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YposeHb 00pa3oBaHusi: 0CHOBHOE 00miee 00pazoBanue

PaccMOTpPEHO Ha 3aceIaHuy
Mearorayeckoro Copera
nporokos Nel

«28» aprycra 2020r.




TosicHUTEILHAA 3aAIUCKA

Pabouasi nporpamma pa3padoTaHa B COOTBETCTBHH €O CJIeAYIOIIHMMH HOPMATHBHBIMH JOKYMEHTAMU:

1. OcnoBHas oOpa3zoBaTenpHasl MporpaMma OCHOBHOTO obmiero oopazoBanusi MBOVY «Jluneit Nel86-«IlepcnexktuBay IIpuBomKkckoro paiiona r.
Kazanu;

2. Yuebnsiii ian MBOY «JIuneit Nel86-«IlepcnextuBax» [IpuBomxckoro paiona r. Kazanuy;

3. T'omoRoii kanenaapubiil yueOHsiit rpaduk MBOY «JIuneit Nel86-«IlepcniektuBay IlpuBoinkckoro pariona r. Kazanu;_

4. Tlonoxenue o paboueii mporpamme nenarora MBOY «JIuneii Nel86-«Ilepcnextusay IlpuBomxckoro paiiona r. Kazanu;

5. denepanbHblil IepedyeHb Y4eOHMKOB, PEKOMEHYEMbIX K MCIIOJIb30BAaHHIO NP peaau3aluyu o0pa30BaTebHOW IPOrpaMMbl Ha4yalbHOTO OOLIEro
o0OpazoBaHusl.

CornacHo yue0HOMY IJIaHY HA U3y4eHHe y4eOHOro npeamera «dusnka» Ha yriyOJIeHHOM ypOoBHE OTBOAMTCA 3 4aca B HeJemo B 7,8 kiaccax u
4 yaca B Hezemo Bo 9 kitaccax, Becero 346 4. K 06péMy 00513aTe1bHOI0 MUHUMYMa CO/IEPKaHMsI OCHOBHBIX 00pa30BaTEIbHBIX MPOTrpamMM J100aBIEHO
34 gaca Ha yriyOiieHHe 3HAHUH O0YYAIOIINXCS 0 CICAYIOIIUM pasnienaM: B 7 kinaccax- «Du3uka u GU3HIECKUe METOIbI U3YICHHS TIPUPOIBI - 2
4, «Mexanudeckue siBjaeHus» - 23 4, «Temnossie siBneHus» - 10 4; B 8 kiacce qo0apieHo 35 4yacoB Ha «IJIEKTPOMArHUTHBIC SIBJICHUS» U3 HUX Ha
«DNEeKTpUYECKUe ABICHUSN» - 154, «MaruuTHble IBICHUSD - 7 4, «DJIIEKTPOMArHUTHBIE KOJIEOAHUS U BOIHBD - 6 4, «OnTuuecKue siBIeHUus» - 7 4; B
9 xnacce nobaBneHo 34 yaca U3 HUX Ha «MexaHWYeCKHe SIBJICHU» - 13 4, «DIeKTpoMarHuTHele siBieHus — 12 4, «kKBaHTOBBIC SIBJICHUSA» - 6 U,
«Ctpoenue u 3BoonMs BeenenHoi» - 2 4 u o6o0maroiee moBTopeHue 1 d.

Kuaace KoauuecTBO Hepellb KoanuecTBO 4acoB KoauuecTBO 4acoB no
4YeTBEePTAM
7 35 105 1 yeTBepTH-27

2 yeTBepTh-21
3 yerBepTH-30
4 yeTBepTH-27
8 35 105 1 yeTBepTH-27
2 yeTBepTH-21
3 yerBepTH-30
4 yeTBepTH-27
9 34 136 1 yeTBepTH-36
2 yeTBepTH-28
3 yerBepTH-40
4 yeTBepTH-32




Ilnanupyembie pe3yabTaTbl 0CBOCHHS Y4eOHOI0 MpeaAMeTa
JInuHOCTHBIE

BOCIIUTAHUE POCCUNCKOW Ipa’kJIaHCKOM MACHTUYHOCTHU: MATPUOTH3MA, YBakeHUsI K OTeuecTBy, YyBCTBa OTBETCTBEHHOCTH M J0JIra Mepes
Ponunoii;

¢dbopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH, 00YYAIOMIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO
Ha OCHOBE MOTHMBALIMM K OOYYEHHIO M TO3HAHHMIO, OCO3HAHHOMY BBIOOPY M IMOCTPOCHHIO NAJIbHEHINEH HWHIMBHIYaIbHOH TPAeKTOPUHU
o0Opa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpe npodeccuii u mpodhecCUOHATbHBIX MPEANOYTCHUI,

C y‘léTOM YCTOﬁqHBBIX IIO3HaBaTCJIbHBIX MHTCPECOB, @ TAKXKC Ha OCHOBC (bOpMHpOBaHI/IH YBAXXHUTCJIBbHOI'O OTHOLICHUA K TPYAY, pa3BUTHA
OIIbITa Y4aCTHUS B COUUAJIBHO 3HAYUMOM TPYIC;

q)OpMI/IpOBaHI/IC HCJIOCTHOI'O MHUPOBO33PCHUA, COOTBCTCTBYIOLICTO COBPEMCHHOMY YPOBHIO PAa3BUTUA HAYKH U 06H_IGCTB6HHOI7I IIpaKTHUKH,
YUYUTBIBAOLICTO COUAIIBHOC, KYJIIBTYPHOC, A3BIKOBOC, JYXOBHOC MHOFOO6paSI/Ie COBPEMCHHOI'O MHpaA,

q)OpMI/IpOBaHI/IC OCO3HAHHOT'O, YBAXKUTCJIBHOI'O U ,Z[O6pO)KCJ'IaTCJ'IbHOFO OTHOLICHHUA K APYroMy 4YCJIOBCKY, €0 MHCHHUIO, MUPOBO33PCHHIO,
KYJIbTYpEC, A3bIKY, BEpC, Fpa)KHaHCKOﬁ no3unuu, K HUCTOPUHU, KYIbTYPC, PCIUTHU, TpaJUIUAM, SA3bIKaM, HCHHOCTIAM HApPOIAOB Poccun u
Hapoa0B MHpPa; TOTOBHOCTH U CIIOCOOHOCTH BECTH Auajior ¢ ApyruMu JrOJAbMH U JOCTUTATh B HEM B3aMMOIIOHUMAaHU

OCBOEHHUE COIMAJIbHBIX HOPM, MpPaBUJI MOBEACHUS, posield U (GOpM COLMAIBHON XKU3HU B IpylIax M cOOOIIeCTBax, BKIIOYAs B3pOCIbIE U
COLlMaJIbHBIE COOOIECTBA; yyacTHE B INIKOJIBHOM CaMOYIpaBJIEHUM U OOIIECTBEHHOM XHM3HHM B Ipeesiax BO3PACTHBIX KOMIIETEHLHH ¢
Y4€TOM PErHOHANbHBIX, STHOKYJIbTYPHBIX, COLIMAIBHBIX 1 3KOHOMHUYECKUX 0COOEHHOCTEH;

Pa3BUTHEC MOPAJIBHOI'O CO3HAHHA U KOMIICTCHTHOCTU B PCHICHUU MOPAJIBbHBIX HpO6HCM Ha OCHOBC JIMYHOCTHOI'O BBI60pa, q)OpMI/IpOBaHI/Ie
HPAaBCTBCHHLIX YYBCTB U HPABCTBCHHOT'O ITOBCACHUA, OCO3SHAHHOI'O U OTBETCTBCHHOI'O OTHOIIICHU K COOCTBEHHBIM IMMOCTYIIKaM;

dbopMHUpOBaHNE KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIEHWH W COTPYAHHUYECTBE CO CBEPCTHUKAMM, JIE€THMU CTApIIETO W MIIQIIIETO
BO3pacTa, B3pOCIBIMHU B Ipoliecce 00pa3oBaTeNbHOM, 0OIIECTBEHHO MOJIE3HON, y4eOHO-NCCIIeI0BATEIbCKON, TBOPYECKOM U IPYTMX BHUJIOB
JeATEIbHOCTH;

(I)OpMI/IpOBaHI/IC HCHHOCTH 3J0POBOI'0 U 0e30IacHoro O6p3.33. JKU3HH; YCBOCHHUC IIPABUJII MHAWBUAYAJIbHOTO U KOJIJICKTUBHOI'O 0e30IacHOro
IIOBCACHUA B tIpCBBBI‘-IaI\/’IHIJIX CUTYyalluAX, YI'POXAOMUX KU3HU U 3JOPOBBIO HMHCﬁ, IMpaBUJI MOBCACHU HA TPAHCIIOPTE U HA JOPOrax;



(dopMHpOBaHHE OCHOB SKOJIOTMYECKON KYJIBTYpPhl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO MBIIIJICHHS, PAa3BUTHE ONbBITA
HKOJIOTHYECKU OPHEHTUPOBAHHOMN Pe(IeKCUBHO-0LIEHOYHON M MPAKTHYECKON AEATEIbHOCTH B )KU3HEHHBIX CUTYAIHSIX;

OCO3HAHUEC 3HA4YCHUA CCEMbHU B KXHM3HHM UYCIOBCKa H O6H.[CCTBa, NPHUHATHC LHCHHOCTH CceMeMHOM JKU3HH, YBAKHUTCIBHOC U 3a00TIUBOC
OTHOIIICHHUE K YJIEHAM CBOCH CEMbU,

Pa3BUTHEC 3CTCTHYCCKOIO0 CO3HAHHUA YCPC3 OCBOCHUC XYHOKCCTBCHHOI'O HACICAWUA HApPOJ0B Poccuu u mupa, TBOp‘-IGCKOfI JACATCIIBHOCTH
9CTCTUYCCKOI'0 XapaKTepa.

MeTanpeuMeTnble

Pezynamuenvie

YMEHHE CaMOCTOSITEIIbHO ONPEIENIATh LIS CBOETO 00YUEeHHUs, CTAaBUTh U (HOPMYIIMPOBATH JJIs Ce€0sl HOBBIE 3a/1a4M B yu€Oe U Mo3HaBaTEeIbHOM
JIeATeIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH MTO3HABATENLHOM ESITEIbHOCTH;

YMCHHE CaMOCTOSITSIILHO IJIAHUPOBATH IyTH JOCTHKCHHUSI 1IEJICH, B TOM YHCIIC aJIbTEPHATUBHBIC, OCO3HAHHO BBHIOMpaTh Hanboee 3pheKTHBHBIC
CIIOCOOBI pelICHHs YISOHBIX U MTO3HABATEIILHBIX 3a7a4;

YMEHHUE COOTHOCUTH CBOM JIEUCTBUS C MJIAHUPYEMBIMU PE3YJIbTATAMH, OCYILIECTBIIATh KOHTPOJIb CBOEH JAESTEIHLHOCTH B MPOLIECCEe JOCTUKEHUS
pe3yJibTaTa, ONpeeNaTh CIOCOObI ICUCTBUN B paMKax MPEJIOKSHHBIX YCIOBHIA U TPeOOBAaHUH, KOPPEKTHPOBATH CBOM JICUCTBHUS B COOTBETCTBUU C
M3MEHSIOLIENCS CUTYaIUEN;

YMEHHE OIICHUBAThH MPABMJILHOCTD BBITIOJHEHHS Y4eOHOM 3a1aui, COOCTBEHHBIE BO3MOXKHOCTHU €€ PEIICHNUS;

BJIaJICHUE OCHOBAaMH CAMOKOHTPOJISI, CAMOOIICHKH, IPUHSATHUS PEIICHUIA U OCYIIECTBICHHS OCO3HAHHOTO BBIOOpA B Y4eOHOM U TO3HABATEIILHOM
JIeSITeIIbHOCTH;

Ilo3nasamenvHole

YMEHHUC ONPEACTATD IIOHATHA, CO34aBATh O606HICHI/IH, yCTaHaBJIMBaTb aHAJIOI'MU, KHaCCI/I(i)I/IHI/IpOBaTI:, CaMOCTOATECIIbHO BBI6I/IpaTI> OCHOBaHUA U
KpUTCPpUU JIA KJ'IaCCI/I(bI/IKaL[I/II/I, YCTaHaBJIMBATh NPUIMHHO-CIICACTBCHHBIC CBA3HU, CTPOUTD JIOTHYCCKOC PACCYKICHHUEC, YMO3AKIIIOYCHHUC
(I/IHI[YKTI/IBHoe, ACAYKTUBHOC U 110 aHaJ'IOFI/II/I) " ACJ1aTb BbIBOIDbI,

YMEHUC CO3aaBaTh, IPUMEHATL U HpeO6pa30BI>IBaTB 3HAKW U CUMBOJIbI, MOJICJIM U CXCMBbI JId pCHICHHUA y‘IC6HBIX U IIO3HABATCJIbHBIX 3aJ1a4,
CMBICJIOBOC YTCHHC,

Kommynukamuegnoie




YMEHHE OpTraHU30BbIBATh Y4EOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTD C YUYUTENIEM U CBEPCTHUKAMU; pad0TaTh HHAMBUAYAJIbHO U B
rpynmne: HaxoAuTh oOlIee pelieHue U pa3penaTh KOH(MIUKTH HA OCHOBE COTJIACOBAHMS MO3UIUHI U yuéTa HHTEPECOB; (DOPMYJINPOBATb,
apryMEHTUPOBaTh U OTCTauBaTh CBOE MHEHHUE;

YMEHHE OCO3HAHHO HMCIIOJIb30BATh PEUEBBIE CPECTBA B COOTBETCTBHH C 3aJjaueii KOMMYHUKALMU JUUIsl BBIPAXKEHHsI CBOUX YYBCTB, MBICIIEH U
MOTPEOHOCTEH; IITAHUPOBAHMS U PETYJISIIUN CBOCH JEATEIHbHOCTH; BIaJICHUE YCTHON M MUChbMEHHOW PEUbI0, MOHOJIOTHYECKOW KOHTEKCTHOM
peubto;

(dbopMupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HCIIOIb30BaHHUS HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TexHonorui (nanee MKT—
KOMIICTEHIIHH );

q)OpMI/II)OBaHI/Ie " pa3BUTUC SKOJIOTHYCCKOI'O0 MBIIJICHHWA, YMCHUC IIPUMCHATH €0 B HOSHaBaTeHLHOﬁ, KOMMyHHKaTHBHOﬁ, COHHaHLHOﬁ IMPAKTUKE
U PO eCCUOHATBHON OPUEHTALIUH.

K npeameTHbIM pe3yabTaTaM yriayO0JIeHHOTO YPOBHSI OTHOCSTCS:

c(OPMHPOBAHHOCTD MPEJCTABICHUI O POJIM U MecTe (PU3UKU B COBPEMEHHOW Hay4yHOW KapTHUHE MHpPA; IOHUMaHUe (PU3UYECKOM CYIIHOCTH
HaOro1aeMbIX Bo BeenenHoi siBneHnit; noHuManue posid (u3nuky B (GOpMUPOBAHUU KPYro3opa U PyHKIMOHAIBHOM IPaMOTHOCTH Y€JI0BEKa
JUISL pEIIEHUs TPaKTUYECKUX 3a]1a4;

BJIAJICHUE OCHOBOIIOJAralOMMU (U3UUYECKUMHU TOHATUAMH, 3aKOHOMEPHOCTSIMHM, 3aKOHAMU M TEOPHUSIMHU; YBEPEHHOE I10JIb30BaHUE
($u3u4ecKoil TEpMUHOJIOTHENH U CUMBOJIUKOI;

BJIaJICHHE OCHOBHBIMH METOJIaMH HAayYHOTO IMO3HAHWs, MCIIOJIb3YEeMBIMH B (HM3HMKE: HAONIOJICHHE, ONMCaHWe, U3MEPEHUE, SKCIIEPUMEHT;
yMeHMsI 00padaTbiBaTh pe3yabTaThl U3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTb MEXY (PU3NUECKMMH BETMYMHAMU, OOBSICHATH MOTYYEHHbIE
pe3yibTaThl U J1€1aTh BBIBOJBI;

c(OpMHPOBAHHOCTh YMEHUS pelIaTh PU3NUECKUE 3a/1a4H;

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHATh MOJIYUYCHHbIE 3HAHUS Ul OOBSCHEHMS YCIOBHMH NMpOTEKaHUs (GU3NYECKUX SIBICHUI B MpUpOE U
JUISL IPUHATHS PAKTUYECKUX PEIIEHUIN B IOBCETHEBHOM KU3HU;

c(OpMHUPOBAHHOCTh COOCTBEHHON MO3UIIMH 110 OTHOLLEHUIO K (PU3HUECKON HHPOpMAIUH, OTy4aeMON U3 pa3HbIX HICTOYHHUKOB;
c(OpPMUPOBAHHOCTh CUCTEMBI 3HAHUNH 00 OO0IMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHUsX, MPEICTABICHUH O JEHCTBUU BO
Bcenennoii pu3nuecknx 3aKOHOB, OTKPBITHIX B 36MHBIX YCIIOBHSIX;

c(OPMHPOBAHHOCTh YMEHHUS HCCIENOBaTh W aHAIU3UPOBATh pa3HOOOpa3Hble (U3MYECKHE SBJICHUS U CBONCTBA OOBEKTOB, OOBACHATH
HOPUHIUIBI pabOThl M XapaKTEPUCTUKU NMPUOOPOB U YCTPOHCTB, OOBACHATH CBSA3b OCHOBHBIX KOCMHUYECKUX OOBEKTOB C re0(hM3NYeCKUMHU
SBIICHUSIMU;

BJIaJICHHE YMEHUSMH BBIABUIaTh TMIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJIATAIONIMX (PU3UYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, IPOBEPATH
UX HKCIEPUMEHTATIBHBIMU CPEJCTBAMHU, POPMYIUPYS 1eTb UCCIETOBAHNUS;

BJIaJICHHE METOJaMH CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUS U NPOBEACHUS (PU3MUECKUX HKCIEPUMEHTOB, ONMUCAHUS U aHAU3a IMOJIyY€HHOU
U3MEpUTENIbHOM HH(pOpMaLIUU, ONIpeieNIEHUs JOCTOBEPHOCTH MOJMyYEHHOTO pe3ysbTara;



c(OpPMHPOBAHHOCTh YMEHHH MPOTHO3UPOBATh, AHATU3UPOBATH M OLIEHUBATh MOCIEICTBHS OBITOBOH M MPOM3BOJACTBEHHOW AEATEIbHOCTU
YeJI0BEKa, CBA3aHHOHU C (PU3MUYECKUMHU IPOIIECCaMHU, C TIO3UIIUI SKOJIOTHYEeCKOil 0€30MacHOCTH.

7 knacc
K xonny 7 kinacca o0y4yaronmiicss Hay4YuTcs:

coOiroaaTh npaBuia 6€30MacHOCTH U OXpaHbl TPyAa MpH padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BAHHEM;

MOHUMATh CMBICII OCHOBHBIX (U3MYECKUX TEPMHHOB: (pu3uueckoe Teno, (usmueckoe siBaeHHe, (U3MUECKas BETUUYMHA, E€IMHUIIBI
U3MEPEHHUS;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUThH MPHU MOMOIIM (PU3NIECKHUX METOJOB; aHATM3UPOBATH OTACIBHBIC ITAIbI MPOBEICHUS
MCCJIEIOBAHUI M MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OMBITOB;

CTaBUTh OMbITHI 110 UCCIICOBAHUIO (PU3MUYECKUX SBICHHUM WM (DU3MUECKUX CBOMCTB Tell 0€3 UCIOJIb30BAHUS MPSMBIX U3MEPEHUI; IPU ITOM
dbopMynupoBath mpodiieMy 3aady y4eOHOro IKCIEPUMEHTa; COOMPATh YCTAHOBKY U3 MPEAIOKEHHOT0 000PYAOBAHUS; IPOBOAUTH OIBIT U
(GbopMyIMpPOBATh BHIBOIBI.

[Tpumeuanue. [Ipu npoBeaeHnn uccaea0BaHus PUINIECKUX SIBICHUN U3MEPUTEIbHBIC TPUOOPHI UCMOIB3YIOTCS UMb KaK JaTYUKH U3MEPEHUS
(GU3HYECKUX BEIMYMH. 3aIMCH MTOKA3aHUH NPSIMBIX U3MEPEHUH B 3TOM Cllydae He TpeOyeTcs..

IOHUMATh POJIb IKCIEPUMEHTA B MOJTYYEHUU HayYHOU HH(POPMALIUY;

IPOBOJUTH MpsIMblE U3MEpPEHHs (PU3MUECKUX BEIMYUH: BpeMs, pacCTOsIHME, Macca Tella, 00beM, cuila, aTMOoc(epHoe AaBICHHUE, IPU ITOM
BbIOMpATh ONTUMAJIBHBIN CIIOCO0 U3MEPEHMS U UCII0JIb30BATh IPOCTEHMININE METO/IbI OLIEHKHU IOTPEUIHOCTEN U3MEPEHUH.

IPOBOJUTh MCCIIEJOBAHUE 3aBUCHUMOCTEH (DU3MUYECKMX BEIMYMH C HCHOJIb30BAaHMEM MPSAMBIX H3MEPEHUI: MpPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl MOJyYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIWYMH B BUAE TAOMUI U IpadHKOB, JIeJaTh BBIBOBI 110
pe3yabpTaTaM UCCIEeIOBAHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEITMUMH: IPU BBIOJIHEHUH U3MEPEHUN COOMpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
IIPEMIOKEHHOW MHCTPYKIUU, BBIYUCIIATh 3HAUCHHUE BEJIMYMHBI U aHAIM3UPOBATH IMOJYYEHHBIE PE3YJIbTAThl ¢ YYETOM 3aJaHHONM TOYHOCTH
WU3MEPEHHUI;

aHAJTM3UPOBATh CUTYallUH MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSBIEHHE M3YyYCHHBIX (M3UUECKUX SIBICHUH WIH
3aKOHOMEPHOCTEW U MPUMEHATh UMEIOLINecs 3HaHU [T UX OOBSICHEHUS;

MOHMMATh MPUHLIUIIBI JEHCTBUS MAIlUH, IPUOOPOB M TEXHUUECKUX YCTPOMCTB, YCIOBUS MX OE€30MaCHOrO MCIIOJIb30BAHUS B OBCEIHEBHOMN
JKU3HU;

UCIOJIb30BaTh IPU BBIMOJHEHUM YYEOHBIX 33Jau HAyYHO-TIONMYJSPHYIO JINTEPaTypy O (pU3MUECKUX SBICHHSX, CIIPABOYHbIE MaTepUalbl,
pecypcel MHTepHeT.

OO0yuarommiicst NOJTYYUT BO3MOKHOCTh HAYYHUTHCH:

0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008aHUl, DOIb (U3UKU 8 pacuupeHuu npeocmasieHull 00 OKpydcarowem mupe u ee 6K1aod 8
VIyYuienue Kauecmea HCUsHu,



UCNONIBL306AMb  NpUEeMbl NOCMPOeHUs. (DU3ULeCKUX Modenel, NOUcCKa U QOpMYIUPOSKU OO0KA3AMENbCME BbIOGUHYMbBIX 2UNOMe3 U
MeopemuyecKux 66160008 HA OCHOBE IMNUPUYECKU YCIAHOBIIEHHBIX (PaKmos,

CPAasHUBamMb MOYHOCHb UBMEPEeHUsl QUUYECKUX GeIUYUH NO BelUYUHe UX OMHOCUMENbHOU NOCPeWHOCMU NpU Npo8edeHUU NPSAMbIX
uzMepeHul,

CAMOCMOSIMENLHO NPOBOOUNMb KOCBEHHbIE UBMEPEHUS U UCCIe008AHUS (DUULECKUX BeNUYUH C UCNOTIb30BAHUEM DPA3IUYHBIX CHOCOD08
usmepenuss u3UYecKuUx 8eludUH, 8blOUPAmMsb CpedCcmea UMeperus ¢ yiemom HeoOXo0umMol MmoYHOCMU UsMepenull, 000CHO8bl8AMb 8b100D
cnocoba uzmepenust, a0eK8amHo20 NOCMABIEeHHOU 3a0ade, NPO8OOUMb OYEHKY 00CMOBEPHOCIU NOJYYEHHBIX Pe3)IbMAmo8;

BOCNPUHUMAMb UHGOPMAYUIO PUULECKO20 COO0EPIUCAHUSI 8 HAYUHO-NONYIAPHOU Jumepamype u cpeocmeax Maccogou uHgopmayuu,
KPUMU4eCcKy OYeHu8ams NOLYYeHHYI0 UHDOPMAYUIo, AHATUZUPYSL ee codepaicanue U OaHHble 00 UCTOYHUKe UHpopMmayuu,

€030a6amov coOCMEeHHble NUCbMEHHbIEe U YCMHble COOOUeHUs 0 PUBULECKUX ABIEHUSX HA OCHO8€ HECKONbKUX UCMOYHUKO8 UHGOpMayUul,
CONPOBOANCOAMb BbICMYNIEHUE NPe3eHmayuell, Y4umnvlédas 0COOeHHOCMU AYOUMopuu C8epCmHUKO8.

Mexanu4yeckue siBJIeHHS
OOyuarommiics HAyYNTCH:

pacro3HaBaTb MEXaHUYECKUE SIBJICHUS U OOBSACHATH Ha OCHOBE MMEIOLIUXCSI 3HAHUI OCHOBHBIE CBOWMCTBA WJIM YCJIOBMSI MPOTEKAHUS ITHX
SBJICHUI: PABHOMEPHOE U HEPABHOMEPHOE JIBM)KCHUE, MHEPLIMS, B3aUMOJCHCTBHE TEll, IIepeada JaBJICHHs TBEPABIMU TEIaMU, KUIKOCTIMU
U razamu, aTMoc(epHoe JaBleHME, MJaBaHUE TeJl, PABHOBECHE TBEPBIX TeJl, UMEIOLIUX 3aKPEIUICHHYI0 OCh BpallleHUus, KosebaTeiabHoe
JIBUKEHHE, PE30HAHC, BOJIHOBOE JBUKEHHE (3BYK);

OIKCBIBATh U3YYEHHBIC CBOMCTBA TEJ M MEXaHUUYECKUE SIBJICHUS, UCIOIb3Yys (PU3HMUECKUE BEIIUYUHBI: yTh, IEpeMEIeHHEe, CKOPOCTb, Macca
TeNa, MJIOTHOCTh BELIECTBA, CUJAa (CHUJIAa TSAXKECTH, CHJIA YOPYIOCTH, CUJIa TPEHHUs), JaBIEHHUE, KUHETUYECKas HEPrus, MOTEHIUaJIbHas
SHeprus, Mexanudeckas paboTa, Mexanudeckas MomHocTs, KIIJI npu coBepiueHun paboThl ¢ UCIOIB30BAaHUEM IIPOCTOr0 MEXaHU3Ma, CHUjia
TPEHMSI; IPU ONMCAHUMU MPABUIBHO TPAKTOBATH (PU3MYECKUN CMBICI MCIIOJIb3YEMbIX BEIMYMH, MX 0003HAUEHMsI U €AMHHUILIBI U3MEpPEHUs,
HaXoJuTh (OPMYIbI, CBS3bIBAIOIIME JAHHYIO (U3UYECKYIO BEJIWYMHY C JAPYTUMHM BEIMYMHAMHU, BBIUUCIATH 3HadYeHUE (U3NYECKOMH
BEJINYMHBI,

aHaAJTM3UPOBATh CBOMCTBA TeJ, MEXaHUYECKHE SIBICHHS M MPOLECCHI, UCTOJb3Ysl (PU3NUECKUE 3aKOHBI: 3aKOH COXPAaHEHHs SHEPTUH, 3aKOH
BCEMHMPHOI'O TATOTEHUS, NMPUHLHUII CYNEpHO3MIMU CHJ (HaXOXJEHHE pPaBHOAEHUCTBYIOLIEW cuiibl), 3akoH ['yka, 3akoH [lackamns, 3akoH
Apxumena; Ipy 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €r0 MaTEMaTHUECKOE BBIPAXKEHHUE;

pas3inyaTh OCHOBHBIE MPU3HAKH M3YUYEHHBIX (PU3MUECKHX MOJIeNeil: MaTepualbHas TouKa, MHepIHaabHasi CUCTEMa OTCUETa,

pelarhb 3a/1a4M, UCIOJb3ys (PU3NUECKHEe 3aKOHBI (3aKOH COXpaHEHMsI SHepruH, 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena) U GOpMyIbl,
CBsI3bIBarOIMe (U3NYECKHE BEIMYUHBI (IIyTh, CKOPOCTh, Macca Teja, IUIOTHOCTh BEIIECTBA, CHUJIA, JIaBIEHUE, , KUHETUYeCKas SHEeprus,
NOTEHLIMaJIbHAsl JHEPrusi, MexaHuueckas paboTa, mexaHudeckas MomHocTh, KIIJI mpoctoro mexanusma, cuiia TPEHHUS CKOJIbXKEHHUS,
K03 PUIIMEHT TpeHHs,): Ha OCHOBE aHAJM3a YCJIOBHUS 3a7audl 3alMChIBaTh KPaTKoe YCIOBHUE, BBIICIATh (PU3MUYECKHE BEIMYUHBI, 3aKOHBI U
dbopMyIibl, HEOOXOIUMBIE JUIS €€ PEeLICHHs], TIPOBOJUTH PACUEThI U OLIEHUBATh PEabHOCTh MOJYYEHHOIO 3HAYEHUS! PU3NYECKON BETUUHUHBI.

OO0yuarommiicst NOJTYYUT BO3MOKHOCTh HAYYHUTHCH:

UCNONIL308AMb 3HAHUSL O MEXAHUYECKUX ABNIEHUSX 8 NOBCEOHEBHOLL HCUHU 01 obecnedenus Oe30nacHocmu npu 0opaweHuu ¢ npudopamu u
MEeXHU4YeCKUMU YCMpoUucmeamu, ONsl COXPAHEHUs 300p08bsi U COOMI0OEHUs HOPM IKOIOSUYECKO20 NO08eOeHUsl 8 OKpydcalouel cpeoe;
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APUBOOUMb NPUMEPbI NPAKMUYECKO20 UCNONb308AHUSA QUIUYECKUX ZHAHULL O MEXAHUYECKUX AGNEHUSX U QU3UUeCKUX 3aKOHAX, Npumepbl
UCNONb308AHUS 80300HOBNAEMBIX UCTOYHUKO8 IHEPSUL; IKOTOLULECKUX NOCIeOCMBUL UCCIe008AHUS KOCMUYECKO20 NPOCMPAHCME,;
Paziuuams  SpaHuybl NPUMEHUMOCU (QU3UYECKUX 3AKOHO8, NOHUMAMb 6Ceobwuti xapakmep @YHOAMEHMANbHLIX 3AKOHO8 (3AKOH
COXPAaHeHUsT MeXaHu4ecKou dHepeuu, 3aKOH COXPAHEeHUs UMNYAbCA, 3aKOH 6CEMUPHO20 MAOMEHUs) U O0SPAHUYEHHOCMb UCHONb308AHUS.
yacmHwIX 3aKkoH08 (3akon I yka, Apxumeoda u op.),

HAXo0umsv a0eK8amHyl0 NpeodloNCeHHOU 3adaue u3uueckyro Mooeivb, paspeulams npodnemMy KAk HAd OCHOBe UMEIOWUXCA 3HAHULL NO
MexaHuKe ¢ UCNONb308AHUEM MAMEMAMUYEeCKO20 annapama, max u npu NOMouju Memooo8 OYeHKU.

TenJioBble sIBJICHUA
OOyuarommiicss HAyYNTCA:

pacro3HaBaTh TEIUIOBBIC SIBICHUS U OOBSCHATH Ha 0a3e UMEIOIIUXCS 3HAHUNA OCHOBHBIE CBOMCTBA MJIM YCIOBHS MPOTEKAHUS STUX SBIICHUI:
mubdy3us, u3MeHeHne o0beMa Tesl MPH HarpeBaHUM (OXJIAXKICHHH), OOJbLIas C)KUMAaEeMOCTh Ta30B, Mayas CXHUMAeMOCTh KHAKOCTEH U
TBEPABbIX TeJl; TEIUIOBOE PABHOBECHE, MCIAPEHUE, KOHEHCALUs, [IJIaBI€HNUEe, KPUCTAIIN3alus, KUIIEHNE, BIaXKHOCTh BO3/yXa, pa3jIu4HbIe
crocoObl Teronepeaaun (TEmIonpPOBOIHOCTh, KOHBEKIHUS, H3IYYCHHE), arperaTHble COCTOSIHHUS BEIIEeCTBA, MOTJIONICHHE SHEPTUU MpU
MCIIAPEHUH KUJIKOCTH U BbIICIICHUE €€ ITPU KOHJICHCAIUH 11apa, 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT J1aBJICHMUS;

pa3ianyaTh OCHOBHBIE MTPU3HAKU U3YUYEHHBIX (DU3MUECKUX MOJIENIel CTPOCHHS ra30B, )KUIKOCTEH U TBEPbIX TEI,

OTKCHIBATh U3YUEHHBIE CBOMCTBA TeJ U TEIUIOBBIC SBJICHUS, UCTIOIB3Ys (PU3NYECKUE BEIMYUHBI: KOJTMUYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPT U,
TEeMIepaTypa, yAelbHas TeIIOEMKOCTh BEIIeCTBa, y/elbHas TEIUIOTa IJIaBICHUS, yelIbHAs TEIUIOTa NapooOpa3oBaHus, yaeabHas TEIjIoTa
CTOpaHUs TOILINBA, KO3((PUIIMEHT TOTE3HOrO NEHCTBHS TEIJIOBOTO JBUTATENIS; TIPU OMHCAHUH MPABUIBHO TPAKTOBATh (DU3MUYECKHUIA CMBICI
UCIOJIb3YEMBIX BEIMYMH, UX 0003HAYEHUS U €AMHMIIBI U3MEPEHUS, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PM3UYECKYIO BETUUYHHY C
JIPYTUMH BEITMYMHAMH, BEIYUCIISATH 3HAUCHHE (PU3NIECKOI BETMUNHBL,

AQHAJIN3UPOBATh CBOWCTBA TEJ, TEIUIOBBIE SIBIEHUS M IPOLIECCHI, MCIOJB3YS OCHOBHBIE IOJIO)KEHHS aTOMHO-MOJIEKYJSIPHOTO YYEHHS O
CTPOEHHH BEILECTBA U 3aKOH COXPAaHEHUS SHEPTUU;

IPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCTIONb30BaHUs PU3NUECKUX 3HAHUN O TEIUIOBBIX SBJICHUSX;

pelaTth 3aJaud, HUCIOJb3Ys 3aKOH COXpPAHEHMs SHEPruU B TEIUIOBBIX Ipolieccax U (OpPMYIbl, CBA3bIBAIOIINE (U3NUYECKHUE BEIUYHUHBI
(KOJIMYECTBO TEIJIOTHI, TEMIeparypa, yaelbHas TeIJIOEMKOCTh BEILECTBA, YJelbHas TEIUIoTa IUIABJICHMS, YJelbHas TeIloTa
napooOpa3oBaHus, yAelbHasl TEIUIOTa CrOpaHus TOIIMBA, KO3(PPHUIIMEHT MOJIE3HOTO JAEHCTBUS TEMJIOBOIO JABUIATENsl): HA OCHOBE aHAIM3a
YCIIOBHS 3a/1a4yM 3alMChIBATh KPATKOE YCIOBHE, BBIIEIATH (PU3MUECKUE BEIMUYMHBI, 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE /ISl €€ pelleHus,
IIPOBOAMTDH PacueThl U OLIEHUBATH PEAILHOCTD MTOJIyYEHHOTO 3HAaYeHUsI (PU3NUECKON BEIUUNHBI.

O0yuyarommiicsi MOJy4UT BO3MOKHOCTh HAYYUTHCS:

UCNONb308aMb 3HAHUA O MENJIOBbIX AGNIEHUSAX 8 NOBCEOHEBHOU JHCU3HU OJisl 0becneueHus 6e30nacHocmu npu obpawenuu ¢ npubopamu u
MeXHUYeCKUMU YCMPOUCMEaMu, Olisl COXPAHEHUs 300p06bsi U COONI0OEHUs HOPM IKONOSUHECKO20 NOBEOeHUs 8 OKpydcaloujell cpeoe;
NPUBOOUNMb NPUMEPDL IKONO2UYECKUX NOCTe0CMEULl pabomyl 0guzamerieti BHYMpeHHe20 C2OPaHUs, Men108blx U 2UOPOIIeKMPOCMAHYULL
Paziuuams 2panuybl NPUMEHUMOCU QUIUYECKUX 3AKOHO8, NOHUMAMb 8ceobwull xapakmep @QYHOAMEHMANbHbIX QU3UUECKUX 3AKOHO8
(3aKon coxpaneHus SHepeuU 8 Menio8blX NPOYeccax) u 0ZPaHUdeHHOCMyb UCNONb308AHUS YACMHBIX 3AKOHO8,
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HAXo0umsv a0eK8amuylo NpeoyloNCeHHOU 3a0aye QU3UYECKyl0 Mooelb, pazpewams npodiemMy KaK HA OCHO8e UMEIOWUXCA 3HAHUL O
MENN0BbIX ABNEHUAX C UCNONILIOBAHUEM MAMEMAUYECKO20 annapama, max u npu NOMOowiy Memooo8 OYeHKuU.

8 kiaacc

K xonny 8 kinacca o0y4aromuiics Hay4YuTcs:

coOiroaaTh npaBuia 6€30MacHOCTH U OXpaHbl TPyAa MpH padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BaHHEM;

MOHMMATh CMBICII OCHOBHBIX (U3UYECKUX TEPMHUHOB: (Qu3uueckoe Teyo, (usmueckoe siBIeHHE, (U3MUECKass BEITUYMHA, E€IMHUIIBI
U3MEpPEHUS;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIM (PU3UYECKHX METOAOB; aHAIM3UPOBATH OTACIBHBIC 3TAIlbl MPOBEICHUS
MCCJIEIOBAHUI M MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OTIBITOB;

CTaBUThH OIBITHI [0 UCCIICIOBAHUIO (PU3MUECKUX SBICHHUM MK (DU3HMUECKUX CBOMCTB Tell 0€3 UCIOJIb30BAHUS MPSMBIX U3MEPEHUN; IIPU 3TOM
dbopmynupoBath mpodiieMy/3aady y4eOHOro SKCIepUMEHTa; COOMpaTh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000pYAOBaHHUS; TPOBOAUTH OMBIT U
(GbopMyIMpPOBATh BHIBOJIBI.

[Tpumeuanue. [Ipu npoBeaeHnn rccneaoBanus PUINIECKUX SIBICHUNA U3MEPUTEIbHBIE TPUOOPHI UCIIONB3YIOTCA JIUIIh KaK JATYUKU U3MEPEHUS
(GU3HYECKUX BEIMYMH. 3aIMCH MTOKA3aHNUH NPSIMBIX U3MEPEHUH B 3TOM Cllydae He TpeOyeTcs..

HOHUMATh POJIb SKCIEPUMEHTA B MOJTYYEHUU HAYyYHOU HH(pOpMaLuu;
IPOBOJUTH MpPsIMblE U3MEPEHUs (PU3MUECKUX BEIMUYUH: BpeMsl, pacCTOsIHUE, Macca Teja, 00beM, Cuila, aTMOC(EpHOE JaBlIEHUE; IIPH 3TOM
BbIOMpATh ONTUMAJIBHBIN CIIOCO0 U3MEPEHMSI U UCII0JIb30BATh IPOCTEHMIINE METO/IbI OLIEHKU IOIPEUIHOCTEN U3MEPEHUH.

HpHMeanI/IC. JIro6as yqe6Ha;I nporpamMma J0JIDKHa obecneynBaTh OBJIAACHUC IIPAMBIMHU HU3MCPCHUAMH BCCX IICPCUUCIICHHBIX (1)I/ISI/I‘IGCKI/IX
BCJIMYHH.

POBOJUTH MCCIIEJOBAHUE 3aBUCHUMOCTEH (DM3MYECKMX BEIMYMH C HCIOJIb30BAaHMEM MPSAMBIX H3MEPEHUH: MpPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (DMKCHPOBATh PE3YJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3NYECKUX BEIMYMH B BUJAE TAOIUI U I'padUKOB, J1€NaTh BBIBOJBI 110
pe3yJbTaTaM UCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEJTMUMH: IIPU BBIOJIHEHUH U3MEPEHUH COOMpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
IIPEMIOKEHHOW MHCTPYKIUH, BBIYUCIIATh 3HAYEHHUE BEIMYMHBI U aHAIU3UPOBATh IOJYYEHHBIE PE3YJBTAThl C YYETOM 3aJaHHOU TOYHOCTH
WU3MEPEHHUI;

aHaAJTM3UPOBATh CUTYallUH MPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa, y3HaBaTh B HUX MPOSBIEHHE M3YyYCHHBIX (U3UUECKUX SIBICHUH WIH
3aKOHOMEPHOCTEN U MPUMEHSATh UMEIOLUECs 3HaHUS JUIsl UX OOBACHEHHUS;

MOHMMATh MPUHLIHUIIBI JEHCTBUS MAIIUH, IPUOOPOB M TEXHUUECKUX YCTPOMCTB, YCIOBUS MX O€30MaCHOTO HMCIIOJIb30BAHMS B MOBCEIHEBHOM
JKU3HH;

UCIOJIb30BaTh NPU BBIMOJHEHUM YYEOHBIX 33]ad HAyYHO-TIONMYJSPHYIO JINTEPATypy O (PU3MUECKUX SBICHHSX, CIPAaBOYHBIE MaTepHalbl,
pecypcel HTEpHET.

O0yuyarommiicsi MOJyYUT BO3MOKHOCTh HAYYUTHCS



0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHUU, pPONb (DUIUKU 6 pacluuperuu npedcmasieHutl 00 OKpydcaroujem mupe u ee 6Kiad 8
VAyUUeHUe Kayecmea HCU3HU,

UCNONB308aMb  NPUEMbl NOCMPOEHUsl QU3UYECKUX MOOelell, NOUCKA U DOPMYIUPOBKU OOKA3AMENbCIE BblOBUHYMbIX 2unomes u
MeopemuyecKux 6bl80008 Ha OCHOBE IMNUPULECKU YCIMAHOBIEHHBIX (haKmos;

CPABHUBAMb MOYHOCMb USMEPEHUS (DUUYECKUX BeIUYUH NO BelUdUHE UX OMHOCUMENbHOU NOSPEeUHOCMU NpPU NPO8eOeHUU NPAMbIX
usMepeHull;

CAMOCMOSAMENbHO NPOBOOUMb KOCBEHHbIE UBMEPEHUs. U UCCIe008AHUS (DUBUYECKUX BEIUYUH C UCHONb308AHUEM PA3IUYHLIX CHOCOOO08
usMepeHus hu3ULecKux 6eIUUUH, 8bIOUPAMb CPeOCMEd USMEPEHUS C Y4emOM HeoOX00UMOU MOYHOCIU UsMepeHUll, 000CHO8bIBAMb 8bLOOD
cnocobda uzmepenus, a0eK8amHo20 NOCMAsLEeHHOU 3a0aye, NPO8OOUMb OYEHK) 00CMOBEPHOCMU NOJLYYEHHBIX PE3YIbmamos;

BOCHPUHUMAMb UHDOPMAYUIO PUULECKO20 COOePIHCAHUSL 8 HAYYHO-NONYIAPHOU Jumepamype u cpeocmeax Macco8ou uHgopmayuu,
KPUMUYECKU OYEeHUBAMb NOJLYUEHHYI0 UHGOPMAYUIO, AHATUZUPYSL ee COOePIAHCAHUE U OAHHbLE 00 UCTOYHUKE UHDOpMayuu,

co30a6amv coOCMBEHHblE NUCLMEHHbIE U YCMHble COODWEeHUs O UULEeCKUX SA8NEeHUSX HA OCHO8E HECKONbKUX UCMOYHUKO8 UHpOopMayuu,
COnpoBodHCOams 8blCMynieHue npe3enmayuel, Y4umuleds 0CoOEeHHOCMU AyOUMopUuy c8epCmHUKOS.

DJIEeKTPOMarHUTHbIE SIBJICHUS
OOyuarommiics HAy4YNTCHA:

pacro3HaBaTh 3JEKTPOMArHUTHBIC SIBICHUS M OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHWM OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MIPOTEKAHUS
9TUX SIBJICHMIA: 3JIEKTPU3AIUs TeJ, B3aUMOJACHCTBUE 3aps/IOB, MIEKTPUUYECKUN TOK U €ro ACWCTBUA (TEII0BOE, XUMHUYECKOE, MarHUTHOE),
B3aUMO/ICICTBUE MAarHUTOB, JJICKTPOMArHWTHAs WHAYKLHS, JACHCTBHE MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM M Ha JABUKYIIYIOCS
3apsSHKCHHYIO YaCTHUILy, ACHCTBHUE DIIEKTPUUYECKOTO MOJIS Ha 3apsSKEHHYIO YaCcTHUILy, IPSIMOJIMHEMHOE pacpOCTpaHEHUE CBETa, OTPAKECHHUE U
IIPEIOMJIEHUE CBETA.

COCTaBJISITh CXEMbI BJIEKTPUUYECKHX IeNed C MOCIeJOBaTEIbHBIM W NapajUIeIbHbIM COEIUHEHHEM »3JIEMEHTOB, pa3iinyasi YCJIOBHBIE
0003HaYeHHSI SJIEMEHTOB JIIEKTPUUECKHX IeNell (MCTOYHUK TOKa, KIII0Y, Pe3UCTOP, PEOCTAT, JAMIIOYKa, aMIIEPMETP, BOIBTMETD).
MCIIOJIb30BaTh ONTUYECKUE CXEMBI JUIsl TIOCTPOSHUS N300paKEHUH B IJIOCKOM 3epKajie M cCOOMparoLIeil TuH3e.

OTHUCHIBATh U3YYEHHBIC CBOMCTBA TEJ M AJIEKTPOMATHUTHBIE SIBIICHUS, UCTIONB3Ys (PU3UUECKHE BETMUYMHBL: SJICKTPUUECKUN 3apsijl, CUIa TOKa,
AIIEKTPUYECKOE HANpPSKEHUE, AJIEKTPUUYECKOE CONPOTHUBIIEHUE, YIEIbHOE COINPOTHUBIEHUE BEILIECTBA, padOTa AJIEKTPUYECKOTO IOJIf,
MOIIHOCTh TOKa, (POKYCHOE PACCTOSIHUE U OMTUYECKasl CUJIa TUH3bI, CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, IJTMHA BOJHBI M 4YaCTOTA CBETA; MPH
OTNMCAaHUU BEPHO TPAKTOBATH (PM3UUYECKUN CMBICI UCIOJIb3YEMBIX BETUYNH, UX 0003HAYEHUS U €IMHUIIBI U3MEPECHUS; HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3MUYECKYIO BEIMYUHY C APYTUMHU BETMUYNHAMHU.

aHAJIM3UPOBATh CBOMCTBA TeEJ, SJICKTPOMATHUTHBIC SIBJICHUS W TPOIECCHI, HCTOIB3Yys (PU3NUECKHEe 3aKOHBI: 3aKOH COXPaHCHHUS
JEKTPUYECKOTO 3apsna, 3akoH Oma g yyacTka uenu, 3akoH Jxoyns-JleHna, 3akoH NMPsAMOJIMHENHOTO PaclpoCTpaHEHUs CBETa, 3aKOH
OTpaKEHUSI CBETA, 3aKOH MPEJIOMIICHHS CBETA; IIPU 3TOM Pa3NuvaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BBIPAKEHUE.
MPUBOAUTH MPUMEPHI MPAKTUIECKOTO UCIIOIB30BAHUS (PU3NUECKUX 3HAHUM O DJIEKTPOMATHUTHBIX SIBICHHIX
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pemath 3alaud, HCIONb3ys (HU3UYecKHue 3aKOoHbI (3akoH Oma uig ydacTka nemnu, 3akoH JDkoyins-JleHna, 3akOH MPSIMOJMHEHHOTO
pacrpoCTpaHeHUs CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEIOMIICHHUS CBETa) M (OPMYJIbI, CBSA3bIBaIOIINE (U3NYECKHE BEIMYUHBI (CHIa
TOKa, JJIEKTPUUYECKOE HAMPSIKEHUE, AJIEKTPUUYECKOE COMPOTUBIICHHUE, YIEIbHOE CONPOTHBIICHHUE BEIECTBA, paboTa ANEKTPUUYECKOTO MOJIf,
MOIITHOCTh TOKa, ()OKYCHOE PAcCTOSIHME W ONTHUYECKasl CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA,
dbopMyIbl pacueTa ANEKTPUYECKOTO COMPOTHUBIICHUS MPHU IOCIEIOBATEIFHOM U IMapajljieIbHOM COEIWHEHUU MPOBOJHUKOB): HA OCHOBE
aHaJM3a YCJIOBHS 3a/la4d 3alUCHIBATh KPATKOE YCJIOBHUE, BBIIENATH (PU3UUYECKUE BEITUYMHBI, 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIEC UIS €€
pelleHus, IPOBOJIUThH PACUYETHI M OLIEHUBAThH PEaIbHOCTh MOJYYEHHOTO 3HaUeHUs! (PU3UYECKON BETUUUHBI.

OO0yyamuiics MOJy4YuT BO3MOKHOCTh HAYYUTHCS:

UCNONb308aMb 3HAHUA 00 INEKMPOMASHUMHBIX AGIEHUAX 8 NOBCEOHEeBHOU JHCU3HU 0N obecneyeHus 6e30nacHocmu npu oopaweHuu ¢
npubOpamu U MexXHUYeCKUMU YCmpoucmeamu, 0Jisi COXPAHEeHUsl 300P08bsl U COONOOEHUSI HOPM IKOTIO2UYECKO20 NOBEOeHUsI 8 OKpYHcarowell
cpede; npusooOUmsb NPUMePbL GIUSHUSL INEKMPOMACHUMHBLX U3TYYEHUL HA HCUBbLE OPSAHUZMBL,

Paziuuams  SpaHuybl NPUMEHUMOCIU (QU3UYECKUX 3AKOHO8, NOHUMAMb 6Cceobwull xapakmep @QYHOAMEHMANbHbIX 3AKOHO8 (3AKOH
COXPAaHeHUs INeKMPUYecKoe0 3apsaoa) U O0SPAHUYEHHOCHb UCHONb306AHUS HYACMHbIX 3aKOHO08 (3akoH Oma 01 y4acmka yenu, 3aKOH
IDicoynsa-Jlenya u op.);

UCNONb308aMb  NPUEMbl NOCMPOEHUs Qu3UUecKUx Mooenell, NOUCKa U @OOPMYIUPOSKU OOKA3AMENbCME BbLOBUHYMbBIX 2UNOme3 U
meopemuyecKux 6bl60008 Ha OCHOBE IMNUPULECKU YCMAHOBNIEHHbIX (PaKmos, Haxo0ums a0eK8amHyro npediodCeHHOU 3a0aye PUu3u4ecKyo
MoOenb, paspeuams npooiiemy Kak Ha OCHO8e UMEIOWUXCSL 3HAHULL 00 3]1eKMPOMACHUMHBIX S6IEHUSX C UCNONb308AHUEM MAMEMAMUYECKO20
annapama, max u npu NOMowju Memooo8 OYeHKuU.

9 knacc

BbINYCKHUK HAYYUTCS:

coOroaaTh npaBuiIa 6€30MacHOCTH U OXpaHbl TPyAa MpH padboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHEM;

MOHUMATh CMBICI OCHOBHBIX (U3UYECKUX TEPMHHOB: (usmueckoe Teno, Qu3nudeckoe siBIeHUE, (u3nveckas BETUUYHHA, E€IMHHIIBI
HU3MEPEHHUS;

pacrio3HaBaTb HpO6J'IeMI:I, KOTOPBIC MOKHO PCHIMTH MpPHU IMOMOLIU (1)I/ISI/I‘I€CKI/IX MCTOHOB; AHAJIIM3UPOBATH OTACIIBHBIC 3TAIlbl IIPOBCACHUA
WCCJICIOBAHNI M HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U OTIBITOB;

CTaBUThH OIBITHI 110 UCCIECTOBAHUIO (PU3MUECKUX SBICHHUH MM (DU3HMUECKUX CBOMCTB Tell 0€3 UCIOIb30BAHUS MPSMBIX U3MEPEHUH; IIPU 3TOM
dbopmyupoBaTh MpodiieMy/3a1ady y4eOHOro SKCIEPUMEHTA; COOUPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000PY/I0BAHUS; MIPOBOAUTH OIBIT U
(dbopMyIUpOBaTh BEIBOJIBI.

[Tpumeuanue. [1pu npoBeaeHnn rccaea0BaHus PU3NYECKUX SIBICHUN U3MEPUTENbHBIE TPUOOPHI UCIIONIb3YIOTCA JIMIIh KaK JAaTYUKU U3MEPEHUS
¢u3nUecKrux BETUMUMH. 3aMMCH MOKA3aHUH MPSIMBIX U3MEPEHUI B 3TOM cllyyae He TpeOyercs.

MOHMMATh POJIb KCIIEPUMEHTA B MOTYYEHUH Hay4YHOU HHpOpMaLuy;
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IPOBOJIUTH MNpsSMble H3MEpeHHUs (PU3MYECKMX BEIUYMH: BpPEMs, PAacCTOSHUE, Macca Tela, O0beM, cuja, TeMIleparypa, aTMocgepHoe
JIaBJICHUE, BJIAXHOCTh BO3/yXa, HAINPsDKEHHE, CHJIa TOKA, PaguallMOHHbBIM (OH (C MCIONBb30BaHUEM JO3MMETpA); MPH ATOM BHIOMPATH
ONTUMAJIbHBIN CIIOCO0 U3MEPEHUS U MCII0JIb30BaTh IPOCTEHIIINE METOABI OLICHKH ITOTPELIHOCTEN N3MEpeHui.

[Tpumeuanue. Jlrobast yyeOHas mporpamMMa JOJDKHa OOecreuyMBaTh OBJIAJIEHUE MPSMBIMUA HM3MEPEHUSMHU BCEX MEPEUMCIICHHBIX (U3UUECKUX
BEIINYMH.

NPOBOJUTH MCCIIEJOBAHUE 3aBUCHUMOCTEH (DM3MYECKHX BEIMYMH C HCHOJIb30BAaHHEM IMPSIMBIX W3MEPEHUH: NPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (DMKCHPOBATh PE3YJIbTaThl MMOJYYEHHON 3aBUCUMOCTH (PU3NUYECKUX BEIWYMH B BUJE TAOIUI] ¥ TPapHUKOB, JIENaTh BHIBOIBI IO
pe3yJibTaTaM HCCIIeI0BaHuUs;

IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEITMYMH: TPU BBIIIOJIHEHUN U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIyS
IPEVIOKEHHOW MHCTPYKIMM, BBIYUCIIATH 3HAUEHUE BEJIUYMHBI U aHAIM3UPOBATh IMOJIYYEHHBIE PE3Yy/bTAaThl C YYETOM 3aJaHHOW TOYHOCTH
W3MEPEHHUI;

AQHAIN3UPOBATh CUTYALIUU MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HaBaTh B HUX IPOSBIECHUE W3YYEHHBIX (DU3MUECKUX SBJICHUN WU
3aKOHOMEPHOCTEHN U IPUMEHSTh UMEIOLUECS 3HAHUS JIs1 UX O0BbsSCHEHUS;

MOHUMATh MPUHLHUIIBI JEHCTBUS MAIlIUH, IPUOOPOB M TEXHUUECKUX YCTPOMCTB, YCIOBHUS MX OE€30MaCHOTO HMCIIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

MCIIOJIb30BaTh IPHU BBINOJIHEHUH YYE€OHBIX 3aJa4 HAy4YHO-TIOMYJIAPHYIO JIUTEPATypy O (U3MUYECKUX SIBJICHMSX, CIPABOYHBIE MaTEpUalbl,
pecypcsl HTEpHET.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHUThHCS:

0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHUU, POlb (UUKU 8 pPAcluupeHuu npeocmasieHuti 06 OKpydcarowem mupe u ee 6K1ao 6
VIyYuleHue Kauecmea HCU3HU,

UCNONB306AMb  NpUEMbl NOCMPOEHUs QU3UUeCKUX Mooenel, NOUCKA U QOPMYIUPOBKU OO0KA3AMENbCME BblOGUHYMbIX 2Unomes U
meopemuyecKux bl80008 HaA OCHOBE IMNUPUYECKU YCMAHOBIEHHBIX (PaKmos;

CPABHUBAMb MOYHOCMb UBMEPEHUs. (DU3UYECKUX BelUYUH NO GelUdUHe UX OMHOCUMENbHOU NOZPeHOCMU NpU NPOBeOeHUlU NPIMbLX
usMepeHul,

CAMOCMOAMENbHO NPOBOOUMb KOCBEHHbIE UBMEPEHUS U UCCLeO008AHUSA PUIULECKUX BENUYUH C UCNONb30BAHUEM PA3IUYHBIX CNOCOO08
usMepeHus u3U4ecKux 8eIuduH, 8blOUPams cpeoCcmsed UsMepeHus ¢ Y4emom HeoOXo00UuMol moyHOCMU usmepeHutl, 000CHOB8bIBAMb 8blO0OD
cnocoba uzmepeHus, a0eKk8amuo20 NOCMABIeHHOoU 3adaye, NPOBOOUMb OYEHKY O0CMOBEPHOCIIU NOLYYEHHBIX Pe3ylbmamos,

BOCHPUHUMAMb UHDOPpMAYUIO PUIULECKO20 COOEPHCAHUS 8 HAYUHO-NONYIAPHOU Jaumepamype U Cpeocmeax MaccoBol UHGOpmayuu,
KpUMuYecKy OYyeHu8ams NOJIYYEHHYI0 UHOPMAYUIO, AHATUSUPYS ee COOepIHCaHUe U OaHHble 00 UCMOYHUKe UHpopmayuu,

co30a8ams coOCMEeHHble NUCbMEHHbLE U YCIHble CO0OUueHUss 0 PU3ULUeCKUX A6IEHUSX HA OCHOB8e HeCKOIbKUX UCMOYHUKO8 UHGopmMayuu,
CONpoB0IAHCOaAMb 8bICMYNIIEHIUE NPe3eHmayuel, Yyumoleédas 0CoOeHHOCU ayOUMopul C8epCmHUKO8.

MexannyecKue fiBJCHUA
BhInyCKHUK HAYYHUTCH:
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pacrio3HaBaTh MEXaHWYECKHE SBJICHHUS U OOBSACHATH Ha OCHOBE MMEIOLIUXCS 3HAHUM OCHOBHBIE CBOMCTBA WIJIM YCIIOBHS NMPOTEKAHUS 3TUX
ABJICHUI: PaBHOMEPHOE U HEPABHOMEPHOE IBU)KCHHME, PABHOMEPHOE U PAaBHOYCKOPEHHOE IPSIMOJIMHEWHOE IBUKEHUE, OTHOCUTEIIBHOCTD
MEXaHUYECKOro JIBUKEHUS, CBOOOJHOE MaIeHUE TeJl, PABHOMEPHOE JIBUKEHHE 110 OKPYKHOCTH, UHEPIIMSI, PEAKTUBHOE IBU)KEHUE, BOJTHOBOE
JBUXKEHUE (3BYK);

OIKCBIBATh M3Y4YEHHBbIE CBOWMCTBA T€I M MEXAHUYECKUE SBJICHMS, UCIONb3Yys (U3NYECKHUE BEIUYMHBI: IyTh, MEPEMELICHHUE, CKOPOCTb,
YCKOpEHHUe, nepuoJi oopalleHus, Macca Tesa, cuia (Cuila TSKEeCTH, CHUla YIPYTroCcTH, CHJla TPEHHUs ), UMITYJIbC Tejla, KHHETUYeCcKask SHeprus,
NOTEHIMATIbHAS SHEPI U, MEXaHHUecKas paboTa, MEXaHHYECKasi MOIIHOCTb, CHJIa TPEHHS, aMIUIUTY/a, IEPUOJT M YaCTOTa KoIeOaHuid, yIHa
BOJIHBI M CKOpPOCTb €€ paclpOCTPAHEHUs; IPHU OIUCAHUM INPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOJIb3YyEMBIX BEIMYUH, HX
0003HAUCHHsI W EIUHMIBI W3MEPEHHUs, HAXOAUTh (OPMYIIbI, CBS3bIBAIOIIME JAaHHYIO (U3MYECKYIO0 BEIUYMHY C JIPYTMMHU BEIMYMHAMM,
BBIYHUCIIATH 3HaU€HHE (PU3NYECKON BEIIMUHHBI,

aHaAJTM3UPOBATh CBOMCTBA TEJ, MEXaHUYECKHE SIBICHHS M MPOLECCHI, UCIONB3Ys (PU3NUECKUE 3aKOHBI: 3aKOH COXPAaHEHHs SHEPTUH, 3aKOH
BCEMUPHOI'O TATOTEHUS, MPUHLMII CYNEepHo3ULMKN cui (HaxoxaeHue pasHozeicTByromeil cuisbl), I, II u Il 3akonsr HbtoTOHa, 3akoH
COXpaHEeHMsI UMITYJbca, 3aKOH ['yKa; pu 3TOM pa3yinyaTrh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €r0 MaTEMaTHUECKOE BBIPAXKEHUE;
pa3nuyaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (PH3MUECKUX MOJICNICH: MaTepuaibHas TOUKA, MHEPIUAIbHAS CUCTEMa OTCYETA;

pemaTh 3a1a4u, UCIOJb3ys (pU3HUecKue 3aKOHBI (3aKOH COXPAHEHUS YJHEPTUH, 3aKOH BCEMUPHOTO TATOTSHHS, TPUHIUI CYTIEPIIO3HUIIUN CHII,
L, IT u I1I 3akonsr HploTOHA, 3aKOH COXpaHEHHSI UMITYJIbCa) H (YOPMYJIBI, CBSA3BIBAIOIINE (PH3UUECKUE BETHUNHBI (IIyTh, CKOPOCTh, YCKOPEHHE,
Mmacca Tela, CHJla, UMILYJIbC TeJla, KHHEeTUYeCcKasl SHeprus, NOTeHIMaIbHasl SHEPIHsl, MeXaHndeckas paboTa, MeXaHU4ecKasi MOIHOCTh, CUJIa
TPEHUS CKOJBKEHUS, KOAPPUIIHESHT TPEHHs, aMIUIUTY/Aa, IEPUOJT M YaCTOTa KOJIeOaH i, JITMHA BOJIHBI U CKOPOCTh €€ PaclpOCTpaHeHH): Ha
OCHOBE aHaJIM3a YCJIOBUS 3a7audl 3alIMChIBAaTh KPATKOE YCIOBUE, BBIACIATh (PU3NUECKHE BEIUUYMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIS
€e peleHusl, IPOBOIUTH PACUEThl U OLIEHUBATh PEATbHOCTH MOYUYEHHOTO 3HAYCHUS (PH3HUUECKON BEITMYMHBI.

BbIHyCKHHK MOJIYYUT BO3MOKHOCTb HAYYUTHLCH:

UCNONb308AMb 3HAHUSL O MEXAHUYECKUX SIGNEHUSX 6 NOBCEOHEeBHOU JHCU3HU Ol 0Decnederust 6e30NacHocmu npu 0opaujeHul ¢ npubopamu u
MEXHUYECKUMU YCMPOUCMEamu, OJisi COXPAHEHUs 300P06bsi U COONIOOCHUST HOPM IKOJOSUYECKO20 NOBEOCHUsl 8 OKpycarwel cpeoe;
APpUBOOUMb NPUMEPbl NPAKMUYECKO20 UCNONIb308AHUSA UIUYECKUX ZHAHUL O MEXAHUYECKUX AGNEeHUAX U (QU3UYECKUX 3aKOHAX; Npumepbl
UCNONL308AHUS 60300HOBNAEMBIX UCHIOYHUKOS IHEPSULL, IKOTOSUHECKUX NOCIeOCMBULL UCCAEO08AHUSL KOCMUYLECKO20 NPOCIPAHCNE,
paziuuams  SpaHuybl NPUMEHUMOCIU  (QU3UYECKUX 3AKOHO8, NOHUMAMb 6ceobwutl xapakmep @YHOAMEHMANbHbIX 3AKOHO8 (3AKOH
COXPAaHeHUsT MeXaHU4eCKOU dHepeuu, 3aKOH COXPAHEHUs UMNYIbCA, 3aKOH 6CEMUPHO20 MAOMEHUs) U OSPAHUYEHHOCHb UCHOLb308AHUSL
YacmHbIX 3aK0H08 (3akoH I'yka, Apxumeoa u op.);

Haxoo0ums a0eK8amuyr0 NpeodloHCeHHOU 3a0aue @U3UYECKYI0 MOoOelb, paspeuams npooaeMy KAk HA OCHO8e UMEIOWUXCS 3HAHUL NO
MexXaHuKe ¢ UCNONb308AHUEM MAMEMAMUYEeCKO20 annapama, max u npu NOMouju Memooo8 OYeHKuU.

DJleKTprYecKkre 1 MATHUTHbBIE SIBJICHHUS
BbINYCKHUK HAYYHTCS:

pacrio3HaBaTb 3JICKTPOMAIHUTHBIC SBJICHUA U OOBJACHATH HAa OCHOBE UMCIOIINXCA 3HAaHHI OCHOBHBIC CBOMCTBA HIIN YCJI0BUS NPOTECKAHUA
OTUX SIBICHUM: BSaHMOHeﬁCTBHe MAarHuToB, JJICKTPOMAarHuTHas1 HWHAYKIHA, JleﬁCTBHe MAariuMTHOIO IOJid Ha IMPOBOAHHMK C TOKOM M Ha
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JBIKYILYIOCS 3apsDKCHHYIO YacTHUIly, JEHCTBUE JIEKTPUYECKOrO IOJS HA 3apsHKEHHYIO YAaCTHILY, 3JIEKTPOMAarHUTHBIE BOJIHBI, TUCIEPCUS
CBeTa.

OIHKCBIBATh M3Y4YEHHBbIE CBOWCTBA TEJN U 3JICKTPOMATHUTHBIEC SBJICHUS, UCHOJb3Ys (PU3UUYECKHE BEJIWYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JUTMHA BOJIHBI M YacTOTa CBETA; MPHU OMHMCAHUHM BEPHO TPAKTOBATH (PU3UUECKUN CMBICI UCIIOJIB3YEMBIX BEJIHUYUH, UX 0003HAYCHUS U
€IMHULIBI U3MEPEHUS; HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUUYMHY C APYTUMU BEITUUYNHAMM.

aHAJTM3UPOBATh CBOMCTBA TEJ, 3JCKTPOMArHUTHBIC SIBICHHS M MPOILIECCHI, UCIOIB3Ys (PU3HMUECKUE 3aKOHBI. TIPU ITOM PA3JINYaTh CIOBECHYIO
(opMyIHPOBKY 3aKOHA U €r0 MATEMAaTHYECKOE BBIPAKECHHUE.

IPUBOAUTH PUMEPHI IPAKTUYECKOTO UCII0JIb30BaHUs (PU3NYECKUX 3HAHUN O 3JIEKTPOMArHUTHBIX SBJICHUAX

pelarh 3a7ayy, UCNONb3ys (PU3MUECKUE 3aKOHBI (OPMYJIbI, CBSI3bIBaIOLIME (DU3UUYECKHE BEIWYMHBI (CKOPOCTh JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M 4acTOTa CBETA): Ha OCHOBE aHalIM3a YCJIOBHUS 3a/laud 3alUChIBATh KPaTKOE YCIIOBHE, BBIACIATh (PU3MUECKHE BEIUYMHBI,
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE IJIsl €€ PEIICHHs, TPOBOIUTH PAcUeThl U OLIEHUBATh PEATbHOCTH IMOJIYYCHHOTO 3HAUYCHUS (PU3HUECKON
BEJIMYMHBI.

BbIHyCKHHK MOJIYYUT BO3MOKHOCTb HAYYUTHCHA

UCNONb308aMb 3HAHUSL 00 INEKMPOMACHUMHBIX S6IEHUAX 8 NOBCEOHEeSHOU JHCU3HU OJisl 0becneueHus 6e30NacHOCmu npu o0opaweHuu ¢
npubOpamu U MeXHUYECKUMU YCmpoucmeamu, OJisi COXPAHEHUsL 300P08bsi U COONIOOEHUS HOPM IKOJIO2UYECKO20 NOBEOEHUsI 8 OKPYICarowell
cpede; npusooUms NPUMePbL GIUAHUSL INEKMPOMASHUMHBIX U3TYUEHUU HA HCUBbIE OPSAHUZMYL,

UCNONb308aMb  NPUEMbl  NOCMPOEHUst QuU3ULeCKUX Mooenell, NOUCKA U (OOPMYIUPOSKU OOKAZAMENbCIE  6blOBUHYMBIX 2unomes u
MeopemuyecKux bl80008 HA OCHOBE IMNUPULECKU YCMAHOBIEHHBIX (DaKmos;

HAXo0ums a0eK8AmHyI0 NPedNONCeHHOU 3a0aye Qu3uuecKyro MoOelb, paspewams npooiemy KAk HA OCHOBe UMEIOWUXCS 3HAHUL 00
INEKMPOMACHUMHBIX SAGNEHUSX C UCNOIb30BAHUEM MAMEMAMUYECKO20 annapama, max u npu nOMouwju Memooo8 OYeHKuU.

KBaHTOBBIE IBJICHUSA

BbINYCKHUK HAYYHTCS:

pacro3HaBaTh KBaHTOBBIE SIBJICHHS U OOBACHATH Ha OCHOBE MMEIOLIMXCS 3HAHUI OCHOBHBIE CBOMCTBA WJIM YCIIOBUSI NMPOTEKAHUS ITHX
SBJICHUM: €CTECTBEHHAas U MCKYCCTBEHHasl PaJuOaKTUBHOCTb, O-, - M Y-M3Iy4EHMs, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa H3JIy4yeHUs
aToMa;

ONMCHIBATh U3YUEHHBIE KBAHTOBBIE SIBICHUS, UCTIONB3YS (PU3NYECKUE BEIUYUHBL:

MaccoBO€ YHCII0, 3apsAI0BO€ YHUCIIO, MEpUOJI MoJIypaciaja, SHeprus (POTOHOB; MPHU ONMKUCAHUU MPABUIBLHO TPAKTOBaTh (U3NYECKUN CMBICIT
HCIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHUS U €AMHHULIBI U3MEpPEHUs; HaXOAUTh (OPMYJIbI, CBA3BIBAIONINE JaHHYIO (PU3HUECKYIO BEIMUUHY C
JPYTUMH BEJTMUYMHAMM, BEIYUCIATH 3HAUCHHE (PU3NIECKOI BETMUNHBL;

AQHAIN3UPOBATh KBAHTOBBIE SBIICHUS, UCHOJB3Ys (U3MYECKHE 3aKOHBI M TOCTYJaThl: 3aKOH COXPAHEHHS] SHEPrHM, 3aKOH COXpPaHEHHS
3JIEKTPUYECKOTO 3apsla, 3aKOH COXPAHEHWs MAacCOBOIO YHMCJA, 3aKOHOMEPHOCTH HM3JIyYE€HHs W TOTJIOLICHHSI CBETa aTOMOM, IIPH 3TOM
pas3InyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €r0 MaTEeMaTHUECKOE BhIPAKECHUE;
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¢ pas3jindaTb OCHOBHBIC ITPU3HAKN HJIaHeTapHOI\/'I MOJCIHN aTOMa, HyKHOHHOfI MOZCIIM aTOMHOT'O dApa,
e [IPUBOAUTH IIPUMEPHI MPOSBIEHUSA B IPUPOAE U MPAKTHUUECKOIO HCIIOJIB30BAaHUSA PAJAUOAKTUBHOCTH, SIACPHBIX U TEPMOSAECPHBIX pEaKIMii,
CHEKTPAJIbHOTO aHAJIN3a.
BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:
®  UCNOB308aMb NONYHUEHHble 3HAHUA 68 NOBCEOHEBHOU JCU3HU NPU 0OpawjeHuu ¢ npubopamu u MmMexHUYecKUMU yYCmpoucmeamu (cuemyux
UOHUBUPYIOWUX YaACmuy, 003umemp), 0Jisl COXPAHEHUs 300P08bs U COONIOOEHUSL HOPM IKOJIO2UYECKO20 NOBEOEHUs 8 OKpYIcaloueli cpeoe;
® COOTHOCHUTH SHEPTHUIO CBSI3U aTOMHBIX SiZiep C 1e(heKTOM MaccChl;
®  NpuUBOOUMb NPUMEPDL GIUAHUSA PAOUOAKMUBHBIX USTYYEHULL HA JHCUBbLE OP2AHUBMbL, NOHUMAMb NPUHYUN OelicmEus 003UMempa u pasiuyams
VCI08US €20 UCNONIb308AHUSL,
® noHUMAamMb IKOI02UYECcKUe NpoodaeMbl, 803HUKAIOWUE NPU UCNOIb30BAHUU AMOMHBIX 2NEKMPOCMAHYUL, U NYMU peueHus 2mux npoobnem,
nepcnekmuebl UCNONb308AHUS YNPABIAEMO20 MEPMOSOEPHO20 CUHMES.
DJIeMeHThI ACTPOHOMHH
BbinyCKHUK HAYy4YUTCS:
e yKa3bIBaTh Ha3BaHUs IIaHeT CONHEYHON CUCTEMbI; pa3inMdaTh OCHOBHbBIC MPHU3HAKKA CYTOYHOI'O BpAILICHHUS 3BE3AHOr0 Heba, JBMIKEHUS
Jlynsbl, ConHIla U MJIaHET OTHOCUTENIBHO 3BE3L;
® [OHUMATh PA3TUYMS MEXKAY TeIHMOLEHTPUUECKON U IeOLIEHTPHUUECKON CUCTEMaMU MUDA;
BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:
® yKazvleamv odwue ceolcmea U OMAUYUS NIAHem 3eMHOU 2pYnnbl U niaHem-2u2anmos;, manvix men ConHeunou cucmemvl U OOTbUIUX
naaHem, Noib308amMbCsl KAPMOU 36€30H020 Heba Npu HAOIOOeHUAX 36e30H020 Heba,
®  pasnuuamsv OCHOGHblE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memMnepamypa) COOMHOCUMb Y8em 36e30bl C ee MmeMnepamypotl;
®  pPA3IMYaATh TUMOTE3bI O MPOUCXOKACHUN COIHEUHON CUCTEMBI.

Conep:xanue yueOHOT0 npeamera
7 knace
(Kypcueom vloeiensvl Oudaxmuyeckue eOUHUYbl, 000asieHue KOmopulx 8 paboyyto npoepammy 6a308020 YPOGHs U3yueHus npeomema
obecneuusarom yanyoieHHoe uzyyeHue npeomema).

Du3uKa U pu3nyecKue MeToAbl U3y4eHHs NPUPOALI
dusuka — Hayka o mpupone. Pusmueckue Tena U sBiaeHud. HabmiogeHune u omnmcaHue ¢u3MUecKuX sBieHUM. DU3Ndyeckuil SKCIEepUMEHT.
MopnenupoBanue sBI€HMM U O0OBEKTOB NpuUpojbl. DuU3NYEeCKHME BEIMUYMHBI U UX H3MepeHHe. TOYHOCTP M TMOrPEUIHOCTh HW3MEPEHHI.
MexnyHnapoanas cucrema eauHul. Ousuka U TEXHUKA.
Jlabopamopnvie pabomol

1) OnpezneneHue 1eHbI IEIEHUS MIKaIbl K3MEPUTEIHHOT0 Mpudopa

2) N3mepenne pa3mMepoB MaJIbIX TEIl
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MexaHuyecKkue siBJICHHS

Mexannueckoe ABMKeHHE. MaTepuanabHas TOYKa Kak Mojenb ¢uznyeckoro tena. OTHOCHUTENBHOCTh MEXaHMYECKOTo IBHkKeHHs. Du3ndeckue
BEJIMYMHBI, HEOOXOJMMBIC NJIsi OMHWCAHMS JBIDKEHUS W B3aUMOCBS3b MEXAy HUMHU (IIyTh, CKOPOCTh, BpeMsi IBHKEHHsS). PaBHOMepHOE U
PaBHOYCKOPEHHOE NPSIMOJMHEHHOE MABIKEHUE. M3MmepeHue cKOpocmu pagHomepro2o oOsudicenus. I paguxu 3asucumocmu nymu u Moo0y/s
cKopocmu om 8pemeHu 08udceHus. Memoobvl uUccie008anus Mexanuieckozo osudicenus. Hsmepenue cpeouetl ckopocmu Wnepuusa. Macca Tena.
Eounuyer maccvl. Hzmepenue maccol. Bzaumooeticmseue men. IlnotHocTh BemiectBa. HMccrnedosanue 3asucumocmu maccoel om obvema. Cuna.
Enunnnel cunel. Cuna tspkectu. Cuna ynpyroctu. 3akoH I'yka. Juuamomemp. Bec tena. HeBecomocTh. CBs3b MEXKIY CUIION TSKECTU U Maccoi
tena. Jlunamomertp. PaBHoaeicTByromas cuia. Cumna tperusi. Tpenue ckonbxeHus. Tpenue nokos. TpeHue B mpupojie U TeXxHuke. MexaHnueckas
pabora. MomHocts. Onpedenenue pabomsi u mowpocmu. DHeprus. lloTeHnmanbHas ¥ KUHETHUYeCcKas SHeprus. lIpeBpaiieHue ogHOTO BHIA
MEXaHUYECKOM PHEPruu B JPYrod. 3aKOH COXPAaHEHHMs MOJHOW MEXaHW4YeCKOM 3Hepruu. lIpocTeie MexaHW3Mbl. Y CIOBHUS paBHOBECHUS TBEPOIO
TeJla, UMEIOIIETO 3aKPENJIEHHYI0 OCh IBWXEHUS. MoMeHT cuiibl. LleHTp Tsbxkectu Tena. Peruar. PaBHoBecue cui Ha pelyare. Peruaru B TEXHUKE,
ObiTy u mpupone. [loaBmwxkHble ¥ HemoJBUXHBIE OnokU. PaBeHCTBO pabOT mpH HCMOIB30BAaHUHM MPOCTHIX MEXAHU3MOB («30JI0TOE MPaBUIIO
MexaHukny). Koaddumuent mosnesnoro neiicteus mexanusma. JlaBiieHue TBepabix Ten. Eawaumbel maMepenws naBieHus. CrocoObl M3MEHEHUs
nasienus. JlaBnenue xxunkocteit u razoB 3akoH [lackans. Msmepenue dasnenus 6030yxa 6 bannone noo nopuinem. Ilposepka cunome3svl 0 1UHEUHOU
3a8UCUMOCU OTUHBL CIMOAOUKA HCUOKOCMU 8 mpYOKe om memnepamypbl. JlaBneHue >kUIKOCTH Ha THO M CTeHKH cocyna. Cooliaromuecs: cocyapl.
Bec Boznyxa. Atmoceproe nasnenue. Mzmepenue atmocheproro nasnenus. OnsiT Toppuuennu. bapomerp-anepona. ATMocdepHoe naBleHUE Ha
pa3IuYHbIX BbIcOTaX. ['mapaBanmueckue MexaHu3Mbl (Iipecc, Hacoc). JlaBiieHue KUAKOCTH U ra3a Ha IOrpYKEHHOE B HUX TeJo. ApXHMeJ0Ba CUJIa.
Uccneoosanue 3agucumocmu 6blmankugaoujeli cuivbl om o00vemMa NOSPYHCEHHOU UACMmuU Om HIOMHOCMU HCUOKOCMU, ee He3A8UCUMOCHU Om
nromuocmu u maccol mena. IlnaBanue ten u cynos. BoznyxomnaBanue. Mexanuueckue kosiebanus. Ilepuos, yacrora, amMminTyna KojieOaHHi.
Pe3onanc. Mexanuueckue BOJIHBI B OJTHOPOJIHBIX cpeaax. JlrHa BoJHBL. 3BYK KaKk MEXaHUYECKasi BOJIHA. [ pOMKOCTb U BBICOTA TOHA 3BYKa.

JlabopamopHvie pabomoi

3) M3mepeHune Macchl Tena

4) N3mepenue oobema Ten

5) M3mepeHre MIOTHOCTH BELIECTBa TBEPIOTO Tea

6) HccnenoBanue 3aBUCUMOCTH AeopManuy MpyKUHBI OT cHitbl. OrnipeneneHne )KECTKOCTH MPYKUHBI

7) W3mepenue cuitbl

8) HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHS CKOJNBXKEHHS OT CHJIBI JAaBJICHHWS M OT XapaKTepa IOBEPXHOCTH, €€ HE3aBUCHMOCTH OT
IUTOIIAIN

9) OmnpeneneHne BHITAIKUBAIOIICH CHIIBI, TEHCTBYIOIICH Ha MOTPYKEHHOE B )KUIKOCTH TEIIO

10)  BbIsicHeHHUE YCIOBUil ITaBaHUS TEI

11) Ornpenenenrie MOMEHTA CHUJTbI

12)  KoHcTpynpoBaHHe HAKJIOHHOH IUIOCKOCTH C 3a7aHHbIM 3HadeHueM KITJ]

13)  HccrenoBaHue 3aBUCHMOCTH NepUOAa KojeOaHHUH rpy3a Ha MPYKUHE OT )KECTKOCTH ¥ MACCHI
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TenJioBble ABJICHUA

Crpoenue BemiecTBa. ATOMBI M MOJIEKYJbl. TeIuloBoe IBUXKEHHE aTOMOB M Moiiekyld. Juddys3us B razax, XKUAKOCTIX M TBEPAbIX TeNax.
BbpoynoBckoe nBmxenue. B3aumozeiicTBue (IpUTSKEHUE U OTTAIKUBAHUE) MOJIEKYN. ATperatHble COCTOSIHUS BelllecTBa. Pasnuune B cTpoeHUU
TBEPABIX TEJI, KUAKOCTEH U ra3oB. TemnoBoe paBHOBecue. Temmeparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBEO XaOTHYECKOTO ABM)KEHHS YacTHULL.
Buyrpennss sneprus. Pabora u Temsonepenaya Kak croco0bl U3MEHEHNs BHYTpEHHEHN 3Hepruu tena. TermionpoBoaHocTs. Konsekuus. M3nydyenue.
ITpumepsl Temnonepenadn B NpUpoJe M TexHUKe. KomuMuecTBO TemoThl. YaenabHas TEIIOEMKOCTb. Onpedenenue Koauuecmea meniomol.
Ypasuenue mennoeozo b6ananca. Hccneoosanue 3agucumocmu 0OHOU Qu3ULECKOU 8eIUYUHBL OM OPY2Oll ¢ NPeOCMAasiieHuem pe3yibmamos 6 uoe
epaguxa unu mabauyvl. YaenabHas TEMJIOTa CrOPaHUS TOIUIMBA. 3aKOH COXPAHEHUS M NPEBPALICHUS SHEPrUM B MEXAHWYECKHUX U TEIUIOBBIX
npoueccax. [lnaBieHue n oTBepAeBaHNE KPUCTAIUIMUECKUX TeJl. Y AelbHas TeIuloTa miaBiaeHus. Mcnapenue u konaeHncanus. Ilornomenne suepruu
IIPY UCIIAPEHUH XKUAKOCTU U BBIJIEICHHE €€ IpU KOHAcHcauuu napa. Kumenue. 3aBUCMMOCTB TEMIIEPATypbl KUIEHUS OT JABJICHUSA. Y IENbHAs
TEIUIOTa MapooOpa3oBaHus M KOHJAEHCAau. BinaxHocTs Bo3ayxa. Pabora raza npu pacmmpenun. [IpeoObpa3zoBanus SHEPTHH B TEIJIOBBIX MAIIWHAaX
(mapoBasi TypOuHa, JBUTaTelb BHYTPEHHETO CrOpaHus, peakTuBHbIA nBuratens). KIIJ[ TemioBoif MamumHbl. OKOJIOTMYECKHE MPOOJIEMBI
MCIIOJIb30BaHUs TEIUIOBBIX MAIlIKH.

Jlabopamopuwvie pabomul
14)  H3mepeHue yaenbHON TEIIIOEMKOCTH
15)  CpaBHeHHE KOJMYECTB TEIUIOTHI IPU CMEIIMBAHUU BOJBI Pa3HOI TeMITEpaTyphI
16)  OmnpeneneHue OTHOCUTEIBHOW BIQKHOCTH

8 kiace
(Kypcusom 8vioenenbl OudaKxmuieckue eOuHuybl, 000asieHue KOmopulx 8 padouyio npocpammy 6a308020 YPOBHs U3VUeHUs npeomema
obecneuusarom yenybieHHoe usyyeHue npeomema,).

DJIeKTPOMArHUTHBbIE SIBJICHUS

dnexmpuueckue A61eHus

OnexTpuzaiys ¢usndeckux Tei. B3aumopelcTBue 3apspKeHHBIX Tell. JlBa pojia 3JIEKTPUYECKHX 3apsiioB. J[ennMoCTh 3JeKTpUYECKOro 3apsja.
DneMEeHTapHBINA 3JIEKTPUUECKUN 3apsil. 3aKOH COXpaHEHMsI AIeKTpudeckoro 3apsiaa. [IpoBoJHUKH, MOITYIPOBOIHUKHN U U30JSTOPHI JIEKTPUUECTBA.
DJEKTPOCKOM. DJIEKTPUUECKOe Moje Kak OCOOBIA BHJ MaTepuu. HampsskeHHOCTh 3J€KTpUYecKoro mojs. JleHcTBHe 3JeKTpHUYECKOro Moyt Ha
anexkTpuyeckue 3apsapl. Konaencarop. DHeprusi 3JeKTPUUECKOro MOJs KOHJeHcaTopa. DJIeKTpUUecKUi TOK. MICTOYHMKH 3JIEKTPHYECKOro TOKa.
Hsz2omoenenue u ucnvimanue UCMOYHUKA NOCMOAHHO20 MOKA. DJEKTpUYecKas LEeNb W €€ COCTaBHble 4YacTu. HampaBieHue u JedcTBUs
JJeKTpUYecKoro Toka. Hocurtenu snekTpuyeckux 3apsaoB B MeTaiax. Cuia Toka. DJeKTpUUYecKoe HampsbkeHue. Hcecnedosanue 3agucumocmu
CUNbl MOKA Yepe3 NPOGOOHUK OM HANpsAdCceHus.  DIEKTPUUECKOE CONPOTHUBICHHE MPOBOAHUKOB. EnuuHuIbl conpotusneHus. O6HnapydceHue
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3a8UCUMOCMU CONPOMUBTIEHUL NPOBOOHUKA OM €20 NApamempos U eeujecmed. 3aBUCUMOCTh CHIIBI TOKa OT HampspKeHUs. 3akoH OMa IS ydacTka
Henu. YIeabHOe CONMPOTUBJIEHUE. M3mepeHue yoenbHo2o diekmpuieckozo conpomusnenus memanna. Peoctatel. [locnenoBarenbHoe coeUHEHUE
MIPOBOJIHUKOB. Mccnedoeanue c613u MeHcO0y HANPANCEHUAMU HA NOCIE008AMENbHO COCOUHEHHbIX JJeMEeHmax yenu MNOCMOSAHHO20 MOKA.
[TapannensHoe coeauHeHUEe MPOBOIHUKOB. [Iposepka npasuna clodxiceHus moKo8 Ha 08YX NapallelbHblX 6KIIOUYEHHbIX pesucmopax. CmewanHoe
coeoduHeHue nposooHuxKos. PaboTa SIEKTPUYECKOrO TMOJSI MO TEPEMEIICHHIO AJICKTPHYECKUX 3apsaoB. MOIIHOCTh AJIEKTPUYECKOTO TOKa.
Usmepenue pabomvr u mowHOCmU 3leKmpuyecko2o moxa. HarpeBaHue MTPOBOJHUKOB JJICKTPUYECKUM TOKOM. 3akoH Jxoyms - Jlenma.
Onexmpuueckuili MoK 8 Memaiiax, HCUOKOCMAX U 2asax. 3asucumocms CONpomusieHus npoBooHuxa om memnepamypsl. lIloaynposoonurkoswvie
npubopuvl. DNEKTPUISCKUE HarpeBaTeIbHBIC U OCBETUTEIbHBIC TPUOOPHI. KOpoTKOE 3aMbIKaHHE.

Maznumnmneoie saénenusn

MarnutHoe none. MHaykius MarHuTHOro nosis. MaruutHoe nojie Toka. OneiT Dpcrena. MarHuTHOE MOJie MOCTOSTHHBIX MarHUTOB. MarHutHoe
nosie 3emnu. Hccredosanue A6NeHUS MASHUMHO20 83aumooleticmausi. MarHuTHOEe TIoJie KaTyIIKH C TOKOM. Mcciedogarnue Oeticmaus
NeKMPULEeCKo20 MOKA 8 NPAMOM NPOBOOHUKE HA MACHUMHYIO cmpelKy. Hccnedoeanue a6nenus 63aumoo0eicmeuss KamywKy ¢ moKomM U MazHuma.
Ilpasuno eunma. nexrpomarHut. [IpuMeHeHHe 31€KTpOMAarHuToB. JI€HICTBME MArHUTHOTO TOJs HAa NPOBOJHUK C TOKOM M JBHXKYLIYHOCS
3apspkeHHyro yactuily. Cuna Ammepa u cuia JlopeHna. DnexktpoaBuraress. SBiaeHUe 3ieKTpoMarHuTHON uHAYKIuU. Oneitel @apanes. [lpasuio
Jlenya. Onpedenenue nanpasienus UHOYKYUOHHO020 MoKd. CamMouHOyKYus.

dnekmpomazHummusle Ko1eO0AHUA U 60THBL

DOnekTpoMarHuTHeie kKonebanus. KonebaTtenbHblil KOHTYp. DnektporeHeparop. [lepemennsiit Tok. [lonyuenue nepemenno2o moka npu epauwjeHuu
Kkamywxu 6 machumuom nore. Tpancpopmarop. Ilpouzsoocmeo snexmposuepeuu. llepepada HIEKTPUUECKON SHEPrUM HA PACCTOSIHUE.
Anvmepnamusenvie UCMOYHUKU INeKMpOoIHepeuu. JICKTPOMArHUTHBIE BOJIHBI M HMX CBoMcTBA. [IpUHIUIIBI PaguOCBSI3d U  TEICBUJICHUS.
Hccneoosanue ceoticme 31eKmpoMacHUMHBIX GOJIH.

Onmuueckue s161eHUA

Cget — anekTpoMarauTHele BoiHa. CKOpOCTh cBeTa. McTouHMKM cBeTa. 3aK0H MPSIMOJIMHEMHOTO PaclpOCTPAHEHHUE CBETA. 3aKOH OTPa)KEHHUS CBETA.
[Tnockoe 3epkaino. M3yuenue ceoticme uzobpasicenus 8 N10ckom sepkane. Ilonyuenue uzoopasdceHuli ¢ NOMOWBIO 802HYMO20 CHepuyecKo2o 3epKaa.
Ilpenomnenue. 3akoH npenomiieHus cseta. [lonnoe ompadsicenue. JInnuzpl. DOKYCHOE PACCTOSTHUE U ONTHUYECKAsl CUJIA JIMH3BL. M3MepeHnue (hoKycHozo
paccmosanus. OnpeneieHue ONTUYECKON CHIbl JTUH3BL. Onpedenenue @HOKYCHO20 pacCmoOsHUsL U ONMUYECKOU CUlbl cobupaiouel JUH3bL.
Onpedenenue QOoKYCHO20 paccmosHus U ONMUYECKOU CUlbl pacceusaroweli aun3vl. 300paxkeHne mpenMera B 3epkayie W juH3e. OnTtudeckue
npubopsl. ['1a3 kak ontudeckas cucreMa. Qyenka ceoezo 3perus u noobop ouxos. Jlucnepcust cBera.

JlabopamopHvie pabomoi

1) COopka 31eKTpUUYECKOil IeTI U U3MEPEHHE CUIIBI TOKA B €€ pa3InYHbIX y4acTKax
2) W3mepenue HampspKeHUs

3) W3mepeHue critbl TOKa M €ro peryJmpoBaHue

4) H3mepeHue conpoTUBICHUS
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5) W3mepenne paboThl U MOIIHOCTH AIEKTPUYECKOTO TOKA

6) COopKka 37eKTpOMarHiTa U UCIIBITAaHUE €ro IeHCTBUS

7) W3ydeHue 3JIeKTpUYecKOro JBUraTelsi HOCTOSTHHOIO TOKA (Ha MOJIEIH )
8) HccnenoBaHue sBJIEHUS 2IEKTPOMarHuTHOM HHIYKIIMH

9) HccenenoBanue 3aBUCUMOCTH yIJIa IPEIIOMIICHUS OT YIUIA MaJI€HUs

10)  H3yyeHue CBOWCTB M300paKCHUS B JIMH3AX
11) HabGnronenue sBIeHUs TUCIEPCHI

9 kJaacce
(Kypcusom 8vioenenvl Oudakmuieckue eOuHuysl, 000asieHue KOmopuvlx 8 pabouyio npocpammy 6a308020 YPOBHs U3yUeHUs npeomema
obecneuusarom yanybieHHoe uzyyeHue npeomema).

dDusuka u pusnvyecKue MeToAbl U3yYeHUs NPUPOIBI
®uznyeckue 3aK0Hbl U 3aKoHOMepHOCTU. HayuHblil MeTon no3Hanus. Ponb pusuku B popMUpoBaHUM €CTECTBEHHOHAYUYHOM rPaMOTHOCTH

MexaHuveckue siBJIeHHS

Mexanuueckoe JIBUKEHHE. MaTepuanibHas TOUKa Kak MOJielb (Gpu3nueckoro tena. OTHOCUTEIbHOCTh MEXaHWYECKOro ABMKeHHs. CucremMa oTcuerTa.
Ou3nuecKkue BEIUYNHBI, HEOOXOIMMBIE ISl OTIMCAHUS ABIKEHHS 1 B3aUMOCBS3b MEXIY HUMH (IIyTh, IIEpEMELICHHE, CKOPOCTh, YCKOPEHUE, BPEeMs
IBUXKEeHUS ). OnpeodeneHue Koopounamuvl O0s8udxicywe2ocsi meid. PaBHOMEpHOE U PaBHOYCKOPEHHOE MpsMONUHENHOe [BUWxKeHue. [ paguku
pasHomepro2o osudicerus. CKopocms u nepemewyerue npu nPAMOIUHENHOM PAGHOYCKOPEHHOM OsudcerHuu. I paghuxu pagnoyckopenno2o 08udiceHus.
Ilymu, npoxooumvie 3a nocieoogamenvhvie paghvie npomedxcymru epemenu. 1lepBolii 3akoH HetoToHa 1 nuHepius. Bropoit 3akon Hetotona. Tperuit
3akoH HeroroHa. CBoOoaHOE nazneHue Tel. /[{eudicenue mena, OpoueHHo20 6epmuKanbHo egepx. [leudicenue mena, 6POUEHHO20 20PU3OHMATLHO.
Heudicenue mena, opoutenno2o noo yenom K 20pu3onmy. 3aKOH BCEMHUPHOTO TATOTEHMS. Yckopenue c80000n020 naodenus na 3emne u Opyeux
HebecHvix menax. PaBHOMEpHOE NOBIKEHHME IO OKPYKHOCTH. Mckyccmeennvie cnymuuxku 3emau. Ilepeas kocmuueckas ckopocms. Bec Ttena.
Hesecomocts. MMnynbc. 3akoH COXpaHEHUs MMITyJabca. PeakTHBHOE [BHXKEHHE. 3aKOH COXPAaHEHHMsS IOJHOM MEXaHWYEeCKOM SHEeprHuH.
Mexanndeckue konebanus. Ilepuon, yacToTa, ammnTyaa koiaebanuil. Beauuunvl, xapakmepusyiowue korebamenvbHoe ogudxcenue. I apmonuieckue
Konebanus. 3amyxaowue Kkonebanus. Buvinyscoennvie xonedanus. PezoHaHc. MexaHndeckue BOJIHBI B OJHOPOAHBIX cpefax. JJIMHA BOJHBL.
Cropocmo pacnpocmpanenusi 6onin. 3ByK Kak MexaHW4eckasi BoJHAa. | pOMKOCTB U BBICOTa TOHA 3BYKa. Pacnpocmparnenue 36yKa. 36yKo6ble 80IHYL.
Ompaoicenue 38yka. 38yKosotl pe3onarnc. Hnmepgpepenyusa 3eyxa.

Jlabopamoprvie pabomei
1) HccnenoBanne paBHOYCKOPEHHOTO JIBHKEHHUS O€3 HayalbHON CKOPOCTH
2) N3mepenue yckopeHust CBOOOIHOTO MaJACHUs
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3) I/ICCHGI[OBaHI/IG 3aBUCHUMOCTH IICPUOJa U HaCTOThI CBO60[[HBIX KoJIe0aHMII MAaTEMATHYECKOI0 MAasITHHUKA OT €T0 JJIWMHBI

DJIeKTPOMArHUTHBbIE SIBJICHHUS

MaruautHoe nosie. UHAYKUMS MarHUTHOIO MoJisi. MarHuTHOE moJjie Toka. MarHMTHOE MOoJie KaTyUIKH C TOKOM. J[efCTBHE MarHMTHOIO IOJs Ha
MPOBOJHUK C TOKOM M JIBHXKYIIYIOCS 3apsbKeHHYI0 yactuny. [lpasuno nesou pyxku. Cuna Amnepa u cuna Jlopenua. Maechumuwiii nomoxk. SIBieHue
aJeKTpoMarHuTHOM uWHAYKIUsA. Onbitel Dapanes. Hanpaenenue umoykyuonnozo moxa. Illpasuno Jlemya. Aenenue camounoykyuu. Hepeus
MazsHumHo2o nois. DAEKTpoMarHuTHbIe KojeOanus. KomebarenpHbiii koHTYp. KoHmencarop. Ilepuoo snexkmpomacHummusix Koaebaunui. DHEPTHUs
AIIEKTPUIECKOTO OISt KoHaeHcaropa. [lepemennstii Tok. Tpanchopmarop. Ilepenada aneKTpUYECKOM SHEPTUU Ha PACCTOSIHUC. DIeKMPOMACHUMHOE
nosie. DIEKTPOMarHUTHbIE BOJIHBI U UX cBOMcTBA. [IpuHLIMNBI pagnocBs3u U TeneBUAeHHU. CBET — 3JIEKTPOMAarHUTHbIE BOJHA. Pomonbl. dnepaus
keanma. Ilperomnenue. @uzuueckuti cMbiCl NoKazamens npeiomieHus. 3aKOH mpenomieHus cpera. Jucnepcusi cera. Cnexmpoepagd u
cnekmpockon. Intepdepenuns u Aupakius cBera.

Jlabopamopmvie pabomol
4) W3ydeHune sBIeHUS 3JIEKTPOMArHUTHOW WHIYKIIUA

KBanToBbI€ sIBIICHUS

[Inanerapnass mozaenb aroma. KBaHTOBBIM XapakTep MOTJIOMICHHMS M HMCIYCKaHUs CBeTa aroMaMu. JImHeWwaThle CHEKTPBl. 1unvl onmuueckux
cnekmpog. Cnexmpanvuwiti ananus.  OnbiTel Pezepdopaa. CoctaB atomuoro siapa. [IpoToH, HEWTpPOH M SJEKTPOH. 3akOoH DWHIITEHHA O
MPOMOPIMOHAILHOCTH MacCchl M dHEpruu. JledekT Macc W PHEprus CBsI3W aTOMHBIX sjep. PammoaktmBHOCTB. [lepmon momypacmanma. Anbga-
uznydenue. bera-uznyuenue. 'amma-usnyuenue. [lpasuna cmewenusn. IkcnepumeHmanbHvle Memoobl UCCIe008aHUs Yyacmuy. SIAepHbIe peaKkIuu.
Onepeemuyueckuil b1xo0 adepuvix peakyuil. [lenenue adep ypana. Llennas peaxyus. Vicrounuku saeprun CosHua U 38e34. 1epmosioepras peakyusl.
SnepHas sHepreTuka. DKOJOTMUYECKHE MPOOIEMBI pabOThl aTOMHBIX AJEKTpOoCcTaHUUU. Jlo3umeTpus. BnusHMe pagnoakTHBHBIX H3JIyUYE€HUH Ha
JKUBbIE OpraHu3Mbl. 3aKoH paduoakmueno2o pacnada. I[lepuoo nonypacnaoa. Inemenmapusie yacmuysl. AHmuvacmuyb.

Jlabopamopuvie pabomul

5) HaOGnroeHue CIIonHoro u JIMHEHuaThIX CEKTPOB UCITyCKAHUs

6) M3MepeHne ecTeCTBEHHOrO PaluOLIMOHHOrO (poHa JO3UMETPOM

7) N3yuenue neneHus sapa aToma ypasa 1o gororpaduu TpeKos

8) N3ydeHne TpeKoB 3apsyKEHHBIX YaCTHUI] 10 TOTOBBIM (oTorpadpusim

Crtpoenue u 3BoJonus Beenennoi
I'eonienTprueckas u renuoreHTpuyeckas cucteMsl Mupa. @usnueckas npupoaa HedecHbIx Ten ConneuHnoit cucremsl. [Iponcxoxaenue ComHeuHon
cucreMbl. ®usnyeckas npupona Conxua u 38e37. Ctpoenne Beenennoi. OBomonus Beenennoit. ['unoresa bonsnioro B3peiBa.
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TemaTHueckoe MUIAHMPOBaHNE Y4eOHOr0 MpeIMeTa

Ne Coaepsxanue yueOHOro npeamera Koua-Bo
n/n 4acoB
7 KJaace
1 |®usuka u pusnyecKkre MeTobl H3YUYEeHHsI TPHPOIbI 6
2 MexaHn4YecKHe SIBJICHUS 65
- |Bzaumooeiicmeue mein 24
- asnenue meepovix men, sHcuoxocmell U 2a308 21
- |Paboma u mownocmos. duepeus 16
- IMexanuueckue xonebanus u 801Hbl. 36YK 4
3 [TemjoBble sIBJIEHUSA 29
- |Cmpoenue sewecmsa 3
- |Tennoewvie senenus 26
4 [IloBTOpeHme 5
HUToro: 7 kiaace 105
8 kacc
1 [Dnektpuyeckue siBICHUS 45
2 |MarHuTHbIE SIBJICHUSA 21
3 [DnexTpoMarHUTHBIE KOJICOAHUS U BOJIHBI 13
4  |OnTuyecKHe SIBIEHUS 20
5 [[ToBTOpeHune 6
Hroro: 8 kiaacc 105
9 kJaacc
1 |®Dusuka u pusnyecKkue MeTOAbI H3YUEHHS PUPOIbI 3
2 MexaHnn4yeckue siBJIe€HHS 59
- |Baxonwvi e3aumooelicmeus u 08UNCEeHUs mel 42
- Mexanuueckue konebanus u 801Hbl. 36YK 17
3 [DsekTpoMarHuTHOE MoJe 36
4 |CTpoeHmne aToMa M aTOMHOTO sIIpa 23
5 |Ctpoenmne u 3Bononusi Beeennoi 8
6 |[ToBTOpEeHHE 7
HUroro: 9 kaacc 136
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Kpurepuu n HOpMbI OLIECHUBAHUS 10 (PU3HUKeE
O1neHKAa TeCTOBBIX 3aaHUI

[Tpu TecTupoBanum Bce BepHbIe 0TBETHI 6epyTcs 3a 100%, Toraa oTMeTKa BBICTABIISETCS B COOTBETCTBUHU C TAOIUIICH:

IIpoueHT BHINMOJIHEHNS 32 JaAHUST OtmeTka
95% u 6onee OTIIMYHO
75-94% XOpOLIO
50-74% YZI0BJIETBOPUTEIILHO
menee 50% HEYIOBJIETBOPUTEIHLHO

Onenka YCTHBIX OTBE€TOB

Ouenka 5 cTaBuTCA B TOM Ciydae, €ClIM Y4aluiics MOKa3bIBaeT BEPHOE MOHMMAaHUE (PU3NYECKON CYLTHOCTH PacCMaTpUBAEMbIX SIBJICHUH U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, 1aeT TOYHOE ONPEIEICHUE U NCTOJIKOBAHNE OCHOBHBIX ITOHATUH M 3aKOHOB, TEOPHi, a TaKKe IPAaBUIIBHOE
ornpeneneHue GU3NYECKUX BEJIMYMH, UX €IMHHUIl U CIIOCOOOB M3MEPEHHUS; MPABUIBHO BBIMOIHAET YEPTEXKH, CXEMbl U IpadUKH; CTPOUT OTBET 110
COOCTBEHHOMY IUIaHY, COITPOBOXK/IAET paccka3 HOBBIMU IIPUMEpPAMU, YMEET IPUMEHATh 3HAHUSI B HOBOW CUTYAllUU MPHU BBINOJIHEHUN MTPAKTUYECKUX
3aJJaHMii; MOKET YCTaHABJIMBATh CBSI3b MEXKIY U3y4aeMbIM U paHee U3YYEHHBIM MaTepHaIOM IO Kypcy (PU3HKH, a TAKXKEe ¢ MaTepUalloM, YCBOCHHBIM
IIPY U3YYECHHUH IPYTUX IPEIMETOB.

Ounenka 4 crtaBuTCS B TOM Cllydyae, €CJIM OTBET y4YEHHUKa YAOBJIETBOPSET OCHOBHBIM TpPeOOBAHMSM K OTBETY Ha OLIGHKY 5, HO 0e3
UCIIOJIb30BaHUSI COOCTBEHHOI'O IJIaHA, HOBBIX NPUMEPOB, 0€3 MpHMEHEHHs 3HaHUI B HOBOM CHUTyalluu, 0e3 MCIOJb30BaHUS CBSI3€H C paHee
M3YYEHHBIM MaTepUajoM, YCBOCHHBIM MPU W3YYEHHUH JPYTUX MPEIMETOB; €CIIM yJalluics TOMyCTUI OJIHY OIIMOKY WM He Oosiee ABYX HEA0YETOB
U MOXKET MCIIPaBUTh UX CAMOCTOSTENIHO WIH C HEOOJBIION MOMOIIBIO YUUTEIIS.

Onenka 3 crTaBUTCS B TOM CiIy4ae, €ClIM y4alluiics NpPaBWIbHO IMOHUMAeT (PU3MUECKYIO CYIIHOCTh pPacCMaTpUBAEMbIX SIBICHUN U
3aKOHOMEPHOCTEH, HO B OTBETE€ UMEIOTCS OT/eNIbHbIE MPoOeNbl B YCBOEHUH BOIPOCOB Kypca (PU3MKH; HE MPEMNsITCTBYET AajIbHEHUIIEMY YCBOECHUIO
IIPOrPaMMHOT0 MaTEpHaIa, yMEET IPUMEHSATh NOJIyYEHHbIE 3HAHUS IIPU PELIEHUH IIPOCTHIX 3a7a4

C HCIOJIb30BAaHUEM T'OTOBBIX (OPMYJI, HO 3aTPyAHSETCS MPHU pEIlICHUU 3ajad, TpeOYIoLUX MpeoOpa3oBaHMsl HEKOTOPBIX (OpMYS; JAONYCTUI HE
6osee ofHOM TPYOOI M 0/1HOM HErpyOOoit OIIMOKH, HE OoJiee IBYX-TpeX HErpyObIX HEJJOUETOB.

OueHka 2 cTaBUTCSA B TOM CIIy4ae, €CIU y4Yalluiics He OBJa/ie] OCHOBHBIMH 3HAHUSMU B COOTBETCTBUU C TPEOOBAHUSAMH U JOIMYCTHII OOJIbIIE
OoImMOOK 1 HEJIOYETOB, YEM HEOOXOAUMO JIJIS OLICHKU 3.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT
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Ouenka 5 craBuTCs 3a paboOTy, BBIITOJHEHHYIO IIOJTHOCTHIO 0€3 OIMOOK U HEI0UETOB.

Ouenka 4 craBuTCs 32 pabOTYy, BBINOJIHEHHYIO IMOJTHOCTBIO, HO MPU HAJMYKU HE Oosiee 0JTHOM OIIMOKM U OJJHOTO Hejodera, He Oosee Tpex
HEI04YETOB.

Ouenka 3 craButcs 3a paboTy, BBINOJIHEHHYIO Ha 2/3 Bceil paboThl MPaBWIIBHO WX MPH JAOMYIIEHUU HEe Oojiee OJHOM rpy0oii ommoKu, He
Oostee Tpex HErpyOBIX OMMOOK, OHON HErpy0oil OMMOKY U TpeX HEJ0YETOB, IPU HATWYNU YETHIPEX-TISITH HEAOYETOB.

Ouenka 2 craButcs 3a paboTy, B KOTOPOU YUCIIO OMIMOOK U HEAOYETOB MIPEBBICKUIIO HOPMY JUISI OLIEHKH 3 WIIM TIPABHIILHO BBIITOJIHEHO MEHEE
2/3 paboThI.

Ouenka jg1adopaTopHbIX padoT

Ouenka 5 craBuTcs B TOM ciydae, €CJIM YyYallWHCsA BBIIOJHWI padOTy B IOJHOM oOOBEeME ¢ COOJIIOJCHHEM HE0oOXO0auMOn
MOCJIEIOBATEILHOCTH TPOBEICHUS OIBITOB M U3MEPEHUMN; CAMOCTOSITENIbHO U PAllMOHAIIBHO MOHTHUPYET HE00X0auMoe 000py0BaHUE; BCE OIBITHI
IPOBOAUT B YCJOBHUSIX M PEXHMAax, OOCCIEUMBAIOUIMX MOJy4YEeHUE MPABUIBHBIX PE3yJIbTaTOB U BBIBOAOB; COOIIOAAeT TPeOOBaHHS IMPaBUII
0e30macHOro TpyAa; B OTYETE MPABWIHBHO U aKKYpPaTHO BBIMOJIHSAET BCE 3aMKUCH, TAOJUIIBI, PUCYHKH, YEPTEKU, TpaUKH, BEIYUCICHUS, TPABUIIHLHO
BBITIOJIHSICT aHAIH3

IIOTPELIHOCTEM.

Ouenka 4 cTaBUTCS B TOM CIIy4ae, €CJIM YYaIIUKCs BBIOJHIWI padOTy B COOTBETCTBUH C TPEOOBAHUSAMHU K OIIEHKE 5, HO JOITYCTHII IBa-TPU
HezoueTa, He 0oJiee 0/1HOM Herpy0Ooi olMOKK U OAHOTO HEJ0YeTa.

Ouemca 3 cTaBUTCA B TOM cjiyduae, €Clir yanHHﬁCﬂ BBITTOJTHUII pa60Ty HC IMOJHOCTBHIO, HO 00bEM BBIITOJTHEHHOW YacTH TaKOB, YTO IIO3BOJIACT
IMOJIYYHUTB MMPAaBUJIBHBIC PE3YJIbTATHI M BBIBOAKBI, €CJIU B XO/A€ MPOBCACHUA OIbITa U I/ISMepCHI/Iﬁ ObLIN JOMYIICHBI OIITNOKWU.

Ouemca 2 CTaBUTCS B TOM cjryduae, €Cin yanHﬁCH BBITIOJTHUI pa60Ty HE IMOJIHOCTBIO K 00BhEM BBIITOIHEHHOU pa6OTI:>I HC ITO3BOJIACT CACIIATh
IMPaBUJIbHBIC BEIBO/IbI, BBIYHUCIICHHA Ha6JHOI[€HI/I$I MMPOBOANIIMCE HEIIPABHUJIBHO.

Ilepeyenn ommodok
I'pyovie omuoku

1. He3HaHue ornpeneneHuil OCHOBHBIX MOHSTHH, 3aKOHOB, MPaBUJI, MOJOKEHUIN Teopuu, GopMyJ, OOIENPUHITHIX CUMBOJIOB, 0003HaUEHUs
(U3NUECKUX BETUYMH, EAMHUILY U3MEPEHUS.

2. HeymeHue BBIIENATH B OTBETE TJIABHOE.

3. Hey'MCHI/Ie NPUMCHATH 3HAHUA IUIA PCHICHUA 3a4a4 U 00BSICHEHHS (pI/ISI/I‘-ICCKI/IX SIBJ'ICHI/If/'I; HCIIPABUJIIBHO C(I)OpMyJ'II/IPOBaHHBIe BOIIPOCHI,
3alaHUA WA HECBCPHBIC 00BACHEHHUS X04a uX pCIICHHs, HC3HAHUE IMPUEMOB PCHICHUSA 3aJa4, aHAJIOTHYHBIX paHCC PCIICHHBIM B KJIACCE; OHII/I6KI/I,
IMMOKAa3bIBAOIHE HCIIPABUIIBHOC TIOHUMAHUC YCJIOBUA 3a1a4i UJIM HECTIPABHUIILHOC HCTOJIKOBAHUEC PCIICHU .
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4. HeymeH#e YMTaTh U CTPOUTH T'padUKH U IPUHIUITHATBHBIE CXEMBI

5. Heymenue mnoAarotoButh kK paboTe yCTAaHOBKY WM JabopaTOpHOE OOOpYJOBaHUE, MPOBECTH OIMBIT, HEOOXOAMMBIE pPacueThl WU
UCIIOJIB30BATh MTOJIYYEHHBIEC JaHHBIE U1 BBIBOJOB.

6. HeOpexHOe OTHOIICHHE K J1a00paTOPHOMY OOOPYIOBAHUIO U U3MEPHUTEIHHBIM MTPHOOpaM.
7. HeymeHue orpeieNuTh OKa3aHusl H3MEPUTEILHOTO IPpUOopa.

8. Hapyrienue TpeOoBaHMiA TpaBuiI 0€30MMaCHOTO TPY/Ia MPH BBHIIOIHEHUN SKCIIEPUMEHTA.
Hezpyovie ouiuoxu

1. Herounoctu (hopMyarpoOBOK, ONpeAeTIeHU, 3aKOHOB, TEOpUil, BRI3BAHHBIX HEMOJHOTONW OTBETa OCHOBHBIX MPHU3HAKOB OMPEAEISEMOTO
noHATus. OmKOKY, BbI3BaHHBIE HECOOIOAEHNEM YCIIOBHM MTPOBEACHUS OIbITA WIN U3MEPEHUI.

2. OmmOKY B YCTIOBHBIX 0003HAYCHHAX HA MPUHIMIHAIBHBIX CXeMaX, HETOYHOCTH YepTexXeH, rpa)uKoB, CXeM.

3. Ilpomyck uiu HETOYHOE HANMCAaHUE HAMMEHOBAHUN eIMHUIL (PU3NYECKUX BEJTUYUH.

4. HepaunoHanbHbIi BEIOOp X0/1a PELIEHHUS.

Heoouemui

1. HepanmonanpHbl€ 3alMCH ITPU BHIYUCIECHUSAX, HEPALIMOHAIBHBIE IPUEMBI BBIUUCIICHUM, TPe00pa30BaHuil U peLIeHUs 3a/1a4.
2. Apudpmernueckue OmUOKN B BBIUUCIEHUSX, €CIIH 3TH OIIMOKHU rpy00 HE UCKaXKAIOT PeaIbHOCTh MOIYYEHHOTO pe3yibTaTa.
3. OTnenbHBIe TOTPEITHOCTH B (POPMYITHPOBKE BOIIPOCA MIIH OTBETA.

4. HeOpesxHoe BBINIOJIHEHHE 3aIlUCe, uepTexeil, cxeM, rpaduKoB.

5. Opdorpaduueckue U MyHKTyallHOHHBIE OMIUOKH.
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