ITorpaHuYHbIA MYHUIUNIAJIBHBIA OKPYT

AHanuTHUYecKas CrpaBKa COCTaBlIEHA IS MyHHMIIMIIAJLHOTO OOpa30BaHUS
no pesynbraraMm mnpoBeaeHus B 2023 roay cieayromMX OLEHOYHBIX MPOUEAYp:
€IMHOTO TOCYAapCTBEHHOTO dK3aMeHa (fnanee — EI'D) u quarHoctudeckoi paboThl
(manee — J1P) mo npeameTam.

Ananu3 pesynbTaToB BbinodHeHus EI'D u JIP BbissBUI mpoOiieMHbIE
BOIIPOCHI, HA KOTOPbIE HEOOXOAUMO 00paTUTh 0COO0E€ BHUMAaHHUE MPU MOATOTOBKE
obyuarommuxcs B 2023-2024 yue6HOM TOTY.

BriBoibl M peKOMEHANMM, MPEICTABICHHBIE B CIpPaBKe, JOJDKHBI OBITh
JIOBECHBI JIO BCEX 3aMHTEPECOBAHHBIX JIMI] B 00pa30BaTEIbLHOM IPOIIECCE.

Xumus
EI'D

Ta6muna 1. KonmnuectBo yyactHrkoB EI'D no xumuun

ATE KomnnuecTtso yuactaukos EI'D % oT ob1u1ero yncna
10 y4eOHOMY TIpeIMETY YYaCTHUKOB B PETHOHE
[TorpannyHBI MyHUITUTIAIBHBIA OKPYT 10 1,01

OcHoBable pe3ynbTarel EI'D mo xumun B IlorpaHM4HOM MYyHHMIIMIIAJIBHOM
okpyre B 2023 roay mnpexncraBieHbl Ha pucynke 1. B 2023 romy B
oOpa3oBarenpHbIX oOpranuzausax (nanee — OO) MyHUIMIATIUTETa HE ObULIO
BBIITYCKHUKOB, IMOJTYYUBIIUX Ha 3k3aMeHe 1o xumuu 100 6amios.

100

75 40,0

50 30,0 30,0
% ] o0
0
B HVXKEe MUHMManbHoro banna OT MUHUManbHoro Ao 60 6annos
oT 61 go 80 6annos ot 81 go 100 6annos

Pucynok 1. OcHoBHbIe pe3ynbTaTel EI'D o xumun

B Tabnuue 2 npejacTaBieHbl 3aJaHHMA [0 XMMHH, B3BEHICHHBIH IPOIEHT!

BBINIOJIHEHUS KOTOPBHIX B [lorpaHMYyHOM MYHMIIMIAIBHOM OKpYre HE MpeoaoJel
MUHUMAaJbHYIO TpaHUIy (MPUMEPHBIA YPOBEHb BBINOJIHEHMs 3a/laHusi 0a30BOTO
ypoBHst — 60-90%, nossimienHoro ypoBHsi — 40-60%, Bbicokoro ypoBHs — 10-
20%)?. TlpenMeTHbIC pE3yIbTaThl OOy4E€HHS OTCYTCTBYIOT B CIEHU(DUKALMH
KOHTPOJIbHO-U3MEPUTEIIbHBIX MaTepuaioB Jijisi mpoBenenust EI'D o xumuu B 2023

roay.

! B3BenleHHBIH MPOIEHT BBHIMOJIHEHUS — CyMMa OAJIOB 110 KaXI0My 3aJaHUI0 B TPYIIIE / HA KOJMYECTBO
YYaCTHHUKOB, NIONABIINX B 3Ty IPYMITy.
2 [IpumepHEBIH YpOBEHD BBINIOJHEHUS pa3paboTaH Juisd aHanu3a pesyibratos EI'D B 2023 rosy Ha OCHOBE
MPUMEPHBIX YPOBHEH BBIITOIHEHHSI OIIEHOYHBIX MTPOIEyp M CPETHUX 3HaYeHUH 1o Poccum.
1



Tabnuna 2. 3aganus M0 XUMUH, IO KOTOPBIM BBIITYCKHUKHU
HE MPEO0/I0JIETU MUHUMAJIbHBIN TOPOT

Ne
3aJaHus

Yposens
CJI0KHOCTH
3alaHusA

IIpoBepsieMble 3J1eMeHThI COlEPKAHUS/YMEHUSI

KT?

Kon
KPC*

Yacts 1

3aKOHOMEPHOCTH U3MEHEHHSI XUMHIECKUX CBOHCTB
JIIEMEHTOB M UX COCIUHEHUII IO MEPHUOIaM H
rpynnam. O0mas xapakTepucTuka Metamios [A—
IITA rpynmn B CBSA3U C UX MOJIOKEHUEM B
Ilepruonuueckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB
J.U. MenzeneeBa 1 0COOEHHOCTSMH CTPOSHHS UX
aTOMOB. XapaKTEePUCTHKA EPEXOAHBIX JIEMEHTOB
—MeaH, IMHKA, XpoMa, JKeJe3a — 110 UX MOJIOKEHHIO
B [leproauueckoii cucteMe XUMHUYECKUX
anemenToB J[.11. MenneneeBa 1 0COOCHHOCTAM
cTpoeHHs MX aToMoB. OOIast XapaKTepUCTHKA
HeMmeTaioB I[VA—VIIA rpynn B ¢Bsi3u ¢ UX
nonoxeHneM B [lepuoandeckoit cucteme
xumuueckux snemenTo /.M. Menneneesa u
0COOCHHOCTSIMU CTPOCHHUSI UX aTOMOB

123,241,
23.1

1.2.1,
1.2.2,
1.2.3,
124

KoBaneHTHas XxuMudeckas CBs3b, €
Pa3HOBUIHOCTH U MEXaHU3MBI 00pa30BaHuUs.
XapaKkTepuCTUKU KOBAJEHTHOMN CBSI3H (MOJSIPHOCTh
U 3Heprus cBsa3u). MloHHas cBsA3b. MeTanmuyeckast
cBA3b. BonopoaHas cBa3b. Bemecrsa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO CTPOCHUS.
Tun xpucramnyeckoi peméTky. 3aBUCUMOCTh
CBOWCTB BELIECTB OT UX COCTaBa U CTPOEHUS

222,242,
2.4.3

1.3.1,
133

11

Teopus CTpOCHUS OPTaHUYCCKHIX COCTUHCHHML:
TOMOJIIOTHS U U30MepHs (CTPYKTypHas U
MPOCTPaHCTBEHHAsA). B3anMHOe BIHIsIHEE aTOMOB B
MoJieKynax. THIBI CBsA3el B MOJIEKyIax
OpPraHn4CeCKUX BCIIECTB. Fn6p14u1/13au1451 ATOMHBIX
opOuTaneii yrinepona. Pagukan. ®yHkunoHanbHas
rpynmna

121,222,
2.2.3,2.2.7

3.1,3.2

12

XapaKTepHbIE XUMUYECKUE CBOWCTBA
YIJIEBOJOPOIOB: AJIKAHOB, IUKJIOATKAHOB,
AJIKEHOB, TUEHOB, AJIKUHOB, aPOMaTHYECKUX
YIIIeBOI0PO/10B (OeH30I1a 1 TOMOJIOrOB OeH3011a,
ctuposia). OCHOBHBIE CLIOCOOBI MOTY4eHHS
YTIEBOIOPOAOB (B Jaboparopuu). XapakTepHbIe
XMMHUYECKHE CBOICTBA MIPEAETbHBIX OJHOATOMHBIX
Y MHOTOaTOMHBIX CIIUPTOB, ()eHOa. XapaKTepHbIe
XMMHYECKHE CBOICTBA JIbAETHIIOB, TPEAETbHBIX
KapOOHOBBIX KUCIIOT, CIIOKHBIX 3¢hupoB. OCHOBHBIE
CIOCOOBI MOTYyUEHHUsT KUCIOPOICOAEPKAIIIX
OpPraHHYECKHX COETMHEHHH (B 1abopaTopun)

1.3.4,2.34,
244,251

34,35,
3.6,4.1.7,
418

13

XapakTepHble XUMHUYECKHE CBOMCTBA
a30TCOJIEPKALLMX OPIrAHUYECKUX COEAUHEHUMN:
aMUHOB M aMUHOKHUCJIOT. BakHeHIIIHEe CITOCOOBI
[IOJIy4YEHHUsI aMUHOB U AMUHOKUCIIOT.
buonoruuecku BaykHbie BELIECTBA: KUPBI,
YIJIeBOAbI (MOHOCAaXapubl, AUCAXapUIbl,
HoJMcaxapmibl), OenKu

234

3.7,3.8

3 KT — xompl TpebOBaHUIA K YPOBHIO IIOATOTOBKH BEITYCKHHKOB.
4 KOC — KOHTPOIUPYEMBIE dII€MEHTBI CONEPIKAHUS.
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Ne YpoBeHnn \ Kox
O — ciaoxknoctu | IlpoBepsieMble 3JIeMEHTHI COAePKAHUA/YMEHHSA KT K3C*
3aaHus
17 5 Knaccmbnxaumi XUMHYECKHX peimunﬁ B 298 141
HCOPTraHMYCCKOW M OPraHMICCKON XUMUH
18 B CKOpPOCTh pPeaKiiny, €€ 3aBUCMOCTD OT Pa3JIMYHBIX 245 143
(axTopoB
PacuéTel ¢ HCIOIBL30BaHUEM MOHATHUI
26 b «PacTBOPUMOCTBY, «MaccoBas J0JIs BEIECTBA B 2.5.2 431
pacTBope»
PacuéTel Macchl BeliecTBa Wi 00bEMa ra3oB 10
W3BECTHOMY KOJIMIECTBY BEIIECTBA, MACCe MIIN
00BEMY OJIHOTO U3 YYACTBYIOLIUX B PEAKIIUU 4.3.3,
28 b BelecTB. PacuéTsl MaccoBOi Wi 00BEMHON 10U 25.2 4.3.8,
BBIX0JIa MMPOJYKTA PEAKIUH OT TEOPETUIECKH 4.3.9
BO3MOXHOTO. PacuéThl MaccoBOM 0JTH (MacChl)
XUMHUYECKOT0 COCTMHEHUS B CMECH
Yacts 2
PacuéTel ¢ HCTIOIBL30BaHUEM MOHATHUI
«PacTBOPHUMOCTBY, «MAacCOBasi J0JIs BEIICCTBA B
pactBope». PacuéTel Mmaccel (00bEMa, KOJIMYECTBA
BEIIIeCTBA) MPOIYKTOB PEAaKIUH, €CIIH OJHO M3 4.3.1,
34 B BEIIIECTB IaHO B M30BITKE (MMEET IPUMECH). 259 4.3.5,
Pacuérer Maccel (00BEMa, KOJTMUECTBA BEIIECTBA) 4.3.6,
MIPOAYKTA PEaKINHU, €CITH OJTHO U3 BEIIECTB JaHO B 4.3.9
BUJIE pacTBOpa C ONpeAeIEHHON MAacCOBOM A0eH
pacTBOpEHHOTO BemecTBa. PacuéThl MaccoBoOit
JIOJIK (Macchl) XUMUUECKOTO COSTUHEHHSI B CMECH

Ha pucynke 2 mpencraBieHsl naHHbIe 1Mo 3amaHusM (%), ypoBeHb
BBITIOJTHEHHS KOTOPBIX HE MPEOJI0Jie]] MUHUMAIbHBIM Topor. KpacHoit nuHuein
OTPaXEH MHMHHUMAJIbHBIA TOPOT BBIMOJHEHUS IS KaXKIOTO YPOBHS CIIOKHOCTH:
0a3oBbIii — 60%, moBeIIeHHBIN — 40%, BEIcOKHUI — 10%.

100
90
80
70
60
50
40

30

20

10 . —_—
0 2 4 1 13 17

18 26 28 12 34
M ba30BbIi 30,00 40,00 40,00 30,00 10,00 40,00 30,00 30,00

MpPOLEHT BbINOHEHUA

NOBbILEHHbI 10,00

BbICOKM 0,00

Homepa 3agaHui

Pucynok 2. 3aganus, mo KOTOPbIM YYaCTHUKH HE TIPEO0JIETN
MHWHUMAJIbHBIN [TIOPOT

AHanu3 pe3ysbTaTOB YYaCTHUKOB M TUIOB 33/IaHHM, TTOTABIINX B TIEPEUCHb
(Tabm. 2, puc. 2), mokasa.



Henp3st Ha3BaTh ycHelmHbIM BBINOJHEHUE 3aaHusi 0a3oBoro ypoBHs Ned
(KoBanentHass xumuyeckas CBA3b, €€ PpA3HOBHJAHOCTH M MEXaHU3MBbI
oOpazoBanusi), Ne 11 (Teopusi cTpoeHHs OpraHMYEeCKUX coeauHeHui), Ne 18
(CkopocTb peakiun).

Brimmonnenne 3aganus Ned mpeanosaraet 3HaHUE TUIOB KPUCTAJUTMYECKHX
pEIIETOK M BUIOB XUMUYECKUX CBsA3eil. OOpaTuM Takke BHUMAaHHE U Ha YPOBEHb
c(OpPMUPOBAHHOCTH UYUTATEIBCKONW T'PAMOTHOCTH IK3aMEHYEMBIX, BBIMOIHSIBIIAX
3TO 3a7aHve. B yciioBHMM 3amaHus yKa3aHbl JIBa IPU3HAKA, IO KOTOPBIM
HEOOXOMMO CeNIaTh MPaBUIBHBIN BHIOODP, OIHAKO HE BCE YYACTHUKH OOpaTUIIM Ha
3T0 BHUMaHMe. 3anaHue Nell, opHeHTHPOBAaHHOE Ha MPOBEPKY 3HAHUS TEOPUHU
CTPOCHHUSI OpPraHMYECKUX BEILIECTB, TAKXKE HEAOCTATOYHO IIPOYHO YCBOEHO
BBIITYCKHUKAMU C pPa3HbIM YPOBHEM IIOATOTOBKM. Bpmmonusaa 3amanme Nell,
BBIITYCKHUKHM JIEMOHCTPUPOBAJIM HE3HAHUE IOHATHS «TOMOJIOTW» W IIyTaJIHCh B
TPUBUAJIBHBIX U CUCTEMATUYECKUX HA3BAHMSX BEILIECTB.

3aganusa 6a3oBoro ypoBHs Ne 2 (3aKOHOMEPHOCTH U3MEHEHUS] XUMUYECKHUX
CBOMCTB D3JEMEHTOB U HX COEIUHEHHM mo mnepuojgam M rpymmnam), Nel3
(XapakTepHble  XMMHYECKHE  CBOWCTBAa  a30TCOJEPXKAIMUX  OPTaHUYECKHUX
coeaunenuit), Nel7 (Knmaccudukaiuss XMUMHUECKUX PEAKIMKA B HEOPTaHMUECKOW U
opranudeckoit  xummm), Ne26 (Pacyérhl ¢  UCHOJB30BAHHMEM  MOHSATHH
«pacTBOPUMOCTEY», «MaccoBasi JOJs BellecTBa B pacTBope»), Ne28 (Pacuérsr
Macchl BelecTBA WM 00bEMa Ta30B) OKA3aJIHMCh HEIOCTYITHBIM ISl PEHICHUSI
OOJIBIIOMY KOJIMYECTBY yUYalUXCSl.

Boeinonnenue 3aganus Ne2 tpebGyer moHuMaHusi cMbiciia [lepuoanueckoro
3akoHa [[.M. MeHneneeBa U UCIIONB30BaHUS €ro JJI KaYECTBEHHOI'O aHAIA3a U
00OCHOBaHHUS OCHOBHBIX 3aKOHOMEPHOCTEW CTPOEHHUS aTOMOB, CBOWCTB
XUMHUYECKUX DSJIEMEHTOB W MX COCIUHEHUH, Cc(HOPMUPOBAHHOCTH YMEHUS
ONPENENATh BAJIECHTHOCTh XHMHYECKOTO JJIEMEHTAa IO €ro IMOJOKEHUI0 B
[Tepuonnueckoit cucreme xumuueckux d3memeHtoB J[.M. Menneneesa. Ilpu
BBINIOJIHEHNU 3a1aHusg Nel3 BBITYCKHHUKHM NPOAEMOHCTPUPOBAIN HENOCTATOUYHYIO
M3YYEHHOCTh BOIIPOCAa CBOWCTB Aa30TCOAEPIKAIINUX OPraHUYECKHX COECIMHEHUH,
yriaeBooB. Kak ¥ B mpouuiom rofy, sK3aMeHyeMble IMOKa3aiu Oojiee HU3KHE
pe3ynbTarhl BhioHEHUs 3aganuid Nel7, Nel8, nposepstoiue chopMupoBaHHOCTh
YMEHUN KIacCU(PUIMUPOBATH XUMHUYECKHME PEAKLIUU OPraHWYeCcKOM XUMHUH TI0
pa3iaMuHbIM  KJIACCU(UKALMOHHBIM TPUHLUIIAM, B KOTOPOM  BBITYCKHUKH,
BEPOSITHO, HE YUUTHIBAJIU HEOOPATUMOCTh PEAKIIMI TOpEeHHUS.

Pe3ynbrathl pemieHust pacu€THBIX 3a/1a4 6a30BOr0 ypOBHS CIOKHOCTH No26,
Ne28 moka3pIBalOT, YTO HEKOTOpPbIE SK3aMEHyeMble €O ciIaboi MOArOTOBKON
OBJIAJIENTM JIMIIb YMEHUSMHU BBINOJHATH pacd€rsl TemnoBoro sddexra (1o
TEPMOXMMHUUYECKUM YpaBHEHUAM). A BOT YMEHUSMU NPHUMEHATh TOHATHE
«MaccoBas JI0Js BEIIECTBA B PACTBOPE» M YUYUTHIBATh COOTHOLIEHUE BEIIECTB,
YUYaCTBYIOIIMX B pEaKLWH, HEAOCTATOYHO. DTU 0a30Bble YMEHHS BO B3aWMOCBSI3U
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HEOOXOUMO TaKKe NPUMEHUTh [pPU pPEHIEHHH 337ad BBICOKOTO YpPOBHS
cinoxHocTH Ne 33, Ne 34 B yactu 2, ¢ 0qHUM U3 KOTOpbIX — Ne34 — He cripaBuIICs
HU OJIMH BBINTYCKHUK. CTaHOBUTCS OYEBUIHBIM, YTO CIPABUTHCA C 3aJadyaMu
BBICOKOT'O YPOBHS CJIOKHOCTH CMOTJIM JIMIIb HEMHOTME BBITYCKHUKH, ¥ KOTOPBIX
Hapsy C XOpOoLIel XUMHUYECKOW MOJArOTOBKOM Xopomo chopmupoBaHa
MaTemMaTuueckas TrpamMoTHOCTb. llpu pemenun 3aganus Ne34 TpeGoBanock
IPUMEHUTb  MEXIPEAMETHBIE YMEHHUS 110 BBISBICHHI0 MaTEMATUYECKOU
3aBUCHUMOCTH MEXIY 3aJ@aHHbIMH (DU3MUECKUMU BEIMYMHAMU U COCTABJICHUIO
MaTeMaTHYECKOTO YPABHEHUS JIsl TOMCKA HEU3BECTHON BEJIMYUHBI.

C 3amanweM moBBIIICHHOTO YpoBHA Nel2 (XapakTepHble XUMHUYECKUE
CBOMCTBa YIJIEBOJIOPOJIOB) TAKKe HE CIPABHIOCH OOJBIIMHCTBO OOYYArOIIUXCS.
OTpHLaTebHBIA Pe3yJIbTAaT BBITOJIHEHHS 3TOTO 33JaHUsl CBHJIETEIBCTBYET O TOM,
YTO HJIEMEHTHI COACPIKAHUA Kypca OPraHUYECKON XMMHUU YCBOEHBI BBIITYCKHUKAMU
HECKOJIBKO XYK€, YEM DJIEMEHTHI COAECP/KAHUSA Kypca Heoprauudueckon xumud. [Ipn
BBIIIOJIHEHUH 3TOTO 3aJaHHUs HK3aMEHYEMBbIM HEOOXOJIUMO OBUIO HPUMEHUTH
3HaHUSA O CBOMCTBAaX KOHKPETHBIX BELIECTB, IPUHAIEKAIUX K PA3HBIM KJIaCCaM.
OT0 03HaAyYaeT, 4YTO HEOOXOJMMO YUWUTHIBATH CBOMCTBA BEIIECTB C TOYKHU 3PEHUS
HaJIUM4Msl TOW WJIM WHOM (PYHKIMOHAIBHOW TPYMNIBI WM CBSA3CH, HE IIyTas,
HallpUMEp, PEaKUUU TaJOrCHAJIKAHOB CO CIMPTOBBIM M BOJIHBIM pPacTBOPOM
HIEJIOYH.

JInarnocruyeckasi padora

B nensx nmoaroroBku oOydaromMXCs M TEJArorMuyeckoro cooOIlecTBa K
c/ladye rocyJapcTBEHHOM UTOrOBOM aTTeCTallMy MO 00pa30BaTeIbHBIM MPOrpaMMaM
cpennero obmero oOpazoBanus B Ilpumopckom kpae B 2023 romy PI'BHY
«DenepanbHbIN WHCTUTYT [Ie1arOrnYeCcKux U3MEPEHUI» IIPOBEII
JUMAarHOCTUYECKYI0 paboTy 1O XUMUU Ha TeppuTopuu J[ambHEBOCTOYHOIO
dbenepabHOTO OKpyTa.

B tabmuue 3 mnpencTaBieHbl JAaHHbIE 10 KOJMYECTBY YYaCTHUKOB,
IIpUHAMaBIIMX yyactue B JIP.

Tabnuua 3. KonmuuectBo yyactHukoB [P mo xumun

ATE KonunuectBo yuactukos EI'D % ot oOmiero yucna
1o y4eOHOMY IpeaMETY YYaCTHUKOB B PETHOHE
[TorpannuHbIl MyHUIIUTIAIBHBIA OKPYT 19 2,1

Ha pucynke 3 mnpencraBieHbl OCHOBHBIE pe3yibTaThl J[P mo xumuu B
[Torpannynom MyHHIHMnaasHOM okpyre. B 2023 rogy B OO MyHHIMIAIATETa HE
OBLJIO BBIITYCKHUKOB, HAOPABILIMX MaKCUMAaJIbHbIN Oasil.



100

80

63,16

60

36,84
40

20
0,00

M He 3a4TeHO M 3a4TeHo < 80% oT max
Pucynok 3. OcHoBHbIe pe3ynbTatsl AP mo xumun

Ha pucynke 4 mpexacraBieHO pacmpesesieHne TNEepBUYHBIX OaloB 10
MYHUIIUIIAJUTETY MO KOJIMYECTBY YUaCTHUKOB.
2
1

4
3 3 3
I I I 1
1
. l
0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

B rtabnune 4 mnpencraBieHbl 3aJaHUs [0 XUMHUHU, B3BEHICHHBIM MPOIECHT
BEITIOJTHEHHUST KOTOPHIX B [lorpaHMYHOM MYHHUITMTIAIBHOM OKPYTe HE IMPEO0I0JIel
MUHHAMAJIGHYIO TpaHUIy (MMPUMEPHBIM YPOBEHH BBIMOJHCHHS 3afaHUs 0a30BOTO
ypoBHst — 60-90%, noBsiieHHOTr0 YpoBHS — 40-60%, BbicOKOT0 ypoBHS — 10-20%).

Tak kak pesynapTar 1o 3amgaHusm Nell (IT) u Nel2 (B) mpencraBieH B
CyMMapHOM BHJE, TO MHUHUMAJbHBIM TIOPOT BBIMOJHEHUS IS JaHHBIX
00beIMHEHHBIX 3a/IaHNi B3AT Kak Bbicokuit — 10%.

w b w

N

2
2 3

Pucynoxk 4. PactipeienieHue nepBUYHbBIX OAJIJIOB 1O XUMUU

I S

Tabnuna 4. 3aganust M0 XUMUHU, TIO KOTOPBIM BBITYCKHUKHU
HE MPEOI0JET MUHUMAJIbHBIN MOPOT

w =
AEEE
% 2 ; cE IIpoBepsieMble 31eMeHTHI CO/lePKAHNs/yMeHUs Kox K9C KT
2] e =
21”35°
Yacts 1
CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MIEPBBIX 111 1.2.1,
1 5 YEeTBHIPEX TIEPUOJIOB: S-, P- U d-2JIEMEHTHI. 231
OnexTpoHHas KoHpurypamus atoma. OCHOBHOE U BO30YXKIEHHOE
COCTOSIHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI XUMUYECKUX CBOMCTB 3JIEMEHTOB U 1.2.1, 1.2.3,
2 E HX COCIMHEHUII 110 ITepHoiaM | IpyTIaMm. 1.2.2, 24.1,
Ob6mas xapakrepructrka MetamuioB IA—IIIA rpymm B cBsi3u ¢ ux 1.2.3, 23.1
nosioxeHueM B Ileproandeckoi cucTeMe XMMHUECKHX YJIEMEHTOB 1.2.4
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Ne 3ananusa

Yposensn
CJI0KHOCTH

3aJaHusA

IIpoBepsieMble 31eMeHThI CO/IePKAHUS/YMEHHS

Koxg KOC

KT

J.1. MeHnzneneeBa u 0COOCHHOCTSMH CTPOSHUS HX aTOMOB.
XapaKkTepHCTHKA IIEPEXOAHBIX NIEMEHTOB — MEIIH, INHKA, XpOMa,
JKeses3a — 0 X NosioxkeHuto B [lepuonndeckoil cucteme
XuMHu4eckux siemeHToB JI.M1. MenpaeneeBa 1 0COOCHHOCTSIM
CTPOEHHUS UX aTOMOB.

O0mas xapaktepuctika HemeTamioB IVA—VIIA rpymm B cBsi3u ¢
ux nojoxeHueM B [leproandeckoil cucteMe XUMUYECKUX
anemenToB JI.11. MenneneeBa 1 0cOOCHHOCTSIMU CTPOCHUSI UX
aTOMOB

3J'IeKTpOOTpI/IHaTeJ'ILHOCTL. CreleHb OKHCIICHUS U BAJICHTHOCTD
XUMHNYCCKUX 3JICMCHTOB

132

1.1.1,
2.2.1

KoBanenTHas xuMudeckas cBsi3b, €€ pa3HOBUIHOCTH U
MEXaHHM3MBI 00pa30BaHMs. XapaKTEePUCTHKHU KOBAJCHTHOM CBSI3H
(TToNsIpHOCTE ¥ HEprHst cBsi3M). MloHHast cBsA3b. MeTammmaeckast
cBs13b. BomopoaHas cBs3b.

BermecTBa MOJICKYIIPHOTO M HEMOJIEKYJISIPHOTO CTpoeHHs. Tnun
KPHUCTAJUTMYECKOH PeIETKH. 3aBUCHMOCTD CBOMCTB BEIIECTB OT
UX COCTaBa U CTPOCHUS

131,
133

2.2.2,
2.4.2,
24.3

Knaccudukanms opranndeckux emects. Homenkatypa
OpPraHMYECKHX BEUICCTB (TpUBHAIbHAS U MEXTYHAPOIHAS)

3.3

2.2.6

Teopus cTpoeHUs OPraHUYECKUX COSUHEHH: TOMOJIOTHS U
n3oMepus (CTPYKTypHas M IPOCTpaHCTBEHHas ). B3anumHoe
BIIMSIHAE aTOMOB B MOJIEKYJIax.

Turmel cBA3€il B MOJNIEKYJIaX OPraHUYECKUX BEIIECTB.
I'mbpuau3anus aTOMHBIX opOuTanel yriuepona. Paguxkai.
@DyHKIMOHANIbHAS TPyTNa

3.1,32

1.2.1,
2.2.2,
2.2.3,
2.2.7

XapakTepHble XUMHIECKHE CBOMCTBA YITIEBOAOPOJIOB: alIKAHOB,
IIUKJIOAJIKAHOB, AJIKCHOB, INCHOB, AIKWHOB, apPOMAaTHYECKUX
YTIeBOAOPOAOB (OeH305a U TOMOJIOTOB OeH30J1a, CTHPOIIA).
OcCHOBHBIE CITOCOOBI MOIYYEHHS YIIIEBOAOPOIOB (B
naboparopun). XapakTepHble XHMHUUECKHE CBOMCTBA MPEAEIbHBIX
OJTHOATOMHBIX M MHOTOaTOMHBIX CIIHPTOB, ()eHOIA.

XapaxTepHble XUMUYECKHE CBOWCTBA aJIbJIETH/IOB, TIPEIENIbHBIX
KapOOHOBBIX KUCJIOT, CII0KHBIX 3(DUPOB.

OCHOBHBIE CIIOCOOBI TTOIYYEHHUS KUCIOPOACOACPIKAIIINX
OpraHUYeCcKUX COeIMHEHHH (B Ja00paTopuu)

3.4, 3.5,
3.6,4.1.7,
4138

1.3.4,
2.3.4,
2.4.4,
25.1

XapakTepHble XUMUYECKHUE CBOMCTBA a30TCOACPKAIINX
OPraHUYeCKUX COCJUHEHUI: aMUHOB U aMUHOKHUCIIOT.
Baxkneiime crioco0b! OTy4YE€HUS AMUHOB U aMHHOKHUCIIOT.
buonornueckn BajxHbI€ BEIECTBA: KHUPBI, YIIIEBObI
(MOHOCaXapuabl, AMCAXAPHIBI, TOJHCAXaPHUJIbI), OCIIKH

3.7,3.8

234

XapakTepHble XUMHYECKHE CBOMCTBA YIIICBOAOPOJIOB: AJIKAHOB,
LIMKJIOAJIKAHOB, AJIKEHOB, INCHOB, AIKWHOB, apDOMATHYECKUX
YTIEBOIOPOAOB (OSH30Ia M TOMOJIOTOB O€H3071a, CTHPOJIA).
Baxwneiimme criocoOBI TOXYYIeHUS YTICBOAOPOAOB. MOHHEIH
(mpaBmiio B.B. MapkoBHHKOBA) U paUKaIbHbIE MEXaHU3MBI
peakuuii B OpraHMyeCKOi XUMUHU

34,417

2.3.4,
24.4

10

XapakTepHble XUMHUYECKHE CBOMCTBA MPEIeNbHBIX OJJHOATOMHBIX
Y MHOTOATOMHBIX CIIMPTOB, (DEHOIIA, AITBJIETHIOB, KAPOOHOBBIX
KHCIIOT, CIIOKHBIX 3(pupoB. BakHel e criocoOsl MOTydeHUs
KHCJIOPOJICOJIEPKAIIUX OPraHUYECKUX COSAMHEHUHN

3.5, 3.6,
418

234

YacTtb 2

Y CTaHOBIICHHE MOJICKY/ISPHON H CTPYKTYPHO# hopMyI BerecTsa |

4.3.7

2.5.2




Ha pucynke 5 mnpencraBieHel naHHble 10 3amaHusiM (%), ypoBeHb
BBIIIOJIHEHNS KOTOPBIX HE MPEOJO0JIEN] MUHHUMAJIBbHBIM Topor. KpacHou nuHuen
OTPaXEH MHMHHMMAJIBHBIN MOPOT BBINOJHEHUS I KaXZOTO0 YPOBHS CIIOXKHOCTH:
0a3oBbIii — 60%, moBeIIIeHHBIN — 40%, BEIcOKHI — 10%.

100
90
% 80
GIJ 70
5 60
S 50
I 40
[20]
= 30
G:Jr 20
o 10
[oX
[ 0
1 2 3 4 5 6 8 7 9 10 13
W ba3oBbIl 47,00 47,00 36,00 57,00 52,00 31,00 42,00
NOBbIWEHHbIN 10,50 7,50 12,50
BbICOKMIA Homepa 3agaHuii 0,00

Pucynok 5. 3aganusi, 10 KOTOPbIM YYaCTHUKHU HE MPEOAOIIENH
MHUHHUMAaJbHBIA IIOPOT

AHau3 pe3ynbTaTOB YYACTHUKOB M THUIIOB 33/IaHUM, TONABIIIUX B NEPEUCHb
(Tabu. 4, puc. 5), mokaszaj, 4YTO YYaCTHHKH HE MIPEOI0JIeIN MUHUMAJIbHBIN ITOPOT B
11 u3 13 3anganuii JIP. Hwke B Tabnuiie 5 mpeacTaBieH coaepiKaTelbHbBIN aHAIN3

3aganun J[P.

Ta6nuna 5. CoaeprkareybHbI aHAIU3 BBITIOTHEHU 3aanuii [P mo xumuu

Kparkas xapakrepucTuka
3agaHus

OcHOBHbIE 3aTPyIHEHUS
yyacTHukoB JIP

Bo3moxkHbIe IPUYHHBI
3aTpyaHeHuil

UHGOPpMAYUSL NO KAAHCOOMY 3A0AHUIO C KDATNKUM

omeemom

3ananue 1. [lanHoe 3amaHue
TpeOyeT 3HAHUI O CTPOCHUH aTOMa.

[Ipy BBITIONHEHWH B3TOTO 3aJaHHs
9K3aMEHyeMble He Y4, 4YTO B
3amaHud  ObUT 3aJaH BONPOC O
KaTHOHAX, & HE O JIEMEHTE.

[IyraroT nousTUs

3aganme 2.  3aKOHOMEPHOCTH
U3MEHEHHUS XUMHYECKHUX CBOWCTB
3JIEMEHTOB M HUX COCIUHEHHUM TI0
NEpPUOoJaM U rpymmnaM.

VYuamuecs pacrnoJiarajiy 3JIEMEHTbI
HEC B MNOPAAKE YMCHBUICHHA, a4 B
HOPSAJIKE YBEJIUYEHUS CBOWCTB.

HeBHuMarensHOCTb Ipu
IPOYTEHUH 3aJ1aHUS

3aganme 3. 3amanue Tpebyer
3HAaHUM O CTENEHSX OKHCICHUS
9JIEMEHTOB, ONpEJCICHHE HX 110
tabumue MeHpeneesa.

Ilpn BbINONHEHWW 3amaHus 3
HEKOTOPBIC yYalluecss HWCIbITATH
TPYAHOCTH  TIPA  BBINOJHEHUH

MAaTCMAaTHYICCKUX PACUYCTOB

Cra0ble BEIYUCIUTENLHBIE HABLIKH

3ananue 4. 3agaHue HaNpPaBJICHO

HpI/I BBIIIOJTHCHHUH 3aJlaHUs MHOTI'MC

HeBHMMAaTEIEHOCTD npu

OpraHuYecKuX COEAMHEHUH.

Ha 3HaHWE THUIOB XHUMUYECKUX | ydaruecs HE Y4IU | OPOYTEHUHU 3aJaHUS
cBsi3eit u KpUCTAJIMYECKUX | JBOMCTBEHHOCTh JAAHHOTO BOIpOCa.
peleTox U, COOTBETCTBEHHO, BBHIOHWpAITU
BCIICCTBA, YUuTBIBasA TOJIBKO
PEUICTKY WJIK TOJIBKO THII CBA3H.
3ananme 5. 3aganme HampasieHo | [Ipu BBINIOJIHEHU U nanHoro | Cnabple MeTanpeIMeTHbIE HABBIKH
Ha 3HAaHHE KnaccuUKalnuy | 3alaHdsl  HEKOTOpbhle  ydamuecs | (aHaius, KJ1accuuKaIms,
OPraHNUYeCKUX COCTUHEHHIMA. MOKa3aIu HE3HaHHWE | COIOCTABJICHNE)
(hyHKIIMOHATIBHBIX TPy
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Kpartkas xapakrepucTuka OcCHOBHBIE 3aTPYy/IHEHUS Bo3MoskHBIE NPUYNHBI

3ajaHus y4yacTHukoB /I[P 3aTpyAHeHU
3apanue 6. 3amanue HampasieHo | [Ipm BemonHenun 3aganus He | CnaOble mpeamernele YYJI, He
Ha 3HaHME MOHATUIl TOMOJIOTH U | Y4y, 4TO apoMaTH4ecKue | oTpabOTaHbI JJIEMEHTHI
HU30MEpBI B OPraHNUECKON XUMUH. anpJeTuAbl SBISAIOTCS OTAEIBHBIM | COAEP)KaHHS: TOMOJIOTH U H30MEpHI
TOMOJIOTHYECKHM  PSAIOM U HE | B OPraHUYECKON XUMMUH.
SIBIISIFOTCS MpeJCTaBUTEIAMHI

MpEICIbHBIX AIbICTHIOB.
3aganne 7. 3amanme HampasieHo | HeBepHO TIPUMEHIITH sgauns | HemocraTtoyHoe 3HaHME CBOMCTB

Ha CpaBHEHHUE CBOICTB | CBOICTB OpraHUYECKUX | OPraHUYECKHUX COCIUHEHMM.
YIJIEBOAOPOJOB U | COeIUHEHUI.
KHCJIOPOACOIEPIKAIINX

OpPraHMYeCKUX COSAUHEHUH.
3aganue 8. Hanpasieno Ha 3Hanne | HesepHo  mpumeHmnm — 3HaHWA | [Ipy BEIIONHEHWH STOTO 3aJaHUS

CBOWCTB aMUHOB. CBOWCTB a30TCOJIEP>KAINX | BBITYCKHUKHU MOoKa3aau
OpraHUYECKUX COCTUHEHHM. HEJIOCTAaTOYHOE 3HAHHE CBOWCTB

a30TCOJIEPXKAIINX  OPTaHUYECKUX
COEJIMHEHUM.

3aganme 9. 3aganue Tpebyer | OmubOku JIOTTYIIEHBI B | DK3aMeHyeMbIe HEJI0CTaTOYHO

3HaHME CBOMCTB BCEX KJACCOB | MPEBPAIlEHUU OJHUX XUMUYECKUX | 3HAIOT CBOHCTBA apOMaTHUECKHX

YTIEBOJAOPOIOB. BEIIECTB B IPYyTHE. YIJIEBOIOPOJIOB, & TAKXKE YCIOBHUS
TIPOBEICHUS HEKOTOPBIX
XUMUYECKHX PEaKITHM.

3aganne 10. 3aganne HampaeieHo | OmmOKn JIOITYIIEHbI B | HenocratouHoe 3HaHHE CBOWCTB

Ha TMPOBEPKY 3HAHWH XMUMHYECKHUX | IMPEBPAIICHUH OJHUX XHMHYECKUX | CIUPTOB M KAPOOHOBBIX KHCIOT, a

CBOWCTB KHCJIOPOACOIEPIKAIIUX | BEIICCTB B IPYTHUE. TaKkKe HE VYIH HalpaBICHHUE

OpPTaHUYECKHUX COCTUHCHHU. peakmuu B 3aBHCUMOCTH  OT
KaTajau3aTopa.

UHpOPMAYUSL NO KAICOOMY 3A0AHUIO C PA3BEPHYMBIM ONEENOM

3aganme 13. PacuerHas 3agaua Ha | OmmoOKu JIOTTYIIEHbI Npu | YUYEHUKH NOKa3aJld HEAOCTaTOUHBIE

BBIBOJ] (OPMYJIBI OPraHWYECKOTrO | BBIMOJHCHUH PACUYCTOB MO JAHHBIM | 3HAHUS 110 BBIMOJHCHHIO PACUCTOB

COCJTUHEHUS o MPOJYKTaM | 3aJauu. [0 JaHHBIM 3aJ]aud, HEyMeHHe

TOpeHwUsl. COCTaBJIATh CTPYKTYPHYIO (OpPMYITy

10 BBIBEJIEHHOE MOJICKYJIIPHOM.

BbiBoaBI M pekoMeH AT

AHaM3 MaTepualioB MPOBEACHUS OIICHOYHBIX MPOIEAYp MoKazall
nepeyeHb JIEMEHTOB COJICpXKaHUsI / YMEHUW M BHJOB JEATEILHOCTH, YCBOCHHUE
KOTOPBIX BCEMU IIKOJIbHUKAMU PETUOHA B 1IEJIOM MOXXHO CUUTATh JOCTATOUHBIM:

1. HaspiBaThb  HM3y4YCHHBIC BEIIeCTBA 110  TPUBHAJIBHOW  WJIHU
MEXIYHAPOAHOU HOMEHKJIIATYPE.

2. Omnpenensars/knaccuPUIIUpoOBaTh: BaJECHTHOCTh, CTENEHb OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB, 3aps/ibl MOHOB, XapaKTEep CpPelbl BOJIHBIX PACTBOPOB
BEIIECTB; OKHUCIMTEIb W BOCCTAaHOBHUTEIb, NPHUHAIJICKHOCTh BEIIECTB K
Pa3IUYHBIM KJIacCaM HEOPTraHWYECKUX U OPTaHUYECKUX COCJIMHECHUM.

3. Xapaktepu3oBaTb: S-, P- U d-2JIEMEHTHI O HUX TOJIOKEHUIO B
ITepuognueckon cucreme JI.M. MenneneeBa; CylmHOCTh HM3YYEHHBIX BHIOB
XUMHUYECKUX PEAKIUM: IIEKTPOJIUTHUECCKON NUCCOLMAIIMN, HOHHOTO OOMEHa.

4. TIpoBOAUTH BBIYUCIICHUS 110 TEPMOXUMHUYECKUM YPABHEHUSIM.

5. OOyuaromuecs MOHUMAIOT CMBICI TaKUX BA)XKHEHIIMX TOHITHM, Kak
TUJPOJIU3 U JICKTPOIU3 (BBIICISIIOT UX XapaKTepHbIC IPU3HAKH).

AHallN3 MarepuanoB MPOBEAEHUS OLUEHOYHBIX MPOUEAYp MOKa3ajd MepeyeHb
9



AJIIEMEHTOB COJAEpKaHusd / YMEHUH U BHUJOB AESTEIBHOCTHU, YCBOCHHE KOTOPBIX
BCEMH LIKOJIBHUKAMHU PETHOHA, IIKOJIbHUKAMHM C pa3HbIM YPOBHEM MOJATOTOBKHU
HEJIb351 CYUTATh JOCTATOUHBIM:

1. HaspiBaThb BHJ XMMHUYECKHUX CBSI3€Ml B COEJUHEHUSAX U THII
KPUCTAJUIMYECKOW PEHIETKH; MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, TOMOJIOTH
Y U30MEPBHI.

2. KnaccupuumpoBarh XUMHUYECKHE pEAKIUU B HEOPraHUYECKOW U
OpraHUYECKOW XUMUU (110 BCEM M3BECTHBIM KJIACCU(PUKAIIMOHHBIM MPU3HAKAM).

3. XapakTepu3oBaTh 00IIHE XUMHUUYECKUE CBOMCTBA MPOCTHIX BEUIECTB —
METAJJIOB M HEMETAJIJIOB; OOIlMe XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEAUHEHUN, CBOMCTBA OTHEJIBHBIX MPEACTABUTEIEH OSTHUX
KJIaCCOB; CTPOEHHE W XUMHUYECKHUE CBOMCTBA M3YUYEHHBIX OPraHHUYECKUX
COECIUHEHUM.

4. OOBACHATH 3aBUCUMOCTb CBOMCTB XHMHMUYECKUX OJJIEMEHTOB M HX
COCIMHEHWM OT MNoJoKeHus diemeHTta B Ilepumoamueckon cucreme JI.M.
MenpaeneeBa; mnpupoay  XUMHUUYECKOW  CBA3U  (MOHHOM, KOBAJICHTHOM,
METAJUINYECKOM, BOJOPOJHON); 3aBUCUMOCTh CBOWCTB HEOPraHUYECKUX H
OpPraHMYEeCKHX BEIIECTB OT HMX COCTaBa M CTPOCHMS; BIMSIHUE Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOW PEaKIMW M Ha CMEIICHHE XHUMHUYECKOTO
paBHOBECHS.

5. IlnanupoBaTh/mpOBOIUTH DKCIEPUMEHT o ITOJTYYEHHIO 151
PAacCIO3HABAHUIO BAKHEWMIIMX HEOPraHWYECKHX M OPraHMYECKUX COCIUHEHUN C
y4€TOM TPUOOPETEHHBIX 3HAHUN O MpaBMiIax 0€30MacHO paboThI ¢ BEIIECTBAMU B
7a00paTopuu U B OBITY; BBIUUCIEHUS 10 XUMUYECKUM (POPMYJIaM U yPaBHEHUSIM.

Ha ocHOBE BBIABICHHBIX THUIWYHBIX 3aTPyAHEHUA U OMIMOOK ObLIN
c(hOpMyYIMPOBAHBI CIEAYIOLINE APECHBIE PEKOMEHAAINH.

PexoMeHIanMu 10 COBEPIICHCTBOBAHUIO TMPENOJABAHUS XMMHUH ISl BCeX
o0yJarmmnxcs

a) YuurejasaM, METOAUYECKUM 00beIMHEHUAM yUHTEIeH

[{enenanpasnenHas pabota mo GopMUPOBAHUIO YMEHHUIA:

- BBIJCJIATH B YCJIOBUM 3aJ1aHUS TJIaBHOE;

- YCTaHaBJIMBATh MPUYMHHO-CJIEACTBEHHBIE CBSA3U MEXKAY OTIEIbHBIMU
AJIEMEHTAMHU COJEpk aHUsl, B OCOOEHHOCTH B3aMMOCBSI3b COCTaBa, CTPOCHUS U
CBOMCTB BCIICCTB;

- BHUMATEJIbHO aHAJM3UPOBATh YCIOBHUS 3aJaHUsl U BBIOMPATH aJ€KBATHYIO
MOCJIEAOBATEJILHOCTD JICHCTBUM.

Otn ymeHus GOpMUPYIOTCS CHUCTEMAaTHYECKHM Ha MPOTSHKEHUHM BCETO ITUKIIA
OOyYeHHS] XUMHUH MTPAKTUUECKHA Ha KaXKJIOM ypPOKe.

OnHolt u3 BaXHEHUIUX (PYHKIMN yYUTENs] HAa Ha4aJIbHOM dTare MOATOTOBKHU
SBJIIETCSI PA3bICHEHHE OOYYaroIMMCs MPUHIUIIOB 0TOOpa M moctpoeHuss KUM.
Jns  TmpaBUJIBHOTO TOHUMAaHUS TPEOOBaHUU, TPEABSIBIAEMBIX K YPOBHIO
MOJATOTOBKHU BBITYCKHUKOB MO XUMHUH, YUUTENb JOJDKEH HE TOJBKO UMETh YETKHE
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MPEACTABICHUS O MNpUMEpax 3aJaHUl, BKIIOUYEHHBIX B JAEMOHCTPALMOHHBIN
BapUaHT TEKYIIEro roja, HO W OBITh 3HAKOM C COJEpKaHHeM Koaudukaropa u
cnenudukarmn KUM EI'D mo xumuu, BakHEWIIEH COCTaBJISAIONICH KOTOPOM
SBJIIETCSI OOOOIIEHHBIM IIaH YK3aMEHAIIMOHHOTO BapuaHTa. MIMEHHO He3HaHUWe
coJlepKaHUe JaHHOTO JIOKYMEHTa SBIISIETCSA OJHHMM W3 OCHOBHBIX (DaKTOPOB,
MEIIAONIUX TOJHOIEHHOMY IUIAHUPOBAHUIO MPOLECCAa MOATOTOBKU K IK3aMEHY
KaK Uil y4yuTens, Tak W Uil oOydarommxca. Pesymprater EI'D 2023 r.
MPOJIEMOHCTPUPOBATIN MPOOJIEMbI B TMOJITOTOBKE BBIITYCKHUKOB, O0YCIOBJICHHbBIC
MAaKCHUMaJIbHOW OPUEHTALIMEN MHOTMX W3 HHUX JIMIIb HA AJIEMEHTHI COACPkKAHUS U
YMEHUS, KOHTPOJb KOTOPBIX MPEAYCMOTPEH 3aJaHUSIMU JIEMOHCTPALMOHHOIO
BapuaHTa. llokazaTenpHO, YTO M1 MPABUIBHOTO MOHMMAaHUS HA3HAYEHHS 3TOTO
JOKyMEHTa ©KEroJlHO B HEro BKJIOYaeTcs ciuemnyromas ¢pasza: «llpu
O3HAKOMJICHUU C JEMOHCTPAlMOHHBIM BAPUAHTOM KOHTPOJIBHBIX U3MEPUTEIBHBIX
MarepuasioB EI'D crmenyer mMeTh B BHIY, YTO 3aJaHUs, BKIFOUEHHBIE B HEro, HE
OXBaTBHIBAIOT BCEX DJEMEHTOB COJEPKaHUS, KOTOpble OyAyT MPOBEPSITHCA C
nomoliibio BapuantoB KM B 2023 r.»

OOy4yast IIKOJLHUKOB TMpuUeMaM pabdOThl C pPa3IUYHBIMU  TUIIAMHU
KOHTPOJIUPYIOMUX 3aJaHuil (C KpaTKUM OTBETOM W Pa3BEPHYTHIM OTBETOM),
HEO0OXOIMMO JTOOMBATHCS MOHUMAHHS TOTO, YTO YCIICIIHOE BBIOJHEHHE JHOO0TO
3aIaHUsI HEBO3MOXKHO 0€3 THIAaTeJbHOTO aHajh3a €ro YyCJIOBUS M BbIOOpa
aZICKBaTHOM IIOCJICIOBATEIBHOCTH ACUCTBUM. Ha KaxxIoMm 3Tare moATrOTOBKH K
HK3aMEHY HEOOXOAMMO pPa3BUBATh HABBIKM CMBICIIOBOI'O UTCHHS, CTaBUThH IMEPE.l
oOy4JaromMMucs MpoOJeMHbIE BOMPOCH U MpejJsiaraTh HEeCTaHJApTHBIC 3aJaHMUs,
KOTOpblE OYyIyT CIMOCOOCTBOBaTh AKTUBHM3AIMM MBICIUTEIBHBIX TIPOIECCOB U
noOy>XJ1aTh K aKTUBHOMY IIOMCKY pellieHus. BaxkHO He mnpeajaraTh yYEHUKY
TOTOBBIM QJITOPUTM, a TPUBETCTBOBATH COOCTBEHHYIO MOUCKOBYIO JIEITEIBHOCTh
y4amerocs, MNOOWIPSITh HECTAHAAPTHBIE TMOAXOAbl W HWHTEPECHBIE MBICIH.
OIHOBPEMEHHO BaXKHBIM CTAHOBHUTCS (POpMHUpOBAHHE y OOYYaIOIIUXCS YMEHUS
pPaLlMOHAJIBHO MCIIOJB30BaTh BPEMs 4YEpe3 TPEHUPOBKU B PEKUME PEATBHOIO
BPEMEHHU, OTBEJCHHOTO Ha BBIMOJHEHUE pPaOOThI € OOJIBIIMM KOJIUYECTBOM
3a/TaHUH, KaKOBOH U SIBIIIETCS DK3aMeHaImoHHas padota EI'D.

3agaHus dactu | sk3ameHanmoHHbIX BapuaHTOB EI'D mo xummm 2023 r.
CTaIM MpoAouKeHueM mnpeoOpa3zoBanuid B KM, npeanpuHsAThIX B MOCIEAHHUE
roJbl M HANPABJICHHBIX HA PEANU3aLUI0 CHUCTEMHO-AESATEIBHOCTHOIO IOIXO0MA.
NMeHHO OH JOJKEH OMpEeaeaTh METOAO0JIOTHIO MPETOIaBaHNsl XMMHUU B IIKOJIE Ha
coBpeMeHHOM d3T1arne. He MeHee 3HaunMbIM acriekToM npu pazpadotrke KM craio
YCWICHHE BHUMAHHS KOHTPOJO CHOPMHUPOBAHHOCTH METAINPEAMETHBIX YMEHUH,
3HaHUU U yMEHUM, POpMHUPYEMBIX B paMKaX XHUMHYECKOIO SKCIIEPUMEHTA.

VYka3aHHble HamnpasieHus cosepuieHcTBoBaHus KM meperuieratorces u ¢
dbopMUpPOBAHUEM 3JIEMEHTOB (DYHKIIMOHAIBHOM T'PaMOTHOCTH: YHTATEJIbCKOM,
MAaTEMATUYECKON U €CTECTBEHHOHAYYHOM.
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BaxxHoe mecTo B IpenojaBaHMM XHMMHUHU JOJDKHBI 3aHMMAaTh 3aJadyd Ha
pacyeT Macchl BEIIECTBA UM 00beMa ra30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYacTBYIOIIMX B PEAKIIMM BEIIECTB, TaK KaK 3TO
TPAAUIMOHHBIA THUIl PAcYeTOB, KOTOPHIM BXOAUT B MpOrpaMMy [0 XUMHUU
OCHOBHOM IIKOJIbI, @ TaKXE 3aJa4d, IPEAyCMATPUBAIOIINE PAaCUeT MAacCOBOW WM
O00OBEMHOM J10JIM BBIXOJIa MPOJYKTA PEAKIMU OT TEOPETHUYECKH BO3MOXKHOTO WJIH
MacCOBOM /1014 (MacChl) XUMHUYECKOT'O COCTMHEHHS B CMECH.

BaxHo HayuuTh AeTel MpPaBWIBHO JaBaTh OTBETHl HAa PACUYETHBIE 3a/1ayH,
KOTOpPBIE JIOJDKHBI OBITh TPEJACTABICHBI B BHJE YHCIOBBIX 3HAYCHUU C
OTIPEICTICHHON CTETICHBIO TOYHOCTH OKpYTieHUs. OmUOKHA B OTBETAX TaKUX 3ajad
CBUJIETEIBCTBYIOT HE TOJBKO O AedUIUTaX B CPOPMUPOBAHHOCTH 3JIEMEHTOB
MaTEeMaTUYeCKOW TPaMOTHOCTH, HO M O HEIOCTAaTOYHOH CGHOPMHPOBAHHOCTH
PETrYISTUBHBIX YHUBEPCAIBHBIX YyUEOHBIX JIEUCTBUM — yMEHUH CJIel0BaTh
MHCTPYKIUSAM, ONPEAENSITh NOPSAIOK ACUCTBUM, padOTaTh MO IJIaHYy.

Heobxonumo ¢opmupoBaTh 0a30Bble MaTEMaTHUYECKHE U DJIEMEHTapHbBIC
XUMHU4eckue 3HaHus. Peub maer o0 ymeHusix paborath ¢ KoddduimeHtamu u
MPOBOJIUTH MPOCTEUIITINE apUPMETUIECKUE PACUETHI.

Jlist BOCIIOJIHEHUS TPOOENIOB 1O HEKOTOPBIM TeMaM, KOTOpBIE PEryJISPHO
BBI3BIBAIOT 3aTPYIHCHUS Y OOYyYAIOUIMXCA U YYaCTHUKOB AK3aMEHa, MpeJiaraeTcs
MIPOBECTH CIIEIYIOIIUE MEPOTIPUSITHUS:

1. OpranuzoBath U npoBecTd «CeMHHAp BHUMATEIBHOTO YTCHUSD (B OYHOM
WM B AucTaHIMOHHOM (opmare). llenpio Takoro ceMuHapa OyJIeT Kak
BOCIIOJIHEHHE  HEKOTOPhIX NPEIMETHBIX  JehUIMTOB, TaK W  pa3BUTHUE
ONPEACIEHHBIX METANPEAMETHBIX yMeHU. CeMHuHap MOKHO OpPraHHW30BaTh Kak
COPEBHOBAHHME KOMaH]I, KOTOPbIM TpeOYeTCsl BBINOJHUTH CIICIYIOIIUE 3aJIaHMUs:
BBIOpaTh OMpeJeaEHHbIE XUMHYECKHUE DJJIEMEHThI, UMEIOIIUE T€ WM UHbIC
OCOOCHHOCTH CTPOCHUSI aTOMOB; PEIIUTh KOMOMHUPOBAHHYIO PACUETHYIO 3aa4y;
YCTAHOBUTH MOJICKYJISIPHYIO U CTPYKTYPHYIO (hOPMYJTy OPTaHMYECKOIO BEIIECTBA.
DopMyITUPOBKH 3aJaHUIN COCTABJISIIOTCSI TAKUM 00pa30oM, YTO BEPHOE BBHIMIOJHEHHE
3alaHdii MOTpPeOyeT BBICOKOW KOHIICHTPAllUM BHUMAHUA K TEKCTYy 3ajaHusl,
WCIIOJIb30BaHUsl TEXHOJIOTUH KPUTUYECKOTO MBIIIJICHUS.

2. Opranu3oBatb ¥ TMPOBECTH IIUKJI BEOWMHAPOB JUIsl  BOCIIOJIHEHUS
npeaMeTHbIX nedumnuroB. K ydactHio B TOATrOTOBKE BEOMHAPOB MPUBJIECYD
yuuTened XUMHH 00pa30BaTENIbHBIX YUPEKIACHUHM, BBHITYCKHUKH KOTOPBIX HUMEIOT
BBICOKHE pe3ynbTaThl EI'D mo xumum. TemaTnka 3TMX BeOMHApPOB BKIIOYACT
BOIIPOCHI, KOTOPBIE PETYJSPHO BBI3BIBAIOT 3aTPyIHEHUsT y ydacTHUKOB EI'D,
Hanpumep: «OnpenenseM TUII XUMUYECKOW CBSI3M W THUIl KPUCTAJUIMYECKOU
pPELIETKH BEUIECTBY», «BakHelne XMMUYECKUE MTPOU3BOACTBA B KYpCE€ XUMHUNY,
«IKCIIEPUMEHTAJIBHOE pEIIeHrEe 3a/a4 Ha WJCHTU(PUKAIUMIO BEIIecTB, «PeraeM
pacuétHyro 3amauy», «AMGOTEpPHBIE OKCUJIBI U THUAPOKCHUIBI, UX B3aUMOCBS3b C
JPYTUMHU BEUIECTBAMMY», K AMUHBI U AMUHOKHUCIIOTHI.

3. IlpoBecTn IHMArHOCTUYECKYH0 palbOTy, BKJIIOUYAKOIIYIO 3aJaHus IO
opranndeckoit xumuu B popmare nepsoit yactu KM EI'D mo xumun.
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4. PekOMEHJI0BaTb ~ YYMTENSIM  XUMHUU  TOPOHTH  KypChl — HOBBILICHUS
kBannpukanuu B Teuenne 2023-2024 yuebHoro roja.

0) MyHuIIMIIAJIbHBIM OPraHaM yIpaBJieHUusi 00pa3oBaHueM

- NPOBOAUTH MOHUTOPHUHI YPOBHSI YCBOCHHS JJIEMEHTOB COAECPKAHUSA HA
BCEX ATalax U3y4eHUs] XUMUU;

- OpPraHM30BaTh MEXKIIKOJBHBIE 3aHATHS Ul y4alIUXCs M0 MOATOTOBKE K
roCyJapCTBEHHON UTOroBoW artectanuu. [Ipu 3TOM HEOOXOAMMO UCMHOJIB30BAThH
3aJlaHusl, KOTOPbIE COOTBETCTBYIOT KoAupuKaTopy U cnenupukanuu EI'D;

- TPOBECTU KYypCHI MOBBIIICHUS KBAIU(PUKAIMHU IS YIUTENIeH, ydammuecs
KOTOPBIX MOKa3ajau HU3KUi pe3ynbtaTt EI'D;

- OpraHu3oBaTh OOYYarIIME CEMUHAPBI MO OOMEHY ONBITOM MEXAY
mejaroraMu ¢ OONBIIMM  CTakeM, oOydaromuecss KOTOPBIX MOKa3bIBAIOT
CTaOMJIBHO BBICOKHE PE3YJIbTAThl U MOJIOABIMU YUUTEISIMH;

- OpraHu30BaTh OOMEH OIBITOM MEXAY IIKOJIaMU, 00y4YaroImecs KOTOPhIX
ITOKA3bIBAIOT BBICOKMM pe3ynbTaT, U OO, HCHBITHIBAIOIIMMHU 3aTPYAHECHUS B
peanuzanuu o0pa3oBaTeIbHON MIPOrpaMMBbl;

- npu noaroropke k EI'D mo xumum cienyer yduThIBaTh, YTO W3YYEHHE
CUCTEMATUYECKOTO Kypca XUMHUU B 00beMe 1-2 YacoB OpHEHTHPOBAHO Ha
YCBOEHUE MaTepHajla UMEHHO Ha 0a30BOM ypOBHE, YTO B HAHOOJbBIIEH CTENEHU
MO3BOJISIET YCIIEUIHO CIPABUTHCS C 33JaHUSMU 0a30BOrO YPOBHS U HEKOTOPBIMH
3aJaHUSIMHA ~ TIOBBIIICHHOTO YpPOBHS CJHOKHOCTH. (OCBO€HHWE Marepuana Ha
npo(UIbLHOM YPOBHE MpeAycMaTpUBaeT MHOW Juana3oH y4yeOHbIX 4acoB (5—7
4acoB B HEJENI0) U/UIU OOJIBIIYI0 CAaMOCTOSATEIbHYIO MTOATOTOBUTENBHYIO paboTy
CTapIICKIACCHUKOB I10J] PYKOBOJICTBOM II€arora.

Pexomenaauun mo opraHusauuu v depeHuMpoBaHHOIO 00y4YeHHS] XUMMHU
00y4yarouxcs ¢ pa3HbIMHM YPOBHSAAMH NPEAMETHON OATOTOBKH

a) YuureasaM, METOAUYECKUM 00beAUHCHUSM YUHUTe el

[lepBpiM  marom  opranu3zanuu AU depeHuupoBaHHOTO  O0y4YeHHs
HIKOJIbHUKOB C Pa3HbIMH YpPOBHSIMU MOJTOTOBKM MO XHMMHUHU OyAeT pas3ziesieHue
oOy4JaronmMxcs, KOTopble IMIAHUPYIOT caaBaTh EI'D, Ha 1Be rpynmbl: T€X, KTO
JTABHO TOTOBUTCS K DK3aMEHY U UMEET BBICOKUN YPOBEHb OCBOCHMS XUMHH, U TeEX,
KTO Hayajl TOTOBUTHCS K SK3aMEHY B TEKYILEM y4eOHOM rojay U UMEeT HE CTOJb
BBICOKMH ypOBEHb. Y OJHOHM W y JApPYyrod TpyIIbl AOKHBI OBITh pa3HbIE
nporpaMMbl  oOyueHus. [Inst mepBod rpynmel B NporpaMMmy IMOATOTOBKH
HEOOXOJMMO BKJIIOYATh PEIICHHWE PACYETHBIX 3a7a4 MOBBIIMICHHON CIOXHOCTH,
3aJlayd Ha YCTaHOBJIEHHE (POPMYJ OpPraHMYECKUX BEIIECTB (MOJIEKYJSPHBIX M
CTPYKTYPHBIX), BBIITOJIHEHHE LIETIOYEK NPEBpALIEHUN BemecTB. Llenbro ocBOeHHA
Kypca BTOpOM TpyNIOM SIBISETCS YBEPEHHOE BJajJeHHE 0a30BbIMH HABBIKAMH,
HEOOXOJUMBIMU ISl CJa4M K3aMEHa, 3HaHWE KJIACCU(PHUKAIMM U HOMEHKJIATYpPbl
BEILIECTB, YBEPEHHOE BIIAJICHUE BAXHEWIIMMHM TMOHATUAMHM XUMHUHU. 3aBEPIIUTH
Takyto noArotoBky B 2023-2024 y4yeOHOM roay pPEKOMEHIYEM JBYXYpPOBHEBOMU
TPEHUPOBOYHO-TUATHOCTUYECKON paboToii B popmare EI'D.
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[lepBas rpymma. DTO 3K3aMEHyeMble, HUMEIOIINE TPYAHOCTU B YCBOEHUU
yaeOHoro Marepuana. Jljist paboThl C JTaHHOW TPYIION PEKOMEHTyeM:

1. Yeunuth nmpakTUYECKUd acliekT B MpenojaaBaHuu XxuMuu. [ns yriyOnenus
NOHUMAaHUsl MaTepuasna HeoOxonuma 3¢GQeKTUBHas peanu3anus XUMHYECKOTO
HKCIIEPUMEHTAa B COYETAHUM C JPYTUMHU HATJISIHBIMU CpEICTBAMU OO0Yy4YEHUs
XUMUHU  (JIEMOHCTPAIIMOHHBIA JKCIIEPUMEHT, paboTa ¢ MOJEISIMH MOJEKYJI |
KPUCTAUIMYECKUX PEIIETOK, BHUICOMATEpHUasbl, BHUPTYyaJlbHbIC JA0OpATOPHUH,
pOrpamMMbl MOJACIUPOBAHUS XHUMHUYECKUX OOBEKTOB (BEIIECTB W TIPOIIECCOB) B
Takux (QopMmax, Kak JlabopaTopHas W TpakTUdecKas paboTel. TeopeTmyeckuid
Matepuasl JOJDKEH TMPEeNnoJaBaThCsi B TECHOM B3aMMOCBS3U C PEJIICBAHTHBIM
AKCIIepUMEHTOM. KaXkIbIii SKCIEPUMEHT JOJDKEH BKIIIOUATh B CEOSI METOAMYCCKHE
yKa3aHWs, KOMIIOHEHTOM  KOTOPBIX  SIBIAETCS  KaK  HEMOCPEICTBEHHO
DKCIIEpUMEHTabHAss paboTa, TaK W BBHIIIOJHEHHE KOHTPOJIbHBIX 3aJaHui B
dbopmare, anamoruaroMm 3aganusam OI'D u EI'D o xumum.

2. ®opMHUpPOBATh YHUTATENHCKYIO TPAMOTHOCTH oOOywaromuxcs. [ns sroro
HeoOXo/MMa CucTeMaThyeckasi paboTa Mo pa3BUTHUIO HABbIKA CMBICJIOBOTO YTCHUS
npu pabote ¢ uHopmalmen Jooro TUra.

3. CucrteMaTU3UpOBaTh 3HAHUA MO0 KaXKIOMY SJIEMEHTY COJACp’KaHUi Kypca
xumuu. JJisi 3TOro CcHadajlia HEoOXOAMMO HCIOJIL30BaTh 3aJaHus Pa3IUYHBIX
MojeNleld, B TOM YHCJIE€ TPAJAUIMOHHBIX, KOTOpPHIE TPEOYIOT IOBTOPCHUS
TEOPETUYECKUX TMOJIOKCHUM, HAMUCAHUS OMNPEIACICHUN W3YYECHHBIX MOHSTHI,
COCTaBJICHHSI YPABHCHHH XUMHUYCCKHUX PEAKIIHH, OTIPEACIICHUS CTCTICHH OKHCIICHHUSI
XUMUYECKAX OJJIEMEHTOB M T.I.; C BBIOOPOM OJHOTO OTBETA M3 YETHIPEX
MPEIOKEHHBIX. DTO MO3BOJIUT 00JIE€ TOUEUHO BBISIBIIATH MPOOENBbl B 3HAHUSIX U
3aTpyIHCHHS B TIPUMEHCHWM STUX 3HAHWW TPH BBHITIOJHEHUH 3afaHuii. U ToIbKO
Ha 3aKJIOYMTEITFHOM OJTale TMOJATOTOBKM K JK3aMEHY MOXHO HCIIOJIb30BaTh
3a1aHus SK3aMeHarmoHHoro Gopmara EI'D.

4. TlpenycmaTpuBaTh B T€UEHHE Y4YEOHOTO Tpoliecca paboTy ¢ 3aJaHUsIMHU,
KOTOpBbIE TPOBEPSIOT HE TOJBKO MPEAMETHYIO COCTABIISIIONIYI0 XUMHUHU, HO H
MEXIPEIMETHbIE CBSI3M C (U3MKOM, Ouoyoruein, marematukod. HeoOxomumo
HAJIMYKME TMPAKTUKO-OPUECHTUPOBAHHBIX, MEKIPEIMETHBIX, IKOJIOTU3NPOBAHHBIX
3aIaHUN B XOJ€ peanu3alud OOydeHUus IIKOJIBHOTO Kypca xumuu. Cremyer
n30erath pelieHus «IabJIOHHBIX) 3aJaHul, KOTOPhIE CTaBAT Mepesl co0oi 3amauy
«HATaCKUBAHUs» Ha BBIMOJHEHHE 3a/1a4 OMpeIesIeHHOro (hopMara, B TO BpeMs Kak
3QJIOTOM ycCIieXa Ha dK3aMEHE SBIISIETCS Pa3BUTHE TBOPYECKOTO UM KPUTUUECKOTO
MBIILJIEHUS, @ TAKXXe CPOPMUPOBAHHOCTH HABBIKOB MEPEHOCA 3HAHUU U3 00JIacTH
TEOPHH B peabHbIC )KU3HCHHBIC CUTYAITUH.

5. Pa3BuBath y oOy4arommxcsi HAaBbIKAU CAMOKOHTPOJIS U peduiekcuu. JlanHas
pabora crmocoOCTByeT (HOPMHUPOBAHUIO CTOMKOW TMOJOKUTEIHLHOM MOTHUBAITMN B
M3YYEHHH TMpeaMeTa. ODTO BO3MOXXHO IOCPEACTBOM OpPraHHU3allUd SKCKYPCHUH,
TEMaTUYECKUX BEUEPOB, CBSI3U XMMUU C TIOBCETHEBHOM JKU3HBIO.

Bropas rpymma. DOto oOyd4arommecs €O CpPeIHMMH  Y4eOHBIMU
CITIOCOOHOCTSIMU.

1. Ucnionp30oBaTh  3adaHus, B  KOTOPBIX JUIsl  peIIeHUs Tpedyercs
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MOCJIEIOBATEILHOE BBIMIOJHEHUE HECKOJIBKUX (TPEX-YEThIPEX) MBICIUTEIbHBIX
oreparuii (aHaMM3—CUHTE3—CpaBHEHNE—00001IeHNE), B TOM qrcie
OCHOBBIBAIOIINXCSI HA BJIAJICHUM 3HAHUSIMU W3 Pa3HBIX TEMAaTUYECKUX Pa3JeioB.
[lenecooOpa3HO UCIONB30BAaTh HA YPOKAaX caMO- U B3aMMOOLIEHUBaHUE.

2. Ucnionp3oBath 3amaHusi, MpeaycMaTpuBaroniue padoTy ¢ uHbopmaruei,
MPEACTAaBICHHOW B pa3iau4yHou ¢opme — cxema, Tabnuia, PUCYHOK U JAp., C
MOCJIEYIOIIUM OTBETOM Ha BOIIPOCHI.

3. PazBuBaTh  HaBBIKM, HEOOXOAWMMBIC Uil  BBINOJHEHUSA  3aJaHus,
OINMKCBHIBAIONIETO TOCIIEOBATEIBHOCTh IKCIEPUMEHTANBHBIX JCUCTBUM, KOTOpHIE
HY)KHO TIPEBpPAaTUTh B ypaBHEHUS peakiud (MBICJICHHBIM HSKCIIEPUMEHT).
TpyaHOCTh Takoro 3agaHusi COCTOMT B TOM, YTO IIKOJbHUKH HEAOCTATOYHO
XOpOIlIO  pa3OuparoTcsi B OKCIEPUMEHTANLHOM  XMMHUH, UMEIT cinaboe
MPEICTABICHUE O MPOTEKAOIINX XUMUYECKUX MPOIEccax U He BCerja MOHUMAIOT
CMBICII UCIIOJIB3YEMBIX TEPMUHOB U onpeneneHuil. K kaxmoi 1adbopaTopHoOil n/miu
MPaKTUYECKON paboTe HEOOXOIMMO TOTOBUTH JIUCT C 3aIaHUSIMU, HAIPaBJICHHBIMU
Ha (popMUpOBaHHE NOHUMAaHMS MPOLIECCA, MPOTEKAOIIET0 B PEAKLIMOHHOM COCY/IE.
31ech HEOOXOIUMO TaK)KE OIMKCHIBATh HAOIIOJICHUS U OOBACHATH UX. Ilone3noi
Oyner paboTa ¢ pa3MYHBIMU TUMIaMU 3aJaHui (C BHIOOPOM OTBETA, C KPaTKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK KaKk OHa HeoOxoauma st (OPMUPOBAHUS
MOHWMAHMS, YTO TMPABUJIBHOE BBIMOJHEHHUE 3aJ]aHUSI HEBO3MOXKHO O€3 IMOJIHOTO
aHaJM3a ero yCcJIOBUs U BeIOOpa cTpareruu pemeHus. [lapamiensno gopmupyercs
YMEHHE PalMOHAJIBLHOIO MCIIOIb30BaHUSI BPEMEHU, OTBEICHHOTO HA BBIOJHEHUE
HK3aMEHAIMOHHOM pabOTHI.

Tpetbs rpynmna. C BEICOKMM U BBIIIE CPETHETO YPOBHEM O0YUYEHHOCTH.

1. PexoMeH10BaTh pEIICHHE 3aJlaHUi, BBIXOASAIIUX 3a paMku (OpMaToB U
MOJiesIel, BCTPEUAIONIUXCS B SK3aMEHAIMOHHBIX paborax EI'D. D10 mo3BoauT
chopMHpOBaTh Yy OOYYalOIIMXCS YMEHUE CaMOCTOSITENIbHO pa3padaTbiBaTh
QITOPUTM PEIICHUS B Cllydae HECTaHIAAPTHBIX (OPMYJIUPOBOK 3aJaHUM, a TaKxKe
yMEHUE ACICTBOBAaTh B HE3HAKOMBIX CUTyalusiX. B psjie ciydaeB 1enecooOpa3HO
MPOIMUCHIBATh B OOIIEM BHJIE TOPAIOK HAXOXKICHUS (U3MUYECKUX BEIUYUH Oe3
MPOBEICHUS] MPOMEKYTOUHBIX apU(DMETHUECKUX BBIYUCICHUN, a TaKXkKe periaTh
3a/1auy, MPUMEHs HECKOJbKO BO3MOXHBIX CITOCOOOB, OILIEHUBAs 3TH CIIOCOOBI U
BBIOMpAst 3aTeM HauboJee palMoOHaIbHBIN.

2. [IpoBoUTh HUHTETPUPOBAHHBIE YPOKH C MATEMAaTHKOH, (DU3UKOH,
ouonorueit st GOPMHUPOBAHUS IIEIOCTHOM KapTHHBI MHUpa BO B3aUMOCBSI3H H
B3aMMO3aBHCHUMOCTH BCEX €r0 KOMIIOHEHTOB.

0) AIMMHHMCTPAUMAM 00Pa30BaTeIbHbIX OPraHU3ALMUIM:

- peanu3oBBIBATH  NPUHUMUNB  aU(pdepeHIUpOBaHHOTO  00ydeHwus,
co3laBaTh MNpPOQUIbHBIE KJIAcChl W TPYNNBl € M3YYCHHEM XUMHUU Ha
npodUIbHOM, yTIIyOJIE€HHOM YPOBHE;

- BBIACIATH JIOTIOJIHUTENIbHBIE Yachl Ha HU3YYCHHE XUMHU B BHUJIC
AJIEKTUBHBIX TPEAMETOB, (aKyJbTaTUBHBIX KypCOB, OPraHU30BBIBATH JJIA
oOydarommxcsi ¢ HU3KUMU  [peaMeTHbiMu  YYJl  HHIAWBUIAYyaJIbHBIC
0o0pa3oBaTebHbIE MAPLIPYTHI.
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B) MyHHIMIIAIbHBIM OPraHaM ylpaBJeHusi 00pa3oBaHHeM:

- MPEeNyCMOTPETh Mepbl AaJPECHOM MOMOIIM YYHUTENSIM XHUMHUHU 10
YCTPAHEHUIO BBISIBICHHBIX WHIUBUYAJIbHBIX MPO(ecCHOHANBHBIX (IIPEIMETHBIX
U METOAMYECKUX) 3aTpyAHEHUH, B TOM 4HCIE 4Yepe3 OO0yueHHe MX Ha Kypcax
MOBBIIICHUS KBATH(PUKAIIH;

- OpraHu30BaTh pacHpocTpaHeHHe S(PPEKTUBHOTO OMNbITa YUYHUTEINEH,
oOydJaronecs KOTOPbIX JEMOHCTPUPYIOT CTaOUIBHO BBICOKHE pe3yibTaThl EI'D
10 XUMUH.

PexomMenmanuu mo TemMaM It OO0Cy:xjJaeHUs / oOOMeHAa ONBITOM Ha
METOAUYECKUX 00beAUHCHUAX YUUTe/Ieii-NpPeAMeTHUKOB

B pamkax JAesATEIbHOCTM NPEAMETHBIX CEKUUMWA YUYUTENEH XUMUU
PETUOHAIBHOTO Y4e€OHO-METOIUUECKOT0 O0BEIMHEHUS PEKOMEH 10BATh:

- BKJIIOYATh B IUIAH pabOThI 3acelaHusl MO CIEIYIOIMNM TeMaM: «AHaIu3
pe3yapratoB EI'D mo xumum», «Bompockl opraHuzalu W MPOBEACHHS
noAroroBku ooOyuarommxcs Kk EI'D», «IlyTu mnoBblllIeHHs KayecTBa YPOKOB
XUMUH, 2P HEKTUBHOCTU MPETIOIABAHUS TIPEIMETA;

- TMPOBOJIUTH NPAKTHUYECKUE 3aHATHUS, OTKPBITHIE YPOKH, OOydaroiue
CEeMHHaphl MO JaHHOW TMpoOJeMaTUKEe C Y4YacTHEM HauOoJiee OMBITHBIX
ME€1aroros.;

- y4acTBOBaTh B pacnpocTpaHeHUH dSPGEKTUBHOTO OIbITA YyUHUTEIEH,
oOyyarommecs KOTOPhIX JEMOHCTPUPYIOT CTAaOUIBLHO BhICOKHE pe3ysibTaThl EI'D
110 XUMUHU;

- 3aIJIaHUPOBATh METOJMYECKHE COOBITHSA MO O3HAKOMJICHHIO C Y4eOHO-
MeToaudeckumu pekomenaanusamu OUIIN.

PexoMeHn1anuu mo BO3MOKHBIM HAINIPABJIEHUSAM MOBBILICHUS] KBAJIU(PUKALMH
pPadOTHMKOB 00pa30BaHUS /Uil BKJIKYECHUS B PErHOHAJBHYIO [IOPOKHYIO
KapTy 0 Pa3BUTHUIO PETHOHAJIBHOI CUCTEeMbI 00PA30BaHMS

- MEPONpPUATHS TIOBBIIMICHUS KBadU(PUKAIUM, BKJIIOYAIOUIUE TEMBI:
pe3ynbTathl EI'D Tekyiero rojaa; aHaainu3 TUIUYHBIX OMIUOOK, 00YYaIOIIUXCs 0
XxuMun Opu  cpade EI'D, BBISBIEHHBIX TPYIHBIX JUISL  BOCIPHUSITHS
oOydaromumucsi TeM W 3aaaHuii; usmenenuss B KM EI'D mo xumum Ha
CIEIYIOMINN Yu4eOHBIHN TOI,

- 0o0ydeHMe NeJaroroB, B TOM 4YHCIE aJpecHOe (Ha OCHOBE aHajau3a
pesynbTatoB EI'D-2023), KOHCYIbTUPOBAHUE TEIAroroB U oO0ydarommxcs (Kak
myTeM TIPOBEJACHHMS O00pa3oBaTENbHBIX CEMHUHApOB, BeOMHAPOB, TaK U
WHINBHUAYAIbHO);

- mpoxoxaeHue KypcoB «IloaroroBka o0ydaromuxcs K TOCy/apCTBEHHOU
UTOTOBOM arrectaruny», «MHTepakTuBHBIE GOPMBI MOATOTOBKH K EI'D»,
«IToaroroBka k EI'D B koHTekcTe ubpoBOi 00pa3oBaTEILHON CPEIBI»;

- TIPOBEIICHUE CEMHHAPOB M TMPAKTUKYMOB C IEJbI0 (POpMUPOBAHUS

YMEHUU U HAaBBIKOB, CIOCOOCTBYIOIIUX Kau€CTBEHHOMY BBINOJHEHUIO 3aJaHUN
NeNe 13-15, 17-19, 28, 24 -25, 29-34, 110 ciaeAyOIHUM TeMaM:
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- «l'otoBumcsa k EI'D: 3aKOHOMEPHOCTH MNPOTEKAHUS XHUMHUUYECKHUX
peakuuii. CKOpOCTh XMMUYECKON PeaKkuu U (PpaKTOPbl, BIUSIONINE HA HEEN;

- «l'otoBumcs k EI'D: XapakTepHble XHMHUYECKHE CBOWCTBA H
CIIOCOOBI MOJYYEHHUSI a30TCOJEPKALIUX OPTAHNYECKUX COCTUHECHUIY;

- «l'otroBumcst k EI'D: buosorndyecku-BaxHble OpPTraHUYECKHUE
COCIUHEHUS»;

- «l'oroBumcs k EI'D: I'eHeTnyeckass B3aMMOCBSA3b HEOPTraHUYECKHUX
BEIIECTB U OPTaHUYECKUX COCIMHECHUN B 3aIaHUAX MOBBILIEHHOTO U BBICOKOTO
YPOBHEH CIIOKHOCTHY;

- «l'otoBumcs k EI'D: Pacuérsl mo ypaBHEHHSIM XUMHUUYECKHUX
peaKLuin;

- «l'otoBumcs k EI'D: Pemenwe 3amady  BBICOKOTO  yPOBHS
CIIOKHOCTH»;

-  «l'oroBumcsa k EI'D: IlomyyeHne u TpUMEHEHUE BEIIECTB U

MaTepHaJIOBY.
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