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IIJIAHUPYEMBIE PE3VYJBbBTATbBI OCBOEHUsI MPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

Nzydenne pusmky Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMIPABJICHO HA
JIOCTUKEHUE JUYHOCTHBIX, METANPEAMETHBIX M MPEAMETHBIX 00pPa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbrare nzydenus Gu3NKA Ha YPOBHE OCHOBHOTO OOIIETO 00Opa30BaHUS y
oOyuarorierocss OyayT chopMUpOBaHBI CIEAYIONIAE JUYHOCTHBIC PE3yIbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

[] mposIBJIECHUE HHTEpEca K HUCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOM
bu3nUecKoil HayKH;

[] IEeHHOCTHOE OTHOIIIEHHE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskKIaaHCKOr0 U TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

[J TOTOBHOCTh K AaKTHBHOMY YYacTUIO B OOCYXXJIEHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN (PU3UKY;
[J 0cO3HaHUE BAKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIEATEIIBHOCTH YUYEHOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

[J BOCOIpPUSITUE OACTETUUECKUX KauecTB (u3nueckol Hayku: €€ TapMOHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

[] oco3HAaHUE IEHHOCTH (PU3NYECKOW HAYyKHM KaK MOIIHOTO WHCTPYMEHTA IO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaJKHEUILIEH COCTABISIONIEH KYJIbTYpPHI;

[] pa3BUTHE HAy4YHOW  JIFOOO3HATEIILHOCTH, HHTEpeca K  HCCIEOBATEIbCKOM
JEATEIIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbSI M SMOIHOHAJIBHOT0 0JIATONOJIYYHS:

[] ocO3HaHME IIEHHOCTH 0€30MacHOro oopasa *HU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH MpaBWJI O€30MaCHOTO MOBEAEHUS HA TPaHCIOpTE, Ha JOpOrax, C
AIEKTPUUYECKUM U TEIIJIOBBIM 000PYI0BaHUEM B JIOMAIIIHUX YCIOBUSIX;

[J cdpopMUPOBAaHHOCTh HaBBbIKA peQIeKCHM, NMPU3HAHUE CBOETO IpaBa Ha ONIMOKY U
TaKOIo K€ IpaBa y JPyroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

[J akTUBHOE y4yacTHE€ B PEIICHUWU TMPaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHu3allK, TOPOJa, Kpas) TEXHOJIOTUYECKOM U COIUaibHOU
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U (PU3NYECKUX 3HAHU;

[] MUHTEpEC K MPaKTUYECKOMY M3yUEeHUIO PpodeccHil, CBSI3aHHbBIX ¢ (PU3UKOM;

7) 3K0JI0THYECKOT0 BOCITUTAHUS

[] oprieHTalMsl Ha TpUMEHEeHHe (DU3NYECKUX 3HAHUM U1 perieHus 3a7ad B 001acTu
OKpY’KaIOUIEN CPEe/Ibl, INIAHUPOBAHUS TOCTYIKOB M OLIEHKH X BO3MOXKHBIX IMOCIEICTBHI
JUISL OKPYJKAKOILIEN CPEbI;

[] 0cOo3HaHUE TJI00ATILHOTO XapaKTepa SKOJOTUYECKUX POOJIEM U IMyTeH UX PEIIeHUS;
8) ajanTanuu K U3MEHAIOIIUMCH YCI0BUAM COLUAJIBHOM U MPUPOJIHOM Cpeabl:

[J MOTpeOHOCTh BO B3aMMOJICHCTBUM TPH BBIIOJHEHUU HCCIEIOBAHUM M TPOCKTOB
(bu3nYecKoi HaMPaBICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JPYTHUX;

[J MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JIeITeIIbHOCTD;



[ noTpeObHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHHUI, B TOM 4ucie (pOpMYIUPOBATH UACH,
MOHSITUS, TUIIOTE3bI O PUZNUECKUX 0OBEKTAX U SIBICHUSAX;

(1 oco3HaHue AePUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00acTh (PU3HKH;
[} mIaHUPOBaHUE CBOETO Pa3BUTHUS B IPUOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUM;

[] cTpemJieHHEe aHANIW3UPOBAaTh W BBIABIATH B3aUMOCBSI3U TNPUPOIBI, OOIIECTBA U
YKOHOMHUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

[] oueHKa CBOMX JEHUCTBUUA C YYETOM BIIMSIHUS HA OKPYKAIOIIYIO CpPEAy, BO3MOKHBIX
r7100aJIbHBIX MOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbpTaTe 0CBOCHHS MPOTpaMMBI 10 (pU3MKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOywaromerocs OyayT  copMHpOBaHBI MeTaNpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE MMO3HABATCIIPHBIC YHUBEpCAIbHBIC YUCOHBIC NEHCTBHSI,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  y4eOHBIE  JIEHCTBHUS,  PETYJIATHBHBIC
YHUBEPCAIbHBIC YIeOHbIC TCHCTBUS.

ITo3naBaTe/bHBIE YHUBEpPCAJIbHLIC yqeﬁﬂble HeﬁCTBHﬂ

Ba3oBble JJoruyeckue aeiicTBUA:

BBISIBJISITH Y XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKK OOBEKTOB (SIBJIICHHM );

yCTaHABJIMBATh CYIICCTBCHHBIM MpU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS JJIS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH W TMPOTHBOpPEUYHS B paccMaTpUBaeMbIX (pakTax,
JIAHHBIX ¥ HAOIFOJICHUSX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHUSIM;

BBISIBJISITh  TIPUYMHHO-CJICICTBEHHBIE CBS3W TP HM3YYCHUH (PU3HUECKUX
SBIICHWA W TIPOIIECCOB, JENIaThb BBIBOABI C MCIOJB30BAaHUEM JICTYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJITFOUCHHH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (DU3UICCKUX
BEJINYMH,

CaMOCTOSTEIILHO BBIOMpATh CIOCOO pelIeHus y4eOHOW (U3MYEecKol 3amadu
(cpaBHEHHME HECKOJBKHMX BapHAHTOB PEIICHUs, BHIOOP HamOoJee IMOIXOIAIIETO C
y49ETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarebCcKue 1eHCTBUS:

UCITOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIILCKUM HHCTPYMEHT TIO3HAHMS;

IIPOBOJIMTH TI0O CAMOCTOSATEIIBHO COCTaBJIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIM
(U3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISIOBAHNE (PU3HUUECKOTO SBICHUS,

OIICHUBATh Ha IPUMEHUMOCTh U JIOCTOBEPHOCTh MH(MOPMAIINIO, TTOTYYSHHYIO B
X0JI€ UCCIICIOBAHUS UJIH DKCTIICPUMEHTA;

CaMOCTOSTENbHO (OPMYIUPOBATh OOOOIIEHUS U BBIBOJBI IO PE3yJIbTaTaMm
MIPOBEIEHHOTO HAOIIOCHUS, OIBITA, HCCIICIOBAHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JlaIbHEHIIIee pa3BUTHE (PU3UICCKUX TIPOIECCOB, a
TaK)K€ BBIJIBUTATh MPEINOJNIOKCHUS 00 WX pPa3BUTHH B HOBBIX YCIOBHSX H
KOHTEKCTaX.

Pabora ¢ unpopmaumeii:



OPUMEHATh Pa3/IMYHbIE METO/bl, MHCTPYMEHTBl M 3allpoChl IPHU IOUCKE U
orbope nH(pOpPMALIMK WU JAaHHBIX C YYETOM MpeaoKEeHHOUW y4eOHO# (u3nueckoi
3a]a4H;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPHPETUPOBATH HH(GOPMALIUIO
pa3IMyYHBIX BUAOB U ()OPM MPE/ICTABICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMANbHYIO  (OpMy  MpeACTaBIICHUS
uHbOpMAIllMU W WUTIOCTPUPOBATh pEIIAeMbIe 33JaYd  HECIOXHBIMH CXEMaMH,
Jauarpammamu, HHOM rpadukoi 1 ©X KOMOMHALUAMH.

KoMMmyHuKkaTHBHBIC yHUBeEpcalbHbIe yYeOHbIE 1eiCTBHA:

B X071 00CYyXJIeHUsl y4eOHOTro MaTepuaia, pe3yibTaToB JIa0OpaTOPHBIX padoT
U TPOEKTOB 33JaBaTh BOIPOCHI MO CYLIECTBY OOCYKIaeMO T€MbI M BBICKA3bIBATH
U7y, HalleJICHHblE HAa pEIIEHUE 3aJaud U MOJAJep)KaHue OJarokeaaTebHOCTU
OOIIIEHUS;

COTIOCTABJIATh CBOM CYXACHHS C CYXJEHHUSMHU APYTUX YYaCTHHKOB TUANIOTa,
OOHapyXHBaTh PA3IUUHME U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MICHbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3yNbTAaThl BBHIMOJIHEHHOTO (DU3MUECKOTO OmbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHUMATh W WCIOJB30BaTh MPEUMYIECTBA KOMAHJAHONW M HMHIWBUIYaJbHOU
paboThI PU PEIIEHUH KOHKPETHOU (PU3NYECKON POOIEMBIL;

OPUHUMATh LEJIH COBMECTHON JESATENIbHOCTH, OPTaHU30BBIBATH JEHCTBUS MO €€
JOCTHKEHHIO: paclpeeiaiTh poiiu, 00CYKIaTh MPOLECCH U PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOCH;

BBINOJIHATH CBOIO YacTh pabOThl, JOCTHras KadeCTBEHHOI'O pe3ysbTara I10
CBOEMY HAINpPABICHUIO U KOOPAUHHUPYS CBOM JIEHCTBUS C JPYTMMH WICHAMU
KOMaH/1bl;

OIICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOMMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(HOPMYITHPOBAHHBIM yUACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalUsAX, TPEOYIOLIUX s
pereHns GU3NIeCKuX 3HaAHWM;

OPUEHTHPOBATbCA B DPA3JIMYHBIX  MOAXOJAX  MNPUHATHA  PELICHUM
(MHIUMBUYaJIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUN rpyInoi);

CaMOCTOSITEJIbHO COCTaBJISATh AJNTOPUTM pEIIEHUS (PU3NYECKOW 3a7aud WIn
IUIaHa HCCIEAOBAaHUSA C Yy4ETOM MMEIOHIMXCA PECypcoB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBATh IIPEIIaraéMble BAPUAHThI PELICHUMN;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHbBI HHTEJIEKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTYyal[MU U MpeJjiarath rjiaH e€ U3MEeHEHNUS,

OOBSACHATH  NPUYMUHBI  JOCTIKEHHMS  (HEAOCTHMXKEHHUs)  pe3yibTaToB
NesATEeIbHOCTH, JaBaTh OIIEHKY NIPUOOPETEHHOMY OTIBITY;



BHOCUTh KOPPEKTHBBI B JIEATENLHOCTh (B TOM YHCJI€ B XOJI BBIIIOJHEHHUS
($U3MYECKOTO UCCIIEOBAaHMUS HJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIUOOK, BOZHUKIIIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTH C€OSl HA MECTO JPYroro 4esjaoBeKa B XOJ€ CIOpa WIM JUCKYCCHUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIrOro;

MpHU3HABaTh CBOE MPABO HA OLIMOKY MpU pEHICHUH (PU3NYECKUX 3a7ad WU B
YTBEPKACHUAX HAa HAYYHBIE TEMbI U TAKOE K€ MPAaBO APYroro.

IMTPEAMETHBIE PE3YJ/IBTATDBI

K xoniy o0yuenus B 7 kKJjacce npeaIMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCITOJIB30BaTh MOHATHSA: (HU3UYECKUE W XMMHUYECKHE SIBIICHUS, HaOJIOICHNE,
AKCIIEPUMEHT, MOJIEIb, THIIOTE3a, CIUHUIIB (DU3UICCKUX BEIMYHMH, aTOM, MOJIEKYyJa,
arperaTtHble COCTOSIHUSI BellecTBa (TBEPAOE, KUIKOE, ra3000pa3HOe), MEXaHUUECKOE
JIBIDKEHHWE  (paBHOMEpPHOE, HEpaBHOMEpPHOE, TPSIMOJIMHEHWHOE), TPacKTOPHS,
paBHOJICUCTBYIOIAs cwiia, aeopmarusi (ympyras, IUIaCTHYECKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYbL;

paznmuuath siBieHUS (quddys3usi, TEMIOBOE JBH)XEHUE YACTUI[ BEIIECTBA,
pPaBHOMEpHOE JBIDKEHHE, HEPABHOMEPHOE JBWKCHHE, MHEPIUs, B3aUMOJICHCTBHE
TeJI, paBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHON OCBIO BpaIlleHUs, Iepeaada 1aBICHUs
TBEPIBIMU TEJIAMU, KUJKOCTSIMU U ra3zamMu, aTMOChEepHOe JlaBlieHue, TIaBaHue Ted,
MIPEBpAICHNUS] MEXAHUUECKOUM SHEPTHH) 10 ONTUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (U3MUECKHUX SBJICHUM B OKPYKAIOIIEM
MHpE, B TOM 4YHCIe (PU3NYECKHE SBICHUS B MPHUPOJE: MPUMEPHI JBUKCHUS C
Pa3TUYHBIMA CKOPOCTSIMU B JKMBOW M HEXHBOW NPHUPOJEC, NCUCTBUE CUIIBI TPCHUS B
NpPUPOAC W TEXHUKE, BIMSHUE aTMOC(PEPHOrO IaBJICHUS Ha JKUBOW OpPTaHU3M,
IJIaBaHWE PBIO, phIYard B TeJie YEJIOBEKa, MPU ATOM TIEPEBOIUTH MPAKTUYCCKYIO
3a/lauy B Y4eOHYIO, BBIJICNATHh CYIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PU3MUECKUX
SIBIICHUI;

OMKCHIBATh M3YyYEHHBIE CBOWCTBA TN W (DU3UYECKUE SBIICHUS, HCIOJB3YS
dbusznyeckue BeMMUMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEeMs, MYTh,
CKOPOCTb, CPEIHsIsl CKOPOCTh, CHJa YIPYrOCTH, CHJIa TSXKECTH, BeC Teja, CHIia
TpeHUs, aaBieHue (TBEPAOTO Tena, >KUIKOCTHU, Ta3a), BBITAIKHUBAIONIAS CHJIA,
MEXaHHUYecKass padoTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQUIIMEHT
MOJIC3HOTO JEHCTBUS MEXaHW3MOB, KWHETUYECKAsl W TIOTCHIIMAJIbHAS DHEPTHUA), MPHU
OTMCAHUH TIPABUIBHO TPAKTOBATH (YM3MUECKUI CMBICI MCTOIb3YEMbIX BEJIUYHH, HX
0003HaYEHUS W CAMHMIIBI (PU3NUECKUX BEIMYWH, HAXOIUTh (POPMYIIBI, CBS3bIBAIOIINC
TaHHYI (U3UYCCKYI0 BEIWYUHY C JPYTMMH BEJIMYMHAMH, CTPOHUTH TpaduKH
W3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTepHU30BaTh CBOWCTBA TeII, (PU3NYECKUE SIBJICHUS U MPOIIECCHI, UCITOB3YS
npaBuia CIOKEeHUs cuil (BAOJIb OJHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMena, MpaBujo paBHOBecUs pbluara (0Ji0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH,



3aKOH COXpPAaHEHUSI MEXaHWYECKOM HSHEpruu, IMpU OTOM JaBaThb CIIOBECHYIO
(GbopMyIHMPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHUYECKOE BBIPAKECHHUE;

OOBSCHATH (PU3UUECKHE SBICHUS, MTPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTYaIMil MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUYNHHO-
CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 MOTWYECKUX MIaroB ¢ OMOPOH Ha
1-2 u3y4eHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH, (U3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3aaud B 1—2 NMeWCTBUSI, UCHOJIB3Ys 3aKOHBI U (POPMYIIBI,
CBs3bIBaIONIME (U3MYECKHME BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBHUS 3aJadyd
3aMKMChIBATh KPATKOE YCIIOBUE, MOJACTABIATh (PU3NYECKUE BETUYUHBI B (DOPMYJIBI U
MPOBOJUTH PACU€Thl, HAXOAUTh CIPABOYHBIC JAHHBIC, HEOOXOAMUMBIC VISl PEIICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYECHHOU PU3NYECKON BETUUNHBL;

pacno3HaBaTh MPOOIEMbl, KOTOPhIE MOKHO PEIIUTH TP MOMOIIU (HU3HUECKUX
METO/IOB, B OINHWCAHUM HCCIEJOBAaHUS BBIICIATh MPOBEPSEMOE MPEANOTIOKEHNE
(rumoTe3y), pa3iuyaTh W HMHTEPIPETHUPOBATH IOJTYYEHHBIN pe3yJbTaT, HAaXOJUTh
OLLIMOKH B XOJI€ ONBITA, JENATh BHIBOJIBI 110 €r0 PE3YJIbTATAM;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WIN (PU3NYECKUX
CBOMCTB Tel: (HOPMYIUPOBATH MPOBEPSEMBIE MTPEANOIOKEHUS, COOMPATh YCTAHOBKY
U3 TPEIJIOKEHHOrOo O0OpYJOBaHUS, 3alUChIBaTh XOJ OINbITa U (POPMYIHPOBATH
BBIBOJIBL;

BBIMOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MAcChl Tena, 00bEMa,
CIWIbl U TEMIIEpaTypbl C HCIOJb30BAaHHUEM AHAJOTOBBIX W LHUQPPOBBIX MPUOOPOB,
3alMChIBaTh MOKa3aHUs MPUOOPOB C y4ETOM 3aJaHHOM aOCOIMIOTHOM MOTPEIIHOCTU
U3MEpPECHUM;

IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (DU3MUECKON BEIMYUHBI OT
JPYroi ¢ UCHOJb30BAaHUEM TMPSMBIX M3MEPEHUN (3aBUCHUMOCTH IyTH PAaBHOMEPHO
JBUKYILIETOCS TeJla OT BPEMEHHU JABWKEHUS TeNa, CUJIbl TPEHHS CKOJIbKEHUS OT Beca
Tela, KayecTBa OOpabOTKU MOBEPXHOCTEH TEM M HE3aBUCHUMOCTU CHUJIbI TPEHHUS OT
IUIOLIAAN CONMPUKOCHOBEHUSI TeJ, CHJIbl YIPYrOCTH OT YIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOrpYKEHHOM 4YacTH Tejlda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCHUMOCTUM OT IUIOTHOCTU Tejla, OT IJIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBUM TJIaBaHUs TEJ, YCIOBUIM paBHOBECHUS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHWPOBAHUU YYEOHOTO HCCIEAOBAHUS, COOMpPATh YCTAaHOBKY H
BBITMIOJIHATh U3MEPEHUs, Ceaysl NMPEeAsIOKEHHOMY IUIaHy, (PUKCHUpPOBAaTh PE3yJbTaThl
MOJyYEHHOM 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BUJE MPEIJIOKEHHBIX TaOJIUI U
rpauKoB, AesaTh BbIBOBI IO pe3yJibTaTaM HCCIEAOBAHNUS;

OPOBOJAUTh KOCBEHHbIE M3MEpEeHUs (U3MUECKUX BEJIWYMH (TUIOTHOCTH
BEILECTBA JKUJKOCTU U TBEPAOTO TeJIa, CUJla TPEHUSI CKOJIbKEHHUS, TaBJIEHNE BO3/1yXa,
BBITAJIKMBAIOIIASl CWJIA, JEWCTBYIOIIAs Ha IMOrPYXKEHHOE B JKUIKOCTH TEJIO,
KO3 PUIIMEHT MOJIE3HOr0 IEUCTBUS MPOCTHIX MEXAHU3MOB), CIIEIysl MPEII0KEHHON
WHCTPYKIIMU: TP  BBINOJHEHUU U3MEPEHUN COOMpaTh 3KCHEPUMEHTAIbHYIO
YCTaHOBKY M BBIUUCISATH 3HAUEHUE NCKOMOW BETUUNHBI;

coO01aTh MpaBujia TEXHUKU 0€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;



yKa3bIBaTh MPUHLMUIIBI AEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbI, OApOMETp, pbluar, MOABMKHBIN U
HEIOIBM)KHBIN OJIOK, HAKJIIOHHAS MIJIOCKOCTb;

XapaKTEpHU30BaTh MPUHIUIBI IEHCTBHSI U3yYEHHBIX NPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa UX ONUCAHUSA (B TOM 4YHCIE: MOAIIMITHUKU, YCTPOMCTBO
BOJIOIIPOBO/IA, TUAPABINYECKUN IIPECC, MAHOMETP, BBICOTOMEp, ITOPIIHEBOM HACOC,
apeoMeTp), UCIOJIb3Ys 3HAHHUS O CBOMCTBaX (DM3MUECKUX SBICHUN M HEOOXOIMMBIC
(u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHI (HAXOAUTh MH(YOPMALMIO O IpUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUNW B TIOBCEHEBHOM MXU3HU sl O0O€CIEeYeHMs
0e30MacHOCTH Mpu OOpalleHuu ¢ MpUOOpPaMM M TEXHUYECKUMH YCTPOWCTBAaMHU,
COXPAaHEHHUSl 3/I0pOBbS U COOJIOJEHHS HOPM DKOJOTMYECKOTO TIOBEIACHUS B
OKpYXarollel cpeae;

OCYUIECTBJISATh OTOOpP UCTOYHUKOB MH(pOpMali B IHTEpHETE B COOTBETCTBHUU
C 3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOLIUXCS 3HAHUU W IyTEM
CpPaBHEHUSl Pa3JUYHBIX HCTOYHUKOB BBIIEIATH HH(OpMAILUIO, KOTOpas SBISETCA
POTUBOPEUYUBOMN HIIM MOKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh IPU BBINOJIHEHUH Y4YEOHBIX 33JaHUil HAay4YHO-TIOMYJISAPHYIO
JUTEPATYPY (PU3UYECKOTO COJEpkKaHUS, CIPABOYHBIE MaTEpHAJIbI, PECYpPChl CETH
WuTepHer, BiaaeTh NpUEMAMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(GOpPMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE KpAaTKHWE IHCbMEHHBIE M YCTHBIE COOOILIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB HH(pOpMaLMU (PU3NYECKOTO COJEp)KaHUs, B TOM YHUCIE
nyOJIMYHO JenaTh KpaTKUE COOOLIEHUS O pe3yjbTaTax MPOEKTOB MM Y4eOHBIX
VCCJIEIOBAHMM, IIPY ATOM I'PAMOTHO MCIIOJIb30BaTh U3YUCHHBIN MOHATUNHBIN anmnapar
Kypca (hU3MKH, COMPOBOXK/IaTh BBICTYIUIEHUE TIPE3EHTaLIUEH;

IpU  BBINOJHEHUH YYEOHBIX TPOEKTOB M HUCCIEJOBAaHUN paclpenessiTh
00s13aHHOCTH B TpPYIIII€ B COOTBETCTBUHU C IOCTABJICHHBIMM 3aJladyaMH, CJIEIUTH 3a
BBINIOJIHEHUEM IUJIaHA JEHUCTBUW, aJ€KBaTHO OLEHMBATh COOCTBEHHBIM BKIIAJ B
NEeSATEIbHOCTb TPYIIbl, BHICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS
MHEHHE OKPYKAOIIHX.

K koniy o0yueHus B 8 kjacce npeaMeTHble pe3ybTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHSTHA: Macca M pa3Mepbl MOJIEKYJ, TEIIOBOE IBUKECHHE
aTOMOB W MOJIEKYJI, arperaTtHbleé COCTOSIHHSI BEUIECTBA, KPUCTAUIMYECKUE H
amop(HBIC TeNa, HACHIICHHBI W HEHACHIINICHHBIA TMap, BJIAKHOCTH BO3yXa,
TeMrepaTrypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOM JBUraTellb, 3JIEMEHTapPHBIN
ANEKTPUUYECKUN 3apsijl, OJJIEKTPUUYECKOE TI0Jie, NPOBOJHUKUA U JUBJIEKTPHUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TOJIE;

paznuyaTh SIBJEHUS (TEIJIOBOE pacIIMpeHUEe M CKaTuhe, Terulonepeaaya,
TEIUIOBOE pPAaBHOBECHE, CMauMBaHWE, KaNWUIAPHbIC SIBJICHHS, HCHapeHUeE,
KOHJIEHCAlMsl,  [UIABJIEHWE,  KpUCTau3auus  (OTBEpAEBaHHUE),  KHUIICHHE,
Terionepeaaya (TEmIONPOBOJHOCTb, KOHBEKIUS, W3JIYYEHHUE), DJIEKTpHU3alus Tell,
B3aMMO/ICHCTBUE 3aps0B, JNEUCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,



B3aMMOJICCTBUE MAarHuTOB, JEHCTBHE MAarHUTHOIO IIOJII HAa IPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAS MHAYKIIMS) [0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINUX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3UYECKUX SBICHUN B OKpPYKAIOIIEM
MHUpE, B TOM 4Yucie PU3NYECKUE SBJICHUS B MPHUPOE: MOBEPXHOCTHOE HATSKEHHUE U
KaNWUISIPHbIE SIBJICHUS B IPUPOJIE, KPUCTAUIBI B mpupone, uznydeHue CouHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, WHEs, CHEra,
JIIEKTPUYECKUE SBJIEHHMS B aTMocdepe, DSIEKTPUUYECTBO KUBBIX OPIaHU3MOB,
MarHuTHOE Moje 3eMJM, Apeid MOIHCOB, POJib MAarHUTHOTO MOJS Ul JKU3HU Ha
3emiie, MOJIAPHOE CUSIHUE, IIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJIEJISITH CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHU;

ONUCHIBATh M3YUYCHHBIE CBOMCTBA Tel U (U3UYECKUE SIBICHMS, HCIOJbB3YS
(¢u3nyeckrue BEIMYMHBI (TEMIEpaTypa, BHYTPEHHsS 3HEPIUs, KOJUYECTBO TEILIOTHI,
yAeNbHAs TEIVIOEMKOCTh BEIIECTBA, YZAENbHAs TEIUIOTA IUIABJICHUS, YACIbHAs
TEIJIOTa MapooOpa30BaHUs, YAENIbHAas TEIUIOTa CrOpaHus TOIUIMBA, KO3 UIIMEHT
IIOJIE3HOTO JIEWCTBHSA TEIUIOBOM MAIIMHBI, OTHOCHUTENbHAS BIAXKHOCTH BO3/YyXa,
DIEKTPUYECKUN 3apssl, CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHHE, COMPOTUBIICHHE
NPOBOJHUKA, YJEIbHOE CONPOTUBIEHUE BEIIECTBA, paboTa W  MOIIHOCTb
AIIEKTPUYECKOTO0 TOKA), MPU OMHMCAHUM NMPABWIBHO TPAKTOBATH (PU3NYECKUNA CMBICI
UCITIOJIb3YEMbIX BEJIMUMH, 0003HAYEHUS U €IUHULBI (DU3UUECKUX BEJIMYUH, HAXOIUTh
(GopMyIibl, CBS3BIBAIOIINE JAaHHYIO (DU3MUECKYIO BEJIMUMHY C JPYTUMU BEIMYMHAMM,
CTPOUTbH IpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NUYECKUE SBJICHUS U MPOLECCHI, UCIOJbB3YS
OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KHHETUYECKOH TEOPUU CTPOCHMS BEILECTBA,
IOPUHLIMII CYNEPHO3ULMU MoJieH (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXPAHEHUs
3apsna, 3akoH Oma Juis ydacTka Lenu, 3akoH JDkoyis—JIeHna, 3aKoH COXpaHEeHMsI
SHEPruu, MPU ATOM J1aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIMCHIBATH €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3HUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTyallUl  MPAaKTUKOOPUEHTHUPOBAHHOTO  XapakKTepa:  BBIABIATH  NPUYUMHHO-
CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JTOTMYECKHX IIaroB ¢ OMOpPOi Ha
1-2 wu3ydyeHHBIX CBOWCTBAa (PU3MYECKUX SIBICHUM, (U3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7aud B 2—3 AEMCTBUSA, UCIONb3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBalOLME (DU3MYECKHWE BEJIUYMHBI: HAa OCHOBE AaHalM3a YCJIOBHUS 3a7auu
3aMMCBIBATH KPATKOE YCIIOBUE, BBISIBIATH HEJNOCTATOK JAHHBIX JUIS PELUEHUS 3a]a4H,
BbIOMpaTh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE 7Sl €€ pelIeHHUs, IPOBOIUTH PACUETHI
U CpaBHUBATh IIOJIyUeHHOE 3HAuYeHHE (U3MUYECKON BEJIWYMHBI C HM3BECTHBIMU
JAHHBIMU;

pacno3HaBaTh MPOOIEMbl, KOTOPHIE MOKHO PELIUTH MPU MOMOIIN (PU3NYECKUX
METOJOB, MCIIOJIb3YyS  OINHCAHUE  MCCIEAOBAHUSA, BBIIEIATH  IPOBEPSIEMOE
MPEANOJOKEHNEe, OLUEHUBATh MPABUIBHOCTh MOPSAKA MPOBEICHUS HUCCIEI0BAHMUS,
JieaTh BbIBO/IBI;

IPOBOJUTH OMbITHI MO HAOMIOACHUIO (U3MUECKUX SBJICHUA WU (QU3HYECKUX
CBOMCTB Tell (KamWJUIAPHBIE SIBJICHMS, 3aBUCUMOCThH [ABJIEHUS BO3[yXa OT €ro



o0bEMa, TeMIeparypbl, CKOPOCTH IIpOLIECCAa OCTbIBAHUS M HAarpeBaHusl Ipu
M3JIy4YEHUU OT I[Be€Ta Wu3Jydarome (MOrJIoNariei) MOBEpPXHOCTH, CKOPOCTb
UCIIApEHUs] BOABI OT TEMIEPATYphl JKUAKOCTH M IUIOMAAH €€ IMOBEPXHOCTH,
AIIEKTPHU3aLUs TEJI U B3aUMOJACHCTBUE SJEKTPUUYECKUX 3apsiioB, B3aUMOJECHCTBUE
NOCTOSIHHBIX MAarHuUTOB, BHU3YaJW3allMsl MAarHUTHBIX IOJE€H MOCTOSHHBIX MAarHUTOB,
JNEUCTBHUS MArHUTHOTO TOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJBUraTelsl MOCTOSHHOIO TOKA): (POPMYyJIHpPOBATH IPOBEPSEMbBIC
IPEINOJIOKEHNs, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000py0BaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BBIBOJBL;

BBINOJIHATh NPSIMbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIBHOM BIIAXKHOCTHU
BO3/lyXa, CWJIbl TOKa, HANpsHKEHUS C MHCIIOJIb30BAHMEM AaHAJIOTOBBIX MPHUOOPOB U
JATYNKOB (PU3UUYECKUX BEJIMYMH, CPAaBHMBATh PE3YJbTaThl MU3MEPEHUH € Y4ETOM
3aJJaHHOW a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTH OAHOW (DPU3UYECKON BEIMYUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEpPEHUN (3aBHCHUMOCTH COINPOTHUBIICHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOAAM IONEPEYHOI0 CEYEHUS U YACIBHOIO
CONMPOTHUBJIEHUS BEILIECTBA MPOBOJAHKMKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHHK, OT
HaIpsHKEHUS! Ha TPOBOJHUKE, MCCIIEOBAHUE TOCIEI0BATENBHOTO U NapaJlIeIbHOIO
COEJIMHEHUI TMPOBOJHHMKOB): TUIAHMPOBATH HCCIEAOBAHHUE, COOMpPATh YCTAHOBKY W
BBINIOJIHATh M3MEPEHHUSI, CIeAysl MPEIJI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl
IOJyYEHHOM 3aBUCUMOCTH B BHJE TaOMUI U TrpaUKOB, JA€IaTh BBIBOJBI IO
pe3yibTaTaM UCCIEI0BAaHNUS;

OPOBOJAUTh KOCBEHHBbIE U3MEpEeHMs] (PU3MUECKUX BeIMUYMH  (yAelabHas
TEIUIOEMKOCTh BEILECTBA, COMNPOTHUBIIEHUE MPOBOJHUKA, padoTa M MOIIHOCTb
AJIEKTPUYECKOTO0 TOKA): IUIAHUPOBATh HU3MEPEHUs, COOUpaTh HKCHEPUMEHTAIbHYIO
YCTaHOBKY, CJIEysl IPEIJI0KEHHON UHCTPYKLIMH, U BBIYUCIISITh 3HAUECHUE BEJIMYHHBI;

coOJI0/1aTh MpaBuja TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepHU30BaTh MPUHIUIBI TEHCTBHUS U3yYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA WX OMNUCAHMS (B TOM YHUCJE: CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIEpPMETp, BOJBTMETP, CUETUYHUK AIEKTPHUUECKOU
DHEPrUr, HJIEKTPOOCBETUTENbHbIE NPUOOPHI, HATrPeBATEIbHBIE AIEKTPONPUOOPHI
(mpuMepsl), SJIEKTPUYECKHE MPEIOXPAHUTENHU, SJIEKTPOMATHUT, SJIEKTPOABUTATEIb
IOCTOSTHHOTO TOKA), HCIOJIb3ysl 3HAaHUS O CBOMCTBaX (PU3MUECKHX SIBICHUM U
He0OXoauMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUUECKUE YCTPOICTBA U U3MEPUTEIbHBIE TPUOOPHI
[0 CXEMaM M CXEMaTHUYHbIM pPHUCYHKaM (KUJKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOPAHUs, dJIEKTPOCKOI, PEOCTAT),
COCTABJISITh CXEMBbI 3JEKTPUUYECKUX LENEl C MOCIEHOBATENbHBIM U MapajlIeIbHBIM
COCIMHEHUEM  BJIEMEHTOB, pa3jiuyas  yYCJIOBHbIE O0O0O3HAYEHHsS]  DJIEMEHTOB
DIEKTPUYECKUX LEIEH;

OPUBOAUTH MPUMEPHI (HAXOAUTh MH(MOPMAIUIO O MpUMEpax) MPaKTHUECKOTOo
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUN B TOBCEAHEBHOM >KM3HM IJisi oOecreyeHus
0e3omacHOCTH MpU OOpalleHHH C MNpUOOpaMU M TEXHUYECKHUMH YCTPOHCTBAMH,



COXpaHEHUsI 3JI0POBbS W COONIIOZCHHS HOPM DKOJIOTMUECKOTO IOBEJACHUS B
OKpYKaIoLIEN CpeJIE;

OCYIIECTBJIATh MOUCK MHpOpManuu (HU3NIECKOTO cojaepkanusi B HTepHeTe,
Ha OCHOBE MMEIONIUXCS 3HAHUWA M MYyTEM CPaBHEHUS JOMOJHUTEIbHBIX MUCTOYHUKOB
BBIICIISITh WH(POPMAIIMIO, KOTOpasi SIBIACTCS MPOTHBOPEUYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

WCIONB30BaTh MPU BBIMOJIHEHWHA YUYEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
JUTEPATypy (U3UYECKOTO COJAEpN aHUs, CIPABOYHBIE MaTEpHUAIIbl, PECYpChl CETH
WurtepHer, BiuaaeTh NpuUEéMaMUd KOHCHEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus
uH(pOpMAaIUU U3 OJIHON 3HAKOBOM CUCTEMBI B JPYTYIO;

co3/aBaTh COOCTBEHHBIE MHCHbMEHHBIE M KpAaTKUE YCTHBIE COOOIICHUS,
000011ass “HPOPMAIIMIO U3 HECKOJBKUX MCTOYHUKOB (PU3MUECKOTO COJIEpKaHUs, B
TOM YHCIIe TyOJTUYHO MPEACTABIATh Pe3yIbTaThl MPOESKTHON WIIM MCCIIE0BATEIbCKOM
JEATEeIIbHOCTH, TIPU ATOM IPaMOTHO UCIOJIb30BATh N3YyUYCHHBIM MOHATUWHBIN amnmapar
Kypca (pU3UKHU, COMPOBOK/IATh BHICTYIUICHUE MPE3CHTAIINECH;

NP BBINOJIHEHUU YYEOHBIX TMPOEKTOB U HUCCIAEAOBAHUM  (PU3MUECKUX
MIPOIIECCOB PACIPEEIATh 00SI3aHHOCTH B IPYIINE B COOTBETCTBUU C MOCTABICHHBIMU
3a/lauaMu, CJCAUTh 3a BBINOJHEHUEM IUJIaHA JEUCTBUUA M KOPPEKTHUPOBATH €rO,
aJIcKBaTHO OIICHUBATh COOCTBEHHBIN BKJAJ B JEATEIbHOCTHh TPYMIIbI, BHICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, MPOSBIISISi TOTOBHOCTH pa3periaTh KOH(IUKTHI.

K koHily o0yueHus B 9 kiacce rnpeiMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUaIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh MOHSTUS: CUCTEMa OTCUéTa, MaTepuaibHas TOUYKa, TPAEKTOPHUS,
OTHOCUTEJIBHOCTh ~ MEXAaHUYECKOrO0  JIBHJKEHUS, nepopmanus (ympyrasi,
IUIacTUYecKas), TPEHHE, LUEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U
Neperpy3ku, IMEHTP TSHKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TKECTH TBEPIOTO
TeJla, pPaBHOBECHE, MEXaHWYECKHE KoJieOaHUs W BOJHBIL, 3BYK, HH(QPa3ByK H
yIIbTPa3ByK, JJIEKTPOMATHUTHBIC BOJIHBI, IIKanda J3JIEKTPOMArHUTHBIX BOJIH, CBET,
OMU30PYKOCTh W JIAIbHO30PKOCTh, CIEKTPHI HCIyCKAaHUS M TOTJIOMICHUS, aibda,
OeTa- ¥ raMMa-M3Ty4CHHS, U30TOIIbI, S/IEPHAsI SHEPTETUKA;

pa3nuuath SBICHHUA (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBUKCHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE TBKEHHE, CBOOOTHOE MajJieHHE TeT,
paBHOMEpPHOE JIBIDKEHUE 110 OKPYKHOCTH, B3aUMOJIEUCTBUE TE€J, PEAaKTUBHOE
JBIDKEHUE, KojeOaTeabHOe JIBIDKCHHE (3aTyXarollue M BBIHYXICHHBIC KOJeOaHUs),
pEe30HAHC,  BOJHOBOE  JIBWJKEHUE,  OTPaKEHME  3ByKa,  MNPSMOJIMHEHHOE
pacrnpocTpaHeHHe, OTpaX€HHWEe M MPEIOMJIEHHE CBETa, IO0JIHOE BHYTPEHHEE
OTpa)kKeHHE CBETa, pa3jiokKeHHe OeIoro CBeTa B CIEKTP U CIOKEHUE CHEKTPaJIbHBIX
I[BETOB, JUCIIEPCHUsI CBETa, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HHUKHOBEHHE
JUHEHYaTOro CHEKTpa W3MY4YEHHs) MO OMHMCAHUI0O UX XapaKTEePHBIX CBOMCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3MUecKoe SBICHHE,

pacro3HaBaTh MPOSBICHNE U3YUYCHHBIX (DU3MUECKUX SIBJICHHUN B OKPYXKAIOIIEM
Mupe (B TOM 4rciie (pU3uUecKue sIBICHUS B PUPOJIC: IPUIUBBI M OTJIHUBBI, IBUKCHHE
wraneT CONHEYHOW CHCTEMbI, PEaKTUBHOE JBIDKEHHE JKHBBIX OPTraHHU3MOB,
BOCTIPUATHE 3BYKOB JKMBOTHBIMHU, 3€MIICTPSICEHHE, CEHCMHUYECKHE BOJHBI, I[yHAMH,



9X0, IIBE€Ta TeJl, ONTHUYECKHE SBJICHUS B TMPUPOJE, OUOJOrMYEcKOoe JeHCTBUE
BUJIMMOTO, YJIBTPA(UOIETOBOTO M PEHTTEHOBCKOTO W3IyUYCHUN, €CTECTBEHHBIN
pPaMOAKTUBHBIN (POH, KOCMHUYECKHUE JTYyYH, PAIUOAKTUBHOE W3IYYCHHE MPUPOTHBIX
MUHEPAJIOB, JEUCTBUE PAJMOAKTUBHBIX M3JIYyUYCHHIl Ha OpraHW3M 4YEJIOBEKa), MpHU
TOM TMEPEBOAUTh MPAKTHUYECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIIECTBCHHBIC
CBOICTBA (TIpU3HAKK) (DU3UIECKUX SIBJICHUI;

ONUCHIBATh HM3YyUYCHHBIE CBONCTBA Tel U (PU3NUECKUE SBJICHUS, HCIOIb3YA
dbu3nuecKkue BeTUYNHbBI (CPEAHsSt U MTHOBEHHAs CKOPOCTh Tejia IPU HEPABHOMEPHOM
JIBH>)KCHUU, YCKOPEHUE, MIEPEMEIICHUE, TyTh, YII0Basg CKOPOCTh, CHJIAa TPEHUS, CUJia
YOPYrOCTH, CUJa TSDKECTH, YCKOpPEHUE CBOOOIHOTO MajieHHs, BEC Telld, UMITYJIbC
Tea, UMIYJIbC CUJIbI, MEXaHHuYecKasi paboTa U MOITHOCTb, MOTEHIIMAIbHAS SHEPTHS
TeNa, MOAHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, MOTECHLIHMAIbHAS SHEPrUsl CKATOU
MPYKUHbI, KUHETUYECKAas DSHEpPrus, IOJHAsA MEXAHWUYECKAsl JHEPTHs, NEPUON H
4acToTa KoJIeOAHWM, JUIMHA BOJIHBI, TPOMKOCTHh 3BYKa M BBICOTa TOHA, CKOPOCTb
CBETa, MOKa3zaTelb MPEJIOMIJICHUSI CPElibl), MPU OIMUCAHUM MPABWIBHO TPAKTOBATH
(bU3UYECKUIl CMBICI UCIIOJIB3YEMBIX BEJIMUUH, 0003HAYEHUS U €IMHUIIBI (PU3NUECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMYMHY C
JPYTUMHU BEIUYMHAMU, CTPOUTH IpadUKu U3YUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX
BEJINYUH,;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBJICHUS U MPOILIECCHI, UCTIONb3YS
3aKOH COXPaHEHUs YHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHHUS], IPUHLIUI CYNEPHIO3ULIUH
CWJI, IPUHIMUIT OTHOCUTENbHOCTU ['anmies, 3akoHbl HbpIOTOHA, 3aKOH COXpaHEHHUS
UMITYJIbCA, 3aKOHbl OTPaXXEHHSI M TPEJIIOMIICHUS CBETa, 3aKOHbI COXPaHEHHUS
3apsiIOBOTO M MACCOBOTO YHCEN IMPU SAEPHBIX pEaklUMsX, MpPU 3TOM JaBaTh
CJIOBECHYIO (DOPMYIIUPOBKY 3aKOHA U 3aITUCHIBATh €r0 MAaTEMATUYECKOE BhIPAKEHUE;

O00BACHATH (PU3NUECKHE TPOIECCHl M CBOMCTBA TEJI, B TOM YUCJIE U B KOHTEKCTE
CUTyalluid  MPaKTUKOOPUEHTUPOBAHHOTO  XapakKTepa:  BBISIBISATH  MPUUYUHHO-
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKHUX IIIaroB C OMOPOM Ha
2-3 W3yuYeHHBIX CBOWCTBA (PU3MYECKHX SBICHUN, (U3MUECKHX 3aKOHOB WIIN
3aKOHOMEPHOCTEH;

pemath pacy€THble 3a/aud (Omuparolyecss Ha CUCTEMY W3 2—3 ypaBHEHHUM),
UCIIOJIB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIIUE (PU3UUYECKUE BEIIMUUHBI: HA OCHOBE
aHanM3a YCJIOBMS 3aJaud 3alMChIBaTh KPATKOE YCJIOBHME, BBISBISATH HEAOCTAIOIINE
Wi W30BITOYHBIC JaHHBIC, BHIOUpATh 3aKOHBI W (POPMYJIBI, HEOOXOAUMBIC IS
pelieHrs, TPOBOAWTh pPACUETbl M OLEHHUBATh PEATUCTUYHOCTH IOJTYYEHHOTO
3HauYeHUs (PU3NYECKON BEITUUNHBL;

pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEUITUTh MPU MOMOIIH (PU3UIECKUX
METOJIOB, UCIIOJb3ysl  ONHCAHME  MCCIEAOBAHUSA, BBIICIATH  MPOBEPAEMOE
MPEANOJIOKEHNUE, OIEHUBATh MPABUIBHOCTH MOPSAKAa MPOBEIACHUS HCCIIEIOBAHMS,
JIeJIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHUM U OTIBITOB;

MIPOBOJIUTH OMBITHI IO HAOMIOAEHUIO (U3UYECKUX SBICHUN WM (HU3NUECKUX
CBOMCTB Tesl (M3ydyeHue BTOporo 3akoHa HbproTOHa, 3aKOHA COXpaHEHUs SHEPTHUH,
3aBUCUMOCTh TIEepHOJia KOJIeOaHUN MPYKMHHOTO MasTHHUKA OT Macchl Tpy3a H
KECTKOCTH TIPY)KUHBI M HE3aBUCUMOCTh OT AaMIUIUTYAbl MaJIbIX KOJIeOaHUH,
NPSIMOJIMHEMHOE PacHpoCTpaHEHUE CBETa, Pa3jloKeHUE Oenoro cBeTa B CIEKTP,



U3yYeHUE CBOMCTB H300pakeHUs B IUIOCKOM 3€pKajie U CBOWMCTB H300pa’KeHUs
npeaMeTra B COOMparoIiei JTMH3e, HaOMI0IeHNEe CIUIOMIHBIX U JTMHEHYaThIX CIEKTPOB
U3JIyYEHUS): CAMOCTOSITEIbHO COOUpaTh YCTAHOBKY W3 H30BITOYHOrO Habopa
000pyTIOBaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3ybTaThl, (OPMYIHUPOBATH BHIBOJIBL

MPOBOANTHh MPH HEOOXOIUMOCTH CEPHUIO MPSMBIX H3MEPEHHIA, OTNpeaessisi
CpeqHee 3HAYEHHE HU3MepsieMoi BelMMYuHBbl ((POKyCcHOE paccTosHHEe coOuparomen
JIMH3BI1), 000CHOBBIBATH BEIOOP CIIOCO0a M3MepeHus (M3MEpUTEITHLHOTO TprOopa);

IPOBOJUTH  MCCIEAOBAaHUE  3aBUCUMOCTEH  (PU3MYECKUX  BEJIUYUH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEpPEHUN (3aBUCMMOCTh IMYTH OT BpPEMEHU MpU
PAaBHOYCKOPEHHOM JIBJKEHUM 0€3 HadallbHOM CKOpOCTH, Iepuoja KoJjieOaHuM
MaTEMaTUYECKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yrja OTPaKEHMs CBETa
OT yrja TMaJeHus W yrja TMpeJoMIIeHUsT OT YyIyla MaJeHHs): IUIAaHUPOBATh
UCCJIEIOBAHUE, CAMOCTOSITEIbBHO COOMpaTh YCTAHOBKY, (DUKCUPOBATH PE3yIbTaThl
MOJTyYEeHHOM 3aBUCUMOCTU (PU3MUECKHUX BEJTMYMH B BUJIE TaOIUIl U TpaduKoB, nenaTh
BBIBO/JIBI 110 PE3yJIbTaTaM UCCIIECOBAHMS,

MPOBOANTH KOCBEHHBIE N3MEPEHUSI (PU3NUSCKUX BEIMYUH (CPEIHSSI CKOPOCTh U
YCKOpEHHE Tella TpHU pPaBHOYCKOPEHHOM JIBIJKEHHH, YCKOPEHHE CBOOOTHOTO
NaJeHNs, KECTKOCTh MPYXKUHBI, KOA(DMUIIMEHT TPEHHUS CKOJIBKEHUS, MEXaHUYECKast
paboTa W MOINHOCTh, YacTOTa M TEPHUOA KOJeOaHUH MaTEeMaTHYeCKOTO U
OPYKHHHOTO MAasATHHUKOB, ONTHYECKAs CHJIa COOMpArOIIei JIMH3BI, PaJuOaKTUBHBIN
¢oH): TIIAHMpPOBATh H3MEPEHUs, COOUPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITNIOJIHATh U3MEPEHUS, Ceaysl NMPEAJIOKEHHON MHCTPYKLUHU, BBIYUCIATH 3HAUCHHE
BEJIMYMHBI U AaHAIM3UPOBATH IMOJYYEHHBIE pe3yJbTaThl C YYETOM 3aJaHHOU
HOTPEIIHOCTA U3MEPEHMUI;

coOiIoaTh MpaBWila TEXHUKH O€30MacHOCTH IpH padboTe ¢ JabopaTopHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBICE MPHU3HAKKM HM3YYEHHBIX  (PU3NYECKUX  MOJIEIICH:
MaTepuagbHas TOYKa, abCOMIOTHO TBEPAOE TENO, TOYCYHBIM MCTOYHUK CBETA, JIyY,
TOHKAs JINH3a, TUTaHEeTapHasi MOZeNb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO S/1pa;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS M3yUYEHHBIX TPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpON Ha WX oOmucaHus (B TOM 4YHCJE: CIOHIOMETP, AATYUKU
MOJIOKEHUSI, PACCTOSIHUSI ¥ YCKOPEHHS, pakeTa, »5XOJOT, OYKH, IEpPHUCKOII,
doToanmapar, ONTHYECKHUE CBETOBOBI, CIEKTPOCKOII, TO3UMETP, Kamepa Buibcona),
UCIIOJIb3YsI 3HAHUSA O CBOMCTBaX (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (U3NUECKHE
3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM H3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, N3MEPUTENIbHBIX TPUOOPOB M TEXHOJOTHUECKHUX ITPOLECCOB P PEIICHUN
y4eOHO-TIPAKTUUECKHUX 3a/1ay, ONTUYECKUE CXEMbl JUIsl TOCTPOEHUsI U300paKeHU B
IUIOCKOM 3€pKajie U COOMpAroIeH JINH3E;

OPUBOAUTH MPUMEPHI (HAXOAUTh MH(MOPMAIUIO O MpUMEpPax) MPaKTHUECKOTO
UCTIONB30BaHUsl (DU3NYECKUX 3HAHWNW B TIOBCETHEBHOW JXU3HU I OOECTICUCHUs
0e3omacHOCTH TpU OOpalleHHH C MNpUOOpaMU M TEXHUYECKHUMH YCTPONCTBAMH,
COXPaHEHHUS 3JI0pPOBbS U COOJIOJIEHUS HOPM DKOJIOTMYECKOTO TIOBEIECHUS B
OKPYXKAIOIIEU CPELE;
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OCYUIECTBJIATh MOUCK MHpopManuu (usndeckoro cojaepkanus B Uurepuere,
CaMOCTOATENEHO (HOPMYITUPYS TOWCKOBBIM 3ampoC, HAXOIUTh IYyTH OMpPEICTICHUS
JIOCTOBEPHOCTH TIOTYyYeHHOW WH(GOpPMAIMM HAa OCHOBE HWMEIOIIMXCS 3HAHUA U
JIOTMTOJTHUTEIIbHBIX UCTOYHUKOB;

WCIIOJIB30BaTh TPHU BBIMOJTHCHUH YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
JTUTEPATYpPy (U3UYECKOTO COJAEpNKAHUsS, CIPABOYHBIE MaTEpHANIbI, PECYypChl CETH
NutepHer, BinageTh NpuUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE
uH(pOpMaIU U3 HECKOJbKMX HCTOYHUKOB (PU3MYECKOTO COAEp:KaHMsl, MyOIUYHO
MPEACTABIIATh PE3YJBTAThl MPOEKTHON WM UCCIEA0BATEIBCKOW AEATEIbHOCTH, TIPU
ATOM TPAMOTHO HCIIOJb30BaTh HW3YyUYCHHBIM TOHSATUHHBINA amnmapar H3y4yaeMoro
paznena (GU3MKA W CONPOBOXKAATh BBICTYIUICHHE TMpe3eHTalel ¢ y4&Tom
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.

COIAEPKAHUE OBYUEHUS
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPY/KAOIIEro MUpa.

Pusuka — Hayka o nmpupoe. ABnenns npupoasl. PU3NYECKUE SABICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BenuuuHbl. M3mepenune duzmdeckux BenuuuH. Dusnyeckue
npubopsl. [lorpenrHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAyKH M3y4aroT npupoay. EctecTBeHHO-
HAyYHBIH METOJ] TMO3HaHWsS: HaOMoJIeHne, TOCTaHOBKA HAy4YHOTO BOIIPOCA,
BBIJIBUKECHUE TUIIOTE3, OKCIEPUMEHT II0 TIPOBEPKE THUIOTE3, OOBICHEHUE
HaOmoaaemoro siBiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILIBIO MOJIETIEH.

Jlemoncmpayuu.

Mexanuyeckue, TeMIOBbIE, JIEKTPUUIECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
dusnyeckue MpuOOpsl U Mpoleypa NPsIMbIX U3MEPEHUN aHAJIOTOBBIM U IIU(PPOBBIM
pUOOPOM.

Jlabopamopuwie pabomul u onvimaol.

Omnpenenenue UEHbI IeJIEeHUs IIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TENa.

Omnpenenenue pa3MepoB MajbIX TEN.

N3mepeHue Ttemmeparypbl MNpH TMOMOIIM KUJAKOCTHONO TEPMOMETpA M JaTyUKa
TeMIEPaTyphl.

[IpoBeneHue ucciaeqoBaHUS MO MPOBEPKE TUMOTE3bI: JATBHOCTH IMOJETA IIApHKAa,
MYIIEHHOT'O0 TOPU30HTAIIBLHO, TEM 00JIbllie, YeM OO0JIbIlIE BHICOTA ITYCKA.

Pa3znen 2. IlepBoHayajibHbIEe CBeJeHUS 0 CTPOEHUM BelllecTBA.

Ctpoenue BemiecTBa: AaTOMbl W MOJEKYJbI, UX pa3Mmepbl. OMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.



N =

A -

SoghkowdE

B w

JBmxkenne dactuy BemectBa. CBsS3b CKOPOCTH JBWKEHHMS YacTULl C
TeMmriepaTypoii. bpoyHoBckoe nBmwkenue, muddys3us. BzaumopeiicTBue dYacTwHil
BEILECTBA: IPUTSIKEHUE U OTTAIKUBAHHE.

ArperatHble COCTOSIHHMSI BEILECTBA: CTPOEHUE Ta30oB, >KHJIKOCTEH M TBEPABIX
(kpucTasmmyecknx) Teda. B3anMoCBsSI3b MeXay CBOMCTBAMU BELIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.
HabGmonenne nuddysun.
HabGmronenue siBiieHUi, OOBSCHSAIOMMXCS MPUTSHKEHUEM WM OTTAJIKUBAHUEM YaCTHUIL
BEILIECTBA.
Jlabopamopuvie pabomul u onvimol.
OrneHka quaMeTpa aroMa METOJIOM PSAOB (C UCToyIb30BaHueM (oTorpaduii).
OnpIThl IO HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKEHHUS.

Paznen 3. /IBukeHue U B3auUMOAeCTBHE TeJl.

Mexanudeckoe [BHKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IIPU HEPABHOMEPHOM JIBWKEHMM. Pacyér mytu u
BPEMEHU JIBUKCHHUSI.

SlBneHne wHepuMH. 3aKOH WHEpUUU. B3auMoJelcTBUE Tel Kak IpUYMHA
M3MEHEHHS CKOPOCTHU JIBUXKEHUS Tel. Macca kak Mepa UHepTHOCTH Tena. [ImoTHOCTh
BenlecTBa. CBs3b IJIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00BbEMA BEILLIECTBA.
Cuita xkak xapakTepucThka B3aumonaeicTBus Ten. Cuiia ynpyroctd u 3akoH ['yka.
N3mepeHne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHUJIA TSHKECTH.
Cuna TsbkecTH Ha Jpyrux ImaHetax. Bec tena. HeBecomocth. CliokeHHE CHIL,
HaIIpaBJICHHBIX M0 OAHOM mpsMoi. PaBHoxencTByromas cuil. Cuna tpenus. TpeHue
CKOJIKEHHS M TpeHUe NoKos. TpeHue B Mpupojie U TEXHUKE.

Jlemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHHUS TeNa.

N3mepennie cCKopoCTH NPSIMOJIMHEHHOTO ABUKEHUS.
HabGnronenue siBjeHUs] HHEPLIVH.

HabGnronenne n3MeHeHusi CKOPOCTH MPY B3aUMOJIEUCTBUM TEll.
CpaBHEHHE Macc 10 B3aUMOJIECHCTBHIO TEJL.

CrnoxeHue CUJl, HallpaBJICHHbBIX MO OJTHOM MPSMOM.

Jlabopamopusie pabomul u onvimel.

OnpeneneHne CKOPOCTH PABHOMEPHOTO IBMIKEHUS (IIApUKa B KUIKOCTH, MOJEIU
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenne cpenHeld CKOPOCTU CKOMRKEHHS OpycKa WM IIapuKa 1Mo HaKJIOHHOU
IIJIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OMBITHI, TEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTshKeHUs (JiepopMariuu) npy>KUHbI OT
IIPUJIOKEHHOMN CUJIBI.

OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHHS OT Beca Tella U
XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.
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Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B.

JlaBnenue. CriocoObl YMEHBIIICHHS W YBENWYEHUs AaBicHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJIeHUS Tra3a OT o00béMa, TemmepaTypsl. llepemaua maBieHus
TBEPABIMHU TEJIAMHU, JKHJIKOCTSIMH H ra3amu. 3akoH Ilackams. ITaeBmarmueckue
MalIuHbBl. 3aBUCUMOCTh JABJICHHUS JKUIAKOCTH OT TIIYOWMHBL [ HapocTraTudecKuid
napanokc. Coobmaromuecs: cocyabl. [ iapaBiniecKue MEXaHU3MBbI.

ATtmochepa 3emnn u atMocdepHoe naaBieHue. [IpUymHBI CylIecTBOBaHUS
BO3yIIHONW 00osiouku 3emiu. OmnbeiT Toppuuernnu. M3mepenue aTmoc@epHOro
JaBJICHUS. 3aBUCHUMOCTh aTMOC(HEpPHOro JaBJICHHUS OT BBICOTHI HAJl YPOBHEM MODS.
[TpuGopk! 1715 H3MEPEHHST aTMOC(EPHOTO JTaBIICHUS.

JleiicTBHE >KMIKOCTH W Ta3a Ha MOTPYXKEHHOE B HUX Teno. BrlTankuparomas
(apxmmenoBa) cuia. 3akoH Apxumena. [maBanue Ten. Bo3gyxomniaBaHue.

Jemoncmpayuu.

3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJIKHUBAIONICH CHIBI OT O0bEMa MOTPYKEHHOM YaCTH Tejla U
IIJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKUBAIOIIEH CUJIbI BECY BBITECCHEHHOW YKUJKOCTH.

VYcinoBue 1UIaBaHMS Te: IUIAaBaHWE WM IOTPYXKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEH TEJIa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPyKEHHOM B KUAKOCTD
YacCTH Tea.

OnpeneneHue BBITUIKMBAKOLIEH CHUIBI, JEHCTBYIOLIEH Ha TEJIO0, IOTPYXKEHHOE B
KUJKOCTD.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAKOUIEH CHJIbI, JEWCTBYIOIIEW Ha TEJIO B
KUJKOCTH, OT MacChl TEJA.

OnbIThI, JEMOHCTPUPYIOIIKME 3aBUCHUMOCTD BBITAJTKABAIOIIECH CUIIBL, IEUCTBYIOLIEH HA
TEJIO B KUAKOCTH, OT 00BEMA MOTPYKEHHOW B KUAKOCTh YACTH TEJIA U OT MIIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHME JIOAKM W OIpEIENICeHHE €€
rpy30N0ABEMHOCTH.

Paszgea 5. PaGoTra u MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTeie MexaHM3MBI: pbluar, OJOK, HaKJIOHHAs IUIOCKOCTh. I[IpaBuio
paBHOBecusl pbryara. [IpumeHeHue npaBuia paBHOBECHs pbluara K OJ0KY. «30510Toe
npaBuio» MexaHuku. KIIJ[ mpocteix mexaHus3moB. IIpocTbie MexaHU3Mbl B OBITY U
TEXHHUKE.

Mexannueckass 3Heprus. KuHernueckas W NOTEHIMANbHAs  JHEPTHS.
[IpeBpalieHre OJHOTO BHJIA MEXAHMYECKON DHEPTUM B IPYrod. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.
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Jemoncmpayuu.
[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimaul.
OnpeneneHue padOThl CHIIBI TPEHUS MPU PABHOMEPHOM JABMIKEHHHM Tejla MO
TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanue ycioBUil paBHOBECHS pblyara.
N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOW SHEPTHUU.
8 KIIACC

Pa3nea 6. TensioBbIe ABJICHUS.

OCHOBHBIE  TOJIOKEHHUS  MOJIEKYJISIPHO-KMHETUUYECKOW  TEOPUU  CTPOECHHUS
BellecTBAa. Macca M pasmMeppl arOMOB M MOJIEKYJ. OIBITBI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUST MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopgenun TBEPAOro, JKHUAKOTO U Ta3000pa3HOro0 COCTOSHHUM  BEIECTBA.
Kpucrammueckne u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, XKUIAKOCTEH H
TBEPABIX TEJI HAa OCHOBE TMOJIOKCHUN MOJIEKYJISIPHO-KUHETUYECKON TEOpPHH.
CmauuBaHN€E U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBs3b TEMIEPATypbl CO CKOPOCTBHIO TEIJIOBOIO JIBUKEHUS
yactull. BuHyTpenusis osHeprus. CnocoObl HU3MEHEHUSI BHYTPEHHEW SHEPIUH:
TerJIonepeaya U coBepileHue padotsl. Buabl Teronepeaaun: TEMIOMPOBOIHOCTD,
KOHBEKIIHS, U3IIyYEHHUE.

KonuuectBo TemynoThl. YenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHE TeIIoBoro Oananca. [1naBieHue u oTBepreBaHue
KPUCTAJUIMYECKUX BEIIECTB. YJenbHas TemaoTa IuiaBieHus. [lapooOpa3oBanue u
KoHaeHcauus. Mcnapenne. Kumnenuwe. VYaenbHas Temiora napooOpa3OBaHMSL.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT aTMOC(EPHOTO AaBICHUS.

BrnaxuocTts Bo3myxa.

OHeprus TOIIMBa. Y IeJIbHAs TEMI0Ta CTOPAHUS.

[lpunuunel paboThl TemioBbix aBurateneit KIIJ[ TtemioBoro nBuraresns.
TermioBbie ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.
Hao6mronenre 6poyHOBCKOTO JIBUKEHUS.
Hab6mronenue nuddysun.
HabOmroienne sBiieHUA cMaYMBaHMS M KAITMJIISIPHBIX SIBJICHU.
HaOmronenue TenioBoro paciuimpeHus Ted.
W3meHeHne naBieHus raza npu U3MEHEeHUU 00bEMa U HarpeBaHUU WUJTH OXJIAXKICHUH.
[IpaBuiia u3MepeHus TemMIepaTyphl.
Bubl Tenonepenaym.
OxJtaXxieHue Ipu COBEPIIEHUHU pabOTHI.
HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.



10.CpaBHeHME TETUIOEMKOCTEN pa3InYHbIX BEIIECTB.
11.HaGmronenne KUIIeHU.

12.Hab6mroaeHne moCTOSHCTBA TEMITepaTyphl MPH TITABICHUH.
13.Mopenu TeII0BbIX IBUTATENEH.

O whE

8.
9.

Jlabopamopuvie pabomul u onvimaul.
OnpITBl IO OOHAPYKEHUIO IEWCTBHSI CHII MOJIEKYJIIPHOTO IPUTSKEHHUS.
OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITHl IO HAOJIOJIEHUIO TEIIJIOBOTO PACHIMPEHUS Ta30B, JKUJIKOCTEH U TBEPABIX TEIl.
Omnpenenenue AaBiIeHUsS BO3yXa B OaJUIOHE IINPHUIIA.
OneITHl, IEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJIEHHS BO3JlyXa OT €ro o0béma u
HArpeBaHMs WIH OXJIAXKICHUS.
[IpoBepka ruMOTE3bl JIMHEWMHOW 3aBUCUMOCTH [UJIMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HabGnronenue n3mMeHeHus: BHyTPEHHEW SHEPTUu Tella B pe3yJibTaTe TEIUIONepeauu u
pabOThI BHEITHUX CHIL.
HccnenoBanue siBJIEHUS TEMIOOOMEHA IMPU CMEUIMBAHUN XOJIOJIHOM U TOPSYEi BOJIBI.
OnpeneneHue KOIMYECTBA TEIJIOTHI, MOJYYEHHOIO BOAOW MpPH TEIIOOOMEHE C
HArpeThIM METAJNIMYECKUM LIMITMHIPOM.

10.Onpenenenne yaenbHON TETIOEMKOCTH BEIIECTBA.
11.UccnenoBanue mpoiiecca UCrapeHus.
12.0Onpenenenne OTHOCUTEIBLHON BIQXKHOCTH BO3/1yXa.
13.0Onpenenenune yaenbHON TEIIOTHI MIABJICHUS JIbJA.

Pazges 7. JaekTpudecKkue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzauus Ten. J[Ba poja 3NIEKTPUUYECKHX 3apsioB. B3anmoneiicTBue
3apshKEeHHBIX Ten. 3akoH KynoHa (3aBUCMMOCTB CHIIBI B3aUMOJICHCTBUSI 3apsKEHHBIX
TEJI OT BEJIMYUHBI 3aPSAJ0B U PACCTOSHUS MEXKITY TEIAMH).

OnekTpudeckoe rmone. Hanpsok€HHOCTH dnekTpudeckoro mnojis. I[lpuHoun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn »nexkTpuyeckux 3apsiaoB. OJEMEHTAPHBIA DJIEKTPUYECKUM 3apsil.
Crpoenne atoma. [IpoBOTHMKH M TUDIIEKTPUKH. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsna.

DJIEKTPUYECKUIT TOK. YCJIOBHUS CYIIECTBOBAaHUS DJIEKTPUUYECKOTO  TOKAa.
N cTOYHUKM TIOCTOSIHHOTO TOKa. JIeHWCTBUSL DJIEKTPUYECKOro TokKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckas  nenb. Cuima  Toka.  DJEKTPUUECKOE  HaIpsKEHHE.
ConpoTuBieHUE NMPOBOJAHUKA. Y ACIBHOE COMPOTUBIICHUE BellecTBa. 3akoH OMa st
ydacTtka uenu. [locimenoBarenpHoe U mapauiesibHOE COSIUHEHNE IIPOBOJHUKOB.

PaGota u MOmHOCTH JJEKTpUYECKOTO Toka. 3akoH Jhxoyms—Jlenna.
DneKTpuYecKre 1EeNu U MOTPEOUTENH AIEKTPUUEeCKOM sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUThHl. B3auMoAenCcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTtHoe
nojie. MarauuTHOE 1oJie 3eMJIM 1 €T0 3HaYCHUE 1151 )KU3HU Ha 3emuie. OnbIT DpcTeaa.
MarauTtHoe 1oje MEKTPUIECKOro Toka. [IpuMeHenrne 3MeKTpOMarHuTOB B TEXHUKE.
JlelicTBE MarHMTHOTO TOJII Ha MPOBOAHUK C TOKOM. OJEKTPOJABUTATEIIb



IIOCTOSIHHOIO ~ TOKa.  Mcronb3oBaHHWE — DJIEKTPOJABHMraTelel B TEXHMYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apajnes. fBneHue 3neKTpoMarHUTHOM WHAYKUMU. [IpaBuno Jlenna.
DnexTporeHeparop. Cnoco0b1 MOJIYYECHUS ANEKTPUYECKOU DHEPIUU.
DAEKTPOCTAHIIMK HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Jemoncmpayuu.
DIIEKTpU3ALUS TEN.
JIBa pojia JIEeKTPUUECKHUX 3apsJI0OB U B3aMMOJICUCTBHE 3apsHKCHHBIX TEll.
YCTpOUCTBO U ACHUCTBUE IIEKTPOCKOIIA.
DneKkTpocTaTu4ecKas HHIYKIHS.
3aK0H COXPAHEHUS DIIEKTPUUECKUX 3aps/I0B.
[TpOBOJTHUKY U TUITACKTPUKHU.
MonenupoBaHUe CUIIOBBIX JIUHUM AJIEKTPUUECKOTO MOJIS.
W cTOYHMKM TOCTOSIHHOTO TOKA.
. JleHcTBUS 2IEKTPUYECKOTO TOKA.
10 DIEKTPUUECKUN TOK B )KUIKOCTH.
11.T"a30BBbIit paspsi.
12.VI3mepenue cuibl TOKa aMIIepMETPOM.
13.VI3MepenHne 3IeKTPUIECKOTO HAMPSKEHHS BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH CONPOTUBIICHHM.
15.B3auMoieiicTBIE OCTOSIHHBIX MarHUTOB.
16.MonenupoBaHre HEBO3MOKHOCTHU pa3/IeJICHUs MOJI0COB MarHuTa.
17.MonenupoBaHie MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
18.0OmbIT DpcTena.
19.MarauTHoe€ 1oJie ToKa. DIEKTPOMArHuT.
20.JleiicTBre MarHUTHOTO TIOJISI HA MTPOBOJHUK C TOKOM.
21.2OneKTpoABUTaTeNh OCTOSTHHOTO TOKA.
22 .VccnenoBanue SIBICHUS IEKTPOMATrHUTHON WHTYKITHH.
23.0mbiTer Dapages.
24.3aBUCUMOCTD HaIpaBJICHUS WHAYKITMOHHOTO TOKA OT YCJIOBUH €r0 BOSHUKHOBEHHUS.
25.0neKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.
OnbITHl IO HAOTIOIEHUIO PTICKTPU3AIMH T MHAYKIIMEH U MPU CONPUKOCHOBEHHH.
HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOTO MOJIS Ha MPOBOJHUKH U TUJICKTPUKH.
COopka 1 mpoBepka pabOThI IEKTPUIECKOM TIEMU MOCTOSHHOTO TOKA.
N3mepeHue U peryJiupoBaHUE CUIIbI TOKA.
N3mepeHue U peryJupoBaHue HATIPSAKEHUS.
HccnenoBanve 3aBUCHMOCTM  CWJIBI  TOKAa, HIYIIEr0 Yepe3 pPe3ucrop, OT
CONMPOTHUBJIEHUS PE3UCTOPA U HAIIPSHDKEHUS Ha PE3UCTOPE.
7. OnbITBl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh  DJIEKTPUUECKOTO  COMPOTHUBIICHUS

MPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA/IA MTOTIEPEUHOTO CEYEHUs U MaTepuara.
8. IlpoBepka mpaBuia CIOXKEHUS HANPSHKEHUH TPU TMOCIEAOBATEILHOM COEIMHEHHUH
JIBYX PE3UCTOPOB.

9. IlpoBepka nmpaBuia jsl CUJIbI TOKA IIPU MAPAUIETbHOM COEIMHEHUN PE3UCTOPOB.

CcoNORODE
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10.Onpenenenune paboThl 3JIEKTPUUECKOT0 TOKA, UAYILIETO YEPE3 PEIUCTOP.

11.0OnpeneneHre MOIHOCTHU IEKTPUYECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

12.ViccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HJIYIIETO Yepe3 JIAMIOUKY, OT HaIpPsKEHUS
Ha HEn.

13.Onpenenenune KII/I narpesarensi.

14.VccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

15.I3yueHne MarHuTHOTO TOJIA TOCTOSIHHBIX MAarHUTOB MNPU HX OOBEAUHEHUU W
pa3JeNeHnN.

16.VccnenoBanue AeCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.00bIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI B3AaUMOAECHCTBHSI KATYILIKH C TOKOM
Y MarHuTa OT CHJIbI TOKA U HallpaBJIEHUs TOKA B KATYIIIKE.

18.13yueHue neiicTBUS MarHUTHOTO TIOJISl HA POBOJHUK C TOKOM.

19.KoHcTpynpoBaHue U u3yuyeHue paboThl 3JEKTPOABUTATES.

20.Uzmepenue KIIJI snexTpoaBUTraTeIbHON YCTAHOBKH.

21.0m0BITBI TIO WCCIEIOBAHUIO SBIICHUS AJIEKTPOMATHUTHOW WHIYKIIMH: HCCIIEAOBAaHUE

W3MEHECHHUI 3HAaYCHUs U HAIPaBJICHU NMHAYKIMOHHOTO TOKA.
9 KJIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBuwxkeHne. MarepuanbHas Touka. (Cucrema  oTcyéra.
OTHOCHUTENIBHOCTh MEXaHWYECKOIO JIBI)KEHMsS. PaBHOMEpHOE NPSMOJIMHEMHOE
nBHKeHrne. HepaBHOMEpHOE MNpsMONMHENHOE IBHKEHHE. CpelnHsss U MITHOBEHHAs
CKOPOCTB TeJla IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyckopeHHOe —mpsiMoiuHEiiHoe —aBuxkeHue. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE nBMXEHHE TO OKpyxkHocTu. llepuox um wactora obpaieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[lepBbiii 3akoH Hprotona. Bropoi 3akon Herotona. Tpernii 3akon HproTOHA.
[IpyHLIMN CyNIepIIO3UIUKU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHUS! CKOJIbKEHUS, CHJIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMUPHOTO TATOTEHHS. YCKOpEHHE CBOOOJHOIO
najgeHus. /[Bmkenume maner Bokpyr Connpa. llepBag kocmumyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHON TOukH. AOcCoMOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3MeHeHue umiynbca. MMmiynbc cuibl. 3aKOH COXpaHEHUS
uMITyJbca. PeakTuBHOE ABUYKEHHE.

Mexannyeckasi paboTa 1 MOIIHOCTb. PaboTa cuil TS¥KECTH, yIPyrocTH, TPEHUSI.
Cszpb sHepruu u  pabotel. [loTeHuumanbHast »HEprus Tena, MOAHATOTO Hal
MTOBEPXHOCTHIO 3eMJM. [loTeHIHManbHas HEPrUs C:KaTou MpyxkuHbl. KnHeTnueckas
sHeprus. TeopeMa O KMHETHYECKOW JHEPTHM. 3aKOH COXPAHEHHS MEXaHMYECKOU
DHEPIUH.



Hemoncmpayuu.
1. HaOmroneHne MEXaHUYECKOro ABMYKEHHUSI T€Jla OTHOCUTENIBHO Pa3HBIX TEI OTCUETA.

2. CpaBHeHue TyTed U TPACKTOPUH JABMXKCHHSI OJJHOTO M TOTO K€ TeJla OTHOCUTEIHHO
pPa3HbIX TEJ OTCYETA.

3. H3mepenue CKOpOCTH U YCKOPEHHS MPSMOJIMHEHHOTO IBUKEHHUS.

4. HWccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHXKEHUSI.

5. HaOmronenue ABMKEHUS TeNa IO OKPYKHOCTH.

6. HaOnronenue MeXaHMYECKHX SIBJICHUH, TNPOUCXOISAIIMX B CHUCTeMe OTcYéTa

«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUU OTHOCUTENIbHO KaOMHETa
bu3uKH.

7. 3aBUCHUMOCTb YCKOPEHMS Tejla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

8. Haburonenue paBeHCTBa CUII ITPU B3aUMOJICHCTBUU TEII.

9. M3meHeHue Beca Tella IpU yCKOPEHHOM JBUKEHUU.

10.ITepenava ummynsca Ipy B3aUMOJICHCTBUH TEJ.

11.TTpeoOpa3oBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

12.CoxpaHeHne UMIybca IPU HEYTIPYTOM B3aUMOJICHCTBUU.

13.Coxpanenne nMIyabca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHUH.

14 . HaGnrogeHne peakTUBHOTO ABUKEHUS.

15.CoxpaHeHre MEXaHUYECKON SHEPTUU IPH CBOOOTHOM MaJICHUU.

16.CoxpaHeHrne MEXaHMYECKOM SHEPTUN TIPH JBMKCHHUH TeJa MO/ JCHCTBUEM MPYKUHBIL.

Jlabopamopuwie pabomul u onvimol.

1. KonctpyupoBaHue TpakTa Uid pa3roHa U JAJIbHEWUIIEr0 PAaBHOMEPHOI'O JBUKECHHUS
HIapUKa WINA TEJIEKKH.

2. OnpeneneHue cpeiHEd CKOPOCTU CKOJbKEHHUs OpycKa WM JABMXKEHHUS ILIapuKa I0
HAKJIOHHOU INIOCKOCTH.

3. OmpeneneHne yCKOpEHHUsl Tella NPU PaBHOYCKOPEHHOM JIBM)KEHHUHU IO HAKJIOHHOM
MJIOCKOCTH.

4. VccrnenoBaHue 3aBUCHMOCTH MYTH OT BPEMEHHU IMPHU PABHOYCKOPEHHOM JBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

5. IlpoBepka rumoTe3pl: €ciaM NPU PABHOYCKOPEHHOM JABMKEHUM 0€3 HaudaabHOU
CKOPOCTH NYTH OTHOCSTCS KakK psAJ HEYETHBIX YHCET, TO COOTBETCTBYIOIIME
MPOMEKYTKHA BPEMEHU OJMHAKOBBI.

6. HccnemoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJNBKEHHS OT CHJIBI HOPMAaJIbHOTO

JABJICHUS.

Omnpenenenue kodhGUIEHTa TPEHUST CKOJIBKCHUSI.

Onpenenenne KECTKOCTU TPYKUHBI.

9. Onpenenenne paOOTBl CHIIBI TPEHUS TMPU PABHOMEPHOM JIBJKEHUHM Tela [0
TOPU30HTAJIbHOM TOBEPXHOCTH.

10.Onpenenenue paboOThl CUJIBI YOPYTOCTH HpU MOABEME Ipy3a C HCIHOIb30BAHUEM
HEMOJABMYXHOTO U MOABUKHOTO OJIOKOB.

11.N3ydenue 3aKkoHa COXPAHECHUS IHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS M BOJIHBI.

KonebarenbHoe nmxeHne. OCHOBHbIE XAPAKTEPUCTUKH KOJIEOAHUM: TEPHO/,
4acToTa, aMIUINTyaa. MaremaTudyeckul U NpYKUHHBIM MasTHUKU. [IpeBpaienue
HHEPrUU MpH KOJIeOATETHLHOM JIBHXKEHHH.

0o ~
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3aryxaromue Kosie0aHusl. BbIHyX1I€eHHBIE KoJsie0aHusl. Pe3onanc.
Mexanunueckue BosiHbl. CBOKCTBAa MEXaHMYECKUX BOJH. [IpogosibHBIE U TONIEpEYHbIE
BOJHBI. JUUIMHA BOJHBI M CKOPOCTh €€ pacupocTpaHeHUs. MeXaHMYeCKHue BOJIHBI B
TBEPAOM TeJe, CECMUYECKHUE BOIHBI.

3Byk. I'pomkocTh 3Byka U BbIcOTa ToHa. OTpaxkenue 3ByKka. UHpasByk u

YJIBTPa3BYK.

Hemoncmpauuu.
HabGmonenue xoneGaHuii Tel Mo IEMCTBUEM CUIIBI TSIKECTH U CHIIBI YIIPYTOCTH.
HabGmronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGmronenue BoIHY X IE€HHBIX KOJI€OaHU U pe30HaHCA.
PacnipocTpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
Habronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKUI PE30HAHC.
Jlabopamopnvie pabomul u onvimol.
OmnpeneneHue 4acToThl U MEPUOIA KOJeOaHU MaTEMAaTUYECKOTO MasiTHUKA.
OnpeneneHne 4acToThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCMMOCTH MEpUOAa KOJEOAHWI MOABEIIEHHOTO K HUTU Tpy3a OT
JUTMHBI HUTH.
HccnenoBanre 3aBUCUMOCTH NEPHOJIA KOJIEOaHUN MPYKUHHOTO MasiTHUKAa OT MaccChl
rpysa.
[TpoBepka HE3aBUCHUMOCTH NEpUOAA KOJEOAHWW rpy3a, MOABELIEHHOTO K HUTH, OT
Macchl Ipysa.
OmnbITEl, JIEMOHCTPUPYIOLUIME 3aBUCUMOCTh IE€pHOAa KoOJI€OaHUM MpPYy>KMHHOTO
MasTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
N3mepeHne ycKopeHHsi CBOOOTHOTO MaICHUSI.
Paszgea 10. DinekTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DIJIEKTPOMAarHuTHOE oJe. DJIEKTPOMArHUTHBIE BOJIHBI. CaoiicTBa
AIEKTPOMAarHuTHbIX BOJH. Illkana »nekTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
DJIeKTpOMarHuTHas npupoja cera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETa.

Hemoncmpauuu.

CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.
BonHoBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomul u onvimol.

N3y4yeHue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH C IOMOIIBIO MOOUIILHOTO TesedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas monens cera. Mcrounuku ceera. [IpsMomHeitHOe pacipocTpaHeHue
ceeta. 3armenus Comuna u JlyHel. Otpaxenue cBeta. Ilnockoe 3epkano. 3akoH
OTPa)KCHUS CBETA.

[Ipenomnenue cBera. 3akoH TmpeoMiieHHs cBeTa. [losHOe BHYTpEHHee
oTpakeHHe cBeTa. Vcnonb30BaHUe MOJTHOTO BHYTPEHHETO OTPAXKEHHUS B ONTUYECKUX
CBETOBO/IaX.
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JInnza. Xox myueil B nuH3e. OnTuyeckas cuctema (oToarmnapara, MUKpOCKona
u Teneckona. ['na3 kak ontuyeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.

Pasnoxxenne Oenoro cBeta B coektp. Omnbitel Helotona. Croxxenue
CIEKTpaJIbHBIX UBETOB. JlHcnepcus cBeTa.

Jlemoncmpayuu.
[IpssMOIMHEWHOE pacpOCTPaHEHNE CBETA.
OTtpakeHue cBeTa.
[TonyueHnne n300pakeHUH B IJIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBeTa.
OnTuueckuii CBETOBO.
Xon nyuyer B coOuparolie JIMH3e.
XoJ JIyder B paCCEUBAIOIIEH JIMH3E.
[Tomyyenune n300paxeHuii ¢ TOMOUIBIO JTUH3.
[Tpunun aeictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10.Monemns ria3a.
11.Pa3noxxeHue 6e10ro CBETa B CIEKTP.
12.TTony4yenue Oenoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX IIBETOB.

1.
2.
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Jlabopamopuwvie pabomul u onvimaol.

HccenenoBanne 3aBUCUMOCTH yTJIa OTPAKEHUSL CBETOBOTO JIy4da OT yTJjla MaJCHHUS.
N3ydeHne xapakTepuCTUK U300pakeHUsl IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanye 3aBUCUMOCTH yTila MPEJIOMIIEHHS CBETOBOIO JIyda OT yIJia IMaIeHHs Ha
I'PAaHULIE «BO3LYyX—CTEKIION.

[Tosryuenue n300pakeHUil ¢ TOMOIIBIO COOMPAIOLIEH JIMH3HI.

Omnpenenenre GOKYCHOTO PACCTOSIHUS U ONTHYECKON CHJIbI COOUpAIOLIEH TUH3BI.
OMnBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnpIThl MO BOCHPHUSATHIO I[BETA MPEIMETOB MPU HUX HAOMIOJECHUU Ye€pe3 LIBETOBBIE
(UIBTPBHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

OmneiTel Pezepdopaa u mnmanerapHas mojenb atroma. Mopenbs atoma bopa.
Hcnyckanue u norniomenne ceeta aroMoM. KBaHThI. JIMHeYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- u ramma-usinydeHusi. CTpoeHue aTOMHOIO
anpa. Hykionnas Mmoaens atoMHOro sigpa. M3oromnsl. PannoakTuBHbIE NpeBpaIieHUS.
[Iepuon nmostypacnana aTOMHBIX sIIEP.

SAnepHble peakuMy. 3aKOHBI COXPAHEHMS 3apslOBOIO M MacCOBOTO YHCEI.
OHeprusi CBA3M aTOMHBIX saep. CBsA3b Maccel W 3HEpruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku sneprun ConHia v 3BE31.

SnepHas osHepretuka. JleWCTBHS pAaAMOAKTUBHBIX W3JIyYEHUW HA JKUBBIC
OpraHU3MBbl.

Hemoncmpayuu.
CnexTppl U3ITy4EeHUS U MTOTJIOIEHNS.
CnexTpsl pa3aIuvHbIX Ia30B.
CnekTp BoAopoa.
HabGmnronenue tpekoB B kamepe Bunbcona.
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Pabora cuéTrunka HOHU3UPYIOUTUX U3ITYYCHUH.
Peructpanus n3mydeHusi IpUpPOIHbIX MUHEPATIOB U MIPOJTYKTOB.
Jlabopamopuvie pabomul u onvimaul.
HaOnroienue CrlonHbIX U JIMHEHYAThIX CIIEKTPOB U3TyUYCHUSI.
HccnenoBanre TPEKOB: M3MEPEHUE SHEPrUU YACTHIBI MO TOPMO3HOMY NyTH (110
dotorpadpusm).
W3mepenne paairoakTUBHOTO GoHA.

IHoBTOpPHUTEIHLHO-00001IAIOIIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001IAIOMINNE MOYJIb MIPEAHA3HAYEH ISl CUCTeMaTH3alud U
000011IeHUs] TPEIMETHOTO COJEPKAHUSI W ONbITa JEATEILHOCTH, MPUOOPETEHHOTO
Opy HU3YYEHUU BCEro Kypca (U3MKH, a Takke [JIsl MOATOTOBKU K OCHOBHOMY
rOoCyapCTBEHHOMY OJK3aMEHy MO0 (U3MKEe I OO0Yy4yalolMXCs, BBIOPABIIMX OTOT
y4eOHBIN TpeIMeET.

[Ipyn W3ydyeHHH MAHHOTO MOMYJIS PEANM3YIOTCA U CHUCTEMATU3UPYIOTCS BUJIBI
JEATEIIbHOCTH, Ha OCHOBE KOTOPBIX OOECMEUMBACTCA JTOCTHUKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  o0ydeHus,  Gopmupyetcs
€CTECTBEHHOHAY4YHasi FPAMOTHOCTh: OCBOCHHE HAayYHBIX METOJOB HCCIEIOBaHUS
SABJICHUN TPUPOABI U TEXHUKH, OBJIAJCHUE YMEHUSIMHU OOBICHATH (U3NUECKUE
SBJICHUSI, TPUMEHSS TOJy4YCHHBbIC 3HAHWS, peEmaTh 3aJaud, B TOM 4YHUCIE
Ka4E€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

[IpyHIMONATBHO AEATEIbHOCTHBIA XapaKTeEp JAHHOTO pas3fena peaausyercs 3a
C4€T TOTO, YTO OOYYAIOIINECS BBITIOIHSIOT 3aJaHKs, B KOTOPBIX UM IpeJiaracTcs:

HA OCHOBE TIOJYYCHHBIX 3HAHUWA pacro3HaBaTh M HAYyYHO OOBSICHATH
busnueckue SBICHUS B OKPY>KaIOIIEH MPUPOJIE U TTOBCETHEBHOM KU3HU;

HCIIOJIb30BaTh HAay4YHbIC METOJbI UCCIEeIOBaHUS (HU3MUECKUX SIBICHUH, B TOM

4uUCJe 1) MPOBEPKU TUIIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;
OOBSICHSITH HAay4yHbIE OCHOBBI HauOOJE€e BaXKHBIX JOCTHIKEHHUUA COBPEMEHHBIX
TEXHOJIOTUM, HampuMep, MPAKTUYECKOTO MCIOJIb30BAHUS PA3JIMUHBIX HCTOUYHUKOB
HSHEPrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHMs] BCEX HM3BECTHBIX BHJIOB
SHEPIUH.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
No HaumenoBaHue pas3iesioB 1 T€M NporpaMMbl
/I Bcero

1.1 |®wusuka - HayKa 0 IpUPOJIE 2 [[bubanoreka LIOK
https://m.edsoo.ru/7f416194]]

1.2 |Puznyeckue BEITUUUHBI 2 [[BubanoTteka I{OK
https://m.edso0.ru/7f416194]]

1.3 |[EcTecTBeHHOHAYYHBIM METO] TO3HAHUS 2 [[BubanoTteka I{OK
https://m.edsoo.ru/7f416194]]

Hroro o pazneny 6

2.1 ||CTpoeHue BeliecTBa 1 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f416194]]

2.2 | /IBMmKEHUE M B3aUMO/JICHCTBHEC YaCTHII BEIICCTBA 2 [[BuGmmoTeka IIOK
https://m.edsoo.ru/7f416194]]

2.3 | ArperaTHbie COCTOSHUS BEIECTBA 2 [[BubamoTeka I{OK
https://m.edsoo.ru/7f416194]]

Uroro no pazneny 5

3.1 |Mexannueckoe ABMKCHUE 3 [[BubmmoTeka IJOK
https://m.edso0.ru/7f416194]]

3.2 |[Muepmus, Macca, INIOTHOCTh 4 [[BubmmoTeka IJOK
https://m.edsoo.ru/7f416194]]

3.3 |Cuna. Bunsr cun 14 [[bubmmoreka [IOK
https://m.edsoo.ru/7f416194]]

Uroro no pazneny 21

4.1 |Hdasnenue. [lepenaua gaBneHust TBEPABIMU TEJIAMH, XKUIKOCTIMU U 3 [[BubamoTeka I{OK

razamu https://m.edsoo.ru/7f416194]]
4.2 | JlaBaeHue KUJIKOCTH 5 [[bubmmoreka ITOK
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No HanmenoBaHue pas3iesioB U T€M NporpaMMbl
/1 Bcero
https://m.edsoo.ru/7f416194]]
4.3 |AtmochepHoe naBieHHe 6 [[bubmmoreka [IOK
https://m.edsoo.ru/7f416194]]
4.4 | ]leiicTBHE XMIKOCTHU U Ta3a HA MOTPYKEHHOE B HUX TEJIO 7 [[bubmuoreka [JOK
https://m.edso0.ru/7f416194]]
Hroro no pazneny 21 ‘
5.1 |[PaGoTa ¥ MOIIHOCTH 3 [[bromoTeka ITOK
https://m.edsoo.ru/7f416194]]
5.2 |[IpocThie MEXaHU3MBI 5 [[BubamoTeka I{OK
https://m.edso0.ru/7f416194]]
5.3 |Mexanudeckas SHEPTHS 4 [[bubmuoreka [JOK
https://m.edso0.ru/7f416194]]
Wroro no pazneny 12 ‘
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
8 KUIIACC
No HanmMeHnoBaHue pasziesoB U TEM MPOTPaMMBbl KonuuectBo OnextpoHHbIe (1UdpoBBIE) 00pa3oBaTEIbHbBIE
n/m 4acoB pecypchl
Bceero :
Pa3nea 1. TenjioBbIe ABJIEHUSA
1.1 |CtpoeHue u CBOICTBA BEIIECTBA 7 i [[BubanoTeka I{OK
|| [https://m.edsoo.ru/7f4181ce]]
1.2 |TermoBbie IPOIECCHI 21 i [[bubmmoreka [TOK
|| [https://m.edsoo.ru/7f4181ce]]
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Ne HanMeHoBaHHE pa3ieioB U TEM IMPOTPaMMBbI KomngectBo DnextpoHHbIe (1U(POBBIE) 00pa30BaTEIbHBIE
/T JacoB pecypchl
Bcero ][
Jlo6aBHUTH CTPOKY
Hroro mo pasumeny 28
Paznen 2. JiekTpruyecKkue U MATHUTHbBIE SIBJICHUS
2.1 |Dnextpuyeckue 3apsabl. 3apsuKEHHBIE Tea U UX 7 I [[bubaunoreka [IOK
B3aMMOJICHCTBHE | |nttps://m.edsoo.ru/7f4181ce]]
2.2 |IloCTOSTHHBIN AIEKTPHUCCKUI TOK 20 i [[BubamoTeka I{OK
|| |nttps://m.edsoo.ru/7f4181ce]]
2.3 |MarHuTHBIC SIBICHUS 6 il [[BubamoTeka I{OK
|| |[https://m.edsoo.ru/7f4181ce]]
2.4 | DnexTpoMarHWTHAs WHIYKITUS 4 ] [[BubamoTeka I{OK
|| |[https://m.edsoo.ru/7f4181ce]]
Jl06aBUTH CTPOKY
Wroro no pazneny 37
JloGaBUTH MOJTYJIb
Jlo6aBuTh pazuen
Pe3epBHOE Bpemst 3 DD
OBLIEE KOJJMYECTBO YACOB 10 [IPOTPAMME 68 1l
9 KUJIACC
No HanmMeHnoBanue pasiesoB U TEM MPOTPaMMBbI KonugectBo OnektpoHHbIE (1TU(POBBIC) 00pa30BATEIILHBIC
n/m 4acoB pecypcebl
Bcero D[
Pazgen 1. Mexanuveckue siBJIeHUSA
1.1 |MexaHn4ecKkoe IBMIKEHHUE 1 CIIOCOOBI €r0 OIMCaHUs 10 D[ [[BubamoTeka I{OK
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No HanMeHnoBaHue pa3ziesioB U TEM MPOTPaMMBbl KonuuectBo OnekTpoHHbIE (IU(POBBIE) 00pa30BaTEIbHbBIE
n/n 4acoB pecypcbl
Bcero L
|| Ittps://m.edsoo.ru/7f41a4a6]]
1.2 |B3ammoneicTBue TEI 20 [[BubamoTteka I{OK
|| Ittps://m.edsoo.ru/7f41a4a6]]
1.3 [3akoHBI COXpaHEHUS 10 [[bubmuoreka [JOK
|| |[nttps://m.edsoo.ru/7f41a4a6]]
Jl06aBUTH CTPOKY
Wroro no pazneny 40

Pasznea 2. Mexannueckue K0J1€0aHUA W BOJTHBI

2.1 |MexaHu4ecKkue KoueOaHus 7 [[BubamoTeka I{OK
https://m.edsoo.ru/7f41a4a6]]
2.2 ||MexaHMYeCKHUE BOJIHBI. 3BYK 8 [[BuGmmoTeka IIOK
https://m.edsoo.ru/7f41a4a6]]
Jl06aBUTH CTPOKY
Uroro no pazneny 15
Pa3znest 3. DieKTPOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJTHbBI
3.1 |[D7eKTpOMarHuTHOE 10JI€ M JICKTPOMArHUTHBIC BOJIHBI 6 [[BubmmoTeka IJOK
https://m.edsoo.ru/7f41a4a6]]
Jl06aBUTH CTPOKY
Hroro mo pazaemny 6
Pa3nen 4. CBeToBbIE ABJICHUSA
4.1 |3akoHBI pacOpOCTPAHEHUS CBETA 6 [[bubmmoreka [IOK
|| |[nttps://m.edsoo.ru/7f41a4a6]]
4.2  |JluH3bl U oITUYECKHE MPUOOPHI 6 [[bubmmoreka [IOK

| ||https://m.edsoo.ru/7f41a4a6]]
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Ne HaumeHoBaHMe pa3aenoB U TeM MPOrPaMMBI Komnmaecto OnexTpoHHbIe (IIPPOBEIE) 00pa30BaTEIbHbIC
n/m 9acoB pecypchl
Bceero D[
4.3 |[Pa3noxeHue OEIOTO CBETA B CTICKTP 3 [[bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6]]
Hroro no pazneny 15
Pasnen 5. KBanroBble iBJIEeHUSA
5.1 |[Mcnyckanue u NOTJIONIEHUE CBETa aTOMOM 4 [[BubanoTteka I{OK
|| Ittps://m.edsoo.ru/7f41a4a6]]
5.2 ||[Ctpoenue aTOMHOTO sapa 6 [[bubanoreka LIOK
|| |Inttps://m.edsoo.ru/7f41a4a6]]
5.3 |SnmepHbic peakmuu 7 [[bubmuoreka [JOK
|| Inttps://m.edsoo.ru/7f41a4a6]]
Wroro no pazneny 17
Pasznea 6. [loBropurteibHO-00001IAI0IINH MOAYJIb __
6.1 |[loBTOpeHue n 0600IICHHE COACP)KaHUS Kypca (DU3UKHU 3a 9 [[bubmmoreka [IOK
7-9 knacc || |[nttps://m.edsoo.ru/7f41a4a6]]
Hroro mo pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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