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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT copMHUpOBaHbI CIECAYIONINE JTUYHOCTHBIC PE3yJIbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U OTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMCHEHHEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HaHHME BAXXHOCTH MOPAJbHO-dTUYECKUX MPUHIMIIOB B JCITEIHHOCTHU
YYEHOT0;

3) 3¢TeTHYECKOro BOCIMTAHUS:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmupoBaHHOCT, HaBbIKa pedIeKCHH, MPU3HAHWE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COLIMAJIbHOM HANpaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (U3HYECKUX
3HAHUM,

— MHTEPEC K NPAKTUYECKOMY U3yUEHUIO NMPOo(pecCuid, CBI3aHHBIX C (PU3HKOIL;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS:

— OpHUEHTalusi Ha NpUMEHEeHHE (U3MYECKUX 3HAHWHM [ peuieHus 3aaad B
00JIaCTH OKpY’KaloIllled Cpeabl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKH UX
BO3MOKHBIX TIOCJIEJICTBUH ISl OKPY>KAIOIIEH Cpelibl;

— OCO3HaHHE TIOOATBLHOTO XapaKTepa 3KOJIOIMYECKHX MpoOiieM U MyTel ux
pelIeHHUs;

8) aganTanuMm K M3MEHSIOIMMCH YCJOBHSIM CONMAJBHON W NMPUPOTHOMH
cpeabl:

— MOTpPeOHOCTh BO B3aUMOJECUCTBUM MPHU BBINOJIHEHUU HCCIEIOBAHUN U
OPOEKTOB (U3UUECKOW HAMNpPaBICEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

— TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO
JeSITEbHOCTD;

— MOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUMU, B TOM 4YHCIE POPMYyIUPOBAThH
U/1eU, OHATHUS, TUIIOTE3bl O PUBNUECKUX 0OBEKTAX U SIBICHUSX;

— OCO3HaHME 1e(PULUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
[1)76370 478

— IUIAHUPOBAaHUE CBOEr0 pa3BUTHUS B NPUOOPETEHMM HOBBIX (PU3MUECKHUX
3HAHUM;

— CTpEeMJICHHE aHAIU3UPOBATh U BBIABIATH B3aUMOCBS3H NIPUPOABI, OOIIECTBA U
HSKOHOMUKHM, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

— OLEHKAa CBOMX JEHCTBHHA C YYETOM BIMSHUS Ha OKPYXKAIOUIYK Cpeny,
BO3MO’KHBIX IJI00AIbHBIX MTOCIIECTBUI.

e Pabouas npoepamma obecneuusaem 0oCmudtceHue TUYHOCHHbIX
pe3yrbmamos 8 pamkax peanuzayuu Mooyas «LlIkonvrulil ypoxy»
Paboueti npoepammvr 6ocnumanus’

- popMHpoOBaHKE y 00YJAFOIITUXCS OCHOB POCCUHCKON MJICHTHYHOCTH,

- TOTOBHOCThH 00YYaIOIIMNXCS K CAMOPa3BUTHUIO;

- MOTHBAIIUIO K MO3HAHUIO U 00YUYEHHUIO;

- [ICHHOCTHBIE€ YCTAHOBKHU U COLMAJIbHO-3HAYMMbIE KaueCTBA JINUHOCTH;
- AaKTUBHOE Y4YaCTHUE B COLUAIBHO-3HAUYMMOM JeATEIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe OCBOCHHS MpOTrpaMMbl 1O (HU3HKE HA YPOBHE OCHOBHOTO
oO1iero oopa3oBanus y o0ydaromierocst OyayT chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIIHNE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUSOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIE  Y4COHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS

Bba3oBble JJornuecKkue 1edcTBUA:

BBISBJISATh M XapaKTEPH30BaTh CYIIECTBCHHBIE MPU3HAKA OOBEKTOB
(sIBJIEHUI);

yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCHU(PUKAIIUN, OCHOBAHUS JIJIs
0000111eHHs U CPAaBHEHUS,

BBISBJISATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTPHBACMBbIX (DaKTax,
JAHHBIX ¥ HAOJIOJICHUSAX, OTHOCSIIUXCS K (DU3UUICCKUM SIBJICHUSM;
BBISIBJISATh TMPUYUHHO-CIICCTBCHHBIC CBS3M TPU H3YYCHUU (PU3HYCCKUX
SIBIGHUN U TIPOLIECCOB, JENIaTh BBIBOJBI C UCIIOIB30BAHUEM JEIYKTUBHBIX
U UHIYKTUBHBIX YMO3AaKJIIOUEHUH, BBIJBUTATh TUIIOTE3BI O B3aHMMOCBSI3AX
(bu3nUecKrX BETUYHH;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pemeHust y4eOHo (dusznueckoit
3alauyu (CpaBHEHUE HECKOJIbKUX BapHMaHTOB pPEIICHUs, BHIOOp Hambosee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciieoBareLCKue TeCTBHUSA .

UCTIOJIH30BaTh BOIIPOCHI KaK UCCIICIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;
IPOBOJIUTH IO CAMOCTOSITEIIBHO COCTABIICHHOMY IUIaHY OTIBIT, HECJIOKHBIN
bU3UYECKU DIKCIIEPUMEHT, HEOOJIbIIIOe HCClIeA0BaHuEe (PU3MUECKOTO
SIBJICHUS,

OIICHWBATh Ha TMPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMaIHIO,
TIOJIYYCHHYIO B XOJI€ UCCIIEOBAHMS WM SKCTICPUMEHTA;

CaMOCTOATENTHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOJIOICHMSI, OTIBITA, UCCIICIOBAHUS;

POTHO3UPOBATh  BO3MOXKHOE JalibHEHIee pa3BUTHE  (PUBHUECKHUX
IIPOIIECCOB, a TAK)KE BBIJABUTATH MIPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MIPUMEHSITh Pa3IMYHbIE METOJbl, THCTPYMEHTHI U 3aMPOCHl IPU MOUCKE U
orOope MHOpMAIMU WA JAHHBIX C Y4ETOM NPEMAJIOKEHHOM y4ueOHOU
dbuzryecKoi 3aaaumu;



aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
pa3IUYHBIX BUIOB U (POPM MPEACTABICHHUS;

CaMOCTOATEJIbHO ~ BBIOMpAaTh ONTUMAJIbHYIO (OpMY MpPEICTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pelIaeMble 3a/ladyd  HECJIOKHBIMU
CXEMaMH, TuarpaMmamMu, HTHOU rpa@uKoi 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

B X0/€ 00CYXJeHHs y4eOHOro maTepuaia, pe3yibTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 337aBaTh BOIPOCHI MO CYILECTBY 00CYXKIaeMOM TEMbI U
BBICKA3bIBaTh HJIEH, HAIllCJICHHBbIE HAa pEUICHHWE 3a/Jaydl M TOAJep KaHue
OnaroxenaTenbHOCTH OOIICHUS;

COTIOCTABIISATh CBOM CYXICHHS C CYXJCHUAMH JPYTHX YYaCTHHUKOB
auanora, oOHapyKMBATh Pa3IMUMe U CXOJICTBO TMO3UIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
MyOJIMYHO TPECTABIIATH PE3YNIBTATHI BBIMOJTHEHHOTO (DU3HMUECKOTO OTBITa
(9KCTIEPUMEHTA, UCCIICIOBAHMSI, IPOCKTA);

NOHMMAaTh M  HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHUYAIbHOW pabOThl TpH pEHIeHUH KOHKPETHOW (u3mueckoi
po0JIeMBbl;

NPUHUMATh L€ COBMECTHOH AEATENbHOCTH, OPTaHU30BLIBATH JEHCTBHS
no e€¢ MJOCTIDKEHHIO: pAacIlpeleNiaTh poJjid, OOCYKAaTh IPOLECCH |
pe3yIbTaThl COBMECTHON pabOThl, 0000IIaTh MHEHUS HECKOJIBKHX JIIOCH;
BBITIOJTHATH CBOIO YacTh PaOOTHI, JOCTHUTasi KAYECTBEHHOT'O Pe3yJibTaTa Io
CBOEMY HANpaBICHUIO M KOOPAWHUPYS CBOM JEHCTBUS C JPYTHMMHU
YJIeHAMU KOMAaH/IbI;

OLICHMBATh KA4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENTFHO C(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHA.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBl B JKU3HEHHBIX M YUYEOHBIX CUTYyaIUsX, TPEOYIOIUX
TUTSE perieHust GU3NIeCKUX 3HAHUI;

OpPUEHTHPOBATHCA B  PA3IMYHBIX MOAXOJAaX MPUHATUS  PELICHUI
(MHAMBUAYaJIbHOE, MPUHATHE PEIICHHUS] B TPYIIeE, MPUHATHE PEIICHU
TPYTITION);

CaMOCTOSITEJIbHO COCTaBIIATh aJTOPUTM PEIICHUsT PU3NUECKON 3a1auu WU
TUTAHA WCCJIEOBAHMS C yY4ETOM HMMEIONIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH Mpe/jIaracMble BapUaHThI PEIICHU;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JaBaTh aJ€KBATHYIO OLIEHKY CUTYallUH U MpeJIaraTh IIaH €€ N3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUSA (HEZOCTH)KEHHS) PE3yJIbTaTOB
NeSATENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JESITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHUS
(u3MUecKOro MCCIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENbCTB, W3MEHMBIIMXCS CHUTYyallMi, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTh ce0s1 HA MECTO JPYIrOro 4eJOBEKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAYYHYIO TeMY, IOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY JAPYTOro;
IpU3HABaTh CBOE MPABO Ha OMIMOKY MPHU pelieHnH GU3NUECKUX 3a7a4 WIn
B YTBEPKJEHUSAX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYroro.

NPEAMETHBIE PE3YJIBTATHI

K xoniy oOyuenusi B 7 Kjacce mpeMETHbIC PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  TOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HaOII0/IeHUEe, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CIMHHIBI (PU3MUECKUX
BEJIMYWH, aTOM, MOJIEKyJa, arperaTHble COCTOSHMS BellecTBa (TBEPIOE,
KHUJKOe, Ta3z000pa3HOE), MEeXaHWYECKOe JBIDKCHHE (paBHOMEpHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cHuIa, nedopmanus (ympyrasi, TJIacTUYecKasi), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

pasnmuuath sBiaeHus (auddysus, TEIIOBOE JBUKEHHUE YaCTHIl BEIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEPHOE  JIBIDKCHUE,  HHEPIA,
B3aUMOJICHICTBHE TEJI, PaBHOBECHE TBEPABIX T C 3aKPEIUIEHHOW OCBHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMUA TeJaMH, >KHUIAKOCTIMH U
razamMu, arMochepHoe [aBJICHWE, IUIaBaHWE TeJ, IpPEeBpaIlCHUS
MEXaHMYECKOW SHEPruM) IO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOIMINUX JaHHOE (PU3HUECKOE SBJICHHUC,
pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBJICHUH B
OKPYXKaloIleM MHpE, B TOM 4HCiIe (U3UYCCKHE SBICHUS B IPUPOJIC:
MPUMEPHI JIBMOKEHUSI C Pa3IMYHBIMU CKOPOCTSIMH B JKMBOM U HEKUBOU
NpUPOJE, JCHCTBHE CWJIBI TPEHUS B MPUPOJAE M TEXHHUKE, BIUSIHUE
aTMOoc(EepHOI0 JaBJICHUS Ha KMBOW OpPraHU3M, IJIaBaHHWE PBIO, phIUaru B
TeJie YeJaoBeKa, IPU 3TOM MEPEBOJIUTH MPAKTHYECKYIO 33a/1a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3NYECKUX SABICHUM;
OTMCHIBaTh U3YYCHHBIC CBOMCTBA TENl M (DU3UUECKUE SBIICHUS, HUCIIOIb3YS
dbuznueckre BeIWYMHBI (Macca, O00bEM, IUIOTHOCTH BEIIECTBA, BPEMS,



MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJa TSAXKECTH, BEC
Tena, CWjia TpeHHs, JAaBieHHe (TBEPAOro Tesa, KUIAKOCTH, Trasa),
BBITAJIKMBAIOIAs CHJIa, MEXaHUYecKass padoTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbl, KO3(Q(UIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KUHETUYEeCKasi W TOTEHLHUaJIbHAs HHEPrus), MpPU OMHUCAHUM MPaBUIBHO
TPaKTOBaTh  (PU3WYECKUM  CMBICI  HMCHOJB3YEMbIX  BEIWYHMH, HUX
0003HaYeHUsT W EAUHMIBl (U3MUYECKUX BEIWYHUH, HAXOJIUTh (HOPMYJIBI,
CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEJIMYMUHY C JIPYTUMU BEIMYMHAMH,
CTpOUTH I'pavKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W TMPOLECCHI,
UCIIONIB3Ysl TIPaBUJIa CJIOXEHUsI CUJl (BIOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MpaBUJIO paBHOBecHUs peiuara (0Joka),
«30JI0TO€ TPaBWJIO» MEXAaHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruu, NpU HTOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMKMChIBATh €r0 MATEMATHUECKOE BHIPAXKEHHUE;

O00BSACHATH (PU3UUECKHUE SABJICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCT€ CHUTYyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUUYMHHO-CJIC/ICTBEHHBIE CBSI3M, CTPOUTH OOBsicHEeHUE u3 1—2
JOTUYECKUX IIAroB C OMOpoi Ha 1-2 M3yuYEHHBIX CBOMCTBA (U3MYECKUX
ABJICHU, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiath pacu€THble 3anadyd B 1—2 JEHCTBUSA, HCMOJIb3YyS 3aKOHBI U
dbopMyIbl, cBs3bIBaOIMIME (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBUS 3aJlayyl 3aMUChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUYECKue
BEJIMYUHBI B (OPMYJIbI M TPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHbBIC
JaHHBIe, HEOOXOANMBIE JIJISl PEIICHUs 3a7a4, OlEHWBATh PEATUCTUYHOCTD
MOJIY4EeHHON (DM3NUECKOU BEITMYMHBI,

pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH TOMOIIU
($u3NYEeCKUX METO/I0B, B ONIMCAHUU UCCIIEJOBAHMSI BBIACIATH POBEPSEMOE
OpearoNoXkenue  (TUIoTe3y),  pazaudyaTb W HWHTEPIPETHPOBATH
HOJYyYEHHBIH pe3yNbTaT, HAXOAWTh OLIMOKM B XOJI¢ OIbITA, JENaTh
BBIBOJIBI T10 €T0 pe3yJbTaTaMm;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
duznuecknx CBOWCTB Te: dbopmynupoBaTh pOBEpsIEMbIE
IPEIIONIOKEHUS, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOIO 000pYy10BaHNU,
3aMHUCHIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBO/IHI,

BBITIOJIHATD TPSIMbIE W3MEPEHUS] PACCTOSHUS, BPEMEHH, Macchl Tela,
0o0béMa, CHJIBI M TEMIIEPATypbl C UCIOJb30BAHHEM AaHAJOTOBBIX U
uu@poBbIX MPUOOPOB, 3aMUCHIBATH IMOKAa3aHUsI MPUOOPOB C YUETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHUIA;



MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKON BEJIMUUHBI OT
JIPYrol C UCMOJb30BaHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTHU
PAaBHOMEpPHO JBHXKYILETOCS Tela OT BPEMEHU JBIWKECHMS TeJa, CHUIIbI
TPEHUS CKOJILKEHHS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBHUCUMOCTH CHUJIbI TPEHUS OT IUIOMIAN COMMPUKOCHOBEHUS TEJl, CHIIbI
YOPYTrOCTH OT YJIMHEHUS TMPYKUHBI, BBITAIKUBAIONIEH CUIIBI OT 00bEMa
MOrPYKEHHOM YaCTH TeJIA U OT IUNIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUM
IJIaBaHUsl TEJ, YCJIOBHM paBHOBECHS pblyara u OJOKOB), y4acTBOBaTh B
IJIAHUPOBAaHUU  y4eOHOTO MCCJEAOBaHUs, COOUpaTh YCTAHOBKY U
BBITIOJIHSITh M3MEPEHUS, CIeAys MPeIOKEHHOMY IUIaHy, (UKCHUPOBATh
pe3yabTaThl TMOJYYCHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BUJIC
PEIJIOKEHHBIX TabJMIl U TpaduKOB, JeaTh BHIBOABI MO pe3yJbTaTam
UCCJIC/IOBAHUS;

IIPOBOJIUTh KOCBEHHBIC H3MEpeHMs] (U3UYECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUJAKOCTH M TBEPAOrO Tejia, CHIa TPECHHUS CKOJbKEHUS,
JaBJICHUE  BO3JyXa, BBITAJIKUBAIOIIAs  CWIa, JICUCTBYMOIIas  Ha
NOTPYXKEHHOE B JKHUJIKOCTh TeNO, KOA()(PUIMEHT TOJIE3HOTO JCHCTBUS
IPOCTBIX MEXaHU3MOB), CJHEAysd MPEIIOKEHHON HHCTPYKIMHU: TPHU
BBIMIOJTHEHUU WU3MEPEHUN CcOOMpaTh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

coOI01aTh MTpaBuila TEXHUKU 0€30MaCHOCTH IIPHU paboTe C J1abopaTOpHBIM
000pya0BaHUEM;

yKa3blBaTh TMPUHIUIBI IEUCTBHUS MPUOOPOB M TEXHHUUYECKHX YCTPOWCTB:
BEChI, TEPMOMETpP, IWHAMOMETp, COOOIIAIONMIUECS COCYIbl, OapomeTp,
phIyar, MOJBUKHBIM U HETIOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh NPUHIMIMBI  JEHCTBUS M3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHUcaHusi (B TOM YHCIE:
NOAIIMITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUN IIpeEcCC,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIIOJIb3YS 3HAHUS
0 CBOMCTBaxX (pU3MUYECKUX SBICHUU M HEOOXOIMMBbIE (PU3UUYECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

NPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMIO O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0palieHnu ¢ MpuoopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbS M COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO TTOBEACHUS B OKPY KAIOIIEH Cpee;

OCYLIECTBIISITh OTOOp HWCTOYHUKOB uHpopmanuu B HHTepHeTe B
COOTBETCTBHHM C 33IaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS



3HaHUW © TYyTEM CpaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
nHPOPMAIIMIO, KOTOpas SIBISAETCS NPOTHMBOPEUYMBON WM MOXKET OBITh
HEIOCTOBEPHOM;

MCIIOJB30BaTh MPH BBIMOJIHEHWN YUEOHBIX 3a/laHuil HAyYHO-TIOMYJSPHYIO
auTepatypy (usmueckoro - coaepikaHMs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHBIC W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMaIuu (HU3MUECKOTO COACPIKAHUS, B TOM
qrcie MyOJINMYHO JeNaTh KpaTKhe COOOMICHHSI O pe3yibTaTax MPOEKTOB
WK Yy4eOHBIX HCCIENOBaHWA, TPU OSTOM TPAMOTHO HCIOIH30BATh
M3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3WKH, COMPOBOXKIATH
BBICTYIUICHUE TIPE3CHTAICH;

NPy BBHIMIOJTHCHUH YYEOHBIX IMPOEKTOB W WCCICJOBAHHUN pPaCIPENeiisiTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBHHM C ITOCTABJICHHBIMH 3aJ]a4aMH,
CIIETUTHh 32 BBHINIOJHCHWEM IUIaHA JCWCTBUH, aJCKBATHO OIICHUBATH
COOCTBEHHBIH  BKJAaX B  JCATCIBHOCTh  TPYIIbBI,  BBICTPAUBATh
KOMMYHHKAaTHBHOE B3aUMOJICUCTBUE, YIUTHIBAasE MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 Kiacce nmpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BATh MOHSITHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U
amop(HbBIe TeJa, HACBHIIEHHBI W HEHACHIIICHHBIA TMap, BIAXHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSA DSHEpPrus, TEIUIOBOM JBUraTElb,
AJIEMEHTAPHBIN JIEKTPUUECKHUI 3apsil, AIEKTPUUECKOE T0JI€, TPOBOJHUKHU
U JUAJIEKTPUKH, IOCTOSHHBIA SJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pa3nnyath SBICHUS (TEIUIOBOE PACHIMPEHUE M C)KaTHe, TeIlonepenaya,
TEIUIOBOE PAaBHOBECUE, CMAUYMBAaHUE, KAIWJUIAPHBIC SIBJICHHUS, UCIIAPCHUE,
KOHJICHCAIlMs, IUIABIICHHE, KpUCTaM3anusa (OTBEpAEBaHUE), KUIICHHUE,
TeIUIonepeada (TeTI0NpPOBOJHOCT, KOHBEKIH, U3IIy4YEeHUE),
AJIEKTpHU3alus TeJl, B3aUMOJCHCTBUE 3apsAN0B, NEHUCTBUS AJIEKTPUUECKOIO
TOKAa, KOpPOTKOE 3aMbIKaHHE, B3aMMOJCHWCTBUE MATHUTOB, JECHCTBUE
MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
[0 ONHCAaHUK) MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIMHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUECKHX SBICHUN B
OKpYXaloleM MHpE, B TOM uHcie (U3UYECKUE SBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHXKEHUE W KaNWUISIPHBIE SIBIICHUS B IPUPOJE,
KpUCTaUibl B mOpupone, uznydeHue CoyHIA, 3amMep3aHrue BOJOEMOB,



MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, AIEKTPUYECKHE
ABJICHUS B aTMoc(epe, dJIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Jpeid MOJIOCOB, POJb MAarHUTHOTO MOJS JJIS KU3HU Ha
3emiie, NOJSIPHOE CUSHUE, IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a]auy B
y4eOHYI0, BBIJCISTH CYIIECTBEHHbIE CBOMCTBA (NMpU3HAKU) (PU3MUECKUX
SIBJICHUI;

OMKCHIBATh U3yYEHHBbIE CBOMCTBA Tel M (U3NUYECKHUE SIBICHUS, UCIONIB3YS
dbu3nUeckue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrusi, KOJIUUECTBO
TEIUIOThI, yJedbHas TEIUIOEMKOCTh BEUIECTBAa, yJeJdbHAs TeIIoTa
IUTABJICHUS, YJelbHas TeIioTa MnapooOpa3oBaHus, YAENIbHas TEIUloTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JeHCTBUSA TEIJIOBOU
MalIHbl, OTHOCHUTENbHAS BIAXXHOCTh BO3/yXa, JJEKTPUUYECKUU 3apsi,
CUJIa TOKa, JJEKTPUYECKOE HaIPSKEHUE, COMPOTHUBICHHUE IPOBOJHUKA,
ylIeTbHOE  COMpPOTHBJIEHHE  BEUIeCTBAa, pabora W MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), TNPH ONHCAHUM TPABWIBHO  TPAKTOBATh
(Gu3MUYECKUl CMBICIT MCTHOJIB3YEMbIX BEIMYMH, O003HAYEHUS U E€IMHMIIBI
¢u3MUecKUX BEJIWYWH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JAPYTUMH BEIWYHWHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUUUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHHUS W TPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMN ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH OMa uisl ydacTKa LEIH, 3aKOH
JIxxoyna—JIeHia, 3aKOH COXpaHEHUs DHEPrUU, NpPU OTOM JaBaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alUCHIBATh €r0 MaTEeMaTUYECKOe
BBIPAXKEHUE;

OOBSCHATh (PU3NYECKHE TMPOIECCHl M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTyallluid MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
NIPUYUHHOCIIEICTBEHHBIC CBA3U, CTPOUTH O0BsICHEHUE U3 1—2 JTOTHYECKUX
IaroB ¢ Omopod Ha 1—2 W3YyYEHHBIX CBOWCTBA (PU3WUECKUX SIBICHHMA,
(Gu3nYeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJayud B 2—3 JEHCTBHS, HCMOJB3YSd 3aKOHBI U
dbopMyIbl, cBs3BIBAOIMNE (U3MYECKUE BEIMYMHBI: HAa OCHOBE aHaIn3a
yCIIOBUS 3aJlauyd 3alKChiBaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTATOK
JAHHBIX JUISI PEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMMMBIE i €€ penieHHs, MPOBOJWTH pPacdyéThl W CPABHUBATH
MOJIy4YEHHOE 3HauUeHUe (U3NUECKON BEIMUHUHBI C U3BECTHBIMU JIAHHBIMU;
pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEHIUTh MPU MOMOIIU
(bU3UYECKUX METOJOB, HWCIOJIb3Yys OINHUCAHUE HCCIEIOBAaHUS, BBIACISIThH



MPOBEPSIEMOE MPEANOJIOKECHUE, OLECHUBATh MPABWIBHOCTh MOPSAKa
MPOBEICHUS UCCIENO0BaHUS, N€TIATh BHIBOBI;

MPOBOJUTH OMBITHI MO HAOMIOAEHUIO (DU3UYECKUX SIBJICHUU WU
bu3UYeCKUX CBOMCTB TeN (KaNWUISIPHbBIC SIBJICHUS, 3aBUCUMOCTh JJaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHus TPU H3JIYYEHUHM OT I[BETa U3Jydarouield (Mmorjolaromniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHSI BOJBI OT TEMIEPATYPhl KUAKOCTH U
mwiomaan €€ TMOBEPXHOCTH, »JICKTpU3alMs TeJl MW B3aUMOJICUCTBUE
AJIEKTPUYECKUX 3apsif0oB, B3aUMOJCUCTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3aldsl MarHUTHBIX TMOJI€d MOCTOSHHBIX MAarHUTOB, JIEUCTBUS
MarHUTHOTO MOJiI Ha TMPOBOJHUK C TOKOM, CBOWMCTBA 3JICKTPOMArHUTA,
CBOMCTBa DJEKTPOJBUTATENSI TOCTOSIHHOTO TOKa): (OPMYJIMPOBATH
IPOBEpPsIEMbIE MPETIONIO0KEHHS, COOMpaTh YCTAHOBKY W3 TMPEJIOKEHHOTO
000py1I0BaHMS, OITUCHIBATH XOJ1 OIBITA U (DOPMYJIUPOBATH BHIBOJIHI;
BBITIOJIHATh ~ MPSIMbIE  U3MEPEHHS  TEeMIEpaTypbl,  OTHOCUTEIbHOM
BJIQXKHOCTH BO3JyXa, CHJIBI TOKa, HANPSXKEHUS C HCMHOJb30BAHUEM
aQHAJIOTOBBIX TPUOOPOB U JaTUYMKOB (U3UYECKUX BEJIIMYUH, CPABHUBATH
pe3yabTaThl U3BMEPEHUH C yUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIIEOBAHKIE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
OPYroil ¢ UCIOJNB30BAHUEM  MPSIMBIX  HU3MEpPEHUU  (3aBUCUMOCTH
COIIPOTUBJICHUSI MPOBOJHUKA OT €ro JJIMHBI, IUIOLIAIA IONEPEYHOIO
CEUCHHMS U YIEJIBHOTO COIPOTUBIICHUS BEILIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO0 4Yepe3 MPOBOJHUK, OT HAIpPsXKEHUs HAa  [POBOJHUKE,
UCCIIEIOBAHME  MIOCIEIOBATEBHOIO M MApauIeIbHOTO  COCAUHECHUU
IPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY W
BBITIONHATh M3MEPEHUs, CIENys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl TMOJYYEHHOW 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JI€JIaTh BBIBOJBI 11O PE3YJIbTATAM MCCIICIOBAHUS;

IPOBOANTh KOCBEHHBIE W3MepeHuss (U3NYECKUX BeNMMYMH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHBICHUE TMPOBOJHMKA, paboTra W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATH HM3MEPEHHs, COOHMpAaTh
AKCIIEPUMEHTAJIBHYK0 YCTAHOBKY, CIEAYS NPENI0KEHHOM MHCTPYKUHH, U
BBIYMCIIATh 3HAYEHHUE BEJINYNHBI,

coOI01aTh TIpaBUila TEXHUKU O€30MaCHOCTH TIPH paboTe C JIabopaTOpPHBIM
o0opyT0BaHUEM;

XapaKTepu30BaTh TMPUHINNBI  JCHCTBUS W3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX oOmucaHusi (B TOM YHCIE:
CHUCTE€Ma OTOIUICHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUMK BJICKTPUYECKON SHEPruH, 3JIEKTPOOCBETUTEIIbHBIC



npuOOpPBI, HarpeBaTeIbHbBIE AIEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKUE
MPEIOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUTATEb TOCTOSTHHOT'O TOKA),
UCIIOJIb3Yysl 3HAHMSI O CBOMCTBaxX (PU3MYECKUX SBICHUA U HEOOXOAUMBIE
(u3nuecKkre 3aKOHOMEPHOCTH;

e pacmo3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA U HW3MEPUTEIbHBIE
npuOoOpbsl MO CXeMaM M CXEMaTHYHbIM pPHUCYHKaM  (KUJAKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMTPOMETpP, ABUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTAaBIATh CXEMbl JJIEKTPHUUYECKUX
Henen ¢ Mnocjiae0BaTeIbHbIM U MapaluieIbHbIM COSAMHEHUEM AJIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAUYECHHMSI JIEMEHTOB AJIEKTPUUECKHUX LETEeH;

e TPHUBOAWTH TpHUMEpHl (HaXOAWTh WHQPOPMALMIO O  TIPHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSl (PU3MYECKUX 3HAHMM B IMOBCEIHEBHOMU
KU3HU JJ1s1 oOecrieueHns: 0€30MacHOCTH NP O0pallleHuH ¢ npubopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAHEHUs 3J0POBbS W COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPY KaIOIIEH Cpejie;

e OCYHIECTBIATH TMOUCK MHPOpMAMK (DUIUYECKOTO COJAEpN aHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHMM W MYyTEM CpaBHEHMS
JIOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIAENATH  MHGOpMAIUIO, KOTopas
ABJISIETCS] IPOTUBOPEUYUBOM MIIM MOXKET OBITH HETOCTOBEPHOM;

e HCIOJb30BaTh IPU BBIIOJHEHUU YYEOHBIX 3aJlaHUN HAyYHO-TIOMYJISPHYIO
auTepatypy  (pU3MUECKOro CoAep)KaHMs, CIPAaBOYHBIE  MaTepHallbl,
pecypcbl cetu VIHTepHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IpYIYI0;

e CO3/1aBaTb COOCTBEHHbIE NMHCHMEHHBIE M KpPAaTKHE YCTHbIE COOOILEHUS,
0600mass wHpOpMaNMIO M3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
COJEep)KaHusi, B TOM 4YHCIE MyOJUYHO NPEICTABIATH pPE3YyIbTaThl
NPOEKTHOW WJIM HCCIIEIOBATEIbCKON NEATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCTIOJIb30BaTh MW3YYCHHBIM TMOHATHUWHBIA ammapaT Kypca (U3UKH,
COINPOBOK/1aTh BBICTYIUIEHHUE NIPE3ECHTALINE;

e IIPU BBHINOJHEHUH YYEOHBIX MPOEKTOB W UCCIEJOBAHUN (PU3HMUecKux
IPOLECCOB PACIPENENATh OO0S3aHHOCTH B TPYNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJlauaMu, CIIEUTh 3a BBIIIOJIHEHUEM IlJIaHA JEUCTBUN U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLEHHWBAThb COOCTBEHHBI BKJIAJ B
JeSITeNIbHOCTD TPYIIIbI, BEICTpauBaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE,
HPOSIBJISISt TOTOBHOCTH pa3pemiath KOH(IUKTHL

K xoHIly 00yueHus: B 9 Ki1acce npeMETHBIE PE3YJIbTAThHl HA 0230BOM YPOBHE

JOJHKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTUXCS YMEHHINA:

e WCIOJB30BaTh TOHATHSA: CHUCTEMa OTCY€Ta, MaTepHajbHas TOYKa,

TPAEKTOPHUs, OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBHMXKEHHS, JIepopmanus



(ympyrasi, TacTU4ecKas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEIIO,
LEHTP TSHKECTH TBEPAOrO Tejia, paBHOBECHE, MEXaHUUECKHE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M YIbTPa3BYK, 3JEKTPOMATHUTHBIC BOJIHBI,
IIKaja JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U J1aIbHO30PKOCTh,
CIIEKTPbl UCIYCKAaHUS U TOTJIONIEHUA, alnb(ha, 6eTa- U raMMa-u3nydeHus,
U30TOIBI, sIACPHAS YHEPTETHUKA;

paznuuath SBJICHUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE
JBIDKCHHE, DPABHOYCKOPEHHOE MPSMOJUHEIHOE JBUMIKEHHUE, CBOOOJIHOE
najJieHue TeJl, PABHOMEPHOE JIBI)KCHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JIBI)KCHHUE, KOJieOaTeIbHOE JBWKEHHE (3aTyxarolue u
BBIHY)KJICHHBIE KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBIDKCHHUE, OTPaKCHUE
3ByKa, MPSIMOJIMHEITHOE pPacCIpOCTpaHEHUE, OTPAXKEHHE U TMPEJIOMJICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pPa3IOKEHHE OEJIoro cBeTa B
CIIEKTp W CJOXXEHHE CHEKTPaJbHBIX I[BETOB, JUCIIEPCUS  CBETa,
€CTEeCTBEHHAsl PaJMOAKTUBHOCTh, BO3ZHHUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3JTYYCHUS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHHUCE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B MPUPOJIE:
IPWINBBI U OTJUBBI, IBH>KEHUE MIaHET COJIHEUHON CHCTEMBI, PEAaKTUBHOE
INBUKCHHE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, LIYHAMH, D3XO0, IBE€Ta T,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOTHYECKOE NEeWCTBUE BHUIMMOTO,
yIbTPaUONETOBOIO W PEHTICHOBCKOTO M3JIY4YeHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIM (POH, KOCMHUYECKHE JY4Yd, DPAJIUOAKTUBHOE H3IIydCHHE
OPUPOJHBIX MHUHEPAIOB, JEWCTBUE pPAJMOAKTUBHBIX M3JIy4CHUN Ha
OpraHM3M YeJIOBEKa), MpPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3ajadyy B
yueOHYyI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (HU3HUUECKUX
SIBIICHUM;

OMKCHIBATh U3yUYEHHBIC CBOMCTBA Tel M (U3UUYECKUE SIBJICHUS, UCTIONB3YS
dusznueckre BEeTUYMHBI (CpeHSIE W MTHOBEHHas CKOPOCTh Teja MpHU
HEPAaBHOMEPHOM JBUXKEHUM, YCKOPEHHUE, NEpEMEIICHUE, MyThb, YIJIOBas
CKOpPOCTb, CHJIa TpPEHHS, CHJIa YIPYrOCTH, CUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJeHWs, BEC Tela, HWMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHuyeckass paboTa W MOIIHOCTb, MNOTEHIMAIbHAs SHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASI YHEPTHS CHKATON
NPYKUHBI, KUHETUYECKasl SHEprusi, IOJIHAS MEXaHU4YecKas »JHeprus,
MEepUOJ U YacToTa KoJieOaHU, IJTMHA BOJHBI, TPOMKOCTb 3ByKa U BBICOTA



TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONMHUCAHUU
MPaBUWIBHO TPAKTOBaTh (PU3MUECKUI CMBICT MCHOJIb3YEMbIX BEIUYHH,
0003HaueHusT U eAUHMIBI (PU3MYECKUX BEIWYMH, HAXOIUTh (HOPMYJIBI,
CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JIPYTUMH BEIUUYMHAMM,
CTpOUTH I'pavKu NU3YUEHHBIX 3aBUCUMOCTEN PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAaHEHHs] DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHLIMIT CYNEPHNO3ULUUU CHUJI, TPUHLIMI OTHOCUTEeNbHOCTH [anumes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJbCa, 3aKOHBI OTPaKEHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHUs 3apsiJOBOTO U MacCOBOI'O YHCEIl
OpU SJIEPHBIX peaKUusX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIUCBIBATh €r0 MAaTEMATHUYECKOE BHIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Te€d, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYMHHO-CJIE/ICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JTOTHYECKUX
IaroB ¢ OMopod Ha 2—3 HM3Y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(bu3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIe 3anayd  (omuparouiMecs Ha CcuctemMy u3  2-3
ypaBHEHUI1), UCIIOJIb3YSl 3aKOHBI U (JOPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBMs 3a/laddl 3alUChIBaTh KpPATKOE
YCJIOBHE, BBISBIISITH HEJOCTAIOLIUE WM M30BITOUHBIE JaHHbBIC, BHIOUPATH
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE ISl pELIEHUs, TPOBOJAUTH PACUETHI U
OLICHUBAaTh PEAJUCTUYHOCTh IOJIYYEHHOIO 3HAueHus (pusnmueckoi
BEJIMYUHBL;

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO PpELIMTh MPH MOMOILU
(¢u3nyecKux METOJOB, HCIIOJIb3Ysl ONMCAHHUE HCCIIEJOBAHMS, BbBLICIATH
IpoBEpsieMOe  MPEANOI0KEHHE, OLIEHWBATh MPABUIBHOCTh TMOpPsAKA
OPOBEJIEHUS  MCCIIEOBAaHUSA, JI€JaTh  BBIBOABI, HMHTEPIPETHPOBATH
pe3yabTaThl HAOJIIOIEHUI U OTIBITOB,;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
¢u3nyeckux CBOMCTB Tes (M3ydeHue BTOporo 3akoHa HploToHa, 3akoHa
COXpaHEHHUsl PHEPruM, 3aBHUCHUMOCTh IMepHojaa KojieOaHuN MpYKUHHOTO
MasiTHUKA OT MAaccChl Irpy3a U KECTKOCTH MPYKUHBI U HE3aBUCHMOCTBH OT
aAMIUTMTYbl MaJbIX KOJEOAHUM, IPSIMOJIIMHEHHOE PAaCIIpOCTPaHEHUE CBETA,
pa3ioKeHue OeNoro CBeTa B CIEKTP, U3YYEHUE CBOWCTB HM300paKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakeHMsI NpeaMeTa B COOMparomen
NMUH3€, HAONMIOJCHHE CIUIOMIHBIX W JUHEMYaThIX CHEKTPOB M3IIy4EHUs):
CaMOCTOSITEJIbHO  cOOMpaTh YCTAaHOBKY U3 HM30BITOYHOrO Habopa



o0OpyIOBaHMUS, OMNHCHIBAaTH XOJ ONbITA W  €ro  pe3yabTaThl,
bopMyIHUpPOBATH BHIBOJIBI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHUEe U3MEpAEMON BeJIUYUHBI ((POKYCHOE paccTOosHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEPEeHHUs
(u3MepuTenbHOro NMpudopa);

NPOBOJIUTh HCCIIENOBAaHUE 3aBHCUMOCTEH (U3NYECKUX BEIUYUH C
UCTIOJB30BAaHUEM TPSMBIX W3MEpPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHU
Npyd PaBHOYCKOPEHHOM JBMXCHHHM 0€3 HA4YalbHOW CKOpPOCTH, IMEpPHOJa
KOJIeOaHMI MaTeMaTHYeCKOTO MAasTHHKA OT JUIMHBI HHUTH, 3aBUCUMOCTH
yriia OTpaXEHHsI CBETa OT yIJia MaJeHUs W Yriia MpeloOMIICHUS OT yria
NaJeHus): IUIAaHUPOBATh HCCIIEOBAaHHUE, CAaMOCTOATEIBHO COOMpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yabTaThl IMOJYYCHHOW 3aBUCUMOCTHU
(GU3NYECKUX BEIMYMH B BHUJE TAaONHIl ¥ TPadUKOB, NENaTh BBIBOJABI IO
pe3yabTaTaM HCCIIeI0BaHUS;

NPOBOJIUTh KOCBEHHBIE W3MEPEHHUS (PUINYCCKUX BEIUYHMH (CpemHss
CKOpPOCTh ¥ YCKOpPEHHE Tela TIpd PaBHOYCKOPEHHOM JIBIKCHUH,
YCKOpEHHE CBOOOMHOTO MajeHUs, KECTKOCTh MPYKUHBI, KOA(HUIMEHT
TPEHHsI CKOJILKEHMs, MEXaHuueckas paboTa W MOIIHOCTh, YacToTa U
nepuoj; KosieOaHWW MaTeMaTUYeCcKOro U MPYKUHHOTO MAasiTHUKOB,
ONTUYECKas CWiIa CcoOMparome JMH3bL, PAAUOAKTHUBHBIM  (QOH):
IUTAHUPOBATh M3MEPEHHs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY MU
BBITIOJHATh U3MEPEHUS, CIIEeAys MPEAIOKEHHOW MHCTPYKIIUH, BBIUYUCISATD
3HAUEHWE BEJIMYUHBI U aHATM3UPOBATH MOJYYCHHBIE PE3YIBTATHI C YUETOM
3aJJaHHOM MOTPEITHOCTH U3MEPECHU;

co0JIro1aTh TIpaBUJIa TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

pa3iauyaTh OCHOBHBIE TNPU3HAKM H3YYEHHBIX (U3UUYECKUX MOJIEICH:
MaTepuanbHas TOYKa, aOCOJMIOTHO TBEPAOE TEIO0, TOUYEYHBIH HCTOYHHMK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aTroMma, HYKJIOHHas
MO/IeJIb aTOMHOT'O S7pa;

XapakTepu30BaThb MPUHLMIBI JEUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpPOM Ha UX OMUcaHUs (B TOM YHCIE:
CHHUIOMETp, NATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHuckor, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO03MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAaHUSA O
CBOMCTBaX (PU3MYECKUX SIBICHUA M HeoOXoaumble  (U3NUYECKUE
3aKOHOMEPHOCTH;



e HCIOJB30BaTh CXEMBI U CXEMATHUYHBIC PHUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOMCTB, HU3MEPUTENBHBIX NPHUOOPOB M TEXHOJOTUYECKHUX MPOLIECCOB
IpU pPEIICHUH Y4eOHO-TIPAKTHUUECKUX 3a/ad, ONTHYECKUE CXEMBI IS
MOCTPOEHUS NU300paKEHUI B IJIOCKOM 3€pKajie U cOOUparoLeH JIUH3E;

e IMPHUBOAUTH MNpUMEpPHl  (HAXOAWUTh HHPOpPMALKIO O  MIPUMEPAX)
NPaKTUYECKOTO HCTOIB30BaHUS (U3NYECKUX 3HAHUN B TMOBCEIHEBHOMN
AKU3HU JJ1s1 oOecrieueHrs 0e30MacHOCTH NpH OOpalleHuH ¢ NpudopaMu U
TEXHUYECKUMU YCTPOICTBAMHU, COXpPAHEHUs 3J0pPOBbS U COOJIIOICHUS
HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYXKAIOLIEH cpene;

e OCYHIECTBIATH TMOUCK MHPOpMALMK (DUIUUYECKOTO COJAEpN aHUS B
WuTepHere, caMoCTOSATENIBHO (YOPMYIUPYS MOUCKOBBIN 3alpoOC, HAXOAUTh
NyTHU ONpeNeNeHus: TOCTOBEPHOCTH MOJIYyUYeHHON MH(OpMAaIMi Ha OCHOBE
UMEIOIINXCS 3HAHUH U TIOTIOJTHATEIBHBIX HICTOYHUKOB;

e WCIOJBH30BaTh NPU BBIOJIHEHUU YUEOHBIX 3aJlaHUN HAYYHO-TIOMYJISPHYIO
AUTEepaTypy (PU3MYECKOTO  COJEp)KaHUs, CIOPaBOYHbIE MaTepHaIbI,
pecypcbl cetn MIHTEpHET, BIajeTh MpUEMaMu KOHCTICKTHPOBAHUS TEKCTA,
npeobpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE W YCTHBIE COOOIIEHMSI HAa OCHOBE
UHpOpMAIMM U3 HECKOJIBKUX HMCTOYHMKOB (DU3UYECKOTO COJEp’KaHUs,
MyOJINYHO NMPEACTABIATH PE3yJIbTaThl MPOEKTHON UIIM HUCCIIEI0BATEIbCKON
NESTeNbHOCTH, HpPU O3TOM TIPaMOTHO  HCIIOJNb30BATh  HU3YYEHHBIN
HNOHATUMHBIA amnmapar HU3y4aemoro paszesia (U3MKH U COINpPOBOXKJIATh
BBICTYIUIEHUE IIpe3eHTalue ¢ Y4éToM OcCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.

COJEPXAHUE OBYUYEHUA
7 KIIACC

Pa3zznen 1. ®u3uka u e€ poJib B NO3HAHNH OKPYKAKIIEr0 MHPA.

®usuka — Hayka O npupoxe. SBinenus npupoasl. Du3znyecKue SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

Oduznyeckue BenuuuHbl. M3Mepenue ¢(usmyeckux BenwdnH. Dusmueckue
npubopsl. [lorpemHocTs n3Mepennit. MexayHapoaHasi CHCTeMa €IUHUIL.

Kak ¢wsuka wu japyrme ecTecTBEHHbIE HAyKHM HW3Y4alOT TPHUPOIY.
EcTecTBeHHOHAYUYHBIM METOJ]] TO3HAHUS: HAOIIOJEHNWE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBMKEHUE TUIMOTE3, IKCIIEPUMEHT MO MPOBEPKE TUNOTE3, 0ObSICHEHHE
HabmogaeMoro sineHusd. Onucanvue GU3NYECKUX SBJICHUN C TTOMOIIBIO MOJCICH.

Jemoncmpauuu.



1. MexaHuueckue, TEIUIOBbIC, JJICKTPUUYECKUE, MAarHUTHBIE, CBETOBBIC
SIBJICHUSL.

2. ®dusznueckue MpuOOPHI U MPoIeAypa MPSIMBIX U3MEPEHHUN aHATOTOBBIM U
1M (POBBIM PUOOPOM.

Jlabopamopnuie padomut u onvimot.

1. OmpeneneHre UEHbI IE€IEHUs IIKaJIbl U3MEPUTEIHLHOTO IpUdopa.

2. H3mepeHue paccTOsTHUM.

3. M3mepenue 00bEMaA )KUAKOCTU U TBEPAOTO TENA.

4. OmnpeneneHue pasMepoOB MaJIbIX Tell.

5. M3mepenne Temmeparypbl MpU MOMOIIU >KUJIKOCTHOTO TEepMOMETpa u
JaTYMKa TeMIEepaTyphl.

6. [IpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: NAIbHOCTh MOJETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OO0Jblle, yeM OoJblle BhICOTA
mycKa.

Pa3pnen 2. IlepBoHavaibHbIe CBeIeHHSI 0 CTPOCHMHU BelleCcTBA.

CtpoeHue BelleCTBA: aTOMbI M MOJEKYJIbl, WX pa3Mepbl. OTMbBITHI,

JI0Ka3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEIIECTRA.

JIBmwxkenune yactui BemiecTBa. CBsI3b CKOPOCTU JIBIDKCHHUS YaCTHI[ C
Ttemmneparypoil. bpoyHoBckoe nBmxenue, nud@ysus. BzaumonencTBue YacTHIl
BEILECTBA: IPUTSIKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHHS BEILIECTBA: CTPOCHHUE ra3oB, JKUIKOCTEH M TBEPABIX
(kpuCcTaIITMYECKUX) Tell. B3auMocBs3b MeXaAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M MX aTOMHOMOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Jemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysun.

3. HaGmromenwe ~ siBneHW#,  OOBSACHAIOIMIMUXCS  TPHUTSDKCHHEM WA

OTTAJIKUBAHMEM YaCTUIl BEILIECTBA.

Jlabopamophuie pabomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCHOJIb30BAaHUEM
dboTtorpaduwuii).

2. OmbITHI 110 HAOIIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OmnbITHI IO OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TIPUTSKCHHS.

Pa3nen 3. /IBu:keHMe U B3auUMOAelicTBHE TeJl.

Mexannueckoe JBUKEeHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr mytu u
BPEMEHHU JIBUKCHUSI.



SBnenne wHepUMU. 3aKOH HMHEpPUMU. B3auMoaeicTBHE Ten Kak NpUYMHA
U3MEHEHHsI CKOPOCTH JBMXKEHMs Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
IInotHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJI B EIMHHIE
00BEMa BelEeCTBa.
Cuita Kak XapakTepucTuKa B3aumoneucTBus Tes. Cuila yrnpyroctd M 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOIIBIO TMHAMOMETpA. SIBIIEHHE TATOTEHUS U CHJIA
TsokecTH. Cuiia TSKECTH Ha Apyrux aHerax. Bec rema. HeBecomocTs. Cnoxenue
CWJI, HAPABJIIEHHBIX MO OAHOM mpsimoil. PaBHoxelcTByromas cui. Cuia TpeHus.
TpeHue CKOIbXKEHUS U TPEHUE MOKOos. TpeHre B MPUPOE U TEXHUKE.
Jemoncmpayuu.
1. HaGmionenne MexaHUYECKOTO IBUXKEHUS Tena.
2. HM3mepeHue CKOPOCTU MPSIMOIUHENHOTO JIBUKEHHUS.
3. HaOnronenue siBjaeHUst MHEPIUH.
4. HaOmroneHnne u3aMeHeHHs] CKOPOCTH TP B3aUMOJICHCTBUU Tell.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEII.
6. CrokeHHe Cul, HalPaBJIEHHBIX 110 OAHOW MPSIMOA.
Jlabopamopnuvie padbomot u onvimot.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBM)KEHUS (IIapHKa B JKUJIKOCTH,
MOJIEIU DIIEKTPUYECKOr0 aBTOMOOUIIS U TaK Jajee).

2. OmpezeneHue CpelHEN CKOPOCTU CKOJBKEHHs Opycka WM IIapuKa o
HAKJIOHHOM IMJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh pacTskeHus (nedopmariimn)
NPY>KUHBI OT IPUIOKEHHON CUJIBI.

5. OnpITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT
BECa TeJla U XapaKTepa CONMPUKACAIOLIUXCS TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMIKOCTE U ra3oB.

JlaBnenue. CriocoObl YMEHBIIEHUSI U yBEIUYEHUs AaBieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJICHHsS Ta3za OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJAMH, XUAKOCTAMM W razamu. 3akoH [lackans. [lneBmaruueckue
MalllUHbl. 3aBUCUMOCTb JABJIEHUSA XUJIKOCTH OT TriayOuHbl. ['mapocTaTuyeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBmnyeckue MeXaHu3Mbl.

AtMmocdepa 3emumn u atmocdepHoe naBieHue. [IpuuuHBI CylecTBOBaHUS
Bo3aymHON oOonouku 3emnu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBJiIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO aBIICHUS OT BHICOTHI HAJl YPOBHEM MODSI.
[Tpubopst 115t M3MepeHust aTMOCHEPHOTO JTaBICHUSI.

JlelicTBrE )XUAKOCTH U Ta3a Ha NMOrPYKEHHOE B HUX TeO0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3znyxomnaBanue.

Jemoncmpauuu.



3aBUCHMOCTD JIaBJIIEHUS T'a3a OT TEMIIEPATYPBHI.
Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
Coobmiatomuecst COCyIbl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

IS L S o

3aBUCUMOCTb BBITAJIKMBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHOM YacTH
TeJla U INIOTHOCTU KUIKOCTH.

~

PaBeHCTBO BBITATKUBAIOLIEH CUIIBI BECY BHITECHEHHOW KUJIKOCTH.

8. YcnoBue IJaBaHUs TeJl: NJABaHUE WM MOTPYKEHHUE TeJl B 3aBUCHUMOCTHU
OT COOTHOIIIEHHUS TJIOTHOCTEN TeJla U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHON B
YKUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBHITAIKMBAIOIIEH  CHIIbIL, JICHCTBYIOIIEH Ha  TEJoO,
MOTPY>KEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIECH CUJIbI, IEUCTBYIOIICH HA TEJIO
B JKUJIKOCTH, OT MACCHhI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCMMOCTh BBITAJKUBAIOIIECH CHIIBI,
JEUCTBYIOIIE Ha TeNo B JKUAKOCTH, OT 00BEMaA NOTPYKEHHOU B
YKUAJIKOCTb YaCTH TeJla U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHCcTpynpoBaHue apeoMeTpa WIM KOHCTPYMPOBAHUE JIOAKU U
omnpeeeHue e€ rpy30n0AbEMHOCTH.

Paznen 5. PabGoTra 1 MOIIHOCTH. JHEPrus.

Mexannueckast pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbiuara. [lpuMeHeHMe mpaBWiIa paBHOBECHsS pblyara K OJIOKY.
«3omotoe mpaBuio» MexaHukd. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MbI B OBITY U TEXHUKE.

Mexannyeckass d3Hepruss. KuHeTMdeckas H NOTEHUHAIbHAS JHEPIUSL.
[IpeBpalenre 0JTHOTO BUJIa MEXAaHUYECKOW IHEPTUH B IPYTrOM. 3aKOH COXpAHEHUSs
SHEPrUU B MEXaHUKE.

Jemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvimeot.

1. Omnpenenenue pabOThl CHIIBI TPEHUS NMPU PABHOMEPHOM JIBHXKEHHU Teja

10 TOPU30OHTAJIBHON TOBEPXHOCTH.

2. HccnenoBanue ycaoBHM paBHOBECHUS pblyara.
N3mepenne KII/] HakTOHHOM IIOCKOCTH.

4. N3ydeHune 3aKOHA COXPAHEHHS] MEXAHUYECKON SHEPIUU.



8 KUIIACC

Paznea 6. TermioBbie siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUA MOJIEKYJISIPHO-KUHETUYECKOM TEOpUH CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopenu TBEPAOro, >KMIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHUE CBOMCTB ra3oB, >KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpHUH.
CmauuBaHue U KanwuUISIpHbIE siBIeHUA. TennoBoe paclIupeHue U CKaThe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUJIOBOTO JABHUXKEHUSA
gactull. BryTpennsiss sHeprus. CrnocoObl U3MEHEHUS BHYTPEHHEH SHEPruu:
TeIJIonepeaya " COBEpIICHUE paboTHI. Buge TeIIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, N3JTYYEHHUE.

KonmnuectBo TerioTel. YenbHas TEIUIOEMKOCTh BeEIIecTBa. TeruiooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TeruioBoro OanaHca. [lmaBienwe wu
OTBEpJICBAaHUE KPUCTAIMUYECKUX BEIIECTB. YAEIbHAs TEIJoTa IJIaBJICHUS.
[TapooOpazoBanue u konjeHcarus. Mcnapenue. Kunenue. YnaenpHas Tteriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpaTypbl KHUIEHUS OT aTMOC(hepHOro
JABIICHUS.

BnaxxHocTh Bo3gyxa.

DHeprus TOIUIMBA. Y IeJIbHAs TETIOTa CTOPAHUS.

[Tpunuumner pabotel TernoBeix aBuratenerd KIIJ[ TertoBoro aBurarterns.
TernoBble IBUTaTeNIM U 3alIUTa OKPYKAKOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Jemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO JBUKEHUS.

2. Habmonenue nuddysun.

3. HaGmroneHue siBICHHMI CMauyuBaHMS M KaIMIJUIIPHBIX SBJICHUH.

4. HalmroneHue TerioBOro paciIupeHus Tedl.

5. V3meHeHue naBieHUs ra3a MpU U3MEHEHHH O00BhEMA W HArPEeBaHUH WIIU
OXJIAXKICHUU.

[IpaBuiia u3mepeHus TeMnepaTypsl.

Bunpr Terionepenayn.

OxutaxkieHre Ipy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEIIHUMH CUJIaAMHU.
10. CpaBHEHHE TEINIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HabOnronenue kuneHusl.
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12. HabnroieHue mocTossHCTBA TEMITEPATyPhl MPU TUIABICHUH.
13. Mogenn TEIIOBBIX ABATATEICH.



Jlabopamopnuie padomut u onvimot.

1. OnbIThI IO OOHAPYKEHUIO TEUCTBUS CUII MOJIEKYJISIPHOTO MPUTIKEHHUS.

2. OmnbITHI ITO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOIEHUIO TEIUIOBOTO PACIIMPEHUs] Ta30B, XKUIKOCTEH U

TBEPIBIX TEIL.

4. OmpepnerneHue JaBlIeHUs BO3yXa B OaJUTOHE HITTPUILA.

OnbITEL, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh [ABIICHHS BO3AyXa OT €ro
00bEMa U HArpEeBaHUS WIN OXJIAXKCHUS.

6. IIpoBepka rumnoTe3bl JIMHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA KUJIKOCTHU

B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaGmionenue wW3MEHEHUsT BHYTPEHHEW OHHEpPrHM Tejla B pe3yJibTaTe
TerIonepeauu U paboThl BHEIITHUX CHIIL.

8. HccnenoBanue sBJICHHS TEMJIOOOMEHA MPH CMENIMBAHUM XOJIOJHOU U

ropsiueu BOJIBL.

9. OmpeneneHue KOJUYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOM  TIpHU

TEMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHIPOM.

10. OnpeienieHne yieIbHOM TEIMIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoiiecca uCmapeHus.

12. OnpenieeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenbHOM TEIUIOTHI IJIaBIEHUS JIb/IA.

Paznen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

Onektpuzauus Ten. [[Ba ponxa anekTpuyeckux 3apsanoB. BiaummopelictBue
3apspKeHHBIX  Tell. 3akoH KynmoHa (3aBUCHMMOCTB  CHJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPSJ0B U PACCTOSTHUSA MEXLY TEIaMu).

Onektpuueckoe mnoie. Hanpssk€HHOCTH 3neKkTpudeckoro mnojs. IlpuHnun
CYHEPIIO3UIMHU JICKTPUUECKUX MOJIeH (Ha KaUueCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBINA SJEKTPUUECKUN 3apsl.
Crpoenue aroma. IIpoBOOHUKM ¥ AWDIIEKTPUKH. 3aKOH  COXPaHEHUS
ANEKTPUUYECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBUS SJIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUUECKHUM TOK B KUIKOCTAX U razax.

Onektpuueckas 1enb. Cunma  Toka.  DIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBjieHUe MPOBOJHUKA. Y ICIBHOE COMPOTHUBIICHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locnegoBaTenbHOE W MapajuleIbHOE  COEJAMHEHUE
MIPOBOIHUKOB.

PaGota ® MOMmMHOCTH dIEKTpUYeCKOro Toka. 3akoH Jlxoymsa—Jlenma.
DNeKTpUUecKue ey U NOTpeOUTeNn MeKTPUYEcKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.



IloctossHHble  MarHuThbl.  B3aumopaelcTBHE  IOCTOSIHHBIX  MAarHUTOB.
MarnautHoe 1oJjie. MarauTHoe moje 3eMJIM M €ro 3HaueHHe JJIsA JKU3HHU Ha 3eMIIe.
OmbiT  Opcrena. MarHuTHoe TONE€  JJIEKTPUYECKOro Toka. lIpuMenenue
3JIEKTPOMArHUTOB B TEXHHUKE. J[€MICTBHE MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. lCHONb30BaHUE 3IIEKTPOJBUTATEICH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SABnenue snekTpoMarHuTHONM MHAYKIuK. [IpaBuno Jlenna.
DIeKTpOoreHepaTop. CrnocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTUH.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHU.

Jemoncmpayuu.

DIIeKTpU3alus Te.
JIBa pojia 3JIEKTPUYECKUX 3apsII0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U IEMCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHTYKIIUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aps0B.
[TpoBOTHUKH ¥ AUBIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUHM 3JEKTPUYECKOTO MOJIS.
HMCcTOYHMKH TTOCTOSIHHOTO TOKA.
JlencTBUs 3JIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. ['a30BbIi1 pa3ps.
. I3mepenune cuibl Toka aMIepMeETPOM.
. I3mepenne 35IeKTpud4ecKoro HanpsiKeHUs: BOJIbTMETPOM.
. PeoctaTt u MarasuH conpoTHBIICHUM.
. BzanmoielicTBre MOCTOSSHHBIX MarHUTOB.
. MopgenupoBaHre HEBO3MOKHOCTH PA3/ICIICHUS TTOJFOCOB MAarHMTA.
. MoaenupoBaHre MAarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarsnuTtHoe noJjie Toka. DJIeKTPOMAarHuT.
. JIeicTBME€ MarHUTHOIO TOJIA HA MPOBOJHUK C TOKOM.
. DNEKTPOJBUTATEb MOCTOSHHOTO TOKA.
. UccnenoBanue siBIICHUS 3JIEKTPOMArHUTHON MHAYKIIUY.
. OnbiTel @apanes.
. 3aBUCHMOCTh HAIlpaBJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBUU €ro
BO3HUKHOBCHHSI.
25. DJIEKTpOTreHEpaTOp MOCTOSHHOTO TOKA.
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Jlabopamopnwie padbomot u onvimol.
1. OnpITel 1O HAOMIONCHUIO DJICKTPU3ALMU Ted HWHIAYKIMEH | TpH
CONPUKOCHOBEHHH.



HccnenoBanue HAEHUCTBHUS DIEKTPUUYECKOTO TIOJsI HA IIPOBOJHUKU U
JTABIICKTPUKHU.

3. COopka u nmpoBepka pabOThl AEKTPUUECKOU IIEMU MOCTOSTHHOTO TOKA.

4. V3mepeHue U peryaupoBaHUE CUIIbI TOKA.

5. M3MmepeHue u peryaupoBaHue HAMPSIKEHUS.

6. HcciaenoBanue 3aBUCMMOCTH CHUJIBI TOKA, MAYIIETO 4Y€pe3 pe3UcTop, OT
COTNPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD AIIEKTPUYECKOTO
COMPOTHUBJICHUS] TPOBOJHHKA OT €ro JUIMHBI, IUIOMIAAN TIOMEPEUHOTO
CEUYEeHHs U MaTepuana.

8. IlpoBepka mpaBuia CIOXKEHUS HAMNPSHKEHUW TIPU  IMOCIEI0BATEILHOM
COCIMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia sl CUJIBI TOKAa MPH TapauIeIbHOM COCIMHEHUU
PE3UCTOPOB.

10. Onpenenienre paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.

11. OmpesiesieHde  MOIIHOCTH  3JEKTPUYECKOrO TOKa, BBIACISIEMOM Ha
pe3ucTope.

12. UccnemoBane 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIO4Ky, OT
HaIpSKEHUS Ha HEH.

13. Onpenenenne KIIJI narpesarens.

14. UccnenoBaHre MarHUTHOTO B3aUMOJEHCTBUS MOCTOSTHHBIX MarHUTOB.

15. I3yyeHre MarHuTHOrO TMOJS  IOCTOSSHHBIX ~MAarHuTOB MpU  HUX
00BEIMHEHUY U Pa3/ICIICHUN.

16. UccnenoBanue AeiCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJNKY.

17. OnbITBI, JIEMOHCTPUPYIOLIHE 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTyIIKM C TOKOM W MarHuTa OT CWJIbl TOKa M HallpaBJICHHs TOKa B
KaTyLIKE.

18. I3ydenue AeiCTBUSI MArHUTHOTO MOJIS1 HA MPOBOJAHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3y4eHue padoThl JJIEKTPOABUTATEIIS.

20. U3mepenune KIIJ1 anexTpoaBuratenbHON yCTAaHOBKHU.

21. OOBITBl O MCCIEAOBAHUIO SBJICHUS JJIEKTPOMATHUTHOM WHIYKIMU:
UCCJIEOBAaHNE W3MEHEHUW 3HAYEHUS W HANpPABICHUS HHAYKIHUOHHOIO
TOKA.
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Pasznen 8. Mexanuueckue siBJeHHUS.

Mexanuyeckoe JBuXeHHe. MarepuanbHas Touka. CucrtemMa OTCUéTa.
OTHOCUTENBHOCTh MEXaHUYECKOTO JIBMKEHHS. PaBHOMEpHOE NPSAMOJMHEHHOE
nBuxkeHue. HepaBHOMepHOE NpsiMOMHENHHOE NBUWKEeHUE. CpeaHsis 1 MTHOBEHHAS
CKOPOCTbH TeJia IIPU HEPABHOMEPHOM JIBH>KEHHHU.



VYckopenue. PaBHOyckopeHHOe mpsiMojiHElHOe JBHkeHue. (CBoOomHOE
nagenue. OnsITel ['anuies.

PaBHOMepHOE nBUMKEHHME TO OKpyxkHOCTH. [lepuon m uvactora oOparieHusl.
JluneriHas u yrioBas CKOpOoCTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3axkoH HeroTtona. Bropoit 3akoH HeroroHa. Tperuit 3akoH HproTroHa.
[IpyHIMII CyNepno3uLUYU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHJIa TPEHUS CKOJbKECHUS, CUia
TPEHUS MOKOS, IPYTUe BUABI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOIO
nafgeHud. JBmkenue mianer BOKpyr Connua. IlepBas kocmmuueckasi CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpalieHus. MOMEHT cuibl. LIeHTp TskecTH.

Nmnynbec Tena. M3meHenue ummynbca. UMnynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKkTUBHOE IBUKEHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cuil TSXKECTH, YIPYroCTH,
Tpeuusi. CBsi3b dHEpruu U padbotel. [loTeHIManbHAas SHEPTUs Tena, MOJHATOrO Haj
NOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas 3HEprust cokaTou npykuHbl. Kunernueckas
sHeprus. TeopeMa 0 KHHETUYECKOW SHEPIUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
JHEPIUHU.

Jemoncmpayuu.
1. HabGmronenne MeXaHWYECKOTO ABUKEHHS TeJla OTHOCUTEIHHO Pa3HBIX Tel
OTCYETA.

2. CpaBHeHME MyTel W TPaeKTOPUM NBMIKEHHUS OJHOIO U TOTO K€ TeJa

OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEMHOTO JBHKEHHS.

HccnenoBanre npu3HakoB PaBHOYCKOPEHHOIO JIBHXKEHUSI.

HaGmronenne nBr>keHHs Tea o OKPY>KHOCTH.

HabGmronenrne MexaHn4eCKuX SIBICHUM, TPOUCXOSIINX B CUCTEME OTCUETa

«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JIBMYKCHUU

OTHOCUTEIHHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUs Tejla OT MAacChl Tella U JEUCTBYIOIIEH Ha HEro
CUJIBI.

8. HaOmromenue paBeHCTBA CHIT MPU B3aUMOJICHCTBUH TElL.

9. M3meHeHue Beca Teia pU YCKOPEHHOM JIBH)KCHUMU.

10. [lepenaya nmnyibca npu B3aMMOAEHUCTBUAU TE.

11. [IpeobpazoBanus SHEPTUN TTPU B3aUMOICHCTBUN TE.

12. CoxpaHeHHe UMITYJIbCA TPU HEYIIPYTOM B3aUMOJIECHCTBUMN.

13. CoxpaHeHHe UMITyJIbca IIPU aOCOIOTHO YIIPYTOM B3aUMOJIEUCTBUHU.
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14. HaOnroieHne peakTUBHOTO JBUXKEHHS.

15. CoxpaHeHHE MEXaHUYECKON SHEPTUU MIPU CBOOOHOM MaICHUHU.

16. CoxpaHeHHE MEXaHUYECKOW SHEPTUU MPHU JIBHKEHUU Teja Mo ACHCTBUEM
MPY>KUHBL.

Jlabopamopnuie padbomot u onvimot.

1. KoHcTtpynpoBanue TpakTa AJjisi pa3roHa W JalbHEHIIEr0 paBHOMEPHOIO
JBIDKCHUSI IIAPUKA WU TEJICXKKHU.

2. OmnpeneneHune cpeHEM CKOPOCTH CKOJBXKEHUS Opycka WIM JBHKCHHS
IapuKa 1o HaKJIOHHOM MJIOCKOCTH.

3. OmnpeneneHue YCKOpPEHHUsI Tejla MPU PABHOYCKOPEHHOM JIBUXKEHHUM T10
HAKJIOHHOM TIJIOCKOCTH.

4. VccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHM IMPU PABHOYCKOPEHHOM
JBIDKEHUH 0€3 HayaJdbHOW CKOPOCTH.

5. IlpoBepka THMNOTE3bl: €CIM TPU PABHOYCKOPEHHOM [IBIDKCHUHU 0€3
HAYaJIbHOM CKOPOCTH TYTH OTHOCSITCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE MPOMEKYTKH BPEMEHU OJIMHAKOBHI.

6. HMccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHHS OT CHJIbI
HOPMAaJIbHOT'O JaBJICHUSI.

Omnpenenenne kodhPUIIMEHTa TPEHUS CKOJIBKECHHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM J[IBIXKEHUM Teja
110 TOPU30HTAJIbHON MTOBEPXHOCTH.

10. OmpesienieHde  pabOThl  CUJIBI  YIIPYTOCTH TMpU  TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOJIBIKHOTO Y TTOJIBHYKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHHS SHEPTUH.

Pa3znen 9. Mexann4veckue KoJ1e0aHUS U BOJIHBI.

Konebarensnoe nuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIi: TIEpUOI,
4acToTa, aMIUIATy1a. MaremaTrudeckuil U NpyKUHHbIA MasTHUKU. [IpeBpaiienue
SHEPTUU TIPH KOJICOATEITHHOM JIBUYKEHUU.

3aryxaromue  koneOanus.  BolHyknennele — koieOanums.  Pe3zoHanc.
Mexannyeckue BoJIHBL. (CBOWMCTBa MexXaHUYeCKMX BOJIH. I[IpoposibHbIE U
nonepevyHble BOJIHBL. JIMMHA BOJMHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJHBI B TBEPAOM Telle, CECMUYECKHE BOJIHBI.

3Byk. ['poMKOCTh 3Byka u BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.
1. HaOmronenne koseOaHMII TEN IOX NEHCTBUEM CHIBI TSKECTH W CHJIBI
YIPYTOCTH.

2. HaOmronenue konebaHuii rpy3a Ha HUTHU U HA TIPYKUHE.



3. HaGmronenue BbIHYKIECHHBIX KOJIEOAHUIM U pE30HAHCA.
4. PacnpocTpaHeHue NpoAOJIbHbIX U MONEPEYHbIX BOJIH (Ha MOJAEIIHN).
5. HaOmtoneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTUYECKHHI PE30OHAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue dYacTOoThl M Iepuoja KoneOaHW MaTeMaTUYecKOro
MasTHHUKA.
2. OmpezeneHue 4acTOThI U Mepruoaa KojieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnegoBanue 3aBUCHUMOCTH NEpHOJa KOeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH TEepHOJIa KOJI€OaHUN MPYKUHHOTO MasTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHUCHUMOCTH MEpHOJa KojeOaHuil rpy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl rpys3a.
6. OmbIThl, JIEMOHCTPUPYIOLIME  3aBUCHMOCTh  Iepuoaa  KosieOaHuii
NPY>KUHHOTO MasTHHKA OT MacChl Tpy3a M )XKECTKOCTHU MPY>KUHBI.
7. W3mepeHue ycKopeHusi CBOOOIHOTO MaJeHUsI.
Pa3zpnen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
ONEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOdHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJIH. Illkama »IEeKTpOMarHUTHBIX BOJIH. Fcmosib3oBaHHe
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.
DOnekTpoMarHutHas npuponaa ceera. CkopocTh cBeTa. BonHOBBIE cBOICTBa
CBETA.
Jemoncmpayuu.
1. CBoCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie pabomot u onvimot.
1. M3ydeHuwe CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWIIBHOIO

TenedoHa.
Pa3nen 11. CBeToBbIe fIBJICHHUS.
JlyueBas MOJEJIb CBeETA. Hcrounuku CBeETa. [IpssmonuHeriHOE

pacrnpocTtpanenue cBera. 3atMenust Connina u Jlynsl. Otpaxenue ceta. [lnockoe
3epKano. 3aKOH OTpakKeHUs CBETa.

[Ipenomiienne cBera. 3akoH mnpenomieHusi cBera. [lonHoe BHyTpeHHee
oTpaxkeHHe cBeTa. Vcnonb3oBaHME TOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xona nayueid B gnumH3e. OnTuueckas cucrteMma (Qoroamnmapara,
MHUKpOCKONa M Tejeckoma. ['J1a3 kak onTuyeckas cucteMa. biau3opykocTs u
JaTbHO30PKOCTb.



Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbtoToHa. CnoxeHue
CIIEKTpaJbHBIX IBETOB. Jlucnepcus cBeTa.
Jemoncmpayuu.
[IpssMonMHEHHOE pacHpPOCTPAHEHUE CBETA.
OtpaxeHue cBera.
[TonyueHnue n300pakeHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
IIpenomnenue caera.
Onrudeckuii CBETOBOJ.
Xop nydelt B coOuparoiiei JuH3e.
XO0J JIy4er B pacCEUBAIOLIEH JIMH3E.
[Tonyuenue n300pa>keHM C TOMOIIBIO JTH3.
[Tpunuun necTBus goTtoamnmapara, MUKPOCKOIIA U T€JIECKOIIA.
10. Mopenb riasa.
11. PaznoxxeHue 6eoro cBeTa B CIIEKTP.
12. [Tonydenue 6ey0ro CBETA MIPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot.
1. HccnenoBanue 3aBUCHUMOCTH yTJla OTPa)X€HUSI CBETOBOTO Jiydya OT yrja
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naJICHUsI.

2. M3ydeHue xapakTepUCTUK U300paKEHUS MPEeIMETa B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yTjia MPEIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
NaJICHUs1 Ha TPAHUIE «BO3AYX—CTEKIION.

4. Tlonmyuyenue n300paKeHUM C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.
Omnpenenenue HOKYCHOTO PacCTOSIHUS U ONTUYECKOM CHIIBI cCOOMparomen
JIMH3BI.

6. OMBITHI IO Pa3JI0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnBITBI IO BOCIHPHUATHIO I[BETa IMPEAMETOB MPH WX HAOJIOJICHHHM Yepe3
IIBETOBBIC (DHIIHTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

Omnwitel Pesepdopna u mimanerapHas mMojenb atoma. Mogaens atoma bopa.
Hcnyckanue u noryoiieHne ceeta atomoM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anapa. Hykmonnas wmoxaens aromHoro sapa. HM3orombel.  PagmoakTtuBHBIE
npespaiienusd. llepuon nmonypacnaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEIL.
DOHeprusi CBsi3M aTOMHBIX sijiep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTE3a U
nenenus saaep. Ucrounuku sueprun CoJiHLa U 3BE3].

Snepnas sHepreruka. JIeMCTBUA pagWOAKTUBHBIX M3JIYYCHUW Ha KUBBIE
OpraHu3MBl.

Jemoncmpauuu.



CrexTpbl U3y4Y€HUS U MOTJIOIIECHHUS.

CreKTpbl pa3nUYHbIX Ta30B.

CnekTtp Bogopoaa.

HaGmronenue TpekoB B kamepe Busbcona.

Pabota cuérurka HOHU3UPYIOIHUX U3TYUESHUM.

Peructpauus u3nydeHus NpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U JTUHEHYATHIX CIEKTPOB U3ITyUYEHUS.

2. HccnenoBanue TpeKOB: M3MEPEHHME DPHEPrUU YACTHUIBI MO TOPMO3ZHOMY
nytu (mo gororpadusim).

3. M3mepenue paauoakTUBHOIO (poHa.

IS L S o

IHoBTOpHUTEIBLHO-00001IAO M MOAYIb.

IToBTOpHUTENBEHO-00001AIOIMIT MOy Ib IPEIHA3HAYEH IJIs1 CUCTEMAaTU3allun
U 0000IIeHHs]  NPEIMETHOTO  COJAEpX)aHUS W ONbITa  JIEATEIBbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (PU3MKH, a TaKXkKe JJIs MOJATOTOBKU K
OCHOBHOMY TOCYJIapCTBEHHOMY »3K3aMeHy Mo (u3uke g o0ydarolmuxcs,
BBIOPABIIUX 3TOT YYEOHBIN MPEAMET.

[Ipu u3ydeHHn AAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JEsITEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYNBAETCs JTOCTHKEHUE NMPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  Pe3yJbTaToB  oOydeHus, QopMuUpyeTcs
€CTECTBEHHOHAYYHAsl TPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HCCIIEIOBAHMS
SBJICHUI MpPUPOJbI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3NUYECKUE
ABJICHUS, TPUMEHsSI IIOJIyY€HHbIE 3HAHUS, pellaTh 3aJayd, B TOM YHUCIE
Ka4eCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMIIHATBHO NEATEIbHOCTHBIA XapakTep JAAHHOTO pasjiena peaau3yercs
3a Ccué€T TOro, 4YTo OOydYalouluecs BBIIOJIHSAIOT 3aJaHUsA, B KOTOPBIX UM
Hpe/IaraeTcs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUM PACIIO3HABaTh U HAYYHO OOBICHATH
¢u3nyeckue sIBICHUS B OKPYXKarollel MPUPOIe U MOBCETHEBHOM KU3HU;

UCTOJIb30BaTh HAyYHbIE METObI UCCIEAOBAHUS (PU3UUECKUX SBJICHUH, B TOM
quclIe JUIsl IPOBEPKU TMIIOTE3 U MOJIYYEHUs] TEOPETHUECKUX BBIBOIOB;

OOBSICHATH Hay4yHbIE OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHHUI COBpEMEHHBIX
TEXHOJIOTUI, HallpuMep, TPAKTUYECKOr0 UCITOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPrUU Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHHUS BCEX M3BECTHBIX BUOB
SHEPrUu.






TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya nqaBneHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12
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8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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