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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no ¢pusuke Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa30BaHMs COCTABJICHA Ha OCHOBE
@enepanbHOil paboueil mporpaMmel 1o yuebHomy npeamery «®Dusuka. ba3oBblii ypoBeHBY,
HOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
obOpazoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC 000, a Taxke ¢ yuéToM deaepaibHON
paboueli mporpaMMbl Bocniutanus U KoHuenuuu npenoaasanus yueoHoro npeamera «Puznkay.

Copneprkanue mporpamMMsl 1o (pu3nke HanpaBiIeHO HAa (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOH
IPaMOTHOCTH OOY4YarOLIMXCS M OPraHU3aLUI0 U3ydeHUs: (QU3UKU HA AEATelIbHOCTHOM ocHOBe. B
nporpaMMe o (pU3MKe YYHUTBIBAIOTCS BO3MOXKHOCTH Y4eOHOrO HpeaMera B pealu3aluu
tpeboBanuii ®I'OC OOO k muaHUPYEMBbIM JUYHOCTHBIM MU METAIIPEIMETHBIM pe3ysbTaTaM
Oo0y4YeHHsI, a TaKK€ MEXKIIPEIMETHBIC CBS3M €CTECTBEHHO-HAYYHBIX y4YeOHBIX NPEJIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMsL.

[IporpamMa mo (¢u3MKe yCTaHaBIMBAeT paclpeieseHHe y4eOHOro MaTrepuana o Toaam
o0ydeHust (1Mo Kjiaccam), MpenjgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

[Tporpamma no ¢usnke pazpaboTaHa ¢ LEJIbIO OKa3aHUs METOJANYECKON MMOMOIIN YUUTENO B
co37aHUU paboyel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

OusmKa SBISIETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETOB,
IOCKOJIbKY (pU3MUecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nUeckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS HAy4HOIO MeToj]a
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 rnaBHBIX 3a7a4 (pu3nueckoro obpa3oBaHHs B CTPYKType oOmiero odpa3oBaHus
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH W HHTEpeca K Hayke Yy
o0ydJaronuxcs.

W3ydyenue ¢u3nku Ha 0a30BOM ypOBHE INPEIIOJAraeT OBJIAJEHHE CJEeNYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYYH Y0 TPAMOTHOCTD:

®  HAy4YHO OOBSCHATH SIBJICHUS;

®  OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

® UHTEPHPETUPOBAThH JAHHBIE U UCIOJIb30BaTh HAYYHbIE JI0KA3AaTEIbCTBA ISl MOTYUYECHHUS
BBIBOJIOB.

[lenu wu3ydyeHuss (PU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OIpeNeNeHbl B
Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokon ot 3 nexabdbps 2019 r. Ne [IK-4BH).

Henun nzyvyenus pU3NKH:

e npuoOpeTeHre HHTEepeca U CTPEMIICHUS 00yUaroIUXCs K HAyYHOMY U3Y4YE€HHUIO TPUPO/IBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TPEACTABIEHUH O HAayyHOM METOJ€ TMO3HaHUS U  (OPMHPOBAHUE
MCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXKAIOUIUM SIBICHUSM;



e (dopMHUpOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3YUYeHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMHUpOBaHME MPEACTABICHUNA O PONU (PU3MKH JUIS PAa3BUTHUS APYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIi;

e pa3BUTHE TMPEJICTABICHUH O BO3MOXHBIX cdepax Oyaymeid npodeccnoHaIbHOR
NESTEIIbHOCTH, CBSI3aHHOM C (U3MKOW, MOJIrOTOBKAa K JajbpHEileMy OOy4eHHI0O B 3TOM
HaIpaBJICHUU.

JlocTikeHue 3THX LeJIel IporpaMMBI 1o (PU3KMKE Ha YPOBHE OCHOBHOT'O 00IIIEro oOpa3oBaHus
o0ecnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a4aY:

e npuoOpeTeHre 3HAHUHA O TUCKPETHOM CTPOSHHH BEIIECTBA, O MEXAHUYECKHX, TETIJIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHre yMEHUI OMHUCHIBATh U OOBSICHATH (PU3UUECKUE SBICHHS C UCIIOIB30BAHUEM
MOJTy4YEHHBIX 3HAHUI;

® OCBOCHHME METOJIOB pELIEHUS NPOCTEHIINX pacuy€THBIX 3aJad C HCIOJIb30BAaHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YMEHHI HAOIIOAATh MPUPOHBIE SABJICHUS U BBIIOJIHATH OINbITHI, 1a00paTOpHbIE
paboThI U SKCIIEPUMEHTAIBHBIE HCCIIE0BAHUS C UCIIOIb30BAaHUEM U3MEPUTEIHHBIX MPUOOPOB;

e ocBocHHME TpUEMOB pPabOThl ¢ HH(pOpmanmel (HU3UUECKOrO COJCp)KAHUS, BKIHOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTHKEHMSX (DU3MKH, aHAIM3 U KPUTHYECKOE OIEHUBAaHUE
uH(popMaLuu;

® 3HAKOMCTBO CO cdepaMu mpohecCHOHATHLHOU JesITebHOCTH, CBA3aHHBIMH C (PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKEHUAX (PU3HUECKON HAYKU.

Ha wusyuenne ¢usuku (6a30BbIi ypOBEHb) Ha yYpOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUS
otBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 dacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce - 102 yaca (3 yaca B HEIeI0).

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydeHne pU3MKU Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs HAIIPABJIEHO HA JOCTHKEHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB.

B pe3ynbTare nzydeHus Gu3MK1 Ha ypOBHE OCHOBHOT'O 001ET0 00pa3oBaHMs y 00yyaroIerocs
OyayT chopMupoBaHbI ClIEAYIOIINE JINYHOCTHBIE PE3YyIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIUTAHHUS:

e [POSIBICHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (hr3ndYecKoi
HayKH;

®  [ICHHOCTHOE OTHOILIEHHE K JOCTHXKEHHUSIM POCCUMCKUX YUEHBIX--(DU3HUKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

® TOTOBHOCTb K aKTUBHOMY yYacTHIO B 00CYK/I€HUU OOIIECTBEHHO 3HAYUMBIX U ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKU;

®  OCO3HaHHE BaKHOCTHU MOPAIbHO--3TUYECKUX NMPUHIUIOB B JEATEILHOCTH YUEHOTO;

3) acTeTM4eCKOr0 BOCIIMTAHMSI:



®  BOCIHPHSTHE SCTETHYECKUX Ka4eCTB (PU3NYCCKON HAYKHU: €€ rapMOHUYHOTO MOCTPOCHHSI,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

® OCO3HaHHE IEHHOCTH (PU3NYECKONW HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHS MHUpAa,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BaKHEHUIIIEH COCTaBIAIONIEH KYJIbTYPHI;

e pa3BUTHE HAYYHOU JHOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TeIbHOCTH;

5) dopMupoBanus KyJbTYpPbl 310POBbSl U IMOIIHOHAJIBHOIO 0JIATONOJIYYHS:

® OCO3HaHHE IEHHOCTHU 0e30MacHOro oOpasa >XKM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BAXXHOCTH TIPABHJI O€30MMACHOTO MOBEICHUS HA TPAHCIIOPTE, HA IOPOTaX, C AICKTPUUECKUM
U TCTUIOBBIM 000PYZI0BaHUEM B JOMAITHUX yCIOBUSX;

e chopMHpPOBAaHHOCTH HABBIKA PEQIICKCHH, TPU3HAHUE CBOETO IMPaBa Ha OLMIUOKY U TaKOTO
JKe MpaBa y Jpyroro 4eaoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

® aKTHMBHOE y4acTHE B PEIICHUU MPAKTHUYECKHUX 33J1a4 (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3aIy, ropojia, Kpas) TEXHOJIOTHUYECKON U COIMAIbHOM HANpaBICHHOCTH, TPEOYIOMUX B
TOM 4ucCle U GU3NYECKUX 3HAHHI;

® HHTEpecC K MPaKTUYECKOMY H3yUeHUIO podeccuii, CBI3aHHBIX C PU3UKOM;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

e OpUEHTalus Ha OpUMEHEeHHe (U3MYECKUX 3HAHUU JUIS pelieHus 3aaad B o0JacTu
OKPY’KaIOIIEeH Cpejibl, TIJIAaHUPOBAHUS TOCTYNKOB U OIEHKH MX BO3MOXHBIX TOCJIEICTBHM st
OKpYKaroIlEe Cpeibl;

®  0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM U IyTel UX PEeUICHHUS;

8) ajanTanuu K U3MEHSIIOIIMMCS YCJIOBUSAM CONUAILHON U MPUPOIHOI Cpebl:

® TOTPeOHOCTh BO B3aUMOJCHCTBUU TMPU BBINOJTHEHUU HCCIEAOBAHUN W TPOEKTOB
bu3nYeCcKOi HANIPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JPYTUX;

® TIOBBIIIEHHE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIeATETbHOCTH;

e 1noTpebHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHWM, B TOM uuciie (HOpMyIHpOBaTh HJEH,
MOHSITHUS, TUTIOTE3BI O (PU3HUUECKUX OOBEKTAX U SIBJICHUSX;

® 0CO3HaHHE ePHUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCcTH (DU3UKH;

® TUIAHHPOBAHME CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (DU3NYECKUX 3HAHUM;

® CTpemJICHUE aHATH3UPOBATh U BHISIBIISITH B3AUMOCBSI3H IIPUPOIbI, 00IIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHU;

® OIICHKAa CBOMX JEHCTBUHA C Y4YE€TOM BIMSHUSA Ha OKPYXAIOLIYI0 Cpeny, BO3MOXKHBIX
100aTBHBIX TTOCJIEICTBUA.

METANPEIMETHBIE PE3YJIbTATHI
B pe3ynbrare ocBoeHMs TporpamMMbl 1o (PU3UKE Ha YPOBHE OCHOBHOTO 001Ier0 00pa3oBaHMs
y oOydaromerocss OyayT coOpMHUpPOBaHBI MeTalpeIMeTHble Pe3yJbTaThl, BKIIOYAIOIINE

MIO3HABATENbHbIE YHHMBEpCAJbHbIE Yy4yeOHbIE JeiCTBUS, KOMMYHMKATHBHBIE YHHMBEpCAJIbHBIE
yueOHbIe JIeHCTBUS, pETYJIATUBHBIE YHUBEPCAIbHBIE yueOHbIe AEHCTBUS.

Ilo3HaBaTe/IbHbIEC YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS



ba3oBrble JJornyeckue 1eHCTBHUA:

®  BBIIBIIAITH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUMN);

®  YCTaHABJIMBATh CYLIECTBEHHBIH MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS Il 0000IECHUS U
CpaBHEHMSI;

®  BBIABIATH 3aKOHOMEPHOCTU U INPOTHUBOPEUUS B paccMaTpuBaeMbIX (pakTaX, JAHHBIX U
HaOJIOICHUSX, OTHOCAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

®  BBIABIATH IPUYMHHO--CJIEJACTBEHHBIC CBSI3U IPU H3YYCHUM (PU3MUYECKUX SBICHUH U
IIPOLIECCOB, JIEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JETYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH,
BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3AX (PU3NUECKUX BEITUYHH;

®  CaMOCTOSITENIFHO BBIOMpATh CIOCOO pemieHus yueOHOU (hu3ndeckoit 3amauu (cpaBHEHUE
HECKOJIbKUX BapHaHTOB PELIEHUS, BbIOOp Haubosiee MOIXOJSAIIEr0 ¢ yY4ETOM CaMOCTOSITENILHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieoBare1bcKue 1eiCTBUA:

®  JCIMOJIBb30BaTh BOIPOCH! KAK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;

® TIPOBOJUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY ONBIT, HECIOKHBIN (PU3NICCKUI
9KCHEPUMEHT, HEOOJIbIIOE HCCIIeJ0BaHUE (PU3HUECKOTO SBICHHUS;

e OlLIEHMBaTb Ha NMPUMEHHMOCTb U JIOCTOBEPHOCTh HMH(OpMaIHio, MOJYyYECHHYI0 B XOJIe
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

®  CaMOCTOATENbHO (pOPMYIHPOBaTh 0OOOOIIEHHUS U BBIBO/BI 10 pe3yibTaTaM MpOBEIEHHOIO
HaOJI0ICHNUS, OIIbITA, UCCIIC0OBAHMS;

® [IPOTHO3UPOBATh BO3MOYKHOE JalibHEiIIee pa3BUTHE (U3UUECKUX IPOLECCOB, a TaKKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

® [PUMEHSTh pa3IMYHBIE METO/Abl, MHCTPYMEHTBHI W 3alpochl INpU IOHCKE U OTOOpE
nH(pOpMaLlMU WIN JaHHBIX C YUETOM IPEAIoKEHHON yueOHOo! (hru3nueckoi 3a1auu;

®  aHaJIM3UpPOBATH, CHUCTEMATU3UPOBAThb W HHTEPIPETHPOBATH HH(DOPMALMIO PA3IUYHBIX
BUJIOB U (hOpM Ipe/iCTaBICHUS;

®  CaMOCTOSITENIbHO BBIOMpPATh ONTHUMalIbHYIO (opMy mpeacTaBieHUs HHOpPMALUU U
WITIOCTPUPOBATh pelllaeMble 33Ja4ul HECJIOXKHBIMU CXeMaMH, TUarpaMMaMu, HHOW rpadukoi u
UX KOMOUHAIMSIMU.

KoMMmyHukaTHBHBIE yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

e B X0J€ 00CyXeHUs ydeOHOro MaTepHaa, pe3yabTaToB JJAOOPaTOPHBIX PaOOT U MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMON TEMbl U BBICKA3bIBaTh WJIEH, HAIIEJICHHBIE Ha
pelleHure 3ajauu U noepKaHue 61aroxxenareIbHOCTH OOLIEHMS;

® CONOCTaBISATh CBOM CYXKJEHUS C CYXKICHMSIMH JPYI'MX YYacTHHUKOB JMajora,
0o0HapyXUBaTh pa3In4yKie U CXOJCTBO MO3UIHII;

®  BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

e qnyONMYHO  TPEACTaBIATH  pe3yiabTaThl  BBIOJHEHHOTO  (PM3UYECKOrO0  OMbITa
(9KCTIEpUMEHTA, UCCIIEIOBaHMSI, TPOEKTA);

® [IOHMMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBHUIYaJIbHON pabOThl mpH
pelIeHnr KOHKPETHON (pU3NYECKOM MPOoOIeMbl;



® [IpUHHMMAaThb LEJIU COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH JICUCTBUS MO €€
JTOCTYDKCHHIO: PACTIPENICATh PO, 00CYKAaTh MPOIECCHI U Pe3yJbTaThl COBMECTHOU PabOTHI,
0000111aTh MHEHHUS HECKOILKHUX JIIOAEH;

®  BBIMOJHATH CBOIO YacTh Pa0OThI, JOCTUTAs KA4eCTBEHHOTO pe3yibTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JECUCTBUS C IPYTUMH YWICHAMU KOMaH/IbI;

® OIICHMBATh KauyeCTBO CBOETO BKJIAJa B OOIIUH MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIIBHO
c(hOpMYIIMPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUSI.

PerJ'[ﬂTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeicTBUA

Camoopranu3anus:

®  BBIBIATH NMPOOJIEMBbl B KU3HEHHBIX U YYEOHBIX CHUTYAIUSIX, TPEOYIOUIUX AJIs PELICHHS
(buznyecKuX 3HaAHMI;

® OpHUEHTHUPOBATHCA B PA3NIUYHBIX MOJIXO0JaX TMPUHATUS pelleHud (MHAUBHIYaIbHOE,
MIPUHSATUE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUHN TPYIINON );

®  CaMOCTOSITCJILHO COCTaBJISATH AQJITOPUTM pEIIeHUs (U3UYECKOW 3a/ladyd WM IIaHa
UCCJICNOBAHUS C Y4ETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpeiaraéMble BAPUAHTHI PEIICHUI;

e  JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIN HHTEJJIEKT:

®  J1aBaTh aJICKBATHYIO OIIEHKY CUTYaIlUU U MPEAJarath 1iaH e€ u3MEHEHUS;

® OOBSCHATH MPUYMHBI JOCTHKCHUS (HEIOCTHXKEHUS) PE3yIbTaTOB JICATEIHHOCTH, 1aBaTh
OLICHKY IPHOOPETEHHOMY OIIBITY;

® BHOCHUTH KOPPEKTHBBI B JIEATEIHLHOCTh (B TOM YHCII€ B XOJI BBINIOJHEHUS (PU3UUYECKOTO
UCCJICIOBAHMSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBILIUXCS CHUTYaIlWH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

®  OILICHMBATh COOTBETCTBHUE PE3yJIbTATa LEIU U YCIOBUSIM;

e CTaBUTH ce0s HA MECTO JPYTOro YeJIOBEKa B XOJI€ CIIOpa WA IUCKYCCUH Ha HAYYHYIO TEMY,
MIOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;

e T[Qpu3HaBaThb CBOE MPaBO Ha OMIMOKY TNpH peuieHurn (QU3WYecKux 3anad Wil B
YTBEPKJICHUSIX Ha HAyYHbIE TEMbI M TAKOE K€ MTPaBO JAPYToro.

IMPEJIMETHBIE PE3YJIBTATHBI

K koHiy oOydyenust B 7 KJjiacce MpEAMETHBIE pe3yNbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® CIIOJIb30BAaTh TMOHATHS: (U3MYECKUE ¢ XUMHUYECKHE SIBJICHHUs, HaOI0IeHHeE,
BKCHepI/IMeHT, MOJCIIb, THIIOTE3a, CANMHUIIBI (1)I/I3I/I‘-IGCKI/IX BCJIIMYHH, aTOM, MoneKyna, arperaTHLIe
COCTOSIHMSI  BemiecTBa  (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JBWIKEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpHUs, PaBHOACHUCTBYIOIIAs CHIIA,
nedopMarus (ynpyrasi, niacTHuecKas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

e paznuuath sBIeHUS (Iupdy3us, TEIIOBOE IBUKEHHE YACTHI[ BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE JIBUKEHHE, HHEPITUS, B3aNMO/ICHCTBHE TEJI, pABHOBECHE TBEPABIX Tell



C 3aKPEIIEHHON OCBIO BPAILLEHUS, IIepeada 1aBIeHUs TBEPABIMU TEIaMHU, )KUIKOCTSIMU U ra3aMy,
aTMocdepHoe IaBJIeHHE, IIJIaBaHNE TEJ, IPEBPALICHUS MEXaHHUECKOW YHEPTUH ) TIO OMTUCAHUIO X
XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOIINX JaHHOE (hU3UYECKOE SIBIICHUE;

®  DPACHO3HABATH IIPOSBICHUE N3YUYEHHBIX (PU3NUECKUX SIBICHUI B OKPYKaAIOLIEM MUPE, B TOM
qrcie pU3nUecKue IBICHUS B IPUPOIE: TPUMEPHI IBUKECHUS C PA3ITNYHBIMUA CKOPOCTSMU B )KUBOU
U HEXHMBOH IpUpoJe, NEHCTBUE CHUJIBI TPEHUS B MPUPOJEC M TEXHUKE, BIMSIHHME aTMochepHOro
JIaBJICHUS Ha J)KUBOM OpraHu3M, IIaBaHUE pbIO, pbluaru B TeJ€ Y€I0BEKa, IIPU 3TOM NEPEBOAUTH
NPaKTUYECKYIO 3a7auy B yUeOHYIO, BBIJIENIATH CYIIECTBEHHbIC CBOWCTBA (MIPU3HAKH) (PU3HUECKIX
SIBIICHUI;

®  ONHWCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBJICHHS, UCIONb3YS (PU3UUECKUE
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPETHSS CKOPOCTh, CHJIa
YIPYroCTH, CHJIA TSKECTH, BEC Tela, CUjla TPEHUs, AaBleHUe (TBEPIOro Telna, KHUJIKOCTH, ra3a),
BBITQJIKMBAIOIAsl CHJIa, MeXaHU4eckas padoTa, MOILIHOCTb, IUICYO CHJIbI, MOMEHT CHJIBI,
K03 PHUIIMEHT MOIE3HOTO ACUCTBUS MEXaHU3MOB, KHHETUYECKAs M IIOTCHIMAIbHAS YHEPT U ), IPU
OTMCAaHHUH TPABMIIBHO TPAKTOBATh (PU3NYECKUN CMBICI CTIOIB3yEMbIX BEJTMUNH, UX 0003HAYCHUS
U eIUHMLBI (PU3NYECKUX BEJIMYMH, HaXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUMHAMHU, CTPOUTH IpaUKU M3Yy4EHHBIX 3aBHCUMOCTEH (hU3MYECKHX
BEJIMYUH;

®  XapaKTepu30BaTb CBOWCTBA TeJl, (PU3NUYECKUE SIBICHUS U MPOLECCHI, UCIIOJIb3Ys MpaBHiIa
CJIOKEHMsI CHJI (BJIOJIb OHOM MpsiMOi), 3akoH I'yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKOU
SHEpruy, IpH 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHa U 3alUChIBATh €ro
MaTEMaTHYECKOE BBIPAKEHHUE;

e  OOBIACHATH (PU3MUYECKHE SIBICHUS, IPOLIECCHI M CBOWCTBA TEJ, B TOM YHCJIe U B KOHTEKCTE
CUTYallui IPaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BIABIATH IPUUNHHO--CIIEICTBEHHBIE CBS3H,
CTpPOUTh OOBSICHEHHWE M3 1—2 JIOrMYecKHMxX IIaroB C OMopod Ha 1—2 H3y4yeHHBIX CBOWCTBA
bu3HYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

e pemarb pacuy€THble 3a7aud B 1—2 JeHCTBUS, HCIOJB3YysSd 3aKOHbI U (OPMYIIBI,
CBsI3bIBaOIME (PU3MUECKUE BEIMUUHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a4M 3allUChIBAaTh KPAaTKOE
yCIIOBHE, MOACTABIATh (hU3UYECKHE BEIMUYUHBI B (POPMYINIBI U MPOBOJIUTH PAcu€Thl, HAXOIAUTh
CIpaBOYHBIE JlaHHbIE, HEOOXOAMMBIE JUISl pelleHUs 3ajady, OLEHUBaThb PEATUCTUYHOCTh
MOJIY4YeHHOW (PU3MUECKON BETMYUHBI;

e pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh IPU NOMOIIH (PU3UYECKUX METO/IOB, B
ONMCAHWU UCCIIEJJOBAHMS BBLACIATh IPOBEPSIEMOE NPEANONIOKEeHUE (TUIOoTe3y), pa3iaudarh U
UHTEPIPETHUPOBATH MOJTYUYEHHBIH PE3yNIbTaT, HAXOJUTh OIIMOKH B XOJI€ OIbITA, JeJaTh BHIBOIBI
I10 €T0 pe3yJIbTaTaM;

®  TIPOBOJUTH OMBITHI 110 HAOIIOJCHUIO (PU3NYECKUX SABICHUN WM (PU3UUYECKUX CBOIMCTB Tell:
(dbopMynupoBaTh TNpOBEpsieMble MPEANOI0KEHUs, COOUpaTh YCTAHOBKY H3 MPEJIOKEHHOTO
000py/10BaHus, 3aMIUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;

e  BBINOJIHATH NPSMbIE U3MEPEHUs PACCTOSIHUSA, BPEMEHHU, Macchl Teia, 00béMa, CUiIbl U
TEMIIEPATYPhI C UCIOJIb30BAHUEM AaHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATh OKa3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCONMIOTHON MOTPETHOCTH U3MEPEHHI;

® [POBOJUTH HCCIEAOBAHHWE 3aBHUCHUMOCTH OJHOW (DM3MUECKON BEIMYMHBI OT JIPYrou ¢
UCIIOJIb30BAaHUEM NPSAMBIX M3MEPEHHUN (3aBUCUMOCTH IyTH PABHOMEPHO JIBUIKYILErocs Tesa OT



BPEMEHHU [IBUKECHUS Teja, CHJIbl TPEHUs CKOJBXKEHUs OT Beca Tejla, KadecTBa 0OpaboOTKU
MOBEPXHOCTEN TE€JI U HE3aBHUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CHUIIbI
YIPYTOCTH OT YIJTMHEHUS IPYKUHBI, BRITAJTKUBAIOIICH CHIIBI OT 00BhEMa MOTpyKEHHOM YacTH Tena
U OT IJIOTHOCTH >KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Jla, OT IIIyOWHBI, HA KOTOPYIO
HOTPY’KEHO TeJIO, YCIIOBUI MJIaBaHUs Tell, YCIOBUN PaBHOBECHs pblyara M OJ0KOB), y4aCTBOBATh
B IUIAHUPOBAaHUM Y4E€OHOI'O HCCIIEOBaHUs, COOMpaTh YCTAaHOBKY M BBIIOJHATh HM3MEPEHMS,
clefys TPEAJOKEHHOMY IUIaHy, (PUKCHpPOBaTh pe3ynbTaThbl MOJYyYECHHOH 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJEC NPEUIOKEHHBIX TaONMMIl M TpaduKoB, NeNaTh BBIBOJBI I10
pe3yJibTaTaM MCCIIEI0BaHNUS;

® TPOBOJUTH KOCBEHHBIE M3MEpPEHHMS (U3UYECKHX BEJIMYMH (TUIOTHOCTH BEILECTBA
KUAKOCTH M TBEPNOIO TeElla, CHJIAa TPEHHs CKOJBXXECHHS, JABICHHE BO3]yXa, BBITAJIKHUBAIOILAS
CHIa, NIEHCTBYIOIIAs Ha MOTPYXEHHOE B KHIKOCTH Tesl0, KO3(PPHUIMEHT MOJIE3HOTO ACUCTBUS
IPOCTBIX MEXaHWM3MOB), CJIENys MPENJIOKEHHOW HMHCTPYKLMM: IPU BBIIOJHEHUU H3MEpPEHUN
coOMpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAUEHUE UCKOMOMN BEJIMYMHBI,

e coOmomaTh TpaBWIa TEXHUKH Oe30macHOCTH Tpu pabore ¢ 1mabopaTOPHBIM
000pyI0BaHUEM;

e  yKa3bIBaTh IPUHLHUIIBI JEHCTBUS IPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIINECS COCY b, OapoOMeTp, pblyar, MOABMKHBIA U HEMOABHKHBIN OJIOK,
HAKJIOHHAs IJIOCKOCTB;

®  XapaKTepu30BaTh IPUHLUIIBI JEHCTBUSA N3YUYEHHBIX PUOOPOB M TEXHUUECKUX YCTPOMCTB
C Oomopol Ha HX omnucaHus (B TOM 4YHCIE: NOMUIMIIHUKH, YCTPOHCTBO BOJONPOBOJA,
TUAPABIMYECKUM IPECC, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp), HCIOJIb3Ys
3HAHUS O CBOMCTBAaX (PU3MUYECKUX SBJICHUH M HeoOXoauMble (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

® [PUBOAUTH MpuUMEpbl (HAXOOUTh HHGOPMALMIO O TpUMepax) MPaKTUYECKOrOo
UCIMOJIb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEAHEBHOM KM3HU A oOecrieueHHs: 0€30MacHOCTH
npu oOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAaHEHUS 3/I0pPOBbS U
COOII0OICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJICHUS B OKPY>KaIOILEel Cpere;

®  OCYUIECTBJIATH OTOOpP HUCTOYHMKOB HHpopManuu B VIHTepHETE B COOTBETCTBHM C
3a/laHHbIM MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN U TYTEM CpaBHEHUS pa3IN4HbIX
UCTOYHUKOB BBLIEIATh MH(OpMAIMIo, KOTOpas sBISETCS MPOTUBOPEUMBOM MM MOXKET OBITh
HEJIOCTOBEPHON;

®  UCMOJb30BaTh MPHU BBINOJHEHUU Y4eOHBIX 3a/JaHUl HAyYHO--TIONMYJSIPHYIO JIUTEpaTypy
(bu3nUecKoro cojepxaHus, CIPaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIaieTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OJHOMW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

e Co3/IaBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHsI Ha OCHOBE 2—3
UCTOYHHUKOB MH(POPMALUU (PU3UUECKOTO COAEPKaHMs, B TOM YHUCIIE MYOJUYHO JIeNaTh KpaTKue
coOOlIeHNss O pe3yibTaTax IPOEKTOB MM YYEOHBIX HCCIIEAOBAHHUM, MPH 3TOM TPaMOTHO
MCIIOJIb30BaTh M3YUYCHHBIH MOHATUIHBINA ammapar Kypca (U3MKH, COIMPOBOXKIATh BBHICTYILJIEHUE
MpE3EHTALNEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEIOBAHHUM pacrpenensiTh 00s3aHHOCTU B
rpyInIe B COOTBETCTBUHU C IOCTABICHHBIMU 3a/1a4aMHU, CIIEUTH 3a BHINOJIHEHUEM I1JIaHa JeMCTBUI,



aJICKBaTHO OILICHUBATb COOCTBEHHBIH BKJIaa B ACATCIIBHOCTH TI'PYIIIBI, BbICTPAaHMBaTh
KOMMYHUKATHBHOC B3aI/IMOI[€I\/JICTBI/Ie, YUUTBIBAsA MHCHHUC OKPYXKAIOMIUX.

K xonmy oOydenuss B 8 Kiacce mpenMeTHBIE pe3yiabTaThl HAa 0Aa30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

®  CIIOJIb30BATh IOHATHS: Macca W pa3MEpPbl MOJIEKYJ, TEIUIOBOE JBHUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSA BEIIECTBA, KPUCTAIUIMUECKHE U aMOp(HbIE TeJla, HaChICHHbIH
Y HEHACBIIIEHHBII Map, BJIAXHOCTh BO3JyXa, TEMIEpATypa, BHYTPEHHSS SHEPIUsl, TEIJIOBOMN
JIBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, JJIEKTPUYECKOE I10Jie, MPOBOJHUKH U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

® pa3nuyaTh SBJIEHUS (TEIUIOBOE pAaCHIMPEHHE M CXaTue, TeIUloIepenada, TEIIOBOe
paBHOBECHE, CMayMBaHUE, KallWUIAPHBIC SBJICHUS, WCIApEHUE, KOHICHCALUA, ILIaBICHHE,
KpUcTalu3anus (OTBEpAeBaHUE), KUIIEHHE, TeIulonepenaya (TerIonpoOBOJHOCTb, KOHBEKIIMS,
U3JIY4EHUE), IEKTpU3alUs Tell, B3aUMOJCHCTBUE 3apsioB, NEHCTBUS DIIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBUE MarHUTOB, JEHCTBUE MAarHUTHOTO T0JISl HA IPOBOJAHUK C
TOKOM, 3JIEKTPOMAarHUTHAasi MHAYKIMs) MO OMMCAHUIO MX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

®  DPACHO3HABATH IPOSBICHNE U3YUYECHHBIX (PU3UUECKUX SIBICHUI B OKPYKaAIOLIEM MUPE, B TOM
qucie GU3NYecKue SBJICHUS B IPUPOJE: OBEPXHOCTHOE HATSDKEHUE M KalWIISIPHbIC SBJICHUS B
IPUPOJIE, KPUCTALIBl B IpUpoJe, ndnydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BL,
o0pa3oBaHue POCHl, TyMaHa, HHEs, CHEra, 3JIEKTPHUYECKUE SIBJICHHUS B aTMOc(hepe, 3JEKTPHIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE MoJjie 3eMiH, Apeiid MOIHCOB, POJIb MArHUTHOTO IOJISA JUIS
KHU3HHU Ha 3emiie, MOJIIPHOE CUSHUE, IIPU 3TOM NEpEeBOIUTH MIPAKTUYECKYIO 3a7a4dy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NUYECKUX SBIICHUII;

®  ONUCHIBATh M3YYEHHBbIE CBOWCTBA TeN W (U3UUECKUE SBICHHS, UCIONb3Ys (U3NUECKUE
BEJIMUYMHBI (TeMIepaTypa, BHyTPEHHSS SHEPIUsl, KOJIMYECTBO TEIIOTHI, yeIbHas TEIII0EMKOCTh
BEIIIECTBA, YAEIbHAs TEIUIOTA IIIABJICHMS, YyJ€lbHas TEIUIOTa MapooOpa3oBaHMs, YyelbHas
TEIUIOTa CrOpPaHUsl TOIJIMBA, KOI(Q(UIHMEHT MOJE3HOro JEeHCTBUSA TEIUIOBOW MAIWHBI,
OTHOCHUTEJNIbHAS BIAQXXHOCTh BO3JyXa, JJIEKTPUUECKUH 3apsl, CHJIA TOKa, DJJIEKTPUYECKOE
HalpsDKEHUE, CONPOTUBIIEHUE IPOBOJHUKA, YIEJIBHOE CONPOTHUBIIEHHE BEIECTBAa, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA), MPU OMHCAHUU MPABUIBHO TPAaKTOBAaTh (PU3MYECKHUI CMBICI
UCTIOJIb3YEMbIX BEIWYMH, 0003HAYEHUs U eIMHUIIbI (PU3NYECKUX BEJIMYUH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO (PM3WYECKYIO0 BEJIWYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUNH;

®  XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3NUYECKHE SBJICHUS U MPOLIECCHI, UCIIOIb3YsI OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHO--KMHETUYECKOM TEOpUHU CTPOESHHMSI BEIIECTBA, IPUHIIUI CYNEPIIO3ULIUN
nojei (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma ais ydacTKa IeMnH,
3akoH Jxoyns—JleHna, 3aKOH COXpaHEHUs! SHEPT UM, IPU 3TOM JIaBaTh CIIOBECHYIO (POPMYITUPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMAaTUYECKOE BHIPAKEHUE;

e  OOBIACHATH (PU3NYECKHE TPOLIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH
0o0BsicHeHHe M3 1—2 JOTrMYecKHX HIaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOMCTBa (PU3MUYECKUX
SBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
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e pemarb pacu€THbE 3aauyd B 2-3 JICUCTBUS, HCIONB3YS 3aKOHBI U (POpMyIbI,
CBsI3bIBaOIME (PU3MUECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a/1aul 3alMChIBaTh KPaTKOE
YCIIOBHE, BBIABIATh HEAOCTATOK JAHHBIX JUIS PELICHMs 3aJaud, BHIOMPATh 3aKOHBI U (POPMYIIBL,
HeoOXoauMble UIsl €€ pelleHUs, NMPOBOJUTH Pacdy€Tbl M CpaBHUBATh IOJIYYEHHOE 3HAUYEHUE
($U3MUeCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

®  pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTH HPU MOMOIIM (PU3UIECKUX METOOB,
UCIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPEAIOJIOKEHUE, OLEHUBATh
IPaBUIBHOCTb MOPsAKA IPOBEACHNUS UCCIIEI0OBAHNUS, 1€1aTh BbIBObI;

®  TIPOBOJUTH OMIBITHI [0 HAOIIOJCHNUIO (PU3MUYECKUX SBICHUN WM (PU3NIECKUX CBOUCTB TEJ
(KanuJUIApHBIE SBJICHUS, 3aBHCHMOCTb JIaBJEHUS BO3JyXa OT ero oO0bEMa, TeMuepaTypsl,
CKOpOCTH IIpollecca OCThIBAaHMS M HAarpeBaHUs NpU H3IYyYEHUH OT IIBeTa H3JIydarolien
(moryomaroieil) MOBEPXHOCTH, CKOPOCTh HCHAPEHHs BOJbl OT TEMIIEPATypbl >KMJIKOCTH U
wiomaad €€ IMOBEPXHOCTH, 3JIEKTpU3alMs TeJl U B3aUMOJEHUCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aUMOJICIICTBHE TOCTOSHHBIX MAarHWTOB, BHU3yaJM3allMsl MarHUTHBIX HOJE€H MHOCTOSHHBIX
MarHuTOB, JE€HCTBUS MAarHUTHOTO IOJs Ha HPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa  3JEKTPOJBUIATENsl  IOCTOSSHHOIO  TOKa):  (OpMyJIHpoBaTb  MPOBEPSEMbIE
IIPEIT0JIOKEHNS, COOUPATh YCTAHOBKY U3 NPEAJIOKEHHOT0 000py10BaHUS, OIMCHIBAThH X0/ ONbITA
U GOpMYJIMPOBaTh BHIBOJIBI;

e  BBLINOJHATH MPSMbIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEIbHOM BIAXKHOCTH BO3/yXa,
CHJIBI TOKA, HAIPSDKEHHs C UCHOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3HYECKUX
BEJIMYMH, CPAaBHUBATDH PE3YJIbTAThl U3MEPEHUM € yUETOM 3a/laHHOM aOCOJIOTHOM MOrPEIIHOCTH;

® [IPOBOJUTH HCCIICOBAHHE 3aBUCUMOCTH OJHON (PU3MUECKOM BEIUYMHBI OT APYrod ¢
MCII0JIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTD CONPOTHUBIIEHUS IPOBOIHUKA OT €T0 JUIUHBI,
IUIOUIA/IM TIONEPEYHOTO0 CEUEHUS U YAENIbHOTO COMPOTHBIICHHS BEIECTBA MPOBOJHUKA, CHIIbI
TOKa, UAYIIEr0 Yepe3 IMPOBOAHMK, OT HANpPSDKEHUs Ha MPOBOJHHMKE, MCCIEIOBAHUE
MOCJIEI0BATENBHOTO U MapaJljIeIbHOTO COEAMHEHUH TPOBOIHUKOB): TUIAHUPOBATh UCCIIEI0BaHHE,
coOuparh yCTaHOBKY U BBIIOJHATh U3MEpPEHUs, CIEAysl NPEI0KEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE Tabnull U TpauKoB, AENaTh BbBIBOJBI IO
pe3yJpTaTaM MCCIIEN0BaHNUS;

® [POBOJUTH KOCBEHHBbIE HU3MEpPEHHsS (PU3MUECKUX BeIWYMH (yAelibHas TEII0EMKOCTh
BEIIECTBA, COMNPOTHUBICHHE IMPOBOJHUKA, paboTa M MOIIHOCTh AIIEKTPUYECKOTO TOKA):
IUTAHUPOBAaTh M3MEPEHMs, COOMPATh HKCIEPUMEHTANbHYIO YCTaHOBKY, CIEAys MpPeaoKEeHHOH
WHCTPYKILUH, U BBIYUCIIATh 3HAYEHUE BETUUYHUHBI;

e coOimojaTh TNpaBWiIa TEXHUKH Oe30mMacHOCTH mpu pabore ¢ 1abOpaTOPHBIM
00opyI0BaHUEM;

®  XapaKTepu30BaTh MPUHLMUIIBI JEHCTBUS N3YUYEHHBIX NPHUOOPOB M TEXHUUYECKUX YCTPOHCTB
C OMOpoi Ha WX OmucaHus (B TOM 4YHCIE: CHCTEMa OTOIUIEHHMSI JAOMOB, TMTPOMETp, HapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIIEKTPUUYECKON SHEPIHH, SJIEKTPOOCBETUTEIIbHBIC
npuOOpBl, HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE NPEIOXPaHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJBUTATENb IOCTOSHHOTO TOKa), MCIONb3ysd 3HAHUS O CBOMCTBAx
buznyecKux SIBICHUN U HEOOX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

®  pacro3HaBaTh MIPOCThIE TEXHUYECKNE YCTPONCTBA U U3MEPUTENbHbBIE PUOOPHI IO CXEMaM
U CXEMAaTUYHBIM DPHUCYHKaM (KHJIKOCTHBIA TEPMOMETpP, TEPMOC, ICHUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHEI0 CrOpaHUsl, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI IEKTPHUECKUX
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Lenel ¢ MOoCIe0BaTeIbHBIM U MapayIeIbHbIM COEAMHEHUEM 3JIEMEHTOB, Pa3iinyas YCIOBHbIE
0003HAUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IIETICH;

® [PUBOAWUTH MpUMEpbl (HaXOOUTh MHGOPMALMIO O MpUMepax) HPAKTUYECKOIO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHHWH B TIOBCEAHEBHOW >KU3HU A o0ecrieuyeHns 0e30macHOCTH
npu OOpalieHuu C MpuOoOpaMM W TEXHHUYECKUMH YCTPOHMCTBAMH, COXPAHEHHS 30POBbS U
COOJIIOJICHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJCHUS B OKpY Kartollel cpeie;

®  OCYLIECTBIIATh MOUCK MH(MOpMAIK (PU3NIECKOTO copepkaHus B MIHTepHETEe, HA OCHOBE
UMEIOIIUXCS 3HAHUHN U TyTEM CpaBHEHUSI IOIIOJIHUTEIIbHBIX HCTOYHUKOB BBIIENATH HH(OPMALIHIO,
KOTOpas ABJISETCS NPOTUBOPEYUBOI UIIM MOXKET ObITh HEIOCTOBEPHOM;

®  UCMOJb30BaTh MPHU BBINOJHEHUU Y4YEOHBIX 3aJaHUN HAyYHO--IONYJSPHYIO JINTEpaTypy
(GU3M4ecKoro coJepxaHMs, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BiaaeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHHMs WHGOpPMAIMKA W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

e co3MaBaTh COOCTBEHHBIC IMMCHMEHHBIC M KpaTKHE YCTHBIC COOOIICHHs, 0000Ias
UH(POPMALIMIO U3 HECKOJBKUX MCTOUYHMKOB (PM3UUECKOrO COAEp)KaHUs, B TOM 4YUCIIE MyOJINYHO
IpPEICTaBIATh PE3YyibTaThl IPOEKTHOM WM HCCIEN0BATEIbCKONW JEATENBHOCTH, IMPH 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YyYCHHBIM MOHATUHHBINA ammapar Kypca (HU3HMKH, COIPOBOXKIATH
BBICTYIUICHHE ITPE3ECHTALNEM;

® [pU BBHINOJIHEHUH YYEOHBIX TIPOCKTOB W HCCIEAOBAHWHA (PU3MUECKUX IPOIECCOB
pacrpenensTb 00sI3aHHOCTH B TPYIIIE B COOTBETCTBHH C TIOCTABICHHBIMH 3a7ladyaMH, CICIUTh 32
BBINOJIHEHUEM IUJIaHa JIEHCTBUH M KOPPEKTHUPOBAThb €ro, aJeKBaTHO OLIEHUBAThb COOCTBEHHBIN
BKJIaJl B JICATEIbHOCTb I'PYMIIbI, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aWMOJIEHiCTBHE, MPOSIBIIAS
TOTOBHOCTb pPa3peniath KOH(PIUKTHI.

K xoHmy oOydenus B 9 Kiacce NpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® CIOJNIb30BAaTh TMOHSTHUS: CHUCTEMa OTCY€Ta, MaTepualibHas TOYKa, TPaeKTOpHs,
OTHOCHUTEIILHOCTh MEXaHMUYECKOTO NBIKEHUS, nedopMarus (ympyras, IiiacTudeckas), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U IEPErpy3KH, LEHTP TAKECTH, aOCOJIIOTHO
TBEP/0E TENO, HEHTP TKECTH TBEPIOTO TEla, paBHOBECHE, MEXaHUYECKUE KOIeOaHUs U BOJIHBI,
3BYK, MHPPA3BYK U YIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IIKada 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAJIbHO30PKOCTh, CIIEKTPBl UCITYCKaHHUs U TMOIJIONIEHUs, anbda-, 6eTa- u
ramMMa-u3JIy9eHUs], U30TOIBI, SIepHAs YHEPTEeTHKA,;

e pasnuyarh SIBICHHUA (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJUHEHHOE JBHKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE, CBOOOIHOE Ma/IeHUeE Tel, pPABHOMEPHOE ABM)KEHUE
10 OKPY)XHOCTH, B3aWMOJICHCTBHE TeJ, PEaKTHBHOE [BHKCHHE, KOJIeOATEIbHOE BUKCHUE
(3aTyxarolye U BhIHYXKICHHBIE KoJeOaHHs), pe30HAHC, BOJHOBOE JIBI)KEHHE, OTPAaKEHUE 3BYKa,
OPSAMOJIMHEHHOE pacpoCTpaHEeHHe, OTPaKEHHE M IPEIOMJICHHE CBETa, IMOJHOE BHYTPEHHEE
OTpakeHHE CBETa, pa3sioKeHHE Oeroro CBeTa B CIEKTP M CIIOXKEHHE CIEeKTPaJbHBIX LBETOB,
TMCTIEPCHST CBETA, €CTECTBEHHAs pPaJHOaKTHBHOCTh, BO3HHKHOBEHHE JIMHEHUYATOTO CIIEKTpa
U3ITy4eHUs ) 110 OMUCAHHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIINX
JaHHOE (pU3HUYECcKOe SIBICHUE;

®  pacro3HaBaTh MPOSBICHUE H3yYEHHBIX (PU3MUECKUX SBICHHUH B OKpYKaroIIeM MUpe (B TOM
yrcie (U3MUECKue SBIECHUS B MPHUPOJE: MPIIMBHI M OTIHUBBL, JABMKeHUE maHeT CoHedHOMH
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CUCTEMBI, PEAKTHBHOE JBWKEHUE KMBBIX OPIaHM3MOB, BOCIPHUATHE 3BYKOB JXHUBOTHBIMU,
3eMJIETPSICEHHE, CEHCMUYECKUE BOJIHBI, IlyHaMU, 3XO0, LIBETA TEJI, ONTUUECKUE SIBJIICHUS B IPUPOJE,
Ouosornyeckoe JEHCTBHE BUIMMOIO, YJIbTPa(HUOIETOBOTO M PEHTTCHOBCKOTO H3IIyueHH,
€CTECTBEHHBIH pPaJHOaKTUBHBIN ()OH, KOCMHUYECKHE JTyYH, PaJAUOAKTHBHOE U3Ty4eHUE IIPUPOIHBIX
MHUHEpAJIOB, JEWCTBUE paJAMOAKTHBHBIX H3IYYEHUH Ha OpraHu3M YelOoBeKa), IpU 3TOM
IEPEeBOIUTh PAKTUYECKYIO 3ajjauy B y4eOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKHU)
(bu3nUeCKUX SBICHHIA;

®  ONUCHIBATh M3YYEHHbIE CBOWCTBA Tel U (PU3UUECKUE SBJICHHS, UCIONIb3Ys (U3NUECKUe
BEJIMYMHBI (CpEAHsISl U MTHOBEHHAs: CKOPOCTh TeJla IPY HEPABHOMEPHOM JBUKEHHUH, YCKOPEHUE,
IIEPEMELIEHHE, ITYTh, YIJIOBas CKOPOCTh, CUJIA TPEHUS, CUJIA YIIPYTOCTH, CUJIA TSYKECTH, YCKOPEHHE
CBOOOJHOIO TMaJeHMsl, BEC Tejla, MUMIYJIbC TeJla, MMIYJIbC CHJIbI, MEXaHHuYecKas pabora u
MOIIIHOCTb, IOTEHIAJIbHAS SHEPT U TeJIa, HOJIHATOr0 HaJl IOBEPXHOCTHIO 3€MJIU, TOTEHIMAIbHAS
SHEPrus CHKATOM MPYKUHBI, KHHETUYECKAs! SHEPIUsl, MOJIHAs MEXaHUYEeCKasl PHEprus, Nepuosa u
4acToTa KosjeOaHui, JUIMHA BOJIHBL, [POMKOCTh 3BYKa M BbICOTA TOHA, CKOPOCTb CBETA, [10Ka3aTellb
IPEJIOMIIEHUS CPE/Ibl), IPU OMMCAHUH IPABUIIBHO TPAKTOBATh (PU3MUECKHUM CMBICIT HCIIOIb3YEMBIX
BEJIMYHMH, 0003HAYCHHS W €IWHUIBI (PU3UIECKUX BEIHMYUH, HAXOAUTH (POPMYIIbI, CBSI3BIBAIOLIHE
JaHHYIO (DU3MYECKYI0 BENWYMHY C JPYITMMH BEIMYMHAMH, CTPOHUTH T'padUKH H3yYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYHH;

®  XapaKTepu30BaThb CBOMCTBA TeJ, (PU3UYECKHE SIBJICHHSI U IPOLECCHI, HUCIOJIb3Ys 3aKOH
COXPAaHEHUs DHEPIuH, 3aKOH BCEMHPHOIO TATOTCHMSI, NPUHLMII CYNEPIO3ULIMNA CUJI, TPUHIIMII
OTHOCUTEJIBHOCTH ['anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHMSI UMITYJIbCA, 3AKOHBI OTPAXKEHUS
U IIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHMS 3aps0BOTO M MAaCCOBOTO YMCEN IPU SIEPHBIX
peakmusx, NpUd OSTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allMCBIBaTh €ro
MaTEMAaTUYECKOE BBIPAKEHHUE;

e  00BACHATH (pU3MUECKHE MTPOLIECCH U CBOICTBA TEJl, B TOM YHCIIE U B KOHTEKCTE CUTYyalui
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBJIATH NPUYMHHO--CIEACTBEHHBIE CBSA3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMUYECKUX IIaroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOWCTBA (PU3UUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemath pacy€THbIe 33a7aun (OMHUpAIOLIMECS HA CUCTeMY M3 2—3 ypaBHEHHIl), UCTIONIb3Ys
3aKOHBI M OPMYJIbI, CBSA3bIBAIOLINE (PU3NYECKUE BEINYMHBI: HA OCHOBE aHaJIn3a YCJIOBUS 3a7aun
3alMChIBaTh KPATKOE YCJIOBME, BBISIBISTH HEAOCTAIOUINE WM W30BITOYHBIE JAaHHBIE, BHIOMPATH
3aKOHBl U (QOpPMYJbI, HEOOXOAMWMBIE MJIS peIIeHUs, IMPOBOAUTH pacué€Tbl M OIEHHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEIMUHHBI,

®  pPacmo3HaBaTh NMPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIM (PU3UUYECKUX METOJIOB,
WCIIONIb3Ysl ONMCAaHWE MCCIEIOBAHUS, BBIACIATH IPOBEPSIEMOE MPEANOIOKEHHUE, OLICHUBATh
MPaBWIBHOCTh MOPSJIKA MPOBEICHUS MCCIEA0BaHUs, JeJaThb BBIBOJBI, HWHTEPIPETHPOBATH
pe3ysbTaThl HAOIIOACHUHN U OMBITOB;

®  [IPOBOJUTH OIBITHI O HAOIIOACHUIO GUZNYECKUX SBJICHUN WM PU3NYECKUX CBOMCTB TEJ
(u3y4yeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpPAaHEHMs SHEPrHM, 3aBUCUMOCTH IepHoja
KoJIeOaHUH MPYKUHHOTO MasiTHUKA OT MACChl Tpy3a U )KECTKOCTU NPYKUHBI U HE3aBUCUMOCTh OT
aMILTUTYIBI MaJIbIX KOJIeOaHWH, MPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETa, Pa3lIOKeHHE OeIoro
CBETa B CIIEKTP, U3yUYE€HUE CBOMCTB M300pa)KE€HUsI B TUIOCKOM 3€pKajle U CBOMCTB M300paKeHUS
npeaMera B cobuparolei JInH3e, Hai0IeHHE CIUIOIIHBIX M TMHEWYAThIX CIIEKTPOB U3ITyUEeHHUs):
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CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYyAOBaHMUSI, ONMUCHIBATH X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

® [POBOOUTH MPU HEOOXOJUMOCTU CEPUI0 MPSMBIX H3MEpPEHHUH, Ompenenss cpeaHee
3HAUCHUE U3MEPSEMON BETHMYUHEI ((DOKYCHOE PAcCTOSTHUE COOMPAIONICH JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTENILHOTO MPUOopa);

® TIPOBOJIUTH HCCIEIOBAHHME 3aBHCUMOCTEH (DM3MYECKHX BEJIMYMH C HCIOJIb30BAHUEM
OpSAMBIX W3MEPEHUH (3aBUCHMOCTH ITYTH OT BPEMEHHU IpPU PaBHOYCKOPEHHOM JBHXKEHUU Oe3
HAYaJbHOM CKOpPOCTH, Iepuoja KojeOaHWH MaTeMaTH4eCKOro MasTHHUKA OT JIJIMHBI HHUTH,
3aBHCHMOCTH yTjla OTpa)KE€HUsI CBETa OT yrja MaJeHus U yria MpeloMIICHUs OT yriia MajJeHus):
IUIAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSTEIBHO COOMPATh YCTAHOBKY, (PUKCHPOBATH PE3yNbTaThI
MOJTyYEHHOM 3aBUCUMOCTH (PU3HUECKUX BEJIMYHMH B BUJIE TAOJIUI] ¥ TPAadUKOB, AETATh BEIBOIBI 10
pe3ylbTaTaM HCCIeI0BaHNUS;

®  TIPOBOJIUTH KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BETUYHH (CPEIHSISI CKOPOCTh U YCKOPEHUE
Tesa MpU PaBHOYCKOPEHHOM JABM)KEHUU, YCKOPEHHE CBOOOHOTO MaJIeHUs, )KECTKOCTD MPYKUHBL,
KOX(p(UIIMEHT TPeHHsI CKOIbXKEHHUS, MeXaHudeckas paboTa M MOIIHOCTh, YAaCTOTa M IMEPHOJ
KOJICOAHNH MAaTEMaTHIECKOTO U MPYKUHHOTO MassTHUKOB, ONTHYECKAs! CHJIa COOMPAIOIICH JINH3BL,
paZMOaKTHBHBIA (OH): TUIAHUPOBATH M3MEPEHHS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITMIOJHATH U3MEPEHHUsI, CTIEAYS MPEAT0KEHHON HHCTPYKIIMH, BBIYUCIISATh 3HAUEHUE BETUUMUHBI U
AHAIM3UPOBATH MOJTYYCHHBIE PE3YJIbTAaThl C YUETOM 33JaHHON MOTPEITHOCTH U3MEPEHHUIA;

e coOmogaTh MpaBWiIa TEXHUKH O€30MacHOCTH Tpu paboTre ¢ J1a0OpaTOPHBIM
000pyI0BaHUEM;

®  pa3nMyYaTh OCHOBHBIE MPU3HAKHU U3YYCHHBIX (PU3NUECKUX MOJETCH: MaTepuaibHas TOUKa,
a0COIIOTHO TBEPAOE TEJIO, TOYEUHBIN UCTOUHUK CBETA, JIy4, TOHKAs JIMH3A, [NIAHETapHasi MOJIEIb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOT'O Spa;

®  XapaKTepU30BaTh NMPHHIMUIIBI JEHCTBUS N3YUYEHHBIX MMPUOOPOB M TEXHHUECKUX YCTPOHCTB
C Oomopoil Ha WX omucaHus (B TOM 4YHCIIE: CIHMIOMETP, JATYUKHU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, pakera, 53XOJIOT, OYKH, IepucKol, (¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHS O CBOMCTBAX (DU3MYECKHX
SBJIEHUN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

®  UCMOJNb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKHM HM3YYCHHBIX TEXHMUYECKHX YCTPOWCTB,
M3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTHYECKHX MTPOLIECCOB MPHU PEIIEHNN YUeOHO--TTPAKTHUECKUX
3a/1a4, ONTUYECKHE CXEMBbI JJIsl MOCTPOCHUS U300paKeHUI B IJIOCKOM 3epKajie U coOuparorien
JINH3E;

® [PUBOAUTH MpuUMEpbl (HAXOAUTh HH(GOPMALMIO O TpUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PM3NYECKUX 3HAHWM B TOBCEJIHEBHOW >KU3HU JJs olOecrnieyeHus 0e30MacHOCTH
npu oOpaimieHuu ¢ npuOOpaMu U TEXHUYECKUMHU YCTPONMCTBAMHU, COXpPAaHEHUS 3/I0pPOBbS U
COOIOICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKPYKaIOILEel cpene;

® OCYUIECTBIATH MOUCK HHpopManuu ¢uznyeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (POPMYITUPYS MOMCKOBBIH 3a1poc, HaXOAUTh ITyTH OIPeIeTICHHUS IOCTOBEPHOCTH
MOJY4eHHOU NH(pOpMAIK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTTOTHUTEIbHBIX HCTOUHUKOB,;

®  ICIIOJIb30BATh NP BBINOJHEHUU YYEOHBIX 3aJaHUM HAay4dHO--TIONYJSPHYIO JIUTEPaTypy
(GU3MUecKoro coJepXKaHus, CIPaBOYHBIE MaTepHalibl, pecypchl ceTH VIHTepHeT, BIaAeTh
npuéMaMHM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;
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e  CO3/1aBaTh COOCTBEHHBIE IMCbMEHHBIC U YCTHBIE COOOLICHUSI HA OCHOBE MH(OpMAINH U3
HECKOJIbKUX MCTOYHHMKOB (DPU3MUECKOro conaepKaHMsl, MyOIMYHO IpPEeACTaBIATh pPE3yJIbTaThl
IIPOEKTHOM WJIM HCCIIEN0BATEIbCKOM JESATEIBHOCTH, IPH 3TOM TIPaMOTHO HCIIOJIb30BaTh
U3yYCHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3UKH U COPOBOXKIATh BHICTYIUICHHE
Ipe3eHTaIMen ¢ ya€ToM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.

COJAEP)KAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka O npupone. fBieHus npupoasl. PU3NYECKUE SBICHUSA: MEXAHUYECKHE,
TEILJIOBBIE, YIIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnyeckue BenuuuHbl. M3Mepenune ¢usznueckux BeauuuH. Dusznyeckue MpUOOPHI.
[Torpemnocts n3MepeHuil. MexayHapo/iHas cucTeMa €IMHHIL.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH N3Yy4aloT PUpoay. EcTecTBeHHO-HAYyYHBIN METO]
MO3HAHUS: HA0JII0/IEHUE, TIOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABUKEHHUE THIIOTE3, SKCIIEPUMEHT 110
MPOBEpPKE TUMOTEe3, 00bsAcHeHHEe Habmonaemoro siBieHus. Omnucanue (QU3MYECKUX SBICHUM C
MIOMOILBbIO MOJIEJIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEMJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBbIE SIBJICHMUSL.

2. ®usnueckre TpHOOPHI M TPOLEAypa MPSMBIX HU3MEPEHHH aHAJOTOBBIM U IH(PPOBBIM
puoOpoOM.

Jlabopamopuvie padomol u onvimel.

Onpenenenre UEeHbI JeNIeHUs MIKaJIbl K3MEPUTEIBHOTO pHOopa.

N3mepenue paccTossHUN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Omnpenenenne pasmMepoB MabIX TEIN.

N3mepenne TtemmepaTypbl IpU IOMOIIM JKUAKOCTHOTO TEPMOMETpa M JaTdydKa
TEMIIEPaTypBhI.

ok wn e

6. IlpoBeneHue wuccienoBaHUs MO TMPOBEPKE THUIOTE3bl: JAIbHOCTh MOJNETA MIApHKa,
MYIIEHHOT0 FOPU30HTAJIBHO, TEM 0O0JIbIIIe, YeM 0O0JIbIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeeHUS O CTPOEHHMH BellecTBA.

CtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, J0Ka3bIBAIOIINE JUCKPETHOE
CTpPOEHHE BEILECTBA.

JBuxenne wyactuil BemiecTBa. CBS3b CKOPOCTM JBM)KEHUS YacTULl C TEMIIEpaTypOM.
BbpoynoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEIIECTBA: MPUTHKEHHUE H
OTTaJIKUBaHUE.

ArperaTHple = COCTOSIHMSI ~ BEILIECTBA: CTPOEHHE Ta30B, JKUAKOCTEM M TBEPHABIX
(KpucTaJuIM4eckux) Ted. B3auMocBsA3b Mex1y CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOEeHHOCTH arperaTHbIX COCTOSHUUI
BOJIBI.

Hemoncmpayuu.

1. HaOGmonenue 6pOyHOBCKOTO ABHKEHHUS.



15

2. Habmonenue nuddys3un.

3. HaGmonenue siBneHHH, OOBSICHAIOMIUXCSA MPUTSHKCHUEM WIH OTTAJIKUBAHHEM YacTHUI]
BELIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. Ouenka quamerpa aToMa METOZOM PSIOB (C UCTIOB30BaHUEM doTorpaduii).

2.  OnbIThl IO HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI IO OOHAPYKEHUIO IEHCTBHSI CHUII MOJICKYJISIPHOTO MTPHUTSKCHHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanudeckoe nBrxeHue. PaBHomepHoe U HepaBHOMEpHOE ABukeHue. Ckopocts. Cpennss
CKOpOCTb IIPU HEPABHOMEPHOM JIBH>KEHHMH. Pacuér myTu 1 BpeMEeHH JIBUKEHUSI.

SIBnenue nHepuuu. 3aKOH UHEpLUUU. B3anMopelicTBre Tell Kak IPUYMHA U3MEHEHUS CKOPOCTH
JIBUKEHUs Tell. Macca kak Mepa uHepTHOCTH Tena. [lmoTHocTh BeniecTBa. CBsI3b IJIOTHOCTHU C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIeCTBA.

Cuita Kak XxapakTepucTuka B3aumoencTsus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue
CHJIBI C TIOMOUIBIO AUHAMOMETpA. SIBJI€HME TATOTEHUS U cuja TskecTH. Cuila TSKECTH Ha APYTUX
wianerax. Bec Tema. HeBecomocts. CroxkeHue cuil, HampaBiI€HHBIX 110 OJHOW MPSIMOM.
PaBHonelictByromas cui. Cuiia TpeHust. TpeHue CKOJIbXEHUsl U TpEeHUE MoKos. TpeHue B npupojie
1 TEXHUKE.

Hemoncmpayuu.

Habnronenne MexaHHYEeCKOTo ABMKEHUS Tela.

N3mepenne ckopocTu NPpsIMOJIMHEUHOTO IBUKEHUS.
Habmtoienue siBJeHUS] HHEPIIHH.

Habnronenne u3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBUN TEIl.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJICHHbIX 110 OJHON MPSIMOM.

.]Iaﬁopamopubte padomol u onvimol.

1. Ompenenenre CKOPOCTH PaBHOMEPHOIO JBM)KEHUS (IIapuKa B KHJKOCTH, MOJENU
ANEKTPUUIECKOTO aBTOMOOUJIS U TaK Jlajee).

2. OmnpeneneHue cpeiHed CKOPOCTH CKOJIbKEHMsS Opycka WIM IIapuKa MO HaKIOHHOH
IJIOCKOCTH.

3. OmnpeneneHne MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBHUCUMOCTh pacTsKeHUs (nedopmaiiii) MpYyKHHBI OT
MPUJIOKEHHOMN CHIIBI.

5. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIBI TPEHHUS CKOJBXKEHHUS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

ok wn

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenne. CriocoObl YMEHBIIICHUS U yBETIMYEHHUs AaBiieHUs. JaBlneHue raza. 3aBUCHMOCTh
JaBJIeHUs Ta3a OT 00bEMa, Temnepatypsl. [lepenaya naBnenust TBEPABIMH TEJIaMU, )KUIKOCTIMH U
razamu. 3akoH Ilackang. IlHeBMaTmueckme MaIIMHBI. 3aBUCHMOCTH JTaBJICHUS >KUIKOCTH OT
ryounsl.  [mapocratumdeckuii  mapagokc. CooOmaromuecss cocyabl.  [umapaBiamueckue
MEXaHU3MBI.

AtMochepa 3emnun u armochepHoe AaBieHue. [IpuyuHBI CylecTBOBaHUS BO3AYIIHON
o6omoukn 3emmu. Onbir Toppuyennu. M3mepenune atmocdepHOro naBlieHHs. 3aBUCUMOCTH
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aTMOC(EpHOro JaBJE€HUS OT BBICOTHI Haja YypoBHeM Mops. IlpuGopbl and u3MepeHus
aTMoc(hepHOTro JaBICHMS.
JleiicTBUE KMIKOCTU U ra3a Ha MOIpYyKEHHOE B HMX Teno. BelTasnkuBaronias (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.
Hemoncmpayuu.
3aBUCHUMOCTbD JIaBJICHUA I'a3a OT TEMIIEpaTyphl.
Ilepenaya naBiaeHUs )KUIKOCTHIO U Fa30M.
Coobmaromuecst Cocyabl.
I'mapaBnuueckuit mpecc.

arwbdE

ITposiBnenue nefictBus aTMOCHEPHOro JaBIEHHUS.

6. 3aBHCHMMOCTH BBITAJKUBAIOIICH CHIIBI OT 00bEMA NOTPYKEHHON YacTH TeJa U IMJIOTHOCTH
KUJKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLICH CUIIBI BECY BHITECHEHHON KUKOCTH.

8. VYcnoBue muiaBaHus Tel: IUIABAHUE UIIH MTOTPY>KEHUE TeJ B 3aBUCUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEH TeNa U JKUJIKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOrpyKEHHOM B )KUIAKOCTh YaCTH
Tena.

2. OmnpexneneHne BHITATKUBAIONICH CHIIBI, ICHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B )KUKOCTb.

3. TIpoBepka HE3aBUCHUMOCTH BBITAJTKHUBAIOIICH CHIIBI, JEHCTBYIOMICH Ha TEJIO B HUIKOCTH,
OT Macchl Tena.

4. OnbIThl, JEMOHCTPUPYIOIME 3aBUCUMOCTb BBITAJIKMBAOLIEH CUJIIBI, AEHCTBYIOLIEH Ha TEI0
B ’KHMJIKOCTH, OT 00bEMa MOTPYKEHHON B KUAKOCTh YaCTU TeJIa U OT IJIOTHOCTHU KUJIKOCTH.

5. KoHcrpyupoBanue apeomerpa WIM KOHCTPYHpPOBAHHE JIOAKM U OIpeleleHue e
IPY30I0ABEMHOCTH.

Pa3nes S. PaboTa m MOIIHOCTB. JHeEprus.

Mexanunueckas padbota. MoIHOCTb.

[TpocTeie MeXaHU3MBI: pbluar, OJOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHne mpaBuia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuiio» mexaHuku. KII/]
IPOCTHIX MeXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunyeckas 3Heprus. Kunetnueckas u noreHuuanbHas sHeprus. [IpeBpamienue ogHoro
BUJIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXpPaHEHUS SHEPTUN B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenenrie pabOThl CHUJIBI TPEHHS TMPU PABHOMEPHOM JBMKEHHM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue ycaOBUN paBHOBECHUS pbluara.

3. Usmepenne KI1J] HaKIOHHOH MJIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOU SHEPTUU.

8 KJIACC

Pasnea 6. TemioBbie IBJICHUS.



17

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOpUHU CTPOEHHs BellecTBa. Macca u
pa3Mepbl aTroMOB M MOJieKyJd. OmbIThl, MOATBEPKIAIOIMIME OCHOBHBIC  IOJIOKEHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPIOro, XUIKOTO U ra3000pa3HOro COCTOSHMM BemiecTBa. Kpucrammueckue u
amop¢usble Tena. OObsICHEHHE CBOWMCTB ra3oB, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJIOKEHUHN
MOJICKYJISIpHO--KMHETHYeCKOo Teopuu. (CmaurMBaHHWE M KaNWULSIpHbIE sBIEHUS. TerioBoe
pacHIMpEeHHEe U CXKaTHE.

Temneparypa. CBsi3b TEeMIEpaTyphl CO CKOPOCTHIO TEIJIOBOTO JBUXKEHUS YacTHUIl. BHyTpeHH s
sHeprusi. CrnocoObl U3MEHEHHs] BHYTPEHHEH HEpPTUu: TeIulonepeaada U COBEpIIeHHE PabOThI.
Bune! Teronepenayn: TeMIONPOBOJHOCTh, KOHBEKIIUS, U3TyUCHHE.

KonuyectBo TemnoThl. YenbHas TEMIOEMKOCTh BellecTBa. TemaooOMEeH M TerioBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHne W OTBEpAEBaHHE KPHUCTAUIMYCCKUX
BElIeCTB. YaenpHas Termaora muaBieHus. [lapooOpa3zoBanume u koHjeHcarus. lcnapeHue.
Kunenue. YnaenbHas Ttemniota mapooOpa3oBaHHUs. 3aBUCUMOCTh TeMIIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOTro JaBJICHHS.

BnaxnocTs Bo3ayxa.

DHeprus TOmIMBa. Y ieJbHasl TeII0Ta CTOPaHUS.

[Tpunuummne! padots! TerioBbix aeurareneii KI1/1 rermoBoro apuratens. TemioBeie qBUTaTeIn
Y 3al11Ta OKPY>KAIOLIEH CPEIbl.

3aK0oH COXpaHEHUs U IPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpauuu.

Habmoienne 6poyHOBCKOTO JIBUXKEHUSI.
Ha6monenue nuddysum.
HalGmronenue siBneHnii cMauYuBaHUsI ¥ KalTWJUISIPHBIX SIBJICHU.
Habmroienne TemnoBoro pacimupeHus Ted.
W3meHeHue gaBieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUH WIIN OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMIepaTypsl.
Bunael Terionepenayn.
OxnaxaeHre Ipy COBEpPIICHUH PabOTHI.
HarpeBanue npu coBepiiieHHH padOThl BHEITHUMH CHUJIAMH.
. CpaBHEHHE TETIIOEMKOCTEN Pa3TUIHBIX BEIIECTB.
. Habmronenue xurnenus.

©CooNoakwWDdE
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. HabmroneHmne mocTosHCTBA TeMIEpaTyphl MPH IIIABJICHHUH.
13. Monenu TEIIOBBIX JBUTATENEH.
Jlabopamopnwvie padbomot u onvimol.
OMnBITHI 10 OOHAPYKEHUIO JIEHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHHSL.
OnBITHI IO BRIPAIIMBAHUIO KPUCTAIOB TTIOBAPEHHOW COJIM WM caxapa.
OnbITHI 10 HAOTIOEHHUIO TETIOBOTO PACIIMPEHHMSI TA30B, JKUIKOCTEH U TBEPABIX TEI.
Ompenenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

5. OnwIThl, JAEMOHCTPUPYIONINE 3aBUCHUMOCTH JaBIICHUS BO3JyXa OT ero oO0néMa u
HArpeBaHUS WA OXJIQKICHUS.

6. IIpoBepka THMOTE3bl NUHEHHOW 3aBUCHUMOCTH [UIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUYECKOMN TPyOKe OT TeMITepaTyphI.

Howobde
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7. HabGmioneHue mM3MeHEHUs! BHYTPEHHEHW HSHEPruu Teja B pe3ylibTaTe TeIlionepenadyd u
paboOThI BHEUTHUX CHIL

8. HccnenoBaHue sSBJICHUS TEINIOOOMEHA NMPH CMEIIMBAHUH XOJIOJHON U rOpsiueii BOIBI.

9. OnmnpexneneHne KOIMYECTBA TEIUIOTHI, OJTYYEHHOTO BOAOH MPU TEIUIOOOMEHE C HAaIPEThIM
METAITMYECKUM LUIMHIPOM.

10. Ompenenenuie yneabHOU TEMIOEMKOCTH BEILIECTBA.

11. VccnenoBanue mpoiiecca HCHapeHHUs..

12. OmnpeneneHre OTHOCUTENHLHON BIXXHOCTH BO3IYyXa.

13. Ompenenenuie yneabHON TEIUIOTHI IIABJICHUS JIbJIA.

Pazgen 7. diekTpuyeckre 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. J[Ba poja anekTpuyecKux 3apsiioB. B3aumoaeicTBue 3apsiKEHHBIX TEll.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYUHBI 3apsS0B U
pPacCTOSTHUSL MEXTY TEJIaMH).

OnekTpuueckoe moje. Hampsok€HHOCTH sekTpudeckoro moss. [IpuHmmn cynepno3unuu
AIIEKTPUYECKHUX I0JIeH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DJIeMEHTapHbBIN deKTpuueckuii 3apsia. CTpoeHue aroma.
[TpoBOAHMKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/ia.

DONEKTPUYECKUd TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa. VICTOUYHUKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas wnenb. Cuna Toka. OJnekTpuuyeckoe HampshkeHue. ComnpoTuBieHUE
NPOBOJAHMKA. YJIENIbHOE CONPOTUBJICHHE BemecTBa. 3akoH Owma Uisi  ydacTka Lemu.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHUE TPOBOJHUKOB.

Pabota u MolIHOCTD AneKTpUyYecKoro Toka. 3akoH Jlxoyns—JleHna. DnekTpuyeckue 1enu u
NOTPEeOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrositHHBIE MarHuThl. B3auMOIEHCTBHME TOCTOSHHBIX MAarHUTOB. MarHuTHoe ToJeE.
MarunuTtHoe noJie 3eMJIM U €ro 3HaYeHHe JJIs1 *KU3HU Ha 3emie. OnbIiT Dpcerena. MarHuTHoe 1mosie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eiCTBUE MarHUTHOTO MOJISt
Ha TIPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOrO ToKa. lMcnosbp3oBaHue
AJIEKTPOJIBUraTENIEH B TEXHUUECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.

Oneiter  ®apanes. SIBneHwe  snekTpomMarHuTHOW  uHAyKuuMu. IlpaBuno  JleHua.
OnektporedHeparop. CrocoObl TOJYYEHHS JJIEKTPUYECKOW DHEPruu. ODIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DJeKTpu3anus Tell.

JIBa posia 2JIEKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEll.
YCTpOUCTBO U JEHCTBUE IIEKTPOCKOIIA.

OnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsII0B.

[IpoBOAHMKY M TUAIEKTPUKH.

MonenpoBaHue CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKH TOCTOSIHHOTO TOKA.

JIencTBUA 2IEKTPUYECKOTO TOKA.

10 DNEeKTPUUYECKHI TOK B JKUJIKOCTH.

©ooNORALDE
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
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I"a30BbIii pazpsi.

W3mepeHue cuipl TOKa aMIIEpMETPOM.

N3mepenue 31eKTpUuecKoro Hanps>KeHUs! BOJIbTMETPOM.

Peocrar u mara3uH COpOTUBIICHUN.

B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/ieIeHUs MOTIOCOB MarHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnsIT Opcrena.

MaruuTtHoe 1ose Toka. JJIeKTPOMarHurT.

JleiicTBre MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM.
DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.

HccnenoBanue siBleHUS IEKTPOMarHUTHOM MUHYKITUH.

OnbiThl Dapajes.

3aBHCUMOCTh HAMpaBICHH UHIYKIIMOHHOTO TOKA OT YCJIOBUI €ro BOSHUKHOBEHHUSI.
DneKTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnwvie padbomot u onvimol.

agrwDdE

6.

OnbITHI IO HAOTFOICHUIO JICKTPU3AIIUH TEJI MHAYKIIUCH U TIPH CONPUKOCHOBCHHH.
HccnenoBanue NeicTBUS 3IEKTPUYESCKOTO TOJISI HA IIPOBOJAHUKH U TUDJICKTPUKH.

COopxka u mpoBepka padOThl AIEKTPUIECKON IIETH MOCTOSHHOTO TOKA.

W3mepenue u peryimpoBaHHe CHITBI TOKA.

W3mepeHue u peryaupoBaHue HApsHKCHUSI.

HccnenoBanye 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Y€Pe3 PE3HCTOP, OT COMPOTUBIICHUS

pe3ucTopa U HalpsHKEHHUs] Ha PE3UCTOpeE.

7.

OHBITI)I, JACMOHCTPHUPYIOHNIUE 3aBUCUMOCTD SJICKTPHUICCKOI'0 COITPOTUBIICHUA ITPOBOAHUKA

OT €T0 UINHBI, IUTIOIIAaAU MOIICPEUYHOTO CCUCHUS U MaTCpUaJIa.

8.

HpOBepKa ImpaBujia CIIOKCHUA HaHpH)KCHI/Iﬁ IIpu MocJCA0BATCIILHOM COCIUHCHUU IIBYX

PE3UCTOPOB.

9.

10.
11.
12.

HEM.

13.
14.
15.
16.
17.

[IpoBepka nmpaBuiia AJisi CUIIBI TOKA MIPH MAPAIIIEIIBHOM COEMHEHUH PE3UCTOPOB.
Onpenenenue paboOThI AIEKTPUYECKOTO TOKA, UIIYILETO Yepe3 PE3UCTOpP.

Onpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanmne 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JaMIIOUKy, OT HANpsKEHUs Ha

Onpenenenne KII/[ narpeBarens.

HccnenoBanue MarHUTHOTO B3aMMOJEICTBHS IOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO MOJISI TOCTOSIHHBIX MarHuTOB MPH UX 00bETMHEHUH U Pa3/IeICHHUH.
HccnenoBanue nericTBUs SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTyLUIKA C TOKOM U

MarauTa OT CHUJIBI TOKA W HAIIPaBJICHUA TOKA B KaTYIIKC.

18.
19.
20.
21.

N3yueHne neicTBHsI MATHUTHOTO T10JIS1 HA IPOBOJHUK C TOKOM.

KonctpynpoBanue 1 usyueHue padoThl FIEKTPOABUTATENS.

N3mepenue KII/[ anexTpoaBUrarenbHoOi yCTaHOBKH.

OneITBl MO HCCIEIOBAaHUIO SIBJIEHUS DJIEKTPOMAarHUTHOM WHAYKIHMH: MCCIEI0BAHUE

W3MEHEHHH 3HaUeHU 1 HaIlpaBJICHHUA HHAYKIIUOHHOT'O TOKaA.



20

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBuxeHHe. MarepuanpHas Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTH
MEXAHUYECKOTO JBWKEHUsA. PaBHOMepHOe mpsMoiuHEiHOe aABMkeHue. HepaBHomepHOE
IpsIMOJMHENHOe ABMKeHHE. CpenHss M MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHeitHOe aBukeHue. CBoOoaHoe mazeHue. OnbIThI
[Nanunes.

PaBHOMepHOE nBWKEHHE MO OKpykHOcTH. [lepron m dacrota oOpamieHus. JlunelHas wu
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiii 3axkoH HprotoHa. Btopoil 3axkon Herotona. Tperuit 3axkon Herotona. IIpuHiun
CYNIEPIO3ULINH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuila TPEHUS CKOJIb)KEHHUs, CUjla TPEHUs IO0KOS,
JIpYTUe BUbI TPEHHUSL.

Cuna TsDKEeCTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEeHUe CBOOOIHOTO MajieHus. JBukenue
ria"eT Bokpyr Comnnua. [lepBas kocmuueckasi ckopocTs. HeBeCOMOCTh U eperpys3Ku.

PaBHOBecue MaTepuaibHOM TOUKU. AOCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEpOrO TEna ¢
3aKpEIUIEHHON OCBIO BpaleHnus. MoMeHT cuibl. LIeHTp TsokecTH.

Umnynec Tena. M3menenune umnynbca. Mmmynbc cuiibl. 3aKOH COXpaHEHUs HMITYJIbCA.
PeakTruBHOE BUKEHUE.

Mexanunueckas pabota u MOLTHOCTh. PaboTa cui TskecT, ynpyroctH, TpeHus. CBsi3b SHEprun
1 paboTsl. [loTeHnnanbHas 3Heprus Teina, MoAHITOr0 HaJl IOBEPXHOCTHIO 3eMiu. [loTeHunanpHas
sHeprus cxxatod npyxkuHbl. Kunernueckas sneprus. TeopeMa 0 KHHETHYECKOW IHEPIHU. 3aKOH
COXpPaHEHHUs MEXaHUYECKOU DHEPIHH.

Hemoncmpayuu.

1. HaGmtoeHne MeXaHUYeCKOro JBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE ITyTel U TPACKTOPUH JBMKEHUS OJTHOTO M TOTO XK€ TeJIa OTHOCUTEIILHO Pa3HBIX
TeJ OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHUS PSAMOIUHENHOTO JBUKEHUS.

HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO JIBH)KCHMUS.

Habitoienue 1BHKeHUs Tela o OKPYKHOCTH.

HabmtoneHne MexaHWYecKHX SIBICHUM, MPOMCXOIAMUX B cucTteMe orcuéra «Tenmexka»

€€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENFHO KaOMHEeTa (PU3UKH.
3aBHCUMOCTh YCKOPEHHUS Tela OT MACChl Tela U AEUCTBYIONIEH HA HETO CUJIBI.
Habmtoienne paBeHcTBa CUIT MPU B3aUMOIEHCTBUU Tell.
N3menenue Beca Tesna Ipu YCKOPEHHOM JIBHKCHUH.

. Ilepenava umnynbsca npy B3aMMOJEHCTBUM TEI.

. IlpeobpazoBanus 3HEPrUM MPU B3aUMOJIEUCTBUHU TEJl.

. CoxpaHeHne UMIyJbca IIpU HEYIIPYTOM B3aUMO/ICHCTBUN.

. CoxpaHeHue uMIynbca Mpu aOCOIOTHO YIIPYTOM B3aUMOJICHCTBUU.

. HaGmroieHre peakTHBHOTO JIBM>KEHUS.

. CoxpaHeHHre MEXaHUYECKON SHEPIUU MTPU CBOOOTHOM MaJCHHUH.

. CoxpaHeHre MeXaHMYECKON SHEPTUU MIPH IBUKEHHUH Teja MO JeHCTBUEM MPY>KUHBI.

1p
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Jlabopamopuwvie padbomot u onvimeol.

1. KoHcTpyHnpoBaHue TpaKTa Ui pa3roHa U AajJbHEHIIero paBHOMEPHOTO ABMKEHUS IIapHKa
WIN TENEKKH.

2. OmnpexneneHue CpeaHEH CKOPOCTH CKOJBXEHUS Opycka WM ABIDKEHHS IIapUKa I10
HAKJIOHHOM IJIOCKOCTH.

3. Ompegenenue yckopeHHUsi Teja NpPU PaBHOYCKOPEHHOM JIBI)KEHUH IO HAKJIOHHOM
IJIOCKOCTH.

4. WVccrnepoBaHWe 3aBHCUMOCTH IYTH OT BPEMEHH INPH PaBHOYCKOPEHHOM JABIDKEHHH 0e3
HAYaJIbHOM CKOPOCTH.

5. IlpoBepka rumoTessl: €ciau MpU PaBHOYCKOPEHHOM JBMKEHHH 0€3 HayaJllbHON CKOPOCTH
IOyTH OTHOCATCS KakK psiJi HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE INPOMEXKYTKH BPEMEHHU
OJTMHAKOBEI.

6. HWccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CUITbI HOPMAJIBHOTO JIaBJICHHUSI.

7. Omnpenenenue kKodhPUIMEHTA TPEHHUSI CKOIBKCHHSI.

8. Omnpexnenenne XECTKOCTU MPYKUHBI.

9. Onmnpenenenne pabOTBI CHWJIBI TPEHHUS TPU PABHOMEPHOM JIBIKCHHH Tella TI0
TOPU30HTAILHOM MOBEPXHOCTH.

10. Ompenenenrie pabOTHl CUJIBI YOPYTOCTH MpU MOABEME TIpy3a C HCIOJIb30BAHHEM
HETIOABIKHOTO U TIOABIYKHOTO OJIOKOB.

11. V3ydenue 3aKkoHa COXpAHEHUS SHEPTHH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEI.

Konebarenpnoe nBumxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: NEpUOJ, YacTOTa,
aMIMTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BeiHyxaeHHble KonebaHus. Pe3onanc. MexaHMuYecKUe BOJIHBI.
CaoiicTBa MexaHndeckux BoJiH. [IposiosbHbIE U MonepeyHble BOJHBL. J[JTMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHHs. MexaHN4eCcKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habmtonienue xosnebanuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmtonienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmtoneHune BBIHYXAEHHBIX KoJeOaHUI 1 pe30HaHca.

Pacnpoctpanenue npoJ0IbHbIX U MOMEPEUHBIX BOJIH (Ha MOJIEINN).

Habntoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHUYECKUI PE30HAHC.

ﬂaﬁopamopubte padomul u onvimol.

1. Omnpenenenune 4acTOTHI M NEpHO/Ia KOJIEOAHNI MaTEMaTHYECKOr0 MasTHUKA.

2. OmnpexneneHne 4acTOTHI U TIEPHOA KOJIeOaHHH IPY>KUHHOTO MasiTHUKA.

3. MHccrnenoBanue 3aBUCUMOCTH TIepro/1a KoJeOaHH TIOIBEIIEHHOTO K HUTH IPy3a OT JITTHHBI
HUTH.

© 0k wh ke

4. HccrnenoBaHue 3aBUCHMOCTH TEPHOJA KOJIEOAHWN MPYKUHHOTO MasTHHKA OT MAacChl
rpysa.
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5. TlpoBepka HE3aBUCHMOCTH IEPUOAA KOJICOaHHH TPpy3a, MOABEIIEHHOIO K HUTH, OT MaCChI
rpysa.
6. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPHO/a KOJIeOaHUH MPYKUHHOTO MasTHUKA
OT Macchl I'py3a U KECTKOCTH MPY>KUHBI.
7. W3mepenue ycKopeHHs! CBOOOTHOTO MaICHUSI.
Pa3zgea 10. DiekTpoMarHuTHOE 1MOJIE€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEKTPOMarHUTHOE 10Ji€. DJIEKTPOMarHuTHbIe BOJIHBI. CBONCTBA AJIEKTPOMATHUTHBIX BOJIH.
[Ikana 31€KTPOMarHUTHBIX BOJIH. VCr0/Ib30BaHNeE 3J1EKTPOMAarHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DnekTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BonHOBbIE CBOICTBa CBETA.
Hemoncmpayuu.
1. CsoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOICTBA CBETA.
Jlabopamopnwsie pabomot u onvimel.
1. U3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIbIO MOOMIBHOTO TesnedoHa.
Pa3nes 11. CBeToBble siBJICHUS.
JlyueBag wmoxenb cBera. Mcrounuku cBeta. lIpsMonuHEiiHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connia u JIyasl. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpaskeHHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHusi cBera. [lonHoe BHyTpeHHee OTpa)KEHUE CBETa.
Hcnonp30BaHre OJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOJAX.
Jlunza. Xon nydeit B nmun3e. Onrtuyeckasl cucteMa (ortoarapara, MUKpPOCKOIIA M TEJIECKOTa.
['ma3 kak onTuyeckas cucreMa. biM3opykocTh U 1aTbHO30PKOCTb.
Pasnoxxenue Genoro ceera B crektp. OnbiTel HetoToHa. CloXKeHHE CHEKTPaTbHBIX LIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpsiMonuHETHOE paclpOCTPAHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonydyenne n300pakxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomienne cpera.
OnTruyeckuii CBETOBO/I.
Xon nyueil B coOuparolei aunse.
Xop Jiydel B paccenBaroLeH JIMH3E.
[Tonyuyenne n300paxeHUii ¢ TOMOIIBIO JINH3.
. Ipunnun neiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOTIA.
10. Mogens riasa.
11. Paznoxenue 6enoro cBeTa B CIEKTP.
12. Tlomy4enue Georo cBeTa MPH CIOKESHUN CBETA PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnemoBaHue 3aBUCUMOCTH yTIIa OTPaXKEHUS CBETOBOTO JIyda OT yIiia MaIeHusl.
2. M3yueHme XxapaKTEpUCTHK H300paKeHUS MpeMETa B IFIOCKOM 3epKaJe.
3. MHccrnepoBanme 3aBHCHMOCTH yTJia MPEJIOMJICHHS CBETOBOTO JIy4a OT yIJia TaJeHHs Ha

WCooNeOR~LDE

IPaHUIIE «BO3TYX—CTEKIIO».
4. TlomyuyeHue n300pa>keHUI C IOMOIIBIO COOUpAOIIEH JTMH3BI.
5. Omnpenenenne HOKYCHOTO PACCTOSIHHS M ONITUYECKOU CHITBI COOMPAFOIICH JIMH3BI.
6. OmnbBITH IO PA3JIOKEHHUIO OEIIOTO CBETA B CHIEKTP.
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7. OnbIThl 10 BOCHPUATHIO I[BETa IPEIAMETOB IpU MX HAOIIOJEHUM Yepe3 LIBETOBBIC
GUIBTPHL.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

OmnbiTel Pezepdopna u mmanerapHas mojenb atoma. Monens aroma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHYaTbie CIIEKTPHI.

PangnoaktuBHOCTB. Anba-, 6eTa- u ramma-uznydenus. Ctpoenue atTomMHoro sapa. Hykionnas
MOZENIb aTOMHOro szapa. M3oronel. PanmoaxtuBHble mpeBpamenus. llepuon nosypacmana
aTOMHBIX s1IEP.

SnepHple peakuuu. 3aKOHBI COXPAaHEHUsS 3apsAJOBOIO M MAacCOBOIO 4HMCEN. DHEPIus CBI3U
aTOMHBIX s7ep. CBs3b Macchl M dHepruu. Peakuyu cunTesa u genenus saep. Mlcrounnku snepruu
CouHua u 3BE31.

SInepnas sHepreTuka. JIeMCTBUS paJuOAKTUBHBIX U3J1y4YECHNUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JIy4eHUs U MOTJIOIIEHUS.
CrieKTphl pa3avyuHbIX I'a30B.

CrnexTp Bomopo/a.

Habmtonenue TpekoB B kamepe BuibcoHa.
PaGota cuérurka HOHU3UPYIOMINUX U3TYyUCHHIHA.

ok wnE

Perucrpanus u3mydeHus IPUPOTHBIX MUHEPAIOB M MIPOIYKTOB.

Jlabopamopnwsie padbomot u onvimol.

1. HaOGmoneHue CIUIOMIHBIX U JMHEHYAThIX CIIEKTPOB U3IYUEHUS.

2. HccnenoBaHue TpEeKOB: M3MEpPEHHME SHEPrMM 4YacTUIBl 10 TOPMO3HOMY IyTH (IO
¢dororpadusm).

3. U3mepeHune paanoakTHBHOTO (OHA.

IToBTOpHTENBLHO-0000 A0 MOIYTb.

[ToBTOpUTENBEHO--0000IIAOIINNA MOy Ib MPEAHA3HAYEH Ul CUCTeMaTH3aluu U 0000IIeHns
MPEIMETHOTO COICPKAHMSI U OIbITA AESITEIbHOCTH, TPUOOPETEHHOTO MPH U3YYEHUH BCETO Kypca
¢bu3KKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY O (pU3uKe IS
00yyaroImuxcsi, BEBIOPaBLIMX 3TOT y4EOHBIH MpeaMeT.

[Tpu u3ydeHnn TaHHOTO MOJYJISl pEaTU3yI0TCS M CUCTEMATH3UPYIOTCS BU/IbI A€SITEIbHOCTH, Ha
OCHOBE KOTOPBIX 00€CIIeUnBACTCS TOCTHIKEHUE MTPEIMETHBIX U METAIPEJIMETHBIX TUITAHHPYEMBIX
pe3ynbTaToB 00y4deHUsl, GOPMUPYETCSl €CTECTBEHHOHAY4YHass T'PaMOTHOCTh: OCBOCHHME HAYYHBIX
METO/IOB HCCIICIOBAaHUS SIBICHUN NPUPOABI M TEXHHUKH, OBJIAJCHHE YMEHUSIMH OOBICHAThH
¢u3nyeckue SBIEHUS, NPUMEHSS IOJydeHHble 3HAaHWS, peIIaTh 3aJayd, B TOM 4YHCIeE
Ka4eCTBEHHBIE M DKCIICPUMEHTAIbHEIE.

[TpuHIIMTIMATBHO AEATEIPHOCTHBIN XapaKTep JAaHHOTO pa3jielia peaau3yercs 3a CYET TOro, 4To
o0yyaroIuyecs BHIIOIHSIIOT 3a/JaHMsl, B KOTOPBIX UM IIPEe/Iaraercs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBACHATH (pU3MUECKHE SBJICHUS B
OKpY’Karollel MpUpo/ie U OBCETHEBHOM JKU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJbl HCCIIENOBaHUS (U3NYECKUX SIBJICHUN, B TOM 4YHCIE IS
IPOBEPKU TMITOTE3 U MOIYUYEHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HayyHbIe OCHOBBI HanOojee Ba)KHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOTHIA,
HaIpuUMep, MPaKTUUYECKOrO HCIOIb30BaHUS Pa3IMYHbIX HCTOYHUKOB YHEPIMH Ha OCHOBE 3aKOHA
NIPEBPAICHHS U COXPAHEHUS BCEX W3BECTHBIX BUIOB DHEPTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrposnneie | - TpaxTuieckue o0pa3oBaTe/ibHbIE
padoTbI padoTbl pecypebi
Pa3nes 1. ®usnka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpa
bu6mmoreka [IOK
https://m.edso0.ru/7f416194
11 ®usurka - Hayka 0 pupoje 2 MD2O0. 3andarue 1.
HNurepuer-ypok 1.
bu6nmoreka [JOK
https://m.edso0.ru/7f416194
1.2 Ddusmueckre BETUINHEI 2 1 MD0. 3ansie 1.
WuTepHer-ypok 2, 3.
1.3 EcrecTBeHHOHAYYHBINA METOI [TO3HAHUSI 2 1 bubmaorexa LJOK
' v A https://m.edso0.ru/7f416194
Wroro no pazneny 6
Pasnen 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHHH BellleCTBA
bu6mmoreka [JOK
21 CTpocHIe BelecTEa 1 https://m.edso0.ru/7f416194
' P m MD3O. 8 knacc. 3austue 1.
Nutepner-ypok 1.
bu6mmorexa [IOK
JBMOKEHIE 1 B3AHMOCTCTEHE HacTh https://m.edso0.ru/7f416194
2.2 CHUC 11 B3 OACHCTRHE HACTHIL 2 1 MD0O. 8 kia. 3amsarue 1.
BEIIlECTBA
WHTepHeT-ypoxk 2.



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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bu6mmoreka [IOK
https://m.edso0.ru/7f416194

2.3 ArperaTHbple COCTOSIHHSI BEIIECTBA 2 MD0O. 8 kia. 3amsarue 1.
Hurepuer-ypok 4.
Htoro no pazneny 5
Pa3nea 3. /IBu:xeHue u B3auMojieiicTBHe TeJl
bubmuorexa [JOK
31 N 3 https://m.edso00.ru/7f416194
' A MDO. 3ausarue 1.
Wutepuer-ypok 1-3.
bu6mmoreka [IOK
39 VHeDLLIA. MACCA. TIOTHOCTE 4 https://m.edso0.ru/7f416194
' P, ’ MDO. 3ansrue 4.
WuTepHer-ypok 1 -3.
bu6nmoreka [JOK
https://m.edso00.ru/7f416194
3.3 Cuna. Bunpe! cun 14 MD0. 3ansie 5.
Wurepuer-ypok 1, 2, 4.
Wroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH M ra3oB
bu6mmorexa [IOK
Jasnenue. [lepenaua naBineHus TBEPABIMU https://m.edso0.ru/7f416194
4.1 3
TEJIaMH, JKUJIKOCTSIMH U Ta3aMH M3O. 3ansarue 10.
WNHuTepHeT-ypok 2
bu6mmoreka [JOK
4.2 P T —— 5 https://m.edso00.ru/7f416194

M3O. 3anstue 10.
WNutepner-ypok 2, 3, 4.



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
https://m.edsoo.ru/7f416194
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bu6mmoreka [IOK
https://m.edso0.ru/7f416194

4.3 ATMOCdepHOEe TaBICHHE 6 MDO. 3anstue 10,
NuTepHeT-ypok S.
bubmuorexa [JOK

44 I[eﬁCTBITI.e JKUIKOCTH Y ra3a Ha y 3 https://m.edso0.ru/7f416194

NOrpyXEHHOE B HUX TEJIO MJO0. 3anstue 10.
WNHTtepHeT-ypok 6.
Htoro no pazneny 21
Pasznea 5. Pa6ora u MmomHocTh. JHEprus
bubmuorexa [JOK

51 PabGora u MOIIHOCTH 3 1 R};ggf?;iii%g{ﬂmmwll
WuTepuer-ypok 1, 2.
bu6mmoreka [IOK

52 [IpocThie MexaHU3MBI 5 1 R;[[tgs(ﬁ)/./g;i(j[ii%;lj./7f4l6194
WuTepHer-ypok 3, 4, 5.
bu6nmoreka [JOK

5.3 Mexanuyeckas SHeprus 4 1 R};ngé)//r;af{ii?/lz r8u_/7f416194
WuTepner-ypok 1 - 3.

Wroro no pazmeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME



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

8 KVIACC

KoJunvecTBo 4yacoB JJIeKTPOHHbIE
No /nt HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
) NPOrpaMmbl Bcero K06H TPOTLHBIC HpﬁaKT"quK"e o0pa3oBaTe/bHbIe
padoThI padoThI pecypebi
Pa3pgean 1. TensioBbIe IBJICHUS
bubmuorexa [JOK
11 CrtpoeHnue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
' p B M3O. 3ansTue 2.
WuTepHer-ypok 3, 4.
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 TenuioBbIe MpoLecCh 21 1 5 MDO0. 3anstue 2.
WuTepHer-ypok 5. 3aHsATue
4. Untepuer-ypoxk 1 - 4.
Hroro o pasneny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
bu6mmoreka [IOK
DeKTpudecKue 3aps/ibl. 3apsuKeHHbIE https://m.edsoo.ru/7f4181ce
2.1 . 7 1
TeJla U UX B3aUMOJICHCTBUE M3IO0. 3ansTue 6.
WuTepHer-ypok 1, 2.
bu6mmoreka [JOK
. . https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN MEKTPUUYECKUI TOK 20 1 7 MD0. 3ansie 8.
WNuTtepuer-ypok | -.
bu6mmorexa [IOK
23 P —— 5 1 15 https://m.edsoo.ru/7f4181ce

3anstue 10. UaTepner-
ypok 1.



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

2.4 DIeKTPOMArHUTHAS HHIYKIIHS 4 Banstne 10. UnTepHet-
YPOK 2.
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 145

ITPOTPAMME



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

9 KJIACC (peanuzyercs ¢ 01.09.2025)
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KoJunvecTBo 4yacoB JJIeKTPOHHbIE
No /nt HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
B NMPorpamMmbl Bcero K06H TPOTBHBIC HpﬁaKTuqecxne o0pa3oBaTejibHbIE
padoThI padoThbI pecypebi
Pa3zgen 1. Mexannueckue siBJICHUA
bubmuorexa [JOK
MexaHudeckoe IBUKEHUE U CIIOCOOBI €ro https://m.edsoo.ru/7f41a4a6
1.1 10 1
OIIMCaHUs MDO. 3ausarue 1.
Wurepuer-ypok 1, 2, 5.
bu6mmoreka [IOK
. https://m.edsoo.ru/7f41a4a6
1.2 Bs3aumozeiicTBue Ten 20 1 3 MDO. 3anstic 3.
WnTepHer-ypok 1 — 3, 5.
bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 MDO0. 3ansie 5.
WNHuTtepHer-ypok 1.
Hroro o pasneny 40
Pa3gen 2. MexanndecKue KoJ1e0aHus U BOJIHEI
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
2.1 MexaHuueckue KoJieOaHus 7 3 MDO. 3anstie 8.
WuTepHeT-ypok 1.
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHn4ecKue BOJHBL. 3BYK 8 1 3 MDO. 3ansie 8.
WNutepnHer-ypok 3, 4.
Wroro no pazmeny 15



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
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Pa3zgen 3. DiieKTPOMArHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

DJIEKTPOMArHUTHOE MOJIE U

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

3.1 6 MD3O. 3ansTue 10.
AIIEKTPOMATrHUTHBIC BOJIHBI
WuTepuer-ypok 1 -5.
Htoro no pazneny 6
Pa3znen 4. CBeToBbBIC SIBJIEHUS
bubmuorexa [JOK
4.1 3aKOHBI pacCIpOCTPAaHEHHUs CBETA 6 https://m.edsoo.u/ 741246
' M3O0. 8 knacc. 3aHsTue
11. MaTepreT-ypoxk 1.
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 ¥ onTHYECKUE TPUOOPHI 6 MDO. 8 Kkiace. 3aHsTIe
11. IaTepHeT-ypok 2.
bu6nmoreka [JOK
4.3 Pasnoxenue 6enoro cBera B CIIEKT 3 https://m.edso0.ru/ 7412436
' P M3O. 3anstue 10.
WuTepHer-ypox 6.
Wroro no pazneny 15
Paznen S. KBanTtoBble siBJIeHUA
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
5.1 Hcnyckanue U MOrJIoNieHUe CBETa aTOMOM 4 M3O. 3anstue 10.
WNHurepHer-ypok 7.
5.2 CtpoeHue aTOMHOTO spa 6 bubmorexa LHOK

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
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MDO. 3agsarue 12.
WNurtepuer-ypox 1.

bu6mmoreka [IOK
5.3 SnepHbie peakuu 7 1 R};gs()//rgaliii?; r1u2/.7f41a4a6
WuTepHer-ypok 2.
Wroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001IAK0 NI MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bubnnorexa [HOK
Kypca ¢usnku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
HToro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I1O 102 27

[TPOTPAMME



https://m.edsoo.ru/7f41a4a6
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TemaTnyeckoe miaHupoBanue. 9 ki. (peanusyercs B 2024 — 2025 yu.r.r.)

Nem\n | Pa3znest /Tema Kou1-Bo yacos JJIeKTPOHHBbIE pecypchbl

1 MexaHndecKkue sIBICHUS 54 MDO. 3ansarue 1, 2, 3, 5, 8, 10
2 DJIEKTPUUYECKUE U MATHUTHBIE SIBJICHUS 20 MDIO. 3anstue 10

3 KBanTOBBIC SBICHUS 19 MDO. 3anstue 12

4 DJIEMEHTHI aCTPOHOMUU 5 MDO. 3anstue 14

5 [ToBTOpenue. OOOOIICHHE U KOPPEKIIUS 4

Hroro 102
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
1. ®wusuka, 7 kiacc: 6a3oBbiii ypoBeHb/ [lepbimkun .M., BanoB A.U. - M.:
[Ipoceemienue.
2. Ilepweimkua A.B. ®usuka. 8 ki1. : 6a30BbIi ypoBeHb / [lepoimkun . M., BaHoB A.
H. - M.: Ilpocseuienue.
3. Ilepwsmmukun A.B., E.M. I'yrauk. ®usuka. 9 k1. : 6a30BbIid ypoBens / [lepoimkun U.
M., I'yrauk E. M., UBanos A. U., [lerpoBa M. A. — M.: IIpocBemuienue.
4, Coopnuk 3ama4 o ¢pusuke: 7 — 9 knacc. [lepeimkun A.B. — M.: «Dk3amen».

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA
1. ®wusuka : 7-i kiacc : 0a30BbIi YPOBEHb: METOIMYECKOE 1TocoOUe K yueOHuky M. M.
[epeimkuna, A. Y. UBanosa / O. A. Yepnukosa, C. H. 'manenkosa, B. B. Kynpssues. — M.:
«IIpocsemenue»
2. Owusuka. Iunakrnyeckue marepuaisl. A.E. Mapon, E.A. Mapon. — M.:
«IIpocsemenue»

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubnnoreka I{OK https://m.edsoo.ru/7f416194

M5O https://edu.mob-edu.ru/ui/index.html?ysclid=11q9faz79h986800921#/I
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