I'JIABA 2.
MeToau4ecKuid aHa/Iu3 pe3yabTaToB OI'J
M0 XUMHH

PA3JIEJI 1. XAPAKTEPUCTUKA YYACTHHUKOB OI'J
11O YYEBHOMY IIPEJIMETY

1.1. KoanyecTBo! y4aCTHHKOB YK3aMEHOB 110 yueGHOMY nmpeaMeTy (3a 3 roga)

Tabauya 2-1
9K3aMeH 2024 r. 2025 . 2026 r.
% OT 001IIeTO % oT 001Iero % ot 001Iero
Yell. yucia Yell. yucia yerl. yucia
yLIaCTHI/IKOB y‘IaCTHI/IKOB y‘IaCTHI/IKOB
orns 898 7,46 821 6,53 909 7,24
I'BD-9 6 0,05 8 0,06 13 0,1
1.2.I1pouieHTHOE COOTHOILIEHHE IOHOIIEH U JIeBylIeK, yyacTBYmux B OI'9 (3a 3 roaa)
Tabauya 2-2
2024 r. 2025 r. 2026 r.
Toxn % oT 001IeTO % ot 001ero % OoT 001IeTO
yen. yuciaa yer. qyupcia yen. yupcia
y‘-IaCTHI/IKOB y‘IaCTHI/IKOB y‘IaCTHI/IKOB
Kenckuit 646 71,94 585 71,25 652 71,73
My»xcKoit 252 28,06 236 28,75 257 28,27

! KonnuecTBo y4acTHUKOB OCHOBHOTO MepHoa IposeaeHus OI'D




KonnyectBo yuactauko OI'D mo yueOHOMY MPEIMETY MO KaTeropusM?

Tabauya 2-3
Ne 2024 r. 2025 r. 2026 1.
n/n Yuacrukn OI'3 yeJl. % yeJl. % yeJl. %
CpeaHasn
1. obuieobpasosaTenbHan
LwKona 595 66,26 516 62,85 598 65,79
CpenHsasn
obueobpasoBaTenbHan
2. LIKONA € YrNyBaeHHbIM
N3yYyeHMeM OTAE/bHbIX
npeameTos 33 3,67 56 6,82 66 7,26
3. M'MMmHa3snA 142 15,81 139 16,93 121 13,31
4, Nuuen 106 11,8 94 11,45 113 12,43
OcHoBHasn
5. obueobpasosaTenbHan
WwKona 21 2,34 16 1,95 11 1,21
OTKpbITasa (cmeHHas)
6. obuieobpasoBatenbHasn
LWwKona 1 0,11 0 0 0 0

BBIBO/] o xapakmepe u3zmenenus Koauuecmea yyacmnuxoe OI'9 no npeomemy (ommeuaemcs ouHamuka koauuecmea yuyacmuukoe OI'D no
npeomemy 8 Yyeiom, N0 OMOeabHbIM KAme2opusim, UOam 00pa308amenbHbIX OPeaHU3ayuLL)

B nenom no npeamery HabmogaeTcesl HecTaOWIbHAs AMHAMMKA: TTOCTIE CHUYKEHUS yncia yyacTHUKOB B 2025 roay (¢ 898 no 821 yenosek) B

2026 rony 3adukcuposan poct A0 909 uenosek. [Ipupoct 3a aBa rona cocrasui 11 yenosek (1,22% ot ypoBus 2024 rona), a no cpaBHenuto ¢ 2025
rofioM poct coctaBui 88 yenosek (10,72%). Hons yuactHukoB OI'D o XuMuu oT 00IIEro 4ncia yyacCTHUKOB SK3aMeHAllMOHHOH kammanuu B 2026
rofy coctaBisieT 7,24%, 4To BepHYJIO TIOKa3aTeb MPakTHIecK K ypoBHIO 2024 roxa (7,46%). Cpenun Bcex MpeaAMETOB IO BEIOOPY XUMHSI 3aHUMAET
4-e MECTO IO KOJIMYECTBY YYaCTHUKOB (IOcje OOIIECTBO3HAHUS, HHPOPMATUKUA U OUOJIOTHH), YTO CBUAETEIHCTBYET O CTAOMIBLHOM HHTEpece K
MIPEeIMETY CO CTOPOHBI BBHITYCKHUKOB, IUTAHUPYIOMIUX MPOJIOJDKEHHE 00ydeHUs B MPOPMIbHBIX Kiaccax uiu yupexaeHusx CIIO mo ecrecTBeHHO-

2 Tlepeuenn kateropuii OO MOXeT ObITh YTOUHEH / JIOTONHEH C YU4ETOM celU(UKH PErMOHAILHON CHCTEMbI 06pa30BaHus



HAYYHBIM U MEJIULIMHCKUM HarpaBineHusM. KonmdectBo yuactHukos ['B3-9 mo xumuu B 2026 rony cocrasuiio 13 uenosek (0,1% ot obero uncna
YYaCTHHKOB), 4TO BhIIIE roka3ateneit 2024 roaa (6 yenosek) u 2025 roaa (8 4enoBek), 0aHAKO A0S OCTACTCS] HE3HAYUTEIIHHOM.

B paspese kareropuii y4aCTHHKOB OTMEYAETCs, YTO OCHOBHYIO MacCy y4acTHUKOB OI'D Mo XUMHUHU COCTABJISIOT OOYYArOIIMECsS CPETHUX
o0meoOpazoBaTeNbHbIX K0T — 65,79% B 2026 roxy. Habmromaercss pocT J0JM yYaCTHUKOB M3 IIKOJ C YrayOJEHHBIM H3YYCHHEM OT/ACIIbHBIX
npeamMeToB: ¢ 3,67% B 2024 roxy 10 7,26% B 2026 oy, 4TO CBHIIETEIBCTBYET O IEJICHANPABIECHHOW MOATOTOBKE o0yJarommxcs k OI'D mo xumun
B JIaHHBIX 00pa30BaTeIbHBIX OpraHu3anusx. Jlojs y9acTHUKOB U3 TUMHa3ui cHu3uIachk ¢ 15,81% B 2024 rony 1o 13,31% B 2026 rogy, 4To MOXET
OBITH CBSI3aHO C OOIIM COKpAIIEHHEM YUCIICHHOCTH BBIITYCKHUKOB B TaHHBIX OO WiH ¢ iepepacipeesieHueM MPUOPUTETOB IIPHU BHIOOPE IK3aMEHOB.
JloJ1 y4acTHUKOB M3 JIMLIEEB, HAIIPOTUB, BeIpociia ¢ 11,80% no 12,43%, 4To CBUAETENBCTBYET O COXPAHEHNUN UHTEPECA K XUMUU B JIMLIESX, /1€ 4acCTO
peaM3yIOTCS €CTECTBEHHO-HAayuHbIe Mpodrun. J[osl YIaCTHUKOB M3 OCHOBHBIX OOIIE00pa30BaTEIbHBIX IIKOJ HE3HAYHTEIhHA M COKparmiaercs (C
2,34% B 2024 rony no 1,21% B 2026 roay).

['enpepHoe pacripesesieHre IeMOHCTPUPYET YCTOMYMBOE MpeodiialaHre ACBYIIEK CPeau YYacTHHUKOB dk3aMeHa: B 2026 romy ux 1oJis
cocraBuia 71,73% (652 uenoBeka), roromeit — 28,27% (257 yenosek). 3a Tpu rojia reHIepPHOE COOTHOMICHNUE OCTAETCS CTAOMIBHBIM: JIOJIS AEBYIIICK
kosiebnercst B mpeaenax 71,25-71,94%. D10 cBUAETENBCTBYET O TOM, YTO MHTEPEC K XMMHH KaK K dK3aMEHY IO BBIOOPY TPAJUIIMOHHO BHIIIE Y
JICBYIIICK, YTO MOXKET OBITh CBSI3aHO C UX OpUEHTALMEH HA MEIMIIMHCKUE M OMOJIOTUYECKUE CICIHUATBHOCTH, TJI€ XUMUS SBISICTCS MPOQUIbHBIM
PEIMETOM.

Bo3MoxHEIE MMPUYIUHBI U3BMCHCHUSA YUCIICHHOCTHU:

1. BonHooOpa3Has AuHaMHKa 4Yuciia y4acTHUKOB (cHMkeHue B 2025 roay u poct B 2026 roay) MoXKeT OBITh CB3aHA ¢ U3MEHEHHEM
MIPUOPUTETOB TIpU BbIOOpE mpenmMeToB g caaun OI'D. B 2025 roxy morio HabI0AaThCsl BPEMEHHOE CMEIIEHUE MHTEpeca B CTOPOHY APYTHX
npeameroB (MH(opmatuka, 6uosorusi), a B 2026 rogy MHTepec K XUMHUHM BoccTaHOBWIiICA. Poct uncna ydactHukoB B 2026 roay Ha 88 yenmoBek
(10,72%) o cpaBHeHuto ¢ 2025 ro0M CBHIETEIHLCTBYET O BO3BPAIICHUH HHTEPECA K MPEIMETY.

2. BoctpeOoBaHHOCTh XMMHUU JJIsl TIOCTYIUIEHUsI B Mpo¢uiibHble Kiaacchl U yupexaeHus CIIO: xumust sBisercs o0s3aTebHbIM WIIN
PEKOMEHAYEMBIM MPEIMETOM JJIsl MOCTYIUIEHUS] B MEAMLMHCKHE, (hapMalleBTUUECKUEe, OMOJOTMYECKUE W XHMHUKO-TEXHOJIOTMYECKUE MPOPHIIH.
CrabuabHbIN HHTEPEC K MPEeIMETY CBUIETENILCTBYET O COXPAaHEHNUH MPECTHXKa eCTECTBEHHO-HAYYHBIX HAIIPaBICHUN MOATOTOBKH.

3. Pa3BuTHe npopuiabHOro 00y4eHus B MIKOJIAX C YIIIyOJIE€HHBIM U3yYE€HUEM IIPEIMETOB: POCT J0JIM YYACTHUKOB M3 LIKOJI C YTIIyOJI€HHBIM
U3YYCHHUEM OTAETbHBIX TpeamMeToB (¢ 3,67% no 7,26%) MOXEeT CBUAECTEIHLCTBOBAThH O IeNICHANPABIEHHON MOATOTOBKe olydaromuxcs k OI'D mo
xuMHH B 1aHHBIX OO, YTO COOTBETCTBYET PETMOHAIBLHOM MONUTHKE Pa3BUTHS TPOPUIBLHOIO 00pa30BaHusI.

(DaKTopLI, MOBJIMABIINC HA TUHAMUKY:

. Coxpanenue BocTpeOOBaHHOCTU XUMMH JUIs 1TocTyIuieHus B yupexaeHust CI1O u npoduibHbIe KIacchl.



CrabunbHas qeMorpaduueckasi CUTyalusi ¥ pOCT YUCIIa BBITYCKHUKOB 9 KIIaCCOB B PETHOHE.
Pa3Butne npodunsHOro 00ydeHus 1 yriyOoJIeHHOTO U3YUYEeHUS XUMHUH B OT/AEIBHBIX 00pa30BaTEeNbHBIX OPraHU3aIHSIX.



PA3JIEJI 2. OCHOBHBIE PE3YJIBTATBI OI'D 11O ITPEJIMETY

2.1.]lnarpamma pacnpeejeHusi TeCTOBBIX 0a/110B yuacTHHKOB OI'D o npeamery B 2026 r.
(Konu4ecmeo yuacmuuKo8, NOJYHUSUIUX MOM UU UHOU Mecmogblil Oau)
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2.2. Tlunamuka pe3yabraToB OI'D nmo npeamery

Tabnuya 2-4
2024 r. 2025 . 2026 r.
[Tonyuniin OTMETKY
Yeol. % Yeol. % Yeol. %
«2» 32 3,56 20 2,44 14 1,54
«3» 162 18,04 74 9,01 62 6,82
«4» 304 33,85 314 38,25 265 29,15
«5» 400 44,54 413 50,3 568 62,49
2.3.PesyabTarel OI'D no ATE peruona
Tabauya 2-5
No Bcero «2» «3» «4» «5»
ATE
/Tt YYaCTHUKOB Yell. % Yell. % Yell. % Yell. %
1 Jluneukun
' MYHULMNANbHbIA OKPYT 36 0 0 7 19,44 12 33,33 17 47,22
5 Bonosckuit
' MYHULMNANbHbIA OKPYT 4 0 0 2 50 1 25 1 25
3 [PASUHCKNI
' MYHULMNANbHbIA OKPYT 50 0 0 5 10 16 32 29 58
4 JaHKOBCKUM
' MYHULMNANbHbIA OKPYT 23 0 0 4 17,39 12 52,17 7 30,43
5 [Job6poBcKuii
' MYHULMNANbHbIA OKPYT 17 0 0 1 5,88 4 23,53 12 70,59
6 [ ONropyKoBCKUi
' MYHULMNANbHbIA OKPYT 10 0 0 0 0 1 10 9 90
v JO6pPUHCKNIA
' MYHULMNANbHbIA OKPYT 9 0 0 0 0 2 22,22 7 77,78
8 Eneukui
' MYHULMNANbHbIA OKPYT 15 0 0 1 6,67 6 40 8 53,33




No Bcero «2» «3» «4» «5»
ATE
/1 Y4aCTHUKOB Yell. % Yell. % Yell. % Yell. %
9 3a,40HCKUI
' MYHUUMNANbHbIA OKPYrT 17 0 0 1 5,88 5 29,41 11 64,71
10 N3manKkoBCcKui
MYHUUMNANbHbIA OKPYrT 4 0 0 0 0 3 75 1 25
11, KpacHWHCKMI
MYHUUMNANbHbIA OKPYrT 4 0 0 0 0 2 50 2 50
12 NebepaHcKknin
' MYHULMNANbHbIN OKPYT 21 0 0 1 4,76 8 38,1 12 57,14
13. NeB-TONCTOBCKMIA paioH 9 0 0 0 0 2 22,22 7 77,78
14. CTaHOBAAHCKUM
MYHULMNANbHbIN OKPYT 20 0 0 1 5 6 30 13 65
15 TepbyHCKuit
' MYHULMNANbHbIN OKPYT 24 0 0 1 4,17 4 16,67 19 79,17
16. YcMaHcKui
MYHULMNANbHbIN OKPYT 15 0 0 1 6,67 5 33,33 9 60
17. XneBeHCKMM
MYHWLMNANbHBIA OKPYrT 9 0 0 0 0 3 33,33 6 66,67
18. l-Ian/1b|rMHcr<vm7|
MYHWULMNANbHbIN OKPYT 16 1 6,25 2 12,5 6 37,5 7 43,75
19. r. Eney 82 2 2,44 2 2,44 17 20,73 61 74,39
20. r. inneuk 524 11 2,1 33 6,3 150 28,63 330 62,98




2.4.Pe3yabTaThl 110 TPYIIIAM YYACTHHKOB 3K3aMEHA ¢ Pa3JIMYHLIM YPOBHEM IOATOTOBKH ¢ ydeToM Tunma 003

Tabauya 2-6
JoJ11 y42CTHHKOB, IOJIyYHBIINX OTMETKY"
Ne Yyactauxu OI'D «» n «5» «3», «d» u «5»
n/n «@» «3» «» «5» (xauecTBO (YpoBeHb
00y4eHMS) 00Yy4YEHHOCTH)
CpenHsan
1. oblieobpaszosaresibHas
WKoNa 1,67 7,69 30,6 60,03 90,64 98,33
CpeaHsan
obuieobpasoBartenbHas
2. LLUKONA C YyrAybaeHHbIM
N3yYeHMeM OTAE/NbHbIX
npegmeTos 1,52 9,09 25,76 63,64 89,39 98,48
3. MMmHasuA 2,48 3,31 26,45 67,77 94,21 97,52
4, Nuuen 0 5,31 23,89 70,8 94,69 100
OcHoBHas
5. obLlweobpasosaTesibHan
wKona 0 0 54,55 45,45 100 100
2.5.Boigenenne nepeunsi OO, npoaeMOHCTPUPOBABIINX HauGoJ1ee BLICOKHE pe3yabTaThl OI'D nmo npeamery®
Tabnuya 2-7
No J07 y9aCTHIKOB, MOy HBIIIX JloJist y9aCTHHKOB, MOJTYYUBIITHX JloJist y9aCTHHKOB, MOTYYUBIITHX
i Hazsanue OO OTMETKY (2 OTMETKH «4» 1 «5» OTMETKH «3», «4» 1 «5»
(xaduecTBO 00yUeHHUS) (ypoBeHb 00YUEHHOCTH)
1. | MBOY "CII c.Cranosoe" 0 100 100
2. | MBOY "JIune# Ne5 r. Enpna" 0 100 100

3 Tlepeuens kareropuit OO MOXKeET ObITH YTOUHEH / JIONOJHEH C YUETOM CHENU(UKU PETHMOHAIBHOM CHCTEMBI 00pa30BaHUs
4 YkaspIBaeTcs 7107151 00YYAIOMIMXCs OT OOIIEr0 YKMCIa yIACTHUKOB 10 IPEAMETY
5 Pekomenyercs Bkmouats OO B cilydae, eclid KOJIMYECTBO YYaCTHUKOB B 3ToM OO J0CTaTOYHOE ISl MOJy4€eHUs CTATUCTUYECKH JJOCTOBEPHBIX PE3YJILTATOB /I CPABHEHHUS



No JIOA% YHaCTHUKOB, IOy HBIIHX Jlonst y9aCTHUKOB, TTOTYYIHBIITUX Jlomnst y9aCcTHUKOB, TTOTYIHBIITNX
i Hazpanue OO OTMETY O OTMETKH «4» 1 «5» OTMETKH «3», «4» 1 «5»
Y (xauecTBO 00yUeHNS) (ypoBeHb 00YUEHHOCTH)
3 MBOY "T'umnazust Ne 11 r. 0 100 100
" | Expra"”

2.6.Boiaeaenne nepeuns OO, NpoaeMOHCTPHPOBABIIHX caMble HU3KHe pe3yabraTbl OI'D mo npeamery®

Tabnuya 2-8
Jlonst y9aCTHUKOB, TTOTYIHBIITNX

Ne ot y4acCTHUKOB, MOTYYUBLIUX OTMETKHU HloJis yaCTHHKOB, MOy HHBUIHX

Hazpanue OO OTMETKH «3», «d» 1 «5»
n/n OTMETKY «2» «@» u «5»

(xauecTBO 0OyUEHHS) (yposers 0GyuennocTh)
1 MAOY rumnuazust Ne69 r. 12,5 81,25 87,5
| Jlunenka

2. | MBOY CII Ne23 r.Ensa 8,33 91,67 91,67
3. | MBOY CIHI Ne33 r.JIuneuxa 7,69 92,31 92,31

2.7.BBIBO/IbI o xapakTepe pe3yiabraToB OI'D no npeamery B 2026 roay u B AMHAMHKE

Ananus pe3ynbpratoB OI'D mo xumuu B Jlunenkoii 001acTu 3a MOCIETHUE TP T0/1a MTO3BOJISIET CAENAThH CIIEAYIONINE BBIBOIBI.

B 2026 romy nokazarenb KauecTBa 0Oy4eHUs (101 yYACTHUKOB, TIOTYYHBIINX OTMETKH «4» 1 «5») 10 pernoHy B nenom cocraBui 91,64%.
[Tpu 5TOM ypoBeHb 00y4E€HHOCTHU (IO YYaCTHUKOB, OMYYUBIINX OTMETKH «3», «4» u «5») coctaBui 98,46%, 4TO CBUAETETBCTBYET O TOM, YTO
MOJIABJISIONIEE OOJBITMHCTBO YYAaCTHUKOB YCIICUITHO CIIPABIISIOTCS € 9K3aMEHAIMOHHOW paboToi. Jlomsl MOMydYMBIINX HEYAOBIECTBOPUTEIHHYIO
oTMETKY («2») coctaBiseT 1,54%.

B JUHAMHKE 3a TpU roga Ha6m011aeTcs1 BbIpa’KCHHAas MOJTOXKUTCIIbHAA JUHAMHUKA BCEX OCHOBHBIX IMOKa3aTeJIeH:

. ot HEYTOBIETBOPUTETBHBIX PE3yIbTATOB («2») 3HAYUTENBHO CHIDKaeTcs: ¢ 3,56% B 2024 rony no 2,44% B 2025 rony u o 1,54%
B 2026 romy. 3a Tpu rojaa 10Jig HECIABIIUX dK3aMEH COKpaTmiach Ha 2,02 IMpOIEHTHBIX MyHKTA. B aOCOMIOTHBIX YMCIaX KOJTUYECTBO YYaCTHUKOB,
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MOJIyUYUBIIUX «2», cokpatuioch ¢ 32 yenoBek B 2024 roxgy no 14 uenosek B 2026 roay (B 2,3 paza). OTO CBUJETEIBCTBYET O 3HAUUTEIHLHOM
MOBBIIICHUH KayecTBa MOJTOTOBKU CIa00yCIEeBAIOMIUX OOYYAIOIIMXCS WIM O TOM, YTO SK3aMEH CTald BHIOMpATh TOJBKO IMOATOTOBICHHBIC
BBIITYCKHUKH.

. o1 y4aCTHUKOB, MOTYYUBIIUX OTMETKY «3», cHIkaercs: ¢ 18,04% B 2024 roay no 9,01% B 2025 rogy u o 6,82% B 2026 rony. B
a0COJIIOTHBIX YMCIIaX KOJIMYECTBO YYACTHUKOB, MOIYYHUBIINX «3», cOKpaTHiock ¢ 162 yenosek B 2024 roay no 62 uenosek B 2026 roay (B 2,6 pa3za).
Ot1o Hanboliee 3HAYUTEILHOE CHUYKEHUE CPEA BCEX OTMETOK, YTO CBUAETEILCTBYET O MEePEX0/ie 3HAUUTEIbHON YaCTH YYaCTHUKOB C YPOBHS «3» Ha
YPOBEHB «4» U «5».

. o1 y4aCTHUKOB, MTOJYYUBIIUX OTMETKY «4», cHIkaercs: ¢ 33,85% B 2024 rony no 38,25% B 2025 rony u no 29,15% B 2026 rony.
Cumxenue o «4» B 2026 rogy (1a 9,10 npouieHTHBIX YHKTA 110 cpaBHEHUIO ¢ 2025 roJJoM) CBSI3aHO € IIEPEX0I0M YaCTH YYaCTHUKOB Ha YPOBEHb
«5», 4TO MOATBEPKIAAETCS POCTOM JIOJU BBICOKOOAUIBHUKOB. B aOCOMIOTHBIX YMCIaX KOJIWYECTBO YYACTHHMKOB, MOJNYUYUBIIUX «4», COKPATUIIOCH C
314 yenosek B 2025 roxy 1o 265 uenosek B 2026 roxy.

. Jlonst y4acTHUKOB, IIOJIy4YUBIIUX OTMETKY «5», pacteT: ¢ 44,54% B 2024 rony no 50,30% B 2025 rony u 1o 62,49% B 2026 rony. 3a
TPH TOJia JIOJII BHICOKOOAJUTPHUKOB yBeIMYWiIach Ha 17,95 mporeHTHBIX yHKTOB (Oosiee ueM B 1,4 pasza). B aOCOMIOTHBIX YHCIaX KOJIHYECTBO
YYACTHUKOB, NOJIYUUBIINX «5», yBenuuuioch ¢ 400 yenosek B 2024 rony 1o 568 yenosek B 2026 roay. Poct gonu «msiTepok» npu 0THOBPEMEHHOM
CHIKEHUHU J0JIH «3» U «2» CBUJETEIBCTBYET O MOJOKUTEIbHON TUHAMUKE KaueCTBa XMMUUYECKOT0 00pa30BaHus B PETHOHE U O TOM, YTO HK3aMEH 110
xumud B 2026 roay caaBaiv MpEeUMYIIECTBEHHO XOPOIIO MOATOTOBICHHBIE BBIITYCKHUKH.

Poct xauectBa 00yuenus ¢ 78,39% B 2024 rony no 91,64% B 2026 roay (Ha 13,25 npolieHTHBIX ITYHKTA) CBUAETEILCTBYET O 3HAUUTEILHOM
MIpOrpecce B MOArOTOBKE BBITYCKHUKOB MO XUMUU. [Ipy 7TOM KOJMYECTBO YYACTHUKOB OCTAJIOCh TPUMEPHO HA OJHOM ypoBHE (898 — 909 uenosek),
YTO MO3BOJISIET TOBOPUTH O PE€aTbHOM TOBBIIICHUH Ka4eCcTBa 00pa30BaHus, a HE TOJBKO 00 N3MEHEHHH KOHTHHTEHTA YYaCTHUKOB.

CpaBHHTeJ’IBHHﬁ aHaJIN3 C ApYTUMHU NIPpCAMETAMU

B paspese Tunos OO (nannbie Tabnuiel 2-6) HaOM0ga€TCS BHICOKAS PE3YIbTATUBHOCTH BO BCEX THIIAX 00pa30BaTEIbHBIX OPTaHU3alUA:

. Haubouee BpICOKHE pe3ybTaThl IEMOHCTPUPYIOT JIUIeH: KadyecTBO o0ydernus — 94,69%, ypoBenb ooydaenHoctin — 100%, momst «2»
— 0%. D10 ayumme nokaszarenu cpean Bcex TunoB OO, 4TO CBUJETEIBCTBYET O BBICOKOM YPOBHE ITPETO1aBaHUs XMMUU B JIULESAX U O KAUECTBEHHOM
0oTOOpe O0yUarOIINXCS.

. ['mMHa3uM noka3pIBaloT KauecTBO 00ydenus 94,21% u yposens odyuennoctu 97,52%, nonst «2» — 2,48%. DT0 CBUAETENBCTBYET O
BBICOKOM Ka4eCTBE TIOJATOTOBKH 00YJarOIINXCs B THMHA3USIX.

. Cpennue o6meoOpa3oBaTesibHbIe IIKOJBI MOKa3bIBalOT KadecTBO oO0y4yeHus 90,64% u  ypoBenb oOyuenHoctu 98,33%, uto
HE3HAYMUTEIILHO HUXKE cpeaHero 1o peruony (91,64%). Hons «2» coctasusier 1,67%.

. Cpennue MKONBI € yrIyOJEHHBIM HM3y4YEHHEM OTJENbHBIX IMPEIMETOB AEMOHCTPUPYIOT KauecTBO oOyueHus 89,39% u ypoBeHb
ooyuennoctu 98,48%, nomns «2» — 1,52%.
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. OcHoBHBIE 00111€00pa3oBaTeNbHbIC MIKOJBI MOKa3biBatoT 100% kadecTBO 0OydeHHsS W YpOBeHb oOydeHHOCTH (mons «2» — 0%),
OJIHAaKO BBIOOpKA COCTaBIISCT Bcero 11 uenoBek, 4To He MO3BOJISIET JeIaTh CTATUCTHYCCKU 3HAYMMbIC BBIBOIBI.

B paszpese ATE (nannbie TaOuuiibl 2-5) BBISIBIECHBI CIEAYIONIUE 3aKOHOMEPHOCTH

. Haubonee Bbicokue pe3ynbTarhl (KaueCTBO OOYYEHMS BBILIE PErMOHANBHOIO YpoBHs 91,64%) nemoHcTpupyroT: JlonropykoBckuit
MYHHUIUTIATBHBIH OKpYT (KauecTBO 00ydeHuss — 100%, mpois «2» — 0%), 1oOprHCKUi MyHUIMTIATBHBIN OKpYT (KauecTBO 00y4deHus — 100%, posis
«2» — 0%, JleB-ToncroBckuii paiion (kauectBo o0yuenust — 100%, momst «2» — 0%), TepOyHCKUIT MyHHIIMIIATBHBIA OKPYT (Ka4ecTBO 00y4YEeHUs
— 95,83%, nmons «2» — 0%), r. Enen (kauectBo o0yuenus — 95,12%, nons «2» — 2,44%), JloOpoBCckuii MyHUIIMIAIBHBIN OKPYT (KauecTBO
oOyuenuss — 94,12%, nona «2» — 0%), 3a10HCKUN MYHULMNAIBHBIN OKpyr (kaduecTBO oOyueHus — 94,12%, nons «2» — 0%), XneBeHckui
MYHULUNAIBHBINA OKPYT (kauecTBO 00ydeHus — 100%, nons «2» — 0%), Jlunenkuit MyHUIMOAIBHBIA OKpYT (kauecTBO oOydenus — 80,55% —
HIDKE PErHOHAIBHOTO0, HO 10J1s1 «2» — 0%).

. HauOonee Hu3Kkue pe3ynbTaThl (KaueCcTBO 00yUeHHsI HUKE PErMOHAIBHOIO YPOBHS) 3a(hUKCHPOBaHbI B: BOJIOBCKOM MyHUIIMIIATIbHOM
okpyre (kauectBo o0yueHus — 50,00%, nomnst «2» — 0%), YarmibIriHCKOM MyHUIIMIIAIIBHOM OKpyTre (kauecTBO o0yueHuss — 81,25%, nons «2» —
6,25%), I'psi3uHCKOM MyHHUIIUTIATIBHOM OKpyTe (kauecTBo 00ydeHus — 90,00%, nomnst «2» — 0%), JlaHKOBCKOM MYHUIIUIIAIILHOM OKpyre (KauecTBO
obyuenns — 82,60%, nomns «2» — 0%).

. HauOonee Bbicokuii ypoeHb oOyueHHOCTH (100%) 3adukcupoBan B: JloiaropykoBckom, Jlo6punckom, JleB-ToacToBckoM,
JoGpoBckoM, 3anoHckoMm, XieBeHckoM, KpacHuHckoMm, M3mankoBckoM MyHMIMnanbHbeIX okpyrax (Bo Bcex 3tux ATE nmons «2» — 0%). B
OOJIBIIMHCTBE MYHUIIUTIAIBHBIX 00pa30BaHUN YpOBEHb 00YUEHHOCTH MpeBbIIIaeT 95%, 4To CBUJETEILCTBYET O TOM, YTO NPAKTUYECKU BCE YUACTHUKH
YCIICIIHO CIIPABIISIOTCS C IK3aMEHOM.

. HauOonee BbIcOKMil mMmokaszaTenb oM «5» 3adukcupoBaH B: JloNrOpykOBCKOM MyHHUIMMaIbHOM okpyre (90%), JloOpuHckom
MyHULIUNIaTbHOM OKpyre (77,78%), JleB-ToncroBckom paiione (77,78%), TepOynckoMm MyHuinaasHom okpyre (79,17%), r. Ensue (74,39%),
3a10HCKOM MyHHUIIUTAIEHOM OKpyre (64,71%), CTaHOBISIHCKOM MYHHIIMIIATEHOM OKpyTe (65%), XIeBeHCKOM MYHHIIUIATEHOM OKpyTe (66,67%).

. Boicokuil paspeiB B pe3yibTaTax MEXJIy MYyHHUIMNAIbHBIMM 0Opa3zoBaHUsIMU (KauecTBO oOydeHus Bapbupyercs ot 50,00% B
Bonosckom MO 1o 100% B JlonropykoBckoM, JloopunckoM, JIeB-ToacroBckom, XneBeHckoM MO) CBUAETENBCTBYET O HEOOXOIUMOCTH aJIpeCHON
METOAMYECKON TIOJIEP’KKH MIKOJ, JEMOHCTPHPYIOIIUX HU3KUE PE3yJIbTaThl, U pacCpOCTpaHeHUs d(PPEKTUBHBIX MEAArOTHUECKUX MPAKTUK U3 TIKOJ-
aunepoB. OHAKO clelyeT YUUThIBaTh, UTO B PsiJe MYHHUIMNIAIbHBIX 00pa30BaHUI KOJMYECTBO YYaCTHUKOB KpaiiHe Mayio (4—10 uyenoBek), 4To He
MO3BOJISIET JAETaTh CTATUCTHYECKH 3HAUNMBIE BBIBOJIBI.

Anamm3 nepeuneii OO ¢ BbICOKMMHU 1 HU3KUMU pe3yibTatamu (Tadamubl 2-7 u 2-8):

B mepeuens mkon ¢ Hanbosiee BHICOKUMH pe3ybTaTaMy BOIUIA 3 oOpa3oBaTeIbHbIE OPraHU3allui, KOTOphie poaeMoHcTpupoBanu 100%
kadecTBO o0yueHus u 100% ypoBenb o0yueHHOCTH (107151 «2» — 0%): MBOY «CII c¢.CtanoBoe», MBOYVY «Jluueit Ne5 r.Ensiian, MBOVY «'umHa3us
Nell r.Enpuay.
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B nepeuens ko ¢ HanboIee HU3KMMH Pe3ysibTaTaMu BOILIN 3 00pa3oBaTeNbHbIE OpraHu3anuu, cpeau KoTopbix: MAOY rumuazus Ne69
r.Jlunenka (mons «2» — 12,5%, kauectBo o0yueHuss — 81,25%), MBOY CII Ne23 r.Enbia (momnst «2» — 8,33%, kadectBo 00yuenus — 91,67%),
MBOY CHI Ne33 r.JIunenxa (nomst «2» — 7,69%, kauectBo o0yuenust — 92,31%). HecMoTpsi Ha HU3KUE pe3yNIbTaThl IO CPABHEHUIO C JIUJCPaMH,
ypOBEHb 00YYEHHOCTH B 3TUX ILIKOJIaX IpeBbIaeT 87%, 4TO CBUAETENILCTBYET O TOM, YTO OOJIBIIMHCTBO O0YYaIOIINXCS CIIPABIISIOTCS € 9K3aMEHOM,
HO HE JIOCTHTAIOT BBICOKHUX pe3yibTaroB. OOpaimaer Ha ceOst BHUMaHKE, YTO JBE MIKOJBI ¢ HU3KUMHU pe3yibTaTaMu HaxoAsTcs B T. Jlumenke, 4To
MOYET OBITh CBSI3aHO C OOJIBIINUM KOJMYECTBOM YYACTHUKOB B FOPOJICKUX IKOJIAX U O0siee pPa3HOPOIHBIM KOHTUHI'€HTOM O0Y4YarOLINXCs.

CBsi3b AUHAMHUKHU PE3yJbTAaTOB ¢ UBMCHEHUEM KOJINIECTBA YHACTHUKOB:

[Tpu crabunbHOM KOMYecTBE Y4acTHHKOB (898 — 909 uenoBek) HaOIr0MaETCS 3HAUUTEIILHBIA POCT BCEX IMOKA3aTeNIeH KayecTBa: KaueCTBO
00y4enwust Beipociio ¢ 78,39% B 2024 roxy 10 91,64% B 2026 rony, noins «5» — ¢ 44,54% 10 62,49%. 310 CBUACTEIBCTBYET O PEaIbHOM MOBBIIIIEHUN
Ka4yecTBa XMMHUYECKOro OOpa30BaHUS B PErHOHE, a HE TOJBKO 00 M3MEHEHHHM KOHTHHIEHTa y4YaCTHHUKOB. Bwicokue pesynbrarhl 2026 rona
00YCIIOBJICHBI CUCTEMHON pabOTON IO TOBBIINICHUIO KAa4eCTBA TPEIOJAaBAHUS XUMHUU, pealu3alieii perHOoHaIbHBIX MPOCKTOB IO €CTECTBEHHO-
HAYYHOMY OOpa30BaHUIO, a TAKKE TEM, YTO 3K3aMCH 0 XUMHH BBIOMPAIOT MPEUMYIIECTBEHHO MOTHBHUPOBAaHHBIC M XOPOIIO TOJTOTOBJICHHBIC
BBITTYCKHHKH.

CDaKTOpr, MOBJIMABIINC HA JUHAMUKY:

1. CrabunbHOE KOJIMYECTBO YYacTHHUKOB (0Kkoso 900 uenoBeK €KerojHo) MO3BOJIET MOBOPUTH O PEaTbHOM MOBBIIIEHUH KauecTBa
o0pa3oBaHMsl, a HE TOJIBKO 00 U3MEHEHUH KOHTUHIE€HTA.

2. CucrtemHass paboTa MO MOBBIIMIEHUIO KayecTBa XHMHYECKOTO0 OOpa30BaHMs B paMKaX PETHOHANBHBIX MPOEKTOB IO €CTECTBEHHO-
HayYyHOMY 00pa30BaHMIO, TOBbIIIEHNE KBATU(PUKALNN yUUTENeH, METOANYECKas MOAIEPKKaA LIKOJI.

3. MoTuBanys y4acTHUKOB: XUMHsI BbIOMpPAETCsl MPEUMYIIECTBEHHO BBIMTYCKHUKAMH, IUIAHUPYIOIIMMHU MPOAOKEHHE OOY4YeHHUs B
npoduIbHBIX Kiaccax win yupexaeHusax CI1O no ectecTBeHHO-HAayYHBIM U MEUIIUHCKUM HAIIPaBJICHUSM, UTO 00€CIeYnBaET BHICOKYIO MOTHBAIIUIO
Y KaYE€CTBEHHYIO IOJArOTOBKY.

4. Paznuuus B ypoBHE MOAroTOBKM B pasHbIX TMnax OO M MyHHIMNAIbHBIX O00pa30BaHUAX: COXPAHIETCS Pa3pblB MEXAY LIKOJIAMM-
JUJIEPaMU M LIKOJIAMH C HU3KUMHU pe3yiibTaTaMM, 4ToO TpeOyeT aipecCHON METOIM4eCKOM MOMOIIIH.
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Paznen 3. METOJJMYECKUM AHAJIN3 PE3YJbTATOB BbIIIOJTHEHUSI 3AJJAHUH KUM
N PEKOMEHJIALIMU JIAA PETUOHAJIBHOU CUCTEMbBI OBPA3OBAHMUSA

3.1. Crarucrnyeckuii aHam3 BuinoHenus 3aganmnii KUM

3.1.1. OcHOBHBbIE CTATHCTHYECKHE XapAKTEePUCTUKH BbINoTHeHUs 3a1anuiit KUM B 2026 roay

OCHOBHBIE CTAaTHCTUYECKHUE XAPAaKTEPUCTHKHU BBHIMOJHEHUS 3aJaHUN B IEJIOM TpeactaBieHsl B Tabd. 2-9. Mudopmamus o pesymbraTax
OLICHUBAHMsI BHIIIOJHEHUS 3aJJaHUH, B TOM YHCJIE B pa3pe3e JAHHBIX O IMOJyYE€HHH TOTO MJIM MHOIO 0ajula o KPUTEPUIO OLICHUBAHUS BBIIOJHEHU S
kaxaoro 3ananus KM npencrasiena B Tab. 2-10.

Tabauya 2-9
Home Vpose ITpoueHT BoINOIHEHH® 3a1anus B cyonbekTe Poccuiickoii
M BCHb o
p [IpoBepsiemble 371eMEHTHI P CpenHuit IporeHT ®enepanyy B IpymnIax y4acTHUKOB 3K3aMeHa,
3a/laHuA COACPKAHUA / ymeHust CITOKHOCTH BI:I]'[OJ'IHGHI/ISI6 TMOJIYYUMBIINUX OTMCTKY
B KM p Y 3a1aHus

«@2» | «3» | «4» | «5»

Yactb 1

Biaanenne cucremMoi
XHMHYECKHX 3HAHMI H yMeHHe
NPUMEHSITH CHCTEMY
XHMHYECKHX 3HAHMIA, KOTOpas
BKJIFOYAET BaYKHEHIIINC
XUMHUYCCKHUE ITOHATHA:
XHUMHYECKHHA 3JIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U
1 CII0KHOE BELIECTBO, OZHOPOIHAS 1 b 90,43 14,29 56,45 87,17 97,54
HEOJJHOPOJIHAS CMECh, PEJICNBHO
JOITyCTUMask KOHIEHTPpAIusa
(ITK), xoppo3ust MeTaios,
CIIJIaBbl; YMEHHE HHTETPHUPOBATH
XUMHUYCCKHUE 3HAHUS CO 3HAHUAMHU
JIPYTHUX y4EOHBIX NIPEIMETOB;
BJIaJileHHe OCHOBAMH
XHMHMYeCKOI rPaMOTHOCTH,

N
® Boruncrsieres 1o hopmysie p = — 100%, rne N — cymMa nepBHYHBIX OAJIJIOB, TIOJIyYEHHBIX BCEMH YYaCTHUKAMH TPYIIIBI 32 BBHITOJIHEHUE 33/1aHHs, N — KOJMYECTBO YYaCTHUKOB

B TpyIIe, M — MaKCHMaJIbHBI TIEPBUYHBIN OaJl 3a 3a/1aHUE.
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Howmep
3a1aHUs
B KM

[IpoBepsieMble 3TEMEHTHI
coJepKaHus / yMEHUs

YpoBeHb
CIIOXHOCTH
3aJJaHus

CpenHuit IpoLeHT
BBITMTOJTHEHUS®

I[IponeHT BIOTHEHNS® 3a1aHus B cyOnekTe Poccuiickoii

(I)enepaum/l B I'pynnax y4aCTHUKOB 3K3aMCHaA,

TMOJIYyYUBIINUX OTMCTKY

«2»

«3»

«4»

«5»

BKJIIOYalOLLeii: yMeHue
HPaBHJILHO MCIIONIb30BATh
U3yYeHHBIE BEIECTBA U
MaTepHabl, B TOM YHCIIe
MHHEpaJIbHbIE Y100peHHUs,
METaJLIBI ¥ CIUIABBL, IIPOLYKTHI
nepepabOTKH HIPUPOAHBIX
HCTOYHHKOB yIJIEBOJOPOIOB (yIJis,
HPUPOJHOTO ra3a, He()TH) B OBITY,
CeJIbCKOM XO035HCTBE, Ha
HPOM3BOJICTBE U IOHUMAaHHE
3HAa4YeHHs KUPOB, OEIIKOB,
YIIIEBOJOB ISl OPraHU3Ma
Ye/I0BEKa; YMEHUE
MPOTHO3MPOBATH BIIMSHUE BEIIECTB
U XUMHYECKHX TIPOLIECCOB Ha
OpraHU3M YeJIoBeKa 1
OKPYKaOIIYIO MPHPOIHYIO Cpey

‘YMeHue 00bSICHATH CBSI3b
TIOJIOKSHUS DIIEMEHTa B
Ilepuonnueckoii cucreme ¢
YUCIIOBBIMH XapaKTEPUCTHKAMI
CTPOCHHS aTOMOB XHMHIECKHX
2JIEMEHTOB (COCTaB U 3apsix sapa,
o0111ee YUCIIO 3JIEKTPOHOB),
pacnpezneseHieM dJIeKTPOHOB TI0
SHEPreTHIeCKUM YPOBHSIM aTOMOB
HEpPBBIX TPEX HEPHOIOB, KaIus 1
KaJIBIMs; yMeHHe HCIO0Ib30BaTh
MOJIEIH TSl OOBSICHEHUS CTPOCHUS
ATOMOB Y MOJICKYIT

95,71

42,86

79,03

95,09

99,12

IIpeacTaBaenne o NepHOINIECKON
3aBHCHMOCTH CBOWCTB XHMHYECKUX
3JIEMEHTOB (paJnyc aToma,
INEKTPOOTPHIATENBHOCTE),
HPOCTBIX M CIOXKHBIX BEIIECTB OT
OJIOXKEHHSI SIIEMEHTOB B
Tleproanueckoii cucteme (B MaJbIx
NepHOAAaX M INIABHBIX MOATPYIIIAX)
1 DJIEKTPOHHOTO CTPOCHHS aTOMa

93,51

42,86

74,19

92,08

97,54

YMmenue onpeaeasaTb BaAJICHTHOCTH
U CTCIICHb OKHCJIICHUS XUMHUYCCKUX
DJICMCHTOB, 3aps HOHA

94,06

14,29

69,35

92,83

99,30

‘YMeHue onpeaessiTb BUI
XHUMHYECKOM CBS3M U THII

91,75

14,29

59,68

93,21

96,48
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Howmep
3a1aHUs
B KM

[IpoBepsieMble 3TEMEHTHI
coJepKaHus / yMEHUs

YpoBeHb
CIIOXHOCTH
3aJJaHus

CpenHuit IpoLeHT
BBITMTOJTHEHUS®

I[IponeHT BIOTHEHNS® 3a1aHus B cyOnekTe Poccuiickoii

(I)e)lepaum/l B I'pynnax y4aCTHUKOB 3K3aMCHaA,

TMOJIYyYUBIINUX OTMCTKY

«2»

«3» «4»

«5»

KPUCTAJUTMYECKON CTPYKTYpbI B
COCAMHCHHUSIX

IIpeacraBienue o NepHOIMIECKON
3aBHCHMOCTH CBOICTB XUMHUYECKUX
9JIEMEHTOB (paJiyC aToma,
INEKTPOOTPULATENBHOCTS ),
HPOCTHIX M CIIOKHBIX BELIECTB OT
TOJIOXKEHHSI SIEMEHTOB B
Tleproanyeckoii cucteme (B MaJbIX
HEePHO/AX U IIIaBHBIX HOATPYIIIaX)
U JJIEKTPOHHOTO CTPOEHHUS aTOMa;
yMeHHe 00BSICHATD CBSI3b
HOJIOXKEHUS 3JICMEHTa B
Ilepuonnueckoii cucreme ¢
YHCIIOBBIMU XapaKTEPUCTHKAMH
CTPOCHHS AaTOMOB XMMUYECKHX
3JIEMEHTOB (COCTAaB U 3apsf SA1pa,
o011ee YUCIIo IEKTPOHOB),
pacrpeIe/icHHEM 3JIeKTPOHOB 110
9HEPreTHYECKUM YPOBHSIM aTOMOB
HEPBBIX TPEX HEPHOJIOB, KaIUs 1
KaJIbLIAS

95,05

71,43

77,42 93,58

98,24

YMenne knaccupuuupoBaTh
HEOpraHHYecKUe BellecTBa

95,27

42,86

67,74 96,23

99,12

YMeHHe XapaKTepH30BaTh
(duzHyeckne 1 XUMHYECKHE
€BOIiCTBA IPOCTHIX BEIIECTB
(xHCII0pOa, 030H, BOJOPOS,
rpadur, anma3s, KpeMHHI, a30T,
hocdop, cepa, XJI0p, HATPHUH,
KaJui, MarHui, KaJblHH,
ATIOMHHU, JKEJe30); CIIOKHBIX
BEIIECTB, B TOM 4UCIIE UX BOJHBIX
pacTBopoB (BOja, aMMHaK,
XJIOPOBOZOPO], CEPOBOJOPOJ,
OKCHJIBI U THAPOKCHBI METAJIOB
I-1IA rpymmn, amomunmst, meau(ll),
uHKa, xenesa(ll u IIT); okcumsl
HemertaiwioB: yriepona(ll u IV),
kpemuus(IV), azora u pocdopa(lll
n V), cepoi(IV u VI), cepaucras,
cepHasl, a30THCTas], a30THAS,
(docdopHas, yronpHasi,
KpEMHYEBask KHCJIOTA H HX COJIH)

66,34

42,86

22,58 63,40

73,06
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Howmep
3a1aHUs
B KM

[IpoBepsieMble 3TEMEHTHI
coJepKaHus / yMEHUs

YpoBeHb
CIIOXHOCTH
3aJJaHus

CpenHuit IpoLeHT
BBITMTOJTHEHUS®

I[IponeHT BIOTHEHNS® 3a1aHus B cyOnekTe Poccuiickoii
®enepanyy B rpymniax ydacCTHUKOB 3K3aMeHa,

TMOJIYyYUBIINUX OTMCTKY

«2»

«3»

«4»

«5»

‘YMeHue XapaKkTepu3oBaTh
(pusnyeckue n xumMnveckue
CBOIiCTBA IIPOCTHIX BEIIECTB
(K1CI0pOJ, 030H, BOIOPOJ,
rpadur, anma3s, KpeMHH, a30T,
docdop, cepa, XJI0p, HATPHH,
KaJIMi, MarHui, KaJabLHid,
AJFOMUHUH, ’KeJIe30); CI0KHBIX
BEIIECTB, B TOM YHCIIE UX BOJHBIX
pactBopoB (Boza, aMMHaK,
XJIOPOBOZAOPOI, CEPOBOJOPOJ,
OKCHJIBI U THAPOKCHIBI METAIIOB
I-11A rpynn, amomunus, meau(I1),
uuHKa, xenesa(ll u III); oxcumus
HemerayioB: yriepona(ll u IV),
kpemuus(IV), azora u dochopa(1ll
u V), ceppi(IV u VI), cepuucras,
CepHasl, a30THCTasl, a30THAs,
(docdopHas, yronpHasi,
KpEeMHHEBas KUCIIOTA U UX COJIN);
IPOTHO3HPOBATH U
XapakTepu30BaTh CBOWCTBA
BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHHUSI, IPHMEHEHHE
BEIIECTB B 3aBUCUMOCTH OT HX
CBOWCTB, BO3MOXKHOCTb
TIPOTEKaHUS] XUMUYECKIX
IPEBPAICHUH B PA3ITHIHBIX
YCIIOBUSIX

91,69

25,00

55,65

91,32

97,45

10

YMeHue XapakTepu3oBaTh
(pusnyeckue n xXumMn4eckue
cBO#iCTBA, MPOrHO3UPOBATH U
XapaKTepu30BaTh CBOMCTBA
BEIIECTB B 3aBUCUMOCTH OT UX
COCTaBa M CTPOCHHUS, IPUMEHEHUE
BEIIECTB B 3aBUCHUMOCTH OT MX
CBOMCTB, BO3MOYKHOCTb
MIPOTEKaHUS] XUMHUYECKUX
MIPEBPAILEHUH B pa3INuHbIX
YCIIOBHSIX

89,27

21,43

42,74

87,36

96,92

11

YMenne knaccupuuupoBaTh
XMMHUUECKHE pEaKLHU

o

91,20

28,57

54,84

89,06

97,71

12

Hannune NMPAKTHYECKUX
HABbIKOB INIAHUPOBAHUSA U

89,38

0,00

50,81

86,79

97,01
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Howmep
3a1aHUs
B KM

[IpoBepsieMble 3TEMEHTHI
coJepKaHus / yMEHUs

YpoBeHb
CIIOXHOCTH
3aJJaHus

CpenHuit IpoLeHT
BBITMTOJTHEHUS®

I[IponeHT BIOTHEHNS® 3a1aHus B cyOnekTe Poccuiickoii
®enepanyy B rpymniax ydacCTHUKOB 3K3aMeHa,
MIOJTYYUBIINX OTMETKY

«2» «3» «4» «5»

OCyLIeCTBJICHHS CJIeTYIOIMHUX
XHMHYECKHX IKCIIEPHMEHTOB:
U3ydYeHHE U ONUCaHNe GH3UIECKUX
CBOICTB BEILECTB; 03HAKOMIIEHHE C
(U3MIECKUMH 1 XMMUYECKUMHI
SIBJICHUSIMU; OTIBITHL,
ULTIOCTPHUPYIOIIUE IPU3HAKH
IPOTEKAHUs] XUMUYECKHX PeaKIuil

13

Bnanenune cucremoii
XMMHUYEeCKUX 3HAHUI M yMeHHe
NPUMEHSTH CHCTEMY
XHMHYEeCKUX 3HAHMIi, KOTOpas
BKJIIOYAET TEOPUIO
3JICKTPOJIMTHYECKOM TUCCOLUALINH

91,53

21,43 46,77 91,70 98,06

14

‘YMeHue cocTaBIsTh
MOJIEKYJISIPHBIC U HOHHbIE
ypaBHEHHS peakiuii (B TOM 4HCIIe)
peakLuii HOHHOro oOMeHa

92,30

14,29 56,45 91,32 98,59

15

Bnanenue cucremoii
XHMHYECKUX 3HAHUI U YyMeHHe
NPUMEHSTh CHCTEMY
XHMHYeCKUX 3HAHMIA, KOTOpast
BKJIFOYAET BaKHEHIITHE
XHUMHYECKHE TIOHATHS:
OKHUCITUTEBHO-
BOCCTaHOBHTEIBHBIEC PEaKIUH,
OKHCJIUTENb ¥ BOCCTAHOBHTEIb,
YMEHHE ONPEAEIISTh OKHCIHTEND 1
BOCCTaHOBHUTEITh

95,38

28,57 77,42 96,60 98,42

16

Bnanenne / 3HaHHE OCHOB:
6e3omacHoit paboTHI ¢
XUMHYECKHMH BEIECTBAMH,
XUMHUYECKOHN MOCYA0H 1
71a00paTOPHBIM 000PYI0BAHUEM;
TIpaBHII O€30I1aCHOTO OOpAIEeHHs ¢
BEIIIECTBAMH, HCTIOIb3yEeMBIMU B
[OBCEIHEBHOM KHM3HH, TIPABUIT
HOBEJICHUS B LIEJISIX COCPEKEHHSI
3/10pOBbSI U OKpYXKAIOLIeH
HPHUPOJHON CPEibl; MOHMMAaHUE
Bpe/a (ONacHOCTH) BO3ICHCTBHS Ha
JKHBBIC OPTaHU3MBbI OIPEICIEHHBIX
BEIIECTB; CIIOCOOOB YMEHBLICHHS 1
[PEIOTBPAIECHHUS HX BPEIHOTO
BO3ICHCTBHS; HAJINYHE

78,00

0,00 41,94 70,57 87,32
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Howmep
3a1aHUs
B KM

[IpoBepsieMble 3TEMEHTHI
coJepKaHus / yMEHUs

YpoBeHb
CIIOXHOCTH
3aJJaHus

CpenHuit IpoLeHT
BBITMTOJTHEHUS®

I[IponeHT BIOTHEHNS® 3a1aHus B cyOnekTe Poccuiickoii

(I)enepaum/l B I'pynnax y4aCTHUKOB 3K3aMCHaA,

TMOJIYyYUBIINUX OTMCTKY

«2»

«3» «4»

«5»

NMPaKTHYeCKUX HABBIKOB
IIAHUPOBAHUS U
OCYLIEeCTBJICHHSI CJIeTYIOIHX
XHMHUYECKHX IKCIIEPUMEHTOB:
U3Yy4YECHHE COCOO0B pa3Ae/eHHs
cMmeceit

17

Hannymne npakTHYecKUX
HABBIKOB INIAHHPOBAHMS U
OCYIIeCTBJICHHS CJIYIOIMHNX
XHMHYECKHX IKCIIEPHMEHTOB:
IPYMEHEeHNe HHIHKATOPOB
(JTakMyca, METHIIOpaHKa 1
(dhenondranenHa) AJs OnpeaeneHus
XapakTepa cpebl B pacTBOpax
KHUCIIOT | IIeoveil; XuMUIecKue
9KCHEPHMEHTBI, HILTFOCTPUPYIOIIHE
MPU3HAKH NIPOTEKAHUS PeaKIii
HOHHOTO 0OMEHa; KaueCTBEHHbIE
peaKIMy Ha IPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOPAX HOHBI: XJIOPHA-,
OpoMuz-, HOOUA-, CyIbdar-,
(docdar-, kapOoHAT-, CUITHKAT-
QHUOHBI, THAPOKCHUI-UOHEL,
KaTHOHBI aMMOHUS, MarHUS,
KaJbLMs, aJIFOMUHUS, XKene3a (2+)
u xenesa (3+), meau (2+), uHKa

84,71

0,00

29,84 81,13

94,45

18

Baajgenue ocHoBaMu
XHMHY€ECKOil rPaMOTHOCTH,
BKJIIOYAONIEi: HAJINYKE OIbITa
paboTEI ¢ pa3IMIHBIMU
HCTOYHHKaMH HH(OpMaLuu mo
XUMHUH (Hay4dHas W HAYy9HO-
TMOITyJISipHAsT JINTEpaTypa, CI0BapH,
CIIPaBOYHUKH, HHTEPHET-PECYPCEHI);
YMEHHE HHTETPHPOBATh
XUMHYECKHE 3HAHUS CO 3HAHUSIMU
JPYTHUX Y4EOHBIX IPEIMETOB;
OTHOCHUTEJIbHYO MOJIEKYISIPHYIO H
MOJISPHYIO Macchl BELIECTB,
MAacCCOBYIO [IOJIF0 XUMUYECKOTO
2JIEMEHTA B COS/IMHEHUH

93,84

64,29

69,35 90,94

98,59

19

IIpencraBienus o
3aKOHOMEPHOCTAX U
MI03HAaBaEMOCTH SIBJICHUIT IPUPOIBI,
MMOHUMaHHE 00bEKTUBHOMN

85,26

28,57

43,55 76,23

95,42

18




Howmep
3a1aHUs
B KM

[IpoBepsieMble 3TEMEHTHI
coJepKaHus / yMEHUs

YpoBeHb
CIIOXHOCTH
3aJJaHus

CpenHuit IpoLeHT
BBITMTOJTHEHUS®

I[IponeHT BIOTHEHNS® 3a1aHus B cyOnekTe Poccuiickoii

(I)enepaum/l B I'pynnax y4aCTHUKOB 3K3aMCHaA,

TMOJIYyYUBIINUX OTMCTKY

«2»

«3»

«4»

«5»

3HAUYMMOCTH OCHOB XMMHYECKOH
HayKHU Kak 00J1IaCTH COBPEMEHHOI'0
€CTECTBO3HAHUSI, KOMIOHEHTa
obuieit KyIbTypbl U IPaKTHYECKOMH
JIeATEILHOCTH UeI0BEKa B
YCIIOBUSIX COBPEMEHHOTO
o011ecTBa; IOHMMAHUE MECTA
XMMUH CpEeIM IPYTUX
€CTECTBEHHBIX HayK; BJIaJeHHe
O0CHOBAMM XMMHYECKOii
TPaMOTHOCTH, BKJIIOYaloLei
yYMeHHe 00bEeKTUBHO OLICHHBATh
nH(OPMALIMIO O BELIECTBAX, UX
IPEBPAIEHUAX U IPAKTHIECKOM
NPUMCHEHUH U YMEHHUE
UCIIONB30BATh €€ IS PEIleHus
y4eOHO-TI03HAaBaTeNIbHBIX 3a/a4;
YMeHHe IPECTABISITE Pe3yIbTaThl
9KCHEpHMEHTa B ()opMe BBIBOIOB,
JI0Ka3aTeNbCTB, TPahMKOB U
TaOJINI] ¥ BBIIBIISITH OMIMPUIECKUC
3aKOHOMEPHOCTH

Yactb 2

20

YMeHHe coCTaBIATH

MOJIeKY /ISIDHbIE H HOHHbIE
YPaBHEHHsl peaKIuii, B TOM YHCIie
OKHCITUTENBHO-
BOCCTAHOBHTEIIBHBIX PEAKIIH

73,01

4,76

24,19

50,44

90,55

21

‘YMmeHue cOCTaBJIATH
MOJIEKYJISIpHbIE H HOHHbIE
YpaBHEeHHsI peaKIuii, B TOM
YHCIIe: peakiii HOHHOro oOMeHa,
OKHCITUTEIBHO-
BOCCTaHOBHUTEIbHBIX PEAKIIHIA;
AILTIOCTPHPYIOIINX XHMUYECKUE
CBOIfCTBA N3YYEHHBIX
KJIACCOB/TPYIII HEOPTaHUIECKUX
BEIIIECTB, OATBEPIKIAIONINX
TEHETHYECKYIO B3aUMOCBSI3b
MEXY HUMH

74,07

9,52

18,82

45,79

94,89

22

YMeHHe BBIYUCIATH / IPOBOAUTH
pac4éTbl MaccoBOM J10IM
BEIIIECTBA B PACTBOPE; 110
YpaBHEHHSIM XUMUYECKHX PEaKITHil

55,23

2,38

9,14

17,48

79,17
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Howmep
3a1aHUs
B KM

[IpoBepsieMble 3TEMEHTHI
coJepKaHus / yMEHUs

YpoBeHb
CIIOXHOCTH
3aJJaHus

CpenHuit IpoLeHT
BBITMTOJTHEHUS®

I[IponeHT BIOTHEHNS® 3a1aHus B cyOnekTe Poccuiickoii

(I)e)lepaulzm B I'pynnax y4aCTHUKOB 3K3aMCHaA,
TMOJIYyYUBIINUX OTMCTKY

«2»

«3»

«4»

«5»

HaXOJUTh KOJINYECTBO BEIIECTBA,
00BEM U MacCy peareHTOB HiIH
[POJYKTOB PEaKLUK

npaKTM‘-IECKaﬂ 4acCTb

23K1

23K2

Hannymne npakTHYecKUX
HABBIKOB IVIAHMPOBaHHUS U
OCYLIeCTBJICHHS CJIeTyIOIMHX
XHMHYECKHX IKCIIEPHMEHTOB:
IPOTHO3HPOBATE
XapaKTepu30BaTh CBOMCTBA
BEILIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHHUSI, IPHMEHEHHE
BELIECTB B 3aBUCUMOCTH OT HX
CBOICTB, BO3MOYKHOCTb
MPOTEKaHUST XUMIIECKHX
MPEBPAIICHUH B PA3IMIHBIX
YCIIOBUSIX; UCCIIEIOBAHUE U
OIUCAaHKUE CBOUCTB
HEOPraHMYeCKHX BEIECTB
Pa3IMYHbIX KIACCOB; U3yUeHHE
B3aMMOJICUCTBYS KHCIIOT C
MeTaJlUIaMH, OKCHIaMH METaJlIOB,
PacTBOPUMBIMHU H
HEPacTBOPUMBIMH OCHOBAHUSMH,
COJISIMU; TIOJTy9IeHUE
HEpacTBOPUMBIX OCHOBaHMI;
TIpUMEHEHNE NHANKATOPOB
(JTakMyca, METHIIOpaHKa 1
(dheHondranenHa) s ONpeaeneHus
XapakTepa cpeJibl B pacTBOpax
KHCIIOT ¥ IIeJIoueli; BEITeCHEHHUE
OJIHOTO MeTajlla JPYTUM U3
pacTBOpa COJIH; UCCIICOBAHIE
aM(OTepHBIX CBOICTB
THAPOKCUJIOB ATIOMUHHUS U ITHHKA;
XMMHYECKHE IKCIEPUMEHTHI,
WIUTIOCTPHPYIOIINE IIPU3HAKHI
IPOTEKaHUsI PEaKIUil HOHHOTO
0o0OMeHa; KaueCTBEHHBIE PEaKIINU
Ha IPHUCYTCTBYIOLIHE B BOTHBIX
pacTBOpax HOHBI: XIOPHI-,
OpoMun-, HOAUA-, CyIb(aT-,
¢docdart-, kapboHAT-, CHITHKAT-
AHUOHBI, THAPOKCHU/I-UOHBL,
KaTHOHbI AMMOH¥SI, MarHHS,

69,09

0,00

26,61

38,49

89,70

62,52

0,00

24,73

35,09

80,99
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Howmep
3a1aHUs
B KM

[IpoBepsieMble 3TEMEHTHI
coJepKaHus / yMEHUs

KaJIbLIMS, AIIOMUHMSA, JKene3a (2+)
u kenesa (3+), menu (2+), 1KMHKA,
YMeHHe NpeCTABIATE
Ppe3yJIbTaThl SKCIIEPUMEHTA B
(hopMe BBIBOZIOB, 10KA3aTEIbCTB,
rpaduKoB U TAOIHI] U BHISBIATH
SMIUPUYECKHE 3aKOHOMEPHOCTH;
BJIaJieHHe/3HAHHE OCHOB:
OCHOBHBIMU METO/IaMH HayJHOTO
no3HaHus (HabJoIeHue,
U3MEPEHHE, KCIICPUMEHT,
MOJICTINPOBAHNE) IIPH U3YUESHHU
BEIIECTB M XUMUYECKUX SBICHUH;
yMeHue cHopMyIHpoBaTh
po6iIeMy U IPEUIOKHUTH IyTH €€
peuienust; 6e3omnacHol paboThI ¢
XUMHYECKUMH BEIIECTBAMH,
XHMHYECKOH IoCyoi
11a00paTOPHBIM 000PYJOBAaHUEM;
npaBUjIaMu OE3011aCHOTO
o0pallleHus ¢ BEIIECTBAMH,
HCIOJIb3YEMbIMU B TIOBCEHEBHO
JKU3HH, TIPaBIIAMH TIOBEJICHUS B
LENTAX COepeKEeHNs 310pPOBbs 1
OKpY’Kalomlel IPUPOTHON Cpeibl;
MOHMMaHKE Bpe/ia (OMacHOCTH)
BO3JIEICTBHS Ha KHBEIS
OpraHU3MBbI OIPEICTEHHBIX
BEIIIECTB, CIIOCOO0OB YMEHBIICHHS U
TIPEIOTBPAILCHUS X BPEJHOTO
BO3/IEHCTBHS

YpoBeHb
CIIOXHOCTH
3aJJaHus

CpenHuit IpoLeHT
BBITMTOJTHEHUS®

I[IponeHT BIOTHEHNS® 3a1aHus B cyOnekTe Poccuiickoii
®enepanyy B rpymniax ydacCTHUKOB 3K3aMeHa,

TMOJIYyYUBIINUX OTMCTKY

«2»

«3» «4»

«5»

Tabauya 2-10

Howmep
3aganus / KpUTepus
oneuusanusa 8 KM

KonnuecTBo noixyyeHHbIX
MIEPBUYHBIX 0aJIOB

[IponeHT y4acTHUKOB 3K3aMeHa B cyObekTe Poccuiickoii Denepanuu, MOTyIHBITNX
COOTBETCTBYIOIINY MTEPBUIHBIN OAJIT 32 BEITIONHEHUS 3aJaHUs B TPYIaX YIACTHHKOB
9K3aMeH, OJYYUBITUX OTMETKY

«2» «3» «4» «5»

1 0 85,71 43,55 12,83 2,46
1 1 14,29 56,45 87,17 97,54
0 57,14 20,97 491 0,88
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Howmep
3a1anus / KpUTEpUs

KonuuectBo IMOJTY4YCHHBIX
MEPBUYHBIX 0asuioB

[IporeHT y9acTHUKOB 3K3aMeHa B cyObekTe Poccuiickoit @enepanun, MOTYIHBIITNX
COOTBETCTBYIOIINH MEPBUYHBIN 0aul 32 BHIIOJTHEHU 3aJaHUs B TPYNINax yYaCTHUKOB

OK3aMCH, MOJYUYUBIINX OTMETKY

oneruzarm B KM «2» «3» «4» «5»
2 1 42,86 79,03 95,09 99,12
3 0 57,14 25,81 7,92 2,46
3 1 42,86 74,19 92,08 97,54
4 0 78,57 22,58 3,40 0,35
4 1 14,29 16,13 7,55 0,70
4 2 7,14 61,29 89,06 98,94
5 0 85,71 40,32 6,79 3,52
5 1 14,29 59,68 93,21 96,48
6 0 28,57 22,58 6,42 1,76
6 1 71,43 77,42 93,58 98,24
7 0 57,14 32,26 3,77 0,88
7 1 42,86 67,74 96,23 99,12
8 0 57,14 77,42 36,60 26,94
8 1 42,86 22,58 63,40 73,06
9 0 71,43 25,81 4,91 1,06
9 1 7,14 37,10 7,55 2,99
9 2 21,43 37,10 87,55 95,95
10 0 57,14 43,55 6,42 0,88
10 1 42,86 27,42 12,45 4,40
10 2 0,00 29,03 81,13 94,72
11 0 71,43 45,16 10,94 2,29
11 1 28,57 54,84 89,06 97,71
12 0 100,00 37,10 7,55 0,35
12 1 0,00 24,19 11,32 5,28
12 2 0,00 38,71 81,13 94,37
13 0 78,57 53,23 8,30 1,94
13 1 21,43 46,77 91,70 98,06
14 0 85,71 43,55 8,68 1,41
14 1 14,29 56,45 91,32 98,59
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Howmep
3a1anus / KpUTEpUs

KonuuectBo IMOJTY4YCHHBIX
MEPBUYHBIX 0asuioB

[IporeHT y9acTHUKOB 3K3aMeHa B cyObekTe Poccuiickoit @enepanun, MOTYIHBIITNX
COOTBETCTBYIOIINH MEPBUYHBIN 0aul 32 BHIIOJTHEHU 3aJaHUs B TPYNINax yYaCTHUKOB
9K3aMEH, NOJYYUBIIUX OTMETKY

oneruzarm B KM «2» «3» «4» «5»
15 0 71,43 22,58 3,40 1,58
15 1 28,57 77,42 96,60 98,42
16 0 100,00 58,06 29,43 12,68
16 1 0,00 41,94 70,57 87,32
17 0 100,00 66,13 13,58 3,52
17 1 0,00 8,06 10,57 4,05
17 2 0,00 25,81 75,85 92,43
18 0 35,71 30,65 9,06 1,41
18 1 64,29 69,35 90,94 98,59
19 0 71,43 56,45 23,77 4,58
19 1 28,57 43,55 76,23 95,42
20 0 85,71 54,84 35,09 1,41
20 1 14,29 27,42 13,58 4,75
20 2 0,00 8,06 16,23 14,61
20 3 0,00 9,68 35,09 79,23
21 0 85,71 72,58 40,75 0,53
21 1 7,14 12,90 11,32 2,29
21 2 0,00 0,00 17,74 9,15
21 3 7,14 14,52 30,19 88,03
22 0 92,86 82,26 74,34 11,27
22 1 7,14 9,68 7,55 8,45
22 2 0,00 6,45 9,43 11,80
22 3 0,00 1,61 8,68 68,49

23K1 0 100,00 69,35 55,47 5,46
23K1 1 0,00 8,06 12,08 9,68
23K1 2 0,00 22,58 32,45 84,86
23K2 0 100,00 66,13 58,87 14,79
23K2 1 0,00 6,45 3,77 1,58
23K2 2 0,00 14,52 10,57 9,51
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Howme [IporeHT y9acTHUKOB 3K3aMeHa B cyObekTe Poccuiickoit @enepanun, MOTYIHBIITNX
O FI)/ITC - KonnuecTBo mosmyueHHBIX COOTBETCTBYIOIINH MEPBUYHBIN 0aul 32 BHIIOJTHEHU 3aJaHUs B TPYNINax yYaCTHUKOB
. pHTED MEPBUYHBIX 0AJTOB 9K3aMEH, NOJYYUBIIUX OTMETKY
onenusanus B KM
«2» «3» «» «5»
23K2 3 0,00 12,90 26,79 74,12

Anam3 cTpykrypsl KUM OI'D no xumuu

Ok3ameHalMoHHas padora no xumuu B 2026 roxy coctout u3z 23 3aganuil. Yacts 1 comepxkur 19 3amanuii ¢ kpaTKuM OTBETOM (M3 HUX 14
3aaHui 0230BOTO YPOBHSA CIOKHOCTHU M 5 33/1aHUN TTOBBIIIICHHOT'O YPOBHSI CJI0KHOCTH). YacThb 2 copepkut 4 3a/1aHusi BBICOKOTO YPOBHS CII0KHOCTH
C pa3BepHYTHIM OTBEeTOM (3aaHus 20—22 — Ha COCTaBJICHHUE YPAaBHCHUN PEAKITNI M PacUeThl, 3aJJaHUe 23 — BBIMOJIHCHUE PEATbHOTO XUMUYIECKOTO
JKCTIEpUMEHTa). MaKCUMaIbHBIN EPBUYHBIN 0aJlT 3@ BBIIIOJHEHHUE BCel paboThl — 38.

AHaJIu3 BbINOJIHEHH 3a1aHuil yacTu 1 (3aganus 1-19, ¢ KpaTKUM O0TBETOM)

Ha ocnoBe nannbix Tabmuubl 2-9 1 «BeepoB» OTBETOB MOYKHO CIeNaTh CICIYIOUIHE BBIBOJIBI 00 ypOBHE C(HOPMUPOBAHHOCTH XMMUYECKUX
3HaHUN U yMeHu#l y yyactHukoB OI'D no xumuu B Jlunenkoit odnactu B 2026 ropy.

3aoanus 1-3 (nepsonauanvhvle Xumuueckue NOHSMUsL, CIMPOEHUE AMOMd, NePUOOUYECKULL 3AKOH)

3ananue 1. [IpoBepsieT yMeHue pa3nnyaTh MPOCTHIE U CJIOKHBIE BEIIECTBA, 3HAHNE XUMUYECKOW HOMEHKJIATYphl. B 000011IeHHOM BapuaHTe:
BBIOOD /IBYX YTBEPKIACHUM, I/I€ BBIJCICHHOE CIIOBO 0003HAYAET CIOKHOE BEIIECTBO (METaH, Me/ib, TIUIEPUH, 030H, Kanblinii). CpeaHuil MpoueHT
BbIinoJiHeHusi: 90,43%. Pesynbratel mo rpynnam: «2» — 14,29%, «3» — 56,45%, «4» — 87,17%, «5» — 97,54%. B «Beepe» 3ananuii 1:
npaBWIbHEIN 0TBET nanu 94,08% ydactaukoB. Tunuunsie omubdku: 34 (1,97%), 14 (1,32%), 15 (0,99%), 25 (0,99%) — y4acTHUKH IyTalOT MPOCTHIE
U CJIO’KHBIE BEIIECTBA, HE 3HAIOT, YTO O30H — ATO MPOCTOE BEMIECTBO (AJUIOTPOITHAS MOAU(PUKAIIHS KUCIOpOa). bobiioit pa3psiB Mex 1y Tpymnmnoi
«2» (14,29%) u rpynmoit «5» (97,54%) cBumeTenbCTBYET O TOM, YTO c1a00 MOJArOTOBIIEHHBIE YUaCTHUKU HE BIaJCI0T 0a30BOi KiaccupuKaiueit
BEIIECTB.

3aganue 2. [IpoBepsieT yMeHUe ONpeAesaTh MoJoKeHue deMeHTa B [lepuonndeckoii cucteme 1mo cxeMme CTpoeHHs atoMa (HoMep Meproja u
YUCJI0 MPOTOHOR). CpeHuii mpoueHT BbINoJHeHus : 95,71%. Pesynbrarel mo rpymmam: «2» — 42,86%, «3» — 79,03%, «4» — 95,09%, «5» —
99,12%. B «Beepe» 3amanuii 2: mpaBUIbHBIA OTBET Aanu 96,05% yuactHukoB. Tummuneie ommbku: 31 (1,32%), 111 (0,33%), 312 (0,33%) —
YYACTHUKH ITyTAIOT HOMEP MEPHOa WIIM YUCIIO IPOTOHOB. ['pymia «2» moka3bIBaeT pe3yibTar Hike 50%, 9To CBHIETEIBCTBYET O HEIOCTATOTHOM
MOHMUMAaHUU CTPOEHUS aToMa.
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3aganue 3. [IpoBepser yMeHHE pacrojarath XMMHYECKHE JJIEMEHTHI B TOPSAKE YBEIUYCHHUS HEMETaNIMYSCKUX CBOMCTB. B 00001IeHHOM
BapHaHre: cepa, kpeMHuii, pochop. CpenHuii npoueHT BbinoaHeHus: 93,51%. Pesynbratel no rpynmnam: «2» — 42,86%, «3» — 74,19%, «4» —
92,08%, «5» — 97,54%. B «Beepe» 3amanuii 3: mpaBUIbHBIA OTBET Aanu 96,05% yuactHukoB. Tunuaneie ommobku: 132 (2,63%), 312 (0,99%), 321
(0,33%) — y4acCTHUKH MyTAIOT MOPSIOK YCUIICHUS] HEMETAIUTMYECKUX CBOMCTB B TIEPHO/IC.

3adanus 4—6 (cmenenv okucienus, 8UObL XUMUYECKOU CB53U, NEPUOOUYECKULL 3AKOH)

3aganue 4. [IpoBepsieT ymMmeHHNE ONPEIENATh CTENIEHb OKUCICHUS XpOMa B COSMHEHUIX (TTOBBIILIEHHBINH ypoBeHb). B nemoBapuanre: K2Cr207,
CrPOs4, CrSOs4. Cpennuii npoueHT BbinoJjHeHusi: 94,06%. PesynbraTel mo rpymmam: «2» — 14,29%, «3» — 69,35%, «4» — 92,83%, «5» —
99,30%. B «Beepe» 3amanuii 4: npaBuiIbHBIA O0TBET Aainu 95,72% ydactHukoB. Tunuuneie omubku: 144 (0,66%), 231 (0,66%), 232 (0,33%), 311
(0,33%) — yuaCTHUKM IyTAIOT CTEIICHU OKUCIICHUS XpOMa B Pa3HBIX COCIUHEHUsIX. [ pymmna «2» Moka3biBaeT KpaiHe Hu3Kuid pe3ynbrat (14,29%),
YTO CBUAETEILCTBYET O MOJIHOM OTCYTCTBUU HABBIKA OINPEAETICHHS CTEIIEHN OKUCIICHUSI.

3ananue 5. [IpoBepsieT yMeHHE ONpPENENsATh BEIIECTBA ¢ KOBAJEHTHOM MOJSPHOM CBsI3bl0. B ieMoBapuanTe: MoAua Kalvs, XJIOPOBOIOPO/I,
oenbiit Gpochop, oxcua Oapus, ruapokcus kanus. Cpeanuii npoueHT BbinoaHeHusi: 91,75%. Pe3ynpratel o rpynmnam: «2» — 14,29%, «3» —
59,68%, «4» — 93,21%, «5» — 96,48%. B «Beepe» 3amanuii S: npaBuiibHbINA OTBET ganu 84,87% ydacTHukoB. Tunuuneie ommoku: 23 (8,88%), 24
(2,30%), 15 (0,99%), 35 (0,66%) — y4acTHHKH HE Pa3IMYAIOT BBl XUMHUYCCKOM cBs3u. ['pymma «2» mokassiBaeT 14,29%, 4T0 CBUAETEIBCTBYET O
CUCTEMHBIX Mpoberax B TeMe « XMMUYeCKasl CBSI3bY.

3ananme 6. [IpoBepseT noHMMaHWe 3aKOHOMEPHOCTEW M3MEHEHUs! CBOMCTB B psany Al — Mg — Na. CpeaHuii NpoueHT BBINOJHEHUS:
95,05%. Pe3ynbraTsl o rpymmam: «2» — 71,43%, «3» — 77,42%, «4» — 93,58%, «5» — 98,24%. B «Beepe» 3aqanuii 6: mpaBUIHLHBIA OTBET JAJTH
95,39% yuactuukoB. Tunuunsie omunbku: 13 (1,32%), 15 (0,66%), 24 (0,66%), 25 (0,66%) — yd4acTHUKH HE TOHUMAIOT 3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB B nepuojie. I'pymnna «2» noka3bIlBaeT OTHOCUTENBHO BbICOKUI pe3yabTaT (71,43%), 4To CBUIETENBCTBYET O TOM, YTO 3TO 3aJ]aHHE JOCTYITHO
Jake cabo MoAroTOBIEHHBIM YYaCTHHKAM.

3aoanus 7—-10 (knaccughukayus eewecms, ceoticmea eewjecms)

3ananmue 7. [IpoBepsier ymeHue kiaccupuUUpoBaTh BelleCTBa (OCHOBHBIN OKCHUJ U KucioTa). B 060o0mennom Bapuanre : HBr, MgClz, SOs,
Na:0, Al:Os. Cpexnuii npoueHT BoInoJHeHUst: 95,27%. PezynbraTel o rpymmam: «2» — 42,86%, «3» — 67,74%, «4» — 96,23%, «5» — 99,12%.
B «Beepe» 3amannii 7: mpaBuiabHBINA 0TBET Aanu 97,04% ydactHukoB. Tunuunsie omubku: 51 (1,32%), 14 (1,32%), 12 (0,33%) — y4acTHUKHU MyTarOT
kinaccudukanuro BemectB (Al2Os — amdoTepusiii okcua, SOs — KUCITOTHBIA OKCHT).

3ananmue 8. [IpoBepsieT ymMeHHe ONpeessaTh BEIIeCTBa, BCTYMAIONIUE B peakiuio ¢ cepoil. B 0606mennom Bapuante: Fe, NHs, CuO, H2SOs
(xoH11.), NaCl. Cpeanuii npoueHT BbINoJHeHUsi: 66,34% — 5T0 0JlMH U3 caMbIX HU3KHUX MTOKa3arenei B yactu 1. Pe3ynbTaTsl o rpynmnam: «2» —
42,86%, «3» — 22,58%, «4» — 63,40%, «5» — 73,06%. B «Beepe» 3ananuii §: mpaBunbHbIN 0TBET Aanu 82,89% ydacTHUKOB. THUIIMYHBIE OITHOKH:
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13 (6,25%), 12 (4,61%), 15 (1,64%), 23 (0,99%), 35 (0,99%) — y4acTHHKH HE 3HAIOT XUMUYECKUX CBOUCTB cepbl. ['pyrima «3» moka3biBaeT pe3ysibTaT
Bcero 22,58%, 4To CBUAECTEIBCTBYET O TOM, YTO TeMa «XUMHUUYECKHE CBOMCTBA CEPhD» IJI0X0 YCBOCHA 3HAYUTEIIBHON YaCThIO YYACTHUKOB.

3aganue 9. [IpoBepsieT yMeHHE COCTABIATH YPaBHEHUS PEAKLUH M ONPENENATh IPOAYKTHI B3aUMOJEHCTBUS (IIOBBILIEHHBIH ypOBEHb). B
nemoBapuante: HNO:2 u KOH, N20Os u KOH, Fex(SO4); u KOH. Cpeanuii npoueHT BbinoaHenusi: 91,69%. Pesynbrarel o rpynmnam: «2» —
25,00%, «3» — 55,65%, «4» — 91,32%, «5» — 97,45%. B «Beepex» 3amanuit 9: npaBuibHbIi oTBET Aanu 87,83% yyacTHUKOB. TUNUYHBIEC OMIUOKH:
234 (4,28%), 354 (1,97%), 251 (1,64%), 541 (0,66%) — y4acTHHUKH HE 3HAIOT CBOWCTB KHMCIOTHBIX OKCHIOB M PEaKiifii HOHHOro oomena. I'pymma
«2» nokasbiBaet 25,00%, 4TO CBUIETEIBCTBYET O MOJHOM OTCYTCTBUHM HaBbIKA COCTABJIICHUS! YPABHEHUI peaKIluil.

3aganue 10. [IpoBepsieT ymMeHue OMpeenaTh peareHThl, ¢ KOTOPHIMH BEIIECTBO MOXET BCTYIATh B PEaKIUIO (NMOBBIIICHHBIH ypoBeHb). B
nemoBapuante: Ha, HBr, CuCl.. Cpennuii npoueHT BbinojHeHusi: 89,27%. Pesynprarel o rpymmam: «2» — 21,43%, «3» — 42,74%, «4» —
87,36%, «5» — 96,92%. B «Beepe» 3ananuii 10: npaBuibHbl oTBEeT ganu 88,49% yuactHukoB. [IpaBunbHblil oTBET: 144 (B «Beepe»). Tunuuneie
ommOku: 142 (1,97%), 124 (1,64%), 244 (1,64%), 213 (0,99%) — y4acTHUKH HE 3HAIOT CBOMCTB BEIIICCTB.

3aoanus 11-14 (xumuueckue peakyuu, 31eKmMpoIUMU4ecKas OUCCoyuayus, UOHHbvle YPAGHEeHUs)

3aganue 11. [IpoBepsieT yMeHre KIACCUPUIIUPOBATH XMMHYECKHE PEAKIIUU U ONPEICIIATh PEaKIUU COeqUHEeHMS. B 00001meHHOM BapuaHTe:
Kanui ¥ BoJa, okcus cepbl(IV) u kucinopos, okcua HaTpusi U XJI0POBOJOPOI, OKCHT HAaTpus U Bofa, okcua menu(Il) u Bogopon. Cpeanuii mpoueHT
BbINoJIHeHus1: 91,20%. Pesynpratel mo rpynnam: «2» — 28,57%, «3» — 54,84%, «4» — 89,06%, «5» — 97,71%. B «Beepe» 3amanmii 11:
MpaBWIbHBIN oTBeT namu 84,54% ydactHukoB. Tunuunsle ommoOku: 14 (3,62%), 12 (3,62%), 25 (2,30%), 15 (1,32%) — ydacTHUKH HE yMEIOT
KJIACCHU(UITUPOBAThH PEAKIIMH, ITyTAIOT PEAKIIUN COSAMHCHHUS C APYTUMHU THIIAMH PEaKIIN.

3aganue 12. [IpoBepsier HanMune MPaKTUYECKUX HABBIKOB, 3HAHKUE MTPU3HAKOB peakiiuii (TIOBHIICHHBIN ypOoBeHB). B 0000111€HHOM BapuaHTe:
Cu 1 HNO:s (kon1r.), Ca(HCOs). u HCI, Ba(NOs)2 1 CuSO4. Cpennuii npoueHT BbinojHeHus: 89,38%. Pesynbrater o rpymmam: «2» — 0,00%,
«3» — 50,81%, «4» — 86,79%, «5» — 97,01%. B «Beepe» 3amanuit 12: npaBunbHbIi 0TBET nanu 83,22% ydyacTHUKOB. Tunuuynbie ommOku: 441
(4,93%), 431 (2,30%), 241 (1,64%), 321 (0,66%) — ydacTHHKH HE 3HAIOT MPU3HAKOB peaknuil. ['pymnma «2» mokasbiBaeT 0% BBITOJHEHHS, YTO
CBUJICTENCTBYET O MOJTHOM OTCYTCTBHH MPAKTUYECKUX HABBIKOB.

3ananue 13. [IpoBepsetr ymeHue onpeaensaTh HedeKTpoauThl. B 0600mennom Bapuante: CuO, HNOs, CaClz, H2S, Si02. Cpeauuii npoueHT
BbInosHenusi: 91,53%. Pesynbrater mo rpynmam: «2» — 21,43%, «3» — 46,77%, «4» — 91,70%, «5» — 98,06%. B «Beepe» 3amanwmii 13:
npaBWIbHBIN 0TBET nanu 91,45% yuyactHukoB. Tunuunslie ommobku: 45 (2,30%), 25 (1,64%), 13 (1,32%) — y4acTHUKM HE 3HAIOT, KAaKUE BELIECTBa
OTHOCSITCS K DJIEKTPOJIUTAM, a KaKHe — K HEIJICKTPOITHTAM.

3aganue 14. [IpoBepsieTr ymMeHHe BBIOMpPATh MCXOJIHbIE BEIIECTBA MO COKPAILEHHOMY MOHHOMY ypaBHEHHIO. B 000OIIeHHOM BapuaHTe:
Na2COs, NaHCOs, CaCOs, BaCOs, HBr, HNO:. Cpeannii npoueHT BbinoJHenusi: 92,30%. Pesynbrarsl no rpynnam: «2» — 14,29%, «3» —
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56,45%, «4» — 91,32%, «5» — 98,59%. B «Beepe» 3ananuii 14: npaBunbHbii oTBeT Aanu 92,11% ydactaukoB. Tunwmunsie omuoku: 16 (2,96%), 23
(0,99%), 12 (0,99%) — y4acTHHUKH HE YMEIOT COCTABIIATH HOHHBIC YPaBHEHHUSI.

3aoanus 15-17 (OBP, 6e3onacrhocmys, kayecmeenHvle peakyu,)

3apanue 15. [IpoBepsier ymeHue onpeaessaTh Mpolecchl OKuciIeHus: U BocctaHoBieHuss B OBP. B 0606menHom Bapuante: Fe?"™ — Fe?*, N°*
— N**, CI°* — CI°. Cpennnii npoueHT BbinoJHeHus: 95,38%. Pesynprarel o rpynmam: «2» — 28,57%, «3» — 77,42%, «4» — 96,60%, «5» —
98,42%. B «Beepe» 3aaanuii 15: mpaBuiibHbIi oTBeT Aanu 93,75% yyactHukoB. Tunuunsie ommobku: 211 (2,63%), 121 (1,64%) — y4acTHUKY yTaoT
OKHCJICHUE U BOCCTAHOBJICHHE.

3aganue 16. [Iposepsier 3HaHWe npaBuil 0e30MacHON paboOTHI ¢ BeulecTBaMH U 000pyAoBaHHEeM. B 00001eHHOM BapuaHTE: MOTy4YeHHE
aMMUaKa M3 COoJIC aMMOHWSI, BBITIAPUTEIIbHAS Yalllka, HAKJIOH MPOOUPKU TpU HarpeBaHUH, U3MeIbUeHHUEe TBEPOro BemiecTBa. CpeHuil MPOIEeHT
BbInostHeHus: 78,00% — ouH U3 caMbIX HU3KKUX MOKa3aTeneil B yacTu 1. PesynbTarsl o rpymmnam: «2» — 0,00%, «3» — 41,94%, «4» — 70,57%,
«5» — 87,32%. B «Beepe» 3ananuii 16: npaBmiibHbIN OTBET Aanu 69,41% ydactHukoB. Tunuunsie ommoku: 123 (16,12%), 13 (6,58%), 12 (3,62%),
124 (0,99%) — yyaCTHHKH HE 3HAIOT MPABUJ TEXHUKH OE30MACHOCTH B XUMHUECKO# 1aboparopuu. ['pyrmma «2» mokaspiaet 0% BBIMOJHEHHUS, YTO
CBUJICTEILCTBYET O IMOJTHOM OTCYTCTBHH 3HAHHA IO TEXHUKE O€30IMaCHOCTH.

3aganue 17. [IpoBepser Hanuuue MPaKTUYECKHX HABBIKOB PACMO3HABaHMs BEIIECTB (MOBBLIINICHHBIN ypoBeHb). B 00001IeHHOM BapuaHTe:
KNO; u KCI, LiOH u KOH, H2SO4 u K2SO4. Cpennnii npoueHT Boinoanenusi: 84,71%. PesynpraTe! o rpymmam: «2» — 0,00%, «3» — 29,84%,
«» — 81,13%, «5» — 94,45%. B «Beepe» 3amanuii 17: npaBunbHbId oTBEeT nanu 83,55% yuyacTHukoB. Tummunsie ommOku: 321 (4,61%), 341
(2,30%), 344 (1,32%), 234 (1,32%) — yuaCTHUKH HE 3HAIOT KAYECTBEHHBIX peaKinii Ha HOHBI. [ pymma «2» moka3biBaet 0% BBITOTHEHUS.

3aoanua 18—19 (pacuemmnuie 3a0auu)

3ananue 18. [IpoBepsier ymMeHHE BBIYHMCIATH MacCOBYIO JOJIO dJeMeHTa B coenuHeHnn. B o0oOmenHom Bapuante: CsHsCaOeP
(rmuuepodocdar xkanpius). Cpeanuii npoueHT BbinoaHenusi: 93,84%. Pesynbrars! o rpynmam: «2» — 64,29%, «3» — 69,35%, «4» — 90,94%,
«5» — 98,59%. B «Beepe» 3ananuii 18: npaBunbHelil oTBeT fanu 94,08% yuyactHukoB. Tunuunslie ommoku: 20 (0,99%), 18 (0,99%), 17 (0,66%), 22
(0,33%) — omribKu B pacyetax MOJISIPHOM MaccChl.

3ananue 19. [IpoBepsieT yMeHHe NMPOBOAWTH pacdyeTshl Mo (Gopmyse (C HCIOIb30BaHMEM pesyibTaTa 3amaHus 18). CpeaHuil nmpoumeHT
BbINOJIHeHUsI: 85,26%. PesynpraTel no rpynnam: «2» — 28,57%, «3» — 43,55%, «4» — 76,23%, «5» — 95,42%. B «Beepe» 3ananuii 19:
npaBUIbHBIN 0TBeT ganu 87,83% yuactaukoB. Tunwmunsie omuoku: 38 (2,30%), 72 (0,99%), 78 (0,66%), 80 (0,33%), 75 (0,33%), 57 (0,33%) —
OIIMOKHU B pacueTax, HEBEpHOE UCIOJIb30BaHUE pe3ynbTaTa 3aganus 18. I'pynmna «2» mokasbiBaeT pe3ynbrat 28,57%, 4To CBUIAETENHLCTBYET O TOM,
YTO €J1a00 MOATOTOBJICHHBIC YIACTHUKHA HE YMEIOT MMPUMEHSATD MOTYyYEHHBIN PEe3yJbTaT B JaTbHEHIITNX pacyeTax.
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3aoanus vacmu 2 (3adanus 20-22, ¢ pazsepuymvim 0meenom)

3apanue 20. OBP: paccranoBka Ko3((HUIMEHTOB METOIOM AJIEKTPOHHOrO OajlaHca, ONMpENeSICHHE OKHUCIHMTENS M BOCCTAaHOBUTENSA. B
nemoapuante: MnS + HNOs; — MnSO4 + NO: + H2O. Cpennuii npoueHT BoinojHeHusi: 73,01%. Pesynbratel no rpynnam: «2» — 4,76%, «3» —
24,19%, «4» — 50,44%, «5» — 90,55%. B Tabmune 2-10: 79,23% rpynmsl «5» nonyuwmiu 3 6amia, 35,09% rpynmsl «4» nonyaunnu 3 6ania, 8,06%
rpynsl «3» nonydwin 2 6amna. Ipynmnst «2» u «3» NpakTHYECKH HE CIPABISIOTCS ¢ 3a1aHiueM. OCHOBHBIE OIIMOKH: HEMPaBHIIBHOE COCTABIICHHE
3JIEKTPOHHOTO 0ajiaHca, HEBEpPHOE ONPEICICHUE OKUCIUTENS U BOCCTAHOBUTEJIS.

3apanue 21. [lenouka npeBpamenuit: P20s — X — NasPOs — Casz(PO4).. Cpennnii npoueHT BbinoJHenusi: 74,07%. Pe3ynpTaThl 1o
rpynnam: «2» — 9,52%, «3» — 18,82%, «4» — 45,79%, «5» — 94,89%. B Tabnuue 2-10: 88,03% rpynmsl «5» nonyuunu 3 6amia, 30,19% rpymbt
«» monmyurin 3 6amta. OCHOBHBIE OIMMMOKU: HE3HAHWE XUMHUYECKUX CBOMCTB okcuaa (ocdopa(V), HeyMeHHE COCTABIATh YPABHCHHS PEaKIUil C
y4aCTHUEM COJICH.

3apanue 22. PacueTHas 3a/1aua Ha MaCCOBYIO JIOJIIO Cyib(uTa HaTpus. B 06001mennom apuante: nocie nponyckanus 0,896 1 SO: (H.y.) uepes
pactBop NaOH nonyunnu 63 1 pactBopa Na.SOs. CpeaHuii mpoueHT BbINOJHeHUs1: 55,23% — caMoe ci0KHOe 3a/1aHue Jyactu 2. Pe3ynabTaThl o
rpynmnam: «2» — 2,38%, «3» — 9,14%, «4» — 17,48%, «5» — 79,17%. B Tabmune 2-10: 68,49% rpymmsr «5» noxyuninu 3 6amia, 8,68% rpymib
«4» nomyunnu 3 6anna. OCHOBHBIE OIIMOKH: HEBEPHOE COCTABIICHUE YPABHEHUSI PEAKIIHH, OLTMOKH B pacyeTax KOJUYeCTBa BEIIECTBA, HEPABUILHOE
OIIpEJIETICHUE MAaCCOBOM J10MIH.

O0o01IeHNe MO0 KJII0YEeBLIM CJ0KHBIM 3aJaHUAM:

1. 3ananme 16 (npaBuia TexHuku 6e3onacHoct) — 78,00%. I'pynna «2» nokassiBaeT 0% BbInoaHeHus. OMIMOKN: HE3HAHUE MTPABUII
paboThl B XUMUYECKOH J1abopaTOpHH.

2. 3ananme 8 (xumuueckue cBoiicta cepsl) — 66,34%. ['pynmna «3» nokassiBaeT 22,58%. OmuOKU: He3HaHUE CBOMCTB CEphl U BEIIECTB,
C KOTOPBIMHU OHA pearupyer.

3. 3ananme 22 (pacuetHas 3ana4ya) — 55,23%. I'pynna «4» nokaspiBaet 17,48%. OmuOKku: HEyMeHHE COCTABIATh YPaBHEHHE PEAKIINH,
OomuOKHU B pacueTrax.

4. 3ananme 17 (kauectBeHHbIe peakuun) — 84,71%. I'pynna «2» nokassiBaer 0% BbInoaHEeHUsA. OMMOKU: HE3HAHME KaYyeCTBEHHBIX
peaKkuuii Ha HOHBI.

S. 3ananme 19 (pacuetsl no ¢opmyne) — 85,26%. I'pynna «2» mokaspiBaer 28,57%. OmuOku: ommOKH B pacueTax, HEBEpPHOE

HCIIOJIb30BAaHME pe3yJibTaTa 3a1aHus 18.

BoisiBiIeHHe 111 KasKka0#l rpynnsl yyacTHUKOB OI'D 3apaHnii, BBINOJTHSIEMBIX ¢ HAaMO0O/IbIIEH M HAMMEHbIIEH YCIEeIHOCTHI0 —
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BBICOKOI'0 YPOBHS 21 (45,79%) 20 (90,55%)
CIIOZKHOCTH 20 (50,44%) 21 (94,89%)
OcHoBHBIE BEIBOALI 10 Tadomuue 2-11
1. [Tonsipu3zanust pe3yabTaToB: HaOMOAaeTcst YeTkas nuddepeHuanys Mexay TPYNIIaMi Y9acTHUKOB. ['pymma «5» JIeMOHCTpUPYET

npaktuuecku 100%-Hoe BBINOJIHEHUE 33JaHUN YacTH 1, Torjga Kak rpymnmna «2» MOKa3blBaeT KPUTUYECKU HU3KUE PE3YNIbTaThl MO OOJBIIMHCTBY
3a/1aHuii, 0COOCHHO TPEOYIONINX MPAKTHYCCKIX HABBIKOB.

2. [TpoGiieMHbIe TEMBI [IJIs1 BCEX TPYIII:

o XuMHUUECKHE CBOMCTBA cephl (3aanue 8) — camasi mpoOsieMHast TemMa JUIst BCeX IPYII, BKiIro4as rpymmy «5» (73,06%).

o [MpaBuia TexHUKH Oe3omacHocTH (3aaanue 16) — Bropast o cioxHoctu Tema (78,00% B cpeanem, rpymma «2» — 0,00%).

o Pacuernast 3anaua (3ananue 22) — caMoe CJI05KHO€ 3a/1aHue yactu 2 Juist Beex rpyni (55,23% B cpeHem).

o KauectBenHbie peakinu (3aaanue 17) — TpeOyeT ycuiieHus MpakTHUecKoi moarotosku (84,71% B cpennem, rpymma «2» — 0,00%).

3. 3aaHus ¢ pa3BepHYTHIM OTBETOM Kak Oapbep: 3aaHus 20—23 10CTyNHbI IPEUMYIIECTBEHHO yYaCTHUKAM rpynn «4» u «S5». I'pynma
«3» MPaKTUYECKU HE CIPaBIsieTCs ¢ 3aaanusiMu yactu 2 (0—24%), rpymbl «2» — MOJHOCTHIO He crpaBisitotes (0-9,52%).

4. Heo6xomumocts auddepeHnnpoBaHHON MOATOTOBKY: ISl K&KIOH TPYIIBI Y9aCTHUKOB TPEOYIOTCS pa3HbIE TOIXO/bI:

o ['pynmna «2» — popmupoBanue 6a30BbIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX HABBIKOB.

o ['pynna «3» — pabora HajJ yCTpaHEHHEM IMPOOENIOB B MPAKTUYECKUX HaBBbIKaX (KaueCTBEHHBIE PEAKIIMU, TEXHHUKA 0€30MacHOCTH,
XUMHUYECKHE CBONCTBA KOHKPETHBIX BEIIECTB).

o ['pynma «4» — pa3BUTHE HABBIKOB PEIICHUS PaCUCTHBIX 3a/1a4 U BHITIOJHEHUS SKCIIEPUMEHTA.

o ['pymnmna «5» — yrmy0aeHHasi MOAr0TOBKA K 3aJaHHSIM BBICOKOTO YPOBHS CIOXKHOCTH (0cOOEHHO pacueTHas 3agada Ne2?2).

5. KiroueBbie 30HBI pocTa: YCHJICHHE MPAKTUUYECKOW HAMpaBICHHOCTH OOy4eHHs (KaueCTBEHHBIC PEAKIMU, TEXHHUKAa O€30MacHOCTH,

XUMHYECKHUI BKCHepI/IMeHT), CUCTEMAaTNYCCKaAa pa60Ta Haa paCYCTHBIMU 3a/la4aMi, er'Iy'6J'IeHHOC HU3YUCHUC XUMHNYCCKUX CBOMCTB CCPBI U APpYTrUXx
HEMCTAJIJIOB.

3.1.2. IIpoumue pe3yabTaThl CTATHCTHYECKOI0 aHAIN3A (TIPH HAJTHYHH)

[TpoBeneHHBIN AOTOJTHUTEIBHBIN CTATUCTUYECKUI aHAJIN3 TTO3BOJISIET CAENATh CIEAYIOIIUE BHIBOIBI:

1. OcHoBHOM TIPOOIEMON sl YYaCTHUKOB BCEX TPYMI SIBJISETCS HEAOCTATOYHBIA ypOBEHb C(HOPMHPOBAHHOCTH MPAKTHUYECKUX HABBIKOB
(KauecTBEHHBIE PEAKIINH, TEXHUKA O€30MaCHOCTH, XHMHYECKUH SKCTIEPUMEHT ), 0COOCHHO Y 1200 MOATOTOBIEHHBIX YYaCTHUKOB (TPYIIIHI «2» U «3»).
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2. PacderHbie 3amauu TPeOYIOT YCHJICHHMS TOJITOTOBKM HAa BCEX YPOBHSIX: JaXX€ YYACTHUKHU, IMOJYYHUBIINE OTMETKY «5», HE BCerma
JEMOHCTPHPYIOT YBEPEHHOE BIIaZICHUE HABBIKAMH PEIICHHS KOMIUIEKCHBIX pacueTHBIX 3a1a4 (3amanue 22 — 79,17%).
3. HaOmroaercsi 3HaYUTENBHBIA pa3pbhiB B PE3yNIbTaTax MEXKIY Pa3HBIMH THUIIAMU OOpa30BaTENbHBIX OPTaHH3AIMA W MYHHUIUIAILHBIMH
00pa3oBaHUsAMU, YTO TPeOyeT aApeCcHON METOANYECKOM MOMOIIY HIKOJIAaM C HU3KUMU Pe3y/IbTaTaMu.
4. ITpu o0111ei MONOKUTETHHON KapTUHE (BRICOKHI YPOBEHb O0OYICHHOCTH U Ka4ecTBa 00YyUCHHsT) MOTSHITHAI JIJIS TaTbHEHIIIEro pocTa UMEIOT
YYaCTHUKHU BCEX IPYII, 0OCOOEHHO B YACTH NMPAKTUYECKUX HABBIKOB M PACUETHBIX 3aj1au.
3.2.Metoauyecknii aHa;ju3 BbinogHeHus 3aganuii KUM oGydaomumucst ¢ pa3HbIMH YPOBHSIMH MOJATOTOBKH H

PEeKOMEHIANMH JIJIsl yUuTe el M0 COBEePIIEHCTBOBAHNIO NPENoIaBaHUA Y4eOHOr0 nMpeaMeTa

3.2.1. Meroauyeckuii aHAJHU3 BbINOJHEHHS 32/IaHU 00YUAIOIIMMHCS ¢ MUHUMAJIbHBIM YPOBHEM MOATOTOBKHU (MOJTYYHUBIINX
O0TMETKY «2»), BKJIIOYasi MeTOANYeCKNe PEKOMEHIAUN IJI yYuTeei

3.2.1.1. OmnucaHue NpeJMeTHOH NOATOTOBKHU YYaCTHUKOB OI'J, NO/Iy4YUBIIMX OTMETKY «2», aHA/JIU3 TUNNUYHBIX
AePULMTOB B IOAr0TOBKE

O0mas xapaKkTepucTHKA rpyNnibl

B 2026 roay B Jlumeuxoit obmactu OI'D mo xumuu caaBanu 909 uenoBek. M3 HUX oTMeTKy «2» momyuuiu 14 y4acTHMKOB, YTO
coctaisieT 1,54% ot ol1iero yucna cAaBaBIMX. DTO camas MaJO4YHCICHHAs IPYIIa Y4aCTHUKOB, YTO CBHJIETEILCTBYET O TOM, YTO OOJIBIIMHCTBO
BBIITYCKHUKOB, BEIOMPAIOLINX XUMHUIO, YCIICITHO CIIPABIISIFOTCS ¢ AK3aMEHALIMOHHBIMU TpeOoBaHusIMHU. OJHAKO aHAIM3 BBIOJIHEHUS 3aJaHUI TaHHOU
IPYMIO MO3BOJIAET BBIABUTH TUIMYHbIE NEQHUIMTHI, XapakTepHbIE A 00Y4aroIUXCs ¢ MHUHUMAJIbHBIM YPOBHEM IOATOTOBKH, U MPEUIOKUTH
aJipecHbIe Mepbl KOPPEKLIUH.

VY4YacTHUKM TPYMNIbl «2» JEMOHCTPUPYIOT KpailHe HM3KHIl ypoBeHb 0a30BOM XUMHUYECKOW MOATOTOBKHM. OHHM HE BJIAJCIOT OCHOBHBIMHU
MOHATUSIMHM M 3aKOHOMEPHOCTSIMU Kypca XUMHH, HE YMEIOT MPUMEHSATh 3HAHUS Ha NPAKTHKE, HE 3HAIOT MPaBWJI TEXHUKHU Oe30macHOCTH. OCHOBHAs
3agada paboThl C JaHHOW rpynnoil — GopMUpoOBaHHE MUHUMAJILHOTO HAa0Opa 3HAHUN U YMEHUH, HEOOXOTUMBIX JUIsl PEOI0JICHU MUHUMAILHOTO
1I0pora U MOJIY4YEHUsI OTMETKH «3».

Onucanue JOCTUTHYTHIX NPEeAMETHBIX pPe3yJIbTaTOB

Ha ocnoBe nannbix Tabmuipl 2-11 (cronben 2) MOXKHO cienaTh BBIBOJ, YTO YYAaCTHUKHU, MOJIYUYHMBIIUE OTMETKY «2», IEMOHCTPUPYIOT
CIIENYIOLINE JOCTUTHYTBIE IIPEIMETHBIE PE3YyIbTaThI:

31



1. Hau6osabmas ycnemHocTh HA0II01a€TCs TIPU BHITIOTHEHUH 3aaHus 6 (3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB B mepuoje Al
— Mg — Na) — 71,43%. D10 enuHCTBEHHOE 3a/laHue, C KOTOPHIM YYaCTHUKH TPYIIIbI «2)» CIPABISIOTCS OTHOCUTENIBHO ycremHo. OHo
IIpOBEpSET MOHMMAHUE 3aKOHOMEPHOCTEH H3MEHEHMS CBOMCTB B Iepuojae (yMEHBIICHHE 4YHCa SJEKTPOHOB HAa BHEUIHEM YPOBHE U
YMEHBIIIEHNUE CTENEHU OKHMCIEHHUS B BBICIIUX OKCHAAX). DTO CBUIETEIILCTBYET O TOM, UYTO 0a30BbIC MPEACTABICHUS O CTPOCHUU aroMma U
MEPUOINIECKOM 3aKOHE Y YaCTH YUaCTHUKOB JAaHHOM IpymIibl ¢hOPMUPOBAHBI HA MUHUMAJIBLHOM YPOBHE.

2. OtHocutenbHo ycnemHo (Oonee 50%) BwimonHsgercs 3aganue 18 (pacuer maccoBoil oiau Kanplusi B riuiepodocdare
Kanbimst) — 64,29%. D1o 3a7aHne BRIOTHAETCS 10 AITOPUTMY, TOCTYITHOMY JIaXe CJ1a00 MOATOTOBICHHBIM yYaCTHUKAM. Y YaCTHUKU MOTYT
BBIYHCIIUTH MOJISIPHYIO MacCcy COSIUHEHUS U ONPEIEIUTh MACCOBYIO JIOJIO AJIEMEHTA Mo (opMyIie.

3. 3anmanus 1, 5, 14 mokaspIBalOT 0IMHAKOBEIN pe3ynbrar — 14,29%. Do 3amanus Ha:

o pasiuuue IPOCThIX U CJIOKHBIX BEIIECTB (3agaHue 1);

o olpeziesieHUE BU/1a XMMHUECKOH CBs3U (3anaHue 5);

o BBIOODP MCXOJIHBIX BEIIECTB [0 COKPAIIICHHOMY HOHHOMY YpaBHEHHIO (3a1anue 14).

4, 3anmanus 2, 3, 4, 7, 9, 10, 11, 13, 15 noka3sBaroT pe3ynabrar 0—42,86% — y4acTHUKH HE CIPABISIOTCS C OOJBITUHCTBOM
3a/laHuil 6a30BOrO yPOBHSI.

S. 3aganusa 12, 16, 17 (mpakTUuecKHe HABBIKU: MPU3HAKK peaKUUi, TEXHUKa O€30MacCHOCTH, KAaYECTBEHHbBIE pEaKLUN)
noka3biBaroT 0,009 BeIIONHEHUS.

6. 3aganus yactu 2 (20-22) nmokaspIBalOT KpaiHe HU3KUE pe3yibTathl: 3a1anue 20 — 4,76%, 3amanue 21 — 9,52%, 3amganue 22

— 2,38%. 3apanue 23 (xumuueckuii 3xcnepumenT) — 0,00%.

YkazaHHBIE TEMBI IPOrPAMMBI 1 YMEHUSI, KOTOPBIE B HANOOJIBIIEH cTENIeHn COPMHUPOBAHBI, IPEACTABICHBI B Tabuie 2-12.

Tab6auua 2-12. Tembl nporpaMmMsbl 1 yMeHHs1, B HAaN00./1b11Iell CTeNeHH 0CBOEHHbIE YYACTHUKAMHU IPYNIbI «2)»

No

o/

Knacc(-b1) u3ydenus B

TCMI)I IIporpamMmmsbl 1 CHUA
porp m cootBeTcTBUU ¢ DOIT

[ToHnMaHKe 3aKOHOMEPHOCTEN U3MEHEHUS CBOMCTB B IIEPUOC

8-9
(3amanue 6)
YMeHue BBIYUCIATh MACCOBYIO JIOJO JIEMEHTA B COCTMHEHUU 110 5
dbopmyne (3aganue 18)
YMeHue paznuyaTh IPOCTHIE U CIIOKHBIC BelecTBa (3a1anue 1) 8
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No Kiacc(-»1) u3yuenus B
Tembl mporpaMMBbl U YMEHHUS

n/n cootBeTcTBUM ¢ DOII
4. YMeHue ornpenensiTs BUA XUMUIECKO# cBs3H (3aanue 5) 8-9
5 YMeHue BRIOMpaTh UCXOAHBIC BEIIECTBA 10 COKPAILICHHOMY 9

HOHHOMY YpaBHEHHUIO (3a1anue 14)

AHAJIU3 THNIUYHBIX A1e(UIIUTOB B IPeIMETHOI MOATr0TOBKE
Ha ocnoBe nannbix Tabmuist 2-11 (cTonber 2) U «BeepoB» OTBETOB BBISBICHBI CIEAYIONINE TUITMYHBIC JEPUIUTHL:

1. OTcyTrcTBHE 0A30BBIX 3HAHUI 10 HEOPTAHMYECKOI XMMUM (XUMHYECKHEe CBOHCTBA BElleCTB):

HpOIIGHT BBIIIOJIHCHUA B

3ananue rpymie @» XapakTep ommndok

8 42,86% He3nanne XMMHUYECKHUX CBOWCTB CEPBI

10 21.43% Heymenue onpenensTe peareHThl, C KOTOPbIMU BEILIECTBO
BCTYIIAET B PEAKIIHIO

11 28,57% Heymenue knaccupuuupoBaTh XUMUYECKUE PEAKIIUU

13 21,43% Heymenue onpenensars 31eKTPOIUTHI U HEAJIEKTPOIUTHI

15 28,57% Heymenune onpenenaTs mponecchl OKUCICHHUS W BOCCTAHOBJICHHUS

Jeduuur: Y4acTHUKM HE 3HAIOT XMMHYECKUX CBOMCTB OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIECTB, HE MOTYT ONpPEIEIUTh, C KAKUMHU
BEIIECTBAMH BCTYIAET B PEAKIUIO TO UM HHOE COETMHEHNE, HE TOHUMAIOT CYTH OKUCIUTENIbHO-BOCCTAHOBUTENLHBIX MPoLIecCcOB. B «Beepe» 0TBeTOB
Ha 3aj1anue 8 npaBuibHbI 0TBET 14 (Fe u H2SO4 KOHIL.), HO YYaCTHUKH TPYIIIBI «2» AT HeBepHbIE OTBETHI: 13 (6,25%), 12 (4,61%), 15 (1,64%),
YTO CBHJICTEIICTBYET O HE3HAHUU CBOWMCTB CEPHI.
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2. IHoaHoe OTCYTCTBHUE NIPAKTUIECCKUX HABBIKOB:

IIpoueHT BBINOJIHEHUS B IPYyIIIIE

3anganue O XapakTtep omudoK

12 0,00% He3nanne nmpu3HakoB XUMHUYECKUX PEAKITHI

16 0,00% Hesnanue mpaBui TeXHUKH 0€30MMaCHOCTH

17 0,00% He3nanune kauecTBEHHBIX peaKIuii Ha HOHBI
OTCcyTCTBHE HABLIKOB BBITIOJIHEHUS XUMUUYECKOTO

23 0,00% YT

JKCIIEPUMEHTA

Jepunut: YUaCTHUKM HE 3HAIOT MPaBWJ pabOTHI C BEMIECTBAMU M 00OPYJOBaHUEM B XHUMHUYECKOH J1abopaTopuu, He YMEIOT Pacro3HaBaTh
BEIIECTBA M0 KAYECTBEHHBIM PEAKIIMSIM, HE 3HAIOT IPU3HAKOB MPOTEKAHM XMMUYECKIX peaKkiiii (BbIACTICHUE ra3a, 00pa3oBaHuE 0CaIKa, N3MEHEHHE
nBera). B «Beepe» oTBeTOB Ha 3aaHue 16 mpaBHIIbHBIN OTBET 23, HO YYaCTHHUKU Jal0T HeBepHbIe oTBEThI: 123 (16,12%), 13 (6,58%), 12 (3,62%). B
3ananuu 17 npaBuibHbIA 0TBET 324, HeBepHbIe 0TBETHI: 321 (4,61%), 341 (2,30%), 344 (1,32%).

3. HeymeHue npuMeHSITh 3HAHUS B PACYETHBIX 3a/1a4ax:

HpOHeHT BBITIOJIHCHUS B I'PYIIIIC

X

3anaHnue Or apakTep omnboK

18 64,29% OmmbOKu B pacueTax MOJSIPHON MacChl

19 28,57% Heymenne ncnoiap30BaTh pe3yinbTaT MPEIbIIyIIeTo 3a1aHus
22 2.38% Heymenue cocTaBnsiTh ypaBHEHUE peaKIIUU, OIIMOKHU B

pacucTax
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Jepuuut: YUaCTHUKHA MOTYT BBIIIOJHUTH MPOCTEUIIHIA pacdeT 1o ¢popmysie (3aganue 18), HO He yMEIOT IPUMEHSTH MTOJyYSHHBIH pe3yIbTaT
B JalbHEWIUX pacuerax (3ananue 19). 3aganue 22 (KoMIUIEKCHas pacdeTHas 3a/1a4ya) MpakTUYecKu He BbinoiHseTcs — 2,38%. B «Beepe» oTBeTOB
Ha 3as1anue 19 npaBuiibHbIN 0TBET 76, HEBepHBbIe O0TBETHI: 38 (2,30%), 72 (0,99%), 78 (0,66%), 80 (0,33%).

4. OTCcyTCTBHE HABBIKOB COCTABJICHHSI YPABHEHUI peaKkuMii:

3ananue [IponieHT BBIMOJIHEHUS B TpyMIE «2)» XapakTtep omudoK

9 25,00% Heymenue onpenensate MpOayKThl peaKkIuii

14 14,29% Heymenue cocTaBnisTh HOHHBIEC YPaBHEHUS

20 4,76% Heymenue cocrasnsate OBP MeTonom anexkTpoHHoro 6ananca
21 9,52% Heymenue ocymiecTBisaTh ENOYKY MpeBpalleHui

Jeduuur: Y4acTHUKM HE YMEKOT COCTaBIIATh MOJIEKYJISIPHBIE M HMOHHBIE YPAaBHEHHUS PEAKLNN, HE 3HAIOT NMPOAYKTOB B3aWMOJIECHCTBHUS
BEIIIECTB, HE BIAJICIOT METOI0M 3JIEKTPOHHOTO Oananca. B 3ananun 4 (crenenu okucienus) — 14,29%, yq4acTHUKU HE YMEIOT ONPEIENATh CTENECHN
OKHCJICHUS 3JIEMEHTOB B COCINHEHUSIX.

5. Ci1aboe 3HaHUE TEOPETHYECKHUX OCHOB XUMMMU:

[IponieHT BBIMOJIHEHNUS B TPYyIIIIE

3amanue
a »

XapakTtep omudoK

2 42,86% Heymenue onpenensiTe CTpO€HHE aToOMa IO CXeMe
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[IpoLeHT BBINOTHEHUS B TPYIIIe

3anaHue O Xapakrep omudoK

3 42 86% HesHnaHue 3aKOHOMEPHOCTEH N3MEHEHUS HEMETAITHISCKIX
' CBOICTB

4 14,29% Heymenue onpenensiTe CTENIEHU OKUCICHUS

7 42.86% Heymenue knaccuguimpoBaTh BEIIeCcTBa

Hedpuunt: YH4acTHUKA UMEIOT mMpoOesbl B 3HAHUSAX CTPOSHUs aToMma, [lepuonudeckoro 3akoHa, Kiaccu(ukanuu BemecTB. B 3amanun 2
(ctpoenue atoma) — 42,86%, y4aCTHUKHA HE MOTYT ONPEAEIUTh, HOMEpP Mepro/ia U YUCIIO MPOTOHOB MO CXEME PACIPEIEICHUS IIEKTPOHOB.

Yka3zaHHBIE TEMBI IPOTPAMMBI H YMEHUS, KOTOPbIE B HAUMEHbBIIEH cTeneHn c(hOPMUPOBAHEI, TPEACTABICHBI B Ta0muIe 2-13.

Tadiauuna 2-13. Tunu4yHble 1e(PUUUTHI B IPEAMETHOH NOATOTOBKE YYACTHUKOB I'PYNIIBI «2)»

Ne Tembl porpaMMbl 1 yMEHUS (IE€PUITUTHI) Knace(-br) msysemnsi 5
n/m porp ™ ACOHH cootBercTBUU ¢ DOII
1 [IpaBuna TexHUKU 0€30MIACHOCTH B XMMHUUYECKOM 8.9
' naboparopuu (3ananue 16)

2. KavecTBeHHbIE peakiuy Ha HOHBI (3a1aHue 17) 9

3. [Tpu3Haky XUMHUYECKUX peakuuii (3aganue 12) 8-9

4. XuMUYeCcKue CBOWCTBA CephI (3a1aHue 8) 8-9

5. CocraBnenue ypaBHeHul peakuui (3aganus 9, 14, 20, 21) 8-9
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10.

11.

12.

Tembl mporpamMmbl 1 yMeHHS (1e(DUITUTHI)

OKHCIUTENBHO-BOCCTAHOBUTEBHBIE peakuu (3ananus 15,
20)

Pacuernbie 3agaun (3amanus 19, 22)

Knaccudukanms Bemects (3aganus 7, 13)

Ctpoenue atoma, [lepuoanueckuit 3akoH (3aganus 2, 3, 6)
Crenenu okucnenus (3aganue 4)

Buapl XuMudeckoi cBs3M (3agaHue S)

XHUMHYECKUH IKCIIEPUMEHT (3amanue 23)

CICAYIOMUX PCATUCTUYHBIX 3aa4ax:

1. OcBoenne 0a30BbIX TEOPEeTHYECKHUX NMOHSITHIA:

3HaHWe BUAOB XUMUYECKOU CBA3H.

RO O 0 O

YMeHue paznudarh MPOCThIE U CII0KHBIE BEIIECTBA.

O

O

YMeHue onpenensTh AEKTPOIUTH M HEIJIEKTPOIUTHI.

Kiacc(-b1) u3yuenus B
cootBetrcTBUU ¢ POII

8-9

8-9

8-9

8-9

8-9

PeaucTHUYHbIE «30HBI POCTa» NJdA YBEPECHHOT0 MMOJYICHUSA OTMETKH «3In

3HaHue CTPOEHHsI aTOMa (YUCII0 TPOTOHOB, AIEKTPOHOB, HOMEP MEPUOJIA).
[ToHnMaHne 3aKOHOMEPHOCTEN N3MEHEHUS CBOWCTB B IIEpUOAAX U IPYIIIaXx.
YMeHHE OnpeneisaTh CTENIEHU OKUCIICHUS DJIEMEHTOB B COCIMHEHUSAX.

®opmMupoBaHHe 3HAHUN 0 KIacCU(PUKALMU BelIeCTB:

YMmenue KJ'IaCCI/I(I)I/II_II/IpOBaTB OKCHUbI, KHCJIOThI, OCHOBAaHHA, COJIH.

Z[J'ISI npeoaoJICHUd MUHHUMAJIBHOTO IOpOra U IOJY4YCHUA OTMCTKHU «3» Y4aCTHUKaM T'PYHIIbL «2» HeO6XOI[I/IMO CKOHLCHTPUPOBATHCA Ha
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w

OcBoenne 0a30BbIX HABLIKOB COCTABJIEHHS ypaBHeHm‘i pealcuni/i:

CocraBneHre MPOCTEUININX YPAaBHEHHUH peaKIuil (peakIuu COSTMHECHUSI, Pa3IOKCHHS, OOMEHa).
CocrapiieHre MOHHBIX YPaBHEHUHN peakluid (ITOJHBIX U COKPAILIEHHBIX).

Onpenenenue okucauTens u BoccranoBurels B OBP.

dopMupoBaHHE JIEMEHTAPHBIX NPAKTUYECKUX HABBIKOB:

~AO O O

3HaHWe PaBUJI TEXHUKH 0€30IMaCHOCTH B XUMHUYECKOH J1abopaTopuu.

3HaHHMe MPU3HAKOB XUMUYECKUX PEaKInii (BBIJCIICHNE Ta3a, 00pa30BaHUE OCaTKa, N3MECHEHUE IIBETA).
3HaHWe KaueCTBEHHBIX peakiuii Ha ocHoBHBIC HOHBI (Cl-, SO4*~, COs*", Ca*', Ba*", Ag").

OcBoeHue 0230BbIX PACYETHBIX HABBIKOB:

gro o o

Brruucnenue MOHﬂpHOﬁ MacCChl B€OICCTBA.

Brrunciaenne MaccoBoOi IOIH 3IEMEHTA B COSIMHCHUM.

Pemenue HpOCTCﬁHIHX paCyYCTHBIX 3a4a4 110 YPABHCHUIO PCAKIIUU (C HCIIOJB30BaAHUECM KOJIMYCCTBA BeIJ_IeCTBa).
(I)OpMI/IPOBaHI/Ie 3HAHUH 0 XUMHYECKHX CBOHCTBAX OCHOBHbIX KJIACCOB BellIeCTB:

oo o o

(@]

3HaHUE XUMHUYECKUX CBOMCTB CEphI U €€ COSTUHECHUH.
3HaHue XUMUYECKUX CBOMCTB KHUCIIOT, OCHOBAHHH, COJIEH.
3HaHHEe XUMHUYECKUX CBOMCTB OKCHOB.

O

KuroueBoii nmpuopuTer: 111 NpeofosieHuss MUHUMAIBHOTO TOpora HEOOXOJMMO B MEPBYIO OuYepeab OOECIeUUTh BBIMOTHEHUE 3aJIaHUN
0a30BOro ypOBHS Ha 3HAHHE TEOPETUUECKUX OCHOB XUMHH (3a7anus 1-7, 13, 15) u 6a30BbIX MPaKTUUYECKUX HABBIKOB (3a1aHus 16—17). DTu 3aganus
MIPOBEPSIIOT MUHUMAJIbHBIE 3HAHUS M YMEHUS, KOTOpPbIE MOTYT ObITh CHOPMHUPOBAHBI MPU CHUCTEMATUUYECKON paboTe Ha ypokax xumuu. Ocoboe
BHUMaHUE CJIeyeT yIeIUTh MpaBuiIaM TEXHUKU Oe30macHoCTH (3aJaHue 16), Tak Kak 3TO 3aJjaHue SIBIETCS 00s3aTeNbHBIM ISl BCEX YUaCTHUKOB U
He TpeOyeT CII0KHBIX BHIYMCIICHUH WM aHaJIN3a.

3.2.1.2. MeToauYeCKHU aHA/IM3 Ka4YeCTBa OCBOEHUsA MeTanpeaMeTHbIX pe3yabTaToB PI'OC yyacTHukamu OI'3,
MOJIYYMBIIHNX OTMETKY «2»
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Ha ocHoBe ananu3a BbINIOJHEHUS 3aJaHUN yYaCTHUKAMU, MOJYYUBIIUMHA OTMETKY «2», MOKHO C/IeJIaTh BBIBOJI O KPUTHYECKH HU3KOM
ypoBHe chOPMHUPOBAHHOCTH BCEX TPYII METANPEIMETHBIX pe3yabTaToB (Ha ocHoBe Komudukaropa OI'D mo xumuu 2026 roaa).

1. Ilo3HaBaTe/IbHBbIE YHUBepcaJbHbIe yueOHble aAeiicreus (YY)

Y4acTHUKY JaHHOU TPYIIBI IEMOHCTPUPYIOT KpaliHe HU3KUN YPOBEHb C(POPMUPOBAHHOCTH CIEAYIOUINX MO3HABATENbHBIX Y'Y /1:

Kox o
Konudukaropy

1.11

1.1.2

114

1.15

2%l

BBISIBIIATE ¥ XapaKTepU30BaTh
CYIIECTBCHHBIC TIPU3HAKU OOHEKTOB
(sBCHUI)

VYcraHaBiIMBaTh CylIIECTBEHHBIN
IPU3HAK KJIacCU(UKALIUU, OCHOBAHUS
JU1s 000011IeHUsI U CpaBHEHUS,
KPUTEPHUH ITPOBOIMMOTO aHAIN3a

BriaBnate MMPUIUHHO-CJIICACTBCHHBIC
CBSI3U TIPU M3YYCHUU SIBJIICHUN U
MPOIIECCOB

HeHaTI) BBIBOJIbI C UCIIOJIB30BAHUEM
JNENYKTUBHBIX U UHAYKTUBHBIX
YMO3aKITIOUeHU I

Kak nposBisiercs B ommOkax

He MOryT BBIICIUTH CYIIECTBEHHBIC IPU3HAKA
MPOCTHIX U CJIOXHBIX BEIISCTB (3a1aHue 1 —
14,29%), 3MEKTPOIUTOB ¥ HEIJICKTPOIUTOB
(3amanue 13 — 21,43%), okucnutens u
BOCCTaHOBHTENS (3amanue 15 — 28,57%)

He moryt knaccudunupoBath BemiecTsa (3a1aHue
7 — 42,86%), xumudeckue peakuuu (3aganue 11
— 28,57%), onpeniensiTh BUJ XUMHUYECKOM CBSI3H
(3amanue 5 — 14,29%)

He mMoryT ycTaHOBUTB CBSA3b MEXKY CTPOCHUEM
aToMa U MoJjiokeHrueMm sieMenTa B [leprnonnueckon
cucteme (3aganue 2 — 42,86%), Mexay
CBOMCTBAaMHM BEIIECTB M UX MPUMEHEHHUEM (3a/1aHHE

10 — 21,43%)

He moryT nenath BBIBOJBI O CBOWCTBAX BEIIECTB HA
OCHOBE UX COCTaBa M CTPOSHUS (3aaHne 9 —
25,00%), o mpoxykTax peakuuii (3aganus 20-22 —
2,38-9,52%)
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Kox o

Konudukaropy YA
Br16upaTh, aHanM3upoBarh,
CHCTEMaTU3UPOBATh U

1.3.2 MHTEPIPETUPOBATH HHPOPMALIUIO
pa3IUYHbIX BUIOB U GOpPM
MPECTaBICHUS

Kak nposisiercs B ommOkax

He mMoryTt ananmu3upoBaTh HHPOPMAIUIO U3 CXEM
CTpoeHUs aToMOB (3aanue 2 — 42,86%), Tadnuir
(3amanue 4 — 14,29%), TekCcTOB 3a1aHui (3a1aHHS
18-19 — 64,29% u 28,57%)

Oco6eHHO MOKa3aTeNIbHBIM SBJISCTCS BBIIOJIHEHUE 3aJjaHus S5 (onpezeneHne Buja XuMuaeckou cesisn) — 14,29%, rie yyacTHUKM HE MOTYT
[IPOAHAIM3UPOBATh COCTAB BEIIECTB M ONPEACIUTh TUI CBA3U. 3amaHue 4 (onpeneneHue creneHu okuciaenus) — 14,29%, ydyacTHUKM HE MOTYT
IPUMEHHUTh AJTOPUTM ONPEACICHUs CTEIEHH OKHUCIEHHUsS B Pa3HbIX COEIUHEHUAX. JTO CBHUJETEILCTBYET O TOM, YTO IO3HaBaTelbHble YV /]I,
CBSI3aHHBIC C AHAIM30M M KJlaccu(uKanuei, MpakTUIecKn He CPOPMUPOBAHBI.

2. KomMyHUKaTHBHBbIC YHUBepcaibHble yueOHble AeiictBus (YY)

Kommynukatusasie Y'Y/ copMupoBaHbl Ha KpaifHE HU3KOM YpPOBHE:

Koz mo
vy
Konudukaropy A
211 BripaxkaTs ce0s (CBOIO TOUKY 3pEHHUs)
o B YCTHBIX U UCbMEHHBIX TEKCTaxX
Bocnpunnmars u popmynmupoBaTh
214 CYXKJIEHUS, BBIPAXKaTh SIMOIIH B
o COOTBETCTBHUH C LIEISIMH U YCIIOBUSMU
o0meHUs

Kak MPOABJIACTCA B OIIMOKax

He Moryt 3anucarh penieHre pacyeTHOM 3a1auu C
nosicaeHusiME (3ananus 20-22 — 2,38-9,52%); ve
MOTYT 0()OPMUTH PE3YIbTATHI IKCIICPUMEHTA
(3amanue 23 — 0,00%)

He moryT chopMynupoBath CykIeHUE O TIPABHIAX
paboTs! B maboparopuu (3aganue 16 — 0,00%), o
npusHakax peakiuii (3aganue 12 — 0,00%)
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Y4YacTHUKM Ipynmbl «2» MPaKTUYECKH HE BJAJCIOT HAaBBIKOM CO3JAaHMsI IIMCbMEHHOI'O BBICKA3bIBaHUS Ha XMMHUYECKYI Temy. Jlaxe mpu
HQJIMYUU OTJENIbHBIX 3J€MEHTOB ITOHMMAaHUS (YTO BCTPEYAETCSl PEAKO) OHU HE MOTYT O(QOPMUTH 3TO IOHUMAHHUE B BUJE CBA3HOI'O MMCbMEHHOI'O
OTBETA, YTO MOJATBEPIKIACTCS HYJICBBIMU M KpailHe HU3KUMH pe3y/IbTaTaMU 110 33aJaHUsIM C pa3BepHYThIM oTBeToM (3amanus 20—-23). B 3amanuu 23
(XMMHMUECKHUI 3KCIIEPUMEHT) YYaCTHUKU HE MOTYT OIUCaTh HAOIIOAECHUS U CAEIaTh BEIBOBI.

3. PerynssiTuBHbIe YHHBepcaJibHbIe yueOHble AelicTrBus (YY)

Perynarusasie YV /[ chopmupoBanbl Ha KpaliHe HU3KOM YPOBHE:

Kox no

YV Kak nposBisiercs B ommOkax
Komudukaropy
BEIsSBISATE IPOOIEMBI JIS He MoryT caMOCTOSTEIEHO COCTaBUTh aJITOPUTM
311 pelIeHus B yueOHBIX CUTYAIHIX; peLICHHs pacyeTHOM 3a1aun (3amanue 22 — 2,38%),
CaMOCTOSITENTHO COCTaBIISATh ITOPUTM OIIPEJICIICHUS CTENICHH OKUCIIeHHs (3ananue 4
ANTOPHUTM pPELICHUS 3a/1a91 — 14,29%)
He npoBepsitoT cBou OTBETHI Ha HAJTMYKE OMINOOK;
Brnanets criocobamu OTCYTCTBHE CAMOKOPPEKIINY TPUBOTUT K MHOXKECTBY
3.2.1 CaMOKOHTPOJISl, CAMOMOTHBALIUN omnOoK B pacueTax (3amanue 18 — 64,29%, 3ananue
u pedrexcun 19 — 28,57%), HEepaBUILHOMY OIPEICTICHHUIO

NPOIYKTOB peakiuii (3ananue 9 — 25,00%)

Y4acTHUKY TPYIIIBEI «2» TEMOHCTPUPYIOT HECIIOCOOHOCTh K OPraHu3alii COOCTBEHHOM yueOHOH AesITeIbHOCTU NPHU BHINOIHEHUN 331aHUH,
TpeOYIOLINX Pa3BEPHYTOr0 OTBETA MJIM MHOTOLIAroBOro pemeHus. OTCYTCTBHE CAMOKOHTPOJIS MOATBEPIKIACTCS MHOXKECTBOM apH(PMETHUYECKUX
omnoOoK B 3aiaHusX 18 u 19, koTopele Moryn ObITh UCHpaBieHbl NpuU Mposepke. B 3amanum 19 (pacuer Macchl KaiblUs) YYaCTHUKU HE MOTYT
IIPABWJIBHO MCIIOJIB30BATh PE3YJIbTAT MPEABIAYLIETO 3aJaHtsl, YTO CBUIETEIBCTBYET O HEYMEHUH INIAHUPOBAThH PELICHHUE.

4. AHau3 c(popMHPOBAHHOCTH MeTaNpeAMEeTHBIX YMEHUI HA KOHKPETHBIX 32IaHUAX
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3aganue

3ananmue 1 (nmpocteie
CJIOKHBIE BEIIECTBA)

3ananmue 2 (cTtpoeHue
aToma)

3aganue 4 (cTeneHu
OKHCJICHHUS)

3amanmue
S (xuMHuecKas CBS3b)

3aganue
7 (knaccuduxanus
BEIIECTB)

3amanmue
8 (xummueckue
CBOWCTBA Cephl)

IIpoBepsiemMoe coneprkaHue

YmMmenue pa3inyaThb IIPOCThIC
" CJIIOKHBIC BEIICCTBA

YMeHue onpenenarhb
HOJIOKEHHE 3JIEMEHTA 110
CXEMe CTPOEHHs aTOMa

YMeHue OIpCaACIIATh
CTCIICHb OKUCJICHUA

YMenue onpenensaTs BUj
XAMHUYECKON CBA3U

YMmenue kinaccupupoBarthb
BEIIIECTBA

3HaHHEe XUMHUYECKUX
CBOMWCTB BEIIECTB

Heo0Oxonnmeie
METanpeIMETHbIC YMECHUS

1.1.1 (BBIABIATH CYIIECTBEHHBIE
IIPU3HAKHN)

1.1.4 (mpuYMHHO-CIIEACTBEHHbBIE
cBs3n); 1.3.2 (ananus
uH(popMaLun)

1.1.5 (menatb BeIBOABI); 3.1.1
(cocTaBJIsITh aNTOPUTM
pelieHus)

1.1.2 (xnaccuduxamnus); 1.1.1
(BBISBIIATH CYIIECTBEHHbBIE
MPU3HAKN)

1.1.2 (xnaccuduxamus); 1.1.1
(BBISBIIATH CYIIECTBEHHbBIE
MIPU3HAKN)

1.1.1 (BBISIBIIAT CYIIECTBEHHbIE
npusHaku); 1.1.4 (mpuunHHO-
CJIEZICTBEHHBIE CBSI3H)

[IposiBienue B ommodkax

Y4acTHUKH HE MOT'YT BBIACIINTDb
CYIICCTBCHHBIC ITPU3HAKH ITPOCTHIX U
CJIOJKHBIX BCIICCTB. HpOHeHT BBIINIOJIHCHUA —

14,29%.

Y4acTHUKHM HE MOTYT YCTAHOBUTH CBA3h
MEX]Iy CXEMOU CTPOSHUS aToMa 1
NOJIOXKEeHHUEM 3JieMeHTa B [leproanyeckoi
cucteme. [IponenT Boimonaenus — 42,86%.

YYacTHUKHM HE MOTYT IPUMEHHUTH aJITOPUTM
oIpeiesicHUs CTEIICHH OKUCIIeHus. [TporieHT
BhITONIHEHUA — 14,29%.

Y9acTHUKHM HE MOTYT KJIACCU(PHUITUPOBATH
BEIIIECTBA [0 BUAY XUMUYECKOU CBS3H.
[IpouenT BemmonHeHUss — 14,29%.

Y4acTHUKM HE MOTYT KJIacCU(UIIUPOBATH
OKCHJIbI ¥ KUCJIOTHI. [IpOIEHT BBINOJIHEHU —
42,86%.

Y4acCTHUKM HE 3HAIOT CBOMCTB CEPBI, HE MOT'YT
YCTaHOBUTH CBSI3b MEXAY CBOMCTBAMHU U
peakunoHHON ciocoOHOCTHIO. [IporeHT
BhITIONIHEHUT — 42,86%.
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3aganue

3ananue 9 (MPOTYKTHI
peaxiuii)

3ananue 12 (mpu3Haku
peakuuit)

3aganue 16 (TexHuka
0€30MacHOCTH)

3aganue
17 (kayecTBEHHBIE
peakuun)

3ananmue 18 (pacuer
MacCOBOH J10JIH)

3ananme 19 (pacuer no
hopmysre)

3amanue
22 (pacueTHas 3a/1a4a)

IIpoBepsiemMoe coneprkaHue

YMenue onpeaessiTh
MPOAYKTHI PEAKLIHI

3HaHKUe NPU3HAKOB
XAMHYECKHUX PEaKUi

3HaHue npaBuil paboThl B
naboparopuu

3HaHUE KaYeCTBEHHbIX
pEaKuHii Ha HOHBI

YMeHN€e BbIYUCIIATH
MacCCOBYIO O0JIrO

YMeHue ucnoiabp30BaTh
pe3ynbTaT NPeablIyIIero
3aaHus

YMeHue penarb
KOMILJIEKCHYIO PaCYETHYIO
3azaqy

Heo0Oxonnmeie
METanpeIMETHbIC YMECHUS

1.1.5 (nenatsb BeIBONIBY); 1.1.4
(IPUYMHHO-CIIEICTBEHHBIE
CBSI3U)

1.1.1 (BBIABIATH CYLLIECTBEHHBIE
npusHaku); 2.1.4
(popmMynHpOBaTE CYXKICHHS)

3.1.1 (camokoHTpOJB); 2.1.4
(popmMynHpOBaTE CYXKICHHS)

1.1.1 (BBIABIATH CYLLIECTBEHHBIE
npusHaku); 3.1.1 (cocTaBisATh
AJITOPUTM)

1.3.2 (ananu3 undopmarum);
3.1.1 (cocTaBnATh aNrOPUTM)

1.3.2 (ananmu3 uHpOpMaLUN);
3.2.1 (caMOKOHTPOJIb)

1.1.5 (nenatp BeIBOMBI); 2.1.1
(BBIpa)KaTh CBOIO TOUKY
3penus); 3.1.1 (cocTaBusTh
AJITOPUTM)

[IposiBienue B ommodkax

Y4acTHUKH HE MOTYT CJIeaTh BBIBOJI O
IpoAyKTax peakuuu. [IponeHT BhIoIHEeHUs
— 25,00%.

VY4acTHUKY HE 3HAIOT IPU3HAKOB PEAKLUN
(BBIICTICHME Ta3a, 00pa30BaHUE OCAJIKA).
[Tpouent Bemonaeans — 0,00%.

VY4acTHHUKH HE 3HAIOT MpaBUJI TCXHUKH
0€30acCHOCTH. HpOI_IeHT BBIINTIOJIHCHUSA —
0,00%.

VY4acTHUKY HE 3HAIOT KAYECTBEHHBIX PEAKITUIA.
[Tpouent Bemonaeans — 0,00%.

YyacTHUKH A0IMyCKaroT omuOKH B pacucTax
MOJ'IHpHOfI MacCcChI. HpOL[eHT BBIIIOJIHCHUSA —
64,29%.

Y4acTHUKH HE MOTYT UCMOJIb30BATh PE3YJIbTAT
IpeapIAyLIero 3aganus. IIpoteHT BoInoaHeHns
— 28,57%.

Y4acTHUKHM HE MOTYT COCTaBUTh YPaBHEHUE
pEeaKIny U BBITOJIHATE pacyeThl. [IporeHT
BBITIONIHEHUS — 2,38%.
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5. O0muii BLIBOJ 0 MeTanpeAMeTHBIX pe3yJbTaTax

Y4acTHUKM, MOJIYYHMBIIME OTMETKY «2», JIEMOHCTPUPYIOT KPUTHYECKHM HHM3KHH YpPOBeHb C()OPMHPOBAHHOCTH BCEX TPYII
MeTaIpeIMETHbIX pe3ysibTaToB. OCHOBHBIE POOJIEMBI CBA3AHBI C:

1. Ilo3naBatenbHbiMH Y Y/I: HEIOCTATOUHBIH ypOBEHb CHOPMUPOBAHHOCTH YMEHHH AaHAIM3UPOBATh M HHTEPIPETUPOBATH
uH(popMaIrio (0COOCHHO B CXeMax CTPOCHHSI aTOMOB, TaONUIAX), YCTAaHABIMBATH MPUIMHHO-CIICICTBEHHBIC CBS3H, KJIACCU(DUIIUPOBATH OOBEKTHI,
JienaTh BbIBOJIBI HA OCHOBE aHAJIM3a JJAHHBIX. DTO MPOSIBISETCS B HU3KUX pe3yibTarax no 3aganusm 1,4,5,7, 8,9, 13, 15.

2. KommynnkatuBabiMu Y'Y/l MIpakTHYECKH TOJHOE OTCYTCTBHE HaBBIKA CO3/IaHUSI NMMCbMEHHOTO BBICKA3bIBAHUS HA XUMHUYECKYIO
TEMy, YTO TOJATBEPXKIACTCSA HYJICBBIMHU pe3yjbTaTaMd 10 3aJaHusM 23 ¥ KpailHe HU3KHUMHU pe3yiabTatamu o 3amanusm 20-22 (2,38-9,52%).
YyacTHUKHM HE MOTYT O)OPMHUTH PEIICHUE JaXKe MPU HATUIUHU TTOHUMAaHHUS.

3. PeryasituBabiMu Y'Y JI: HEIOCTaTOUHBIM YPOBEHb CAMOKOHTPOJISL M CAMOOIICHKH, YTO MPOSBISETCS B apu(PMETUYECKUX OIIMOKAX U
OTCYTCTBUM IIPOBEpKU perieHuil (3aganus 18, 19). YyacTHUKYM HE KOPPEKTUPYIOT CBOU JEHCTBUS IIPU BOZHUKHOBEHUU TPYIHOCTEH, HE IPOBEPSIIOT
MPABUJIBHOCTH BBIOOPA POPMYI 1 METO/IOB PELLICHUSI.

KiarwueBbie BLIBOJBI:

° I[J'IS[ MMpeoa0JICHUA MHWHHUMAJIBHOI'O Iopora M IMoJy4€HHA OTMCETKHU «3» Y4aCTHUKaM TI'pyIIbI «2» HCO6XOI[I/IMO CUCTCMATHUYCCKN
pa3BUBaTH MO3HABATECJIbHbIC yyz[ — YMCHUS aHAJIU3UPOBATH I/IH(l)OpMaI_[I/II-O, YCTaHABJIMBAThH MPUYNHHO-CJICACTBCHHBIC CBA3H, KHaCCI/Iq)I/II_[I/IpOBaTB
06’BGKTI>I, J€J1aTh BBIBOJIbI.

. Heobxonumo popmupoBaTh KOMMYHHKATHBHBbIE Y'Y /| — HaBBIK cO3/1aHUS MICHbMEHHOTO BHICKA3bIBAaHUS HA XUMHUYECKYIO TEMY, UTO
SIBIISIETCSI OCHOBOW JUJTsI BBITIOJTHEHUS 33]JaHUK C Pa3BEPHYTHIM OTBETOM.

. Crnenyet ycunuth paboTy Haj peryJsaiTUuBHbIMH Y'Y ]l — dbopMupoBaHre HaBBIKOB CAMOKOHTPOJISA, IPOBEPKH PEIICHHIA, KOPPEKIIUU
OIINOOK.

. Pabora nomkHa BecTHCh HE TOJBKO B 9 Ki1acce, HO U Ha MPOTSHKEHUH BeeX JieT 00yueHus (8—9 kmaccel), 4ToObI 00€CeYUTh CUCTEMHOE

dbopMHupoBaHNE MeTanpeaMeTHbIX yMeHui. Ocoboe BHUMaHHUE CIIEyeT YACIUTh padoTe ¢ TaOIHIlaMH, CXeMaMH, aJlTOPUTMaMHU PEIICHHS 3a71a4 U
(GhOpMHUPOBAHHUIO HABBIKOB MHUCHbMEHHOM PEYH HA XUMHUUYECKHUE TEMBI.

44



3.2.1.3. PekoMeHJauMu AJIsI yYUTeJell MO COBEPLIEHCTBOBAHUIO NMpenoJaBaHUSA yYeOGHOro mpejMeTa rpymmne
006y4aWIUXCS C MUHUMAJ/IbHBIM YPOBHEM MOATOTOBKH

1. Pexomeroayuu no ¢hopmupo8aruio npeomMemHulx YMeHUull

Ne

11

1.2

1.3

Pexomennanusa

dopmupoBath 6a30BbIe
TeopeTHYecKHe MOHITHS

®opMHpPOBATH 3HAHMA O
KJIaccu(puKanum BelecTs

DopMHUPOBATH HABBIKHU
COCTABJICHUS YPABHEHMI peaKkuui

KoHkpeTHbIE TPHEMBI 1 METOBI pabOTHI

1. Cucremaruueckas padora c [lepuonnyeckoil cucTeMOM:
orpezesieHue MOJ0KEHUs dJIeMeHTa (IepUo, rpymmna), yucia
MPOTOHOB, AJIEKTPOHOB.

2. OtpaboTKa HaBbIKA OMPEECICHUS CTEIICHH OKUCICHUS 110
dbopmyre BemecTBa (3aganue 4).

3. OTpaboTka HaBbIKA OMpEIeNICHUs BUAa XUMUYECKOU CBSA3H
(3amanue 5) — HOHHAsA, KOBAJICHTHAS MOJISIpHAsi, KOBaJICHTHAs
HEMnoJIsIpHasl.

4. Vicnonp30BaHuE MTAMSATOK-aITOPUTMOB JIJISI KQXKIOTO THITA
3aJlaHNM.

1. OTtpaboTka Ki1accuUKalny BEIIECTB: POCThIE U CI0XKHBIE,
OKCHIbl (OCHOBHBIE, KUCIIOTHBIE, aM(OTEPHbIE), KUCIOTHI,
OCHOBaHM4, COJH (3aaaHue 7).

2. OtpaloTka Ki1accupUKai XUMUYECKUX PEAKIIHA:
COCIMHEHMS, Pa3lIOKEHHUs, 3aMellieHns, oOMeHa (3amanue 11).
3. OTpaboTKa MOHATUH «ANEKTPOJIUT» U KHEIITEKTPOIUT
(3amanue 13).

4. Ucnionb3oBaHKe TaOJIUI U CXEM JJIsl CUCTEMATHU3alH
3HaHUM.

1. OTpaboTka cocTaBieHHs ypaBHEHUN peakLnii 10 cXeMe:
peareHThl — MPOIYKTHI (3a7anue 9).

2. OTpaboTKa COCTaBICHHS HOHHBIX YPABHEHUI peaKIuii
(TIOJTHBIX U COKpAILEHHBIX ) — 3a/iaHue 14.

3. OtpaboTka onpeaeaeHus OKUCIUTENS U BOCCTAHOBUTEIS B
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14

1.5

1.6

Pexomennanus

(I)OpMI/IPOBaTI) JJIEMECHTApPHbIE
NPAKTUHYCCKHUEC HABBIKH

®opMHpOBATH 0a30Bble pacuyeTHbIE
HABBIKH

@®opMUPOBATH 3HAHUS 0
XHUMHMYECKHX CBOMCTBAaX OCHOBHBIX
KJIACCOB BELECTB

KonkpeTHble mprueMbl 1 METOIbI pabOThI

OBP (3aganue 15).
4. Vicnonp3oBaHue anroputma: «3anumu GopMyIis —
PaccraBp koo durmenTsr — Onpenenu T peakumy.

1. OtpaboTka npaBuil TEXHUKH 0€30M1aCHOCTH B XUMHUYECKON
nabopaTtopuu (3ananue 16):

— IIpaBUJIa HAIPEBaHMUS;

— mpaBuiIa paboThI ¢ KUCIOTAMU | LIEJI0YaMH;

— IIpaBUJIa ONPEIETICHNUS 3aaxa BelleCTB;

— TpaBuiIa pabOTHI C BRITSHKHBIM IIKA()OM.

2. OTpaboTKa NPU3HAKOB XMMUUYECKHX PEAKLUIl: BbIACICHHUE
rasza, oOpa3oBaHHe OCaJKa, U3MEHEHHe 1BeTa (3amanue 12).

3. OtpaboTKa KaueCTBEHHBIX peakluil Ha ocHOBHbIE HOHBI: Cl,
SO+*, COs*, Ca*", Ba*, Ag" (3ananue 17).

4. IIpoBeeHue 1EMOHCTPALIMOHHBIX ONBITOB C MOCIEAYIOIINUM
o0cyxJeHueM Ha0II0AaeMbIX IPU3HAKOB.

1. OTpaboTKa BEIYMCIIEHUS MOJIIPHONW MaccChl BEIeCTBa
(3amanue 18).

2. OTpaboTKa BHIYHCIICHUS] MACCOBOM JIOJI AJIEMEHTA B
coenuHeHUH (3ananue 18).

3. OtpaboTKa peleHus NPOCTEUINX PacueTHHIX 3a1a4 M0
YPaBHEHMIO peakInH (3a1aHue 22 — MUHUMAJIbHBIA YPOBEHB).
4. Ucnionp3oBaHue adropurMa: «3anuimu popmyiny —
Iloacrase 3HaueHus — Beranciau — [Iposepby.

1. OTpaboTKa XUMHUYECKUX CBOMUCTB CEpPhI U €€ COSTUHEHHIA
(3amanue 8).

2. OTpaboTKa XUMHUYECKUX CBOUCTB KUCIOT, OCHOBaHHIA, COJEH,
OKCHJIOB.

3. OTpaboTKa reHETHYECKOM CBSI3M MEXIy Ki1accaMu



Ne

Pexomennanus

KonkpeTHble mprueMbl 1 METOIbI pabOThI

HEOPraHWYECKHX COCAMHECHUH (3a1anue 21 — MUHUMAaIIbHBIN
YPOBEHB).

4. Mcnonap30BaHue TaOIHUI « XMMHYECKHE CBOMCTBA KJIaCCOB
BEILECTBY.

2. Pexomenoayuu no gpopmuposanuro memanpeomemuvix yMeHutl

No

2.1

2.2

2.3

Pexomennanusa

Pa3BuBarthb
nmo3HaBparejgbHbie Y'Y /]

PasBuBaTth
KOMMYHHUKAaTUBHbIE YY ]|

PasBuBarhb
peryasituBHbie Y'Y /I

KonkpeTHble mpueMbl 1 METOIbI pabOThI

1. Y4uThb BBIACTATH CYIIECTBEHHbBIE MPU3HAKHU BEIIECTB (IPOCTHIE/CIOKHbIE,
AIIEKTPOJIUTHI/HEAIIEKTPOIIUTHI).

2. OtpabaThIBaTh YMEHHE YCTAHABINBATH TPUUNHHO-CJICICTBEHHBIEC CBSI3U
(«ITouemy 3TO BEIIECTBO OTHOCUTCS K Kuciaotam?», «l[louemy sra peakums
apisiercst OBP?»).

3. YuuTh nenaTth BHIBOJIBI HA OCHOBE aHAH3a (POPMYII 1 CXEM.

4. Pa3BuBaTh HaBBIK U3BJICUCHUS U MHTEPIIPETALMU HHPOPMAIIUHU U3
[Tepuonnueckoii cucTeMbl, TaOIUIIBI PACTBOPUMOCTH.

1. Yauts GpopmynupoBaTh KpaTKUi OTBET HA BOIIPOC 1O XUMHH (2—3
MPETIOKEHUS ).

2. OtpabaThiBaTh HABBIK 3aMIMCH YPAaBHEHUSI PEAKIINH C MOSICHECHHUSIMHU.

3. YUHTh UCIIONIB30BaTh XUMHUYECKYIO TEPMUHOIIOTHUIO B YCTHOU U
MUCbMEHHOM pEUH.

4. Ucnionb3oBath anroput™ opopmiieHus orseta: «Tesuc — AprymeHt —
BriBoay.

1. Yuuts npoBepsATh cBOM OTBETHI: «COOTBETCTBYET JIM OTBET BOIPOCY?»,
«Bepnbl 1 BerunciieHus ?y, «lIpaBunbHO U onpeneneHa cTeneHb
OKUCTICHUA?».

2. Vcnonp30BaTh aJITOPUTM CaMOIIPOBEPKH JJIsl PACUETHBIX 3a]1a4:
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Ne

PGKOMCHI[aI_II/IH KOHerTHHC MMPpUEMBbI 1 MCTOAbI pa6OTI)I

«IIpoBeps popmyny — IlpoBeps Beruncienuss — IlpoBepb equHUIBI
U3MEPEHUS.

3. ®opMHpoOBaTH HABBIK CAMOOIEHKHU: «YTO y MEHSI MOJIYYHIIOCh?», «YTO
BBI3BAJIO TPYAHOCTU?», «YTO HYKHO ITOBTOPUTH?».

3. PexomeHnoayuu no op2anuzayuu 00pazo8amenbHo20 npoyecca

No

3.1

3.2

3.3

Pexomenpanus KOHerTHHe IMPpHUEMBbI 1 MCTObI pa6OTLI

1. BBISBASATH KOHKPETHBIE JeUIIUTHI KXKIO0T0 yueHuKa (110

pe3yJibTaTaM TeKyIuX paboT, MPOOHBIX IK3aMEHOB).

2. BoicTpanBaTh HHAMBUAYAIBHBIE MAPIIPYTHl KOPPEKLIUU.
NuauBuayanbHbIi 10IX01 3. Ocoboe BHUMaAHUE yIENATh YICHHUKaM, PETYIISIPHO

MOJIYYAIOIIUM «2%» B TEUEHHE y4eOHOTro roja.

4. ITpoBOIUTH NOTIOTHUTEILHBIC WHINBUTYAIbHBIC

KOHCYJIbTAIIHH.

1. He HaunHaTh MOATOTOBKY TOJBKO B 9 Kiacce.

2. 3akiyiapIBaTh Oa30BbIE 3HAHUS M YMEHHUS ¢ § Kjacca.
3. Ucnonp30Bath Manbie GOPMBI IPOBEPKU 3HAHUN
(XMMHYeCcKue AUKTAHTHI, TeCThI Ha 5—10 MUHYT).

4. PerynsipHO MOBTOPSTH paHEe N3yUEHHBIN MaTepHall.

CucremaTnyeckas padora Ha
NPOTSIZKEHNH BCEro Kypca XuMHHU

1. JIist KaXkAoro TUIa 3aaHus pa3paboTaTh MaMsATKY-

AITOPUTM.
Hcnosb3oBanue NaMATOK U 2. Pa3Mernats maMATKU Ha CTeHJIE B KaOMHETe U BBIAABATh
AJITOPUTMOB Ka)X/IOMy YYEHUKY.

3. Mcnonb30BaTh NaMATKU Ha KaXXJ1I0M YpPOKE 10
aBTOMAaTU3al HaBbIKa.
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3.4

3.5

3.6

Pexomennanus

Peryssipaasi TpeHMpoOBKa

Pa6ora co ci1aboycneBaroimumu

IIpakTyeckass HANPABJIEHHOCTH
o0yueHust

KonkpeTrHbie npueMbl 1 METOJIbI pabOTHI

4. TlocteneHHO yOUpaTh MaMSATKHU, POBEPSS
c(hOpPMHUPOBAHHOCTH HABHIKA.

1. Bxirouats B ypoku 3aganus B popmare OI'D
(amanTEpoOBaHHBIE K BO3PACTY) C MOCICAYIOMNUM pa3dopom
OomuoOoK.

2. [IpoBoauTH TPEHUPOBOYHBIC PAOOTHI HE pexe 1 pa3a B
4YeTBEepTh C 8 Kiacca.

3. AHaIM3UPOBATh TUITMYHBIE OMIUOKH U OTPaOaTHIBATh UX Ha
MOCIEAYIOINX YPOKax.

4. Vicnonb3oBaTh OTKPBITHIA OaHk 3ananuit GUIITN mis
TPEHUPOBKH.

1. Onpenenuts rpynmy pucka (y4eHUKH ¢ HU3KUMU
pe3ylbTaTaMu B TEUECHHUE r0/1a).

2. PazpaboTtath JJ1s1 HUX TIOTIOJIHUTEILHBIE 3aHATHS
(KOHCYJIBTALINH, 3JIEKTUBHBIE KYpPCBI).

3. IIpuBnekarhb K 3aHATHSIM B MaJIbIX Tpymnmnax (3—5 4enoBek).
4. BecT MOHUTOPUHT JOCTHXKEHHUH ((PUKCHPOBATH MPOTpecc
0 KaXKJIOMY 3a/IaHHIO).

5. Mcrionb30BaTh MOOIIPEHUS 3a MAJICUILNE YCIIEXH
(TOBBIIIEHNE MOTHUBALIMH).

1. [IpoBOAUTH IEMOHCTPAIIMIOHHBIE OMBITHI HAa KaXKJA0M ypOKE.
2. OTpabareiBaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH.

3. OTpabaThIBaTh MPU3HAKU XUMUUYECKUX peakluii Ha
MIPaKTUYECKUX IIPUMEpaXx.

4. IIpoBoauTh BUPTYyalibHbIE Ta00OPATOPHBIE paOOTHI IPU
OTCYTCTBMH BO3MOXHOCTHU PEaJIbHOTO SKCIIEPUMEHTA.
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4. [Ipumepvi KOHKpemHbIX 3A0aHULL OISl KOPPEKYUOHHOU pabomul

Tun 3aganus

Ha orpaborky
KJIacCH(PMKANMU BeleCTB

Ha oTpadoTKy onpeneneHus
CTeneHu OKUCJIeHUs

Ha orpaGoTky BuaoB
XHMHUYECKOH CBSI3H

Ha orpaborky cocTaBieHust
YPaBHEeHU

Ha orpa6oTKy HOHHBIX
ypPaBHEeHU

Ha orpa6orky OBP

Ha orpa6oTky npaBui
TEeXHUKH 0€30IaCHOCTH

Ha orpa6orky npu3Hakos
peakuuii

Ha orpaborky
Ka4eCTBEHHbIX peakuuii

IIpumep

W3 nepeuHs BeLIECTB BHIOEPUTE: @) IPOCTHIE
BEIECTBA; 0) CIIOKHBIC BEIIECTRA.

Omnpezenure CTeneHb OKUCIEHUS XpOMa B
coequuenusnx: Cr.0s, KoCrQOa, CrCls.

Onpenenute BUJ XUMAYCCKOU CBSI3U B
BemectBax: NaCl, H20, O..

CocraBbTe ypaBHEHHUE PEAKIIHU
B3aMMO/JICVCTBUSI OKCHJIa HATPHUSI C BOAOM.

CocTraBbTe NOJHOE U COKpAILEHHOE HOHHOE
ypaBHeHHe peakuuu mexay NaOH u HCI.

Onpenenute OKUCIUTENb U BOCCTAHOBUTEIH
B peakuun: Fe + CuSOs — FeSO4 + Cu.

Br16epute BepHOE CyXKJI€HHE O MTpaBUIax
paboThl B XUMUYECKOH JJAOOPAaTOPHH.

Kakue npuzHaku HaOMOIAI0TCA TIPH
B3aumoperctsun CaCOs ¢ HCI?

C OMOIIBI0 KAKOTO PEaKTHBA MOYKHO
OTIpeAeIUTh HAIM4YKE CYIb(aT-uOHOB B
pacTtBope?

[enb

Knaccudukamnms Bemiect

Onpez[eneHI/Ie CTCIICHHU
OKHCJICHHUA

Buaer xumMuueckoii cBs3u

CocrasiieHue ypaBHEHUI
peakuui

Hounsie YpaBHCHUA

OKHCIIUTEILHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIUU

TexHuka 6e30MacHOCTH

[Ipu3Haku peaknuni

KauectBeHHEIC pcaknuuu
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Tun 3aganus [Tpumep [enb

Brraucnure MaCCOBYIO JOJIIO KaJIbIIHA B

PacueT maccoBou noiu
CaCoO:s.

Ha orpab6orky pacueroB

5. IlpumepHnulii nian KoppekyuoHHoU pabomsl Ha 200

Oran Cpoxu Copepxanue paboOThI

Bxoanast tnarnoctuka. Bersiinenue ypoBHs chopMUPOBaHHOCTH
CeHTs0pb HaBbIKOB. OnpeseneHue rpymnisl pucka (Y4eHUKH ¢ HU3KUMU
pesyabTatamu). CocTaBieHnEe UHIUBUAYAIbHBIX IIAHOB paOOTBHI.

1.
JInarsocTuyeckuii

Cucrtemaruueckas paboTa 1o oTpaboTKe HaBBIKOB:
— EsxeHenenbHbIe TPEeHUPOBOUYHBIE 3a1aHus B popmate OI'D

(amanrTupoBaHHBIE).
2. OCHOBHOI OxTa0psb — — Pabora c Ileproanueckoil cucTeMoil Ha KaKJJOM ypOKe.
) anpenb — OTtpaboTKa KIacCu(pUKaAIUK BEIIECTB U COCTABIECHUS YPAaBHEHUI.

— OTtpaboTKa mpaBu TEXHUKU O€30MaCHOCTH M KQU€CTBEHHBIX PEAKIIUM.
— WHnuBuayanbHble KOHCYIbTAIIUH.
— I[Ipomexytounsle cpessl (1 pa3 B ueTBepTSh).

Hrorosoe TectupoBanue. AHanu3 quHamukd. Koppekuus miana

3. UToroBmlii Mait
noAroToBkU. [Icuxonoruueckas NOArOTOBKA K K3aMEHY.

BoiBoa mo pasneany 3.2.1.3

['pynmna y4acTHHUKOB, OJYYMBIIMX OTMETKY «2» Ha OI'D mo xumuu, JEMOHCTPUPYET, IPEKIE BCETO, OTCYTCTBHE 0a30BBIX XUMHUYECKUX
3HAHMH M NPAKTHYECKUX HABBIKOB, HEYMEHHE COCTABJIAAIThL YPABHECHHUSI PEAKIUI U NOJHOE OTCYTCTBHME HABBIKOB Pad0Thl B XMMH4YECKOM
Jadoparopum. KoppekiuonHas paboTa Jo/bkHA OBITh HamnpaBieHAa HE Ha «HATacKMBaHUE» Ha (opmaTr 3ajaHuii, a Ha cMCTeMaTHYecKoe
(popmupoBaHue 0a30BbIX XMMHYECKMX 3HAHUNA M YMEHHMi Ha MPOTSKEHUH BCEro Kypca XMMHUU B OCHOBHOMH mikoje. Haunbonee peanuctuyHoin
LIEJIBIO /IS IAaHHOM TPYIIIBI SIBJISIETCS MPEOI0JIEHNE MUHUMAIBHOTO TIOPOTa U MOJIy4€HUE OTMETKH «3)» Ha dK3aMEHE.
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KiaroueBble npuopuTeThl B padoTe ¢ rPynmoi «2»:

1. ®opmupoBaHue 0a30BbIX TEOPEeTHYECKHX MOHATHI (CTpoeHUe aToma, [lepuoguueckuii 3aKoH, CTENIEHU OKUCIIEHHsI, BUIbI CBSI3H).

2. ®opMupoBaHNe 3HAHUI 0 K1accupUKAUM BelecTB (TIPOCThIE/CI0KHbIE, OKCHJIBI, KUCIIOTHI, OCHOBaHHMS, COJIH,
3JICKTPOJIUTHI/HEATICKTPOIIUTHI ).

3. ®opMHUpOBaHUE HABBIKOB COCTABJICHHMS YPABHEHNH peakuuii (MOJIEKYISIpHBIX, HOHHBIX, OBP).

4. ®opMHpoOBaHHeE 3JIEMEHTAPHBIX NPAKTHYECKMX HABBIKOB (T€XHUKA 0€30I1aCHOCTH, PU3HAKU PEaKI1il, KaYeCTBEHHbIE PEaKIIH).

S, ®opmupoBaHue 6a30BbIX PACYETHBIX HABBIKOB (MaccoBast 10Jisl, IPOCTEHILINE pacyeThl 10 YPABHEHUSM).

PGKOMCHI[aI_II/II/I, MNpCACTAaBJICHHLIC BBIIIC, HOCAT HpaKTI/I‘{eCKHﬁ XapaKTep U MOTYT OBITH HCIIOJb30BaHbl KaK B CHCTEME ypO‘lHOﬁ, TaK H
BHeyquHOI;'I ACATCIIBHOCTH, a4 TAKKC B paMKax I/IHIIPIBI/I[[yaJII)HOfI pa6OTI)I C O6y‘~IaIOHII/IMI/ICH, PUCKYIOIIMMU IOJYYUTH HCYAOBJICTBOPHUTCIBHYIO
OTMCTKY Ha OI'D o xumun. Baxkno IIOMHUTB, 4YTO pa60Ta C ,HaHHOﬁ rpynnoﬁ TpeﬁyeT TCpHICHUSA, CUCTCMHOCTH U aAPCCHOI'0O IMoAXoaa: KaxXKaoe
HEOO0JIBIIIOE JOCTHIKCHUC YUCHUKA JJOJIKHO (1)I/IKCI/IpOBaTI)C$[ W IOOIPATHCS, UTO CHOCO6CTByeT IMMOBBIIICHWIO MOTHBAIU 1 BEPELI B COOCTBCHHBIC CHUIIEL.

3.2.2. MeToauyeckuii aHaJM3 BbINOJHEHUsS] 3aJaHUH 00y4alIIMMHCH ¢ HH3KHMM YPOBHEM TMOArOTOBKHM (B Trpymme
NOJIYYMBIIMX OTMETKY «3»), BKJIKOYAasi MeTOAUYECKHEe PEKOMEHIALMH /sl yUHTeJ el

3.2.2.1. OnucaHue npeAMETHOM IMNOJATrOTOBKH Yy4YaCcTHMKOB OIJ ¢ HHM3KMM ypoOBHEM NOArOTOBKH, aHAJu3
TUIMYHBIX Ae(PUIMTOB B IOATrOTOBKE

OO0uasi XapaKTEepUCTHKA IPYIIbI

B 2026 romy B Jlumenkoit obmactu OI'D mo xumum chaBanu 909 uenoBek. M3 HHX OoTMeTKy «3» monxyuuiau 62 y4yaCTHHKA, 4YTO
cocraBisieT 6,82% oT 001Iero uncia c1aBaBIIMX. ITO TPEThS 110 YACICHHOCTH TPYIINA YIaCTHHKOB (TIOCIIE TPYIIT «5» U «4»), 9TO CBUICTEIBCTBYET
0 HAJIM4YMHU 3HAYUTENIBHOTO YHCIIa BBITYCKHUKOB CO CPEHUM YPOBHEM IOJArOTOBKH, UMEIOIIMX NOTEHLMAN JUIsl IOBBIIEHUS PE3yIbTaTa 10 OTMETKH
«4y. Ananu3 BBITIOJIHEHUS 3aJaHUN JAHHOW TPYIION TMO3BOJISET BBISIBUTH THUIWYHBIC NEePHUIIUTHI, CACPKUBAIOIINE TIEPEX0] Ha 0oyiee BBICOKMI
YPOBEHB, U NIPEAJIOKUTD aIPECHBIE MEPHI KOPPEKIUH.
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VY4YacTHUKHM TPyHmbl «3» — 3T0 00ydaromuecs, KOTOPbIE B LIEIOM CHPABISIIOTCA ¢ 0a30BBIMHU 33aHUSAMU (TIPEO0IEBAIOT MUHUMAIBHBIN
IIOPOTI'), HO UCHBITHIBAIOT 3HAYUTEIbHBIE TPYAHOCTH MPH PEIIEHUH 00Jiee CIOKHBIX 3a/1a4, OCOOCHHO CBSI3aHHBIX C MPAKTHUECKUMH HAaBBIKAMH U
pacueramu. OcHOBHas 3a7a4a pabOTHI C JAHHOM IPYIIOi — HE MPOCTO 3aKperieHne 6a30BbIX YMEHUH, a pa3BUTHE HABBIKOB IPUMEHEHHS 3HAaHUH B
HOBBIX CUTYalUsIX, YTO MO3BOJUT IIEPEUTH Ha YPOBEHb OTMETKHU «4».

Onucanue JOCTUTHYTBIX IPEIMETHBIX PE3yJIbTaTOB

Ha ocnoBe mannpix TaOmumpwl 2-11 (cronben 3) m Tabmuubl 2-9 MOXXHO clenaTh BBIBOJ, YTO YYAaCTHUKH, TOJYUHBIIUE OTMETKY <«3»,
JEMOHCTPHUPYIOT CIEAYIOIINE JOCTUTHYThIE MPEIMETHBIC PE3yIbTaThI:

1. Haubonee BbicoKas yCHemrHOCTh HAOJIOIa€TCA MPU BBIMOJIHEHUU 3a/1aHus 2 (ONpeesieHne MeproJia U Yrciia MPOTOHOB IO CXEMe
ctpoenus atoma) — 79,03%. DT0 CBUIETENBCTBYET O TOM, YTO YUACTHUKU JAHHOW TPYIIIBI B IIEJIOM MOHUMAIOT CTPOSHHE aTOMa U YMEIOT ONPEAeIsATh
MOJIO’KEHUE AeMeHTa B [lepuoauyeckoii cucreme.

2. Bricokue pe3ynbsTaThl (0osee 75%) mo 3amaHusaM Ha 3akoHOMepHOCTH B Ilepuoanueckoit cucreme u OBP: 3aganue 6 (Al - Mg —
Na) — 77,42%, 3ananue 15 (OBP) — 77,42%, 3ananue 3 (Hemertayunyeckue cBoiictBa) — 74,19%, 3amanue 7 (kmaccudukamus BeEIIECTB) —
67,74%.

3. VYnonerBopurenbubie pe3ynbTarhl (50-70%) 1o 3agaHusM Ha TEOPETUUYECKHUE OCHOBBI: 3a/laHe 4 (CTENEHU OKHUCICHHS) —

69,35%, 3amanue 18 (pacuer maccoBoit nonu) — 69,35%, 3amanue 1 (mpocThie/ciaoxkHbIe BelecTBa) — 56,45%), 3aganue 9 (MpOayKTHl peaKIuii) —
55,65%, 3amanue 11 (knaccudukanus peaknmii) — 54,84%, 3apanue 14 (noHHBIC ypaBHEeHUsT) — 56,45%.

4. Huszkue pesynbratel (MeHee 50%) Mo 3agaHusiM Ha MpaKTUYECKHe HABBIKH: 3amaHue 12 (mpusHaku peakiuil) — 50,81%, 3amanue
13 (anekTpouThI/HEINEKTPOIuTh) — 46,77%, 3ananmne 19 (pacuersr mo dopmyne) — 43,55%, 3amanme 10 (pearentsl) — 42,74%, 3amanue
16 (Texnuka 6e3onacHocTH) — 41,94%, 3ananue 17 (kauectBeHHBbIE peakiun) — 29,84%, 3ananue 8 (xuMuyeckue cBoiictsa cepbl) — 22,58%.

5. 3amanus 9actu 2 (BBICOKUH YPOBEHB) MIPAKTUYECKH HE BBITIONHSOTCS: 3aManne 20 — 24,19%, 3ananne 21 — 18,82%, 3amanue 22 —
9,14%, 3ananue 23 (sxcnepument) — 0,00%.

YkazaHHBIE TEMBI IPOrPAMMBI 1 YMEHUSI, KOTOPBIE B HANOOJIBIIEH cTENIeHn COPMHUPOBAHBI, IPEACTABICHBI B Tabmuie 2-13.

Tabnuua 2-13. Tembl nporpaMMbl ¥ YMEHHS, B HAUOOJIbILIEH CTENIEHH OCBOSHHbBIE YUaCTHUKAMHU IPYMIIBI «3)
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TeMbl MporpaMMbl U yMEHUS

YMeHue OIpeAciATh M0J0KEHHE d1eMenTa B [lepuonnueckon
cHCTeMeE 10 CXeMe CTPOEeHHUs aToMa (3aJaHue 2)

[ToHnMaH#e 3aKOHOMEPHOCTEH N3MEHEHHUSI CBOWCTB B IIEPHOJIC
(3amanue 6)

YMeHue onpenensTh MPOoIecChl OKHCICHUS M BOCCTAHOBIICHUS B
OBP (3apanue 15)

YMeHue pacnojaraTh 3JI€MEHTHI B TIOPSIKE YBETUUCHUS
HEMETaJUIMYEeCKUX CBOMCTB (3aaHue 3)

YmMmenue kinaccuuImpoBaTh BemecTBa (3aaanue 7)
YMeHue onpeenaTh CTeeHb OKUCICHHS (3a1aHue 4)
YMeHue BIYUCIISATE MACCOBYIO JIOJTHO dJieMeHTa (3aanue 18)

YMeHue paznuyarh MpOCThIE U CIOXKHbBIE BelllecTBa (3a1aHue 1)

AHaJIN3 THNUYHBIX 1e(UINTOB B NPeIMETHOI MOAr0TOBKE

BBISAIBJICHBI CJICAYIOIMIUC TUITUYHBIC IIC(bI/II_II/ITBII

1. HemocTaTouHBIN ypOBEHB MPAKTHYECKUX HABBIKOB!

Kiacc(-»1) u3yuenus B
cootBercTBUU ¢ OOIT

8-9

8-9

8-9

Ha ocnoBe nannsix TaOmuis! 2-11 (cronben 3), Tabaumst 2-10 (pacnpenenenue no nepBUYHbIM 0ajijiaM B Ipymnre «3») U «BEEpOB» OTBETOB
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[IpoLeHT BBINOTHEHUS B TPYIIIe

3anaHue 3y XapakTep omundoK

17 29,84% He3nanue kauecTBEHHBIX peaKkIuii Ha MOHBI

16 41,94% HesnaHnue mpaBuil TEXHUKH 0€30MTaCHOCTH

12 50,81% He3snanue npu3HakoB XUMUUYECKUX PEAKIIHI

23 0.00% OTCyTCTBHE HABBIKOB BBITIOJIHEHUSI XUMUYECKOTO
)

OKCIICPUMCHTA

JMedpuumt: YuacTHUKY rpynibl «3» UMEIOT CEpbe3HbIE TPOOEIbl B MPAKTUYECKUX HAaBbIKaX. 3afanue 17 (kauecTBEHHbIE peaKLii) BBIIIOJIHEHO
TOJIbKO Ha 29,84% — 5T0 OJIMH U3 caMbIX HU3KUX IOKa3zareseil. B «Beepe» oTBeToB Ha 3amanue 17 nmpaBunbHbld oTBET 324 (AgNOs nns KNOs u
KCl, denondranenn mist LIOH u KOH, Na2SiOs st H2SO4 n K2SOs). YuactHuku natot HeBepHbie oTBEThI: 321 (4,61%), 341 (2,30%), 344 (1,32%),
234 (1,32%), 4TO CBUIETENILCTBYET O HE3HAHUM KaYeCTBEHHBIX peakiuii. 3aganue 16 (Texnuka 6ezonacHoctu) — 41,94%, neBepHbie OTBETHI: 123
(16,12%), 13 (6,58%), 12 (3,62%). 3apanue 23 (3xcnepument) — 0,00% BBITIOJIIHEHHMS], YTO CBUJIETEIBCTBYET O IMMOJHOM OTCYTCTBUH MPAKTUUECKUX
HABBIKOB.

2. Cnaboe 3HaHHE XUMUYECKUX CBOMCTB KOHKPETHBIX BEIIECTB:

HpOIIeHT BBITIOJTHECHUA B

3amanne XapakTep omubok
rpynmne «3»
8 22,58% He3nanue XMMHYECKUX CBOWCTB CEphI
HeyMmeHnne onpenensaTs peareHTsl, ¢ KOTOPBIMHU BEIIECTBO
10 42 74% y pea p > p il

BCTYIIACT B pCaKIHUIO

Jepunut: 3aganue 8 (XMMHUYECKHE CBOMCTBA cepbl) — 22,58% — caMblil HU3KUI TOKA3aTellb CPEIN BCEX 3alaHui 4acTH 1 it rpynmsl «3».
B «Beepe» orBeToB Ha 3amanue 8 mnpaBwibHbIH oTBeT 14 (Fe m H2SO4 koHIL.). YyacTHHKM Aal0T HeBepHbIe oTBeThI: 13 (6,25%), 12 (4,61%), 15
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(1,64%), 23 (0,99%), uyTO CBUAETENHCTBYET O HE3HAHUU CBOUCTB cepbl. 3amanue 10 — 42,74%, y4acTHUKUA HE 3HAIOT, C KAaKUMHU BEIIECTBAMU
BcTynaroT B peakuuto Hz, HBr, CuCl..

3. TpyIHOCTH C pacyETHBIMH 3aJJa4aMHU:

[IpoueHT BBINOJIHEHUS B IPYIIIIE

3anganue 3 XapakTtep omudoK

18 69,35% OmubOKHY B pacyeTax MOJSIPHOW MacChl

19 43,55% Heymenue ncnonb30Bath pe3yabTaT MPEAbLAYIIETO 3aaHUS
29 9 14% Heymenue cocTaBnsaTh ypaBHEHUE peaKIUU, OIIMOKU B

pacderax

Jedpuunt: YUacTHUKM MOTYT BBIIOJIHUTH IpocTeimuii pacuetr o dopmyne (3aganue 18 — 69,35%), HO HCHBITHIBAIOT TPYAHOCTH MPU
MCIIOJIb30BAHUU TIOJIYUEHHOT0 pe3yibTarta (3aganue 19 — 43,55%). 3aganue 22 (koMIuieKCHasi pacueTHas 3aja4a) BBIIOJIHEHO TOJIbKO Ha 9,14%, uto
CBUJIETEJILCTBYET O TOM, YTO YYACTHHKH HE YMEIOT PEllaTh 3aJauyM C MCIOJIb30BAaHMEM ypaBHEHMH peakuuil. B «Beepe» oTBeTOB Ha 3ananue 19
MIPAaBWIIBHEIN OTBET 76, HeBepHBIE 0TBETHI: 38 (2,30%), 72 (0,99%), 78 (0,66%).

4. HeymeHnue coCcTaBiIsATh ypaBHEHMS PEAKIIMMA:

3ananue [IporieHT BBINONHEHUS B TpyMIe «3» XapakTtep omudoK

9 55,65% Heymenue onpenenars NpoayKThl peakyii

14 56,45% Heymenune cocTaBiisiTh HOHHBIE YPaBHEHUS

20 24,19% Heymenue cocraBnsate OBP MeTonom anekTpoHHOTO O6anaHca
21 18,82% Heymenune ocynecTBisATh HENOUKY PEBpaILEHUI
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Jedpuunt: Y4acTHUKM WMEIOT 0a30BbI€ HABBIKM COCTABIICHUS YpPaBHEHUH, HO HCIBITHIBAIOT TPYAHOCTH IPH COCTABICHUU CIOKHBIX
ypaBHenuii (3amanus 20, 21). 3aganue 21 (uenouka npespamenuit P-2Os — X — NasPOs — Cas(POa)2) Beimonneno toiabko Ha 18,82%, uto
CBUJICTEILCTBYET O TOM, UYTO YYaCTHUKH HE 3HAIOT CBOMCTB okcuaa gochopa(V) u coeid.

5. TpynHocTH ¢ kinaccuduKaIueil BemecTs:

3ananue [IponieHT BBINOJIHEHUS B Tpynme «3» XapakTtep omudoK
13 46,77% Heymenue onpenensTh 37€KTPOJUTHI M HEDJICKTPOIHUTHI
11 54,84% Heymenune knaccuduupoBaTh XUMMHYECKUE PEAKITHH

Jepuuut: YUaCTHUKHA HE BCET/Ia MPABHIBHO OINPEEISIOT, KAKHE BEIIECTBA OTHOCATCS K DJIEKTPOJIUTAM, a KaKue — K HEDJIEKTPOIUTaM
(3amanue 13 — 46,77%). B «Beepe» oTBeTOB Ha 3amanue 13 npaBunbHbiid oTBeT 15 (CuO, Si02 — HE’NneKTpoInThI), HeBepHbIe OTBETHL: 45 (2,30%),
25 (1,64%), 13 (1,32%). 3apanue 11 (kmaccuduranus peakuuit) — 54,84%, y4aCTHUKH MYTAIOT PEAKIH COSTMHEHUS C JPYTUMH TUIIAMH PEAKIIHH.

6. TpyIHOCTH ¢ Oompe/ielieHHeM PeareHTOB U MPOAYKTOB PEeaKIIHii:

3ananue [TporieHT BBINONHEHUS B TpyIIE «3» Xapakrep omunooK
10 42,74% Heymenue onpenensats peareHTsl
9 55,65% Heymenune onpenensats NpOAYyKThI peaKkIui

Jepuumt: YUacTHUKN HE BCErJa MOTYT ONPEJENINTD, C KAKMMH BELLIECTBAMH BCTYIAET B PEAKIIMIO TO WM UHOE coeAnHeHue (3aganue 10 —
42,74%). B 3ananun 9 (mpoaykTsl peakuuit) — 55,65%, y4acTHUKHU He 3HAIOT, KaKhe MPOJyKThl 00pa3yroTcs npu B3aumoseiicteun HNO- u KOH,
N20s5 u KOH, Fez(SO4)3 u KOH.

VKa3aHHBIE TEMBI nporpaMmMbl 1 YMCHUS, KOTOPLIC B HalMEHbIIIEH CTEIICHU C(I)OpMHpOBaHLI, MMPpEACTaBJICHLI B Ta6J'II/II_[C 2-14.

Tabmuma 2-14. Tunuvasie 7eUIUTH B TPEAMETHON MOATOTOBKE YIACTHUKOB TPYIIIBI «3»
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Ne Kitacc(-b1) n3ydenus B
Tembl mporpamMmbl 1 yMeHUS (1€(DUITUTHI) (-b1) w3y

/1 cootBercTBUU ¢ OOIT

1. KauecTBeHHble peakiiy Ha HOHBI (3a1aHue 17) 9

2. XUMHYEeCKUE CBOWCTBA CephI (3a1anue &) 8-9

3. [TpaBuiia TexHUKH O0€30MacHOCTH (3a1anue 16) 8-9

" Pacuetsl ¢ ucronb30BaHKEM Pe3yIbTaTa MPEIbITyIIETO 8.9
3amanus (3aganue 19)

5. [lerouku npeBparieHuii (3aganue 21) 9

6. Penrenue pacueTHBIX 3aj1a4 110 YPaBHEHUIO pPEaKIuu (3aJaHHe 8.9
22)

7. XUMHUYECKUH SKCTIEpUMEHT (3a1aHue 23) 8-9

8. Omnpenenenne peareHToB (3amanue 10) 8-9

9. DIEKTPOIUTHI U HEAJIEKTPOIUTHI (3a1anue 13) 9

10. [Tpu3Haku XUMUYECKUX peakiuii (3aganue 12) 8-9

11. Cocrasnenne ypasaenuit OBP (3aganue 20) 8-9

PeanncTuyHbIe «30HBI POCTa» AJisl YBEPEHHOI'0 IMOJYYCHUSA OTMETKH «4»

Jlis mepexosia Ha ypOBEHb OTMETKU «4» y4aCTHUKaAM IPYMIbI «3» HEOOXOIMMO CKOHLIEHTPUPOBAThCS Ha CIEAYIOIUX 3a/1a4ax:

1. VYriyOneHnue npakTHYeCKUX HaBbIKOB:
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o OTtpaboTka KaueCTBEHHBIX peakiuii Ha ocHoBHBIE HOHBI (Cl-, SO+, COs*", Ca**, Ba*", Ag") — 3ananmue 17.

o OTtpaboTKa MpaBWJI TEXHUKH 0€301TaCHOCTH B XMMHUYECKOH Jlaboparopuu — 3ananue 16.

o OTtpaboTKa MPU3HAKOB XMMUYECKHUX PEAKIHid (BbIICICHHE ra3a, 00pa3oBaHUEe 0CaKa, M3MEHEHHUE I[BeTa) — 3aanue 12.
o [IpoBeneHMEe BUPTYATbHBIX U PEATbHBIX J1a00pPaTOPHBIX PadoOT.

2. VYray6iienue 3HaHUH O XUMUYECKUX CBOMCTBAX BELIECTB:

o N3ydeHne XuMHUUYECKUX CBOMCTB CEPBI U €€ COCAMHEHUN — 3ajaHue 8.

o N3ydyeHne XuMHYECKUX CBOKMCTB KHCIIOT, OCHOBAHMH, COJIEH, OKCUOB.

o OtpaboTka HaBBbIKA OMPE/IEIICHUS PEareHTOB, C KOTOPHIMHU BEIIECTBO BCTYIMAET B peakiuio — 3aganue 10.

3. CoBepIIIeHCTBOBAHUE PACUCTHBIX HABBIKOB:

o OTtpaboTka HaBbIKA UCIIOJIB30BAHUS PE3ybTaTa MPEABIAYIIETO 3aJaHusl B TATbHEHIINX pacueTax — 3aaanue 19.

o OTtpaboTKa pelieHus pacueTHHIX 3314 110 YPABHEHHUIO PEAKIIMK C UCTIOIb30BAaHUEM KOJIMUECTBA BEIIECTBA — 3a/laHue 22.
4, Pa3BuTHE HaBBIKOB COCTaBJICHHS YPAaBHEHHUM PEaKIUii:

o OTtpaboTka cocTaBlieHUs YpaBHEHUN PEaKIIMii 110 cXeMe IpeBpalleHnii — 3aganue 21.

o Otpabotka cocraBinenus OBP Meronom anexkTporHoro 6ananca — 3amganue 20.

o OtpaboTka cocTaBlI€HNs HOHHBIX YPaBHEHUN peakiuil — 3aganue 14.

5. VYriybnenue 3HaHUH 0 Ki1accu(PUKAIUN BEIIECTB:

OTtpaboTKa ornpeesieHus! JIEKTPOJMTOB U HEIJIEKTPOJIUTOB — 3adaHue 13.
OtpaboTka KinaccuuKany XUMUYECKUX peakiuii — 3ananue 11.

O

(@]

BeiBoa o pazneny 3.2.2.1

I'pynna y4acTHHKOB, MOJTYYHUBIIMX OTMETKY «3» Ha OI'D 1o XMMHHU, TEMOHCTPUPYET TOCTATOYHBIN YPOBEHb TEOPETUUECKOM MOATOTOBKH, HO
HCIBITHIBACT 3HAUNUTEIbHbIE TPYJHOCTU C MPAKTUUECKUMU HaBbIKAMHM, XUMUYECKUMHU CBOMCTBAMHU KOHKPETHBIX BEILECTB U PACUETHBIMU 3aJla4aMH.
OcHOBHBIE MPOOJIEMBI CBSI3aHBl C KAYECTBEHHBIMH PEAKIMAMHU, TEXHUKOM O€30MacCHOCTH, XUMHUECKUMH CBOWCTBAMH CEpbl U KOMIUIEKCHBIMU
pacueTramu.

OCHOBHbBIE IPUOPUTETHI B PAOOTE € TPYMIION «3»:

VYray6iieHue npakTHYECKUX HaBBIKOB — KaueCTBEHHbIE PEAKIINU, TEXHUKA O€3011aCHOCTH, MPU3HAKU PEaKLIUH.
N3ydyeHrne XMMHUUECKUX CBOWCTB KOHKPETHBIX BEIIECTB — OCOOEHHO CEephl U €€ COSAMHEHUIH.
CoBepIIeHCTBOBAaHUE PACUETHBIX HABBIKOB — PEIICHUE KOMIUIEKCHBIX PACUETHBIX 33]1a4.

Pa3BuTHE HaBBIKOB COCTaBJICHHS YPaBHEHHUH peakuii — 1ienoyku npesparienuii, OBP.

el A
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Peanmauml MMpEaACTaBICHHBIX peKOMeHI[aI_II/Iﬁ IO3BOJIMT YYaCTHUKAM I'PYHIIbL «3» HepeﬁTH Ha YPOBCHb OTMCTKHU «4» ¥ MOBBICUTH KA4YE€CTBO

XUMHNYCCKOI'O O6pa3OBaHI/IH B .HI/IHCHKOI\/'I 00J1aCTH.

3.2.2.2.

MeToauyecKUi aHa/IM3 KayeCTBa OCBOEHMA MeTanpegMeTHbIX pe3yabTaToB ®PI'OC yyacTHukamu OI'd
C HU3KHUM YPOBHEM IOATrOTOBKH

Ha ocHoBe ananu3a BbIOJHEHUS 3aJaHUN yYaCTHUKAMHU, MOJTYYHUBIIUMHA OTMETKY «3», MOKHO C/I€JIaTh BHIBOJI O CPeIHEM YPOBHE
c¢(popMUPOBAHHOCTH TO3HABATEIBHBIX U PETYIATUBHBIX Y Y /| 1 HU3KOM ypoBHe chopMHPOBAHHOCTH KOMMYHUKATUBHBIX Y'Y ]l (Ha ocHOBE

Kogudukaropa OI'D no xumuu 2026 roxa).

1. Ilo3HaBaTe/IbHBIC YHUBepcaJbHbIe yyeOHble Aeiicreus (YY)

Y4acTHUKY TaHHOHN TPYIIIBI IEMOHCTPUPYIOT CPETHUI YPOBEHb C(HOPMUPOBAHHOCTH CIIEAYIOUINX MTO3HABAaTeNbHBIX Y'Y /1

Kox o

Koaudukaropy YA

BbIABIIATE M XapaKkTeprU30BaTh
111 CYLIECTBEHHbIE MPU3HAKU OOBEKTOB
(stBNIEHUN)

VYcraHaBnIMBaTh CyHIIECTBEHHBIN
MpHU3HAK KIACCU(PUKAIUH,

1.1.2 OCHOBaHUS U 0000IIIeHNS U
CpaBHEHHUS, KPUTEPUU TTPOBOANMOTO
aHaIM3a

YpoBeHb
c(hopMUPOBAHHOCTHU

Cpenuuit

Cpennuit

Kaxk MMPOSABJISACTCA B BBIITIOJIHCHHUN 3aJaHuI

MoryT BBIICITUTE CYIICCTBEHHBIC IPU3HAKH TPOCTHIX U
CIIOKHBIX BemecTB (3aganne 1 — 56,45%),
3JIEKTPOJIUTOB U HEAIEKTPOJIUTOB (3amanue 13 —
46,77%), HO UCTIBITHIBAIOT TPYAHOCTHU C ONpPEACTICHUEM
KayeCTBEHHBIX peakiuii (3amanue 17 — 29,84%)

MoryTt kiaccupupoBath BeulecTa (3agjaHue 7 —
67,74%), HO UCTIBITBIBAIOT TPYAHOCTHU C KJIacCH(PHUKAIMEn
peakmuit (3aganue 11 — 54,84%) u onpeaenenneM Buaa
cBsi3u (3amanue 5 — 59,68%)
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Kox no Yposenn .
A YV P Kak nposiBisiercst B BBIITOJTHEHUH 3aJaHUI
Komudukaropy c(hOpMUPOBAHHOCTH
MoryT ycTaHaBIMBATh CBSA3b MEX]y CTPOCHHUEM aToma 1
H0JI0KEeHHEM d1eMenTa (3aganue 2 — 79,03%),
BbIsBIIATE IPUYMHHO- o
. 3aKOHOMEPHOCTH B nepuoje (3ananue 6 — 77,42%), Ho
114 CJICJICTBCHHBIC CBSI3U MTPU U3YYCHUH Cpenuuii
. UCTIBITHIBAIOT TPYAHOCTH C YCTAHOBJIIEHUEM CBSA3H MEXKY
SIBJICHHUI U TIPOLIECCOB .
CBOMCTBaMHM BEILIECTB U UX IpUMEHEHueEM (3aaanue 10 —
42,74%)
MoryT z1enath BbIBOJBI O CBOMCTBAaX BEILECTB Ha OCHOBE
JlenaThb BBIBOJIbI C UCIIOIb30BAHUEM ux cocrasa (3aganue 15 — 77,42%), HO UCHBITHIBAIOT
1.15 JeTyKTUBHBIX U MHYKTUBHBIX Cpennuit TPYAHOCTHU C ONpeAEICHUEM MPOTYKTOB peaKLuil
YMO3aK/II0YeHUN (3aganue 9 — 55,65%) u pelieHueM pacueTHBIX 3a]a4
(3amanue 22 — 9,14%)
BriOupats, aHanu3upoBars,
MoryT aHanu3UpOBaTh HHPOPMALIHIO U3 CXEM CTPOCHUS
CHCTEMaTH3HPOBATh U o
N aToMoB (3amanue 2 — 79,03%), HO UCTIBITHIBAIOT
1.3.2 MHTEPIPETUPOBATH HHPOPMALIUIO Cpennuii
A3THUHBIX BIIOB 1 hOpM TPYAHOCTH C aHAJIU30M TaOJINII U TEKCTOB (3agaHue 19 —
P A p 43,55%)
IIPEJCTaBICHUS
Oco0eHHO TOKa3aTeNbHBIM SBIISIETCS BBIIIOJIHEHUE 3a/JaHusd 8 (XMMHUYEcCKHe cBoiicTBa cepbl) — 22,58%, rie y4yacTHUKH HE MOTYT

POaHaJIM3UPOBATh CBOWCTBA BEIIECTBA U OINPENENINUTh, C KAKUMH BellecTBaMU OHO pearupyet. 3aganue 10 (onpenenenue pearentoB) — 42,74%,
YYaCTHUKU HE MOT'YT CUCTEMATU3UPOBATh MH(OPMALIMIO O XUMHUYECKHUX CBOMCTBAaX BELECTB. ITO CBUAETEILCTBYET O TOM, YTO IMO3HaBaTeabHbIe Y Y /],
CBSI3aHHBIE C AHAJIM30M U cUcTeMaTh3anueil nHpopmaru, chopMUPOBaHBI HA HETIOCTATOYHOM YPOBHE.

2. KomMyHuUKaTHBHBbIC YHUBepcaibHbIe yueOHble AelicTBus (YY)

Kommynukatusubie YV /[ TpeOyrOT 3HAUUTETHLHOTO Pa3BUTHS:
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Kox no YpoBeHb .
A YV P Kaxk nposiBisieTcs B BBITOJTHEHUH 3aJaHUIN
Konudukaropy c(OpMHPOBAHHOCTH
He Moryt 3anucarh penieHre pacyeTHON 3aJauu C
BripakaTh cedst (CBOIO TOUKY nosicieHusiMu (3aganue 22 — 9,14%); He MoryT
2.1.1 3peHus1) B YCTHBIX U MHCbMEHHBIX Huzkuit 0(pOpPMHUTH pe3yNbTaTHI IKCIIEpUMEHTa (3a1anue 23 —
TEKCTaxX 0,00%); UCOBITHIBAIOT TPYAHOCTH C 3alMChIO YPAaBHEHHMA
peakuuii (3axanue 20 — 24,19%)
Bocnpuaumats u hopMyIupoBaTh
He moryt chopMynupoBath cyxJIeHUE O IPaBUIAX paOOTHI
CYXCHHSI, BBIPaXKaTh SMOLIUHU B . o
2.1.4 Huzknii B nmabopatopuu (3amanue 16 — 41,94%), o npuzHakax

COOTBCTCTBHUH C LICTIAMU U

yCOBUAMH OBIIICHHS peakumii (3aganue 12 — 50,81%)

Y9acTHUKY TPYIITHI «3%» BIaJICIOT HABBIKOM 3aITUCH OTBETA HA 0a30BOM YPOBHE, HO UCIBITHIBAIOT 3HAYUTEIBHBIC TPYAHOCTH IIPU OPOPMIICHUN
Pa3BEPHYTHIX OTBETOB. DTO MOATBEPKIACTCSA HU3KUMH Pe3y/IbTaTaMu 110 3aaHusiM yact 2 (3aganus 20—22 — 9,14-24,19%, 3aganue 23 — 0,00%).
Jlaske ipy HAJTMYUY TTIOHUMAHUS YYaCTHUKU HE MOTYT Y€TKO U IOCIIECIOBATEIIEHO H3JI0KHUTH X0 PACCYKICHUH.

3. PerynsaTuBHbIC YHHBepcaJbHbIe yueOHblie AericrBus (YY)

Perynstusubie YV I chopmupoBaHbl Ha CpeJHEM YPOBHE, HO TPEOYIOT JJalbHEHNIIEro COBEPIIEHCTBOBAHNUS:

Kox no YpoBeHb .
g YV p Kak nposBisieTcs B BHIIOJHEHUH 3aJaHUN
Konudukaropy c(OPMHPOBAHHOCTH
BbIsSIBIIATE TpOGIEMBI 115 pEIIeHUs B MoryT coCTaBUTh aJITOPUTM PELICHUS MPOCTHIX 3a/1a4
311 y4eOHBIX CUTYaIUsX; Cpe it (3amanue 18 — 69,35%), HO UCTIBITHIBAIOT TPYJIHOCTH
o CaMOCTOSITENIFHO COCTaBIIATh P IIPU PELIeHUH MHOTOIIArOBbIX 337124 (3ajjaHue 22 —
QITOPUTM PEUICHHUS 3a7a9u 9,14%)
BrianeTs crioco6amMu caMOKOHTPOJIS . VYYacTHHUKH JIOMTyCKAIOT OMIUOKH B pacyeTax, KOTOphIe
3.21 . poI, Cpennuit somy P ’ P

CaMOMOTHBAIIUHU U pe(bHeKCI/II/I MOTJIH ObI OBITH HCIIPABJICHEI ITPU IMTPOBEPKEC (3aI[aHI/IC
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Kox o
Konudukaropy

YpoBeHb

YA c(OpMHPOBAHHOCTH

Kaxk nposiBisieTcs B BBITOJTHEHUH 3aJaHUIM

19 — 43,55%), u ommOKH B ONPEICICHUH TPOTyKTOB
peakumii (3aganue 9 — 55,65%)

Y4YacTHUKH TPyHmbl «3» JEMOHCTPUPYIOT AOCTATOYHBIA YpOBEHb C(HOPMUPOBAHHOCTH PEryNIATUBHBIX Y Y]l A7 BBINOTHEHHUS MPOCTHIX
3aJJaHU{, HO MCIBITHIBAIOT TPYAHOCTH IIPHU BBIIOJHEHUHM MHOTIOLIATOBBIX 3ajjad, TPEOYIOIIMX CAaMOKOHTPOIs M Koppekuuu. OcoOeHHO 3To
IIPOSIBIISIETCS B 3aJaHUSIX Ha pacdeTsl (3axanus 18, 19, 22), rae apudmMernyeckue oumOKN MOIJIN ObITh UCIPABIIEHBI IIPU ITPOBEPKE.

4. Anaau3 ¢opMHUPOBAHHOCTH MeTaNpPeAMETHbIX YMEHUI HA KOHKPETHBIX 3aJaHUSIX

Heo6xomumblie MeTanpeMeTHbIE

3amanue [IpoBepsiemoe conepxkanue [TposiBnenue B ommbOKax
YMEHHUS

YMeHue onpenearb 1.1.4 (mpuYMHHO-CIIEACTBEHHbBIE
3ananme 2 (cTpoeHue Y4acTHUKH B LIEJIOM CIPABIISIOTCA C 3aJaHHEM.

MOJIOKEHHUE AJIEMEHTA MO cBs3n); 1.3.2 (ananus 0
aToMa) [Tponent BemonHeHust — 79,03%.

CXeMe CTPOEHUs aToMa nHpopmanun)

Y4aCTHUKM HE 3HAIOT CBOWCTB CEPbI, HE MOT'YT

3amanmue 1.1.1 (BBIABIATH CYIIECTBEHHBIE

3HaHne XUMHYECKUX
CBOWCTB BEIIECTB

YCTaHOBUTBH CBSI3b MEXKIY CBOMCTBAMH U
peaKmoHHON clocoOHOCTHIO. [IponeHT
BBITTOJIHEHUA — 22,58%.

8 (xummueckue
CBOWCTBA cepbl)

npusHaku); 1.1.4 (mpuunHHO-
CJI€ZICTBEHHBIE CBSI3H)

YMeHue onpenenarhb

1.1.4 (mpuYMHHO-CIIEICTBEHHBIE Y4acTHUKHM HE MOT'YT CHCTEMATU3UPOBATh
3aganue peareHThl, ¢ KOTOPbIMU .
cBsa3m); 1.3.2 (ananus uH(pOpMAaIIHIO O CBOMCTBAX BelecTB. [IporeHT
10 (pearenTsl) BELIECTBO BCTYMAET B 0
nHpopmaIun) BbIMOTHeHUS — 42,74%.
peaxuio
3aganue 3HAHME DH3HAKOB 1.1.1 (BBISIBIATD CYyILIECTBEHHBIE Y4yacTHUKH HE 3HAIOT IPU3HAKOB PEAKIUHN
12 (npuznaku p . npusHakn); 2.1.4 (BbLIETIEHUE Ta3a, 00pa30BaHME OCAIKA).
o XUMHUYECKHUX PEaKIHii 0
peaxiuii) (popmynupoBaThH CYXKACHHUS) [Tponent BemonueHns — 50,81%.
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3aganue

3ananue 16 (TexHuka

I[TpoBepsiemoe conepkaHme

3HaHue mpaBul paboTHI B

Heo6xoaumblie MeTanpeaMeTHbIe
yMEHUS

3.1.1 (camokoHTpOJIB); 2.1.4

[TposiBnenue B ommoOKax

Y4acTHHUKHU HE 3HAIOT IIpaBUJI TCXHUKHU
0e30IacHOCTH. HpOHCHT BBIITOJIHCHUS —

0€30MacHOCTH) nabopaTtopuu (popmynupoBaTh CyKICHHS) 41.94%
, .
3aganue 1.1.1 (BBISIBIIATD CYILLIECTBEHHBIE .
3HaHue KaueCTBEHHBIX VY4YacTHUKM He 3HAIOT KAYECTBEHHBIX PEaKIUi.
17 (kauecTBEHHBIE . npusHaku); 3.1.1 (cocTaBisaTh 0
peakuuii Ha HOHBI [Tponent Bemonnenus — 29,84%.
peakuun) AJIITOPUTM)

3aganue 19 (pacuer
o popmyre)

3aganue
22 (pacuerHas 3a/1a4a)

YMeHue ucnoyib30BaTh
pe3yNbTaT IPeabIIyIIEro
3aJaHus

YMeHue pemiath
KOMIUIEKCHYIO PACUETHYIO
3ajauy

1.3.2 (ananu3 nadopmanun);
3.2.1 (caMOKOHTPOJIb)

1.1.5 (nenatb BeIBOIBI); 2.1.1
(BBIpa)KaTh CBOIO TOUYKY 3PEHHUS);
3.1.1 (cocTaBnsTh aArOPUTM)

Y4acTHUKHM HE MOTYT MCIIOJIb30BATh PE3YJIbTAT
npeablayero 3aaanus. [IpoueHT BoInonHeHUs
— 43,55%.

Y4acTHUKHU HE MOTYT COCTaBUTh YPABHCHHE
PCaKIMU ¥ BBIOJHUTE pacdeThl. [IporeHt
BeIotHeHus — 9,14%.

3ananue 1.2.1 (mpoBoauTsk omeIT); 2.1.1 Y4acTHUKHN HE MOTYT BBINIOJHUTH IKCIIEPUMEHT
. Hannuue npaktuueckux

23 (XMMUYECKUIT HABLIKOB (BBIpa)KaTh CBOIO TOUKY 3PEHHUS); u opopmuTh pe3ynbTaThl. [IporeHT

HKCIIEPUMEHT) 3.1.1 (cocTaBnsTh aNrOpPUTM) BoimostHeHus: — 0,00%.

5. O0mmii BLIBOJ 0 MeTanpeAMeTHbIX pe3yJibTaTax

Y4acTHUKH, TOITYYUBIINE OTMETKY «3», JEMOHCTPUPYIOT CPeHHH YpPOBeHb cOPMHUPOBAHHOCTH NI03HABATENbHBIX U PETYIATUBHBIX Y'Y ][]
U HU3KHUH ypoBeHb cpOPMHUPOBAHHOCTH KOMMYHUKATUBHBIX Y'Y J[. OCHOBHBIE TPOOIIEMBI CBSA3AHBI C:

1. IMo3naBatenbHbiMu Y Y/I: HEJOCTATOUHBI YPOBEHb CPOPMHUPOBAHHOCTH YMEHUH aHAIM3UPOBaTh U CUCTEMATU3HPOBATH
WH(OPMAITHIO O CBOMCTBAX BEIIECTB, YCTAaHABIMBATH TPHYNHHO-CJICICTBEHHBIC CBSI3H, JISIaTh BBIBOJIBI HA OCHOBE aHAIM3a JAHHBIX. DTO MPOSBIISCTCS
B HU3KHX pe3yabTaTax 1o 3ananusm 8 (22,58%), 10 (42,74%), 13 (46,77%), 17 (29,84%).
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2. KommyHukaTuBHbIMU YY/I: HEIOCTaTOYHBI YpOBEHb C(POPMUPOBAHHOCTH HABBIKA CO3JaHUS MHCHMEHHOTO BBICKA3bIBAaHUS Ha
XMUMHYECKYIO TEMY, YTO TIOATBEPIKAACTCSA HU3KUMHE pe3yibTaTtamu 1o 3aaanusim 20—22 (9,14-24,19%) u 23 (0,00%). Y4yacTHUKH HE MOTYT 0hOPMHUTH
pelleHne 1aKe NpU HAIUYUHU [IOHUMaHUS.

3. PerynsatuBHbiMu Y'Y /I He0CTaTOUHBIH YPOBEHb CAMOKOHTPOJISI M CAMOOLIEHKH, YTO MPOSBISAETCA B apU(PMETHUECKUX OLIMOKaX U
OTCYTCTBHHM IPOBEPKHU pelieHui (3aganust 18, 19). YuacTHUKY He Bceria KOPPEKTUPYIOT CBOU AEUCTBUSI P BO3SHUKHOBEHUM TPYJHOCTEH.

KiaroueBbie BLIBOALI:

. Jns mepexoga Ha ypoBEHb OTMETKH «4» ydacTHUKaM TIpynmbl «3» HE0OXOIMMO pa3BUBATh MO3HaBaTelbHble YY]l — yMmeHus
AQHAJTM3MPOBATh M CHCTEMATU3UPOBAaTh MHPOPMALIMIO O CBOMCTBAaX BEIIECTB, YCTAHABIUBATH MPUYMHHO-CICICTBCHHBIC CBSI3H, JIEJIaTh BHIBOABI HA
OCHOBE aHallu3a JaHHBIX.

. HeobOxonnMo cuctemarnyecku pa3BUBaTh KOMMYHMKATHBHBIEe Y'Y [l — HaBbIK 0OpMIIEHHS pa3BEPHYTOIO OTBETA HA XMMHUUYECKYIO
TEMY, YTO SIBJISICTCSI OCHOBOM I BHITIOJTHEHUS 33/IaHUI C pa3BEPHYTHIM 0TBeTOM (3aaanus 20—22) u odhopMieHHs dKciepuMeHTa (3aganue 23).

. Cnenyer ycunuTh paboTy Haja peryassiTUBHbIMH Y'Y/ — QopmMupoBaHue HaBBHIKOB CaMOKOHTPOJI MPU BBIIOJIHEHUU PacueToB,
MIPOBEPKHU PEIIEHUH, KOPPEKIIHH OIIUOOK.

. Pabora nomxHa BecTHCh HE TOJIBKO B 9 Kilacce, HO M Ha MPOTSKEHUH BCEro Kypca XuMuu (8—9 kiaccbl), 4ToObI 00€CIIeYUTh CUCTEMHOE
dbopMupoBaHue MeTanpeaMEeTHbIX yMeHH. Oco0oe BHUMaHHUE CIeAyeT YACIUTh padoTe ¢ TaOlHuIlaMU, CXeMaMH, allfOPUTMAMU PEIIeHUs 3aad U
(OpMHUPOBAHNIO HABBIKOB TUCHbMEHHON PEYU HA XUMUYECKHE TEMBI.

3.2.2.3. PekoMeHAaLuM AJif yYuTesel 10 COBepUIeHCTBOBAHMIO NIpeNnoJjaBaHuA y4eOHOoro npeameTa rpymnmne
00y4arIIUXCs C HU3KUM YPOBHEM NOATrOTOBKU

1. Pexomenoayuu no popmuposanuio npeomemHuix ymeHul

Ne Pexomennanus KoHkpeTHbIe pueMbl 1 METObI pabOTHI

1. OTpaboTKa KauyecTBEHHBIX peakuuii Ha HOHBI (3aganue 17):
— ClI" + Ag" — AgCl]| (Gemnsrit ocamok);
Yruay0JaaTs npakTu4ecKkue — SO+*" + Ba?*" — BaS0a4] (bemnblii ocamok);
HABBIKHU — COs* + 2H" — CO:1 + H20 (BeIICTICHUE Ta32);
— Cu*" + 20H™ — Cu(OH):| (romy6oii ocanok);
— Fe** + 30H™ — Fe(OH)s| (Oypslii ocamok).

11
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Ne Pexomennanus

Yriay0asaTh 3HaHHUs 0

1.2 XHMHYECKHX CBOHCTBaxX
BeleCTB
13 CoBepuieHCTBOBATH

PACYETHBIC HABBIKH

KonkperHbie npueMbl 1 METOJIbI pabOThI

2. OTpaboTKa MpaBuJ TeXHUKH 0e30MacHOCTH (3a1aHue 16):
— IpaBUJIa HaTPeBaHUS IPOOUPKH;

— MpaBuiIa paboThI C KUCIOTaMH U LIEJI0YaMU;

— TIpaBUJIa OTIPE/ICICHNUS 3a1axa BeIleCTB;

— MpaBuiia paboThI C BBITSXKHBIM HIKa(OM.

3. OtpaboTKa NPU3HAKOB XUMHYeCKUX peakuuii (3aganue 12):
— BbIJICTICHUE Ta3a;

— o0pa3oBaHue OCa/IKa;

— W3MEHEHHE 1[BETA;

— BBIJICJICHUE TEIUIA/CBETA.

4. ITpoBeneHue J1a00pPaTOPHBIX PA0dOT 1 1eMOHCTPAIMOHHBIX
ONbITOB C (puKkcanueit HabIOICHU.

1. OTpaboTKa XMMHYECKHX CBOMCTB cepbl (3a1anue §):

— B3aumo/eiicteue ¢ Mertauiamu (Fe + S — FeS);

— B3aUMO/ICHCTBUE C KOHIICHTPUPOBAHHOW CEpHOM KUCTOTOM (S +
2H2SOu4(koH11.) — 3S0O: + 2H-0);

— B3auMoJieicTBHE ¢ KUCIOPoaoM (S + O2 — SO2).

2. OtpaboTKa XMMHYeCKHX CBOICTB KHCJIOT, OCHOBAHUIA, COJIei,
OKCH/IOB.

3. OTpaboTka HaBbIKA ONpeaeeHus peareHToB (3ananue 10):

— «C xakumu BeniecTBaMu pearupyet Ha?»;

— «C xakumu BemiecTBamMu pearupyetr HBr?»;

— «C xaxkumu BemectBaMu pearupyetr CuCla?».

4. Vicnonp3oBanue Tadaun «XuMHUYeCKHe CBOICTBA KJIACCOB
BEIEeCTBY.

1. OtpaboTka pacuera MaccoBoii 10Jm (3aganue 18):

— anroput™: «Haiiau MomsipHyto Maccy coequnenus — Onpenenu
MAaccCy 2JIEeMEeHTa — BBIYHCITN MacCOBYIO JIOJTIOY.

2. OTpaboTKa pacyeTa ¢ HCOJIb30BAHHEM pe3yJibTaTa
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Ne Pexomennanus

Pa3BuBaTH HABBIKH
14 COCTaBJICHUS] YPABHEHHIT
peakuuii

Yriay0asaTh 3HaHuUs 0

1.5
KJIacCU(PUKALMH BelleCTB

KonkperHbie npueMbl 1 METOJIbI pabOThI

npeapiyero 3aaanus (3aaanue 19):

— «/cnonp3yit MaccoByIO 10110, TOJIYYEHHYIO B 3a7jaHuu 18, 11
pacuera Macchl JIEMEHTa B HABECKE.

3. OtpaboTKa pemieHHsi pacyeTHBIX 32/1a4 N0 YPABHEHHIO
peakumu (3ananue 22):

— aJropuTM: «3anuiii ypaBHeHHE peakuuu — Haliau koinyecTBo
BelecTsa — BrinosiHu pacuer 1o ypaBHeHuto — Haiinu MaccoByro
JIOJTIO.

4. Mcniosib30BaHKE aJITOPUTMOB PellleHUs1 pacYeTHBIX 3a/1a4.

1. OTpaboTka HenoYku npeBpamennii (3aganue 21):

— P20s5 — H3POs — Na;POs — Ca3(PO4)2;

— anroput™: «Omnpeznenu kiacc Bemectsa — [logbepu peareHT —
Hanumm ypaBHeHue».

2. Otpabotka cocraBiienusi OBP meTo1oM 3/1eKTPOHHOTO
0asanca (3amanue 20):

— aAJITOPUTM: «OHpeI[eJ'II/I CTEIIeHU OKHCIEeHU — Halau okucauTeab

1 BoccTaHOBUTEh — CoCTaBb 2JEKTPOHHBIN OanaHc — PaccraBb
KOA(PPUIHEHTHD».

3. OTpaboTka cocTaB/ieHHs] HOHHBIX YpaBHeHU# (3a1anue 14).
4. Mcnionb30BaHuEe NaMATOK-AJATOPUTMOB JUTS KXKI0TO TUIIA
YpaBHEHUM.

1. OTpaboTKa 3JIeKTPOJUTOB U HEIJIEKTPOJIUTOB (3a1anue 13):
— DJIEKTPOJIUTHI: KUCIIOTHI, IIETIOYH, COH (B pPaCTBOpax U
pacriaBax);

— HEOJICKTPOJUTHI: OKCUMBI, OOJIBIIIMHCTBO OpTraHNYCCKUX BCIICCTB.

2. OtpaboTka kjaccupuKanuu XUMHYECKUX peaKluii (3a1aHue
11):

— peaKuyu COeIMHEHHMs, Pa3IoKEeHHs, 3aMelleHuUs, OOMeHa.

3. Mcnonp30BaHne TA0JMI H CXeM Ul CUCTEMATU3aL[UHU 3HAaHUM.
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2. Pexomenoayuu no popmuposanuo memanpeomemHnulx YyMeHuil

Ne

2.1

2.2

Pexomennmanus

Pa3BuBarthb
nmo3HaBparejgbHbie Y'Y /]

PazBuBarth
KOMMYHUKATHBHbIEC
YV

PassuBarhb
peryjsaTuBHbie Y'Y /I

KoHkpeTHbIE TPHEMBI 1 METOABI pabOTHI

1. YuuTh BbII€JATH CylleCTBEHHbIE IPU3HAKHU BEIIECCTB
(9TEKTPOIUTHI/HEAIEKTPOIUTHI, IPOCTHIE/CIOMKHBIE, KIacChl BEIIECTB).

2. OTpabareiBaTh yMEHHE YCTAHABJIUBATH NPUYMHHO-CJIEICTBEHHbIE
cBs3u («Ilouemy cepa pearupyer c xxene3om?», «[louemy 310 BemiecTBO
SIBJISICTCS DJIEKTPOTUTOM?).

3. Yuuth AeaTh BbIBOJBI HA OCHOBE aHAJN3a CBOMCTB BEIIECTB.

4. Pa3BuBaTh HaBBIK M3BJIEYEHHs] M HHTEPNpPeTANINHA HHPOPMAIINH 13
[Teproanyeckoit cucTeMbl, TAOJIUIIBI PACTBOPUMOCTH, IIEKTPOXUMHUIECKOTO
psina HanpsLKEHUM.

1. Yuuth 0(popMJISITH penieHne pacyeTHOM 3a1a4H C MOSICHECHUSIMU
(3amanue 22).

2. OrpaOaThIBaTh HaBbIK 3aNIMCU YPABHEHUI PeaKIUii C IOSCHEHUSIMU
(3amanus 20, 21).

3. Y4uTh HCNOJIb30BATH XUMHYECKYI0 TEPMHUHOJIOTHIO B TMCHbMEHHOM
peun.

4. OtpabateiBaTh 0(popMJIeHHE Pe3YJIbTATOB IKCIIepUMeHTa (3a1anue 23)
— OomucaHue HaOI0ACHUHN, BBIBOIBI.

5. cnonb3oBaTh aaroput™m ogopmiiennst oreera: «/Jlano — Haiitu —
Pemenne — Ot1BeT».

1. Yuuts nnanupoBarth penieHue 3anad: «Kakue atansl pelieHus HyKHO
npoiTu?y, «Kakue ¢popmyinsl notpeOyroTcs?».

2. OTpabaTeIBaTh HABBIK CAMONPOBEPKH HA YIIyOJIEHHOM ypOBHE:!

— «COOTBETCTBYET JIM OTBET YCIOBHUIO 33/1a4n?»;

— «BepHbl 1M BEIYUCTIEHUA?Y;

— «IIpaBUJIBHO JIM COCTABJIEHO ypPaBHEHUE PEAKIUU Y.

3. Mcnonp30BaTh aJITOPMTM CAaMONPOBEPKH Ul PACUETHBIX 3aau:
«IIpoBepr ypaBHeHue peakuuu — [IpoBeps pacueTsl — [IpoBeps eAMHUIBI
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Ne

PGKOMGHI[aI_II/IH KOHerTHHC MMPpUEMBbI 1 METOAbI pa6OTI)I

U3MEPEHUs».
4. YuuTh aHAJIM3UPOBATH CBOM OIIMOKH U IUIAHUPOBATh paboTy Haj

HHUMU.

3. PeKOMeHOCZL;uu no opzavuzayuu 06pa306amefsz020 npoyecca

Ne

3.1

3.2

3.3

Pexomenmanusa

NuauBuayaabHbIi NoaX0q

Cucremarudeckasi padora Haq
NPAKTHYeCKUMH HABBIKAMM

Cucremarudeckasi padora Hajq
paC‘IeTHblMI/I jaJavdyaMu

KoHnkpeTHbie ipreMbl 1 METOJ1bI pabOThI

1. BBISIBIISAT KOHKPETHBIE JEPHUIIUTHI KAXKIOTO YUCHUKA
(0cOOEHHO B IMPAKTUYECKUX HABBIKAX U PACUCTHBIX 3a]a4ax).

2. BeicTpanBaTh HHAUBHAYAJIbHbIE MAPIIPYThI KOPPEKIHH.

3. IIpennarath 3aaHusl Ppa3HOro YPOBHS CJI0KHOCTH B
3aBUCHMOCTH OT 30HbI OJIMKaMILIEro pa3BUTUS yUEHHKA.

4. Ocoboe BHUMaHUE YAEIATh Pa3BUTHIO IPAKTUUECKUX HABBIKOB
(xauecTBEHHbIE peaKliU, TEXHUKA O€30I1aCHOCTH).

1. YBeIM4UTh JOJI0 YPOKOB, IMTOCBSIIICHHBIX MPAKTUIECKON
XUMUH.

2. [TpoBouTH J1aGopaTopHbIe PAdOTHI IO PACTIO3HABAHUIO
BeIIECTB (KaUueCTBEHHBIC PEAKIUN).

3. OtpabaThiBaTh NPAaBUJIA TEXHUKH 0€30MACHOCTH Ha KaXJIOM
ypOKe.

4. Ucrnosib30BaTh BUPTYAJIbHBIE JJA00PATOPUM TIPU OTCYTCTBHH
BO3MOYXHOCTH PEaTbHOI'0 IKCIIEPUMEHTA.

1. Bkirouats B ypOKU 3aJaHMs HA pacyeT MaccoBOIi

noau (3amganue 18).

2. OtpabaTsiBaTh pacyeTsl ¢ UCMOJb30BAHHEM pe3yJibTaTa
npeabiayero 3aaanus (3aganue 19).

3. [locTeneHHO BBOJIUTH KOMILIEKCHBIE pACYeTHBIE
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3.4

3.5

3.6

3.7

Pexomennanus

Cucremarnueckasi padora Haj
YPABHEHUSIMM PeaKIuii

Hcnoap30oBanue NaMATOK U
aJIrOpUTMOB

Perynsipuasi TpeHHUpOBKa

IIpakTHYeckasi HANIPABJICHHOCTH
o0y4eHust

KonkperHbie npueMbl 1 METOJIbI pabOThI

3ajgauu (3aaanue 22) ¢ 8 kacca.
4. Ucronib30BaTh aJrOPUTMbI PellleHHs PACUCTHBIX 33/a4.

1. BxirouaTs B ypOKH 33JJaHUS HAa COCTABJIEHHE YPABHEHU I
peakumii (pa3IMIHBIX THIIOB).

2. OrpabatsiBaTh HeMOYKH MpeBpalneHuii (3aganue 21).

3. OtpabatsiBath OBP MeT010M 3/1€KTPOHHOT0

O0asanca (3ananue 20).

4. Ucrnonb30BaTh NAaMATKU-AJITOPUTMBI JUIS KaKI0TO TUIIA
YpaBHEHUH.

1. g kaxxaoro Tuma 3afaHus pa3padboTaTb NaAMATKY-aJITOPUTM.
2. Mcnionp30BaTh NaMATKU Ha ypoKax J0 aBTOMaTHU3allii HABbIKA.
3. Y4uTh COCTABIIATH NAMATKU CAMOCTOSITENIBLHO.

1. Bximtouats B ypoku 3aganus B popmare OI'D ¢ nocnenyrommm
pazbopom OmIHOoK.

2. [IpoBoauTh TpEHUPOBOUHBIE pabOTHI HE pexe 1 pa3a B
YETBEPTH.

3. AHanu3upoBaTh TUMMMYHBIE OIIMOKK U OTpadaThIBaTh UX HA
MOCJIEAYIOIUX YPOKaX.

4. Ucnonb3oBaTh OTKPHITHIN OaHk 3aganuii @UITN.

1. [IpoBOANTH AEMOHCTPAIIMOHHBIE ONBITHI Ha KAXKJIOM YPOKE.

2. Oprann3oBbIBaTh J1a00paTOpPHbIE PadOTHI 10 PACIIO3HABAHUIO
BEIIECTB.

3. OtpabaTbiBaTh NPpaBHJIa TEXHUKH 0€30IIaCHOCTH B IIpoliecce
BBITIOJTHEHUS OIBITOB.

4. Ucnonp30BaTh peajibHbIC NPUMEPbl IPUMEHEHUS XUMUUECKUX
3HAHUU B OBITY U IPOMBIIIJIEHHOCTH.
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4. [Ipumepvi KOHKpemHbIX 3a0aHull 0 pabomsl ¢ 2pynnou «3»

Tun 3aganus

Ha orpaborky
Ka4eCTBEHHbIX peaKkmuii

Ha orpadoTky npaBui
TEeXHUKH 0€30IaCHOCTH

Ha oTrpaboTky
NMPU3HAKOB peaKIuii

Ha orpaborky
XHMHYeCKHX CBOICTB
cepsl

Ha orpaborky
onpe/eJeHUs] PeareHToB

Ha oTrpa6oTky pacuera
MAacCOBOIi 1011

Ha orpa6oTky pacueroB
1o popmy.re

Ha orpaboTky nenouxu
npeBpalleHui

IIpumep

C nmoMoIIbI0 KAaKOTO PEaKTUBA MOXKHO OIPECIHUTh
HaJIM4Yue XJIOPUA-UOHOB B pacTBope?

BriGepute BepHOE CyXkJIEHUE O MpaBHIaX pPadOThI B
XUMHUYECKOH 1abopaTopumu.

Kakue nmpu3Haku HaOJIIOIAI0TCS TIPH
B3aumoperctsuu Na.COs ¢ HCI1?

C KakuMu BelleCTBaMU pearupyer cepa? 3anuimre
yYpaBHEHUS peaKLuii.

C xakumu BemectBamu pearupyer HBr? Beibepure
U3 MEPEYHSI.

Brrancnaure MaccoByro nomo kansnusa B CaCOs.

Hcrionb3ys pe3ynbTaT MpenblIyniero 3aaHums,
BbrancanTe Maccy kanbnus B 50 r CaCOs.

Ocymectute npespamenus: P — P.Os — H;POs —
NazPOa.

Iens

KauectBenHsble peakuyuu
Ha VOHBI

Texuuka 60€30I1aCHOCTH

[Ipu3naku peaxuit

XUMHYECKHE CBOMCTBA
cepbl

OrnpezenieHne peareHToB

PacueT MmaccoBoy nonu

PacueTtnl ¢
HUCIIOJIL30BAaHUEM
pe3yJbrara

[enoukn npeBpanieHui
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Tun 3aganus [Tpumep

Lens

PaccraBpTe K03ddunmentsr B OBP meTonom
Ha orpaéorky OBP aneKkTpoHHOro 6ananca: Zn + HNOs; — Zn(NOs). + OBP
NO. + H20.

Ha orpabGoTky pacueTHoM
3aja4m

[Tpu B3aumoneiictuu 10 r CaCOs ¢ HCI nonyunnu
150 r pactBopa CaCl.. Beruucnure MaccoByro J10JTO Pacuernas 3amaua

COJIK B paCTBOPC.

Ha oTrpaboTky
IKCIEPUMEHTA

[TpoBeauTe SKCIEPUMEHT 110 PACIIO3HABAHHUIO
BerecTB. OnumnTe HAOIIOIEHNS U CACIalTe
BBIBOJIEL.

XUMHUYECKUN
SKCIIEPUMEHT

5. IlpumepHulii nian KoppekyuoHHoU pabomsl Ha 200

Oran Cpoku

L. CeHTs0pb

JlnarHocTu4ecKuii p
OxkTa0pb —

2. OcHOBHOM
arnpeb

Conepxanuie paboThl

Bxonnas auarnoctuka (rmpo6Hsiii OI'D no xumun). BeisgBrienue ypoBHs
c(OpMHPOBAHHOCTHU HAaBBIKOB. Ompe/ieNieHre KOHKPETHBIX 1e(UIIUTOB
Kaxkaoro yueHuka. CoctaBieHHe UHANBUAYAJIbHBIX IIJIAHOB PaOOTHI.

Cucremaruueckasi paboTa o yCTpaHEHHIO Ae(PUIIUTOB:

— VYrny6nennas paboTa Ha/l IPaKTUYECKUMHU HaBbIKaMH (KaueCTBEHHbBIE
peaxiuu, TeXHUKa 0€30MacCHOCTH, IPU3HAKU PEAKIIH).

— OtpaboTKa XMMHYECKUX CBOWCTB BEIIECTB (OCOOEHHO CEPHI).

— CoBepIIeHCTBOBAHNE PACYETHBIX HABBIKOB.

— Pa3BuTHe HaBBIKOB COCTABJICHUS YPABHEHUH peakIuil (1IemouKu
npespauienuii, OBP).

— WuauBuyanbHble KOHCYIbTAIUH.

— Tlpomexxyrounsie cpe3bl (1 pa3 B 4eTBEpTh).
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Ortan Cpoku Coneprxanue paboTh

Hrorosoe TECTUPOBAHUC. Ananuz JUHAMUKH. Ilcuxonorumyeckas

3. UToroBnlii Mait
MOJITOTOBKA K dK3aMeHy. KoppekIiius 1rana moAIroTOBKH.

BoiBoa mo pasneny 3.2.2.3

['pynmna yyacTHUKOB, IOIyYHUBIINX OTMETKY «3» Ha OI'D 110 XuMuu, JEMOHCTPUPYET AOCTATOYHBIH YPOBEHb T€OPeTHYECKOH MOATOTOBKH,
HO UCIIBITHIBAECT 3HAYMTEIbHbIE TPYJIHOCTH € IPAKTHYECKUMHU HABBIKAMHU, XUMHYECKUMH CBOIICTBAMHU KOHKPETHBIX BellleCTB M Pac4eTHbIMHU
3a1a4aMHu.

OcHOBHBIE HANIPABJICHUS] KOPPEKIMOHHOM PadoThI /15l JAHHOU I'PYNIIbI:

1. Yriay0Jenue NPaKTHYeCKUX HABBIKOB — Ka4eCTBEHHbBIC PEaKIMH, TEXHUKA 0€3011aCHOCTH, IPU3HAKHU PEAKIIUH.

2. HN3yyenne XUMHYECKHX CBOHCTB KOHKPETHBIX BelIeCTB — OCOOEHHO CEphI U €€ COSAMHEHUH.

3. CoBepuieHCTBOBAHHE PACYETHBIX HABBIKOB — PEILICHNE KOMIUIEKCHBIX PACUETHBIX 3a7ad.

4. Pa3BuTHe HABBIKOB COCTAaBJICHUS] YPABHEHMII peakumii — 1ienouku npespamienuii, OBP.

5. Pa3zBuTHe MeTanpeIMeTHbIX YMEHMiIl — aHaJIM3 CBOMCTB BELIECTB, CUCTeMaTH3alMs HH(OpMaIUM, o(GOpMIIEHHE DPa3BEPHYTHIX
OTBETOB.

Peanuszanus npencTaBiaeHHBIX PEKOMEHAIMM TTO3BOJIUT yYaCTHUKAM I'PYIIBI «3» MEPEUTH HA YPOBEHb OTMETKHU «4» U NOBBICUTH KauyeCTBO
XUMHYECKOro oOpa3oBaHusi B Jlumenkoi o6nactu. BaxkHo moMHMTH, uTO padoTa ¢ JAaHHOW Tpynnol TpeOyeT CMCTEeMHOCTH, TepHeHHsl M
MOCTENEHHOI0 YCJIO0KHEHNU 3aJaHuM U JOCTHKEHUS YCTOMYUBOIO IIporpecca.

3.2.3. Metoauyeckuii aHa/au3 BBINOJHCHHMS 3aJaHUH O0y4YalIIMMHCH CO CpPeJHHMM YPOBHEM IOATOTOBKH (B rpymme
NOJYYUBHIMX OTMETKY «4»), BKJIIOUYAs MeTOAUYECKHEe PeKOMEeHIAMY VI yUYuTeJIei

3.2.3.1. OnucaHue npeAMeTHON NOATOTOBKM Yy4YacTHMKOB OI'D co cpegHMM ypoBHeM MNOJArOTOBKH, aHAJJIU3
TUNUWYHBIX AePULUTOB B NOATOTOBKE
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O0mas xapakTepucTHKA rPyNIbl

B 2026 rony B Jlumeukoit ob6mactu OI'D mo xumuu caaBanu 909 4desioBek. M3 HuUX OTMETKY «4» TONydYwsd 265 y4acTHHKOB, YTO
cocrasisieT 29,15% ot obuiero uucna caaBaBmmMX. ITO BTOPAs 10 YHCICHHOCTH TPYIINA YYACTHUKOB (TIOCJIE TPYMIIBI «5»), YTO CBUIACTEIBCTBYET O
HAJIMYUU 3HAYUTEIILHOTO YHCIIa BBIMTYCKHUKOB C XOPOIIMM YPOBHEM MOATOTOBKH, MMEIOIIMX MTOTEHIIMA JIJIs [IEPEeX0/1a Ha BICOKUI yPOBEHb (OTMETKA
«5»). AHain3 BBIMOJHEHUS 3aJaHUi JaHHOW TPYNION TMO3BOJISIET BBIABUTH TUIMYHBIC AC(PUIUTHI, CACPKUBAIONINE MOTYyYCHHE MAaKCHMAIbHOTO
pe3yJbTaTa, U MPeIIoKUTh aIpeCHbIC MEPhl KOPPEKIUH.

VYyacTHUKH TpyHIbl «4» — 3TO 00ydaroIIUecs, KOTOPbIe YBEPEHHO CIPABIISIOTCS € 3aJaHUIMHU 0a30BOT0 YPOBHS U UMEIOT OT/ICIbHBIC HABBIKU
pelleHus 3alaHui MOBBIIIEHHOTO YPOBHSI, HO HE JIOCTUTAIOT YPOBHS, HEOOXOIUMOTO JJisl MOJy4YeHUs: OTMETKU «5». OcHOBHas 3a1adya paboThl ¢
JAHHOW TPYNIION — pPa3BUTHE HABBIKOB PEIICHHS 3aJaHUI BBICOKOTO YPOBHSI CIIO)KHOCTH, OCOOCHHO PAaCUYCTHBIX 3a7ad W 3aJIaHWi, CBS3aHHBIX C
[IPAKTUYECKUMU HaBbIKAMH.

Onucanue AOCTUTHYTBIX IPEAMETHLIX PE3yJIbTAaTOB

Ha ocnoBe nmanubix Tabmuuer 2-11 (cromben 4) m Tabmuibl 2-9 MOXHO clieiaTh BBIBOJ, YTO YYACTHUKH, MOJNYYUBIINE OTMETKY «4»,
JEMOHCTPHUPYIOT CIEAYIOMINE JOCTUTHYTHIEC MPEIMETHBIC PE3YyIbTaThI:

1. Bbicokas ycnemHocTh HaOII0AaeTCs IPU BHITOJHEHUH O0JIbIIMHCTBA 3a1aHuid yactu 1. [IpakTuuecku Bee 3agaHus 0a30BOro
YPOBHSI BBITIOIHSIOTCS Ha ypoBHE 87-98%. Hanbomnee Bricokue pe3ynbTaThl (0onee 95%) moka3pIBatOT 3a1aHUS:

3aganue [IpoueHT BBINOIHEHUS Conepxanue

15 96,60% OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITUN
7 96,23% Krnaccudukanus BeniecTs

2 95,09% CtpoeHne aToma

5 93,21% Buael XuMuueckoil cBa3u

18 90,94% Pacuer maccoBoii qomu

3 92,08% Hewmeramnndeckne cBOMCTBa
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3amanue [IponieHT BBIOJIHEHUS Coneprkanue

4 92,83% CreneHu OKUCIIEHUS
14 91,32% HNonnbie ypaBHEHUS
13 91,70% DIIEKTPOTUTHI U HEATIEKTPOIUTHI
2. Xopoume pe3yabtaThl (80-90%) 1m0 3a1aHUsAM HA PAKTUYECKHE HABBIKMA M CBOWCTBA BEIICCTB:
3ananue [TporeHT BBIMOIHEHHS Coneprxanue
9 91,32% [IpoxykTel peakunit
10 87,36% Omnpenenenne peareHToB
12 86,79% [Ipu3naku peakuit
11 89,06% Knaccudukanus peakiuii
17 81,13% KauecTtBenHbIe peakiuu
3. Cpennue pesyabratsl (60-80%) 1o 3agaHusM, TPEOYIOIIAM MPUMEHEHHUS 3HAHUH B IPAKTHYECKUX CHTYAIUSX:
3ananue [IponeHT BIOIHEHUS Conepxanne
8 63,40% XUMUYECKUE CBOWCTBA CEPhI
16 70,57% Texuuka 6€30I1aCHOCTH

19 76,23% Pacdetst o opmyie (¢ HCITOTb30BaHHEM TPEABLIYIIETO pe3yIbTaTa)



4.

3anaHue
20
21
22
23

23

Yka3aHHbIE TEMbI IPOTPAMMbI U YMEHUSI, KOTOpbIE B HAaNOOJIbILEH CTeneHn c(hOPMUPOBAHBI, PEACTaBIECHBI B Tabnuie 2-14.

Hwu3skue pe3yJabTaThl 110 33/1aHUAM BBICOKOI'O YPOBHS (4acTh 2):

[IpouieHT BBINOIHEHUS YPpOBEHB CI0KHOCTH

50,44% OBP (anekTpoHHBII OanaHC)
45,79% [lenouka nmpeBpaiieHui

17,48% PacueTnas 3amaua

38,49% Xumnuaeckuit sxcriepumenT (K1)
35,09% Xumnuaeckuit sxcriepumeT (K2)

Ta6auna 2-14. Tembl mporpaMMbl 1 yMeHHs, B HAU00JIb1Iell CTeNeHH 0CBOCHHbIE YYACTHMKAMM I'PYNIbI «4»

Ne
/o

Temsbl mporpamMmbl 1 yMEHUs

YMeHue onpenensTh OKUCIUTENb U BoccTaHoBUTENb B OBP
(3amanue 15)

YMeHue knaccupuiupoBaTh BelecTna (3aganue 7)

YMeHnue onpenensaTe nojoxkeHue 3neMenTta B [lepuoanyueckoit
cucreme (3agaHue 2)

YMeHue onpenensTh BUA XUMHUECKOH CBs3U (3a1aHue 5)

YMeHue BBIYUCIATH MACCOBYIO JIOJIO AJIeMeHTa (3aaanue 18)

Kiacc(-b1) uzyuenus B
cootBercTBUU ¢ DOII

8-9

8-9

8-9

8-9
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No Kiacc(-b1) u3yuenus B
Tembl mporpaMMBbI U YMEHHUS

/1 cootBetcTBUU ¢ POII
6. YMeHue pacnojiarath JIEMEHTHI B TOPSIKE U3MCHEHHUS 8.9
CBOMCTB (3amanue 3)
7. YMeHHe onpeesaTh CTeIeHb OKUCIICHUS (3a1aHue 4) 8
8. YMeHue cocTaBiIsITh HIOHHBIC ypaBHEHUS (3aaanue 14) 9
9. YMeHue onpenensaTh NPOIYKThl peakiuii (3ananue 9) 8-9
10. YmMmenue knaccuuuupoBaTh XUMUYECKHE PEAKIIUU (3a/1aHKe 8.9

11)

AHaJIU3 THNHYHBIX 1e(UIIUTOB B MPEeIMETHOI MOAT0OTOBKE

Ha ocnoBe nannbix TaOauis! 2-11 (cronben 4), Tabnuus! 2-10 (pacnpeaeneHue no NepBUYHbIM OajliaM B TpymIe «4») U «BEEPOB» OTBETOB
BBISIBJICHBI CIIEAYIOIINE TUITUYHbBIE TE€(QUIUTHI:

1. TpyaHocTH ¢ XMMHYeCKUMHU CBOMCTBAMH KOHKPETHBIX BellecTB (0cO0eHHO cepbl):

3anaHnue [IpoLieHT BBINONIHEHUS B TPyMIE «4» XapakTep omudoK
8 63,40% HesnaHne XMMHYECKHUX CBOWCTB CEPhI
16 70,57% HesnaHne nipaBIT TEXHUKH 0€30TTACHOCTH

Hedpuunt: 3aganue 8 (xumuueckue cBorucTBa cepbl) — 63,40% — saBiIsieTCsl caMbIM HU3KUM PEe3yIbTaTOM CPEIN 3aJaHUi YacTH | JI71s TPYTIIbI
«4y. YJacTHUKHW HE 3HAIOT, ¢ KakuMH BemiectBamu pearupyert cepa (Fe, H2SOs konm.). B «Beepe» oTBeTOB Ha 3amanue 8 MpaBWIbHBINA OTBET 14,
HeBepHbIe O0TBETHI: 13 (6,25%), 12 (4,61%), 15 (1,64%). 3aganue 16 (Texnuka 6e3omacHoctu) — 70,57%, HeBepHbIe 0TBEeTHI: 123 (16,12%), 13
(6,58%), 12 (3,62%).
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2. TpyaHocTH ¢ pacyeTHbIMH 3agadyaMu (3aganus 19 u 22):

3aganue [IpoLieHT BBINONHEHUS B IpynIe «4»
18 90,94%
19 76,23%
22 17,48%

Xapakrtep omudoK
MuHUMAaNbHBIE OLLIUOKHA
Heymenune ucnonb30Bath pe3yabTaT MPEABIAYIIETO 3aJaHUS

HeyMeHI/Ie peiiaTb KOMIJICKCHBIC PACUCTHBIC 3a1a4un

Jedpuunt: YU4acTHUKU XOPOIIO CIPABIISIFOTCS ¢ MPOCTHIM pacueToM MaccoBoil nomu (3aganue 18 — 90,94%), HO UCTIBITHIBAIOT TPYAHOCTH
IIPY MCIOJIb30BAaHUU IMOJIYYEHHOIO pe3yibrara (3aganue 19 — 76,23%). 3aganue 22 (KOMIUIEKCHAs pacyeTHasl 3a/iadya) BBINOJIHEHO TOJbKO Ha
17,48%, 4T0 CBHAETENHCTBYET O TOM, YTO YYACTHUKU HE YMEIOT peuiaTh 3aJa4u ¢ MCIOJIb30BaHUEM YpaBHEHHH peakuuil. B «Beepe» oTBeTOB Ha
3ananue 19 npaBUIbHBIN 0TBET 76, HEBepHBIE OTBETHL: 38 (2,30%), 72 (0,99%), 78 (0,66%).

3. TpyaHocTH ¢ 3a1aHUSIMHM BBICOKOI'0 YPOBHS (4acTh 2):

HpOHeHT BBITIOJIHCHUS B I'PYIIIIC

3aganue oy

20 50,44%
21 45,79%
22 17,48%
23 38,49%

XapaxTep omunook

Heymenue cocrapnsate OBP MeToniom anexTpoHHoro OanaHca
Heymenue ocyiiecTBiasATh ENOYKY PEBPALICHHI
Heymenue pemats pacdeTHbIe 3a1a4n

HeymeHue BBINOIHATH XUMUYECKUI KCIIEPUMEHT U 0QOPMIIATh
pe3ynbTaThl

Jedpuumt: 3aganus yactu 2 BeINONHAIOTCS Ha 17-50%, 4yTo 3HAUMTENHHO HIKE, YeM 3a1aHus yacTtH 1. 3aganue 22 (pacueTHas 3aj1aya) —
17,48% — camoe cnoxHoe it Tpymmbl «4y. 3amanue 23 (oxcnepument) — 38,49% (K1) u 35,09% (K2), 94To cBHIETENHCTBYET O HEIOCTATKE
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npakTH4ecknx HaBbIKOB. B Tabmuie 2-10: Toapko 35,09% rpymnmsr «4» nonyunnu 3 6amia 3a 3ananue 20, 30,19% — 3a 3amanue 21, 8,68% — 3a
3aganue 22.

4. prL[HOCTI/I C KAY€CTBCHHBIMHU pEeaKIUAMM:

3anaHue [IpoLieHT BBINONHEHUS B IpynIe «4» XapakTep omundoK
17 81,13% Hesnanue kauecTBEHHBIX peaKIMi HAa HOHBI
12 86,79% He3nanue nmpu3HakoB peakiuit

Jedpuunt: HecMOoTpst HA OTHOCUTENBHO BBICOKHME PE3YNbTAThl, 3a/laHUsl Ha KauecTBEeHHbIe peakuuu (3amanue 17 — 81,13%) u npusHaku
peakuuii (3aganue 12 — 86,79%) nmerot 6osiee HU3KKE MOKA3aTeIU 110 CPAaBHEHUIO C IPYTUMU 3aJaHusAMuU yactu 1. B «Beepe» oTBETOB Ha 3a/1aHue
17 mpaBwibHbIl oTBeT 324, HeBepHble oTBeTh: 321 (4,61%), 341 (2,30%), 344 (1,32%). DTO CcBHIETENBCTBYET O HEOOXOAMMOCTH YCUJICHHS
NPAaKTUYECKON HAIIPABICHHOCTH O0yUYCHHUS.

5. TpyAHOCTH € HENMOYKAMM NPeBPALCHUI:

3ananue ITpo1ieHT BBINOIHEHUS B TPYIIE «4» Xapakrep omunooK

21 45,79% Hesnanue cBoiictB okcuna gochopa(V) u coneit

Hedunur: 3ananue 21 (nenouka npepatiernii P20s — X — NasPOs — Cas(POs)2) BemosiHeHO ToJbKO Ha 45,79%, 4TO CBUAETENHCTBYET O
TOM, YTO YYaCTHHMKHU HE 3HAIOT CBOMCTB okcuaa (ocdopa(V) u HE yMEIOT OCYIIECTBISITh TEHETUUECKYIO CBSI3b MEXKIY KJIacCaMU HEOPTaHUYECKUX
COCTUHEHUN.

VKa3aHHBIE TEMBI nporpaMmMbl 1 YMCHUS, KOTOPLIC B HalMEHbIIIEH CTEIICHU C(I)OpMHpOBaHLI, MMpEACTaBJICHLI B Ta6J'II/II_[C 2-15.

Tadiuua 2-15. Tunu4yHblie 1e(pMUUTHI B IPEAMETHON MOATOTOBKE YYACTHUKOB I'PYNIIBI «4»
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Ne Kitacc(-b1) n3y4enus B
Temsbl mporpamMmbl 1 yMEeHUS (1€(UITUTHI) (-b1) m3yu

/1 cootBercTBUU ¢ OOIT

1 Pemrenue pacueTHBIX 3a7a4 M0 YPaBHEHUIO PEAKLUH (3aJaHHE 8.9
22)

2. XUMHYECKHUH IKCIIEPUMEHT (3a1anue 23) 8-9

3. [emouku npeBparieHuii (3aganue 21) 9

" OKHUCIINTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU (JIICKTPOHHBIN 8.9
Oananc) (3amanue 20)

5. XUMUYECKUE CBOWCTBA CepHI (3a1anue 8) 8-9

6. KauecTBeHHbIE peakiy Ha MOHBI (3a1aHue 17) 9

7. [TpaBwia TexHUKN Oe30macHOCTH (3a1anue 16) 8-9

8. Pacdets! ¢ ncnonp30BaHUEM pe3ylIbTaTa MPEIbIIyIIeTo 8.9

3amanus (3aganue 19)

PeaiucTUUYHbIE «30HBI POCTa» NJdA YBEPECHHOT0 MMOJYICHUSA OTMETKH «5»

Z[J'ISI nepexoaa Ha YpOBCHBb BBICOKHX PE3YJIbTATOB H MOJYYCHHUA OTMCTKU «5» Y4aCTHHUKaM I'pyHIIbL «4 HCO6XOI[I/IMO CKOHLICHTPUPOBATHCA HA
CICOYIOUX 3aaadax:

1. Yruy0JieHue HABBIKOB pelIeHHs PACYETHbIX 321a4:

o OTtpaboTKa pereHus pacueTHbIX 3aj1au MO0 YPaBHEHUIO PEAKILIMHU C UCIIOIb30BAHUEM KOJIMUYECTBA BellecTBa (3aganue 22).
o OTtpaboTka pacuera MacCOBOH JI0JIM BEILIECTBA B pacCTBOPE.

o OTtpaboTKa UCTIONB30BaHUS PE3yJIbTaTa MPeIbIIyIIEero 3aJaHus B JalbHeHIINX pacuyerax (3aganue 19).

2. Yruy0JieHue 3HAHUI 0 XUMHYECKHX CBOMCTBAaX BELECTB:
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N3ydyeHne XMMUYECKUX CBOMCTB CEpbl U €€ COEIMHEHNH (3a1aHue 8).

N3yuenne xumuyeckux cBoicTB okcua dhochopa(V) u ero coenuHenut (3aganue 21).
N3yueHne reHeTH4eCcKOM CBA3M MEXKY KIaCCaMU HEOPraHUYECKUX COCIUHECHU.
Pa3BuTHE HABBIKOB COCTABJICHUS] YPABHEHUI peaKkuuii:

Otpabotka coctaBienus OBP meromom anekrponnoro 6ananca (3ananue 20).
OTtpaboTka 1enoyek npespanieHui (3aganue 21).

OTtpaboTka cocTaBiIeHNsI MOHHBIX YpaBHEHUH peakiuii (3aganue 14).
Yriay0JjeHue NPpaKTUYeCKUX HABBIKOB:

OTtpaboTKa KaueCTBEHHBIX peaKIuil Ha OCHOBHBIE HOHKI (3a1anue 17).
OTtpaboTka nmpaBJI TEXHUKHA 0€3011acCHOCTH (3a1aHue 16).

OTtpaboTka MPU3HAKOB XMMHUYECKHX peakiuii (3aganue 12).
IIpoBesneHue peanbHbIX U BUPTYaJIbHBIX JJAOOPATOPHBIX PAOOT.
Pa3BuTne HaBBIKOB 0()OpMIIeHHS Pa3BePHYTHIX OTBETOB:

OtpaboTka opOopMIICHHUS pEIICHNH 3aJaHUi YaCTH 2 C TIOJHBIMU TOSICHEHHSMHU.
OtpaboTka odopmiIeHUS pe3yabTATOB SKCIIEpUMEHTa (3ananue 23).

BriBoa no pasgeay 3.2.3.1

['pynna y4yacTHUKOB, MOTYYMBIIUX OTMETKY «4» Ha OI'D mo Xumuu, 1eMOHCTPUPYET BHICOKHII YPOBEHb TeoOpeTHYecKOoi MOAr0TOBKHU, HO
UCTIBITHIBACT 3HAYMTEIbHbIEe TPYIHOCTH NPH pPelIeHUH 3aJaHuii BHICOKOIO YPOBHSI CJO0KHOCTH (YacTh 2), OCOOCHHO pacueTHBIX 3a/1ad U
AKCIIEPUMEHTAIbHBIX 3aJaHuil. OCHOBHbBIE MPOOJIEMbI CBS3aHbl C XMMHUYECKHMU CBOWCTBAMHU CEpbl, KAUECTBEHHBIMH PEAKIUSMHU, PacuyeTHBIMU
3aJa4aMi 1 0(pOpPMIICHUEM Pa3BEPHYTHIX OTBETOB.

OcHoBHbIE IPUOPUTETHI B padoTe ¢ rpynnoi «4»:

asrwONE

Yriay0/ieHHe HABBIKOB pPellleHUs] PACYeTHBIX 33/1a4 — PEIICHNEe KOMITUIEKCHBIX 33/1a4 10 YPaBHEHUSM PEaKIUii.
Yriay6/eHue 3HaHUI 0 XHMHYECKHX CBOIiCTBAaX BellecTB — 0COOCHHO cephl U (ocdopa.

Pa3BuTHe HABBIKOB COCTABJICHUs1 YpaBHeHMil peakuuii — OBP, nenouku npesBpalieHnii.

Yriay0/ieHue NpaKTHYECKUX HABBIKOB — KAaUeCTBEHHbIE PEAKIIMU, TEXHUKA 0€3011acCHOCTH, YKCIIEPUMEHT.
Pa3BuTHe HABBIKOB 0(hOPMIIEHHS PA3BEPHYTHIX 0TBETOB — TOSICHEHHS, 00OCHOBAHHUSI.
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Peanuszanus npencTaBieHHbIX PEKOMEHIAIMM TO3BOJIUT YYaCTHUKAM IPYIIbl «4» EpeUTH Ha YPOBEHb OTMETKU «5» U MOBBICUTH Ka4€CTBO
XuMH4eckoro odpazoBanus B Jlumnerkoil obnactu. BaxxHo mOMHUTE, 4TO paboTa ¢ JaHHOW rpynmnoi TpeOyeT yriay0/JeHHOro noaxoaa, pa3BuTHsA
AHAJIMTHYECKOr0 MBIIIJICHUS U CHCTEMAaTHYeCKOM MOATOTOBKH K PellIeHHIO 33/1aHN i BICOKOI'0 YPOBHS CJIOKHOCTH.

3.2.3.2. MeToan4YecKHil aHA/IM3 KauyeCTBa OCBOEHUA MeTalnpegMeTHbIX pe3yibTaToB ®PI'OC yyactHukamu OI'd
CO CpeJJHMM YPOBHEM NOAr0TOBKHU

Ha ocHoBe aHanu3a BBINOJIHEHUS 3aJaHUN YYaCTHUKAMM, MOJYYMBIIMMH OTMETKY «4», MOXKHO CJenaTb BbIBOJ O BBICOKOM YPOBHE
copMHPOBAHHOCTH MMO3HABATEIBHBIX M PETrYISTUBHBIX YY /| u cpeaneM ypoBHe cGOPMHPOBAHHOCTH KOMMYHUKATUBHBIX Y Y]l (Ha ocHOBe
Komudukaropa OI'D no xumuu 2026 roga) npu HaJIUYUU OTAEAbHBIX 30H /JIsl COBEPIIEHCTBOBAHMA, HEOOXOIMMBIX AJIA NEpexo/ia Ha YPOBEHb

OTMETKH «5».

1. Ilo3HaBaTe/IbHBIC YHUBepcaJbHbIe yueOHblie Aeiicreus (YY)

Y4acTHUKM TaHHOW IPyMIbl AEMOHCTPUPYIOT BHICOKUH YPOBEHb C(hOPMHUPOBAHHOCTH MO3HABATENbHBIX Y Y /1:

Koz o

Konudukaropy YA

BBISBIIATE M XapaKkTepU30BaTh
111 CYILIECTBEHHBIE TPU3HAKU
00BEKTOB (SIBICHUI)

11.2 VYcraHaBiMBaTh CylIIECTBEHHBIN
o NpU3HAK Kiaccu(uKanuy,

YpoBeHb
c(hOpMUPOBAHHOCTH

Bricokuii

Bricokui

Kak MPOABJIACTCA B BBIIIOJIHCHUN 3aJIaHUMN

VY4YacTHUKH YCTIEIIHO BBIACISIOT CYILECTBEHHbIE
MIPU3HAKH IPOCTHIX U CJIOXKHBIX BEMIECTB (3amanue 1 —
87,17%), >NEKTPOIUTOB M HEIIEKTPOIUTOB (3a1anue 13
—91,70%), BUI0B XUMHUYECKOH CBsI3M (3aaHue 5 —
93,21%). OgHaKO UCTIBITHIBAIOT TPYTHOCTH C
Ka4yeCTBeHHbIMH peakiusimMu (3aganue 17 — 81,13%)

VY4acTHUKH yCTIEITHO KJIacCU(UIUPYIOT BEllecTBa

(3amanue 7 — 96,23%) u XuMu4ecKkue peakuuu (3a1anue
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Kox o
Konudukaropy

114

1.15

1.3.2

2%

OCHOBAaHUA 111 0000IIECHUS U
CPaBHEHHS, KPUTEPHUU
MIPOBOAMMOTO aHAJIN3a

Br1saBiagTh MMPpUYUHHO-
CJIEICTBEHHBIE CBS3H IIPU
W3Y4YEHUU SIBJICHUI U IIPOLIECCOB

I[eﬂaTb BBIBOBI C UCIIOJIB30BAHUEM
JEIYyKTUBHBIX U UHIYKTUBHBIX
YMO3aKIHOUYECHU N

Br16upats, ananuzupoBars,
CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATh UH(POPMALIHIO
pas3InYHBIX BUAOB U (popm
IpEJICTaBICHUS

YpoBeHb
c(hOpMUPOBAHHOCTH

Bricokuii

Bricokuii

Bricokuii

Kaxk nposiBisieTcs B BBITOJTHEHUH 3aJaHUM

11 — 89,06%). Onpenenstor cTerneHb OKUCICHUS
(3amanue 4 — 92,83%)

YYacTHHUKH YCTaHABIIMBAIOT CBSI3b MEX]y CTPOSHUEM
aToMa U IoJI0XKeHneM 3aemMenTa (3aganue 2 — 95,09%),
3aKOHOMEPHOCTH B Tiepuojie (3aganue 6 — 93,58%), Ho
UCTIBITHIBAIOT TPYJHOCTH C YCTAHOBJICHUEM CBSI3U MEXKTY
CBOMCTBaMHM BEIIIECTB U X PEAKITMOHHOMN CIIOCOOHOCTHIO

(3amanue 8 — 63,40%)

V4YacTHHUKH JeNaroT BEIBOIBI O CBOICTBAX BEIECTB
(3amanue 15 — 96,60%), onpenensitoT IPOIyKThI peaKIui
(3amanue 9 — 91,32%), HO UCHIBITHIBAIOT TPYAHOCTH C
pelIeHUeM pacueTHBIX 3a1a4 (3aganue 22 — 17,48%)

YYacTHUKY aHATTU3UPYIOT WH(OOPMAIIHIO U3
[Tepuoanueckoit cucremsl (3aaanue 2 — 95,09%), Tabmuig
u TekcToB (3aganue 18 — 90,94%), HO UCTIBITHIBAIOT
TPYJHOCTH C aHATTU30M KOMILIEKCHON HH(OpMAIIIH B
pacyeTHbIX 3a/1a4ax (3amanue 22 — 17,48%)

Oco6eHHO ToKa3aTeIbHbIM SBJISIETCS BBHIIOJIHEHUE 3a/laHus 8 (XUMHUEcKue cBoWcTBa cepbl) — 63,40%, KOTOpoe SBISETCS CaMbIM HU3KUM
pe3ynbTaToM B 4acTu 1 Juist TpyMIibl «4». YYaCTHUKU HE MOTYT CHCTEMaTH3HpOBaTh MH(GOPMAIUIO O CBOMCTBAaX cepbl U OMPENEIUTh, C KAKUMU
BElIECTBAMM OHa pearupyer. 3ananue 22 (pacuetHas 3anada) — 17,48%, ydacTHMKM HE MOTYT IIPOAHAIM3UPOBATH YCJIOBUE 3a/ayd, COCTAaBUTH
ypaBHEHUE PEaKLUU U BBIIIOJHUTEH PacueThl. DTO CBUJIETENBCTBYET O TOM, YTO MO3HaBaTeabHble Y'Y /], CBS3aHHbIE C aHAIM30M U CHCTEMaTU3alueit

I/IH(I)OpMaI_II/II/I B KOMIIJICKCHBIX CUTYyallUusiX, Tpe6y10T JadbHEHUIIero COBCPHICHCTBOBAHUS.

2. KomMyHUKaTHBHBbIC YHHBepcabHble YueOHble AeiicTBuA (YY)
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KommynukatuBHbie Y'Y ]| TpeOYyIOT JaTbHEHUINETO Pa3BUTHS, OCOOEHHO B YacTH O(OPMIICHHS Pa3BEPHYTHIX OTBETOB:

Konx mo YpoBeHb N
YV Kak nposiBisieTcst B BBITTOJTHEHUH 3aJIaHUI
Komuduxaropy c(hOpMUPOBAHHOCTH
Y4acTHUKHM MOTYT 3alucaTh KPaTKH OTBET, HO
Beipaxkats cebs (CBOIO TOUKY HCIBITHIBAIOT TPYAHOCTH ¢ OOPMIICHHEM Pa3BEPHYTHIX
21.1 3peHus) B YCTHBIX M MHUCbMEHHBIX Cpennuit otBeToB (3amanue 22 — 17,48%, 3amanue 23 — 38,49%).
TEKCTaX He Bcernma MoryTt 4eTko ¥ MOCIIEA0BATEIHHO U3TIOKUTH X0/

peIICHUA pacquHoﬁ 3aJa4u

Bocnpuaumars u

(bOopMyIMPOBATH CYXKICHUS, Y9acTHUKH MOTYT JOPMYIUPOBATE CYXKICHHS, HO HE
214 BbIpaXaTh SMOLIMH B Cpennuit BCerjia MoryT 000CHOBaTh CBOM BHIOOD B 3aJJaHUSX HA
COOTBETCTBUH C LEISIMU H KavecTBEeHHbIC peakuuu (3aaanue 17 — 81,13%)

YCJI0BUSAMU O6H.[€HI/I5{

VY4acTHUKY TpymIibl «4» BIIAJCIOT HABBIKOM 3alllCH OTBETA HAa XOPOIIIEM YPOBHE, HO UCHIBITHIBAIOT TPYAHOCTH ITPH OPOPMIIEHUH PA3BEPHYTHIX
OTBETOB. DTO MPOSIBJIAETCS B HU3KUX pe3yJbTaTax Mo 3aJaHusM yactu 2 (3amanue 22 — 17,48%, 3amanue 23 — 38,49%). [laxxe npu Hanu4uuu
MOHMMAHHUS YYaCTHUKU HE BCETJja MOT'YT YETKO U TOCJIEeI0BATEIbHO U3JI0KUTh XOJ1 PacCyKICHUH.

3. PerynsaTuBHbIC YHHBepcaJbHbIe yueOHblIe AeicTrBus (YY)

Perynsatusubie YV I chopmrpoBaHbl Ha BBICOKOM YPOBHE, HO TPeOYIOT NajbHEHMIIEro COBEPLUICHCTBOBAHUS JIsI BHIITOJIHEHUS 3aaHUM BHICOKOTO
YPOBHS CIIOKHOCTH:

Kon no VYposeHs .
g VAN p Kaxk nposiBisieTcst B BBIOJIHEHUH 3aJaHUI
Koaudukaropy c(hOpMUPOBAHHOCTH
311 BBISIBIIATE TIPOOIIEMBI [UTsT PEIICHUS BhicoKHii VYYacTHUKH MOTYT COCTaBUTH aJITOPUTM PEIICHUS
o B y4eOHBIX CUTYaIUIX; OonpuIMHCTBA 337124 (3aganue 18 — 90,94%, 3ananue 19
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Kox o
Konudukaropy

3.2.1

2%

CaMOCTOATCIIbHO COCTaBJIATH
AJITOPUTM pCHICHUA 3aJa49n

Bragers cmocobamMu caMOKOHTPOJIS,

CaMOMOTHUBAIINU 1 pGCI)J'IeKCI/II/I

YpoBeHb
c(hOpPMUPOBAHHOCTH

Bricokuit

Kaxk nposiBisieTcs B BBITOJTHEHUH 3aJaHUIN

— 76,23%), HO UCHBITHIBAIOT TPYAHOCTH IIPU PELIEHUH
MHOTOIIArOBhIX 3aja4 (3amanue 22 — 17,48%)

VyacTHUKH B EJIOM BJIaACKOT HaABBIKAMH CAMOKOHTPOJIA,
YTO MOATBCPIKAACTCA BBICOKMMU PE3YyJIbTaTaMU 110
3aJaHUAM 4aCTH 1. OI[HaKO B 3aJlaHUAX € PA3BCPHYTHIM
OTBCTOM CAMOKOHTPOJIb ITPOABIACTCA HEAOCTATOYHO

YYacTHUKH TPYIIIBI «4» AEMOHCTPUPYIOT BBICOKUN YPOBEHb CDOPMHUPOBAHHOCTU PErYISTUBHBIX Y Y ][ 17151 BBIMOJIHEHUS 3a1aHuid 0230BOTO
YPOBHS, HO HUCHBITHIBAIOT TPYIHOCTH IPU BBIOJIHEHUHU 33JaHUM BBICOKOTO YpPOBHS, TpeOyromux Oojiee BBICOKOTO YPOBHSI CAMOKOHTPOJIS U

IJIaHUPOBAHMA.

4. AHaau3 C(l)OpMHpOBaHHOCTI/I MeETalpeaAMETHBIX yMeHHﬁ HAa KOHKPETHBIX 3aIaHUAX

3agaHue

3ananmue 2 (cTpoeHHE
aToma)

3aganue
8 (xummueckue
CBOICTBa cephl)

3aganue 16 (TexHuka
0e30MacHOCTH)

[IpoBepsiemoe
coJiepiKaHue

YMeHue onpeneiarhb
HOJIOKEHHE DJIEMEHTA 110
CXEMe€ CTPOEHUS aToMa

3HaHNnE XUMHUYECKUX
CBOWCTB BEIIECTB

3HaHue mpaBmil pabOThHI
B JIaOOpaToOpuu

Heo0Oxoaumeie
MeTanpeaIMeTHbIe YMEHHUS

1.1.4 (mpuunHHO-
CIIEICTBEHHBIE CBs3H); 1.3.2
(aHanu3 uHpopmaIyn)

1.1.1 (BBIABIATH
CYLIECTBEHHbIE MPU3HAKH);
1.1.4 (mpuunHHO-
CJICICTBEHHBIC CBSI3H)

3.1.1 (camokoHTpoOINB); 2.1.4
(popmynupoBaThH CYKACHHS)

[IposiBnenue B omrmodkax

YYacTHUKH YCTICITHO CIIPABIISIFOTCS C 3a/IaHUEM.
[Ipouent BeimonHenus — 95,09%.

Y4YacTHUKH HE 3HAIOT CBOMCTB CEPhI, HE MOTYT
YCTAHOBUTH CBSI3b MEXKIY CBOMCTBAMHU U
PeaKIMOHHON CIOCOOHOCTBIO. [IporieHT
BeIoTHEHN — 63,40%.

yqaCTHI/IKI/I HEC BCEraa 3HAKOT npaBI/ma TCXHUKN
6e3omacHoctu. [Ipouent Bemonnenus — 70,57%.
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3aganue

3amanue
17 (xauecTBEHHBIE
peaxun)

3ananue 19 (pacuer

o popmyre)

3aganue 20 (OBP)

3aganue 21 (nenouka
MIpEeBpaICHUI)

3amanmue
22 (pacuerHas 3a/1a4a)

3ananue
23 (XUMUYECKHIA
HKCIIEPUMEHT)

[IpoBepsemoe
coJiep)KaHue

3HaHUE KaYeCTBEHHBIX
peaKkuuii Ha HOHbI

YMeHue ucnoiabp30BaTh
pe3ynbTaT
MPEABIIYIIETO 3a1aHHS

YMeHHe cCOCTaBIATh
OBP meTonom
3JICKTPOHHOTO OanaHca

YMeHnune ocynecTBIATh
LEMOYKY NMPEeBpaLeHU

YMeHue penartb
KOMILIEKCHYIO
pacueTHyo 3aaady

Hannuue npakTudyecknx

HaBBIKOB

Heo0Oxoaumeie
MeTanpeIMETHbIC YMCHHUS

1.1.1 (BBIABIIATD
CYIIECTBEHHbIE IPU3HAKK);
3.1.1 (cocTaBnATh aIrOpUTM)

1.3.2 (ananu3 nadopmanun);
3.2.1 (caMOKOHTPOJIb)

1.1.5 (menats BeIBOMBI); 2.1.1
(BBIpaXKaTh CBOKO TOUKY
3penusi); 3.1.1 (coctaBaaTh
AITOPHUTM)

1.1.4 (mpuauHHO-
CIIEICTBEHHBIE CBsA3M); 2.1.1
(BBIpaXaTh CBOIO TOUKY
3peHus)

1.1.5 (nenatb BeIBOIBI); 2.1.1
(BBIpa)KaTh CBOIO TOUKY
3penusi); 3.1.1 (coctaBnaTh
AJITOPUTM)

1.2.1 (mpoBoauts ombIT); 2.1.1
(BBIpaXKaTh CBOIO TOUKY
3penus); 3.1.1 (coctaBnsTh
AJITOPUTM)

5. O0mmii BLIBOJ 0 MeTanpeAMeTHbIX pe3yJibTaTax

[IposiBienue B ommodkax

Y4acTHHKY HE BCET/a 3HAIOT KaYeCTBEHHbBIE
peakuuu. [Iponent Bermonuenus — 81,13%.

VY4acTHHKH HE BCET/1a MOTYT MCII0JIb30BaTh
pe3ysbTatT MpeablayIiero 3aaanus. [IporeHr
BBINOJIHEHUS — 76,23%.

YYacTHUKH HE BCEr/la MOTYT PaCCTaBHUTh
KO2((PHUITUEHTHI U OIIPEICTUTh
OKHUCJIUTEITH/BOCCTAHOBUTEI. [IPOIICHT BBITTOJIHEHUS

— 50,44%.

Y4acTHUKH He BCeraa 3Hal0T CBOMCTBA COeIUHEHUN
tdocdopa. IIpouent BomonHeHuss — 45,79%.

Y4acTHUKH HE MOTYT COCTaBUTh YpaBHEHUE
peaKuy U BBITOJIHATE pacyeTsl. [IporeHT
BhITONIHEHU — 17,48%.

Y4YacTHUKH HE MOT'YT BBIIIOJIHUTB SKCIICPUMECHT U

O(l)OpMI/ITL PE3YyIbTaThI. HpOLIeHT BBITIOJTHCHUS —
38,49% (K1) 1 35,09% (K2).
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VY4acTHUKY, TOJyYUBIIUE OTMETKY «4», TEMOHCTPUPYIOT BHICOKMI YPOBEeHb CpOPMHPOBAHHOCTH [103HABATEIIbHBIX U PErYISTUBHBIX Y'Y /]
JUIS BBINOJIHEHMsI 3aJaHUi 0a30BOr0 ypOBHS, HO MCIBITHIBAIOT 3HAYHTEJbHbIe TPYAHOCTH NPH BBINOJHEHMH 33aJaHUH BBICOKOIO YPOBHS
CJI0KHOCTH (4acTh 2). OCHOBHBIEC MPOOJIEMBI CBS3AHBI C:

1. IMo3naBareabHbIMU Y Y /I: HEMOCTATOUHBIN YpPOBEHb CHOPMUPOBAHHOCTH YMEHHM CUCTEMAaTH3UPOBATh U MHTEPIPETUPOBATH
KOMIUIEKCHYI0 nH(popmanuio (3ananue 22 — 17,48%), ycraHaBIMBaTh MPUYMHHO-CIIEICTBEHHBIE CBSA3H B CIOKHBIX CUTYaIUsIX (3a1aHue 8 —
63,40%, 3amanue 21 — 45,79%).

2. KommynukaTuBubiMu Y'Y /I: HeoCTaTOUHBINH ypOBEHb CHOPMUPOBAHHOCTU HABBIKA O(POPMIIEHHUS Pa3BEPHYTOrO OTBETA Ha
XHUMHYECKYIO TEMY, UTO TIOATBEPIKAACTCS HU3KHMH pe3yiibTaTaMy 10 3aJaHusm dacth 2 (3aaanue 22 — 17,48%, 3apanue 23 — 38,49%).
Y4acTHUKH HE MOTYT O(OPMUTH PElICHHE JaKe MPU HATUYUU TOHUMAaHUS.

3. PerynastuBubiMu YY/I: HeqocTaTo4HbI YPOBEHb CAMOKOHTPOJIS M CAMOOLIEHKH IIPH BBIITOJIHEHUH 33JaHUM BBICOKOTO YPOBHS, YTO
MIPOSIBJISIETCS B OIMOKaX B pacyeTax (3aaanue 22) U HEMOJIHBIX oTBeTax (3amanus 20, 21, 23).

KiarwueBbie BHIBOJBI:

. Jis mepexoza Ha ypOBEHb OTMETKH «5» yYaCTHHKAaM TPYMIbI «4» HEO0OXOAWMO pa3BHBAThH MO3HABaTelbHble YY]| — yMmMeHHA
CHUCTEMaTU3UPOBATh U MHTEPIIPETUPOBATh KOMIUIEKCHYIO HH(OPMAIIMIO, YCTAaHABJINBATh IPUUYMHHO-CIIEJCTBEHHBIE CBSI3U B CJIOXKHBIX CUTYAIUIX.

. HeobOxonnMo cuctemarnyecku pa3BuBaTb KOMMYHMKAaTHBHBIEe Y'Y [l — HaBbIK 0OpMIIEHHS pa3BEPHYTOIO OTBETA HA XMMHUUYECKYIO
TEMY, YTO SIBJISICTCSI OCHOBO# JIs BBIMIOJIHEHUS 3a1aHuii yactu 2 (3aganus 20-23).

. Cnenyer ycunuth paboty Haja peryasiTuBHbIMU Y'Y/ — dopmupoBaHre HaBBIKOB CAMOKOHTPOJIS MPU PEIIEHUU KOMIUIEKCHBIX
3aja4, MPOBEPKHU PEIICHUH, KOPPEKIIUH OIINOOK.

. Pabora nomxHa BecTHCh HE TOJBKO B 9 Kilacce, HO M Ha MPOTSKEHUH BCEro Kypca XUuMuu (8—9 kiacchl), 4To0ObI 00€CIIeYUTh CUCTEMHOE

(dbopMHpOBaHHE METANPEIMETHBIX YMEHUH, HEOOXOIUMBIX JUIsl BBINOJIHEHUS 33JJaHUN BBICOKOI'O YPOBHS CIOKHOCTH. Oco0oe BHUMaHHE CIEIyeT
YAETUTh (OPMUPOBAHUIO HABBIKOB PEIICHUS paCUETHBIX 3aj]a4, COCTABJICHUS YPaBHEHUH peakuil 1 0()OpMIICHUS pa3BEePHYTHIX OTBETOB.
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3.2.3.3. PekoMeHJaUMH JJif1 yYUTeJIei 0 COBePIIEHCTBOBAHMIO NIPEeNojaBaHUsA y4e6GHOro npeAMeTa rpymnmne

06y4aroIIUXCsl CO CPeJHUM YPOBHEM NMOATOTOBKH

Pexomenoayuu no popmuposarnuro npeomemuulx yMeHUtl

Ne Pexomennanusa

VYray6naTh HaBBIKU
11 peuIeHus paCYE€THBIX
3a1a4

Yrny0OasaTh 3HaHUS O
1.2 XUMHUYECKUX CBOUCTBAX
BEILECTB

KoHkpeTHbIE TPHEMBI 1 METOBI pabOTHI

1. OTpabaTsiBaTh pelIeHne pacueTHHIX 3aa4 10 YPaBHEHHUIO
peakuuu (3agaHue 22):

— aJITOPUTM: «3amuIly ypaBHeHHUE peakiuuu — Haiiau xonnmuecTBo
BElIeCTBa 110 YCIOBHUIO — BhinosnHu pacueT no ypaBHeHuto — Haiiau
HMCKOMYIO BEJIMYMHY (Maccy, 00beM, MaCCOBYIO JIOJIIO)».

2. OTpabaThIBaTh pacueT MacCOBOH JI0JIM BEILIECTBA B PACTBOpE:

— o = m(BemrectBa) / m(pactBopa) x 100%.

3. OrpabareiBaTh pacueThl C UCIOJIb30BAHUEM KOJIMYECTBA BemiecTBa (N =
m/M, n =V/Vm).

4. Ucnionb30Bath 3a/1a4d Pa3HBIX TUIIOB!

— Ha HaXO0X/IEHWE MacChl IPOAYKTa 10 U3BECTHON Macce peareHTa;
— Ha HaXOXJIeHHue o0bema rasza;

— Ha HaXO0XJ/ICHHE MacCOBOM JI0JIM BEILIECTBA B pacTBOPE.

5. Y4uTh IpOBEPATH PEUICHNE Ha COOTBETCTBUE YCIOBHIO 3a1a4H.

1. OTpabaThiBaTh XUMHYECKHE CBOICTBA CEPBI U €€ COeANHEHUI (3a1aHue §):
— B3aumoiericteue ¢ metaiiamu (Fe + S — FeS);

— B3aUMO/JICHCTBUE C KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTOH (S +
2H>S0O4(koH1.) — 3S0: + 2H20);

— B3auMoJieicTBHUE ¢ KUcIopoaoM (S + Oz — SO2);

— cBoiictBa SO2 1 H2SOa.

2. OtpabaTeiBaTh XUMUYECKHE CBOICTBa okcua docdopa(V) u ero
coenuHeHUH (3aganue 21):

— P20s + 3H20 — 2H3POu4;

— H3PO4 + 3NaOH — NasPO. + 3H20;

— 2Na3PO4 + 3CaCl. — Cas(PO4)2| + 6NaCl.
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Ne Pexomennanus

Pa3BuBaTh HaBBIKH
1.3 COCTaBIICHUS YpaBHEHHH
peakuuii

VYrinyOnsaTh npakTHYECKHe
HaBBIKH

KonkpeTHble mprueMbl 1 METOIbI pabOThI

3. 3y4yaTh reHeTUYECKYIO CBSA3b MEXK/y KJIacCaMy HEOPraHUYECKUX
COCIUHCHMI.

4. Mcnoap30BaTh TaOJHILI H CXEMBI JJIS CUCTEMATH3allMM 3HAHUH O
CBOMCTBAX BEIICCTB.

1. OtpabatsiBath coctaBienne OBP MeTonom 31eKTpOHHOTO

Oananca (3amanue 20):

— anroput™: «Ornpeenu CTeneHu okuciienuss — Haiiau okucnurens u
BoccTaHoBUTENIb — CoCTaBb 3JEKTPOHHBIN Oananc — PaccraBb

KO3 PHUIIHEHTHD.

2. OtpabarbiBaTh HEMOYKH MIpeBpalieHuii (3amxanue 21):

— anroputMm: «Onpenenu kinacc Bemecrtsa — [londepu pearent — Hanumm
ypaBHeHHe — [IpoBepb K03 HUIIUEHTHD.

3. OTpabaTbIBaTh COCTABIIEHNE NOHHBIX YpaBHEHUH (TOIHBIX U
COKpaIleHHBIX ) — 3ajanue 14.

4. Ucnionb30BaTh TpeHaKEPHI AJIs1 OTPAOOTKU COCTABIIEHUS! ypaBHEHUI
pa3IMYHBIX TUIIOB.

1. OTpabaThiBaTh KaUeCTBEHHbIE PEAKIIMM HA MOHBI (3a1aHue 17):

— CI' + Ag" — AgCl] (6emnbrit ocamox);

— SO+* + Ba?** — BaSQ0a4] (6emblii 0caoK);

— COs* + 2H" — CO:1 + H20 (BbIeneHue raza);

— Cu** + 20H™ — Cu(OH):| (romy6oii ocaoK);

— Fe** + 30H™ — Fe(OH)s| (Oypsiii ocanok).

2. OTpabatsIBaTh MpaBUiIa TEXHUKU Oe30macHOCTH (3a1anue 16).

3. OTtpabaTbiBaTh MPU3HAKU XUMUUYECKUX peakuuil (3aganue 12).

4. ITpoBouTh MabopaTopHbIe pabOTHI 110 PaclO3HABAHUIO BEUIECTB U
MIPOBEJICHUIO KAYECTBEHHBIX PEaKIINH.

5. Mcnionb30BaTh BUPTYaJIbHBIE J1a00paTOpUu AJs OTPAOOTKU HABBIKOB
AKCIIEPUMEHTA.
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Ne Pexomennanus

Pa3BuBaTh HaBBIKH
1.5 oopmnenus
Pa3BEepHYTHIX OTBETOB

KonkpeTHble mprueMbl 1 METOIbI pabOThI

1. Yuuth 0opMIIATh pEIICHUE pacueTHOM 3a1aun (3aaaHue 22) ¢
MOSICHEHUSIMU:

— «J/lano — Haiitu — Pemenne — OTBeT» ¢ ykazaHueM Bcex GoOpMyII U
BBIYMCIICHH.

2. Yuutb opopmitsars pemenue OBP (3aganue 20) ¢ 3anuChi0 3JIEKTPOHHOTO
OanaHca.

3. Yuuth odopMIATh LIETIOUKY IpeBpalieHuii (3aganue 21) ¢ HOSCHEHUSIMHU.
4. Yuutb opopMIISITh pe3yIbTaThl SKCIIEPUMEHTA (3aaHue 23): onrcaHue
HaOII0/IEHUH, YpaBHEHUS PEaKIUii, BBIBOBI.

5. Ucnonb3oBath 00pa3iisl perieHui A1 aHamu3a U 00CyKICHUSI.

2. Pexomenoayuu no ¢popmuposanuro memanpeomMemHulx yMeHull

No Pexomennmanus

Pa3BuBaTh no3HaBaTeIbHEIE

21 YV ]I (yriyOieHHbI ypOBEHb)

PasBuBath KOMMYHUKATHBHBIC
2.2 YV (opopmienue
pa3BEpHYTHIX OTBETOB)

KonkperHbie mpueMbl 1 METOJIbI pabOTHI

1. Yuurte cucreMaTu3npoBaTh HHPOPMALUIO IPU PEIICHUN
KOMIUIEKCHBIX 3ajau (3aganue 22).

2. OTpabareiBaTh yMEHHUE YCTAHABIMBATH IPUYMHHO-CIIE/ICTBEHHBIE
CBSI3M B CJIOKHBIX CUTyalusix (3ananue 8, 3aganue 21).

3. YuuTh J1enaTh BBIBO/IbI HA OCHOBE aHAJIN3a CBOMCTB BELIECTB U
YPAaBHEHUH pEaKIIAM.

4. Pa3BUBaTh HaBBIK MHTEPIPETALUN HHPOPMALIUN U3 Pa3IMYHBIX
nucrounnkoB (Ilepupoanueckas cucrema, TabMIa pacCTBOPUMOCTH,
TEKCT 3a7a4H).

1. Yuuth 0opMIIATh pa3BepHYTHIH OTBET Ha XUMHUYECKYIO TEMY C
MOSICHEHUSIMU U 0OOCHOBAHUSIMH.

2. OTpabareiBaTh HaBBIK 3aIIMCH PEIICHHs PacYeTHOM 3a/1auu ¢
MTOJIHBIMU TTOSICHEHUSIMU.

3. Y4uTh NCIOIB30BaTh XMMUUYECKYIO0 TEPMUHOJIOTHIO B IMCbMEHHOMN
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Ne Pexomennanus

PasBuBats perynsarusasie Y'Y /|
2.3 (caMOKOHTpOJIb U
IJIAHUPOBAHUE)

KonkperHbie npueMbl 1 METOJIbI pabOThI

peyn.
4. IIpoBOaUTH B3aUMOIPOBEPKY Pa3BEPHYTHIX OTBETOB C
KOMMEHTapUsAMHU 1 000CHOBaHHSIMH.

1. YuuTh naaHUpOBaTh pelIeHue KOMIUIEKCHBIX 3a1a4: «Kakue 3tansl
pereHus Hy>KHO poitu?», «Kakue hopmyisl moTpedyroTcs?».

2. OTpabareiBaTh HABBIK CAMOIIPOBEPKH HA YIIyOJI€HHOM YpPOBHE:

— «CoOTBETCTBYET JIM OTBET YCIOBUIO 3a7aun’?»;

— «BepHbl 111 BEIUUCICHUA?»;

— «[IpaBUIbHO 1T COCTaBIEHO YpaBHEHUE peaKLun?»;

— «OO60CHOBAHBI JIM BCE IIark peLeHUs?».

3. Mcnonp30BaTh alropuT™M caMOIIPOBEPKHU Ui 3a/laHui 4acTu 2.

4. Y4uTh aHaIM3UPOBATh CBOU OLIMOKM U IJIAHUPOBATH pabOTy Hal
HUMU.

3. PeKOMeH()Cllﬂ/tu no opeavuzayuu O6p0306am€ﬂbH020 npoyecca

No Pexomennmanus

3.1 NuauBuyanbHbIN TOIX0

CucremaTtnueckas paboTa HaJl
3aJJaHUSIMU YacCTH 2

3.2

KOHerTHLIC MMPpUEMBI U MCTObI pa60TBI

1. BBIABIATH KOHKpPETHBIE Je(PUINUTHI KaX/I0T0 yueHHKa (0COOEHHO B
pacueTHBIX 3a7ja4ax ¥ SKCIIEPUMEHTAIBHBIX 3aJJaHUSX ).

2. BeicTpanBaTh HHAUBUAYAJIBHBIE MAPLIPYTH KOPPEKLIUU.

3. IIpennaraTh 3aaHusl OBBIILIEHHOTO YPOBHS CIOXHOCTHU IS
pa3BUTHS aHATUTUYECKUX HABBIKOB.

4. Ocoboe BHUMaHHUE YAENATh Pa3BUTUIO HABBIKOB PEIICHUS
pacyeTHBIX 337a4 U 0POPMIICHHS Pa3BEPHYTHIX OTBETOB.

1. HaunHath ocBOeHME 3aJjaHU BBICOKOTO YPOBHS C 8 KJacca.
2. OtpabatbiBaTh BCE TUIIBI 3a1aHuid yacTu 2 (20-23).
3. Yuutb 0opMIISTh pelIeHUEe ¢ TOTHBIMH MOSICHEHUSIMH U
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3.3

3.4

3.5

3.6

Pexomennanus

VYry6nennas paboTa Haj
pacyeTHBIMHU 33]]auaMH

VYrinybnennast pabota Hal
XUMHAYECKHUMHU CBONCTBAMU
BEIIECTB

VYrnybnennast pabota Hal
MIPAKTUICCKUMH HaBBIKAMU

OtpaboTtka oopmieHHUS
pa3BEpHYTHIX OTBETOB

KonkpeTHble mprueMbl 1 METOIbI pabOThI

000CHOBAHUSIMH.
4. ITpoBOIUTH TPEHUPOBOUHBIE PAOOTHI C TIOJHBIM Pa3d0pOM 110
KPHUTEPUSIM.

1. BximrouaTs B ypoOKH 3a7jaHUs HA PEIICHUE PACYCTHBIX
3a/1a4y pa3IM4HbIX TUIIOB.

2. OtpabaThIBaTh pacueT MacCOBOM JI0JIM BEIIECTBA B
pacTtBope (3amanue 22).

3. OTpabaTbIiBaTh pacyeThl [0 YPABHEHUIO PEAKIIUU C
HCIOJIL30BAHUEM KOJIMUECTBA BEIICCTBA.

4. cnonb30BaTh aITOPUTMBI PEIICHHS pACYETHBIX 3a/1a4.

1. 3yuyaTh XMMHUYECKHE CBOIMCTBA CEphl U €€ COCAMHEHUH (3a1aHue
8).

2. N3yuath xuMHueckue cBoiicTBa pochopa u ero

coenuHeHul (3ananue 21).

3. OtpabaTbIBaTh FT€HETUYECKYIO CBSI3b MEXKIY KIaccaMU
HEOPraHWYECKUX COECTMHECHUM.

4. Vicnonp30Bath TaOIUILBI U CXEMBI AJIS1 CHCTEMATHU3aluU 3HAHUH.

1. [TpoBoauTh MabOpaTOpHBIE PAOOTHI IO PACTIO3HABAHHIO BEIIECTB.
2. OtpabaThiBaTh KaY€CTBEHHBIC PEAKIIUU HA OCHOBHBIC HOHBI.

3. OTpabaTpIBaTh MpaBHia TEXHUKH 0€30MaCHOCTH.

4. Ucnionb30BaTh BUPTYyaJbHbIE 1a00paTOpUN IPU OTCYTCTBUU
BO3MO>KHOCTH PEAIbHOTO SKCIIEPUMEHTA.

1. Yuutb odopMIIsTh pelIeHne 3a1a4 C TOSICHEHUSIMHU.
2. OtpabaThIBaTh 3alUCh PEIICHUS IO alropuT™My: «/lano — Haiitu
— Pemenue — OTBeT».
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Ne Pexomennanus

KonkpeTHble mprueMbl 1 METOIbI pabOThI

3. [IpoBoAUTH B3aMMOIIPOBEPKY PEUICHHUI ¢ KOMMEHTAPUSIMHU.
4. Vcnonb3oBaTh 00pa3iibl pelICHUN ISl aHAIM3a U O0CYKICHUS.

4. Ilpumepvi KOHKpemMHbIX 3a0anull 015 pabomsl ¢ 2pynnou «4»

Twum 3aganus

Ha orpabotky
pacyeTHO# 3a1aun

Ha otpa6orky OBP

Ha otpaboTKy 1emnouku
MPEBPALLCHHI

Ha otpabotky
XUMHYECKHUX CBOICTB
cepsl

Ha otpaboTky
KA4eCTBEHHBIX pPEaKIUN

Ha orpabGoTKy TexHuKH
6e3omacHOCTH

ITpumep

[Tpu B3aumoneiicteuu 10 r CaCOs ¢ HCI momyunnu 150 r

pactBopa CaCl.. Berauciure MaccoBYIO JOJIO COJU B
pacTtBope.

PaccraBbTe K03 Punentsr B OBP meTogom
3JIEKTPOHHOTO OajaHca:
MnS + HNO; — MnSO4 + NO: + H20.

OCYH_IGCTBI/ITC IIpEBpaIICHUA:
P205s —» X — NasPOs — Ca3(PO4)2.

C kakuMHU BEIIECTBaMU pearupyeT cepa? 3anuumre
YPaBHEHUs pEaKIHil.

C moMouIbI0 Kakoro peakTHBa MOXHO ONPEIeIUTh
HaJIn4YKe Cyiab(aT-uoHoB B pacTBope? Hamummre
YpaBHEHHE PEaKIUH.

Bri6epute BepHOE CyXk/I€HHE O MpaBuiIax paboThl B
XUMUYecKo# 1abopatopun. OOBsCHUTE CBOI BHIOOD.

Lenb

Pemenne pacueTHbIxX
3aj1a4

OBP

Lemoukn
IIpEBpAICHUI

XUMHYECKHUE
CBOMCTBA CEPBI

KauectBenusnie
peakiuu

Texauka
0€e30IMacHOCTH
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Tun 3aganus

Ha orpabotky
9KCIIEPUMEHTA

Ha otpaGoTky
0 OpPMIICHHUS PEIICHUS

[Tpumep [enb
[IpoBeanTe 3KCIEPUMEHT IO PACIIO3HABAHUIO BEILIECTB. N

POBEAL P p o XUMUYECKUI
Onummre HAOIIOICHUS, 3aNUIINTE YPABHEHHSI PEAKIIUM,

o SKCIIEPUMEHT

CHEJIaliTe BHIBOJBL.
Pemmte 3anauy u opopmuTe pemieHre ¢ moIHbIMU Odopmnenue
MOSICHCHUSIMU U 0OOCHOBAHUSIMH. Pa3BEpPHYTOTO OTBETA

5. I[IpumepHulii nian KoppekyuoHHou pabomul Ha 200

Ortan

1.
JlnarHocTuuecKuit

2. OcHoBHOI

3. UtoroBerii

Cpoku

CeHTs0pb

OKTs0pB —
anpeinb

Mait

Copepxanue paboThI

Bxonnas nuarnoctuka (mpo6Hsiii OI'D mo XxumMuu ¢ moIHBIM Pazdopom).
BrisiBnenue nedunutoB: pacuetHsie 3anaun, OBP, memouku
MpeBpalieHui, skcriepuMenT. CocTaBieHne UHANBUIYAbHBIX TUIAHOB
paboTHI.

Cucremarndeckast paboTa 1o ycTpaHeHUI0 1eUINTOB:

— VYray6neHHas paboTa HaJl paC4eTHBIMU 33/1a4aMH.

— VYruybnenHas paboTa HaJl XUMHUYECKMMH CBOMCTBAMU BEILIECTB (cepa,
hocdop).

— Pa3BuTHne HaBBIKOB cocTaBieHus ypaBHeHU peakuuii (OBP, nenouku
IIpeBpaILeHHi).

— VYriyOneHue npakTHYeCKUX HaBbIKOB (KaueCTBEHHBIE PeaKiuy,
TEXHUKa 0€30IaCHOCTHU, SKCIIEPUMEHT).

— OrtpaboTka opopmiIeHHs pPa3BEPHYTHIX OTBETOB.

— WMuauBuyabHble KOHCYJIBTAIMH.

— I[Ipomexytounsie cpesbl (1 pa3 B ueTBepTSH).

Hrorosoe TectupoBanue. AHanu3 qguHaMukd. [Icuxomorudeckas
MOATOTOBKA K 3k3aMeHy. Koppekiius rniaHa noAroToBKH.
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BeiBoa no pasneny 3.2.3.3

['pynna y4aCcTHUKOB, MOJYYMBIIUX OTMETKY «4» Ha OI'D mo XuMuu, NEMOHCTPUPYET BBICOKUM YPOBEHb TEOPETUYECKOW MOJATOTOBKH, HO
UCTIBITHIBACT 3HAYUTEIIbHBIC TPYIHOCTH MpPU PEIICHUH 33JaHUN BBICOKOTO YPOBHS CIOXHOCTH (4YacTb 2), 0COOEHHO pacyeTHBIX 3anady |
SKCHEPUMEHTAIIbHBIX 3aJaHUM.

OcHOBHBIE HaNpaBJICHUS] KOPPEKLIMOHHOM PabOThI JUIsi JAHHOU TPYIIIIBL:

VYray6iieHue HaBbIKOB PEIICHHUS PACYETHBIX 33/1a4 — PEIICHHE KOMIUICKCHBIX 3a/1a4 [0 YPaBHEHUSAM PEaKLni.
VYriaybneHue 3HaHUM 0 XUMHUECKUX CBOMCTBaX BEIIECTB — OCOOEHHO cepbl U pocdopa.

Pa3BuTHe HaBbIKOB cocTaBiieHUs ypaBHeHUH peakuuil — OBP, nenouku npespamieHuii.

VYriaybneHue NpakTHYeCKUX HaBBIKOB — KaY€CTBEHHbBIE PEaKLMH, TEXHUKA 0€30I1aCHOCTHU, SKCIIEPUMEHT.
Pa3BuTne HaBBIKOB 0(OPMIIEHUS Pa3BEPHYTHIX OTBETOB — MOSCHEHUS, 000CHOBAHHS.

Pa3zBuTtue MetanpeMeTHbIX YMEHUH — cucTeMaTu3alus HH(OpMaIK, CAMOKOHTPOJIb, KOPPEKIIHS OLIHOOK.

ocoarwnE

Peanu3zanus npencTaBiaeHHbIX PEKOMEHIAIMM TTO3BOJIUT yYaCTHUKAM IPYIIbl «4» MEeperTH Ha YPOBEHb OTMETKU «5» U MOBBICUTH Ka4€CTBO
XUMHUYECKOTO 0OpazoBanus B Jlumeukoi o6mactu. BaxkHo MOMHUTBH, 4TO paboTa ¢ AAaHHOW Ipynmoil TpedyeT yriayOlIeHHOro MOAX0Aa, Pa3BUTHS
AQHAJTUTHYECKOTO MBIIIIJICHHS, CHCTEMaTHYECKOM TOATOTOBKY K PELICHUIO 3a/IaHUI BEICOKOTO YPOBHSI CJIOKHOCTH M OTPaOOTKH HABBIKOB O(POPMIICHH ST
pa3BEpPHYTHIX OTBETOB.

3.2.4. MeTtoanyeckuii aHaM3 BBINOJHEHHS 3aJaHUH O00y4alIIMMHCA C BBICOKHM YPOBHeM MOArOTOBKH (B rpymnme
NMOJIYYMBIIMX OTMETKY «5»), BKJIIOYAsi METOAUYECKHEe PEKOMEH AN 1JI51 YyUuTeael

3.2.4.1. OnucaHue npeJMEeTHOM NOATOTOBKM Y4aCcTHUKOB OI'D Cc BBICOKMM YypOBHEM MOArOTOBKH, aHaJIU3
TUIMYHBIX Ae(PUIMTOB B IOATrOTOBKE

O0mas xapaKkTepucTHKA rPyNIbl

B 2026 rony B Jlumenxoit ob6mactu OI'D mo xwmmuum craBamu 909 uenoBek. M3 HHUX OTMETKY «5» MOIyduiv 568 y4aCTHUKOB, UYTO
cocramsieT 62,49% ot oOmiero 4ncna cAaBaBIIUX. JTO caMas MHOTOYMCIIEHHAs TPYIIa YYaCTHUKOB, YTO CBUJETEIHLCTBYET O BHICOKOM KauecTBE
MOJIFOTOBKU BBIITYCKHUKOB, BRIOUPAIOIINX XUMHUIO. CTONb BBICOKUN MPOLEHT «IIATEPOK» (62,49%) 3HaunTenbHO npeBbimaeT nokasatenu 2024 rona
(44,54%) u 2025 roga (50,30%), 94TO CBUAECTENHCTBYET O POCTE KavyecTBa MOATOTOBKU HanboJiee MOTUBHUPOBAHHBIX YYaCTHUKOB. OJHAKO aHATU3
BBITIOJTHEHHU S 3a/TaHUI JTAHHOU TPYIIION TTO3BOJISIET BBIIBUTDH OT/IETbHBIE ACUIIUTHI, CACPIKUBAIOIINE MTOTYIEHHE MAKCUMATILHOTO MIEPBUYHOTO Oasia.
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YYacTHUKY TPyMIBl «5» — 3T0 00y4aromuecs, KOTOpble JeMOHCTPUPYIOT OTIMYHOE BIIAJICHHE MaTepUaioM 0a30BOTO YPOBHS M UMEIOT XOPOIIUE
HaBBIKHM PELICHUS 33aJaHNH MOBBIIICHHOTO M BBICOKOTO YPOBHS ci0)kHOCTH. OCHOBHAS 3aa4a padOTHI C JaHHOH IPyNION — yCTpaHEHUE OTACTbHBIX
NeGUINUTOB, TO3BOJSAIOMIUX MOJYYUTh MAaKCUMAJIbHBIN epBUUHBINA O6arut (38 6aioB).

Omnmcanue JOCTUTHYTBIX ITPCAMCTHBIX PC3YJIbTATOB

Ha ocnoBe nannbsix Tabmuuet 2-11 (cTonbern 5) u Tabmuis! 2-9 MOXKHO cAENIaTh BBIBO, YTO YYACTHUKH, IIOYYUBIIHE OTMETKY «5», IEMOHCTPUPYIOT
CJIEAYIOLIME JOCTUTHYThIE IPEAMETHBIE PE3YJIbTaThI:

MaxkcuManbHO BBICOKAs yCIEUTHOCTh HAOJI0IaeTCsl MPH BBIMOJIHEHUN OONBIIMHCTBA 3aJaHUi 4yacTH 1. YYaCTHUKH TPYMIBI «5» IEMOHCTPUPYIOT
npaktuaecku 100%-Hoe BEIMOTHEHHE BeexX 3aannii 6a30Boro ypoBHs (96—100%). Hanbosiee BEICOKHE pE3yIbTaThI:

3ananue [IpoLeHT BBINMOTHEHUS Copnepxanue

2 99,12% Ctpoenue aToma

7 99,12% Knaccudukamnms Bemiect

4 99,30% CTeneHu OKUCIIEHUS

15 98,42% OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUT
1 97,54% [IpocTblie U ClOXHBIE BEIIECTBA
3 97,54% Hemeramnuueckue cBoiicTBa

5 96,48% Buapl XuMudeckoii CBA3M

6 98,24% 3aKOHOMEPHOCTH B MEPUOJIE

14 98,59% HNonuble ypaBHEHUS

18 98,59% Pacuet MaccoBoii nonu
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2. Beicokue pesynbraThl (87-96%) 10 3ajaHUsSIM Ha MPAKTHYECKUE HABBIKK U CBOWCTBA BEILICCTB:

4.

3ananue [IpoueHT BHINOTHEHUS Conepxanue

10 96,92% Omnpenesnenne peareHToB

11 97,71% Knaccudukanus peakimii

12 97,01% [Ipu3naku peakuuit

13 98,06% DNEKTPOIUTHI U HEDIIEKTPOIIUTHI

9 97,45% [IpoxykThl peakuunit

17 94,45% KadectBennsie peakimu

19 95,42% Pacdets! o opmyIe (C HCIIOB30BaHUEM TPEABLIYILETO pe3yIbTaTa)

Cpennue pe3yabTatsl (73-87%) 1mo 3aganusm, TpeOYIOIMM TPUMEHEHHSI 3HAHUI B MPAKTHUECKUX CHUTYAIIHsIX:

3amanne [IpolieHT BBIMOTHEHUS Copnepxanue
8 73,06% XHUMHYECKUE CBOMCTBA CEPBI
16 87,32% Texunka 0€30I1aCHOCTH

Xoporue pe3yabTaThl M0 3a/1aHUSIM BBICOKOTO YPOBHS (4acTh 2):

3amanue [IpolieHT BBIMOTHEHUS YPOBEHD CIOKHOCTU
20 90,55% OBP (anexTpoHHBII 6anaHC)
21 94,89% [enouka mpeBpalleHuit
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3amanue [IponieHT BBIOJIHEHUSA YpoBeHb CIIOKHOCTU

22 79,17% Pacuyernas 3agauga
23 89,70% Xummnueckuit sxcriepument (K1)
23 80,99% Xumnueckuit sxcriepuMent (K2)

Yka3zaHHBIE TEMBI IPOTPAMMBI H YMEHUSI, KOTOPBIE B HAUOOJIbINEH cTeneHn cOPMHUPOBAHBI, IPECTaBICHBI B Ta0uIe 2-15.

Tabnuna 2-15. TeMbl mporpaMMbl U YMEHUS, B HAUOOIBIIEH CTENIEHU OCBOSHHBIE YYACTHUKAMU TPYIIIIHI «5)

No

W TeMbl mporpaMMbl 1 YMEHUS

1 YMeHue onpeneniaTs nojioKeHue ieMenTa B [lepuoandeckoit
' cucteme (3aganue 2)

2. YMmeHue kinaccupuIMpoBaTh BellecTna (3aganue 7)

3. YMeHue orpeenaTh CTeleHb OKUCIeHus (3a1aHue 4)

4 YMeHue omnpenensTh OKUCIUTENb M BoccTaHoBHTENb B OBP
' (3amanue 15)

5. YMeHue paznuyaTh IPOCTHIE U CIIOKHBIC BelecTBa (3a1anue 1)

5 YMeHne pacronaratb 3JIEMEHTHI B IIOPSIKE H3MEHEHUS CBOMCTB
' (3amanue 3)

7. YMeHue cocTaBsATh MOHHBIE ypaBHEHUS (3afanue 14)

Kiace(-br1) W3Y4YCHHS B
cootBetcTBUU ¢ POII

8-9

8-9

8-9
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No Kiacce(-br1) H3y4YEHUS B
Tembl mporpaMMBbI U YMEHHUS

/1 cootBetcTBUU ¢ POII
8. YMeHue BBIYUCISATh MACCOBYIO JOJIO 3eMeHTa (3a1anue 18) 8
9 YMeHue onpeaensTh AECKTPOIUTH U HEAIEKTPOIUTHI (3aaHue 9
' 13)
10. YMeHue onpenensaTh NPOIyKThl peakiuii (3ananue 9) 8-9

AHaIIN3 TUMAYHBIX JEQHUIUTOB B MIPEIMETHOM MOIrOTOBKE

Hecmotps Ha BbICOKHE pe3ynbTaThl, HA OCHOBE JaHHBIX Tabmuibl 2-11 (cTtonben 5), Tabnuist 2-10 (pacnpenenenye mo nepBUYHbBIM Oayiam
B IpymIe «5») U «BEEPOB» OTBETOB BBISBIICHBI CIEAYIOLUINE TUTUYHBIE AEPUIUTHI, CAEPKUBAOLIME TTOTYyYEHHE MAKCUMAJIbHOTO IIEPBUYHOTO Oasia:

1. TpyAHOCTH ¢ XUMHUYECKHUMH CBONCTBAMHU KOHKPETHBIX BEIIECTB (OCOOCHHO CEPHI):
3ananue [Tpo1ieHT BBINOIHEHUS B TPYIIE «5» Xapakrep omudoK

8 73,06% HenonHoe 3HaHME XMMUYECKUX CBOMCTB CEPBI

Jepunut: 3aganne 8 (XuMudeckne cBoricTBa cepbl) — 73,06% — siBIsieTCs caMbIM HU3KUM PE3yJIbTaTOM CPEIN BCEX 3aJlaHHM JUIS TPYIIITBI
«5». Jlaxe cuabHBIE YYaCTHUKM HE BCErJa 3HAIOT, ¢ KakMMHU BemiectBamu pearupyert cepa (Fe, H:SO4 xonu.). B «Beepe» oTBeToB Ha 3amaHue 8
npaBWIbHBIN oTBeT 14, HeBepHbIe OoTBETHI: 13 (6,25%), 12 (4,61%), 15 (1,64%). DTO CBUIETENBCTBYET O TOM, YTO TeMa «XMMHUYECKHE CBOICTBA
cepbl» TpeOyeT JONOTHUTENBHOM OTPabOTKH JaXke ISl XOPOIIO MOATOTOBIEHHBIX Y4aCTHHKOB.

2. TpyAHOCTH C MpaBUJIAMH TEXHUKHU 0€30MaCHOCTH:

3ananue IIpoueHT BBINMOIHEHUS B TpynIe «5» XapakTep omudoK

16 87,32% HenonHoe 3HaHME MPaBWII TEXHUKH 0€30MTaCHOCTH
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Jepunut: 3aganue 16 (texuuka 6e3omacHoctn) — 87,32% — BTOPOH MO CIIOKHOCTU pe3ysbTaT B yacTu | uig rpymmsl «5». B «Beepe»
OTBETOB Ha 3aj7iaHue 16 npaBuiIbHBINA OTBET 23, HeBepHbIe O0TBeThL: 123 (16,12%), 13 (6,58%), 12 (3,62%). DTO CBUAETENBLCTBYET O TOM, UTO JaXe
CHJIbHBIC YYaCTHUKHU HE BCET/Ia 3HAIOT BCE MpaBMiia pabOThl B XUMUYECKOH JabopaTopuu.

3. TpyaHOCTH ¢ pacdeTHOM 3amaucii (3aganue 22):

3ananue [IponieHT BBIMOJIHEHUS B TpyMIE «5» XapakTtep omuooK

22 79,17% Heymenue pemath KOMIUIEKCHBIE pacyeTHBIC 3a/1a9d

Jepunut: 3aganne 22 (KOMIUIEKCHas pacdeTHas 3amada) — 79,17% — sBisieTcsi caMbIM HU3KUM PE3yJIbTaTOM CPEIN 3aJaHHi 4yacTu 2 JUIs
rpynnsl «5». B Tabnuie 2-10: Tonpko 68,49% rpymnmsl «5» nonyuunu 3 6amna, 11,80% nonyuywnu 2 6amna, 8,45% — 1 6amn, 11,27% — 0 Gamnos.
OcHOBHBIC OIIMOKH: HEBEPHOE COCTABIICHUE YPAaBHEHUS PEaKIINH, OIMOKHU B pacyeTax KOJMYECTBA BEIIESCTBA, HENMPABMILHOE ONPEICIICHIE MaCCOBOM
JOJIU. DTO CBUJETEIBLCTBYET O TOM, YTO AK€ CUIIbHBIC YYACTHUKHU UCTIBITHIBAIOT TPYIHOCTU C KOMIUIEKCHBIMU PACYETHBIMH 331a4aMHU.

4. TpynHoctu ¢ opopMIICHHEM dKCIIepUMenTa (3ananue 23):

3anaHnue [IponeHT BBINOJIHEHNS B IPYIIIE «5» XapaxTep omunook
23K1 89,70% HenomHoe onucanue SKCIiepuMeHTa
23K2 80,99% HenomHoe odopMiieHre pe3ybTaToB

HMedpuunt: 3amanue 23 (a3xcnepument) — 89,70% (K1) u 80,99% (K2). B Tabnuue 2-10: 84,86% rpynmsl «5» nomyunnu 2 6amna no K1,
74,12% — 3 6amna o K2. OcHoBHBIE OIIMOKH: HETIOJIHOE ONMCaHue HaOIIOIEHIH, HEBepHOEe 0(hOpMIIEHUE BBIBOJIOB, HEJJOCTATOYHAS apTYMEHTAIHSL.
3TO0 CBUAETENBCTBYET O TOM, UTO JaK€ CUIbHBIC YUACTHUKH HE BCET/1a MOTYT MOJHO U TOYHO O(DOPMUTH pe3yabTaThl SKCIIEPUMEHTA.

5. TpymHocTu ¢ pacuetamu 1o ¢opmyiie (3amanue 19):
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3anganue [Ipo1ieHT BBINOTHEHHUS B TPYIIE «S» XapakTtep ommoOoK

OmubKkyd B  HCIOJb30BaHUU pe3yiabTata HOpECABLAYLICTO

19 95,42%
3aJaHHS

Jedpuunt: HecmoTpst Ha BbIcOkHit pe3ynbTat (95,42%), HEeKOTOpbIe YHaCTHUKH AOMYCKAIOT OIIMOKHY MPH UCIIOJIB30BAaHUU PEe3ybTaTa 3aJaHus
18 B 3amanuu 19. B «Beepe» orBeToB Ha 3amanue 19 mpaBuibHbIM oTBeT 76, HeBepHble OTBeThl: 38 (2,30%), 72 (0,99%), 78 (0,66%). DT0
CBUJICTEILCTBYET O HEJOCTATOYHOM CAMOKOHTPOJIE ITPH BBIIIOJIHEHUU PACUYETOB.

6. TpyIHOCTH C KAUECTBEHHBIMU PEAKLIUSIMHU:

3anaHue [IponeHT BBINOJIHEHNS B IPYIIIE «5» XapakTtep omuooK

17 94,45% HermnonHoe 3HaHMe Ka4yeCTBEHHBIX PEaAKIIHil

HMeduunt: 3ananue 17 (kauectBeHHble peakiun) — 94,45% — umeet OoJiee HU3KUH MMOKA3aTeNb IO CPABHEHUIO C APYTUMU 33/1aHUSMU YaCTH
1. B «Beepe» orBeTOB Ha 3ajanue 17 npaBuibHbIN 0TBET 324, HeBepHbIe O0TBETHL: 321 (4,61%), 341 (2,30%), 344 (1,32%). ITO CBUIETEIBCTBYET O
TOM, YTO Ja’Ke CHIIbHBIE YIaCTHUKH HE BCEr/la 3HAIOT BCE KAYECTBEHHBIC PEAKIIHH.

YkazaHHBIE TEMBI IPOTPAMMBI H YMEHUSI, KOTOPbIE B HAUMEHBIIIEH cTeneHn c(hOPMUPOBAHBI, TPEICTABICHBI B Ta0muUIEe 2-16.

Tabnuua 2-16. TunuuHble 1e(UIUTHI B IPEIMETHOMN MOATOTOBKE YYaCTHUKOB I'PYIIIBI «5»

Ne TeMbl MPOrpaMMBI 1 YMEHWS (JeuIHTH) Knacc(-b1) u3ydeHus B COOTBETCTBUU
n/m porp ™ Aednt ¢ ©OIT
1 Pemenue pacdeTHBIX 331a49 10 YPaBHCHHIO PeaKIUH (3aaHue 8.9
' 22)
2. XuMHYecKue CBOWCTBA cephl (3a1anue 8) 8-9
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Tembl mporpamMmbl 1 yMeHUS (1e(DUITUTHI)

[IpaBuna texuuku 6e3omacHocTH (3axanue 16)

OdopmieHne pe3ylnbTaTOB XUMHYECKOTO OSKCIICPUMEHTA
(3amanue 23)

KauecTBeHHbIe peakiyu Ha HOHHI (3a1aHue 17)

PacueTsl ¢ WUCHONB30BaHMEM pe3ysibTaTa MPEIbIIYIIETO
3ajanus (3aganue 19)

Kiacc(-b1) u3ydeHust B COOTBETCTBUH
¢ ®OII

8-9

8-9

8-9

Peanncruunbie «30HbI pocTa) 1Jd NOJYYeHUSA MAKCUMAJIBHOI'0 IEPBUYIHOI'O 0aJy1a

JUist TOCTHKEHHUS MAaKCUMAJIbHOTO TIEPBUYHOTO 0ajlla yYaCTHUKAM TPYIIIBI «5» HEOOX0IMMO CKOHIIEHTPHUPOBATHCS Ha CIEAYIOIINX 3a/1a4ax:

1.

@)

@)

N O

wo o0 O o

o O

VYrny6nenue 3HaHUNA 0 XUMUUYECKUX CBOWCTBAaX BEIECTB:

M3ydyeHne XMMHUECKUX CBOWMCTB CEPHI M €€ COeNMHEHUH (3a1aHne 8) — B3aNMOJICICTBHE ¢ METaIJIaMH, KOHIIEHTPUPOBAHHON CEPHOI
KHUCJIOTOM, KUCTIOPOJIOM.
N3yueHne XMMUYECKUX CBOMCTB APYIMX HEMETAIIIOB U UX COEIMHEHUI.

OTtpaboTka 3a1aHU Ha OIpE/IETICHUE PEareHTOB, C KOTOPBIMH BEILIECTBO BCTYIAET B PEAKIIUIO.

COBepH_IeHCTBOBaHI/IC HABBIKOB PCIICHUS pACHCTHBIX 3a1a4:

OTtpaboTka perieHnst KOMIUIEKCHBIX pacyeTHBIX 3314 110 YpaBHEHHIO peakluu (3agaHue 22).

OTpa6OTKa pacucTa MacCOBOM J0JI1 BEIIIECTBA B pacTBOpC.

OTtpaboTka pacueToB C MCIOJIb30BaHUEM KoJMuecTBa Beniectsa (n = m/M, n = V/Vm).

OTtpaboTKa UCIIOIB30BaHUS Pe3ysbTaTa MPeIbIIyIIero 3aJaHus B JalbHeHINX pacyerax (3aganue 19).

VYriny6neHue npakTHIECKUX HABBIKOB:

OTtpaboTKa KaueCTBEHHBIX PEaKLMi Ha OCHOBHbIE HOHBI (3a1aHue 17).

OTtpaboTka npaBuj TEXHUKU Oe30MacHOCTH (3agaHue 16).

OTtpaboTtka opopmIIeHUs PE3yIbTATOB IKCIIEPUMEHTA (3a7aHue 23) — MOJTHOe ONUCaHKe HAOII0ACHHI, YpaBHEHUN PEaKIuii, BEIBOJIOB.
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>

Pa3BuTne HaBBIKOB 0(OPMIICHHS Pa3BEPHYTHIX OTBETOB:

OTtpaboTka ohopMIICHUS pEIICHUS PACUSTHOH 3a/1a4M C TIOJTHBIMH MOSICHEHHUSIMHU (3a1aHue 22).
OTtpaboTka ohopmiIeHUs pe3yIbTaTOB dKCIIEPUMEHTa (3a1anue 23).

Otpabotka opopmuenuss OBP ¢ 3anuckro anekrponHoro 6ananca (3aganue 20).

OTtpaboTka ohopMIIeHHs IETIOYKH peBpanieHnii (3aganue 21).

®dopMHpOBaHUE HABBIKOB CAMOKOHTPOJIS:

1o O O O

(@)

[TpoBepka pemieHui Ha HaMMUKEe apU(PMETUISCKUX U JTOTHIECKUX OIIHOOK.
[IpoBepka nNpaBUIBHOCTH COCTABICHUS YPABHEHUN PEAKLIUM.
[TpoBepka npaBHIILHOCTH OOPMIICHHSI OTBETOB B COOTBETCTBUU C KPUTECPHUSIMHU.

o

BriBoa no pazgeay 3.2.4.1

I'pynna y4acTHMKOB, MOJTYYMBIIMX OTMETKY «5» Ha OI'D mo XuMuu, AEMOHCTPUPYET BHICOKHI ypOBEHb HPEIMETHOW MOJArOTOBKH, HO
UCTIBITBIBACT OTJICJIbHBIE TPYAHOCTU IPH PEIICHUM 33JaHuM, TpeOyrolmuX NIyOOKMX 3HAHMH XMMHUYECKUX CBOWCTB BeIIECTB (OCOOCHHO Cephl),
pelIeHsl KOMIUIEKCHBIX PAacyeTHBIX 3ajad UM odopmieHus skcnepuMenta. OCHOBHBIE MPOOJIEMBI CBSI3aHBI C XMMUYECKHMMHU CBOMCTBAMH CEpHI,
IpaBUIaAMU TEXHUKHU 0€3011aCHOCTH, KOMIUIEKCHBIMU PAacY€THBIMU 33/1a4aMU U 0(hOPMIIEHHUEM SKCIIEPUMEHTA.

OcHOBHbIE IPUOPUTETHI B pabOTE € rpynnoun «S»:

VYriyOneHue 3HaHUM 0 XUMUYECKUX CBOMCTBAX BELIECTB — OCOOEHHO CEPhI U €€ COEAMHEHUH.

CoBepIlIeHCTBOBaHUE HABBIKOB PELLIEHUS PACYETHBIX 33/1a4 — KOMIUIEKCHBIE 3a/1a4M 110 YPAaBHEHUSAM PEaKIIHM.
VYriybneHue npakTHYeCKUX HaBbIKOB — Kau€CTBEHHbIE PEAKIIMM, TEXHUKA 0€30I1aCHOCTH, 0()OpMIICHUE SKCIIEPUMEHTA.
Pa3BuTHe HaBBIKOB O(POPMIICHHS Pa3BEPHYTHIX OTBETOB — IOJIHbIE MOSICHEHUSI U 000CHOBAHMS.

®opMupoOBaHUE HABBIKOB CAMOKOHTPOJISI — IIPOBEPKA PELIEHUI Ha HaJM4ne OLINOO0K.

agkrownE

Peanun3anus npeacTaBiIeHHBIX PEKOMEH AN TO3BOJUT YYaCTHUKAM IPYIIbI «5» JOOUTHCS MaKCUMaJIbHOIO epBUYHOro 6amia Ha OI'D no
XUMHU W Pa3BUTh HABBIKH, HEOOXOIMMBIE ISl YCIEUTHOTO NpojosnkeHus o0ydenns B 10-11 kmaccax m moaroroBku k EI'D mo xumun. Baxkno
MOMHUTB, 4TO padoTa C JaHHOM IpymnIoi TpedyeT yrayOlIeHHOro NoaX0/1a, Pa3BUTHs aHAIUTHYECKOTO MBIIICHHS, COBEPIIEHCTBOBAHMS HABHIKOB
o opMIIeHHS Pa3BEPHYTHIX OTBETOB U CHCTEMAaTUYECKON MOTOTOBKU K PEIICHHUIO 3a/1aHUi BHICOKOT'O YPOBHS CIIOKHOCTH.
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3.2.4.2. PeKoMeHJaUMH AJif1 yYUTeJIei 0 COBePIIEHCTBOBAHMIO NIPEeNojaBaHUsA y4e6GHOro npeAMeTa rpymnmne
06y4aroIUXCcsl C BBICOKUM YPOBHEM NMOATOTOBKH

Pexomenoayuu no popmuposanuio npeomemHuuix ymeHuu

Ne Pexomennanus

yI‘J'IY6J'IHTI> 3HaHHUA O XUMHWYCCKHUX

11 s
CBOMCTBAx BEIIECTB

CoBepIIeHCTBOBATh HABBIKU
pelIeHus] pacCueTHBIX 3a7a4

KonkperHbie npueMbl 1 METOJIbI pabOTHI

1. OtpabaThiBaTh XUMHYECKHE CBOMCTBA CEPHI U €€

coeMHEeHUH (3aanue 8) Ha yriyOJIeHHOM YpOBHE:

— B3aumo/eiicteue ¢ Mertauiamu (Fe + S — FeS);

— B3aMMO/JICHCTBUE C KOHIICHTPUPOBAHHOM CEpHOM KUCTOTOM (S
+ 2H2SO4(koH11.) — 3S0: + 2H20);

— B3auMoJIeHcTBHE ¢ KUCIOPOJIoM (S + O2 — SO2);

— cBoiicTBa SO2 (KUCIOTHBIA OKCHJI, BOCCTAHOBUTED);

— cBoiictBa H2SO4 (pa36. u KoHiL.).

2. U3y4yath XuMU4ecKre CBOMCTBA APYTrUX HEMETAIOB (a30T,
dbocdop, yriepoma) u uX COeTMHCHUH.

3. OTpabaThiBaTh 3a/1aHUs HA OTpE/IeJICHHE PEareHTOB (3a/1aHue
10) ¢ ucrosib30BaHUEM BCEX U3YUEHHBIX KIaCCOB BEIIECTB.

4. Ucnionb30BaTh TaOJIUIBI U CXEMBI JIsl CUCTeMATHU3allM 3HAHUN
0 CBOMCTBAx BEILIECTB.

1. OtpabaThiBaTh pellIeHNE KOMIUIEKCHBIX PACUETHBIX 3aa4 10
YPaBHEHMIO peakiuu (3aaanue 22):

— 3a/1a4M Ha HaXO0XJAEHUE MacChl IPOJYKTA [0 U3BECTHON Macce
peareHra;

— 3a/1a4M Ha HaXOXJIeHne o0bema rasa;

— 3a/1a4M Ha HaXO0XJAECHUE MacCCOBOM J0JIM BELLIECTBA B PACTBOPE;
— KOMOMHHUPOBaHHBIE 3a/1a41 (C UCTIOIb30BAaHUEM HECKOJIBKUX
YPaBHEHHN).

2. OTpabaTheIBaTh pacueThl C UCTIOJIb30BaHUEM KOTHMYECTBA
BeriectBa (N = m/M, n = V/Vm).
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Ne

1.3

1.4

Pexomennanus

Pa3BuBaTh HaBBIKU COCTaBICHUS
YpPaBHEHUH peaKkui

YrnyOnsTh MpakTHYECKHE HABBIKH

KonkperHbie npueMbl 1 METOJIbI pabOTHI

3. OrpabaTsiBaTh pacdyeThl C CIIOIB30BaHUEM PE3yJIbTaTa
IpeabIAyILero 3aanus (3aganue 19).

4. Y4uTh IPOBEPATH PEIICHUE Ha COOTBETCTBHUE YCIOBHUIO 3a/1a41
Y TIPaBAONOJ00HOCTh OTBETA.

5. Mcnonb30BaTh 331241 MOBBIIIEHHON CJI0KHOCTH U3 PA3THYHBIX
HCTOYHHKOB.

1. OtpabateiBath coctaBienue OBP MeTonom 35ekTpoHHOTO
Oananca (3ananue 20) Ha yri1yOJI€eHHOM YPOBHE:

— cnoxkabie OBP ¢ yyacTuem HECKOJIBKUX 3JIEMEHTOB;

— OBP ¢ yyacTieMm opraHu4ecKHX BEIECTB;

— OBP c yuactuem coequHeHni XpoMa, Maprasiia.

2. OtpabatsIiBaTh LIETIOUKH MpeBpalleHui (3aganue 21) c
WCTIOJIH30BAHMUEM BCEX KJIACCOB HEOPTaHMUYECKUX COSAMHEHUH.
3. OtpabaTbiBaTh COCTABIIEHNE HOHHBIX YPABHEHUH (ITOJHBIX U
COKpAIIIEHHBIX ) JJISI CIIOKHBIX PEaKIIHA.

4. Micionb30BaTh TPEHAXKEPHI I OTPa00TKH COCTABICHUS
YpaBHEHHH Pa3INYHBIX THIIOB.

1. OTpabaTpiBaTh KaueCTBEHHBIE pEaKIMU Ha UOHBI (3a7anue 17)
Ha yriayOJIEeHHOM ypOBHE:!

— Bce ocHoBHBIE HOHBI (Cl, Br, I, SO4*, COs*", PO+, Si0s7,
OH);

— katuonsl (NH4*, Mg?*, Ca**, Al*', Fe*', Fe**, Cu*", Zn**, Ag",
Ba?").

2. OtpalatsIBaTh NpaBuiia TEXHUKHU Oe30macHoCTH (3a1anue 16)
Ha yriayOJIEeHHOM ypOBHE.

3. OTpabaThIBaTh MPU3HAKU XUMHUECKHUX peakiuii (3aganue 12) ¢
UCIOJIb30BAHNEM PA3IMYHBIX THUIIOB PEAKLIUH.

4. TIpoBoauTs 1abopaTopHbIE paOOTHI IO PACITO3HABAHHUIO
BEIIIECTB M MTPOBEACHNIO KaYeCTBEHHBIX PEAKIIUHA.
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Ne Pexomenmarus KoHKkpeTHBIC TPUEMBI K METOBI PAOOTHI

5. Ucnonb30BaTh BUPTYalIbHbIE TAOOPATOPHUH JIJIs1 OTPAOOTKHU
HaBBIKOB 3KCIIEPUMEHTA.

1. Yauth 0opMIIATh pelIeHne pacueTHOH 3a1a4u (3aganue 22) ¢
MIOJIHBIMH MOSICHEHUSIMU:
— «Jlano — Haiitu — Pemenue — OTBeT» ¢ ykazaHHEM BCEX
(hopMyIl U BEIYUCIICHU;
— MOSICHEHHE KaXKJIOTO [Iara perieHusl.
2. Yuutb odopmists peternre OBP (3apanue 20) ¢ 3anuceio
CoBepIIeHCTBOBATh HABBIKH ANIEKTPOHHOTO OaJlaHCa ¥ IMOSICHEHUSMHU.
odopmIleHUs pa3BEPHYTHIX OTBETOB 3. Yuutb odopMIISTh LIETIOUKY IIpeBpalieHuii (3ananue 21) ¢
MOSICHCHHUSIMY KQ)KJIOTO YPABHCHHSI.
4. Yuutb 0hopMIISTh pe3yNbTaThl SKCIIEpUMEHTa (3a1aHue 23):
— omMcaHue HaOIIOIEHMIL;
— YpaBHEHHUS PEaKIuii;
— BBIBOJIBI C 0OOCHOBaHHEM.
5. Ucnonb30BaTh 00pasiibl peIeHU 1715 aHau3a U O0CYKIACHHUS.

1.5

2. Pexomenoayuu no gpopmuposarnuio memanpeomemuulx YMeHUll

Ne Pexomenpanus KoHnkpeTrHble mpueMbl 1 METO]1bI pabOThI

1. Yuurth cuctemMaTu3upoBaTh HHGOPMALUIO MIPH PEILIEHUN
KOMIUJIEKCHBIX 3a7ad.
2. OtpabatbiBaTh yMEHHE YCTaHABIUBATh IPUYUHHO-
Pa3BuBaTh no3HaBarenpHble Y'Y ]| CJIEICTBEHHBIE CBS3H B CJIOKHBIX CUTYalUsX.
(uccnenoBaTeNbCKUN YPOBEHB) 3. Yuute nenath BbIBOJIBI HA OCHOBE aHAJIM3a CBOMCTB BEIIECTB U
YPaBHEHUHN PEaKLU.
4. Pa3BuBaTh HaBBIK MHTEPIPETALUU HHPOPMAILIUU U3 PA3IUYHBIX
ucrounukoB (Ilepuoanueckas cucrema, Tabiua pacTBOPUMOCTH,
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2.2

2.3

Pexomennanus

PasBuBaTh KOMMyHUKaTUBHBIE Y'Y /]
(opopmieHue pa3BepHYTHIX OTBETOB
BBICOKOT'O YPOBHSI)

PasBuBats perynsaruBabie YV /|
(MakcHMaJbHBIH YpPOBEHB)

KonkperHbie npueMbl 1 METOJIbI pabOTHI

TEKCT 3a7a4H).
5. Yuuth 0porHo3upoBaTh CBOMCTBA BEIIECTB HA OCHOBE UX
COCTaBa U CTPOECHUS.

1. Yuuth 0opMIIATh pa3BEPHYTHIN OTBET C MOJHBIMU
MOSICHCHUSIMU U 0OOCHOBAHUSIMH.

2. OtpabaTsiBaTh HaBBIK 3aMMCH PEIICHUS PACUETHON 334 C
TTOJTHBIMHU TOSICHEHUSIMHU.

3. YuuTh UCNoib30BaTh XUMUYECKYIO TEPMUHOJIOTHUIO B
MHCbMEHHOM pEuH.

4. IIpoBOANTH B3aMMONPOBEPKY PA3BEPHYTHIX OTBETOB C
KOMMEHTapUsSIMHA U 000CHOBaHUSIMHU.

5. Y4uTh apryMeHTHPOBATh CBOI BHIOOP B 3aJJaHUSIX C BEIOOpPOM
OTBETA.

1. Yuurth naaHupoBaTh pelieHre KOMIUIEKCHBIX 3aaau: «Kakue
9Tanbl peleH s Hy>KHO poiTu?», «Kakue Gpopmyisl
notpedyroTcsa?».

2. OTpabareiBaTh HABBIK CAMOIPOBEPKH HA MAKCHMAJIbHOM
YpOBHE:

— «COOTBETCTBYET JIM OTBET YCIOBHIO 3a/1a4n?»;

— «BepHbI 11 BEIYUCTICHU?»;

— «[IpaBUJIBHO JIM COCTABJIEHO YPAaBHEHHE PEAKLIUN?»;

— «OO0O0CHOBaHBI JIX BCE IIATH PEIICHUs? »;

— «Y4UTEeHBI JIU BCE YCIOBUS 33/1a4n?».

3. Ucnonp30BaTh arOpUT™M CaMONPOBEPKH JUIS 3a/IaHUM 4acTu 2.
4. Y4uTh aHaIU3UPOBATh CBOU OLIMOKM U TJIAHUPOBATH PabOTy
Ha/I HUMH.
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3. PeKOMeHOClI/;uu no opzavuzayuu 06pa306amefsz020 npoyecca

Ne

3.1

3.2

3.3

Pexomenmanusa

NuauBuyanbHbIN TOIX0

VYrinybnennas pabota Hal
3aJaHUSIMH 4acTH 2

VYrny6nennas paboTa Haj
pacueTHBIMH 3a/1a4aMH

KonkperHbie mpuemMsl 1 METOBI pabOTHI

1. BBISIBIIATH KOHKPETHBIE JEPHUIUTHI KAXKAO0TO YIeHUKa (OCOOCHHO B
pacyeTHBIX 331a4ax, IKCIIEPUMEHTAIBHBIX 33JaHUSIX 1 XUMHUECKHX
CBOMCTBAax Cepbl).

2. BricTpanBaTh MHAMBUAYAJIbHBIE MApIIPYTHI YTIYOJICHHON
MOJITOTOBKH.

3. [IpenyaraTh 3aJaHus OJMMIIMAHOTO U HCCIIEA0BATEIBCKOTO

YPOBHS JUISl Pa3BUTHS aHATTUTHYECKIX HABBIKOB.

4. Ocoboe BHUMaHUE YAEIATh Pa3BUTHIO HABBIKOB PELIEHUS PACUETHBIX
3a1a4 1 0(OPMIICHUS pa3BEPHYTHIX OTBETOB.

1. OtpabaThiBaTh Bce TUIIBI 3aaHui yactu 2 (20—23) Ha MaKCUMalIbHOM
YpOBHE.

2. Pematp 3a/1a4¥ MOBBIIIEHHOW CIIOKHOCTH M3 PA3IMYHBIX HCTOYHUKOB
(omuMITMaTHBIE 3aa4H, 331291 U3 TPO(UIBEHBIX COOPHHUKOB).

3. YUuTh NPUMEHATH pa3IMYHbIE METOJIBI PEIICHHS OJTHOM 3aauu 1
BBIOMpaTh HanboJiee palOHAIbHBIH.

4. IIpoBOIUTH TPEHUPOBOUHBIE PAOOTHI C TIOJHBIM Pa3dOPOM IO
KPUTEPUSIM.

1. BkitouaTh B ypOKH 3aJaHUs HA PEIICHHE KOMIUIEKCHBIX PACUE€THBIX
3a7a4 pa3IMYHbIX TUIIOB.

2. OtpabatsIBaTh pacueThl M0 yPaBHEHUIO PEAKIINH C UCIOJIb30BaHUEM
KOJIMYCCTBA BEIIECTBA.

3. OTpabaThiBaTh pacueThl C UCTIOIB30BaHUEM PE3yNbTaTa
MPEBIAYIIETO 33 IaHUS.

4. Vicnonb30BaTh 33/1a4M C HECKOJIbKUMHU YPAaBHEHUSIMU PEAKIIH.
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3.4

3.5

3.6

3.7

Pexomennanus

Yrinybnennast paboTa Hal
XMUMHUYECKUMHU CBOHCTBAMH
BCILIECTB

VYry6nennas paboTa Haj
MPAKTUYECKHUMHU HaBbIKAMU

VYyacTtue B oluMIuanax u
KOHKypcax

OtpaboTtka oopmieHHUS
pa3BEpHYTHIX OTBETOB

KonkperHbie mpueMbl 1 METOJIbI pabOTHI

1. 3y4yaTh XuMHUYECKHE CBOMCTBA CEPHI U €€ COCIMHEHUIN Ha
yrIIyOJICHHOM YpOBHE.

2. U3yyarh XxuMu4eckue cBOMCTBA APYTruxX HEMETauIoB (a3ot, ¢hocdop,
yraepo, KpEMHUM).

3. M3y4arh XMMHYECKHE CBOICTBA MEPEXOAHBIX METAIIOB (XPOM,
Maprasetl, KeJe30, Me/ib, [INHK).

4. OtpabaTsiBaTh FT€HETHUECKYIO CBSA3b MEXKY KJlacCaMU
HEOPraHWYECKUX COCTUHEHUM.

1. IIpoBoauTH J1abOpaTOpHBIE PAOOTHI MO PACIIO3HABAHUIO BEIIECTB U
MIPOBEACHUIO KAUeCTBCHHBIX PEAKIIU.

2. OtpabaThiBaTh KaU€CTBEHHBIC PEAKIIUM HA BCE OCHOBHBIE HOHBI.

3. OtpabaThiBaTh MpaBUIa TEXHUKH OC€30IMACHOCTH.

4. Ucmosib30BaTh BUPTYyaIbHBIC 1a00paTOPUU JJIT OTPAOOTKH HABBIKOB
JKCTICPUMEHTA.

1. [IpuBnekaTh y4aCTHUKOB I'PYIIIIBI K YYaCTUIO B OJIMMITHA/IaX 110
XUMHH.

2. Opranu3oBbIBaTh y4acCTUE B KOHKYpCax M TYpHHUPAX.

3. lIpemmarate 3a1anusi TOBBIMIEHHOMN CIIOAKHOCTH (BBIXOJIAIINE 32
pamku OI'9).

4. Pa3zBuBaTh UCCIIEI0BATEIHCKUE U TIPOEKTHHIE HABBIKHU.

1. Yuuth ohopMIISTh pelieHue 3a1a4 ¢ MOJHBIMH MOSICHEHUSIMU U
000CHOBAHUSAMU.

2. OtpabaThIBaTh 3aMKCh PEUICHUS 10 aroputmy: «Jlano — Haiitn —
Pemenue — OtBeTY.

3. [IpoBOANTH B3aMMOIIPOBEPKY PEIIEHUHA ¢ KOMMEHTAPUSIMH.

4. Ucnonb30BaTh 00pasiibl pEIICHU IS aHAIH3a U 00CYKICHUS.
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4. [Ipumepvi KOHKpemHbIX 3a0aHUll 015 paboOmbl ¢ 2PYRNOU « I »

Tun 3ananus [Tpumep

[Tpu B3aumoneiicteuu 10 r CaCO; ¢ HCI momyunmu 150 ¢
pactBopa CaClz. Beruncnure MaccoByro A0JII0 COJU B
pactBope. OopmMuTe pemieHne ¢ NOTHBIMH MOSICHEHUSIMH.

Ha otpaGoTky
pacyeTHOM 3a1a4u

PaccraBbTe K03 purnmentsr B OBP MeTo10M 371€KTPOHHOTO
Ha otpabotky OBP OanaHca:
MnS + HNOs; — MnSO4 + NO: + H20.

Ha otpabotk
uenoqlzm Y Ocy1iecTBUTE NPEBPALLEHUS:
o P205s —» X — NasPOs — Ca3(PO4)2.

IpeBpaLeHU
Ha otpaboTky C KakuMHU BEIIeCTBaMU pearupyer cepa? 3anuiinTe ypaBHEHUs
XUMHYECKHUX peakiuii. OOBsICHUTE, TOUEMY cepa MPOSBISAET OKUCIUTEIbHBIE
CBOMCTB CEpBI 1 BOCCTAaHOBUTEJILHBIE CBOMCTBA.
Ha oTpaGoTk C moMouIpI0 KaKoro peakTUBa MOYXKHO ONPEECIUTh HATUIUe
Ka‘{eC"ll:“)BeHHI)I})]( cynb(aT-uoHOB B pacTBope? Hanummre ypaBHEHUE peakIiHy.

JU— [Ipennoxute cioco0 pacrno3HaBaHUs TPEX BEIIECTB B OJHON
P npooupke.
Ha otpaboTk
TeXHHI;)(H y Br16epute BepHOE CyXk/I€HHE O MpaBuiIax paboThl B

XUMUYecKol 1abopatopun. OOBsCHUTE CBOI BHIOOD.
0e3omacHOCTH
Ha oTpaGork IIpoBenuTe 3KCIEPUMEHT MO PACIIO3HABAHUIO BEILLIECTB.
P Y Onumure HaOIIOEHUS, 3aHUILINTE YPaBHEHUSI peakLnid,

IKCIEPUMEHTA

cnenaite BoIBOJIBL. OdopmMuTE pe3yNbTaThl B BUJIE TAOIHIIBL.

Iens

Pemenue
KOMILJIEKCHBIX

PACUCTHBIX 3aaa4

OBP

Llenmouku
MPEBpAILICHUI

XUMHYECKHE
CBOMCTBA CephI

KauecTBeHHbIE
peakiu

Texuuka
0€e30MacHOCTH

XUMHYECKUN
SKCIIEPUMEHT

110



Tun 3aganus [Tpumep Lenn

Ha otpaGoTky
odopMIICHHS
peuieHHs

Pemmre 3a1a4y u opopMHTE pEIICHUE C TOTHBIMU Odopmiienne
MOSICHEHUSIMHA M 000CHOBAHUSIMH. Pa3BepHYTOTO OTBETA

5. I[IpumepHulii nian KoppeKyuoHHOU pabomul HA 200

Oran Cpoku Coneprxanue pabOThI

Bxonnas auarnocruka (nmpoousii OI'D o XuMuu ¢ MoaHBIM pa3doopom).

1. Cerrsiom BrrsiBiieHUE TeUIIMTOB: pacueTHBIC 3a/1a4H, XUMUYECKUE CBOMCTBA CEPHI,
Jmarnoctuueckuii p odopmitenne sxcniepuMenTa. CocTaBlieHUE WHINBUTYaTbHBIX TUIAHOB
paboTHI.

CucremaTtnueckasi paboTa Mo ycTpaHeHHIO 1e(pUIIUTOB:

— YrayOnennas paboTa HaJ| paCU€THBIMH 3aJja4aMHu.

— YrnybnenHas paboTa HaJl XUMHUYECKHUMH CBONCTBaMH BEILIECTB
(ocobeHHO cephl).

. OxkTs0pB — .
2. OcHOBHOH ALIDEIIE — OtpaboTKa Ka4eCTBEHHBIX PEaKIIUil 1 TEXHUKU 0€30MaCHOCTH.
p — Pa3BuTHe HaBBIKOB 0OPMIICHUS PA3BEPHYTHIX OTBETOB.
— YuacTtue B o1MMIuagax U KOHKypcax.
— WnauBuayanbHble KOHCYJIBTAIINH.
— [Ipomexytounsie cpessl (1 pa3 B ueTBepTh).
" . Hrorosoe TectupoBanue. Ananu3 auHamuku. [lcuxonornueckas
3. UtoroBuIit Main

IIOATOTOBKA K OK3aMCHY. KOppeKHI/Iﬂ IJ1aHa IMoAroTOBKH.
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BriBoj no pazneny 3.2.4.2

['pynna y4aCcTHUKOB, MOJYyYMBIIUX OTMETKY «5» Ha OI'D mo XuUMuHM, JEMOHCTPUPYET BBHICOKMN YPOBEHb MPEIMETHOM IMOATOTOBKH, HO
UCTIBITBIBACT OTJICJIbHBIE TPYAHOCTU IPH PEHICHUM 33JaHuM, TPeOyOmuX TIyOOKMX 3HAHWNH XMMHUYECKUX CBOWCTB BEIHIECTB (OCOOCHHO Cephl),
pelleHns: KOMIUIEKCHBIX PaCueTHBIX 3a71a4 U 0pOpPMIICHHUS SIKCIIEPUMEHTA.

OcHOBHBIE HaINpaBJICHUS] KOPPEKLIMOHHONW PAOOTHI JJIsl JAHHOM TPYIIIIBL:

1.

VYray6iienue 3HaHUKA O XMMHYECKUX CBOMCTBAX BEIIECTB — OCOOCHHO CEephl U €€ COSAMHEHHH, a Takke IPYIMX HEeMETaJJIOB U

MNEPEXOAHBIX MCTAJIJIOB.

2.

3.
4.
5
6

CoBepIlIeHCTBOBAaHUE HABBIKOB PELLIEHUS PACUETHBIX 3a/1a4 — KOMILUIEKCHBIE 33/1a4H 110 YPaBHEHUSM PEaKIIH.
VYrany6iieHue npakTHYECKUX HaBbIKOB — KaueCTBEHHBIE PEAaKLIMU, TEXHUKA O€30I1aCHOCTH, 0(hOpMIIEHHE SKCIIEPUMEHTA.
Pa3BuTne HaBBIKOB 0(OpPMIICHHS Pa3BEPHYTHIX OTBETOB — IOJHBIE TMOSICHEHUSI 1 00OOCHOBAHHUSL.

Pa3BuTHe HaBBIKOB CAMOKOHTPOJISI — IPOBEPKA PEILICHUH Ha HAJTMYUE OLINOOK.

VYyacTue B 0JIMMIMAAAX U KOHKYpCax Uil Pa3BUTHS AHAIUTUYECKUX U UCCIIE0BATEIBCKUX HABBIKOB.

Peanunzanus npeacTaBiIeHHbIX PEKOMEH AN TO3BOJUT YYaCTHUKAM IPYIIbI «5» JOOUTHCS MaKCUMaJIbHOIO epBu4HOro 6amia Ha OI'D no
XUMHUHM U Pa3BUTh HaBBIKU, HEOOXOJUMBIE JIJISl YCHEIIHOTo MpojoykeHust ooydenus B 10—11 kmaccax u nmoaroroBku k EI'D mo xumuu. Baxno
MOMHUTB, 4TO padoTa ¢ JaHHOM Ipymnmoi TpedyeT yrayOlIeHHOro NoaX0/1a, pa3BUTHs aHAIMTHYECKOTO MBIIIEHHs], COBEPIIEHCTBOBAHMS HABBIKOB
o(opMIIeHHS pa3BEPHYTHIX OTBETOB U CUCTEMATUYECKON MOATOTOBKU K PEIICHUIO 33JaHUH BHICOKOTO YPOBHS CJIOKHOCTH.
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3.3.Pexomennamuu agvuaucrpamuu 00, UMK / PO, MHBIM OpraHU3anusiv, PeajH3yoIMM NporpaMMbl IPogecCHOHATLHOIO
Pa3BHUTHA YUHUTeEJICH 110 COBEPIICHCTBOBAHMIO NIPENoJaBaHus y4e0HOro npeaMera

3.3.1L Pexomenayembie TeMbl AJis1 00Cy:KI1eHUsI / 00MEHAa ONBITOM HA MIKOJBLHBIX METOAMYECKUX 00beIUHEHUSAX yYUUTeJIei -
NpPeAMETHUKOB, B TOM 4HcJIe M0 TPaHCAsuu 3PPekTUBHBIX negarormdyeckux nmpaktuk OO co cTadWiIbHO BBICOKMMH

pe3yabratamu OI'D

Pa3zgea 1. Tembl, CBSI3aHHBbIE ¢ AHAJIU30M Pe3yJbTATOB U IJIAHUPOBAHNEM PadOThI

Ne Tema st 06cyxaeHus

«AHanu3 pesyabratro OI'J
10 XuMHuH B JInnenxou

1.1
00J1aCTH: BBIBO/bI,
npoodJieMbl, NePCHEeKTUBBD)
«IlnanupoBanue padoTsl 10O
19 noaroroske Kk OI'D mo

xumuu B 2026-2027 yueOHOM
roay»

AXTyabHOCTh (Ha OCHOBE BBISBIICHHBIX
JeUITUTOB)

BoisiBiieHHbBIE IEUITUTHI: TPYAHOCTH C
XUMHUYECKHUMHU CBOWCTBAMH CephI (3a1aHne 8 —
66,34%), paBUIaMU TEXHUKUA 0€30MTaCHOCTH
(3amanue 16 — 78,00%), pacueTHBIMU
3agauami (3aganue 22 — 55,23%),
Ka4eCTBEHHBIMU peakiusmMu (3aaanue 17 —
84,71%)

HCO6XOIII/IMOCTB CHCTEMHO IOATOTOBKHU C
YUYE€TOM BBISIBJICHHBIX He(bl/IHI/ITOB

Bompocsr qist
00CyxaeHUs

1. KakoBbl OCHOBHBIE
TEH/ICHIIUH Pe3yIbTaTOB
OI'D o xumuu B
peruone?

2. Kakue 3aganus
BBI3BIN HAUOOJIbIINE
3aTpyIHEHHS Y
BBIITYCKHUKOB?

3. Kakue nepuuutsl
BBISIBIICHBI B KXJI0M
rpymnIe y4acTHUKOB?
4. Kakue mepsl
HE0OXOIUMO MPHUHSTh
JUISL yIydIIeHHs]
pe3yabTaToB?

1. Kak ckoppekTupoBaTh
pabouue nporpamMmsl ¢
YYETOM BBISIBIICHHBIX
neduIuToB?

®opma
MIPOBEJICHUS

3acenanue MO
(aHaIUTHUECKUI
CEeMHHAp)

3acenanue MO
(mmaHupoBaHue)
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Ne Tema st 06cyxneHus

«Cucrema
BHYTPHIIKOJbHOIO

1.3 MOHUTOPUHIA Ka4ecTBa
noaAroroBku k OI'D mo
XUMUH»

AKTYyaabHOCTh (Ha OCHOBE BBISBJICHHBIX
JeUITUTOB)

Heo0xo1uMocTh CBOEBPEMEHHOTO BBISIBICHUS
ne(UIITOB

Pa3nea 2. Tembl, cBsi3aHHbIe ¢ GOPMHPOBAHMEM NPEIMETHBIX YMEHHUI

Bonpocer giist ®dopma
00CyX1eHUs MIPOBEICHUS

2. Kak pacnpenenursb
BpEMs Ha MOATOTOBKY K
Pa3HBIM THUIIAM 33IaHUI?
3. Kakue popmbl paboTsl
Hanbosnee 3¢ (HeKTUBHBI?
4. Kak opranu3oBathb
paboTy C 3a7aHUsIMU
yacTtu 27

1. Kak opranu3oBatb
cucTeMy
JIMarHOCTUYECKUX padoT
B 8-9 kiaccax?

2. Kakue popmbr
MOHMTOpPHHTa Hanboiee
3pPEeKTUBHBI?

3. Kak aHanu3upoBatb
pe3yibTaThl
MOHMTOpPUHIa?

4. Kak KOppeKTUpOBaTh
MOJITOTOBKY Ha OCHOBE
pe3yabTaToB
MOHMTOpPUHIa?

3acemanue MO
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2.1

2.2

2.3

Tema st 06cyxneHus

«MeToauka padboThl ¢
pacyeTHHIMHM 321a4YaMHU Ha
YPOKaxX XUMHU»

«MeTtoanka padoThl ¢
XMMHYeCKMMH CBOicTBaMH
BellecTB (0COOEHHO cepbl)»

«®DopmupoBaHue
NPAKTUYCCKUX HABBIKOB Ha
YPOKaX XUMHID)

AKTYyaJabHOCTh (Ha OCHOBE BBISBJICHHBIX
NeUITUTOB)

3amanue 22 (pacyeTHas 3aga4ya) —
55,23% (cpennuii), B rpynme «4» —
17,48%; 3amanue 19 — 85,26%
(cpennwuii), B rpynme «4» — 76,23%

3anaHue 8 (XMMHUYECKHE CBOMCTBA Cepbl)
— 66,34% (cpeanuii), B rpymnie «4» —
63,40%, B Tpymme «5» — 73,06%

3ananus 17 (kauecTBEHHbIE peaKuu) —
84,71% (cpennuii), 16 (TexHuka
6e3omacuoct) — 78,00% (cpeanwuii), 12
(mpusnaku peakuuii) — 89,38%

Bomnpocs! 1y o0cyxaenus

1. Kak cucremHo hopMupoBath
HABBIKU PEUICHHS paCUE€THBIX
3aj1a4 ¢ 8 kiacca?

2. Kakue nmpuemsl paboThI ¢
pacueTHBIMHU 3aJ1a4aMHU
Han6osee 3 PeKTUBHBI?

3. Kak otpabatbiBaTh
QJITOPUTM pEIICHUS 3a/1a4 110
YPaBHEHHUIO peakuun?

4. Kak y4uTh UCIIOJIb30BaTh
pe3yJbTaT NPEIbIIyIEro
3aJlaHus B JaTbHEHIINX
pacuerax?

1. Kak cucreMHO n3y4ars
XUMUYECKHE CBOMCTBA CEPHI?
2. Kaxue npuemsl 3¢ HeKTHBHBI
JUIs1 3aIOMUHAHUS CBOMCTB
BEIEeCTB?

3. Kak otpabaTsiBaTh 3a/1aHus
Ha OTIpeJIeJICHUE PeareHTOB
(3amanue 10)?

4. Kak oprannsoBarb
CHUCTEMAaTUYECKOE TOBTOPEHUE
CBOMCTB KJIaCCOB BEIIECTB?

1. Kak cucreMHo popmHupoBaTh
IIPAKTUYECKHE HABBIKU Ha
ypOKax XuMuu?

2. Kak orpabatbiBaTh

dopma
MIPOBEACHUS

3acenanue MO
(MacTep-Kitace)

3acenanue MO
(oOMeH onbITOM)

3acenanue MO
(MacTep-Kiace)
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Ne Tema st 06cyxneHus

«Metoanka pabdoThl ¢

24 OKHMCJIUTEHLHO-
' BOCCTAHOBHUTEJbHBIMU
peakuusiMm»
25 «MeTtoanka padoThl ¢

HeNno4YKaMH NpeBpalieHuin»

AKTYyaJabHOCTh (Ha OCHOBE BBISBJICHHBIX
NeUITUTOB)

(cpennwmii), 23 (9kcriepumenT) — 62,52%
(cpennuii)

3ananue 20 (OBP) — 73,01%
(cpennwmii), B rpynme «4» — 50,44%

3ananue 21 (uenoyka npeBpamieHuin) —
74,07% (cpennwmii), B Tpymie «4» —
45,79%

Bomnpocs! 1y o0cyxaenus

KaueCTBEHHBIC PEAKINH HA
WOHBI?

3. Kak opranuzoBars padoTy
0 TeXHHUKe Oe30macHoCcTh?

4. Kak moarotoButh K
BBITIOJTHEHUIO
IKCIIEPUMEHTATIBLHOTO 3aIaHUs
(3amanue 23)?

1. Kak cucremMHO (hopMHpOBATH
HaBEBIKU cocTaBiacHus OBP?

2. Kak oTpabarbiBaTh METOI
AIIEKTPOHHOTO OanaHca?

3. Kak yuuts onpenensirb
OKUCIIUTEIb U
BOCCTaHOBUTEIb?

4. Kaxue npuemsl 3¢ HeKTUBHBI
npu pabore ¢ OBP?

1. Kak cucremHo (hopMupoBath
HAaBbIKU OCYILIECTBICHUS
LIENIOYEK MTPEBPALICHUN?

2. Kak otpabarbiBath
TEHETUYECKYIO CBSI3b MEXIY
KJlJacCaMH HEOpraHMYeCKHX
COEIMHEHUN?

3. Kak yuuts noaOuparsb
peareHTsl Ul PEBPALLEHUI?
4. Kaxue npuemsl 3¢ HeKTHUBHBI
npu pabore ¢ nenoykamu?

dopma
MIPOBEACHUS

3acenanue MO
(TIpaKTHYECKUM
CEeMHHAp)

3acemanue MO
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Pa3znen 3. TeMI)I, CBsI3aHHbIE ¢ METOANKOH MOATOTOBKH K OT/J€JIbHBIM 3aJaHUIM (0] RC)

Ne

3.1

3.2

3.3

Tema niis oOCy)KaeHus

«Oc00eHHOCTH BBINOJHEHMS
3aJaHM# ¢ pa3BepPHYTHIM
orBeToM (3aganus 20-23)»

«Oc00eHHOCTH BbITIOJTHEHHUS
pacyeTHBIX 3a1a4 (3aganus 18,
19, 22)»

«Oco0eHHOCTH BBINMOJTHEHUS
3aJaHUi HA KaYeCTBEeHHbIe
peakuuu (3axanue 17)»

AKTyaJIbHOCTb (Ha OCHOBE
BBISIBIICHHBIX JIE(UITUTOB)

3amanus 20 (73,01%), 21
(74,07%), 22 (55,23%), 23
(62,52%) — camble CIOXKHbBIE
3aaHus

Bamanue 18 — 93,84%, 3amanue
19 — 85,26%, 3amanue 22 —
55,23%

3amanue 17 — 84,71%
(cpenuwuii), B rpynme «3» —
29,84%, B rpymnne «4» —
81,13%

Bormpocs! 1i1st 00CyxaeHus

1. Kakue TpeGoBaHus
MPEIBSABISIOTCS K BBITIOTHCHHIO
3amanui 20-237

2. Kak yuutb 0popMIIsTh
pa3BepHYTHIN OTBET?

3. Kak ¢popmupoBats ymeHue
peliaTh pacyeTHbIC 3aau (3aJaHue
22)?

4. Kak roTOBUTH K BBIIIOJIHEHUIO
sKcriepuMenTa (3ananue 23)?

1. Kak y4uTh BBIYHCIISATH MACCOBYIO
JIOJTIO 3JIeMeHTa (3amanue 18)?

2. Kak ¢popmupoBats ymeHue
UCIIONIb30BATh PE3yiIbTaT
MpebIYILEro 3aJaHus (3a1anue
19)?

3. Kak orpabaThiBaTh pelieHue
KOMIUIEKCHBIX PACUETHBIX 33724
(3amanue 22)?

4. Kakue TUMMMYHBIEC OIIUOKU
JIOTTYCKaOT yYaCTHUKU?

1. Kak yunuTth pacno3HaBaTh HOHBI 11O
KaueCTBEHHBIM PEAKIUSAM?

2. Kak ¢popmupoBarh HaBbIK BbIOOpa
peakTHUBa AJisl pacliO3HABAHUS?

3. Kak oTpabaTeiBaTh TUTTHYHBIC

®opmMma
IIPOBEICHUS

3acenanue MO
(mpakTUyecKuit
CEMHUHap)

3acenanue MO
(mpaxTHUecKuit
CEeMHHAp)

3acenanue MO
(mpakTUyecKuit
CEMMHAP)
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Ne Tema st 06cyxneHus

«OCc00eHHOCTH BLINOJTHEHUSA
34 3aJ]aHUii HA TEXHUKY
O0e3omacHocTH (3axanue 16)»

«Oco0eHHOCTH BBLINOJIHEHNS
3.5 3aganus 23 (XUMHYECKHH
JIKCIEPHUMEHT)»

Pa3neu 4. Tembl, cBsi3aHHBIE ¢ pa00TOi C PAa3HBIMHU I'PYNNIAMHU 00y4Ya0IHMXCS

AKTYyalbHOCTh (Ha OCHOBE
BBISIBJICHHBIX JIS(DUIIUTOB)

3amanne 16 — 78,00%
(cpenuuii), B rpynme «2» —
0,00%, B rpynme «3» — 41,94%

3amanue 23 — 62,52%
(cpennuit), B rpynme «4» —
35,09%, B rpymie «5» —
80,99%

Bomnpocs! 1 o0cyxaenus

OmunoOKu?
4. Kakue npuemsl 3¢ (HEKTUBHBI TTPH
MOArOTOBKE?

1. Kak cucremHo hopMupoBathb
3HAHUA O TeXHHUKE Oe30macHoCcTh?
2. Kak orpaOateiBaTh npaBuiia
paboThl B XUMHUECKOM
nabopatopuun?

3. Kak yuutsb BeIOMpATh BEpHBIC
CYXKJIEHHUSI O TIpaBujIax paboThI?
4. Kakue TUIMMYHBIEC OIIUOKU
JIOITYCKaOT y4aCTHUKN?

1. Kak oprann3oBaTh NOJArOTOBKY K
BBITIOJTHEHUIO dKCTIIEpUMEHTa?

2. Kak yuutb 0popMIIsTh
pe3ysabTaThl IKCIIEPUMEHTA
(HaOmroieHusI, ypaBHEHUS PEaKIIH,
BBIBO/IbI)?

3. Kak oTpabaTbsiBaTh HaBBIKH
paboThI ¢ 1abOPaTOPHBIM
obopynoBanuem?

4. Kak o1ieHUBaTh BBINOJHEHUE
HKCTIEPUMEHTA TI0 KPUTEPUSIM?

dopma
MIPOBEACHUS

3aceganue MO
(mpakTUyecKuit
CEMHUHAap)

3acenanue MO
(mpakTHUecKuit
CEeMHHAp)
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Ne Tema st 006CcyxneHUs

«Pabora co ciadoycneBalOMMHu

4.1
00y4YaIOIMMUCH HA YPOKAX XUMHI
42 «PaboTa ¢ MOTHBHPOBAHHBIMH
' 00y4aloIUMHUCSH HA YPOKAX XUMHHN»
«MHauBUAYyaTbHBIE
4.3 o0pa3oBaTe/bHbIe MAPLIPYTHI IPH

noaroroske Kk OI'D mo xumum»

AKTyasbHOCTH (Ha
OCHOBE BBISIBJICHHBIX

ne(UITITOB)

['pynma «2» — 1,54%,
rpynmna «3» — 6,82%

['pynmna «4» — 29,15%,
rpymma «5» — 62,49%

Pas3Hbie ypoBHU
MOJATOTOBKHU (TPYIIIIbI
@»—«5»)

Bomnpocs! s o0cyxaenus

1. Kak BBISABIIATH NePHUITUTHI y
ciaboycrneBaronmx?

2. Kak opranu3oBbIBaTh
WHAUBUIYAIbHYIO paboTy?

3. Kakue popMbI 1 METOIBI pabOTHI
HanOosnee 3¢ (HeKTUBHBI?

4. Kak MOTUBUPOBATh
cnaboycneBaromux?

1. Kak BBISIBIIATH MOTEHIIUAI
oOyuaromuxcs?

2. Kak opraHu3oBbIBaTh YIiyOJICHHYIO
paboty?

3. Kakue Gopmbl 1 METOIBI pabOTHI
HanOosnee 3¢ (HeKTUBHBI?

4. Kak moAroTOBHUTH K YYaCTHIO B
OJIMMITMAJaX ¥ KOHKypcax?

1. Kak BbICTpanBaTh NHAMBUAYAJIbHbBIE
MapIIpyThI ISl 00y4arouuxcs ¢ pasHbIM
YPOBHEM MOJATOTOBKHU?

2. Kak orcnexuBarb 3¢ (HEeKTUBHOCTh
WHJUBUAYAJIBHBIX MapIIpyTOB?

3. Kak KoppekTupoBaTh MapuIpyThl Ha
OCHOBE PE3yJIbTaTOB?

Paspnen S. Tembl, cBsi3aHHBIE ¢ TPaHCAALMEH 3P PeKTUBHBIX MEIarOrH4eCKNUX NMPAKTHK

®opmMma
IIPOBEICHUS

3acemanne MO

3acemanue MO

3acemanune MO
(oOMeH OmBITOM)
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5.1

5.2

5.3

Tema st 06cyxneHus

«Tpancasuus 3¢ ¢eKTUBHBIX
nexarornyeckux npaxktuk OO co
cTa0MJIbHO BHICOKMMH
pesyabtatamu OI'D o xumum»

«Cucrema padoThI y4uTe sl XMMHHA
no noaroroBke Kk OI'D (u3 onbiTa
padoThI)»

«Hcnonb3oBanue nnugpoBbIx
o0pa3oBaTe/IbHBIX PeCypcoOB NpH
noaroroske k OI'D mo xumum»

AKTYanbHOCTh (Ha OCHOBE
BBISIBJICHHBIX JIS(DUITUTOB)

Pa3pebiB B pe3ynbratax MexIy
HIKOJIaMU (Ka4eCTBO 00yUYeHUs
Bapsupyetcs oT 50,00% no 100%)

Heo0xoaumocTs 000011IeHUS 1
pacrpoCTpaHeHHS YCIIEIITHOTO
OIIbITA

Heo0OxoauMocTh NCTIONB30BaHUS
COBPEMEHHBIX TEXHOJOTHI

Bomnpocs! 1y o0cyxaenus

1. Kakue OO Jluneukoii
00J1aCTH MMOKa3bIBAIOT
CTaOUITLHO BBICOKHUE
pe3yJbTaThl?

2. Kakue metozsl 1 IprueMsl
paboThl UCHIONB3YIOT YYUTEINS
ATUX MIKOJ?

3. Kak opranuzoBaHa
cucreMa nmoarotoBku k OI'D B
ATUX HIKOJIax?

4. Kak MOYXHO TpaHCIUPOBATh
STOT OMBIT?

1. Kak oprann3oBana
CUCTEMa MOATOTOBKH B
LIKOJIE C BBICOKUMU
pesynbTaTamu?

2. Kakue ¢popmbl paboThI C
pacueTHBIMHU 3aJ1a4aMU
UCIIOJIB3YOTCS?

3. Kak opranuzoBana pabota
HaJI 3aJaHUSIMU 4acTu 27
4. Kak npoBoautcs
MOHMTOPHHT TIOJTOTOBKHU?

1. Kakue mudpoBbie pecypchl
3¢ PEeKTUBHBI TTPU TIOJITOTOBKE
k OI'D?

2. Kak ucnonp30BaTh
OTKPBITBINA OaHK 3aJaHHI

®dopma
MPOBEACHUS

Kondepentus,
KPYTJIBIA CTOJ

3acenanue MO
(BBICTYTIIIEHUE
YUUTEIS)

3acemanne MO

120



AKTYanbHOCTh (Ha OCHOBE

No Tema s 00c eHusd
A YR BBISIBJICHHBIX JIS(DUITUTOB)

MesxnpeamMeTHble CBA3U (XUMUS U
MaT€MaTHUKa — pacyCThl; XUMUA U
OMOJIOTUsl — XMMHUYECKHI cOCcTaB

OpraHU3MOB)

«B3aumopeiicTBue yuuTeseil XuMuu
5.4 U IPYTUX NpeIMeTOB NpH
noaroroske k 'MA»

Pa3nes 6. Tembl, cBsi3aHHbIe ¢ GOPMHPOBAHMEM METANIPEAMETHBIX Pe3yJbTaTOB

AKTYaJbHOCTb (Ha OCHOBE

Ne Tema ns o6cyxaeHust
a YA BBISIBJICHHBIX J1€(UIIUTOB)

«@opMHpoOBaHNe HABBIKOB
6.1 padoThl ¢ nHpopmanueii Ha
YPOKaxX XUMHI»

JleduuTsl B aHANIM3€E JaHHBIX
(3amanus 18, 19, 22)

Bonpocsr muist 06cyxneHus Dopma
MIPOBEICHUS

OUITN?

3. Kak opranuszoBatb

JTUCTAHIIMOHHYIO MOICPIKKY

oOyugaromuxcs?

4. Kakue oHnaiH-TIIaTHOPMBI

PEKOMEHIYIOTCS?

1. Kak opranu3oBatb

COBMECTHYIO paldoTy

yuuTeNne pa3HbIX

MPEAMETOB?

2. Kak cKoOpJMHUPOBATh

paboTy HaJ pa3BUTHEM CoBmecTHOE
HABBIKOB aHANN3a JaHHbBIX? 3aceqanne MO
3. Kak npoBoauth

COBMECTHBIE

JIMarHOCTUYECKUE pabOThI?

4. Kak oprannsoBarb

B3aUMOTIOCEIIIEHHUE YPOKOB?

®opmMma
Bomnpocsr qiist o0cyxnenus

IIPOBEACHUS
1. Kak yunth aHaIM3UpOBATH
nH(GOPMAIIMIO U3 TEKCTA 3a]auu?
2. Kak ¢popMupoBaTh HaBBIK
cucTeMaTu3anuy HHpopmaumn?

3acemanue MO



Ne Tema st 06cyxneHus

«Pa3BuTHE JIOTHYECKOr0

6.2
MBIILIEHHS] HA YPOKAX XUMHID)
«®opmupoBanue

6.3 KOMMYHUKaTUBHBIX YVY /[ Ha

YPOKax XUMHHN»

AKTYanbHOCTh (Ha OCHOBE
BBISIBJICHHBIX JIS(DUITUTOB)

JlepuuuThl B ycTaHOBICHUH
PUYMHHO-CJICICTBEHHBIX CBS3CH
(3amanus 8, 10, 21)

Jeduunts! B opopmienun
pa3BEPHYTHIX OTBETOB (3a/1aHUS

20-23)

Bomnpocs! 1t o0cyxaenus

3. Kak yuuth UCIOJIb30BaTh
[leproguueckyto cuctemMy u TabIUILY
pacTBopumocTu?

4. Kak onieHuBaTh YpOBEHb
c(hOpPMHUPOBAHHOCTH HABBHIKOB
paboThI ¢ HHpOPMAITHEH?

1. Kak ¢popmupoBats ymMeHue
yCTaHaBJIMBaTh NPUUYUHHO-
CJIEICTBEHHBIE CBS3H?

2. Kak yuuTsb 1enatb BbIBOJIBI U
000011eHnA?

3. Kak pa3BuBaTh ymeHue
POrHO3UPOBATH CBOKWCTBA BEIIECTB?
4. Kaxue npuemsl 3¢pHekTuBHBI?

1. Kak pa3BuBaTh CBSI3HYIO
NUCbMEHHYIO peub Ha ypoKax
XUMUU?

2. Kak yuuTh BBIpakaTb CBOIO TOUKY
3peHusi B TuCbMeHHOU (opme?

3. Kak ¢opmMupoBaTh HaBbIK
odopMIIeHUSs PEIICHUS 3a7a9?

4. Kakue npuemsl 3pPeKTUBHbI?

®dopma
MIPOBEACHUS

3acenanue MO

3acemanue MO
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AKTyaJIlbHOCTb (Ha OCHOBE ®dopma
Ne Tema st 06cyxneHus Bomnpocs! 1t o0cyxaenus

BBISIBJICHHBIX JIS(DUITUTOB) IIPOBEICHUS
Pazgen 7. Mexanu3Mbl TPaHCAAUUH IPPeKTUBHBIX MEJATOTHYECKUX PAKTHK
Ne dopma TpaHCIALUN Ornucanue [TeproguunocThb

3acegaHus MIKOJbHBIX METOAHYECKUX He pexe 1 paza B

1 . PerynsipHble 3acenanus ¢ 00CyXA€HUEM TEM, YKa3aHHBIX BBILIE
o0beIuHeHu yip A YA » YK YETBEPTh
[IpoBeneHNE OTKPBITHIX YPOKOB YUUTEISMU C BBICOKUMU
2 OTKpBITHIE YPOKH P p P 1 B Teuenue rona
00pa30oBaTeNIbHBIMU pe3ybTaTaMu
[TpoBeneHue MacTep-Ki1accoB Ui yUYUTEICH HIKOJIbI
3 MacTtep-kiaaccnl PoBell P U Y4 i B teuyenue roga
MYHUIIMIIAJIUTETA, PETUOHA
[TpoBeneHne NpakTUYECKUX CEMUHAPOB C OTPAOOTKOM
4 CeMuHApBI-NPAKTHKYMBI B teuenue rona
KOHKPETHBIX HAaBBIKOB
[TpencraBieHue onplTa HA MyHUITUIATBHBIX, PETHOHAIBHBIX
5 BeicTyniieHust Ha KOHGepeHuusAX peAcTany YHAT P ’ B teuenune rona
BCEPOCCUNCKUX KOH(PEpEeHIUAX
IMy6nukanuu B MeTOAMYECKHUX . .
6 — [Ty6nukanus crateil, MeTOAMYECKUX pa3paboTOK, peKOMEHJalui B teuenue rona
Paborta B cocTaBe KIOpu H
7 >KCIEpTHBIX TPy P VYyactue B mpoBepKe OJUMIHUAAHBIX padboT, mpoOHbIx OI'D B teuenune rona
8 HacraBHnuecTBo 3akpersieHue HaCTaBHUKA 32 MOJIOABIM CIEIHATUCTOM B teuenue rona

123



No dopma TpaHCIALNT Onucanue [lepuoauyHOCTD

HpOBGI[CHI/IC CTAXKUPOBOK IJIA y‘lHTGJ’ICﬁ N3 IIKOJ C HU3KMMH

9 CTa:kupoBKH
00pa3oBaTeNbHBIMU PE3yJIbTaTAMU

B teuenue roga

Co3zianue U MOnoJIHEHUE 3JEKTPOHHON METOUYECKON KOMUIKU

. ITocTostHHO
Ha calTe IIKOJIbI

10 DJIeKTPOHHBIE PecypcChl

BoiBoa no pazneny 3.3.1

Hpe,[[CTaBJ'IeHHLIC TEMBI 1JIA O6CY)K,Z[€HI/I$I Ha HMKOJBHBIX MCTOJMYCCKUX O6’LCI[I/IHCHI/I$IX quTeHefI'HpeﬂMeTHHKOB OXBAaTbIBAOT BCC
BBIAIBJICHHBIC B PC3YJIbTATC aHAJIM3a ae(bmme IIOATOTOBKHU O6yanOIHHXC$[ 1O XUMUU:

1. Pacuernsle 3axauu (3aganus 18, 19, 22) — tpedyroT ycuienus paboThl HaJl aITOPUTMAaMU PELICHUS 1 0()OPMIIEHUEM OTBETOB.

2. XuMHnuecKue cBOMCTBA BemecTB (0COOEHHO cepbl) — TpeOyeT CUCTEMaTUYECKOI0 U3yUEHHsI U TIOBTOPEHMS.

3. IIpakTHyeckne HABBIKU (KAUECTBCHHBIC pEAKLWH, TEXHHKA OE30MaCHOCTH, SKCIEPUMEHT) — TPEOYIOT YCHIICHUS
IIPAKTUYECKON HANPABIEHHOCTH 00yUeHHUs.

4. OdopmiieHue pa3BepHYTHIX 0TBETOB — TpeOyeT OTpaOOTKM HaBBIKOB 3allMCH PEILIEHUN C MOSICHEHUSIMHU.

5. OBP u nenouyku npeBpameHuii — TpeOyl0T CUCTEMaTHUECKONW pabOThl HaJl COCTABIEHUEM YPaBHEHUH peaKIHid.

6. MeranpeamMeTHble pe3yJabTaTbl — TpPeOYIOT pa3BUTHS HABBIKOB aHalnW3a HMHQOpPMAIMM, JOTHYECKOrO MBIIUICHHUS,
CaMOKOHTPOJIS.

PexkoMeHnyeTcss BKIIOYUTH JaHHbIE TEMbI B IUIaHBI PA0OTHI MIKOJIBHBIX METOAWYECKUX 00beauHeHnit Ha 2026—2027 yueOnsIil rox. Ocoboe
BHUMaHHE CIEyeT YIEIUTh TPaHCIAUMU 3((EKTUBHBIX MEJArornyecKuX MPaKTHK MIKOJ C BBICOKMMHU 00pa3oBaTelIbHBIMHM pE3yJbTaTaMH, UTO
MO3BOJIUT MOBBICUTH Ka4E€CTBO MOAroTOBKU K OI'D 1o XMMuM B peTHOHE B LIETOM.
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3.3.2. Pexomenayembie UIIK / UPO, uHBLIM OpraHu3anugaM, pPeaJu3yIOIIUM NPOrpaMMbl NMpo@decCHOHAJLHOr0 Pa3BUTHSA
b 9

yuMTeJieil, HanpaBJeHus NOBbIIIeHUs KBaJTupuKauuu (B popmMe KypcoB, 0TeIbHBIX MEPONIPUATHH, KOHCYJIbTALUMNA U T.IIL.)

€ Y4€TOM BBISIBJICHHBIX Je(UIIUTOB NpeIMeTHON MOAT0TOBKHU

Pazoen 1. Kypcol nosvluenus keanuguxayuu (0onoanumenbHvle Npo@heccuoHaibHble Npocpammbl)

Ne HasBanue nmporpammsl

«MeToanka NOArOTOBKM K
OI'D no xumuu B
YCJIOBHAX 00HOBJICHHBIX
TpeOOBaHUII»

«Mertoaunka pemieHus
2 pacyeTHBIX 33/1a4 Ha
YPOKaX XUMHI»

Llenesas
ayIUTOPUS

Yunrens
XHUMHH 9
KJIaCCOB,
PYKOBOAUTENHN
MO

Yuurens
xumuu 8-9
KJIaCCOB

O0GocHoBaHue (Ha
OCHOBE BBISIBJICHHBIX

ne(UITITOB)

— BoIsiBieHHbIE
JNeQHUINUTHI B PEIICHUN
pacueTHBIX 3aja4
(3amanme 22 — 55,23%,
B rpy1ie «4» —
17,48%).

— Heymenue
0hOopMIIATH
pa3BEpHYTbIE OTBETHI
(3amanus 20-23).

— Heob6xonumocts
MPAKTUYECKOU
OTpabOTKH HOBBIX

oAXO0J0B K ITOATOTOBKCE.

— Heob6xoaumocThb
3HAKOMCTBA C
n3meHenussmu B KUM
2026 roga (u3MeHEHUS
OTCYTCTBYIOT).

— 3ananue 22
(pacueTHas 3amavya) —
55,23% (caMbIii HU3KUIT

[Inanupyemslii pe3ynbTaT

Yuuress BlageoT

MCTOHHKOﬁ IIOATrOTOBKH K

OI'D ¢ yuerom Bcex
BBISIBJICHHBIX JIE(DUITUTOB,
YMEIOT PUMEHSTh

3¢ heKTHBHBIC TPUEMBI
paboTHI C pacuyETHHIMHU

3ala4aMi U pa3BCPHYTbIMU

OTBE€TaMU

Yuurens BIaaei0T CUCTEMOM

paboTHI C pacuyeTHBIMHU
3a/la4yaMu, YMEIOT

TpynoemkocTs
(pexomeHxyemMas )

72 4aca

72 gaca
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Ne

HasBanue nporpammsl

«®@opmMupoBaHue
NPAKTHYECKUX HABBIKOB
HA YPOKaX XUMHUM:
KA4YeCTBEHHbIC PeaKIuH,
TeXHUKA 0e30MacCHOCTH,
JKCIIEPUMEHT)

Llenesas
ayIUTOPHS

Yuurens
xumuu 89
KJIaCCOB

O6ocHoBaHue (Ha
OCHOBE BBISIBJICHHBIX

ne(UITITOB)

MOKa3areib B YacTH 2).
— 3ananue 19 (pacuer ¢
HCIIOJIb30BaHUEM
IIPEBIAYILErO
pe3ynbrata) — 85,26%
(B rpymme «4» —
76,23%).

— Y4YaCTHHUKHU HE YMEIOT
peliaTh KOMIUIEKCHbBIE
pacueTHbIE 3aJa4H,
JIOTTYCKaIOT OIINOKY B
pacuerax 1o
YpaBHEHUSIM PEaKIUil.

— 3anmanue 17
(KayecTBEHHBIE
peaxiun) — 84,71% (B
rpymre «3» — 29,84%).
— 3ananue 16 (TexHuka
0e30MacHOCTH) —
78,00% (B rpymme «2»
— 0,00%).

— 3ananue 23
(3KCTIEpUMEHT) —
62,52% (B rpynme «4»
— 35,09%).

— Y4YacTHHMKH HE 3HAIOT
KaueCTBEHHBIX PEAKIINN,
NPaBUJI TEXHUKU

[Inanupyemslii pe3ynbTaT

(hopMUpOBaTh HaBBIKU
pelieHus 3a1ay no
YPaBHEHUSM peaKIui,
pacuera MacCoBOM J0JIH
BEIIECTBA B pacTBOpE

VYuurens BaaneroT
METOJIMKON (hOPMUPOBAHHUS
MPaKTUYECKUX HABBIKOB,
YMEIOT OpraHu30BbIBaTh
paboTy ¢ KaueCTBEHHBIMHU
pEaKIUSIMU, TEXHUKOMN
0€30MaCHOCTH U
9KCIIEPUMEHTOM

TpynoemMkocTb
(pexomeHxyemMas )

72 4aca
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Ne HasBanue nporpammsl

«MeToauka padboThl ¢
OKHCJIUTEIbHO-

4 BOCCTAHOBHUTEJILHBIMH
peaKkuusAMH U HenoYKaMHU
NpeBpaLeHunin»

«H3yyeHne XuMHYECKHX
CBOJCTB HEOPraHUYECKHX
BELIECTB: CHCTEMHBIH
MOAX01»

Llenesas
ayIUTOPHS

Yuurens
xumuu 89
KJIACCOB

VYaurens
xumuu 89
KJIACCOB

O6ocHoBaHue (Ha
OCHOBE BBISIBJICHHBIX

ne(UITITOB)

0e3omacHoOCTH, HE
yMeIOT 0pOpMIIATH
PE3YNIBTaThI
HKCIIEPUMEHTA.

— 3ananue 20 (OBP) —
73,01% (B rpymme «4»
— 50,44%).

— 3ananue 21 (uemnouka
IIpEeBpaLeHUI) —
74,07% (B rpymie «4»
— 45,79%).

— YYacTHHUKHU HE YMEIOT
coctaBisate OBP
METO/I0M 3JIEKTPOHHOTO
Oajanca, He 3HAIOT
CBOICTB BEIIECTB IS
OCYIIECTBIICHUS
[ENOYeK MPEeBPALICHHI.

— 3anganue 8
(XMMHYecKue CBOWCTBA
cepbl) — 66,34% (B
rpymre «5» — 73,06%).
— 3amanue 10
(ompenenenne
pearenToB) — 89,27% (B
rpymre «3» — 42,74%).
— YYacTHHUKY HE 3HAIOT

[Inanupyemslii pe3ynbTaT

Yuuress BlageoT

METOJMKON (POPMHUPOBAHUS
HaBBIKOB cocraBiicaust OBP

Y LIETI0YEK PEBPAIICHHIH,
YMEIOT OPraHU30BbIBATH
paboTy ¢ ypaBHEHUSIMU
peakuuii

VYuuress BIageiOT CUCTEMOM

N3Y4EHUS] XUMHUYECKHUX
CBOMCTB HEOPTraHWYECKHUX
BELIECTB, YMEIOT
(hopMupOBaTh HABBIKU
OIIpEZICIIEHUS PEareHTOB U
MPOAYKTOB PEAKIUIA

TpynoemkocTs
(pexomeHxyemMas )

72 gaca

72 yaca
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Ne

HasBanue nporpammsl

«@DopmupoBanue
MeTanpeaMeTHbIX
pe3yJ1bTaTOB HA YPOKaxX
XUMHUN»

«IloaroroBka K
BBIIIOJIHEHHU IO
IKCIIEPUMEHTAJIBHOI0
3aganusa OI'D mo xumun
(3apanue 23)»

Llenesas
ayIUTOPHS

Yuurens
xumuu 89
KJIACCOB

VYaurens
XUMUHU 9
KJIACCOB

O6ocHoBaHue (Ha
OCHOBE BBISIBJICHHBIX

ne(UITITOB)

XUMHUYECKHX CBOMCTB
BEIIECTB, HE MOI'YT
ONpENENATh PeareHThl
JUISL pEaKLUi.

— Jedunuts B
MO3HABATENbHBIX Y Y /[
(ananu3 uHpOpMaNHH,
CUCTEeMaTH3allHs,
MIPUYHUHHO-
CJIE/ICTBEHHBIE CBS3H).
— Jedunute B
KOMMYHHUKATHBHBIX
YV (opopmuenue
pa3BEepHYTHIX OTBETOB).
— Jleuruts! B
peryiasaTuBHbIX Y Y [l
(caMOKOHTpOJIb ITPU
pacuerax).

— 3ananue 23
(3KCTIEpUMEHT) —
62,52% (B rpynme «4»
— 35,09%, B rpymnme
«3» — 0,00%).

— Y4YaCTHHUKHU HE YMEIOT
BBINOJIHATH XUMHUECKUH
IKCTIEPUMEHT U
oopMIIATH ero

[Inanupyemslii pe3ynbTaT

VYuurens BiaaeoT
TEXHOJIOTHSIMHU
(hopmMupoBaHus
METampPeIMETHBIX
pe3yJIbTaTOB, YMEIOT

OpPraHU30BBIBATH PA0OTY MO

passutuio Y'Y/l Ha ypokax
XUMHH

YunTens BIaacoT
METOAUKOM MOJATOTOBKH K
BBIITOJTHCHU IO
AKCIIEPUMEHTAIILHOTO
3a7laHusl, YMEIOT

OpTraHHU30BbIBATH pa60Ty 1o

(hopMHUPOBAHHIO HABHIKOB
JKCIIEPUMEHTA

TpynoemkocTs
(pexomeHxyemMas )

72 gaca

72 yaca
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Ne

HasBanue nporpammsl

Llenesas
ayIUTOPHS

O6ocHoBaHue (Ha
OCHOBE BBISIBJICHHBIX

ne(UITITOB)

pe3yJIbTATHI.

— HeobxonumocTh
MPaKTUYECKOU
0TpabOTKH HABBIKOB
paboTHI C
71a00pPaTOPHBIM
o0opynoBaHuEM.

Pazoen 2. Cemunapwi, macmep-xknaccol, 6e0UHapbl, KOHCYIbMAYUU

No

Hazpanue mepornpusTus

«AHAJM3 pe3yabTaToB
OI'D no xumum B
JInneuxkoii od1acrTu:
BbIBO/JbI H IEPCIEKTUBLD)

«MeToauka peuieHust
pacyeTHBIX 3a1a4: OT 8
kJjacca 10 OI'I»

®opma
IIPOBEICHUS

Bebunap

Cemunap-
MIPAKTUKYM

Ilenenas
ayIuTOpus

Yunrens XuMun
8-9 kmaccos,
PYKOBOAHUTENN
MO

VYauresnass XxuMuun
8-9 kmaccosn

[Inanupyemslii pe3ynbTaT

O0ocHOBanue

Heo6xoaumocts
MH(OPMHUPOBAHUS
NEAArorn4ecKoro
cooOuiecTsa o
pesyapratamu OI'D n
BBISIBIICHHBIX JIePHUIIATAX

JepuuuTsl B pemieHuu
pacueTHbIX 3aay4 (3aJaHue
22 — 55,23%)

TpynoemkocTs
(pexomeHxyemMas )

[Tnanupyemslii pe3yabTart

Yyuutens 3HaKOMBI €
pesynpratamu OI'D o
XUMHH, TOHUMAIOT OCHOBHBIE
ne(GUINTH U HalpaBJIeHUs
paboThI

VYunreis BIaaeiOT CHCTEMOH
paboThI C pacYETHHIMU
3a/1ayaMu, yMEIOT
(bopMUPOBATh HABBIKU
pereHus 3aaad 1mo
YpaBHEHUSIM peaKLnii
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Hassanue meponpusitus

«KavecTBeHHbIE peaKUHU:
MeToauKa GopMUpPOBaHMS
HABBIKOB PaCIO3HABAHUS

BelleCTB)

«TexHnka 0e30IaCHOCTH B
XMMHYeCKOH
J1a0opaTopuu: OT TEOPUHU
K NIPAKTHKE»

«OBP u nenouxku
npeBpalleHuii:

3¢ dexkTHBHBIE METOABI U
NnpueMbD»

«XHUMHYECKHE CBONICTBA
cepbl: CHCTEMHBI MOIXO0/
K U3yYCHUIO»

«Tunuynbie olIMOKHN HA
OI'D no XumMMHu U IyTH UX
KOppeKIUun»

®dopma
MPOBEACHUS

Macrep-knacc

CeMunap-
MPaKTUKYM

Macrep-knacc

CemuHap

KoncynbTanus

Lleneas
ayIUTOpUS

Yuurens XumMuu
8-9 knaccos

Yuuresns XuMuun
8-9 kitaccos

Yuurenas xuMumn
8-9 knaccos

Yuurenas XuMumn
8-9 knaccos

VYauresnass XuMuu
9 kJaccoB

O6ocHOBanue

Huskue pe3ynbTaThl 1Mo
3aganuto 17 (84,71%, B
rpymre «3» — 29,84%)

Huskue pesynbTaTsl 110
3amannio 16 (78,00%, B
rpyme «2» — 0,00%)

JeduuunTe! B cOCTaBIEeHUH
OBP (3apanue 20 —
73,01%, B rpyme «4» —
50,44%) u uenouex
npeBpaiieHuit (3aganue 21
— 74,07%, B rpynmne «4» —
45,79%)

Huskue pe3ynbTaThl 1Mo
3amannio 8 (66,34%, B
rpymre «5» — 73,06%)

BrisBeHHBIE THTUYHBIE
OIIIMOKH 10 BCEM 3aJaHUsAM

[Inanupyemslii pe3ynbTaT

Yuurens B1aaeroT

3¢ PEeKTUBHBIMU NTPUEMAMHU
paboThI C KAYECTBEHHBIMU
peaKIusIMHA Ha HOHBI

VYauTens B1agerOT
METOJIMKON (POpMUPOBAHUS
3HaHUI O TEXHUKE
Oe3omacHoCTH

Yyurens B1ageroT

3¢ PEeKTUBHBIMU NTPUEMAMHU
paboter ¢ OBP u nienoukamu
IIpEBpaICHUI

VYunreis BIaaeiOT CHCTEMOH
M3y4YEHUsI XUMHUYECKHUX
CBOWCTB CEPHI U €€
COCIMHEHU N

VYuurens 3HaIOT TUIIMYHBIE
OLIMOKHU M YMEIOT UX
IIPEeIOTBPALATh
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10

11

12

13

Hassanue meponpusitus

«MuauBuayaabHas padora
¢ 00y4aomuMucs nNpu
noaroroBke k OI'D mo
XHMHH»

«Pabora co
cjadoycneBalo MM
00y4YalIUMHCS HA
YPOKAX XUMHU»

«Pabora ¢
MOTHBHPOBAHHBIMH
00yyaIuMHCcs HA
YPOKaX XUMHI

«OcobdeHHOCTH
KPUTEPHATBHOTO
oueHnBanusa Ha OI'D mo
XUMHI»

«HAcnoan3oBaHue
OTKPBITOr0 0aHKA
3aganunii @PUIIN npu
noaroroske k OI'D nmo
XUMHUN»

«IloaroroBka K
BBITNIOJIHEHHUIO
IKCINEPUMEHTAJIBLHOI0

®dopma
MPOBEACHUS

CemMuHap

[IpakTrueckuii
CEeMUHap

IIpakTnueckuil
CEMHHAp

Koncynbranus

Bebunap

Cemunap-
MPAKTUKYM

Lleneas
ayIUTOpUS

Yuurens XumMuu
9 kJaccosB

Yuuresns XuMuun
8-9 kitaccos

Yuurenas xuMumn
8-9 knaccos

VYaurenas XuMuu
9 xI1accos,
skcneptsl 11K

VYaurenas XuMuu
9 kJaccoB

Yuurenas XuMumn
9 KJ1accoB

O6ocHOBanue

Pa3nblii ypoBeHb
MOJATOTOBKH YYaCTHUKOB
(rpynmbl «2»—«5»)

Hanuuue rpynmn «2»
(1,54%) u «3» (6,82%)

Hamuuue rpymm «4»
(29,15%) 1 «5» (62,49%)

Heo0OxoaumocTs
JIETAILHOIO 3HAKOMCTBA C
KpI/ITepI/ISIMI/I OILICHUBAHUA

HeobxomumMocTs
HCIIOJIE30BAHUS
aKTyaJbHBIX MaTepPHAJIOB
DOUIIN

Huskue pesynbTaTsl 1o
3aganuio 23 (62,52%, B
rpymme «4» — 35,09%)

[Inanupyemslii pe3ynbTaT

Yuurens ymeroT
BBICTPanuBaTh
VHJVBH1yaJIbHbIE MApLIPYTHI
IIOATOTOBKH

Yyurens BIaC0T METOJaMU
paboTHI CO
CJ1a00yCIIEBAIONITUMHU

Yuutens BIaJeI0T METOJaMU
paboThI ¢ MOTUBUPOBAHHBIMH
00y4aroIUMUCs

Yuureis BIageIoT
KpUTEpPHUAIBHOUN CUCTEMON
ounenusanus OI'D 2026 roxa

Yyurens ymeroT
HCIIOJIB30BaTh OTKPBITHIN
0ank 3aganuit GUTTN

Yuutess BIageIoT
METOJIUKON MOATOTOBKHU K
BBITTIOJIHCHU O
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®dopma

Ne Hassanue meponpusitus
IIPOBEJICHUS

sagannsa OI'D mo xumun
(3apanmue 23)»

Pasoen 3. Ilpogeccuonanvuas nepenodecomosra

Ne Hazpanwue nmporpaMmsbl Lenesas ayauropus

VYuyureins 0e3

pOGUIBHOTO
«Teopusi 1 MeTOTHKA XUMHUYECKOTO
1 NpenoJiaBaHus XuMHH B o0pa3oBaHus,
o0meodpa3oBaTe/JbLHOM yUUTENS,
OpraHu3anumn» MPENoAAoIINe
XUMHIO HE 110
CTEUATBHOCTH

Pazoen 4. Memoouueckue 00vedunenuss u meopyeckue epynnol

dopma eyeBas
Ne Hassauue p 1 O06ocHOBaHuE
paboTsI ayJUTOPHUS
«CucremMa OAroTOBKH K Yuurens Heo0xomuMocTs 000011IeHUS
TBopueckas
1 OI'D no xumumn: S XuMmuu 9 U pacipoCTpaHEHUS
3¢ peKTUBHDbIE NPAKTHKI» py KJIACCOB 3¢ (HEeKTHBHOTO OMBITA

Lleneas
ayIUTOpUS

O6ocHOBaHue

— Hanuuue yuurenen
XUMUHU 6€3 TPOPHIBHOTO
o0pa3zoBaHwUsI.

— HeobxonumocTs
(dhopMHUpOBaHHS

PO eCCUOHATBHBIX
KOMIIETEHIMH y TaKuX
YUHTEIIEH.

— TpeboBanus

PO eCCUOHAIBHOTO
CTaHJapTa nejarora

O6ocHOBanue

[Inanupyemslii pe3ynbTaT

OKCIICPUMCHTAJIIBHOT'O

3aJaHusA

[Inanupyemslii
pe3yibTar

VYuurens B1aaeroT
TEOPETHUYECKUMU
OCHOBAaMH M METOJUKOMN
MPErnoiaBaHusl XUMHH,
TOTOBHI K MPEINOaBaHUIO
npeamera B 8—9 knaccax

TpynoeMKocTh

260 yacos

[Inanupyemslil pe3ynbTaTt

k OI'D

Pa3paboTka MeToIUYECKUX
PEKOMEHJAIHNI TTO MOATOTOBKE
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HazBaunue

«DleTOHHKaINHHeHHﬂ
PACYETHBIX 3a/1a41 HA
YPOKaxX XUMHH»

«@opmMupoBanue
NPAKTHYeCKUX HABBIKOB
HA YPOKAaX XUMHUID)

«M3y4yeHue XuMHYECKHX
CBOIICTB HEOPraHNYECKHX
BelleCTB»

dopma
paboThI

TBopueckas
rpyrma

TBopueckas
rpymma

TBopueckas
rpymnmna

Pazoen 5. Hnousuoyanvuvle koncyromayuu

Ne

Tema KOHCYyJIBTALIN

«AHanu3 pe3yabTaroB npodHbIX OI'D u Koppexkuus

NMOATO0TOBKH)

«Pa3pabdoTka HHIMBHIYAJbHBIX 00Pa30BaTeIbHBIX
MapUIPYTOB /Il 00y4AOUINXCH C PA3HBIM YPOBHEM

MMOAT0TOBKH)

«MeTtoauka peunieHUs pacyeTHBIX 32/1a4 HA YPOKax

XHMHUN»

Lleneas N
Ob6ocHoBaHue [Tnanupyemslii pe3yabTar
ayauTOpUs
Yyurens e(UIUTHI B PEIICHUN
Heguu P Pa3zpaboTka cucremsl paboOThI
xumun 8—9 pacueTHBIX 3aja4 (3a7aHue 110 PEIICHHTO PACHETHEIX 34134
KJIACCOB 22 — 55,23%) p p
VYuurens JepuuuTel B IpakKTHYECKUX Pazpabotka cuctembl paboThI
xumun 8—9 HaBbIKax (3amanus 12, 16, 17, 1o GOpPMHPOBAHHIO
KJIaCCOB 23) MPAaKTUYECKUX HABBIKOB
e(UIUTHI B 3HAHUU
Yuurens Hem . Pa3paboTka MeTonuYeCKuX
XUMHUYECKHUX CBOMCTB .
xumun 8—9 PEKOMEHIaIUH 110 U3YYCHUIO
BeIECTB (3a1anue 8§ — .
KJIACCOB 0 XMMHUYECKHUX CBOMCTB BEIIECTB
66,34%)
dopMa IpoBEICHUS [enesas ayauropus [IepnoanuHOCTH
NunuBunyanbHas / Yyuurens xumun 9 ITo 3ampocy, He pexe 1
rpynmnoBas KJIaCCOB pasa B 4YeTBEPTb
NunuBuayansHas Yurena xuvim 8-9 I1o 3ampoc
oy KJIacCOB pocy
Yyurens xumuu 8-9
NunuBunyanbHas ITo 3ampocy

KJIaCCOB
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Ne Tema KoHCYIBTAIUKT

«OCco0eHHOCTH KPUTEPUATBLHOT0 OLIEHUBAHHUS HA
OI'3 2026 roga»

«IloaroToBKa K BHINOJHEHUIO IKCIIEPUMEHTAIbHOTO
sagannsg OI'D mo xumum»

dopma nposeieHUs

NunuBunyanbHas

NunuBunyanbHas

Lenesas ayauropus

VYuurens xumuu 9

KJIACCOB, DKCIIEPTHI
IIK

VYuurens xumuu 9
KJIACCOB

Pa3zoen 6. Pexomenoyemvie hopmuvl memoouneckoii noO0epIHcKU yuumeneti

Ne dopMma MoAAEePKKH

1 MeToanyeckue peKoOMeHIaIHT

2 ITamMATKH-aJIrOpUTMBI

CO0opHUK TPEHHPOBOYHBIX
3ajaHui

JJIEKTPOHHASI METOAMYECKAS
KOINWJIKA

Onucanue

Pa3pabotka u pacnpoctpaHeHue
METOAMYECKUX PEKOMEH/IAlUM 110
noarotoBke k OI'D mo XxMMUM Ha OCHOBE
BBISIBJICHHBIX JIS(DUITUTOB

PazpaboTka u pacnpocTpaHeHHE TaMSATOK-
AJITOPUTMOB JUIs BBINOJIHEHU 3a1anuii OI'D
1o xumuu (0codeHHo 3ananuii 20-23)

PazpaboTka u pactipocTpanenue cOopHUKa
TPEHUPOBOYHBIX 3aJaHHI C y4ETOM
BBISIBJICHHBIX Heq)HHHTOB

Co3naHue U MOMOJHEHHUE YIIEKTPOHHON
METOIMYECKON Konwiaku Ha carite UPO

OTBETCTBEHHBIE

Kadenpa obmero
obpazoBanus PO

Kadenpa obmiero
obpazosanus PO

Kadenpa obmiero
obpazosanus PO

Kadenpa obmero
obpazoBanus IPO

[lepuoauyHOCTD

ITo 3anmpocy

ITo 3anmpocy

Cpoku

CeHTs0pb-
OKTsI0ph 2026 T.

CeHTs0pBb-
OKTs10pb 2026 T.

Hos6pb-nexalpb
2026 .

IlocTostHHO
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Ne dopma NoAACPKKU Onucanue

Co3nanue O0aHKa JIy4yIlInX MeJaroruyecKux
bank 3¢ PpekTUBHBIX v

5 MPAKTUK yYuTeNIerd XuMuM JInneukom
neJarorn4ecKnx NpPaKkTukK
o0OjacTu
3akperieHue ThIOTOPOB 32 IIKOJIAMH C
6 ThHOTOpPCKOE CONPOBOKACHUE
HHU3KUMU PE3yJbTaTaMu 110 XUMHUHU
Opranuzanys TUCTaHIIMOHHBIX
7 JAucTaHIIMOHHASA MOAIEPKKA

KOHCYJIbTAIIUI JJISl YYUTENECH XUMUU

[MoBbimenune kpajupukaum B
8 pPaMKax peruoHaJbHOM CHCTEMbI
HeNnpepbLIBHOT0 00Pa30BaAHUA

Bxirouenue tem no noaroroske x OI'D B
nporpammsel KIIK Bcex ypoBHen

Bvi16oo no paszoeny 3.3.2

OTBETCTBEHHBIE

Kadenpa obmero
obpazoBanus PO

NPO, myHununanbHble
METOAMYECKHUE CITYKOBI

Kadenpa obmero
obpazosanus PO

PO

Cpoku

B Teuenune 2026
2027 yueGHOTO
roma

B teuenune 2026
2027 yueGHOTO
romaa

IlocTostHHO

B teuenue 2026—
2027 yuebHOro
rozaa

[IpencraBnennble HanpaBiaeHus nobimeHus kpanupukauuu g [AY IO JIO « POy oxBaThIBalOT BCe BBISIBIEHHBIE B pE3yJIbTaTe aHAIN3a

I[C(I)I/ILII/ITBI IIOATrOTOBKH 06y11a}01111/1xc;1 IO XMMHUH:

BrisiBieHHBIN nepunuT CootserctByromiee Hanpasiaenne KITK
TpyaHocTH ¢ pelieHreM pacueTHBIX 3a1a4 (3aganue 22 — «MerouKa penIeHus pacyeTHBIX 33/1a4 Ha
55,23%) YPOKaxX XUMUU

Huskune pe3ynbTaThl 10 KaueCTBEHHBIM PEAKIHsM (3a/1aHue «DopMUpOBaHUE MTPAKTUUECKIX HABBIKOB Ha
17 — 84,71%, B rpymnme «3» — 29,84%) YPOKax XUMHUU»

Hesnanue npaBuin TexHUKH O0e30macHOCTH (3a1anue 16 — «DopMupoBaHUE MPAKTUIECKIX HABBIKOB Ha
78,00%, B rpymme «2» — 0,00%) YpOKax XHMHUN)
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BrlisiBrieHHBIN AedUIIAT

TpynHocTH ¢ ohopMIIeHHEM dKCIIepUMeEHTa (3a1aHue 23 —
62,52%, B rpynie «4» — 35,09%)

Tpynnoctu ¢ OBP (3ananue 20 — 73,01%, B rpymnmne «4» —
50,44%)

TpyaHOCTH ¢ LleoYKaMHu MpeBpaleHuit (3aganue 21 —
74,07%, B rpynie «4» — 45,79%)

Hesnanue XuMu4ecKux CBOMCTB cepbl (3a1anue 8§ —
66,34%)

HechopmupoBaHHOCTh METaNpEAMETHBIX PE3YIBTATOB

CooterctByroniee HanpapieHue KITK

«[ToaroToBka K BBIOJIHEHUIO
SKCHEepUMEHTAIBHOTO 3a1anus OI'D mo xumMum»

«Metoauka pa6OTBI C OKHUCJIIUTCIIBHO-
BOCCTAaHOBUTCIIBHBIMHA PCAKIIUAMMN)

«Metoauka paboThI C [IEOYKaAMH TIPEBPALLICHUI

«M3y4eHre XUMUYECKUX CBOWCTB
HEOPraHUYECKUX BEIIECTB)

«DPopMHpOBAaHUE METAIPEIMETHBIX PE3yJIbTaTOB
Ha ypoKaxX XUMHH»

Pexomennyercs:

1. Bkir0YMTh JaHHBIE IPOTPaMMBI B IUIaH MOBBIMIEHHS KBanupukauu Ha 2026—2027 yueGHbIH ro.

2. ObecnieunTs nupPepeHInpOBaHHBIN MOAX0/1 K MOBBIIIEHUIO KBaTU(PUKALUU YUUTENEH C y4eTOM X IPO(eCCHOHATBHBIX 1€(PUIIUTOB.

3. OpraHu3oBaTh CUCTEMHYIO pabOTy MO TpaHCIAIUH () ()EKTUBHBIX MMeJarorHuecKuX MpakTUK yuuTeneil xumun Jlunerkoit o0nactu.

4. ObecrieuynTh METOAMYECKYIO MOJIEPKKY IIKOJA C HU3KUMH OOpa3oBaTeIbHBIMU pE3yJbTaTaMHM [0 XHMHUHU 4Yepe3 ThIOTOPCKOE
COIIPOBOKICHHUE.

S. Pa3paborare 1 pacnpocTpaHuUTh METOAUYECKHE MaTepuanbl 1o noAarotropke k OI'D mo xumuum (HamsITKU-aJITOPUTMBI, COOPHUKU
3a1aHUH ).

6. OpranuzoBaTh MOHUTOPUHT 3(PPEKTUBHOCTH MIPOrPaMM MOBBIIICHUS KBATU(DUKAITIH.

7. Hcnonb30BaTh COBpeMEHHbIE 00pa30BaTeIbHbIC TEXHOIOTUU U HU(PPOBBIE PECYPCHI B MPOLIECCE MOBBIIICHUS KBATH(DUKALINY.

Peaﬂmaum{ MMpEaACTAaBICHHBIX peKOMeH}IaHI/Iﬁ ITO3BOJIMT IIOBBICUTDH HpO(beCCI/IOHaIII)Hy}O KOMIICTCHTHOCTD qu/ITeneﬁ XHUMHUHU U, KaK CICICTBUEC,

yay4qmuTh pe3ynstatel OI'D mo xumun B Jlumnenkoit obnactu.
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3.3.3. PexoMeH1auuM Mo APYruM Hanpap/ieHUsIM (MPH HAJTHMYNH)

Pexomenpaumm st yumrTeJiei:

Ne

11

1.2

1.3

Pexomennanus

Hcnoab3oBaTh peruoHajlbHbIe
IKOJI0OTHYecKHe PodJieMbl B
KayecTBe MPaKTHYeCKHX
3a1a4

CBs3bIBATh H3y4eHHE
XHMHYECKHX MPOU3BOJCTB C
PeruoHaIbLHON IKOHOMUKOHU

dopmupoBaTh
JKOJIOTHYECKYI0 I'PAMOTHOCTh
Yyepe3 periOHaJIbHbIN
KOHTEKCT

KonkpeTHble mprueMbl 1 METO/Ibl paboThI

1. BkirouaTs B ypOKH 33JaHUsI Ha PacyeT BHIOPOCOB 3arps3HSAIOIINX
BEILECTB (3a/1aHne 22 — pacyeTHas 3a/laya) Ha OCHOBE JJAHHBIX I10
HJIMK 2. Vcnionbs30BaTh JaHHBIE O 3arpsA3HEHUU peku BopoHex s
M3y4YeHUs TeM «XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeibI»
(3amanue 19).

3. [Ipu uzyuyenuu temsl «I11K» ucnonb3oBaTh peruoHaibHbIC JaHHBIE
O MPEBBILIEHUY TUTHEHUYECKUX HOPMATUBOB 10 HUTPATAM, KeEJe3y,
Mapraity, 0eH3(a)upeHy Ha pa3IudHbIX TEPPUTOPHUIX O00JIACTH .

1. ITpu u3yyenuu temol «Metamunyprus» (3ananus 8, 9, 10)
HCIIONIB30BaTh NpuMepsl peanpustuil peruona (HJIMK, Jlunenkuit
TpYOHBII1 3aBO).

2. Ilpu u3yyeHnu TeMbl « XUMUYECKasi IPOMBIILUIEHHOCTh)
UCIO0JIb30BaTh IpuMepsl npennpustiit 093 «Jlunemnk» (mpou3BoCTBO
CPE/CTB 3alIUThl pacTeHUH, y100peHuH, JaKOKpPAaCOYHOH MPOTYKIIUH) .
3. [Toka3bIBaTh CBSI3b MEXK/1Y Pa3BUTHEM XUMUYECKON
MPOMBIIIJICHHOCTH U 3KOJIOTHYECKMMHU IpoOaeMaMu pernoHa (3aganue
30 — BiMsIHME Ha KaYECTBO JKU3HN) .

1. Ucrionb30BaTh NaHHBIE O PEKYJIBTHBAIIMH CBAJIIOK OMACHBIX OTXOJI0B
(XBopoctsHka, JloOprHCKHI paiioH) MpU U3YYEHUU TEMBI
«O0parieHue ¢ 0TX0TaMm.

2. PaccMmaTtpuBath pernoHajbHbIe MPoOIeMbl KaueCTBa MUTHEBOM BOJIbI
pamkax TeMbl «Bojsia u ee ouncrkay.
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2. Yuem PECUOHAIIBHOCO KOHMEKCmA npenodaeaHuﬂ Xxumuu

B Jlunenikoii oomactu GpyHkimonupyeT PernonanbHoe yueOHo-MeToauueckoe oobenuaenne (PYMO) yuureneir XuMuu, KOTOPOE aKTHUBHO
3aHMMAaETCs BOIPOCaMHU IpenoiaBaHus npeamera B coorseTcTBUU ¢ 00HOBIEeHHBIMU PI'OC u ®OOII . B pernone peanusyrorcs IporpaMMsl
npoUIN3auu MKOJILHOIO0 XUMHUUYECKOTO 00pa30BaHUs

Pexomenpaumm 1l yumTeJiei:

Ne Pexomenpanus KoHkpeTHbIE TPUEMBI 1 METOBI pabOTHI

1. OpranuzoBaTh CUCTEMATUYECKOE ITPOBEICHUE JTAOOPATOPHBIX
paboT Mo pacro3HaBaHHIO BEIIECTB (KAYECTBEHHBIE PEaKINN) C 8
KJacca .

2. Vcnionp30BaTh 3aJaHUs HA MPOBEICHIE XUMHUECKOTO
skcriepumenTa B popmare OI'D (3aganue 23) ¢ yuetoM
PErHOHANBHBIX METOANYECKUX pekomeHaauuii PO .

YCeHJIMTh NPAKTHYECKYI0
2.1 HANPAaBJIEHHOCTD C Y4eTOM
3kcnepuMenTa Ha OI'd

1. Onuparbcsa Ha «MeToINYECKUE PEKOMEHAALNH 110 U3YYCHHIO
npeaMeTa «XuMus» B 00111e00pa30BaTeIbHBIX OpraHU3alusIX

AKTHBHO HCII0JIB30BATH Jluneukoit obmacTuy .
2.2 peruoHajIbHble METOAHYECKHE 2. YyactBoBarth B 3acefganusx PYMO yuureneit xumuu u
pecypchl Acconmanuu yuurenei xumun Jlunenkon obnacty .

3. Ucnonp30BaTh BepUPHUIIMPOBAHHBIN IU(DPOBOI
00pa3oBaTeNbHBIA KOHTEHT, pekoMeH1oBaHHbIi PO .

1. B 89 knaccax ¢ yriyOjaeHHbIM H3y4€HHUEM XUMUHU YIeNATh
0c000€e BHUMaHUE MOJrOTOBKE K 3aJJaHUSIM BBICOKOTO YPOBHS
Y4ureIBaTh NPOPUIH3ALMIO (uacts 2 OI'D) .
XHMHUY€CKOro 00pa3oBaHus 2. 11 00y4aromuxcsi €CTeCTBEHHO-HAaYUHBIX poduieit
OpPraHU30BBIBATH JOTIOJHUTEIbHBIE 3aHATHUS 110 PELLIEHUIO
pacueTHBIX 3aJ1a4 U BHIMOJIHEHHIO SKCIIEPUMEHTANIbHBIX 3aJaHH.

2.3
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3. Pexomenoayuu no npoghopueHmayuoHHol pabome

XuMuyeckasi IpOMBILIUICHHOCTh JIunerkoi 06nacTu siBisieTcs OJHUM U3 ApaiiBepOB SKOHOMHUYECKOro pa3BuTHs (poct 6oiee 30% B 2024
rony). B O33 «Jlunenk» akTUBHO pa3BUBAIOTCS XWMHUYECKHE NPOU3BOACTBA . Brimycknuku, crnarwomme OI'D mo Xumuu, NOTEHIHAIBHO
OpUEHTUPOBAaHbl Ha MPOJOHKEHHE OOYUYEHHS B €CTECTBEHHO-HAYYHBIX NpoQuisx M mnoctymieHue B yupexaeHus CIIO u By3bl XHUMHKO-
TEXHOJIOTMYECKOTO ¥ MEIUIIMHCKOTO HAIIpaBICHUI.

PexomMenpanum:
No Pexomennanus KonkperHbie mpueMbl 1 METOJIbI pabOTHI
1. OpranuzoBatb 3kcKypcun Ha npeanpusatis 093 «JIunmenx»
31 Oprann3oBarb IKCKYpPCHH HA (Enenkas muiomnazika — XUMHUYECKasl IPOMBIIIIEHHOCTD) .
' XUMHYecKHe NpeanpuATHs 2. IIpoBOANTH BCTpPEUH € MPEACTABUTEISIMU XUMUUECKUX

npogeccuil.

1. Ha ypokax moka3bIBaTh CBSI3b XUMUYECKUX 3HAHUMU C
npodeccusiMu, BOCTpeOOBaHHBIMU B PETHOHE (METAILTYPr, XUMHK-
TEXHOJIOT, SKOJIOT, arPOXUMHK).

2. OpraHu3oBbIBaTh y4acTHe B MPOPOPHUEHTALIMOHHBIX
MeponpusaTusax Ha 0asze By3oB (JII'TLY, JIT'TY).

3HAKOMHUTD C BOCTpCﬁOBaHHbIMI/[
XUMHYECCKUMH CIICHNHAJTBbHOCTAMHU

3.2

4, PeKOMeH()Cll/;MM no l’lpO8€0€H1/l}0 npakmuKo-opueHmupo8aHHbIX 3AHAMUL C pecUOHATIbHbIM codep:)fcaHueM

B Jlunenxoit 061acTi akTUBHO BEJETCS padoTa MO JIMKBUJAIMH SKOJIOTMYECKOro yuiepOa (peKyIbTUBAlLMS CBAJIOK, OXpaHa BOJIHBIX
00BEKTOB) , UTO cO3AaeT OoraTyro 6a3y A MPaKTHUECKUX 3aau.

Pexomengauuu:
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Ne Pexomennanus

CocTaBuTh 0aHK pernoHaJIbHBIX
3aja4 o XMMUM

4.1

IIpoBoauTH HHTEIPHPOBAHHBIE
3aHATHA

4.2

KonkpeTHble mprueMbl 1 METOIbI pabOThI

1. Pa3paboraTh cOOpHUK 3a/1a4 C UCTIOJIb30BAHUEM JaHHBIX:
— tiomazab Jlunenkoit obnactu (24 047 kB. KM) 1S pacueTa
IUIOTHOCTH BBIOPOCOB

— TOKa3aTelH 3arpsa3HeHus peku BopoHex;

— JIaHHBIE O PEKYJIFTHBALUH CBAJIOK .

1. UHTerpupoBaTh XUMHIO ¢ Teorpadueit (3KoJIorus peruoHa) u
Ouosorueu (BIUsSHUE 3arpsi3HEHUS Ha 3710POBbE).

2. Mcnionb30BaTh 1aHHbIE PETHMOHAIBHOIO MOHUTOPHUHTA
OKPY>KaIOIIEeH CPebl ISl MPAKTUYECKUX PadoT.

5. PeKOMeHaCll/;MM no pa60me c omemarnwyumu KOJaAaAmMu 6 MyHUYunaibHsvlx 06pa306aHuﬂx

B pesynbraTe aHanmm3a BBISBICH 3HAUUTENILHBIN pa3pbiB B pe3yibratax O'D mo XumMun MeXIy MyHHIMIIATBHBIMUA 00pa3oBaHusIMU JIumenkoi
oOmactu. Hanbonee Huskue pe3ynbrathl 3agukcupoBanbl B BonoBckom, HaruieirnackoM, ['psi3MHCKOM U JJaHKOBCKOM MYHHMIIMIAIBHBIX OKpYyrax
(xagectBO 00yuenus ot 50,00% mo 90,00%). Haubonee Bricokue pe3ynbratel — B JlonropykoBckom, JloopuHckoM, JIeB-TonctoBckom, XeBEHCKOM
MYHUIIUNATBHBIX OKpYyrax (kagectBo o0yuenus — 100%) u r. Ensiie (95,12%).

Pexomengaunu aasi TAY IO JIO « APO» 1 MyHMUIMIIAJBHBIX METOAUYECKHX CJIYKO:

1. Oprann3oBarhb apecHYI0 MeTOAMYECKYIO0 NMOJAEPKKY IIKOJ ¢ HU3KMMH pe3y/ibTaTaMu:

o [TpoBectn nuarHocTuky AeguUIUTOB B 1IKoaax Bomgosckoro, Hamsirnuckoro, I'psa3unckoro, JlaHKOBCKOTO MyHUIMITAIBHBIX OKPYTOB.

o 3aKpenuTh ThIOTOPOB (YUUTEIEH-HACTABHUKOB U3 LIKOJI-IH/IEPOB) 32 HIKOJAMHU C HU3KUMU PE3y/IbTaTaMU.

o OpraHu30BaTh BBIE3IHBIE CEMUHAPBI U CTAXXUPOBKH JUISl yUUTENEH XUMHUH U3 HIKOJ ¢ HU3KUMH pe3yJibTaTaMu Ha 0a3e IIKOJI-THIEPOB
(r. Enen, JonropykoBckuii, loopunckuii, JleB-ToncroBckuii, Xnesenckuit MO).

2. Oprann3oBatb 00MEH ONBITOM MeXK1Y MYHHIHMIAJTbHBIMHA 00PA30BAHUAMM:

o [IpoBecTu pernoHaIbHYI0 KOH(DEPEHINIO yUuTeNnel XUMUHU ¢ Tipe3eHTalueill 3pPEeKTUBHBIX MTPAKTHUK KO -IH]IEPOB.

o Co3natp Ha caiite PO 6ank MeToaMYECKMX MaTepHajIoB Mo MoAroToBke k OI'D 1o XMMUU C yUeTOM pPerHOHaTbHON Crieln(DUKH.

VYuer pernonanbHoil ciennduku Jlunemnkoit 061acTi mo3BoJseT:
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1. IMoBBICHTH MOTHBALMIO O0YYAIOIIMXCH YEpe3 CBiI3b M3y4aeMOT0 Marepuaia ¢ pealbHbIMH IMPOOJEeMaMH PETHOHA (DPKOJIOTHS,
HIPOMBIIIJICHHOCTb).

2. YcewInTh NPaKTHYeCKYI0 HANPaBJIEeHHOCTb OOYYEHHUS 4yepe3 HCIOJIb30BAaHHE PETHOHAIBHBIX JAHHBIX B PACUETHBIX 3ajadax M
IPAaKTUYECKUX paboTax.

3. O0ecneynTh NPOGOPHEHTALNMOHHBINH ACHEKT YepPe3 3HAKOMCTBO C MPEANPUATUAMU XUMUYECKOW OTPACIId PETUOHA.

4. OOecnieynTh aAPECHOCTH METOAMYECKOM IOMOIIM IIKOJAM C HM3KAMHU pe3yJlbTaTaMHd Ha OCHOBE AaHAJIM3a MYHULIMIAJIBHBIX
pasnuyui.

Peanuszanusi mpencTaBiIeHHBIX PEKOMEHIAIM MO3BOJUT HE TOJBKO YIAy4lIUTh pe3yiabTarbl OI'D mo xumuu, HO U chopMUPOBATH Y
00yJaroumxcs 1eJIOCTHOE MPEICTABIICHNE O POJIM XUMHUH B )KM3HU PETUOHA M CTPAHBI B IIEJIOM.
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