MMHUCTEPCTBO ITPOCBEILEHUS POCCUNCKON ®EJIEPAITAN
KpaeBoe rocynapcTBeHHOE Ka3eHHOE 00111€00pa30BaTeIbHOE YUPEKACHUE, PEATU3YIolIee
aJlaliTUPOBaHHBIE OCHOBHBIE 001e00pa3zoBarenpHble mporpaMmsl "[lkoma Ne 2"

/:

PACCMOTPEHO U COFJIACOBAH((;‘ 2y - TaE YTBEPKJIAIO
IPUHATO Coser mkomsl .55 S @m\m C.A.
Ha negaroruueckom cosete Iporokom — Ne \ 8501 W7 [Tpuka3 ot 29.08.2025 Nel73
ITIporokon or 29.08.2025 Ne 1 29.08.2025 r Nt 3 s/

PABOYAS ITPOI'PAMMA

yueOHoro npenmMera «Dusukan
1u1st oOy4aromuxcst 7-10 kitaccoB

Pabouast mporpamma paszpabotaHa Ha ocHoBe DenepalbHON aIaNTHUPOBAHHON 00pa30BATEIHHOU
MpPOrpaMMbl  OCHOBHOTO o0miero oOpa3oBaHHs [UIsl OOYYalOIIUXCS C  OrPaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/10pOBbsl. (prKka3 MunucrepcTBa npocsemienus Poccuiickoin @enepaunun ot 24

HOs10ps 2022 1. N 1025)




IHosicuuTennLHAA 3aIHCKA

Pabouas nmporpamma no ¢usuke s odyqaromuxces ¢ THP 7—10 knaccoB pazpaborana Ha OCHOBE
HOPMAaTHBHO-IIPABOBBIX IOKYMEHTOB:

®denepanpublii 3ak0H Poccuiickoit denepanuun «O6 obpaszoBanuu B Poccuiickoii
Oenepanun» N 273-D3;

®DenepalibHOI aanTUPOBAHHOW 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOILIErO
oOpa3oBaHus ISl 00y4aro-IUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0pOBbA. (TIpUKa3
MunucrepcrBa npocseiienus Poccuiickoit @e-nepanun ot 24 Hosi0ps 2022 . N 1025)

OenepalibHON  00pa30BaTEIBHONW MPOTrPAMMBI OCHOBHOTO 00IIero o0Opa3oBaHUs
(ITpuka3z MunucrepcTBa npo-ceemenus: Poccuiickoit @enepanuu ot 18.05.2023 Ne 370 "O6
yTBEep)KIeHUH  (penepanbHOl  00pa3oBaTeNbHOM  MPOrpaMMbl  OCHOBHOTO  OOIIEro
obpaszoBanus" (3apeructpupoBan 12.07.2023 Ne 74223)

[TIOCTAHOBIJIEHUE T'JIABHOI'O T'OCYIAAPCTBEHHOI'O CAHUTAPHOI'O

BPAYA POCCUMCKON ®OEJEPAIIUU or 28 cenrsops 2020 roma N 28 «O6

yrBepxkaeHur caHuTapHbix npasuil CIT 2.4.3648-20 "CaHuTapHO -3IUAEMUOJIOIMYECKUE

TpeOOBaHUS K OPraHM3ALMSAM BOCIUTAHUS U OOYYEHUs, OTABIXa U 03]10-POBICHHS JIETEH U

MOJIOHEXU";

[Tpukaz MunucteperBa npocemieHuss PO ot 22 mapta 2021 r. Ne 115 "O6 yTBepkaeHUn
[lopsinka op-raHM3allM M OCYIIECTBICHUS OOpA30BaTEIbHON JAESITEIbHOCTH 110 OCHOBHBIM
o0mieo0pa3oBarelbHbIM PO-TpaMMaM - 00pa3oBaTeNbHBIM IIPOrpaMMaM HadajabHOTO OOIero,
OCHOBHOT'O O0HIET0 U cpefHero obmiero o0-pazoBanus” Kypc Qusnku — cructeMooOpa3yromui
JUIS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI JIeKAT B OCHOBE
MIPOILIECCOB U SIBIECHUH, U3y4aeMbIX XUMUEH, ONOJIoTHel, acTpoHOMUeN U (u3nueckoi reorpaduei.
du3nuka — 3TO NPEIMET, KOTOPBI HE TOJIBKO BHOCHUT OCHOBHOM BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, HO M TpelocTaBisieT Haubosiee sICHble 00paslibl MPUMEHEHHUs Hay4dHOro MEeToJa
MO3HaHUsA, T. €. crnoco0a IMoJydyeHHUs! JOCTOBEpHbIX 3HaHMH o mupe. Hakowen, ¢usuka — 3T0
IIpEIMET, KOTOPBIA HapsiAy € APYTMMH €CTECTBEHHO-HAyYHBIMM INPEIMETAMH JIOJDKEH JaTh
IIKOJIbHUKAM IMpPEACTaBiIeHHE 00 YBJIEKaTeNbHOCTH HAaydyHOTO MCCIEAOBaHUS U  PajoCTU
CaMOCTOSITEJIBHOTO OTKPBITHSI HOBOT'O 3HAHMUS.

Opna w3 TNaBHBIX 337a4 (Qu3ndyeckoro oOpa3oBaHHs B CTPYKType o0Imiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM
Macchl 0Oy4aroIIMXCs, KOTOpbIe B JalbHENIIeM OyayT 3aHSAThl B CaMbIX Pa3HOOOpPa3HBIX cdepax
nestenbHOCTH. Ho He MeHee BakHOM 3ajaueil siBsieTCs BBIABICHHE U MOATOTOBKA TaJTaHTIMBBIX
MOJIOJBIX JIHOA€H [l  TpOAOJDKEHMs 0oOpa3oBaHUS W JanbHeIed mnpodeccHoHalIbHON
JeSITeTbHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX MCCIEJIOBAaHMMA M CO3/1aHUU HOBBIX TEXHOJIOTHH.
CornacHo HPHUHATOMY B MEXIyHapOAHOM COOOILIECTBE ompenaeneHnto, «EcrecTBeHHO-Hay4Has
IPaMOTHOCTh - 3TO CIIOCOOHOCTH YEJOBEKAa 3aHMMaTh AKTUBHYIO TPaXJAHCKYIO MO3MIHUIO MO
OOIIIECTBEHHO 3HAYMMBIM BOINPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €ro FOTOBHOCTb
MHTEPECOBAaThCSI €CTECTBEHHO-HAYYHBIMH HJesiMH. HaydHO TpaMOTHBIN YENOBEK CTPEMHTCS
y4acTBOBaTh B apryMEHTHPOBAaHHOM OOCYXIACHHU TNPOOIEM, OTHOCSAIIMXCS K €CTEeCTBEHHBIM
HayKaM U TCXHOJIOTHAM, UYTO Tpe6yeT OT HETO CICAYIOINX KOMIIETEHTHOCTEH:

—Hay4HO 00BIACHITH SIBJICHUA,
—OIICHHUBAaTh W IIOHHMAThb OCOOCHHOCTH HAaY4YHOI'o HCCICAOBaHUsA, —HWHTCPIPETUPOBATH
JAaHHBIC W UCITOJIB30BATh HAYUHBIC JOKA3aTCJIbCTBA JJIA IMMOJTYUYCHUS BBIBOJOB.»



N3yuenne ¢u3nku CocOOHO BHECTH periaronuii BKIag B (GOPMHPOBAHUE E€CTECTBEHHO-
HAyYHOU IPAaMOTHOCTH O0YUaAIOITUXCS.

HEJU U OCOBEHHOCTHU U3YYEHUSA YYEBHOI'O TIPEJIMETA «®U3UKA)»»

o Ilean:
Henu wuzyyeHuss ¢GU3MKKM HAa YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHUSI OMpPENEICHBI B
Konuenmun npenogaBanust ydeOHoro mpenmera «®Dusuka» B 00pa3oBaTeIbHBIX
opranmzanusx Poccuiickoit @enepanuy, peaan3yroMX OCHOBHbIE 0011e00pa3oBaTeIbHbIC
MporpamMmbl,  yTBEpKIAEHHOW pewmeHneM Koiutermn MuUHHCTEPCTBA  IPOCBELICHHUS
Poccwuiickoit @eaeparuu, npotokon oT 3 aekadpst 2019 r. Ne [TK-4BH.
Henu nzyyenus Hu3nuku:

e —TpUOOpETeHNE UHTEPECa U CTPEMIICHUS 00YJaIOIIMXCs K HAYYHOMY M3Y4EHHIO TPHPO/IbI,
Pa3BUTHE UX UHTEIUICKTYaJIbHBIX H TBOPYECKHX CIIOCOOHOCTEH;

e —pa3BUTHEC TMPEICTABJICHHA O HAy4YHOM METOAE TO3HaHUA ©  (HOPMUPOBAHUE
UCCIICIOBATEIHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;

e —(dopmMupoBaHuEe HAyYHOrO MHPOBO33PEHHS KaK pe3yJbTaTa M3y4CHUS OCHOB CTPOCHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HKH;

e —(dopmupoBanue mpencTaBiICHU O ponu (GUMKK IS PA3BUTHS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

® —pa3BUTHE TIPEACTABICHUI O BO3MOXHBIX cepax Oyaymed mnpodeccnoHaTbHON
NEATENIHOCTH, CBS3aHHOM C (M3MKOH, MOJArOTOBKA K JajbHEHIIEMY OOYYEHHIO B 3TOM
HAalpaBJICHUY.

e JlocTmwKeHHE ITHX LeJeld Ha YpOBHE OCHOBHOTO OOIIEro oOpa3zoBaHHs OOeCTeuyMBaeTCs
peleHreM CISAYIOUINX 3a/1a4:

e —npuoOpeTeHrne 3HaHU O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHUUYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e —qmpuoOpeTeHHe YMEHUM ONHUCHIBATH U  OOBICHATH  (U3MUECKHE  SBICHUS  C
MCIOJIb30BaHUEM TIONyUYEHHBIX 3HAHUM;

® —OCBOGHHME METOJOB pEUIEHHs] MPOCTEHIINX pacdyE€THHIX 3a4ad C HCHOJb30BAHUEM
(u3nyecKnux MoJelel, TBOPUECKUX U MPAKTUKO-OpPUEHTUPOBAHHBIX 3a71ay;

e —pa3BHUTHE YMEHHUI HAOIIOIaTh MIPUPOIHBIE SIBJICHUS U BBHITIOIHATH OMBITHI, TA0OPATOPHBIE
paboTel W OKCMEPUMEHTaJIbHBIE MCCIEJOBAHUS C HCIOJIB30BAHUEM HW3MEPHUTENbHBIX
prOOpOB;

e —ocBoeHME NpuEMOB paboThl ¢ HHPOpManuell Qu3nUecKkoro coaepx aHus, BKIHOYas
MH(OPMAIIUIO O COBPEMEHHBIX TOCTHKEHUSIX (DM3HMKH; aHATTU3 U KPUTUYECKOE OI[CHUBAHHE
uH(pOpMaINH;

® —3HAKOMCTBO cO chepamu npodecCHOHATHHOU EATeTLHOCTH, CBI3aHHBIMU C (DU3UKOMU, U

COBPCMCHHBIMU TCXHOJIOTUSAMH, OCHOBAHHBIMH HAa JOCTUKCHUAX (1)1/1314%01(0171 HAayKHn

KOPPEKIIMOHHO-PA3BUBAIOIAS HAITPABJIEHHOCTDb YYEBHOI'O IPEJMETA
«OUBUKA» nocTuraercsd 3a cuer:

. Pa3BUTHS PEYEMBICTUTEIBHON AESTEIbHOCTH B MPOLIECCE YCTAHOBICHUS JIOTUYECKHUX
BHYTPH- M MEXKIPEIMETHBIX CBS3€H, OBJIAQJCHHS YMEHHSIMHU CpPaBHUBATh, HaOIIOJATh,
000011aTh, aHANIW3UPOBATH, J€JaTh BBIBOJABI, NPUMEHATh (U3UYCCKHUE 3HAHUS IS
O0OBSCHEHHS CBOMCTB SIBICHUN W BEIECTB, YCTAHOBIICHUSI CBSI3H MPOIIECCOB U SIBJICHUH;



. IIPUBJICYCHUS MEXAUCLUIIMHAPHBIX CBS3€H, WHTCHCHUBHOTO HWHTEIIEKTYaJIbHOTO
pa3sBUTHS CpEACTBAMHM MaTeMaTHKW Ha MaTepuaie, OTBEYAIOIIeM OCOOCHHOCTAM H
BO3MOKHOCTSIM y4YaIllUXCS;

. aKTUBHOTO HCIOJB30BAHUS COBMECTHBIX C yuuTeneM (opMm paboTbl (Hampumep,
3ajauu, TpeOyromye TPUMEHEHHS CIOXKHBIX MAaTeMAaTUYECKUX BBIYUCICHHH U (QOpMyI, IO
TEMaM pELIA0TCs B KJIACCE C IIOMOILBIO YUUTENS);

. (bopMHUpOBaHUS, PACIIUPEHUS U KOOPIUHALUHU MPEIMETHBIX, MPOCTPAHCTBEHHBIX H
BPEMEHHBIX IIPEJCTaBICHUN Ha MaTepuase Kypca, B IPOLECCe MPOBEICHUS JEMOHCTPALIMIA,
OTIBITOB, HAOJIOJICHUH, SKCIIEPUMEHTOB;

. CHEIHUAJIBbHOTO CTPYKTYPUPOBAHUS U aHANIM3a M3y4yaeMoro marepuaia (BbIACIICHHE
CYILIECTBEHHBIX TPU3HAKOB U3y4aeMbIX SIBICHUN U YCTAHOBJICHUE UX B3aUMOCBSI3H),
. (dhopMUpOBaHUS TTO3HABATENIBLHOM IE€ATEILHOCTH B X0/1€ (PU3UUECKUX IKCIIEPUMEHTOB

1 HaOJIOJIEHUH, TIPU BBIOJIHEHUH J1a00paTOPHBIX pabOT: yMEHHUs BBIICIATh U OCO3HABAThH
yueOHYI0 3aJauy, CTPOUTh U OPEUYEBIIATH IUIaH JIEHCTBUM, aKTyallu3UpOBaTh CBOM 3HAHUS,
noaduparh aJeKBaTHBIE CPEICTBAa JESATENbHOCTH, OCYIIECTBIATH CAMOKOHTPOIb U
CaMOOIICHKY JICHCTBUI:

. UCIOJIb30BaHUE METOAO0B Au(GEepeHIUPOBAHHON paboThl ¢  O0y4aroIUMUCS:
MOBTOPEHHUE, aHAM3 M YCTpPaHEHHE OMIMOOK, pa3paboTKa M BBINOJIHEHUE HEOOXOIUMOTO
MUHUMYyMa 3aJaHUil Ui JUKBUJAIMM WHAWBUAYAIbHBIX MPOOENOB, CHUCTEeMaTH3aIlus
WHIUBUAYAIbHBIX 3a/IaHUN ¥ PA3BUBAIOIIMX YIIPAXKHEHUN;

. JOTIOJIHUTEIHHOE UHCTPYKTUPOBAHUE B XO/€ YUeOHOM 1eATeIbHOCTH;

. CTUMYJHpPOBAaHUE Y4eOHOM JEATENbHOCTH: IMOOILIPEHHE, CHUTyalus Yycrexa,
noOyXK/IeHNEe K aKTHBHOMY TPYIy, SMOIMOHAIBHBIA KOMQOPT, A0OpPOKEIATETbHOCTh Ha
YpOKE;

. WCTIOJIb30BAHUS CIICIUAIBHBIX MPUEMOB M CPEICTB OOyUYCHHS, PUEMOB aHAIHM3a U
Mpe3eHTallMy TEKCTOBOIO MaTepuana, 00eCleunBaOIINX pean3aliio METoa «00XOJHBIX
MyTei», KOPPEKIIMOHHOTO BO3JCHCTBHUS HA PEUYEBYIO JI€ATEIbHOCTD, OBBIIIEHUE KOHTPOJIS
3a YCTHOM ¥ MMCBbMEHHOM PEYbI0.

OO6yuatomuecst ¢ TSOKETBIMA HApYIICHUSIMA PEYU H3-32 OCOOCHHOCTEW CBOETO PEUeBOroO,
MIO3HABATEIbHOIO M JIMYHOCTHOTO PAa3BUTHUS HYKJAIOTCA B CYIIECTBEHHOM ajanrtanuu
nporpammel o gusuke. OcBoeHHE yueOHOTO MaTepuana BeaeTcs nuddepeHIInpoBaHHO C
BKJIFOUEHHUEM D3JIEMEHTOB KOPPEKIIMOHHO-PAa3BUBAIOIINX TEXHOJOTMM, OCHOBAaHHBIX Ha
MPUHIIMIAX YCUJICHUS MPAKTUYECKON HAIPaBJICHHOCTH M3y4aeMOro maTepuana; Ormopbl Ha
KU3HEHHBIH OMBIT OOYYAIOIIMUXCS; OPUEHTAIlMM Ha BHYTPEHHHE CBS3U B COJCpPKAHUHU
M3y4aeMOro MarepHualia Kak B paMKax OJHOTO MpeAMeTa, TaK U MEXIy MpeIMEeTaMu,
HEOOXOJMMOCTH M JOCTATOYHOCTH B ONpEJeNeHHMH 00bEMa H3yyaeMoro MaTepuala;
BBEJIEHUS B  COJEpKaHUE  Y4YeOHBIX  TIpOrpaMM  KOPPEKIMOHHBIX  3aJlaHuM,
MpeAyCMATPUBAIOIINX aKTUBU3AIUIO TO3HABATEIILHON JEATEIbHOCTH.

OcHoBHast ~ Qopma  opraHuzamuu  yd4eOHOro  3aHATHS:  ypok.  Mcmomp3yroTces
WHIUBUAYAJIbHbIE, TPYITIOBBIE, HHIAWBUIyaTbHO-TPYIIOBBIC, PPOHTAIBHBIE BUIBI pAOOTHI.

MECTO YYEBHOI'O TIPEJMETA «®U3UKA»
B YYEBHOM IIJIAHE
7-10 KJIACCBI
VYuebnsiii npeamer «du3nkay peanu3yeTcss Kiaccax 3a CueT 00sS3aTeIbHON YacTh
y4eOHOro IJjaHa.



B pamkax amantupoBaHHON 00pa3zoBaTelnbHON Mporpammel mis aeteit ¢ THP na u3ydenue
¢uzuku ¢ 7 mo 9 (10) xmacc oTBOAUTCS MO 2 yaca B HEAEMIO, U3 pacuéra 34 yueOHbIC HEen
B I'OJI.

COAEP) KAHUE YUEBHOI'O KYPCA «®U3UKA» 7 — 10 KJIACCBI (mo rogam
o0yueHus)

7 KJ1acc

Pa3neu 1. ®usuka u e€ posib B NIO3HAHUHN OKPYKAKOIIEro MUpa

®uszuka — Hayka O mpupone. SBieHus HIpUPOIBI (MCl). ®u3nuecKue SBICHUSA:
MEXaHWYECKUE, TEIUIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BeqnuMHbL. M3Mmepenue ¢uznueckux BenauuuH. Pusnyeckue npuOOpHI
[TorpemHocTs u3MepeHnii. MexxayHapoHas CHCTEMa €AMHHII.

Kak ¢usnka u apyrue ectecTBEHHble HAyKH M3ydaroT npupoay. EcTecTBeHHO-Hay4HBbIH
METOJ| TO3HaHMs: HaOJII0JeHHe, MOCTAaHOBKA HAY4YHOTO BOIIPOCA, BBIIBUKEHHME TMIIOTE3,
HKCHEPUMEHT IO MPOBEpKE TIMIOTE3, OOBsICHEHHWEe HabmonaemMoro spieHus. OmnucaHue
(U3NYECKUX SIBIICHUH C TOMOLIBIO MOAETIEH.

Hemoncmpayuu

1. MexaHuueckue, TeIIoBbIe, JEKTPUUYECKUE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

2. dusnueckue NpubOpsI U MpoLeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U LU(POBBIM
puOOpOM.

Jlabopamopuvie pabomul u onvimul
Onpenenenre UEeHb JeNIEHUs MIKaJIbl U3MEPUTEIBHOIO TpHoopa.

N3mepenue paccTossHUMN.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

Onpenenenre pa3smMepoB MaJIbIX Tel.

N3mepenune TtemriepaTypbl NpPU IOMOIIM JKHJIKOCTHOTO TEpMOMETpa M JaTdhKa
TEMIIEPaTyPBI.

6. [IpoBenenune uccienoBaHus MO MPOBEPKE TI'MIOTE3bl: JAJBHOCTh IOJIETA LIAPHKA,
MYIIEHHOTO0 TOPU30HTAJIbHO, TEM 0O0JIbIIIE, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBa

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJBI, UX pa3Mmepbl. OMNbITHL, JOKa3bIBAIOLINE
JVICKPETHOE CTPOEHUE BEIIECTBA.

JIBmkeHne wacTull BemecTBa. CBs3p CKOPOCTH MABM)KEHHS 4YacTHIl C TEMIIEpPATypoOH.
bpoyHoBckoe nBmxenue, nuddysus. BzanMoneiictBue 4acTHll BelecTBA: NPUTSDKEHUE U
OTTaJIKUBaHUE.

ArperatHble  COCTOSIHMSI ~ BEILECTBA: CTPOCHHME TIa30B, IJKUAKOCTEH M TBEPIBIX
(kpucTaUIMUECKUX ) TeNl. B3auMOCBSA3b MEXKIy CBOMCTBAMM BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX W HMX AaTOMHO-MOJIEKYJISAPHBIM cTpoeHHueM. (OCOOEHHOCTH —arperaTHbIX
COCTOSIHUY BOJIBI.
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Jemoncmpayuu
1. Habmtoienne 6poyHOBCKOTO JIBUYKEHUSI.
2. Ha6mronenue quddysun.

1 MC — smeMeHTH COJIepIKaHUsl, BKIIIOYAIOIINE MEXIIPEIMETHBIE CBSI3H,
KOTOpBIE MOJPOOHEE PACKPBITHI B TEMATUUECKOM TUIAHUPOBAHHU.

% 31ech 1 faee MPUBOMTCSA PACIIMPEHHBII NIepedeHb NTaGopaTopHbIX paGoT i OMBITOB, K3 KOTOPOTO YUHTENb AENAET BHIGOD 110 CBOEMY YCMOTPEHHUIO
U ¢ y4E€TOM CIHCKA IKCIEPUMEHTAIBHBIX 33/ITaHUH, NpeiaraeMeix B pamkax OI'D no ¢usnke.



3. HalGmronenue siBiieHnit, 0OBSCHAIOMMXCS MPUTSHKEHUEM WA OTTATKWBAHUEM YaCTHII
BEILIECTBA.

Jlabopamopuvie pabomul u onvimul

1. Ornenka araMerpa aroMa METOAOM PSIIOB (C UCTosib3oBaHueM (hoTorpaduwii).
2. OnbITHI 10 HAOTIOICHUIO TETIOBOTO PACIIMPEHHMSI Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSIKCHHSL.

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tel

Mexanuueckoe aBuxeHue. PaBHomepHoe u HepaBHOMepHOe JiBHkeHHE. CkopocTb. CpenHsist
CKOpOCTb IPU HEPABHOMEPHOM JBHKEHUU. Pacu€T myTu 1 BpEMEHHU IBUKEHUS.

SBnenue wuHepuuU. 3aKOH HWHEpIUH. B3aumoneicTBue Ten Kak MPUYMHA H3MEHEHUS
CKOpOCTH JBIWKEHHUA Ted. Macca kak Mepa UHepTHOCTH Tena. [lnotHocTs BemiectBa. CBsi3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYI B €IMHUIIE 00BhEMA BEIIECTRA.

Cuna Kak XapakTepucTUKa B3auMojeucTBua Ten. Cuiia ynpyroctd W 3akoH ['yka.
N3Mepenne cuiibl ¢ TOMOIIBIO JUHAMOMETpa. fIBJIeHUE TATOTEHUS U cuiia Tsokectr. Cuta
Tsokectn Ha gpyrux 1oianerax (MC). Bec tenma. HeBecomocts. CrokeHue cud,
HalpaBJIE€HHbIX 1O OJHOW mpsMoi. PaBHogelcTByromas cui. Cuna tpeHus. Tpenue
CKOJIBXKCHUS U TPEeHHE MOoKos. Tpenue B mpupoje u rexuuke (MC).

Hemoncmpayuu

1. Habmoienne MexaHn4eckoro JBHKEHUS Tema.

2. N3mepenune ckopocTu MpSIMOJIMHEHHOTO ABHKEHUS.

3. Habntoienue siBjeHUs] UHEPIIUH.

4. Habmtoienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.

5. CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEIl.

6. CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMOM.

Jlabopamopuvie pabomul u onvimul

1. OmnpeneneHre CKOPOCTH PABHOMEPHOI'O JIBMKEHHS (IIapHKa B KUJAKOCTH, MOJIEIH
ANEKTPUYECKOTO aBTOMOOWJIS U T. 11.).

2. Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUS! OpycKa WM HIapuKa MO HAKIOHHOM
MJIOCKOCTH.

3. Onpenenenye MIOTHOCTU TBEPJIOTO TeENA.

4. OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTshKeHUs (Iedopmaiiuu) npy>KuHbI OT
MIPUIIOKEHHOMN CHUIIBL.

5. OnbIThL, EMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI TPEHUS CKOJIbKEHUS OT CHJIIbI

JABJICHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH M Ta30B

Hasnenue. CriocoObl yMEHBIIIEHUS M YBEIMUEHUS JaBleHus. JlaBneHue raza. 3aBUCUMOCTb
JaBIeHHUA Ta3a OT o00béMa, TemmepaTyphl. llepemaua naBneHUs TBEPABIMU TelaMH,
KUIKOCTAMU M ra3zamu. 3akoH Ilackansa. IIHeBMaTMueckue MalMHbBL. 3aBHCHUMOCTD
JABJICHUS KUJIKOCTU OT TIyOouHbl. ['uapocraTudeckuii mapagokc. CooOmarommecs coCyabl.
['mapaBnuyeckre MEXaHU3MBI.

Atmocdepa 3emnu u atmocepHoe naBineHue. [IpUYMHBI CYyIIECTBOBAaHHS BO3AYIIHON
o6onouku 3emin. OnbiT Toppuyennu. U3mepenue atMochepHOro AaBieHus. 3aBUCUMOCTb
aTMoc(epHOro MaaBlieHUS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl misi U3MEpeHHs
aTMOC(EepHOTO TaBJICHHS.

JleiicTBrE KUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJo. BrITamkuBaromas (apXxuMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Hemoncmpayuu

1. 3aBHUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.



[lepenaya naBneHus KUIKOCTHIO U Fa30M.

CooOmmarommecs COCy/Ibl.

I'mppasinueckuii npecc.

[TposiBienue neiicTBus aTMOC(HEPHOTO JaBICHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMa MOTPYKEHHON dYacTH Tela H
IJIOTHOCTHU KUIAKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue 1utaBaHus Te: IUUIaBaHUWE WJIM TOTPY>KEHHE TeNl B 3aBUCUMOCTH OT
COOTHOILIEHUS INIOTHOCTEN TEJa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimul

o 0k~ wDd

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B KUIKOCTh
4acTHU Tea.

2. Onpenenenre BBITAIKUBAIONIICH CHIIBI, JCHUCTBYIOIIEH Ha TeJO, MOTPYXKEHHOE B
AKHUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUJIBI, JEHCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT Macchl Tela.

4. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIONICH CUJIBI, IEHCTBYIOIIEH

Ha TeJO B JKUAKOCTU, OT 00bEMa MOTrpY>KEHHOM B JKUIKOCTh YACTU TeJla U OT IIOTHOCTH
KHUJKOCTH.

5. KoucTpynpoBanue apeomerpa WM KOHCTPYHPOBAaHUE JIOJKM U OMIpeneleHue eé
Ipy30M0IbEMHOCTH

8 knacc

1. IloBTopenme kypca 7 kiacca

Pacuer mytu u BpeMeHH IBMXKEHMs Tena. Macca Tena IJIOTHOCTH BeELECTBa. SIBieHHe
TsroteHus. Jlapnenue TBepAbIX Te. Pacuer naBiieHUs Ha THO U CTEHKHU COCy1a

Pa3nea 5. PaGora n MoHOCTH. JHEpPrus

Mexannueckas pabota. MoIHOCTb.

[IpocTeie MexaHU3MBIL: pblYar, 0J0K, HAaKJIOHHAs MJI0CKOCTh. [IpaBuiIo paBHOBecUs pblyara.
[IpumeneHue nmpaBuiia paBHOBECHs pblyara K 0soky. «30510Toe npaBuio» mexaHuku. KI1J]
MIPOCTBIX MeXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprus. Kunetnueckas u noTeHuHaibHas sHeprus. [IpeBpaiienue ogHOro
BHJIa MEXAHUYECKON SHEPTUHU B IPYroil. 3aKOH COXPaHEHHUs SHEPTHUHU B MEXAHUKE.
Jemoncmpayuu

1. IIpuMepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomovt u onvimul

1. Omnpenenenue pabOThl CHIIBI TPEHUS MpPU PABHOMEPHOM JBIDKEHHUHM Tena [0
TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.

3. N3mepenue KII/[ HakJIOHHOH TUIOCKOCTH.

4. N3yuyenue 3aK0Ha COXpaHEHUS MEXaHUYECKOM YHEPIUH.

Pa3nen 6. TennnoBble ABJI€HUS

OCHOBHBIE TTOJIOKEHUSI MOJICKYJIIPHO-KUHETUUECKOW TEOPUU CTPOSHHUS BeliecTBa. Macca u
pa3Mepbl aToOMOB W MOJIEKYJI. OTBITB, TOATBEPKIAIONIME OCHOBHBIC TOJIOKEHUS
MOJICKYJIIPHO-KMHETHYECKOU TEOPHH.

Mopenu TBEPAOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSHUM BemiecTBa. Kpucrammmieckue u
amopdusie Tena. OOBSCHEHHE CBOWCTB Ta30B, JKHJAKOCTEH M TBEPIBIX TEJI HAa OCHOBE



MOJIO)KEHUN MOJIEKYJISIPHO-KMHETHYECKOW Teopur. CMaurBaHWE W KaNWJUISIPHBIE SIBJICHUS.
TemnoBoe paciiMpeHue u cxaTHe.

Temneparypa. CBsi3b TeMIIepaTypbl CO CKOPOCTBIO TEINIOBOTO ABUKEHUS YaCTHII.
Buytpennsis sueprus. CrnocoObl M3MEHEHMs] BHYTPEHHEW OHHEpruu: Tervionepenadya u
coBepileHue padoTel. Bupl Temonepenayu: TEIONPOBOAHOCTb, KOHBEKIIUSA, U3JIyYCHHE.
KomuuectBo TeminoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TemIooOMEeH W TEIIOBOE
paBHOBecHE. YpaBHEHHE TEIUIOBOTO OanaHca.

[InaBneHue U OTBEpJEBAHHE KPUCTAUIMUECKUX BEIIECTB. YJeJbHAas TEIIOTAa IJIABJICHUSI.
[MapoobpazoBanue u kouaeHcauus. Wcnaperame (MC). Kumenue. YpenpHas TeruioTta
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpATyphl KHIIEHHUS OT aTMOC(HEpHOro JaBJICHUS.
Bnaxnocts BO3ayXa.

DHeprus TOIUMBA. Y IebHAas TEII0Ta CTOPaHuUs.

[Tpunnuner padoTel TemnoBeix aBurateneit. KIIJ temmoBoro nsuratens. TerioBsie
JIBUTATENH | 3aIIUTa OKpykaromieit cpeast (MC).

3aK0H COXpaHEHUS U IPEBPAILCHUs SHEPTUH B TEIUIOBBIX mporteccax (MC).
Hemoncmpayuu

Habmonenne 6poyHOBCKOTO IBUYKEHUS.

Ha6monenue nuddysum.

HabGmronenue siBIeHn CMauYuBaHUsI M KalTWJUTSIPHBIX SIBJICHUH.

Hab6mronenre TeniaoBoro pacuimpeHus Tel.

N3menenune naBiaeHus ra3a npu K3MEHEHHH 00bEMa M HAarpEeBaHUM WJI OXJIAXKICHHH.
[IpaBuna n3amMepeHus TeMIepaTypsl.

Bupael Terionepenayu.

OxJtax/ieHre Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue nipu coBepiiieHnr pabOThl BHEITHUMU CUJIaMHU.

CpaBHeHHE TEMI0EMKOCTEN pa3INYHbIX BEIECTB.

Habmoaenve kumeHmus.

HalGmronenne mocTostHCTBA TEMIIEPATYPHI MPH TUTABICHUH.

13. Mojenu TeIIOBBIX ABUTATEIICH.
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Jlabopamopuvie pabomol u onvimul

OmnBITH IO OOHAPYKEHHIO EHCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSHKEHUSI.

OnbIThI 10 BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WIIM caxapa.

OnbITH O HAOTIOIEHUIO TEIUIOBOTO PACHIMPEHMSI Fa30B, ) KUIKOCTEH U TBEPBIX TEIN.
Onpenenenue 1aBiaeHNs BO3AyXa B OasIOHE MINPHILIA.

OnbITH, AEMOHCTPUPYIOILIME 3aBUCHUMOCTb JABJICHHS BO3AyXa OT ero o0béMma U
HarpeBaHUs WIN OXJIaXICHUS.

o~ D E

6. IIpoBepka rumoTe3sl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJOMKA J>KHIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TEMIIEPATYPHI.

7. Habntonenne n3MeHeHNus BHYTPEHHEH SHEPTHH Tela B pe3ysibTaTe TeIulonepeadu 1
palboThI BHEIIHUX CHUII.

8. HccnenoBanue siBJIeHUS TEMIO0OMEHA MPU CMEIIMBAHUH XOJIOHOW U ropsiueil BOIBI.
9. OmnpeneneHre KOJIMYECTBAa TEIUIOTHI, MOJIYYEHHOIO BOJOW MpHU TEIUIOOOMEHE ¢
HarpeThiM METANINYECKUM LIHWJINHAPOM.

10. OmnpeneneHne yaeapHON TEMIIOEMKOCTH BEIIECTBA.

11. HccnenoBanue npouecca vCnapeHusl.

12. OrnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3AyXa.

13. Onpenenenue ynenbHON TEMIOTHI IUIaBJIEHUS JIbJA.

9 kjacc



IToBTOpeHue Kypca 8 kiiacca

KonnuecTBo TeruioTsl. DHEprusl TOIJIMBA. Y A€NbHAs TEIUIOTA CropaHus. Y IeJabHas TEIoTa
miaBienus. 3akoH Jxkoyns — Jlenma. Pabora amekTpudeckoro TOka. MOIIHOCTh
ANEKTPUYECKOTO TOKA.

Pa3nesa 7. DiiekTpuyeckue M MATHUTHBIE SIBJICHHSA

Onexrpuszanus ten. JBa poga aneKTpudyeckux 3apsioB. BzaumonelicTBue 3apsyKeHHBIX TEI.
3akon KyioHa (3aBUCMMOCTb CHJIBI B3aUMOJCHCTBHUS 3apsSKEHHBIX TeJl OT BEIMYHMHBI
3apsJI0B U PACCTOSIHUS MEXKIY TEIaMu).

Onexrpuueckoe none. Hanpsok€HHOCTh anekTpuueckoro nons. [lpuHimun cynepnosunuun
ANEKTPUYECKUX T10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsfoB. DJeMEHTapHbIA 3iekTpuueckuil 3apsa. CrpoeHue
atoma. [IpoBOAHUKY 1 JUAIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUYECKOIO 3apsiia.
ONEKTpUYECKU TOK. YCIOBUS CYHIECTBOBAHUS JJIEKTPUYECKOro ToKa. McTouyHuku
MOCTOSIHHOTO TOKa. JIeMCTBUS 3JEKTPUUECKOTO TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOER).
DIEKTPUYECKHI TOK B )KHUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuna Toka. DleKTpuueckoe HamnpspkeHue. ConpoTHUBIECHHE
MIPOBOJIHUKA. YJIEIbHOE CONPOTUBIECHUE BemiecTBa. 3akoH Oma Ui ydacTKa LemH.
[locnenoBarenpHOE U NapaIEIbHOE COEAMHEHUE TTPOBOJHUKOB.

PaGota u MOUTHOCTB 37EKTpUYECKOro ToKa. 3akoH [koyns— JleHna. DaekTpruueckue menu
U IOTpEOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KopoTKoe 3ambIKaHHeE.

[TocTostHHbIE MarHuUTHl. B3aumonelcTBHME NOCTOSHHBIX MArHUTOB. MaruuTHoe IoJje.
MarnuTHOe 1oJjie 3eMJIM U €ro 3HaueHHe JJis )KU3HU Ha 3emie. OnbIT Dpcerena. MarHutHoe
MOJIE DBJIEKTPUYECKOro Toka. [IpruMeHeHHne »>IeKTpOMarHUTOB B TeXHHKE. JleiicTBue
MarHMUTHOTO MOJS HAa HIPOBOAHMK C TOKOM. OJEKTPOJBUIATEIb IOCTOSHHOIO TOKA.
Hcnonb30BaHue 21eKTpoIBUTaTENIEH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OneiTel  @apages. SBineHue  snekTpoMarHUTHOW — uHAyKuuu. [lpaBuno  Jlenna.
Onektporereparop. CrocoObl MOJYYSHHS DJIEKTPUUECKOW DHEPTruu. DJIEKTPOCTAHIMU Ha
BO300OHOBJISIEMBIX UICTOYHHKAX SHEPTHUH.

Jemoncmpayuu

1. DneKkTpu3aius Tel.

2. JIBa poJia 2JIEKTPUYECKUX 3aps0B M B3aUMOJECHCTBHE 3apsKEHHBIX TEll.
3. Y CTpOUCTBO U IEHCTBHE IIEKTPOCKOIA.

4. OnexTpocTaTuuecKas HUHAYKIHS.

5. 3aKOH COXpaHEHMS IEKTPUUECKUX 3apsII0B.

6. [IpoBOIHMKYU U JUDIIEKTPUKHU.

7. MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

8. HcToYHMKH TOCTOSTHHOTO TOKA.

9. JIenCTBUA DJIEKTPUYECKOTO TOKA.

10. DNEKTPUUECKUN TOK B JKUIKOCTH.

11. I"a30BBbIii pazpsa.

12. H3mepenne cuibl TOKa aMIIEPMETPOM.

13. N3mepenne 3IeKTpUYeCKOro HaNpsKEHUs BOJIBTMETPOM.

14. Peocrar u Mara3uH COIIPOTUBIICHUN.

15. BsaunMoelicTBUE TOCTOSHHBIX MAarHUTOB.

16. MopennpoBaHre HEBO3MOKHOCTH PA3EIECHHS MOJOCOB MarHUTA.
17. MopennpoBaHrue MarHUTHBIX MTOJIENW TOCTOSTHHBIX MarHUTOB.

18. OmeIT Opcrena.

19. MarauTtHoe 1ose Toka. DJIeKTPOMarHuT.



20. JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21 DneKTpOABUTaTEIb IOCTOSTHHOTO TOKA.

22. HccnenoBanue sBiaeHUs 3J1€KTPOMArHUTHOM MHIYKIUU.

23. OmnbiTel Dapanes.

24. 3aBUCUMOCTD HalpaBJIeHUS UHIAYKIMOHHOIO TOKA OT YCJIOBUIN €r0 BOSHUKHOBEHHUS.
25. DneKTporeHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimul

1. OmnbITH IO HAOTIOACHUIO SJCKTPU3ALUH TEJI MHAYKIIUEH U PH CONMPUKOCHOBEHHH.

2. HccnenoBanue 1eiCTBUS JIEKTPUUYECKOTO M0JI HA IIPOBOJIHUKH U JUBJIEKTPUKU.

3. CO6opxka 1 mpoBepka pabOThI ANEKTPHUUECKON HEMH OCTOSTHHOTO TOKA.

4. W3mepenue u perysinpoBaHHue CUIIbI TOKA.

5. W3mepenue u perympoBaHue HANPSKCHMUS.

6. HccnenoBanue 3aBUCHUMOCTH  CHJIBI  TOKAa, MAYILETO 4YEpPE3  PE3UCTOp, OT
COIIPOTHBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

7. OneITbl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb  DJIEKTPUYECKOTO  COIPOTHBIICHHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIIAJHU MOIIEPEYHOr0 CEYEHMs U MaTepHalla.

8. IIpoBepka mpaBuia CIOKEHUS HANPSHKEHUM IPU IOCIEAOBATEIbHOM COCIUHEHUH
JBYX PE3UCTOPOB.

9. IIpoBepka nmpaBuiia AJIs CUIIBI TOKA IIPH MAPAJIIEIIBHOM COEAMHEHUH PE3UCTOPOB.

10. Onpenenenue paboThI AIEKTPUYECKOT0 TOKA, UIIYLIETO Yepe3 PE3UCTop.

11. Onpenenenne MOIHOCTH MEKTPUYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO YE€PE3 JAMIIOUKY, OT HaIllPSHKEHUS
Ha HEH.

13. Onpenenenue KI1/] narpeBarens.

14. HccnenoBanne MarHUTHOIO B3aMMOJIEHCTBHS IOCTOSIHHBIX MAarHUTOB.

15. W3ydyeHne MarHUTHOTO MOJISI MOCTOSHHBIX MAarHUTOB IPU HUX OOBEIUHEHUM U
pa3aeIeHUH.

16. HccnenoBanue nefcTBUS AIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbl B3aUMOJICHCTBUS KATYILIKH C TOKOM
Y MarHyTa oT CWJIbI TOKA U HalpaBJI€HUS TOKA B KATYIIIKE.

18. N3ydenue neiicTBUsL MAarHUTHOTO IOJISI HA TPOBOAHUK C TOKOM.

19. KoHncTpynpoBanue u usyueHue padoThl AIEKTPOABUTATENS.

20. N3mepenue KIIJ[ anexTpoaBUraTtenbHON yCTaHOBKH.

21. OneITEI O MCCIENOBAHUIO SBJICHUS JIEKTPOMArHUTHOM MHAYKLMHU: HCCIEIOBAHUE

W3MEHEHUH 3HAUEHUS U HallpaBJIEHUs NHAYKIIMOHHOTO TOKa.

Pa3nes 8. Mexannueckue siBJICHUS

Mexanuueckoe nBHxeHHe. MatepuanbHass Touka. Cuctema orcuyé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTro JBWKEHUs. PaBHOMEpHOe mpsiMonMHEitHOe nBHkeHHe. HepaBHOMepHOe
npsMoMHetHOe ABMkeHue. CpelHsisi U MIHOBEHHasi CKOPOCTh Tejla MpU HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOe mpsimonuHeitHOe aBrkeHue. CBoOoaHOe maneHue. OmnbIThI
lanunes.

PaBHOMepHOE nBMXKEHHE TO OKpYXHOCTH. Ilepwon m dactora oOpameHus. Jluneitnas u
yrioBasi ckopocTu. LleHTpocTpeMuTenbHoe YCKOpEHHUE.

[IepBbiit 3akoH HprotoHa. Bropoit 3akoH Herorona. Tperuii 3akon Herotona. IIpunHimn
CYINEPIO3UIIMU CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJIbKEHUS, CHJIa TPEHHUS
MOKOSI, IPYTHE BUABI TPEHUS.



Cuna TsKeCTM M 3aKOH BCEMHUPHOIO TATNOTEHUS. YCKOpPEHHE CBOOOJHOIO MaJeHHUs.
JBmxenue mianer Bokpyr Comnnna (MC). IlepBas kocmuueckast ckopocTs. HeBecoMocTs n
[IEPErPY3KHU.

PaBHoBecue MaTepuanbHOil TOukU. AOCONMIOTHO TBEPIOE Teno. PaBHoBecue TBEPIOTo Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsoKecTH.

Nmnynec Tena. M3menenue umnyinbca. Mmmynbc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeaktuBnoe nmwxenue (MC).

Mexanuueckasi pabota ¥ MOIIHOCTh. PaboTa cuil TsDKECTH, ynpyrocT, TpeHus. CBs3b
sHepruu u pabotsl. [loTeHnManbHAs SHEPTHS Tena, MOJHATOTO HaJl MOBEPXHOCTHIO 3EMIIH.
[lorenumanpHass d3Heprus cxarod npyxuHel. Kunernueckas osHeprus. Teopema o
KMHETUYECKOM SHEPTuu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu

1. Hab6mronenne MexaHu4eCcKOTo ABMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHME TIyTeH M TPACKTOPUU JTBMKEHUSI OJTHOTO M TOTO K€ Teja OTHOCHUTEIHHO
Pa3HBIX TEJl OTCUETA.

3. N3mepenue ckopocTH U YCKOPEHHSI IPSMOJIMHEHHOTO IBUYKEHUSI.

4, HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

5. Habmroienne ABM>KEHUS Tela MO OKPY>KHOCTH.

6. HaGmronenne MexaHWYECKHUX SBJIICHUM, MPOMCXOASAIIMX B CHCTEME OTCu€Ta

«Tenexka» mpu €€ paBHOMEPHOM M YCKOPCHHOM JIBM)KEHUHM OTHOCHUTEIBHO KaOWHETa
(bu3uKH.

7. 3aBHCUMOCTh YCKOPEHHMSI TeJIa OT MacChl TeJla M JIEHCTBYIOIIEN Ha HErO CUJIbI.

8. Habnronenne paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEI.

9. N3meneHue Beca Tena Ipyu yCKOPEHHOM JIBUKECHUH.

10. Ilepenava nmmynbca Ipu B3aMMOJEHCTBUM TEIL.

11. [IpeoOpa3oBaHus SHEPTrUU NpU B3aUMOIECHCTBUU TEl.

12. CoxpaHeHune UMITyJIbca IPU HEYIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHHne UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOJAECHCTBUU.

14. Habntoienne peakTUBHOTO ABM)KEHHUS.

15. CoxpaHeHne MEXaHU4YECKON IHEPTHH NPU CBOOOIHOM MaICHUH.

16. CoxpaHeHHe MEXaHUYECKOM DSHEPrMM NpHU [JBWKEHUM Telda IMOoJA JeHCTBHEM
MPY>KHAHBL.

Jlabopamopuvie padbomovr u onvimul

1. KoHcTpynpoBanue TpakTa AJid pasroHa M JaJIbHEWIIEr0 paBHOMEPHOIO ABH)KCHHUS
LIapUKA UIH TEIEKKH.

2. Omnpenenenue cpeaHell CKOPOCTH CKOJbKEHHs Opycka WM JBM)KEHUS IIapHKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHne ycKOpeHMsI Tela INPU PABHOYCKOPEHHOM JBM)KEHHH IO HAKJIOHHOU
IIJIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM JBUKECHHUH
0e3 HayaJIbHON CKOPOCTH.

5. IIpoBepka ruMoOTE3Bl: €COM IpPH PABHOYCKOPEHHOM JBIDKEHHMM O€3 HadalbHOH

CKOPOCTH IIYTHU OTHOCATCA KaK pPAL HEYETHBIX YHCCJI, TO COOTBCTCTBYIOIIHUEC IMPOMCIKYTKHU
BPEMCHHU OJJUHAKOBBI.

6. HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHIIBI HOPMaJbHOTO
JABIICHMSL.
7. Onpenenenne korpduueHTa TPEHUS CKOJIbKEHHSL.

8. Onpenenenne KECTKOCTU MPYKUHBI.



9. Omnpenenenue pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM [BM)KEHUHU Tella 10
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Omnpenenenne pabOThl CHIIBI YIPYTOCTH MPHU TMOABEME Tpy3a C HCIOJIB30BAHHEM
HEMOJIBIYKHOTO M MOIBIKHOTO OJIOKOB.
11. N3ydeHue 3aKkoHa COXpaHEHHUS SJHEPTUH.

Pa3nes 9. Mexannueckue Kos1e0aHUsI M BOJHBI

KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KojieOaHUI: NEpUOA, 4acToTa,
aMIMTyna. MareMaTudecKud M NPYKMHHBIM MasTHUKHU. [IpeBpamienue sHepruu npu
K0J1e0aTeIbHOM JABM)KEHUU.

3aryxatomue Konebanus. Bernyxnennsie konedbanus. Pesonanc.

Mexanuueckue BosiHBL. CBoMCTBa MeXxaHM4eckuX BOJH. IIpogonbHble M monepeyHble
BOJIHBIL. /IIMHA BOJIHBI U CKOPOCTH €€ pacrnpocTpaHeHus. MexaHndyeckue BOJIHBI B TBEPIOM
Tene, ceiicmuieckre BoiaHbl (MC).

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.
Hemoncmpayuu

Habntonenue xonebaHuil Tes moJ1 AeHCTBUEM CHIIBI TSXKECTH U CUIIbI YIIPYTOCTH.
Habntonenue koneOaHuii rpy3a Ha HUTH U Ha IIPY’KUHE.

HabntoneHune BbIHYXAEHHBIX KOJIeOaHUI U pe30HaHca.

Pacnpoctpanenue npoJ0bHbIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

HabntoneHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

: AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnuvie pabomot u onvimal

© g~ wd R

1. Ornpenenenne 4acTOTHl U IEPHOJIa KOJICOAHNI MAaTEMaTHYECKOTO MasTHUKA.

2. Onpenenenre 4acToThl U Mepuo/ia KoueOaHuil pyKUHHOTO MasgTHHKA.

3. HccnepoBanue 3aBUCMMOCTH TMeproAa KOJIeOAHHU MOABEIICHHOTO K HUTH Ipy3a OT
JJINMHBI HUTH.

4. UccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJIEOAHUH MPYKMHHOTO MasiTHUKA OT MAcCChI
rpysa.

5. [TpoBepka HE3aBUCMMOCTH TIepUOJa KoJieOaHUW Tpy3a, MOABEHICHHOTO K HHUTH, OT
Macchl Ipysa.

6. OneIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb IEpHOJa KoJeOaHWHM MPYKUHHOTO

MasITHUKA OT MAacChl Ipy3a U )KECTKOCTU IPYKUHBI.
7. 3mepeHmne yCKOpeHus CBOOOIHOTO MaACHHUS

10 xknacc

IToBTOpenune xkypca 9 kiaacca

MarautHoe mnose. OrtpakeHue cBera. IIpenomnenue cBera. Ilepememenue mpu
MPSIMOJIMHETHOM DPAaBHOYCKOPEHHOM [JBIKEHMM. 3akoHbl HproToHa. 3akoH coxXpaHEHHs
HMITyJIbCa.

Pa3neua 10. D1eKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHbIE BOJIHBI

DNEKTPOMarHuTHOE MOJ€. DJIEKTPOMArHUTHbIE BOIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[IIkana 3MeKTpOMarHUTHBIX BOJH. Vcronb3oBaHHE 3JE€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.

DJeKTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu
1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHoBEIE cBOlICTBA CBETA.

Jlabopamopuvie pabomot u onvimul



1. I3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0 MOOMIIBHOTO TeedoHa.
Paznen 11. CBetoBble siBIeHUS

JlyueBas moxenb cBera. Mcrounuku cBeta. [IpsmonnHENHHOE pacnpoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[IpenomiieHue cBera. 3akoH IpejaomiieHUs cBeTa. 1loaHOe BHyTpeHHEE OTpa)KEHHE CBETa.
Hcnonp30BaHue MOJHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUUCCKHUX CBCTOBOAAX.

Jlunza. Xop nmydeit B nuH3e. OnTryeckas cuctema ¢oroanmnapara, MUKPOCKOIA U TEIIECKOMa
(MC). I'ma3 kak onTudeckasi cucteMa. baIu3opyKocTh U 1adbHO30PKOCTb.

Paznoxenne 6enoro cera B cuekTp. Onbitel HetoToHa. CrioskeHHE CIEKTPaIbHBIX 1IBETOB.
Jucnepcus ceera.

Jemoncmpayuu

1. [IpsmonuHeiHOE paclipoCTpaHEHHE CBETA.

2. OTtpaxeHue cBera.

3. [Tonyyenne n300pakeHH B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4, [Ipenominenue cBera.

5. OnTUYeCKU CBETOBOI.

6. Xon nydeil B cobuparoieil muH3e.

7. Xo[ aydel B pacCeuBarolLIeH JINH3E.

8. [Tonydenue n300paxeHuii ¢ TOMOMIBIO JINH3.

9. [Tpunnumn nefictBus Goroanmnapara, MUKPOCKOIA B TEJIECKOIIA.

10. Mogens rinaza.

11. Paznosxenue 6enoro cBera B CIEKTP.

12. [Tonyuyenue 6esoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomol u onvimul

1. HccnepoBanue 3aBUCUMOCTH yTJIa OTPaXKEHUSI CBETOBOTO JIyda OT yrija MaJcHHUs.
2. N3yuenune xapakTepUCTHK U300paKEHUSI PEIMETa B TIFIOCKOM 3€pKale.

3. UccnenoBanue 3aBUCUMOCTH YIJia TIPEIOMJICHHSI CBETOBOTO JIyda OT yIJia MaJeHHs
Ha TPAHUIIE «BO3TYX—CTEKIION.

4. [Tonyuenune n300paxeHUii ¢ TOMOIIbIO COOMPAIOLIEH JTNH3HI.

5. Omnpenenenne POKYCHOTO PACCTOSIHUSI U ONITHUECKOM CUITBI COOMPAOIIEH JIMH3BI.
6. OMBITHI IO PA3JIOKEHNIO OEJI0TO CBETAa B CIIEKTP.

7. OMmBITEl O BOCHPHUATHIO I[BETA MPEAMETOB MPH UX HAOJIIOJCHUH 4Yepe3 IIBETOBBIC
(GUIBTPBHI.

Pasznea 12. KBanToBble sIBJeHUS
OmnbiTel Pe3epdopaa u ninanerapHas mozaenb atoma. Mozaens atoma bopa. Mcnyckanue u
MIOTJIOLEHUE cBeTa aTOMOM. KBaHThI. JInHEHUaThIE CIEKTPHI.
PaguoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOTO sjipa.
HyxnonHas mozens aroMHOro saapa. M3oromns!.
PannoaxTtuBHbIe peBpaiienus. [lepuon nomypacnaga aTOMHBIX SA€Ep.
SAnepHble peakuny. 3aKOHBI COXPAaHEHUS 3apsJ0BOIO M MacCOBOI'O YHCEN. DHEPrus CBS3U
aTOMHBIX saep. CBsA3b Macchl M dHEpruu. Peakunn cunHte3a M JeneHus saep. McrouHuku
sHepruu Connna u 38E31 (MC).
SnepHas sHepreTHka. JleficTBUS paMOaKTUBHBIX U3Ty4eHUI Ha )kxuBble opranu3msl (MC).
Hemoncmpayuu

CrexTpsl N3JIy4eHUS U TOTJIOIIEHHUS.

2. CrexTpsl pa3Iu4HbIX Ta30B.
3. CrnexTp BomopoIa.
4. Habmonnenue TpekoB B kamepe BunbcoHa.



5. PaboTta cuéTunka HOHU3UPYIOMINX U3TyUYCHUMN.

6. Perucrpanus usinydeHus IpUpOAHBIX MUHEPAJIOB U IIPOIYKTOB.

Jlabopamopuvie pabomol u onvimul

1. HaGioieHre CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIYUCHUS.

2. UccnepoBanue TpeKoB: M3MEPEHHE SHEPTHMU YACTUIIBI MO TOPMO3HOMY MyTH (110
¢dororpadusam).

3. W3mepenue paanoakTUBHOTO (poHa.

IloBTOpHTE/IBLHO-0000 IO MOLY/Ib

[ToBTOpPUTENEHO-0000IIAOIINN MOIYb TIPETHA3HAYCH JUISI CUCTEMATH3aIMU U 0000IIeHUs
MPEIMETHOTO COJEPKAHMSI M OMbITAa IEATEILHOCTH, TPUOOPETEHHOTO NMPU U3YUYEHHH BCETrO
Kypca (usmkm, a Taxxke a8 moaArotoBkM K OCHOBHOMY TOCYAApCTBEHHOMY SK3aMEHY IO
(dbusuke 111 00yJaroIIMXCs, BRIOPABIIMX ATOT YUCOHBIN MPEIMET.

[Ipyu u3ydyeHUu TaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUIbI IE€ATEIHHOCTH,
Ha OCHOBE KOTOPBIX 00€cleYrBaeTCsl AOCTH)KEHHUE IMPEAMETHBIX W MeTalmpeaIMeTHBIX
IUIAHUPYEMBIX PE3yJIbTaToB OOyueHUs, (GOpMHUpYyeTCs eCTeCTBEHHO-Hay4YHas rPaMOTHOCTH:
OCBOGHHE HAyYHBIX METOJIOB HCCIICJIOBAHMs SIBJICHHN NPUPOIbI M TEXHUKU, OBJIAJICHUE
YMEHUSIMH OOBICHATh (PU3NYECKUE SIBIICHHS, MPUMEHSS MOJyY€HHBIE 3HAHUS, pellaTh
3a/la4yM, B TOM YHUCJIe KaYECTBEHHBIE M SKCIIEPUMEHTAIIbHEIE.

[IpuHIMIMATBEHO AEATEIBLHOCTHBIM XapakTep JAaHHOTO pa3felia peain3yercs 3a cuéT TOro,
YTO y4alluecs BHIOIHSIOT 33/JaHusl, B KOTOPBIX UM Ipe/jiaraeTcs:

Ha OCHOBE MOJyYEHHBIX 3HAHUH PacClO3HABATh U HAYYHO OOBSACHATH (PU3MUYECKUE SIBJICHUS B
OKpY>Karollel MpUpo/ie U OBCETHEBHOM KU3HU;

MCTOJIB30BaTh HAYYHBIE METOJBl MCCIENOBaHUA (DU3MYECKHX SIBJICHUH, B TOM YHCIE IS
MIPOBEPKH THITOTE3 U MOIYYCHHUS TEOPETUIECKUX BBIBOJIOB;

OOBSICHATH HAaydyHBbIE OCHOBBI HanOoJiee BaKHBIX JOCTHKCHHHA COBPEMEHHBIX TEXHOJIOTHIA,
HamnpuMep, MPAKTHYECKOTO HCIOJIB30BAHMUS PA3IMYHBIX HUCTOYHHKOB JHEPTHMH HA OCHOBE
3aKOHa MPEBPAIICHUS M COXPAHEHHs BCEX M3BECTHBIX BHUJIOB SHEPTHH; Y IHTPA3BYK.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O I[PEIMETA
«PU3UKA» 7-10 KTIACCBI

HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne ydyeOHOro npenmera «@Pu3nka» JTOMHKHO o0ecreynBaTh JTOCTUKEHHUE HA YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHMs CIEAYIOIIMX JIMYHOCTHBIX, METaNpeIMETHBIX U
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

IIarproTHyeckoe BOCIUTAHUE!

—IIpOsIBJICHNE UHTEpeca K HICTOPUU M COBPEMEHHOMY COCTOSTHHIO POCCUHCKOM (pu3HuecKoi
HayKH;

—IIEHHOCTHOE OTHOIIEHHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX-(DU3HKOB.

I'paxnaHnckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME!

—TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYKJI€HHH OOIIECTBEHHO 3HAYUMBIX U STHUECKUX
po0GJieM, CBA3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTHKEHUH (PU3UKH;

—O0CO3HAaHUC BAXKHOCTU MOPAJIBbHO-3THYCCKUX IMPUHIUIIOB B JCATCIbHOCTH y‘IéHOFO.
JCcTeTHYEeCKOe BOCIIUTAHUE!

—BOCIPUATHE 3CTETUYECKUX KauecTB (PU3MUECKON HayKH: €€ TapMOHMYHOTO MOCTPOEHUS,
CTpOroCTt, TOYHOCTH, JTAKOHUYHOCTH.



IleHHOCTH HAYYHOTI'0O NTO3HAHMA

—OCO3HaHUE IEHHOCTH (PU3UYECKOW HAyKU KaK MOIHOTO WHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIOLICH KYJIbTYPBI;

—Ppa3BUTHE HAYYHOU JTHO003HATEILHOCTH, MHTEPECa K UCCIEI0BATEIbCKOMN ACSITEIHbHOCTH.
dopMupoBaHHeE KYJIbTYPbI 310POBbSl U SMOIHOHAJIBHOI0 0JIATONOJIYYH S :

—OCO3HaHHUE IIEHHOCTH Oe30macHOoro obpa3a >KM3HHU B COBPEMEHHOM TEXHOJOTHYECCKOM
MHUpE, BaXXHOCTH NpaBHJ O€30MaCHOrO IOBEACHHWS Ha TpPaHCIOpTE, HA J0porax, C
ANEKTPUYECKUM U TEIJIOBBIM O0OPYIOBAaHUEM B JIOMAITHUX YCIOBHSIX;
—chopMupoBaHHOCTh HaBbIKA pedICKCHU, MPU3HAHNWE CBOETO IMpaBa HA OIMMOKY U TAaKOTO
e TIpaBa y Jpyroro 4yeaoBeKa.

TpynoBoe BocnuTanue:

—aKTHUBHOE Y4acTHE€ B PEUICHHM MPAKTUYECKUX 3ajad (B paMKax CEMbH, IIKOJBI, TOPOJa,
Kpasi) TEXHOJOTMYECKONM W COIMAlIbHOM HampaBlI€HHOCTH, TPEOYIOIIMX B TOM YHUCIE H
(bu3nYecKrX 3HAHUI;

—MHTEpeC K MPAKTUIECKOMY H3yUeHUIO Mpodeccuii, CBI3aHHBIX C PUIUKOU.
JKO0JI0rH4eCKOe BOCIIUTAHME:

—OpHEHTallMs Ha TMpUMEHEHHe (U3NYECKUX 3HAHUN U1 pelieHus 3adad B o0yacTu
OKpY’Kalollled cpeibl, MJIaHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOXKHBIX IOCIJIEICTBUN
JUTSL OKPYKAIOILEn Cpeibl;

—OCO3HaHHE II100AIbHOTO XapaKTepa HIKOJIOTMYECKUX MPOOIEM U IMyTe UX pelieHHs.
Apantanus o0y4aromerocss K M3MEHSIIOIMMCH YCJIOBHAAM COLMAJIBHONW W NMPHUPOAHOM
cpeabl:

—II0TPeOHOCTh BO B3aWMOJICKCTBUM TIPU  BBITIOJHEHUM WCCIICJOBAHWA UM TPOEKTOB
(U3HYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

—TIOBBIIIIEHNE YPOBHS CBOEHM KOMIIETEHTHOCTH Y€pe3 MPaKTUUECKYIO IEATETbHOCTh;
—T0TpeOHOCTh B (POPMHPOBAHMHM HOBBIX 3HAHWN, B TOM 4ucie (HOpMyJIHpOBaTh HJIEH,
TOHSTHUSA, TUTIOTE3BI O (PU3HUECKUX OOBEKTAX U SIBJICHUSX;

—OCO3HaHMUE 1e(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKY;
—TUTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHNN HOBBIX (DU3NYECKUX 3HAHMIA,
—CTpeMJICHHE aHaJU3UpOBaTh W BBIIBIATH B3aWMOCBSI3W TIPUPOJIBI, 0OIIECTBA W
SKOHOMUKH, B TOM YHUCJIE€ C UCIIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

—OIICHKa CBOUX JIEUCTBHHM C YYETOM BIMSHHUS HA OKPYXKAIOIIYIO Cpedy, BO3MOXKHBIX
rI100aNbHBIX TOCTIEICTBUM.

METANIPEJIMETHBIE PE3YJIBTATDI

MertamnpeaMeTHble pe3yabTaThl OCBOEHHS IMpOrpamMMbl ydeOHoro mpeamera «Dusukay

XapaKTEPU3YIOTCS ~ OBJIAJICHUEM  VHUBEPCANbHLIMU — NOZHAGAMENbHBIMU  OeliCEUIMU,

VHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU OCUICIEUAMU U YHUBEPCATIbHLIMU Pe2YIAMUGHbIMU

oeticmeusmMu.

1) Vuusepcanvuvie nosnasamenwvhvle oelicmsus obecneuusaom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECcco8 00yuaroumuxcs (0c0eHue Memoo08 NO3HAHUSL OKPYHCAIOUWE20
MUpa; npumeHeHue J102UYecKUx, UCCied08amenbCKux onepayull, ymeHui pabomams ¢
ungopmayuet).

Ba3oBble JJornuyeckue AelicTBUA:
—BBISBIIATh U XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUH);

—YyCTaHaBJIMBAaTh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIMU, OCHOBAHHS JIJIsi 0000IICHUS 1
CpaBHEHUS,



—BBISABIIATh 3aKOHOMEPHOCTU M IPOTHUBOPEUMS B paccMaTpuBaeMblX (DaKkTax, JaHHBIX U
HaOJI0IEHUSAX,, OTHOCALINXCA K (PU3MUECKUM SBIICHUSM;

—BBIABJATH MPUYUHHO-CIICACTBCHHBIC CBA3KM IIPpU H3YUYCHUH (I)I/I3I/I‘ICCKI/IX SIBJICHUN U
nmponeccoB, AcjIarb BbIBOALBI C  HCIIOJB30BAHUCM ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO?;aKJIIO‘ICHI/Iﬁ, BbIABUI'aTh THUIIOTE3bI O B3AUMOCBA3AX (bH?;H‘-IGCKI/IX BCJIMYMH,

—CaMOCTOSITEIILHO BBIOMPATh CIIOCOO pemieHus ydeOHoW (u3ndecKoi 3amaun (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB pEIICHUS, BHIOOp HambOoiee MOAXOAAIMIET0O ¢  Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejLCcKue AeiicTBHA:
—HCIOJIb30BaTh BOMPOCHI KaK UCCIIE0BATEIIbCKUNA HHCTPYMEHT MMO3HAHUS;

—IIPOBOJIUTH TIO CAMOCTOSITEIPHO COCTABICHHOMY IUIaHY OMBIT, HECIOXKHBINA (hU3MUYECKHIA
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHUE (PU3MUECKOTO SBICHUS;

—OHOCHUBATb HA INPHUMCHUMOCTb UM JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, IMNOJIYUCHHYIO B XOJ¢€
HCCIICO0OBaHMA UJIU SKCIICPUMCHTA,

—CaMOCTOATCIIbHO (I)OpMy.]II/IpOBaTL O606H.I€HI/I$I " BBIBOJBI IO pE3yJibTaTaM HpOBeI[éHHOI"O
Ha6J'II-O,Z[eHI/I$I, OIIbITa, UCCIICAOBAHUA,

—TpPOrHO3UPOBATh BO3MOKHOE JajbHEHIee pa3BUTHE (PU3NYECKUX TMPOIIECCOB, a TAKKE
BBIIBUTATh MPEINONI0KEHUsI 00 UX PA3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

—TIpUMEHSATh Pa3jIMYHblE METOJbl, MHCTPYMEHTHl U 3alpochl NpU IOUCKE U OTOOpe
MH(OpMAIUY WU IaHHBIX C YIETOM MPEI0KEHHON yueOHOoM (hnu3ndecKoi 3a1a4u;

—aHAJIM3UPOBATh, CHUCTEMATU3UPOBAaTh M HMHTEPIPETUPOBATh HMH(OPMAIMIO pPa3IUUYHBIX
BUJIOB U (DOPM NpEACTABICHUS;

—CaMOCTOSITEIbHO BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpeAcTaBleHUs HHPOpMALUU U
WUIIOCTPUPOBATh pelllaeMble 3aJaud HECIOXHBIMU CXE€MaMH, JAuarpaMMaMH, WHOHN
rpaduKoi U X KOMOMHALIUSAMHU.

2) VHusepcanbhbie KOMMYHUKamueHble Oelicmeus 00ecnedusaonm CoopmupoeaHHocns
COYUANLHBIX HABBIKOB 00YUAIOWUXCSL

Oobmenne:

—B Xo0A€ OOCYXIeHHUss y4eOHOro Marepuasna, pe3ylabTaToB JaO0OpPaTOPHBIX paboT u
MMPOCKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYK/1aeéMOW TE€Mbl U BBICKA3bIBATh HJICH,
HaIleJICHHBIE Ha pPellieHue 3a7au U MOoJIepKaHue OJIaroKenaTeIbHOCTH OOIICHHUS,

—COIOCTaBIISAITh CBOU CYXKJEHHUSI C CYXACHUSMU JPYrMX YYaCTHUKOB JHUaiora,
0OHapyXUBaTh PA3TMYNE U CXOJICTBO MO3UIIHIA;

—BbIpakaThb CBOIO TOYKY 3PpCHUSA B YCTHBIX U IUCbMCHHBIX TCKCTAX;

—IyONIUYHO  TPEJCTaBIATh  Pe3yibTaThl  BBIIOJHEHHOTO  (PU3MYECKOro  OmbITa
(9KCIIepUMeHTa, UCCIIeI0BaHUs, IIPOEKTA).

CoBMecTHas1 1eATeIbLHOCTD (COTPYIHUYECTBO):



—IOHUMATh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHJIHOW W MHIWBUAYAILHOW PabOTHI MIpH
pelieHuN KOHKPETHON (hHU3UIECKOM MpOOIeMBbI;

—IpUHAMATh LEJIM COBMECTHOW JIEITEIBHOCTH, OPraHU30BBIBATH JICUCTBUS 1O €€
JOCTHKCHHIO: PACIpPENeNaTh POJH, OOCYKIATh MPOLECChl U PE3yJIbTaThl COBMECTHOM
paboThl; 06001aTh MHEHHUS HECKOJIBKUX JTFO/ICH;

—BBbIIIOJIHATG CBOIO YacCTb pa6OTBI, AOCTHUTrass KadC€CTBCHHOI'O peE3yjibTaTa II0 CBOEMY
HaIIpaBJICHHUIO U KOOPAHUHUPYS CBOU HeﬁCTBHH C APpYTMMHU WICHAMU KOMAaHbI;

—OIICHUBATh KaueCTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pecynamuenwle oeticmeus obecneuusaom (GopmuposaHue CMulClo8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopzaumauuﬂ:

—BBIBJIATH MPOOJIEMBI B KM3HEHHBIX M YYEOHBIX CUTYalUsX, TPEOYIOIIUX Ul PEIICHHUS
(bU3NIEeCKUX 3HAHUH;

—OpPHEHTUPOBATbCS B PA3MUYHBIX MOIXOJAaX MPUHATUS peHIeHUN (MHIUBUAYAIbHOE,
MIPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELUICHHUH IPYIIIOi);

—CaMOCTOSITEIPHO COCTAaBJISITh AITOPUTM pEIICHUS (U3WYSCKOW 3amadyd WIA TUIaHa
WCCIEAOBaHUS C YYETOM HMMEIOUIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MPEIJIaracMbl€ BApHUAHThI PELICHUN;

—JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 34 PELIEHUE.
Camoxonmpons (pegpnexcusn):
—/aBaTh aACKBATHYIO OLICHKY CUTYyalluu U Npcajiaratb 1jiaH eé U3MCHCHUA,

—OOBSICHIATh IPUYUHBI JTOCTHXKEHUS (HEIOCTHKEHHS) PE3yJIbTaTOB JEATEIbHOCTH, aBaTh
OLIEHKY ITPUOOPETEHHOMY OIBITY;

—BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCII€ B XOJ| BBIIOJIHEHUS (PU3NUECKOTO
HCCIIEIOBAaHMsI UJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBIINXCS CUTYaIH,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

—OIIEHUBATh COOTBETCTBHE PE3YJIbTaTa IEJIA U YCIIOBHSIM.
Omouuonanvuwlii uHmMENIEKM

—CTaBUTh Ce0s HA MECTO APYyroro 4e€JIOBCKa B XOAC CIIOpa MM OUCKYCCHU Ha HAYYHYIO
TEMY, IOHUMATb MOTHUBBI, HAMCPCHHA U JIOTUKY APYyroro.

Ilpunamue ceoa u opyzux:

—IpU3HaBaTh CBOE NPaBO Ha OWMOKY IMpU peHIeHud (QU3NYECKUX 3aJad WIH B
YTBEPKACHUSIX HA HAyYHbIE TEMbI M TaKOE K€ [PaBo JIPYroro.

HNPEAMETHBIE PE3YJIbTATbBI
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[Ipenmernsie pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaThb C(HOPMHPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

—HCIIOJIB30BATh IMOHATHS: (U3MYECKHE W XHMHUYCCKUE SBJCHHS; HAOJIOJICHHE, SKCIICPUMECHT,
MOJIeIb, THIIOTE3a; CAWHMIBI (PU3UYCCKMX BEIMYHH; aTOM, MOJICKYJa, arperaTHbIC COCTOSHHS
BemiecTBa  (TBEpAOE, IKUAKOE, Tra3o00pa3HOe); MEXaHHMYeCKoe JBW)KCHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHS, paBHOACHCTBYIOIIAs CHll, jJedopmanms (yrnpyras,
IJIACTUYECKas), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

—pasnu4atk sBiIeHUS (qud@dy3us; TEMIOBOS IBMKCHHE YAaCTHUI[ BEIIECTBA, PaBHOMEPHOE
JBU>)KEHUE; HEPABHOMEPHOE JIBHX)KEHUE; HHEPLUS; B3AUMOACHCTBHUE TEN; PABHOBECUE TBEPBIX TEJ C
3aKpEIUIEHHON OCBIKO BpalCHHUs; MEpeaada JaBJIeHUs TBEPIBIMU TEJIAMH, KUJIKOCTSIMHU U ra3amu;
aTMochepHOe JaBieHUE; IJIaBaHUE Tell; MPEBPALICHUS MEXaHUYECKOW SHEPruu) MO OMHCAHUI0 UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPHUPYIOLIUX JaHHOE (DU3UUYECKOE SIBJICHUE;

—pacro3HaBaTh NPOSBICHHE H3YyYEHHBIX (U3MYECKUX SBJICHHUM B OKpYXKaIOIIEM MHUpPE, B TOM
yucie GU3NIECKUe SIBJICHUS B IPUPOJIC: MPUMEPHI IBMKECHUS C Pa3TUYHBIMH CKOPOCTSIMH B YKHBOM
U HEXKHUBOW TPUPOJE; NEHCTBUE CHUIIBI TPECHUS B TPUPOJE W TEXHUKE, BIUSHUE aTMOCHEPHOTO
JABJICHUSI Ha XUBOW OpPraHM3M; IUIaBaHUE PBIO; pblYard B TEJi€ Y€JIOBEKa; IMPH 3TOM NEPEBOAUTH
MPAKTUYECKYIO0 3a/lady B Y4eOHYIO, BBIICISTH CYIICCTBCHHBIC CBOWCTBA/TIPU3HAKH (PUINICCKUX
SIBJICHHI;

—OIMUCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3UUECKUE SABICHUS, UCTIOIb3Ys (PU3NUECKUE BEITUYUHBI
(Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMs, ITYTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHJIa YIPYTOCTH,
cuia TSDKECTH, BEC Tella, CWiIa TpPeHHs, JaBieHue (TBEPAOTO Tena, JKUJIKOCTH, Tasa),
BBITAJIKMBAIOIIAs CHUJIA, MEXaHWYecKas pabdoTa, MOIIHOCTh, IUICYO CHJIbI, MOMEHT CHIIBI,
K03 (QUIIMEHT MOJE3HOTO NEHCTBUS MEXaHU3MOB, KMHETUYECKass M MOTEHIMAIbHASL YHEPTHS); TIPU
OTHMCAaHUU MPABUIILHO TPAKTOBATh (PM3MUECKUN CMBICT UCIOIB3YEMBIX BEJIMUUH, UX 0003HAUEHUS U
eAUHUIIBI (U3UYECKUX BEJIUYUH, HAXOAUTH (DOPMYJBI, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO
BEJIMYMHY C JAPYTUMHU BEJIMYUHAMHU, CTPOUTH TPapUKUd H3YYCHHBIX 3aBUCHUMOCTEH (HHU3HUECKUX
BEJIMYHH;

—XapaKTepru30BaTh CBOMCTBA Tel, (U3MUECKHUE SBJIEHHUS M TPOLECCHl, HCIONb3Yysd IpaBuiIa
CIIOKEHMsI cUJl (BOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBuio
paBHOBecHs pbryara (0J0Ka), «30J0TO€ MPaBHIIO» MEXAHUKH, 3aKOH COXPAHEHMS] MEXaHHYECKOU
SHEPTUH; MIPHU ATOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3allMChIBATh €0 MATEMaTUYECKOE
BBIpa)KEHUE,

—O0OBICHATH (I)I/I3I/I‘-ICCKI/IC SABJICHUS, TIPOLECCBHI U CBOMCTBaA TCJI, B TOM 4YHUCIIC WU B KOHTCKCTC
CI/ITyaI_II/Iﬁ NPaKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa: BBIABIATH IMPUIUHHO-CIICACTBCHHBIC CBA3U,
CTPOUTH 00BsiICHEHHEe M3 1—2 JIOTMYECKUX IIIaroB ¢ 0H0p0171 Ha 1—2 HU3YUCHHBIX CBOMCTBa
q)HSquCKI/IX HBHCHHﬁ, (I)I/ISI/I‘-ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH;

—pemiath pacu€THble 3a1aud B 1—2 nelCTBUSA, UCHOJb3Ysl 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE
¢u3nyecKkre BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBHS 3a/ladd 3aliChiBaTh KpPAaTKOE YCIIOBUE,
MOJICTABIATh (pU3MUYECKHE BEIWYMHBI B (OPMYJIBI MU MPOBOJUTH PACUETHI, HAXOIUTH CIPABOYHBIE
JlaHHbIE, HEOOXOIMMBIE JIJIS PEIIeHUs 3a/1a4, OLICHUBATh PEATUCTUYHOCTD MOTYYEHHON (hru3nyeckoi
BEJINYUHBI;

—pacro3HaBaTh MpOOJIEeMbl, KOTOPbIE MOXXHO PEIIUTh MPHU MOMOLIM (U3UYECKUX METO/I0B; B
OMMCAaHUU MCCIEAOBAHUS BBIIEIATH IPOBEPSIEMOE IMPEANoNoKeHHe (TUIMOTe3y), pasiaudarh u



WHTEPIPETHPOBATH TOJTYYCHHBIA PE3yabTaT, HAXOAUTh OMIMOKM B XOJI€ OIBITA, JIENIaTh BBIBOJBI 110
€ro pe3yabTaram;

—IIPOBOJIUTH OMBITH MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUH WIM (PU3HUECKUX CBOWCTB TEI:
(GbopMyIHpOBaTh TPOBEPSEMBIE MPEINOJIOKEHHUS, COOMpaTh YCTAHOBKY M3 TPEAJIOKEHHOTO
000pyI0BaHUs, 3aMMCHIBATH XO/1 ONBITa U (POPMYIMPOBATH BHIBOJIBL;

—BBIMIOJIHATD TPSIMBIE M3MEPEHHUs PACCTOSHUS, BPEMEHHM, MacChl Tena, Oo0bEMa, CHUIIBI H
TEMIIEpPAaTyphl C HCIOJH30BAHHEM aHAJIOTOBBIX M IUGPOBBIX MPUOOPOB; 3alMMCHIBATh MOKA3aHUA
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTH U3MEPEHU;

—IIPOBOJIUTh HCCIIEIOBAaHUE 3aBHCUMOCTH OJHOW ()U3MYECKONW BEIMYMHBI OT JpPYro ¢
HCIIOJIb30BAaHUEM IMPSAMBIX H3MEpPEHUH (3aBUCHUMOCTH IIyTH PaBHOMEPHO IBMXKYLIETOCs Tejaa OT
BPEMEHHU JBW)KCHUS TeNa; CUJIBI TPEHUS CKOJBXKEHHS OT CHJIbI JABIICHHS, KauecTBa OOpabOTKU
IIOBEPXHOCTEH TEJl M HE3aBUCUMOCTH CHJIBI TPEHHMS OT ILIOLIAAW CONPUKOCHOBEHMS TEJ; CHUJIbI
YIPYIOCTH OT YAJMHEHUs NPYKUHbI; BHITAJIKUBAIOLIEH CUIIBI OT 00BbEMa MOrpyKEHHOM YacTH Tena
U OT IUIOTHOCTH KMJKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTH Tella, OT INIyOMHBI, HA KOTOPYIO
MOTPY’KEHO TEJIO; YCIOBUH IIaBaHUS TeJl, YCIOBHM paBHOBECHs pblyara U OJOKOB); y4acTBOBAaTh B
IUTAHUPOBAHUM y4eOHOr0 HMCCIEI0BaHUs, COOUPATh YCTAHOBKY M BBINOJHATH MU3MEPEHHs, CIeays
IPEUIOKEHHOMY IUIaHy, (UKCHpPOBaTh pe3yabTaThl IMOJTYYEHHOW 3aBUCUMOCTH (PU3MUYECKUX
BEIMYMH B BHUJAE MNPENIOKEHHbIX Tabmul W rpaduKoB, JeslaTh BBIBOJABI IO pe3yJbTaTaMm
UCCIICIOBAHMS,;

—IIPOBOJINTh KOCBEHHBIC M3MEpEeHHs (PU3NUYECKUX BEIWYHMH (IUIOTHOCTH BEIIECTBA YKUIKOCTU U
TBEPIOTO TEJA; CHJIAa TPEHMUS CKOJIBKECHMs; JaBJIICHHE BO3/1yXa; BBITAIKUBAKOIIAA CHIIA,
JEUCTBYIOMIAs HA MOTPYXKEHHOE B JKUAKOCTH TENIO; KOAPPHUIMEHT MOJIE3HOTO JEHCTBHS MPOCTHIX
MEXaHU3MOB), CJEIys MPEAJ0KEHHOM WHCTPYKLUMU: IPU BBIIOJHEHUM HW3MEpPEHUil coOupaTh
JKCIIEPUMEHTAIIBHYIO YCTAaHOBKY U BBIYMCIIATH 3HAYCHUE UCKOMOM BEIMYMHBIL;

—C00JTI0/1aTh IPaBUJIa TEXHUKH OE€30MaCHOCTH MPH padboTe ¢ 1ab0paTOpHBIM 000pPYI0BAaHUEM;

—YKa3blBaTh MPUHIMNBI ACHCTBHS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BEChl, TEPMOMETD,
JUHAMOMETp, COOOIIAOIIMECs COCYnbl, OapoMeTp, pblyar, MOJABUHBIA M HEMOABUXHBIN OJIOK,
HAaKJIOHHAs [IJIOCKOCTB;

—XapaKTepru30BaTh NPUHIMIBI JACHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOUCTB C
OIIOPOM Ha MX ONMCAaHMs (B TOM YHCIE: MOAIIUIHUKYN, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKUI
pecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HAcoc, apeoMeTp), UCHOJb3ys 3HAHHMS O CBOMCTBax
(bu3NUYecKuX SIBICHUN U HEOOX0AUMbIE PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

—IIpUBOAUTH TPUMEPHI / HAXOAUTh MH(GOPMALMIO O MpUMEpax MPAaKTUYECKOrO HCIHOJIb30BAHUS
(bu3NYeCKX 3HAHUM B MOBCEAHEBHON XU3HU JUIsl o0ecrieueHus 0€30MacHOCTU MpU oOpallleHuu ¢
npubopaMy M TEXHUYECKMMM YCTPOWCTBAMH, COXpPaHEHHUS 3I0pOBbs U COOIIOACHHUS HOPM
JKOJIOTUYECKOIO ITOBEJCHUS B OKPYKAIOIIEH Cpelie;

—OCYIIECTBISITh OTOOP UCTOUYHUKOB MH(pOpMAIMU B ceTh VIHTEPHET B COOTBETCTBUM C 3a/IaHHBIM
IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIIIMXCSA 3HAHUM W IYTEM CPAaBHEHUS Pa3IUYHBIX
HMCTOYHUKOB BBIICTSATh WH(GOpPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUYMBOM HIU MOXKET OBITh
HEJI0CTOBEPHOI;

—MCIONb30BaTh MPU BBIMOJIHEHUHM YYE€OHBIX 33JaHUA HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(bU3MYECKOTO CoNlepKaHus, CIIpaBOYHbIE MaTepHalbl, pecypchl ceTu HTepHeT; BlageTh npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIMK U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO;



—cCo3/aBaTh COOCTBEHHBIC KpAaTKHE MHChbMEHHBIE W YCTHBIC COOOIIEHUS Ha OCHOBE 2—3
HMCTOYHUKOB HH(OpMAIHK (HU3MUECKOTO COACPIKAHMS, B TOM YHCIE MyOIMYHO JeNaTh KPaTKHE
COOOIIeHUsT O pe3yiabTaTaX IMPOCKTOB WJIM YYEOHBIX WCCIEAOBAHUN; TpPH OSTOM TPAMOTHO
WCIOJIb30BaTh M3YYCHHBIA TMOHATHIHBIA ammapar Kypca (DM3WKH, COMPOBOXKAATH BBICTYILICHUE
Mpe3eHTAlNEH;

—IIPpHU BBIIIOJJHCHHUN y‘le6HBIX IIPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ pacupeaciaiaTb 0053aHHOCTH B rpymiec B
COOTBETCTBHH C ITOCTABJICHHBIMU 3aa4aMH, CJICIUTH 3a BBIIIOJTHCHHUEM IIJIaHA HeﬁCTBHﬁ, aJICKBATHO
OLICHUBATb COOCTBEHHBIHN BKJIad B JACATCIBHOCTb TPYIIIbI; BBICTPAKMBATh KOMMYHUKATHBHOC
B3aHMOHeﬁCTBHC, YUYUTBIBAsA MHCHUC OKPYKAIOIIUX.

8 ki1acc

[IpenmerHbie pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaxaThb C(HOPMHUPOBAHHOCTH Yy
00yJaromuxcs yMEeHUi:

—MCIOJIB30BaTh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE aTOMOB U MOJIEKYJ,
arperatHble COCTOSIHMSI BEIIECTBA, KPUCTAUIMYECKHME M amMop(HbIE Teja, HACHIIEHHBIN U
HEHACBHIIICHHBIM I1ap, BIAXHOCTh BO3JyXa; TEMIIEpaTypa, BHYTPEHHsS JHEPIus, TEIJIOBOU
JIBUTATENb; JJIEMEHTAPHBIA JJIEKTPUYECKUM 3apsij, DJJIEKTPUYECKOE II0JIe, IPOBOJHUKH H
JOUDJIEKTPUKU, IIOCTOSIHHBIN 2JIEKTPUYECKHUN TOK, MAarHUTHOE TI0JIE;

—pa3nuyarh SIBICHUS (TEIUIOBOE pPACUIMpEHHUE/CKATHE, TEIUIonepeaaya, TEIIOBOE pPaBHOBECHE,
CMauvBaHUe, KAaNWULIPHbIC SBJICHHS, HCIApEHUE, KOHJAEHCAIUs, IUIaBIICHUE, KPUCTAJUIH3AIU
(oTBepaeBaHME), KHUIIEHUE, Terulonepeaaya (TEIIONPOBOIHOCTb, KOHBEKIIHS, H3JIy4eHUE);
JNEeKTpU3alus TeN, B3aUMOACHCTBHE 3apsfOB, ACUCTBHUS OSJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICMCTBHE MAarHWTOB, JIEWCTBHE MArHUTHOTO TOJIST HAa TMPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAST MHAYKIUS) MO OMHMCAHWIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

—pacro3HaBaTh IPOSBICHUE H3YUEHHBIX (PU3MYECKHX SIBJICHUH B OKpYXKAlOIIEM MHUpPE, B TOM
quciae (u3NYecKHe SBJICHUS B MPHUPOJIE: NMOBEPXHOCTHOE HATSDKEHHE M KalWJUIpPHbIE SBJICHUS B
IpUpOJIe, KPUCTAJUIBI B TNpHpojie, u3inydeHne CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0pa3oBaHMe POCHI, TyMaHa, UHEs, CHEra; 3JeKTPUUECKUe SBJICHUS B aTMocdepe, JIeKTPUYECTBO
KHUBBIX OPraHU3MOB; MarHUTHOE 10JIe 3eMJIH, Apeii( MOIIOCOB, POJIb MATHUTHOTO TOJIS /IS )KU3HU
Ha 3emJie, IOJISPHOE CUSHUE; MIPH ITOM MEPEBOAUTH MPAKTHUECKYIO 33]jauy B y4eOHYI0, BBIJEIATh
CYLIECTBEHHbIE CBOMCTBA/MPU3HAKU (PU3NUYECKUX SBJICHUM;

—OIHUCHIBATh U3YUYEHHbIE CBOMCTBA TN U (PU3UUECKUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE BEITUYUHBI
(Temmeparypa, BHYTPEHHSSI SHEPrus, KOJUYECTBO TEIUIOTHI, YyZellbHas TEIIOEMKOCTh BEIIECTBa,
ylenpHas TeIJIoTa IJIaBJIEeHUs, yJellbHas TeIUloTa MapooOpa3oBaHusl, yeabHas TEIJIOTa CrOPaHUs
TOIUIMBA, KO3(PQHUIMEHT MOJE3HOTO JEHCTBUS TEMJOBOW MAIllMHbBI, OTHOCHTENbHAs BIIAXKHOCTb
BO3/1yXa, OJJICKTPUYECKUH 3apsij, CHJIA TOKA, OJJIEKTPUYECKOE HAIPSIKEHUE, COINPOTHUBIICHHE
MIPOBOJHHKA, YJEJIbHOE COMPOTHUBIIEHHE BEUIECTBa, pabOTa W MOIIHOCThH AJIEKTPUYECKOTO TOKA);
MIpU ONMMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCHIOIB3YEMbIX BETUYHUH, 0003HAUYEHUS
U eAMHUIBl (PU3MUECKUX BEITUYMH, HAXOJIUTh (POPMYIbI, CBS3BIBAIOLINE JaHHYIO (HU3UYECKYIO
BEIMYMHY C JPYTMMHU BEIMYMHAMHU, CTPOUTH Tpa(UKH HM3Y4YEHHBIX 3aBUCHUMOCTEH (pu3nueckux
BEJINYUH;

—XapaKTCpU30BaATb CBOMCTBaA TCII, (bI/ISI/ILIeCKI/Ie SABJICHUA W TIPOLECCHI, HCIIOJIb3ysA OCHOBHBIC
TTOJIOXKCHHUA MOJ'I@KynS[pHO-KI/IHeTI/I‘IeCKOI\/’I TEOpHUU CTPOCHHUA BCIICCTBA, NPHUHOUII CYIICPIIO3UIIUA



noJieit (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3aKkoH OMa Ui yJacTKa IelH, 3aKOH
Jbxoyns—IJleHna, 3aKOH COXpaHEHHWs SHEPruH; MpU 3TOM JaBaTh CIOBECHYIO (POpPMYIHUPOBKY
3aKOHAa U 3aIIMChIBAaTh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

—O0O0BSICHIATh (PU3MYECKHE MPOILECChl W CBOWCTBA TEJN, B TOM YHCIIE U B KOHTEKCTE CHUTYyallUd
MIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATH HPUYMHHO-CIEICTBEHHBIC CBS3U, CTPOUTH
00BsCHEHHE M3 1—2 JOTMYECKHX IIAroB C OMOpPOM Ha 1—2 M3YYEHHBIX CBOMCTBA (PU3HYECKHUX
SIBJICHUH, PU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

—peniate pacu€THble 3aJaud B 2—3 JEWUCTBUSA, UCHOJb3Ysl 3aKOHBI U (OPMYIIbI, CBSI3bIBAIOIINE
(¢u3nuecKue BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBUS 3a/laddl 3aliChIBaTh KPATKOE YCIIOBUE,
BBISIBJISTH HEAOCTAaTOK JIAHHBIX JUIS  PEIICHUS 3a/adyd, BBIOUPATh 3aKOHBI U (QOPMYIIBI,
HeoOXomuMBbIe st € pEelIeHUs, MPOBOJUTH PAcu€Thl M CPaBHUBATH IOJTYYCHHOE 3HAYCHUE
(bu3nyecKoil BEINYMHBI C U3BECTHBIMU JAHHBIMU;

—pacCiio3HaBaThb HpO6JI€MBI, KOTOpPBIC MOXHO PpPCIIUTL IIPHU IMOMOIIU CI)I/ISI/I‘{CCKI/IX MCTOAOB,
HCIIOJIB3YA OIMCAHUC HCCICHOBAHUS, BBIACIIATE IPOBECPACMOC IMPCAIIOJIOXKCHUC, OLCHHUBATH
IMPaBHUJIILHOCTD MMOPAJAKa MPOBCACHUA NCCIICAOBAHN, 1CJ1aTh BBIBOADBI;

—IIPOBOJUTH ONBITHI TO HAOMIOACHUIO (U3UYECKUX SBICHUNA WIM (U3NIECKUX CBOICTB Tel
(KanuJIsipHbIE SIBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3/lyXa OT €ro o0bEMa, TeMIEepaTyphl; CKOPOCTH
mporiecca OCTHIBAHMS/HArPEBaHWs TIPU HW3IYYCHHH OT IBETa H3IIydYarollei/morIomaronen
IIOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYpPhI )KUJIKOCTH U IUIOIIAN €€ TIOBEPXHOCTH;
JJEKTPU3ALMs TEI W B3aUMOJEHCTBHUE JJIEKTPUYECKUX 3apsiioB; B3aUMOJACUCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaju3alysl MarHUTHBIX ITOJIEW MOCTOSHHBIX MAarHUTOB; JEWCTBHS MarHUTHOTO IOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBA JJEKTPOMAarHuTa, CBOWCTBA J3JIEKTPOJBHUIATEINS ITOCTOSHHOIO
TOKa): (POPMYIHPOBATH MPOBEPSIEMbIE NPEANOI0KEHUS, COOMPATh YCTAaHOBKY M3 IMPEIOKEHHOTO
000pyI0BaHUS; ONUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BBHIBOJIBI;

—BBITMIOJIHATH MPSMbIE H3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIHHON BIAKHOCTH BO3yXa, CHIIbI TOKA,
HampsDKeHUs C WCIOJb30BaHHWEM aHAJOTOBBIX MPUOOPOB M JAaTUYMKOB (UBMUYECKUX BEITUYHH;
CpPaBHUBATH PE3YJIbTAThI U3MEPEHUH C YIETOM 3aJaHHOMN aOCOMIOTHOMN MOTPEIIHOCTH;

—TIpOBOJUTh HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (U3NYECKOM BEIMYUHBI OT JPYrod c
WCIIOJIb30BaHUEM MPSMBIX W3MEpPEHUll (3aBUCHMOCTb CONPOTUBIICHHS] MPOBOJHUKA OT €r0 JJIUHBI,
IJIOIIAIN TIOTIEPEYHOr0 CEYEHUs U YIEIbHOIO COIIPOTHUBIICHHS BEIIECTBA ITPOBOJIHMKA; CHIIBI TOKA,
HYIIEro 4epe3 NIPOBOJHUK, OT HANPSKEHMS Ha NIPOBOJIHUKE; HUCCIIEJOBAaHUE MTOCIIEN0BATEIIBHOTO U
MapajuleIbHOTO COEIUHEHUH MPOBOJHUKOB): MJIAHUPOBATh MCCIIEIOBAHUE, COOUPATh YCTAaHOBKY U
BBINOJIHATE MU3MEpPEHUs, Cleys NPEeIJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTaThl MOJIy4YEHHON
3aBUCHMOCTH B BHJI€ TaOJIUI ¥ TpaMKOB, 1e€7aTh BHIBOJBI 110 PE3yIbTaTaM UCCIIEI0OBAHUS;

—IIPOBOJIUTh KOCBEHHBIE M3MEpPEeHUs (PU3NUYECKUX BEIMUYUH (yIesIbHAs TEIUIOEMKOCTh BEIECTBa,
COIIPOTHBIIEHUE TPOBOJHMKA, pPabOTa M MOIIHOCTh 3JIEKTPHUUECKOrOo TOKA): IJIAHUPOBATh
U3MepeHus, coOupaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIeAys NpPEeUIOKEHHOW HHCTPYKIUH, U
BBIYUCIIATH 3HAYECHUE BEIINYUHBI,

—Cc00:110/1aTh TpaBUJia TEXHUKH 0€3011acHOCTH IpH padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;

—XapaKTepru30BaTh MPUHIMIBI JACHCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOUCTB C
OTOPOM Ha MX OMHMCaHUs (B TOM YHCIE: CUCTEMA OTOIUIEHUS IOMOB, TUTPOMETp, MapoBasi TypOHHa,
aMIepMeTp, BOJBTMETP, CUETYMK 3JIEKTPUUYECKON SHEPruH, 3JIEKTPOOCBETUTENbHBIE HPUOOPHI,
HarpeBaTesbHbIe IEKTPOIPHOOPH! (IIPUMEpPHI), FTEKTPUUECKUE MPETOXPAHUTENHN; IIEKTPOMArHHT,



AJIEKTPOJBHUTaTENh IMOCTOSHHOTO TOKA), MCIIONB3YS 3HAHHUS O CBOWCTBAX (DM3WYECKUX SIBICHUH U
HE0OXouMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

—pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOHCTBA M M3MEPHUTEIbHBIE MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIH
BHYTPEHHEIO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbl 3JEKTPUYECKUX Lenei c
[IOCJIeI0BATENbHBIM M MapaJlIeIbHbIM COEMHEHUEM 3JIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAYEHUS
3JIEMEHTOB JIEKTPUUYECKUX LICTICH;

—IPUBOAMTH MPHUMEPHI/HAXOIUTh HH(POPMAIUIO O TMpUMEpax MPAKTHYECKOTO HCIOIb30BAHUS
(u3MYECKUX 3HAHUU B MOBCEAHEBHOW KU3HH NI o0ecrieueHuss 0€30MacHOCTH MPHU OOpaIieHuu ¢
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMHM, COXPAHEHHUS 3/J0pOBbS U COONIOACHUS HOPM
9KOJIOTUYECKOTO IMOBE/ICHUS B OKPY)KAIOIIEH Cpe/ie;

—OCYILECTBJIATh MOMCK MH(pOpMaLUU (PU3MUECKOro coaep)kaHusl B ceTu VHTepHET, Ha OCHOBE
UMEIOIINXCS 3HaHUM U MyTEM CpaBHEHUS JOMOJIHUTENIBHBIX UCTOYHUKOB BBIIENATH HH(POPMALIHUIO,
KOTOpasi IBJISIETCS IPOTUBOPEUNBOM HIIM MOKET ObITh HEIOCTOBEPHOM;

—MWCHOJb30BaTh IPU BBINOJHEHUH Y4YEOHBIX 3aJaHUi Hay4yHO-NIOMYJISIPHYIO JIUTEparypy
(bU3NIECKOTO COJepKaHUSA, CIPABOYHBIC MAaTepUAIIbI, pecypchl ceTn VHTepHeT; BiIageTh npuéMaMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MH(GOPMAIIMK U3 OJIHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKUE YCTHBIE cOO0MEeH s, 000011as nHPOpMAIHIO U3
HECKOJIbKUX HMCTOYHUKOB (DPU3MYECKOIO COJEp)KaHUs, B TOM YHUCIE IMYOJIMYHO MPEACTaBIAThH
pe3yJIbTaThl IPOEKTHOM WIIA UCCIIEN0BATEIbCKON AEATEIbHOCTH; IIPU 3TOM I'PAMOTHO HCII0JIb30BAThH
W3YyYEHHBIN MOHATHUHBIN ammapar Kypca (pU3uKH, COPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIHECH;

—TIpU BBINIOJIHEHUU YYEOHBIX MPOEKTOB M UCCIECIOBAHHUM (DU3MUECKHUX IMPOILIECCOB PACHPEENATh
00513aHHOCTH B TpYINE€ B COOTBETCTBUM C MOCTaBICHHBIMHU 33/a4aMH, CJIEIUThH 32 BBITOJHEHUEM
IUlaHa JEHCTBUML M KOPpPEKTUpOBaTh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKJIAL B
JEATEIbHOCTh TPYIIIBI; BBICTPAUBATh KOMMYHUKATUBHOE B3aWMOJECHCTBHE, IPOSBIISII TOTOBHOCTH
pazpemiats KOHQIUKTHI.

9 kJacc

[IpenmeTHble pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaThb CGHOPMHPOBAHHOCTH Yy
oOyyaroluxcst yMeHHi:

—MCIOJIB30BaTh MOHATHS: CUCTEMA OTCUYETA, MATEPHUAIIbHAS TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JABIKEHUs, Aegopmalus (ynpyras, miacTudeckas), TpeHHe, HEeHTPOCTPEMUTENbHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; aOCOIIOTHO TBEPIOE TEJIO0, EHTP TAKECTH
TBEPAOrO Tella, paBHOBECUE; MEXaHWYECKHE KoJieOaHus U BOJHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK;
JNIEKTPOMAarHWTHBIE BOJIHBI, IOKaja JJEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JAJIbHO30PKOCTh, CIIEKTPhl HCIYCKaHWs M TOMNIOLIeHMs; aibda-, 0eTa- W ramMma-u3iaydeHws,
U30TOIIBI, /Ie€pHasi JHEPIETUKA,;

—pas3jin4aTb SABJICHUA (paBHOMCpHOC )51 HCPaBHOMCPHOC HpHMOJ’IHHCﬁHOC JABHKCHHC,
PaBHOYCKOPCHHOC HpHMOHHHCﬁHOC JABHKCHHC, CBO60,[[HO€ naacHue TCJI, paBHOMCPHOC ABUXKCHUC
0 OKpPYXHOCTH, B3aHMOJICHCTBHE TCJI, PCAKTUBHOC JBUKCHUC, KoJie0aTeIbHOe JABHKCHUC
(3aTYXaIOI_I_II/IC U BBIHYX/JICHHBIC KOHe6aHI/Iﬂ), PE30HAHC, BOJIHOBOC IABHIKCHUC, OTPAKCHUC 3BYKA,



IPSMOJIMHEHHOE PACIPOCTPAaHEHHUE, OTPAXCHHE M IIPEIOMIICHHE CBETa, II0JHOE BHYTPEHHEE
OTpaXCHHE CBETa, pa3joXKeHHe OeNoro cBeTa B CHEKTP M CIIO0XKEHHE CIEKTPaJbHBIX I[BETOB,
JUCIIEPCUSl CBETA, CCTECTBEHHAs pPaJAUOAKTUBHOCTb, BO3HMKHOBEHUE JIMHEMYATOro CIEKTpa
U3JIy4yeHUs) 1O ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB UM Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOLIUX
JaHHOE (PU3UYECKOE SIBIICHUE;

—Ppacro3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3WYECKUX SBJICHHA B OKpYXKAKIIeM MHpPE (B TOM
yucie (U3MYECKUe SBJCHUS B IMPUPOJEC: NPWIMBBI M OTJIMBBI, JBM)XKCHHE IuiaHeT COJTHEUHOMN
CHUCTEMbl, PEAKTHBHOE JIBM)KCHHE JKHUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSICEHHE, CEICMUYECKHE BOJIHBI, I[yHaMH, 7X0, LIBE€TA TEJ, ONTHYECKUE SIBJICHUS B TIPUPO/IE,
OMOJIOTHYECKOE JICHCTBHUE BHAMMOTO, YJIbTPadUOJIETOBOTO W PEHTICHOBCKOTO H3Jy4YCHHH;
€CTECTBEHHBIN PaJIMOAKTUBHBIN (DOH, KOCMUUYECKHE JIYYH, PAJUOAKTUBHOE M3TyYECHUE MPUPOTHBIX
MUHEPAJIOB; IEUCTBUE PAJMOAKTUBHBIX U3JTyYCHUH HA OPTaHU3M YeJIOBEKA), MPU 3TOM NEPEBOIUTH
MPAaKTHYECKYI0 3a7ady B y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA/MPHU3HAKH (U3HYECKUX
SIBJICHHI,

—OIUCHIBATh U3YUYEHHbIE CBOMCTBA TN U (PU3NUECKUE SBJICHUS, UCIOIb3Ys (PU3NUECKUE BEIUUUHBI
(cpeaHsii W MIHOBEHHAas CKOpPOCTb Te€jla IpU HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE,
IIEPEMEIIEHHE, IIyTh, YIIIOBask CKOPOCTh, CHJIAa TPEHMS, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPCHHE
CBOOOMHOTO TAJACHUs, BEC TeNa, MMIYJIbC Tela, HMMITYyJIbC CHJIBI, MEXaHHuYecKas paboTa u
MOIIIHOCTb, IIOTEHLUAIbHAS SHEPIUs Tella, MOAHATOrO HaJ MOBEPXHOCTBIO 3€MIIM, IIOTEHLAAIIbHAS
JHEPrus CXKATOW IPYKUHBI, KHHETHYECKAs DHEPIUs, MOJHAs MEXaHWYECKas JHEprus, Nepuoj u
4yacToTa KojaeOaHH, AJIMHA BOJIHBI, IPOMKOCTh 3BYKa M BbICOTa TOHA, CKOPOCTb CBETA, [10Ka3aTellb
IIPEJIOMIICHUS CPeAbl); MPU OMMCAHUM MPABUIIBHO TPAKTOBaTh (PU3MUYECKHIM CMBICI HCHOJIb3YyEMbIX
BEJIMYMH, 0003HAYEHUS U €IUHMIBI (PU3NYECKUX BEIMYMH, HaXOIUTh (OPMYIIbI, CBSA3bIBAIOILUE
JaHHYI0O (U3MYECKYI0 BEIMYMHY C JAPYTUMHM BEJIMYMHAMH, CTPOUTh TpauKH H3y4EHHBIX
3aBUCHUMOCTEHN PU3NYECKUX BETUYNH;

—XapaKTepu30BaTh CBOWCTBAa Tel, (PU3NYECKHE SBJIEHUS M MPOLECCHl, HCIONb3yd 3aKOH
COXpAHEHUsl DHEPIHUH, 3aKOH BCEMHMPHOI'O TATOTEHHMsS, NMPUHLUII CYNEPIO3ULIHMH CWI, IPHHIIMII
OTHOCHUTENBHOCTH ['anmunes, 3akoHsl HbIOTOHA, 3aKOH COXPAaHEHMs UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsI0BOTO U MACCOBOI'O YHCE MPH AJIEPHBIX PEAKIMIX;
IpyU 3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa W 3alMChIBaTh €ro MaTeMaTHYecKOoe
BBIPaKCHHUE;

—O0OBACHATh (PU3NYECKHE MPOLECChl U CBOICTBAa Tel, B TOM YHUCJIE€ U B KOHTEKCTE CHUTyalUi
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
00bsICHEHHE M3 2—3 JIOTMUECKUX LIaroB ¢ OMOpoil Ha 2—3 M3yueHHBIX CBOMCTBA (hU3MUYECKHX
SIBJIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—peniath pacuéTHbIe 3a/1a4M (OMHUPAIOLIUECS Ha CUCTEMY U3 2— 3 ypaBHEHHI ), UCIIOJIB3YS 3aKOHBI
u Qopmyibl, CBs3bIBalOIIME (U3NYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBUS 3aJaduu
3aMMchIiBaTh KPATKOE YCJOBHE, BBISBIATH HENOCTAONIME WM H30BITOUHBIE JaHHbIE, BHIOMPATH
3aKOHBI W (QOpMyJbl, HEOOXOAMMBIE Ui PpEUIeHHs, HPOBOAMTH pacdy€Tbl U OLEHUBATh
PEATUCTUYHOCTH MOTYYEHHOT0 3HaYeHUS! GPU3NYECKON BETUUHHBI;

10 xaacc:

—pacCIiio3HaBaThb HpO6J’IeMBI, KOTOPBIC MOXXHO PCIOIWUTH IMIpPU ITOMOIINH (1)I/I3I/I'-ICCKI/IX METOOOB,
HCIIOJIB3YA OIMMCAHUE HMCCICIOBAHUA, BBIACIIATE IIPOBEPACMOC MPCAINOTIO0XKECHUC, OLCHHUBATH
IMPaBHUJIBHOCTL IMOpAAKAa IMPOBCACHUA HUCCICAOBaHUA, ACJIAaTh BbIBOAbLI, HWHTCPIPECTUPOBATDH
PE3YIbTAThI HaGHIOI[eHI/Iﬁ U OIIBITOB,



—TIPOBOJUTH OMBITHl MO HAOMIONEHUI0 (PU3MYECKUX SBICHUM WU (U3NYECKUX CBOMCTB Tel
(u3ydyenne BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpAHEHHUS HHEPTUHU; 3aBUCUMOCThH IE€pHOjIa
KoJ1e0aHuil IPYKMHHOI'O MasiTHUKA OT Macchl Ipy3a M >KECTKOCTH NPYKUHBI U HE3aBUCHMOCTb OT
aMIUTUTYbl MaJIbIX KOJICOaHU; MPSIMOJUHEHHOE PpaCIpOCTPAHEHUE CBETa, pasyioKeHUe Oenoro
CBETa B CIICKTp;, M3yYCHUE CBOMCTB M300paKEHUsS B IJIOCKOM 3€pKajie M CBOWMCTB HM300paKECHUS
mpeaMeTa B coOMparomeil TuH3e; HAOMI0ACHHE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB M3IIy4eHUs):
CaMOCTOSITENILHO COOMPATh YCTAaHOBKY M3 W30BITOYHOTO Habopa 00OpYyIOBaHUS; OMUCHIBATH XOJI
OTIBITa U €r0 Pe3ybTaThl, POPMYIUPOBATH BHIBOIBI;

—IIPOBOJIUTh TP HEOOXOJMMOCTH CEPUI0 TPSIMBIX U3MEPEHUH, ONpeneNss CpelHee 3HauCHHE
n3MepsieMo Beau4uHBI (POKYCHOE paccTOsHUE COOMparolieil JUH3bI); OOOCHOBBIBATH BBHIOOD
croco6a u3MepeHus/M3MEePUTEIILHOTO TPHUOOpa;

—IIPOBOJIUTh HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKMX BEIMYMH C HCIIOJB30BAHHEM MPSIMbIX
M3MEpEeHU# (3aBUCHMOCTh ITYTH OT BPEMEHHU IpPH PAaBHOYCKOPEHHOM JIBIKCHHHM 0€3 HadaabHON
CKOpPOCTH; Ieproja KoieOaHUI MaTeMaTHYeCKOro MasTHHUKAa OT JJIMHBI HUTH; 3aBUCHUMOCTH yIJja
OTpaXEHHs CBETa OT YIVIa MAJEHHs M YIjla IpeJoMJIEHUS OT YyIjla MNaJeHMs): IJIaHUPOBATh
UCCIIEIOBAaHHE, CAMOCTOSITENIbHO COOMpAaTh YCTAHOBKY, (DUKCHPOBATH PE3yJIbTaThl IOJy4E€HHOMN
3aBHCUMOCTH (PH3MUECKUX BEIMYHMH C YIETOM 3aJaHHON TIOTPEIIHOCTH U3MEPEHH B BUE TAOIHII U
rpaduKoB, JieJ1aTh BHIBOJIBI IO PE3y/IbTaTaM HUCCIIEOBAHUS;

—IIPOBOJIUTh KOCBEHHbIE N3MEPEHUs (PU3UUECKUX BEIMUYHUH (CPE/IHAsS CKOPOCTh U YCKOpEHHE Tella
IPU PABHOYCKOPEHHOM JBM)KEHHM, YCKOPEHHE CBOOOIHOIO MaaeHMs, KECTKOCTb MPYKUHBI,
KOAY(Q(QUIHUEHT TPEeHUs CKOJIbKEHUs, MeXaHuuyeckas paboTa M MOILIHOCTb, 4YacTOTa MU MEPUOJ
KoJIe0aHUH MaTeMaTHYeCKOro U MPYKUHHOIO MasTHUKOB, ONTHYECKas cujaa coOMparolei J1H3bI,
paaMoOaKTUBHBIN (OH): MIAHUPOBATh M3MEPEHMs; COOMPATh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U
BBIIOJIHATh U3MEPEHUs, CIenys IPEMIOKECHHON MHCTPYKLHH; BBIUUCIATH 3HAYCHUE BEIVYHMHBI U
aHAJIM3UPOBATh IIOJIyYCHHBIE PE3YJILTATHI;

—C00JTI0/1aTh IPaBUJIa TEXHUKH OE€30MMaCHOCTH MPH padboTe ¢ 1ab0paTOpHBIM 000pPYI0BAaHUEM;

—pas3jin4aTb OCHOBHBIC TMPU3HAKU HN3YUYCHHBIX (1)I/I3I/I‘ICCKI/IX MOJETIeH: MaTepualibHasd TOYKa,
a0COJIFOTHO TBépI[OG TECIIO, TOYEYHBI MCTOYHHUK CBCTAa, JIYy4, TOHKAaA JIMH34, IIJIaHETapHAad MOICIIb
aToMa, HYKJIOHHad MOACJIb aTOMHOTO fA/pa,

—XapaKTepu30BaTh MPUHIUIBI JEUCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUUYECKHUX YCTPOMCTB C
OMoOpol Ha HUX omNucaHus (B TOM YHUCIE: CHUIOMETP, AATYUKU IIOJIOKEHUS, PACCTOSHUSA U
YCKOpEHUSs, paKeTa, 9X0JI0T, OYKH, IEPUCKOII, (oToanmnapar, ONTUHIECKHE CBETOBO/IbI, CIIEKTPOCKOTI,
J03UMeTp, Kamepa BuibcoHa), HCIONB3ys 3HAHHUA O CBOMCTBaX (PU3MUECKUX SBICHUHA U
HeoOxouMBble (hHU3NUECKHE 3aKOHOMEPHOCTH;

—MUCHOJb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKHM H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENBbHBIX NMPHOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPU PEIICHUH y4eOHO-TPaKTHUECKUX
3a/la4; ONTUYECKHUE CXEMbl JIJISl MOCTPOEHMSI M300pakKeHW B IJIOCKOM 3epKaiie M coOuparoein
JIMH3E;

—ITIpUBO/IUTH TMPUMEPHI/HAXOAUTh HHPOPMAIMI0 O MpHUMepax NPaKTHYECKOTO HCIOJb30BaHU
¢u3nUecKUx 3HAHUN B MOBCETHEBHON XM3HM U oOecredueHus: 6e30MacHOCTH MPH OOpaIleHUH C
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMM, COXPAHEHHUS 3/J0pOBbS U COONIOACHUS HOPM
9KOJIOTUYECKOIO MTOBEJICHUS B OKPYXKAIOIIEH cpefie;



—OCYIIECTBISITh MOUCK HHpoOpManuu (U3NYECKOTO coaepkaHus B ceTd  HTepHer,
CaMOCTOSITENTLHO (HOPMYIHPYS TTOUCKOBBIA 3aMPOC, HAXOAUTh MYTHU OIpPEACTICHHS JOCTOBEPHOCTH
MOJIy4eHHOM MH(OpPMAIMK HA OCHOBE UMEIOIIMNXCS 3HAHUHN U TOTIOJHUTEIbHBIX HCTOYHUKOB;

—MWCIOJB30BaTh MpPH BBIIOJHEHUM YYEOHBIX 3aJaHUH HAYYHO-TIOMYJSIPHYIO JIMUTEpaTypy
(bu3n4ecKoro coJepKaHus, ClpaBOuYHble MaTepUallbl, pecypchbl cetu VIHTepHeT; BiaaeTs npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBbIE INHCbMEHHbIE M YCTHBIE COOOILIEHHS Ha OCHOBE HH(pOpPMALUU U3
HECKOJIbKUX MCTOYHUKOB (DU3NYECKOTO COJCpXKaHUsA, IyOJIMYHO MPEICTaBIATh pPE3YJIbTaThl
IIPOEKTHOM WJIM UCCIIEN0BATEIbCKON IEATEIBbHOCTH; IIPXU TOM TPAMOTHO MCIIOJIb30BaTh U3yYEHHBIN
MOHATUIHBIN anmnapaT U3y4aeMoro pasjaeia (GU3MKA U CONPOBOXKAATH BBICTYIUICHHE Mpe3eHTaIueH
¢ y4éToM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.

OIEHUBAHMUE PE3YJIbTATOB OCBOEHUSA ITPOI'PAMMBI

IIpoBepka M OLIEHKA 3HAHUM MPOXOJUT B XOJ€ TEKYIIMX 3aHATHH B YCTHOM WIM MHCbMEHHOH
¢dopme. dopmMaMM KOHTPOJIS SABISIOTCS MPOMEXKYTOUYHBIE M HTOTOBBIE TECTOBbIE KOHTPOJIbHBIE
paloThbl, camMoCTOATENbHbIE paboThl; (POHTAIBHBIN M HHIAMBUIYAIbHBI ONpPOC; OTYETHl IO
NPaKTUYECKUM U JabOopaTOpHBIM paboTam; TBOpYecKHe 3afmaHus. JoCcTHMKEHHs 0O0ydarommxcs
OLIEHUBAIOTCS B Tporecce (HPOHTATFHOTO W WHIMBHIYaTbHOTO KOHTPOJS Ha OOBIYHBIX YPOKaX, B
mporecce MPaKTUYECKHX PadOT MO0 OKOHYAHUM HM3Y4YCHHUs KPYyMHBIX TeM. [IpoBepounbie paboThI
IIPOBOJSATCS B MUCbMEHHOIN (hopMe, B BHUJE TECTOB (BapHaHThl OTBETOB COKpAIIEHHI ¢ 4X 10 3X).
3arutaHUpOBaHHBIE JIA0OpATOpPHBIE PAOOTHI MOJUIEKAT OICHKE 10 YCMOTPEHUIO YUYHUTEIIA.
Pe3ynbrarel oOyueHUss JEMOHCTPUPYIOTCS OOydarolMMCS C MCIOJIb30BAHMEM JIOCTYIHOTO €My
BUJIa PEUCBON JICATEIBHOCTH B COOTBETCTBHM CO CTPYKTYpoil HapymeHus. [Ipu HeoOXoammocTn
BO3MOYKHO YBEIIMYCHHWE BPEMEHH Ha TMOATOTOBKY OTBeTa. [Ipm OlleHKe 3HAHWHA 00yYaromuxcs
nmpeanoiaraeTcss oOpamarb BHHMAaHWE Ha TPABWIBHOCTh, OCO3HAHHOCTh, JIOTUYHOCTh U
JI0Ka3aTeNbHOCTh B  HM3JIO)KEHWH MaTepualia, TOYHOCTh HCIIOJIb30BAaHHUS TEPMHUHOJIOTHH,
CaMOCTOSITENIbHOCTh OTBETA.

Hopmbt oyenox 3a ycmuwiii omeem
Ouyenka «5» cTaBUTCS, €clii 00yJaroUIHiiCs:

1) mokaspiBaeT TIyOOKOE W TOJHOE 3HAHWE M IOHHMAaHHWE BCEr0 00BEMA MPOrPAMMHOIO
Marepuaia; IIOJHOE IIOHMMAaHUE CYIIHOCTM pacCMaTPUBAEMBIX IOHATHM, SBICHUM U
3aKOHOMEPHOCTEM, TEOPHid, B3AMMOCBS3EH;

2) yMeeT COCTaBUTh IMOJHBIA U MPABUIbHBIA OTBET Ha OCHOBE M3YUYCHHOTO MAaTEpUalia; BBIICIAThH
IJIABHBIE IIOJIOXKEHUS, CAMOCTOSTEIBHO IOATBEPKAATh OTBET KOHKPETHBIMHM IPUMEPaMH,
(akTamMM; CaMOCTOSATENILHO U apTYMEHTHPOBAHO JleNlaTh aHAJIN3, 0000IIEHNs, BHIBOIBI.

3) ycTaHaBIMBaeT MEXIpeIMETHble (Ha OCHOBE paHee NpPUOOPETCHHBIX 3HAHUI) U
BHYTPUIIPEIMETHBIE CBSI3U, JEMOHCTPHUPYET YMEHUE TBOPUYECKU IPUMEHATH IOJyYEHHBIE
3HAHUS B HE3HAKOMOI CUTYyallUH;

4) yMeeT TMOCIIEA0BaTEIbHO, YETKO, CBSI3HO, 0OOCHOBAHHO M 0€30MIMO0YHO H3/IaraTh y4eOHBIH
MaTepHaj; J1aBaTh OTBET B JIOTMYECKOHW ITOCIIEIOBATEILHOCTH C HWCIOJb30BAHUEM TIPUHSATOM
TEPMUHOJIOTUH; JieJaTh COOCTBEHHBIC BBIBOJBI; (DOPMYIHpPOBATH TOYHOE OIpPEACICHHE |
HNCTOJIKOBAHUEC OCHOBHBIX HOHHTI/II\/’I, 3aKOHOB, TeOpI/Iﬁ; IIpru OTBETEC HE IMOBTOPACT JOCIOBHO
TEeKCT y4eOHUKa, W3JIlaraeT MaTepuaj JMTEPaTypHBIM SI3bIKOM; MPAaBUIBHO U OOCTOSATEIBHO
OTBEUAET Ha JOTOJHUTEIHHBIEC BOIPOCH! YUUTEIIS;



5) yMeer caMOCTOSTEIPHO M DAIMOHAIBHO HCIONB30BATh HATILSIHBIC ITOCOOHS, CIpPaBOYHBIC
MaTepHuaibl, Y4eOHHUK, JOMOJHUTEIbHYIO JINTEPATypy, MEPBOMCTOYHUKH; MPUMEHITh CUCTEMY
YCJIOBHBIX 0003HAYEHUH MPU BEICHUH 3aIUCEH, COMPOBOXKIAIONIMX OTBET; MCIIOIb30BAHHUE IS
JI0Ka3aTelbCTBA BbIBOIOB U3 HAOIIOIEHHUH U OIBITOB.

Ouenka «4» cTaBUTCS, €CITU 00YJAIOLUICS:

1) mnokaspIBaeT 3HAHHMS BCEr0 H3YYEHHOIO IPOrPAaMMHOTO Marepuaia; HaéT IOJHBIA U
MPaBUJILHBI OTBET HAa OCHOBE HW3YYEHHBIX TEOPUM; JOMYyCKaeT HE3HAYUTEIIbHBIC
OmMMUOKKM M HEAOYETHI TPHU BOCIPOU3BEACHUM H3YyYEHHOTO MaTepualia, HeOOJbIINe
HETOYHOCTHU MPHU UCTIOIH30BAHUM HAYYHBIX TEPMUHOB HJIU B BBIBOJAX U 00OOIICHUSIX U3
HaOJIIOIEHUH U OIBLITOB;

2) Marepuall uU3jaraeT CBSI3HO, B OINPEICICHHOW JIOTMYECKOW IOCICI0BATEIbHOCTH, TPH
3TOM JIOIYCKaeT OJHY HerpyOyro oluOKy Ui He 0ojee JBYX HEI0YETOB U MOXKET UX
UCIPABUTh CAaMOCTOSITENIbHO TpU TpeOOBaHMM WM TPH HEOONBIIOW MOMOIIH
IpernojaBaTesis; MOATBEPHKIaeT OTBET KOHKPETHBIMU MPUMEPAMHU; MPABUIBHO OTBEYAECT
Ha JIOTIOJTHUTEIBHBIE BOMPOCHI YUUTEIIS;

3) yMmeeT CaMOCTOSTEIIbHO BBIACIATH TJIaBHBIC MOJIOKEHHS B M3YUYECHHOM MaTepuale; Ha
OCHOBaHWU (aKTOB H TPUMEPOB 0000IIATh, JelaTh BBIBOABI, YCTAaHABJIMBATH
BHYTPUIIPEIMETHBIE CBA3H,

4) NIEeMOHCTPUPYET YMCHHE IPHUMEHSATh IOJNY4YCHHbIC 3HAHHS Ha [PaKTHKE B
BUJIOM3MEHEHHOHN cUTyaluu, coOII0/1aTh OCHOBHBIE IIPAaBUia KyJIbTYphbl YCTHOM peuu U
CONPOBOXKAAOIIEH MTMCbMEHHOM, UCII0JIb30BaTh HAYYHbIE TEPMUHBI;

Ouenka «3» craBUTCS, €Ciii 00yJaroUIHiics:

1) ycBOWJI OCHOBHOE COJiepaHue y4eOHOro MaTepuaia, UMeeT MpoOesbl B YyCBOCHUU MaTepuala,
He MPENsTCTBYIONNE JallbHEHIIeMY YCBOSHHUIO TPOrPaMMHOTO MaTepuana;

2) MaTepuall H3JlaraeT He CHCTEeMaTH3UPOBaHHO, pparMeHTapHO, He BCET/Ia MTOCIIEI0BATEIBHO;

3) TOKa3bIBaeT HEJOCTATOYHYIO CHOPMHUPOBAHHOCTH OTMACIBHBIX 3HAHUH M YMEHHil; BBIBOIBI U
0000111eHUS ApTYMEHTUPYET C€J1a00, TOMYCKAET B HUX OIIUOKH.

4) 10myCTHJ OIMIMOKM M HETOYHOCTH B HCIIOJb30BAHMM HAYYHOW TEPMHUHOJIOTHH, OMPEICICHHUS
MOHSTUN JaJI HETOCTATOYHO YETKHE;

5) He HCMOJIb30Ball B KAYECTBE J0KA3aTEIbCTBA BHIBOBI M 0000IICHHS U3 HAOIIOACHUH, (aKTOB,
OTIBITOB UJTU TOMYCTHJI OIIUOKH TP UX U3JTO0KECHHH,

6) WCHBITBIBACT 3aTPyAHCHHS B TNPUMEHCHWUH 3HAHUM, HEOOXOJMMBIX ISl PEIICHHs 3aaa4
Pa3IUYHBIX TUIIOB, IPU O0BSICHEHUN KOHKPETHBIX SIBJICHUN Ha OCHOBE TEOPUN U 3aKOHOB, HJIU B
MTOATBEPKICHUH KOHKPETHBIX IIPUMEPOB ITPAKTUYECKOTO TPUMEHEHHUSI TEOPHIl;

7) OTBCYACT HCIOJHO Ha BOIPOCHI YUYHUTCIA (YHYCKa}I u OCHOBHOC), W1 BOCIPOU3BOAUT
COACPIKAaHUC TCKCTA y‘{e6HI/IKa, HO HCJOCTAaTOYHO NMMOHUMACT OTACIBHBIC ITOJIOXKCHNA, UMCIOIIHEC
3HAYCHUEC B OTOM TCKCTC,

8) oOHapy)XHMBaeT HEIOCTATOYHOE MOHMMAHHUE OTIAEIbHBIX IMOJO0XKEHHH IMPHU BOCIPOM3BEICHUU
TeKCTa yuyeOHHUKa (3armmucei, MepBOUCTOYHMUKOB) WM OTBEYACT HEIMOJHO HAa BOMPOCHI YUUTEINS,
JIOTTyCKasi OJIHY-/IBE TPyObIe OIMOKH.



Ouyenka «2» cTaBUTCS, €CITU O0yUYaAIOITHICS:
1) He yCBOWJI M HE pacKpblI OCHOBHOE COJIEP)KaHKE MaTepHalla;
2) He JelaeT BBIBOJOB M 0000IIEHNIT;

3) He 3HAeT U HE MOHMMAET 3HAYUTENILHYIO WIIM OCHOBHYIO YacTh MPOTPAMMHOI0 Marepualia B
IpezeIiax MOCTaBICHHBIX BOIIPOCOB;

4) umeet cnabo cHOpMHUPOBAHHBIC U HETIOJHBIC 3HAHKS M HE YMEET MPUMEHSTh UX K PEIICHUIO
KOHKPETHBIX BOIIPOCOB U 3a/1a4 10 00pasiLy;

5) mpu oTBeTe (Ha OAMH BOIPOC) JOMyCKaeT Oojiee ABYX IPyOBIX OMIHOOK, KOTOPHIC HE MOXKET
UCTPABUTH JTAXKE TIPU TIOMOIIH YUUTEIIS.

Ilpumeuanue

e [lo OKOHUAaHMM YCTHOTO OTBETa OOYyYarOLIErocs MmeAaaroromMm Aa€rcs KpaTKUM aHalu3 OTBETa,
OOBSIBIIIETCSI MOTHBHPOBAaHHAs OIleHKA. BO3MOXXHO HpuBJICUEHHE APYTrUX OOy4YaArOMUXCS IS
aHaJIM3a OTBETA, CAMOAHAJIN3, IPEJI0KEHUE OLICHKH.

e OreHMBaHUE YCTHBIX OTBETOB OCYIIECTBIISICTCS 0€3 yueTa HapyIICHHWH SI3BIKOBBIX/ PEUEBBIX
HOPM, CBSI3aHHBIX C HEJIOCTATKaMM MPOU3HOCUTEIbHON CTOPOHBI peuu (IPOU3HOLIEHUE 3BYKOB,
BOCIIPOM3BEJICHUE CIIOB CJIOKHOM CJIOTOBOM CTPYKTYpbl, MHTOHALMOHHBIX W PUTMHYECKHUX

CTPYKTYp H JIIp.).

Hopmul oyenxu nucvmennwix pabom.

Ouenka «5» CTaBUTCS, €CITU 00YYAIOIIUICS:

1) BBITIOJIHWII PaboTy 0€3 OMOOK U HEI0UYETOB;

2) JIOMyCTUII He 0oJiee 0OIHOTO HeJ0YeTa.

Ouyenka «4» CTaBUTCS, €CJIM 00YUYAIOIIUNUCS BBIMOIHUI padOTy MOJHOCTHIO, HO JIOMYCTHJI B HEH:
1) ue Gosee o1HOM HErpyOOI OIMIMOKK U OJHOTO HEJA0YETa,;
2) wiu He 6oJiee IBYX HE0YETOB.

Ouyenka «3» CTaBUTCS, €CIU OOYUYAIOIIUICS MPABUIHHO BBIMOJHUI HE MEHEE MOJOBUHBI PabOTHI
WJTU JOTTYCTHIT:

1) He Gonee ABYX rpyOBIX OMIMOOK;

2) wnm He OoJiee OIHOM Ipy0oii U 0JJHOM HEerpyOoii OIIUOKK U OJTHOTO HEJIOUETa;
3) wiu He OoJiee ABYX-TPEX HErpyObIX OIIMOOK;

4) wnu ofHOM HerpyOOol OMIMOKH U TPEX HEAO0YETOB;

5) WM pH OTCYTCTBHH OIMUOOK, HO TIPU HAJTMYNHU YETHIPEX-TISITH HETOUETOB.
Ouyenka «2» CTaBUTCS, €CJIA 00yUYaOIIUACS:

1) AOmyCTHII YKCIIO OMIMOOK W HEIOYETOB, MPEBOCXOSINEE HOPMY, IIPU KOTOPOH MOKET
OBITH BBICTABIICHA OLIEHKA «3»;

2) WU CJIM TPABUIBHO BBIMOJHHUI MEHEE TIOJIOBHHBI PAOOTHI.



Ouyenka «1» craButcs, eciiu 00y4JarOUTHIC:

1) He npucTynai K BHIIOJIHEHHIO PabOTHI;

2) WM IPaBUIIBHO BBIOTHWI He Oosee 10 % Bcex 3amanuil.

Ilpumeuanue.

Y4uurens UMEET MPaBoO MOCTABUTH 00YUAIOMIEMYCsI OIICHKY BBIIIEC TOW, KOTOpasi MPEIyCMOTpPEHA
HOpPMaMH, €ClIi UM OPUTHMHAIBHO BBIMOJIHEHA paboTa.

OneHKH ¢ aHAJTM30M JIOBOJATCS /10 CBEJCHHS OOYYaIOIIMXCs, KaK MPaBUIIO, HA MOCIEAYIOIIEM
ypoKe, mpeaycMaTpuBaeTcs paboTa HaJl OLIMOKaMU, YCTpaHEeHUE MpoOesIoB.

OneHka He CHIDKAeTCs 3a TpaMMaTH4ecKue M Aucrpaduyeckue OMMOKH, TOMYIICHHBIE B
pabore. VckinroueHHs: COCTAaBISAIOT CIy4au HAIMCaHUS TEX CJIOB U CIIOBOCOYETAHUI, KOTOPbIE
[IUPOKO HCIIONB3YIOTCA Ha YpPOKax (DU3MKH. YUYHUTHIBAs OCOOCHHOCTH [ETEH C TSIKEIBIMU
HapyIIEHUSIMA PEYH, JOMYyCKAeTCsl Haluunue | MCIpaBICHUs MPH YCIOBUH MOBTOPHOW 3arvcH
KOPPEKTHOTO OTBETA.

Ommnbku, 00yCIOBICHHBIE TSHKEIBIMUA HAPYUICHUSAMHU PEYH W MHCHbMA, CIEIyeT paccMaTpHBaTh
WHAWBUIYAIBHO JUIS Kaxkaoro oOydvaromerocs. CrnennuyeckuMu s HHUX OHIMOKaMHu
ABJIIIOTCSL  3aMEHA COIVIACHBIX, MCKaKE€HHE 3BYKOOYKBEHHOI'O COCTaBa CJOB (IIPOIYCKH,
[IEPECTaHOBKHU, J100aBJIEHHUS, HEAONUCHIBaHHE OyKB, 3aMeHa TIJIaCHBIX, I'py0oe HCKaXeHHE
CTPYKTYpbI ciioBa). [Ipu BBICTaBIEHHHM OICHKH BCE OIHOTHITHBIC CIEIU(PUYECKUE OIIUOKH
MIPUPABHHUBAIOTCS K OJTHON Opdorpadudeckoit ommoke.

IIpn HEOpe:XKHOM BBIIIOJHEHUU IUCBMEHHBIX pPAa0OT, OOJIBIIOM KOJIMYECTBE HCIPABICHUI,
HCKa)XEHUH B HauepTaHUU OYKB OLICHKAa CHMXKAETCSl Ha OAMH Oailji, €ClIM 3TO HE CBA3AaHO C
HapylLIeHUEM MOTOPHUKHU y 00Yy4arOIIUXCsl.

Kpumepuu 6bICMAGB/IEHUAl OUCHOK 34 NPOBEPOUHHbBIE MeCH bl.

e Bpewms BomonaHeHus TectoBoil padboTsl u3 10 Bonpocos: 10-15 MuH.

e Bpewms BomoaHeHus TectoBoi padboTsl u3 20 Bonpocos: 30-40 MuH.

77-100% - mpaBUIBLHBIX OTBETOB OILIEHKA «5»

52-76% - mpaBWIIBHBIX OTBETOB OIICHKA «4»

27- 51% - mpaBUIIbHBIX OTBETOB OIIEHKA «3»

0— 26% - nmpaBUIIBHBIX OTBETOB OIICHKA «2)

TemaTuyeckoe MIAHMPOBAHUE Y4eOHOr0 Kypca (1o roxam o0y4eHusi)

7 kiacc (He MeHee 68 yacoB)

Conepxanrie  |OCHOBHBIE BUIbI y4EOHON JAESATEIBHOCTH O0yYarOIIUXCSI
yaeOHOro
npeaMera




Tema

pa3nena
(KonmuecT
BO 4acoOB)
Beenenue |3 4. |- OOBSICHSET, OMUCHIBACT (PU3MUCCKUE SBJICHUS, OTJINYACT (PU3NICCKHUE SIBICHHUS OT
XUMHYCCKUX;
-IIPOBOJIUT HAOMIOACHUS (U3HUECKUX SIBIICHUH, aHATU3UPYET U KIACCH(PUITUPYET
UX, Pa3IINYaeT METO/Ibl U3yUCHHS (DU3HKH
- 3mepsieT paccTosiHYS, IPOMEKYTKH BPEMEHH, TEMIIePaTypy;
- 00pabaThIBaET Pe3yNbTaThl H3MEPECHUN
- OnpenensieT neHy ACJICHHS MKl U3MEPUTEIBHOTO WIMHAPA;
- onpenesieT 00beM KHUIKOCTH € MTOMOIIBI0 U3MEPUTEILHOTO IIHITUH/IPA;
- IepeBOIUT 3HaueHue puzndyeckux BenuuuH B CU
- Haxomut mneny paenmeHus Jo00OTO HM3MEPUTEIBHOTO TPUOOpa, IMPEICTABIISACT,
pe3yJIbTaThl U3MEPEHUS B BHJIC TAOJIHII;
- paboTaer B rpyIine;
- aHAJIM3UPYET PE3yJIbTATHI, JCIaeT BBIBOIBI
-Beigenser ocHOBHBIC 3Tambl Pa3BUTHs (U3NYECKON HAayKHM M Ha3bIBaCT MMEHA
BBITAFOIINXCS YICHBIX
- ompeselseT MecTo (U3UKHM KaK HAyKH, JIeJacT BBIBOJBI B Pa3BUTUU (DU3MUECKOM
HAYKH U €€ JTOCTH)KCHUSX;
- COCTaBIISICT TUIAH MPE3EHTAINH
[IepBoHau
QITbHBIC
q,
CBEICHHUS OOBSICHSIET OMBITHI, MOATBEPXKIAIONINE MOJEKYIIPHOE CTPOSHHE BEIlecTBa,
0 OpOYHOBCKOE JIBHKCHUE
CTPOCHUH
- CXeMaTH4YeCKU U300pakaeT MOJIEKYJIbI BOJIBI U KHUCIIOPOA;
BelecTBa

- ONIPCACIIICT PasMEp MaJIbIX TCJI

- OObscHsieT sBieHue NUPPY3UH U 3aBHCUMOCTh CKOPOCTH €€ TMPOTEKAHHS OT,
TEeMITepaTyphl TEJa;

- IPUBOJIUT IpUMEPHI AUPPY3UH B OKPYKAIOLIEM MHPE;
- HaOJII01aeT Tpoliecc 00pa3oBaHMUs KPUCTAIIIOB;

-I[IPOBOJUT U OOBSACHSAET OIBITHI 110 06Hapy>1<eHmo CHJI B3aUMHOI'O IMPUTSIKCHUSA U
OTTAJIKUBAHUA MOJICKYII;

'Ha6J'IIO)IaeT N HUCCICAYET ABJICHUA CMAaYMBaHUA U HECMAaYUMBaHUA TCII, OOBACHSET)




B3anmoae
MicTBUE
TeIl

26 4.

TTaHHBIC SIBJICHUS HA OCHOBAHWH 3HAHUN O B3aMMOJICHCTBHS MOJIEKYJT
OOBSICHAET CBOMCTBA ra30B, KUJIKOCTEH U TBEPABIX TEll

[IpyBOIAT mpUMeEpBl NPOSBICHHUS W IPUMEHEHUS CBOWCTB Ia30B, XUAKOCTEH U
TBEPABIX TEJ B IPUPOJAC U TEXHUKE

- OnpenensieT TPAaeKTOPHUIO ABMIKEHUS TENa;

- IEPEBOANUT OCHOBHYIO €IMHHUILY ITYTH B KM, MM, CM;

- pa3IMyaeT paBHOMEPHOE U HEPABHOMEPHOE JIBHKCHUE;

- IOKa3bIBACT OTHOCHUTEIBHOCTH JBI)KEHUS Teja

- PaccuntsiBaeT ckopocTh Tena;

- BEIp)KAeT CKOPOCTh B KM/4, M/C;

- aHAJIM3UPYET TaOJIHILy CKOPOCTEH JBMKEHUS HEKOTOPBIX TEIT;

- OIIPEJIETISIET CPETHIOI CKOPOCTH JIBM)KEHHS 3aBOJTHOI'O aBTOMOOMIIS

- IlpencraBnsier pe3ysbTaThl M3MEPCHUI M BBIYUCICHUI B BUAe TaOnuI U
rpauKoB

'HpI/IBOI[I/IT IMPUMCPLI IPOABJICHUA ABJICHUA HHEPUIHUH B 6BITy;

-00BSCHSCT SIBJICHUC HHCPLUU,

-I[IpOBOAUT I/ICCJ'IeI[OBaTGJ'II)CKI/Iﬁ OKCHCPUMCHT I10 U3YUYCHUIO ABJICHUA HHCPIUH
-OnuckhIBacT SBICHHUE BSaHMOHeﬁCTBHH TCI,

- 00BSICHSIET OIBITHI IO BSaHMOﬂeﬁCTBHIO TCI U A€J1a€T BBIBO/JbI

-¥Y cTaHaBIMBaEeT 3aBUCHMOCTh U3MEHEHHUS CKOPOCTHU ABUIKCHUS TECJI OT €r0 MACCHhI;

-paboTaeT ¢ TEKCTOM yueOHUKa, BbIIEISET IJIaBHOE, CUCTEMATU3UPYET U 0000IIaeT
[OJIydEeHHBIE CBE/ICHUS

-B3BemmBaeT Tero Ha y‘I€6HI>IX BE€Cax U € UX IMOMOUIBIO OMPEACIIACT MacCCy TCJia,

-IIpUMEHSIET U BbIpadaThIBa€T MNPAKTUUYECKHWE HAaBBIKM pabOThl ¢ mpudopami,
paboTaeT B rpyImne

- OnpenensieT MIOTHOCTh BEIECTBA;

-aHaJM3UPYeT TaOIHYHbIC JaHHBIC

- [IpumensieT nmony4eHHbIe 3HAaHUS K PELISHHUIO 3aa4, aHATU3UPYET Pe3yIbTaThl
- I'padmuecku, B Macmtabe n300pakaeT CUITy U TOUKY €€ MPUIIOKEHUH;

~AHAJIM3UPYET OIBITHI IO CTOJJKHOBCHHIO HIAPOB, C)KATUIO YIIPYTOro TCjIa U ACIacT)
BbIBOIbI

-IIpuBONUT IpUMEPHI MPOSIBIEHUS TATOTEHHS B OKPYXKAIOIEM MUPE;




JlaBieHue
TBEPJIbIX
TeI,
PKHIKOCTE
M 1 ra3oB

32 4.

-paboTaeT ¢ TEKCTOM Yy4eOHMKa, CHCTEMAaTU3UPYeT M O0O0O0OIIAaeT CBEACHUS O
SIBJICHUH TSATOTEHHUS, /I€IACT BBIBOJIBI

- HaXOI[I/IT TOYKY HNPHUJIOKCHHA U YKA3bIBACT HAIIPABJIICHUC CUJIbI TAKCCTH,

-paboTaeT ¢ TEKCTOM Y4YeOHHMKA, CHCTEeMAaTH3UPyeT W 0000IaeT CBEACHUS O
SIBIICHUU TSATOTCHHUSI, IEJIACT BHIBOIBI

- IIpuBoauT mpumeps! BUIOB nedopMaivi, OOBSICHIET MPUYMHBI BO3SHUKHOBEHUS
CUJIBI YIIPYTOCTH

- IIpuBoauT mpUMeEpsl, IOKA3bIBAIOLIUME 3aBUCUMOCTb JECUCTBYIOIIEH CHIIBI OT
71011 OIIOPBI;

-BBIYHCIISCT JIaBIICHUE TI0 (hOpMYyIIe;

-IIPOBOJIUT HCCJICIOBATEIIbCKUM HAKCIEPUMEHT II0 OIPEACICHUIO 3aBUCUMOCTH
TaBJICHUS OT AECHCTBYIOIIEH CUJIbI U JIEJIAET BBIBOBI

- OTin4aeT rasbl 110 X CBOMCTBaM OT TBEPAbIX TCII U ) KUJAKOCTH,

-~AHAJIM3UPYCT PE3YJIbTAThl IKCIICPUMCHTA IO H3YYCHHUIO HABJICHUA Ia3ad, OCJIACT)
BbIBObI

-O0BsACHSIET IMpUYUHY Mepcaadn AaBJICHUA KUAKOCTbIO WM I'a30M BO BCC CTOPOHBI
OAHMHAKOBO,

-~AHAJIM3UPYCT OIIBIT 11O MEPCAAvYC AaBJICHUA U 00BSICHSIET €r0 PE3YIbTAThI
-BriBogut popmyny g pacueTa 1aBiaeHUS )KUIKOCTH HA JJHO U CTEHKH COCY/a;
- paboTaer ¢ TeKCTOM y4eOHUKA U COCTABISET IJIaH MPOBEACHUS OTIBITOB

- Beruucnser Mmaccy Bo3ayxa;

-CpaBHHBAeT aTMOC(HEpPHOE NaBJIICHHE Ha Pa3JIMUHBIX BBICOTAX OT IMOBEPXHOCTH
3eMIIN;

-00BSCHSCT BIUSHUE aTMOC(l)epHOFO JAAaBJICHUS HA )KUBBIC OPraHU3MBI;

-IIPUMCHACT 3HAHUA U3 KYPCOB reorpaq)m/l pu OOBSICHEHHH 3aBUCHMOCTH
JAaBJICHUSA OT BBICOTHI HAJl YPOBHEM MOPA, MAaTEMATHUKU [JIA pacucTa JaBJICHUA

-Boruncnsier atMocdepHoe AaBIeHHE;
-00BSICHSIET U3MEpEHUE aTMOC(HEPHOTO AAaBJIEHUS C TIOMOIIbIO TpyOku Toppuuenin

- Jloka3pIBaeT, OCHOBBIBasCh Ha oOcHOBe [lackans, cCyliecTBOBaHuUE
BBITAJIKUBAIOLIEH CHUJIBI, JEMCTBYIOIIEN HA TEJIO;

-IIPUBOJIUT IPUMEPBI, TOATBEPKAAIOIIUE CYIIECTBOBAHNE BBITAJIKUBAIOIIEH CUJIBL,
-BBIBOAUT (POPMYITY AJIsl ONPEIeNICHNUs BHITAIKUBAIOIIEH CHIIBI;
-aHaJIM3UPYET OIBITHI C BEAEPKOM ApXUMENa;

-00BICHSIET IMPUYKUHEI IIJIaBaHUA TCIIL.




HTtoro

68 4.

8 kiacc (He MeHee 68 4.)

Coneprxanue

y4eOHOT0 mpeaMeTa

OcHOBHBIE BUIbI YICOHOH ACATEIHHOCTH 00YUYaIOIIUXCS

Tema

pazznena

(xonMyecTBO

4acoB)

IloBTOpPEHue | 5 u. BeiBogut hopmMyity st pacyera JaBICHHS KUIKOCTH Ha JIHO M CTEHKH COCY/Ia;
- paboTaeT ¢ TeKCTOM y4eOHMKA M COCTABIISIET TUIaH MMPOBECHHUS OIIBITOB
-IIpuBOAMT MpUMEpPHI MPOSIBIICHUS TATOTEHHUS B OKPYKAIOIEM MHUPE;
-paboTaeT ¢ TEKCTOM Yy4YeOHHMKA, CHUCTEeMAaTH3UpPYeT U O0O0OIIAeT CBEACHUS O
SIBJICHUU TATOTEHHUS, JISTACT BBIBOIBI
- HaxonuT TOUKy NpHIoKeHUs U yKa3bIBaeT HAMIPABJICHHUE CUIIBI TSHKECTH;
-paboTaeT ¢ TEKCTOM Yy4yeOHMKa, CHUCTEMAaTH3UpyeT M 00O0O0IIaeT CBEAEHUs O
SIBJICHUU TATOTEHHUS, JISTACT BHIBOIBI
YcranaBiIMBaeT 3aBUCHMOCTD N3MEHEHHS CKOPOCTH JIBHKEHHS TeJl OT €r0 MacChI;
-paboTaeT Cc TEKCTOM Yy4eOHUKa, BBIIEISET TJaBHOE, CHUCTEMaTH3UPYeT U
00001I1aeT MOTy4YEeHHBIE CBEICHUS

PaGora | 9u -Berancrnser MexaHuueckyro padbory;

MOIIHOCTb.
JHeprus

-OIpeIeNsieT YCIOBUs, HEOOXOJUMbIE AJIsi COBEPIICHHS MEXaHUYECKONU PabOThI
-Berauciser MOITHOCTH 10 U3BECTHOM paboTe;

-IIPUBOAMT HPUMEPHI €TUHUI] MOIIHOCTH Pa3IMYHbIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB;

-BbIPpAKAaCT MOIIHOCTD B PA3JIMYHBIX CAUHUIIAX,
-IIPOBOJUT UCCIECAOBAHNE MOIITHOCTH, TCXHUYCCKUX YCTpOI\/’ICTB, J€J1a€T BBIBObI

- IIpumeHsieT yciioBHs paBHOBECHS pblUara B INPAKTUYECKHX LEIAX: MOJBEM H
IepeEMELICHUE TPy3a;

-OMpeaAcCACT IJICY0 CUJIBI;




-pemaet rpadudeckue 3amaun

-IIpuBoaUT TpUMEpPHI MPUMEHEHHS HEMOABIKHOTO M TMOJBUKHOTO OJIOKOB Ha
IIPaKTHKE;

-CpaBHHUBAET JICWCTBHE MOIBIKHOTO M HETIOIBHIKHOTO OJI0Ka;
-paboTaeT ¢ TEKCTOM YUEOHUKA,
-aHAJIM3UPYET OIBITHI, IeTACT BHIBOJIBI

- IlpuBogutr mnpumepsl Ted, O0OJANAIOMIMX TMOTCHUUATBHON, KHHETHYECKOU
SHEprueu;

- paboTaeT ¢ TeKCTOM YUeOHHMKa;

- NIPUBOJUT IPUMEpPBI: IIPEBPALICHUs SHEPIUU U3 OJHOIO BHJA B JPYrOW; Tel,
o0aiaroux OJHOBPEMEHHO U MOTEHIIMAIILHON U KUHETUYECKOM SHEpruei;

- Y4aCTBYCT B O6CY)KI[CHI/II/I HPCSGHTaHI/Iﬁ 1 JOKJIaa0B

TenaoBbie
AABJICHUSA

18 u.

BCIIOMHUTE MOHSATHE MEXaHUYECKOW JHEPTUM M €€ BUIOB: KHHETHYECKas |
noreHnuanbHasg. Oco3HaTh (AaKT TpPEBpaAIlCHHS MEXaHWYECKOW SHEPruH BO
BHYTPEHHIOI0. YMETh NPHBOAUTH NPUMEPHI HA PEIICHNE KaueCTBEHHBIX 3a/1a4 O
npeBpamieHiu  SHeprud. OCBOUTH TOHATHE BHYTPEHHEH OJHEPTUM U ee
3aBHCUMOCTh OT TEMIIEPATypbl M arperaTHOro COCTosHHs. PaboTa ¢ TekcToM
y4eOHUKa.

Habutoate 3a 1€MOHCTpPallMOHHBIMU OIBITAMH, KOTOPbIE MOKa3bIBAET YUMUTEIb.
OObscHenne 3Tux onblToB. Pabota mo pucyHkaMm u Tekcty yueOHuka. Haxoaurtsb
MpUMEPBI TEJI C Pa3IMYHOM TEIIONPOBOJHOCTHIO W MX NPUMEHEHHE B Hallei
KU3HU U npupoje. Pelenne kauecTBEHHBIX 3a1ad.

Habmtonate 3a 1€MOHCTPALIMOHHBIMU OINBITAMH, KOTOpPBIE MOKA3bIBAECT YUUTEIb.
OOmpsicHeHHe 3TUX OnbITOB. PaboTa o pucyHkaMm u TekcTy yueOHuka. Haxonauth
IIpUMEpPBl NIPUMEHEHWE B HAIleW XU3HU M INpUpoAe. PerieHne KauyecTBEHHBIX
3ajau.

Habumtoate 3a 1€MOHCTpPallMOHHBIMU OTIBITAMH, KOTOPbIE MOKa3bIBAET YUHUTEIb.
OO0bscHenne 3Tux onbIToB. Pabota mo pucyHkaMm u Tekcty yueOHuka. Haxoaurtsb
MpUMepbl NMPUMEHEHHE B Halled XU3HU M INpupoje. PerieHne kauecTBEHHBIX
3ajau.

dueKkTpuyec
KHe
SIBJICHUS

34 4.

Habmtonate U OOBICHATH JAEMOHCTPALMOHHBIE OMBITHI IO B3JIEKTPHU3ALUH
KOTOpBIC MOKa3bIBaeT yunuTenb. Pabota ¢ uHpopmanueit B yaeOnuke. [IpocmoTp
yueOHBIX (uiIbMOB. OCYIIECTBICHUE CaMOCTOSITEILHOTO TIOMCKa HH(OpMaluu U
MpEeJCTaBIeHUEe €€ B BHJAEC pHUCyHKAa. CHyllaHWE W aHAJIW3 BBICTYIUICHHI
OJTHOKJIACCHUKOB. OCMBICTUTh MOHSATHE DJIEKTPHUUECKOT0 MOJS KaKk OCOOEHHOTO
Bujga martepuu. IloHATH cBolicTBa anekTpuyeckoro mois. Jlenarb HeOosblIne
OTIBITHI IO HAOJIIOJIEHUIO CIEKTPOB AJIeKTpudeckux noseil. Halltu nmpakTuueckoe
IIPUMEHEHHUE DJIEKTPUYECKUX TI0JIEH B HAIlIEH COBPEMEHHOU JKU3HHU.

BLII[CJ'IHTL OCHOBHBIC O3Tallbl PAa3BUTHUA HAYKH JSJICKTPHUYCCKUX SIBJICHUN U
Ha3bIBaTb UMCHA BBIJAIOIIUXCA YUCHBIX COCTABJIATH IJIAH IMMPE3CHTAIIUU.




[TpoBOIUTH U OOBACHATH OMBITH MO OOHAPYKEHHUIO JIEIUMOCTH HIIEKTPUYECKOTO
3apana. Pemars 3amaum mo crpoeHuro aroma. Haxomuts M aHanIM3upoBaTh
Napajuled B U3y4CHHUM HTOW TeMbl B XUMUHU. IIoHMMaTh MCTOPHUIO IIPOBEICHUS
9KCIIEPUMEHTOB 10 OOHAPYKEHHUIO NEIMMOCTU 3JIEKTPUYECKOro 3apsna, IeNlaTh
BBIBO/JIBI.

OOBICHATD OJICKTPUYCCKUE SBJICHUA Ha OCHOBE MOJCKYISIPHOI'O CTPOCHUA
BCIIIECTBA. HaGHIOI[aTB U OOBICHITH AEMOHCTpallMOHHBIC  OIIBITBI  I1O
OJICKTPpHU3alluH, KOTOPHIC ITOKA3BIBACT YUUTCIIb AHAJIU3UPOBATH U JACJIaTh BBIBOABI.

[IpuMeHsATH TONyYEHHBIE 3HAHUS TPU pelIeHMH (PU3MUYECKUX — 3ajad,
HCCIIEA0BATEIBCKOM DKCIIEPUMEHTE U Ha IPAKTHUKE.

9 ksacc (He MeHee 68 4.)

Conepxanue

yqe6H0ro mpeamMcTa

OcHoBHbIE BUIb Y4EOHOH €ATEILHOCTH 00yUYaIOLTUXCS

Tema
pasnena
(KonM4ecTBO
4acoB)

IloBTOpEHME

6 4.

BcroMHUTE TOHATHE MEXaHUYECKOH PHEPTUU U €€ BHJIOB: KHHETHYECKas U
noreHanbHas. Oco3HaTh (pakT MpeBpameHusT MEXaHUIECKON YHEPTHU BO
BHYTPEHHIOID. YMETh TNPHBOJUTH IMPHMEPHl Ha peIIeHHe KadyeCTBEHHBIX
3aja4 O MpeBpalieHud sHeprud. OCBOUTh MOHATHE BHYTPEHHEH SHEpPIruu u
€e 3aBUCHUMOCTb OT TEMIepaTypbl M arperaTHoro coctosHus. Paborta c
TEKCTOM y4eOHUKA.

Habmtonate 1 0OBSCHATH EMOHCTPAIIMOHHBIE OMBITHI MO 3JIEKTPU3ALMH |,
KOTOpbI€ TOKa3bIBaeT yuuTenb. Pabora ¢ uHpopMmanueil B ydyeOHHKE.
[IpocmoTp yuebHBIX humbMoB. OCyIIECTBIEHUE CAMOCTOSITEILHOTO TOMCKa
nH(popMaluK U IpeJCTaBlIeHUE ee B BUAE pucyHka. CiyliaHue M aHaiu3
BBICTYIUICHUM OJHOKJIACCHUKOB. OCMBICIUTH TOHSATUE AIIEKTPUUYECKOTO
MoJis Kak 0coOeHHOro BuAa Marepuu. [IOHATH CBONCTBA 3JIEKTPUUYECKOTO
nong. Jlenath  HeOosbIIME OMBITHI 1O  HAOJIONEHUIO  CHEKTPOB
JNEKTPUYECKUX NoJiel. HallT mpakTHyeckoe MpUMEHEHNE 3IEKTPUIECKHUX
TII0JIEY B HAILIEW COBPEMEHHOM KU3HU

DilIeKTpoMar
HUTHBIE
ABJICHUSA

94,

Haiitu npumepsl MarHUTHBIX sIBAEHUH. OCMBICIUTH MOHSATHE MAarHUTHOTO
MoJis Kak 0COOCHHOTO BUAa Matepuu. [IoHATH CBONCTBA MAarHUTHOTO TOJIS.
Haittu npakThueckoe NPUMEHEHHME MArHUTHBIX T[OJEd B  Halleu
COBPEMEHHOM KU3HM.

BI)IJIGJ'ISITI) OCHOBHBIC DOTallbl Pa3BUTHUA HAYKHW MAarHUTHBIX SIBICHUN H
Ha3bIBAaTb UMCHA BBIJAIOIINUXCA YUCHBIX COCTABJIATH IJIaH MMPC3CHTAIUN




ITo3HakOMUTBCS ¢ THIIOTE30M Amrepa. AHalu3 NpoOJeMHON CUTyaluu Ha
B3aMMOJICHCTBHE TMOJIOCOB MarHuta. JlemaTb HeOOJbIINE OMBITHI 10
HaAOJIOACHUIO CIIEKTPOB MAarHUTHBIX moiieil. [[puMeHnTs CBOM 3HAHUS IS
OOBSICHEHUS MarHUTHOro mois 3ewsn W Jpyrux mianer ComHeuyHoU
cucteMbl. OCMBICTIUTh 3HAYEHNE MArHUTHBIX MOJIEH IJIaHeT.

Crnymanue 1 aHainu3 BbICTYIUIEHUN OJTHOKJIACCHUKOB.

[Iponabmronate BpallleHWE paMKH C TOKOM B MarHuTHOM Tosie. Haiitu
o0JacT TPUMEHEHHUs OSTOr0 SBICHUS B TeXHUKE. [l03HAKOMHUTBCSA C
YYEHBIMHU, KOTOPBIE CO3JABAJIA IIEPBBIM 3JIEKTpoABUTaTENb. M3yuuTh
CTPOCHHE DJICKTPOJBHUTATENS MO TEKCTy ydyeOHmKa. CryliaHue W aHalu3
BBICTYIICHUM OJJHOKJIACCHUKOB.

CeBeToBEBIC
ABJICHUSA

16 4.

Boigenute rpymmy CBETOBBIX SIBICHMM U3  (U3UYECKUX  SBIICHUM.
[To3HakoMuThCS ¢ UCTOpUEH H3Yy4yeHUs cBeTa. HauaTh W3ydaTh 3aKOHBI
TeOMETPUUYECKONl ONTHUKM C TMEpPBOr0 3aKOHA: - TMPSAMOJMHEHHOE
pacrnpocTpaneHue cBeTa. HaliTu qoka3aTenbecTBa 3TOro 3aKOHa B IPUPOJIE U
TEeXHHUKE. BCIOMHUTH M3 MCTOpPUU HCIIOJI30BaHUE €ro B JipeBHeM ErumTe.
Crnymanue u aHanu3 BBICTYIUICHUH OJTHOKJIACCHUKOB 10 TeMaM COJIHEYHbIE
W JyHHbIE 3aTMEHUS. BBIAENUTh Tena, KOTOpbIE SBISIOTCS HCTOUYHUKAMHU
cBeTa. HaliTu pa3Hble HCTOYHHMKY CBETA B HAIICH MOBCEAHEBHOMN KU3HU.

[onp3ysick pUCYHKOM y4eOHHKA OOBSICHUTH, KaK MOIY4aeTcsl H300paKeHHne
TOYKM B IUIOCKOM 3epKaje. BriiennTs 0COOCHHOCTH W 3amucarh CBOMCTBa
n300pakeHUs] B ITUIOCKOM 3epkajie. HayuuThCsl CTOUTH HM300pakeHHE B
IUIOCKOM 3epkasie. Haiitu obnactu ero nmpuMeHEHUs B T€XHUKE, HayKe U
TOBCEHEBHOM KU3HH.

HaGntonate /1€MOHCTPAllMOHHBIA ONBIT M BBIBECTH W3 HEro 3aKoH
npenomiieHus: cBera. Ilonb3ysck ydueOHUKOM, 3amucaTh (HOPMYIHPOBKY
9TOr0 3aKOHAa U pellaTh 3aJa4d Ha MOCTPOCHHE JIyded MaJarolluX IO0J
pa3HbIMHM yIJlaMd Ha TpaHuULly pasjena AByX cpen. [lo3HakoMuThes ¢
aTMOC(hEpHBIMHU SIBICHUSIMH, KOTOPbIE OOBSICHSIOTCS ITPEIOMIIEHUEM CBETA.
[To3HakOMUTBCS € TPUHIMIOM JIEWCTBUSI  ONTHUYECKUX TPHOOPOB:
IIEPHUCKOIIA, TEJIIECKONA U T. 1.

3aKoHBI
B3aMMoOJeinc
TBUSA H
JBHKEeHHS
Teq

37 u.

[Tonmy4aroT MOHATHE O TPACKTOPHUM, IYTH U TIepeMEIIEHUH; HEOOXOIUMOCTH
KaKJOW U3 3TUX XApAaKTEPUCTHK VISl N3YYEHUS MEXaHUYECKOTO JBUKCHMUS,
COCTaBJISIIOT CPABHUTEIIBHYIO XapaKTEPUCTHUKY.

Haxomar koopauHathl Tejla MO HayalbHOM KOOpPJIWHATE W MPOCKIUU
BEKTOpA NIEPEMEILICHUS.

Paborator ¢ rpadukamu, 0OCYKAAalOT W YCTAaHABIMBAIOT CBS3b MEXKIY
BUJIOM rpaduka 1 XapaKTepoM JBUKEHHS, pabOTalOT C Mpe3eHTauei

3anuchIBaOT YpaBHEHUSI 3aBUCUMOCTH CKOPOCTH M KOOPIAWHATHI OT
BpPEMEHU TMpU TMPSAMOJMHEHMHOM pPAaBHOMEPHOM [IBM)KEHUU. YWTAOT U
AHAITU3UPYIOT rpaduKi 3aBUCUMOCTH CKOPOCTH WU KOOPJIWHATHI OT

BpPEMCHHU, COCTABJIAOT YPaBHCHUS I10 HpI/IBe,I[éHHLIM r pa(bI/IKaM




10 knacc (He meHnee 684.)

Copep:xanue yueOHOTo rpeMera

OcHOBHBIE BUABI Y4eOHOW JESITEIBHOCTH
oOyJaromuxcs

Tema paznena (KoJIMYECTBO YacoB)

IloBTOpEHME

6 4.

Pemaror AQHAINTUYECKH U rpauyuecku
3a/la4yd Ha OIpe/ieJIeHNe MecTa U BpPEMEHHU
BCTpEUM JIBYX Tell, Ha OHIpeleleHue
KOOpJAMHATBl  JABWXKYIIErocss  Tela, Ha
OIlpelieJIeHue cBsI3el MEXAY
KMHEMaTU4YeCKMMH BeIMYMHaMU. BeiiBurator
TUIIOTE3BI, OOBSICHAIOT Habro1aeMble
apieHusd.  IIpoBomsT IeMOHCTpalMOHHBIN
OKCHEPUMEHT,  OOCYXJAloT  pe3yibTaThl
JKCHEpUMEHTa U (HOPMYTUPYIOT BBIBOJBI.
Pemaror pasnuuHbple TUNBI 337a4 Ha 3aKOH
COXPAaHEHHUs UMITYJIbCA, IETA0T OSACHAIOIINE
YEepPTEXKH.

DJIEKTPOMarHuTHOE IoJie

11 4.

[IpoexTnpyroT AeiCTBUA I pelieHus 3a1a4,
(opMyIHMPYIOT BBIBOBI, PEIIAIOT 3a4a4H.

HaGJIIO,I[aIOT n HCCICAYIOT SABJICHHUC
BHCKTPOMELFHI/ITHOI\/'I HHIAYKIOWH.

BriaBuraror THIIOTE3HI, OOBSACHSIOT




Habro1aeMble IIPOBOJSAT
JIeMOHCTPAIIMOHHBII 9KCHEPUMEHT,
00CY)XIal0T  pe3yibTaThl JKCHEPUMEHTa U
(GOopMYyIHpYIOT ~ BBIBOJBL.  3HAKOMSTCS C
MEXaHU3MOM BO3HHKHOBEHUS
3JIEKTPOMArHUTHBIX KoJIeOaHuUH, c
NpUHOMOAMU paboThl paanocBs3u U TB.

SIBJICHMS,

CtpoeHue aroMa HW AaTOMHOIO
Hcnosb30BaHue SJHEPTUU ATOMHBIX si/iep

sapa.

20 4.

OnuChIBAIOT MOJIEIN aTOMOB, MPEACTABISIOT
¥ OHUMAIOT OmbIT Pe3depdopaa. OnuchBarOT
crpoeHre sapa. JlaloT  XapaKTEepPUCTHKY
YaCTHII, BXOJAIIUX B €ro cocTaB. OMKUCHIBAIOT
anbga u Oera pacnaabl Ha OCHOBE 3aKOHOB
COXpaHEHHs 3apsijga M MacCOBOIO YHCIA.
Nzygaror momsitmst anbda- u Oera-pacmaj,
peIIaoT 3ajaud, 3HAKOMSATCS C IOHATHEM
U30TOIIBI.

Mexannuyeckue K0J1e0aHus U BOJIHBI, 3BYK

32 4.

BrisBisior HPHYHHBI BO3HUKHOBEHHMS
pe3onanca. [ToaTBepkIalOT CIpaBeIIMBOCTD
3aKOHA COXPAHEHHS MEXaHHYCCKOW SHEPIruu
B KOJIEOATEIBHBIX CHCTEMAX

Paznuuaror BUIBI MEXaHHYECKHX  BOJIH,
OMPENIESAI0T CKOPOCTh, JJIMHY, YacToTY,
TIEPHO]T BOJHBI.

OHpeI[eJ'IHIOT 3BYKM U Ppa3IM4ar0OT HUX
XapaKTCPUCTHUKH, MMPpUYUHBI
pacipoCTpaHCHUA 3BYKOBBIX BOJIH B CpCIC,
XapaKTCPUCTUKY 3BYKa, 3aBUCUMOCTb

BBICOTBI 3ByKa OT 4YacTOTbl, & TPOMKOCTHU
3ByKa — OT AaMIUIUTYAbl KoJieOaHu# W
HEKOTOPBIX JAPYTUX MPUYUH. (TEMOD).







