1610C
eHE0d1a] | BUHAIg5] OMHORdRY

BHHOITHEXH]A eaeI00d| BRNOIRE,
BHEOIER] [ BHOI] MUHOLLOL],

‘MIPLH0GOMA ]

TOI WI9HQARA ()Z0Z-6 107 — uunesuiread yod)
121 GI-¢] ¥oXuImEhA BH eHeLHROORd ewwediod]]

«sexddaroen seHL0d]
(dumarravdueH J0HIIrBALIIIIA LHHIIIQO)
HLOOHYIALEAY HOHhOdAoHE

VININVJIOdII BYhO49Vd

4‘%&. —— bvT L)
Ot
“,..M Bk ..Enicm. v@/

610 O« gPrio

>
kY 7 N Tfoxozod]]
m B JI610Z 50 « N i
Y/ 9610T g) a0 7N roxorodi WE ﬁuonmwﬁw
B1OE0D | Q" eHIIBRAOY] \Q@\ O dirarerroorad] |
OJONOSRHIOIRIAI  MHHRI20RE  ®H | edoLodul SLULooWEE «OHEH0IRILIO)»
«orerxdoal g» onad.rLowdoe g «OHEHOIILIO )

ey uuxddogoragy erodm seHardLegosedgoamgo ssHIdd)»
IHHIINIAARA d0H9IrdLeg0£ed 00911100 JOHLIBE



1. IOACHUTEJIBHAA 3AIIMCKA.

[Iporpamma BHeypouHOW pgesTenbHOCTH «[IpoekTHasi macTepckas» pa3padoTaHa B COOTBETCTBUM C TpeboBaHusiMu DenepanbHOTO
rOCy/1apCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa OCHOBHOTO 0011ero 00pa3oBaHusi, Ha OCHOBE:!

OCHOBHOW 00pa3oBaTeibHOW MPOrpaMMOM OCHOBHOTO 0OIIero o0pa3oBaHMS YacTHOTO 0O0IIe00pa3oBaTENLHOTO yupekaceHus «CpemaHss
oOpasoBarenbHast mkoJa «benoropckuit kinace» (O@I'OC).

Ha OCHOBE 3aIPOCOB U MOTPEOHOCTEH 00YUAIONIMXCS U X POAUTENCH (3aKOHHBIX MPEICTaBUTENICH ).

AKTyaJlbHOCTB.

®denepanbHbIil TOCYJAPCTBEHHBIM CTaHIApT OCHOBHOTO OOMIEr0 0Opa3oBaHUs MPENIOoJiaraeT CMEIIEHHE AaKIEHTOB C OJHOW 3agauu —
BOOPY’KUTH YYalllerocsl 3HaHUAMH — Ha JPYTyl0 — (OpPMHUpPOBATh Y HEro oOieyueOHble YMEHHS U HaBBIKM KaK OCHOBY Y4Y€OHOH JeATeIbHOCTH.
VYyeOHast JesTeNbHOCTh MIKOJIbHUKA JIOJDKHA OBITh OCBOGHA UM B IIOJIHOM Mepe, CO CTOPOHBI BCEX CBOMX KOMIIOHEHTOB. YYEHHMK JIOJDKEH OBITh
OpPUEHTHPOBAH Ha HaxXOKJIeHHe o0IIero crocoba pemenus 3a1a4 (BblaeiaeHre yueOHO 3aauu), XOPOIIO BJIAJIETh CUCTEMOM JICHCTBUH, TO3BOJISFOIIIX
pemarb 3TH 3aayu (y4eOHbIE ICWCTBHS); YMETh CaMOCTOSTEIBHO KOHTPOJMPOBATH MPOLECC CBOCH Y4eOHOW paboThl (KOHTPOJb) M aJEKBATHO
OLICHMBATh KQU4ECTBO €T0 BBINOJHEHUS (OLIEHKA), TOJBKO TOTJ]a YUEHHK CTAHOBUTCS CyOBEKTOM yUEOHOH eI TeIbHOCTH.

OnHuM U3 croco0OB MpPEBpAlCHUs! YUYCHUKA B CYOBEKT y4eOHOU AEATEIbHOCTH SIBIISICTCS €r0 yyacThue B HMCCIIEAOBATEIBLCKON M MPOEKTHOU
NEeSATEIbHOCTH.

IIpoexTHO-NCCIEAOBATEIbCKAS 1€ TEJIbHOCTD SIBISIETCS CPEICTBOM OCBOCHMS JEHCTBUTEIBHOCTH, €€ IJIaBHBIE II€JIM — YCTAHOBJIEHUE
UCTUHBI, Pa3BUTHE yMeHHUs paboTaTh ¢ MH(popMaimen, GoOpMUPOBAHUE HCCIETOBATEIBCKOTO CTHIIA MBIIUICHUS Pe3yiabTaToM 3TOW JIesSTENBbHOCTH
aBisieTcs: (OPMHUPOBAHUE IIO3HABATEIBHBIX MOTHBOB, MCCIIEJAOBATEIBLCKUX YMEHHH, CyOBEKTUBHO HOBBIX [UIA YYalIMXCsl 3HAHUM W CHOCOOOB
NEeSATEIbHOCTH.

AKmyansnocms NPOSKTHON JEATENbHOCTH ceroHs oco3Haercs BceMu. PI'OC ocHoBHOTrO 001Ier0 00pa3oBaHus TpeOyeT HCIOIb30BaHUS B
00pa3oBaTeIbHOM MPOLECCEe TEXHOJOTHHA AEATEIFHOCTHOTO THIA, METOMbI MPOEKTHO-MCCIEA0BATENbCKON NEATEIBHOCTH ONPEAETICHBl KaK OJHO W3
YCIIOBHI peann3aliui OCHOBHOM 00pa30BaTeIbHOM IporpaMMBbl 0011ero 0Opa3oBaHMs.

[Iporpamma 1o3BoJIsI€T peaTM30BaTh aKTyaJIbHbIE B HACTOSIIEE BPEMSI KOMIIETEHTHOCTHBIH, TMYHOCTHO-OPUEHTUPOBAHHBIN, AESITEIbHOCTHBIN
HOJIXOJIBI.

Leap kypca: co3gaHue yCIOBMI JIs1 YCIIEUTHOTO OCBOEHUS YUEHUKAaMU OCHOB IPOEKTHO-UCCIIEN0BATEILCKOM €A TEIbHOCTH, PA3BUTHS
MO3HABATENLHBIX MOTPEOHOCTEH U CIOCOOHOCTEH 00y JatOIIUXCS.

Pabouas nporpamma peanusyercs At yuanmxcs 8-9knaccos, paccuntana Ha 1rox, mo 14yacy B Henemo (354acoB B ron)

HoBu3na nannoii nporpammsbl. Kypc «lIpoekTHast Mactepckas» cOCTOUT U3 4-X JONOJIHAIOLIMX APYT Apyra MOAYJIEH:

1-i1 Mmonynb — «IeopeTHYeCKUE OCHOBBI IPOEKTHOM J1€ATEIbHOCTH

2- 1t Moy b «3aHuMareabHas Gu3nKa»

3-i1 Moty — «3aHMMATENIbHAS XUMUSI»

4-monynb - [lpakTuueckuii

Monyne «TeopeTnueckue OCHOBBI IPOEKTHON IEATEILHOCTI» HANpaBJeH Ha (POPMUPOBAHUE y 00yYAIOMIMXCSI OCHOBHBIX MOHATHI B 00JIacTH
npoektupoBanusi. B xypc «lIpoekTHas macTepckas» TakKe BKIIOUEHBI MOAYJIM «3aHUMaTenbHass (usuka» U «3aHuMaTeNbHas XUMHA», KOTOPbIE



HaIrpaBJICHHBIMU Ha TOBBIIIEHUE UHTEpeca 00yUYaloNMMUC K €CTECTBEHHO-HAYYHBIM 00J1acTsM 3HaHU. [laHHbIE MOYJIN HE SIBISIOTCS CUCTEMHBIMHU,
B HUX HE CTaBATCA 3a1a4d (OPMHPOBAHUS CUCTEMBbl XMMUYECKUX U (PU3UUECKUX MOHATHH, 3HAHUH M yMEHHUH, paHHEro M3y4eHUS OCHOB XMMHUHU U
¢m3uku. Moaynb «3aHuMaTeNbHasi XUMUS» OPUEHTUPOBAH Ha 3HAKOMCTBO U OOBSCHEHHE XUMMYECKHX SBJICHHH, YAaCTO BCTPEYAIOLIUXCS B OBITY,
CBOICTB BEIECTB, KOTOPBIE CTOSAT JOMA Ha MOJKAaX U B aNTeYKe. XUMHUYECKUE TEPMUHBI U IOHATHUS BBOJATCS 1O Mepe HEOOXOTUMOCTH OOBICHUTD TO
Wi uHoe sBieHue. Conep)kaHue 3aHATHH 1O <« 3aHUMATEIbHON (HU3MKU» MPEICTaBIseT cOO0I BBEACHHE B MHpP JKCIEPUMEHTAIBHON (PU3UKH, B
KOTOPOM y4YalllMecs CTaHyT UCCIIEIO0BATEISIMUA U HAy4aThCsl [I03HABATh OKPYKAOIIUI UX MUP, OCBOSIT OCHOBHBIE METO/bI I03HAHMUS .

Takum 06pazoM, Bce MOAYJIM B3aMMOOTIONHAIOT PYT JpyTa U HalpaBJICHbl Ha PEIICHUE eIMHOM e | CO3JaHue YCIOBUH sl YCIIEIIHOTO
OCBOGHHSI YUYCHUKAaMH OCHOB IMPOEKTHO-UCCIIEI0OBATENILCKON eI TEIbHOCTH, Pa3BUTHS [TO3HABATEIBHBIX MOTPEOHOCTEH U CIIOCOOHOCTEH 00yYaroIIMXCsI
U B KOHEYHOM HTOTe pazpaboTKe 00ydaromuMUCS HCCIEI0BATEIbCKOTO MPOEKTa B TOM WM MHOM 00JacTH ASUCTBUTEILHOCTH. [IpH 3TOM Kaxkablit
MOJYJIb PELIAECT CBOU 3a/1a4H, HAIPABJICHHBIE HA PEAIU3ALUIO LIEIIH.

Moayas 1. «TeopeTnueckne 0CHOBBI IPOEKTHOM J1es1TeJ1bHOCTH
3agauu
« ¢dopMHpOBaTh MpEICTABICHNUE 00 UCCICOBATEIILCKOM O0YUCHHN KaK BEAYIIeM Cioco0e yaeOHOM IesTeIbHOCTH,
« 00ydarh CeNUaTHHBIM 3HAHUSIM, HEOOXOIUMBIM JIJIsl IIPOBEICHUST CAMOCTOSITENILHBIX MCCIIEA0BaHHUI,
« (dopMHPOBATh U pa3BUBATH YMEHUS M HABBIKH HCCIIEOBATEILCKOTO IMOUCKA,
* pa3BHBaTh KOMMYHHKATHBHbIC HABBIKH (ITApTHEPCKOE OOIICHHE);
+ (opmupoBaTh HaBBIKK PabOTHI ¢ HHPOpMaIHei (COop, cucTeMaTH3alks, XpaHCHUE, UCTIOIb30BAHNUE);
« (dopMHPOBATh yMEHHS OLICHUBATH CBOM BO3MOYKHOCTH, 0CO3HABATh CBOM HHTEPECHI U JIeTIaTh OCO3HAHHBINA BEIOOD.

Monyasb 2. «3aHuMaTeJIbHas (PU3HKA»
3apaum:

* 3HAKOMCTBO YYaIl[MXCSl C METOJOM HAYYHOTO MO3HAHMS W METOJAMH HCCICIOBaHHS OOBEKTOB M SIBICHHH NPUPOAbI (HAOJIIOJICHHE, OBIT,
BBISIBJICHHE 3aKOHOMEPHOCTEH, MOJIEIMPOBAaHUE SBICHUH, (POPMYJIHUPOBKA TUIOTE3 M MOCTAHOBKA 33Jad IO UX NPOBEPKE, MOUCK PEHICHUS
3aj1a4, MOJBE/ICHHE UTOTOB M ()OPMYJIMPOBKA BHIBOJIA);

*  mpuoOpeTeHHe yJaluMHUCs 3HaHUH 0 MEXaHUYECKUX SIBJICHUAX,, QU3NUECKHUX BEIIMUMHAX, XaPAKTEPU3YIOUIUX 3T SBJICHHSA.

* (¢opMupOBaHME Yy yYalIMXCSl YMEHHs HaOJIOJaTh M OMMCHIBATH SBJICHUS OKPY’KAIOIIEro MHpa B MX B3aUMOCBSA3U C APYTUMH SIBIICHUSIMU,
BBISIBJIATH TJIABHOE, OOHApYXHMBAaTh 3aKOHOMEPHOCTH B NMPOTEKAHHH SIBJICHUH M KAYECTBEHHO OOBSACHATH HauOoJiee pacnpOCTpaHEHHBIE H
3HaYUMBIE 11 YEJIOBEKA SIBJICHUSI IPUPOIbI,

*  OBJIaJIcHUE OOIICHAYYHBIMU HMOHATUSAMH: MPHUPOJHOE SBJICHHE, SMIUPUYECKH YCTAHOBJIEHHBIH (akT, mpobiema, TMIoTe3a, TeOpeTHYECKU
BBIBOJI, PE3YJIbTAT IKCIIEPUMEHTAIBHON IPOBEPKH;

* T[OHMMaHHE OTJIMYMS HAyYHBIX JaHHBIX OT HENPOBEpEHHON WHPOpPMAIWH, I[IEHHOCTH HAyKH JJs YIOBICTBOPEHUS OBITOBBIX,
IPOU3BOJICTBEHHBIX U KyJbTYPHBIX notpedHoCTeH YeJ0BeKa.

Moayab 3 «3aHuUMaTe TbHAA XUMHUSI»



3agaumn.

* crocoOCTBOBaTh (HOPMUPOBAHHIO [TO3HABATEILHBIX MOTUBOB, HHTEpECA K XMMUH, KaK 00J1aCTH HAyYHOTO 3HAHHMS.

¢ JIO3HAKOMUTH C HpOCTBIMI/I HpaBI/UIaMI/I TCXHUKU 6G3OHaCHOCTI/I HpI/I pa60Te C BCIIIECTBaAMU, O6y‘-I€HI/I€ TOMy, KaK HCIIOJIb30BAaTh Ha HpaKTI/IKe
XMMHUYECKYI0 MOCy 1y M 00opynoBanue (MpoOupKH, mraTus, GapPopoBbie YaIIKU, MUIETKH, IINATEIH, XHMUYECKHE CTaKaHbl, BOPOHKH H JIp.);

® BBIIIOJIHATH HpOCTGfII.HHG XUMHNYCCKHUEC OIIBITHI 110 CHOBCCHOﬁ n TGKCTOBOﬁ I/IHCprKI_II/ISI;

¢ OBJIAACTh HABBIKAMHN HCCHGHOB&TGHBCKOﬁ NCSATCIBHOCTHU B O6JI8.CTI/I XHUMUU,

* pa3BHBATh HAOJIOJATEIHHOCTh, YMEHUE PACCYXKaTh, aHAIM3UPOBATh, JOKA3bIBATh, peIIaTh yUeOHYIO 3314y,

Monyas 4. IIpakTH4yecKuii.
38.,[[3.‘-11/1: BBIIIOJTHCHHUC UCCIICAOBATCIIBCKOTO IMTPOCKTA 110 BBI6p8.HHOI>i TEMC.

MeTtoa TpOEKTOB HE SIBJIAETCS MPUHIMIINAIBHO HOBBIM B IEAArOTHYECKON MpPaKTUKE, HO BMECTE C TEM €ro OTHOCAT K IeJarorudyecKum
texHosorusiMm XX| Beka. Crnenuduyeckoid 0COOCHHOCTBIO 3aHATHH NMPOEKTHON JESATENBHOCTBIO SBISIETCS WX HANPaBICHHOCTh HAa oOyueHHE aeTei
3JIEMEHTapHBIM NpUEMaM COBMECTHOW JESATENBHOCTH B XO0J€ pa3pabOTKH MPOeKToB. ClenyeT yUUThIBaTh BO3PACTHBIE OCOOCHHOCTH AETed JaHHOU
rpynmnsl. B ¢BS3u ¢ 3TUM 3aHATHS COCTABIICHBI C YYETOM IMOCTETIEHHOTO BO3PACTaHUS CTETIEHN CAaMOCTOSTEIBHOCTH JIETEH, MOBBIIIEHUS] X TBOPYECKOU
aKTUBHOCTH. BOJBIIMHCTBO BUIOB paboTHl, 0COOEHHO Ha MEPBBIX YPOKax LHUKJIA, IPEACTABISIET COOOH HOBYIO MHTEPIPETALHUIO YXKE 3HAKOMBIX JETIM
3agaHuii. B nanpHeiimem oHM Bc€ OoJblie MpHOOpeTaroT creruduueckue 4epThl COOCTBEHHO MPOEKTHON IesATeNbHOCTH. HecnoXHOCTh MpOeKTOB
ofOecnieynBaeT ycrnex WX BBIMOJIHEHUS U SBISETCS CTUMYJIOM, BJOXHOBJSIIONIMM YYEHHKAa Ha BBINOJHEHUWE JPYTHX, Ooyiee CIOXKHBIX U
CaMOCTOSITEIIbHBIX ITPOEKTOB.

2. JIHHOCTHBIE, METATIPEAMETHBIE W INPEJMETHBIE PE3YJIBTATBI
Moayas 1. «TeopeTnueckne 0CHOBBI IPOEKTHOM J1es1TeJIbHOCTH
Monyas 4. IIpakTndeckuii

IIpeomemmnvie pezynvmamot.
[To okOHYaHWNM Kypca JA€TH JOJDKHBI 3HATH/ IOHUM ATh!
*  9TO TaKOE MPOEKTUPOBAHKE, OCHOBHBIC OTINYHUS MPOCKTHOM JESITETEHOCTH OT HCCIIE0BATEIbCKOM.
* OCHOBHBIC 3Tambl pabOTHI HajJ MPOEKTOM (ONpeieieHre MpoOJIeMbl, MOCTAHOBKA II€JIM, COCTABJICHHE IJIaHA, BBINOJIHEHHE paldoT, aHawm3,
camoaHanms, pedexcus);
*  OCHOBHBIC HCTOYHUKH UH(POPMAIHY;
+  TIOHSTHE TMIIOTE3a B UCCIICOBATEILCKOW IS TEIHHOCTH,
¢ CIOCOOBI MO3HAHMS OKPYIKAIOIIEro Mupa (HaOJII0ACHUsI, IKCIIEPUMEHTHI, OTIPOC),
+ TpaBuiIa paboTHI B KOMaHJIE.
Jluunocmmuvle pezynomamot:



VY oGyuatomierocst 6y 1yT cOpMUpPOBaHBI:
y4eOHO-TI03HABATENbHbII HHTEpEC K HOBOMY YU4eOHOMY MaTepHajy U ciocobaM peuieHus: HOBO 3a1auu,

OpHEHTAIs Ha MOHMMAaHHWE MPUYHH yCIeXa BO BHEY4UEOHOW NEATEIFHOCTH, B TOM YHUCJIE Ha CaMOaHAIN3 M CaMOKOHTPOJb pe3yJsbTara, Ha
aHaJIM3 COOTBETCTBUS PE3yJIbTATOB TPEOOBAHUAM KOHKPETHOM 3a1a4u;

¢ CHOCOOHOCTH K CAMOOIIEHKE HAa OCHOBE KPUTEPHEB yCIEITHOCTH BHEYUEOHOH eI TebHOCTH,
+ yMeHue paboTaTh B KOMaHJE.

Memanpeomemnvle pesynbmamat.

VY oGyuaromierocst 6y1yT cOpMUpPOBaHBI:

PerynssTUBHbIC YHUBeEpCaAbHbIE AeHCTBUA

IJIaHUPOBATH CBOU I[eﬁCTBHH B COOTBETCTBHMH C IOCTaBJICHHOM 3aﬂaqel71 " yCJIOBUSAMU €€ pCaiu3dalliv, B TOM YHUCJIC BO BHYTPCHHCM

YUMTBIBATh YCTAHOBJICHHBIC MPaBUJIa B ITTAHUPOBAHUH U KOHTPOJIE CIIOCO0a PEIICHHS
OCYILIECTBJIATh UTOTOBBIN U MOLIATOBBIM KOHTPOJIb 110 PE3YIbTATY;

OIICHMBATh TPAaBUIBLHOCTH BBHITIONHEHHS NEUCTBUS HAa YPOBHE OIICHKH COOTBETCTBHSI PE3yJILTATOB TPEOOBAHHSM JaHHOW 3aladu |
3ala4yHOI 00J1acTH;

. aJICKBaTHO BOCIIPUHUMATH NPEIJIOKEHUS U OLICHKY JPYTHUX JIHOJCH;
. pasnuyarth crocoO U pe3yJbTaT NeHCTBHSA.
Io3HaBaTe/ibHbIE YHUBEPCAJbHbIE 1CHCTB U

OCYILECTBIATh IOUCK HEOOXOAUMON MH(POPMALIUH C UCTIOIB30BaHUEM CIIPABOYHOM JUTEpaTypbl (BKIFOUas 3JICKTPOHHbIE, IU(POBEIC), B
TOM YUCJIE B KOHTPOJIMPYEMOM IIpocTpaHcTBe MHTEepHeTa,;

. OCYUIECTBIIATH 3aIIMCh UH(POPMALIUK 00 OKpYIKaIOIeM MUpE 1 0 cebe caMoM, B TOM YHUCIIe ¢ ToMolbio HHCTpyMeHToB UKT;
. CTPOUTH COOOILEHNS B YCTHOM M MUCHbMEHHOU (hopMme;

. HPOBOJIUTH CPABHEHHE U KIACCU(HUKAIHIO 110 3aJaHHBIM KPUTEPHSM;

. yCTaHaBJIMBATh PUUNHHO-CJICICTBEHHbIE CBA3HU B U3y4aeMOM KpPyTe SIBJICHHIA,

CTPOUTH PacCyXIeHUs B JOpME CBSI3U MPOCTHIX CYKICHHUI 00 00BEKTE, €ro CTPOSHHH, CBOMCTBAX.
KoMMyHHKATHBHBbIE YHHBEPCAJIbLHbIE NeicTBUS

aJICKBaTHO KCIIOJIb30BaTh KOMMYHHKATUBHBIE, MPEKIIC BCETO — PEUEBbIC, CPEICTBA IS PEIICHHS Pa3InYHbIX KOMMYHHKATUBHBIX 3a71ad,
CTPOUTHh MOHOJIOTHYECKOE COOOIICHHE, BJIJICTh TUAIOTHUECKON (OPMOIT KOMMYHHUKAIMH, UCTIONB3YsI, B TOM YHCIIe cpeacTBa U uHCTpyMeHTsl UKT u
JTUCTAHIIMOHHOTI'O OOILICHUS

AO0IMYyCKAaTb BO3MOKHOCTH CYHICCTBOBAHUSA Y HIOI[Gﬁ Pa3JIMYHBIX TOYCK 3PCHUA, B TOM YHUCJIC HC COBINAaJarOIINX C €ro CO6CTB€HHOI>'I, u
OPUCHTHUPOBATHLCA HA IMO3ULIMIO MMapTHEpPA B O6I.].[€HI/II/I n B38.HMOI[€I>'ICTBHH;

. YUMTBIBATh Pa3HbIe MHEHUS M CTPEMUTHCS K KOOPIMHALUH PA3IMYHBIX MO3ULUI B COTPYAHUYECTBE;
. dopMypoBaTh COOCTBEHHOE MHEHUE M IO3HIIHIO;

A0TrOoBapuBATLCA U MPUXOAUTD K O6H.[€My PCUICHUIO B COBMECTHOM ACATCIIbHOCTH, B TOM YHUCJIC B CUTyallUd CTOJIKHOBCHMS UHTCPECOB,
° 3a1aBaTb BOIIPOCHI,



JIMYHOCTHBIE, TIpeIMETHbIE M MeTampeaMeTHble pe3yabTatbl 2-10 («3anumamenvuas xumus») u 3To («3anumamenvhas Gusuxa»)
MOJyJIel UMEIOT CBOIO CHEHU(HKY, TOITOMY HIXKE PACCMOTPEHBI 00JIee 1eTalbHO.
Monyab 2 «3aHuMaTeIbHAsi XUMMS»

IIpeomemmnuie pesynromamaol

[IpeameTHBIME pe3yJibTaTaMH OCBOCHUSI IPOTPaMMBbI «3aHUMAaTEIIbHAS XUMHUS SIBISIFOTCS CIICYIOIUE 3HAHUSA H YMEHUS .

— YMEHHE UCTIOJIb30BATh TEPMHHBI «TEJI0», «BEIECTBO», XXUMHUYECKHE SABJICHUS», <UHIUKATOPHI»,

— 3HAHWE XUMHYECKOW MOCYAbl M MPOCTEHUIIEr0 XMMUIECKOTO 000pY I0BaHuUS,

— 3HaHUE TPABWJI TEXHUKHU 0€30TIaCHOCTH MPHU paboTe ¢ XMMUYECKUMH BEILIECTBAMHY,

— YMEHHE OTIPEETATh NPU3HAKU XUMUUECKUX PEeaKIUii;

— YMEHHUSI ¥ HaBBIKH B MPOBEIECHIUN XUMHYECKOTO SKCIIEPUMEHTA,

— YMEHHE POBOANTH HAOIIOICHNE 32 XUMUYECKUM SBIICHHEM .

Jluunocmmuule pe3ynvmamaot

VY oGyuatomierocst 6y1yT cOpMUpPOBaHBI:

- OTBETCTBEHHOE OTHOIICHHE K YUECHHUIO, TOTOBHOCTh U CIIOCOOHOCTh
K CAMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHUBAIMU K 00YUYEHHUIO ¥ TO3HAHUIO;

- LIEJIOCTHOE MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKHU U OOIECTBEHHOH MPAKTHUKH;

- OCO3HAHHOE ¥ OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHBIM MOCTYTIKAM;

- KOMMYHHUKaTHBHAs! KOMIIETEHTHOCTh B TIpoliecce 00pa30BaTeIbHON, y4eOHO-MCCIe0BaTENbCKON, TBOPUECKOM U IPYTHX BUIIOB AEATEIbHOCTH

Memanpeomemmnuie pesynomamot.

VY oGyuatomierocst 6y1yT cOpMUpPOBaHBI:

ITo3HaBaTe/IbHbIC YHUBEPCATbHBIE 1CHCTBUA

-aHAJIN3UPOBATH OOBEKTHI C BBIJICICHUEM CYIIECTBEHHBIX U HECYIIECTBECHHBIX MPU3HAKOB,

-CpaBHMBATh 110 3aJJaHHBIM KpUTepHUsAM 2—300bEKTa, BhIACIAS 2—3CYyIECTBEHHBIX PU3HAKA;

-[IPOBOJIUTH KJIACCH(HKALIMIO TIO 3aJaHHBIM KPUTEPUSIM,

-CTPOUTBH paccyXaeHUs B OpMe MPOCTHIX CYKACHUN 00 00BEKTE, €ro CBOMCTBAX, CBS3AX;

-yCTaHABJIMBATh MOCJIEA0BATEILHOCTD COOBITHIA;

-OTIpEeIATh MOCIIEI0BATEIBHOCTD BBITMOJIHEHUS IEHCTBHUI, COCTABIISTH MPOCTEHITY IO HHCTPYKIHIO U3 2—3111aros,;

-IOHUMATh HHPOPMAIIHIO, IPE/ICTABICHHYIO B HESIBHOM BUJIE (BBIICISCT OOIINI MPU3HAK TPYIIIIBI QJIEMEHTOB, XapaKTEPHU3YET SIBJIICHUE 0 €T0
OIMCAHUIO);

PerynssTMBHbIC YHUBeEpCaJIbHbIE 1eHCTBUSA

-IIPUHUMATH U COXPAHATH YUeOHBIC LIETH U 331a4H,

-OCYIIECTBISITH KOHTPOJIb IPU HAJIMYHMH TAJIOHA,

-IUTAHUPOBATH U BBHITIOJIHATH CBOU JICHCTBUS B COOTBETCTBUH C TIOCTABJICHHOM 3a/1a4ei U YCIOBUSIMU €€ pean3aliuy,

- OLICHUBATH MPABWIBHOCTDH BBIMIOJIHEHUS ICUCTBHS HA YPOBHE PETPOCHEKTHUBHOM OIICHKH.



KoMmMyHHKaTHBHBIE YHHBePCAJIbHbIE NeHCTBUS

- CTPOMTD MOHATHBIE [l MApTHEPa BHICKA3bIBAaHUS IPU 0OBSICHEHNH CBOETO BHIOOpA

- hopMyIMPOBATH BOMIPOCHI

Monyasb 3. «3aHuMaTe/IbHas (PU3HKA»

Ilpeomemmnuvie pesynvmameoi.

- (peHOMeHONIOTHUECKUE 3HAHUS O TPUPOJEC BAKHEHIIMX (U3MUECKUX SIBICHUM OKPYIKAIOIIETO0 MHpa M YMEHHE KaueCTBEHHO OOBSICHSTH
NPUYUHY UX BO3HUKHOBEHHS;

- YMEHUS 0JIb30BAThCsl METOJaMH HAy4YHOTO MO3HAHMUS, IPOBOJUTH HAOIOEHHS, TNIAHUPOBATh U BBITIOIHATH SKCIIEPUMEHTHI, 00pabaThiBaTh
pe3ybTaThl U3MEPEHUH, MPEICTaBIATH 0OHAPY KEHHbIE 3aKOHOMEPHOCTH B CIIOBECHOH (popme M B Buze TaluI,

- HAyYHUTHCS HAOJIIOJaTh IPUPO/IHBIC SBJICHNUS, BBIACIATH CYIIECTBEHHBIC PU3HAKH THUX SBJICHHH, 1€71aTh BHIBOIBI;

- Hay4YUThCS TOJI30BAThCS M3MEPHUTEIHHBIMH MpPUOOpaMu (BEChl, AMHAMOMETp, TEPMOMETpP), COOMpATh HECJIO0XKHBIE SKCIEPHUMEHTAJIbHbIC
YCTaHOBKHU JJISI TPOBEJCHUS IMPOCTEHIIMX OMBITOB, MPEICTABIATh PE3yJbTaThl M3MEPEHUH C MOMOIIBIO TAaOJMII M BBIABISATH Ha 3TOH OCHOBE
AMIMPUIECKUE 3aKOHOMEPHOCTY,

- YMEHUSI IPUMEHATH TEOPETUUECKUE 3HAHUS 10 (hu3nKe K OOBSICHEHUIO IPUPOIHBIX SBJICHUI U PELICHHUIO MPOCTEHIINX 3a/1aY;

- YMEHHUS U HABBIKM MPUMEHATH MOJYUYCHHBIC 3HAHUS JJI1 OOBSICHEHUS] MPUHLMIIOB JEHCTBUS M CO3JIaHMS MPOCTHIX TEXHUYECKUX YCTPOMUCTB,
pelIeHns NPakTUYEeCKUX 3ajjad TMOBCEIHEBHON XHM3HM, oOecrieueHHss OE30MacHOCTH CBOEH KHM3HHU, PALIMOHAIBHOTO MPUPOIOIOJIB30BAHUS M OXPaHbI
OKpY>KaIOILEH CPEebI;

- YMEHHUE NPUMEHATH 3HaAHUSA 10 (U3UKE PU U3YUEHHUU APYTUX MIPEIMETOB €CTECTBEHHO-MAaTEMaTHYECKOTO UK,

JIuunocmmuuwle pezyromameot.

- cOPMUPOBAHHOCTH MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yUaIuxcs;

- yOEX/IEHHOCTh B BO3MOKHOCTH TO3HAHMS MPHUPOJIbI, B HEOOXOAUMOCTH PasyMHOTO HCIIOJIb30BAaHUS JOCTWKEHUH HAYKU M TEXHOJIOTHH IS
JAJIbHEMIIIETO Pa3BUTHS YeJIOBEUECKOTO O0IECTBA, YBaAKEHNE K TBOPIIAM HAYKH U TEXHUKH, OTHOLIEHUE K (PU3MKE KAK K 3JIEMEHTY 00IeueI0BeYeCKOn
KYJIBTYPHI;

- CAMOCTOSTEIBHOCTD B IPUOOPETEHNH HOBBIX 3HAHUM U MPAKTHYECKUX YMEHUH;

- MOTHBAIM 00pa30BaTEILHON e TEILHOCTH MIKOJIBHUKOB HAa OCHOBE JINYHOCTHO OPUEHTUPOBAHHOTO MOIX0/1a;

- (hopMUpPOBaHUE IEHHOCTHBIX OTHOLICHUH IPYT K APYTY, K YUUTENIO, K aBTOPaM OTKPBITUI U H300pETEeHH, K pe3ybTaTaM 00ydeHus,

- IpUOOpETEeHUE TMOJIOKUTEIFHOTO YMOLMOHAIBHOTO OTHOILICHUS K OKpYXaroIlleil mpupojae U camoMmy cebe Kak 4acTu NMPUPOABI, JKeJaHHue
MI03HABATh NMPHUPO/IHBIC OOBEKTHI U SBJICHUS B COOTBETCTBUU C )KM3HEHHBIMHU MOTPEOHOCTSIMU U HHTEPECaMu;

- TpuoOpeTeHHe yMEHUs CTaBUThb TIepel co0Oil TO3HaBaTeNbHBIE LENH, BBIABUraTh THIIOTE3bl, KOHCTPYHPOBATH BBICKA3bIBAHMS
€CTECTBEHHOHAYYHOTO XapakTepa, J0Ka3blBaTh COOCTBEHHYIO TOUYKY 3pEHHS IO 00CYyK1aeMOMy BOIIPOCY.

MemanpeomemHnuoie pe3yibmamal.

- OBJAJICHUE HABBHIKAMH CaMOCTOSITEIBHOIO IMPHOOPETEHUs] HOBBIX 3HAHHMW, OpPraHU3alMK y4eOHOH NesATENPHOCTH, NMOCTAaHOBKH LEINCH,
IUIAHUPOBAHMS, CAMOKOHTPOJIS U OLIEHKU PE3YJIbTaTOB CBOEH E€ATEIbHOCTH, YMEHUSMHU NPEJBUIETH BO3MOXKHBIE PE3yJIbTaThl CBOUX JEHCTBUI;

- OBJIaJICHUE YHHMBEPCAIBHBIMU CIIOCOOAMU ACSITEIBHOCTH HAa PUMEPAX HCIOIb30BaHUS METOAa HAYYHOTO MO3HAHUS NP U3yUYEHHU SBICHUN
IpUPOJBI;



- (hopMHpOBaHNE YMEHUI BOCIIPHHUMATH, NlepepadaThiBaTh U MPEIbIBIATh HHPOPMAIMIO B CIOBECHOW, 00pa3HOH, CHMBOJIMUECKOH (popmax,
IpY IIOMOIIY TAOJIHI], BBIAEIATH OCHOBHOE CO/IEpKaHUE MPOYUTAHHOTO TEKCTa, HAXOIUTh B HEM OTBETHI Ha MIOCTABJICHHBIE BOIIPOCH U U3JIaraTh MX;

- IPUOOpPETEHHNE OIbITa CAMOCTOSATEILHOTO TIOMCKA, aHajlu3a U 0TOOpa MHPOPMAIMU C HCIIOJIb30BAaHHUEM Pa3IMYHBIX MCTOUYHUKOB M HOBBIX
UH()OPMALMOHHBIX TEXHOJIOTUH [T PEeIleHHs T03HABaTEIbHBIX 3a/1a4,

- pa3BUTHE MOHOJOTMYECKOW M IUANIOTUYECKON peur, yMEHHUS BBIPAXKaTh CBOU MBICIIM U CIIOCOOHOCTHU BBICIYIIUBATh COOCCETHHUKA, TOHUMATh
€ro TOYKY 3peHus, IPU3HABATh NPABO JIPYTOTr0 YEJOBEKa HA MHOE MHEHUE;

- OCBOGHHE NIPUEMOB JICHCTBUI B HECTAHJAPTHBIX CUTYalUsIX, OBJIAJICHUE SBPUCTUYECKUMHU METOJaMHU PELICHUs Tpo0JIeM,;

- (hopMHpoBaHNEe yMEHUI pabOTaTh B IPYMIE C BBHIIOJHEHHEM PA3IMYHBIX COIMAIBHBIX POJICH, MPEACTABIATh U OTCTauBaTh CBOM B3IJIAMBI U
yOeX/1eHusl, BECTH AUCKYCCHIO.

3. COAEP’ KAHUE KYPCA

Monyasb 1. «TeopeTHueckne 0CHOBBI IPOEKTHOI TesiTeJibHOCTH (9 YacoB)

1. Yo Takoe npoekt? (1 yaca)

[IoHATHE O HPOEKTaX U MCCIEAOBATEIbCKON NEATEIBHOCTH Y4YalUXCs. BaXHOCTb HCCIIENOBATEIILCKUX YMEHUM B KM3HU COBPEMEHHOI'O
yenoBeka. YnpaxHeHue «CTpouM OarHio». JTtarnbl paboThl HaJl TPOSKTOM

[ToHATHA: IPOEKTUPOBAHKE, UCCIIEIOBAHNE, IIPOEKT

2-3. Uto Takoe npoodsiema. OT npodiiemsl Kk nein. (2 yaca)

[Tonsarue o npobneme. [IpuzHaku peanbHON U xKenaemoi cutyanuu. Ot npooaeMs! K neiu. [IpaBuina mocTaHOBKH LETH.

[onsaTus: peanpHas CUTyalus, XKeuaemast CUTyarus, npooiema, 1eb

4. IlnanupoBaHue JesiTeJIbHOCTH. PaboTa B MUKpOTpymIax, peleHre CUTyallMOHHbIX 3a1a4 10 JOCTwkeHue uenu. OnpeneneHne cnocobos
JOCTH)KEHHE LIEJIH, COCTABIICHHS TUIaHa HAa IpUMeEpe YUeOHBIX CUTYyaIHi.

Ilonstue: 3amauda, niax

5. YuuMcs BBIABUTaTh THIOTE3bI.

[Monarue o runorese. EE 3HaueHme B uccienoBaTenbckoi pabore. Bompoc m orBer. YmpaxHeHus Ha OOCTOSTENbCTBA M yHPAKHEHUS,
npeznoararonme ooparuele Aeiicteus. Urpa «Haiinu npuunny».

[ToHsaTHA: runoresa.

6. Kak mb1 no3naém mup?

Habmtonenue 1 skcriepuMeHT — cocoObl IO3HAaHUS OKpYyskatomiero mupa. Ompoc, u ero Buzsl. Borpoc. Bunsl Borpocos. Urpa «Yragaii, o uem
cupocwn», «Haiau 3arago4Hoe cia0Bo». Irpel Ha BHUMaHUE.

[MonsaTus: HabMmoeHNE, SKCIIEPUMEHT, OTIPOC.

7-8 Undopmannonnbie pecypcesl (2 yaca)

[onsarue pecypcsl, BuIbI pecypcoB. Madpopmanmonnsie pecypebl. Pabota ¢ katanoramu. Pabota co cipaBo4HOi IUTEpaTypoil.

[MonsaTus: nHpOpPMaAITOHHBIE PECypC, PECYPCHI.

[IpaxTuka: npaBuia ohopMIICHUS CIIMCKA HCIOIb30BaHHOH JuTepaTypbl. OpopmiieHHE CTIMCKA UCTIOB30BAHHBIX 3JIEKTPOHHBIX HCTOUHUKOB.



9. Kak pabotath BMecTe. UTo Takoe komanna? [Ipasuna rpynmnoBoit pabotel u o6mmenus. Urpa «CtpoutensctBo Mocta». KomanaHsie pou.
[lonsTrda: KOMaHaa, pOJIH.
Monyab 2 «3annmMaTteibHasi Xumusi» (8 4yacoB)

1. BBoaHast yacTh. 3HAKOMCTBO ¢ yueHHKamu. O3HaKoMIleHHe ¢ TeXHUKOU Oe3omacHocTu. CU3. O3HakoMIIEHUE ¢ OKa3aHHEM IIepBOi
MOMOIIIY . 3HAKOMCTBO YUCHHKOB C MOHITHEM <«BellecTBa». Du3ndyeckre CBOMCTBA BEIIECTB (arperaTHoOe COCTOsIHKE, IBET, OJIECK, 3arax,
PacTBOPUMOCTb, ITIOTHOCTH). Harysi iHbIN IpUMEp XMMUYECKON peakIiy ¢ U3MEHEHUEM 11BeTa. PacTBOpEeHUE PeaKTUBOB Pa3HOTO IBETA B BO/IE.
Konebarenbhas peakuus (1 gac)

2. 3aBepuieHue 010ka pusnvecknx cBoucTB. [InoTHOCTS BemecTB. ONBIT JaBa-jaaMna. ArperaTHble COCTOSIHUA BellecTB. Boinenenue
ra3oB: onbITHI «IIeHHas 3Mes», ByJikaH. OO0pa3oBaHue TBEPIbIX BEIIECTB: OTBIT «Y TOJIbHBIN cTON0», «DapaoHoBa 3Mes». BrIpanBanue KpUCTalaoB
TS crieytonero 3ausatus (1 gac)

3. Xumusi BOKpYr Hac. OmbITbI, KOTOPBIE JIETKO ¢aeniaTh qomMa. OnbIT «XuMudeckuit prd». OnbIT ¢ IBETHBIMU Y30paMH B MOJIOKE (BCe
yuamuecst). OnbiT «Xumudaeckuii aec». L[BeTok, KoTopslii MeHseT uBeT. PacTBopeHue neHoruiacra B aneroHe (1 gac)

4. XuMusi Opranuzma. JJIEMEHThl, U3 KOTOPBIX Mbl IOCTPOEHBI. ONBIT «MCKYCCTBEHHAs! KPOBb», 3aMEP3aHKE alleTaTa HaTpusl.
«Hecropaemast kymropa». Mcaesatonme yepHiia (1 gac)

5. Mertaaibl BOKpPYT Hac. MHpopMalys 06 W3roTOBIEHHH CAIIOTOB, OTIBIT C OKPAIIMBAHUEM IUIAMEHU TOPEJIKH B Pa3JIMUHbIC [[BETA.
Peaxkiust «cepeOpsiHoro 3epkana». OnsIT «aoxupatesb Goypru» (1 yac)

6. IloaroroBka k HOBOMY roay. Pacckas o xuMu3Me 3anaxoB €11, MaHAApUHOB. OIBITHI 10 NOJYUYEHHUIO 30J0TOTO U UCKYCCTBEHHOIO
cHera. Bynkan u3 6uxpomara ammonus (1 yac)

7. OcHoBHbIE MOHATHS 0 peosiornu. [loTydeHre HEHbIOTOHOBCKOM KHIKOCTH, KWHETHYECKOTO Mecka, ruapodooHoro necka (1 yac)

8. 3aka0uuTebHOe 3aHsATHe. [loaBe1eHNe UTOTOB, 00CY KACHUE NPOiIeHHOr0 MaTepuana. OcBeOMIIEHHE O IIPOEKTHOM paboTe.

OO0cyxneHue npeaioxeHusix TeM (1 uac).

Monyas 3. «3anumaTtenbHas ¢puszuka» (11 yacos)

1. HcxpusiieHHe NpocTpaHCTBA.

Teopust Ko3bipeBa 0 BIMSHUM UCKPUBIICHHS MPOCTPAHCTBA Ha BpeMsi. OBITHI ¢ TUCTOM Mebuyca, moka3 BO3MOKHOW MOJIEN UCKPUBIICHUS
NPOCTPAHCTBA Ha CepUIECKON MOBEPXHOCTU PE3UHOBON €MKOCTH. MI3MeHeHne Beca CTakaHa ¢ TAIOLIMM JIbAOM - 1 yac

2. CraTtu4eckoe 3J1eKTPUYeCTB O

CraTnueckoe 3JIeKTPHYECTBO, €r0 0OCOOCHHOCTH, MPUPO/JIa U BIMSHUE HA TEXHOJIOTHYecKHe npouecchl. HakannmBanue, pactipeaesieHue u
HEUTpanu3aius CTaTU4ECKOro 3JIEKTPUYECTBA HAa TIOBEPXHOCTHU PA3IMUHBIX MaTepHUaJIoB -14yac

3. Pe3onanc

dusHnueckas CyIHOCTb pe30HaHca, rapMOHIUYecKue konebanus. [locnencTeus pezonanca. Biusaue pe3onanca Ha OMOJIOTHYECKHE CUCTEMBI.
Pe3onanc B crexissHHOH cepe, nepeaaya kojaeOanuii Ha paccTosiHUU. Pe3oHaHc B THOETCKOI «Toro1Iei» vaie, TEMOHCTPalis KOTepEeHTHBIX BOJH -1
yac

4. Bakyym



Bakyywm, ero rpaganuu u cCBoicTBa, aTMoc(hepHOe aBiIeHue, IPUMEHEHHE B TEXHUKE «BaKyyMHass» 6om0Oa. [lepopmarys repMeTHaHOR
€MKOCTH IpH KOHJICHCAIMU napa, 00pa3oBaHue BaKyyMa MOCIIE CrOpaHusi CIIUPTA B 3aKPBITOH eMKocTH (0aHKH), yepKaHHe BOJIbI B CTAaKaHEe 3a CUET
paszHocTu HaBieHHs, «pokyc ¢ candeTrkoit» -1 yac

5. IToBepXHOCTHOE HATHKEHHE

[ToBepxHOCTHOE HATsKEHHE, €T0 (pru3ndecKas CyIHOCTh, MPAKTHYECKOE 3HaueHue B TeXHUKe U ObITy. M3menenue ITH B BogHbIX pacTBOpax -1
yac

6. MarnuTHbIe CBOICTBa BellecTB

MarnuTtHble CBOMCTBA BEIIECTB, (pr3nveckas CyIHOCTh ABJICHUS. MarHUThl B COBPEMEHHBIX TEXHOJIOTUSAX . DJICKTPOMArHHUTHI.
OnexrpomarHuThl. HeoauMoBbie MarHuThl. «MarHUTHBIN HapaloT», 0M000BEKTHI B M0JIE MOCTOSIHHOTO MaruuTa. Hamaranuusanue - 1 yac

7. AspoauHaMuKa

[NonbemHas cuiia kpbuia camosera. I[loBezeHre nosera MapyuKoOB, HAMIOJIHEHHBIX Pa3IMYHBIMY Ta3aMH B a3pOIMHAMUYECKOM NoToKe. Pacuer
NOTBEMHOM CHIIBI IIAPHKa, HATIOJHEHHOTO TeinreM- 1 yac

8. Jlazepsbl

Jlazepsl (OTKpBITHE, yCTPOUCTBO, THITHI JIA3€POB, puMeHeHue). CBOCTBA J1a3epHOTo Jiy4a (3e/CHbII) B pa3InYHbIX cpeaax (OKpalleHHbIC
KHUAKOCTH, IBETHBIE (QUIIBTPHI, I1aMs) - 1yac

9. I'openue

lopenwue, puznyeckas CymHOCTb, BUabl ropenust. [Inams. TemnepaTypHble XapaKTepUCTUKU TOPEeHUs BemecTB. ['opeHue ra3a (mponas),
YEpHOIo Nopoxa, yris - 1 yac

10. Tepmuueckasi 06padoTKa METAJUIOB U MEPEOXJIAK/IEHHBIX JKUIKOCTEl (cTeK1a)

du3nueckas CyIHOCTb. 3aKaJlka, OTXKHT, IBeTa odexanocTu. L[BeToBast 11kaia HarpeBa CIIJIaBOB XkeJie3a. 3aKajka yIiaepoIucTol CTalH,
OTITyCK, TUIABJICHUE U 3aKaJlka cTekia - 1lyac

Monyas 4. llpakTuueckuii (7 4acos)

1 ®opmynupoBanue Tembl ucciaenopanusi. IloctanoBka mesieil U 3agadeil ucciaenoBanus. BeiaBmwkeHnue runoressl. OmnpenesieHue
MeTo0B HccaeaoBanus. (1 yac)

Knaccugpukamus tem. OOume HampaBieHus wuccienoBanuil. IlpaBuma BeiOopa Temsl uccinemoBanusi. IlocTaHOBKa 1eNM MCCIEAOBAHUS MO
BBI6paHHOﬁ TEMC. Onpez[eneHHe 3aJga4 A1 JOCTHIXKCHUA MMOCTaBJICHHOM Oeiu. CooTBeTCTBHE Oocjm U 3agad TEMC HCCICIOBaHUA. CYI_]_[HOCTB
U3y4aeMoro Ipoliecca, €ro riiaBHele CBOMCTBA, 0COOEHHOCTH. OCHOBHBIE CTAAMH, 3TAIbl HCCIICTOBAHUS .

2-5. BbinoJiHeHHEe HCCIeI0BATeILCKOT0 MpoeKkTa. O0padoTKa pe3yabTaToB (4 yaca)

6-7. O600menne morydeHHbIX TaHHBIX Odopmiienue npesenTanuu (2 yaca)



4. TemaTH4eCKOE IVNIAHUPOBAHHUEC C ONPECACJICHUEM OCHOBHBIX BUAO0B I€ATC/JIBHOCTH
Monyab 1. «TeopeTHueckne 0CHOBBI IPOEKTHOII TesiTeJibHOCTH (9 YacoB)

Ne KoauuecTBo
n/n YacoB Ha
HaumeHoBauue pasnena OCBOCHHE XapaKTepUCTHKA 0CHOBHBIX BHI0B JIeATEIbHOCTH
KAXK10I0
pasaena
1 Yro Takoe MpoeKT? - aHANM3MPOBAaTh PEATbHYIO M JKEJIAEMYI) CHTYAIHIO, C ILIEIBIO
1 OTIpEJICIICHHS TIPOOIIEMEI;
- HAYYMThCS CTABUTH LIEJIM U ONPE/ENATh 3a1a4u
2-3 Yro Takoe npobiema. OT MpoOIEMBI K IEITH. - OTPENEIATH COCO6BI 1 IMIarkt JOCTIDKEHMA L .
2 -IIIAHUPOBATh JEATEIBLHOCTh JUISl JOCTUXKEHHS IOCTABICHHOM
1eNH
- TO3HAKOMHUTBCI C OCHOBHBIMH METOJAMH  TIO3HAHUSA
4 IIranupoBaHue NeATETbHOCTH. OKpYKarolleil JeHCTBUTENBHOCTHO HaAOIIOIEHHE, DKCIIEPUMEHT,
1 OIPOC — HAYYHUTHCSA MCHOJIB30BaTh MHPOPMALUOHHBIE PECYPCHI
- HAYYMThCS BBLIBHIaTh THIOTE3bI
5 Y4uMCcs BbIBUIaTh TUIOTE3bL. - HayuuThca paboTaTh C HMH(POPMALMOHHBIMH PE3ypCaMU:
1 KaTaJloraMu, CIPaBOYHOM JIUTEpaTypoii
- aJeKBaTHO BOCIPUHHMMAThH HPEMIIOKEHHS M OLEHKY APYTHX
JIFOJIEH ;
6 Kak MBI mo3HaéM Mup? 1 - JIOIIyCKaTh BO3MOYKHOCTH CYILECTBOBAHHUSA y JIHOAEH Pa3IMYHBIX
TOYEK 3PEHHUS, B TOM YHUCIIE HE COBNAAIOIIUX C €r0 COOCTBEHHOI,
7-8 VH(pOPMALUOHHBIE PECYPCbL ) M OpUCHTHPOBATHCS Ha TOSHIWIO NApTHEPa B OOLICHUH W
B3aMMO/ICHCTBHY,
9 Kax paboTath BMECTe? 1 - YUMTHIBATh DA3HBIC MHCHMS M CTPEMHTHCS K KOODIHMHAUWK
Pa3IMYHBIX HO3MIUI B COTPYIHUYECTBE;
- JIOTOBapUBaThC M MPHUXOAUTH K OOINEMY PpELICHHIO B
COBMECTHOH  JIeATENBHOCTH, B TOM 4HCIE B CHTyallud
CTOJIKHOBEHHUS UHTEPECOB;
3aJ]aBaTh BOMPOCHI
HUTOI'O 9




Monyab 2 «3annmaTtebHast Xxumusi» (8 yacon)

Ne KomuectBo
n/m YacoB Ha
HaunmeHnoBanmne pasacia OCBOCHHC XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIBHOCTH
Ka)JI0TO
pazzena
1. BBenenue 1
Ilo3nasamenvhas 0esimenbHoCmy.
* AHAIM3UPOBATHh OOBEKTHI C BBIJCIICHUEM CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX PU3HAKOB;
* CTPOUTH paccykJeHus B (hopMe MPOCTHIX CYKACHUI 00
3HAKOMCTBO ¢ y4eHHKaMu. O3HaKOMIICHHE C TEXHUKOU o6neKTe, CROHCTBAX, CBA3AX. )
6e3onacHoct. CU3. O3HaKOMIIEHHE C OKa3aHUEM Hpakmuveckas oesamenvhocme
NepBOM NOMOIIX. 3HAKOMCTBO YYEHUKOB C MOHSATHUEM * HPOBOAUTE SKCTICPUMCHT C(v)maCHO MHCTPYKIHH
«BeniecTBa». Gu3nuecKkrue CBOMCTBA BEILIECTB * HaOJIIOAATh 32 IOCTAHOBKOM U MPOBEJCHUEM XUMHYECKUX
(arperartHoe cocTosiHKE, IBET, OJIECK, 3aMax, 1 OIIBITOB, 3 3
PACTBOPUMOCT, IIIOTHOCTH). Harms iHslil mpumMep * ONpENENATh NOCIEA0BATEIbLHOCTh BBIMIOTHEHUS JEHCTBUM,
XUMHMYECKON pEaKIUK ¢ U3MEHEHUEM LIBETA. COCTABJIATH NPOCTEHIITYI0 MHCTPYKIMIO U3 BYX-TPEX IIaroB.
PacTBOpeHHe peakTHUBOB Pa3HOTO LIBETA B BOJIE. IIpaxmuueckasn OeamenvHoCmb:
Kone6aTenpHas peakuys * OPUEHTHPOBATHLCS B MHOTOOOPa3UH XUMHUECKOTO
o0opynoBaHus;
o OCBOUTH HpOCTCﬁMHC IIPUCMBI pa6OTBI C XUMHWYCCKUM
000pyaOBaHUEM
Tlo3HAKOMHUTBECA C OCHOBHBIMH TCPMHUHAMU W TNOHATHUAMU TCEMBbI,
OCBOUTD MPAKTUICCKYIO ACATCIbHOCTD.
2. 3aBepuienue 0,10ka pu3MIECKUX CBOCTB. 1
Ilo3nasamenvhas 0esimenbHoCmy.
ILn0THOCTS BemecTs. OMEIT 1a8a-NAMITA. ArperaTHEIS * AHAIM3UPOBATHh OOBEKTHI C BBIJCIICHUEM CYIIIECTBEHHBIX U
COCTOSIHHS BellecTB. BeInenenne ra3oB; onbITh «lleHHas .
3Mes», BynkaH. OO0pa3oBaHUe TBEPIBIX BEIIECTB: OIBIT 1 HECYIICCTBCHHBIX TIPH3HAKOB,

«YTONBHBIHA cTON0», «DapaoHoBa 3Mes». BeipaniiBanue
KPUCTAJUIOB JJIS CIIEAYIOIIETO 3aHATHSA

* CTPOUTH paccykJeHus B (hopMe MPOCTHIX CYKACHUI 00
00BeKTEe, CBOMCTBAX, CBA3AX.
IIpaxmuueckas 0esamenbHoCmb.




¢ IIPOBOIUTH SKCIICPUMEHT COTJIAaCHO MHCTPYKIUH

[IpoBOAMTE OMBIT C BBIIETIEHUEM Ta30B U 00pa30BaHUEM TBEPABIX
BEILECTB.

* CTPOUTH paccykJeHus B (hopMe MPOCTHIX CYKACHUI 00
00BEKTE, CBOWCTBAX, CBS3X.

Pezynamuenasn oeamenvrhocmey:

* IPUHHUMATh M COXPAHATH YueOHbIC 1IeNH U 331a4Hu,

* OCYILECTBIATH KOHTPOJIb HaJl XOJI0OM DKCIIEPUMEHTA,

* [UIAHUPOBATH U BBINOJIHATH CBOU JIEHCTBUS B COOTBETCTBUHU C
[IOCTAaBJICHHOM 3aJlayell U YCIOBUAMU €€ Pealnu3alyi.
[IpoBoauts onbIT «@apaoHOBa 3MES» U BBIPAIMBATH KPUCTAJLIIBI
Y3 Pa3HBIX COJIEH.

3. Xumusi BOKpPYT Hac.

OIBITHL, KOTOPBIE JIETKO cAeNaTh [oMa. ONbIT «XUMUYECKHMA
pud». OTEBIT ¢ IIBETHBIMH y30paMu B MOJIOKE. OTIBIT
«Xumuueckuit nec». LIBeTok, KOTOPBI MEHSIET 1BET.
PactBopeHue neHomnacTa B alieToHe

Ilo3nasamenvhas 0esamenbHOCmb.

* aHAJM3UPOBATH OOBEKTHI C BBIIEICHUEM CYIIECTBEHHBIX
HECYIIECTBEHHBIX TIPU3HAKOB,

* CTPOUTH paccykJeHus B (hopMe MPOCTHIX CYKACHUI 00
00BeKTEe, CBOMCTBAX, CBA3AX.

IIpaxmuueckas 0esamenbHoCmb.

¢ IIPOBOJAUTH SKCIICPUMEHT COTJIAaCHO MHCTPYKIUH
HpOBO,Z[I/ITB OTIBITHI COTJIACHO IUJIAHY.

4. Xumwusi opraHusma.

SHCMCHTBI, N3 KOTOPBIX MBI TIOCTPOCHLI. OmnbiT
KUCKYCCTBCHHAs KPOBb>», 3aMCP3aHUC all€TaTa HATPpUsI.
«HecropaeMaﬂ Kynropa». I/Icqe3a}01une UCpHUIIA.

coOIo1aTh MpaBMiIa TEXHUKHN 0€30MacCHOCTH;

* UCIOJIb30BaTh SKCIIEPUMEHTAIbHBIA MaTepHa JJIsl CO3AaHUS
IpOEKTa

Pecynamusnas oeamenvHocmu:

* MPUHUMATh ¥ COXPAHATH yUueOHBIC IIENTU U 3a/1a4H;

* IIJIAHUPOBATH U BBINIOJHATH CBOM JICMCTBUS B COOTBETCTBUU C
MOCTABJICHHOW 3a7]a4ell U yCIOBUSIMU €€ pean3alluy,

* OCYUIECTBIIATh KOHTPOJIb HAJI XOJIOM 3KCIIEPUMEHTA,;

¢ OCHMBATH NPABUIIBHOCTH BBIIIOJTHCHUA ,Z[eflCTBPIfI

ITpoBoaNTE OIIBIT ¢ 00pa30BaHNUEM UCKYCCTBEHHOH KPOBH.

5. MeTa/uibl BOKpYT Hac.

I/IH(i)OpMaL[I/Iﬂ 00 U3rOTOBJICHUU CaJIFOTOB, OIIBIT C

Tloznasamenvhas OesmenvHOCMb.




OKpAIlIMBaHHEM ITAMEHU FOPEJIKU B pa3JIMYHbIC IBETA.
Peakumst «cepeOpsiHOTO 3epkana». OBIT «I0XKHPATEIb
¢hospru»

* CTPOUTH paccykJeHus B (hopMe MPOCTHIX CYXKACHUI 00
00BEKTE, CBOMCTBAX, CBA3IX,

* OMPEAEIATH MOCIEeIOBATEILHOCTh BBIIIOJIHEHUS ICHCTBHM,
COCTaBIISITh MPOCTEHIITYI0 UHCTPYKIIUIO U3 IBYX-TPEX IIIaroB.
Ilpaxmuueckas desmenvHOCMb.

* coOrOIaTh TIpaBHIIa TEXHUKU 0€30MaCHOCTH;

* MPOBOJUTH IKCIIEPUMEHTHI COTTIACHO WHCTPYKIIUH,

* ONpEENATh PEAKIMI0 CPEAbl Pa3IUYHBIX OBITOBBIX PAaCTBOPOB C
MIOMOIIIBIO JIFOOOTO HHIUKATOPA,;

6. IloaroroBka K HOBOMY roay.

Pacckas o xummu3Me 3anaxoB C€JIM, MaHJApHUHOB. OmBITEI IO
IMOJIYUYCHHIO 30JI0TOTO U UCKYCCTBCHHOT'O CHEra. ByJ'IKaH nus3
6I/IXpOMaTa aMMOHMUA

Toznasamenvhas oesmenvHocmey.

* AHAIM3UPOBATh OOBEKTHI C BBIJCIICHUEM CYIIIECTBEHHBIX U
HECYLLECTBEHHBIX PU3HAKOB;

Pecynamusnas oeamenvHocmu:

* MPUHUMATh ¥ COXPAHATH yUueOHBIC IIENTU U 3a/1a4H;

* IIJIAHUPOBATH U BBITIOJHATH CBOU JIEMCTBUS B COOTBETCTBUU C
MOCTABJICHHOW 3a71a4ell U yCIOBUSMU €€ pean3alluy,

* OCYUIECTBIIATh KOHTPOJIb HAJI XOJIOM 3KCIIEPUMEHTA,;

* OLIEHHUBATh IIPABUJILHOCTD BBINOJHEHUS AEHCTBUI
Ilpaxmuuyeckas 0esimenvHOCMb:

* coOIOIaTh TIpaBHIIa TEXHUKU O€30MaCHOCTH;

* IIPOBOJUTH HKCIIEPUMEHTHI COITIACHO MHCTPYKLNH;
ITpoBOAUTH OMBITHI N0 CO3AAHUIO UCKYCCTBEHHOTO CHETa U BYJIKaHA U3
XUMHYECKOTO BEECTBA.

7. OcHOBHbIE OHATHS O PEOJIOTHH.

INonyueHrie HEHBIOTOHOBCKOH JKUIKOCTH, KHHETHYECKOTO
niecka, ruipoGoOHOTO IecKa

Pecynamusnas oeamenvnocmu:

* MPUHUMATh ¥ COXPAHATH yUueOHBIC IIENTU U 3a/1a4H;

* IIJIAHUPOBATH U BBINIOJHATH CBOU JIEMCTBUS B COOTBETCTBUU C
MTOCTABJICHHOW 3a71a4ell U yCIOBUSMU €€ pean3alluy,

* OCYUIECTBIATh KOHTPOJIb HAJI XOJIOM 3KCIIEPUMEHTA,;

¢ OCHMBATH NPABUIIBHOCTH BBIIIOJTHCHUA HCﬁCTBHﬁ
HpOBO,Z[I/ITB OIBITBI 1O TMOJYYCHUIO HEHBIOTOHOBCKOM KHUIKOCTH,




KUHETHYECKOTO TecKa, TUAPO(HOOHOTO Tecka

8. 3akiIounTebHOE 3aHATHE.

[oaBenenne uroros, oOCyXAeHNE MPOHAECHHOTO MaTepUaa.
OcBenomiieHue 0 MPoeKTHOM padoTe. OOCyxaeHNE
NPEIJIOKEHHBIX TEM

Toznasamenvhas oesmenvHocmey.

* OMpEAENATh OOBEKT U MPEIMET UCCIICIOBAHNS,

* AHAIM3UPOBATHh OOBEKTHI C BBIJCIICHUEM CYIIIECTBEHHBIX U
HECYLLECTBEHHBIX PU3HAKOB;

* CpaBHHUBATH M0 33/IaHHBIM KPUTEPHSIM JIBA-TPH 00BEKTA,
BBIJIEJISAS IBA-TPU CYLIECTBEHHBIX IPU3HAKA,;

* MMPOBOANUTH KIACCU(PHUKAIIUIO TIO 33/JaHHBIM KPUTEPUSIM,

1 * CTPOUTH paccykJeHus B (hopMe MPOCTHIX CYKACHUI 00

00BeKTE.

Pecynamusnas oeamenvHocmu:

— MPUHUMATh U COXPAHAThH YUEOHBIE e U 33a9H;

- IJJAHUPOBATh U BBITIOJHATH CBOU JAEHUCTBUS B COOTBETCTBHUH C
MIOCTABJICHHOW 3a7]a4ell U yCIOBUSMU €€ pealu3alluy,

- OCYILECTBJISITh KOHTPOJIb IPU HAJTMYMU U ITAJIOHA,;

- OLICHUBATH NPAaBWIBHOCTH BBINNOJIHCHUA NCUCTBUU

HUTOro
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Monyas 3 «3anumaTeibHast puznka» (11 yacos)

Ne Komuuectso
n/m 4acoB Ha
HaumMmenoBanue pazzaena OCBOCHHUC XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIBHOCTH
KaXJ10T0
pasnena
1 Me:kMosIeKyJIIpHOe B3aMMOAeiCTB e BellecTB 1
- OBJIAJICHHUE YUYAILIUMUCA MPEICTABIEHUSIMU O CTPOCHUU
PacTBOpBI, INIOTHOCTH PpACTBOPOB, IMYJILCUH, UX 3HAYCHUE B BEILIECTBA;
MMOBCEIHEBHOM KU3HU. J[eMOHCTpalus U3BMEHEHUS TUIOTHOCTH 1 - coOoIaTh MPOCTEUIIIHE MTpaBuiia 0€30MaCHOCTH MPU

pactBopoB. M3rotosiieHue smyibcuid. JleMoHcTpanus
JIEHCTBHS HEB3PBIBHOM pa3pylIAOILEH CMeCH

IIPOBEICHUH SKCIIEPUMEHTOB;
- YMETb IPaBIJILHO OPTaHU30BaTh CBOE pabouee MecTo;
- YMETh IPOBOJIUTH HAOIIOACHHUS, TITAHUPOBATH U BHITIOIHSITH




IKCIIEPUMEHTHI, 00pabaThIBaTh PE3yIbTaThl OOBSICHITh
HOJIyYCHHBIE PE3yJIbTaThl U JeNaTh BHIBOJIBI,

- copMuUpOBaTh NO3HABATEIILHBIE HHTEPECH], HATIPABJICHHbIC
Ha pa3BUTHE MPEACTABICHUI O CTPOCHHUH BEILECTB;

- yMeTb ipeoOpa3oBbIBaTh HHHOPMALIUIO U3 OJAHOM (HOPMEI B
ApYIyio,

-YMETh UCTIOJIb30BaTh MOJIyYEHHbIE 3HAHUS IS 00 bSICHEHHS
(bU3HMUECKUX IPOLECCOB, SABJICHUIH;

- BBIMOJIHATH ONBITHI TI0 U3TOTOBJICHUIO PA3JIMYHBIX CMECEH
(aMyJbCcHii, HEB3PBIBHOM pa3pyHIAIONICH cMecH)

HckpusiieHne NpoCcTpaHCTBA

Teopust Ko3bipeBa 0 BIMSHUM UCKPUBIICHUS MPOCTPAHCTBA HA
Bpemsi. OnbITh ¢ IMcToM MeOuyca, moka3 BO3MOKHOW MOJIEIN
UCKPUBJICHUS IPOCTPAHCTBA HA CPEPUIECKOI MOBEPXHOCTH
pe3rHOBOM eMKOCTH. MI3MEHEeHHe Beca cTakaHa C TArOIIUM
JIbIOM

-IUIAHUPOBATH CBOIO JEUCTBUE B COOTBETCTBUH C
MIOCTABJICHHOW 3a71a4ell U yCIOBUSAMU €€ peanu3aluy,

- chopMHpPOBATh YMEHUE aHATU3UPOBATh, CPABHUBATH,
KJIaccUu(PUIUPOBATH M 000011aTh (H)aKThI U SBICHUS,
BBISIBJISITh IPUYMHBI U CIECTBHSI IPOCTHIX SIBJICHUIA;

- chOpMHPOBATH YMEHUE CTPOUTH JIOTHUECKOE PACCyKICHHUE,
BKJIFOYAIOIIEE YCTAHOBJICHHE IPUYMHHO-CJIEICTBEHHBIX
CBsI3EH;

- IPOBOJUTH aHAJIU3, CPABHEHUE JIAHHBIX;

- ICTIOJIb30BATh MPHOOPETEHHBIE 3HAHUS B IPAKTHUYECKON
JIeATEIbHOCTH,

- cOpMHUPOBATH YMEHUE CAMOCTOSITEIbHO OPTaHU30BHIBATh
y4ueOHOE B3aUMOJICHCTBHUE MPU pabOTe B TPYIIIIC;

- IOTOBAPUBATHCS M IPUXOJAHUTH K 00IIEMY PEIICHHUIO TIPH
paboTte B rpymre.

CraTnyeckoe 3JeKTPU4eCcTBO

CraTnueckoe 3JIeKTPUYECTBO, €r0 0COOCHHOCTH, IPUPOIA U
BIIMSIHME HA TEXHOJIOTHYECKUE npouecchl. HakaruuBanue,
pacnpee’eHue U HeUTpan3alus cTaTH4eCKOro
AJIEKTPUYECTBA HA IOBEPXHOCTHU PA3JIMYHBIX MATEPHAIIOB

- oTIpeneNATh U (GOPMYIUPOBATH LIENb JACSITEIBHOCTH C
IIOMOIIBIO y‘-II/ITeJIH;

-Y4HThCS BBICKA3bIBaTh CBOE MPEATOJIOKEHUE (BEPCHIO) HA
OCHOBE pabOTHI C MAaTEPUATIOM,

-YYHUTHCS paboTaTh O NPEJIOKEHHOMY YUHTEJIEM IUIaHY;




- Ie7IaTh BBIBOJIBI B PE3yJIbTaTe COBMECTHOM pabOTHI Kilacca
U YUUTEIS;

- CIIyIIaTh ¥ IOHUMATh PEeYb IPYTHX; JTOTOBAPUBATHCS C
OJIHOKJIACCHUKAMHU COBMECTHO C YUHTEJIEM O TPaBUIaxX
MOBE/ICHHS U OOIICHHS OIICHKH M CAMOOLICHKH U CJICZI0BATh
uM;

- YYUTBCS pabOTaTh B Mape, rPYIIIE; BBIMOIHATH PA3TUUHBIC
poJu (Juzepa, UCTIOJTHHUTEIS).

Pe3onanc

dus3nyeckas CyIHOCTb pe30HaHCa, FAPMOHUYECKUE
kosebanus. [locnencTBus pesonanca. Bnusinue pesonanca Ha
OmoJoruuecKre CUCTeMbl. Pe30HaHC B CTEKISTHHOMU cdepe,
nepenaya kojeOaHuid Ha paccTostHuU. Pe3oHaHC B THOETCKOM
«TIOTOIIEI» Yalle, 1eMOHCTpalys KOTePEHTHBIX BOJIH

-CaMOCTOSITENILHO (JOPMYIIMPOBATh TEMY H LIETIH YPOKa;

- paboTath 10 IIaHy, CBEPsIst CBOU ACUCTBHS C 1IEJIbIO,
KOPPEKTUPOBATh CBOIO JIESITEIHHOCTD,

- B IMAJIOTE C YUHUTEJIEM BhIpabaThIBaTh KPUTEPHUU OLICHKH U
OTIPE/IETIATH CTETIEHb YCIEUTHOCTH CBOCH paboTHI M pabOThHI
JIPYTHX B COOTBETCTBHU C ITUMU KPUTEPUSIMU;

- OCYIIECTBIISATh AHAJIM3 U CHHTE3;

- YCTaHABIMBATh IPUINHHO-CIICICTBECHHbIE CBA3H;

- CTPOMTD PaCCyKICHUS,

Bakyym

Bakyywm, ero rpaganuu u cBoicTBa, aTMoc(hepHoe 1aBiIeHuE,
NpUMEHEHUE B TEXHUKE «BaKyyMHas» Oomba. Jledopmarms
repMETHYHON €MKOCTH TIpU KOHACHCALNH M1apa, o0pa3zoBaHue
BaKyyMa NOCJIe CTOPaHHs CIIHPTA B 3aKPHITON EMKOCTH
(6ankm), yaepKaHue BOJbI B CTAKAaHE 33 CUET Pa3HOCTH
naBieHus, «pokyc ¢ candeTkoin»

- copMuUpOBaTh NO3HABATEIILHBIE HHTEPECH], HATIPABJICHHbIC
Ha pa3BUTHE MPEACTABICHUI O CTPOCHHUH BEILECTB;

- yMeTb peoOpa3oBbIBaTh HHHOPMALIUIO U3 OJAHOM (HOPMEI B
Apyry1o,

-yMETh aHAJTU3UPOBATH 33J]a4H - OTIBITHI, OLICHUBATh
NPaBWIBHOCTh XO/1a PEIICHHS;

- pa3BHUBAaTh MPOCTPAHCTBEHHOE BOOOPaXKEHUE;

-BECTH MOMCKOBYIO JAEATEIbHOCTD, aHAIN3UPOBATH IaHHbIC U
00001aTh UxX;

-YMETh UCTIOJIb30BaTh MOJIyYEHHbIE 3HAHUS ISl 00 bSICHEHHS
(bHU3HMUECKUX NPOIECCOB, SIBJICHUM.

IToBepXHOCTHOE HATHKEHHE

[ToBepxHOCTHOE HATSKEHHE, €T0 (pu3ndecKas CyIHOCTb,

- cOpMUPOBATh YMEHHE aHAIM3UPOBATh, CPABHUBATH,




NpaKTUYECKOE 3HAYCHNE B TeXHHKE U ObITY. M3menenue [1H B
BO/JIHBIX PacTBOpax

KJIaccu(PpUIUPOBATh U 000011aTh (DaKThI U SBICHUS,
BBISIBJISITh IPUYMHBI U CIEICTBHSI IPOCTHIX SIBJICHUIA;

- chOpMHPOBATH YMEHHE CTPOUTH JIOTHUECKOE PACCyKICHHUE,
BKJIIOYAIOIEE YCTAHOBJIEHUE TPUUYHHHO-CJIEICTBEHHBIX
CBsI3€EH;

-COBEPIICHCTBOBATH HABBIKH PAOOTHI ¢ HAYYHBIM TEKCTOM,
MHCTPYKIMOHHBIMU KapTamu,

-IPOBOJIUTH aHAJIU3, CPABHEHHE JIaHHBIX;

-HCTI0JIB30BaTh MPUOOPETEHHBIC 3HAHUS B MPAKTHYECKOM
JIESITCIIbHOCTH.

MarnuTHble CBOHCTBA BellleCTB

MarHuTHbIE CBOHCTBA BEIIECTB, (PU3MYECKask CYIIHOCTh
SIBJICHUSL. MarHUThl B COBPEMEHHBIX TEXHOJIOTHUSX.

9H€KTpOMaI‘HI/ITBI. 9H€KTpOMaI‘HI/ITBI. HCOI[I/IMOBBIG MAar"HuTHhI.

«MarHuTHbIH napanroT», OM00OHEKTHI B M0JIE TIOCTOSIHHOTO
Maraura. HamaranuvuBanue

- OIIPEEISITh U (POPMYIHPOBATH LETb JESITEIBHOCTH C
TIOMOIIBIO YUUTEJIA;

-Y4HThCS BBICKA3bIBaTh CBOE MPEATIOJIOKEHUE (BEPCHIO) HA
OCHOBE pabOTHI C MAaTEpPUATIOM,

-y4HThCS PA0OTATH MO MPEAJIOKESHHOMY YUUTEIIEM IUIAHY;

- JIeNaTh BBIBOJIBI B pe3yJIbTaTe COBMECTHOM paboTHI Kiiacca
Y yUUTEJIA;

- CIylIaTh ¥ IOHMUMATh PEeYb APYTHUX; JOTOBAPUBATHCS C
OJTHOKJIACCHUKAMH COBMECTHO C YYHTEJIEM O MpaBuiax
TIOBE/ICHHS U OOLICHNS OIICHKU U CAMOOLICHKHU H CJICI0BATh
UM;

- YYHUTBCS pabOTaTh B Mape, rPYIIIE; BBIOIHITD Pa3IHYHbIC
poi (JmMaepa, UCTIOTHHUTEIIS).

A3poauHaMuKa

ITonsemHuas cuiia kpblia camoliera. IloBenenue monera
IaPUKOB, HANIOJIHEHHBIX Pa3JIMYHBIMU I'a3aMu B
a’3pOIMHAMHUYECKOM NOTOKE. PacyeT noAbEMHON CHJIBI
IapUKA, HANIOJIHEHHOTO TEIUEM

-CaMOCTOSITENILHO (JOPMYJIMPOBATh TEMY H LIETIH YPOKa;

- paboTaTh 10 IIaHy, CBEPsIst CBOU ACUCTBHS C 1IEJIbIO,
KOPPEKTUPOBATh CBOIO JIESITEIIHHOCTD,

- B IMAJIOTE C YUHUTEJIEM BhIpabaThIBaTh KPUTEPUN OLICHKH U
OTIPE/IETIATh CTETIEHb YCIEUTHOCTH CBOCH paboThI M pabOThHI
JIPYTHX B COOTBETCTBHU C ITUMU KPUTEPUSIMU;

-[IPOBOJIUTH aHAJIN3, CPABHEHHE JJAHHBIX,




-Y4HThCS BBICKA3bIBaTh CBOE MPEATIOJIOKEHUE (BEPCHIO) HA
OCHOBE pabOTHI C MATEPHAIIOM,

-YMCETh UCIIOJIb30BATh IIOJIYUYCHHBIC 3HAHUA OJIA O6’b$ICHeHI/I$I
(U3NIECKUX TIPOLIECCOB, SIBJICHUH.

Jlazepbl

Jlazepsbl (OTKpBITHE, yCTPOUCTBO, THITHI JIA3EPOB, IPUMECHEHUE).

CBoiicTBa 1a3epHOTO Jy4a (3eJCHBIN) B pa3IHMYHBIX Cpeax
(oxparieHHbIC )KUAKOCTH, IBETHBIC (DMIIBTPBI, TLIIAMS)

-CaMOCTOSITENILHO (JOPMYJIMPOBATh TEMY H LIETIH YPOKa;

- paboTaTh 10 IMIaHy, CBEPsIst CBOU ACUCTBHS C 1IEJIbIO,
KOPPEKTUPOBATh CBOIO JIESITEIHHOCTD,

- B IMAJIOTE C YUHUTEJIEM BhIpabaThIBaTh KPUTEPUU OLICHKH U
OTIPE/IETIATh CTETIEHb YCIEUTHOCTH CBOCH pabOTHI M pabOThHI
JIPYTHX B COOTBETCTBHU C TUMU KPUTEPUSIMU;

- OCYIIECTBIISAATh AHAJIM3 U CHHTE3;

- YCTaHABIMBATh IPUINHHO-CIICICTBCHHbIE CBA3H;

- CTPOUTD PACCYXKACHUS,

- IOHATh IPUHLMUII IEHCTBUS J1a3epoB,;

- IO3HAKOMUTHCS C PA3IUYHBIMU BHIAMHU 3TUX PUOOPOB,;

- Y3HaTh O IPUMEHEHUH JIa3€PHOI TEXHUKU B CAMBIX Pa3HBIX
00JIaCTAX KUA3HU,
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I'openne

l'openue, puznveckas CymHOCTh, BUAbI ropenus. [1mams.
TemnepaTypHble XapaKTEPUCTUKU T'OPEHUS BELECTB. ['opeHue
rasa (mponaH), 4epHOTO MOPOoXa, YIJis

-CaMOCTOSITENILHO (JOPMYIMPOBATh TEMY H LIETIH YPOKa;

- paboTaTh 1O IIaHy, CBEPsIst CBOU ACUCTBHS C 1IEJIbIO,
KOPPEKTUPOBATh CBOIO JIESITEIHHOCTD,

- pa3BHBaTh Y4eOHO - MO3HABATEIbHBII HHTEPEC K yUeOHOMY
MaTepuaiy;

- 0CO3HaBaTh OTBETCTBEHHOCTH 3a 0011Iee JeN0;

- YMETh aHAJM3UPOBATh 337a4U - OIIBITHI, OLICHUBATh
NPaBWIBHOCTh XO/Ia PEIICHHS;

- pa3BHUBAaTh MPOCTPAHCTBEHHOE BOOOPAXKEHHUE;

- BECTH MIOUCKOBYIO JIEATEIFHOCTh, aHAJIM3UPOBATH JaHHbIE
1 0000111aTh UX.
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TepMuuyeckasi 00padoTKa METAJLJIOB M NEePeOXJIaK/TIeHHbIX
JKMIKOCTEH (cTeksia)




duznveckas CyIHOCTh. 3aKajKa, OTXKUT, IIBETa TO0EKATOCTH.
[[BeToBas mIkana HarpeBa CIUIABOB KeJie3a. 3aKalika
YIJIEPOAUCTOM CTaIM, OTIYCK, TUIABJICHHUE U 3aKajlKa CTEKJIa

- cOpMHUPOBATh YMEHUE CAMOCTOSITEIbHO OPTaHU30BHIBATh
y4ueOHOe B3auMOIeHCTBUE NPU paboTe B IPYyIIIE;

- hopMyJIMPOBATH MMOHATHBIC JIs1 TTAPTHEPa BHICKA3bIBAHUS B
paMKax y4eOHOTO JUaiora, UCIONb3ys TePMUHBI,

- hopMyIUpOBaTH COOCTBEHHOE MHEHHE U TIO3UIIHIO;

- IOTOBAPUBATHCS M IPUXOJAHUTH K 0OIIEMY PEIICHUIO TIPH
paboTe B rpymme;

- CITyIIaTh ¥ IOHUMATh PEeYb IPYTHX; JTOTOBAPUBATHCS C
OJ/THOKJIACCHUKaMU COBMECTHO C YUUTEJIEM O MpaBUIax
NOBEJCHUS U OOILICHNS OLIEHKU M CAaMOOLICHKH U CJIEZ0BATh
uM;

- YYUThCS pabOTaTh B Mape, rPYIIIE; BBITOIHATH PA3IUUHBIC
poJu (Juzepa, UCTIOJTHHUTEIS).

HUTOro
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Monyas 4. llpakTuueckuii (7 4acos)

No KomnyectBo
/11 4acoB Ha
HanmeHoBaHue pasjela OCBOEHIE XapaKTepuCcTUKa OCHOBHBIX BUJIOB JIESATEIILHOCTH
KaXXJ10TO
paszzena
1 ®dopMynupoBaHye TeMbI IpoekTa. [locTaHOBKa 1iemel U 3a1aueit - (hOpMYIHUPOBATH TEMY HCCIICIOBATEIBCKOTO MTPOCKTA,
uccienoBanus. Beismkenue runote3sl. OnpesesicHne METOI0B 1 - BBIJIBUTATH IICTIH MTPOCKTA U OTIPEACIAT 3a/1a4H;
HCCACIOBAHNS. -ACIIOJB30BaTh METOJLI  HCCIIEJOBATCIILCKOM  JE€ATEILHOCTH.
2-5 BrmonHaeHue uccnenoBarensckoro npoekra. O0padoTka HabIMo/IeRHe, SKCIIEPUMENT, OTpoC;
PE3YITETATOB. 4 - UCIIOJIE30BaTh METOIbI U TIPUEMBI OPATOPCKOTO BHICTYILICHHS
- Baagets UKT
- CTPOHTH COOOIIEHHS B YCTHOH M MUCHbMEHHOU popme
6-7 O06001eHre moTydeHHbIX AaHHBIX. OdopMIileHHe Tpe3eHTaINH. - OCYLIECTBIATh WTOTOBBII M IOLIArOBBIA KOHTPONb IO
pe3yibTary;
- TMPOBOJUTH CpPaBHCHHWE W KIACCH(DUKAIMIO 10 3aJaHHBIM
2 KPUTEPUSIM;

- yCTaHaBIIMBaTh NPUYMHHO-CIEICTBEHHBIE CBA3HM B H3y4aeMOM
KpyTe SIBICHUH;
- popMyIpoBaTh COOCTBEHHOE MHEHUE U TIO3HIIHIO,




- CTPOUTH pacCykIeHus B (opMe CBS3H HPOCTBHIX CYKICHUH 00
00BEKTE, €ro CTPOCHUH, CBOWCTBAX.

UTOIr'O 7

5. Metoguueckoe odecrnieyeHue NpOrpamMmabl.

[Iporpamma mpemycmaTpuBaeT NpOBEJCHHE BHEKIACCHBIX 3aHATHN, pa0OTHl JIeTed B TIpymmax, Napax, MHAWBHAyallbHas paldoTa. 3aHATHS
npoBoasaTcs 1 pa3 B Hemenro B y4eOHOM kaOwHeTe, B OMOJHMOTEKaX, MPOEKTHAasl NEATEIHbHOCTh BKIIOYACT MPOBEICHUE OMBITOB, HAOIIOICHUM,
BUKTOPUH, COPEBHOBAHWM, pealu3alid MPOEKTOB M T.O. [IpOeKTHas NeATeNhbHOCTh MPEeayCMaTpUBACT IMOUCK HEOOXOIUMOHN HeIOCTaroIIeh
UH(POpPMAIIUH B SHITUKIONEANSIX, CIIPABOYHUKAX, KHUTAX, HA JIEKTPOHHBIX HocuTensix, B MarepHere, CMU u T.1. cTOUuHMKOM HYXHOU MHDOpMAIin
MOTYT OBITh B3pOCIbIE. MPEACTABUTEIHN PA3TMUHBIX IPO(ECcChit, pOIUTENH, YBICUESHHBIC JIIO/IH, & TAKKE IPYTUE JIETH.

MeToabl TIpOBeleHHsl 3aHATHI. Oecena, wWrpa, NOpakTHYecKas padoTa, OJKCIEPUMEHT, HAOIOJIEHUE, HKCIPECC-UCCIIeI0BaHuE,
KOJUICKTUBHBIC W WHIWBUAYaIbHBIC WCCICIOBAHUS, CAMOCTOsITeNbHAss paboTa, 3amWra WCCIENOBATEIbCKUX paboT, MHUHU-KOH(DEpEeHIHs,
KOHCYJIbTAIIUS.

MeToabl KOHTPOJISI: KOHCYJbTAIWs, JOKIAJ, 3alllUTa HCCIEIOBATEILCKUX pPa0OT, BBICTYIUICHHE, BBICTABKA, MPE3CHTAIVS, HAYYHO-
UCCIIeIOBaTeNbCcKask KOH(EPECHIINH.
TexHoJ0ruu, METOAUKH.

. ypoBHeBast [uddepeHmaus;

. npobseMHOE 00yUeHHE;

. MOJIeUPYIOIast eI TeIHHOCTD,

. MOUCKOBAs JI€ATEIbHOCTS,

. MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.
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yueOHbIX 3aBefenuil. 7 knacc I.M.Yepuobenbckas, A.W. JlementseB. —M.: BJIIAJIOC, 2003-256.

6. B.J. Crenun, JL.IO. Anuk6epoBa 3anumarensHele 3a1anus 1 3dextHsie onbIThl o xumun —M.: JIpoda, 2001.

Cnucok auTepaTypsbl, peKOMeHAyeMOii 1Jis1 00y4aloIuXcs U poauTeIei.
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JlaGoparopwust 3Hanuii, 2013.
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