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PABOYASA ITPOI'PAMMA 110 PU3UKE
AJI51 7-9 KIIACCOB

IMosicuuTeILHAS 3aIMCKA

PabGouass mporpamma mno ¢usuke 7-9 kjacca cocTapiieHa Ha OCHOBE CJIEIYIOIIMX HOPMAaTHUBHBIX
JOKYMEHTOB:

- @enepallbHOTO TOCYAapCTBEHHOrO0 00pa3oBaTENBLHOTO CTaHAApTa OCHOBHOTO  OOILEro
oOpa3zoBaHus, yTBepkIeHHOro MuHucTepcTBOM oOpa3oBanus Hayku PD 17 nexabps 2010 rona
Neo 1897

- [IpumepHOt OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl 00pa30BaTEIBHOTO yupekaeHuss. OCHOBHAs
1mIKkojia (CTaHAapThl BTOpOro mokojeHus). - M: [Ipocsemenue, 2011 r.

- 3akoHa P® «O0 obpazoBanum», 2012 r.

- @DeaepanbHOTO sA7Ipa coJiep kanus odmiero oopazopanus. - M: [Ipocsemenue, 2010 .

- OcHoBHOM 00pa3oBaTeIbHONW TMPOTPaAaMMBI OCHOBHOTO o0miero oobpasoBanuss MBOY
Akanemuueckoro suies r. Tomcka

1 Ha ocHoBe aBTOpckoil nporpammbl E.M. I'yrauk, A.B. Ileppimkun. ®usnka, 7-9 knaccel. - M:
Hpoda, 2011 1.

O0ocHoBaHMe BHIOOpA YUeOHO-METOAHYECKOr0 KOMILICKTA /LISl peaju3auuu padouei npo-
rpaMMBbl 0 NIpeIMeTy

YMK E.M. I'yrauk, A.B. IlepsiikuHa cooTBeTcTBYeT DeepaabHOMY TOCYIapCTBEHHOMY
o0pa3oBaTebHOMY CTaHAapTy OCHOBHOTO 0011ero oopazoBanus (PI'OC OO0, 2010 r.), mo3BossieT
pabotath 0e3 meperpy3ok B Kjacce ¢ AeTbMHU pa3HOro ypOBHs OOyueHMs U MHTepeca K (HU3UKe U
cOopMHpPOBATH Yy YYAIIMXCS OCHOBHOW MIKOJBI JIOCTATOYHO IIMPOKOE TPEACTaBICHUE O
¢bu3nveckoil kapTHHE MHpa.

JocronnctBoM yueOHHKOB gaHHOro YMK sBisitoTCS SICHOCTH, KPaTKOCTh U JIOCTYIHOCTb
U3JI0KEHHUS, MOJPOOHO ONHCAHHBbIE M CHAOXKEHHbIE PUCYHKAMHU JEMOHCTPAIlMOHHBIE OIBITHI U
SKCIEpUMEHTalbHbIE 3a7aud. Bce TiaBel ydeOHHKA coep)kaT Oorarblii HMIUTIOCTPATUBHBIN
matepuan. B 2012 r. wuzgarensctBo «/lpoda» coBMecTHO ¢ H3AaTeNbCTBOM «BepTukamby
BBIIYCTUIJIO Y4EOHUKH Ui 7 ¥ § KJIacCOB B HOBOM O()OPMJIEHHH U C AJIEKTPOHHBIM NPHIIOKEHUEM,
KOTOpOE€ pa3MeIleHo Ha caiite u3garenbcTBa «/lpoda». YueOHUMKHM paccuuMTaHbl Ha TaKylO
CTPYKTYpY, IpH KOTOPOIl Ha MEpBOMl CTyneHn NpoduiibHOe 00yueHne He BBoAUTCs. OH BKIIIOYAET
BECh HEOOXOAMMBIM TEOpPEeTUUECKUI MaTepual no (Gusmke i U3ydeHus B 00I1e00pa3oBaTeIbHbIX
YUpPEXKJIEHUAX. YUeOHMK OTIMYAeTCs MPOCTOTOM M JOCTYIMHOCTBIO M3JI0KEHHUS MaTepuana,
IIPElyCMAaTPUBAETCSl BBINIOJIHEHNE YIPaKHEHUN, KOTOPbIE IIOMOTAalOT HE TOJIBKO 3aKpENHTh
POV ICHHBIN TEOPETUYECKUM MaTeprall, HO U HAy4YUThCS IPUMEHATh HA IIPAKTUKE.

JanHas pabovas mporpamMma  KOHKPETH3MpYeT COAEp)KaHHUE MPEIAMETHBIX  TeM
00pa30BaTeNbHOrO CTaHAAPTA, JAeT paclpeiesecHie yYeOHbIX 4acoB 0 pa3jenaM Kypca (U3HKH ¢
YYETOM MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX CBsI3€H, JIOTUKU y4eOHOr0 Mpoliecca, BO3PaCTHBIX
ocobeHHocTel oOyuaromuxcs. Onpenenser MUHUMalIbHbIH Ha0Op OMNBITOB, AEMOHCTPUPYEMBIX B
KJjlacce, J1aOOpaTOpPHBIX M MPAKTUYECKUX pabOT, BBIMOIHAEMBIX OOYYalOUMMHCS, OIOPHBIX
KOHCIIEKTOB B BHUJE CXEMAaTHUYeCKUX OJOKoB yueOHOW wuHpopmanuu (Hopmys, pPUCYHKOB,
CUMBOJIOB). Pa3HOYypOBHEBBIE 3aJaHNs, B3SAThIE U3 PA3TUUHBIX UCTOYHUKOB, MTOJJOOPaHbI MO CTENEHU
YCIIOKHEHHMSI, T.K. 11enu oOpa3oBaHus 21 Beka: yMeTh *UThb, YMETh paboTaTh, yMETh KUTh BMECTE,
YMETb YUUTHCA.

B ocHOBe mporpaMMel JIEKUT CUCTEMHO-EATEIbHOCTHBIN OJIX0/], KOTOPBI 0OecreuynBaeT:

e (opmupoBaHUE TOTOBHOCTH K CAMOPA3BUTHIO U HETIPEPHIBHOMY 00pa30BaHUIO;

® [POEKTUPOBAHHE M KOHCTPYMPOBAHUE COLMAIBHOW Cpellbl pa3BUTHUS OOy4arolUXcs B CH-
cteme oOpa3oBaHUS,

® aKTUBHYIO y4eOHO-IIO3HABATEIbHYIO JIEATEIbHOCTh O0YUaOLIXCS;



® TIOCTpPOEHHE 00pPa30BaTEIHLHOrO MpoIecca ¢ YIETOM HHIWBHIYATbHBIX BO3PACTHBIX, ICUXO-
JIOTUYECKHUX U (PU3UOJIOTHUECKIX 0COOCHHOCTEH 00yJaronuxcsl.

Ilenmn u oOpa3oBarenbHBIC PE3yNbTaThl MpeAcTaBieHbl Habopom YV, KOTOpbIMH OyAyT
obnagaTh oOy4JaroIecs.

B pesynbrare usydyenus pUM3MKU MOJIYy4YaT JaJbHEUIIEE PA3BUTUE JUYHOCTHBIE,
peryJisiTuBHbIe, KOMMYHUKATHBHbIE U NI03HABaTeJIbHbIe YHHBePCcaJbHbIe Y4eOHbIe
aeiicTBUSA, ydyeOHas (o0mIas U npeaMeTHas) 1 o0menoyab3oBareabckas UKT-
KOMIIETEHTHOCTb 00Y4YaK0IIMXCSH, COCTABIISIIOUINE TICUXO0JIOTO-T1€1IarOTUYECKYyI0 U
WHCTPYMEHTAIBHYIO OCHOBBI (DOPMUPOBAHUS CIIOCOOHOCTH M TOTOBHOCTH K OCBOEHUIO
CHUCTEMaTUYECKUX 3HAHUHU, UX CAMOCTOSTEIbHOMY MOMOJHEHUIO, IEPEHOCY U UHTErPALIH;
CIIOCOOHOCTH K COTPYHHYECTBY U KOMMYHHKAIIUH, PEIICH IO JIAYHOCTHO U COIHAIBHO
3HAQUYUMBIX TIPOOJIEM U BOIUIOLICHUIO PEUICHUH B MPAKTUKY; CIOCOOHOCTH K CAaMOOPTraHU3allNH,
CaMOPETYIISIINH U PeIICKCUU.

HN3yyenue ¢pu3uky Ha JaHHOM 3Tamne (u3nveckoro odpa3oBaHHMsl HANPABJIEHO Ha
JOCTHKEHH e CJIeAYIOIINX meJieii:
*pa3BUTHE HMHTEPECOB M CIMOCOOHOCTEH ydalluxcs Ha OCHOBE IepeAadyd UM 3HAHUW M OIbITa
MMO3HABATEILHOM u TBOPYECKOM IEeITEIbHOCTH;
*IIOHNUMAHUC y‘IaHII/IMI/ICSI CMBICJIa OCHOBHBIX HayT-IHI)IX HOH?ITI/Iﬁ 1 3aKOHOB (1)I/ISI/IKI/I, B3aNMOCBA3U
MG)K[[y HUMU;
*¢popMUpOBaHUE Y yYalINXCs IPEICTaBICHUN 0 PU3NUECKON KapTHHE MUPA.

HA BbIPA0OTKY KOMIETEHIUIH:
001eo0pa3oBaTe/IbHbIX:

L] YMGHI/HI CaMOCTOSTCIIBHO H MOTI/IBI/IpOBaHHO OpFaHI/IBOBI)IBaTI) CBOHKO HO3HaBaTCJII)HYIO
JeSITeNIbHOCTD (OT MMOCTAHOBKH JI0 MOJIYUYEHHUS U OLIEHKH PE3yNbTaTa);

L] YMGHI/HI HUCIIOJIB30BATh 3JICMCHTBI HpI/I‘-II/IHHO-CJIeIICTBCHHOFO 158 CTp}IKTypHO-
(bYHKIII/IOHaJII)HOFO aHaJiu3a, OHpG[[GJIHTI) CYIIIHOCTHI)IG XapaKTepI/ICTI/IKI/I H3y‘IaGMOFO
0o0BbEeKTa, pa3BepHYTO OOOCHOBBIBATH CYXKJIEHHUS, [1aBaTh OIpEIeJICHHs, MPUBOIUTH
JIOKa3aTeIbCTBA;

® YMEHHUS HCIOJIb30BAaTh MYJIbTUMEAUINHBIE PECYpCbl U KOMIIBIOTEPHBIE TEXHOJIOTMM IS
00pabOTKH M MPE3eHTAIINH Pe3yIbTaTOB MO3HABATENLHOM U MPAKTHUECKOH JAeITeIbHOCTH;

e yMEHUS OLICHUBATh U KOPPEKTHUPOBATH CBOE MOBEJCHUE B OKPYKAIOWIECH CPEAE, BBITOIHATh
9KOJIOTUYECKHUE TPEOOBAHUS B MIPAKTUUYECKON JEATEIHHOCTH U MTOBCETHEBHON KU3HHU.

® TMpeAMeTHO-OPUEHTHPOBAHHBIX:

® [IOHMMAaTh BO3PACTAIOUIYIO POJb HAaYKH, YCUJIEHHUE B3aMMOCBA3M W B3aMMHOIO BIIMSHUS
HayKd M TEXHHKH, MPEBPAIICHUS HAYKH B HEMOCPEICTBEHHYIO NMPOU3BOAUTENIBHYIO CHITY
oOmiecTBa:

® 0CO3HaBaTh B3aUMOJICHCTBUE YENOBEKA C OKPYXAIOIIe cpefoi, BOBMOKHOCTH U CIIOCOOBI
OXpaHBI IPUPOJIBL;

e pa3BUBaTh IMO3HABATEJIbHBIE WHTEPEChl M MHTEUIEKTYaJlbHBIE CIIOCOOHOCTH B MpoIlecce
CaMOCTOSITENTLHOTO TMPUOOpeTeHHus (U3MUECKUX 3HAHUM C MCHOJIb30BAaHUN Ppa3TUUHBIX
NCTOYHUKOB I/IH(l)OpMaIII/II/I, B TOM YHHUCJIC KOMHI)IOTepHI)IX;

® BOCIHTHIBATH YOEKIACHHOCTh B TMO3UTHUBHOW poONM (UMK B KH3HU COBPEMEHHOTO
o0ImecTBa, MOHMMAaHHUE TIEPCIIEKTHB PA3BUTHUS YHEPTETHKH, TPAHCIOPTA, CPEICTB CBS3H U
Aap.;

e OBIaJCBaTh YMEHUSIMH MPUMEHSTH MOJYUYEHHBIC 3HAHUS IS MOTYYCHUS Pa3HOOOpa3HBIX
(bU3HYECKUX SIBICHUN;

L] HpI/IMeHHTB HOJ'Iy‘ICHHI:IG 3HAHUS N YMCHI/IH JJISL 6630HaCHOFO HUCITIOJIB30BAaHUs BCHICCTB U
MCXaHHU3MOB B 6I)ITy, CCIIbCKOM X035[I\/'ICTBe 158 HpOPI?.BO}ICTBe, pemeHI/m HpaKTI/I‘—IeCKI/IX 3a1a4
B NIOBCEAHEBHOM KU3HU, MPEAYIPEKACHUS SABICHHUM, HAHOCSAIINX BPEJ 3/I0POBbIO UEIOBEKA
U OKpYXaroIIei cpeae.



JocTukeHne ITUX 1eJieil 00ecrieYuBaeTC pelleHueM CJIeTyoIuX 3a1a4:

¢ 3HAKOMCTBO Yy4dalluxXcd C€ MCETOJAOM HAYYHOI'O IMIO3HAHUA W MCTOAaMHU HCCICAOBAHUMA
00BEKTOB u SIBIICHUI MIPUPOJIBI;
HpI/IO6peTeHI/Ie ydamumMucsd 3HAHUU O MCXAaHUYCCKUX, TCIUIOBBIX, JJICKTPOMArHuWTHBIX H
KBaHTOBBIX SIBJICHUSX, (DU3MUECKUX BEIIMYMHAX, XaPAKTEPU3YIOLIUX 3T SBICHHUS,

e (GOpMUPOBAHHE Yy Y4YAIIUXCS YMECHHHA HAOMIOJaTh MPHPOJHBIC SBICHUS W BBITOJHATH
OIIBITHI, na60paTopHLIe pa6OTLI " SKCIICPUMCHTAJIBLHBIC MCCIICAOBAHUA C HUCIIOJB30BAHUCM
M3MEpUTENbHBIX TPUOOPOB, IUPOKO IPUMEHSIEMBIX B IPAKTUUYECKOMN KU3HHU;

¢ OBJAJACHUC YyYalIUMHCA TaKHUMU OGH.ICH&Y‘-IHBIMI/I NOHATUAMHU, KAK IMPUPOJHOC SABJICHHUC,
SMIIMPUYECKN YCTAHOBJICHHBIA (akT, mnpoOiiemMa, THIOTE3a, TEOPETUYECKUN BBIBOJI,
pe3yNbTaT SKCIEPUMEHTATbHOU TPOBEPKU;

Hcnoab30BaHne METOA0B M MeJaroriuyecKuX TeXHOJOTHi,
HaNpaBJIEHHBIX HAa peajn3ainuio 0a30B0ii 00pa3oBaTeIbHOI MPOrpamMMbl 0 PU3NKe

DopMHUPOBaHUIO HEOOXOJUMBIX KIHOUYEBBIX KOMIIETEHIIUN CIIOCOOCTBYET UCIIOJIb30BaHHE
COBPEMEHHBIX 00pa30BaTEIbHbBIX TEXHOJIOTHIA:

* TEXHOJIOTUH ITPOOJIEMHOI0 00y4€eHus,

* TEXHOJIOTUY UHTETPUPOBAHHOTO OOYUYECHHUS,

* TEXHOJIOTUSI UTPOBOI0 O0yUEHUs,

TEXHOJIOTUS] 00Y4EHUs Ha IPUMEpe KOHKPETHBIX CUTYyalui

* nH(GOPMAIIMOHHBIE TEXHOJIOTUH: HCIIOJIb30BaHUE KOMITBIOTEPA ISl TIOMCKA HEOOXOIMMOM
uHpOpMalnH, CO3/JaHNe POEKTOB, OTYETOB,

* TEXHOJIOTUS Pa3BUBAIOLIETO O0yUYEeHMS

* TeXHOJIOTUY UHIAMBUYaTbHOTO 00y4YEHUs

® TEXHOJIOI'MS IPOEKTHOT'O METOA

Cpenu TeXxHONIOTHIA, METOAOB U MPUEMOB pa3BuTus Y Y[ B OCHOBHO IIKOJIE 0CO00E MECTO 3aHH-
MAlOT Y4eOHbIE CUTYAIIMH, KOTOPBIE CTICIUATTM3UPOBAHBI 15 pa3BUTHs onpenenéHubix Y'Y [, Onu mno-
CTPOEHBI KaK Ha IPEJAMETHOM COJIEP’KaHNM, TaK U HOCST HAAIPEAMETHBIN XapaKkTep

* CUTyalUsI-lipobiieMa — MPOTOTUI PeasTbHON MPo0IIeMBbl, KOTopast TpeOyeT ONepaTuBHOIO peleH s (C
MIOMOIIBIO TOJJOOHOW CUTYallU MOKHO BbIpaOaThIBaTh YMEHUS 110 TIOMCKY ONITUMAJIBLHOTO PeIleHNs);

* CUTYalUsI-WJUTIOCTPALHsl — MPOTOTHIT PEabHOM CUTYalluH, KOTOpast BKIIIOYAETCs B KauecTBe (akTa B
JIEKLIMOHHBIN MaTepual (Bu3yanbHasi oOpa3zHasi cutyanus, npeacrasieHHas cpeactsamMu UKT, Beipaba-
TBHIBAE€T YMEHUE BU3YAJIM3UPOBATh MH(OPMALIMIO [T HAXOXKIEHHs 0oJiee MpOCToro crocoba e€ perte-
HUS),

* CUTYalHs-OLEHKA — IIPOTOTHUII PEAJIbHON CUTYAllUH C TOTOBBIM IIPEAIIOIAracMbIM PELLIEHUEM, KOTO-
poe CleAyeT OLIEHUTh U IPETIOKUTH CBOE aIEKBaTHOE PEILICHHE;

* CUTYalUs-TPEHUHT — MPOTOTUI CTaHIapTHOM WJIU JPYTroi CUTYaK (TPEHUHT BO3MOXHO MPOBOAUTD
KaK 110 OMHCAHUIO CUTYAIIWH, TaK U 0 €€ PEIIECHHIO).

®opMbI Opranu3anuu 00pazoBaTeIbHOIO NPOLEcCa

*  YpOK-HCCJIET0BaHHE,
*  ypoK-Jaboparopwus,

*  YPOK - TBOPYECKHUI OTUET,

*  YpOK U300peTaTenbCTBa,

*  YPOK «YAWBUTEILHOE PSIOMY,

*  YpOK-paccka3 00 yu€HbIX,

*  YPOK-3alllUTa UCCIEA0BATEIbCKUX ITPOEKTOB,



YPOK-IKCIIEPTH3a,

ypok «IlaTeHT Ha OTKpBITHEY,

YPOK OTKPBITBIX MBICJIEH;

*  y4eOHBIN SKCIIEPUMEHT, KOTOPBIA MTO3BOJISIET OPraHW30BaTh OCBOCHHE TAKHX AJIEMEHTOB HC-
CIIEZI0BATEIILCKON EATEILHOCTH, KK IUTAHUPOBAHHUE U IIPOBEJICHHUE SKCIIEPUMEHTa, 00pa-
00TKa 1 aHAIMU3 €r0 PE3yJIbTaToB;

*  JIOMaIlIHEe 3aJJaH1e UCCIIE0BATENbCKOIO XapaKkTepa MOXKET COUYETaTh B ce0e pazHooOpa3-

HBIE BUJIbL, IPUUYEM TTO3BOJISIET IIPOBECTH YIEOHOE UCCIIEIOBAHMUE, JOCTATOYHO POTSIKEH-

HOE BO BPEMEHH.

Mexanu3Mbl (OpMUPOBAHUSA KJIIOYEBbIX KOMIIETEHINA 00y4arommXxcst

Tumnossie 3a1aun Ha hopmupoBanue Y'Y
JIMYHOCTHBIE YHUBEPCATIbHBIC YUEOHbIE ICUCTBUSL:

— Ha JITYHOCTHOE CaMOOIIPE/ICIICHUE;
— Ha pa3BUTHE SI-KOHIICTIINH;

— Ha CMBICII000pa30BaHKC;

— Ha MOTHUBAIHUIO,

— Ha HPaBCTBEHHO-3THYECKOE OIICHUBAHHE.

KomMmyHuKaTHBHBIE YHUBEpCATIbHbIE yUEOHbIE AEHCTBUS:

— Ha YYET MMO3ULUH ITAPTHEPA,

— Ha OPraHM3ALMIO U OCYILECTBICHUE COTPYIHUYECTBA;

— Ha nepeayy UH(GOPMAaIUK U 0TOOpaKEHHE MPEIMETHOTO COJCPIKAHMS;
— TPEHWHIM KOMMYHUKATUBHBIX HABBIKOB;

— POJIEBBIE UIPBI;

— I'PYIIIOBHIE UTPBL.
Ilo3HaBaTenbHblE YHUBEPCATIbHBIC yIeOHBIE JEHCTBUS:

— 3a1a4M U IIPOCKTHI HA BBICTPAUBAHHC CTPATCI MU IMOMCKA PCIICHUA 3a1a4;
— 3a/1a4M ¥ TIPOEKTHI Ha CEPUAIINIO, CPaBHEHUE, OLICHUBAHME;

— 33]]a49M M TIPOEKTHI HA MIPOBE/ICHNE SIMITUPHUYECKOTO UCCIICIOBAHNS;
— 3aJ]a4M ¥ IPOEKTHI HA ITPOBEIECHUE TEOPETUUECKOTO UCCIIEIOBAHMS;
— 3a/1a4¥ Ha CMBICJIOBOE YTEHHE.

PerynsatuBHbIE yHUBEpCATIbHBIE YUEOHbIE TEHCTBUSL:

— Ha IJIAHUPOBAHUE;

— Ha peIIeKCcHIO;

— Ha OPUEHTUPOBKY B CUTYALIUH;

— Ha [IPOTHO3UPOBAHME;

— Ha IIeNIeTI0JIaraHue;

— Ha OLICHUBAHHUE;

— Ha IIPUHATHE PELICHNUS,

— Ha CaMOKOHTPOJIb;

— Ha KOPPEKIHIO.

YeaoBus u cpencrsa GOpMUPOBAHUS YHHBEPCAIbHBIX Y4eOHBIX AeiiCTBUIH

Y4ebHoe COTPYIHUYECTBO

CoBmecTHas JeSITENbHOCTD

Pa3zHoBo3pacTHOE COTPYTHHYECTBO

[TpoekTHast AeATeNHHOCTH 00yUAOIIMXCS KaK (JopMa COTPYTHHYECTBA
Juckyceus

Tpenunrn

OOmmii mpuém noKazaTeIbCTBa



*  Peduexcus
e [lemaroruyeckoe oOIIEHE

Kaccnl yqeﬁﬂo-npalcrnquKnx H y‘leﬁHO-HOZ}HaBaTe.TILHBIX 3aaavd

1) y4eOHO-nIO3HaBATEIBHbIC 33/1a4H, HAITPABJICHHBIC Ha (POPMUPOBAHKE U OLICHKY YMCHUIA M HAaBbI-
KOB, CIHOCOOCTBYIOIINX OCBOEHHUIO CUCTEMATHUYECKUX 3HAHUM

2) y4eOHO-IIO3HABATEIIBHBIE 33/1a4H, HAallpaBJIeHHbIE HA (DOPMUPOBAHKE U OLIEHKY HaBbIKAa CAMOCTO-
ATEIBHOI0 MPUOOPETEHMs, IEPEHOCa M UHTETpalluy 3HaHUH

3) y4eOHO-TIPaKTHYECKHUE 3a]1a4H, HAIPaBJICHHbIC Ha ()OPMUPOBAHUE U OLICHKY HaBBIKA Pa3pEIICHUSI
IPOOJIEM/TIPOOIIEMHBIX CUTYAITUN

4) yueOHO-TIpaKTUYECKHUE 3a/1a4H, HAIIPaBJICHHbIE HA ()OPMUPOBAHUE U OLICHKY HABBIKA COTPY/IHH-
4ecTBa

5) y4eOHO-TIpaKTHYECKHUE 33141, HAITPABJICHHBIE HA ()OPMHUPOBAHHUE U OLICHKY HaBbIKA KOMMYHHKa-
12071

6) yueOHO-TIpaKTHYECKUE 1 yueOHO-TIO3HABATEIIBHBIC 33/1a4H, HAllPaBJICHHBIC Ha (YOPMHUPOBAHKE U
OLICHKY HaBbIKA CAMOOPraHW3alut U CaMOPETYJISILIUH

7)y4eOHO-TIpaKTUIECKHE U y4eOHO-TIO3HABATEIILHBIC 33/Ja9H, HAIIPABJICHHBIE HA ()OPMHUPOBAHUE U
OLICHKY HaBbIKa pe(ieKCuu

8)yueOHO-TIpaKTHYECKUE U yIeOHO-TIO3HABATENILHBIC 33/1a4H, HAallPaBJICHHbIE Ha ()OPMHUPOBAHIE
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK

9)yueOHO-TIpaKTUIECKHE U y4eOHO-TI03HABATEIILHBIC 33Ja9H, HAIIPABJICHHBIE HA (JOPMHUPOBAHUE
oueHky MKT-komIieTeHTHOCTH 00yJaronmxcs

KoHTpoib M oOHEHKa pe3ylbTaTOB OCBOCHHS Y4eOHOM JUCIUIUIMHBI — OCYIIECTBISETCS
mperojaBaTesieM B IMPOIecce MPOBEIACHHS JIA0OPATOPHBIX PabOT, TECTUPOBAHUS, KOHTPOJBHBIX
paboT, TMarHOCTUYECKHUX padoT, a TAKXKE BBHIOTHEHUS 00yUYaIOIIMMUICS UHIMBUYaJIbHBIX 3aaHHH,
MIPOEKTOB, UCCIIEAOBAHUM.

Buasbl 1 popmMbI KOHTPOJISE

Ouenka MeranpeaMeTHbIX M IIPeIMETHbIX Pe3y/JbTAaTOB

OrneHka MeTanpeIMETHBIX pe3yJbTaToOB MPEACTaBIseT COOOM OLEHKY TOCTMIKEHUS IUIaHU-
PYEMBIX Pe3yJIbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHOM MpOrpaMMbl, NIPEACTABICHHBIX B pa3-
nenax «PerynsTuBHbIE YHUBEpCalbHbIe yueOHble 1eHCTBUS», «KOMMYHUKAaTUBHbIE YHUBEpPCAIbHbIE
yueOHble neiicTBUs», «[lo3HaBaTenbHble YHUBEPCAIbHBIE YUeOHbIE AEUCTBUS MPOrpaMMbl (hopmHu-
POBaHUS YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUH, a TakKe IIAHUPYEMBIX pe3yIbTaTOB, MPEICTABIICH-
HBIX BO BCEX paszfiesiax MeXIUCHUILTMHAPHBIX y4eOHbIX mporpaMM. GopMUpOBaHHUE METANpeaMET-
HBIX PE3yJIbTaTOB 00ecreuynBaeTcs 3a C4ET OCHOBHBIX KOMIIOHEHTOB 00pa3oBaTeIbHOIo Ipolecca
— y4eOHBIX IPEIMETOB.

OcHOBHOM IIpOLEAYPON UTOTOBOM OLIEHKHM JOCTHKEHHUS METANPEAMETHBIX PE3YyJIbTaTOB SIB-
JII€TCA 3alllUTa UTONOBOTO HMHJMBHUAYAJIBHOTO MPOEKTA.

WHuBuyaibHbIM UTOTOBBINA MTPOEKT, KOTOPBII MpescTaBiseT co0oi ydeOHbIH MPOEKT, BHION-
HSIEMbIi 00YyYaroIIMMCs B paMKaX OJJHOTO WJIM HECKOJBbKHX YUEOHBIX MPEIMETOB C LENbI0 MPOAEMOH-
CTPUPOBATh CBOU JIOCTM)KEHHUSI B CAMOCTOSITEIIbHOM OCBOCHUH COJIEP)KAHUS U METOJIOB M30pPaHHBIX 00-
JacTel 3HaHWN W/MIM BUJOB JESTEIbHOCTH U CIIOCOOHOCTh ITPOEKTHPOBATh M OCYLIECTBIIATH LIEIECO00-
Pa3HYIO U pe3YJIbTaTUBHYIO JESATEILHOCTh (Y4eOHO-TI03HABATENbHYIO, KOHCTPYKTOPCKYIO, COLUAIBbHYIO,
XYZI0’)KECTBEHHO-TBOPYECKYIO, HHYIO).

JUst Kayknoro o0ydJaroIerocs pa3padaTbIBaloTCs IU1aH, IPOrpaMMa MOATOTOBKU MpoeKTa (0a30BblIi,
TMIOBBIILICHHBIN).

Kpurepun otienku (Makcumym 3 Oaiia)



1. CriocoOHOCTB K CaMOCTOATETLHOMY IMPUOOPETEHUIO 3HAHUH M PEIICHHUIO ITPoOIieM

2. CchopMUpOBaHHOCTH MPEIMETHBIX 3HAHUN M CIIOCOOOB JACHCTBHIA

3. ChopMupoBaHHOCTh PETYISATUBHBIX ICHCTBHIA.

4. CchopMupoBaHHOCTb KOMMYHHUKATHBHBIX JICHCTBUI

[pu unmezpanvrom onucanuy pe3ynbTaTOB BBITOIHEHHUS ITPOEKTA BHIBOJ 00 YpOBHE CPOpMHPO-
BaHHOCTHU HaBBIKOB IIPOEKTHOM JEATEILHOCTH JIeJIaeTCsl HA OCHOBE OLIEHKH BCEH COBOKYITHOCTH OC-
HOBHBIX 2JIEMEHTOB MPOEKTa (TIPOTyKTa ¥ MOSICHUTEILHON 3aITUCKH, OT3bIBA, IIPE3EHTALINH) TIO KaXK-
JIOMY U3 YETBIPEX Ha3BaHHBIX BBIIIE KPUTEPUEB.

OtmMmeTKa 32 BBINOJHEHUE POEKTa BhICTaBiseTCs B rpady «[IpoekTHas nesaTeabHOCTRY Wil «JK3a-
MEH» B KJIACCHOM >KypHaJle ¥ JUYHOM Jene. B JoKkyMeHT rocyaapcTBeHHOro oopasiia 00 ypoBHE 00-
pa3oBaHUsI — arTecTar 00 OCHOBHOM OOIIIEM 00pa30BaHUN — OTMETKA BBICTABIISIETCS] B CBOOOIHYIO

CTPOKY.

O01mas xapakTepucTuKa y4eOHOro npeamMera

[IkonbHBI Kypc (PU3MKHM — CHCTEMOOOpa3yIOImUil Ui €CTeCTBCHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, T.K. (U3NYECKHUE 3aKOHBI JIEKAT B OCHOBE COJEP)KAHUSA KYpPCOB XUMHHM, OUOJIOIMH,
reorpaduu U aCTPOHOMUH.

OH packpbIBaeT pojib HAyKHM B SKOHOMHYECKOM MU KYJIbTYPHOM pa3BUTUM OOIIECTBa,
crocoOCTBYeT (POPMHUPOBAHMIO COBPEMEHHOTO HAYYHOTO MHPOBO33peHus. [l pemeHust 3amadq
(opMHpOBaHMsI OCHOB HAayYHOI'O MHUPOBO33PEHUS, PAa3BUTHs WHTEUICKTYAJIbHBIX CHOCOOHOCTEH U
MI03HABATEIBHBIX HMHTEPECOB OOYYAIOMIMXCS B MpoIecce H3y4eHUs (U3UKH OCHOBHOE BHHUMAaHHUE
yIesseTcs He Iepefade CyMMBbl FOTOBBIX 3HAHHMM, a 3HAKOMCTBY C METOJAMU HAy4YHOTO IIO3HAHMS
OKpY)KAaIOIIEro MHpa, IOCTAHOBKE NpoOJeM, TPeOYIOIMX OT OOYYaroIIMXCS CaMOCTOSTEIbHON
JEATEIIBHOCTH 110 UX PA3PELICHMUIO.

Kypc ¢usukm B mporpaMme OCHOBHOTO OOIIET0 0Opa30BaHUS CTPYKTYPUPYETCS Ha OCHOBE
paccMOTpEHUsl Pa3IUuUHbIX (HOPM JBHOKEHHMsS] MAaTEpUM B IMOPSJKE UX YCJIOKHEHHUS: MEXaHHYeCKue
SIBJICHUSI, TEIUIOBBIC SIBJICHMS, DJICKTPOMATHUTHBIE SIBJICHUSA, KBAaHTOBbIE sBicHUA. Dusnuka B
OCHOBHOM IIIKOJIE U3Y4aeTCsl HA YPOBHE PACCMOTPEHHUS SIBJIICHUN IIPUPO/BI, 3HAKOMCTBA C OCHOBHBIMU
3aKOHAMH (PU3MKU U TPIMEHEHUEM 3TUX 3aKOHOB B TEXHUKE M MOBCETHEBHOM KHU3HH.

MecTo npeamera B y4eOHOM IJ1aHe

@enepanbHblii 0a3uCHBIA y4ueOHBIM IIaH Ui 0Opa3oBaTeNbHBIX YyupexaeHui Poccuiickoit
®eneparun otBoauT 306 HWacoB s 00s3aTENBLHOrO W3yYeHUs (U3UKH HA CTYIIEHH OCHOBHOTO
obmero obdpazosanust. B Tom uucne B VII, VIII u IX knaccax mo 102 yyeOGHoro yaca u3 pacuera 3
y4eOHBIX Yaca B HEAEM0. TeMaThdeckoe M MOYypOUYHOE IIAHMPOBAaHWE y4eOHOTO Marepuajia o
¢u3uke i1 OCHOBHOM 00I111€00pa30BaTeIbHOM IIKOJIBI COCTABICHO Ha OCHOBE 0053aTENBbHOTO
MUHHMYMa COJIEp)KaHUs (U3NIECKOTO OOpa3oBaHMS IS OCHOBHOW IIKOJBI B COOTBETCTBHH C
yuyeOHUKaMu i1 0011e00pazoBaTeabHbIX yueOHbIX 3aBefieHuid A. B. Ilepbimknuna «Pusuka. 7 Kii.»
n «®uzuka. 8 ki», A. B. Ilepbiukuna u E. M. I'ytHuk «®uzuka, 9 kii.».

IIpuopuTeraMu AJisl MIKOJIBHOI0 Kypca (pM3MKHU Ha ITane 0CHOBHOI0 0011ero oopa3oBaHusi
SAIBJISIIOTCSI
Ilo3nasamenvuasn oeamenvHOCMY .
® JCIOJIb30BAaHUE JJIsl TO3HAHUS OKPYXKAIOIIET0 MUPA Pa3IMUHBIX €CTECTBEHHOHAYYHbIX Me-
TOJIOB: HAOIO/ICHUE, U3MEPEHUE, SKCTIEPUMEHT, MOACITUPOBAHNUE;
e (GopMHpOBaHHE YMEHHI pa3nuyuarh (aKThl, THIIOTE3bI, MPUINHBI, CIEIACTBHUS, JTOKa3aTe/Ib-
CTBa, 3aKOHBI, TEOPHUU;
® OBJAJICHUE aJICKBATHBIMU CIIOCOOAMH PEIIEHUSI TEOPETUIECKUX U IKCIIEPUMEHTATBHBIX 3a-
Aad,
e npuoOpEeTeHHE OMBITAa BBIABUKEHHS THIIOTE3 711 00BICHEHUSI U3BECTHBIX ()AaKTOB U IKCIIe-
PUMEHTAJIbHON MPOBEPKU BBIJIBUTAEMBIX TUIIOTES.
Hugopmayuonno-KoMmMyHuKamueHas 0eameabHoCcmy:.
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e BJaJICHHME MOHOJIOTUYECKON M IUAJIOTMYECKON peublo, pa3BUTHE CHOCOOHOCTH MOHUMATh
TOUKY 3peHHs coOeceTHNKa U IPU3HABaTh IPaBO Ha UHOE MHEHUE;
® CIIOJI30BAHME JUISl PELICHUS] NO3HABATEJIbHBIX U KOMMYHMKATHBHBIX 3aJad pa3iM4HbIX
HCTOYHHUKOB HH(POPMALIUH.
Peghnexcuenan oeamenvnocms:
BJIa/ICHNE HAaBBIKAMU KOHTPOJIS U OLIEHKU CBOEH J€ATEIbHOCTH, YMEHUEM NPEABUAECTH BO3MOKHBIE
pe3yJIbTaThl CBOMX JICUCTBUIA:
opranu3zaiys y4eOHOM e TeNbHOCTH: IOCTAaHOBKA LIEJH, IUTAHUPOBAaHHE, ONPEACTICHUE ONTUMAIIb-
HOTO COOTHOIICHHUS LIEJH U CPEJICTB.

JIMYHOCTHBIMHU pe3yJibTaTaMu 00y4eHHus (PpM3HUKe B OCHOBHOM IIKOJI€ SIBJISIIOTCS:
*c(hopMHUPOBAHHOCTH MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHO-
cTe ydammxcs;
*yOEX/IEHHOCTh B BO3MOKHOCTH TTO3HAHHS HPUPOJBI, B HEOOXOAUMOCTH Pa3yMHOTO HCIIOJIb30Ba-
HUS JIOCTH)KEHUN HAyKHM W TEXHOJIOTUH ISl JallbHEHIIero pa3BUTHUSI YEJIOBEYECKOro OOIIecTBa,
YBa)K€HHE K TBOpPLAM HAayKH U TEXHUKH, OTHOIICHUE K (PU3MKE KaK 3JIEMEHTY O0IedeI0BeYeCcKOn
KYJIbTYPBI;

*CaMOCTOSITEIILHOCTh B TPHOOPETEHUU HOBBIX 3HAHUI M MPAKTUYECKUX YMEHUI;

*TOTOBHOCTH K BBIOOPY JKU3HEHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMH HMHTEpEcaMH U BO3-
MOYKHOCTSIMH;

*MOTHUBAIUsl 00pa30BaTEIbLHOMN JEATEILHOCTH HIKOJbHUKOB Ha OCHOBE JIMYHOCTHO OPHUEHTUPOBAH-
HOTO M0JIX0/1a;
*popMUpOBaHUE [IEHHOCTHBIX OTHOIIEHUH JIPYT K JIPYry, YYUTEINI0, aBTOpaM OTKPBITHI U U300pe-
TEHUH, pe3ynbTraTamM 00ydeHHsI.

MeTtanpeAMeTHBIMH pe3y/bTaTaMu 00y4eHusi pu3nke B OCHOBHOM LIKOJI€ SIBJISIIOTCS:
*OBJI3/ICHIE HABBIKAMH CaMOCTOSTEIIFHOTO MPUOOPETEHUsI HOBBIX 3HAHHM, OpraHU3alud y4eOHOI
JACATCIIBbHOCTH, ITIOCTaHOBKHU uenei/i, IJIaHUPOBAHUA, CAMOKOHTPOJIA U OLCHKU PC3YJIbTAaTOB cBOCH
AEATeNIHOCTH, YMEHUSMH IPE/IBUACTH BO3MOXHBIE PE3yJIbTaThl CBOUX JACHCTBUH;

*IIOHUMAaHUEC pasnnqnﬁ MCKAY NCXOJHBIMH q)aKTaMI/I U TUIIOTE3aMM JIA UX O6’I)$[CH€HI/I$I, TCOPCTU-
YECKMMHU MOJIENISIMU U pealbHbIMH OOBEKTaMM, OBJIAJICHUE YHUBEPCAIbHBIMU y4eOHBIMU JE€HCTBH-
SMU Ha MpUMepax TUIoTe3 JUIsl OObSICHEHUS U3BECTHBIX (PAKTOB M SKCIIEPUMEHTAIBLHON NMPOBEPKU
BBIJIBUT'A€MBIX TUIIOTE3, pa3pab0OTKH TEOPETUYECKUX MOJIENeH MPOLECCOB WU SIBJICHUM;
*¢opMUpOBaHNE YMEHUI BOCIIPUHUMATD, IEpepadaThIBATh U MPEAbBISTh HHPOPMAIUIO B CIIOBEC-
HOM, 00pa3HOM, CUMBOJIMYECKOH (hopMax, aHAIM3UPOBATh U NepepadaThIBaTh NOTYUEHHYIO HH(OP-
Malurio B COOTBECTCTBUU C MMOCTABJICHHBIMU 3aJlad4aMU, BBIACIIATE OCHOBHOC COACPIKAHUC ITPOYHUTAH-
HOTO TEKCTa, HAXOJIUTh B HEM OTBETHI Ha IIOCTaBJIEHHBIE BOIIPOCHI M U3JIaraTh €ro;

*IIPHOOpPETEHNE OMbITa CAMOCTOSATENILHOTO MIOMCKA, aHAIM3a U 0TOOpa MH(OPMAIMK C UCTIOIb30Ba-
HHUCM Pa3JINYHbIX MCTOYHHMKOB W HOBBIX HHq)OpMaHHOHHBIX TEXHOIOTHI AJid peIICHUA ITO3HaBa-
TEJbHBIX 3a/1a4;

*pPasBUTHC MOHOJIOTHYECKOH 1 I[I/IaJ'IOFI/I‘-IGCKOI\/'I pcyun, yMCHUSA BbIpaKaTb CBOHU MBICJIIN U CIOCOOHO-
CTH BBICIYIIMBATh COOECETHIKA, TOHUMATh €0 TOUKY 3peHMs, IPU3HABaTh MPABO APYroro 4yeiaoBe-
Ka Ha UTHOC€ MHCHUC,

*OCBOEHUE NTPHEMOB JICHCTBUI B HECTAHAAPTHBIX CUTYALlUAX, OBJIJICHUE IBPHUCTUYECKUMU METO-
JlaMH pelIeHus npooiem;

*(opMupoBaHue YMEHUI pabOTaTh B TPYIIIE C BHIMOJIHEHUEM PA3JIMYHbBIX COLUAIBHBIX POJICH,
MMPpEACTABIATE U OTCTaWBAaTh CBOU B3IJIAABI U Y66)KJICHI/I$[, BECTHU JHUCKYCCHUIO.

OO0uuMHu nNpeAMeTHBIMH pPe3yJibTaTaMu 00yueHus (pu3nKe B OCHOBHOM 1IKO0JI€e SIBJISIIOTCS:

*3HaHUs O MPUPOALC BaKHEHIIINX (I)I/I3I/ILICCKI/IX SIBIICHUI OKpYyKaromero Mupa U NOHUMaHUuEC CMbICIIA
(1)H3H‘—I€CKI/IX 3aKOHOB, PpaCKpPbIBAOIHNX CBA3b U3YUCHHBIX ﬂBHeHHﬁ;
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*YMEHHUS I10JIb30BAaThCSI METOJJaMH HayYHOT'O UCCIIEIOBAHUS SBJICHUI PUPOABI, IPOBOAUTH HAOIIO-
JI€HUs, TUIAHUPOBATh U BBINOJIHATH SKCIIEPUMEHTHI, 00padaThiBaTh pe3yabTaThl U3MEPEHUH, Tpea-
CTaBISATH PE3YJIbTAThl U3MEPEHHI C TIOMOIIBIO TaOIuUI, TpaduKoB U Gopmyi, 0OHAPYKUBAThH 3aBH-
CUMOCTH MEXAY (PU3MYECKUMH BEIMYMHAMH, OOBACHATH MOJYUEHHbIE pe3yJbTaThl U JIe/IaTh BbIBO-
b1, OLICHUBAThH TPAHUIIBI IOTPEIIHOCTEH Pe3yabTaTOB H3MEPEHU;

*YMEHHUS IPUMEHSTh TEOPETUUECKUE 3HAHUS N0 (PU3UKE Ha MIPAKTHUKE, peliaTh (PU3NYECKHE 3a1a4u
Ha pUMEHEHHE MOJTYYEHHBIX 3HaHU;
*YMEHHS U HaBBIKU IIPUMEHSATH MOJIy4YCHHbIE 3HAHUA Ui OOBSICHEHUS MPUHIMIIOB JEHCTBUS BaX-
HEHIINX TEXHUYECKHX YCTPOMCTB, pEIICHUS MPAaKTHUYECKHX 3a]ad MMOBCETHEBHON XH3HH, oOecre-
YyeHus1 0e30I1aCHOCTH CBOEH JKU3HHU, PAllMOHAIILHOTO IIPUPOIOIIOIB30BAHMS U OXPAaHbl OKPYKaIOLIeH
cpensl;

*(opMupoBaHue yOex/eHUsI B 3aKOHOMEPHON CBSI3U M [103HABAEMOCTHU SIBJICHUN MPUPOABI, B 00b-
EKTUBHOCTH HAayYHOTO 3HAHHsI, B BBICOKOW LIEHHOCTH HAYKU B PA3BUTUU MAaTePHAIBLHON M TyXOBHOM
KYJbTYPBI JIFOACH;

*pa3BUTHE TEOPETUYECKOTO MBIIUICHUS HA OCHOBE ()OPMHUPOBAHUSI YMEHUN YCTaHABIMBATH (aKTHI,
pasnuyarh MPUUYUHBI U CIEACTBUSA, CTPOUTH MOJIENIU U BBIBUIaTh THIIOTE3bI, OTHICKUBATh U (hopMy-
JMPOBATH JIOKA3aTENbCTBA BBIIIBUHYTHIX THUIIOTE3, BBHIBOJUTH W3 IKCIIEPHUMEHTAIBHBIX (DAaKTOB U
TEOPETUYECKUX MoJjielnell pu3nueckue 3aKoHbl;

*KOMMYHUKaTUBHBIC YMEHHUSI TOKJIQJABIBATh O PE3yJIbTaTaX CBOETO UCCIICAOBAHMS, yUaCTBOBATH B
JMCKYCCHM, KPaTKO M TOYHO OTBEYATh Ha BOIIPOCHI, UCIIOJIb30BaTh CIPABOUHYIO JUTEPATYPY U APY-
r've UCTOYHUKU UH(POPMALIUH.

YacTHBIMH NPeIMETHBIMHU pe3yabTaTaMu 00y4eHusi Gu3nKe B OCHOBHOI IIKO0JIe, HA KOTOPBIX
OCHOBBIBAIOTCSI 0011IMEe Pe3yJIbTAThI, ABJISIIOTCH:

*[IOHUMAaHUE U CIIOCOOHOCTh OOBSICHATH TaKue (PU3NYCCKUE SBIICHUS, KaK CBOOOHOE TIaJICHUE TET,
Kosie0aHusl HUTSIHOTO M MPY>KUHHOTO MasgTHUKOB, aTMOC(hEpHOe NaBlieHUE, MaBaHue Tei, Audady-
3usl, OOJBINAS CKUMACMOCTh T'a30B, Majas CKUMACMOCTh YKHJIKOCTEH M TBEPABIX TeN, MPOIECCHI
WCIIApEeHUS U IUJIaBJICHUS BEIIECTBA, OXJIAXKICHUE KUIKOCTH MPHU UCTIAPEHUH, U3MEHEHHE BHYTPEH-
HEH JHEPTrHU Tella B Pe3ysibTaTe TEIUIoNnepeaadd WM paboThl BHEIIHUX CHJI, JICKTPU3AIHS TE,
HarpeBaHue MPOBOJHUKOB JJIEKTPUUYECKHUM TOKOM, DJIEKTPOMArHUTHAS WMHIYKIUS, OTpaxKeHHE U
MPEJIOMIICHUE CBETA, JUCTICPCHUs CBETA, BOSHUKHOBEHHE JTMHEHUYATOTO CIIEKTPa H3TYICHHUS,

*YMEHUS U3MEPSATH PACCTOSHUE, TIPOMEXKYTOK BPEMEHHU, CKOPOCTh, YCKOPEHUE, MACCY, CUITY, HM-
MyJIBC, pa0OTY CHIIBI, MOIIHOCTh, KHHETUYECKYIO SHEPTHIO, IOTCHIIMAILHYIO SHEPTHIO, TEMIIEPATY-
Py, KOJIMYECTBO TEIUIOTHI, YAEIbHYIO TEIUIOEMKOCTh BEIIECTBA, YACIbHYIO TEIUIOTY TUIaBIIEHUS Be-
IECTBA, BIAKHOCTH BO3/IyXa, CHITY JIEKTPUIECKOTO TOKA, SJICKTPHUECKOE HAMPSIKCHHE, DIICKTPH-
YeCcKU 3apsii, JIEKTPUIECKOe CONPOTUBIIEHUE, POKYCHOE paccTOsSTHUE COOMPArOIIeH JIMH3bI, ONITHU-
YECKYIO CHITY JIMH3HI,

*BJIaJICHUE SKCTIEPUMEHTATLHBIMA METO/IaMU UCCIIEIOBAHMSI B IPOIIECCE CAMOCTOSITENILHOTO H3yYe-
HUS 3aBUCHUMOCTH MPOUICHHOTO ITYTH OT BPEMEHH, YIUIMHECHUS TIPYKHHBI OT IPHIIOKEHHOUW CHJIBI,
CHJIBI TSDKECTH OT MacChl Tella, CHIIbI TPEHHS CKOJBKEHUSI OT IJIOMIAAN COPUKOCHOBEHUS TET U
CWJIBI HOPMAJTLHOTO JIaBJICHUS, CHITBI ApXHUMeia OT 00beMa BRITECHEHHOH BOJIBI, TIEpHO/Ia KoJieha-
HUI MasTHHKA OT €0 AJTUHBI, 00beMa ra3a oT JaBJICHUS MIPH MOCTOSHHOM TeMIeparype, CHIIbI TOKa
Ha y4acTKe IETH OT dJICKTPHUSCKOTO HAMPSHKEHUS, dJICKTPHIECKOTO COMTPOTUBIICHHUS POBOTHUKA
OT €ro JJIMHBI, TUIOIaId TIOTIEPEYHOTO CEUSHUs U MaTepualia, HampaBIeHU HHAYKIIMOHHOTO TOKa
OT YCIIOBHH €ro BO30YKIEHUS, YTila OTPaKECHUS OT yTJa IMaJIcHUs CBETa,

*[IOHUMAaHUE CMBICIIAa OCHOBHBIX (PU3NUYECKUX 3aKOHOB M YMEHUE MPUMEHATh UX Ha MPaKTHUKE: 3aKO0-
HbI TUHAMUKH HbIOTOHA, 3aKOH BCEMHPHOTO TATOTCHHS, 3aKOHBI [lackans m Apxumesa, 3aKOH CO-
XpaHEHUs] UMIYJIbCa, 3aKOH COXPAHEHHUS YHEPTHH, 3aKOH COXPAHEHHUS DIIEKTPUIECKOTO 3apsija, 3a-
koH OMa 151 ydacTka 1enu, 3aKoH [[xoynsa-JleHia;

*[IOHUMaHUE MPUHITUTIOB JEHCTBUS MAIlIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB, C KOTOPBIMU
Ka)KJIbIN YeJIOBEK IMMOCTOSTHHO BCTPEYAETCS B MIOBCEAHEBHOM KM3HHU, U CIIOCOOOB o0ecreueHus 0e3-
OIMACHOCTH TPH UX UCIIOIH30BAHUH;
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*OBJIaJICHHE PA3HOOOPA3HBIMU CIIOCOOAMHU BBITIOJHEHHUS PACUETOB I HAXOXKJCHNUS HEM3BECTHOM
BEJINYMHBI B COOTBETCTBHH C YCIOBUSIMHU IIOCTABJICHHON 33/1a41 HA OCHOBAaHHMH HCIIOJIb30BaHUS 3a-
KOHOB (DM3UKH;

*YMEHHE UCII0JIb30BATh ITOJyYCHHBIC 3HAHUS, YMEHHS U HAaBBIKU B IIOBCEHEBHOM >KU3HH (OBIT,
9KOJIOTHUsI, OXPaHa 3/10pOBbs, OXPaHa OKPYKAIOILEH cpebl, TEXHUKA OE30I1aCHOCTH U JIp.).

OCHOBHOE COJAEP)KAHUE INTPOI'PAMMBI 204 yaca) nisi 7 — 9 KJIaccoB OCHOBHOM
HIKOJIbI
NpeACTABJIEHO HA IBYX YPOBHAX: 0230BOM U NMOBBIINIEHHOM (MPONUCAHHOM KYPCHBOM)

®uzuka 1 pu3MIecKHe MeTOAbl U3yUYeHHUsI IPHUPOIbI
®dusuka — Hayka o npupoje. Habmonenue u onucanue ¢pusndeckux sipneHuil. dusnueckue npuodo-
pbl. dusnyeckue BEIUUUHBI U UX U3MepeHue. [loepewnocmu usmepenuti. MexayHapoaHasl cucre-
Ma €UHULL.
emoncmpayuu:
[IpuMepbl MEXaHUYECKHX, TEIIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX SIBJICHUM.
duznueckue NpudopskI.
Jlabopamopuwvie padbomovt u onvimul (Kypcugom):

1. Omnpenenenue NEHBI ACICHUS KA H3MEPUTEIBHOTO TIpHOOpA.

2. H3mepenue pemeHu medcoy yoapamu nyisca

3. Usmepenue paccmosnuil

4. HzmepeHue memnepamypbi.
Mexanu4yeckue siBJIeHHUS
Mexanuueckoe aBwxkeHue. Omuocumensnocms osudiceHus. Cucmema omcuema. Tpaektopus.
[Iyte. Ilpsmonuueilinoe paBHOMepHOe JBHKeHUE. CKOpOCTb PAaBHOMEPHOIO MPSMOJIMHEHHOTO
JBUKEHUS.
HepaBHoMepHOE nBHKEHHME. MTIHOBEHHAss CKOPOCTb. YCKOpeHue. PaBHOYCKOpPEHHOE IBHIKECHHE.
CBoboanoe nagenue tei. ['paduku 3aBUCUMOCTH ITyTH U CKOPOCTHU OT BPEMEHHU.
PaBHOMepHOE 1BUKEHUE IO OKpYKHOCTH. [lepuon u yactora oOpaleHus.
SIBnenue nnepuuu. Ilepsoiii 3akoH HeroTona. Macca tena. [1lmoTHocTs BemectBa. MeTosl uamepe-
HUS MAacChl ¥ TUIOTHOCTH.
B3aumopeiictBue Ten. Cuna. [IpaBuiio cioxeHus cui.
Cuna ynpyroctu. Cuna tpenus. Cuma TspKeCTH. 3aKOH BCEMUPHOTO TATOTEeHMs. MICKycCTBEHHBIE
COyTHUKU 3eMiH. Bec mena. Hegecomocmo. ['eoyenmpuueckas u cenuoyeHmpuieckas cUucmembl
mupa.
Bropoii 3akoH Herotona. Tperuit 3akoH HeroTona.
MomeHT cuibl. Y COBHS paBHOBECHS pblyara. [{enmp msagcecmu mena. Ycinosus pasnosecus mei.
Nmnynbe. 3akoH COXpaHEeHUs UMITyNbca. Peakmugnoe dsudicerue.
Pa6ota. Moutnocts. Kunernueckas sueprus. [loTeHnmanbHast SHEprusi B3aMMOICUCTBYIOIMUX TEJ.
3aKoH coxpaHeHUs] MexaHuueckoi sHepruu. [Ipocteie Mexanusmbl. Koadumuent noneznoro nei-
CTBUS. MeTo/1bI U3MEPEHUS SHEPTUH, pAOOTHI U MOLITHOCTH.
Hasnenue. ATmMochepHoe naBineHre. Metoasl naMepeHus nasinenus. 3akoH [lackans. [ uopasnuye-
cKue mawunbsl. 3aK0H Apxumena. Ycnosue niasanus men.
Mexanuueckue konebanus. Ilepuod, yvacmoma u amniumyoa xoareoanuti. Ilepuoo xonrebanuti ma-
MemMamu4ecko2o U NPYICUHHO20 MAAMHUKOS.
MexaHuueckue BOJHBL. Jnuna eonnel. 3ByK. Mcrionb30BaHue KoieOaHUN B TEXHHKE.
Hemoncmpayuu:
PaBHOMEpPHOE NPSMOIIMHENHOE JBUKEHHE.
3aBUCUMOCTh TPAEKTOPUU JBUKEHHS Tela OT BbIOOpa Tella OTCYeTa.
OTHOCHUTENBHOCTD IBUKEHUS.
PaBHOyCKOpEHHOE NPSMOIMHENHOE IBUKCHHE.
CBobosHoe nasenue e B Tpyoke HerioToHa.
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Hampasnenue ckopocTH Mpu paBHOMEPHOM JIBHIKEHUH 110 OKPY>KHOCTH.
SIBrieHne uHepuUH.
B3aumopencraue te.
3aBUCUMOCTh CHJIbI YIPYTOCTH OT AeQOpMaIiy MPYy>KUHBL.
Crnoxenue cui.
Cuna TpeHus.
Tpernii 3akoH HproTOHA.
HesecomocTs.
3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE ABHKEHUE.
V3MeHeHne >HepPTruu Teja MPU COBEPILICHUH PaOOTHI.
[IpeBpareHuss MEXaHUYECKOW PHEPTUH U3 OJHON (OPMBI B IPYTYIO.
3aBHCUMOCTH JIaBJICHHUS TBEPOrO TeJla Ha OMOPY OT JCHCTBYIOMIEH CHJIBI M IUIOMIAIH OTIOPHI.
O6HapyxeHue atMochEepHOTO TaBJICHHUS.
N3mepenue atmochepHOro naBieHus 6apoOMETPOM-aHEPOHIOM.
OnbIT ¢ mapom Ilackans.
I'mppasinueckwii npecc.
OnbIThI ¢ BelepkoM Apxumena.
[IpocTeie MEXaHU3MBI.
Mexanunueckue KoneOaHusl.
MexaHn4eCKHe BOJIHBI.
3BYKOBBIE KOJIeOaHUSI.
YcoBust pactipocTpaHeHHs 3BYKa.
Jlabopamopuwvie padbomot u onvimul (Kypcugom):
H3mepenune CKOpoCTH Tela MPH PaBHOMEPHOM JBIKEHHUH.
H3mepenne yckopeHus MpsIMOJIMHEHHOTO PaBHOYCKOPEHHOTO JIBUXKEHUSI.
W3mepenue yCcKopeHHst CBOOOIHOTO MaACHUS.
H3mepeHne eHTpOCTPEMUTEILHOTO YCKOPEHUS
N3mepenne Maccsl.
N3mepenue oobema Tena.
H3mepenue miIoTHOCTH TBEPIOTO Tela.
Hzmepenue niomnocmu H#cUOKOCmu.
W3mepenune cribl TMHAMOMETPOM.
0. Cnoorcenue cun, nanpasneHnwvix 600716 0OHOU NPAMOU.
1. Crnoorcenue cun, HanpasieHHvix NOO YeioM.
12. ccnenoBanue 3aBUCUMOCTH YIJIMHEHUSI CTAbHOW MPYKUHBI OT MPHUIIOKEHHOM CUJIBL.
13. MccnenoBanne CHITBI TPEHUS CKOJIBKEHHUS OT TUIOMIAIN COMPUKOCHOBEHHSI T€T U CHIIBI HOP-
MaJbHOTO JaBJICHUS.
14. Hz2omoenenue u ucnvimanue mooenu hoHmana.
15. UccnenoBanue ycnoBuil paBHOBECHS pbluara.
16. HaxoxeHue neHTpa TSHKECTH TUIOCKOTO Tea.
17. U3mepenne KIIJ] HaKIOHHOM MIOCKOCTH.
18. Uzyuenue cmoaxnogenus me.
19. H3mepenue kunemuueckoii snepeuuy mena no OauUHe MOPMO3HO20 NYMUL.
20. Usmepenue usmeneHuss NOMeHYUAIbHOU SHepeUU meid.
21. U3mepenue nomeHyuanbHoU sHepeul ynpyeou 0eghopmayuil npy#CUHbL.
22. U3mepenue ammocpeproco oasnenus.
23. VI3mepeHne apXxuMe10BOM CUJIBI.
24. VIzyyeHne yclIOBUH TUIaBaHHS TEII.
25. M3y4eHue 3aBHCUMOCTH Mepro/ia KoeOaH!i MasTHUKA OT JITMHBI HUTH.
26. V3y4eHne 3aBHCHMOCTH ITepro1a KoJieOaHui rpy3a Ha IPYKHHE OT MacChl Tpy3a.
TemioBbie siBJICHUS
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Crpoenue BemiecTBa. TemioBoe ABMKEHHE aTOMOB M MOJIEKYN. bpoyHoBckoe nBmxenue. duddy-
3us. BzaummopeicTBue yacTull BemiecTBa. Mojaenu CTpoeHUs ra3oB, *KUJIKOCTEH W TBEPABIX TEN U
00BSICHEHNE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX MOJICIICH.

TennoBoe nBuxkeHue. TemnoBoe paBHOBecue. TemrepaTypa u ee uamepenue. CBsi3b TEMIEPATYPHI
CO CpeHEN CKOPOCThIO TEIIOBOI0 Xa0THYECKOTO ABUKEHUS YACTHII.

Buytpennss sueprusi. Pabota u temionepenaya Kak crocoObl U3MEHEHHs] BHYTPEHHEW SHEPTruu
Tena. Buael Teronepenayu: TEIIONPOBOJAHOCTh, KOHBEKIMS, U3ydyeHue. KoauyecTBo TErIoThlI.
VYaenbHas TEIVIOEMKOCTb. 3aKOH COXPAaHEHHUs SHEPruu B TEIUIOBBIX Mporeccax. HeoOpartumocTs
MIPOIIECCOB TEILIONEPEIayuu.

Ucnapenue m xonpencauus. Haceimennslii nap. Bnaxknocts Bo3ayxa. Kumnenwue. 3asucumocmo
memnepamypel Kunenusi om oaenenus. llnaBneHue u Kpucramumsauus. Yoenvnas menioma nias-
JleHusi U napoobdpaszosanus. YoenvHas menioma ceopanus. Pacder KoJu4ecTBa TEIUIOTHI MPH TETl-
nooOMeHe.

[TpunHIMIBI pabOTHI TEIJIOBBIX NBUTaTENEH. [laposas mypbuna. /leuecamens 6HymMpeHHe20 C2OPaHUsL.
Peaxmuenwiii 0sueamens. KIIJ] mennogozo osucamens. ObvsacHenue ycmpoucmsea u npuHyuna oeti-
CMeus X0J100UIbHUKA.

[IpeoOpa3oBaHus YHEPTUM B TEIUIOBBIX MAIIMHAX. JDKo/I02UYecKuUe npodieMbl UCHOIb308AHUSL MeN-
JIOBbIX MAULUH.

Hemoncmpayuu:

CxMMaeMoCTh ra3oB.

Huddysus B razax v KUIKOCTSX.

Mopenb Xa0TU4ECKOr0 ABUKEHUS MOJIEKYJL.

Mopenb OpOyHOBCKOTO JIBUKECHHUSI.

Coxpanenne o0beMa )KHIKOCTU IIPYU U3MEHEHUU (POPMBI COCyaa.

CuernieHne CBUHIIOBBIX ITUIHMHAPOB.

[IpuHuun neicTBrs TEPMOMETPA.

V3meHeHre BHYTpEHHEH SHEPTUH Tea IIPH COBEPIICHUH pa0OTHI U MTPH TEIUIONepe1ade.
TennonpoBOAHOCTh Pa3IUYHbIX MAaTEPUAIIOB.

KonBeknust B 5KMJIKOCTSIX U Ta3ax.

Temnonepenaya myTemM U3JIy4eHHUS.

CpaBHEHHE YIENbHBIX TEIUIOEMKOCTEH Pa3IMYHbIX BEIIECTB.

SIBneHue ucnapeHusl.

Kunienne Boabl.

[TocTostHCTBO TeMnepaTypbl KUIIEHUS KUIAKOCTH.

SBneHus TIaBJICHUS U KPUCTAIUIA3AIUH.

N3mepenne BIaKHOCTH BO3/1yXa ICUXPOMETPOM UJIM TUTPOMETPOM.

Y CTpoCTBO YETHIPEXTAKTHOTO JIBUTATENSI BHYTPEHHETO CTOPAHMUSI.

YcrpoiicTBo napoBoit TypOUHBI

Jlabopamopusie pabomot u onvimul (Kypcueom):

N3mepenne pa3mMepoB MaJbIX TEJl.

Onvimvl o 06HAPYHCEHUIO OCICMBUS CUN MOJIEKYTIAPHO20 NPUMSICEHUS.

HccnenoBanne M3MEHEHHsI CO BPEMEHEM TeMIEpaTyphbl OCTHIBAIOIIEH BOJBI.

W3ydeHue siBIEHUS TEJI000OMEHA MPU CMELLIMBAHUU XOJIOAHON U ropsyeil BOJIBI.

N3mepenue yaenbHOU TEMI0EMKOCTH BEUIECTBA.

Hccneoosanue npoyecca ucnapeHusi.

N3mepeHrie OTHOCUTENIBHOW BIAXKHOCTH BO3/yXa.

Buipawusanue kpucmannos nogapenHotl conu uiu caxapa.

ONoGaR~wWdE

3J1eKTpnqec1me U MAarHUTHbBIC ABJICHUSA
DnekTpusanys Tel. DJICKTpUYecKuid 3apsi. J[Ba BHIa 3JIEKTPHUYSCKUX 3apsioB. B3ammopaencTBue
3apsI0B. 3aKOH COXPAaHEHHS dJICKTPHUESCKOTO 3apsijia.
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DnekTpuueckoe moise. J[elcTBUE ANMEKTPUYECKOro OIS Ha AIIEKTPUYECKHe 3apsabl. [Ipogoonuxu,
OUINeKMPUKU U NOIYNpo8ooHuKuy. Konoencamop. DHepaus d1eKmpuyecko20 nojis KOHOeHcamopa.
IToCTOSIHHBIN 3IEKTPUYECKUN TOK. McmouHuku nocmosinno2o moxa. JIeNCTBUSA DIIEKTPUYECKOTO
toka. Cuna toka. HampspkeHue. DNEKTpUYECKOE CONMPOTHUBIICHHE. DJIEKTPUYECKAs LIEMb. 3aKOH
Owma Ju1s1 ydacTka ayieKTpudeckoi uenu. Ilocniedosamenvroe u napaiieivhoe coeouneHus nposoo-
Hukos. PaboTa 1 MOIIHOCTH 3JeKTpUYecKoro Toka. 3akoH [xoyns—Jlenua. Hocumenu snekmpuue-
CKUX 3aps006 68 Memanax, noiynposoOHUKax, diekmpoaiumax u 2asax. Ilonynposoonukosgvie npu-
bopbi.
OmnsiT Opcrena. MarauTHoe noje Toka. BzaumozeiicTBie NOCTOSSHHBIX MarHUTOB. Maenummoe no-
ne 3emau. Inekmpomaznum. JIeACTBE MarHUTHOTO T0JI1 HAa IPOBOJHUK ¢ TokOoM. Cuiia Amrepa.
Dnexmpoosucamens. diekmpomazHumuoe peie. DNEKTpoMarHuTHas WHAyKIus. OnbiTel Papajes.
[IpaBumno Jlenna. Camounnykuus. Inexmpoeenepamop. llepemennsiii Tok. Tpancgopmamop. Ile-
peoaya 31eKmpuieckou IHepeUl Ha paccmosHue.
Hemoncmpayuu:
DnekTpu3aius Tel.
JIBa poJia 3JIEKTPUYECKUX 3apsA0B.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIA.
[IpoBOIHUKY U U30JATOPHI.
DnexTpu3anus yepes3 BIUSHUE.
[lepenoc anekTpruyeckoro 3apsjia ¢ OJHOro Tejaa Ha JApyroe.
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsia.
VY CeTpoiicTBO KOHIEHCATOPA.
DHeprus 3apsHKeHHOT0 KOHIEHCATOpPA.
HcTouHMKH TOCTOSIHHOTO TOKA.
CocraBiieHHE JIEKTPUUECKON LETH.
DIEeKTPUYECKHUM TOK B SJIEKTPOJIUTAX. DIEKTPOIIH3.
DNEeKTPUYECKHUI TOK B MOJTYNPOBOAHUKAX. DJICKTPUUECKHUE CBONCTBA MOIYITPOBOIHUKOB.
DNeKTpUYECKHil pa3psil B razax.
N3mepenue cuiibl TOKa aMIepMETPOM.
Habmtoienne mocTostHCTBa CHJIBI TOKA Ha Pa3HBIX Y4acTKaX HEPa3BETBICHHOM JJIEKTPUUYECKOM 1ie-
TH.
N3mepenne cuiibl TOKa B Pa3BETBICHHOW 3JEKTPUUECKOM 1IeTH.
N3mepenne HanpsoKeHUs! BOIBTMETPOM.
N3yueHne 3aBUCHMOCTH 3JEKTPUUYECKOTO CONMPOTUBIICHUS] MPOBOJHUKA OT €ro JJIUHBI, IIOHIAJAN
MOTNEPEYHOI0 CEUYEHUS U MaTepuania. ¥ AeIbHOE CONIPOTUBIICHHE.
Peocrat u mMarazuH conpoTUBIICHUN.
N3mepenne HanpspKeHW B OCIEA0BATEIbHON AJIEKTPUYECKOM 1IETH.
3aBUCUMOCTh CHJIBI TOKa OT HAIpPsDKEHUsS HA yYACTKE JIEKTPUUYECKOM LEMu.
OmnsIT Opcrena.
MarsuTHO€ noje Toka.
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
YCTpoUCTBO 2JEKTPOABUTATEIIS.
DneKTpoMarHuTHast WHIYKITHSI.
IIpaBuio JleHua.
CamMouHIyKIIHS.
[Tonyyenue nepeMeHHOr0 TOKa MPH BPAILIEHUH BUTKA B MArHUTHOM TOJIE.
YcTpolicTBO reHeparopa MoCTOSHHOTO TOKA.
YeTpolcTBO reHeparopa NepeMeHHOro ToKa.
VYerpoiicTBo TpanchopmaTopa.
[lepenaua snexTpuyecKoit 3HEPrun
Jlabopamopuvie pabomst u onvim (Kypcugom):
1. Onwvimwl no nabniodenuio snekmpuzayuu mei npu CONPUKOCHOBEHUU.

12



1Ipo6oonuKu u OusIeKMpuUKYU 8 S1EKMPOCMaAmuiecKkom noe.
H320moenenue u ucnvimanue 31eKmpocKond.
COopka 3/1eKTpUYECKOM LIENTU U U3MEPEHUE CUIIbI TOKA HA €€ Pa3IMYHbIX y4acTKaxX.
W3mepenue 31eKTpUUecKoro HanpsKeHusl.
PerynupoBanue cuiibl TOKa peOCTaTOM.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA B IPOBOJAHUKE OT HAMPSKEHUSI.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA B 3JIEKTPUUYECKOM LIENU OT COMPOTUBIICHUS MU I10-
CTOSIHHOM HAIPSKCHUH.
9. HUzyuenue nocredosamenbHo20 cOeOUHeHUs NPOBOOHUKOS.
10. U3yuenue napannenvnozo coeouneruss NPOBOOHUKOS.
11. smepeHue 3I€KTPUUECKOrO CONPOTUBIICHUS IIPOBOIHUKA.
12. H3zyuenue 3agucumocmu 31eKmpuiecKko2o conpomugienus npo8oOHUKA Om e20 OUHbl, NJo-
Waou NONepeyHo20 ceyeHus u Mamepuaa.
13. 3zmepenune paboThl B MOITHOCTH 3JIEKTPUUYECKOTO TOKA.
14. H32omoenenue u ucnvimanue 2aib8aHUYECKO20 INEMEHMA.
15. Hccneoosanue aenenus MacHUMHO20 83aUMOOelCmEUs mei.
16. U3yuenue delicmaus 31eKMpULecKko20 MoKa Ha MACHUMHYIO CIPETKY.
17. N3yuyenue neiiCTBUS MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
18. M3yueHne nmpuHIUIA JEHCTBUS SJIEKTPOABUTATEII.
19. Uzyuenue sBieHUS AIEKTPOMArHUTHOM WHIYKIIHH.
20. H3yuenue pabomul 21eKmpo2eHepamopa nepemesHo20 moxa.
21. Ilonyuenue nepemeHn020 MmoKa 8paujeHuem Kamyuwxu 6 MazHUmHoOM noie.
DJIEKTPOMATHUTHBIE KOJIeOaHUs U BOJTHBI
Konebamenvuwviti xonmyp. Onekmpomacnummusie KoneOAHUA. DNeKMpOMASHUMHbIE GONHbI U UX
ceoticmea. CKOPOCTb PacpOCTPAaHEHUS! ANEKTPOMArHUTHBIX BOJH. [Ipunyunst paouocesasu u mee-
BUOEHUSL.
Cseem — snexkmpomaznumnas 6oaua. [ucnepcus ceema. Bausnue 21eKmpomMacHumublX usiy4eHuti Ha
JHCUBbLE OP2AHUZMBL.
[IpsimonuHeitHoe pacnpocTpaneHue cBera. OTpakeHHE M MPEIOMIIEHUE CBETA. 3aKOH OTPa)KEHUS
cseta. [Imockoe 3epkaino. JInnza. @okycHoe paccrosHue nuH3bl. @opmMyiia nuH3bl. OnTHYECKAs CH-
na muH3bl. [1a3 kak ontuyeckas cucrema. OnTudeckue npuoopkl.
Hemoncmpayuu:
DNeKTpOMarHuTHBIE KOJICOaHusI.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
[TpuHumn neficTBust MUKpO(dOHA U TPOMKOTOBOPUTESL.
[TpyHIMIIBI pagUOCBS3H.
Hcrounuku ceera.
[IpssmonuHEITHOE pacIpOCTPaHEHHUE CBETA.
3aK0OH OTpa)KEHHUS CBETA.
N300pakeHue B INIOCKOM 3epKalie.
[Ipenomienue ceera.
Xon nydeit B cobuparoleit TuH3e.
Xox JIydel B paccenBaroLIeH JIMH3E.
[Tonmy4yenue n300paXkeHUA C TOMOIIBIO JIMH3.
[TpuHuMN nefcTBUS MPOSKIIMOHHOTO anmnapara u oroanmapara.
Mopens riasa.
Jucnepcus 6enoro cBera.
[Tonmy4yenue 6ex0ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX [[BETOB.
JlaGopaTopHble paGoThI U ONBLITHI (Kypcueom):
1. Hccneoosanue ceoticme s1eKmpoMacHUMHBIX 80IH ¢ NOMOWbLIO MOOUTLHO20 meneqoHa.
2. Usyuyenue npunyuna devicmeus mpancgopmamopa.
3. MU3yuenue asnenus npamoIuHeliHo20 pacnpocmpaneHus ceema.
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HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHUS OT YIJia MMaJIeHUsI CBETa.
H3yuenue ceoticme uzobpasicenuss @ N10CKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yIJIa IPEJIOMIICHUS OT yIJla MaJeHUsl CBETA.
H3mepenne poKycHOro pacCTOsiHUS COOMPArOIIeH JTHMH3BL.
[Tomryuenue n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Habmroienue CrjiomHoro U JMHEHYaThIX CIEKTPOB UCITYCKAHUS
10 Habnooenue ssnenust oucnepcuu ceema.
KBanToBBI€ AABJICHUSA
OmnsiTel Pezepdopna. [Inanerapuas moaens atoma. Jlunetiuameie onmuueckue cnekmpul. Iloznouje-
HUe U UCNYCKAHUe ceema amomamu.
CocraB aTOMHOTO si/ipa. 3apsa0o6oe u maccosoe yucid.
Hoepmnvie cunvl. OHepeus cea3u amomuuix Adep. PagnoaktuBHOCTh. Ajbda-, 6era- U raMma-
unydenust. Ilepuoo nonypacnada. Memoowl pecucmpayuu 0epHuIX U3TY4eHUl.
Anepueie peakuuu. enenue u cunmes s0ep. Ucmounuxu snepeuu Connya u 36e30. HAoepHas snep-
eemuka. J{osumempus. Bausanue paouoakmueHulX U3IYYeHUll HA JHCUeble Opeanusmbl. IKolo2ude-
cKue npobnemvl pabomvl amMOMHbIX 2NEKMPOCMAHYUL.
Hemoncmpayuu:
Mopenb onbiTa Pesepdopra.
Habnronenue TpexoB yactull B kamepe BuiibcoHa.
YCTpoiCTBO U AeicTBHE CUETYNKA HOHU3UPYIOIINX YaCTHII.
Jlabopamopusie pabomot u onvimul (Kypcueom):
1. HalGmropeHue CHIIOMIHOTO M TMHEHYATHIX CIEKTPOB U3ITy4EHUS
2. H3MepeHne ecTeCTBEHHOTO PaJIiOAKTHBHOTO (POHA JO3UMETPOM.
3. W3yuenue nenenus sjpa aroma ypaHna o gororpadpuu TpekoB
4. Hzyuenue mpekog 3apaiceHHbIX 4acmuy no 20moguim pomozpaghuim
Crpoenue u 3BoJionus Beesiennoi
CocraB, CTpoeHHE U NPOUCXOKJIEHUE COJHEYHOM cucTeMbl. [lnaneTsl u Manble Tena CoaHeuHON
cuctembl. CTpoeHue, nznyueHue u 3Bonronus Conuna u 38e31. CTpoeHue u 3BOTIONUS Beenennoil.

©ooN oA

PesyibTaThbl 0CBOCHUS Kypca QU3MKH
JIN4HOCTHBIE Pe3yJIbTATHI:

e (QopMupOBaHHE TIO3HABATENBHBIX HHTEPECOB, HMHTEIUICKTYAIBHBIX W TBOPYECKUX
CIOCOOHOCTEH yualuxcs;

e yOEXIEHHOCTh B BO3MOKHOCTH IO3HAHUS MPHUPOJbI, B HEOOXOIUMOCTH Pa3yMHOTO
HUCIIOJIb30BaHUA I[OCTI/I)KGHHI;’I HAayKHu " TEXHOJIOTHH JII I[aJII)HefIHIGFO Pa3BUTHA YC-
JIOBEYECKOTO OOIIECTBA, YBaKCHHE K TBOPLIAM HAYKH M TEXHHKH, OTHOILIEHUE K (H-
3MKe KaK 3JIEMEHTY OOIIIe4eI0BeYeCKOM KYIbTYPHI;

e MoTHBaIys 00pa30BAaTENLHON NESATEIBHOCTH MIKOJIBHUKOB HAa OCHOBE JIMYHOCTHO
OPHEHTHPOBAHHOTO TIOAXO0a;

e (opmHpoBaHUE LIEHHOCTHBIX OTHOLIEHUH APYT K APYry, YUUTENIO0, aBTOPaM OTKpbI-
THI 1 M300peTeHNH, pe3ysIbTaTaM 00ydeHHS.

MeTtanpeamMeTHble pe3yJbTaThl:

® OBJIaJIEHNE HABBIKAMH CaMOCTOSITEIILHOTO MPUOOPETCHUSI HOBBIX 3HAHWM, OpraHU3a-
MU y4eOHOUW JEesATEeTHbHOCTH, TTOCTAHOBKHU II€JIEH, TUTAHUPOBAHUS, CAMOKOHTPOJIS U
OLIEHKHU PE3YJbTATOB CBOEH NEATEIBbHOCTH, YMEHUSIMU NPEIABUIAETh BO3ZMOXKHBIE pe-
3yJbTaThI,

® T[OHUMAaHHE PA3IUYNA MEXKITY UCXOMHBIMH ()aKTaMU U TUTIOTE3aMH ISl UX O0BsICHE-
HUS, TEOPETUUYECKUMHU MOJEISIMU U PEaTbHBIMU OOBEKTaMH, OBJIAJICHUE YHUBEp-
CATHbHBIMH YYEOHBIMH JIEUCTBUSMU HA MPUMEpaX TUIIOTE3 JJIsi OOBSICHEHHUS U3BECT-
HBIX ()aKTOB U IKCTIEPUMEHTAIBHON MPOBEPKHU BBIIBUTAEMBIX TUIIOTE3;
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¢dbopmMHUpoBaHKE YMEHUN BOCIIPUHUMATH, IIepepadaThiBaTh U NMPEIbIBIATH HH(OpMa-
U0 B CJIOBECHOM, 00Opa3HOM, CHMBOJIMYECKOM (hopMax, aHAIM3UPOBATh U Tiepepada-
THIBAaTh IMOJIYYCHHYI0 HH()OPMAIIUIO B COOTBETCTBUU C TOCTABJICHHBIMHU 3a/1a4aMH,
BBIJICTISITH OCHOBHOE COJICp)KaHHE IPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHI Ha
MIOCTaBJICHHBIE BOIIPOCHI U M3JIarath €ro;

pa3BUTHE MOHOJIOTHYECKON U AUAIIOTHUECKON Pe4r, yMEHHUS BBIPaKaTh CBOM MBICIIH
U CIIOCOOHOCTH BBICIYIIMBATh COOECEHHUKA, IOHUMATh €ro TOYKY 3PEHUs, IpU3Ha-
BaTh MPaBO JAPYroro 4eJ0BeKa Ha HHOE MHEHHE;

¢dopMupoBaHrne yMEHHH pabOTaTh B TPYNIIE C BBHIOJHEHUEM Pa3JIMYHBIX COLHAIIb-
HBIX peJiel, IPEJICTAaBIATh U OTCTAaMBaTh CBOM B3MJIABI M YOCKICHUS, BECTH JUCKYC-
CHIO.

IIpenmeTrHble pe3yabTaThl:

3HAHUA O MPUPOJE BAKHEHIINUX (U3MUECKUX SBJICHUN OKPYXKAIOIIEro MUpa U MOHU-
MaHHE CMbICIIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b U3YUCHHBIX SIBIICHHIA;
YMEHUS N0JIb30BAaThC METOJIaMH Hay4HOI'O MCCIEAOBAHUS SIBICHUN MPUPOJbI, MPO-
BOAMTH HAOIOCHHUS, IJITAHUPOBATH M BBIIOJIHATH SKCIIEPUMEHTHI, 00padaThIBaTh pe-
3yNbTaThl U3MEPEHUH, NPEACTABIATh PE3YyIbTaThl U3MEPEHUN C MOMOIBIO TaOJIMII,
rpadukoB U GopMyi, OOHAPYKUBATH 3aBUCHUMOCTH MEXAY (U3UYECKUMHU BEIUYU-
HaMU, OOBSICHATD IOJIyY€HHBIE PE3YyJbTaThl U JI€NaTh BbIBOJIbI, OLIEHUBATh I'PAHMIIBI
MIOTPELIHOCTEN pe3yabTaTOB U3MEPEHHUI;

YMEHUS IPUMEHATh TEOPETUYECKHE 3HAHMS 0 (PU3HKE Ha MPAKTUKE, pemarb (pu3u-
YeCKUE 331a4u Ha IPUMEHEHHE MOTYYEHHbIX 3HaHUI;

KOMMYHUKATUBHBIE YMEHHUs JOKIAJbIBaTh O pe3yjbTaTaX CBOEr0 HCCIEIOBaHUS,
y4acTBOBaTh B JMCKYCCHUHU, KPATKO U TOYHO OTBEYaTh Ha BOIPOCHI, MCIOJb30BaTh
CIPaBOYHYIO JINTEPATYPY U APYrHe UCTOUHUKH HHPOPMALINH.

7 Kiacc
OCHOBHOE COIEPKAHUE ITPOI'PAMMBI (68 uyacoB)

Pu3uka 1 pU3nYecKue MeTOAbl U3yYeHHUs NPHUPOALI
®dusuka — Hayka o npupoje. Habmonenue u onvcanve Gpusndeckux spieHuil. @usndeckue npudo-
pbl. du3nvecKkre BEIMUNUHBI U UX U3MepeHue. [loepewnocmu usmepenuti. MexayHapoaHasl Cucre-

Ma €JIUHHAIL.

Hemoncmpayuu:
[Ipumepsl MEXaHMYECKUX, TETUIOBBIX, SJEKTPUUECKUX, MArHUTHBIX U CBETOBBIX SIBJICHUH.
dusnueckue npuOOpHI.
Jlabopamopuwie pabomot u onvimul (Kypcueom):
5. Ompenenenue 1eHbI JeIEHHs HIKAJIbl U3MEPUTEIBHOTO MpHoopa.
6. Usmepenue epemenu medxncoy yoapamu nyivca
7. Hzmepenue paccmosnuii
8. Usmepenue memnepamypul.
TemioBbie siBJICHUS
CrpoeHnue BeniecTBa. TemioBoe ABMKEHHE aTOMOB U MoJieKyll. bpoyHoBckoe asmxenue. Auddy-
3ust. B3ammoneiicTBue vacTul BemiecTBa. Mozean CTPOEHMsI Ta30B, XKUIKOCTEN M TBEPIBIX TEN U
00BsICHEHHE CBOICTB BEIIECTBA HA OCHOBE dTUX MOJEIIEH.
TennoBoe nBuxenue. TermioBoe paBHOBecue. Temneparypa u ee usmepenue. CBs3b TEMIIEPATYpPbI
CO CpeJlHEN CKOPOCThIO TEINIOBOTO XaOTUYECKOTO JIBUKEHUS YaCTHII.
Hemoncmpayuu:
CKuMaeMoCTh T'a30B.
Juddy3us B razax u )KUIKOCTSIX.

15



Mopaeinb Xa0TH4EeCKOTO ABUKEHUS MOJIEKYJL.

Monens OpOyHOBCKOTO JBUKEHHUSI.

Coxpanenne o0beMa )KHUIKOCTH TIPU U3MEHEHUU (POPMBI COCY/A.

CuerieHre CBUHIIOBBIX IIMJIMHIPOB.

[IpuHIIMIT NEHCTBUS TEPMOMETPA.

Jlabopamopnusie pabomot u onvimeul (Kypcueom):
1. Usmepenue pa3zMepoB MajbIX TEl.
2. Onvimvl no 0OHAPYIHCEHUIO OCICMBUS CUN MOJIEKYIAIPHO20 NPUMAINCEHUS.
3. Bwipawusanue Kpucmaiiog no8apeHHoU coau Ul caxapa.

Mexanu4yeckue siBJIeHHUS

Mexanunueckoe aBwxkeHue. Omuocumensnocms osudiceHus. Cucmema omcuema. Tpaexktopus.
IIyts. IlpsmonuueliHoe paBHOMepHOE JBHKeHHE. CKOpOCTb PaBHOMEPHOIO MPSMOJIMHEHHOTO
neuxkenus. HepapHoMepHoe ABmxeHue.. ['pagyku 3aBUCHUMOCTH ITYTH U CKOPOCTH OT BPEMEHHU.
SBnenue nnepuuu. Macca tena. IInorHocTs Bemecrsa. MeToasl U3MEPEHHsI MACChl U IIJIOTHOCTH.
B3aunmopeiictBue ten. Cuna. [IpaBuiio ciioxeHus cui.

Cuna ynpyroctu. Cuna tpenus. Cuna tsxect. Bec mena. Hegecomocmeo.

MoMeHT cuiibl. Y CIIOBUS paBHOBECUS poruara. [lenmp mancecmu mena. Ycnoeus pasnosecus mei.
Pabora. MomHocTs. Kunerndeckast sHeprus. [loTeHinanbHass SHEPTUsl B3aUMOACHCTBYIONINX TEI.
3aKoH coxpaHeHus MexaHndeckoi sHepruu. [Ipocteie Mmexanusmbl. KoadduimeHT noneznoro aei-
CTBUS. MeTo/1bl U3MEPEHUS SHEPTUU, paOOThl U MOLIIHOCTH.

HaBnenue. ATMocdepHoe naBienue. Meronbl usmepeHus nasienus. 3akoH [lackana. [ uopasiuye-
cKue mawunbvl. 3aK0H Apxumena. Ycnosue niasanus men.

emoncmpayuu:

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.

3aBUCUMOCTh TPAEKTOPUHU JBUKEHHUSI TeIa OT BBIOOpa Tela OTCUeTa.

OTHOCHUTENBHOCTD ABUKEHUSI.

CBoboanoe nagenue tei B Tpyoke HetoToHa.

SIBrieHME MHEPUUH.

B3aumoneiicteue tei.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(pOpMaIiu MPYy>KUHBI.

Cnoxenue cui.

Cuna TpeHus.

ITpeBpatieHst MEXaHUYECKOH SHEPTHH U3 OJTHON (OPMBI B IPYTYIO.

3aBUCUMOCTb JaBJIEHUS TBEPJIOTO TEJIa Ha OMOPY OT JEHCTBYIOMIEH CHIIBI M TIOIIAN OMOPHI.
OOHapyxeHue atMoc(hepHOro J1aBJiIeHuUs.

N3mepenune aTMochepHOro AaBiieHUs: 6apOMETPOM-aHEPOUIOM.

OmnpIt ¢ mapoM ITackans.

I'mppasinueckwmii npecc.

OneITHI ¢ BEAEPKOM ApXHUMeEa.

[IpocTeie MEXaHU3MBI.

Jlabopamopuwvie pabomut u onvimul (Kypcugom):

N3mepenue ckopocTu Tella IpU paBHOMEPHOM JIBUKEHHH.

N3mepenune macchl.

N3mepenue oobema Tena.

W3mepenue mIoTHOCTH TBEPAOIO TENA.

Hsmepenue niomnocmu sHcuokocmu.

H3mepenue cunvt OuHamomempom.

Croorcenue cun, HanpasiIeHHbIX 800Jb OOHOU NPIAMOII.

Cnoorcenue cuil, HanPAagsIEeHHLIX NOO Y2IOM.

UccnenoBanue 3aBUCUMOCTH yJUTMHEHHSI CTAJIbHOM MPYKUHBI OT MPUIOKEHHON CUIIBI.

CoNR~ LN E
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10. HCCJ’IG[[OBaHI/Ie CHJIbI TPCHUSA CKOJIBXKCHUS OT IUIOMIaAN COINPUKOCHOBCHUS TCII U CUJIBI HOP-
MaJIBHOT'O JaBJICHUS.
11. I/ICCJ'IC[[OBaHI/Ie 3aBUCUMOCTH JABJICHUA TBEPAOIO TCJIa OT IJIOIIAAN ITOBCPXHOCTHU.

12. Uzz0

MmosjieHue U UCNblmaHue Mooeau YOHMauda.

13. UccnenoBanue ycaoBU paBHOBECHUS pbluara.

14. HaxoaeHue HeHTpa TSKECTH MIIOCKOTO Tela.

15. Usmepenue KII/l HakIOHHOM IJIOCKOCTH.

16. HU3zmepenue usmenenus nomeHyuarbHolU 3HepeuU mend.

17. Uzmepenue nomenyuanbHo sHepeuu ynpy2ou 0eopmayuu nPYy’CUHbL.
18. Uzmepenue ammocgheproeco oasnenus.

19. N3mepenune apXuMe0BOM CHIIBI.

20. MzyuyeHue ycioBUi MIaBaHUs TEIl.

21. Ne HaumenoBanue Bcero JlaGoparopubie | OnbITHI Jomarniaue
n/n Pa3nenos 4acoB U pe- paboThI OIIBITHI 1 J1a00-
3€pBHOTO paropHsbie pabo-
BpPEMECHHU TBI
1 Owusuka u pusn- 5 1 3
YECKUE METO/IBI
U3y4YCHUS IPUPO-
b
2 Mexanuuaeckue 53 12 6 3
SIBJICHUS
3 TemnmnoBele siBIE- 10 1 2
HUSI
Hroro 68 14 6 8
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TpeGoBanusl K yPOBHIO NOATOTOBKH BBIIIYCKHUKOB 7 Kjacca

B PE3YyIbTaTC U3YUCHUA CI)I/ISI/IKI/I B 7 KJlacce YUYCHUK JOJIZKCH

ONHUCHIBATH U OOBSACHATH (PpU3MUecKHe SIBJIEHUSI: PABHOMEPHOE MPSIMOJMHEIHOE
JBIDKEHUE, TIepeady AaBIICHUS KUAKOCTSIMH U TazaMu, Tuy3uro;

HCNOJIb30BATh (pU3HUYecKHe NMPUOOPbI U M3MEPUTebHbIe HHCTPYMEHThI s M3-
MepeHHsl (PU3NYECKHX BeJIHMYMH: PACCTOSHMS, IPOMEKYTKA BPEMEHH, MAcChl, CUJIBI,
JTaBIICHYIS,

NPeACTABIATH Pe3yJbTAThl H3MEPEHUH ¢ MOMOILIBIO TA0JML, IPa¢KOB M BbISIB-
JSATH HA 3TOI OCHOBE SMIUPHYECKHE 3aBUCUMOCTH: ITyTH OT BPEMEHHU, CUJIbI YIIpY-
TOCTH OT YIUTHHEHUS TPYXUHBI, CUIIBI TPEHHUS OT CHJIBI HOPMAJIBHOTO JIaBIICHHS,
BbIPAKATh Pe3yJbTAThl H3MEPEHUN U pacyeToB B eqMHULAX MexIyHapoaHOH cH-
crembl (Cu);

NPUBOMTH NMPUMeEPbI NPAKTHYECKOT0 UCNOIb30BAHUS (PU3NYECKUX 3HAHUN O Me-
XaHUYECKHX, TEIUIOBBIX U 3JIEKTPOMArHUTHBIX SIBICHUSX;

peliaTh 3aa4M HA PUMeHeHHe U3YyYeHHBIX PU3NYeCKUX 3aKOHOB;

OCYILIECTBJISATH CAMOCTOSITEIbHBII MOUCK WH(OPMAIIMH €CTECTBEHHO-HAYYHOTO CO-
JIepKaHUsl C UCTOIH30BAHUEM PA3IMYHBIX MCTOYHHUKOB (YU4EOHBIX TEKCTOB, CIIPAaBOY-
HBIX U HayYHO-TIOMYJISIPHBIX M3aHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTep-
HeTa), ee 00pabOTKy U MPEJCTaBIEHUE B Pa3IMYHBIX (opMax (CIOBECHO, C MOMOIIBIO
PHCYHKOB, TPaMKOB);

HCIO0/b30BaTh MPUOOpeTeHHbIe 3HAHUS U YMEHHS B MPAKTUYECKOii 1esiTeJIbHOCTH
M TMOBCEeIHEBHOM *KU3HHU sl oOecrieueHnst 0e30IacHOCTH B TPOIIECCE UCTIONb30BaHUS
TPAHCHOPTHBIX CPECTB.




8 kiaacc
OCHOBHOE COAEP) KAHUE IMPOI'PAMMBI (68 yacoB)

TenJioBble sBJICHUSA

Buytpennss sHeprus. Pabota u Temsonepenada Kak crocoObl M3MEHEHHs BHYTPEHHEW SHEpPIruu
Tena. Buael tenonepenayu: TEIUIONPOBOJHOCTh, KOHBEKIMS, U3aydyeHrne. Koam4yecTBO TEIIoThlI.
VYaenpHas TEIIOEMKOCTb. 3aKOH COXPAaHEHHUs SHEPrUM B TEIUIOBBIX Ipoueccax. HeoOparumocTs
IIPOLIECCOB TEILIONEPEIAYH.

Ucnapenne u xonpeHcanusi. Haceimenusiit nap. Brnaxxocts Bo3ayxa. Kumnenue. 3asucumocmo
memnepamypel Kunenusi om oaeienus. llnaBneHue u Kpucrausauus. YoenvHaa menioma nias-
JIeHust U napoobpaszosanusi. Yoenvnas menioma ceopanus. Pacder KoaudecTBa TEIUIOTHI MIPH TETl-
n000MeHe.

[TpunIMIB pabOTHI TEMJIOBBIX ABUTaTenel. [laposas mypbuna. /leucamens HympeHHe20 c2opanus.
Peaxmusenwiii 0sucamens. KII/[ mennogoeo dsucamens. QbvscheHue ycmpoucmea u nPpuHyuna oeli-
CMBUsL XONOOUTbHUKA.

[IpeoOpa3oBaHus SHEPTUM B TEIUIOBBIX MAIIMHAX. JKo/102uyecKue npodiemvl UCHOIb308aHUsL Men-
JIOBbIX MAUIUH.

/emoncmpayuu:

[IpuHIIMIT NEHCTBUS TEPMOMETPA.

W3meHeHue BHYTpEHHEH SHEPTUU TeNa MPHU COBEPILIEHUH paOdOThI U MPH TeIUIoneperaye.
TernnonpoBoIHOCTH Pa3IMUHBIX MAaTEPUAJIOB.

KonBekuus B )KHIKOCTSIX U ra3ax.

Tenonepenayda myremM U3JIy4eHHUs.

CpaBHeHME YIENbHBIX TEIUIOEMKOCTEH pa3IMUHbIX BEIIECTB.

SIBiieHnE ucnapeHus.

Kuneunue Boaebl.

[TocTosiHCTBO TeMIlepaTypbl KUIIEHUS KUIKOCTH.

SIBneHus NIaBIeHUS U KPUCTAIUIM3ALUU.

N3mepenue BaXxHOCTH BO3/yXa IICUXPOMETPOM WIIM TUTPOMETPOM.

VY CTpoiCTBO YETHIPEXTAKTHOI'O JIBUTATENs] BHYTPEHHETO CTOPAHMUS.

YcTpoiicTBO apoBoi TypOUHBI

Jlabopamopuvie pabomul u onvimul (Kypcueom):.

HccnenoBaHne M3MEHEHHS CO BPEMEHEM TEMIIEpaTypbl OCTHIBAIOIIECH BOIBI.

N3yueHue siBJIeHUS TEIJI000MEHa NPH CMEIINBAHUH XOJIOJHOM U ropsiueil BObI.

W3mepeHue yaenbHOM TeMI0eMKOCTH BEIIECTBA.

Hccnedosanue npoyecca ucnapeHus.

H3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

Buipawueanue kpucmannos nosapennoii conu unu caxapa.

DJIeKTpUYecKHe M MATHUTHbIE SIBJICHUSA

OnexTpuszanus Tel. DIEKTpUUECKUN 3apsa. /[Ba Buaa snekTpuueckux 3apsnoB. Biaumoneinctsue
3apsA70B. 3aKOH COXPAHEHMsI SJIEKTPUUYECKOTO 3apsijia.

Onexktpuueckoe moje. JleiicTBrUe 31eKTpUUECKOro Mojs Ha 3JIEKTpUYecKHe 3apsanbl. [Iposoonuxu,
OUdNeKMPUKU U NoAynpoeooHukuy. Konoencamop. Snepaus 31eKmpuiecko2o noJis.

IToCTOSAHHBIN DIEKTPUYECKUN TOK. HMcmouHuku nocmosiHHo2o moxa. JIENCTBUA DIEKTPUYECKOTO
Toka. Cuma toka. Hampspkenue. DNEKTpUYECKOE CONPOTHUBIICHHE. DJIEKTPUYECKAs ILENb. 3aKOH
Owma ans ydacTka ajeKTpudeckoil uenu. Ilociedoeamenvroe u napanienvbhoe cOeOUHeHUsi NPo8o0-
Huxo6. Pabota M MOIIIHOCTH 3JIEKTpHUecKoro Toka. 3akoH [xoyns—Jlenma. Hocumenu snekmpuye-
CKUX 3apA008 8 Memannax, noaynposoOHUKAx, diekmpoiumax u 2asax. Ilonynposoonuxkosgvie npu-
bopbi.

OmneiT Opcrena. MarHuTHoe noje Toka. BzaumozeicTBie NOCTOSSHHBIX MarHUTOB. MaenumHoe no-
ne 3emnu. Onexkmpomacnum. JlelicTBie MarHUTHOTO TOJISI HA MIPOBOJIHUK C TOKOM. DeKkmpoosuca-
meinb. INeKmpoMazHuUmHoe peie.

Hemoncmpayuu:

18
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DnekTpu3anus Tel.
JIBa poJia JIEKTPUYECKUX 3apsI0B.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.
[IpoBOIHUKY U U30JIATOPHI.
DnexTpu3anus yepes3 BIUSHUE.
[Iepenoc anekTpruyeckoro 3apsia ¢ OHOro Tejaa Ha JIpyroe.
3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsia.
HcTouHnKH TOCTOSITHHOTO TOKA.
CocraBiieHUE 3JIEKTPUUECKON LEIH.
DJIEKTPUYECKUH TOK B DJIEKTPOJIUTAX..
DNEKTPUUECKUN TOK B MOIYIPOBOJHUKAX.
DJIEKTPUYECKUI pa3ps]l B razax.
W3mepenue cuiipl TOKa aMIIepMETPOM.
Habmoienne mocTosiHCTBa CUJIbl TOKA Ha Pa3sHBIX Y4acTKaX HEPa3BETBJICHHOM 3JIEKTPUUYECKOM 1ie-
IH.
N3mepenne cuiibl TOKa B Pa3BETBICHHOW 3JIEKTPUYECKOM LIETH.
N3mepenue HanpsKeHHsl BOJIbTMETPOM.
N3yueHue 3aBUCHMOCTH 3JEKTPUUYECKOTO CONPOTUBIICHUSI MPOBOJHUKA OT €ro JJIUHBI, IIOHIAAH
MIONEPEYHOI0 CEYEHUs U MaTepuania. ¥ AeJIbHOE CONIPOTUBIICHHE.
Peocrat u MarazuH conpoTUBIICHUN.
N3mepenne HanpspKeHW B IOCIEA0BATEIbHON AJIEKTPUYECKOM LETH.
3aBUCUMOCTh CHJIbI TOKA OT HAIpPsDKEHUS HA yYaCTKE JIEKTPUUYECKOM LEMu.
OmnsIT Opcrena.
MarsuTHO€ 1noJje Toka.
JlelicTBME MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM.
VY CTpOCTBO 3JEKTPOABUTATEIIS.
Jlabopamopuvie pabomul u onvim (Kypcugeom):
Onvimsl no HabIIOOEHUIO INeKMPU3AyUY meJjl NPU CONPUKOCHOBEHUU.
1Iposoonuku u ousnexmpuKu 8 1eKmpocmamuieckom noje.
H320moenenue u ucnvimanue 21eKmpocKond.
COopka 371eKTpUUYECKOil LIeTIH U U3MEPEHHE CUIIBI TOKA Ha €€ Pa3INYHbIX y4acTKax.
M3MepeHue 2JeKTPUUECKOTO HAPSKEHUS.
PerynupoBanue cuiibl TOKa peocTaToM.
Hccnedosanue 3asucumocmu Cuivl moxka 8 npo80OHUKe OM HANPANCEHUS.
Hccnedosanue 3asucumocmu cuibl moka 6 3J1eKmpudeckou yenu om CONpOMuUGIeHuUs: npu
NOCMOAHHOM HANPAACEHUU.
9. Usyuenue nocnedosamenbHo20 coeOUHEHUsL NPOBOOHUKOB.
10. U3yuenue napanienbHo20 coeOuHeHuss NPO8OOHUKOS.
11. I3MepeHne 3JIeKTpUYECKOro CONPOTUBICHUS TPOBOJHHKA.
12. U3yuenue 3agucumocmu 31eKmpuiecKko20 CONpomusieHus NPOBOOHUKA OMm €20 ONUHbl, N10-
Waou NonepeyHo20 ceyeHus u Mmamepuaa.
13. 3mepenue paboThl U MOIIHOCTHU 3JIEKTPUIECKOTO TOKA.
14. U3eomoenenue u ucnoimanue 2anb8aHU4ECKO20 dleMeHma.
15. Hccneoosanue asnenus MazHUmMHO20 83aumMo0eucmaus mel.
16. Uzyuenue Oeticmeust 21eKMpUtecKoeo moKa Ha MAZHUMHYIO CIPETK).
17. 3y4enue neicTBUsS MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.
18. 3yveHune npuHIMTIA TEHCTBHS AIEKTPOIBUTATEIS.
JIEKTPOMATHUTHBIE KOJIeOaHUs U BOJTHBI
[IpsamonuneniHoe pacnpocTpaHeHue cBeta. OTpakeHUE M MPEIOMIICHHE CBETA. 3aKOH OTPAKEHUS
cseta. [Imockoe 3epkano. JIunza. @okycHoe paccrosHue auH3bl. PopMyiia nuH3bl. OnTHYECKas CH-
na nmuH3bl. [1a3 kak ontuyeckas cucrema. OnTudeckue npuoopkl.
Hemoncmpayuu:

19
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Hcrounuku cBera.
[IpsamonuHeiHOE pacipOCTpaHEHHE CBETA.
3aKOH OTpa)KEHUS CBETA.
N306paxkeHue B III0CKOM 3epKalle.
IIpenomienue ceera.
Xox ydeit B coOuparoniei JInH3e.

XoJ J1y4eil B paccenBarolen JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.

[TpuHIMI nEeiCTBUS MPOSKIIMOHHOTO anmapaTa u (poroarnrmapara.

Mopens riasa.
JlabopaTopHbie paGoThbl M ONBITHI (KypCcUgom):

1. HUzyuenue ssnenus npamosuHetno2o pacnpoCcmpaneHus ceemd.
2. VccnenoBaHue 3aBUCHMOCTH yTJIa OTPAXKEHHSI OT yIJia IaIeHus CBETa.
3. Usyuenue ceoticme uz00padicenus 8 niOCKOM 3epKae.
4. HccnenoBaHue 3aBUCUMOCTH yIila MPEJIOMIICHUS OT YIJia MaJeHHUs CBETA.
5. Uszmepenue ghoxycroeo paccmosanus coouparoujelt IUH3bL.
6. IlomyueHnue n300pakeHUl C TTOMOIIBIO COOMPAIOIICH JTUH3EI.
Ne HaunmenoBanue Bcero JlaGoparopublie | OnbITHI JomarHue
n/m Paznenos 4acoB | pe- paboThI OTIBITHI M JIaOOpa-
3€pBHOIO TOpPHBIE PabOTHI
BpPEMEHU
1 TenoBble sBIEHUS 24 4 1 1
2 DneKTpUYecKue u 30 7 9 2
MarHUTHBIE SIBJICHUS
3 DJIeKTpOMarHUTHBIC 14 3 2 1
KOJICOAHUS U BOJIHBI
Hroro 68 14 12 4

TpeGoBaHusl K yPOBHIO NOATOTOBKM BBINIYCKHUKOB 8 Ki1acca

B pe3ynbrare u3ydenus pusuku B 8 Kiaacce YUEHUK JODKEH
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ONUCHIBATH M O0BACHATH (U3HNYeCKHe FABJIEHMA: TEIUIONPOBOAHOCTh, KOHBEKIIHIO,
U3JIy4EHHUE, UCIIapeHHE, KOHACHCALUIO, KUIICHUE, IIJIABJICHUE, KPUCTAJUIM3ALMIO, DJICK-
TPU3ALMIO, B3AUMOJECHCTBUE IEKTPUYECKUX 3apsA0B, B3aUMOACHCTBUE MAarHUTOB, K-
CTBHE MarHUTHOIO I10JIS HA IPOBOJHUK C TOKOM, TEIUIOBOE IEUCTBUE TOKA, OTPAKEHUE,
[IPEJIOMIICHUE CBETA;

HCI0JIb30BAaTh (pu3nyeckre NpuOOPbI M M3MepUTeIbHbIe HHCTPYMEHTHI 1JIsl H3Me-
peHusi pU3NYECKUX BEJIUYHH: TEMIIEPATyphl, BIAXKHOCTH BO31yXa, CHJIbI TOKA, HAIPSI-
KEHHUs1, CONPOTUBIIEHHSI, paOOThI U MOIIHOCTH JIEKTPUUYECKOTO TOKA;

NPeACTABJATH Pe3yJbTAThbl U3MEPEHUH C MMOMOIIbI0 TaOIuI, TpadUKOB U BBISBIATH
Ha JTOM OCHOBE SMIIMPUYECKHE 3aBUCUMOCTH: TEMIIEPATypbl OCTHIBAIOIIEW BOJBI OT
BPEMEHH, CUJIBI TOKA OT HANPsLKEHHUSA HA y4acTKe LIETH, yria OTpaXkKeHUs OT yrija Iaje-
HUs, yIJ1a IPEeJIOMJIEHUS OT yIJla MaJeHuUs;

BbIPAKaTh Pe3y/ibTaThl U3MEPEHUH H PacyeToB B eIMHULAX MexKAyHApOIHOH cH-
crembl (Cu);

NPUBOAUTH NMPHMepPbl NPAKTHYECKOI0 UCIOJIb30BAHUA (PU3HYECKUX 3HAHMM O Tell-
JIOBBIX, YJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX SIBJICHUSX;

pemiaTh 3a1a4M HA NPUMeHeHHe (GU3HYECKHX 3aKOHOB: COXPAHEHHS SHEPTHUH B TEIl-
JIOBBIX IIPOIIECCaX, COXPAHEHHs IEKTPUIECKOro 3apaaa, OMa ans yyactka nenu, /xoy-
ns-JIeHna, NpsAMOIMHENHOTO paclpOCTPAHEHUs CBETA, OTPAKEHUS U IPEIOMIICHUS CBe-
Ta;



® OCYHIECTBJISITh CAMOCTOSITEJIbHBII MOMCK HH(POPMAIUH €CTECTBEHHO-HAYYHOTO CO-

JAep:KaHHsl C HMCMOJIb30BAHMEM Pa3JHMYHbIX HCTOYHHKOB HHpopMamuu (yu4eOHBIX

TEKCTOB, CIPABOYHBIX W HAYYHO-TIOMYJSIPHBIX W3JaHUI, KOMITBIOTEPHBIX 0a3 NaHHBIX,

pecypcoB HTepHeTa), ee 00pabOTKy M MpeCTaBICHUE B pa3InyHbIX (hopmax (cioBec-
HO, C TIOMOIIbIO PUCYHKOB M MPE3CHTAIHH );

® HCNOJIb30BATH NPHOOPEeTEeHHbIE 3HAHUS U YMEHUsI B MPAKTHYECKOH 1eATeTbHOCTH

MU NMOBCEIHEBHON KU3HU JJIA ol0ecrneyeHusi 0€30MACHOCTH B IMpoLecce KU3Heaes -

TeJIbHOCTH.

9 kjacc
OCHOBHOE COJEP)KAHUE IMTPOI'PAMMMBI (68 uacos)

Mexann4yeckue siBJ1eHHsI

Mexanunueckoe aBwxkeHue. OmuocumenvrHocmos osudicerus. Cucmema omcuema. IIpsmonunerinoe
PaBHOMEPHOE JIBUIKEHHUE.

HepaBnomepnoe nBmxeHue. MrHoBeHHass CKOpPOCTh. YckopeHue. PaBHOYCKOpEHHOE JIBHKEHUE.
CBobOogHoe nagenue Ten. [ paduku 3aBUCIMOCTH CKOPOCTH OT BPEMEHHU.

PaBHOMepHOE BIKEHUE IO OKpYKHOCTH. [lepuon u yactora oOpaiieHus.

ITepBsiii 3ak0H HbtoTOHA. [eoyenmpuueckas u cearuoyeHmpuyeckas cCucmemvl Mupd.
Bropoii 3akon Hetotona. Tperuii 3akon HeroToHa.

Nmmynbe. 3akoH coXpaHeHHs UMITYJbca. PeakmusHoe 08udiceHue.

Mexanunueckue konebanus. Ilepuod, yvacmoma u amniumyoa xoarebanuti. Ilepuoo xonrebanuti ma-
memamu4ecko2o u NPYyHCUHHO20 MAIMHUKOS.

Mexanuueckue BONHBL. [iuna eonnsl. 3ByK. Mcnonb3oBaHue KojeOaHUl B TEXHHUKE.
Hemoncmpayuu:

PaBHOMEpHOE NPAMOJIMHENHOE ABUYKEHHUE.

3aBHUCHUMOCTb TPACKTOPHH JIBIXKCHHS Tella OT BRIOOpa Tela oTcueTa.

OTHOCUTENBHOCTD JBH)KCHUS.

PaBHOYCKOpEHHOE NPAMOJIMHENHOE IBUKCHUE.

CBoboanoe nagenue tei B Tpyoke HetoToHa.

Hamnpasnenue ckopocTu mpyu paBHOMEPHOM JIBHIKEHHUH 110 OKPY>KHOCTH.

CnoxxeHue CcHil.

Cuna TpeHus.

Tpernii 3akoH HproToHA.

HesecomocTs.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktrBHOE NBHKEHUE.

Mexanuueckue KoneOaHusl.

MexaHn4eCKHe BOJIHBI.

3BYKOBBIE KOJIEOaHUSI.

VYcnoBust pacpocTpaHeHUs 3ByKa.

Jlabopamopuwvie pabomuvt u onvimul (Kypcugom):

N3mepenne yckopeHus MPSMOJIMHEHHOTO paBHOYCKOPEHHOTO JABUKEHUSI.
H3mepeHue yckopeHus CBOOOAHOTO MaACHHUS.

H3mepenue yenmpocmpemumenbHo2o YCKOPEHUs.

H3yuenue cmonknogenus mei.

N3yuenune 3aBUCUMOCTH Tiepuojia KoieOaHuii MassTHUKA OT JIJTHHBI HUTH.
H3yyenue 3agucumocmu nepuooa Koredanuli 2py3a Ha NPYlCUHe om Maccol 2py3d.

ocoarwNE

SHeKTpI/I'{eCKI/Ie U MAarHuTHbIC ABJICHUSA
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MaruautHoe none. JlelicTBUe MarHUTHOTO MOJI HA NMPOBOAHMK ¢ TOKOoM. Cuna Amnepa. Jnek-
TpoMaruutHass HAYKUMSA. Onbeitel @apanes. [Ipasuno Jlenma. CamMouHaykuusi. IAnexmpoeenepa-
mop. llepemenusiit Tox. Tpancgopmamop. I[lepedaua rnekmpuueckori dnepeuu Ha paccmosHue.
Hemoncmpayuu:

MarsuTHO€ 1oJj€e TOKa.
JleiicTBre MarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM.
DneKTpOMarHuTHas UHAYKLHUS.
[IpaBuio Jlenua.
CamouHayKuus.
[Tonydenue nepeMeHHOro TOKa MPH BPAIlIeHUH BUTKA B MArHUTHOM TIOJIE.
YeTpolicTBO reHeparopa MOoCTOSHHOTO TOKA.
YcTpoiicTBO reHepaTopa NepeMeHHOro TOKa.
YcrpoiicTBo TpaHchopmaropa.
[lepenaya sneKkTprU4eCKON SHEPTUU
Jlabopamopuvie pabomut u onvim (Kypcugeom):
1. U3ydenue siBJICHUS 3JICKTPOMArHUTHON UHIYKIUH.
2. Usyuenue pabomoi s1ekmpocenepamopa nepemeHHo20 mokd.
3. Ilonyuenue nepemenno20 moxka 8pawjeHuem KamyuwKy 8 MacHUmMHoOM noJe.
DJIEKTPOMATHUTHBIE KOJIeOaHUs U BOJTHbBI
Konebamenvnviii konmyp. OnekmpomacHummusie Koniebanus. INeKMpOoMAacHUmMHbe GONHbL U UX
ceoticmea. CKOPOCTb PacIpOCTPAHEHUS! ANEKTPOMArHUTHBIX BOJH. [Ipunyunst paouocesasu u meine-
BUOEHUSL.
Cseem — snexkmpomaznumnas 6oaua. [ucnepcus ceema. Bausnue 21eKmpomMacHumublX usiy4eHuti Ha
JHCUBbLE OP2AHUZMBL.
Hemoncmpayuu:
DJNeKTpOMarHuTHbIE KoJeOaHusl.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
[TpunHmn neiicTBus MUKpO(GOHA U TPOMKOTOBOPUTEISL.
[IpuHOMIIBL paTHOCBS3H.
Hucnepcus 6e10ro ceera.
[TonyueHune 6en0ro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.
JlabopaTopHbie padoThbl M ONBITHI (KypCUEOM):
1. Uccneoosanue ceoticme 31eKmpoMacHUMHbIX 80IH C NOMOUbIO MOOUTLHO20 meneqhona.
2. HM3zyuenue npunyuna oeticmeus mparcgopmamopa.
3. HalmroneHue CrutONIHOTO M TMHEWYATHIX CIIEKTPOB UCITYCKaHUS
4. HabnwooeHue sgnenus oucnepcuu ceema.
KBanToBbIe siBJIeHUS
OmnsiThl Pezepdopna. [Inanerapnas moaens atoma. Jlunetiuameie onmuueckue cnekmpul. Ilocnowe-
HUe U UCNYCKaHUue ceema amomamu.
CoctaB aTOMHOTO si/ipa. 3apsaoogoe u maccosoe yucia.
Hoepnvle cunvl. Onepeus cesazu amomuvix sdep. PaanoakTuBHOCTH. Anbda-, 6eTa- W ramma-
usnydenus. Ilepuoo nonypacnaoa. Memoowl pecucmpayuu 10epHuIX U3LYYeHU.
SAnepusie peakuuu. /enenue u cunmes adep. Ucmounuku snepeuu Connya u 36e30. Hoepnas suep-
eemuxa. Josumempus. Bruanue paouoakmuenvlx ULYYeHUU HA JHCUBble Op2aHusMul. IKoaocude-
cKue npobnemvl pabomel amMOMHbIX INEKMPOCMAHYUL.
Hemoncmpayuu:
Mopens onbiTa Peszepdopra.
Habntonenue TpexoB yactull B kamepe Buibcona.
Y CTpoNCTBO U IEHCTBHE CYETYMKA HOHU3UPYIOIINX YACTHII.
Jlabopamopuwie pabomot u onvimul (Kypcugom):
1. HaGmroneHue CIUIOUIHOTO U JIMHEWYATHIX CIIEKTPOB U3ITYUECHHUS.
2. VI3mepeHHe €CTECTBEHHOI'O PAHOAKTUBHOTO (DOHA T03UMETPOM.
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3. H3yueHue aeneHus siapa aroma ypaHa o ¢ororpapuu TpekoB

4. H3yueHue mpexos 3apsdiceHHbIX YaCmuy no 20mosvim (homozpapusam
Ctpoenue u 3Bo0ONUA Beesiennoi

COCTaB, CTPOCHUE U IMPOUCXOKIACHUC cojlHeUHOM cucTemsl. Ilmanersl u Manwie Tena CoHeuHOH

cucrembl. CTpoeHue, niryyenue u spontonus ConHua u 38e31. CTpoeHue 1 3Bosronus BeenenHoil.

Ne HanmeHnoBanue Bcero JlaGoparopHble OnbiTel | JlomamiHue
n/n Paznenos 4acoB U pe- paboThI OIBITHI U JIa-
3epBHOTO Bpe- OoparopHble
MEHU paboThI
1 MexaHu4ecKue sBiie- 21 3 3
HUS
2 DIIEKTPUUECKHE U 13 1 2
MAarHHUTHBIC SIBJICHUS
3 DIIeKTpOMarHUTHBIC 14 1 2 1
KOJICOaHHS U BOJIHBI
4 KBaHTOBBIC SIBICHHS 13 3 1
5 CtpoeHue u 3BOIIIO- 7
g Becenennoi
Hroro 68 8 7 2

TpeGoBanus K YPOBHIO IOATOTOBKH BBINNYCKHUKOB 9 Ki1acca
B pe3ynbrare usydyenus ¢pusuku B 9 kiaacce y4eHUK JODKEH
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ONHUCHIBATH U OOBACHATH (pU3MUecKHe FIBJIEHUSI: PABHOMEPHOE MPSIMOJIMHEIHOE
JBI)KEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBM)KEHUE, MEXaHHUYECKUe KOJeOaHus
¥ BOJIHBI, SJIEKTPOMArHUTHYIO MHTYKIIHIO;

HCNOJIb30BATh (PU3HUYecKHe NMPHOOPbI U M3MEpPUTeIbHble HHCTPYMEHThI s M3-
MepeHHs GU3MYeCKUX BeJMYHH: PACCTOSHUS, IPOMEXYTKA BPEMEHHU, CUJIBL;
NpeACTABJSATH Pe3ybTaThl H3MEePEeHHii ¢ MOMOUILIO Ta0JuI, TPa(PUKOB U BbISIB-
JATH HA JITO OCHOBe HAYKIMYECKHE 3aBHCHMOCTHM: IyTH OT BPEMEHH, CHIIBI
YIPYTroCTH OT YJUIMHEHUs MPYXHUHBI, CUJIbl TPEHUS OT CHJIbI HOPMAaJIbHOT'O JIaBJICHHUS,
nepuojia KojeOaHWii MasTHUKA OT JJIMHBI HWUTH, Nepuosia KojeOaHWi rpy3a Ha Mpy-
KHUHE OT HJIYCHI I'py3a U KECTKOCTU NPYKUHBI;

BBIPAaXKaTh pe3y/bTaThl H3MePeHUI U pacueToB B eiMHUIIAX MeKIyHAPOAHOI cH-
crembl (Cu);

NPHUBOMTH NMPUMEPbI NPAKTHYECKOT0 UCNOIb30BAHUS (PU3NYECKUX 3HAHUN O Me-
XaHWYECKHX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

peliaTh 3aa4M HA IPUMeHeHHe U3YyYeHHBIX PU3NYeCKUX 3aKOHOB;

OCYULIECTBJISATH CAMOCTOSITEIbHBI MOUCK WHGOPMANIMU €CTECTBEHHO-HAYYHOTO CO-
JIepKaHusl C UCTOJIH30BAHUEM PA3IMYHBIX UCTOYHHUKOB (YU4EOHBIX TEKCTOB, CIPAaBOY-
HBIX U HayYHO-TIOMYJISAPHBIX M3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTep-
HeTa), ee 00pabOTKy U MPECTaBIEHUE B Pa3IMYHBIX (opMax (CIOBECHO, C MOMOILBIO
rpauKOB, MATEMAaTHYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);
HCIO0JIb30BaTh MPHOOpeTeHHbIE 3HAHUS U YMEHHS B MPAKTUYECKOii 1esITeJIbHOCTH
U NOBCEHEBHOI )KM3HM: I o0ecrieyeHns 6e30MacHOCTH B MPOIECCe UCTIONb30BaHMs
TPAHCHOPTHBIX CPEACTB, PAMOHATBHOTO MPUMEHEHHS MPOCTHIX MEXaHW3MOB; OLIEHKH
0€30I1aCHOCTH PaJUallMOHHOTO (POoHA.



ILnanupyembie pe3yJbTaThl H3yYeHUsI Kypca QU3NKH
NpeACTaBJEeHbI HA IBYX YPOBHSIX: 6230BOM H NOBBIIICHHOM
(MponHMCaHHOM KypPCHBOM)

I[To oxoHyanuu 9 kiacca mpeanoaaraeTcs AOCTKEHHE 00yJaroIMMUCS YPOBHS 00pa30BaHHOCTH
U JMYHOCTHOM 3penocTH, cooTBeTcTBYIomuX denepanbHomMy 00pa3oBaTelbHOMY CTaHAAPTY, YTO
MO3BOJIUT OOYYAIOUIMMCS YCHEIIHO CAaTh T'OCYIAapPCTBEHHYIO (MUTOTOBYIO) aTTECTAIMIO M TPONTH
coOecenoBanue npu nocrymieHuu B 10 kiacc mo BEIOpaHHOMY MPO(UITIO, JOCTUTHYTH COLUATBHO
3HAYUMBIX PE3YyJIbTATOB B TBOPYECKOW JCSITEIHLHOCTH, CIOCOOCTBYIOMUX (POPMHUPOBAHUIO KAUECTB
JUYHOCTH, HEOOXOIUMBIX JJIsl YCIIEITHON caMOpeaIn3aliy.
MexaHu4eckue siBJIeHHUS
BbINyCKHUK HAYYUTCS:
* pacrio3HaBaTh MEXAHWYECKUE SBJICHHS U OOBSICHATH Ha OCHOBE MMCIOIIMXCS 3HAHUI OCHOBHBIE
CBOMCTBA WJIM YCJIOBHUS TMPOTEKAHUS OTUX SABJICHUN: pAaBHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJINHEHHOE BM)KEHUE, CBOOOTHOE MAJCHHUE TEJ, HEBECOMOCTh, PABHOMEPHOE JIBHKEHHE TI0
OKPY>KHOCTH, HHEpIUS, B3aUMOJCHCTBUE TeJ, epeiaya AaBlieHUs TBEPABIMU TeJIaMHU, KUAKOCTIMHU
U ra3amu, atMoc(epHOe MJaBleHHE, IUIABaHWE TEN, PAaBHOBECHE TBEPABIX Tel, KojeOaTelbHOe
JBUKEHHE, PE30HAHC, BOTHOBOE JABM)KCHUE;
* ONIUCBHIBATh HM3yYCHHBIC CBOWCTBA TEI M MEXAHWYCCKUE SIBJICHUS, HWCIOJB3YsA (QU3nIecKue
BEJIMYUHBI: MYTh, CKOPOCTb, YCKOpPEHHE, Macca Teja, IUIOTHOCTh BEUIeCTBa, CUia, IaBJICHUE,
UMITYJIbC TeJla, KHHETWYEeCKash OJHEpPrus, IOTCHIMAIbHAS JHEPrusi, MeXaHudeckas pabora,
MexaHuueckas MomHocTh, KIIJI mpocTtoro mexaHumsma, cuia TpEHHUS, aMIUTUTyJa, MEPUOI U
JacToTa KoJeOaHWM, JJIMHA BOJTHBI M CKOPOCTh €€ PacIpOCTPaHEHUS; TPU ONMHUCAHWUU TPABUIBHO
TPaKTOBaTh (PU3NYECKUIN CMBICI UCIOIb3YEMbIX BEIMYUH, UX 0003HAYEHUS U €AUHULIBI H3MEPEHUS,
HaXOJIUTh (POPMYJIBI, CBA3BIBAIOINIUE NaHHYIO PU3NICCKYIO BEIMYMHY C IPYTUMU BEIIMYUHAMM;
* aHAJIM3UPOBATh CBOWCTBA TEJI, MEXAHUYECKHE SIBJICHHS U MPOLECCHI, HCIONb3yd (PU3NUYECKUE
3aKOHBI W TPUHIMIBL 3aKOH COXPAHCHHS JOHEPrud, 3aKOH BCEMHPHOTO TATOTCHUS,
paBHonelcTByomas cuia, |, 1l u 1l 3akonsr HetoToHa, 3aK0H coXpaHeHus: UMITylbca, 3aKoH ['yka,
3akoH [lackais, 3akoH ApXuMesa; MPH 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €r0
MaTeMaTHYeCKOE BBIPAKECHUE;
* pa3nM4YaTh OCHOBHBIC TPU3HAKH W3YYCHHBIX (U3MUECKUX MOJENCH: MarepuaibHas TOYKa,
WHEepIHaIbHas CUCTeMa OTCUETa,
* pemarp 3a/1a4M, UCTIOIB3ys (pU3MUeCcCKUe 3aKOHBI (3aKOH COXPAHEHUS DHEPTUH, 3aKOH BCEMUPHOTO
TAroTeHus, npuHuun cynepnosuuuu cui, |, Il u Il 3akonsl HbeloToHa, 3aKOH coxpaHeHHs
MMITYJIbCa, 3aKOH ['yka, 3akoH [lackans, 3akoH Apxumena) u GopMyIIbl, CBSI3bIBAOIINE (PU3NUECKHE
BEJIMYUHBI (IIyTh, CKOPOCTh, YCKOpPEHHE, Macca Tejia, IUIOTHOCTh BEIECTBa, CUJIa, JaBJICHHE,
UMITYJIbC  TeJIa, KHHETWYECKash OJHEprus, TIOTSHIMAIbHAS JHEPrus, MeXaHudeckas pabora,
MexaHnuueckas MomHocTb, KIIJ mpocToro Mexanwsma, cuia TPEHHUS CKOJBKEHHs, aMIUIUTYA,
MEPUOJT M 9acTOTa KOJIeOaHUi, [UIMHA BOJIHBI M CKOPOCTH €€ paclpoCTpaHeHHs): Ha OCHOBE aHAJIN3a
YCIOBUS 3a/1a4¥l BBIACNIATh (U3MUYECKUE BETUYUHBI U (DOPMYIBI, HEOOXOIUMBIE AJisi €€ peleHus, U
MIPOBOJUTH PACUYETHI.
BbINnyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:
* UCNONBL306AMb 3HAHUA O MEXAHUYECKUX SBNeHUsX 6 NOBCeOHeSHOU MHCU3HU Ol obecneyeHus
bezonacnocmu npu obpaweHuu ¢ npudoOpamMu U MexHUYecKUMU YCmpoucmeamu, OJisl COXPaHeHUs
300p08bsL U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOEeHUS 8 OKpYHcalowell cpeoe;
* IPUBOOUMb NPUMEPLL NPAKMUYECKO20 UCHONb308AHUA (PUIUYECKUX 3HAHUL O MeXaHU4ecKux
ABNEHUAX U  (DUIUYECKUX 3AKOHAX, UCNONb308AHUS B0300HOBIAEMbIX UCMOYHUKOS OHEPIUU,
IKONI02UUECKUX NOCAEOCMBULL UCCTe008AHUA KOCMUYECKO20 NPOCMPAHCIEA,
* paziuuams 2paHuybl HNPUMEHUMOCMU QU3UYEeCKUX 3AKOHO8, NOHUMAMb 6ceobujull xapakmep
@dyHOameHmanvbHublX 3aKOHO8 (3AKOH COXPAHEHUs MEeXAHUYEeCKol SHep2uu, 3aKOH COXPAHeHUs
UMRYTIbCA, 3AKOH 8CEMUPHO20 MASOMEHUs) U 02PAHUYEHHOCNb UCNONIb308AHUSL YACMHbBIX 3AKOHO8
(3axon I'yka, 3axon Apxumeoa u op.);
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* NPUEMAM NOUCKA U POPMYTUPOBKU OOKA3AMENbCNE BbIOGUHYMBIX 2UNOMe3 U MeopemuiecKux
8bI80006 HA OCHOBE IMNUPULECKU YCIMAHOBLEHHbIX (YaKmos;

* HAX0OUMb A0EKBAMHYI0 NPEONONCEHHOU 3a0aye PU3ULecKylo Mooelb, pa3peuams npooiemy Ha
OCHOBE UMEIOWUXCS 3HAHULL NO MeXAHuke C UCHOIb308AHUEM MAmeMamuiecko2o annapamd,
OYeHUBaMb peanrbHOCHb NOLYYEHHO20 3HAYEHUS (PUULECKOU BeNUYUHDI.

TenJioBble ABIEHUS

BbINyCKHUK HAYYUTCS:

* pacrio3HaBaTh TEIUIOBBIC SIBICHUS M OOBSACHATH HAa OCHOBE HMEIOIIMXCS 3HAHUH OCHOBHBIC
CBOMCTBA WM YCIOBHUSI NPOTEKaHHWS OSTUX sBIeHUM: muddy3us, usmMeHeHue oObEMaA Ten MpHU
HarpeBaHuu (OXJIAXKICHUHU), OONbIIAs CKUMAEMOCTh Ta30B, Majas CXXMMaeMOCTh JKUAKOCTEH W
TBEPABIX TEN, TEIUIOBOE paBHOBECHE, MCIAapeHHe, KOHACHCAlus, IJIaBJICHUE, KPHUCTaIM3allus,
KUIICHHE, BIAXHOCTh BO3yXa, PA3JIMYHbIE CIOCOOBI TEIUIONEPE1aun;

* ONIUCHIBATh M3yYCHHBIC CBOMCTBA TEJ M TEIUIOBBIE SIBICHUS, UCIONb3YsSd (PU3NYECKUE BEIUUMHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPIHsl, TEeMIIeparypa, yAeldbHas TeIUIOEMKOCTh BEIECTBA,
yaenpHas TeIUIOTa IUIaBJIEHUS U MapooOpa3oBaHUsl, yJeibHas TEIIOTa CropaHus TOIUIMBA,
KOX(QPHUIHUEHT MOJIE3HOTO JNEHCTBUS TEIJIOBOTO JIBUTATEINS; MIPH ONMCAHUH MPABUIBHO TPAKTOBATH
(bu3MYECKUN CMBICT HCIOIB3YEMbIX BEIMYHH, UX 0003HAUYECHUS U €IUHHIIBI U3MEPEHHs, HAXOIUTh
(hopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYHHY C APYTUMH BETHUYNHAMU;

* aHAJIM3UPOBATh CBOMCTBA TeEJ, TEIUIOBBIC SIBJICHMS M MPOIECCHI, UCMOIb3YsI 3aKOH COXPaHECHHS
SHEPIUH; PA3INYaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €0 MaTEMaTHYECKOE BBIPAXKECHUE,

* pa3nuy4aTh OCHOBHBIE MMPU3HAKU MOJIETICH CTPOCHUS Ia30B, KUAKOCTEH U TBEPBIX TEIl;

* pemarh 3a/Ja4M, HCIONB3Ysl 3aKOH COXPAaHEHHs SHEPTHH B TEIUIOBBIX Ipoleccax, (OpMyIbI,
CBsI3bIBatOIME (pU3MUECKE BEIMUMHBI (KOJIUYECTBO TEIIOTHI, BHYTPEHHSAS YHEPIHs, TEMIEparypa,
ylenbHas TETIOEMKOCTh BEIECTBA, yJelbHAs TEIJIOTa IUIABJICHUS M IMapooO0pa3oBaHus, yaelIbHas
TEIIOTa CrOpPaHMsl TOIUIMBA, KOA(D(HUIIMEHT MMOJIE3HOTO AEHCTBHUS TEIIOBOTO JIBUTaTelis): Ha OCHOBE
aHaJM3a YCJIOBUS 3aJaud BBIICIATH (DU3MYECKHE BEIMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE I e
pelIeHus, ¥ MPOBOJIUTH PACUETHI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

* UCNONL306AMb 3HAHUS O MENI0BbIX SGIeHUAX 6 MNOBCEOHeBHOU MHCU3HU Ol obecneyeHus
be3onacnocmu npu odopaweHuu ¢ npubopamu U MmexHudecKUMu yCmpoucmeamu, 0 COXPaHeHus
300p06bsl U COONIVOEHUSL HOPM IKOJIO2UYECKO20 NOBeOeHUsl 8 OKpydcarowell cpede; npusooums
npumepbl IKON02UHEeCKUX nocredcmsuii pabomsi osuecamenei eHympenHezo ceopanus (ABC),
MEeNnJI08bIX U 2UOPOINIEKMPOCMAHYULL,

* IPUBOOUMDb NPUMEPLI NPAKIMUYECKO20 UCNONIb30BAHU PUBUYECKUX SHAHUL O MENN0BbIX SANEHUSX,
* paziuuams 2paHuybl NPUMEHUMOCU QU3UYEeCKUX 3AKOHO8, NOHUMAMb 6Ceobuwull xapakmep
@dyHOameHmanvbublX u3ULecKUX 3aKOHO08 (3AKOH COXPAHEHUsI IHep2UU 8 Men08bIX NPoyeccax) u
02PAHUYEHHOCMb UCTIOIb308AHUS YACTNHBIX 3AKOHO8,

* NPUEMAM NOUCKA U (POPMYTUPOBKU OOKAZAMENbCNE BbIOBUHYMBIX 2UNOMe3 U MeopemudecKux
8160008 HA OCHOBE IMNUPUYECKU YCIMAHOBIEHHbIX (PaKmos;

* HAXOOUMb A0EKBAMHYI0 NPEOlONHCEHHOU 3a0aye Qu3udecKyro Mooeb, papeuams npooiemy Ha
OCHOBE UMEIWUXCS 3HAHULL O MeNnl06blX SAGIeHUAX C UCNONb308AHUEM MAMeMamuiecKozo
annapama u oyeHusamv pearbHOCMb NOAYYeHHO20 3HAYeHUs DU3UYECKOU GeTUYUHDL.
JJIeKTPHYeCKHE U MATHUTHBIE SIBJIEHUSI

BbpinyckHUK Hay4uTCH:

* pacro3HaBaTh JJIEKTPOMArHUTHBIC SBJIEHUS M OOBACHATH HAa OCHOBE HMMEIOLIUXCS 3HAHHUH
OCHOBHBIE CBOWCTBA WJIM YCIIOBHS TPOTEKAHUS dTHX SBICHHUNA: dJICKTPU3AIMS Tell, B3aUMOJICHCTBHE
3aps/ioB, HarpeBaHWe IPOBOJAHMKA C TOKOM, B3aUMOJIEWCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKIHS, TEHCTBAE MArHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM, MPSIMOJIMHEHHOE PacIipOCTpaHEHUE
CBETa, OTPAXXEHHE U MPEIOMIICHHE CBETA, AUCIIEPCHUs CBETA;

* OTIMCHIBATh M3yYCHHBIC CBOWCTBA TENl W JJICKTPOMATHUTHBIC SIBICHUS, WCIIONB3YS (DU3HUYECKHE
BEJIMYMHBL: JJIEKTPUUYECKUI 3apsi, CUiIa TOKa, JJIEKTPHUUECKOE HANpsHKEHHE, HIIEKTPUUYECKOoe
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COIIPOTHBIICHUE, YIIEIbHOE COMPOTHUBICHHE BEIIECTBA, pabOTa TOKA, MOIIHOCTh TOKa, (POKYCHOE
paccTOsIHUE U ONTHYECKas CHJIa JIMH3BI; TIPH ONHMCAHWU IPABIIBLHO TPAKTOBATh (PU3NIECKUI CMBICIT
UCTOJBb3yEeMbIX BEJIMYMH, WX OOO3HAYCHHMS U EIMHUIBI H3MEPEHUs; YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIUE JAHHYIO (PU3UUECKYIO BEJIMUUHY C APYTUMH BEITUIHHAMU;

* QHAJIN3UPOBAThH CBOMCTBA TEJ, 3JCKTPOMArHUTHBIC SIBIICHUS U MPOLECCHI, UCTIONB3YS (hrU3HYecKue
3aKOHBI: 3aKOH COXPAHEHUsI AJIEKTPUIECKOTo 3apsAaa, 3akoH OMa [uis yJacTKa LenH, 3aKoH J[koyrs-
Jlenna, 3aKOH TPSMOJIMHEWHOTO pPACHPOCTPAHEHHUSI CBETA, 3aKOH OTPAXKEHUS CBETa, 3aKOH
NpPEJIOMJICHUSI CBETa; MPH OJTOM pa3Id4aTh CIOBECHYIO (OpMYyIMpPOBKY 3aKOHa U  €ro
MaTEeMaTHYECKOE BBIPAKCHNUE;

* pemiaTh 3a/1a4u, UCTIONB3Ys (pru3ndeckre 3aKoHbI (3akoH OMa JuIs yyacTka Iernu, 3akoH Jxoyms—
JleHna, 3aKOH TNPSMOJIMHEWHOTO pPACHPOCTPAHEHHUSI CBETA, 3aKOH OTPAKEHUS CBETAa, 3aKOH
OpeNoMJIeHHsI CcBeTa) H  (OPMYJBI, CBS3bIBaONIME (QHU3MYECKHE BEIMYMHBI (CHJIa TOKa,
AJIEKTPUUYECKOE HANPSHKEHHE, JJIEKTPHUECKOE CONPOTUBIICHUE, YICIbHOE CONPOTUBIICHUE
BEIlECTBA, paboTa TOKA, MOLIHOCTh TOKAa, (POKYCHOE pPACCTOSHHE W ONTHYECKas CUJIa JIMH3BI,
dopmynbl pacyéra 3JIEKTPUYECKOTO COMPOTUBIICHUS IPH TOCIEIOBATEIILHOM M TapajlieTbHOM
COEIMHEHUH TPOBOTHUKOB); HA OCHOBE aHAJIN3a YCIOBHS 33aJa4M BBIIEIATh QU3MYECKUE BETUUMHbI
1 GOPMYIIBI, HEOOXOAUMBIE /IS €€ PEUICHHUS, ¥ IPOBOIUTH PACUETHI.

BbINMyCKHHK MOJTYYHT BO3MOKHOCTh HAYYUTHCH:

* UCNONIL308AMb  3HAHUA 00 INEKMPOMASHUMHbIX AGJEHUAX 8 NOBCEOHEGHOU HCU3HU  OJif
obecneuenus 6e30naACHOCMU NPU 0OpaWjeHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, 05
coxpanenus 300p06bs U COONI00EHUs. HOPM IKOJIO2UHECKO20 NogedeHUs 8 OKpycarouyeli cpeoe;

* NPUBOOUMDb NPUMEPLL NPAKMUYECKO20 UCNONb308ANHUSA DUBUYECKUX ZHAHUL O DIeKMPOMACHUMHBIX
ABNEHUAX,

* PA3IUYAMb SPAHUYLL NPUMEHUMOCTU (DU3UYECKUX 3AKOHOS8, NOHUMAMb 8Ceobwull Xapaxmep
@yHnoamenmanoHuIX 3aKOHO8 (3AKOH COXPAHMEHUs INEeKMPUHECKo20 3apsaod) U O02paHudyeHHOCb
UCNONIb308AHUSL YACTHBIX 3aKOHO08 (3akon Oma 015 yuacmka yenu, 3akou [owcoyna—/lenya u op.);

* npuémam nocmpoeHus Qusuueckux mooenell, NOUCKa U QOPMYIUPOSKU OOKA3AMENbCNE
BLIOBUHYMBIX 2UNOME3 U MeoPemuieckux 6bl80008 HA OCHOBE SMNUPUHECKU YCTAHOBIIEHHbIX
Gpaxmos;

* HAX0OUMb A0EKBAMHYI0 NPEONONCEHHOU 3a0aye Pu3UUecKyl0 MoOelb, paspeuams npodiemy Ha
OCHOBe  UMeIoWUXcsi  3HaHull 00  J1eKMPOMACHUMHBIX — AGNEHUAX  C  UCNONIb308AHUEM
Mamemamuyecko2o annapama U OyeHusamv pPearbHOCb NONYYEHHO20 3HAYeHUs Qu3uiecKoll
BENUUUHD.

KBanToBbIe siBJIeHUS

BbINyCKHUK HAYYUTCS:

* pacro3HaBaTh KBAaHTOBBIE SIBIIEHUS M OOBSCHATH Ha OCHOBE MMEIOLIMXCS 3HAHUM OCHOBHBIE
CBOWCTBAa WJIM YCIIOBHSI TPOTEKAHWs OSTHX SBJICHUH: €CTECTBEHHAss H HCKYCCTBEHHAs
PalliOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa U3JIy4eHHs;

* OMMCHIBATh HM3y4YCHHBIC KBAHTOBBIC SIBJICHHS, WCIIONB3YS (DH3MUECKHE BEIHMYUHBI: CKOPOCTb
3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETa, NMEpPHOJ MOJypaclajaa; Npu ONMUCAHUU
MPAaBUIILHO TPAKTOBATh (PU3NUECKUN CMBICI UCIIONB3YEMBIX BEIIMYHH, UX 0003HAYCHHS M €ITUHUIIBI
U3MEpEHUs; yKa3blBaTh (OPMYJIbl, CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYIO0 BEIMYMHY C JAPYTHUMHU
BEJIMYMHAMH, BBIYHUCIISITh 3HAYCHNE (PU3UIECKON BEITMYMHBI;

* QHAJIM3UPOBATh KBAHTOBBIC SBJICHUS, HUCIONb3YS (DU3MUYECKHE 3aKOHbI M TOCTYJAThl: 3aKOH
COXpaHEHHS DHEPTHH, 3aKOH COXPAHEHUS AJIEKTPHUECKOTO 3aps/a, 3aKOH COXPAHEHUsS MacCOBOTO
qucia, 3aKOHOMEPHOCTH U3JTY4EHUS U MOTJIOIIEHUS CBETa aTOMOM;

* pa3nu4aTh OCHOBHBIC TPU3HAKW TUIAHETAPHOW MOJENH aToMa, HYKIOHHON MOJETH aTOMHOTO
sazpa,

* IPUBOAMWTH TPHUMEPHl  TMPOSBICHHS B TNPHPOJE W  MPAKTHYECKOTO  HCIOJIB30BAHHS
PalMOaKTUBHOCTH, SIEPHBIX U TEPMOSIEPHBIX PEAKLUH, TUHEWYAThIX CIIEKTPOB.

BbINYyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:
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* UCNONb308aMb NOJYUEHHble 3HAHUA 6 NOBCEOHEBHOU JHCU3HU Npu obpawenuu c¢ npudbopamu
(cuemuuK UOHUBUPYIOWUX Yacmuy, O003uMemp), Ol COXPAHEHUsL 300P068bs U COONOOEHUS HOPM
9KOI02UUECKO20 NOBEOCHUS 8 OKpYdHcaloujeli cpeoe;

* COOMHOCUMb IHEP2UIO CBS3U AMOMHBIX S0€p ¢ 0epeKmom Maccol,

* IPUBOOUMb NpUMEPbL GIUAHUAL PAOUOAKIMUBHBIX USLYYEHUN HA JHCUBbLE OP2AHUBMbL, NOHUMAMDb
NpUHYUnN Oeticmsusi 0o3umempa,

* NOHUMAMb  9KOJO2UYecKUue npoobiemvl,  BO3HUKAOWUE NpU  UCHOIb30BAHUU  AMOMHBIX
NEKMPOCMAHYUL, U NYMU peuleHust SMux npooiem, nepcneKmuebl UCNOIb308AHUSL YAPABIAEMO20
MEePMOSIOEPHO20 CUHME3A.

Ilnannpyemble pe3yabTarhbl popmupoBanus Y'Y/l npeacraBiieHbl HA ABYX YPOBHAX:
0a30BOM U MOBBIIEHHOM (IIPONUCAHHOM KYPCHBOM)

Jluunocmmuule ynueepcanvnle yueoHnwle oelicmeus

VY BBITyCKHUKA OYAYT chOpMUPOBAHBIL:

"BHYTPEHHSS IO3MIMA ULIKOJBHUKA HA YPOBHE IIOJOKUTEIBHOIO OTHOIIEHUS K ILKOJE,
OpPHEHTAIlMH Ha COJAEP)KaTeIbHbIE MOMEHTHI IIKOJBHOM NEHCTBUTEIFHOCTH M MPHHATUS 00pasna
«XOpOILEro yYEHUKA»;

‘IIMpOKasT MOTHUBALIMOHHAs OCHOBAa Y4YeOHOW JEeSATENbHOCTH, BKJIIOYAIOIIAs COLMAJIbHBIC,
y4eOHO-1103HaBaTEIbHbIC U BHEIIIHUE MOTHBBHI;

-y4eOHO-TIO3HABATENbHBI MHTEPEC K HOBOMY YYE€OHOMY MaTepually M CIIOCO0aM pemIeHHs
HOBOM 3a/7a4H;

‘OpPHEHTAIMsl Ha TOHMMaHHWE TMPHYMH yclexa B y4eOHOH AeATeNbHOCTH, B TOM YHCJIE Ha
cCaMOaHaJM3 U CaMOKOHTPOJb pe3yibTaTa, Ha aHAJINW3 COOTBETCTBUS PE3yJbTaTOB TPEOOBAHUSAM
KOHKPETHOM 33J1a4M, Ha IOHUMAaHUE NPEIIIOKEHUM U OLICHOK YYUTEJIEeH, TOBApPUILEH, POJUTEIEH U
JOPYTUX JIIOJIEH;

*CIIOCOOHOCTH K CAMOOIICHKE Ha OCHOBE KPHUTEPHEB YCIEIIHOCTH Y4eOHOU AEATEIbHOCTH;

"‘OCHOBBI T'PAXJIAHCKOW MJIEHTUYHOCTH, CBOEH ATHHYECKOM MPHUHAJICKHOCTH B (opme
OCO3HaHUs «SI» Kak uJjieHa CeMbH, NPEIACTaBUTENs Hapoja, IpaxnaHuHa Poccum, uyBcTBa
COIIPUYACTHOCTH U TOPJOCTH 3a CBOK PoauHy, Hapoa M UCTOPHUIO, OCO3HAHUE OTBETCTBEHHOCTH
YeJioBeKa 3a o011ee 01aronoyyque;

"‘OpPHEHTAIMs] B HPAaBCTBEHHOM COJIEPKAHUM M CMBICIE KaK COOCTBEHHBIX IMOCTYIKOB, TaK U
ITOCTYIIKOB OKPY’KAOIIUX JIFOJEH;

‘3HAHHE OCHOBHBIX MOpaJbHBIX HOPM M OpHMEHTallMs Ha WX BBINOJHEHME, AuddepeHunanus
MOpaJIbHBIX M KOHBEHIIMOHAJIBHBIX HOPM, Pa3BUTHE MOPAJBLHOTO CO3HAHMS KakK MEPEXOJHOT0 OT
JOKOHBEHIIMOHAJIBHOTO K KOHBEHIIMOHAJIbHOMY YPOBHIO;

‘Pa3BUTHE D3TUYECKUX YYBCTB — CTbIA, BHUHBI, COBECTH KaK pPETyJISITOPOB MOPAJIbLHOTO
MIOBE/ICHNUS;

"IMIIATHS KaK TOHUMaHUE YyBCTB JIPYTUX JIOJEH U conepeXKUBaHUE UM;

"YCTaHOBKa Ha 3/10pOBBII 00pa3 *KHU3HH;

"OCHOBBI JKOJIOTUYECKOM KYJIbTYpbl: MPUHSATHE LEHHOCTU IPUPOAHOIO MHpa, TOTOBHOCTH
cleoBaTb B CBOEH  JEATEIIBHOCTM HOPMaM  NPUPOAOOXPAHHOIO, HEPACTOUUTENIBHOIO,
3/10pOBbECOEPEraroIero MoBEACHUS;

"qyBCTBO IPEKPACHOIO M OCTETHMYECKHE 4YYBCTBA HA OCHOBE 3HAKOMCTBA C MHUPOBOM M
OTEYECTBEHHOU Xy/10’KECTBEHHON KYJIbTYpOIl.

BoinyckHux noayuum 603mMoACHOCMb 05l QOPMUPOBAHUSL:

"GHYmMpeHHel  no3uyuu  00yuaowecocsi Ha YpPOGHE  NONOACUMENLHOSO OMHOUIEHUS K
006pazo6amenvHOMy  YUpedtCOeHuIo, NOHUMAHUA HeoOXOOUMOCMU YYeHUs, 6blPAICEHHO20 6
npeobnadanuu yueoOHo-nO3HABAMENbHBIX MOMUBOE U NPEONOYUMEHUU COYUATbHO20 CROCODA OYEHKU
3HaHUll;

*BbIPAIICEHHOU YCMOUYUBOU YUeOHO-NO3HABAMENbHOU MOMUBAYUU YUEeHUS,

*YCmMoU4UB020 y4ebHO-NO3ZHABAMENbHO20 UHMeEPeCcd K HOBbIM 00WUM CNOCODAam peuleHus 3a0ay,
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“A0eK8aAMHO20 NOHUMAHUSL NPUHUH YCHEeUHOCMU/HEYCNEWHOCIU V4eOHOU 0esimelbHOCU,

‘NOJLOJHCUMENbHOU  A0eK8AMHOU  OUPDPEPEHYUPOBAHHOU CAMOOYCHKU HA OCHOBE KpUumepusl
VCHeWHOCMU Peanu3ayuu COYUAIbHOU POIU «XOPOULE20 VHCHUKAY,

‘KOMNEMEeHMHOCMU 6 pPeanu3ayuu OCHO8 2PANCOAHCKOU UOCHMUYHOCIU 6 NOCMYNKAX U
oesimenbHOCm,

“MOPAIbHO20 CO3HAHUSL HA KOHBEHUUOHANILHOM YPOS8HE, CHOCODHOCMU K PEUEHUI0 MOPALbHbIX
OunemMM Ha OCHOBe Yuéma No3uyuil NapmHEPOs 8 0OWeHUL, OPUCHMAYUU HA UX MOMUBHL U YY8CMEd,
YCmouuugoe ciedo8anue 8 N08eOeHUU MOPAIbHbIM HOPMAM U SMUYECKUM MPebOSaAHUAM,

‘YCMAHOBKU HA 300PO6bLIL 0OPA3 HCUZHU U PEaTU3ayuu €€ 6 peaibHOM N0BEOEHUU U NOCIMYNKAX,

‘OCO3HAHHBIX YCMOUYUBBIX ICTNEMUUECKUX NPEONOYMEeHULl U OPUSHMAYUU HA UCKYCCMBO KAaK
BHAYUMYIO Chepy Ueno8eUecKoll HCUZHU,

“OMNAMUU KAK OCO3HAHHO20 NOHUMAHUSL YY8CME OPYeUX 00U U CONEPENCUBAHUL UM, BblPA-
AHCAIOWUXCSL 8 NOCMYNKAX, HANPAGIEHHBIX HA NOMOWb U 0Decnederue Oaa2onoayyusl.

Pezynamuenvie ynueepcansHule yuednvle Oeiicmeus

BeinmyckHUK Hay4uTCs:

‘“TIPUHIMATB ¥ COXPAHATH YUEOHYIO 3a71a4y;

"YUUTBHIBaTh BBIJICJICHHbIE YYHUTEIEM OPHEHTUPBI JNEHCTBHUS B HOBOM YUE€OHOM MaTepuaie B
COTPYIHUYECTBE C YUUTEIIEM;

‘IUIAHUPOBATh CBOM JIEHCTBHS B COOTBETCTBMM C IIOCTaBJICHHOW 3ajauyedl U YCIOBUSAMHU €€
peanu3alyu, B TOM YKCIIe BO BHYTPEHHEM IIJIAHE;

"YUUTHIBATh YCTAHOBJICHHbIE [IPABUJIA B IUIAHUPOBAHUM U KOHTpPOJIE CIoco0a peleHus;

"OCYIIECTBIISATh HMTOTOBBIA M TIOMIATOBBIM KOHTPOJIb MO pe3yibTary (B ciyd4ae pabOTHI B
MHTEPaKTUBHOM Cpejie MO0Ib30BAThCS peaKkUel Cpeibl pelIeHus 3a/1a4n);

‘OLICHUBATh MPABWIBLHOCTH BBIIIOJHEHHS JEHCTBUS HAa YPOBHE aJI€KBaTHOW PETPOCHIEKTHBHOM
OLIEHKU COOTBETCTBHS Pe3yIbTaTOB TPEOOBAHUAM JAHHOM 3aJjauu U 3aJJauHOi 001acTH;

‘aJIeKBaTHO BOCIIPUHHMMATH TPENJIOKECHHUS M OICHKY YyYHTEJCH, TOBAapHINEH, pOoAMTENeH |
JIPYTUX JIIOJIEH;

‘pazIuyaTh Criocod U pe3ysabTaT JeHCTBUS;

*BHOCUTH HEOOXOIMMbIe KOPPEKTUBBI B JIEHCTBHUE MOCIIE €r0 3aBepIICHUs] HA OCHOBE €r0 OLIEHKH
U yu€Ta XapakTepa CIeIaHHBIX OIIMOOK, MCIIONB30BaTh MPEIOKEHUS M OLEHKU JUIS CO3IaHHUs
HOBOT0, 60JIee COBEPIIEHHOT0 Pe3ylbTaTa, UCI0Jb30BaTh 3aMucCh ((pukcanuio) B 1udpoBoit popme
X0Zla W PE3yNbTAaTOB pPEIIeHHs 3a/Ja4d, COOCTBEHHOH 3BydYalllell pedn Ha pPyCcCKOM, POJHOM H
MHOCTPAHHOM SI3bIKaX.

Buinycknux noayuum 603MOo}CHOCHb HAYYUMbCAL:

“8 compyoHu4ecmee ¢ yuumenem cmasums Hogvle yuebHbvle 3a0aull;

"npeodpazoevIeams NPAKMUYECKyIo 3a0ayy 6 NO3HABAMENbHYIO,

“NPOABNAMb NOZHABAMENbHYIO UHUYUAMUBY 8 YUeOHOM COMPYOHUYecmae;

"CaMOCMOAMENbHO  YUUMbIGAmb  6blOENeHHble Yuumenem OpuUeHmupvl Oeticmeuss 6 HO8OM
yuebHOM Mamepuarne;

"0CYWeCmEIAmb KOHCMAamupylowui 1 npeoeocxunjarowutl. KOHmpoab no pe3yibmamy U no
cnocoby oeticmeus, akmyaibHbulil KOHMPOJib HA YPOGHE NPOU3BONbHO20 GHUMANUSL

"CaMoOCmoAmMenbHO A0eK8amHo OYEeHUBAMsb NPABUTLHOCMb GbINOJIHEHUs OeUCmeus U 6HOCUMb
HeobXxo0uMble KOpPEeKMUebl 8 UCHONIHEHUEe KaK N0 X00) €20 peanu3ayuu, max u 6 KoHye 0etcmesus.

Ilo3nasamenvnovie ynusepcanbHbvle yueOHble OClICMEU

BBIITyCKHHUK HayduTCSA:

"OCYILIECTBIATh MOMCK HEoOXonuMoW HMH(OpManUu A BBHIIOJHEHUS Y4E€OHBIX 3alaHUi C
HCIOJIb30BaHWEM Y4eOHOM JIUTEpaTypbl, SHIUKIONEIUMN, CIIPAaBOYHUKOB (BKJIOYasi 3JIEKTPOHHBIE,
UppPOBBIE), B OTKPHITOM HH(GOPMAIIMOHHOM IPOCTPAHCTBE, B TOM YHCIE KOHTPOIUPYEMOM
npoctpancTse MHTEpHETA;
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“OCYIIECTBIATH 3amuch ((hUKcaruio) BHIOOPOYHON HMH(OpMAIUK 00 OKpPYXKAIOIIEeM MHUPE U O
cebe caMoM, B TOM YHCIIe ¢ ToMotbio HHCTpyMeHToB UKT;

‘MCTIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHE CpEICTBAa, B TOM 4HCIE MOAENTH (BKIIOYas
BUPTYaJbHbIC) U CXEMbI (BKIIIOYAs KOHIIETITYaJIbHbIC) JJIs PEeLICHUs 3aja4;

‘CTPOUTH COOOIIEHUS B YCTHOM U MUCbMEHHOH (opme;

"OPUEHTHPOBATHCS Ha pa3HOOOpa3He Crioco0OB pelIeHUs 3a/1a4;

‘OCHOBAaM CMBICIIOBOTO BOCHPHUATHUS XYJOKECTBEHHBIX U TO3HABATEIbHBIX TEKCTOB, BBIACIATH
CYUIECTBEHHYIO HH(OPMALIHIO U3 COOOIICHHI pa3HbIX BUAOB (B IEPBYIO Ouepeib TEKCTOB);

‘OCYIIECTBIIATh aHAINW3 OOBEKTOB C BBIICJICHHUEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX
MIPU3HAKOB;

*OCYIIECTBIIATh CHHTE3 KaK COCTABIICHHE IIEJIOTO U3 YacTeH;

‘TIPOBOJIUTH CPaBHEHHE, CEPUALIUIO U KJIACCU(PHUKAIUIO MO 3a/IaHHBIM KPUTEPUSIM;

*YCTaHABIMBATh IPUYNHHO-CIICICTBEHHBIE CBSA3H B U3y4aeMOM KPYyTe SIBJICHUH;

‘CTPOUTHb pacCyX JAeHHs B (opMe CBSI3U MPOCTHIX CYXACHUH 00 OObEKTe, ero CTPOCHHH,
CBOMCTBaX U CBS3MX;

-000011aTh, T. €. OCYLIECTBIISITh T€HEPATU3ALIMIO U BbIBEIEHUE OOLIHOCTH IS LEJIOTo psiaa Win
KJ1acca eIMHUYHBIX 00bEKTOB Ha OCHOBE BBIJICJIICHUS CYIIIHOCTHOW CBSI3H;

*OCYILIECTBJIATH MOJABE/ICHUE IO MOHSTHE HAa OCHOBE PACIIO3HABAHUS OOBEKTOB, BBIICICHHUS
CYIIECTBEHHBIX ITPU3HAKOB U X CHHTE3a;

*yCTaHaBJIMBAaTh AHAJIOTUU;

“BIIQJZICTh PSIOM OOIIMX MPUEMOB PEIICHUS 3a/1a4.

Buvinyckuux nonyuum 603mMoACHOCMb HAYYUMBCL:

0CYUeCmenames paculupenHbvlil NOUCK UHGopmMayuu ¢ UCNOIb308AHUEM Pecypcos oubIuomex u
Humepuema,

‘3anuceleamnv,  Quxkcupogams  uHgopmayuio 06  OKpydcaouem  Mupe ¢ NOMOWbBIO
uncmpymenmos UKT,

*€030a6ambs U NPeooPaA308bIBAMb MOOENU U CXeMbl 05 peuleHusl 3a0a4,

‘OCO3HAHHO U NPOU3ZBOJILHO CIPOUNMb COOOWEHUS 8 YCIMHOU U NUCbMEHHOU hopme;

‘ocyuecmenams 6b100p Hauboaee 3PhekmusHbIX cnocobo8 peuteHus 3a0a4 6 3a8UCUMOCIU OM
KOHKDEMHbIX YCILOBUL,

0CYUecmenames CUHmMe3 Kak cocmaeienue yeno2o U3 4acmeltl, CamocmosmensHo 00Cmpausas u
80CNOIHASA He0OCMarwue KOMNOHEHMbL,

"OCYWecmenames CpasHeHue, cepuayuio U  K1accupukayuro, CamocmosimenbHo bloupas
OCHOBaHUS U Kpumepuu 0Jisl YKA3AHHbIX 102UYECKUX ONnepayull;

"CMpOUmMsb 102UYEecKoe paccydicoenue, eKaouarowee YyCmanosienue npudUHHO-cl1e0CmME8eHHbIX
ceasell;

*‘NPOU3BOTILHO U OCO3HAHHO 81A0eMb OOWUMU NPUEMAMU PeUleHUs 3a0aY.

Kommynurkamuenvie ynusepcaivnsie yuednvle oeiicmeus

BbimyckHUK HayduTCS:

*aICKBATHO MCIIOJIB30BaTh KOMMYHUKATHBHEBIC, ITPEKAC BCErO PCUYCBLIC, CPCACTBA IJIA PCHICHUS
pa3NIUYHBIX KOMMYHMKATHBHBIX 3a/1a4, CTPOUTh MOHOJOIMYECKOE BBICKA3bIBaHME (B TOM YHUCIIE
CONPOBOXAAsi €ro  ayJWOBU3YAIbHOM MOJJEP)KKOW), BIaAETh JAUalorudeckod  Qopmoit
KOMMYHHKAIIMH, UCIONb3Yys B TOM uucie cpeiacrBa u umHCTpyMeHThl MKT u aucraHimoHHOTO
OOILIEHHS;

*JI0ITycKaTh BO3MOKHOCTh CYILECTBOBAHMS y JIFOEH pa3InYHBIX TOUEK 3PEHMSI, B TOM YHCIIE HE
COBIMAJIAIOLIMX C €ro COOCTBEHHOM, M OpPUEHTUPOBATHCA Ha MO3MUIMIO MapTHEpa B OOIIEHUM U
B3aMMO/ICHCTBHH;

‘YUUTBIBATH pPA3HBIC MHCHHUA MW CTPEMUTLBCA K KOOPAWHALIUK Pa3INYHBIX HOSI/IHI/II\/’I B
COTPYJHHUYECTBE;

-(hopMyIIUpOBaTH COOCTBEHHOE MHEHHUE U MO3UIINIO;
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*IOTOBApUBATHCS U MPUXOAUTH K O0IIEMY PEIICHUIO B COBMECTHOMU JIEATEIHLHOCTH, B TOM YHCIIE
B CUTYallUU CTOJKHOBEHUS! MHTEPECOB;

‘CTPOUTH MOHATHBIC JIJIsl TAPTHEPA BHICKA3BIBAHUS, YUUTHIBAIOIINE, YTO MAPTHED 3HAET U BUJIUT,
a 4TO HET;

‘3a]1aBaTh BOIIPOCHI;

*KOHTPOJIUPOBATh JCHCTBUS MapTHEPA;

“MICTIONIb30BaTh PeUb JJIsl PErYJISIUN CBOCTO JCHCTBHS;

*aJIGKBaTHO HCIOJIb30BaTh PEUYEBBIE CPENICTBA JJIA PEIIECHUS DPA3IUYHBIX KOMMYHUKATHBHBIX
3aJ1a4, CTPOUTH MOHOJIOTHYECKOE BHICKAa3bIBAHHE, BIAIETh JUATOTHYECKON (hOpPMOH peun.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCL:

YUUMBIBAMb U KOOPOUHUPOBAMb 6 COMPYOHUYECMBEe NOZUYUU OpYeUX NH00el, OMmIUYHble Om
CcOOCMBEeHHO;

‘YUUMBIEAMb PA3Hble MHEHUS U UHMePechl U 000CHOBbIBAMb COOCMEEHHYIO0 NO3UYUIO,

‘HOHUMAMb OMHOCUMENILHOCIb MHEHULL U NOOX0008 K peuleHuio npoo.iembl,

“ap2yMeHmuposams C6010 NO3UYUIO U KOOPOUHUPOBAMb €€ C NOSUYUAMU NAPMHEPOS 8
compyoHuyecmee npu 8vlpabomre 0o6wWe20 peulenusi 8 COBMeCMHOU 0esimeIbHOCIU,

‘NPOOYKMUBHO COOEUCMB08aMb pA3peulenuio KOHQIUKMOE HA OCHO8e Y4éma UHmepecos u
nO3UYUll 6Cex Y4aCMHUKO8;

‘¢ yuémom yenel KOMMYHUKayuyu 00CmamoyHo moyHo, NOC1e008amenbHoO U NOJIHO Nepeoasams
Napmuépy HeooX00UMY0 UHDOPMAYUIO KAK OpUeHmup 0 ROCMPOeHUst OellCmEUsL,

"3a0a6amsv  80NPOCHl, HEOOXOOUMble 0N OpP2AHU3AYUU COOCMBEHHOU O0esImenbHOCMU U
compyonHuyecmsa ¢ NapmMHEPoM,

[0CYWecmenams  63aUMHbIL  KOHMPOIb U OKA3bl8aAmb 6 COmpyoHuyecmee HeobXo0umyio
83AUMONOMOUYb,

*A0eKB8AMHO UCNONIL308AMb Peub O/ NIAHUPOBAHUSL U PeYIAYUU CBOell OeAmeNlbHOCMU,

“A0eKBAMHO UCNOAB306AMb peyesble cpedcmaa O0Jisl dpphexmusno2o peuieHus pazHooOPaA3HbIX
KOMMYHUKAMUBHBIX 3a0aH.

HKT-komnemenmnocms
Paboma c mexcmom. nouck unghopmayuu u noHumanue nPOYUMAaAHHO20

BrinyckHuK Hay4uTCS:

“HaXOJWTb B TEKCTE KOHKPETHHIE CBE/IEHUs, (PaKThl, 3aJaHHBIC B SBHOM BUJIE;

"ONPEACIISITh TEMY U TJIAaBHYIO MBICIIb TEKCTA;

- IEIIUTh TEKCTHI Ha CMBICJIOBBIE YACTH, COCTABIISTH IJIaH TEKCTA;

‘BBIWIEHATh  COJEp)KAIIUEeCS B TEKCT€ OCHOBHBIE COOBITHS U YCTAaHABIMBATh HX
MOCIIE0BATEIBHOCTD; YIIOPSIA0YUBATh HH(POPMAIIHIO 110 33JJAHHOMY OCHOBAHHUIO;

‘CpaBHUBATh MEXAy COOO0N OOBEKTHI, ONMMCAHHBIE B TEKCTE, BBIACISAS JBA-TPU CYIIECTBEHHBIX
MPU3HAKa;

‘TIOHUMATh UHGOPMAIINIO, MPECTABIECHHYIO B HESBHOM BHUJE (HaNpuMep, HAXOAUTh B TEKCTE
HECKOJIBKO IPUMEPOB, TOKAa3bIBAIOIIUX ITPUBEAEHHOE YTBEPKICHUE; XapaKTEpU30BaTh SIBJIICHUE I10
€ro OMHUCAHUIO; BBIJICTSATH OOIINN MTPU3HAK TPYIIIBI SJIEMEHTOB);

‘TIOHUMaTh HHQPOPMAIIHNIO, TIPEJICTABICHHYIO pa3HBIMU CIIOCOOAMU: CIIOBECHO, B BUJIE TAOIUIIbI,
CXEMBI, THarpaMmbl;

‘TIOHUMATh TEKCT, OMUPAsCh HE TOJBKO Ha COJepKallytocs B HEM HH(OPMALINIO, HO U HA JKaHD,
CTPYKTYPY, BbIPa3UTEIbHbBIE CPEACTBA TEKCTA;

"MCIIOJIb30BaTh pPAa3JIMYHbIC BHUJBl UYTEHUS: O3HAKOMMUTEIBHOE, H3ydarollee, ITIOMCKOBOE,
BBIOMPATh HYXHBIN BUJ] YTEHUSI B COOTBETCTBHH C 1IETBIO YTECHNUS,

"OPUEHTUPOBATHCS B COOTBETCTBYIOIIMX BO3PACTY CJIOBApsX U CIPAaBOYHHUKAX.

Buinycknuk nonyuum 603modxcHOCMb HAYYUMBCA.!

‘UCNONBL3068AMb  (POpMATbHble dNeMeHmbl MeKcma (Hanpumep, Nno03a20N08KU, CHOCKU) O/
NOUCKA HYIHCHOU UHDOpMayuu;

‘pabomams ¢ HeCKONbKUMU UCMOYHUKAMU UHDOpMAYyUUL;
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rconocmaeisiimos qu)OpMaI/ﬂ/lIO, NOJIYYE€HHYIO U3 HECKOJIbKUX UCMOYHUKOB.

Paboma c mexcmom. npeobpazosanue u unmepnpemayus uH@Gopmayuu

BbInycKHHUK Hay4YHUTCA:

‘TIepeCcKa3bIBaTh TEKCT MOJIPOOHO U CKATO, YCTHO U MHUCHMEHHO;

‘COOTHOCUTH (hakThl ¢ oOuIeil uaeeil TekcTa, ycTaHaBIMBATh NMPOCTHIE CBS3U, HE MMOKa3aHHbIC B
TEKCTE HANpPsSIMYIO;

-(OpMyIIUPOBATh HECIIOKHBIE BBIBOJBI, OCHOBBIBASCh HAa TEKCTE; HAXOAWTh aPTryMEHTHI,
MOATBEPK/IAIOIINE BHIBOJ;

*COIOCTABIIATh U 00001IaTh COACPKAILYIOCS B Pa3HBIX YACTAX TeKCTa HH(GOPMAIIHUIO;

‘COCTaBJISTh HA OCHOBAaHHWH TEKCTa HEOOJBIIIOE MOHOJIOTHMYECKOE BBICKA3bIBAaHWE, OTBEYas Ha
MIOCTaBJICHHBINH BOIIPOC.

Buinycknux nonyuum 603mMoiCHOCMb HAYYUMBCAL:

-0enams GbINUCKU U3 NPOUUMAHHBIX MEKCMO8 ¢ YUEMOM Yellu UX OaNbHeuule20 UCNOIb308aAHUS,

‘cocmasnsims Hebobuue NUCbMEHHble AHHOMAYUU K MEKCMY, OM3bl8bl 0 NPOUUMAHHOM.

Paboma ¢ mexcmom: oyenxa ungopmayuu

BhInycKHUK Hay4uTCS:

‘BBICKAQ3bIBaTh OICHOYHBIC CYKJCHHUS M CBOIO TOUKY 3PEHHS O IPOYNTAHHOM TEKCTE;

"OLICHUBATh COJCPIKAHUE, S3BIKOBBIE OCOOCHHOCTH M CTPYKTYPY TEKCTa; ONPEIENIATh MECTO W
POJIb UIUTIOCTPATUBHOTO PsiZia B TEKCTE;

"Ha OCHOBE UMCIOIIUXCS 3HAHH, )KU3HEHHOTO ONbITa MOJBEPraTh COMHEHHIO JOCTOBEPHOCTD
MIPOYUTAHHOTO, OOHAPYKHBATh HEIOCTOBEPHOCTH MOJy4aeMBbIX CBEACHHIA, TPOOEITBI B MHGOPMAITUU
Y HaXOJUTh ITyTH BOCIIOJHEHUS ATUX MPOOEIIOB;

"y4acTBOBAaTh B YYEOHOM JHAlOre MPU OOCYKICHHHM IMPOYUTAHHOTO WM IMPOCITYIIAHHOTO
TEKCTA.

BoinyckHux noayuum 603mMOoNCHOCHb HAYUUMbCA:

*CONOCMABIsIMb PA3TUYHBLE MOYKU 3PEHUSL,;

*COOMHOCUMb NO3UYUIO ABMOPA C COOCBEHHOU MOYKOU 3DeHUs;

“8 npoyecce pabomuvl ¢ OOHUM UTU HECKOIbKUMU UCTIOYHUKAMU BbIAGISIMb 00CMOBEPHYI0 (Npo-
musopeuusyio) ungopmayuio.

Ilpunoscenusn

YuyeOHO-MeTOANYECKOe oO0ecneyeHne
CocraB YMK «®u3nka» 1js 7-9 Kiaccos:
e VYuebnuku «Pusukay». 7, 8, 9 knaccel. ABTop A.B. Ilepriikun (7, 8 kinaccer); A.B. Ileppimi-
kuH, E.M. I'yrauk (9 k1acc)
e PabGouas terpaap «Pusukay. 7 kinacc. ABropsl: T.A. Xannanosa, H.K. Xannanos
o Tectbl «®u3ukar. 7, 8, 9 knaccol. ABropsl: H.K. Xannanos, T.A. XanHanosa
o Jlumaktuyeckue Marepuansl «dusukay. 7, 8, 9 kinaccel. ABTopel: A.E. Mapon, E.A. Mapon
o COOopHHK BOIPOCOB U 337a4 1o ¢usnke. 7-9 knaccel. ABTopsl: A.E. Mapon, C.B. ITo30ii-
ckuit, E.A. Mapon
o Temarnueckoe u noypouHoe rianuposanue. 7, 8, 9 kiaccel. ABropsl: E.M. I'ytHuk, E.B.

Pri6akoBa
IIporpammHoe o0ecnieyeHne 1 YPOKOB (PM3MKH
1. Ortkpsitas pusuka. Yacts 1. Mexanuka. Tepmonunamuka. Mexanndeckue KoJe- h |
6anus 1 BosHbL- JJonronpynusiii: OO0 «®uzukon», 1997 r.
2. Ortxkpsitas pusuka. Yacts Il. DnexrpudectBo u maraetnsM. Ontuka. KBantoas h |
¢usuka.- onaronpyausiii: OO0 «Puzukon», 1997 r.
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3. DnekTpoHHBIN 3aga9HKK 10 pusuke.- M.: Menua [Tabmmmunr, 1997 . I

4. bonpmas sanukioneaus Kupuna u Medoaus.- M.: Kupun u Medoauii, 1999 r. hi

5. Ot myra no mazepa 2.0. UaTepakTuBHas sHnukinoneaus.- M.: Komnanus «HoBwrii i
Huck», 1998 .

6. Kypc ¢pusuku XXI| Beka. JI.51.bopeBckuii —M: MenunaXay3, 2002 r. i

PexoMeHnayemble caiiThbl M JJIEKTPOHHBIE OCOOMS N0 Pusnke

dusnka 1 BeexX http://physica-vsem.narod.ru/

dusnka http://www.fizika.ru

dusrika av-physics.narod.ru

dusrKa B aHUMAIHIX http://physics-animations.com

Knaccnas ¢pusuka http://xnaccuas pusmka

OINOP http://fcior.edu.ru

LHOP http://school-collection.edu.ru

Tectsl 110 u3HKe physics-regelman.com/

EI'D, TUA www.ege.edu.ru

EI'D, THA www.fipi.ru
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MartepuanbHO-TeXHUYECKHE YCJIOBHUS peaTu3alu NporpaMmbl
JIABOPATOPHOE OBOPYIOBAHUE

(Huxudopos I'.I'"., <nikiforowgg@gmail.ru>
BeJl.H.C. 1abopaTopuu ¢pusnyeckoro oopazosanus ICMO PAO)

1.1. ObOPYJIOBAHUE OBIIEI'O HASHAYEHUA

1) AMITEPMETPbBI IABOPATOPHBIE
a) AMIiepMmeTp ¢ mpezenom usmepenus 2 A u neHoii nenenus 0,1 A/nen;
0) Ammnepmetp ¢ npeaenom usmepenus 1 A u nenoit genenus 0,02 A/nern.
2) BOJIbLTMETP JIABOPATOPHBIN
[TocTostHHBIN TOK, Ipeaen u3mepenus 6 A, nena aenenns 0,2 B.
3) MUWJIJIMAMITIEPMETP [TIOCTOAHHOI'O TOKA C HYJIEM B HEHTPE HIKAJIbBI
5-0-5wMA mm 50 - 0 - 50 MA.
4) BECBI PBIYAXHBIE JIABOPATOPHBIE C HABOPOM T'IPhb:
100 r (1 wt.), 50 T (1 wt.), 20T (2 wrt.), 10 v (1 wr.), St (1 wr.), 2 1 (2 mt.), 1 v (1 mr.),
500 mr (1 mrt.), 200 mr (2 wr.), 100 mr (1 mwr.), 50 mr (1 wr.), 20 mr (2 wr.), 10 mr (1 mrT.).
5) AMHAMOMETPHI JIABOPATOPHBIE
a) Jlunamomertp c npenenom uzmepenus 4 H (5 H) u uenoii nenenus 0,1 H/nen
6) Hunamometp c npenenom usmepenus 1 H u nenoii nenenus 0,02 H/nen
6) MEPHBIU [TUJIMH/P C HOMUHAJILHOM BMECTUMOCTBIO 250 MJI
7) HABOP MHCTPYMEHTOB
CocraB: pysieTka METaUINYECKas IJIMHOM 2 M; TPAaHCIOPTHP; JTUHENKa cTtanbHas 200 mM;
HITAHT €HIIUPKYJIb.
8) CUCTEMA 3JIEKTPOCHABXEHUNA PABOYEI'O MECTA YYEHUKA:
8.1) McTo4HUK epeMEeHHOTO U TIOCTOSIHHOTO HAIIPSKSHUS
g - He 6onee 5,5 B, r = 1 Owm, BxonHoe HanpsbkeHue 42 B.
8.2) Il{uT cucremsl 3nekTpocHad) eHus MomHocThio 400 BT-1200 Bt B 3aBUCHMOCTH OT YncIia
7a00paTOPHBIX CTOJIOB



http://physica-vsem.narod.ru/
http://www.fizika.ru/
http://physics-animations.com/physics/cyrillic/waves.htm
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/

1.2. TEMATUYECKHWE KOMIIJIEKTBI

10) KOMITJIEKT JIABOPATOPHBIN «MEXAHHKA»

11) KOMITJIEKT 1O MOJIEKYJIIPHON ®U3UKE

12) KOMITJIEKT JIABOPATOPHBIN «3JIEKTPOJIUHAMUKA »
13) KOMITJIEKT JIABOPATOPHBIN «OTITUKA»

JIEMOHCTPALIMOHHbIN KOMIIIEKC KABMHETA ®U3VKHA
OBOPYJIOBAHUE PAGOYEHN 30HbBI YUUTEJIA

1. KOMIUIEKT 9JIEKTPOCHABXEHN A KABUHETA ®U3UKN

Kommiexkr IIpeHa3HaYeH JUISL OCYIIECTBJICHUS CUCTEMBI AIIEKTPOCHAOKEHUS
J€MOHCTPALIMOHHOI'O U JIAOOPATOPHOIrO CTOJIOB KaOuHeTa (pu3uku. OCHOBHOM 3J€MEHT KOMIUIEKTa
anekrpocHaOxenuss - mmr L[DI-1200 (momHocTs 1200 Bt), BrIOYarommii B ceds: Tpu
MOHMXAIOIUX TpaHCHOPMATOPA, YCTPOUCTBO 3ALIUTHOIO OTKJIFOUEHUS, YEThIpE aBTOMATUYECKHX
BBIKITIOUATENs (MPEAOXPAHUTENN) U OJHY OOLIYI0 COSAMHHUTENFHYIO KOJIOJIKY C 3aKMMaMH IS
MOJIKJIFOYEHHUS BXOJHBIX U BBIXOJHBIX MOHTaXHbIX MPoBOJOB. Ha nepeaHell maHeian ycTaHOBIIEHbI
OOIIMH BBIKJIIOYATENh CETH, TPU BBIKIIOYATENSI MEPBUYHBIX OOMOTOK TpaHC(hOPMATOpPOB M 3aMOK.
Kaxiplii BbIK/TIOUaTENh CHA0KEH CBOMM CBETOBBIM MHJIUKATOPOM.

MakcumManbHbli TOK Harpy3ku Ha JinHuu 220 B - 10 A, a Ha ka0l 13 yeTblpex JUHUN 42 B -
9,5 A. B xaOuHere (U3MKU C YMEHBUICHHBIM KOJMYECTBOM CTOJIOB MOXET HMCIIOJIb30BaThCS ILIUT
Mo1tHocTbio 400 Br.

2. IOCKA KIIACCHAS HACTEHHAS C METAJUJIMYECKUM ITIOKPBITUEM

B xaOuHere pu3MKN pEKOMEHAYETCS YCTaHABIUBATh TPEXCTBOPUYATYIO KJIACCHYIO JIOCKY CO
CTaJIbHBIM NMOKpbITHEM HIMpHHOH 100 cM. [nuHa nenTpanbHOro nonotHa -150 cM, AsMHa CTBOPOK -
75 cm. Jocka cootBercTtBYyeT ['OCTy 20064-86 «Jlocku kinaccHbie. O0IIHMe TEXHUYECKUE
TpeboBanus». Kpome cBoeil 0CHOBHOM (hyHKIIMHU, KIacCHas I0OCKa ¢ METANINYECKUM IIOKPBITHEM
IpeHa3HaueHa JUIsl pacioJioKeHUs 2JIeMeHTOB Habopa «MexaHukay, Habopa «l'eomerpuueckas
OITHKa» MPU COOPKE ONTUYECKUX CXeM, Habopa «DIeKTpU4ecTBO-1», COOPKH yCTaHOBOK MpPHU
M3Y4YEHHUU paBHOBECHUS IPHU paboTe ¢ HAOOPOM IO CTATUKE, pa3BEIIMBaHU TaOIUIl 110 PU3UKE C
MCMOJIb30BAHUEM MAarHUTHBIX JiepXKaTeeH.

3. KOMITIBIOTEP HA PABOYEM MECTE YUUTEJIA

4. UTHTEPAKTUBHBII KOMITUIEKT B COCTABE: MTHTEPAKTUBHAS JOCKA

C DJIEKTPOMATHUTHBIM TPUHILIMIIOM JENCTBUS, MYJIbTUMEUA-
[TPOEKTOP

WHTepakTUBHBI KOMIUIEKT B KaOuHeTe (U3MKH, KpoMe OOLIENpPUHATOr0 NpPUMEHEHHS,
UCMOJb3YyeTCsl Ui YIPaBICHUS JAEMOHCTPALMOHHBIMU YCTAHOBKAMH B MHTEPAKTHBHOM DPEXHME.
Kpome Toro, ¢ ero mnomompio YAOOHO HCIOJIb30BATh KOMIBIOTEPHBIH SMYISITOP Hay4YHOTO
KaJIbKYJISATOpa IpU 00pabOTKE pe3ysbTaTOB KOJUYECTBEHHBIX HKCIIEPUMEHTOB.

WuTepakTuBHAsT JOCKAa C 3JEKTPOMAarHUTHBIM IPUHIMIIOM JACHCTBUS MO3BOJSET Ha YypOoKax
UCMOJb30BATh U TPAJAULMOHHBIE YEPTEKHbIC WHCTPYMEHTH! (JIMHEHKAa, TPAHCHOPTHP, YTOJIbHUK U
Ap.) IS pa3IuYHbIX TIOCTPOSHUI.

5. TIOPTPETBI BBIJIAIOIIINXCS ®U3NKOB

6. TABJIMIA «<MEXJIYHAPOJHASA CUCTEMA EAMHUL

7. TABJIMIIA «LIKAJIA SJIEKTPOMAT'HUTHBIX BOJIH»

8. KOMIIJIEKTbI TEMATUYECKUX TABJIUL] HA BYMAYXHOM OCHOBE

JINBO UHTEPAKTUBHBIE

JEMOHCTPAITMOHHOE OBOPYIOBAHUE OBIIEI'O HASHAYEHW A
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9. TEHEPATOP 3BYKOBOI YACTOTEI

['enepaTop npeaHa3sHaveH AJIs MOJyYEHUS BBIXOJAHOTO TAPMOHUYECKOTO HANIPSKCHHUS, 4 TAKXKE
HETapMOHHYECKUX HANPSHKEHUH TPEYTOJIbHOM, IPSAMOYTOJIbHOM (HOPM U MPSIMOYTOIBHOM (OpMBI
MOJIOKUTEIBHOM MOJIAPHOCTH. I 'eHepaTop MOXKET Takke paboTaTh B peKUME METPOHOMA.
Vcnonp3yeTcst Ipu U3y4eHUH MEXaHUYEeCKHX KoJieOaHui, akycTuku. I eHeparop nmeer
BCTPOEHHBIN JUHAMUK U IU(PPOBOI HHIMKATOP YACTOTHI.

10. BJIOK IIUTAHUS 24 B, PEI'VJIMPYEMBII

bnok nuTanus npeaHasHadeH i NOJIy4EeHUs IEPEMEHHOIO U IOCTOSHHOTO (I1yJIbCUPYIOILETO)
HaIpsDKEHUH, peryinupyemsix B npezenax ot 0 go 24+30 B. MakcumanbHbli TOK Harpy3ku 610 A.
Hcnonb3yeTcs npu NpOBEACHUH JEMOHCTPALMN 110 2JIEKTPOJUHAMUKE, a TAKXKE 110 APYTUM
paznenaM Kypca (GU3UKH.

11. BRBICOKOBOJIbTHBI UICTOYHUK PETYJIMPYEMOT'O HATIPS)KEHWA

0...30 KB (JIBYIIOJISIPHBIN)

M cTOYHUK NCIIOIb3YeTCsl TP TOCTAHOBKE TaKUX JEMOHCTPALMH, B KOTOPBIX HEOOXOJUMO
BBICOKOE HampsbKeHue, peryiaupyemoe B npezaenax ot 0 go 30 kB.

12. AKBAPUYM JJEMOHCTPALIMOHHBII

AKBapuyM HCIIOJIb3YETCA MPHU MPOBENECHUU JEMOHCTpPALMi MO U3MEPEHMIO JIaBJICHUS BHYTPU
KHUJIKOCTH, T10 UCCIIEJOBAHNIO YCIIOBUN IUIABAHMSI TEJI, U3MEPEHUIO apPXUMEN0BOM CUIIBI U JP.

13. TPY3 HABOPHBII HA 1 KI'

[TpennazHaueH [UIg NPOBEICHMS JEMOHCTPALIMOHHBIX OIBITOB: CUJa TSHKECTH; BEC Teja; cuia
YIIPYTOCTH; 3aBUCUMOCTH JIe(OPMALIUU OT CHIIBL, CIIOKEHHE CHJI, ACUCTBYIONIMX HA TEJIO M0 OJHOU
IpSIMOM; CWJIa TPEHUs; NPOSBICHUE WHEPLMH; IPUMEHEHUE IpaBUjIa MOMEHTOB; IPYKHUHHBIN
MasiITHUK.

14. TAPEJIKA BAKYYMHAS

Tapenka npegHazHadeHa Juisi JEMOHCTPALMK ONBITOB B 3aMKHYTOM 00bEME C pa3peKEHHBIM
BO3JyXOM U IIPUMEHSIETCA B CIENYIOIIMX JEMOHCTPALUAX: pa3lyBaHUE PE3UHOBOM KaMephl 110
KOJIOKOJIOM; paclpoCTpaHEHHUE 3BYKOBBIX BOJIH; YCTPOMCTBO U JeiicTBUE OapoMeTpa-aHepouia u
Ap. .

15. HACOC BAKYYMHbIN

Hacoc npenHa3znaueH 171 pa3peskeHust U CKaTHs BO3yXa B 3aMKHYTBIX COCylax pa3HbIX (opm
IIpY NPOBEICHUU PsiJia JEMOHCTPALIMOHHBIX OIBITOB IO Pa3HbIM TEMaM IIKOJIbHOTO Kypca (pU3UKHU:
pa3ayBaHHe PE3MHOBOM KaMephbl 1101 KOJIOKOJIOM; CHJIa aTMOC()EPHOro 1aBJIeHUs; 1aIeHUE Tel B
pa3peKeHHOM BO3/1yX€; paclpoCcTpaHEHHE 3BYKOBBIX BOJH U .

16. LITATUB JEMOHCTPAILIMOHHBIN OGU3NYECKUI

[IItaTuB npenHazHadyeH Juisi COOPKHU JEMOHCTPAIIMOHHBIX YCTaHOBOK.

U3MEPUTEJIbHBIN KOMIIJIEKC KABUHETA ®U3UKU

17. KOMITBIOTEPHBIN M3MEPUTEJIbHBIN BJIOK
KoMmmbroTepHblit U3MEPHUTENBHBIN OJIOK TPeoOpa3yeT CUrHall, MOCTYHAIOIINI OT 1aTYHKOB, B
1M (poBO KO, KOTOPHIN Jaiiee o0padaThiBacTCA B KOMIIBIOTEpE.

18. KOMIUIEKT 2JIEKTPOU3MEPUTEJIBHBIX ITPUBOPOB (AHAJIOI'OBbIX

NJIN U®POBBIX): AMITEPMETP, BOJIbLTMETP, TAJIb BAHOMETP

KommiekT npennasHadeH Juisi IpOBEICHUS IEMOHCTPALIMOHHBIX 3KCIEPUMEHTOB IO TEMaM
«ITocTOsTHHBIN ANEKTPUUECKUN TOK» U «3ydeHue ABIeHUS SIEKTPOMArHUTHON UHTYKII.
Xapakrepuctuku npudopoB cornacoBansl ¢ «HABOPOM JISI U3YYEHN A 3AKOHOB
IIOCTOSIHHOI'O TOKA».

19. CEKYHJOMEP [IU®POBOU
Cexynnomep udpoBOi MpeHa3HAUCH TSl IPOBEICHUS IEMOHCTPAITMOHHOTO SKCIIEPUMEHTA TI0
MEXaHHKE, a TAKXKE MOXKET OBITh UCIIOJIB30BaH BO BCEX IKCIIEPUMEHTAX, CBI3aHHBIX C U3MEPEHUEM
BPEMEHH.

20. BAPOMETP-AHEPOU /]
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Bbapomerp-anepoua npeaHa3HAuYeH Uil U3yUSHHsS IPUHLUIIA U3MEPEHUS aTMOC(EPHOTO TABICHUS
1 HaOJIOZICHUS 32 U3MEHEHUSIMH aTMOC(EPHOTO JaBICHUSI.

21. JUHAMOMETPbBI AEMOHCTPAILIMOHHGLIE (ITAPA) C
IMPUHAJJIEXKHOCTSIMU

JluaaMoMeTpBI TTpeTHA3HAYCHBI JJIS1 U3MEPEHHUS CUITBI IIPU MTPOBEACHUH JIEMOHCTPAIMOHHBIX
OIIEITOB 110 MCXaHHUKE.

B cocraB Habopa BXOAAT JABa JMHAMOMETPA B KPYIJIBIX METATHYECKUX KOPIYCax U CICIYIONINe
MIPUHAJIJICKHOCTH K HUM: MOJIETh IBYTaBPOBOM OAJIKH C JACTIEHUSMU U IBYMS TICPEIBUKHBIMU
KPIOYKaMH, JBa ChEMHBIX KPYTJIbIX CTOJIMKA, JIBA ChEMHBIX OJIOKA U JIBE TPEXTPaHHBIC OITOPHBIC
MIPU3MBL.

22. MAHOMETP JXUJKOCTHBIN OTKPBITBIN JEMOHCTPAILIMOHHBIN
ManomeTp npeaHa3HaueH s JEMOHCTPAlMK YCTPONUCTBA U MIPUHIUIIA ACHCTBUS OTKPHITOrO
KUJKOCTHOTO MAaHOMETPA, a Takxke g u3mepenus nasieHuit 1o 0,004 MIla (400 MM BoasiHOTO
cTosiba) BhIIIE U HUXKE aTMOC(EPHOTO JaBICHHS.

23. TEPMOMETP JEMOHCTPALIMOHHBIN XUJIKOCTHBIN
TepmoMeTp mpenHa3zHaAYEH I JEMOHCTPAIIMN YCTPOMCTBA M MPUHIIUIA PA0OTHI KUAKOCTHOTO
TEPMOMETPA, a TAKXKe JJIsl UK3MEPEHUS TEMIIEPATYpPhI BO3AyXa B KJIACCE U KUIKOCTEH B HEKOTOPBIX
OTBITAaX MPHU U3YUYCHUH TETIJIOBBIX SBJICHUM.

JEMOHCTPALIMOHHOE OBOPY IOBAHUE 110 MEXAHUKE
YHUBEPCAJIBHBIE TEMATUYECKHWE HABOPBI

24. HABOP JIEMOHCTPAILIMOHHBIN «MEXAHUKA»

HaGop «MexaHuka» npeHazHaueH JUIs IPOBEACHUS IEMOHCTPALMOHHBIX SKCIIEPUMEHTOB U
M3y4YEHUN KMHEMATUKH U JUHAMUKH [OCTYNATEIbHOTO IBUKEHUS, CUIIBI TPEHHUSI, 3aKOHOB
COXpaHEHMs, MEXaHMUYECKUX KosiebaHui. PaboTaeT ¢ KOMIbIOTEPHBIM U3MEPUTEIbHBIM OJIOKOM
WJIM C IEMOHCTPAMOHHBIM CEKYHJIOMEPOM.

ITpu ucnonb30BaHUM KOMIIBIOTEPHON U3MEPUTENILHON CHCTEMBI HA0Op MO3BOJISIET POBECTH
CJIEIYIOIME JEMOHCTPAIMOHHBIE SKCIIEPUMEHTBI: PABHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE
JBIKEHUE, IOHATHE CPETHEN CKOPOCTH, ONIPEACIIEHUE MTHOBEHHON CKOPOCTH, OIIPEIEIECHUE
YCKOPEHUS IIPU PABHOYCKOPEHHOM JIBUKEHUH, U3yUYEHHUE 3aBUCHMOCTH CKOPOCTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBUKEHUH, ITyTh, IIPOMAEHHBIN TEJIOM IIPU PAaBHOYCKOPEHHOM JIBUKEHUU

C HyJIEBOM HA4aJIbHOW CKOPOCTBIO, ITyTh, IPOMJECHHBIN CUCTEMON CBSI3aHHBIX HUTHIO TEN MPU
PaBHOYCKOPEHHOM JIBUJKEHHUH C HYJIEBOM HAYaJIbHON CKOPOCTBIO, ONPEACIICHUE YCKOPEHUS
cBOOO/IHOTO Na/IEHNUS, IPOSBICHUE UHEPIINH, 3aBUCUMOCTh YCKOPEHHUS OT BEJIMYMHBI ACHCTBYIOIIEH
Ha TEJIO CUJIBI U OT €70 MAacChl, JBMYKEHHUE CUCTEMBI TEJI B I10JIE€ CUIIBI TSKECTH, IBUKCHHUE TEJIa 110
HAKJIOHHOM IJIOCKOCTH 0€3 TpeHUs, ABHKEHHUE TeJla M0 HAaKJIOHHOM IIIOCKOCTHU C TPEHUEM,
HEYIPYroe cCoyIapeHue Tel, IBUKEHUE CUCTEMBI TN C HYJIEBBIM 3HAYCHUEM UMITYIIbCa,
CTOJIKHOBEHHE TEJI Pa3JIMYHON MACCHI, YIIPYTHH yAap, COXPaHEHHE MEXaHUYECKON YHEPTHH B 110JIE
CHJIBI TSDKECTHY, IEPHOJ KOIeOaHUH HUTSHOTO MasiTHUKA.

25. KOMIUIEKT TEJIEXEK JIETKOITOJIBWXXHbBIX

Tenexku no3BOIAI0T NPOWIIIOCTPUPOBATH HA KAYECTBEHHOM YPOBHE 3aKOHOMEPHOCTH
B3aMMOJICICTBHS TN, MpeoOpa3oBaHus SHEPTUH, OTHOCUTEILHOCTh MEXaHUYECKOTO ABM)KECHHUS.

C UCHOJB30BAaHUEM TENIEKEK MPOBOIATCA CIEAYIOLUIUE JEMOHCTPALMMU: MOJEIMPOBaHHUE
JBIKYIIUXCS WHEPLHHUAIBHBIX CHCTEM OTCYETAa; B3aUMOJCUCTBUS [BYX HEMOJBM)KHBIX TEJIEKEK,
TEIEXKKA W TMPEMATCTBUSA, JBIKYIIEWCS W  HENOJBMKHOM TEJEKEK; SBICHHE OTIayH;
npeoOpa3oBaHre KUHETUYECKOW SHEPTUU B TOTEHIIUAIBHYIO.

26. MOJIEJIb CUCTEMbBI OTCUETA (HABOP I JEMOHCTPALIN

OTHOCHUTEJIbBHOCTU ABUXXEHI )
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Habop mo3Bosser mpoBecTy claenyonue JAeMOHCTPAlUU: CUCTeMa OTCUeTa, TPACKTOPHUs, MyTh,
nepeMelleHle, MPOEKIUN BEKTOpa IMEPEMEIIEHUs; MIUIIOCTPALUs OTHOCUTEIBHOCTH KOOPJMHAT
TOYKH, IPOEKIUN BEKTOpA MEPEMEIIEHNs], THBAPUAHTHOCTU MOAYJISI IIEPEMELIEHMS] B IBYX Pa3HBbIX,
HO HEMOJABMKHBIX OTHOCHUTEJIBHO JPYT Ipyra cucTeMax OTCUeTa; OTHOCUTEIBHOCTh IEPEMELCHHUS,
TPAaCKTOPUU U IIYTH; TEOpeMa CJIOXKEHUS IEPEMEILEHUIN; TEOpEMa CIIOKEHUS IEpEeMEICHUMN:
MOJICJINPOBAHUE JIBUKEHMS JIOJKU IOJ MPSAMBIM YIJIOM K BEKTOPY CKOPOCTH; T€OpeMa CIIOKEHUS
nepeMelleHni, HaOioJeHue CBOOOJHOTO MAaJEHHs Tela B IOJBIDKHOW CHCTEME OTCUETa;
HaOmtofeHne CcBOOOJHOrO MaJeHMs TejJa B HEMOJBMXKHOM cHCTeME OTCYeTa OTHOCUTENIBHO
MOJIBUKHOM; HAOIIOIeHUE IBUKEHUS TeJla, OPOLICHHOTO TOPU30HTAIBHO, B HETIOABIKHOW CUCTEME
oTcYeTa; HaOJIIOJJeHUE JABMKEHUS Tella, OpOIIEHHOI0 TOPU30HTAIbHO, B PABHOMEPHO JIBUXKYILEHCS
CHUCTEME OTCuUe€Ta; B3aWMOJACWUCTBHUE TEJI B HENOJBMKHOM CHCTEME OTCYETA; 3aKOH COXPAaHEHUs
UMIIYyJIbCa; HE3aBUCUMOCTb JIEHCTBMSI CHJI; B3aUMOJCHCTBUE TEJl B MOJBMKHON CHUCTEME OTCUETa,
MHBAapUaHTHOCTh 3aKOHA COXPAHEHUS UMITYJIbCA B MHEPLIMAIBHOM CHUCTEME OTCUETA.

OTAEJIbHBIE TTPYBOPBI

29. BEJEPKO APXINMEJIA
[Tpubop npenHazHaueH JUIsl JEMOHCTPAIMH JICHCTBUS JKUKOCTH HA TIOTPY>KEHHOE B HEE TEJIO U
HU3MCPCHUA BI)ITaJIKI/IBaIOHIef/'I CHUIJIBI.
30. KAMEPTOHbBI HA PESOHUPYIOIUX AILLIMKAX C MOJIOTOYKOM
KaMCpTOHI)I npeaHa3HauYCHbI JJIsI ACMOHCTPAallui 3BYKOBBIX KOJIEOAHUI U BOJIH - OIIBITHI C
WCTOYHHUKAMU 3BYKa, HAOJIOJCHNE OJJHOTOHAIBHOTO 3BYKa, IEMOHCTPAIUs 3BYKOBOTO PE30HAHCA U
Ip. B KOMIUIEKT BXOAAT 1Ba OAMHAKOBBIX KAMEPTOHA HA PE3OHUPYIOIIMX SAIIUKAX U PE3UHOBBIN
MOJIOTOYEK.
31. MAILIMHA BOJIHOBAS
[Ipenna3HaueHa i AEMOHCTPALUU MOJICIH PACIIPOCTPAaHEHHSI TPOJAOIBHBIX M MTOIEPEUYHBIX BOJIH.
32. HABOP TEJI PABHOM MACCHI U OFbEMA
HaGop npeana3HaueH /i cpaBHEHHsI 00EMOB TEJl OJJUHAKOBOI MAacChl, U3TOTOBJIICHHBIX U3 Pa3HbIX
MaTepHualoB, U ONPEAEICHUs UX TUIOTHOCTEM.
33. ITPUBOP JIA AEMOHCTPALIMU JABJIEHU S B XKMJIKOCTU
[Tpubop npenHa3HaueH A U3y4EHUs ACUCTBUS )KUAKOCTH Ha MOTPYKEHHOE B HEE TEJIO.
Hcnonb3yeTcs B IeMOHCTpAIUAX: 3aBUCUMOCTD JABJICHUS KUAKOCTU OT TITyOUHBI IOTPYKEHUS;
3aBUCHUMOCTD NaBJICHUSA ) KUJIKOCTHU OT €€ IINIOTHOCTHU, HE3aBUCUMOCTD [aBJICHUA Ha HaHHOﬁ FJIY6I/IHC
OT OpUEHTAINH IaTYNKa JIaBICHUSI.
34. TTIPUBOP JII AEMOHCTPALIUN ATMOC®EPHOI'O JABJIEHU A
[Tpubop mpenHa3HaueH A AEMOHCTpPAlUU aTMOC(HEPHOTO JaBICHUS U MOJIEITHPYET OTIBIT C
Mar1e0yprcKUMH MoTyHIapusMu.
35. IPU3MA HAKJIOHAIOIIASACS C OTBECOM
[Tpu3ma npeqHa3zHAYCHA TS IEMOHCTPAIMH YCIOBUS YCTOMYMBOCTH TeJa, UMEIOIIETO TUTOMIA/Ib
OTIOPBI, U MO3BOJISIET TPOUJUTIOCTPUPOBATH 3aBUCUMOCTh YCTOWYMBOCTHU TEN OT IJIOMIAAH OMOPHI U
IMOJIOKCHH LICHTPA TAXKCCTH.
36. PBIYAT JEMOHCTPAILIMOHHbBIN
[Tpubop npenHa3HayeH s IEMOHCTPALIMU YCTPONCTBA pbluara U yCJIOBUS €r0 paBHOBECUS U
MPUMEHSIETCS B CIEIYIOMINX AEMOHCTPALIUAX: YCTPOUCTBO U MIPUHIIUI JICHCTBUS PhIYaXXHBIX BECOB;
PaBHOBECHUEC CHUJI HA pbIYare; MOMCHT U IIJICYO CHJIBI, paB€HCTBO pa60T Ha per4are u ap.
37. COCY Ibl COOBIIAIOIIMECA
[Tpubop nmpenHa3HayeH A5 IEMOHCTPALIMU OJUHAKOBOTO YPOBHS OJTHOPOAHOM KHUJIKOCTH B
COOOIIAOITUXCSI MEXKAY CO00M cocynax pa3Hoi GopMBI M IPUMEHSETCS B CICTYIOIINUX
JIEMOHCTPAIHAX: 3aKOH COOOIIAFONIUXCST COCYIOB, 3aITOJIHEHHBIX OJTHOPOIHOM KUAKOCTHIO;
HEU3MEHHOCTh YPOBHS KHUAKOCTH MPU HAKJIOHE COOOIAOIIUXCSI COCYIOB (OHOTO U3 HUX WIIH
BCEX).
38. TPUBOMETP JEMOHCTPAILIMOHHbBIN
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Tpubomerp npenHazHavyeH A IEMOHCTPALMH 3aKOHOB TPEHUS U IIPOBECHUS OIIBITOB,
TpeOyIOIINX HAKJIOHHYIO TUIOCKOCTh: TPEHHUE MOKOS M CKOJIbKEHHSI; CPABHEHUE CUJIBI TPEHHUS
KAaueHUs C CUJIOW TPEHUSI CKOJIBKEHHUS; 3aBUCUMOCTD CHJIbI TPEHUS OT COCTOSIHUSI TPYILIUXCSI
MOBEPXHOCTEN M CUJIBI JABJICHUS; MOTCHIIMAIbHAS SHEPT Ul IOAHITOrO Telia; padoTa CUIJl Ha HaK-
JIOHHOM TUIOCKOCTH; KOA((GUIIMEHT MOJIE3HOT0 ICHCTBUS U €T0 3aBUCUMOCTb OT CHJIBI TPEHUS U
HAaKJIOHA IIJIOCKOCTH U JIp.
39. HABOP JIUTA UCCIIEJOBAHNA PABHOMEPHOI'O IBUKEHU .
Habop no3BonsieT uccnenoBaTs NpU3HAKH PaBHOMEPHOTO JIBH)KEHUS, CDABHUTD U U3MEPHUTD
CKOPOCTH JIBYX PABHOMEPHO JBUYLIUXCS TEIl.
40. ITPUBOP T NCCIIEJOBAHNA PABHOYCKOPEHHOI'O JIBMXXEHWA
(KEJIOBb I"'AJIMJIEA)
[Tpubop mo3BossieT MPOAEMOHCTPUPOBATH MIPU3HAKK PABHOYCKOPEHHOTO JIBUKEHUS, U3MEPUTH
YCKOpPEHUE JIBUKEHUSI.
41. HABOP ITOABMXXHBIX 1 HEITIOABM>KHBIX BJIOKOB
HaGop npeana3HayeH /i UCCIEI0BaHUS YCIOBUN PABHOBECHS CHII TIPU UCIIOIb30BaHUH OJIOKOB,
u3MepeHus: KO3 PUIMeHTa MOJIe3HOr0 ASMCTBUSI TPOCTHIX MEXaHU3MOB, B COCTaB KOTOPBIX BXOJIST
MIOJIBUYKHBIE U HETIO/IBHKHBIE OJIOKH.
42. [ITIAP I[TACKAJIA
[Tpubop npenHazHaveH A7 IEMOHCTPAIMH [Tepeady MPOU3BOJMMOTO Ha )KUKOCTh JaBICHHS B
3aMKHYTOM COCY/ZI€ BO BCE CTOPOHBI OJIMHAKOBO, a TAKXKE JIJISl AEMOHCTPALIMH MOIBEMA KUIKOCTH
MOJT IGHCTBHEM aTMOC(EPHOTO JTaBIICHHS.
43. TPYBKA BAKYYMHAAA
[TpuGop npenHazHaveH s IEMOHCTPAIMH (PU3MUYECKUX SBICHUH, IPOTEKAIOIINX B Pa3peKEHHOM
BO31yLIHOU cpeze. Mcnonb3yercs B IEMOHCTpALUAX: BIUSHUE BO3IYILIHON CPE/Ibl HA ABUKEHUE TEI
MOJT ICHCTBUEM CHIIBI TSDKECTH; JIeHCTBHE aTMOC(EepHOTO AaBlieHHs; (OHTAaH B pa3perkeHHOM
BO3/IyX€; OXJIAKICHHE ra3a Mpu ero anadaTHOM PacIIMPeHUH; KUTIEHUE BOAbI IIPU MOHMKEHHOM
JaBJICHUH; BIUSHUE INIOTHOCTH BO3/1yXa Ha pacpOCTPAHEHNE B HEM 3BYKA; BIMSHUE INIOTHOCTH
Cpelibl Ha paclpOCTPAHEHHUE 3BYKA.
44. IHAP J1 B3BEILMBAHUA BO3/IY XA
[TpuGop npenHa3zHaueH 11 JEMOHCTpAIMK B3BEIIMBaHUS BO3AyXa.
45. TIPUBOP J1J151 3AITMCU KOJIEBAHUIA
[Tpubop npenHazHaueH JUIs MOJTydyeHHs rpaduka 3aBUCUMOCTH CMEILEHHS I'py3a Ha HUTH,
COBEpIIAOIIETO 3aTyXawllne KouedaHus, OT BpEMEHHU.
46. HABOP ITIPY>KUH JIAA JEMOHCTPALIMNY BOJITHOBOT'O IBM>XEHMA
Habop mno3BonsieT nponeMOHCTPUPOBATH PACIPOCTPAHEHHE MPOJOJIBHBIX M TMONEPEYHBIX
UMITYJIbCOB, UX OTPAKEHUE.
47. IPUBOP J1J11 U3SMEPEHU S JJJIMHBI 3BYKOBOI BOJIHBI
[Tpubop no3BosieT onpeaensTh ATUHY 3ByKOBOM BOJIHBI B BO3/lyXe, UCCIIEI0BaTh 3aBUCUMOCTh
JUIMHBI 3BYKOBOW BOJIHBI OT YaCTOTHI KOJIEOAaHUH NCTOUHUKA 3BYKA.
48. IIPUBOP U1 NJUTFOCTPAIIN JEVICTBUS 3AKOHOB COXPAHEHU S
TP COYJAPEHNU TIAPOB
[Tpubop mno3BOJIET MPOAEMOHCTPUPOBATH JAECUCTBHE 3aKOHOB COXPAHEHHUS MEXaHWYECKON
SHEPruu M HUMIyJbCca NPU YIOPYroM yJaape U JeHCTBHUE 3aKOHA COXPAHEHUS HMITyJIbca MpHU
HEYIIpYyroMm yzaape.
49. KAPTE3MAHCKHM BOJJOJIA3.
[Tpubop no3BosseT HabIIOAATh ACHCTBUE )KUIKOCTH Ha MOTPYKEHHOE B Hee TeJl0, UCCIe0BaTh
YCIIOBUS TUIABAHUS T€ B KUIKOCTH.
50. TMJIMHAPHI C OTIIA JAIOIIMM THOM
Habop no3Bossier 1eMOHCTPUPOBATh 3aBUCUMOCTb CUJIBI JABJICHUS OT IO TOBEPXHOCTH.

AEMOHCTPALIMOHHOE OBOPY TIOBAHUE
110 MOJIEKVJIAAPHOU ®U3UKE 1 TEPMOJANHAMUKE
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YHUBEPCAJIbHBIE TEMATUYECKHWE HABOPHI

51. HABOP IEMOHCTPAILIMOHHBII «TEITIJIOBBIE SIBJIEHU S »
Ha6op no3BossieT mpoBecTH caeayroye JeMOHCTPAIIMOHHBIE SKCIIEPUMEHTHI: KOJIUYECTBO
TEIUIOThI U TEIUIOEMKOCTb; TEIJIOTAa CTOPAHUS TOIUIMBA; TEIUIONPOBOAHOCTD; IIEpeada Teria npu
KOHBEKIIMH B ra3e; nepejaya Teria Ipu KOHBEKIMH B KUAKOCTH; IEPEHOC TEIIa U3ITYyYCHUEM;
W3MEHEHUS TEMIIEPATyPhI MPU OBICTPOM PACIIUPEHUH U CXKATHH ra3a; paboTa CUIIBI TPEHUS;
M3MEHEHUEe BHYTPEHHEH sHepruu npu aedopMaiiuu Telna; iaBjieHne 1 OTBEpIeBaHUE Tell;
WCIIapeHue BEIECTBA; 3aBUCUMOCTh TEMIIEPATypPhl KUIICHUSI OT JaBJICHUSI.

Habop paboTaeT ¢ KOMIBIOTEPHBIM H3MEPHUTEIBHBIM OJIOKOM.

52. HABOP JIUTI AEMOHCTPAILIMM BPOYHOBCKOI'O JIBMXKEHU A

Habop coctouT u3 nudpoBoro MUKpoOCKomna U KBaJapaTHON KioBeThl. KioBeTa ycTaHaBiIMBaeTCs
Ha TPEJMETHBIA CTOJNMK MHUKpOCKOMa, IudpoBas (orokamepa KoToporo coeaunsercs ¢ USB-
MIOPTOM CUCTEMHOT0 0JI0Ka KOMITbIOTEpA.

[Tocme HacTpOWKM MHKPOCKONA TMPH MUHUMAIBHON nuadparmMe Ha DSKpaHE MOHHUTOPA
Ha0Ir01aeTCsl OPOYHOBCKOE JIBUKCHUE.

OTAEJIBHBIE ITPUBOPBI

53. ITPUBOP JISI AEMOHCTPALIMU JTUDDY3UU B 'A3AX

[Tpubop nmpenHazHaueH A AeMOHCTpauu AudPpy3un B KUAKOCTAX U razax.

54. TIPUBOP JIAA NU3YUYEHUA 'A3OBBIX 3AKOHOB C MAHOBAKYYMMETPOM

[Tpubop mpenHazHayeH [ MPOBEACHUS JEMOHCTPAIIMH 10 UCCIIEI0BAHUIO 3aBUCUMOCTH
MEXTy 00hEMOM, JIaBIICHUEM M TEMIIepPaTypoi JaHHON MacChl rasa.

55. ITPUBOP JIA AEMOHCTPALIUU TEIUIOITPOBO/JHOCTHU

[Tpubop npenHa3zHayeH AJisi KaUeCTBEHHOTO CPAaBHEHUS TEIUIONPOBOIHOCTH METAJIIOB.

56. TPYBKA U1 AEMOHCTPALIMM KOHBEKIWH B XXUJIKOCTU

[Tpubop nmpenHasHayeH s HAOTIOACHIS 32 MPOIIECCaMU TIOSIBJIICHUS U JIBMDKCHUS HATPETHIX
MIOTOKOB BOJbI B ICMOHCTPAIIMOHHBIX OMBITAX NMPU U3YYECHUH SIBJICHUS KOHBEKIIMH B KUIKOCTH.

S7. HWJIMHAPBI CBUHIIOBBIE C BUHTOBBIM ITPECCOM

HunuHapsl TpeHa3HaYeHb! 1S IEMOHCTPAllMK B3aUMO/IEUCTBUSL aTOMOB CBUHIIA.

58. IITIAP C KOJIbLHOM

[Tpubop mpenHa3HayeH ISl IEMOHCTPAIUH OIBITOB, MOATBEPKIAIOIINX TETNIOBOE PACIIHpPEHUE
METAJJTNYECKUX Tel.

59. Or'HUBO BO3/IYIIHOE

[Tpubop npenHa3zHavyeH AJsi JEMOHCTPALIMM HarpeBaHUs ra3a Mpu OBICTPOM CKATHH.

60. KHHEMATUYECKHWE MOJIEJIN TEITJIOBBIX JIBUT'ATEJIEN

Mogenu ciyskat Jyisi A€MOHCTPAIMU YCTPONCTBA U IPUHITUTIA ACHCTBUS YETHIPEXTAKTHOTO
OJTHOIIMJIMHAPOBOTO JIBUTATENsl BHYTPEHHETO CTOPaHUs: KapOIOPATOPHOTO U TU3EIHHOTO.

61. TEITJIOITPUEMHUK

TennmonprueMHUK MpeIHA3HAYEH 711 OOHAPYKEHUSI TETIIOBOTO U3TYUYCHHsI, a TAaKKe s
CpaBHEHUS TEIIJIOBOTO TMOTJIONIEHHUS CBETIION M YePHOU MOBEPXHOCTIMHU.

JEMOHCTPALIMOHHOE OBOPY IOBAHMUE I10 DJIEKTPOAUHAMUKE
YHUBEPCAJIBHBIE TEMATUYECKHWE HABOPBI

62. HABOP IJIA U3YUEHU A 3AKOHOB ITOCTOAHHOI'O TOKA
HaGop mo3BosisieT BBITTOHUTH CICTYIOIINE SKCIIEPUMEHTHI: COCTABJICHHE YJICKTPUUECKOM TIEITH;
M3MEPEHHE CUIIBI TOKA aMIIEPMETPOM; U3MEPEHHUE HAMPSIKEHUS BOJIbTMETPOM; 3aBUCUMOCTb CHJIbI
TOKa OT HAIPSHKCHHUS; 3aBUCUMOCTH CHJIBI TOKA OT COMPOTHUBIICHUS, ©3MEPEHUE COMPOTUBIICHU;
YCTPOICTBO MEPEMEHHOTO pe3rucTopa (peocrara); mociae10BaTeIbHOE COSAMHEHUE TPOBOIHUKOB;
napauieIbHOE COSTMHEHNE TPOBOTHUKOB; HarPeBaHUE TIPOBOIHUKA YJIEKTPUICCKUM TOKOM;
onpeIeJIeHUE MOIIHOCTH 3JIEKTPUUECKOT0 TOKA; IEUCTBUE TUIABKOTO MPEAOXPaHUTENS.
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63. OJIEKTPOMETPELI C ITPUHA JUIEXKHOCTAMU
ONEeKTPOMETPHI IPeJHA3HAYEHBI IS IPOBEACHUS TAKUX AEMOHCTPALOHHBIX OIBITOB I10
JNIEKTPOCTATUKE, KaK: 00HAPYKEHHUE IEKTPUUECKUX 3apsI0B; paclpeielIeHHe 3aps10B Ha I10-
BEPXHOCTH IIPOBOJAHMKA; NEIUMOCTD DJIEKTPUYECKOIO 3apsAJia; dICKTPOCTaTUIECKast MHAYKIUS.

OTJAEJIBHBIE ITPUBOPLI
64. HABOP JIJIS1 JIEMOHCTPALIM CIIEKTPOB DJIEKTPUUYECKUX ITOJIEU
HaGop ucnonb3yercs B ClEAYIOUIMX SKCIIEPUMEHTaX: CBOWCTBA CUIIOBBIX JIMHUM
3JIEKTPOCTATHYECKOTO I1O0JIS; AIEKTPUUECKOE I10JIE€ 3apPsKEHHOT0 IIPOBOHUKA; dJIEKTPUYECKOE T10JIE
IBYX 3apsDKEHHBIX TPOBOAHHUKOB; OJHOPOIHOE U HEOJHOPOJHOE JIEKTPUUECKUE MOJIA.
65. MAATHUKU SJIEKTPOCTATUYECKUE
MasTHUKY IpeIHa3HAYEeHbI AJI JEMOHCTPALUU IEKTPOCTaTUYECKOTO B3aUMOIEHCTBUSA TEI U
MPUMEHSIOTCS B CIEAYIONINX JEMOHCTPALUAX: OOHAPYKEHHUE 3apsfia ANEKTPOCTATHUECKUMHU
MasiTHUKAaMU; J1BA PO/ 3apsAJ0B U UX B3aUMOJEHCTBUE. B KOMIIIEKTE 1Ba MAasTHHUKA.
66. ITAJIOYKU N3 CTEKJIA 1 S550HUTA
[Tano4yky NpUMEHSAIOTCS B CAEAYIOLIMX JEMOHCTPALUAX: SJIEKTPU3aLUs PA3IMUHBIX TEIT;
B3aUMO/ICHCTBHE HAIEKTPU30BAHHBIX TEI; ABA POJA 3apsA0B; ONPEICICHHUE 3apsaaa
HAIEKTPU30BAaHHOTO TEJa; YCTPOMCTBO U ACUCTBHUE MIEKTPOCKOIA U AIEKTPOMETPA.
67. 3BOHOK DJIEKTPUUECKUI
3BOHOK TO3BOJISIET JEMOHCTPUPOBATh IPOCTEHINEE INPUMEHEHUE JJIEKTPOMAarHura B
TEXHUYECKHUX YCTPOMCTBAX.
68. HABOP MAT'HUTOB
MarsuTel HCIOIB3YIOTCS IPU MOCTAHOBKE TAKUX JEMOHCTPALIMOHHBIX OIBITOB, KAaK: UCCIIEIOBAHNE
MarHUTHOI'O TOJIsI TOCTOSIHHOTO MAarHUTa; UJIEHTU(UKALMSA CBOMCTB MarHUTA; CIIEKTPBI
ITIOCTOSIHHBIX MarHUTOB; JIBMKECHUE IIPSIMOTO IPOBOAHUKA U PAMKH C TOKOM B MarHUTHOM I10JI€;
IIOJIy4€HUE MHAYKLIIMOHHOIO TOKA; IEMOHCTpanus npasuia Jlenna u ap.
69. CTPEJIK MAT'HUTHBIE HA IIITATUBAX
Crpeslky MarHUTHbIE IPEAHA3HAYEHBI U1 IEMOHCTPALMU B3aUMO/ICHCTBHS IIOJIFOCOB MarHUTOB,
OpHEHTAllMM MATHUTA B MArHUTHOM I10JI€, ONIPEJICIICHUS HAIIPABJICHUSI MAarHUTHOIO MEPUINAHA U
JPYTHX OIBITOB [0 MATHETU3MY U DJIEKTPOMArHeTu3My. KOMIUIEKT COCTOUT M3 2 MarHUTHBIX
CTPEJOK.
70. ITPUBOP U AEMOHCTPALIMHY BPAIIIEHNA PAMKHN C TOKOM
B MAT'HUTHOM I10JIE
[TpuGop mo3BoJIAET MPOBECTH CIETYIOLINE JEMOHCTPAIMH: ONBIT DPCTe/la; MArHUTHOE I0JIe
MIPSIMOTO TOKA; MarHUTHOE I10JIE€ PAMKH C TOKOM; B3aMMOJICHCTBHE MApaUICIIbHBIX TOKOB; IEUCTBUE
MarHUTHOTO I10JI1 Ha TOK; IIOBOPOT PaMKH C TOKOM B MarHUTHOM I10JI€; YCTPOMCTBO U IIPUHIIUI
JEUCTBUS TeHepaTopa NOCTOSHHOIO TOKA; YCTPOWCTBO U MPUHIMII ACHCTBUS YIEKTPOABUTATEISA
MOCTOSIHHOTO TOKa; YCTPOWCTBO M MPUHIIMIT AEUCTBUS 2JIEKTPOU3ZMEPHUTEIBHOTO IpHdopa
MarHUTORJIEKTPUYECKOW CHCTEMBI; SIBIICHUE YJIEKTPOMArHUTHON MHIYKIUH.
71. MAILIMHA MATHUTOSJIEKTPUUYECKAS OBPATUMASA
[Tpubop npenHa3HaueH A5 AEMOHCTPALlMU YCTPONCTBA M MMPUHIMIIA IEHCTBUS IPOCTEHIIEro
reHepaTopa v dIEKTPOABUTATEIS IIOCTOSHHOTO U IIEPEMEHHOIO TOKOB, I103BOJIET
IIPOJIEMOHCTPUPOBATH CBOMCTBO OOPATUMOCTH 3JIEKTPUUYECKUX MAIINH - [T0Ka3aTh UX paboTy B
pEeXUMe U ABUraTelsl, U TeHepaTopa; Mo3BoJIeT MPOJEMOHCTPUPOBATh TPU CIocoba paboThI
MAaIlluHbI B PEKUME JBUTATEIS.
MarHa MarHUTODJIEKTPUYECKAst COCTOUT U3 CTATOpa U POTOPA.
72. DJIEKTPOMATHUT PA3EOPHBIN
DNEKTPOMAarHuT MpeIHa3HayeH JUIsl IEMOHCTPAMU TEXHUYECKOTO TPUMEHEHNS MarHUTHOTO TIOJIS
TOKa: yCTPOUCTBO 3JIEKTPOMArHUTa 1 OLIEHKa €ro MOJAbEMHON CUJIbl, COOpKa MOJENIn
JJIEKTPOMArHuTa. MOKeT UCII0Ib30BaThCs IS UCCIIEN0BAHNS MArHUTHOTO I10JIS KaTYIIKU C TOKOM,
BJIUSIHUS Ha HETO (DeppOMArHUTHOTO CEpACUHUKA; IPUMEHSIETCS JUIsl IEMOHCTPALMH SIBJICHUS
3JIEKTPOMArHUTHON MHIYKIUU.

39




73. IIPUBOP JJ1s1 JEMOHCTPALIMU ITPABUJIA JIEHIIA
[Tpubop mpeaHa3zHayeH AJIs UCCIEAOBAHMS 3aBUCUMOCTH HAMPABIICHUS] HHIYKIIMOHHOTO TOKA OT
XapakTepa U3MEHEHUs] MAarHUTHOTO MTOTOKA, BBI3BIBAIOIIETO TOK, U MTO3BOJISIET TPOBECTH
CJIeTYIOIINE JEMOHCTPAIIMK: CPAaBHEHUE B3aMMOICHCTBHSI CIUIONITHOTO KOHTYpa M KOJIbIIA C
MPOPE3bI0 C MATHUTOM; JIBMKEHUE CIUIONTHOTO KOJIbIIa MPU MPUOJIMKEHUU MarHuTa K KOJIbILY;
JBIKEHUE CILIOIIHOTO KOJIbIIA TP BBIIBMOKCHUH MarHUTa U3 KOJIbIIA.

74. KOMIUIEKT JI U3YUEHUA CBOWCTB DJIEKTPOMATHUTHBIX BOJIH

HA BA3E I'EHEPATOPA 430 MI'g
KomruiekT mo3BosisieT npoieMOHCTPUPOBATh U3TyUYEHUE, TPUEM U CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH, OOHAPYKUTh IEKTPUIECKOE U MATHUTHOE TI0JISI BOJHBI, U3MEPHUTH JJIMHY BOJIHBI.

JIEMOHCTPAILIMIOHHOE OBOPY IOBAHME I10 OITTUKE
1 KBAHTOBOM ®U3UKE

YHUBEPCAJIBHBIE HAFOPBI 1 KOMIJIEKTDBI

75. HABOP JIEMOHCTPAIIMOHHBIN «"EOMETPUYECKA S OIITUKA»
Habop mo3BomsieT npoieMOHCTPUPOBATH CIEAYIOIINE SKCIIEPUMEHTHI: TPSIMOIHMHEHHOE
pacrpocTpaHeHHe CBETa; 00pa30BaHUE TEHU U MOTYTEHH; 3epKaJIbHOE OTPAKECHUE CBETA;
g dy3HOE OTpaKeHHE CBETA; UCCIIEJOBAHKE OTPaXKEHHs CBeTa; (POpMHUpPOBAHHUE MOHSATUS MHUMOTO
HMCTOYHHMKA CBETA; WJUTIOCTPAIUIO IPUHIIUIIA JCHCTBUS YTOJIKOBOTO OTpaXKaTeIsl; MPEJIOMIICHUE
CBETa; HCCIIEI0BaHNE 3aKOHOMEPHOCTEH MPEIOMIICHUS CBETa; 0OPAaTUMOCTh X0/1a CBETOBBIX JIyUeH;
[I0JIHOE BHYTPEHHEE OTPAXKEHUE; JIEMOHCTPALIMSI MOJIESIU CBETOBO/A; IPOX0KICHUE CBETA YEPE3
IJIOCKOMAPAUIENbHYIO IIACTHHY; IPOX0XKACHHUE CBETa CKBO3b TPEYTOJIbHYIO ITPU3MY; BBEICHUE
TIOHATHS JINH3BI, BBEJICHUE TIOHATHH (PoKyca 1 POKYCHOTO pacCTOSIHHS JIMH3bI; BBEICHUE MTOHITHS
(b oKaNbHON TIIOCKOCTH JIMH3bI; UJUTFOCTPAIUS OHATUS MHUMOTO (POKyca TMH3BI; X0 OCHOBHBIX
Jy4el, UCIIOJIb3yeMbIX TIPH IMOCTPOCHUH N300paKEHUH B JIMH3aX; 3aBUCUMOCTH (DOKYCHOTO
paccTOsSHUS JTMH3BI OT MOKa3aTessl MPeIOMIICHHUS BHEIIHEH CPE/Ibl; CBSI3b PACCTOSIHUS OT MpeaMeTa
710 JIMH3BI C PACCTOSIHUEM OT JIMH3HI JI0 €T0 H300paKEHUS; ICUCTBUE ONITHYECKON CHCTEMBI IJ1a34,
nedeKThl 3peHus; olyudeHne n300pakeHus B poToarnmapare; Xo/1 JIydeld B TPOSKIIMOHHOM
arrapare; JUCIIEPCHOHHBIA CTIEKT.

CrnHcok pekoMeH1yeMoil JTuTepaTypsbl

Jlureparypa AJisl yYuTe/ s
1. ®enepanbHsblii ['ocynapcTBeHHbIH 00pa3oBaTeNbHbIN CTaHAAPT 00IEro 00pa30BaHUs
(®rocC 000). - M.: Ilpoceemienne, 2012 r.
2. IlpumepHble MporpaMMbl OCHOBHOTO 00111ero oopaszoBanus. - M.: IIpocemienue, 2012 .
3. EXM. I'yrauk, A.B. Ilepsimkun [Tporpammel it 001meo0pa3oBaTeNbHBIX YUPEKICHUH.
®dusnka. Actponomust.7-11 ki./ coct. B.A. Koposun, B.A. Opios.- M.: [Ipoda, 2010 .
5.AranoB A. B. ®u3uka BOKpYr Hac: KaueCTBEHHbIE 3a1auu 1o gusuke / A. B. Aranos. — M.:
Jlom nemarorukwm, 2008 r..
6.byteipcknii I'. A. DkcniepumenTanbHble 3a1a4n 1o ¢pusuke/ I'. A. Byreipekuii, HO. A. Caypos.
— M.: IIpocsemienne, 2008 r.
7. A.B. Ilepprmkun, @usnka-7, yaeOHUK 17151 00111e00pa30BaTeIbHBIX YUPEKICHUH.- M.
Hpoda, 2013 r.
8 .A.B. Ilepoimkun, ®usnka-8, yaeOHUK 1T 001M1e00pa30BaTeIbHBIX YIPESIKIACHHM, .- M.
Hpoda, 2013 r.
9. A.B. lleppiikuH, EM. T'yrauk, ®usnka-9, yaeOHUK 15
o0mieoOpa3oBarebHBIXyupexaeHuit.- M.: Ipoda, 2013 r.
10. JI.A. Kupuk, ®u3nka-7, caMOCTOSATEIIbHBIC H KOHTPOJIBHBIC padoThl. — M: «Mnekcay, 2013
T.
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11. JI.A. Kupuk, ®usnka-8, caMoCTOATEIbHBIE U KOHTPOJIbHBIE paboThl. — M: «Mnekcay, 2013
T.

12. JI.A. Kupuk, ®usnka-9, caMoCTOSATEIbHBIE U KOHTPOJIbHBIE paboThl. — M: «Mnekcay, 2013
T.

13. Kabapaun O. ®@. 3agaun o pusuke / O. @. Kadbapaun, B. A. Opnos, A. P. 3unsbepman.
— M.: [poda, 2007 T.

14 Kabapauua O. ®@. COOpHUK SKCIEPUMEHTAIBHBIX 3aJJaHUI U PAKTUYECKUX paboT Mo (pu3nke
/ O. ®@. Kabapaun, B. A. Opnos; nmox pexn. 10. U. Jluka, B. A. Opnosa. — M.: ACT, Actpenb,
2012 .

15. B.C. Jlebenunckas, dusuka-7. J[marnoctuka npeaMeTHOW 0O0y4EeHHOCTH (KOHTPOJILHO-
TPEHUPOBOYHBIE 33JJaHNUs1, THUATHOCTUYECKUE TECThI ¥ KapThl). - Bonrorpan: Yuurens, 2009 r.
16. B.C. Jlebenunckas, ®uzuka-8. JlmarHoctuka mpeaMeTHONH OOYy4eHHOCTH (KOHTPOJIBHO-
TPEHUPOBOYHBIE 33/IaHUS, TUArHOCTUYECKHUE TECThI U KapThl). - Boarorpaa: Yuurens, 2009 r.
17. B.C. Jle6eaunckas, ®Pusnka-9./[uarHoctrka mpeaMeTHOH OOY4YeHHOCTH (KOHTPOJIBHO-
TPEHUPOBOYHBIE 33JIaHUS, TUArHOCTUYECKHUE TECThI U KapThl). - Boarorpan: Yuurens, 2009 r.

Jlureparypa AJsl y4alumxcs
1. Jlanre B. H. DxcniepumenTanbhbie pusndeckue 3aaauu Ha cMekanky / B. H. Jlanre. — M.:
Hayka, 2009 r.
2. Jlykammk B. U. COopuuk 3amau mo ¢usuke g 7—9 kimaccoB o0I1eo0pa3oBaTeIbHbIX
yapexnenuii / B. U. Jlykamuk, E. B. UBanoBa. — M.: [IpocBemenue, 2013 r.
3. Jlykammuk B. M. COOpHHK MIKOIBHBIX OJUMIHAIHBIX 3a1a4 1o gusuke / B. U. Jlykamuk, E.
B. BanoBa. — M.: Ilpocsemienne, 2013 1.
[lepensman f. U. 3anumarensHas ¢usuka / 5. U. Ilepenbman. — M.: Hayka, 2010 r.
[Tepensman S. U. 3naere nu Bel pusuky? / 5. U. Tlepenbman. — M.: Hayka, 2010 T.
CrenanoBa I'. H. CoopHuk 3amay no ¢usuke / I'. H. CrenanoBa. — M.: IIpocBenienue,
2013r.

o ok

1. OneHka yCTHBIX OTBETOB 00y4alOIIUXCS

Ouenka 5 cTaBUTCS B TOM cllydae, €clid ydyalluiicsl MOKa3bIBaeT BEpHOE MOHUMaHUEe (HU3HUECKOi
CYIIIHOCTH pacCMaTpPUBAEMBIX SIBIICHUH M 3aKOHOMEPHOCTEW, 3aKOHOB M TEOpHUi, HAAET TOYHOE
ONpeJIeJICHUE MW MCTOJIKOBAHWE OCHOBHBIX MOHSATHUH M 3aKOHOB, TEOPHM, a TakKe MNpPaBUIbHOE
onpeneneHue PU3NUECKUX BETUYNH, WX €IMHUIl U CIIOCOOOB M3MEPEHHS; MPABWIHHO BBITIOJIHSET
YepTekH, CXeMbl U TpaduKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHy, COIMPOBOXAAET pacckal
HOBBIMU TIpUMEpPaMH, yMEEeT TPUMEHSATh 3HAHWA B HOBOM CHUTyallUd TIPH BBITIOJIHEHUA
MPAaKTUYECKUX 3aJaHMi; MOXKET YCTAHABIMBATh CBA3b MEXKAY H3Y4aeMbIM M paHee IApPYyrux
MIPEIMETOB.

Ouenka 4 cTaBUTCS B TOM Cllydae, €CJIM OTBET yUYE€HUKA YIOBIETBOPSET OCHOBHBIM TPEOOBAHUAM K
OTBETY Ha OLIEHKY 5, HO 06€3 HCMOIb30BaHUsI COOCTBEHHOI'O IUIaHA, HOBBIX NMPUMEPOB, 0€3 mpume-
HEHUs 3HAHWW B HOBOW CHUTyallud, 0€3 MCIIOJIIb30BaHUS CBS3EH C paHee M3YUYEHHBIM MaTEepUAIIOM,
YCBOEHHBIM TIPU U3YUYEHUHU JPYTUX MPEIMETOB; €CIIU YYaIUiiCs TOMyCTHJI OJHY OIIMOKY WM HE
0osee IByX HEIOUETOB M MOXKET UCIPABUTh UX CAMOCTOSITENILHO MIIA C HEOOJBIIONH MOMOIIIBIO yUU-
Tesl.

Ouenka 3 cTaBUTCS B TOM cliydae, €CJIH YUYalluiics MPaBWIbHO MOHUMAeT (U3UYECKYIO CYITHOCTh
paccMaTpuBaeMBbIX SIBJICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE€ MMEIOTCS OTAeNbHble MpoOeibl B
YCBOGHHUHU BOMPOCOB Kypca (PU3HUKHU; HE MPEMATCTBYET JAIbHEUIIIEMY YCBOCHHIO TIPOTPAMMHOTO Ma-
Tepuasa, yMeeT MIPUMEHSThH MOJyUYeHHbBIE 3HAHUS TIPH PEIICHUN MPOCTHIX 3a7a49 C UCIOIh30BaHUEM
TOTOBBIX ()OPMYII, HO 3aTPYAHSAETCS IPHU PEIICHUH 3a]1a4, TPEOYIOIINX MpeoOpa3oBaHUs HEKOTOPHIX
dbopmyn; gonmycTui He OoJiee OHOM Tpy0oit M OHOW HerpyOou OomuoOKH, HE OoJjiee ABYX-TpeX He-
rpyOBIX HEJJOYETOB.
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Ounenka 2 cTaBUTCS B TOM ClIydae, €CJIM yYalUIicsl HE OBJa/ie] OCHOBHBIMU 3HAHUSIMHU B COOTBET-
CTBUHU C TPEOOBAHMSIMU U JIOITYCTHII OOJIBIIIE OIIMOOK U HEIOUETOB, YeM HEOOXOIUMO ISl OLICHKHU
3.

Ouenka 1 craBuTcs B TOM Cily4ae, €CJId YYCHUK HEe MOKET OTBETUTh HU Ha OJIMH U3 MTOCTABJIEHHBIX
BOIIPOCOB.

2. OueHka MUCbMEHHbIX KOHTPOJIbHBIX padoT

Ouenka 5 craButcs 3a paboTy, BBIITOJHEHHYIO MOJTHOCTHIO 0€3 OIMOOK U HEA0YETOB.

Ouenka 4 craButcs 3a paboTY, BBIIOJIHEHHYIO OJHOCTHIO, HO NPU HATMYUU HE Oojiee OHON
OIIMOKY ¥ OJJHOTO HEA0YeTa, He Ooyiee TpexX HET0UETOB.

Ouenka 3 craBuTCS 3a pabOTYy, BBHIITOJIHEHHYIO Ha 1/2 Bceld pabOThI MPaBHIIBHO WJIH TIPH JIOTYIIEe-
HUU He 0oJiee 0HOM IrpyOoit ommOKH, He O0JIee TpeX HErpyObIX OMUOOK, OHON HETPYOOii OMUOKH
U TPeX HEJI0UETOB, MPU HATMYUH YETHIPEX-TISITH HEJIOUETOB.

Ouenka 2 craBuTCs 3a paboTy, B KOTOPOH YKCIIO OIIMOOK M HEAOUYETOB MPEBBICHIO HOPMY IS
OLICHKH 3 WJIM IPABUJILHO BBIMIOJIHEHO MeHee 1/2 paboThl.

3. Ouenka j1abopaTopHbIX padoT

OueHka 5 craBUTCs B TOM Cilydae, €CJIM Y4al[uiics BBIIOJIHUI padoTy B MOJHOM 00BbEME C
COOIII0ICHIEM HEOOXO0TMMOH TIOCIIEI0BATEIEHOCTH TIPOBEICHHSI OTIBITOB U M3MEPEHHUIA;
CaMOCTOSITENIFHO U PAIlIHOHAIBHO MOHTUPYET HEOOXOAMMOE 000PYI0BAaHUE; BCE OMBITHI POBOJIUT B
YCIIOBUSIX U PEXKHUMAX, 00ECTIEUNBAIOLIUX [T0Ty4€HHUE IPABUIIbHBIX PE3YJIbTATOB U BBIBOJIOB;
coOmoaeT TpeOoBaHus MpaBui 0€30MaCHOTO TPY/A; B OTYETE MPABHIIBHO U aKKypPaTHO BBIMOIHSIET
BCE 3aIlMCH, TAOIUIIbI, PUCYHKH, YEPTEXKH, IPa(UKH, BBIYMCIECHUS aKKYPATHO BBINOJIHSIET BCE
3anucu, TabJIuIlbl, PUCYHKH, YEPTEKH, TpapuKU, BEIYUCICHUS, TPABUIILHO BBITIOIHSAET aHAIIN3
IIOIPELIHOCTEM.

Ouenka 4 cTaBUTCS B TOM ClIydae, €CJIM YYaluiics BBIIIOJHUI padOTy B COOTBETCTBUHU C TpeOOBa-
HUSIMU K OLIEHKE 5, HO AONYCTUJI IBa-TPU HEJ0UeTa, HEe Oosiee 0HON Herpy0oil omMOKH U OJTHOTO
HeJoYeTa.

Ouenka 3 cTaBUTCS B TOM CITydae, €CJIM yJalluiicsi BEITOIHUI paboTy He TIOJTHOCTHIO, HO 00beM
BBITIOJTHEHHON YaCcTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIBHBIE PE3YIbTAThl U BBIBOJIBI, €CIIU B
XO7Ie MTPOBEACHUS OIBITA M U3MEPEHUI OBUIN JOMYIIEHBI OIINOKH.

Ouenka 2 cTaBUTCS B TOM CIlydae, €CJIM y4Jallluics BBIIOIHUI paboTy HE MOJHOCThIO U 00BEM BbI-
MIOJIHEHHOM paboThl HE TIO3BOJISIET ClIeaTh PaBUIIbHBIE BBIBO/IbI, BEIUMCIICHUS; HAOIIOAEHUS ITPO-
BOJIMJIMCH HEMPABUIBHO.

IMepeyenb oIMOOK

I. I'pyObie ommOkn

1. He3nanue onpeneneHuit OCHOBHBIX TOHSITHI, 3aKOHOB, TIPABMWII, TTOJIOKEHUM TEOPHH, POPMYIL,
OOIIENPUHATHIX CHMBOJIOB, 0003HaUeHHSI (PU3UUYECKUX BEJINYMH, €ITUHUILY U3MEPEHHUS.

2. HeymeHue BbIIETATH B OTBETE TJIABHOE.

3. HeymeHue npuMEHSTh 3HaHUS JUIsl pellieHHs 3a1a4 U 00bsCHEHHs (PU3NYECKUX SIBJIICHUI; Henpa-
BUJIbHO c(hOpMYIIHPOBaHHBIE BOPOCHI, 3aJaHHsI UJIU HEBEPHbIE 0OBSICHEHHUS X0/]a UX PELICHHUs, He-
3HaHUe MMPUEMOB pEIlIeHU 3a/1a4, aHAJIOTHYHBIX paHee PELICHHBIM B Kjacce; OIIMOKH, OKa3bIBa-
IOLI[ME HETPAaBUIbHOE TOHUMAaHNE yCIOBHS 33/1a4U WM HENPABUIbHOE HCTOJKOBAHUE PEILICHUSI.

4. HeymeHue 4uTaTh U CTPOUTDH 'padMKU U NPUHIUIHATIBHBIE CXEMBbI

5. HeymeHune noAroTroBuTh K paboTe yCTaHOBKY MJIM J1a0OpaTOpHOE 000pY0BaHHE, TPOBECTH
OIIBIT, HEOOXOIUMBIE pACUEeThl MU MCIIOJIb30BaTh MOJyYeHHbIE JaHHBIE JJIs1 BBIBO/IOB.

6. HebpexHoe oTHOIIEHHE K 1a00paTopHOMY 000PYAOBAHUIO U U3MEPUTENILHBIM MPUOOpaM.

7. HeymeHue orpeieuTh MOKa3aHusl U3MEPUTENHLHOT0 Ipudopa.

8. Hapymienue TpeboBanMii npaBuil 6€30MacHOr0 Tpy/Aa MIPH BBIIIOJHEHUH SKCIIEPUMEHTA.

2. HerpyOble omu0ku

1. Hetounoctu hopMynupoBOK, ONpeIeIeHN i, 3aKOHOB, TEOPUH, BBI3BAaHHBIX HETIOJIHOTOM OTBETA
OCHOBHBIX IIPU3HAKOB OIpeesiieMoro NoHATUs. OmOKY, BI3BaHHbBIE HECOOIIOCHUEM YCIIOBHM
MIPOBEICHUS OTbITa U U3MEPEHUH.
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2. OmmOKY B YCIOBHBIX 0003HAYCHHSIX HA MPUHIIUITHAIBHBIX CXeMaX, HETOUHOCTH YepTexe, rpa-
(hUKOB, CXEM.

3. Ilpomyck uiu HETOYHOE HANKMCAaHHE HAMMEHOBAHUN €IMHUI (PU3HMUECKUX BEIUYHH.

4. HepaunoHaabHBIN BEIOOP X042 pEIICHUS.

3. Hepouetnl

1. HepaunoHnanbHble 3a1IUCH NPU BBIYUCIICHUAX, HEPAIIMOHATIbHbIE IPUEMbI BHIYHCICHUH, Tpeoldpa-
30BaHUM U PELICHUS 3aa4.

2. ApudmeTrueckre OmMUOKY B BEIYUCICHUX, €CIIU 3TH OIIMOKU Ipy00 HE HCKAXKAIOT PealbHOCTD
IIOJIyYEHHOT'O pe3yJbTarta.

3. OTaenpHBbIE MOTPEIIHOCTH B (POPMYIHPOBKE BOIIPOCA HIIM OTBETA.

4. HeOpesxHOE BBIIIOJHEHHUE 3aITUCEH, YepTexei, cXeM, rpauKoB.
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