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Hacrosimass pabouast mporpamma (manee-PII) mo ¢wusmke nis ypoBHS OCHOBHOTO OOIIEro
o0pa3oBaHUs COCTaBlIEHA B COOTBETCTBUU C TpeboBaHus MU DenepaabHOr0 TOCYIapCTBEHHOTO
00pa3oBaTebHOIO CTaHJapTa OCHOBHOTO oOmiero oOpa3zoBanusi, Ha ocHoBe IIpumepHoit
porpaMMel 1o yaeoHomy npeamery «Dusukay. Peanusyercs npenMeTHas TuHAs y4eOHUKOB

[TpumepHas paboyas nmporpamma 1o (pu3KMKe Ha ypOBHE OCHOBHOI'O 0011ero 00pa3oBaHus
COCTaBJIEHA Ha OCHOBE I0JIOXKEHUI U TPeOOBAHUM K pe3yJbTaTaM OCBOEHUS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMBbl, Ipe/icTaBlIeHHbIX B PeiepaabHOM rocy1apcTBEHHOM
00pa3oBaresbHOM CTaHJapTe OCHOBHOTO 0b11ero oopazoanus (PI'OC O0O0), a Takxke ¢
yuértoM [IpumepHoii mporpamMmMel Bociutanus 1 KoHuenuu rnpenojaBadus yueOHOro npeaMera
«®Pu3ukay B o0pa3oBaTesbHbIX opranu3anusax Poccuiickoin @enepanuu, peaau3yronmx
OCHOBHBIE 00111e00pa30BaTEIbHbIE IPOIPAMMBI.

Knacc | HaumenoBanue yueOHHKA ABTOD Ws3parenbeTBo

Pabouas mporpamma paccuntana Ha 2424.(7 knacc -684.; 8 kinacc -68 4.; 9 kimacc — 102 4.)

IHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA

YUYEBHOI'O NIPEJIMETA «®U3UKA»»

HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

N3zyuenne yuebnoro npeamera «Dusnka» Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHuUs TOJIKHO
ofOecrieunBaTh JOCTHXKEHHE CIEIYIOIIMX JIMYHOCTHBIX, METalmpeIMETHBIX U MPEeIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JINYHOCTHBIE PE3VYJIbTATHI

Ilampuomuueckoe éocnumanue:

— MpOsIBJICHHE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (U3MuecKoil
HAyKH;

— [IEHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUNUCKUX YIEHBIX-(PU3UKOB.

I'pasicoanckoe u 0yxo8Ho-Hpagcmeennoe 60CRUmMaHue:

— TOTOBHOCTh K aKTHBHOMY YUYacCTHIO B OOCYXIEHHUU OOIIECTBEHHO-3HAYUMBIX U ITHUECKUX
po0JIeM, CBA3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JTIOCTHKEHUHN (QU3HKY;

— OCO3HAHHME Ba)KHOCTH MOPAIbHO-3TUYECKUX MPUHIUIIOB B ACSATEIBHOCTA YUEHOTO.
Acmemuueckoe gocnumanue:

— BOCIPUSITHE ICTETUYECKUX KadecTB (PU3NYECKOW HAyKU: €€ TapMOHHUYHOTO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Llennocmu nayunoz2o no3Hanus:

— OCO3HaHHE€ ILIEHHOCTH (U3MYECKOM HayKM KaK MOIIHOTO WHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIEH COCTABIISIIOLIEH KYIbTYpHI,

— pa3BUTHE HAyYHOU JTH0O03HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON JIEATENbHOCTH.
Dopmuposanue Kyabmypolt 300p06ba U IMOUUOHATLHO20

onazonoayuus:

— OCO3HaHHME LIEHHOCTH 0e30MacHoro o0pasza *HU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTU TpPaBHJI OE30MAaCHOTO MOBEAEHUS Ha TPAHCIOPTE, Ha JIOPOrax, C AIEKTPUUECKUM U
TEIIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBHUSX;

— chOpMHPOBAHHOCTH HaBbIKA peIeKCHH, MPU3HAHUE CBOETO MpaBa HA OMIMOKY M TaKOTO K€
npaBa y JIpyroro 4eioBeKa.

Tpyooeoe éocnumanue:




— aKTUBHOE y4acTHE B PEUICHUH MPAKTHUUYECKUX 3a7a4 (B paMKax CEeMbH, IIKOJbI, TOPOJa, Kpast)
TEXHOJIOTUYECKONW M COIMAbHOM HANpaBJICHHOCTH, TPEOYIOUIUX B TOM YHUCIIE U (PU3UUECKHX
3HAHUM;

— HMHTEpEeC K MPAaKTUYECKOMY H3yUeHUIO Mpodeccuil, CBI3aHHBIX C PUIUKOM.

JKonozuueckoe eocnumanue:

— OpHUEeHTalUs Ha MpuMeHeHue (U3MYECKUX 3HaHWM i1 peuleHus 3ajady B o0nactu
OKPY’KaIOIIeH Cpejibl, MJIAaHUPOBAHUSI MOCTYNKOB U OIEHKH MX BO3MOXKHBIX IMOCIEICTBUI st
OKPYXKaroIlel Cpeibl;

— OCO3HaHHE MIO0ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIEM U MyTel UX PEIICHHUS.
Aoanmayusa 0d0yuarouiezoca K U3MEHANWUMCA YC08UAM COUUATbHOU U RPUPOOHOIL CPeobl .
— TOTPEOHOCTH BO B3aMMOJICHCTBUY NIPU BBIOJIHEHUU UCCIICIOBAHUIN U MTPOEKTOB (PH3UIECCKOU
HAIPAaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;

— MOBBILIEHNE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPaKTUUECKYIO JIEATebHOCTB;

— MOTpPeOHOCTh B POPMHUPOBAHUYU HOBBIX 3HAHHI, B TOM uncie pOpMYIUpPOBATH UJIEH, IIOHATHUS,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTA U SBICHUSX;

— oco3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

— IJTAHUPOBAHUE CBOCTO PA3BUTHS B IPHUOOPETECHUHN HOBBIX (DM3MUCCKUX 3HAHUIA;

— CTpeMJICHUE aHAIM3UPOBATh U BHIABJIATH B3AaUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUIA;

— OLIEHKAa CBOUX JCWCTBUN ¢ Y4E€TOM BIUSHHUS Ha OKPYXKAIOIIYI0 Cpely, BO3MOKHBIX
I00ATBEHBIX TIOCTICICTBUN.

METAIIPEIMETHBIE PE3VJIbTATbI

YHuBepcanbHbIe T03HABATEIbHBIE ICUCTBUS

bazoevie nozuueckue oeiicmeus.

— BBISBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKN OOBEKTOB (SIBJICHHI);

— YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KIAaCCHU(PUKAIMU, OCHOBAHMS JIsi O00OOIICHUS U
CpaBHEHUS,

— BBIBJIATH 3aKOHOMEPHOCTH W MPOTHUBOpPEYHs B paccMaTpUBaeMbIX (DaKkTax, MAHHBIX U
HAOJIOICHUSAX, OTHOCSAIINXCS K (PU3UUCCKHUM SIBIICHUSM;

— BBIABJISITH MPUYUHHO-CIEICTBEHHBIC CBSI3M TNpU HM3yYEHUH (U3HUECKUX SBICHUU U
MIPOIIECCOB; JIeTIaTh BHIBOBI C UCMIOJIB30BAHUEM JIEAYKTUBHBIX M UHIYKTUBHBIX YMO3AKIIOUEHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (DU3UYECKUX BEIUYHH;

— CaMOCTOSITENIbHO BbIOMpaTh CHocoO pemeHus yuyeOHOW Qu3nmdeckol 3afaud (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pPEIIEHUS, BHIOOpP Hanbolee MOIXOJSIIIET0 ¢ yY4ETOM CaMOCTOSTENBHO
BBIJICTICHHBIX KPUTEPHUER).

bazoevie uccnedosamenvckue oeiicmeus:

— HCTOJIb30BaTh BOMPOCHI KaK MUCCIIE0BATEIbCKUM HHCTPYMEHT MO3HAHUS;

— TPOBOAMUTH MO CAMOCTOSITEIHHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIN (HhHU3HUecKuid
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3NUYECKOTO SBJICHHUS;

— OIICHMBATh Ha TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpPMAIINIO, MOJYYEHHYIO B XOJIe
WCCJICIOBAHMS WIIH SKCIIEPUMEHTA;

— CaMoCTOATeNbHO (HOpMYITHpPOBaTh 00OOIIEHUS W BBIBOJBI MO pe3yjibTaTaM MPOBEAEHHOTO
HaOJIIOZICHUS, OTIBITA, UCCIICIOBAHNUS,

— TPOTHO3UPOBATH BO3MOXKHOE JalbHEWIIee pa3BUTHE (U3MUECKUX TPOIECCOB, a TaKkKe
BBIJIBUTATh TIPEATOI0KEHUS 00 NX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTAX.

Paboma c ungpopmavuerr:

— TPUMEHSTh pPa3jIUYHbIE METOJBI, WHCTPYMEHTHI M 3alpochl NpPH TIOUCKE U OTOOpe
uH(GOpPMAIIUY WIH JAaHHBIX ¢ YUETOM MPEAoKEeHHOW yueOHoM (hru3ndeckoi 3a1auu;

— aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH HH(OOPMAITUIO PA3IMYHBIX BHIOB
1 hopM IIpeICTaBICHHUS,



— CaMOCTOATENbHO BBIOMpPATh ONTHUMAJIbHYIO (opMy mpencTaBieHUs HHPOPMALUU U
WUTIOCTPUPOBATH pellaeMble 3aJaui HECIIOKHBIMU CXEMaMH, harpaMMaMi, MHOU rpadukoi u
X KOMOWHAIUSMU.

YHuBepcaabHble KOMMYHUKATUBHBIC JCHCTBHS

Obwenue:.

— B X0/ie 00CYyXJeHHs y4eOHOro mMaTepuania, pe3yibTaToB JaOOpaTOpHBIX pabOT U MPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXJIaeMOW TEMbl M BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha
pelleHure 3a7auu U NoAepKaHue 01aroxxenareaIbHOCTH OOLIEHHUS;

— COIIOCTAaBJISITh CBOM CYXKJEHHUS C CYXACHUAMU IPYIMX yYaCTHUKOB JHUajora, oOHapyXKUBaTh
pa3inyre U CXOJICTBO MO3UIINN;

— BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

— MyOJIMYHO MPEACTABIATh PE3YNbTaThl BHIIOJHEHHOTO (DU3MUYECKOTO OIbITa (IKCIEpUMEHTA,
UCCJIEI0BAHMS, IPOEKTA).

Coemecmnasn oesmensvnocms (COMpyOHUUECME0):

— TIOHMMAaTh ¥ HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOM M WMHAMBHIYAIbHOH pabOTHI MpH
pelIeHnH KOHKPETHON (PU3NYECKOM MPOOIIEMBI;

— MPUHUMATD LI€JIM COBMECTHOM JEATEILHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€ TOCTUKEHUIO:
pacrpenensaTh poyiu, OOCYXKAAaTh MPOLECChl M Pe3ylbTaThl COBMECTHOW paboThl; 0000IIaTh
MHEHHS HECKOJBKUX JIIOICH;

— BBINIOJIHATH CBOK 4YacTh pPalOTHI, JOCTHras KauyeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HAIpaBJICHUIO U KOOPIAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMUA KOMaH/IbL;

— OIICHMBAaTh Ka4yeCTBO CBOETO BKJaJa B OOMIMI MPOIYKT IO KPUTEPUSIM, CAMOCTOSITENIHHO
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.

YHUBeEpcaabHbIE PETYISATUBHBIE IEHCTBUS

Camoopzanuzayusa:

— BBIABIATH NMPOOJEMbl B KU3HEHHBIX U YYEOHBIX CUTYyalUAX, TPEOYIOIIUX A pelieHus
bu3nyeCKuX 3HAHMI;

— OPHUEHTUPOBATHCS B PA3IMUHBIX MOIX0aX MPUHITHS PELICHUN

(MHIUBUIYaTbHOE, IPUHATHC PEIICHUS B TPYIIIE, MPUHATHE PEIICHUA TPYIIIION );

— CaMOCTOSITEJIbHO COCTaBJIATh QJITOPUTM pelIeHus (U3NYECKOM 3ajaud WiIM  IUIaHa
UCCIIEIOBaHUSI €  Y4€TOM  HMEIOLIUMXCS PECYpcOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHUPOBATH MpeajiaraéMble BApUAHTHI PEIICHUN;

— JIeTaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (pegexcus):

— JIaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUU U IpeyiaraTh IJ1aH e€ N3MEHEHNUS,

— OOBACHATH TPUYUHBI JOCTHKEHUS (HEJAOCTIIKEHHUS) pPe3ylbTaTOB JAEATEIbHOCTH, /aBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY;

— BHOCHTb KOPPEKTHBBI B JIESITENBHOCTh (B TOM YHCJIE€ B XOJI BBIMOJHEHHUS (U3UYECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILUXCS CUTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

— OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIU U YCIOBUSM.

Imouuonanvhvlii UHmMeN1eKM .

— CTaBUTH ce0s Ha MECTO APYroro 4eloBeKa B XOJ€E CIopa WM JAUCKYCCHUH Ha HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOTO.

Ilpunamue ceva u opyzux:.

— MpU3HaBaTh CBOE MPABO Ha OMIMOKY MPHU pelieHnH (HU3MYECKHX 3a7ad WIA B YTBEPKICHUSIX
Ha Hay4HbIE TEMbI M TaKOE e MPaBo JPYroro.

[TPEJIMETHBIE PE3VJIBTATBI

7 kaacce

[TpeameTrHbIe pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y
oOy4aromuxcsi yMeHHi:



— UCTOJIb30BATh MOHATHS: (PU3MYECKHE U XUMUYECKHUE SIBIICHUS; HAOIIOIEHHE, SKCTIEPUMEHT,
MoOJieJb, TUIIOTE3a; €AUHUIIBI (PU3MUECKUX BEJIMYMH; aTOM, MOJIEKYJIa, arperaTHbIE COCTOSTHUS
BeliecTBa (TBEPI0E, JKUAKOE, Ta3000pa3HOe); MEXaHMUECKOE ABIKEHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOIIMHEHHOE), TPACKTOPHUS, PaBHOJACIHCTBYIOMIAs CUII, eopMarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOUINECS COCY/IbI;

— paznuuarth sBiaeHus (Iuddy3us; TEIIOBOE IBUKEHNE YACTHI] BEIIECTBA; pABHOMEPHOE
JIBUJKEHHE; HEPABHOMEPHOE JIBM)KCHUE; MHEPLIMS; B3aUMOICUCTBUE TEI; PABHOBECHE TBEPIBIX
TEJI C 3aKPEIJIEHHOMN OChIO BpallleHUs; IIepeiada JaBieHUsl TBEPAbIMU TE€IaMU, KUAKOCTIMU U
razamu; aTMoc(epHOe JaBlieHHE; IIIaBaHUE TEJ; IPEBPAIICHUS MEXaHUYECKOW YHEPTUH) T10
ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX TaHHOE
¢du3nueckoe sBICHUE;

— pacrno3HaBaTh MPOSIBICHNE U3YUYCHHBIX (DU3HUECKUX SIBICHUN B OKPYXKAIOIIEM MUPE, B TOM
qrcie (pu3nyecKue sBJICHUS B IPUPOE: IPUMEPHI IBUKECHHUS C Pa3IMYHBIMU CKOPOCTSIMU B
JKUBOW U HEXXUBOU NIPUPOJIE; IEUCTBUE CUIIBI TPEHUS B IPUPOAE U TEXHUKE; BIUSHUE
aTMoc(epHOro AaBJICHHS Ha )KUBOM OpraHuU3M; IUIaBaHUE PBIO; phIYaru B TeJe YeJIOBeKa; MpH
9TOM MEPEBOIUTH MPAKTUYECKYIO 337a4y B YUeOHYI0, BBIJICIATH CYILIECTBEHHBIE
CBOWCTBA/TPU3HAKN (PU3UUECKUX SBIICHHIA;

— ONUCHIBATh U3YYECHHBIE CBOMCTBA Tell U (U3UUYECKUE SBICHHUS, UCIIONIb3Ys (hrU3HUECKUe
BEJIMUYMHBI (Macca, 00bEM, IUIOTHOCTh BEILIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEJIHSS CKOPOCTH,
CHUJIa YIIPYTOCTH, CUJIA TSKECTH, BEC Tella, CHIIa TPEHUs, AaBlieHue (TBEPAOIO Tena, )KHUIKOCTH,
ra3a), BbITAJIKMBAIOIIAs CUJIa, MEXaHUYEeCKasi pab0oTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBL,
KOA((UIIUEHT MOJIE3HOTo JEHCTBUS MEXaHU3MOB, KUHETUYECKas U MOTeHIIMANbHAS YHEPIHs);
IIPY ONMCAHUU [TPaBUJIBHO TPAKTOBATh (PU3NUYECKUIN CMBICI UCIIOJIb3YEMbIX BETUYHH, UX
0003HaYeHHSI U SAUHUIIBI (PU3NYECKUX BETUUYHH, HAXOAUTh (DOPMYIIBI, CBS3bIBAIOINE TAHHYIO
($u3NYECKYIO BEIIMYMHY C APYTUMU BEIMUYMHAMH, CTPOUTDH IPpapUKU U3yUEHHBIX 3aBUCUMOCTEN
bu3NYECKUX BENNYHH;

— XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHUS U TPOLIECCHI, HCITOIB3YsI IPaBHiIa
CJIOKEHHMsI CUJ (BJIOJIb OIHOM mpsMOit), 3akoH ['yka, 3akon [lackans, 3axkoH Apxumena, mpaBuiIo
paBHOBecHs pbluara (0J10Ka), «30JI0TO€ MTPaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHUYECKOM
SHEPIUu; P 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aITUCHIBATh €TI0
MaTEMaTU4YeCKOe BBIPAXKECHUE;

— OOBACHATDH (PU3NUECKUE SBICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalMi IPAKTUKO-OPUEHTUPOBAHHOIO XapAKTEPA: BBISBIISITH IPUYUHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHUE U3 |—2 JIOTHYECKUX 1IaroB ¢ ornopoil Ha 1—2 n3ydeHHBIX CBOICTBa
bu3HYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

— pemarb pacy€THble 3a7auu B 1—2 1eicTBUS, UCIOIb3Ys 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE
¢u3nyecKue BeIMYMHBL: HA OCHOBE aHaJIM3a YCIIOBUS 33J]aul 3allMChIBaTh KPaTKOe yCIIOBHE,
HOJCTABIATH (PU3MUECKUE BETMUUHBI B (POPMYIIbI U IPOBOJIUTH PacU€Thl, HAXOAUTh CIIPAaBOYHBIE
JaHHbIE, HEOOXOAMMBIE JIJISl pELICHUS 3a1a4, OLEHUBATh PEATUCTUUHOCTD MTOJIy4EHHOM
(du3nUecKoil BETUUNHBL;

— pacno3HaBaTh Npo0JIeMbl, KOTOPbIE MOYXKHO PEIIUTh IPHU MOMOILIN (U3UYECKUX METO/I0B; B
OTMCAaHUM UCCIIEI0BAHMSI BBIIEISTh IPOBEPIEMOE MPEANOI0KEHNE (TUIOTe3Y), pa3nudarb U
MHTEPIPETUPOBATH MOJTYYEHHBIN pe3yibTaT, HAXOAUTh OIIMOKH B XOJI€ OTIbITA, JEJIaTh BBIBOIBI
I10 €T0 pe3yJIbTaTaM;

— MPOBOJUTH OIBITHI MO HAOJIOIEHUIO (PU3UUECKUX SIBICHUN WK (PU3NUECKUX CBOMCTB TeN:
(bopMynHpoBaTH MPOBEPSEMBIE MPEAIOIOKEHHS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py/10BaHus, 3aMIUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBObL;

— BBINOJIHATH MPSAMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHH, Macchl Tea, 00bEMa, CUITbI U
TEMIEPATYPHI C UCIOJIb30BAHUEM aHAJIOTOBBIX U IIU(POBHIX MPUOOPOB; 3aMUCHIBATH TOKA3aHUS
nprbOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHHIA;

— MPOBOJUTH UCCIIEI0BaHNE 3aBUCUMOCTH OJHON (PU3NYECKOM BETMYUHBI OT APYToi ¢
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH PABHOMEPHO JBIDKYILETOCs Tea OT



BpPEMEHU JIBUKCHHUS TeJa; CUJIbl TPEHHSI CKOJIBKEHHUS OT CHJIBI JaBJICHHsI, KadyecTBa 00paboTKU
MIOBEPXHOCTEH TEJI ¥ HE3aBUCUMOCTHU CHJIBI TPEHUS OT IUIOLIANA CONPUKOCHOBEHHUS TEJ; CHIIBI
YIPYTOCTH OT YAJMHEHUS MPY>KUHBI; BRITAIKHBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHOH YacTu
TeJa ¥ OT IMJIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT [IIyOUHBI, HA
KOTOPYIO MIOTPY>KEHO TEJI0; YCIOBUH TUIAaBaHUS TEJ, yCIOBUN paBHOBECHUS pbluara 1 OJIOKOB);
y4acTBOBaTh B IJIAHUPOBAHUU Y4€OHOIO MCCIIEI0BaHUs, COOMPATh YCTAHOBKY U BBIIIOJIHSATD
U3MEpEHUs, caelys MPeI0KEHHOMY IJIaHy, (PUKCUPOBATh Pe3yabTaThl MOTy4YEeHHON
3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BUJE IIPEUIOKEHHBIX TaOJIHIl U TpapUKOB, AeTaTh
BBIBO/JIbI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

— IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIMYMH (IIJIOTHOCTh BELECTBA KUJKOCTH U
TBEP/OrO TEJIA; CUJIa TPEHUSI CKOJIbKEHMSI; IaBJICHUE BO3/1yXa; BBITAJIKMBAIOIIAs CUJIa,
JeHCTBYIOIAs Ha NOTPYKEHHOE B )KUIKOCTh TEJN0; KOAPPHUIHUEHT M0JIE3HOr0 JeHCTBUS MPOCTHIX
MEXaHU3MOB), CIIEysI IPEI0KEHHOM WHCTPYKIMU: TIPY BBIITOJHEHUH U3MEPEHUI coOnpaTth
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIUUCIIATh 3HAYEHUE UCKOMOW BEJIMYHHBI;

— co0uro1aTh MpaBHiia TEXHUKH 0€30MacHOCTH IpH padoTe ¢ 1a0b0paTOPHBIM 000PyIOBaHHEM;
— yKa3bIBaTh MPUHIMIIBI JEHCTBUSA IPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIINECS COCYBI, OapOMETp, phIYar, OABMKHBIN U HETIOJABHKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCT;

— XapaKTepu30BaTh IPUHLUIIBI JEHCTBUS U3yYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB C
OIOPOi Ha MX ONUCaHUs (B TOM YHCIIE: MOAUIMITHUKH, YCTPOMCTBO BOAOIPOBO/IA,
TUIPABIMYECKUN ITPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeOMETP), UCTIOIb3YsI
3HAHUS O CBOMCTBAX (PM3MUECKUX ABJICHUN U HEOOXOAUMBIE (PU3MUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

— IPUBOAUTH IPUMEPHI / HAXOIUTh HH(POPMALIHIO O IPUMepaxX NPAKTUYECKOTO UCIIOIb30BaHMS
(¢u3nyeCKUX 3HAHUM B MOBCEIHEBHOM KU3HU J1JIs1 00ecrieueHus: 6€30MacHOCTH ITPU OOPALEHUH C
npubopaMy U TEXHUYECKMMHU yCTPOICTBaMU, COXPaHEHUs 370POBbs U COOIIOAEHUS HOPM
HKOJIOTUYECKOTr0 MOBEJIEHUS B OKPYKAIOLIEH cpelie;

— OCYILECTBJIATH OTOOP UCTOYHUKOB MHPOpMALUK B ceTH VIHTEepHET B COOTBETCTBUU C
3a/laHHBIM [TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIACIATH HH(OPMAIIHIO, KOTOpast ABISETCS NPOTUBOPEUYMBON HWIIN
MOJKET OBITh HEIOCTOBEPHOM;

— UCIMOJIb30BaTh MPH BBHINOJIHEHNN YUEOHBIX 3a/IaHUI HAyYHO-TIONYJISIPHYIO JIUTEPaTypy
(bu3nyecKoro cofepxaHus, ClipaBOUHbIE MaTepHUallbl, pecypchbl ceTu IHTepHeT; BiaieTh
npruéMaMM KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HHPOPMALIMU U3 OHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

— Cc03/1aBaTh COOCTBEHHBbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHNsI HAa OCHOBE 2—3
MCTOYHUKOB MHPOpPMAIH PU3NIECKOTO CO-JIEpKaHUs, B TOM YHCIIe MyOJINYHO JeN1aTh KpaTKue
cOO0OLIeHNs 0 pe3ysibTaTaX MPOEKTOB WK y4eOHBIX MCCIIEJOBAHUMN; IPH 3TOM I'PaMOTHO
MCIIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmnapaT Kypca GU3UKH, COIPOBOKIATh BHICTYIIJICHUE
MIpE3EHTALUEN;

— IIPH BBINOJIHEHUHU YYEOHBIX TPOEKTOB U UCCIIEOBAHUN pacripeaesiTh 003aHHOCTH B TPpyIIe
B COOTBETCTBUU C ITOCTABJICHHBIMU 33Ja4aMH, CJIEAUTD 3a BBIIIOJHEHUEM IJIaHA IEHCTBUM,
aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ B IEATEIbHOCTh TPYIIIBI; BICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJIEHCTBHE, yUNThIBasi MHEHHE OKPYKAIOLIHX.

8 kaace

[IpenMeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y
00yYaromuxcst yMeHU:

— HCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJICKYJI, TEIIOBOE JBI)KCHUE aTOMOB U MOJICKYT,
arperaTHble COCTOSIHUS BELIECTBA,

KPHUCTAJUTMYECKUE U aMOp(HBIC Tella, HACKIICHHBIA M HEHACHIIIICHHBIH 1ap, BIKHOCTh BO3yXa;
TeMITepaTypa, BHYTPEHHSS SHEPIUsl, TETNIOBOH JBUTATEIb; SJIEMEHTAPHBIN dJIEKTPHUESCKHI



3apsif, SICKTPUUECKOE MMOJIe, TPOBOAHUKYU M TUAICKTPUKU, TOCTOSTHHBIN AIIEKTPUIECKHUH TOK,
MarHuTHOE I0JIE;

— pa3nuy4aTh SBJICHUS (TEIIOBOE pacIIMpEeHUe/CKaTue, TEIIoNnepeiada, TEII0BOe PaBHOBECHE,
CMauMBaHUE, KallWJUIAPHBIC SIBJICHUS, UCIIapeHHEe, KOHCHC AN, TUIaBlIEHUE, KPUCTATU3alUs
(oTBepaeBaHue), KUIIEHHUE, TEIIoNepeiaya (TeIIONPOBOIHOCTh, KOHBEKIIHUS, U3Ty4YEHUE);
AJIEKTpU3aLUs TeJ, B3aUMOJICHCTBHIE 3apsIIOB, IEUCTBUS AIEKTPUIECKOTO TOKA, KOPOTKOE
3aMbIKaHHe, B3aUMOJICHCTBUE MarHUTOB, €HCTBHE MATHUTHOTO I0JIs1 HA POBOJIHUK C TOKOM,
3JIEKTPOMArHUTHAsI MHAYKIKSA) IO OMMCAHUIO UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

— pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PU3MUECKUX SIBJICHUN B OKPYXAIOLIEM MUPE, B TOM
qrcie (pu3nYecKue SBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSDKEHUE U KaMJUISIPHBIC SIBJICHUS B
pUpoJie, KPUCTAIUIBI B IpUpo/ie, u3nydenue ColHila, 3aMep3aHue BoJI0EMOB, MOPCKUE OpHU3bI,
o0pa3oBaHuUe POCHI, TYMaHa, HHEesl, CHEeTra; 3JICKTPUIECKUe SIBICHUS B aTMoc(depe, AIeKTpUIeCcTBO
JKUBBIX OPraHU3MOB; MAarHUTHOE ToJIe 3eMJIH, Ipei MOoITI0COB, POJIb MATHUTHOTO TOJIS JIJIsS
KU3HHU Ha 3eMiie, MOJISIPHOE CUSIHUE; TIPU 3TOM MEPEBOINTH MPAKTHUECKYIO 3a/1a4y B YUeOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOWCTBA/IPU3HAKH (DU3NUECKUX SBICHHUIA;

— OIMCHIBATH U3yYCHHBIE CBOMCTBA TE U (PU3MUYECKHE SIBJICHUS, UCTIONb3Ys (PU3UIECKUE
BEJIMUMHBI (TEMIEepaTypa, BHYTPEHHSS YJHEPTHsl, KOJMYECTBO TEIJIOTHI, YAeIbHas TEIIOEMKOCTD
BELIECTBA, y/eJIbHAas TEIJIOTA IUIABJICHNUS, YeIbHAasl TEII0Ta NapooOpa3oBaHusl, yieabHas
TEIIOTa CTOPaHUs TOILTUBA, KOI(DPHUIIMEHT MOJIE3HOTO ACHCTBUS TEIIIOBOM MAIlIUHBI,
OTHOCHTEJIbHAS BIAKHOCTH BO3/yXa, JJICKTPHUUYECKHH 3apsi, CHIIAa TOKA, SJIEKTPUIECKOE
HaNpsDKEHUE, COMPOTUBJICHHUE ITPOBOJHHKA, YACIbHOE COIPOTUBIICHHUE BEIIECTBA, paboTa U
MOITHOCTbH JIEKTPUIECKOTO TOKA); IPU OMMCAHUU TPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICT
UCIIOJIb3YEMBIX BEJIMYUH, 0003HAUCHUS U €IMHUIBI (DU3MUYECKUX BEJIHUMH, HAXOAUTH (hOPMYIIBI,
CBSI3BIBAIOIINE JIAHHYIO (DM3HUSCKYIO BEIMUUHY C APYTHUMHU BEJTMYUHAMU, CTPOUTH rpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYUNH;

— XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHUS U TPOLIECCHI, HCIIOIB3YsI OCHOBHBIC
MOJIOKEHHUS MOJIEKYIISIPHO-KUHETHUECKON TEOPHH CTPOSHUS BEIIECTBA, IPUHIIUII CYTIEPIO3UIIH
noJiek (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHUs 3apsaa, 3akoH Oma i1 ydacTka IenH,
3akoH Jxxoyns—IJleHIa, 3aKkoH cOXpaHEHHs SHEPTUH; TIPU STOM J]aBaTh CIIOBECHYIO
(GopMyITHPOBKY 3aKOHA W 3aIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE,

— 0OBACHATDH (PU3HUECKHE MPOLIECCHI U CBOMCTBA TE€J, B TOM YUCIE U B KOHTEKCTE CUTYaI[Hil
MIPAKTUKO-OPHEHTHPOBAHHOTO XapaKTEPa: BBISBIATH IPUIMHHO-CIICICTBEHHBIC CBS3H, CTPOUTH
00BsicHeHUE U3 1—2 JIOTUYECKUX IIATroB C OMOpoil Ha 1—2 U3y4eHHBIX CBOWCTBA U3HUECKUX
ABJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pemiath pacu€THbIC 3a7a4i B 2—3 JEHCTBHS, UCIIONIB3YS 3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIIHE
(du3nvecKkre BeTMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4M 3alMChIBATh KPATKOE YCIIOBHE,
BBISIBJISITH HEJIOCTATOK JAHHBIX JUIs PEIICHUS 3a/1a4H, BEHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOO0XOMMBIE /IS €€ PEelIeHHUs, TIPOBOAUTH PACYETHI M CPAaBHUBATH MOJTyYEHHOE 3HAUCHHE
bu3nYeCcKoil BEMUYMHBI C U3BECTHBIMU JAHHBIMU;

— pacrno3HaBaTh NIPoOIEMbI, KOTOPBIE MOKHO PEIIUTH MPH MOMOIIN (PU3HMIECKHX METOJIOB;
HCIIOJIB3YS ONMCAaHUE MCCIEOBAHUS, BBIICTSATH MPOBEPSIEMOE MPENON0KEHUE, OIEHUBATh
NPaBUIBHOCTH MOPSAKA MPOBEACHUS UCCIIEIOBAHUS, I€IaTh BEIBOIBI;

— MPOBOJUTH OMBITHI MO HAOTIOEHUIO (PUBUUYECKUX SBICHUHN WM (DU3HMUECKUX CBOWMCTB TEI
(KanmuJUIIpHBIE SBIICHHSI, 3aBUCIMOCTb JTABJIICHUS BO3/IyXa OT €ro 00bhEMa, TEMITEpaTyphbl;
CKOPOCTH TIpOIlecca OCTHIBAHUS/HATPEBAHUS MIPH U3ITYUYEHUH OT I[BETa
M3ITYYaOIIEH/TIOTTIONIAOIIEH TOBEPXHOCTH; CKOPOCTh UCTIAPEHHSI BOJIBI OT TEMIIEpaTyphl
YKUAKOCTHU U TUIOIIATU €€ MOBEPXHOCTH; AICKTPU3AIIMS T U B3aUMOJICHCTBUE dIEKTPHUSCKUX
3aps710B; B3aUMOJICHCTBUE MIOCTOSTHHBIX MAarHUTOB, BU3YaTH3aI[Usl MArHUTHBIX TIOJICH
MOCTOSTHHBIX MarHUTOB; IEHCTBUS MATHUTHOTO TIOJISl HA MMPOBOJHUK C TOKOM, CBOWCTBA
AIIEKTPOMArHUTa, CBOWCTBA JIEKTPOIBUTATEIS TOCTOSTHHOTO TOKA): (hOpMYyITHPOBAThH



IpOBEpsiEMbIE MPEATIONIOKEHUS, COOUPATh YCTAHOBKY U3 NMPEATIOKEHHOTO 000pyI0BaHHUS;
OIUCBIBATH XOJ1 OIbITA U (POPMYIUPOBATH BHIBOJIBI;

— BBIIOJIHATH IPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa, CHJIBI
TOKa, HaNPsKEHUS C UCIOJIb30BAHUEM aHAJIOIOBBIX IPUOOPOB M JATUMKOB (PU3HUECKUX
BEJIMYMH; CPABHUBATH PE3YJIbTAThI U3MEPEHUH C YIETOM 3aJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
— IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOHN (PU3MUECKOM BEIUMUUHBI OT IPYroii ¢
MCII0JIb30BaHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTD COIIPOTUBIICHUS IIPOBOIHUKA OT €T0
JUIMHBI, ILIOIAAH ITOIIEPEYHOr0 CEYEHHsS U YIEIbHOIO COIPOTUBIICHUS BEIECTBA IPOBOJHUKA;
CWJIBI TOKA, UAYIIETO Yepe3 MPOBOJIHUK, OT HAIPSHKEHUS HA IIPOBO/IHUKE; UCCIIEI0OBAaHUE
H0CJIEI0BATEIBHOTO U NapaJlJIeIbHOTO COEAMHEHUI IPOBOAHUKOB): IIJIAHUPOBATh
UCCIIEJOBaHKE, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIEAYS IIPEATI0KEHHOMY IUIaHy,
(buKCUpOBaTh Pe3yNbTaThl NOJIYYEHHONW 3aBUCUMOCTH B BUJIE TaOIUI U rpadMKOB, JeaTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

— IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKHUX BEJIIMYMH (yAeIbHAs TEINIOEMKOCTb
BELIECTBA, CONPOTUBIIEHNE IPOBOIHNKA, pab0Ta U MOIIHOCTb 3JIEKTPUUECKOI0 TOKA):
IUIAHUPOBATh U3MEPEHNUs, COOUPATh HIKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYS MPEIJI0KEHHON
MHCTPYKLUH, U BBIYUCIIATH 3HAUEHUE BEJTUUNHBI;

— co0uro1aTh MpaBKila TEXHUKH 0€3011acHOCTH IpH paboTe ¢ 1a00paTOPHBIM 000PYI0BaHUEM;
— XapaKTepu30BaTh IPUHLHUIIBI JEHCTBUS U3YUYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOMCTB C
OIOPOi Ha X ONHUCAHUSA (B TOM YMCJIE: CUCTEMA OTOIICHHS JOMOB, TUTPOMETP, [TapoBast
TypOHHa, aMIIEpMETP, BOJIBTMETP, CIETUHK FINEKTPHUECKON IHEPTUH, ITEKTPOOCBETUTEIILHBIC
prOOPBI, HArPEeBaTEIbHBIC AIECKTPOIPHOOPHI (IIPUMEPBI), AEKTPHUECKUE IPEIOXPAHUTEIH;
AIIEKTPOMArHuT, 3JE€KTPOABUIATENb IOCTOSIHHOTO TOKA), UCIOJIb3Ysl 3HAHUSI O CBOMCTBax
bu3nueckux sBICHUH U HEOOX0qUMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

— pacno3HaBaTh NPOCThIE TEXHUYECKHUE YCTPOMCTBA 1 M3MEPHUTEIbHBIE MPHUOOPHI IO CXEMaM H
CXEMaTHYHBIM PUCYHKaM (3KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CTOPaHUs, JIEKTPOCKOII, PEOCTAT); COCTABIATh CXEMBbI AJIEKTPUUECKUX
LIENIEH C MTOCJIE0BATEIbHBIM U NIapaJUIEIbHBIM COCIMHEHUEM JIEMEHTOB, PAa3JINyasi yCIOBHbIE
0003Ha4YEeHUSI DJIEMEHTOB AJIEKTPUUECKUX LIETIEH;

— IPUBOAUTH MPUMEPBI/HAXOAUTh HH(POPMAIIUIO O IPUMEpPaX MPAKTHUECKOTO UCTIOIb30BAHUS
(bu3nyecKuX 3HaHUM B MOBCETHEBHOM KU3HU JJIs1 0OecrieueHus: 6e30MacHOCTH MPU OOPAILEHUH C
npubopaMy U TEXHUYECKMMHU YCTPOICTBaMU, COXpaHEHUS 30POBbs U COOIIOACHUS HOPM
HKOJIOTMUYECKOTO MOBEJCHUS B OKPYKaIOLIEH cpene;

— OCYILECTBJISATh MOMCK MH(OpMaIUK (prU3nUecKoro cojiepkanus B cetu IHTepHeT, Ha OCHOBE
UMEIOLINXCS 3HAHUN U IyTEM CpaBHEHUS JOMOJIHUTEIbHBIX HCTOUHUKOB BBIIETATh
UH(OPMaLINIO, KOTOpasi ABJISAETCS IPOTUBOPEUHBOI UM MOKET OBITh HEIOCTOBEPHOM;

— HCIIOJIb30BATh MIPH BBINIOJIHEHUH YUEOHBIX 3a/laHui HAYYHO-TIONYJISIPHYIO JINTEPATYPY
(bu3MUecKoro coiepkaHus, CIpaBoOuYHbIe MaTepHalibl, peCypchl ceTu MIHTepHeT; BlajeTh
npuéMaMy KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJJHOM 3HAKOBOU
CUCTEMBI B IpYTYIO;

— c03/71aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHE YCTHBIE COOOIIEHHS, 0000111ast
UH(POPMALIMIO U3 HECKOJIBKUX UCTOUHUKOB (PU3MUECKOTO COAEPKAHUS, B TOM UHUCIIE ITYOJUYHO
MPEJICTaBIISITh PE3YJIbTAaThl IPOEKTHOM WJIM UCCIIEI0BATEIbCKOM 1€ATEIbHOCTH; IPU STOM
IPaMOTHO MCIOJIb30BATh U3yYEHHBIH MOHATUIHBIN anmapat Kypca (PU3HKH, COITPOBOKIATH
BBICTYIUICHHE ITPE3EHTALNEM;

— TIPY BBINOJIHEHUH YYEOHBIX MPOEKTOB M UCCIIEAOBAHUH (PHU3HYECKHX MPOLIECCOB
pacrpenensaTb 0013aHHOCTH B TPYIIIE B COOTBETCTBUU C IMIOCTABICHHBIMH 33/1a4aMH, CIEAUTD 3a
BBITTOJIHEHUEM IUIaHa IEHCTBUI U KOPPEKTUPOBATh €r0, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIH
BKJIAJ] B I€ATEIbHOCTh TPYIIIbI; BBICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE, MPOSIBIISIS
TOTOBHOCTb pa3peratb KOH(PIUKTHI.



9 kaace

[TpenmeTrHble pe3ynbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPAXkaTh CYPOPMHUPOBAHHOCTD Y
0o0yyaromuxcs: yMeHHi:

— UCIMOJIb30BaTh MOHATHS: CUCTEMA OTCUETa, MaTepUalIbHas TOUKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JBMKEHUS, nedopmanus (ynpyras, niacTudeckas), TpeHue,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M MEPETPY3KHU; LIEHTP TAXKECTU; aOCOIIOTHO
TBEPIOE TEINO, EHTP THKECTU TBEPAOTO Teja, PABHOBECHE; MEXaHUYECKUE KOJICOAHUS M BOJIHBI,
3BYK, MH()pa3BYK U yJIbTPa3BYK; JJIEKTPOMArHUTHBIE BOJIHBI, IKaJIA 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPHI HCITYCKaHUS U MOTJIOUIeHUs; anbda-, 6eta- u
ramMMa-u3J1y4eHusi, U30TOIIbl, SA€pHAs YHEPTEeTHKA,;

— pa3nuyath ABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEMHOE JBUKEHUE,
PaBHOYCKOPEHHOE IPAMOJIMHEHHOE JBH)KEHUE, CBOOOIHOE 1aIEHUE TEJ, PABHOMEPHOE
JBIDKEHUE 110 OKPY)KHOCTH, B3aUMOJICHCTBHE Tell, pEAKTUBHOE BM)KEHUE, KoeOaTeIbHOe
JBYDKEHUE (3aTyXarolllue U BBIHYKJICHHbIE KoseOaHMs), Pe30HaHC, BOJHOBOE JBH)KEHUE,
OTpakeHME 3BYKa, IPSIMOJIMHEIHOE paclpoCTpaHEHHE, OTPAKEHHUE U IIPETIOMIICHUE CBETA,
IIOJIHOE BHYTPEHHEE OTPa)K€HHE CBETA, PA3JIOKEHHE OeJIOro CBeTa B CIEKTP U CIOXKEHUE
CIICKTPAJIbHBIX OBCTOB, JUCIICPCHUA CBCTA, CCTCCTBCHHAA PaJUOAKTHBHOCTb, BOSBHUKHOBCHUC
JMHEHYaTOro CEeKTpa U3JIy4eHUs ) [0 OMMCAHUIO UX XapaKTEePHbIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX TAHHOE (PU3UUECKOE SBIICHHE;

— pacro3HaBaTh NPOSBIECHUE U3YYEHHBIX (PU3MUECKUX SBICHUHN B OKpYXarollleM MUpE (B TOM
quciie (1)I/I3I/I‘I€CKI/IG SABJICHUSA B IIPUPOAC: ITPUIIUBBI U OTJIMBLI, ABUKCHUC IIJIAHCT ConneyHomn
CHCTEMBI, PEaKTUBHOE JIBUKEHHE KUBBIX OPIaHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH,
3CMIICTPACCHHUC, celicMrUecKne BOJIHBI, HYHaMH, 5X0, IBCTA TCJI, ONITUYCCKUC ABJICHUA B
npupoe, OMoIOTnYecKoe eiicTBUE BUAUMOTO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3JTy4EeHUH; €CTECTBEHHBIH PaMOAKTUBHBINA ()OH, KOCMUYECKHE JIyUH, PaIHOAKTHBHOE
U3JIy4eHUe NPUPOIHBIX MUHEPAJIOB; JIeHCTBUE PaJMOaKTUBHBIX U3IYYEHUN Ha OPraHu3M
YeJI0BeKa), IPH 3TOM NEPEBOIUTH MPAKTHUECKYIO 33a/1a4y B YU€OHYIO, BBIACISATH CYIICCTBCHHbIC
CBOWCTBa/NMpU3HAKU (PU3NUECKUX SIBIICHHIA;

— OIKUCBIBATH U3YYCHHBIC CBOMCTBA TEI U (1)I/I3I/II-IGCKI/I€ SABJICHUS, UCIIOJIB3YS (1)I/I3I/I‘-IGCKI/I€
BEJIMYMHBI (CPEIHSSA U MTHOBEHHAs! CKOPOCTb TeJla IPU HEPAaBHOMEPHOM JIBUJKEHUH, YCKOPEHUE,
nepeMelnieHue, MyTh, yriaoBas CKOpOCThb, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CUJIa TAXKECTH,
YCKOpEHHEe CBOOOHOIO MaJIeHHs, BEC Teja, UMITYJIbC Tella, UMIYJIbC CHIIbI, MEXaHUYeCcKast
pa60Ta 1 MOIIHOCTbB, MOTCHUOHAJIbHAA SHEPTHUA TCJIAa, IOAHATOI0 HaJl MIOBEPXHOCTHIO 3€MJIH,
NOTEHLIMAIbHAS DHEPTUs CXKATON NPYKUHBI, KHHETUUECKAsl YHEPT U, TOJIHA MEXaHUYeCKas
SHEpTrUid, ICPUO XU HaCTOTAa KOJ'I€6aHI/II\/JI, AJIMHA BOJIHBI, TPOMKOCTD 3BYKa U BBICOTA TOHA,
CKOpOCTb CBETAa, MI0Ka3aTeNb MIPEIOMIIEHHUS CPE/ibl); IPU ONMCAaHUM MTPABUIIBLHO TPAKTOBAThH
q)HSI/IquKI/II\/’I CMBICJT UCITOJIB3YEMBIX BCJIMYUH, 0003HaYeHHsT U CAMHUIIbI (i)I/I3I/I‘~IGCKI/IX BCJINYHH,
HaXOJUTh (POPMYJIBI, CBS3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BEITMUMHAMH,
CTPOUTH rpadMKN U3YUYCHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIIUYUH;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHUE ABJICHUS U MPOLIECCHI, UCIIOIb3YsI 3aKOH
COXpPAaHCHUS SHCPIrur, 3aKOH BCCMUPHOTO TATOTCHHA, TPUHIOUII CYTICPIIO3UIIUA CUJI, TPUHIHUIT
OTHOCUTENBHOCTH ["annies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa, 3aKOHBI
OTpaXEHUsI U MIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUs 3apsAJ0BOI0 U MacCOBOTO YUCEIN MTPH
SJIEPHBIX PEaKIHsIX; IPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA U 3aHCHIBATh €r0
MAaTEMATUYCCKOC BBIPAKCHHUC,

— OOBSCHATDH (PU3NUECKHE MPOLIECCH U CBOMCTBA TEJI, B TOM YHCIIE M B KOHTEKCTE CUTyallui
IMPAKTUKO-OPUCHTHPOBAHHOT'O XapaKTEpa: BBIABIATE IPUYNHHO-CIICACTBCHHBIC CBA3H, CTPOUTH
00BsICHEHUE U3 2—3 JIOTHYECKUX IIAaroB C OMOPOil Ha 2—3 U3Y4YEeHHBIX CBOMCTBA (PU3MUYECKUX
ABJIEHUH, PU3NUECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pemuath pacy€THbIE 3a7auil (OMHUpPArOIINECs Ha CHCTeMY U3 2—3 ypaBHEHUI), UCTIONIb3Ys
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLINE (PU3NUYECKUE BEJIMYMHBI: HA OCHOBE aHallM3a yCJIOBUS 3a7jaun
3aMMChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOIIME MU U30BITOUHBIE JaHHBIE, BHIOMPATh



3aKOHBI U OPMYJIBI, HEOOXOIUMBIE JJIsI PEIICHUS, IIPOBOIUTEH PACUETHI M OIICHUBATH
PEATMCTUYHOCTD MOJYYCHHOTO 3HaUCHUSI (PU3MUECKON BEIMIHMHEI,

— pacmo3HaBaTh MPoOIEMbI, KOTOPBIE MOXHO PEIIUTh IPHU MOMOITH (U3NIECKUX METOJIOB;
UCTIONIB3Ys ONTMCAHKE MCCIICIOBAHMUS, BBICIISATH IIPOBEPSIEMOE MPEAIONIOKEHHE, OLICHHUBATh
MPABUJILHOCTH MOPSIIKA MPOBEICHUS UCCIICIOBAHMSI, IEJIATh BBIBOJIbI, HHTEPIIPETHPOBATH
pe3ysbTaThl HAOIIOACHUHN U OTIBITOB;

— MPOBOJUTH OMBITHI O HAOIIOICHUIO (PU3UUYECKUX SBJICHUH WM (DU3UUECKUX CBOWCTB TEI
(u3y4eHue BTOporo 3akoHa HproTOHA, 3aKOHA COXPAHEHUS SHEPTUH; 3aBHCUMOCTD TIEpHOJIa
KoJie0aHUH MPY>KUHHOTO MAasITHHKA OT MAcChl TPy3a M KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTH OT
aAMILTUTYIBI MAJIBIX KOJIEOaHMIA; TPSIMOJIMHEITHOE pacIpOCTPpaHEHHE CBETA, PA3JIOKEHHE OEIoro
CBETa B CIIEKTP; U3YUCHHUE CBOMCTB H300paKEHHUS B TUIOCKOM 3€pKajie U CBONCTB M300pakeHUS
npeaMeTa B coOUparolei InH3e; HaOIkIeHHE CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB MU3JTyUYCHUS ):
CaMOCTOSITENILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HA00Opa 000pYI0BaHUS; OTIMCHIBATE XO]]
OIIBITA U €TO PE3YJIbTaThl, POPMYIUPOBATH BHIBOJIBI,

— MPOBOJUTH MPU HEOOXOAMMOCTH CEPHUIO MIPSIMBIX H3MEPEHUH, ONpeIeTsis CpeHee 3HAaUCHNE
H3MEpPsIeMON BeIMUMHBI (OKYCHOE paccTosiHUE coOUparoiiel JUH3b1); 000CHOBBIBATH BHIOOD
croco6a M3MepeHUs/M3MEPUTEIILHOTO TIPUOopa;

— TPOBOJIUTH UCCIICOBAHUE 3aBUCUMOCTEH (PH3MUECKUX BEIIMYHMH C UCIIOJIb30BAHUEM MTPSIMBIX
WU3MEpEHUH (3aBHCHMOCTH ITYTH OT BPEMECHH IPU PAaBHOYCKOPSHHOM JBM)KCHHUH 0€3 HadaIbHOU
CKOpOCTH; TIeproJia KoJIeOaHH MAaTeMaTHUYECKOT0 MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yTJIa
OTpPaKCHHSI CBETA OT yrJla IMaJeHUs U YIJia MPeJIOMIICHUS OT yIJia NMajeHus ): INIaHUPOBATh
UCCIICIOBAaHKUE, CAMOCTOSITEIILHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YIbTAThI MOJTyYCHHON
3aBUCHUMOCTH (PU3MUYECKUX BEIMYHMH C YUETOM 3a/IaHHOM IMOTPEITHOCTH U3MEPESHU B BUJIE
TaOJUI] U TPAQUKOB, J€IaTh BBIBOIBI 110 PE3yJIbTaTaM UCCIICIOBAHHUS;

— MPOBOJUTH KOCBCHHBIC H3MEPCHUS (DU3UUCCKUX BEIIMUUH (CPEIHSISI CKOPOCTh U YCKOPCHHE
TeJIa IPU PaBHOYCKOPEHHOM JIBUKCHHUH, YCKOPEHHE CBOOOTHOTO TaICHUS, )KECTKOCTD MPY)KHUHBI,
KOX(P(UITMEHT TPEHUS CKOJBKCHHSI, MEXaHHUECKast paboTa ¥ MOIIIHOCTh, YaCTOTA M IIEPUO,T
KOJICOAHUH MaTeMaTHYECKOTO U MPYKHMHHOTO MasiTHUKOB, OTITUYECKasi CHJIa COOMparoIei
JIUH3BI, PAIMOAKTUBHBIN (DOH): TNIAHUPOBATH U3MEPCHHSI; COOMPAThH IKCIIEPUMEHTATBHYIO
YCTaHOBKY U BBITIOJIHATH U3MEPEHUSs, CIeAys MPEITI0KEHHON HHCTPYKIIUN; BEIYUCISATH 3HAUCHUE
BEJIMYMHBI M aHATM3UPOBATH TIOJTyYEHHBIC PE3YJIbTaTHI;

— co0m0IaTh MpaBUiia TEXHUKK 0€30MacCHOCTH MPH paboTe ¢ 1abopaTopHBIM 000PYIOBAHUEM;
— pa3nuyYaTh OCHOBHBIC MPU3HAKH M3YYCHHBIX (DH3UUIECKUX MOJIETICH: MaTeprallbHasT TOUKa,
a0COIOTHO TBEP/IOE TENO, TOUCYHBIN UCTOYHHK CBETA, Y4, TOHKAs JHH3A, IJIaHETapHask MOJIENb
aToMma, HyKJIOHHAsl MOJIeJTb aTOMHOTO $1/Ipa;

— XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS N3YUYEHHBIX TPUOOPOB M TEXHUUECKUX YCTPONCTB C
OTIOPOY Ha WX OMHCAHUS (B TOM YHCJIE: CIIHIOMETD, JATIYNKU TIOJIOKEHUS, PACCTOSTHUS U
YCKOpEHUS, paKkeTa, 9X0JIOT, OUKH, IEPUCKOII, (hoToanmapar, ONTUYECKUE

CBETOBOJIBI, CIICKTPOCKOII, JIO3UMETP, Kamepa BuiibcoHa), HCITONIb3Ysl 3HAHUS O CBOWCTBAX
buznYeCKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

— HCITOJIB30BATh CXEMBI U CXEMaTUYHbBIC PUCYHKH H3yYEeHHBIX TEXHUICCKUX YCTPOUCTB,
U3MEPUTENbHBIX TPUOOPOB M TEXHOJOTUYECKUX MPOLIECCOB MPHU PEUICHUH yueOHO-
MPAKTUYECKHUX 3a7a49; ONTHYECKHUE CXEMBI JIJIsl TOCTPOCHUS U300paKCHHI B TFIOCKOM 3€pKajie H
coOuparoIie JT1H3E;

— MPUBOJIATH TPUMEPBI/HAX0IUTH HHPOPMAITUIO O IPUMEPaX MPAKTUISCKOTO HCITOJIb30BAHHS
bu3NYECKUX 3HAHHI B MOBCETHEBHOM KU3HU TSl o0ecTieueHus: 6€30MacHOCTH MPU OOPAIEHUH C
npruOOpaMU U TEXHUICCKHUMH YCTPONUCTBAMH, COXPAaHEHUS 370POBbS M COOJTIOICHUS HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPY>KaIOLIeH cpelie;

— OCYIIECTBIIATH MMOUCK MHPOPMAITUU (PU3NICCKOTO COIepKaHus B ceT MIHTepHeT,
CaMOCTOSITENILHO (POPMYITUPYS TOUCKOBBIN 3aMPOC, HAXOAUTH MYTH OTPEACTICHUS
JIOCTOBEPHOCTH MOJTYICHHON WH(POPMAITUU Ha OCHOBE UMEIOIIUXCS 3HAHUH U JOTTOJTHATETbHBIX
HUCTOYHUKOB;



— UCTOJIb30BATh MPH BBHINOTHEHUN YUEOHBIX 3a/laHII HAYYHO-TIONYJISIPHYIO JTUTEPATypy
(U3NUECKOro coepKaHus, CIPaBOYHbIE MaTepHalIbl, PECYpChl ceTH VIHTepHET; BlajeTh
npruéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU U3 OJHON 3HAKOBOM
CHCTEMBI B IPYI'YIO;

— CcO31aBaThb coOCTBEHHBIE MUCbMEHHEBIE U YCTHBIC COO6IJ.I€HI/IH Ha OCHOBC I/IH(bOpMaLII/II/I us3
HECKOJIbKUX UCTOYHUKOB (PU3UUECKOT0 COJEPKaHMsI, yOJINYHO MPEICTABIATh PE3YJIbTaThI
HpOeKTHOf/’I 501041 I/ICCJICI[OBaTCJIBCKOﬁ ACATCIIBHOCTU, ITPU 3TOM I'PaMOTHO HUCIIOJIb30BATh
U3y4EHHbIN MOHATUHHBIN annapar u3y4yaemoro pasjena GU3uKu U COIMPOBOXK/IATh BHICTYILICHHUE
npe3eHTalMen ¢ ya€ToM 0COOCHHOCTEH ayTMTOPUU CBEPCTHHKOB.



7 KJ1acc

Kpatkoe coaepxxanue

HasBanue
pasjena

Kparkoe conepxanue

KommuectBo
qacoB

Pa3nen 1. ®u3uka
H eé poab B
NMO3HAHUHU
OKPpY:KAaK0Iero
Mupa

®du3nka —Hayka o npupoje (2)

dusuka — Hayka O mnpupope. SIBICHUS HPUPOIBIL.
dusnyeckue  SBICHHS: MEXaHWYECKHE, TCIUIOBBIC,
ANEKTPUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

6

dusnyeckne BeJTHIHHBI (2)

dusnueckue BeIMUnHbL. M3Mepenne pu3ndeckux
BennuuH. Puzndeckue npudopsl. [lorpenrHocts
n3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

EcrecTBeHHO-HAYYHBII MeTO Mo3HaHus (2)

Kak ¢usnka u qpyrue eCTeCTBEHHBIC HAYKH U3YYar0T
npupoay. EctecTBeHHO-HAyUYHBIH METOJT TO3HAHUS:
Ha0JII0IeHUE, ITOCTAaHOBKA HAYYHOTO BOIIPOCA,
BBIJIBIDKEHHE THUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE
TUIIOTE3, OOBICHECHNE HAOJII01aeMOTO SIBJIICHUS.
Onucanue pU3NYECKUX SBJICHUN C TTOMOIIBIO MOIEICH
Jemoncmpayuu

1. Mexanuyeckue,  TCILUIOBEIC,
MarHUTHBIC, CBETOBBIC SIBIICHUSI.

2. @wusnueckre MNpUOOPHI W TpolLeaypa HPSIMBIX
U3MEPEHUI aHaJIOrOBBIM U LIMPPOBBIM IPUOOPOM.
Jlabopamopnuvie pabomot u onvimal

1. Ornpenenenue LIEHBI JICJICHUS
HU3MEPUTEILHOTO MPUOOpa.

2. I3mepenune paccToOsHUM.

3. U3mepenune o0bEMa )KUIKOCTH M TBEPIOTO Tea.

4. Onpenenenue pa3MepoB MajlbIX TEIl.

5.  Hsmepenue  TemmepaTypbl ~ NPH  ITOMOIIH
YKUJKOCTHOTO TEPMOMETpPA U IaTUYMKA TEMIIEPATYPHI.

6. IIpoBeneHue MCCiIeIOBaHMS TIO MPOBEPKE THITOTE3HI:
JTATBHOCTH TOJIETA MIAPUKA, MYIIEHHOTO TOPU30HTAIBHO,
TeM 0OJIbIIIe, YeM OOJIBIIIEC BHICOTA ITyCKa.

QJICKTPHUUYCCKUC,

IIKaJIbI

Paznen 2.
IlepBoHayajbHbIE
cBe/leHHs 0
CTPOEHHUH
BellecTBa

Ctpoenue Bemecta (1)
ATOMBI U MOJIEKYIIBI, UX pa3Mepbl. ONBITHI,
JIOKa3bIBAIONINE JUCKPETHOE CTPOCHHE BEIIECTBA.

JIBusKeHHE W B3aMMOecTBHE YacTHIl BemecTBa (2)
JIBmkenne gactuil BeniectBa. CBsi3b CKOPOCTH
JIBU>KEHUS YaCTHIL] C TEMIIEPATYpoil. bpoyHOBCKOE
neuxenue. Auddysus. BzaumonelictBrue yactuig
BEIECTBA: MPUTSKEHHUE U OTTAJIKUBAHUE

ArperatHble COCTOsIHHS BelecTna (2)

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHE Ta30B,
KHUIKOCTEH U TBEPBIX (KPUCTAITMUYCSCKUX ) TEJL.
B3aumocBs3p MeXy CBOHCTBaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSAX U UX aTOMHO-MOJICKY/ISIPHBIM
crpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHHIA BOJIbI




Paznen

3.

JBHKeHHE "
B3aHMMOeCTBHE

TeJ

Mexanunveckoe aBuzkenne (3)

Mexanundeckoe aBrkeHue. PaBHOMepHOE 1
HepaBHOMepHoe JBHKeHHE. CkopocTh. CpenHss
CKOpOCTb IPU HEPABHOMEPHOM JBH>KEHUU. Pacu€T mytu
Y BPEMEHHU JIBUKEHUS

21

HNuepuus, Macca, III0THOCTD (4)

SIBnenune nnepuuu. 3akoH uHepuuu. Bzanmonaeicterue
TE€J KaK MPUYUHA U3MEHEHUS! CKOPOCTH JIBUXKEHUS TEJI.
Macca kak Mmepa HHEpPTHOCTHU Tena. [L1oTHOCTh
BemecTBa. CBsA3b IVIOTHOCTH C KOJIMYECTBOM MOJIEKYII B
eanHuIe o0ObEMa BellecTBa

Cuaa. Buasi cuiu (14)

Cuila Kak xapakTepUCTHKa B3auMojaencTBus tei. Cuia
ynpyroctu u 3akoH [I'yka. V3mepenue cunbl cC
IIOMOIIBIO TMHAMOMETpa. SIBJIIEHHE TATOTEHUS U Cuia
Tsokectd. Cuila TSKECTH Ha Jpyrux IutaHertax. Bec
tena. Heecomocth. CniojkeHHE CUJl, HAIPABIEHHBIX 110
oJ1HOI npsimoii. PaBHozelicTByromas cuit. Cusa TpeHusl.
TpeHue CKONBXEHHS M TpPEHHE IOKOsA. TpeHue B
MIPUPOJIE U TEXHUKE

Pasznen

4.

JlaBienue
TBEPABIX TeJ,
JKHUAKOCTEH )

ra3soB

JaBaenmne. [lepenaya naBjaeHusi TBEPAbIMU TeJIAMHU,
JKMJIKOCTSIMM U ra3zamu (3 4)

HaBnenue. CriocoObl yMEHbIIICHUS U YBEIHMUCHUS
naBiieHus. JlaBimeHne ra3a. 3aBUCMMOCTD JIaBJICHUS Ta3a
oT 00béMa u Temrieparypsl. [lepenaua naBienus
TBEPIBIMH TEJIAMHU, KUIKOCTIMU U ra3aMu. 3aKOH
ITackamns. [THeBMaTHUeCKrE MAIIMHBI

21

JdaByenune ;kuakocTH (5 4)

3aBHCUMOCTbH JIaBIICHUS )KUJIKOCTH OT TI1yOHHBI
norpykeHusi. ' ugpocraruueckuii mapaoxc.
CooOmaromuecs cocypl. [ napaBnnyeckue MeXaHu3Mbl

AtMocdepHoe n1aBiaenue (6 1)

ATtMmocdepa 3emnu u atMmocdepHoe napneHue. [IpuanHbl
CYIIIECTBOBAHUS BO3MYIIHON 00070UkH 3eMiu. OnbIT
Toppuuennu. M3mepenue atMochepHOTro JaBIEeHHUS.
3aBUCUMOCTH aTMOC(HEPHOTO JAABJICHUS OT BHICOTHI Ha/T
ypoBHeM Mopsi. [Ipubops 1 u3mepeHus
aTMOC(EepHOTo TaBJICHUS

JeiicTBHE KUAKOCTH M I'a3a HA MOTPYKEHHOE B HUX
Tesno (7 )

JlelicTBue KUIKOCTH M Ta3a HA MOrPYKEHHOE B HUX
Teso. Bertankuparomias (apxuMenoBa) cuiia. 3aKoH
Apxumena. [lnaBanue ten. Bo3nyxonnaBanue

Pa3nen
"

5. Pa6orta
MOIIHOCTb.

JHeprus

Padora u momHocTh (3 4)
Mexanunueckasi padora.
MomHoCTb

12

IIpocTbie Mmexanu3Mbl (5 4)

[IpocTeie MeXaHU3MBI: pIYar, 6JI0K, HAKJIOHHAs
mwiockocTh. [IpaBuiio paBHoBecus peruara. [Ipumenenne
MpaBWJIa paBHOBECHUS pblyara K 0JI0Ky. «30510Toe
npasuio» Mexanuku. KII/] mpocTeiX MexaHU3MOB.
[TpocTeie MexaHU3MBI B OBITY U TeXHHUKE. Prlyaru B Tene




YECJI0BCKa

Mexannueckas 3Heprus (4 4)

Kunernueckas 1 moTeHIMAIbHAS YHEPTUSI.
[IpeBparienue 0JTHOrO BHJIa MEXaHUYECKON YHEPTUU B
Ipyroi. 3aKOH COXpaHEHUs U U3MEHEHUS SJHEPTUU B
MEXaHUKE

Pe3epBHOE Bpems




8 Kiacc

Pazpen 6.
TennoBbie
ABJICHUSA

Crtpoenue u cBoiicTBa BemecTna (7 4)

OCHOBHbIE ~ TIOJIOXKEHHUS  MOJIEKYJSIPHO-KMHETUYECKOU
TEOpUU CTPOCHMs BelecTBa. Macca M pa3Mepbl aTOMOB U
MOJIEKYIL. OnbIThI, MIOATBEPKIAIOIIHE OCHOBHBIE
IIOJIOKEHHSL MOJIEKYJIIPHO-KMHETHYECKON Teopuu. Monenu
TBEPIOTO, KHUJIKOTO U Tra3000pa3HOr0 COCTOSIHUN BELIECTBA.
Kpucrammmueckue v amopduble  TBEpABIE  Teua.
OOBsicHEeHHE CBOMCTB ra30B, KHJIKOCTEH M TBEPIBIX TENI Ha
OCHOBE IIOJIO)KCHHUH MOJIEKYJISIPHO-KUHETUYECKON TEOpHUHU.
CMaunBaHue Y  KanWwuIApHble  sBIEHUS. TeruioBoe
pacIIpPEHHE U CKATHE

28

TenJsioBble npoueccol (21 1)

Temneparypa. CBs13b TeMIEPATYPHI CO CKOPOCTHIO
TEIUIOBOI'O ABM)KEHUS YacTUll. BHyTpeHHss sHeprusl.
CriocoObl M3MEHEHUS BHYTPEHHEH SHEpTrUu: Terionepenadya
U COBepIIeHne paboThl. Buabl Teronepenayn:
TEIUIONPOBOJHOCTb, KOHBEKLIMS, U3nydeHue. KonmuecTBo
TEIUIOTHI. Y ieTIbHAsI TETUNIOEMKOCTD BelecTBa. TermiooomMeH
U TETJIOBOE paBHOBECHE. Y pPaBHEHHE TEIUIOBOro OanaHca.
[1naBneHue u oTBEpAEBaHNE KPUCTAINIMYECKUX BELIECTB.

VY nenvHas TerioTa miuasnenus. [lapoodpaszoBanue u
koHeHcanus. Mcnapenne. Kunenue. Y nenpHas remora
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATyPhl KUTIEHUS OT
aTMocepHoro naBieHus. BiaxxHocTs Bo3ayxa. DHeprus
TOIUIMBA. Y AeNbHAs TerioTa cropanus. [IpuHImnsl paboTh
termoBeix aurareneit. KIIJ[ remnoBoro asuraress.
TemoBele ABUTATENN U 3aIUTa OKPYKAIOLIEN CPEIBI.
3aKOH COXpaHEHMsI U MIPEBPALICHHS SHEPTUH B
MEXaHMYECKHX M TEIUIOBBIX ITpoLeccax

Paszpnen 7.
DJleKTpHYeCKHne
U  MArHUTHBIE
SIBJICHUS

DJIeKTpuYecKHe 3apsiibl. 3apsiKeHHbIe TeJla U UX
B3aumozaeicreue (7 1)

OnexTpuszanus Tein. J[Ba poga 3IeKTpUUECKUX 3apsiIOB.
B3aumopericTBue 3apsskeHHBIX Tenl. 3akoH KynoHa.
Onextpuueckoe nosie. [IpuHumn cynepnosunun
NEKTpUYeCcKuX nosieid. Hocurenu anekTpuyeckux 3aps10B.
DnemMeHTapHbIN AnnekTpudeckuit 3apsa. CTpoeHue aToMa.
IIpoBOAHMKY M TUAIEKTPUKH. 3AKOH COXPAHEHMUSI
AJIEKTPUYECKOTO 3apsa

37

I[MocTosinHbIN JIeKTPUYecKHil TOK (20 u)
DNEeKTPUYECKHU TOK. Y CI0OBUS CYILIECTBOBaHUS
AIEKTPUIECKOTO TOKA. VICTOUHHUKHM OCTOSSHHOTO TOKA.
JleficTBUS SEKTPUUYECKOTO TOKA (TEMI0BOE, XUMHUIECKOE,
MarHiTHOE). DIEKTPUYECKU TOK B )KHJIKOCTSX U Ta3ax.
DnekTpuyeckas nuenb. Cuiia Toka. IIEKTPUIECKOe
HanpsbkeHue. ConpoTHUBIIEHHE POBOAHUKA. Y JEIBHOE
CONPOTHUBIICHHE BENIECTBA. 3akoH OMa JIJisl yJacTKa IEIH.
[TocnenoBarenbHOE U NapAIJIENBHOE COSAMHEHUE
MMPOBOTHUKOB. Pab0oTa ¥ MOIIHOCTH 3JIEKTPUIECKOTO TOKA.
3akon [[xoyns—JIeHna. DneKTponpoBoaKa U MOTPEOUTETN




AIIEKTPUUECKOM 2HEpruu B ObITY. KOpOTKOE 3aMbIKaHWE

MarnuTtHble siBjaeHus (6 1)

IloctossHHBIE MarHmThl. B3ammojeiicTBHE ITOCTOSHHBIX
MarHuMToB. MaruuTHoe 1oJjie. MarHMTHOE I10JI€ 3eMIIU U €T0
3HaYeHue i ku3HM  Ha 3emuie.  OmbiT  Opcerena.
MarauTHOE TIOJIE BJIEKTPUYECKOro ToKa. IIpuMenenue
3JIEKTPOMArHUTOB B TeXHHUKE. JleliCTBME MarHMTHOIO MOJs
Ha MPOBOJAHUK C TOKOM. DJIEKTPOJBUraTEIb MOCTOSHHOTO
Toka. Mcrnosib30BaHue 3JIEKTPOJBUTATENIE B TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE

DJIeKTPOMArHUTHAsE MHAYKUHSA (4 1)
OnsiTel Dapanes. SBneHue 3J€KTPOMarHUTHON MHAYKLIUU.
[IpaBuno Jlenna. Dnektporeneparop. CriocoObl MOTydSHHS

AIEKTPUUYECKOMN IHEPTUU. DIEKTPOCTAHIINMN HA
BO300HOBJISIEMBIX ICTOYHHKAX SHEPTUU

Pe3epBHOE 3
BpeM

9 kiacc
Pa3znen 8. | MexaHnyeckoe ABUKCHUE U CIIOCO0bI ero ONMMCaHuA 40
Mexanuuyeckue (10 v)
ABJICHU S MexaHnuyeckoe JBrKeHHE. MaTepuaabHas TOYKa.

Cucrema orcuéra. OTHOCUTEIBLHOCTh MEXAHUYECKOTO
JIBWKEHUS. PaBHOMEPHOE NTPSAMOIIMHEITHOE IBUIKEHHUE.
HepaBnomepHoe npsimouHeiiHoe apmxkeHue. Cpennss u
MTHOBEHHAsi CKOPOCTb TeJIa IIPU HEPABHOMEPHOM
JIBIOKEHUH. Y cCKOpeHue. PaBHOyCKOpeHHOE
npsMolinHeiHoe nBuxenue. CBoboHoe najgenue. OnbIThl
["asnnnes. PaBHOMEpHOE IBM>KEHHE IO OKPY’KHOCTH.
[Tepuon u yacrora oOpamienus. JIuneitnas u yrinonas
CcKOpocTH. LIeHTpOCTpEMHUTENIEHOE YCKOPEHHE

B3aumopneiicreue Tea (20 u)

ITepssiit 3akoH HproToHa. Bropoi 3akon HeroToHa.
Tperuit 3akoH HeroTona. [IpuHIun cynepno3sunuu cui.
Cuita ynipyroctu. 3akoH ['yka. Cusa TpeHus: cuiia TpeHHS
CKOJIBXKEHUSI, CUJIa TPEHUsS TOKOsI, IPyTrue BHUJIBI TPEHUSI.
Cuna TsDKECTH UM 3aKOH BCEMHUPHOIO  TSATOTEHUS.
VYckopeHue cBOOOIHOro majgeHus. JIBHKeHHE IIJIaHeT
Bokpyr Connua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs 1 neperpys3ku. PaBHOBecne marepualbHON
Toukd. AOcomoTHO TBEpAOe Teno. PaBHOBecue TBEPIOTO
TeJla C 3aKPEIUIEHHOW OChK0 BpalleHus. MOMEHT CHIIBL.
[{enTp TsKECTH

3akonbl coxpanenus (10 u)

Nmnynbece Tena. 3meHnenne nmmyibca. IMImyabc CHITBL.
3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE IBUIKEHHUE.
Mexanundeckas pabota 1 MOIIHOCTh. PaboTa cuit TsokecTH,
yIpyrocTH, TpeHusl. CBSA3b SHEPTUU U PAOOTHI.
[ToTennmanpHast YHEPTUS TeJa, MOTHATOTO HaJ




MOBEPXHOCTHIO 3eMJIH. [loTeHIIMaIbHASI SHEPTUA CKATOU
npyxuHsl. Kunetnueckas sneprus. Teopema o
KMHETUYECKOW 3HEpruu. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPrUuun

Pazpen 9.
MexaHnyeckue
KoJIeOaHus "
BOJIHBI

Mexannueckue koJedanus (7 4)

KonebarensHoe nemxenue. OCHOBHBIE XapaKTEPUCTHKH
KoJIeOaHUI: IepUoJ], YacTOTa, aMILIUTY/A.
MareMaTnyeckuii U Npy>KUHHBIA MASITHUKH.
[TpeBpaieHue sHEprun Ipu KojaedaTeIbHOM JABHKEHHUH.
3aryxaroiue konebanus. BeiHyX1eHHbIE KOe0aHusl.
Pe3onanc

15

Mexannuyeckue BOJHbI. 3BYK(8 1)

CBolicTBa MEXaHUYECKUX BOJH. JlJIiHA BOJTHBI.
Mexanudeckue BOJIHBI B TBEPIIOM TeEJIE, CEHCMUYECKUE
BOJIHBI. 3BYK. [ pOMKOCTB 3ByKa M BbICOTA TOHA.
Otpaxenue 3Byka. MHPpa3ByK U yIbTpa3ByK

Pazpen 10.
DJIeKTPOMarHuTHoOe
noJje "
3JIeKTPOMATHUTHBIE
BOJIHBI

DJIEKTPOMAarHuTHOE I0JI¢ U 3JIEKTPOMATHUTHBIEC
BOJIHBI (6 1)

DJEKTPOMarHuTHOE I0JI€. DJIEKTPOMAarHUTHBIE BOJIHBI.
CaoiicTBa 351eKTpoMarHuTHBIX BOJH. [llkana
AJIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBanue
AJIEKTPOMATrHUTHBIX BOJIH JUIsI COTOBOM CBSI3H.
DJeKTpoMarHuTHas npuposa ceera. CKOpocTh CBETa.
BonHOBBIE CBOMCTBaA CBETA

Pazpen 11.
CBeTOBEIE AAIBJICHUSA

3akoHbI pacipocTpaneHus cera(6 )

Hcrounuku cBeta. JIyueBas MOJemb CBETa.
[IpssmonuHeitHOE pacpocTpaHeHHe CBeTa. 3aTMEHUs
Comnnua u JIynsl. Otpaxkenue cBera. [1mockoe 3epkaio.
3akoH oTpaxeHus cera. [Ipenomnenue ceera. 3aKoH
npenomiieHus cBeta. [lonHoe BHyTpeHHee OTpaxeHHe
cBera. Mcnonb30BaHne BHYTPEHHETO OTPaXKEHUS B
ONTHYECKUX CBETOBOJIAX

15

JIun3bl M onTHYecKkne npudopsl (6 1)
JIunza, xon nydeit B nuH3e. OnTHYecKas cucTema.
OnTuueckue npuboOpsl: poToanmnapar, MUKPOCKOI U

Tesieckon. ['ma3 kak ontuyeckas cucrema. biansopykocts u

AAJIbHO30PKOCTb

Pa3snioxkenue 0esioro ceera B cnekrTp (3 u)
Pasnoxxenue 6enoro csera B criekTp. OnbiTel HploTOHA.
CroxeHue CeKkTpajabHbIX 1BETOB. [lucnepcus cera

Pasznen 12.
KBanToBbI€
ABJICHUSA

Hcnyckanue v mOrJiomeHue cBeta aTromom (4 4)
OmneiTel Pezepdopaa v rmuianerapHast MOZI€NIb aTOMA.
Monens aroma bopa. Mcnyckanue u noryomeHne cBeTa
aromoM. KBaHThI. JInHeWUYaThIe CIEKTPBI

17

Crtpoenue atoMmHOro sigpa (6 1)

PagnoaktuBHOCTB. Anb(da-, 6eTa- 1 raMMa-u3Iy4eHusl.
Ctpoenue atroMHOro siapa. HykinonHast MoJieis aTOMHOTO
anpa. M3oronsl. PannoaktuBHele npespaenus. [lepuon
nosypacnaja. /[edcTBrs paanoakTUBHBIX U3JTyYCHHUM HA
JKHBBIE OPTaHU3MBI

Anepubie peakuuu (7 4)
SAnepHble peakiyy. 3aKOHbI COXPAHEHHUs 3apsJ0BOr0 U




MAacCOBOTO YUCEJ. DHEPrusi CBA3U aTOMHBIX siziep. CBs3b
Macchl ¥ SHepruu. Peakiyu cuHTe3a u JAeJeHUs sep.
Ucrounuku suepruu CosHia u 3BE31. SAaepHas
SHEpreTrukKa

IHoBTOpHUTENBbHO-
000010 IHii
MOYJIb

O06001menne conepkaHns KakJ0ro U3 OCHOBHBIX Pa3/IeiioB
Kypca (1076370978 MeXaHU4eCcKue, TEIUIOBBIE,
AIIEKTPOMArHUTHBIC, KBAHTOBBIC sBICHMSA. HaydHbIid
METOJ TIO3HAaHUS W €ro peajnu3alus B (DU3MYECKUX
ucciaenoBanuiax. CBsa3p  QU3MKM H  COBpEMEHHBIX
TEXHOJIOTUH B  obmacth  mepedayd  HHQOpMAIHH,
YHEPreTUKE, TPAHCIIOPTE




