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1.1 IlosicHUTeIbLHAS 3aNIMCKA
HopMaTHBHO - IPpaBOBOM acleKT:

HporpaMMa «PU3HKYM» COCTaBiICHAa B COOTBETCTBUH C OCHOBHBIMHU HOPMAaTUBHBIMHU JOKYMCHTaMH, I10-
JIO)KEHHBIMHM B OCHOBY O6H.[€p33BHB3IOH.[CI>i. B HAacTOAICE BPEMS COACPKAHHUEC, POJIb, HA3HAUCHUC M YCIOBUA
pcainursanuun nNporpaMm JOIMOJHUTCIBHOI'O 06p330BaHI/IH 3aKpCIUICHBI B CIICAYIOIIUX HOPMATHUBHBIX JOKYMCH- Tax:

o ®@enepanbHblii 3ak0H 0T 29 nexabdpst 2012 r. N 273-03 "O6 obpazoBanuu B Poccuiickoii @enepanun”
(crarps48) — KoHuenmus pa3BUTHS JOMOJHHUTEIBLHOTO 00pa3oBaHUs AeTel (yTBEpXKIeHa pacropshKeHHEM
[IpaButensctBa P® o1 4.09.2014r. 1726-p)

e [Ipuka3z muHHCcTepcTBa npocsenieHus PO ot 09.11.2018r. 196 « O6 yrBepxknenun [lopsimka opranu-
3allMd ¥ OCYIIECTBIICHUSI 00Pa30BaTEIbHON JCATEIHHOCTH 0 JOIOJTHUTEIHHBIM 00pa30BaTeIbHBIM MPOTPaM-
Mam»

o CaHI/ITapHO - SIIUACMHOJIOTHYCCKUC Tpe60BaHI/I$I K YCTPOﬁCTBy U COACPIKAHUIO U OpraHru3allvi PCKU-



Ma paboThl 00pa3oBaTENbHBIX OPraHU3alMi JOMOJHUTEIHLHOTO OOpa3oBaHMs JeTei (YTBEpXkIEHO IMOCTaHOB-
neHueM [7aBHOTO rocynmapcTBeHHOro canuTapHoro Bpada PD ot 04.07.2014r. 41) Can [Iun2.4.4.3172-14 yc-
TaHaBJIMBAaEeT TPeOOBaHUS K OpraHu3ali 00pa3oBaTeIbHOTO MpolLiecca.

o Konsennus OOH o mpaBax peOeHka

e [lucemo MunucrepctBa obpazoBanust 1 Hayku Ne03-296 ot 12 mas 2011 r. «O6 opranuzanuu BHe-
YPOUHOU JESATETBLHOCTH MPU BBEICHUU (heepalbHOTrO rocyapcTBEHHOIO 00pa3oBaTeNbHOTO CTaHAapTa 00-
uiero o0pa3oBaHUs»;

e JloKaJIbHBIMU aKTaMHU 00pa30BaTEIbHON OpraHU3aAIHH.

o [Ipodeccuonanshusiii crannapt «llemaror qomoTHATETFHOTO 00pa30BaHUS JETCH U
B3pocabeix» (IIpukaz Mun Tpyzaa u coir. 3amutsl PO ot 8.09.2015 Ne613 n).

AKTYaJIbHOCTb IPOrPaMMBbl

Axmyanvrocme TPOTPAMMBI, 3aKJTIOYACTCS B BOCIUTAHWM TBOPYECKOW AKTHMBHOCTH yYalllUXCs, B IPOIEC- CE
u3ydeHUs] UMHA (U3NKUA SBJSIETCS OJHOW M3 aKTYaJbHBIX 3ajad, CTOSIIUX MEepell YUYUTeIIMU (U3UKH B CO-
BpeMeHHOW TiKoje. OCHOBHBIMU CPEJICTBAMH TaKOTO BOCIHMTAHUS M PAa3BUTHUS CIOCOOHOCTEH ydaliuxcs sB-
JSIFOTCSL DKCIIEPUMEHTANIbHBIC MCCIICAOBAHUS U 3a/1a4id. YMEHHEM peIIaTh 3aJa4i XapaKTepu3yeTcsi B Mep- BYIO
oYepeb COCTOSIHUE MOATOTOBKHU YYaIluXCsl, TTyOnHA YCBOCHHUS Y4eOHOTO MaTepraia. PelieHne He- CTaHaapTHBIX
3aj1a4M [IPOBEICHNUE 3aHUMATEIIbHBIX SKCIIEPUMEHTAIBHBIX 3aIaHU CIIOCOOCTBYET MPOOYXK- ICHUIO H PA3BUTHIO Yy
HUX YCTOWYUBOTO UHTEpeca K (PU3HKE.

Acnexm noeusHvl nporpaMmbl «PU3MKYM» 3aKIH04aeTcsl B pellleHHe HEeCTaHAApTHBIX 3a/ad M IpoBele- Hue
3aHUMATEIbHBIX YKCIEPUMEHTAIBHBIX 33JaHUI CIIOCOOCTBYET NMPOOYKICHHUIO U PAa3BUTHIO Yy HUX YC- TOWYHBOTO
UHTepeca K (hu3HKe.

Takxe B mporpammy BKJIHOYeH paznen «Moil ¢usnueckuid macrnopt». VMcXxomaHON TeopeTH4ecKod MOo3ulu- el
JAHHOTO pa3jerna sBJSETCS TO, YTO B LIEHTPE BHUMAaHMS HAXOJUTCS CaM YYEHHUK, OH H3Yy4aeT camoro ceos.
OO0pa3oBaTeNbHbIM IPOLECC CTPOUTCS B JIOTHKE JIEATEIbHOCTH, UMEIONIEH TMYHOCTHBIN CMBICHT JJI YYEHUKA, YTO
MOBBIIIAECT €70 MOTUBALIUIO B YUECHUH.

HHHO@GL{MOHHOCI’I’lb HACTOSIICH nmporpamMmMmbl B IMIPUMCHCHUN COBPCMCHHBIX TEXHOJIOTHII 1 aKTHUBHBEIX MeE- TOOAOB
O6y‘{€HI/I$I, HUCIIOJIb30BaHNU HpO6JIeMHOl"O O6y‘IeHI/I}I. Taxxe B O6pa30BaTCJIBHOM nponecce UCIOJb- 3YIOTCA
COBPCMCHHBIC TCXHUYCCKHUEC CpCACTBA O6y‘IeHI/IH, B IporpaMmy BKIIFOUCHBI TAKWUC HWHHOBAIIMOHHBIC BHU/IbI
ACATCIIbBHOCTH, KaK UCCIICAOBATCIILCKAA U ITPOCKTHAA ACATCIbHOCTD 06y‘IaIOH_II/IXC}I.

Aemopckas oononnumenvras 0opazoeamenvras npocpamma « Pusux Ym»
® 110 [1€JIEBOMY 00€CIIEYEeHHIO — pa3BUTHE U NOJIEPKKA MHTEpPECa yUalluXcs K U3y4EeHUI0 (PU3UKU;
e 110 TexHosiorun o0y4yenus: — UKT, pasHoypoBHEBoe 00yueHue, mpodIeMHOe U TOMCKOBOE 00yUeHHE;

® [10 XapaKTCPy ACATCIbHOCTU — IIPAKTUICCKUC 3aHATHA, naGopaTopHLIe pa60TBI, PCHICHUC DKCIICPUMCH -



TaJbHBIX 3aJa4,

¢ popma 3aHATHI — Oecesia, peleHue SKCIIEPUMEHTAIBHBIX U PaCUeTHBIX 3a/1a4, MPAaKTUKYM, HaOIro1e-
HUS U OIBITHI, IPAKTUYECKHE PA0OThI HCCIIEA0BATENILCKOTO XapaKTepa, JOMAIIHUHA SKCIIEPUMEHT, U3TOTOB-
JIEHUE CaMOJENbHBIX IPUOOPOB, TOCOOUI! K ypoKam.

1.2 llenu u 3a1a4u MPOrpaMMbl

1.3 Leas nporpaMmmsl

CDOpMI/IpOBaHI/Ie LEJIOCTHOI'O MPEACTAaBICHUA O MUPE, OCHOBAHHOI'O Ha HpI/IO6pCTeHHBIX S3HAaHUAX, YMCHU-AIX,
HaBBIKax M cIoco0ax HpaKTHHGCKOﬁ JACATCIIBHOCTH. HpHo6peTeHHe OIIbITa HHHHBHHY&HBHOﬁ H KOJJIEK- THBHOH
ACATCIIBHOCTHU IIPH MMPOBCACHUN J'Ia60paTOpHO'I/ICCJIC,I[OBaTeJIBCKI/IX pa60T N pCHICHUA SKCIICPUMEH- TaJIbHBIX
3aJa4. HO,Z[FOTOBKa K OCYHICCTBJIICHUIO OCO3HAHHOI'O BI)I60pa HpO(beCCHOHaHBHOﬁ OpHUECHTAlHU.

3agaun nporpamMmsbl
Oobyuarowue 3a0auu
® CII0COOCTBOBATh CAaMOpPEATH3AIMY YIAIIMXCS B U3yUCHHUH KOHKPETHBIX TEM;

® B X0/I€ PEIICHHUS UCCIIEI0BATEIBLCKUX MPOOJIEM ONPEIEIUTh TOTOBHOCTD yYAIlIUXCsl OCBAaUBATh (DU3UKY
Ha MOBBIIIEHHOM YPOBHE;

® CO30aThb YCJIOBUS IS (1)OpMI/Ip0BaHI/I$I HCCICO0OBATCIbCKUX YMCHI/Iﬁ IMOCPCACTBOM PCHICHUSA OKCIICPHUMCH -
TaJbHBIX 3aJa4 C UCIIOJIb30BaAHUECM I/IHq)OpMaI_II/IOHHBIX TEXHOJIOTHH.

® IIyTeM MPOBEJCHUS (PU3NIECKUX UCCIICIOBaHUI COOCTBEHHOTO TeJa TO3HAKOMUTE 00YJAIOIIIXCS CO
CBOMMHU (hU3HYECKHMHU ITapaMeTpaMu, 1aTh BO3MOXKHOCTh PEaIM30BaTh CBOM UHTEPEC K GU3UKE uepes3 Mo-
CTHXKEHHE ce0s1, pAaCKPBITh BO3MOXHOCTh (DU3UKH B pPEIICHUH NMPAKTUUECKUX 3a/1a4.

Pa3zeusarowiue 3a0auu
e Pa3BuTHE €CTECTBEHHOHAYYHBIX KOMIIETEHIINN YYaIIUXCS;
¢ Pa3BuTHE CIOCOOHOCTEN K CAMOCTOSATEILHOMY HAOIOICHUIO U aHAIIU3Y;
¢ Pa3zBuTHe HETPUBHUATIHLHOTO MOIX0/Ia K PEIICHUI0 PU3NYECKUX IKCIIEPUMEHTAIbHBIX 33/1aY;
e PasBuTHe HCCIIeTOBATEILCKUX HABBIKOB;

e PazBurtue Yy yqamiuXxcs HaBbIKOB KPUTUYCCKOT'O MBIIIJICHUS.



Bocnumamenvnuie 3a0auu
e Bocniranue ycuT4MBOCTH U CKPYIYJI€3HOCTH IIPU POBEAECHNUHN UCCIIEA0BaHUM;
e Bocniutanue akkypaTHOCTH IIpU paboTe B 1a00OPATOPHBIX YCIOBUSIX;

¢ Bocniutanue caMOCTOSTEIBHOCTH NP MPUHSATUU PEIICHUA U CIOCOOHOCTH K apryMEHTHPOBAHHOMY JI0-
Ka3aTelIbCTBY COOCTBEHHBIX THIIOTE3;

¢ Pa3BuTHE HABBIKOB COTPYTHHYECTBA.
Yueonuie 3a0auu 3an0xeHBI B OCHOBHBIE KPUTEPUH YPOBHS KOMIIETCHIIMH 00yJalOIIerocs.
Dopmupoganue HABLIKOG

e HaBbIKM BBIIOTHEHHSI pa0OT UCCIIEIOBATEILCKOTO XapaKTepa;

o HaBriku PCIICHHMA OKCIICPUMCHTAJIBHBIX 3a1a4;

e HaBrIkM MOCTAaHOBKH OKCIICPUMCHTA,

e HaBrIku pa6OTI)I C JOIMOJJHHUTCIBbHBIMHU HCTOYHHKAMNU PIH(i)OpMaI_II/II/I, B TOM YHCJIC SJICKTPOHHBIMH, a
TAKIKC YMCHHUAMMU I10JIb30BATHCA pECypCaMu HHTepHeT;

® YMCHHUIO CAMOCTOATCIBHO HpI/I06peTaTI) 1 MIPUMCHATH HAa IPAKTUKC 3HAHWS, ITOJIYUYCHHBIC HA 3aHATHAX

Ilpuobpemenue 3nanuii u ymenuii
¢ BRINONHATH IO OMUCAHUIO J1a00paTOpHYIO paboTy.
e BriaBurath runoresbl.
e [logOuparh HEOOXOAMMBIE TPUOOPHI M MATEPUAIIBI ISl pAOOTHI.
e [IpoBOIUTE CAMOCTOSITENIbHBIE UCCIIEIOBAHMSI, HAOIIOIEHUS U OIIBITHI.
e [IpeacraBnsTh pe3yabTaThl UCCIEAOBAHUS B BUJIE TAOJIUL WIIK TPAPUKOB.
e OOBACHATH PE3yNIbTaThl SKCIIEPUMEHTOB.

e DopMyIHpOBaTh MHAYKTUBHBIN BBIBOJ, COIVIACHO ITOCTABICHHOM LI€JIM, BBITEKAOIIEH U3 TIOCTABJICH-
HOM 3aJ1a4M.

L4 OI_IGHI/IBaTB IOrpeIIHOCTU HSMepeHHﬁ.
L4 O(bOpMJ'IHTB BBIITOJIHCHHOC UCCIICAOBAHUC.
e PabortaTth BT pyare, yMEThb paclipeaACIINTh 00513aHHOCTH ¥ KAUECTBEHHO BBITTOJIHUTD pa60Ty.

e KayeCTBEHHO yCBOWUTH MPEAMETHBIN MaTEpHAIl, IO KOTOPOMY ITPOBOJIUIINCH SKCIIEPUMEHTAIIBHBIE pa-
OOTEL.

0300posumenvhasn 3a0aua BKIIOYAET
o DopMHpOBaHKE HABBIKOB U 3JJOPOBBIX IPUBBIYEK MPHU BBHIITOJIHEHUHU TA00OPATOPHBIX PadoT;
® BLITNTOJIHCHUEC IIPaBUJI 11O TCXHUKE 6C3OHaCHOCTI/I;

® [IPUMCHCHUC KOMILJIICKCA pra)KHeHI/Iﬁ AJIA CHATHA HAIIPSXKCHUA T'J1a3, TIO3BOHOYHHKA.



[Tporpamma «®@u3ukYm» nperycMaTpuBaeT pa3BUTHE Y IIKOJIHLHUKOB 00IIEYy4eOHBIX YMEHHI U HABBIKOB,
YHHUBEPCAJIBHBIX CIIOCOOOB AEATEIBHOCTH U KIIIOUEBBIX KomneTeHIni. [Ipuoputeramu sBistores:

Ilo3naBarennHas JCATCIIbHOCTD:

* HCHOJIb30BaHUE JJIs MO3HAHUS OKPYKAIOIIEr0 MUPA PA3IMYHBIX €CTECTBEHHOHAYUYHBIX METOJIOB: Ha-
OmozieHre, U3MEpeHue, YKCIEPUMEHT, MOJICITUPOBAHHE;

* (opMupoBaHHe yMEHHUH pa3indaTh (PaKkThl, TMIOTE3bl, IPUUYUHBI, CIEICTBHSL, 10KA3aTEIbLCTBA, 3AKOHBI,
TEOpUU;

¢ OBJIAACHHUEC aACKBATHBIMU crocodamu pEe€IICHUA TCOPETUUCCKUX U SKCIICPUMECHTAJIBHBIX 3a/1a4;

® ano6peTeHHe OIIbITA BBIJIBMIXKCHUA THITIOTC3 1A 00BSACHEHHS N3BECTHBIX (baKTOB " OKCIIEPUMCEHTAJIb-
HOM IIPOBECPKH BLIIBUT'AaCMBIX I'MIIOTES.

HNudpopManmoHHO-KOMMYHUKATUBHAS AEATEIbHOCTb!

* BIIAJICHUE MOHOJOTHYECKOM U I[HaHOFquCKOﬁ pP€4b1O, pa3BUTHUC CII0OCOOHOCTH ITOHUMATh TOYKY 3pCHU
CO6GCG,I[HI/IK8_ " IIpU3HABATh IIPaBO HAa HHOC MHCHUC,

* HCIIOJIb30BAHKE IS PEIICHUS [TO3HABATEIBHBIX 1 KOMMYHUKATHBHBIX 33124 PA3JIMYHBIX HCTOUHUKOB
nHpopMaIuu.

Pe(bHeKCI/IBHaH ACATCIIBHOCTD:

¢ BJIaACHUC HABbIKAMHU KOHTPOJIA U OLICHKH cBoOcH ACATCIIBHOCTU, YMCHUCM IIPCABUACTL BO3MOKHBIC PC-
3YyJIbTAaTbhl CBOUX ﬂeﬁCTBHﬁ;

¢ Opranusanus y‘~I€6HOﬁ ACATCIIBHOCTH: TIOCTAaHOBKA LICJIN, IINITAHUPOBAHUC, OIIPCACIICHUC OIITUMAJIBHOT'O
COOTHOLICHUA TECJIN U CPCIACTB.

1.3. TIlnanupyemble pe3yabTaThl 00y4eHHs
JIuunocmmuuie pezyromamal:
® pa3BUBATh [103HABATENIbHBIE UHTEPECHI, MHTEIUIEKTYaJIbHbIE U TBOPUYECKHE CIIOCOOHOCTHU yUallluXCsl;
¢ hopMHPOBATh MOTHBALIMIO K U3YYEHUIO B JalibHEHIIEM (DU3UKHU;
® OIICHUBATh CUTYAIlMU C TOUKU 3PEHUS ITPaBUJI IOBECHUS U ATUKHU;

® MOTUBHUPOBATL CBOH I[CﬁCTBHfI; BbIPpaXXaTb TOTOBHOCTH B JIF000I CUTyalluU IMOCTYIIUTDb B COOTBCTCTBHHU C
IpaBUJIaMH ITOBCACHU A,

® [IPOSIBJIATH B KOHKPETHBIX CUTYaLUAX JOOPOKEIATENbHOCTD, I0BEpHE, BHUMATEIbHOCTh, TOMOILb U JIp;
® BOCIIPUHUMATD peub yuuTels (OJHOKIACCHUKOB), HEMOCPEICTBEHHO HE OOPAIlEHHYIO K yJallleMycs;
® BbIpaXkaTh MOJIOKUTENILHOE OTHOIIIEHUE K IIPOIECCY TO3HAHUS;

" OICHUBATH COGCTBCHHYIO yqeGHon ACATCIIBHOCTE: CBOM  JOCTHIXXCHHA, CaMOCTOATCIIBHOCTD,
HHUIUATHUBY, OTBETCTBCHHOCTb, IPUYHWHBI HCY1a4.

Memanpeomemmuboie pe3ynvmamul:

® OBJIaJICHUE HABbIKAMHU CaMOCTOSTEIHHOIO MPUOOpPETEHHs] HOBBIX 3HAHWM, OpraHu3aluu y4yeOHOH nesi-
TEJIBHOCTH, TOCTAHOBKH LIEJIEH, TUTAHUPOBAHMS, CAMOKOHTPOJISI ¥ OLIEHKH PE3yJIbTaTOB CBOEH JNEATEIbHOCTH,
YMEHUSAMHU MPEIBUIETH BO3MOKHBIE PE3YIbTaThl CBOMX JCHCTBUIA;



® OBJIAJICHUE YHUBEPCAIBHBIMU CIIOCOOAMH JEATEILHOCTH HA MPUMEPAX KUCIIOJIb30BAHUS METOJIa HAyYHO-
ro O3HAHMSI IPU U3YYEHUU SBJICHUIN MPUPOIBI;

¢ hopMHpOBaHKE YMEHUI BOCIPUHUMATD, NIEpepadaThiBaTh U MPEIBSBIATE HHPOPMALIUIO B CIOBECHOM,
00pa3Hoii, cuMBOJIMYECKOH (popMax, IpH MOMOIIHN TaOJIMIL, BBIIEIATE OCHOBHOE COAEP)KaHUE POUYNTAHHOTO
TEKCTa, HAXOAUTb B HEM OTBETHI Ha IIOCTABJIICHHBIE BOIIPOCHI U U3J1araTh UX;

° ano6peTeHHe OIIbITa CaAMOCTOSATCIIbHOI'O IIOMCKa, aHaJIn3a " 0T6opa I/IH(l)OpMaI_II/II/I C HCITIOJIB30BaHHUCM
Pa3JIMIHBIX HCTOYHHUKOB, U HOBBIX I/IH(bopMaI_[I/IOHHBIX TEXHOJIOTHI AJI pCHICHUW S ITO3HABATCIIBHBIX 3a/1a4,

® pPa3BUTHE MOHOJIOTHYECKON M JUAJIOTHYECKON peuyd, YMEHHUS BbIpaXaTh CBOM MBICIIH U CIHOCOOHOCTH
BBICITYIIIUBATh COOCCEHUKA, MOHMUMATh €r0 TOYKY 3PCHHsI, PU3HABATH MPABO JPYroro 4eIOBeKa Ha WHOE
MHCHHE;

® OCBOCHHE MPUEMOB JICUCTBUN B HECTAHJAPTHBIX CUTYallUSX, OBJIAJIEHUE IBPUCTUUYECKHUMH METOJaMU
pelieHus nmpoodieM;

¢ (hopMUpoOBaHHE YMEHHI paboOTaTh B TPYIE C BBHIMOJIHEHHEM DPAa3IMYHBIX COLMAIBHBIX pOJIEH, mpea-
CTaBJIATh U OTCTAaBaTh CBOU B3TJISABI M YOCKICHHUS, BECTU JUCKYCCHUIO.

IIpeomemmnoie pe3ynromamoi:

Obwue npedmemuvie pe3ynbmamsl 00yUeHUsL:

¢ (DeHOMEHOJIOTHYECKHE 3HAHUS O TIPUPOIC BAKHEUIINX (PU3NUECKUX SIBJICHUN OKPYKAIOIIETO MUPa
YMEHHUE KaueCTBEHHO OOBACHATH MPUUYNHY UX BO3SHUKHOBEHUS;

® YMEHHUS 10JIb30BaThCsl METOAAMU HayYHOT'O MIO3HAHMSI, IPOBOJUTH HAOIIOAEHHUS, IJIAHUPOBATh U BbI-
HOJIHATH SKCIIEPUMEHTHI, 00padaThIBaTh PE3yNIbTaThl U3MEPEHUH, IPEACTABIATh OOHAPYKEHHbBIE 3aKOHO-
MEpPHOCTH B CJIOBECHOM (popme 1iiu B BHJIE TaOJIUIL;

® HAYYUTHCA Ha6J'IIO,Z[aTB MMPUPOAHBIC ABJICHUS, BBIACIIATL CYIICCTBCHHBIC TPU3HAKU 3THX HBJ'IeHHfI, Jac-
JIaTh BBIBOJBI,

® HAyYUTHCS MOJIb30BATHCS U3MEPUTEIBHBIMU TPHOOpaMu (BEChl, TMHAMOMETP, TEPMOMETP, aMIIEPMETD,
BOJIETMETP), COOMPATh HECIOXKHBIE SKCIIEPUMEHTAIbHBIE YCTAHOBKH JUISl IPOBEIEHUS MPOCTEHIINX OIBITOB,
NPEJCTABIATh Pe3yabTaThl U3MEPEHHH ¢ MOMOIIIBIO TaOJIUI] ¥ BBIBIATH HAa 3TOH OCHOBE SMIMPUYECKUE 3a-
KOHOMEPHOCTH;

® YMEHHMsI ¥ HaBBIKM IPUMEHSATH [TOJIy4YEHHbIE 3HaHUS JUI 00bICHEHHS IPUHIIUIIOB JIEHCTBUS U CO3/1aHUS
MIPOCTBIX TEXHUYECKUX YCTPOUCTB, PELICHUS MPAKTUYECKUX 33/1a4 MIOBCETHEBHOM KU3HHU, 0O0eCTIeueHus
0€30I1aCHOCTH CBOEH JKM3HHU, PALIMOHATIBHOTO MPUPOIONOIB30BAHUS U OXPaHbl OKPYKAIOIIEH CPE/IbI;

® YMCHUC IPUMCHATL 3HAHUA 110 (I)I/ISI/IKC IIpU U3YUCHUU APYTUX MPEAMETOB CCTCCTBCHHO-
MATEMAaTHYCCKOI'O IIUKJIia,

e hopmupoBaHue yOeKACHUS B 3aKOHOMEPHOM CBSI3U U TTO3HABAEMOCTH SIBIICHUM MPUPOJIbI, B O0BEKTUB-
HOCTH Hay4YHOTO 3HAaHMS, B BBICOKOW IEHHOCTH HAyKU B PA3BUTHUU MaTEPUATIbHON U AYXOBHOU KYJIbTYpPbI
100157

® Pa3BHUTHE 3JIEMEHTOB TEOPETUYECKOTO MBIIIJICHUS HAa OCHOBE ()OPMHUPOBAHUS YMEHHH yCTaHABINBATh
(baxThl, BBIIENATH [IABHOE B U3y4aE€MOM SIBIICHUH, BBISIBIIATH IPUYUHHO-CIIEJICTBEHHBIE CBS3U MEXKIY BEJIU-
YUHAMH, KOTOPBIE €70 XapaKTEePU3YIOT, BBIIBUTaTh TUIIOTE3bI, (POPMYIUPOBATH BHIBOIBL;



¢ KOMMYHHKATHUBHBIC YMCHUA: NOKJIAAbIBAThL O PC3YJIbTAaTaX CBOCTO UCCICA0OBAHNA, Y1aCTBOBAThL B JUCKYCCHUU,
KpaTKO U TOYHO OTBCYATH HA BOIIPOCHI, UCIIOJIb30BATh CIIPABOYHYIO JIUTCPATYPY U APYTHUC UCTOYHUKN I/IH(i)OpMaL[I/II/I.

® [IPOBOAUTH KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘leCKI/IX BCJIMYUH: ITPU BBIMTIOJIHCHUU H3MepeHHI>i CO6I/IpaTL OKCIICPpHUMCH-
TaJIbHYIO YCTaHOBKY, CJIEAY HpCHHO)I(CHHOI;'I HWHCTPYKIUU, BBIYUCIATH 3HAYCHUE BEJIMYMHBI U aHAJIM3UPOBATD IIOJIY-
YEHHBIC PE3YJIbTAaThl C YYETOM 3aJJaHHON TOYHOCTH HSMCPGHHﬁ;

® AHAJIU3UPOBATH CUTYAlIUU MTPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa, Y3HaBaTh B HUX ITPOSABJIICHUE NU3YYCHHBIX
(1)I/I3I/I‘IGCKI/IX SIBIICHUI WIIN SaKOHOMepHOCTeﬁ " IPpUMCHATH UMCIOIIIUCCA 3HAHUA OJId UX O6’I)$ICH€HI/I$I;

® [TIOHUMATh NPUHIHUIIBI JencTBUsS MalInH, HpI/I60pOB U TCXHUYCCKHUX YCTpOﬁCTB, YCJIOBHA UX 0e30ImacHoro
HCIIOJIL30BAaHMS B IOBCETHEBHOM KHU3HU,

® HCIIOJIb30BaTh PH BBHITIONHEHUN yYeOHBIX 33724 HAYYHO-TIOMYJISIPHYIO IUTEpaTypy O (U3NYECKUX SIBICHUSX,
CIIpaBOYHbIE MaTepualbl, pecypcsl HTepHET.

YacmHole npedMemelepe3yﬂbmambl 06yquuﬂ.'

® YMEHHUSI IPUBOJUTH IPUMEPBI U CLIOCOOHOCTh OOBACHATH HA KAYECTBEHHOM YPOBHE (PH3MUECKHUE SIBIIE-
HUS: paBHOMEPHOE U HEPAaBHOMEPHOE JBM)KEHUS, KOJIEOaHHsI HUTSHOTO M MPY>KUHHOTO MasiTHUKOB, JJICK-
TPOMarHUTHBIC SIBJICHHUS,

® YMEHUS U3MEPSTh BpeMs, pacCTOSHUE, Macca Tela, 00beM, Crila, TeMIeparypa, aTMocepHoe JaBiie-
HUE, BIAKHOCTh BO3/yXa, HANPsHDKEHUE, CHIIa TOKA, paJUalliOHHBINA (DOH (C MCIIOIb30BAaHUEM JO3UMETPA);
IIPU 3TOM BBIOMPATh ONTUMANIBHBIN CIIOCOO M3MEPEHUs M UCIIOIb30BaTh IPOCTEUIINE METOAbI OLIEHKH T10-
I'PELIHOCTEN U3MEPEHUN.

® BJIAICHUC SKCIICPUMCHTAJIbHBIMU METOJaMH UCCIICAOBAHUA B IPOUECCC CAMOCTOATCIIBHOTO NU3YUCHU
3aBUCUMOCTH HpOI‘/‘I,I[eHHOFO IIyTH OT BPEMCHU, YAJIMHCHUSA IIPYKUHBI OT HpHHO)KeHHOﬁ CUJIbl, CUJIbI TPCHHUA
CKOJBXXCHHA OT BECa TCJIa, CUJIbI ApXI/IMe,I[a oT o0beMa TCJIa, ICpuoaa KoJIeOaHHMI MasgTHUKA OT €ro JJIMHBI,
CHJIBI TOKA OT HAITPAKCHHUA U COITPOTHUBJICHU A,

® YMCHHC UCIIOJIb30BATh MOJYUYCHHBIC 3HAHW A, YMCHUA 1 HABBIKU B HOBCC}IHCBHOﬁ KHN3HHU (6I)IT, 9KOJIO-
r'ud, oXpaHa 3J0pOBbi, OXpaHa Oprxcanmeﬁ Cpeabl, TCXHUKA 0e30IMacCHOCTH U )Ip)

Ilpuoopemaemvie komnemenyuu
® [[EHHOCTHO-CMBICJIOBbIE KOMIIETEHIIIH;
e OOIIEKYIbTYPHBIE;
o yLIC6H0'H03HaBaT€J'IBHI>Ie KOMIICTCHIIUH,
e HGOPMAITMOHHBIC KOMIIETEHITUH;
® KOMMYHUKATHBHBIE KOMIIETECHIINH;
® COLMAIBHO-TPYAOBBIE KOMIIETCHIINY;
® KOMIIETEHIMH JINYHOCTHOTO CAMOCOBEPILICHCTBOBAHMUS.

®opMBbI 0CBOCHHUS NIPOTPAMMBbI

[Tporpamma peanuzyercs B 04HOI popme 0OyueHus B cocTaBe yueOHbIX TPy,

TpeGoBanus K yPOBHIO NOATOTOBKH CJIyIIATEeH

K ocBoeHuo 10nosHUTENbHBIX 00111€00pa30BaTeNIbHBIX IPOTPaMM JI0MYCKal0T-



csl ydamuecs: 6e3 npexbsBiIeHus: TpeOOBaHM K ypOBHIO 00pa30BaHusl.

HporpaMMa npeaHasHavdYeHa

Jliia yyammxcs, BCeX JKeJaroiX HayduThCsl paboTaTh ¢ PU3NUECKUMU TPUOOPAMHU, TPOBOIUTHIKCIIEPUMEHT U

peniaTh TBOPUYECKHE 3aauH.

1.4. Yyeb6HO —TemMaTHUYeCKHIi IJIaH

Ne i/

Tema 3auarus

KoaunuectBo

yacoB

7 kiaace

Beenenne. Iloznaem MHDP, B KOTOPOM KUBEM

[Ipupona xuBas u Hexusast. [loHaTus o ABieHusX npupoasl. HeodxoaumocTs u3y-
4yeHus1 npuponsl. Tema u BemectBa. [IpocTeiine n3mMepuTenbHble TPUOOPHI U MHCT-
pymenTsl. [1Ikana mpubopa. Texauka 6e30MacHOCTH MpH paboTe ¢ MpUOOpamH.
KpaTkoBpeMeHHbIE TPAaKTUYECKUE PAOOTHI:

Ne 1. «M3mMepeHune JUIMHBI U PaCCTOSHUSY.

Ne 2. «M3MepeHne TemMrepaTypbi».

Ne 3. «M3mMepeHne BpeMeH! NpoTeKaHus GU3NIECKOTO MIPOLIECCay.

Ulaboparopnas padota Ne 1. «3yuenue usmepureabHbIX MIPUOOPOB U UHCTPYMEHTOB.
[TpoBenenue n3mepennii. KoHCcTpynpoBaHue H3MEpUTEIBHOTO IPHOOPay.

[e=Y

TaliHbI TeJIa U BelllecTBAa

UlaGopaTopnas pabota Ne 2. «OmnpeneneHne TeOPETUYECKOIO pa3Mepa MajblX Te»
JKCIIEpUMEHTAJIbHBIE 3a/1a4H:
e OnpenenuTh TOJNIIMHY CTPAHUIIBI YUeOHHKA.
e JloacunTaTh KOJIMYECTBO FOPOIINH, B CTEKJISIHHOM allTEYHOM MY3bIPbKE IJIOTHO
HaOUTOM KPYIJIBIMH TOPOIIMHAMYU U 3aKYIIOPEHHOM HMMes TOJIbKO JIMHEHWKY U He
OTKpBbIBas cocy/a.

UlaGopaTopnas padota Ne 3. «M3mepeHne oobemMa Tel MpaBUIbHON U HENPaBUIIbHON
(hbopMBbI»
DKCIIepUMEHTAIbHBIE 3aaUu:

e OmnpenenuTs 00bEM TeNA, €CIIU OHO HE BXOJIUTH B MEH3YPKY.
e OmnpenenuTs 00BEM OJTHOM Karlid BOJIBI.

UlaGopaTopnas pabota Ne 4. «Y cnoBus HabmoaeHUs AMPPy3un»
DKCIIepUMEHTATBHBIE 3a/1a41

e 110 Teme «CTpoeHHUE BEIIeCTBaY,

e 1o Teme «Auddyzus»

e HaGmonenne 6pOyHOBCKOTO JIBIKEHUS 1101 MUKPOCKOTIOM.

UlaGopaTopHast pabota Ne 5. «HaGmonienue 3a quddysueit B KUIKOCTH (M3MEHEHHE
MOJIOYKEHHSI TPAHUIIBI OKPAIIIEHHOW U HEOKPAIICHHOM KHUIKOCTH )»
UlaGoparophas padota Ne 6. «Onpezenenne BpeMeHN NPOXoxKAeHUs AU y3umn»

UlaboparopHas padora Ne 7. «3mepeHne o0bemMa TBEp0ro U PACTBOPEHHOTO B BOJIE
1139) ¢: Y

UlaGoparopras pabota Ne 8. «O0BeM pacTBOPEHHBIX H HEPACTBOPECHHBIX B BOJIE
BEIIIECTB




Ne i/m

Tema 3auarus

KoanuecTtBo

qacoB

Pemenne skcriepuMeHTaIbHBIX 33124 1,2

Mexannuyeckue siBjieHusl. B3aumojaelicTBue Tedl.

DKCIIepUMEHTAIbHBIC 3aaHUs
® [10 ONPEJICIICHUIO MTOJIOKEHUS TN B IPOCTPAHCTBE,
e HaOJIOJeHHE OTHOCUTEIHLHOCTH JIBHXKEHHUSI.
Ulaboparopnas padora Ne 9. «OnpeneneHre CKOPOCTH PABHOMEPHOTO JBHKEHUS»

10.

JTaboparopnast pabota Ne 10. «OnpeneneHue cpeaHeli CKOpOCTH HEPaBHOMEPHOTO

MPSIMOJIMHEHHOTO IBUKEHUS
KpaTkoBpeMeHHbIE TPAKTHUECKHUE paOOTHI:
Ned. «OnpeneneHne 3aBUCUMOCTH CPEHEN CKOPOCTH JBUIKEHMSI IIIApUKA 110

HAKJIOHHOH INIOCKOCTH OT yrijia HaKJIOHA IMJIOCKOCTH».

11.

JKCriepUMEHTAIIbHBIC 3aaHHS:
e lI3mepeHue ManbiX GU3NYECKUX BETUUHUH
e l3mepeHne Macchl Ha AIIEKTPOHHBIX BEcax
e OmnpezaeneHue Maccel KPYMUHKH (TPEUKH, MIIICHA)
e OmnpezeneHue Macchl KarneabKu BOJbI

12.

Ulaboparopnas pabota Ne 11. «Onpeznenenue mIOTHOCTH TBEPABIX TEI U Pa3IHUHbIX

SKUIKOCTEH
DKCIIEpUMEHTAIbHBIC 3aJaHHS:
e Omnpezenenue MIOTHOCTUA KyCKa MbLIA MPSMOYTOJIBHON (hOPMBI.

e 3anaya Apxumena.

13.

Ulaboparopnast pabora Ne 12. «KoHCcTpynpoBaHHEe JMHAMOMETPA M H3MEPEHUE CUID».
DKCHeprIMEeHTaIbHOE 3a/1aHne: Habmro1eHre BOSHUKHOBEHHS CHIIBI YIIPYTOCTH TIPH
negopmanuu

KpaTkoBpemMeHHast mpakTHyeckas pabora

Ne 5. «3mepeHne )KECTKOCTH PYKHHBD.

14.

KpaTtkoBpeMeHHas MmpakTuyeckas pabora:

Ne 6. «VccnemoBanre 3aBUCUMOCTH CHITHI TSKECTH, JCHCTBYIOIICH Ha TEJIO, OT €T0
MacchD».

UlaGopaTopras padota Ne 13. «OOHapy)eHHE H U3MEPEHHUE Beca Tella.

15.

KpaTkoBpeMeHHbIE IPaKTHUECKUE PAOOTHI:
Ne 7. «I3MepeHne cubl TpeHHsI Ha 3aJaHHOM ITyTH.
Ne 8. «M3MepeHne MakCUMaJIbHOM CHITBI TPEHUS TIOKOSI».

Ne 9. «OmpeeneHne 3aBUCUMOCTH CHITBI TPEHUS TTOKOSI M CUJIBI TPEHUS CKOJIbKEHUS
0T MaTepUAIOB MMOBEPXHOCTEH TEI.
JTabopatopnast pabota Ne 14. «/3y4yeHune 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT

[pO/1a TPYLIUXCS TOBEPXHOCTEM»

16.

Pemenne skcriepuMeHTaIbHBIX 3a/1a4 6-13

JlaBjieHre TBePABIX TeJl, )KHIAKOCTEH U ra3os.

17.

3KCHCpI/IMCHTaJ'ILHBIC 3aJaHus 110 TEMC «I[aBJ'IeHI/Ie TBCPABIX TCII»

18.

KpaTkoBpemeHHas mpakTHueckas padboTa

(=Y == N =




Ne i/m

Tema 3auarus

KoanuecTtBo

qacoB

Ne 10. «M3ydyenue 3aBUCUMOCTH 00bEMA BO3IyXa B 3aKPBITOM COCYZE OT JIaBJICHHUS.
DKCIiepUMeHTaIbHBIE 3ajaHus 110 TeMe «3akoH [lackasy

19.

JKCIIEpUMEHTAIbHBIE 3aJJaHUS 110 TeMe «JlaBIeHHE B )KUIKOCTHY:
e Habmonenue 3aBUCUMOCTH JJaBJICHHUS OT TTTyOMHBI TOTPY)KEHUS B )KUIKOCTh
e Ormpenenenue JaBiICHUST KUIKOCTH

20.

DKCIIEpUMEHTANIbHBIE 3a/1aHKsI IO TeMe «ATMOC(EPHOE 1aBICHUE:
Habmronenue nposiBieHuil aTMoc(hepHOro AaBICHHS

21.

DKCriepuMEHTANIbHBIC 3aJJaHHsI 110 TeMe «3aKOH ApXuMea U IJIaBaHue Tem»
KpaTkoBpemeHHas mpakTuieckas pabora:

Nell. «M3MepeHne BHITAJIKMBAIOILECH CHIIbI, ICHCTBYIOIIECH HAa TOTPYKEHHOE BKUIKOCTh
TEJI0».

22.

DKCIepUMEHTANIbHOE 33/1aHKe: BhIsicHEeHNEe YCIOBUIA MIaBaHUs Tel
UTaGoparopnas padora Ne 16. «HabmroeHue riaBaHus TEJI B 3aBUCHMOCTH OT
TUIOTHOCTH BEILIECTBA, K3 KOTOPOTO COCTOUT TEJIO, U TUIOTHOCTH YKHIKOCTH)

23.

KpaTkoBpemeHHas npakTuyeckas pabora
Nol2. «M3roToBiaeHUE MOJEIH JIOJIKU U K3MEPEHUE €€ TPY30I0IBEMHOCTH.
Pemenne skcriepuMeHTaIbHBIX 33134 3-5

Pabora, MoIIHOCTD, JHEPTHA

24,

KpaTkoBpeMeHHAs TpaKTHIeCcKas paboTa:

Ne 13. «M3mepenune paboThl CUIIBI TPEHHS Ha 33IaHHOM ITYTH.

Ulaboparopnas padota Ne 17. «HabmnroneHue npeBpanieHus moTeHIHaIbHOM SHEPTUH B
KHHETUYECKYIO 1 00paTHO MpH ABMKCHUU MasiTHUKa MakcBesiay.

25.

UTaGoparopnas padora Ne 18. «OnpeaeneHre MOIIHOCTH, Pa3BUBAEMOM HTPYIIIKAMI).
Pemenne skcriepuMeHTaIbHBIX 3a1a4 36-38

IIpocTbie MeXaHU3MbI

26.

UlaGoparophas padora Ne 19. «HaxokaeHne eHTpa TSHKECTH IIIOCKOH QUTYPBI».
DKCcIIepUMEHTalIbHBIE 3aJaHus TI0 TeMe «LIeHTp TskecTn»

[

27.

DKcriepuMeHTalbHbIe 3a1aHus 110 TeMe «lIpocTeie Mexann3Mbly, «OnbITHas IPOBEPKa
(30JI0TOT'O IIPaBUJIA» MEXAHUKU.

[

28.

KpaTkoBpeMeHHbIE ITpaKTUUYECKHE PadOThI:
Ne 14. «KoHcTpynpoBaHue cucteM OJI0KOB U UCCIIEI0BaHUE YCIOBHS PAaBHOBECHS
0JI0Ka».

Ne 15. «M3mepenue kodhHuimeHTa noye3Horo AecTBUs CUCTEMbI 6JI0KOBY». Pernienne
HKCIIEPUMEHTANIbHBIX 33134 29-31

MexaHnnuyeckue KoJ1e0aHUs M BOJHBI. 3BYK

29.

Ulaboparopnas pabota Ne 18. «HaGmrogenue npeBpalieHus moTeHITHATbLHOMI
SHEPTUU B KHHETHYECCKYIO M OOPATHO MPH ABM)KCHHUH IIIAPHKA, TTOIBEIICHHOTO HAHUTH.

[

30.

3KCHepI/IMeHTaJ'II)HI)Ie 3aJaHuA 110 TEMC (<3By1())

Pemenve sKCcIIiepuMEeHTATBHBIX 33129 32, 38

Moii ¢pusuyeckuii macnopr

31.

F’ICHOBGK — CyHIECTBO YHUKAJIBHOC.




Ne i/m

Tema 3auarus

KoanuecTtBo
4acoB

Du3nueckre XapakTepUCTUKU YeTIOBeKa:
a) MexaHnueckue napameTpsl;

0) DpromeTpusi;

B) UenoBek - pe3ucTop;

r) UTo MBI BUIHM.

32.

JTlaGopatopnas pabota Nel9. «Onpezenenre aHTpOIIOMETPUIECKUX TAHHBIX YeI0Be-
Ka, pacyeT YacTOThI MyJIbCa IPHU Pa3HBIX HATPY3KaAX)»

33.

JTaGopaTopnas padota Ne 20. «Omnpenenenne o0bemMa 1 IIIOTHOCTH YEJIOBEYECKOTO
rema»

34.

JIaGopaTopnas padora Ne 21. «OmnpeneneHre BpeMEHH PEaKIIMU YeTOBEKaY

Ulaboparopras padora Ne 22. «OnpenesieHre MOITHOCTH, Pa3BHBACMOM YEIIOBEKOM)

8 Ki1acc

TensaoBble ABJIECHUA

KpaTkoBpeMeHHBIE PAKTHYECKUE PaOOTHI:

Nel. «MccnenoBanne U3MEHEHMSI CO BpDEMEHEM TEMIIEPATYPBI OCTBIBAIOILEH BOJIBD)
Ne.2. «M3yueHue sBIeHUS TEIII000MEHa»

Ne 3. «YcTaHOBIEHUE 3aBUCUMOCTH JIaBJICHUS BO3yXa OT 00bEMA U TEMIIEPATYPhI».

UlaGoparopras pabora Nel «OmnpenerneHrne KoJIu9IecTBa TETUIOThI, KOTOPOE TEJIO
nepeaeT B IPOIecce TEIUIONePeIaum.

KpaTkoBpeMEeHHBIEC TPAKTUICCKUE PaOOTHI:
Nod. «Y craHOBIIEHHE 3aBUCUMOCTH TEIUIONPOBOJHOCTH OT BUAA MaTepUaIay
No 5. «OnpeneneHne Macchl Tela, KOTOPOE YYaCTBYET B TEIUIOOOMEHEY

JTaGopaTtopHas padbota Ne2 N3mepenue yaenbHOM TEIII0EMKOCTH TBEPIOTO Tela

o

3KCHepI/IMCHTaJ'IBHBIe 3amaHus 1Mo TeMe «Boja u ee cBolcTBay

3KCHepI/IMCHTaJ'IBHBIe 3adaHus 110 TEMC ((BO3I[YX U €r0 CBOMCTBa»

KpaTkoBpemMeHHas mpakTHueckas padoTa:

No 6.«Y cTaHOBJIEHUE 3aBUCUMOCTH CKOPOCTH UCTIAPEHUS BOJIBI OT IUIOIIA/IU T10-
BEPXHOCTH JKUJIKOCTH, OT POJIA KUJIKOCTH, OT TEMIIEPATYPBI U BETPA.

Ne 7.«Kumnenue TEnaoi BOJbI MPY MOHUKEHHOM JJaBJICHUN.

3KCHepI/IMCHTaJ'IBHBI€ 3amanus 1o teme: «llnapiaeHue u KpucTtaJjuii3anusa KpucTtajjin-
HYCCKUX TCII»

KpaTkoBpeMeHHbIE TPAKTUIECKHE PAOOTHI:

Ne 8. «OmpeniesieHre OTHOCUTEIIEHOM BJIQXKHOCTH BO3/TyXa C TIOMOIIBIO THTPOMETPAY
Ne 9. «Conep:xaHrie BOJBI B MOKPOM CHETE.

DKcriepuMeHTANIbHBIE 3aaHusI 110 TeMe: «BrnaxHocTs Bo3ayxay 33-35

JJIeKTPUYeCKHUEe SIBJICHUS

10.

3KCHepI/IMCHTa.HLHBIe 3aJaHuA 110 TEMC! Ha6JIIO,Z[eHI/Ie QJICKTPUYICCKOTO B3aUMOJEH-
CTBUS T€J U B3aMMOJICHCTBHS QJICKTPUYCCKUX 3apsaa0B

11.

JKCIIEpUMEHTAIIBHBIE 3aJaHUSL:
e lI3ydeHue INEKTPUIECKUX CBOMCTB KUIAKOCTH.
e l3rorosiieHue rajlbBaHUYECKOIO HIEMEHTA.

12.

TexHnKa 6€30MacHOCTH TPH PAOO0TE C AIEKTPUICCKUMU TIETISIMH.




Ne i/

Tema 3auarus

KoanuecTtBo
4acoB

9KCH€pI/IMeHTaJ'IBHI)Ie 3aJaHusA 110 TEMC: BHCKTpI/I‘leCKI/Ie LOCIIHU 1 UX COCTABJIAOIIUC.

13.

JIaGopaTopnast pabota Ne 3«COopKa JIEKTPHIECKON 1IeTTH U U3MEPEHUE CHIIBI TOKA U
HAMPSKEHUSD.

Ulaboparopnas padota Ne 4«lccrnenoBanne 3aBUCUMOCTH CUJIbI TOKA B IPOBOJHUKEOT
HaIpsHKEHUS Ha €ro KOHIaxX. M3MepeHue COnpoTUBICHUS .

14.

Ulaboparopnas padora Ne 5. «M3mepeHue conpoTUBIEHUS MPOBOIHUKA ITPH TOMOIIU
AMIIEpPMETPA U BOJILTMETPA»

Ulaboparopuas padota Ne 6. «MccnenoBanre 3aBUCUMOCTH COMPOTUBIICHUS IIPOBO/IA
OT €ro JUIMHBI, IO [TOIIEPEYHOr0 CEYEHUS U MaTepuasa, U3 KOTOpOro OH U3ro-
TOBJICH.

15.

UlaGopaTopnas padota Ne 7«/3yueHue mociue10BaTeIbHOr0 COSAMHECHUS TPOBOIHU-
KOB.
UlaGoparophas padota Ne 8«/3ydueHne napauieIbHOr0 COSAMHECHUS TPOBOTHUKOBY

16.

KpaTkoBpeMeHHbIE TPAKTUYECKHE PAOOTHI:

Ne 10. «MccnenoBanue BOIbTAMIIEPHOM XapaKTEPUCTUKH JIAMITHI HAKATUBAHUS.
Ne 11. «M3mepenune paboThl U MOIIHOCTH AJNEKTPUUYECKOTO TOKay.

No 12. «M3yuenue TemaoBoro aeiictsus Toka u Haxoxaenue KI1/] snextpuueckoro
HarpeBaTeIIsi».

17.

3KCH€pI/IMCHTaJII)HI)I€ 3aJaHuAd: PaboTa co cMemanHbIMU COCAMHCHUAMU B LICIIAX I10-
CTOAHHOI'O TOKA.

18.

Perrenue sxcriepuMeHTaIbHbBIX 3a1a4 14-22

3HeKTp0MaFHI/ITHbIe ABJCHUSA

19.

KpaTkoBpeMeHHbIE TPAKTUYECKHE PAOOTHI:

Ne 13. «Habmronenue (Bu3yanu3aius) KapTUHBI MATHUTHOTO TIOJIsi TOCTOSTHHBIX Mar-
HUTOBY.

No 14. «M3yueHne B3aNMOJICHCTBUS ITOCTOSTHHBIX MATHUTOBY

20.

KpaTkoBpeMeHHbIE TPAKTUYECKHE PAOOTHI:
Ne 15. «MccnenoBanue siBIEHUS] HAMarHUYMBaHUS JKeJie3a
Ne16.«3yueHne MarHUTHBIX SIBIICHHI.

21.

KpaTkoBpeMeHHbIE TPAKTUYECKHE PAOOTHI:

Ne 17. «MccnenoBaHre MarHUTHOTO T10JIs IPSIMOTO MPOBOJAHMKA M KaTYIIKH C TOKOM»
No 18.«CoOopka 371eKTpoMaraiuTa v UCIIBITAHUE €T0 ACHCTBUS

Ne 19.«M3ydeHne MpuHIUIIA IEUCTBUS JIEKTPOMAarHUTHOTO PEJIe»

22.

KpaTkoBpeMeHHas IpakTHYecKas padora:

Ne 20. «M3ydyeHne npuHLIUIIA AEUCTBUS AIIEKTPOABUTATEIIS.

UlaGopaTopnas pabota Ne 9. «CO0opKa IeKTPHUUECKOM LETH C 3JEKTPOIBUTATENIEM U
M3yueHHe ero paboTh».

23.

Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4

CeeToBbBIC IBJICHUSA

24.

JKcriepuMeHTaNIbHbIE 3ajaHus 110 TeMe: V3yueHue siBIeHus paclipoCTpaHEeHUs CBETa.
KpaTkoBpeMeHHbIE TPaKTUYECKUE PabOTHI:

Ne2 1. «HaOnronenue npssMOIMHEHHOTO PaclipOCTPaHEHUSI CBETa.




KoanuecTtBo
Ne i/ Tema 3auarus
4acoB

No22. «[lonydyeHue TEHU U MOJYTECHU.

25. [Taboparopuas pabora Ne 10« ccnenoBanne 3aBUCHMOCTH yIiIa OTPaKCHHUS OT yriia
Ma/ICHUS CBETa.

26. UlaGopartopnas pabora Ne 11. «VccnenoBanue 3epKaaIbHOTO OTPAXKEHUS CBETa
UTaGoparopuas pabota Ne 12. «MccenoBanue CBOMCTB H300paKeHUs B TUIOCKOM 3ep- |1
KaJe»

27. Ulabopatopnas pabota Ne 13 «/ccnenoBanue 3aBUCUMOCTH YIiia MPEIOMIICHUS OT
yIrJia MaJIeHUs] CBETa

28. laGopatopHas padora Ne 14«3mepenne (HOKyCHOTO pacCTOSHUS COOMparoIIei TuH-
3bl. MI3ydeHue CBOMCTB COOMPAIOIICH JIMH3BDY. IKCIICPUMEHTAIbHBIC 1
3ananus 1mo reme: OnTH4IecKue IpuoopsI.

29. |PemieHue sKCIIepUMEHTANIBHBIX 3a/1a4 23-28 1

Moii pu3udeckuii macnopt

30. laboparophas padora Ne 16«CocraBieHue TepMoIiarpaMMbl YeJI0BeKa, pacueT Ka- 1
IMTOPUHAHOCTY UL Y.

31. JlaboparopHas pabota Ne 17«[IpuMeHeHne aBOMETpa, pacyeT IMEKTPUIECKOTO CO-

MPOTHBIICHUSI PA3JIMYHBIX YYACTKOB TeJIa YSIIOBEKa 1
32. [laboparopHas padora Ne 18 «Omnpenenenue oo0beMa 3peHusi, pa3pemraroieid crnocoo-
HOCTH TJ1a3a, ONTUMAJILHOTO PACCTOSIHUS 3PEHUS. 1
JKCIIepUMEHTANIbHBIC 3a71aHus 110 TeMe: JleeKThl 3peHust ¥ ClIOCOOBI KX YCTPAHEHUS
33. [[IpaxTtuueckas padbota «CocTaBieHHE INYHOTO «(PU3NYECKOTO MACTIOPTa» 1
34. [[IpeseHTtanus «HpU3HUECKUX MACTIOPTOBY YUALTHXCS. 1

1.5. CoaepixaHue Kypca BHEYPOYHOIi 1esiTeIbHOCTH
Copnepxanue Kypca
Beenenne. [lozHaem Mup, B KOTOPOM KuBeM (2 yaca)

ITpupona >xuBas u HexuBasd. IloHATHS O sBieHUsAX Hpupoisl. HeoOxomumocTs M3ydeHus npupoabl. Tema u
BemiecTBa. [Ipocreiimue u3mepurensHble npuOopsl 1 HHCTpyMeHTHI. Illkana npubopa. Texnuka OezomacHo- cTH
pu pabote ¢ mprudopamu.

Kpamxkospemennvie npaxmuyeckue pabomsoi.

Ne 1. «M3mepeHue JIMHBI U paCCTOSHUS.

Ne 2. «M3mepeHne TemMrepaTypb».

Ne 3. «M3mepeHne BpeMeH! MPOTeKaHMs! (PU3UIECKOTO TIPOIIECCay.

Jlaboparopnas pa6ota Ne 1. «/3yuenue n3mMepuTeNbHbIX TPUOOPOB U HHCTPYMEHTOB. [IpoBeeHne n3me-peHui.
KoHcTpynpoBanue n3aMepuTeIbHOro Ipudopay.

TaiiHbl Tes1a M BeniecTBa (6 4acoB)



Jlabopamopuvie pabomul

Ne 2. OnpeesnieHue TEOPETHYECKOTO pa3Mepa MajbIX Tel

Ne 3. M3mepenue o0beMa Tel MPaBUILHON ¥ HETPaBUIIbHON (DOPMBI.
Neo 4. Vcnosus HabmoaeHus 1uddy3uu.

Ne 5. Habnronenwue 3a nuddy3ueit B »kuakocT (M3MEHEHHE TIOJI0KESHHS TPAHUIIBI OKPAIICHHON 1
HEOKPAIIEHHOM KUAKOCTH)

Neo 6. OnpeneneHue BpeMeHH IPOX0kaeHUs Tudy3un
Ne 7. I3smepenne o0beMa TBEpOTo U PACTBOPEHHOI'O B BOJIE JIbJa
Ne 8. O0beM pacTBOpEHHBIX U HEPACTBOPEHHBIX B BOJIE BEILIECTB
OxcnepumenmanbHvle 3a0a4u:

e OnpeenuTh TONIIMHY CTPAHUIIBI YIeOHUKA.

L4 HOILC'—II/ITaTB KOJIMYCCTBO I'OPOIIKMH, B CTCKIIIHHOM alITCYHOM ITY3bIPBKE IIJIOTHO HaOUTOM KpYIJIbIMU
ropommrHaMu 1 3aKYIIOPEHHOM UME TOJIBKO HHHeﬁKYH HC OTKpPbIBAsA COCYyaA.

e OnpenennuTs 00bEM TeJIa, €CIIM OHO HE BXOJIUTh B MEH3YPKY.

e Onpenenutb 00bEM OTHON Karid BOABI.

e HaGimroieHre OpOyHOBCKOTO JBHYKCHUS 10T MUKPOCKOIIOM.

e DKcriepuMeHTalIbHBIE 33724 110 TeMe «CTpoeHue BemecTBay, «uddysusa»
Mexanunueckue siBjenusi. B3anmoneiictue ted. (8 yacon)
Kpamxkospemennvie npakmuueckue pabomoi:

N4, «Onpe):[eneHI/Ie 3aBUCUMOCTHU CpeI[Heﬁ CKOPOCTHU ABUIKCHUS IapHKa I1O HAKJIOHHOM MJIOCKOCTH OT yriiaHakJIOHa
IIIIOCKOCTH».

Ne 5. «M3mepenne KECTKOCTH NPYKUHBD.

Ne 6. «MccnenoBanue 3aBUCUMOCTH CUJIBI TSKECTH, IEMCTBYIOIEH Ha TEJ0, OT €r0 MAaCChI».
Ne 7. «MI3mepenue cuiibl TPEHUS Ha 3aJaHHOM ITyTH.

Ne 8. «3MepeHne MakcuMalIbHOM CHITBI TPEHUS TIOKOS».

Ne 9. «Onpenenenue 3aBUCUMOCTH CUIIBI TPEHUS MIOKOS U CHJIBI TPEHUS CKOJIBKEHMSI OT MaTepHalloB
ITOBEPXHOCTEH TEI.

Jlabopamopuvie pabomol

Ne 9. Onpenenenue CKOPOCTH PAaBHOMEPHOTO JIBUKEHUS

Ne 10. Onpenenenue cpeHel CKOPOCTH HEPABHOMEPHOTO MPSIMOJIUHEHHOTO ABUKCHHUS.
Ne 11. Onpenenenrie INIOTHOCTH TBEPBIX TE U PA3TUYHBIX KHUJIKOCTEH.

Ne 12. «KoHCcTpyupoBaHue TMHaAMOMETPA U U3MEPEHUE CHIT».

Ne 13. OGHapyxeHHe U H3MEpPEHHE Beca Tea.



Ne 14. N3yueHune 3aBUCHMOCTH CUJIbI TPEHUS CKOJIBKEHMS OT PO/a TPYLLIMXCSI TOBEPXHOCTEN
Okcnepumenmansrvle 3a0anus.
e [Io onpeneneHuno MoI0KEHUs Tel B IPOCTPAHCTBE,
e HaOroieHue OTHOCUTENILHOCTH IBU)KEHUS.
e lI3mepenne Manbix (GU3MYECKUX BETHUNH
e lI3MepeHne Maccel Ha 3JIEKTPOHHBIX BECAX
e OnpezeneHne Macchl KPYIUHKY (IPEUKH, MIIEHA)
e OnpeneneHne MacChl KalenbKy BOJIBI
¢ OnpenesneHre MIOTHOCTH KYCKa MbLjla IPSMOYTOJIBHOM (DOPMBI.
¢ 3a1aua Apxumena.
¢ HaGmoieHre BO3HUKHOBEHUS CHITBI YIIPYTOCTH TIpH JieopManuu
JlaBjieHre TBepaAbIX TeJl, ) KUAKOCTel U ra3os. (7 4acos)
Kpamxospemennvie npakmuueckue pabomol
Ne 10. «M3y4yenue 3aBucuMOCTH 00bEMa BO3yXa B 3aKPHITOM COCY/IE OT JIaBICHUS».
Ne 11. «M3mepeHne BbITaIKUBAIOLIEH CUJIbL, IEHCTBYIOIIEH Ha NOTPYKEHHOE B )KUJIKOCTh TEJIO».
Ne 12. «M3roToBiieHHEe MOJICTH JIOJKH U U3MEPEHHE €€ TPY30IObEMHOCTH.
Jlabopamopmuas paboma

Ne 16. HabmroieHue niaBaHus T B 3aBUCUMOCTH OT IJIOTHOCTH BEIIECTBA, U3 KOTOPOTO COCTOUT TEJNO, UTNTIOTHOCTH
JKHUJIKOCTH

OxcnepumenmanbHvle 3a0aHUSA
e [To reme «3akon ITackamsy
o [To Teme «/laBieHuE B )KUJIKOCTH:
e [1o Teme «/laBieHue TBEPIbIX TEI»

e HaGmroenme 3aBUCMMOCTH JIaBJICHUS OT TIIYOUHBI TIOTPYKEHUS B KUAKOCTH OTIpeieNIeHue NaBJICHUs
JKHUJIKOCTH

e [Io Teme «ATMOChepHOE AaBICHUE»
e HabmroieHue nmposiBiieHui aTMOC(EepHOro JaBiIeHUS
e [Io Teme «3akoH ApxUMeaa U IIaBaHUE TEID»
e BeIsICHEHHME yCIIOBMI IJIaBaHUS TeEI
PaGora, MomHOCTD, FHeprus (2 yaca)
Kpamxospemennas npakmuyeckas paboma:

Ne 12. «M3mepenre pabOThI CHITBI TPEHHS Ha 33IaHHOM TTYTH.



Jlabopamopuvie pabomsi

Ne 17. HabnroneHue mpeBpalieHus IOTCHIIMATBHON SHEPTUN B KHHETUYECKYIO U 00paTHO NIPH JBMKCHUUMASTHUKA
Makcsenia.

Ne 18. Onpenenenne MOIHOCTH, Pa3BUBAEMOI UTPYIIIKAMH.
IIpocThie mexanu3mbI(3 yaca)
Kpamxkospemennvie npaxmuueckue pabomui:
Ne 13. «KoucTpyupoBanue cucteM OJI0KOB U UCCIIEIOBAaHUE YCIOBHS paBHOBECHS OJIOKaY.
Neo 14. «M3mepenue ko3¢ UIMEHTA TTOJIE3HOTO ICHCTBHS CUCTEMBI OJIOKOBY.
Jlabopamopuas paboma
Ne 19. «HaxosxaeHue neHTpa TSHKEeCTH MII0CKOU (PUTyphI».
Oxcnepumenmanvhvle 3a0aHUSA
e 110 Teme «LleHTp TsKecTH»
o 110 Teme «IIpocThie MexaHu3MBbI», «OTBITHAS POBEPKA «30JI0TOTO IMPABUIIA» MEXAHUKI.
MexaHuveckue KoJjieOaHus H BOJHBIL. 3BYK (2 yaca)
Jlabopamopnas paboma

Ne 18. Habnronenue mpeBpalieHus HOTeHIIMATbHON SHEPTUU B KHHETUYECKYIO U 00paTHO U ABMKCHUHUIIIAPUKA,
MOJIBEILICHHOTO Ha HUTH.

DKcnepumenmanvhsie 3a0aHus 0 TEME «3BYK»

Moii pu3nueckuii nacnoprt (9 uyaca)

YenoBek — cymiecTBo yHUKanbHOe. Pusnyeckue

XapaKTepUCTUKHU YeTOBeKa:

a) MexaHn4eckue napameTpsr;0)

Opromerpus;

B) Uenosek - pe3ucrop;r) Uto

MBI BUIHM.

Jlabopamopuvie pabomul

Nel9.0npenenenne aHTPOIOMETPUYECKUX TaHHBIX YEIOBEKA, PACUET YaCTOTHI MMYJIbCA ITPU PA3HBIX HA-TPY3Kax
Ne 20. Onpenenenue o6beMa 1 TNIOTHOCTH Y€JIOBEUECKOTO Tea

Ne 21. Omnpenenennie BpeMeHHU pEaKIiy YeI0BeKa

Ne 22. Onpenenenyie MOITHOCTH, pa3BHBAEMOI YEIIOBEKOM

Ne 16 CocraBneHue TepMoIuarpaMMbl 9Y€JI0BEKa, pacueT KATOPUITHOCTH THIIH.

Ne 17 HpI/IMeHCHI/IC ABOMCTpPA, paCUCT SJICKTPUUICCKOTO COMMPOTUBIICHUSA PA3JIMIHBIX YYACTKOB TCJIa YCJI0-BCKa



Ne 18 Onpenenenue o0bemMa 3peHus, pa3peliaroniel CmocCOOHOCTH Tia3a, ONTUMAIBHOTO PACCTOSIHUS 3pe-HHUSL.
DxcnepumenmanbHvle 3a0aHUs NO meme:.

JleheKThl 3peHust 1 CIOCOOBI MX YCTPAaHEHHUS

TensioBble siBJeHUs (9 YacoB)

Kpamxkospemennvie npaxmuueckue pabomur:

Nel. UccnenoBanue n3MEHEHUS CO BpEMEHEM TEMIIEPATypPhl OCTHIBAIOIIIEH BOIbI

No.2. I3yueHue siBJIICHUS TEIIOOOMEHA

Ne 3. YcraHoBneHnue 3aBUCMMOCTH JaBJICHUS BO3/1yXa OT 00bEMa U TEMIIEPATYPHI.

Ne4 .Y cTaHOBIIEHNE3aBUCUMOCTHTETIIONPOBOTHOCTHOTBUIaMaTEpHaia

Ne 5. Onpenenenue macchl Tella, KOTOPOE YIaCTBYET B TEIIIOOOMEHE

Ne 6. YcraHoBIIEHUE 3aBUCUMOCTH CKOpPOCTH HCIIapCHUA BOJBI OT IJIOMIAaAX IMMOBCPXHOCTH KUAKOCTHU,O0T poJaa
KHUAKOCTH, OT TEMIICPATYPhbI U BCTpaA.

No 7. Kunienue TEmI0# BOBI IPU MOHUKECHHOM JIABJICHUH.
Ne 8. Onpenenenne OTHOCUTEIHHOHN BIAYKHOCTH BO3yXa C MOMOIIBIO TUTPOMETPA
Ne 9. Conmeprxanue BOJIbI B MOKPOM CHETE.
Jlabopamopuas paboma
Nel.Onpenenenvie KoauyecTBa TEIJIOTHI, KOTOPOE TEJIO MEPEAAET B IPOLIECCE TEIIONEepeIauHm.
Ne2. U3mepenue yaenbHOM TEMI0EMKOCTH TBEPOTO Tea
OxcnepumenmanbHvle 3a0aHUsA
¢ 110 TeMe «Boxa u ee cBoicTBay
e 110 TeMe «Bo3ayx u ero cBoiicTBay
e 110 TeMe: «l[naBneHune u KpucTaIIM3anns KPUCTAJUIMYECKUX TEID)
e 110 TeMe: «BI1akHOCTB BO3yXa»
DaexkTpuyeckue sijaeHus (9 yaca)
TexHuka 6e30macHOCTH IpU paboTe ¢ AEKTPUUECKUMU LIETIIMHU.
Kpamxkospemennvie npakmuueckue pabomul:
Ne 10. UccnenoBanue BOIbTaMIIEPHOH XapaKTEPUCTHKH JIAMITHI HAKAITMBAHUSI.
Ne 11. 3mepenue pabOThl U MOILITHOCTHU 3JIEKTPUYECKOTO TOKA.
Ne 12. 3yuenue TerioBoro jaeicTBus Toka U HaxoxaeHue KIT/I aekrpudeckoro HarpeBaTesl.
Jlabopamopmuvie pabomol
Ne 3. COopxka drieKTprUIecKoi TIeT ¥ I3MEPEHHE CHITBI TOKA M HANIPSHKESHUSI.

Ne 4. HWccnenoBanue 3aBUCUMOCTH CHJIBI TOKA B TPOBOJHUKE OT HANIPSKEHUS HA €ro KoHLax. M3mepenue



COIPOTUBIICHHUS.
Ne 5. smepenne conpoTUBIEHHS IPOBOJAHUKA ITPU TOMOLIY aMIIEPMETPA U BOJIbTMETpa

Ne 6. «ccnenoBanue 3aBUCUMOCTH COIIPOTUBJICHHA ITPOBOAA OT €T0 AJIMHBI, IJIOIAAU IMOINCPECYHOro CC-4YCHUA U
Marepurajia u3 KOTOpOro OH U3roTOBJICH).

Ne 7. 3yyeHue nocneaoBaTeabHOro COEAMHEHNS IIPOBOJHUKOB.
Ne 8. Uzydenwne napamieIbHOTO COSIMHEHUS TPOBOHUKOB.
OKcnepumenmanvHble 3a0AHUAL:
¢ HaG:roieHre 31eKTPHUECKOr0 B3aUMOICHCTBUS T M B3aUMOJICHCTBUS SJICKTPUIECKUX 3aps/IOB
e l13y4yeHune 31eKTPUIECKUX CBONCTB KHIKOCTH.
e I13roToBIEHUE TaIbBAHUYECKOTO JIEMEHTA.
® DJIEKTPUYECKHUE LI U UX COCTABIISIOIINE.
e PaboTa co cMeIaHHBIMU COSIMHEHHMSIMU B LIETISIX TOCTOSTHHOTO TOKA.
DaeKTpoMarHuTHbIE siBjaeHus (5 4acoB)
Kpamxospemennvie npaxmuueckue pabomoi:
Ne 13. HabGmronenne(Bu3yanu3aiys) KapTHHBI MAarHUTHOT'O TI0JISE TOCTOSIHHBIX MarHUTOB.
Ne 14. 3ydenue B3auMOA€HCTBHSI HOCTOSIHHBIX MarHUTOB
Ne 15. UccnenoBanue siBIeHNsT HAMarHUUMBaHUS JKeJe3a
Nel6.M3ydueHMEeMarHUTHBIX IBJICHUM.
Ne 17. UccnepoBanre MarHUTHOTO T10JIS IPSIMOTO MIPOBOAHUKA M KATYIIKU C TOKOM
Ne 18. CHopka sneKTpoMarHuTa U UCIbITAHNE €r0 J1eHCTBUS
Ne 19. Uzydenue npuHIuna 1eHCTBUS 3IEKTPOMArHUTHOTO pelie
Ne 20. M3yuenue npuHIHIA IEHCTBUS dJIEKTPOABUTATEIIS.
Jlabopamopnas paboma
Ne 9. «COopka 37eKTpUIECKO LIEeNH C HIEKTPOABUTATENIEM U U3YUIEHHUE €ro paboTh».
CgaetoBbie siBjieHus (6 yacon)
Kpamxospemennvie npaxmuueckue pabomoi.
Ne 21. HaGnroneHue npsMOJIMHEHHOTO paclipoCTpaHEHHsI CBETA.
Ne 22. TTonmyyeHue TeHU MOIYTEHU.
Jlabopamopnuvie pabomol
Ne 10. UccnenoBanme 3aBUCUMOCTH YTJIa OTPAXXSHHS OT yTJjIa TaJIeHUs CBETa.
Ne 11. HccnenoBanue 3epKajibHOTO OTPaKEHUS CBETA
Ne 12. WccrienoBanue CBOMCTB M300paKeHUS B TUTOCKOM 3epKajie

Ne 13. «MccnemoBanre 3aBUCHMOCTH yTJIa MPEIOMIICHHSI OT YTJia MAJCHUS CBETa



Ne 14. N3mepenune GOKYyCHOTO pacCTOSTHHSI COOMparoIeil THH3EL. M3yueHne CBONCTB cOOMpAroIIei TNH3HI.

3KcnepuMeHmaﬂbele 3a0anus no meme.

e lI3yueHue sBIEHUS paclpOCTPAHEHMSI CBETA.

e OnTuueckue npudopHI.

Ne

HaumeHoBaHHne TeM

XapakTepucTuKa JesiTeJILHOCTH
00y4arouuxcs

Bsenenue. [lo3naem mup, B
KOTOPOM YKUBEM.

AHaJIUTHYECKAs:

e CnymaHue yuurens

e CamocrosTenbHas paboTa ¢ TEKCTOM B ydeOHUKE, HAyYHO-
IIONYJIIPHOM JINTEpaType

e Ot060p MaTepuana u3 HECKOIbKUX HCTOYHUKOB

IIpakTrueckas:

e Ompenenenue CBONCTB MPUOOPOB MO YEPTEKAM U MOJEIISIM

e llcnonb3oBaHue U3MEPUTEIBHBIX TPHUOOPOB

e [locraHOBKa OIIBITOB

e BrimonHenue 1a00paTOPHBIX U NPAKTUYECKUX PadOT

Taiigpl TEIa 1 BELIECTBA.

AHamuTHYeCKas:

e Anxanu3 Tabauil, rpauKoB, CXeM

e AHanu3 BO3HUKAIOUIUX MTPOOIEMHBIX CUTYaAIIUN

e BricTpanBaHHWE rUNOTE3 HA OCHOBAHWH MUMEIOIIMXCS TaHHBIX

o [louck oOBsICHEHUS HAOIIOIAEMBIM COOBITHAM
IIpakTrueckas:

e Pemenue pa3IMYHBIX SKCIIEPUMEHTAITBHBIX 32,124

e lcnonb3oBaHUe U3MEPUTETBHBIX TPHOOPOB

e [locraHOBKa OIIBITOB

e BrinonHeHue 1a00paTOPHBIX U MPAKTUYECKUX PadOT
e Pa3paboTka METOIMKH HKCIIEPHUMEHTA

MexaHuuecKue IBICHUS.
B3anMoaelicTBHE TEN.

AHaJIUTHYECKas:
e (CnymaHue yuuTens
e Anxanu3 Tabmuil, rpauKoB, CXeM
e [louck oObsicHeHUs HAOII01aeMbIM COOBITUSIM
e AHanu3 BO3HUKAIOUIMX MPOOIEMHBIX CUTYaIUI

e BricTpauBaHKME rUNOTE3 HA OCHOBAHUY UMEIOIIMUXCS JaHHBIX
IIpakTrueckas:

e Pemenue pa3IMuHbIX IKCIIEPUMEHTAIBHBIX 3371249

e lcnonp3oBaHNE U3MEPHUTETHHBIX TPHOOPOB

e [locraHoBKa ONBITOB

e BrinonHeHue 1a00paTOPHBIX U MPAKTUYECKUX PadOT

e (COopka nmpuOOPOB U KOHCTPYKITUN

e JlmarHocTHKa ¥ YCTpaHEHUE HEUCTIPABHOCTEH TPHOOPOB




VYcoBepuieHCcTBOBaHUE TPUOOPOB
Pa3paboTka METOIMKH 3KCTIEPUMEHTA

KouncTtpynpoBanue 1 MoieIMpoOBaHUE

HaBJ’IeHI/Ie TBEPABIX TEII,
}I(H,I[KOCTGI;'I H Ira30B.

AHaJTUTHYECKAS:

CamocTosTenbpHas padoTa ¢ TEKCTOM B YUeOHUKE, HAyYHO-
MOMYJISIPHOM JIUTEpaType

OTt60p MaTepuaia 3 HECKOJIbKUX UCTOYHHUKOB

Amnanu3 TabauI, rpaguKoB, CXemM

[Touck 00BsICHEHNS HAOIFOAAEMBIM COOBITUSIM

AHanu3 BOSHUKAIONIMX MPOOIEMHBIX CHTYaIIHi
BricTpanBanue rumoTe3 Ha OCHOBAaHMH UMEIOIIMXCS TAHHBIX

[IpakTnueckas:

Pemenne pa3nuaHbIX IKCIICPUMEHTAIBHBIX 33124
Hcnonbp3oBanne n3MEPUTENHHBIX PUOOPOB
[TocTanoBKa ONBITOB

Brimonnenue 1abopaTopHbIX U MPAKTUYECKUX padoT
CO6opka mpubOpOB U KOHCTPYKIIMIA

Pa3zpaboTka METOIMKN IKCIIEPUMEHTA
KoHcTpynpoBanue u MoieIMpoBaHue

PaboTa, MOIIIHOCTB, SHEPTHUS.

AHaTUTHYECKAS:

Amnanu3 Tabauil, rpaguKoB, CXem
AHanu3 BO3HUKAIOUIMX POOIEMHBIX CUTYaLU
BricTpanBaHne runore3 Ha OCHOBAHWN UMEIOIIMXCS TaHHBIX

IIpakTrueckas:

Pemenne pa3muIHbIX SKCIIEPUMEHTAIBHBIX 33124
Hcnonp30BaHne N3MEPUTENBHBIX TPUOOPOB
[TocTanoBKa ONIBITOB

Brimmonnenue 1abopaTopHbBIX U MPAKTUYECKUX padoT
CO6opka mpubOpPOB U KOHCTPYKIIMIA

JlnarHocTHka v yCTpaHEeHHEe HeHCIIpaBHOCTE! MpruOOpOB

[IpocThie MEXaHU3MBI

AHaIATHYECKAS:

CamocrosTenbHas paboTa ¢ TEKCTOM B yUeOHHMKE, HAyqHO-
HOMYJSIPHOM JTUTEparype

OTt0op MaTepuaia u3 HeCKOJIBKHX HCTOYHHKOB

Amnanu3 Tabnui, rpaduKoB, CXeM

IIpakTrueckas:

Omnpenenenre cBOWCTB TPUOOPOB MO YEPTEXAM U MOJIETSIM
Perienue pa3nuuHbIX SKCIIEPUMEHTAIBHBIX 3a/1a4
Vcrionb30BaHne U3MEPUTENBHBIX TPUOOPOB

ITocTaHOBKa OIBITOB

Brimonnenune 1abopaTopHbIX U MPaAKTUYECKUX padoT
C6opka npubOpOB U KOHCTPYKIIMMA

JluarHocTHKa U yCcTpaHEeHUE HEeUCTIpaBHOCTeH MpubopoB




e VYcoBeplIEHCTBOBaHHE MPUOOPOB
e KoHcTpynpoBaHHE U MOJIETUPOBAHUE

7. MexaHuueckue KoueOaHus u AHaJTUTHYECKas:
BOJIHBI. 3BYK. e (CiymaHue yuuTens
e [lonck oObsIcCHEHUS HAOIIOMAEMBIM COOBITUIM
e AHanu3 BO3HUKAIOIIUX MPOOJIEMHBIX CUTYaLUi
e BricTpanBaHue runoTe3 Ha OCHOBAaHUU UMEIOIIUXCS IAHHBIX
[IpakTnueckas:
e Pemienue pa3nuM4HbIX SKCIEPUMEHTAIBHBIX 3a7a4
e lcnonp3oBaHuE U3MEPUTENLHBIX TPUOOPOB
e [locTaHoBKa OMBITOB
e Brmonnenue 1a00paTOPHBIX U MPAKTUIECKUX PadOT
e (CoOopka nmpudbopoB U KOHCTPYKIIUH
e JlMarHocTHKa M yCTPAaHCHHUE HEUCIIPABHOCTEH IIPHOOPOB
e Pa3paboTka METOAMKH SKCIIEPUMEHTA
e KoHcTpynpoBaHue v MOAEINPOBAHNE
8. Moii pusmueckuii macmopr. AHaJIUTHYECKas:
e (Cnymanue yuutens
e CamocrosTenbHas padoTa ¢ TEKCTOM B y4eOHUKE, HaAydHO-
IIONYJIIPHOM JINTEpaType
e Ot0op MaTepHalia U3 HECKOJIbKHUX HCTOYHUKOB
IIpakTrueckas:
e lcnonp30oBaHKE U3MEPUTEIBHBIX PUOOPOB
e JlocTaHOBKa ONBITOB
e BrmonHeHnue 1a00paTOPHBIX U NPAKTUYECKUX PadoOT
e Pa3pa0oTka METOIMKH SKCIIEPUMEHTA
9. [TemmoBbIe sIBICHUSL. AHaJIUTHYECKas:
e Ananu3 Tabnui, rpauKoB, CXeM
o [louck 00BbsICHEHUS HAOIIOAAEMBIM COOLITHSIM
e AHanu3 BO3HUKAIONIUX MPOOJIIEMHBIX CUTYaLUi
¢ BricTpanBaHue TUTIOTE3 HA OCHOBAHUY UMEIOIIUXCS TAHHBIX
IIpakTrueckas:
e Pemienue pa3InyHbIX IKCIEPUMEHTAIBHBIX 3a/1a4
e lcrnonp30BaHuEe U3MEPUTEIHHBIX PUOOPOB
e JlocTaHOBKa ONBITOB
e BrinonHeHue 1a00paTOPHBIX U MPAKTUYECKUX PadOT
e (COopka nmpuOOPOB U KOHCTPYKITUN
e JIMarHOCTHKA U YCTpaHEHUE HEUCTIPaBHOCTEH MpuOOPOB
e Pa3paboTka METOJUKH SKCTICPUMEHTA
10.DnexTpudecKue IBICHMS. AHaTUTHYECKas:

L4 CJ'IyIJ_IaHI/Ie YUHUTCIIA

o (CamocrosgTeiabHas paGOTa C TCKCTOM B y‘-IC6HI/IKC, HAay4YHO-




MOMYJISIPHOM TUTEpaType
e Ot0op MaTepualna u3 HECKOJIbKUX UCTOYHUKOB
e Amnanu3 Tabnuu, rpa)uKoB, CXeM
o Tlouck oObsicHeHHs HAOIIOJaeMBIM COOBITHSIM
e AHanM3 BO3HUKAIONIUX MPOOJIEMHBIX CUTYaIUI

o BBICTpaI/IBaHI/Ie THUIIOTE3 Ha OCHOBAHNWU UMCIOIIIUXCA JaHHBIX
IIpakTrueckas:

e Peienue pa3InuHbIX SKCIIEPUMEHTAIBHBIX 32124

e COopka 3eKTpouerneit

e lcnonp3oBaHuE U3MEPUTENLHBIX TPUOOPOB

e [locTaHoBKa OMBITOB

e BrinonHeHue 1a00paTOPHBIX U MPAKTUYECKUX PadOT

e (CoOopka nmpuboOpoB U KOHCTPYKIIUH

e JlMarHoCTHKa M yCTPAaHCHHUE HEUCIIPABHOCTEH TIPHOOPOB

11.

DJIEKTPOMarHUTHbIE sIBJIE-
HUSI.

AHaIATHYECKAS:
e (Cnymanue y4uTens
o [louck 0ObsCHEHUS HAOIIOAAEMBIM COOBITUIM

e AHanM3 BOSHHUKAIOIIMX MPOOJIEMHBIX CUTyallUN
[IpakTuueckas:

e PemuieHue pa3MyuHbIX 3KCIIEPUMEHTANIBHBIX 33/1a4

e (COopka snexTpoueneit

e [JocTaHoBKa OIIBITOB

e BrinonHeHue 1a00paTOPHBIX U MPAKTUYECKUX pabOT

e (COopka npuOOPOB U KOHCTPYKITUN

e JlmarHocTuKa ¥ yCTpaHEHHE HEUCTIPAaBHOCTEH TPHOOPOB
e VYcoBepuieHCTBOBaHHE MPUOOPOB

12.

CBETOBBIE SIBJICHUS.

AHaIATHYECKAS:
e [lownck 0ObsicCHEHUS HAOIIOAAEMBIM COOBITUIM
e AHann3 BO3HUKAIOUIUX MPOOIEMHBIX CUTYAIUI

e BricTpanBaHKMe rUNIOTE3 HA OCHOBAHUH UMEIOIIMXCS JaHHBIX
IIpakTrueckas:

e Pemienue pa3ianyuHbIX SKCIIEPUMEHTAIBHBIX 3a/1a4

e lcnonp3oBaHuE U3MEPUTENBHBIX TPUOOPOB

e [JocTaHoBKa OIBITOB

e BrinonHeHue 1a00paTOPHBIX U MPAKTUYECKUX PadOT
e (CoOopka nmpudbOpoOB U KOHCTPYKIUI

e Pa3paboTka METOAMKH HKCIIEPUMEHTA

2.1 YcaoBus peanuzanmy NporpaMmsl

Peanuzanus [IporpaMMel B moaHOM 00beMe 0OeCTIeunBaeTCsl COOTBETCTBUEM KadecTBa MOATOTOBKH 00Y-




YJaromuxcs, MPUMCHACMBIX CpCACTB, MCTOI0B 06Y'~ICHI/IH BO3PAaCTHBIM, HCI/IXO(I)I/I?)I/I‘ICCKI/IM OCO6€HHOCT$IM,
CKJIOHHOCTSIM, CLIOCOOHOCTSIM, HHTEpECcaM | IMOTPEOHOCTSIM 00yJaronuxcsl.

OcHoBHOW (opMOil TpOBENCHHS 3aHATHN SBISIOTCS AyAMTOPHBIC 3aHATHUS: JICKIMH, MPAKTUYECKHEe W Jia-
O6opatopHble pabOTHI, pEUICHHE 3KCIEPUMEHTAIBHBIX 3ajad, 3aluTa npoekTa. s 3akperuieHus mnpuoodpe-
TEHHBIX HaBBIKOB LIMPOKO MCIOJB3YIOTCA CIIELUaAIbHbIE Y4eOHO-IIPAKTUYECKHE MAaTepUalbl, IPUMEHSIETCS METOJ
HarJsIHOrO M0Ka3a MPUEMOB pabOThl C CIOIb30BAHUEM COBPEMEHHOIO IPOEKIIMOHHOIO 000PYA0- BaHMUSL.

2.2 UH(dopMaluOHHO-MeTOIMYeCKHe U YUeOHO-MeTOIHYeCKHe YCI0BHS Peain3allui NPOorpaMmbl

Peanuzanus IlporpamMMel obecnieumBaeTcs JOCTYIIOM KaKIOTO CiymiaTens K HWH(GOPMAIMOHHBIM pecyp- caM
(bubnmmoreunbM (hoHIAM, KOMIBIOTEPHBIM 0a3aM MaHHBIX U JIp.), IO COAEPKAHHIO COOTBETCTBYIOIIMM TEMaM
mucuuiuiH [Iporpammel, Hamu4yueM y4eOHO-METOIMYECKUX MOCOOWH, pa3paboTOK M PEKOMEHIAIMH MO BCEM
TEMaM U 10 BCEM BHJAaM 3aHATHUI, a TakKe HArJISAHBIMU MOCOOMSIMH, ayAnO-, BUACO- M MYJIbTUME- AUHHBIMU
Mmarepuanamu. Mcrouynnku y4eOHO# nHpOpMaIy J0JHKHBI OTBEYATh COBPEMEHHBIM TPEOOBAHHU- SIM.

Mertoanyeckoe obecnieueHue ydyeOHOro mpolecca BKIIOYACT TaKKe BHYTPEHHUE W3JaHMs U pa3pabOTKu:
IUIaKTUUECKUE MaTepualibl, MeToAuYecKue pa3paboTku 3aHsatuil, YMK k mporpamMme, KOHCHEKTHI JIEKLIHMH,
KOMIIbIOTEpPHBIE 00yUaroIIye IpOorpaMMbl, TECTHI U Jp.

2.3 MaTepI/laJIbHO-TeXHI/I‘leCKI/Ie Ycj1oBusd peaaqu3allui IporpaMmmbl

Jlnst 3aHsATHN 110 Tiporpamme oTBoauTcst kabuHeT Nell B 3manmu MOBY Cnacckas COII kabuHeT Gu3HNKHU; IS
BBITIOJTHEHUS. TIPOTPaMMBbl OYJET HCIIOJIB30BaHO O00OpyAOBaHWE KAOWHETOB OHWOJIOTHH, XUMHUU W (PU3UKH,
HE00X0IMMOE TS peaTH3aI|H POTPaMMBI (KOJMIECTBO 00OPYIOBaHUS B pacueTe Ha KOJUYECTBO O0YJIAFOIIHXCS
MOJTHOCTBIO  Y/IOBJIETBOPSIET YCJIOBHUIO BBIMIOJHEHUSI TMPAKTUYECKUX paldoT mporpammel). KaOuHer ocHalieH
MHTEPAKTUBHON JOCKON, HOYTOYKOM, KOJIOHKaMH, IPOEKTOPOM.

2.4 ®opMBbI KOHTPOJIS

C uenbto obecrieueHUs 3PPEKTUBHOCTH U pe3yabTATUBHOCTH 00Pa30BaTENILHOTO MpoIiecca 1o

nmporpamme pa3pa60TaHa CUCTCMAa OLUCHKH, MOHUTOPHUHIAa U ACMOHCTpAaM PE3YJIbTATOB OCBOCHUA COACPKAHUA
IIpo- I'paMMBbI U B LIEJIOM O6y‘IeHI/I$I. I[J'If[ OIICHKH YPOBHS HAYaJIbHBIX 3HAHUM 1 BO3MOKHOCTEH OCBOCHMS

yueOHOro Marepuaina, a TakKe I KOPPEKTHUPOBKHU Y4EOHBIX IJIAHOB MPOBOAMTCS BXOJHAs JUArHoctuka. s
YCHELHON pean3aly MporpaMMbl HEOOX0AUMO AUArHOCTUPOBATh 3HAHUS U YMEHUS

o6yqa10mnxc;1, HaJIMYUEC UK OTCYTCTBUC HeO6XO,[[I/IMLIX B pa60Te 3H8.HI/II71, HAaBBbIKOB, CTCIICHU 3aMHTCPECCOBAHHOCTU
yqalmuxcs O6p330B8.T€JIBHOI>i ACATCIIBHOCTBIO AJIA CBOGBpeMeHHOﬁ KOppeKTI/IpOBKI/Iy‘Ie6HOFO mnmpomnecca. Bxonanas
ANAarHoCTUuKa IMpoOBOAUTCA HyTeM CO6€CG)IOBaHI/I$I, AHKCTUPOBaHUA UTCCTUPOBAHUA, KOTOPOC JOJKHO BBISIBUTDH
CTCIICHb NMOATOTOBJICHHOCTHU YJICHOB I'PYIIIBI K pa60Te. HOpG3yJIBTaTaM BXOJTHOM

JMAarHOCTHKH ONpeEsieTCs ypOBEHb U INTyOMHA N3yUeHHs MaTepuana, MeTo/1bl, IpUMeHseMble B paboTe.
Cucrema otciexxuBanus U pukcauu o0pa3oBaTeIbHBIX Pe3Yy/IbTaTOB BKIIIOYAET B €051 TEKYIIUN KOHTPOJIb Ha

KKJIOM y4eOHOM 3aHSTHH, OLICHKY YPOBHS 3HAHWM U yMEHUU O0Yy4aromuxcs, Ipoueaypy
OTUYETA.



Texymuii KOHTPOIIb OCYIIECTBIIICTCS HAa MPOTSHKEHUHU BCETO YIeOHOTO mporiecca B popMe ompoca

o0yyJaromuxcs, MpakTUYeCKHX paboT, 0OCYKAECHUs NMPOEKTOB. B KOHIE KaXAOH TeMbl MPOBOIUTCS MPOBEPKA
YCBOCHHUS 3HAHUN W yMeHHI oOyuarouuxcs B (hopMe BBIOJHEHUS IKCHEPUMEHTANbHbIX 3a7a4d. MToroBblil Buj
KOHTPOJISI IPOBOJUTCS B JOPME MPE3CHTALIMHU PE3yJIbTaTOB UCCIEA0BATEILCKUX PAOOT M IPOEKTOB.



2.5 OueHOYHbIE MaTepUAJIbI

MatepuaJbl 115 IPoBeAeHHs KOHTPOJIbHBIX OIIPOCOB

3ananue 1. Mcnonb3ys pelyaskHbIE BECHI C PA3HOBECOM, MEH3YPKY, CTakaH ¢ BoJo, munuuap Ne 1, cobepute

OKCIICPUMCHTAJIBHYIO YCTAHOBKY JJIs1 OIIPCACIICHUS IINIOTHOCTHU MaTepHrajia, U3 KOTOPOro U3roTOBJICH MUJIUHAP Ne
1.

3ananue 2. Mcnonb3ys 3JeKTPOHHBIE BECHI, MEH3YPKY, CTaKaH ¢ BOIOH, nuauHap Ne 2, cobepuTe dKCre-
PUMEHTAIBHYIO YCTAHOBKY JUISI U3MEPEHHSI TUIOTHOCTH MaTepualla, U3 KOTOPOTO U3rOTOBJIECH mumiHAp No 2.

3ananue 3. BeiGepurte 060pyn0BaHKE U IIOCTABBTE OIBIT, IEMOHCTPUPYIOIINIA, YTO BBITAJIKUBAIOIIAs CH-JIa,
JEHCTBYIOIIAs HA TEJIO, IOTPYKEHHOE B BOJY, HE 3aBUCHUT OT MacChl TeJa.

3ananue 4. Mcronb3yst AMHAMOMETp, CTakaH ¢ BOAOH, muuHAp Ne 1, coGepuTe SKCIEpUMEHTAIbHYIO YC-TaHOBKY
JUIS ONpeJIeNIEHHs] BhITAIKMBAOIIEH CUIIbl (CHilbl ApXumena), AeUCTBYIOIIEH Ha WINHAD.

3ananue 5. Mcnonp3yst IaCTUKOBBIN WIMHAP, UMEIOIINHN IIKally, JTUHAMOMETD ¢ npeaenom usmepenusl H u
CTaKaH C BOJIOW, COOEpUTE IKCIIEPUMEHTAIbHYIO YCTAHOBKY JJI UCCIIEIOBAaHUS 3aBUCUMOCTH apXu- MEI0BOI
CHJIBI OT 00bEMa OTPY>KEHHON 4acTH Tea.

3amanwue 6. Mcronb3ys mraTuB ¢ My()TOW U JIATIKOW, IPYKUHY, TUHAMOMETP, TMHEUKY U OJIUH I'Py3, CO-OepHTe
9KCIIEPUMEHTAIbHYIO YCTAHOBKY JJI1 M3MEPEHUS J)KECTKOCTH NPYKUHBL. OIpenenuTe KECTKOCTb NPYKUHBI,
IIOJIBECUB K HEW OJIUH TPY3.

3ananue 7. Mcnonb3ys mTatuB ¢ MyQTOHW M JamnkoW, MPYXUHY, TUHAMOMETp ¢ mpenenom usmepenus 4 H,
TUHEWKY 1 Habop u3 TpéX rpy3oB mo 100 KaxIelid, cOOEpUTE IKCIEPUMEHTAIBHYIO YCTAHOBKY UISL HCCIIe-
JIOBaHUS! 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BO3HUKAIOILIEH B IIPYKUHE, OT CTEIIEHU PACTSXKEHUS IPYKHUHBI.
Omnpenenure pacTsHKEHHE NMPYXKUHBI, OABEIINBAsI K HEH MOOYEPENHO OAMH, ABa U Tpu rpysa. s ompene-
JIEHUS BECA IPY30B BOCIOJIB3YHTECh TUHAMOMETPOM.

3amanwue 8. Mcronb3yst ITaTUB ¢ My(TOW ¥ JANKON, TUHAMOMETP C TIpeesioM u3mepeHus SH, npyxuny
No 1, nuneiiky, Habop rpy3oB mo 100r, cobepure 3KCNEPUMEHTATBHYIO YCTAHOBKY JJISI MCCJICIOBAHUS 3aBH-
CHUMOCTH PACTSKEHUS MPY>KUHBI.

3amanue 9. Hcnonb3ys kapeTky (Opycok) ¢ KpIOYKOM, JUHAMOMETp, JIBa Ipy3a, HAIMpPaBIISAIOUIYIO pEHKYy,
coOepuTe 3KCIEPUMEHTAIbHYIO YCTAaHOBKY Il U3MEPEHUs paOOThl CUIIBI TPEHUS CKOJIBKEHUS MPH JABHXKE-HUU
KapeTKH C TPy3aMU IO MOBEPXHOCTH periku Ha pacctosiue 40 cm.

3apanue 10. Mcnonb3ys kapeTky (Opycok) ¢ KpHOYKOM, JAMHAMOMETpP, TPU OAMHAKOBBIX T'py3a U Hampas-
JISIOLIYI0 PEeHKy, coOepuTe SKCIIEPUMEHTAIBHYIO YCTAHOBKY JIJISl U3YyUEHHS] CBOMCTB CHJIbI TPEHUS CKOJIbKE-HHUS
MEXy KapETKON U TOBEPXHOCTHIO PEUKH.

3anmanue 11. Ucnonb3ys kapeTky (OpycoK) ¢ KpIOUKOM, JMHAMOMETp, Ha0Op U3 TPEX IPy30B, HAMIPAB- JISIOIIYIO
peiiky, co0epuTe 3KCepuMEHTAIbHYIO YCTaHOBKY JIJISl HCCIIEI0BAHUS 3aBUCUMOCTH CHJIbI TPEHUSCKOIBKEHUS MEXTY
KapeTKON M MOBEPXHOCTHIO TOPU30HTAIIBHON PEUKH OT CHIIBI HOPMAJIBHOTO JaBJICHUS.

3amanune 12. Mcnone3ys kapeTky (OpycoK) ¢ KPIOYKOM, JMHAMOMETpP, JBa Tpy3a, HAIpPaBJISIONIYIO PEUKYy,
coOepuTe HKCIEPUMEHTANbHYIO YCTAHOBKY JJISi M3MepeHHs Kod(pUIMeHTa TPEeHHs! CKOJIbXKEHUS MEXAy Ka-
PETKOM U TOBEPXHOCTBHIO PEUKHU.

3amanne 13. Hcmonb3ys kapetky (Opycok), CEeKyHJOMEp, /Ba Tpy3a, HAMPaBIAIONIYI0 pelKy, cobepute
AKCIIEPUMEHTAIBHYIO YCTAHOBKY JUIsI K3MEPEHUS CPETHEH CKOPOCTH JIBIKEHUS OpycKa M0 HAKIIOHHOM



IUIOCKOCTH,

3ananue 14. Mcnonb3ysa nctouHuk Toka (4,5 B), BonmpTMETp, KIIH0Y, COEIMHUTENBHBIE IPOBO/IA, PE3UCTO-PBI,
ob6o3HaueHnHble 1 R u 2 R, mpoBepbTe SKCIIEpUMEHTANILHO MPABUIIO AJIS AJIEKTPUUYECKOTO HAMPSHKEHUS TIPU
MIOCJIEI0BATEILHOM COEAMHEHUU ABYX IPOBOHUKOB.

3amanue 15. Mcnonb3ys HCTOYHUK TOKA, BOJIBTMETD (TIpeae u3mepenus 6 B), amnepmerp (nipeaen uz- meperus 0,6
A), peocrar, KJIt04, COEIMHUTEIbHBIE TTPOBO/IA, COOEPUTE IIEKTPUUECKYIO CXEMY U POBEPHTE SIKCIEPUMEHTAIBHO,
YBEJIMYHUBACTCS JIU JIEKTPUUECKOE COITPOTUBIICHUE TPOBOIHUKA C YBEITMUECHUEM JUIMHBITIPOBOIHUKA. Pe3ucTopsl,
o6o3Hauennrle R 1 1 R2, u3rorosnens! u3 MPOBOJIOKH OJWUHAKOBOI'O JrUaMeTpa U COAMHAKOBBIM YACIbHBIM
COIIPOTHBIICHUEM, HO UMEIOT pasubie HauHbI (l2 = 211).

3ananue 16. [loctaBbTe ONBIT, JEMOHCTPUPYIOIINM 3aBUCUMOCTD 3JIE€KTPUUYECKOr0 COIPOTUBIICHHUS IIPO- BOJHUKA OT
IJIOIAIM ONEPEYHOT0 CEYEHMS IIPOBOJIOKH, U3 KOTOPOM M3rOTOBJIEH MPOBOJHMK. JlJIs TpoBE- AEHUS UCCIAEAOBAHUS
co0epuTe IEKTPUUECKYIO LIENb U3 MOCIIEI0BATEIbHO COeIMHEHHBIX HCTOUHMKA TOKA MMCCIIEAYEMBIX PE3UCTOPOB U3
Habopa naHesnei

3amanue 17. IloctaBbTe OMBIT, JAEMOHCTPUPYIOIIMI 3aBUCUMOCTH JJIEKTPUUYECKOTO COMPOTHUBIICHUS OT
Marepuaia, U3 KOTOPOro M3TOTOBJICH MPOBOMHHUK. [[1s1 mpoBeneHusi ucclieIoBaHUus COOEpUTE DIIEKTpUUe-
CKYIO IIENb M3 IOCJIEAOBATEIbHO COSAMHEHHBIX MCTOYHHMKA TOKAa M HMCCIENYEMBIX PE3UCTOPOB M3 Habopa
ITaHeJen.

3ananue 18. Mcnonb3ys HCTOYHUK TOKA, aMIIEPMETP, PEOCTAT, KJII0Y, COETMHUTENIbHbIE IPOBOJA, PE3U-CTOPHIL,
ob6o3nauenHbie R1 u R2, mpoBepbTe SKCIEPUMEHTAILHO MPABUIIO CIOXKEHHUS CHIIBI SJIEKTPHUYECKOIr0 TOKa IpU
napajuieIbHOM COSIMHEHHUH JIBYX MPoBOAHHUKOB: R1 1 R2.

3aganue &. Mcnosib3yss MCTOYHHK IOCTOSSHHOIO TOKa ¢ Hampsbkenwem 4,2 B, ammepmerp, BOJIBTMETp, CO-
eIMHEHHBbIE MapauleNbHO pe3ucTopsl = 12 OM u mepeMeHHbIH pe3ucTop (peoctar) RX mMoi3yHOK KOTOPOro
YCTaHOBJICH B IIPOM3BOJILHOM IOJI0KEHUHU, OTMPEIETUTE CHITY ToKa IX B peoctaTe Rx myTéMm M3MepeHus CUIIBITOKA,
TEKYIIEro 4epe3 UCTOUYHUK, U HAMPSDKEHUS Ha PE3UCTOPE .

3ananue 19. Mcnonb3ysa HCTOUHUK TOKA, BOJIBTMETP, aMIIEPMETP, KIIH0Y, PEOCTaT, COeAMHUTEIbHBIE TPOBO/IA,
pes3ucrop, 0003HadeHHbIH R2, cobepute 3KCriepuMEHTaIbHYIO YCTAaHOBKY ISl MCCIIEI0OBaHUS 3a-BUCUMOCTH
CWJIBI DJIEKTPUYECKOTO TOKA B PE3UCTOPE OT HAIPSKEHUS HA €T0 KOHIIAX.

3anpanue 20. OnpenenuTe 31eKTpUUECKOe conpoTuBienue peaucropa R1. s sToro codepure sxcnepu-
MEHTAJIbHYIO YCTaHOBKY, UCIIOJIb3ysl HICTOYHUK TOKA, BOJIBTMETP, AMIIEPMETP, KIIFOY, PEOCTAT, COCITUHH-
TeJbHBIE IPOBOJIA U pe3ucTop, 0003HadeHHbIN R1. [Ipu momomu peoctara ycraHoBuTe B 1ienu cuity Toka 0,3 A.

3ananue 21. Mcnonb3ysa HCTOYHUK TOKA, BOJIBTMETP, aMIIEPMETP, KIIK0Y, pEOCTaT, COEAUHUTEIbHBIE TIPOBO/IA,
pesuctop, o6o3HaueHHbI R1, cobepute sKCrepruMeHTaIbHYI0 YCTAaHOBKY IS OMPEeICHUs MOII-HOCTH,
BhIZIENsIeMol Ha pesuctope. [Ipu momormm peocrara ycraHOBUTE B 1ienu crty Toka 0,3 A.

3amaane 22. ColOepuTe SKCHEPUMEHTAIBHYIO YCTAHOBKY IJIsi OMpeeieHUsT paOOThl AJIEKTPHUECKOTO TO- Ka,
COBEpIIAEMON B PE3UCTOpPE, HCIOJNB3YyS HCTOYHUK TOKa, BOJBTMETP, aAMIIEPMETp, KIIOY, pPEocTar, COeIu-
HUTENbHBIE MTPOBOJIA, Pe3UCTOp, 0003HaueHHbIH R 2. [Tpu momomu peoctara ycTaHoBUTE B Lienu cuity Toka 0,5
A. ompenenute paboTy B TCUCHUH S5 MUH.

3ananue 23. Mcnoab3ys HCTOYHHUK TOKA, OCBETUTEND, UadparMy ¢ OJHOM LIEIbI0, IITAHIIET «2)» ¢ KPY- TOBBIM
TPAHCHOPTHPOM, CTEKJISTHHBIN MOJIYLUIHHIP, KII0Y U COEIMHUTEIbHBIE IPOBO/IA, COOEPHUTE IKCIIe-
PUMEHTANIbHYIO YCTAHOBKY ISl HCCIIEIOBAaHUS 3aBUCHMOCTH yTJia MPEIOMJICHHs OT YIJla MaJIeHNs Ha TpaHu-11e
«BO3JLyX — CTEKJION.

3amanne 24. Vcrionb3ysi HCTOYHHUK TOKA, OCBETUTENh, THapparMy ¢ OJJHOH MIENbI0, TUIAHIIET «2)» C Kpy-



TOBBIM TPAHCIOPTUPOM, CTEKJISTHHBIHN MOIYHMIMHID, KII0Y U COeTMHUTEIbHBIE IPOBO/A, COOEPHUTE IKCIIE-
PUMEHTAJIBbHYIO YCTAaHOBKY JJIsL HCCIEA0OBAHMUS 3aBUCUMOCTH YIJIa IIPEJIOMIICHHUS OT yIJia MaJICHUs Ha TpaHu-1e
BO3J1yX — CTEKJIO.

3amanue 25. Mcnonp3ys ABe COOMpAIOMIMX JIMH3BI, SKpaH, JIMHEHKY M JaMIly B KaueCTBE MCTOYHHKA CBe- Ta,
coOepuTe HKCIEPHUMEHTAJIBHYIO YCTAaHOBKY IUIi HMCCIEIOBAHUS HM3MEHEHHs (OKYCHOTO PpACCTOSHHS JBYX
CJIO’KE€HHBIX JIUH3.

3ananue 26. Mcnonb3ys cOOMPAIOLIYIO JMH3Y, 3KpaH, JMHEHKY U JIaMITy B KaueCTBE HCTOYHHKA CBETa,co0epuTe
AKCIEPUMEHTAIbHYIO YCTAHOBKY I ONpeesieH!s] (JOKYCHOTO PACCTOSHUS JTUH3BI.

3ananue 27. Vcnonb3ys cobuparoniyto JuH3Y, 9KpaH, TUHEHKY, COOepUTE SKCIIEPUMEHTAILHYIO YCTa- HOBKY IS
OTIpeieNICHUs] ONITUYECKON CHITBI JIMH3BI. B KauecTBe HCTOYHMKA CBETA MCTOIB3YHTE CBET OT yIa-IEHHOTO OKHA.

3ananue 28. Mcnonb3ys coOMparoNIyto JIUH3Y, SKpaH, JaMIly Ha MOACTaBKe, CIAi1 «MO/EIb IPeIMETa,
MCTOYHHK TOKA, COEAMHUTENbHBIE IPOBOA, KIII0Y, TMHEHUKY, COOEPUTE IKCIIEPUMEHTAIBHYIO YCTaHOBKY JIJIs
UCCIIETIOBAHMS CBOMCTB U300paKeHHsI, MOJIyUEHHOTO C IMTOMOIIBI0 COOMpPArOIel JIMH3BI OT JIaMIIbl, Pacloio-
KEHHOM OT LIEHTpa JIMH3bI HA pacCTOSIHUH 15 cM.

3amanue 29. Vcnonb3ys peluar, Tpy rpy3a, IITATUB U JUHAMOMETP, COOEpUTE YCTAaHOBKY /IS UCCIIE0- BAaHUS
paBHOBecHsl ppluara. Tpu rpy3a moJBeckTe clieBa OT OCH BpallleHHs phluara ciaeayroliM o0pa3oM: J1Ba rpy3a Ha
paccTosiHUU 6 CM U OJIUH IPpy3 Ha paccTosiHUU 12 cM oT ocu. OrnpeneanuTe MOMEHT CUJIbI, KOTO-PYIO HEOOXOAUMO
MIPUJIOKUTH K ITPABOMY KOHILY pblUara Ha pacCTOSIHUU 6 CM OT OCH BpAIlleHHUs pblyara JAJIsTOro, 4ToObl OH
OCTaBaJICsl B PABHOBECHH B TOPU30HTAIBHOM MOJIOKEHHH.

3ananue 30. Mcnonp3ys mwTatuB ¢ My(TON, HEMOABUKHBIN OJIOK, HUTb, JBa Ipy3a U JUHAMOMETp, co0e- pure
IKCTIEPUMEHTAIBHYIO YCTAaHOBKY JJISl H3MEPEHUS pabOThI CHIIBI YIIPYTOCTH TIPH PAaBHOMEPHOM I0JIbe- M€ I'PYy30B
C MHCIIOJb30BaHMEM HEMOJABMXKHOIO Ojoka. Ompexnenure paboOTy, COBEpIIAEMYIO CHIIOH YHpPyro- CTH HpHU
noJbeMe rpy3oB Ha BbicoTy 10 cm.

3ananue 31. Mcnonb3ysa mratuB ¢ MyQpTON, HOJBUXKHBINA OJIOK, HUTb, 3 Tpy3a U AUHAMOMETp, coOepuTe
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY JJI M3MEPEHUS padOThI CUJIbI YIIPYTOCTH P MOABEM I'py3a C UCII0NIb30- BAHHEM
NnoJIBMKHOTO Os1oka. Onpeaenute paboTy, COBEpILIAEMYIO CUIION yIPYrocTH NMpH NoabéMe rpy30B HaBbicoTy 20 cM.

32[,[[8.HI/IC 32. HpOBepBTe OKCIICPUMCHTAJIBHO BBIITOJIHCHHUEC 3aKOHA COXPAaHCHUS UMITYJIbCa ITPU CTOJIKHO- BECHUU
ABUIKYHICTOCA IIapa ¢ HCIOABUKHBIM, YCTAHOBJICHHBIM HA TOPU30HTAJIBHOM YYACTKEC JIOTKA HIapHKOM,[[perﬁ
MaccChI.

3amanne 33. CpaBHUTH YACTBHYIO TEIUIOTY CTOPAHHUS TOIUIHBA (JIepeBa U CyXOro CITUPTA)

3ananue 34. DKCIepUMEHTALHOE MMOCTPOCHUE IpadKa H3MEHEHUS TeMIIepaTyphl JibJia MPU €ro Harpe-BaHUH
ot 0° 70 100° C.

3amanue 35. [IpoaeMOHCTpHPOBATH CIIOCOOBI M3MEHEHUSI BHYTPEHHEW DHEPTUU Tella a) P COOOIIECHUH TeTy
HEKOTOpPOr0 KOJMYECTBA TEIJIOTHI (T.e. IPHU HarpeBaHUM); O) MpU COBEPLICHUH HaJI TeIOM (CHUCTEMOM)
MEXaHU4eCKOM paboThlI.

3amanne 36. HaOmroieHre 3aBUCIMOCTH KHHETHYECKOW YHEPTHUH TeJIa OT €ro CKOPOCTH U MacChl.3aJaHNe
37. Brruncnenye NoTeHIMAIBHOW SHEPTHU MOIHATOTO Tela

3a,Z[aHI/IC 38. Ha6J'IIOIleHI/IC IpeBpaliCHUA MOTEHIIUAJIbHOM OHCPIruu B KUHCTUYCCKYIO U 06paTHO IIpU KO-



nebaHuu Tpy3a, MOABCIICHHOTO Ha HUTU

Cucrema OLCHKH PE3YyJbTATOB 0CBOCHHUS IIPOIrPpaMMBI. KpuTepnn OIICHKH (l)OpM KOHTPOJIA.

ITockonbky oOpa3oBaTesabHas AEATEIBHOCTh B CUCTEME JONOJHUTEIBHOIO 00pa30BaHus MPENoIaraeT He TOIbKO
o0yyeHHe JeTed OIpelesIeHHbIM 3HAHMSM, YMEHHUSAM M HaBbIKaM, HO M Pa3BUTHE MO3UTHUBHBIX JINY- HOCTHBIX
KayecTB - (hopMupoBaHHe 0a30BBIX KOMIIETEHLINH, B KaY€CTBE OCHOBOIIOJIATAIOLIETO MOAX04a K OLEHKE OCBOEHHUS
00pa3oBaTeNbHON MPOrpaMMbl ONpPENEIeH MOAXO0/ OTCICKUBAHUS AUHAMHUKU JTMUYHOCTHO- I'O Pa3BUTHS, YPOBHS
OCBOCHMS TIPEAMETHOW OOJAaCTH CTENEHH OCBOCHHMS OCHOBHBIX OO0INEe YYEeOHBIX KOMIIe- TEHLHUH, T.C.
KOMIIETEHTHOCTHBIA MOJIXOJ.

OcHoBoronararomuMu KpuTepusMu 3QpGEeKTUBHOCTH peanu3alud 00pa3oBaTeIbHON MIPOrpaMMBbl ¢ TOUKH 3pEHUs
KOMITETEHTHOCTHOTO MOJIX0/1a SBISETCS:

e Crenenb cOPMUPOBAHHOCTH KOMIETEHINN(KaK KIIOYEBBIX, TAK U CHIEIIHAIBHBIX);
e JluHaMuKa JOCTHKEHUHN 00y4aroIerocsi BO BIaJJeHUN KOMITETEHIIUSIMHU.

JlJiss OollcHWBaHMSI PE3YJIbTATOB OOYYCHHSI BO3MOXKHO HCIIOJIb30BAHME TAKUX THUIIOB KOHTPOJS, KakK TIeaaro-
ruyeckoe HaONIoJeHHe, MelIaroruuyeckuii aHaiu3 pe3ylbTaTOB aHKETHPOBAHMS, MOHHMTOPHHI, OMNPOC, TECTH-
poBaHMe, 3aueT, MHIWBUIYyaJbHOE cobOeceoBaHME, MUChMEHHBIE OTBETHl HA BOMPOCHI, BBHIMOIHEHHUE MPAKTH-
YEeCKOH paboThI | T.]I.

Tecmoevie 3a0anusn MOTYT OXBaTbIBaTh COACPIKAHUC ONPCACICHHBIX pa3aCJIOB U BCETO HpOfIIIGHHOI‘O
Marcpuaiia. I/IH)II/IBI/I,Z[yaJ'IBHOC CO6€C€,I[OB8.HI/I€, INUCbMCHHAasA pa60Ta IIpOBOAATCA 110 p33pa6OTaHHHM BOIIpO-CaM
IO OTACIIBHOMY y‘Ie6HOMy QJIEMCHTY IIPOTrpaMMBblI.

Jlnsi oLleHWBAHHS pe3yJbTaTOB OOYYEHHST B BUAEC YMEHHA W HABBIKOB HCIONB3YIOTCS HpPAKmMuU4ecKue
KOHmMPOIbHble 3a0aHUsA, BKIIOYAOINAE OJHO WIN HECKOJIBKO JKCIIEPUMEHTAIBHBIX 3aJaHUN, KOTOPBIE CIENYET
BBIIIOJIHUTb.

Kpumepuu ouenuganus snanuit, ymeHuii, Ha@blKoG:
e 3HaHUE (DYHIAMEHTAJIBHBIX ¥ BaXKHBIX OIBITOB MO (DU3UKE;
® YMEHHE OMUCHIBATH (PU3NYCCKHE SIBICHUS;
® 3HaHKE (PU3HYCCKUX 3aKOHOB H YMEHHE MPUMEHSTh UX;

® BJIa/IeHHE OCHOBHBIMHM MOJOXEHUAMH (PU3MUECKUX TEOPUH (KIIACCHYECKON MEXaHUKHU, MOJIEKYJISIPHO-
KHHETHYECKOH, 3JIEKTPOHHOM T€OpHil, CTPOCHHUS aTOMa U €ro A1pa U Ap.); MUPOBO33PEHUECKUE PECTABICHUS
ydaluxcs (MaTepuajbHOCTh MUPA U €T0 I03HAaBAEMOCTh, €IMHCTBO U B3aUMOCBSI3b SIBIICHUI U T. 11.);

® HaBBIKM I0JIb30BAHUS (PU3HMUECKON TEPMHUHOJIOTHEH N MaTeMaTHYECKOH 3aMHUChI0 (PU3NIECKUX 3aKOHOMED-
HOCTEH1; 3HaHNE OIpeeIeHNH OCHOBHBIX (PU3NYECKHUX MOHITUN U BEJIMYMH; YMEHHUE J1aBaTh TOUHBIE OIIpeIeIie-
HUS;
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® HaBBIKHU ITOJIB30BAHUA U3MECPUTCIIBHBIMI HpI/IGOpaMI/I; YMEHUEC ITPOU3SBOAUTL U3MEPCHHA U CTABUTH (1)I/ISI/ILIC-
CKHC OIIbITBI, IPOBOJAUTH UCCJIICTIOBAHUSA;

® YMCHHUC pCIIaTh SKCIICPUMCHTAIIBHBIC q)HSI/II‘ICCKI/Ie 3aJa4i U NPUMEHATH U3YUCHHBIC 3aKOHOMEPHOCTH K
00BSCHEHHIO IMOJIYUYCHHBIX PE3YJIbTATOB BOBPEMS ITPOBCICHUA J'Ia60paTOpHI>IX OIIBITOB,

® [TOJTHOTA 3HAHUHU MPAKTHIECKOTO KOHTPOJIUPYEMOTO MaTepHaa;

¢ YMCHUC U3BJICKATH UCIIOJIL30BATH OCHOBHYIO(BEDKHYIO) I/IH(I)OpMaI_II/IIO N3 3aJIaHHBIX TCOPCTUYICCKHUX, HA-



YUHBIX, CIIPABOYHBIX, SHIHUKIONEANYECKUX HCTOUHUKOB, HABBIKU PabOTHI ¢ y4eOHOM KHUTOU (YUeOHHKOM, 3a-1aYHUKOM,
CIPAaBOYHUKOM, XpECTOMATHEN U Jp.);

® HaBBIKM YCTHOU peyH U 0(hOpMIICHUS MMCbMEHHBIX PadoT (3aIMCH, pacUeThl, YEPTEKN);

® YMCHHC CO6I/IpaTb, CUCTCMATU3UPOBATDH, AHAJIM3UPOBATH U I'PAaMOTHO UCIIOJIL30BATh I/IH(i)OpMaI_II/IIO us3
CaMOCTOATCIIbHO HafIHeHHBIX TCOPECTUUCCKHUX UCTOYHUKOB,

® YMCHHC CO6I/IpaTB, CUCTCMATU3UPOBATD, AHAJIM3UPOBATH U I'PAMOTHO HCIIOJIb30BATh HpaKTI/I‘IeCKI/Iﬁ Ma-
TCpUuaJl AJsA I/IJ'IJ'IIOCTpaHI/Iﬁ TEOPETUICCKUX HOHOX(GHHﬁ;

® YMEHHUE CaMOCTOSITEIIbHO PelaTh MpoodieMy/3aiadyy Ha OCHOBE U3YYEHHBIX METOJIOB, IPHEMOB, TEXHO-
JIOTHii;

® YMCHHC SICHO, YCTKO, JIOTUIHO U I'PAMOTHO HU3JIaraTb COOCTBEHHEIE Pa3MBIILICHUA, €JIaTh YMO3aKIH4e-
HUA 1 BBIBOJBI,

® YMEHHE MOJIb30BaThCs PecypcaMu To0anbHON ceTU(MHTEPHET);

® yMEHUE OIpeNessITh, ((OPMyIUPOBATH MPOOIEMY U HAXOJUTh ITYTU €€ PelICHHS;

® YMEHHUE CAMOCTOSITEIILHO IPUHUMATD PEIICHHUS Ha OCHOBE MPOBECHHBIX UCCIICI0BAHUIT;

® yMEHHE ¥ TOTOBHOCTh K MCIIOJIb30BAaHUIO OCHOBHBIX (M3YYEHHBIX ) MIPUKIIAIHBIX POTPAMMHBIX CPEJICTB;
® YMEHHE CO3/1aBaTh COJICPKATEIBHYIO TPE3CHTAIMIO BBITIOJTHEHHON paboTHI.

® [IOHMMaHHE pOJIr (1)I/ISI/IKI/I B )KM3HH.

Kpumepuu oyenxku komnemenyuii:
®  CIOCOOHOCTH K MyOJUYHON KOMMYHUKAIIUH;
e crocoOHOCTh A (PEKTUBHO PabOTATh CAMOCTOSTEIHHO;
e crocoOHOCTh A (PEeKTUBHO pabOTaTh B KOMAH/IE;
® TOTOBHOCTBH K COTPYIHUYECTBY, TOJIEPAHTHOCTS;
®  CIOCOOHOCTH OpraHu30BaTh dPPEeKTUBHYIO pabOTy KOMAH/IbI,
® yMEHHE COOTHOCUTH PE3YyJIbTaThI C IENbIO;
® yMeHHEe O0BEIUHATH MPEAMETHI 10 001eMY TPU3HAKY, Pa3INYaTh 1E0€ U YaCTH;
® yMEHHE CO3/1aBaTh TBOPUYECKUE PAOOTHI;

® YMEHHE CAMOCTOATENIbHO YCTAHABIMBATH MOCJIEI0BATEILHOCTD JEUCTBUM I PEIIEHUS] KOHKPETHOM
3aa4H.

Kpumepuu OUCHUBARUA KOHMPOJIA BPU PeUICHUU IKCREPUMEHMATIbHO20 3a0anus:
HpOMC)KyTO‘-IHBIfI KOHTPOJIb IPpHU PCHICHUU SKCIICPUMCHTAJILHOI'O 3a/IaHUS ITPCAIIOoJIaracT CJICAYIOUNUCKPUTCPUU:

® YMCHHEC ITPOBOJANMTH KOCBEHHBIC U3MCPCHUA d)I/ISI/I‘—IeCKI/IX BCJIIMYHH: TINIOTHOCTHU BCIIECTBA, CUJIBI ApXI/I-
MEaa, KOB(I)(I)I/IL[I/ICHTa TPCHU CKOJIBKCHU A, KECTKOCTHU IIPYIKUHBI, OINTHUYECKOM CHJIbI c061/1pa101ueﬁ JIMH3KI,




SJICKTPHUYCCKOT'O COITPOTUBJICHUA PE3UCTOPA, pa6OTLI 1 MOIIIHOCTH TOKAa,

® YMCHHUEC NIPCACTABIATD SKCIICPUMCHTAJIBHBIC PC3YJIbTAThl B BUC Ta6JII/II_[ U FDadJI/IKOB n ACJ1aTh BBIBO-
Abl HA OCHOBAHWH TTOJYYCHHBIX SKCIICPUMCHTAJIBbHBIX JAHHBIX: 3aBUCUMOCTL CHUJIbI YIIPYI'OCTH, BOBHHUKAIO-
meﬁ B IIPY’KHUHEC, OT CTCIICHU I[e(bOpMaI_[I/H/I IIPY>XUHBI; 3aBUCHUMOCTD IIEPUOJA KoJIeOaHHI MaTEMaTHYECKOrO
MassiTHHKa OT JJIMHBbI HUTH, 3aBUCUMOCTDb CHJIbI TOKA, BO3HI/IKaIOH_[€I>'I B IIPOBOAHUKE, OT HAIIPSP)KCHUA HAa KOH-
oax IMpoOBOJHHKA, 3aBUCHUMOCTb CHJIbI TPECHUSA CKOJIBXKCHUA OT CUJIbI HOPMAJIbHOT'O JaBJICHUS,

® YMCHHEC ITPOBOAUTH SKCIICPUMCHTAJIBHYIO IPOBEPKY d)I/I3I/I‘-IeCKI/IX 3aKOHOB " CJIC,HCTBPIﬁI IIpOBEpKa Ipa-

BUJIA JJIA DJICKTPUYCCKOI'0 HAIPSIKCHUS IIPU MMOCJICA0BATCIIBHOM COCAUHCHNU PC3UCTOPOB, ITPOBECPKA ITPaABU-
JIa 4Jid CHUJIBI QJICKTPHUYCCKOI'0 TOKa MpH MmapajljieJIbHOM COCAUHCHUU PC3UCTOPOB.

Cnucox 0CHOBHOM peKOMEHyeMOoii JINTepaTypbl

e JIeMOHCTpallMOHHBIE BAPHAHThI KOHTPOJIBHBIX M3MEPUTEIBHBIX MATEPHAIIOB ISl TIPOBEICHUS OC-
HOBHOTO rocyaapctseHHoro 3k3amena no ®M3UKE, 2022rr.

e Koauduxarop 311eMeHTOB coiepkaHusl U TpeOOBaHUI K YPOBHIO IMOATOTOBKH O0YJAIOIIUXCS IS
nposeneHus B 2022 roxy ocHOBHOTro rocyaapctBeHHoro 3k3amena no ®U3NKE. [N'ocynapcTBenHas uroro-
Bas aTTecTalus o o0pa3oBaTeNbHBIM POrpaMMaM OCHOBHOT'O 0011ero o0pa3oBaHus B popMe OCHOBHOTO
rocyaapcTBeHHOTo dk3amena (OI'D)/ moarorosnen ®enepaabHBIM roCy1apCTBEHHBIM OIOKETHBIM HaY4-
HBIM YUPEKJICHUEM «DEJIEPAJIBHBIM UHCTUTYT IEJATOTMYECKUX M3MEPEHU»

¢ Crienukanys KOHTPOIbHO-U3MEPUTEIBHBIX MAaTEPHATIOB I ITpoBeaeHus B 2022 Toay OCHOBHOTO
rocynapctBeHHoro sk3amena no ®U3UKE. 'ocynapcTBeHHas HTOroBast aTTecTanus 1o 00pa3oBaTeIbHBIM
IporpaMMaM OCHOBHOTO 0011ero oopazoBanus B (hopMe OCHOBHOTO TOCYJIapCTBEHHOTO 3k3ameHa (OI'D)/
noarotosiieH PeepabHBIM rOCYAapCTBEHHBIM OI0KETHBIM HAYYHBIM YUPEKICHUEM «CDEI[EPAHI)HHﬁ
MHCTUTYT HEJATOT'MYECKHX U3MEPEHU»

¢ AranoB A.B., Cadpuymnmun P.K., CkBopuoB A.U., Tatopckuii J{.A. @usnka Bokpyr Hac: KauecTBeHHbIe
3amaun o pusuke. Uza. 3-e, ucnp..-M.: lom nenaroruku, 1998.-336 c.: ni.

¢ BonkoB B.A, YHuBepcanbHbIC TOYpOUYHBIE pa3padoTku mo (usuke. 8 kiacc.- 3-e usl., nepepad. U mom.-
M.: BAKO, 2015. — 368 c. — (B momoris mKoI-HOMY YIHTEIIO).

e ['opnioBa JI.A. 3anHumaTtenbHble BHEYPOUHBIE MepOnpusTHs 110 pusuke: 7-11 knaccel.- M.: BAKO,
2010.-160 c.- (Mactepckast yuutens GU3MNKH).

e Kosrynouu M.I". JJomainauii sxcniepuMeHT 1o (usuke: mocodue st yauress / M.I'. KoryHoBHY.
— M.: T'ymanwurap. uzn. uearp BJIAJIOC, 2007. — 207 c. (bubnmoTeka yanurens GU3UKN).

e Kommiekc MaTepuanos uist moarotosku ydamuxcst OI'D 2022, H.C. Ilypsimesa, Mocksa «MHTen-
nexT — Llentpy, 2022

e Meroanueckoe nmocodue mys yuurens, DI'OC duzuka YMK st ocHOBHOM 1IKOIBI 7 — 9 Kaccel, M.
H. bopoaun, M. BUHOM. JlaGopaTtopus 3nanuii, 2013r.

o [lepenbman S. U. 3anumarensHble 3a1a4u U onbITHL. — M.: Jlerckas niutepatypa, 1972.
e [Ipobnemuoe oOyueHue husnke B cpeaHeis mkoie, Managees P.1., Mocksa «I[Ipocemenue», 1993

e CoBpemenHas ¢usuka B mkodie. / b.H. iBanos. — M.: JlabopaTopus 6a3zoBbix 3Hanuii, 2002 r.-160 c.:



ni1.

o [[TunoB B.®. JlomaimiHue dKCIIepruMeHTaIbHBIC 3aJaHus 10 (U3HKe. 7-9 KIIacChl.-
M.: lIkonbHas npec-ca, 2003. - 64 c.

Pecypcuvl ungpopmayuonno — menexommynuxayuonuou cemu Unmepnem

e http://www.profile-edu.ru/struktura-problemnogo-obucheniya.html

e http://fiz.1september.ru/articles/2009/21/11
http://oge.fipi.ru/os/xmodules/aprint/index.php?proj=B24AFED7DE6AB5BC461219556 CCA4F
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