AHAJIUTUYECKAS CIIPABKA
ITIO MPOBEJAEHHNIO PETUOHAJIBHOI'O 3TAITA OJIMMIINA/IBI HIKOJIBHUKOB ITO
XUMHUHN
(POCCHSI, XABAPOBCKHI KPAN)
19 anBaps —21auBapsa 2021 rona

B pernonampHOM 3Tame OMUMMMAIBI IIKOJIBHUKOB 1o XuMuu (Poccusi, XabGapoBckuii kpaif)
ydacTBOBal 23 IIKOJBHUMKA TPEX BO3pacTHBIX rpymi: 9-oro, 10-oro u 11-oro kiaccoB. Komanna
JEBATUKIACCHUKOB ~ COCTOsIa M3 [  4YelOBEeK, JeCATHKIAacCHMKOB 3 10  dyemoBek U
OJIMHHA/IIIATUKIIACCHUKOB U3 6 yenoBek. XyXe BCeX BBICTYNUIM OJUHHAIIATUKIACCHUKH, CPEJHUN Oa
no nByMm typam — 14,1 (10,1%), ny4me Bcex — JeCATHKIACCHUKH, cpenuuid Oamn — 38,8 (27,7%) u
JCBSITUKIIACCHUKH BBICTYIHIH oauHakoBo, u 10,1 (7,2%), cooTBETCTBEHHO.

B nessitom knacce 1 mpusep, B 1ecsiToM Kiacce 4 npusepa, B oJuHHaAIaTOM kiacce 1 npusep. [o
CPAaBHEHMIO C NPONUION OJMMIHMAAON pe3yibTaThl Xyxke (2 moOeautens, / HPU3EPOB), YTO MOXKHO
OTCYTCTBHEM CMEHBI «HTEeNIeKT», I/ie NKOJbHUKAM YUTAIU JIEKIUH 110 U30paHHBIM pa3fesiaM XUMHH,
HE BXOJSIIMM B IIKOJAbHBIA Kypc. Takke He OBUIO KOHCYJIbTAllMMi HENOCPEACTBEHHO IEpej
TEOPETUYECKHM KYPCOM U MacTep-KJIacCOB IO SKCIEPUMEHTAIBHOMY TYPY.

Teopernueckuii Typ
9 kJiacc

B xpaeBoM sTane onuMnua bl MKOJILHUKOB MO XUMHH PUHUMAIIN ydacTue / IIKOJbHUKOB. bbuin
WCIIOJIb30BaHbl BCE 3aJaHMsl, NPEMJOKEHHBIE LEHTPAIBbHOM MeToAaudeckor komuccued. Kaxknas
3a7a4a omeHuBanack B 20 0amioB, o0IIee KOJIMYECTBO OAJLIOB 3a MATh 3aaaHuii coctaBmiio 100.

KoMansa NeBSITUKIACCHUKOB BBICTYIHJIA B 3TOM rojay ciabee, yeM B mponuiom (7,21). Tonbko
OJIMH HIKOJLHUK HaOpaJ Gaiiel IO IBYM 3ajadyaM; MATh HIKOJbHUKOB IO OJHOM 3ajaue.

B nenom, 3amanus Tpyasele. C yd4eToM JAMCTAaHIMOHHOIO OOYY€HHS W JPYTMX MUHYCOB,
OJIMMIIMAJHbBIE 3aJaHHUS OKA3aJIUCh CIIOKHBIMH, NPAKTUYECKH HEPEIIAEMBI, YTO MOYKET IPUBECTU K
Majol 3aWHTEPECOBAHHOCTH IIKOJbHUKOB K JajbHEHIIEMY H3yYEHHI0O XMMHMHU U Yy4acTus B
OJIUMITHAJIE.

[IIkonpHMKaM 9 Kjacca HE XBaTaeT HABBIKOB M YMEHHs aHAJIM3MpPOBAaTh YCIOBHUS 3alayM,
I10JIb30BATHCS MOJICKa3KaMH, IPABUIILHO JIENIaTh BBIBOJBL.

Cpennuit 0Oanmn, HaOpaHHBIA IIKOJBHUKAMU 3TOM BO3pAaCTHOW TpYyNNbl 3a BCE 3aJaHUs

TEOPETHYECKOTO Typa, cocTaBmi 3,4 OGaa.
3agaua 9-1.

3anaya pemraemasi, MbITAIACH pPelIaTh BCe yJacTHUKU. Ho 11 MIKOJIBHMKOB OKa3ajlach CI0KHOM.

[IpyurHy OKpacku HTPHUPOJTHOTO MHHEpana OOBSCHWI TOJBKO OAWH ydeHUK. IIIKOJBHUKHM 3amuchIBalOT

(dbopMyIly BellecTBa Ha OCHOBAHWM KauyeCTBEHHBIX pacCyKJEeHUH, 0e3 MOATBEPKACHHS pacueTaMu; He



3HAIOT Ha3BaHUS MPUPOTHBIX MHUHEPATIOB, KPUCTALUTMYECKUE pemieTku. KpoMe Toro, MIKONBHUKH HE
3HAKOMBI C IEPMAHTaHATOMETPHUEH, THTPUMETPUYSCKUN aHAIU3 Ha TAKOM YPOBHE JUISI HUX HE 3HAKOM.

N3 20 GayioB TOJIBKO OJWH IIKOJIBHUK HaOpan 3,5, Tpoe — mo 3 Oamra, oguH — 2,5, 1Boe
MPAaKTHYECKH HE CMOTJIM pemuTh 3anavdy. Cpennuii 6amr o 3amade cocraBwi 2,14, a % BBITOTHEHUS —
2,08.

3agaua 9-2

3agaya okasajiach Ui IIKOJHHUKOB CJIOJKHOM, CBSi3aHA CO 3HAHMEM CBOMCTB HEMETAJIOB M HX
COCIMHCHWH.  YUYEHHWKM HE 3HAIOT HWOHHBIC COCIWHCHHMS HEMETa/UIOB, HE MOTYT pacCUUTHIBATh
KOHIIGHTpPAllUM KHUCJIOT B pacTBOpe. 3ajauy He Opaluch Naxke pemartb. B 3amade omeyaTka — BMECTO
CJIOBA aKBAaKOMILJICKCHI HAIlEYaTaHO aBUAKOMILICKCHI, YTO HEJOITYCTHMO.

Cpennnii 6ain no 3agaue cocrapui 0, BemmomHeHus — 0%.

3amaua 9-3

3amaya O4eHb CIIOXKHas, HE AJs perHoHanbHOro 3Tamna 9 kmacca. He ¢opmynupoBano mousitue
MOJIBHBIX cooTHOmeHUH. [IIKONbHUKH HEe TOHMMAIOT, KaK peIiaTh 3aJladl CO CIUIaBaMH, B OCHOBHOM,
MIPUBBIKJIM PEIIaTh 337291 TOJIBKO C PAaCTBOPaMH BEIIeCTB. HUKTO HEe MPUCTYIHII K PEIICHUIO 33 [a4H.

Cpennuii 6ait no 3agade coctaBui 0, % peimonHeHus — 0%.

3agaua 9-4

3amaga TpeOyeT 3HAHWS CBOWCTB IIEJIOYHBIX METAIOB, KOHKPETHO CBOMCTB KHCIIOPOIHBIX
COCMHEHUI M WX pa3HOE OTHOIICHHE K KUCIOPOIY BO3IyXa, YTO MPUBOIUT K 00OPA30BAHUIO PA3TMIHBIX
coequHeHui. [lIkonbHUKKM HE MPHUCTYNalu K PEIICHUIO 33/1a4H, MOCKOJBbKY HE UMEIOT ONpeaeNeHHBIX
3HAHWUW, HE TIOHUMAIOT KPUCTANIMYECKUE PEIICTKH, AJIsi HUX TEPMHHOJOTHS OKaszajnach cioxHoi. HukTo
HE TIPUCTYIHJI K PEIICHUIO 3a]a4H.

Cpenuuii 6ain BemmonHenust — 0, uro coctaBuino 0%.

3amaua 9-5

3aaya WHTEpECHasl, UMEEeT CBs3b ¢ (PU3UKOM, TpeOyeT 3HAHUE TEPMOAMHAMUYECKUX PACUETOB U
Ha NEpBBIM B3IV KakeTcs pemaeMod. K pemeHuro 3ajauu NpUCTYyNWIO JBA 4YEJIOBEKA, HO CMOTJIHU
pemmmTh MyHKT 1, T.e. OmpeneNuTh Maccy, o0bEM W TiyOmHy 3anexu. OIUH W3 YYaCTHUKOB CMOT
paccuuTaTh KOJMYECTBO M30TOIOB, APYTOM MBITAJCS paccuuTaTh TEIUIOBOUW 3ddekt peaknun. OnuH u3
IIKOJILHUKOB HaOpan 5 6amioB, apyroii — 4 6asna.

Cpennuii 6ay1 BeimostHeHuss — 1,29, uro cocraBmiio 6,45%.

10 xaacc

B onummnuange mpuHMMAanM ydacTHE JECATh YEeNOBEeK. B pernoHampHOM JTame OJUMITHAIBI
IIKOJILHUKOB TI0 XUMHUH ObUIM UCTIONB30BAHBI 5 3aJaHUi, MPeII0KEHHBIE IIEHTPaTbHOW METOIUYECKON
komuccuer. Kaxnas 3agada oneHuBanack B 20 0ayuioB, o0Iee KOJIWYECTBO OAJJIOB 3a IAThH 3aJaHMi
cocraBmio 100. MakcuManpHBINA OalT IO TEOPETHUSCKOMY TYPY Y OJHOTO y4YaCTHHKA COCTaBHI 23,5

68.)'[.]'[8., Y 4CTBIPCX YUACTHUKOB OT 10,5 0 8 68.J'IJ'IOB, Y OCTAJIbHBIX MIKOJIBHUKOB PE3YJIbTAThl HU3KHUC.



Cpennuii 6ai, HaOpaHHBIM MIKOJFHUKAMHU 32 BCE 3a/IaHUSI TEOPETHUECKOTO Typa, COCTaBMII 7,2,
3agaua 10-1.

3aaya MoCBALICHA U3YYEHUIO PEaKUil OCAKACHUIM B pacTBOPAX JEKTPOJIUTOB, U OOJIbINAs YaCTh
pElIeHHs COCTOUT M3 MAaTeMaTHYEeCKHMX pacdyeToB COCTaBa PACTBOPOB U IMOJYUYEHHBIX OCAJIKOB [0
MIPOBEJICHUS PEaAKIINH, TTOCTe PYIIBTPOBAHMS U TPOMBIBAHHSI OCAIKOB, IPOKAIMBAHUE OCAIKOB.

B Bompocax 3amaun Tpedyercs HanmucaTh 6 ypaBHEHUH, a B OTBETaX MPUBOIUTCS TOIBKO 5.

Bce myHKTHI 3371auu B MPUHIIMIE JOCTYITHBI ISl PEIICHHS IIKOJIHHUKAMHU, HO MHOTHE U3 HUX
ObUTM UM HEMOHSTHBI, TO3TOMY OHU BBIMIOJIHSIIN OECIOIe3HbIe pacyeThl, KOTOPhIE HUKAK HE MOTJIH ObITh
YUTEHBI.

B 3agaue MHOTO CJIOXHBIX PacdyeToB, HEOOXOMUMBIX MJISi TOATBEPXKACHUS M OIpPEICIICHUS
(dbopMyI1 BelIeCTB M HAMKMCAaHUS ypaBHEHHH peakuuid. OJHAKO B CUCTEME ONpPEeNICHIs] MHOTHE PAacUYEThI
MIPAKTUYECKH HE YYUTHIBAIOTCS. [10CKOIBKY OlleHMBAETCSl TOJBKO KOHEYHBIM pe3ynbTar, TO (pOopMyIbl U
ypaBHEHHE MOTYT OBITh 3allMCAHBI B PE3YJIbTATE JIOTHYECKUX YMO3AKIIOYSHHH 0€3 pacueToB.

B utore u3 10 yqyacTHUKOB 6 IPUCTYIIIIN K PEIICHUIO 33/1a4K U TOJIbKO | Habpan 4 6aria.

Cpennwmii 6ayn BeimotHeHus — 1,3, 9ro coctaBwio 6, 5 %.

3agauya 10-2.

CocTaBuTenb CBOJUT K MaTeMaTHYECKUM OIEpaIisM ¢ CUCTEMaMH ypaBHEHUil, B TO BpeMs Kak
XUMHYECKOH WH(pOpMaled i pelIeHUs MPAKTUYSCKH He TpeOyeTcs, TOJIbKO B KOHIE MyTEM
CpaBHHBAHMSI IOJTYICHHBIX YUCEIT MBI TTOI0MPAEM TTOIXOISAIINI SJICMEHT.

3amava crana Obl Ooee XUMUYECKOW M Oojiee pemaeMoil ¢ MPUBICYCHHEM XUMUU U DKOJOTHUH,
eciy OBl aBTOPHI MOJICKA3alU 4YTO pedyb HAET O MPUPOIHBIX COSAMHEHUSIX, MOACHSIN, UTO S — O3HAYaeT
coeuHeHne, 00pa30BaHHOE 3JIEKTPOOTPULIATENBHBIM 31eMeHTOM. Emie myumie nmonckasaTh, 4To OyKBa,
o0o03HayaoIas COEIWHEHHE, CO3BYYHAa JIATUHCKOMY Ha3BaHHUIO JJIEMEHTAa, BXOJAIIEr0 B COCTaB
COEIIMHEHUS, XOTS 3TO CIHIIKOM.

Ommoka B oTBeTax (c.24)
Fe,03-3H,0 unaue 2Fe(OH); — moBTopsier CazAl,Og.
Heo6xomumo 66110 yka3aThk, YTO HUQPHI B UHIEKCE YKA3bIBAIOT HA YHCIIO COCTUHEHHM, XOTSI OOBIYHO IS
ATOTO CIYXHUT MHOXHUTENb. Cpennuit 6amn BoimonHeHust — 0, yto cocraBusno 0 %.
3anauya 10-3.

3ajada COAEPKUT MaTepHall, OCHOBAaHHBIM Ha CBOMCTBAX HEOPraHWYECKHX COEQUHEHUH. Bokpyr
OCHOBHOTO 3aJIaH¥sI HAKPYYE€HO MHOTO TTOCTOPOHHEH, OTBJIEKaroIIel nHPOPMAIIHU, YTO IE30PUCHTUPYET
IIKOJIbHUKA. Ha Hamr B3riisi] Hemb3si BMECTUTh BCIO HEOPTAaHMUYECKYIO XMMUIO B OJIHO 3amanue. Jlaxe s
pacIIMpeHHONW MIKOJBHON TporpaMMbl HEOMPABAAHHO BKIIOUEHBI 3a/laHUs C KOOPAMHAIMOHHBIMU
COCIMHECHUSIMHU, SHEPIeTHKON CTPYKTYpHBIX CBs3ed. HeT OOHYCHOW 3amayMi W 3TO TICHUXOJOTHYECKH

HCETaTUBHO BJIMACT HA YYHaCTHHUKOB.



K pemenuto 3agaun npuctynuio 4 denoBeka. MakCUMAalIbHBIN Oaii 3a 3a/ady y OJHOTO IIKOJIbHHUKA
12,0. Cpennuii 6amn BeinonHenus — 1,60, urto cocraBuio 8,0 % ycnemHocTu.
3agauya 10-4.

3amaua mpencTaBiseT M3 ceOs permaemblii BapuaHT. [lepBas 4acTh — BBIBOJ MOJICKYJISIPHON
dbopMynbl. Bropas dacTe — ypaBHEHHsI W LEMOYKH MpeBpamieHuil. J[aHHbIE 2JIEMEHTHI BXOISAT B
mporpaMmMmy 10 kmacca W MOTYT OBITH PENICHBI YYaCTHHKAMH OJMMIHAIb. EJIWHCTBEHHOE, 4YTO,
BO3MOJKHO, TSDKEJIO — TOHSTHE XUPAIbHOCTU U CTepeou3oMepoB. He Bce MIKOIBHUKH CMOIJIM €ro
MIPUMEHHUTD, U300pa3uB OOJIbIIIEE KOJIUYECTBO H30MEPOB, YeM TPeOyeTCsI.

ToybKO OJWH MIKOJLHUK HaOpan 8 OayioB, JBa IIKOJbHHMKA HaOpamw 3a 3amady mo 6,5 Gasia.
Cpennnii 6amn BeimonHenuss — 3,0, urto cocrapmwio 15,0 %.

3agaua 10-5.

3amava mpeacTaBisieT coOOM OIEHKY TePMOJMHAMUYECKHX XapaKTEPUCTHK PEAKIH C ydacTUEM
OopraHnyeckux coenuHeHuil. Heo6xonumo ObLIO HaMKCaTh YpPaBHEHUS PEaKUUi U30MEpPHU3AIUN AIKaHOB U
OTIPEICNIUTH JTUOO0 SHEPTHIO OTACIBHBIX CBA3EH, TMO0 SHTANBIUIO (TETI0BOM 3¢ dekT) peakuuu. B ogHOoM
U3 TYHKTOB 3aJaHHWs HEOOXOAWMMO OBUIO paccYuTaTh OJHTPONMHIO PEAKIUH  H30MEpHU3AIlUH,
MIPEIBAPUTENILHO OIPEIeINB KOHCTAHTY PAaBHOBECHS 10 PABHOBECHOTO COCTaBY M30MEPOB.

3amaua perraeMa, TEPMOXHUMHUYECKHE PacueThl BXOAAT B MIKOJIbHYIO porpammy 10 kimacca. OnHako
OoJbIlIasi YacTh IIKOJILHUKOB HE CIpPaBUJIach C pPEIICHUEM 3a1av, T.K. HE CBs3ajla DHTAIBITHIO
o0Opa3oBaHMs TPOAYKTOB W PEAreHTOB C CYMMOW DJHEPrUi CBS3€H B COOTBETCTBYIONIUX MOJICKYJaX,
MOATOMY IIPAKTUYECKU HE TTPUBEIEHBI PACUEThI BEJIMUUH AHC.

B orBerax, ecnmu OHM ObUIM, B OCHOBHOM TWIPEUIarajiiCh TOJBKO YpPaBHEHHUS H30MEpU3AINH
YIIEBOJOPOAOB M CTPYKTYpPbl HM30MEPHBIX MOHOXJIOPAJKAHOB. TepMOJMHAMHYECKHE PACUETHI C
WCIIOIb30BAaHUEM SHTPOINHH, dHeprun ['mb0ca 1 KOHCTAaHThI PAaBHOBECHUS HE MPUBOJUIUCH. TOJBKO OAUH
IIKOJIFHUK HabOpan 5 6amios, Bropoi — 4 6amna. Cpexanuii 6amn BeImoiHeHUs — 1,3, uro cocraBmino 6,5
%.

11 kaace

[TpuarMano ydactue 6 MIKOJBHUKOB. B KpaeBOM dTame OJUMIHUAABI IIKOJBHUKOB IO XHUMHH
OBLTM MCTIONB30BAaHBlI 5 3aJaHUi, TPEMIOKCHHBIC IIEHTPAJbHON MeToAudecko komuccuen. Kaxmas
3a7a4a oneHuBanack B 20 0amioB, o0IIee KOJIMYECTBO OALIOB 3a MATh 3aaaHuii coctaBmiio 100.

OnauH U3 MIKOJILHUKOB MOKa3aJl MAKCUMAIIbHBIN pe3yibTaT 3a TeOpeTHUECKUid Typ — 27 6aios, y
Opyrux peost  pe3ynbTaThl HU3KKE. CpemnHuil Oaisi, HaOpaHHBIA NIKOJBPHUKAMH 3a BCE 3aJaHUs
TEOPETHIECKOTO Typa, cocTaBmi 6,3.

Bce 3amaun B TEOPETHUECKOM Type MeperpyKeHbl MaTEMaTHIECKUMH pacueTaMu, 3aJJaHUsI UMEIOT
OUYEHb TPOMO3JKUE YCIOBUS U JUIsl PEeLICHUS KaKI0W 3a1auu TpeOyeTcs 60bII0oe KOJMMYECTBO NCHCTBUM.

Jlnsi BBIMOJHEHUS TakuX OOBEMHBIX 3amauy TpeOyeTcst ropaszno Oosblie cuil U BpemeHu. OOiiee



BIIEYATIICHUE OT 3a7a4 TEOPETHYECKOTro Typa: BCE 3a/aydl MeperpykeHbl WH(popMaiuei, KOInuecTBOM
JNENUCTBUNA U MAaTEMAaTHYECKUMU PACUETAMU.
3amauya 11-1.

3amaua B Oonblled cTeneHW peniaemas. B 3amade HEKOpPpEeKTHO BbIOpaHbl OYKBBI IS
0003HAaYCHHUSI MOHOMEPOB H JIUMEPOB, COBITAAIONINE C CHMBOJIAMH XHMHUYECKUX JJIEMEHTOB U BEIIECTB,
MO3TOMY IIKOJIBHUKH HE CMOTJM OoTiu4uTh BemectBo C ot yriepona, F, ot ¢ropa, | or-iioma. K
PENICHHUIO 3a/1a49H MPUCTYIIATH BCE YIACTHUKU OJIMMITUAIBI
Jlyuymuii pe3ynbTar y ogHOTO ydacTHHKa —5,0 GayuoB. OcTanbHbIC 3a pelieHUe 3ajadu HabOpamu 2-3
6aya. Cpengnuit 6amn BeimoaHenus — 2,16, uro cocrasmio 10,8 %.

3agaua 11-2.

3amaua MPakTHYECKH HEpelraeMa, MIKOJIBHUKH MOTJIM Obl OOpaTHTh BHUMAaHWE Ha snurpad u
COIOCTAaBUTh MOJICKA3Ky C PEAKO3EMENbHBIMU AJIEMEHTAMH, HO OHH €0 HE BOCIOJB30BAIKCh. 3ajaya
HAarpoOMOXJeHa pacueTaMH, HCIOJIb30BAaHUEM BEIIECTB HEMOCTOSHHOrO cocTaBa (OepToiuihaamMu).
[ToHsTHE U30CTPYKTYPHOCTH TSI ITKOJIBHUKOB HE3HAKOMO.

MakcumManpHBId Oyl 3a 3amady y omHoro mkoibHMKa 2,0.  OcranpHbIe yYaCTHUKHA HE
npuctynanu k 3anade. Cpeanuii 6amn Beimonnenust — 0,33, yto cocraBuio 1,7 %.

3agauya 11-3.

3amaya Ui yYACTHUKOB OKa3allaCh OYEHBb CIOXKHOW. VICHONB3YIOTCS MEKIUCIHUILIMHAPHBIE
3HAHHUS TI0 CTEPEOMETPUH W KPHUCTAUIOXMMHHU IS ONPEICIICHUS MOJSPHOH MAacChl OPraHHYECKOTO
COEIMHEHMUS, YTO OUYEHB CJII0KHO MIPUMEHUTH IS IIKOJILHUKOB ATOW KaTErOpHH

K pemienuto mpucTymnusI TOIbKO OJIUH IIKOJIBHHUK, HO HE HA0pall HU OAHOTO Oasa.

Cpennuii 6ai1 BBITOJIHEHUST CaMblid HU3KH U3 1sath 3a1a4 — 0, uro coctaBmio 0%.
3agauya 11-4.

W3 mpeiokeHHBIX 3a/a4d MO OPraHWYEeCKOM XHMMHUHU 3Ta 3ajadya OKa3alach BIIOJHE peliaemas,
IIKOJIbHUKH MOTJIM pacmu@poBaTh CXeMy MpeBpalIeHHid, T.K. 3TO YPOBEHb IIKOJIBHOW MPOrPaMMBI.
[lermouka mpeBpaleHuil pelraeMa, Majlo alredpandyecKuX BBIYMCICHUM, KOTOPHIE TaKKE MOTJIM OBITH
npuMeHeHsl. K periennio 3a1auu NpyucTyNUIIN J1Ba yYaCTHUKA, OJJUH U3 KOTOPbIX HaOpai 15,5 Ganos.

Cpennwii 6ain BeinonHenus —2,75, urto cocrasmio 13,75 %.

3agauya 11-5.

W3 npenytokeHHBIX 3a4a4 3Ta 3a7a4a OKa3ajlach caMOM MHTEpEeCHOU B 3ToM Type. Ho yuacTHuKOB
MoJIBeNTM 3HaHWSA (pu3udeckod Xumuwd. [lepBbId MyHKT 3aJa4¥l YYaCTHHKH IIOCTAPAIUCH BBHITIOTHUTD.
[TonoxxutenpbHBIM  SIBISICTCSI  MPUBEACHHE OCHOBHBIX  pacueTHBIX Qopmyn. bBeimm  momeITKe
MIPOaHATH3UPOBATh IpadUK U UCIOIH30BATh pacyeTHhIE (HOPMYIBI. Y MIKOILHUKOB OTCYTCTBYET MOHSITHE
KOHCTaHTHI paBHOBecus1. OquH yuyacTHUK Habpan 4,5 6amna, npyroit —2 6ana.

Cpennwmii 6ay BeimostHeHuss — 1,1, 9rto cocrasmiio 5,42 %.

3KCHEPUMEHTAJIBHBIN TYP



3aaun SKCIIEPUMEHTAIFHOTO Typa MoJ00paHbl C YI€TOM BO3PACTHOW KATETOPUU IIKOJIHHUKOB U
HE TPeOYIOT CII0KHOTO 000PYAOBaHUS, UYTO JENAET MOCTAHOBKY SKCIIEPUMEHTA BIIOJIHE JOCTYMHOW. s
MIPOBEJICHUS MTPAKTHYECKOTO Typa ObLI 3apaHee MOArOTOBIICH OOIIUI CIIMCOK HEOOXOJMMBIX PEaKTHBOB H
00opyI0BaHUS.

OtpunareIbHBIM MOMEHTOM  SIBIISIETCS OTCYTCTBHE OKCIEPUMEHTAILHBIX  KOHCYJIbTAIUH,
MO3BOJISIFOIIMX PAacCMaTpPUBaTh AHAIMTUYECKHE TOHKOCTH B TEXHHKE BBIMOJHEHHUS OSKCIICPUMEHTA,
KaueCTBEHHOTO0 YW KOJMYECTBEHHOTO aHajIN3a HEOPTaHWYECKUX M OPTraHMYECKHX BEIIECTB, PACUCTOB, a
TaKXKe JAIONIUEe BO3MOXKHOCTH IIIKOJbHUKAM ITOATOTOBHTHCS K BBIIOJHCHHUIO OIBITOB, HPUOOPECTH
HABBIKU U MMOJIYYHUTh IOBOJBHO BHICOKUE PE3YJIbTATHI.

Pe3ynbTraT BBINOIHEHUS SKCIIEPUMEHTA Y IKOJIBHUKOB 9 kiacca ot 92,5 1o 20,0%; 10 kmacca ot
97,5 no 30,0%; 11 xmacca ot 37,5 mo 9,75%. BeImonmHeHe TPaKTHYECKOTO Typa MO BCEM Kilaccam
cocraBmio 75,83%; cpennmii 6amr — 23,81.
9 kJjacc

3amanue, B I€JIOM, OBLIO COCTABIICHO TPAJAWIMOHHO — KAYeCTBEHHBIM aHAIW3 AaHWOHOB.
HeobOxomuMo OBUTO ONPENEUTh COACPKUMOE IIECTH MPOOHUPOK, COAEPIKAINUX PACTBOPUMBIC B BOJC
BeniecTBa. [Ipy BBITIOJHEHWH KA4YEeCTBCHHOTO aHaIM3a Uil OOHApY)KEHHsS COCIMHCHHU y4acTHUKaMHU
OBUIM COCTaBJICHBI 2 MAaTpPHUIBI — OJHA TEOpETHUYecKas, Jpyras — SKcrepuMeHTaibHas. CpaBHEHUE
MOJIYYCHHBIX PE3yJbTATOB IMO3BOJWIO  TPAKTHYECKA BCEM MIKOJBHHKAM TPABUIBHO ONPEICITHTh
BEIIECTBA  COCTABUTH YPABHCHHUSI PEAKITUH.

Opnako, HapsLy ¢ TPAAUIIMOHHBIM OMpEIeIeHHEeM MHAUBHUIYATbHBIX COSIUHEHUH B MPOOHpKaX,
MIPUCYTCTBOBAJIO 33/IaHKE Ha OIpeie]ieHre OMHAPHBIX CMECEH.

BoNBIIMHCTBO MIKOJLHUKOB HE OOpPATHIIM BHHUMAaHHWE HA TO, YTO CMECh COCTOUT M3 HECKOJBKHX
KOMITOHCHTOB, & UMEHHO JIBYX, MTO3TOMY ONPEICSISUTA OJWH KOMIIOHCHT B OMHApHOW CMECH W Ha JTOM
3aKaHYMBAJd AKCIEPUMEHT. Bce yuacTHUKM HE CMOIJIM HalMcaTh ypaBHEHUE PACTBOPEHHUS THAPOKCHIA
IIMHKa B HM30BITKC aMMuaka. MHOTHE WIKOJIBHUKUA HE 3HAIOT MPABWIBHOW 3amucu (GOpMyIbl THApaTa
aMMHaKa.

Bonbmas 4acte y4acTHUKOB CIpaBHiIach ¢ 3aj1aHueM, Habpas ot 37 g0 31.5 6ammo (85%). [IBa
mkonbHrKa Habpamu mo 37,0 u 35 6amnos, coorBeTcTBEeHHO, Ba — 32 1 31.5 6amna, octansHbie oT 21,5
1o 20,5 6amnoB. TonbKO OJUH YYACTHUK HE BBITIOTHUII MIPAKTUYECKOTO Typa U HaOpas 8 Gaos.

MaxkcuManpHBIH 0aul 3a IKCIEPUMEHTANBHBI Typ — 37 0aiyioB, MHHUMAIBHBIA — 8 Oayuios.
Cpennuii 6aimt — 26,4, BeimonHeHune — 66,0%.

10 knacce

3amaHue  OKCIEPUMEHTAIBHOTO  Typa CBOAHWTCA K  KOIWYECTBEHHOMY  OIpPENCTICHHUIO

MPEJITIOKEHHBIX JIBYX KHCIIOT, BBIBOJIC PACUCTHON (POPMYJIBI, CBSI3BIBAIOIICH MAcCy KHUCIOTHI ¢ 00BEMOM

IeJao0o4u, HOHIG)IHIGf/i Ha TUTPOBAHUC. B ocHOBHOM YYaCTHHUKH C 3aIaHUCM CIIPaBUIIMCh.



B cucreme onenuBaHus — (PaKTUUYECKU OLIEHUBAIOTCS HE MMEIOIIMECS HaBBIKM, a CIOCOOHOCTH
OBICTPON MPAKTUYECKON peain3allii BU3YaJbHO MOJYYEHHBIX MHCTPYKLUHWH, mpuueM B TeueHue 15-20
MUHYT. CHSATHE OAJJIOB 32 HETOYHOCTh TUTPOBAHMS HEKOPPEKTHO. Omnldka TUTPUMETPUUECKOTO METO1a
coctaBisieT 1-2%, HO 3TO omMOKa HE yJYacTHHKA, a METOa U U3MEpUTENbHOM nocyabl. OTkioneHus 0,1-
0,2 M1 nexaT B 007aCTH MOTPEIIHOCTH METO/1a M HE JIOJDKHBI HaKa3bIBaThCs CHATHEM | Oara.

[Tynkr 3 kacaercst BbIBOAa (Gopmyn 2 mo 2 Oamna: B omucaHuu (GopMynbsl HE 00O3HAYEHBI,
IIKOJIBHUK MOYKET MPUBECTH JIOTHUECKH. [IyHKT 4 — MpaBUIILHOCTH pacdeTa MacChl HE PerilaMeHTHPOBaHA
HUueM: HU AM, Hu % M, T.€. MOJTHOCTHIO OTJIaHA HA OTKYII JKIOPH.

Pe3ynbTaThl 3KCIEPUMEHTAIBLHOTO Typa — OJHMH INKOJbHUK HaOpan 39 OamioB, oguH — 37,5
0ayioB, 2 ydacTHHKa — 1o 37-36 6auios, Tpoe — 32 6auta. OauH MKOJIBHUK Habpan 29 6amios. Cpennuid
6amn cocrasmi 31,6; mpoueHT BeimonHeHus — 79,0%.

11 kaacc

3amaHue JKCHEPUMEHTAIbHOTO Typa CJIOXHOE, TaK Kak SBISETCS KOMOWHHUPOBAHHBIM,
UCIOJIb3YIOTCS KAUECTBEHHBIE PEAKIUU U KOJIMYECTBEHHBIC XaPAKTEPUCTUKU OPTaHMYECKUX BEILECTB.
[IKOJIEHUKH 3TOH KaTETOPUH XYyXKE BCEX CIPABHIINCH C AKCIIEPUMEHTAIBHBIM TYPOM.

DKCcIepUMEHTATBHBIN TYp JJIsl Y9aCTHUKOB OKa3aJICs JOBOJIEHO CIIOKHBIM IO DSy MIPHYUH:

1. He cMornu BoCIONBb30BaTbCcS 3HAYEHUEM KOHCTAHT JUCCOLMALIMU TMPEUIOKEHHBIX KHUCIOT U
COMOCTaBUTh MX C COOTBETCTBYIOIIMMHU BELIECTBAMH, XOTS (OPMYIbl KUCIOT ObUIM MPEIJIOKEHBI,
PAacCIIONIOKUTH KUCIOTHI MO YBEITUYEHUIO (YMEHBIICHNIO) KUCIIOTHOCTH.

2. He cmormm caenath MpOrHO3 O CKIIOHHOCTH HATPUEBBIX COJIEH 3TUX KHUCIIOT, paclpeieinTh Ha
IPYIIIBI [0 XapaKTepy Cpe/ibl B 3aBUCUMOCTH OT COCTaBa.

3. He 3Ha10T 0COOEHHOCTH 1IBETOBBIX OTTEHKOB MEHBIX KOMIUIEKCOB 3TUX BEIIECTB.

4. IIkoNbHUKKM HE CMOIJIM COCTaBHTH ypaBHEHHE pPEaKIWH KOMIUIEKCOOOpa30BaHUS ¢
MCCIIETyeMBIMH BEIIECTBAMH, XOTS ¢ MHOTOATOMHBIM CIIUPTOM (TJIMIIEPHHOM) YpaBHEHUE PEaKIUU OBLIO
COCTaBJIEHO BEPHO.

PesynpraThl sKcnepuMeHTaIbHOro Typa — oT 15 nmo 3,9 6amra. OauH mKonbHUK HaOpan 15
6amoB, onuH — 11,4 Ganna, pe3ynbTarhl IpYrUX y4aCTHUKOB HU3KHUE.

MaxkcuManpHBIH Oaill 3a SKCHIEepUMEHTaNbHBI Typ — 15 GamnoB, muaumaneHbedi — 3,9 Oasia.
Cpennuii 6amn — 7,78, Bemonnenne — 19,45%.

Ipennoxenus: [IpoomKUTh MPAKTUKY MPEAOCTABICHHUsS CIHUCKOB PEAKTUBOB U 00OPYAOBaHUS,
a TaKkKe HEOOXOIUMBIX METOJAWYECKHX PEKOMEHMANWH JUIS TPOBEICHHS MPAKTHYECKOTO Typa IO
kimaccaM. [IpoMOIKHUTh TPAaKTUKY TPOBENCHHS MPAKTHUYECKUX KOHCYJNBTAIMH M OKCIIEPHMEHTa II0
BO3PACTHBIM KaTETOPHSIM.

[Ipencenatens K0pH peruoHaNbHOTO (XabapoBCKUi Kpaii) aTana
BCEPOCCUMCKOI ONMMITUA Bl NIKOJILHUKOB MO XUMUH,

nmomeHt, K.X.H. [Tagacrok T.b. 31.01.2021r.



