



2. Omnpenenenue cpemHeld CKOPOCTH CKOJBKECHHS Opycka WM MIapuKa 1O HAKJIOHHOM
IJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO TeEa.

4. OmnbITl, JEMOHCTPHUPYIOIINE 3aBHCUMOCTh pacTspkeHus (aedopmanmu) IpyKUHBI OT
IIPUJIOKEHHOMN CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U
XapakTepa COIPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHbBIICHUS U YBETUYEHU JaBieHus. /laBienue ra3a. 3aBUCUMOCTD
JaBJICHHS Ta3a OT 00bEMa, Temneparypsl. [lepenava gaBneHuss TBEPABIMU TEIAMU, KHUIKOCTIMU
u razamu. 3akoH Ilackans. [TneBmMarnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUAKOCTH OT
rryounbl.  [mapocratmdeckmii  mapagokc. CooOmarommecss cocyabl.  [wmapaBimueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJl YypoBHeM Mops. [lpubopsl s u3MepeHus
aTMoc(hepHOro JaBICHHUS.

JelicTBHE )XUJIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX Teno. BriTankuparomas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHuUs: KUIKOCTHIO U ra30M.
CooOmaromnuecs cocyabl.

I'uppaBnmueckuil mpecc.

[TposiBnenue neicTBus aTMOC(HEpPHOTO JaBICHHUS.

ook wnE

3aBUCHMOCTD BBITAJIKUBAIOMICH CHJIBI OT 00BéMa HOpr>KéHHOI>’I HqaCTH TCJIa H
IIJIOTHOCTH XUJKOCTH.

~

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOW KUJKOCTH.

8. VYcioBue 1utaBaHWS TeN: IUTaBaHWE WM TIOTPY)KEHHE TEl B 3aBHCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie padomol u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BoJie OT 00b&Ma MOTrpyKEHHOM B *KHMIKOCTb
4acTH TeJa.

2. OmnpezneneHue BBITAIKUBAIOIIEH CHJIbI, JIEHCTBYIOLIEW Ha TeNo, IMOTPYXEHHOE B
HKUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI, JEHCTBYIOIIEW Ha TEIO B
KUJKOCTH, OT Macchl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKUBAIOUIEH CHIIBI, NEHCTBYIONIEH Ha
TEJIO B ’KMJKOCTH, OT 00BbEMa MOTPYKEHHON B JKUAKOCTh YaCTH TeJla U OT MJIOTHOCTH
KUJKOCTH.

5. KonctpyupoBaHue apeoMeTpa HIM KOHCTPYMpOBAaHHE JOAKU U OOpeAeseHue eé
I'PY30I0ABEMHOCTH.

Pa3nes 5. PaGora nu MoiHOCTh. JHeprus.

Mexannueckasi pabora. MOLTHOCTb.



[IpocTbie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCThb. [IpaBuiio paBHOBecHUs
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHMKH.
KIIJ mpocTsix Mexanu3MoB. [IpocTeie MexaHU3MbI B OBITY U TEXHHKE.

Mexanuyeckas sHeprus. KuHetmueckas W nNoOTeHUHaIbHas »Heprus. lIpeBpainenue
OJIHOTO BUJIa MEXaHUUYECKON 3HEPTUU B JPYTroil. 3aKOH COXPaHEHUS PHEPIUH B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl NpOCTBIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimeol.

1. Omnpenenenue pabOTBl CHIIBI TPEHUS MPU PABHOMEPHOM JABWKEHHM Tejla IO

TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.

3. Usmepenne KII/] HaKIOHHOH MIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTUH.

8 KVIACC

Pa3gen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KMHETUUYECKOM TEOpUHU CTPOEHUS BellecTBa. Macca
W pa3Mepbl aTOMOB U MOJEKYJI. OmbIThl, TOATBEPXKIAIONINE OCHOBHBIC IOJIOKCHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, KUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPIBIX TSI HA OCHOBE TIOJIOKEHUH
MOJIEKYJIAPHO--KUHETHYEeCKOM Teopun. (CmauMBaHWE M KanwuIIpHbIE sBieHUs. TeroBoe
pacIIMpEeHHE U CKaTHUE.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOIO JBMXKEHHS YacTHL.
Buytpennsis aHeprus. CnocoObl W3MEHEHHWsT BHYTPEHHEW OJHEpPruM: TeIuionepenadya u
coBeplieHre paboThl. Buapl Teronepenaun: TeriIonpOBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.

KonuyecTBOo TemnoTel. YenbHas TEIJIOEMKOCTh BeEIIeCTBa. TeMI000MEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OarnaHca. [lnmaBrmeHue u OTBepAeBaHUE KPHUCTALITUYECKUX
BEIIECTB. YJAeNbHas TemioTa raBieHus. [lapooOpasoBanue u KoHjeHcanus. Mcmapenue.
Kunenne. YnenbHas temniora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT
aTMoc(hepHOTo JaBICHHUS.

BnaxuocTs Bo3ayXa.

DHeprus TOIIUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuntmuner pabotel TemnoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemmoBbie
JIBUTATENIH U 3aIIUATA OKPYKAIOMIEH CPEbI.

3aK0oH COXpaHEHUs U IPEBPAILICHUsS SHEPTUHU B TEIUIOBBIX MPOIecCcax.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABHKEHUS.

Hab6mronenue nuddys3un.

Habmroenue siBJIeHUI cMauMBaHUS ¥ KAMHJUTSIPHBIX SBICHUM.

Habmronenue TennoBoro pacipeHus Ted.

V3MeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTyphbl.

No akowobdE

Buasl Terionepenayn.



8. OxutaxxaeHue mpu COBEPIIICHUU PaOOTHI.

9. HarpeBanue npu coBepLICHUN PaOOTHI BHEIIHUMH CHUIIAMHU.

10. CpaBHeHue TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HabmroneHuie KumeHus.

12. HaGnroieHre IOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.

13. Mozeny TEIIOBhIX IBUTATENIEH.

Jlabopamopnuvie pabomot u onvimeol.

OnbITHI 1O OOHAPYKEHUIO TIEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSL.
OMnBITHI O BhIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIM caxapa.
OnbITH 10 HAOJIIOACHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH U TBEPBIX TEI.
Omnpenenenue AaBICHHUS BO3yXa B OaJUIOHE LIMPUIIA.

a N E

OnbITH, AEMOHCTPHPYIONIME 3aBUCHMOCTH JaBJCHHS BO3AyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka rumoTe3bl JMHEHHOM 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. HaOmoneHue n3MeHEHUs BHYTPEHHEW SHEpruM Teja B pe3ysbTaTe TeIUlonepenadd U

paboThI BHELIHUX CHJL.

8. HccnenoBanue siBICHHUS TEMIOOOMEHA PU CMEIIMBAHUH XOJIOHOW M TOPSTUEH BOIBI.

9. OmnpeneneHne KOJUYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAOH MpH TEIUIOOOMEHE C

HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenpHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca UCIapeHus.

12. Onpenenenre OTHOCUTENILHON BIAKHOCTH BO3/yXa.

13. Onpenenenue yaenbHON TEIIIOTHI IJIABJICHUS JIbJA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsAnoB. BizanmmopelcTBHe 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aWMOJIEUCTBUS 3apSKEHHBIX TEI OT BEJIUYUHBI
3apsJI0B U PaCCTOSTHUSL MEXKY TEIaMH).

Onekrpuueckoe nosne. Hanpsx€HHOCTh 3nekTpuueckoro nois. [IpuHuun cynepnozunuu
AIIEKTPUYECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu ai1eKTpUYECKUX 3apsioB. DJIEMEHTAPHBIA 3JeKTpuueckui 3apsan. CrpoeHue
atoMa. [IpoBOTHUKM U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsa.

ONEKTpUYECKUH TOK. YCIOBHS CYHIECTBOBAHHS JJIEKTPUUYECKOTO TOKa. McTOouHMKH
IOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPHUYECKOrO TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUM TOK B )KUJKOCTSIX U ra3ax.

Onekrpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ComnpoTuBIeHHE
IIPOBOJIHHKA. Y JIEIbHOE CONPOTUBIEHWE BemecTBa. 3akoH Owma [ ydacTka ILEenu.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH ANIEKTPUYECKOTO ToKa. 3akoH J[xoyns—JIeHma. Dnekrpuyeckue 1enu
U TIOTPEOUTENHN AIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocrosiHHBIE MarHuTHl. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarmuTHoe IIOJIE.
MaruauTtHoe noje 3eMiIH U €ro 3Ha4eHue i KU3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe nose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. JIeCTBME MarHUTHOTO TOJIS



Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb MOCTOSHHOrO TokKa. lcnosb3oBaHue
AJIEKTPOJIBUraTesIeH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIOPTE.

Onpitel  @apagess. SIBneHue  ayieKTpomMarHuTHOW  uHAykuuu. IlpaBuino  JleHna.
Onekrporenepatop. CrnocoObl TOMYyYEHUS JIIEKTPUUYCCKOW SHEPruu. ODJNEKTPOCTAHIIMHM Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

OneKTpu3anus Ted.

JIBa poJia aEeKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apyKEHHBIX TEll.
VYCTpoicTBO U IEMCTBUE 3IEKTPOCKOTA.

DneKTpocTaTUuecKast UHIYKIHSL.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3aPsI0B.

[IpOBOJHUKY U TUBTEKTPUKH.

MoenupoBaHH€E CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

W cTOYHMKY TOCTOSIHHOTO TOKA.

©OoNoe Ok owdE

JleficTBHS SJIEKTPUYECKOTO TOKA.
. DJIEKTPUUYECKUI TOK B )KUIKOCTH.
. "'a30BBbIit pazps.

[ S T
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. 3MepeHne cuiibl TOKa aMIIEpMETPOM.

[EEN
w

. I3MepeHne 2JeKTpUYeCKOro HaNpsKEHNs BOJIBTMETPOM.

[EEN
N

. Peocrat u mara3uH COpOTHBIICHUM.

[EEN
a1

. BzanmMmoiericTBrEe MOCTOSIHHBIX MAarHUTOB.

[HEN
(o2}

. MonenupoBaHrue HEBO3MOYKHOCTH Pa3/CIICHUsI IOJIOCOB MarHUTa.
. MojenupoBaHue MarHUTHBIX TOJICH IMOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHoe noje Toka. DIeKTPOMArHuT.

. JleficTBMe MarHUTHOTO TOJIL HAa MPOBOJIHUK C TOKOM.
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. 3J'I€KTpO)IBI/IFaT€J'II> IIOCTOSAHHOI'O TOKA.

N
N

. UccnienoBanue sABieHUS 3IEKTPOMArHUTHON MHIYKIIVH.

N
w

. Onbrter @apagest.

N
D

. 3aBUCHUMOCTb HaIrpaBJICHHUA UHAYKIIHOHHOT'O TOKa OT YCHOBI/Ifl €0 BOBHUKHOBCHUSL.
25. DieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnBITHI MO HAOTIOEHUIO DNIEKTPU3AIIUHU TNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS IEKTPUIECKOTO MO HA MPOBOIHUKU U AUDICKTPUKH.
CoOopka u mpoBepka pabOThI ANEKTPUIECKON IIETH MOCTOSTHHOTO TOKA.

V3mepeHue u peryJIMpoBaHHUEe CHUITBI TOKA.

W3mepenre u peryampoBaHue HaAIPSHKCHUS.

ook wnhE

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHUS

pe3UCTOpa U HAINIPSHKEHUS HA PE3UCTOPE.

7. OnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  AJIEKTPHUECKOTO  COMPOTHBIICHUS
IPOBOJHHKA OT €TI0 JJIMHBI, IJIOIIA/IH ITONIEPEYHOr0 CeUeHHs U MaTepHuaa.

8. Ilpoepka mpaBuia CIOXKEHHUS HANPSOHKEHUH TNPH TOCIEA0BATEILHOM COEAMHEHUH
JIBYX PE3UCTOPOB.

9. TIposepka mpaBuia I CUIIBI TOKA MPH MAPAJUIEITFHOM COSTUHEHUN PE3UCTOPOB.



10. Onpenenenue pabOThI AESKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

11. OnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBHCUMOCTH CHJIBI TOKA, MIIYLIETO Yepe3 JaMIOYKy, OT HAIPsDKEHUS
Ha Heu.

13. Onpenenenne KIIJl narpeBares.

14. UccnenoBanre MarHUTHOTO B3aUMOZEHCTBUS IIOCTOSTHHBIX MarHUTOB.

15. 3yueHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HUX OOBEIUHEHUU U
paszeneHuu.

16. UccnenoBanue AeHCTBUS 2IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOAECUCTBUS KAaTyIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HAaIIPABJICHUS TOKA B KaTYyIIIKE.

18. M3yueHue AeliCTBUS MarHUTHOTO IOJISt HA IPOBOJIHHUK C TOKOM.

19. KonctpynpoBanue 1 u3y4eHue padboTsl SJEKTPOIBUTATEIS.

20. Nsmepenue KII/] anexkrponBuraTensHOM YCTaHOBKH.

21. OnbITEl 10 MCCIIEOBAHUIO SIBJICHUS JIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBAaHHE
U3MEHEHUH 3HAUeHUs U HalpaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmxeHue. MatepuanbHas Touka. Cucrema orcuéta. OTHOCUTENIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMonMHENHOEe ABMKeHHE. HepaBHoOMepHOe
IpsIMOJIMHENHOE ABM>KeHHE. CpenHsss M MIHOBEHHAs CKOPOCTb Tejla IPU HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOe npsiMosinHeHoe apukeHne. CBoboHoe najgeHue. OnbIThl
lanunes.

PaBHOMepHOE nBMXeHHE Mo OKpykHOcTH. Ilepuon u wacrora obpamieHus. JIuneitHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IlpunHiun
CYNEPIIO3UIUHN CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuia TpeHMs: cujla TPEHHUsS CKOJIBKEHHS, CHJIa TPEHHS
MIOKOSI, IPYTHUE BUBI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1aHer Bokpyr Connpa. IlepBas kocmmueckas ckopocTs. HeBecomocts un
[epErpy3KHu.

PaBHOBecue MarepuanbHOI ToOuku. AOGCOTIOTHO TBEPOE Teno. PaBHOBecHe TBEPIOTO Tema
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3meHenne ummynbsca. MMmynbe cuiibl. 3aKOH COXPAHEHMS! HMMITYJIbCA.
PeaxkTnBHOE ABMKEHHE.

Mexanuueckasi pabota U MOUIHOCTb. PaboTa cuil TSDKECTH, ynpyrocT, TpeHus. CBsi3b
sHepruu u pabothl. [loTeHumanbHas SHEpPrus Tena, MOJHATOrO Haja TMOBEPXHOCTHIO 3EMIIH.
[ToreHunanbHas SHEPrUs cxaTtoi npyxuHel. Kunernueckas sneprus. TeopeMa 0 KHHETUUECKOM
SHEPruM. 3aKOH COXPAaHEHUS MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HabGmroneHne MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX TeJ OTCUETA.
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CpaBHeHHME TyT€l W TPACKTOPUM ABUKEHHS OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO
pPa3HBIX TEJl OTCYETA.

N3mepenne cKkOpOCTH U YCKOPEHUS MPSMOIMHEHHOTO JBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKECHHUSL.

HabGnonenue nBukeHus Tesaa no OKpyKHOCTH.

Habmroienne MexaHU4ecKuX sIBJICHUN, TPOUCXOSIINX B cucteme oTcuéra «Tenmexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTEIIFHO KaOuHeTa PU3UKU.
3aBUCHUMOCTb YCKOPEHHMS TeJla OT MAacChl Tela U IEUCTBYIOIIEH Ha HETO CHUJIBI.
Habmtoienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUH TEII.

W3menenue Beca Tena npu yCKOPEHHOM JIBHXKEHHH.

. Ilepenada nmiynbca npyu B3aUMOJEHCTBUAU TEIL.

. IIpeobpazoBaHusi SHEPTUM NIPU B3aUMOAEUCTBUH TEIL.

. CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

. CoxpaHenue numnysbca Ipyu abCOIIOTHO yIIPYrOM B3aUMOJCHCTBUY.

. HaGmroieHne peakTUBHOTO IBU)KEHUSI.

. CoxpaHeHne MeXaHU4eCKOi SHepruy Ipy CBOOOJHOM MaJCHUH.

. CoxpaHeHne MeXaHU4eCKON PHEPIUH IIPU IBUKEHUU TeJa M0 IeHCTBUEM IIPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1.

10.

11.

KoHcTpyrpoBanue Tpakta Juiss pa3roHa W JaJIbHEHIIEr0 PaBHOMEPHOIO JABMXKEHUS
[IApUKA WIH TEIEKKHU.

OmnpeneneHue cpeiHed CKOPOCTH CKOJBXEHHsSI OpycKa WM JBMXKEHHUS IIapUKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue ycKOpeHHMs Teja IPU PAaBHOYCKOPEHHOM JIBMJKEHUHM [0 HAKJIOHHOW
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHU MyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBUXKEHMM 0e3
Ha4yaJIbHOU CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIM NpPU PAaBHOYCKOPEHHOM JBI)KEHHHM 0€3 HadaabHOU
CKOPOCTH MYTH OTHOCSTCS KaK psii HEUYETHBIX YHCEeN, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTU CHJIBI TPEHHUS CKOJBXEHHS OT CHJIbBI HOPMajbHOTO
JIaBJICHMSL.

Onpenenenne k03P PULINEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU NPY>KUHBI.

Onpenenenve pabOTHl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenne pabOThl CUJIBI YINPYTOCTH MPU HOIBEME TIpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJABUYKHOTO OJIOKOB.

W3yuenune 3aK0Ha COXpaHEHUS SHEPTUN.

Pa3zgen 9. Mexannuyeckue KoJe0aHUA M BOJIHBI.
KonebartenbHoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHMIA: MEpHOJ, 4acToTa,

amMIIuTYAa. MareMaTHYecKUil M TNpPYXKUHHBIH MasTHUKU. [IpeBpallieHue 5SHEpPruu INpu
K0JIe0aTeIbHOM JIBUKECHUU.



3aryxaromue konebanus. Beinyxnennsle konebanus. Pesonanc. MexaHndeckrue BOJIHBI.
CBOﬁCTBa MCEXaHNYECCKHUX BOJIH. HpOI[OJII:HBIe " MOICPCUHBIC BOJIHBI. I[JII/IHEI BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.
3Byk. ['poMKOCTH 3ByKa M BbIcOTa TOHA. OTparkeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
Hab6nronenue xonebanuii Tel moa JeHCTBUEM CHIIBI TSDKECTH M CHJTBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH M Ha PY>KHHE.
HabGnronenue BoIHYKIEHHBIX KOJIeOaHUH U pe30HaHCA.
PacnipocTpanenue mpoaoabHbIX U MTONEPEUYHBIX BOJH (HA MOJICTIN).
HabGnronenre 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

I

AKYCTHUYECKHI1 pe30HaHC.
Jlabopamopuvie pabomsl u onvimol.
1. OmpeneneHuie 4aCTOTHI U TIEpHOAA KOJIECOAHUN MATEMATHYECKOTO MAsITHHUKA.
2. OmpezneneHue 4acTOThI U MEpHOa KoJIeOaHU MPY>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTU TepHOJa KojeOaHWN IMOABEIIEHHOTO K HHUTU Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHofa KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka He3aBUCHUMOCTU NEpHOAAa KOJEOAHWW Ipy3a, MOJBELIEHHOIO K HUTH, OT
Macchl Ipy3a.
6. OnbITel, JOEMOHCTPUPYIOIIME 33aBHCUMOCTh IMEpUoia KOJIEOaHWH MPYKHUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue ycKOpeHHs] CBOOOIHOTO Ma/ICHUSI.
Pa3zpgen 10. DiiekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMArHUTHBIX
BOJH. [lIKkasa 3eKTpoMarHuTHBIX BOJH. MCIonb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa IEKTPOMArHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBa CBETA.
Jlabopamopuvie padomol u onvimel.
1. M3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C OMOIIBI0 MOOMIIBHOTO TeNedoHa.
Pasznen 11. CBeToBble siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. IIpsMonuHEHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETa.
IIpenomnenue cBeta. 3aKOH mpenomiieHus: cBeTa. [lolHOe BHYTpEHHEE OTPAKEHUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPA)KEHUS B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox nyweit B nuH3e. Omntuueckas cuctema (oToamnmapara, MHKPOCKONA H
Teneckona. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1aabHO30PKOCTb.
Paznoxenue 6enoro ceera B criektp. OnbiTel HptoToHa. CliojkeHue CrieKTpaIbHBIX [[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
1. IIpsmonuHeitHOE pacnipocTpaHEHHE CBETA.



OtpaxkeHue cBeTa.

[Tony4yenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomienue ceera.

OrnTuyeckuii CBETOBO/I.

Xox nydeit B coOuparoiiei TuH3e.

XoJ1 1ydeil B pacCcerBarolei JIMH3E.

[Toryuenue n300pakeHU C TOMOILBIO JIUH3.

. IIpunnun neiictBus oToamnmnapara, MUKPOCKOIIA U TEJIECKOTA.

10. Mogens riasa.

©OoN kLD

11. Paznoxxenne OEIoro CBETa B CIIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopuvie pabomsl u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXXEHUSI CBETOBOTI'O JIy4a OT yIJjla MaJeHusl.

2. H3yueHue xapakTepUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTHU YIJia MPEJIOMIICHHS CBETOBOTO JIy4a OT yrjia MaJeHHs Ha
IPaHULIE «BO3IYX—CTEKIIO».

[Tomyuenue n300pakeHuii ¢ TOMOIIBbIO COOMPAIOIIEH JTNH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS H ONTUYECKON CHUIIBI COOMPAIOIICH JIMH3EI.
OnbITHI O Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

No ob

OIMBITEL 110 BOCIIpUATHUIO LBETA MPEAMCTOB IIPpHU HX Ha6JIIOI[€HI/II/I 4YCpe3 IBCTOBLIC
(GUIBTPBL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

Omnsitel Pesepdopaa u mnanerapuas mojnenb aroma. Moaens atroma bopa. Mcnyckanue u
norjouieHre ceera atoMoM. KBauThl. JIuHelyarbie CIeKTpHI.

PagmoaktuBHOCTh. Anbda-, Oeta- u Tamma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnass moxens atomHoro sapa. M3orombl. PanuoaktuBHble mnpeBpamieHus. llepuon
MOJIypacnaia aTOMHBIX siJIEp.

SnepHble peakiyy. 3aKOHbI COXpPaHEHMsI 3apSAA0BOI0 U MACCOBOTO YHCEN. DHEPIUsl CBSI3U
ATOMHBIX AOEP. CBsi3p Maccel U OHCPIUH. PeaKIII/II/I CHUHTE3a W JOCJICHUA ANCP. Uctounukn
sHeprun CoJiHIA U 3BE3I.

Snepnas snepreTuka. JleiicTBUA paAMOAKTUBHBIX U3IYYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsl U3JIy4eHHS U TOTJIOLIEHHUS.
CrexTpsl pa3IuYHbIX Ta30B.

CrnexTp BoaOpoO/Ia.

Hab6monenue TpexoB B kamepe Buibcona.
Pabora cuéryrika HOHU3UPYIOMINUX U3TYyIEHH.

ook wnhE

Perucrparus u3irydeHus IPUPOTHBIX MUHEPAIOB M MTPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3IY4YEHUS.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacCTHIBI [0 TOPMO3HOMY MyTH (IO
¢dororpadusm).

3. H3mepeHune paaroakTHBHOTO QOHA.

IHoBTOpPUTEIBbHO-000011IAK0 M MOYJIb.



[ToBTOpHTENEHO--0000IIAOIMIT  MOAYTh MpEAHA3HAUYeH I CHCTEeMaTH3alud |
0000111eHUsT IPEMETHOTO COJIEPKAHMSI U OTBITA IEATEILHOCTH, IPUOOPETEHHOTO MPH U3yYCHUN
BCET0 Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX STOT YUeOHBIN MpeaMET.

[lpy wW3yYeHUM [NAHHOTO MOJYJS PEAIM3YIOTCS M CHCTEMAaTHU3UPYIOTCS  BUBI
NeATEIFHOCTH, Ha OCHOBE KOTOPBIX O0ECHEeYMBAaeTCS JIOCTH)KEHHE IPEIMETHBIX |
METalpEeIMETHBIX IUIAHHUPYEMBIX Pe3yiIbTaTOB 0OyueHHs, (opMHUpyeTcs ecTeCTBEHHOHAy4YHAs
IPaMOTHOCTh: OCBOEHHME HAYyYHBIX METOJOB HCCIECIOBAHUS SBICHUN TNPHUPOABI M TEXHUKH,
OBJIAJICHUE YMEHUSMH OOBACHATH (HU3MUYECKHUE SIBICHUS, MPUMEHSS IIOJyYCHHBIE 3HAHUS,
pemaTh 3aa4u, B TOM YHCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIC.

[TpuHIMNHAIBHO NEeSITEIBHOCTHBIM XapaKTep JAHHOTO pasjelia peaan3yeTcs 3a C4ET TOro,
4TO 00y4arolIrecs BHIMOIHAIOT 33aHUs, B KOTOPBIX UM IpeIaraeTcs:

Ha OCHOBE IOJIYUYCHHBIX 3HAHUN PACMO3HABATh U HAYYHO OOBSICHATH (PU3MUYECKHE SBIICHHS
B OKPY>KaloIIei MpUpoje 1 MOBCEAHEBHOM KU3HHU;

UCIIOJIb30BAaTh HAYYHBIC METOJbI MCCIECIOBAaHMS (M3MYECKUX SIBICHHH, B TOM YUCIIE IS
IPOBEPKH T'MITOTE3 M MOTYYEHHs TECOPETHUECKUX BBIBOIOB;

OOBSACHATH HAay4YHbIE OCHOBBI HamOoJiee BAXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPAKTHYECKOTO HCIOJIb30BaHUS PA3IMYHBIX HCTOYHHKOB SHEPIHM Ha OCHOBE
3aKOHA MPEBPAIICHUS M COXPAHEHHS BCEX U3BECTHBIX BHJIOB SHEPTHH.

IVMIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA TIMPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

W3yuyenne ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs HaIpaBICHO Ha
JTOCTHKEHUE TNYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.
B pesynprate wusydyenuss (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuatoterocst 6yayT c(hopMUpPOBaHbI CIEAYIONINE JIUNYHOCTHBIE PE3YIbTAThl B YACTHU:
1) maTpMoTH4YeCcKOro BOCIUTAHUA:
MPOSIBJICHUE MHTEPECAa K MCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (pU3HUeCKOn
HAYKH;
[IEHHOCTHOE OTHOIICHHUE K JOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;
2) rpaIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYKICHHH OOIIECTBEHHO 3HAYHUMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C IPAKTHUYECKUM MTPUMEHEHUEM JOCTHKEHUH (PU3UKU;
OCO3HAHUE BAXHOCTH MOPAIIbHO--3TUYECKUX IIPUHLUIIOB B AEATEIIBHOCTH YUYEHOIO;
3) 3cTeTHYeCKOro BOCIUTAHMSI:
BOCIIPUSATHE JCTETUYECKUX KadyeCcTB (PU3MUECKOW HAyKH: €€ TapMOHHMYHOIO IOCTPOCHMSI,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:
OCO3HAaHWE IIEHHOCTH (PU3NYECKOW HAYKHM KaK MOIIHOTO WHCTPYMEHTA IO3HAHUS MHUPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAXKHEUILIEN COCTABISIOLIEN KYJIbTYPHI;
pa3BUTHE HAYYHOU JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TeNIbHOCTH;
5) popMupoBaHus KYJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1ar0NMOTyYHA:



OCO3HaHHE IIEHHOCTH 0e30MacHOro 00pasa >KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUDE,
BXHOCTH TIPaBWJI 0€30MACHOTO MOBEACHUS HAa TPAHCIIOPTE, HA AOPOraxX, C MMEKTPUICCKUM H
TEIUIOBBIM 00OPYJIOBAaHHEM B JOMAITHUX YCIIOBUSX;

c(hOpPMHUPOBAHHOCTH HABbIKA PEQIICKCHH, TIPU3HAHUE CBOETO MPaBa HA OIMIUOKY M TAKOTO e
1paBa y Ipyroro 4eJIoBeKa;

6) TPy10BOr0 BOCIMTAHMSA:

aKTUBHOE y4acTHe B PEHICHMM IMPaKTUYECKHX 3ajad (B paMKax CeMbH, 00pa3oBaTeiabHOU
OpraHm3alyy, Tropoja, Kpas) TEXHOJOTHYECKOW U COLMAJbHOW HaIpPaBICHHOCTH,
TpeOyIOUINX B TOM YHuCe U GU3NUYECKUX 3HAHMUIA,

MHTEPEC K MPAKTUIECKOMY H3YUEHUIO IPO(eCcCHii, CBSI3aHHBIX ¢ (PU3UKOIA;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

OpUEHTAIMsI Ha TpPUMEHEHUE (PHU3MYECKHX 3HAHUU [UIsl pelIeHus 3agad B o0yactu
OKpY>KaloIlle Cpe/ibl, MIAHUPOBAHUS TOCTYNKOB M OLICHKH HUX BO3MOKHBIX MOCIEIACTBUN
TUISL OKPYXKAIOIIeH Cpeibl;

OCO3HaHUeE T100aTbHOI0 XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHUs;

8) ajanTannu K N3MEHAKIIUMCS YCJIOBHAM COUMAIBHON U MPUPOAHOH Cpebl:
MOTPEOHOCT, BO B3aMMOJICHCTBUHM TPU BBIOJHEHUH HCCIEIOBAHUA M MPOEKTOB
(bu3HYECKOi HAPABICHHOCTH, OTKPBITOCTH OMBITY U 3HAHHUSIM JIPYTHX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO IS TEIbHOCTD;
MOTpeOHOCT, B ()OPMHUPOBAHWM HOBBIX 3HAHHWK, B TOM 4wHcIe (HOpMyIHpOBaTH HJCH,
MTOHSTHSI, TUTIOTE3bI O (PU3HUYECKUX OOBEKTAX U SIBICHUSX;

OCO3HaHUe Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTu (DU3HKH;
TUTAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;

CTpEMJICHHE aHAJTU3UPOBATh U BBIABIIATH B3AUMOCBSI3U MPUPO/IbI, OOIIECTBA U SKOHOMHKH, B
TOM YHUCJIE C UCTIOTb30BaHNEM (PU3NYECKUX 3HAHMIA;

OLICHKAa CBOMX JEMCTBUI C YYETOM BIHUSHHMS Ha OKPYXAIOUIYyI0 Cpeay, BO3MOXKHBIX
JI00ATBHBIX TTOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbrate ocBOeHMs NporpaMMbl O (HU3UKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanust y oOyuatomierocss OyAyT CQOpPMHpPOBAaHBI MeTaNpeAMeTHbIEe Pe3yJabTaThl,
BKJIIOYAIOIIME T[103HABaTeIbHbIC YHHMBEpCalbHble Yy4yeOHble JEHUCTBUS, KOMMYHUKAaTHUBHBIE
YHUBEpCaJbHblE YUeOHbIE IeHCTBHS, PETYIATUBHbBIE YHUBEPCAIbHbIC YUeOHbIE ICHCTBHUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUS

ba3oBble JJornueckne geicTBUs:
® BBIABJIATH U XapaKTEPHU30BaATh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SIBICHHI);
® YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMK, OCHOBAHUSA ISl 0000IIeHUS
U CpaBHEHUS,
® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTpUBAEMbIX (akKTaxX, JaHHBIX H
HAOIIOIEHUSAX, OTHOCSIINXCS K (PU3HUUECKUM SIBIICHUSIM;



BBIABJIATE NPUYUHHO--CJICACTBCHHBIC CBA3W IMPU HU3YUYCHUHN (1)I/I3I/I‘-IGCKI/IX SIBICHUM ©
IPOLIECCOB, JeJaTh BBIBOABI C HCIIOJNB30BaHHEM JICAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIFOYCHH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3AX (DH3HMYCCKUX BEIHYNH;
CaMOCTOSITENIbHO ~ BBIOMpATh CIoco0 pemieHuss y4deOHOW  (U3MYecKodl 3amaun
(cpaBHEHHE HECKOJBKHMX BapUaHTOB pEILICHHUsS, BHIOOp HamOoliee MOAXOISIIEIO ¢
y4ETOM CaMOCTOSITEIIHO BBIICICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

UCIIOJIB30BaTh BOIIPOCHI KK UCCIIEIOBATEIBCKUI HHCTPYMEHT ITO3HAHMS,

MPOBOAWTH IO CAMOCTOSTENILHO COCTABIIGHHOMY IUIAHY  ONBIT, HECIOMKHBIH
bU3HYECKUI IKCIEPUMEHT, HEOOIIBIIIOE UCCIICIOBaHNE (PU3UIECKOTO SBICHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OPMAIHIO, TIOJYYEHHYIO B XOJE
WCCJICIOBAHMSI MITU KCTIICPUMEHTA;

CaMOCTOSITENIbHO  (hOpMYJIMpOBaTh OOOOIIEHUST H  BBIBOABI IO  pe3yibTaTaM
POBEIEHHOTO HAOJIOACHUS, OTIBITA, UCCIICTOBAHMS;

NPOTHO3UPOBATh BO3MOXHOE JAJIbHEHIIee pa3BUTHE (U3NUYECKUX MPOIECCOB, a TAKKE
BBIJIBUTATH TPEATNOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIIOBHUSIX U KOHTEKCTAX.

Padora ¢ undpopmanmeii:

OPUMEHATh Pa3IMyHble METO/bl, UHCTPYMEHTBhl U 3alpochl MpH IOUCKE M O0TOOpE
UHGOPMALIMU WU JTAaHHBIX C Y4ETOM IPEUI0KeHHON yueOHOU (pu3ndeckoil 3a1auu;
AHAJIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALUIO PA3IUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAIbHYIO (OpMYy IMpeAcTaBiICHUS HHPOpMaLUU U
WIIIOCTPUPOBATh pElIaeMble 3a/laud HECIOXKHBIMM CXEMaMM, JuarpaMMaMi, HHOMN
rpaduKol U UX KOMOMHAITUSMH.

KoMMyHuKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

B XoJe OOCyxJeHHs Yy4eOHOro Mmarepuana, pe3yJbTaToB JabOpaTOpHBIX padboT u
MIPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMBI M BBICKA3bIBATh HJIEH,
HaIleJICHHbIC Ha pellieHUe 3a/1a4l U MoJIepKaHne OJarokenaTeIbHOCTH OOIIeHNUS;
COMOCTARJISITH CBOU CYXKICHHS C CYXJICHHUSIMH JPYTHX YYaCTHUKOB JHAJIOTa,
0oOHapyXUBaTh pa3IU4Ke U CXOJCTBO MO3UIIHII;

BBIPAXXaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MMUCHMEHHBIX TEKCTaX;

nyOMMYHO  TPEJCTaBISITH  PE3yJAbTaThl  BBIMOIHEHHOTO  (PM3MUYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, TPOCKTA);

MOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHAWBHUIYaTbHOW pPabOTHI
MIPU PEIICHUH KOHKPETHON (PU3NYECKON MPOOIEMBI;

OPUHUMATh 1€ COBMECTHOW J1€ATeIbHOCTH, OPTraHW30BHIBATH JCUCTBUA MO €&
JTOCTHIKEHUIO: PACHpPEIeNIATh POJId, 00CYXKIIaTh MPOLECCHl M PE3yIbTaThl COBMECTHOU
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JFOICH;

BBITIOJTHATh CBOKO YacTh PaOOTHI, JOCTHUTas KA4eCTBEHHOTO pE3yJbTara MO CBOEMY
HATPABICHUIO U KOOPAHMHUPYS CBOU JCUCTBUS C APYTUMHU YJICHAMH KOMAaH/IbI,
OIICHWBATh KA4eCTBO CBOEr0 BKJIAga B OOMMHA TPOAYKT IO KPUTCPHUSM,
CaMOCTOSITEIIEHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOJICHCTBUSI.



PeryasiTuBHble YHHBepPCcAJIbHbIe YUeOHbIE 1eiiCTBHUS

CaMoopraHmaunﬂ:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIOMNX IS PEIICHUS
bu3nUecKux 3HAHUMH;

OPHEHTHPOBATbCS B PA3NUYHBIX MOAXOJAaX HPUHATUS PEHICHUH (MHIMBHUIyalTbHOE,
NPUHITHE PELICHUS B IPYIIIE, IPUHATHE PELIICHUH IPYIIION);

CaMOCTOSATENIFHO COCTAaBJIATh AITOPUTM peEUIeHUS (U3NYECKOW 337aud WM IUIaHa
UCCIEOBAaHUA C Y4YETOM MMEIOIIUXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpeJlaracMble BApUAHThI PEIICHHIA;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIM HHTEJIJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallMM U Ipeulararh Ij1aH €€ U3MEHEHHUS,;

OOBSICHATh MPUYMHBI JIOCTHXKEHUS (HEJOCTMXKEHUS) pe3yJabTaTOB JIEATEIbHOCTH,
JlaBaTh OLEHKY PUOOPETEHHOMY OIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE B XOJ BBINOJHEHUS (HU3UUIECKOTO
UCCJIEIOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBLIMXCS
CUTyallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM;

CTaBUTb ce€0s1 Ha MECTO APYrOro YeJIOBEKa B XOJE CIOPA WU JUCKYCCUU HA HAYyYHYIO
TEMY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HABaTh CBOE MpaBO Ha OIMMOKY NpH pEHICHWH (GHU3UYECKUX 3aJad WId B
YTBEPKICHUAX Ha HaAy4YHbIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenus B 7 kJjacce mnpeiMeTHbIE pe3ysbTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh y OOYUAIOIIUXCSl YMEHUI:

UCIIONIb30BAaTh TMOHATHS: (U3MYECKHEe W XUMHYECKHE SBJICHUS, HaOII0JCHHE,
HKCMIEPUMEHT, MOJIeJIb, TUTIOTE3a, CAUHUIIBI (PU3MUECKUX BEIHYMH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKHUJIKOE, ra3000pa3HOE), MEXaHUUECKOe
JIBIDKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE, TPSMOIUHEHHOE),  TPaeKTOPHs,
paBHOJEHCTBYIOMAsE cuia, aedopmarus (ympyras, IUIaCTUYECKasi), HEBECOMOCT,
COOOILAOIINECS COCYIbI;

pasznuuath sBiaeHus (Mud@y3usi, TEII0BOE IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JIBIKCHHE, HEPAaBHOMEPHOE JIBFDKCHWE, WHEPIIHS, B3aUMOJICHCTBUE TENI, PAaBHOBECHE
TBEPIBIX TN C 3aKPEIUIEHHOH OChIO BpAICHHs, Iepernada JaBICHUS TBEPIBIMU
TEJIaMU, JKUAKOCTSIMH | Ta3aMH, aTMOC(HEPHOE TaBJICHUE, IJIABAaHUE Tell, TIPEBPAIICHUS
MEXaHUYECKOM SHEPTUM) 1O OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PUZNYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUYCCKUX SBJICHUHA B OKPYKAIOMIEM MHUpPE, B
TOM uucie (pU3uYecKue SIBICHUS B TMPHUPOAE: MPUMEPHI JBIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B XUBOW W HEXUBOW MPUPOJE, ACHCTBHE CHIIBI TPEHHUS B MPUPOJE U



TEXHUKE, BJIHMSHUE aTMOCHEpPHOTO JaBJICHHUS Ha JKUBOW OPTaHW3M, IIJIABaHHUE PHIO,
pplYard B TeJe YeNOBEKa, MPU STOM MEPEBOIUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBIICHHIA,

OTHUCHIBATh U3yUYCHHBIE CBOMCTBA TeJ M (PU3NUYECKUE SBICHUS, UCIIOJIBb3Ys (pr3nyecKkue
BEJIMYMHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BPEMs, MyThb, CKOPOCThb, CPEHHSISI
CKOpOCTb, CHUJIa YIOPYTrOCTH, CHUJIA TSDKECTH, BEC TeJla, CWia TPEHHUs, IABIICHUE
(TBEporo Tena, KUJIKOCTU, ra3a), BBITAIKUBAIOIIAS CHUJIa, MEXaHUYecKkas pabora,
MOIIIHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KOI(PQPUIMEHT TMOJE3HOTO JEHCTBUS
MEXaHU3MOB, KHHETUYECKAss M TOTCHIMAIbHASI DHEPTHs), PH OIMHMCAHUH TPABUIHHO
TPaKTOBATh (PU3MUECKHI CMBICI UCIIOIb3YEMbIX BEIMYUH, UX 0003HAUYCHHS U €AMHUIIBI
(GUBUYECKUX BEIWYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO (DU3UYCCKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaduKh H3yYEHHBIX 3aBUCUMOCTEH
(bU3HYECKUX BEIINYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYecKHe SBJICHUS M MPOLECCHl, HCIOIb3Ys
MpaBUJia CIOKEHUsl cuil (BIOJb OAHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0J0Ka), «30JI0TOE€ MPABUIIO» MEXaHUKH,
3aKOH COXpaHEHUsI MEXaHWYECKOM DHEpruu, TMpU OTOM JIaBaTh CIOBECHYIO
(GOopMyYIUPOBKY 3aKOHA U 3aMMCHIBATH €70 MATEMAaTHYECKOE BBIPAXKEHUE;

OOBACHATh (M3UYECKUE SBJICHHUS, IMPOIECCHl M CBOWCTBA TEJ, B TOM YHCIC U B
KOHTEKCTE CUTYaIlMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATH MPUUMHHO-
-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢ OMOPOM Ha
1-2 wu3ydeHHBIX CBOICTBa (U3MUYECKUX SABICHHUN, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemate pacd€THble 3amadd B 1—2 JACHCTBHS, WCIONB3yS 3aKOHBI W (OPMYIIBI,
CBS3bIBAIONIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHaJM3a YCJIOBHS 3aJaud
3alUCHIBaTh KPaTKOE YCJOBHUE, IMOJCTABIATh (PU3MYECKHE BEIMYMHBI B (HOPMYJIBI U
MPOBOJIUTH PACYEThl, HAXOJUTh CIPABOYHBIC JAaHHBIC, HEOOXOJMMBIC ISl PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOMy4YeHHON (PU3HMUECKON BEITMYUHBI,
pacrio3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO PpEHIUTh MpPHU TOMOIU (HUIHIECKUX
METO/IOB, B OIMCAHUM WCCJICIOBAHUS BBIJCIATH MPOBEPSIEMOE MPEANOIOKEHHUE
(rumotesy), pa3nIuyaTh W HWHTEPIPETHUPOBATH TMONYUEHHBIH pe3ynbTaT, HaXOIUTh
OIIMOKH B XOJI€ OMBITA, JIeJaTh BHIBOBI 110 €r0 pe3yibTaTaM;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3UUECKUX SIBICHUN WU (PU3UYECKUX CBONCTB
Ten: (GOpMYIUPOBAaTh TMPOBEPSEMBbIE TPEIIONIOKEHUs, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAaHHUS, 3aMUCHIBATh XO/1 OMbITA H (POPMYITHPOBATH BHIBOIBL;
BBITIOJTHSITh TIPSIMBIE M3MEPEHUS PACCTOSHUSA, BPEMEHH, MacChl Tejla, 00bEéMa, CHIIBI U
TEMIIEpaTypbl C HCIOJIH30BAHMEM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMMHUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 33JaHHON aOCOIIOTHON MOTPEUTHOCTH U3MEPEHUIA;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
HCITOJTIh30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH PAaBHOMEPHO JIBIIKYIIIETOCS
TeJla OT BPEMEHU JIBMKEHHS TE€Ja, CUJIBI TPEHUS CKOJBXKEHHS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEW TEeI M HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOHIAIN
CONPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTH OT YJIJIMHEHUS MPYKUHBI, BHITAJKUBAIOLIEH
CWIBl OT O0BEMaA MOTPYKEHHOW 4YACTHM Tela W OT IUIOTHOCTH JKUIKOCTH, €€



HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOWHBI, Ha KOTOPYIO HOTPYKEHO TEo,
YCIOBUI TJIaBaHUSA TEJN, YCIOBHH paBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIEeNOBaHUSA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus], cienys MpeIoKEeHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOIYYCHHOH
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEAJIOKECHHBIX TaOIUI] U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIICJOBAHMS,

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPAOrOo TEla, CHJIA TPEHUS CKOJIbXKEHUS, JaBJIEHUE BO3/1yXa,
BBITAJIKMBAIOIAs CHWJIA, JACWCTBYIOHIass Ha MOTPYXKEHHOE B KHUAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS IMPOCTHIX MEXAHHU3MOB), CIelysl MPEeAIoKECHHON
UHCTPYKLIUU: IIPU BBINOJIHEHUH U3MEPEHUH cOOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEJIMUYMHBL,

coOuoaTh MpaBWja TEXHUKM Oe30macHOCTH Ipu paboTre ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OApPOMETP, phbluar, NOJBMXKHBIN U
HEMO/BKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyUYEHHBIX NIPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOHl Ha WX OmucaHus (B TOM YHUCIE: TMOALIMITHUKH, YCTPOHCTBO
BOJIOIIPOBOJA, THMAPABIMYECKHN IIPEecC, MaHOMETpP, BBICOTOMED, IOPIIHEBOM HAcoc,
apeoMeTp), UCHONIb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBJICHUM M HEOOXOIUMbIe
(bu3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJHEBHOW XM3HM s obOecredeHus
0€30MacCHOCTH MNpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOicTBaMmuy,
COXpaHEHMsI 3/I0pOBbSI M COOJIOJEHUS HOPM SKOJIOTMYECKOTO TIOBEJCHHUSA B
OKpYKaroIlei cpese;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHI U ITyTEM CPaBHEHUS
Pa3JINYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIUIO, KOTOPAs SIBJISETCS MPOTUBOPEUUBON
WJIM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BHIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIONYJISIPHYIO JIUTEPATYPy
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHbIE MaTepHuaibl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAMM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HMHPOpMAIUU U3
OJHOU 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHe MUChMEHHbIE M YCTHBIE COOOIIEHUsI HAa OCHOBE 2—3
HCTOYHUKOB MHPOpPMAIMK (PU3NUIECKOTO COJIEpPKaHUs, B TOM YHCIIE MYOJUYHO AeNaTh
KpaTKue COOOIIEHMsI O pe3y/bTaTax MPOEKTOB WM YU€OHBIX UCCIIEeI0BaHUM, IPU ITOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHbI TMOHATUHHBIA ammapar Kypca (QU3UKH,
COIPOBOXKAATh BBHICTYIIJIEHUE MPE3EHTAIUEH;

IPY BBINOJHEHUH Y4E€OHBIX MPOEKTOB M MCCIEAOBAaHUM pacrpenenirts 00sS3aHHOCTH B
rpynne B COOTBETCTBUHU C IMOCTABJIEHHBIMU 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM TUIaHa
NeNCTBUI, aJeKBAaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIINX.



K koniy oOyuenuss B 8 kJiacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM ypOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

WCIIOJIB30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIEeCTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tela,
HACBIIICHHBIA U HEHACBIIEHHBIH Map, BIAKHOCTh BO3yXa, TEMIEPATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTaTENb, JJIEMEHTAPHBINA JIEKTPUUECKUN 3apsl, SJIEKTPUUECKOE
1oJie, MPOBOJHUKH W JUDJEKTPUKH, MOCTOSIHHBIA 3JIEKTPUUECKHN TOK, MarHUTHOE
10JIE;

paznuyaTh SIBJICHUS (TEIUIOBOE pACHIMPEHHE W C)KaThe, TeIulonepenada, TErjIoBOe
paBHOBECHE, CMayuMBaHHE, KaNWUIApHBIE SBJICHUS, HCHApEHUE, KOHACHCAIus,
JIaBJICHUE, KpUCTAJUTH3aLUs (oTBepaeBaHue), KUIICHHUE, TemIonepeaya
(TeTIONpPOBOIHOCTh, KOHBEKIIMS, W3JIYYCHHUE), AJIEKTPU3aLUs TeJ, B3aUMOJACHCTBUE
3apAJIOB, JEUCTBUS SJIEKTPUUECKOIO0 TOKA, KOPOTKOE 3aMbIKAHHE, B3aUMOJCHCTBHUE
MarHuTOB, JAECMCTBME MAarHUTHOIO IOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAs
UHAYKIHS) TIO0 ONHMCAHUI0O UX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHHUM B OKPYKAIOILIEM MHUpE, B
TOM uyucie (U3MYECKHe SBICHUS B TPHUPOJIE: MOBEPXHOCTHOE HATSKEHHE U
KalWUISIpHbIE SIBJIICHUS B NPHUPOAE, KPUCTALUIBl B Mpupoje, uziaydeHue CounHua,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHETa,
JJIGKTPUYECKUE SBICHUS B armochepe, DIEKTPUYCCTBO IKUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpeld MOIIOCOB, pOJIb MAarHUTHOTO TOJS JUIS KU3HH Ha
3emiie, MOJSIPHOE CHUSHUE, MPU ITOM MEPEBOJIUTH MPAKTUUYECKYIO 33/7a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3NYECKHX SBICHHUIA,

OTNHUCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (pu3nyeckue
BEITMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEPrus, KOJIMYECTBO TEIUIOTHI, YIeIbHas
TEIUIOEMKOCTh ~ BEIIECTBA, VyJAEJbHAasg TEIUIOTA IUIABJICHUS, VYHAEJIbHAs TEIUIOTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CTOpaHUs TOIUIMBA, KOA(PQOUIIUEHT MOJIE3HOTO
JIEMCTBUS TEIJIOBOM MAILIMHBI, OTHOCUTENbHAS BIIA)KHOCTh BO3/yXa, SJEKTPUUYECKHM
3apsil, CUJla TOKa, OJJIEKTPUYECKOE HaNpsHDKEHHE, COMNPOTUBJICHUE IPOBOJHUKA,
yIIeTbHOE COMPOTUBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), PU
OTMMCAHUU TPABUIBHO TPAKTOBATh (PU3WUYECKUI CMBICT HCIOJIB3yEeMbIX BEIUYHH,
0003HaUYEHMSI U €IUHULIBI (PU3UYECKUX BEJIMYMH, HAXOAUTH (DOPMYIIbI, CBA3BIBAIOIINE
JAaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTMMHU BEIHMYMHAMH, CTPOUTH TpapuKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEIIMYUNH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBICHUS W TPOIECCHI, HCIOIb3YS
OCHOBHBIC TIOJIOKEHHUSI MOJICKYJISIPHO--KHHETUUECKOW TEOPHUU CTPOCHHS BEIIEeCTBa,
MPUHITMIT CYTEPIIO3UIMKM ToJied (Ha KavyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUSs
3apsiga, 3akoH OMa i ydacTka menu, 3akoH Jlxoyns—JIeHma, 3akoH COXpaHEHUs
DHEpPruM, MPHU 3TOM J1aBaTh CJIOBECHYIO (HOPMYIHPOBKY 3aKOHA M 3alKCHIBATh €ro
MaTEeMaTUYeCKOEe BHIPAXKEHHUE;

OOBIACHATh (PU3MYECKHUE TPOIECCHl W CBOMCTBA TEJ, B TOM YHCIE€ M B KOHTEKCTE
cuTyaruin MPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢



omnopoit Ha 1—2 W3ydeHHBIX CBOMCTBA (PU3NUECKUX SIBICHHUH, (PU3HMUECKUX 3aKOHOB HIIN
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyud B 2-3 JEWUCTBUSA, HCIOJB3YsA 3aKOHBI U (OPMYJIBL,
CBs3bIBaOLIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 3aJayu
3aMMChIBATh KPATKOE YCJIOBHE, BBISBIIATH HEJIOCTATOK JAHHBIX IS PEUICHHS 3a/1auH,
BBIOMpATh 3aKOHBI ¥ ()OPMYJITBI, HEOOXOAUMBIE /ISl €€ PeIIeHUs, TPOBOAUTH PACUETHI U
CPaBHHBATh IMOTYYCHHOE 3HAYCHHE (DU3MUECKON BEIIMUUHBI C U3BECTHBIMH JAHHBIMU;
pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU TMOMOIIU (PUIUYECKUX
METOOB,  MCIIONB3ysS  OMHMCAaHHE  HWCCIEAOBAHMS,  BBIACIATH  IPOBEPSEMOE
NPENOI0KEHNE, OICHWBATh IPABWIBHOCTh TOPSIKAa MPOBEACHUS HCCIEIOBAHUS,
JIEJIaTh BBIBO/IBI,

IIPOBOAMTDH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBJIICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwUIsipHBIC SIBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3dyXa OT €ro oo0béMa,
TEMIIEPATYPhI, CKOPOCTH MPOIIECcCa OCTHIBAHUS W HArPEBAHUS MPU U3ITyYSHUU OT IIBETA
u3Nydaronie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIEPATypbl JKUIAKOCTH U TIUIOMAAM €€ TIOBEpXHOCTH, OJJCKTpU3alus Tel W
B3aMMOJICHCTBHE DJIEKTPUUYECKUX 3apsiiOB, B3aMMOJCHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YalIHM3alisi MATHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHUTa, CBOMCTBA SJIEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (OpMyIUpOBaTh IMPOBEpsSEMbIE MPEINOJIOKEHHS, CcOOUpaTh
YCTAaHOBKY W3 TMPEUIOKEHHOTO O00OpYZOBaHMs, ONUCHIBATH XOA OIBITa U
(bopMyIUPOBAThH BHIBOJIBI;

BBITMIOJHATH MPSMbIE U3MEPEHUS TeMIIepaTypbl, OTHOCUTEIbHOW BIAKHOCTH BO3JyXa,
CWJIBl TOKa, HANPSOKEHUS C HKCIIOJB30BAHHEM AaHAJIOTOBBIX IMPUOOPOB M JATYUKOB
(U3HYECKUX BEIMYWH, CPABHHBATH PE3YJIbTAThl W3MEPEHUH C YYETOM 3aJaHHOMN
a0COIOTHON MOTPEIIHOCTH;

MPOBOANTH MCCIEIOBAHNE 3aBHCHUMOCTH OIHOW (DPU3UYECKOW BETUYMHBI OT JIPYroW C
UCTIOJTb30BAaHUEM MPSMBIX H3MEPEHUH (3aBHCHMOCTH COIPOTHBIICHHUS MMPOBOJHUKA OT
€ro JITMHBI, TUIOMAN TOTIEPEYHOTr0 CEUYEHUS M YAETHHOTO CONMPOTUBIICHHUS BEMIECTBA
MIPOBOJIHHKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOTHUK, OT HAMPSIKCHHS Ha MPOBOIHUKE,
HCCIIEIOBAHKUE TOCIIE0BATEIbHOTO W MapajuIeNbHOTO COEJUHEHH MPOBOIHUKOB):
IUTAHUPOBATh MCCIIEOBaHUE, COOUPATh YCTAHOBKY M BBIMOJHATH U3MEpPEHUs, CIeays
MPeJIOKEHHOMY TIaHy, (PMKCHPOBATh PE3YNbTAThI MOJIYYCHHON 3aBUCUMOCTH B BUIE
TabNuI ¥ TpaduKoB, IeJaTh BHIBOJBI 10 Pe3yIbTaTaM HUCCIIEIOBAHUS;

MPOBOANTHh KOCBEHHBIE HM3MepeHUs (U3NYECKUX BENUYHMH (yIeNbHas TEII0EMKOCTh
BEIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, Pa00OTa U MOIIHOCTH AJIEKTPUUIECKOTO TOKA):
IUTAHUPOBATh U3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY, CIEIYys
MPEJIOKEHHOW UHCTPYKIIUHU, U BEIYUCTISATH 3HAUCHUE BETHUNHBI,

coOnrofaTh TmMpaBuja TEXHUKA Oe30macHOCTH mpu  paboTe ¢ 1abopaTopHBIM
o0opynoBaHueM;

XapaKTepU30BaTh TPUHIUIBI JICHCTBUS W3YYCHHBIX TPHOOPOB W TEXHUYECKHUX
YCTPOMCTB C OMOpPON HAa UX OMHCAHUA (B TOM YHCIE: CUCTEMa OTOILICHHS JTOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIIepPMETpP, BOJBTMETP, CUETYHUK DIIEKTPUUYECKOU
DHEPrUH, JIIEKTPOOCBETUTENbHbIE MPHUOOPHI, HArpeBaTeNbHBIE JIEKTPONPUOOPHI



(mpuMepsl), SJEKTPUYECKHUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
MIOCTOSIHHOTO TOKAa), HWCHOJb3ysd 3HAaHUS O CBOMCTBAaX (DM3MYECKHX SIBICHUH U
HEo0X0uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTblE€ TEXHMUYECKHE YCTPOMCTBA M H3MEPUTENIbHBbIE NPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOpPaHMs, JEKTPOCKOI, PEOCTar), COCTABIISATH
CXEMBI DJIEKTPUYECKHX IIETeH ¢ MOCIe0BaTeIbHBIM U MapajuIeIbHBIM COCIMHEHHEM
AIIEMEHTOB, pa3Inyasi yCIOBHbIE 0003HAUYEHUS 3JIEMEHTOB JIEKTPHUECKUX IIeTICeH;
NOPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW KM3HM s OOecredeHus
0€30IaCHOCTH TMpPH OOpaIleHud C NPUOOpPaMU U TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHHsI 3JI0pOBbSI M COOJNIOJEHUS HOPM OKOJIOTHYECKOTO TIOBEACHUS B
OKpYKalolllei cpee;

OCYIIECTBIISITh TMOMCK HH(pOpManuu (U3NIECKOro conepxanus B MHTepHeTe, Ha
OCHOBE HMEIOIINXCSA 3HAHUH M TYTEM CpPaBHEHHS JOMOJHUTEILHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON HIM MOXKET ObITh
HEJI0CTOBEPHOM;

UCTIOJIF30BaTh MIPH BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAYyYHO--TIONYJSIPHYIO JIUTEPATYPY
(GU3M4eCKOro cojep)kKaHus, CIpaBOYHble MaTepHualbl, pecypcbl cetu HHTrepHer,
BJIaJeTh NpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMALMMU U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

co3laBaTb COOCTBEHHBIE IMCBbMEHHBIE M KpPAaTKUE YCTHbIE COOOIIEHHus, o00oOuIas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (PU3MYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyoJIMYHO  NPEACTaBIATh  pe3yiabTaTbl MPOEKTHOM MM HMCCIe0BaTEIbCKON
JeSITeIbHOCTH, MPU 3TOM TIPaMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHATHIHBIN ammapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYIICHHE MTPE3EHTAIEH;

OpU BBIOJHEHUHM Y4YeOHBIX MPOEKTOB W MCCIEIOBAHUN (PU3UUECKUX MPOIECCOB
pacripenesiaiTh 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTAaBJICHHBIMH 3aJadyaMH,
CIIEIUTh 3a BBIIOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHMBaTh  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, TIPOSIBIISIS TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI.

K koHiy oOyuenus B 9 kiiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypPOBHE JOJIKHBI

oTpaxaTb chOPMHUPOBAHHOCTH Yy OOYUaAOIIUXCSI YMEHHI:

UCIIOJIBb30BaTh IMOHATHS: CHCTEMa OTCU€Ta, MaTepUalbHasg TO4YKa, TPACKTOpUs,
OTHOCHUTEJIbHOCTh MEXaHMYECKOI0 JBMXKEHMs, nedopManus (ynpyras, miacTuieckas),
TpPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M Teperpy3ku, LIEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MeXaHUYeCcKue KoiebaHus ¢ BOJHBI, 3BYK, HWHOPa3BYK M  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTb U
JTATbHO30PKOCTh, CIIEKTPBl HUCIIYCKaHHWsl M TIOIJIOIIeHUus, anbga-, Oera- U ramma-
W3ITy4EHUs], U30TOIIBI, SIACpHAs SDHEPIETHKA,

pa3nnyarh sBI€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSMOJIMHEWHOE JBHKEHHUE,
PaBHOYCKOPEHHOE MPsIMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE MajIeHHE Tell, pABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aMMOJEHCTBHE TEJI, PEAKTUBHOE JBUXXECHHUE,



KoJiebaTeNbHOe JBWIKEHUE (3aTyXamollue W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JBI)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHHUE,
OTpaXEHUE U IIPEJIOMIIEHUE CBETA, [I0JTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX I[BETOB, AMCIIEPCHS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUATOr0 CHEKTPa HU3JIy4EHUs)
[0 OINKCAHUIO UX XapaKTEPHBIX CBOWCTB MU HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOLINX
JTaHHOE (hU3HUECKOE SIBICHUE;

pacrio3HaBaTh MPOSABICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKPYXKaoleM Mupe (B
TOM uHcie (U3NYECKUe SBIICHUS B MPUPOJE: MPUIMBHI U OTIUBBI, JBH)KEHUE TUIAHET
CoHeyHOM cUCTEeMBI, PEaKTUBHOE JIBUYKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHUYECKHE BOJIHBI, ILYHAMH, 3XO, LIBETa Tell,
ONTUYECKHWE SBJIEHUS B  MpHUpOAE, OHOJIOTMYEecKoe JEHCTBUE  BUIUMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYUYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
($OoH, KOCMHMYECKHME JIy4M, paJUOAKTHUBHOE MW3JIyYEHHUE MPUPOJHBIX MHHEPAJIOB,
JeICTBUE paiMOaKTUBHBIX U3IYy4EHUH HAa OPraHU3M 4eJOBeKa), IPU 3TOM MEPEBOIUTH
NPaKTUYECKYIO 33aJady B y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOWMCTBA (NPU3HAKH)
(bu3NYECKUX SIBICHUN;

OIMCHIBATh M3YYECHHBIC CBOIMCTBA Tel U (PU3MUYECKHE SBJICHUS, UCTIONB3YS (PU3HUECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUH,
YCKOpEHUE, MepeMEIleHNe, MyTh, YIJIOBasi CKOPOCTb, CUJIa TPEHUS, CUJIa YIPYTrOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MaJCHHs, BEC Tella, UMITYJIbC Tejla, UMITYIbC
CHWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIUATIbHAS SHEPTUS Teja, MOJHATOTO
HaJl TOBEPXHOCTHIO 3€MJIH, MOTEHIMAIbHAS SHEPTUs CXKATOM MPYKUHBI, KUHETHYeCKast
SHEprus, MOJHAS MEXaHW4YeCKas SHEeprus, Mepuoj M 4YacToTa KoJeOaHWid, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, [OKa3aTellb MPEJIOMIICHUS
Cpelipl), MPH ONMMCAHUU NMPABUIBHO TPAKTOBaTh (DPU3MUECKHH CMBICI HCHOIb3YEMBIX
BEJIMYMH, O0O3HAu€HUs M EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (QOPMYJIBI,
CBS3BIBAIOLME JaHHYIO (U3MYECKYIO0 BEJIUYMHY C JPYrUMH BEIMYHMHAMHU, CTPOUTHh
rpauKy U3y4eHHbIX 3aBUCUMOCTEH (PHU3MYECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3NUECKHE SBJICHUS U MPOLECCHI, UCIOIb3YS 3aKOH
COXpaHEHUsI DHEPIMH, 3aKOH BCEMHUPHOIO TSTOTEHUS, MPUHIUI CYNEPHO3ULMH CHII,
MPUHLINII OTHOCUTENbHOCTH ["anues, 3axoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAKEHHsSI M TIPEJIOMIIEHHS CBETa, 3aKOHBI COXPAHEHUS 3aps0BOrO U
MacCcOBOI'O UHMCEJ TMpU SAEPHBIX pPEAKIUsIX, IHpPU OTOM JaBaThb CJIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTUYECKOE BBIPAKEHHE;

OOBACHATh (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJl, B TOM YHUCIE M B KOHTEKCTE
CUTyallull  IPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUYHUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ OMOPOil Ha 2—
3 u3yuyeHHBIX CBOMCTBAa (HU3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

pelaTh pacuéTHbIE 3aJa4l (OMMPAOLIUECS HAa CUCTEMY U3 2—3 ypaBHEHUM), UCTIONb3Ys
3aKOHBI U (POPMYIIBI, CBsI3bIBafOlIUe (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBUSL 3a/Jadd 3allUChIBaThb KpaTKOE YCIOBHE, BBIABIATh HEAOCTAIOLIME WIN
M30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIbI, HEOOXOAUMBIE AJI PELICHUs,



NPOBOJIUTh PACYEThl W  OICHWBATh PEATUCTUYHOCTh TIOJTYYEHHOTO 3HAYCHUS
(bU3HYECKOI BETUYMHBL;

pacrio3HaBath TPOOJIEMbI, KOTOPhIE MOXXHO PEUIMTh TPU MOMOIIN (PHU3HUECKUX
METO/IOB,  HCIIONB3yS  ONHCAaHUE  HWCCICAOBAHMS,  BBIICIATH  IPOBEPSEMOE
MPEJIOJIOKCHNEe, OICHWBATh MPABWIBHOCTh TOPSAKA MPOBEICHUS WCCICIOBAHUSA,
JIeJIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YJIbTATHI HAOIIOCHUN U OIBITOB;

MPOBOJUTH OMBITHI 10 HAOIIOACHUI0 (PU3MUYECKUX SBJICHUN WM (U3NYCCKUX CBOWCTB
Tel (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBUCUMOCTh
nepuoja KoJieOaHuii MPYKUHHOTO MAITHUKA OT MAacChl Tpy3a U )KECTKOCTU MPYKUHBI U
HE3aBHCUMOCTH OT aMILTUTY bl MAJILIX KOJCOAHUMN, MPSIMOIMHEHHOE pacIpOCTpaHEHUE
CBETa, DPa3JIoKEHHE OEJIOr0 CBEeTa B CHEKTpP, M3YyYCHHE CBOMCTB H300pa’keHHUs B
IUIOCKOM 3€pKaJie M CBOMCTB HU300pakeHHsI MpeaMeTa B COOMparoUIel JIMH3E,
HaOJIFOICHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
COOMpaTh YCTAHOBKY M3 N30BITOYHOTO HAOOpa 000PYIOBaHMS, OMIMCHIBATH X0/ ONbITA U
€ro pe3yJbTaThl, (POPMYITUPOBATH BHIBOIbI;

MPOBOANTh TPH HEOOXOAMMOCTH CEPHIO MPSMBIX H3MEPECHUM, OIpeaessas CpeaHee
3HAYCHUE H3MEpseMON BenMUuHBI ((POKYCHOE pacCTOSIHHME COOMpArolied JIUH3bI),
000CHOBBIBAThH BBIOOP CIIOcO0a U3MEpeHUsI (M3MEPUTEIIBHOTO MPUO0opa);

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIH30BAHUEM
OpSMBIX HM3MEPEHHUU (3aBUCUMOCTh MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JNBW)KCHUM 0€3 HavaJlbHOH CKOPOCTH, TNepuojia KOJICOaHWH MaTeMaTHu4ecKOoro
MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJla OTPaKEHUS CBETAa OT yrja MaJeHHs U
yIiia MpeIOMIICHHs OT yIJia MajCHuUs1): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTECIBLHO
coOuparh yCTaHOBKY, (UKCHPOBATh PE3YyIbTaThl IOJYYCHHOH 3aBHUCHMOCTH
(GU3HYECKUX BEITUYHMH B BUJE TAOMUI] U TpadUKOB, JIENaTh BBIBOJBI MO Pe3yJbTaTaM
UCCIIE/IOBAHMS,

MPOBOANTh KOCBEHHbIE HU3MEpEeHHs (U3MYECKUX BEIMYMH (CpedHsisi CKOPOCTh U
YCKOpEHHE Teja MPHU PaBHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOTHOTO Ta/IeHUS,
KECTKOCTh TPYKHUHBI, KOAPPHUIIUEHT TPEHUS CKOJBKCHHs, MeXaHWdeckas pabora u
MOIITHOCTh, 4YacTOTa M TEpUOJa KOJeOaHWH MaTEeMAaTHYECKOTO U TPYKHHHOTO
MasiTHUKOB, OITHYecKas CHJa COOuparleld JHUH3bI, pPaJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIONHSATH
U3MEpEeHUs, clenys MPEeAIOKEHHON MHCTPYKIIMH, BBIUYUCISITH 3HAUCHUE BEIUMYUHBI U
AHAIM3UPOBATh TONYyYEHHBIE pPE3yNbTaThl € Y4YETOM 3aJaHHOW TMOTPEIIHOCTH
WU3MEPEHHU;

coOnrofaTh TmMpaBuia TEXHUKKM O€30MacHOCTH TMpu paboTe ¢ J1abopaTOpHBIM
o0opynoBaHueM;

pa3ryaTh OCHOBHBIC TNMPHU3HAKM HW3YYCHHBIX (U3MUECKUX MOJEJCH: MarephalibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIM MCTOYHUK CBETa, Jy4, TOHKAs IJIMH3A,
TUTaHEeTapHast MOZENb aTOMa, HYKJIOHHAsI MOZIeNTb aTOMHOTO SIpa;

XapaKTepU30BaTh NPHUHIUIBI JICHCTBUS W3YYCHHBIX MPHOOPOB W TEXHUYCCKUX
YCTPOMCTB C OMOPOIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUOMETP, JaTIYHKHU MOJIOKEHUS,
paccTOSHUS U YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IEPUCKOT, (poToamnmapar, ONTHIECKUE



CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), HCHoOnb3ys 3HaHHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTUYECKUX IMPOLIECCOB MPH PEHIEHUU y4yeOHO--
NPAaKTUYECKUX 3aJad, ONTUYECKHE CXEMbI JJIsi MMOCTPOSHHsI M300paKEHUH B TNIOCKOM
3epKajie u coouparorei JIMH3e;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPAX) MNPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW XHM3HM s OOecredeHus
0€30MaCHOCTH MpH OOpaIleHuHd C NPUOOpPaMU U TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYXKaroIlEH Cpese;

OCYLIECTBIIATh IMOMCK HMH(pOpManuu (¢uszndyeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3alpoc, HAXOOUTh IIYyTH OIPEIeICHUs
JIOCTOBEPHOCTH IOJIyY€HHOM HH(POpMaluu Ha OCHOBE HWMEIOIIUXCS 3HAaHUU U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

MCIIOJIb30BAaTh IPH BBINOJIHEHUH YUEOHBIX 3a/1aHUN HAy4YHO--TIONYJISIPHYIO JIUTEPATYPY
(U3NYECKOT0 COJEp)KaHUs, CIPABOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIAJeTh NpUEMAMU KOHCIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHus UH(POpMaLUU U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOLICHHUS HAa OCHOBE MH(POPMALIUU
U3 HECKOJNBKUX HMCTOYHHKOB (H3MUECKOTO COJACP)KAHHs, IMyOIMYHO MPEACTABISATH
pe3ysbTaThl IPOEKTHON WM MCCIIEA0BaTENbCKOM AESITENbHOCTH, IIPU 3TOM IPaMOTHO
UCIOJIb30BaTh M3YYEHHBIM IMOHATUHHBINA anmapaT H3y4aemoro pasjena (QHU3UKU U
COIIPOBOKIATh BBICTYIUIEHHE HpPE3CHTAlMed ¢ y4éToM OCOOEHHOCTEH ayAuTOpHUH
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3nen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
11 o - 2
vISHKa T HayKa 6 HpHpoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BEMITHHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1 bubmorexa LIOK
' YA A https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CrtpoeHue BeliecTa 1 bubmorexa LIOK
' P - https://m.edsoo.ru/7f416194
99 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHI] 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBa 2 hgpsjijll(;r:éel(dzg).ru 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
b K
3.1 MexaHndeckoe IBUKEHUE 3 nommorexa O

https://m.edso0.ru/7f416194
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bubmuorexa [JOK
32 Hrepuits, Macea, IIOTHOCTS 4 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
33 Cuta. Brget cit 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3znen 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3oB
41 Masnenue. Ilepenaya naBineHus TBEPABIMUA 3 bubnnorexa [HOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
flaprertne xiKoCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTH U Ta3a Ha NOTpYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoOIHOCTD. JHeprus
bu6mmoreka [JOK
o1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctbie Mexai3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CXAMIICCRAL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gean 1. TensioBbIe IBJICHUSA
bu6mmoreka [IOK
1.1 C 7 7
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIC HPOLECEht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. JinekTpuyecKue H MATHUTHBIC SIBJICHHSA
51 DNeKTpUUYecKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 1 7
OCTOTHHBII SCKIPHHCCIHIL TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITHRIC ABACHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 C) 4
R https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
9 KJIACC
Ne n/m HanmeHoBaHMe pa3ie/ioB U TeM KonuyecTBo yacos DJIEeKTPOHHBIE
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NPOrpaMMmblI

(uudposBbie)

K I
Beero OHTPOJILHbIE pPaKTHYeCKHe 0BpazoBATENLHEIE
pecypchbl
Pasznen 1. Mexanunueckue siBJeHUSA
11 MexaHnueckoe OBMKEHME U CIIOCOOBI €r0 8 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7| 16
SauMozencTRHe Tet https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 8
AKOTbL COXpATIeHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 32
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmoreka [JOK
2.1 M 7
CXAHHMECKNE KONCOaHH https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 5
CXAHITICCIHUE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 12

Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

DJIEKTPOMAarHUTHOE MOJIE U bubnmoreka [JOK
3.1 6
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA
bubnnorexa [HOK
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 nowotexa L1

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
51 Hcrnyckanue u MorJIonieHUE CBETa aTOMOM 4 bubmmoreia LIOK
' 4 B https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2 2
> (Tpoetiie ATOMHOTO 1pa > https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu 6 bubmmorexa LIOK
' AACPHEIC Poditl https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 6. [loBTOpuTE1bHO-0000 A0 IIM I MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 5 bubnnorexka [JOK
' Kypca Gpu3nku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 19
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YHEHUKA
1. @usuka. 7 knacc. basobiii ypoens. /Ileppimkun M.M., MBanos A.MI/ Mocksa

«IIpocsemenue» 2023
2. Odusmka. 8§ kmacc. bazoBwnii ypoBenb. /Ilepeimkun M.M., MBanoB A.lI/ Mocksa
«ITpocsemenne» 2023
3. Ousmka. 9 kmacc. bazoBwnii ypoBenb. /Ilepeimkun A.B., I'ythuk E.M./ Mockga
«ITpocsemenue» 2023

METOANUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. dusuka.7 KJ1acc:0a30BbIi YPOBEHb: TUIaKTHUCCKHE MaTepUaIbI: yueOHOe
nocooue/Maposn A.E., Mapon E.A./ Mocksa: IIpocsemninene, 2023

2. ®duznka.7 KJ1acc:0a30BbIi YPOBEHB:METOIMUECKOE nocobwue: yueOHOe
nocooue/Uepuukoa O.A., ['magenxosa C.H., Kynpssues B.B./ Mocksa: I[Ipocsemnuene, 2023

3. ®dusnka.7 ki1acc:0a30BbIi  YpPOBEHb:COOPHUK BONPOCOB M  3a/ad: yueOHOe
nocooue/Mapon A.E., Mapon E.A./ Mocksa: [Ipocemniaene, 2023

4. ®duznka.8 KJ1acc:0a30BbIi YPOBEHB: TNIaKTUICCKHE MaTepHUaIbI: yueOHOe
nocooune/Mapon A.E., Mapon E.A., ITo3oiickuii C.B./ Mocksa: [Ipocsemuene, 2023

5. ®duznka.8 KJ1acc:0a30BbIi YPOBEHB:METOIHUECKOE nocobwue: yueOHOe
nocooue/Uepuukona O.A., ['manenkosa C.H., Kynpssues B.B./ Mocksa: I[Ipocsemnene, 2023

6. ®duznka.9 KJ1acc:0a30BbIi YPOBEHB:METOIMUECKOE nocoobwue: yueOHOe
nocooue/UYepuukoa O.A., ['manenkosa C.H., Kynpssues B.B./ Mocksa: [Ipocsemnene, 2023

1. Coopuuk 3amau no ¢usuke. 7-9 kmaccel. /Ilepeimkun A.B., Jlonmosa I'.A./ Mocksa.
Ox3amen 2017

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://m.edsoo.ru
https://resh.edu.ru/subject/28/
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