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TIOACHHUTE/IBHAA 3AITHCKA

PaGouas mporpamma o uHpopmaTHKe 7-9 KIIacCOB MIKOJIBI pa3paboTaHa HA OCHOBE CIEAYIONUX HOPMATUBHBIX JTOKYMEHTOB H METOIUYCCKUX
PEKOMEHTalHi:

1. denepanbubiii 3akoH «O06 o06pazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 Ne273-D3;
2. Ilpuxa3z MunucrepctBa oopazoBanus u Hayku Poccuiickoit denepanuu ot 17.05.2012 roga Ne4 13 «O6 yrepxxaennn @I'OC COO»

3. Ilpuka3z MunucrepctBa obpazoBanus u Hayku Poccuiickoit @eneparuu ot 30.08.2013 Nel015 OO0 yTBepxkaeHUN MOPSIKA OPraHU3aAINH U
OCYIIECTBICHHH 00pa30BaTEIbHON A TEIHHOCTH 10 OCHOBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMaM — 00pa30BaTeIbHBIM IIPOrpaMMam
HAYaJbHOT0O0IIET0, OCHOBHOTO OOIIETO U CPETHEro O0IIero 0Opa3oBaHusy;

4. OcnHoBHas oOpa3oBaTelibHas IporpaMMa OCHOBHOTO 06111ero oopazoanus MBOY «Bucnoayopasckas COLLy;

5. ®wusuka. 7—9 kiaccel : padouast nporpamma K uaun Y MK U. M. Tepeikuna, E. M. I'yrauk, A. U. UBanosa / E. M. I'ytHuk, M. A.
[TerpoBa, O. A.UepuukoBa. — Mocksa : [Ipocsenienue, 2021.

Hean n3yyenus pu3nKu:

proOpeTeHNe UHTEpeca U CTPEMIICHHUS 00yUaoINXCcsa K HAyUHOMY U3YUYEHUIO IPUPOIbI, pa3BUTHE X UHTEIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUN O HAYYHOM METO/I€ MO3HAHMsI U (POPMHUPOBAHNE MCCIIEOBATEIBCKOTO OTHOIIEHHUS K OKPYXKAIOIIUM SIBICHUSM;
(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHNUS KaK Pe3ysibTaTa U3y4E€HUSI OCHOB CTPOCHHUSI MaTepHM U (yHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;
(hopMHpOBaHUE MIPEICTABICHUN O posid (PU3UKH JIJIsl pa3BUTHSL IPYTHX €CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE TIPEICTABICHUI 0 BO3MOXHBIX chepax Oymymiei mpodecCHOHATbHON AeATeIbHOCTH, CBSI3aHHOM ¢ (PM3HUKOM, MOJATOTOBKA K JAJIbHEHIIIEMY
00y4YEHUIO B ’TOM HaIpaBIICHUHU.

JlocTHKeHne 3THX LeJieH NPorpaMMal 10 (PM3HKe HA YPOBHE OCHOBHOIO 00111ero 00pazoBaHusi o0ecrne4nBaeTcs peleHnemM
CJIeYIOLIUX 3a1a4:

HpI/IO6peTCHI/IC 3HAHUH O JAUCKPETHOM CTPOCHUH BCUICCTBA, O MCXAHUYICCKHUX, TCIIJIOBBIX, JICKTPUYCCKUX, MATHUTHBIX 1 KBAHTOBBIX ABJICHUAX,

HpHOGpGTeHI/IC yMCHI/Iﬁ OIHUCHIBATH M OOBICHATH (I)I/ISI/I‘-IGCKI/IC SABJICHUS C UCIIOJIb30BAHUECM IMOJTYYCHHBIX 3HaHI/II>'I;



OCBOCHHUE METOIOB PEIICHHUS MTPOCTEHIINX paCYETHBIX 3a/1a4 ¢ MCIOJIb30BaHUEM (DPU3HUECKUX MOJICNICH, TBOPUECKUX U IMPAKTHKOOPHEHTUPOBAHHBIX
3a1a4;

Pa3sBUTHC YMCHI/Iﬁ HaGJIIOI[aTB MMPUPOAHBIC ABJICHUA WU BBIIIOJIHATH OIIBITHI, Ha60paTOpHBI€ paGOTBI N OKCIICPUMCHTAJIBHBIC UCCIICJOBAHUS C
HCIIOJIB30BAHHUEM U3MECPUTCIIBHBIX HpI/I60p0B;

OCBOEHUE MPUEMOB paboThI ¢ HH(DOpMaLHen (HU3NUECKOTO COAepKaHMs, BKIOYast HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUAX (PU3UKU, aHATIU3 U
KpUTHYECKOE OlIeHWBaHUE NHPOpMAIUY;

3HAaKOMCTBO cO cpepamu pohecCUOHATLHOMN 1eATEIbHOCTH, CBA3aHHBIMU C (PU3UKOMN, U COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBaHHBIMH Ha
JTOCTIDKEHUSIX (PU3NIECKOI HAyKH.

Cornacno yuebnomy miany MbOY «Bucnogy6pasckas COI» puznka oTHOCUTCS K 00J1aCTH €CTECTBEHHOHAYYHBIX MTPEAMETOB M HA U3yUCHHUE
¢bu3uku (6a30BbIi YPOBEHB) HA YPOBHE OCHOBHOTO 00111er0 00pa3oBanus 0TBoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEZIeN0), B 8
Kiacce — 68 yacoB (2 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HEZI€I0).

HToroBbie KOHTPOJIBHBIE PA0OTHI HA MOCIEAHEM YPOKE B y4eOHOM IOy 3aMEHEHBI Ha YPOKH IMIOBTOPEHUS U 0000IIEHHS MaTepralia B KayKI0M KJiacce.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOTPAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUA

N3ydyenue (u3nku Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMs HAINPaBICHO Ha JOCTHXKEHHE JIMYHOCTHBIX, METAPEIMETHBIX U IMPEeIMETHBIX
00pa3zoBaTeIbHBIX PE3YIbTATOB.
B pe3synbraTte uzyuenus puU3MKU Ha ypOBHE OCHOBHOT'O 00111ero 00pa3oBaHus y oOydaromierocst 0yayT cOopMUpOBaHbI CIE€IYIOLUINE TUUHOCTHBIE
pE3yJIbTAThl B YaCTH:
1) naTpHOTHYECKOr0 BOCIIUTAHUSA:
- IPOSIBJIEHNE MHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3MUecKoi HayKH;

- IEGHHOCTHOE OTHOIIIEHUE K JIOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:



- TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXICHHUHM OOIIECTBEHHO 3HAUYMMBIX M ITHYECKUX HPOOJIEM, CBS3aHHBIX C INPAKTUYECKUM IPUMCHEHHEM
JTOCTHOKEHUH (DU3HKHU;

- OCO3HAaHHEC BaAXXHOCTU MOPAJIbHO-3TUYCCKUX MMPHUHIIUIIOB B ACATCIIbBHOCTHU y‘-IéHOI‘O;

3) 3cTeTH4eCKOro BOCIIMTAHMSA:

- BOCIIPUSTHE ICTETUUECKUX KayecTB (PU3NYECKON HayKH: €€ TapMOHUYHOTO TOCTPOSHHUSI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHWE IIEHHOCTH (M3NYECKOH HAyKH KaK MOUIHOTO MHCTPYMEHTA IMO3HAHHS MHpA, OCHOBBI PA3BUTHUSI TEXHOJOTHH, BaKHEHIIEH COCTaBIISIOIICH
KYJbTYpBI;

- pa3BUTHE HAYYHOI JII0O03HATENILHOCTH, HHTEPECA K UCCIIE0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATOMOTYYHS:

- OCO3HAaHHEC ICHHOCTHU 0e30macHOTO 06pa3a JKU3HHU B COBPEMCHHOM TCEXHOJIOTMYCCKOM MHPEC, BAXKHOCTHU IMPABUJII 0e30macHoOro IMOBCACHHWA HAa TPAaHCIIOPTE,
Ha Joporax, € 3JICKTPUICCKHUM U TCIIJIOBBIM O6OPYI[OB8.HI/I€M B IOMAIITHUX YCJIOBUAX;

- chopMHpoBaHHOCTH HaBbIKa peIEKCHH, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa y IPYroro 4eIoBeKa;
6) TPy10BOr0 BOCIIUTAHUSA:

- aKTMBHO€ y4YacCTHe€ B PEIIeHHUU MPAaKTHUECKUX 33/1a4 (B paMKax ceMbH, 00pa3oBaTeNbHON OpraHu3alluu, ropoja, Kpas) TEXHOJIOTHYEeCKON M COLMaIbHOM
HaNpaBJIEHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3HUECKUX 3HAHUI;

- HHTEpeC K NMPaKTHYECKOMY U3YUEHUIO podeccuil, CBI3aHHbIX C (PU3NKOMH;

7) 3K0JI0rH4ecKOro BOCIIMTAHUSA:



- OpUEHTaLUs HAa NPUMEHEHHE (U3MYECKUX 3HAHUM Ui pelleHus 3a7ad B O0JACTH OKpYXKarolled cpelbl, MNIAHUPOBAHUSA IOCTYHNKOB M OLIEHKH HUX
BO3MOJKHBIX ITOCJIEICTBUI /ISl OKPY’KaIOILLEN Cpe/ibl;

- OCO3HAHUE ITI00ATBLHOTO XapaKTepa IKOJIOIMIECKUX Npo0IIeM U IMyTel X pelIeHNuS;

8) aganTanuu K M3MEHSIOIMMCS YCJIOBUAM COUMAJIBLHON M IPUPOIHOM CPeAbl:

- OTPeOHOCTh BO B3aUMOJICHICTBUHY IIPU BBIIIOJHEHUU UCCIIEIOBAaHUN U TPOEKTOB (hr3UUYECKON HANPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JP YIHX;
- IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AEATEIbHOCTb;

- OTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcie GOPMYTUPOBATh UACH, TOHATHS, TUIIOTE3bl O PU3MUECKUX 00BEKTAX U SBICHUSX;

- OCO3HaHMe Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JacT (pU3NKY;

- IJIJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUII;

- CTpeMJIEHUE aHAJIU3UPOBATh U BBISBJIATH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U SKOHOMMKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHM;

- OLIEHKA CBOMX JSUCTBHUU C y‘IéTOM BJIMAHHUA HAa OKPYKAOMIYHO CPEY, BO3MOKHBIX TJ100aIbHBIX MOCJEICTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynprare ocBOoeHWss TporpamMMbl 1O (HU3MKE Ha YpPOBHE OCHOBHOrOo o0miero oOpaszoBaHuws y oOywaromerocss OymyT
chOpMUPOBAHBI MeTANPeIMETHBIE Pe3yJbTAThl, BKIIOYAIONINE I[103HABATEIBHBIE YHUBEPCAIbHBIE Yy4YeOHbIE JEWUCTBHUS, KOMMYHHKATHBHBIC
YHHUBEpCcaJbHbIe yueOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIE yueOHbIE EUCTBHUS.
ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS

Ba3oBble Jjoruyeckue a1eiicTBUA:

. BBISIBJISITH M XapaKTepPU30BaTh CYIIECTBEHHbIE PU3HAKU O0BEKTOB (SIBJICHUI);



YCTAaHABJIUBATb CymeCTBCHHBIﬁ IMPpHU3HAK KJ'IaCCI/I(l)I/IKaI_[I/II/I, OCHOBAHMA OJIsA 0606H_ICHI/IH " CPaBHCHUA,
BBISABIISITh 3aKOHOMEPHOCTHU U ITPOTUBOPECUHUA B paCCMATPHUBACMBIX (baKTaX, JaHHBIX 1 Ha6J'II-OI[eHI/I${X, OTHOCAIIHNXCA K (l)I/IBI/ILIeCKI/IM SABJICHUSAM,

BBIABJIATH IPUYUMHHO-CIICACTBECHHBIC CBA3U IIPU U3YYCHUU (bHSI/I‘ICCKI/IX SIBIICHUH U IIponeCcCoOB, A€JIaTh BBIBOJbI C UCIIOJIb30BAHUCM ACAYKTHUBHBIX
U MHAYKTHBHBIX YMOSaKJIIOquI/Iﬁ, BbIIBUT'aTh T'MIIOTC3bI O B3aUMOCBA3AX (1)I/ISI/II-IGCKI/IX BCJIMYMH,

CaMOCTOSITENTLHO BBIOMPATh CIOCOO pelieHus yueOHOW (Hu3MuecKoi 3agau (CpaBHEHHE HECKOJIbKHMX BapHaHTOB PELICHHUs, BHIOOp Hambolee
HOJIXOJISIIETO C YIETOM CaMOCTOSITEIBHO BBIJICICHHBIX KPUTEPHEB).

Ba3oBrble ucciienoBaTebLCKue AeiCTBHSA .

HCIIOJIb30BAaTh BOIIPOCHI KaK I/ICCJ'IG,Z[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT I1O3HAHMU;

MIPOBOAMTH MO CAMOCTOSATEIHHO COCTABICHHOMY IJIaHY OIIBIT, HECTIOXKHBIN (PU3MUECKUN IKCIIEPUMEHT, HEOOIIbIIIOE HccleA0BaHne (PU3NIECKOrOo
SIBIICHHS,

OIICHUBATh HA TIPUMEHUMOCTb U JOCTOBEPHOCTHh HH(OPMAIIHIO, TOJYICHHYIO B XOJIC HCCIICTOBAHUS WA YKCIIEPUMCHTA;
CaMOCTOSITEITLHO (POPMYTUPOBATH 00OOIIECHHS M BEIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO HAOIIOCHMSI, OTIBITA, HCCIICTOBAHUS;

IMPOTrHO3UPOBATH BO3MOKHOC I[ﬁJ'II:HGfIHIGG pPasBUTHUC (1)H31/I‘~IGCKI/IX MMpOoNHeCCOB, a TAKKC BLIABUIATH IMPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX
YCIOBHUAX U KOHTCKCTAX.

Pabora ¢ unopmanmeii:

MIPUMEHSTh PAa3JIMYHbIE METO/Ibl, HHCTPYMEHTHI M 3allpOChl IPU MOUCKE U 0TOOpe MH(MOPMALIMK UM JaHHBIX C YYETOM MpeI0KEHHON yueOHOoU
¢buznyeckoil 3anaun;

AHAJIIU3UPOBATDL, CUCTCMATU3UPOBATE U UHTCPIIPETUPOBATH I/IH(I)OpMaI_II/IIO Pa3JIMIHBbIX BUIOB U (I)OpM MMPpEACTAaBJICHUS,

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBbHYIO (OPMY MpeCTaBIeHNUs HH(GOPMAIIMU U WITIOCTPUPOBATH PEIIaeMble 3a/1a4ul HECIOKHBIMU CXEMaMH,
auarpaMMaMH, HHOM rpadukoi 1 ©X KOMOUHAIUSIMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

B X0J1e 00CYKJIeHHs y4eOHOro MaTepuasa, pe3yibTaToB J1a00paTOPHBIX PadOT U MPOEKTOB 3a/1aBaTh BOIIPOCHI 1O CYLIECTBY 00CYkK/1aeMON TEMBI
Y BBICKA3bIBaTh MJICH, HALIETICHHBIC HAa PEIICHHE 33a]]a4i U TIOJIJIepyKaHue 01arokenareaTbHOCTA OOIIEHUS;

COMMOCTABJIATH CBOU CYXKACHUS C CYXKICHUAMUA JPYIrUX YYaCTHHUKOB OUajiora, O6Hapy)KI/IBaTB Pas3iiniue U CXoACTBO HOSHHHﬁ;
BBIPAXKATh CBOKO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

yOJINYHO MPEICTABIATH PE3YJIbTAThl BHITOJTHEHHOTO (PU3HMUECKOTO OMbITA (3KCIIEPUMEHTA, UCCIIETOBAHMS, IPOCKTA);



MMOHUMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUAYAIbHON paOOThI IPU PELICHUN KOHKPETHOU (pru3nueckoi mpobieMsl;

MPUHUMATh TEJId COBMECTHOM JESTEIbHOCTH, OPraHU30BBIBATh JCUCTBUS MO €€ JOCTHXKCHUIO: paclpeleisaTh POJid, 00CYKIaTh MPOIECCHl U
pe3yNbTaThl COBMECTHON PabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

BBINOJIHATH CBOIO YacTh PadOTHI, JOCTHrasi KaYeCTBEHHOTO pe3yjbTaTa MO CBOEMY HANPABICHUIO M KOOPAUHHUPYS CBOU JCHCTBUS C JPYTUMH
YICHAMHU KOMaH/bI;

OLICHNBATh Ka4CCTBO CBOCTO BKJIaJla B 06IHPII>'I IPOAYKT I10 KPUTEPHUAM, CAMOCTOATCIBHO C(bOpMYJ'II/IpOBaHHBIM Y4aCTHHKaMHU B3aHMOHeﬁCTBHH.

PeryisiTuBHbIE YHHBEpPCAJIbHBIE YUeOHBIE IeiicCTBUS
Camoopranuzanmusi:

BBISIBIISATH TIPOOJIEMBI B )KM3HEHHBIX M YUCOHBIX CHUTYalHAX, TPEOYIOUINX IS peIieHus] PU3MUECKUX 3HAHU,
OpPUEHTUPOBATHCS B PA3JIMUYHBIX [1OAX0/1aX MPUHATHUS pEeLIEHUH (MHAUBUIYaJIbHOE, IPUHATHE PEIICHUS B IPYIIIE, IPUHIATHE PELIEHUI TPYIIIO);

CaMOCTOSITEJIbHO COCTAaBJISATh AJNTOPUTM pelieHus (U3MUecCKON 3aladd WIM IUIaHa MCCIEAOBAaHUA C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh Ipe/JlaraéMble BapUaHThI peIlIeHUi];

AC1aTh BBI60p n 6paTI> OTBCTCTBCHHOCTD 3a PCHICHUC.
CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeJIaraTh Ij1aH €€ U3MEHEHHU
OOBSACHATH NPUYNHBI JOCTHKEHUS (HEJAOCTHKEHNUS) pe3y/bTaTOB JAEATEIbHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPCKTHBBI B ACATCIIBHOCTDH (B TOM YHCJIC B XOJ BBIIOJHCHUSA (1)1/131/I‘ICCK01"0 HUCCICOOBaHUA HIIN HpOCKTa) Ha OCHOBEC HOBBIX
O6CTO$ITC.HBCTB, M3MCHUBIINXCA CI/ITyaLII/II\/'I, YCTaAHOBJICHHBIX OIJ_II/I6OK, BO3HUKIIHUX pr,[[HOCTeI\/'I;

OICHUBATHL COOTBCTCTBUC PE3YyJIbTaTa LECJIU U YCIIOBUAM;,
CTaBUTh ce0s Ha MECTO APYyroro 4€jyioBCKa B X01€ CIiopa UJIM JUCKYCCHUU Ha HAYUYHYIO TEMY, IOHUMATh MOTUBBI, HAMCPCHUA U JIOTUKY APYTOT' O,
IIpHU3HaBaTh CBOE IMpaBoO Ha OI_I_II/I6Ky IIpH pCIICHUU (I)I/ISI/I‘-ICCKI/IX 3ala4 WA B YTBCPKACHUAX HAa HAYYHBIC TCMbBI U TAKOC KC IIPAaBO APYyroro.

HNPEAMETHBIE PE3YJIBTATBI

K koHI1ly 00y4enus B 7 KJacce peMETHbIE PE3yJIbTaThl Ha 0A30BOM YPOBHE JIOJKHBI OTpaxaTh C(POPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUMN:



UCIIOJIb30BaTh MOHATHUS: (PU3UUECKHE U XMMHUECKHE SIBJICHUSI, HAOII0IeHHE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, EAMHUIIBI (PU3MUECKUX BETUUHH,
aToM, MOJIEKYJa, arperaTtHble COCTOSIHHMS BeIllecTBa (TBEPIOE, KHUJAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIKEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAeKTOPHS, paBHOACHUCTBYIOIIAs cuia, nedopmanus (ynpyras, aacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

pasnuuath sABiaeHUs (OudQy3us, TENIOBOE IBUKEHHE YACTHUL] BEIIECTBA, PABHOMEPHOE IBM)KEHUE, HEPABHOMEPHOE IBMI)KEHHE, HWHEpLUs,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHOW OCBIO BpAlllCHMs, lepefada NaBiICHUs TBEPABIMU TEIaMH, KUJIKOCTAMM U Ira3aMu,
aTMOoc(epHOEe NaBJE€HUE, IJaBaHHUE TeJ, NPEBpAllleHHs] MEXaHWYECKOH SHEepruu) Mo ONMCAHUI0 MX XapaKTEePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBJIICHUE U3YUECHHBIX (DU3UYECKUX SBIICHUH B OKPYKAIOIIEM MHPE, B TOM YHCiIe (PU3NYCCKUE SBICHUS B IPUPOJIE: TIPUMEPHI
JIBYDKEHUS C PA3JIMYHBIMKU CKOPOCTSIMU B )KMBOUW M HEXXHBOMW MPUPOJIC, ICHCTBUE CUIIBI TPEHUS B IPUPOJIC U TEXHUKE, BIMSHUAE aTMOC(EPHOTO JTaBICHHUS
Ha XUBOW OpPraHu3M, IUIABaHHWE PbIO, ppIYard B TEJC YeJIOBEKa, MPU dTOM IMEPEBOJUTH MPAKTHYCCKYIO 33/1ady B YUEOHYIO, BBIICISThH CYIICCTBEHHBIC
cBOlcTBa (IpU3HAKHN) (PU3UYECKHUX SBJICHUIA;

OIUCBIBATh N3YYEHHBIE CBOMCTBA TeJI U (U3UYECKUE SBICHUS, UCIIONB3Ys (PU3NUYECKUE BEIMUMHBI (Macca, 00bEM, IIIOTHOCTh BELIECTBA, BpeMs,
IyTh, CKOPOCTb, CPEIHAS CKOPOCTb, CHJIA YIOPYTOCTH, CHJIAa TSKECTH, BeC Tella, CUIa TPEHHUs, AaBlIcHHE (TBEPAOro Tela, JKUAKOCTH, rasa),
BBITAJIKUBAIOIIAsl CHJIa, MeXaHudeckas padoTa, MOILIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KOA(Q(UIMEHT IIO0JE3HOro JEHCTBUS MEXaHU3MOB,
KMHETUYECKasi U MOTEHIMAJIbHAs SHEPrusl), IpyU ONMMCAHUM MPAaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HUCIIOJIb3YEMbIX BEJIIMYMH, UX O0O3HAUEHUsS U
eMHUIIBl (PU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYIbI, CBA3BIBAIOLINE JAHHYIO (U3MYECKYIO BEIWYHMHY C JPYTMMH BEJITUYMHAMH, CTPOUTH IpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SBJICHHUS U MPOLECCHI, UCIOb3Ys MpaBUIa CIOXKEHHUS CHII (BIOJb OJHOM IpsMOH), 3akoH ['yka,
3akoH [lackans, 3aKkoH Apxumesa, MpaBUIO paBHOBECHUS phlyara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHUSI MEXaHUYECKON SHEprHH,
IIPU 3TOM JIaBaTh CJIIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIIMCBIBATh €I0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3NYECKUE SIBJICHMS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE CUTYyallMi MPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh MPUYHUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTHh OOBSICHEHHE W3 1—2 JOTHYECKHX IIaroB ¢ OMOpoi Ha 1—2 M3Y4EeHHBIX CBOMCTBA (DU3MUYECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemars pacuy€THble 3a7auv B 1—2 NEHCTBUS, HUCIMONB3Yyd 3aKOHBI M (OPMYIIbI, CBSA3bIBAIOIIME (PU3MYECKHE BEIMUYMHBI: HA OCHOBE aHAU3a
yCJIOBHS 3a/lauM 3alMChIBaTh KPAaTKOE YCIOBHUE, MOACTABIATH (PU3MUECKUE BEIWYMHBI B (DOPMYJBl U NMPOBOAMTH PAcUEThl, HAXOJIUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JIJISl pEeLIeHHs 33/1a4, OLIEHUBATh PEATUCTUYHOCTD MOJyYeHHON (PU3NUeCcKOl BETHUNHBI,

pacrmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPH MOMOITH (PU3NYECKUX METOJIOB, B ONMHMCAHUHU WCCIIEAOBAHUS BBIJACISITH MIPOBEPSIEMOE
MPeIoiiokeHne (TUIOTe3y), pa3iuyaTh U MHTEPIPETUPOBATH MONTYYCHHBIH pe3ynbTaT, HAXOJIUTh OIIMOKK B XOJI€ OMbITA, JIeNaTh BBIBOABI MO €T0
pe3yibTaTam;



MIPOBOAUTH OMBITHI 110 HAOMIOACHHUIO (PU3UYECKUX SIBICHUI WU (PU3NYECKUX CBOMCTB Tel: (GOPMYyIUPOBATH MPOBEPSEMbIE MPEIINOIOKEHHUS,
cOOMpPAaTh YCTAHOBKY M3 MIPEIOKEHHOTO 000PY/I0BaHNs, 3alIMCHIBATH XO/I OTBITA i (POPMYITHPOBATH BHIBOJIBL;

BBITIONTHATh TPSMbIC M3MEPEHUS PACCTOSHUS, BPEMEHH, MAacchl Tena, o0bEMa, CHIIBI U TEMIIEPAaTypbl C HCIIOJIb30BAHHEM AaHAJIOTOBBIX W
1M (POBBIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUS IPUOOPOB € YIETOM 3aJaHHOU aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOAUTH UCCIIEOBAHUE 3aBUCUMOCTU OJJHOM (PU3UYECKON BEIMUUHBI OT IPYTOd C UCMOIb30BAHUEM MPSIMBIX U3MEpPEHUH (3aBUCHMOCTH IYTH
PaBHOMEPHO JABIDKYILIETOCS Tella OT BPEMEHU JIBUKECHHUS Tejla, CHJIIbl TPEHHs CKOJBXEHHUS OT Beca Tella, KauyecTBa 0OpaOOTKU MOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CHJIBI TPEHHS OT IUIONIaJd CONMPUKOCHOBEHMS T€J, CUJIbl YIPYTOCTH OT Y/UIMHEHUS MPYKXUHBI, BHITAIKUBAIOIIEH CHJIBI OT 00BbEMa
MOTpYXEHHOW YacTH Tejla U OT IJIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH OT IIOTHOCTH T€Jla, OT INIyOHWHBI, HA KOTOPYIO MOTPYKEHO TENO0, YCIOBUI
TJIaBaHMs Tell, YCJIOBHM paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUH Y4eOHOTO HCCIEAOBaHUSA, COOUPATh YCTAHOBKY U BBIMIOJHATH
M3MEPEHUs, CIeysl NMPEeAJOKEHHOMY IUIaHy, (UKCUPOBATh PE3YNbTAThl MOJYYEHHON 3aBHCUMOCTH (DM3MUYECKMX BEIMYMH B BUJE TNPEITIOKECHHBIX
Tabnuil u rpaduKoB, AeTaTh BHIBOABI IO Pe3yIbTaTaM HCCIEI0BaAHUS;

MPOBOJIUTh KOCBEHHBIC M3MEpPEHHUS (PU3MUYECKHX BEIWYWH (TUIOTHOCTH BEIIECTBA JKUIKOCTH W TBEPIOTO TEia, CHJIAa TPEHHUS CKOJBXEHUS,
JABJICHUE BO3]lyXa, BBITAJKHUBAMOIIAS CHJIA, JEHCTBYIOIIAs HA MOTPYXKEHHOE B JKUIKOCTh TENO, KOA()(PHUIIMCHT IOJIE3HOrO JEHCTBUS TPOCTHIX
MEXaHHU3MOB), CJIEAYys MPEAT0KEHHON MHCTPYKIIMU: NP BBIOJIHEHUU U3MEPEHUN cOOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCISATH 3HAUCHUE
HCKOMOM BEJIIUYHHEL,

co0roAaTh MpaBuiia TEXHUKH 0€30I1aCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHHEM;

YKa3bIBaTh MPUHIUIMBI JEHCTBUS MPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BEChl, TEPMOMETP, IUHAMOMETpP, COOOILAOLIUECS COCYbl, OapoMeTp,
pblYar, MoABUXHBIN U HEMOABMKHBIN OJIOK, HAKIIOHHAS IIOCKOCTH;

XapaKTepu30BaTh MPUHLUIIBI AEHCTBHS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOM HAa UX OMUCAHU (B TOM YHCIIE: TOJIINITHUKHY,
YCTPOMCTBO BOJOINPOBOJA, T'MJIPABINYECKUN IPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), MCIOJb3ys 3HAaHUS O CBOWCTBAax
(bu3nUecKuX sIBICHUH U HEOOX0UMBble (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOIUTh UHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOT0 UCIOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEHEBHOW JKU3HU VIS

oOecnieueHnss 0€30MacCHOCTH NpU OOpalieHHH ¢ NpuOOpaMH U TEXHMYECKHMHU YCTPOWCTBAMH, COXPAHEHMs 3I0POBbsI M COOJIIOJIEHUS HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKPY)KAIOILEH CPELIE;

OCYILLIECTBISATH OTOOP MCTOUYHUKOB MH(popManuu B VIHTEepHETE B COOTBETCTBHM C 3aJlaHHBIM IOMCKOBBIM 3allPOCOM, HAa OCHOBE MMEIOLIUXCS
3HAHUU U MYTEM CpaBHEHUS Pa3IMUHbIX UICTOYHUKOB BBIJENATH HH(OPMALINIO, KOTOpas SBJISETCS MPOTUBOPEUNBOI HIIM MOXKET ObITh HEJI0CTOBEPHOI;

WCIOJIb30BaTh IMPH BBINOJIHEHWN YYeOHBIX 3aJaHMM HAay4YHO-TIOMYJISPHYIO JIUTEpaTypy (PU3HUECKOIro COJEep’KaHus, CIPaBOYHbIE MaTepUalbl,
pecypcel cetn IHTepHeT, Bi1aaeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOM CUCTEMBI B APYTYIO;



CO3/1aBaTh COOCTBEHHbIE KpPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 MCTOYHUKOB MH(OpManuu (PU3HUECKOro cojepKaHusl, B
TOM 4YHCIEe MyOJUYHO JeNaTh KpaTKhe COOOINEHHS O pe3ylbTaTaxX MPOEKTOB WM YYEOHBIX HCCIEAOBAaHUM, NMPH 3TOM TI'PAaMOTHO HCIOJIB30BATh
M3Y4YCHHBIN MOHATUHHBINA annapat Kypca GU3HKU, CONPOBOXKIATh BRICTYIIEHUE TIPE3eHTALINEH;

IIpHU BBIIIOJITHCHUN yLIe6HBIX IIPOCKTOB U HCCHeﬂOBaHHﬁ pacupeacisaTb 0053aHHOCTH B rpymnmne€ B COOTBETCTBUH C IIOCTABJICHHBIMU 3aJadaMu,
CJICOUTH 3a BBIIIOJIHCHHUECM IIJIaHA HCﬁCTBHﬁ, aJICKBATHO OLICHUBATh COOCTBCHHBIN BKJIaA B ACATCIILHOCTL I'PYIIIIbI, BBICTPANBATh KOMMYHUKATHUBHOC
BSaHMOHeﬁCTBHe, YUYUTBIBasA MHCHUEC OKPYKAIOIIUX.

K koHy o0y4enus B 8 kjacce mpeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCST YMEHHIA:

WCIIOIB30BaTh TOHSATHS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE€ JBMIXKEHHWE AaTOMOB W MOJIEKYJ, arperatHbleé COCTOSIHUSI BEIeCTBa,
KpUCTAINIMYECKHE UM aMOpQHBIe Tella, HACBHIIMIEHHBI W HEHACBHIIEHHBIM Map, BIAKHOCTh BO3[yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEILIOBOU
JIBUTATEIb, JJIEMEHTAPHBIN SJEKTPUUCCKUN 3apsif, JIEKTPUUECKOE T0JIe, TPOBOJIHUKU U TUAJEKTPUKH, TTOCTOSHHBIN 3JEKTPUUYECKUN TOK, MAarHUTHOE
oJje;

pasinuaTthb ABJICHUA (TCHHOBOC PaCIUPCHUC U CXKATHUC, TCILIOIICPCAada, TCIIJIOBOC PABHOBCCUC, CMAaUUBAHUC, KAITMJUIAPHBIC ABJICHUA, UCIIAPCHHC,
KOHACHCAIWA, IJIAaBJICHHUEC, KpUCTAJIN3aluA (OTBepI[eBaHI/IC), KHIICHUEC, TCILIOIIEpEaada (TCHJ’IOHpOBOILHOCTL, KOHBCKIIHA, I/I3J'Iy‘-I€HI/Ie), SJICKTpHU3alHrA
TECII, BSaHMOﬂeﬁCTBHC 3apsAa0B, HeﬁCTBHH QJICKTPHUYCECKOI'O0 TOKA, KOPOTKOC 3aMBbIKAHUC, BSaHMOHeﬁCTBHe MAarHauToOB, HeﬁCTBHe MArdamuTHOIO ITIOJIA Ha
IMPOBOAHHUK C TOKOM, JJICKTPOMArHuTHasd I/IHI[YKIII/IS[) M0 OINMMCAHWIO HUX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE ONBITOB, ACMOHCTPHUPYIOINIUX JaHHOC
(bHSH‘-ICCKOG SABJICHUC,

pacrno3HaBaTh NPOSBICHUE H3YYEHHBIX (PU3NYECKUX SBJIECHUNH B OKpYXKAlOUIEM MHpE, B TOM uucie (QU3NYECKUE SBICHHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE U KANWJUISPHBIE SIBJICHUS B MIPUPOJIE, KPUCTAILIBI B IPUpOJie, u3nydenue ColHia, 3aMep3aHue BoJJ0EMOB, MOPCKHE OpuU3bI,
o0Opa3oBaHH€ POCHl, TYMaHa, UHES, CHEra, 3JIEKTPUUECKUE SIBJICHUS B aTMOCc(epe, SJIEKTPUUECTBO KHUBBIX OPraHU3MOB, MarHUTHOE I0JIe 3eMJId, Ipeid
MIOJIFOCOB, POJIb MAarHUTHOTO MOJS JUIS JKU3HU Ha 3emJe, MOJSPHOE CUSHHUE, NIPU TOM MEepeBOJUTH MPAKTHUYECKYIO 3a]ady B Y4eOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NUECKUX SBICHUII;

ONHCHIBATh W3Y4YEHHbIE CBOMCTBA T€l W (PU3WYECKUE SBIICHUS, HUCIONB3Yyd (U3MYECKHE BEIMYMHBI (TeMIiepaTypa, BHYTPEHHSS SHEpTus,
KOJINYECTBO TEIUIOTHI, yJeNbHasl TEIJIOEMKOCTh BEIECTBA, yJeNbHas TEIUIOTa IUIaBJICHHUS, YAeTIbHas TEIUIoTa MapooOpa3oBaHus, yAelbHas TeIuloTa
CrOpaHus TOIUIMBA, KO3()PUIIMEHT MOJIEe3HOro EHCTBUS TEIUIOBOM MAaIlIMHBI, OTHOCUTENbHAS BIIAXXHOCTh BO3JlyXa, JIEKTPUUYECKUI 3apsi, cujia TOKa,
AJIEKTPUUYECKOE HAmNpsKEHUE, CONPOTUBIICHHUE MPOBOAHMKA, YJEIbHOE CONPOTHBIIEHHE BELIECTBA, paboTa W MOLIHOCTb 3JIEKTPHUUYECKOr0 TOKa), MpH
OTMCAaHUU MPaBUIbHO TPAKTOBATH (PU3NYECKUIN CMBICI UCIOJIb3YEMBIX BEIMYMH, 0003HAYEHUS M €IMHULIBI (PU3UUYECKUX BEIHYMH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NUECKYIO BETUUMHY C IPYTHMMHU BEIMYMHAMH, CTPOUTH I'paUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJTHYNH;



XapaKTepu30BaTh CBOMCTBA Tej, (PU3NYECKHUE SBICHUS M IIPOLECCHI, UCIOJIBb3YSl OCHOBHBIE ITOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKOH Teopuu
CTPOEHMSI BELIECTBA, IPUHILIUII CYNEPIIO3ULIMU MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsjaa, 3akoH OMa s ydacTka LENH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUs SHEPTUM, IIPU 3TOM J1aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alIUChIBATh €M0 MaTEMAaTUUYECKOE BBIPAXKEHUE;

OOBSICHATh (PU3UYECKUE MPOLECCH U CBOMCTBA TEJ, B TOM YUCIIE M B KOHTEKCTE CUTyallui NMPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATDH
MPUYMHHOCIICACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE M3 1—2 JOrMYecKHX IIaroB ¢ Omopoil Ha 1—2 M3y4eHHBIX CBOICTBAa (PU3UUECKUX SIBICHUM,
(bU3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

peuIaThb pvaéTHbIe 3aJa4dyu B 2-3 ﬂeﬁCTBHH, HCIIOJIb3YA 3aKOHbI U (1)OpMy.]'IBI, CBA3BIBAIOIIIHC (1)1/131/1%(:1(1/16 BCJINMYHMHBI: HA OCHOBC aHaJIn3a
YCJI0BUs 3aJa4M 3allMChIBATL KPATKOC YCJIOBUEC, BBIABJIATE HCAOCTATOK JAHHBIX IJIA PCIOCHUA 3a1a4U, BI>I6I/IpaTI) 3aKOHBI 1 (1)OpMyJII)I, HCO6XOIII/IMI)I€ JUIA
eé peucHu:A, IIPOBOANUTDH paC‘{éTH " CPAaBHUBATH ITOJTYUYCHHOC 3HAYCHHUC q)HSHqGCKOﬁ BCINYHNHBI C U3BCCTHBIMU JaHHBIMU,

paciio3HaBaTb HpO6J’I€MBI, KOTOPBIC MOKHO pPCIOWUTHL IIPH ITOMOIIU q)HSI/IqGCKHX METOHOB, UCIIOJB3YysS OIIMCAHUC HCCICAOBAHUA, BBIACIIATH
IMPOBEPACMOC MPCAITOJIOKCHUC, OLICHUBATL NPABUJIBHOCTD MMOPAJKA NPOBCACHUSA UCCIICA0BAHUA, ACTIATh BHIBOJbI,

MPOBOJIUTH OMNBITHI MO HAOTIOACHUIO (PU3NYECKHUX SIBICHUN WM (PU3MUECKUX CBOMCTB Tell (KalMJUIAPHBIE SIBICHUS, 3aBUCUMOCTH JaBJICHUS
BO3yXa OT €ro o0béma, TemIeparypbl, CKOPOCTH MpOlLlecca OCThIBAHHWS M HArpeBaHUs MPH H3IYYEHUH OT I[BETa M3Jydarolled (IOrIoIarouiei)
IIOBEPXHOCTH, CKOPOCTh MCHApEHMs BOJbI OT TEMIIEpAaTypbl JKUIKOCTH M IUIOIIAAHA €€ IOBEPXHOCTH, JJIEKTpHU3alus TeJl M B3aUMOJACHCTBUE
JJIEKTPUYECKUX 3apsAI0B, B3aUMOJICICTBUE IOCTOSHHBIX MarHUTOB, BU3YyalU3allisl MarHUTHBIX IOJIEH IOCTOSHHBIX MAarHUTOB, NEUCTBUS MArHUTHOIO
[OJis Ha MPOBOJHUK C TOKOM, CBOMCTBA D3JIEKTPOMAarHUTa, CBOICTBa 3JIEKTPOABHUIATENsl IMOCTOSHHOTO TOKa): (OPMYyJIHPOBATH IPOBEPSEMBIE
MPENOI0KEHUs, COOUpaTh YCTAaHOBKY M3 NMPEATI0KEHHOTO 000py10BaHUs, OIUCBHIBAThH XOJ1 OMbITAa U (POPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATH NPSMbIE U3MEPEHMSI TEMIIEPATYPBI, OTHOCUTENIBHOM BJIAXKHOCTH BO3/1yXa, CUJIbI TOKA, HAIIPSKEHUS C MCIOJB30BAaHUEM AHAJIOTOBBIX
prOOPOB U TATYMKOB PU3NYECKUX BETMUYHMH, CPABHUBATH PE3YJIbTAaThl H3MEPEHUN C YUETOM 3a1aHHON aOCOIFOTHON MOTPELIHOCTH;

MIPOBOAUTH HCCIIEOBAaHHE 3aBHCUMOCTH OJHOM (PU3MYECKOW BEIMYUHBI OT JAPYroMl € MCIOJNb30BAaHMEM MPSIMBIX HW3MEpPEHUl (3aBHCHUMOCTh
CONPOTUBIIEHUs IPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAM IIONEPEYHOr0 CEUYEHHs MU YACIBHOIO CONPOTHUBIICHHS BEIIECTBA IPOBOJHUKA, CUJIBI TOKA,
UIYIIEro uyepe3 MPOBOJHUK, OT HANPSDKEHUS Ha IMPOBOJHHUKE, MCCIEIOBAaHUE IOCIENOBATENbHOTO M MapajuIeIbHOTO COEAMHEHHUH IPOBOJHUKOB):
IUTAHUPOBATh UCCIIEI0BAaHUE, COOMPATh YCTAaHOBKY M BBIMOJHATH U3MEPEHUs, CIeays NpesIo)KEHHOMY TUIaHy, (UKCHUPOBATh PE3yNbTaThl MOTY4eHHON
3aBHCHMOCTH B BHJI€ TaOJIUIl U TpaQHUKOB, 1€1aTh BHIBOJIBI 110 pe3yjIbTaTaM HUCCIIEIOBaHUS;

MIPOBOAUTh KOCBEHHbIE H3MEpPEHHs] (U3NYECKUX BEJIWYUH (yAeNdbHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBIEHHWE NPOBOJHUKA, paboTa H
MOIIHOCTh 3JEKTPUUYECKOTO TOKA): IJIAHUPOBATh H3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIENys MPEIOKSHHOW WHCTPYKIUH, U
BBIYHCIIATh 3HAYCHHUEC BCIIMYNHBI,

coOmro1aTh MpaBuiia TEXHUKKA O€30MaCHOCTH MpHU paboTe ¢ 1abopaTopHBIM 00OPYIOBAHHEM;

XapaKTepU30BaTh MPHUHILMIBI JEHCTBHUS M3YUYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMNCTB C OMOPOM Ha MX ONUCaHUS (B TOM 4YMCIE: CHCTEMaA
OTOIUICHHUSI JOMOB, THTPOMETp, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUMK DIICKTPUYECKOW SHEPTUH, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI,



HarpeBaTeIbHbIEC HIEKTPOIIPUOOPHI (TIPUMEPHI), ITEKTPUUYECKUE MPEJOXPAHUTEIH, HICKTPOMArHUT, 3JEKTPOABUIATENb IIOCTOSIHHOTO TOKA), HCIOJIb3Ys
3HaHUS O CBOMCTBAaX (PU3UUECKUX SABICHUN U HEOOXOAUMBIEC (PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUUECKUE YCTPOUCTBA M H3MEPHUTENbHBIC IPUOOPHI 0 CXEMaM M CXeMaTHYHBIM PHUCYHKaM (KHJIKOCTHBIM TEPMOMETD,
TEPMOC, ICUXPOMETpP, TUIPOMETp, ABUraTelb BHYTPEHHErO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbl J3JIEKTPUYECKHUX Lened c
IIOCJIE0BATEIbHBIM U MapajlIeIbHBIM COEUHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS DJIEMEHTOB JIEKTPUUECKUX LIETIEH;

MPUBOANUTH MPUMEPHI (HAXOIUTh UHPOPMALIUIO O MPUMEPAX) MPAKTUIECKOT0 UCIIOIb30BaHUS (PU3NIECKUX 3HAHUH B MOBCEIHEBHOW JKU3HU IS
obecriedeHuss 0€30MACHOCTH MpH OOpalleHMH ¢ OpudOpaMHu U TEXHUYECKUMM YCTPOMCTBAMM, COXPAHEHHUsS 340pOBbS M COOJIOAECHUS HOPM
9KOJIOTUYECKOIO ITOBEJICHUS B OKPYKAIOIIEH Cpelie;

OCYIIECTBIISITh TOWCK HWHGpOpMAuu (U3NYECKOro cojepkaHus B VHTepHeTe, Ha OCHOBE HMCIOIIMXCS 3HAHUW W TyTEM CpaBHEHHS
JIOTIOTHUTEIBHBIX UCTOUHUKOB BBIACATH HH(POPMAINIO, KOTOPas SIBISETCS IPOTUBOPEUYUBOI UITU MOXKET OBITH HEJOCTOBEPHOIA;

UCIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 33JaHUH HAYYHO-TIONYJSIPHYIO JIUTEpaTypy (HU3MYECKOTO COAEp)KaHUs, CIPABOYHbIE MaTepUallbl,
pecypcsl ceti IHTepHeT, BiajeTh NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA, peoOpa3zoBaHus MHPOPMAIUU U3 OJJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE NHCHMEHHBIE M KPAaTKHE YCTHBIE COOOLIeHHs, 0000mas WHOOPMAIHMIO W3 HECKOJIBKMX HMCTOYHHKOB (DU3NYECKOTO
COJIep>KaHus, B TOM YHCII€ yOJIMYHO MPEACTABIATh PE3yIbTaThl IPOEKTHON MIIM UCCIIEI0BATEIbCKON AEATEIbHOCTH, IIPU 3TOM I'PaMOTHO UCIOJIb30BATh
M3Y4YEHHBIN MOHATUHHBIN anmnapaT Kypca GU3UKH, COPOBOKIAThH BHICTYIJIEHUE MPE3EHTaLlUEN;

IIpHU BBIITOJIHCHUU y‘~I€6HBIX IMPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ (1)I/I3I/I‘-I€CKI/IX IponecCoB pacupeCaciIATh 00S3aHHOCTU B Tpymnmne B COOTBETCTBUH C
IIOCTAaBJICHHBIMHM 3aJadaMH, CJICAHUTL 3a BBIIIOJHCHUEM IIJIaHA HeﬁCTBI/Iﬁ U KOPPCKTHUPOBATHL €TI0, aJACKBATHO OLCHHUBATH COOCTBEHHBIN BKJIaJd B
ACATCIIBHOCTD I'PYIIIIbI, BEICTPAUBATh KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHC, IMPOSABJIAA TOTOBHOCTH pa3speilaThb KOH(l)J'II/IKTBI.

K koHIy 00yueHus B 9 kjacce npeMeTHbIE pe3ysIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTh Y O0yHarOIUXCsS YMEHUI:

WCIIOJIb30BaTh MOHSTHS: CHCTEMa OTCYETa, MaTepuaibHas TOYKA, TPAEKTOPHUs, OTHOCHUTEIbHOCTb MEXaHHMYECKOIro ABM)KEHUS, JedopMaius
(ynpyras, miactudeckas), TpeHHE, LIEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh U TMEPEerpy3KH, LEHTP TSKECTH, aOCOITIOTHO TBEPIOE TENO, LIEHTP
TSOKECTH TBEPJIOro Tejia, paBHOBECHE, MEXaHMUYECKHEe KoyieOaHUS M BOJHBI, 3BYK, MH(Pa3BYK U YJIbTPa3BYK, 3JEKTPOMAarHUTHBIE BOJIHBI, LIKana
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JallbHO30PKOCTh, CIIEKTPHI UCITYCKaHHs U MOJIOIIEHUs, alb(da, OeTa- 1 raMMa-u3Iy4yeHHs,, H30TOIbI,
sIIepHasl DHEPIeTHKa;

pasnuyath sBJI€HUS (PaBHOMEPHOE M HEpaBHOMEpPHOE NPSIMOJIMHEHHOE JBM)KEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE, CBOOOTHOE
NaJIeHUue TeJl, paBHOMEPHOE JIBUKEHHE MO OKPY)KHOCTH, B3aUMOJICHCTBUE TEJ, pEaKTHUBHOE JABIKEHME, KOJIeOaTelbHOE IBMKEHUE (3aTyXarolye U
BBIHY/ICHHbIE KOJIe0aHus), pe30HAHC, BOJIHOBOE JIBUJKEHUE, OTPaKEHUE 3BYKa, MPSIMOIIMHEHHOE PacIpOCTPaHEHNE, OTPaKEHHE U TPeJIOMIICHIE CBETa,
MIOJTHOE BHYTPEHHEE OTPaXCHHE CBETA, Pa3JIOKEHHE OEJIOro CBeTa B CIIEKTP M CIOKEHHE CHEKTPAIbHBIX I[BETOB, JAUCHEPCHs CBETA, €CTECTBEHHAs



pPalMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa M3JIy4eHHUs) IO OINMCAHUI0 HUX XapaKTepHbIX CBOICTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBICHUE,

pacmo3HaBaTh MPOSBICHUE U3yYCHHBIX (DM3MUECKUX SBJICHUIA B OKPYKAIOIIEM MUpPE (B TOM YuCie GU3NICCKUE SBJICHUS B IPUPOJIC: MPUITUBBI U
OTJIMBBI, JBIKeHHE IIaHeT CONHEYHOH CHCTEMBI, PEAaKTUBHOE JIBHXKCHHE JKHUBBIX OPTaHU3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMH, 3€MJICTPSICCHHE,
CeHCMHYECKHE BOJIHBI, I[yHAMH, 3XO0, [IBETa TEJ, ONTHYECKHUE SIBIICHUS B TPHPOJE, OMOIOTHMYECKOe JCWCTBHE BHIMMOTO, YIBTPadUOIIETOBOIO M
PEHTTCHOBCKOTO U3JIYYCHUH, €CTECCTBEHHBIN PaJIMOAKTUBHBIM ()OH, KOCMUYECKUE JYYH, PaIHOAKTHBHOE M3JIydYCHHE TIPUPOJIHBIX MUHEPAJIOB, JIEHCTBUE
PaJIMOAKTUBHBIX M3JIYYCHHI HA OPTaHU3M YEJIOBEKa), MPH ITOM IMEPEBOJIUTH MPAKTHYECKYIO 3a/ady B YUEOHYIO, BBIJCIATH CYIICCTBCHHBIC CBOMCTBA
(npu3Haku) PU3NYECKUX SBICHUM;

OIUCBIBATh U3YUYECHHBIE CBOWCTBA TeN U (PU3MUECKUE SBICHMS, UCIONb3YS (PM3NUECKUE BEIMUMHBI (CPEeHAs U MTHOBEHHAsl CKOPOCTb Tella MpH
HEPAaBHOMEPHOM [JBUKEHHUH, YCKOPEHHUE, INEpEeMEUIeHHE, IyTb, YIJIOBas CKOPOCTh, CHJIa TPEHMs, CHUJa YIPYroCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOIO MaJICHUs, BEC Teja, UMIYJIbC Tela, UMITYJIbC CHJIbI, MEXaHWYeCKas paboTa U MOILHOCTb, NOTEHIMAJIbHAS YHEPIUs Tela, NOJHATOrO Haj
MIOBEPXHOCTHIO 3€MJIM, NOTEHLUAIbHAsI SHEPIUs CXKATOM NPYKUHbI, KHHETUYECKas SHEPrus, IOJHAs MEXaHWYEeCKas JHEeprus, MepuoJl U 4acroTa
KoJIeOaHUH, ITIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTAa TOHA, CKOPOCTh CBETA, IOKa3aTesb MPEJIOMICHHS CPebl), IPU OMMCAHUM MTPABUIIBHO TPAKTOBATh
(Gu3NYeCKUi CMBICT HCIIOJIB3YEMbIX BEJIHYMH, OOO3HAYCHHS W EAMHUIBI (DU3MYECKHX BEIMYUH, HAXOAUTH (DOPMYJIBI, CBS3BIBAIOIINE JaHHYIO
(bu3MYeCcKyro BETMUYHHY C APYTMMHU BEIUYHMHAMU, CTPOUTH IPauKN U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMUMH;

XapaKTCPU30BaATh CBOMCTBaA TCII, (1)I/I3I/I‘ICCKI/IG ABJIICHUA U NPOHECChI, UCIIOJIb3Ys 3dKOH COXPAHCHUS SHCEPIHUU, 3dKOH BCEMHUPHOI'O0 TATOTCHUA,
MNPUHIHUIT CYHNCPHO3ULIUHU CHJI, HNPUHOWUII OTHOCHTCIBHOCTHU Fannnes[, 3aKOHBbI HI)IOTOHa, 3aKOH COXpPAaHCHUA HMITYJIbCA, 3daKOHBI OTPAXCHUA U
MMPEIOMJICHUS CBCTA, 3dKOHBI COXPAHCHUA 3apAJOBOIO W MACCOBOI'0 YHUCCII IPHU AACPHBIX PCAKNUAX, IMPU 3TOM JJaBaTb CJIOBCCHYIO (1)OpMy.TII/Ip0BKy
3aKOHA U 3allUCbIBATh €0 MaTEMaTUYCCKOC BBIPAKCHUE,

00BIACHITH (1)I/I3I/I‘-ICCKI/IG mponecCol U CBOMCTBA TCJI, B TOM YHCJIE U B KOHTCKCTC CI/ITyaHI/Iﬁ MPAKTUKOOPHUECHTUPOBAHHOT'O XapaKTCpPa: BBIABJIATH
INPUYMHHO-CJIE/ICTBEHHbIE CBSI3M, CTPOUTHh OOBSICHEHHE M3 2—3 JOTMYECKUX IIaroB ¢ OMopod Ha 2—-3 M3Y4YEHHBIX CBOWCTBA (PM3MYECKUX SIBICHUI,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemars pacy€THble 3a7auM (ONMUparoIIMecs Ha CUCTeMY M3 2—3 ypaBHEHMIi), HUCIOJIb3Ys 3aKOHBI U (OPMYIIbl, CBSA3bIBaIOLIME (PU3NUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a yCJIOBUS 33a4YM 3allUChIBATh KPAaTKOE YCIIOBHUE, BBISBIISATH HEJOCTAIOIINE HIIM U30bITOUHbIE JaHHbIE, BRIOMPATh 3aKOHBI U
(bopMyIibl, HEOOXOIMMBIE [Tl pEIICHUS, TPOBOAUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTD IMOTYYEHHOIO 3HaYeHUs (PU3NUECKON BETHUNHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh NMPU TOMOIIH (DPH3MYESCKHX METOJOB, WCIIONB3Ys OIMCAHWE HWCCIICIOBAHUS, BBIJCIATH
MPOBEPSIEMOE TPEANONIOKEHHE, OICHUBATh MPAaBUIBLHOCTh TMOPSIKA IMPOBEICHUS HCCIENOBAHUS, JeNaTh BBIBOJBI, WHTEPIPETHPOBATH PE3YyIbTATHI
HaOJIIOIEHUI U OIILITOB;

MIPOBOAUTH ONBITHI 1O HAOMIOACHUIO (U3NYECKUX SBJICHUN WM (U3MYECKUX CBOWCTB Tesl (M3ydeHue BTOoporo 3akoHa HproToHa, 3akoHa
COXpaHEHMs PHEPTuH, 3aBUCUMOCTh IEpHOAa KOJeOaHWUN MPYKMHHOTO MasTHHUKAa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI M HE3aBUCHMOCTH OT
aMIUTUTY/bl MaJbIX KoJeOaHUH, NMPAMOIMHENHOE PaclpOCTPAHEHUE CBETA, Pa3jioKEeHUEe Oeoro CBeTa B CHEKTpP, MU3Y4YEHUE CBOMCTB M300pa)kKeHUs B



IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHUs IpeaMmera B coOuparoleil juH3e, HaONIoJeHUE CIUIOIIHBIX W JIMHEWYaTbIX CIEKTPOB H3JIy4EHHS):
CaMOCTOSITENILHO COOMPATh YCTAHOBKY M3 N30BITOYHOTO HaOOpa 000pyI0BaHMSI, OTIMCHIBATH X0/ OIBITA M €T0 PE3yJIbTaThl, (POPMYIUPOBATH BHIBOJIBI,

MIPOBOJMTH MPH HEOOXOJUMOCTH CEPHUI0 MPSIMBIX U3MEPEHHM, ONMpeAeiisis CpeaHee 3HaueHUE H3MepseMoil BenuduHbl ((POKyCHOE pacCTOsiHUE
coOuparolei JUH3b1), 000CHOBBIBATH BHIOOD CIIOC00a U3MEPEHUS (M3MEPUTEIHLHOTO TIPUOOpa);

IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH C MCIOJb30BAaHMEM IPAMBIX M3MEPEHHH (3aBUCUMOCTb IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM [JBM)KEHUU 0O€3 HavaJbHOH CKOPOCTH, MEpHojAa KOJICOAHWH MaTeMaTHYECKOro MAasTHHKA OT JJIMHBI HHUTH, 3aBUCHUMOCTU YIJa
OTPaKEHMsI CBETa OT yIJla NaJeHUs M yIja MpeJoMJIeHHs OT yIila MajJeHHs): IUIAHUPOBATh MCCIEI0BaHHME, CAMOCTOSTENILHO COOMpPATh YCTaHOBKY,
(buKCcUpoOBaTh pPE3yNbTATHl IMOJYYCHHOH 3aBUCUMOCTH (M3WYECKHX BEIMYMH B BHJE TaOMMI W TpauKOB, [ENaTh BBIBOJABI IO pe3yjbTaTaM
HCCIIEA0BAHUS;

MIPOBOANTHh KOCBEHHBIC H3MEPEHUS (U3NUYECKUX BEIMUUH (CPElHsss CKOPOCTh U YCKOPEHUE Teja MPHU PAaBHOYCKOPEHHOM JABHKEHUHU, YCKOPEHHUE
CBOOOHOTO TAACHMSI, KECTKOCTh MPYKUHBI, KOAQDHUIIMEHT TPSHUS CKOJBKCHHSI, MEXaHHNYeCKass paboTa U MOIHOCTh, YacTOTa M MEPUO KoJeOaHu i
MaTEMaTHYECKOr0 U MPYKUHHOTO MAasSTHHUKOB, ONTHYECKas cujia COOMparoliel JTUH3bI, paJlOaKTUBHBINA (DOH): IIIAHUPOBATH M3MEPEHUs, COOUpPAThH
SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJHATh U3MEPEHHUS, CIEAYs MPEII0KEHHON MHCTPYKUWH, BBIYUCIATh 3HAYEHUE BEJIIMYMHBI U aHAIM3UPOBATH
IIOJIyYECHHBIE PE3YJIbTAThI C YUETOM 3aJaHHOM MOIPEIIHOCTH U3MEPEHU;

co0Jr01aTh MpaBUiIa TEXHUKH O€30MaCHOCTH MPU paboTe ¢ 1abopaToOpHBIM 000PYI0BAHUEM;
pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (GU3UUECKUX MOJIeNel: MaTepralibHasi TOUkKa, a0COII0THO TBEPAOE TEJI0, TOUEUHbII HCTOYHHK CBETA,
Jyd4, TOHKasl JIMH34, IUIAHETapHas MOJIEJIb aTOMa, HyKJIOHHAsl MOJIeNIb aTOMHOTO S1/1pa;

XapaKTepu30BaTh MPUHIIMIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C ONMOPOM Ha UX OMHCAHUS (B TOM UYHCIE: CHUAOMETP,
JATYUKU MOJIOKEHUS, PACCTOSIHUA M YCKOPEHHs, pakeTa, 3XO0JI0T, OUKH, MEepPUCKoI, (oToanmnapar, ONTUYECKHE CBETOBObI, CIIEKTPOCKOI, JO3UMETD,
KaMmepa BunbcoHa), ncnosnb3ys 3HaHUS O CBOWCTBAX (PM3NYECKUX SBJIECHUI U HEOOX0IMMBbIe (pU3NUECKHE 3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXEMbl MW CXEMATUYHLBIC PHUCYHKH H3YUCHHBIX TEXHUYCCKHX yCTpOI\/'ICTB, HU3MEPHUTECIIbHBIX HpI/I60pOB N TEXHOJJOIMYCCKUX
MMpoNneCCOB IMpU pCHICHUA y‘-IC6HO-HpaKTI/I"ICCKI/IX 3aaa4, OIITUYCCKUC CXCMBI IJId ITOCTPOCHUA 1/1306pa>1<eH1/H>’1 B IINIOCKOM 3€pKajJi€ " c061/1paromel71 JIMH3CE,

MPUBOAUTH MPUMEPHI (HAXOIUTh UHPOPMALIUIO O MPUMEPAX) MPAKTUUECKOT0 UCIOIb30BaHUS (PU3NYECKUX 3HAHUI B IMOBCEHEBHON JKU3HU VIS
oOecnieueHrs 0€30MaCHOCTH NpHU OOpamieHHH ¢ NpUOOpaMM M TEXHUYECKUMU YCTPONCTBAMH, COXpPaHEHHUS 3/I0pOBbS U COOJIOJAEHHS HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILLEN CPELE;

OCYIIECTBIATH MOUCK HH(popManmu pusmdeckoro coaepkanus B IHTepHETE, CaMOCTOATEIHHO (DOPMYITHPYsI OMCKOBBIN 3aMpoC, HAXOIUTh MMYTH
ompe/eleHUs] JOCTOBEPHOCTH MOTyYeHHON WH(OpPMAIIMK Ha OCHOBE MMEIOIITUXCS 3HAHUN 1 JJOTIOTHUTEIHHBIX HICTOUYHUKOB;

WCIOJIb30BaTh IMPH BBINOJHEHUN YYEOHBIX 3aJaHM HAay4YHO-TIONMYJISPHYIO JIUTEpaTypy (PU3HUECKOIrOo COJIEep’KaHus, CIPaBOYHbIE MaTEpUabl,
pecypcsl cetr IHTepHeT, B1ageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus HH(GOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B JPYTYIO;



. co3/1aBaTh COOCTBEHHBIE NMMCbMEHHBIE U YCTHBIE COOOIIECHUS HA OCHOBE MH(OPMAIMK U3 HECKOJIbKUX MCTOUYHUKOB (DU3MUECKOTO COACpHKAHMUS,
MyOIMYHO TIPECTABISITh PE3YIbTAThl IPOSKTHOM WIIM HCCIIEIOBATENBCKON IEATEIPHOCTH, IIPH 3TOM TPAMOTHO MCIOJIB30BaTh U3YUCHHBIN MTOHITHITHBIN
anmnapat u3y4yaeMoro pasjena (GU3MKU U COPOBOXK/IATh BHICTYILIEHHE MIPE3eHTalUeN ¢ Y4ETOM 0COOCHHOCTEH ayIuTOPUN CBEPCTHUKOB.

COAEPXAHUE OBYUEHUA
7 xnacc
(68 yacoB — 2 yaca B HEZIEIIO)

®dusuka u ee poJib B TO3HAHUH OKpYXKarouero Mmupa(4 u)



®usnka — Hayka o npupoze. Pusnueckue siaeHus. Pusnueckue cpoiicrsa Tena. Habmonenue u onucanue Gpusnueckux spiaeHnil. Gu3ndeckue BeJINYUHBI.
W3mepenust GU3NUECKUX BEIUYUH: [UIMHBI, BpeMEHH, Temreparypbl. @usudeckue npudopsl. MexxayHapoaHas cuctemMa eAMHUAL. TOYHOCTh M MOTPEUTHOCTb
n3Mepennil. ®u3nka v TEXHUKA.

OPOHTAJIBHA JIABOPATOPHAS PABOTA

Onpenenenne Noka3aHui U3MEPUTEIBLHOIO IPUOOpA.

[lepBoHavasibHBIC CBEJICHUS O CTPOCHUU BelecTBa (6 1)

Crpoenue BemecTBa. ONbITHL, JOKa3bIBAIOIINE ATOMHOE CTPOCHHE BelllecTBa. TemioBoe IBUKEHNE aTOMOB U MOJIeKyll. bpoyHoBckoe nsmxenue. uddysus B
rasax, *HUJIKOCTSX U TBEPAbIX Tenax. B3anMopelicTBre yacTull BelecTBa. ArperaTHble COCTOSIHUS BelecTBa. Moienu CTpOEHUsI TBEPABIX T, )KUJKOCTEH U I'a30B.
OOBbsicHeHHEe CBOMCTB ra3oB, XHJKOCTEH U TBEP/bIX TEJ Ha OCHOBE MOJICKYJIIPHO-KUHETUYECKUX MPE/ICTaBICHUH.

OPOHTAIJIbBHA JIABOPATOPHAS PABOTA

Onpenenenne pasmMepoB MaJIbIX TEIl.

BsaumopeiictBus e (23 u)

Mexanunueckoe asxkenue. Tpaextopus. Ilyts. PaBHomepHOe 11 HepaBHOMepHOE JBMKeHUE. CKopocTb. ['paduky 3aBUCHMOCTH IYTH U MOJYJISI CKOPOCTH OT
BpemeHH JiBrkeHus. Muepuus. MueptHOCTh Ten. B3aumopeiictsue ten. Macca tena. 3mepenue maccnl tena. [lnotaocts BemectBa. Cuna. Cuna tsxectu. Cuna
ynpyrocty. 3akoH ['yka. Bec Tena. CBsi3b Mexny CHIION TsKeCTH M Maccoi Tena. Cuila TSHKeCTH Ha Ipyrux Ivta"erax. JJunamomerp. CiioskeHue AByX CHII,
HaNpaBJICHHBIX 110 OAHOM npsiMoii. PaBHOAelCTBYIOMIAs ABYX cri. Cuia Tpenus. dusndeckas npupoaa HeObecHbIX Ten CONHEYHON CUCTEMBI.



OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI

N3mepenne maccel Tena.

W3mepenue o6bema Tenna TBEpA0ro Tema.

Omnpezenenre MmI0THOCTU TBEPAOTO TeNa.

HccenenoBanue Cuitbl ypyrocTy.

['panynpoBanue npyXvHbI U U3MEPEHUE CHII JUHAMOMETPOM.

HccnenoBanue cuibl TPEHUS CKOJIBXKEHHUS OT IIJIOUIAIM CONPUKOCHOBEHUS TEI U MPY>KUMAIOIEH CUJIIBI.

JlaBieHue TBEPABIX T, KUAKOCTEH 1 ra3oB (20 1)

Hasnenue. JlaBnenue tBepAbix Tei. JJaBnenue raza. OObscHEHUE 1aBICHUS ra3a HA OCHOBE MOJIEKYJIIPHO-KUHETUUECKUX NpeacTaBieHuil. [lepenaua naBnenus
razamu ¥ xxuakoctsmu. 3akoH [lackans. Coobmaromuecs cocyabl. ATMocdepHoe naBineHue. Mertobl usmepenus atmochepHoro nasienus. bapomerp, manometp,
MTOPUIHEBON XKHUAKOCTHBIM Hacoc. 3akoH ApxumMena. Y cioBus IaBaHus Tell. Bo3ayxomniaBaHue.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTDI

N3yueHne BBITAIKUBAONIEH CUIIBI, IEUCTBYIOIIEH HA IIOTPYKEHHOE B )KUIKOCTbH TEJIO.

BrisicHeHMe ycia0BUH TU1aBaHUs Tela B )KUIKOCTH.

Pabora u mourHOCTH. DHeprus (13 1)

Mexanunueckasi padbora. MourHocts. [IpocTeie Mexanu3mbl. MOMEHT CHIIBL. Y CIIOBUS paBHOBECHS pblyara. «30J0TOE MPaBUIO» MEXaHUKU. Busl paBHOBeCHS!.
Koaddunment nmonesnoro neiicteust (KI1). Dueprus. [loTeHnmanbHas u KuHETHYeCKast SHeprus. [IpeBpaiieHne s3Heprum.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI

BrrsicHeHHE yCi10BUs paBHOBECHS pblyara.

Omnpenenenue KII1J HaKTOHHON TIIIOCKOCTH.

8 kmacc (68 4, 2 4 B HE/IEMI0)

TeruioBeie siBeHUs (22 )

TennoBoe nBmwxenue. TemnoBoe paBHOBecue. Temneparypa. Buytpennss sneprus. Pabora u teronepenaya. TermtonpoBogHocTs. Konsekius. M3nyuenue.
KonngecTBo TeruoTsl. Y aenpHas TEMIOEMKOCTh. PacueT KoarmuecTBa TEIUIOTHI MIPH TEIIOOOMEHE. 3aKOH COXPaHEHHsS U TIPEBPALICHUS YHEPTHH B MeXa- HUYECKUX
U TEIUIOBBIX Mpoleccax. [InaBienue n oTBepieBaHNe KPUCTAJUIMUECKUX Te. Y IebHas TersioTa miasneHus. Vicnapenue u konaencanus. Kuneunue. Bnaxunoctsb
BO3/yXa. Y IeNbHas TeIuIoTa napoodpazoBanusi. OObsICHEHHE U3MEHEHHUS arpeTaTHOTO COCTOSTHHSI BEIIECTBA HA OCHOBE MOJICKYIISIPHO-



KMHETHYECKUX IpescTaBieHuid. [IpeoOpazoBanme sHEPTruu B TEIUIOBBIX MalIMHaX. JIBUratens BHyTpeHHero cropanus. [lapoas Typ6una. KITJl TeroBoro
ABUTATeNs. DKOJIOTHYECKHE IPOOIEMbI HCITOJIb30BAHUS TEIUIOBBIX MAIIHH.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI

N3ydeHue ycTpoiicTBa KaJlopuMeTpa.

N3ydenue nmporecca Tenjaoo0MeHa.

N3mepenne yaenbHOU TEIIIOEMKOCTH TBEPAOIO Tea.

W3mepenue BlIaxHOCTH BO3yXa.

DnekTpuyeckue siBiaeHus (2849)

OnexTpuszauus Tei. [[Ba poga anexkTpuueckux 3apa10B. BzaumonelictBue 3apskeHHbIX Te. [I[pOBOJHUKY, TUANEKTPUKH U OTYIIPOBOJHUKU. DIEKTPUUECKOE I1OJIE.
3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsaaa. JeauMocCTh 3JIEKTpUUECKOro 3apsiaa. DieKTpoH. CTpoeHue atoma. DIIEKTPUUECKUH TOK. JelicTBHE 3JIEKTPUUECKOTO
MOJIsI Ha JIEKTpUYecKue 3apsiabl. MicTounuku Toka. Dnekrpuueckas 1emnb. Cuia Toka. DIeKTPUIeCKoe HaMpsiKeHUEe. DJICKTPUIECKOE CONPOTHRICHHE. 3akoH OMa
1uig ydactka nenu. [locnenoBatensHoe U napajuieibHOE COSIMHEHNE IPOBOIHUKOB. PaboTa 1 MOITHOCTB 3JIEKTPUUECKOro ToKa. 3akoH Jxoyns—IJlenma.
Konnencarop. [IpaBuia 6e30nacHOCTH IpUpadOTe C AIEKTPOIPUOOPAMH.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTDI

COopka 2/1eKTpUYECKOM LIETIN U U3MEPEHNE CHIIBI TOKA B €€ Pa3IMYHbIX y4acTKax.

N3mepenne HanpspKeHMs Ha pa3iInyHbIX y4acTKax MMOCIe10BATENIbHON LEMH.

PerynupoBanue cuiibl TOKa pEOCTaTOM.

N3mepenue conpoTuBieHUs IPOBOAHUKA. VI3ydeHne npuHIuIIa JEMCTBUS PEOCTaTa.

N3ydeHnne napauieaIbHOro COEAMHEHNS TPOBOJHHUKOB.

N3mepenne MOIHOCTH ¥ pabOThI TOKA B 3JIEKTPUUECKOH JIaMIIe.

DNeKTpOMarHuTHbIE sIBIEHUS (6 9)

OmnsIT OpcTena. MarautHoe nojie. MarHUTHOE 10JIe PSAMOro TOKa. MarHuTHoe 1oJie KaTylku ¢ TokoM. [TocTossHHbIe MarHUTH. MarHUTHOE MOJI€ MOCTOSIHHBIX
MarHuToB. MarauTtHoe nose 3eMiu. BzaumoneiicTBue MarauToB. /[eficTBHE MarHUTHOTO MOJI HA IIPOBOJIHUK C TOKOM. DJIEKTPUUECKUN JBUTATEb.
OPOHTAJIbHBIE JIABOPATOPHBIE PABOTDI

CaeroBsie sBnenus (10 4)



Hcrounuku ceera. [IpsMonnHeliHoe pacipocTpaHeHue cBeTa. Buaumoe asmxenne ceetuil. OTpakeHue cBeTa. 3aKOH oTpaxkeHMsl cBera. [linockoe 3epkao.
ITpenomnenue cera. 3akoH mpenomieHus ceera. JIunzel. @okycHoe paccrosHue JInH3bl. OnTHYeckas cuia JUH3bL. M300paxenus, aBaeMble TUH30M. [11a3 kak
onTuyeckas cucreMa. OnTuyeckue npudopsI.

OPOHTAIJIbBHA JIABOPATOPHAS PABOTA

[Tony4yenue xapakTepa U300pakeHus MpeaMeTa B coOuparomieil tun3e. M3mepenne onTu4eckoil CUiIbl JIMH3bI.

[ToBTOpenwue (2 yaca)

9 knacc (102 4, 34 B Henento)

3aKoHBI B3aUMOJICHCTBUS U IBIKECHUS Tea (34 1)

MartepuanbHas Touka. Cucrema orcuera. [lepemenienune. CKopocTh NPSIMOJIMHEHHOTO pABHOMEPHOTO JIBHKeHUS. [IpsaMonnHeliHoe paBHOYCKOPEHHOE JBUKEHUE:
MI'HOBEHHAsl CKOPOCTh, YCKOpeHHe, iepemenieHue. I'paduku 3aBUCUMOCTH KHHEMATHYECKUX BEJIMUYMH OT BPEMEHM IIPU PABHOMEPHOM M PaBHOYCKOPEHHOM
INBUKEHUH. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUS. [ eolieHTpUUecKas U TeJIMoLeHTpUUecKas cucteMbl Mupa. MuepunanbHas

cucrema oTcueta. 3akoHbl HeroToHa. CBOOOHOE nafienne. HeBecomocTs. 3akoH BceMUpHOro TaroteHus. VickycctBeHHble criyTHUKH 3eMid. Mmmyinbe. 3akoH
COXPaHEHHUs UMITyJbca. PeakTUBHOE JBUKEHUE.

OPOHTAJIBHBIE IABOPATOPHBIE PABOTbI

HccnenoBanre paBHOYCKOPEHHOTO ABMKEHUS 0€3 Ha4allbHOW CKOPOCTH.

N3mepenue yckopeHus CBOOOJHOIO MaJeHMUSL.

Omnpenenenne KeCTKOCTU MPYKUHBI.

Mexanuyeckue KojieOaHusi U BOJHBIL. 3BYK (15 1)

KonebarensHoe nemxenue. Konebanus rpysa Ha npyxxune. CBo6oanble konebanus. KonebarenbHas cucrema. MasTHUK. AMIUTUTY/AA, IEPUOJ, YaCTOTa KOJeOaHU.
I"apmonnueckue konebanus. [IpeBpaiienne s3Heprum npu KosiedaTeIbHOM JBHKEHUH. 3aTyxarolue koneOanus. BeiHyx/1eHHbIe konebanus. PeonaHc.
Pacnpoctpanenue kosnebGanuii B ynpyrux cpenax. Ilonepeunsie u npogosibHble BoJIHBIL. J{nrHa BoiaHbI. CBsI3b ATMHBI BOJIHBI CO CKOPOCTBIO €€ paclpOCTpaHeHUs U
epuoaoM (4acToToi). 3ByKoBble BOJIHBL. CKOPOCTH 3ByKa. BricoTa, TeMOp M rPOMKOCTB 3ByKa. 9X0. 3BYKOBOI pe30HaHC.

WuTepdepennus 38yka

®POHTAJIBHASI IABOPATOPHAS PABOTA

3. UccnenoBanue 3aBUCMMOCTH MIEPUOJIAa  YACTOTHI CBOOOIHBIX KOJICOAHUI HUTSHOTO MasiTHUKA OT €T0 JUIUHBI.

DnexTpoMarHuTHoe nosie (22 u)



OpHOpOIHOE W HEOJHOPOIHOE MarHUTHOE ToJie. HampasiieHre Toka U HampaBJieHHe JIMHAN ero MarHuTHoro noutst. [IpaBuno OypaBunka. OOHapyKeHHE
MarHuTHOro noss. [lpaBuiio neBoit pyku. Uuaykuust MarautHoro nojst. Maruutasiid notok. Onbeitel @apanes. DnekTpoMarauTHas HHAyKIus. Hanpapienue
UHAYKIHOHHOTO TOKa. [IpaBuio Jlenna. SIBnenne camonnaykuuu. [lepemennsiii Tok. I'enepaTop nepemMeHHoro Toka. [IpeobpazoBanus sHEpruu B
anekTporeneparopax. Tpancpopmatop. [lepenaya snekTpuueckoil IHEPrUK HAa PACCTOSIHUE. DIEKTPOMAarHUTHOE ToJie. DIeKTpOMarHuTHble BOJIHbI. CKOPOCTh
pacmipocTpaHeHus JIEKTPOMAarHUTHBIX BOJH. BIMsHUE 2IEKTPOMAarHUTHBIX M3JIy4CHUN Ha JKUBbIE opranu3Mbl. KonebarensHblid KOHTYp. [lonydenne
ANEKTPOMArHUTHBIX KosiebaHuil. [IpuHIMIBI paguocBsI3u U TeNeBUACHU. DIEKTpOMarHiuTHasl pupoaa ceeta. [Ipenomienue csera. [lokazarens npenomieHus.
Hucnepcus ceta. L[Bera Ten. Criekrporpad u criekTpockort. Turbl ontudeckux crekTpoB. CriekTpanbHblid aHau3. [loriomeHne u uCyCcKaHne CBETa aTOMaMH.
[IpoucxoxaeHue JIMHENYaThIX CIIEKTPOB.

OPOHTAJIBHBIE TABOPATOPHBIE PABOThI

N3yueHue siBIICHUS 3J€KTPOMAarHUTHOW UHTYKLIUH.

HabnroneHune CrijioniHoro U TMHEHYAThIX CIIEKTPOB UCITYCKAHHMS.

Crtpoenue atoma u atomHoro saapa (184)

PaanoakTHBHOCTH KaK CBUIETEIHCTBO CIOKHOTO CTPOCHUS aTOMOB. Anb(a-, Oeta- u raMmma-u3inydeHus. Oneitel Pezepdopna. Snepnas moaens aroma.
PannoaktuBHBIE IpeBpanieHuss aTOMHbBIX saep. CoxpaHeHue 3apsJ0BOr0 U MaCCOBOTO YMCEN MPHU SJIEPHBIX PEAKLUIX. DKCIEPUMEHTAIbHbBIE METObI UCCIIE-
JoBaHUs yacThll. [[poTOHHO-HEHTPOHHAS MOJIENb siipa. PU3NUECKUi CMBICT 3apsAI0BOT0 U MaccoBoro yncen. M3oronsl. [IpaBuna cmenienns s anbda- u 6era-
pacnaja npH sIepHbIX peaklusX. DHeprus .CBA3M yacTull B sape. Jlenenue sanep ypana. Llennas peakuus. SnepHas sHepretrka. DKOJIOTHUECKUE

po0JIeMBI pabOThI AaTOMHBIX 3JIeKTpocTaHIuii. [losumerpus. [lepuon momypacnama. 3aKoH paInOaKTUBHOTO paciiana. BivsHrue paquoakTHBHBIX H3TyICHUN Ha
KUBBbIE OopraHu3Msbl. TepmosiaepHas peakuust. icrounuku sHeprun CosHIA U 3BE3.

®POHTAJIBHBIE JTABOPATOPHBIE PABOTbI

N3mepenue ecTecTBEHHOTO paAlallMOHHOTO (POHA T03UMETPOM.

W3ydenue nenenus siapa aToMa ypaHa o ¢potorpaduu Tpekos.

N3yuenne TpeKoB 3apsyKEHHBIX YaCTHIL 110 TOTOBBIM (poTorpadusim.

Crtpoenue u 3Boroius Beenennoii (5 1)
Cocras, crpoenue u npoucxoxaenue Conaednoit cuctemsl. [ImaneTs! 1 Manbie Tena ConHevHo cuctembl. CTpoeHue, U3ydeHue u dBororws CoTHIIA U 3BE3]T.
Crpoenue u 3Boonus Beenennoii.

Htorosoe moBTOpEHNE U pe3EPBHOE BpeMs 84



TEMATHYECKOE IINTAHUPOBAHHME

7 KRiacc
HanMeHoBaHue pa3jerna U TEMbI Kos-Bo yacoB
Beenenue 4
[lepBoHAYaNILHBIC CBEJICHUS] O CTPOSHUH BEIIECTBA 6
BsauMopeiicTue el 23
JlaBrieHre TBEPBIX TEJ, )KUIKOCTEH M ra3oB 20
PaboTa 1 MOLTHOCTH. DHEPTHs 13
[ToBTOpEHME 2

8 kiace

Kos-Bo 4acos

HanmeHoBaHMe pa3jiena U TEeMbI
TeruioBrIe SBICHUS 22
(DIIEKTPUUYECKUE SIBJICHUS 28
DNIEKTPOMArHUTHEIC SIBJICHUS 6
CBETOBBIC SABIICHUS 10
[ToBTOpEHUE 2

9 kaace

HanMeHoBaHMe pasaciia 1 TEMbI

KoJ1-BO yacos

3aKOHBI B3aUMOJIEHCTBUSA U ABHIKEHUS TEI 34
Mexanndeckue KoaeOaHus U BOJTHBI 15
(DIIEKTPOMAarHUTHOE T0JIe 22
CTpoeHre aToMa ¥ aTOMHOT'O spa 18
Ctpoenue u 3Boonus Beenennoit 5

IToroBoe MOBTOPEHHE U PE3EPBHOE BPEMS
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