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IHosicHUTEBHAA 3aIIMCKA

«lloocomoexa k EI'D no xumuuy NpeaHa3HadeHa i yyamuxcs 11x kiacca u
paccuutana Ha 34 yaca (1 yac B HeZeJI).

OCHOBHOM aKIIEHT MpH pa3pabOTKe MPOTrpaMMbI IO BHEYPOUHOH IEATEIbHOCTH
JieJIaeTcs Ha pelIeHn  3a1a4 1o osokam: «Oomas xumus», «Heoprannyeckas XumMus»,
«Opranunyeckas xumus». Oco00oe BHUMaHUE yAEIseTCsa METOAUKE PELICHM 3a7a4 yacTu B
1 C 10 KOHTPOJIBHO- U3MEPUTEIbHBIM MaTepuanam EI'D.

e BHEYypOYHOM AeSITeILHOCTH

- pa3BUTHE MO3HABATEIHHON ACSITENFHOCTH O0YUYAONINXCSI Yepe3 aKTUBHBIE (DOPMBI U
METO/Ibl 00yUYEeHHUS,;

- Pa3BUTHE TBOPYECKOr0 MOTEHLIHANA O0YHAOIINXCS, CIIOCOOHOCTH KPUTUUECKU
MBICITUTB;

- 3aKpEIJICHUE U CUCTEMATU3ALIMS 3HAHUN 00yJaroIuXcs 10 XMMUU;

- O6yUIeHI/IC 06yqafonmxc;1 OCHOBHBIM MMOAXO0A4M K PCHICHHIO pACYCTHBIX 3a/a4 110
XUMHH, HCCTAHAAPTHOMY PCIICHHIO ITPAKTUYCCKUX 3a/a1.

3amaun BHEYPOUHOH AeSITEJIbHOCTH

- IOJATOTOBUTH BBIITYCKHUKOB K €IMHOMY I'OCYJapPCTBEHHOMY 3K3aMEHY [0 XUMUU; -
Pa3BUTh YMEHUS CAMOCTOSITENIbHO padoTaTh C JINTEPATYPOMl, CACTEMAaTHUYECKH 3aHUMAThCS
pelieHrueM 3ajad, paboTaTh ¢ TECTaMU Pa3IMYHbIX TUIIOB,;

- BBISIBUTh OCHOBHBIC 3aTPYHEHUS U OMIMOKU MPpH BhINoJHeHuu 3ananuid EI'D no
XUMUH;

- HAy4YUTh 00YYaAIOIINXCS IPUEMaM pelieHUs 3a7a4 pa3IuYHbIX TUIIOB;

- 3aKPEMHUTh TEOPETUUECKUE 3HAHUS IKOJILHUKOB 110 HAaMOOJIEe CIOKHBIM TEMaM
Kypca o011eii, HEOPraHM4eCKOM U OpraHUYECKON XUMUU;

- CITIOCOOCTBOBATHh MHTETPALIMY 3HAHUM YUalUXCs M0 peaMeTam
€CTECTBEHHOMATEMAaTHUUECKOr0 LIMKJIa IPU PELICHUU PACUYETHBIX 3a/1a4 [0 XUMUHU;

- IPOJIOJIKUTH (POPMUPOBAHKME YMEHUS aHAIU3UPOBATh CUTYAIIUIO U JeaTh
MIPOTHO3HL.



TemaTn4yeckoe IJIAHUPOBaHKMeE MO sHeypounou oeamenvnocmu «Iloaroroska k EI'J

0 XMMHUMN»
e MaxkcumajibHas
/_ HaunMeHoBaHMe pa3je/ioB U TeM Harpy3ka Teopernueckoe
n/n
yuyaierocsd, 4. o0y4denue,

4.

CTpyKTypa KOHTPOJIHHO-U3MEPHUTEIBHBIX MAaTEPHATIOB
EI'D no xumun. OcoOEHHOCTH CaMOCTOSTEILHOMN
HOJTOTOBKH MIKOJILHUKOB K EI'D

2. Teopernueckue ocHOBbI XuMun. OOIIast XUMUS 8 8
3. Heopranuueckast Xumus 10 10
4, Opranuueckast XuMHs 10 10
5 O0600611eH1Ee U TOBTOPEHKE MaTepraa 3a IKOJIbHbBIN 5 5

' KypC XHUMHUH
Htoro 34 34

Conepxanue «IloaroroBku k EI'D no xumum»

Tema 1. CTpyKTypa KOHTPOJIbHO-U3MePHUTENbHBIX MaTepuanoB EI'D nmo xummuu.
Oco0eHHOCTH CaMOCTOATEILHOM MOATOTOBKHM MIKOJAbHUKOB K EI'D (1 yac)

Cnemudukanus EI'D o xumuu 2023 r. [1nan sk3amenanuonnoi padorsl EI'D o xumuu
2023 r. (ITPUJIOXEHUE x cnieundukanun). Kogudukarop 31eMEHTOB COACpKAHUS 10
xumun g coctasiienust KMMos EI'D 2023 r.

KoHTponbHO-u3MepuTenbHbie Matepuaisl mo xumun 2021-2022 r. (aHaIu3 TUITMYHBIX
OIKOO0K).

XapakTepuCcTUKa CoepxKaHus Bcex pasgenos EID 2022 r.

Tema 2. TeopeTnueckne 0CHOBbI XuMuu. O0mas xumus (8 4yacon)



2.1. Xumuueckuii dn1emenm

CoBpeMeHHBIE TPEICTaBICHHs 0 CTpoeHUU aToMa. CTpOEHHUE SIEKTPOHHBIX 000JI0UEK
ATOMOB 3JICMCHTOB IICPBBIX YCTHIPCX MCPUOJO0B!: S-, p- u d-BJ'ICMeHTBI. BHGKTpOHHaH
KoH(urypanus atoma. OCHOBHOE U BO30YKJIEHHOE COCTOSIHHE aTOMOB.

[Tepuoarueckuii 3aK0H U EPUOHYECKasi CUCTEMa XUMHUYECKUX demMenToB J[. 1.
MenneneeBa. Pannycel aToMOB, UX TIEpHOMYECKIE U3MEHEHHUS B CUCTEME XUMHUYECKUX
AIIEMEHTOB. 3aKOHOMEPHOCTH U3MEHEHHSI XUMUYECKUX CBOMCTB 3JIEMEHTOB U X COCTUHEHUH T10
nepuojam u rpynmnam. [ToHsTrHe 0 paAnoaKTHBHOCTH.

2.2. Xumuyueckas ce53v u cCmpoeHue seuiecmea

KoBanenTHas xumudeckas CBsi3b, €€ pa3HOBHIHOCTH (ITOJIIPHAS U HETOJISIpHAs ), MEXaHU3MBI
oOpa3oBaHus. XapaKTepUCTUKU KOBAJIGHTHOU CBSI3M (JIMHA U HEprus cBsi3M). IoHHAs CBS3b.
Mertannudeckas cBs3b. BoopoaHas cBsi3b.

DIEeKTpOOTpULIATENIbHOCTh. CTENEHb OKUCIICHUS U BaJIEHTHOCTh XMMUYECKUX AIIEMEHTOB.
BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aBUCUMOCTh CBOMCTB BELIECTB OT
0COOCHHOCTEH X KPUCTAJUIMYECKON PEIIETKH.

2.3. Xumuueckue peaxkyuu

2.3.1. Xumnueckasi KWHETHKA
Kiaccudukamus xumudeckux peaknuii. TemmoBoi 23 PpexkT XuMUIeCcKor peakiuu.

Tepmoxumuueckue ypaBHeHHs. CKOPOCTh peaKliiu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB.
OOpaTuMble 1 HEOOpAaTUMbIE XUMUYECKUE peakui. XUMHUECKOoe paBHOBecHe. CMmellleHne
XMMHYECKOTO paBHOBECHUS MO/ JEHCTBUEM PA3IMUHBIX (DaKTOPOB.

2.3.2. Teopus DJIEKTPOJIATHIYECCKON AUCCOIIUAIIANA
DNEKTPOMUTHYECKAS TUCCOIUAIIMS DJIEKTPOJIUTOB B BOJHBIX pacTBopax. CHUIIbHBIC U clla0ble

AJIEKTPOIUTHI. Peakunu noHHoro oomMeHa.

XapakTepHble XMMUUECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.
XapakTepHble XMMUUECKHE CBOMCTBA OCHOBAHUM U aM(OTEPHBIX THIPOKCHIOB. XapaKTepHbIE
XUMHYECKHE CBOMCTBA KUCIIOT. XapaKTepUCTUKA OCHOBHBIX KIIACCOB HEOPTraHUYECKUX
COEIMHEHUH C IO3ULIUH TEOPHUH IEKTpoiuThueckon nucconuanuu (TIL).

XapakTepHble XMMUUECKHE CBOMCTBA COJIEH: CPEAHUX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX
(Ha mpuMepe coeAMHEHUH amOMUHMS U LMHKA). ['uaponu3 conelt. Cpeaa BOJHBIX paCTBOPOB:
KHcTas, HelTpanbHasi, menouHas. Bogoponusiit mokaszarens (pH). Unaukaropsl. Onpenenenue
XapakTepa cpeibl BOJHBIX PACTBOPOB BEILIECTB.

2.3.3. OKHUCINUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

Peaknun okucIuTEIPHO-BOCCTAHOBUTENBHBIC, UX Kilaccudukanus Kopposust MeTamuioB u
CIIOCOOBI 3aIUTHI OT Hee. DJICKTPOJIM3 PacijiaBOB M PACTBOPOB (COJICH, IIesI0UeH, KUCIIOT).
Peaxiuu, moaTBEpIKAarOIHE B3aUMOCBS3b PA3IMYHBIX KJIACCOB HEOPTAaHUYECKUX COCTMHEHUH.



2.4. Pewenue mpenuposounwvix 3adau no meme. « leopemuyeckue 0CHOBbL
xumuu. Obwasn xumusny » (no mamepuaram KUMosEI'D 2021, 202222)

Brruncnenue Maccbl pacCTBOPEHHOTO BEILIECTBA, COAEPIKAILIETOCS B OIIPEICICHHON Macce
pacTBopa ¢ U3BECTHOI MaccoBO# Aojeil. PacueTsl: 00beMHBIX OTHOIICHUN Ta30B MPU XUMHUUECKUX
peakuusx. Pacuersi: TemnoBoro addexra peakiuu. Pacuersl: MaccoBoii 107U (Macchl)
XUMHYECKOT0 COeAMHEHMsI B cMecH. Hamncanue ypaBHeHU OKUCIUTEIbHOBOCCTAHOBUTEIbHBIX
peakuuii, paccraHoBKa KO3 PUIIMEHTOB METOI0M AJIEKTPOHHOTO OajaHca.

Tema 3. Heopranuueckast xumus (10 yacos)

3.1. Xapakmepucmuxa memanios iasHblx NOO2PYNN U Ux COeOUHeHUl

OO6m1as xapakTepUCTHKA METAJIIOB TNIaBHBIX ntoArpyni |-l rpynm B cBsi3u ¢ ux
MIOJIOKEHUEM B MEPHOAMYECKON CUCTEMe XUMHUIecKuX 3aemMeHToB JI.W. Menaeneesa u
0COOEGHHOCTH CTPOCHUS UX ATOMOB.

XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECCTB M COCTUHCHHUI METAJIJIOB -
IIETIOYHBIX, EIIOYHO3EMENTbHBIX, ATFOMUHUSI.

3.2. Xapakmepucmuka HemMemanios e1aéHblX NOO2PYNN U UX COeOUHEeHUT

OO01mas xapakTepucTuKa HeMeTauioB TiaBHbIX moArpymm 1V-VII rpymm B cBs3u ¢ ux
MOJIOKEHUEM B MEPHOAMUCSCKON CUCTEME XUMHUUECKUX nemeHnToB J[.1. MenneneeBa u
0COOEHHOCTSIMU CTPOCHHS UX aTOMOB.

XapakTepHble XUMUYECKHIE CBOMCTBA MMPOCTHIX BEIIECTB M COCTUHEHUI HEMETAIIIIOB -
BOJIOPO/Ia, TaJIOTEHOB, KUCJIOPOJa, CephI, a30Ta, pocdopa, yriepoaa, KpeMHUsI.

3.3. Xapaxmepucmuxa nepexoonsix 31eMeHmo8 U Ux coeOUuHeHUl

XapakTepucTUKa NEPEXOIHBIX FTEMEHTOB — MEI, IMHKA, XPOMa, KeJie3a M0 UX MOJIOKECHUIO
B MIEPUOIUYECKON cucTeMe XumMuieckux anemeHToB JI.M. MenneneeBa 1 0COOEHHOCTSIM CTPOSHUS
HUX aTOMOB.

XapakTepHble XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COCIMHEHUIN MEPEXOTHBIX
METAJUIOB — ME/IH, [IUHKA, XpOMa, JKeJe3a.

3.4. Peuwenue mpenuposounwvix 3a0au no meme: «Heopeanuueckas xumusy
(no mamepuanam KlUMoe EI'232023- 202422)

Pacuetsl: Macchl (00beMa, KOMMYECTBA BEIIECTBA) IPOAYKTA PEAKIIMH, €CITH OJHO U3
BEIIECTB JIaHO B BUJIE PAcCTBOPA C ONPEACICHHON MacCOBOM J0JIEN paCTBOPEHHOI'O BEILIECTBA.

PacueTsl: MaccoBO# ni 0OBEMHOM JTOJIM BBIXOJIA IPOAYKTA PEAKIIUUA OT TEOPETUUECKU
BO3MOXHOT0. PacueTsl: MaccoBOM /1011 (MACChl) XUMHUYECKOTO COSUHECHUS B CMECH.
Onpenenenne pH cpeapl pacTBOpoM coeil.

['eneTnyeckas CBSI3b MEXy OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COCTUHEHUN.
KavecTBeHHbIE peakIui HA HEOPTaHMYECKHUE BEIIECTBA U HOHBI.



Tema 4. Oprannueckas xumus (10 yacos)

4.1. Yenesooopoowi

Teopus cTpoeHuss OpraHMYecKuX CoeInHEeHU. M3oMepus — cTpykTypHas u
MPOCTPAHCTBEHHAS. | OMOJIOTM U TOMOJIOTUYECKUN PAI.

Tunel cBsizeil B MoJIeKyJiax OpraHMYEeCKUX BellecTB. ['mOpuan3anus aTOMHBIXOpOUTaIen
yraepoga. Pagukan. @yHknuoHanpHas —rpynmna.  Knaccudukanuss W HOMEHKJIATypa
OPraHUYECKUX COCIUHEHHI.

XapaKTepHble XUMUYECKHE CBOICTBA YIJIEBOIOPOIOB: aJKAHOB, LINKJIOAIKAHOB, ATKEHOB,
JMEHOB, aJIKWHOB. [IpUpoIHbIE HICTOYHHUKH YTIIEBOIOPOIOB, UX MepepadboTka. MexaHu3MbI
peakuui NpUCOEIUHEHUS B opranndeckor xumuu. [Ipasuiio B.B. MapkoBHHUKOBa, ITpaBUIIO
Jannesa A.M.

XapakTepHble XMMHUECKHE CBOMCTBAa apOMATHUYECKUX YTIIEBOIOPOAOB: O€H307a U TOIYOJIa.
MexaHu3MBbl peakluid 3MeKTPO(QUIBLHOTO 3aMELIEHUS B OPraHUYECKUX PEaKLUsX.

BricokoMonekynspHble COeIMHEHNS. Peakiiny noJimMepru3aliy U MOJIMKOHICHCALIAH.
[Tomumepsl. [1macTMaccsl, BOMOKHA, KAyqyKH.

4.2. Kucnopoocoodepoicawue opeanuieckue coeOuHeHusl

XapaKTepHLIe XUMHUYECKHE CBOMCTBA MNpCACIbHBIX OJHOATOMHBIX 1 MHOT'OATOMHBIX
CIUPTOB, peHOoIIa. XapaKTEPHbIE XUMUUYECKHUE CBOMCTBA albJETUI0B, MPEIETbHBIX KAPOOHOBBIX
KHCJIOT, CJIOKHBIX B(bI/IpOB. buomorudecku Ba)kHbIC BCHICCTBA: YI'JICBOJbI (MOHOC&X&pI/II[I)I,
JTUcaxapyibl, ToJIMcaxapuasl). Peakiiuu, moaTBep K IaroIIie B3auMOCBS3b YTIEBOIOPOI0B 1
KHCIJIOPOJICOAEPKAIIUX OPTaHUYECKUX COSTUHEHUM.

Opra"nydeckue COeMHEHHUS, COAEPKAIINE HECKOJIBKO PYHKIIMOHATBbHBIX. OCOOCHHOCTH
XMMUYECKUX CBOWCTB.

4.3. A3omcoodeparcawjue opeaHuyeckue coeOuHeHus u OUOI02U4ecKu

6AJICHblE OpcAHUYECKUe seuyecmea

XapakTepHble XUMUYECKUE CBOMCTBA a30TCOAEPKAIIUX OPTaHUUYECKUX COCTUHEHUN:
aMHUHOB Y aMUHOKHUCJIOT. bHoOrnuecky BayKHbIE BEIIECTBA: )KUPHI, OCIIKU, HYKJICHHOBBIE
KUCHOTBL. ['opMoHBI. DepmeHTHl. MeTaIutIopraHniecKue COeIMHEHNUS.

4.4. Pewenue npaxmuuecxkux 3aoay no meme. « Opeanuueckas XumMusi» (no
mamepuanam KUMoe EI'D 2023- 2024  22)

Haxoxaenue mosexynsipHoil popmyiibl BemiecTBa. [ eHeTnueckas cBs3b MEXKY
HEOPraHMYECKUMHU U OPTraHMYECKUMU BelllecTBaMU. [ eHeTn4eckas CBs3b MEXAY OCHOBHBIMU
KJIaCCaMHM HEOPTraHWYECKHX BellecTB. KauecTBeHHbIE peaKIuy Ha HEKOTOPBIE KJIACCHI
OpPraHMYECKHUX COCIMHEHUN (aJIKeHbI, aJIKaHbl, CIUPTHI, AJIbJETH/IbI, KAPOOHOBBIE KUCIIOTHI,
yraeBojsl, 6enkn). Unentudukanns opraHMuecKuxX CoeTMHEHHN.



Tema 5. O0o01IeHHe H TOBTOPEeHHE MaTePHaJia 3a KYPC IIKOJIbHBIH XUMUH (5 4acoB)

OcHoBHbIE TOHATHUSA U 3aKOHBI XuMuH. [lepronnueckuii 3akon [[.M1.MenneneeBa u ero

¢usnueckuii cMpicit. Teopus ctpoeHus opranndeckux Bemects A.M. Bytineposa u ocobeHHOCTH

OpPTraHN4YCCKHUX COGILHHGHI/Iﬁ. OKXHCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC pCaKkuu B HCOpFaHquCKOﬁ n

OpFaHHqCCKOfI xuMuH. [ 'eHeTnueckas cBs3b MCKY HCOPTaHNYCCKUMHA N OPraHNnICCKUMU

COCIUHCHUAMMU. 9KCHepI/IMCHTaHBHI>Ie OCHOBBI OpFaHquCKOﬁ nu HeOpFaHquCKOﬁ XUMMHU.

PaGota ¢ kKoHTpOIBHO-U3MEpUTETBHBIMH MaTepuaiamu EI'D mo xumumn.

HUmoeosbiil konmponwv 6 gpopme EID.

KanengapHo-temaTH4eckoe NJIaHUPOBaHUE

KosmuecrBo | /lara npoBeneHusi 3aHsiTHii
3‘:)1 HaumeHoBaHMe pa3/ieJioB H TeM 1acoB TP S— R ——
1 CTpyKTypa KOHTPOJILHO- 1u
U3MEPUTETbHBIX
marepuasos EI'D no xummuu.
OcobeHHOCTH
CaMOCTOSITEJIbHOI MOATOTOBKH
MKOJbHUKOB K EI'D
1.1 | CtpykTypa KOHTPOJIbHO-U3MEPUTEIBHBIX 1 07.09
MarepuaioB. THIIOBBIC OITMOKH TIPU
BBINOJIHEHUH 3aganuil EI'D mo xumun.
Oc00EHHOCTH IMOJTOTOBKU K dK3aMEHY.
2 Teopernueckue ocHOBBI XumMuu. O0mas 8u
XHMMUS
2.1 | X¥UMUYCCKHUI 3JICMEHT U XUMHUUYECKast CBS3b. 1 14.09
2.2 | Pemenue 3ama4 no reMe: « XMMUYECKUN 1 21.09
AJIEMEHT ¥ XMMUYECKas CBA3bY.
2.3 | XuMuueckass KHHETHKA. 1 28.09
2.4 | Pemrenue 3aga4d no treme: « XUMHUYECKas 1 05.10
KHUHETHUKA.
2.5 | Teopust 2IEKTPOIUTUYECKON TUCCOIUALINH. 1 12.10
2.6 | Pemenue 3aaau o teme: «Teopus 1 19.10
DIIEKTPOIUTUUECKOMN JTHUCCOITUAITI).
2.7 | OKUCIUTEIbHO-BOCCTAHOBUTEIbHEIC 1 26.10
PEaKIInH.
2.8 | Pemenue 3amau mo remMe: 1 02.11
«OKHCITUTEILHOBOCCTAHOBUTEILHEIE




PCAKIHN.

3 Heoprannueckasi XuMusi 104

3.1 | XapakrepucTrKa METALJIOB IIIaBHBIX 1 09.11
HOJATPYII ¥ UX COeTUHEHU.

3.2 | Pemenue 3agau mo Teme: «Il{emounnic n 1 16.11
IeJI0YHO3EMEIbHBIE SJIEMEHTHI U UX
COCIMHEHHS, aJTFOMUHUI U €T0
COCITUHEHUS».

3.3 | XapakTeprucTHKa HEMETAJIOB IJIaBHBIX 1 23.11
MOJATPYII U UX COEIMHEHUN (TaJOTeHBI,
MOJrPYyIIa KACIOPO1a, BOAOPO).

3.4 | Pemenne 3aqa4 o teme: «[ aoreHs». 1 30.11

3.5 | Pemenue 3amay mo reme: «lloarpymma 1 07.12
KHUCIIOPO/Ia, BOJAOPOI».

3.6 | XapakTepucTHKa HEMETAJIOB IJIaBHBIX 1 14.12
MOJATPYII ¥ UX COEAUHEHUI (TToArpymnmna
a30Ta, MOATpyMIa yrieposa).

3.7 | Pemenue 3amau mo teme: «llogrpymma 1 21.12
a30Tay.

3.8 | Pemenue 3amau o teme: «lloarpynma 1 28.12
yTIaepoaar.

3.9 | XapakTepucTrKa METaTIOB TOOOYHBIX 1 11.01
MOJTPYII ¥ UX COCTUHCHUM.

3.10 | Pemenue 3am1a4 o reme: «XapakTepUCTHKA 1 18.01
METaJIOB TOOOYHBIX MOATPYIII U UX
COCAMHEHUIN».

4 Oprannyeckasi XuMus 104

4.1 | Teopus CTpOEHUSI OPraHUYECKUX 1 25.01
coequHeHun. 3omepus.

4.2 | YTneBoJoposl — ajdKaHbl, aTKEHBI, 1 01.02
IIUKJIOAJIKAHbI, AIKHHBI, aJIKaIUCHBI.

4.3 | Pewenue 3anau no reme: «IlpenenpHbie 1 08.02
YTIIEBOIOPOIBI.

4.4 | Pemenue 3anau no teme: «HenpeaenbHbie 1 15.02
YTIIEBOIOPOIBI.

4.5 | ApoMaTHyeCcKHUE YII€BOAOPOIbI. 1 22.02

4.6 | Kucnopozacoaepsxamiiue opraHnyeckue 1 01.03
COeIMHEHUs (CpaBHHUTEIIbHAS
XapaKTePUCTUKA CITUPTOB, aJbJACTU/IOB
KapOOHOBBIX KHUCJIOT).

4.7 | Pemenne 3agau. 1 15.03

4.8 | Pemrenne 3amau. 1 22.03




4.9

A3oTcojiepkalire opraHu4ecKme 1 29.03
COEIUHEHUSA U OMOJIOTUYECKH BaXKHBIE
BEIECTBA.

4.10 | Pemenne 3amau. 1 05.04

O0001IeHHe ¥ TOBTOPEHNE MaTepHaJa 3a Sy
IIKOJIbHBIN KYpC XUMHUH

5.1

O06o01eHne MaTepuasa 1o Teme 1 12.04
HIKOJIBHOTO Kypca «OO01mast XuMusi» -
pelIeHue CIOXKHBIX 3a7a4, pa3oop
TUMTUYHBIX OMIHOOK.

5.2

O06o0menne MaTepuaa 1o Teme 1 19.04
IIKOJILHOTO Kypca «Heopranuueckas
XUMUS - PEIISHUE CIIOKHBIX 3a1a4, pa3oop
TUITMYHBIX OIITHOOK.

5.3

O06o0meHne MaTepuaa 1o Teme 1 26.04
IIKOJTBHOTO Kypca «OpraHuyeckas XHMHUs»
- pelieHune CIOXKHBIX 3aj1a4, pa3oop
TUITMYHBIX OIITHOOK.

5.4 | Umozoswiii koumponws 6 popme EID. 1 03.05

5.5 | Umozcoswiii koumpons 6 gpopme EID. 1 10.05

TpeOoBaHus K YPOBHIO NOAT0OTOBKH BBINTYCKHUKOB 110 Pe3yJIbTATAM OCBOCHUS
nporpammbl Kypca «Ilogroroska k EI'J no xumum»

Suamu/Ilonumameo:

Basicnennmue xumuueckue nonamus

- BBISABJIATH XapaKTEPHbIC IPU3HAKU [TOHATHN: BELIECTBO, XUMUYECKUN DJIEMEHT,
aTOM, MOJIEKYJIa, OTHOCHUTEJIbHBIE aTOMHBIE U MOJIEKYJIAPHBIE MACChI, HOH, U30TOIIbI,
XUMUYECKasl CBA3b, JIEKTPOOTPULIATEIILHOCTD, BAJICHTHOCTD, CTEIICHb OKUCIICHUS, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIN 00beM, BEIIECTBA MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS,
PacTBOPBI, SJIEKTPOJIMTHI U HEJIEKTPOJIMTHI, AIEKTPOJIUTHYECKAs AUCCOLUALNS, THAPOIIU3,
OKHCIIUTENb U BOCCTAHOBUTEIb, OKACIEHNE U BOCCTAHOBIICHHE, SJIEKTPOIN3, CKOPOCTh
XUMHUYECKOW peakluu, XUMHYECKOe paBHOBECHE, TEIUIOBOM A (EKT peaklnu, yriaepoaHbIi
CKeJIeT, PYHKIMOHAaJIbHAs TPYIIa, U30MEPHUsS U TOMOJIOTHS, CTPYKTYpHAasi U IPOCTPAHCTBEHHAS
M30MEpHsl, OCHOBHBIE TUIIbI PEAKIUI B HEOPTAHUYECKON U OPraHUYECKOW XUMUH;

- BBISIBIISITh B3AMMOCBSI3M MOHITUH, UCIIOJIB30BATh BAXKHEMIIINE XUMUYECKNE MTOHSATHS
JUTsl OOBSICHEHMSI OTACNIbHBIX (DAKTOB U SBJICHUN;

- IIPUHAUICKHOCTD BEIIECTB K Pa3JIMYHbIM KJIACCAM HEOPraHUYECKUX COCAUHEHU;

- TOMOJIOTH, U30MEDPBI;

- XUMHUYECKHUE PEAKIUU B OPraHUYECKON XUMUHU.




OcHoeHble 3aKOHbBL U MeopUU XUMUU:

- IIPUMEHSATH OCHOBHBIE TTOJIOKEHUSI XUMHUECKUX TEOpUi (CTPOCHHS aToMa,
XUMHUYECKON CBSI3U, AIEKTPOJUTHUCSCKON TUCCOIMAIINH, KUCIIOT U OCHOBAHHM, CTPOCHUS
OpTraHWYECKUX COSTUHECHUM, XUMUUYECKOW KHHETHUKH) JIJIsl aHaJIn3a CTPOSHUS U CBOMCTB
BCIIECTB;

- MTOHUMATh TPAHMIIBI MPUMEHUMOCTH YKa3aHHBIX XUMHUYECKHX TCOPHH;

- noHuMaTh cMbici [lepuonnueckoro 3akona [[.M. MenneneeBa u UCIoIb30BaTh €r0
JUISl KaUeCTBEHHOTO aHaIn3a U 000CHOBAHUS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOSHHS aTOMOB,
CBOMCTB XUMHYCCKHX DJIEMEHTOB U MX COCAUHCHHUM.

Baxcneiimue eewecmea u mamepuainni
- KJIacCU(PUIIUPOBATH HEOPTAHNUECKUE U OPTaHUYECKHUE BEIIECTBA 110 BCEM
M3BECTHBIM KJIACCU(PUKAIIMOHHBIM MPU3HAKAM;
- 00BACHATH 00YCIIOBICHHOCTh MPAKTUYECKOTO MPUMEHEHHS BEIIECTB UX COCTABOM,
CTPOCHHEM M CBOMCTBAMH; XapaKTepHU30BaTh MPAKTHUYECKOE 3HAUYCHUE JAHHOTO BEIIECTBA;
- O0OBACHATH 00IIIKE CIIOCOOBI U IPUHIIUIIBI TTOJIYYeHHUSI Han00Jiee BaXKHBIX BEILIECTB.

Ymemo:

Ha3zvieamp uzyuennvie geujecmea no mpueuaibHoil Uiu MeHcOyHapoOHoll

HOMeHKiamype.

Onpedenamu/Knaccugpuuyuposeamo:

- BAJICHTHOCTb, CTENIEHb OKUCICHHUS] XUMUYECKUX AJIEMEHTOB, 3aps/Ibl HOHOB;

- BHJI XUMHUYECKHUX CBSI3€H B COCTMHEHUSIX M THI KPUCTAIUIMUECKOUN PEIIeTKH;

- MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYT;

- XapakTep Cpeibl BOAHBIX PACTBOPOB BEUIECTB;

- OKHUCJIUTENb U BOCCTAHOBUTEID;

- MPUHAJJIC)KHOCTD BEIIECTB K PA3IMYHBIM KJIaCCaM HEOPTaHUYECKUX U
OpPraHUYECKUX COCTUHEHU;

- TOMOJIOTH U U30MEPBHI;

- XUMHUYECKHE PEaKI[MU B HEOPTAHMYECKON 1 OpraHuYeCcKor XUMuH (110 BceM
M3BECTHBIM KJIaCCU(PUKAIIMOHHBIM MPU3HAKAM).

Xapaxmepu3zoeamo:
- S, p u d-a;meMeHTHI IO UX noJiokeHuto B [lepuonnueckoii cucreme JI. 1.
Menneneena;
- 00III1e XUMUYECKHE CBOMCTBA MPOCTHIX BEIICCTB — METAIIOB U HEMETAJLJIOB;
- 001Ie XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COSTUHEHUM,
CBOWCTBA OTJEIBHBIX MTPEACTABUTEIIEH 3THX KJIACCOB;
- CTPOEHUE U XUMUYECKUE CBOMCTBA U3YUEHHBIX OPTaHUYECKUX COCTMHEHUM.



Obvsacuamo:

- 3aBHCUMOCTh CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCIUHCHHI OT MOJ0KCHUS
anemenTa B [lepuonuueckoii cucreme J[.1. Menneneena;

- IPUPOY XUMHUECKOUN CBSI3M (HOHHOW, KOBAJICHTHOW, METAJTMYCCKOM,
BOJIOPOTHOM );

- 3aBUCUMOCTb CBOMCTB HEOPTAaHUYECKUX U OPTaHMYECKUX BEMIECTB OT UX COCTABA U
CTpPOEHUS,

- CYIIHOCTb U3YyUYEHHBIX BUJOB XUMUYECKUX PEAKIHM (3JIEKTPOIUTHIECKOMN
JIMCCOIMAIINA, HOHHOTO 0OMEHAa, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX ) M COCTABIISITh UX
yYpaBHEHUS,

- BIIMSIHUE PA3JIMYHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKON PeaKlUU U Ha CMEIICHUE
XUMHYECKOTO PABHOBECHS.

Pewams 3a0auu:

- BBIUMCIICHHE MAacChl PACTBOPEHHOTO BEIIECTBA, COACPIKAIIETOCS B OMPEICICHHOM
MaccCe pacTBOpa ¢ U3BECTHOM MAaCCOBOM JOJIEH;

- pacueTsl: 00BEeMHBIX OTHOIICHUH Ta30B P XUMUYECKUX PEAKIIHSIX;

- pacueTsl: Macchl BEIIEeCTBA WM 00bEMa ra30B 110 U3BECTHOMY KOJIHUYECTBY
BEIIIECTBA, Macce WK 00BEMY OJJTHOIO U3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB;

- pacueTsl: TeII0BOro 3 ¢peKra peakluy;

- pacueThl: Macchl (00bemMa, KOJIMYECTBA BEIIECTBA) IPOYKTOB PEAKIIMH, €CIH OHO
U3 BEIIECTB JaHO B U30BITKE (MMEET IPUMECH);

- pacueTsl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOYKTA PEAKIMH, €CITU OJTHO U3
BEIIECTB JaHO B BHJIC PACTBOPA C OMPEICICHHOW MacCOBOH JI0JIeH paCTBOPEHHOTO BEIIECTBA;

- HaXO0XKJIEHHE MOJICKYIISIPHOM (DOPMYIIBI BEIIECTBA;

- pacueTsl: MacCOBOM UM 0OBEMHOM JI0JH BBIXOA MPOJYKTA PEAKIIMU OT
TEOPETHUYECKU BO3MOXKHOTO;

- pacueTsl: MacCOBOM J10JIM (MacChl) XUMUYECKOT'O COETUHEHHUS B CMECH;

- COCTaBJICHHUE IIETI0YEK T'€HETUUECKOM CBSI3M XUMHUUECKUX COCTMHEHUMN
(HeopraHuveckasi XMMHs ¥ OpraHu4ecKast XUMHS).

Jlureparypa:

1. Cnenudukanus 3K3aMeHAITMOHHON PaOOTHI 0 XUMHUH €IMHOTO TOCYAapCTBEHHOTO
sk3ameHa 2024 rog.

2. KonmudukaTop 2meMeHTOB cofiepKaHusl IO XUMHUH JIJIsE COCTaBJICHUS KOHTPOIBHBIX
M3MEPUTEIBHBIX MAaTEPUAIOB €IMHOTO TOCYAapPCTBEHHOTO 3K3ameHa 2024 rox.

3. EI'D Xumus: nomarosas nmoaroroska /O.B.MemnikoBa.- Mocka: Oxcmo0,2020

4. Xwumus. bonbioi cnipaBouHuK aj1st moArotoBku k EI'D: cripaBodHOe n3nanue/ moa
pen. B.H./lopouskuna. — U3x. 4-e, mepepad. U norm.- Poctos v//1: Jlernon, 2020



5. EI'D Xumus: anropuT™Mbl BBITIOTHEHUS TUNTOBBIX 3aaanuil/ E.B. Kpsimunosuy,
B.A.MoctoBbIx.- MockBa: DxkcMmo, 2019

6. Xomuenko N.I'. Pemenue 3amay nmo xumuu. — M.: OOO «M13narensctBo HoBas
Boumay, 2005. — 256¢.

7. I'muaka H.JI. O0mmasa xumus. M3natenscTBo « XUMUS»

8. IIporpamma O.C.I'abpuensina «IIporpamma kypca xumuu amns 8-11 kimaccos
o011eo0pa3oBaTenbHbIX MKOI», M.: «poda», 2020r

9. b.B.Bonosuk, E.JI.Kpytenkas «Oprannueckasi Xumusi, ympakKHEHUs U 3a7a49n»,
Cm6.: 13B-Bo A.Kapnakosa,2019

10.H.H.I"'apa,M.B.3yeBa «KoHTposibHBIE U TPOBEPOUHBIEC PAOOTHI M0 XumMuu 10-11
kiace», M.:JIpoda,2020

11.Xomuenko UN.I'. Pemenne 3aga4a mo xumuu. — M.: OO0 «M3narensctBo HoBas
Bomnnay, 2019. — 256¢.

12 . Mynerumenuitaoe ocooue «Opranndeckas xumus 10-11 kmace» (1C
OG6pazoBaTenbHask KOJIJICKITUS)

13.MynbTumMenuitHoe nocodue «Yriaepos v ero COSTUHEHUs. Y TIIEBOJOPOIbI»,
(OnexTpoHHBIE YPOKH U TECTHI)

14 Mynbtumenuitnoe nocodue «IIpou3BoiHbIE YTIIE€BOIOPOIOBY, (DIEKTPOHHBIC YPOKH
Y TECTHI)

15.MynsTuMenuitHoe mocodre « Xumus 11t Bcex XXI, XUMHUYECKHUE OIBITHI CO
B3pbIBaMu U 6e3», (1C OOpaszoBarenbHas KOJICKITNSA)

16.«Egunas xomnexus Ludposeix O6pazoBatenbHbix Pecypcosy» (Habop mudpoBbIx
pecypcos k yueonukam O.C. I'abpuensua) (http://school-collection.edu.ru/).

17.http://him.1september.ru/index.php — xypran « Xumusi».

18.www.edi0s.ru — Dioc — IEHTP AUCTAHIIMOHHOTO 00pa30BaHM

19.www.km.ru/education - yueOHbIe MaTepHaIbl U CIIOBApH Ha caiite « Kupuint u
Medoamii»

20. DHIMKIIOTIEIMYECKHUH CITIOBAPh IOHOTO XMMHKA.
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