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ITosicHuTEILHAS 3aIMCKA

DNeKTUBHBIN Kypc «Iloocomoska k EI'D no xumuu» npeaHa3HaveH s yganmxcs 11-x
KJIacCOB U paccunTad Ha 34 yaca (1 yac B Hezeno).

OCHOBHOM aKIIEHT MpHU pa3pabOTKe MporpamMmbl Kypca JeslaeTcsl Ha pelieHnd 3a/1ad 10
omokam: «OO0mmas xumus», «Heopranndeckas xumusy», «Opranndeckas xumus». Ocoboe
BHUMaHUeE yJIeNsieTcs MEeToIMKe perieHus 3a1ad yacti B u C 1o KOHTPOJIbHO- U3MEPUTEIbHBIM
Mmatepuanam EI'D.

Ilesin 3JIeKTUBHOI'O Kypca:
- pa3BUTHE MTO3HABATEIBHOMN JAEATEILHOCTH 00yYaOIINXCsl Yepe3 aKTUBHBIE (DOPMBI U

METO/bI 00YUYCHUS;
- pa3BUTHE TBOPUYECKOTO MOTEHIIMAIA 00YYaIOIUXCsl, CIIOCOOHOCTH KPUTHUECKH MBICITUTD;
- 3aKpEeIUICHUE U CUCTEMAaTH3alHsI 3HAHUH 00y4aloLIiXCsl 10 XUMHH;
- 00ydeHue 00y4JaroUIMXcsi OCHOBHBIM MOJIX0AaM K PELICHUIO PACYETHBIX 33124 110 XUMHH,
HECTaHJAPTHOMY PEIICHUIO MPAKTHYECKUX 3a71ad.

3agaum 3J1eKTHBHOIO Kypca:
- IOATOTOBUTH BBIITYCKHUKOB K €IMHOMY I'OCYIapCTBEHHOMY 3K3aMEHY 110 XHUMUU;
- pa3BUTh YMEHHS CAMOCTOSTENILHO PaboTaTh C IUTEPATYPOMd, CHCTEMATUYECKH 3aHUMAThCS
peleHreM 3ajad, paboTaTh ¢ TECTAMU PA3JIMYHbBIX THIIOB,;
- BBISIBUTH OCHOBHBIE 3aTPYTHEHHS U OUIMOKHU MPH BBIIOTHEHUH 3a1anuil EI'D mo xummuu;
- Hay4UTh 00y4aIOLIUXCs PUEMaM PELICHUs 33134 pa3IMYHbIX TUIIOB;
- 3aKpENUTh TEOPETUUYECKHE 3HAHUS IIKOJIBLHUKOB 10 HauOoJIee CI0KHBIM TEMaM Kypca
o011elt, HeOpraHWUYeCKON 1 OpPraHUYEeCKON XUMUH;
- c1ocoOCTBOBATH UHTETPALIUH 3HAHUHN YUalUXCs 110 IPeAMETaM eCTECTBEHHO-
MaTEMAaTHYECKOT O LKA IIPY PELICHUH PACUETHBIX 3a7a4 110 XMMUH;
- IPOJOJKUTH (POPMUPOBAHUE YMEHUS aHATIM3UPOBATh CUTYALUIO U JIeNIaTh IPOrHO3BL.

TemaTnueckoe NJIAHMPOBAHME MO 3JTEKTUBHOMY KYpCY
«IHoaroroBka xk EI'D nmo xumuun»

Ne i/ HanmeHoBaHMe pa3aesioB U TeM Kos-Bo yacoB Teoperu-
yeckoe 00y4yeHue,
4.
1. | CrpyKTypa KOHTPOJbHO-U3MEPUTEIbHBIX MATEPUATIOB 1 1
EI'D mo xumun. OCOOEHHOCTH CaMOCTOSITENLHOM
MOATOTOBKH IIKOJLHUKOB K EI'D
2. Teopernueckre 0OCHOBBI XUMHH. OO1Iast XUMHUSI 8 8
3. Heopranuueckas xumust 10 10
4. Opranuyeckasi XuMust 10 10
5. | O6o6mieHne 1 MOBTOPEHNE MaTepHalIa 3a MKOJbHBIN 5 5
KypC XUMUU
34 34
Hroro

Coaepixanue 3j1ekTHBHOrO0 Kypca «Iloaroroska k EI'D nmo xumum»




Tema 1. CTpyKkTypa KOHTPOJIbHO-U3MEPUTEJIbHBIX MaTepuaioB EI'D mo xumumn.
Oco0eHHOCTH CAMOCTOSATEIbHOM MOATOTOBKM IKOJIbHUKOB K EI'J (1 yac)

Cremuduxanus EI'D mo xumuu 2023r. [Tnan sx3ameHannonHoi padotst EI'D no xumun
2023 r. (ITPUJTOXEHMUE k cnerudukarun). Konudukarop 31eMEHTOB COepKaHUS 110 XUMHUH
qutst coctasiieHuss KMo EI'D 2023r. KoHTposIbHO-U3MEPUTENbHBIE MAaTEPUAIIBI 10 XMMHUH
2022-2023 7. (aHATM3 TUTTHYHBIX OMIHOOK).

Xapaxrepuctuka coaepkanus yactd A EI'O no xumun 2023r. Xapakrepuctuka
coaepxkanusa yactu B EI'D mo xumun 2023 r. Xapakrepuctuka coaepxanusg yactu C EI'D o
xumuu 2023 .

Tema 2. Teoperuueckne 0CHOBbI XuMHu. O01mas xumus (8 yacos)

2.1. Xumuyeckutl 2n1emenm

CoBpeMeHHbIe MPECTaBICHUs 0 CTpoeHUur aToMa. CTpoeHue 3JIeKTPOHHBIX 000JI04eK
ATOMOB DJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB: S-, p- U d-dTIEMEHTHI. DIIEKTPOHHAS
KoH(uryparus aroma. OCHOBHOE U BO30Y>KIEHHOE COCTOSIHHE aTOMOB.

IIeproarueckuil 3aK0H U NEPUOANYECKAs CUCTEMA XUMUYECKUX dJIeMeHTOB [[.1.
MenpneneeBa. Pagnycsl aToMOB, UX ITEPUOIUYECKHE U3MEHEHHS B CUCTEME XUMHUYECKUX
AJIEMEHTOB. 3AKOHOMEPHOCTH U3MEHEHHUSI XUMUUYECKUX CBOMCTB 3JIEMEHTOB M UX COCAMHEHUH 110
nepuonaam u rpymnmnam. [lonsTre o pagnoakTHBHOCTH.

2.2. Xumuueckas cés3b U cmpoeHue geujecmea

KoBaneHntHas xumuueckast CBsi3b, €€ pa3HOBUAHOCTH (MOJISIpHAS M HETIOJSIpHAs ),
MeXaHU3MBbI 00pa3oBaHus. XapaKTEPUCTUKN KOBAJICHTHOW CBS3M (IUIMHA U SHEPTHUS CBSI3H).
Nonnas cBs3b. Metamunueckas cBsizb. BomopoaHas cBs3b.

DNEeKTPOOTpULIATENbHOCTh. CTENEeHb OKUCIICHUS U BAJICHTHOCTh XUMUYECKHUX AJIEMEHTOB.
BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3ABUCUMOCTh CBOMCTB BEILIECTB OT
0COOCHHOCTEH MX KPUCTAJUTHUECKON PEIIeTKH.

2.3. Xumuyeckue peakyuu

2.3.1. Xumuueckasi KHHETUKA

Knaccudukanmst xumuaeckux peakmnuii. TermoBoit 3¢ heKT XUMUIECKONW PEaKIInH.
Tepmoxumuueckue ypaBHeHUs1. CKOPOCTh peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB.

OO6patumbie 1 HEOOPATUMbIE XUMUYECKHE PEaKInKi. XUMHUYECKOe paBHOBecHe. CMereHre
XUMHUYECKOTO PABHOBECHUS MO/ JCHCTBUEM Pa3TUYHBIX (haKTOPOB.

2.3.2. Teopust FNEKTPOTUTUYECKON AUCCOIIUALIUM

DNEKTPONUTHYECKAs! JUCCOLMAIIUS JIEKTPOIUTOB B BOAHBIX pacTBopax. CUIbHBIE U
ciabple AJIeKTPOIUTHI. Peakiinu noHHOTro oOMeHa.

XapakTepHbIe XUMUYECKUE CBOWCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KHUCIIOTHBIX.
XapaKTepHble XUMHUYECKHE CBONCTBAa OCHOBAaHUHN W aM()OTEPHBIX THAPOKCUIOB. XapaKTEePHBIC
XUMHUYECKHE CBOMCTBA KUCIIOT. XapaKTePUCTHUKA OCHOBHBIX KJIaCCOB HEOPTAHMYECKUX
COCTMHEHUH C TIO3UITUU TEOPUH ANEKTpoJuTHUYecKoi auccounanuu (TII).

XapakTepHbIE XUMUYECKUE CBOMCTBA COJIEH: CPEIHUX, KUCIIBIX, OCHOBHBIX; KOMIIJICKCHBIX
(Ha MmpuUMepe COeTMHEHUH aIFOMUHUS U ITHKA). ['maponus coneii. Cpena BOAHBIX PaCTBOPOB:
KHCIIas, HeUTpanbHasi, menounas. Bonopoausiit nokasarens (pH). Uuaukaropsl. Onpenenenne
XapakTepa cpeibl BOJHBIX paCTBOPOB BELIECTB.

2.3.3. OKUCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

Peakunu okuciuTea»HO-BOCCTAHOBUTENbHBIE, X Kilaccudukanus Kopposus MeTamioB u
CIIOCOOBI 3aIIUTHI OT Hee. DIIEKTPOIIN3 PACTIIIABOB U PACTBOPOB (COJICH, IIeN0UeH, KUCIIOT).
Peaknuu, noaTeBepKaatonye B3aMMOCBS3b PAa3IMUHbIX KIACCOB HEOPTAHUYECKUX COCAUHEHUN.



2.4. Pewuenue mpenuposounsix 3aoay no meme: « Teopemuueckue ocnoswvt xumuu.
Oowasn xumua» » (no mamepuanam KHMoe EI'D,( 2022, 202322)

Brruncnenmne Macchl pacCTBOPEHHOTO BEILIECTBA, COAEPKAILETOCs B ONPEEIIEHHOM Macce
pacTBOpa ¢ U3BECTHOM MaccoBOi Aojeil. PacueTsl: 00beMHBIX OTHOIICHUH Ta30B MPHU
XUMUYECKHUX peaknusx. PacueTsl: TeroBoro ¢ dexra peakiuu. PacyeTs: MaccoBOM 1071
(Macchl) XUMHYECKOTO COeIMHEHUs B cMecH. Hanucanue ypaBHEHHI OKACTHTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIIMA, pacCTaHOBKA KOA(PPHUIIMEHTOB METOI0M AJICKTPOHHOTO OajaHca.

Tema 3. Heopranuveckas xumus (10 yacos)

3.1. Xapaxmepucmuxka memanios eiaeHbix NOO2PYNN U UX COeOUHEeHUlL

OO01m1ast xapakTeprUCTHKA METAIJIOB TaBHbIX noarpym I-1I1 rpynm B ¢Bs3u ¢ ux
MOJI0’KEHUEM B IEPUOANYECKON cUCTEME XUMUUECKUX AeMeHToB J[.M. Menaeneesa u
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.

XapakTepHble XUMUUECKHUE CBOMCTBA MPOCTHIX BEIIECTB U COCAUHEHUN METAJIJIOB -
HIEJIOYHBIX, IETOYHO3EMENTbHBIX, ATFOMUHUS.

3.2. Xapaxmepucmuka Hememainio 2iasHbix NOOSPYNN U UX COeOUHeHUl

OO01m1ast xapakTepUCTHKA HEMETAJUIOB TIaBHBIX noAarpymm [V-VII rpynn B ¢Bs3H ¢ X
MOJI0’KEHUEM B IEPUOANYECKON cCUCTEME XUMUUYECKUX 3eMeHToB J[.M. Menaeneesa u
OCOOCHHOCTSIMU CTPOCHHS UX aTOMOB.

XapakTepHble XUMUUECKHUE CBOMCTBA MPOCTHIX BEIIECTB U COEAUHEHUI HEMETAIIJIOB -
BOJIOPOJIa, TAIOTEHOB, KUCIOPOa, Cepbl, a30Ta, hocdopa, yriaepoaa, KpeMHUSI.

3.3. Xapaxmepucmuxa nepexoOHblX d1eMeHmOo8 U Ux coeOUHeHuUll

XapakTepucTruKa NepexoHbIX JIEMEHTOB — MEIM, LIMHKA, XpOMa, JKeJie3a 1Mo UxX
MOJIOKEHUIO B IEPUOAUYECKON crcTeMe XuMHueckux aneMeHToB .M. MenaeneeBa u
0COOEHHOCTSIM CTPOEHHSI UX aTOMOB.

XapakTepHble XUMUUECKHUE CBOMCTBA MPOCTHIX BEIIECTB U COCAUHEHUIN NEPEXOTHBIX
METaJIOB — MEM, LIMHKA, XpOMa, JKeJie3a.

3.4. Pewuenue mpenupogounsix 3aoay no meme: «Heopzanuueckas xumuny (no
mamepuanam KHMoe¢ EI'D 2022, 202322)

Pacuetsi: macchl (00beMa, KOTMYECTBA BEIIECTBA) MIPOIYKTA PEAKIIMH, €CIIU OJTHO U3
BEILECTB JaHO B BUJIE PACTBOPA C ONPEAEICHHON MACCOBOU JOJIEW PACTBOPEHHOIO BEIIECTBA.

PacueTsi: MaccoBoii uiin 00bEMHOMN JTOJIM BBIXOJIa TPOYKTA PEAKIIUUA OT TEOPETUICCKU
BO3MOXKHOTO. PacueTsl: MaccoBOI JOJHU (MacChl) XUMHUYECKOTO COSTUHEHUS B CMECH.
Onpenenennie pH cpenbl pacTBOpoM cosiei.

I'eneTnyeckas CBsI3b MEK1y OCHOBHBIMU KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.
KauecTBeHHbBIE peakllMi HA HEOPTAHUYECKUE BEUIECTBA U UOHBI.

Tema 4. Opranuveckas xumus (10 yacos)

4.1. Yenesooopoowi

Teopus cTpoeHUs OpraHU4YECKUX COeIUHEHUN. VI30Mepus — CTpyKTypHas U
MPOCTpaHCTBEHHAs. [ OMOJIOTH U TOMOJIOTUYECKUI PSA/I.

Tumbl cBs3ei B MOJIEKyJIaX OPraHUYeCKUX BeulecTB. | mOpuan3anus aToOMHBIX opouTanen
yraepoaa. Pagukan. @ynknuonansHas rpynmna. Knaccuduxaus 1 HOMeHKIaTypa OpraHu4ecKiX
COCIMHECHU.

XapakTepHble XUMUYECKHE CBOMCTBA YTIIEBOJOPOAOB: AIKAHOB, [IUKJIOAIKAHOB, AJIKEHOB,
JIMEHOB, aJIKUHOB. [IpUpoIHbIE UCTOYHUKHU YTIIEBOIOPOIOB, UX MepepaboTka. MexaHu3Mbl
peaKkuuii nprucoeANHEHUs B opranndeckor xumui. [Ipasuno B.B. MapkoBHUKOBA, TPaBHIIO
3aitiieBa A.M.



XapakTepHble XUMHUYECKUE CBOMCTBA apOMaTHUECKHUX YTIIEBOJOPOIOB: OEH30J1a U TOJIyoJIa.
MexaHu3MBbI peakiuil 3MeKTPOGUIFHOTO 3aMEIIEHUSI B OPTAaHUYECKUX PEaKIIUsIX.

BricokoMounekysspHbIE coeIMHeHUs. Peakiiny monumepusanuy U NOJUKOHICHCALIUH.
[Tomumepsl. [1macTMaccel, BOJIOKHA, Kay4yKH.

4.2. Kucnopoocoodepoicawue opeanuueckue coeOuHeHus

XapakTepHble XUMUYECKHE CBOMCTBA MPEACIIbHBIX OJTHOATOMHBIX U MHOTOATOMHBIX
CIUPTOB, peHoa. XapaKTepHbIE XUMUYECKUE CBOMCTBA allb/IETHI0B, IPEIEIbHBIX KapOOHOBBIX
KHCIIOT, CJIIOKHBIX 3(hUpoB. bronornuecku BayKHbIC BEUIECTBA: YTIIEBOABI (MOHOCAXAPH/IBI,
JUcaxapHibl, monucaxapusl). Peakiiuu, moaTBepkaaoie B3auMOCBA3b YIIIEBOAOPOIOB U
KHCIIOPOJICOACPKAIIUX OPTraHUUYECKUX COSAMHEHUH.

Opranuyeckue COeIMHEHUS, COJIEpKallie HECKOIbKO (PYHKIIMOHATBHBIX. OcOOEHHOCTH
XUMHYECKHX CBOMCTB.

4.3. A3omcooepoicawyue opeanuyeckue coeOuHeHUs 1 OUON0SUYECKU BANHCHbLE OP2AHUYeCKUe
sewjecmea

XapakTepHble XUMUUYECKHUE CBOMCTBA a30TCOAECPKAIINX OPraHUYECKUX COCTMHEHUM:
AMUHOB M aMUHOKHUCJIOT. BHOJOTHYeCKr BaKHBIE BEIIECTBA: JKUPBI, OCITKH, HYKICHHOBBIC
KUCHOThL. ["'opMoHBI. DepMeHThI. MeTaITIOpraHuYeCKUe COeTMHEHHUS.

4.4. Pewuenue npakmuyeckux 3aoau no meme: «Opzanuueckas xumusny (no
mamepuanam KHMoe EI'3 2022, 202322)

Haxoxxnenne MonexysipHoit popmyiiel BemiecTBa. ['eHeTHUECKas CBSI3b MEKIY
HEOPraHWYECKMMH U OPraHMYEeCKUMU BelecTBaMU. [ eHeTndeckas CBsI3b MEK/y OCHOBHBIMU
KJIacCaMU HeOpraHnueckux BeilecTB. KauecTBeHHbIE peaKkI[uu Ha HEKOTOPbIE KIIACCHI
OpPraHUYECKUX COSAMHEHMM (AJIKeHbI, alIKaHbl, CIIUPTHI, AJIbJETU/IbI, KAPOOHOBBIE KUCIIOTHI,
yraeBobl, Oenkn). MaeHTudukaims opraHndecKux CoOeTMHEHUH.

Tema 5. O6001meHNe M MOBTOPEHHE MaTePHAJIa 32 KYPC IIKOJbHbINA XuMHH (5 4acoB)

OcHoBHbI€ IOHATHSA U 3aKOHBI XxuMuu. [lepuonnyeckuii 3akon J[.1.Menneneesa u ero
busndeckuii cMbIcit. Teopust cTpoeHust oprannyeckux Bemects A.M. byTiepoBa nu ocoOeHHOCTH
OpPraHMYECKUX COeAMHEHNH. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN B HEOPTaHUYECKON 1
OpraHWYECKON XUMUH. | 'eHeTnyecKast CBsI3b MEXKly HEOPraHUYECKUMH U OPraHUYECKUMHU
COEIMHEHUSAMU. DKCIIEPUMEHTAIbHbIE OCHOBBI OPraHUYECKON U HEOPTaHUYECKOW XUMUH.

PaGoTa ¢ KOHTpOIBLHO-U3MEPHUTENBHBIMU MaTepuaiamMu EI'D mo xumumn.

HUmoeoswiii koumpoaw 6 popme EID.

KanennapHo-reMaTn4eckoe nJIaHUPOBaHUe

aTa npoBeJeHHs
Koanue- A p If
Ne 3aHATHH
HanmeHnoBaHme pa3iesioB U TeM CTBO
n/n Ilnaun- dakTu-
4acos
pyemast JecKasi
1 CTpyKTypa KOHTPOJIbHO-U3MEPUTEIbHBIX 1u
matepuajioB EI'D no xumun. OcodbeHnocTu
CaMOCTOSITe/IbHOI MOAT0OTOBKH IIKOJIbHUKOB K
EID
1.1 | CtpykTypa KOHTPOJIbHO-U3MEPUTEIBHBIX 1
MaTepuanoB. TUNOBBIE OMIUOKYU MPU BHIMTOTHECHUH
samaauii EI'D mo xumun. OcoOeHHOCTH ITOATOTOBKHU
K 9K3aMEHY.
2 Teopernyeckue 0CHOBbI XumMuu. O0mast XumMust 8u
2.1 | XuMH4YECKUM 2JIEMEHT U XMMHUYECKas CBS3b. 1




2.2 | Pemenue 3aga4 1mo teMe: « XUMUYECKUH 3JIEMEHT U 1
XAMUYECKast CBA3hY.

2.3 | XuMnueckast KHHETHKA. 1

2.4 | Penrenue 3anad mo teMe: « XuMHUecKass KHHETHUKA. 1

2.5 | Teopus 31EKTPOIUTUYECKON TUCCOLIUALINY. 1

2.6 | Pemenue 3anau o teme: «Teopust 1
AJIEKTPOJIUTUYECKON AUCCOLUALINI.

2.7 | OKMCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. 1

2.8 | Penrenue 3amad mo teMe: «OKHUCIUTEILHO- 1
BOCCTAHOBUTEJIbHBIE PEAKITUIY.

3 Heopranuueckasi xummusi 104

3.1 | XapakTepucTuKa METaJJIOB IJIaBHBIX MOATPYIII U UX 1
COCTUHEHUN.

3.2 | Pemenue 3agau o teme: «lllenounsie u 1
IIEJIOYHO3EMENbHBIE DJIEMEHTRI M UX COCTMHEHMS,
ATMIOMUHUN U €TI0 COCIMHCHUS).

3.3 | XapakTepucTKa HEMETAIJIOB TJIABHBIX MOATPYII U 1
WX COeIMHEHUH (TaloTeHbl, MOATPYIINa KUCIOPO/Ia,
BOZIOPOJ).

3.4 | Pemenue 3amad 1mo teMe: «l aoreHsn». 1

3.5 | Pemenue 3agau no teme: «Iloarpynna kuciopona, 1
BOJOPOI.

3.6 | XapakTepucTHKa HEMETAJIOB IJIaBHBIX MOATPYNI U 1
WX COCMHEHUH (TMOATPYIINa a30Ta, MOATPpyMa
yIJIepoJia).

3.7 | Pemenue 3aga4 no teme: «lloarpynma azoray. 1

3.8 | Pewenue 3agau no teme: «lloarpymnmna yrieponaay. 1

3.9 | XapakTepucTuka METAJIJIOB TOOOYHBIX TIOATPYII U 1
WX COCTUHCHMUI.

3.10 | Pemenue 3agayu no teme: «XapakTepuCTUKa 1
METAJIJIOB MOOOYHBIX MOATPYIII U MX COSTUHEHUIN.

4 Opranuyeckasi XumMus 104

4.1 | Teopusi CTpOCHUSI OPTrAHUYECKUX COCTUHEHUH. 1
H3omepus.

4.2 | YrieBoaopoabl — aJKaHbl, AIKEHBI, [UKJIOAJTKAHBI, 1
AJIKUHbBI, aJIKAJINCHEL.

4.3 | Pemenne 3anau o teMe: «IIpenenpubie 1
YIJIEBOJOPOABDY.

4.4 | Pemenue 3anau o teme: «HenpenenbHbie 1
YIJIEBOJOPOABDY.

4.5 | ApomaTuyecKue yriieBo10POIbI. 1

4.6 | Kucnoponcoaepxaniye OpraHu4eckue CoOeIMHEHUs 1
(cpaBHUTENBHAS XapaKTEPUCTHKA CITUPTOB,

QJIBJICTHIOB ¥ KaPOOHOBBIX KHUCIIOT).

4.7 | Penrenue 3amad. 1

4.8 | Penrenue 3amau. 1

4.9 | A3zoTcoaeprkaliue opraHu4ecKue COeIMHEHUS U 1
OMOJIOTMYECKH Ba)KHBIE BEIIECTBA.

4.10 | Pemenue 3amay. 1




5 O0o00menne 1 MOBTOPEeHNE MaTepHaJia 3a 54
IIKOJIbHBIN KYpPC XUMHU

5.1 | Ob6oOuieHne MaTepuaia 1o TeMe MIKOJILHOTO Kypca 1
«O01mas XxuMush» - peleHrue CI0KHBIX 3a7a4, pa3oop
TUTTUYHBIX OIIHOOK.

5.2 | O600meHre MaTepuaa 1mo TeMe MIKOJIBLHOTO Kypca 1
«Heopranndeckasi XuMus»» - pelIeHUE CIOKHBIX
3a/1a4, pa300p TUMUYHBIX OIMIHOOK.

5.3 | Ob6oOuieHne Matepuaia 1mo TeMe MIKOJILHOTO Kypca 1
«Opraandeckasi XUMHUsD) - PEIICHNE CIOKHBIX 3a]1ad,
pa300p TUMMYHBIX OIMHOOK.

5.4 | Umoecoswiii konmponw 6 hopme EID. 1

5.5 | Umozosviii konmpons 6 ghopme EI'D. 1

TpeGoBanus K YPOBHIO NOATOTOBKH BBIIIYCKHHKOB I10 pe3yJIbTaTaM 0CBOCHUSA
NporpamMmsbl 3JIeKTUBHOr0 Kypca «Iloaroroska k EI'D mo xumum»

Snamuv/Ilonumams:

Basicneinmue xumuueckue nonamusn

- BBISIBJIATH XapaKTEepHbIE MPU3HAKY MTOHSATHIA: BEIIECTBO, XUMUYECKUN JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTENIbHbIE AaTOMHBIE 1 MOJIEKYJIIPHBIE MAaCChl, HOH, U30TOIbl, XUMUYECKas
CBSI3b, DJICKTPOOTPULIATENILHOCTh, BaJICHTHOCTh, CTEIICHb OKUCIICHHSI, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBINA 00BEM, BEIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, paCTBOPBI,
AIIEKTPOJIUTHI U HEIIEKTPOIMUTHI, ANEKTPOIUTUYECKAs AUCCOLMAIUS, THIPOIIN3, OKUCITUTENb U
BOCCTaHOBUTEIIb, OKUCIIEHNE M BOCCTAHOBJICHHE, JIEKTPOJIN3, CKOPOCTh XUMHUECKON PEeaKIny,
XMMHUYECKOEe paBHOBECHE, TEIUIOBOU AP PEKT peakiiy, YIIIEPOAHbIH CKeIeT, PyHKINOHATbHAS
rpymIa, U30Mepus U TOMOJIOTUs, CTPYKTYpHasi U IPOCTPAHCTBEHHAsI U30MEPUs, OCHOBHBIE THITbI
peakuil B HEOPraHUYECKON U OpPraHU4eCKON XUMHUH;

- BBISIBJIATH B3aUMOCBSI3H NTOHATUHN, UCIIOJIB30BaTh BXKHENUIIINE XUMUYECKUE TTOHATHUS JUIS
00BSICHEHUS OTAETbHBIX (PAaKTOB U SBJICHUH;

- IPUHAJUIEKHOCTh BEHUIECTB K PA3JIMYHBIM KJIaCCaM HEOPraHUUYECKUX COEIMHEHUM;

- TOMOJIOTH, U30MEPHI;

- XMMMYECKHE PEAKIIMM B OPTaHUYECKON XUMHH.

OcHo6Hble 3aKOHBL U MeopUU XUMUU:

- MPUMEHSTH OCHOBHBIC MTOJIOKECHUS XUMHUECKHUX TEOPHM (CTPOSHUS aToMa, XUMUIECKON
CBSI3H, DJIEKTPOJIUTHYECKON JUCCOUMAIMU, KUCIOT U OCHOBaHUM, CTPOEHUS OPraHUYECKUX
COCIMHEHUH, XUMUUECKOW KUHETUKH ) JUIsl aHAJIU3a CTPOEHUS U CBOMCTB BEILIECTB;

- TOHUMATh TPAHUIBI IPUMEHUMOCTH YKa3aHHBIX XUMUYECKUX TEOPHUIL;

- noHuMars cMmbich [lepuoanueckoro 3akona JI.J1. MenaeneeBa 1 UCIonb30BaTh €ro s
KaueCTBEHHOT'O aHAJIW3a M 00OCHOBAHUS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUS aTOMOB,
CBOMCTB XMMHUYECKHUX DJIEMECHTOB U UX COCIUHCHUI.

Bascnenmue eewecmea u mamepuanst
- KJJacCU(pMLIMPOBAaTh HEOPraHNYECKUE U OPraHUUYECKUE BELIECTBA 10 BCEM U3BECTHBIM
KJIacCU(UKALMOHHBIM MTPU3HAKAM;




- 00BSICHATH 00YCIIOBJICHHOCTD IIPAKTHYECKOTO IIPUMEHEHUS BEIIECTB UX COCTABOM,
CTPOEHUEM H CBOMCTBAMU;

XapaKTepU30BaTh MPAKTHYCCKOE 3HAUCHUE JTAHHOTO BEIIECTBA;

- 00BSICHATH 001IME CTIOCOOBI M MTPUHIIMITHI TOJTYUYSHHS HanOoJiee BAXKHBIX BEIECTB.

Ymems:

Ha3zvieamp uszyuennvie eeuiecmea no mpueuaibHoil Uiu MedcoyHapooHoil
HOMeHKamype.

Onpedenamuv/Knaccugpuyuposams:

- B&JIGHTHOCTD, CTETIEHb OKUCICHHSI XUMHUYECKHUX 3JIEMEHTOB, 3aps/Ibl HOHOB;

- BUJ XUMHWYCCKUX CBSI3cH B COCANHCHUAX U TUIL KpHCTﬁJ’IJ’IH‘-IGCKOfI PCLICTKU;

- IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY;

- XapakTep Cpebl BOAHBIX PACTBOPOB BEIIIECTB;

- OKHUCIIUTEIb U BOCCTAHOBUTEID;

- IPUHAJIC)KHOCTD BCIICCTB K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKUX U OPTaHUYCCKUX
COCIUHCHMI,

- TOMOJIOTH U U30MCPHI;

- XUMUYECKHe peaklii B HEOPTraHUYECKON U OpraHMuecKOoi XUMHUU (110 BCEM U3BECTHBIM
KJIacCU()UKALMOHHBIM MTPU3HAKAM).

Xapakmepu3zoeamp:

- 8, p ¥ d-3meMeHTHI o ux noJyioxkeHuto B [lepuoaudeckoii cucreme J[.1. Menneneesa;

- 00IIMe XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB;

- 00IIIMe XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COCAMHEHUH,
CBOMCTBA OTAEJIBHBIX MPEACTABUTEIIEH 3TUX KIIACCOB;

- CTPOCHHUE U XMMHUUYECKHE CBOMCTBA U3yYEHHBIX OPraHUYECKUX COCTMHEHUM.

ObvacHames:

- 3aBUCUMOCTh CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COSUHEHUHN OT MOJIOKEHUS
snemMenTa B [lepuoauueckoit cucreme /.M. Menzaeneena;

- IPUPOJTy XMMHUYECKOH CBSI3U (MOHHOM, KOBAJICHTHOM, METAJUINYECKOM, BOAOPOAHOI);

- 3aBUCUMOCTh CBOMCTB HEOPTaHMYECKUX U OPraHUYECKUX BEIIECTB OT UX COCTaBa 1
CTPOCHUS,

- CYUTHOCTh U3YUYCHHBIX BUIOB XUMHUYECKUX PEAKITUN (JICKTPOTUTHIECCKON TUCCOIIUAIINH,
MOHHOTO 00MEHA, OKHCIUTEIbHO-BOCCTAHOBUTEIHLHBIX ) U COCTABIISITh UX YPABHEHUS,

- BIMSTHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOM pPEeaKIuy U Ha CMEIICHHE
XUMHYECKOTO PABHOBECHSI.

Pewams 3a0auu:

- BBIYHCIIEHUE MacChl paCTBOPEHHOI'O BEIIECTBA, COJIEPKAIIETrOCs B ONpeIeJICHHON Macce
pacTBopa ¢ U3BECTHOM MacCOBOM NOJIEH;

- pacueThbl: 00bEMHBIX OTHOUICHHUH ra30B MpU XUMUYECKUX PEaKLUAX;

- pacyeThl: MacChl BEIIECTBA MM 00beMa ra3oB 110 U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Ui 00BbEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB;

- pacyeThl: TeII0BOro 3 (eKra peaxium;

- pacueThl: Macchl (00beMa, KOJTMYECTBA BEUIECTBA) POTYKTOB PEAKIINH, €CIIH OJTHO U3
BEIIIECTB JJaHO B M30BITKE (MMEET IPUMECH );

- pacueTsl: Macchl (00beMa, KOJTUYECTBA BEIIECTBA) IPOIYKTa PEAKIIUH, €CITH OJTHO U3
BEIIIECTB JIaHO B BUJE PACTBOPA C ONPEIEICHHON MAacCOBOM J10JIei pacTBOPEHHOI'O BEILIECTBA;



- HaXOKJICHHE MOJIEKYJIIPHON (hOpMYJIbI BEIIECTBA;

- pacdeThl: MacCOBOM MM 00BEMHOMU JOH BBIXOJIA MPOAYKTA PEAKIINH OT TEOPETUICCKU
BO3MOYKHOTO;

- pacdeThl: MacCOBOM 10JIH (MacChl) XHMUYECKOTO COSTMHEHUS B CMECH;

- COCTaBJICHHE LIENIOYEK TeHETUYECKOM CBSI3U XUMUYECKUX COCAMHEHUN (HeopraHudeckas
XUMUS U OPTaHUYECKAs] XUMHUS).

Jlurepartypa
Hopmamuenas 6asa anekmusHnozo Kypca
1) Crenudukanms S5K3aMEHAIIMOHHOW paObOTHI IO XUMUU €IMHOTO TOCYJapCTBEHHOTO dK3aMeHa
2023 ron.
2) Konugukatop 371€MEHTOB COAEPKAHUS MO0 XUMUU JJIS1 COCTABICHUS KOHTPOJIbHBIX
M3MEPUTEIBbHBIX MAaTEPUATIOB €IMHOTO TOCYIapCTBEHHOTO 3Kk3ameHa 2023 ro.
Jlumepamypa ons yuumens (Memooudeckas no no020moeke WKkoabHukos Kk EI'D no xumuu)
1. TIporpamma xypca xumum 1715t 8-11 KimaccoB 001Ie00pa3zoBaTEIBHBIX YUPEKACHUH (aBTOP
la6puensu O.C.) u npuMepHas mporpaMmma CpeHero MOJITHOro 00IIero 00pa3oBaHUs 1O
xuMud. ba3oBsiit ypoBeHb (COOpHUK HOPMATUBHBIX TOKYMEHTOB. XUMHS)
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