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IIporpamma BHEypPOUHO# 1eATEJILHOCTH
«HOHBIA XUMHK»

(munaus YMK T'.E.Pyn3utuc u ©.I".®enpaman)

Hamnpagienue - OOIIEHHTEIUICKTYaTIbHOE
[IporpamMma paccuntana - st yaammxcst 14-15 et (8 knacc)
Cpok peanuzamnuu - 1ron

KonudectBo yacos - 34 yaca

IHosicHuTeIbLHASA 3aNIMCKA
Pabouast mporpamma mo BHeypo4dHOH AesrenbHOCTH «FOHBIM XUMUK» Ijist 8-X KJIacCOB COCTaBJeHAa B COOTBETCTBUU C
TpebosanusmMu denepanbHOrorocy1apCTBEHHOr0 00pa30BaTENbHOrO CTAaHAAPTa 00IIero 00pa3oBaHKs BTOPOTrO IOKOIEHHS:

1. [IpumepHast ocHOBHas oOOpa3zoBaTelbHAs MPOrpaMMa OCHOBHOIO 00mIero ooOpa3oBaHus (omoOpeHa
pelieHueM ¢GeaepaibHOr0 yueOHO-METOANYECKOr000beMHEHHUS 110 001IeMy o0pa3oBanuto (poTokon ot 28 uioHs 2016 r. Ne
2/16-3);

2. [Mucemo Muno6pHayku ot 28.10.2015 1. Ne 08-1786 «O pabounx nporpaMmax yaeOHBIX TPEIMETOBY;

3. [Tucemo Muno6paayku ot 12.05.2011 1. Ne 03-2960 «O6 opraHu3anyyi BHEypOUHOU AESITETHHOCTH.

JlanHass mporpaMmMa SIBIISIETCS TPOTPaAaMMOM OOIIEMHTEIUIEKTYaIbHOM HaIpaBiIeHHOCTH. l[IporpamMma mmocTpoeHa Ha
CHEAYIOIIMNX NPUHITUTIAX:

- Tpunyun nayuynocmu (3HaHUS OCHOBAHBI HA OOBEKTUBHBIX HAYYHBIX (pakTax).

- Hpunyun nocredosamenvHocmu u cucmemamuyrocmu (00ydeHue OT IPOCTOr0 KCI0KHOMY, «OT He3HAHUA
K 3HaHHIO, OT HEYMEHHS K YMEHHIO)).

- Hpunyun Haensonocmu (OCYIIECTBIICHHE CBSI3U MEXITY KOHKPETHBIM 17§
a0CTPaKTHBIM).

- IHpunyun ocmvicienHocmu (IEPEHOC UMEIOIIIXCS 3HAHUI B HOBYIO CHTYAITHIO).

- IHpunyun cosnamenvrocmu u akmuenocmu (IpUMEHEHVE 3HAHNN HA TPAKTHKE).

AKTYaJIbHOCTh MPOrpaMMbl OOYCIIOBIICHA TE€M, YTO B y4eOHOM IUTaHE MpeAMETy «XUMHUs» OTBEICHO BCero 2 vaca B
Henenio (8 kimacc), 4To gaeT BO3MOKHOCTh ¢(h)OPMUPOBATH Y yUAIMXCs JHIIb 0a30BbIe 3HAHHS IO MPEAMETy. B Toxke Bpems
BO3pacT 8-TO Kiacca SBISIETCS BaXXHBIM JUIS TPO(ECCHOHATHHOTO CaMOOIPENENeHUsT IMKOIFHUKOB. BO3MOXHO, YTO
MIPOCHYBIIHNICSI HHTEPEC K XMMHH MOXKET IepepacTr B OyyIIyto mpodeccuro.

AKTYaJlbHOCThH JTaHHOW MPOTPaMMBbI COCTOUT B M TOM, YTO OHA HE TOJBKO JA€T BOCIUTAHHUKAM MPAKTHYECKHE YMEHHS U
HaBbIKH, (OPMHUPYET HAYAIBHBIHOMBIT TBOPUYECKOM IEATEIbHOCTH, HO U Pa3BUBAET MHTEPEC 0OYIAIOIIErocs K SKCIIEPUMEHTY,
HayJYHOMY TIOHCKY, CITOCOOCTBYET CaMOOMPEAENIEHUIO YIaIiXCsl, 0CO3HAHHOMY BBIOOpY TIpodeccru. Ydammecs: CMOTYT Ha
MPaKTUKE MCIIONb30BAaTh CBOW 3HAHUS HA YPOKAX XHUMHHU U B OBITY.

Ilenaroruyeckas mesiecoo0pa3sHOCTh 3aKJII0YAETCH B TOM, YTO 0a30BBIH KypC IIKOIBHON MTPOTPaMMBI TIPETyCMAaTPUBAET
IpaKTU4YecKue padoThl, HO UX SIBHO HEAOCTATOYHO, YTOOBI 3aMHTEPECOBATH yUAIIMXCS B CAMOCTOSITEIBHOM MPHOOPETEHUN
TEOPETUYECKUX 3HAHUHM W NMPAKTHYECKHX YMEHHH M HaBbIKOB. s 3Toro B Kypc «llepBble Imarum B XUMHK» BKIIOYEHBI
HauOoJ1ee sipKue, HarJsiHbIC, HHTPUTYIOIINE SKCIEPUMEHTHI, CIOCOOHBIE YBIIEUb U 3aMHTEPECOBATH YUAIMXCS TPAKTUIECKON
HayKOM XUMHEH.

B pamMkax HammoHanbHOro mpoekra «O0pa3oBaHuE» CO3AaHUE LIEHTPA €CTECTBEHHO - HAy4YHOW HampaBiieHHOCTH «Touka
POCTay MMO3BOJIMIIO BHEAPUTH B IIporpaMmy HU(POBYIO J1a00paTOPHIO U KAYECTBEHHO M3MEHHUTh MPOLEcC 00yUeHUsT XUMUH.

KonuuecTBeHHBIE SKCIEPUMEHTHI IO3BOJSAT MOJY4aTh JOCTOBEPHYIO HH(OPMALMIO O MPOTEKAHWH TEX MM WHBIX
XMMHYECKUX MpoLeccax, 0 CBOMcTBax BemecTB. Ha oCHOBE MoOnydeHHBIX 3KCIIEPUMEHTAIBHBIX JTaHHBIX 00y4aeMble CMOTYT
CaMOCTOATEIIFHO JeNaTh BbIBOABI, 0000IIATh pE3yJbTaThl, BBIIBIATH 3aKOHOMEPHOCTH, 4YTO OJHO3HA4YHO Oyzmer
CIOCOOCTBOBATH MOBBIIICHUIO MOTHBALIMHU O0yYEHUS IKOJIEHUKOB.

Onuncanne MaTepuaIbHO-TeXHN4YeCKOH 0a3bl HeHTpa «Touka poctay,
HCII0JIB3YEeMOro ISl peaau3anuy 00pa3oBaTeJbHBIX IPOrPaMM B paMKax NpenoJaBaHus XUMHH
Hudposas (komnbrotepHas) nadoparopus (LIJI), mporpaMMHo-anmapaTHbI KOMILIEKC, TaTYMKOBAs CHCTEMA — KOMILIEKT
yueOHOro o0OpyJOBaHUS, BKIIOYAIOLIMHA HM3MEpUTENbHBIN OJ0K, MHTep(eiic KOTOPOro Mmo3BojiseT O0ecrnednBaTh CBS3b C
MEpCOHAIBHBIM KOMIIBIOTEPOM, U HA0OP JaTYMKOB, PETUCTPUPYIOLINX 3HAUCHUS PA3IUYHBIX (PU3NUECKUX BETUYHH.



JaTtunk temnepaTyphl IUTATUHOBBIN — MPOCTOM M HaA&KHBINA NaT4MK, NpeIHa3HayeH IJIsi U3MEpEHMs TeMIIepaTyphl B
BOJHBIX pacTBOpax M B Ta3oBBIX cpenax. Mmeer paznuunbii auanazoH usMepeHuil or —40 mo +180 oC. TexHuueckue
XapaKTEepUCTUKU JATUMKA YKa3aHbl B MHCTPYKLIMH 110 3KCILTyaTaluy. J[aT4uK TemrepaTypbl TEpMONApHBIN MpeaHa3HaueH JUIs
nuzMepenus temiepatyp 10 900 °C. HMcnonb3yeTcst pu BHIIOTHEHUH padoT, CBA3aHHBIX C U3MEPEHHEM TeMIIepaTyp IIAMEHH,
TIJIaBJICHUS U pa3l0oKEeHUs BEIIECTB.

JlaTynk onTHYecKOi IUIOTHOCTH (KOJIOpPUMETp) — MpeAHa3HayeH JUIsl U3MEPEHHs ONTHYECKON IIIOTHOCTH OKpalleHHBIX
pacTtBopoB. Mcnonb3yercs npu n3yueHuu teM «PactBopel», «CKOpOCTh XUMUYECKUX PEAKLUN», ONpeIelIeHUH KOHIEHTPaIlluu
OKpAaIIIEeHHbIX HOHOB.

Hatunk pH mnpenHazHaueH s M3MepeHUs BOJOpoAHOro mnokaszatens (pH) BOAHBIX pacTBOPOB B pas3iIMUYHBIX
UCCIICIOBAHUAX O0BEKTOB OKPYKAIOIIEH CPe/bl.

JlaT4uK 37eKTPOIPOBOHOCTH NIPEAHAZHAYEH ISl U3MEPEHUS YIEIbHON 3JIEKTPOIIPOBOIHOCTH KUJKOCTEMN, B TOM YUCIIE
U BOJHBIX PAacTBOPOB BewIECTB. IIpuMeHsieTcs Npu M3y4eHUM TEOPUH JJIEKTPOIUTUYECKOM IUCCOLMALUU, XapaKTEPUCTHK
BOJHBIX PACTBOPOB

JlaTuuK XJIOPHJI-MOHOB HCIOJIB3YeTCsl JIIsl KOJIMYECTBEHHOTO OIpPEENIeHHs COJepKaHWsi HOHOB XJIOpa B BOJHBIX
pacTBopax, Mo4Be, MPOMYKTax nmuTanus. K qaTurKy moakiItodaeTcss HOHOCEIeKTUBHEIHN 3mekTpost (MCD) (pabounii a5mekTpon),
MOTEHIINA] KOTOPOro 3aBHCUT OT KOHIICHTPAIMH ONPENENIeMOro UOHa, B JIAHHOM Cllyyae OT KOHIeHTpanuu aHuoHoB Cl-.
[Norenmman MCD onpenesnsitoT OTHOCUTENBHO 3JIEKTPOIa CPAaBHEHUS, KaK MPaBUIIO, XJIOPCEPEeOPSTHOTO.

JlaTdMK HWUTpaAT-MOHOB TNpETHA3HAYEH I KOJIWYECTBEHHOIO ONpPENCICHHMS HHUTPATOB B Pa3IMYHBIX O0BEKTaX
OKPY’KaIOIIEeH cpelibl: BOjE, OBOIIaX, (PyKTaX, KOJIOACHBIX U3ACIUAX H T.JI.

Muxkpockorn nndpoBoil mpeaHa3HayeH I U3y4eHus (OpMBbI KPUCTAIUIOB M HAOIOICHHS 32 POCTOM KPHCTAJUIOB.

AmmrapaT i mpoBeneHusT Xxumudeckux peakiuil (AIIXP) nmpemHasHadeH I MONYYICHHS] W IEMOHCTPAIIUH CBOWCTB
TOKCHUYHBIX MapoB M Ta30B . JTH BEIIECTBA IONYYAIOTCS B KOJOE-peakTope, W TpW HArpeBaHWM (Wiau 0e3 HarpeBaHus)
ra3000pa3HbIe BENIECTBA MPOXOJAT Yepe3 MOTIOTUTENbHBIC EMKOCTH (HACaIKH) C PACTBOPAMH PEareHTOB, BCTYIAIOT C HUMH B
peaknuio. M30bITOK ra3a morionaercst )XUJIKUMHU | TBEPABIMU PEarcHTaMu, a TAaK)Ke aKTHBUPOBAHHBIM yIIIEM. Amapar Jarie
BCEr0 WCIONB3YIOT ISl TOJNYYCHUS W JIEMOHCTPAllMM CBOWCTB XJIopa, cepoBojiopona. I[Ipubop ans JneMOHCTpanuu
3aBHCUMOCTH CKOPOCTH XUMHUYCCKHX PEAKIIHIA OT pa3THYHBIX ()AaKTOPOB UCIONB3YIOT IPU U3YYCHUH TEMBI

«CKOpOCTh XMMHYECKOW peakium» M TemmoBoro 3¢ddekra xumuueckux peakuuid. [Ipumbop maér BO3ZMOXKHOCTH
9KCIEPUMEHTAIBHO HCCIEIOBAaTh BIMSHUE HA CKOPOCTh XMMUYECKHX PEaKLUUd CIEmyrmmX (aKTOpOB: IPUPOIBI
pearupyronyx BeecTB, KOHIIEHTPALMY PEarnpyIOIINX BELIECTB, MJIOMAAN IPaHMLBI paszaeia (a3 B TeTeporeHHbIX CUCTeMax
(TIOBEpXHOCTH CONPUKOCHOBEHUS MEXAY PEarupyroLMMy BEIeCTBAMH ), TEMIIEPATyphl, KaTaau3aTopa, HHruouTopa.

[Munerka-no3atop — npucnocobIeHne, UCIoIb3yeMoe B JIa0OpaTOpUu Uil OTMEPUBAHHs ONpenenéHHOro oonéma
KHUIKOCTH. [IUIeTKH BBITyCKalOTCsl IEPEMEHHOI0 U TIOCTOSHHOIO 00bEMa. B KOMIIEKThl 000pyAOBaHUS AJIsI MEAUIIMHCKUX
KJIACCOB BXOAT yIOOHBIE MMIIETKU- 103aTOPHI OIHOKAaHAJIbHBIE, [T03BOJIAIOLUINE HACTPOUTH HEOOXOJUMBIH 00bEM 0TOMpaeMoit
XKHUJIKOCTH B TPEX PA3JIMUHBIX JUANIA30HAX.

bans koMOMHMpOBaHHAas MpeHa3HAYEHA U HarpeBa CTEKISAHHBIX U (apdopoBEIX cocymoB, Korga Tpedyercs co3aarh
BOKpYI' HarpeBaeMoro cocyAa pPaBHOMEpHOE TeMIIepaTypHOe Iojie, M30eXaTh HCIOJIb30BAHUS OTKPHITOIO IUIAMEHH H
packan€HHOW snekTpuueckod cnupann. Kopmyc komMOumHMpoBaHHOM OaHM clenaH W3 amoMUHMA. JKuakocTHas yacTh
KOMOMHHMPOBAHHON OaHM 3aKPBIBAETCS KOJNBLIAMH Pa3InYHOrO AUAMeETpa.

HpI/I60p JJId MMOJIYYCHUS Ta30B UCHOJIB3YCTCS JI MOJTYUCHUA HEOOIBIINX KOJUYECTB ra3oB: BOAOpOAa, KHMCI0pOoaa (I/IB
NEepoKCuaa Boz[opo;[a), YTJICKHUCJIOr O ra3a.

[ens mporpamMMmet:



(DOpMI/II)OBaHI/IC Y ydalunuxcsa Hay4YHbIX HpeI[CTaBJ'IeHI/Iﬁ 0 XUMHH B HOBCCHHGBHOﬁ JKU3HU YCJIIOBCKaA 4€pcC3 HpO6y)KI[€HI/IC
HUHTEpECa U pa3BUTUC HpO(I)CCCI/IOHaJ'II)HI)IX CKJIOHHOCTEH K NpeaAMETY XUMMUSL.

3agaun:

OoépazosamenvHblie:

e  PACHIMPUTH KPYTO30p YUAIIUXCS O MUPE BEIICCTB;

®  HCIOJNB30BATh TEOPETHUECKHUE 3HAHUS [0 XUMHUHU Ha TPAKTHKE;

e 00yYUTH TeXHHKE O€30MACHOCTH MPH BBHITIONHEHHH XUMHUECKUX PEaKIIHiA;

¢ chopmupoBaTH HABBIKH BBIOIHEHUSI IPOEKTOB ¢ rcnoib3zoBanueM KT u nudpoBoro obopynoBanus;

¢  BBISIBUTH TBOPUYECKH OJIAPEHHBIX 00YYAIOIINXCS M IOMOYb UM TIPOSIBUTH ceOsl.
Pazeuearowue:

e  CIHOCOOCTBOBATH Pa3BUTHIO TBOPUECKUX CIIOCOOHOCTEH 00YUaIOIIMXCS;

e (opmupoBats MKT-koMIIeTEeHTOCTH;
Bocnumamensnuie:

L4 BOCIIUTATh CaMOCTOATCIIbHOCTD ITPU BBIITOJJHECHUHN pa6OTBI;

e  BOCIIUTATh YyBCTBO B3aMMOITIOMOIIHN, KOJUIEKTUBU3MA, YMEHUE paboTaTh B KOMaH/IE; BOCITUTATh TyYBCTBO
JIMYHOM OTBETCTBEHHOCTH.

CBs3b CoJIep:KaHMs MMporpaMmmasbl BHeypquOﬁ JCATCIBbHOCTH C y‘leﬁHbIMl/l npeaMmeTamu:

Kypc BHEypouHOW nesITenbHOCTH HAEHHO W COAEepXKaTeIbHO CBSA3aH C 0a30BBIM KypCcOM XHMHU W TIO3BOJIAET
MOJIIeP )KUBATh B3AMOCBSI3b TEOPHH U MTPAKTUKH, POPMHUPYET  YCTOHMYMBYIO  TMOTPEOHOCTH MPHUMEHSTH
MTONTy4eHHBIE3HAHNS U HABBIKA B TTOBCEHEBHOM KU3HH.

[Iporpamma mocTpoeHa Ha OCHOBE MEKMpPeIMETHON HMHTerpamum ¢ (Qpu3uKoid,MaTeMaTHKOW, OMONOTHEH 1 APYTHMHU

€CTCCTBCHHO - HAYYHbBIMU NPEAMETaMU.

Oco0eHHOCTH peau3aluu POrPpaMMbl:

Bo3spacr o0yuaromuxcs:

[Iporpamma opreHTHpOBaHA Ha BOCIIMTAHHUKOB B Bo3pacte 14-15 ser 6e3 cnenuaibHOi MOArOTOBKH.
DopMbl 3aHATHIA:

B obpazoBaTensHOM mpoliecce UCTIONB3YIOTCS Pa3InuHble (POPMBI IPOBEACHUS 3aHATHS:

e  Oecelpl;

e JICKIWH;

e  CEMHUHaphbI;

®  IIPaKTUYECKOE 3aHATHUE;

. XUMUYCCKUH OKCIICPUMCHT,



e  paboTa Ha KOMIIBIOTEPE;
*  JKCKYpCHH;

. BBIITOJIHCHHUEC U 3alllUTa ITPOCKTOB.

Pe:xxum npoBenenus: 34 gaca B rof - 1 pa3 B Henento. Bee 3aHATHS O BHEYPOUHOU NIEATEIBHOCTH TPOBOAATCS IOCIIE
BCEX YPOKOB OCHOBHOT'O PACHHUCAHUS, MPOIOKUTEIHHOCTh COOTBETCTBYET pekomennanusim CaulluH, 1. e. 40 munyT.

MecTo TIpOBeNEeHUsI:3aHATUS TPOBOAITCS B ydeOHOM kaOuHere xumuu MBOY «llaBnoBckas COLI»
3nopoBbecOeperaromniasi OpraHu3alus 00pa3oBaTENFHOrO Mpollecca MpeanoiaraeT HUCHoNb3oBaHue (GopM M METOHOB
00y4eHMsI, aJICKBATHBIX BO3PACTHBIM BO3MOXKHOCTSIM IIKOJbHUKA: TIPAKTUYECKUE PAOOThI, SKCIIEPUMEHTBI U OCE/IbI.

HJ'IaHI/IQ!eMLIe PE3VJILTATLI OCBOCHUSA 06!']310!!!HMHCH IporpaMmbI jBHe!'leﬁHOﬁ! BHeng‘l]—[Ofl JEATECJIbHOCTH

JINYHOCTHBIE PeE€3yJabTaThI:

® OCO3HABaTh €AUHCTBO U LIEIOCTHOCTh OKPY>KAIOIIEr0 MUPa, BO3SMOKHOCTH €0 I03HABAEMOCTH U
OOBSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAYKH;

® JIOCTCIICHHO BBICTPANBATH COOCTBEHHOE IEIIOCTHOC MUPOBO33PEHUE: OCO3HABATH HOTpe6HOCTI) nu
TOTOBHOCTbB K CaM006p330BaHI/I}O, B TOM 4YHUCJIE U1 B paMKax CaMOCTOSITEILHOU JEATEIIFHOCTH BHE IOKOJIbI,

e  OLIEHWBATH )KU3HEHHBIE CUTYAI[MH C TOUKHU 3peHUs Oe3011acHOro o0pasa KM3HUA U COXPaHEHUS 3/I0POBbS;
e  OLIEHWBATh IKOJOTMYECKUH PHUCK B3aMMOOTHOIIIEHUH YeTI0OBeKa M MPHUPOJIBL.

. (hopMUPOBATH KOJIOTMYECKOE MBIIIUIEHNE: YMEHUE OI[EHUBATh CBOIO IEATEEHOCTD U MIOCTYIIKH APYTHX
JOJIEH C TOYKH 3PEHUST COXPAHEHHs OKPYXKAIOIIEH Cpeipl - TapaHTa )XU3HH U OJIarormoIyduns JTioIel Ha 3emie.

MeTtanpeaMeTHbIMM pe3y/ibTaTaMH M3y4eHus Kypca «IlepBbie miaru B xXumuu» siBjsiercsi popmupoBaHue
yYHHUBepcaabHbIX yueOHbIX aelicTBuii (YY/). PeryasruBubie YY/:

. CaMOCTOSATENBHO O0HAPYKUBATh U OPMYIIMPOBATH yUeOHYIO MMPOOIIEMY, OIPEAEIISATh Iedh YIeOHOH
JESTENbHOCTH;
. BBIJIBUTAaTh BEPCHH PEIICHHUS POOIEMBI, 0OCO3HABATh KOHEYHBIH Pe3yNbTaT, BHIOUPATh U3

MPEIIOKEHHBIX U UCKATh CAMOCTOATEIIbHO CPEACTBA JOCTUXECHUSA LEIN

° OCYHICCTBJIATH LCIICIIOJIAraHUC, BKIIIOYAA TIOCTAHOBKY HOBBIX ueneﬁ, npeo6pa30BaHHe HpaKTH‘ieCKOﬁ
3aa4U B [TO3HABATCIIbHYIO,

° COCTaBJIATH (I/IH,Z[I/IBI/II[yaJ'ILHO nJii B rpyr[r[e) IIJIaH PCIICHUS HpOGJ’IGMLI;

° pa60Ta51 110 TJIaHY, CBEPSATH CBOU ,I[eﬁCTBPIH C ICJIbKO U, IPpU HeOGXOI[I/IMOCTI/I, HCIIPABJIATH OIIIUOKH
CaMOCTOATCIIBHO,

° YUYHUTHIBATH PA3HbIC MHCHUA U CTPEMUTHCA K KOOPpJAUHAIIUN PA3JINYHBIX HOBI/II_II/Iﬁ B COTPYAHHUYCCTBC,
° B IUAJIOre € YUUTCIIEM COBCPUICHCTBOBATh CaAMOCTOATCIIBHO BBIpa6OTaHHBIe KPpUTCPUU OLICHKU.

IToznaBatenbubie YV /I



® AHAJIN3UPOBaTh, CPAaBHUBATD, KJ'IaCCI/I(bI/IHI/IpOBaTI) n 0606HIaTI> q)aKTI)I U sIBJICHUS. BBISBIATH MMPUYHUHBI 1
CJICACTBUA MMPOCTBIX SIBIICHUH.

® OCYHICCTBJIATL CPABHCHUC, KJ'IaCCI/I(bI/IKaI_II/IIO, CaMOCTOATCIIBHO BI)I6I/Ipa$I OCHOBAHHA U KPUTCPUU JIA
YKa3aHHBIX JIOTUYCCKUX or[epaunﬁ;

. CTPOUTH JIOTHYECKOE pacCyKAeHNEe, BKIIOYAIOIIee YCTAHOBIICHHE IPUYUHHO-CIIEICTBEHHBIX CBS3EH.
. CO3/1aBaTh CXEMaTHUYECKUE MOJICIU C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00bEKTa.

. COCTaBJISTh TE3UCHI, Pa3JIMYHBIC BUJIbI IJIAHOB (TIPOCTHIX, CIIOKHBIX H T.IL.).

. peoOpa3oBbIBaTh HHGOPMAIIUIO M3 OHOI0 BHIA B APYroi (TaOiuIly B TEKCT U TIp.).

. YMETh ONPEACIATh BO3MOKHBIC HCTOYHUKH HEOOXOJIMMBIX CBEICHUH, IPOU3BOAMTD ITOMCK

WH(POPMAIUH, aHATTM3UPOBATH U OLEHUBATH €€ TOCTOBEPHOCTb.

. 0000111aTh MOHATHS - OCYIIECTBIISATH JIOTHYECKYIO OIEePalMIO MIEPEeX0/ia OT MOHATHI ¢ MEHBIINM
00BHEMOM MOHATHSIM C OOIBIITHM 00HEMOM;

® CTPOMTH JIOTUYECCKUE PACCYXKICHNW S, BKIIFOYAOMUE YCTAHOBJICHUEC IPUYNHHO-CIICACTBEHHBIX CBSI3EH.

® 00BACHSITE ABJICHHSA, NPOLECCHI, CBA3U U OTHOUICHMS, BEIABIIACMBIC B XOA€ UCCIICAOBAHNA,
OCYIIECTBIIATH BBIOOP Haubomnee 3 PEeKTUBHBIX CIIOCOOOB PEIICHUS 32/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBHUH.

KommynukatuBubie YY/I:

. yMeTh (hOpMyITUPOBATH COOCTBEHHOE MHEHHE U MTO3UIIHNIO, apTyMEHTHPOBATh €€ M KOOPJAMHUPOBATH €€ C
MO3HIINY MAPTHEPOB B COTPYTHHUYECTBE IPH BBIPAOOTKE OOIIEro PEIIeHUs] B COBMECTHOH JIESITENbHOCTH;

. 0TOOpaXkaTh B peUr Colep KaHNE COBEPIIaeMBIX TEHCTBHMA, KaK B (hOpMe TPOMKOM COITHATN3HPOBAHHOM
pedn, Tak u B (hopMe BHYTpEHHEH pedn;

. YMETb apryMEHTHPOBAThH CBOIO TOUKY 3PEHHS;
. YMETb OCYIIECTBIIATH B3aHMHBIH KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOTUMYIO
B3aUMOIIOMOIIIb;

. yMeTh paboTaTh B TPYIIIIE - YCTAHABIUBATH pabodre OTHOMIEHUS, 3()()EKTUBHO COTPYTHUYATE U

CIOCcOOCTBOBAThH MPOAYKTHBHOM Koomepanun. [IpeaMeTHpIME pe3ynbTaTaMu U3y4eHHs IPEAMETa SABIISIOTCS
CIICAYIOLIE YMCHUSL:

. OCO3HaHHUE POJIM BEILECTB;
. OIIPEENSTh PONIb PA3JIMUHBIX BEIIECTB B IPUPOE U TEXHHUKE;

. OOBSCHSTDH POJIb BEILIECTB B UX KPYrOBOPOTE;

. pPaccMOTpEeHNE XUMUYECKUX TPOLIECCOB;

. WCIOJIB30BAaTh 3HAHUSI XMMUH [TPU COOJIOIEHUH MPABUII UCTIOJIB30BAHUS OBITOBBIX XUMUYECKHX
penapaTos;

— pa3jn4aTh OIMACHBIC U 0e30MacHbIe BCIICCTBA,

° OPUBOAUTD MMPUMCPBI XUMHWYCCKUX IMMPOLCCCOB B IPHUPOJC,



® HaXOOUTb YCPThI, CBUACTCIILCTBYIOINC 00 O6HII/IX IMpU3HaKax XUMHUYCCKUX IMPOUECCOB U UX Pa3JINYUAX;

. HCTONb30BAHNE XUMHUYUECKUX 3HAHUH B OBITY;

. OOBSCHSTH 3HAYCHHUE BEIIECTB B KU3HH U XO3IHCTBE YEIOBEKA,;

® O6’I)HCH5[TI) MHP C TOUKH 3pCHUA XUMUU;

. (hopMupoBaTh IpeACTaBICHUS 0 OyayieM MpodecCHOHATLHOM BhIOOPE.

Cnoco0bl onpenesieHus pe3y1bTATHBHOCTH:

1. HavanbHblld KOHTpONb (CEHTSOph) B BHJAE BH3YaIbHOrO HAONIOJIEHHWS Ienarora 3a COOJIO/ICHHEM
BOCITUTAHHUKAMH TEXHUKH O€30MaCHOCTH, ITOBEACHUEM IIPU Pa0OTE C MOCIEAYIOMNM 00CYKICHUEM;

2. Tekymuii KOHTpOJIb (B TEUEHHWE BCErO0 y4eOHOro roja) B BUJIC BH3YaJbHOIO HAOJIIOJICHMS Ieaarora 3a
MPOIIECCOM BBITIOJTHEHUS YYaIIUMUCS IPAKTHUECKUX pPadOT, MPOEKTOB, WHIWBUIYaJbHBIX 3aJaHUMN, ydacTus B
MPEIMETHOMN HeJelle eCTECTBO3HAHUS;

3. [TpoMeXyTOUHBIN KOHTPOIH (TEMAaTHIECKUN) B BUJIE IPEAMETHON TUATHOCTHKY 3HAHUS IETHMH IIPOUICHHBIX
TEM;
4. WroroBslit KOHTPOIb (Maif) B BUJIE M3YYEHHUS U aHAJIM3A TIPOILYKTOB TPy/Ia yHamuxcs (POeKTOB; COOOIIEHHUH,

pedepaToB), mporrecca OpraHu3anry padoThl HAJ MPOAYKTOM U JUHAMUKH JINYHOCTHBIX N3MEHEHHH.

@DopMbl Y4éTa 3HAHWI, YMEHUI PU peain3aluu NporpaMMmbl.

. Ompoc;

. OO6cyxeHue;

. CamocrosiTensHas padora;

. TectupoBanue;

. [Ipe3enTanus u 3ammTa TBOPUECKON padOTHI (TIPOCSKTHI U . ).

B xon11e yae6HOTr0 Toma 00yJaronuiics TOMKEeH BEITIOMHATD U 3alIUTATH TPOEKT.



KanennapHo —TemaTnyeckoe INIaHNPOBaHHE

Ne |Ha3Banme paznena [Tema 3ansitusi Bcero T Mpak- |Acnoan3yemoe JlaTa uzy4yenuns
eopus
n/n 4acoB P THKA obopynoBanune
Pa3zmen 1. BBoanoe 3ausarue. 1
Beenenue. (24.)
1 2
MecTo XMMUH B €CTECTBO3HAHUU 1
Pa3znen 2. Berectra. [IprieMbl oOpaiiieHus ¢ BEECTBAMH. 1
DKCcrepUMeHTATbHbI
€ OCHOBBI XMMMH.
(84.) IIpaBuia 6e3o1acHoOi pabOTHI IPH MPOBENECHUN YKCIICPUMEHTA. 1
TexHuka 1abopaTOpHBIX PadoT.
HarpesatenbHbie TprOOPHL.
8 1 JlaTank
2 Umctele BemecTBa, 0co00 gucTsie BemecTsa. [Ipumecn. Cmecn. AIIEKTPOITPOBOIHOCTH,
H(GPOBOH MIUKPOCKOI
Meronp! TO3HaHUA B €CTECTBO3HAHUH. 1
Boga. PactBopbl. Mopckas 1 mpecHast Bojia. buonoruueckue 1 JTaTunk TemnepaTypbl
KUIKOCTH MIATHHOBBIN
MaccoBas 107151 paCTBOPEHHOI'O BEILIECTBA, UM MPOLICHTHAS 1 1 JlaTunk onTrueckoit
KOHIISHTPAIHS BEI[ECTBA B PACTBOPE MIOTHOCTH
HaceimmeHnHble 1 nepechIleHHbIe PACTBOPHI. 1 L{ndhpoBoit MEKpOCKOTT
Pa3znen 3. MopnenupoBanue 1
3HaKoMuUMCS c
3 MHPOM HAHOYACTHIL 7
Crpoenue Beniecta. Pasmeps! yactun. HanouacTuib 1 1

(74.)




KommongHeie cuCTeMBI: 1TOYBa, TIIMHA, TPUPOHBIE BOIBI, BO3IYX
JIBIM, MUHEpaJIbI, XJIe0, MOJIOKO, Maciio, KPOBb...

KOJUIOI/IIIHLIG 1 UCTHUHHBIC PAaCTBOPLI

MeTOILBI " CPEACTBA OMITUPHUYCCKOI'O UCCICIOBAHUA

Kak crernenb M3MeIb4eHHOCTH BIIUSAET HA OOIIYIO IIONMIAb
COIIPUKACATOIINXCS YACTHI]

HaHoo0bekThl 1 00YCIIOBIEHHOCTh HX YHUKAILHBIX CBOMCTB
PE3KUM yBETHYEHHEM TUIOMIAAH TOBEPXHOCTH YaCTHII

Pa3nen 4.
XuMus HA CTpakKe
310pOBbA. (64.)

Hon. Bosronka iona. Monx u3 anreku

«MaprannoBka». [lepmanranar kaiaus

ITepexunchk Bogopoma. CBOMCTBA M TPUMEHEHHE ITEPOKCHIA
BOZIOpOAa

AIIXP

ATleTHIICAIMIMITOBAS KUCIIOTa. ACKOPOMHOBAs KUCIIOTa

[TpuGop mst
MOJTy4EHHs BOIOpOIa

«3eneHka» UM OPIILIHAHTOBBIN 3€IEeHBINA

«MBp1L10 qyACCHOCH

JTaTuuk pH

Pa3nmea 5.
IXUMHUSA MUHITA

(54.)

Caxap, Kpaxmall, OeJUIt0J103a — pPOACTBECHHUKU TIIFOKO3bI

ANIOMWHMN: BEUKUI U yKaCHBIN

YKcycHas KucioTa

JlaTunk pH, naTunk

PJICKTPOIPOBOAHOCTHU




«CoreHas Halla KU3Hb) 1
Bpen autparoB: Mud uim npasaa 1 JTaTunk
PIIEKTPOITPOBOIHOCTH
Pasmeun 6. 1. Dman svibopa memvi, NOCMAHOBKU Yeu, 3a0ay UCCIeO08AHUL . 1
Pabora Hax 2. Dman 8v108udCEHUA 2UNOME3bL. 1
MpPoeKTaAMH. -
11 (6p) 3. Oman nranuposanus nymu 00CMudICeHUs yenel 6
' UCCTEe008aAMENbCKUX (NPOEKMHbIX) pabom u evloopa 1
HE0OX00UMO20 UHCTHDYMEHMAPUSL.
4. Dman nposederus yuebH020 Uccied08anus (MpoeKkmuo pabomuol)
C NPOMEINCYMOYHBIM KOHMPOAEM 34 XOOOM BbINOIHEHUS U 1
Koppexyuell pe3yibmamos.
5. Dman opopmnenus, npedcmaesnenus (3auumot) RPOOYKma 1
npoexmuol pabomul
ITogBenenue UTOroB 1
UTOIO: 34 19 16

I/IHCTp}/'KTa)K 10 TEXHUKE 0€30IMacHOCTH IIPOBOAUTCA Ha KaXXIO0M 3aHATHUH IIEPEA IIPOBEACHHUEM SKCIICPUMEHTA.

2. Bsenenue

2.1 Beoonoe 3anamue. 3HaKOMCTBO y4alllUXCsl C HOBBIM Y4€OHBIM KypCOM BO BHEYPOUHOI IESTEIbHOCTH.
2.2 Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoxJeHNE XUMHUU KaK HayKH. CBsI3b XUMHUH € IPAKTHYECKOH KHU3HBIO YEIOBEKA.

Hpakmuqeacaﬂ yacme.

Co3znaHue Mo3HaBaTEIIbHBIX KPOCCBOP/IOB M JIPYTHX HHTEPAKTHBHBIX YIIpakHeHHi Ha LearningAps.org wiu MyTest.

Coaep:xkanue Kypca

3KCHepI/IMeHTaJI]>HI>Ie OCHOBBbI XUMHH

3.1 Bewecmea. Ilpuemot odpauienus c eeuwiecmeamu.

I/I3yquI/Ie IMpaBUJI TCXHUKHU 6G3OH3,CHOCTI/I, npeaynpexaaromux 1 3arnpeuiarommnux 3HaKOB. HepBasI IIOMOIIb. HpOTI/IBOHO)KapHLIe CpeacCTBa 3allIATHI.




3.2

3.3

3.4

3HAaKOMCTBO C BELIECTBAMH, BCTPEUYAIOLUIMMUCS B OBITY: HOJHAs HACTOMKa, MEAb, aJIlOMHHUI, COJb, MHIIEBAsl COAa, JTUMOHHAA KHCJIOTa, YKCYCHAs KHUCIIOTa, BOJA,
MenHBI Kynopoc. OTin4re BEHIecTB MO (HU3MYECKUM CBOWCTBAM: arperaTHoe COCTOSHHE, LBET, 3amax, BKYC, pacTBOPUMOCTb. [IpaBuiia XpaHEeHHs BELIECTB B
nabopatopun. TOKCHYHOCTH BELIECTB AJISl )KUBBIX OPTaHU3MOB ONpPENENSIeTCS X XMMUYECKUMH CBOWCTBaMHU, UX CIIOCOOHOCTBIO BCTYINATh B XUMUYECKHE PEAKIIUH.
[posiBIieHHsI TOKCHYHBIX BELIECTB Y YEJIOBEKA: XUMHUECKHH 0XKOT, Pa3ipa’keHNe CIM3UCTHIX 000I04YeK, KaTap IbIXaTelbHBIX MyTEeH, aiiepruieckue peakifuu, OCTpbIe
JIepPMaTUTHI, KaHIIEPOr€HHOE JIeHCTBHE, MTOPAKEHHUI OPTaHOB, BO3MOXKHOCTH JIETaJbHBIX NCX0/0B. [IpaBuiia orOopa BeliecTB (TBEpAbIE, MOPOLIKO00pas3HbIe, KHUJIKHUE,
BOJIHBIE PACTBOPHI, 0c000€ BHUMaHKE — pPadoTa TOJIBKO C MaTBIMU 00bEMaMH BEIIECTB).

Tecm na ocHOBe 3a/iaHui u3 oTkpeiToro 6anka GUIIU (pasnen «MeTonbl MO3HAHU)

Ilpasuna 6e3onacnoii pabomol npu npogedenuu Ixcnepumenma. Texnuka 1abopamopHvix paoom.

3HAKOMCTBO C JIA0OPATOPHBIM 000PY/IOBAHUEM: CTEKIISTHHAS ITOCy 12 (XUMHUECKHE CTaKaHbl, KOJIObI, BOPOHKH, JICTUTEIbHBIE BOPOHKH, MEPHAS ITOCY/1a), BECHI, INTATUBBI
JUIsl IPOOMPOK U PHOOPOB, HATPEBATENbHBIH PUOOP-CITHPTOBKA, (papdopoBas mocy/a (BeIapUBaTEIbHbBIC YaIIKH, THIJIN, CTYITKH, IITATENN) U JIP.

BesomnacHas paboTa co CTEKIOM, IpoOKaMu (JIeMOHCTpALMs PE3KU CTEKIITHHBIX TPYOOK, MX HarpeBaHMs I H3MEHEHHsT (OPMBI).

Ipaxmuueckas uacmo.

CoOopxka nipubopa 11 moyueHus ra3oB. [IpoBepka Ha repMETHYHOCTh. 3aKpeIUICHHE €ro Ha ITaThBe. PucyHok mpubopa mpu momoiiu tpadapera.

Hazpesamenvnule npubopot.

CruproBka. ['a3zoBas ropenka. [Inmutka. Bonsras 6ans. HazHauenne HarpeBaTeIbHBIX MTPHOOPOB.

N3ydenne cimpTOBKH: COCTaBHBIE YACTH U UX (DYHKITHSL.

['oprodee TOIIMBO AJIS1 CIEPTOBOK: 3TUIIOBEIN ciipT. OCOOEHHOCTH peaKIliy TOPEeHHs: BbIIeIeHre Teria u cBera. Cyxoe roprouee

[IpaBuita HarpeBanus MPOOHUPOK C BOMHBIME PACTBOpaMH (TIPeIBaPUTEIHHBIN MPOrPEB BCEH MOBEPXHOCTH, 00s3aTENFHBIN HAKIJIOH MPOOUPKH, OTBEPCTHE MMPOOHPKH «OT
cels», 3aKperuIeHne IepKaTels MPoOUpKu).

Hcnonp3oBanue TUTIIEH P MPOKATMBAaHUY BemlecTB. HazHaueHue onepanuy mpoKalnBaHus.

Ipaxmuueckas uacmo.

N3yuenune miamenu. PucyHok miameHu.

CoOopka npubopa JuIs BITapuBaHUs COJIM (KONBIIO HAa IITATHB, BHITApUBATENbHAs Yalllka, BOJHBIA PacTBOP CONM, CHUPTOBKA). PUCYHOK mpuOOpa MpH IMOMOIIH
Tpadapera.

Yucmute eeujecmea, ocobo yucmeute eeugecmea. Ipumecu. Cmecu. CriocoObl OUMCTKU BEIIECTB OT IpuMeceil u pasnenenus cmeceil. @unbrpoBanue. [leperonka.

KpI/ICTaJ'UII/IBaI_II/ISI. Pa3,Z[CJ'IGHI/Ie C IIOMOIIIBXO MarHuTa, }:[eHI/ITeJIBHOﬁ BOPOHKH



Ipaxmuueckas uacmo.
1 BapHaHT: cMech PEYHOr0 MeCKa U caxapa.
2 BapuaHT: CMECh PEYHOTr0 MecKa U MOBAPEHHOM COJH.
CocTtaBUTh CxeMy TOCIIECIOBATEIBHOCTH onepaunii (pacTBopenue, GuibTpoBanue, BeimapuBanue). CpaBHUTh U OOCYJUTH pe3yNbTaThl JBYX BapuaHTOB. OOpaTHTh
BHHMMaHHUE Ha CMeCh caxapa U rnecka (y HEeKOTOPbIX Yalllki MOKPBUTUCH KOPUYHEBOW Maccoii), Ha BAKHOCTh YCIOBUI IIPOBEIEHUS SKCIIEPUMEHTA, B JAHHOM ClIydae Ha
CBOEBPEMEHHOE MIPEKpaIlleHne HarpeBa.
3.5 Memoowl no3nanus 6 ecmecmeo3HaHuu.
Habnronenue. DxcriepuMenT. MoienupoBaHue.
Ycnosusa IIPOBCIACHHUA Ha6_HIOJIeHI/I$I KaK OCHOBHOI'O M€TOAa IMO3HAHU. MEBICIUTENBHBIN U peaJ’[BHBIﬁ OKCIICPUMCHT. yHI/IBepcaHI)HI)Ie 3HAHUA Y€JIOBCUCCTBA HA OCHOBC
Ha6JHOZIeHI/I$I. Ddusnyeckne 1 XUMHUYECKHUE SIBJIEHUS.
Ipaxmuueckas uacmo.
BpoyHoBckoe nBrKeHHE 01 MUKpockoroM. OOHapykeHue JK1upa B ceMeHax mozcoiHeuHnka. QOO0HapyxeHue kpaxmaa B kaprodene. OOHapyKeHHEe YIIISKUCIOro ra3a

B BBIJIBIXaeMOM Bo3ayxe. JlobaBieHre TMMOHHON KUCIOTHI B Yaii. OdopmiieHne padoThl.

HasBanwne omnsitTa Kak Beimonusim Yro Habnromanu

OOpaTuTh BHUMaHNE HA IPAKTHYECKUE 3aJaHUS MTPOLLIBIX 3aHATHH. AKIEHTUPOBATh, YTO METO/ HaOJIIOJCHUSI — OCHOBHOM METOJ [TO3HAHUSL.
3.6 Booa. Pacmeopusi. Mopckas u npecnas éooa. buonozuueckue yscuokocmu: KpoBb, muM(pa, KIETOUHBIA COK. DKOIOTHYECKHE MTPOOIEMBI BOABI. DJIEKTPOIIPOBOAHOCTh
KaK CBOHCTBO PACcTBOPOB 3JIEKTPOIUTOB (IIpaBmiia 6€30MaCHOCTH C 3IIEKTPONPHUOOpPAMH).
Ipaxmuueckas uacmo.
Omnpenenenye ¢ MOMOIIBIO 3JIEKTPONPOBOAHOCTH PACTBOPOB: B KAKOM XMMHUYECKOM CTaKaHe HaXOOUTCS NUCTUIUIMpOBaHHas Boxa. laHel Tpu pacTBOpa: pacTBOP

MOBapeHHOM COJIM, pacTBOp caxapa, AMCTHUIMpoBaHHas Boaa. Odopmiienne paboThI.

Ha3zBanue pactBopa Uro HabmomaeM (3aropaercs JIaMIO4Ka WK HET)

Kak PaCIiO3HATh: B KAKOM CTAKAHC — JUCTUJUIMPOBAHHAA BOJAA U PaCTBOP Caxapa. I[OJ'I)KHLI OpCIJIOXKUTD J1Ba crocoba: OpFaHOHGHTH‘lCCKI/Iﬁ Y BbIIIapHWBaHHUC.
HpOCKT «I3roroBieHue CaMOACIBbHOI O r[pI/I60pa JJI UCCJICAOBAHMS 3JICKTPOIIPOBOAHOCTHU PACTBOPOB»

3.7 Maccosasn 0onsn pacmeopennoco éeujecmea, Uik npOUEeHMHAA KOHUEeHmpauyus eeujecmea 6 pacmeope.



3.8

BspemmBanue. PasnoBecsl. HaBecka. MepHast mocyja (MepHBIE CTaKaHbl, KOJIOBI, HUIUHAPHI).

Ipaxmuueckas yacmo.

IIpurorosiieHre paCTBOPOB IIOBAPEHHOM COJIM 3aJaHHOW KOHILICHTPaLUH.

[IpuroroBneHue MKIyYero HAMMTKA U3 THILEBOM COJIBbI, TMMOHHOW KUCIIOTHI, caxapa U aCKOPOMHOBOH KUCIIOTHI: Ka)/1as TPyIIa OlpeaessieT KOJTUIeCTBO BEIIECTB Ha
cBoe yeMotpenue. CpaBHEeHHE 1 00CYK/IeHU € IPUTOTOBJICHHBIX HAIUTKOB C T.3p. BKyca, PUKcaluK HaOmo1aeMbIX 3 (PEKTOB, PACUETOB HITH BBITTOTHEHUS «HA TI1a30K»,
SKCIIEPUMEHTAIbHON KYJIbTYPHI.

Hacviuwennvie u nepecoluyeHnble pacmeopbol.

Memoouxka evipawueanusn kpucmannos. Monoxpucraml. Kpucranmmueckue npy3sl. UTo Takoe «3aTpaBKay.

JleMOHCTpanus NePECHIIEHHOr0 PACTBOPA alleTaTa HATPHSI.

IIpaxmuueckas yacmo.

IIpuroroBiieHNE HACBIIEHHBIX U MEPECHIIEHHBIX PACTBOPOB. IIpUrOTOBIEHNE BOAHBIX PACTBOPOB MEAHOTO KYIIOPOCa, XJIOPHUIA HATPHS, CaXapo3bl Ul BEIPAIIMBAHUS
KpPHUCTAIIOB. BrIpamuBaHue KpUCTAIUIOB U3 PACTBOPAa KAMEHHOM COIM M MOJUPOBAHHON COJHM: €CTh JIM pasHHLA. [lodemy Ais BeIpallMBaHUS KPH CTAJIJIOB KAMEHHAs
CONb JIy4Yllle, 9YeM HOAupoBaHHAdA. [lomydeHHME OKpalleHHBIX KPHUCTAJUIOB CONU C HCHOIB30BAHMEM IHINEBBIX KpacuTelel. BeIpaluBaHHE KPHCTALIOB MEIHOTO

KyIopoca U3 BOJHO-CITUPTOBBIX PACTBOPOB.

4, 3HaKOMHMMCS ¢ MUPOM HAHOYACTHII

4.1

4.2

Mooenuposanue. Mopenu B eCTeCTBO3HaHUH (T7100yC, KapThl, (PU3NIECKHE MOEIH, OMOIOrMYECKHE MYJISDKH, KPUCTAIUIMYECKU € PEIIeTKH ). MoJeny aTOMOB ¥ MOJIEKYJI
B XMMHUH.

Ipaxmuueckas uacmo.

UsroroBnenne Mozeneil MOIEKyI U3 IOAPYIHBIX cpencTB. PaboTra BooOpakeHwUs.

Cmpoenue eewecmea. Pasmepul yacmuy. Hanouwacmuuypl.

Ilpoexmnas 3adaua Ne 1. Kak y3HaTh nmpuMepHBIE pa3Mepbl BUTAMUHHOTO JIpaxke «YHIEBUT», «PeBUT», YIAKOBKM KOTOPBIX PACIIONOXKEHBI y Bac Ha CTOJNAX, HE
OTKpbIBasi OaHOYEK.

Ilpoexmnas 3a0aua Ne 2. Y Bac Ha cronax HaxOmATCS MEPHBIM LMJIMHADP, KOiOa C BOAOW, BECHI PHIYAXKHOT'O THIIA ¢ HAOOpOM pa3HOBecoB. lIpemnoxuTe crocoObl
OIpeIeIeHUs Pa3MEpOB MOJIEKYJ BOABI (IPAKTHUECKHI U TEOPETUUECKHI).

Bonpoc: OtHocuTcs 11 MoJeKyna Boasl K HaHoyactuiam? [louemy BUpychl Ha3bIBatOT HAHOPOOOTaMHU?



4.3

4.4

Konnouonwvie cucmemvl: nouea, 2nuna, npupoonvie 600bl, 8030yX ObiM, MUHEPATbl, Xl1e€D, MONOKO, MAC10, KPOGb...Koniouonvle u ucmunHuovle pacmeopul.
Onrtuyeckue cBoiictBa: «d3ddexr Tungansy, «IBIeHHE UCKPAIIMUXCS clIoeB». KommongHbple YacTUIBI M UX pa3Mepbl. Dxcnepumenmanvias 3adava Ne 1. Ha cromax:
Jla3epHas yKa3Ka U Jla3epHbIi (POHAPHK C KPACHBIM JIYUOM, JIBa XUMHUYECKUX CTaKaHa: B OJTHOM 3aBapCHHBIN MMAKETUK Yas, B IPYroM — YuCTas Boja. [IpomycTure oy
na3epHoro oHapuKa uepe3 cTakaHbl. B KakoMm crakaHe, Mo-BalieMy MHEHHIO, HAXOAUTCS KOITouaHas cucteMa? Ha yeM ocHOBBIBaeTCs Ballle MPeAronoKeHne?
Okcnepumenmanvhas  3adaua Ne 2. Bam Boimanbl pactBopsl anerata cBuiia PD(CH3COO), u mommaa xamust Kl, mratuB ¢ mpoOupkaMu, CiMpToBasi ropeska,
mpobupkoaepkaTenb. B mpobupky Hametre 2 mit pacteopa Kl (Beicotoit 2 cm) u 3atem npuueiite 2 mit pactBopa Ph(CH3;COO),. Obpasyercs xentoiit ocanok. Harpeiite
MPOOHPKY JI0 PaCTBOPEHUS 0CaJIKa. 3aTeM OXJIAJUTE IPOOHUPKY OKOJIO 2-3 MUH U MOMEIIAEM B COCY/l C XOJIOIHOM Jie/isiHOM Bonoi. Uto Habmonaere? YUTo MPOUCXOAUT
P BCTPSIXMBAHUH MPOOHPKH?

I/ITaK, BBI TOJIBKO 4YTO 06Hapy>r<1/1n1/1 pas3am4yue MEXAy UCTUHHBIMUA PacTBOPaAMH U KOJUIOMAHBIMH paCTBOpaMHu. B IIOCIICAHUX BBI Ha6n}0)1an1/1 IMPOABJIICHUE OIITUYCCKUX
apdexror: «d3pdext Tunmans» (3kerr. 3a1. Nel) U «sIBJIEHHE HCKPAIIMXCS CII0€B» (KcIl. 3a1.Ne2).

Bompoc: Kak moka3ath, 9T0 MBUTBHBIN pacTBOp SABJsIETCS KoyutonaHOM cucteMoi? (1o paccessHuio cBeTa B pacTBope -KOHYC TuHIanmns).

YTO IPOMCXOIUT €CITH B MBUTBLHBIN pacTBOP J00ABUTH MTOBapeHHYIO coih? (IIpo3padnbIil mpeXxae pacTBOP PE3KO MYTHEET, 00pa3yroTCs KPYITHBIE XJIOMbs ). 3HAKOMCTBO
C SIBJICHUSMH KOATyJISIIUN U BbICATUBAHUSL.

Ilpoexmnas 3adaua Ne [.]|pa yaeHWKa TIPUTOTOBHUIIN CMECh U3 PACTUTENFHOIO Macya W BOMBL: T00aBUB MTOMIOBUHY YaifHOM JT0KKK Macia B 200 mit Boxel. OOWH U3 HUX
YTBEpXKAaeT, YTO MOMyUEHHAs] CMECh SBIIETCS KOJUIOWIHBIM PAaCTBOPOM, a JIpyToit 3To orpunaer. Kto mpaB? CBo# OTBET WLTIOCTPUPYHTE CHUMKAMU Ha MOOMIHBHOM
tenedone. ([IpaBer 00a yuennka. Bece 3aBUCHT 0T 0COOEHHOCTEN MPUTOTOBIIEHUST cMecH. Eciy mpocTo pa3menaTs Maciio B Bojie, TO KOHyc THHaasI He HaOIo1aercs.
Ecnu ke akTHBHO B30anThIBATH CMECh B T€UEHHE HEKOTOPOTO BPEMEHH, TO CMECh MYTHEET W B TAKOM PACTBOPE XOPOIIIO BHIECH KOHYC PAacCCESTHHOTO CBETa, TO €CTh
TTOSIBJIAFOTCS. MEITKOMCIIEPCHBIE YACTHIIHI KarleJIeK Maciia).

BreIBom: KOJUTOMAHBIE PAacTBOPHI MOXKHO OOHAPYKHTH IO ONTHYECKOMY TecTy «dddekt TuHaams», KOTopblii 0OHAPYKHBAETCS, €CIW KOJUIOMIHBIE YaCTHIIBI HE
MIPEBBIIIAIOT TUATa30H HAHOPA3MEPOB.

Memooduvl u cpedcmea IMRUPUYECKO20 UCCTIE006AHUSL.

Ha npeppiaymumx 3aHaTHSX BBl BRITOTHSUIIN SKCIEpUMEHTANILHBIC M IPOEKTHBIE 3a71a9i. Kak Bl lyMaeTe, Kakiue METO/Ibl UCCIIEI0BAHUS BBl HCITOIb30BaIN ?

1. Habmonenue. 2. Okcnepument. 3. U3mepenue. 4. CpaBHeHUE

BcromuuTe 33/1aHUs, IPOCMOTPUTE CBOU 3alMCU M IPOKOMMEHTHPYHUTE UX C TOYKU 3PEHUS UCIIOIh30BAHHBIX METOJIOB HCCIenoBaHusa. UeM BbI 10JIb30BAIMCH, YTOOBI

pelInTh NOCTABJICHHYIO IEPECd BaM1 np06J1eMy.



4.5

4.6

4.7

Ilpoexmnas 3a0aua Ne 1. Haiigute, yeMy paBHa IUIOTHOCTH TIOMUHUEBOW (DOJBIYM M MEIHOW WIIM CTaNbHOW OOJMBaHKH HEMpaBHIBLHOH (POPMBI, KOTOPHIE JeXaT Ha
BaIuX cTonax. Muer odcyxkaeHue.

JIOIKHBI IPEUIOKUTH TUTaH PEIISHHUs 3TOH 3aa4uH, ONPEeNUTh KaKue He0OX OTMMbI H3MEPHUTEIbHBIC TPUOOPHI AJIS PEIICHUsT 3TON 3a/1a4H.

CpaBHHUTH HaiiIeHHOE 3HAYEHHE TUIOTHOCTH AIFOMHHUS, MEIN WK CTATM CO CIPABOYHON BEIWYHHOM.

Kak cmenens uzmenvuennocmu é1usaem Ha oouyro niowads conpukacaouwjuxca yacmuy. O0beMHbIE B3pBIBBI HA MYKOMOJIBHOM 3aBO/IE, APEBECHO-CTPYKEIHOM
npeanpustiu. [loueMy Helnb3st HCIONB30BaTh OCH3WH JIJIsl PO3KHTA JIPOB. BCIIOMHUTH «YTO TaKOE IIIOMIAABY, «SIHMHUIIBI K3MEPEHUS TLITOIIATH.

Ipoexmnuas 3a0aqwa Ne 1.Y Bac Ha CTONax HaxoATCs JTM00 KyOuK PyOuka, 0o MaieHbKas yllakoBka caxapa-padunasa. Haiiaure momiams 11e10ro Kyouka u 001y
TIOMA/Ib 9 MajbIX KyOMKOB, U3 KOTOPBIX COCTOUT OONBINON KyOWK; WITH IENION YITAKOBKU caxapa H OOIYIO TIONIa b BCeX KYCOUYKOB caxapa B ymakoBke. CpaBHUTE
3HAYCHUS IJIOMAIN [ENoN GUTyphl B CyMMapHOH TUIoNIany ee yacreit? Kakyro 3aKOHOMEPHOCTh MbI MOXEM HAOII01aTh?

Hanooovexkmul u 00ycnoeieHHOCHb UX YHUKAIbHBIX CEOIICIE PE3KUM yeeaudeHueM niouwaou noéepxXHoCmu Yacmuy: HAaHOYACTHIIbI, HAHOTIJICHKH, HAHOBOJIOKHA,
HAHOTPYOKH, HAHOIIAPUKHU, IE€HIPUMEPBI, IICOJIUTHI, KBAHTOBbBIE TOUKH.

Ilpoexmuas 3adaua Ne 2. Yxo nocs umeeT amuHy 12-13 MM, a gacturia maraeruta Fe304 — 20 aMm. YBennusTe ux B 1 mummnap pa3. C kKakuMu 00beKTaMH BBl TETIEPh
Oynere nx cpaBHHBaTh? Kakne (usnyeckne BeMnUnHBI H3MEHSIOTCS TIPH N3MEHEHUH JIMHEHHBIX pa3MepoB?

Ilpoexmnuas 3adaua Ne 3. Ckonpko nuctoB Oymaru A4 Boiizer B ctakad oobemom 100 mi?

Kasxxmoit rpymie BeIgans! ucThl Oymaru A4 u xumudeckne ctakadbsl 00beMoM 100 M. Kaknmast TpyTina HIneT oTBeT Ha 3TOT BOIPOC.

[Ipennaraem momorIs: COMHUTE JTUCTHI B KOMOK. CKOJIBKO KOMKOB OymMaru BOLIO B OAMH CTaKaH?

HaiinuTe nomane oraensHoro nucta A4 u miomaas NOBEPXHOCTH XMMUYECKOro cTakaHa. Haliaute cymMmapHy!o miiomags KOMKOB OyMaru, HaXo[sIuxcs B CTakaHe?
JlenaroT BBIBOA: OHA OKa3ajach 3HAYUTENBHO OOJIBIIIE IUIOLIAN IOBEPXHOCTH CTaKaHa.

Kaxum 06pazoM MBI yBENIUYIIIA CYMMapHYIO TUIOIMA b TOBEPXHOCTH Oymaru? (Y MeHbIIeHrneM 00beMa OTHOT O JIFCTa)

Hanooo6vekmoul u 00ycnosneHnocmy ux YyHUKAAbHBIX CE0ICHE PE3KUM YeeudeHuem niowaou no6epXHOCmY Yacmuy: HAHOYAaCTHIIbI, HAHOIUICHKH, HAHOBOJIOKHA,
HAHOTPYOKH, HAHOIIAPHKH, ACHIPUMEPHI, LICOTUTHI, KBAHTOBBIE TOUYKH.

Ilpoexmnas 3a0aua Ne 4. Haiinute miomanb cBoel yepenHoil KOpOOKH M CPaBHUTE €€ € IIIOMAAbI0 MIOBEPXHOCTH OONBLINX MONTYIIAPUNA U YepernHOl KOPOOKH, eciin
S(xopa 6.11.) = 2500 cM? . S(u.x)=4nr?/2, Tne r=C/2n.

OObscHEHHE: OOIbIIAS miomaab OOJBIINX nonymapnﬁ O00BSICHSIETCSA HAIMYMEM MHOTOUYHMCIIEHHBIX CKJIaI0K.



Oxcnepumenmanvras 3adaua. Ha cTomax HaxomsTcst CTalbHasi KHOIKA, JKEIE3HBIH T'BO3/b, KyCOUEK METHON MPOBOJIOKH, MENHAsl CKpelNKa, TPaHyJbl aTIOMUHHS H
LWHKA, IITaTUB C MPOOUPKaMHU, CONsHAs Kuciora. [lomecTrTe mpeaokeHHbIe Telna Ha THO TPOOHPOK U 100aBbTE 3aTEM COJISTHYIO KUCIOTY (BBICOTa CTOJIOA KUAKOCTH
npumepHo 1,5¢m).

Onwuimre, YTO BbI HAOIIOJAETE B KAXI0H U3 MPOOUPOK.

3HAKOMCTBO C AJIEKTPOXMMHYECKUM PAIOM HANPsHKEHUH METalIoB.

Haspanue o0ObekTa Haspanne w™eraiia, | Uro HaOmromaemM JleBee uiu npasee
U3 KOTOPOrO CHElaH orHocuTensHO Ho B
00BEKT AI/XUM PSIILY

BriBoa: ¢ KUCTIOTON B3aMMOJEUCTBYIOT METAILIBL: ..........
C KHCJIOTOM HE B3aUMOJEHCTBYIOT METAJIIBL: ........
- 3amanue o yueOHuKy M.A. AXMeToBa: 03HAKOMBTECH C TEKCTOM Ha c. 13.
- C KaKuM BBI CTOJKHYJUCH TIpOTHBOpeuneM? Menp U cepedpo B HAHOCOCTOSTHUSAX CITOCOOHBI B3aMMO/ICHCTBOBATH C KHCIOTaMU. Y BETUYEHHUE TUIOIA N TTOBEPXHOCTH
pearnpyronmx 9acTUIl BIUSET HE TOJIHKO Ha CKOPOCTh peaknnuu (00beMHBIE B3PHIBBI), HO M HA XapaKTep XUMHUUECKUX CBOICTB.
IIpoekTt «B nouckax KoJJIOUIHBIX PACTBOPOBY
5. XuMmus Ha CTpaKe 310POBbSI.

5.1 Hoo. Boseonxa iiooa. Hoo uz anmexu.
Ipaxmuueckas uacmo.
UzroroBnenne Moaenu MOJIEKYIbI Hofa. DIeKTpoHHas, rpadudeckas GopMyna iomga
[Ipoekt «O0Hapy)keHUE KpaxMala B IPOAYKTaX MTUTAHUSY.

5.2  «Mapzanuyoska». llepmanzanam kanus. Maprasen u ero cTerneH! OKUCICHUS
Ipaxmuueckas uacmo.
Onpenenenrie MacCOBOH /IO KUCIIOPO/a B MOJIIEKYJIe TIepMaHTaHATa KaJusl.
Pacuer oTHOCUTENBHOMN MIOTHOCTU KUCIOPOAA 10 BO3AYXY.
CoOopxka ipubopa IS MoTyYeHHs KUCIOPOJIa METO/IOM BBITECHEHHUS BO3/IyXa.

BKCHepI/IMeHTI c60p1<a an/I6opa JJIs pa3JIOKCHUS IICPMAaHTaHaTa KaJlns. KauecTtBenHas peaKknusa Ha KUCIOPOI.



HBCTHI)IG pCaKuuru C rICpMaHIraHATOM KaJIns (Hanp., NnepMaHraHaT Kajusa U CyJ'II)(bI/IT HaTpus, Hp)

5.3 Ilepexucw sodopoda. Ceoiicmea u npumenenue nepokcuda 6000pooa. CTerieHb OKUCIICHUS KHUCIOPO/Ia B MOJISKYJIC TIEPOKCH 1A BOAOPOAA.

5.4

Peaxrus paznoxenus nepokcuaa Bogopoaa. Kak mpoBecT 3KCIIEPUMEHT.

KaranuzaTopsl. Oxcun mapranna (1V), pepMeHT kaTanaza — KaTaIU3aTOPhl PEAKIMH Pa3I0KCHUS.

Ipaxmuueckas wacmo.
Oxcun mapranna (1V): Hanucath Gopmyity BelliecTBa 1 ONMPEAETUTh CTEIEHb OKHCIICHUSI.

Tpu npoOHPKH, B KaXKI0H HAXOAUTCS HECKOJIBKO MJI allTEYHOH MEPEKUCH BOI0poia. Bo BTOPYIO M TPEThIO MPOOUPKH ITIOMECTUTE COOTBETCTBEHH O OKcu ] Maprania (1V)

(Ha KOHYMKE HIaTeNns) ¥ CBEeKEHATePTHIH KapTodenpb (Ha KOHYHUKE [IIaTems).

Homep npobupku Uro nobaBunu Uro nabiromaem

Hamucats ypaBHeHHE peakiuy ¢ 0003HAUSHHSIME YCIIOBHH €€ TPOTEKaHMs.

[Ipoucxoaut nmu peaxis B mepBoit mpodupke? [IpemmoxuTe mpudop A MOTyIeHUs BOIOPO/IA IPH PA3NOKEHUH MTEPOKCHIA BOAOPOAA.
Auemuncanuyunosan kucioma. Ackopounosas kucioma. Kucnoraocts cpenpl. pH — HHIKATOPBI CBOUMHU pPyKaMH.
Ipaxmuueckas uacmo.

Onucanne puU3NIeCKUX CBOKCTB. [IpHUTOTOBIEHNE pacTBOPOB  allETHIICATHIIMIIOBOM U aCKOPOWHOBOH KUCIOT. [leiicTBre mHANKAaTOpOB ((heH ondTaenHa, JaKkMyca u

METHJIOpaHkKa) Ha UX PACTBOPBHIL.

WHIIKaTOPEI AreTuicanuuioBas KUCIOTa AcKkOpOMHOBasI KHCIIOTa

®enondranenH
Jlakmyc

MCTHJIOPpAHIK

HpI/IFOTOBJ'IeHI/Ie OTBapa KpaCHOﬁ KaITyCThI. Ha6J’IIO):[eHI/IC HU3MCHCHUS IIB€TAa OTBAPa B PA3HBIX paCTBOpax (YKCYCHaH, JIJMMOHHas, aCKOp6I/IHOBa${ KHCJIOTBI, TIOBAPCHHAs

COJIb, Fa3UPOBAHHAA BOAQ, HaIHaTLIpHHﬁ CIIUPT, NUIICBAA COAa, PACTBOP MblJIa U CTUPAJIBHOT'O nopomxa).

B3aHMOZ[eI>iCTBH6 aCKOp6I/IHOBOﬁ KHUCJIOTHI C ﬁOﬂOM. BOHpOCZ JJIA KaKUuX ueneﬁ MOXHO HCIIOJIB30BATh 3Ty peaKL[I/IIO? (,Z[J'ISI 06Hapy>KeHI/I$I aCKOp6I/IHOBOI71 KHCJIOTBI B

MPOIYKTaxX MUTAHUA).



1 peareHT ackopOuHOBas
KUCIIOTA

2 peareHT
noxn

Yro HaOJIIOIaeM npu ux
B3aMOJCHCTBUH

dusnueckue cBoOiiCTBA:

dusuyeckue  CBOMCTBA:

5.5 «3enenka» unu opunuanmosstii 3enensiii. 1{Bet moporkooopasHOro OpUILTHAHTOBOTO 3eieHoro. [IpakTHueckoe 3HaYCHHE U MOTyYeHHE.

Hpaxmuuecxa;z uacmeo.

dusnyecKrue CBONCTBA OPUIUTHAHTOBOTO 3€JICHOTO

Kak moxas3aTe MOJJIMHHOCTH OpPHIJUIMAHTOBOTO 3eileHoro. [IpoBeneHune MoOCIe0oBaTEIbHBIX PEAKIM B OIHON NMPOOMpKE ¢ OPMIUIMAHTOBBIM 3€JICHBIM: BHAdaje B

MPOOUPKY 100aBUTH KOHIIGHTPUPOBAHHON COJITHON KUCIIOTHI, a 3aTeM pactBopa menoun NaOH. Odopmitenne paboThl 10 cCBOEMY YCMOTPEHHUIO. 3aTeM 00CYIUTh: KaK

3a(UKCUPOBAIIN PE3YIIBTATHI SKCIIEpUMEHTa (M3MEHEHHE 1[BETa, BBHIMIAJEHUE 0Ca/IKA).

[TpoexT «MOXKHO JIM MCIIOIH30BaTh OPUIITMAHTOBEII 3€EHBIN KaK HHIUKATOP KUCIOTHOCTH CPEIBI»

5.6 «MbLno uyoecnoey: X03aHCTBEHHOE U TyaJIeTHOE, )KHUIKOE U TBEPIOE.

HpakmuquKa;l uacme.

JlelicTBre JIakMyca Ha pacTBOP MbLIA, PACTBOP CTUPAIBLHOTO ITOPOIIKA

(Toxa3aTenbCTBO IMEIOYHOTO XapaKTepa MOIOIINX CpeAcTB). M3ydeHne 3TUKeTOK TBEPIOTO M JKHKOT0 MBLUTA (pa3indie B XUMAYeCKOM cocTaBe). PacTBopeHue Mplia

B JKECTKOHM M AUCTHIUTHpPOBaHHOM Bome. Dddexr Tunrmans.

IIpoekt «MbL1OBapeHuE»

6. Xumus muIu

6.1 Caxap, kpaxman, yennio103a — POOCMEEHHUKU 2IIOKO3b.

Uro takoe nuader. | mrukeMudecKuii MHAEKC MPOIYKTOB MMUTAHUSL.

Hpakmuqeacaﬂ yacme.

XUMHYECKHE TOACIACTUTEIH 1 UX KOBapCTBO.

Onpeznenenre MPOAYKTOB C BHICOKMM TNIMKEMUYECKHM WHJEKCOM (paboTa ¢ TabiuIeid).

OmnpenensieM MOACIACTUTENN: acriapTam, copour .... (Pabora ¢ sTukeTkamu.

Omnbit: BSaHMOﬂCﬁCTBHG TJIFOKO3bI C THAPOKCUAOM MEOU (l |), CBCXKCIIPUTOTOBJICHHBIM.

HCCJ’IC}IOB&HH@ HU3MCHCHUA COLCPIKAHUA TJIIFOKO3bI B KPOBH IIOCJIC

ra3upoBaHHbIX HAITUTKOB.

cOanaHcupoBaHHOro odesna M mocie ynorpedieHus ¢acrdyna: KUPHUEIIKOB,YUIICOB, CIAIKHX



6.2 Anromunuii: eenukuit u yrcacuotit. IlouemMy He claeayeT MOJIb30BaTHCS ATFOMUHUEBON nocynoi? ConepHuk Kaimbius. OcTeonopo3. Merauibl KOHCEPBHOM OaHKH.
Ipaxmuueckas paboma.
CBolicTBa aIFOMUHKS M 00JTaCTH PUMCEHCHUS aJTFOMUHUS HA OCHOBAHUU €ro CBOMCTB (ToBTOpeHue). COCTaBUTh TAOJHILY, KIIACTEp HIIA CXEMY.
[IpoBenenrne XUMUUECKUX PEAKINN, XapaKTEPU3YIOIUX aM()OTEepHbIC CBONCTBA COCAMHEHUH aTIOMUHUSI.
OmnpiT 1. AFOMUHUHN U COMSTHAS KUCITOTA.
OnpIT 2. XJI0pUa aTIOMUHUS U THAPOKCHUI HATPUS
OmnbiT 3. ['UapOKCHT ATIOMUHUS U COJISTHAS KHCIIOTA

OmpIT 4. 'UIpOKCH]T ATIOMAHUS U THAPOKCHT HATPHUS

Hasganue omnbiTa Uro nabiromaem YpaBHEHNE XMMUYECKON peaKuun

BeiBOA: .............
ITpoexT «Ee Benn4ecTBo — KOHCEpBHAs OaHKa: HKCIIEPUMEHTAIBHOE ONPEICICHIE METAIIOBY.
6.3 Ykcycnaa kucnoma. CTONOBBIA yKCyC, YKCYCHAsl SCCEHIMS, JI[sHas YKCyCHas KHCIOTa: B 4eM pas3Huia. CBoiicTBa YKCyCHOM KHCIOTBI M €€ IpPHUMEHCHHE.
DU3HONOrMYECKOE BO3ICHCTBUE KHCIIOTBHI.
Ipaxmuueckas paboma.
CocraBneHrie MOHATUHHONW CXEMBI: «4TO s 3Hal0 00 YKCYCHOHM KHCIIOTe»  (MHAWBHIYaIHHO, THOO B TPYIIIIE).
Pacuer KOHLIEHTpaK KUCIIOTHI IIPU €€ Pa30aBICHHUM.
KucnorHocTs pacTBOpOB MUIIEBON COIBI U YKCYCHOM KUCIOTHL.
lNamenne nuIEeBoi cobl YKCYCHOM KHCIIOTOM: MPU3HAKH XUMHUYECKOM
peakuuu (BbIOEICHUE ra3a, pe3Koe yBelInYeHHe 00beMa peaKMOHHON cMecH). [IOBTOPHUTH peakuuio rameHus coabl C MCIOIb30BaHUEM MHAMKATOpa (Hamp., OTBapa
KPacHOKOYaHHOW KamycTsl). st yero Heo6xoaumo OblI0 MpUMEHEHHEe HHANKaTopa?
OOpaTuTh BHUMaHUE, YTO BBIJIEJICHHE Ta3a YaCTO COIPOBOXKAACTCS
yBeIMUYCHNEM 00beMa peakiMOHHON cMecH. Kakue Mepbl IpeaocTOpoKHOCTH
HYXHO COOMIOIaTh MPU MPOBEJCHUH TAKUX PEaKLUii?
6.4 «Conenas nawa scu3znby (TIOBApEHHAS COJb, MTOTANI, TIyTaMaT HATPHS. . ... .. riay0epoBa coib, MEIHBIH KyIOpoC. .. ... )

HI/IH_IeBaH coaa, MUThEBAs CoAa, KaAJIbIIMHUPOBAHHAA COda, KAYCTUUCCKAA COAa: OANHAKOBBIC MJIN PA3HLIC BCHICCTBA. KauecTBeHnnbie pCaKkuun B XUMUHU.



Ipaxmuueckas paboma

OrnpenenuTh: Kakoe U3 BElecTB (MUIIeBast Coaa, KayCTHUecKas coja, KaJb[MHUPOBAHHAS COZA) SBJISIFOTCS COJISIMU YTOJBHON KUCIIOTHI.

OmpiT 1. JleficTBUE HHIUKATOPAMU.

OnpIT 2. JleficTBUE Ha PacTBOPHI MUIIEBON U KayCTUUECKOH COJIbI YKCYCHOM KHCIIOTHI

Ha3Banwue omnsiTa Yro HaOIrO1aEM BriBog

BuBox: ..........

[IpoBenenre OMBITOB MOATBEP)KIAET, UYTO MHUINEBAs COMA, KAIBIMHUPOBAHHAS COAa — ATO COJHU CJIA0OW YTOJNBHOW KHCIIOTHI, a KayCTHYECKas COJla — PACTBOPHUMOE

OCHOBAaHMHCE.

OO6CynuTh, KaK JI0Ka3aTh ONBITHBIM ITyTEM, YTO TTUITCBAS COMA SBIIETCS KUCIIOW COJIBIO.

6.5 Bpeo numpamos: mugh unu npaeoa. Ilonn3a HUTPATOB: BaKHEHIIME MUHEpaJbHbIC YIOOpEHHS KaK MCTOYHHMK a3oTa. Kpyroeopor aszora. [louemy BeHepuHA

MYyXOJIOBKa MOEJaeT HACEKOMBIX (TaK OHa BOCIOJHSET HEOCTATOK a30Ta B OOJIOTUCTHIX MecTax). HuTpaTsl B KadecTBe MUIIEBBIX KOHCEPBAHTOB. Kakue npeBparenus
MIPOUCXOAT C HUTPaTaMH B OPTaHU3ME YeJI0BeKa. A30T U €ro CTENeHH OKHCIECHUSI.

Hpakmuqecmzﬂ uacme.

Onpexnenenrie MacCOBOH JIOJTM a30Ta B KAJMITHOM, HATPUEBOW 1 aMMOHHUHHOW cenmuTpe. BRIBOA: Kakoe U3 HUX Ooliee IeHHOe a30THOE yI0OpeHH €.

[Ipoext «BnusiHuE a30THHIX YAOOPEHHI HAa POCT Ca)KEHIIEB (Hacomy.

7. PaGora Haj mpoeKTaMu — 5 4

6.
7.
8.
9.

Oman evibopa membvl, NOCMAHOBKU Yeau, 3a0ay UCCIe008AHUS .
Oman 6v108UNCEHUSA 2UNOME3DI.
Oman nianuposanus nymu 00CMUMCeHUs yenel ucciedo8amenbCkux (Mpoekmusix) pabom u vlO0pa HeobXo00UMO20 UHCIMPYMEHMAPUs.

Oman npogedenus yuebHo20 ucciedo8anus (NPOeKmHol pabomol) ¢ NPOMENICYMOYHBIM KOHMPOIEM 30 XOOOM GLINOIHEHUA U KOPPEKYUell pe3yibmamos.

10. Dman oghopmnenus, npedcmasnenus (3awjumol) RPOOYKMAa NPOEKMHOU pabomol
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AxmeroB M. A., 3oposa E.}O. O0yuenne XxuMun Kak MpoIecc pa3BuTHs
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«Yuactue», ObpazoBatenbHble mpoekTsl, 2011 — 108 c. (cepust Hanomkona)
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IIpunoxxenue Nel

KpuTepuanbHasi Ta6/IM1a OLEHKH POEKTa’

Kputepuit ba3oBrlii ypoBeHb IloBBILLIEHHBII YPOBEHB

1 Oamn 2 Oamna 3 Oayuta 4 6anna 5 6ayu1oB 6 6ayu1oB 7 6aiuIoB 8 bamios

1 NaHHaa cuctema oueHuMsaHua, npuHataa B OOM OO0 MBOY COL Nel r. Hedreropcka, cocTaBnaeHa COracHO MeTOAMYECKUM peKomeHaaumam ns cbopHuka duwmara W.C., Tony6 I.5.,
MNepenbirnHon E.A. «Mopagok dopMmmpoBaHMa pasgena «CUCTEMA OLEHKM AOCTUNKEHUA NAAHUPYEMbIX Pe3ybTaTOB OCBOEHWA OCHOBHOW 0b6pa3oBaTesIbHOM NMPOrpammbl OCHOBHOrO obLiero

obpasoBaHua». — Camapa. 2012.



Cnoco0HOCTh K CaMOCTOSITEIbHOMY TPHOOPETEHHI) 3HAHUH W

pelleHnIo npoodjaemM

Perrenne npobiem

Yuenuk Yuenuk Yuenuk Yuenuk Yuenuk YueHuk YueHuk Yuenux
MTOITBEP U 00BSICHUT orucan 000CHOBAT npoaHayiu3u | HasBal c(hopMyJUPOB | yKa3za
HOHUMaHHUE IPUYUHBL, 110 CHUTYAIIUIO U UI€ATEHYIO posan HEKOTOPBIC | 351 npobneMy | HekoTOpBIE
IPOOJIEMBI, KOTOPBIM OH yKazaJ CBOU (>xkemaemyro) CUTYaIIIO U gpnzlgf;m Ha OCHOBE | TIOCJICNICTB
chOPMYIUPOB | MPUCTYITHI K HaMeEpeHUs CUTYaIus Ha3BaJl H}I]/II: JIETaJIbHOTO us

g aAHHOM PELICHUIO MPOTHBOPEY | poGrempl, | AHAIH3A CYIIIECTBOB

é’ YaUTEIEM pO0JIEMBI, ue MeXIY chopMynup | CHTyallud | | aHus

% chOpMyITUpOBaH UJIEAILHON U | OBAHHOM C NPUBEI poOIEMBbI

= HOHW y4HTeNeM peabHOM IIOMOIIBIO aHaIm3

é cUTyaluen yauTEIs MPUYUH ee

s CYIIECTBOBaH

3 us

=
Y4aeHuk V4eHuk ¢ YyaeHuk YyeHuk VYyenuk Vyenuk Vyenuk Vdaenuk
TTOITBEP TN MTOMOIIBIO chopMynupoB | cHOpMYIHPOB | MPETOKMI | 0OOCHOBAI MIPEIUTOKHIT MIPEUTOKIIT
[TOHNMaHUe YUUTENS aj 3a/1a4d, aJj Lenb croco0 JIOCTHIKHMO | BO3MOXKHBIE CTpAaTeruio
[eny 1 3a7a9 | copMynHpoBan | ajeKBaTHBI MpPOEeKTa Ha yOenuThCI B | CTh LIENH U CIoCOOBI JIOCTHKEHU
MIPOEKTAa, 3ama4w, [eNTd TIPOeKTa, | OCHOBAaHUHU JOCTH)KEHUHU | Ha3Bal pemeHus s [IeNTH Ha

2 chOpMYIHPOB | COOTBETCTBYIONI | OMPENEIEHHON | MPOOJIEeMBI, () 05 pUCKH MpoOIEMBI OCHOBE

% AHHBIX ve 1enmn COBMECTHO C chopMyTupoB aHaIM3a

& yauTeneMm IIpOeKTa yauTeIneM aHHOU aNnbTEepPHATH

% COBMECTHO C BEI

=

S yauTeneMm




ITocne ITocne Y4ueHuk Y4ueHuk YueHuk YyeHnuk YueHunk YueHuk
3aBEpUICHUS 3aBEpUICHUSA BBICTPOUII B yKa3aj BpeMs, | 3a)MKCHPOBa | CIUNIAHUPOBA | MPEIUIOKUI 000CHOBAT
MpOEKTa MPOEKTa YUCHUK | XpPOHOJIOTMYEC | HEOOXOAUMOe | JI JI TEKYIIUN JIEUCTBUS HEe0o0X0oIuM
YUEHUK onucan KoM TS pe3yNbTaThl | KOHTPOJh ¢ | (1Iaru) B bIC JUIsT
pacckasali, 4To | MOCJIEIOBATENbH | MOCIEA0BATEN | BBIIIOJIHEHUS TEKYILETro YYETOM COOTBETCTBUM | peanu3aiu
OBLIO CACIAHO | OCTh U bHOCTH chOPMYJIUPOB | KOHTPOJIA 32 | cienu(UKA | C 3aJa4aMH U | ¥ MPOEKTa
B X0/I¢ pa0OThI | B3aUMOCBSI3b c(hOPMYJIUPOB | aHHBIX COOTBETCTBHU | JEATEIHHOCT | Ha3Bal pecypchl

o HaJl IPOEKTOM | TIPEANPUHSATHIX | aHHBIC COBMECTHO C eM 1 (11aroB) HEKOTOpBIE

% JICUCTBUH COBMECTHO C YUUTEINEM JIeSITETLHOCT HEO00XOIUMEbIE

8 YUYUTEIIEM JIEUCTBUI U TUIaHY pecypcesl

% TEHACTBUS (raroB)

g (mmarm)

=

S ITocne Ha >Tame YueHuk YueHuk YueHuk YueHuk Yuenuk Vuennk

E’ 3aBeplICHUS IUIAHUPOBAHUSA JIETaIBHO yKa3all, KAKHM | Omucaj 000CHOBaHO | COPMYIIMPOB | CIJIAHHUPOB

= MpOeKTa YYEHUK OIUCA | OmMUcai o0Opa3oM OH XapaKTEpUCT | Ha3Baj an an

5 YYEHUK MPOAYKT, XapaKTEPUCTH | TJIAHUPYET HKU MOTEHIIMAIb | PEKOMEHAIM | MPOABUKEH

= omnurcan KOTOPBI KU TIPOJTYKTa, WCIIOJB30BaTh | MPOJYKTA, C | HBIX U 110 W€ WIN

N MOJIY4ECHHBIN Mpeamnonaraer Ba)KHBIC IS MIPORYKT Y4ETOM moTpeOuTeN | WCIONB30BaH | yKazaj

% MPOAYKT TIOJIY4YHUTh ero 3apaHee el u HIO TPaHUIIBI

8 é HCIIOIb30BaHU 3aJIaHHBIX obmactu MOJIyYEHHOI'O | MUCIOJIb30Ba

§ = Py KpUTEpPHEB HCIIONIb30BAa | IPOAYKTA HUA

% % OIICHKH HUS JIPYTUMH MPOJYKTa

é ES( MPOOYKTa MPOIYKTa




Pabota ¢ unpopmarmeit

Yuenuk Yuenuk Yuenuk Yuenuk Yuenuk Yuenuk YueHuk nipu Yuenux
yKa3blBacT Ha | YKa3bIBaeT Ha BBIJICIINIL U3 yKasal, Kakas | cCaMOCTOsTel | opraHu3osa | INIAHHPOBAHU | camocTOATE
OTCYTCTBHE OTCYTCTBHE 0003HaYEHHBIX | MHPOPMALUS | bHO Ha3Bal | JI TIOUCK 1 paboThI JILHO U
. BBIJICITUIT
I/IH(I)OpMaHI/II/I, KOHKPCTHON YUUTCIEM 10 TOMY WJIA BH/JbI I/IH(I)OpMaHI/I o IlpOC o APTYMCHTHU
BOII bI, IT
BO BpeMsi | ”HPOPMAIIMK BO | BOIPOCOB Il | HHOMY HUCTOYHUKOB, | U B KOT OprM’ poBaHo
BBIIOJIHEHHUS BpeMs U3Yy4EHHUs, T€, | BOIPOCY, M3 KOTOPBIX | COOTBETCTBH | peoGxomumo | MPHHAT
TOTO 00CYXJIeHUs C uHpOpMAaIeH | MOCTaBICHHOM | OH U C IUIAHOM | [1OJIy4YHUTh pelieHune o
JEHUCTBUSA, IS | PYKOBOAUTEIEM | IO KOTOPBIM Yy YUUTEIIEM IUIAaHUPYET pabor o CBEIECHUS U3 3aBEpLICHU
KOTOpOro 3Ta | O0IIero riaHa He oOnazaer. 170101 TIOJTYYHUTh MPOEKTY HECKOJIBKHX W 3Tana
E uHdopMarus | AeITEILHOCTH B CaMoOCTOSATENb | MH(pOpMaIH MCTOTHHKOB coopa
g HeoOxomMMa, | paMKax HO, 10, nHdopMaIr
g 3aaBast MPOEKTa, HeoOxoauMa PEKOMEHTOB 17074
= BOIIPOCHI 3ajaBast JUTS AHHYIO
g BOIIPOCHI BBHIITOJTHEHUST | YUHUTENIEM
3 IIpOEKTa
=
Yuenuk Yuenuk Yuenuk YueHuk YueHuk YueHuk YueHuk YueHuk
HA3IT0KUIT HU3JT0KUIT TE Has3Bal HHTEPIPETUPO | yKasasl Ha MIpUBEI peain3oBall NPEIUIOKHII
HOJNYY4eHHYI0 | (yparMeHThI HECOBMAJEHUS | Bal BBIXOMLIE | OObscHeHHe, | MPSVIOKCHH | cr1ocod
. Bl YYUTENIEM | pa3pelieHH
HHGOPMALIUIO | TIONyYSHHOM B CBEIICHUAX, | MOMYYEHHYIO | U3 OOILEro kacaromeees | < <
Wi s
nHpopMaIuH, colepkaluxc | uHpopmanuoo | psga wiu JaHHBIX paspelieHus | IpoTHBOpE
= KOTOpBIE AB B KOHTEKCTE npoTuBOpeya | (CBEACHHH), | ppormBopeun | unst wm
= OKa3aJIUCh HCTOYHHUKAX COJepPIKaHUs mye Ipyr BBIXOSIILMX | 5 FLTH IPOBEPKH
§ HOBBIMH IS uHboOpMaIUK, | IMPOEKTa JIpyry U3 001I1ero IIPOBEPKU JIOCTOBEPH
= HEro WIW 33aJall | MIPEI0KEHHBI CBEIICHHS. psina, wim AOCTOBEPHOCT | OCTH
= BOIMPOCHI Ha X YUHTEIEM. 00OHapyXeHH u MH(}OpMaIl
) uHbopMaIuu | UU
X [IOHUMaHHE BIX
]
e POTUBOPEY
& ui
o




Yuenuk Yuenuk npusen | Y4eHHK Yuenuk YueHuk YueHnuxk YueHnuk Yuenuk
BOCIIPOU3BEN TpuMep, MPEITI0KUIT caenan BeiBoa | CACIIAN BBICTPOMJI B | CACTAT BBIBOX | rmoaTBEpau
apryMeHTany | MOATBEPKIAIONI | WJIH (npucoenunun | BPIBOA SO6CTBGHHO Ha  OCHOBC | ; ppizon
. (mpucoenuuau | i JIOTHKE | KPUTUYECKOTO
10 U BBIBOJ, Ui BBIBOJ, TIPEAIPUHSIT sl K BBIBOTY) cOOCTBEHH
N ncst K | COBOKYIHOC | aHaiM3a .
cojJiepXalirec | 3aMMCTBOBAHHBI | AEUCTBUS IO Ha OCHOBE BHIBOLY) Ha | Th passex Touex | OH
sl B U3Y4EHHOM | i U3 MCTOYHHKA | MPOEKTY, MOJyYEHHOM OCHOBE apryMEHTOB, | 3peHust  wum | APTYMEHTa
2
2 HCTOYHHKE UHpOpMaIIH OCHOBBIBAACh | MHPOPMALMK | MOMy4eHHON | MOATBEPKIA | COMOCTaBJIEHH | LMEH Miu
X o
2 nHbopMaIuu Ha U TIPUBEI XOTA MHGpOpPMALUK | IOLINX A NEPBHYHOHM | CaMOCTOSTE
= TIOJTy4EHHON OBl OZIUH ¥ [PUBEI | BBIBOA ¥ BTOPUYHOM | jpho
S UHPOPMAIHA | apTyMEHT HECKOIBKO uH(popmaium, MOJTyYEHHBI
8 apryMEHTOB
g MU
= WIH JTaHHBIX
=} s ero JTAHHBIMHU.
% MTOJITBEPIKE
=t HUS
- YueHuk B pabore u B Yaenuk Omnbxu
2
= IIPOIEMOHCTPHP OTBETax Ha IIPOJIEMOHCT OTCYTCTBY
2]
< ; oBaJ BOIIPOCHI 110 pHpOBa 0T
i g [IOHUMAaHHE COIEP)KAaHUIO | CBOOOIHOE
= 2 COZEepIKaHUs paboThI BJIaJICHNE
Q v
E BBITIOJIHEHHOM OTCYTCTBYIOT | IIPEIMETOM
2 = paboTsI rpyObIe MIPOEKTHON
&
g 8 OLINOKHU JESITENBHOCT
E 9
= 9 )54
s o
g =
a <9
. =
S
s =
O &




CdopMupoBaHHOCTH

e CcTBHIA

IIucemennas KOMMYHHKaIIUA

HOU TpaduKwy,
3aJJaHHBIX
o0pasrom

» Y4aeHuk Y4eHuK Ha3BI | YUYEHUK Y4ueHuk YyeHuk Yuenuk Yuenuk Y4uenuk

5 BBICKA3aJl CBOE | TPYAHOCTH, C Ha3BaJ Ha3BaJ MIPUBEI MPENIOKUN | apTyMEHTUPO | MPOaHAU3

= BIICUATIICHUE KOTOPBIMH OH CUJIbHBIC cia0bie MIPUYHHBI cnoco0(bI) Ball HUpOBaI

= OT pabOThI HaJ | CTOJKHYJICS MPU | CTOPOHBI CTOPOHBI YCIIEXOB U MIPEOJIONICHN | BO3MOXKHOCTh | PE3yJIbTaThI

? MIPOCKTOM paboTte Haj paboThI HAJ paboThI HaJ Heyna4y s WCIIOJIb30BaTh | PabOThI HAJl

~ MIPOEKTOM MIPOEKTOM MIPOEKTOM (TpymHOCTEH | TPYAHOCTEH | OCBOEHHBIE B | IIPOEKTOM C

) B pabote (u3bexanus | xoxe TOYKHU

A HaJ Heyzay), ¢ MIPOEKTHON 3peHus

§ MIPOEKTOM KOTOPBIMH paboThI YKU3HCHHBI

= OH YMEHUS B X TIJIJAHOB

g CTONIKHYJICSI | APYTUX BUJAX | Ha

= = npu pabore | AesTenbHOCTH | Oymyriee

§_ é HaJ

< 5 IPOEKTOM

O =

- V4aeHuk V4aeHuk VyeHuk VYyeHuk YyeHuk Vyenuk Vyenuk Vyuenuk

= H3JI0KHIT H3JI0KHIT H3JI0KHUIT H3JI0KHUIT H3JI0KHIT ITOCTaBHII H3JI0KHIT MIPEICTaBH

E BOITPOC ¢ | Bompoc c | Temy, TeMy, TeMy, Leb BOIIPOC, I

g COOIIFOICHUEM | COONIOACHUEM BKITFOYAIONIYIO | BKIFOYAIOMIYIO | HMEIOMIYIO MMACBMEHHOHM | CaMOCTOSTENb | WHQpOpMAI]

E HOPM HOpM HECKOIIBKO HECKOJIIbKO CIIOXKHYIO KOMMYHHKa | HO HIO B

é odopmeHUs odopmeHUS BOIIPOCOB C | BOPOCOB ~ C | CTPYKTYpy U | IIHH U TIPEITTOKHIT dbopme 1 Ha

g TEKCTa, TEKCTa U | coOmoIeHneM | COONIOACHUEM | TPAaMOTHO OTIPCITCITHIT CTPYKTYPY HOCHUTEJIE,
3aJaHHBIX BCIIOMOTATEIbH | HOPM W MPABWJI | HOPM 7 | UCTIONB30BAJ | YKAHP TEKCTa B aJIcKBaTHEI
o0pasmom o rpadukw, | opopmieHus TIPaBUII BCIIOMOraTea | TeKCTa. COOTBETCTBUU | X IIEIH

3aJJaHHBIX TEKCTa oopmeHus bHBIE C HOpMaMH KOMMYHHUKa
o0pasmom TEKCTa " | CpEencTBa, ’KaHpa 100747
BCIIOMOTaTeb




Yuenuk Yuenuk Yuenuk VYuenue Yuenuk YueHuk YueHuk YueHnuk
BBICTPOUII BBICTPOMJI CBOIO | CAMOCTOSITENIb | UCIIOJNIB30BAI aJIeKBaTHO CaMOCTOSITE | peaau3oBall CaMOCTOSITE
CBOIO peub B peds B HO pa3IuyuHbIC HCITOIb30Bajl | JILHO JIOTHYECKHE JILHO
= COOTBETCTBHUHM | COOTBETCTBUHU C | MOATOTOBHII BepOabHbIC HeBepOaJbH | MCIIONb30BA | WIIU peanu3oBan
=
& C HOpMaMu HOpMaMH ILIaH cpencraa BI€ CPE/CTBA | JI PUTOPUYECKU | JIOTHUYECKHE
= pycCKOro PYCCKOTO SI3bIKa, | BBICTYILICHUS KOMMYHUKAIA | WA HEBEpOAIbH | € MMPUEMBI, 703071
-5
2 S E SI3BIKA, o0paiasich K U coOIroaan u MTOATOTOBJICH | BIE CPENICTBA | MPEMITOKECHH puTOpHYEC
h o
2 : ) oOparasich K TJIaHy, HOPMEI HEIE 1501051 bIC YUUTENIEM | Kue
= o
E g z TEKCTY, COCTaBJICHHOMY | IyOJIM4YHON HaTrJIagHbIE TPaMOTHO MIPUEMBI
<
2 5 § COCTABJICHHOM | C ITOMOIILIO peun u MaTepHabl, | MOATOTOBJIE
g- E S Y C TIOMOIIBIO | YUUTEIS periaMeHT MPEIJIOKEHH | HHBIE
=N
§_ E‘ S VAUTETIS bI€ YUUTEJIEM | HATJISAHBIC
S
= 5 MaTtepuabl
O = o)
Conep:katesibHOE ONMCAHNE KAXKAOTO KpUTEPHs
Kpurepnii YpoBHH chOPMHPOBAHHOCTH HABBIKOB IIPOCKTHOM AeSITeIbHOCTH
Ba3oBblii IToBBIIEHHBII
Camocro- Pabora B 11€710M CBUIETEINBECTBYET O CIIOCOOHOCTH Pabora B 11€710M CBHUIETENBCTBYET O CIIOCOOHOCTH CAMOCTOSITENIEHO CTABUTH POOIEMY H
ATEJIbHOE CaMOCTOSITENBHO C OMOPON HA MOMOILL PYKOBOAUTENS CTABUTH HAXOJIWUTh MYTHU €€ PelIeHHs; POIEMOHCTPUPOBAHO CBOOOIHOE BIIAJICHUE JIOTUYECKIMHU
npuoope- Mpo0OJIeMy W HAXOIUTh IYTH €€ PEIIeHNUS; IPOJEMOHCTPUPOBaHA | OMepaIusiMH, HAaBBIKAMY KPUTHYECKOTO MBIIUICHUS, YMEHUE CAMOCTOSTEbHO MBICIUTH;




TeHHe 3HAHUH

CHOCOOHOCTh TPUOOPETaTh HOBBIC 3HAHMSI U/UJIH OCBAMBATh

MPOACMOHCTPUPOBaHA CIIOCOOHOCTh Ha 3TOH OCHOBE IPUOOPETATh HOBBIC 3HAHMSI /UK

U peleHue HOBBIE CIIOCOOBI JCHCTBUM, TOCTUTATh 00JIee TITyOOKOro OCBaMBaTh HOBBIC CIIOCOOBI JACHCTBUH, JIOCTUTATh OOJIee TITyOOKOro MOHUMAaHHUS
npoodJiemMm TIOHUMAHUS U3YIEHHOT O POOJIEMBI
3nanue [IpoaeMOHCTPUPOBAHO MOHMMAHUE COJICPIKAHUS BhITIONIHEHHOH | [IpogeMOHCTpUpOBaHO CBOOOIHOE BJIaJICHUE MPEAMETOM IPOSKTHOM JEITEILHOCTH.
npeaMera paboTel. B paboTe 1 B 0TBETaX Ha BOIPOCHI 110 COACPIKAHUIO OmmoOKu OTCYTCTBYIOT

paboThl OTCYTCTBYIOT IpyObIe OIMOKH
Peryas- [IpoaeMOHCTPUPOBAHbI HABBIKK OIPEICICHHS TEMBI U Pabora TmatenpHO CIIaHUPOBAHA U TIOCIENOBATEIHHO PEATM30BaHa, CBOCBPEMEHHO
THBHBIE TJTAHUPOBAHMS PAOOTHI. MIPOUIEHBI BCE HEOOX OIMMBIE ATAIBI 00CY)KICHUS U TIPEICTABIICHU.
el CTBUSA KoHTpons 1 KOppeKIHs OCYIMIEeCTBIISUIICH CAMOCTOSITEIHHO

Pabora f0BeeHa 10 KOHIIA U IPEICTaBICHa KOMUCCHU;

HEKOTOPHIE 3TAIbI BHITOIHSIUCH IO/ KOHTPOJIEM H TIPH

mosaep kKe pykoBoauTens. [Ipu 5ToM MpOSBISIOTCS OTAETbHBIE

3JIEMEHTHI CAMOOIIEHKH U CAMOKOHTPOJISI 00yJaromerocs
Kommy- [IpogemMoHCTpHPOBAHBI HABBIKH O(OPMIIEHHUS IPOSKTHOM Tewma sicHO ompezeneHa u MmosicHeHa. T eKkcT/coolIeHrne XOpoIIo CTPYKTYpUpOBaHbl. Bee
HUKAIHS paboTHI M MOSICHUTENHHOM 3aITUCKH, & TAKXKe MOATOTOBKHI MBICITH BBIPQKEHBI SICHO, JIOTUYHO, ITOCIIEAOBATENHFHO, ApTyMEHTHPOBAHHO.

MPOCTOI IMpe3eHTalui. ABTOP OTBEYAET HA BOIPOCHI

Pabora/coobiienrie BRI3BIBAET HHTEPEC. ABTOP CBOOOIHO OTBEUAET HA BOMPOCHI
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