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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenne (U3NKKM HAa ypOBHE OCHOBHOTO 0OIIEro oO0Opa3oBaHMsS HANpaBlICHO Ha
JOCTHKCHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIIbTaTOB.

B pesymbrare wn3ydeHus (U3MKM Ha ypPOBHE OCHOBHOTO oOmiero oOpazoBaHusl y
oOyuatomierocst 6yayT c(hopMUPOBaHbI CIEAYIOIINE JIMYHOCTHBIE PE3yIbTAThl B YACTH:
e 1) IaTPHOTHYECKOT0 BOCIUTAHHUS:

e — MPOSIBJIICHUE UHTEpPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHHIO POCCHUUCKOHN (Pu3ndecKkon
HayKU;

e — IIGHHOCTHOE OTHOILIEHUE K JOCTUKEHUSIM POCCUUCKHUX YUEHBIX--(PU3UKOB;

e 2) rpa’kIaHCKOI0 U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

L] — I'OTOBHOCTb K aKTUBHOMY Y44aCTHUIO B O6CY)KII€HI/II/I O6HI€CTB€HHO S3HAYUMBbIX U DTUYCCKUX

po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKCHUN (PU3UKH;

o — OCO3HAHHUC BAXKHOCTHU MOpaJII)HO--E)TI/I‘IeCKI/IX HpI/IHIII/IHOB B ACATCIIBHOCTHU yLIéHOFO;

e 3)3CTeTHYeCKOro BOCIIMTAHMS:

e — BOCHPHUATHE ICTETUYECKHX KAa4eCTB (PU3MUYECKON HAyKH: €€ TapMOHUYHOIO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e — OCO3HaHME LEHHOCTHU (PM3NYECKOH HAYKH KaK MOIIHOTO MHCTPYMEHTa IO3HAaHUS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

e — Pa3BUTHE HAYYHOMU JII0O03HATEIBLHOCTH, UHTEPECA K UCCIIEN0BATEIBCKON AEATEIBHOCTH;

e 5) popMupoBaHus KyJbTYPbl 310POBbSl 1 IMOIHOHAJIBHOIO 0JIATONOIYYHS:

e — OCO3HaHHME LEHHOCTH Oe30macHOro o0pas3a *XU3HU B COBPEMEHHOM TEXHOJOIMYECKOM

MHpE, BaXXHOCTH TMpaBWJI OE€30MacHOrO TMOBEACHHMS Ha TpaHCIOpPTe, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

e — cOpMUPOBAHHOCTH HaBBIKA PeQIIEKCUH, PU3HAHNUE CBOETO MpaBa Ha OMIUOKY M TaKOTO
e IpaBa y Apyroro 4enoBeka;

e 6) TPY10BOr0 BOCIIUTAHMSA:

e — aKTHBHOE y4acTHE B PEUICHUU MPAKTUUYECKUX 3a/1ay (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3alu, TOpoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANPaBICHHOCTH,
TpeOYIOLMX B TOM YUCIIE U PU3MUECKUX 3HAHUH;

e — MHTEpEC K MPAKTUYECKOMY M3yUEHUIO Mpodeccuii, CBI3aHHBIX C PU3NKOM;

e 7)3K0JIOrHYE€CKOT0 BOCIIUTAHMS

e — OpHEHTalUMs Ha NpUMEHEHHe (GU3NYECKUX 3HAHUM i1 pelleHds 3a7ad B 00JacTH
OKpY>Karoliel cpeipbl, MIIAaHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOXHBIX IMOCIEICTBHUM
JUISl OKPY>KarOIEen CpeJibl;

e — OCO3HaHME ITI00AIBHOTO XapaKTepa SKOJIOTUYECKHX MPOOJIeM U MyTel UX pelIeHus;

e 8) ajanTanum K U3MEHAIIMMCS YCJIOBHAM COLMAIBHON H NPUPOAHOI Cpelbl:

e — TOTPeOHOCTH BO B3aWMOJICHCTBUM TIPU BBIOJHEHUM HCCIEIOBAaHUA U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTUX;

e — MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO 1eATEIbHOCTb;

e — moTpeOHOCTh B (OPMHPOBAHWU HOBBIX 3HAHWH, B TOM 4Hcie (HOPMYIHPOBATH WUICH,

MIOHSATHS, TUTIOTE3BI 0 (PU3NIECKUX 00BEKTaX U SBICHUSX;
e — Oco3HaHUuE AePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 001acTH (PU3HKH;



e — IUITAHUPOBAHHE CBOETO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e — CTPEMIICHHUEC aHAJIM3UPOBATH U BBIABIIAATH B3aUMOCBA3U IIPHUPOIBLI, 06H_I€CTB3 U 3KOHOMMKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

e — OICHKA CBOMX JCHCTBHHA C Y4ETOM BIIMSHHUS Ha OKPYXKAIONIYIO CPEIy, BO3MOMXHBIX
[JI00AIBHBIX TOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHHS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT cGhOpMHpPOBaHBI MeTanpeAMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOIME [103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCcaJlbHble yueOHbIE NEUCTBUSA, PETYISITUBHBIE YHUBEPCaIbHbIC yUeOHbIE N1EHCTBUS.

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble Jlornyeckue AefcTBUA:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS JJIs1 0000IIECHHS
Y CPaBHCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUMS B PacCMaTpPUBaeMbIX (aKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BbIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IIPHU HU3YUYCHUH (1)I/ISI/ILI€CKI/IX SIBICHUN H
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJIB30BAHUEM JCAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpPATh CHocoO pemieHus ydyeOHoW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BApHAHTOB pEUICHUs, BHIOOp Hamboyiee MOIXOMISIIETO C
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBaTenLCKHeE AeliCTBUA.

MCIIOJIH30BaTh BOIMIPOCHI KaK MUCCIIEI0BATEIHCKII HHCTPYMEHT MTO3HAHNS,

MMPpOBOANTH I10 CaMOCTOATCIIBHO COCTAaBJICHHOMY IIJIaHY  OIIbIT, HECJIOKHBIN
bu3nYeCKUit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBAaHUE (PU3UYECKOTO SIBIICHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
MPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalbHElIIee pa3BUTHE (PU3NUECKHUX MPOIECCOB, a TAKKE
BBIIBUT'aTh NPCAINIOJIOXKCHUSA 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ undopmaumeii:

OPUMEHSTh pa3jIMyHble METO/bl, HHCTPYMEHTHl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM IpeIoKeHHON yueOHoM (hru3nyeckoi 3a1a4u;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIUIO PA3ITUYHBIX
BUJIOB U (hOpM IpeICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpMy MpeacTaBieHHs HWHopManuu u
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMM CXEMaMH, JuarpaMMaMu, WHOU
rpaduKoil 1 UX KOMOMHALIUAMHU.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:



B Xo7e OOCYXIEHMs Yy4eOHOro MmaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT W
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMbl M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC HA PEIICHUE 3a/1a4U U MOIep >KaHue OJIar0XKellaTeIbHOCTH OOIICHHUS,
COTIOCTABJIATh CBOM CYXKJICHHUS C CYXKICHHUSAMH JPYIHMX YYaCTHUKOB JIHAJIOTa,
0OHapY>XMBATh PA3IUYHE U CXOJACTBO IMO3HIIHIA;

BBIPAXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyONMYHO  TPEJCTABISITH  PE3yAbTaThl  BBINOJHEHHOTO  (DM3MYECKOrO  OMbITa
(3KCTIepUMEHTA, UCCIICIOBAHNUS, TTPOCKTA);

MMOHUMAaTh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaJbHOW pabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoit mpoOIemsl;

MPUHUMATh LEJIU COBMECTHOM JIE€SITEIBHOCTH, OPraHU30BBIBATH JACHUCTBUS IO €€
JOCTYDKCHHIO: PACIIPEACIISITh PO, 0OCYXKIaTh MPOIECCHI U PE3YIbTAThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh pa0OThI, JAOCTUTAsh KAYECTBEHHOTO pe3yJibTaTa IO CBOEMY
HATIPABIICHUIO U KOOPJAHHUPYS CBOU JICUCTBUS C IPYTUMU YIICHAMHA KOMAaH]IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMA MPOAYKT MO KPUTEPUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC yqeﬁﬂme JelcTBUS

Camoopranusauus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOLINX Ul PELICHUs
(bu3nUecKrx 3HaHUM;

OpUEHTUPOBATLCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYaAIbHOE,
INPUHITHE PELLICHUs B TPYIIE, MPUHATHE PELICHUN IPyIIo);

CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJ’IB, IMOLMOHANIbHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyIaraTh IUIaH €€ H3MEHEHHUS,

OOBSICHATh MPUYMHBI JIOCTHXKEHUS (HEOCTM)KEHUS) pe3yJbTaToB JAEATeNIbHOCTH,
J1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTh (B TOM YHCJIE€ B XOJ1 BBHIMOJIHEHUS (PHU3HUECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB, W3MEHMBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yibTaTa eI U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJI0BEKa B XOJ€ CIOPa WM JTUCKYCCUU HA HAyYHYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY NpU peuieHHd (U3WYeCKHX 3a7ad WIH B
YTBEPKACHUSIX HA HAYYHbBIE TEMbI M TaKOE K€ MIPaBo JPyToro.

HHPEAMETHBIE PE3YJIbTATHI

K xoHuy oOyueHust B 7 Kjacce NpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:



UCMO/Ib30BaTh IOHATUSA: (U3NYECKHE U XHUMHUYECKHUE SBJICHUS, HaONOJCHHE,
OKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHULIBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYECKOoe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOAEHCTBYIOIas cuia, aedopmanus (ynpyras, IUIacTHYEcKasl), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuyath siBreHus (audy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE JIBUJKEHUE, MHEPLUSA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BpALICHMs, Iepelada AaBJICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSMH M ra3aMu, aTMOC(HEpHOE JaBJIeHUE, IIJIAaBAaHUE Tell, TPEBPALICHHUS
MEXAHUYECKOM 3HEPTUN) MO ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh NPOSIBIIEHUE U3YYCHHBIX (PM3HMUECKUX SIBICHUI B OKPY)KAIOLIEM MUpE, B
TOM 4Yucie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C PAa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHUCTBUE CWIBI TPEHHS B NPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS Ha KMBOM OpPraHU3M, IUIaBaHUE pPbIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCHIBATh M3YYECHHBIC CBOMCTBA Tel M (pU3MUYECKHE SBICHUS, UCTIONB3Ys (PH3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BpeMs, MyTb, CKOPOCTb, CpEIHsA
CKOPOCTb, CHJIa YIPYILOCTH, CHJa TSDKECTH, BEC Tella, CWIa TPEHUs, JaBIICHUE
(TBépmOrO TENa, KUAKOCTH, Ta3a), BBITAIKMBAIOUIAs CWJIA, MEXaHWYecKas padora,
MOITHOCTh, IUIEYO CHJIBI, MOMEHT CHIIbI, KO3(pPHUIMEHT T™ONe3HOTO JeCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(bu3NYeCKUX BEIMYUH, HAXOAWUThb (POPMyIbI, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYIMMHM BEJIWYMHAMH, CTPOUTh TpadUKHU H3YYEHHBIX 3aBHUCHUMOCTEN
(U3UUECKUX BEIHYMH,

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
npaBujia CJIOXKEHUs CUJ (BIOJIb OJHOW TpsiMOif), 3akoH ['yka, 3akoHn Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE MPABUIO» MEXAHUKH,
3aKOH COXpAaHEHHsS MEXAHMYECKOM OSHEpruu, IpH OTOM JAaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBACHATh (U3UYECKUE SIBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATh MPUUUHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OObsICHEHHE U3 1—2 JIOTMUYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yueHHBIX cBoOiicTBa (U3MYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemate pacu€THble 3adauyd B 1—2 [eWCTBUA, HCIONIB3YSd 3aKOHBI U (OPMYIIBI,
CBs3bIBaloIMEe (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYJIBI U
IIPOBOAMTH PAacu€Thl, HAXOJUTh CIPABOYHBIE NaHHbIE, HEOOXOAMMBIE IJISI PELICHUS
3aJa4, OLICHUBATh PEAIMCTUYHOCTD MOTy4YEeHHON (PU3HUECKON BEIUYUHBL;
pacrio3HaBaTh NPOOJIEMBbI, KOTOpPhIE MOXXHO pEUIMTh MPH MOMOIIM (HU3HUYECKHX
METOJ0B, B OIMCAHMM MCCIEAOBAHUS BBIJCIATH IPOBEPAEMOE IPEIIOI0KEHNE



(rumoresy), paszauyaTb M HMHTEPIPETHPOBATH IOJYYECHHBIH pe3yibTaT, HAaXOIUTh
OLIMOKH B XOJI€ OTIBITA, I€TaTh BBIBOAKI 110 €TO PE3Y/IbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIHMPOBATh IPOBEPSIEMbIE NPEANON0XKEHUSA, COOUPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHAT NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tella, 00b&éMa, CUJIbl U
TEMIIEpaTypbl C HMCIOJIH30BAaHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHCHIBATH
IIOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTh MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOM (hPM3MYECKOM BEIUYMHBI OT JIPYroi c
UCTIOJIb30BaHUEM PSMBIX NU3MEPEHUH (3aBUCHMOCTH IIYTH PaBHOMEPHO JBHKYILETOCs
TeJIa OT BPEMEHU JIBIDKCHHSI TE€Ja, CHIIBI TPEHUSI CKOJBKEHUS OT Beca Teja, KayecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHHUS TE€J, CUJIbl YIPYTOCTU OT YAJMHEHUS NPYXKHUHBI, BbITAJIKUBAIOILEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tela MW OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJIaBaHUS TeJ, YCJIOBHM paBHOBECHS pblyara M OJOKOB), y4yacCTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHusi, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEIMYMH B BHJE MPEUIOKEHHBIX TaOIHII W TPadHKOB,
JieNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKMX BEIMUYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTU W TBEPAOro Tela, CWJIA TPEHUS CKOJIbXKEHHUS, JaBJIEHUE BO3/AYyXa,
BBITAJIKMBAIOIASl CHJIA, JICHCTBYIONIAs Ha MOTPYKEHHOE B IKHIKOCTh TeJO,
KO3(QUIMEHT MOJE3HOro AECWCTBUS MPOCTHIX MEXAHHU3MOB), CIEAys MpPEUI0KEHHON
UHCTPYKLMU: IPU BHINOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYHCIISTH 3HAYCHNE HICKOMOW BEITMYHMHBI;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEeM;

yKa3plBaTh MPUHLUIBl JACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCYIbl, OapOMeTp, pblyar, MOJABHKHBIN U
HETIOABIDKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOHl Ha MX ONMCaHusA (B TOM 4YMCIE: MOIIUIHHUKH, YCTPOWUCTBO
BOJIONIPOBO/A, THUAPABIMYECKHH Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCTONB3ysl 3HAHUS O CBOWCTBAX (PM3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

NOPUBOANUTH TPUMEPHl (HAXOAUTH HH(MOPMAIMIO O TMpUMepax) MPaKTHYECKOTO
UCTIONB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HHM IS 0OECredeHUs
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYXKarolleH cpere;

OCYIIECTBIISITh OTOOp HMCTOYHWMKOB HH(popmammu B HHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUW U IMTyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOpast SBJISAETCS TPOTHBOPEUUBON
WA MOKET OBITh HEJIOCTOBEPHOIA;



MCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUEOHBIX 33JaHUI HAYYHO--TIOMYJSPHYIO JIUTEPATYPY
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHGPOpMALUU U3
OJIHO 3HAKOBOM CHUCTEMBI B JAPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKUE MHCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (ru3n4eckoro coaepikaHusi, B TOM YHCIIE MyOJIMYHO J1eNIaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM yUEOHBIX UCCIICAOBAHUM, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh HW3YYCHHbIH TOHATUHHBIM ammapar Kypca (U3HKH,
COIPOBOXKAATh BBHICTYIIJICHUE MPE3EHTAIUEH;

IIPY BBITMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniartbh 00sS3aHHOCTH B
IpyNIE B COOTBETCTBUU C ITOCTABJIEHHBIMU 33/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NEHCTBUI, aJeKBAaTHO OIECHUBAaTh COOCTBEHHBIH BKJAJ B JEATEIBHOCTh TPYIIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YYUTHIBAsI MHEHUE OKPYKAIOIIIHX.

K kxonny oOyueHus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0YUaIOLIUXCSl YMEHUI:

UCIIOJIb30BaTh IMOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE ABUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACBIIIEHHBIHN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
1oJIe, TPOBOJHUKH U JAUDJIEKTPUKH, MOCTOSIHHBIA 3JIEKTPUUYECKUH TOK, MArHUTHOE
oJIe;

pasznuyarh SBJIEHUS (TEIUIOBOE pAaCUIMpEHUE U C)KaTue, TeIuloneperada, TEIIOBOE
paBHOBECHE, CMayuMBaHWE, KalWUISIPHbIE SBIICHUS, WCIApEHUE, KOHJECHCAUus,
IJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepaeBaHue), KHUIIEHUE, Teronepeaaya
(TEemIONpPOBOIHOCTh, KOHBEKIUS, W3IIyUYEHHUE), DIIEKTPU3alUs Tell, B3aUMOJICHCTBUE
3apsAa0B, ACHCTBHUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAaHUE, B3aUMOJICHCTBUE
MarHuTOB, JCHCTBHE MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHas
WHIYKIUSA) 1O OINHCAHMI0 MX XapakTEepHBIX CBONCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHNE U3YYCHHBIX (PU3NUYECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B
TOM 4Hclie (u3nyeckue SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATHKEHHE W
KalWUISIpHBbIE SIBIICHUS B NPUPOAE, KpUCTAUIbl B mpupone, uznydeHue ConHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
DNIEKTPUYECKUE SIBJICHUST B arMmocdepe, DIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOII0COB, POJIb MAarHUTHOTO TOJISI NI KHU3HU Ha
3emIie, IONSPHOE CHUSHUE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,

OTMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBICHUS, UCTIONB3Ys (PU3UICCKUE
BENTMYMHBI (TEeMIlepaTypa, BHYTPCHHSISI JHEPTUs, KOJWYECTBO TEIUIOTHI, yeTbHas
TEIJIOEMKOCTh  BEUIECTBA, YJelbHAs TEIUIOTAa IUIABJIICHMS, YJAElbHAas TeIioTa
napooOpa3oBaHus, yJelnbHas TEIUIOTa CTOpPaHUS TOIUIMBA, KOX(PQOUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENbHAS BJIAXHOCTh BO3/AYyXa, JJIEKTPUYECKUU
3apAl, CUjaa TOKA, OJIIEKTPUYECKOE HaNpsHKEHHE, CONPOTHBICHUE IPOBOJHUKA,
yIIeTbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TPU
OMHMCAHUU TPABWIBHO TPAKTOBAaTh (DU3MYECKHI CMBICI HCHOJIB3YEeMbIX BEITUYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3HMUECKUX BEITHMYMH, HaXOIUTh (POPMYIIbI, CBS3bIBAIOIINE



JaHHYI0 (HU3WYECKYI0 BEJIMYMHY C JAPYTUMH BEIMYMHAMHU, CTPOUTH TIpapuKu
M3YYCHHBIX 3aBHCUMOCTEH (PU3UUIECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (pU3WMYECKHe SBICHHUS M MPOIECCH, HCIONb3Ys
OCHOBHBIE€ TIOJIO)KEHHUSI MOJIEKYJIIPHO--KHHETUYECKOW TEOPUU CTPOECHMS BEILECTBA,
IOPUHLIMAIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiia, 3akoH Oma namsi ydactka menu, 3akoH Jlxoyns—JIeHna, 3aKkoH COXpaHEeHUs
SHEPruM, MPU 3TOM JIaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €T0
MaTEeMaTU4YeCKOEe BBIPAXKECHUE;

O0BSACHATH (pU3MUECKHE MPOIeCCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
cuTyarui MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATD
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
omnopoit Ha 1—2 U3y4EHHBIX CBOMCTBA (PU3NUECKHUX SIBJICHUH, (PU3NICCKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

pemiate pacu€THple 3amaud B 2-3 JACHCTBHS, WCIONB3yS 3aKOHBI M (OPMYIIBI,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3alKUChIBaTh KPATKOE YCJIOBHE, BBISBIATh HEJOCTATOK JAHHBIX JUIsl pEUICHUsS 3aJauH,
BBIOUpATh 3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUEThI U
CPaBHHBATH IMOTYICHHOE 3HAYCHHE (DU3MYCCKON BEIIMUUHBI C N3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU TMOMOIINA (PUINISCKUX
METO/IOB,  MCIOJIb3ysd  ONHMCAaHUE  HUCCJIEJAOBAHMS,  BBLACIATH  MPOBEPSIEMOE
MPEANOJI0KEHHE, OLEHUBATh IPAaBUIBHOCTh NOpSAJKA IPOBEIECHUS HCCIEIOBaHUS,
JienaTh BBIBOJIBL;

MIPOBOJIMTH OMBITHI TIO HAOJIOJCHUIO (PU3NICCKUX SBIICHUN WM (PU3NICCKUX CBOHCTB
Ten (KamwuIspHbIE SBIIEHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCAa OCThIBAHUSI U HATPEBAHUSI IPU U3TYUYEHUH OT LIBETa
W3NIydaromnie  (MOrJIomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEpaTypbl JKHAKOCTH W IUIOMIaJAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alds Tel |
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3aPsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha TIPOBOJIHUK C TOKOM, CBOWMCTBA JJICKTPOMArHWTa, CBOWCTBA SJIEKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh TMpPOBEPsSEMbIE TMPEANOIOKEHU, COOUpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOpYyIOBaHUS, ONUCBIBATH XOJ OMbITAa H
dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJIHSTH TPSIMbIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3lyXa,
CHUJIBI TOKA, HAIPSDKEHUS C HWCIOJB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JTATYMKOB
Gu3NYECKUX BENUYHMH, CPAaBHHUBATh pPE3yNbTaThl W3MEPEHUH ¢ Y4E€TOM 3aJaHHON
a0COTIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (HPU3UYECKON BEIMYUHBI OT JAPYTOH C
WCITOJIb30BAaHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHBJICHUS MPOBOJIHUKA OT
€ro JIJIMHBI, TUIOAAN MOMEPEYHOTO CEYEHUs M YJEIbHOTO CONMPOTUBIICHMS BEIIECTBa
MIPOBOJIHMKA, CHJIbI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUsI HA TPOBOIHUKE,
WCCJIEIOBAHNE TIOCIICIOBATEIFHOTO W MapauIeIbHOTO COCIWHEHUM TPOBOIHUKOB):
MJIAaHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMIOJHATH U3MEPEHUS, CIEIys
MPEJIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YNbTAThI MOTYYCHHON 3aBUCUMOCTH B BHJIE
TaOJIUIl ¥ TpauKOB, IeTaTh BHIBOJBI IO PE3yIbTaTaM UCCIICIOBAHUS;



e IPOBOJUTH KOCBEHHBIE M3MEPEHMs (PU3MUYECKHX BEJIMYMH (yIeJIbHAs TEIUIOEMKOCTh
BELIECTBA, COIPOTUBJIEHUE IIPOBOJHUKA, pad0OTa U MOIIHOCTh AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
IPEUI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUUHBL;

e coOmonzaTh MpaBWia TEXHUKM Oe3omacHOCTHM Ipu pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

e  XapakTepu3OBaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB M TEXHHUYECKUX
YCTPOMCTB € OHNOpPOH HAa MX OIHUCAHUA (B TOM YHCIIE: CUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK 3IIEKTPUUYECKON
SHEPrUM, DJIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeJIbHbIE 3JIEKTPOIPUOOPHI
(mpuMmepsbl), 3JIEKTPUUYECKHE NPEIOXPAHUTEIHN, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATEIb
IIOCTOSIHHOTO TOKAa), MWCHOJb3ysd 3HAaHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUH U
Heo0Xo1uMble GU3NUECKHE 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCThIE TEXHHUYECKHE YCTPOMCTBA M HM3MEPUTENbHBIE MPHOOPHI TI0
CXEMaM M CXEMaTHYHbIM PUCYHKaM (3KUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTrOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBI 3JIEKTPUYECKHX LIEeNel ¢ MOCIEOBaTEeIbHBIM U MapauleiIbHbIM COCIUHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUSI 3JIEMEHTOB IEKTPUUECKUX LIETIEH;

e TMPHUBOAWTH TPHUMEPHl (HAXOAWTH HH(MPOPMAIMIO O TMpPHUMEPax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH MNpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpOicTBaMmuy,
COXpaHEHMsI 370pPOBbsi M COONIIOJICHHS HOPM D3KOJOTMYECKOTO IIOBEJIEHUS B
OKpYKaroIlleH cpese;

e OCYILECTBJIATh MOMCK HHpOpMauuu (uzndeckoro cojepxanus B VHTepHere, Ha
OCHOBE€ MMEIOIIMXCS 3HAHUW M MYTEM CpPaBHEHHUS JOIOJIHUTEIBHBIX HCTOYHUKOB
BBIIETIATh MH(POpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOMKET OBITh
HEJIOCTOBEPHOM;

e HCHOJb30BAThH MPH BBHINOIHEHUH YYEOHBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypchl cetu HHTepHer,
BJaJIeTh MpUEMAMM KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e CoO3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  TPEICTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIEN0BATEIbCKOMN
JEeSITeIbHOCTH, MPU 3TOM TPaMOTHO HCIOJIb30BaTh W3YUYECHHBIN MOHSATHIHBIN anmapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

e IpU BHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacnpenensaTh 00sS3aHHOCTH B IPYIMIE B COOTBETCTBUU C IOCTABJIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATENBHOCTh  TPYINIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenus B 9 Kjacce mpeIMeTHbIE pe3yiabTaTbl HA Oa30BOM YpPOBHE JOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh y O0OYUAIOIIUXCSl YMEHUI:

e HCINOJB30BaTh IIOHATUSA: CHUCTEMA OTCY€Ta, MaTepuajbHas TOYKa, TPAaeKTOPHS,
OTHOCHUTEJILHOCTh MEXaHMUECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M IEperpys3Kku, LEHTP



TSKECTH, aOCONIOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPAOrO Teja, paBHOBECHE,
MEXaHWYeCKue KonebaHus ¢ BOJHBI, 3BYK, HWHOQPa3BYyK H  yJIbTPa3BYK,
SJICKTPOMAIrHMTHBIC BOJIHBI, HIKaJIa JJICKTPOMArHUTHLIX BOJIH, CBCT, 6JII/I30py1<OCTb u
JAIbHO30PKOCTh, CHEKTPbl HCIyCKaHWs W MorjiouleHus, aibda-, Oera- U ramma-
U3ITy4eHUSs], U30TOIIbL, SiAepHAs PHEPIEeTHKA,

pa3indyaTthb SABJICHUA (paBHOMepHOG U HCPAaBHOMCPHOC HpSIMOHHHGfIHOG JABMOKCHUC,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABMKCHUE, CBOOOHOE MaJIcHUE Tell, PABHOMEPHOE
JIBUKEHHE 10 OKPY)KHOCTH, B3aUMOJCHCTBHE TeJ, pPEaKTUBHOE JIBHXKEHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHY)KIEHHBbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpaXCHUE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPaHECHHE,
OTpa)KEHHUE U MPEJIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0ernoro cBera B CIEKTP M CJIOKEHUE CIEKTPAIbHBIX I[BETOB, IUCIIEPCUSI CBETa,
€CTeCTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CIEKTpa H3JIy4eHUs)
M0 OINMCAHHUIO HMX XaPaKTCPHBIX CBOIICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKpYXKarolieM mMupe (B
TOM uHcie (U3HUECKUe SBIICHUS B MPUPOJIE: MPUIUBHI U OTIUBBI, JBI)KEHUE TUIAHET
CosHeyHOMn CHUCTCMbI, PCAKTUBHOC ABUKCHHUEC KUBLIX OPraHU3MOB, BOCIIPUATUC 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHME BOJHBI, IyHAMH, 3XO, I[BETa Tell,
ONTUYECKUE SBIEHUS B  TMpHpPOAE, OHOJIOTHYEecKoe  JCHCTBHE  BUAMMOIO,
yIbTPauOIETOBOIO M PEHTTEHOBCKOTO H3JIYUYE€HUN, €CTECTBEHHBIM DPaaUOAKTHBHBIN
q)OH, KOCMHUYCCKHUE JIYUHd, PaAJUOAKTHBHOC M3JIIYUYCHHUC TMIPHUPOAHBIX MHHCPAJIOB,
JIefiCTBUE paIMOaKTUBHBIX M3Iy4EHUM HAa OPraHu3M 4YeJOBEKa), IPU STOM IEPEBOAUTD
MPAKTUYECKYIO 33/7a4y B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPH3HAKHU)
(bu3HYECKUX SIBICHUN;

OIMUCBIBATH U3YYCHHBIC CBOMCTBA TelI U (i)mnqecm/le SABJICHUS, UCIIOJIb3YA (1)I/I3I/I‘I€CKI/I€
BCIIMYNHBI (CpG}IHSISI 1 MIHOBCHHAas CKOPOCTH TCJa IMPU HCPABHOMCPHOM IBWXCHUU,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTO TMAaJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHHNYECCKas1 pa60Ta U MOIIHOCTb, NOTCHUHAJIbHAA SHCPTUA TCIa, MOAHATOIO
Haa MOBCPXHOCTBIO 3€MJIU, ITOTCHIHAJIbBHAA HCPIUA cxaTou IMPY>XWHBI, KHHETUYCCKAs
DHEprus, TMOJHas MEXaHWYecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHWM, ATMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
Cpelipl), MPH OMHCAHUU NPABUIIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCIOJIb3yEMBIX
BEJIMYMH, OOO3HAu€HUs M EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (QOPMYJIbI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYMH;

XapaKTEpHU30BaATh CBOIICTBa TCI, (bI/ISI/I‘-IeCKI/Ie ABJICHUSA W MPOLECCHI, UCII0JIb3Ys 3aKOH
COXpPAaHCHUA JSHEPruMv, 3aKOH BCCMHUPHOI'O TATOTCHHA, MPUHOUII CYICPIIO3UIUU CHII,
MPUHIMUIT OTHOCUTEIBHOCTH [ anuiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCa,
3aKOHbl OTpPAXXEHUsI M MPETOMIICHHMS CBETa, 3aKOHbl COXpAHEHUs 3apsiiOBOrO0 U
MAacCCOBOro 4YucCeiI MpHu AACPHBIX PEAKOHAX, IMIPH OTOM JdaBaTb CJIOBCCHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIIMCHIBATh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

OO0BSACHATH (PpU3MUYECKHE MPOIECCHl U CBOMCTBA TEJI, B TOM YHUCIE€ MU B KOHTEKCTE
CUTyallUll  NPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  [IPUYHUHHO--
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHX IIIaroB ¢ OMOPOi Ha 2—



3 WU3YyYCHHBIX CBOMCTBA (PU3MYECKUX SABJICHUN, (HU3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4M (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHBl M (hOpMyJibl, CBs3bIBarOLIME (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OIEHHWBATh PEATMCTUYHOCTDh TIOJTYYEHHOTO 3HAYCHUS
(Gu3n4eCcKOil BETMUNHBI;

pacrio3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXKHO PEUIMTh MPU HNOMOIIM (PU3HYECKHX
METOJIOB,  MCIIOJNb3ysd  ONMCAaHUE  MCCIENOBAaHUS,  BBIIEISATH  MPOBEPSIEMOE
IIPENIIOJIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh IOPSAKA IPOBEACHUS MCCIEAO0BaHUSA,
JieNIaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOJIIOICHUH U OIIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuo/ia KojiebaHuil MpyKMHHOTO MasTHUKA OT MAacChl rpy3a U KECTKOCTH TPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/bl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcCTpaHeHue
CBETa, pa3jiokeHHe OeJIoro cBeTa B CHEKTP, U3yYEHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HAOJIIOJICHUE CIUIOIIHBIX M JIMHEHYaTbIX CIIEKTPOB M3IYYEHHs): CaMOCTOATEIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaO0Opa 060PyA0BaHMs, ONMCHIBATE X0 ONbITA U
€ro pe3yJbTaThl, (GOPMYIUPOBATH BBIBOIbI;

IPOBOAMTH IPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX HM3MEPEHUMN, ONpEneNss CpeaHee
3Hau€HUE H3MepsieMOol BeNUYuHBl ((OKYCHOE pacCTOsSHUE COOMparoliell JIMH3bI),
000CHOBBIBaThH BHIOOP criocoba nu3mepeHus (I3MEpUTEILHOTO MPUO0pPa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCHOJIb30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JIBUKEHUM 03 HaualbHOW CKOpPOCTH, Nepuoaa KoyieOaHUN MaTreMaTH4eCKOIro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yIiia MpesoMJICHHs OT yIJia MajeHus1): IUIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENHLHO
coOuparb yCTaHOBKY, (UKCHpOBaThb pE3yJibTaTbl IOJYYEHHOH 3aBHCHUMOCTH
GU3NUeCKUX BEIWYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3yJIbTaTaMm
UCCIIE/I0BaHMS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHUE Teja NMpU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOIO Ma/eHus,
KECTKOCTh TPYKUHBI, KOAPPUIUEHT TPEHUsI CKOJIbKEHHUS, MEeXaHW4yeckas padbora u
MOIIHOCTb, 4YacToTa M TMepHoA KoleOaHMH MaTeMaTHYecKOro W MPY>KUHHOTO
MasTHUKOB, ONTHYECKash CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJIHATH
U3MEpEeHUs], CIeays NPEeNIOKEHHON HHCTPYKIMH, BBIYUCIATh 3HAYCHHUE BEIUYMHBI U
aHAJTM3UPOBATh IOJIyYE€HHBIE pEe3yabTaTbl C Y4ETOM 3aJaHHOM IOIPEIIHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opy0BaHUEM;

pa3inyaTth OCHOBHBIE NPU3HAKU H3YYEHHBIX (DU3MYECKHX MOJENel: MarepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYEYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHasi MOJIeNIb ATOMA, HYKJIOHHAs MOJIEJIb aTOMHOTO SApa;



XapakTepu3oBaTh MPUHLUIBl JACHCTBUS H3YYEHHBIX IPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, JATUYMKHU [10JIOKEHHUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOII, JIO3MMETp, Kamepa BuibcoHa), HCHoib3ysd 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIIOJIB30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH HU3Y4YCHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPH PEHICHUH y4eOHO--
IPAaKTUYECKUX 3ajjay, ONTUYECKUE CXEMbI JJIS OCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie ¥ coOuparoLeil J1H3e;

OPUBOAUTH TPHUMEPHl (HAXOAUTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HM M OOecredeHust
0e30I1aCHOCTH MpH OOpalleHuu ¢ NpudOpaMH M TEXHUYECKUMH YCTPOHCTBAaMH,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpYKarollei cpese;

OCYIIECTBIISATh MOMCK HMH(pOpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAaXOOUTh IIYTH OIpeAeIeHUs
JIOCTOBEPHOCTH TOJY4YE€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

UCTIOJIB30BaTh MIPH BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(GU3MUECKOro Ccojep)KaHus, CIpaBOYHble MaTepHuaibl, pecypcbl cetu HHrepHer,
BJIAJCTh MpUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGOpMALUU M3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOILICHHUS HA OCHOBE MH(POPMALUU
U3 HECKOJBKUX MCTOYHHKOB (HU3MUECKOr0 COAEp)KaHMs, MyOJIMYHO MpeJCTaBIsATh
pe3ynbTaThl MIPOEKTHOW WIIM UCCIEN0BATEIbCKOU ACATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BAaTh M3YYEHHBINM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUHU
CBEpPCTHUKOB.



COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepeHue ¢usnueckux BenuuuH. Du3MUecKre MNPUOOpHI.
[Torpemnocts n3MepeHuil. MexayHapo/iHas cucTeMa €IMHHIL.

Kak ¢u3uka m npyrue ecteCTBEHHBIE HayKH H3y4yaroT NMPHPOIy. ECTeCTBEeHHO-HAy4YHBIH
METOJl TO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
JKCIIEPUMEHT [0 TMPOBEpKEe THUMoTe3, O0ObsAcHeHue HabmogaemMoro seiaeHus. Onucanue
bu3HYECKUX SIBICHUHN C IIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHAIOTOBBIM M IU(POBBHIM

puoOpOM.

Jlabopamopnuvie padbomovt u onvimol.

1. OrmpeneneHue LEHbI IeIEHUS IIKaJIbl U3MEPUTEIBLHOTO Mpudopa.

2. H3mepeHue pacCTOsHUMN.

3. HMsmepenue o0bEMa KUIKOCTH U TBEPIIOTO TETA.

4. OrmpezenieHre pa3MepOB MaJIbIX TEJ.

5. M3mepeHue temmepaTypbl NpU IOMOIIM JKUJKOCTHOIO TEpMOMETpa WU JlaTYMKa

TEMIIEPATYPHI.
6. IlpoBeneHne wuccienoBaHMs MO IPOBEPKE TMIIOTE3BI: NAJbHOCTh IMOJIETA ILAPHKA,
MYIIEHHOTO0 FOPU30HTAJIBHO, TEM 0O0JIbIIe, YeM 0O0JIbIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS O CTPOEHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. ONBITH, JO0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILECTBA.

JIBmkeHue yacTul] BemiecTBa. CBsI3b CKOPOCTH JBHKEHHMS YacTUL[ C TEMIIEPaTypOM.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEIIECTBA: MPUTHKEHHUE W
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI ~BEILIECTBA: CTPOEGHHME Ta30B, JKUAKOCTEH M TBEPABIX
(KpucTaJuIM4eckux) Ted. B3auMocBs3b MeX1y CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCcOoOEHHOCTH arperaTHbIX COCTOSIHUUN
BOJIBI.

Hemoncmpayuu.

1. HaOnronenue GpOyHOBCKOTO ABHKEHHS.

2. HaGmonenue nuddysuun.



3. HaGmionenue siBieHUiA, OOBSICHSIOMMXCS MPUTSHKECHUEM WM OTTAJKMBAHHEM YaCTHI]
BEILIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. Ormenka quaMeTpa aToMa METOJIOM PsZIOB (C KCToJIb30BaHUEM (oTorpaduii).

2. OmnbIThl IO HAOJIOICHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OnbIThl IO OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHE TeJl.

Mexanudeckoe naBuxeHue. PaBHOMepHOe W HepaBHOMEpHOe aABMkeHUE. CKOpOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIBM>KEHUH. Pacu€r myTu U BpeMeHU ABUKECHUS.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUSs
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHoctH Tena. [lnotHocts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIECTBA.

Cwia Kak XapakTepucTuka B3aumojenctBus Ten. Cuia ymnpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux 1ianerax. Bec tema. HeBecomocth. CrokeHHE CHII, HAIPaBJICHHBIX I10
onHOU npsiMoil. PaBHozeicTBytonas cui. Cuna TpeHus. TpeHue CKOJIbXEHHSI U TPEHHUE MOKOS.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

1. HaOmronenne MeXaHMueCKOro JIBHXKCHHS Tela.

2. H3mepeHue cCKOpOCTH NPSIMOIUHENHOIO JBUKEHUS.

3. HaGmronenue siBneHUs HHEPIUU.

4. HalGnroneHue u3aMEHEeHHs! CKOPOCTH TIPU B3aMMOJICHCTBHUH TEJL.
5. CpaBHEHME MaccC 110 B3aUMOJEHCTBUIO TEJL.

6. CnoxxeHue cuil, HalIpaBJICHHBIX IO OJJHOM MPSAMOM.

Jlabopamopuvie padomol u onvimel.

1. OrmpeneneHre CKOPOCTH PAaBHOMEPHOTO JABIXKEHUs (LIapuKa B JKHJIKOCTH, MOJIEIH
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIbXKEHHs Opycka WM LIapuKa MO HaKIOHHOH
IJIOCKOCTH.
Omnpenenenue mIOTHOCTH TBEPIOTO TeNa.
OnBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD PACTSKEHMs (IepopMaiii) MpYyKUHBI OT
IIPUJIOKEHHOM CHJIBL.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tejla U
XapakTepa COMPHUKACAIOUINXCS TOBEPXHOCTEH.

Paspnen 4. laBienue TBEPABIX TeJl, :KUAKOCTENH U ra3oB.

Hasnenne. CriocoObl yMEHbIICHHS U YBEIUYeHU JaBiieHus. [laBneHue ra3a. 3aBUCUMOCTh
JIaBJIEHUs ra3a oT 00béMma, Temreparypsl. [lepenada naBieHust TBEPIBIMU TEIAMHU, KUIKOCTIMH
u razamu. 3akoH Ilackansa. [IHeBMarnueckne MamuHbl. 3aBUCUMOCTb JABIEHUS KUIKOCTH OT
rnyounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecs cocyabl. ['mapaBiauueckue
MEXAHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUUMHBI CyIECTBOBAHUS BO3YLIHOMN
o6omouku 3emmu. OmbiTr Toppuuennu. M3mepenue aTtmMochepHOro aaBiIeHHs. 3aBUCHUMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpPHOTO JaBJICHUS.

JleiicTBHE )XUIKOCTH U ra3za Ha NOrpykKEHHOE B HUX TeJo. BelTankuparomas (apxuMe10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.



Hemoncmpayuu.

o Uk wnN R

N

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBneHus KUIKOCTBIO U ra3oM.

CooOmaromuecs cocyabl.

I'mapaBanyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIECH CHJIBI OT 00bEMAa MOTPYKEHHOM dYacTH Tela |
IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcenoBue 1utaBaHus TeN: IUIABAHWE WIM IIOTPYXKEHUE Tl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEN TENA U KUIKOCTH.

Jlabopamopnusie pabomot u onvimeol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOTrpyKEHHOM B KHMJIKOCTb
YacTH Tena.

OnpeneneHne BbITAIKUBAIOIIEH CUJIbI, JACUCTBYIOLIEH Ha TeIo, HOrpyXKEHHOE B
KUAKOCTD.

IIpoBepka HE3aBUCMMOCTH BBITAJKHUBAIOIIEH CHJIBI, JCHCTBYIOIIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

OnbIThI, 1EMOHCTPUPYIOLUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeoMerpa MM KOHCTPYUPOBAHHE JIOAKM M ONpeAcieHue €€
Ipy30I10ABEMHOCTH.

Pa3nes S. PaboTa m MOIIHOCTB. JHeEprus.
Mexannueckasi pabota. MOITHOCTb.
[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBECHs

phlyara.

[Ipumenenue npaBuiia paBHOBECUsl pblyara K OJOKY. «30J0TO€ MPaBUIO» MEXaHHUKHU.

KIIJ mpocTeix MmexaHu3MoB. [IpocTbie MEXaHU3MEBI B OBITY U TEXHUKE.
Mexanudeckas sHeprus. KuHeTnmueckas M mNOTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOTO BH/Ia MEXaHUUYECKOU SHEPTUH B IPYroil. 3aKOH COXPAHEHUS IHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1.

[TprMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1.

2.
3.
4.
8 KJIA

Onpenenenue pabOThl CUJIBI TPEHUS TNPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU30HTAIILHON TOBEPXHOCTH.
HccenenoBanue ycioBUi paBHOBECUS pblyara.
N3mepenne KIIJ[ HakIOHHOM TIOCKOCTH.
N3yuenune 3aK0Ha COXpPAHEHUSI MEXAaHUYECKON SHEPIHH.
CC

Pasnea 6. TemioBbie IBJICHUS.

OCHOBHBIC TOJIOXKCHUS MOJ'ICKYHHPHO“KHHGTH‘ICCKOﬁ TCOpHUU CTPOCHUA BCHICCTBA. Macca

U pasMm

Cppl aTOMOB W MOJICKYII. OHLITBI, MOATBCPKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.
Mopenu TBEPIOTO, )KUIKOTO U ra3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammnueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN



MOJIEKYJISIPHO--KUHETHYECKOW Teopur. CMauMBaHUE W KaNWUIAPHBIE SBJIEHUS. TemioBoe
pacCIIMpPEHHE U CKATHUE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBMXKCHHUS YacTHIIL.
Buytpennsis sHeprus. CnocoObl HM3MEHEHHWs BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
COBepIIeHHE padoThl. BUIbI TeIIONEpe1aun: TeIJIONMPOBOAHOCTh, KOHBEKIIUS, U3TYUCHHE.

KoandecTBOo TemaoTel. YielbHas TEIUIOEMKOCTh BeEIIecTBa. TemIooOMEH M TEIIOBOS
paBHOBecHe. YpaBHEHHE TeIioBoro Oamanca. IlnaBineHue M oTBepJeBaHHE KPUCTATUIMUYECKHUX
BEIIECTB. YAeNbHAs TelioTa IuiaBieHus. IlapooOpa3oBanume u KoHueHcanwus. Mcmapenue.
Kunenue. YnenpHas Terora mnapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATyphl KHIICHUS OT
aTMoc(hepHOTro JaBICHHS.

BnaxnocTs Bo3ayXa.

DOHeprus TOmMBa. Y IeJbHas TEII0Ta CrOPaHHUs.

[Tpunnuner pabotel TermoBblx aBuratenei KIIJ[ TemmoBoro asuratens. TemioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aK0oH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIUIOBBIX IIPOIIECCaXx.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
HaGmronenue nuddy3un.
HabGmronenue siBieHnit cMauynBaHMs M KalTWJUISIPHBIX SIBJICHUH.
Hab6nronenue TemioBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipyu K3MEHEHHH 00bEMa M HarpEBAaHUH WITA OXJIAXKICHHUH.
[IpaBuia uamMepeHus: TeMnepaTypsl.
Buae! Tenonepenaun.
OxJnaxaeHue mpyu COBEPIICHUH PAOOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUIaMH.
. CpaBHeHUE TEMI0EMKOCTEN pa3InYHBIX BEILIECTB.
. Habmronenue KutieHusI.
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. HabmroieHue mocTostHCTBa TeMIEpaTyphl MPH TUIaBICHUU.

13. Mozenu TENI0BbIX IBUTATENEH.

Jlabopamopnuvie padbomot u onvimol.

1.  OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnpITHI IO BRIPAUTMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OmbITHI IO HAOMIOCHUIO TEIIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U TBEPBIX TEll.

4. OrmpezenieHne aBJIeHUS BO3AyXa B OJJIOHE MINPUIIA.

5. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCHMOCTh JaBJIEHHS BO3AyXa OT €ro o0bémMa u
HarpeBaHUs WM OXJIAKICHUS.

6. IlpoBepka TrHUMOTE3bl JMHEHWHOW 3aBUCUMOCTH JJIUHBI CTOJNOWKA JKUIKOCTH B
TEPMOMETPHUUECKOU TPYyOKe OT TeMITepaTyphI.

7. HaOmroneHune n3MeHeHUs] BHYTPEHHEH DHEPTUU Tejla B pe3yibTaTe TEIUIONepenadn U
paboThl BHEITHHUX CHIL
HccnenoBanue sBIEHUS TETNIO0OOMEHA MPU CMEIIUBAHUU XOJIOHOU U TOpSTUEit BOJIBI.
OrnpesiesieHne KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW TIPH TEIJI0OOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.

10. OnpeneneHue yaeabHON TEMIOEMKOCTH BEILIECTBA.

11. HMccnenoBanue npoiiecca UCHapEeHHUS.

12. OnpeneneHre OTHOCUTEIbHOM BIAXXHOCTH BO3AyXa.



13. OnpeneneHue yaenbHON TEIUIOTHI MIABJICHHUS JIbJIA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuszanusi Tel. J[Ba poma 3JIEKTpUUECKUX 3aps/ioB. BzaumojelcTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aWMOJIEUCTBUS 3apSIKEHHBIX TEd OT BEJIUYUHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).

Onektpuueckoe nosie. Hanpspk€HHOCTD anekTpuueckoro nojis. [IpuHuun cyneprio3unuu
IIEKTPUYECKUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsoB. DJIEMEHTapHBIN 3aeKkTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

ONEKTPUYECKUI TOK. YCIIOBUSI CYHIECTBOBAHMS JJIEKTPUUECKOrO ToKa. McTouHMKH
MOCTOSIHHOTO TOKa. JIeMCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoTHBIEHHE
MPOBOJIHUKA. YIEIbHOE COMPOTUBIEHUWE BemecTBa. 3akoH Owma i ydacTKa LEMH.
[TocnenoBarenbHOE U MapaIeIbHOE COSAMHEHUE TIPOBOTHUKOB.

Paborta u MOLTHOCTB 3MEKTpUUECKOro ToKa. 3akoH J[koyms—JIeHna. DnexkTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

ITocrosiHHbIE MarHuThl. B3auMOAEHCTBME NOCTOSHHBIX MAarHMTOB. MarHuTHOE TMOJIE.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe NS )Ku3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe moiie
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 31eKTpOMarHuToB B TEXHUKE. [[eficTBUEe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOIO ToOKa. Mcnonb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHua.
OnektporeHepatop. CrnocoObl TOMyYEHUS DIIEKTPUUYECKOW HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia ANEeKTpUYECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apsyKEHHBIX TEll.
YCTpOKCTBO U IEUCTBUE DIIEKTPOCKOIIA.
DNIeKTpOCTaTUYECKAs UHTYKITHS.
3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.
[IpoBOIHUKY M AUDIIEKTPUKH.
MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
N cToyHNKY TOCTOSSHHOTO TOKA.
JleficTBHS 2EKTPUYECKOTO TOKA.
. DIIEKTPUUYECKUI TOK B )KUJIKOCTH.
. I'a30Bblii pa3psn.
. 3mepenne cuiibl TOka aMIepMeTpoM.
. 3mepenue 31eKTpuuecKoro HampsHKEHUsI BOIETMETPOM.
. Peocrar u Marazus COnpOTUBIIEHUN.
. BzauMopeiicTBuE NOCTOSHHBIX MAarHUTOB.
. MopenvupoBaHrue HEBO3MOXKHOCTH Pa3/CIICHHsI IOJTIOCOB MarHUTA.
. MopenupoBaHrue MarHUTHBIX TTOJICH MMOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarnuTHoe 1noJje Toka. JJIeKTPOMAarHur.
. JlelicTBME€ MarHUTHOTO NOJIL HAa MPOBOJIHUK C TOKOM.
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21.
22.
23.
24.
25.

OEeKTpOBUTATENb NOCTOSIHHOTO TOKA.

HccenenoBanue siBIeHUs IEKTPOMATHUTHON MHIYKIUU.

Oneitel @apanes.

3aBUCUMOCTb HAIIPABIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3HUKHOBEHHS.
OJeKTporeHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopuwie pabomol u onvimol.

1.  OnbITH IO HAOTIOACHUIO SJCKTPU3ALUH TEJI HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

2. HccnenoBanue nelicTBUS NEKTPUYECKOTO M1OJISI HA IPOBOAHUKHU U JUDIIEKTPUKH.

3. CoOopka u npoBepka pabOThl EKTPUUECKOM LM OCTOSIHHOTO TOKa.

4. VI3MepeHue U peryaupoBaHue CUIIbI TOKA.

5. H3mepeHue u peryjanupoBaHUE HANPSIKEHUS.

6. HMccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYILLErO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pE3UCTOpa U HANIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIHME  3aBHUCUMOCTb  3JEKTPHUYECKOIO  CONPOTHUBIICHUS
IIPOBOJAHMKA OT €T0 JIUIMHBI, IUIOIAN [IONEPEYHOr0 CEYEHUs U MaTepHara.

8. IlpoBepka mpaBuia CIIOKEHHsS HAIPSDKEHUH IIPU IIOCJIEJOBATEIbHOM COEAVMHEHHUU
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuia Jiisl CUJIbI TOKA IIPY NApAJUIETbHOM COEIMHEHUU PE3UCTOPOB.

10. Onpexnenenue pabdOThI MIEKTPUUECKOIO TOKA, UAYILLETO YEPE3 PEZUCTOP.

11. OmpeneneHre MOIHOCTH 2JIEKTPUYECKOT0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, HIYLIETO YEPE3 JIAMIIOUKY, OT HANPSKCHUS
Ha Heu.

13. Omnpenenenue KIIJ[ narpeBarens.

14. MccnenoBaHue MarHUTHOTO B3aMMOJEHCTBHS IOCTOSIHHBIX MarHUTOB.

15. MI3yyeHre MAarHUTHOTO TMOJS IOCTOSIHHBIX MAarHUTOB NpU HX OOBEIUHEHHUU U
pa3JeNeHuN.

16. MccienoBanue qeiCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. ONBITHI, AEMOHCTPUPYIOINE 3aBUCUMOCTb CHJIBI B3aUMOAECUCTBHS KaTyIIKU ¢ TOKOM U
MarHura oT CHJIbl TOKAa U HAaIIPaBJIEHUS TOKA B KaTYyIIIKE.

18. M3y4yeHue neiicTBUS MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u usyueHue padoThl AIEKTPOABUTATENS.

20. Nsmepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITEl N0 MCCIEOBAHUIO SIBJICHMS DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEIOBAaHUE
M3MEHEHUH 3HaYeHMsI U HallPaBJIEHUsI MHAYKLIIHOHHOTO TOKa.

9 KVIACC

Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe aBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBbHOCTh
MEXaHUYECKOTO JBWKEHUs. PaBHOMepHOe mpsMOiMHENHOEe ABMkeHue. HepaBHoMmepHoe
npsMOJIMHEHOE NBIKeHHe. CpemHsii W MTHOBEHHAs CKOPOCTh Tela TpH HEPaBHOMEPHOM
JIBIKCHUH.

VYckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHOe aBuxkeHne. CBoboaHoe nageHue. OmbIThI

Tlamunes.

PaBHOMepHOE nBMXEHHE MO OKPYXXHOCTH. [lepuoa m yactora oOpamenus. JluHeitHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.



ITepsoiii 3akoH HptoToHa. Bropo#t 3akon Herotona. Tperuit 3akon HeroTona. ITpuHumn
CYNEPIIO3ULUHU CUIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
IIOKOSI, JPYTHUE BUBI TPCHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUsA. YCKOpEHHE CBOOOJHOIO MajeHus.
JBuxenue 1uaner Bokpyr Comnna. IlepBas kocmuueckas ckopocTs. Heecomocts u
HEPETPY3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota U MOIIHOCTb. PaboTa cui TsKecTH, ynpyroct, TpeHus. CBsi3b
SHepruu U pabotsl. lloTeHuManbHas SHEprusi Tena, MOJHATOrO HaJ IMOBEPXHOCTBIO 3EMIIM.
IToTrenumanpHas 3Heprus cxxaroi npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnronenue MeXaHUYECKOIo IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IyTE€H U TPAEKTOPUU IBMXKEHUSI OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO

pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSIMOIMHEHHOTO IBH>KEHUS.

4. HWccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaOmronenue nBuKeHUs TeNa 110 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcCChl TENNA U ACUCTBYIOLIEH Ha HETO CUIIBIL.

Habmonenne paBeHcTBa CUJl IPU B3aUMO/IEWCTBUH TEJI.
W3meHeHune Beca Tea Npu yCKOPEHHOM JBUKEHUU.

10. Ilepenaya ummnysbca Mpyu B3aUMOJICHCTBUH Tell.

11. IlpeoOpa3oBaHus SHEPTUH TPU B3aUMOJICHCTBUHU TeII.

12. CoxpaHeHue UMIYJbca IIPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMIysbca pu abCOIIOTHO YIIPYroM B3aUMOJICHCTBUH.

14. HaOnroeHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHHE MEXaHUYECKON 3HEPTHH MPHU CBOOOIHOM Ha/IEHUH.

16. CoxpaHeHHEe MEXaHWYECKON SHEPTHH MPH JBMKEHUH TEJIa O] IEHCTBUEM TPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpynpoBaHue TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHHS
IIapHKa UK TEJIEeKKH.

2. OrmpeneneHue cpeaHe CKOPOCTU CKOJIbKEHUS Opycka WM ABM)KEHUS HIapuKa I0
HAaKJIOHHOM INIOCKOCTH.

3. OmnpezneneHue YCKOpEHHUS Tela MpPU PAaBHOYCKOPEHHOM JBIM)KEHHHM IO HAKJIOHHOM
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IMMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TruMOTE3bl: €CIU TNPH PABHOYCKOPEHHOM [BM)KEHMHM O€3 HadaabHON
CKOPOCTH IIyTH OTHOCSTCS KakK psJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.



10.

11.

HccnenoBanre 3aBUCHMOCTH CHJIBI TPEHHS CKOJBKCHHS OT CHJIBl HOPMAIbHOTO
JaBJICHUA.

Onpenenenne kKodhUIMEHTa TPEHUS CKOJBKCHHSL.

OmnpeneneHne XECTKOCTH TPYKHUHBIL.

Omnpenenerre pabOThl CHIIBI TPEHUS TPU PABHOMEPHOM JIBHXKCHHH Teja 10
I‘OpI/I3OHT3J’IBHOﬁ TTOBCPXHOCTH.

OmnpeneneHne pabOThl CHIIBI YIPYTOCTH IMPH MOABbEME Ipy3a C HCIOIBb30BAaHHEM
HETOIBMYKHOTO ¥ MOJIBIYKHOTO OJIOKOB.

M3y4eHue 3akoHa COXPAHEHHSI SHEPTHH.

Pa3zgen 9. Mexannueckue KoJe0aHud U BOJIHBI.
KonebarenpHoe nBmkenue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,

ammuntyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu mpu
KOJIe0ATEIbHOM JIBHKEHUU.

3aryxatomue konebanus. Boinyxnennsle konedanus. Pesonanc. Mexanudyeckre BOJIHBI.
CaolicTBa MeXaHWYEeCKUX BOJIH. [Ipo0OJIBHEIC U MOTIEpeYHbIe BOJHBL. J[JTMHA BOJTHBI H CKOPOCTh
e€ pacipocTpaHeHus. MexaHn4yeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3Byk U yIbTpa3ByK.

Hemoncmpayuu.
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Habmonenune xonebanuil Ten noJ 1eHCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
HaGumonenne konebanuii rpy3a Ha HUTH M Ha IPY>KUHE.

HaGumoeHne BEIHYKACHHBIX KOJICOAaHUH M Pe30HAHCa.

Pacnipoctpanenune npooabHBIX U MONEPEYHBIX BOJTH (HA MOJIEIHN).

Habmonenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie padomol u onvimel.

1.
2.
3.

7.

Omnpenenenye 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHUKA.
Omnpenenenne 4acToThl U Mepro/ia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTH MEpuojia KoyeOaHWH MOJBEIIEHHOTO0 K HHUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NPYKMHHOIO MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTh IepHofa KojeOaHUN MpYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHbIE BOJIHBI.
DNIeKTPOMarHuTHOE TIOJIe. DJIEKTPOMarHuUTHbIE BOJHBL. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHMEe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHOBEIE CBOMICTBA CBETA.

Jlabopamopuvie pabomsl u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.



Pasnes 11. CBeToBbI€ sIBJICHUS.

JlyueBasg moxenb cBera. Mcrounuku ceera. IIpsAMoOnuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomiienue cBera. 3aKOH npenomiieHus cBeTa. IloHoe BHyTpeHHEee OTpakeHue CBETA.
Hcnonp30BaHne IOJHOTO BHYTPEHHEIO OTPAXKEHHS B ONTHYECKUX CBETOBOAX.

Jlunza. Xox nyuedr B nmH3ze. Omnrtuyeckas cucrema (oToamnmapara, MHUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1abHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. Cll0’keHUE CHIEKTPaIbHBIX 1{BETOB.
Hucnepcus cBera.

Hemoncmpayuu.

[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.

Otpaxkenue cBera.

[Tony4yenne n300paXkeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTu4eckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox Jiydeil B paccenBarollen JUH3E.

[Tonryuenue n300paxeHUi ¢ MOMOILBIO JIUH3.

[Mpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopenb riasa.

11. Pa3noxeHue 6e10ro cBera B CIIEKTP.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HbIX L[BETOB.
Jlabopamopnwsie padbomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yIjla OTPaXXEHUSI CBETOBOIO JIy4a OT yIJla IaJCHUs.
2. M3yueHue xapakTepuUCTHK U300pakeHUs MpeaAMeTa B IIJIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCMMOCTH YIJia MPEIOMIIEHHS] CBETOBOTO JIyda OT yrja MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tony4yeHnne n300paxeHnit C MOMOIIBIO COOMPAOLIEH JTUH3BI.

Onpenenenne GOKYCHOIO PaCCTOSHUS U ONTUYECKOMN CHUIIBI COOMpaAroIeit TUH3BI.
OnBITHI O Pa3JI0KEHNIO OEJI0ro CBETa B CIIEKTP.

OneIThl MO BOCHPUATHIO 1IBETa MPEIMETOB NpPU UX HAONIOJAEHWU Yepe3 LIBETOBBIC
(GUIBTPBI.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmneiTel Pesepdopna u nminanerapuas mojens aroma. Moaens aroma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
HyxnonHas wmopnens aromHoro sapa. Mszoronel. PaanoaktuBHble mnpeBpameHus. llepnon
MOJTypacnaaa aTOMHBIX sIJIEp.

SnepHbie peakiyy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCET. DHEPTUs CBA3H
aToMHBIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W geneHus suaep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U3y4YE€HNUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

1. CHOeKTpbl U3IY4YEHHUS U NOTJIOUICHMSL.

2. CnoexTpsl pa3InYHbIX ra30B.

3. CnekTtp Boaopoaa.

L oo N Uk WM R

N o v s



4. HabGnronenue TpekoB B kamepe BuibcoHa.

5. Pabota cu€Tunka HOHU3UPYIOLIUX U3Ty4YEHUH.

6. Peructpauus uznyyeHus NpupoIHbBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwvie pabomot u onvimeol.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHUE HSHEPTUM YACTULBI MO TOPMO3HOMY IyTH (1O

¢dororpadusm).

3. HMsmepenue pagunoakTUBHOTO (hoHa.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENBEHO--0000MIAIONNI  MOAYTh MpEAHA3HAYECH IS CUCTEMATHU3AlWH U
00001IeHNST TPEIMETHOTO COACPIKAHMSI M OIBITA IEATEIHbHOCTH, IPUOOPETEHHOTO MIPH U3YUCHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
busnke 151 00yJaromMXCsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipyu wu3ydyeHUM JAHHOTO MOMYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS — BHJIBI
NESTCIIbHOCTH, Ha OCHOBE KOTOPBIX OOECnedMBaeTCs JOCTHXKCHHE MPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (hOpMUPYETCS E€CTECTBEHHOHAYYHAas
rPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIIECOBAHHS SBJICHUM NPUPOABl U TEXHUKH,
OBJIAJICHUC YMEHUSMHU OOBSICHATH (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
peuaTh 3aJ1a4M, B TOM YUCJIE KAYECTBEHHBIE M KCIIEPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep JAaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
4TO 00yYarOLIUECs BBIOIHAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUH Paclio3HABATh U HAYYHO OOBICHATH (DM3HUSCKUE SBIICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

UCIIONIb30BaTh HAayUHbIE METOJbI MCCIEAOBaHUSA (PU3NYECKUX SBJICHHI, B TOM YUCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAy4YHbIE OCHOBBI HambOOJee BaXHBIX JOCTHXKEHUU COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTHYECKOTO HCIOIB30BAHMUS PA3JIMUYHBIX HCTOYHHUKOB JHEPTUM Ha OCHOBE
3aKOHA MPEBPAIIECHUS  COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUU.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bu6nmoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
99 JIBroKeHre 1 B3aUMOICHCTBUE YaCTHII 9 1 bubnmoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2 1
TPETATHRIC COCTONIIA BettecTRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 2 https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 1 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Paboa # MomHOCT 3 . https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 HpocTsie MexaHH3MEI > ! https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 13



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 2 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
. 1
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 15



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

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HanmenoBanue
(undposbie)
n/  pasgeoBuTeM  Bcecer  KoHTpoubH IpakTHyeck
oOpa3oBaTe/ibHbIE
n NporpamMMmel 0 ble padoThI ue padoThl
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHn4ecKoe
R bu6mmoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41a
CIIOCOOEI €ro
4a6
OIMCAHUS
BzaumoneiictBue bubnmorexa LOK
1.2 20 1 1 https://m.edsoo.ru/7f41a
Tl
4a6
3aKOHEL bubmuorexa [JOK
1.3 10 1 https://m.edsoo.ru/7f41a
COXpaHEHHUs
4a6
Htoro no pazneny 40
Pa3znen 2. MexaHn4yeckHe KoJ1e0aHusI H BOJHBI
MexaHu4eckue bubnorexa [IOK
2.1 7 1 https://m.edsoo.ru/7f41a
KoaeOanus
436
MexaHu4eckue bubmorexa [TOK
2.2 8 1 1 https://m.edsoo.ru/7f41a

BOJIHBI. 3BYK

4a6

Hroro no pazgeny 15

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ IMOJI€ M 3JIEKTPOMArHUTHBIC BOJIHBI

DNeKTpOMaraHuTH
o6 Mo I bubmuorexa [JOK
3.1 6 1 1 https://m.edsoo.ru/7f41a
AIEKTPOMAarHUTH
4a6
bIC BOJIHBI
Hroro 1o pasuery 6
Pasznea 4. CBeToBbIe ABJICHUS
3aKOHEI Bubnuoreka [IOK
4.1 pacrpocTpaHeHH 6 1 https://m.edsoo.ru/7f41a
sI CBEeTa 436
JIMH3BI U bu6mmorexa [IOK
4.2 ONITUYECKUE 6 1 https://m.edsoo.ru/7f4la
prOOpbI 4a6
4.3 Paznoxenue 3 1 1 bubmuorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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0eJI0ro CBETa B
CIIEKTP

https://m.edsoo.ru/7f41a
4a6

Hroro no pazgeny 15

Pa3nea 5. KpanroBble ABJIeHUA

Ucnyckanue u bubnnoreka [HOK
5.1 IIOTJIONICHUE 4 1 https://m.edsoo.ru/7f41a
CBE€Ta aTOMOM 436
CIboeHME bu6mmoreka [IOK
5.2 p 6 https://m.edsoo.ru/7f41a
aTOMHOTO sijIpa
4a6
Sepibre bubmuorexa [JOK
5.3 P 7 1 https://m.edsoo.ru/7f41a
peaknuu 426
Hroro no pazneny 17
Pasnen 6. [loBTopuTe1bHO-00001IAK0IIMIT MOAY /1B
[ToBTOpEenue u
00001IEeHHE bu6mmoreka [JOK
6.1 COJICpIKaHUs 9 1 https://m.edsoo.ru/7f41a
Kypca QU3HKH 32 4a6
7-9 kmacc
Hroro mo pazueny 9
OBIIEE
KOJIMYECTBO
102 12
YACOB IIO

[NPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e ®usumka, 7 knacc/ MepbiwkuH U.M., UBaHoB A.U., AKUMOHEpPHOE 0bLLLecTBO
«N3patenbcTBO «llpocBeleHne»

e ®du3umka, 8 knacc/ MepbiwKnH N.M., UBaHOB A.U., AKUMOHEpHOE 06LLeCcTBO
«N3patenbcTBO «llpocBeleHne»

e ®dusnka, 9 knacc/ NepbiwkuH N.M., TyTHUK E.M., MUBaHoB A.U., MeTposa M.A.,

AKumoHepHoe obuwecTBo «M3aatenbcTBo «lpocBeleHmne»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.yaklass.ru/
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