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HOSACHUTEJIBHAS 3AIIUCKA

Pabouas nmporpamma yue6HOTO npeamera «dusnkay nmpeaMeTHou oomactu «EcTecTBeH-
HO-HAaY4HbIE IPEIMETHI) COCTaJIeHa Ha OCHOBE TPEOOBAaHUH K pe3yabTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusl, npeacTaBiecHHbIX B Denepanb-
HOM T'OCYAapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO 001ero oopasosanus (IIpukas
MunucrepcTBa oo6pazoBanus U Hayku PD ot 17.12.2010 r Ne 1897 ¢ u3MeHEHHUSAMU U TOTIOTHE-
HusiMu OT 29.12.2014r, 31.12.2015r1, 11.12.2020 1, 8.11.2022 1.) (nanee — ®I'OC 000), a Tak-
ke denepaibHON pabouelt mporpammsel yueOHoro npeameta «dusukay ([Ipukas Munnpocsernie-
nus Poccuu ot 18.05.2023r Ne 370).

PaGouas nporpamma ydyebHoro npeameta «Dusuka» coctaBieHa B cooTBeTcTBuU ¢ [1o-
noxkenurem o padoueit nporpamme MbOY «COIII Ne 3» n. YUepHsiHKa U BKJIFOYAET MOSCHUTEI b-
HYIO 3aUCKY, IUIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS MPOTrpaMMbl M0 (pU3UKe HA YPOBHE OCHOB-
HOTo 0011er0o 00pa3oBaHusl, CoJepKaHue y4eOHOTo MpeaMeTa, TEeMAaTHUECKOE TUIAHUPOBAHHE C
yueToM paboyeil mporpaMMbl BOCIIUTAHUSI.

Coneprkanue mporpaMMmsl 1o (pu3mke HanpaBiIeHO Ha (OPMHUPOBAHNE €CTECTBEH-
HO-Hay4YHOU rpaMOTHOCTH OOYUAIOLIUXCS U OPTaHU3aIUI0 U3yueHUs (PU3UKHU Ha JeSTeIIbHOCT-
HOU ocHOBe. B mporpamMme 1o pusuke yuuThIBatOTCSl BO3SMOKHOCTH y4€OHOI0 IpeIMeTa B pea-
mu3anuu TpedoBanuii @I'OC OO0 k mIaHUPyeMbIM JTHUYHOCTHBIM M METAINIPEIMETHBIM PE3yIib-
TaTaM O0y4YEeHHsI, @ TAK)KE MEKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUCOHBIX MTPEIMETOB
Ha YPOBHE OCHOBHOTO O0IIEr0 00pa3oBaHusl.

[Tporpamma no (pu3MKe ycTaHABIMBACT paclpeiesieHne y9eOHOro MaTepuara mo rojam
o0OydeHus (10 KJlaccam), mpeiaraeT MPUMEPHYIO MOCIE0BATEeIbHOCTh U3YUEHHUS TEM, OCHO-
BaHHYIO HA JIOTUKE PA3BUTHUS IPEIMETHOIO COAEPIKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN
oOyJaromuxcs.

®du3zuKa SBIAETCA CUCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHO-HAYUHBIX YUEOHBIX IIpeIMe-
TOB, MIOCKOJIbKY (DU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBICHUH, H3y4aeMbIX XUMHU
eil, Orosoruei, acTpoOHOMHEH U PU3UIECKON reorpaduei, BHOCUT BKJIAJ] B €CTECTBEH-
HO-Hay4YHYIO KapTUHY MHpa, PEOCTaBIsAeT Hauboee sicHble 00pa3ibl IPUMEHEHUS HAyYHOTO
METO/1a O3HAHMSI, TO €CTh CII0C00a MOJIy4YeHUsI JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa U3 Ir11aBHBIX 33734 PU3MUECKOro 00pa3oBaHUs B CTPYKTYpe 0011ero oopazoBaHus
COCTOMT B (QOPMHUPOBAHUH €CTECTBEHHO-HAYUYHOM rpaMOTHOCTH U MHTEpeca K Hayke y 00ydaro-
LIUXCS.

N3yuenue ¢puszuku Ha 0a30BOM YpOBHE IpEAIoaracT OBlaJeHIE CIEAYIOIUMHU KOMIIe-
TEHTHOCTSIMU, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO TPAaMOTHOCTb:

® HAy4HO OOBSCHSTH SIBJICHUS;

® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

® UHTEPHPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAYUYHbIE JOKA3ATEIbCTBA JIJISl IOJTYYECHHS

BBIBOJIOB.

[enn nzydenus: GpuU3NKK HA ypOBHE OCHOBHOTO 0011Ier0 00pazoBanus onpeseneHs B Kon-
HENIUH penojaBanus yueoHoro npeamera «Pu3nka» B 00pa3zoBaTeNbHbIX opranu3anusx Poc-
cutickoii denepalnu, peaau3yoluXx OCHOBHBIE 00111e00pa3oBaTelibHbIe TPOTrPaMMBI, YTBEP-
#*aEHHOM pemienreM Kosuternn Mununcrepersa nmpocsenienus Poccuiickont ®denepannu (mpoto-
ko1 oT 3 aexadps 2019 r. Ne [1K-4BH).

Henun nzydyenus pU3NKu:

e npuoOpeTeHrne HHTepeca U CTpeMIIEHUs 00yJaroIUXCsl K HAYYHOMY U3yYEHUIO IPUPO/IBI,

pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIe TO3HAHUS U (POPMHUPOBAHUE UCCIIE0BA-

TEJIBCKOT0 OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

e (QopmupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUsI OCHOB CTPOCHHUS

MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (opMupoBaHHE NPEICTABICHUN O POIH (UUKHU ISl pA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHil;

® pa3BUTHE NPEACTABICHUI O BO3MOXHBIX chepax Oyaymiei mpodeccuoHaaIbHON AeATeNb-
HOCTH, CBSI3aHHOMW C (PM3UKOM, IOATOTOBKA K JaNbHEHIIEMy 00y4eHHIO B 3TOM Harpas-
JICHUH.

JlocTirkeHue 3THX 1eJiei MporpaMMsl 1o (pU3MKe Ha ypOBHE OCHOBHOTO 00111er0 06pa3oBa-

HUSl 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

e 1puoOpeTeHue 3HAHUH O AUCKPETHOM CTPOSHHHU BEIIECTBA, O MEXAHUYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX  KBAHTOBBIX SIBJICHUSAX;

e npuoOpeTeHrne yMEHUI OMKUCHIBATh U OOBIICHATH (PU3NUECKHE SBJICHUS C UCIIOJIb30BAHU-
€M MOJy4YEHHBIX 3HAHHUIA;

® OCBOCHHE METOJOB PEHICHUS NIPOCTEHIINX PACUETHBIX 33a4 C UCIOJIb30BaHUEM (PH3HUe-
CKUX MOJIeJIeH, TBOPYECKHX H MPAKTUKO-OPHUEHTHPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUN HAOJIOIATh MIPUPOIHBIC SBJICHUS U BBIIIOJIHATH OIBITHI, JIJA0OpATOPHBIE
paboThI U SKCIEPUMEHTAIBHBIE HCCIEI0BAaHUS C UCIIOIb30BAaHUEM U3MEPUTENIBHBIX MPHU-
00poB;

e OocBOeHHE MPUEMOB paboThI ¢ HHGOpMaIueil GU3NIECKOro CoAep KaHUs, BKIIIOYast HH-
(dopmannio 0 COBpEMEHHBIX JOCTIKEHUIX (QU3UKH, aHAIN3 U KPUTHIECKOE OIICHUBAHHE
nHpopmanuu;

® 3HAKOMCTBO cO chepamu MPOPECCHOHATHHOMN JACITeILHOCTH, CBI3aHHBIME C (DU3HKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTIXKEHUSX (PU3NIECKON HAYKH.

Ha u3yuenue ¢uzuku (6a30Bbli ypOBEHB) Ha YPOBHE OCHOBHOTO 00IIIEr0 00pa3oBaHUs
oTBOoAMTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Heflen0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeJIeni0).

[Tporpamma no ¢pusnke paspaboTaHa Ha OCHOBE KOHCTPYKTOPA pabounx mporpaMm
https://edsoo.ru/konstruktor-rabochih-programm/ , ¢ u3amMeHeHreM 4acOB TEMATHYECKOIO IJIaHK-
pOBaHUsI:

7 knacc. [lobaBnena «I'ogoBas KOHTpOJIbHAs paboTa» 3a cyeT 1 yaca pe3epBHOIO BPEMEHH.

8 xiacc. Jlob6asnens! «BxoaHast KOHTpobHas paboTa» u «I'o10Basi KOHTPOJIbHAsA paboTa» 3a
CYET 2 4acoB PE3EPBHOI0 BPEMEHHU.

9 knacc. [lo0aBneHs! «BxoHas KOHTpOJIbHAS paboTa», TEeMaTHUYECKHE KOHTPOJIbHbIE PA0OTHI IO
TeMaM «3aKOHbBI COXPaHEHU», «DIEKTPOMATHUTHOE I10JIE U AJIEKTPOMArHuTHbIE BOJIHBIY, «CBe-
TOBBIE SIBIICHHSI» 32 CUET 4 4aCOB pe3epBHOTO BpeMeHH, U «/ToroBast KOHTpobHast paboTay B
pasziesie TOBTOPUTENbHO-0000IUTETHFHOTO MOTYIIS.

PA3JEJI 1. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS NTPOI'PAMMBI 11O ®U-
3UKE

N3zyuenne pu3uku Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHUs HAIIPABIECHO HA JOCTH-
YKEHHE JINYHOCTHBIX, METAIPEAMETHBIX U MPEMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB.

B pe3ynbrare nzyuenus Gpu3MKU Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus y 00y4aroerocs
OyayT chopMupoBaHbI CIIEAYIOIINE JUHYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTprMoOTHYECKOro BOCIUTAHUA:

- IPOSIBJICHUE UHTEpeca K HICTOPUHM U COBPEMEHHOMY COCTOSIHHIO pOCCUIICKON (PU3UUeCcKOil Hay-
KW,
- IEHHOCTHOE OTHOIIEHHUE K IOCTUKEHUSM POCCUHCKUX YUEHBIX--(DU3UKOB,;

2) rpaIaHCKOIO M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTbH K aKTUBHOMY YYaCTHIO B 00CYXKJIEHUHU OOIIECTBEHHO 3HAYMMBIX U 3TUIECKUX MPO-
6J51eM, CBSA3aHHBIX C IPAKTUYECKUM MIPUMEHEHHUEM JTIOCTHKEHUN (PU3UKY;

- 0CO3HAHHE BYKHOCTH MOPAIbHO--3THYECKHUX IPUHIIAIIOB B JIESITEIHBHOCTH YIEHOTO;

3) 3cTeTH4eCKOr0 BOCTIUTAHUS



https://edsoo.ru/konstruktor-rabochih-programm/

- BOCTIPUATHE ICTETHUECKUX KayecTB (PU3NYECKON HAyKH: €€ TapMOHUYHOTO MTOCTPOSHHSI, CTPO-
rOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:

- OCO3HAHME LEHHOCTHU (PU3MUECKON HAYKH KaK MOLTHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTUMN, BaKHEUILEH COCTABIISIIOLIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOU JTF0003HATEIHHOCTH, MHTEPECA K UCCIIEeI0BATENIbCKON ACSITETbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:

- OCO3HAaHME LIEHHOCTH 0E30MacHOr0 00pa3a KU3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
Ba)XHOCTH IPaBWJI 0€30MacHOT0 TOBEJACHUS Ha TPAHCIIOPTE, Ha JOPOTax, C MIEKTPUYECKUM U Te-
IJIOBBIM 00OPYIOBaHUEM B IOMAILIHUX YCIIOBUSX;

- chopMHUPOBAHHOCTH HaBBIKA pe(ICKCUU, PU3HAHNE CBOCTO MpaBa Ha OMIMOKY M TAKOTO ke
IpaBa y Apyroro 4eioBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

- aKTUBHOE y4YacTHE B PEIICHUH IPAKTHUECKUX 3a7a4 (B paMKax ceMbH, 00pa3oBaTelIbHOM opra-
HU3aLlUHU, TOPOJA, Kpasi) TEXHOJOTMYECKON U COLMAIbHON HAIPaBJIEHHOCTH, TPEOYIOLUX B TOM
yucie U PU3NYeCKUX 3HAHUM;

- HHTEPEC K MPAKTHYECKOMY M3YYEHUIO POoQeccuii, CBI3aHHBIX ¢ (PU3UKOM;

7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

- OpUCHTAIUS Ha IPUMEHEHNE (PU3NICCKUX 3HAHUH JUTSI peIICHHs 3a/1a4 B 00JIACTH OKPY>Karo-
Iei cpelibl, IJIaHUPOBAHUS MOCTYNKOB U OIICHKU X BO3MOXKHBIX IMOCJIEICTBUH TSl OKPYKaro-
el Cpeapl;

- OCO3HaHHE INI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pPellieHus;

8) aganTannu K M3MEHSIOIMMCH YCJI0BUIM COUMAJIBHON ¥ IPUMPOIHOM Cpeabl:

- IOTPeOHOCTH BO B3aUMO/ICHCTBUU IIPY BHITIOJHEHUH UCCIIEIOBAaHUI U TPOEKTOB (hHU3UUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSM JIPYTHUX;

- IOBBILLIEHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO JesITeIbHOCTD;

- oTpeOHOCTh B JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4KCiIe (POPMYIUPOBATH UACH, TIOHSATHS,
TUIOTE3bI 0 (PU3UUECKUX 0OBEKTAX U SBICHUSIX;

- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HaHUN U KOMIIETEHTHOCTEN B 00acTh (PU3HKHY;

- IJJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PM3MUYECKUX 3HAHMIA,

- CTPEMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U IIPUPO/IbI, 0OIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C CITIOJIb30BaHUEM (DU3MUYECKUX 3HAHMIA;

- OIICHKA CBOMX JECUCTBUI C YUETOM BIMSIHUS Ha OKPYKAIOIIYIO CPElY, BOBMOXKHBIX II100aIbHBIX
MTOCJIEACTBHM.

METANPEIMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHUs nMporpaMmsbl O (PU3KKE HAa YPOBHE OCHOBHOI'O 00I1IEro oopazo-
BaHus y oOyyaroierocs 0yayT copMupoBaHbl MeTanpeAMeTHbIE Pe3yJabTAThl, BKIIOYAIOIINE
NIO3HABATEJIbHbIE YHUBEPCAIbHbIE yUeOHbIe IeMCTBUS, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE
yueOHbIe AEMCTBUSI, PETYJIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE AEHCTBHUSL.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBHUS

ba3oBble Jjornueckne geicTBUS:
BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN 0OBEKTOB (SBJICHHIA);
YCTaHABIMBATh CYNIECTBEHHBINA MPU3HAK KJIACCU(PHUKAIIUN, OCHOBAHUS IS 0000IIEHUS U
CpaBHEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH Y TPOTUBOPEYHS B pacCCMATPUBAEMBIX (DaKTaX, TAaHHBIX U Ha-
OJIFOICHUSX,, OTHOCAIINXCS K (PU3MUECKUM SIBIICHUSIM;



BBISIBJISITh IPUYMHHO--CIICJICTBEHHBIC CBSI3U MIPU M3YYCHUH (DU3UUECKUX SBICHHUMA U TIPO-
LIECCOB, JeJIaTh BBIBOJbI C UCIIOIB30BAHUEM JIETYKTUBHBIX U HHIYKTUBHBIX YMO3aKJIIO-
YCHHI, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBSI3AX (U3NYCCKUX BEIUYHH;
CaMOCTOSITEJIbHO BEIOMPATH CIIOCO0 perieHus yaeOHoH (hu3ndecKoii 3a1aun (CpaBHEHHE
HECKOJIbKUX BaApUAHTOB PEIlEHUs, BBIOOp Harbosiee moIX0IAIIero ¢ yuéToOM caMOCTOsI-
TEJIHO BBIJICJICHHBIX KPUTEPHUEB).
Ba3zoBrble ucciaenoBaresLCKUe AeliCTBHSA:
UCTIOJIB30BaTh BOIIPOCHI KAaK MCCIIEAOBATEILCKUI HHCTPYMEHT TIO3HAHUS;
IPOBOJUTH IO CAMOCTOATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECTIOXKHBIN (PU3HUECKUit
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHHIE (PU3NUECKOTO SIBICHUS;
OLICHUBATh HAa IPUMEHHUMOCTb U JOCTOBEPHOCTHh MH(OPMAIIHIO, TOJIYYEHHYIO B XOJ€ UC-
CJIETOBaHUS WM SKCIIEPUMEHTA;
CaMOCTOSTENIEHO (hOpMYyIUPOBaTh 000OIIEHNS M BEIBOBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0ICHUS, ONIBITA, UCCIICAOBAHMS;
MIPOrHO3UPOBATh BO3MOXKHOE AalibHElIIIee pa3BUuTHe GU3NYECKUX MTPOLIECCOB, a TAKKE
BBIJIBUTATh TPEIONI0OKEHUS 00 X Pa3BUTUHU B HOBBIX YCIIOBHUSX U KOHTEKCTAX.
PatGora ¢ undopmanmeii:
MPUMEHSTh Pa3IMYHbIC METOJIbI, HHCTPYMEHTBI U 3aIIPOCHI IIPH MIOMCKE U 0TOOPE HHPOPMAITHH
WIH JAHHBIX C YYETOM MPEATIOKEHHOM yueOHOM pu3ndeckoi 3aaauu;
aHAM3UPOBATh, CUCTEMATH3MUPOBATh U HHTEPIIPETUPOBATh HH(POPMAIIUIO PA3IINYHBIX BUIOB U
dbopM npencTaBiIeHUS;
CaMOCTOSITENIbHO BEIOMPATh ONTUMAIIBHYIO (hOpMY TIPECTaBICHNUS HHPOPMALIUU U WILTIOCTPUPO-
BaTh pellIaeMble 33]]a4l HECIOKHBIMU CXEMaMH, IMarpaMMaMu, HTHOU rpaduKoi U uX KOMOMHa-
UM,
KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBHUS:
B X0JIe 00CYX/IeHHUs yueOHOro MaTepuaa, pe3yibTaToB J1a00paTOPHBIX PadOT U MPOEK-
TOB 3aJ1aBaTh BOIPOCHI 110 CYIIECTBY 0OCYX/1aeMO TEMbI M BHICKa3bIBAaTh HJICH, HaIle-
JICHHBIE Ha PEIICHUE 3a]]a4l U TOoJIIep)KaHue 01arokeaaTelIbHOCTH OOIEHUS;
COIIOCTABJISITh CBOM CYXJICHUS C CY)KACHUSAMH JIPYTHX YYaCTHUKOB TUasiora, 00HapyKH-
BaTh pa3IMuMe U CXOJICTBO TO3HIINH;
BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
MyOIMYHO MPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCTIEPUMEH-
Ta, UCCIIEI0BAHUS, TIPOCKTA);
MOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ MHIMBHIyaIbHOW pabOTHI IPpH
pelIeHNH KOHKPETHON (pr3HUecKoil mpoOIembl;
MPUHUMATH [[EI1 COBMECTHOM JESITeTbHOCTH, OPTaHU30BLIBAThH IEUCTBUS O €€ T0CTH-
KEHHIO: PacIpeslesIATh POJU, 00CYKAAaTh MPOLECCHl U Pe3yJIbTaThl COBMECTHOM padoThI,
00001aTh MHEHHS HECKOJIBLKUX TIOAEH;
BBITMIOJHATH CBOIO YaCTh paOOTHI, JOCTUTAsi KAUECTBEHHOTO Pe3ylibTara Mo CBOEMY Ha-
NPaBJICHUIO U KOOPIUHHUPYS CBOM JACWCTBUS C JPYTUMH YWICHAMH KOMaH/IbI,
OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT 110 KPUTEPUSAM, CAMOCTOSITEIHHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranuzanus:
BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYALUSIX, TPEOYIOIIUX JIJIsl pEIIeHUS
buznyecKuX 3HAHMIA;
OPUEHTUPOBATHCS B PA3JIMYHBIX MTOAXO0AAX MPUHATUS PELIEHUN (MHAUBUIYAJIBHOE, IPU-
HATUE PELICHMsI B TPYIIE, IPUHATHE PELIEHUH IPyNIoN);



CaMOCTOSITENIFHO COCTABJIATh AJITOPUTM pPEIICHUsT PU3NUECKOM 3a1aun WU MJIaHa Uccle-
JIOBaHUS C y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTH-
pOBaTh IIpeaIaracMble BAPUAHTHI PELLICHUN;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIECHUE.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:
JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh Ilad €€ U3MEHEHNS,
OOBSACHATH NPUYUHBI JOCTHKEHUSI (HEAOCTHXKEHUS) PE3Y/IbTATOB ACSTEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;
BHOCUTbH KOPPEKTUBBI B JIEATENBHOCTD (B TOM YHCIIE B XOJ1 BBIITOJIHEHUS (PU3UUECKOTO
UCCJICIOBaHMSI WIIM IIPOEKTA) HA OCHOBE HOBBIX 00CTOSITEIbCTB, M3MEHHUBILINXCS CUTYya-
11, yCTAaHOBJICHHBIX OUIMOOK, BOHUKIIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3Y/IbTATa LEIH U YCIOBUAM;
CTaBUTb ce0s1 Ha MECTO IPYroro 4eJIoBeKa B XOJ1€ CIOpa WIM JUCKYCCUM Ha HAyYHYIO
TE€My, IOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;
IPU3HABaTh CBOE MPaBO Ha OMIMOKY IIPU pelieHnn GU3NYECKUX 3a/1a4 WK B YTBEpXKe-
HUSIX Ha HAy4YHBIE TEMBI U TAKOE YK€ IPABO APYIroro.

INPEJIMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 Kjiacce peMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:
UCIIOJIb30BaTh MOHATHS: (PU3NYECKHE U XUMHUECKHUE SBJICHUsI, HAOII0A€HUE, FIKCIIepHU-
MEHT, MOJIeJb, TUTI0TE3a, €AMHHUIBI (PU3NYECKUX BEJIUYUH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSIHUS BeIIecTBa (TBEPIOE, KUAKOE, ra3000pa3zHoOe), MEXaHUIECKOE TBMKEHUE (PaB-
HOMEpPHOE, HEPaBHOMEPHOE, IPSIMOJIMHEIHOE), TPACKTOPHs, PABHOIECHCTBYIOLIAs CUIIA,
nedopmarus (yrnpyrasi, IiIacTHIECKas ), HeBECOMOCTbh, COOOIIAIOIINECS COCYIbI;
pa3nnyath siBiaeHus (Iuddy3us, TENI0BOe IBUKEHNE YaCTHI] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEpaBHOMEPHOE JIBUKEHUE, UHEPLIUs, B3aUMOACHCTBUE TeJl, paBHOBECHE
TBEP/IBIX TEJ C 3aKPETUIEHHOMN OCBIO BpAIlleHUs, IIepe/iada NaBIeHUs TBEPABIMU TEIaMH,
XKHUJIKOCTSIMU U Ta3aMu, aTMOC(EepHOe JJaBlieHHe, TUIaBaHUE TeJl, IPEBPAILCHHUs] MEXaHU-
YEeCKOH SHEPruM) MO ONMMCAHHIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOH-
CTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;
pacrio3HaBaTh MPOSIBJICHNE H3YYCHHBIX (PM3UYECKUX SBJICHUN B OKPYKAIOIIEM MHpE, B
TOM 4Hcie (PU3MUYECKHe SIBJICHUS B IPUPOE: IPUMEPHI IBIXKEHUS C Pa3IMYHBIMU CKOPO-
CTSIMM B )KMBOM M HEXXHUBOM MpHUpoJE, JeHCTBUE CUIIBI TPEHHSI B IPUPOJIE U TEXHHKE,
BJIMSTHAE aTMOC(EPHOTO JIaBJICHHS Ha )KUBOW OPTaHU3M, IUIaBaHHUE PHIO, phlyard B TeJe
4eJI0BEKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/1auy B YU€OHYIO, BBIACIATH CYLECT-
BEHHbIE CBOMCTBA (IIPU3HAKN) (GU3UYECKUX SIBICHUN;
OTMCBIBATh U3yYEHHBIE CBOMCTBA Te U (PU3NYECKHE SBJICHUS, UCIIONb3Ys (pusnueckue
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEIECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHSS CKO-
POCTB, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, BEC Tella, CHiIa TPEHUS, TaBJIeHue (TBEPIOTO Te-
Ja, ’KMJIKOCTH, ra3a), BRITAJIKUBAIOIIAs CHJIA, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEUO
CHUITBI, MOMEHT CHJTBI, KOO (PHUIIMEHT IOJIE3HOTO IEHCTBUS MEXaHHU3MOB, KWHETHYECKAst U
NOTEHIMATIbHAS SHEPTUs), IPU OMUCAHUH MTPABUIIBLHO TPAKTOBATH (PU3UUECKUN CMBICT
UCTIOJIB3YEMBIX BEJTMUWH, UX 0003HAUYCHUS ¥ SAMHUIIBI (PU3NICCKUX BEJTMYNH, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETHUYNHAMH,
CTPOHTH TPAPUKH U3YICHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEITHYNH;
XapakTepu30BaTh CBOMCTBA T, (Pr3MUYEeCKHe SBJICHUS U MPOLIECCHI, UCIOJIb3Ys MpaBHiIa
CJIO’KEHUS cuJl (BIOJIb OHOM MpsiMoil), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MIPaBUJIO paBHOBECHS pbluara (0J10Ka), «30JI0TO€ MPaBHIIO» MEXaHUKH, 3aKOH COXpaHe-



HUSI MEXaHWYECKON 3HEPTHH, IPU 3TOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3a-
IHUCBIBATh €0 MAaTEMaTHUECKOE BBIPA)KEHUE;

OOBSICHATH (PU3NUECKUE SIBICHUS, IPOLIECCHI U CBOWCTBA TEJ, B TOM YHCIJIEC U B KOHTEKCTE
CUTYallUi IPAaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BbIABIATH IPUUMHHO-
-CJICICTBEHHBIE CBSI3H, CTPOUTH 00BbACHEHHE U3 |—2 JOrMYecKuX IM1aroB ¢ onopou Ha 1-2
U3y4EHHBIX CBOMCTBA (U3NUECKUX ABJICHUN, PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;
pemath pacy€THbIC 3a7auu B 1—2 1eHCTBHS, UCTIONB3YS 3aKOHBI H (DOPMYJIbI, CBSI3BIBAIO-
mye GU3NIEeCKre BEIMYUHBI: HA OCHOBE aHAJIN3a YCIOBHS 3a/1a4M 3alMChIBATh KPATKOE
yCIIOBHE, MOACTABIIATH (PU3UYECKHE BEIUUUHBI B (POPMYJIBI U IPOBOJUTH PACUETHI, HAXO-
JUTH CIIPaBOYHBIC JaHHBIC, HEOOXOMMBIE [T PELICHUS 3a/]a4, OLICHUBATh PEAIMCTHY-
HOCTb MOJy4€HHON (PU3NUECKON BETUUUHBI;

pacrio3HaBaTh MpoOJIEMbl, KOTOPBIE MOKHO PEIIUTH MPH MOMOIIN (PU3NIECKUX METOJIOB,
B ONMCAHUHU UCCIIEJOBAHMS BBIAEIATDH IIPOBEPSAEMOE MIPEAIIONIOKEHHE (TUIIOTESY), pa3iin-
YyaTh U MHTEPIIPETUPOBATH [1OJIyYCHHBIH pe3ysbTaT, HAXOJUTh OLIMOKH B XO/I€ OIIBITA,
JIeJIaTh BBIBOJIBI 110 €70 PE3yJbTaTaM;

IPOBOJUTH ONBITHI IO HAOIIOAEHUIO (PU3MUECKUX ABICHUN MM (PU3HMUECKUX CBOMCTB
Tes1: (OpMyYIMPOBATH IPOBEPsEMbIE IPEANONI0KEHUS, COOUPATh YCTAHOBKY U3 MPEIo-
KEHHOTO 000pyIOBaHMS, 3aIIUCHIBATH XOJ] ONBITA U ()OPMYITHPOBATH BHIBOKI;
BBINOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MACChl Tella, 00b&Ma, CHIIbI U
TEMIIepaTyphl ¢ UCIIOJIb30BAHUEM aHAJIOTOBBIX U LIM(PPOBBIX TPUOOPOB, 3aMHUCHIBATH I10-
Ka3aHus MPUOOPOB ¢ YUETOM 3aJaHHOM aOCOMIOTHOMN MOTPEIIHOCTH U3MEPEHHUI;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OAHON (PU3HUECKON BEIUUYMHBI OT JPYroi ¢ Hc-
H0JIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTHU IIYTH PAaBHOMEPHO JBHXKYILEIOCs Tea
OT BPEMEHHM JIBUKEHUS TeJla, CUJIbl TPEHUSI CKOJILKEHUS OT Beca Tela, KadyecTBa oopa-
OOTKHU MOBEPXHOCTEH TEJl M HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIAAN CONTPUKOCHOBE-
HUS TeJl, CUJIbl YIPYTOCTH OT Y/UIMHEHUS IPYKUHbI, BBITAJIKUBAIOLIEH CUIIBI OT 00bEMa
HOrpyKEHHON YacTH TeJsla ¥ OT IMJIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH
TeJa, OT TITyOUHBI, HA KOTOPYIO IOTPYKEHO TeJO, YCIOBUH TUIABAHUS T, YCIOBUH paB-
HOBECHS pbluara 1 0JIOKOB), y4acTBOBATh B IUIAHUPOBAHUM y4eOHOTO UCCIIE0OBAHUS, CO-
OHMpaTh YCTAaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIIEAYs MIPEITI0KEHHOMY IUIaHy, (PUKCHUpPO-
BaTh PE3yJbTAThI MOJYYCHHON 3aBUCUMOCTU (PM3UUECKUX BEJIMYUH B BUJIE MTPETIOKEH-
HBIX TaOJIMI] U IpadUKOB, JAeaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEA0BAHNUS;

POBOJUTH KOCBEHHbBIE U3MEPEHHUS (PU3NUECKUX BEITMUUH (IUIOTHOCTH BELIECTBA JKUIKO-
CTH U TBEPAOTIO Teja, CHJIa TPEHUS CKOJIbKEHHUS, 1aBJIeHHE BO3/1yXa, BHITAJIKUBAIOLIAs
CuJIa, AEUCTBYIOLIAsl HA MOTPYKEHHOE B KUAKOCTD TEJO, KOI(PPUIMEHT MOJIE3HOTO Jeii-
CTBHSI IIPOCTBIX MEXAHU3MOB), CIIE/Aysl IPEI0KEHHON HHCTPYKIIMU: IPU BBITTOJTHEHUN
U3MEpEHUI coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIISATH 3HAYEHUE HCKOMOM
BEJIMYMHBI;

coOiroaaTh NMpaBuiia TEXHUKU 0€3011acCHOCTH U padoTe ¢ 1abopaTOpHBIM 000pyI0Ba-
HUEM;

yKa3bIBaTh MPUHLMUIIBI IEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMO-
MeTp, AMHAMOMETP, COOOIAOIIUECS COCYIbl, 6apOMeTp, pblyar, MOABUKHBINA U HETIO/I-
BUKHBIHM OJIOK, HAKJIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JCHCTBHS N3YUYEHHBIX MPHOOPOB U TEXHUUECKUX YCTPOICTB
C OIOPOH Ha UX ONMHUCAHUS (B TOM YHUCIIE: MOAIUIHUKY, YCTPOUCTBO BOJONIPOBO/IA, TH/I-
paBIMYECKUI Tpecc, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3Ys
3HAHHUA O CBOMCTBaX (PU3NUECKUX SBIECHUI U He0OX0IuMBbIe (PU3HMUECKHUE 3aKOHBI U 3aK0-
HOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOIUTH HHPOPMAIUIO O IPUMEPaX ) MPAKTUIECKOTO UCIOIB30-
BaHUs (PU3MUECKUX 3HAHUI B MOBCEIHEBHOW XKU3HU JJIsl o0ecrieueHus: 6e301MacHOCTH MTPH



oOpallieHuu ¢ mpudopamMy U TEXHHYECKUMHU yCTPOUCTBAMU, COXPAaHEHUS 3I0POBBS U CO-
0JII0/IeHUsT HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY>KaIOLIeH cpee;

OCYIIECTBIISATH OTOOP UCTOYHUKOB HH(POpMaIiK B IHTepHETE B COOTBETCTBUU C 3a/1aH-
HBIM [IOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOUIUXCS 3HAHUW U ITyTEM CpaBHEHUS pa3-
JUYHBIX UCTOYHUKOB BBIICISATH HHPOPMAIIHNIO, KOTOPAst SBISETCS MPOTHBOPEYUBON WITH
MOJKET OBITh HEIOCTOBEPHOM;

MCIIOJIH30BATh MPH BHIMOJHEHUHN YU€OHBIX 3a1aHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(U3HYECKOTO COACpkKAHUS, CIIPABOYHBIC MAaTEPHUAIIbI, PECYPChI ceTu VIHTEpHET, BIaIeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIK U3 OAHON 3HAKO-
BOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE 2—3 HC-
TOYHUKOB HH(OpMaLUU (U3UYECKOTO COACPKAHUS, B TOM YUCIe MyOJIUYHO AeNaTh
KpaTKue COOOIIEHUs 0 pe3yabTaTaxX MPOEKTOB WIH yU4eOHBIX HCCIEIOBAHUMN, IIPU ITOM
rPaMOTHO MCIOJIb30BaTh N3YUEHHBIH MOHATHIHBIN anmapaT Kypca QU3UKH, COPOBOXK-
JIaTh BBICTYIUICHUE MTPE3EHTALUEM;

IIPU BBITIOJTHEHUH YY€OHBIX TPOEKTOB U UCCIIEIOBAHUN paclpeesiTh 00s3aHHOCTH B
TpYyIIIE B COOTBETCTBUHU € IIOCTABICHHBIMU 3aJa4aMHU, CJIEAUTh 32 BBIIIOJIHEHUEM ILJIaHA
JIENCTBUIM, aJIeKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]l B IEATEILHOCTh TPYIIIIbI, BbI-
CTpauBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K koH1y 00y4yeHus B 8 kJiacce rnpeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIMXCSl YMEHHUI:
UCTIOJIB30BATh TIOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBM)KEHUE aTOMOB M MO-
JIEKYJ1, arperaTHbIE COCTOSTHHS BEIECTBA, KPUCTAJUIMYECKHE U aMOp(HBIE Tella, HAChI-
IIEHHBIA 1 HEHACHIIEHHBIN Map, BIAXKHOCTh BO3/1yXa, TeMIEpaTypa, BHYTPEHHss SHEP-
T'HsI, TETUIOBOM JIBUTATEINb, YJIEMEHTAPHBIA AJIEKTPHUYECKHUH 3apsij, HIEKTPUIECKOE T0JIe,
IPOBOJHUKY U AUIJIEKTPUKH, TOCTOSIHHBIM JIEKTPUUYECKUI TOK, MAarHUTHOE T10JIE;
pa3nuyath sBJICHUA (TETUIOBOE PACHIMPEHHE U CKATHE, TEIJIoNepeaaya, TeIIoBOe PaBHO-
BeCHe, CMauyMBaHKe, KalMUSIPHBIC SIBJICHUS, HCTIApeHHe, KOHIEHCAIlNs, TIIaBJIeHUEe, KPH-
cTajuin3anus (OTBepeBaHue), KUIIeHHe, Terionepeaaya (TemIonpoBOAHOCTb, KOHBEK-
Is1, U3TTy9CHUE), DIIEKTPHU3ANHNS Tell, B3aNMOACHCTBUE 3apsI0B, ICHCTBHS dIIEKTpHYe-
CKOT'0 TOKa, KOPOTKOE 3aMbIKaHUE, B3aMMOICHCTBIE MAarHUTOB, AEHCTBUE MArHUTHOTO
MOJIS1 Ha TIPOBOJHHK C TOKOM, JIEKTPOMAarHUTHAsI HHIYKIMS ) TT0 ONMCAHUIO MX XapaK-
TEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX AaHHOE (PU3NYECKOE sSIBIIE-
HUE,
pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PM3NUECKUX SBJICHUN B OKpPYXKAIOIIEM MHpE, B
TOM YHcie (PU3NUYECKHE SIBJICHUS B IPUPOE: MOBEPXHOCTHOE HATSDKEHHE U KaMJUIPHBIE
SBJICHUS B IPUPOJIE, KPUCTAILIBI B IpUpOJie, u3inyueHre CoHIa, 3aMep3aHue BOJI0EMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHETa, SJICKTPUUECKUE SBJICHHS B
aTMocdepe, IMEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE T0JI€ 3eMJIH, Apeid moto-
COB, POJIb MarHUTHOTO TIOJIS JJIS )KU3HU Ha 3emJie, MOJISIPHOE CUSTHIE, TIPU 3TOM IIEePEBO-
JUTh MPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJIEJIATh CYIIECTBEHHBIE CBOIMCTBA (TIPU3HAKN)
(bu3NYECKUX SIBICHUM;
OIKCHIBATh U3yUYECHHBIE CBOMCTBA TeJ U (PM3NYECKHE SBJICHUS, UCIIONB3Ys (pusnueckue
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI, yIeIbHas TeTI0-
€MKOCTh BEIIIECTBA, y/IeIbHAS TEIJIOTA IJIABJICHUS, yeIbHAs TeII0Ta MapooOpa3oBaHus,
yJleNbHas TeMJI0Ta CropaHus TOIUIMBA, KO3((PUIIMEHT moe3HOTro AeUCTBHS TEIIOBON
MaIlMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3/IyXa, AJIEKTPUIECKUH 3apsi]], CHIIa TOKa, dJIeK-
TpPUUYECKOE HAINPsHKEHUE, COTPOTUBIIEHUE TPOBOIHUKA, Y/IETIbHOE CONPOTUBIICHHUE Bellle-
CTBa, pabOTa ¥ MOIITHOCTH JIEKTPUIECKOTO TOKA), TPH ONMCAHUH NIPABUIHHO TPAKTOBATh



($U3uUeCKUil CMBICI HCIIOJIb3YEMbIX BETMYNH, 0003HAUYCHHS U €IMHHUIIBI (PU3UUECKUX Be-
JVYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIUUYMHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaMKU N3yYCHHBIX 3aBUCUMOCTEN (PU3NIECKUX BETUYHH;
XapakTepu30BaTh CBOMCTBA Tell, (PU3MUECKHUE SABJICHUS U MPOLIECCHI, UCIIOJIb3YsI OCHOB-
HBIE TIOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOPUHU CTPOSHUS BELIECTBA, IIPUHIIUIL
CYIEpIIO3ULMHU T0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsizia, 3akoH Oma
JUIs ydacTKa 1en#, 3akoH J[xoyns—JIenna, 3aKkoH COXpaHEHHsI SHEPTUH, IPH STOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKCHUE;
O0BSICHATH (PU3NUECKUE TPOLIECCHI M CBOICTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTyallui
NPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPHUYUHHO-CIICICTBEHHbIE CBS3H,
CTPOUTH OOBSICHEHUE U3 1—2 JJOTHYECKUX IIaroB ¢ OMOpOoil Ha 1—2 U3y4eHHBIX CBOMCTBA
bu3nUecKuX SBICHUH, (PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pewath pacy€THble 3ajauu B 2—3 AE€HCTBHSL, UCIONb3Ys 3aKOHBI U (DOPMYJIbI, CBS3bIBAIO-
mue GU3NYecKre BEIMYUHBL: HA OCHOBE aHaJIN3a YCJIOBUS 3a/1a4M 3allUChIBaTh KPAaTKOE
YCIIOBHE, BBISIBISITh HEJOCTATOK TAaHHBIX Uil PELICHUS 331a4H, BEIOUPATh 3aKOHBI U
(bopMyIbl, He0OXOAUMBIE 11 €€ PeLeHHs, IPOBOJUTh PAacUEThl U CPAaBHUBATH M1OJIyYECH-
HOE 3Ha4YeHUE (PU3MUECKON BEIIMYMHBI C N3BECTHBIMH JTAaHHBIMH;

pacrio3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh NP MOMOIIN (PU3NYECKUX METO/IOB,
UCIIOJIb3Ys OIMCAHUE UCCIIEI0BaHMs, BBIICIATh IPOBEPSEMOE MPEAION0KEHHE, OLIEHHU-
BaTh NMPABUJILHOCTH MOPSIKA TPOBEICHHSI UCCIICIOBAHUS, JIENIaTh BHIBOJIBL;

IPOBOJUTH ONBITHI M0 HAOIIOIEHUIO (PU3MUECKUX SBICHUN MU (PU3MUECKUX CBOMCTB Tel
(KanuJUIIpHbIE SBJICHMSI, 3aBUCUMOCTb JJaBJIIEHUS BO3/lyXa OT €ro 00bEMa, TeMIepaTypsl,
CKOPOCTH TIPOIIecCca OCTHIBAHUS U HATPEBAHUS MPH U3ITyYCHHUHU OT I[BETA U3ITYJaIOMIEH
(morzomaroLeif) HOBEpXHOCTH, CKOPOCTh UCIIAPEHUS BOJIbI OT TeMIEPaTyphl )KUAKOCTH U
TUTOIIAAN €€ TIOBEPXHOCTH, DJICKTPU3ALIUS T€T U B3aUMOJICHCTBHE dIIEKTPUIECKHUX 3apsi-
JI0B, B3aUMOJICHCTBHE MOCTOSHHBIX MarHUTOB, BU3yaJIN3al1sl MArHUTHBIX 110JIEH 1OCTO-
SIHHBIX MarHUTOB, JIEMCTBUSI MATHUTHOTO ITOJISl HA IPOBOHUK C TOKOM, CBOMCTBA JIEK-
TPOMarHuTa, CBOMCTBA JIEKTPOBUTATEIIS IOCTOSHHOTO TOKA): (POPMYIUPOBATH MPOBE-
psieMBIE MIPEONIOKEHHS, COOMPATh YCTAHOBKY U3 NIPEJIOKEHHOTO 000PYA0BaHUS, OTTH-
CBIBaTh XOJ1 OIbITAa U (POPMYJIUPOBATH BBHIBOJIBI;

BBITTOJTHATH MPSIMbIE H3MEPEHHS TEMITEPATYPhI, OTHOCUTEIBHOW BIa)KHOCTH BO3TyXa, CH-
JI6I TOKA, HAMIPSDKEHUS! C UCTIOJIb30BaHNEM aHAJIOTOBBIX MTPUOOPOB U TaTINKOB (PH3UUIE-
CKUX BEJIMYHUH, CPABHUBATh PE3YIbTAThl U3MEPEHUH C YyUETOM 3a1aHHON aOCOMOTHON
TIOTPEIIHOCTH;

IPOBOJUTH UCCIIEIOBAaHNE 3aBUCUMOCTH OAHON (pU3HUECKON BEIUYMHBI OT IPYroi ¢ Huc-
MOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTb COITPOTHBIICHUS IPOBOIHUKA OT €r0
JUTMHBI, TUTOIIA/IA TIOTIEPEYHOTO CEYCHHUS U YIETHHOTO COPOTHBIICHHSI BEIIECTBA MPO-
BOJIHUKA, CUJIBI TOKA, YIIEr0 Yepe3 MPOBOAHUK, OT HANpPSHKEHUS Ha IPOBOJHHKE, HC-
CJIeIOBaHME MOCJIEJ0BATEILHOTO U MapajlyIeIbHOTO COEIMHEHHM MPOBOJHUKOB): IJIaHU-
poOBaTh MCCIIEI0BaHUE, COOUPATh YCTAHOBKY U BBIMOJIHATh U3MEPEHMSI, CIIEAYS MPEAIo-
KEHHOMY TUIaHy, (UKCHPOBATH PE3yNIbTATHI MOJYYeHHOW 3aBUCUMOCTH B BUIE TaOJIHII U
rpauKoB, JeNIaTh BHIBOJIBI IO PE3y/IbTaTaM UCCIIEJOBAHUS;

MIPOBOJIUTH KOCBEHHBIE H3MEPEHUS (PN3NICCKUX BEITUYMH (yIeIbHAs TETNIOEMKOCTD Be-
I1eCTBa, CONPOTUBIIEHUE MPOBOAHUKA, pabOTa U MOLTHOCTH JIEKTPHUECKOr0 TOKa): TIa-
HUPOBATh U3MEPEHUs], COOMPAThH IKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, CIIEysl MPeII0KeH-
HOW MHCTPYKIINH, U BEIYUCIISATH 3HAUYCHHUE BEITMYMHEI;

co0JI01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MPU paboTe ¢ 1abopaTopHBIM 000py10Ba-
HUEM;

XapaKkTepu30BaTh MPUHLUIIBI ASHCTBHS U3YYEHHBIX TPHUOOPOB U TEXHHUUECKUX YCTPOICTB
C OIOpOH Ha UX OMMCaHUs (B TOM YUCIIE: CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETD, Hapo-



Basi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK HIIEKTPUUECKON SHEPTUH, HIIEKTPOOCBE-
TUTETbHBIC MPUOOPHI, HAarpeBaTEIbHBIC JIEKTPONPUOOPHI (TPUMEPHI), DIEKTPUUECKHE
IIPEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOJIBUrATEIb IIOCTOSIHHOTO TOKA), UCIOJIB3YS
3HaHUS O CBOMCTBAX (PM3MUECKUX ABJICHUN M HEOOXOAUMBIE (PU3UUECKHE 3aKOHOMEPHO-
CTH;

pacrio3HaBaTh IPOCThIE TEXHUYECKHUE YCTPOICTBA U U3MEPUTEIbHBIE IPHOOPHI IO CXe-
MaM M CXEMaTHUYHbIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUT-
pOMETp, IBUTATENIb BHYTPEHHETO CrOPaHMsl, JJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBbI
IIEKTPUYECKHUX LIENEH C MTOCIIE0BATEIbHBIM U NIapalIEIbHbIM COETUHEHUEM JIEMEHTOB,
pasyinyas ycJIoBHbIe 0003HaUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIeTIeH;

NPUBOAUTH MPUMEPHI (HAXOJUTh HHPOPMALIUIO O IPUMEPAX ) MPAKTUIECKOTO HCIIOIIB30-
BaHUS (PU3MUECKUX 3HAHUH B TOBCEIHEBHOM KU3HU JUIsL oOecrieueHus: 0€30macHOCTH PH
oOpaleHnu ¢ npudopaMH U TEXHUUECKUMH YCTPOHCTBAMU, COXPAHEHUS 3/I0POBbS U CO-
0JIt0/IEHUSI HOPM 3KOJIOTUYECKOTO ITOBEACHMSI B OKPY’KAIOLIEH cpeae;

OCYILECTBIIATh MOUCK MH(opMauu (usnyeckoro cogep:xanus B IHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUH U yTEM CpaBHEHUS IOMOJIHUTENIBHBIX HCTOYHUKOB BbIJIENIATh UH-
(dopMmaruio, KOTopas SIBJISIETCS IPOTUBOPEUMBOM UM MOXKET OBITH HEOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBIIOJIHEHUHU YU€OHbBIX 3aJaHUI HayYHO--IIOMYJIAPHYIO JIUTEPATYPY
(bU3UUECKOro coxepkaHus, CpaBOUHbIe MaTepHalbl, pecypchl ceTu MIHTepHeT, BiaieTh
npuéMaMy KOHCIEKTUPOBAHUS TEKCTA, peoOpa3oBaHus HHPOPMAIUK U3 OAHON 3HAKO-
BOM CHUCTEMBI B JAPYTYIO;

cO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKHUE YCTHBIE cOO0IIEeH s, 0000m1ast nHpop-
MAIMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UIECKOTO COJICPIKAHUS, B TOM YU CIIE TyOINIHO
IPECTaBIATh PE3YJIbTAThl IPOSKTHOM WM UCCIIEOBATENIBCKOM EATETbHOCTH, IPU 3TOM
IrPaMOTHO MCIOJIb30BaTh U3YUEHHBIN MOHATUIHBIN anmnapaT Kypca QU3UKH, COIPOBOXK-
JlaTh BBICTYIIJICHUE IPe3eHTalueH;

IIPY BBITTOJIHEHUH y4eOHBIX MIPOCKTOB M UCCIICAOBAHUH (PU3UYECKHUX MPOIIECCOB pacipe-
JIeNIATh 00s13aHHOCTH B TPYIIIE B COOTBETCTBUH C [TOCTABJIEHHBIMU 3a/la4aMHU, CIEIUTh 3a
BBITOJIHEHUEM IUIaHa IeHCTBUIA U KOPPEKTUPOBATh €r0, aIEKBaTHO OLIEHUBATh COOCTBEH-
HBIN BKJIJ] B 1€ATEIbHOCTD IPYIIIbI, BHICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBHE,
HPOSIBIISIS TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K koH1y 00yuenus B 9 kJacce rnpeMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JI0JKHBI OT-
pakaTb c(HOPMUPOBAHHOCTD Y OOYYAIOLIUXCS YMEHHIM:

MCIIOJIb30BaTh MOHATHUSA: CUCTEMA OTCUETA, MaTepHalIbHasl TOUKA, TPAEKTOPUSL, OTHOCH-
TEJIbHOCTh MEXaHMUECKOTO JBI)KEHUS, fedopmanus (ynpyras, iacTu4eckas), TpeHue,
LHEHTPOCTPEMUTENIBHOE YCKOPEHHUE, HEBECOMOCTb U MEPETrPYy3KH, LIEHTP TSHKECTH, adCco-
JIIOTHO TBEPAOE TEJO, LEHTP TAKECTH TBEPAOIO TENA, PABHOBECUE, MEXaHUUECKHE KOJIE-
OaHMsI U BOJIHBI, 3BYK, UH(PPA3BYK U yIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIIKaIa
3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPHI UCITyCKAHUS
Y TIOTJIONIEHHUS, anb(a-, 0eTa- 1 raMMa-u3JIy4eHUs], U30TOIbI, siIepHasi SHEPreTHKa;
pa3ianyaTh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHENHOE IBUKEHHE, PaB-
HOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHUE, CBOOOIHOE MaIeHUe TeJ, pABHOMEPHOE JIBH-
JKEHHE 110 OKPYKHOCTH, B3aUMOJIEICTBHE TEJ, PEaKTUBHOE JIBHKEHHE, KoeOaTeIbHOe
JIBIDKEHUE (3aTyXarolllue U BBIHYKJICHHbIE KoJeOaHHs ), pe30HaHC, BOJTHOBOE JABHKEHHE,
OTpaKE€HHE 3BYKa, NPSIMOJMHEWHOE PaCIPOCTPaHEHUE, OTPAKEHUE U MPETOMIICHHE CBe-
Ta, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHue OeIoro cBeTa B CIIEKTP U CIIOKe-
HUE CIIEKTPaJIbHBIX IIBETOB, AUCIIEPCHSI CBETA, ECTECTBEHHAs PaIOaKTUBHOCTb, BO3HHUK-
HOBEHME JIMHENYATOr0 CIIEKTpa U3IYYEHHs) 10 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA
OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JTaHHOE (PU3UUYECKOE SBIICHHUE;



pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PM3MUECKUX SBJICHUN B OKpYXKaroleM Mupe (B
TOM 4Hcie (PU3MUECKHE ABICHUS B IPUPOAE: IPUIUBBI U OTIUBBI, IBUKECHUE IJIAHET
ConHeuyHOM cucTeMbl, pEaKTUBHOE ABM)KEHUE )KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMHUECKUE BOJIHBI, IlyHaMH, 9X0, LIBETa TeJI, ONTHYE-
CKHE SIBIICHUS B IPUPOJIE, OMOIOTUYECKOE ICHCTBHE BUANMOTO, YIBTPAPHOIETOBOIO U
PEHTI€HOBCKOT'O M3y4E€HUH, €CTECTBEHHBIN paMOaKTUBHBINA (POH, KOCMUYECKHUE JTyUH,
paZio0aKTUBHOE U3JIy4€HHUE IPUPOIHBIX MUHEPAJIOB, JEICTBUE PaJMOAKTUBHBIX U3ITy4e-
HUI Ha OpraHu3M 4esloBeKa), IIPU 3TOM IIEPEBOAUTH MPAKTHUECKYIO 3a/1auy B yUeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUMH;

OIKCBIBATh U3YyYEHHBIE CBOMCTBA Te U (PU3UUYECKHE ABICHUS, UCIIONIB3Ysl (pU3HUecKue
BEJIMYMHBI (CPEIHSISI U MTHOBEHHAsl CKOPOCTh Tejla IIPU HEPaBHOMEPHOM JIBUXKEHUH, YC-
KOpPEHUE, EPEMEILEHHE, IIyTh, YTI0Bask CKOPOCTh, CUJIA TPEHUS, CUJIA YIIPYTOCTH, CHIIA
TSKECTH, YCKOPEHHE CBOOOHOIO MaJIeHHs, BEC Teja, UMITYJIbC TeJla, UMIYJIbC CUIIbI, Me-
XaHW4yeckas paboTa M MOIIHOCTh, ITOTEHIMAIBHAS SHEPTHUS Tela, OJHIATOTO HaJ MO-
BEPXHOCTBIO 3€MJIU, IOTEHLUAJIbHAS SHEPrUsl CKATOM NPYKUHbI, KHHETHYECKasi SHeprus,
NOJTHAsE MEXaHUYeCKast YHEPT s, IIEPHO U YacTOTa KoJeOaHH, JITMHA BOJIIHBI, TPOMKOCTb
3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, [10KA3aTellb MPEJIOMIICHHS CpeJibl), IPH OIMMCAHUU
IPABWJIBHO TPAKTOBATh PU3NYECKUI CMBICII UCIIOJIb3YEMBIX BEIMUUH, 0003HAUEHUS U
eIMHULBI PU3NYECKUX BEJIMUYUH, HAXOAUTh (POPMYJIbI, CBA3bIBAIOIIME JAHHYIO (pU3nUe-
CKYIO BEJIMUMHY C IPYTMMHU BEIMYHMHAMH, CTPOUTH I'pa)MKN N3yYSHHBIX 3aBUCHMOCTEH
(bu3nUeCKUX BEIUYNH,

XapaKTepu30BaTh CBOMCTBA Tel, ((U3MUECKUE SBICHHS U MPOILIECCH, HCIIOB3YsI 3aKOH
COXpaHEHHUsI SHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHHUSI, IPUHLIUII CYIIEPIIO3ULIUU CUII,
IPUHIUI OTHOCUTENbHOCTHU ['anuies:, 3akoHbl HproTOHA, 3aKOH COXpaHEeHUs! UMITYJIbCa,
3aKOHbI OTPAXKEHUS U MPETIOMIIEHHSI CBETA, 3aKOHBI COXPAHEHMSI 3apsI0BOTO U MAaCCOBOI'O
YUCell IPU AIEPHBIX PEaKIMsIX, IPU ITOM J1aBaTh CJIOBECHYIO (HOPMYIUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

00BACHATH (PU3NYECKHE IPOLIECCH U CBOICTBA TeJl, B TOM YHMCIIE U B KOHTEKCTE CUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTePa: BBIABIIATh IPUYMHHO--CIIEACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX 1Iar0B C OMOPOM Ha 2—3 U3y4eHHBIX CBOICTBa
(bu3nUecKux sBICHUH, GPU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIe 3a1a4u (OMUpPAIOLINECs Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCIIOIb3Ys
3aKOHBI M OPMYJIbI, CBA3bIBAIOLINE (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a]]auy 3aIMChIBaTh KPATKOE YCIOBHUE, BBISBIIATH HEJIOCTAIOIINE TN U30bITOUHBIE JaH-
HbI€, BEIOWpATh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE JJIs PELIEHUS, IPOBOIUThH PACUETHI U
OLIEHUBATh PEATTMCTUYHOCTD MOJYYEHHOTO 3HAYCHUS (PU3NYECKON BETMUHHBL;
pacrno3HaBaTh Npo0IeMbl, KOTOPbIE MOKHO PEIIUTh MIPH MOMOIIU PU3NYECKUX METOJIOB,
MCIIOJIb3YS ONMCAaHUE HCCIIEA0BAaHNUS, BBIIEISATH IPOBEPSIEMOE MPEIOI0KEHUE, OLIEHH-
BaTh IIPABWJILHOCTH MOPSAJIKA IPOBEIEHUS UCCIEA0BAHNUS, AEJIaTh BbIBObI, HHTEPIIPETH-
poBaTh pe3ysIbTaThl HAOIIOIEHUHN U OIBITOB;

IPOBOJUTDH OMBITHI MO HAOIIOIEHUIO (PU3HUECKUX SBICHUN WU (PU3MUECKUX CBOWCTB TeJ
(u3y4eHue BTOporo 3akoHa HproTOHa, 3aKOHA COXpaHEHUS SHEPTUH, 3aBUCUMOCTD I1e-
pHroja KoyiedaHH MPYKUHHOTO MAaATHUKA OT MAacChl Ipy3a U )KECTKOCTHU MPYKUHBI U He-
3aBHCUMOCTH OT aMILIUTY (bl MAJIbIX KOJIEOAHUH, IPSIMOIMHEHHOE pacIpOCTpaHEHUE CBE-
Ta, pa3iokeHue 0eJIoro cBeTa B CIEKTP, U3yUYEHHE CBOMCTB M300pakeHMsI B IIIOCKOM
3epKajie ¥ CBOMCTB N300paskeHHs MpeIMeTa B COOMpArOLIe TMH3e, HaOII0IeHHEe CIUIOII-
HBIX ¥ JIMHEHYAThIX CIEKTPOB U3ITy4YEHUs): CAMOCTOATEIHLHO COOMpaTh YCTAHOBKY U3 U3-
ObITOYHOTO Habopa 000pyI0BaHMUs, ONTUCHIBATH X0/ OIBITA U €r0 Pe3yabTaThl, hopMynu-
pPOBAaTh BBIBOJIBI;



IPOBOJIUTH ITPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeiesist CpeHee 3Have-
HUE U3MEPSIeMON BeTMUHHBI (POKYCHOE pacCTOSTHUE COOMparoIel JTMH3bI), 000CHOBBI-
BaTh BLIOOp criocoOa u3mepeHus (M3MEpPUTEIHLHOTO MPUO0pa);

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMUYUH C UCIIOIBb30BaHUEM IIPsi-
MBIX U3MEPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUXKEHUHU 0€3
HAyYaIbHOM CKOPOCTH, MEpHOa KoIeOaHU MaTeMaTHUECKOTO MasiTHUKA OT JJTMHBI HUTH,
3aBUCUMOCTH yIJIa OTPa’KEHUS CBETa OT yIJla MMaJeHUs U yIia IpeJoMIIeHHs OT yIJia Ia-
JICHH): TUIAHUPOBATh UCCIIEIOBAHNE, CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (puKcupo-
BaTh PE3yJIbTAThI IOJYYCHHON 3aBUCUMOCTH (PU3UUECKUX BEJIMUYUH B BUJE TAOIUI U
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUs PU3NYECKUX BEIMUUH (CPEIHSS CKOPOCTh U YCKOpe-
HHE TeJla IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOHOTO MaleHHs], KECT-
KOCTb MIPYKUHBI, KO3()(PUIIUEHT TPEeHUS CKOIBKEHHsI, MEXaHUYecKasi paboTa U MOIII-
HOCTb, YaCTOTa U MEPHOJ KoleOaHUH MaTEMaTHYECKOro U MPYKUHHOTO MasiTHUKOB, OTI-
TUYECKasi CHJIa cCOOMparoIeil TMH3bI, paAMOaKTUBHBIN ()OH): IIIAHUPOBATh U3MEPEHHUS,
cOOMpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH U3MEPEHHUsI, CIIEys Peasio-
KEHHOU MHCTPYKIIMH, BBIYUCIIATH 3HAYCHNUE BEIMYMHBI U aHAJTM3UPOBATH MOJTyYCHHBIC
pe3yibTaThl C Y4ETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUI;

cOOIIOIaTh MTpaBHiIa TEXHUKH OE30MAaCHOCTH MPU paboTe ¢ 1abopaTopHBIM 000pyI0Ba-
HUEM;

pas3inyaTh OCHOBHBIEC IPU3HAKH U3YUYEHHBIX (PU3MYECKUX MOJENei: MaTepualibHas TOUKa,
a0COoJIIOTHO TBEPJOE TEI0, TOUEUHBIH UCTOUHHK CBETA, JIy4, TOHKAs JMH34, IUIaHETapHast
MOJIeJIb aTOMa, HYKJIOHHAsl MOJI€Ib AaTOMHOTO $]1pa;

XapakTepu30BaTh MPUHLUIBI AEHCTBHS U3Y4YEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOICTB
C OIIOPOM Ha UX OMMCAHU (B TOM YUCIIE: CIIMJIOMETP, AATYUKH [TOJIOKEHHSI, PACCTOSHUS
¥ YCKOPEHHMsI, PAKeTa, 9X0JIOT, OUYKH, TIEPUCKOII, (poTOanmapaT, ONTHIECKHE CBETOBOIBI,
CIEKTPOCKOII, TI03UMETP, Kamepa BuiibcoHa), HCHOb3ys 3HaHUS O CBOMCTBaX (u3nye-
CKHUX SIBJICHHI ¥ HEOOXO0AUMBbIe (PU3MUYECKHEe 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH N3YUYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTHUECKUX MPOLIECCOB MPH pEeIIEHUH y4eOHO--
MPAKTUYECKHX 3a7a4, ONITUYECKUE CXEMBI JUIsl TIOCTPOCHUS M300pakeHUH B TNIOCKOM
3epKajie U coouparolei JTuH3e;

IPUBOJIUTH MPUMEPHI (HAXOIUTh HHPOPMAIUIO O IPUMEPaX ) MPAKTUIECKOT'O UCIIOIB30-
BaHUs (PU3MUECKUX 3HAHUH B OBCEIHEBHOM KU3HU JIJIs1 oOecnieueHus: 0€301acHOCTH MPH
oOpallleHuu ¢ mpudopamMu U TEXHUYECKUMHU YCTPOHCTBAMH, COXPaHEHUs 3[J0POBbS U CO-
OJII0JIEHHS HOPM 9KOJIOTHYECKOT0 TOBE/IEHUS B OKpYXKarolei cpene;

OCYIIECTBIISATh NOUCK MH(pOpManuu pusnueckoro conaepxkanus B IuTepHere, caMocTosI-
TeNbHO (POPMYNIHPYsI TOMCKOBBIN 3aMIpOC, HAXOAUTD ITYTH ONPEEIICHUS JOCTOBEPHOCTH
NOJy4eHHOM nH(pOpMalK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JIOTTOJTHUTEbHBIX UCTOY-
HUKOB;

UCIIOJIb30BaTh MPH BBHITIOJIHEHUH YUEOHBIX 3aJaHUH HAyYHO--TIOMYJIAPHYIO JIUTEPATYPY
(Gu3nUecKoro coxep;kaHus, CpaBOUYHbIe MaTepHalbl, pecypchl ceTu MIHTepHeT, BlaieTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIK U3 OAHON 3HAKO-
BOM CHCTEMBI B JAPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE HH(GOpMAIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3UYECKOTO COACPKAHUS, TyOTUYHO MPEJICTABIATh pe3ylbTa-
TBI IPOEKTHOMN MJIM UCCIIEI0BATENLCKOM NesTeIbHOCTH, IPU 3TOM IPaMOTHO HUCIOIb30-
BaTh U3YUEHHBIN MOHATUIHBIN anmapaT U3y4yaeMoro paszena (GU3NKU U COPOBOXKIATh
BBICTYIIJICHHE TIpe3eHTaluel ¢ yuéToM 0COOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.



PA3JEJ 2. COAEP)KAHUE YYEBHOI'O IPEJJMETA

7 KUIIACC
Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUU OKPYKAKIET0 MUPA.

®usuka — Hayka o npupoze. SAsnenus npupoasl. PusndecKue ABICHUA: MEXaHUYECKUE,
TEIJIOBBIE, FTEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BennuuHbl. M3mepenne ¢puzndeckux senuunH. Puzndeckue npudopsl. [o-
TPELIHOCTh U3MEPEHHI. MexXayHapoaHas CUCTEMA €IMHULI.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKH U3Y4al0T Ipupoay. EcTecTBeHHO-HAYUHBIH
METO/]I TO3HaHUsI: HAOII0IeHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BHIABUIKEHHE THUIOTE3, SKCIIe-
PHMEHT I10 IPOBEPKE TUTIIOTE3, 00bACHEHHE Ha0Ir01aeMoro siienus. Onucanue Gu3nIecKux
SIBJIEHUU C IIOMOIILIO MOJEJIEH.

Hemoncmpayuu.
1. Mexanuueckue, TEIIOBbIE, JIEKTPUUECKHE, MAarHUTHBIEC, CBETOBBIC SIBJICHHUSI.
2. ©®wuzuveckre NpudOPbI U MPOLEeaypa MPSIMBIX U3MEPEHUI aHAIOTOBBIM U IIU(PPOBHIM
puoOpOM.
Jlabopamopuusie pabomot u onvimol.
1. OmpeneneHuie LEeHbI IEICHUS IKAJIbl U3MEPUTEIBLHOTO MPUOOpAa.
2. H3mepeHue pacCTOSHHIA.
3. H3mepenne o0bEMa KUIKOCTH B TBEPOTO TeEIa.
4. OmnpeneneHue pa3MepoB MaJbIX TEJl.
5. H3mepenue Temmneparypbl py NOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTUMKA TeMIIepa-

TYPBL.

6. IIpoBeneHue uccieqoBaHUs 10 MPOBEPKE TUIOTE3bI: JATBHOCTD MOJIETA IIAPUKA, MYIICH-

HOT'0 TOPU30HTAJIbHO, TEM 00JIbILIE, YeM OOJIbILIE BHICOTA IIyCKA.

Pa3znea 2. [lepBoHayaibHbIe CBEIeHUA 0 CTPOEHUHU BeleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBaIOIINE JUC-
KpPETHOE CTPOEHUE BEILECTBA.

JIBrokenue gacTuil BeriecTBa. CBsI3b CKOPOCTH JABMKCHUS YaCTHIL C TeMIiepaTypoit. bpo-
YHOBCKOE ABMXeHue, nuddy3us. BzaumoneiicTBrue 4acTUIl BEIIeCTBA: MPUTSHKEHNE U OTTAJIKU-
BaHHE.

ArperaTtHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ia30B, JKUJIKOCTEH U TBEPABIX (KPUCTAILIH-
YeCcKuX) Tesl. B3auMocBs3b MEXly CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSTHUSX U UX
aTOMHO-MOJIEKYJISIpHBIM CTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI.
Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO ABHKEHHS.
2. HaGmronenue nuddy3un.
3. HabGmronenue sBieHui, OOBSICHSIOMIMXCS TPUTSHKEHHUEM WU OTTAIKUBAaHHEM YaCTHII

BEIIECTBA.

Jlabopamopuvie padomol u onvimel.
1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCToNIb30BaHUEM (oTorpaduii).
2. OmbITHI IO HAOIOICHUIO TEIIOBOTO PACIINPEHUS Ta30B.
3. OmBITH MO 0OHAPYKEHUIO ACHCTBHS CHII MOJIEKYJISIPHOTO TPUTSKEHHSL.
Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe aBuxkeHue. PaBHoMepHOE 1 HepaBHOMEpHOE JIBH>KeHHE. CKOPOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHUH. Pacu€r myTu U BpeMeHU JABUKECHUSI.
SIBenne nHepunu. 3aKOH MHEpLUUH. B3auMoencTBre Ten Kak NIpuYruHa U3MEHEHUSI CKOPOCTH
JIBIKEHUS Tell. Macca kak Mepa nHepTHOCTH Tena. [InotHocTs BemecTBa. CBs3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €/IMHHUIIE 00BhEMA BEIEeCTBA.

Cuia Kak XapakTepucThka B3aumojiericteus Ten. Cuna ynpyroctu u 3akoH ['yka. U3me-
pEeHue CUIIBI C TOMOIIBIO TMHAMOMETpA. SIBIICHHE TATOTEHUS U cUiIa TshkecTH. CHila TSKeCTH Ha



npyrux ianerax. Bec tena. HeBecomocTs. CrioxkeHMe cuil, HallpaBJIEHHBIX 110 OJHOM NPSMOI.
PaBHopelicTByromas cuii. Cusa TpeHus. TpeHHue CKOIbXEHUS U TpeHue Mokos. TpeHue B npupo-
JIe ¥ TEXHUKE.
Hemoncmpayuu.
Hablnronenrne MexaHU4ecKoro JBUKEHHUS Tea.
N3mepenne CKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
HaburoneHue sBjaeHUs] MHEPIUH.
Habmroienue n3aMeHeHus: CKOpoCTH MPH B3aUMOJICHCTBUH TETl.
CpaBHeHHME Macc MO B3aUMOJCIHCTBHUIO TEJl.
CiokeHue CuJl, HalpaBJICHHBIX 1O OJHOU MPSIMOIA.
Jlabopamopuvie pabomsl u onvimol.
1. Ompenenenue CKOPOCTH PABHOMEPHOTO ABMKEHHUS (IIIApUKA B HKHUAKOCTH, MOJIEIIN HJICK-

TPUYECKOTO aBTOMOOWIISL U TaK Jiajiee).

2. OrmpezneneHue cpeHe CKOPOCTU CKOJIbKEHUS OpyCcKa Wi IIapHKa M0 HAKJIOHHOM I1oc-
KOCTH.
OrnpezeneHye mI0THOCTUA TBEPAOTO Tea.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTD PACTSHKEHUS (IehOpMaIlii) MPYKUHBI OT
MPUIOKEHHOM CHIIBI.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHHUS CKOJIbXKEHHUS OT Beca Tella U Xa-

pakTepa CONpPUKACAIOLIUXCS TOBEPXHOCTEN.

Pa3nen 4. /laBiienue TBEPABIX TeJl, ’KUIKOCTEH M Ta30B.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIHUCHUS AaBlieHus. JlaBneHue raza. 3aBucu-
MOCTbH JaBJICHHS Ta3a 0T 00bEMa, TeMiepatypsl. [lepenaua gaBieHust TBEPABIMU TEIAMU, KU -
KOCTAMM U razamu. 3akoH [lackans. [lHeBMaTHyecKre MallIMHbI. 3aBUCUMOCTb J1aBJICHUS KU1~
KOCTHU OT riyOuHsbl. ['mapocratnyeckuii mapagokc. CooOmatomuecs cocyasl. [ uipaBiuiyeckue
MEXaHU3MBI.

Atmocdepa 3emin u atMmocepHoe naBienue. [IpuuuHbI CyIecTBOBaHUS BO3AYITHON
o6onouku 3emnn. OnbiT Toppuuernnu. M3mepenne atmocdepHoro napieHus. 3aBUCUMOCTD aT-
MOC(hEpHOTO JaBJICHHS OT BHICOTHI HAJl ypoBHEM MOpsi. [Ipubopsl A1 u3MepeHus: aTMOCHEpHOTOo
JIaBJICHUSI.

JleiicTBrE ®KUIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX Teo. BriTankuBaromas (apxumeno-
Ba) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS T'a3a OT TEMIIEPaTypBhl.
Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coob1maronyecs: Cocy/sl.
I'mppaBnnyeckuii npecc.
[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.
3aBHCHUMOCTD BBITAIKHUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOMN YaCcTH Tea U TUIOTHOCTH
KUJKOCTH.
PaBeHCTBO BBITATKMBAIOUIEH CUJIbI BECY BHITCCHEHHOM XKUJIKOCTH.
8. VYcnoBwue miaBaHus TeN: TJIaBaHUE WIH MOTPYKEHHUE TEJ B 3aBUCUMOCTH OT COOTHOIIIE-
HUS IJIOTHOCTEH Tela U KUJIKOCTH.
Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCHMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh

YacTH Tea.

2. OrmpeneneHue BBITATKUBAIONIEH CHIIBI, JCHCTBYIOMIEH HA TEJIO, IOTPYKEHHOE B KU I~

KOCTb.

3. TIpoBepka HE3aBUCUMOCTH BHITAIKMBAIOIICH CHIIBI, ICHCTBYIOIIEH Ha TEJIO B KUJKOCTH,

OT Macchl Tena.

SoukhwnE

~ow
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4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOLIEN CUIIbI, JEHCTBYIOLIEH HA Te-

JI0 B XKHUAKOCTH, OT 00BbEMA MOTrpyKEHHOM B KUJKOCTh YACTH T€Ja U OT IJIOTHOCTH KU -

KOCTH.

5. KoncrpyupoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U OIpeeeHue e€ Tpy30-

MOABEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, 6J0K, HAKJIOHHAs TIOCKOCTb. [IpaBuiio paBHOBecus pbrya-
ra. [IpumeHeHne mpaBuiia paBHOBECHS pblyara K 0JIoky. «30510Toe npaBuioy» Mexanuku. KIT/]
MPOCTHIX MeXaHU3MOB. IIpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckas 3Heprus. Kunernueckas u noreHuuanbHas sueprus. [Ipespamienue o-
HOTO BHJIa MEXaHUYECKOM SHEPTUU B APYroi. 3aKOH COXPAHEHUsI SHEPTUU B MEXAHHUKE.
Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAaHU3MOB.
Jlabopamopuwie pabomul u onvimel.
Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBHXKEHUU Tella 0 TOPU30H-
TaJIbHON MOBEPXHOCTH.
3. HccnenoBaHue ycnoBHil paBHOBECHS pbluara.
4. Wsmepenue KIIJ] HaKIOHHOM MII0CKOCTH.
5. H3yueHue 3aKkOHA COXpaHEHUSI MEXaHUYECKOM SHEPTUH.

8 KUIIACC
Pa3nen 6. TeruioBble siBjeHUS.

OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpUU CTPOEHHUs BelecTBa. Mac-
ca ¥ pa3Mepbl aTOMOB ¥ MOJIEKYJ1. OMBITHI, MOATBEPKAAOIINE OCHOBHBIE TTOJIOKEHUS MOJICKY-
JSPHO-KUHETUYECKON TEOPHUHU.

Monenu TBEpAOrO, )KUIKOIO U Ta3000pa3HOro cocTosiHui BelecTBa. Kpucramimueckue
u amopdusbie Tena. OObICHEHNE CBOMCTB ra3oB, JKUIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIOXKe-
HUW MOJICKYJIIPHO--KUHETHYECKON Teopruu. CMaunBaHUe M KalWJUBSIPHBIE IBJIEHUs. TerinoBoe
pacUIMpeHHe U CKaTue.

Temneparypa. CBsi3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO JBMKEHHUS YacTHUIl. BHYT-
penHsis sHeprust. CnocoObl K3MEHEHHS BHYTPEHHEH dHEprHU: TeIIonepeiaya U COBEpIICHHE
pabotsl. Buel Temonepenauun: TEMIONPOBOAHOCTb, KOHBEKIIUS, N3JIYICHHE.

KonnuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTD BellecTBa. TermiooOMeH U TEeTIoBoe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO Oatanca. [InaBnenne u oTBepaeBaHNe KPUCTAIUTMYECKHUX
BellecTB. Y AenbHas TerioTa miuasienus. [lapoobpa3zoBanue u konaencanus. Mcnapenue. Ku-
neHue. Y aenbpHas TeImioTa napooopa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUSI OT aTMO-
chepHOro JaBlICHUS.

BrnaxnocTs BO3ayXa.

DHeprus TOIIMBa. Y IeibHas TEIJI0TA CTOPAHUS.

[Tpunnumne: padoTs! TeroBsix Asurateneit K1/ remmoBoro asurarens. TernmoBsie 1BU-
raTeNy U 3aluTa OKpYKaroulel cpeibl.

3aK0oH COXpaHEHHs U MPEBPAIICHHS YHEPTUHU B TEIJIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBMKEHUS.

Habmonenue nudpdysun.

Hab6nronenue siBneHni CMauyMBaHUS U KaTUJUIAPHBIX SBJICHHM.

Habmronenue TemnoBoro pacipeHus Ted.

W3menenune gaBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIAKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Bupasl Terionepenayn.

NoakowhE



8. OxnaxaeHue npu COBEPIICHUH PAOOTHI.
9. HarpeBanue npu coBepIieHUU pabOThI BHEIITHUMH CHJIAMH.
10. CpaBHeHuE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOmroneHue KUIIEHUS.
12. HaGnroieHre TOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTaTENIEH.
Jlabopamopuusie pabomot u onvimol.
1. OmnbITbl 1O OOHAPYXKEHUIO ACUCTBUS CUJI MOJICKYJISPHOTO MPUTSKEHUSL.
2. OnbIThI IO BHIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIHM UJIH caxapa.
3. OmnbIThI 110 HAOIIOACHUIO TEIIJIOBOTO PACIIUPEHUS Ia30B, KUIKOCTEH U TBEPIBIX TeJl.
4. OrmpeneneHue qaBieHUs BO3yXa B OaJJIOHE IITPULIA.
5. OmnbIThL, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb JIaBJICHHS BO3/1yXa OT ero o0béMa 1 HarpeBa-

HUS WIN OXJIaKICHUS.

6. IIpoBepka runoressl JMHEHHOMN 3aBUCIMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH B TEPMOMET-
pHruecKoi TpyOKe OT TeMIIepaTyphl.
7. HaOnroneHue n3MeHeHUs BHYTPEHHEH SHEpPruu Tena B pe3ylbpTaTe Terionepenay u pa-

OOTBHI BHEUTHUX CHIL.

8. HccnenoBanue siBjeHUs TEIIIOOOMEHA MTPU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOJBI.
9. OmnpezneneHne KOJINYECTBA TEIUIOTHI, IIOJIYYEHHOTO BOJIOW NIPU TEIJIOOOMEHE C HarpeThIM

METAJUIMYECKUM LUINHAPOM.

10. Onpenenenue yaenpHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca uCapeHusl.

12. Onpenenenre OTHOCUTENILHON BIAXKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.
Pa3nen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS.

Onektpusanus Ten. [[Ba poja anekTpudeckux 3apsaoB. BzauMmoaeincTre 3apsykeHHbIX
ten. 3akoH KyrnoHa (3aBUCMMOCTD CUJIbI B3aUMOACHCTBHS 3apSyKEHHBIX TEJl OT BEIMUUHBI 3apsi-
JIOB U PACCTOSTHUSI MEXK]Ty TEIaMH).

OnexTpuueckoe nojie. Hanpspk€HHOCT 31ekTpuyeckoro nosst. [IpuHnun cynepno3sunuu
ANIEKTPUUYECKUX TOJeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIeMEeHTApHBIN dNeKTpruyeckuii 3apsia. CTpoeHue aToma.
ITpOBOAHMKY M TUAIIEKTPUKH. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3apAa.

DneKTpUUeCKUid TOK. Y CI0BUS CYIIECTBOBAHUS 3JIEKTPHUUECKOro Toka. Microunuku mo-
CTOSIHHOTO TOKa. JIefiCTBHS JIEKTPHUECKOTO TOKA (TEII0BOE, XUMUYECKOE, MarHUTHOE). DJIeK-
TPUYECKUN TOK B KUJKOCTSX U Ta3ax.

Onexrpuueckas nenb. Cuna Toka. DieKTpudeckoe HanpskeHue. ColnpoTUBIEHUE MPO-
BOJIHMKA. Y IEIbHOE CONPOTUBIIEHHE BellecTBa. 3akoH Oma Juist yuactka uenu. [locnenoBarens-
HO€ U NIapaJuIEIIbHOE COEIMHEHUE MIPOBOIHUKOB.

PaboTa 1 MoIHOCTH 5IeKTpUUecKoro Toka. 3akoH Jlxxoynsa—Jlenna. Dnekrpuyeckue 1e-
Y 1 IOTPEOUTEIH IEKTPHUUECKON sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrossHHBIE MarHuTHI. B3auMoielicTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE MoJe.
MaruauTtHoe nosie 3eMiIn U €ro 3Ha4eHHe I KU3HU Ha 3emite. OnelT OpcTena. MaruutHoe moiie
ANEKTPUYECKOTO TOKa. [[puMeHeHune 31eKTpOMAarHuTOB B TEXHUKE. J[€MICTBHE MAarHUTHOTO MOJIA
Ha MPOBOJHHUK C TOKOM. DJIEKTPOABUIATEIb IIOCTOSIHHOTO TOKA. VcroyIb30BaHne 3JIEKTPOABUTaA-
TeJIEeH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OneiTel Dapanes. SBnenue 3nekTpoMarHuTHON MHAYKIuu. [IpaBuno Jlenuna. Dnexrpore-
HepaTop. CrocoOb! OTYYSHHS JIEKTPUIECKOU SHEPTUH. DIIEKTPOCTAHIINYA HAa BO30OHOBIISIEMBIX
MCTOYHHKAX SHEPTUU.

Hemoncmpayuu.
1. Dnektpuzaius Tell.
2. JlBa poja dJIEKTPHUECKUX 3aps/I0B M B3aUMOJICHCTBHE 3apsDKEHHBIX TEIL.
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YCTpOUCTBO U JEHCTBUE 3IEKTPOCKOIIA.
DJIeKTpOCTaTUYECKask MHTYKIIHSL.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.

[IpoBOHUKY U TUAJECKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUUYECKOTO TTOJIS.

M CcTOYHHKH MOCTOSTHHOTO TOKA.

JIeficTBHS 2IIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIAKOCTH.

I"a30Bblii pa3psa.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenune 3eKTpUuYecKoro HanpsKeHUs BOJIBTMETPOM.
Peocrar u mara3uH COpOTUBIICHUMN.

BsanmoeiicTBre MMOCTOSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3JICICHHUsI MOJIOCOB MAarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEeKTPOMarHmr.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUU.
Onbitel Dapanes.

3aBUCUMOCTD HallpaBJI€HUSI UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnusie pabomot u onvimeol.
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OnbIThI 1O HAOJIOAEHUIO 3JIEKTPU3ALMHU TEJl UHAYKIHUEH U IPU COTPUKOCHOBEHHUU.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TU3IEKTPUKH.
COopka 1 TpoBepKa padOTHI JEKTPHUIECKOH IETIH ITOCTOSIHHOTO TOKA.

W3mepeHne u peryaupoBaHue CUIIbI TOKA.

W3mepeHue u peryinpoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HalpsHKEHHs] Ha Pe3UCTOope.

OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUYECKOTO CONPOTUBIICHUS ITPOBOAHMKA
OT €ro JUIMHBI, IJIOLIAA1 MOTIEPEYHOI0 CEUEHHUs U MaTepuaa.

ITpoBepka npaBuiia CII0KEHUSI HAIIPSHKEHUH TIPU [TOCIIEA0BATEIBHOM COEIMHEHUH IBYX
PEe3UCTOPOB.

[TpoBepka npaBuiia AJIs CUIIBI TOKA MIPH NTApAJIJIEIbBHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UIYILIETO YePE3 PE3UCTOP.

OmnpeneneHne MOIHOCTH IEKTPUUECKOTO TOKA, BBIIEIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT HalpsHKEHUS Ha
HEH.

Omnpenenenne KIIJ[ HarpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOZEUCTBHSI TIOCTOSIHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TIOJISl TOCTOSIHHBIX MarHUTOB MPH UX 00BEIUHEHUU U pazJiene-
HUMU.

Uccnenoanue neiCcTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTyILIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

W3y4eHne aeficTBUSI MAarHUTHOTO 0JI HA IIPOBOJIHUK C TOKOM.

KoncTtpynpoBanue u nusydeHue paboThl AJIEKTPOABUTATENS.

N3mepenue KIIJ[ anexTpoaBUrarenbHol yCTaHOBKH.



21. OmbITH 11O HNCCICOOBAaHUIO SABJICHUSA BHGKTPOMaFHI/ITHOﬁ HWHAYKIHUU: UCCIICAOBAHUC U3~
MCHEHHH 3HAYCHHS U HaIrpaBJICHUA WHAYKIWMOHHOI'O TOKaA.

9 KJIACC
Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOr0 IBUKEHHUs. PaBHOMEPHOE NPSIMONIMHENHOE JBHKEHME. HepaBHOMEpHOE TTPsIMO-
JnuHelHoe nBrxeHue. CpeHssl 1 MTHOBEHHAs! CKOPOCTh Tejla IPU HEPABHOMEPHOM JIBH>KECHHH.
Yckopenne. PaBHOyCKOpeHHOE TpsMONTHEHOe BrkeHHe. CBoOoiHOE maneHue. OnbIThl [ a-
Jiest.

PaBHOMepHOE nBIKEHUE IO OKpYXHOCTH. [lepuos u yactora obpamenus. JIuneiinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IIepsebiit 3akoH Herorona. Bropoi 3akon Herorona. Tperuit 3akon Herorona. [Ipuanun
CyNEPIIO3UIUHU CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHUSI CKOJIbKEHUS, CUJIa TPEHUS
MOKOS1, APYTHE BUbI TPEHUSI.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHue cBOOOIHOro najieHus. JBu-
»keHue maHeT Bokpyr ConHua. IlepBas kocMuueckast ckopocts. HeBecOMOCTh U Eeperpy3Ku.
PaBHOBecue MarepuanbHON TOUKH. AOCOIOTHO TBEPI0€ Teno. PaBHOBECHE TBEPAOTO Telia C 3a-
KpEIJIEHHOM OChlo BpallleHus. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec Tena. U3menenue umnynbca. UMnynbsc cuiibl. 3aKOH COXpaHEHHS] UMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexannueckasi pabota 1 MOIHOCTh. PaboTa cuit TshkecTr, ynpyroctu, TpeHus. CBs3b
sHepruu u padboTsl. [loTeHnnanpHas SHEeprus Tena, HOJHATOr0 HaJl MOBEPXHOCTHIO 3eMiH. [1o-
TEHLIMAJIbHASL DHEPIUs C:KaToM NpyxuHbl. Kunernueckas sHeprus. Teopema 0 KHHETHYECKON
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

Habmroienne MexaHn4eckoro JBUKEHHS Tella OTHOCUTENBHO Pa3HbIX TE OTCUETA.

2. CpaBHEHHE MyTeH U TPACKTOPHIA ABMKEHHS OJTHOTO M TOTO K€ Tella OTHOCUTEIHHO pa3-
HBIX TEJl OTCUETA.

3. H3mepeHne CKOPOCTH M yCKOPEHUS TPSIMOIMHEHHOTO JIBU)KECHUSI.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABMKEHHSL.

5

6

=

Habmonenne ABM>XeHUs Tesla MO0 OKPYKHOCTH.
HaOnronenne MexaHUYeCcKHX SIBIEHUH, MPOUCXOIAIINX B cUcTeMe oTcuéra «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBHO KaOuHeTa PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MacChl Teja U IeHCTBYIOLIEH Ha HErO CUJIBL.

8. HaOmoneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. INepemaya uMmysbCca MpHU B3aUMOJICHCTBHHA Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCca IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue uMIysbca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabGmroieHrne peakTHBHOTO JBUKCHUSI.

15. CoxpaHenue MeXaHUYECKOM SHEPTHH ITPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHue MEXaHUYECKON SHEPTHH MIPH JBIKEHUH TEJa 0] IEHCTBUEM TPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpyupoBaHue TpakTa JJis pa3roHa 1 JajibHeHIero paBHOMEpPHOro ABM)KEHUS IapH-
Ka WM TEIEKKH.

2. OmnpeneneHue CpeHENH CKOPOCTH CKOJBKEHUS OpyCKa MITH IBUKCHHUS IIapHKa 110 Ha-
KJIOHHOM IIOCKOCTH.



3. Ormpenenenue yCKOpeHHs Tella PU paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM TLIOC-
KOCTH.

4. HccrnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HA4aJIbHOU CKOPOCTH.

5. TIpoBepka rumoTessl: €CIU MPH PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HaYallbHOW CKOPOCTH
IIyTH OTHOCSITCS KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU

OJTMHAKOBBI.

6. HccrnemoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKECHHUS OT CHITBI HOPMAIILHOTO J1aBJie-
HUSL.

7. Omnpenenenue kKodppuUIeHTa TPCHUS CKOTBKCHHUS.

8. Omnpenenenue KECTKOCTU MPYKUHBL.

9. Omnpenenenue paboThl CUIIbI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU TeJa [0 TOPU30H-

TaJIbHOM MIOBEPXHOCTH.

10. Onpenenenue paboOThI CHIIBI YIIPYTOCTH IIPU MOIBbEME IPY3a C UCIIOJIb30BaHUEM HETO/I-

BIYKHOTO M TIOJIBUKHOTO OJIOKOB.

11. M3yueHue 3akoHa COXPAHEHUS SHEPTUH.
Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.
KonebarenbHoe nBuxenue. OCHOBHbIE XapaKTEPUCTUKH KOJeOaHU: IEpUO/I, YacToTa,
aMIUTUTYyAa. MaTtemMaTHYecKuii U Ipy>KUHHBIN MasTHUKY. [IpeBpamienue sHeprun npu Koseda-
TEIbHOM JBUKCHUU.
3aryxaromue konebanus. BeinyxeHHble koneOanus. Pezonanc. MexaHnnyeckue BOJIHBI.
CaolicTBa MexaHH4YeCKUX BOJH. [IpoosbHbIE 1 nIONIEpeYHbIe BOIHBL. J{JIMHA BOJIHBI U CKOPOCTb
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.
3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yabTpa3ByK.
Hemoncmpayuu.
HaGnronenue koneGaHuii Tes1 moJ| 1eHCTBUEM CHUJIBbI TSDKECTH U CHJIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.
HaOnroneHue BoIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.
Pacripoctpanenne npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
HaO0nroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI pe30HaHC.
Jlabopamopnwvie pabomvl u onvimol.
Omnpenenenye 4acToThl U Meproia KojaeOaHui MaTeMaTHYecKoro MasTHHKA.
OnpezneneHye 4acTOThl U MepHoJia KoleOaHUH NPy>KUHHOTO MasTHUKA.

. UccrnenoBanne 3aBUCUMOCTH Mepro/ia KoieOaHuil MOABEIIEHHOTO K HUTH Ipy3a OT JJIH-
HBl HUTH.

. UccrnenoBanue 3aBUCMMOCTH Tepro/ia KoieOaHui NpyKUHHOTO MasiTHUKA OT Macchl Ipy-
3a.

. IIpoBepka HE3aBUCUMOCTH TepHoJa KojieOaHU Ipy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.

13. OnbITHL, TEMOHCTPUPYIOIINE 3aBUCHMOCTb MTEPHO/Ia KOoJIeOaHUH MPYKMHHOTO MasiTHUKA
OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI.
14. U3mepenue yckopeHHsi CBOOOJHOTO MaeHUSI.
Pa3nes 10. Di1eKTpOMAarHuTHOE 10J1€ M JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHUTHOE TOJI€. DIEKTPOMArHUTHEIE BOIHBI. CBOWMCTBA AIEKTPOMArHUTHBIX
BoJH. [lIkana 3nekTpoMarHUTHBIX BOJIH. Vcro/ib30BaHnE 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM
CBSI3H.

OnexTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CsoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOHCTBa CBETA.

CoNoOARWNE
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Jlabopamopuwie pabomul u onvimol.
1. H3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBetoBble siBICHHS.

JlyueBas monensb cBeta. Mcrounuku ceta. [IpsmonuneiiHoe pacripocTpaHeHHE CBETa.
3armenus Connua u JIynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.

[Ipenomiienue cBeta. 3aKoH npenomMieHus ceera. [loHoe BHyTpeHHEee OTpaskeHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOJAX.

JIunza. Xox mydedt B tuH3e. OnTudeckas cucreMa ¢oroanmnapara, MUKpOCKOIa U Teje-
ckona. ['11a3 kak onrtuueckas cucrema. ban3opykocTs U JalbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHA. CriojkeHue CeKTpaibHbIX 1[BETOB. Jluc-
nepcus CBeTa.
Hemoncmpayuu.
[IpssMonMHENHOE PpaCIIPOCTPAaHEHUE CBETA.
OTtpaxkeHue cpera.
[Tomryuenue n300pakeHUli B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJiax.
[Ipenomnienue cBeTa.
OnTH4eckuii CBETOBOI.
Xox mydeil B cobuparolieii 1mH3e.
Xox Jiydeil B paccenBaroleH JIMH3E.
[Tomyuenue n300pakeHU C MOMOIIBIO JTUH3.
10 [Mpunun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.
11. Mogens riasa.
12. PaznoxxeHne OEII0ro CBETa B CIIEKTP.
13. [MonyueHnue 6enoro cBera MpH CI0KEHUU CBETa PAa3HBIX [[BETOB.
Jlabopamopnuvie pabomovt u onvimel.
1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaKEHUSI CBETOBOT'O JIy4a OT yriia MaJieHusl.
2. HzydeHme xapakTEpUCTHK U300paKeHUS IpEAMETa B IIIOCKOM 3epKaJie.
3. HccnenoBaHue 3aBUCUMOCTH yTJia MPEIOMJICHHS CBETOBOTO JIyda OT yrja MaJieHus Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yenue n3o0paxeHnit C MOMOIIBIO COOMPAOLIEH JTUH3BI.
Omnpenenenne GHOKyCHOrO pacCTOSTHUS M ONITHYECKON CHIIBI COOMPArOLEei JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnBITHI IO BOCIIPUATHIO IIBETA MPEAMETOB IIPU UX HAOIIOACHUH Yepe3 LIBETOBbIE (PUIBT-
PBL
Pa3nen 12. KBantoBble siBJI€HHS.

OmnsiTel Pe3epdopaa u mianerapHas Mmozaens aroma. Mozaens atoma bopa. Mcnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PaguoaktuBHOCTE. Anb(a-, 6eTa- 1 ramma-u3nydenus. CTpoeHue aToMHOTO siapa. Hy-
KJIOHHAsI MOJIeNIb aTOMHOT0 siipa. M3oronsl. PaanoaktuBHble npeBpaiuenus. [lepuon monypac-
najia aTOMHBIX sJIEp.

SnepHble peakiyy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 M MACCOBOTO UMCEN. DHEPIUs CBSI3U
aTOMHBIX A1ep. CBs3b Macchl M 3HEpTruu. Peakunu cuHTesa u aenenus saaep. Mcrounuku suep-
run CoJtHIIa U 3BE3I.

SAnepnas snepretuka. JleicTBUs paglOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

CrexTpsl U3JIYy4eHUS U TOTJIOIIECHHUS.

CrieKTphl pa3aMyHbIX T'a30B.

CnexTp Boaopo/a.

Habmroienue TpekoB B kamepe Buibcona.

Pabora cuérurka HOHM3UPYIOIUX U3TYUESHUH.

Perucrpanus u3nydeHus IpUpOAHBIX MUHEPAJIOB U MPOJYKTOB.

CoNoORRWN
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Jlabopamopuwie pabomul u onvimol.
1. HaGmroneHue CIUIOMIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYUCHHUS.
2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 (OTO-
rpadusm).
3. H3mepeHue paanoakTUBHOTO (QoOHA.
IoBTOPUTEIBbHO-0000 AU MOTYJIb.
[ToBTOpUTENBEHO--0000IIAIOIIHNI MOTYJIb MTPEeIHA3HAYEH ISl CHCTEeMAaTH3aIllul U 0000111e-
HUS IPEIMETHOTO COJIEPKaHUs U OIbITA JeSTEIbHOCTH, IPUOOPETEHHOTO MPU U3yYEHUH BCETO
Kypca QpH3MKH, a TaKKe IS OATOTOBKM K OCHOBHOMY F'OCYAapCTBEHHOMY 3K3aMEHY 10 (pHU3HKe
TSl OOYYArOIIMXCS, BRIOPABIIMX 3TOT YUCOHBIN MPEAMET.
[Tpu n3yueHnH JaHHOTO MOJYJISl PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUBI IS TEbHO-
CTH, Ha OCHOBE KOTOPBIX 00€CIIeunBaeTCs JOCTHKEHNE TPEIMETHBIX U METalpeIMETHBIX Tia-
HUPYEMBIX Pe3yJIbTaTOB 00y4eHUs, POPMHUPYETCS €CTECTBEHHOHAYYHAsi TPAMOTHOCTb: OCBOCHHE
HAyYHBIX METOJIOB UCCJIEIOBAHUS SIBJICHUM IPUPOABI U TEXHUKH, OBIIJICHUE YMEHUIMU 00bsC-
HATH (pU3MUYECKHEe SABICHUS, IPUMEHSIS TOJTyYCHHbIC 3HAHUS, peIIaTh 3a/1a4d, B TOM YHCIIE Kade-
CTBEHHBIC U IKCIIEPUMEHTAIIbHBIE.
[IpuHIMIIHATIBHO IEATENBHOCTHBIN XapaKTep JaHHOIO pa3zesa peaiu3yercs 3a CYET TOo-
ro, 4TO 00y4arouIrecs BHIMOIHAIOT 33/1aHUs, B KOTOPBIX UM IpeAaraercs:
® Ha OCHOBE MOJYYCHHBIX 3HAHUW PACIIO3HABATH M HAYYHO OOBSICHATH PU3UUECKHUE SIBIIC-
HUS B OKPYKAIOLIEH NPUPOJE U IIOBCETHEBHON KU3HY;
® ICIOJIb30BAaTh HayYHbIE METO/bI HCCIIEA0BaHUS (DU3HMUECKUX SBICHHI, B TOM YHCIIE AJIs
NPOBEPKH THITOTE3 U TIOIYYEHUS TEOPETHUECKUX BBIBOJIOB;
® OOBSICHATH HayYHBbIE OCHOBBI HarbOoJiee BaXKHBIX TIOCTHKEHUH COBPEMEHHBIX TEXHOJIO-
TUil, HarpuUMep, MPAKTUYECKOTO UCIIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB YHEPTUH Ha
OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHUS BCEX M3BECTHBIX BUIOB SHEPTHH.



PA3JIEJ 3. TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne (uudpossbie)
/i HaumeHoBaHue pa3aejioB M TeM MPOrPaMMBbl Beero KOﬁHTpOJ‘IbeIe HpﬁaKTI/I‘IGCKI/Ie 06pPa3oBaTEIbHbIE
padoThI padoThI pecypesI
Paznen 1. ®u3uka u €€ poJsib B NO3HAHUU OKPYKAKIIEr0 MUPa
11 ®dusnka - HayKa 0 IPUPOJIE 2 bubmmorexa IIOK
' YyKa 0 IpHpoa https://m.edso0.ru/7f416194
bubmnoreka IIOK
12 PH3HHCCKHC BETHIHHEI 2 1 https://m.edsoo.ru/7f416194
bubnuorexa [IOK
13 DH3HUCCKHE BEIHHHI 2 1 https://m.edso00.ru/7f416194
. bubnuorexa [IOK
1.4 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 https://m.eds00.ru/7f416194
Hmoeo no pasoeny 8
Pa3nea 2. [lepBoHaya/ibHbIE CBeIeHUS] O CTPOEHUH BellleCTBa
2.1 CTpoeHue BelecTBa 1 bubmmorexa TIOK
' p B https://m.edsoo.ru/7f416194
2.2 JIB>keHUe U B3aUMOJICHCTBUE YaCTUII BEIIECTBA 2 1 bubmmorexa LIOK
' A tsett https://m.edso0.ru/7f416194
2.3 ArperaTHbIe COCTOSHHS BEIICCTBA 2 bubmorexa LIOK
' p = https://m.edsoo.ru/7f416194
Hmoeo no pazoeny 5
Paznen 3. /IBu:xkeHUe U B3auMO/ieiicTBHE Te
but6mmoreka [IOK
3.1 Mexanuteckoe ABiokeHne 3 https://m.edso00.ru/7f416194
bubnunotexa LIOK
3.2 Mnepups, macca, nioTHoCTs 4 1 https://m.edso0.ru/7f416194
3.3 Cuna. Bunpe! cun 14 1 2 Brbmrorexa LIOK

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



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

Hmoeo no pazoeny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, )KHAKOCTEl U ra3oB

41 Hasnenue. [lepenaya naBnenus: TBEPAbIMU TEa- 3 bu6nmoreka [IOK

' MU, JKHIKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194

bubnunoreka LIOK

4.2 JlaBIICHHE KHAKOCTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK

4.3 ATmocdeproe asienne 6 https://m.edso0.ru/7f416194

44 JelficTBHE KUIKOCTHU U Ta3a HA NOTPYKEHHOE B v 3 bubnuoreka [{OK

' HHX TEJIO https://m.edso0.ru/7f416194

Hmoeo no pazoeny 21

Pa3nes 5. PaGoTra 1 MOIIHOCTD. JHeprus
bubnunoreka LIOK

51 Paboa u mompocTs 3 . https://m.edso0.ru/7f416194
bubnuoreka [{OK

52 Hpoctsie MexaHH3MBI > . https://m.edso0.ru/7f416194
bubnunoreka LIOK

53 Mexarieckas sHeprus 4 1 https://m.edsoo0.ru/7f416194

Hmoeo no pazoeny 12

I'onoBasi koHTpOJILHAsA padoTa 1

OBIIEE KOJITNYECTBO YACOB 11O ITPOTPAMME 68 13



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

8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
(undposbie)
Ne n/m | HammeHoBaHMe pa3/ieioB M TeM NPOTrPaMMbI Beero KOﬁHTpOJIbeIe HI:;IKTI/I'ICCKI/IB 06pazoBaTebHbIe
padoThI padoThI pecypesI
Pa3nen 1. TerioBble siBJieHUS
11 CrtpoeHue u CBOICTBA BEIIECTBA. 8 1 bubnmoreka [JOK
' BxoaHast KoHTpobHast paboTa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Ternossre mporeccet 21 . > https://m.edsoo.ru/7f4181ce
Hmoeo no pasoeny 29
Pa3znea 2. diekTpruyeckre 1 MArHUTHbIE SIBJICHUSA
21 DneKkTpruyecKue 3apsiibl. 3apsyKEHHBIE TeJla U UX 7 1 bubnnoreka [JOK
' B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [ToCTOSIHHBIN IEKTPUUECKUI TOK 20 1 7 https://m.eds00.ru/7f4181ce
bu6nmoreka [JOK
23 MarHutHbie ApIeHis 6 . 15 https://m.edsoo.ru/7f4181ce
24 DJIEKTpOMarHuTHas MWHIYKIHS 4 bubmorexa HOK
' P AR https://m.edsoo.ru/7f4181ce
Hmoeo no pazoeny 37
I'onoBast KOHTpOJILHAs padoTa 1 1
PesepBHOE Bpems 1
OBUHIEE KOJIMYECTBO YACOB 1O MPOTPAMME 68 5 145



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
(undposbie)
Ne n/m | HammeHoBaHMe pa3/ieioB M TeM NPOTrPaMMbI Beero KOﬁ]—[TpOJ][,]—[])]e H[%aKanecKne 06pAI0OBATEIBHELE
padoThI padoThI pecypesI
Paznen 1. Mexannuyeckue siBJeHUs
» HMHc;IxaHqucxoe JIBIDKEHHE U CIIOCOOBI €ro omnuca- " . . Bubmorexa [IOK
' https://m.edsoo.ru/7f41a4a6
BxonHas koHTposbHast paboTa
. bu6mmoreka [IOK
12 Bsanvopencraue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3AKOHEI COXpaHCHHA 1 . 3 https://m.edsoo.ru/7f41a4a6
Hmoeco no pazoeny 42
Pazgen 2. Mexannyeckue K0JI1e0aHUA U BOJHBI
bubmuorexa [JOK
21 Mexanmeckne Koneoanus ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnyeckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Umoeo no pazoeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTPOMArHUTHOE TI0JI€ U AJIEKTPOMArHUTHBIE 7 1 5 bubnuoteka [JOK
' BOJTHBI https://m.edsoo.ru/7f41a4a6
HUmoeo no pazoeny 7
Pa3nen 4. CBeToBbI€ SIBJICHUS
bubmuorexa [JOK
4.1 3aKOHBI PacpPOCTPAHEHHUS CBETA 6 2 hitps://m.edsoo.ru/7f41ada6
bu6mmorexa [IOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edso0.ru/7f41ada6
4.3 Paznosxenune 6enoro cBera B CIIEKTP 4 1 2 bubnuorexa [JOK



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

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

Hmoeco no pazoeny 16

Pa3gen 5. KBanToBbIe iBJIeHUSA
bu6mmoreka [IOK

51 HcnyckaHnne v norionieHrue CBETa arToMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK

5.2 CTpocHue aToMHOro 57pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK

5.3 SInepHble peaknuu 7 1 https://m.edsoo.ru/7f41a4a6

Umoeo no pazoeny 17

Pa3nen 6. [loBTOpuTEIbHO-00001IAK0INIT MOAYIb

1 |pompeme s e sacpama s | 2 B LOK

' https://m.edsoo.ru/7f41a4a6
Hroroast koHTpoIbHAs paboTa
Umoeo no pazoeny 5
OBIIEE KOJIMYECTBO YACOB 110 IIPOTPAMME 102 27
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