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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue (Gu3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe uzydeHus pu3nKu Ha ypOBHE OCHOBHOI'O OOIIIEr0o 00pa3oBaHUs

y oOyuarorierocst 6yayT copMUpOBaHbI CICAYIONINE TUIYHOCTHBIC PE3yIbTaThl B
YacTH:

1) MAaTPUOTUYIECCKOI'0O BOCIIMTAHUA

— IPOSIBIICHHE WHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(u3nuecKoi HayKH;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;
2) rpaKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKHX MNpoOJieM, CBA3aHHBIX C NPAKTUYECKHUM MPUMEHEHUEM
JTOCTH)KEHUM (PU3UKH;

— OCO3HaHHWE BAXHOCTH MOPAJIBHO-DTHUYECKUX IPUHIUIIOB B ACATEIIBHOCTU
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITHE ICTETHUYECKUX KavyeCTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTO NMO3HAHMS

— OCO3HaHUE UEHHOCTH (U3MYECKOW HAayKh Kak MOIIHOTO HHCTPYMEHTa
II03HAHUSI MHpPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHIIEH COCTAaBIIAIOLLEH
KYJIBTYPBI;



— pa3BUTHE HAy4YHOU JIFOOO3HATEJIBHOCTH, HMHTEpeca K MCCIEA0BATEIbCKOM
JIeSITEIbHOCTH;

S) dopmupoBaHMs  KYJbTYPbl  310pOBbSI W  3MOLMOHAJIBHOIO
0/1aromnoJry4us:

— OCO3HaHHUE IIEHHOCTU Oe3omacHoro oOpas3a >KU3HU B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHPE, BAXKHOCTH TIPAaBWJI OE30MAaCHOTO TIIOBEICHUS Ha
TPaHCIIOPTE, HA JOpOTraxX, C AICKTPUUYECCKUM M TEIUIOBBIM O0OOpPYIOBAaHHUEM B
JOMAIITHUX YCIIOBHUSX;

— c(hopmMupoBaHHOCTh HaBblKa pedieKCUH, MpPU3HAHUE CBOETO IIpaBa Ha
OLIMOKY M TAaKOI'0 e MpaBa y APyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTH€ B pPEUICHUWU MPAKTHUYECKUX 3a/ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTHYECKOW U
COIIMAJIbHOM HAIMpaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (PU3NUECKUX
3HAHUI;

— WHTEPEC K MPAKTUICCKOMY H3yUCHUIO TPO(ECCHi, CBSI3aHHBIX C (DU3UKOMH;
7) IKOJIOTrH4e€CKOr0 BOCIIMTAHUSA:

— OpHUEHTAllUi Ha TPUMEHEHHE (PU3NYECKUX 3HAHWUW I PEIICHUs 3aaad B
00JIaCTU OKPY’KAIOIIEH Cpenbl, IJIAaHUPOBAHHS IIOCTYNKOB W OLEHKH HUX
BO3MOXHBIX ITOCJICICTBUU JIJIs1 OKPY’KAIOLIEN CPEbI;

— OCO3HaHME TI00ATBLHOTO XapakTepa AKOJIOTHYECKUX MPOoOJIeM U IMyTed ux
pelieHus;

8) ajanTanum K M3MEHAIOWIUMCH YCJIOBMAM COLMAJIBLHON W NPHPOIHOH
cpeabl:

- HOTpe6HOCTI) BO BSaHMOHeﬁCTBHH IIpX BbIIIOJIHCHHUHU I/ICCJ'IGJ_IOBaHI/Iﬁ 141
ITPOCKTOB (1)H3H‘I€CKOI>1 HarpaBJICHHOCTH, OTKPLITOCTH OIIBITY W 3HAHWAM

APYIux;

— IHOBBINICHUC YPOBH:A CBOCH KOMIIETEHTHOCTH qcpe3 IMPAKTHYCCKYIO
ACATCIBbHOCTD,

— MOTPEeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (DOPMYIUPOBAThH
U], TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;



e — 0co3HaHHE JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTu
buzukwy;

e — IUJAHUPOBAHHWE CBOETO PAa3BUTHS B NPUOOPETEHUH HOBBIX (PUIUUECKHUX
3HAHUIM;

e — CTPCMIJICHUC aHAJIM3NPOBATh U BLISABIIATH B3aMMOCBA3U ITPHUPO/IHI, O6I_HCCTBa u
3KOHOMHMKH, B TOM 4YUCJIC C UCIIOJIb30BaAHHUCM CI)I/ISI/I‘ICCKI/IX 3H3HHI>1;

e — OLEHKA CBOMX JEWCTBHM C YYETOM BIMSAHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX IN100aTbHBIX OCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe ocBoeHMS TporpaMmbl 10 (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 006pa3zoBanus y o0ydaronierocs: Oyayt chopMUpOBaHbl MeTaNpeAMeTHbIE
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEIbLHBIC YHUBEPCAIbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHUBHBIE  yHHBEpCAJIbHbIC  Y4eOHBbIC  JICUCTBUS,  PErYJISITUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC T1EUCTBUS.

ITo3naBaTebHBIE YHUBEpPCAJIIbHBIC y‘leﬁﬂble HeﬁCTBHﬁ

ba3oBble jioruyeckne 1eiicTBU:
eBBISIBJISAITh W XapaKTePU30BaTh CYIISCTBCHHBIC MPU3HAKA OOBEKTOB
(s1BICHUIN);

 YyCTAaHABJIMBATh CYIIECTBCHHBIN MPHU3HAK KIacCHU(DHUKAIIMN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,;

e BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX ¥ HAOIIOJEHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

e BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M TPU HW3YYCHUU (DU3NYECKUX
SIBJICHUI U TIPOIIECCOB, J€1aTh BBIBOJIBI C MCIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh TUIIOTE3BI O B3aWMOCBS3SX
(bU3UYECKUX BEJIMYMH;

e CAMOCTOSITEIFHO BBIOMPATh CIIOCO0 pelieHust ya4eOHOM (Pu3nyecKko 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB pEIICHHs, BBIOOp HamOolee
MOIXOJISIIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejbcKe 1eCTBUSA.
e UCIIOJIb30BATH BOIMPOCHI KaK UCCIIEA0BATENBCKUA HHCTPYMEHT O3HAHUS,



e IPOBOAUTH [0 CAMOCTOSATEIBHO COCTABIEHHOMY ILJIAHY OINBIT, HECIOMKHBIM
¢u3nyeCKuit IKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS,

e OIICHNBAThH Ha IMPUMCHUMOCTD 141 JOCTOBCPHOCTD I/IH(I)OpMaHI/II-O,
MMOJIYUYCHHYIO B X0AC UCCICAOBAHUA NJIN SKCIICPUMCHTA,

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOILIECHUSI U BBIBOJBI MO pe3yibTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, HCCIIEIOBAHUS;

¢ [IPOTHO3UPOBATH BO3MOXHOC ,ZI&JII)HGI\/’IIHQC Pa3BUTHUC (1)I/I?>I/III€CKI/IX
IMpOoHCCCOB, 4 TAKKC BBIABUTATH IIPCAIIOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX
YCIOBUAX 1 KOHTCKCTAx.

Pa6ora ¢ unpopmaunmeii:
e IPUMEHATHh PA3JIUYHBIE METOIbl, HHCTPYMEHTHI U 3alPOChl MPU MOUCKE U
orOope WHGOPMAIMKM WIA JIaHHBIX C Y4ETOM MPEIIOKEHHOU Yy4eOHOU
dbuznyeckoil 3a1a4u;

¢ AHAJIN3UPOBATb, CHUCTCMATU3HUPOBATL W HHTCPIIPCTUPOBATH I/IH(l)OpMaHI/IIO
Pa3IMYHbIX BUJIOB U (bOpM MpCaACTaBICHUA,

e CAMOCTOSITEJILHO ~ BBIOMpaTh  ONTUMANBHYIO  (OpMYy  MpeACTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXHBIMU
CXE€MaMH, IMarpaMMaMu, UHOU rpauKoi M UX KOMOMHALIUSMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:
eB XOJIc OOCYXIIeHHS Y4YEeOHOro Marepuasna, pe3ybTaTOB JIa0OPaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX Aa€MOM TEMBI U
BBICKA3bIBaTh WJEH, HALIEJICHHbIE HAa PELIEHUE 3a/ayd U TNOJJEp KaHHE
01aroKeIaTeaIbHOCTH OOIICHUS;

e COTOCTABJISITh CBOU CYXKAECHUS C CYXKICHUAMH IPYTHX YYACTHUKOB JAUAJIOra,
OOHapyXUBATh Pa3IUYUE U CXOJICTBO MO3UITUH;

¢ BbIpa’XaTb CBOIO TOYKY 3PCHHA B YCTHBIX U IINCBMCHHBIX TCKCTAX,

e MyOJUYHO TPEACTABISATh PE3YJIbTaThl BBIOJHEHHOTO (PU3UUYECKOTO OIbITa
(PKCIIepUMeEHTa, UCCIIeI0BaHus, IPOCKTA);

e IOHMMATh U HMCIOJB30BATh MPEUMYLIECTBA KOMAHIHON U MHAUBUIYAJIBHON
paboThI U PELICHUH KOHKPETHOU (PU3nUYecKoi mpoOieMbl;

e IPUHUMATH LIEJIM COBMECTHOM IESITEIIBHOCTH, OPTaHU30BbIBATH JIEUCTBUS 110
e€ JIOCTIDKEHHUIO: paclpelessiTh pojid, OOCYXJaThb THPOIEecChl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOIBKUX JIFO/ICH;



¢ BHITIOJIHATD CBOIO 4acTh PaOOTHI, TOCTUras KauyeCTBEHHOTO pe3yJibTaTa I10
CBOEMY HAIIPABJIICHUI0O W KOOPAWHUPYS CBOHM JEUCTBUA C JPYTHUMHU
YJI€HaMU KOMaH/Ibl;

e OLICHMBATh KAau€CTBO CBOETO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPUSM,
CaMOCTOATEIEHO C(OPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:
e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUSAX, TPEOYIOIINX JIJIs
pereHust GU3NIECKUX 3HAHWM;

e ODUEHTUPOBATBHCS B PA3AMYHBIX  IOAXOJAaX  IPHUHATHUS  pPELICHUM
(MHIMBUAYaTbHOE, MPUHATUE PEUICHUS B TPYIE, NPUHITHE PEIICHHA
TpyIIoNn);

¢ CAMOCTOATEIBHO COCTABJIATh AJTOPUTM PELIECHUS (PU3NYECKON 3aJauM WU
IUTAHA HUCCIEAOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh IIPEIJlaraéMble BAPUAHTHI pELICHUM;

o 1CJIATDH BI)I60p )51 6paTI> OTBCTCTBCHHOCTD 34 PCIIICHHC.

CaMOKOHTPOJIb, 3MOLIMOHAIbHBIA HHTEJLJIEKT:
e JaBaTh aJICKBATHYIO OLICHKY CUTYAI[MH U IIpEJIaraTh jiaH €€ N3MEHEHUS,

¢ OOBSCHATh  NPUYMHBI  JOCTHKEHUS  (HEAOCTUKEHUS)  pe3yibTaToB
NEesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTHUBBI B JIEITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
(GU3UYECKOTO  HCCIICIOBAHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENILCTB, WM3MEHMBIIUXCS CHUTYallMi, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEN;

¢ OICHUBATL COOTBCTCTBUC PE3YyJIbTAaTa LUCIIN U YCIOBUAM;

e CTaBUTL ce0s HA MECTO APYyroro 4CJIOBCKa B XOAC CIlopa WK JUCKYCCHUU Ha
HAay4YHYIO TCMY, IOHUMATb MOTHBBI, HAMCPCHUA U JIOTUKY APYTOIO,

e PU3HABATh CBOE MPABO HA OLIMOKY MPH pelieHnH PU3NYECKHUX 3a7a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI



K xonIy 00yuenus B 7 Kjaacce mpeaMETHBIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e HICTIONH30BATh MOHATHS: (PU3NUYECKUE U XUMUUICCKUEC SBIICHUS, HAOIOCHUE,
HKCIIEPUMEHT, MOJIENb, TUNOTE3a, SAUHUIBI (PU3UUYECKUX BEITUYHH, aTOM,
MOJIEKYJIa, arperatHbleé COCTOSIHUS BemiecTBa (TBEpIOE, KHUIKOE,
razoo0pa3Hoe), MEXaHH4eCKoe ABMKEeHHE (pPaBHOMEPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOMCHUCTBYIOMIAS CHIIA, JePOpMaIIHs
(ympyrasi, IiactTudeckasi), HeBECOMOCTb, COOOIIAIOLTUECS COCY/IbI;

e pazuuaTh sBACHUS (Auddy3usi, TEIUIOBOE BIKCHHUE YaCTHIl BEIIECTBA,
PaBHOMEPHOE  JIBUKCHHE, HEPABHOMEPHOE  JIBUKCHHE, HWHEPLMS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllcHUsA, IMepefaya JOaBJICHHUS TBEPABIMU TeEJIAMHU, JXUAKOCTSIMU U
razamu, arMocdepHOe JaBlieHHWEe, IUIaBaHUWE TeJl, MpeBpaIicHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

epacmo3HaBaThb  MPOSBICHHE  W3YYEHHBIX  (PU3WYECKUX  SBJICHUUH B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKUE SIBJICHUSA B IPUPOJE:
IPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIUSHHE
aTMOoCc(epHOro JaBJIEHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluary B
TeJe YeJIOBEKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICNISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUIA;

¢ ONIUCHIBATh HU3YYCHHBIE CBOMICTBa Tel W (DU3MUECKHUE SIBICHUS, UCIOJB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSKECTHU, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAsl CUJla, MEXaHUYecKas padoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CWIbl, KO3()()UIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KUHETUYECKass W TOTEHIMAIbHAsS JHEPTHUs), MPH OMHCAHWW TMPABUIHHO
TPaKTOBaTh  (PU3WYECKUN  CMBICT  HUCHOJB3YEMBIX  BEIMYMH, UX
0003HAaYEHUsI U EIUHULBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3Ys MpaBUJia CJIOKEHHsS CUII (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0JoKa),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYECKOU



SHEPruu, NpPH O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

 00BSCHATH (PU3NYECKUE SBJICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCT€ CHUTyallUii INPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpPOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pelIaTh pacy€THBIE 3a/1a4 B 1—2 NeHCTBUS, HCIIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3BIBAIOIIME (PU3NYECKUE BEIUYMHBL: HAa OCHOBE AaHaln3a YCIOBUS
3ala4yd  3alMChIBaTh KpPAaTKOE YCIOBHE, TOJCTaBIATh (PU3UUYECKHE
BEJIMYMHBI B ()OPMYJBI U NPOBOAMTH PAcd€Thl, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

e pacmo3HaBaTb HPOOJIEMBI, KOTOPbIE MOXHO pEHIMTh MpPU I[OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIJIETSATH TPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

e IPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (PU3NYECKUX SIBICHUM MIN (PU3NUECKUX
CBOMCTB Tes: (hOpMYJIUPOBATH MPOBEPSIEMBIE MPEANOI0XKEHUSA, COOUPATh
YCTAaHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHUS, 3aMUChIBATh XOJ OMbITa U
bopMyIHpOBaTh BHIBO/IBI,

¢ BBITIOJTHATH TIPSIMBIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tela, 00bEMa,
CWJIbI U TEMIIEPATypbl C HCIIOJIB30BAHMEM AaHAJIOTOBBIX M IHU(PPOBBIX
npuOOpOB, 3alUCHIBaTh TOKAa3aHUS TMPUOOPOB C YUYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

e IPOBOJIUTH HUCCIIEOBAHUE 3aBUCUMOCTH OJIHOM (DU3MUECKOW BETUYUHBI OT
JPYroMl C HCIOJIb30BAHUEM TMPSAMBIX H3MEpPEHU# (3aBUCUMOCTU TMyTH
PaBHOMEPHO ABWKYIIETOCS Tela OT BPEMEHU JBM)KCHHS Teja, CHJIBI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT TUIOMIAAN COMPUKOCHOBEHHUS TEJI, CHUJIBI
YOPYTOCTA OT Y/UIMHEHHS TPY>KUHBI, BBHITAIKUBAIONICH CUIIBI OT 00BhEMaA
MOTPY>KEHHOW YacTH TeJla M OT TJIOTHOCTU KUAKOCTH, €€ He3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT TIyOMHBI, HA KOTOPYIO TIOTPYXKEHO TeJI0, YCIOBUI
TJIaBaHUs TeJl, YCIOBUW paBHOBECHS pblyara W OJOKOB), Y4aCTBOBAaTh B
MJIAHUPOBAHUM  YYEOHOTO WCCIIEIOBAaHUSA, COOMpATh YCTAHOBKY U
BBHITIOJIHATh W3MEPEHUsI, CIEAys NPENJIOKCHHOMY IUIaHy, (DPUKCHpOBaTh



pE3yNbTaThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIWYUH B BHUJC
MPEIOKEHHBIX TaOMUIl W TpauKOB, AENaTh BBHIBOILI IO PE3yJIbTaTaMm
HCCIICIOBAHUS;

 IPOBOJIUTh KOCBEHHbIE U3MEpeHUs (U3MUYECKUX BENUYUH (IJIOTHOCTh
BEILECTBA JKUIKOCTH M TBEPAOrO TE€la, CHJIA TPEHUS CKOJIBXECHHUS,
JABJICHUE  BO3AyXa, BbITAJKMBAIOUIAs  CHJA, JIEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHCTBUS
MNPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIMU: TIPH
BBIIIOJIHEHUH HW3MEPEHHM COOMpPATh SKCHEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCTISITh 3HAYEHNE UCKOMOU BEITMYUHBI;

e COOITIO/IATh TIPaBWJIa TEXHUKU O€30MaCHOCTH MPH paboTe ¢ J1abopaTOPHBIM
0o00opy1I0BaHUEM;

e YKa3bIBaTh IPHUHIUIILI JCHCTBUS NPUOOPOB M TCXHHUYCCKHX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIYar, MoIBMKHBIA W HETIOBMKHBIN OJIOK, HAKJIIOHHAS IIOCKOCTB;

e XapaKTepU30BaTh IMPUHIUMBl  JEHCTBUS  U3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
NOAIIMITIHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHA IIpecc,
MaHOMETp, BBICOTOMEP, TOPUIHEBOI HACOC, APEOMETP), UCIIONIb3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX ABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJUTH PUMEPHI (HAXOAUTh UH(GOPMAIIUIO O IPUMEPAX) NPAKTUYECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHMKA B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHusi 0€30MACHOCTH TMpU  OOpalieHuu ¢ npudbopamMu H
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOCHUS
HOPM 3KOJIOTUYECKOTO MOBEAEHUS B OKPY KAIOILIEH Cpee;

¢ OCYIIECTBIIATHL OTOOpP HWCTOYHMKOB wWHpopmanuu B VHTepHeTe B
COOTBETCTBUM C 33JIaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEKOILIINXCS
3HAHUM W TyT€M CPaBHEHUS PA3JIMUYHBIX HCTOYHUKOB BBIJICIATH
uHpopMaInoo, KOTOpas SIBISETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEOCTOBEPHOM;

e ICTIONIL30BATh TPU BBHITIOJIHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOrO0 COJEp)KaHHS, CIPABOYHBIC MaTepHabI,
pecypcbl cetu IHTEepHET, BIaieTh MpUEMaMHu KOHCTICKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;



e CO3/1aBaTh COOCTBEHHBIE KpAaTKUE MHUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB MHpOpMaIuu (HU3HUECKOTO COJEPKaHUsA, B TOM
qucie MyOJMYHO JenaTh KpaTKUE COOOIIEHUs O pe3yibTaTax HpPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHBbI NOHATUHHBIM amnmapaT Kypca (U3MKH, CONPOBOXKIATh
BBICTYIUICHUE MTPE3EHTALIUEH;

e[IpH BBINOJHEHUH YYEOHBIX IPOEKTOB M MCCIEAOBAHUN pacHpeiesaTh
00513aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIEIUTh 3a BBINOJHEHUEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHI1y 00yueHus B 8 kJacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

* ICIIOJI30BATh IOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBHKCHHE
aTOMOB U MOJIEKYJI, arpEraTHbIC COCTOSIHUS BEILIECTBA, KPUCTAIUINUECKUE U
amop(HbBIC TeJa, HACHINICHHBIM M HEHACHIEHHBIM mMap, BIAXHOCTD
BO3/yXa, TEMIEepaTypa, BHYTPEHHSsS DHEPrus, TEIUIOBOW JBUTATEIb,
AIIEMEHTAPHBIN ANEKTPUUYECKUHN 3apsJl, HIEKTPUUYECKOE TOJIE, IPOBOIHUKU
Y IUDJICKTPUKH, IIOCTOSIHHBIN AJIEKTPUUYECKUN TOK, MArHUTHOE I10JIE;

e pa3MYaTh SIBJICHUS (TEIUIOBOE PACIIMPEHHE U CXKaThe, TeIuiolepeaaya,
TEIJIOBOE PABHOBECHE, CMAUMBAaHUE, KAIWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTaUIM3anus (OTBEpIACBaHHUE), KHIICHUE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIUS, H3JIyYCHHUE),
AJICKTPU3ALUS TEJ, B3aUMOJCHUCTBHUE 3aPS0B, JEUCTBUS IJIEKTPUUECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TMOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

e pacClio3HaBaTh  MPOSIBJICHUE  U3YYEHHBIX  (PU3MYECKUX  SBJICHHU B
OKpY’XalllleM Mupe, B TOM 4ucie (U3HUECKUE SIBICHUS B NPUPOJIE:
NOBEPXHOCTHOE HATSHKEHHWE U KalWULIpHbIE SBJICHUS B MPHUPOJE,
KpUCTaulbl B mpupoae, u3iydyeHue ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, SJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO MKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Jpeld MoyitocoB, posiib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, NOJSIPHOE CUSIHUE, NIPU 3TOM MEPEBOJUTH MPAKTHYECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (HU3UYECKUX
SIBIICHU;



* ONIUCHIBATh M3YUYCHHBIE CBOMCTBA TeNl M (DU3UUECKHUE SIBICHUS, UCIOIB3YS
¢dusznyeckre BeIUMUMHBI (TEMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIJIOTHI, yJeIbHas TEINIOEMKOCTh BEIECTBA, YACIbHAs TEIUIOTA
IUIaBJICHUS, YJeNbHAs TEIoTa MapooOpa3oBaHus, YJelbHAs TEIJIoTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM
MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsl,
CUJja TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIEIbHOE  CONPOTHUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTb
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €AUHMIIBI
¢u3nYeCKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JTAHHYIO
¢u3NYECKyI0 BEMUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBIEHUS U MPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUH
CTPOCHMS BEIIECTBA, MPUHLMNI CYNEPHO3ULMU MOJEH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHS 3apsia, 3akoH OMma JiJIsl yyacTKa IeMu, 3aKOH
Jxoynsa—JleHna, 3aKkOH COXpaHEHHWS DJHEPrUM, IPU HSTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHUE;

¢ O0BSCHATH (PU3MYECKHE TMPOIIECCHl U CBOMCTBAa TEJI, B TOM 4YHUCJIE U B
KOHTEKCTE CHUTYallMi MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Onopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacy€THbIE 3a/1a4u B 2—3 NEHUCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLME (PU3NYECKUE BEJIUYMHBI: HAa OCHOBE aHalu3a YCIOBUS
3aJ1ayyl 3aIUCBhIBaTh KPATKOE YCIOBHE, BBIABIATH HENOCTATOK JaHHBIX IS
peuieHus 3aa4yu, BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE Jisi €€
peuieHusi, NpPOBOAUTH pPacy€Thl U CPAaBHUBATh IOJYYEHHOE 3HAYEHUE
(U3UYECKOI BEJIMYMHBI C U3BECTHBIMU JTAHHBIMU;

e paCIioO3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pEHIUTh TMPU  TTOMOITH
(U3UYECKUX METOJIOB, HCIIOJb3Yysl ONMHCAaHUE HWCCIEIOBAHUS, BBIICIISThH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IMPABUIBHOCTh TOPsIKa
IIPOBEICHUS UCCIEN0BAHUS, JI€JIaTh BBIBOJIBL;

e IPOBO/IMTH OMBITHI IO HAOJIOICHUIO (PU3UUECKUX SIBICHUN WU (PU3NUECKUX
CBOMCTB TeJ (KanwUISipHbIE SBJICHUS, 3aBUCUMOCTD JABJICHUS BO3yXa OT
ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOLECca OCTHIBAHUS U HarpeBaHUs



NPy U3IYYEHUU OT I[BE€TA MU3JIydaroilei (MOTJIONAaroleil) MOBEepXHOCTH,
CKOPOCTh HMCHApEHUs BOJbI OT TEMIIEpATypbl KUJIKOCTU W IUIOMIAIU €&
MOBEPXHOCTH, DJICKTPU3ALMSA TEJI W B3aUMOJCHUCTBUE DJIEKTPUUYECKUX
3apsoB, B3aWMMOJACHCTBHME IIOCTOSHHBIX MAarHUTOB, BU3yallU3alUs
MarHUTHBIX IT0JICH TTOCTOSIHHBIX MarHUTOB, JEMCTBUS MarHUTHOTO ITI0JIST Ha
MPOBOAHUK C  TOKOM, CBOWMCTBA  JJIEKTPOMAarHuTa, CBOICTBa
AJIEKTPOJBUTATENS] TIOCTOSSHHOTO TOKa): (OPMYJIMPOBATH IMPOBEPSIEMBIC
MIPEII0JIOKEHUSI, COOMPATh YCTAHOBKY M3 MPE/JI0KEHHOTO 000py10BaHU,
OMMCHIBATh XOJ1 OIbITA U (HOPMYJIMPOBATH BHIBOJIBI,

e BBITIOJIHSTH MPSAMbBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEILHON BIIAXXHOCTHU
BO3/yXa, CHJIbI TOKAa, HAMNPSDKEHUSI C KCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUI ¢ y4€TOM 3aJJaHHOM aOCOIIOTHOM MOrPEIIHOCTH;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OAHON (PU3MYECKON BEIUYUHBI OT
JPpyrol € HCHOJIb30BAaHUEM  TPSIMBIX HU3MEPEHUH  (3aBUCUMOCTH
COINPOTHUBIICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAA IOIEPEYHOIO
CEUCHHUS U YIECIBHOIO COMPOTUBIICHUS BEILIECTBA ITPOBOHUKA, CUJIbI TOKA,
UIYyHIEr0o 4Yepe3 MNPOBOAHUK, OT HaNpsHKEHHWST Ha MPOBOJHUKE,
HCCJIEIOBAHUE IIOCIENOBATEJILHOTO W MApaUICIbHOTO  COCIMHECHUH
MIPOBOJHUKOB): IUIAHHPOBATh HCCJIEAOBaHUE, COOMpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeAys MPeIIoKeHHOMY IUIaHy, (UKCHPOBATH
pe3yJbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHAE TaOMull U TPaduKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBAHUS,

e IPOBOJNTH KOCBEHHBIC U3MEpEHUs (DU3NYECKUX BeNIUUMH (yIeibHas
TEMJIOEMKOCTh  BEIIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIITHOCTh DJIEKTPUYECKOTO TOKAa): TJIaHUPOBATh H3MEPEHHS, COOUpaTh
DKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CHEAYS NPEAJI0KEHHOW MHCTPYKUHH, U
BBIYUCIISITh 3HAYCHUE BEJIMUUHBI;

e COOMIOAATH MpaBUjla TEXHUKU O€30MacHOCTU MpU paboTe ¢ JabopaTOPHBIM
00opy1I0BaHUEM;

e XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUA  U3YYEHHBIX MOpuUOOpPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUsA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TMTPOMETp, MapoBas TypOMHaA, amIepMeTp,
BOJIBTMETP, CUETUMK DJIEKTPUUYECKOW IHEPIUM, DJIEKTPOOCBETUTEIILHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMUYECKHUX SIBJICHUH U HEOOXOIHUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;



e paCIO3HAaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA W W3MEPUTEIIbHBIC
npuoOpel MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABUraTElb BHYTPEHHETO
CTOpaHHUs, AJEKTPOCKOI, PEOCTaTr), COCTABIATh CXEMbI JJIEKTPUUYECKUX
LIEIIEH C MOCIENOBATEIbHBIM U IIapajuICIIbHBIM COCAUHEHUEM DJIEMEHTOB,
pasznuyasi yciaoBHbIE 0003HAUEHHS JJIEMEHTOB JJIEKTPUYECKUX LETIEH;

e IPUBOJIUTH IPUMEPHI (HAXOAUTHh HH(OPMALIMIO O IPUMEPaAX) IPAKTUIECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEJHEBHOM JKM3HU MJIA
oOecnieueHnss 0e30macHOCTH mpu  oOpalleHuu ¢ nOpubopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM DKOJIOTHYECKOTO ITOBEJCHMSI B OKPYKAIOILIEN CPEE;

¢ OCYIIECTBIIATH MOUCK HWHGpOpMAMU  (PU3UYECKOTO  COJACpXKAHHUS B
HNHTepHeTe, HAa OCHOBE MMEIOIIMUXCA 3HAHUW W IYyTEM CpPaBHEHUSA
JOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIACHATH  HMH(POPMALHMIO, KOTOpas
SIBJIIETCS] IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;

¢ ICMOJIB30BATh MPU BBIIIOJHEHUH YYEOHBIX 33aJaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY  (PU3MUECKOTO COJEpKaHMUs, CIPaBOYHBIE MaTepualbl,
pecypcebl cetu MIHTepHET, BiIaleTh NPpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHusi HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIC IMCbMEHHBIE W KpPAaTKUE YCTHBIE COOOLIEHUS,
0000mass wuHOOPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusi, B TOM 4Yucie MyOJMYHO TMPEACTABIATh pPE3YIbTaThl
IIPOEKTHOW WJIM UCCIEAOBATEIBCKON JEATEIIBHOCTH, MPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
CONPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALNEN;

eMPU BBIMOJHEHUN YYEOHBIX TPOEKTOB W UCCIAEAOBAHUN (PUUUECKUX
MPOIIECCOB pachpeAcsisiTh O0SI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MMOCTABJICHHBIMM 3a/1a4aMH, CJICIUTH 3a BBIIIOJHEHUEM IUIaHA JEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JESTENBHOCTD TPYIIIbL, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOCH CTBHE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

K xonIy oOyuenus B 9 kjacce rnpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
¢ ICTIIOJIb30BAaTh ~ TOHSTHS: CHUCTeMa OTcuéTa, MaTepuajgbHas  TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JIBMXKCHUS, aedopmalius
(ympyrasi, mjacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,



HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHMUECKHE KOJIeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK M yIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaTbHO30PKOCTD,
CHEKTpPbI UCIyCKaHWs U MOTJIOLIEHUs, alb(da, OeTa- U ramMmma-u3JIy4eHus,
W30TOIIBL, IEPHAS] DJHEPIETUKA;

e pa3nMyaTh SIBICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBJKEHUE MO0 OKPY>KHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKECHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAKCHUE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, NOJIHOE BHYTPEHHEE OTPa’KEHUE CBETA, Pa3yIoKEHUE OEJIOro CBeTa B
CHEKTp M CJIOXEHHME CHEKTPaJbHBIX LIBETOB, JHUCIEPCUS  CBETa,
€CTECTBCHHAsl PaJIMOAKTUBHOCTh, BO3HUKHOBEHHUE IMHEHYATOrO CIEKTpa
U3Ty4YEHUS ) TI0 ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

epacmo3HaBaTh MPOSIBIICHUE  U3YUYCHHBIX  (UBUYECKUX  SIBJICHHH B
OKpYy’)KarolieM Mupe (B TOM uuciie (pu3nueckue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE MIaHET COJIHEUHON CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 03XO, IBETa Tel,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJIOTHYECKOE IEUCTBHE BUAUMOTO,
yIbTPaUOIECTOBOTO M PEHTTCHOBCKOIO U3JIYYEHHUM, €CTECTBEHHBIN
PaIOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX W3IyYEHUN Ha
OpraHuW3M 4YeJIOBEKAa), MPH ATOM NEPEBOAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

¢ ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBJICHUS, UCIOJb3YS
(du3nueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBWKECHUHM, YCKOPEHHE, INEPEMELICHHE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAJCHMs, BEC Tejla, HUMIYJIbC Tela, HWMIIYJIbC CHJIBL,
MexaHudeckas paboTa M MONIHOCTb, NOTEHLMAJIbHAs SHEprus Teda,
MOAHATOTrO HAJ MOBEPXHOCTHIO 3EMJIM, NMOTEHUHUAIbHAS SHEPIUs CKATOU
NPYXUHBI, KHHETHYECKash SHEprus, IOJHAs MEXaHW4YecKas SHEeprus,
NEepUOJ U 4acToTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, [TOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,



00O3HAUYECHHS] U EIUHUIBI (PU3NYECKUX BEIMYUH, HAXOJUTh (HOPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;

e XapaKTEpU30BaTh CBOMCTBA TeN, (PU3UUECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPIuU, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUO CYNEPIO3ULIHUH CHJI, NPUHUUI OTHOCHTENIbHOCTH ['anmunes,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsA0BOI0 U MacCOBOTO YHUCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUUYECKOE BBIPAKEHUE;

¢ 00BSCHATHh (DU3MUECKHUE IPOLECChl W CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHWEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
1IaroB C ONOPOW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pellIaTh pacyETHBIC 3aauM (OMUPAIOLIKMECsS Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIB3Ys 3aKOHBI UM (DOPMYJIbI, CBSI3BIBAIOIINE (DU3UYECKUE BEIUYUHBI:
Ha OCHOBE aHalu3a YCJIOBUS 3aJayd 3alluChIBaTh KPATKOE YCJIOBUE,
BBISIBIISAITH HEIOCTAIONIME WM U30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U
dbopMyIibl, HEOOXOIUMBIE 1JI PEIICHHS, TPOBOJAUTH PACUETHI U OIIEHUBATh
PeaTMCTUYHOCTD MOJYYEHHOTO 3HaUYeHUS (PU3UYECKON BEJIIMUUHBL;

e pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh TMPU TTOMOIIH
(GU3UYECKUX METOJIOB, HCIOJIb3Yysl OMHCAaHWE HWCCIIEIOBaHUs, BBIJCIATD
MPOBEPSIEMOE  MPEAMNOJIOKEHUE, OLEHUBATh IMPABUIBHOCTh IOPSIKA
MPOBEICHUA  HWCCJIEAOBAaHMS, JElaTh BbIBOJABL, HHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOJCHUH U OIBITOB,

e IPOBOJIUTH OTIBITHI 11O HAOIIOAEHUIO (DU3MUECKUX SBICHUHN W PU3NIECKIX
CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs
SHEpPruM, 3aBUCUMOCTh IEpUOJa KOJIeOaHUH MPYXKUHHOIO MasiTHUKA OT
Macchl Ipy3a M KECTKOCTU MPYXUHBI U HE3aBUCUMOCTb OT aMILIUTYbI
ManbIX  KoyiieOaHWH,  TPSAMOJMHEHHOE  pPAacIpOCTpaHEHHWE  CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, U3YUYCHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHYECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0Opy/OBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,



¢ IPOBOJIUTH MPU HEOOXOAMMOCTH CEpPHUI0 MPSIMBIX HW3MEPEHUH, Ompenesss
cCpeqHee 3HAUYeHHE U3MepsAeMOill BennuuHbl ((POKycHOE paccTosHuE
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTEILHOTO PHOOpa);

e IPOBOJIUTh ~ UCCIEAOBAHUE 3aBUCUMOCTEM (U3NUECKUX BEIUYHUH C
WCIIOJB30BAaHUEM MPSIMBIX H3MEPEHHUU (3aBUCUMOCTh IYTU OT BpPEMEHU
Py PaBHOYCKOPEHHOM [IBIJKEHMM O€3 HayajJbHOM CKOpPOCTH, Mepuoia
KOJICOAaHUI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yIjla OTPaXEHHs CBETA OT yIUIA MAJCHUS W yIjla IPEIOMIIEHUS OT yIJia
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  IMOJYYCHHOW 3aBUCHMOCTH
bu3nUecKuX BEIUYMH B BUJAEC TaONHIl U T'papUKOB, JIeJIaTh BBIBOJIBI IO
pe3yJibTaTaM UCCIEIOBaHNUS;

e IPOBOJIUTh KOCBEHHBbIE M3MEpEHUs] (UBUYECKUX BEIUMYUH (CpeaHsis
CKOPOCTh M YCKOPEHHE Tejla IMpU PABHOYCKOPEHHOM JIBUKEHUU,
YCKOpPEHHE CBOOOJHOTO MaJieHUs], KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBXEHUS, MEXaHW4eckas padoTa M MOILIHOCTb, 4YacTOTa M
nepuoj KojeOaHuW MaTeMaTHYeCKOro M MPYKUHHOTO MAasSTHUKOB,
ONTHYECKas CWIa COOuparoniel JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IJIAaHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIENYsl NPEAJIOKEHHON MHCTPYKUIHUH, BBIYUCIATH
3HAYEHHE BEJIMYMHBI U aHAJIU3UPOBATh MOJYYEHHBIEC PE3YIbTAThl C YUETOM
3aJIaHHOM MOTPENIHOCTH U3MEPEHHI;

e COONTIOZIATH TIpaBUJIa TEXHUKU O€30MaCHOCTU MpU paboTe ¢ JTabopaTOPHBIM
000Opy10BaHUEM;

epa3IMyaTh OCHOBHBIC TMPU3HAKK M3YYCHHBIX (PU3NYECKUX MOJETeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETA, Jy4, TOHKas JMH3a, IUIAHETapHAas MOJENb aToOMa, HYKJIOHHAas
MOJENb aTOMHOTO SIpa;

e XapaKTEPU30BaTh MPHUHIUIBI  JCHCTBUA U3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HMX OMUCaHUA (B TOM YHCIE:
CIUAOMETp, JATYMKW TIOJOKCHHSI, PACCTOSHHS W YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, TMepuckom, (oToanmapar, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuiabCoHa), HCMONB3YysS 3HAHUA O
CBOMCTBAaX (PU3NYECKUX SBICHUHW MW  HEOOXOoauMble (pu3myeckue
3aKOHOMEPHOCTH,



e HICMOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YyUYECHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPHUOOPOB M TEXHOJIOIMYECKUX MPOLECCOB
OpU PEUICHUH Y4eOHO-TIPAKTHUYECKUX 3a/ay, ONTHYECKHUE CXEMBI MJis
IOCTPOEHUS N300paXKEHUH B IIJIOCKOM 3€pKajie U coOuparoniei JuH3e;

o IPUBOUTH IPUMEPHI (HAXOIUTh HHGOPMAITHIO O TIPUMEPAX ) MPAKTHICCKOTO
UCIIOJIB30BAaHUS (DU3UYECKUX 3HAHWW B TIOBCCTHEBHOW IKU3HH JIJIS
obecricueHuss 0€30macHOCTH MpH  oOOpallleHHuH ¢ nOpudbopamMu U
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpefie;

¢ OCYIIECTBJIATh MOUCK HWHGOpMAMK  (U3HUECKOTO  COJEPXKAHHUS B
HuTepHeTe, caMoCTOATENBHO (POPMYIIUPYST MOUCKOBBIN 3ampoc, HAXOAUTh
IyTH ONpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHONW MH(OpMALMU HA OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

e ICTIOJIb30BATh TPU BBHITIOJIHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO COJEp)KaHWs, CIPABOYHBIE MaTepHaIbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOUM CUCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE U YCTHBIE COOOIIECHHUS HAa OCHOBE
uHpopMaIlMu U3 HECKOJIBKMX HCTOYHUKOB (DU3UUYECKOTO COJep KaHus,
MyOJIMYHO MPEJICTABIATH PE3YyJIbTAaThl MPOCKTHON WUITM UCCIIEI0BATEIHCKON
JNESATENbHOCTH, TIPU O3TOM T'PAaMOTHO  HCHOJIb30BaTh  M3YyYEHHBIN
MOHATUUHBIM amnmapar W3y4aeMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalued ¢ y4€ToOM OCOOEHHOCTEH ayJIuTOpUu
CBEPCTHUKOB.

1. COAEP) KAHUE YYEBHOI'O ITPEJIMETA
7 kjaacc (68 yacos, 2 yaca B HeaeJII0)

Bgenenue (4 1)

®usuka - Hayka o mnpupoxae. Dusmueckue sBineHus. DU3MUECKHE CBOWCTBA TEl.
HaGnronenue u onucanue Qu3nyeckux siBieHui. M3mepeHue (u3MUecKuX BEIWYMH: JUIMHBI,
BpeMeHH, TemrepaTypbl. Ousndeckue npudopsl. MexayHapoaHas cucTeMa eIUHUL. TOYHOCTh
Y TIOTPEIIHOCTh 3MepeHuil. Pu3nKa U TEXHHUKA.

®dponmanvuas 1abopamopuas paboma:

1. Onpenenenue 1eHbI eIEHUST U3MEPUTEIBHOTO PUOOPA.

IlepBOoHaYa/IbHBIE CBEICHUS 0 CTPOEHMH BeniecTBa (6 1)

Crpoenne BemecTBa. ONBITHI, JOKA3bIBAIOIINE ATOMHOE CTPOCHHME BEIIECTBA. |e€MIOBOE
JIBUKEHHE aTOMOB W MolieKyl. bpoyHoBckoe nBrxkenue. uddy3us B razax, KUAKOCTAX H
TBEPABIX Tenax. B3aumopaeicTBHe YacTHI] BelIecTBa. ATpEratHble COCTOSIHHMS BEIIECTBA.
Mopnenu cTpoeHHsI TBEPBIX Tell, )KUAKOCTEH U Ta30B. OObsICHEHHE CBONCTB T'a30B, KUAKOCTEH U
TBEPJABIX TEJ HA OCHOBE MOJIEKYJIAPHO-KUHETUUECKUX MTPECTABICHUMN.



@ponmanvras rabopamopras paboma:
2. OrmpezaeneHue pa3MepoB MaJbIX Tell.

B3aumopeiictBue Te (23 u)

Mexannyeckoe paBumxkeHue. Tpaekropus. Ilyrs. PaBHOMepHOE UM HepaBHOMEpPHOE
nerxeHne. CkopocTs. I'paduku 3aBUCUMOCTH IIyTH U MOAYJISI CKOPOCTH OT BPEMEHU JBUKCHHUSI.
WNuepuusa. MueptHocTh Ten. Bsaumopneicrsue ten. Macca tena. M3mepeHuwe maccel Tea.
[InmotHocTh BemecTBa. Cunna. Cuna tsoxectu. Cuna ynpyroctd. 3akoH ['yka. Bec Tena. Cssb
MEXy CHJION TSKECTH UM Maccoil Tena. Cuna TspKecTH Ha Apyrux IviaHerax. CioskeHue IByX
CWJI, HaIlpaBJICHHBIX 10 OJHOW mnpsamoil. PaBHomelcTByromas nByx cui. Cuiia TpeHus.
dusnueckas npupoaa HeOecHbIX Tesl CONHEYHOM CUCTEMBI.

@ponmanvrvle 1a60pamopuas paboma:

3. H3mepenue macchl Tesla Ha PHIYaKHBIX Becax.

4. W3mepenne oObema Tena.

5. OmnpezneneHue MIOTHOCTH TBEPAOIO TEINA.

6. I'pagyupoBanue NPYXUHBI U U3MEPEHHE CUJI TUHAMOMETPOM.

7. VI3mepeHue cUIIbl TPEHUS C IOMOIBI0 JUHAMOMETpa

JlaByieHne TBepAbIX TeJ, sKMAKOCTel U ra3os (21 4)

HNasnenue. JlaBnenue TBepapix Ten. JlaBienue raza. OOBsCHEHHE NMaBICHHUS Ta3a Ha
OCHOBE MOJIEKYJIIPHO-KMHETUUECKUX MpencTaBieHuid. [lepenaya qaBneHus razaMu U KUJKOCTS -
mu. 3akoH [lackamsa. CooOmraromuecs: cocyabl. ATMOChepHOe naBieHHe. MeToapl U3MepeHUs
atMocepHoro aasnenus. bapomerp, MaHOMETp, MOPUIHEBOM KUIKOCTHBIA HacoC. 3aKOH ApXH-
Mea. YciioBus IU1aBaHus Tell. Bo3nyxoriaBanue.

Dpoumanvhsle 1a60pamopHvle padbomoi:

8.0npeneneHne BHITATKUBAIONICH CHJIBI, JCHCTBYIONIEH Ha TMOTPYKEHHOE B YKUIKOCTh

TEJO.

9.BbIsicHeHHEe YCIIOBHIA TUTaBaHUS TeJa B )KUIKOCTH.

Pa6ora u momHocTh. JHeprus (13 u)

Mexanunueckass pabora. MomHocTh. [IpocThie MexaHu3Mbl. MOMEHT CHIIBL. Y CIOBHSA
paBHOBECHS phluara. «30JI0TO€ IMpaBUIo» MeXaHUKU. Buael paBHoBecusa. KoapdunueHt nones-
Horo newctBus (KIII). Dueprusa. IlotenuuanbHas u kuHEeTHYeckas dSHeprus. [IpeBpaienue
SHEPIUM.

Dpoumanvhslie 1a60pamopHvle pabomoi:

10.BrIsicHeHUE yCIOBHSI pABHOBECHS phIUara.

11.0Onpenenenue KIIJI npu moapeme Tena 1mo HAKIOHHOW TIOCKOCTH.

Hrorosasi konTpoJbHast padora (1 4)

8 kaacc (68 4, 2 U B Hexe10)

TennoBbie aBaeHUA (23 u)

TenmoBoe nBmxeHue. TemioBoe paBHOBecue. Temmeparypa. BHyTpeHHssE 3HEprus.
Pabora u Temonepenaya. TemnonpoBoguHocts. Konsekius. M3nydenne. KonnuecTBO TEMIOTHI.
VenpHas TEI0EMKOCTh. PacueT KomndecTBa TEIUIOTHI MPU TETIO0OMEHE. 3aKOH COXpaHEHUS U
MPEBPALLICHUS] SJHEPTUM B MEXAHMYECKHUX M TEIUIOBBIX Npoueccax. [lnaBmenue n orsepaeBanue
KPHUCTAJUIMYECKUX TeJ. Y IeJIbHas TerioTa ruiaBieHud. Mcnapenue u konaeHcanus. Kumnenue.
BrnaxnocTe BO3myxa. VYnenpHas Teruiota mnapoobOpaszoBaHus. OObBsSCHEHHE W3MEHEHUS
arperaTHOr0 COCTOSIHMS BEIIECTBA HA OCHOBE MOJEKYJIAPHO-KUHETHYECKUX MPEIACTABICHUI.
[TpeoOpazoBaHre YHEPTUH B TEIUIOBBIX MalIMHaX. J[BUraTenb BHyTpeHHEro cropanus. [lapoBas



typOuna. KIIJ[ teroBoro nBurarens. DKOJOTHUECKHE MPOOIEMbI HCIIOJIB30BAHUS TEIIOBBIX
MaIlIHH.

Dponmanvusie nabopamopuvie pabomoi:

1. CpaBHeHue KOJIMYECTB TEIUIOTHI IPH CMEIINBAHUM BOJBI Pa3HOU TeMIIEpaTyphl.

2. H3mepenue yneabHOH TEIUIOEMKOCTH TBEPAOTO TEa.

3. H3mepeHue BIaxHOCTH BO3IyXa.

JileKTpUYecKue ABJeHus (29 4)

Onextpuszauus ten. [[Ba poxa snekTpuueckux 3apsaoB. B3aumonelcTBue 3apsyKeHHbBIX
ten. [IpoBOAHUKY, AUAIEKTPUKU U TOTYIPOBOJHUKU. DIEKTPUUECKOE MoJe. 3aKOH COXPaHEHUS
IIEKTPUYECKOro 3apsiaa. JeauMocTh 3JIEKTPUUECKOro 3apsnaa. OieKTpoH. CTpoeHue aToma.
DOneKTpuueckuil ToK. J[eHCTBUE ANEKTPUYECKOro MOJs Ha 3JEKTpUUYecKue 3apsabl. VcTouHuKu
TOKa. OjekTpuueckas uenb. Cuina ToKa. OJIEKTPUUECKOE HANpPSDKEHHE. OJIEKTPUYECKOE
compotuBiienne. 3akoH Oma nans yvactka wnenu. [locienoBaTenbHOe W MapaielbHOE
COeIMHEHUE TIPOBOJIHUKOB. PaboTa 1 MOIIHOCTH JEKTPUUECKOTO ToKa. 3akoH Jxoyns—IIeHna.
Kongencarop. [IpaBuna 6e3omacHoctu mpu paboTe ¢ AIeKTponpudopamu.

@Dponmanvhsie 1abopamopHsie pabomoi:

COopka 3JeKTpUUYECKOi LIeTIH U U3MEPEHHE CUIIBI TOKA B €€ Pa3JInYHBIX y4acTKax.
N3mepeHne HanpsKeHHs Ha pa3iIMYHbIX ydacTKaX dJIEKTPUYECKON LEIH.
PerynupoBaHue cuiibl TOKa peOCTaToOM.

HSMGpGHI/Ie COIIPOTUBJICHU ITPOBOAHUKA ITPU ITOMOIIU aMIICPMETPA U BOJIBTMETPA.
H3mepeHne MOIIHOCTH 1 paboThl TOKA B 3JIEKTPUUECKOI J1aMmIie.

N gk

JIeKTPOMATHUTHBIE siBJIeHHH (5 1)

OmneiT Opcrena. MarautHoe nosie. MarHutHoe moJsie mpsiMOoro Toka. MarHutHoe mose
KaTyIIKM ¢ TOKOM. IlocTosHHBIE MarHuTbl. MarHuTHOE II0JIE IIOCTOSIHHBIX MarHWUTOB.
MarnutHoe mnose 3emun. B3aumopeiictBue MarHuTOB. JleMicTBME MarHMTHOTO TIOJST Ha
IIPOBOJHMK C TOKOM. DJIEKTPUYECKHI IBUraTEIb.

@Dponmanvhele 1ab60pamopHvle pabomoi:
9. COopka >JeKTpOMarHuTa U UCIbITAHUE €ro IeHCTBHS.
10. M3yueHne dIIeKTpHYECKOTO ABUTATENS TIOCTOSHHOTO TOKA (Ha MOJIEIN).

CaetoBble siByenus (10 u)

Hcrounukn cBera. lIpsmonuHelHOe pacnpocTpaHeHue cBera. Buaumoe nBUXeHUE
ceeTmil. OTpakeHue cBeTa. 3aKOH oTpaxkeHus cBera. Ilnockoe 3epkaino. [Ipenomnenue ceera. 3a-
KOH mpenomieHust cera. JIunH3bpl. DokycHoe paccrosiHue JTuH3bL. OnTHyecKkas CHuila JIMH3BL
N300pakenus, naBaemsble TMH30H. [1a3 kak ontudeckas cucrema. OnTuyeckue npruoOopsl.

®dponmanvuas 1abopamopuas paboma:

11. ITony4yenune n3o00paxeHns Ipy MTOMOIIH JTUH3BI.

Hrorosasi konTpoJsbHasi padora (1 1)

9 xaacc (102 4, 3 4 B HexeJ110)

3aKoHbBI B3auMO/IelicTBUS U ABHKeHus Tes (33 4)

MarepuanbHas Ttouka. Cucrema orcuera. Ilepememenne. CKOpoCTh NPSMOJIUHEHHOTO
paBHOMEpPHOro JBWXEHMS. [IpsAMONMHENHOE paBHOYCKOPEHHOE JBH)KEHHE. Y CKOPEHHE.
MrHoBeHHass  ckopocTb. CKOpOCTb  NPSIMOJIMHEWHOTO  PAaBHOYCKOPEHHOTO  JABM)KEHUS.
[IpssmMonuHeitHOe paBHOYCKOpeHHOEe nBHkeHHue. [lepememenue. I'padukn  3aBHUCHUMOCTH
KMHEMATUYECKUX BEIUYMH OT BPEMEHHM IIPU PAaBHOMEPHOM M PaBHOYCKOPEHHOM JIBUYKEHHH.
OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEHUA. ['eolleHTpryecKas U TeIMOLEHTPUYECKas CUCTe-
Mbl Mupa. HWHepumanbHas cuctema oTcueTta. 3akoHbl HbioTona. CBoOoaHoe majneHHe.
HesecomocTs. [IpsiMonHETHOE M KPUBOJUHENHOE B KEHUE. JIBUJKEHHUE Tesa M0 OKPYKHOCTH




C TOCTOSSHHOM IO MOJYJI0 CKOPOCTbIO. 3aKOH BCEMHUPHOTO TAroTeHUs. VICKycCTBEHHBIE
cnyTHUKY 3emin. UMnynbe Tena. 3aKoH COXpaHeHUs UMITyJibca. PEaKTUBHOE IBUYKEHHE.
Dponmanvhsie 1abopamopHsie pabomol:
1. HUccnenoBanue paBHOYCKOPEHHOIO ABMKEHUSI 0€3 Ha4aIbHOM CKOPOCTH.
2. H3mepeHue ycKOpeHHUs CBOOOIHOTO MaICHUS.

Mexanuyeckue Kojiedanusi 4 BOJIHBIL. 3BYK (20 1)

KonebarenpHoe nmxenue. Komebanusi rpy3a Ha mnpyxkuHe. CBOOOIHBIE KoJieOaHUS.
KonebarenbHas cucrema. MassTHUK. AMIUTMTY/IA, TIEPHOJ], YacTOTa Koyiebanuit. ['apmonmnueckue
konebanus. [IpeBparienue 3Hepruu Npu KojedaTeIbHOM JIBMXKEHUH. 3aTyXaroliue KojeOaHusl.
Breinyxknennsie konebanms. Pe3onanc. Pacmpocrpanenme koiie0aHWii B YOPYTHUX Cpenax.
[Tonepeunsie U MpoaosibHBIE BOJHBIL. J{auHA BoiHBIL. CBSI3b JUIMHBI BOJIHBI CO CKOPOCTHIO €€
pacmipocTpaHEHHsS U TIEPUOJIOM (4acTOTOM). 3BYKOBBIC BOJHBI. CKOpPOCTh 3ByKa. BricoTa, TeMOp
Y TPOMKOCTB 3BYKa. 9X0. 3ByKOBOM pe3oHaHC. IHTepdepeHIus 3ByKa.

Dpoumanvuas 1abopamoprnas paboma:

3. HccnenoBaHue 3aBUCUMOCTH MEPHOJA U YaCTOThI CBOOOJHBIX KOJEOAHUN MasTHHUKA

OT JITUHBI €TO HUTH.

DJIeKTPOMArHuTHoOe mnoJie (24 1)

OpHOpOJHOE M HEOJHOPOJHOE MarHUTHOe noje. HampaBneHue TOka M HampaBlcHHE
JUHHUHN ero MarHuTHoro mnojs. [Ipasmwino OypaBunka. OOHApy)KEHHE MAarHUTHOTO MoJist. [IpaBuio
neBod pyku. HMHAayknus MarHuTHOro mosis. MarHutHeld  notok. Omnbitel  ®Dapanes.
DnekTpoMarHuTHas UHAyKuUsA. Hanpasienne nuaykimonHoro Toka. [Ipasuno Jlenua. SBienue
camouHaykuuu. Ilepemennsiii Tok. I'eHepaTop nepemenHoro toka. IlpeoOpa3oBanus 3Hepruu B
anekTporeneparopax. Tpanchopmarop. Ilepenada >MeKTpUYECKOH SHEPrUM Ha PACCTOSHHE.
ONEKTPOMarHUTHOE  IoJie.  DJEKTPOMarHuTHblE  BOJIHBL.  CKOpPOCTh  pacnpoOCTpaHEHUs
AIIEKTPOMAarHUTHBIX BOJIH. BilMsiHME 3J€KTPOMAarHUTHBIX M3JIy4€HHUH Ha JKUBbIE OPIaHU3MBI.
Koneb6arenbHblit kKoHTYp. [TomydeHne 3nekTpoMarHuTHBIX KosieOanui. [IpuHIKIBI paginoCBsI3u U
TeNEeBUICHUSA. OJEeKTpOMarHutHas npupona cBerta. IIpenomnenue cBera. Ilokaszatens
npeinomnenus. Jucnepcust cBera. llgera Ten. UWutepdepenmnus csera. Cnexkrtporpad u
cnektpockon. Tumbl ontuyeckux crekTpoB. CnexkTpanbHblii aHanu3. llornomenue u
UCIIyCKaHMe cBeTa aToMaMu. [IponcxoxieHne IMHeNn4aThIX CIEKTPOB.

dpoumanvusie 1a60pamopHvle padbombi:

4. W3ydeHue siBIEHUS 3JIEKTPOMAarHUTHONW MHTYKIIMH.

5. HalnroneHue CrUIONIHOTO U JIMHEHYAThIX CIIEKTPOB UCITyCKaHUS

CtpoeHue aToma u aToMHOT0 sigpa (19 u)

PagnoakTHBHOCTh KaK CBHUJIETENILCTBO CIIOKHOTO CTPOEHHUsI aTOMOB. Anbda-, OeTta- u
ramma-u3nydenus. OnsiTel Pesepdopna. SAnepHas mozxens aroma. PagunoakTuBHbIE MpeBpalie-
HUs aTOMHBIX saep. CoxpaHEHHE 3apsiloBOTO M MacCOBOTO YHCEN NPU SAIACPHBIX PEAKIUIX.
OKCrepUMEHTaJIbHbIE METOJbl HMccleoBaHUs 4YacTull. [IpoToHHO-HENTpOHHasT Mojelb SAIpa.
du3nuecKuil CMbICI 3apsI0OBOro U MaccoBoro uucen. M3zotonsl. [lpaBuna cmemenus uist anbda-
u Oera-pacrnajia MpH SAEPHBIX peakIUsX. JHEPTusl CBSA3U YacTull B sape. JleneHue snep ypaHa.
Ilennas peakuusi. SnepHas 5SHepreTHka. OKOJIOTMYecKHe MpoOjemMbl paboThl aTOMHBIX
anexktpoctaniui. Jlosumerpuda. Ilepumon mnomypacnaga. 3akoH paJdOaKTUBHOTO pacnaja.
BnusHue paaMoOakTUBHBIX M3IY4EHMM Ha JKMBBIE OpraHu3Mbl. TepMosaepHas peaklus.
Nctounuku sHeprun CosiHIIa U 3BE3/I.

Dponmanvhsie 1abopamopHsie pabomol:

6. M3MmepeHune ecTECTBEHHOTO PaMaIllHOHHOTO ()OHA IO3UMETPOM.

7. W3yuenue neneHus sapa aToma ypaHa 1o gororpaduu Tpekos.

8. OmenHka mepuoja IMoyypaciaga HaxOJSMIIUXCS B BO3IyXe MPOIYKTOB paclaja rasa

pazioHa.



9. H3zyueHue TpEeKOB 3apsKEHHBIX YaCTHUIL IO TOTOBBIM (hoTOTpadusim.

Ctpoenue u 3Bosonusa Beesennoit (5 u)
Cocras, ctpoenue u npoucxoxjaenue ComHeuHon cucteMbl. bosbime Tena CoJlHEUHOU

cucrteMbl. Manbie tena ConHeuHolt cucreMbl. CtpoeHue, usiydeHue u sBoitouus ConHia u
3Be3/1. CTpoeHue 1 3BoJo1us BeeneHHou.

00O 3O\ U1 &~ W —

Hrorosasi konTpoJibHasi padora (1 u)

HpOCKTHaﬂ HCHATECJIbHOCTD

. duznyeckue mpuOOPsI BOKPYT HAC.

. du3nyecKue sIBICHUS B XyJ0’KECTBEHHBIX TPOU3BEICHUSX.

. HobGeneBckue naypearsl B 00J1aCTH (PU3UKH.

. EnuHuIb1 u3Mepenns B pa3HbIX CHCTEMaXx.

. 3apOKJI€HUE U Pa3BUTHE HAYYHBIX B3IJIJI0B O CTPOCHUM BEILIECTBA.

. Muddysus Bokpyr Hac.

. Y IUBUTEIIbHBIE CBOMCTBA BOJIBI.

. Inepuus B )KU3HU YeIOBEKa.

. IInoTHOCTH BemecTB Ha 3emiie U Ipyrux miaaHerax CollHeYHON CUCTEMBI.

. Cwia B HaIllUX pyKax.

. Ucnionp3oBanme sneprun CosHila Ha 3emiie.

. AMopdHBIE Tella U UX TUIaBJICHHE.

. ObpazoBaHue pOCHI, HHES, CHETA, JTOMKIS.

. KpyroBoport BojibI B ipupoe.

. BI/I[[I)I TCIIonEpEaadYr B IpUPOAC U TCXHUKE.

. I3mMeHeHnne BHyTpeHHEH YHEPTUU TIPH COBEPIIICHUN PabOTHI.

. I3roToBieHue 2JIEKTPOCKOIIA.

. XUMHYECKOE JIEHCTBHE JIEKTPUUECKOTO TOKA U €ro UCIIOIh30BAHMS B TEXHHKE.
. Ucropust pa3BUTHS IIEKTPUIECKOTO OCBEIICHUSI.

. O4KH, TaTbHO30PKOCTh U OJIM30PYKOCTh.

. Pacder ckopocTu IBMKEHUS TPAHCIIOPTa M TOPMO3ZHOTO MYTH.

22. YnpTpa3ByK U MHPPa3BYK, UX BIHUSIHHUE HA YEIOBEKA.

. Ponb ynbTpa3Byka B OMOJIOTMH U MEJUIIMHE.

24. DnexTpuyecKui crocod OYUCTKH BO3/lyXa OT MBLIH.

28.

29
30

. IlpuMeHeHrne MarHuToB B MEJHUIIMHE.

. CriocoObl 5KOHOMHH 3IEKTPOIHEPTHH.

. DKonornyeckue npoOaeMbl s1epPHON YHEPreTUKU.

[TpobreMbI KOCMUYECKOTO Mycopa.

. MupoBbI€ TOCTHKEHUSI B OCBOGHUU KOCMUYECKOTO MPOCTPAHCTBA.
. JIyHa — ciyTHUK 3eMJIH.



3. TemaTuueckoe IJIAHUPOBAHHUE NMIPEAMETA «Du3uka» /-9 Kjaaccobl

7 kaacc (68 yacoB)

Pasznen

1. Beenenue

2. [lepBoHavanpHbIC
CBEJICHUS O CTPOCHUY
BEILIECTBA

Ko.1- Tembl
BO
JacoB
4 Bsenenue
6 [TepBoHavasibHBIC
CBEJICHUS O CTPOCHUU
BEIIECTBA

Ko.-
BO
4acoB

OcHoOBHbBIE BU/IBI 1eSITeIbHOCTH 00y4aI0IMXCS
(Ha ypOBHe YHMBEPCAJIbHBIX Y4eOHBIX IeHCTBHI)

HaGmonaTe 1 onuceiBaTh (PU3NUECKUE SBICHUS.
YyacTtBoBaTh B OOCYKJICHUU SIBIICHUS MAJCHHS Tell Ha
3eMii0. BBICKa3bIBaTh MPEIIONOKEHUS, THIOTE3BI.
Onpenenstb  LIeHy  JeJeHHs  IOKaiabl — mpubopa
MOTPEUTHOCTh U3MEPEHUSI.

[IpoBomuth  HaOmOmEeHUS  (DU3UYECKUX  SBICHUM;
U3MEpATh  (U3WYECKUE  BEIMYUHBL  PACCTOSHHE,
MIPOMEXYTOK BPEMEHH, TEMIIEPATYpPY.

OOBACHATH ONBITHI, NOATBEPIKJAIOIINE MOJIEKYISPHOE
CTPOEHHUE BEILECTBA, OMBITHI MO OOHAPYKEHUIO CHUII
B3aMMHOI'O MPUTSDKEHUS M OTTAJIKUBAHUS MOJIEKYJI;
OOBACHATH: (PU3MUECKHE SBJICHUS HAa OCHOBE 3HAHW O
CTPOGHUHU  BEIECTBa, OpPOYHOBCKOE  JIBUXKEHHE,
OCHOBHBIE CBOWCTBAa MOJIEKYJ, siBIeHHE audPy3uu,
3aBUCUMOCTh CKOpPOCTH MpoTekanus aupdysuum or
TEMIEpaTypbl  Tella; CXEMaTH4YeCKH  HU300paxkaThb
MOJIEKYJIBl BOJBI U KHCJIOpOJA. CPaBHUBATh pPa3MeEphI
MOJIEKYJl ~ pa3HbIX  BEIIECTB:  BOJBI,  BO3J]yXa;
aQHAJIM3UPOBATh PE3YJIbTAThl ONBITOB IO JIBUKEHUIO
MoJieKyn U JudGy3un; TpUBOIUTH pUMeEpPbl AUPPy3un
B OKPYKAaIOLEM MHUPE, PAKTUYECKOIO HUCIIOJIb30BAHUS
CBOMCTB  BEIIECTB B  pa3lMYHBIX  arperaTtHbIX
COCTOSIHUSIX; HaOMIoIaTh M UCCIEeNOBaTh SIBJICHUE
CMauMBaHUS M HECMAuMBAHUS TeJl, OOBACHATH JaHHBIE
SBJIICHUS HA OCHOBE 3HAaHUN O B3aMMOJEHCTBUU
MOJIEKYJ;  JOKa3blBaTh  HalIM4YMe€  pa3Iuuus B
MOJIEKYJISIPHOM CTPOEHHMH TBEPABIX TEIN, KHUAKOCTEH U
ra3oB; IPUMEHATh MOJYYEHHbIE 3HAHUS IPU PELICHUU
3a/1a4; U3MEPATH pa3Mepbl MaJIbIX TEJI METOIO0M PsJIOB,

OcHOBHbBIE HATIPABJICHUSA
BOCIIUTATEJILHOMI
AeATEeIHLHOCTH

[TarpuoTndeckoe BOCIUTAHUE,
ICTETUYECKOE BOCIIUTAaHHUE,

[IEHHOCTH Hay4HOT'O
MO3HAHUS, TPYI0BOE
BOCITUTAHHUE.

Hennoctu HAyYHOTO
TO3HAHMS, TPYI0BOE

BOCIIUTAHUEC, OJOKOJIOTHYCCKOC
BOCIIMTaHHC.




pasnuyarh CrocoObl U3MEpPEHHs] Pa3MEPOB MaJIbIX Te,
MPEACTABIATh PE3yIbTaThl U3MEPEHUNM B BHUJE TaOJUILL;
paboTaTh B rpymime

3. B3aumoeiictBus
Ten

23

1. Mexaumnueckoe
IIBIKEHUE

2. ITnmoTHOCTE

3. Cupl

OnpenensaTb: TPAeKTOPUIO JIBUKEHUS Teja; TeJo,
OTHOCUTEJIBHO ~ KOTOPOTO  IIPOMCXOJIUT  JBH)KEHHUE;
CPEAHIOI0 CKOPOCTh JABIKEHHSI 3aBOJHOT'O aBTOMOOWIIS;
MyTh, NPOWUICHHBIN 3a JaHHBIM MPOMEKYTOK BPEMEHH;
CKOpOCTh Tella TO TpapuKy 3aBHCUMOCTH IIYTH
PaBHOMEPHOIO [JBM)KEHUS OT BPEMEHH; IUIOTHOCTb
BELIECTBA; Maccy Teja MO €ro o0beMy M IJIOTHOCTH;
CHJIy TSDKECTH I10 M3BECTHOW Macce Teja; Maccy Teja
[0 33/1aHHOM CUJIE TSKECTH; 3aBUCHMOCTb W3MEHEHHUS
CKOpOCTH TeJa OT IPUIIOKEHHOM CUIIBI;

JOKa3blBaTb ~ OTHOCUTENBHOCTh  JIBIDKEHUS — Tela;
paccuMThIBaTh CKOPOCTh Tejla IMPH PABHOMEPHOM U
CPEIHIOI0 CKOPOCTh IPU HEPABHOMEPHOM JABH)KEHUU,
CHIIy TSDKECTH M BEC Teja, PaBHOJCHCTBYIOIIYIO ABYX
CWJI; pa3iu4yaTb pPaBHOMEPHOE U HEpPaBHOMEPHOE
JIBIDKEHUE;

rpaduyecku u300paxkarb CKOPOCTh, CUIy U TOUKY €€
MIPUIIOKEHUS; HaXOJIUTh CBAI3b MEXIY
B3aUMOJICIICTBUEM TeJl U CKOPOCTBIO HX JBH)KEHHS;
YCTaHABIMBAaTh 3aBUCHUMOCTb H3MEHEHHSI CKOpPOCTHU
JBUKEHMSI TeJla OT €ro MaccChl; pa3inyaTh MHEPLUIO U
WHEPTHOCTh TENA; OINpPENENATh IJIOTHOCTH BEIIECTBA;
paccuuThIBaTh CHIIy TSKECTH M BEC Tella; BBIICNSTH
0COOEHHOCTH  IUJTaHET 3€MHOM  TPYIIBI U MJIaHEeT-
TUTaHTOB (pa3inune U 00Ire CBOMCTBRA);

MIPUBOANTH IIPUMEPBI B3aMMOJENCTBUS TEll,
MPUBOJIALIETO K U3MEHEHUIO UX CKOPOCTHU; MPOSIBICHUS
SBJICHUSI MHEPUUH B OBITY; MPOSBICHUS TATOTEHHS B
OKpY’KaroIeM MHUDE; BUJIOB nepopmaru,
BCTPEYAIOIIUXCS B OBITY;

pa3sIUuHBIX BHJOB TPEHMs; Ha3blBaTh CIOCOOBI
YBETUYEHUS M YMEHBIIEHUS  CWJIBI  TPEHUS;

Ilennoctu
MTO3HAHUS,
BOCIIUTAHHC,
BOCIIMTaHUE

HAy4YHOTO
TPyZIOBOE
9KOJIOTUYECKOE




4. JlaBnenue
TBEPJBIX TE,
JKUJIKOCTEH M Ta30B

21

1. laBnenue

2. AtmochepHoe
JIaBJICHUE

3. ApxumenoBa cuia

paccuMThIBaTh  PAaBHOJECHCTBYIOILYIO  JABYX  CHJI;
MEPEBOIUTh OCHOBHYIO €IMHUILy IYTH B KM, MM, CM,
IIM; OCHOBHYIO €IMHHIy Macchl B T, I', MI; 3HA4E€HUE
IUIOTHOCTH M3 KI/M3 B r/cM3; BBIpakaThb CKOPOCTb B
KM/4, M/C;

aHaM3UpoOBaTh TaONMYHBIE JaHHBIE; paboTaTh C
TEKCTOM yueOHHUKa, BBIJICJIATh IJIaBHOE,
CHCTEMAaTH3MpOBaTh W 0000WaTh  IOJyYCHHBIE
CBEJIEHUsI O Macce Teia; MPOBOAMTH IKCIEPUMEHT I10
W3YYEHUI0 MEXaHUYECKOTO JIBWKCHHS, CPaBHUBATh
ONBITHBIE JJaHHBIE, SKCIEPUMEHTAJIbHO HaXOJUTh
PaBHOACHCTBYIOIIYIO ABYX CHUJI;

MPUMEHSATh 3HAHUS K PELICHUIO 3a/1a4; U3MEPSATh 00beM
Tela C TOMOUIBI0 HM3MEPHUTEIBHOTO  LWJIMHIPA;
IUIOTHOCTh TBEpPAOr0 Tejla C IOMOLIbI0 BECOB U
W3MEPUTEIBHOTO IMJIMHIPA;

CHJIy TPEHHUs C MOMOIIBI0 AMHAMOMETpA; B3BEINBAThH
TEJIO Ha y4eOHBIX BECax M C MX MOMOIIBIO ONPENENSATh
Maccy  Tena; M0JIb30BaThCs  pa3HOBECAMU;
TpaJyrpoBaTh MPYXUHY;

Hojy4yaTh IIKaly C 3aJaHHOM IIEHOM JleNeHus;
AQHAJIM3UPOBATh PE3YNIBTATHI U3MEPEHUHN U BBIYUCICHUN,
JieNIaTh BBIBOJIBI;

MPECTABIATH PE3yIbTaThl H3MEPEHHUI W BHIYHACICHUH B
BHJIE TAOJIHIL;
paboTaTh B rpymnmne

OOBbsCHATH: JAaBlieHWE Tra3a Ha CTEHKU cocyla Ha
OCHOBE TEOPHUM CTPOECHMSI  BELECTBA, INPUUYUHY
nepenayv JaBieHHs] KUAKOCTbIO WM Ta3oM BO BcCe
CTOPOHBI  OJIMHAKOBO,  BJIMSHHE  aTMOC(HEPHOTro
NaBJI€HUS HA  JKUBBIE  OPraHU3MbI, HU3MEpPEHHE
aTMOC(epHOro  JaBlE€HUs C MOMOIIBIO  TPYOKH
Toppuuennu, usmMeHeHHe aTMOC(EPHOTO IaBIEHUS IO
MEepe YBEIMYEHHs BBICOTBI HaJ YPOBHEM MODs,
IIPUYMHBl IUIABaHUS TeEJI, YCIOBUS IUIABAHMS CYJOB,
M3MEHEHUE OCA/IKU Cy[HA; AaHAJIU3UPOBATH PE3YJbTATHI

IlennocTtu
TO3HAHUI,
BOCIIUTaHUE,
BOCIIUTAHHUE.

HAy4YHOTO
TPYIOBOE
9KOJIOTUYECKOE




SKCIIEPUMEHTA [0 U3YyYCHUIO JaBJICHUS Ta3a, OMbBIT IO
neperaye JaBICHUS KHUIKOCTBIO, OIBITHI C BEIEPKOM
Apxumena; BBIBOIUTH GOpPMYIY Ul pacuera AaBJICHUS
KHUJKOCTU HAa JHO U CTEHKHU COCYyJa, AJI OIpPEIEICHUS
BBITAJIKUBAIOIICH CUJIBL;

yCTaHaBJIMBaTh 3aBUCUMOCTb WU3MEHEHMsI JABJICHUS B
KHUJKOCTHU U ra3e ¢ U3BMEHEHUEM TNTyOUHbI; CpaBHUBATh
aTMoc(epHOE AaBlICHHE HA PA3IUYHBIX BBICOTAX OT
MIOBEPXHOCTHU 3eMIIH;

HAOMIOAATh OMBITHl MO M3MEPEHHIO aTMOC(EepHOro
JABJICHUS U JIeNaTh BBIBOJABI, pa3iNdaTh MaHOMETPHI
IO LIEJISIM UCTOJIb30BaHUS;

yCTaHABIMBAaTh 3aBHCHUMOCTb MEXIy W3MEHEHHEM
YPOBHS KHJKOCTU B KOJIEHAX MAaHOMETPA U JJaBICHUEM;
J0Ka3bIBaTh, OCHOBBIBasICh Ha 3akoHe [lackans,
CyILLIECTBOBAHUE BBITAJIKUBAIOIIEH CHJIIbI, ACHUCTBYIOLIEH
Ha TEJO; YKa3blBaThb IPUYMHBI, OT KOTOPBIX 3aBHCHUT
cuia Apxumena;

paboTtath € TEKCTOM YyueOHHKa, aHaJIU3UPOBATH
dbopmynel, 00001aTh U JI€TaTh BBIBOJBI, COCTABISAThH
IUIaH TIPOBEACHMS OIBITOB;  IPOBOAMTH OIBITHI IO
0OHApYXEHHIO aTMOC(HEPHOTO J1aBJICHUS, U3MEHEHUIO
aTMOC(EpHOrO [JaBJIEHUS C BBICOTOM, aHAJIM3UPOBAThH
UX pe3yJIbTaThl U JeNIaTh BbIBOJBL;

MMpOBOANTD HCCJIeI0BATEIbCKUM OKCIICPUMCHT:
110 ONPEACIICHUTIO 3aBUCHUMOCTH JaBJICHUA oT
ﬂeﬁCTBYIOHICﬁ CHIJIBI, C COO6IJ.[3.IOIJ_[I/IMI/ICH

COCyJlaMH, aHAIM3UPOBaTh  PE3yJNbTaTbl W J€1aTh
BBIBO/IBI;

KOHCTpYHpOBaTh  NpuOOp  Ajs  JI€MOHCTpalHH
TUAPOCTATUYECKOTO JaBICHUS;

U3MEpATh aTMOC(EpHOE JaBlIEHHE C IOMOIIBIO
O6apoMeTpa-aHepouaa,  JaBJI€HHE C  IOMOIUIBIO
MaHOMETpa;

IIPUMEHSATDH 3HaHUS K PELICHUIO 3a/1a4;

ONBITHBIM TyTeM OOHAapy>KUBaTh BBITAIKHBAIOIEE
JNEHCTBUE >KMIKOCTH Ha IIOTPYKEHHOE B HEE TeEJo;




5. PaGora u
MOIIHOCTh. DHEPrHUs

14

1. PaboTa 1 MOIITHOCTH

2. DHeprus

BBUSICHUTH YCIIOBHS, MpPH KOTOPBIX TeJO IUIaBaer,
BCILIBIBAET, TOHET B JKUJIKOCTH;
paboTaTh B rpymme

Boluucisate MexaHWYecKyr padoTy, MOIIHOCTh I10
W3BECTHOM paboTe, SHEPIHIO;

BBIPAXKATh MOLTHOCTH B PA3JIMYHbBIX €IMHUIIAX;
OTPENIETIATh YCIOBHS, HEOOXOAUMBIC JIJII COBEPIICHUS
MEXaHHYECKON pabOoThI; MJICYO CHIIBI, IICHTP TSKECTH
IUIOCKOIO TEa;

AQHAIM3MPOBATh MOIIMHOCTH PA3JIMYHBIX MPHUOOPOB;
OIBITHI C OABMIKHBIM M HEITOABHMKHBIM Ookamu; KITJI
pa3IUYHBIX MEXaHU3MOB;

MIPUMEHSTH YCIOBHS paBHOBECHS phIuara
B MMPAKTHUYECKUX ILIEJIAX: TOJABEM U MEepEeMEIICHUE TPYy3a;
CpPaBHUBATh JICHCTBHE IOJBH)KHOTO M HEIOBHKHOTO
OJIOKOB;

YCTaHABJIMBATh 3aBUCUMOCTb MEXAY MEXaHUYECKOH
paboToif, CWIOH U NPONHIACHHBIM IYTEM; MEXIY
paboToii 1 YHEpruei;

MPUBOAUTH IPUMEPHL: WILTIOCTPUPYIOIINE, KAK MOMEHT
CUJIBI XapaKTepU3yeT NEHWCTBHUE CHJIBI, 3aBUCSIIEE U OT
MOAyJsl CHJIbl, W OT €€ IUleYa; NPUMEHEHUs
HETIOJBMXKHOTO M TIOJIBJKHOTO OJIOKOB Ha TPAKTHKE;
pa3IMYHBIX BHUJOB pPABHOBECHUS, BCTPEYAIOLIUXCSA B
OBITY; TEN, 00JIa 10X OJTHOBPEMEHHO u
KHMHETUYECKOMH, " MOTCHIIMATLHON JHEpruen;
MIPEBPAIICHUS YHEPTUN U3 OJHOTO BUIA B APYTOM;
paboTaTh C TEKCTOM yueOHHKa, 0000mIaTh U JenaTh
BBIBOJIBI;

YCTaHABIMBATh OMNBITHBIM MYTE€M, YTO TOJIE3HAs
paboTa, BBIMOJHEHHAas C TOMOIIBI  MPOCTOTO
MEXaHW3Ma, MEHbIEe TIOJHOW; BHJ PABHOBECHUS IO
W3MEHEHUIO TOJI0KEHUS IIEHTPA TSKECTH Tela;
MIPOBEPSITH ONMBITHBIM MyTEM, IPU KAKOM COOTHOLIECHUU
CWJI M HWX IUIeY phlYar HAXOJUTCS B PaBHOBECHH;
MPaBUII0O MOMEHTOB;

Hennoctu HAay4YHOTI'O
IIO3HAHMS, TPYZLOBOE

BOCITUTAHUE
npodeCCHOHAIBHOE
caMooIIpe/iesieHue,
9KOJIOTUYECKOE BOCITUTAHUE.

n




Hrorosas
KOHTPOJIbHASI
pabora

1 HroroBas KOHTpOJbHAs
pabora

1

paboTath B rpyIIe;

MIPUMEHSITh 3HAHUS K PEIICHUIO 3a/1a4;
JIEMOHCTPHPOBATh MIPE3CHTAIIHNH;

BBICTYIIATh C JJOKJIaJIaMU;

y4acTBOBaTh B 0OCY)KICHHUH JIOKJIAIOB U TIPE3CHTAUI

Boinonansate yaeOHbIe 3a/1aHus, TpeOyrommue LlerHocTn Hay4HOT'O
JEMOHCTPAIIMA KOMIIETCHTHOCTEH, XapaKTepH3YIOUINX MO3HAHUS.
€CTECTBEHHO — HAyYHYIO TPAMOTHOCTb.

1.TemoBeie
SIBJICHUS

8 ki1acc (68 yacon)

23 1. KomngecTBo 10
TEIUIOTHI
2.3akoH coxpaHeHusi, 4

SHEPTUHU

Pa3znnuath TemyoBbIe SIBIEHUS, arperaTHble cocTossHUA IlaTpuornueckoe BocIIUTaHUE.
BEIIIECTBA; LleHHOCTH HAayYHOTO
AQHAIN3UPOBATh 3aBUCHMOCTb TEMIIEpPATypbl Tejla OT IO3HAaHMs, TPYAOBOE
CKOpPOCTH JABHMKEHHSI €r0 MOJIEKYJI, TAOJIMYHbIE JTaHHbIE, BOCIIUTAHUE, SKOJIOTHYECKOE



3. UsmeHenue 9  rpaduk mIaBiIeHUS W OTBEpACBaHUS;, — HAONIOAATh U BOCIUTAHUE.
arperaTHbIX UCCIIeIOBaTh ~ NpPEBpallleHHe  JHEPruu  Telna B
COCTOSIHUU BelllecTBa MEXaHUYECKUX MpoIleccax;

MPUBOJUTL TMPUMEPHL: TMPEBPAIICHUS JHEPTHH IPH
MoJAbeME Tela W NpU €ro MaJeHUU, MEXaHUYECKOM
SHEPrMHM BO BHYTPEHHIOW; HM3MEHEHUS BHYTPEHHEH
SHEpPruu  Tela  IyTeM  COBEpIIEHUS  paboThI
U TeIIonepeayuy; TEeIuIonepe1aun yTemM
TEIUIONPOBOAHOCTH,  KOHBEKIMH U  U3IIyYCHUS;
NPUMEHEHHUsT Ha TMPAaKTUKE 3HAHUH O pa3IuIHON
TEIUIOEMKOCTH  BEIIECTB; SKOJOTMYECKH  YHUCTOIO
TOIJIMBA;  TOJTBEPXKAAIONINE 3aKOH  COXPaHEHUS
MEXaHHYECKON OSHEpPruu; arperatHbiX COCTOSIHHA
BEIIECTBA; SBJICHUN MPUPOJBI, KOTOPBIE OOBICHSIIOTCS
KOHJICHCAllUeW  Mapa;  HCIOJb30BAHHUS  DHEPIHH,
BBIICIIEMOM TIpM  KOHJCHCAIlMM BOJASHOTO  TIapa;
BIUSIHUS BJIQKHOCTH BO3[yXa B OBITY M JESATEIbHOCTH
yenoBeka; npumenenuss JIBC  Ha  mpakTtHke;
MPUMEHEHUSI TapOBO TYpOMHBI B TEXHHUKE; MPOIECCOB
TUTABJICHUS Y KPUCTAIUIM3AIAN BEIIECTB;

OOBSCHATh: W3MEHEHHE BHYTPEHHEW HHEPruu Tena,
KOTrJla HajJ HHUM COBEpHIAIOT padOTy WIH TEIlo
coBepmiaer palOoTy; TEMJIOBbIE SBIECHHS Ha OCHOBE
MOJIEKYJISIPHO-KUHETHYECKONH  TEOpHH;  (PU3UUECKH
CMBICII: Y/I€JIbHOM TEIJIOEMKOCTH BEILIECTBA, yJEIbHOM
TETUIOTBI CTOPAHWS TOIUIMBA, YICIBHOW TEIUIOTHI

napoo6pa303aHH;1; PE3YJIbTAThI OKCIICPUMCHTA,
IMPONLECCHI IIIABJICHHUA U OTBEPACBAHUA TCJIa HA OCHOBC
MOJICKYIIIPHO-KUHCTHYCCKUX HpCI[CTaBHCHHﬁ;

OCOOCHHOCTH  MOJIEKYJISIDHOTO  CTPOEHMSI  Ta30B,
XKHUAKOCTEH U TBEPJBIX TEN; NOHUKEHUE TEMIIEPATyphI
KUJAKOCTH TpU  HUCHAPEHUHU; TMPUHIUN  pabOTHI
u ycrporictso IBC;

AKOJIOTHYECKHE TpoOiembl wucnois3oBanus JIBC wu
MyTH WX PEHICHUS; YCTPOWCTBO M TNPHUHIMIT PabOThHI
NapoBOW TYpOUHBI;

KJIaCCU(UIIMPOBATh: BHJbI TOIJIMBA IO KOJIUYECTBY




TEIUIOTHI, BBIIEISEMONW MpPHU CropaHuM; MPUOOPHI Ui
M3MEPEHUS BIAKHOCTU BO3/1yXa;
MEPEeYUCHIATh  CHOCOOBl  M3MEHEHUsl BHYTpPEHHEH

SHEPTUHM; — TMPOBOJUTH OIbBITHI 1O HW3MEHEHUIO
BHYTpPEHHEH HEepPIuu;
IIPOBOAUTH MCCJIEe1I0BATEIbCKUI AKCIIEPUMEHT

II0 TEIJIONIPOBOJHOCTH  PAa3JIMYHBIX  BEIIECTB; IO
WU3y4YEHUIO IUIABJICHUS, HCIAPEHUs M KOHJCHCALUH,
KWUIICHUS BOJBL;

cpaBHuBaTh BuAbl Temonepenaun; KIIJ[ paznmuynbix
MalIVH U MEXaHU3MOB;

YCTaHABJIMBATh 3aBHUCHMOCTb MEXJYy Maccod Tena u
KOJIMYECTBOM  TEIUIOTHI;  3aBUCHUMOCTb  IIpoliecca
IIJIABJIEHUS OT TEMIIEPATYPHI TEIA;

paccUMThIBaTh KOJMYECTBO TEIUIOTHI, HE00X0auMoe
JUIsL HAarpeBaHWs Teja WM BBLICIAEMOE WM IIpU
OXJIQXCHUH, BBIICIAOLIEECH IPU KPUCTAJUIM3ALUU,
HeoOXoIuMoOe JJisi TpEeBpallleHuss B Map >KUIKOCTH
JIF000M MacCHI;

IIPUMEHSATH 3HAHUS K PELICHUIO 3a/1a4;

ONpElEeNATs U CPaBHUBATh KOJMYECTBO TEILIOTHI,
OTJIAHHOE TopsiYe BOJAOU M MOJYyYEHHOE XOJOIHOM IIPU
TEI000MEHE;

ONpPENENATh YIEIbHYI0 TEIUIOEMKOCTh BEIIECTBA U
CpaBHUBATbh €€ C TAOJUYHBIM 3HAYECHUEM;

M3MEPSTH BIAXKHOCTh BO3/1yXa;

MPEJCTABIATH PE3yIbTATHI ONBITOB B BU/IE TAOJIHIL;
AQHAJIM3UPOBATH TPUYMHBI ITIOIPEITHOCTEN NU3MEPEHN;
paboTath B rpymre;

BBICTYTIATh C  JOKJIaJaMH,  JE€MOHCTPHUpPOBATH
IIPE3CHTALUN




3. DIIeKTpUUeCKre
SIBIICHUSI

29

1. DnekTpocraTuka

2. DIEKTPUUECKUI TOK

3. 3akod Oma mis
ydacTKa Ienu

4. PaGora ¥ MOILIHOCTH
TOKa

5

[TarproTHyeckoe BOCIIUTaHUE,
OOBsCHATH:  B3aMMOACUCTBHE  3apsSHKEHHBIX — TeJ I[EHHOCTH HAYYHOTO
U CYIIIECTBOBAHUE JIBYX POAOB JICKTPHUECKUX 3aps/IOB; IO3HAHWUS,
onbiT Moddhe—Mumkena; 3JIeKTpU3aLUI0 TEJ NPH TPYIOBOE BOCIUTAHHUE,
CONPUKOCHOBEHNH; OOpa30BaHUE MOJOXKUTEIBHBIX M JKOJOTHYECKOE BOCIIUTAHUE.
OTPHIIATEIIBHBIX HOHOB; YCTPOHUCTBO CyXO0ro
raJbBaHUYECKOTO JJIEMEHTA; 0COOCHHOCTH
AJIEKTPUUYECKOTO0 TOKa B  MeETaljlaX, Ha3HauYeHUe
UCTOYHMKA TOKAa B D3JIEKTPUYECKOHW IeNHU; TEIUIOBOE,
XMMAYECKOE M MarHuTHOE  JCWCTBUS  TOKa;
CYILIECTBOBaHME IIPOBOJHHUKOB, IIOJYIIPOBOAHUKOB H
IMDJICKTPUKOB Ha OCHOBE 3HAHWUU CTPOCHUS aTOMa;
3aBUCHMOCTh MHTCHCUBHOCTHU DJICKTPHUYECKOTO TOKA OT
3apsia M BPEMEHHW; TPUYMHY  BO3HHUKHOBEHUS
CONPOTHUBIICHUSI; HArPEBaHUE MPOBOJHUKOB C TOKOM C
MO3UIMKA  MOJISKYJSIPHOTO ~ CTPOCHHUS  BEIIECTBA;
CrocoOBbl  yBEIMYEHUs] M  YMEHBIIEHUS EeMKOCTH
KOH/IEHCATOpa; Ha3zHaueHHe HUCTOYHHUKOB
AJIEKTPUYECKOTO TOKA U KOHJICHCATOPOB B TEXHUKE;
aHaJM3UpOBaTh TaOJMUHbIE JaHHble U TpaduKy;
NPUYMHBI ~ KOPOTKOTO  3aMBIKaHUS;  NPOBOJUTH
UCCIIeI0BATENbCKUI SKCIIEPUMEHT IO B3aMMOAECHCTBHUIO
3apsKEHHBIX TEIT;
0oOHapyKUBaTh Ha3JIeKTPU30BaHHbIE Tena,
ANIEKTPUYECKOE TI0JIE;



5. Konpgeuncarop

MI0JIb30BATHCS AIEKTPOCKOIIOM, aMIIEpMETPOM,
BOJIBTMETPOM, PEOCTATOM;

ONpelNensaTh HW3MEHEHUE CHIIbI, JIEWCTBYIOIIEH Ha
3apsHKESHHOE TEJO MPH YAAJIICHUU U TPUOIMKEHUH €To K
3apsUKEHHOMY — Tely;  L€Hy — J€J€HUs  IIKabl
aMIiepMeTpa, BOJbTMETPA,;

JIOKa3blBaTh  CYIIECTBOBAHME  YAaCTHLl, HMEIOLIUX
HAMMEHBIINMN 3JIEKTPUUYECKUH 3apsiz;

yCTaHaBJIMBaTh IEepepaclpefeeHue 3apsaa Ipu
MEepEeXoAe €ro C HadJIEKTPU30BAaHHOIO Tejla Ha
HEHA3JIEKTPU30BAHHOE npu CONPUKOCHOBEHUH;
3aBUCMMOCTh  CHJIBI TOKa OT  HampshKeHUusT U
COTMPOTUBIICHUS MPOBOJHUKA, PAOOTHI ANEKTPUIECKOTO
TOKa OT HAaNpsOKEHWs, CWJIBI TOKA UM BpPEMEHH,
HaMpsHKEHUs OT pabOThI TOKA M CUJIBI TOKA;

MPUBOAUTH TPUMEPHI: TPUMEHEHUS TMPOBOJHUKOB,
MOJYIPOBOJHUKOB M JUAJIEKTPUKOB B  TEXHHUKE,
MPAKTUYECKOTO TPUMEHEHUSI TOJYNPOBOJTHHUKOBOTO
M0/1a; HMCTOYHUKOB AIEKTPUUYECKOTO TOKa;
XUMHUYECKOTO U TEIJIOBOTO JCHCTBUS AIEKTPUUECKOTO
TOKa UM HMX HUCIHOJIb30BAaHUS B TEXHHUKE; NPUMEHEHUS
MOCIE0BATEIbHOTO W MapaJUIeIbHOTO COEOUHEHHS
MIPOBOJIHUKOB;

o0o0mmars ®  JOenars BBIBOOBL O  CIIOcoOax
JJEKTPU3ALMK  TEJ; 3aBUCUMOCTH CHJIbI TOKa H
COTIPOTUBIICHUS TPOBOJHHUKOB; 3HAYCHHH CHJIBI TOKAa,
HaIpsHKEHUS U COPOTUBIICHUSI IPU MOCIEA0BATEILHOM
Y TIapaJUIeIbHOM COCIMHEHUH TPOBOTHUKOB; O padoTe
Y MOIIHOCTHU 3JIEKTPUUECKOM JIaMITIOYKH;

pacCUHUTHIBATH: CUITY TOKa, HarpspDKEHUe,
3IEKTPUUYECKOE CONPOTHUBIICHUE; CUITY TOKa,
HaIpsDKEHNE U COMTPOTUBIICHHUE TPHU MOCIIET0BATEIIEHOM
U TMapajieIbHOM COEIWHEHUU TPOBOJHUKOB; paboTy
Y MOIIHOCTh  3JIEKTPUYECKOTO  TOKA;  KOJIMYECTBO
TEIJIOTHI, BBIACIAEMOE MPOBOJAHUKOM C TOKOM IO
3aKOHY Jxoyns—Jlenua; 3JIEKTPOEMKOCTD
KOH/JIEHCATOPA; paborty, KOTOPYIO COBEpUIaeT



JNEKTPUYECKOE  T0JIe  KOHJAEHCATOpa,  SHEPTHUI0
KOHJIEHCATOopa;

BbIpaXaTh CHUJIy TOKa, HaNpsDKEHHE B Pa3IUYHbBIX
AMHUIAX; CJAMHUILYy MOIIHOCTH Yepe3 EIUHUILIbI
HampsDKeHUs M CHIIBI ToKa; paboTy Toka B BT - u;

KBT - u;
CTPOUTHh TpaduK 3aBUCUMOCTH CHJIBI TOKa OT
HANpsHKEHUS,

KJIaCCU(PUITUPOBATh UCTOUYHUKH AJICKTPHUUYECKOTO TOKA;
NEHCTBUS  DJIEKTPUYECKOTO  TOKA;  DIJICKTPUYCCKHE
npuoOpbl MO MOTPeOIAEMON HMMH  MOIIHOCTH;
JAMITOYKH, TIPUMEHSEMBIC Ha TIPAKTHKE;
pasnuyaTh 3aMKHYTYIO u Pa30OMKHYTYIO
ANEKTPUYECKUE TIEH; JaMITbl 110 TPHHIIAITY JICUCTBHSI,
UCIIOJIb3YyEeMbI€ JUIsl  OCBELICHHS, MPEJOXPAHUTEIH
B COBPEMEHHBIX ITpUOOpax;

HCCIIeIOBATh 3aBHCUMOCTD COTIPOTUBIICHUS
MPOBOJHUKA OT €ro JUIMHBI, IUIOMAIN ITOTEPEIHOrO
CEUeHHs U MaTepuaia MpOBOJHHUKA;

YEPTUTH CXEMBI JICKTPHUSCKOH TIeTIH;
cOOMpPATh INEKTPUUECKYIO IIETIb;

M3MEPSATH CHITY TOKA Ha Pa3JIMIHBIX YYIaCTKaX IICTIH;
AHAIM3UPOBATH PE3YIbTATHI OMBITOB U TPapUKU;
MTOJIb30BATHCS aMIIepMETPOM, BOJIETMETPOM;

peocTaToM ISl pETYIUPOBAHUS CUITBI TOKA B IIETIH;

HU3MEPATh CONMPOTHBJICHHE TMPOBOJHUKA TPH TOMOIIH
amrepMeTpa 1 BOJbTMETPA; MOIIHOCTh B pabOTy TOKa B
JIaMIIe, UCITOJIb3Ysl aMIIEPMETP, BOJIBTMETP, YaChl,

MIPEJICTaBIISITh PE3YIbTAThl U3MEPEHUH B BUE TAOJIHIL;
000011aTE ¥ JIeJIaTh BHIBOJEI O 3aBUCHUMOCTH CHUJIBI TOKA
Y COTIPOTUBIICHUS TIPOBOIHUKOB;
paboTaTh B rpyImie;

4. Dnextpo-
MarHUTHBIC SIBIICHUS

5 DnexTpoMarHUTHbIE
SBIICHUS

BeIsBIATE  CBSI3B MCKAY  JJICKTPUUCCKHUM  TOKOM HGHHOCTI/I HAay4YHOI'O

1 MarouTHBIM I10JIEM, IIO3HaHWsA, TPYyAOBOC
OOBSICHATh: CBS3b HaIlpaBJICHUA MAarHuTHBIX JIMHUH BOCIIMTAaHUC, I'PAKIAAHCKOC
MAaroMuTHOro 1moOJid TOKa C HaIllPpaBJICHUCM TOKa B BOCIIMTAHUC, SKOJIOTUYCCKOC




5. CeeroBbIe
SIBJICHUS

10

CBETOBbBIE ABICHUS

10

IIPOBOJIHUKE; yCTpOICTBO JIEKTPOMArHuTa;
BO3HUKHOBEHHUE MarHUTHBIX Oypb,
HaMarHU4MBaHUE Xelle3a; B3auMOJEHCTBUE IOJIIOCOB
MarHuTOB; NPUHIMII JACHCTBHS DJICKTPOABHUTrATENs M
00JIaCTH €ro IPUMEHEHUs; — IMPUBOJUTH PUMEPHI
MarHUTHBIX SIBIICHHH, WCTIOJb30BaHUS
JIEKTPOMArHuTOB B TEXHUKE U OBITY;

yCTaHABIIMBaTh  CBSI3b ~ MEXAY  CYIIECTBOBAHHEM
JIEKTPUUECKOT0 TOKA U MATHUTHBIM IOJEM, CXOJCTBO
MEXKIy KaTyIIKOW ¢ TOKOM U MarHUTHOW CTPEJIKOM;
0000mare ¥ JenaTb BBIBOJABl O PAaCHOJIOKEHUU
MarHUTHBIX CTPEJIOK BOKPYT TPOBOJHHKA C TOKOM,
0 B3aUMOJICHICTBUU MarHUTOB;

Ha3bIBaTh CIIOCOOBI YCWJIGHHSI MarHUTHOTO JCWCTBUS
KaTyILIKU C TOKOM;

MOJy4YaTh KapTHHBI MAarHUTHOTO TIOJIS TIOJIOCOBOTO
JIyrooOpa3HOro MarHUTOB;

OTIHCHIBATH OTBITHI 10 HAMAarHUYMBaHUIO BEIIIECTB;
HNEPeUUCIISITh MPEUMYIIECTBA 3JIEKTPOJBUTATENEH T10
CpPaBHEHHWIO C TEIUIOBBIMH; TIPUMEHATh 3HAHHUS K
pelIeHHIo 3a/1a4;

CcOOMpaTh AIEKTPHUUECKUIH JBUTATENb ITOCTOSHHOTO
TOKa (Ha MOJIEJH);

OTpEeNeNiaTh  OCHOBHBIE  JETalM  DJIEKTPUIECKOTO
JIBUTaTelIsl IOCTOSIHHOTO TOKa;

paboTaTh B rpymnmne

Habmonate npsiMmonuHeiiHOE pacnpocTpaHEHHE CBETa,
OTpa)kKEHHE CBETA, IPEJIIOMIIEHUE CBETA;

OOBSCHAT,  OOpa3oBaHME TEHM U  IOJIYTEHH;
BOCIIPUATHE U300paKEHH TT1a30M YelIOBEKa;
IIPOBOJIUTH UCCJIEIOBATEIbCKUN AKCIEPUMEHT
10 MOJYYEHUIO TEHW U TMOJYTE€HH; [0 H3YyYEHUIO
3aBUCHMOCTH YIJIa OTPa)KE€HUsI CBETa OT yIJia MaJieHus;
[0 IpPEJOMJIEHUIO CBETa MpU IEepexoAe Jiyda
U3 BO3/yXa B BOJY;

0000mmaTe W JenaTh BBIBOJBI O PaCHpPOCTPAHEHUU

BOCIIUTAHHUC.

DcTeTUYECKOE
LEHHOCTH
O3HAHUI.

BOCIIUTaHHE,
Hay4HOT'0




Hrorosas
KOHTpPOJIbHAS
paborta

1 HroroBas KOHTpOJbHAS
pabota

1

CBeTa, OTPAKEHUH U MPEJIOMIICHUH CBETa, 00pa30BaHUU
TEHU U MOJIYTEHHU;

yCTaHaBIIMBATh CBA3b MEX]y JBIKeHUEM 3emiiu, JIyHbl
u CoJiHIIa U BO3HMKHOBEHHUEM JYHHBIX U COJIHEUHBIX
3aTMEHUN; MEXAY IBUKEHHEM 3eMJIM U €€ HaKIIOHOM
CO CMEHOW BpPEMEH TroJla C UCIOJIb30BAHUEM PHUCYHKa
y4eOHHUKa,;

HaxomuTh llossipHyro 3Be3ny B co3Be3nauu bosbiion
Menseauiibl;

OTIPENIETIATh MIOJIOXKEHNE TJIaHET, UCIIOJIBb3YsI
MOJIBIDKHYIO KapTy 3BE3JHOr0 Heba; Kakas M3 JBYX
JUH3 C pa3HBIMH (DOKYCHBIMU PACCTOSHUSMH JAeT
OoJjblliee yBEIMUEHHUE; MPUMEHATh 3aKOH OTPaKEHUs
CBETa MpPU TIOCTPOCHUU U300paKEHUSI B IJIOCKOM
3epKare;

CTPOUTh H300pKEHUE TOYKU B IJIOCKOM 3€pKaje;
M300pakeHus, JaBaeMble JIMH30U (paccenBarollei,
cobupatoiieit) s cayvaes: F > d; 2F <d

BoinonusaTe yueOHbIe 3a/1aHMA, TpeOyroiue
JEMOHCTPALlMM KOMIIETEHTHOCTEH, XapaKTEpU3YIOIINX
€CTECTBEHHO — HAYYHYI0 T'PaMOTHOCTb.

]_IGHHOCTI/I HAaY4YHOI'O ITIO3HAHUH.




9 kaacc (102 yaca)

1. 3akoHbI 33 1. OcHOBBI 3 |OOBscHATD (pU3MUYECKHI CMBICT MOHATHIA: MIHOBEHHAs IlarpuoTHueckoe BOCIIUTAHUE,
B3aUMOJICHCTBHUS U KHHEMaTHKH. CKOPOCTb, YCKOPEHHUE; 3CTETHYECKOE BOCITUTAHUE,
JBYDKEHUS TEl PaBHOMEpHOE HaOII01aTh u OIUCHIBATh NPSIMOJIMHEHHOE IIEHHOCTH

JIBIDKCHUE U paBHOMEPHOE JIBIDKCHUE TEIIEKKH C HAay4YHOTO MO3HAHUS,

KaleJbHUIIEH; IBU)KEHUE MASITHUKA B JIByX CHCTEMAax TPYIOBOE BOCIIMTAHUE.
OTCueTa, OJJHa U3 KOTOPBIX CBsI3aHA C 3e€MJIEH, a apyras
CJICHTOM, JBMKYILEHWCSA PaBHOMEPHO OTHOCHUTEIBHO
3eMJIM; MaJE€HUE OJHUX M TeX XKE€ Tel B BO3JyXe
U B pa3peKEHHOM MPOCTPAHCTBE; OIIBITHI,
CBUJIETEIBCTBYIOLIUE O COCTOSIHUM HEBECOMOCTH TEJL;
HaOII0aTh U OOBSCHATD MOJIET MOJICTH PAKETHI,
00OCHOBBIBATH BO3MOJKHOCTH 3aMEHBI Tella €ro
MOJIETIBI0 — MaTepUAIbHOW TOYKON — ISl ONHCAHUS
JIBVDKCHMS,

NPUBOJNTh TMPUMEPBI, B KOTOPBIX KOOpPAUHATY
JBUXKYIIETOCS Tella B JTI000 MOMEHT BPEMEHU MOKHO

2.OCHOBBI KHHEMATHKH. 9

Pasroyckopennoe ONpPEACNNTh, 3Hasg €ro HaydaJlbHYI0 KOOpPAMHATY H
AABHOKCHUC. COBEPILIEHHOE MM 3a JAaHHBIA MPOMEKYTOK BpPEMEHH
3. OCHOBBI JUHAMUKH 9 |mepeMelleHue, W HEeNb3d ONPEACNINTh, €CIIH BMECTO
NEepEeMEIICHUS 3aJ1aH TIPOWICHHBIN yThb;
4. JIBrxeHue mo| 4 p p . YIb;
PaBHOYCKOPEHHOTO JBW)KCHHS, TPSIMOJIMHEHMHOTO W
OKPY’KHOCTH. 3aKoH

KPUBOJIMHEWHOIO JIBMYKEHHS TEN, 3aMKHYTOW CUCTEMBI
TEN; NOPUMEPHI, MOSICHAKIINE  OTHOCHTEIHHOCTh
5. Umnynsc 8 |;BHKEHHMs, IPOSIBIEHUS MHEPIIHH;

ONpeAeNsiTh MOAYJIM M TMPOEKIMU BEKTOPOB Ha
KOOPJMHATHYIO OCb;

3alMChIBaTh YPABHEHHUE [IJISI ONPEACIICHUSI KOOPAUHATHI
JBUXKYIIETOCS Tella B BEKTOPHOU U CKasIpHOH (hopMme;
— 3amuChIBaTh (HOPMYIIBI: IJI1 HAaXOXKACHUS MPOEKIINH
U MOAYJII BEKTOpa MEPEMELICHHUs  Tela; s

BCEMHUPHOT'O TATOTCHUSA




BBIYMCIICHHUS KOOPAMHATHI ABHXKYIIETOCS Teja B JIFOOOM
3aJIaHHBIA  MOMEHT BpPEMEHH; [UIsl  ONpeleeHuUs
YCKOPEHHSI B BEKTOPHOM BHJIC M B BHJIC MPOCSKIMK Ha
BEIOpAaHHYIO OCh; I pacyera CHJIbl  TPCHHS
CKOJIBXKEHUS, palbOThl CHJIBI, Pa0OTBl CHJI TSKECTH
U YIPYTrOCTH, MOTEHIUATBHON HEPTrUU MOJHITOTO HAJl
3eMJIed  Tella, TOTCHUUAJbHOM DJHEPruM  CXKATOU
MIPYKUHBL;

3anmuchiBaTh B BHUAE (OPMYIBI: BTOPOH M TPETH
3aKOHbl HpIOTOHA, 3aKOH BCEMHPHOTO TSITOTEHUS,
3akoH ['yka, 3aKOH COXpaHEHHS HMIYJIbCa, 3aKOH
COXpaHEHHUs MEXaHUYECKOU IHEPTHH,

JI0Ka3bIBaTh PABEHCTBO MOAYJSI BEKTOpa MEepEeMEICHHUS
MPOUJICHHOMY TIIYyTH UM IUIOMIAAU T1Oj rpaduxom
CKOPOCTH;

CTpOUTH TpauKH 3aBUCUMOCTH VX = VX(t); — TO
rpaduky 3aBHCHMOCTH VX(t) OmpenensiTh CKOpOCTb B
3a/IaHHBIA MOMEHT BPEMEHU;

CpaBHUBATh  TPAGKTOpPUHU, NyTH, [EpPEMEUICHUs,
CKOPOCTH MasITHUKA B YKa3aHHBIX CHCTEMax OTCUETa;
JIenaTh BBIBOA O JBWJKCHHHU TEI C OJUHAKOBBIM
YCKOPEHUEM TMpU JCUCTBUU HA HHUX TOJIBKO CHIIBI
TSKECTH;

OMNpeNeNsiTh MPOMEXKYTOK BpPEMEHHM OT Hadaia
PaBHOYCKOPEHHOTO  ABMXKEHHUs IIApUKa JI0  €ro
OCTaHOBKHM, YCKOPEHHE JBWDIKEHUS MIApHKa W €ro
MTHOBEHHYIO CKOPOCTb MEpPe]] yIapoM O LUITUHD;
HU3MEPSTh YCKOPEHUE CBOOOTHOTO TAJICHUS;
MIPEACTABISTh PE3YyIbTaThl U3MEPEHUM U BBIUMUCICHUMN
B BU/JIe TaOIHIl U rpaUKOB;

paboTaTh B rpymnmne

2. Mexanuueckue
KOJICOAHUS U BOJIHBI.

20

1. Mexauunyeckue
KOJIeOaHus

10

Ompenenarp  KojeOaTeIbHOE JBMKEHHE 10 €ro DCTETHYECKOE

IIpHU3HAKaM;

IOCHHOCTH

BOCIIUTaHHE,
Hay4HOT'0



3BYK.

2. MexaHn4eckue BOJIHE
3BYK.

10

OPUBOAUTH  MpUMEpPhl  KoyeOaHMM,  IOJIE3HBIX IO3HAHMUA,
Y BPEIHBIX MPOSABICHUN PE30HAHCA U IIYTH YCTPAHEHUS BOCIIMTAHUE.

MOCJIEHUX, UCTOYHUKOB 3BYKa;
ONMHKCBHIBATh  JUHAMUKY  CBOOOIHBIX  KOJIeOAaHUH
NPYXKUHHOTO M MaTeMaTH4eCKOro  MasTHHUKOB,
MeXaHu3M 00pa30BaHUsS BOJIH, 3alUCHIBaTh (BopMyiy
B3aMMOCBSI3M  [Mepuoja M YacTOThl  KOJIeOaHMIA;
B3aUMMOCBSI3U BEJIMYMH, XapaKTEPU3YIOIIUX YIpPYIrue
BOJIHBI;

OOBSACHSATH: OPUYUHY  3aTyXaHusi  CBOOOJHBIX
KojeOaHuil; B 4eM 3aKjIoYaeTcs SBJICHHE PE30HAHCA;
HAOMIOAaeMBId ONBIT IO BO30YXICHHIO KOJICOAaHUI
OJIHOTO KaMepTOHAa 3BYKOM, HCIYCKAaE€MbIM JPYTUM
KaMEPTOHOM TaKOMl e YacTOThl; IIOYEMYy B rasax
CKOpPOCTh ~ 3ByKa  BO3pacTaeT C  IOBBIIICHHUEM
TEMIEPATYPBI;

Ha3bIBaTh: YCJIIOBUE CYLIECTBOBAHUS HE3aTyXaIOLIUX
KoJIeOaHU; busznueckue BEJINYMHBI,
XapaKTEepU3yIOIIME YIPYrHue BOJHBI, JUANa3oH 4acToT
3BYKOBBIX BOJIH;

pa3nuyaTh NONEPEYHBIE U TPOJOJIbHBIE BOJIHBI;
IPUBOJUTH OOOCHOBAaHMSI TOrO, YTO 3BYK SIBIISIETCS
MPOJOJIBHOM BOJHOM;

BBIIBUTAaTh THUIOTE3bl: OTHOCUTENIBHO 3aBHCHUMOCTH
BBICOTBI TOHAa OT YacTOThl, a TIPOMKOCTH — OT
aMIUIUTYZbl  KoJie0aHMl ~ MCTOYHHMKA  3BYKa; O
3aBHUCHMOCTH CKOPOCTH 3ByKa OT CBOWCTB Cpe€Zbl U OT
ee TeMIlepaTypsbl;

MIPUMEHSTh 3HaHUsI K PELICHUIO 3a/1a4;

MIPOBOUTH JKCIIEPUMEHTAIILHOE UCCIIETOBaHHE
3aBUCUMOCTH  Tepuoja  KojeOaHWil  MNpY>KUHHOTO
MasTHHKa OT m u k;

U3MEPSATH )KECTKOCTD IPY>KUHBI;

MPOBOAUTHh  HWCCIIEIOBAaHUS 3aBUCUMOCTH  IEpUOa
(dacToThl) KojeOaHUi MasTHUKA OT JJIMHBI €70 HUTH;
MIPEICTABIATh PE3YIbTAThl U3MEPEHUH U BBIUMCIIEHUN B
BUJIE TAOJIMIT;

9KOJIOTHYCCKOEC




3. DnekTpo-
MarHUTHOE T0JIe
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1. DnexTpomMarHuTHOE 9
nose

2. IlepemeHHbII TOK 2
3. DneKTpOMarHuTHbHIE 4
BOJTHBI

4. DOnexrpomaruutHas 9

IPUPOJA CBETA

paboTath B rpyIIe;

Jlenatb BBIBOJIBI O 3aMKHYTOCTH MArHUTHBIX JIMHUU U
00 ocia0neHuu mojis ¢ ynajieHHeM OT MPOBOJHUKOB C
TOKOM;

HAOO/IaTh M OMHUCHIBATH OIBITHI, MOJITBEPKIAIOIIHE
MOSIBJICHUE D3JIEKTPUUECKOro IMOJIsI IpU HU3MEHEHHH
MarHUTHOTO IOJIS, U JIENaTh BbIBOJIbI;

HaO0JI0/1aTh: B3aUMOJIECUCTBHE AITIOMUHHUEBBIX KOJIEI| C
MarHuToM, SBJIEHHME CaMOMHAYKIWHU; OMNBIT IO
U3JIyYEHUI0O U TpUEMYy DBJIEKTPOMAarHUTHBIX BOJIH;
CBOOOJHBIE  DIEKTPOMAarHUTHBIE  KojeOaHus B
KoJIeOaTeIbHOM KOHTYpE; pa3lioKeHue Oeoro cBera
B CIIEKTP MpPU €ro MNPOXOKIECHUU CKBO3b MPUZMY
U nolyyeHue  Oemoro  cBera  IMyTEM  CIIOKEHUS
CHEKTPAJIbHBIX IIBETOB C MOMOUIBIO JIMH3bI; CIJIOIIHON
Y JTUHEHYaThIe CIIEKTPHI UCITyCKAHNUS,

dbopMynupoBaTh  MpaBWIO TMPaBOH  pyKH s
COJIEHOU 1A, MpaBuiIo OypaBuMKa, npaBuio JleHua;
ONpEeNENsATh HAIMpaBIECHUE HIIEKTPUYECKOTO TOKa B
MPOBOJHUKAX W HAMpPAaBICHUE JWUHUWA MAarHUTHOTO
MOJsi;  HampaBi€HUE  CHIbl, JCHCTBYIOLIEH  Ha
JNEKTPUYECKUN 3apsA], ABWXKYIIUKCA B MAarHUTHOM
ToJie, 3HaK 3aps/ia U HalpaBiIeHUE ABUKEHUS YaCTHIIBL;
3anuchiBaTh (HOPMYILy B3aMMOCBSI3U MOAYJS BEKTOpa
MarHMTHOM WHAYKIIMM MarHUTHOTO TOJs C MOJIYJEM
cunel F, nelicTByromed Ha TPOBOIHUK JITMHOWU |,
PacIoIOKEHHBIHN NEePHEHANKYIISIPHO JTUHUSM

[TarpuoTndeckoe BOCIIUTAHMUE,
LEHHOCTHU

Hay4HOI'O IT03HAHMS,
TPYZOBOE BOCIIUTAHHUE,
JKOJIOTMYECKOE BOCIIUTAHUE.




4. CtpoeHue atoma
1 aTOMHOTO siApa
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1. Ctpoenne atoma

2. AToMHoO€ SApO

3. TepmosinepHas
peaKIus.

MAarHUTHON MHIYKLIMH, U CUJION TOKA | B IPOBOJHUKE;
OIMCHIBATh 3aBHCHMOCTH MArHUTHOIO II0TOKa OT
WHIYKIIMA ~ MAarHUTHOTO  TIOJS, TPOHHU3BIBAIOIICTO
IJIOIIAAb KOHTYpa, HU OT €ro OpHUEHTAlHUH IO
OTHOIIEHHWIO K JIMHUAM MAarHUTHOH  WHAYKIIUH;
paziuuus  MEXKAY BHUXPEBBIM  JJIEKTPUUYECKUM U
AJIEKTPOCTATHYECKUM TIOJISIMH;

MPUMEHSITH MPABUJIO OypaBYHKa, TIPABHUIIO JIEBOU PYKU;
mpaBwio JleHlla W TOpaBWIO TMPaBOM pPyKH JUIs
oTpe/IeJICHUsT HAallpaBJICHUS UHAYKIIMOHHOTO TOKA;
paccka3biBaTh 00 YCTpPOWCTBE M NPUHLUIE JEHCTBUS
reHeparopa TNEPEeMEHHOTO TOKa; O Ha3HAYCHUH,
YCTPOMCTBE W MPHUHIMIE ACWCTBUS TpaHchopmaropa
M ero TMPUMEHEHHH; O TMPUHIHUNAX PAJAUOCBSI3U
U TEIEBUACHHS;

Ha3bIBAaTh CITOCOOBI YMCHBIICHUSA IOTCPb
QJICKTPOOHCPIUHU IpU TIepeaadc €€ Ha OoIbIIIHe
pacCcTodaHuA, pas3siIn4YHbIC JHara3oHbI

JIEKTPOMArHUTHBIX ~ BOJIH, YCJOBUS  0Opa3oBaHUS
CIIJIOIITHBIX M JIMHEHJATBIX CIICKTPOB HUCITYCKAHHA,
OOBSICHATh M3JIy4YCHHE M TOIJIOIIEHHE CBETa aTOMaMHU
U MPOHCXOKIACHUC JIMHEHYaThIX CIICKTPOB Ha OCHOBC
noctynaTtoB bopa;

IIpOBOAUTH I/ICCJ'I@I[OB&TCJ'IBCKI/II\/'I OKCIICPUMCHT 10
U3YUYEHUIO SIBIICHUS 3JIEKTPOMAarHUTHOW MHIYKIIUH;
AHAIIU3UPOBATE PE3YJIbTAThl JKCIICPUMCEHTA H JCJIaTh
BBIBO/IbI;

paboTaTh B rpyImie;

OnuceiBath: ombITel Pe3epdoprna mo oOHaApYKEHHUIO
CIIO)KHOTO COCTaBa PaJHOAKTHBHOTO W3IYYCHHS U TIO
WCCIIC/IOBAaHUIO C TIOMOIIBIO pacCesHHsl O-YaCTHIL
CTpOEHHS aToMa; MpOoIecC NENCHUS sapa aToMa ypaHa;
OOBSICHATBH CYTh 3aKOHOB COXPAHEHHUsSI MaCCOBOTO YHCIIa
U 3apsa Ipy paauoaKTUBHBIX PEBPAIICHUAX;

OOBSICHATH (U3MYECKUH CMBICT TIOHSITHH: JHEpPrus
CBsI3M, Je(PEeKT Macc, LemHas peakius, KpUTHYecKas

I'paxxnanckoe

BOCITUTAHUE,

MaTpUOTUYCCKOC BOCIIUTAHUC,

OEHHOCTH
IIO3HaHMs,
BOCIIMTaHHC.

Hay4HOT'O
JKOJIOTHYECKOE




Mmacca;

IIPUMEHSTh 3aKOHbI COXPAHEHMs] MaccOBOI'O 4YMCIA U
3apsia Ipy 3alUCH YPABHEHUN SIEPHBIX PEAKLIUN;
Ha3bIBaTh YCJIOBUs IIPOTEKaHUS YIPaBIAEMOM LIEITHOU
peakuuu, npeumymiectBa u Hemoctatku ADC mepen
JpYTUMH BUJIAMU AEKTPOCTAHLIUH, YCJIOBHS
MPOTEKAHUS TEPMOSIACPHON PEAKLINN;

Ha3bIBaTh (PU3UYECKUE BEIMYUHBI: ITOTJIOUICHHAS /1032
u3nydeHus, kod(pPUIMEHT KadecTBa, SKBUBAJICHTHAS
71033, Iepuoj Ioiypacnaza; — pacckasplBaTbh O
Ha3HAYeHUM SACPHOrO peakTopa Ha MEIJICHHBIX
HEUTPOHAX, €ro YCTPONUCTBE U NPUHLIUIE ICUCTBHUS;
MPUBOAUTH PUMEPHI TEPMOSAEPHBIX PEAKIIUN;
IIPUMEHSITh 3HaHUS K PELICHHUIO 3a/1a4;

U3MEpATh MOIIHOCTh J03bl paJAHallMOHHOTO (oHA
JO3UMETPOM;

CpaBHUBATh NOJYYEHHBIH pe3yabTaT C HAUOOJIBIIUM
JIOTTYCTUMBIM JIJIS1 4EJIOBEKA 3HAYEHHUEM;

CTpOUTh TpapuK 3aBUCUMOCTH MOIIHOCTH /O3Bl
M3JIy4eHHUS IPOAYKTOB paclana pajoHa OT BPEMEHHU;
OlleHMBaThb MO TIpaduKy TNepuoj  Moiypacnaja
MIPOIYKTOB pacnaja pajaoHa;

MPEJCTABIATh Pe3yIbTaThl U3MEPEHUH B BUJIE TaOIUI;
paboTaTh B rpyImime;

5. Ctpoenue u
SBOJIIOLMSA
Bcenennoi

5 1.Crpoenue u
sBoronA Beenennoit

Hab6monate cnaiingpl wnu  Qortorpaduu  HeGECHBIX
00BEKTOB;

Ha3bIBaTh IPYNIMbl 00bEKTOB, BXOAAMNX B CONHEUHYIO
cUCTeMY; IPUYMHBI 00pa3zoBaHus nsaTeH Ha CoHIIe;
MPUBOJUTH MPUMEPHI U3MEHEHHS BUa 3BE€3/IHOTO Heba
B TEYEHHE CYTOK;

CpaBHMBAaTh IUIAHEThl 3€MHOW TIpYMIbl; IUJIAHETHI-
TUTaHTHI,

aHanu3upoBath (Gororpaduu WU CIAWABI TUIAHET,
¢doTtorpadun cCoTHEYHON KOPOHBI U 00Opa30BaHUI B HEW;
onuceiBaTh (pororpadpum Mameix Ten CoHeUHOM
CUCTEMBI; TPU MOJEIM HECTalMOHAapHOU BceneHHOH,

OcTeTHUeCKOe
IIEHHOCTH
MO3HAHUS,
BOCITUTaHHE.

BOCIIUTaHHE,
Hay4HOT'0
AKOJIOTMYECKOE




npeaokeHHbie PpuaMaHoM;

OOBSACHATh (PU3UYECKHE MPOIECCHI, MPOUCXOMIAINE B
Heapax CoiHIA W 3Be3J; B UYEM  IPOSIBISICTCS
HECTAllMOHAPHOCTh BceneHnHou;

3aIlMCHIBAaTh 3aKOH Xa00i1a;

JIEMOHCTPHPOBATH MPE3CHTAIINH, y4acTBOBAaTh
B 00CY)KJICHUH TIPE3CHTAINI

Hrorosas 1 |HUroroBast KOHTpOJIbHAA Brimonuate yueOHbIe 3a1aHus, TpeOyromue [lenHOCTH Hay4YHOIO ITO3HAHMUS,
KOHTpPOJIbHAs pabora JEMOHCTPALIMA KOMIIETEHTHOCTEH, XapaKTepU3YIOLINX

pabora €CTECTBEHHO — HAay4HYIO TPAMOTHOCTb.

COI'NTACOBAHO COI'JTACOBAHO

[Iporokon 3aceganus MO

yuuTeled MaTeMaTUKH, PU3UKHU,
uHpOPMATUKU

MOAYCOIII Ne 4 r. HoBokyOaHCKa
ot 01 centsiops 2023 roma Nel

3amecTuTenb aupekropa no YBP
boponuna I'.JI.
01 cents6ps 2023 roma




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

YMK «®u3zuka» s 7-9 kiaaccoB. ABTopsl: Ilepsimkun U. M., UBanoB A. U., M: IIpocBemenue.
1.YueOnuk «®uzuka. 7 knacc », [lepsimkun M. M., BanoB A. U.; -M.: IIpocsemienue, 2022-23r
2. YueOnuk «®@u3suka. 8 kinacey, [lepsimikun U. M., UBanos A. U.; -M.: [Ipocsemienue, 2022-23r
3. YueOnuk «®dwusuka. 9 knacey, [lepeimkun Y. M., UBanoB A. U.; -M.: [Ipocsemenue, 2022-23r.

4. CoOopnuk 3a1a4 1o ¢usuke: 7-9 knacce - [lepeimkua A.B.; coct. I'.A.JIonnosa.- M.:M3narenbcTBo «9Kk3aMen», 2017r

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

YMK «®usuka» aBropbl: lleppimkun U. M. - UBanoB A. . (7-9 ki1accel)

1. Metoauueckoe nocooue k yueOnuky «®duszuka 7 kmaccy, aptopbl Yepnukona O.A., I'magenkoBa C.H., Kynpsiies B.B. -
M: Ilpocsemenue, 2023

2. Metonnueckoe ocobue k yueOHuky «dusuka 7 knaccy, aBropel UepaukoBa O.A., ['manenkoBa C.H., Kynpssues B.B. -
M: Tlpocsemienue, 2023

3. Metonnueckoe nocodue k yueonuky «dusuka 7 kiacc, aBropsl Uepnukosa O.A., ['magenkosa C.H., Kynpssues B.B. - M:
[Tpocsemienne, 2023

4, ®dusuka. 7 knace. Jluarnoctudeckue padotsl, aBTopsl [llaxmatosa B.B., [lledep O.P.; - M: IIpocsemenue, 2023

5 dusuka. 8 knace. luarnoctudeckue padbotsl, aBTopbl MapoHn A.E., Mapon E.A.; - M: IIpoceemenue, 2023
6. dusuka. 7 knace. luarnoctudeckue padbotel, aBTopsl Mapon A.E., Mapon E.A.; - M: IIpoceemenue, 2023
7 ®dusuka. 8 knace. lugakrnueckue matepuaisl, aBTopsl Mapon A.E., Mapon E.A.; - M: [Ipocsemienue, 2023



8. ®usuka. 9 knacc. Jlugaktnueckne marepuainsl, aBTopel Mapon A.E., Mapon E.A.; - M: [Ipocsemenne, 2023

9.  Kommponvhusie u camocmosmenvhvle pabomol no gusuke. 7 knacc K yueonuxy Iepviuuxuna A.B. - [pomyesa O.U. (2016,
112c.)

10.  Tecmwi no gusuxe. 7 knacc k yueonuxy Iepviuxuna A.B. «Quzuka. 7 k1.» Yebomapesa A.B. (2017, 176¢.)

11.  @usuxka. 7 knacc. CamocmosamenvHule u Konmpoavhsie pabomoel. Mapon A.E., Mapon E.A. (2016, 96¢.)

12.  Onopmusie koncnekmsl u paznoyposHeguie 3a0anus. Quzuxa 7 knacc. Mapon A.E. (2016, 96¢.)

13.  Pabouas mempaow no guzuxe. 7 knacc. lepvuuuxun A.B. (2016, 160c.)

14.  Kommponvuwvle pabomol 8 Hosom ghopmame. Pusuka. 7 knacc. 1'ooosa U.B. (2013, 88c.)

15.  Jluoakmuueckue kapmouxu-3aoanus no ¢uzuxe. 7 knacc. K yueonuxy Ilepvruxuna A.B. - Yebomapesa A.B. (2010, 112c.)
16.  Tempaow ons nabopamopnulx pabom no ¢usuxe. 7 knacc. K yu. Iepvruuruna A.B. - Munvkosa P./]., Hsanosa B.B. (2017,
64c.)

17.  Pabouas mempaow no gusuxe. 7 knacc: k yueonuxy Ilepvruxuna A.B. - Munvxosa P.JI. (2017, 144c.)

18.  @usuxka. 7 knacc. Pabouas mempaos k yuebnuky llepviuukuna A.B. - Xannanosa T.A., Xannanos H.K. (2014, 112c.)

19.  Koumponavhvie u camocmosmenvuvie pabomul no ¢usuxe. 8 knacc x yueonuxy Ilepviuxuna A.B. - I'pomyesa O.U. (2017,
128c¢.)

20.  Tecmwi no ¢usuxe. 8 knacc k yueonuxy Iepviuuxuna A.B. "@usuxa. 8 kn." Yebomapesa A.B. (2017, 224c.)

21.  @usuka. 8 knacc. CamocmosmenvHuvle u KoHmpoavhbvie pabomol. Mapon A.E., Mapon E.A. (2017, 112c.)

22.  Onopuble KoHCnekmol U paznoyposuesvle 3adanus. Quzuxa 8 knacc. Mapon A.E. (2016, 96¢.)

23.  Tempaow ons nabopamopuvix pabom no gusuke. 8 knacc. K yu. Iepviuuxuna A.B. - Munvkosa P.J[., Heanosa B.B. (2014,
32c.)

24.  KommponvHuvie pabomul 6 Hosom hopmame. Quzuxa. 8 knacc. T'ooosa U.B. (2011, 96¢.)

25.  @usuka. 8 knacc. Konmponvuole usmepumenvrvle mamepuanvi. booowuna C.b. (2014, 96¢.)

26.  @usuka. 8 knacc. Paznoyposnegvie camocmosmenvhvie u KonmpovHsie pabomol. Kupuk JI.A. (2014, 208c¢.)

27.  Bcepoccuiickas nposepounasn paboma. Quzuka. 8 knacc. [paxmukym. bobowuna C.b. (2018, 94c.)

28.  Koumpoavnvle u camocmosmenvuvle pabomol no gusuxe. 9 xnacc xk yueonuxy llepvuuxuna A.B., I'ymuux E.M. - I pomyesa

O.1. (2017, 160c.)

29.

Tecmul no gusuxe. 9 kracc xk yueonuxy Iepviuxuna A.B., I'ymuuk E.M. - [pomyesa O.HU. (2017, 176¢.)


https://uchebniki.alleng.me/d/phys/phys277.htm
https://uchebniki.alleng.me/d/phys/phys277.htm
https://uchebniki.alleng.me/d/phys/phys274.htm
https://uchebniki.alleng.me/d/phys/phys716.htm
https://uchebniki.alleng.me/d/phys/phys371.htm
https://uchebniki.alleng.me/d/phys/phys656.htm
https://uchebniki.alleng.me/d/phys/phys484.htm
https://uchebniki.alleng.me/d/phys/phys295.htm
https://uchebniki.alleng.me/d/phys/phys428.htm
https://uchebniki.alleng.me/d/phys/phys428.htm
https://uchebniki.alleng.me/d/phys/phys379.htm
https://uchebniki.alleng.me/d/phys/phys447.htm
https://uchebniki.alleng.me/d/phys/phys416.htm
https://uchebniki.alleng.me/d/phys/phys416.htm
https://uchebniki.alleng.me/d/phys/phys275.htm
https://uchebniki.alleng.me/d/phys/phys718.htm
https://uchebniki.alleng.me/d/phys/phys372.htm
https://uchebniki.alleng.me/d/phys/phys482.htm
https://uchebniki.alleng.me/d/phys/phys482.htm
https://uchebniki.alleng.me/d/phys/phys309.htm
https://uchebniki.alleng.me/d/phys/phys516.htm
https://uchebniki.alleng.me/d/phys/phys462.htm
https://uchebniki.alleng.me/d/phys/phys729.htm
https://uchebniki.alleng.me/d/phys/phys278.htm
https://uchebniki.alleng.me/d/phys/phys278.htm
https://uchebniki.alleng.me/d/phys/phys276.htm

30.  Quszuxa. 9 knacc. Camocmosmenvhvle u Konmpoavhsle pabomol. Mapon A.E., Mapon E.A. (2018, 128¢.)

31.  Onopnuvle koncnexkmul u pasHoyposuesvie 3aoanus. Qusuxa 9 kracc. Mapon A.E. (2016, 64c.)

32.  Tempaow onsa nabopamopusix pabom no gusuxe. 9 knacc. K yueonuxy Iepvruxuna A.B. , I'ymuux E.M. - Munvkosa P./1.,
Hesanosa B.B. (2017, 64c.)

33.  @usuxa. 9 xknacc. PasnoyposHnesvie camocmosmenvhvie U KOHMpoabHule pabomsl K yueonuky A.B. [lepviuxuna. - Kupuk
JILA. (2016, 208c.)

34. Koumponvhvie pabomwi 6 Hogom popmame. Pusuxa. 9 knacc. Iooosa U.B. (2011, 96¢.)

35. Qusuka. 9 knacc. 52 ouacnocmuueckux eapuarnma. Jomnuna C.H. (2012, 112c¢.)

36. Pabouas mempaow no Qusuxe. 9 kracc. IHepviuuxun A.B. (2016, 160c.)

37.  Qusuka. 9 knacc. Memoouueckoe nocooue. I'ymnux E.M., Yepnurxosa O.A. (2016, 224c.)

38.  Beceowvt no ¢uszuxe. B 3-u uacmsx. bnyoos M.U. (1984-8522., 661c.)

39.  Ucmopus ¢uzuxu. Mapuo Jlvoyyu (1970, 464c.)

40. Youeumenvnas puzuxa. Acnamaszos JI.I'., Bapramos A.A. (2002, 236¢.)

41.  Youeumenvnas puzuxa. I'yaua H.B. (2005, 416¢.)

42.  Yousumenvuas mexanuxa. I'ymua H.B. (20006, 176¢.)

43.  Qu3suxa 6 npupode. Knuea ons yuawuxcs. Tapacos JI.B. (1988, 352c¢.)

44.  DxcnepumenmanvHvle huzuyeckue 3aoaqu Ha cmexkanky. Jlanee B.H. (1985, 128¢.)

45.  Ouyuxnoneous ons oemeu. Tom 16. @usuka. (2000, 880c.)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://experiment.edu.ru  Poccuiickuii 001eo0pa3oBaTeIbHBIN MOPTAT

http://school-collection.edu.ru  Eaunas xoyuiekius uppoBbIX 00pa30BaTEeIbHBIX PECYPCOB

http://fcior.edu.ru  ®dexepanbHbIi HEHTP UHHOPMAIIIOHHO-00pa30BaTeNbHBIX pecypcoB (DLIOP)

http://www.fizika.ru Caiit ans npenogaBareneld GU3NKH, YIAIUXCSA U UX POTUTEIICH



https://uchebniki.alleng.me/d/phys/phys711.htm
https://uchebniki.alleng.me/d/phys/phys373.htm
https://uchebniki.alleng.me/d/phys/phys496.htm
https://uchebniki.alleng.me/d/phys/phys496.htm
https://uchebniki.alleng.me/d/phys/phys552.htm
https://uchebniki.alleng.me/d/phys/phys552.htm
https://uchebniki.alleng.me/d/phys/phys310.htm
https://uchebniki.alleng.me/d/phys/phys415.htm
https://uchebniki.alleng.me/d/phys/phys658.htm
https://uchebniki.alleng.me/d/phys/phys632.htm
https://uchebniki.alleng.me/d/phys/phys241.htm
https://uchebniki.alleng.me/d/phys/phys82.htm
https://uchebniki.alleng.me/d/phys/phys70.htm
https://uchebniki.alleng.me/d/phys/phys182.htm
https://uchebniki.alleng.me/d/phys/phys183.htm
https://uchebniki.alleng.me/d/phys/phys71.htm
https://uchebniki.alleng.me/d/phys/phys72.htm
https://uchebniki.alleng.me/d/phys/phys397.htm
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000

http://fiz.1september.ru T"azera «Puszuka»

http://kvant.mccme.ru/  Hay4Ho-nomynspHbli pu3ruko-MareMaTudeckuii sxypHai "Kpant" (ApXuB HOMEPOB)

http://ido.tsu.ru/schools/physmat 3aounas ¢pusuko-TexHuueckas mkosa mpu MOTU

https://fipi.ru/ ®denepanbHbIil HHCTUTYT MEAArOTHYCCKUX U3MEPEHUI

https://olimpiada.ru/  MHpopMamoHHbII callT



https://www.google.com/url?q=http://fiz.1september.ru&sa=D&ust=1550527145970000
https://www.google.com/url?q=http://kvant.mccme.ru/&sa=D&ust=1550527145974000
http://ido.tsu.ru/schools/physmat
https://fipi.ru/
https://olimpiada.ru/

