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IosicHUTeALHAA 3aIUCKA

PaGouas mporpamma mo BHEYpOUHOU AesATEIbHOCTH «IIepBbie mMaru B XUMUM»
s 7-X KJIacCOB COCTaBJ€Ha B COOTBETCTBHM C TpeOoBaHusMu DenepaibHOrO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa oO0Iero oOpa3oBaHUS BTOPOTO
MOKOJICHHUSI:

1. [IpumepHass oOCHOBHas o0Opa3oBaTelibHas TNpPOrpaMma  OCHOBHOTO
obmero oOpa3oBanus (omoOpeHa pemieHueM QeaepanrbHOr0 y4eOHO-METOIUUYECKOTO
o0beIMHEHUS 110 001eMy 00pa30BaHUIO;

2. [Tucemo Muno6puayku ot 28.10.2015 r. Ne 08-1786 «O paboumx
nporpamMmax y4eOHBIX TPEIMETOBY;
3. [lucemo MunoOpnayku ot 12.05.2011 r. Ne 03-2960 «OO06

OpTraHU3alMy BHEYPOUHOH JESATCITHHOCTH.
JlanHass ~ mporpamMma SIBISIETCS TPOTPaMMON  OOMIEUHTEIUICKTYalbHON
HampaBJICHHOCTH. [lporpamMa mocTpoeHa
HaCJIeYIONUX MPUHITAITAX:
- IlpuwHmmn HaydHOCTH (3HAHUS OCHOBAaHBI Ha OOBCKTHBHBIX HAYYHBIX
¢akrax).
- IlpuHIUn mMOCIEAOBATETPHOCTH M CHUCTEMAaTHYHOCTH (0OydeHHe OT
MPOCTOTO K CIIO)KHOMY, «OT HE3HaHUsS K 3HAHUIO, OTHEYMEHUS K YMCHHIOY).
- Ilpunnun HarisgHOCTH (OCYIIECTBICHHE CBSI3U MEXIY KOHKPETHBIM U

aOCTPaKTHBIM).

- TlpuHUOUIT OCMBICIEHHOCTH (IIEPEHOC MMEIOUIUXCS 3HAHUM B HOBYIO
CUTYaITHIO).

- IlpuHUMI CO3HATENBHOCTM M AKTUBHOCTU (NIPUMEHEHUE 3HAHUM Ha
MPaKTHKE).

AKTYaJIbHOCTDH JJAHHOW MPOTrpaMMbl COCTOUT B U TOM, YTO OHA HE TOJIBKO J1aeT
BOCITUTAHHUKAM TPAaKTHYECKUE YMEHHUS W HaBBIKH, (POPMHPYET HAYAIBHBIA OIBIT
TBOPYECKOH JEATEIbHOCTH, HO W pa3BUBAeT MHTEpeC oOOydarImerocs K
AKCTIICPUMEHTY, HAyYHOMY TIOWCKY, CIHOCOOCTBYET CaMOOIPEIACICHUIO YYaIluxcs,
OCO3HAaHHOMY BBIOOpY mpodeccuu. Ydaiuecs CMOTYT Ha MPAKTUKE HUCIOJb30BaTh
CBOM 3HAHUS HAa YPOKaX XMMHUHU U B OBITY.

Ileparornyeckasi 1ejeco00Pa3HOCTh 3aKJIOYAETCS B TOM, 4YTO Oa30BbIM
KypC IIKOJBHOM MPOTrpaMMBbl MpeaycMaTpPUBaeT MPaKTHUYECKHUE PabOTHI, HO HUX SIBHO
HEJIOCTAaTOYHO, 9YTOOBI  3aMHTEPECOBATh  y4yallUXCA B  CaMOCTOSITEIIBHOM
MPUOOPETCHUHM TEOPETUYSCKUX 3HAHMK M TPAKTHYCCKMX YMCHHMHA, W HAaBBIKOB.
g aToro B Kypc

«llepBple mIAarM B XMMHH» BKJIIOYEHBI Haubojee spKue, HarsgHbIC,
WHTPUTYIONUE DKCIIEPUMEHTHI, CIMOCOOHBIC YBIIEYh W 3aMHTEPECOBATH YUAIIHXCS
MPAKTUYECKON HAYKON XUMUEMN.

B pamkax HaumoHanbHOro mnpoekta «OOpa3oBaHUE» CO3aHUE IEHTpa
€CTECTBEHHO-HAYYHOM HampaBlieHHOCTH «Toyka pocTa» MO3BOJWIO BHEIPUTH B
nporpaMmy IU(POBYIO Ja0OPATOPUIO U KAYECTBEHHO MU3MEHHUThH MPOLIECC OOyUeHHs
XUMUH.

KonnuecTBeHHBIE  AKCHEPUMEHTHI  MO3BOJSAT  MOJYyYaTh  JOCTOBEPHYIO



UHPOPMAIMIO O TMPOTEKAHUH TEX WU MHBIX XHUMHYECKUX IMPOIeccax, O CBOMCTBAX
BeriecTB. Ha OCHOBE MOMYYEHHBIX SKCIIEPUMEHTAIBHBIX JAHHBIX 00ydaeMble CMOTYT
CaMOCTOSITEIFHO ~ JleNaTh  BBIBOJABI,  0000IIaTh  pe3yNbTaThl, BBISIBIIATD
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYyJEeT CIOCOOCTBOBATH MOBBIIMICHHWIO MOTHBALUU
00y4eHUs MIKOJIbHUKOB.

Ileab nporpaMMsI:

dopMmupoBaHUE Yy yYalIUXCS HAYYHBIX TMPEACTAaBICHHA O XUMHUU B
MOBCEIHEBHON JKM3HM 4YeJlOBEKa uYepe3 NpoOyXkKIeHHe HHTepeca M pa3BUTHE
poheCCHOHATBHBIX CKIIOHHOCTEH K MPEIMETY XUMHSL.

3apaum:

Oobpa3oBaresbHbIe:

o pacIMpPUTh KPYTrO30p YYAIIUXCS O MUPE BELLIECTB;

o UCII0JIB30BATh TEOPETUYECKHUE 3HAHMS 10 XUMUHN HA IPAKTHKE;

o OoOy4HTh TEXHHKE O€30MaCHOCTU NMPHU BHIMOJHEHUHU XUMHYECKHUX
peaxkiuu;

o chopmupoBaTh HaBBIKU BBITIOJIHEHUS IIPOEKTOB c
ucnonbs3oBanreM UKT u nmudposoro o6opynoBanus;

o BBISIBUTh TBOPYECKH OJAPEHHBIX 00YYAIOMIUXCSA U TIOMOYb UM
IPOSIBUTH CeOsl.

PasBuBaromue:

o CIOCOOCTBOBaTh  Pa3BUTHIO  TBOPYECKUX  CIOCOOHOCTEH,
oOydJarommxcs;

o dbopmuposats UK T-komMneTeHTOCTH;

BocnurarenbHble:

o BOCIIUTATh CAMOCTOSITEIBHOCTD MIPH BHITIOJIHEHUH PaOOTHI;

o BOCIIMTATh YYBCTBO B3aMMOIIOMOIIM, KOJUIEKTUBU3MA, YMEHUE

paboTaTh B KOMaH/I€; BOCITUTATFYYBCTBO TUYHONU OTBETCTBEHHOCTH.

Cas3b coiep;KaHuA MPOrpaMMbl BHEYPOUHOH JeSITeIbHOCTH ¢ Y4eOHbIMU
npeaMeTamMm:

Kypc BHEypouHOM I€ATEIBHOCTH MICWUHO U COJCPIKATEIBHO CBS3aH C
0a30BBIM KypCOM XUMHUU U TIO3BOJISIET

MOJIICP>)KUBATH B3aUMOCBSI3 TEOPUH U MPAKTHKHU, GOPMHUPYET YCTONUNBYIO
MOTPEeOHOCTH MPUMEHSTH MOTYyYEHHbIC 3HAHUS WHABBIKU B TIOBCETHEBHOM JKU3HMU.

[Iporpamma mocTpoeHa Ha OCHOBE MeKIpPeIMETHON MHTerpamuu ¢ GU3NKOMH,
MaTeMaTUKON, OMOJIOTHEH U IPYTUMUECTECTBEHHO-HAYYHBIMU TTPEIMETaAMH.

Oco0eHHOCTH peasu3alMi NPOrPaMMBbl:

Bo3pacTt o0yuyarommuxcs:

[Iporpamma opueHTHpOBaHA HA BOCIIMTAHHUKOB B Bo3pacte 14-15 net Oe3
CIIEIMATIbHOW MOJATOTOBKH.

DopMbI 3aHATHH:

B o0OpazoBaTenbHOM Mpoliecce UCMONb3YIOTCS pa3iuyHble POpMbl IPOBEACHUS
3aHATHSL:

° Oecenpl;

o JEKIIWH;

o CEMUHAapHI;



MIPaKTUYECKOE 3aHATHUE;
XUMHUYECKUMN DKCIIEPUMEHT;
paboTa Ha KOMITBIOTEPE;
AKCKYpCHUU;

BBIMIOJTHEHUE U 3aIUTA IPOECKTOB.

Pexxum mnposenenusi: 34 yaca B rog - 1 pa3 B Hexemo. Bee 3anstus mo
BHEYPOYHOI JEATENbHOCTH TMPOBOJATCA IMOCIE BCEX YPOKOB OCHOBHOIO pAaCIUCAHUS,
MPOJOJKUTENBHOCT COOTBETCTBYET pekoMmennauusm CaunlluH, 1. e. 40 MunyT.

MecTo npoBeieHUsI:  3aHATUS IPOBOASATCS B yUeOHOM KaOMHETE XUMUH.

3nopoBbecOeperaronias opraHu3anus 00pa3oBaTeIbLHOrO npoiecca
IperoiaraeT UCroyib3oBaHue (GopM U METOAOBOOYUEHHUS, aIeKBATHBIX BO3PACTHBIM
BO3MOXKHOCTSIM IIKOJIbHUKA: MPAKTHYECKUE PAaOOThI, IKCIEPUMEHTHI U OECe/Ibl.

Buabl  fgesTebHOCTH:  TpEeAyCMOTpeHbl  Teopermyeckue  (204.) wu
npakTuueckue 3ausatus (144.).

IlnanupyeMblie  pe3yJabTAThl OCBOEHUS O0YYAIOIIMMHUCH NPOrPAMMEBI
(BHey4eOHOI) BHEYPOUYHOM /IeATeIbHOCTU/INYHOCTHBIE Pe3yabTAThI:

- OCO3HABaTh €JUHCTBO U IEJIOCTHOCTh OKPYXKAIOIIETO MUPA, BO3MOKHOCTH
€ro MO03HAaBaeMOCTH U OOBSICHUMOCTH HAOCHOBE JTIOCTH)KEHHUM HAayKH;

- MIOCTETICHHO BBICTPAaUBaTh COOCTBEHHOE II€JIOCTHOE MHMPOBO33PEHUE:
OCO3HaBaTh MOTPEOHOCTh W TOTOBHOCTH K CaMOOOpa30BaHHUIO, B TOM YHCIE U B
paMKax CaMOCTOSITEIbHOU IEeSITETbHOCTH BHE LIKOJIBI,

- OLICHMBATh >KU3HEHHBIE CUTyalluu C TOYKU 3peHus OezomacHoro odpasza
KU3HU U COXPaHEHHUSI 3J0POBbS;

- OLICHUBATh DJKOJOTMYECKUMM PUCK B3aMMOOTHOIICHUW YEJIOBEKa U
IPUPOJIBI.

- dbopMHUpPOBaATh HSKOJOTUYECKOE MBIIICHUE: yMEHHE OIICHHBATh CBOIO
NEATENbHOCTh U MOCTYNKU APYTUX JIFOAEH C TOUYKU3PEHUS COXPAHEHUSI OKpYKarolen
CpEeIlbl - TapaHTa >KU3HHU U OJIaronoyqus JIoAei Ha 3emMIe.

MeTanpeaMeTHBIMHU pe3yJibTaTaMU U3ydeHUs Kypca «[lepBbie maru B XuMum»
ABIIIETCS (POPMUPOBAHUEYHUBEPCAIBHBIX YUeOHBIX neicTuil (Y'Y /).

PeryastuBubie YY /:

- CaMOCTOSATEIILHO O0HAPYKUBATh U (OPMYITUPOBATH YUEOHYIO TTPOOIEMY,
OTIPEJICIISITH 11T YUeOHOM NesITeTbHOCTH;

- BBIJIBUTaTh BEPCUM PEIIEHUS MpOOJIEeMbl, OCO3HaBaTh KOHEYHBI
pe3ynbTaT, BHIOMpPATh W3 TPEIJIOKEHHBIX W HCKaTh CAMOCTOSITENHHO CpPEICTBA
JOCTH>KEHUS LIETIH;

- OCYILIECTBIIITh LIEJIeNOJaraHue, BKJIIOYas IOCTAHOBKY HOBBIX IIEJIEH,
nmpeoOpa3zoBaHue MPAKTUUYECKOHN 3a/1a4l BIIO3HABATEIBHYIO;

- COCTaBJIATh (MHAMBHUIYAJIbHO WJIU B TPYMIIE) IUIaH PEIIEHUs TPOOJIEMBbI;

- paboTas MmO TIUIaHYy, CBEpSATb CBOM JEHCTBUS C 1EJNbI0 U, IMpHU
HEO0OXOJUMOCTHU, UCIIPABIIATH OIIHMOKU CaMOCTOSITENIBHO;

- YUHUTHIBATh Pa3HbIe MHEHHUS U CTPEMUTHCS K KOOPAMHAIUU PA3TUYHBIX
MO3ULUNA B COTPYIHUYECTBE;



- B JUAJOre C yYWATEJIEM  COBEPIICHCTBOBATH  CaMOCTOSTEIHHO
BBIPaOOTaHHBIC KPUTEPUHU OTICHKH.

ITo3naBareiabHbie YY /1@

- aHAJIM3UPOBATh, CPABHUBATH, KJIaCCU(PULIUPOBATh U 00001IaTh (PAKTHI U
SIBJIICHUS. BBISIBIISITS IPUYUHBI ¥ CIICICTBUSTIPOCTHIX SIBICHHM.

- OCYILIECTBJIATH CPAaBHEHNE, KIIACCU(DHUKAITNIO, CAMOCTOSTEIIBHO BRIOMPASI
OCHOBaHHUS M KPUTEPHUH TSI YKa3aHHBIXJIOTHUECKHUX OTICPAIINA;

- CTPOMTHL JIOTUYECKOE pACCYXKJEHHE, BKJIIOYAIONIEe YCTaHOBIICHUC
MIPUYUHHO-CJICICTBCHHBIX CBS3CH.

- €031aBaTh CXEMAaTHYECKHEC MOJICIU C BBIICIICHUEM CYIIECTBEHHBIX
XapaKTePUCTHUK OOBEKTA.

- COCTABJSITh TE3WCHI, PA3IUYHBIC BUJBI TJIAHOB (TIPOCTBIX, CIIOKHBIX H
T.IL.).

= npeodpa3oBbIBaTh MH(GOPMAIIMIO U3 OJIHOTO BHUJAa B Apyrou (Tabiuily B
TEKCT U TIp.).

- yMeThb ONPEICIATh BO3MOXKHBIC MCTOYHUKH HEOOXOJHMMBIX CBEJICHUM,
IPOU3BOINTH TOUCK MH(DOPMAIIUHU,aHATM3UPOBATh U OIICHUBATH €€ JOCTOBEPHOCTD.

- 0000111aTh MOHATHS - OCYIICCTBIIATH JJOTHYCCKYIO ONIEPAIIMIO ITepexoa OT
HNOHSITHH C MEHBIIIUM O00OBEMOM IOHSATHSIM COOJIBIIIMM 00BEMOM;

- CTPOUTH JIOTHUECKHEC PACCYKJCHHUS, BKIIOYAIOIINE YCTAHOBJICHUE
NPUYUHHO-CIIE/ICTBEHHBIX CBSI3EH.

- OOBSCHATH SBJICHMS, MPOIECCHI, CBSI3U W OTHOUICHUS, BBHISBISEMBIE B
XOJIe HCCIEIOBaHUs, OCYIIECTBIATh BbIOOp Hambosiee 3(PQPEeKTUBHBIX CMOCOOOB
pelIeH s 3a/1ay B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA.

KommynukatuBubie YY /1:

- yMeTh  (QOpMYIMpOBaTh  COOCTBEHHOE MHEHHE H  IO3MIHIO,
apryMeHTHUpOBaTh €€ W KOOPJUHHUPOBATH €€ C TO3WIMH TapTHEPOB B
COTPYIHUYECTBE MIPHU BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM JIESITEIbHOCTH;

- 0TOOpaXkaTh B PEUH COJICPKAHUE COBEPIIAEMBIX JEHCTBUM, Kak B opmMe
I'POMKOM COIMAM3UPOBAHHON peyH, Tak U BopMe BHYTPEHHEH peun;

- YMETh apI'yMEHTHPOBATH CBOIO TOUKY 3PEHUS;

- YMETh  OCYIIECTBJISATH  B3aUMHBIM  KOHTPOJIb W  OKa3blBaTh B
COTPYIHUYECTBE HEOOXOAUMYIO B3aMMOIIOMOIIIb;

- yMeTh paboTaTh B TPYyNIE - YyCTaHABIMBATH padodMe OTHOIICHUS,
3 PEKTUBHO COTPYAHUYATH U CITOCOOCTBOBATHIIPOYKTHBHOM KOOTIEPAITHH.

IIpeanMeTHBIMHU pe3yjbTaTAMHM HU3YYCHHS TPEAMETa SBISIOTCSA CIEAYIOIINe
YMEHHUS:

- OCO3HAHHE POJIN BEIIECTB;

- OTIPEJIEISITH POJIb PA3TMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- OOBSCHATH POJIH BEMIECTB B X KPYTOBOPOTE;

- PacCMOTpPEHNE XUMHYECKHUX TIPOIIECCOB;

- WCITOJIB30BaTh 3HAHUS XUMHUH TIPH COOJIOICHUN TPABHII MCTIOIb30BAHMUS
OBITOBBIX XHMHYECKHUX MPENapaToB;

— pa3nuyaTh OMacHbIe M 0€30IIaCHbIE BEIIECTBA;

- MPUBOIUTH TPUMEPHI XUMHUECKHUX TTPOIIECCOB B IIPUPO/IC;



- HaxOQUTh 4YepThl, CBUJCTEIbCTBYIOINIME 00 OOHIIMX MpU3HAKAX
XUMHUYECKUX IPOLECCOB U UX PAZTUYMUAX;

- MCII0JIb30BaHUE XUMHUUYECKUX 3HAaHUM B OBITY;

- O0OBSACHATH 3HAYEHUE BEILECTB B )KMU3HU U XO3SIICTBE YEJIOBEKA;

= OOBSACHATH MUP C TOUKH 3PEHUS] XUMHUH;

- dbopmupoBaTh MpeACcTaBICHUs 0 OyayIeM npodhecCUOHaTBHOM BBIOODE.

Kpome Toro, 3ansitusi mnpu3BaHbl OPOOYyAUTH Y YyyalIUxcs MHTEpEC K
XUMUYECKOW HAyKe, CTUMYJIMPOBATH JAJbHEUIIEEC H3YYEHUE XUMHU. XHUMUYECKHE
3HaHMS, CPOPMHUPOBAHHBIE HA 3aHATHUAX, HMH(DOpPMALMOHHAS KYyJIbTypa YyYalluxcs,
MOTYT OBIThb HCIIOJIb30BaHbl MMHU JJII PACKPBITUS PA3IMYHBIX MPOSBICHUM CBS3U
XUMUU C )KU3HBIO.

Cnoco0bI1 onpeesieHUs pe3yIbTATUBHOCTH:

- HavaabHblii KOHTPOJIb (CeHTSA0PB) B BHUJI€ BU3YaJIbHOIO HAOIIOACHUS
nejarora 3a coOJIOJAEHHMEM BOCHUTAHHUKAMHM TEXHUKH O€30MacHOCTH, MOBEJIEHUEM
npu paboTe ¢ MOCIEIYIOIINM 00CYKICHUEM;

- Tekymmii KOHTPOJb (B Te4YeHHE BCero y4yeOHOro roma) B BHJC
BU3YaJbHOTO HAONIOJIEHUs TMefarora 3a IPOILECCOM BBIMOTHEHUS y4YalIUMUCS
NPAKTUYECKUX padoOT, MPOCKTOB, MHAUBUAYAIbHBIX 3aJJaHUM, Y4aCTUSI B MIPEIMETHON
HEJEJIE €CTECTBO3HAHNS;

- IIpoMexyTOUYHBIH KOHTPOJIb (TeMATHYECKHI) B BHJE NPEIMETHOU
OUArHOCTUKU 3HAHUS IETbMU MPOIICHHBIX TEM;

- HUToroBuid KOHTPOJIb (Mail) B BUJEC M3YUYECHUS M aHAJIN3A MPOAYKTOB
Tpylda ydamuxcsi (MPOEKTOB; COOOIIeHUM, pedeparoB), Mpolecca OpraHU3alUU
paboThl Ha/l MPOAYKTOM U AMHAMUKU JTUYHOCTHBIX U3MEHEHUH.

@®opMbl Y4€Ta 3HAHWH, YMEHUN NIPU peajin3aluu NpPorpamMmmael.

- Ompoc;

- OO6cyxeHue;

- CamocTosTtenbHas pabora;

- TectupoBanue;

- [IpesenTarus u 3ammTa TBOPYECKOW pabOTHI (MPOEKTHI U JIP.).

B xoH1e yue6HOro roga o0y4aromuiics J0JKEeH BBIIOIHUTD U 3aIIUTUTh MPOEKT.

(ITpunoxenne 1. «Onucanne ¢GopMbl MoaABeIEHUS UTOTOBY).

TemaTuyecKkuil NJIAH NPOrPAMMbI BHEYDOYHOM JIeITENbHOCTH «XMMHUS B

KUIHWN
Ne |Tema 3ansaTHA Bcero T IIpakTuka |[Ucnoan3sye
eopust
n/n 4acoB Moe
o0opynoBaH
ne

BpoaHoe 3aHsTHE. 1




MecTo XUMUH B €CTECTBO3HAHUH

Bemecrsa. IIpuembl oOparmeHus
CBEI[ECTBAMH.

[IpaBuna Ge3omacHOi pabOTHI
IIPUIIPOBEACHUU

JKCTIIepH
MEHTA.
TexHuka 1a00paToOpHBIX padoOT.

HarpeBartenpHbie TpuOOPHI.

YucTteie BemecTBa, 0c060 JaTunk
yucThieBeniecTBa. [Ipumecu. AIEKTPOIIPOBOJIHOCT
Cwmecu. U,

urppo

BOM

MHKPOC

KOII
MeTtoanl MO3HAHUA

Bopa. PactBopbl. Mopckas u JlaTunk
npecHasiBojia. buonornueckue TeMIepaTypbl
JKHUJKOCTH IUIATHHOBBIHN

MaccoBag moisa JlaTumk
pacTBOPEHHOTOBEIIECTBA, ONTUYECKOM
HIIN TIPOLICHTHA IIJIOTHOCTH
KOHIICHTpAIIMs BEUIECTBA B
pactBope
Hacpimennsie u [Hudposoit

MIEPECHIICHHBI MHKPOCKOII
e
pacTBOPBI.

MoaenupoBaHue

CrpoeHue BeniecTna.

Pa3zmepbiuactuil.

HanouacTuiisl

KomnougHbele cHCTEMBI: IT0YBa,
[JIMHA,IPUPOIHBIE BOJIbI, BO3AYX
TIBIM, MUHEPAJIBI, XJI€0, MOJIOKO,
MacJo,

KpoBb. .. Komnonausie u

HCTUHHBICPACTBOPBI

MeToasl U cpeacTBa
OMITUPUICCKOTOUCCIICAOBAHU A




Kak crenenp n3MenbUeHHOCTH
BIINSICT

Ha OOIIYIO TUIOIIAIb
COINPUKACAIOLINXCS

JaCTHUI]

HanooObeKTsl 1 00YCIOBICHHOCTD
NXYHUKAJIbHBIX CBOIICTB

YBCIIMUCHUECM ILJIOIIA N
IIOBCPXHOCTUYACTHUL]

Non. Bosrouka itona. Mo u3
aIITCKN

«MaprannoBka». [lepmanranar
KaJInus

[Tepexuch Bomopoa. CBolicTBa
1 IPUMCHCHHE IICPOKCHU A
BOZOPOJA

AlleTHIICATAIIIIOBAS
KHCTI0Ta. ACKOpOHMHOBAs
KHICJIOTa

«3eNeHKa» Ui
OpUILTMAHTOBBIN3EICHBIN

«MBUIO YyIeCHOE

AITXP

[Tpubop st
MOJTy4eHUS
BOZOPOJA

[laTuuk pH

Caxap, kpaxmarl,
L[EJUTI0NI03a —
POJICTBEHHUKH TIIFOKO3bI

AJIOMUHHI: BEJIMKUN U Y’KACHBIN

yKCYCHaSI KHCJIOTa

«ConeHas HaIIa >KU3HbBY

Bpen nutpatoB: Mud i npasjaa

Jlatuuk pH, natunk
AIIEKTPOIPOBOIHOC
TH

JlaTamk
AIIEKTPOIIPOBOIHOC
TH

1. Ortan BeIOOpa TEMBI,
MOCTaHOBKH
1eJIH, 3a/1a4 UCCIICIIOBAHUS .

2. OTtan BBIABMOKCHU S TT'HIIO'

3BbI.

3. Dranm 1UIaHWpOBaHMs] IYTH
JOCTH)KEHUS
paboT u BbIOOPA HeoOX0IUMMOrg
MHCTPYMEHTAPHS.
4. Dtan mnpoBeneHus yyeOHOr(
UCCIIeIOBAaHUS
(mpc
eKTHOU paboThI) Q
MIPOMEXKYTOUHBIM
KOHTpOJIEM 3a X0JI0M




BBIMIOJIHEHUST W KOPPEKLMEH
pe3ynbTaToOB.

5. DTan
odopm
JICHUS,
MIPEICTaBICHUS
(3
AIIUTHI )IIPOJTYKTA MPOCKTHOU
paboTsl

34 18 16

Conep:kanme Kypca

HNHCcTpyKTaX MO TEXHUKE O€30aCHOCTH MPOBOJIUTCS HA KaXJAOM 3aHSITHH NEPE
IPOBEJICHUEM KCIIEPUMEHTA.
1. Bseaenue
Beoonoe 3anamue. 3HakOMCTBO y4alIuXcsi C HOBBIM YY4EOHBIM KypCOM
BO BHEYPOUHOMU JIEATEITHLHOCTH.
Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoxKaeHIE XUMHUU KaK HAYKH.
CBs13b XMMUU C IPAKTUYECKON KU3HBIOYEITOBEKA.
IIpaxmuueckas yacmeo.

CO3,IIaHI/I€ IMO3HABATCJIIbHBIX KPOCCBOPJAOB U APYIUX HHTCPAKTUBHBIX ynpamHeHHﬁ
na LearningAps.org uim MyTest.

2. BKCHepHMeHTaJILHLIe OCHOBBI XUMHUH

Bewecmea. Ilpuemsl od6pawenus c éeugecmeamu.

N3yuyenue npaBusl TEXHUKKA O€30MACHOCTH, MPEAYIPEKAAOMMNX U 3aMPEIIAOINX
3HakoB. [lepBas momonie. [IpoTHBONIO)KAPHBIE CPEACTBA 3AIUTHI.

3HAKOMCTBO C BEIlIECTBAMHU, BCTPEYAIOIMMHUCS B OBITY: MOJHAsE HACTOWKa, ME€Jlb,
aJTIOMHUHUI, COJb, TUIIEBAS COAA, TMMOHHAs KUCIIOTA, YKCYCHAas KHCIIOTa, BOJIa, MEIHBIM
Kynopoc. OTin4ure BemecTB Mo (PU3NYECKUM CBOMCTBAM: arperaTHOE COCTOSIHUE, IIBET,
3amax, BKYyC, pacTBopuMocThb. IlpaBuna XpaHeHHs BeHmIECTB B  J1Ta0OPATOPUHU.
TOKCUYHOCTh BEUIECTB JUIsl JKUBBIX OPTraHU3MOB OIpPEAETSACTCS HUX XUMHUYECKUMU
CBOMCTBAMH, WX CIIOCOOHOCTHIO BCTYMaTh B XWMHUYECKHE peakmuu. l[IposBaeHus
TOKCUYHBIX BEIIECTB Yy YEJIOBEKAa: XUMHUECKUH OXKOT, pa3Apak€HHE CIU3HCTHIX
000JI04€eK, KaTap AbIXaTEIbHBIX MyTeH, aUIepruyecKue peakin, OCTPbIe JIEPMATHUTHI,
KaHIIEPOT€HHOE JEHUCTBHE, IMOPa)XKEHUS OPraHOB, BO3MOXKHOCTh JIETAJIbHBIX HCXOJIOB.
[IpaBusia oTO6opa BemiecTB (TBepible, MOPOIIKOOOpA3HbIC, KUJIKUE, BOAHBIE PAaCTBOPHI,
oco0oe BHUMaHuE — paboTa TOJIbKO ¢ MAJIBIMK 00beMaMU BEILIECTB).

Tecm na ocHoBe 3amaHuii U3 OTkpbiToro Oanka OUIIN (pazmen «Metoab



MTO3HAHUS»)

Ilpaguna o6e3onacnoii padomsl npu npoeedeHuu IKCnepuMeHma.
Texnuka nadopamophnuvlx padoom.

3HaKOMCTBO C JTJaOOPaTOPHBIM 000PYAOBaHUEM: CTEKIISTHHAS MOCyaa (XMMHUYECKUE
CTaKaHbl, KOJIOBI, BOPOHKH, NEIUTEIbHBIE BOPOHKH, MEpHAas MOCYZa), BEChI, IITATHUBHI
JUIsl IPOOUPOK M MPUOOPOB, HarpeBaTeNIbHBIA MPUOOP- cIUPTOBKA, (hapdhopoBas mnocyna
(BBIApUBATENbHBIC YAIIKH, TUTJIN, CTYIKHU, IITATENN) U Jp.

be3onacHast pabota co cTeksioM, MpoOKamMu (JEMOHCTpaIusl PEe3KU CTEKISTHHBIX
TpyOOK, UX HarpeBaHUs JUIsl UBMEHEHHS (DOPMBI).

Hpakmultecmzﬂ yacmo.

CoOopka npubopa myig nonydeHus rason. [IpoBepka Ha Te€pMETUYHOCTD.

3akpermieHue ero Ha mratuBe. PucyHoknmpubopa npu nomoiu tpadapera.
Haczpeeamenvhuie npubopol.

Cnuproska. ['azoBas ropenka. [Inutka. Bonsnas 6ans. Haznauenue
HarpeBaTeIbHbIX TPUOOPOB.M3ydueHne cnupTOBKU: COCTABHBIE YACTH M UX QYHKIIHUS.

["oprodee TOIIMBO AJIsi CHIMPTOBOK: ATHIIOBBIA cIUPT. OCOOEHHOCTH PEAKIUU
ropeHus: BblaelieHne Tera u ceera.Cyxoe roprouee

IIpaBuna HarpeBaHUsi MPOOMPOK C BOJHBIMU pacTBOpPamMH
(mpeBapuTENbHBIHI IIPOIrpEB BCEH HOBEPXHOCTH,00513aTENbHBIN HAKJIOH
IPOOUPKH, OTBEPCTHE MPOOHUPKH «OT ceOs», 3aKpeIUICHUE JAepiKaTelst IPOOUPKH ).

Hcnonp3oBanue TUTIIEH TIpU NTPOKaJIMBaHUU BenlecTB. HazHaueHue onepanuu
IPOKAJIUBAHMUS.

IIpakmuueckas uacmo.

N3ydenue mnamenu. PUCYHOK I1aMeHHU.

COopka mpubopa sl BeIMMApUBaHUS CONMH (KOJBIIO HA IITATUB, BhIIApUBATEIIbHAS
Yaimka, BOJIHBIN pacTBOpP COJIM, CIUPTOBKA). PrucyHok mpubopa npu momoiu Tpadapera.

Yucmule éewecmea, ocooo uucmote éeujecmea. Ilpumecu. Cmecu.

CnocoObl OYMCTKHM BEIIECTB OT MpHUMEcCed W paszaeneHusi cMmeceil. PuiabTpoBaHUE.
[Teperonka. Kpucraumszanus. PazneneHne ¢ NOMOIIBIO MarHuTa, JIEJIUTEIbHON
BOPOHKH

lIpaxmuueckas wacmeo.

1 BAPHUAHT: CMECh PEUYHOI0 MECKA U caxapa.

2 BapUaHT: CMECh PEYHOTO MeCKA U TOBAPEHHOM COJIH.

CocTtaBUTh CXeMy MOCIIEIOBATEIbHOCTH Omepalnuii (pacTBopeHue, GuibTpoBaHUE,



BbinapuBanue). CpaBHUTb W OOCYIWUTh pe3yJbTaThl ABYX BapuaHToB. OOpaTuTh
BHUMaHHE Ha CMECh caxapa U mnecka (y HEKOTOPBIX YallKd MOKPBUIUCH KOPHUYHEBOU
Maccoi), Ha BaXHOCTb YCJIIOBHH MPOBEACHHUS HKCIEPUMEHTA, B JaHHOM Ciy4yae Ha
CBOEBPEMEHHOE MPEKpAICHUE HArpeBa.

Memoobt no3HaHUuA 6 eCMecme03HAHUU.

Ha6monenue. DxcnepumeHT. MojaenupoBaHue.

VYcinoBuss mpoBelneHUsT HAOMIONEHUS Kak OCHOBHOTO METOJa II03HAHUS.
MBICIIUTENIBHBIA U PEAIBHBIN 3KCIEPUMEHT. Y HUBEPCAJIbHBIC 3HAHUS YEJIOBEUECTBA HA
OCHOBE HaOmroAeHusl. PU3NYECKUEe U XUMUYECKUE SIBICHHUS.

IIpakmuueckas uacme.

BbpoyHoBckoe nBUKEHHE MOJA MHKpOcKomoM. OOHapykeHue XHpa B CEeMEHax
nojcojgHe4yHuka. OOHapykeHHe Kpaxmaia B kaprogene. OOHapyKeHUE YTJIEKHCIIOro
ra3a B BbIIbIXaeMOM Bo3ayxe. JloOaBieHue TUMOHHOW KHUCIOTHI B yail. OdopmieHue

paboTHI.

HazBsanwue onbiTa Kak BbeIIIOTHSIIN Yro Habmromamun

OOpatuTh BHUMAHHWE Ha MPAKTHUYECKHE 3aJaHUSl  MPOLUIBIX  3aHATHI.
AKIIEHTHPOBATh, YTO METO]I HAOIIOACHHS — OCHOBHOM METO/I IO3HAHMUS.

Booa. Pacmeopvi. Mopckaa u npecnaa e6o00a. buonozuueckue

ycuoKocmu:. KpoBb, NuM(Da, KICTOYHBIM COK. OKOJIOTHYECKHE TMPOOJIEMBI BOIBI.

DIEKTPONPOBOAHOCTh KaK CBOWCTBO PACTBOPOB DJIEKTPOJIUTOB (IIpaBuiIa 6€30MacHOCTH C

AIEKTPOIIPUOOPAMH).

IIpaxmuueckas uacmeo.

Onpenenenue ¢ TNOMOIIBI  AIEKTPONPOBOJHOCTA  PACTBOPOB: B KaKOM
XUMUYECKOM CTaKaHE HAaXOAUTCA AUCTWIUIMpOBaHHas Bona. JlaHel Tpu pacTBOpa:
pacTBOp TMOBAapPEHHOW COJM, PAacTBOP caxapa, AUCTWUTHpOBaHHas Boja. OdopmiieHue

paboTHI.

HaszBanue pactBopa Yro HabnrogaeM (3aropaercs JJaMIoyka Uil HET)

Kaxk pacnno3HaTb: B KAKOM CTAKaHC — AUCTHUIUIMPOBAHHAA BOJAA WM PACTBOP Caxapa.
,HOJDKHLI OpCaJIOKUTh IBa crocoo0a: OpFaHOJ'IeHTI/IquKI/Iﬁ H BBIIIAPUBAHUC.

[Ipoextr  «M3roroBineHue  camojaelbHOr0o  mpubopa  JJIsi  UCCIEJOBAHUS
AJIEKTPOINPOBOIHOCTH PACTBOPOBY



Maccosan 0onn pacmeopennozo eeuiecmea, uiu nNpPpOoUueHmMHAA
KOHuenmpauus eeuiecmea 6 pacmeope.

B3semmuBanue. PaznoBecbl. HaBecka. MepHas nocyzaa (MepHbIe CTakaHbl, KOJOBI,
LHUIUHAPHI).

IIpaxmuueckas yacmeo.

[IpuroToBnenre pacTBOPOB TMOBAPEHHOM COJMM  33JaHHOW KOHUEHTPALMH.

IIpurorosiieHre MUITyYero HaIIUTKA U3 MUIIEBOM COAbI, TUMOHHOW KUCIIOTHI,
caxapa M acCKOpOMHOBOW KHCIJIOTBI: KaXk/las TpyIIa onpeaesieT KOJUYECTBO BEIEeCTB Ha
cBoe ycmoTpenue. CpaBHeHHE U 00CYXXJIeHHE MPUTOTOBJICHHBIX HAMMUTKOB C T.3p. BKyca,
¢ukcauuu HabmogaeMbIX 3(PQPEKTOB, pacyeToB WM BBIMIOJIHEHUS «HA TJa30K»,
AKCIIEPUMEHTATBHOU KYJIbTYPBHI.

Hacvluennvie u nepecviugennle pacmeopol.

Memoouka evipawjueanus Kpucmanios. MoHokpuctami. Kpucramnuyeckue

npy3bl. UTo Takoe «3arpaBKay. JleMOHCTpalusi MepechIlIeHHOrO0 pacTBopa alerara

HaTpHUSL.

IIpakmuueckas uacmo.

[IpuroroBiieHHE HACBILIEHHBIX W TIEPECHIIMIEHHBIX pPacTBOpOB. llpuroroBneHue
BOJHBIX PACTBOPOB MEIHOIO KYIIOPOCa, XJIOPUAA HATPHUS, caxapo3bl ISl BbIPALIMBAHUS
KpUCTaJUIOB. BhIpaniuBanue KpUCTaaIoOB U3 pacTBOpa KAMEHHOW COJM M MOJAUPOBAHHOMN
COJIM: €CTh JIM pa3Huua. [louemy aJist BeIpalllMBaHUsl KPUCTAJUIOB KAMEHHAs COJIb JIy4llIe,
yeM uoaupoBaHHas. llojlydeHue OKpalI€HHBIX KPHUCTAJIOB COJIM C HCIOJIb30BAHUEM
NUIIEBBIX KpacuTeneil. BelpamuBaHue KpUCTANIOB MEIHOIO Kymopoca U3 BOJHO-
CIIUPTOBBIX PACTBOPOB.

3. 3HakoMHMCS ¢ MUPOM HAHOYACTHIL

Mooenuposanue. Mojenu B ecTecTBO3HaHUU (TJIOOYC, KapThl,
dusznueckre Mojenu, OMOJOTUYECKHUE MYJISDKU, KPUCTALIUYECKUE pemeTku). Momenu
aTOMOB M MOJIEKYJI B XUMUHU.

lIpaxmuueckas wacmeo.

N3roroBnenue Mojeneit MOJIEKYI U3 MOAPYUHbIX cpeacTB. Pabota BooOpakeHus!.

Cmpoenue éewecmea. Pazmepot uacmuy. Hanouacmuuypl.

lIpoexmnas 3a0aua Ne 1. Kak y3HaTh IpUMEpHBIE pa3Mepbl BUTAMUHHOIO JpPaxke
«YHuaeBut», «PeBuTY», ymakoBKH KOTOPBIX PACMON0XKEHBI Y BAC Ha CTOJIaX, HE OTKpPbIBast
O0aHOUEK.

Ilpoexmnas 3a0aua Ne 2. Y Bac Ha cTonax HaXOIATCS MEPHBIA ITUIMHID, KOJ0a C



BOJIOM, BEChl PBIYAXHOTO THIA C HaOOpoM pa3HoBecoB. lIpemnokutre CrnocoOsl
OIpeJENICHHs pa3MEPOB MOJIEKYJ BOJIbI (IPAKTUYECKUN U TEOPETUUECKUN).

Bonpoc: OtHocutTcsi aM MOJeKyla BoAbl K HaHodactuiam? Ilouemy BUpPYCHI
Ha3bIBAIOT HAHOPOOOTaMU ?

Konnouonwie cucmemul: nouea, 2iuna, npupooHsvie 600bl, 6030yX OblM,
Munepanwl, xX1ebd, MoJ10Ko, Macio, Kpoew...Konnouonvie u ucmunnslie pacmeopol.

OnTuueckue cBoiictBa: «a¢pext Tunnans», «IBICHUE UCKPSIIUXCS

cioeBy. KommonaHble 4acTUIIBI M UX pa3Mepbl. IKcnepumenmanvhas saoava Ne 1.
Ha cronax: nazepHasi yka3zka ¥ Jla3epHbId (OHAPUK C KPACHBIM JIyUOM, JBA XUMHUYECKHUX
CTakaHa: B OJTHOM 3aBapEHHBIN MMAaKETUK Yasi, B IPYroM — 4ucTas Boja. [Ipomycture yq
nazepHoro (poHapuka yepe3 crakaHbl. B kakom cTakaHe, mo-BaiieMy MHEHUIO,HAXOIUTCS
KoJuTouIHast cucteMa? Ha yeM oCHOBBIBAaeTCS Ballle MPE/IOI0KEeHHE?

Oxcnepumenmanvhas 3adaua Ne 2. Bam BblgaHbl pacTBOpHI aleTaTa CBUHIA
Pb(CH3COO); u wommnma xamus KIl, mTatuB ¢ npoOupkamu, CIOHUPTOBas TOpEJKa,
npobupkoaepxkarenb. B npobupky Haneite 2 ma pactBopa Kl (BeicoToit 2 cM) u 3aTeM
npuieiite 2 ma pactBopa Pb(CH3COOQ), . O6pasyercs sxenaTwlii ocamok. Harpeiite
NpOOUPKY J10 PACTBOPEHHUS OCaaKa. 3aTeM OXJaJUTe MNPOOHPKY OKOJ0 2-3 MHH H
MTOMEIAaeM B COCY/ C XOJIOHOM JieisTHOU Booi. UTo Habmomaete? UTo mpoucXoauT mpu
BCTPSIXUBAHUHU TTPOOHPKH ?

WTak, BBl TOJBKO YTO OOHAPYKWIHM Pa3IMdve MEXAY UCTHHHBIMUA PAacTBOpAMU U
KOJUTOMJHBIMUA pacTBOpaMu. B mociiemHuX Bl HAONIOAAIM TPOSBICHUE ONTHYECKUX
abdexTo: «dddext Tunmans» (9kcm. 3aa. Nel) u «siBIeHHE UCKPAIIUXCS CIOEB» (IKCII.
3a7.Ne2).

Bompoc: Kak noka3ate, 4TO MBUIBHBINA PacTBOP SIBISETCA KOJJIOMIHOM CUCTEMOM?
(ITo paccesiHuiO CBETA B pacTBOpE

-konyc Tunnans).

UTOo nOpouCcXOAUT €Clu B MbBUIbHBIA pPacTBOp A00aBUTh IMOBAPEHHYI COJb?
(ITpo3paunblii TpexAe pacTBOP PE3KO MYTHEET, OOpa3yrioTCs KpYIHBIE XJIOMbS).
3HAKOMCTBO C SIBJIEHUSIMH KOAryJisiiuy U BbICAJIMBAHUSI.

llpoexmnasn 3aoaua Ne 1.JIBa yd4eHUMKa NPUTOTOBUIM CMECh U3 PACTUTEIIHHOTO
Macia ¥ BOJAbI: 100AaBUB MMOJIOBUHY YaliHOU JTOKKH Macia B 200 mi Boasl. OQuH U3 HUX
YTBEPKIAET, YTO MOJyYEHHAs CMECh SIBISIETCA KOJUIOMIHBIM PACTBOPOM, a JPYroil 3TO
orpuniaeT. Kto mpas? CBoii 0TBET WILIIOCTPUPYHTE CHUMKaAMU Ha MOOWJIBHOM TeleoHe.

(ITpaBel 06a yuenuka. Bece 3aBUCHT OT 0cOO€HHOCTEN MPUTOTOBIEeHUs cMecu. Eciu



MPOCTO pa3MeniaTh Macjo B

BOJIe, TO KOoHyc Tunaans He HaOmonaetcs. Eciin ke akTUBHO B30alThIBaTh CMECH B
TEYEHUE HEKOTOPOTO BPEMEHHU, TO CMECh MYTHEET M B TAaKOM PACTBOPE XOPOIIO BUJICH
KOHYC PacCEsIHHOTO CBETa, TO €CThb MOSIBISIOTCS MEJIKOJUCIEPCHBIC YACTHIIBI KareJieK
Macna).

BbiBo: KOTOWHBIE PACTBOPHI MOXHO OOHApPYXUTh IO ONTUYECKOMY TECTY
«hdexr TuHmans», KOTOPBIM OOHAPYKHBAETCA, €CIM KOJUIOMJHBIC YACTHUIBI HE
MPEBBINIAIOT JUANa30H HAHOPAa3MEPOB.

Memoowt u cpedcmea IMRUPUYUECKO20 UCCIE008AHUA.

Ha mpeapinymux 3aHaTvsx Bbl BBIMOJHSIIM SKCIIEPUMEHTANIBHBIC U MPOCKTHHIC
3agaun. Kak Bbl gymaeTe, KaKMEMETObl HCCIICIOBAHUS Bbl MCIIOIb30BAIH?

1. HaGmonenne. 2. Dxcnepument. 3. Usmepenme. 4. CpaBHEHHe
BcnomauTe 3aganus, MpOCMOTPUTE CBOM 3alUCH U MMPOKOMMEHTHUPYUTE HX C
TOYKH 3PEHUS MCIOJb30BAHHBIX METOJMOB HCCleAOoBaHMS. YeM BBl MOJIB30BAIUCH, YTOOBI

PEIINTDH MOCTABIEHHYIO MIEpPe/l BaMU IpoOiiemy.

lIpoexmnas 3a0aua Ne . Haiinure, yeMy paBHa IJIOTHOCTH aJTFOMUHUEBOU (OJIBIH
M MEIHOW MM CTambHOM OONBAHKM HEMPaBUIBHOM (OPMBI, KOTOpBHIE JEXaT Ha BalIMX
cronax. Mner obcyxaeHue.

JIOJDKHBI  MPEIJIOKHUTh IUIAH PEIICHUS 3TOM 3aJayd, OINPENEIUTh KaKHe
HEOOXOIMMBI U3MEPUTENbHBIE PUOOPHI JIISIPEIICHUS 3TOM 3aJa4H.

CpaBHUTH HaICHHOE 3HAYEHUE IUIOTHOCTU QIIOMUHMS, MEIW WIM CTajld Co
CIPABOYHOW BEIIMYUHOM.

Kaxk cmenenv usmenvuennocmu eausaem Ha 00wy naOULAOL
conpukacarwuxcsa uacmuy. OO0beMHBIC B3PBIBEI HA MYKOMOJIBHOM 3aBOJIE, JIPEBECHO-
CTpY)KeUHOM TpeanpusaTuu. [louemy Heab3s MCIOJIB30BAaTh OCH3WH JUIS PO3JKHTa JPOB.

BcnoMHUTB «4TO Takoe mIomanab», «CAMHULBLI U3MCPCHUS ILIOIIAA).

IIpoexmnas 3a0aua Ne 1.'Y Bac Ha cToNax HaxoAsATcs J1MO0 KyOuk PyOuka, mmbo
MaJjieHbKas yrmakoBKa caxapa- paduHaga. Haligure momanp 1menoro KyOuka u OOIIyiO
IoMaas 9 Majgbix KyOMKOB, M3 KOTOPBIX COCTOUT OONBIIOMKYOHK; WU 10N yITaKOBKH
caxapa W OOy TUIOMAJh BCEX KYCOYKOB caxapa B ymakoBke. CpaBHHTE 3HAYCHHSI
IJIOMIAAN LIeJIoN (Urypbl U cCyMMapHOW miomanu ee vacteil? Kakyro 3aKOHOMEpPHOCTb
MBI MOKEM HaO01aTh?

Hanooovexkmut u 05yCJ106JleHH06'mb UX YHUKA/1bHblX ceoiicme Pe3Kum



yeeinuienuem nﬂomadu noeepxnocmu yacmuuy. HaHO4YaCTHUIbI, HAHOIIJICHKH,
HAHOBOJIOKHA, HaHOTPY6KI/I, HaHOIIAapHuKH, ICHAPHUMCPLI, LCOJUThI, KBAHTOBBIC TOYKHU.

IIpoexmuas 3a0aua Ne 2. Yxo nocs uMmeet JyuHy 12-13 MM, a yacTulla MarHeTura
Fe304 — 20 um. YBenuubTe UX B

1 mummmapna pa3. C xkakumMu OObEKTaMU BBl Temeph OyJeTe UX CpaBHUBATH?
Kakue ¢usznueckre BeIMUUHBIU3MEHSIOTCS TPU U3MEHEHUU JTUHEUHBIX pa3MepOB?

lIpoexmnas 3a0aua Ne 3. Cxoybko TUCTOB Oymaru A4 BOWJET B CTakaH 00BEMOM
100 mn?

Kaxnoit rpynne Bbiansl JUcThl OymMaru A4 u xumuyeckue crakanbl oobsemom 100
mi. Kaxnas rpymma uier oTBETHa 3TOT BOMIPOC.

[Ipenmaraem moMors: COMHUTE JIUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOIILIO
B OJIUH CTaKaH?

Haiinure mmomanas otaensHoro jucta A4 W UIOHagb  MOBEPXHOCTHU
XUMHUYECKOT0 CTakaHa. Haiiure cyMMapHYIOIIIONa b KOMKOB OyMaru, HaxosIuxcs B
crakade?

I[eﬂaIOT BBIBOJI: OHa OKa3ajJlaCb 3HAYHUTCIIBHO OoubIIe mIonraa IMOBEPXHOCTHU
CTaKaHa.

Kakum o6pa3zomM Mbl yBEIMUUIM CYMMAapHYIO IUIOIIAAb MOBEPXHOCTH Oymaru?

(Ymenbiienrem o0beMa OJJHOTOJIMCTA)

Hanoo6vekmot u 00ycinoeieHHOCHb UX YHUKATbHBIX CEOUCHIE PE3KUM
yeenuueHuem NnaAOWa0U  NOGEPXHOCMU  YACMUY. HAHOYACTHUIIBI, HAHOIUICHKH,
HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIIAPUKH, JCHAPUMEPHI, I1€0JTUTHI, KBAHTOBBIC TOUKH.

Ilpoexmnas 3a0aua Ne 4. Halinure miomaab CBOCH YepernHOW KOPOOKH U
CpaBHUTE €€ C IUIOMIAJbI0 MOBEPXHOCTH OOJIBIINX IMOJYIIAPUA M YEPEITHON KOPOOKH,
ecu S(xopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, rae r=C/2m.

OObsicHeHue: OombIas IJIOMEAAL OOJNBIIUX TOTyMIAPUN OOBSICHIETCS HaJIUYHEM
MHOTOYHCIICHHBIX CKJIAJIOK.

Oxcnepumenmanvuas 3adaya. Ha cronax HaXoAsTCs CTajlbHAasl KHOIKA, JKEJIE3HBIM
IBO3/lb, KyCOUEK MEJHOW MPOBOJIOKH, MEJIHAsI CKpEIKa, TPaHyJibl aJlOMUHUS U LMHKA,
MITaTUB C TpOOMpKaMu, coisiHas KucioTa. [lomectute mpenioKeHHBIE Tella Ha JTHO
npoOUpPOK U J00aBbTE 3aT€M COJSIHYIO KHCIOTY (BBICOTa CTOJIOA MKUIKOCTU MPUMEPHO
1,5¢cm).

OmnummTe, 4YTO BBl HaOIOJaeTe B KaXAOM M3 MTPOOMPOK. 3HAKOMCTBO C

QJICKTPOXUMHUYCCKUM PAAOM HaHpﬂ)KeHI/Iﬁ MCTAJJIOB.



HazBanue HazBanne Uto Habmomaem | JleBee nimu mpaBee OTHOCUTEIBHO
o0beKTa H2 B 351/xuM ps

MeTasa, u3 Ay
KOTOPOTO

caenaH 00BEKT

BpIBOI: C KHCIOTOM B3aMMOJIEMCTBYIOT METAJUIBL: . .........

C KUCJIOTOM HE B3aMMOJEHCTBYIOT METAJUIBL: ........

- 3aganue no yueOHuKy M.A. AXMeToBa: 03HAKOMBTECh C TEKCTOM Ha c. 13.

- C KakuM Bbl CTOJKHYJUCH TpoTHUBOpeurieM? Meab u cepeOpo B HAaHOCOCTOSTHUSX
CrIOCOOHBI B3aUMOJICHCTBOBATh C KHUCJIOTAMH. YBEJIMYCHHUE TIUIOMIAIA TOBEPXHOCTHU
pearupyroIx 4acTUI] BIUSIET HE TOJHKO Ha CKOPOCTh peakinu (00beMHBIEC B3PBIBHI), HO
U Ha XapaKTep XUMHUYECKUX CBOWCTB.

[IpoekT «B nouckax KOJIIOUIHBIX PACTBOPOB»

4. XHUMHA HA CTPaxe 310POBbII.

Hoo. Bo3szouka iioda. Hoo uz anmexu.

IIpakmuueckas uacmo.

N3roToBiienre Moaenu MOJIEKYJIbI Hoda. DNeKTpoHHas, rpagudeckas hopmysa
nonallpoext «OOHapyxeHHe KpaxMala B MPOAYKTaX MUTaAHUS».

«Mapzanyoeka». Ilepmanzanam kaaua. Maprasen 1 €ro CTENIEHU OKACJICHUS
lIpakmuueckas uacmo.

Ornpenenenne MaccoBOW JTOJIM KUCIOPOAa B MOJIEKYJIE IEpMAHTaHaTa KaJusl.
Pacuer oTHOCUTENIBHOM TNIOTHOCTH KHUCIIOPOIA IO BO3AYXY.

Co6opka npubopa aJist ToTydeHUs KUCIOpOaa METOIOM BBITECHEHHUS BO3IyXa.

DKCTHepUMEHT: cOopka mpubopa JJIs pa3IoKEHUS IEpMaHTaHaATa KaJHsl.
KauecTBeHHas peakuus Ha Kuciaopoa.l[BeTHble peakiny ¢ IepMaHraHaTOM KaJus
(Hamp., mepMaHTaHAT Kausl ¥ CyIb(QUT HATPHSL, IP.)

Ilepexuce 6ooopooa. Ceoiicmea u npumenenue nepokcuoa 600opooa. CTeneHb
OKHCJIEHUS KHACIIOPOAAa B MOJIEKYJICTIEPOKCHIA BOJIOPOA.
Peakuus paznoxeHnus nepokcuaa Bogopoa. Kak npoBecTr SJKCIEpUMEHT.

Karanmuzatopsl. Oxcua mapranna (1V), bepmMeHT katana3a — KaTaiu3aTopsbl
PCaKIUH Pa3IoKEHUSI.
IIpaxmuyeckas uacme.

Oxcupa mapranna (1V): mHanucats GopMysTy BeIIecTBa M ONPEICTUTh CTCIICHb
OKHUCIICHUS.



Tpu npoOMpPKH, B KAKIOM HAXOIWUTCA HECKOJIbKO MJI alTeYHOH IepeKHcH
Bojioposa. Bo BTOpyl0 W TpeThi0 MNPOOUPKUM MOMECTUTE COOTBETCTBEHHO OKCH]I
mapranna (IV) (Ha koHYMke mmarens) W CBEXKCHATEPTHIA KapTodenb (Ha KOHYHKE

IITIATEIIs ).

Howmep npobupku | Uto nobaBuiu Uro Habmonaem

Hanucate ypaBHEeHHE peakluy ¢ 0003HAYEHUSIMU YCIIOBUM €€ POTEKAHMUS.

[Ipoucxonut nu peakuust B nepsoil npodupke? Ilpeanoxure npudop s
NOJIyYEHUSI BOJIOPOJIa MPHU Pa3IOKEHUUIIEPOKCUIA BOJOPOA.

Auemuncanuyunosasn Kucaoma. Ackopounosasn Kucioma.

Kucnotnocts cpenpbl. pH — HHAMKATOPHl CBOMMUPYKAMU.

IIpakmuueckas uacmo.

Onucanue buznYecKux CBOWCTB. [Ipurorosnenue pacTBOpPOB
ALETUIICATUIAIIOBOM U acKOpOMHOBOM  KHCIIOT. JencTBue  MHAUKATOPOB

(penondranenna, JaKkMyca U METUIOpPAHKa) Ha UX PACTBOPBHI.

UHUKATOPBI AlleTHIICATUIIUIIOBAS AcKopOMHOBas KUCJIOTA
KHCJIOTa
denondranens
Jlakmyc
MeTtunopanx

[IpuroroBiieHre oTBapa KpacHO# KamycThl. HaGmroneHue M3MEHEHHS I[BeTa OTBapa B
pa3HBIX pacTBopax (yKCYCHasl, TUMOHHAs, aCKOPOMHOBAas KHUCIIOThI, TTIOBapEHHAs COJIb,
ra3upoBaHHAas BOJIa, HAIIATBIPHBIM CHUPT, MHUIIEBas COJa, pacTBOpP MbUIa U
CTHUPAJILHOTO MOPOIIIKA).

B3aumopelicTBrue acKOpOMHOBOM KUCIOTHI ¢ MogoM. Bompoc: ais Kakux 1eaeid MOKHO

MCITIOJIB30BATh ATy PEaKIuio? (711 0OHApYKEHUST ACKOPOMHOBOM KHCIOTHI B MTPOTYKTAX

MIATAHUS).
1 pearent ackopOuHOBas 2 peareHT Yro HaOmomaemM nOpH HX
KHUCJIOTa nox B3aUMOJICCTBUU
Pu3nyecKue CBOMCTRA: dusnyeckue

.......... CBOICTBA;

.........




«3enenxka» uwnu  Opunnuanmoswvii  3eiaenwvtii. lIBeT TMOPOIIKOOOPA3HOIO
OpUJUTMAHTOBOTO 3eseHoro. [IpakTHueckoe3HauyeHUe U MOJyYEHHUE.

IIpaxmuueckas yacmeo.

dusnyueckre CBOWCTBA OPUIIITUAHTOBOIO 3€JICHOTO

Kak noka3arb NOAJIMHHOCTH  OpwIMaHTOBOro  3eneHoro. IIpoBenenue
MOCJIEIOBATENbHBIX PEAKIUN B OAHOW MPOOUPKE ¢ OPUITMAHTOBBIM 3€JICHBIM: BHAUale
B MpOOUpPKY A00aBUTh KOHLIEHTPUPOBAHHOW COJISTHOM KHCJIOTBHI, a 3aTeéM pacTBOpa
menoun NaOH. Odopmienue paboTel 10 CBOEMY YCMOTPEHHIO. 3aTeM OOCYIUTh: Kak
3a(UKCUPOBAIIN PE3YIbTaThl IKCIIEPUMEHTA (M3MEHEHHE 1IBETA, BBITIAJICHUE OCAJIKA).

[IpoekT «MOXHO JM HMCHOJb30BaTh OPUIIMAHTOBBIM 3€JICHBIM KaK HHIUKATOP
KHACIIOTHOCTHU CPEJIBI»

«Mbi10 uydecnoey . XO391CTBEHHOE U TYaJIETHOE, )KUIKOE U TBEPIOE.

IIpakmuueckas uacmo.

JlelicTBrE JJakMyca Ha PaCTBOP MbLJIa, pACTBOP CTUPATBLHOIO MOPOIIIKA

(1oka3aTenbCTBO IMIEIOYHOTO XapaKTepa MOIOIIUX cpelcTB). M3ydeHne ITHKETOK
TBEPAOTO M KHUAKOTO MbUIA (pa3indyne B XUMUUYECKOM cocTaBe). PacTBopeHne Mblia B
KECTKOU U aucTuiupoBanHoi Boje. D dext Tunnans. [Ipoekt «MputoBapeHue»

5. XuMHA NHIIH

Caxap, Kpaxmain, uennra03a — pOOCHMEEHHUKU 2I0KO3bl.

Uro Ttakoe gmaber. I JHMKEeMUYECKHM  WHIAEGKC  TPOIYKTOB  ITHUTAHHUS.
Xu
MUYECKUE MOJICIACTUTENN U UX KOBapCTBO.

IIpaxmuueckas uacmeo.
OrnpeneneHue MPOAYKTOB C BBICOKMM TJIUKEMHYECKHMM HHJIEKCOM (paboTa ¢
Tabnuieii). OnpenenseM MoCIacTUTENU: acapTaM, copour .... (Pabota ¢ sTukeTkamu.

OneIT:  B3amMoOjcHcTBHE  IMIOKO3bI ¢ ruapokcugom  memu  (Il),
CBEKETIPUTOTOBIICHHBIM.

UccnenoBanue VU3MEHEHUS COAEPkKAHUSI TJIOKO3bI B KPOBH IIOCIE
cOanaHCUPOBAHHOTO obema um  mocie ynoTpeOaeHus dbacrdyna:
KUPHUELIKOB,YUIICOB, CJIAJIKUX FA3UPOBAHHBIX HAITUTKOB.

Antomunuii: eenukuit u yyucacuoiii. IloueMy He cleayeT MOJIb30BaAThHCA
amomuHueBor nocyaoun? ComnepHuk kanbuus. Ocrteonopo3. Meramibl KOHCEPBHOU
OaHKWU.

lIpakmuueckas paboma.

CsoiicTBa aMIOMHHHS U 00J1aCTH INPUMCHCHHUA aJIIOMHHHA Ha OCHOBAHHUHU €TI0



cBoicTB (moBTOpeHue). CocTaBUTHTAOIIUILY, KIACTEP UITU CXEMY.

[IpoBeneHre XMMHUYECKUX PEAKLMd, XapaKTepU3yIOIUX amM(pOTepHbIE CBOWCTBA

coeanHeHn aTrOoMUHUA.ONbBIT 1. ATIOMUHAN U COJITHAS KUCIOTA.

HazBanue onbita | Yto HabmonaeM YpaBHEHHE XUMUYECKON peaKkuu

Bemoa: .............

HpO@KT «Ee BenmuuecTBo — KOHCCPBHAA OaHKa: SKCIICPUMCHTAJIbHOC OIIPCICIICHUC
MCTAJIJIOB).

Ykcycnaa kucnoma. CtonoBelil ykcyc, yKCyCHasi 3CCEHIMSA, JIEAIHAS

YKCYCHasl KMCJIOTa: B 4eM pa3Huila. CBOMCTBAYKCYCHOM KUCIIOTHI U €€ MPUMEHEHHUE.
PU3HOJOTHYECKOE BO3/IEUCTBUE KUCIOTBHI.

IIpaxmuueckas paboma.

CocraBieHne NOHITUIHON CXEMBI: «UTO 5 3HAI0 00 YKCYCHOM KUCIOTE»

KucnoTHOCTh pacTBOPOB MUILIEBOM COJbI U YKCYCHOUM KUCIIOTHI.

[Namenre muEeBoM COAbl YKCYCHOM KUCIOTOM: TPU3HAKH XUMUYECKON

peakuuu (BBIAEICHHE Ta3a, pe3KOe yBeIWYeHHE oO0bemMa PEeaklMOHHOW CMECH).
[ToBTOpUTH peakiuio ramleHusl COoAbl C MCIOJIb30BAHUEM HMHAMKAaTOpa (Hamp., OTBapa
KPAaCHOKOYAHHOM KarycThl). st uero Heo6XxoauMo ObLIIO MPUMEHEHHE UHIUKATOpa?

O6paTI/ITB BHHUMAHHC, 4YTO BBIACJICHHC TIa3a YaCTO COIIPOBOKAACTCA

yBeJIMUEHUEM 00beMa peakiinoHHOM cMecu. Kakue Mepsl mpe1ocTOpOKHOCTH

HY>KHO COOJIOAATh MPHU MPOBEICHUN TAKUX PEAKIUI?
«Conenan nawa xcusup) (IIOBApEHHAs COJIb, MOTAall, T[JyTamar
HaTpuA....... riiayoepona COJIb, MEJIHBIMKYIIOPOC. .. ... )

[IumeBas cona, NUThEBask COJIa, KAJbIMHUPOBAHHAS COJA, KAyCTUYECKas COJla:
OJIMHAKOBbIE WJIH pa3Hble BenlecTBa.KauecTBeHHbIE peakliui B XUMUU.

Ilpaxmuueckasn paboma

OnpenenuTs: Kakoe U3 BellecTB (NMUIIEBas coja, KayCTH4ecKas coja,
KJIBLIMHUPOBAHHAS COJIA) SBJISIIOTCS COJIIMUYTOJIBHOM KUCIIOTHI.

Ompit 1. /leiicTBUE MHAUKATOPAMU.

Omnpit 2. JlelicTBHE Ha pACTBOPHI MUIIEBOM U KAYCTUIECKOUN COBI YKCYCHOM
KHUCJIOTBI

(uHA



HazBanue onbiTa Yrto nHaliromaemM BriBona

BeiBOA: ..........

[IpoBeneHne ONBITOB MOATBEPKAAET, UTO MHUILEBAs COAA,
KaJIbLMHUPOBAHHAsL CO/a — 3TO COJHU CJIA00W yroJbHOMKHUCIIOTHI, a
KayCTHUYECKasl COJja — paCTBOPUMOE OCHOBAHUE.

O6CYI[I/ITB, KaK JOKa3aThb OIIBITHBIM ITYTCM, UTO IMUIICBAA COJa SABJIACTCA KUCJION
COJIBIO.

Bpeo numpamoe: mugh unu npaegoa. 1lonb3a HUTPATOB:
BaXHEUIIINE MUHEPATbHBIC yao0peHus
Kak ucroyHukazora. Kpyrosopor azora. [louemy BeHeprHa ~ MYyXOJIOBKA

mocaacT HACCKOMBIX (TaK OHa BOCITIOJHACT HCAOCTATOK

azora B 00JOTUCTBIX MecTax). HuTpaThl B KauecTBE MUIIEBBIX
KOHCepBaHTOB. Kakue npeBpaiiieHus: IpouCcXosT CHUTPATaMH B
opraHu3Me 4eioBeKka. A30T U €ro CTeTIIeHU OKUCIICHHS.

IIpaxmuueckas uacmo.

OrnpenenieHue MacCOBOM J0JIM a30Ta B KaJIMMHOM, HATPUEBOH U
aMMOHUMHON cenuTpe. BBIBO: Kakoe U3 HUX 0oJIeeIIeHHOE a30THOE
ynoOpeHue.

[Ipoext «BnusHME a30THBIX yA0OpEHUI HA POCT CAKEHIICB (hacOIm.

6. Pabora Hag mpoekTaMu — 5 4

6 Oman ev100pa memvl, NOCMAHOBKU Yeu, 3a0ay UCCAe008AHUAL.

7. Oman 8vl0BUNCEHUS 2UNOMESBI.

8 Oman naanuposarus nymu 00CmudiICeHus yeei
UCCc1e008amenbCKux (MPoeKmmusix) pabom u 8v1060pa HeobXxo0UMo20
UHCIMPYMEHMAaPUs.

9. Oman nposedernus yuebH020 UCCae008aHUs (NPOEKMHOU
pabomol) ¢ NPOMENCYMOUHBIM KOHMPOJIEM 3a XOOOMBbINOIHEHUS U
Koppexyueu pe3yibsmamos.

10. Oman ogopmnenus, npedcmasieHus (3aujumst) nPooOyKma npoeKmHuotl
pabomul

YYEBHOE OBOPY/1IOBAHHME:

HaumeHnoBaHue Kpartkue xapakTepucTuku
o00opynoBaHUS




Hudposas Hudposoii gatumk snekrpornpoBoanoctu Ludposoit natuuk pH
naboparopust HudpoBoii JaTYHK MOIOKEHUS

y4eHUYeCKas HudpoBoii gaT4uK TemMrepaTypsl

(pu3uka, [udporoii narunk abcomtotHOro nasieHus L{udponoii

XUMUS, ocummiorpaduieckuit 1atuuk Becwl sanexrponnsie yueonsie 200 T
ouoJiorus) Muxkpockomn: Hu(ppPOBOH WM ONTHYECKHHA

«Apxumen» HaGop asns uzroroBieHust MUKponpenapatoB Mukponpenapats! (Ha6op)

CoeauHUTETBHBIE TPOBOAA,

IporpaMMHO€ 0OecIieueHue,

METO/IMYECKUE YKA3aHUS

KommuiekT conmyTcTByromumx

3JIEMEHTOB JJIS1 OTIBITOB I10

MEXaHHKe

KoMImekT comyTcTBYIOMMX 3JIEMEHTOB /7Sl OTIBITOB MO0 MOJIEKYIISIPHOM
¢u3nkeKoMIUIEKT COMyTCTBYIOMIMX 3JIEMEHTOB IS OTIBITOB TIO
aneKkTpoAnHaMuKe KOoMITJIEKT COMyTCTBYIOUIUX JIEMEHTOB JIsl ONIBITOB 110
OTITHKE

Komruiekt nocyiel u
000pyI0BaHUS IS
YUYEHUYECKUX
onbITOB((pu3mKa,
XUMHSI, OOJIOTHS)

Crynka papdopoBas ¢ IECTUKOM

HaGop 6anok st xpaneHust TBepapix peaktuBoB (30 —50 mu1) Habop
CKJISTHOK ((pJIakOHOB) JUIsl XpaHEHUs1 pacTBOpoB peakTuBoBHabop mpubdopok
(ITX-14, T1X-16)

XUMUA
JleMOHCTpaIMOHHO CocTraB KOMIIJIEKTA:
eobopynoBaHue LlImamug demoncmpayuonnsiii xumuveckuti. Haznauenue: 1eMOHCTpaIns

pHOOPOB M YCTAHOBOK, OIIOPA, CTEPIKHU, JAITKU, MY(THI, KOIbIIa:HAJTHIHE,
BO3MOXXHOCTh 3aKPETUICHUS 3JIEMEHTOB Ha Pa3IMYHON BBICOTE: HAIUYHE
Annapam 01 nposedeHuss XUMU4eCKux peaxkyuii.

Ha3znauenue: nemoHcTpaus

XHMHUYECKUX PEAKLIH,

MOTJIOTUTENh MMapOB U T'a30B:

HaJ9ue,MaTepra Koiob:

CTEKIIO

Habop ons snexmpoauza 0emMoncmpayuoHHbliL:




HasnaveHwue: n3yueHne 3aKOHOB DJICKTPOIN3a, COOPKAa MOZICIN aKKyMYJISITOPa,EMKOCTb:
HaJINYHeE,

AJIEKTPOJIbI: HAJTMYHE

Komnnexm mepuvix xonb manoeo obvema:

Habop ¢gnaxonos (250 =300 ma 115t XpaHeHUs1 pacTBOPOB peakTHBOB). HasHaueHue: XxpaHeHne
pacTBOPOB PEaKTHBOB,

Tlpubop Onst onviMos no Xumuu ¢ INEKMPULECKUM MOKOM 1aOOPAMOPHDbILL)

[Ipubop A WILTFOCTPAIMK 3aKOHA COXPAHEHHUST MacChl BEIIECTB.

Henumenvhas eéoponxa:

Hasnauenwue: pa3zeneHue IByX KHUAKOCTEH IO MIIOTHOCTH,MaTepPHall BOPOHKH: CTEKIIO
Yemanoska ons nepeconxu eeugecms:

HasnaueHue: 1eMOHCTpAIIHSI OUUCTKY BEUIECTBA, IEPEroHKa, KOJIObI, XOJOMIbHUK IS
OXJIAXKJICHUS, aJVTOHK,IPOOKa: HATUYHE,

JUIMHA YCTaHOBKH: HE MeHee 550 mm

Ipubop ons nonyuenusi 2azo8.

Ha3HAYCHUE: MMOJIYUCHUE Ta30B B MaJIbIX KOJIMYECTBAX, (COCTAB KOMILIEKTA: He MeHee 6
NMpeaMEeTOB)

baus xombunuposanuas nabopamopras:

bans BogsHas: Hammumne,

KOJIbIIa CMCHHBIC C OTBEPCTHSIMH Pa3HOI0 AMAMETPA; HAJIMUHUE, JIUTKA 3JICKTPUICCKAS
HaJIM4ue

Dapgoposas cmynka ¢ neCMuKoM:.

Hasnauenwue: ij1s1 pa3MenbueHUs KPYITHBIX (PaKIUil BEIIECTB U IPUTOTOBJICHUS TOPOILIKOBBIX
cmeceiKomrmmexT Tepmomerpos (0 —100 C; 0-360 C)

KommuiekT xuMuueckunx
pEaKTHUBOB

CocraB KOMIIJIEKTa:

Habop «Kucnote» (a30THas1, cepHas, consiHasi, opropocdopHas)

Hab6op «'mapokcnabl» (THAPOKCH OapHst, THIAPOKCU KIS, THAPOKCH] KaJIbLIHS,
TUIAPOKCUI HATPHSI)

Habop «Oxcuasl MeTamuioBy (alfOMIHES OKCHIT, Oapus okcu, xkenes3a (I11) oxcun,
KaTbIusl okcut, Maraus okcun, menu (I11) okcua, mmaka okcun) Habop «Illemodnsie

U IIETOYHO3EMENbHBIC METAJUTBDY (JTUTHH, HATPUH, KaJIBITHI )

Hab6op «Meramien (QUITFOMUHUH, jKeIe30, MarHui, Me/Tb, ITMHK, OJIOBO)

Hab6op «Illenounsie u

I1€JI049H03eMETbHbIE METaJIIIb»

(TMTHIA, HATPWA, KAJIBITHI)

Hab6op «OrueonacHbie

BemecTBay (cepa, dpochop

(xpacHsrif), okcun pocdopa(V))

Hab6op «["anorensn (o, 6pom)

Habop «I"anorenunsn» (amIOMUHHS XJIOPU, aMMOHHMS XJIOpUA, OapHsi XJIOpUI, JKene3a
(IIT) xmopwup, Kanus HOAW, KA XJIOPU, KAIbIUSXIOPHI, TUTHS XJIOPU, MarHuUs
xnopu, meau (11) xmopua, Hatpus Opomu, HATpHst HTOPHIL, HATPHSI XITOPHI, [IHHKA
XJIOpH)

Ha6op "Cynbdatsl, cynbbuapl, cymbOUTH" (aTIOMIHAS CyTb(GaT, aMMOHHS CyTbQarT,
xenesa (II) cynmedun, xenesa (II) cynbdar, 7-mu BomHBIN, Kaius cyabdart, kodansTa (II)
cynbsdar, maraus cynbdart, meau (11)) cynsdar 6e3Boausiii, meau (I1) cynbdar 5-Tu
BOJHBIN, HATPUACYNIbGUA, HATPUSA CyIbQUT, HATPHUS CyIab(aT, HATPUs TUAPOCYNb(AT,
HUKENs CynbgaT

Ha6op "KapGonatel" (amMMoHHs kapOoHat, kamus kapbonar, memau (Il) xapOonar
OCHOBHOH, HaTpusl KapOoHaT, HaTpHsl ruapokapoonat) Habop "docdarter. Cunukatsr"
(xamust MmoHOTHIpOOpTO(OChaT, HATPHS CHIMKAT 9-TH BOMHBINA, HaTpus opTodocdar
Tpex3aMelleHHbIH, HaTpus auruapodocdar)

Ha6op "Aneratsl. Ponanuasl. Coennaenus sxene3a" (kanwms anerar, kanus peppo(1l)
rekcanuanug, kaiaus ¢peppo (I11) rekcanmonuna, kanuspogaHu, HaTPHs aLeTaT, CBUHIA
arerar)

Habop "Coennnenus mapranua" (kanus mepManrasat, maprasua (IV)

okcug, Mapranna (II) cynedar, mapranua xnopun)Habop "Coenunenus

xpoMa' (aMMOHUS IUXPOMAT, KU IUXPOMAT, KaJIusl XpoMaT, XpoMa

(1) xmopu 6-T1 BOTHBIN)

Habop "Hutpatsl" (amfoMUHUSI HUTPAT, aMMOHUS HUTPAT, KaJlusl HUTPAT, KaJTbLH
nutpart, meau (1) HuTpar, HaTpus HUTpar, cepeOpaHUTPaT)




Habop "MunukaTopbl" (J7aKMOH]I, METHIIOBBIH OpaH)XeBbIH, (eHOITATICHH)

Hab6op "Kucnopopaconepskalpe opraHiYecKre BelecTna" (aleroH, MnIepyH,
JUSTUIOBBIH 3Up, CIUPT H-OYTUIOBBIN, CIIUPTU30aMUIIOBBIH, CITUPT

n300yTUIIOBBIH, CIIUPT 3THIIOBBIH, (heHOI, GOpMaHH, STHICHIJINKOIIb,

YKCYCHO-3THIIOBBIN 3¢up) Habop "Yriesomopoasl" (OeH3MH, TeKcaH, HEPTh,

TOJYOJI, IIUKIIOT€CKaH )

Ha6op "Kucnotsr opranndeckue" (KMCI0Ta aMUHOYKCYCHasI, KUCTIOTa OEH30MHAs, KUCIOTa
MaclisiHasl, KUCJIOTa MypaBbHHasl, KHCIOTAO0JICMHOBAs, KICIOTa MaTbMUTHHOBASI, KHCIOTa
CTEapUHOBAs, KUCJIOTa YKCYCHAsl, KUCIIOTa LIaBesieBas)

Ha6op "YraeBoapl. AMunbl" (aHWINH, aHWIMH CEPHOKHUCIBINA , J[-TJIIOKO3a, METUIIAMHH
TUAPOXIIOPHU]] , caxaposa)

Konexmmg "Thnactmaccer”

Komnekmus "Tommuso"

Komnekmus "Uyrys u cranp"

Kommekmus "Kayayk"

Komnexmus "IlIkana tBepaocTu"

Habopbl mist MOJETUPOBAHKS CTPOCHUS OPTAaHMYECKHX BEIICCTB (YICHHUYECKHE) HE MEHee 4 IIT.

YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJBLHOTO
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHUAJBI TSI YYEHUKA

1. Xumunueckas surukiaoneaus. T 1. M., 1988 r.
2. Kykymikun FO.H. «Xumus Bokpyr Hac», M. Beicmas mikona, 2018 r..
3. B.U. Ky3nenoB «XuMust Ha MOPOre HOBOTO THICSYETETHUS», «XUMHS B IIKOJE» No

1, 2017.
4, AM. KOaun u apyrue. «Xumus 1 ac». M. «Xumusa2002.

METOINYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

1. O.C.Tabpuensn, I'.I". JIpicoBa «HacTonpHas kHUTA yauTenss Xumumy». , J{poda,
2017.
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n3nanne. M.: Beicmias mxkoia, 2009

6. AxmeroB M. A., 3oposa E.}FO. OGyueHne XuMuu Kak MpoIecc pa3BUTHS

w
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9. BopontioB A. IIpoekTHas 3aga4a [IiekTpoHHblii pecypc] / Boponmos A. -
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CII6: oOpazoBarenbHblli IIeHTp «Yyactue», OOpazoBaTelbHBIC
npoekTsl, 2011 — 108 c. (cepus Hanomikosna)

11.T'abpuenssa O.C., OctpoymoB W.I'. IlponeneBruueckuii Kypc
«Crapt B xumutoy/ ['abpuensn O.C.- KypHan «XUMUSB MIKOJIEY.-
2005.- Ne 8.- C. 19-26

12.Tony6 I'.b., Ilepenviruna E.A., Yypaxoa O.B. OcHOBbI
MIPOCKTHOM JESATEILHOCTH IIKOJIBHUKA: METOIMUECKOE MOCOOHue 10
IPENOJIaBaHUI0 Kypca (C UCMHOJIb30BAaHUEM TETPaJEil Ha MEeYaTHOU
ocHore)/ Ilox pemakumeit mpodeccopa E.S.Koranma. - Camapa:
N3narenscTBO «YuebHas nureparypay, U3gaTensckuii oM

«Denopony. 2006. — 224 c.
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Kputepnanbaas Ta0JIMIA OLEHKH MPOEKTa’

Ipunoxenue Nel

a

Kpurepuit ba3oBelii ypoBeHb [ToBbIIeHHBI ypOBEHB
1 6ann 2 bamna 3 bamna 4 Ganna 5 6annos 6 OanoB 7 6annoB 8 bamos
Yuenuk Yuenuk YueHuk onucan | YyeHUK VYuenuk Yuenuk Yuenuk VYueHuk
MOATBEP NI 00BSCHUI CUTYyaLMIO U 000CHOBAJ npoaHaiu3upo | HasBall chopmyHMpoBa | ykazai
MIOHUMaHHe IPUYKHBI, 110 yKa3aj CBOH UJICATBHYIO BaJ cutyaruto | HEKOTOPBIE 7 mpobiemMy Ha | HEKOTOpBIE
ITPHUYHHBI

poOJIeMBI, KOTOPBIM OH HaMepeHus (>xemaemyro) Y Ha3Baj p OCHOBE MOCTIEICTBUS

— CYIIIECTBOBaH

< copMynUpoOBaH | MPUCTYIUI K CUTYyaIus MIPOTHUBOpEYHE Him JIETaJILHOT O CyIIIECTBOBA

5 .
HOH yduTeneM CIICHHIIO MeX aHanm3a HUS

3 ¥ p e poGIIeMsl,

§ pOOIEeMBI, UAeaTbHON U copMynupos | CHUTyaLu U | mpoOsieMbl

s copmynupoBaHH peanpHOI aHHOM ¢ MIPUBEN aHAJIHN3

2 Ol yuuTesneM cuTyanuen IIOMOIIbIO IPUYMH ee

E yauTen CYILIECTBOBAHU

Q

]

=

! Nannas cucrema oueHuBanus, npuusatas 8 OOII OO0 T'BOY COII Nel r. Hedreropcka, cocTapieHa COIIacHO METOJAUYECKMM PEKOMEHAALMAM U3 cOOpHUKa DulMaHa
N.C, Tonyo TI'.b., Ilepemsrmaoii E.A. «Ilopsmox ¢opmupoBanms pazgena «CucremMa OINEHKH JTOCTIDKEHUS IUTAHUPYEMBIX PE3yIbTaTOB

00pa3oBaTenbHOM MporpaMMbl OCHOBHOTO 001iiero oopasosanus». — Camapa. 2012.

OCBOCHHS OCHOBHOH
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Yuenuk YueHuk ¢ YueHuk Yuenuk Yuenuk Yuenuk Yuenuk VYyenuk
TOATBEPINIT TIOMOIIBIO copmynupoBai | chopMyTUpoBa | MPEITOKUI o0ocHOBaI MPEIIOKIIT MIPEIIOKIIT
MIOHUMAaHHe yuuTens 3a/1a4H, JI IeNb POeKTa | Ccrocod JOCTIKMMOCT | BO3MOYKHBIE CTpaTeTUIo
LIeJIU U 337124 copmynupoBa aJICKBAaTHBI 1IETIM | HA OCHOBaHUU y0OenuTbes B b LIEJU U CIOCOOBI JIOCTYDKEHUS

2 MIPOEKTA, 3a/1a4H, MIPOEKTA, po0JIeMBI, JIOCTHXXEHUU Ha3BaJ PUCKH | PELEHUS LIeJIN Ha

= cOpMyIIMpOBaH | COOTBETCTBYIOIIM | ONpE/ICIICHHON chopmynupoBa | menu poOJIEMBI OCHOBE

§ HBIX Y4UTEIeM € LIeJIM IIPOeKTa COBMECTHO C HHOH aHanu3a

% yuuTenem COBMECTHO C aJbTEpPHATHB

E)f yUHTENEM Bl
ITocne [Tocne YueHuk YyeHuk ykazan | Y4eHHuK Yyenuk Yyenuk Yyenuk
3aBepIICHUS 3aBepIICHUS BBICTPOHI B BpeMms, 3aUKCHpOBal | CIUTAaHUPOBAT | TPEUIOKHUIT 000CHOBaJ
MPOEKTA YUYECHUK | MPOEKTa YYEHUK XPOHOJIOTHYECK | HEOOXOMMOe pe3ynbpTaThl TEKYLIUH JIEHCTBUS HEo0X0aUM
pacckaszail, 4To onucan oM JUISL TEKyLIETro KOHTPOJIb C (arm) B ISCERINE
OBUIO CHIENIAHO B | TOCIIEIOBATENBHO | TOCIENOBaTedb | BBHIIOTHECHUS KOHTPOJIA 3a y4eToM COOTBETCTBMU C | peanu3alin
xoyie paboTsl CTb U HOCTH copMynupoBa | COOTBETCTBHE | crielU]pUKH 3a/1a4aMu U IpOEKTa

o HaJ MPOEKTOM B3aUMOCBS3b copMyIIMpoBaH | HHBIX M JIEATENBHOCTH | Ha3Ball pecypcehl

% MPEANPHHITHIX HBIE COBMECTHO | COBMECTHO C JIeSITebHOCTH | (IIaroB) HEKOTOpHIE

) JeNCTBUI C y4uTeleM YUHUTEIEM IJ1aHy HEOOXO/IMMBbIE

% EeUCTBUS EeHCTBUMN pecypcesl

S (aru) (1aros)

=

@ Ilocne Ha sramne Yuenuk YueHuk ykaszan, | Y4eHHK Yyenuk Yyenuk Yyenuk

% 3aBepIICHUS TUTaHUPOBAHHUS JIeTaIbHO KakuM 00pa3oM | ommcal 000CHOBaHO copMynupoBa | CIIAHUPOBA

E MPOEKTa YICHUK | YUEHHK OMHCa orucan OH IUIAaHUPYET XapaKTEepUCTH | Ha3Bal 1 1

5 orucan MPOIYKT, XapaKTEePUCTHK | MCIIONB30BaTh K{ TIPOJYKTa, | MOTEHIMAJIbH | PEKOMEHAALWU | MPOIBMKEHU

S IOy YCHHBIN KOTOPBIi U TIPOAYKTAa, MPOIYKT C y4eToM BIX o € WIIM yKa3all

% MIPOAYKT TIpeIoiaraer Ba)KHBIC U5 €T0 3apaHee MoTpeOuTeNe | WCIONB30BAHU | TPAHUIIBI

8 E TIOTTyYHUTh HCIIOTb30BaHUS 3a/ITaHHBIX it 1 obmactu 10 HCIIONIb30Ba

g % KPUTEPHEB WCIIONB30BaH | MOTYyYEHHOTO HUS

% E OILIEHKU WS IPOAYKTAa | MPOAYKTA MIPOIYKTa

l% § MPOIYKTa IPYTUMHU
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PaGota ¢ uadopmarueit

VYyenuk Yyenuk Yyenuk VY4eHuk ykaszan, | Y4eHUK VYuenuk Yuenuk npu VY4enuk
yYKa3blBa€T  Ha | YKa3bIBaeT Ha BBIIENIII U3 Kakast CaMOCTOATENb | opraHm3osan | IUIAHWUPOBAHUU | caMOCTOSITEN
OTCYTCTBHE OTCYTCTBHE 0003Ha4YEHHBIX | MH(OPMAIMA MO | HO Ha3BAI TIOUCK pabotbi BHO U
. BBIJIETIHIT
nH}popManum, KOHKPETHOH yUHUTEeNneM TOMY WITH BUJIBI nHpopmanuu A apryMeHTHp
BOITPOCEHI, TIO
BO BpeMs | MH(OpPMALUH BO BOITPOCOB LIS WHOMY HCTOYHHKOB, B KOTO pHM’ OBaHO
BBINTOJTHEHHS BpeMsi W3y4EHUs, T€, BOIIPOCY, U3 KOTOPBIX COOTBETCTBHH | geoGXOMHMO TIPUHSLIT
TOTO JIEUCTBHS, | OOCYXKIIEHHUS C nHpopmanment MOCTABJIEHHOMY | OH IUIAHUPYET | C IJTAHOM MOJYYUTh pelieHue o
S JUIL  KOTOPOTO | PYKOBOAMTEIEM 10 KOTOPBIM HE | Y4HTEJIeM WU HOJIy4YUTb pabort 1o CBEICHUS U3 3aBepIICHUN
=
g 3Ta o0I11ero miaHa oOaaer. CaMOCTOSITENIBH | MH(POPMAIIUIO, | MPOCKTY HECKONBKHX sTama cbopa
5 uHbopManus JIeATENLHOCTH B 0, HEOOXOIMMa | PEeKOMEH/I0Ba MCTOYHHKOB nHpopmanu
=
= HeoOxoauma, paMKax IpoeKTa, ULt HHYIO u
5 3a1aBas 3a]1aBast BOIPOCHI BBITIOJTHEHHS yuuTeneMm
S BOIPOCHI TIPOeKTa
=
Yuenuk YueHUK U3N0KWI | YUEHUK HazBall | YYEHHK Yyenuk Yyenuk Yyenuk Yuenux
M3JI0KUIT Te parMeHTsI HECOBIIAJCHUS B | UHTEPIIPETUPOB | yKas3al Ha NIPUBEI peansoBal MPE IO
TIOJTYYEHHYIO TIOJTYYEHHON CBEJICHUAX, aJl MOMYYEHHYIO | BBIXOJSIIHE oObsicHenne, | NPSVIOKEHHbIA | Criocod
yUHTeIeEM paspenieHus
uHbOpMAaLIUIO undopmanuu, cozepxKaiuxcs | MHGOPMALMIO B | U3 00LIero Kacaroreecs
croco0 MPOTUBOPEY
KOTOpBIE B HCTOYHHKAX KOHTEKCTE psioa wim JaHHBIX paspelieHHs —
= OKa3aJIuCh uHdopmanuy, CoJlepKaHNA npotusopeda | (CBEAEHHIA), NPOTHBOPEYHs | IPOBEPKH
g HOBBIMU JUIS HETO | MPEMIOKEHHBIX | MPOEKTa e Apyr BBIXOJLINX WIK IPOBEPKU | JOCTOBEPHOC
a WJIM 3a11aj YUUTEIIEM. apyry U3 00IIero NOCTOBEPHOCTH | TH
S}
—? BOIIPOCHI Ha CBECHUS. psina, uin uHpOpMaImH uHpOpManm
= TIOHMMAaHHe o6HapyKeHH 1
<
% BIX
=] IPOTHBOPEUH
& it
o
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CdopMupoBaHHOCTH TPEIMETHBIX 3HAHUMT

M CIIOCO00B AeATEIbHOCTH

YyeHnk YueHuk npuBen YyeHuk VYyeHuk caenain | YUeHHK YyeHuk Yyenuk caeman | YueHHK
BOCIIPOM3BEI npuMep, NPEITI0KUI U | BBIBOJ CII€Jal BBIBOX | BBICTPOUI B | BBIBOJ Ha | moarBepaun
ApryMEHTALMIO | MOATBEPKNAIOIIA | MPEAIPHHSI (IpHCOETUHIIIC (MpucoesHIIT | COOCTBEHHOH | OCHOBE BBIBOJI
. . Csl K BEIBOZLY) JIOTHKE KPUTHUYECKOTO
H BEIBOJI, 1 BBIBOJI, JIEUCTBHS 110 s K BBIBOJTY) Ha COOCTBEHHO
. Ha OCHOBE | COBOKYIHOCT | aHajau3a .
pKaIuecs HMCTBOBAHHBII | MPOEKT H o
] COACpKalnee 3anMcTBOBa POCKTY, OCHOBC MOJTy4YE€HHOM b Pa3HbBIX TOUEK 1
= B U3yYEHHOM W3 WCTOYHHKA OCHOBBIBAsICh Ha | MOJYYEHHOH uHpOpMaLmH apryMeHTOB, 3peHust Wiy | @pTyMEHTaI
% HNCTOYHUKE I/IH(i)OpMaIII/II/I HOHy‘IeHHOfI I/IH(i)OpMaHI/II/I u u IpUBEJI | NOATBEpKIa COIIOCTaBJIEHUSI el nim
/M v
o uHpOpPMAIIT HHPOpMAITTH TIPUBEIT XOTSA ObI | HECKOIBKO IOIMX BBIBOJI | MEPBUYHOM U | caMOCTOSTEN
2 .
= OJIMH apryMeHT | APTYMCHTOB BTOpUYHON BHO
<9
a WIM  JAaHHBIX HH(pOPMAINH, TNy YeHHbI
=4 ISt €ro
g MU
Z MOJITBEPKIEH
) JTaHHBIMH.
e nst
YueHuk B pa6ote u B YyeHuk Ommbku
MPOAEMOHCTPUPO OTBETax Ha MIPOAEMOHCTP OTCYTCTBYIO
BaJI IOHUMaHHUE BOMPOCHI TTO upoBan T
CoJIep>KaHus COJIeP>KaHUIO cBOOOIHOE
BBITTOJTHCHHOM paboTsr BJIaJICHUE
paboTsr OTCYTCTBYIOT IIpEeIMETOM
rpyObIe OIMOKK | MPOEKTHOM
JIeITEIbHOCTH
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v Yuenuk YueHuk Ha3zBal VYueHuk Ha3Bajd | YUEHHUK HazBall | YUEHUK Yuenuk Yuenuk VYyenuk
E BBICKa3aJ CBOE TPYIOHOCTH, C CUJIbHBIE cima0bie MIPUBEI MIPE IO apryMEeHTHpOBa | MpPOAHAIU3U
E BIEYATJICHUE OT | KOTOPHIMHU OH CTOPOHBI CTOPOHBI MIPUYUHBI croco0(br) JI BOSMOXKHOCTh | pOBaji
g pabotsI HaJ | CTOJKHYJCS IpU paboThI Haz paboThI Haj YCIIEXOB U MIPEOJIONEHHS | UCIOIb30BaTh pe3ynbTaThl
? MIPOEKTOM pabore Hax MIPOEKTOM MIPOEKTOM Heyaa4 TpyAHOCTEN OCBOCHHBIE B paboTHI HAJT
= MPOEKTOM (TpymHocTei) | (m30exaHMs xoze IIPOEKTOM C
B paboTe Hax | Heynmad), C MIPOEKTHOI TOUKH
= MIPOEKTOM KOTOPBIMHU OH | PaOOTHI 3peHust
3 CTOJIKHYJICS YMEHHUSI B YKU3HCHHBIX
E nipu pabore JIPYTUX BUAaX IJIaHOB Ha
g Haj JIeSITeIbHOCTU Oymyiiee
g ’E MIPOEKTOM
S 9
S B
O =
Yuenuk Y4eHuK U3Nn0Xuin | YYeHUK VYuenuk Yuenuk Yuenuk Yuenuk YueHuk
U3TI0KUIT BOIIPOC C | M3JIOKWI TEMY, | W3JOXKHI TEMY, | HU3JIOKUI MOCTaBMII H3JI0KUIT IpeACTaBUII
BOIIPOC ¢ | cobmoneHnemM BKJTIOYATOIILYIO BKJTIOYATOIILYIO TeMy, Leb BOIIPOC, uHpopmanu
= COOITIOICHIEM HOPM HECKOJIBKO HECKOJIBKO HUMEIOIIYIO MUCBMEHHOW | CaMOCTOSsITENbH | 0 B (hopMe U
S = HOPM ohopmiteHUs BOIIPOCOB ¢ | BOIPOCOB C | CIOXHYIO KOMMYHHKAIl | O MPEUIOKUT Ha
,‘:’ % ohopmiteHns TEKCTa u | cobmroneHueM COOJIIO/ICHHEM CTPYKTYPY H UU " CTPYKTYPY HOCHUTEIIE,
2 E( E TEKCTa, BCIIOMOTATENbHOW | HOPM U MPaBWJI | HOPM M IPaBWI | TPaMOTHO OTIpeIeNnI TEKCTa B aJIeKBaTHBIX
2 E g 3a/IaHHBIX rpaduKH, ohopmiteHHs ohopmiteHHs UCTIONB30BAT | JKaHp TEKCTa. | COOTBETCTBHUH C | IEITH
E B § obpasnom 3a/IaHHBIX TEKCTa TEKCTa U | BCIIOMOTaTelhb HOpMaMH KOMMYHHKAI]
] § 5 obpasom BCIIOMOTATEIbH | HBIE CPEICTBA, JKaHpa uu
g = % oifi  rpaduku,
2 z = 3aJJaHHBIX
2 z £ o0pasmom
O g =
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VYyenuk Yuenuk YueHuk Yuenue Yuenuk Yuenuk Yuenuk VYyenuk
BBICTPOWJI CBOIO BBICTPOUJI CBOIO CaMOCTOATCIIbH HCIIOJIB30BaJl aJICKBATHO CaMOCTOATCIIb pcain3oBaia CaMOCTOATEI
= peUb B peyb B O MMOATrOTOBHJI Ppa3JINYHbIC HCIIOJIB30Bal HO JIOTUMYCCKUC BHO
5 COOTBCTCTBHU C COOTBCTCTBHU C IJIaH B€p6aHLHLIe HeBep6aJ’ILHLI HCII0JIB30BaJ nim pcain3oBal
=
,g HOpMaMHu HOpMaMH BBICTYIIJICHUSA U cpeacTBa € CpeAcTBa HeBep6aJ’ILHLI PUTOPUICCKHUC JJOTUYCCKUC
g ) CCKOro CCKOrI'o sA3bIKa, CO6J'IIOJIEU'I KOMMYHHKallH nim € Cp€ACTBa IIPpUCMBI, nin
a = py pYy YH p p
§ 2 § sA3BbIKa, 06pa1ua51c1> K HOPMBI IOJATOTOBJICHH nim MpEAJIOKCHHBIC PUTOPUIECCK
= N
E g E O6paHlaHCB K IJ1any, HY6J'II/I‘IHOI/I bIC HArJIaaAHbIC rpaMOTHO YUuuTeiieMm HC MPUCMBbI
<
8 5 é TEKCTY, COCTaBJICHHOMY C | pe4d U MaTepHuabl, HIOJr OTOBJIEH
g = e COCTaBJIEHHOMY | IOMOLIbIO periaMeHT HPEIUIOKEHHBl | HBIE
E_ E‘ § C IIOMOLLBIO YUUTENSA € y4UTeIeM HarJIsHbIE
(=3
=2 g [5 YUUTEIIA MaTcpuaibl
O = >
ConepikaTesibHOE ONMUCAHNE KAKIOT0 KpUTEPUSI
Kpurepuii YpoBHHU ¢HOPMHUPOBAHHOCTH HABBIKOB MPOEKTHOM /1A TeJIbHOCTH
basosblii IHoBbIIeHHBII
CamocrTo- Pabora B 11e710M CBHIETENBCTBYET O CIIOCOOHOCTH Pabora B 11e110M CBHAETENBCTBYET O CIOCOOHOCTH CaMOCTOATEIHHO CTABUTH IPOOIEMY H
SITeJIbHOE CaMOCTOSITEJIBHO C OIIOPOl Ha IIOMOIIb PYKOBOIUTENS CTaBUTh HaXOIUTh IIyTH €€ pelIeHNs; IPOAEMOHCTPUPOBAHO CBOOOIHOE BIIaCHUE JIOTHYECKUMU
npuoGpe- po0ieMy 1 HaXOIUTh IIyTH €€ pelIeHNs; IPOAEMOHCTPUPOBaHa | OIEepanusMH, HAaBBIKAMH KPUTHYECKOTO MBIIIJICHUS, YMEHHE CAMOCTOATEIbHO MBICIINTH;

TeHHe 3HAHUH

CHOCOOHOCTH TPHOOPETaTh HOBBIE 3HAHUSI U/UJIH OCBANBATh

MIPOAEMOHCTPUPOBAHA CIIOCOOHOCTh Ha 3TOH OCHOBE IPHOOPETAaTh HOBBIE 3HAHUSI W/HJH

U peleHue HOBBIE CIIOCOOBI 1€HCTBUH, IOCTUraTh OoJiee IITyOOKOro OCBaMBaTh HOBBIE CIIOCOOBI ICHCTBUH, JOCTUTATh Oosee TITyOOKOro MOHNMAaHUS
npoo6Jem [IOHUMAaHHUS U3y4E€HHOTO pOOIEeMBI

3HaHune [IponemoHCTPHPOBaHO NOHMMAHHUE COIEPKAHMS BBITOJTHEHHOH | [IpogeMoHcTpupoBaHO CBOOOJHOE BiIaJJeHUE IPEAMETOM MPOEKTHON AESTEIbHOCTH.
npeaMera pabotel. B pabore 1 B 0TBeTax Ha BONPOCHI 110 COAEPKAHUIO OumoOKH OTCYTCTBYIOT

PpaboTHI OTCYTCTBYIOT I'pyObIe OIIMOKH

30




Peryas- IIponeMoHCTpHpOBaHbI HABBIKY OMPE/ICIICHUS TeMbL U PaboTa Ti1aTeNbHO CITAHMPOBAHA U MIOCIIEI0BATENILHO PEalM30BaHa,
THBHbIE TIAHUPOBAHHUS PaGOTEL. CBOEBPEMEHHO MPOHICHBI BCE HEOOXOIMMBIE 3Talbl 00CYKICHUS U

AeUCTBHUSA IIPEACTaBIICHUS.

PaboTa nmoBeneHa 10 KOHIA U TIPE/ICTaBICHA KOMUCCHU;
Kon b U K KIS TBJISLIUCH CAMOCTOSITEIBH
HEKOTOPBIE ATaIlbl BHINOJHIIUCH IO KOHTPOJIEM U MIPU OHTpOI OPPCKIHA OCYLICCTRIIAIINCE CAMOCTOATCIIPHO
NoJIepKKe pykoBoautes. [Ipu 3Tom nposiBistoTCs

OTACJIBHBIC DJICMCHTBI CAMOOIICHKH U CAMOKOHTPOJIA

obOydaromierocs
Kommy- [IponeMoHCTpUPOBaHBI HABBIKH 0)OPMIICHHS MTPOSKTHON Tema sicHO ompesienieHa 1 TosicHeHa. TeKcT/coolIIeHe XopoIo CTpyKTypUpoBaHbl. Bee
HHUKAIHUA paboTHI ¥ TOSACHUTEIHHOMN 3aIUCKH, a TAK)KE IIOATOTOBKU MBICTIH BBIPa)KEHBI SICHO, JIOTUYHO, TIOCJIE0BATENBHO, apTyMEHTHPOBAHHO.

MIPOCTOM Mpe3eHTAI[i. ABTOpP OTBEYAET Ha BOIPOCHI Pabora/coobmienne BbI3bIBAET HHTEPEC. ABTOP CBOOOIHO OTBEYAET HA BOIMPOCHI

M M A O MoanmcaHo undposoi noanmcbio: MYHULMMNAJIbHOE
MyH L|| rI j-l b H E BIOZXKETHOE OBLLEOBPA3OBATE/IbHOE YYPEX/EHUE
"MAJIOBCKAA OCHOBHAS OBLLIEOBPA3OBATE/IbHAA LLUKOJIA"

El'OAm ETH OE DN: c=RU, st=KpacHospckui Kpai, street=KpacHOApcKMM Kpaw,

Mp6eﬁcmﬁ}paﬁ0H, C. Manoska, yn. WKonbHas 4. 24-a, l=c.
OBLUEOBPA3OBATE/IbHO b ieskeme sinrcaoiero
E YYPEXAEHME 2,648,100, 1-1203130325234303037 3738353530,

1.2.643.100.3=120B3135373631363337313836,

mn _

MAJIOBCKAA OCHOBHAS 12eoremomencvonrss

OBLLIEOBPA3OBATE/IbHA  iumimracerorors ssene o,
BIOAXETHOE OBLLEOBPA3OBATE/IbBHOE YYPEXAEHME

Fl LL| KO fl A" "MA/IOBCKASl OCHOBHAS OBLLEEOBPA3OBATE/IbHAS LUKONIA"
Jlara: 2023.08.18 16:22:12 0700
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