TI'opoackoii okpyr 3ATO ®@oxkuHo

AHanuTuyeckas CIpaBKa COCTABJICHA JJIsI MyHUIUMIIAIBHOTO 00pa30BaHUs
no pesyjbraram npoBeaeHuss B 2023 roay CleAYIONIMX OLEHOYHBIX MPOLEAYP:
€IMHOT0 TOCYAapCTBEHHOI0 3K3ameHa (fnanee — EI'D) u quarHoctuyeckoi paboThbl
(manee — J1P) mo npeameTam.

Anamu3 pesynapTaToB BbIONHEHUS EI'D m JIP BwisiBUAI mpoOiiemMHbBIC
BOIIPOCHI, HA KOTOPbIE HEOOX0AUMO 00paTUTh 0CO00€ BHHUMAaHHUE MPU MOJATOTOBKE
obOyuaroruxcs B 2023-2024 yueObHOM TOTY.

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

XumMusa

EID

Ta6muna 1. KonmnuectBo yyactHrkoB EI'D no xumuun

ATE KomnuuecTtBo yuactaukos EI'D % ot obmiero yncna
1o y4yeOHOMY IIpeaMeTy YYaCTHUKOB B PETHOHE
I'oponckoii okpyr 3ATO ®okuno 16 1,61

OcHoBHblIe pe3ynbTarthl EI'D o xumuu B ropoackom okpyre 3ATO doknHO
B 2023 rony mpexactaBieHbl Ha pucyHke 1. B 2023 rogy B oOpa3oBaTeiabHBIX
opranmzanusx (mamee — OO) MyHUDUNATUTETa HE OBUIO BBIMYCKHHUKOB,
MOJIYYMBIIMX Ha sKk3ameHe no xumuu 100 6aos.
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25,0 25,0
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0 |
B HVXKEe MUHMManbHoro banna OT MUHUManbHoro Ao 60 6annos
ot 61 go 80 6annos ot 81 go 100 6annos

Pucynok 1. OcHoBHbI€ pe3ynbraTel EI'D no xumun

B tabmuie 2 npencTaBieHbl 3a1aHUS [0 XUMHH, B3BEHICHHBIA IIPOLEHT:
BBITIOJIHEHUSA KOTOPBIX B TOpojckoM okpyre 3ATO ®OokMHO HE Mpeoaonen
MUHUMAJIbHYIO TpaHUIly (MPUMEPHBI YPOBEHb BBINOJIHEHHS 3alaHusi 0a30BOTO
ypoBHst — 60-90%, nossimienHoro ypoBHsi — 40-60%, Bbicokoro ypoBHs — 10-

! B3BeleHHBIA OPOLEHT BBIIOJIHEHHS — CyMMa 6ajIoB [0 Ka)KIOMY 3aJaHUIO B TPYyMIE / HA KOJHYECTBO
YYaCTHUKOB, MMONABIINX B 3Ty TPYIIILY.
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20%)?%. TlpeaMmeTHble pe3ylbTaThl OOYYEHHs OTCYTCTBYIOT B cHelU(HKALUH
KOHTPOJIbHO-U3MEPUTENBHBIX MaTepHaoB s npoBeneHus EI'D nmo xumuu B 2023

roay.

Tabnuna 2. 3aganusi M0 XUMHH, TI0 KOTOPBIM BBIITYCKHUKHU
HE MPeoA0JIeTIH MUHUMAaJIbHBIN TTOpOT

Yposenn
Ne cm?mnocna IIpoBepsiemble 3J1eMEHTbI KT® Kon

3alaHHuA coep:KaHUs/yMeHH K2C*
3agaHus

Yacrs 1
KoBaneHTHas XUMHUYECKast CBSI3b, €&
Pa3sHOBHIHOCTH M MEXaHU3MbI 00pa30BaHUs.
XapakTepUCTUKH KOBAJIEHTHOU CBSA3H
(ToApHOCTH W 3HEPTHs CBsi3M). MoHHas 131
4 b cBs3b. MeTanueckas cBsi3b. BogopoaHas 222,242,243 1 33’
CBA3b. BelecTsa MOJIEKYIJISIPHOTO U o
HEMOJIEKYJISIPHOTO CTpoeHus. Tum
KPHUCTAIINUECKON PelIéTKU. 3aBUCUMOCTD
CBOMCTB BEIIECTB OT UX COCTaBA U CTPOCHUS
Kiaccudukanms HeopraHM4eCKuX BEIIECTB.
5 b Homenknarypa HEOpraHMYeCKUX BEIECTB
(TpUBHAJIbLHAS ¥ MEXKIYHAPOHAS)
Kraccuumkanus XuMUIeCKUX peakuuii B 208 141
HEOpraHMYECKOH M OpraHNYecKOil XUMHUH
CKOpOCTh peakiyy, e€ 3aBUCHMOCTh OT 245 143
pa3IUYHBIX (HaKTOPOB o o
PacuéTsl ¢ ncnonb30BaHUEM TOHSITHH
26 b «PacTBOPHUMOCTEY, «MACCOBast OIS 252 431
BEIIIECTBA B PACTBOPEN
PacuéTel Macchl BemecTBa i 00bEMa ra3oB
TI0 M3BECTHOMY KOJINYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO U3 YHaCTBYIOLIHX B 4323
peakiuu BemecTs. PacuéTel MaccoBOM HiIn D

131,226 21

17 b

18 b

28 b .. N 252 4.3.8,
00BEMHOM JI0JTH BBIXO/Ia IPOAYKTA PEaKI[UH 439
OT TEOPETUYECKH BO3MOKHOT0. PacuéTsl o
MacCOBOH 01 (MacChl) XUMHYECKOTO
COCJIHCHUS B CMECH
Yactp 2
Pacuérhl ¢ ucmonp30BaHUEM TOHATHI
«PacTBOPUMOCTBY, «MacCOBast AOJIS
BEIIIeCTBA B pacTBOpe». PacuéTrl Macch
(00BéMa, KoNMYeCcTBa BEIIECTBA) MMPOTYKTOB
pPeaKkInu, €CIii OJJHO U3 BEIECTB IaHO B 431,
34 B n30bITKE (MMeeT npumecH). PacyéTsl Macchl 252 4.3.5,
(06BéMa, KoUYEeCTBA BENIECTBA) MPOTYKTa e 4.3.6,
pPEeaKInu, ecIIi OJTHO U3 BEIECTB JIaHO B BUJIE 439

pacTBopa c onpeaenEéHHON MaccoBOU Joien
pacTBOpEHHOTO BelecTBa. Pacuérel
MaCCOBOW J0JIH (MacChl) XUMHYECKOTO
COEJIMHEHUS] B CMECH

2 [IpumepHEIH YpOBEHD BBITIOJHEHUS pa3pabOTaH Juis aHanu3a pesyibratos EI'D B 2023 rojy Ha OCHOBE
MPUMEPHBIX YPOBHEH BBINOJIHEHHsI OLIEHOUHBIX IPOLEAYP U CpeIHUX 3HaueHui no Poccun.
3 KT — kozbl TpeGOBaHmii K YPOBHIO TIOJATOTOBKU BBITYCKHUKOB.

4 KOC — KOHTPOIUPYEMBIE dII€MEHTBI COZEPKAHUS.
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Ha pucynke 2 mnpencraBneHbl naHHeie 10 3amaHusiv (%), ypoBeHb
BBIIIOJIHEHNS KOTOPBIX HE MPEOJO0JIeN] MUHUMAJIbHBIM Topor. KpacHou nuHuen
OTPaXEH MHMHHMMAJIBHBIN MOPOT BBINOJHEHUS I KaXZOTO0 YPOBHS CIIOXKHOCTH:
0a3oBbIii — 60%, moBeIIIeHHBIN — 40%, BEIcOKHI — 10%.
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NOBbILWEHHbIN

BbICOKUI 0,00

Homepa 3agaHui

Pucynok 2. 3aganus, mo KOTOPbIM YYaCTHUKH HE TIPEOI0IETH
MHUHHUMAaJbHBIA IIOPOT

AHanu3 pe3ysbTaTOB YYaCTHUKOB U TUIOB 3aJaHUl, MONABIIMX B NEPEUYCHb
(Tabn. 2, puc. 2), mokaszai, 4TO Ha JOCTaTOYHO HHU3KOM YPOBHE BBIITYCKHHKaMH
OCBOEHBI 3JIEMEHTHI COJIepKaHus 3a1aHus 6azoBoro ypoBHs Ne5 (Knaccudukanms
HEOPTraHUYECKUX BELIECTB).

Henb3s Ha3BaTh yCHENIHBIM BBINOJHEHUE 3afaHusi 0a30BOro ypoBHs Ned
(KoBanenTHass xumuyeckas CBfA3b, €€ PA3HOBUJHOCTH U  MEXAHU3MBI
oOpazoBanus), Nel7 (Knaccudukaius XUMHUUECKIX PEAKIIUi B HEOPTaHUUYECKOU U
opranndeckot  xumuu), No26 (Pacuérel ¢  HCNONB30BAaHUEM  TIOHSITHIA
«PacTBOPUMOCTbY, «MAaccoBasi A0JIsl BELIECTBA B PACTBOPE» ).

Beinonnenue 3ananus Ned npenrnonaraer 3HaHHE THIIOB KPUCTAUIMYECKUX
pPEUIETOK M BUIOB XUMUYECKUX CBA3eil. OOpaTuM Takke BHUMAHHE U HAa YPOBEHb
C(OPMUPOBAHHOCTH UYUTATENILCKON I'PAaMOTHOCTH 3K3aMEHYEMbIX, BBITOJIHSABILUX
3TO 3adaHue. B ycnoBMM 3ajaHusl yKas3aHbl JIBa IpPHU3HAKA, IO KOTOPBIM
HE0OXOAMMO CeNaTh MPaBUWIbHBIN BEIOOP, OJHAKO HE BCE YYACTHUKHU OOpaTHIIM Ha
3TO BHUMAaHHUE.

3ananus 0azoBoro ypoBHs Ne 18 (Ckopocth peakimm), Ne28 (Pacuérer
MacChl BEIIeCTBA WM 00BbEMA Ta30B) OKA3aJMCh HEIOCTYIHBIM JJIS PELICHHUS
00JIBIIOMY KOJTHUYECTBY YHAIUXCSL.

Kak w B mnpouuioM Troiy, 3K3aMeHyeMble TMOKa3ajau Oojiee HU3KHE
pe3ynbTathl BeioTHeHHS 3a1annii Nel7, Nel8, mposepsitomue chopMupoBaHHOCTh
yMEHUN KIacCU(DUIMPOBATH XUMHUYECKHUE PEAKIUU OPraHWYeCKOW XHUMHUH TI0

Pa3INIYHbBIM KJ'IaCCI/I(bI/IKaHI/IOHHBIM INpuHOUIIaM, B KOTOPOM BbIITYCKHHUKH,
3



BEPOATHO, HE YUYMTHIBAIM HEOOPAaTUMOCTb peakuuil TopeHus. Pe3ynpraThl
pelieHuss pacdyE€THBIX 3ahad 0a30BOro ypoBHs cloKHOCTH Ne26, Ne27, No28
NOKa3ajl, 4YTO HEKOTOpbIE S3K3aMEHyeMble cO caa00il MOATOTOBKOM OBJaAEIu
JIMIIb YMEHUSIMH BBIIOTHITH pacYEThI TEIIOBOTO 3(pdekTa (Mo TepMOXUMUYECKUM
YPaBHEHUSAM). A BOT YMEHUSMU MIPUMEHSTh OHATUE «MAcCOBas 1011 BELIECTBA B
pacTBOpe» M YYMUTBHIBaTh COOTHOIIECHHE BELIECTB, YYaCTBYIOLIUMX B pPEaKIHH,
HEJOCTAaTOYHO, KaK, HallpuMep, MpU BBHIMOIHEHUH 3anaHust Ne 28. Dtu 6a3oBbIe
YMEHMSI BO B3aMMOCBSI3M HEOOXOIMMO TaKKe€ NPUMEHUTH IPHU PEIICHUU 3ajad
BBICOKOT'O YPOBH# cJI0KHOCTH Ne33, Ne34 B yactu 2, ¢ 0AHOU U3 KOTOPBIX — Ne34 —
HE CIPAaBWJICA HU OJIMH BBIMYCKHUK. CTaHOBUTCS OYEBHUIHBIM, YTO CIIPABUTHCS C
3aJlayaMU BBICOKOTO YPOBHS CJIIOKHOCTH CMOTIJIM JIMIIb HEMHOTHE BBIITYCKHUKH, Y
KOTOPBIX HAapsy C XOPOIIeH XUMHUYECKOW MOJATOTOBKOM XOpOIIO chopMUpOBaHA
MaTemMaTuueckas TpamMoTHOCTb. llpu pemenun 3amanus Ne34 TpeOGoBanoch
OPUMEHUTh  MEXIPEIMETHbIE yMEHHUS [0 BBISBICHUIO MaTEeMaTUYECKON
3aBUCUMOCTH MEX]y 3aJaHHbIMU (U3UUYECKUMHU BEJIUYMHAMH M COCTaBIICHUIO
MaTEMaTU4YECKOI0 YPaBHEHUS JJIsl IOMCKA HEU3BECTHOM BEJIMYHHBI.

JInarnocruveckasi padora

B mensx moaroToBKHM OOYyYaromMXCS W TEJArOrMuecKoro COOoOIIecTBa K
cllaue TOCYJapCTBEHHON UTOTOBOM aTTeCTAIlMU 110 00pa30BaTEILHBIM IPOTpaMMam
cpennero obmiero obpaszoBanusi B IIpumopckom kpae B 2023 romy ®PI'BHY
«DenepanbHBITA UHCTHUTYT MeIaroTHIeCKUX U3MEPCHHIDY IPOBET
JTUArHOCTHYECKYI0 paboTy TO XWUMHU Ha TeppuTopuu JlalbHEBOCTOYHOTO
(benepabHOTO OKpyTa.

B tabmuue 3 mnpencTaBieHbl AaHHBIE 1O KOJMYECTBY YYaCTHUKOB,
IpUHUMaBIIMX ydactue B J1P.

Tabmuma 3. KomnuecTBo yuactHukoB J[P mo xumum

ATE KomnnuectBo yuactaukos EI'D % oT obmiero yncia
1o y4eOHOMY TIpeMETy YYaCTHUKOB B PETHOHE
I'oponckoii okpyr 3ATO ®okuno 14 1,6

Ha pucynke 3 mnpezacrtaBieHbl OCHOBHBIC pe3ynbTarhl [P mo xumum B
ropoackoM okpyre 3ATO ®okuno. B 2023 rogy 8 OO mynununanurtera /,14%
BBIITYCKHUKOB HaOpaju MakcuManbHbIi Oamt Ha EI'D mo xumum.
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Pucynoxk 3. OcHoBHbIe pe3ynbTarsl AP o xumuu

Ha pucynke 4 mnpeacraBieHO pacmpesesieHne MEepBUYHBIX OajoB 10
MYHUIIMIIAJIUTETY MO KOJIMYECTBY YUaCTHUKOB.
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Pucynoxk 4. PactipeienieHue nepBUYHbBIX OAJIJIOB 1O XUMUU
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© I -

B tabnune 4 mnpencraBieHbl 3aJaHUs [0 XUMHUHU, B3BEHICHHBIM MPOIEHT
BBITIOJIHEHUSA KOTOPBIX B TOpojackoM okpyre 3ATO ®@OoknHO HE MNpeoaosen
MUHUMAJIHYIO TpaHuIly (MPUMEPHBIM YpPOBEHb BBIMOJHEHHS 3afaHusi 0a30BOTO
ypoBHsi — 60-90%, noBeimeHHOTO YpoBHS — 40-60%, BeIcCOKOTO YpoBHS — 10-20%).

Tak kak pesynapTar 1o 3agaHusm Nell (IT) u Nel2 (B) mpencraBieH B
CYMMapHOM BHJI€, TO MHUHUMAJIbHBIA MOPOT BBIOJIHEHUA JUISl JTaHHBIX
00BEIMHEHHBIX 3aJaHUI B3AT KaK BeICOKHUI — 10%.

Tabnuna 4. 3agaHus 10 XUMUHU, IO KOTOPBIM BBIITYCKHUKHU
HE MPEOA0JIETN MUHUMAJIbHBIN IOPOT

w =
= -
= =9 =
= 2R EE Kon
= - = IIpoBepsiemMble 3J1eMEHTHI COAEPKAHNS/YyMEHUS KT
s| 88% K3C
2l 2]
2| 7”5
Yacts 1
CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MIEPBBIX 111 1.2.1,
1 B Y4eThIPEX TEPUOIOB: S-, P- U d-3JICMEHTHI. 231
OnektpoHHas KoHurypamus aroma. OCHOBHOE U BO30YKIEHHOE
COCTOSIHHUSI aTOMOB
2 5 3aKOHOMEPHOCTH U3MEHEHUS] XUMUYECKUX CBOMCTB 3JIEMEHTOB U UX 1.2.1, 1.2.3,
COCIMHEHUH 110 MEPHOIaM ¥ IPYIIIaMm. 1.2.2, 24.1,




Kon

K3C KT

IIpoBepsieMble 31eMeHThI CO/IePKAHUS/YMEHHS

Ne 3ananusa
Yposensn
CJ0KHOCTH
3alaHus

Oom1as xapakrepuctruka MetauioB IA—IIIA rpymm B ¢Bs3H ¢ BX 1.2.3, 231
moJioxeHrneM B [leproandeckoi cucTeMe XUMUYECKHUX SIIEMEHTOB 1.2.4
J.1. MeHnzneneeBa u 0COOCHHOCTSMH CTPOSHUS HX aTOMOB.
XapaKTepHUCTHKA ITEPEXOIHBIX HIEMEHTOB — MEIH, IUHKA, XpOMa,
xKeJe3a — 10 MX MoJoKeHHIo B [leproauyeckoii cucteMe XUMHYECKUX
anemenToB /I.11. MenneneeBa 1 0COOEHHOCTSIM CTPOCHUS UX aTOMOB.
OoOmas xapakrepucTrka HemetaioB [VA—VIIA rpynn B cBsi3u ¢ ux
nojioxxeHueM B [leproandeckoil cucteMe XMMHUUECKHX JIEMEHTOB
J.M. MeHzeneeBa 1 0COOCHHOCTSMU CTPOEHHSI UX ATOMOB
DNEeKTPOOTPULIATENBHOCTh. CTETIeHb OKUCICHHS U BaJIECHTHOCTh 1.3.2 1.1.1,
XUMHUYECKHX 3JIEMEHTOB 221
KoBanentHast xumuuieckast CBsi3b, €€ pa3HOBUAHOCTH U MEXAHU3MBI 1.3.1, 2.2.2,
o0Opa3oBaHus. XapaKTEPUCTHUKH KOBAJIEHTHOH CBSI3H (NOJSPHOCTD U 1.3.3 24.2,
sHeprus cBsa3n). MoHHas cBa3b. Metammnaeckas cBsi3b. Bogopoanas 2.4.3
4 b CBSI3b.

BemiectBa MONEKYIAPHOTO M HEMOJIEKYIISIPHOTO CTPOCHUs. Tum
KPUCTaJUTHIECKON PemETKH. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOCHUS

Teopus cTpoeHUS OpraHMYECKUX COSIUHEHIA: TOMOJOrHusA U m3omepus | 3.1, 3.2 1.2.1,
(cTpykTypHas ¥ MpocTpaHCTBeHHAs ). B3anuMHOE BIMsSIHUE aTOMOB B 2.2.2,
6 b MOJIEKYJIax. 2.2.3,
Tumel cBsi3eii B MOJICKYJIaX OPraHMYECKHUX BEIISCTB. | nOpuan3aius 2.2.7
aTOMHBIX opOuTaied yraepoaa. Pagukan. @yHKIMOHATIBHAS TpyIna
XapakTepHbIe XUMUYECKUE CBOWCTBA YTIICBOOPOIOB: AJIKAHOB, 3.4, 35, 1.34,
[UKJI0AJIKAHOB, AJIKCHOB, JTHCHOB, AJIKHHOB, apoMaTHYCCKHX yrieBoao- | 3.6, 4.1.7, 2.3.4,
pozoB (6eH3051a ¥ TOMOJIOTOB OEH30J1a, CTUPOTIA). 4.1.8 2.4.4,
OCHOBHBIE CTIOCOOHI TOTyYEHHS YTIIEBOAOPOAOB (B Jab0opaTopun). 251
XapakTepHble XUMAYECKHE CBOWCTBA MIPEIEIHBIX OJJHOATOMHBIX U
MHOTOAaTOMHBIX CITUPTOB, (PeHOIIA.

XapakTepHble XUMIICCKHE CBOMCTBA ajIbACTHIOB, IPEAeIhHBIX
KapOOHOBBIX KHCIIOT, CJIOKHBIX A(PHPOB.

OCHOBHBIE CIIOCOOBI TTOJIYYEHHUS] KHCIOPOJICOICPKALIMX OPraHUIECKUX
coeMHeHuH (B mabopaTopun)

XapakTepHble XMMUYECKHE CBOMCTBA a30TCOAEPKAIINX OPTraHUIECKHUX 3.7,3.8 2.34
COEIMHEHUIl: aMHHOB M aMHHOKHCIIOT. BaxkHelmme crioco6s!

8 b MOJIyYeHHs] aMUHOB 1 aMHHOKHCIIOT.

buronornyecky BaykKHbIE BELIECTBA: )KUPBI, YIIIEBO/IbI (MOHOCAXAPUIBL,
JUcaxapuibl, MOJHUCcaxapusl), OeiaKu

XapakTepHble XMMUYECKHE CBOWCTBA YIIIEBOAOPOAOB: aJIKAHOB, 34,417 2.3.4,
OUKJIOAIKAHOB, AIKCHOB, TUCHOB, aJIKHHOB, ADOMATHYECKIX 244
YTIEBOAOPOAOB (OSH30Ia M TOMOJIOTOB O€H30J1a, CTHPOJIA).
Baxneiimme crioco0BI TOXyYIeHUs YTICBOAOPOAOB. MIOHHEIH (TIpaBHIIO
B.B. MapkoBHHKOBa) U paIlKaTbHbIC MEXaHU3MBI PEaKIni

B OPTaHUYECKOW XUMUHU

XapakTepHble XUMAYECKHE CBOWCTBA MIPEIEIHBIX OTHOATOMHBIX U 3.5, 3.6, 2.34
MHOTOATOMHBIX CITUPTOB, PEeHOIA, aTbJIETHI0B, KAPOOHOBBIX KUCIIOT, 4.1.8
CIOXHBIX 3QupoB. BakHelime crnocoObl MOITyIeHUS
KHCJIOPOCOIEPIKAIINX OPTaHUUECKUX COCMHEHUI

Yacts 2
13 | B | YcraHoBIICHHE MOJICKYJISIPHOM M CTPYKTYpPHOH (hopMyJ1 BelecTBa | 4.3.7 | 2.5.2

10 I

Ha pucynke 5 mnpenacraBieHbl naHHbie 10 3aganHusiM (%), ypoBeHb
BBITIOJIHEHNS KOTOPBIX HE MPEOJOJIE]l MUHHUMAaNbHBIM Topor. KpacHoil nuHuen
OTPaX€H MHUHUMAJIBHBIN MOPOT BBIIIOJHEHUA IS KaKIOTO YPOBHS CIIOKHOCTH:

0a30BbIi — 60%, noBeIlIeHHBINH — 40%, BeIcOKHUi — 10%.
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BbICOKWM 7,00

Homepa 3agaHui

Pucynok 5. 3aganusi, 1o KOTOPbIM YYaCTHUKH HE MPEOAOIIENH

MUHHUMAaJIbHbBIN Imopor

AHau3 pe3yinbTaTOB YYACTHUKOB M THUIIOB 33/IaHU, OMAaBIINX B IIEPEYEHb
(Tabu. 4, puc. 5), mokaszaj, 4YTO YYaCTHHKH HE TIPEOI0JIeIN MUHUMAJIbHBIN ITOPOT B
11 u3 13 3amanuii JIP. Hwke B Tabnuiie 5 mpeacTaBieH coaepiKaTelbHbBIN aHAIN3

3aganun J[P.

Ta6nuna 5. CoaeprkarenbHbld aHAIU3 BBITIOHEHU 3a1anuii [P mo xumuu

Kparkas xapakrepucTuka

OcHOBHbBIE 3aTPy/IHEHUS

Bo3mokHbIe NPUYHHBI

TpeOyeT 3HaHUI O CTPOCHUH aToOMa.

9K3aMEHyeMble He YWIH, 4YTO B
3amaHuk  ObUT 3aJaH BONPOC O
KaTHOHAX, & HE O JIEMEHTE.

3aJaHus yyacTHukoB JIP 3aTpydHeHuil
unghopmayusi No KaxicooMy 3a0aHUI0 C KPAMKUM OMBEENOM
3apanme 1. JlanHoe 3aganue | [Ipu BemonHeHuu 3Toro 3amanus | [lyraroT moHSTHS

3aganme 2.  3aKOHOMEPHOCTH
U3MEHEHHUA XUMHYECKHUX CBOMCTB
3JIEMEHTOB M HUX COCIMHEHHUM TI0
NEpPUOJaM U rpymnmnam.

VYuamuecs pacrnoJiarajiy 3JIEMEHTbI
HC B MNOPAAKE YMCHBUIICHHA, A B
HOPSAJIKE YBEJIUYEHUS CBOWCTB.

HeBHumareabHOCTH
MPOYTECHUHU 3aJaHUs

pu

3aganme 3. 3amanue Tpebyer
3HAaHUM O CTENEHSX OKHCICHUS
9JIEMEHTOB, ONpEJCICHHE HX [0
tabumue MeHpeneesa.

IIpu BeIMONHEHHMH 3amaHus 3
HEKOTOpbIE Y4alllhecs HCIBITaIH
TPYAHOCTH  TPH  BBINOJHCHUH

MAaTCMAaTHYICCKUX PACUYCTOB

Cra0ble BEIYUCIUTENLHBIE HABLIKH

3ananue 4. 3ajgaHue HaNpaBJICHO

HpI/I BBIIIOJJTHCHHUM 3aJlaHUs MHOTI'ME

HeBHMMAaTEIBHOCTD pu

HN30MEPLI B Opl"aHH‘IeCKOﬁ XHUMUMU.

aJIbACTHUABI  ABJIAIOTCA OTACJIBHBIM
TOMOJIOTUYECKUM  pAAOM W HE
SABJIAIOTCA MNpeACTaBUTCIISAIMUA
MpCACIIbHBIX aJIbACTUAO0B.

HAa 3HaHWE THUNOB XHUMHYCCKHUX | YJaIIHecs HE VWA | MPOYTEHUH 3aJaHUS
cBs3ei " KPUCTAJUTHYECKUX | JTBOWCTBEHHOCTh JAHHOTO BOIIPOCA.
pemeTok W, CcOOTBETCTBEHHO, BBIOHWpAIH
BCIICCTBA, YUYuThIBast TOJIBKO
PEHICTKY WJIK TOJIBKO THII CBA3H.
3ananme 5. 3aganune HampaeneHo | [Ipu BBITIOJTHEHU T nanHoro | Cnabple MeTampenMeTHbIe HABBIKU
Ha 3HaHHE Kkiaccu(pUKAIMK | 3aaHMs  HEKOTOpPbIe  ydariuecs | (aHamms, KiaccuuKanus,
OpPraHUYEeCKHUX COCTUHECHHUI. MOKa3aJlu HEe3HaHHE | CONOCTABJICHHE)
(hyHKIIMOHATIBHBIX rpynn
OpPraHuYecKUX COEAMHEHUH.
3ananme 6. 3aganme HampaBieHo | [Ipm  BemonHeHun 3amanust He | Chnabele mpenMetHeie YVY/I, He
HA 3HAHWE IIOHATUH TOMOJIOTH U | YWIH, 9TO apoMaTtu4eckue | oTpaboTaHbBI 3JIEMEHTHI

COZCPIKAaHUA: TOMOJIOTU U U30MEPbI
B OpFaHI/I‘IeCKOﬁ XHUMHH.
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Kpartkas xapakrepucTuka OcCHOBHBIE 3aTPYy/IHEHUS Bo3MoskHBIE NPUYNHBI
3ajaHus y4acTHUKOB /[P 3aTpyAHeHU

3ananme 7. 3aganue HamparieHo | HeBepho npuMeHuSIu  3HaHus | HejgocraTouHoe 3HaHUE CBOMCTB

Ha CpaBHEHHUE CBOWCTB | CBOWMCTB OpraHNYeCKHX | OPTaHUYECKHUX COCTUHEHHMA.

YTIEBOIOPOOB U | COeIUHECHUI.

KHUCIIOPOACOAEPKALIUX

OPraHUYeCKUX COCTUHEHHI.

3ananme 8. Hanpasieno Ha 3Hanue | HeepHo npuMeHuIu  3HaHus | [Ipu BBIMOJIHEHMHM S5TOTO 3aJaHUs

CBOJCTB aMHHOB. CBOIICTB a30TCOMEPKAIINX | BBITYCKHUKH MOKa3aan

OpraHUYECKUX COCIUHEHUM. HEJOCTaTOYHOC 3HAHHE CBOWCTB

a30TCO/CPKAIMNX  OPTAaHWYECKHUX
COEIMHEHUH.

3aganme 9. 3agmanme TpeOyer | OmmOkn JOITYIIICHBI B | DK3aMCHYEMEIe HELOCTATOYHO

3HaHHE CBOWCTB BCEX KIACCOB | MPEBPAIICHUH OJHUX XHMHUYECKHX | 3HAIOT CBOWCTBA apOMaTHYECKHX

YTIEBOAOPOIOB. BEIIECTB B IPYyTHE. YIJIEBOJOPOJIOB, a TAKXKE YCIOBHUS
MIPOBEJICHUS HEKOTOPBIX
XUMHUUYECKHUX PeaKIMid.

3aganme 10. 3ananue HampaeieHo | OmuOku JTOTYILIEHbI B | Henocrarounoe 3HaHME CBONCTB

HA MPOBEPKY 3HAHMN XUMHYCCKHX | MPEBPAIICHUU OJHHX XHMHUUYECKHX | CIIUPTOB M KAPOOHOBBIX KHCIIOT, a

CBOIICTB KHCIIOPOJICOICPIKAIUX | BEIIECTB B ApYyTHUe. Takke HE Yy4WIM HampaBleHUe

OpraHUYeCKUX COCTUHEHHIM. peakuMd B 3aBUCHUMOCTH  OT
KaTajau3aTopa.

UHpOpMAYUSL NO KAICOOMY 3A0AHUIO C PAZBEPHYMBIM OMNEEMOM

3aganme 13. PacuerHas 3agaua Ha | OmmoOKu JIOTTYIIEHbI InpH | YUEHUKHU [TOKA3aJIU HETOCTATOYHbIE

BEIBOJ (OPMYJBI OPTaHWYECKOTO | BBHIMOJHEHUW PACUYETOB MO JaHHBIM | 3HAHUS 110 BBIIOJHEHHIO PAcUETOB

COEIMHEHUS 1o MPOAYKTaM | 3a/ayu. M0 JaHHBIM 3aJadd, HEyMEHHUE

TOPCHUSL. COCTaBIHATH CTPYKTYPHYIO (OPMYITY
10 BBIBEJICHHOE MOJICKYJISIPHOM.

BbiBoabI M pekoMeHAALIMHT

AHanu3 MaTepua’goB IPOBENCHMS OLEHOYHBIX MPOLENyp IOKa3al
NEPEUYCHb DJIEMEHTOB COJIEPKaHUS / YMEHHMA U BHUJIOB JIE€ATEIbHOCTH, YCBOCHHE
KOTOPBIX BCEMU IIKOJIBHUKAMU PETHOHA B LIEJIOM MOYKHO CUUTATh JOCTATOYHBIM:

1. HaspiBaThb  u3ydeHHBIE  BEUIECTBA 1O  TPUBHAIBHOU  WIIH
MEKIYHAPOJHOM HOMEHKJIATYpE.

2. Omnpenensats/kKiaccUPUIIMPOBATh: BaJCHTHOCTh, CTEMEHb OKHCICHUS
XUMHYECKHUX 3JIEMEHTOB, 3apsA/bl MOHOB, XapakTep CpeAbl BOAHBIX PacTBOPOB
BEILIECTB; OKHMCJIUTEIb M BOCCTAHOBHUTEJb;, MPUHAIICKHOCTh BEIIECTB K
Pa3JIMYHBIM KJlacCaM HEOPTraHUYECKUX U OPTaHUYECKUX COEAMHEHHUI.

3. XapakrtepuszoBaTh: S-, P- u d-2JIEMEHTHI MO UX TOJOXECHUIO B
Ilepuonnueckonn cucreme JI.MI. MengeneeBa; CyIIHOCTb H3YYE€HHBIX BUJIOB
XUMUYECKUX PEAKIUI: AJIEKTPOIUTHUYECKOMN AUCCOLMAIMU, HOHHOTO 0OMeHa.

4. IIpoBOIWTH BBIYMCIIECHUS IO TEPMOXUMHUUYECKUM YPaBHEHHSM.

5. OOyuaromuecsi MOHUMAIOT CMBICH TaKUX BaXKHEHIIMX MOHSATUH, Kak
TUAPOJIA3 U 3JEKTPON3 (BBIAEISAIOT UX XapaKTePHbIE MPU3HAKH).

AHanu3 MarepuasoB MPOBEACHUS OLICHOYHBIX MPOLEAYp MOoKa3zal NepeyeHb
AIIEMEHTOB COJAEpKaHWsA / YMEHUH W BHUIOB AESTEIBHOCTHU, YCBOCHHE KOTOPBIX
BCEMH LIKOJIBHUKAMH PETMOHA, IIKOJIBHUKAMH C Pa3HbIM YPOBHEM MOJITOTOBKH




HEJb3 CYUTATh JOCTATOUYHbBIM:

1. Ha3piBaThb BHUJI XHUMHUYECKHX CBSI3€d B COEJUHEHUSIX U THUI
KPUCTAJUIMYECKON PEIMIETKU; MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ, TOMOJIOTH
U U30MEPHI.

2. KmaccupunupoBaTb XUMHUYECKHE pEAaKIUM B HEOPraHUYECKOW W
OpraHUYeCcKOW XUMHH (10 BCEM M3BECTHBIM KJIACCU(DUKAIIMOHHBIM MTPU3HAKAM).

3. XapakTepu3oBaTh 00IIHE XUMHUUYECKUE CBOMCTBA MPOCTHIX BEUIECTB —
METAJJIOB U HEMETAJJIOB; OOIlMe XMMHUUYECKHUE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCUHEHUHN, CBOICTBA OTACIBHBIX MPEACTABUTEIEH OSTHUX
KJIaCCOB; CTPOCHHE W XUMHUYECKHUE CBOWCTBAa W3YYECHHBIX OPTraHUYECKUX
COCIMHEHNM.

4. OOBACHATH 3aBUCUMOCTh CBOWCTB XUMHYECKHUX DJJIEMEHTOB U UX
COCMHEHWM OT MNOoJOoXKeHus odieMeHTa B llepmommueckoun cucreme JI.U.
MenpaeneeBa; mnpupoay  XUMHUYECKOW  CBA3U  (MOHHOM, KOBAJICHTHOM,
METaJIMYECKOM, BOJOPOJIHOMN); 3aBUCUMOCTb CBOWCTB HEOPTAHUYECKUX H
OpPraHUYECKUX BEHIECTB OT HUX COCTaBa U CTPOCHUS; BIUSHUE PAZIUYHBIX
(GbakTOpOB Ha CKOPOCTh XMMUUYECKOW pEaKkIMM U Ha CMEIICHHE XUMUYECKOTO
paBHOBECHS.

5. [lnanupoBaTh/IPOBOIUTH HKCIEPUMEHT o MOJTYYEHHUIO U
pacIliO3HaBaHUIO BAXXHEUIIMX HEOPraHWYECKUX M OPraHMYECKUX COCIUHEHUHN C
y4€TOM TPUOOPETEHHBIX 3HAHUU O MpaBMiIax 0€30MacHO paboThHI ¢ BEIIECTBAMU B
1a060paTOpuu U B OBITY; BEIYUCICHUS 110 XUMHUECKUM (HOpMyiaM U YpaBHEHUSIM.

Ha ocHOBe BBISBICHHBIX TUMUYHBIX 3aTPyAHEHUH U OMIMOOK OBLIN
chOpMyYIUPOBAHBI CIEAYIONINE AJPECHBIC PEKOMEHIAIINH.

PexkomMeHaanuu 10 COBEPHICHCTBOBAHUIO MNPENOJABAHUS XMMHM /JIsl BcCex
o0yJarmmnxcs

a) YuurejasaM, METOANYECKUM O00beIMHEHUAM YUHTEICH

[{enenanpaBnennas paboTa Mo GOPMUPOBAHUIO YMEHUN:

- BBIACIATH B YCIIOBUU 3aaHUs INIABHOE,

- YCTaHaBJIMBATh MPUYMHHO-CIECICTBEHHBIE CBA3U MEXIY OTIAEIbHBIMU
AJIEMEHTaMU COJIepKaHus, B OCOOCHHOCTH B3aUMOCBSA3b COCTaBa, CTPOCHUS U
CBOMCTB BCIICCTB;

- BHUMATEJIbHO aHAJM3UPOBATh YCJIOBHUS 33JaHUsI U BHIOMPATH aJ€KBATHYIO
IIOCJIEN0BATEIBLHOCTD JCHCTBUM.

OTu yMeHus (GOpMHUPYIOTCS CUCTEMaTHYECKH Ha MPOTSHXKEHUH BCETO IMKIIA
OOy4eHHMs] XUMHUHU MTPAKTUYECKHU HA KaXJIOM YpOKE.

OnHolt 13 BaxHENIIUX GYHKIUI yUUTENs Ha HA4aJbHOM 3Tarle MOJArOTOBKU
SBJIIETCSI PA3bICHEHHE OOYYaIoIMMCS MPUHIUIIOB 0TOOpa W moctpoeHuss KUM.
JIns mpaBUIBHOTO TOHUMAHMUS TPEOOBAHMM, TPEIBABISIEMBIX K YPOBHIO
IIOATOTOBKH BBIITYCKHUKOB [0 XMMHH, YUYUTEIb JOJDKEH HE TOJBKO UMETh YETKUE
MPEACTABICHUS] O MNpHUMEpaxX 3aJaHUl, BKIIOUYEHHBIX B JEMOHCTPALMOHHBIN
BApUAHT TEKYLIEro rojaa, HO U ObITh 3HAKOM C COJEp)KaHUEM KoAuduKaTropa U

9



cnenudukarmun KUM EI'D mo xumuu, BakHEWIIEH COCTaBJISIONICH KOTOPOM
SBJIIETCSI OOOOIIEHHBIN IIaH YK3aMEHAIIMOHHOTO BapuaHTa. ViMeHHO He3HaHue
coJlepKaHhe JTaHHOTO JIOKYMEHTa SBIIS€TCS OJHUM M3 OCHOBHBIX (DaKTOpOB,
MEIIAOMINX TMOJHOLEHHOMY IUIAHMPOBAHUIO MPOLECCa MOATOTOBKHA K 3K3aMEHY
KaKk JJIg y4uTens, Tak W 1 oOydaromuxcsa. Pesymaprater EI'D 2023 T
MPOJIEMOHCTPUPOBAIN MPOOJIEMBbI B MOJATOTOBKE BBIITYCKHUKOB, OOYCJIOBJICHHBIE
MAaKCHUMaJIbHOW OPUEHTAIIMEW MHOTUX M3 HUX JHUIIb HA 3JIEMEHTHI COJCPKAHUS U
YMEHHUS, KOHTPOJIb KOTOPBIX MPEIyCMOTPEH 3aJaHUSMH JAEMOHCTPALMOHHOIO
BapuaHTa. llokazarenbHO, YTO JJIsl MPABMIBHOTO MOHUMAHUS HA3HAYEHUSI ATOTO
JOKyMEHTa ©KETrOoJHO B HEro BKJIOYaeTcs ciuenyromas ¢pasza: «llpu
O3HAKOMJIEHUU C JIEMOHCTPAIMOHHBIM BAPUAHTOM KOHTPOJIbHBIX HU3MEPUTEIbHBIX
MarepuanioB EI'D crienyeT uMeTh B BHUIY, UTO 3aJaHusl, BKIIOUEHHBIE B HEro, HE
OXBaTBIBAIOT BCEX OJJIEMEHTOB COJIEP)KaHUS, KOTOpbIE OYIyT MPOBEPATHCS C
nomo1bto BapuantoB KM B 2023 1.»

OOy4yast IIKOJBHUKOB TMpueMaM paboThl C pPa3IUYHBIMU  THUIAMU
KOHTPOJIUPYIOMUX 3aJaHuil (C KpaTKUM OTBETOM W Pa3BEPHYTHIM OTBETOM),
HEOOXOJIMMO 100MBAaThCS MOHUMAHUS TOTO, YTO YCIICIIHOE BBITIOJIHEHUE JIHOOOTO
3aJlaHdsT HEBO3MOKHO 0€3 TIIATEeIhbHOTO aHajn3a ero YCJIOBUS W BbIOOpa
aZICKBaTHOM ITIOCJICIOBATEILHOCTH ACUCTBUMUA. Ha KakaoMm 3rtare NOATOTOBKHU K
HK3aMEHY HEOOXOAMMO pa3BUBATh HABBIKM CMBICIIOBOIO UTCHHS, CTaBUThH IMEPE.l
oOy4JaronmMucs: MpoOJeMHbIE BOMPOCHI U MpejJiaraTh HeCTaHJapTHBIC 3aJaHMUs,
KOTOpbIE€ OYIyT CHOCOOCTBOBATh AKTUBHU3AIMU MBICIUTEIBHBIX TPOILIECCOB U
noOyX1aTh K aKTUBHOMY IOHCKY pelleHus. BaxkHO He mpenjaratb Y4YEHUKY
TOTOBBIM QJITOPUTM, a TPUBETCTBOBATH COOCTBEHHYIO MOMCKOBYIO NIEATEIBHOCTH
y4amerocs, MNOOMIPSITh HECTAHAAPTHBIE TMOAXOJAbl W HWHTEPECHBIE MBICIH.
OAHOBPEMEHHO Ba)KHBIM CTAaHOBUTCS (HOPMHUPOBAHHME Yy OOYHAIOIIMXCS YMEHHUS
palMOHATILHO MCIIOJB30BAaTh BPEMSI 4YEpEe3 TPEHUPOBKU B PEKUME PEATBHOIO
BPEMEHHU, OTBEJCHHOTO Ha BBIMOJHEHUE pPaOOThl € OOJIBIIMM KOJIUYECTBOM
3a/TaHUH, KaKOBOH U SIBIIIETCS DK3aMeHaImoHHas padora EI'D.

3aganus dactu | sk3ameHalmoHHbIX BapuanToB EI'D mo xumum 2023 .
CTalM TpoAobKeHrueM mpeoOpa3zoBanuii B KM, npeanpuHsSTBIX B MOCIEAHHUE
rojJbl ¥ HAMNPABICHHBIX HA PEANU3ALUI0 CHUCTEMHO-ACSATEIBHOCTHOIO MMOJIXO0MA.
NMeHHO OH JOJKEH OMpEeaeaTh METOAO0JIOTHIO MPETOIaBaHNs XMMHUU B IIKOJIE HA
coBpeMeHHOM dT1arne. He MeHee 3HaunMbIM acriekToM 1pu pazpaborke KM crano
YCUJICHWE BHUMAaHUS KOHTPOJIIO CPOPMHUPOBAHHOCTH METANpPEAMETHBIX YMEHUH,
3HAaHUW U yMEHUH, (GOPMHUPYEMBIX B paMKaX XUMHUYECKOTO IKCIIEPUMEHTA.

VYka3aHHble HamnpasieHus cosepuieHcTBoBaHus KM meperuieratorces u ¢
dbopMUpOBaHUEM JJIEMEHTOB (DYHKIIMOHAJIBHON T'PaMOTHOCTH: YHTATEJIbCKOMH,
MAaTEMATUYECKON U €CTECTBEHHOHAYYHOM.

BaxHoe mecTo B mpenojaBaHMM XHMMHUHU JIOJDKHBI 3aHUMaTh 3aJadyd Ha
pacdeT Macchl BEIIECTBA WU 00BEMa Tra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
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Macce WM 00bEMY OJIHOTO M3 YYacTBYIOLIMX B pEaKLUU BEIIECTB, TaK KaK 3TO
TPAAULMOHHBIA THUIl PACYETOB, KOTOPBIM BXOAUT B IPOrpaMMy II0 XUMHUU
OCHOBHOH IIKOJIBI, a TAKXKE 3a/1a4y, IPEAyCMaTPUBAOIINAE PACYET MAaCCOBON WM
O00BEMHON JOJM BBIXOAA MPOJYKTa PEAKIUU OT TEOPETUYECKH BO3MOKHOTO WIIH
MaccOBOM J0JIM (Macchl) XUMUYECKOTO COEMHEHHS B CMECH.

BaxxHO HayuWTh JIeTel NMPAaBWIBHO JaBaTh OTBEThl Ha PACUETHBIE 3a]auH,
KOTOpBI€ JIOJDKHBI OBITh TPEACTAaBICHbl B BHJE UWCIOBBIX 3HAYCHHH C
OIIPE/IENICHHON CTENEHBI0 TOYHOCTU OKpYIiieHHs. OmuOKY B OTBETAX TAKUX 3a/1ad
CBUJCTEIBCTBYIOT HE TOJBKO O Jeduuurax B CHOPMUPOBAHHOCTH HIIEMEHTOB
MaTEeMaTHYeCKON TPaMOTHOCTH, HO M O HEJAOCTATOYHOW C(HOPMHPOBAHHOCTHU
PETYJISATUBHBIX YHUBEPCAIBbHBIX YYE€OHBIX JCHCTBUII — YyMEHUH CleI0BaTh
MHCTPYKIUSAM, ONPEAENSITh NOPAIOK ACHCTBUM, padOTaTh MO IJIaHYy.

HeoOxomumo ¢opmupoBaTh 0a30Bble MaTeMaTH4YECKHE WU AJIEMEHTapHbIE
XMMHUYECKUE 3HaHusA. Peub maer o6 ymeHHsXx padoTarh ¢ KO3PPUIMEHTaAMU U
IPOBOAUTH MPOCTEMIINE apUPMETUUECKUE PACUETHI.

Jlis BOCIIOJIHEHUSI MPOOENOB MO HEKOTOPBIM TEMaM, KOTOPbIE PETYISPHO
BBI3BIBAIOT 3aTPYJHEHUS y O0Y4YaIOIMUXCA U YYaCTHUKOB 3K3aMEHa, Mpejiaraercs
IIPOBECTHU CIIEAYIOLINE MEPOIIPUATHSL:

1. OpranusoBaTh U npoBecTd «CeMHHAp BHUMATEIBHOTO YTEHUSD (B OUYHOM
WIM B JUCTaHIMOHHOM (opmare). Ilenpro Takoro ceMuHapa OyJIeT Kak
BOCIIOJIHEHHE  HEKOTOpPhIX NPEIMETHbIX JACPUUUTOB, TaK U  Ppa3BUTHUE
ONPENEIEHHBIX METANPEAMETHBIX yMeHUM. CeMuHap MOKHO OPraHU30BaTh Kak
COPEBHOBAHHE KOMaHJ, KOTOPBIM TPEOYeTCS BBINOJIHUTH CIEIYIOLUIUE 3a1aHUS:
BBIOpATh OIpPEACIEHHBIE XUMUYECKHE DJEMEHThI, HMEIOIIUME T€ WM HHbIE
OCOOCHHOCTH CTPOCHHUS aTOMOB; PEUINTh KOMOMHUPOBAHHYIO PAcu€THYIO 3ajauy;
YCTaHOBUTBH MOJIEKYJIIPHYIO U CTPYKTYPHYIO (DOpPMYITy OpraHMYECKOro BELIECTBA.
DopMyIMPOBKH 33aHUN COCTABIISIFOTCS TAKUM 00pa3oM, UTO BEPHOE BBIIIOJHEHUE
3aJaHuil ToTpeOyeT BBICOKOM KOHIEHTpAllMM BHUMAHUS K TEKCTY 3aJlaHusl,
VCIIOJIb30BaHUs TEXHOJIOTUHA KPUTUYECKOTIO MBIIIJICHUS.

2. Opranu3oBaTh M TPOBECTH LHMKJI BEOMHApPOB Ui  BOCIIOJIHECHHUS
npeaMeTHbix gepunutoB. K yyacTMio B MOATrOTOBKE BEOMHApOB MPUBIICYD
yuuTened XUMHH 00pa30BaTENIbHBIX YUPEXKACHUH, BBITYCKHUKH KOTOPBIX HUMEIOT
BbICOKME pe3ynbTarhl EI'D mo xumun. Temarnka 3THMX BEOMHApPOB BKJIIOYAET
BOIIPOCHI, KOTOPBIE PETYJAPHO BBI3BIBAIOT 3aTPYJAHEHUS] Y YYaCTHUKOB EID,
HanpuMmep: «OnpeaensieM THI XUMHAYECKOW CBSI3M M THUIl KPUCTAIUIMYECKOU
PEETKN BELIECTBY», «BakHeWIIne XMMHAYECKHME TIPOU3BOJCTBA B KypCce XUMHM,
«IKCIIEpUMEHTAJIbHOE pEelIeHUe 3a7ad Ha WACHTHU(PUKALUIO BellecTBy, «Pemaem
pacuéTHyio 3a7audy», «AMQOTepHbIE OKCUABI U TUJIPOKCHU]IbI, UX B3aUMOCBS3b C
JPYTUMU BELIECTBAMMY, «AMUHBI 1 aMUHOKHUCIIOTBD».

3. IIpoBectn guarHoCTHYECKyl0 pabOTy, BKIIOUAIOLIYIO 3aJaHus IO
oprannveckoit xumuu B popmare nepsoit yactu KM EI'D mo xumun.

4. PekoMeHIOBaTh  yYUTEISIM XUMUM  HPOWTH  KypChl  MOBBILIEHUS
kBaymmQukanuu B Teuenue 2023-2024 yuebHOTrO roja.
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0) MyHHMUIHMIIAJILHBIM OPraHaM ynpaBJieHusi 00pa3oBaHUeM

- MPOBOAUTH MOHUTOPUHI YPOBHS YCBOEHHUS IJIIEMEHTOB COAEPKaHUS Ha
BCEX 3Talax U3y4YEeHUs] XUMHUHU;

- OPTraHU30BaTh MEXIIKOJbHBIE 3aHATUS JJISI YUAlIUXCS MO0 MOATOTOBKE K
roCyJapCTBEHHON MTOroBOoM arrectranuu. [Ipu 3ToM HEOOXOAUMO UCHOJIB30BATH
3aJlaHusl, KOTOPbIE COOTBETCTBYIOT KoAHpuKaTopy U cnenupukanuu EI'D;

- TPOBECTU KYpCHI MOBBIIICHUS KBATU(PUKAIMHU IS YIUTENEH, ydamuecs
KOTOPBIX MOKa3aau HU3KuM pesyabraTt EI'D;

- OpraHu3oBaTh OOYYalOIIME CEMHUHAPBI 1O OOMEHY OIBITOM MEXKIY
mejaroraMu ¢ OONBIIMM  CTaXkeM, oOydaromuecss KOTOPBIX MOKa3bIBAIOT
CTaOMJIBHO BBICOKHE PE3YJIbTAThl U MOJIOABIMU YUUTEISIMH;

- OpraHU30BaTh OOMEH OIBITOM MEXAY IIKOJIaMHU, O0YYarOIIHECs KOTOPBIX
NOKa3bIBAlOT BBICOKUHI pe3ynbTar, U OO, HCHBITHIBAIONIMMU 3aTPYJIHEHUS 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 HauWOOJIbLIEH CTENEHU
MO3BOJISIET YCIIEIIHO CIPABUTHCS C 3alaHUAMH 0a30BOI0 YPOBHSA W HEKOTOPHIMHU
3aJJaHASIMU  TIOBBILIEHHOTO YPOBHSI CJHOKHOCTH. (OCBOEHHME MaTepuaia Ha
npoQUIBHOM YPOBHE MPEAYyCMATPUBAET MHOW Auamna3oH y4eOHbIX YacoB (5—7
4acoB B HENEI0) U/WIN OOJBIIYI0 CAMOCTOSITENbHYIO MOATOTOBUTENBHYIO padoTy
CTapIIEKJIIACCHUKOB MOJI PyKOBOJCTBOM I€farora.

Pexomenaauuu mo opraHusauuu auddepeHuMpoBaHHOIO 00y4YeHHS] XUMHHU
o0yyaromuxcs ¢ pa3HbIMHM YPOBHSAAMH NPEAMETHON NOATOTOBKH

a) YuureasaM, METOAUYECKUM 00beAUHCHUSM YUHUTe el

[lepBpiM  marom  opranuzanuu AU depeHuupoBaHHOTO  O0y4YeHHS
HIKOJIbHUKOB C Pa3HbIMH YpPOBHSIMU MOJTOTOBKM MO XHMHUHU OyAeT pas3ziesieHue
oOy4Jaronmxcs, KOTopble IMJIAHUPYIOT caaBaTh EI'D, Ha 1Be rpynmbl: T€X, KTO
JTABHO TOTOBHUTCS K DK3aMEHY U MMEET BBICOKAN YPOBEHb OCBOCHMS XMMHH, U TEX,
KTO HayajJl TOTOBUTHCS K SK3aMEHY B TEKYIEM y4eOHOM TOAYy U UMEET HE CTOJIb
BBICOKMH ypOBEHb. Y OJHOHM W y JApPYyrod TpyIIbl AOKHBI OBITh pa3HbIE
nporpaMMbl  oOyueHus. [Ins mepBod rpynmbel B NporpaMMmy IMOATOTOBKH
HEOOXOJMMO BKJIIOYATh pEIIEHUE PAcUETHBIX 3aJlad MOBBILIEHHOM CJIOKHOCTH,
3aJlayd Ha YCTaHOBJICHHE (POPMYJ OpPraHMYECKUX BEHIECTB (MOJEKYJSIPHBIX U
CTPYKTYPHBIX), BBIITOJIHEHHE LIETIOYEK NPEBPAILECHUNA BemecTs. Llenbro ocBoeHMs
Kypca BTOpOW TpyNIoOH SIBISETCS YBEPEHHOE BJajJeHHE 0a30BbIMH HAaBBIKAMHU,
HEOOXOAMMBIMU JJI CAAYM 3K3aMeHa, 3HaHHWE KIAcCU(DUKAIMU U HOMEHKJIATYpPHI
BEILECTB, YBEPEHHOE BJIAJICHUE BAKHEUIIMMHU MOHATUSAMU XUMHUU. 3aBEPILUTH
Takyto noArotoBky B 2023-2024 y4yeOHOM roy PEKOMEHIYEM JBYXYpPOBHEBOMU
TPEHUPOBOYHO-TUATHOCTUYECKON paboToii B popmare EI'D.

[lepBag rpymnma. DTO 3K3aMEHyEMbIC, MUMEIOIIME TPYJHOCTH B YCBOCHHUH
yueOHoro marepuana. Jjist paboThl C TaHHOM TPyNION peKOMEHTyeM:
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1. Yeunuth npakTUYECKUid aclieKT B MpenojaBaHuu XxuMuu. [ns yrimyOnenus
NOHMMaHUsA MaTepuana HeoOxoiuma 3¢G(eKTHBHAs peann3anus XUMHYECKOTO
DKCIIEPUMEHTAa B COYETAHWHM C JPYTUMHU HATJISAHBIMH CPEICTBAMH OOYYCHHS
XUMUHU  (IEMOHCTPAIIMOHHBIA JKCIIEPUMEHT, padoTa ¢ MOJACISAMH MOJEKYJI |
KPUCTAJUTMYECKNX PEIICTOK, BHUJCOMATEpHUaIbl, BHPTyalIbHBIC J1abopaTopuw,
POrpamMMbl MOJACIIUPOBAHUS XMUMHUYECKUX OOBEKTOB (BEIIECTB W TIPOIECCOB) B
Takux (QopMax, Kak JlabopaTopHas M TpaKTUYecKas padoTel. TeopeTmdyeckuid
MaTepuan JOJDKEH TMPernojJaBaTbcsi B TECHOM B3aMMOCBSI3U C PEJEBAHTHBIM
sKcriepuMeHTOM. KakpIit SKCIEpUMEHT JOJKEH BKIIIOYATh B ce0sl METOAMYECKHE
yKa3aHusi,  KOMIIOHEHTOM  KOTOPBIX  SIBIII€TCS  KaK  HEMOCPEJCTBEHHO
DKCIIEpUMEHTabHass paboTa, TaK W BBHINOJHEHHWE KOHTPOJBHBIX 3aJaHUil B
dbopmare, ananornyHoMm 3aganusm OI'D u EI'D no xumwuu.

2. ®opMHUpPOBATh YHUTATENHCKYIO TPAMOTHOCTH oOOywaromuxcs. [ns storo
HEOOX0MMa CUCTeMaTHueckas padoTa Mo pa3BUTHIO HaBBIKa CMBICJIOBOTO UYTEHUS
npu padote ¢ nHGopManuen J000ro TUMa.

3. CucteMaTu3upoBaTh 3HAHUSA TO KaXJAOMY JJIEMEHTY COJAEpX aHHUS Kypca
xumud. [ns 3TOoro cHavama HEOOXOJMMO HCIIOJIB30BAaTh 3a/JaHUs Pa3TMYHBIX
MojeNeld, B TOM YHCJIE€ TPAJAUIMOHHBIX, KOTOpPHIE TPEOYIOT IOBTOPCHUS
TEOPETUYECKUX TMOJIOKCHUN, HAMUCAHUS OMNPEIACICHUN W3YUYECHHBIX MOHSTHM,
COCTaBJICHHSI YPABHCHH XUMHUYCCKUX PEAKIIMMA, ONIPEACIICHHS CTCTICHN OKUCIICHUS
XUMUYECKUX DJJIEMEHTOB M T.II.; C BBIOOPOM OJHOTO OTBETAa M3 YETHIPEX
MPEIIOKEHHBIX. JTO MO3BOJUT 00JIE€ TOUEYHO BBISBISATH MPOOENBI B 3HAHUSIX U
3aTpyIHEHUS] B MPUMEHEHHH ATUX 3HAHUW MPU BBHIMOJHEHUU 3aganuil. 1 Tonbko
Ha 3aKJIOYUTENTFHOM »JTale MOJATOTOBKM K SK3aMEHY MOXHO HCIOIb30BaTh
3aJlaHus dK3aMeHalnoHHoro ¢opmara EI'D.

4. TlpenycmaTpuBaTh B T€UEHHE Y4YEOHOTO Tpoliecca paboTy ¢ 3aJaHUsIMHU,
KOTOpBIE TIPOBEPSIOT HE TOJBKO MPEAMETHYIO COCTABIISIIONIYI0 XHUMHH, HO H
MEXIIPEIMETHbIE CBSI3M € (U3HKOM, Ouosorueir, marematukoud. HeoOxomumo
HaJIM4HME TPAKTHKO-OPUCHTUPOBAHHBIX, MEKIIPEAMETHBIX, IKOJIOTH3UPOBAHHBIX
3aJaHUil B XOJIe peann3aluu OO0y4YeHHUsS IIKOJBHOTO Kypca xumuu. Cremyet
n30erath pelieHus «IabJIOHHBIXY 3aJaHul, KOTOPbIE CTaBsT Mepesl coOor 3amauy
«HaTaCKUBAHMS» Ha BBITIOJIHEHUE 33]1a4 ONpeesieHHOro (opMara, B TO BpeMs Kak
3aJIOTOM ycCTieXxa Ha 9K3aMeHE SIBISIETCS Pa3BUTHE TBOPUYECKOTO M KPUTUUYECKOTO
MBIIIICHUS, a TaKKe CPOPMUPOBAHHOCTH HABBIKOB MEPEHOCA 3HAHUU W3 00JacTH
TEOPUHU B peajbHbIC )KU3HECHHBIC CUTYAITUH.

5. Pa3BuBaTh y 00ydarommxcs HaBBIKU CAMOKOHTPOJIS U pednekcun. JlanHas
paboTta crocoOCTByeT (OPMHUPOBAHUIO CTOWKOW IOJOKUTEILHON MOTHBAIIUU B
U3YYCHUU TMpeaMeTa. DTO BO3MOXHO TMOCPEICTBOM OpraHW3allud HKCKYPCHUH,
TEMaTUYECKUX BEYEPOB, CBSI3U XUMHUH C MIOBCETHEBHON KU3HBIO.

Btopas rpynma. 3Oto  oOywammigecs €O CpeIHUMHU  Y4eOHBIMU
CIIOCOOHOCTSIMU.

1. Ucnionp30oBaTh  3adaHusi, B  KOTOPBIX JUIsl  pEIICHUS Tpelyercs
MOCJIEIOBATEILHOE BBITIOJHEHWE HECKOJIBKUX (TPEX-4EThIPEX) MBICIUTEIbHBIX
oneparui (aHaNMM3—CHHTE3—CpaBHEHNE—0000IIEHNUE), B TOM qucie
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OCHOBBIBAIOIIMXCSA Ha BIIAJICHUU 3HAHUSIMU U3 PA3HbIX TEMATHUYECKUX Pa3/eIioB.
[{enecooOpa3HO KUCIOIB30BAaTh HA YPOKaX caMO- U B3aMMOOLIEHUBAHUE.

2. Ucnionp30Bath 3amaHusi, MpeaycMaTpuBaroniue padoTy ¢ uHbopmaruei,
MPEACTAaBICHHOW B pa3au4yHON ¢dopme — cxema, Tabnuia, PUCYHOK U Jp., C
MOCJIEYIOIIUM OTBETOM Ha BOIIPOCHI.

3. PazBuBaTh  HaBBIKM, HEOOXOIWMBIE JUIsI  BBHINIOJHEHWS  3aJaHUs,
OMUCHIBAIOIIETO MOCIEAOBATEILHOCTh KCIEPUMEHTAIBHBIX JIEUCTBUM, KOTOPHIC
HY)KHO TIPEBpPATUTh B ypaBHEHUS peakiud (MBICICHHBIM HSKCIIEPUMEHT).
TpyaHOCTh Takoro 3aJaHusi COCTOMT B TOM, YTO UIKOJBHUKHA HEIOCTATOYHO
XOpOIlIO  pa3OuparoTcsi B SKCHEPUMEHTAILHOM  XMMHHM, UMEIT ciaboe
MPEICTABICHUE O MPOTEKAOIINX XUMUYECKUX MPOIEccax U He BCerja MOHUMAIOT
CMBICII UCIIOJIB3YEMBIX TEPMUHOB U onpeneieHuil. K kaxmoi gadbopatopHoil u/miu
MPaKTUYECKON paboTe HeOOXOAMMO TOTOBUTH JIUCT C 3aJJaHUSIMHU, HAITPaBJICHHBIMU
Ha (popMuUpOBaHNE NOHUMAaHUS MPOLIECCA, MPOTEKAIOIIET0 B PEAKLIMOHHOM COCY/IE.
31ech HEOOXOIUMO TaK)Ke OINMKCHIBATh HAOIIOJICHUS U OOBACHATH uX. Ilone3noi
Oyner paboTa ¢ pa3MYHBIMU TUIaMU 3aJaHui (C BBIOOPOM OTBETAa, C KPaTKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK KaK OHa HeoOXoauma Jisi (PopMUpOBaHUS
NOHUMAaHUs, YTO MPABWIBHOE BBINOJHEHUE 3aJlaHHUs HEBO3MOXKHO 0€3 IMOJHOro
aHaJlM3a ero ycioBHs U BeIOOpa cTpareruu pewmenus. [lapannensHo gopmupyercs
YMEHUE PalMOHAIBHOTO MCIIOJIb30BAaHUS BPEMEHU, OTBEIECHHOIO Ha BBINOJHEHUE
HK3aMEHAIMOHHOW PabOTHI.

Tpetbs rpynmna. C BEICOKMM U BBIIIE CPETHETO YPOBHEM OOYUYEHHOCTH.

1. PexoMeH10BaTh peEIICHHE 3aJaHUi, BBIXOASAIIUX 3a paMku (OpMaToB U
MOJIeJIeld, BCTPEYAIOIIMXCS B AK3aMEHAaUMOHHBIX padorax EI'D. Dt0 mo3Bosut
chopMHpOBaTh y OOYYalOIIMXCS YMEHUE CaMOCTOSITEIbHO pa3padaTbiBaTh
QITOPUTM PEIICHUS B CIIy4ae HECTAaHJAAPTHBIX (POPMYJIMPOBOK 3aJaHU, a TaKxKe
yMEHUE ACICTBOBAaTh B HE3HAKOMBIX CUTyalusiX. B psjae ciydaeB menecooOpa3HO
MPOMUCKHIBATH B OOIIEM BHJIC MOPSIOK HAXOXACHUS (DU3NYECKUX BEIMYMH O€3
MPOBEJICHUSI TMPOMEKYTOUHBIX apU(METUUYECKUX BBIYUCICHUN, a TakKe pelaTh
3a/1auy, MPUMEHSA HECKOJbKO BO3MOJKHBIX CITIOCOOOB, OIIEHMBAs 3TH CIOCOOBI U
BBIOMpAst 3aTeM HauboJee palMoOHaIbHBIN.

2. [IpoBoUTh HUHTETPUPOBAHHBIE YPOKH C MAaTEMAaTHKOHW, (DU3MKOH,
ouonoruen st GOPMHUPOBAHUS IIEIOCTHOM KapTHHBI MHUpPa BO B3aUMOCBSI3H H
B3aMMO3aBUCHMOCTH BCEX €0 KOMIIOHEHTOB.

0) AIMUHHMCTPAUMAM 00pPa30BaTeIbHbIX OPraHU3ANMNM:

- peanu3oBbIBATHL  OPUHUMUNB  JUPGEepeHIUPOBAHHOTO  O0y4deHU,
co3laBaTh MNpPOQUIbHBIE KJIAcChl W TPYNNbl € M3YUYCHUEM XUMHUU Ha
npodUIbHOM, YIIyOJIE€HHOM YPOBHE;

- BBIACIATH JIOTMIOJHUTEJIbHBIE Yachl Ha H3Yy4YCHHE XUMHU B BHUIC
AJIEKTUBHBIX TIPEeIMETOB, (HaKyJbTaTUBHBIX KYpPCOB, OpPTaHW30BBIBATH MJIS
oOydarommxcsi ¢ HU3KUMU  NpeaMeTHbiMu  YYJl  HHIAWBUIAYyaIbHBIC
o0pa3oBaTeNbHbIE MAPLIPYTHI.

B) MyHUIIUTIAJILHBIM OPraHaM ylpaBJjieHusi 00pa30BaAHUEM:

- OPEeNyCMOTPETh MEPHl AAPECHOM TOMOIIM YYUTENSIM XHUMHH IO
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YCTPAaHEHUIO BBISBICHHBIX MHANBUAYAIBHBIX MPOPECCUOHATBHBIX (IIPEIMETHBIX
U METOAMYECKUX) 3aTpyAHEHUH, B TOM 4HCIe 4Yepe3 oO0yueHHe MX Ha Kypcax
MOBBIIICHUS KBaTH(PUKAIIH;

- OpraHu30BaTh pacmpocTpaHeHue 3P(EKTUBHOTO OMbITa YUHUTENIEH,
oOydJaronecs KOTOPbIX JEMOHCTPUPYIOT CTaOUIBHO BBICOKHE pe3yibTaThl EI'D
0 XUMHH.

Pexomenganum mno TemMam A oOcyxaeHuss / oOMeHa ONBITOM Ha
MeTOAUYECKUX 00beAUHCHUAX YUYUTeIei-NPeAMEeTHUKOB

B pamkax JAeATENbHOCTM NPEAMETHBIX CEKUWW y4YUTEIEd XUMHUU
PErHOHANBHOr0 y4eOHO-METOANYECKOTO0 00BEANHEHUSI PEKOMEH10BATh:!

- BKJIIOYATh B IUIAaH Pa0OTHI 3acelaHus MO CIEAYIOIIUM TeMaM: «AHaau3
pesyabratoB EI'D mo xumum», «Bompockl oOpraHu3alud W MOPOBEAECHUS
noArotoBku oOyuvaromuxcsi K EI'O», «IlyTu mnoBbllIeHHs KayecTBa YpPOKOB
XUMUH, 3P (PEKTUBHOCTH NMPETIOJABAHUS IPEAMETAN;

- IPOBOJUTH MPAKTUYECKHE 3aHATHS, OTKPBITHIE YPOKH, OOydaromue
CEMUHapbl MO JaHHOW MpoOJieMaTHKE C YydYacTHEM Hauboyiee OIBITHBIX
I1€1arOroB;

- y4yacTBOBaTh B pPacHpOCTpPaHEHUH 3SPPEKTUBHOIO ONBITA YUHUTENEH,
oOyyaroumecs KOTOPbIX JEMOHCTPUPYIOT CTaOUIIBHO BhICOKHE pe3yibTaThl EI'D
110 XUMUHU;

- 3aIJIaHUPOBAaTh METOAMYECKHE COOBITUS MO O3HAKOMJIEHHIO C Y4eOHO-
MeToaudeckumu pekomenaanusamu OUIIN.

PexoMeHIanuu mo BO3MOKHBIM HANPABJICHUAM NMOBBILICHUS] KBAJIU(PUKALTNH
Pa0OTHUKOB 00pa30BaHUA /JI BKJYEHHS] B PErMOHAJIBHYIO JA0POKHYIO
KapTy 0 Pa3BUTHUIO PETHOHAJIBHON CHCTEeMbI 00PA30BaHMS

- MEPONpPUATHS TIOBBINICHUS KBadu(UKAIUKM, BKIIOYAIOMINE TEMBI:
pe3ynbTathl EI'D Tekyiero roja; aHaain3 TUIUYHBIX OMIUOOK, 00YyYaIOIIUXCS 0
xuMun Opu  cpade EI'D, BBISBIEHHBIX TPYIHBIX JUISL  BOCIPHUSATHS
oOydaromumucss TeM W 3aaanuii; usmenenuss B KM EI'D mo xumum Ha
CIEIYIOIMNN yueOHBIN TOI;

- 0o0ydeHMe NeJaroroB, B TOM 4YHCIE aJpecHoe (Ha OCHOBE aHajau3a
pesynbTatoB EI'D-2023), KOHCYIbTUPOBAHUE TEIAroroB U oO0ydaronmxcs (Kak
NyTeM TPOBEACHHS O00pa3oBaTEIbHBIX CEMUHApPOB, BEOMHApPOB, TaK U
WHJIUBUAYATBHO);

- mpoxoxaeHue KypcoB «IloaroroBka o0ydaromuxcs K rocyJ1apCTBEHHOU
UTOrOBOM arrectranuny», «HWHTepakTuBHbIE (OPMBI TOATOTOBKU K EID»,
«IToaroroBka k EI'D B koHTeKCTE IMIPOBOI 00pa30BaATEIHLHON CPEABIY;

- TMPOBEICHUE CEMUHAPOB M MPAKTUKYMOB C LeJNbl0 (QOpMUPOBAHHUS
YMEHHUI U HAaBBIKOB, CIOCOOCTBYIOIIMX KAaYECTBEHHOMY BBHINIOJTHEHUIO 3aJaHUi
NoNo 13-15, 17-19, 28, 24 -25, 29-34, 110 clieayoIUM TeMaM:

- «l'otoBumcsa k EI'D: 3aKOHOMEPHOCTH MNPOTEKAHUS XHUMHUUYECKHUX
peakuuii. CKOpoCTh XMMUUYECKON peakuu U (GaKTOPhl, BIUSIOIINE HA HEE;
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- «l'otoBumcs k EI'D: XapakTepHble XUMHUYECKME CBOWCTBAa U
CIOCOOBI MOJYYEHHUS a30TCOEPKALIUX OPTAHNYECKUX COCTUHEHUI ;

- «l'otroBumcst k EI'D: buosorndyecku-BaxHble OpPraHUYECKHUE
COCJIUHEHUS»;

- «l'oroBumcs k EI'D: I'eHeTnyeckass B3aMMOCBSA3b HEOPTraHUYECKHUX
BEIIECTB U OPTaHUYECKUX COCIMHEHHMI B 3aJaHUSAX MOBBILICHHOTO U BBICOKOTO
YPOBHEH CIIOKHOCTHY;

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

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

-  «l'oroBumcsa k EI'D: IlomyyeHne ©W TpPUMEHEHUE BEUIECTB U

MAaTEPUAIIOBY.
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