— «Pacemorpeno» «CornacoBano» «YTBep&KAAI»

PykaBomurens MO 3amectuTens aupekropa mo YP HdupexTop
;Etﬁé 7My3adaposa P.M. MBOY «MuoronpodrisHbIi MBOY «MuoronpodunsHbi
porokon Ne7/ )~ anen Nel87» Nel87»
or« Ad» LF 2024 (él«i&*’/ SA6nonckas A.H. ﬁ/ laneesa I'.I".
« 2 _OF 2024 pukas Ne T
o2t » 44 2024

MyuunuunaabsHoe 610xeTHOE 00meobpasoBaTe/ibHOE YUpeKIeHHE
«MmuoronpodpuabHbli auned Nel87»
Cogerckoro paiiona r. Kazann

PABOYAS TIPOTPAMMA
no yyedbHomy npeamery «DH3HKa»
aas 7-9 kiaccos
(346 4.)

PaccMoTpeno Ha 3acelaHHH
Me/IarorHYecKoro CoBeTa
npotokon Ne 7

ot « Ay _Lf 2047r.



IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NMpeaMeTa

Nzydenne yuebHOTO npenmera «Pusnkay Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus JOKHO
o0ecreunBaTh TOCTHKEHUE CICTYIONTUX JIMYHOCTHBIX, METAITPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX
pe3yJIbTaTOB.

JHUYHOCTHBIE PE3YJIbTATbBI

IMaTpuoTHYeCKOe BOCIMTAHME:

—TIPOSIBJIICHUE HHTEPECa K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (PH3NYECKON HAYKH;
—IIEHHOCTHOE OTHOIICHUE K JOCTHKEHHSIM POCCHMCKHUX YUEHBIX-(H3UKOB.

['paxxnanckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

—TOTOBHOCTH K aKTI/IBHOMy y‘IaCTI/IIO B OGCy)K[[eHI/II/I OGIJ.[GCTBGHHO- 3HAYUMBIX U 3TUYCCKUX HpOGHeM,
CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUHN (DU3UKH;

—O0CO3HAaHHUC BAKHOCTHU MOpaJIBHO-BTI/I‘-IeCKI/IX HpI/IHI_II/IHOB B ACATCIBbHOCTHU y‘-IéHOFO.

DCTeTUYECKOE BOCITUTAHHUE:

—BOCIIPUSATUE ICTETUICCKUX KaueCTB PU3NICCKON HAYKHU: €€ TapMOHUYHOTO TOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH. [[€eHHOCTH Hay4yHOTO MO3HAHUS:

—O0CO3HaHUE [IEHHOCTH (PU3NYECKON HAyKH KaK MOILHOT'O MHCTPYMEHTA NO3HAHUS MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTHH, BaXKHEH- 1IEH COCTABIISIIOLIEH KYJIbTYPHI;

—pa3BUTHE HAYYHOU JTF0O003HATEIBHOCTH, HHTEPECA K UCCIIEIOBATEIBCKON EATEIbHOCTH.
dopMHUpOBaHUE KYIBTYPHI 3I0POBbSI U YMOLIMOHAILHOTO OJIaronoayyusi:

—O0CO3HaHUE IICHHOCTH 0e30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BAKHOCTH
mpaBuj1 6€30MacHOTO MOBEICHHS Ha TPAHCIIOPTE, HAa JOPOTaxX, C JICKTPUUESCKUM U TETUIOBBIM
000pyIOBaHUEM B JIOMAIIHHUX YCIIOBHSX;

—c(OopMUPOBAHHOCTh HaBbIKA pedIiekcun, MTpU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOT'O )K€ MpaBa y
JIPYroro 4eJ0BeKa.

TpynoBoe BocnuTanue:

—aKTUBHOC y‘IaCTI/Ie B peHIeHI/H/I HpaKTquCKHX 3a1a4 (B paMKax CEMbHU, IITIKOJIBI, ropoz[a, Kpaﬂ)
TEXHOJIOTUYECKON U COLMANIbHON HAMpPaBIECHHOCTH, TPEOYIOIINX B TOM UKCie U (PU3HMUECKUX 3HAHUM;
—MWHTEPEC K MPaKTHUYECKOMY H3YUCHHUIO TPOodecCcui, CBI3aHHBIX C (PU3UKOM.

DKOJIOTHYECKOE BOCITMTAHHUE:

—OpHUEHTAIIMs Ha PUMEHEeHHE (PU3NYECKUX 3HAHUM JIJIs1 PEIICHUs 3a7a4 B 00JIaCTH OKPYKAIOIICH Cpeibl,
IJIAHUPOBAHUS ITOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIEACTBUM I OKPYXKAIOIIEH CPEBL;
—O0CO3HaHUE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U MyTeil UX perieHusl.

AnanTanys 00yJaronierocsi K H3MEHSOIUMCS YCIOBUSIM COITMAIbLHON U MIPUPOIHOM Cpeb:
—TM0TpeOHOCTh BO B3aMMOACHCTBUHM ITPH BBIITOJIHEHUH HCCIEA0BAaHUN U POEKTOB (PU3NYECKON
HAIPABJIEHHOCTU, OTKPBITOCTD ONBITY U 3HAHUSM JIPYTHUX;

—TIIOBBIIIICHHEC ypOBH?[ CBOGI71 KOMIICTCHTHOCTHU LICpC?; HpaKTquCKYIO JCATCIIBHOCTD,

—TMnoTpeOHOCTh B (OPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHCIie (OPMYIUPOBATH UIECH, TOHITHS, THTIOTE3HI O
(bU3MYECKUX 00BEKTAX U SIBJICHUSX;

—O0co03HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIETEHTHOCTEH B 001acTH (U3UKH;
—IUJIaHUPOBAHKE CBOETO Pa3BUTHSI B IPUOOPETEHNN HOBBIX (PU3NUECKUX 3HAHUM;

—CTpeMIJICHHE aHAIU3UPOBATH U BBISBIISATH B3aMMOCBSI3H MPUPOIbI, OOIIECTBA U IKOHOMHUKH, B TOM YHCIIE C
HCIOJIb30BaHNEM (DU3UUYECKUX 3HAHUM;

—OIIEHKa CBOUX JICHCTBHI ¢ yU€TOM BIUSHUS HA OKPY)KAOIIYIO Cpey, BOZMOXKHBIX IT00ATBHBIX
MOCJIEICTBUH.

METAIIPEIMETHBIE PE3VJIbTATHI

YHuBepcaibHbIe IO3HABATEIbHbIE 1€ CTBUSA

ba3oBble Jjornueckue AeMcTBHUSA:

—BBIABIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKA OOBEKTOB (SIBICHUN);

—YyCTaHABJIMBATh CYNIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUKA, OCHOBAHUS I 00OOIIEHNUS U CPABHEHNS,
—BBISBIIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U HAOTIOJICHUSIX,
OTHOCSIIUXCS K PU3NUECKUM SIBJICHUSIM;



—BBISBIIATH IPUUUHHO-CIIEICTBEHHBIC CBS3H MPU U3YUECHUU (QU3UUECKUX SIBIICHUH U TIPOIECCOB; ENIaTh
BBIBOJIbI C MCIIOJIb30BAHNEM JECTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIJIIOUEHHUH, BHIABUTATh TUIIOTE3HI O
B3aMMOCBS3SX (PU3UYECKHUX BEIHYNH;

—CaMOCTOATEIbHO BEIOMPATH CIOco0 peleHus: yueOHol Gpu3znyeckoil 3a1auu (CpaBHEHHE HECKOJIbKUX
BapHAHTOB PEIICHUS, BRIOOp HAabOOIee MOAXOIAIICTO ¢ YIETOM CAMOCTOSTEIHHO BBIICIICHHBIX KPUTEPHEB).
Ba3oBble ucciaenoBareJLCKue AeliCTBHA:

—MUCIOJIb30BATh BOIIPOCHI KaK MCCIIEIOBATEIbCKUM HHCTPYMEHT O3HAHUS;

—TPOBOJIUTH IO CAMOCTOSITENIbHO COCTABICHHOMY IIJIaHY OIIBIT, HECTIOKHBIM (PU3NUECKH SKCIIEPUMEHT,
HEOOJBIIIOe HCcCle0BaHNEe (PU3HUECKOTO SBICHHUS,

—OLIEHUBATh Ha MPUMEHUMOCTh U IOCTOBEPHOCTh MH(OPMALIHIO, TOTYYEHHYIO B X0/1€ UCCIICIOBAHUS WU
JKCIIEPUMEHTA;

—CaMOCTOATEIbHO (POPMYITHPOBATH OOOOIICHUS U BBIBOJIBI 110 pe3yiibTaTaM MPOBEAEHHOTO HAOIIOICHNUS,
OTbITA, UCCIICIOBAHMS;

—IPOTHO3UPOBATh BO3MOXKHOE JIajibHElIIee pa3BUTHE (PU3NUECKUX MIPOLIECCOB, a TAK)KE BBIABUTATh
MIPEIITOJIOKEHHST 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

—IPUMEHSThH Pa3IUYHbIC METO/Ibl, ”THCTPYMEHTHI U 3alPOCHI IIPH MOUCKE M 0TOOpe MH(POpMAIUU UK
JAHHBIX ¢ Y4ETOM IMPEANOoKEHHON yueOHOM (pu3nueckoi 3a1auu;

—aHAIIM3UPOBATh, CHCTEMATH3UPOBATH M HHTEPIPETUPOBATH HHPOPMAIUIO PA3TMYHBIX BUIAOB U (OpM
MIpEICTaBJICHHUS;

—CaMOCTOATENIbHO BEIOMPATh ONTUMAIBLHYIO (hOpMY MIPEACTaBICHUS HH(OPMAITUU U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXeMaMHU, TuarpaMMaMu, HHOM rpaduKoil U nX KOMOHWHAIUSMHU.
YHuBepcanbHble KOMMYHUKATUBHBIE IEUCTBUS

OO0wmenne:

—B X0J1e 00CYXJACHHS yueOHOTO MaTepHalia, pe3yJibTaToB JJAOOPATOPHBIX padOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI IO CYIIECTBY 00CYKAaeMOi TeMbl M BbICKAa3bIBATh UJICH, HALIEJICHHBIC HAa PEIICHUE 3a]a41 U
nojiepanue 0J1aroXkenaTeIbHOCTH OOIICHUS;

—COIOCTABIISATh CBOM CYXKJICHUS C CYKJICHUSMHU JAPYTUX YYaCTHUKOB JUAJIOTa, OOHAPYKUBATh pa3Iuiue u
CXOJICTBO TTO3UIIHIL;

—BBIpaXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

—yOJIUYHO MPEACTABIATh PE3YJIBTATHI BBITIOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCIIEPUMEHTA,
UCCIIETOBAHMUSI, IPOEKTA).

CoBMecTHas1 1eATeJIbHOCTD (COTPYIHUYECTBO):

—TOHUMATh M UCTIOJIb30BATh MIPEUMYIIIECTBA KOMAaHTHOW U MHAUBHIYalIbHON pabOTHI MIPH pEIICHUN
KOHKPETHOU (pr3nyeckoit mpoOiems;

—MpPUHUMATh LEIH COBMECTHOU J€ATEIbHOCTH, OPraHU30BBIBATh ACHCTBUS MO €€ TOCTUKEHUIO:
pacrnpeiensaTh poyid, 00CyKAaTh MPOIECCHl U PE3YIbTAaThl COBMECTHOU PabOThI; 000011aTh MHEHHS
HECKOJIbKUX JIIOJIEH;

—BBITIOJIHATH CBOIO YacTh pabOTHI, JOCTUTAsI KAUECTBEHHOT'O pe3ysIbTaTa M0 CBOEMY HaIlpaBIECHUIO U
KOOPJIUHUPYS CBOU JCHCTBHS C IPYTUMHU YWIEHAMU KOMaH/IbI;

—OIICHUBATh Ka4€CTBO CBOETO BKJIa/Ia B OOIIHI MPOIYKT MO KPUTEPUAM, CAMOCTOSITEIILHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

YHuBepcaibHbIe peryJsiTUBHbIE 1eHCTBUS

Camoopranmusanus:

—BBISIBIISATH MPOOJIEMBI B )KU3HEHHBIX M YIEOHBIX CHUTYAIIUSIX, TPEOYIOMUX IS PEIICHHS (U3MICCKUX
3HAHUM;

—OPHUEHTHUPOBATHCS B PA3JIMYHBIX MTOAXO0AaX MPUHATHS PEIICHUH (MHAUBUIYATbHOE, IPUHATHE PEIICHUS B
rpymrne, IPUHITHE PEeIIeHUH TPYIIoi);

—CaMOCTOATEIbHO COCTABIISITH AJITOPUTM peIieHusT (PU3NIECKON 3a/1au WIN TJIaHA UCCIICTOBAHMS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MPEAiiaraeéMble BApUaAHTHI
penieHui;

—ienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHHE.

CamokoHTpOITH (pedaekcus):

—J1aBaTh aJICKBaTHYIO OLIEHKY CUTYaIlMH U MpeAararh IiaH e€ N3MEeHEHUS;



—OOBSACHATH IPUUUHBI TOCTHKECHUS (HE JOCTHKEHHUS) PE3yIbTaTOB IEATEILHOCTH, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OIBITY;

—BHOCHTb KOPPEKTHBBI B JICITEILHOCTH (B TOM YHCIIE B XO/1 BBIMOJIHEHHS (PU3MYECKOTO UCCIIeIOBAHUS WIIH
MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, I3MEHUBIINXCS CUTYAllUl, YCTAHOBJICHHBIX OLIHOOK,
BO3HUKIIUX TPYIHOCTEH;

—OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM.

OMOIMOHAIBHBIN UHTEIUIEKT:

—CTaBUTb ce0s1 Ha MECTO JIPYroro 4eloBeKa B X0 CIIOpa WM TUCKYCCHH Ha HAyYHYIO TeMY, IOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

[TpunsTtue cedst u qpyrux:

—ITIpU3HABaTh CBOE MPABO HA OLIMOKY MPH peIeHN: (pU3nYecKrX 3a71a4 UK B YTBEP)KICHUAX HA HAy4YHbIC
TEMBI U TaKOE K€ IPaBO APYroro.

INPEJIMETHBIE PE3YJIBTATDBI

7 kaace

IIpenmeTrHble pe3yJbTaThl Ha 0230BOM YPOBHE J0JIKHBI 0TPaKaTh CGOPMHPOBAHHOCTD Y
00y4aroIUXCsl YMEHHUIi:
—HCIOJIb30BaTh MOHATHUS: (PU3NYECKUE U XUMUYECKHE SIBJIICHUS; HA0JI0/IEHUE, SKCIIEPUMEHT, MOJIEIIb,
TUIOTE3a; eAUHUIIBI (PU3NYECKUX BETMYHH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPAOE,
KHUJKOE, Ta3000pa3HOE); MEXaHMUECKOE BIKEHNE (PaBHOMEPHOE, HEPAaBHOMEPHOE, TPSIMOJIMHEHOE),
TpaeKTopusl, paBHOACHCTBYIOIIAs cull, nedopmanus (yrnpyras, IiacTH4eckas), HeBECOMOCTb,
COOOMIAOIINECS COCY/IBI;
—pasnuyarth aBiueHus (auddy3us; TeroBoe ABIKEHUE YaCTHUI] BEIIECTBA; PABHOMEPHOE ABMKECHHUE;
HEpPaBHOMEPHOE JABM)KEHUE; MHEPLIMS; B3aUMOJICHCTBHUE TEJ; pABHOBECUE TBEP/BIX TEJI C 3a- KPEIUIEHHON
OCBIO BpallleHHsI; epeaya AaBleHus TBEPAbIMU TEIaMHU, KHUIKOCTIMU U Ta3aMu; aTMoc(epHOe JaBJICHHE;
IUIaBaHUE TeJ; MPEBPAILEHUs MEXaHUYECKOM HEPrun) 10 ONKMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBICHUE;
—pacro3HaBaTh MPOSBICHNE U3yYCHHBIX (PU3UYECKUX SBJICHUIA B OKPYXKAIOIIEM MHPE, B TOM YHCIIE
¢busnueckue SBICHHS B IPU- POJIE: IPUMEPHI JBMKCHUS C PA3IMYHBIMUA CKOPOCTSIMU B JKUBOW U HEKUBOM
MPUPOJIE; NEHCTBHUE CHIIBI TPEHHS B IPUPOJIE U TEXHHUKE; BIUSHUE aTMOC(HEPHOTO JaBJICHUS HA KUBOK
OpraHu3M; IJIaBaHUE PbIO; ppIYary B TEJE YeIOBEKa; IPH 3TOM MEPEBOIUTH IPAKTHUUECKYIO 3a1a4y B
y4eOHYI0, BBIJICISITH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKHN (PU3UUECKHUX SBJICHUM;
—ONKCHIBaTh U3Y4YEHHBIE CBOMCTBA TEJI U (PU3UUECKUE SIBICHUS, UCIIOJb3Ys (PU3NYEeCKHe BeINYMHBI (Macca,
00BEM, MIIOTHOCTH BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA YIIPY- TOCTH, CHJjla TSIXKECTH,
BEC Teja, CHJla TPeHUs, AaBJIeHHe (TBEPAOTO Tena, )KUIKOCTH, ra3a), BRITAIKUBAIOIIAs CHIIA, MEXaHUYeCcKast
paboTa, MOIIHOCTb, MJIEYO CHJIbI, MOMEHT CUJIbI, KO PHUIIMEHT MOJIE3HOTO AEHCTBUSI MEXaHU3MOB,
KMHETHYECKasl U MOTEeHIMaIbHAasl SHEPIUs); IPU ONMCAHUH NPaBUIILHO TPAKTOBATh (PU3NYECKUNA CMBICI
HCIOJIb3YEMBIX BEIMYUH, UX 0003HAUEHUS U €IUHULbI (PU3NUYECKUX BETUYMH, HAXOAUTh (POPMYJIBI,
CBSI3bIBAIOIIUE TAaHHYIO (PU3NYECKYIO BETUUNHY C IPYTMMHU BEJIMYMHAMH, CTPOUTH I'pauKu U3yUEHHBIX
3aBUCHUMOCTEHN (U3NYECKUX BENU- YUH;
—XapaKTepHU30BaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS U MPOLIECCHI, UCTIONb3Ys MPaBUIIa CIIOKEHUS CUJ
(Bmonb ogHOM npsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUIo paBHOBECHS pblyara
(0;10Ka), «30710TOE MPABUIIO» MEXAHUKHU, 3aKOH CO- XPAaHEHUSI MEXaHUUYECKON SHEPTUH; IPH 3TOM JaBaTh
CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €0 MAaTEMATUYECKOE BBIPAKEHUE;
—O0OBACHATH (PU3MUYECKHE ABJICHHUS, IPOLIECCHI U CBOICTBA Tell, B TOM YHCIIE U B KOHTEKCTE CUTYyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATH IPUUMHHO-CIIEJICTBEHHBIE CBSA3U, CTPOUTH OObSICHEHNE
u3 1—2 noruyeckux 1maroB ¢ ornopoi Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3NUECKUX SIBICHUM, (PU3NIECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;
—pemaTh pacuéTHbIe 3a/1auu B 1—2 NefcTBUSA, UCIIONB3Ys 3aKOHBI U ()OPMYIIBI, CBA3BIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUSA 3a/1a4M 3alIUChIBATh KPATKOE YCIOBUE, TIOJICTABIATh PU3NUYECKHE
BEJIMYMHBI B POPMYIIBI U IPOBOJUTH PACcUYEThI, HAXOAUTH CIIPABOYHbIE JJAHHBIE, HEOOXOAUMBIE JJISl pEIIeHUS
3aJ1a4, OLIEHUBATh PEATUCTUYHOCTD MOJy4YeHHON (PU3MUECKON BEIHUNHBI,
—pacrno3HaBaTh MIPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIH (PU3UYECKHX METO/I0B; B OMMCAHUN
UCCIJIETOBaHMS BBIJCNATDH [IPOBEPSEMOE MPEANONOKEHHE (THUIIOTE3Y), pa3InyaTh U UHTEPIPETUPOBATH
MIOJTyYeHHBIH pe3ysbTaT, HAXOAUTh OLIMOKU B XOJI€ OIBITA, IEJIaTh BHIBOJIBI IO €r0 pe3yJIbTaTaM;



—TPOBOJIUTH OIBITHI IO HAOIOICHUIO (DU3UUECKUX SBICHUN WIH (PU3UYECKUX CBOWCTB TEN:
(dbopMynpoBaTh MPOBEPsIEMBIE MTPE/I- TOJ0KEHUS, COOMPATh YCTAHOBKY U3 MPEJI0AKEHHOTO 000pyA0BaHNUS,
3aMKCHIBATh XOJI OMBITA i (POPMYITHPOBATH BHIBOIBL

—BBINOJIHATD MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MAcChl Tesa, 00bEMa, CUJIbl U TEMIIEPATYPHI C
HCIOJIb30BAHNEM aHAJIOTOBBIX U MU(PPOBLIX TPUOOPOB; 3aMUCHIBATH MTOKA3aHUs TPUOOPOB C YIETOM
3a/IaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUN;

—TPOBOJIUTH UCCIICIOBAHUE 3aBUCIMOCTH OJTHOU (PM3MUECKOI BEIIMUUHBI OT JPYTOM C HCIIOIH30BAaHHEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PABHOMEPHO JBUKYIIETOCs Tejla OT BPEMEHU JBUKECHHUS Tea,;
CWJIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00paboTKU MOBEPXHOCTEH TEll U HE3aBUCUMOCTHU CHITBI
TPEHUs OT IUIOLIAM COITPUKOCHOBEHHUS TEJI; CUJIbl YIIPYTOCTU OT YIUIMHEHUS IPYKUHBI; BBITAIKUBAIOIIEH
CHJIBI OT 00BhEMA MOTPYKEHHOM YaCTH TeJa U OT IUIOTHOCTH XKHUIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH
Tena, OT MIYOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO0; YCIOBUM TIaBaHUs TEJl, YCIIOBUN paBHOBECHS pblyara u
OJIOKOB); Y4aCTBOBAaTh B IUIAHUPOBAHUH Y4€OHOTO UCCIIEIOBAHUS, COOMPATh YCTAHOBKY U BHITIOTHSThH
U3MEepeHus, cleays IpeIokKeH- HOMY IUIaHy, PUKCHPOBATh PE3yAbTaThl MOJTYUYEHHON 3aBUCUMOCTH
(U3HYECKUX BEIIMYMH B BUJIC IPEIIOKEHHBIX TA0IUIl U TPadUKOB, AeTaTh BBIBOABI IO Pe3yJbTaTaMm
HCCIIE0BAHUS;

—TIPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3NICCKUX BEITUYHH (TUIOTHOCTH BEIIECTBA KUIKOCTU U TBEPIOTO
TeJa; Cujla TPEHUSI CKOJIbKEHHUS; 1aBJIICHUE BO3/1YyXa; BBITAIKMBAIOIIAs CHIIA, JEHCTBYIOIIAs Ha
MOTPYXEHHOE B KHUJIKOCTh TEJIO; KOAPPUITUCHT MOJIE3HOTO JCHCTBHS MPOCTHIX MEXaHU3MOB), CIICTYS
MPEJIOKEHHOM MHCTPYKIIMU: TIPU BBHITIOTHEHUU U3MEPEHUN COOMPATh SKCIIEPUMEHTANBHYIO YCTAHOBKY U
BBIYHUCIISITh 3HAYECHUE UCKOMOU BETMYUHBI,

—co0Jr01aTh IpaBHIia TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHbIM 000pyA0BaHUEM;
—YyKa3bIBaTh MPUHIIUIIBI ACUCTBUS TPUOOPOB M TEXHUUECKHUX YCTPONCTB: BECHI, TEPMOMETP, TUHAMOMETD,
COOOIIAIOITUECS COCYIbI, 0apOMETp, pbIvar, MOABUKHBIA U HETIOABIKHBIHN 010K, HAKIIOHHAS TTIOCKOCTB;
—XapaKTepU30BaTh MPUHIUIIBI IEUCTBHUS H3YUCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha UX
onucaHus (B TOM YHCIe: TOJIIMITHUKH, YCTPOMCTBO BOJIONPOBO/IA, TUIPABINYECKUI TPECC, MAaHOMETP,
BBICOTOMED, TIOPIIHEBOK HACOC, ApEOMETP), UCIIOJIBb3Ys 3HAHUS O CBOMCTBAX (PM3NYCCKUX SBIICHUH U
HeoOxouMBbIe (PU3HMUECKHUE 3aKOHBI, K 3aKOHOMEPHOCTH;

—TIPUBOANTH MPUMEPHI / HAXOIUTH HHPOPMAIIHIO O IPHEMEpPaxX MPAKTUIECKOTO UCIIOIBb30BAHMS (PH3UICCKIX
3HAHUU B MTOBCEIHEBHOM JKU3HHU sl oOecrieueHus: 0e30MacHOCTH pU 00palleHuu ¢ mpudopamu u
TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 3/I0POBBS U COOJIOIEHUSI HOPM DKOJIOTHYECKOTO TTOBEACHUS B
OKpY2Karollen cpene;

—OCYIIECTBJIATH OTOOP HCTOYHUKOB MH(pOpMaIUu B ceTu IHTEpHET B COOTBETCTBUU C 33/JaHHBIM
MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHHUSI PA3JIMYHBIX HCTOYHUKOB
BBIJICJISITH HH(GOPMAITHIO, KOTOPAsK SIBIISIETCS TPOTUBOPEYUBOM MIIM MOXKET OBITh HEJIOCTOBEPHOM;
—HCIOIB30BaTh MPU BHIMOJTHEHUH YU4€OHBIX 33JaHUN HAYYHO MOMYJISIPHYIO TUTEpaTypy (HGU3H4ecKoro
coJiepKaHusl, CIPaBOYHbIE MaTEPHAIIbI, pecypchl ceTh MHTepHeT; BIaaeTh NpruéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, mpeodpazoBaHusi HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

—Co03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE 2—3 MCTOYHUKOB
uHpopManuu GU3NIECKOro Co-

Jiep>KaHus, B TOM 4YHcie MyOJIMYHO AeaTh KpaTKhe COOOLIEHHs O pe3ybTaTax MPOeKTOB UK yU4eOHbIX
HCCIIETOBaHMI; PU 3TOM IPaMOTHO HUCIIOJIb30BaTh U3YUEHHBIN OHIATUHHBIN anmapar Kypca pU3uku,
COIPOBOXATh BBICTYIUICHUE IIPE3CHTALUEH;

—IIpY BBIMOJIHEHUH YUYE€OHBIX MPOEKTOB U UCCIIEI0OBAaHUIN pacipeesiTh 00sI3aHHOCTH B TPYIINE B
COOTBETCTBUHU C I[IOCTABJICHHBIMHU 3a/1a4aMH, CIICAUTH 3a BBIIIOJHEHUEM IUIaHA JEHCTBUN, a€KBATHO
OLIEHHUBATh COOCTBEHHBIN BKJIA]] B 1€ATEILHOCTD IPYIIIbI; BbI- CTPauBaTh KOMMYHUKAaTHBHOE
B3aUMOJICHCTBUE, YUYUTHIBAS MHEHHUE OKPYKAIOLIUX.

8 kuacc

[IpenmeTHbIe pe3ynbTaThl Ha 6230BOM YPOBHE JIOJIKHBI OTPakaTh COPMHUPOBAHHOCTD y 00yUaIOIIUXCS
YMEHUI:

—MUCIIOJIB30BATh MIOHATHUSA: Macca U pa3Mepbl MOJIEKYII, TEINIOBOE IBUKEHUE aTOMOB U MOJIEKYJI, arpEeraTHbIC
COCTOSIHUS BEILIECTBA, KPUCTAJUIMUECKHE U aMOP(HBIE TeJa, HACHIIIIEHHBIN 1 HEHACBIILIEHHBIH map,
BJI&YXHOCTb BO3/yXa; TEMIIEpaTypa, BHYTPEHHSS SJHEPTUsl, TEILNIOBOM JABUIaTElb; dJIEMEHTaPHbIN



NEKTPUYECKUH 3apsil, SIEKTPUUECKOE TI0JI€, IPOBOJHUKN U AUDIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUI
TOK, MAarHUTHOE TIOJIE;

—pa3nuyarh sBJICHUA (TETUIOBOE paCcUIMpEHHE/CKAaTHE, TeIUIoNepeaaya, TeII0OBOe paBHOBECHE,
CMauyMBaHME, KalWUISpHbIE SIBIICHUS, HCIIapEeHHE, KOHJIEHCALUs, IIJIaBJICHUE, KPUCTAIIIN3aIHs]
(oTBepaeBaHUE), KUIIEHHE, TEIUIONEpeaya (TEMIONPOBOIHOCTb, KOHBEKIIMS, U3JIyUYEHUE); SIEKTPU3ALUL
TeJl, B3aUMOJICHCTBUE 3aps10B, AEUCTBUS JIEKTPUUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJIeHCTBIE
Mar"HuToB, I€HCTBUE MAarHUTHOT'O I10JIsI HA IPOBOJIHUK C TOKOM, 2JIEKTPOMAarHuTHasi MHAYKLUS) 110
OIMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JAHHOE (PU3HYECKOe
SIBJICHUE;

—pacro3HaBaTh IPOSBIECHUE W3YYEHHBIX (U3NYECKUX SIBJICHUN B OKPYXKAIOIEM MHPE, B TOM YHCIE
¢du3nveckue SBICHUS B IPH- POJIC: TOBEPXHOCTHOE HATSHKCHHUE U KAMJUIIPHBIE SBIICHUS B IPUPOJIE,
KpHUCTaJIbl B Ipupo/e, uzinydenue CosHua, 3aMep3aHue BoJ0EMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHesl, CHEeTa; 3JIEKTPUYECKHE ABIICHHUS B aTMOC(epe, SJIEKTPUIECTBO KHUBBIX OPraHU3MOB;
MarHuTHOE 1ose 3eMi, Apeid moiko- coB, pojb MArHUTHOTO IOJIS JUIS )KU3HU Ha 3eMile, OJISIpHOE
CHUSIHUE; IIPU 3TOM IIEPEBOAUTD MTPAKTUUECKYIO 3a/1a4y B YUEOHYIO, BBIIEIATh CYLIECTBEHHbBIE
CBOWCTBA/IIPU3HAKU (PU3NUECKUX SBICHUH;

—OIIUCHIBATh U3yYEHHbIE CBOWCTBA TEJ U (PU3HUECKUE SBICHUS, UCTIONb3Ys (PU3NUECKHE BETUUUHbI
(TemnepaTypa, BHyTPEHHss1 SHEPIUs, KOJIMUYECTBO TEIIOTHI, yAeIbHas TeIUIOEMKOCTh BELLIECTBA, yeJIbHASL
TEIUI0Ta IUIaBJIEHUS, YAeJIbHas TEIIOTa 1apooOpa3oBaHus, yelbHas TEIUIOTa CTOPaHuUs TOIIUBA,

KO3 QUIMEHT M0JIE3HOTO JeHCTBUS TEMJI0BOM MaIIMHbI, OTHOCUTENIbHAS BIQXKHOCTh BO3/1YXa,
AIEKTPUYECKUH 3apsi]l, CHJIa TOKA, JIEKTPUUECKOE HAIIPsHKEHUE, CONTPOTUBIICHUE POBOIHUKA, YAECIbHOE
COIIPOTHBIIEHUE BELIECTBA, pa00Ta U MOIIHOCTh 3JIEKTPUYECKOI'0 TOKA); MPH OIMCAHUU ITPABUIIBHO
TPAKTOBATh (PU3MUECKUI CMBICI UCTIOIB3yEMBIX BEJIMYMH, 0003HAYCHUS U €IUHHIIBI (PU3MUECKUX BEIUYHH,
HaXOoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJIMUMHY C APYTUMU BeTUUUHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEITMYNH;

—XapaKkTepHU30BaTh CBOMCTBA TeJl, PU3NUECKUE SIBICHUS U IPOLECCHI, UCIOIb3Yysl OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIUII CYIIEPIO3ULINHU 110~ JieH (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsa, 3akoH Oma 11 yyacTka 1enu, 3ako /pxoyns—IJlenna,
3aKOH COXPaHEHUs SHEPTUH; IIPH STOM JaBaTh CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA U 3aIMCHIBATH €TO
MaTeMaTHYeCKO€e BhIpPaXKECHUE;

—OOBICHATH PU3NYECKHE MTPOLIECCH U CBOMCTBA TE€J, B TOM YUCIIE U B KOHTEKCTE CUTYyalUi
MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhIABIATH IPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OObSICHEHHE
n3 1—2 normyeckux maroB ¢ onopoi Ha 1—?2 U3y4eHHbIX CBOMCTBA PU3NYECKUX SBICHUH, PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

—peuiath pacu€THbIe 3a/1a4M B 2—3 JIEHCTBUS, UCTIONb3Ys 3aKOHBI M (JOPMYJIbI, CBSA3BIBAIOLINE (PU3NUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4M 3alIUChIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTaTOK
JAHHBIX JUISl pELIeHUs 3a/1a4H, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl €€ peleHus, IPOBOINUTh
pac- 4éThl M CPAaBHMBATH MOJIYYEHHOE 3HaUeHNE (PMU3UUECKOM BETMUUHBI C U3BECTHBIMU JIaHHBIMU;
—pacno3HaBaTh NPoOJIEMbl, KOTOPbIE MOKHO PEIIMTh TP MOMOIIU (GU3NYECKUX METO/I0B; UCIIOIb3Ys
OIIMCaHUE UCCIIEIOBAHNS, BBIIEIATH POBEPSIEMOE MPEATIOI0KEHUE, OLIEHUBATh PABUIIBHOCTD NOPAAKA
MIPOBEJICHUS UCCIIEOBAHNUS, J€/IaTh BBIBOIBL;

—TIPOBO/IUTH OIBITHI [0 HAOIIOACHUIO GU3NUECKUX SBJICHUH WM (PU3NYECKUX CBOMCTB TeJ (KanuUIIpHbIE
SIBJIGHUS1, 3aBUCHMOCTb JIaBJIEHMSI BO3/lyXa OT ero o0bEMa, TeMIiepaTypbl; CKOPOCTH Mpoliecca
OCTBIBaHUS/HArpeBaHus IPU U3ITYUYE€HUH OT LBETa U3JTy4arollel/orIoIaoie MOBEpXHOCTH; CKOPOCTh
MCIapeHUs BOJbI OT TEMIEPATYPHI )KUAKOCTH U TUIOIIAIN €€ TIOBEPXHOCTH; dJIEKTPHU3AIMS TE U
B3alMOJEICTBHUE JIEKTPUUECKUX 3aPs10B; B3aUMOAECHCTBUE TOCTOSIHHBIX MarHUTOB, BU3yalIu3allus
MarHMTHBIX MOJIEH TTOCTOSIHHBIX MArHUTOB; IEHCTBUS MAarHUTHOTO T1OJIsI HA TPOBOJAHMK C TOKOM, CBOWCTBA
3JIEKTPOMArHuTa, CBOWCTBA JIEKTPOIBUTATEINS TOCTOSIHHOTO TOKA): (hOpMYIUPOBATh IPOBEPsEMbIE
MIPEIOJIOKEHUS, COOMpaTh YCTAHOBKY U3 MPEJI0KEHHOTO 000PYAOBAHUS; OMUCHIBATH X0/ OIbITA U
(bopMyIHMpOBaTh BHIBOAKI;

—BBINOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIFHOM BIAYKHOCTH BO3/1yXa, CHIIbI TOKA,
HaMpsDKEHUS C MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3MUECKUX BEIMYMH; CPABHUBATh
pe3yIbTaThl U3MEPEHUH C YIETOM 3aJaHHOW a0COFOTHOM MOTPEIIHOCTH;



—IIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PM3NYECKOI BETMUUHBI OT APYTOW C UCIIOIb30BaHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS IPOBOJHHUKA OT €r0 JAJIMHBI, IJI0MIAH TOIIEPEUHOrO
CEUEHUs U YJEJIBHOTO CONPOTUBIIEHUS BEIIECTBA IPOBOAHMKA; CUJIbI TOKA, UYIIETO YEPE3 MPOBOJHUK, OT
HaIPsDKEHUS Ha MIPOBOIHUKE; HCCIIEI0BAaHUE MTOCIIEI0BATEIBHOTO U TAPAJIIIEIBHOIO COCAUHEHUN
IIPOBOJHUMKOB): IJIAHUPOBATh MCCIIEA0BAaHUE, COOMPATh YCTAHOBKY M BBIIIOJHATH U3MEPEHMUS, CIENYS
IIPEUI0KEHHOMY IUIaHY, (PUKCUPOBATh PE3yJIbTAThI TOJYYECHHOHN 3aBUCUMOCTHU B BHJI€ TAOJIUL U TPa(UKOB,
JIeJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEOBAHMS;

—IIPOBOIUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUUYMH (yJelIbHas TEIIIOEMKOCTh BEILECTBa,
COIIPOTHBIIEHUE MPOBOJIHUKA, padOTa U MOLIHOCTb IEKTPUUYECKOr0 TOKA): INIAHUPOBATH U3MEPEHUS,
coOMpaTh SKCIEPUMEHTATIBHYIO YCTAaHOBKY, CIIELysl IPEUI0KEHHOW HHCTPYKLIMH, U BBIYUCIIATH 3HAUCHUE
BEJIMYMHBI;

—Cc001101aTh IpaBUIa TEXHUKU 0€30IaCHOCTH MU paboTe ¢ 1abopaToOpHbIM 000PYAOBaHUEM;
—XapaKTepHU30BaTh IPUHLIMIIBI IEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPONCTB C OIOPOM Ha UX
onucaHus (B TOM YHUCIIe: CUCTEMa OTOIUIEHUs IOMOB, TUTPOMETP, NapoBasi TypOuHa, aMIIepMeTp,
BOJIETMETP, CYETUHK ICKTPUUECKOI SHEPTHH, JIEKTPOOCBETUTEIbHBIE IPHOOPHI, HArPEBATEIILHBIC
JIEKTPOIIPUOOPHI (IIPUMEPBI), HIEKTPUUECKHE ITPEJOXPAHUTEIH; SJIEKTPOMArHUT, 3JIEKTPOIBUTATEIb
MIOCTOSTHHOTO TOKa), UCTIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3MUYECKUX SBICHUI U HEOOXOAUMBIE (PU3UIECKUE
3aKOHOMEPHOCTH;

—pacro3HaBaTh MMPOCTHIE TEXHUUECKUE YCTPOHUCTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHET0 CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBbI JIEKTPUUECKUX LIETei ¢
[I0CJIeI0BATENbHBIM U HapaJljIeIbHbIM COSAMHEHUEM JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUEHUS
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

—IIPUBOJUTH IPUMEPBI/HAXOIUTH HHPOPMALIMIO O MIPUMEPAX MPAKTUYECKOTO UCIOIb30BaHUS (PU3NUECKUX
3HAHUU B ITOBCEIHEBHOM JKMU3HU JUIsl oOecrieueHus: 0€30MacHOCTH P 0OpalieHuy ¢ npudopaMu u
TEXHUYECKMMHU yCTPOICTBaMU, COXPAHEHUS 3710POBbS U COOIIOACHUS HOPM IKOJIOTHUECKOT0 MTOBEICHHS B
OKpY>KalolleH cpere;
—OCYIIECTBIIATh TMOUCK HH(pOpMaLuU (U3NYECKOro cojJepxkaHus B ceTu IHTepHeT, Ha OCHOBE
MMEIOIINXCS 3HAHUH U MyTEM CpaB- HEHHSI JOTIOJHUTEIBHBIX HCTOYHUKOB BBIICIATH HH(OPMAIHIO, KOTOpas
SBJISICTCS IPOTUBOPEUUBON MIIM MOXKET ObITh HEJJOCTOBEPHOM;
—MCI0JIb30BaTh NPHU BBINOJIHEHUN YUEOHBIX 33/1aHUN HAyYHO-NOMYJISIPHYIO JIUTEPATYPy GU3UUECKOTO
COJIEpKaHus, CIIPAaBOYHbIE MAaTE€pPHAJIb, PECYPCHI ceTH MHTEepHET; BIaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHusl HHPOPMAIIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
—C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOLIEeHHs, 0000111as HHPOpMALIHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3UUYECKOTO COAEPKaHUS, B TOM YHCIIE MMyOJUYHO IPEICTABISITh PE3YJIbTAThI
IIPOEKTHOM WJIN UCCIIE0BATEIBCKOM NEATENbHOCTH; IIPA ITOM I'PaMOTHO UCIOJIb30BaTh N3y4EHHBIN
MOHATUMHBIN anmapar Kypca QU3UKH, CONPOBOXKIATh BHICTYIIJICHUE MTPE3EHTALUEl;
—TIPH BBITIOJHEHUH YUE€OHBIX IPOEKTOB U MCCIEIOBAHUN (PU3NUECKUX MTPOLECCOB PACIPEAETATh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C ITOCTABJIEHHBIMHU 3a/la4aMH, CJIEIUTH 32 BHINOJIHEHUEM IIJIaHa
NEeUCTBUI M KOPPEKTUPOBATH €T0, a/IeKBATHO OLICHUBATh COOCTBEHHBIN BKJIA[] B IEATEIBHOCTD TPYIIIBI;
BBICTpauBaTh KOMMYHHUKaTUBHOE B3aMMOJIEHCTBHE, IPOSBIISAL FTOTOBHOCTD pa3peliaTh KOHPIUKTHI.

9 kiace

[IpenmMeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXaTh C(HOPMUPOBAHHOCTH Y O0YyUaIOIINXCS
YMEHUU:
—HCIOJIb30BaTh MOHATHUS: CUCTEMAa OTCUETa, MaTepHalibHasl TOUKA, TPAEKTOPUSL, OTHOCUTEIbHOCTD
MEXaHUYECKOT0 JBMKEHUS, Jie- (hopMarius (yrnpyras, IiiacTuuecKas), TpeHHe, IEHTPOCTPEMHUTETbHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETpy3KH; EHTP TSHKECTH; aOCOIIOTHO TBEPAOE TEIO, IEHTP TAKECTH
TBEPJIOTO TeJla, paBHOBECHE; MEXaHUUYECKHE KOJIeOaH!s U BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTb,
CIEKTPBI UCITYCKAHHsI U TIOTJIONIEHHMSI; alb(a-, 0eTa- ¥ raMMa-u3Iy4deHus, U30TOIIbI, si7iepHast SHEPreTUKa;
—pa3nuyarh ABJIeHUS (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHENHOE ABM)KEHNE, PaBHOYCKOPEHHOE
NpSIMOJIMHEIHOE IBUKEHUE, CBOOOIHOE MaIeHUE TEJ, PABHOMEPHOE JIBHKEHHE MO OKPY>KHOCTH,
B3alMO/ICIICTBHE TE€JI, pEaKTUBHOE JIBUYKEHHE, KojeOaTelbHOe ABMKEHUE (3aTyXalolI1e U BbIHYXKICHHbIE
Kosie0aHus1), pe30HAHC, BOJIHOBOE JIBUKEHUE, OTPAXKEHUE 3ByKa, IPSIMOJIMHEHHOE pacpocTpaHeHue,



OTpa)KCHHE U MPEJIOMIICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPayKEHHE CBETa, Pa3JIoKeHHE Oeoro CBeTa B
CHEKTp U CIOKEHHE CIIEKTPAJIbHBIX [[BETOB, TUCIIEPCHUs CBETA, €CTECTBEHHAS PaJMOAKTHUBHOCTD,
BO3HUKHOBEHHUE JIMHEWYATOTO CIIEKTPA U3IYUYEHHS) [0 OMMCAHUIO MX XapaKTEPHBIX CBOIMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMNX JAHHOE (PU3NYECKOE SBIICHUE;

—pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (U3NYECKUX SIBICHUN B OKPYXKAIOIIEM MUpE (B TOM YUCIIE
¢busnueckue SBJICHUS B IPU- POJIC: IPUIUBBI U OTIUBBI, JBKEHHE M1aHeT COJTHEUHOM CUCTEMB,
PEaKTUBHOE IBMYKCHUE JKUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB )KUBOTHBIMH, 3€MJIETPSICEHUE,
ceiicMMUYecKHe BOJIHBI, IIyHAMH, X0, [[BETa TeJ, ONTHYECKHE ABJICHUS B IPUPO/IE, OMOIIOTMUECKOe JIeHCTBUE
BUMMOTO, YIBTPa(UOIECTOBOTO U PEHTI€HOBCKOT'O M3JIy4eHUI; €CTECTBEHHBIN paaoaKTUBHBIN (OH,
KOCMUYECKHE JTyYH, paAHO0aKTUBHOE U3TyYeHHE MPUPOAHBIX MUHEPAJIOB; ACHCTBHE PaliOaKTUBHBIX
M3IYyYCHUI Ha OPraHU3M YeJI0BEKa), IPH ITOM MEPEBOJUTH MMPAKTUYECKYIO 3a7auy B y4eOHYIO, BEICTATh
CYLIECTBEHHbIE CBOMCTBA/MPU3HAKH (PU3NUECKUX SBICHUII;

—ONKCHIBaTh U3Y4YEHHBIC CBOMCTBA TeN U (PU3NUECKUE SBICHUS, UCIIONB3Ys (pU3HUecKre BeTHUYNHBI
(cpeaHsisi © MTHOBEHHAsI CKOPOCTH TeJla TPU HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHHE, IIepeMellleHue, MyTh,
YIJI0Basi CKOPOCTb, CHJIa TPEHHUSI, CUJIA YIIPYTOCTH, CUJIA TAXKECTH, YCKOPEHUE CBOOOIHOTO Ma/IeHus, BEC
Teja, UM- IMyJbC Teja, UMITYJIbC CHIIbI, MeXaHu4ecKasi paboTa U MOIIHOCTh, IOTEHI[MAJIbHAS SHEPTHs Tea,
MOJTHATOTO HaJl TOBEPXHOCTHIO 3€MJIH, MOTCHIIHANIbHAS SHEPTHUS CIKATOM MPYKUHBI, KHHETHYECKasi YJHEPT s,
MOJIHAs MEXaHUYECKasi YHEPIHsl, IEPHOJ] U YaCTOTa KOJIeOaHH, JUTMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETa, [10Ka3aTes b MPEIOMIIEHHSI CPEJIbl); IPU ONMCAHUU NPABUIBHO TPAKTOBATH
(bu3nYeCKUi CMBICI UCTIONb3YyEMbIX BETU- YUH, 0003HAUCHUS U eIMHUIIBI (PU3HUECKUX BEIMYUH, HAXOIUTh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO0 BETHUUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH I'paduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITHYUH;

—XapaKTepHU30BaTh CBOMCTBA Tell, PU3NUECKHUE SIBICHUS U IPOIIECCHI, UCTIONB3YS 3aKOH COXPAaHEHUS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHITUI CYNEPIIO3UIIMH CUJI, TPUHIIUII OTHOCUTEIbHOCTH
I"anunest, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUSI U IIPEJIOMIICHUS CBETA,
3aKOHBI COXPaHEHUS 3apsI0BOTO M MAaCCOBOTO YUCEI MPH SIIEPHBIX PEAKLUIX; IPU ATOM JaBaTh CJIOBECHYIO
(bopMyYIHPOBKY 3aKOHA U 3aITUCHIBATh €T0 MAaTEMAaTHUECKOE BBIPAKECHUE;

—OOBICHATH PU3NYECKHE MTPOLIECCHI U CBOICTBA T€J, B TOM UUCIIE U B KOHTEKCTE CUTYaIlHii
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPHUYUHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE
U3 2—3 JOTUYECKHX IIaroB ¢ OMOPO Ha 2—3 U3YyYEHHBIX CBOICTBA (PU3UUECKUX SBICHH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

—pemaTh pacuéTHbIE 3a/1auu (OMHUPAIOIINEcs Ha CUCTEMY U3 2— 3 ypaBHEHUH ), UCIIONIb3Ys 3aKOHbI U
(dbopMyIibl, CBsI3bIBatOIINE (PU3MUECKHE BETMUYHUHBI: HA OCHOBE aHAJINM3a YCJIOBUSA 3a/1a4M 3a- MUCHIBATh
KpaTKO€ YCJIOBHUE, BBISBIIATH HEIOCTAIOIIME WIIM U30bI- TOUHBIE JaHHBIE, BBIOUPATh 3aKOHBI U (POPMYJIBL,
HEOOXOIMMBIE JIJISl pEIICHUS, TPOBOIUTH PACUETHI M OIICHUBATh PEATMCTHYHOCTH ITOJYYEHHOTO 3HAUYCHUS
¢bu3nvecKoil BeTUUNHBL;

—pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTH TPHU MOMOIIHA (PU3HMIECKHX METOJIOB; HCITONIB3YS
OIMCaHME UCCIIEI0OBaHMs, BBIJCISATh POBEPSEMOE MPEAINOIOKEHHE, OLIEHUBATh IPABUIBHOCTD MOPsAKA
MIPOBE/ICHUS CCIIEIOBAHNS, IEIaTh BBIBOJIBI, MHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOICHU U OIIBITOB;
—TIPOBO/IUTH OIBITHI 10 HAOIIOACHUIO GU3NUYECKUX SBJICHUN WK (PU3NUECKUX CBOMCTB Tel (M3y4eHne
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpAaHEHUS YHEPTUH; 3aBUCUMOCTb [1€PHOJa KOJIeOaHUH NPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI M HE3aBUCUMOCTh OT aMIUIMTY bl MAJIbIX KOJICOAHUH;
MPSIMOJIMHEITHOE pPacIpOCTPaHEHHUE CBETa, pa3joKeHUEe Oeloro CBeTa B CHEKTpP; W3YYEHHE CBOICTB
n300pakeHUs] B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpeMeTa B cOOMparoleil JuH3e; HabloeH1ne
CIUTOIITHBIX U JIMHEHYATHIX CIIEKTPOB M3ITYUEHHSI): CAMOCTOSATEIBEHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO
Habopa 000pyIOBaHUS; OMUCHIBATh XOJ] OIIBITA U €r0 Pe3yJIbTaThl, (HOPMYIUPOBATH BBHIBOIBI;

—TIPOBOIUTH TIPH HEOOXOAMMOCTH CEPHUI0 TPSMBIX H3MEPEHH, OMIPEIeNisisi CpeIHee 3HAaUeHUE U3MEePSIeMOit
BEIMYMHBI ((POKYCHOE pacCcTOsIHUE cOOMparoIei TMH3bI); 000CHOBBIBATH BHIOOP criocoba
M3MEpEHUS/U3MEPUTENLHOTO TPUO0Pa;

—TIPOBO/IUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PU3MUYECKUX BEIMYMH C HCHOJIb30BAHUEM MPSMBIX U3MEPEHUH
(3aBHCHMOCTB TIyTH OT BPEMEHH MTPH PABHOYCKOPEHHOM JIBIDKEHHH 0€3 Ha4aJIbHONH CKOPOCTH; TIEPHOAA
KoJIeOaHUH MaTeMaTHYECKOro MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yIjla OTpa’keHHs CBeTa OT yria
MaJeHMsl U yriia MpeJIOMIICHUs OT yIjla MaJieHus): IUIaHUPOBAaTh UCCIIEI0OBAaHUE, CAMOCTOSATENBHO COOUPATh



YCTAHOBKY, (PMKCHUPOBATH PE3Yy/IbTAThl HOTYYCHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMYUH B BUJIE TaOIUI] U
rpaduKoB, JieJ1aTh BBIBOJIBI IO PE3Y/IbTaTaM UCCIIECOBAHUS;

—TIPOBOIUTH KOCBEHHBIEC U3MEPEHUS (PU3MUECKUX BEIUYHH (CPEAHSS CKOPOCTh U YCKOPEHHE TeJla IPU
PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHUE CBOOOAHOIO MaJeHUs, )KECTKOCTD NPYKUHbI, KOAPPUIIMEHT
TPEHUSI CKOJIBKCHHSA, MeXaHudeckas padoTa M MOIIHOCTb, YaCTOTa U MEepUO]] KoJeOaHuit
MaTEeMaTHYeCKOro U NPYKUHHOI'O MasiTHUKOB, ONTUYECKasl CUJla COOMpPAIOIIE JINH3bI, PaIHOaKTUBHBIN
(oH): IIaHUPOBATH U3MEPEHUS; COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH H3MEPEHHUS,
clIeysl IPEAIOKEHHON HHCTPYKIIMK; BBIYMCIIATh 3HAYCHUE BEJIMYHUHBI M AaHAJTM3UPOBATH IIOJyUYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUM;

—Cc001101aTh IpaBUIa TEXHUKU 0€30IaCHOCTH MU paboTe ¢ 1abopaToOpHbIM 000PYAOBaHUEM;
—pa3nuyaTh OCHOBHBIC MMPU3HAKU U3YYCHHBIX (PU3UUECKUX MOJIEJICH: MaTepralbHast TOUKa, a0COIIOTHO
TBEPAOE TEJI0, TOUCYHBIN NCTOYHUK CBETA, JIy4d, TOHKAs JIMH34, IUIAHETapHAas MOJEIb aTOMa, HYKJIOHHAs
MOZEJIb aTOMHOTO Spa;

—XapakTepHU30BaTh PUHLIUIIBI JEHCTBUS U3YYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C OIIOPOM Ha X
onucaHus (B TOM YHCIIE: CIUIOMETP, JATYMKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHMSI, paKeTa, 3X0JIOT, OUKH,
HepucKoI, (poroannapar, ONTHYECKUE CBETOBO/IbI, CIEKTPOCKOII, 103UMETp, KaMepa Buibcona), ucrnonbs3ys
3HaHUS O CBOMCTBAaxX (PU3UUECKUX SABICHUNA U HEOOXOAMMbIe (PU3MUECKIE 3aKOHOMEPHOCTH;
—MCIO0JIb30BaTh CXEMBI U CXEMAaTUYHBIE PUCYHKU U3YUYEHHBIX TEXHUUYECKUX YCTPOMCTB, N3MEPUTENBHBIX
pUOOPOB U TEXHOJIOTUYECKHX MPOLIECCOB MPU PEUICHUN YIeOHO-TIPAKTUIECKUX 3a/1a4; ONITUYECKHE CXEMBI
JUIs1 IOCTPOEHUS N300paKeHUH B IUIOCKOM 3€pKajie U cOOUparoliel JI1H3E;

—TIPUBOJUTH MTPUMEPBI/HAXOIUTHh HHPOPMALIHIO O MTPUMEPaX MPAKTUISCKOTO UCIIOIB30BaHUS (HPU3NIECKUX
3HaHUH B MOBCETHEBHOM JKU3HU /715 oOecniedueHus: 0€301acHOCTU IpU 00pallleHuu ¢ mpubopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/10pOBbs U COOIIOCHHS HOPM SKOJIOIMUECKOI0 IIOBEICHUS B
OKpY>KaIoILEH Cpelie;

—OCYIIECTBIIATh MOUCK HHPOPMAIUU (PU3UIECKOTO COJIEpKaHMs B ceTH VIHTepHET, CaMOCTOSI TEIIEHO
(bopMynHpys HOUCKOBBIN 3aIIPOC, HAXOAUTH ITYTH ONIPE/IEIEeHNUs JOCTOBEPHOCTH MOITY4€HHOH HHPOPMALIUU
Ha OCHOBE MMEIOIIUXCS 3HAHUU U TOTIOJHUTEIbHBIX UCTOYHHUKOB;

—MCI0JIb30BaTh IIPU BBIITOJIHEHUH Y4EOHBIX 33/1aHUI HayYHO-TIONYJISIPHYIO JTUTEpaTypy PU3NUYECKOro
coJiepKaHus, CIPABOYHBIE MAaTEPHUAIIBI, pecypchl ceTu VIHTepHeT; BIageTh NpUEMaMu KOHCIIEKTUPOBAHNUS
TEKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

—C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIIEHNSI HA OCHOBE MH(POPMAIIH U3 HECKOJIBKUX
MCTOYHHUKOB (PU3UYECKOTO COJIEepKaHMs, MyOJINYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHOM Min
HCCIIEA0BATENIBCKON IEATEIBHOCTH; IIPU 3TOM IPAMOTHO UCIIOJIB30BAaTh U3YYEHHBIN IOHATHWHBIN anmnapar
M3y4aeMoro pasjienia (pU3MKd U CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTaluel ¢ yu€ToM 0coOeHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.



COILEPKAHUE YYEBHOI'O IIPEJMETA «®U3UKA»
7 kaace
Pa3neu 1. ®usuka u e€ posib B NO3HAHMHN OKPY/KAIOIIEro MHUpa
®duszuka — Hayka o npupoje SBneHus npupoasl. Gu3ndeckue sIBICHUS: MEXaHUUYECKHE, TETUIOBBIE,
AJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBbIE, 3BYKOBBIE. Du3nyeckue BeMMUuHbI. M3Mepenne Gpu3ndeckux
BennuuH. @usndeckue npudopsl. [lorpenHocts u3Mepenuii. MexayHapoiHas cucTeMa eIuHUI.
Kak ¢usuka u npyrue ecrecTBEHHbIC HAYKH U3Y4al0T IpUpOAY. EcTecTBeHHO-HAYYHBIH METO/T TTO3HAHUS:
Ha0II0/IeHNe, TOCTAaHOBKA HAYYHOT'O BOMPOCA, BBABI)KEHHE THIIOTE3, IKCIEPUMEHT IO TPOBEPKE THIIOTES,
o0bsicHeHUe HabogaeMoro apieHus. Onucanne GU3NIECKUX SBJICHUN C TOMOIIBIO MOJIEIICH.
JdemoHcTpaumu:
MexaHnueckue, TEeMI0Bble, JIEKTPUUECKUE, MarHUTHBIE, CBETOBBIC SIBJICHUS
duznyeckue npudOPsI U MPoIeaypa MIPSIMbIX H3MEPEHUN aHATIOTOBBIM U LIU(POBBIM TPHOOPOM
JlabopaTopHbie padoThl U ONBITHI
Omnpenenenue HEHbl JeIeHUS HIKaIbl U3MEPUTEIHLHOTO Mpudopa
N3mepeHne paccTosiHui
H3mepenne o0bEMa KUAKOCTU U TBEPIOTO Tea
Ornipezenienre pa3MepoB MaJbIX TEJ
H3mepenue TeMieparypbl IpU MOMOIIH KUKOCTHOTO TEPMOMETPA U IaTYMKaA TeMIIepaTyphl
[TpoBeneHue uccaen0BaHus O MPOBEPKE MMITOTE3bI: 1ATbHOCTh MOJIETA IAPUKA, TYILIEHHOTO
TOPU30HTANILHO, TeM O0JIbllIe, YeM OOoJIbIIe BBICOTA ITyCKa
Paznen 2. [lepBoHayanbHble CBeJeHUs 0 CTPOEHHH BellleCTBA
CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, TOKA3bIBAIOLIUE IUCKPETHOE CTPOCHUE
BeulecTBa. [IBuxkenue yactuil Beuiectsa. CBsA3b CKOPOCTHU JABMKEHUS YaCTUIL ¢ TemrepaTypoil. bBpoyHoBckoe
nsuxkenue, 1uddys3us. BzaumonelicTBre 4acTuIl BellecTBa: NPUTSHKEHUE U OTTAIKUBaHUE.
ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE ra30B, )KUIKOCTEN U TBEPABIX (KPUCTAJUIMYECKUX ) TEI
B3aumocBsi3p MeX1y CBOMCTBaMU BEIIECTB B PA3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHO-MOJIEKYIISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.
JdeMoHcTpamun

1. HaGmroneHue OpOyHOBCKOIO JBUKECHMUS

2. Habmonenue nuddysun

3. HalGmronenue siBneHnid, OObSICHSIIONIMXCS MPUTHKEHUEM HITH OTTAIKWBAaHUEM YaCTHI] BEIECTBA
JlabopaTopHbie padoThl U ONBITHI

1. Onenka auaMerpa aToMa METO/I0M PsJIOB (C UCIIOJIb30BaHKUEM (oTorpaduii)

2. OmbIThI 10 HAOJIOJICHHUIO TEIUIOBOIO PACHIMPEHUS T'a30B

3. OmbITHI IO OOHAPYKEHUIO EHCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSHKESHUS
Paspnen 3. /IBukeHune U B3aumMoaeiicTBue e

Mexanuueckoe JIBuKeHHE. PaBHOMepHOe M HepaBHOMepHOoe JBuxkeHue. Cxopoctb. CpenHss

CKOPOCTb NPU HEPAaBHOMEPHOM JIB)KEHUH. Pacd€r myTu u BpeMeHU IBUKEHUS. SIBIeHUE MHEepIuU. 3aKOH
uHepuuu. B3aumonelicTBue Ten Kak NPUYMHA U3MEHEHMs] CKOPOCTHM JBMKEHUs Ten. Macca kak Mepa
uHepTHOCTH Tena. [InoTHocTh BemecTBa. CBsI3b MIJIOTHOCTH C KOJMYECTBOM MOJIEKYJN B €MHMIE 00BEMaA
BenjecTBa. Cuiia Kak XapakTepucTuka B3aumozeictBus Ten. Cuia ynpyroctu u 3akoH ['yka. M3mepenue
CUJIBI C TTIOMOILIBIO JUHAMOMETPA. SIBIE€HNE TATOTEHUS U cuia TshkecTH. Cria TSHKECTH Ha APYTHX IJIaHeTax.
Bec tena. Hesecomocts. CiioxeHue cuil, HampaBJICHHBIX IO OJHOM npsimoii. PaBHoaelcTByromas cui. Cuna
TpeHus. TpeHue CKOIbXEHHS U TPEHUE NOKOs. TpeHue B IpUpoie U TEXHUKE.
JdemMoHcTpauuu
Habmonenne MexaHHUeCcKoro ABMKEHUS Tena
H3mepeHne ckopocTy IpSIMOJIMHEMHOTO ABMKEHUS
Habnronenue ssBneHUs HHEPIIUU
Habmroienue n3MeHeHus: CKopocTy U B3aUMOJICHCTBUH TET
CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TEI
CiioxeHue Cuil, HallpaBJIEHHBIX 110 OJTHON IPSIMOU
JlabopaTropHblie padoThl U ONBITHI

1. Onpenenenue CKOPOCTH PaBHOMEPHOTO NBUKEHMS (IIapyKa B JKUIKOCTH, MOJENN

AIEKTPUIECKOTO aBTOMOOMIIS | T I1)
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2. Ompenenenue cpeiHeil CKOPOCTH CKOJIBKEHHsI OpycKa WM IIapHKa 110 HAKIIOHHOM MIIOCKOCTH
Ornpezenenne MI0THOCTA TBEPAOTO Tella
4. OmnbITHl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh PACTsDKEHHs (AeopMaliui) npyKUHbI OT MPUII0KEHHOM
CHUJIBI
5. OnpITbl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHMS CKOJIBKEHHS OT Beca Tejla U XapakTepa
CONPHUKACAIOLIUXCS TOBEPXHOCTEN
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
Hasnenue. CriocoObl YMEHBIICHUS U yBeIUYeHUS AaBieHusd. [laBienue raza. 3aBUCUMOCTH JaBJICHUS ras3a
oT 00béMa, Temrieparypsl. [lepenada naBneHus TBEPABIME TelIaMU, KHUIKOCTSIMHU U razaMu. 3akoH Ilackas.
[TneBMaTH4ecKkre MalIMHBl 3aBUCUMOCTh JABIICHUS KHUIKOCTH OT TIyOMHBI. [ 'MapocTaTuueckuil mapajokc.
Coobmaromuecst cocyabl. I'mapaBianueckue mMexaHu3Mbl. ATMochepa 3emiun U aTMOC(hEpHOE JaBICHHE.
[IpuumHb cymecTBOBaHUS BO3AyHmIHON 000s0uku. 3emiau OnbiT Toppuuemmm. M3mepenne atMochepHOTO
JaBiieHHUs. 3aBHCHMOCTh aTMOC(EpPHOrO JaBJIEHUs OT BBICOTHI Haja ypoBHeM Mops. IlpuGopsr mms
u3MepeHus: armochepHoro naBiaeHus. JleHcTBUME JKHJIKOCTM M Ta3a Ha MOTPYKEHHOE B HUX TeO.
BrrtankuBatomas (apxumenioBa) cuia. 3akon Apxumena. [lnasanue ten. BoznyxornaBanue.
JdemoHcTpauuu
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEpaTyphbl
Ilepenaya naBneHus KUIKOCTHIO U ra30M
Coobmaronmecs: CocyIbl
I'uppaBnmueckuii mpecc
[IposiBnenue neiicTBus aTMOCHEPHOTO JaBICHUS
3aBUCHUMOCTh BBITAJIKHBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YaCTH Tea U IMIIOTHOCTHU KUAKOCTH
PaBeHCTBO BBITAIKMBAIOUIEH CHJIbI BECY BHITCCHEHHOM KUJKOCTH
VYcnoBue maBaHus TeN: IUIaBaHUE WJIM TOTPYKEHHE Tell B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEH TE€JIa U KUJIKOCTH
JlaGopaTopHblie padoThbI M ONBITHI
1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa NOrpyKEHHOMN B JKUJKOCTh YAaCTH TeJa
2. OmpeneneHue BHITAIKUBAIOIICH CUIIBI, IEHCTBYIOIICH Ha TEJO, MOTPYKEHHOE B KUAKOCTh
3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIONICH CHIIBI, ICHCTBYIOIICH HA TEIO B KUIKOCTH, OT MacChl
Tena
4. OnpITbl, J€MOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJKMUBAIOIIEH CHIIBI, JEHCTBYIOLIEH Ha TEJIO B
KHJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT INIOTHOCTHU KUJKOCTH
5. KoncrtpymnpoBanue apeoMerpa W KOHCTPYHPOBaHUE JOIKU M OIpenerneHue eé
Ipy30I0AbEMHOCTH
Pa3nea 5. PaGora n MOIIHOCTD. JHeprus
Mexanunueckas pabota. MoutHocTs. [IpocTble MexaHU3MBI: pbluar, OJ0K, HaKJIOHHas MI0cKocThb. [IpaBuio
paBHOBecHsl pbluara. [IpuMeHeHue npaBuiia paBHOBeCUs pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXAHUKHU.
KIIZ npoctbix wmexaHu3moB. IIpocTele MexaHu3Mbl B OBITY M TeXHUKE. MeXxaHHuUecKas SHEprusl.
Kunernueckas n noreHuuanbHas sHeprus. [IpeBpamienue 0HOro BU/Ia MEXaHUYECKOW YHEPTUH B JIPYTOi.
3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE.
JdemMoHcTpanuu
1. TIpumeps! NpPOCTBIX MEXaHU3MOB
JlabopaTopHbie padoThl U ONBITHI
2. Ompenenenne paboThl CUIIbI TPEHUS PH PAaBHOMEPHOM JBH)KEHUH Te€Ja MO TOPU30HTAIbHON
MTOBEPXHOCTHU
3. HccnenoBaHue ycinoBuil paBHOBECHS pblyara
4. Wsmepenue KIIJ/l HakIOHHON TJIOCKOCTH
5. H3yueHue 3aKkOHa COXPAHEHUs] MEXaHUYECKON SHEPTUH
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Pasznea 6. TemyioBbie sIBJIEHUS

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOPUH CTPOEHUs BelllecTBa. Macca u pa3mepsl
aTOMOB " MOJ'IeKy.]'I. OHBITI)I, HOJITBep)KHaIOHH/Ie OCHOBHBIC ITOJIOXKCHUA MOJ'IeKy.TISIpHO-KI/IHeTI/I‘IeCKOI\/'I
teopun.Monienu TBEPAOro, JKHUIKOTO W Tra3000pa3HOrO COCTOSHUN BemiecTBa. Kpucraminmdeckwe u



amopdubeie Tenma. OObsSCHEHHWE CBOWCTB TAa30B, KHUAKOCTEH M TBEPABIX Tl HAa OCHOBE IOJIOKCHHIMA
MOJIEKYJIIPHO-KHHETHUECKOW Teopur. CMmauMBaHUE M KaNWUISAPHBIE SIBJICHMS. TEIIOBOE pacIIMpEeHHE U
cxkarue. Temmeparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIUIOBOTO ABMKEHHUS YacTHUIl. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHUsi BHYTPEHHEH SHepruu: Tervlonepenada U COBeplIeHHuEe paboThl. Bumabl
TEIUJIONEepelayu:  TEIUIONPOBOJAHOCTh, KOHBEKIUs, u3nydeHue. KomuuecTBO TemyioTel. YaenbHas
TEIUIOEMKOCTh BellecTBa. TerIooOMEH U TeIIOBOE paBHOBECHE. YPaBHEHHE TEIUIOBOro OaliaHca.
[TnaByiieHre 1 OTBEpACBaHNE KPUCTALTMYCCKUX BEUICCTB. Y IeNbHAs TEIUIOTa MaBieHus. [lapoodpa3zoBanue
u konaencauus. Mcnapenue. Kunenue. Y aenbHas Teriora napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphI
KHIICHUS OT aTMOC(EPHOTO HaBJICHUS. BIaXHOCTH BO3AyXa. DHEprusi TOIUIMBA.  YAeNbHAs TEIUIOTa
cropanus. [Ipuniuner padotsl TerioBbix nurateneii KITJ] TermoBoro nuratens. TemioBbie nBUraTend u
3allUTa OKPYXKAIOMICH cpe/ibl. 3aKOH COXPAaHEHHUSI U MPEBPAICHUS SHEPTUU B TEIJIOBBIX MPOIIECCAX.
JdemoHcTpauuu
Hao6ntonenue 6poyHOBCKOTO TBUKEHUS
Hab6nronenue nuddys3un
HaOGntonenue siBiieHnit cMauyMBaHUs ¥ KalTWJUISIPHBIX SIBICHUN
Habmroienue TemnnoBoro paciupenust Tei
W3menenue gaBiaeHus ra3a mpu K3MEHEHUH 00bEMa M HArpEeBaHUM WK OXJIAXKICHUT
[IpaBuna n3mepeHus TemMneparypbl
Bunae! renonepenaun
OxJaxeHue npyu COBEpUICHUH PabOThI
HarpeBanue nipu coBepiiieHuu padOThl BHEITHUMU CHIIAMHU
10 CpaBHeHHE TETUNIOEMKOCTEN Pa3IMYHBIX BELLIECTB
11. HaGaroneuue KueHus
12. HabnroaeHue mocTOoSIHCTBA TEMIIEPATyPhl PH TIIaBICHUN
13. Mojenu TeIIOBEIX JBUTATEICH
JlaGopaTopHblie padoThbI M ONBITHI
OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSHKCHUS
OnBITHI 110 BBIPALMBAHUIO KPUCTAIIOB MIOBAPEHHOM COJIM WJIM caxapa
OnbITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACHIUPEHUS Ta30B, )KUJIKOCTEH U TBEPIBIX TEJ
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHe IIIIpHUIla
OMBITBI, TEMOHCTPUPYIOIINE 3aBUCHUMOCTH JIABJICHHS BO3JlyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIQXKICHUS
[TpoBepka rumoTe3bl JMHEWHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA >KMJIKOCTH B TEPMOMETPUUYECKOU
TpyOKe OT TeMIepaTypbl
7. HaOmronenue wW3MEHEHUsS BHYTPEHHEW DHEPruUU Tejla B pe3yibTaTe TeIulonepeaayn u paboTh
BHEIIHHUX CUJI
8. HccrenoBanue SBIICHUS TEIUIOOOMEHA TPU CMEIIMBAHUH XOJIOTHOW U TOPSIYEH BOJIBI
9. OmpeneneHne KOIMMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW TPH TEIUIOOOMEHE C HarpeThiM
METAJUTHYECKUM ITUITHHAPOM
10. Onpenenenue yaenbHON TEITOEMKOCTH BEIIECTBA
11. UccnenoBanue mpoliecca ucrnapeHus
12. Onpenenenre OTHOCUTENBHOM BIAXKHOCTH BO3AyXa
13. Omnpenenenue yenbpbHOM TEIUIOTHI TUIABJICHUS JIbJa
Pa3nes 7. DiekTpu4yecKkne M MATHUTHBIC SIBJICHHSA
OnekTpusanus Ten. [[Ba poaa 3IEKTpUYECKHX 3apsAnoB. B3anmoaeicTBre 3apsKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTB CHJTBI B3aUMOJIEHCTBHUS 3apsDKEHHBIX TEJI OT BEJIMUMHBI 3aPSA0B U PACCTOSIHUS MEXY
TemamMu). OJeKTpudeckoe moje. Hampsk€HHOCTh ayeKTpudeckoro mojs. [IpuHIun cynepno3uiuu
JNEKTPUYECKUX ToNiel (Ha KaueCTBEHHOM YpoBHE). HocuTenu 31MeKTpUYecKux 3apsiioB. DJIeMEHTapHBIN
anekTpudeckuit 3apsia. Ctpoenue atoma. [I[pOBOJHUKY M TUAJIEKTPUKHU. 3aKOH COXPAHEHUS IEKTPUUECKOTO
3apsna. DIEKTPUUECKUN TOK. YCJIOBHS CYIIECTBOBAHUS AIEKTPUUYECKOTO TOKa. MICTOYHMKHU MOCTOSTHHOTO
ToKa. JIeHCTBHS DIIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHYECKOE, MArHUTHOE). DJIEKTPHUYECKHN TOK B
KUIKOCTAX U Tazax. Onekrpuueckas uenb. Cuia Toka DlekTpuueckoe HampspkeHue. CompoTUBIEHUE
MPOBOJIHUKA. YIeJTbHOE CONMPOTUBIICHHE BemecTBa. 3akoH Oma it ydacTka 1ienu. [locnegoBaTenbHoe U
napajuieIbHOe COeIMHEHHE MPOBOJHUKOB. PaboTa M MOIIHOCTH DJIEKTPUYECKOTO TOKa. 3akoH J[Koyms—
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Jlenma. DnexTpudeckue Ieny W MOTPEOUTENH AIIEKTPUYECKOoi 3Hepruu B ObITy. KOpoTkoe 3amblkaHue.
[TocTostHHBIE MarHUTHL. B3auMopelcTBuE MOCTOSIHHBIX ~MAarHUTOB. MarHutHoe nosie. MarauTHoe mode.
3emMin U ero 3HaueHue Ais kKu3Hu Ha 3emie. OnblT Opcrena. MarHUTHOE MOJE 3JEKTPUYECKOrO TOKA.
[IpumeHeHne »3IEKTPOMArHUTOB B TEXHUKe. JIeHiCTBME MAarHUTHOrO MOJS Ha MPOBOJHUK C TOKOM.
DNeKTpOoABUTaTEIb IOCTOSSHHOIO TOKa. Vcronbp30BaHUE 3JIEKTPOIBUTATENIEH B TEXHUUECKUX YCTPOICTBaX U
Ha Tpancnopte. Omnbitel Dapanes. SBneHue diaeKTpoMarHUTHOM uWHAYKUMH. IlpaBwio JleHna.
OnexrporerepaTop. CrocoObl MOTYYSHUS JICKTPHUUSCKON SHEPTUH. DICKTPOCTAHIIMH HA BO300OHOBIISIEMBIX
MCTOYHUKAX SHEPTHUU.
JdeMoHcTpanuu
DJIeKTpHU3anus Tell
JIBa posa aJeKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3aPSHKEHHBIX TEJ
YCTpoicTBO U IEUCTBUE AIIEKTPOCKONA
DnekTpocTaTH4ecKast UHIYKIHUS
3aKOH COXpaHEeHHUsI PICKTPUUECKUX 3apsI0B
IIpOBOIHUKY U TUDIIEKTPUKHU
MonenrpoBaHe CUIOBBIX JTUHUI 3JIEKTPUUECKOTO MO
W cTouHrKY TOCTOSITHHOTO TOKA
JleiicTBHS STEKTPUUECKOT0 TOKA
10 DIIEKTPUUECKHI TOK B )KUJIKOCTU
11. T"a30BBIit pa3psia
12. I3Mepenwne chitbl TOKa aMIIEPMETPOM
13. 3Mepenue 31eKTPUYECKOT0 HAMPSKEHUS BOIBTMETPOM
14. PeocraT 1 Mara3uH CONpPOTUBIIEHUI
15. B3aumoeiicTBre MOCTOSHHBIX MarHUTOB
16. MonenupoBanue HEBO3MOKHOCTH pa3AeiICHHs MOTOCOB MarHUTa
17. MoaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB
18. OnbIT Dpcrena
19. MaruuTHOE€ 1oJe ToKa
20. DnekTpoMarHuT
21. JleiicTBre MarHUTHOTO TIOJISl HA MMPOBOJIHUK C TOKOM
22. DNEeKTPOBUTATEINH TIOCTOSIHHOTO TOKA
23. UccnenoBaHue SBIECHUS JIEKTPOMATHUTHONW MHAYKIIUH.
24. Oneitel Dapajies
25. 3aBHUCHUMOCTh HaMpaBIeHUS HHIYKIIMOHHOTO TOKA OT YCIOBUN €ro BOZHUKHOBEHUS
26. DneKTporeHepaTop MOCTOSTHHOTO TOKA
JlabopaTopHbie padoThI U ONBITHI
OMBITHI 110 HAOJIIOACHUIO JIEKTPHU3AIUN TET HHAYKIIUEH U MPU COMPUKOCHOBEHUHT
HccnenoBanue qeHCTBUS EKTPUIECKOTO MO HA TPOBOJIHUKH U JUIIEKTPUKU
CoOopka u mpoBepka padOThI IMEKTPUIECKOH IIEMH MOCTOSHHOTO TOKa
H3mepeHne u peryIupoBaHHUe CUIIBI TOKA
N3mepenne u peryaupoBaHue HaMpPsHKCHUS
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILIETO YE€PE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U
HaINpsDKEHUS Ha pe3UCTope
7. ONBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD AJIEKTPUIECKOTO COTIPOTHBIICHHUS TPOBOAHUKA OT €T0
JUIMHBI, TJIOLIAIN MTONIEPEYHOro CeYeHUs U MaTepuasa
8. IIpoBepka mpaBuiia CIOKEHUS HAMPSHKEHUN TIPU TTOCTIE0BATEIFHOM COSTMHEHUU IBYX PE3UCTOPOB
9. TlpoBepka mpaBwiia sl CHIIBI TOKA MIPU TApaIJIEIbHOM COSAMHEHUH PE3UCTOPOB
10. Onpenenenue paboTHI YMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp
11. Onpenenenre MOIIHOCTH NEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha pe3UCTOpe
12. ccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JTaMIIOUuKy, OT HaMpsDKEHUS Ha Hel
13. Onpenenenne KI1J] HarpeBatens
14. VccnenoBanre MarHUTHOTO B3aUMOJCHCTBUSI MOCTOSIHHBIX MAarHUTOB
15. Mi3ydeHnne MarHUTHOTO TTOJISI IIOCTOSTHHBIX MarHUTOB TIPH WX OOBEIMHEHUH U Pa3JIeIICHUN
16. UccnenoBanue AeCTBHS SIEKTPHUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY
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17. OnbIThl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJIEHCTBUS KaTyIIKH ¢ TOKOM U MarHuTa ot

CWJIBI TOKA Y HaIlpaBJIEHUS TOKA B KATYIIKE

18. 3y4enue neiicTBUS MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM
19. KoncrpyupoBanue U u3ydeHue paboThl JIEKTPOIBUTATENS
20. zmepenwne KI1/] anekTpoaBurateibHOM yCTaHOBKH
21. OnBITHI MO UCCIIEOBAHUIO SIBJIICHUS JIEKTPOMArHUTHOM MHAYKIIMK: UCCIIEI0BaHUE N3MEHEHU I
3HAUEHUS U HaIlPaBJICHNUs WHIYKIIMOHHOTO TOKa
9 kaace
Pa3nes 8. Mexannueckue siBJIeHUsI

Mexanuyeckoe aBuwxeHue. MarepuanbHas Touka. Cucrema orcu€éra. OTHOCHUTENIBHOCTH
MEXaHUYECKOr0 JBHMKEHUS. PaBHOMEpHOE NpSIMOJIMHENHOE ABUXkeHHE. HepaBHOMEpHOE NPSIMOIIMHENHOE
neukeHrne. CpenHsis W MIHOBEHHash CKOPOCTh Teja IpPU HEPAaBHOMEPHOM JBUKEHUH. Y CKOpPEHHE.
PaBHOycKOpeHHOE mpsiMonuHelHoe nBmwkeHHe. CBoOomHOoe maneHue. OmnbiTel [amunes. PaBHOMepHOE
IBUKEHHE 10 OKpyxkHocTH. Ilepuox u wyactora oOpamenus. JluHeilHas u  yriioBas CKOPOCTH.
LenTpoctpemurensHoe yckopenue. llepBoiii 3akoH HproTrona. Bropoi 3akon HeroTona. Tpetuii 3akoH
Hprorona. Ilpunnun cynepnosunuu cui. Cuwia ynpyroctd. 3akoH ['yka. Cuna TpeHus: cujia TpeHUs
CKOJIbJKEHUSI, CUJIa TPEHUS IOKOsl, Apyrue BuAbl TpeHUs. Cuia TSKECTU M 3aKOH BCEMUPHOTO TSTOTEHMS.
Yckopenue cBoOonHoro maneHus. [IBmxenue ruianeT Bokpyr Connuna. IlepBas xocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue MartepuanabHOM TOUYKU. AOcomoTHO TBEpHOe Teno. PaBHOBecue TBEpHOrO Tena ¢
3aKpEIUIEHHOW OChIO BpauieHus. MomeHnT cwibl. LlenTp Tsbkectu. Mmmynbsc tena. M3MeHeHHMe uMmiysbca.
Nmnynec cunbl. 3aKkOH COXpaHEHHMsI HMITylbca. PeakTuBHOe JBukeHHe. Mexanudeckas pabota
MoIlHOCTb. Pabota cun TsxkecTu, ynpyroctu, TpeHus. CBsi3b 3Hepruu U padothl. [loTeHIManbHas 3Heprust
TeJa, MOJHATOrO Haj MOBEPXHOCThIO 3emiid. [loTeHnumanbHas 3Heprus cxaTol npyxkuHbl. KuHernueckas
sHeprus. Teopema 0 KHUHETUUECKOM 3HEPTUU. 3aKOH COXPAHEHUSI MEXaHUUECKON SHEPIUH.

JdeMoHcTpamun
1. HaOmroneHue MEXaHMYECKOIo ABUKEHUSI T€la OTHOCUTENIBHO Pa3HbIX TE OTCUETa
CpaBHeHHME TyT€l W TPACKTOPUN JBUYKEHHUS OJHOTO U TOrO K€ Tella OTHOCUTEIBHO PA3HBIX Tell
orcy€ra
N3mepeHne CKOpOCTH U YCKOPEHUs MPSMOIMHEHHOTO ABUKEHUS
HccenenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO JIBUKECHHUS
HaOGnronenue 1BUXKeHUs Tela 1o OKPYKHOCTH
Halnronenne mexaHWMYeCKUX SIBICHUN, TMPOUCXONAIIMX B cucteMme otcuéra «Temexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JIBM)KEHHM OTHOCHUTENIbHO KaOMHETa (PU3UKU
3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MacChl Tejla U JIEHCTBYIOIIEH HAa HETO CUJIBI
HaGnronenue paBeHCTBa CHIT IIPU B3aUMOJIEHCTBUH Te
M3menenue Beca Tena npyu yCKOPEHHOM JIBUKEHHUH
10 [lepenaua uMmynbca npu B3auMOJEHCTBUU TET
11. IlpeoOpazoBanus SHEPTUU NIPU B3aUMOIEUCTBUN Tel
12. CoxpaHeHne UMIysbca MpU HEYNIPYroM B3auMOJIeHCTBUU
13. CoxpaHeHne UMITYIIbca PU aOCOTIOTHO YIPYTOM B3aUMOACHCTBUU
14. HabmroneHne peakTUBHOTO JIBHKEHUS
15. CoxpaHeHre MeXaHMUECKON SHEPTUU IIPU CBOOOHOM MaJCHUU
16. CoxpaHeHre MeXaHUUECKOW SHEPTUU NP JIBUKEHUH TeJla MO ACHCTBUEM MPYKUHBI
JlaGopaTopHble paGoThI U ONBITHI
1. KouctpyupoBaHue TpakTa i pa3roHa M JaJbHEHIIEro paBHOMEPHOTO JBMXKEHUS IIapUKa WU
TEJEeKKHI
2. OmpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHs Opycka WM JBHKEHHS IIApUKa 10 HAKJIOHHOW
IIJIOCKOCTH
Omnpenenenue ycKopeHus Tella IpU paBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHOM IJIOCKOCTH
4. HccnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHM IMPH PAaBHOYCKOPEHHOM JBMKEHHHM 0€3 HayalbHOMN
CKOPOCTH
5. IlpoBepka ruUmoTe3bl: €CiAM NMPU PABHOYCKOPEHHOM JABM)KEHHU O€3 HayaJbHOM CKOPOCTH MYTH
OTHOCSITCS KaK Psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOLUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI
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HccnenoBaHue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO J1aBJICHUS
Onpenenenne k03P GUIUEHTA TPEHUS CKOTBKEHUS
Omnpenenenne KECTKOCTU MPYKUHBI
Onpenenenue paboOThl CHUJIBI TPEHUS IPU PABHOMEPHOM JABMKEHUM Tela II0 TOPU30HTAIBHOM
IIOBEPXHOCTU

10. Omnpenenienne paboThl CUIIBI YIPYTOCTU NMPH HNOABEME Ipy3a € UCIOJIb30BAaHUEM HENOJBUKHOTO U

MOJIBUKHOTO OJIOKOB

11. 3y4eHue 3aKOHA COXPaHEHMsI SHEPTUU

Pa3nesn 9. Mexannveckue Kos1e0aHusI M BOJHBI
KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKU KOJI€OaHWMA: MEpUoJl, 4acTOTa, aMIUIMTY/a.

Matematuueckuii U NpPYKUHHBIM MadaTHUKM. [IpeBpaiieHue sHeprum npu KosieOaTeIbHOM JIBUIKEHUHU.
3aryxatomue KoJjieOaHus. BpIHyXaeHHBIC KojieOaHus. Pe3oHanc. Mexanudeckue BOJIHBL. (CBOMCTBa
MeXaHUUYeCKUX BOJH. [IpononbHble U nonepeuHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh €€ pacipOoCTpaHEHUS.
MexaHuueckue BOJIHBI B TBEPAOM Telle, CEMCMHYECKUE BOJIHBL. 3BYK. ['pOMKOCTH 3ByKa M BBICOTa TOHA.
Otpaxenue 3Byka. IHQpa3ByK U yIbTPa3BYK.
JdemoHcTpauuu
Habmonenue xonebanuii Tex mox AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH
HaOnronenue koneOaHuii rpy3a Ha HUTU U Ha TIPY>KUHE
HaOGmronenre BeIHYKIEHHBIX KOJIEOAHUN U pe30HaHca
PacnipocTpanenue npoAoibHbIX U ITONEPEUHbIX BOJIH (Ha MOJie- JIH)
Haburonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOThI
AKYCTHYECKHI pE30HaHC
.JIaﬁopaToprle padoThI M ONBITHI
OmnpezneneHue 4acTOThI U eprojia KoineOaHUH MaTeMaTHUECKOro MasiTHUKA
Omnpenenenye 4acToThl U EpUOAA KoJIeOaHNi NPyKMHHOTI'O MasiTHUKA
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOaHUH MOABEIICHHOIO K HUTH I'Py3a OT JUIMHbI HUTH
HccnenoBanue 3aBUCUMOCTH MTEPHOIa KOJICOAHUH MPYKMHHOTO MasiTHUKA OT MAcChl Tpy3a
[TpoBepka HE3aBUCUMOCTH I1€pHOo/Ia KojiebaHuil rpysa, OJABELIEHHOr0 K HUTH, OT Macchl rpysa
OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD NIEpHO0/1a KoeOaHUM NPYKUHHOTO MasiTHUKA OT Macchl
Ipy3a 1 )KECTKOCTH NPYKUHBI

7. W3mepeHune yCKOpeHHs CBOOOJHOTO MaJeHUs
Pa3nes 10. D1eKTpOMAarHuTHOE M0JI€ M JIEKTPOMATHUTHbBIC BOJTHBI
DNeKTpOMarHuTHOE Tojie. DJEKTPOMarHuTHble BOJIHBI. CBOMCTBa 3JIeKTpOoMarHUTHBIX BosH. lllkana
JIEKTPOMAarHUTHBIX  BOJIH.  VICIONIb30BaHME  AJIEKTPOMAarHUTHBIX  BOJIH  JUISI  COTOBOWM  CBSI3M.
DnexTpoMarHuTHas npuposa cera. CkopocTh cBeTa. BonHOBbIE cBOCTBA CBETA.
JdemMoHcTpanuu

1. CpoiicTBa 31€KTPOMarHUTHBIX BOJIH

2. BonHOBBIE CBOICTBA CBETA
JlabopaTopHbie padoThl U ONBITHI

1. M3yueHue CBOMCTB 3J1EKTPOMArHUTHBIX BOJIH C TOMOILBIO MOOMIIBHOTO Tene(doHa
Pa3nes 11. CBeToBbIe siBJICHUS
JlyueBas mognens cBera. Mcrounuku cera. IIpsimonuneitHoe pacnpocTpanenue ceera. 3atmenust ConHua u
Jlynbr. Otpaxenue cBeta. Ilmockoe 3epkaio. 3akoH oTpakeHUs cBera. lIpenomnenue cBera. 3akoH
npenomiieHus: csera. [lonHoe BHyTpeHHee OTpakeHHe CBETa. lIcmonb3oBaHME IOJHOTO BHYTPEHHETO
OTpaXeHHs B ONTHYECKUX cBeToBojax. JInnza. Xox nydeit B nuH3e. OnTuyeckas cucreMa (ortoarnmapara,
MHUKpOCKOIIAa U TeJlecKoma. [ 1a3 kak onThudeckas cucrema. bin3opykocTe U AalbHO30pKOCTh. PaznoxeHue
6enoro ceera B criekTp. OnbITel HptoToHa. Clio)keHne CIeKTpalbHBIX 1[BETOB. Jlucepcus cBeTa.
JdemMoHcTpanuu
[IpssMonMHENHOE pacCIPOCTPAaHEHNE CBETA.
OtpakeHue cBera.
[Toryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBeTa.
OITHYECKUN CBETOBOI.
Xon nyuelt B coObuparomieil JuHse.
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8. Xon nyueit B paccenBaromieil JIMH3E.

9. TMony4eHne n300pakeHU C TOMOIIBIO JINH3.

10. [Mpuniun neiictus doroarnmnapara, MUKPOCKOIA U TEIECKOIIA.

11. Mogens riasa.

12. Paznoxenne Ooro cBeTa B CIIEKTP.

13. [lonyuyenue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HbBIX LIBETOB.
JlabopaTopHbie padoThI U ONBITHI

1. HccnenoBaHue 3aBUCUMOCTH YIJla OTPaKEHUsI CBETOBOTO JIyya OT yrijia MajaeHusl.

2. VI3yyeHue XapaKTEpUCTUK N300pakeHHs MPeIMETa B TUIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCMMOCTH yIJia PEIOMIICHHUSI CBETOBOIO JIy4a OT yIJia MaJeHHs Ha TpaHule
«BO3J1yX—CTEKJION.
[Tomy4yeHnue n300pakeHUI ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Onpenenenne (GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUIIBI COOMPATOIEH TUH3BI.
OMBITHI MO PA3JI0KEHUIO OEJIOro CBETa B CIIEKTP.
OnbITH IO BOCTIPUSATHUIO I[BETA IPEMETOB MPH UX HAOIIOJCHUN Ye€pe3 [IBETOBBIC (PHIIBTPHI.
Pa3zpen 12. KBanToBEI€E SIBJEHUS

OnsiTel Pesepdopna u mnaHerapHas mojens atoMa. Mopens atoma bopa. Mcmyckanwe wu

norjouieHue cBera atoMoM. Kaautel. JluneiuaTele crekTpsl. PaanoakTtuBHOCTH. Anbda-, OeTa- H
ramma-usinyuenus. Crtpoenue aromHoro sjapa. HykinonHas wogenbs aromHoro sjapa. M3otomsl.
PannoakTtuBHble mnpeBpamieHus. [lepuon momypacmnaga aTOMHBIX sifep. SlnepHble peakiuu. 3aKOHBI
COXPAHEHHUs 3apsAI0BOTO MU MAcCOBOIO YMCEI. DHEPrusi CBA3M aTOMHBIX sijep. CBSi3b MacChl U DHEPIUU.
Peakuuu cunTe3a u nenenus sgep. Mcrounuku sHeprun ConHia u 3BE31. SnepHas sHepretuka. JleiicTBus
PaZMOaKTUBHBIX U3JIy4YEHUHN Ha )KUBbIE OPTaHU3MBI.

No ok

JdemoHcTpaumnu:
CreKTpbl U3JIy4eHHUs U TIOTJIOMICHHUS.
CrexTpbl pa3aMyHbIX I'a30B.
CnexTp Bopopo/a.
Habmonenue tpekoB B kamepe BuibcoHa.
Pabora cuéryrka HOHU3UPYIOMINX U3TYyICHHI.
Perucrpanus n3irydenus: npupoOAHBIX MUHEPAIOB U MTPOITYKTOB.
JlabopaTopHble padoThI U ONBITHI:
1. HaGnroneHue CrulomHbIX U TMHEHYATHIX CIIEKTPOB U3TyUCHUS.
2. VccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUHU YACTULBI IO TOPMO3HOMY MyTH (110 (hoTorpadusiM).
3. H3mepenwne paanoakTuBHOTO (OHA.
IToBTOpPHTEIBLHO-000011IA10 NI MOLYJIb
[ToBTOpUTENEHO-0000IIAIOIMI  MOAY/Ih MpEeAHA3HAUYEH MJis CHCTeMaTH3alMk U 000O0IIeHus
IPEIMETHOTO CO/IEPIKAHUS U OIbITA JESTeIbHOCTH, TPUOOPETEHHOTO P U3YUYEHUH BCEro Kypca (pU3UKH, a
TaKkKe A MoAroToBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHY MO (u3MKe ISl 00ydarommxcs,
BBIOpABIINX 3TOT yueOHbIHM npeamerT. [lpu n3ydeHun 1aHHOTO MOAYJS PEATU3YIOTCSA U CUCTEMATH3UPYIOTCS
BUJbI JCATCIBHOCTU, HAa OCHOBE KOTOPBIX obecrneunBaeTcs AOCTHIKCHUC MPCIAMETHBIX U MCTAIIPECAMCTHBIX
IUIAHUPYEMBIX pe3yJbTaToB O0OyueHHs, (OpPMHUPYETCsl €CTeCTBEHHO-HAayyHass I'pPaMOTHOCTb: OCBOEHHUE
HAay4YHBIX MCTOAOB HCCICAOBAHHA SIBIICHUI npupoasl W TCEXHUKH, OBJIAACHHUC YMCHHAMU 00BICHSATD
¢bu3nyeckue sBICHUS, NPUMEHsS IMOJyYeHHbIE 3HAHUS, pellaTh 3aJayd, B TOM 4YHCJIE KayeCTBEHHBbIE U
JKCIEpUMEHTANIbHBIE. [[pUHIMIINATBEHO AEATENBHOCTHBIA XapakTep AAHHOTO pasjena peain3yercs 3a CUET
TOT0, YTO YYalIUECs BBITOJIHAIOT 3a/1aHuUs, B KOTOPBIX UM IIPEAJIAraeTcs:
° Ha OCHOBC MOJTYYCHHBIX 3HAaHUH pacrio3HaBaTb U HAy4YHO OOBICHATD (1)I/IBI/I'-ICCKI/Ie SIBJICHUA B
OKpY>Karollel mpupo/ie U OBCETHEBHOM KU3HH;
®  JCINOJIb30BaTh HAay4yHbIE METOJbl MCCIENIOBAaHUS (PU3MUECKUX SIBJICHUH, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOJIYUEHHSI TEOPETUUECKUX BBIBOJIOB;
° 00BICHSITH HAay4YHBIC OCHOBBEI Hanbollee BaKHBIX )IOCTI/I)KeHI/Iﬁ COBPEMCHHBIX TeXHOHOFHﬁ,
HArpuMmep, MPAKTUYCCKOro HMCIOJb30BaHUA PAa3JIMYHBIX HCTOYHHUKOB OJOHEPruvM Ha OCHOBEC 3aKOHaA
IIPEBPALIEHNS U COXPAHEHMSI BCEX N3BECTHBIX BUOB YHEPTHUHU.
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Kaxxgast U3 TeM JaHHOTO pasliena BKIIOYAET JKCIEPUMEHTATbHOE HCCIeA0BaHHE O0O0OIIArOIeTo
xapakTtepa. Pa3gen 3aBepimaercs nmpoBeACHUEM JHATHOCTUYCCKON M OIEHOYHOU paboThI 32 KypC OCHOBHOM
HIKOJIBI.



TemaTnueckoe MIIAHMPOBAHKE

Ne Tema Konnuectso
n/n 4acoB
7 Kaace
Paznen 1. ®u3uka u eé poJib B NO3HAHHU OKPYKAIOLIEro MHpPa
1. dusnka — HayKa O MPUPOJIC 1
2. SBnenus npupoipl. GU3nUYecKue SIBICHUS: MEXaHUUYECKUE, TEeIUIOBBIE, 1
JIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE
3. dusnueckue BenuuuHbl. M3mepenue ¢puznyeckux BenuunH. Ouznyeckue mpubopsl. 2
ITorpemHocTs n3MepeHnii. MexxyHapoHas cucTeMa €HMHHIL.
4. Kak ¢u3uka n npyrue ecrecTBeHHbIC HAyKH U3Y4atOT IPUPOLY. 1
EcTtecTBeHHO-Hay4YHBIN METO/] IO3HAHUS: HAO/IIOIEHUE, [IOCTAHOBKA HAYYHOI'O
BOINPOCA, BBIABMIKEHUE I'MIIOTE3, SKCIIEPUMEHT 110 IIPOBEPKE IMIIOTE3, 00BSICHEHNE
HabmrogaeMoro siBiaeHus. Onucanne GU3NYECKHX sIBJICHUH ¢ TOMOIIBIO MOJETICH.
Pasznea 2. [lepBoHayaibHbIE CBEJeHUsS 0 CTPOCHUH BellleCTBA
5. CrpoeHue BelecTBa: arToMbl U MOJICKYJIbI, UX pa3Mepbl. ONBITHI, T0Ka3bIBAIOIINE 1
JMCKPETHOE CTPOEHUE BELIECTBA.
6. JIBr>KeHue 4acTHIl BEIIECTBA 2
7. CBsI3b CKOPOCTH JIBMIKEHHSI YACTHUI C TEMIIEpaTypoil. 1
8. BpoyHoBckoe nBmwxenue, muddysus 1
9. B3anmMoneiicTBre 4acTHI] BEECTBA: IPUTSHKCHNE U OTTAIKHBAHNE 2
10. | ArperaTHble COCTOSTHUS BELIECTBA: CTPOECHUE Ia30B, KHUJIKOCTEN U TBEPABIX 1
(KpHCTaJUIMYECKUX ) TE
11. | B3auMocBs3b MeXAy CBONCTBAMU BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUAX U UX 1
aTOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM.
12. Oc00EHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI. 2
Paznen 3. /IBukeHune u B3auMoJieiicTBue Tej
13. MexaHN4eCcKOe NBUKCHUE. 1
14, PaBHOMEpHOE 1 HEPABHOMEPHOE JABUKEHUE. 1
15. CxopocTh 2
16. | CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBHIKEHHH 1
17. Pacuér nyt u BpeMeHH IBHKECHUSL. 1
18. SBneHue nHepuu. 3aKOH UHEPLUH. 2
19. | B3aummMopeiicTBHE TeN Kak MPUYMHA U3MEHEHHUsI CKOPOCTH JIBUKECHUS TEll. 1
20. | Macca kak Mepa HHEpTHOCTH TeJa. 1
21. [InotHOCTH BemecTBa 3
22 | CBA3b IVIOTHOCTH C KOJIMYECTBOM MOJICKYJ B €AMHHIE 00bEMA BELIECTRA. 2
23 | CWa KaK XapaKTepHCTHKa B3aMMOJICHCTBHS TeJl. 1
24. Cuita ynmpyrocty u 3akoH | yka. 1
25. | VI3MepeHne CHIIBI C TIOMOIIBIO TMHAMOMETPA. 2
26. | SIBneHue TATOTEHMsI U CHJIA TSKECTU 1
27, Cuna TsbKecTH Ha Jpyrux uiaserax. Bec tena. HeBecomocTs. 1
28. | CriosxeHMe CHII, HAIPaBJICHHBIX MO OJTHOW MIPSIMOH. 2
29. | PaBHOzeHCTBYIOIIAS CUIL. 1
30. Cuna TpeHwusl. 1
31. TpeHue ckoJIbKEHUS U TPEHHUE MTOKOSI 2
32, Tpenue B npupojie U TEXHUKE. 1
Pasnen 4. /laBieHue TBEPABIX TeJl, AKUIKOCTEH M Ta30B
33. JlaBieHue. 1
34, CriocoObl yMEHbIIIEHUS U YBEITUYEHHUS JaBJICHUS 2
35. JlaBrienue rasa 1
36. | 3aBHCHMOCTP JAaBIICHHS ra3a OT 00BEMA, TEMITEPATYPHI. 1




37. [Tepenava naBneHus TBEPABIMHU TEIIAMH, KUJIKOCTIMHU U Tra3aMu. 3akoH [lackais. 2
[THeBMaTHYeCKHE MAIIHBI
38. | 3aBHCHMOCTbH JIaBJICHUS )KUJIKOCTH OT TIyOuHBL. [ 'uapoctaTuueckuii napajokc. 1
39. CooOmarommecs CoCcyapl 1
40. ['mapaBnuyueckre MEXaHU3MBI. 2
41. | Atmocdepa 3emnu u atMochepHOe JaBlIeHHE. 1
42. [TpyuymHBI CyIIeCTBOBAHUS BO3AYIITHOM 000JOYKH 3EMIIH 1
43. OmnwiT Toppuuenmn. M3meperne atMocepHOTro 1aBJICHHUS. 2
44, 3aBHCUMOCTH aTMOC(EPHOTO AABJICHHUS OT BBICOTHI HAJl YPOBHEM MOPSI. 1
45, [Tpubops! miist u3MepeHust aTMoc(PEepHOTO JaBICHUS 1
46. JleicTBHE KUIKOCTH U ra3a Ha IOTPYKEHHOE B HUX TEJIO. 2
47. BritankuBaromas (apxuMe10Ba) Cuia. 1
48. | Bakon Apxumena. 3
49, [1naBanwue Temn. 2
50. BoznyxomnaBanue. 1
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHeprus
51. Mexanunyeckas padora. 2
52, MouHoCTb. 1
53. IIpocTeie MeXaHU3MBI: pIyar, 6JI0K, HAKIOHHAS TJIOCKOCTb. 1
54. | IlpaBuiio paBHOBECHS pbluara. 2
95. [TpumeHeHne paBuiIa paBHOBECHS pbIdara K 0JIOKY. «3070TO€ IPaBUIIO» 1
MEXaHHKH.
56. | KI1J] mpocThIX MEXaHU3MOB. 1
57. | IIpocTeie MexaHU3MBI B OBITY U TEXHHUKE. 2
58. | Mexanuyeckas YHEPTHs. 1
59. Kunetndeckas 1 moTeHIMaIbHAs YHEPTHS. 1
60. | [IpeBpamienue ogHOTO BHJIa MEXaHMYECKON YHEPTUH B TPYTOM. 2
61. 3aKOH COXpaHEHUsl YHEPTUU B MEXAHUKE. 1
62. [ToBTOpeHME M 0000IIIEHNE MaTepHalia 20
Wroro 105
8 KJi1ace
Pa3nes 6. TenJioBble siBJIeHUS
1. OCHOBHBIE MOJI0KEHUSI MOJIEKYJISIPHO-KHHETHYECKONW TEOPUH CTPOEHUS BEIIECTBA. 1
2. Macca u pa3Mepsl aTOMOB ¥ MOJICKYI. 1
3. OmnBITH, TOATBEPKIAFOIINE OCHOBHBIE TIOJIOKEHUST MOJIEKY ISIPHO-KHHETHIECKOM 2
TEOPHH.
4. Monenu TBEpAOro, )KHUIKOTO U Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA. 1
S. Kpucrannuueckue 1 amopHbIe Tea. 1
6. OObscHEHNE CBOMCTB ra3oB, )KUJKOCTEH U TBEPBIX TEJI HA OCHOBE TOJI0KEHUIN 2
MOJICKYJISIPHO-KMHETHYECKOM TeOpHH.
7. CMaunBaHUe U KaWUISIPHBIE SIBICHUS. 1
8. TemnoBoe paclIupeHne U CKaTue. 1
9. Temmeparypa. CBsi3b TEMITEPATyPBI CO CKOPOCTHIO TETIOBOTO IBHKCHHUS YaCTHII. 2
10. Buytpennss sneprusi. CnocoObl H3MEHEHUs1 BHYTPEHHEH dHepruu: Terionepeaaya 1
U COBEpIIEHHE PAOOTHI.
11. | Bugsl Tenonepenaun: TeIIONPOBOTHOCT, KOHBEKIIUS, H3ITydeHHE. 1
12. | KonuyecTBo TemnoThl. Y aeabHas TEMIOEMKOCTh BEIIECTBA. 2
13. TennooOMeH U TeTI0BOE paBHOBECHE 1
14. | YpaBHeHHe TemIoBoro 6ajsaHca. 1
15. [InaBneHue u oTBEpIeBaHNE KPUCTAIUTMYECKUX BEIIECTB. 2
16. VnensHas TeIUIOTA IIIaBJICHUS. 1
17. | [lapooGpa3zoBaHue U KOHCHCALHSI. 1
18. | Ucnapenune. Kunenne. 2




19. VY nenpHas TEmioTa Mapooodpa3zoBaHUs 1
20. | 3aBHCHMOCTb TeMIIEpPATypPbl KHIIEHUS! OT aTMOC(EPHOTo JaBJICHHUS. 1
21. BnaxxnocTs Bo3IyXA. 2
22, OHeprus TOIUIMBA. Y JelibHas TEIIOTa CrOpaHusl. 1
23. [Tpunnume! padboTe! TermoBeix Asurateneit KI1/1 TeruioBoro neuraresns. 1
24. TeroBble ABUTaTENN U 3a1[UTa OKPYKAIOWIEH CPEbL. 2
25. | 3aKoH COXpaHEHHs U MPEBPALICHUS YHEPTUHU B TEIUIOBBIX MPOIIECCAX. 2
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA
26. | DiexTpu3anys TeJl. 1
217. JIBa pojia 2JIEKTPUYECKUX 3apsI0B. 1
28. | B3anmopelcTBHe 3apsSHKEHHBIX TEJ. 1
29. | 3axoHn KynoHa (3aBUCUMOCTD CHJIBI B3aUMOACHCTBHSI 3apSXKEHHBIX TEJ OT 2
BEJIMYMHEI 3aPSIIOB ¥ PACCTOSTHUS MEXTY TeIIaMu).
30. DIIEKTPUUYECKOE TTOJIC. 1
31. Hanpsok€HHOCTD DJIEKTPUUECKOTO MOJIS. 1
32. [IpuHIMI cynepno3unum 3JIEKTPUUECKUX M0JIeH (Ha KaYECTBEHHOM YpPOBHE) 1
33. HocuTenu s5ekTpuueckux 3apsjios. 1
34. DneMEeHTapHBIN ANEKTPUIECKUH 3apsil. 1
35. CtpoeHnue aToma. 1
36. | [IpoBOIHUKH M TUDIIEKTPUKH 1
37. 3aKOH COXpaHEHHUs JIECKTPUUCCKOTO 3apsia. 2
38. | DnexTpuueckuii TOK. Y CIOBHSI CYIIECTBOBAHUS DJIEKTPUIECKOTO TOKA. 1
39. WcTtoynnky ocTosIHHOTO TOKA. 1
40. JIeHCTBUS SIEKTPUUIECKOTO TOKA (TEIIOBOS, XMMHUYECKOE, MAarHUTHOE). 1
41. DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax. 1
42. DJIEKTpUYECcKas 1eb. 2
43. | Cuia Toka 1
44, DIEKTPUUECKOE HANIPSKEHHE. 1
45, ConpoTHBIICHHE IPOBOTHUKA. 1
46. VY IenbHOE CONPOTUBIICHUE BEIIECTBA. 1
47. 3akoH OMa U1l yJacTKa LETH. 3
48. ITocmenoBarenpHOE U TApaLICIHbHOE COSTUHEHUE IPOBOTHUKOB. 3
49. | PaboTa 1 MOIIHOCTB JIEKTPUUYECKOTO TOKA. 2
50. | 3akon Jlxxoyns— JleHna. 2
ol. DneKTpUYecKre ey U MOTPEOUTENHN SJIEKTPUUECKON SHEPTUU B OBITY. 1
52. | KopoTkoe 3aMbIKaHHE. 1
53. [TocTossHHBIE MArHUTHI. 1
54. | B3aumopeiicTBie MOCTOSHHBIX MarHuToB. MarHUTHOE MOJIe. 1
55. MarguTtHoe moje. 3eEMIIN U €r0 3HaYEHUE IS )KU3HHA Ha 3eMIIe. 1
56. OmnbiT OpcTena. MarHuTHOE MOJIE DJIEKTPUUECKOTO TOKA. 2
57. | IlpuMeHeHHe IeKTPOMarHuTOB B TEXHUKE. 1
58. JlelicTBHE MarHUTHOTO NOJIL HA TPOBOJIHHUK C TOKOM. 1
59. DNEKTPOABUTATEIb TIOCTOSIHHOTO TOKA. 1
60. | Mcnonp3oBaHME dIIEKTPOABHTATENICH B TEXHUYECKUX YCTPOHCTBAX M HA 1
TpaHCIIOPTE.
61. OnbiTel Papazes. SABIeHUE JIEKTPOMArHUTHOM WHTYKIINH. 2
62. | Ipasuiio Jlenia. 2
63. | Diekrporeneparop. 1
64. CriocoObl NMOJTy4eHHUs AIEKTPUUECKOM SHEPTUH. 1
65. DNEKTPOCTAHIINHN Ha BO3OOHOBISIEMBIX ICTOYHHKAX YHEPTHUH. 1
66. | [ToBTOpenue n 0000MEeHNEe MaTeprala 19
Uroro 105




9 kjacc

Pasznen 8. Mexannueckue siBJeHUA

1. MexaHn4ecKoe IBUKEHIE. 1
2. MatepuanbHas TOUKa. 1
3. Cucrema orcuéra. 1
4. OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUSI. 1
S. PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHHE. 2
6. HepaBHOoMepHOE NPSIMOIMHENHOE IBUKEHHE 2
7. CpenHsisi 1 MTHOBEHHAsI CKOPOCTH TeJla IPH HEPABHOMEPHOM JIBHKCHHU. 2
8. Yckopenue. PaBHOyCKOpEHHOE IPSIMOJIMHEHHOE JBU)KEHUE. 2
9. CBobo1HOE MaIeHuE. 2
10. OmnpiTel ["anunes. 1
11. PaBHOMEpHOE NBHXKEHUE 110 OKPY>KHOCTH. 2
12. ITepuox u yacTora oOpaieHus. 2
13. | JluneiiHas u yriioBast CKOpocTH. LIeHTpocTpeMuTenbHOe YCKOpEHHeE. 2
14, IlepBb1it 3ak0H HproTOHA. 1
15. Bropoii 3akon HeroToHa. 2
16. Tperuii 3akoH HproToHa. 1
17. [TpuHIMI Cynepno3uum Cui. 2
18. | Cuna ympyroctu. 3akon I'yka. 1
19. | Cuna TpeHus: cuiia TpeHHS CKOJIbKECHHUS, CUJIa TPEHUS TIOKOSI, IPYTUE BHJIBI TPEHUS 1
20. Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. 2
21. | Yckopenue cBOOOIHOTO MaJACHUSI. 1
22. JIBrkenue nnanet Bokpyr ConHua 1
23. | IlepBasg kocMHYECKasi CKOPOCTb. 2
24, HeBecomocTs u neperpysku. 1
25. PaBHOBecHe MaTepHaAIbHON TOYKH. 1
26. | AGCOIOTHO TBEPIOE TEIIO. 1
217. PaBHOBecHe TBEPAOrO Tela C 3aKPEIIIEHHON OChIO BpAILlCHMUS. 1
28. MOMEHT CuJIBI. 2
29. | lleHTp TsKECTH. 1
30. | Ummynec Tena. 2
31. | 3menenue umnynbca. IMmynbc CHIIBL 1
32. | 3aKOH cOXpaHEHHsI UMITYJIbCA. 3
33. PeakTuBHOE IBIKEHHE. 1
34. | Mexanunyeckas paboTa ¥ MOIIHOCTb. 1
35. | Pabora cun TshKeCTH, YIPYrocTH, TPEHHUS. 1
36. CBsI3b 9HEpIUH U pabOTHI. 1
37. | lloTeHnmanpHas SHEPTHs TeNa, TOAHITOTO HaJl TOBEPXHOCTHIO 3EMJIH. 1
38. | [loTeHnmanbHas SHEPTHUS CKATOHN MPYKUHEI. 1
39. Kunernueckas sneprusi. 1
40. | Teopema 0 KHHETHYECKOHN YHEPTHH. 1
41. | 3aKOH COXpaHEHHUs] MEXaHUYECKON SHEPTHUH. 3
Pa3nes 9. Mexannueckue KoJie0aHUsI M BOJHBI
42. KonebarenbHoe TBUKEHUE. 1
43. | OcHOBHBIE XapaKTEPUCTUKU KOJICOAHUII: IEPHOJI, 9aCTOTA, aMIUIATY/IA. 1
44, MareMaTH4ecKHil U NPY>KUHHBIM MASITHUKH. 2
45. | IlpeBpaliieHue SHepruy Npy KouedaTeaIbHOM JIBUKECHUU. 1
46. 3aryxaroimue KojeOaHusl. 1
47. | BeinyxaeHHble Kosnebanus. PesoHanc. 1




48. Mexannueckue BosiHbl. CBOWCTBa MEXAaHUYECKUX BOJIH. 1
49. IIponoabHBIE U NTONIEPEYHBIE BOIHBI 1
50. JlmiHa BOJIHBI M CKOPOCTH €€ paclpOCTPaHCHHS. 2
ol. MexaHn4yecKue BOJIHBI B TBEPIIOM TeJIe, CEHCMUYECKHUE BOJIHBI. 1
52. 3ByK. ' pOMKOCTB 3ByKa M BHICOTA TOHA. 1
53. OTtpakeHue 3BYyKa. 1
54. | Undpa3Byk u yabTpa3ByK. 1
Pa3znea 10. Di1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
55. DIEeKTPOMArHUTHOE T0JIE. 2
56. DJIEKTPOMArHUTHBIE BOJHBI. 1
57. CBOIiCTBA DJIEKTPOMArHUTHBIX BOJIH. 2
58. [1Ixaya 37€KTPOMarHUTHBIX BOJIH. 1
59. | Mcnonb3oBaHME 3JIEKTPOMATrHUTHBIX BOJH JUISI COTOBOM CBSI3H. 1
60. DNEKTPOMarHuTHAs IPUPOJIA CBETA. 2
61. CKOpOCTh CBeTA. 1
62. BonHoBEIE cBOMCTBa CBETA. 1
Pa3nes 11. CBeToBbIe siBJICHUS
63. | JIydeBas MOJIeINb CBETA. 1
64. VcTounuku cBera. 1
65. [IpsmosinHENHOE pacIpOCTpaHEHHUE CBETA 1
66. | 3armenus Comana u JIyHbI 1
67. OTtpakeHue cBeTa 2
68. | [Tnockoe 3epkayio 1
69. 3aKOH OTpa)KE€HUs CBETA 2
70. [Tpenominenue cBera. 3aKOH MPEIIOMIICHUS CBETA 1
71. ITonHOE BHYTpEHHEE OTpaKEHHE CBETA. 2
72. | Vcnonp30BaHKME OJIHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX. 1
73. | JIlunza 1
74. Xop Jiydeil B JINH3E. 1
75. Ontruueckas cuctema ortoarapata, MUKPOCKOTIA M TEJIECKOTIA. 1
76. I'11a3 kak onrTuyeckas cucrema. 2
77. BiM30pyKOCTh M TATBHO30PKOCTB. 1
78. | Pa3noxeHue 6enoro cBeTa B CHEKTP. 1
79. OmneiTel HetoTOHA. 2
80. | CioxeHHe CIIEKTPaJIbHBIX I[BETOB 1
81. | Jucnepcus cBera. 2
Pasnen 12. KBantoBble siBJIeHUsI
82. OmnbiThl Pesepdopia u miiaHeTapHas MoJelIb aTOMa. 2
83. | Monens aroma bopa. 2
84. Hcnyckanue u nornoniesue ceera atomoM. KBaHTEI. 1
85. | Jlunelyarble COEKTPHI. 1
86. | PammoakTHBHOCTS. 2
87. | Anbda-, 6eTa- U raMMa-u3ITydeHHUS. 1
88. CTtpoeHre aTOMHOTO siJipa. 1
89. | HykioHHast MoJieb aTOMHOTO sipa. 2
90. | M3orombl. PagnoakTrBHEIE IPEBpaIICHUSI. 1
91. | [lepuox momypaciiaga aTOMHBIX SITCP 1
92. SAnepHble peakuuu. 2
93. | 3aKOHBI COXpaHEHUS 3apsJIOBOTO M MAaCCOBOT'O YHCEIL. 2
94. | DHeprus cBs3u aTOMHBIX siiep. CBsA3b MacChl M SHEPTHUH. 1
95. Peaknmu cuHTE3a M ICTICHUS SIIIEP. 1




96.

Wctounuku sHeprun CosiHIa U 3BE3]I.

2
97. | SlnepHas »HepreTHka. 1
98. | JleiicTBus palMOAaKTHBHBIX M3JIy4CHUI HA )KUBBIC OPraHU3MBbI. 1
99. | [loBTOpeHue u 0600IIeHNEe MaTeprana 3

Htoro
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