MYHULHMIIAJIbBHOE OBIIEOBPA3OBATEJIBHOE YUPEXJIEHWE CPEJTHAS LIIKOJIA
C. KE3bMHUHO CYPCKOI'O PAMOHA VJIbSIHOBCKOM OBJIACTH

L

[IpunsTa Ha 3acenaHuu YrBepxaaw:

NeJaroruyeckoro CoBeTa W. o. nupexropa QM CIII ¢c. Ke3pmuHo

31 mas 2022 1. 7~ /H.IL IlerpoBa

ITporokom NeS Tpukas Ne 75,01 «31» mast 2022 T.
JIOIIOJIHUTEJIbHAA

OBIIEPA3BUBAIOIIAS OBLLIEOSPA3BOBATEJIbBHAS [TPOTPAMMA
ECTECTBEHHOHAYYHOI HAITPABJIEHHOCTH

«XUMUA BOKPYT HAC»
«TOYKA POCTA»

Cpok peanuzayuu npozpammer: 3 200a
Bospacm obyuarowjuxca: 11-16 rem

Yposenv npozpammer: 6azoeviit

PaspaboTuuk nporpammer:
Me/Iaror I0MOIHUTENBHOr0 00pa3oBaHus

Adonbuinna JIuaus MuxaiinoBHa

c. Ke3pmuno, 2022




XMmuA

TOUKA !'POCTA



XMmMuA

TOUKA ifpocm

[HOACHUTEJIbHAA 3AITNCKA

B 00yuennn xumun 001bI10€ 3HAUCHHE UMEET IKCIIEPUMEHT . AHANU3UPYSI pe3yJIbTaThl MPOBEAEHHBIX OMBITOB, YYalUECs]
yOeX1aloTCsl B TOM, YTO T€ WJIM MHbIE TEOPETUUYECKUE MPEJCTABICHUSI COOTBETCTBYIOT WJIM MPOTUBOpPEUAT PEATBHOCTH .
ToJIBKO OCYIIECTBIISAS] XUMAYECKHUM SKCIIEPUMEHT MOKHO IIPOBEPUTH JOCTOBEPHOCTH IIPOTHO30B, CACIaHHBIX HA OCHOBAHUU
Teopuu . B mpouecce 3kcniepuMeHTalIbHON pabOThl ydaluecs: NpUOOPETatoT OMNBIT MO3HAHUS PEaIbHOCTH, SBIISIOIINUNCS
BOXHBIM 3TarnoM (GOPMHUPOBaHUS Y HUX YOeXIeHHH, KOTOpbIE, B CBOIO OYE€pelb, COCTABISIIOT OCHOBY HAy4YHOTO
MHpPOBO33peHUs . Peanuzanus yka3aHHbIX Leeil BO3MOXKHA [TPU OCHAILIEHUH IIKOJBHOIO KaOMHETa XMMUU COBPEMEHHBIMU
npubopamu u oOopyaoBaHuEeM . B pamkax HalMoHanbHOTO mpoekta «OO0pa3oBaHHE» 3TO CTaJ0 BO3MOXKHBIM Oliaromaps
CO3JaHUI0 B 00II€00pa30BaTENIbHBIX OPraHU3ALUAX, PACIIONIOKEHHBIX B CEIbCKON MECTHOCTH U MaJbIX TOPOJIax, LIEHTPOB
00pa3oBaHMs E€CTECTBEHHO-HAYYHOM M TEXHOJOTMYecKoil HampasieHHocTed «Touku pocrtay . BHeapenuwe 3Toro
000py0BaHUs MO3BOJUT KaueCTBEHHO M3MEHUTH Mpolecc o0ydeHuss xuMuu . KoaruecTBeHHbIE SKCIEPUMEHTHI ITO3BOJIST
[OJIy4aTh JIOCTOBEPHYIO MH(OpMAILIMIO O MPOTEKAaHUM TEX WM MHBIX XMMHYECKUX Ipolieccax, 0 cBoiicTBax BemiecTB . Ha
OCHOBE TOJIYYEHHBIX JKCHEPUMEHTAIbHBIX JAHHBIX OOyuaeMbleé CMOTYT CaMOCTOATEIbHO JenaTh BBIBOJBI, 0000LIaTh
pE3yNbTaThl, BBISIBISTh 3aKOHOMEPHOCTH, YTO OJHO3HAUYHO OyJeT CHoCOOCTBOBAThH IMOBBIIICHUIO MOTHUBALMU OOYyUECHHS
IIKOJIbHUKOB .

AKTYaJIbHOCTD M Nearornyeckas mejecoodpasnocts nporpamm ooyuenus B Toukax Pocra 3axmnrouaercs B ToMm,
YTO OHU SIBIISIFOTCSl LIEJIOCTHOW M HENPEPHIBHOW B TEUEHHME BCEro IMpoliecca 00yueHHUs U MO3BOJAT 00yUaroleMycs
IIar 3a I1aroM pacKkpbIBaTh B c€0€ TBOPUECKUE BO3MOKHOCTH U CAMOPEAIM30BbIBATHCSI B COBPEMEHHOM MUPE.

Bosneuenune oOydaromuxcss B IPOEKTHO-UCCIEN0BATEIbCKYIO JIESTENBbHOCTh, CIIOCOOCTBYIOUIYIO (DOPMUPOBAHUIO

MPOJYKTUBHOTO MBIIUIEHUS, Pa3BUTUIO TBOPYECKOIO MBIIUICHHS, HEOOXOAUMBIX JUISl YCHEIIHOW COLUAIU3ALMU

JUYHOCTU B OyyILIEM SIBISIETCS] OTHOW M3 33]]a4 COBPEMEHHOTO 00pa3oBaHus, 3(PPEKTUBHBIM METOJOM OpraHU3alUN

oOpa3oBaTenbHON JesTenbHOCTH. [IpOeKTHO-UCCenoBaTeNbCKasi JEATEIbHOCTh SIBISETCS CPEACTBOM OCBOEHUS

00y4aroIUMUCs OKpYXKarolled J1eHCTBUTEIBHOCTH, TIOMOTAaeT UM YCTAaHOBUTh WCTUHY, Pa3BUTh YMEHHE paboTaTh C

Hay4yHOU nHpopManuen, chopMUpOBaTh NPOEKTHO-UCCIIEI0BATENbCKUM CTHIIb MbIIIIEHUS. OCOOEHHO 3TO aKTyalbHO
3
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1151 00Yy4YaOIINXCsl CPEHETO BO3PACTA, IOCKOJIBKY HMEHHO Ha 3TOM 3TaIle BEAYLIEH SBIISETCS yueOHast NeATENbHOCTD,
KOTOpasi ONpEAEIIsieT pa3BUTUE TJIaBHBIX MMO3HABATENbHBIX OCOOEHHOCTEH pa3BUBaroONIeics TuYHOCTH. Pe3ynbTatom
ATOU AESITENIbHOCTH sIBNIAeTCS (POPMUPOBAHUE MTO3HABATENbHBIX MOTUBOB, UCCIIEIOBATEIbCKUX YMEHUH, CyOBEKTUBHO
HOBBIX 11 00YYaIOIMXCSl HAYYHBIX 3HAHUN U CIIOCOOOB JI€ATEILHOCTH.

OTnmuuTenbHONH OCOOCHHOCTBIO TIPOTPAMMBI  SIBIISIETCS TPOEKTHOMCCIIEAOBATENbCKAs JIeATeIbHOCTh, KOTOpas
MO3BOJISIET TIPUBJIEKaTh K pabOTe pa3Hble KAaTErOpUM YYaCTHHKOB OOpa3oBaTelIbHOTO Mpolecca (00ydaronuxcs,
pOJMTENEH, TMeNaroroB, COIMAIbHBIX IMAPTHEPOB), CO3/AET YCIOBHUS MJis1 pabOThI C CEeMbEH, OOIIEHUS IeTed u
B3POCIIBIX, UX CAMOBBIPKCHHS U CAMOYTBEPKICHU.

HanpasJsienHocTh: EcTecTBeHHOHAayYHas

HoBu3Ha:mocrasisieMble B IIIKOJIbI COBPEMEHHbBIE CPEICTBA O0YyUEHHMsI, B paMKax MpoekTa « Touka pocTay coaepiKaT Kak yKe
XOpOIIIO U3BECTHOE 000PYI0BaHKE, TaK U MPUHIIUITUATHFHO HOBOE . DTO IUGPOBBIE Ta00PATOPUM U JATUUKOBBIC CUCTEMBI .
B ocHOBYy 00pa3zoBarenbHON MpOTpaMMBbl 3aJ05KEHO MpUMEHeHHe IudPOBBIX JabopaTopuii . TeMaTnka NpelIoKEeHHBIX
AKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKTYpPE MPUMEPHOM 00pa30BaTeIbHOM MPOTPpaMMBI 110 XUMHH,
coaepxkanuto denepabHOTO TOCyAapcTBEHHOro obOpaszoBarenbHOro crangapra (PI'OC) cpennero (mojaHOTO) OOIIEro
00pa3oBaHus .

PaccMoTpenHbie B 1mMOcOOWH OMBITHI TPONUIM HIMPOKYIO ampoOaruio . MHOTONETHSS MpakTUKa WCIOIb30BaHUS
xuMudeckux mpudopos, [JI B mkose mokaszana, 4To COBpEMEHHBIE TEXHUUYECKHE CPEJICTBA OOYUYEHUSI HOBOTO TMOKOJICHHS
MO3BOJISIIOT TIOOUTHCS BRICOKOTO YPOBHSI YCBOCHHsI YU€OHOTO MaTepHaia, yCTOMYMBOTO pOCTa MO3HABATEIILHOIO HHTEpeca
IITKOJIPHUKOB, T .€ . MPEOJOJIETh T€ MPOOJIEMBI, 0 KOTOPBIX TaK MHOTO TOBOPAT, KOTJAa PEdYb 3aXOIUT O COBPEMEHHOM
IIKOJIbHOM XUMHUYECKOM 00pa30BaHUU .
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HopmaTuBHas 0a3a

1. ®enepanbubiii 3akoH Poccuiickoit ®enepannu ot 29 nexadps 2012 r. No273-d3 «O06 obOpazoBanuu B Poccuiickoit
deneparun»( crathsa 2 TyHKT 9, cTaths 12 mykt 4 u 5, crathst 28 nykr 2 )

2. Komenmusi pa3BuTHsi JOMOJHUTEILHOTO O0pa3oBaHUsS JETEH, YTBEp)KIEHHas pacrnopsbkeHueM [IpaBuTenbcTBOM
Poccuiickoit ®enepannu ot 4 centsaops 2014 roga, Nel726 — p.

3. Ilpuxa3z MunucrepctBa o6pazoBanusi PO ot 09.11.2018 N 196 (pen. ot 19.10.2009) «OO0 yTBep)IaecHUU MOPSAKA
OpraHW3ali W OCYIIECTBICHUS OO0pa30BaTEIBHOW MEATEILHOCTH IO JIOMOJHHUTEIHLHBIM 00IIe00pa3oBaTeIbHBIM
nporpammam».( IIyHKT 9)

4. Tlocranosnenue ['maBHoro rocyaapctBeHHoro Bpadya P® ot 04.07.2014roma Nedl « OO0 yrtBepxknennn CAHIIuH
2.4.4.3172-14 « CaHUTapHOIMUIEMUOJIOTHYECKIE TPEOOBaHUS K YCTPONUCTBY,COMIEPKAHUIO U OPTaHU3AIMH PEKUMA
paboThl 00pa30BaTENbHBIX OPTaHU3ALIUMN TOTIOTHUTEIHLHOTO 00pa30BaHUsl AETE.

5. IlpumepHbie TpeOOBaHHS K COACPKAHUIO U OQPOPMIICHUIO O0pa30BaTEIBHBIX MPOTPAMM JOTIOTHUTEIHHOTO
obpazoBanus aereit.(Ilmcpmo MunuctepcrBa obpazoBanust P® ot 11.12.2006 roma Ne06-1844-p yactu CTPyKTypbI
IpPOrpamMMbD».

eans u 3aga4n

. Peanu3aiust oCHOBHBIX 00111€00pa30BaTEIbHBIX MPOTPAMM I10 YUEOHBIM IIPEeIMETaM €CTeCTBEHHO-HAYYHOMN
HaIPaBJIECHHOCTH, B TOM YHCJI€ B paMKax BHEYPOUYHOU JEATEILHOCTA 00YyYarOIIUXCs;

. pa3palboTKa U peann3alysi pa3HOypOBHEBBIX JOIOJHUTEIBHBIX 00I€00pa30BaTENbHBIX IPOrPaMM ECTECTBEHHO-
HAy4HOI HaIPaBIEHHOCTH, & TAK)KE UHBIX ITPOTrPaMM, B TOM YHUCJIE B KAHUKYJISIPHBIN IEPUOL;

. BOBJICUEHHUE YUAIIUXCS U EAArOTMYeCKUX pabOTHUKOB B TPOEKTHYIO JAESTEIbHOCTD;
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. OpraHu3alMs BHEYYEOHOW JNEATeIbHOCTM B KAHMKYJSAPHBIA TEpHOJ, pa3paboTka U peanu3auus
COOTBETCTBYIOIIMX 0Opa30BaTENbHBIX MPOrpaMM, B TOM YHCIE JUIsl Jarepeil, opraHu30BaHHbIX 00pa30BaTeIbHBIMU
OpTaHU3alUsIMU B KAHUKYJISIPHBIN TIEPUO/T;

. NOBBILICHHE MPOPECCUOHATBHOTO MAaCTEPCTBA MEIarori4ecKuX pabOTHUKOB LIEHTPA, PEATH3YIOINX OCHOBHBIE
U JIOTIOJTHUTENIbHBIE 00111€00pa30BaTeIbHbIE MPOrPAMMBIL;

Coznanue nentpa «Touka poctay mpeanojaraeT pa3BuTue 00pa3oBaTeabHOM HHPPACTPYKTYPHI 00111€00pa30BaTEIbHOMN
OpraHu3aluy, B TOM YHCIIE€ OCHAIIEHUE 00111e00pa30BaTeIbHON OpraHU3aIi1:

. 0o00OpyI0BaHUEM, CpEICTBAMH OOYyYEHHsS] M BOCIUTAHUS ISl U3ydeHHs (B TOM YHCIIE IKCIEPUMEHTATBLHOTO)
MPEAMETOB, KYpPCOB, JAUCHUIUIMH (MOAYJEH) €CTEeCTBEHHO-HAyYHOM HAMPaBIEHHOCTH NPU pealu3alid OCHOBHBIX
00111e00pa30BaTEeNbHBIX MPOTPAMM U JOMOJHUTEIBHBIX 00IIe00pa30BaTeNbHBIX MpPOrpaMM, B TOM 4YHUCIE s
pacHIMPEHHUsI CO Jep>KaHus yueOHbIX npeameToB « Dusmnkay, « Xumus», «buomorus»;
. o0opyI0BaHMEM, CpEACTBAMU OOYYEHHMS M BOCHUTAHUS Ui peaH3aldyd MPOorpaMM JOMOJTHUTEIBHOTO
00pa3oBaHMs €CTECTBEHHO-HAYYHOW HAIIPaBI€HHOCTH;

e  KOMITBIOTEPHBIM U HHBIM 00OPYIOBAHUEM .

[IpodunbHBIM KOMITIEKT 000pYI0BAaHUS MOXKET OBITh BHIOpaH AJig 00111e00pa30BaTeNbHbIX OpraHu3alfil, UMEIOINUX Ha
MOMEHT co3aanusi ueHtpa «Touka pocra» HabOp CpeacTB OOy4YeHUST M BOCHUTAHHUSA, TMOKPBIBAIOIIMM CBOUMU
(YHKIIMOHAJIBHBIMUA BO3MOKHOCTSIMU 0a30Bbl€ MMOTPEOHOCTU NPU MU3YyUYEHUU YUEOHBIX NMpeaMeToB «Pusnka», « XuMus» U
«buonorusy .

[lepeueHb, MUHMMaJILHO HEOOXOAMMBIE (DYHKIIMOHAIBHBIE U TEXHUYECKUE TPEOOBAHMSI U MUHUMAIbHOE KOJIMYECTBO
000py0BaHUsA, PAaCXOAHBIX MaTEpUaAOB, CPEICTB OOy4YEHMs] M BOCHUTAHMS JUIsl OCHALIEHUs LEHTpoB «Touka poctay,
onpenensoTcs PernoHanbHbIM KoopauHaTOpoM ¢ yuérom [IpumepHoro nmepeuns 000py1oBaHMsl, PaCXOIHbIX MaTepUalloB,
CpEICTB 00yUYEHUs] U BOCIIUTAHUS JUIsl CO3aHMsl U oOecrieueHus (yHKUNOHUPOBAHUS LIEHTPOB 00pa30BaHUS €CTECTBEHHO -
Hay4YHOW HampaBieHHOCTH «Touka pocrta» B 00111€00pa30BaTeIbHbIX OPraHU3alUsAX, PACIOJOKEHHBIX B CEJIbCKOMN
MECTHOCTH M MaJIbIX TOpOAax .

[IpodunbHBI KOMIUIEKT 000pyIOBaHUsS obOecrieunBaeT 3(PPEKTUBHOE IOCTHKEHHE OOpa30BATEIbHBIX PE3yJIbTaTOB
oOyyJarouMucsa Mo MporpaMmmaM €CTECTBEHHO-HAYYHON HAmpaBiIE€HHOCTH, BOZMOXKHOCTh YIIyOJEHHOTO U3YYEHUS
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OTZENBHBIX MPEJIMETOB, B TOM uHcie Uil (POPMUPOBAHMS M300pETATENHCKOT0, KPEaTUBHOTO, KPUTHUECKOTO MBILIUICHHUS,
pa3BuTUS QYHKIMOHATBHON IPaMOTHOCTH Y 0OY4YarOIIMXCsl, B TOM YUCII€ €CTECTBEHHO-HAYYHOW U MaTeMaTH4YECKOM .

OKCHEPUMEHT SIBISECTCSA HWCTOYHMKOM 3HAHUW M KPUTEPUEM KX HCTUHHOCTH B Hayke . KoHuenuusi coBpeMEHHOTo
o0pa3oBaHMs MOAPAa3yMEBAET, UYTO B YUYEOHOM OHKCIEPUMEHTE BEAYIIYIO pPOJb JOJDKEH 3aHSATh CaMOCTOSITEIbHBIN
MCCIIEN0BATEIIbCKUNA YUECHUUECKUM IKCIIEPUMEHT .

CoBpeMeHHbIE IKCIIEPUMEHTATIbHBIE UCCIEA0BAHUSA 110 XUMHUH YK€ TPYJHO MPEACTaBUTH 0€3 MUCMOIb30BaHUS HE TOJIBKO
aHAJIOTOBBIX, HO W UU(POBBIX H3MepUTeNbHbIX NpubopoB . B denepanvHom ['ocynapcrBenHom OOpa3oBaTrenbHOM
Crannapte (OI'OC) nmponucano, 4TO OJJHUM U3 YHUBEPCAIBHBIX YUEOHBIX AEUCTBUHN, MPUOOPETAEMBIX YUAIIUMUCS, TOJKHO
CTaTh YMEHHUE «IIPOBEAECHUS OIBITOB, MPOCTBIX AKCIEPUMEHTAIBHBIX HUCCIECAOBAHUM, MPSIMbBIX U KOCBEHHBIX M3MEPEHUN C
UCII0JIb30BAaHUEM aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPUOOPOB) .

YyeOHbI 3KCHEPUMEHT MO XHWMHH, NMPOBOAMMBIA Ha TPAJUUMOHHOM OOOpYyJAOBaHUM, 0€3 MPUMEHEHHUS LHUPPOBBIX
1abopaTopuid, HE MOXKET IMO3BOJIUTH B MOJHOW MEpe PELIUTh BCE 3a7a4d B COBPEMEHHOM IIKOJIE . DTO CBSI3aHO C PSJIOM
OPUYHH:

. TPaIUIIMOHHOE IIKOJIbHOE 000PYI0BaHKE M3-3a OTPAHUYECHUSI TEXHUUECKUX BO3MOXKHOCTEH HE MO3BOJISIET
MPOBOJUTH MHOTHE KOJIMYECTBCHHBIC HCCIICIOBAHMS,

. JUTUTETLHOCTD TTPOBEACHUS XUMUYECKUX HCCIEIOBAHUM HE BCErJa COTrJacyeTcsl C JUIMTEIbHOCThIO YUEOHBIX
3aHSTHUM;

. BO3MO>KHOCTh MPOBEJCHUS MHOTHUX MCCIICIOBAHUN OTPAHUYHBACTCS TPEOOBAHUSIMH TEXHUKHA OE30TIACHOCTH U
ap .

[udposas maboparopus MOTHOCTHIO MEHIET METOJIUKY W COACpKAHUE IKCIEPUMEHTATHHON NEATEIHHOCTH U perraet
BBIIIIENICPEUUCIICHHBIE TIpoOieMbl . IIIUpOoKwil CIEeKTp MAaTYMKOB TO3BOJSET YYANTUMCS 3HAKOMHTHCS C TapameTpaMu
XUMHUUYECKOTO JKCIIEpUMEHTa HE TOJHKO Ha Ka4eCTBEHHOM, HO M Ha KOJWYeCcTBEeHHOM ypoBHe . L{udpoas mabopaTopus
MTO3BOJISIET BECTH JUTUTEILHBIN SKCIIEPUMEHT JTaKE B OTCYTCTBHE DKCIIEPUMEHTATOPA, @ 9aCTOTa UX U3MEPCHUI HEMOABIACTHA
YEJIIOBEUYECKOMY BOCIIPHUATHIO .

B mnpomecce dopmupoBaHusi SKCIEPUMEHTATBHBIX YMEHMM Y4YE€HUK OO0ydaeTrcs TMpeICTaBiIsiaTh HHPOPMALUIO 00
UCCJICIOBAHUM B YETHIPEX BUJAX:
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A
. B BEepOAIIbHOM: OIUCHIBATH IKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIEIbh IKCIIEPUMEHTA, (PUKCUPOBATH
BHUMAHNUC HA I/ISMepHCMBIX BCINYHNHAX, TCpMI/IHOJ'IOFI/II/I;
L4 B Ta6J'II/I‘—IHOMI 3aIl0OJIHATH Ta6JII/II_[I)I JAaHHBIX, JICKAIIKUX B OCHOBC IIOCTPOCHUA I‘paq)I/IKOB
(TIpu ATOM y y4aIuxcsi BO3HUKAET MEPBUYHOE MPECTaBICHUE O MacITabax BETUYUH);
. B rpadUYeCKOM: CTPOUTH TpaduKu 1o TaOJIUIHBIM TaHHBIM, YTO JAET BOZMOXKHOCTH TEepexoa K BBIABUKEHUIO

TUIIOTE3 O XapakTepe 3aBHUCHUMOCTH MEXAy BEIWYMHAMM (IPU 3TOM YUMTENIb I[OKA3bIBA€T IMPEUMYILECTBO B
BU3yaIM3allMM 3aBUCUMOCTEH MEXIy BEJIWYMHAMM, HArJISJHOCTh M MHOTOMEPHOCTh); B BMJIE€ MaTeMaTUYECKUX
YpaBHEHUI: JaBaTh MaTEMaTHUYECKOE OMMCAHNE B3aUMOCBSI3U BEJTUYHMH, MaTEMaTHYECKOEe 0000IICHNUE .

[lepexoxa OT KaXK0TO ATana MpeacTaBiIeHUs] HHPOPMALIUK 3aHUMAET JOBOJBHO OOJIBLION IPOMEXYTOK BpeMeHu . B 7—8
KJlaccax 3TOT IMPOLIECC HEOOXOIMM, HO B CTapIIMX KJIaccax MOXHO ObUIO ObI 3TO BpeMsl NMOTPAaTUTh Ha pelieHue Oosee
Ba)XXHBIX 337a4 . B aTom mnane uudpossie 1adopaTopun CyIIECTBEHHO SKOHOMST BpeMs . DTO BpeMsSl MOKHO NOTPaTUTh
cornacHo ®I'OC Ha ¢dopmupoBaHHe HCCAEAOBATEIIBCKUX YMEHUW YYallIMXCS, KOTOPBIE BBIPAXKAIOTCA B CIEAYIOIIHX
JIEUCTBUAX

. ompeieNieHIe MPOOIEeMBbI;

. MOCTaHOBKA UCCJIEI0OBATEIHLCKON 3a/1a4H;

. MJIAHUPOBAHKE PEIICHUS 3aa9H;

. MMOCTPOEHHUE MOJIEIICH;

. BBIJIBUKEHUE TUIIOTES;

. AKCIIEpUMEHTAIbHAs [IPOBEpPKa TUIIOTES;

. aHaJIN3 TAHHBIX KCIIEPUMEHTOB WJIM HAOMIOACHUH; *  (hOPMYJIHMPOBAHHUE BHIBOJIOB .

OO0mas xapakTepucTHKa Kypca
[IporpamMa BHEypOYHOTO Kypca IO XUMHUU TSI yHaImuxcs 5 — 9 Ki1accoB SBISETCS paclIMpEHUEM MpeaMeTa

«XUMUD.
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Onucanue Mecta y4e0HOro Kypca B Y4eOHOM IJIaHe

[Tporpamma Kypca 1o xumuu paccuntana Ha 204 gaca (2 pasa B Hezemnio, 3 roja 00y4eHus)
Bospacr gereil, y4acTBYOIIHUX B peaJu3aluM JAHHOU MPOrpaMMbl

[Iporpamma oprueHTHpoBaHa Ha aerer 11-16 set, ¢ 5 mo 9 knacc. BHeypOUYHBIi Kypce M0 XUMHH YYUTBIBAET BO3PACTHBIE
OCOOCHHOCTH IIKOJIBLHUKOB.

OHeHO‘IHBIe MaTepHaJIbl

DopMbI KOHTPOJIS
KonTpomns pesynbTaroB 00yueHust B coorBeTcTBUM ¢ anHOoU OII mpoBoautcs
[TonBenenue UTOrOB ACATEILHOCTH OpraHu3yeTcs B (hopMe:

- MHUCHMEHHBIX U KCIIEPUMEHTATBHBIX Pa0OT, PEANOIaraeTcs MPoBeICHUE TPOMEKYTOYHOM U UTOTOBOM aTTeCTaIlun

- BUKTOPUH, UTP, COCTABJICHHSI U Pa3raJblBaHUs KPOCCBOPAOB U pedyCOB;
- CO3/1aHus Ia3er,

- KOHKYPCOB, UMCIOIIHX IIEThI0 BBIIBUTD JIYUIITUX U3 YHCIIA BCEX YIYACTHUKOB; 3aaHUs] BUKTOPUHBI OICHUBAIOTCSI
OayIaMHu.

Bomnpock! BUKTOpHUHBI TIPUBEAEHBI B [IpuiokeHnun K MporpaMme.
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Ilnanupyemble pe3yJibTaThl 0CBOCHUA Y4eOHOI0 npeaMera «XuMH D) ¢ ONIMCAHUEM YHUBEPCAJIBHBIX Y4e0HBIX
AEeHCTBUM, JOCTUTAeMbIX 00Y4aI0IIUMHUCS
Juunocmnuole pesynomamot

Obyuarowuiicst nOIYYUm 603MOHNCHOCIb 0151 YOPMUPOBAHUS Cledyrouux TuyHocmublx YVJ/I:

. oTpezeNieHue MOTUBAIIMH U3YUeHHs y4eOHOTO MaTepHana;

. OLICHHBAHHE YCBAMBAEMOI'0 y4eOHOI0 MaTepuana, UCXO s U3 COIMATbHBIX U TUYHOCTHBIX IIEHHOCTEH;

. HOBBILICHUE CBOEr0 00pa30BaTEIbHOIO YPOBHSA U YPOBHS FOTOBHOCTH K M3YyUYEHHIO OCHOBHBIX UCTOPHUUECKUX
COOBITHI, CBSI3aHHBIX C Pa3BUTHEM XUMUH U OOIIECTBA;

. 3HAHHE MMPABHUJI TOBEJACHUS B UPE3BbIYANHBIX CUTYAIUSX;

. OLICHMBAHNE COLIMATIbHON 3HAYUMOCTHU POPECCUM, CBI3aHHBIX C XUMUEH;

. BJIaJICHUE MTpaBWiIaMu 0€3011acHOTO OOpalIeHusl ¢ XUMUYECKUMH BEIIECTBAaMU U 000pYy0BaHUEM, MPOSIBIICHUE

DKOJIOTUYECKOM KYJIBTYPHI .

Memanpeomemmuoie pe3yiomamaol

Pecynamuesnvie
Obyuarowuiics noy4um 803MOACHOCIb OJisl (hopmuposanus ciedyrouux peeyiamusnovlx Y'VJ/I:
. [eJernonaraiiue, BKJIIOYas TOCTAaHOBKY HOBBIX IIeNel, TmpeoOpa3oBaHHME MNPAKTUYECKOW 3ajadyud B

IIO3HABATCIbHYIO, CaMOCTOSITCIIbHBIM aHaAJIN3 YCJ]OBI/Iﬁ JOCTHIKCHUA LICJIM Ha OCHOBC yqéTa BBIACIICHHBIX YYUTCICM
OPHUCHTHUPOB HeﬁCTBHH B HOBOM y‘i€6HOM MaTCpruaJIC; * INIAHUPOBAHUC ITYTHU JOCTUIKCHUA ueﬂeﬁ;

. YCTaHABJICHUE LEJIEBBIX MPUOPUTETOB, BBIICICHUE AbTEPHATUBHBIX CIOCOOOB JOCTHKEHUS IIENIM U BHIOOP
HauOoJiee 3(h(PEeKTUBHOTO Cr1oco0a;

. yMEHHUE CaMOCTOATEINHHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIISATH HM;

. yMEHHUE MPUHUMATD PelIeHus B MPoOJIEeMHON CUTyalluu;

. MOCTAHOBKA y4eOHBIX 33/1a4, COCTAaBJICHUE IJIaHa U MOCIIE0BATEbHOCTH IEHCTBHIA;

10
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. opraHu3aiys paboyero MecTa py BBHITTOJTHEHUH XUMUYECKOTO IKCIIEPUMEHTA;
. MIPOTHO3UPOBAHUE PE3yJIbTATOB 00YUYEHHUsI, OIICHUBAHNE YCBOEHHOIO MaTepuasa, OlleHKa KauecTBa U YPOBHS
MOJTYYEHHBIX 3HAHWM, KOPPEKIIUA T1aHa U crioco0a AEHCTBUS MTPU HEOOXOJUMOCTH .

llosnasamenvhoie

Obyuarowuiics noay4um 603MOHCHOCIb 0715 YOPMUPOBAHUsL Cledyowux nozuagamenvhvix YV/I:

. IIOMCK U BBbIEJIEHNE UHPOPMALINH;

. aHaJu3 yCJIOBUU U TpeOOBaHUM 3a/1au, BBIOOP, COMOCTaBICHUE U 000CHOBAHUE CIIOCO0A PEILICHUS 3a/1a4u;

. BbIOOD Hanbosee 3 PEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4U B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHUIA;

. BBIJIBJKEHUE U 000CHOBaHHUE FMIIOTE3bI, BEIOOP criocoba e€ IpOBEPKY;

. CaMOCTOSITENIBHOE CO3JaHUE alNTOPUTMA ACSITEIbHOCTH MPH PEIICHUU MPOOJIeM TBOPUYECKOTO U MOUCKOBOTO
XapakTepa;

. YMEHUS XapaKTepru30BaTh BEILIECTBA IO COCTaBY, CTPOCHUIO U CBOMCTBAM;

. OTHMCHIBAaHUE CBOMCTB: TBEP/IBIX, )KUIKUX, TA3000pa3HBIX BEIIECTB, BHIACIIEHUE UX CYIIECTBEHHBIX MPU3HAKOB;
. M300pakeHNe COCTaBa MPOCTEHMIIUX BELIECTB C MOMOIIbI0 XUMUYECKUX (POPMYJT M CYHIHOCTH XHMHUYECKUX
pPEaKLHM ¢ TOMOIIBI XUMUYECKUX YPaBHECHUM;

. MpOBE/ICHUE HAOMIOICHUH, OMMCAHWE TPU3HAKOB W YCIIOBUU TEUYCHUS XMUMHUYECKUX PEAKIUi, BBHIMOJTHCHHE

XUMHUYECKOTO HKCIIEPUMEHTa, BBIBOJBI HAa OCHOBE aHanu3a HAOMIOJEHUI 3a SKCHEPUMEHTOM, pEIIeHHE 3ajad,
NOJly4eHHE XUMUYECKON MHPOPMALIUU U3 PA3NHUHBIX HICTOYHHUKOB;

. YMCHHUC OPIraHU30BbIBATH UCCIICA0BAHNC C LICIBIO IIPOBCPKU I'MITIOTEC3;
d YMCHHC ACJIaTh YMO3AKIIFOYCHUA (I/IHILYKTI/IBHOC H 110 aHaJ'IOFI/II/I) " BBIBO/JBI,
. YMCHHUC 0OBEKTUBHO O CHHUBATH I/IH(l)OpMaI_II/IIO 0 BCIICCTBAX M XHMMHUYCCKHUX IIpoLeCCax, KPUTHICCKHU

OTHOCHUTBCS K TICEBJIOHAYYHON MHMOPMAIIUH .
Kommynuxamuenvie
Obyuaowuiicst nOIYYUM 8603MOHNCHOCb 0151 YOPMUPOBAHUSL CLE0YIOUUX KOMMYHUKamusenvlx Y'Y/
. MOJIHOE ¥ TOYHOE BHIPAKEHUE CBOMX MBICJIEH B COOTBETCTBUU C 3aJa4aMU U YCIIOBUSIMU KOMMYHUKAIINY;
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. aJICKBaTHOE WCIIOJb30BAHUE PEUCBBIX CPEJCTB JJISI YYacTHsl B JUCKYCCHU M apTYMEHTAIMH CBOEH TO3MITUH,
YMEHHUE MPEACTABIISITh KOHKPETHOE COJIEp)KaHNE C COOOIIEHUEM ero B MMCbMEHHOW W YCTHOM (popme, ompeseneHue
CI0CO0OB B3aUMOICUCTBHUSI, COTPYTHUYECTBO B TIOUCKE M cOOpe MH(POopMaInu;

. OTIpeJIeNIeHHE CIIOCOO0B B3aUMOICHCTBUS, COTPYTHHYECTBO B MMOUCKE U COOpE MHPOPMAITUHU, YIACTHE B THATIOTE,
TJIaHUPOBAHKE OOIIHMX CIIOCOOOB pabOTHI, POSBICHUE YBAKUTEIBHOTO OTHOIICHHS K JIPYTHM yJaIluMCS,

. OMHMCAaHWE COJEPKAHUS BBIMIOMHAEMBIX JEHCTBHA C IETbI0 OPUEHTHPOBKH B MPEIMETHONMPAKTHIECKOM
NeSATeTbHOCTH,

. yYMEHUS YUUTHIBATh Pa3HbIC MHCHUS U CTPEMUTHCS K KOOPAWHAIIMY PA3INYHBIX MMO3UITUN B COTPYAHIUYECTBE;

. dbopMyITUpOBaTh COOCTBEHHOE MHEHHE W TO3UIMI0, apTYMEHTHPOBAaTh W KOOPJAMHUPOBATH €€ C TO3UIUSIMU
napTHEPOB B COTPYIHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUs B COBMECTHOM JACSITENbHOCTH;

. OCYIIECTBIISTh B3aUMHBIM KOHTPOJIb U OKAa3bIBaTh B COTPYIHUYECTBE HEOOXOUMYIO B3aUMOIIOMOIIIb;

. MJIAHUPOBATh OOIIME CIOCOOBI PAOOTHI; OCYIIECTBIISITE KOHTPOJb, KOPPEKIIUIO, OLICHKY IEeUCTBUN MapTHEpa,
yMETh YOCKIaTh;

. WCIIOJIB30BaTh aJICKBATHBIC S3BIKOBBIC CPEACTBA JJII OTOOPaXEHUS CBOMX YYBCTB, MBICICH, MOTHBOB U

noTpeOHOCTEH; 0TOOpaxaTh B peuu (onucaHue, OObsICHEHUE) COAEpKaHUE COBEpIAEMbIX JEHCTBUM, Kak B (opme
IPOMKOM COIMANIM3UPOBAHHON PEYH, TaK U B JOpME BHYTPEHHEN peu;

. pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIINIO, HCIIOJIB3Ys CPEACTBA YCTHOM U TMCbMEHHON KOMMYHHKAIIMU TIPU
paboTe ¢ TeKcTaMu Y4eOHUKA U JIOMOJIHUTEILHON JIUTepaTypoi, CIPaBOYHBIMU TaOIUI[AMU, TIPOSIBISITH TOTOBHOCTH K
YBaXEHUIO MHOW TOUKH 3pEHUS IIPU 0OCYKIEHUU PE3yJIbTaTOB BHITIOJIHEHHON paOOTHI .

IlIpeomemmnoie pezyromamaot

Obyuarowuiics Hayuumcs:

IMPUMCHATbL OCHOBHBIC MCTOAbI ITO3HAHMA ! Ha6J'IIOI[eHI/Ie, HN3MCPCHHUC, SKCIICPUMCHT,
OIMMCBHIBATh CBOMCTBA TBépI[BIX, KNIKUX, F33006p33HBIX BCIICCTB, BBIACIIAA UX CYIHICCTBCHHBIC IPU3HAKU,
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e  pacKphIBaTh CMBICI 3aKOHA COXPAHEHHS MacChl BEILIECTB, aTOMHO-MOJIEKYJISIPHON TEOpUH;

e  pasznMYaTh XUMHUYECKUE U PU3NYECKUE SIBICHUS, HA3bIBATh MIPU3HAKU U YCIOBHS MPOTEKAHUS XUMHUUECKUX PEaKIIN;
e coOmronath npasuiia 0€30MacHON pabOThl IPU MPOBEACHUH OIBITOB;

e  TIOJI30BAThCS JIAOOPATOPHBIM 0OOPYI0BAHUEM U TIOCYIOH;

e  TIOJy4YaTh, COOMpPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABAThH UX;

e  XapaxkTepu30BaTh (U3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTUHEHH, TPOBOIUTH
OTIBITHI, TIOJTBEPIKIAIOIINE XMMUUECKUE CBOMCTBA N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

e PACKpPBIBATh CMBICII MIOHATHUS «PACTBOP», BBIYUCIISTH MaCCOBYIO 00 PACTBOPEHHOTO BEIIECTBA B pACTBOPE, TOTOBUTH
PACTBOPHI C ONPEACIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTRA;

e  XapaKTepHU30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEIIECTB OT THUIA KPUCTAUTUYECKON PEIIETKH, OTIPEACIISITh BU]
XUMHUYECKOM CBS3U B HEOPTAaHUYECKUX COCIUHCHUSIX;

e  pacKpbiBaTb OCHOBHBIE TIOJIOKEHUS TEOPHUM DJIEKTPOJIUTHYECKOM JUCCOLMAILUM, COCTaBJISATh YpaBHEHUS
AJIEKTPOIUTHYSCKON TUCCOLMAITUN KUCIIOT, IIEI0YeH, COJICH M peaKIuii HOHHOTO OOMEHa,

*  PACKpBIBATh CYUIHOCTb OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLHM, ONPEAENATh OKUCIUTEIb U BOCCTAHOBUTEIND,
COCTaBJISITh YPABHEHUSI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

e  Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUYECKOM peaKInu;

e XapaKTEpHU30BaTh B3aHUMOCBS3b MEXKIY COCTABOM, CTPOCHHUEM U CBOMCTBAMM HEMETAJJIOB U METAJIOB,;

e  MPOBOJUTH OIBITHI IO MOTYYEHUIO U U3YUCHUIO XUMUYECKUX CBOMCTB Pa3IMYHBIX BEIIECTB;

e TPaMOTHO OOpAIIATHCS C BEIIECTBAMU B TMTOBCEAHEBHOM JKU3HU .

Obyuarowuiicst noIy4um 803MOACHOCHb HAYUUMbCAL:

e  BBIJABUTATh U NPOBEPATH IKCICPUMEHTAILHO TUIOTE3bI 0 XMMHUYECKUX CBOMCTBAX BEILIECTB HA OCHOBE MX COCTaBa U
CTPOEHUS, UX CHOCOOHOCTU BCTYNAaTh B XMUMHUYECKHUE PEAKIUM, O XapaKTepe M MNPOAYKTAX Pa3IUUYHBIX XUMHUYECKUX
peaKumii;

13



XMmMuA

TOUKA ifpocm

e  XapakTepHU30BaTh BEILIECTBA 10 COCTAaBY, CTPOCHUIO U CBOMCTBAM, YCTAaHABIMBATh NMPUYUHHO-CIIEICTBEHHBIE CBSI3H
MEXy TaHHBIMHU XapaKTEPUCTUKAMU BEIIECTBA;

e  COCTaBJIATH MOJICKYJISIPHBIC U MOJTHBIE HOHHBIC YPAaBHEHHUSI TIO COKPAIIEHHBIM HOHHBIM YPAaBHEHUSIM;

e TIPOTHO3UPOBATH CHOCOOHOCTH BEIIECTBA MPOSBIISITH OKUCIUTEIbHBIC WJIM BOCCTAHOBUTEIILHBIE CBOMCTBA C YUETOM
CTENEHEW OKUCIICHUS JIEMEHTOB, BXOISIIIINX B €r0 COCTAB;

e  BBIJBHUIaTh U MPOBEPATH IKCIIEPUMEHTAJIBLHO TUIIOTE3bI O pe3ybTaTaX BO3JACUCTBUS pa3IMYHbIX (PAaKTOPOB HA
M3MEHEHHE CKOPOCTH XUMUYECKON PEAKIIUU;

e  WCIOJIb30BaTh MPHUOOPETEHHBIE 3HAHUS TSI SKOJOTHUECKH TPAMOTHOTO MTOBEACHUS B OKPYIKAIOIIEH Cpele;

e  HCHOJIb30BaTh MPUOOPETEHHBIE KIIOUEBbIE KOMIIETEHIIMU IPU BBIOJTHEHUU TMPOEKTOB W pPEHICHUH Y4eOHO-
MCCIIEIOBATENbCKUX 3aa4 M0 U3YYEHHUIO CBOMCTB, CIIOCOO0B MOIYYEHHS U PAaCO3HABAHUS BEIECTB;

e  O0OBEKTHBHO OIIEHMBATH MH(POPMAIIHIO O BEIIECTBAX U XMMHYECKHUX MPOIIECCAX;

e OCO3HABaTh 3HAYECHHUE TEOPETHUUECKUX 3HAHUM IO XUMHHU JIJIS TPAKTUUECKOM JEATEIBHOCTH YENOBEKA,
. CO3/1aBaTh MOJEIU U CXEMBbI IS pEeLIeHUs] YUEOHbIX U MO3HABAaTEIbHbIX 337a4; MOHUMATh HEOOXOJUMOCTh
coOJI0IeHNs TPEANMCAHNM, MPEUTaraéMbIX B MHCTPYKUHUSAX MO UCIOJI30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U JIP .

COJIEP)KAHUE KYPCA BHEYPOYHOM JESATEJIBHOCTH
1 roa. (68 wacoB)
BBenenue. (3 yaca)

3aHuMaTeNbHAs XHUMHUSL. ObOopynoBanue BellecTBa Uil onbIToB.  [IpaBuia 0e30macHOCTH IpH
MIPOBEACHUU OIBITOB

Dopmbl opeanuzayuu. beceoa, uepa
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Buowel desmenvnocmu: noznasamenvras, ueposasi.

Kak ycrpoennl BemectBa? (OnbIThl, JOKa3bIBAIOIINE ABHKCHHE U B3auMO/ieiicTBrE YacTuil) (2 yaca)

Habmronenus 3a karisimu Bobl? HaGmroieHust 3a KarisiMu BajiepraHbl. PacTBOpeHre mepMaHranara Kajaus ¥ HoBapeHHON
COJIA B BOJIE

Dopmul opeanuzayuu; uepa, Onvim

Buowl desmenvnocmu: usposas, nosnasamenvhas.

«Yyneca nist pasMUHKH» (7 4acoB)

[Tpuznaku xumuvecknx peakuuil. [Ipupoaueie nnaukaropel. Kpaxman. Onpenenenne kpaxMaiia B IpOyKTax MATAHMUS.
3HAKOMCTBO C yrieKuciabiM ra3oM. [IpoektHas padoTa

«IIpupoaHbIE MHIUKATOPHD)

Dopmbl opeanuzayuu. uepa, npoexm

Buowi oesmenvnocmu: uepoeas, noznagamenbHas, npooLeMHO-YEHHOCIHOoe 0OueHue.

«Pa3HouBeTHbIE yyaeca» (8 yacoB)

Xumuueckas paayra (OmnpeneneHue peakuuu cpeabl). 3HAKOMBIA 3amax HamartblpHoro cnupta. [lomyuenue memu.
OxpammBanue 1ameHu. ObOecuBeueHHble dyepHmna. [lomyuenue kpacureneil. [lomydenue xmopoduminia. XumMuyeckue

KapTHUHKH. CEKpeT TAMHOMHUCH
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Dopmbl opeanuzayuu. uepa, beceoa
Buowl oesmenvnocmu. usposas, no3HaeamenbHasl.

IHosie3nblie yyaeca (8 yacoB)

Hpy3bst Moiinoasipa. [ToueMy mbuio moet? OnpenenieHue sKecTKoCTH Boibl. [lonyuenue mbuia. Jlomaninss xumunctka. Kak
ynanuth nsatHa? Kak yaanute Hakuns? Yuctum nocyny. KykypysHas nanouka — aacopOeHt. Y najisieM pKaBuuHy
Dopmbl opeanuzayuu: uepa, beceoa, onvim

Buowl desmenvnocmu: ueposeas, nosnasamenvhas.

IMoyuuTenbHble yyaeca (3 yaca)

Kpucramnsl. OnbiTel ¢ xxenatnHoM. Kaydyk

Dopmbl opeanuzayuu: onbvim

Buowi oeamenvnocmu. nosnasamenbHas.

JletHue uyneca (3 gyaca)

AxBapenbHble Kpacku. OxpamnBaeM HUTU. KaTanuszaropsl 1 MPUPOAHbIE HHTHOUTOPHI.

Urpa — kBect «llytemecTBue B ctpany XUMHIO»

Dopmul opeanuzayuu. uepa, onvim, beceoa

Buowl oesmenvnocmu: ucpoedast, no3HaeanmeilbHasl.
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Caankue yyaeca Ha KyxHe (6 yacos)
Caxapa. Ilonyuenne nckyccrBeHHOro meaa. Jlomamnue neaeHusl. Onpeenenue ritoKo3sl B oBoax u ¢ppykrax. [louemy
Hecnenbie 10oku kucnbie? [lomydenue kpaxmana u onbIThl ¢ HUM. CheT0OHBIN KITei
Dopmbl opeanuzayuu: onvim, beceoa
Buowi 0desmenvnocmu: nosnasamenvhasi.
Yyneca UuTepuera (2 yaca)
COop marepuana sl IpOEKTHON pabOThI
Dopmul op2anuzayuu.; npoexm
Buowl oesmenvnocmu. no3nasamenbHas, npoekmuasl.

Hccaenoarenbcekue yyaeca (18 yacon)

[Ipaktuxkym - uccnenoBanue «Uumce». 3anuTa npoekra «[larybHoe BiIusiHuE YUTICOB HA 3I0POBhE YenoBeKay. [IpakTukym
- uccnegoBanue «MopoxeHoey». 3ammra npoekta «O moib3e W BpeAe MOpOKeHOro». IIpakThkym - ucciemnoBaHue
«okonmamy. 3ammuTa npoekta «O monb3e U Bpeae mokonana». [Ipaktukym - ucciegoBanue «KeBarenbHas pe3MHKay.
3amura npoekToB «McTopus xeBaTenbHON pe3uHKn», «JKeBaTenbHas pe3uHka: 0efa Wi TPEHUHT i 3y00B?». Moayib

«XHUMHUS HAITUTKOB». TalHBI BOJBI.
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(npe3enTtanus). [Ipaktukywm - uccinenoBanue «I'a3upoBaHHbBIC HAITUTKI

3ammTa npoekta « BiusiHue ra3upoBaHHBIX HATUTKOB Ha 3I0POBbE uenoBeka». [IpakTukym uccnenoBanue «Yaiy. 3ammura
npoekra «Ilone3nsie cBoiicTBa yash. [Ipaktukym uccnenoBanue «Monoko». Moaynb «Moromme cpeacrsa s moCcyab».
[IpakTrky™m ucciaenoBanue «Moromue cpeicTBa Jyisl OCYIbDy. 3aHSATHE - UTPa

«MBLIBHBIE ITY3bIPUY

Dopmul opearuzayuu: uspa, onvin, HPOeKm

Buowl oesmenvnocmu: ueposas, noznasamenvuas, NpoOeKmMHas, NPAKMuU4eCcKasl.

JKoJIorHYecKue uyaeca (4 yaca)

N3yuaem nbuib. OnpeniesieHue HUTPATOB B OBoIax. OHiIbTpyeM 3arpsi3HEHHYIO BOTY .

KucnoTtHsie noxmam

Dopmul opeanuzayuu: onvim, beceoa

Buowi oesmenvnocmu: nosHaesamelbrHasd, NPpakmu4ecKkasl.

HNuTeiiekTyanbHble uyaeca (4 yaca)

Xumuueckue pedychl, 1mapajsl. 3aHUMaTEIbHBIC OIBITH U UX 00bsicHeHue. Mrpa — kBect «IlyTemectBre YMenku B Mup
BEIIECTB)»

Bo Bpems BbIMOTHEHUS MPAKTUYECKUX PabOT Ha 3aHIATHSX B CUCTEME OyJeT UCIOIb30BaThCS HAIIMOHATBHBIN KOMIIOHEHT

(Hammpumep, poekTHas padota «IIpupoaHbie MHANKATOPHD) (MOTyUYEeHNE HHANKATOPOB U3 PACTCHUH, MPOU3PACTAIOIINX HA
18
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tepputopun Pecriybnuku Kpeim); onpenenenue )KecTKOCTH BOIbI B 1. COBETCKOM; MMPUTOTOBJICHUE KPACUTEIICH U3 OTBAPOB
MECTHBIX TPaB: OMBIT IO MOJTYYEHUIO UHTUOUTOpA U3 CTe0IeH U TUCTheB KapTodens (TOMUIOPOB,

THICSIYEIIUCTHUKA, aITes JIEKapCTBEHHOTO, YHUCTOTENA); OTBIT IO MPUTOTOBIICHUIO KPACHOTO Kpacuteds (cTedeit 3sepobos,
KOpHEH KOHCKOTO IIIaBeTs);

- OTIBIT 1O TIPUTOTOBJICHHIO JKEITOTO KpacHuTens (cTedsiel U INCTHEB YUCTOTENA); - OMBIT MO MPUTOTOBICHUIO 3€TIEHOTO
KpPaCUTENIS U3 JTUCTHEB TPWIMCTHHUKA, INCTHEB M CTEOJICH MaHXKETKH);

- OTIBIT TIO IPUTOTOBJICHUIO CHHETO KPACHUTENS U3 IIBETOB KUMOJIOCTH (KOPHEH NTHYCH TPEUNIITKH);

- OTBIT MO MPUTOTOBICHUIO KOPHUYHEBOTO KpacuTens (LIeNyXHW pemdyaroro nyka); B pazaene «lccrmemoBarenbckue
gyneca» OOBEKTOM HCCIEIOBAHUS SBISICTCS TPOAYKIUS TPEINPUSATHN: YHUIICHl, Ta3UPOBAHHBIC HAIMUTKH, MOJIOKO,
MOPO’KEHOE, MOIOIITUE CPE/ICTBA, OTPEACIICHUE HUTPATOB B OBOIIIAX.

Dopmbl opeanuzayuu: ucpa, Onvlm, NPOEeKm

Buowi oesmenvnocmu: uepoeas, nozHaeameslbHaAd, nPoOeKmHuasd, nNpAKmu4eCcKasl.

2 roa. (68 yacoB)

Tema 1 «Xuwusa ¢ ovtmy» — 14 yacoB Jxckypeus 1. Kyxus.
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IToBapennas conb u €€ cBorcTBa. [[pumeHenne xaopuaa HaTpus B XO3IUCTBEHHOM JAEATEIbHOCTH YenoBeka. Korma conp —
.

Caxap u ero cBoiictBa. [lone3nsie u BpeaHbie 4epThl caxapa. HeoObuHOE mpuMeHeHne caxapa. PacTuTenbHble U apyrue
Macia. [IoueMy pacTuTEnpHOE MACIO MOJIE3HEE KUBOTHBIX KUPOB. UTO TAKOE KAHTUOKCUIAHTHDY.

Copa numieBast WK ABYYTJIEKHCIBIA HATPUil U ero cBoiicTBa. OnacHbIi OpaT MUIIEBON COJbI — COAA KalbIUHUPOBAHHAS.
Uem noJie3Ha MUILEBasi COJIa U MOKET JIM OHA ObITh onacHOM. CTOJIOBBIN YKCYC M yKCycHas acceHIus. CBOMCTBa YKCYCHOM
KHUCJIOTHI U €€ (PU3U0TI0TUYECKOE BO3ICHCTBHE.

JlymmcTsie BemecTsa 1 npumpasbl. ['opunna. Ilepen n maBpoBsiii tuct. BannnnH. @pyKTOBBIE 3cceHIMU. KaKkyro 0ImacHOCTb
MOTYT MPEJCTaBIISITh ApOMaTU3aTOPhI MUIIU U BKYCOBBIE 100aBKU. Jlabopamopras paboma Ne 1

XUMUs B CTaKaHe — paCTBOPEHHUE caxapa U COJIU B TOpsuet U XoJIoHoM Boje Jlabopamopuas paboma No 2

[NameHne nuIEeBoM COAbl YKCYCHOU 3CCEHIIUEN

Jlabopamopuas paboma Ne 3

[IpuroToBineHue ykcyca pa3HOMl  KOHILIEHTpaluu

IKCKypcust

2. Anmeuka.

AnTeuHslid MO U ero cBoicTBa. [louemy o Hal0 AepkKaTh B INIOTHO 3aKyNOPEHHOM CKIISHKE.
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«3enéHKa» WIK pacTBOpP OpWILIIMAHTOBOTO 3€1E€H0Tr0. HeoObIuHbIe CBOMCTBA OOBIYHOM 3EIEHKH.

ACTMpHH WIN aleTWICATUIAIIOBAs KMCIOTAa U €ro CBOMCTBA. UTO moJie3Hee: acCIupyuH Wid YIICAPUH.
Ilepekuch Bomopoaa u rugporeput. CBONCTBA NEPEKUCH BOJOPOA.
[lepmanranaT kanusi, MapraHIIOBOKHCIBIM KaJlui, OH K€ — «MapraHiioBka». HeoObruHbie cBOMcTBa MapraHioBku. Kakyio
OIIACHOCTh MOXET IPEACTABIATh MapTraHIIOBKA.
Hy>xHa 11 B tomatiiHel anteyke OopHasi KUCIIOTa.
Crapsle IekapcTBa, Kak ¢ HUMHU ITOCTYIIUTb.
UYero He XBaTaeT B BalleH alTEYKe.
Jlabopamopuas paboma Ne 4
N3roToBneHne HAIUTKOB JJs JI€UEHUSI MPOCTYIbl (4aif ¢ TUMOHOM WJIM C MaJIUMHOBBIM Bape€HbEM, MOJIOKO C MEIOM,
MIMITYYUH HATUTOK U3 MUILEBOM COABI, IUMOHHON KUCIOTHI, caxapa U aCKOPOMHOBOM KUCIOTHI)
Oxcxypeus 3. Bannas xomuama unu ymul8anbHUK.
Mpbuio unu Mbiia? OTiandue X03sUCTBEHHOTO MbLIa OT TyaJeTHOTO.
[{erouHOM XapaKTep X035MCTBEHHOr0 MbUIA. | 'OpUT 11 MBLII0. UTO TaKo€ «KUIKOE MbUIOY». CTUpaIbHBIE HOPOIIKH U APYTHE

MOIOIMMUC CPpCACTBA. Kaxkue IIOPOIIKHU CaAMBIC OIIACHBIC. HaI[O JIK OIIaCaTbCs XKUAKHUX MOOIIHUX CPCACTB.

KansuuaupoBanHas coia v TpuHatpuiidocdar — yist 4ero OHU 371€Ch.
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CoJb 119 BaHHEBI U ONIBITHI C HEM.

Jlabopamopuas paboma Ne 5 PactBopeHue )XKHIKOTO MbIIa B )KECTKOUW U JUCTWIITUPOBAHHON BOJIE.

Oxekypeus 4. Tyanemuwiii cmouk.

JlocbOHBI, AyXu, KpEMBI U npoyas nap@romepusi. MoryT Jiv peACTaBiIiATh OMMACHOCTh KOCMETUYECKUE npenaparbl. MokHO
JY CaMOMYy HW3TOTOBHUTHh MHUTATEIbHBIN KpeMm. Uero AomkHa omacaThCsi MaMa, IPUMEHSST MUTATEIbHBIA KpEeM U JPYTYIO
napdroMepuro.

Akekypeus 5. [lanun «6apoaqoxy.

Kakux ToIpKO XMMUKATOB 3/1eCh HET — U BCE OIacHbIe!

[TasnpHast kucmora 5To Ha camoM jene kuciora? Cymepkien W Apyrue CTpouTenbHble MaTepuanbl. KTo Takue
«TOKCUKOMaHBD) M Ha UTO OHM ce0s1 0OpeKaroT. DIEKTPOJIUT — ATO YTOTO 3HAKOMOE.

beHs3uH, KepoCUH U IpyTHE «- UHBD.

OOBIKHOBEHHBIN IIEMEHT U €T0 OTIaCHBIC CBOWCTBA.

Oxekypcus 6. Cadoswiii yuacmok.
MenHblli 1 Apyrue Kynopocsl. MOKHO JIM XpaHUTh MEIHBIN KYIIOPOC B aJJFOMUHUEBOU MOCY €.

HI[OXI/IMHKaTI)I. 3a0bITHIC SATJOXHUMUMKATHI: YTO C HUMHU ACJIATh.
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MuHepanbHble yaoOpeHusi. 3Hau€HHE pPa3IMYHbIX MHUHEpajJbHbIX yAoOpeHuil. Yem omacHsl HuTpaThl. Kak pacnosHarb
MUHepaibHbIe ya00penus. Kak qonro xpansat MunepainbHbie yaoopenus. [Ipaktudeckas pabora Ne 1
Omnpenenenre MUHEPATBHBIX YI00pEeHUN

Dopmul opeanuzayun; IKCKYpCus, Onvlm

Buowi oesmenvrnocmu: OOC_)/ZOGO'pa36ﬂ€Kam€ﬂbHClﬂ, nosHaeamellbHAasA, npakmudeckasl.

Tema Ne 2 «Xumusn 3a npedenamu doma» — 20 yacoB Ixckypcusa 1. Mazazun.

JlomatHss 1abopaTopus U3 X03UCTBEHHOTO U MPOJAyKTOBOTO MarasnuHa.

Marasun «Jlom. Can. Oropoay. Cepablit 11BeT u cepa monoTas. OtoenuBarens «llepconwy. Kanuesas cenutpa.
Kaycrtuueckas coma. Kucnora nns naiiku Merasia.

PactBopurenu. Kepocun u apyroe 66IT0BO€ TOILIUBO.

MuHepanbHbie yA0OpEHHS U SII0XUMUKATBHI.

PactBop ammuaka. CTEKIOOYUCTUTEIN.

X03ICTBEHHBIM Mara3uH KaxJIoMy HEOOXO M.

Marasun «IIpoxyxte». Caxap, conb, KpaxMall, CoJa, YKCYC, CIIUUKH.

3HAKOMBIEC HE3HAKOMIIEL.

MOI'y'T JIU MIPCACTABIIATE OIIACHOCTL BEIICCTBA M3 XO3SIMCTBEHHOT'O M IMPOAYKTOBOI'O Mara3smHoOB.
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[TpakTuaeckas padora Ne 2

Ornpenenenue Mo TUKETKaM HaJIUYre MUILIEBBIX J00aBOK B IMIPOAYKTaxX.

Jlabopamopuas paboma Ne 6 'Y nanenve p>kaBuvHbl, BAPEHbS, HOJTHOTO U KUPHOTO MATEH CO CKATEPTH.
Jlabopamopuas paboma Ne 1OnbITel ¢ kpaxmanoMm. Ero oOHapykeHre B TPOIYKTaX MUTAHUS U JINCThSIX PACTCHHIA.
Oxckypcus 2. Anmexa.

Anteka — pail 1715 XUMHKa.

ANTEUHBIA HOJI, YEM OH OTIUYAETCS OT UCTUHHOTO HO/JIA.

MapraHioBKa 1 NIHIEPUH — OMTACHOE COYETAHUE.

®opmanuH. Kak nocepeOpuTh MOHETY U CTEKJIO.

CanuuuioBasi KUCI0Ta U caTuUmiaThl. A enié Kakue KHCIOThI €CTh B allTeKe.

Kemynounslii CoK.

HeoObrunsiii npenapar «JIukomnoauin.

DTa BKyCHas ¥ NOJEe3Has III0K03a. XUMUYECKUE CBOMCTBA U TPUMEHEHUE TITFOKO3BI.

CnupT u criupToBble HacTOMKU. COpOUT: TOXKE CITUPT.

Odupsl n3 anteku. Masb « BbeTHamMCcKuid Oanb3am.

[Tepekuchk BOI0pO1a, aKTUBUPOBAHHBIN YTOJb U APYTUE CTapble 3HAKOMBIE.

KTo roroBut n nponaér Ham jekapcTBa.
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[Ipaktuueckas padota Ne 3 M3rotoBieHue €I0YHBIX UTPYIIEK

JlaboparopHas padota Ne 8

OnpIThl ¢ heHONPTATIEUHOM, CYIIEHON YEPHUKOM, UCIIAHICKUM MXOM U JIPYTUMH JIEKapCTBAMHU.

JlabopaTtopHas pabota Ne 9

OmnsiTel ¢ «KapOosneHom», «BbeTHaMcKkUM Oanb3zamom», «JIukonoauem» Ixckypcus 3. bepee pexu.

KpymHble OTKpBITHS HHOTIA AENA0T clydailHo. YTo MOKHO HalTH Ha Oeperax Hamux pek. KapOoHarsl BMecTe C

CUJIMKAaTaMU COCTABJISIIOT OCHOBY 36MHOM KOphl. Kak 0OHapykuTh B MpUpoJie KapOOHATHBIE MUHEPAIIBI K TOPHBIE OPOIBI.

Ectb mu y Hac xene3Has pyaa. Uem moje3eH HerliazypoBaHHBIN Gapdop.

Mennas pya He Takas yx peakas. Kak oTIYuTs MEeIHBIA KOJTYEIaH OT 30JI0TA.
[Ipaktuueckas padora Ne 4

Pacrio3naBanme kapOOHATHBIX ITOPO.T

Dopmul opeanuzayuu; IKCKYpCus, onvim, beceoa

Buowl 0esmenvrocmu: 0ocy2060-pazenekamenbHas, NO3HABAMENbHAS, NPAKMUYECKAs.

Tema 3 «Bcmyniaenue ¢ mup eewecme» — 3 yaca

HpaBI/IJ'Ia TEXHUKHU 0€30IMacCHOCTH IIpH IIPOBCACHUHU OIIBITOB. HpI/ISHaKI/I XUMHYCCKHUX peaKHI/Iﬁ.
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Tunbl xuMudeckux peakuuil. Peakuus coequnenus. Peakuus pasznoxkenus. Peakuusi 3amernenus. Peakuusi oOMeHa.
[IpoBeneHne XMMHUYECKUX PEAKIIMNA PA3JIMYHBIX TUIIOB. BiusgHue TemrepaTypsl, IUIOMAAN TTOBEPXHOCTH PEArUPYHOIINX
BEILIECTB, KaTaan3aTOpPa HaA CKOPOCTh XUMUYECKOMN PEaAKIIUU.

@opmbl opeanuzayuu. beceoa, onvim

Buowi oesmenvnocmu. noznasamenvhas.

Tema 4 «Mup neopeanuueckux geuwrecme» — 12 yacop OnpeneneHre NpoayKTOB, COAePKAITUX
KHUCJIOTBI.

M3MeHeHne oKpacky HHIUKATOPOB B PA3IMYHBIX CPEAX: JIAKMYyca, METUIIOpaHxka, (peHondranenna. KpacHas uimm
KpacHOKOYaHHas KalycTa B KauecTBe UHuKaropa. Onpenenenue ocHoBanuil. MccnenoBanue PH cpepl ocHOBaHMSL.
Oxkpacka pa3HbIX HTHAMKATOpOB. HeBuinMble YepHusIa NposBISIOTCS (GEeHOIPTATIEUHOM.

OnpeneneHne KUCIOTHI U MIENOYM MPU MOMOIIM KpacsIIero BenecTsa anrounana. Men. Mpamop u runc. Cona.
PakoBuna ynutku. Yto comepxkutcs B 3yoHOM nacte. Yto Takoe coga? [Ipurorosnenre IMMOHAAA.

CriocoObl MPUTOTOBICHUS IOBAPEHHOMN COJIHL.

MapranioBka — XMMAYECKAN XameneoH. [ a3, moaaepKuBarnmi ropeHrue, MOKHO MOJYyYUTh U3 coiu. [lonyueHue
kucinopozaa. OnacHsle 1 NOJIE3HBIE CBOMCTBA MAapTraHIIOBKH.

Mertamibl. XKene3zo. CBoMcTBAa METAJLIIOB.
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Kak oOHapyxuTh xene30. JKenezo B kpopu. CanaT U MIMUHAT COAEPkKAT *Keje30. HeBuaumblie uepHuma u3 *Keae3HbIxX
cTpykek. Mbl nenaem uepHuia. [louemy HOX TeMHeEET OT (PpyKTOBOTO coka?

P>xaBumHa 1 crIOCOOBI 3aIUTHI OT HEE METAIJIOB. Y JAJICHUE MSATEH PKABUMHBI.

VYrons, rpadur. Kyaa ncuesna okpacka uepHuin? (amcopOumsi) YTob, Kak aacopOeHT.

Kykypy3Hble nanouku Toxxe aacopOeHT.

CriocoOblI moTy4eHHst yTASKUCIIOro ra3a. Y TIIEKUCIBIN Ta3 u3 Mpamopa, mena. KapOonar kanpius, win Kak 0OHapyKUTh
yrueKkucabii ra3. [louemy MmyTHeeT n3BecTkoBas Boaa?

I'mapokapOOHAT KaNbLMs, UM IOYEMY MYyTHAsl H3BECTKOBAsI BOJIa CBETJIEET?

VYraekucnpii ra3, NoJy4eHbl U3 MUAIIEBON COJIBI.

Dopmul opeanuzayuu: onvim, beceoa

Buowi oesmenvnocmu: nosnasamenvuas, npakmuieckas.

Tema 5 «Mup opcanuyeckux eeuiecme» — 13 4acon

CrnupT kak 00beKT uzydeHus. M3BnekaeM 3eEHBIA MUTMEHT JINCTA XJI0pO(HILI.

Paznensiem cmecu (xpomarorpadust).

Kucnots B si610kax, tumMoHax, masene. JlIuMonHas kuciora. HeBuaumbie uepHuiia u3 JUMOHHOTO coka. Kucmora B
MypaBEHHHKE.

Opranunueckue KUcaoThl. TBEpAbIe KUCHAOTHL. ECTh 11 B MoJioke kucnoTa? Kak iydiiie COXpaHUTh MOJIOKO OT CKUCaHUs?
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VYrneBoapl cragKue U He O4€Hb. [ TI0K03a, caxap, Kpaxmal, LEeJUT0JI03a. YTIEpOI B caxape.

I'ne comepxurcs kpaxman. KpaxManbHbIM KIIeUcTep. Y Jajl€HHUE NATEH M0Ja C TKAaHEH.

EcTb 1 ritoko3a B xede?

Kpaxman npeBpaiaercst B iroko3y. KpaxmaiibHblii 3aBOJT HA IOMY.

Conneunslii cBeT U xyopodumi. [Tomyuaem kpaxman B TUCThSIX KOMHATHBIX pacTeHMil. benku B Msice, MOJIOKe, SMIax U
apyrux npoaykrax. Mccaemyem sitiio. CBépThiBanue O6enka mpu HarpeBanuu. [Ipo6a Ha 6emnoxk.

[Iepcrs n ménk. Kak paznuuute mepcts U xyonok? [IEnk HaTypanbHbIN WM UCKYCCTBEHHBIN? OIBITHI C MIETKOM.
AnbOyMUH U kenaThuH. MoJ0oKo conepxkuT 0enok. EcTh iu 6e0k B cbipe? M3 Kucioro Moyiioka npurotoBuM TBopor. Kiei
U3 MUIIEBOTO KEJIAaTUHA.

JKupsl B cemeukax, opexax, aneinbCcuHe U MoJioke. Maciianas karwis. MckyccrBeHHoe Mooko. Kakue moasl conepxar
xup? «OrHeonacHas» aneabCHHOBas KOxypa. Jpy3bs Moiinoaeipa (MbLJIO U IpyTHE MOIOIIME CpeicTBa). MbLIO U
ctupasibHbIi opomok (CMC). CocTtaB MbuIa U cTUpaIbHOTO nopowka. [louemy Mbuio Mmoet?

N3BecTkOBas Boaa, :KECTKas U MArkas Boaa. [ [purotosinenne n3BecTkoBOM BOAbI. M3BeCTKOBast BOJa U MbUibHasA Boaa. Kak
c/eNath KECTKYIO BOLy MATKOM? Kak OUMCTUTH JKUPHYIO TPOOUPKY?

@0prl opzcarusayuu. onslm

Buowi oesmenvnocmu: HAY4YHO-no3HaeamejlbHasd, npakmuiecKkasl.

Tema 6 «Ixonozuueckuil 632110 HA gewiecnea 6OKPY2 Hac» — 3 4aca DKOJIOTUYECKUH B3TJIsA]] Ha BEIIECTBA BOKPYT HaC.

N3yyaeM nbuib.
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Bona. CpaBHuBaHueM Bojy u3-1IoJ1 kpaHa ¥ Bojgoéma. CtaBum Oayuibl Boje. JloxKaeBast Boja HE COIEPKUT COJICH Kaablus,

a POJIHUKOBAsA COJIepKUT. Kak OTIIMUUTH YUCTYIO BOAY OT IPA3HOI? XUMHUUECKHUE CBOCTBA BOJIBI.

bezonacuble ooy, (pyKTHI U 3esieHb. MccnenoBanre HUTPATOB B COCTaBE OBOLICH, PPYyKTOB, 3€JI€HU C TOMOIIBIO
«Hwutpar-Tectay.

Dopmbl opeanuzayuu: onvim, beceoa

Buowl oesmenvnocmu: nayuno-nosnasamenvuas, NpaKmuidecKasl.

Tema 7 «Kpucmanip» — 3 yaca

PactBopenue. PactBopumocTs BemiecTB. Kpucrannoruaparsl. PactBopenne — GU3MKOXUMUYECKUM Mpoliecc.

PacTBopumocCTb BemiecTB. MeToauKa BbIpaliiBaHWs KPUCTALJIOB.
Dopmul opeanuzayuu.: onvim, beceoa

Buowi oesmenvnocmu: HAY4YHO-nozHaeamelbrhas, NPpaxknmuiyeckasl.

3 roa. (68 wacoB)

XHUMUA-TBOPEHUE ITPUPOIBI U PYK

yeJ0BeKa. XUMHS BOKPYT Hac. XMMHUYECKHUE BEIIECTBA B IOBCEIHEBHOM KU3HU YEIIOBEKA.
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[TpakTuueckas pabota Ne 1: mosydeHue kayuyka U3 JINCThEB PUKyca.
Dopmul opeanuzayuu. onvim, beceoaq,

Buowi oesmenvnocmu: HAY4YHO-NO3HA6AMENIbHAA, NpAKMu4YeCKdasl.

Tema 2. Booa (4 u).

Bona B Mmacmtabe mianetsl. KpyroBopot Bonbl. Bonma B opranusme uenoBeka. [IpecHas Boga u ee 3amachkl. DKOJIOTUIECKUE
IPOOIEMBI YUCTOM BOJIBIL.

[Ipaktuueckas padora Ne 2: AHaNU3 BOJIbI U3 MPUPOIHBIX UCTOYHUKOB.

Dopmbl opeanuzayuu: onvim, beceoa

Buowi oesmenvnocmu: HAY4YHO-NO3HA6AMENIbHAA, NPpAKMu4YeCKdsl.

T . I Ka (4

PasnoBugHOCTH cMecer, 001aCTH UX UCIIOJIH30BAHUS B IIOBCEIHEBHOM KU3HU YEIIOBEKA.
[IpakTuueckas padora Ne 3: CamoenbHbIE TyXH.
Dopmbl opeanuzayuu: onvim, beceoa

Buowi oesmenvnocmu: HAY4YHO-NO3HaeamejlbHas, npaxkmu4decKkdsl.

T 4 11 HH 4
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Ponb moBapeHHo# conu B 0OMEHE BEIIEeCTB YeJIOBEKa M KUBOTHBIX. CoJIeBOM OajlaHC B OpraHU3Me YelIOBEKa.
Hcnonp3oBanue Xjopuia HATPUs B XUMAYECKOW MPOMBIIIIICHHOCTH.
[Ipaktuueckas padota Ne 4: [lonydeHre noBapeHHOW COJIM U €€ OYUCTKA.

Dopmul opeanuzayuu.: onvim, beceoa

Buowi oesmenvnocmu: HAY4YHO-NO3HaeamelbHasd, npaxkmu4decKkdsl.

T, X 12

N3 vero cocrout nuia. OCHOBHBIC KOMITOHEHTBI IHIIN: XKHUPbI, OCTIKH, YIIICBOIbI, BATAMUHBI, COJTH. XUMUS IPOIYKTOB
PaCTHTEIHLHOTO U KUBOTHOTO TIPOUCXOXKIeHUS. Dr3uoorus numieBapeHus. [IpoayKTsl OBICTPOTO MPUTOTOBIICHUS U
0COOEHHOCTH WX MPOU3BOJICTBA.

[Ipaktuueckas padota Ne 5: Onpenenenue kauectBa meaa. [IpoBepka Mena Ha HanMuKe Kpaxmania, Mea, caxapo3bl.

[Ipaktnueckas padota Ne 6: Onpenenenue ButraMuHoB A, C, E B pacturensHOM Macie.
[IpakTuueckas padora Ne 7: OnpeneneHue HUTPATOB B MIPOTYKTax.
[TpakTuueckas padota Ne 8: AHaNHU3 MPOXTAAUTEIHHBIX HAITUTKOB.

CPOPMbZ opeaHusayuu. onsvin, beceoa

Buowi oesmenvrnocmu: HAY4YHO-no3Haeamelbras, npaxknmuiyeckasl.
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T 6. Cnuuku (2

[Tupodopsl. Mcropust nzobperenus cimuek. Kpacusiit u 6emnbrit docdop.
OKHCITUTETEHO-BOCCTAHOBUTEIBHBIE TIPOIIECCHI, MPOTEKAIOIINE TP 3aKUTAHUH CTIMYKH.
Bunasl cnnuek. CiuueuHoe npousBoAcTBO B Poccun.

Dopmbl opeanuzayuu: onvim, beceoa

Buowl oesmenvnocmu: HAY4YHO-no3HaAeamelbrHaA, nPpaxknmuiyeckasl.

Tema (. bymaca (64).

Or NneprameHTa U MCIIKOBBIX KHUT JO HAIIUX I[Heﬁ. LICJ'IJ'HOJ'IO38,. CBHSYIOH_[I/ICZ KaOJIiH, Kap60HaT KaJlbus, IIMTMCHTHI.

XnomyaToOyMakHble TKaHU. Bupl OymMaru U ux npakTU4eCKOe UCTIOJIb30BaHUE.
[IpakTuueckas padora Ne 9: V3yueHune cBONCTB pa3iu4HBIX BUIOB OyMaru.

Dopmbl opeanuzayuu: onvim, beceoa

Buowi oesmenvnocmu: HAY4YHO-NO3HaeamejlbHas, npaxkmu4decKkdsl.

Tema 8. B mupe kpacox u kapauoauwieu (4 y).
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I'padut. Cocras uBeTHbIx kKapangameil. [lurmentsl. Buasl kpacok. [Ipouecc nsrorosnenus kpacok. Bocku u macna,
IIPUMEHSIOIINECS B KUBOIIHUCH.
[Tpaktuueckas padora Ne 10: MsroToBnenrne MUHEPAIbHBIX MTUTMEHTOB Pa3HBIX 1IBETOB.

Dopmbl opeanuzayuu: onvim, beceoa

Buowi oesmenvnocmu: HAY4YHO-nozHaseamelbrhas, NPpaxknmuiyecKkasl.

Tema 9. Cmexno (4 u).

Uctopus crexnonenus. [lonyuenue crekon. M3aenus u3 crexna. Buasl nekoparnuBHoM 00pabOTKH CTEKOII.
[Ipaktuueckas padota Ne 11: U3yuenue pu3nueckux CBOMCTB pa3IUYHbIX CTEKO.

CPOPMbZ opeaHusayuu. onsvini, beceoa

Buowi oesmenvnocmu: HAY4YHO-nozHaseamelbrasd, npaxknmuiyeckasl.

Tema 10. Kepavuka (4 u).

BI/II[LI 1 XMMHYECKUM COCTaB TJIMH. Pa?)HOBI/II[HOCTI/I KCPAMHUUYCCKUX MAaTCPUAIIOB.

H3I[GJ'II/IH N3 KCpaMHKH.

[Ipaktuueckas padota Ne 12: MccnenoBanue pu3nKo-XMMUYECKUX CBOMCTB IITUHBL

Dopmul opeanuzayuu.: onvim, beceoa
33



XMmMuA

TOUKA ifpocm

Buowr oesmenvnocmu: HAY4YHO-no3HaeamenlvbHasl, npaKkmudecKkasl.

yi 11. Xi j11) 111) um m

CuHTeTHYECKHE MOIOIIKUC CPCACTBA U TIOBCPXHOCTHO-AKTUBHBIC BCIICCTBA. Kocmernueckue MOKOHOIHUEC CpCACTBA. CpeI[CTBa

OBITOBOI XMMHH, IPUMEHSEMBbIE AJIs1 BBIBEJACHHUS IISATEH.
[Ipaktnueckas padota Ne 13: Onpenenenre cpeapl B MbUlaxX U HIAMITYHSIX.

[Ipaktuueckas padora Ne 14: [TpurotoBiieHHe Mbl1a U3 CBEYKU U CTUPATILHOM COJIBI.

[IpakTuueckas padota Ne 15: BriBeieHue nsTEH ¢ TKaHU.
Dopmbl opeanuzayuu: onvim, beceoa

Buowi oesmenvnocmu: HAYYHO-NO3HA6AMENIbHAA, NpAKMu4YeCKdsl.

Tema 12. Xumusa — xo3auka oomauwineu anmeyxu (4 u),

.HGKapCTBCHHI)IC nperaparsl, UX BUAbI 1 HA3HAYCHUC. MHOFOI‘paHHBIﬁ ﬁO,II.
HepMaHraHaT kanus. CBolicTBa IICPCKHUCHU BOJOPOIA. AKTHBHpOBaHHBIﬁ YI'OJIb.

HeKapCTBa OT IIPOCTYbI. BuTtamuHsbl. CaMOIICJII)HLIe JICKApCTBa.

[Ipaktuueckas padora Ne 16: Onpenenenrne BUTaMUHOB B IIpernapaTax MoJIuBUTAMHUHOB.
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CPOPMbZ opeaHusayuu. onsvini, beceoa

Buowi oesmenvnocmu: HAYYHO-NO3HA6AMENIbHAA, NpAKMu4YeCKdsl.

Tema 13. Xumusa — nomownuua cadogoda (4 u).

[Tousa. CoctaB noussl. M3Becth. Kucnora. 3oma. Topd. Opranndeckue y1o0peHus.
MuHepanbHbie yA0OpeHHs. DIeMEHThI TUTaHUS PACTEHUH.
[Tpaktuueckas padota Ne 17: 3yuenue coctaBa pa3iudHbIX MOYB.

Dopmul opeanuzayuu: onvim, beceoa

Buowi oesmenvnocmu: HAYYHO-NO3HA6AMENIbHAA, NpAKMu4YeCKdsl.

T 14 X /] K, nua (4

VYKkpaileHus U3 Merajuia, 1IeKOpaTUBHBIX KaMHEH, MPUPOIHBIX MaTepUaIoB, KEPAMUKH, TOJTUMEPHBIX MaTEPHUAJIOB,
MOKPBITHIX SMAJIBIO.

ITpaktrueckas padora Ne 18: MsroToBneHne ykpamnieHu u3 orcepa, kKepaMudecKux OyCHH, MPUPOTHBIX MaTEPHAIIOB.

Dopmul opeanuzayuu: onvim, beceoa

Buowt oesmenvnocmu: HAY4YHO-NO3HaeamejlbHas, npaxkmu4decKdsl.
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Tema 15. IToogedenue umoz06 3auamuii . YpOK 3anumamenvuou xumuu (2 u).

CDOPMbZ opeaHusayuu. onvini, beceoa

Buowi oesmenvnocmu: HAY4YHO-NO3HA6AMENIbHAA, NpAKMu4YeCKdasl.

36



XMmMuA

TOUKA ifpocm

IMPUJIOKEHMUE.

1 ronx Bukropuna 1
1. Kaxue ombIThl MOKHO BHIIOIHATL Ha ypoke? (PABPELIEHHBIE YUUTEJIEM)
2. Ectp, muTh M KJIACTHh HA pabovme CTONBI MPOAYKTHI muTanus ... (SAIIPEILIAETCS)
3. MoxHo nu poboBaTh peakTuBbl Ha BKyc? (HEJIb3)
4. Kaxk mpaBuibHO omnpenenuts 3amax BemectBa? (IIOAHECTU CKJISAHKY K JIMIQY HA YPOBHE HOCA, HAIIPABUTH ITAPBI
BEHIECTBA ABMXXEHUEM JIAZIOHW)
5. Yro HyXKHO CJIe]aTh MPH MONAAHAN HA KOXKY KakuX-1160 pactopos? (COOBIATH YUUTEJIIIO U ITPOMBITH BOJIOM)

Buxropuna 2
1. Mbeuio gis rosiossi? (LLTAMITYHD)
2. Meuio mis crupanbHoit MamuHbl? (ITOPOIIOK)
3. 3axonuwnte mocnoBuiy: «Yucrora - ...» (3AJIOI 3OPOBbHS)
4. Yro Takoe ruruena? (OTBET JJETEI)
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5. Jlns npenynpexaeHust 6o1e3Heit 3y00B peKOMEHIyeTCs HCIIONb30BaTh 3yOHbIE MACThI, cojiepkanue 3ToT neMeHT. (DTOP)

Buxkropuna 3

6. Ha3oBuTe HCTOUHMKH 3arpsA3HEHHS aTMOC(EPHI.
7. Kaxkue ecTecTBEHHBIC HICTOYHHUKH 3arpsS3HEHUSI aTMOC(EpHI BBl 3HaeTe?
8. 3acuer, Kakux (paKTOPOB MPOUCXOIUT 3arpsI3HEHUS aTMOC(EPHI ITPH CKUTAHUU TOTIIIMBA; U K YEMY 3TO IPUBOANT?

Kax 00pa3yroTcst KUCIOTHBIE 0K ?
10 Uro takoe cMor? KakoBbl MpUYMHBI €r0 MOSIBJICHUS?
11. Kakue MeTo bl UCIIOJIB3YIOTCS AJI1 OUUCTKU BO3yXa U KUAKOCTEH OT BPEIHBIX MpUMeceint?
12. Kakue BpeaHbIE BEIIECTBA MOTYT MOMACTh B OPraHU3M YeJI0BeKa ¢ MUIIeiH?
13. Yto sBisieTCsl MpUUMHON M30BITOYHOTO HAKOIIJICHUSI HUTPATOB B PACTEHUAX ?
14.Yewm onacHbl HUTPATHI JI1 OpraHu3Ma yejoBeka?
15. Kakue Mepbl MOXKHO MPEeANPUHATH ISl yMEHBIICHNS OCTYIUICHUS HUTPATOB B OPTaHU3M 4elloBeKa?

Bukropuna 4

16. B nepeBojie ¢ TpeyecKoro 3T0 MECTO HA3bIBAIOT «KJIa/0Bas» B HEH COXPaHSIOTCA, TOTOBATCS U MPOJAOTCs JekapcTBa. Kak Ha3bIBaeTcs
3TO MecTO?
(AIITEKA)

17.3t10 rurpockonuueckoe CpeAcTBO J00BIBAIOT U3 OUUIIEHHOTO XJIONKa, WK U3 nepepabotaHHoN apeBecuHbl (BATA)

18. [Mopomok, pacTBOp, TabJIETKH, KOTOPBIE OBICTPO YCTPAHAIOT 0OJIb, HO YACTOE X MPUMEHEHHE BBI3BIBACT 3a00sieBanue cepana. Yro 3to
3a JiekapcTBa’?
(AHAJIBI'MH)

19. Drot npeamer ucnosab3yercss Uit 0OEPThIBaHUA PaH, UMeeT Oenblil LBET, U3rOTaBIMBACTCS U3 HATYpPAJIbHOTO CHIPbS, OYE€Hb YacTO
HCIOJIB3YETCA B MEUIIMHCKOM npakTuke. Uto »to 3a npeamet? (bBUHT)

Bonpocel 1151 BTOpPOro TYpA:
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Bosbiras Genas tabineTka, KOTOpas MPUMEHSTCS KaK CPEICTBO PACHIMPEHHs COCYIOB MPH CEPACYHOM IPUCTYTIE, KIAIAETCS MO A3bIK.
HazoBwute a1y Tabnetky? (BAJINOJ)

B cocTae sToro npubopa ecTh )XUIKUI cepeOpsHBIA MeTalll, ero napsl KpaiHe sJJ0BUTHI, HCIIOJIB3YETCs ISl ONPECIICHHUS] COCTOSHUS
30pOBbs yenoBeka. Uto 310 3a mpudop?

(TEPMOMETP) Kakoii metann Bxoaut B ero coctaB? (PTYTh)

PacTBop 3TOr0 BelecTBa UMEET OUEHb CBOEOOPA3HBI 3alax, ¢ €ro MOMOIIBI0 OH BO300HOBIsAET AbixaHue. Ha3osure 3to Bemectso? U
€ro IIOBCEIHEBHOE Ha3BaHUE.

(AMMUAK, HAILIATBIPHBII CITUPT)

TaGnerku yepHoro 1BeTa 6€3 3amaxa, BKyca, paCTUTEJIbHOTO IPOUCXOKACHHUS, IPUMEHSIOTCS ITPH OTPABICHUH I'a3aMH, KUIKOCTIMH UIH
TBEPbIMH BellecTBaMU. Ha30BHUTE 371€MEHT, OTBEYAIOIIHMI TAaHHBIM TPeOOBaHUAM? (AKTI/IBI/IPOBAHHHﬁ YI'OJIb)

Bonpocel 115 TRETLELO TYpPa:

1.

Jluct Oymaru, MOKpBITEIA TOHKUM CJI0EM 00€3)KUPEHHOTO MOPOIIKA, TOTYYEHHOTO U3 CEMSIH paCTECHUS CeMEICTBA KPECTOLBETHBIE, OUEHb
4acTO MPUMEHSATCS IPHU 00JIErYeHNH OCTPBIX PECIIMPATOPHBIX 3a0oneBaHmsX, Oponxute. Hazosure stoT nmpeamer?

(TOPYNYHUKW)

[Ipenapatsl, 1OOBITHIE U3 3TOTO PACTEHUS HCIIOIB3YETCs IIPU HEPBHBIX BOCTIATICHUSAX, 0ECCOHHUIIE, HEPBO3aX, CTCHOKAPAUHU, OYCHB JTFOOST
KOTBI.

Yro 310 32 pactenue?

(BAJIEPMAHA)

OTO KHMCJIOTa OTHOCUTCS K CAMBIM I€PBbIM CUHTETUYECKUM JIEKAPCTBEHHBIM BEIIECTBAM U 110 00beMY NPOU3BOJCTBA 3aHUMAET OJHO U3
HEPBBIX MECT cpeau jekapcTB. [Ipu npuMeHeHuu B OONBLIMX KOJIUYECTBAX MOXET BBI3BAaTh aCTPUT. DTO KAPOIOHUKAIOIIEE CPELCTBO

IPUMEHSTCS B BUJIE TaOJIETOK WM PACTBOPUMBIX MOpolKoB. Ha3oBuTe 3Ty KUCIOTY U €€ BTOPOE METUIIMHCKOE Ha3BaHHE.
(AHETUJICAJIMIIJIOBAS KUCJIOTA, ACITMPH)

B nepeBosie ¢ TaTHHCKOTO 3TH MaJICHbKHE KPYTJIble TaOJIeTKH —0003HAYalOT «OKU3HbY». CIIOCOOCTBYIOT YKPEIUIEHHUIO 37I0POBbS U
yIIy4IIaloT UMMYHHTET. UTO 3TO 3a TaOneTKu?
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N
(BUTAMUHBbI)
Bonpocel 1as GUHAALHOIO TYPAL
1. Heqe6HBIe CBOﬁCTBa paCTeHI/ISI, KOTOpBIe CO)ICp)KaT 3TO BCUICCTBO 6I)IJ'II/I HN3BCCTHHI 3a 3 TBICAYH JIET OO0 OTKpBITI/I?I SJICMCHTA KHTaﬁCKHﬁ

Kozekc 1567 10 H.3. peKOMEH0BaJl €ro JJs JIEUEeHUs! LIUTOBUIHON JKeJie3bl, MOPCKHE BOJOPOCIN OOraThl HA JTAaHHBINA 3JIEMEHT, U3 HUX
OH ObLT OTKPHIT yike B 1811 roay dpaniryzckum xumukom b.Kyptya. HazoBute 30T 3n1emenT? B kakom Bujie Bbl MOXeTe HabII01aTh €ro
B cBoelt anreuke? (MO/I, B BUJE 5% PACTBOPA)

ITpo3pauHoe, GeclBETHOE BEIIECTBO, ObICTPO pasjaraeTcs MPU HArpeBaHUM O] BIMSHHEM Pa3HbIX COEIMHEHHMH, MPUMEHSeTCs s
OCTaHOBKH KallWJUIAPHOI O KpOBOTeUEHHIO. UTO 3TO 3a BEemecTBo?

(ITEPEKMCBH BOAOPOJA).

HanummTe ypaBHEHHE peakiiuu pa3iokeHus 3toro Berectsa.(2H202-2H20+0,)

TemHO-(uoIeTOBBIE KPHUCTAJUIBI, KOTOPbIE B PacTBOpax pa3HOM KOHLEHTPALMU NMPUMEHSIOTCS IS MPOMBIBAHMS PaH, MOJOCKAHUS
POTOBOH MONIOCTH, Al 00PabOTKH 0KOTOB, AJIsi TPOMBIBAHHUS JKeJIyAKa IPU OCTPBIX oTpaBieHusX. HazoBure 310 BemecTBo? briToBOE
Ha3BaHue?

(ITEPMAHI'AHAT KAJIM S, MAPITAHIIOBKA).
Hanummte peakiuio pasnoxenus nannoro semectsa.(2KMnO4=KaMnO4s+MnO2+0,)

[Tpu momafaHuM Ha KOXKY pacTBOpa KHUCIOTHI WM IIEJIOUM MOpaKeHHbIE MeCTa CHauaja IPOMBIBAIOT BOAOM B TeueHun 15-20 MUHYT, a
Janblie 00padaThIBaIOT paCTBOPAMHU M HAKIIAIBIBAIOT CYXYIO MOBA3KY. HazoBuTe 3T pacTBOpHI?

(B CJIVUYAE IIOPAYXXEHHS KUCJIOTOMN — PACTBOP COJIbI)

(B CJIYUAE ITOPAXEHUS LLIEJIOYBIO — CJIABBIN PACTBOP YKCYCHOM KUCJIOTBI
MJIM BOPHOM, TMMOHHOM KHCJIOTHI)

Kaxas peaxims npu stoM nponcxomut? (HEUTPAJIM3AIAS)
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3 roa. Bukropuna 1
20. HazoBuTe BeliecTBa, npu padoTe ¢ KOTOPHIMU HEOOXOAUMO TOYHO BBIMOIHATH IPAaBUJIa TEXHUKH 0€3011aCHOCTH.
21.Yro Takoe TokCHYHOCTH BemecTBa? Kak oHa oneHUBaeTcs?
22. KakuMu Iy TSIMHU 761 MOTYT MOTIACTh B OpTraHU3M?
23. Ha3zoBuTte npaBuiia 6e30macHON pabOThl C TOKCHYHBIMH BEIIECTBAMH.
24. Kakoe cBOHCTBO BelIECTBA HA3bIBAIOT FOPIOYECTHIO?
25. Kakue Mepbl pe10CTOPOKHOCTH HEOOXOJMMO COOIII0IATh IPU paboTe C TOPIOYNMH H JIETKOBOCIUIAMEHSIOIIUMHCS KHIKOCTAMU?
26. Ilepeuncnute mpaBuia Mojab30BaHMsI CIMPTOBKAMH.
27.Kakoe jieiicTBHE OKa3bIBAIOT HA OPTraHU3M KUCJIOTHI U MET0YHN?
28. Kakue cpesncTBa MHAMBU YA bHOM 3aLUTHI CIEyET IPUMEHSTh IPU paboTe ¢ KUCIOTaMU U Iiejaoyamu?
29. Kak xpanst Metauindeckuid HaTpuii? [Touemy?

Buxropuna 2
Pazranaths anarpammsi:
E3EJIOX - 6e3 aToro anemenTa Bel He oTpexeTe U Kycka xiieba (JKeneso)
CJIMKOJIOP — a 6e3 3Toro He MpOXUBETE U ACCATH MUHYT (KUCIOPO.)
HATUIWUTA — Gnectut, 1a He 30710TO (TUIaTHHA)
OPPEBEC — muanmmit 6patr HAITJIMTHI (cepebpo)
MHUKPEH — u B 3axwuranke u cpenu kKaMHel (KpEeMHHUIA)
TYTPb — enuHCTBEHHBIN XKUAKUN MeTaL1 (PTYTh)
JIEOJIPYT — Ge3 aToro sjeMeHTa B Ieuke He Oyaet orHs (yriepo.)

N Ok wbdPE

JOOOBOP — campriit erkuii ra3 (Bogopo)

Buxkropuna 3
1. MoxHo nu Gerath Mo moBepxHOCTU BOJBI? (OTBeT: M0OXHO. DTO MOKHO YBHUIETH JIETOM, €CJIH MIOCMOTPETh Ha MOBEPXHOCTH JTHOOOTO
npyzaa uiin o3epa. Bec HCKOTOPBIX HACCKOMBIX OYCHb MaJl, U IOBECPXHOCTHb BOAbI BBIICPIKNBACT TAKOC IIaBJIeHI/Ie.)
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2. Kakoe u3 CBOICTB BOJbI MOKHO Ha3BaTh CaMbIM BaKHBIM? (OTBET: caMoe Ba)KHOE B MUPE — ITO )KHU3Hb, a 0€3 BOJIbI HET JKU3HH)
3. Kak npoucxonut camoounienre Bojsl? (OTBET: Boja, 6aroapsi pacCTBOPEHHOMY B HEM KHCIOpOAY H NEATEIIbHOCTH
HEKOTOpBIX  OakTepuif,  obmamgaeT CIIOCOOHOCTBIO K CAMOOYHIICHHUIO).

4. Kem u xorga OblT ycTaHOBIIEH cocTaB Bobl? (OTBeT: cocTaB BoAbI ObUT ycTaHOBIIEH A. JIaByasne B 1783 Toy CHHTE30M U3 BOJOPOA U
KHCJI0POJa).

5. Moxet u 6b1Th Bosia cyxoi? (OTBET: HeAaBHO YUEHBIE CyMENH IPUTOTOBUTH CyXy0 Boy. K 00b14HOM BoJie 100aBUIIM HEMHOTO TOHKOI'O
IIOPOIIKAa HECMAYMBAEMON KPEMHHUEBOW KUCJIOTHL. Boxa cpa3y CTaHOBUTCS CyXOul M chimyuded. E€ MOXKHO mepechnaTh, IIEPEBO3UTH B
MaKeTax.)

Buxropuna 4
IHo/b3ysich BHITECHAIIUM PSAJOM METAJLJIOB U ONMIOPHOH cXeMoil «XHUMHYeCKHe CBOMCTBA KUCJI0T», HAIMIINTE YPABHEHUS
BO3MOSKHBIX PeAKUM JAHHOUH KHUCJIOTHI:
Onopnas cxema « Xumuueckue c80UCMBA KUCTOM Y.
Kucroma +
+tKucioma — Hem peaxyuu
+memann — ecmsb peakyus
+nememann — nem peaxyuu
+0CcHOBHbIL OKCUO — eCb peaKyus
+KUCIOMHBIIL OKCUO — Hem peaKyuu
+ocnosanue — ecmsb peakyus

+conb — peakyusi udem, ecau svinadaem ocadok unu svioesiemcs eas (H2CO3 = H20 + COz2)

H2SO4 +
1. Zn
2. NaOH
3. HCI
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MgO
Hg

Buxkropuna 5

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Kak Ha3biBaetcs Boja B TBEpAOM coctostnuu? (JIEJT)

HazoBute  OCHOBHBIE CIIOCOOBI OYMCTKH Bojbl (OCAXIEHUE, OTCTAUBAHUE, ®UJIbTPOBAHUE)

[Tpubop, mpenHa3HAYCHHBIA MJIs OJy4YeHHs qucTuiutpoBanHoi Boiel (JIMCTUIIJIATOP)
[Tpubop, HEOOXOUMBIH 1711 OTMEPUBAHUS ONPEIETICHHOTO 00BEMa BOIbI (MEPHbeI HUJIMHP)
Kon6a nnsa neperonku (KOJIBA BIOPLIA)

Tonbko B BO/y COJIb Monasa, Xxojoauen B crakane ctana. (HUTPAT AMMOHUA)

[Tagaer Boga Ha KaMeHb, ueM Oouiblie Karis, TeM spue miams. (BOAA 1 KAPBU /| KAJIBIIA)
W3 npenokeHHbBIX BEMIECTB BRIOEPUTE HEPACTBOPUMOE B BOJIE BEIIECTBO:

Ba (OH)2, Ba SO4 ,Na NOs. (Ba SO4)

[Tpubop, nns momyyenus sogopona (AIIITAPAT KUIIITA)

Bukropuna 6

el

o

Kaxkas temmepatypa ropenust crimuku? (750-850 °C)
W3 npeBecunsl kakux aepeBbeB n3roraBnuBaioT cninuku? (COCHA, JIMIIA, TOITOJIb, OCMHA)
Kak MOXHO B IOMalTtHUX YCIOBUAX cAeNaTh ciuyku HerpoMokaeMbiMu? (SAITAPAD®UHUTD)

Kaxkue OBIBAIOT BHUOBI CIIHYEK? (bBITOBBIE, CUT'HAJIbHBIE, TEPMUWYECKHE,
OXOTHHUYbU, DOTOT'PAONYECKUE)

Kak BbI 1ymaeTe, CKOJIBKO TPEANPHUATHIA TI0 TIPOU3BOJCTBY criyek paboTano B Poccun nepen peosnrorueii! (250)
Kak BbI ymaeTe, CKOJIBKO MPEINPUATHIA TI0 IPOU3BOJICTBY crinuek padoraet B Poccuu B Hactosimee Bpemsi? (6)
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dopmbl KOHTpONA

KoHTponb pes3ynbTatoB 0by4eHUs B COOTBETCTBMM C AaHHoli Ol npoBoauTca B dopme MUCbMEHHbIX W 3KCNEPUMEHTaNbHbIX pabor,
npegnonaraeTca NpoBeAeHne NPOMEKYTOYHON U UTOrOBOM aTTecTalmu .

lpomexcymoyHaa ammecmayusa

[na ocyuiecTBNEHUA MPOMEXKYTOYHOW aTTecTauuu MCNOo/b3yHTCA KOHTPOAbHO-OLLEHOYHbIE MaTepuanbl, OTOOP CoAepXKaHUA KOTOPbIX
OPMEHTUMPOBAH HA MNPOBEPKY YPOBHA YCBOEHUSA CUCTEMbI 3HAHUM WU YMEHUA — WHBAPUMAHTHOTO AAPA COAEPXaHWUA AeNCTBYHLMX
obpasoBaTenbHOW MpPOrpaMmbl MO XMMUK AnA obuieobpa3oBaTeNbHbIX OpraHM3auuii . 3a4aHusa MPOMEXKYTOYHOW aTTecTauuu BKAKOYalOT
MaTepuan OCHOBHbIX pPasfefioB Kypca XMMuM . BapumaHT paboTbl no Teme «Teopusa 3N1EKTPOAMTUYECKOW auccoumaumm» 1. K xopowo
PacTBOPUMbIM 3NEKTPONNTAM OTHOCATCA:

1) rmgpoKecma UnHKa 3) cynbdug 6apus 2) pocdart umHka 4) KapboHaTt 6apu

OTBeT:

2. Hanbonbluee Yncno MOHOB 0bpa3yeTcs NP pacTBOPEHUN 1 MoNb Bel,ecTsa:
1) xnopuaa Kanusa 3) xnopuaa »enesa (lll) 2) xnopnaa 6apusa 4) cynbdata xKenesa ()

OTser:
3. BcTtaBbTe nponyuieHHoe CA0BO .

KOHUEHTPMPOBaHHbLIN PacTBOP HEKOTOPOTO BELLECTBA HE MPOBOAUT 3/IEKTPUYECKNI TOK . Mpn 406aBNEHUN K KOHLLEHTPUPOBAHHOMY
pacTBOPY ABYKPATHOro o6bEéma BObl 3/1EKTPONPOBOAHOCTb PAaCTBOPA HEMHOTO yYBeMumaach . MNpu aanbHelwem nob6asaeHnn Boabl
3/1IEeKTPONPOBOAHOCTb CHAYana yBe/INYMAACh, @ 3aTEM NepecTana u3mMeHATbCA . BelwecTBo OTHOCUTCA K
3/IEKTPOAUTAM .

B 1 n BoApl pacTBOpeHbl 1 Monb xn0pmaa Kanma n 1 moab nognaa Hatpua . M3 Kakmx ABYX APYTUX CONEN MOXHO NPUTrOTOBUTb PacTBOpP
TAKOro e cocTaBa? Bolbepute 13 nepeyHs:

1) XN0pUA HaTpuUSA;
2) HUTpPAT Kanus;
44



XMmMuA

TOUKA ifpocm

3) noampa Kanua; 4) HUTpPAT HaTpuUsA;
5) cynbdat HaTpus .
3anuwunTe Homepa BbiI6paHHbIX OTBETOB .

OTBeT:
5. YCTaHOBUTE COOTBETCTBME MEXKAY MPU3HaKaMKW peakuMii U UCXOAHbIMWU BELLECTBAMM: K KaxKAoW no3vumnu, ob6o3HavyeHHoM OYKBOMW,
noabepuTe COOTBETCTBYIOLLYHO MNO3MLMI0, 0603HAYEHHYO UMPPON .
MPU3HAK PEAKLIMN MCXOOHbIE BELLLECTBA
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XUMI T

A)1) KapboHaTt HaTpusa 1 conAHas K1caoTa

B)2) Xnopua mean (11) u ruapokeuna kanms

B)3) Cynbdar kenesa (lll) u rugpokecua HaTpuA

4) KapboHaT HaTpua M XNopua Kanbuua 3anuwute B Tabauuy BbibpaHHble uudbpbl nog

COOTBETCTBYHOWLMMHU 6YKBaMM .

A| B |B
OTBerT:
6. Bblbepute aBa MUCXOAHbIX BELLECTBA, B3aMMOAENCTBMIO KOTOPbIX COOTBETCTBYET COKpPALLEHHOE MOHHOE
YPaBHEHME peakuuu:
Fe2* + 20H- = Fe(OH);
1) FeO 3) FeCl, 5)H,02) Fe 4)KOH 6) FeCls

3anuwuTe Homepa BblI6PaHHbIX OTBETOB .

OTBeT:
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7. Mpy NPMMEHEHNN LUMHKA B KayecTBe MUKPOyao0bpeHus
Kpuctannormgpata cynbdata unmHka ZnSO4 - 7H,0 Ha rekTap .
CKO/IbKO 3TO COCTaBAAET B NePECYETE Ha MOHbI Zn2+? 3anuinTe YMCA0 C TOYHOCTBIO A0 Uenbix .
OTseT: r.

ero BHOCAT M3 pacyéta 4  Kr

8.  Yrto obuiero B pacTBOpax, MMeKLNX KUCAOTHYIO cpeay? (KpaTkuii oTBerT .)

Kpumepuu oyeHusaHus pabomesi no xumuu
BepHoe BbInosIHEHMNE KA A0ro U3 3agaHnin 1—3, 8 oueHumBaetca 1 6aniom.

3a No/IHbIM NPaBU/IbHbIN OTBET Ha KaJoe 13 3aaaHnin 4 —7 ctasuTca 2 6anna; ecam gonyuieHa oaHa olwmnbKa, To OTBET OLLEeHMBAETCA B
1 6ann . Ecan gonyuieHbl e 1 6onee oWMBKN MAM OTBETA HET, To BbicTaBnaetca 0 6annos .

Homep 3apgaHua MpaBuAbHbLIA OTBET Homep 3apaHus MpaBuAbHbLIN OTBET
1 3 5 231
2 4 6 34*
3 Cnabbiii 7 906
4 13* 8 YKa3aHo Hann4yMe UOHOB BOAOPOAA

*nOpﬂ,CI,OK cnepnoBaHUA LI,Md)p B OTBETE HE UMEET 3HAYEHUA .

Umoeoeas ammecmayua

[na ocyuwectBneHmMa WUTOroBoM atTecTaumm ucnonb3yroTca KMMbl, copepkaHne KOTOPbIX OPUEHTUMPOBAHO Ha MPOBEPKY YPOBHA
YCBOEHWA 3HaHUI U onpesensaeTca cMctemon TpeboBaHUIM K NOATOTOBKE BbINMYCKHMKOB OCHOBHOM LWKO/bI . 9Ta CUCTEMA MHBAPMAHTHA NO

OTHOLWEHUIO KO Bcem aenctaytowmm Ol no xsmummmn gns obuieobpasoBaTebHbIX OpraHM3aumin . 3agaHna UTOroBOM aTTecTauMmn BKAOYAtOT
MaTepuan OCHOBHbIX Pa3AesoB Kypca XMMUK .

Pabota coctouT M3 AByx 4actei . Yactb 1 comepuT 19 3a4aHMM C KPaTKMM OTBETOM, NOApPasymMeBatoWMX CamMoCTOATe/IbHOe
dbopmynmpoBaHue 1 3aNMcb OTBETA B BUAE YMCNA UM NOCNEA0BaTENbHOCTU LNdp .
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- TOUKA \'POCTA
YacTb 2 copepuT 5 3agaHui: 3 3agaHuMAa 3TOM YacTu \ noAapasymeBatoT 3anucb pPa3BEPHYTOro
oTBEeTa, 2 3a4aHMA 3TOM YacTU NpennonaratoT BbINONHEHMWe peasbHOro XMMUYEeCKoro sKcnepMmeHTa

n opopMIEHNE ero pesybTaTos .
KoHmponbHO-oueHo4YHble Mamepuarel

BapuaHm nucemeHHol pabomei 014 umoeosoli ammecmayuu Yacme 1

OtBeTaMu K 3agaHunam 1—17 asnatotca umdpa uam nocnenoBatenbHocTb Lndp (umcen) . OTBETbI CHayas a yKaxKuTe B TEKCTE paboThl,
a 3atem nepeHecute B B/TAHK OTBETOB Ne 1 cnpaBa OoT HOMepa COOTBETCTBYHOLLErO 3a4aHWA, HAaYMHAA C NepBOK KneTouyku, 6es
npobenos, 3anATbIX U APYrMX AOMOAHUTENbHbIX CMMBONOB . Kaxay undbpy nuwnte B OTAENbHOM KNETOYKe B COOTBETCTBUMU C
npusenEHHbIMM B 61aHKe 06 pasLamu .

1. BbIGEpMTe ABa BblCKa3blBaHUA, B KOTOPbIX TOBOPUTCA O MeaN KaK XMMNUYECKOM 3JIEMEHTE .

1) Meab pearnpyeT ¢ Xx10pOM .

2) Megb Npu HarpeBaHWM Ha BO3AyXe OKUCAAeTcA .

3) Cnnasbl Megy U 30/10Ta UCMONb3YIOTCA AN1A N3TOTOBAEHWA OBENUPHDBIX YKPALLIEHUN .

4) B coctaB 60pA0CCKON }KNAKOCTU BXOANUT Me/b .

5) B coctaB MeaHOM NaTUHbI BXOAUT Meab .3annWmnMTe HoOMepa BblOpaHHbIX OTBETOB .
OTserT:

2. Ha npruBeaéHHOM pUCYHKe n3obparxkeHa Moaesib aToMa XMMUYECKOTO 3/IEMEHTA .

©
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XMMUA TOUKA \!POCTA

3anMwuTte B Tabauuy BenuumHy 3apaga agpa (X) atoma XMMMYECKOT0o 3/1EMEHTa, Mmoaenb
KOTOPOro n3obpakeHa Ha pUCyHKe, U Homep rpynnbl (Y), B KOTOPOM 3TOT 3/1eMeHT pacnonoxeH B Mepuoanyeckoit cucteme . (Oaa 3anmcu

oTBeTa ncnonbsyiTe apabckune undpol .) OTBET:
XY
3. Pacnonoxunte B NopsaaKe YBEAUYEHMA 3NEKTPOOTPULLATENBHOCTU XMMNYECKME SNIEMEHTDI:
1) kucnopog; 2) KpemHui; 3) docdop .
3annwmnTe Homepa 3/IEMEHTOB B COOTBETCTBYIOLLLEM MOPALKE .
OTseT:
4, YcTaHOBUTE COOTBETCTBME MeXay GopMyIoin coeguHEHNA U CTEMEHBIO OKUCNEHUA CEPbI B 3TOM COEAUHEHUM: K KaXKA0M NO3NLMUK,
0603HauYeHHoM 6yKBOM, NoabepnTe COOTBETCTBYIOLLYHO NO3ULMI0, 0603HAUYEHHYIO LMPPOI .
dOPMYNA COEANHEHUA CTENEHb OKUCNEHUA CEPbI
A) SO, 1)-22)
B) CS; 0
B) H2S04 3) +4
OTserT:
5. M3 npegnoxeHHoOro nepeyHs BbibepmTe ABa BELLECTBA C MOHHOW CBA3bIO:
1) LiCl;
2) OF;
3) SOy

4) CaFz; 5)H20.
3anuwunte Homepa BbIOPaHHbIX OTBETOB .

OTBeT:

6. Kakne gBa yTBEpXKAEHMA BEPHbI ANA XapPaKTEPUCTUKU KpeMHUA U pocdopa? 1) INeKTPOHbl B aTOMe PacnonoXKeHbl Ha TPEX
3/IEKTPOHHbIX C/OAX .
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XMMUA TOUKA \!POCTA

2) CooTBeTcTBylOLEE MPOCTOE BELLECTBO CYyL,ECTBYET B

3) XMMMYECKMI 3N1EMEHT OTHOCUTCA K MeTaNam .

4) 3HayeHue 3NeKTPOOTPULLAaTEIbHOCTM MeHblIe, Yem y dochopa .
5) Xumuyeckuin anemeHT obpasyeT BbiCcluMe OKcuabl € 0bweit dopmynoit 30, . 3anmiumnte Homepa BbiIGpaHHbIX OTBETOB .

BMAE YETbIPEXATOMHbIX MOJIEKYN .

OTBeT:

7. V13 NnpeaioKeHHOro nepeyHs BeLwWw,ecTs Bbibepnute OCHOBHbIN OKCUMA U KUCNOTY:

1) Cao;

2) Mg(OH)y;
3) SO

4) NaClOg;
5) HCIO,

3anuMwuTe B Noae OTBETa CHa4vana HOMEP KMCNOTHOIo OKCnAaa, a 3aTemM HOMEpP OCHOBAHMA .

OTBeT:

8. KaKkne aBa 13 nepeymc/ieHHbIX BELWeCTB byayT BCTyNaTh B PEaKLUMIO C OKCUA0M LUMHKA?

1) Fe(OH);
2) HNOs;
3) Oy

4) KOH;

5) S.

3anuwuTe HOMepa Bbl6paHHbIX OTBETOB .

OTBeT:

9. YcTaHOBWUTE COOTBETCTBME MEXKAY pearnpyowmMmm Bewectsamm U NpoayKTamm(om) nx B3aMMOAENCTBUA: K KaxK oM
nosunumn, o603HayeHHoM ByKkBoi, NnoabeprTe COOTBETCTBYIOLLYHO NMO3MLMI0, 0603HaYEHHYIO LMbPONA .

PEATVIPYIOLLME BELLEECTBA MPOAYKT(bl) B3BAUMOLENCTBMA
A) Na,0 +S03 [ 1) 1 NaxSO4

B) NaOH +H,S04 I 2) 11 NazSOs

B) Na + H2S04(paz6 .) I'l 3) 11 NazSO4 + Hy0

4) ] Na,SO4 + H;
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- TOUKA \'POCTA
5) M NazSOs + H,0 \
3anuwuTe B Tabaumuy BblbpaHHble LM Pbl N0 COOTBETCTBYIOWMNMM BYKBaMU .

A| b |B
OTseT:
10.  YcTaHOBWTE COOTBETCTBME MeEXKAY GOPMY/ION BEL,ECTBA M peareHTaMu, C KOTOPbIMM 3TO BELLECTBO MOMKET BCTYNaTb B PEAKUMIO: K
Kaxkaon no3mumnmn, ob6o3HaveHHoM bykBon, nogdbepute COOTBETCTBYHOLLYIO NO3ULMIO, 0603HaYEHHYIO LUDPOW .
®OPMYJIA BELLLECTBA PEATEHTbI
A) S 1) 0Oy, H,SO4
B) ZnO (KkoHL, .)
B) CuSOa4 2) Fe, BaClz (p-p)
3) NaOH, HSO4
(p-p)

4) N2, NaCl (p-p)
3anuwuTte B Tabanuy BbibpaHHble UMdPbI NOA COOTBETCTBYOWMMM BYKBaMM .

A| B | B
OtserT:

11. M3 npeanoxeHHOro nepeyHs BbibepuTe ABe Napbl BELWECTB, MEXAY KOTOPbIMU NPOTEKAET peaKLuns 3ameLleHuns:
1) UMHK M consHasa KUCNOTa;
2) okcupyrnepoaa (V1) n okeng HaTpus;
3) oKcua UMHKa U consaHan KMcnota;4) xkeneso un xnopua meam (I1); 5) HaTpuii n Boaopogs, .
3anuwunte Homepa BblIGpPaHHbIX OTBETOB .

OTBeT:

12.  YcTaHOBWUTE COOTBETCTBME MEXAY PearMpylowumMmn BeLLecTBaMmn U NPU3HAKOM NPOTEKaloWen Mexay HUMU Peakumn: K Kaxaon
nosuumm, o6o3HauyeHHoM 6yKBOI, NoabepuTe COOTBETCTBYIOLLYIO NO3ULMIO, 0603HaYEeHHY LMbpol .

PEATNPYIOLLME BELLECTBA NMPN3HAK PEAKLUNN
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XUMHUA
A) Na;COs3 1 H,S04 1) BbinageHne 6enoro ocaaka
B) K2CO3 un CaCl, 2) BblgeneHue rasa
B) CuCl; u KOH 3) BbiNageHue ronyboro ocaaka

4) BbinageHue byporo ocaaxa
3anuwuTe B TabanLy BbibpaHHbIe LM pbl NO4 COOTBETCTBYOWMMM BYKBaMK .

OTserT: Alb|B
13. BbibepuTe ABa Bew,ecTsa, Npu NOAHOM Auccoumauum 1 monb KOTopbix 06pasyeTcs 3 MONb aHUOHOB:
1) HUTPAT Kanus;
2) rmapokcua 6apus;
3) xnopug xenesa (ll);
4) docoar Kanus;
5) cynbdaT aNtoMUHUS .
3anuwunte Homepa BblOpPaHHbIX OTBETOB .
OTseT:
14. BbibepuTe ABa MCXOAHbIX BELLECTBA, B3aMMOAENCTBUIO KOTOPbIX COOTBETCTBYET COKPALLEHHOE MOHHOE YPaBHEHWE peaKkuum:
Cuz+ + 20H- = Cu(OH), I |
1) CuO  4)KOH
2) Cu 5) H.0
3) CuCl, 6) Fe(OH)s
3anuwnte Homepa BblOpPaHHbIX OTBETOB .
OTserT:
15.  YcTaHOBWTE COOTBETCTBME MENKAY CXEMOM NPOL,ECcCa, MPOUCXOAALLErO B OKUC/IUTENbHO-BOCCTAHOBUTENIbHOM peakuum, U HasBaHUEM
3TOro NpoLecca: K Kaxkaomn no3mumm, ob6o3HayeHHoW ByKkBoi, noabepuTe COOTBETCTBYIOLLYIO MO3ULMIO, 0603HAYEHHYO LMPPOIA .
CXEMA MNPOLIECCA HA3BAHWE NMPOLECCA
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A) Fes> [ Feo 3+ 1) oKucneHue

B) Nua 7 N2 2) BOCCTaHOBNEHME
B)CI1C

3anuwuTe B Tabauuy Bbi6paHHble UMPbI MOA COOTBETCTBYHOWMMM ByKBaMM .

XMMUA TOUKA \!POCTA

A| B | B
OTBeT:

16. N3 nepeuncneHHbIX CyXXAeHU 0 NpaBuaax paboTbl ¢ BewecTBamMu B labopaTtopumn u bbiTy BoibepuTte BepHoe(ble) cyxkaeHune(a) .
1)  3aKKEHHYIO CMMPTOBKY HE/b3A MEPEHOCUTb C O4HOM NapTbl HA APYIYHO .
2)  MNpu nonagaHuM Ha KOXY Kaneab KMCNOTbl HYXKHO 3aOMHTOBATb 3TOT Y4aCTOK KOXKM .
3) MMpuv HarpeBaHWM pacTBOpa NPOBUPKY C KUAKOCTbIO AEPHKAT Nog, yrnom B 45° 1 HanpaBAAIOT rOp/bILLKO B CTOPOHY OT /I0AEN .
4)  PaboTy C KOHLEHTPUPOBAHHbIMM PACTBOPAMM LLLENOYN CAeAYET NPOBOANTL B PE3MHOBbIX MEpYaTKaXx .
3anuwunTe B none oteBeta Homep(a) BepHoro(bix) cyxKaeHua(n) .

OTseT:
17. YcTaHOBUTE COOTBETCTBME MEXKAY ABYMA BELLEeCTBAMM U PEAKTUBOM, C MOMOLLBbIO KOTOPOro MOXHO Pa3/InynTb 3TU BeLecTBa: K
Ka»kaom no3numm, obosHauyeHHoM ByKBon, Noabepute COOTBETCTBYIOLLLYIO MNO3ULMIO, 0603HAUYEHHYI0 LdpPol .

BELLLECTBA PEAKTUB

A) KCl v BaCl; 1) NaySO4

B) CuSO4 1 CuCl, 2) NaOH

B) Zn(NO3); 3) Hcl

4) AgNO;

3anuwunTe B Tabaumuy BbibpaHHble LM pPbI NOA COOTBETCTBYHOWMMM ByKBaMMU .

A| b | B
OTBeT:

Omesemom K 3a0aHuam 18, 19 aeaaemcs yesoe Yucsao uau KoHeYyHas oecamu4Hasa 0pobe.
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XMME@OGHUFI 18 u 19 8bInoaHAOMCA € UCMOMAb308AHUEM cnedyfoweeo meKcma.

TOUKA \!POCTA

18. BbluMcnMTe B NPOLLEHTAX MACCOBYO A0t a30Ta B movyeBnHe CO(NH3)2 . 3anuwimTe YNCI0 C TOYHOCTBIO A0 LLebIX .
OTserT: % .

19. PactBop moueBuHbI ¢ maccoBoi gonent 0,1% mMcnonb3yeTcs B KayecTBe BHEKOPHEBOW MOAKOPMKM TOMaToB . [pn NoAKOPMKax Ha
pacteHuna HaHocuTcA 20 r a3oTa Ha 100 m2 . CKOAIbKO rpaMMOB MOYEBMHbBI HYXKHO 3aTPaTUTb Ha 3eMe/IbHblii Y4aCTOK TakoW naowaapto?
3anuLnTe YMCNO C TOYHOCTbIO A0 LesbIX .
OTseT: r.

Yacme 2

20.  Mcnonb3ya MeTOA 3/1eKTPOHHOro 6anaHca, pacctaBbTe KO3GPULMEHTbI B YPaBHEHUM PEaKLMMU, CXEMA KOTOPOWA:

SOz + I + H,O 1 HI + HSO4 Onpeaennte oKMCAUTENb M BOCCTAHOBUTEND .

21.  [1aHa cxema npeBpaLLeHuit:
CaCl, I CaCOsz [ X1 Ca(OH),

HanuwuTe monekynapHblie ypaBHEHUA peaKkLmii, C MOMOLLbIO KOTOPbIX MOXHO OCYLL,ECTBUTb YKa3aHHble NpeBpaLLeHma . [na nepsoro
NpeBpaLL,eHNA COCTaBbTE COKPALLEHHOE MOHHOE YPaBHEHME PEAKLUN .

22, Mpw p06aBNEHMM K PACTBOPY MMAPOKCMAA Kaana ¢ maccoBol aoneit wenoun 10% nsbbiTka pacteopa HUTpaTa meaum (1) obpasosanca
ocafoK maccon 9,8 r. Onpeaennte maccy MCXO4HOTO PAacTBOPA LLLENOYN .

lpakmuyeckaa yacmeo

[aH pactBop cynbdata marHua, a TakKe Habop cneayloWMX PeakTUBOB: LMHK; CONAHAA KMC/OTA; PacTBOpPbl rMAPOKCUAA HaTpus,
xnopuaa 6apua 1 HUTpaTa Kaausa .

23.  Mcnonb3yAa TONbKO peaKkTWBbl U3 MPUBEAEHHOrO MepeyHs, 3anuinMTe MOMEKYAAPHbIE YPaBHEHUA ABYX PeaKuui, KoTopble
XapaKTepPU3yHT XMMUYECKME CBOMCTBA CybdaTa MarHus, 1 YKaKUTe NpM3HaKKM UX NPoTeKaHuA (3anax rasa, LBeT ocaZKa Uau pacTBopa) .
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Xumua

24, MpoBeguTe XMMMYECKME peakuMn MexKay cynbdaTom
COOTBETCTBMM C COCTaB/JIEHHbIMU YPaBHEHMAMMU peaKLuu,

6e30nacHOCTM, NpUBEAEHHbIE B MHCTPYKLUMU K 33[4aHUIO .
NPoTeKaHMs peakunii . NMpu HeobXoANMMOCTU LOMNONHUTE OTBET UM CKOPPEKTUPYINTE €ro .

Kpumepuu oyeHKu

BepHoe BbinonHeHWNeE Kaxaoro us 3agaHnin 1—3,5—8, 11, 13—16, 18, 19 oueHunBaetca 1 6annom .
3a NoNHbIA NPaBUNbHbIN OTBET Ha Kaxaoe u3 3agaHuin 4, 9, 10, 12 1 17 ctasutca 2 6anna; ecnm gonyuweHa ofAHa oWKWOKa, TO OTBET
oueHuBaetca B 1 6ann . Ecam gonyuweHb! aBe n 6onee ownbKM nnuv oTBETa HeT, TO BbicTaBnAeTca 0 6annos .

TOUKA \!POCTA

Cucmema oyeHuUsaHUA pabomel Mo Xumuu

Yacme 1

MarHuMa n BblbpaHHbIMK BelecTBamu B
cobnopas
lNpoBepbTe, NPAaBUAbHO /N YKa3aHbl B OTBeTe Ha 3adaHue 23 npu3Haku

npasuna

Homep 3apgaHua

MpaBunbHbIl oTBET

Homep 3apaHua

MpaBuabHbIl oTBET

1 45* 11 14*
2 155 12 213
3 132 13 35%*
4 314 14 34*
5 14* 15 112
6 14* 16 134*
7 15 17 123
8 24* 18 47

9 134 19 43

10 132
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*MopAfoK cnefoBaHna LMGP B OTBETE HE MMEET 3HAYEHMA .

Yacme 2
Kpumepuu oyeHusaHuUsA 8bINosaHeHUs 3a0aHUli ¢ pa3eépHyMbIM 0meemom
20. Ncnonb3ys meTon 31eKTPOHHOTo 6anaHca, paccTaBbTe KO3PpPULMEHTbI B YPaBHEHUM peaKLMmn, CXema KOTOPOM:
SOz + 12 + H,0 T'1 HI + HS04 Onpegennte oKMCANTEND M BOCCTAHOBUTESTb .
CopeprkaHue OTBETA U YKa3aHUA MO OLL,eHUBAHUIO bannbi
dnemeHTbI OTBETa:
1) CocTaBneH 3/1eKTPOHHbIN BanaHc:
1 3% —2e 1S+61 [0,+2e 712l
2) PacctaBneHbl KOapPULMEHTbI B ypaBHEHUM peakumm .SO, + |, + 2H,0 = 2HI + H,SO,
3) YKa3aHo, yTo SO, (M1 cepa B CTeNeHn OKUCNeHNA +4) ABNAETCA BOCCTaHOBUTENEM, a 104 — OKUC/IMTenem
OTBeT NPaBUbHbLIN U NOJHbIN, BKAOYAET BCE HAa3BAHHbIE BbILLE 3/IEMEHTbI 3
MpaBMAbHO 3aNMCcaHbl ABa 3/IEMEHTA OTBETa 2
MpaBWAbHO 3aN1CaH O4MH 3N1eMEHT OTBETa 1
Bce afiemeHTbl OTBETa 3anMcaHbl HEBEPHO UM OTCYTCTBYIOT 0
MakcumanoHsili 6anan 3

21. [aHa cxema npesBpaLleHnit:
CaCl,1CaC0Os3 It XI'Ca(OH),

HanuwuTe monekynapHblie ypaBHEHUA peakumii, C MOMOLLbIO KOTOPbIX MOXHO OCYLLLECTBUTb YKa3aHHble npespalieHma . [na nepsoro
npeBpaLLeHnNa COCTaBbTe COKPALLEHHOE MOHHOE YPaBHEHME PeaKLUni .

CopaeprKaHue oTBeTa U YKa3aHUA NO OL,EeHUBAHUIO Bannbi
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TOUKA \!POCTA

dnemeHTbl OTBETa:
HanwucaHbl ypaBHEHMA peakLmMii, COOTBETCTBYIOLIME CXEME NPeBpPaLLEeHWA:
1) CaClz + Na,CO3 = CaCO; + 2NaCl

t

2) CaCOs [1 Ca0 +C0,3) Ca0 + H,0 =Ca(OH);

CocTaBneHo CoKpalLEHHOEe MOHHOEe YpaBHEHWe NepBoro nNpespaLleHna:
4) Ca* + CO32 = CaCO3

OTBeT NpPaBWbHbIN M MOJHBIN, BK/AOYAET BCE Ha3BaHHbIE BbILIE 3/1EMEHTbI 4
MpaBMAbHO 3anMncaHbl TPU YPaBHEHUA peaKkLum 3
MpaBWAbHO 3anuncaHbl ABa YpaBHEHWUA peakumm 2
MpaBWIbHO 3aMMCaHO OAHO YpaBHEHME PeaKkumn 1
Bce ypaBHEHUA peaKumit 3anmcaHbl HEBEPHO UM OTCYTCTBYIOT 0
MakcumansHeil 6ann 4
22, Mpu pobaBneHnn K pacTBopy rMAPOKCUAA Kanusa ¢ Maccosor gonein wenoum 10% nsboiTka pacteopa HUTpata meaum (Il) obpasosancsa
ocagok maccor 9,8 r. Onpeaennte maccy UCXOAHOIO PacTBOpa LWENoUM .
CopepkaHue OTBETA U YKa3aHUA NO OL,EeHUBAHUIO Bannbi
dnemeHTbl OTBETa:
1) CocTaBneHO ypaBHEHNE pPeaKkumn:
2KOH + CU(N03)2 = CU(OH)z + 2KNO;
2) PaccuMTaHO KO/IMYECTBO BeLLEecTBa rMApoKCnAa Kaius, 3aTpadeHHoro B pesynbrarte peakuumn: n(Cu(OH),) = m(Cu(OH),) /

M =9,8:98 =0,1 monb no ypasHeHuto peakumm n(KOH) = n(Cu(OH),) - 2 = 0,2 monb 3) OnpeaeneHa macca pacTsopa rmpokcnaa
Kanua: m(KOH) = n(KOH) - M(KOH) =0,2 - 56 =11,2 rm p-pa =m(KOH) /“100=11,2:10-100=112r
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Xz TOUKA \” POCTA
OTBET NPaBW/IbHbIN U NOJHbIN, BKAKOYAET BCE HAa3BaHHbIE 3/1EMEHTbI 3
MpaBWAbHO 3anuMcaHbl ABa U3 Ha3BaHHbIX Bbille 3/1eMEHTOB 2
MpaBWIbHO 3aNMMCaHO OAHO M3 Ha3BaHHbIX BbILLE 3/1EMEHTOB 1
MaKcumarnbHbil 6an 3

Mpakmuy4eckas yacmeo
[aH pactBop xnopuaa enesa (lll), a Takke Habop cneaylOWMUX PEaKTUBOB: MeAb; CONAHAA KUCAO0Ta; PacTBOPbI MTMAPOKCUAA HaTpwms,

HUTpaTa cepebpa 1 xnopunaa Kanms .

23.  Mcnonb3ys TONbKO peakTMBbl U3 NPUBEAEHHOrO NepeyHs, 3anulnTe MOMEKYNAPHbIE YPaBHEHUA ABYX Peakuuil, KoTopble
XapaKTepU3yHT XMMUYECKMe CBOMCTBA Xxnopunaa Kenesa (l11), u yKaxunte npusHaKku Ux NnpoTekaHMaA (3anax rasa, LBeT ocagKa Uau pacTsopa)

CopeprKaHue OTBETA U YKa3aHUA NO OLL,eHUBAHUIO bannbi

dnemeHTbl OTBETA:

dnemeHTbl OTBETA:

CocTaBnieHbl ypaBHEHUS ABYX PEAKUUI, XapaKTepm3yoLIMe XMMNUYECKME CBOMCTBRA
xnopuaa xenesa (lll), n yKasaHbl NpM3HaKM UX NPOTEKAHUSA:

1) FeCls+ 3AgNO; = Fe(NO), * 3A8C!-

2)  BbinaaeHue 6e10ro TBOPOXKMUCTOrO OCa/IKa;
3) FeCls + 3NaOH = Fe(OH)3; ] + 3NaCl
4)  BbinageHue byporo ocaaxa

OTBET NPaBWbHbIN U NOJHbIN, BK/IOYAET BCE HAa3BaHHbIE 3/1IEMEHTbI 4
MpaBUNbHO 3aMMCcaHbl TPU 31eMeHTa OTBETa 3
MpaBWAbHO 3anMncaHbl Ba 3/1eMeHTa OTBETA 2
MpaBuUNbHO 3aMMCaHO OAMH 3/IeMEHT OTBETa 1
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Bce anemeHTbl 3anncaHbl HEBEPHO MW OTCYTCTBYHOT 0
MakcumaneHoili 6ann 4
24, MpoBeanuTe XMMUYECKME PEaKUMW MexKay pacTBopom xnopuga Kenesa (lll) u BbIGpaHHbIMK BeLLECTBAMW B COOTBETCTBUM C

COCTaB/IEHHbIMM YPAaBHEHUSAMW peakuuun, cobntogan npaBuaa TeXHUKM 6esonacHocTu . MNpoBepbTe, NPaBUIbHO /1M YKa3aHbl B OTBETE Ha
3aZlaHune 23 NPU3HAKM NPOTEKAHUA peakuuii . Npu HeO6X0AMMOCTM AOMONHUTE OTBET MU CKOPPEKTUPYITE €ro .

CopeprKaHue oTBeTa U YyKa3aHUA N0 OL,eHNBAHUIO Bannbl

XMMUYECKUI 3KCNepUMEHT BbINOIHEH B COOTBETCTBUMN C MHCTPYKLMEN
K 3agaHuto 24:

o oTbop BewecTB npoBeaéH B COOTBETCTBUU C
NYHKTaMm 3.1—-35 MHCTPYKLUNHK;
o CMellnBaHne BeLLecTB BbINOJIHEHO B COOTBETCTBUN C
NYHKTamu 3.6—3.8 WMHCTPYKL UK
XMMUYECKMI 3KCMEPUMEHT BbINOJIHEH B COOTBETCTBUM C MPAaBUAAMMU TEXHUKM 2
6e3onacHoCTH
MpaBuia TeEXHMKM 6e30NacHOCTU HapyLLEeHbl NPy 0TOope UK CMELUMBAHWUM BELLECTB 1
MpaBuaa TeXHMKM 6E€30NaCHOCTU HapyLLEeHbl Kak Npu oT6ope, Tak U NPU CMEeLnBaAHUN 0
BeLLecTs
MakcumarneHelili 6ann 2

Mpu HapyweHUU Npasuan mexHUKuU 6e30MacHoCMuU, KOmopoe MoXem HaHecmu yuepb
300p08bI0 COMO20 IK3AMEHYEeMO20 Unu Opy2ux y4acmHUKO8 IK3aMeHd, IKCrepm
0653aH NPeKPamumeo 8biNoAHeHUEe IKCepumMeHma oby4arowumcs

MakcumanbHoe Yncno 6annoB 3a BbiNOJHEHUE pa60'rb| =40.
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