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IHHosicuuTeIbHAA 3aNIMCKA
[Iporpamma 0O0BEAMHEHHS TOTOJHUTEIHLHOTO OOpazoBaHus «Mup XuMUN»
Ui 8-X KJIACCOB COCTaBJIEHA B COOTBETCTBUHU C TpeOoBaHusiMu DenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa 00mero oOpa3oBaHHs BTOPOTO
MOKOJICHHUS.
Hannas ~ mporpamma  SIBISIETCS  NPOTrpaMMod  OOILIEHMHTEIIEKTYaabHOU
HanpasieHHOCTU. [IporpaMmma noctpoeHa Ha CIeAYIOUUX MPUHIIUIAX
- Ilpunyun nayynocmu (3HaHUS OCHOBAaHBI HA OOBEKTUBHBIX HAYYHBIX (haKTax).
- Ilpunyun nocredosamenvrocmu u cucmemamudnocmu (00y4eHHe OT MPOCTOTO K
CJIOKHOMY, «OT HE3HAHUS K 3HAHUIO, OT HEYMECHHS K YMEHHUIOY ).
- Ilpunyun  naensionocmu (OCYIIECTBICHUE CBS3M MEXIYy KOHKPETHBIM U
aOCTpaKTHBIM).
- [Ipunyun ocmovicrennocmu (IEPEHOC UMEIOIUXCSI 3HAHUA B HOBYIO CUTYAIIHIO).
- IIpunyun coznamenvhocmu u akmusHocmu (IPUMEHEHUE 3HAHUN Ha MPAKTHUKE).
AKTYaJIbHOCTh NPOrpaMMbl OOYCJIOBJIEHA TEM, YTO B y4e€OHOM ILIaHE
npeaMeTy «XuMus» OTBEAEHO BCEro 2 yaca B Hejento (8 Kiacc), 4ro AaeT
BO3MOXKHOCTh C()OPMHUPOBATH Y YUAILIUXCS JIUIIb Oa30BbI€ 3HAHUS MO TPEIMETY.
B toxe Bpems Bo3pacT §8-ro Kjacca sBISIeTCS BaXKHBIM JJIs MPO(eCcCHOHANTBHOTO
CaMOOIMpPEEICHNUS IKOJIbHUKOB. BO3MOXKHO, YTO MPOCHYBUIMICS HHTEpeC K
XUMHUHU MOXKET MepepacTu B Oyaymryro npodeccuro.

Ilegarornyeckasi 1ejiecOO0Pa3HOCTh 3aKJIIOYAETCSl B TOM, YTO 0a30BBIH
KypcC IIKOJIBHOW MPOTpaMMBbI MPEAYCMATPUBACT MPAKTUYECKUE PAOOTHI, HO HX
SIBHO HEJOCTATOYHO, YTOOBI 3aMHTEPECOBATh YUYAIIUXCS B CAMOCTOSTEIHHOM
pPUOOPETEHUH TEOPETUUYECKUX 3HAHUMA U IPAKTHYECKUX YMEHUN 1 HABBIKOB.

B pamkax HanpoHasbHOTO TpoekTa «OO0pa3oBaHHME» CO3/IaHHE IICHTpa
€CTECTBEHHO - HAYYHOW M TEXHOJIOTMUECKOH HampaBieHHOCTH «Touka poctay
MO3BOJIUJIO BHEJPHUTH B MporpamMmy HU(POBYI0 TaOOpaTOPHIO M Ka4eCTBEHHO
U3MEHUTH POIECC 00YUEHUS XUMUHU.

KonuuecTBeHHbIE  SKCHEPUMEHTHI  MO3BOJSAT  MOJYyYaTh  JIOCTOBEPHYIO
uHOPMAITMI0O O TPOTEKAHWHM TEX WM HWHBIX XHMHYECKHUX TIpoleccax, o
cBoiicTBax BemecTB. Ha OCHOBEe MONyYEHHBIX SKCIEPUMEHTAIBHBIX JaHHBIX
oOydaeMble CMOTYT CaMOCTOSITENIbHO JIelaTh BBIBOJbI, 0000IIaTh pe3yJbTaThl,
BBISIBIIAITH ~ 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJeT crmocoOCTBOBATH
TIOBBIIIICHUIO MOTHUBAIIMK O0yUYEHUS IKOJLHUKOB.
eas nporpammei:
dopMHUpOBaHUE Yy YYAIIUXCS HAyYHBIX MPEACTABICHUH O XWMHU B
MIOBCETHEBHON JKM3HU YeJOBEeKa dYepe3 MpoOyKICHHWE HMHTEepeca U pa3BUTHE
po(heCCHOHATBLHBIX CKJIOHHOCTEH K MPEIMETY XUMHUSI.
3agaum:
Oobpa3oBareibHbIE:
e PACIIMPUTH KPYro30p yUYalIUXCsS O MUPE BEILIECTB;
¢ HCIIOJH30BAaTh TEOPETUUECKHUE 3HAHUS 110 XUMHUH HA MTPAKTUKE;
o 00yYHTH TEXHHUKE 0€30MACHOCTH MPH BHIMIOTHECHUH XUMHUECKUAX
peakuuit;
o c(opMupOBaTh HABBIKK BHITIOJIHEHUS MPOSKTOB C UCTIOIB30BAHUEM
HKT u mudpoBoro o60opyioBanHus;



e BBIIBUTh TBOPYECKU OAAPEHHBIX OOYUAIOIIUXCSA U TTOMOYb
UM TIPOSIBUTH CeOsl.
Pa3BuBawiume:
e CIIOCOOCTBOBATH PA3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH 00YUAIONNXCS;
o (¢opmupoBats UKT-koMIeTeHTOCTH;
BocnurareabHbie:
e BOCIHTATh CAMOCTOSITEIIBHOCTD MPH BHIMIOJTHEHUN PAOOTHI;
¢ BOCIUTATh YyBCTBO B3aMMOTIOMOIIIH, KOJJIEKTUBU3MA, YMEHUE
paboTaTh B KOMaH/Ie; BOCIUTATh YYBCTBO JTUIHOM
OTBETCTBEHHOCTH.

CBs3b cofepKaHus NPOrPAMMbI BHEYPOYHOM 1eSITeJIbHOCTH C

y4eOHBIMHM NpeAMeTaMu:

Kypc BHeypouHOH IeATeNbHOCTH HIEHHO U COAEPKATEIbHO CBSI3aH C
0a30BbIM KypCOM XHMHU M MO3BOJSET MOAJEPKHUBATh B3aUMOCBSI3 TEOPUM U
OPAaKTUKH, (OPMHUPYET YCTOMUMBYIO NOTPEOHOCTh NPUMEHATH IIOJyYEHHbIE
3HAHUS U HaBBbIKU B IOBCEIHEBHON KU3HU.

[IporpaMmMa mocTpoeHa Ha OCHOBE MEKNpPeAMETHON HHTerpaunuu ¢ (pusmkoii,
MaTEeMaTHKOM, OMOJIOTHEN U JPYTMMH €CTECTBEHHO - HAYYHBIMU TPEAMETAMHU.
DopMBbI 3aHATHIA:
« Oecenpr;
o JICKLUY;
e CEMHHApBI;
e IPAKTUYECKOE 3AHATHE - XUMUYECKHUI dKCIIEPUMEHT;
o pabora Ha
KOMITBIOTEDPE;
e BBINIOJHEHUE U 3aIUTA IPOEKTOB.
Pe:xxum nposenenusi: 68 yacoB B rof - 1 pa3 B Hexento no 2 yaca. Bee 3aHsaTus
[0 BHEYPOUHOM JAEATEIbHOCTU MPOBOJATCS IIOCIE BCEX YPOKOB OCHOBHOI'O
pacnucanusi, IpOJODKUTEIBHOCTh COOTBETCTBYET pekoMeHnaanusam CanlluH, T. e.
40 MUHYT ¢ iepepbiBOM B 10 MUHYT.
MecTo nmpoBeeHusi:  3aHATHUS NPOBOJATCSA B yudeOHOM kaOuHeTe Xxumuu Ne 12
MOY: lllepnoBoropckas COLL Ne 47 nrr. Illepnosas ['opa
3nopoBbecOeperarolias opranuzanys o0pa3zoBaTebHOTO IpoLecca Ipeanoaraet
UCHONb30BaHuEe (HOpM M METOJOB OOyuY€HHUs, aJeKBATHBIX BO3PACTHBIM
BO3MOXKHOCTSIM IIKOJIbHUKA: MPAKTUYECKUE pabOThI, SKCTIEPUMEHTHI U OeceIbl.
Buabl nesiTeJJbHOCTH: MPEyCMOTPEHbI TeopeTndeckrue (12 4.) m mpakTuyeckue
3aHsTUd (56 4.).
ILnanupyemblie pe3yabTAThl 0CBOCHUS 00YYAKIMMUCS NIPOrPaMMbI
BHEYDPOYHOI 1eATEJbHOCTH
JINYHOCTHBIE pe3y/IbTaThl:
¢ OCO3HABaTh €UHCTBO U LIEJIOCTHOCTh OKPY>KAIOIIETO MUpAa,
BO3MO>KHOCTH €T0 [TI03HaBaEMOCTH U O0BSICHUMOCTH HA OCHOBE JIOCTHKEHUI
HAYyKU;




¢ TIOCTETIEHHO BBICTpaMBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHUE:
OCO3HAaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPAa30BaHMIO, B TOM YHCIIE U B
pamMKax caMOCTOATEIHHOU JACSITEIbHOCTH BHE IIIKOJIBI,

o OIICHUBATh KU3HEHHBIC CUTYAIIUU C TOYKHU 3peHHs 0€30I1aCHOTO
o0pa3a >KM3HU U COXPAHEHUS 310POBbS;
¢ OIICHMBATh SKOJOTHUECKHUI PUCK B3aUMOOTHOIICHUN Y€TTOBEKA U MPUPOIbI.

+ (opMHUPOBaTHh SKOJIOTHUECKOE MBIIUICHHWE: YMEHHE OLIEHUBATH CBOIO
NESTENIbHOCTh W TOCTYNKHU JAPYTUX JIOAEH C TOYKA 3PEHUS COXpPaHEHUs
OKpY’KaroIIel Cpeibl - TapaHTa KU3HU U OJIaronoiyyus JIIoael Ha 3eMIie.
MeTtanpeaMeTHbIMH pe3ylbTaTaMu u3yueHust Kypca «IlepBbie maru B
XUMHUNY SBJISIETCS (POpMUpPOBaHKE YHUBEPCATbHBIX YueOHbIX nerctBuid (YVY ).
PeryastuBnabie YY/I:

¢ CaMOCTOSITENIEHO OOHAPYXKUBATh U (POPMYITHPOBATH YICOHYIO
npo0JieMy, OTIPEENSITh 11eh YIeOHOH NesaTeIbHOCTH;

e BBIJIBUTATh BEPCHH PEIICHUS MTPOOIEMBI, 0CO3HABATh KOHEUHBIH
pE3yNbTaT, BBIOUPATh U3 MPEAJIOKEHHBIX M HCKATh CAMOCTOSATEIBHO CPEICTBA
JOCTHKEHHUS 1IETIH;

¢ OCYUIECTBIISTH IEJICTIONaraHUE, BKIIIOYAsk MIOCTAHOBKY HOBBIX LIETIEH,
npeoOpazoBaHre MPAKTHUECKOH 3a/1a4u B TIO3HABATEILHYIO;

e COCTaBIIATH (MHAWBHUIYAJTHHO WU B TPYIINE) TJIAH PEUICHUS MPOOIEMBI;
 paboTasi 1Mo TIaHy, CBEPSATH CBOU JACHCTBHUS C LEIBIO , IPH
HEOOXOMMOCTH, UCTIPABIISATH OUITMOKH CAaMOCTOATEIBHO;

o YUYUTHIBATh pPa3Hbl€ MHEHHUS U CTPEMUTHCS K KOOPAMHAIIMY PA3IHUHBIX
TIO3UIINI B COTPYAHUYECTBE;

e B JMAJIOTE C YUYUTEIIEM COBEPIIICHCTBOBATh CAMOCTOSITEIILHO BhIpaOOTaHHBIE
KPUTEPUHU OLICHKH.
ITo3naBareabHbie YY/I:

o AHAJIM3MPOBaATh, CPAaBHUBATH, KIacCU(PULIMPOBATH U 0000IIATH
(bakThl U SABIECHUS. BBISBIATH MPUUMHBI U CIIEICTBUS IPOCTHIX SIBJICHU.

¢ OCYLIECTBJSATH CPaBHEHHE, KIACCU(PUKAIINIO, CAMOCTOSTEIIHHO
BbIOMpasi OCHOBAHUS U KPUTEPHUH IS YKA3aHHBIX JJIOTHYECKUX OTEpaIuii;

o CTPOMTH JIOTUYECKOE PACCYKACHHE, BKIIIOYAIOLIEEe YCTAHOBICHHUE
IPUYUHHO-CJIEICTBEHHBIX CBS3CH.

e €031aBaTh CXEMAaTUYCCKHE MOJIEIH C BHIICJICHHEM CYIIECTBEHHBIX
XapaKTEPUCTHK O0BEKTA.

e COCTABJSATH TE3UCHI, PA3IMYHBIC BUJBI IIJIAHOB (IIPOCTHIX, CIOKHBIX U T.IL.).

« MpeoOpa3oBbIBaTh HHGOPMAIIMIO U3 OJHOTO BUAA B Ipyroi (Tabauily B
TEKCT U TIp.).

e YMETb ONPEIENIATh BO3MOKHBIE HCTOYHUKH HEOOXOIMMBIX
CBEJICHHI, TPOU3BOIUTH MOMCK WH(OPMAIINU, aHATTU3UPOBATh U OIICHUBATH €€
JIOCTOBEPHOCTb.

+ 000011aTh MOHATHUS - OCYIIECTBIATH JJOTUYECKYIO OMEPALUIO
nepexo/ia OT MOHITUN ¢ MEHBIIIUM 00EEMOM MOHATHSM C OOJBIIIM 00bEMOM;



e CTPOMUTDH JOTHYCCKHUE PACCYKACHUS, BKIIIOUAIOIINUEC YCTAHOBJIICHUC
MNPHUYINHHO-CICACTBCHHBIX CBSI3CH.

o OOBSCHATH SBJICHUS, MPOIECCHI, CBSI3U U OTHOILICHUS, BBISABIIEMbIE B
XOJIe MCCIEe0BaHMs, OCYIIECTBIATh BHIOOp Hambosee 3PPEeKTUBHBIX CIOCOO0B
peleHus 3a1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH.

KommynukatuBubie YY :

o yMeTh (opMylnHpoBaTh COOCTBEHHOE MHEHHE U  TO3UIMIO,
apryMEHTHUPOBAaTh €€ U KOOPAMHHPOBATH €€ C I[O3WIMU NapTHEPOB B
COTPYHMYECTBE TIPH  BBIPAaOOTKE OOIIET0 pemeHus B  COBMECTHOM
NesATEIbHOCTH;

o 0TOOpaXkaTh B pEUM COJIEPKAHUE COBEPILIAEMBIX IEHCTBUIM, KaK B
(dbopMe TPOMKOI COIMATM3UPOBAHHON PEeYH, TaK U B (popMe BHYTPEHHEH peuu;

e YMETh apTyMEHTHUPOBATh CBOIO TOUKY 3PEHHUS;

¢ YMETb OCYUIECTBIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B
COTPYIHUYECTBE HEOOXOIMMYIO B3aUMOIIOMOIIIb;

¢ yMeTh pabOTaTh B IPYyMIIE - YCTAaHABIMBATH pabOYne OTHOLICHUS,
3¢ (HEKTUBHO COTPYIHUYATH U CITOCOOCTBOBATH MPOTYKTUBHOM KOOTIEPAITUH.
IIpenmMeTHBIMU pe3yJIbTaTAMHU U3YUYCHHUS IIPEAMETA SBISIOTCS CIEIYIOIINE
YMEHHS:
¢ OCO3HAHHE POJIH BEILECTB;

e ONPEAEIATH POJIb PA3TUYHBIX BEIIECTB B MPUPOIE U TEXHUKE;
o OOBACHATH POJIb BEUIECTB B UX KPYTOBOPOTE;
e PAacCMOTPEHHE XMMHUYECKUX MPOIIECCOB;

¢ HCIIOJb30BATh 3HAHUS XUMHHU MPU COOJIOIEHUN TTPABUIT

MCIIOJIb30BaHUs OBITOBBIX XUMUUYECKHUX MTPENapaTos;
— pa3nuyaTh onacHble U 0e30macHbIe BEUIECTBA,
o TPHUBOJIUTH MPUMEPHI XUMUYECKUX MPOILIECCOB B PUPO/IE;

¢ HAXOAMUTh YEPThI, CBUJETEIBCTBYIONINE 00 OOIIMX MPU3HAKAX
XUMHUYECKUX MPOILECCOB U UX Pa3IUUUIX;
¢ HCIMOJb30BAHUE XUMUYECKUX 3HAHUU B OBITY;

o OOBSACHATH 3HAYCHHE BEIIECTB B )KM3HHU U XO3SICTBE UEIOBEKA,
o OOBICHATH MUD C TOUKHU 3PEHUS XUMUU;
o (opmupoBaTh MpeAcTaBiIeHUs 0 OyayieM npodeccuoHaaILHOM BBIOOpE.
Kpome Toro, 3aHsiTusi mpu3BaHbl NPOOYAWTH Yy Yy4yalIUXCs HHTEpPEC K
XUMUYECKON  HayKe, CTUMYJIMpPOBATh JalibHEWIllee H3yuyeHHE XUMHH.
XUMHYECKHE 3HaHUA, CHOPMUPOBAHHBICE HA 3aHATHAX, HWH(QOpPMaALMOHHAS
KyJIbTypa YyYalluXcs, MOTYT OBITh HCIOJB30BAHBI MMM JUIS PACKPBITHS
pa3IMYHBIX IPOSBICHUHN CBSI3U XUMHUU C KU3HBIO.

Crnoco0bI onpeesieHUs1 pe3yJJbTATUBHOCTH:

o Hauanonvit  konmponv  (cenmaops) B BUAE  BU3YAIBHOIO
HAOMIOZIGHUsT  Mejarora 3a  COOJIIOJIGHHMEM  BOCIUTAHHUKAMHU  TEXHUKH
0e30IacHOCTH, TOBEIEHUEM TpU PabOTe € MOCIEAYIOUUM O0CYKICHUEM;

o Texywuit xKoumponv (6 meuenue 6cez0 y4edH020 200a)B BUJE
BU3YaJIbHOTO HAOIOACHHS TeAarora 3a MPOLECCOM BBINIOJHEHUS YYalUMUCS



MMPaKTHYCCKUX pa60T, IIPOCKTOB, HHIAWBUAYAJIbHBIX SaHaHHﬁ, y4aCTusd B
HpC,Z[MCTHOﬁ HEACIC €CCTECTBO3HAHUA,

o Ilpomesrcymounuvtit KOHmpoip (memamuuecKkuit) B BUJe
IPEeIMETHOW JUarHOCTUKY 3HAHUS 1€TbMU IPONIECHHBIX TEM;

o Hmozoewvlii konmponas (mait) B BUJIe U3yUYCHUs U aHAJIA3a NIPOLYKTOB
TpyAa y4amuxcsi (IpoeKkToB; COOOIIEHUH, pedepaToB), Mpolecca OpraHu3alun
paboThl HAJ MPOTYKTOM U AUHAMHUKH JTMYHOCTHBIX U3MEHEHUI.
@opMbl yuéTa 3HAHMH, YMEHUH PU peau3aliy NPOorpamMmbl.
e Ompoc;
o OOcyxnenue;
« CamocrosTenpHas pabora;
o TectupoBanue;
o IIpesenTarus u 3ammTa TBOPUECKON pabOTHI (IPOEKTHI U JIp.).

B kosr1ie yueOHOTO0 roma 00y4aromunics J0KEH BBITIOJHUTD U 3aIIUTUTh
IIPOEKT.

Coaep:xanue Kypca

HHCTpYKTa}K 110 TEXHUKE 0€30IMaCHOCTHU IMPOBOAUTCA HA KAXKIOM 3aHATHUH IICPC
IMPOBCACHHUEM OKCIICPUMCHTA

1. Beenenue -2 yaca
2.DKCIepUMEHTAIIbHBIE OCHOBBI XUMHH - 16 4acoB
3.3HaKOMCTBO C MUPOM HaHOYaCTHUIl - 15 yacoB
4. Xumus Ha CTpaxke 3J0poBbsi - 15 yacoB
5. Xumus mumm - 15 yacos

6.PaboTa Hax mpoexkToM - 5 yacoB



Coaep:xkanue Kypca
HNHCcTpyKTaX MO TEXHUKE O€30MACHOCTH MPOBOAUTCS HA KAXKIOM 3aHITHH TIEpe]l TPOBEICHUEM dKCIIEPUMEHTA.

1. BBenenmue

1. Beéoonoe 3ansamue. 3HaKOMCTBO y4allIUXCs C HOBBIM yU4€OHBIM KypCOM BO BHEYPOUHOMU AESTENBHOCTH.
2. Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoXXJ1CHIE XUMUN KaK HayKu. CBsI3b XUMUU C IPAKTUYECKOH KM3HBIO YEJIOBEKA.

Ipakmuueckas yacmeo.
Coznanue nMo3HaBaTeIbHBIX KPOCCBOPJOB U JPYTUX MHTEPAKTUBHBIX yrnpaxHeHui Ha LearningAps.org unn MyTest.

2. JKcnepuMeHTAJIbHbIe 0CHOBBI XUMHH
1. Bewecmea. Ilpuemot odpawenusn c eewecmeamnu.

N3yuenne mpaBui TEXHUKM O€30MACHOCTH, NPEIYNPEeKIAIMKUX MW  3ampeliarimx 3HakoB. llepBas mnomols.
[IpoTuBOMOXKapHBIE CPEACTBA 3ALTUTHI.

3HaKOMCTBO C BEIIECTBaMH, BCTpEUAIOIIMMHUCS B OBITY: MOJHAs HACTOWKA, ME/b, aJlOMUHMI, COJb, MUILIEBas COAa,
JUMOHHAsl KHUCIIOTa, YKCYCHas KHUCJIOTa, BOAa, MEIHbIM Kymnopoc. OTiauuue BelecTB MO (PU3NYECKUM CBOWCTBAM:
arperaTHO€ COCTOsIHUE, IIBET, 3amax, BKYC, paCTBOPUMOCTh. [IpaBuia XxpaHeHus BelIecTB B JabopaTopuu. TOKCUYHOCTD
BEIIECTB JUISI JKMBBIX OPTaHU3MOB OIPEACISICTCS WX XUMHYECKUMHU CBOMCTBAMHU, HMX CIOCOOHOCTBHIO BCTYNaTh B
XUMUYECKue peakiuu. [IposiBNeHHs] TOKCHYHBIX BEHIECTB Yy YEJIOBEKA: XMUMHUYECKHU OKOT, pa3ApakeHUE CIU3HCTHIX
000JI04EK, KaTap JbIXaTEJIbHBIX IyTEH, aJUNIEPrUYECKHE PEAKIUH, OCTPhIE JI€PMATHUTHI, KAHIEPOTCHHOE JEHUCTBUE,
MOPAKEHUSI OpPTaHOB, BO3MOXXHOCTh JIETAIIbHBIX HCX0M0B. [IpaBmia orOopa BemiecTB (TBEpAbIC, MOPOITKOOOpA3HbIE,
KUJKWE, BOAHBIC PACTBOPHI, 0c000€ BHUMaHKE — pab0Ta TOIBKO C MAJIBIMA 00bEMaMH BEIIECTB).

Tecm Ha ocHOBe 3a7aHuii U3 oTKpeiToro 6anka ®UIIN (pasznen «MeToabl TO3HAHUS)

2. Ilpasuna 6e3onacnoii pabomul npu npogedenuu Ikcnepumenma. Texuuka nabopamopnvix padom.

3HaKOMCTBO C Ja0OpaTOPHBIM OOOPYIOBAaHWMEM: CTEKJISTHHAs TMOCy/na (XMMUYECKHE CTaKaHbl, KOJOBI, BOPOHKH,
JICNTATENIbHBIE BOPOHKH, MEpHas IIOCy/a), BEChl, IITATUBBI i1 MPOOMPOK W TPUOOPOB, HATrpEeBATEIBHBIN MPUOOP-
CupTOBKa, hapdopoBas mocya (BeImapuBaTeIbHBIC YAIIKU, TUTIH, CTYIIKH, ITATEIN) U J.



bezonacuas pabora co cTeksIoM, TpoOKaMu (JIEMOHCTpALUS PE3KH CTEKJISIHHBIX TPYOOK, MX HAarpeBaHUs ISl U3MCHEHHUS
bopMbI).

Ipaxmuueckas wacmo.

Co6opxka mpubopa asist mosrydeHus ra3oB. [IpoBepka Ha repMETHYHOCTh. 3aKperUieHHe ero Ha mrTaThuBe. PHCyHOK mpubopa
pu TioMoIu Tpadapera.

3. Hacpesamenvnwie npuoopwl.

CrnupTtoBka. ['azoBas ropenka. [lnutka. Bogsnas 6ans. Haznauenne HarpeBaTeabHBIX IPHOOPOB.

W3ydeHne cnupTOBKH: COCTaBHBIC YACTU U MX (QYHKIHS.

["oprodee TOMIMBO ISl CHUPTOBOK: ATHIIOBBINM ciupT. OCOOEHHOCTH peakuu TOPeHHs: BbleJeHHe Tema u cBera. Cyxoe
roprouee

[IpaBuna HarpeBaHust MPOOUPOK C BOAHBIMU PAcCTBOpaMH (TIpeABAPUTEIbHBIN MPOrPEB BCEH OBEPXHOCTH, 00S3aTEIbHBIN
HAKJIOH MPOOUPKH, OTBEPCTHE IPOOUPKH «OT ceOs1», 3aKpeIUICHHE AepKaTelsi MPOOUPKH).

Hcnonbs3oBaHue TUIIIEH NIPU NPOKAJIIMBAHUM BellecTB. HazHaueHue onepanuy poKanvBaHus.

IIpaxmuueckas wacmo.

N3yuenue nmnamenu. PUCYHOK M1aMeHU.

Cb6opka mnpubopa a1 BblIApUBaHWS COJAM (KOJIBLIO Ha IITAaTUB, BblIIApUBaTElIbHAs 4alllka, BOJHBIM pacTBOp
COJIM, CIUPTOBKa). PucyHok nmpubopa npu nomouu tpagapera.

4. Hucmuvle eeutecmea, ocovo uucmole eeujecmea. Ilpumecu. Cmecu. CiocoObl OYMCTKH BEIIECTB OT MpUMeEced u
pasnenenus cmecerd. OunbrpoBanue. [leperonka. Kpucramnmmzanusa. PasaeneHne ¢ mMOMOIIBIO MarHuTa, JIEIUTEIBHOU
BOPOHKH

lIpaxmuueckas yacmeo.

| BapuaHT: cMeCh PEUHOIO MECKA U caxapa.

2 BapuaHT: CMECh PEYHOI'0 NIECKA U TOBAPEHHOM COJIH.

CocTaBUTh CXeMy TMOCIIEIOBATEILHOCTH Omepanuii (pacTBopenue, GuiabTpoBanue, BeimapuBanue). CpaBHUTh U 0OCYAUTH
pe3ynbTaThl ABYX BapuaHToB. OOpaTWTh BHHMMaHHE HA CMeECh caxapa M Mmecka (y HEKOTOPBIX YaIlllKh MOKPBUIUCH
KOPUYHEBOM Maccoil), Ha Ba)XHOCTb YCIJIOBHI MPOBEICHUS SKCIIEPUMEHTa, B JAHHOM CJy4ae Ha CBOEBPEMEHHOE
IIPEKPALLEHUE HAIPEBa.

5. MemooOvl no3HaHus 6 eCcmecmeo3HaHuu.



7.

Habmronenue. DxcniepuMenT. MoieupoBaHue.

VYcaoBus mpoBeneHHsT HAOMIOACHUS KaK OCHOBHOTO METOAA TO3HAHUSA. MBICIUTENBHBIA W pealbHBIA SKCIEPUMEHT.
YHuBepcanbHbIe 3HAHUS YEJIOBEUECTBA Ha OCHOBE HabOoieH s, DU3HYECKUE M XUMUYECKUE SIBJICHHUS.

Ipakmuueckasn wacmeo.

BbpoyHoBckoe aBmxkeHue moa MukpockornoM. OOHapyKeHHE KUpa B ceMeHaxX mojicoHeunrnka. OO0HapyXeHue Kpaxmania B
kaprodene. OOHapyXKeHUE VYTIEKHUCIOrO rasa B BbIIbIXaeMOM Bo3ayxe. JloOaBieHWe IMMOHHOW KHCIOTHI B 4Yail.
Odopmenne paboThI.

HasBanue onbiTa Kaxk BrImmosgsm Yro HaOIO NN

O6paTI/ITI> BHUMAHHUEC HA MPAKTHUYCCKUC 3aaHUs IMMPOIIIIBIX 3aHATUM. AKHGHTI/IpOBaTB, 4TO METOA H&6JIIO,ZI€HI/IH — OCHOBHOM
METO ITO3HaHMHA.

Booa. Pacmeopvi. Mopckas u npecnas e6ooa. buonocuueckue xncuoxocmu: KpoBb, JuMda, KIETOYHBIM COK.
DKOJIOTHYECKHE TTPOOTIEMBI BOIBI. DIEKTPOIIPOBOTHOCTh KAK CBOMCTBO PAaCTBOPOB DJICKTPOMTOB (TIpaBmiia 0€30MacHOCTH
C JIEKTPONPUOOPaAMH).

IIpaxmuueckas wacmo.
OmnpezeneHre ¢ TOMOIIBIO  AJICGKTPOIIPOBOJHOCTH  PACTBOPOB: B KAKOM XUMHUYECKOM CTaKaHE HaXOJIUTCS
JAMCTUILTUPOBaHHAs BoJa. JlaHbl TpM pacTBOpa: pacTBOp MOBAapEHHOW COJIM, PAacTBOp caxapa, JUCTUILTUPOBAHHAS BOJA.
Odopmenne paboThI.

Ha3zBanue pactBopa Yro HaOIr01aeM
(3aropaeTcsi JaMIioyKa WU
HET)

Kak pacno3HaTb: B KAKOM CTAaKaHC — JUCTUIIJIMPOBAHHAA BOJA4 WM paCTBOp caxapa. I[OJI}KHBI NpCIJIOKUTb ABa criocoba:
OpFaHOHCHTI/I‘{CCKI/Iﬁ H BbIIIAPHUBAHUC.
HpOCKT «H3roroBieHune CaMOACIBHOI'O an/I6opa AJIL UCCIICAOBAHUS SJICKTPOIIPOBOAHOCTHU paCTBOPOB»

Maccosasn oonsa PacmeopeHHO020 seuiecmea, Uik npouerHmuana KOHuenmpauus eeuiecmea 6 pacmeope.

BsBemmBanue. PasnoBecsl. HaBecka. Mepnast mocyna (MepHbIE€ CTaKaHbl, KOJIObI, HIUIMHAPHI).
IIpaxmuueckas uacme.
[IpuroTtoBneHne pacTBOPOB MOBAPEHHOMN COJIU 33JaHHON KOHLICHTPAIUH.



[IpuroToBneHne MUIMy4ero HaAIUTKA U3 MUIIEBON COJbI, TUMOHHOMN KHUCIIOTHI, cCaXxapa U aCKOPOMHOBOM KHMCIIOTBI: KaK1as
rpymma onpeaeseT KOJIMYECTBO BEIIECTB Ha cBoe ycMoTpeHue. CpaBHEHHE U OOCYXJACHHUE MPUTOTOBIECHHBIX HAITUTKOB C

T.3p. BKyca, ¢uKcanuu HaOmogaeMbix 3()@EKTOB, pacyeTOB WM BBHITIOJHEHUS «HA TJA30K», SKCIEPUMEHTAIBHON
KYJBTYPHI.

8. Hacumenubw U nepecovluieHnble pacmeopbsl.

Memoouka evipawgueanusn kpucmanioe. Monokpucrami. Kpucraumueckue apy3el. UTO Takoe «3aTpaBKay.
JleMOHCTpanys MepECHIIEHHOI0 PaCTBOPA alleTaTa HaTpHsl.

Ilpakmuueckas yacme.

[IpuroToBieHue HACHIIIEHHBIX M MEPECHIIICHHBIX PacTBOPOB. [IpUroToBieHHE BOAHBIX PACTBOPOB MEIHOIO KYINOpOCa,
XJIOpUJa HATpUs, Caxapo3bl JJisl BhIpAIIMBAHUS KPUCTAJUIOB. BhIpalinBaHie KpUCTaUIOB U3 PacTBOpa KAMEHHOW COJU U
MOJUPOBAHHOM COJM: €CThb JM pasHula. lloyemy naig BhIpalllMBaHUSI KPUCTAJIOB KaMEHHAs COJb JIy4lle, YeM
noaupoBaHHas. [lonydyeHne OkpalieHHbIX KPHUCTAJIOB COJM C MCIOJIb30BAHMEM MUIIEBBIX KpacuTenel. BolpanuBanue
KPUCTAJIOB METHOTO Kyopoca U3 BOAHO-CIIUPTOBBIX PACTBOPOB.

3. 3HAKOMMMCH C MHPOM HAHOYACTHUII

1. Moodenupoeanue. Mogenu B ecTecTBO3HaHMM (TJIOOYyC, KapTbl, (QHU3UYECKHE MOJENU, OHOJIOTHYECKHE MYJISDKU,
KpHCTAJNTNYECKUe peeTkr). Moien aTOMOB U MOJIEKYJI B XUMHH.

IIpakmuueckas uacme.
N3roroBienue Mojenei MoJieKyn U3 MoJIpyUHbIX cpeAcTB. PaboTa BooOpakeHusl.

2. Cmpoenue eeuiecmea. Pasmepbl yacmuu. Hauoqacmuubl.

llpoexmnas 3adaua Ne 1. Kak y3HaTh NpPUMEpPHBIE pa3Mepbl BUTAMUHHOIO Jpaxe «YHAEBUT», «PeBUT», ymaKOBKU
KOTOPBIX PACIOJIOKEHBI y BaC Ha CTOJIaX, HE OTKpbIBasi OaHOUEK.

llpoexmnas 3adaua Ne 2. Y Bac Ha cToJIax HaXOAATCS MEPHBIM ITUIMHIpP, KOJIOa C BOJOM, BECHl PHIYAKHOTO THUIA C
HabopoM pazHoBecoB. [IpenoxuTe crnocoObl onpeiesIeHUs pa3MepOB MOJIEKYJT BObI (MMPAKTUYECKUN U TEOPETHUECCKUN ).
Bonpoc: OtHOCHUTCS U MOJIeKyJia BOAbI K HaHovacTuiam? [loueMy BUpyCHl Ha3bIBaIOT HAHOPOOOTAMU?



3. Konnouonwvle cucmemovl: nouea, 21uHa, NPUPOOHble 600bl, 6030yX ObIM, MUHEPAlbl, XJ1ed, MON0KO, MAcC/o,
Kpoeb...Konnouonvie u ucmunnsie pacmeopwi. Ontuueckue cpoiictBa: «3pdext Tunnmamsy, «sIBICHHE HCKPSIIUXCS
cinoeBy». Koiutougnele yacTHilbl U UX pa3Mepbl. Ikcnepumenmanvhas 3adaya Ne [. Ha cronax: na3epHas yka3ka U
Ja3epHbI (HOHAPUK C KPACHBIM JIy4OM, JBa XUMUUYECKHX CTaKaHA: B OJHOM 3aBapEHHBIN MaKETHK 4Yas, B JPYTOM — YUCTas
Boma. [Ipomycture myd nazepHoro ¢GoHapuwka 4Yepe3 CTakaHbl. B KakoMm cTakaHe, MO-BalleMy MHEHUIO, HaXOJIUTCS
KoJuTonIHas cucreMma? Ha yem ocHOBBIBaeTCs Ballle MpeAnoIoxKeHue?

Ixcnepumenmanvras 3adaua Ne 2. Bam Beiansl pactBophl anetata cBuHiia Pb(CH;COO), u nonuna xkanus Kl, mratus
¢ nmpoOUpKamu, COUPTOBas ropeska, npooupkoaepxkarenb. B npodbupky nHaneiire 2 miu pactBopa KI (BeicoTolt 2 cMm) u
3ateM npuieite 2 mi pactBopa Pb(CH;COQ),. Obpa3yetcst xentblii ocanok. Harpeiite mpoOupKy 10 pacTBOPEHHS
ocajika. 3aTeM OXJaJuTe NPOOUPKY OKOJIO 2-3 MUH M TIOMEIIIAeM B COCY]I C XOJIOHOM JeasiHoi Boaoi. UTto Habmogaere?
UYTO MpOUCXOANT MPHU BCTPSXUBAHUN TTPOOUPKH?

Wtak, BBl TOJBKO YTO OOHAPYKWJIM pa3IU4Me MEXAY HCTHHHBIMH DPACTBOPAMH U KOJUIOMJHBIMU pacTBopamu. B
MOCIEAHUX Bbl HAOMIOAANM TMpOsiBIeHHE onTHUecKux 3pdektoB: «3pdext Tunnmams» (3xcm. 3aa. Nel) m «siBneHue
UCKpSIIMXCS CI0eB» (KCI. 3a71.Ne2).

Bompoc: Kak noka3zarb, 4TO MBUIBHBIA PacTBOp SBISETCA KOJuIouaHOM cucteMoil? (Ilo paccesHuro cBera B pacTBOpe -
koHyc Tunnpans).

YTO MpoUCXOAUT €CIIM B MBUIBHBIN pacTBOp 100aBUTH MoBapeHHY0 coiib? ([Ipo3paunblii pexkae pacTBOP pe3KO MYTHEET,
00pa3yroTcs KPYIHBIE XJIOMbs). 3HAKOMCTBO C SIBJICHUSIMHU KOATYJISIIIUU U BbICAJIMBAHMUS.

IIpoexmuas 3a0aua Ne 1.]lBa ydaeHUKa NPUTrOTOBUIIM CMECHh U3 PACTUTEIBHOIO Maciia U BOJIbl: JOOABUB MOJIOBUHY YaitHOU
7ok macia B 200 mut Boabsl. OIMH U3 HUX YTBEPHKAAET, YTO MOTYUYEHHAs CMECh SIBJISIETCS] KOJUIOMAHBIM PAacCTBOPOM, a
apyroit ato otrpunaer. Kro mpas? CBoil OTBET WUIIOCTpUpPYHTE CHUMKaMu Ha moOuibHOM Tenedoune. (IIpaBbl o0a
yueHuka. Bce 3aBucuUT OT 0coO€HHOCTEN MpPUroTOBIEHUA cMmecu. Eciam mpocto pasmemiarb Macio B BOJIe, TO KOHYC
Tunpana ne nabmonaercsa. Eciam ke akTUBHO B30aIThIBATh CMECh B T€UEHUE HEKOTOPOIO BPEMEHH, TO CMECh MYTHEET U B
TaKOM pPacTBOpPE XOPOILO BUJEH KOHYC PACCEIHHOTO CBETA, TO €CTh MOSBIISIOTCS MEIKOAUCIIEPCHBIE YACTHIIBI Karelek
Macna).

BoiBoa: KOTOMIHBIE PAcTBOPHl MOXKHO OOHApyXHUTh IO ONTHYECKOMY TecTy «d3hdext Tunmans», KOTOpbIU
OOHapyKUBAETCsI, €CIIH KOJUTOMAHBIE YaCTUIbI HE TPEBIIIAIOT JUANa30H HAHOPAa3MEPOB.

4. MemooOwvl u cpeocmea IMRUPUYUECKO20 UCCIE006AHUA.



Ha nmpeapiaynmx 3aHaTUAX BBl BBITOIHAIN SKCIIEPUMEHTANLHBIC M MTPOSKTHBIE 3a1auu. Kak BBl Tymaere, Kakue METObl
MCCJIETOBaHMS Bl UCTIOJIB30BAJIH?

1. Habmronenue. 2. OxcnepumenT. 3. 3mepenue. 4. CpaBHeHuE

BcenomuuTe 3amanusi, IpOCMOTPUTE CBOU 3alHCH M MPOKOMMEHTHPYUTE MX C TOUKH 3PEHHS MCIOJIB30BAaHHBIX METO/IOB
uccienoBanus. Uem BbI OJIb30BAIKNCH, YTOOBI PELIUTh MOCTABICHHYIO MIEpe]l BaMU IPoOieMy.

Ilpoexmnuas 3a0aua Ne 1. Havimute, 4eMy paBHa TUIOTHOCTh QTFOMUHHUEBOU (POJIBTH W MEIHON WM CTAIHHOW OOJIBAHKH
HEMPaBWILHOM (POPMBI, KOTOPBIE JIeXKaT Ha BaluX croyiax. et obcyxnenue.

JIOTOKHBI TIPEIOKUTE TUIAH PENICHUS ITOW 3aJadd, ONPEeTUTh Kakhue HEOOXOAMMBI M3MEPHUTEIbHBIC MPUOOPHI IS
pEeIIeHHUs ATON 3aJaYH.

CpaBHUTH HalJIECHHOE 3HAUYEHUE TUNIOTHOCTH ATFOMUHUS, MEIM WK CTAJH CO CIIPABOYHOUN BEITMIMHOM.

5. Kax cmenenv uszmenvuennocmu énusem Ha 00wyl naowiadv conpuxacarouwjuxca uwacmuy. OObeMHbIE B3pbIBbI Ha
MYKOMOJIBHOM 3aBOI€, IPEBECHO-CTPY>K€UHOM mpeanpustuu. [loueMy Henbp3s HUCHONB30BaTh OCH3MH U PO3KUTA
IpOB. BCIIOMHUTB «4YTO TAKOE ILUIONIAAbY, «EAUHULIBI U3MEPEHUS ILUIOIIATN.

llpoexmnas 3a0aua Ne 1.Y Bac Ha cToJIax HaxoAsATcsa 00 KyOuk PyOuka, mnbo MasieHbKas ymakoBKa caxapa-paduHaia.
Haligute mmomans 1enoro KyOuka u OOMIyIO IUIOIMAaas 9 ManblX KyOMKOB, W3 KOTOPHIX COCTOUT OOJBINONW KYyOWK; WK
IIEJION YIMaKOBKU caxapa W OOINIyIO IJIOMAAbh BCEX KyCOYKOB caxapa B ymakoBke. CpaBHUTE 3HAUYCHHMsI TUIOIIATU IETI0N
burypsl 1 CyMMapHO# TuTomIaau ee yacteit? Kakyro 3akoHOMEpHOCTh MbI MOKEM Ha0JII01aTh?

6. Hanoobvexkmul u 06yCJ108JleHH00mb UX YHUKAIbHbIX ceoucme PE3KUM yeejinieHuem nﬂoma()u noeepxnocmu uacmuu:
HaHO4YaCTHUIIbI, HAHOIIJICHKHX, HAHOBOJIOKHA, HﬂHOTpY6KI/I, HaHOHIApUKH, ACHAPUMCEPLI, HCOJUTbI, KBAHTOBBIC TOUYKH.

llpoexmnas 3ad0aua Ne 2. Yxo nocs umeer naiauny 12-13 mm, a yactuna marauetuta Fe304 — 20 um. YBenuubTe uXx B 1
musunapy pa3. C kakuMu 00beKTaMu Bbl TeNeph OyaeTe ux cpaBHuBaTh? Kakue pusndeckre BeTMYUHBI U3MEHSIOTCS TIPU
WU3MEHEHUH JINHEWMHBIX Pa3MEPOB?

lIpoexmuas 3a0aua Ne 3. Ckonbko nucToB Oymaru A4 BoieT B ctakad oobemom 100 mut?

Kaxxnoii rpynmne Bblnanbl TUCThl Oymaru A4 u xumudeckue crakanbl o0bemoM 100 mu. Kaxnas rpynmna uiietr oTBeT Ha
3TOT BOIIPOC.

[Ipennaraem moMoIb: COMHUTE JTUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOIIUIO B OJUH CTaKaH?

Haiinute miomane otnenbHOro jgucra A4 W miIomaas NOBEPXHOCTHM XUMHYECKOro cTakaHa. Halnure cyMMapHyo
IJI0IIa/Ib KOMKOB OyMaru, HaXosIUXCsl B CTaKaHe?

JlenaioT BBIBOJI: OHA OKa3aJach 3HAYUTEIHHO OOJIbIIIE MJIOMIAAN MOBEPXHOCTH CTAaKaHa.



Kakum 00pa3oM Mbl yBEJTMYUIN CYMMAPHYIO TJI0IAb TOBEPXHOCTH OyMaru? (Y MeHbllIeHHeEM 00beMa OJTHOTO JIKCTA)

7. Hanooovexkmot u 06yc110w1eunocmb UX YyHUKA/1bHblX ceoucme Pe3Kum yeesiuuenuem nﬂoma()u noeéepxnocmu wacmuy:

HaHO4YaCTHUIIbI, HAHOIIJICHKHX, HAHOBOJIOKHA, HﬂHOTpY6KI/I, HaHOHIApUKH, ACHAPUMCEPELI, HCOJUTbI, KBAHTOBBIC TOYKH.

llpoexmnas 3adaua Ne 4. Haiinute miomiaab CBOEH YepenmHON KOPOOKM M CPaBHUTE €€ C IUIOMIAJIbI0 MOBEPXHOCTH
GOJIBIIHX OJTYLIAPHI B YePerTHON KOopoOKH, eciti S(kopa 6.1.) = 2500 cm” . S(u.x)=4nr’/2, rae =C/2x.

OObsicHeHue: OOJBITIas TUIOIAAL OONBIINX MOIYIIAPUNA OOBSICHISTCS HATMYNEM MHOTOYNCIICHHBIX CKIIAJOK.
Ixcnepumenmanvras 3adaya. Ha cTonax HaXoAsTcs CTallbHAsl KHOMKA, 5KEeJIE3HbIN I'BO3/b, KYyCOUEK METHOW MPOBOJIOKH,
MeJHasl CKpENKa, TPaHyJbl alFOMHUHUS W IIWHKA, ITAaTUB C MpoOWpKaMu, coJissHas KucioTa. [lomMectuTe mpenioKeHHbIe
TeJa Ha THO MPOOUPOK U JOOABBTE 3aTEM COJISIHYIO KUCJIOTY (BBICOTA CTOJI0A )KMIKOCTH MPUMEPHO 1,5¢cMm).

OnummuTe, 4TO BBl HAOTIOJAETE B KAXKIOW U3 TIPOOUPOK.

3HAKOMCTBO C 3JIEKTPOXUMHUYECKUM PSJIOM HAMPSHKEHUN METaJIJIOB.

Hassanue oOnexkra | HazBanue Yrto HaOIogaeM JleBee nan
MeTajlia, u3 npaBee
KOTOPOTO  ClIeTlaH OTHOCHUTEIBHO
00BEKT H, B »i/xum
pAany

BriBOI: ¢ KHMCIIOTOM B3aMMOJEHUCTBYIOT METAILIBL: ..........

C KHUCJIOTOM HE B3aUMOJIEUCTBYIOT METAILIBL: ........
- 3aganue no yueOHnky M.A. AXMeToBa: 03HAKOMBTECHh C TEKCTOM Ha C. 13.
- C KakuM BbI CTOJKHYJIUCH MpoTHBOpeuneM? Menp u cepedpo B HAHOCOCTOSIHUSIX CIIOCOOHBI B3aUMOJIEHCTBOBATH C
KHCJIOTaMU. YBEJIMYECHHE IUIOIIAJM IOBEPXHOCTU PEArupyrOUIMX YacTUL[ BIUSET HE TOJBKO HAa CKOPOCTh PEAKLIUU
(0OBEMHBIE B3pBIBBI), HO U HAa XapaKTEP XUMUYECKUX CBOMCTB.
[IpoekT «B nonckax KOJIOUAHBIX PACTBOPOBY

4. XAMHSA HA CTPaKe 310POBbII.

1.

Hoo. Bozeonka nnooa. 100 u3z anmexu.

lIpakmuueckas uacme.
H3roToBieHure MOJEIM MOJIEKYIIbI Homa. DneKTpoHHas, rpaduyeckast popmyina Hoaa



[TpoexT «OOHapykeHHue KpaxMasa B IPOIYKTaX MUTAHUS.
2. «Mapzanyosexka». Ilepmanzanam kanus. Maprasen v €ro CTENEHU OKUCIICHUS

Ilpaxmuueckas yacmeo.

Ornpenenenne MaccoBOM JT0IM KUCIIOPO/Ia B MOJIEKYJIE IEpMaHTraHaTa KaJlusl.

Pacuet OTHOCUTENBHON MIJIOTHOCTH KUCIOPO/IA IO BO3AYXY.

C6opka mpubopa AJi MOJIy4eHUs KUCIOPO/1a METOIOM BBHITECHEHHSI BO31yXa.

OKcnepuMeHT: cOopKa Mpuodopa It pa3aoxKeHUs epMaHranara kainus. KauecTBeHHast peakiis Ha KHCIOPO/I.
[{BeTHBIC peaky C IepMaHraHaTOM Kaus (Harp., IepMaHraHaT Kaiaus U Cyab(UT HaTpus, Ap.)

3. Ilepekucov 600opooa. Ceoiicmea u npumenenue nepokcuoa 6000pooa. CTENEeHb OKUCIEHUS KHUCIOPOJAa B MOJEKYJE
MEePOKCHUa BOJIOPOA.

Peakuus paznoxxenus nepokcuja Boaopoa. Kak npoBecTr S3KCIepUMEHT.

Karanmuzatopsr. Okcua mapranma (IV), bepmeHT katanaza — KaTaau3aTOPhl PEaKIIUU Pa3I0KEHUS.

IIpakmuueckas uacmo.

Oxcupa mapranua (IV): nanucats popmysy BeliecTBa v ONPEIEIUTh CTENEHb OKUCICHHUS.

Tpu nmpoOHpKH, B KKIOW HAXOAUTCS HECKOJBKO MJI alTEYHOW MEPEeKUCH BoJaoponaa. Bo BTOpYI0 W TpeTbio MpOOMpPKHU
MIOMECTUTE COOTBETCTBEHHO okcua Maprania (IV) (Ha kKoHUMKe IMmaTens) U CBEXKEHATEPThIN KapTodenb (Ha KOHYHKE
ImnaTess).

Howmep mpobupku Yro nobasmim UYro Habmogaem

Hanucatpe ypaBHeHUE peakiuu ¢ 0003HaYEHUSIMU YCIOBUM €€ MPOTEKaHUSI.
[Tpoucxoautr nu peakiuss B nepBod mnpobupke? Ilpennokure mpubOp A7 MOJYyYEHUs] BOJOpPOAA IMPHU PA3NOKEHUU
NEPOKCHUAA BOJIOPOA.

4. Auemuncanuyunoeasn kucioma. Ackopounoeasn kucioma. KuciotHocts cpefpl. pH — MHAMKATOPBI CBOMMHU PYKaMH.

IIpakmuueckas uacme.
Onucanue Qusnyeckux CBOUCTB. [IpuUroroBieHue pacTBOPOB AUETUWICAIMIUIOBOM M acKOpOMHOBOM KHUCIOT.
JeiicTBue nuaukatopoB ((penondranenHa, 1TakMyca 1 METUIIOPAHkKa) Ha UX PACTBOPHI.



VHIUKATOPbI AneTuiicaaunuioBas AckopOuHOBas
KHUCJIOTa KHCJIOTa

denondranenx
Jlakmyc
METUIIOPAHK
[TpurotoBneHnue orBapa KpacHOW KamycTel. HaOitoneHue uM3MeHEHus IBeTa OTBapa B pa3HbIX pacTBopax (yKcycHas,
JUMOHHAas1, aCKOPOUHOBAs KUCIIOTHI, IOBApEHHAs COJb, Fa3MpOBaHHAas BOJA, HAIUIATBIPHBIN CIIUPT, MUILEBAs COJa, pacTBOP
MBUIA U CTUPAIIBHOTO MMOPOLIKA).

BsaumoneiictBue ackopOMHOBOM KUCIIOTHI ¢ HoaoM. Bompoc: nist kakux 1ieseid MOXXHO MCTOIb30BaTh 3Ty peakiuio? (ass
oOHapyXeHHsI aCKOPOMHOBOM KUCIIOTHI B MPOAYKTAX MTUTAHMUS).

1 pearent 2 peareHt Uro wHabmomaeM Tpu  HX
aCKOpOMHOBAsI KUCJIOTA | HOJ B3aNMOJICHCTBUH
Odusnueckne cBOMCTBA: | PU3MYECKUe CBOMCTBA!

5. «3enenka» unu Opuniuanmoswiii 3eiaenstii. 1[BeT MopomkooOpazHOro OpuJUIMaHTOBOrO 3eneHoro. IlpakTuueckoe
3HAYEHUE U MOJIyYCHHE.

IIpakmuueckas uacme.

duznyeckre cBoCTBa OPUIIMAHTOBOTO 3€JIEHOTO

Kak nokazaTh noJMHHOCTh OPUILIMAHTOBOTO 3eJieHoro. [IpoBeneHne nocneoBaTeNbHbIX PEeaKIUil B OJHOM MpoOupKe ¢
OpUJUTMAHTOBBIM 3€JIEHBIM: BHauajie B MPOOUPKY 100aBUTh KOHUEHTPUPOBAHHOM COJSHOM KHUCIOTHI, a 3aT€M pacTBOpa
menourn NaOH. Odopmiienne paboThl MO CBOEMY YCMOTPEHHIO. 3aTeM OOCYIUTh: Kak 3aUKCHPOBAIU PE3YyJbTaThI
AKCIIepUMEHTa (M3MEHEHHE 1BETA, BHIMAICHUE OCAIKa).

[IpoekT «MOXHO JI1 UCTI0JIb30BATh OPUIUTMAHTOBBIN 3€JIEHbIN KaK MHIUKATOP KUCIOTHOCTU CPEIbI»
6. «Mbvlno uyoecnoey: XO39ICTBEHHOE U TYaJIETHOE, JKUJAKOE U TBEPJOE.

lIpaxmuueckas yacmeo.

JlelicTBUE TaKMyca Ha pacTBOP MbLIa, paCTBOP CTUPAJIBLHOIO MOPOIIKA

(IoKa3aTeNBCTBO IIETOYHOTO XapakTepa MOIOLIUX CpeacTB). M3yueHne 3STUKETOK TBEPAOTO U JKUJKOrO Mblia (pa3inyue B
XUMHUYECKOM COCTaBe). PacTBopeHne Mbliia B )KECTKOW U AUCTHILIUPOBaHHOU Boje. Dhdext Tunmans.



[Ipoekt «MpLmoBapeHue»

5. XUMHUSA NHIIHA

1.

2.

3.

Caxap, Kpaxmai, 4ejlirojiosa —podcmeenuuku 2JIIOKO30bl.

Yro takoe auaber. [ mukeMudyecKuii MHAEKC MPOAYKTOB MUTAaHUS.  XMMHUYECKHE MOJICIACTUTENHN U UX KOBAPCTBO.
Ipakmuueckas yacme.

Omnpenenenre NPOAYKTOB C BBICOKUM INIMKEMHUYECKUM MHAEKCOM (padoTa ¢ Tabmureil).
OnpezenseM nojacaacTUTENN: acapTaM, copour .... (Pabora ¢ saTukeTkamu.
OmnbIT: B3auMOJeicTBUE TII0KO3bI ¢ ruapokcuaoMm Meau (1), cBeXenpuroToBIEHHBIM.

I/ICCJ'IC,Z[OBaHI/IC HN3MCHCHUA COACPIKAHHA T'JIFOKO3blI B KPOBH IIOCJIC C6aJ'IaHCI/IpOBaHHOFO o6ezxa H II0CJIC y1'[0Tp€6JI€HI/IH
(baCT(byz[a: KHPHUCIIKOB,YUIICOB, CIIAIKMX Ir'a3MPOBAHHBIX HAIIUTKOB.

Anromunuii: eenuxkunt u yycacuwui. [louemy He cleayeT MNOJb30BaThCs allOMUHHUEBOM Tmocyaon? ComnepHUK
kanpiua. Octeonopo3. MeTaiibl KOHCEPBHON OaHKHU.

IIpakmuueckas paboma.

CBoliicTBa aIIOMUHHSA U 00JIaCTH IMPUMCHCHUS aJIIOMHUHHUA HAa OCHOBAHHUHU €TI0 CBOMCTB (HOBTOpCHI/IC). CocrtaBuTh Ta6J'II/IHy,
KIIaCTEPp UIIN CXEMY.

[IpoBeneHne XUMHUYECKUX PEAKIUI, XapaKTEPU3YIOLINX aM(OTEPHbIE CBOMCTBA COCMHEHUN aTFOMUHUS.
OmneiT 1. AnroMuHAN U COJIIHAS] KUCTIOTA.

OmnbIT 2. X710pUa aTFOMUHUS U TUAPOKCU HATPUS

OmnpiT 3. 'napokcua amOMUHUS U COJISTHAs KUCJIOTa

OmnpiT 4. 'uapokcua amOMUHUS U THAPOKCU HATPUS

Hassanue onsiTa Yro Habmrogaem YpaBHenue XUMHYECKOU
peaKkuu

BemBom: .............
[IpoekTt «Ee BenmuuecTBO — KOHCEpBHAs 0aHKa: SKCIIEPUMEHTAILHOE ONIPEACICHUE METAJITIOBY.

Ykcycnaa kucnoma. CtonoBelil yKkCcyc, yKCyCHasi 3CCEHIMS, JIESHAs YKCYCHas KucCioTa: B 4eMm pasHuna. CpoicTBa
YKCYCHOM KUCJOTHI U €€ MpuMeHeHne. Gu3noaoruyeckoe BO31eHCTBUE KUCIOTHI.



S.

IIpaxmuueckas paboma.

CocTaBieHre NOHATUHHOMN CXEMBI: «4TO s 3Hal0 00 YKCYCHOM KHCIIOTe»  (MHAWBHIYaTbHO, TUOO B TPYIIIIE).

PacyeT KOHIIEHTpalLlMK KUCTIOTHI IIPHU €€ pa30aBICHUN.

KucnotHocTh pacTBOPOB NMUIIEBOM COABI U YKCYCHOU KUCIIOTBI.

["amenue nuIeBon coapl YKCyCHOM KACIOTOM: TIPU3HAKA XUMHYECKON

peakiuu (BbIIENEHUE Ta3a, Pe3KOe yBEIHMUEeHHE 00beMa peaKkIMOHHOW cMmecH). [IOBTOpUTH peakluio TalieHUsi COAbl C
MCIOJIb30BaHWEM HHAMKATopa (Hamp., OTBapa KpaCHOKOYaHHOW KamycThl). s yero HeoOXoaumo ObUIO NMPHUMEHEHHE
WHJHUKaTopa?

OOpaTuTh BHUMaHKE, YTO BBIJICJICHHUE Ia3a 4acTO CONPOBOXKIAETCS

yBEJIMYEHUEM 00beMa peakIMOHHOI cMecH. Kakue Mepsl Ipe1oCTOPOAKHOCTH

HY’KHO COOJIIOJIaTh MPY NPOBEJCHUM TaKUX PEAKINM?

«Conenas nawia xcu3npy (IOBaApEHHAS COJb, MOTAI, IIyTaMaT HATPHSL. ...... riayoepoBa coJib, MEJIHBIN Kymopoc...... )

[Inmesas coma, MUTbEBasl COJa, KAJIBLMHUPOBAHHAS COJA, KayCTUYECKas COJa: OJMHAKOBBIC WM Pa3HbIC BELICCTBA.
KauecTBeHHBIE pEAKIIUHA B XUMUH.

Ilpaxmuueckas paboma

Onpenenuth: Kakoe M3 BelIeCTB (IMIIEBas COJA, KAayCTUYECKas COJA, KAJbLUHUPOBAHHAS COJA) SIBJISIOTCS COJISIMHU
YTOJIBHOM KUCJIOTHI.

Omnpit 1. [IelicTBUE MHIUKATOPAMH.

Omnpit 2. JleiicTBUE Ha pacTBOPHI MULIEBON U KAYCTUYECKOUN CObI YKCYCHOM KHUCIOTHI

HazBanwue omnniTa Yro HabIOaEM BriBog

BeBO#: ..........

[IpoBenenHme OMBITOB TOATBEPKIAAET, UTO MUIIIEBAS COJA, KaJbIIMHUPOBAHHAS CO/IA — 3TO COJIU CIab0 yroabHOW KHUCIIOTHI,
a KayCTHYeCKas CoJla — paCTBOPUMOE OCHOBAHHUE.

OOCcyauTh, KaKk J0Ka3aTh OMBITHBIM ITYTE€M, UYTO MHUIIEBAsI COJIA SBISETCS KUCIIOW COJIBIO.

Bpeo numpamoe: mug unu npagoa. Ilonp3a HUTPATOB: BaKHEWIINE MUHEpabHbIE YIOOpPEHMS KaK MCTOYHUK a30Ta.
Kpyrosopor a3ora. Ilouemy BeHepuHa MYyXOJIOBKA IMOEAAET HACEKOMBIX (TaK OHA BOCIIOJIHSET HEIOCTAaTOK a30Ta B
0070TUCTBIX MecTax). HuTpaTel B KauecTBe MUIIEBBIX KOHCEpBAHTOB. Kakue mpeBpaiieHus: IpOUCXOASIT C HUTpAaTaMu B
OpraHMU3Me uesoBeKa. A30T U €ro CTEIEHU OKUCIEHUS.



6. Pabora Hag npoexkTamMu — S 4

IIpaxkmuueckas wacmo.
OnpeneneHre MaccOBOM J0JIM a30Ta B KaJUWHON, HATPUEBOW M aMMOHMMHOW cenuTpe. BriBoxa: kakoe m3 Hux Oonee
IIEHHOE a30THOE yAOOpEHHE.
[Ipoekt «BausiHue a30THRIX YI0OPEHHI Ha POCT CaskeHLIEB (HacoIm.

Oman 8vibopa memvl, NOCMAHOBKU Yeau, 3a0ay UCCIe008AHUL .
Dman 6v106UINCEHUA 2UNOMESBI.

3. Dman naanuposanus nymu OOCMUMNCEHUS Yeaell UCCIe008ameNbCKuxX (Npoekmuvlx) pabom u 6vi60pa HeobX00UMO20
UHCIPYMEHMAapUsl.
4. Dman nposedenus yuebOH020 UCCIe008aHUS (NPOEKMHOU pabomvl) ¢ NPOMENCYMOYHBIM KOHMPOAEM 3d XOOOM BbINOJHCHUS
U KoppeKyuet pe3yibmamos.
5. DOman ogopmnenus, npeocmasierus (3awumaol) NPOOYKmMa npoeKmHou pabomol
6. KpurepuajabHasi Ta0/1MIa OLEHKHU MPOEKTA
Kpurepnii bazoBrblii ypoBeHb TloBbIlIEHHBIN YPOBEHD
1 6amn 2 bamna 3 bama 4 baya 5 6amtoB 6 6ayuToB 7 6ayoB 8 bamtoB
Cnoco0HOCTh K Pemre ITocTanoBk Yyenux Y4eHuK 00BSICHIIT Yyenuk Yyenux Yyuenuk Yyenuk Yyenuk Yyenuk
CaMOCTOATEJIbH HHC a MOATBEPp AN MPpUYUHBI, 110 omnucaln 000CHOBAII MpoaHaJIn3upo Ha3Ball Cq)OpMyJ'IIdeBaJ'I YKasai
oMy Hp06ﬂ HpO6ﬂeMLI IIOHUMAHUEC KOTOPBIM OH CUTYyalluIo U HnacaJIbHYIO BaJl CUTyalluto HCKOTOPLIC np06neMy Ha HCKOTOPbI
NPHOOPETEeHUIO eM poOemsbl, HOPUCTYIHUII K yKa3al CBOU (ckenmaemylo) | M HazBai MPUYHHBI OCHOBE e
3HAHUN Hu Cq)OpMyﬂPIpO PEUICHUTIO HaMCpPCHUSA CUTyalusa IMPOTUBOPECUUC CYHIECTBOBAH JACTAJIbBHOT'O nocCJICACTB
peLieHnio BaHHOM npoOIIeMsl, MEXIY us aHaJIM3a us
npoo6JiemM YUHTENEM chopMyIHPOBaHHO UJIcaNbHON U poOIEeMEI, CUTYyalluu U | CyLIECTBOB
W yuurenem peanbHOI chopmynmupo | mpuBen aHus
cuTyauuen BAHHOM C aHaM3 TPUYUH | TPOoOIEMBI
[IOMOILIBIO ee
YUUTEIA CYIECTBOBAHUA
Ilenenomar Vaenuk VdeHuk ¢ Yaenuk Vaenuk Vaenuk Vaenuk Vaenuk Yaenuk
aHue TIOATBEP AU MOMOIIBIO yuuTeNs | chopmynupo | chopmynupo | mpemmoxun obocHOBa MIPE IO KT MIPEIJIOKHU
IIOHUMAaHHEC Cq)OpMyHI/IpOBaH BaJI 3aaa44, BaJl IICJIb croco0 JOCTHXKHUMOCT BO3MOXXHBIC J CTparer
eJIn U 3a1a4 3aga4yu, COOTBECTCT aZICKBAaTHbI IIPOCKTa Ha Y6CI[I/ITI)CH B b LICJIK U CITIOCOOBI HIo
IMPOCKTa, BYIOLIKUE LECIN e OCHOBaHUHU JOCTUKCHUU Ha3BaJl pUCKHU peuicHus JOCTUKEH
chopmynarpo | mpoekra MPOEKTA, POOIIEMEI, enu mpoOIEMBI usl 1eNId Ha
BaHHBIX ornpezeieHHo | copmynupo OCHOBE
YUYUTCIIEM M COBMECTHO BaHHOU aHaJIn3a
C yuuTejieM COBMCCTHO C AJIBTCPHAT

yauTenemMm

HBbI




[Inanuposa ITocne Tlocne 3aBepmienust | YueHuk Yuenuk Yuenuk Yuenuk Yuenuk Yuenuk
HUE 3aBEpIICHUS MIPOEKTa YICHHUK BBICTPOMII B yKazail 3aduKcHpoOBaN | CIUTAHUPOBAN | TPEATIOKILT obocHOBa
MIPOEKTa ommcan XpOHOJIOTHYE | Bpems, pe3yabTaTHI TEKYIIUI JercTBUs HEeoOxoIu
YUEHHUK MoCJIeI0BaTEIbHOC | CKOM HEOO0XOIMMO | TeKkyImero KOHTPOJIb C (marm) B MBIE JIJIs
pacckaszai, Th U B3aHMOCBSI3b nocieaosare | e ajus KOHTPOJIA 3a Y4EeTOM COOTBETCTBUU C | peaynzaiu
4TO OBLIO MPEITPUHATHIX JIBHOCTHU BBITIOJIHCHUSI | COOTBETCTBUEM | crienU(UKA 3a/1a4aMu 1 U IpOeKTa
clenaHo B JeHCTBUI chopmynupo | chopmynupo | nmesrenpHOCTH | AeATENBHOCTH | Ha3Bal pecypcesl
X07ie pPabOTHI BaHHBIE BaHHBIX TUIaHy (raroB) HEKOTOpbIE
Haj COBMECTHO C | COBMECTHO C HE0OX0IMMBIC
MIPOEKTOM yauTeneMm yauTeneMm pecypcsl
JEUCTBUS IEUCTBUI
(trarm) (1raroB)
[Iporuo3up Iocne Ha stane Yyenuk Yyenux Yyenuk Yyenuk Yyenuk Yuenuk
OBaHUE 3aBepLICHHS TUTAHUPOBAHHUS JIeTaJIbHO yKazal, onucan 000CHOBAHO chopMynHpoOBai | CIUIAHUPOB
pe3yIbpTaTo MIPOEKTa YYeHUK OIHcal ormcan KaKuM XapaKTepUCTHK | Ha3Ball PEeKOMeH/IaIiH an
B YYEeHUK TPOAYKT, KOTOPBI | XapakTepuct | obpa3om oH W TIPOJYKTA, C MOTEHIIHAIBH | TIO TIPOJIBHXKE
NIeSITeTFHOC onwmcan Tperoiaraet WKN IUTaHUPYET yaeToM BIX WCIIONIb30BAaHUIO | HHUE WIH
™ MIONYYCHHBIH | TIONYyYUTh TIPOAYKTa, WCTIONB30BaT | 3apaHee noTpeduTene | MOITYyIeHHOTO yKaza
MPOAYKT Ba)KHBIC IS b IPOIYKT 3a/laHHBIX it u o0acTu MPOIYKTa TpaHUIIBI
ero KpUTEPHEB WCTOJNB30BaH | OPYTUMH HCTIOJIH30B
WCIIOJIb30BaH OIICHKHU Us IPOAYKTa aHUs
ust IPOAYKTa OPOAYKTa
Pabot ITounck Yuenuk YueHuk yka3piBaeT | YueHuk Yuenuk Yuenuk Yuenuk YueHuk npu Yuenuk
a ¢ nHpOopMaI yYKa3bIBa€T Ha | Ha OTCYTCTBHE BBIJICITAT U3 yKazad, CaMOCTOSITENIFH | OpPTraHW30BaN | ITAHWPOBAHHH CaMOCTOST
uH)O uu OTCYTCTBUE KOHKPETHOU 0003HAYCHHBI | Kakas 0 Ha3BaJ BUJBl | MOUCK paboTsI €JIbHO U
pMarim uHpopManuu | uHGOPMAIH BO X YUHUTEIEM uHpOpPMANHUS | MCTOYHHKOB, UHPOPMAUHU | BBIICITUI apryMeHTH
el , BO BpeMs | Bpems 0OCYKICHHS | BOIPOCOB JJIs | 1O TOMY WM | U3 KOTOPHIX OH | B BOIPOCHI, TIO poBaHO
BBITIOJTHEHUST | C PYKOBOAUTEIEM U3YYEHUS, T€, | UHOMY TUTAHUPYET COOTBETCTBUHU | KOTOPBIM TPUHSUT
TOTO o0rrero miaHa uHpopmanue | Bompocy, MOJIYYUTh C TUITAHOM HEOOXO0TUMO pelieHue o
JIeHCTBUS, JIeSITEIbHOCTH B i o MOCTaBJICHHO | wHpopMmanuio, | paboT mo MOJIY4YHUTh 3aBepIleH
IUIA KOTOPOTO | paMKax IpOeKTa, KOTOPBIM HE My YUUTEIeM | peKOMEHIOBaH | MPOEKTY CBEJICHUS W3 WU Tana
9Ta 3a/aBasi BONPOCHI oOmanaer. WA HYIO yIUTEIeM HECKOJBKUX cbopa
nHpOpMAaIUI CaMOCTOSTEI HCTOYHUKOB uHpOpMaI
HeoOXxommMa, BHO, 17078
3amaBast HeoOXxouMa
BOTIPOCEI TUTS
BBIIIOJIHCHUA
MIPOEKTa
O6paboTtka Yuenuk YueHUK U3T0KUIT Yuenuk VYuenuk YueHuk ykazan | YdeHux Yuenuk Yuenuk
nHpOpMa H3TI0XKT Te parMeHTHI Ha3Bal HHTEPIPETHP | Ha BRIXOAANINE | TPUBEIN pean3oBai TPEUIOKU
TN MONyYCHHYIO | TIOIy4eHHOU HECOBIAICHU | oBai n3 o0IIero 00BsICHEHHE, MPEUIOKEHHBI | 71 crtocod
uHpOpManU uHpOpMAaLUY, 1B MOJIYYEHHYIO | psiia Win Kacaromeecss | yuurenem paspelieH
0 KOTOpBIE OKA3aJUCh | CBEIEHUSX, uHpOpMaNU MPOTUBOpEYAIll | AHHBIX croco6 us
HOBBIMU JJIs1 HETO coiepxamux | 10 B ue npyr apyry | (cBemeHuit), pa3peuieHust MIPOTUBOpE




WM 333371 BONIPOCHI | cA B KOHTEKCTe CBE/ICHUSL. BBIXOJSIIIINX TIPOTHBOPEUHS YU WA
Ha TOHUMaHHe MCTOYHUKAX COIlepIKaHUS n3 o0IIero WA TIPOBEPKHU MIPOBEPKH
nHpOpMannH, | mMpoekTa psina, wim JIOCTOBEPHOCTH | TOCTOBEPH
MpeaIoKeHH oOHapyxeHH | mHpOpManUu octu
BIX BIX uHpOopMaIl
YUHUTETIEM. MPOTHBOPCYH U
71
Dopmynup VYuenuk YueHuk npuBen Yuenuk Yuenuk Yuenuk Yuenuk Yuenuk caenan | YueHux
OBKa BOCIPOM3BEN | MpHUMeEp, MPEeIII0KUIT caenan clenan BBIBOX | BBICTPOMJI B | BBIBOJ Ha | MOATBEPIU
BBEIBOJIOB apryMeHTanu | MOATBEpXKAAOMUil | wiu BBIBO/JI (mpucoenuHm | COOCTBEHHON | OCHOBE J1 BBIBOJ
0 U BBIBOJI, BBIBOJI, TPEIPUHSLIT (mpucoenuuu | ¢ K BBIBONY) | JIOTHKE KPUTUYECKOTO COOCTBEHH
cojepKallue | 3aMMCTBOBAaHHBII JIEUCTBUS IO | JICS K Ha OCHOBE | COBOKYNHOCT | aHanmu3a pasHBIX | oif
ciaB U3 HCTOYHHKA MPOCKTY, BEIBOJIY) Ha MOJYYCHHOM b TOYEK  3PCHUS | apryMeHTa
HU3YYEHHOM UHpOpPMAUU OCHOBBIBAsICh | OCHOBE UHPOPMALIMU U | apTYMCHTOB, WK UCH Win
HUCTOYHHKE Ha TIONMYYCHHON | TIpuBen TTOITBEPIKIA COIIOCTABJICHUS CaMOCTOST
nHpOpMAUH MOTyYeHHOH | mH(pOpManuu | HECKOIBKO OINX BBIBOJ | MEpBHYHOH ¥ | e€IBpHO
WHPOPMALINH | ¥ IpUBeN apryMeHTOB BTOPUYHON TOJTY9ICHH
XOTS OBI WIM  JaHHBIX nHpOpMAaLNH, BIMU
oIMH JUTS ero JTAaHHBIMH.
apryMeHT TIOTBEPIKICHH
s
CdopmupoBan YueHuk B pabore mB | Yuenuk Ommbku
HOCTh TIPOIEMOHCTPUPOBA OTBETaxX Ha MIPOEMOHCTPH OTCYTCTBY
MpeIMEeTHBIX J1 IOHUMaHUe BOMNPOCHI [0 | poBaj 10T
3HAHHUH " COJIepKAHUS COJIep)KaHMI0 | cBOOOIHOE
cnoco0oB BBLIITOJTHEHHOM paboThHI BJIaJICHHUE
JAeSITeJIbHOCTH paboTsl OTCYTICTBYIOT | mpeamMeTom
rpyOsie MPOCKTHOM
OIIUOKH JIeSITENIbHOCTH
CdopmupoBan Yyenuk YueHuk Ha3Bai YueHuk Yyenuk YueHuk Yuenuk Yuenuk Yuenuk
HOCTh BBICKa3all TPYAHOCTH, C Ha3Bal Ha3Bal TIpUBEN TIPSO apryMeHTHPOBaJ | mpoaHaiu3
PeryJIATHBHBIX CBOE KOTOPBIMH OH CUJIbHBIE crabbie MIPUYUHBI croco0(br) BO3MOXHOCTb upoBaj
neficTBHit BIIEYATJIEHUE | CTOJIKHYJICS IPHU CTOPOHBI CTOPOHBI yCHEXOB U MPEOJIOJCHHs] | HCIOJIb30BaTh pe3ynbTat
oT  paboThl | paboTe Hax paboThI HaJ paboTHI HAT Heyna4y TpyJaHOCTEH OCBOCHHBIE B BI pabOTHI
Haj IIPOEKTOM IIPOEKTOM IIPOEKTOM (TpynHocTeil) B | (u30exanus X0Jie IPOEKTHOM | Haj
IIPOEKTOM pabore Hax HeyJau), ¢ paboThl yMEHUSI | TPOEKTOM
MIPOEKTOM KOTOPBIMH OH | B IPYTHIX BHJAX | C TOYKH
CTOJIKHYJICS JeSITeTHbHOCTH 3peHus
npu pabore JKU3HCHHBI
Ha X TIJIAHOB
MIPOEKTOM Ha

Oymymiee




CdopmupoBan ITucemenHa VYuenuk Yd4eHuK M3I0KUI | YUYEHHK VY4uenuk YueHuk YueHuk YueHuk YueHuk
HOCTh o H3JI0KHIT BOIIPOC C | M3II0KUI W3JI0KHUIT W3JIOKHUII TeMy, | mocTaBumi H3JI0KHIT HpeACTaBU
KOMMYHHMKATHB KOMMYHHKa | BOIpPOC ¢ | cobmonenuem Temy, TeMY, UMEIOIYI0 LeJb BOIIPOC, b
HBIX JeicTBHI st coOmoyeHre | HopM odopmileHHs | BKIIOYaromly | BKIIOYAIONY | CIOXXHYIO NUCBMEHHOH | caMOCTOSITeNIbHO | MH(pOpMAaI]
M HOpM | TekcTa U | 10 HECKONBKO | 10 HECKOJBKO | CTPYKTypy U KOMMYHHKAI] | HPeIOoxKUII U0 B
odopmiieHnst | BcomoraTenabHON BOIIPOCOB  C | BOIPOCOB C | rpaMOTHO U U CTPYKTYpPY ¢dopme u
TEKCTa, rpaduKH, coOmoieHne | COONIOJCHUE | HCIIONIB30BaI OTIpeIeNINI TEKCTa B Ha
3aJaHHBIX 3aJlaHHbIX M HOPM ¥ | M HOpPM U | BcoMorarenb | JKaHp TEKCTa. | COOTBETCTBHM C | HOCHUTEIE,
oOpazom o0paszom TIPaBUII TIPaBIII HBIE CPEJICTBA, HOpPMaMH XaHpa | aJeKBaTH
opopmierns | odpopmieHHS BIX TICTTH
TEeKcTa TEKCTa " KOMMYHUK
BCIIOMOTaTeN anuu
BHOH
rpaduky,
3aJJaHHBIX
00pasiom
Cdopmuposan YcrHas VYyeHuk Y4eHuK BeICTpOMII | YUEHHK VYuenue Y4eHuk YyeHuk Y4eHuk Y4eHuk
HOCTh KOMMYHHUKa | BBICTPOHJI CBOIO peub B CaMOCTOSITENl | MCHONB30Bal | ageKBaTHO CaMOCTOATENb | peaau30Ball CaMOCTOSAT
KOMMYHHMKATHB nus CBOIO peU4b B | COOTBETCTBUU C BHO pa3iauyHbIe UCIIOJIB30Ba HO JIOTUYECKHUE UIH | €IbHO
HBIX JeicTBH COOTBETCTBU | HOPMaMU PyCCKOTO | HOATOTOBHUI BepOajbHbIe | HeBepOajbHbIE | MCHOJNB30BAN | PUTOPUYECKHE peanu3oBa
U c HOpMaMH | si3bIka, oOpamasich | ruian CpeacTBa CpeacTBa WiIn HeBepOallbHbl | MTPUEMBI, b
pYCCKOro K IUTaHy, BBICTYIUICHHSI | KOMMYHHKAll | IOATOTOBIEHH | € cpeacTsa IPEIOKEHHBIE | JIOTHYECKH
S3bIKa, COCTaBJIIEHHOMY C U coOmoaan un bl HaIJISAHBIE | min yUHUTEIEM € Wi
oOpamasich K | MOMOIIBIO YIUTENST | HOPMBI MaTepHabl, TpPaMOTHO putopuiec
TEKCTY, Iy OMMIHO M MIPEAJIOKEHHBl | MOATrOTOBIECH KHe
COCTaBIICHHO peun u € yuuTeneM HbIE HPUEMBI
My C peryiaMeHT HarJIsAHbIC
MIOMOIIBIO MaTepHabl

YUUTEIIA




7. Coz[epmaTe.nbﬂoe OIMMUCAHMUE KAXKAOI0 KpUuTepus

Kpurepuii | YpoBHU chOpMHPOBAHHOCTH HABBIKOB NPOECKTHOM AeATEJbHOCTH
Ba3zoBbiii IMoBbILIEHHBIH

CamocTro- Pabora B 11€710M CBHJIETEITLCTBYET O Pabora B 11€710M CBH/IETENBLCTBYET O CIOCOOHOCTH

ATCJIbHOC CIIOCOOHOCTH CaMOCTOSTENHHO C OHOpOﬁ CaMOCTOATCIIbHO CTAaBUTH r[p06neMy 1 HAaXOAUThb

npuoope- Ha [IOMOIIb PYKOBOJUTEIS CTABUTH MyTH €€ PENIeHUs; IPOJEMOHCTPUPOBAHO

TECHHE HpO6J’ICMy 1 HaXOOUTh ITYTHU eé CBO6OI[HOC BJIAACHUC JIOTUYCCKUMU OIICPALIUSIMU,

3HAHHH U peuicHus,; MpoOACMOHCTPHUPOBAHA HaBbIKaMH KPUTUYCCKOI'O MBIIIJICHUS, YMCHUC

peleHue CIOCOOHOCTh IPHOOpPETATh HOBBIC CaMOCTOATENBHO MBICIIUTB; IIPOJIEMOHCTPUPOBAHA
npooJiemM 3HAHUSI W/WJIA OCBAaUBATh HOBbIC CIIOCOOHOCTH Ha 3TOM OCHOBE IMPUOOPETaTh HOBBIC
CII0COOBI ,I[ef/'ICTBPIfI, JOCTUI'aTh Oonee 3HAaHUS W/UIN OCBAaUBAaTh HOBBIE CIIOCOOBI
rIyOOKOTO MIOHUMaHHS U3yYEHHOTO JIEHCTBHIA, JOCTUTaTh O0JIee TITyOOKOTro
MMOHUMAaHUS TPOOIEMBI

3nanue IIponeMOHCTPUPOBAHO NOHUMAHUE IIporeMoHCTpUPOBAHO CBOOOHOE BIAJICHHE

npeaMera COJICpKaHUs BBITOJHEHHON pa0oThL. B peaMeTOM MPOEKTHON AeATeNbHOCTH. OmnoKu
paboTe 1 B OTBETaX Ha BOIPOCHI 110 OTCYTCTBYIOT
coIepKaHUI0 PabOTHI OTCYTCTBYIOT
rpyObIe OITHOKH

Peryns- IIponeMOHCTPUPOBAHBI HABBIKH Pabora TmarenbHO CIUIaHUPOBaHA U

THBHBIE ONPENCIICHUA TCMBI U INTaHUPOBaHHA MOCJICIOBATEILHO Pealn30BaHa,

IelcTBUA paboOTHL. CBOEBPEMEHHO MPOUJICHBI BCE HEOOXOIUMBIC
Pabora noeniena 10 koA u 3Tarbl OOCYKICHUS U MIPEICTABICHHUS.
HPCCTABIICHA KOMUCCHH, KOHTpOJIb ¥ KOPPEKIUS OCYILECTBIISIIUCE
HEKOTOPBIE TNl BBITOIHSAIUCH OA | caMoCTOSTENLHO
KOHTPOJIEM U IPH MOJJIECPKKE
pykoBoautens. [Ipu aTom
MPOSIBIISIKOTCS OT/IEIIbHBIE AJIEMEHTHI
CaMOOLICHKU U CAMOKOHTPOJIS
oOyuJaromerocs

KOMMy- HpOI[eMOHCTpI/IpOBaHH HaBBbIKH Tema sicHO OmnpeacyiCHa U MOsICHCHA.

HUKAIMSA oQopMIIeHHUS TPOEKTHON paboThl U Texct/coobuIeHne XOpOoIIo CTPYKTYprupoBaHsl. Bee

MOSICHUTEJILHOM 3aIIMCKH, a TaK)Ke
MTOATOTOBKH IIPOCTOM MPE3CHTAIINH.
ABTOp OTBEYaET Ha BOMPOCHI

MBICJIH BBIPAXKCHBI SICHO, JIOTHYHO,
MOCJIeIOBATENFHO, apTyMEHTHPOBAHHO.
Pabota/coobiieHne BpI3BIBACT HHTEPEC. ABTOP
CBOOOJTHO OTBEYAET HA BOIPOCHI
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