PA3JIEJI 1. XAPAKTEPUCTUKA YYACTHHUKOB OI'J

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

11O YYEBHOMY IIPEJIMETY

1.1. Koan4ecTBo! y4aCTHHKOB 3K3aMeHOB 110 yueGHOMY nmpeamMeTy (3a 3 roaa)

Tabnuya 2-1

9K3aMeH 2022 r. 2023 r. 2024 r.
% OT 0011IeT0 Yncia % oT 0011Ier0 yKncia % OT 0011eT0 Ynciia
yel. ye. yel.
y‘-IaCTHI/IKOB y‘IaCTHI/IKOB y‘IaCTHI/IKOB
oro 1382 7,6 1449 7,2 1607 7,2
I'BD-9
1.2.I1poueHTHOE COOTHOILIEHHE IOHOIIEH U JeBylIeK, yyacTBYmux B OI'D (3a 3 roaa)
Tabauya 2-2
2022 r. 2023 1. 2024 r.
IMon % oT o01Iero yucia % oT o01Iero yucia % OT 00I111eT0 Yncia
yen. yer. yen.
YYACTHUKOB YYaCTHUKOB YYaCTHUKOB
Kenckuit 929 51 980 49 1079 4.8
MyxcKoi 453 2,5 469 2,3 528 2,4
1.3.KoaunvecTBo yyacTHukoOB OI'D no yueOHOMY npeaMeTy 10 KATEropusim?
Tabauya 2-3
Ne 2022 r. 2023 r. 2024 r.
n/n Yuacruuin O qell. | % qell. | % qell. | %

! KonnuecTBo yuacTHUKOB OCHOBHOTO MepHo/ia poseenus EI'D
2 Tlepeuennb kateropuii OO MOXeT ObITH YTOUHEH / JIOTIONHEH C yUETOM CHENM(UKH PETMOHATLHOM CHCTEMBI 00pa30BaHus




Ne 2022 1. 2023 r. 2024 1.
n/n Yuacrauin OT'3 Yell. % Yell. % Yerl. %
1 Cpenusisa o61eoopa3oBaTeabHas 1148 83.1 1198 82.7 1371 85.3
IKOJIa
Cpenusig o61eoo6pa3oBaTeabHas
o | mKomac yIIIyOJICHHBIM 4 0.3 5 0.4 7 04
W3YYCHHUEM OT/ICITBHBIX
IPEIMETOB
3. I'umuazus 153 11,1 157 10,8 156 9,7
4. | JInueit 70 5,1 84 5,8 67 4,2
5 [Ipe3uneHTCcKOE KaIeTCKOe 7 0.5 4 0.3 6 04

YUWJINALLE

BbIBO/] 0 xapakmepe uzmenenusn konuuecmea yuacmuurkos OI'3 no npeomemy

B 2024 romy OI'D mo xumum cnaBanu 1607 BBITYCKHMKOB OCHOBHOHM IIKOJIBI OOpa30BaTENbHBIX YYPEKICHHH fora TIOMEHCKOW OO0JIacTH.
['eorpadus mposenerus OI'D B 2024 rogy mo cpaBHEHUIO C MPEABLAYIIMMHU TOIaMH He H3MeHmIach. Hapsiy ¢ roponamu 3a1eliCTBOBaHbI CEIbCKUE
paiionsl tora TromeHckoit oOmactu. Habmiogaercs yBemuuenue umcina ydacTHukoB OI'D mo xumuu Ha 158 yemoBek (9,8%) mo cpaBHEHHIO C
npeasaymuM rogom. B caaue OI'D yuyactBoBanu 1235 BBITYCKHUKOB TOPOJACKUX U 372 BBITYCKHUKOB CEIBCKUX 00Pa30BaTENbHBIX YUPEKICHUH (B
2023 roxy — 1137 u 312 cootBercTBeHHO). Jlons yuamuxcs - ydactHukoB OI'D 3 roponckux mkoi cocraBuwia 76,9% (2023r. — 78,5%). u3
cenbekux mKoa - 23,1% (2023 r. —21,5%),

OcnoBy y4yacTHUKOB OI'D 10 XUMHH COCTaBISIOT ydammecs T. Tromenn — 968 wenosek wim 60,2% ot obmero uncna ygactHukoB OI'D mo
xumun (B 2023 1 - 883 yenosek unu 60,8%) Cpenu cenbCKUX pailOHOB MO-TPEKHEMY THAMPYeT TIOMEHCKHI paiioH: yHMcio ydacTHHKOB 140
yesnoBek Wi 8,7% ot obmiero uncia ydactHukoB OI'D o xumuu (B 2023 roxy — 99 uenoBek win 6,8%). BombIIMHCTBO M3 Y4aCTHUKOB HTOTOBOM
aTTecTaIiy 1Mo XuMun coctaBistioT BeimyckHukH COIII - 1371 yenoseka / 85,3% (2023 r. - 1198 venoseka / 82,7%). U ux KOIUYIECTBO C KaXIbIM
roJoM Bo3pactaeT. Komu4ecTBO BBITYCKHUKOB TMMHA3HM, JIMIIEEB W MPE3UACHTCKOTO KAJETCKOTO YYHIIUING, BEIOMPAIONINX MPEIMET «XHUMHS» B

Ka4C€CTBC 3K3aMECHa I10 BBI60py N3MCHACTCSA HC3HAUUTCIIBHO.




PA3JIEJI 2. OCHOBHBIE PE3YJIBTATBI OI'D 11O ITPEJIMETY

2.1.]lnarpamma pacnpejejeHusi TeCTOBBIX 0a/1710B yuacTHHKOB OI'D o npeamery B 2024 r.
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2.2. Tlunamuka pe3yabraToB OI'D nmo npeamery

Tabauya 2-4
'} (U ——— 2022 r. 2023 r. 2024 r.
i Y yeol. % yeo. % yeol. %

@2@» 115 8,3 121 8,4 115 7,2

«3» 398 28,8 344 23,7 414 25,8

«@» 476 34,4 494 34,1 557 34,7

«5» 393 28,4 490 33,8 521 32,4

2.3. Pesyabtarsl OI'D no ATE pernona
Tabnuya 2-5
Ne ATE Bcero «2» «3» «4» «5»
/T YYaCTHUKOB qell. % Yell. % Yell. % Yell. %
1 |201-r. Tromens 968 69 7,1 237 24,5 330 34,1 332 34,3
o | 221-Abatcimii 2 25 1 12,5 2 25 3 375
MYHUITUTIAIBHBIN pailoH 8

3 222 - ApMmoHcE(HHV 1 50 1 50
MYHUITUTIABHBIN pailoH 2

4 223 - ApOMameliCKHfI 1 333 5 66.7
MYHUITUTIAIBHBIN pailoH 3

5 | 224 - bepmowermit 1 25 2 50 1 25
MYHUITUTIABHBIN pailoH 4

g | 220 Baraiickuit 4 30,8 3 23,1 2 15,4 4 30,8
MYHHUIMNIAJIBHBIA palioH 13

7 | 226 - Buxynosckuit 2 25 2 25 3 375 1 12,5
MYHUIIUTIAIBHBIN pailoH 8

g | 227 - I'ommmvanosckuii 2 13,3 2 13,3 4 26,7 7 46,7
MYHHUIMNIAJIBHBIA palioH 15

g | 228 - 3aBonoyKosciii 2 5,6 7 19,4 10 278 17 47,2
TOPOJICKOH OKpPYT 36

10 | 229 - Vicerckuii 12 2 16,7 3 25 5 41,7 2 16,7




Ne ATE Bcero «2» 3» «4» «5»

/T YYaCTHUKOB Yell. % Yell. % Yell. % Yell. %
MYHHULIUIIAJIbHBIA PaliOH

17 | 230 - Mummciomit 3 20 8 533 4 26.7
MYHUITUTIATBHBIN palioH 15

1 | 231 - Kasamcxmit 2 167 1 8,3 4 333 5 41,7
MYHUITUTIAILHBIN paiioH 12

13 | 232 - Hwxueraspuncxuii 2 12,5 5 31,3 5 31,3 4 25
MYHHIIMNIATBHBIA paiioH 16

14 | 233 - Omyrumexuii 2 13,3 3 20 10 66,7
MYHHUIIMNIATBHBINA paiioH 15

15 | 234 - Cramcosciuii 1 11,1 2 22,2 5 55,6 1 11,1
MYHUIIUTIAIBHBIN pailoH 9

16 235 - COpOKI/IHC\IJ(I/II/I } 5 66,7 1 33,3
MYHHUIUTIAIBHBINA pailoH 3

17 | 236 - Tobomciamit 1 8.3 7 58,3 4 333
MYHUIUIAIBHBIN pailoH 12

1g | 237 - Tromenckuii 3 21 42 30 58 414 37 26,4
MYHUIHIIAJIBHBIN paliOH 140

19 | 238 - Ymarckuid 1 9,1 5 45,5 5 45,5
MYHUIHIIAJIBHBIN paliOH 11

20 239 - YHOpOBCKI:II/I } 1 11,1 3 33,3 4 44 .4 1 11,1
MYHUIUTATBHBIN pailoH 9

91 | 240 - HOprumcimit 2 20 2 20 4 40 2 20
MYHHUIUTATBHBIN pailoH 10

29 241 - ﬂJ‘IYTOpOBEKI/II/Iv 1 o5 3 75
MYHHUIUTATBHBIN pailoH 4

03 | 242 - slproscknit 2 13,3 5 33,3 8 53,3
MYHHUIMNIAJIBHBIA palioH 15

24 | 243 - 1. To6OIBCK 174 15 8,6 59 33,9 59 33,9 41 23,6

25 | 244 - . Vimm 65 3 4.6 17 26,2 19 29,2 26 40

26 | 245 - AZMHUHUCTDAIMS . 2 71 10 357 8 28,6 8 28,6
SAnyTopoBck 28




2.4.Pe3yabTaThl 1no rpynnam YYaCTHUKOB IK3aMeHa Pa3JIUYHBIM YPOBHEM MOJATOTOBKH
¢ yuerom Tuna O0?
Tabauya 2-6
e J10J151 y4ACTHHKOB, MOJIyYHBIIHX OTMETKY*
n/n Yuacruuku OI'9 «4» 1 «5» «3», «4» u «5»
«@» «3» «4» «5»
(kayecTBO OOyUCHHUS) (ypoBeHBb OOYYECHHOCTH )
1. EII’(ZIJ‘I‘;’"‘ obweobpasoBareibHas 7.4 26,3 36,1 30,3 66,4 92,6
Cpennsist 001eoopazoBaTebHAS
2. HIKOJIA C YTITyOJIeHHBIM U3Y4YeHHUEM 14,3 14,3 28,6 429 71,4 85,7
OT/ICJIHBIX MPEIMETOB
3. I'mmuazusg 5,8 20,5 26,3 474 73,7 94,2
4. JInneit 6 31,3 28,4 34,3 62,7 94
5. [Tpe3uaeHTCcKOoe KaIeTCKOE YUHITUIIE 100 100 100
2.5.Boigenienne nepeunsi OO, npoaeMOHCTPUPOBABIINX HauGoJ1ee BLICOKHE pe3yabrarsl OI'D mo npeamery®
Tabauya 2-7
Jlons y9acTHUKOB o y4acTHHKOB, JoJist y4acTHHKOB,
No y ’ TOJTyYUBIINX OTMETKH «4» U MOJIYYUBIIMX OTMETKHU
Hasanne OO KomnnuecTso yern. MOJYYUBIINX OTMETKY
n/m Ox «5» «3», «4» 1 «5» (ypoBeHb
(xauecTBO 00OyUEHHS) 00y4YEeHHOCTH)
1 201060 - MAQOY COIII Ne 60 ropona 100 100
TromeHnn 17

3 Tlepeuens kareropuit OO MOXKeET OBITH YTOUHEH / IOTMOJHEH C YUETOM CIENU(BUKH PETHOHATLHON CHCTEMBI 00Pa30BaHHs

4 Vka3biBaeTcs J0JIA 06yqa}01111/1xc51 oT 0611161"0 YHrCiia YYaCTHHUKOB IO IPECAMETY

5 PeKOMCHHyeTCﬂ OPpOBOAWTL aHAJIU3 B Cllydae, €CJIM KOJMYCCTBO YYACTHUKOB B 3TOM (o]0} AOCTATOYHOC JId MOJYYCHHUSA CTATUCTUYCCKU HOCTOBEPHBIX PE3YJbTATOB IJIA

CpaBHCHUA

6




o y4acTHHUKOB, Joist y4acTHHUKOB,
[oig y4acTHHKOB,
Ne MOJIYyYUBIINUX OTMCTKHU «» u MOJTYyYUBIIUX OTMCTKU
Hazaane OO KommaecTso gern. MTOJTyYUBIIIHX OTMETKY
/o O» «5» «3», «4» u «5» (ypoBeHb
(xagecTBO 00yUeHHS) 00y4eHHOCTH)
5 201083 - MAOY rumnasus Ne 83 94,4 100
r.Tromenu 18
3 201021 - MAOY rumuazust Ne 21 01,7 100
ropojaa TromeHu 12
228006 - MAOY 3aBo/10yKOBCKast
4 COII No2 11 20,9 100
201009 - MAOY COIII Ne 9 ropona
5 TromeHu ¢ yriayOneHHbIM U3y4eHUuEM 90,9 100
KpaeBECHUS 11
6 201089 - MAOY COIII Ne 89 r. 90 100
Tromenu 20
7 201027 - MAOY COILI Ne 27 87,5 100
r.Tromenu 16
3 201069 - MAOY COIII Ne 69 ropona 84,2 100
Tromenu 19
2.6.Boiaeaenne nepeuns OO, npoaeMOHCTPHPOBABILKX caMble HU3KHe pe3yabraThl OI'D mo npeamery®
Tabauya 2-8
Tl y9aCTHHKOB, JloJ11 y4aCTHUKOB, Jloy11 y4aCTHUKOB,
Ne Konuuectso MOJIYYUBLIUX OTMETKH «4» MOJIYYMBIIUX OTMETKU
Hasanne OO MOJIYYMBIIUX OTMETKY
/T qell. O u «5» «3», «4» u «5» (ypoBeHb
(xauecTBO OOyUeHUs) 00y4EeHHOCTH)
201095 - MAQOY COIII Ne 95 ropona
L Tromenu umenu K.J[. YmmHckoro 16 37,5 438 625

6 PGKOMCHﬂyeTCH MNpOBOAMTL aHAJIU3 B Clly4dae, €CJIM KOJHNYCCTBO YYACTHUKOB B 3TOM (0]6; JAOCTATOYHOC I HOJYYCHHA CTATUCTUYCCKU HNOCTOBCPHBLIX PE3YyJIbTATOB JISA

CpaBHCHUA

7



JloM% Y4ACTHUKOB, Jlonst y4aCTHHUKOB, J1oJ1s1 y4aCTHHUKOB,
Ne Hassamie OO KonunuectBo HonVaHBIX oTmercy | TOYIMBIIHX OTMETKH «4» MOJYYHBIIUX OTMETKH
n/n qel. ya Y u «5» «3», «4» u «5» (ypoBeHb
«2»
(KauecTBO OOYUCHHS) 00y4EHHOCTH )

21201045 - MAOY COILI Ne45 r. Tromenu 12 33,3 50 66,7
3201022 - MAOY COLI Ne 22 r. Tromenu 18 21.8 55,6 2,2

201063 - MAQY COIII Ne 63 ropona
4 Tromenu 55 16,4 58,2 83,6
5 245004 - MAOY "COII Ne4" . 15.4 615 84.6

SAnyropoBcka 13
6 201102 - MAOY muueit Ne 93 r. Tromenu 21 14,3 41,6 85,7
7| 201088 - MAOY COIII Ne 88 r. Tromenu 32 12,5 594 87,5
9 | 201041 - MAOY COIII Me 41 r. Tromenu 17 11,8 529 88,2

2.7.BBIBO/IbI o xapakTepe pe3yiabTraToB OI'D no npeamery B 2024 roay u B AMHAMHKE

DK3aMeH 10 XMMUU He SBJsIeTCs 0053aTeNIbHBIM U €T0 Yallle BCEro BRIOUPAIOT yJallecs, 3aMHTePECOBAaHHbIE B TAIbHEHIIIEM U3yYeHUH TIPEMETa.
[TocnemHee BpeMst OTMEUAETCsl POCT YHCIIa YYAIIHXCsl, KOTOPBIE HE OCO3HAIOT CEPhe3HOCTh BHIOOPA MPEIMETa, CIIOKHOCTh MPEMETa U HE TOTOBSTCS
K aTTEeCTalluX 10 BEIOPAaHHOMY ITPEIMETY.

Pesynbrarer OI'D no xumuu B 2024 roay no3BoJisil0OT KOHCTATUPOBATh MOBBIILIEHNE O0IIEH yCrieBaeMOCTH 3HAHUMN 110 CPAaBHEHUIO € MPEIbIIYILIUMU
nepuojamu. KauecTBeHHas ycreBaeMOCTb CpaBHMMA C ITPOLLIBIM T'OI0M.

Oo6mas ycieBaemocTth coctaBmia 92,8% (2023 r. — 91,6%; 2022 r. - 91,6%) kauectBenHas ycneBaemocts — 67,1% (2023 r. — 67,9%; 2022 r. —
62,8%)

KonmuuecTBO HEyIOBICTBOPUTEIbHBIX OIIEHOK HE3HAYMTEIBHO HIDKE 10 CPABHEHHUIO C MPOUUIBIM rojoM - 115 genosek / 7,2% (2023 r. — 121
yenosek / 8,4%; 2022 r. — 115 yenosex/ 8,3%)

Bo3pociio KoaruecTBO Y4aCTHUKOB, TIOJTYYHBIIUX OIICHKH YJOBJIETBOPHUTEIBHBIC OIICHKH 33 CUET YBEIIMYCHHUS KOJMUYecTBa ydacTHHKOB OI'D 1o
XUMHHU. B IPOLIEHTHOM OTHOIIEHUH PE3yabTATHI C IPEABLAYIIMMH MEPHOAAMU OTIMYAIOTCS HE3HAYUTENBHO.

OI1ICHKY «yIOBJIETBOPUTEILHOY» MONyurin - 414 uenosek / 25,8% (2023 r. - 344 uenoseka / 23,7%; 2022r. - 398 uenosek / 28,8%)
O1eHKY «X0oporIo» noiayuwin 557 yenosek / 34,7 % (2023 r. — 494 uenosek / 34,1%; 2022 r. - 476 uenosek / 34,4%)



OreHKyY «oTauaHO» monyumin 521 gemoseka / 32,4% (2023 r. - 490 uenoseka / 33,8% ; 2022 r. - 393 uyenosek / 28,4%)

Bricokuii ypoBeHb MOATOTOBKH K WTOTOBOWM aTTECTAMU MO XWMHH MPOJEMOHCTPUPOBAIH ydalluecs 00pa30BaTeIbHBIX YUPEKACHHUNA Topoja
Tromenu: [Ipe3unentckoe kanerckoe yummine, MAOY COIL Ne60, MAOY rumuazust Ne83, MAOY rumuazust No2 1, kauecTBO 00y4eHHUST KOTOPBIX
1o npeamery Boiuie 90%.

Husknii ypoBeHb 0Oy4eHHS MPOASMOHCTPUPOBAIM TaKKe ydaliuecs oOpa3oBaTelbHBIX yupexaeHui ropoaa Tiomenn: MAOY COII Ne95,
MAOY COLII Ne45, MAOY COUI Ne22. JTonst y4aCTHUKOB, MOTYYUBIIUX OTMETKY «2» B 31X COLLI BbITIIE 25%.

Pasznen 3. AHAJIM3 PE3YJIbTATOB BBIIIOJTHEHUS 3AJTAHUNA KUM'

3.1. Kparkas xapakrepuctuka KUM no yuedOHomy npeamery

Namenenuii B OI'D 2024 rona no cpaBuenuto ¢ OI'D 2023 rona Her.
3amaHusi pacmoiOKEHbI MO MPUHIIMITY MOCTENEHHOTO HapacTaHHUs YPOBHS MX CIOXHOCTH. Jlons 3amaHuii 6a30BOTO, MOBBIIMIEHHOTO U BBICOKOTO
YPOBHEH CIIO)KHOCTH COCTaBWIIA B paboTe cooTBeTCTBEHHO 35,24 1 40%.

Pabota cocTouT u3 nBYX YacTei, BKIIOYAOIMUX B ceOs 24 3a1aHusl.

Yacme 1 conepxut 19 3amanuii ¢ KpaTKUM OTBETOM, MOAPa3yMEBAOIIUX CAMOCTOsITeNIbHOEe (POPMYITMPOBAHKE U 3aITUCh OTBETA B BUJIE YK CIa
WM TIOCTIEIOBATENBHOCTH U(p U coaepkuT 14 3amanuii 6a308020 yposHs CI0KHOCTHU (MOPAIKOBBIE HOMepa TuX 3aganuii: 1-3, 5-8, 11, 13-16,
18-19), KoTOpbIC OIICHUBAIOTCS OJJHUM OAJIOM M 5 3aJIaHUI 1n06bIULEHHO20 YPOBHS CIIOKHOCTH (MTOPSAKOBBIC HOMepa 3THX 3aaanuii: 4,9,10,12,17),
KOTOpBIE OlLlIEHWBalOTCA NByMsi Oamnamu. [lpu BceM cBoeM pa3nuyuM 3aJaHUs dTOW YacTH CXOJHBI B TOM, YTO OTBET K KaXJAOMYy M3 HHX
3aMMChIBAETCs KPATKO B BUJIE OJJHOM LU(PBI WIIM MTOCIIEA0BATEILHOCTU HUGD (ABYX WU TPEX).

3ananus ¢ 06a30BBIM YPOBHEM CJIOKHOCTU IMPOBEPSIOT YCBOCHHE 3HAYMTENLHOTO YHMCIa JJIEMEHTOB COJEp)KaHUsl Kypca XHUMHH 8-9 KIIaccoB:
3HAHHWE S3bIKA HAYKH, OCHOBHBIX XMMHYCCKHX ITOHSITHH, OOIIMX CBOWCTB KJIACCOB HEOPTaHUYECKHX M OPTAaHHYECKUX COCITUHEHUH, METAJIIOB,
HEMETAIJIOB; 3HAHHWE MPU3HAKOB KIACCU(PUKALIUN dIIEMEHTOB, HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB, XMMUUECKUX PEaKIMii; 3HAHUS O BUAAX
XAMHYECKHUX CBSI3EH U Jp.

3amaHusl TOBBIIIEHHOTO YPOBHS CIOKHOCTH TPOBEPSIOT YCBOCHHE CIIEAYIOIIET0 y4eOHOro MaTepuaia: BaJCHTHOCTb, CTENEHb OKHUCICHUS
XUMHUYECKHX 3JICMCHTOB;, XHMHYECKHE CBOWCTBA TMPOCTBIX W CJIOXKHBIX BEIISCTB; YCIOBHS W TMPU3HAKH NPOTCKAHUS XUMHUYCCKHX PEaKIIHA;
ompejieieHue XapakTepa Cpelabl PacTBOPOB KHUCIOT W INEJIOYeH; KauyeCTBEHHBbIE PEaKIMd Ha HOHBI B PACTBOPE, KAUECTBEHHBIC pPEaKIMU Ha
ra3oo0pa3HbIe BelecTBa (KHCIOPOI, BOJOPO/, YIIACKUCIBIN T'a3, aMMHUAK).

Yacmo 2 cONEPKUT 5 3aJ]aHUI: TPU 33J]aHUST BBICOKOTO YPOBHS CJIOKHOCTH, TIPEAyCMaTpPUBAOIINE pa3BepHyThIi oTBeT (3amanus 20, 21, 22), u
JIBA 3aJJaHKS MPAKTHYICCKOM YaCTH, MTPEIITOJIAraroIINe BRITIOJHEHUE PEATBHOTO XUMHYECKOTO IKCTIEpUMEHTA U O(OPMIICHHE €T0 Pe3yIbTaToB.
3aganue 20 onieHUBaEeTCsI MaKCUMabHO 3 Oaia, 3amanue 21 — 4 0aia, 3aganue 22 — 3 6amia.

7 HpI/I (I)OpMI/IpOBaHI/II/I OTYCTOB IO MHOCTPAHHBIM S3bIKAM PCKOMCHAYCTCS BBIACIATh OTACIBHBIC MTOAPA3ACIIbI 11O YCTHOﬁ M 10 MMCbMEHHOM YacTsIM dK3aMeHa.



3a7aHusl BBICOKOTO YPOBHS C Pa3BEpHYTHIM OTBETOM (YacTh 2) MPOBEPSIOT YCBOCHHUE CICIYIOIIMX 3JICMEHTOB COJCPIKAHHS: CIIOCOOBI
[IOJIyUEHUS U XUMHUYECKHE CBOMCTBA pa3IMYHBIX KJIACCOB HEOPraHMYECKUX COEAMHEHUN, pEakUd HOHHOIO OOMEHa, B3alMMOCBSA3b BELIECTB
pa3IMYHBIX KJIACCOB, KOJIMYECTBO BEIECTBA, MOJISIPHBIN 00beM U MOJISIpHAsi Macca BEIIeCTBA, MAacCOBast 10JIs1 PACTBOPEHHOI'O BEIECTBA.

Brimonnenue 3a1anuii 3Toro Buaa npeanoiaraetT copMupoBaHHOCTh KOMITJICKCHBIX YMEHUI:

- cocmasnsams SIEKTPOHHBIN 0ajJaHC U ypaBHEHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHOM peaklnu;
- 00vsCHAMb 00YCIOBIEHHOCTh CBOMCTB U CIIOCOOOB MOJIYYEHUS BEILIECTB UX COCTABOM U CTPOEHUEM; B3aUMOCBSI3b HEOPIaHUUYECKUX BEILIECTB;
- nP0800UMb KOMOMHUPOBAHHBIE PACUETHI IO XUMUYECKUM YPABHEHUSIM.
[Tpu Bemonnennu 3aganus 20 HEOOXOIUMO HAa OCHOBAHUHM CXEMbI PEAaKIMH, IPEICTABICHHON B €ro YCIOBUH, COCTAaBUTh 3JIEKTPOHHBIN OanaHCc u
YpaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIUHU, ONPEAEIUTh OKUCIUTENb U BOCCTAHOBUTEb.
[Tpu BbmonHeHUM 3amaHusi 21 HEOOXOIMMO COCTAaBUTH YPABHEHUS PEaKUMi MO 3aJaHHON cXeMe NpEeBpalIeHWH BEHIECTB. BBIMOIHEHHE 3TOro
3aJ]aHusl MO3BOJISET MIPOBEPUTH 3HAHMSI CITIOCOOOB MOYUEHUS BEIIECTB M UX XUMUYECKHX CBOMCTB; YMEHUN COCTaBJIATh MOJICKYJSPHbIC U HOHHbIE
YpaBHEHUE ATUX PEAKIIUH.
3ananue 22 npencraBiseT coO000 KOMOMHHPOBAHHYIO 337a4y, B OCHOBE KOTOPOH JiBa THIA pacyeTOB: BHIYMCIEHUE MACCOBOU JIOJIM PACTBOPEHHOIO
BEIIIECTBA B PACTBOPE M BBIYMCICHHE KOJINYECTBA BEIIECTBA, MACCHI HIIM 00bEeMa BEIIECTBA MO0 KOJIMUYECTBY BEIIECTBA, MACCE UM 00BEMY OJJHOTO U3
pEareHToB UM MIPOJYKTOB PEAKLIUH.

Ilpakmuueckasa wacms BKIIOYaeT 3a1aHus 23 U 24 U MO3BOJISET NIPOBEPUTh YCBOCHHWE 3HAHUI M YMEHHI IO CIEIYIOIIMM TEMaM: pEIIeHHe
JKCIIEPUMEHTANBHBIX 3a1a4 1o teme «Hemetamnsl [IV— VII rpynn u ux coeguneHuit»; «MeTaabl U UX coelMHEHUs». KadecTBeHHbIE peakiuu
Ha WOHBI B pacTBOpe (XJOpHI-, MOAHI-, Cynbdar-, KapOOHAT-, CHIMKAT-, (ochaT-, THAPOKCUI-UOHBI;, HOH aMMOHUS; KaTHOHBI HW3YYE€HHBIX
METaJUIOB, a Takxke Oapus, cepeOpa, KaJJIbIIHMsI, M€ M U Xele3a); npaBwia 0e30mMacHoi paboThl B IIKOJIBHOM J1abopaTropuu.
Jlaboparopnas mocyma 1 o6 opyamoBaHUe. Pa3nenenue cmeced m ouncTKa BeniecTB. [I[puroToBiieHre pacTBOPOBY.

JI1 BBIOJIHEHUS 3TUX 3aaHUN JJaHO BELIECTBO U MEPEUYEHb U3 5 PEaKTHBOB.

B 23 3agannm HE0OXOAMMO 3amucaTh MOJICKYISIPHBIE YPAaBHEHHS JBYX pEaKIUil, XapaKTepPH3YIOUINX XUMHUYECKHE CBOWCTBA JAHHOTO BEIECTBA,
UCTOJIb3Ys TOJIBKO PEAKTUBBI U3 MPUBEJCHHOTO MEPEYHs U YKa3aTh NPU3HAKU UX NPOTEKaHUs. MaKkcuMallbHOE KOJIMYECTBO OaljioB - 4.

B 24 3amannu HY)XHO MPOBECTH XMMHYECKHE PEAKIIMU MEXy JaHHBIM M BHIODAHHBIMH BEIIECTBAMHM, COOJIOAAs TPaBUIa TEXHUKH O€30MacHOCTH.
MaxkcuManbHOE KOJIMYECTBO OAIIOB - 2.

10



3.2.Ananu3 BbinogHeHusn 3aganuii KUM OI'D B 2024 roay

3.2.1. Craructuueckuii ananu3 BeimoaHeHus 3agannii KM B 2024 rony

OCHOBHBIE CTATHCTHYECKHE XAPAKTEPUCTUKHU BbINoaHeHust 3aganuii KUM B 2024 roay

Tabauya 2-9

Howmep
3a1aHUs
B KM

[IpoBepsiemMble 371€MEHTHI COJIePKAHUS
/ ymeHHS

YpoBeHb
CJIOKHOCTH
3aJJaHus

CpenHuil IpoIeHT
BBIIIOJIHEHHSA®

IIpOLEHT BBITIOIHEHHMS® IO PETHOHY B TPYIINAX,
MOJTYYUBIIUX OTMETKY

«2»

«3»

«4y»

«5»

Bnagenue cucteMoil XMMUYECKUX
3HaHUN U YMEHHUE PUMEHSITh
CUCTEMY XUMHYECKUX 3HAHUH,
KOTOpas BKJIFOYAET BaKHEUIINE
XUMUYECKUE MTOHATHUSA:
XUMHYECKHH 2JIEMEHT, aTOM,
MOJIEKYJIa, BELIECTBO, IPOCTOE U
CJI0’KHO€ BEUIECTBO, OAHOPOIHAS U
HEOJHOPOJHAsA CMECh, IIPEACIIBHO
nonyctumast konuentpamus (ITIK),
KOpPpO3HSI METAIIJIOB, CILJIABbI;
YMEHUE UHTETPUPOBAThH
XMMHYECKHE 3HAHUS CO 3HAHUSIMHU
JIPYTUX y4eOHBIX MPEIMETOB;
BJIaJICHHE OCHOBAMU XUMHYECKOU
IPAMOTHOCTH, BKJIFOUAIOIIIEH:
YMEHHE TPAaBUWJIBHO MCIOJIb30BATh
W3yYECHHBIE BELIECTBA U
MaTepHalibl, B TOM YUCIIE
MUHEpaIbHBIE YI0OpEHUS,
METAJUTbI U CIUJIABbI, TPOJTYKThI

65,2

20

447

67,9

88,7

N
& Boiuncnsiercst o popmyne p = —+ 100%, rme N — cyMMa mepBUYHBIX (AJUIOB, MOJNYYEHHBIX BCEMH YYACTHUKAMH TPYIIIIBI 32 BBINOJHEHUE 3aJaHUs, N — KOJHMYECTBO
nm

Y4YaCTHHUKOB B Irpynmne, m — MaKCHUMAaJIbHBIN HCpBH‘IHHﬁ Oast 3a 3aJlaHuC.
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Howmep
3a1aHUs
B KM

[TpoBepsiemMble HIIEMEHTHI COAEPKAHUS
/ ymeHHS

YpoBeHb
CJIOKHOCTH
3aJJaHus

Cpenuuii IpoIeHT
BBITIOJTHEHHS®

IIpOLEHT BBITIOIHEHHMS® IO PETHOHY B TPYIINaX,
MOJTYYUBIIUX OTMETKY

«2»

«3» «4»

«5»

nepepadoTKH MPUPOTHBIX
WCTOYHUKOB YTJIEBOJIOPOIOB (YIS,
MIPUPOIHOTO Ta3a, He(TH) B OBITY,
CEITbCKOM XO3SIHCTBE, Ha
MIPOU3BO/ICTBE M TOHUMaHHE
3HAYCHUs )KUPOB, OCIIKOB,
YIIIEBOOB JJIsl OpraHu3Ma
YeJI0BEKa; YMEHHUE MPOTHO3UPOBATH
BJIMSIHUE BEIECTB U XUMUYECKUX
MIPOIIECCOB HAa OPTaHU3M YeJI0BEKa

U OKPY>KAIOIIYIO IPUPOJIHYIO CPERY

YMeHue o0bsSCHATh CBSI3b
I0JIOXKEHHUS JIEMEHTA B
[Iepuonnueckont cucreme ¢
YHCJIOBBIMU XapaKTePUCTUKAMU
CTPOEHMS AaTOMOB XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsn sapa,
o0111ee YUCIIO AIEKTPOHOB),
pacnpeziesieHueM 3JIeKTPOHOB 110
OHEPreTUYECKUM YPOBHSAM aTOMOB
MEPBBIX TPEX NMEPHUOJOB, KallUs U
KaJIbLIUs; YMEHUE UCIIOIb30BaTh
MOJIETH JIIs1 OOBSICHEHUSI CTPOEHUS
aTOMOB M MOJIEKYJI

91,2

56,5

88,2 94,4

97,7

[IpencraBnenue o NepuOINIECKON
3aBHCUMOCTH CBOMCTB XMMHUYECKHX
AJIEMEHTOB (paauyc aToMa,
3JIEKTPOOTPHUIIATEIBHOCTB ),
MIPOCTHIX U CIIOKHBIX BEIIECTB OT
MIOJIOKEHMS HIIEMEHTOB B
Ileproanueckoit cucreme (B MaJIbIX

78,8

52,2

69,1 82,2

88,7

12




Howmep
3a1aHUs
B KM

[TpoBepsiemMble HIIEMEHTHI COAEPKAHUS
/ ymeHHS

YpoBeHb
CJIOKHOCTH
3aJJaHus

Cpenuuii IpoIeHT
BBITIOJTHEHHS®

IIpOLEHT BBITIOIHEHHMS® IO PETHOHY B TPYIINaX,
MOJTYYUBIIUX OTMETKY

«2» «3» «4»

«5»

MEePUO/IaX U TJIABHBIX MOJATPYIIIAX)
Y 2JIEKTPOHHOI'0 CTPOCHUS aTOMa

YMeHue onpeaensaTh BAJICHTHOCTh
U CTETIeHb OKUCJICHHS] XUMHYECKHUX
9JIEMEHTOB, 3apsiJi MOHA

81,5

30,4 71 86,8

95,4

YMeHue onpenensiTe BUj
XUMHYECKOH CBSI3U U THII
KPUCTAITUYECKON CTPYKTYPHI B
COEIUMHEHUIX

86

37,4 76,3 92,3

97,7

[IpencraBnenue o0 NepuOAUIECKON
3aBHCUMOCTH CBOMCTB XMMUYECKHUX
3JIEMEHTOB (paJnyc aToMa,
3JIEKTPOOTPHULIATEIHOCTB ),
MIPOCTHIX U CIIOKHBIX BEHIECTB OT
MIOJIOKEHMS HIIEMEHTOB B
[lepuoanueckoit cucreme (B MaJIbIX
NEepUoJIaxX U TIaBHBIX NOATPYIIAX)
Y DJICKTPOHHOTO CTPOSHHS aTOMa;
YMEHHUE OOBSACHATH CBA3b
MIOJIOKEHHSI JJIEMEHTA B
Ilepuonnueckoi cucreMme ¢
YHCIIOBBIMH XapaKTePUCTUKAMU
CTPOEHUS aTOMOB XMMUYECKHUX
9JIEMEHTOB (COCTaB U 3apsf spa,
oO11ee YncIio 3JE€KTPOHOB),
pacripeielIeHueM 3JIEKTPOHOB 110
YHEPreTUIECKAM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPUOJIOB, KATHS U
KaJIBITHSI

78

26,1 63,3 83,3

95,6

Ymenue knaccuuuupoBathb
HEOpPraHMYECKHUE BELIECTBA

77

27 59,9 82,8

95,6
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IIpOLEHT BBITIOIHEHHMS® IO PETHOHY B TPYIINaX,

Howmep YpoBeHb
[IpoBepsiemble 31IEMEHTHI COACPKAHUS HOMYUHMBIINX OTMETKY

Cpenuuii IpoIeHT
BBITIOJTHEHHS®

3ajaHus CIIO’KHOCTH
/ ymeHHS

B KUM 3alanus «2» «3» «4» «5»

YMeHue xapakTepu3oBaTh
¢bu3znyecKkrue 1 XuMHU4YeCcKHe
CBOWCTBA ITPOCTHIX BEUIECTB
(xucnopon, 030H, BOJOPO/I,
rpadur, aimMas, KpeMHUH, a30T,
dbocdop, cepa, XI0p, HATPHIH,
KaJlnii, MarHui, KaJIbIIHi,
QATIOMHUHHUM, KeJle30); CI0KHBIX
BEIECTB, B TOM YHCJIC UX BOJHBIX
pacTBopoB (BOoAa, aMMHUaK,
XJIOPOBOJIOPOJ, CEPOBOAOPO/I,
OKCH/JIbI ¥ TUAPOKCHUIBI METAJIOB
I-1IA rpynn, amomunus, meau(1l),
nuHka, sxenesa(ll u I1I); okcuap
nemetasuioB: yraepoga(ll u IV),
kpemauA(IV), azorta u pochopa(Ill
u V), cepoi(IV u VI), cepuucras,
cepHasi, a30THCTas1, a30THAs,
dbocdopnas, yroipHas, KpeMHHEBas
KHCIIOTA U UX COJIN)

b 56,5 13 30,7 56,6 86,6

YMeHHe xapakTepu30oBaTh
¢bu3nyeckue 1 XUMHUECKUE
CBOWCTBA MPOCTHIX BEUIECTB
(xucnopon, 030H, BOJOPOL,
rpadurt, anmMas, KpeMHUH, a30T,
9 docop, cepa, xs0p, HaTPUH, IT 45,8 12,6 21,7 441 69,3
KaJIkii, MarHUi, KaJIbITH,
AIFOMUHUH, KeJe30); CIIOKHBIX
BELIECTB, B TOM UMCJI€ UX BOJHBIX
pacTBOpoOB (BO/a, aMMHUAK,
XJIOPOBOAOPOJ, CEPOBOJOPOS,




Howmep
3a1aHUs
B KM

[TpoBepsiemMble HIIEMEHTHI COAEPKAHUS
/ ymeHHS

YpoBeHb
CJIOKHOCTH
3aJJaHus

Cpenuuii IpoIeHT
BBITIOJTHEHHS®

IIpOLEHT BBITIOIHEHHMS® IO PETHOHY B TPYIINaX,
MOJTYYUBIIUX OTMETKY

«2»

«3» «4»

«5»

OKCH/JIBI ¥ TUAPOKCHUIBI METAJUIOB
I-1TA rpynmn, amromunus, meau(1l),
uuHka, sxenesa(Il u 11I); okcuas
HemetasuioB: yraepoga(ll u IV),
kpemuus(IV), azora u pocdopa(Ill
u V), cepoi(IV u VI), cepuucras,
CepHasi, a30THCTas1, a30THAS,
dbocdopHas, yronbpHas, KpeMHUEBas
KHUCJIOTA ¥ UX COJIH);
MIPOTrHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA
BEIIECTB B 3aBUCUMOCTHU OT UX
COCTaBa M CTPOCHHUS, TPUMCHCHHE
BEIIECTB B 3aBUCUMOCTHU OT UX
CBOMCTB, BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX
MPEBPALLICHUH B Pa3JIMYHBIX
YCIOBUSX

10

YMeHHe xapakTepu30oBaTh
¢bu3nyeckue 1 XUMHUECKUE
CBOMCTBA, IPOTHO3UPOBATh U
XapaKTepu30BaTh CBOWCTBA
BELIECTB B 3aBUCUMOCTHU OT UX
COCTaBa U CTPOCHMUSI, IPUMEHEHHE
BELIECTB B 3aBUCUMOCTHU OT UX
CBOMCTB, BO3MO>KHOCTh
MPOTEKAaHUS XUMHUECKUX
MIPEBPALIEHUN B pa3IU4HbIX
YCIIOBHSIX

62,4

13,5

34,7 64

93,6

11

YMmeHue kinaccupuupoBaTh
XUMHUYECKHE PeaKIuu

68,1

16,5

50,5 70,2

91,4

15




Howmep
3a1aHUs
B KM

[TpoBepsiemMble HIIEMEHTHI COAEPKAHUS
/ ymeHHS

YpoBeHb
CJIOKHOCTH
3aJJaHus

Cpenuuii IpoIeHT
BBITIOJTHEHHS®

IIpOLEHT BBITIOIHEHHMS® IO PETHOHY B TPYIINaX,
MOJTYYUBIIUX OTMETKY

«2» «3» «4»

«5»

12

Hannuune npakTHuecKux HaBBIKOB
TUTAHUPOBAHHUSI U OCYIIECTBIICHHS
CIIEYIOIINX XUMUIECKUX
AKCIIEPUMEHTOB: H3yUCHUE U
onucanne GU3NIECKUX CBOUCTB
BEIIECTB; 03HAKOMJICHUE C
(U3HYECKUMU U XUMUYCCKUMU
SIBIICHUSIMU; OTIBITHI,
WJUTIOCTPUPYIOIINE MPU3HAKH
MPOTCKAHHS XMMUYCCKHX PEaKITHii

57,1

8,7 33,8 60,3

82,9

13

Brnagenne cucteMo XUMHYECKHAX
3HaHUU U YMEHUE MPUMEHSATh
CUCTEMY XUMHYECKUX 3HAHUH,
KOTOpas BKJIFOYAET TEOPUIO
AJIEKTPOJIUTUYECKON JUCCOIHAITTT

69,8

14,8 41,8 79,5

93,9

14

YMeHHe COCTaBIATh
MOJIEKYJISIPHBIE U HOHHBIE
ypaBHEHMs peakluil (B TOM 4HCIIe)
peakIyii HOHHOTO 0OMeHa

63,3

52 31,4 72,7

91,4

15

Bmagenne cucteMoi XUMHYECKUX
3HaHUN U YMEHHE PUMEHSTh
CUCTEMY XUMHYECKUX 3HAHUH,
KOTOpasi BKJIFOUAET BayKHEUIINE
XHUMHYECKHE TTOHATHS
OKHUCIIUTENLHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH,
OKHCJIUTENh U BOCCTAHOBUTEIIb;
YMEHUE ONPEEHATh OKUCTUTEND U
BOCCTAHOBHUTED

83,1

34,8 68,4 90,7

97,5

16

Biagenue / 3HaHNMe OCHOB:
6e30macHoOi paboThI C

54,8

16,5 43,2 56,6

70,6

16




Howmep
3a1aHUs
B KM

[TpoBepsiemMble HIIEMEHTHI COAEPKAHUS
/ ymeHHS

YpoBeHb
CJIOKHOCTH
3aJJaHus

Cpenuuii IpoIeHT
BBITIOJTHEHHS®

IIpOLEHT BBITIOIHEHHMS® IO PETHOHY B TPYIINaX,
MOJTYYUBIIUX OTMETKY

«2»

«3» «4»

«5»

XUMHYECKUMH BEIIECTBAMH,
XUMHYECKOH MOCYA0U 1
1a00paTOpPHBIM 000PYIOBAaHHEM;
npaBui1 6€30MacHOr0 OOpaIIeHHS C
BEIIECTBAMH, UCIIOJIb3yEMbIMH B
MTOBCETHEBHOM JKU3HHU, TIPABHII
MTOBE/ICHUS B LIEJISIX COCPEKCHHUS
3JI0pOBbS U OKpYKaroIIen
MIPUPOTHON CpeIbl; TOHMMAHUE
Bpe/a (0macHOCTH) BO3JCHCTBUS Ha
KUBBIC OpPTraHU3MBbI OIIPEICIIEHHBIX
BEIIECTB; CIIOCOOOB YMEHBIICHUS U
MIPEIOTBPALICHUS X BPEIHOTO
BO3JEUCTBUA

17

Hannyne npakTH4ecKuX HaBBIKOB
TUTAHUPOBAHUS U OCYILIECTBICHHUS
CIIEAYIOMINX XUMHUECKUX
HKCHEPUMEHTOB: IPUMEHEHUE
WHJIUKATOPOB (JIakmyca,
MeTHJIOpaHka 1 heHonpTanenHa)
JUTSL OTIPEICIICHUS XapaKTepa CpeIbl
B PAacTBOpax KUCIOT U IIET0YeH;
XUMHAYECKHE IKCTIEPUMEHTHI,
WLTIOCTPUPYIOIIUE PU3HAKU
MPOTEKaHUS PEaKIUi HOHHOTO
o0MeHa; Ka4yeCTBEHHbIE peaKIMH Ha
MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax MOHBI: XJIOPU/-,
OpoMuI-, HOIUI-, Cybdart-,
¢docdar-, kapOoHaT-, CHIINKAT-
AHMOHBI, THAPOKCH/I-HOHEI,

45,1

5,7

17,3 45,2

75,9

17




IIpOLEHT BBITIOIHEHHMS® IO PETHOHY B TPYIINaX,

Howmep YpoBeHb
[IpoBepsiemble 31IEMEHTHI COACPKAHUS HOMYUHMBIINX OTMETKY

Cpenuuii IpoIeHT
BBITIOJTHEHHS®

3ajaHus CIIO’KHOCTH
/ ymeHHS

B KUM 3alanus «2» «3» «4» «5»

KaTHUOHBI aMMOHHSI, MATHHSI,
KaJIbIIMS, AJTFOMUHUS, JKkere3a (2+)
u xenesa (3+), meau (2+), uuHKa

Brnanenue ocHoBaMU XMMHUYECKOI
IPAMOTHOCTH, BKJIFOYAOILICH:
HaJIM4Yue OIbITa paboThI C
Pa3IMYHBIMU HCTOYHUKAMH
nH(pOpMALIUY IO XUMUH (Hay4yHas
Y Hay4HOIIOMYJISIpHAs JTUTEpaTypa,
CIIOBapH, CIIPaBOYHUKHU, HHTEPHET-
pecypchl); yMEHHE HHTETPUPOBATh
XUMHYECKHUE 3HAHUS CO 3HAHUSIMU
JPYTUX Y4eOHBIX MTPEIMETOB

18 b 72,6 14,8 53,6 79,5 93,1

[IpencraBnenus o
3aKOHOMEPHOCTSX U
MMO3HABAEMOCTH SIBJICHUIN IPUPOABL,
MMOHUMaHHE 00BEKTUBHOM
3HAYUMOCTH OCHOB XUMHUYECKOU
HayK{ Kak 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTA
o0uiei KyabTypbl U IPaKTUYECKOI
NEeSATEIbHOCTH YETIOBEKA B
YCJIOBHUSIX COBPEMEHHOTO
o0IiecTBa; MOHUMaHNE MeCTa
XUMHUU CPEIH IPYTUX
€CTECTBEHHBIX HAYK; BIIaJICHHUE
OCHOBAaMH XUMHUYECKOI
IPAaMOTHOCTH, BKJIFOUAIOIIEH
yMeHHe 00bEKTUBHO OIICHUBATH
MH(OPMAIIHIO O BEIIECTBAX, UX
MIPEBPAICHUSIX W MPAKTHUYECKOM

19 b 40 3,9 14,7 37,3 70,8




Howmep
3a1aHUs
B KM

[TpoBepsiemMble HIIEMEHTHI COAEPKAHUS
/ ymeHHS

YpoBeHb
CJIOKHOCTH
3aJJaHus

Cpenuuii IpoIeHT
BBITIOJTHEHHS®

IIpOLEHT BBITIOIHEHHMS® IO PETHOHY B TPYIINaX,

IMOJIyYUBIIUX OTMCTKY

«2»

«3»

«4»

«5»

IIPUMEHEHUU U YMEHUE
UCIIOJIb30BATh €€ JUTS PEIICHHSI
y4eOHO-TI03HABATENIbHBIX 33]1aY;
YMEHHE TPEICTABIIATh PE3YIbTAThI
SKCHEpUMEHTa B (JOpME BBIBOJIOB,
JI0Ka3aTeJIbCTB, IPApHKOB U
Ta6JII/III W BBIABJIATH OMIIUPUYCCKHUE
3aKOHOMEPHOCTH

20

YMeHHne COCTaBIISITh
MOJIEKYJISIPHBIE U HOHHBIE
YPAaBHEHUs pEaKIyii, B TOM 4UCIIE
OKHUCJIUTENBHO-
BOCCTAHOBUTCIBbHBIX peaxunﬁ

58

28,8

61,6

88,5

21

YMeHue cocTaBisITh
MOJICKYJIIPHBIC U HOHHBIC
ypaBHEHUS pPeaKiuii, B TOM YHUCIIE:
peakIuii HOHHOTO OOMEHa,
OKHUCIIUTEIHHO-
BOCCTAaHOBUTCIIBHBIX peaKHHfI;
WUTIOCTPUPYIOIINX XUMHUYECKHE
CBOWMCTBA M3YYCHHBIX KJIACCOB/
TPy HEOPTaHUYECKHUX BEIIECTB,
MOATBCPIKAAIOIUX TCHETUYCCKYIO
B3aMIMOCBSI3b MEXKy HUMU

42,3

1,7

13,1

39,9

76,9

22

YMeHue BIYUCIAT / TPOBOIUTH
pacuéTel MacCOBOM IO BEIIECTBA
B PacTBOPE; 10 ypaBHEHUSIM
XUMHUYECKHUX PEAKIIUHA HaXOAUTh
KOJIMYECTBO BEIECTBA, 00BbEM U
MaccCy peareéHTOB WM IPOAYKTOB
peakuuu

39,8

1,2

5,9

34,9

80,6

19




Howmep
3a1aHUs
B KM

[TpoBepsiemMble HIIEMEHTHI COAEPKAHUS
/ ymeHHS

YpoBeHb
CJIOKHOCTH
3aJJaHus

Cpenuuii IpoIeHT
BBITIOJTHEHHS®

IIpOLEHT BBITIOIHEHHMS® IO PETHOHY B TPYIINaX,
MOJTYYUBIIUX OTMETKY

«2»

«3» «4»

«5»

23

Hanuune npakTuyeckux HaBBIKOB
IJIJAHUPOBAHUS U OCYIIECTBICHUS
CJIEIYIOIIUX XUMHUYECKUX
JKCIEPUMEHTOB: IPOrHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA
BEILIECTB B 3aBUCUMOCTHU OT UX
COCTaBa M CTPOCHUS, TPUMEHEHHUE
BEILIECTB B 3aBUCUMOCTHU OT UX
CBOMCTB, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX
MPEBPALLICHUH B Pa3JIMYHBIX
YCIIOBUSIX; UCCIIEOBAaHUE U
ONMCaHue CBOMCTB
HEOPraHUYECKHUX BEILECTB
Pa3IUYHBIX KJIACCOB; U3yUCHUE
B3aUMOJICHCTBUS KHCIIOT C
MeTaJuTlaMH, OKCHJIaMH METAILJIOB,
PacTBOPUMBIMH U
HEPaCTBOPUMBIMHA OCHOBAaHUSIMH,
COJIIMM; TIOJTyYE€HHE
HEpPAaCTBOPUMBIX OCHOBAHUI;
MIPUMEHEHHUE UHJIUKAaTOPOB
(Jrakmyca, METUIIOpaHKa U
benondranenna) Ans onpeaeneHus
XapakTepa cpebl B pacTBOpax
KHUCJIOT U IIEJIOYEH; BRBITECHEHHE
OJTHOTO MeTaJula IPyTruM U3
pacTBOpa COJM; UCCIIEIOBAHUE
aM(pOTEpHBIX CBOMCTB
TUAPOKCHUJIOB aJTIOMUHUS U LIMHKA;
XUMUYECKHUE IKCTICPUMEHTHI,

65,4

4,3

36,7 73,2

93,4

20




Howmep
3a1aHUs
B KM

[TpoBepsiemMble HIIEMEHTHI COAEPKAHUS
/ ymeHHS

YpoBeHb
CJIOKHOCTH
3aJJaHus

Cpenuuii IpoIeHT
BBITIOJTHEHHS®

IIpOLEHT BBITIOIHEHHMS® IO PETHOHY B TPYIINaX,
MOJTYYUBIIUX OTMETKY

«2»

«3» «4»

«5»

WUTIOCTPUPYIOIIHE TPU3HAKH
MPOTEKaHUS PEAKIIUH HOHHOTO
0o0MeHa; Ka4eCTBEHHBIC PEaKIMy Ha
MPHUCYTCTBYIOIIUE B BOJAHBIX
pacTBOpax MOHBIL: XJIOPUI-,
Opomua-, HoAua-, Cynbdar-,
docdar-, kapOboHAT-, CUITHKAT-
AQHHOHBI, TUPOKCU/I-UOHBI,
KaTHOHBI aMMOHUSI, MarHHs,
KaJIbIIMS, ATFOMUHUS, JKele3a (2+)
u xenesa (3+), meau (2+), nUHKA;
YMEHUE MPEICTABIISATh PE3YIbTAThI
JKCIIEPUMEHTA B (DOpME BBIBOJIOB,
JI0Ka3aTeNnbCTB, TPaGuKOB U
Ta0JINII ¥ BBISIBJIATH YMITUPUUIECKUE
3aKOHOMEPHOCTH

24

Brnanenue/snanue ocHOB:
OCHOBHBIMH METOJJaMH HAyYHOT'O
no3HaHus (HabJroIeHue,
U3MEepeHue, IKCIIEPUMEHT,
MOJIETUPOBAHUE) NIPU U3yUYEHUU
BEIIECTB M XUMHUYECKHUX SIBICHUH;
yMeHHe chopMyIupoBaTh
npobIeMy U MPEUIOKUTh ITYTH €€
pelienus; 6e30macHoi paboThI ¢
XUMUYECKHMH BEIIECTBAMH,
XUMHUYECKOH TIOCYI0U U
71a00paTOPHBIM 000PYJOBaHUEM;
MpaBHJIaMu O€3011aCHOTO
oOparlleHus C BEIeCTBAMU,
WCTIOJIh3yEMBIMHU B TIOBCETHEBHOM

83,2

41,3

75,6 87,3

94,1
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Howmep YpoBeHb . IIpOLEHT BBITIOIHEHHMS® IO PETHOHY B TPYIINaX,
[IpoBepsiemble 31IEMEHTHI COACPKAHUS CpenHnii IpoIeHT
3a1aHUs CJIOKHOCTH 8 MOJIYYUBIINX OTMETKY
/ ymeHHS BBITIOJTHEHHS
B KM 3a7aHus

«2» «3» «4» «5»

KHU3HH, IPAaBUIAMU TIOBEACHUS B
HEJSIX COSpeKECHUS 37J0POBbS U
OKpPY’KaroIleH IPUPOIHON CPEJIbI;
MMOHUMaHHKE Bpesia (OMacCHOCTH)
BO3/CHUCTBUS HA KHUBBIC OPraHU3MBI
OIpeIeNIEHHBIX BEUIECTB, CIIOCO00B
YMEHBUICHHUS U TIPEIOTBPAIICHUS
UX BPEIHOTO BO3JICHCTBUS

o 3ananus 6a30BOro ypoBHs (C MPOLIEHTOM BBINOIHEHUS HUXKeE S50)
Huskuii cpeHuii MPOIEHT BBIMOJIHEHUS MMEIOT CIIEAYIOIINE 3a1aHus 0a30Boro ypoBHs cioxuoctu: 1 (65,2%); 8 (56,5%); 16 (54,8%); 19 (40%).
Campblil HU3KMI NPOLIEHT BbINOJHEHUS B 3aaHuu 19 (40% BbIIIOJIHEHUS), KOTOPOE HAIIPABIIEHO HA BJIAJIEHUE OCHOBAMU XMMHUYECKON I'PaMOTHOCTH,

BKJIIOUArOIIeH YMCHHC 00BEKTUBHO OLICHHUBATH I/IH(I)OpMaI_[I/IIO 0 BCIICCTBAX, HUX IMPCBpALICHUAX W IIPAKTHYCCKOM IPUMCHCHHU U YMCHHC
HCIIOJIb30BaTh €€ IS peICHUA y‘Ie6HO-HO3HaBaT€J'II>HI>IX 3aaa4,

BrICOKHi POLIEHT BHIMOIHEHHS] UMEIOT CIEAYIOIINE 3a1aHus 0a30BOro ypoBHs cinoxHocTu: 2 (91,2%); 5 (86%); 15 (83,1%)

o 3aJaHus NOBBIIIEHHOTO U BHICOKOT'O YPOBHS (C MPOLIEHTOM BBINOJIHEHUS HUXe 15)
Bce 3a1anus NOBBIIEHHOTO ¥ BBICOKOTO YPOBHSI UMEIOT CPEIHUN IPOLIEHT BBINIOJIHEHUS BhIle 15%.

Cpenu Hux Hanbosiee HU3KHUM MPOLIEHT UMEIOT CIEIYIOIINE 3a/IaHus TOBBIIIEHHOTO YPOBHS CIOXKHOCTH: 9 (45,8%); 17 (45,1%) 1 BBICOKOTO ypOBHS
cnoxHocTH: 21 (42,3%) u 22 (39,8%).

3.2.2.  CopnepkatenbHbIN aHaM3 BeIMOMHEHUs 3anannii KM OI'D

I[aHHBIC Ta6J'II/II_[BI 2-9 Mmo3BOJSAIOT CAciaTb BBIBOJ, 4YTO HauOOJIbIIIEE 3aTPYAHCHUC IIPpU BBIINOJIHCHUN 3aJaHui 0a30BOro YPOBHA BbI3BaJIN
BOITPOCHI MO CIICAYIOIIINM TEMaM:

e BaxHneline XUMHUYSCKUE MOHITUS: XMMUYECKUN DJIEMEHT, aTOM, MOJICKYJIa, BEIECTBO, MPOCTOEC U CIIOKHOE BEIICCTBO, OJHOPOJHAS U
HEOJIHOPOHAs cMech (3a1anue 1)

e XuMHUYECKHE CBOIMCTBA MPOCTHIX BEIIecTB (3aaanue 8).
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e Bianenue / 3HaHHe OCHOB: 06€30MaCHOI PabOTHI ¢ XMMHYECKUMHU BEIIECTBAMHU, XMMHUECKON MOCYA0H U JTaOOpaTOpHBIM 000PYAOBaHUEM;
paBmII OE30MMACHOTO OOPAIIEHHS C BEIECTBAMU, HCIIOIH3yEMBIMH B TIOBCETHEBHOW KU3HU. (3a1anue 16)

e OCHOBbl XMMHUYECKOH TI'PaMOTHOCTH: yMEHHE OOBEKTHBHO OLEHMBATh MH(GOPMALMIO O BEIIECTBAX, MX MPEBPALICHUSIX U MPAKTUYECKOM
NPUMEHEHHH ¥ YMEHHE HCIIOIb30BaTh €€ IS pelleHus yueOHO-TI03HaBaTEIbHBIX 33/1a4 (3aaanue 19).

IIpumepsbl 3a1aHuMii:

3aganue 1.
Bribepure 1Ba yTBEp)KICHHS, B KOTOPBIX TOBOPHUTCS O Cepe KaK O MPOCTOM BEIIECTBE:
1) Cepy NpUMEHSIOT JUIsl ByJIKaHH3ALUH Kay4dyKa.

2) Kuakyro cepy XpaHAT B 000rpeBacMbIX pe3epByapax U TPAHCIIOPTUPYIOT B IUCTEPHAX.
3) B paruon nutaHus clieayer BKIYaTh MPOITYKThI, OOraThie cepoii.

4) Cepa — HEOOXOAUMBIH DJIEMEHT ITUTAHUS PACTCHUH.

5) Cepa BXOAMT B COCTAB MHOTHX OCITKOB. 3alHIIMTE HOMEPA BHIOPAHHBIX OTBETOB.

3amanmue 8.
Kaxkue u3 nepeyncieHHbIX BEIECTBA BCTYNAIOT B PEAKIINIO C OKCHUIOM MarHus?
1) SO3
2) NaxO
3) BaSOq
4) HNOs3
5) KOH

3aganue 16.
W3 nepeuncieHHbIX CyKJIEHUH 0 mpaBuiiax padoThl ¢ BellecTBaMH U 000pyIOBaHMEM B ILKOJIBHOM J1abopatopuu U OBITY BbIOEpUTE BepHOE(-bIe)
cyxaeHue(-s).
1) Bce onbITHI € XJIOpOM MTPOBOJIAT B BHITSDKHOM HIKady.
2) B naGoparopuu pa3peuieHo Uccie0BaTh BKYC BEIIECTB.
3) BreinapuBanue 1 nepeKpUCTAITU3AIMS ABISIOTCS METOJaMH Pa3/IeieHUs OJTHOPOIHBIX CMeCeH.
4) lns mepeMenInBaHus PaCTBOPOB B TPOOHPKE CIENYET 3aKPBITh €€ TOPIIBIIIKO MATbIIEM H BCTPIXHYTH €€.
3anuinuTe B MOJIe OTBETa HOMEP(a) BEPHOTO(-bIX) CYXAeHUSI(-11).

3aganue 19.
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Cynbtar kamus (K2SO4) — XxumMuYeckoe COCIMHEHHUE, COJIb CEPHOIM KHCIOTHI, MIMPOKO HCIOJIB3YeTCs B Ka4yeCcTBe KalMiHOTrO ynoOpenus. Ilpu
[IOJIKOPMKAaX KOPHEII00B (CBEKIIBI, MOPKOBH) B IMOYBY BHOCAT 6 I Kanus Ha 1 M2

Beruucnure maccy (B kmiorpamMmax) cynbdara Kajnus, KOTOPYK0 HaJ0 BHECTM B IOYBY Ha ydacTke Iuomazabto 200 M2 3anummre 4Yucio ¢
TOYHOCTBIO /10 I€CATHIX.

[IpyuunHO¥M 3aTpyIHEHUI IpU BBHINOJHEHUU 3anaHuss 1 u 16 sBiIsSIeTCS HEBHUMATEIbHOC IIPOYTCHUE YCIOBHH 3aJaHUM, YCIOBHE 3aJIaHUS
BBIIIYCKHUK MHOTJA TPAaKTyeT BOJbHO, ONHUPAsCh HA CBOM HEOONbLIONW OMBIT. J[JIs1 yCIIEHMIHOTO BBHINOJIHEHHUS TAKOro poja 3aJaHui HeoOX0IuMO
MOBBIINIATH YUTATEIHCKYIO TPAMOTHOCTD YYAIIUXCS.

Cpennuil npoleHT BblnosHeHus 3a1anuii 1 — 65,2% 1 0co0eHHO HU3KUH 1M0Ka3aTellb B TPYIIE YYaIUXCsl, HOJYYUBIIUX OLEHKU «2» U «3».

3ananne 8 mpoBepseT 3HAHUE CBOWCTB MPOCTHIX M CIIOKHBIX BEIIEeCTB. FIMEHHO B 9THX 3a/laHUSX Y4YaIllHecs UCIBITHIBAIOT 3aTPYIHECHHUS, TaK KaK
HEo0X0UMO BHaJeTh OOJBIIMM 00BEMOM MaTepHaja O KiacCU(UKALUU HEOPraHMYECKMX BEIIECTB, MEXAYHAPOJHOW U 3MIHUPHYECKON
HOMEHKJIAType BEIIECTB, CIIOCO0aX WX MOIXy4eHUs, GU3NIECKUX M XUMHUUECKUX CBOMCTBax. CpenHuil MPOICHT BHIMONHEHM 3a1anus 8 — 56,5 % u
HU3KHE M0Ka3aTeNy IPOCISKUBAIOTCS BO BCEX IPYIIAX yyaluxcs.

3amanue 16 BBI3BIBACT TPYAHOCTH €IIIE M TIOTOMY, YTO B HEM HE YKa3aHO KOJIMYECTBO OTBETOB.

YcnenHomMy BBINOJIHEHHIO 3a1aHusl 16 crnocoOCTBYeT NpaBUIIbHO OpraHU30BaHHOE NPOBEJCHHUE IPAKTUYECKUX paboT. YacTo npakTuyeckue paboThl
B IIKOJIE TIPOBOJATCS B BUJIE JIEMOHCTPAIM MM HE B TIOJTHOM o0beMe. Bee 3To oTpa3miioch B pOIEHTE BIMONHEHUS 3ananuil 16 — 54,8. U naxe
rpymnmna o0yJaromuxcs, TOTyYUBIIMX OTMETKY «5» CIpaBUIACh C JaHHBIM 33/laHUEM C HU3KUM npoueHToM — 70,6 .

3amanne 19 sBiseTcs MPaKTUYECKW HAINPABICHHBIM M MPEAYCMAaTPHBAET HATMYNE XUMHUYECKUX M MaTeMaTH4eCKuX 3HaHWi. He Bce yueHukn
OBICTPO U MPABUIBHO MOTYT MEPEKIIOUYUTCS C MOHATHS OTAEIbHO B3ATOTO XUMHUECKOM 3JIEMEHTA U MOHATHS XMMHUYECKOIO 3JIEMEHTa B COCTaBe
CJIO’KHOTO BEIIECTBA, MPABMIILHO COCTABUTH MTPONOPIIHIO, JIOMYCKAIOT OMIMOKHA B MAaTEMaTHUECKUX pacyeTax.
VIMeHHO 3TO 3a7jaHne UMeeT HU3KHMI MPOILIEHT BBIOJIHEHUS BO BeexX rpymnmnax ydammuxcs — 40%. B rpynme ydamuxcsi, MOJyYUBIIUX OLEHKY «2»—
3,5%. B rpymmne o0yuaromuxcs, MOJIyqHBIINX OTMETKY «5» coctaisieT Bcero 70,8%.

3amaHus TOBBIIIEHHOTO YPOBHS CJIOXHOCTH TPAIUIIMOHHO BBI3BIBAIOT 3aTPYIHEHHS Y YYalIUXCsS PAa3MUYHBIX Tpymi. Mcxons W3 AaHHBIX
TabauIbl 2-9 0co0o0e 3aTpyAHEHUE yJallMecs: UCTIBITAIH MIPH BBIOJIHEHUH 3a1aHuii - 12,17.
e XuMHUECKas peakuus. YCIOBHS U NPU3HAKU MPOTEKAHWS XUMHUYECKUX peakiuil. XuMudyeckne ypaBHeHHs. CoxXxpaHEHHE MAacChl BEUIECTB
IIPU XUMUUECKHUX peakiusx. (3aganue 12).
e [lpu3Haku mpoTekaHus peaklnii HOHHOTO OOMEHa; KaueCTBEHHbBIE PEaKI[K Ha MPUCYTCTBYIOIINE B BOJHBIX pacTBOpax HOHBI (3ananue 17).

IIpumeps! 3aganmii:
3aganue 12
VYcTaHOBUTE COOTBETCTBHE MEXAY PEarupyrolMMU BELIECTBAMH, M IPU3HAKOM NPOTEKAIOUIEH MEXIy HMMM pPEaKLMU: K KaKIOW IO3UIUH,

0003Ha4eHHON OYKBOH, MOA0EpUTE COOTBETCTBYIOLIYIO MMO3ULIMI0, 0003HAYEHHYIO [T POH.
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PEATUPYIOIIMNE BEHIECTBA [TPU3HAK PEAKIINHA

A) BaCO3 u HNO3 1) BbIIEIICHHE OECIIBETHOTO ra3a ¢ 3araxom
B) KOH(p-p) u Al 2) BeINaieHue OEIIoro ocaaka
B) Cu u H2SOu(kiHir.) 3) BBIZICTICHHE OYPOTO rasa ¢ 3amaxomM

4) BeIgeieHre OeCBETHOrO ra3a 0e3 3amaxa
3aganme 17
YcTaHOBUTE COOTBETCTBHE MEXKIY JBYMsI BEUIECTBAMH, B3SATHIMH B BHJIC€ BOJHBIX PAacTBOPOB, M PEAKTUBOM, C IOMOIIBI) KOTOPOI'O MOKHO
Pa3IMYUTh ATH BEIIECTBA: K KaXI0H MO3HUIMH, 0003HAYCHHON OYKBOH, MOAOEPUTE COOTBETCTBYIONIYIO MO3UIUI0, 0003HAYCHHYIO IHU(PPOH.
BEIHIECTBA PEAKTHB

A) KsPOsu KoS 1) nakmyc
b) SO2 u N2 2) KCI
B) NHz u H» 3) LiCl

4) Zn

3amanue 12 nmpemxycMaTpuBaeT 3HAHUS XUMHUYECKUX CBOMCTB MPOCTBIX M CIOXKHBIX BEIIECTB, YCIOBUS M MPH3HAKH MPOTEKAHHUS PEAKIUN MEXKITY
BEIIECTBAMM, YMEHMsI IOJIb30BaThCs Tabiuueld pactBopuMocTd. CpenHui HPOLEHT BBINOJIHEHUS JaHHOro 3ajgaHus — 57,1. JlaHHoe 3amaHue
BBI3BAJIO BO BCEX IPyMMax ydaruxcs.

3aganue 17 mpoBepsieT 3HaAHME KAUECTBEHHBIX PEaKIUil M CBA3aHO CO 3HAHHMEM XMMHUYECKMX CBOMCTB HEOpraHmdeckux BeuiecTB. CpenHuit
IIPOLIEHT BBINOJIHEHUS JaHHOTO 3a1aHus — 45,1. B rpynne yyammxcs, HOTYyYUBIIMX OLIEHKY «2» - 5,7%; B TpyIle ydaluxcs, HOJyYUBLUINX OLIEHKY
«5» - 75,9%.

3amanust 20 — 23 yactu 2 (c pa3BEepHYTHIM OTBETOM) — HauboJjiee CIOKHBbIE B 9K3aMEHAI[MOHHOW paloTe, Tak SBISAIOTCS 3aJaHUSMH BBICOKOTO
ypOBHsI. BhIMTosTHEHHE 3aJaHUI STOTO BHJIA MpeanoaraeT cOpMHUPOBAHHOCTh KOMIUICKCHBIX 3HAHWHA M yMeHui. C 3aJaHUsIMHA BBICOKOTO YPOBHS
CJIO)KHOCTU TPAJAMLMOHHO YCIIEUIHO CIPaBIIAIOTCS ydalldecs C BBICOKMM YPOBHEM IOJTOTOBKH. YUallMecs C HU3KMM YPOBHEM MOATOTOBKU
UCTIBITHIBAIOT OOJIBIINE 3aTPyTHEHHSI, OYEHb YacTO JIa)Ke HE MPHUCTYIAIOT K BHITOJHEHHUIO STHX 33aHUH.

C 3amanuem 20 ycreniHo COpaBWIMCh YYalllMecs TPYIINbI, NOJYYMBIIUX OLEHKY «5» - 88,5%. Cpeau TUNUYHBIX OMIMOOK MPHU BHINOJTHEHUH
3amanust 20 MOYKHO BBIICTHTH: HETIPABHIILHOE OTPE/ICICHNE CTeTIeHEH OKUCIIeHHsI B OMHAPHBIX COSAMHEHUSX; HEYMEHUE UCTIONB30BaTh YPAaBHEHHS
3JIEKTPOHHOI0 OanaHca JUlsl pacCTaHOBKH KOA((UIIMEHTOB B MOJIEKYISIPHOM YpaBHEHHH.

Ipumep:

Hcnonp3ys MmeTon 37eKTpoHHOTO OanaHca, paccTaBbTe KOAG(UIIMEHTH B ypaBHEHUHN PEAKIIMU, CXeMa KOTOPOi
HNO3 + H2S — H2SO4+ NO2 + 4H0

Omnpenenure OKUCIUTETh U BOCCTAHOBUTEIb.
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Bremonnenue 3aganus 21 mo3BojiseT TPOAEMOHCTPUPOBATh KOMIUIEKC 3HAHUM O CHOCO0ax IMMOJIyYeHHs BEIIECTB Pa3UYHBIX KJIACCOB U HX
XMMUYECKUX CBOMCTBAaX; YMEHHMM COCTaBJISTh MOJICKYJISIPHbIE M HWOHHBIE YPaBHEHHE OTUX PpEaKIIHil. Tunuynele OMMOKU: OTCYTCTBHUE
K03 (UIIMEHTOB B YpaBHEHUU PEaKIH, HEMIPaBUIIbHAS 3aMUCh 3apsija HOHA, HEe COKpalIeHbl KO (UIUEHTH B COKPALICHHOM HOHHOM ypaBHEHHUH.
B rpynme oOyuarommuxcs, MOJYYMBIIUX OTMETKY «5» MMEHHO A3TO 3a/laHWe BBICOKOTO YPOBHS CIOKHOCTH HMEET HAWUMEHBIIUN MPOIEHT
BbINOJHEHUS (76,9%). A cpenu ydamuxcs, MOTYYUBIINX OTMETKY «2» CIPaBHIKUCH TOJIBKO 1,7% y4aCTHHKOB 3K3aMEHAIIMOHHOM pabOTHI.

IIpumep:

Hana cxema npeBpamienuii: S — X — NaxSOz — CaSO3

Hanummure MonekynspHbIE ypaBHEHUS PEAKIUH, C MOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH yKa3aHHBIC NpeBpamieHus. (s BTOpoil peakuuu
COCTaBbTE COKPAIIEHHOEC HOHHOE ypaBHECHHUE.

Pemenue 3a1au (3aganue 22) B XKMHYECKOM 00pa30BaHHU 3aHUMAET BAKHOE MECTO, TAK KaK 3TO OJWH U3 MIPUEMOB 00y4EHHsI, [IOCPEACTBOM
KOTOpOro obecneunBaeTcst Oonee rry0oKoe U MOJIHOE YCBOGHHE y4eOHOT0 MaTepHaa 0 XUMHHU U BEIPa0aThIBaeTCs yMEHHE CaMOCTOSATEILHOTO
IPUMEHEHUs NPUOOPETEHHBIX 3HaHUM. YUEHUK JOJKEH NPOJEMOHCTPUPOBATh YMEHUE IPUMEHATh 3HAHUS, CBSI3aHHBIE C TOHATUSMH PacTBOPHI,
KOJINYECTBO BEUIECTBA, MACCa UCXOIHBIX BEIIECTB M MPOIAYKTOB.

[IporieHT BBIMOIHEHUS [0 PA3IMYHBIM IPYIIIaM MO3BOJISIET YTBEPKIATh, YTO yYAIIHECs, MOJTYYUBIINE OTMETKY «2» U «3» HEe YMEIOT pemarb
3agaun. (1,2 u 5,9%). B rpymme oO0yuaromuxcs, MOJYYUBIIAX OTMETKY «5» OOJNBIIMHCTBO YYallUXcs BiiajeeT qaHHbiM ymerueM (80,6%0)

Yarie Bcero ommOKy CBsI3aHbl C HEMPABUIbHBIMH BBIUMCIICHUSIMH MOJIEKYJISIPHOIM Macchl BEIIECTBA, HEMPAaBUIIbLHOM pacCcTaHOBKOM KO3((UIIMEHTOB
B YPaBHEHUH, OIIMOKAMH C MATEMAaTHUYECKUMH BBIUYHCICHUSMH.

IIpumep:

Beruucnure maccy 5%-HOro pactBopa HUTpaTa cepedpa, ¢ KOTOPbIM MOXET IpopearupoBaTh Meib Maccoi 3,2 r. B oTBeTe 3amummTe ypaBHeHHE
pc€aknuuu, o KOTOpOI\/'I I/IJIéT pP€Yb B YCIIOBUHM 3aJjavuu, U MPHUBCIUTC BCEC H€O6X0)II/IMI>IG BBIYUCIICHUA (yKaszaﬁTe CANHUIBI U3MCPCHHA MCKOMBIX
(bU3NUECKUX BETHYUH)

B 23 3amanum, umeromiero xapaktep "wmsiciennozo skcnepumenma', HEOOXOIHMMO 3alMCaTh MOJICKYJISIPHBIE YpaBHEHUS JIBYX pEaKIIHid,
XApaKTECPUIYIOINUX XUMHUYCCKUEC CBOICTBa JAHHOT'O BCHIECTBA, UCIIOJB3Yys TOJBKO PCAKTHBBI U3 MPUBCACHHOIO MEPCUHA M yKa3aTb IPU3HAKU HUX
MPOTEKaHUs. YYEHHK JOJDKeH 3HaTh XMMHUYECKHE CBOWCTBA Pa3HBIX KJIACCOB BEIIECTB, KAUeCTBEHHBIC pPEAaKIMH Ha ATH KJIAcChl, TPaMOTHO
MI0JTb30BATHCS TAOIHIICH PACTBOPUMOCTH.

OcHoBHBIE OIMIMOKHM CBSI3aHBI C HEMPABWJIBHON PacCTaHOBKOW KOI(PPUIMEHTOB, YKa3aHHEM MpHU3HAKa pPEaKlUid TOJIHKO C TOMOIIBIO CTPEIIOK,
YKa3bIBAIONUX HA BBIMIAJCHUE OCaJiKa WJIM BBIICJICHUE Ta3a 0e3 onmucaHUs I[BETa OCaJKa W XapaKTePUCTHK Ta3a. CpeaHui MPOICHT BBITOJHECHUS
JAHHOTO 3aJIaHus JOCTATOYHO BBICOKHH — 65,4%. B OCHOBHOM 3a cUeT y4aluxcs TPYIII, TOTYUYUBITUX OICHKHU «4» U «5».

3amanue 24 TeCHO CBS3aHO C MPEABLIYIINM 3a/1aHue 23 U MPEACTABIACT CO00U "peanvhuiii sxkcnepumenm".
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Yyamuecss UMeI BO3MOXHOCTh YBHJICTh MPU3HAKK MTPOTEKAHUS PEAKIMA U CKOPPEKTHPOBATh OTBET HA Mpeablayliee 3ajanue. [Ipy BRIIOJHCHUH
3TOTO 33JaHKsl SKCIEPTHI OLICHUBAIOT NPaBUiIa OTOOPA U CMEIIMBAHHUS BEUICCTB C COOJIIOICHHUEM MPaBWII TEXHUKH Oe3omacHocTH. [ToaToMy ¢ aTUM
3aJJaHUEM YCIICIITHO CIPABUINCH BCEe IPYIIbI yyaniuxcs. CpeTHUN TPOIEHT BBIITOJIHEHUS JOCTaTOYHO Bhicokuit — 83,2%.

IIpumep:

JlaH pacTBOp CepHOM KHCJIOTHI, a TAKXkKe HA0Op CICAYIOMNX PEAKTHBOB: IUHK, COJITHAs KUCJIOTa, PACTBOPHI Cyib(aTa Maruus, kapOoHaTa HaTpHs,
xsopuaa meau (11).

Hcnonb3ysi TONBKO PEAKTHUBBI U3 MPUBEIEHHOIO IEPEYHS, 3alMIIUTS MOJICKYJSIPHBIC YpaBHEHHS JABYX pEaKIUi, KOTOpPbIE XapaKTePU3YIOT
XUMHYCCKHE CBOMCTBA CEPHON KUCIIOTHI, U YKAXHUTE MPU3HAKKA UX MPOTEKaHUs (HaJIU4Me/OTCYTCTBHE 3araxa y rasa, [[BET 0CaJika WIH PacTBOpa)

3aganmue 24.

[IpoBenuTe XUMHUYECKHE PEAKIIMA MEXKIAY CEPHON KHCIOTOW W BBHIOPAHHBIMH BEIIECTBAMH B COOTBETCTBUU C COCTABJICHHBIMH YpPaBHEHHSMHU
peakuuu, codiroias nIpaBuiia TEXHUKNA O€30M1aCHOCTH, IPUBEIEHHBIE B MHCTPYKLUHU K 3a1aHuio. [IpoBeppTe, NpaBUIIbHO JIM yKa3aHbl B OTBETE Ha
3ajaHne 23 MPU3HAKKU MPOTEKaHUs peakiuii. [Ipu HeOOXOJMMOCTH JIOTIOJTHUTE OTBET HIIH CKOPPEKTHPYUTE €TO.

3.2.3.  AHanu3 MeTanpeaMETHBIX Pe3yJbTaTOB 00YUCHHsI, MOBIHMSBIINX HA BhIONHEHUE 3aaannii KUM

B naHHOM myHKTE paccMaTpUBAarOTCS METAlPEIMETHBbIE Ppe3yJIbTaTbl OCBOEHHMS OCHOBHON 00pa30BaTeNbHOM NporpaMmsel (Jajiee —
MeTanpeIMETHbIE YMEHUs), KOTOPbIE MOTJIM NOBJIMATH Ha BhINoNHEeHKe 3aganuii KM.
Cornacio ®I'OC OOO, nomKHBI OBITH JOCTUTHYTHI HE TOJBKO MpPEIMETHbIE, HO U MeTalpelMEeTHbIE pe3yJIbTaThl OCBOEHHS OCHOBHOMN
00pa30BaTeNbHOI MpOrpaMMbl, B TOM YHCJIE I03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE (CAMOOPraHU3AIM U CAMOKOHTPOJIB).
Bamanus Ne 9 (45,8%), 17 (45,1%), 19 (40%), 22 (42,3%), KOTOpBIE paccCMaTPUBAIU MOAPOOHO B MPEIBIAYIIEM pa3jielic HANPSMYIO CBSI3aHBI C
MoKasareieM CQOPMUPOBAHHOCTH METANPEJIMETHBIX pe3yJbTaTOB OOyYeHHs. YCIEIIHOE pEelIeHHEe ITHX 3aJaHUN BBITYCKHUKAMU TOBOPHUT O
nproOpeTeHN O0YYaroLMMHCA MEeTalnpeIMeTHBIX YMEHHUH, O BBICOKOH cTeneHH c(hOpMHUPOBAHHOCTH «HAJIPEIMETHOr0» KOMIIOHEHTa B BHUJIE,
MeTanpeMETHBIX U MEXIPEIMETHBIX 3HaHUN U yMeHUll. PaccmaTpuBas BeCh MacCUB JJaHHBIX, OUEBUIHO, YTO B YAaCTH JAHHBIX 3aJaHUHA YUUTEIAM
XUMHH €CTh K UeMy cTpeMuThcs. Cpenssis pe3yabTaTUBHOCTD BbINOJIHEHUS MeHee 50% BO BceX YETHIPEX 3alaHUAX, HO YUUTEIb BCEI/Ia CTPEMUTCS
paboTaTh HaJ MOBBIIIEHHEM KauyecTBa OOYYEHHOCTH, K TOBBIIIEHUIO PE3yJIbTaTUBHOCTH BBINOJHEHHUS 33/JaHUN TEKYIIEro, MPOMEXKYTOYHOIO U
UTOrOBOro KoHTpoisisi. K coxaneHuio, B ucrnonb3yemMblx Ha ypoke YMK (q00bIX aBTOpPOB) OYEHb MAallo COAEPXKUTCS 3aJaHUN Ha pa3BUTHE
(GyHKIIMOHAJIBHOW T'PaMOTHOCTH, METaNpeIMETHBIX 3aJad. DTO J100aBisSeT IJs Y4YUTENs JOMOJHUTENbHON paboThl IpU MOJATOTOBKE K YPOKY.
Heo6xoauMo HONOTHUTENBHO UCKATh MaTepHai, MoAOUPaTh 3aaui WM K€ CaMOCTOATENbHO pa3padaTbiBaeT TUAAKTUYECKHH MaTepuai, KOTOPBIi
661 KoppenupoBail ¢ KUM OI'D, orBewan tpeboBanusim 06HOBIeHHBIX PI'OC OOO, 661 HampaBiieH Ha GOPMUPOBAHUE HE TOJIBKO MPEIMETHBIX,
HO U METaIlpeIMETHBIX, U JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS 00pazoBaTeIbHON porpaMMel. HecMOTpst Ha TO, YTO B IOMOJIHUTEIBHOM MaTepuae
(B HaMMuMU y KaXaoro yyacTHuka sk3ameHa OI'D mo xumum) ectb [leprogmueckas cuctema xumuueckux anemeHtoB [[. M. MenneneeBa, rue
0003HaueHBI TPYIIIBI U IEPUO/IbI, HEKOTOPbIE BBITYCKHUKHM 3K3aMEHa MYTalOT IPYIIbI U IEPUOJIbI, TEPSIOTCS B TIABHBIX U MOOOYHBIX 3JIEMEHTaX, He
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BCEr/a 3HAIOT KaKWe M3 HMMEIOLIUXCSI AJIEMEHTOB COOTBETCTBYIOT HEMETalslaM U MeTajula. JTO TOBOPUT O HEC(POPMHUPOBAHHOCTH HEKOTOPHIX
METaNpPeIMETHBIX YMEHUN — «UTEHUE» JTaHHBIX TAOJIUIIBI, aHAJIN3 COACPKAHUS JAHHBIX TaOIHIIBI, YMEHUS MPUMEHSTH U MPEO0OPa30BhIBATH 3HAKU U
CUMBOJIbI XUMUYECKUX MOHATHI. BBIMYCKHUKY MBITAIOTCS ONMUPATHCS Ha CBOIO MaMSATh, BCIIOMUHAIOT KaK OHU MHTEPIIPETUPOBAIIU JaHHbIE TaOIUIIbI
Ha yYpOKE, XOTs BCE JaHHbIE HEMOCPEJCTBEHHO mepen BhimyckHHKOM. Bee 3amanuss KM OI'D no xumuu B OOnbIIed WM MEHbBIIEH CTENEHU
CBSI3aHBI C METANPEIMETHOCTRI0. MeTanpeaMeTHOCTh, (DYHKIIMOHAIbHAS TPAMOTHOCTh HE MOTYT OBITh OTOPBAHBI OT NMPEAMETHOCTH, 3TO COCTaBHbBIC
gacthn mnpenmera. [IpeamerHble 3HaHHST — 3TO ONOpa, 0a3Wc, Ha KOTOPBIA «HAACTPAUBACTCS» METANPEIMETHOCTh, MEXKIPEAMETHOCTD,
GyHKIHOHAIBHAS TPAMOTHOCTh. 3aJaHMs C CaMON HU3KOH CpeaHeil pe3ylbTaTHBHOCTBIO BBINOJIHEHHS — 3T0 3amanus 19 (40%), 22 (42,3%). B
3ananuu Ne 19 HeoOX0IuMO IPOJEMOHCTPUPOBATh 3HAHUS KAaCaTEIIbHO MPEACTABICHUN 0 3aKOHOMEPHOCTSIX U IMO3HABAEMOCTH SIBIICHUH MPUPOJIHI,
MOHMMaHHe O0BEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKU KakK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIeil KyJIbTyphl U
MIPAKTUYECKON JIEATSIHPHOCTH YEIIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBa, MOHMMAHHE MECTa XMMHUU CPEAHM APYTUX €CTECTBCHHBIX HayK;
BJIaJICHHE OCHOBaMH XMMHUYECKOH. 3a/1aua yCIOXKHIETCs, HO TeM 0oJjiee CI0XKHOE 3aJaHKe BBIMOJIHIETCS 0oJiee yCrenHo. 3/1eCh MOXKHO J100aBUTD,
YTO KIACCHU(UKALUIO CIOXKHBIX COSAMHCHUN Ha KJIACCHI OOJIBIMUHCTBO BBITYCKHHKOB BBIMTOJIHSCT MPABHIBLHO, & BOT KIACCH(PUITUPOBATEH CIIOKHBIE
COCIMHEHUS BHYTPU OJHOTIO Kjacca coelWHEeHUH Oe3 ommOOoK He moiydaercs. Ha HemocTaToyHOM ypoBHE MPOUCXOAUT (opMHUpoBaHUE
MEePBOHAYAILHBIX CHCTEMATH3UPOBAHHBIX TIPEJCTABICHUN O BEIIECTBAX, 00 WX MPEBPAIICHUAX H MPAKTUICCKOM ITPUMEHEHHUU. [ 0BOps 0 3a1aHun Ne
22 (42,3%), xak 0 HU3KOPE3yJIbTATUBHOM 3aJaHUM BBICOKOTO YPOBHS CIIOXHOCTH, MOXKHO (PUKCHpPOBATH HEJOCTATOUYHOE YMEHHE O0YyYarouXxcs
MPUMEHATH CIOCOO JCHCTBUS B KOHTEKCTE ydueOHOM 3amaum. [Jisi TeX, KTO YCHEIIHO CIPaBUJICSA C pelIeHHWeM Io3HaBaresbHOU 3amayu (39,8 %
BBIMTYCKHUKOB K3 100 %) MOXHO OTMETHTH CHOPMHUPOBAHHOE HAa XOPOIIEM YPOBHE YMEHHE CaMOCTOSTEIBHO IUIAHUPOBATh MYTH JOCTHXKCHUS
eJield, B TOM YHCJIC allbTEPHATUBHBIC, OCO3HAHHO BBIOMpaTh Hambosee 3((EeKTHBHBIC CIOCOOBI PEIICHUs y4eOHBIX M ITO3HABATEIBHBIX 3ajad;
YMEHHE CO37]aBaTh, IPUMEHATH U MPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOAETH M CXEMBI JUI PellleHUs] yYeOHBIX U MO3HABATEIbHBIX 3a/1a4.

Ectb 1 apyrue xoporio copMupoBaHHBIC, JOCTUTHYTHIC Ha BHICOKOM YPOBHE METaIlpeJIMETHBIC 00pa30BaTeIbHBIC PE3yIbTaThl. AKTHBHAS,
WHTEHCHBHAs TOJIOTOBKA K BBIMOJHEHHIO XMMHYECKOTO JKCIepuMeHTa B 3afaHuu No 24 mo3Bonmia u 0ojiee KaueCTBEHHO IMOATOTOBUTHCS K
BbIMOJHEHUIO 3agaHusi Ne 18 (Bnadenue ocumoeamu Xumuueckou epamoOmHOCMU, BKAIOUAIOWEU: Haluyue onvima pabomvl ¢ pasiudHbiMu
UCTMOYHUKAMU UHDOpMayuu no Xumuu (HaAyuyHdas u HAYYHONONYIAPHAS Uumepamypd, Cl08apu, CNpAasoOYHUKU, UHMEpHem-pecypchl); YMeHue
UHMe2PUPOBAMb XUMUUECKUE 3HAHUS CO 3HAHUAMU Opyeux yuebuwix npeomemos) (72,6%). TIpoBepsieMble 3J€MEHTBI COICPKAHUSA: XUMUYECKas
peaxiusi, yCIOBUS U TPHU3HAKA MPOTEKAHUs XUMHUYECKHUX DPEaKIHMid, XMMHYECKHE ypaBHEHHUS, COXPaHEHHE MAacChl BEIIECTB MPU XUMHUYECKUX
peaknusx. CerojHs, JKCIEPUMEHT COCTaBISET HEOThEMJIEMYIO YacTh COJACPKAHHS YPOKOB XUMHH. B mpommioM roay pe3ylbTaTUBHOCTH
BBITIOJTHEHUS] JTaHHOTO 3adaHuss B — 83,2%. DTH CTaTUCTUYECKHE [aHHBIE TOBOPSAT O TOM, YTO CaMOCTOSITENIbHAs pealu3alus Y4eHHKOM
OKCIIEPUMEHTA II03BOJISICT YCBOUTh W MPEAMETHBIC DJIEMEHTHI COJCpXKAHHUSA, TOMHMO MeETanpeaMEeTHBIX yMeHmid. OOydaromuecss Temnepb
3aIIOMUHAIOT IIBETA OCAJIKOB, paCTBOPOB d(PPEeKTHBHEE, TaK KAK OHU CMOTPST JTa0OpaTOPHBIN OMBIT HE HA IJIaKaTe KaueCTBEHHBIX peakIluii, He Ha
BHJICO, & OHM CaMH TIPOBOJIS ITOT ONBIT M BHJAT BCE CBOMMH TJjla3aMU: KaK PacTBOPSAETCS OJHO BEIIECTBO M oOpasyercs apyroe. «l[BeTHbie»
KaueCTBEHHBIC PEAKI[UU BCEr/ia BBI3BIBAIOT Y OOYYAIOIIUXCS GKUBOW», HEMOAMENbHBIN HHTEpec. Ha 3TOM B XUMHUM HEOOXOAMMO BHICTpauBaTh U
MOTHBAIIMOHHBIE HAMPaBIICHUS 00pa30BaTEIbHON JACITEIBPHOCTHU Tefarora. B kadecTBe THMUYHBIX OMIMOOK Mpu BbimosHeHnn 3aaannii KUM OI'D
M0 XUMUH, 00YCIOBICHHBIX clIa00i ChOPMUPOBAHHOCTHIO METANPEAMETHBIX PE3yIbTATOB MOXKHO OTMETHUTH:
® HETMOHWMAaHUE «XMMH3May MPoIecca;
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e HeyMeHUe paboTaTh C AONOJIHUTENBHBIM MaTEpUaAIOM (B 4aCTHOCTH, ¢ [leproanueckoit Tabmuuei xumudyeckux iemeHtoB 1. . Menneneesa u
TabJIUIel PacTBOPUMOCTH), HE MOTYT HalTH HEOOXOAMMYI0 MH(OpMAIHUIO (J1e/al0T OMMOKH B HOMEHKIJIAType, MyTal0T MEPUOIbl U TPYIMIHI B
I[ICXD [I. 1. MenneneeBa B TO BpeMs, KaK OHH MOJITMCAHbI B TAOJIUIIE);

e HE YMEIOT aHAJIU3UPOBATH JIAHHBIE, IIPE/ICTABICHHbBIE B BUJIE TEKCTA (CMBICIOBOE YTEHUE), HE MOI'YT KOHKPETU3UPOBATh U MPABUIBHO MOHSITH
3az1auy;

® JIOTMYECKHE OLUIMOKH.

[Tpu npoBeneHun pabOT TEKYLIEr0 U MPOMEKYTOUHOIO KOHTPOJIS, TPEHUPOBOYHBIX pabOT HEOOXOAMMO MCKIIIOYMTH CHMChbIBaHUE. BaxHo,
4TOOBI W TENaror, ¥ BBITYCKHUK YETKO BHIEIU pealbHYI0 KapTUHY BBIMOJIHEHUS 3a/JaHUM, (PAaKTUUYECKH MOHUMATHM: KaKhe 33aJaHHs BbI3bIBAIOT
3aTpyIHEHHs B pelieHuH. Bce HegonoHuMaHMsl T0JIKHBI ObITh YCTPAHEHbI B X0J1€ IOJrOTOBKU BbIIyCKHUKA K OI'D. 3nech, HampalmBaeTcs: BbIBOJ
0 TOM, YTO COBPEMEHHBIE BBIITYCKHUKH 9-X KJIacCOB MOTYT 00J1a/1aTh HU3KOM COLMAIbHON alallTUPOBAHHOCTHIO MPU OOLIEHUH «YUUTEIb-yUYEHUK),
HE MOT'YT peaJlbHO OLIEHMBATh PUCKH NPH BBINOJHEHUHU 3aJ]aHUN HK3aMeHa, HE MOT'YT YECTHO IMPHU3HaBaTh CBOM «IeULUTH», Ipobdessl. Bmecto
TOTO, YTOOBI 33/1aBaTh YYUTEIIO BOIPOCHI, MBITATHCS YCTPAHUTH HEJOIOHMMAHHE MaTepHaja, YIeHHKH MHOTJA MPEeINOYUTa0T MOIYaTh O BCEX
CJIIO)KHOCTSAIX U TNPOJYMBIBAIOT IUIaH 3()()EKTUBHOrO CHMCHIBaHMA, 3aHMMasch camMooOMaHoM. Ciabo cpOpMHpPOBAHO yMEHHE OpPraHHU30BBIBATH
yueOHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIbHOCTh C YUUTEJIEM U CBEPCTHUKAaMU; pabOTaTh MHAUBUAYAIBHO U B IpYIIE: HAXOAUTH O0IIee
peleHre U pa3peraTb KOH(IMKTHI HA OCHOBE COIIACOBAaHUS MO3MLMI U yyeTa MHTEPECOB; (hOpMYIMpPOBaTh, apryMEHTHPOBATh U OTCTaWBaTh CBOE
MHEHHUE.

Bbpocaercs B rmasza TOT (akT, 4TO COBPEMEHHBbIE O0ydaroluecs 3a4acTyio O0sTcsl paboTaTh B IPYyMIE, 3TO ISl HUX «BBIXOJ W3 30HBI
KoM(popTa» U TPeOYETCS YUHUTETIO MPUIOKHUTH HEMAJIO CHJI JUIsl TOTO, YTOOBI padoTa B rpymnme crana 3QpQGEeKTUBHONH M paboTaja Ha pe3yibTar.
BHyTpu rpynnbl y4acTHUKH C TPYJIOM paclpenessiioT 00s3aHHOCTH MM (YHKIMU. XOTsA U3 00pa3oBaTeIbHOIO Impoliecca HUKOTJa HEe hcde3alu
Takue (HopMbl pabOThI, KaK CHOPBI, AUCIYTHI, Oecebl, OOCYKIEHHs, KOTOPbIE TaKK€ MOTYT pealn30BbIBAThCSA B (hopMaTre TPYIIOBOM pabOThI,
paloThI B Mapax.

Y HEKOTOpBIX BBIIYCKHUKOB OTMEUYAETCs] HU3Kas CaMOOPIaHW30BAHHOCTb, CAMOOLIEHKA, HEYBEPEHHOCTh B ce0€ M CBOMX 3HAHUSIX, OHM HE
BCETJaCaMOCTOSITENIbHBI, MHUIIUATUBHBI, YacTO MPOCTO KAYT OT yUUTeNs MHULMATHB, (HOPMYIUpPOBaHMA IUIaHA, 3a/a4, AJIFOPUTMA JAECHCTBUHA U
KOM(OPTHO JIBUTAIOTCS «I10 MIA0JIOHY», YTO TAaK)K€ HE MMO3BOJISIET JOCTUYD BBICOKUX PE3YJIbTaTOB MPHU BHIMOIHEHUH SK3aMEHAIIMOHHONW paboThl.

3.2.4. BriBoapl 00 UTOrax aHaJIM3a BBHITIOJHEHUS 3aJaHHA, TPYIII 3a1aHUH

@) Hepe'-tEHb 2J1EMERMOB CanprCCZHI/l}Z /yMeHulZ, HA6bIKOE, 81006 NO3HABAMENbHOLL deﬂmeﬂbuocmu, OCB0€HUEe KOMOpPblLX 6CeMU UIKOJIbHUKAMU
PECUOHA 8 YE/IOM MOHNCHO CUUmMAaniob 00CMAmMo4YHbIM

1. Ctpoenne atoma. CTpoeHHE 3JIEKTPOHHBIX 000JI04eK aTOMOB NepBbIx 20 xumuueckux 31emMenToB [lepuonndeckoii cucrems! .M. Menneneena.
I'pynner u nepuoasl Ilepuoanueckoit cucreMbl. @U3HUECKUN CMBICH MOPSIKOBOIO HOMEpPAa XMMHUYECKOIO IEMEHTA. 3AKOHOMEPHOCTH M3MEHEHUs
CBOICTB AJIEMEHTOB B CBSI3M ¢ noJioxkeHuem B [lepuonnueckoit cucreme .M. Menneneena.

2. BanentHOCTb. CTENIEHb OKUCIEHHUSI XUMUYECKHUX DJIEMEHTOB.
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3. CtpoeHue BelecTBa. XUMHUYECKasi CBSI3b: KOBAJICHTHAs (IIOJIIpHAs U HEOJISIPHAs ), HOHHAs!, METAJIIMUECKas».

4. Knaccugpukanuss XUMHYECKUX PEAKUUI M0 Pa3JIMYHBIM MPU3HAKAM: KOJIMYECTBY M COCTABY MCXOAHBIX M MOJYYCHHBIX BEIIECTB, U3MEHEHHUIO
CTEIICHEW OKUCIICHHSI XUMUYECKHUX 3JIEMEHTOB, ITOTJIOLICHUIO U BBIICIICHUIO YHEPTUU.

5. OKHCAUTENBHO-BOCCTAHOBUTEbHBIE PeaKUU. OKUCIUTEND U BOCCTAHOBUTEID

@) HepeueHb oJleMeHmoe codepofcanz /ymeHm?, HABbIKOE, BUO08 NO3HABAMEIbHOLL deﬂmeﬂbHocmu, OCB0€HUE KOMOpPbILX 6CeMU UIKOJIbHUKAMU
PECUOHA 8 YellOM, A MAKIHCE UWUKOIIbHUKAMU C PA3HbIM YPOBHEM N0020MOBKU HENb3SA CHUMAMb 00CMANMOYHbIM

1. XuMuueckne cBONCTBA POCTHIX BELIECTB.
2. XMIMAYECKHE CBOWCTBA CIIOKHBIX BEIIECTB.
3. IIpaBuna Ge3omacHoi paboThl B LIKOJIbHON Jabopartopuu. JlabopartopHas mocyaa u obopynoBaHue. Pa3jieneHue cmeceid U OYMCTKa BELIECTB.
[TpuroroBnenune pactBopoB IIpobieMbl 0€30MacCHOTO HCIIONB30BAHMS BEHIECTB W XMMHYECKHX PEAKIUH B MOBCEJHEBHOH >KM3HU. XHUMHYECKOE
3arpsi3HEHUE OKPYKAIOIIEH CPEMbl U €ro nociencTsrsd. YenoBek B MUPE BEIIECTB, MaTEPUATIOB U XMMUYECKHUX peakuui. XMMHUUYECKOE 3arpsA3HEHHE
OKpY Karolllel CpeJibl U ero nocieAcTBys. YeaoBek B MUPE BELIECTB, MAaTEPUATIOB U XUMUYECKHUX PEAKIIUM.
4. B3auMOCBs3b PA3IUYHBIX KJIACCOB HEOPraHMYECKMX BEIIECTB. Peakiuu HMOHHOrO OOMEHa M YCJIOBUS HX OCYILECTBIEHUs. B3aumocBs3b
Pa3IUYHbIX KJIACCOB HEOPraHMYECKHUX BellecTB. Peakiiyy HOHHOro 0OMEHa U yCIOBHSI UX OCYILIECTBIICHHUS.
5. Bbluncrienne konuyecTBa BELIECTBA, MAacChl WM 00bEMa BEIIECTBA MO KOJUYECTBY BEILIECTBA, Macce WM 00BEMY OJHOTO M3 PEareHTOB WIH
IPOJYKTOB peakiuu. Brruncienue MmaccoBoil 10J11 pacCTBOPEHHOIO BEIIECTBA B pacCTBOPE.

Pesynbrarer OI'D o xumuu B 2004 rony mo3BOJISIIOT TOBOPUTH O TOBBIIIEHUH KOJUYECTBA YUalllUXCsl, BBIOMPAIOIIMX B KaueCTBE SK3aMeHa 10

BbIOOpPY npeameT xumust. Ho, cCHU)KeHue ycrieBaeMOCTH, YBEIMUEHNE YKCIIa YYaIUXCsl, MOJYUYUBIINX OTMETKY «2) MO3BOJISIIOT YTBEPK/1aTh, UYTO HE
BCE y4Jalllecs CO3HATEIbHO OTHOCATCS K BHIOOPY MpeaMeTa, He BCerja peajlbHO OLIEHWBAIOT CBOU 3HAHUS IO MPEIMETY U CO3HATEIbHO TOTOBATCS K
€ro caaue.

B Teuenue nmocieqHuX JIET MPOU30LUIO 3HAUUTENIBHOE N3MeHeHne cTpyKTypsl KM no xumun. YBenudeHa n1oiis 3aJjaHUuil ¢ MHOXKECTBEHHBIM
BBIOOpOM OTBETa M 3aJaHUN Ha YCTAHOBJIEHHME COOTBETCTBHS MEXAy MO3MLMSAMH JABYX MHOXecTB. [loOGaBiieHO 3ajaHue, ImpegycMaTpUBarolee
IIPOBEPKY yMEHMsI paboTaTh ¢ TeKCTOBOW HH(opmarnueil. JlobaBneHa oOsi3aTesbHas AJs BBINOJHEHUS IMpakTUdeckass 4acTb. Bce 3To Tpebyer
KaYeCTBEHHYIO U CUCTEMHYIO [TOITOTOBKY IPU U3YYEHUHU IIpEeIMETa.

B kadecTBe npu4MH 3aTpYAHEHUH, MPUBEAIINX K HU3KUM pe3yJIbTaTaM BBIIIOJHEHUS 3aJlaHUI, KOTOpbIE IPOBEPSIOT 3HAHUS CBOMCTB MPOCTHIX
BEIIECTB M CIJIOKHBIX BEILIECTB, MOXHO Ha3BaThb OTCYTCTBHE CHUCTEMHOCTH MpPHU MX PACCMOTPEHHUU. TO ecTh ywamuecs, Kak MpaBHIIO, 3HAIOT O
KOHKPETHBIX CBOMCTBaxX BELIECTB, HO HEJOCTATOYHO IOHMMAIOT 3aKOHOMEPHOCTHM HMX M3MEHEHMHM IO rpynmnaMm M nepuonaM. Mimm, 3Has o
BO3MOXKHOCTH IPOTEKaHMs OT/ICJIbHBIX pPeakIfii, He MOHUMAIOT BHYTPEHHHE IPUYUHBI M YCIOBUS OCYIIECTBIIEHHUS MOAOOHBIX MIPOIIECCOB B LIEJIOM.

[IpnurHamMu 3aTpyTHEHHI NPH BBITOIHEHUH 33JaHUN MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTEPA, MOXKET CIIYKHUTh TO, YTO HEJOCTATOYHOE BHUMaHUE
yIeNnseTcss MPOBEACHUIO MPAKTHMYECKUX M Ja0OpaTOpHBIX PadOT, 3aMEHOW HX JAEMOHCTPALIMOHHBIM SKCHEPUMEHTOM, WM JPYrUMHU (popmMamMu
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paboTel. Hepenko mpu mpoBeAeHUM SKCIIEPUMEHTAa TPeOOBaHUS YUWTENsl HalpaBieHbl JIHIIb Ha 3alMCh YPAaBHEHWM peaklui, 4TO CHIXKAET
3HAYMMOCTbH BBIPAOOTKH NMPAKTHUECKUX YMEHUH, 3HAHUI MPaBUI TEXHUKH O€30MaCHOCTH.

[TpyunHamMu 3aTpyAHEHUN MPH BBINOJHEHUU 3aJaHUM NMPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, MOXKET CIYXKHTbh TO, YTO HEJOCTATOYHOE
BHUMAaHHE Y/AEJSETCS MPOBEICHHUIO MPAKTUYECKUX U JIAOOPATOPHBIX PadOT, 3aMEHOW HMX JIEMOHCTPAIIMOHHBIM SKCIEPUMEHTOM, WIH IPYTUMHU
dopmamu pabotel. Hepenko mpu mpoBeleHUH SKCHEpPUMEHTa TpeOOBaHMs Y4MTENs HAMpaBjieHbl JIMIIb Ha 3aliCh YPaBHEHUU peakIuii, 4To
CHIDKAET 3HAYMMOCTbD BBIPAOOTKHM MPAKTHUECKUX YMEHUH, 3HAHUI MPaBUIJI TEXHUKH 0€30MacHOCTH.

Kpome BbllenepeyrcieHHbIX MPUYUH CIEAyeT Ha3BaTh HEXBATKY BBICOKOKBATH(HUIIMPOBAHHBIX YUUTENEH XUMHUHU, OCOOEHHO B CEIBCKUX
parioHax.

Bri6op npeamera 1151 UTOTOBOM aTTecTalui TpeOyeT HEeMmOCPeACTBEHHOTO B3aUMOJICHCTBHS BCEX yYaCTHUKOB 00pa30BaTEIbHOIO MpoLecca:

YUEHUK — y4UTeNlb — poauTens. HeobxonauMo Takke aKTHMBH3UPOBATh paboOTy Mo (OPMUPOBAHMIO Y YHALIUXCS TaKuX OOHICy4eOHBIX YMEHUN U
HABBIKOB, KaK H3BJIEYCHHE U MepepabdoTka WHGOpMaIluu, MPEJICTaBICHHOW B pa3nUYHOM Buie (TEKCT, Tabmuia, cxema), a TakKe YMEHUs
MPEJICTaBIIATh epepadoTaHHbIe JaHHBIEC B Pa3IMYHON popme.

Pa3znes 4. Pekomenaanuu AJis1 cucTeMbl 00pa30BaHUSA 10 COBEPIICHCTBOBAHMIO METOAMKY NMPENOJIABAHUS Y4eOHOT0
npeaMera

PexoMeHmanmu [uist yauTenen.

CormacHo ¢eneparbHOMY TOCYIapCTBEHHOMY 00pa30BaTEIbHOMY CTaHIApPTy OCHOBHOTO OOIIEro oOpa3oBaHMUs HAa M3y4E€HHUE YUEOHOro MpeaMera
«Xumusi» B 8-9 kmaccax orBoautca 140 u (mo 70 4 B 8§ u 9 kmaccax). B cBsi3u ¢ Tem, 4TO peanbHas MPOJOIKHTENLHOCTh y4eOHOTO roja
OKa3bIBACTCS] MEHBIIIE HOPMATHUBHOM, PEKOMEHIyeTCsl MPU TEMAaTUYECKOM IUIAaHUPOBAHHWH B MEPBOM BapHaHTE mpeaycMoTpeTs 10 4 pe3epBHOTO
BpEMEHH Ha JIBa Toja OOydeHHs. DTO OuYeHb BAXXHO, IOCKOJIbKY TOCIEIHHME TEeMbl YCBauWBalOTcs HexoctaTouHo. Tema «IIpousBojacTBa
HEOPraHWYECKHUX BEIIECTBY» B 9 Kilacce OTCYTCTBYET BOOOIIE NMPpU U3yYEeHUU MPOrPpaMMBbl, €€ HET Ha dK3aMeHe B 9 kiacce, HO oHa ecTh B 11 kiacce.
[ToaTomMy ee Hamo MoAyMaTh, Tie €€ 3alUIaHUPOBATh, MPAKTUYECKOMY MPUMEHEHHE 3HAHWM MO XUMHH, COOCTBEHHO, pajJid Yero Mbl U H3ydaeM
XHUMHIO, TOKE€ OTBOJUTCA HEJOCTATOYHO BpeMeHU Ha ypokax. OOBIYHO, MBI JJa€M €€ Ha CaMOCTOATEIbHOE M3yYeHHE, a MOTOM IOJTydaeM TaKou
pe3ynbTaT Ha dK3aMeHe Kak B 3ToM roay. [Ipu u3noxkeHuM marepuala Ha ypoKe, YYUTENI0 He HaJo 3a0blBaTh O BaXKHEHIIMX MPUHIIUIAX:
HAyYHOCTH; CHCTEMHOCTH W TOCJIEIOBATEILHOCTH; JOCTYMHOCTH, HATJSTHOCTH M CBSI3M TEOPHUH C MpaKTUKOW. [loaToMy OT yumTens Xumuu
notpedyeTcs 60JbIle BpeMEHH yIeNSITh MPAKTUYECKON CTOPOHE U3YUCHHsI TIPEeMETa, a JIJIsl ITOT0 HE0OXOUMO YIIYYIlIeHHEe OCHAIIEHUS KaOMHETOB
XHMHUU PEaKTUBAMH U 000PYIOBaHWEM, TIOCTOSSHHOW JEMOHCTpaIlied XUMHUYECKOTO dKcrepuMenTa. OUeHb 4acTO YUMUTENs IIKOJI, €CJIH HE XBaTaeT
9acoB I TPOXOXKICHHS MPOTPaMMbl, BOCIONHSIOT MX 3a CYET MPAKTUYECKuX padoT. s ydamuxcs, MIaHUPYIONIMX CHaBaTh JK3aMeEH,
PEKOMEHIYeTCs TaKe MTPOBEACHUE MHANBUIYATbHBIX MPAKTHYECKUX 3aHATHH, BHITIOJIHEHUE MUHH-TIPOEKTOB U MUHHU-UCCIICIOBAaHUH.

[To uroram OI'D HEOOXOAMMO JOBECTH O CBEICHHUS YUYHUTEICH XUMHUHU T€, TEMbl U 3a/IaHUs, M0 KOTOPHIM MOJTYYSHBI HU3KUE OaJUTbl, YTOOBI OHH
MOCTApAIIUCh YACIUTh UM JOTIOJHUTEIHLHOE yueOHOE WIH BHEYpOUHOE BpeMs. [10 caMbIM CII0KHBIM TeéMaM MO>KHO 3aIlUIAaHMPOBATh cliady 3adeTta. B
HACTOsAIIEe BPEMS HEKOTOphIE yUYUTENs XUMUU B O00JacTH Hadaldl WM3Y4YeHHE XUMHUU C 7 Kjacca, MPOBOJS €T0 KaK MPOTMEIeBTUYECKUH KypcC.
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AHaM3UpoOBaTh 3TO MOKA PAHO, HO I0JIb3a OT 3TOT0, HECOMHEHHO, €CTh. MBI 3HaeM, YTO OJMMIIHNAIbI 10 XUMUU MIPOBOJATCA HA MYHHUIIMIAIbHOM
JTale y)Xe, HauhHas ¢ 8 Kijlacca, U 3TOT KypC IOMOraeT pedsaTaM yCIIEUIHO CIPABIATHCA € 3aJaHUSAMU OJIUMIINAJ.

OdeHb BaXKHBIM, KOHEUHO K€, ABJISETCS MOJATOTOBKA caMoro yuutesns. Kaxaplil yuutens 00s13aH I IPOXOKICHUS aTTeCTalluy MOBBICUTh YPOBEHD
cBOEH NpodecCHOHATBHON MOJATOTOBKU, a TAK)KE aKTHBHO 3aHUMAThCS CAMOMOATOTOBKOH. TONBKO BBINOJHSS M OTpadaThiBas 3aJaHHs pa3zHOU
CTEMEHH CJIOKHOCTU CaMOCTOSITENIbHO, YUUTENb MPUAET K TOHUMAHHUIO KAaKUM ITyTeM MOKHO BBIIIOJIHUTD, @ 3aTe€M OOBSICHUTh PeOEHKY, KaK 3TO HaJl0
ceNaTh U [I0YEMY UMEHHO TaK. BO3MOYKHO MOBBIIIEHNE YPOBHS YUUTENS U YUEHUKA HE TOJIBKO Ha 3aHATHUAX MO noAroroBke k OI'D, HO Takke npu
MOJIFOTOBKE K PEIICHUIO OJIMMITUAAHBIX 3a/1a4. OOBIYHO BCE ATO B COBOKYITHOCTH U JJA€T XOPOILIUH pe3ybTaT Ha SK3aMEeHe.

Pexomennaruu [u1si cucteMbl 0Opa3zoBaHusi cyobekTa Poccuiickoit denepanuu (1anee — peKOMEHIAIMK) COCTABISIOTCS HA OCHOBE IMPOBEICHHOTO
aHanu3a BeITOTHeHUS 3a1aHnii KIIM 1 BBISIBJICHHBIX TUITMYHBIX 3aTPyIHEHUHA U omroOok (cM. Paznen 3).

41 ...J10 COBCPIICHCTBOBAHUIO ITPCIIOAaBaHHA yqe6Horo npeamMeTa BCEM 06y‘IaIOIJ_II/IMCH

O

Yuumenam

Bcem yuumenam 6onee cepvesHo nooxooums K ombopy u noocomosgke yuawuxcs. Hcnonvzosamv oughgepenyuposantsiii nooxoo npu

noozomoske K sxsameny. Ilpu nposedenuu 3anamuii no noocomosxke k OI'D pazdoupams u ompabamvléams KOHKpemHbvle membl, UCNOJIb3Y3L

demosepcuro u opyaue yueoHo-memooudeckue Mmamepuanst, 000UBasACs, 4mModvl KANCObIl Y4eHUK 8bINOIHAL MO0 3a0aHue 6epHo. Bpems na smo

He 02PaHUuYUB8aAmyb, HO NPoYecc KOHMpoaUuposams. Ilepuoouvecku npogooums npooOHbILL IK3AMEH, YMOObl 8bIABUMb YUAUWUXCS, KOMOPbLE MO2YM

He coamb 9K3aMeH, a Makdce membvl, Komopvle yceoewvl HedocmamouHo. Ilapannenvro evinonname KUMuvl u npaxmuueckyto uacme.

HUcnonvzoeamv 6 pabome pasnvie pecypcwi. Hanpumep, s 6 ceoeli pabome onuparoch yice HeCKOIbKO Jiem Ha yueOHvle nocobus B.H.

Hoponvruna, A.I'. Bepeoicnoul, B.A. @espanesoii. Kak yuumens, 6 3mom 200y RPUCYMCMB08ANLA HA MHO2UX 8eOUHAPAX, Komopble nposoounl B.H.

Hoponvkun u Jlecuon. Ilo umozam MOMCHO 635Mb UX NPEIEHMAYUIO U CAMOMY nopabomams ¢ Hero, pazobpames mamepuan ¢ oemovmu. B oannvix

HOCOOUSIX 0arOmMCcsL 3a0AHUSL PASHO20 YPOBHS CLONCHOCU, 8 YeM U NPOA8UMCs OughghepenyuposanHulil n00X00 8 00YYeHUU.

Taxorce ouenv 6016ULYI0 NOMOWD 8 IMOM HANPAGIEHUU MOXCEM OKA3AMb UCNOIb308aHUe 8 pabome pa3Hblx Internet-pecypcos. B ceoeti pabome

ucnonvsyro canum «Pewy OI'D». Ouenv yooben smom pecypc 6 ompabomke pasHuix 3adauuii. Bo3moodicno cocmasnenue yyumenem

KOHMPOAbHBIX pabom O 2PYnnbl YYaAuwuxcs, UHOUBUOYAIbHLIX 3A0AHUL, J1e2KO NPO8epumsv pe3yibmamsl, MONCHO 3a0amb pabomy HaAo

owubkamu, nposepums coenan au yuyeHux ee. Tam owce Kkadicovitl mecsay ecmv Hosvle sapuanmsl KHUMoe ona pewenus. Taxum obpasom,

UCNONIL3YS pasHble 8UObl pabomvl HA 3AHAMUAX 00YYeHUe XUMUU CIAHOBUMCSL He PYMUHHBIM N 0adice UHMEPECHbIM.

MynuyunansHolm op2anam ynpaeieHus 00pa3oeanuem.

Pyxosooumensam pationnvix memoouueckux odveounenuu (PMO) yuumenei xumuu 6 niamax padoomwvr Ha 2024-2025 yuebuwvii 200

peKoMeHOYemcsi NPedyCMOmpemby:

— ananuz pezyromamos OI'D no xumuu 2023 2. 6 TromeHnckot obaacmu u 8 06pa308amenbHblX OP2AHUZAYUSIX CB0e20 PAUOHA;

— «Memoouxa pewenus 3a0a4 pazHo2o ypOGHs CIOHCHOCTIUY.

— «Memoouxa obyuenus npasunam u npuémam pabomuol 8 XUMUYECKOU 1aO0PaAmMopuLL.

— 8 UHBAPUAHMHOU Yacmu Mep no nodzomoske ooyuarowux 9-x kiaccos, nianupyrowux coasame EI'D no xumuu (6 mom uucne 3a cuém
Pecypcos cemesozo 83auMo0eticmels), npogedeHue CeMUHaApos U NPAKmMuKymMos no ciedyrouum memam.
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4.2...

Mepbl  A0pecHOl NOMOWU VUUMENIM XUMUU NO YCHMPAHEHUIO BbIAGIEHHbIX UHOUBUOYAIbHLIX NPOMECCUOHANLHBIX (NPEeOMEmHbIX U
Memoou4ecKux) 3ampyOHeHull, 8 Mom Yucie yepes:

00yueHUe Ha KYPCax NO8bluleHUsl K8anuurkayuuL,

pacnpocmparenue 3hHekmusHoco onvima yyumeinel, 00yyarnuuecs KOmopvlx 0eMOHCMPUPYIOm cmaduibHo vicokue pesyrvmamsi OID
no Xumuu,

cemegoe 83aumooeticmaue 00paz08amelbHblX Op2aHU3ayUll paoHa 8 nooeomosxke ooyuarouuxcs k OI'D no xumuu.

.0 opranu3anuu 1uddepeHIpoBaHHOT0 00YUeHHS IIKOJIBHUKOB C Pa3HBIMU YPOBHIMH MPEAMETHON MOATOTOBKU

o  Yuumenam
[Tpu opranuzauuu nuddepeHIpoBaHHOTO O0y4YeHHUS XMMHH, a Takke AuddepeHnnpoBaHHON MOoAroToBKU K OI'D mo XUMUM peKOMEHIyeTcs
YUUTBIBaTh CIAEAYIOLIUE TPYIIIbI 00YUYarOIINXCS:

o

o0yyarolue ¢ HeZJOCTaTOUYHbIM YPOBHEM IOJTOTOBKU: IPH BBINOJIHEHUH BXOAHOM AMAarHocTU4Yeckoi paboTsl HaOuparoT 10 40% GamioB oT
MaKCUMaJIbHOTO 0asua;

o0ydJaromuecsi ¢ JOIMyCTUMBIM YPOBHEM MOJTOTOBKH: TPHU BBITIOJIHEHUH BXOAHON JHArHOCTHUYECKOW paboTsl HabmparoT ot 40% mo 60%
0aJI0B OT MaKCHMAJILHOT'O Oasia;

o0yyaromuecst ¢ JOCTaTOUYHBIM YPOBHEM MOATOTOBKHU: NPH BBITOJHEHUH BXOJHOW TUArHOCTUYECKOM paboThl HabuparoT oT 60% no 80%
0aJI0B OT MaKCHUMAaJILHOTO Oasa;

oOyuaroluecs: ¢ BBICOKUM YPOBHEM IMOJATOTOBKM: MPH BHIIOJHEHUH BXOJHOM AMAarHoCTHYecKOM paboTel HabupatoT oT 80 g0 100% OGannos
OT MaKCHUMaJbHOIo Oaa.

Jlia obecrieueHUs] MOJIOKUTENbHON JUHAMHKM WHIAWBUAYAJIBHBIX JTOCTHXKEHUH oOydaroluxcs, Lejaecoodpa3Ho npu mnoarotoske k OI'D
OpPUEHTHPOBATHCS HA JTOCTUKEHHUE CIEAYIOIINX PE3YIbTaTOB:

o0yyaromuecsi ¢ HeI0CTaTOYHBIM YPOBHEM IIOJTOTOBKH: Ha JOCTHKEHHE YCTOMUMBOIO pe3yNbTaTa BBIIOJIHEHUS TEKYIIUX U HUTOTOBOM
JTUArHOCTHYECKUX padboT B 00bEMe He MeHee 50% - 55% oT MakcumanbHOro 6anna;

oOyuaroluecsi ¢ JIOMYyCTUMBIM YpPOBHEM MOJATOTOBKM: HAa JOCTHKEHHE YCTOMUMBOIO pe3ysibTaTa BBIIOJHEHUS TEKYIIUX U HUTOTOBOM
JMarHOCTHYECKUX paboT B 00bEMe He MeHee 65% - 70% OT MakcuMalbHOrO Oasa;

oOyyaromuecsi ¢ JIOCTaTOYHBIM YpPOBHEM IMOJIOTOBKHM: Ha JIOCTH)KEHHE YCTOWYMBOIO pe3yibTaTa BBINOJHEHHsS TEKYIIUX M HMTOTOBOM
JMArHOCTHYECKUX padoT B 00bEMe He MeHee 85 - 90% oT MakcuManbHOTO Oasia;

oOyyaroluecsi ¢ BBICOKMM YpPOBHEM IIOJTOTOBKH: Ha JOCTHKEHHE YCTOWYHMBOTO pe3ysbTaTa BBHIMOJIHEHHMS] TEKYHUIMX W HWTOTOBOMU
JMarHOCTHYECKUX paboT B 00bEMe He MeHee 95% oT MakcuManbHOIoO Oala.

Aomunucmpayuam odpazoeamenbHvlX OPAHU3AYUTL

I[J'I}I 06yqaloumxc;{ C HCAOCTAaTOYHBIM YPOBHCM MMOATOTOBKHU HCOGXOIII/IMO npeaAyCcCMOTpPETb MOATOTOBKY IO BCEM BOIIPOCAM KypCa XUMHUU OCHOBHOMH
IIKOJIBI.
I[J'I}I O6yanOH_II/IXC$I C JOITYCTUMBIM YPOBHCM IMOATOTOBKU O6paTI/ITB BHHUMAHUC HaA CJICAYIOMIUC TCMBI ITPU MOATOTOBKE K OI'D o xumuu:
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ATOMBI 1 MOJIEKYJTBI. XUMHUUYECKH 351eMeHT. [IpocThie u ciioxHbIe BemecTBa. (3aganue Nel).

Crpoenue aroma. CTpoeHHE SJIEKTPOHHBIX 00oJouek aToMoB mepBbix 20 anmementoB Ilepmommyeckoii cuctemsl J[.M. Menneneesa.
3aKOHOMEPHOCTH HM3MEHEHHMsI CBOMCTB 3JIEMEHTOB M UX COCAMHEHUH B CBS3M C MojokeHueMm B llepmoanueckoil cucTeMe XUMHUYECKHX
anemenToB /.M. Menneneena (3amanue Neb).

XUMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB. XUMUYECKIE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KHCIOTHBIX. (3amanue Neg).
Krnaccudukanus XuMUYIECKUX PEAKIUi MO Pa3InIHBIM MTPU3HAKAM: KOJMYECTBY U COCTaBY MCXO/HBIX M TMOJTYYCHHBIX BEIIECTB, N3MCHEHUIO
CTENEHEW OKUCIEHMSI XUMHUUECKHUX AJIEMEHTOB, MTOTJIOLIEHHUIO U BBIJIEJIECHUIO S3HEpruu. (3ananue Nell).

DIEKTPOMTHI U HEAJIEKTPOJIUTHI. Peakiinu noHHOro oOMeHa U yClIoBUS UX ocyliecTBiIeHus (3amanue Nel3, 14).

[IpaBuna 6e30omacHOM pabOTHI B IKOJILHOM JIabopaTopuH. (3aganue Nel6)

Brruncnenme MaccoBoO 10J1M XMMHYECKOTO 3JIEMEHTa B BelecTne. (3aganue Nelg).

XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl M ero MocieAcTBUs. UemoBeK B MHUpPE BEIIECTB, MAaTEPUAIIOB M XMMUYECKHUX PEaAKIUN
(3amanue Nel9).

Brruncnenme MaccoBoi 101U pacTBOPEHHOTO BEIIECTBA B pacTBOpe. BrlunciieHne KoIu4ecTBa BEIIECTBA, MacChl WM 00BhEMa BelecTBa 1o
KOJIMYECTBY BEILECTBA, Macce WM 00bEMY OJHOTO U3 PEareéHTOB UM MPOAYKTOB peakuuu (3aganue Ne2?2).

I[.]Iﬂ oﬁyqaloumxca C JO0CTATOYHBIM U BBICOKHM YPOBHEM IOATOTOBKH OﬁpaTI/ITb BHUMaHHEC HA CJICAYIOINUE TEMbI:

o

XUMHUECKUE CBOMCTBA POCTHIX BEIIECTB. XUMHUUECKUE CBONCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX. (3a1anue Ne§).

[IpaBuia 6e30macHo# paboThI B IIKOIBHOM J1abopaTopu. (3aganue Nel6)

XUMHUYECKOe 3arps3HEHHE OKpYKaIoIIeW cpeAbl U ero MocieACTBHS. UeIoBeK B MHUpPE BEIIECTB, MATEPHAIOB U XUMUYECKUX DPEaAKIIHi
(3amanue Nel9).

MyHHUIMTIATBHBIM OPraHaM yNnpaBJieHUusl 00pa30BaHUEM.

[ToBpIIIEHNIO KaueCcTBa U PE3YJIbTATUBHOCTHU yqe6Hor0 mnmponecca 6y,ZLYT CIIOCOOCTBOBATh:

1.
2.

3.

4.

5.
ITPOY

WCIIOIb30BaHUE PA3HOYPOBHEBBIX 3aJIaHUM, Pa3HOYPOBHEBBIX JOMAaITHUX paboT (muddepeHnrpoBaHHbIE 3adaHUs JOHKHBI OBITH C
HOCTENIEHHBIM YCI0XKHEHNUEM MPEIMETHOT0 COAep KaHus U (POPMBI €ro npeacTaBIeHus ),

MIPUMEHEHNE MPOBEPOUHBIX 33JaHUN, Pa3IMUYHBIX 110 (OpME U COAEpKaHHUIO; OOJblIe BPEMEHU YIENATh 33JaHUSIM, KOTOpbIE TPEOYIOT OT
y4alluxcst He TOJIBKO 3alIOMUHATh U IEHCTBOBATh 10 00pa3ily, HO U MBICIUTh KPUTHUECKH, aHAIM3UPOBATh, CPABHUBATH U T.JI.
HCIOJIb30BaHUE PA3INYHON MH(OPMaLIUH, IPEACTaBIEHHON B BUJIE TaOIuI], rpapuKoB, Juarpamm;

MIPaBUIIbHOE IJIAHUPOBAHUE U IPOBEIEHUE XMMHUECKOTO IKCIIEPUMEHTA C YU4ETOM MPUOOPETEHHBIX 3HAHUH yJaIlluMUCH;
COBEpIICHCTBOBAHNE BbIUNCIUTEIbHBIX HABBIKOB, 00YYaIOIIUXCS 10 XUMUYECKUM (opMyJiaM U YpaBHEHUSM XUMUYECKUX PEaKIU.

NE PEKOMEHJIALINMN.

Jlns moBbIIIEHNs YPOBHS MOATOTOBKHU Beex Tpymnn ydammuxcs Kk OI'D mo Xxumuu npu opraHuzaluy yueOHOro IMpoliecca peKOMEHAYeTCsl yIeIUTh
0c000€ BHUMAHHUE:

MTOBTOPEHUIO U 0000IIeHNI0 Hanboiee 3HaUUMbIX 1 00BEKTUBHO Hanboee TPYIHBIX JUIsl yYaIUXCs 3JIEMEHTOB cojiepxaHus (0COOEHHOCTH
COCTaBa U CTPOEHHUS HEOPraHMYECKUX BEIECTB, 3aBUCUMOCTh XMMHUYECKHX CBOMCTB BELIECTB OT UX CTPOEHUS, OCOOCHHOCTH MPOTEKAHUS
peakuii HFOHHOro 0OMEHA, OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN);
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(OpMHPOBAHNIO YMEHUI IPUMEHATH MOIy4YE€HHbIE 3HAHUA JJIs peLIeHUs po0ieM B HECTaHIaPTHBIX CUTYaLUsX;

HCII0JIb30BaHNIO KOHTPOJIMPYIOIINX 3aJaHUH pa3Iu4yHOro THIA, B TOM yHuciie aHalornyHbIX 3aganusim KM OI'D no xumuuy;
PETEeTUIIMOHHOMY TECTUPOBAHUIO, PE3YIbTAThI KAYKAOTO 3Tana KOTOPOro MO3BOJISIIOT 0OpaTUTh BHUMAHUE HA BBISBICHHE OLIIMOOYHBIX
MPEJCTABICHUN y4YalluXCs, YCTAaHOBJICHHE MPUYMH MX BO3HUKHOBEHHS U Pa3pabOTKy KOPPEKTUPYIOUIMX METOAMK, a TaKXKe IMOJBUTAIOT
YYaIIUXCsA K MPOSBICHUIO HACTOMYUBOCTU U CTPEMIICHHUIO K IIPEOJOJICHUIO 3aTPYIHEHUMN.
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COCTABUTEJIMA OTYETA no yueOHOMY IpeIMETYy:

Cneyuanucmul, npugiekaemvle Kk anaiusy pesyarbmamos OI'D no yuebnomy npeomemy

Damunus, UMs, OmMuecmeo

Mecmo pabomwi, 00NHCHOCID, YUEHAsT CMENeHb, YUeHoe 36anue, NPUHAOIEIHCHOCHb CReYudIucma
(K pecUOHAbHLIM OpP2AHU3AYUAM PA36UmMusi 00pA308aHUA, K DPESUOHANbHLIM OP2AHUZAYUAM
nosviuleHus Keanupurayuu pabomuHuxos obpaszosanus, K pecuonanvhou IIK no yuebrnomy
npeomemy, np.)

Manosa Enena Muxavinosua

MAOY nuyeni Ne 93 copooa Tromenu, yuumens xumuu, npedcedameins pecuonanvrou 1K no xumuu

Cneuuaﬂucmbl, npuejiexkaemsle K Nn0020MosKe MemoOU4eCKux peKOMeﬂdauuﬁ HA OCHO6€ pe3ylbmamos OI'3 no yll€6HOMy npedmemy

Damunus, ums, omyecmeo

Mecmo pabombi, 00NHCHOCID, YUEHAs. CMeNneHb, YueHoe 36anue, NPUHAOIEHCHOCHb CReYUuaIucma
(K PecUOHATbHLIM OP2AHU3AYUAM PA36umusi 00pA308aHUs, K PECUOHANbHbLIM OP2AHU3AYUAM
nosviuleHus Keaaugurayuu pabomuHuxkos obpazosanus, K pecuonanvhou IIK no yuebHomy
npeomemy, np.)

Xomakoe Koncmanmun Anamonvesuu

I'AOY TO AII0 "Tomenckuti 061acmuoul 20Cy0apCcmeeHtblil UHCIMUMYmM pa3eumusl
PecUoHanbHo20 06pazosanus’, cmapuuil npenooasamens Kageopsl ecmecmeeHHo-
MAmemMamuyeckux OUCYUNIUH, OCHO8HOU 3kcnepm pecuonanrvrou I1K no xumuu

Ilaxomos Anexcanop Onezcosuu

I'AOY TO AI10 "Tiomenckuii od1acmmuoti 20Cy0apCmeenHblil UHCMUMYm pazeumusi
pe2uoHanvHo2o obpasosanus” Ynpaenenue oyeHku kavecmea obpasosanus, Hauyanvhuk Llenmpa
OYEHOUHBIX NPOYEoyp

Omeemcmeennblii cneyuanucm 6 cyowvekme Poccuiickou @edepayuu no eonpocam opeanusayuu npogederus anaiusa pezyiomamos O3 no

yueOHbIM npeomemam

Damunus, UMs, OMUecmeo

Mecmo pabomvl, 001#CHOCMb, YUeHasl cCnmeneHb, Y4eHoe 36aHue

IIpomacesuyu Anmon Buxmoposuu

I'AOY TO AI10 "Tiomenckuii obracmuoii 20cy0apCcmeeHHblil UHCMUMYm pa3eumus
pezuoHanvHo2o obpasosanus’ Ynpasnenue oyenku kavecmea 0opaz08aHus, Ha4aIbHUK
VAPAasueHusl, K.N.H.
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