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Pazgea 1. KoMiuieKC 0CHOBHBIX XapaKTEPHCTUK HPOrpaMMbl
1.1. IMosicHuTeALHAA 3anMCKA

JlomonauTenpHas  obuieoOpasoBartesibHas — mporpaMMa  —  JIOMOJIHUTE/IbHASA
obuieobpasoparenpHas (obwepa3BuBaonias) nporpamMma «IKCHPECC-Kype OJIEI dunan.
Xumus. Nel» (9 Kacc) HampasieHa Ha YAOBIETBOPeHHMe 00pasoBaTelibHBIX MOTpeOHOCTEH
obyuaroluxcs B IUTaHe MOAroToBKH K OcHoBHOMY T'ocynapcTBEHHOMY Dx3ameny (OI'2) mo
xuMuH. TIporpamma mo3sonseT o6y4arolMMCs [eJICHANPaBICHHO HCMONI30BaTh MaTCPHANTbI
nporpammsl U ¢dopMaT obydeHHs Kak AOMOTHHUTEIBHYIO MOATOTOBKY K TOCyAapCTBEHHON
uToropoii arrecrammu B (opmare OcnoBHoro TocymapcteenHoro Oksamena (OI'3) no

npeaMeTy «XUMHI».

1.1.1. AKTYaJBLHOCTD

Heo6x0quMocTh pa3paGoTKH ZONOMHHTENbHO# 0011e06pa3oBaTeIbHOM IPOrpaMMBbl
06YCIIOBJIEHA 3aIPOCOM CO CTOPOHBI 00YYaIOIMXCA H HX poauTeNeli Ha HEOOXONHMOCTE
pealu3alHy HHIUBHAYIBHBIX 00pa30BaTeNbHBIX 3IIPOCOB, YAOBJICTBOPEHHSA
IT03HABaTENbHBIX MOTPEOHOCTEH 10 NPEAMETY.

JlononuutensHas o6iieoGpasosarenbHas porpaMma paspaboTaHa Ha OCHOBE pAja
HOPMATHBHEIX ZJOKyMEHTOB, ONMPEAE/AIOLIMX PaBOBble MO3ULUH H CTPAaTETHYECKHE
NepCreKTUBE! Pa3sBUTHS XOTONHHTENbHOIO 06pasoBanus B Poccuiickon @enepanu:

o MenepansHblit 3akoH Poceuiickoit Geneparun ot 29 nexabpsa 2012 rona Ne 273 —
®3 «O6 obpaszosannu B Poccuiickoit deaepaunny,

e [Ipuka3 MunuctepcTBa npocemenus PP ot 27 mrons 2022 . N 629 «O6
yreepxaenny [Topsiaxa oprauusalyy U OCyleCcTBiIeHHs 06pa3oBaTebHON AeATE/IbHOCTH 110
JIOTIOJIHUTENIBLHBIM 0011e00pa30BaTebHBIM [IPOrpaMMam»;

e TlocraHoBnenne [NMaBHOTO TrOCYJAPCTBEHHOrO CaHMTapHoro Bpaua P® ot 28
cenTabps 2020 r. Ne 28 «OG yrBepxkaeHunm canuTapHbix npasmi1 CI1 2.4.3648-20
"CaHUTapHO-3UAEMHUONIOrHYeCKNe TpeGOBaHHUA K OpTaHH3allMsM BOCIMTaHHA U 00yveHHs,
OTJIbIXa U O3/I0POBIICHHUS IETEH H MOJIOLEXKU,

e Crparerus passuTds BocnutaHus B Poccuiickoit demepaunn Ha nepuon xo 2025

rofa, yTBepxIeHHoil pacniopsokenneM [IpaBurensctsa PO ot 29 mas 2015 . Ne 996-p;



® Pacnopsoxenue [IpasutensctBa PO ot 31 Mapta 2022 . Ne 678-p O6 yTRepKACHHH
Konuenuuu passuTHs NONONHHTENBHOrO oOpasoBauus agereil no 2030 r u miana
MEPOINPHUATHH 110 €€ peau3alluy,

® 3akoH Pecny6muku Tarapcran ot 22 wions 2013 rona Ne 68-3PT «O6
obGpasoBaHuH» (B pex. 3akoHoB PT ot 23.07.2014 Ne 61-3PT, ot 16.03.2015 Ne 14-3PT, ot
08.10.2015 Ne 76-3PT, ot 06.07.2016 Ne 54-3PT, ot 17.11.2016 Ne 84-3PT);

® YCTaB YaCTHOTO YUYPESKAECHUS AONOJIHUTEIBHOIO 06pazoBanus « OHiaiH-11KoIa

noarotoBku K 3x3amMeHaM « YMHA A HHIKOJIA».

1.1.2. OTanuuTe/IbHBIE 0COGEHHOCTH NPOrPaMMBbI H HOBH3HA

Hannas oOpasoBarenbHas mnporpamMma paspaoTana ¢ yd4€TOM COBPEMEHHBIX
TCHACHUHH M MEPCNEKTHB Pa3sBUTHA AUCTAaHIMOHHOTO 00yucHHUs. [Iporpamma obecricurBaem
NMEPCOHANM3UPOBaHHbI M MHHOBAallMOHHBIE MOZXOX K oOpasoBaHuio. Iloaxom, B cBOMH
o4epeib, OCHOBaH Ha OOLIMPHOM NENArorHYyecKoM OIbITe aBTOPOB M ABIAETCA YHHKAJIBHBIM

NPOIYKTOM, YBa)XXalOIM aBTOPCKHE TIpaBa.
1.1.3. Axpecat mporpamMmmsI

[TporpamMma opueHTHpoBaHa Ha oOyuarommxces 14— 16 et w chopMupoBaHa ¢ yueTom
TICHXOJIOrO-TeAaroruHyeckux ocobeHHocTel pa3BuTus feTeil. CocTaB Kypca XapaKTepH3yeTcs

KaK Pa3HOBO3PACTHBIH M IOCTOSAHHBIA,
1.1.4. ®opma oGyuenus

3aouHas, C MPUMEHECHHEM JNCTAHIIMOHHBIX 00Pa30BaTCIBHBIX TEXHOJIOTHIL U

NMEKTPOHHOTO 00yUYeHusl.
1.1.5. O6bem IIporpammsl
[Tporpamma paccuurtana Ha 2 Mecsua obydenus. O6beM mporpamMmel coctasnser 114

aKageMHUYECCKHUX Haca.

1.1.6. OcoGenHocTH OpraHu3anuyu 00pa3oBaTeJbHOr0 NpoLecca

1.1.6.1. ®opma peasimszanuu Iporpammer



['pynmosas unu UHAMBHAYabHas pabota; paboTa ¢ aBTOPCKHMH 3aJaHHAMH,
M3Y4YEHHE CONEPKAHHA M IPUMEHEHHA (AKTOB B KOHKPETHBIX TEKCTaX, OTBETHL Ha
HOCTaBJICHHBIC BOIPOCHI KaK pe3y/IbTaT CaMOCTOATEIBLHOIO PELICHUS NPEAMETHBIX 3a/1a4 U

aHaju3a JaHHBIX, PCIICHHE TCCTOB, HATTHCAHHE OTBETOB B 3aJaHHAX C Pa3BCPHYTHIM OTBCTOM.

1.1.6.2. Opranuzanuonnsie Gopmbi 00yueHus

O6yqenue 1o [IporpamMme npeacTasisieT coO0H 3aHATUSA 110 TEOPHH M TPAKTHKE.
3aHATHS MPOBOAATCA C UCTIONE30BAHHEM ay{HOBH3YaILHOTO (opMaTa, CHHXPOHHOM H
aCUHXPOHHO# KoMMYHHKauu. COCTaB Kypca XapaKTepH3yeTCsl KaK pa3HOBO3PacTHBIH,

MOCTOAHHBIMN.
1.1.6.3. Pe:xuM 3aHATHIE

[IponOMKHTENLHOCTD 3aHATHIE U3MEPAETCA B aKaAeMUIECKHX Yacax. KonudecTso
9acoB B HEJEJIO BAPbUPYETCA B 3aBUCMMOCTH OT KOTHYECTBa 3aHATHH B HEEIIO, OT

CIIOXKHOCTH MaTepHalla, TPAHCIUPYeMOTro Ha 3aHATHH.
1.2. Ileanb ® 32244 NPOrpaMMbl
1.2.1. Heas IIporpamMmel

CHCTeMaTH3UPOBATh ¥ YIITYOUTE 3HAHHs YHAIMXCA O BEUIECTBAX, HX COCTaBe,
CBOHCTBAaX M NPEBPALIEHHAX, 2 TAKIKE O 3HAYEHHH XHMHH B )KU3HHU Y€JIOBEKa H Ppa3BUTHH
texsonoryii. [Iporpamma HarpasincHa Ha (JOPMHUPOBAHHE POYHBIX MPEAMCTHBIX
KOMIICTEHIIHH, pa3BUTHE HABBIKOB PELLICHHS PACUETHBIX U SKCIICPUMEHTAIbHBIX 3a/1a4 U

MOArOTOBKY K ycneuHoii caade OI'D no xumuu.
1.2.2. 3agaun IlporpamMmmal

JlocTi)KEHHE OCHOBHBIX Lieneii IIporpamMMbl MpeANoaaracT pelleHHe CIEAYIOUX

B3aMMOCBJ3aHHbIX 3aJa4.

1.2.2.1 IlpeameTHBIE
® y3HaTh OCHOBBI TEOPETHUYECKOH XMMUH,

@ y3HATh HPCUAMET XUMHUH, MECTO XUMHH B €CTECTBO3AIHH,



® y3HaTh Ba)XKHEHINNE XHMUYECKHE TIOHATHS,;

® y3HATb OCHOBHbIE THITbl PEAKLIMI B HEOPraHUYECKOH U OPraHU4ECKON XHMUH;

® HAayyuTbCA MPUMCHATL mMepuoauueckuit 3akon J.H. Meunneneesa, Ttabnuiy
PacTBOPUMOCTH U PSJI AKTHBHOCTH METAJLIOB;

® Hay4HThCA pAacCUHTHIBATH MAaCCOBYIO JONIO 3IEMEHTA B COENHHEHHH;

® YVy3HaThb OCHOBHHIE TEOPHH XHMHH: CTPOCHHS aroMa, XHMHYECKOH CBA3H,
MEKTPOIUTHIECKOM THCCOLHAIMH, CTPOSHHUA OPraHUYECKUX COEIHHEHHIH;

® y3HaTh KIACCHOUKALMIO U HOMEHKJIATYPY HEOPTaHHWYECKUX H OpraHMYECKHX
COeIMHEHHI;

o ﬁnan BEIIECTBa U MaTepnaJim, IHPOKO MCIIOJIb3yEMBIE B IIPAaKTHKE;

® y3HaTh CreUHPHKY HOPMATHBHBIX aKTOB M KOHTPOJIBLHO-U3MEPHTEIBHBIX
marepuanos Ha OI'D no xumuu.

® OBIIA/IETh OCHOBHBIMM XUMHYECKUMH MOHATHAMH U AeDUHULMSIMHE;

® OBJIAIETh XHMUYECKOH KOMITETEHIUEH BLITYCKHHKOB NPU BHINONHEHUH YacT C
9K3aMEHALMOHHON paboThI. .

® OBJIAJICTE [TPOYHOM 6a30H yMeHHH 110 cHCTeMaTH3alMK pa3HooOpasHoii

XHMHUYECKOH WH(OpMaLHN.
1.2.2.2. MeTanpeaMeTHbIe

® pa3BuBAaTh y 00Y4alOMHXCA CIIOCOBGHOCTE CAMOCTOATENBHO CTABHTE YUEOHLIE LIEIH,
¢opmynnporaTh 3a1atH, a Taloke NOAAEPKUBATH HHTEPEC H MOTHBALIMIO K IO3HAHMIO,

® Da3BUBATEH JIOTHIECKOE U KPUTHYECKOE MBILIICHHE, YMEHUE QHATH3UPOBATh,
KNacCHGHIMPOBaTh, BHIABIATH 3aKOHOMEPHOCTH U CTPOMTh apTYMEHTHPOBAHHBIE BBIBOJEL.

® gopmupoBarb yMenue 3 HeKTHBHO IPUMEHATb 3HAHHMS W HABBIKM JIJ15i PEILCHUS
y4€OHBIX 3a/1a4, BKJIIOYAs HECTAHIAPTHHIE CUTYALIUMH.

® pa3BUBaTh YIMOUMOHAILHBIA MHTEIIIEKT, HABBIKM KOMaHIHOM paboTH, YMEHHE
AOTOBAapPUBATECS], PEIIaTh KOHPIHUKTHI H apTyMEHTUPOBATh CROIO MO3UIHIO.

® crioco6CTBOBATH Pa3sBHTHIO YHHBEPCANBHBIX HaBEIKOB XX Beka, TakKMX Kak
CaMOOPTaHM3aNNs, KOMMYHHKAIIUS H KOOTEparuys.

® TIOBLIATE YPOBEHD HU(POBOH IPaMOTHOCTH, 00ydaTh I PeKTHBHOMY

ucrnions3oBannio UKT 1 nouckoBeIX CHCTEM, a TaKXX€ pa3sBHBaThb MEAHAKOMIICTCHIIHH.

1.2.2.3 JInuHOCTHBIE



® BOCIIMTHIBATh YBAKMTENILHOE 1 OTBETCTBEHHOE OTHOLIIEHHE K CBOEMY OCO3HAHHOMY
BbIOOpY;

¢ GopMHpOBATH BHYTPEHHIOKO MO3HIUIO 06YYAIOIErocs Ha ypOBHE MONIOKHUTENILHOTO
OTHOLICHHA K y4eGHOH JeATeNbHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K CaMOPa3BUTHIO,
caM000pa30BaHHIO, CAMOBBLIPAXEHHIO M CaMOpeaIn3alluy;

® OpHEeHTHpOBaTh O6YJAIOIMXCA Ha IOHHMaHHe NIPHYHH ycrexa B yueOHo#
JEATENILHOCTH, OTBETCTBEHHOE OTHOLICHHE K IIPOLIECCY U PE3YIILTATy CBOCH
NEATENLHOCTH, B TOM YHC/IE HA CaMOAHAIN3 1 CAMOKOHTPOJIb PE3yNBTaTa, Ha aHAJIH3
COOTBETCTBHS Pe3y/bTaToB TPeOOBaHHAM NOCTABIEHHOM y4eOHO# Leny;

® pa3BMBaTh OCO3HAHHOCTH BEIOOPA H MOCTPOSHUS HHAMBHAYIbHOH TPaCKTOPUH
o6pa3oBanms Ha 6a3e OPHEHTHPOBKH B MUPE NPOecCHil ¥ NPOYECCHOHANBHEIX
NPEANOYTEH U}, C YUETOM YCTOHIMBLIX I03HABATENLHBIX HHTEPECOB,

e $opMHUpPOBaTh LIEJIOCTHOE MUPOBO33pEHUE, COOTBETCTBYIOILIEE COBPEMEHHOMY
YPOBHIO pa3BHTHA HayKH H OOIIECTBEHHOM MPAKTHKH, yYHTHIBAIONINE COLHAIBHOE,
KyJIBTypHO€, A3bIKOBOE, AYXOBHOE MHOr00OpasHe COBPeMEHHOro MHpa;

o hopMHpOBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb B OOIIEHUH H COTPYIHUUESCTBE
CO CBEPCTHMKaMH, JIETbMH CTapILIETO K MJIaJILIEro BO3pacTa, B3pOCILIMH B NIpoLecce

06pa3oBaTeNibHOM, yueOHO-HCCIEN0BATENLCKO’, TBOPYECKOH 1 IPYTHX BUIOB NEATENBHOCTH.

1.3. Copep:xanne nporpaMmai

Moayas 0. Kak 3aHIMaThCcs Ha Kypee?

Teopus: Mozty/b NOCBAILEH 3HAKOMCTBY Y4EHHKA C KyPCOM M C OCHOBAaMH O0yueHUs

IIpakTHKa:

Moayas 1. O6man xumMun

Teopml: B nanHOoM MOJIyJi€ H3y4aroTCA OCHOBOTONIArarlue T¢Mbl B XHMHH, TaKHE KaK:
CTpO€HME aTOMa, HCXB, THITH XHMHY€CKOM CBA3H, BAJICHTHOCTH H CTEIIEHb OKNCIICHHA.

IpaxTuka: [IpakTyKa HalpaBIeHa Ha peleHye nepsbix 6-tu 3aganuii KUM OI'D.

Moayas 2. Heopranndeckas XHMHA

Teopus: JlaHHbIA MOIYIb NOCBAIIEH yTAYOIEHHIO B CielM(HKY HEOPraHUIECKOH XHMHUH.

Hsyuaetca kmaccuUKalis HOMEHKIATYpa BEIECTB U peaKiuii, peakuui HOHHOTo obMeHa 1



OKHCIIMTEJIbHO BOCCTaHOBUTENBHBIC DEAKIIHU. 3axnagpiBaeTca 6a3a A AanbHEHIIero
M3Yy4EHUSA XHMUYSCKHX CBOWCTB.

IIpaxTuka: IIpakruka HanpaBlieHa Ha pewenue 3aganuit 7, 11, 13—15 KM OI'3.

Monyan 3. O0uue XUMHYECKHE CBOMCTBA

Teopus: B nanrom Monyne H3y4aroTes 06IIMe XMMHIECKHE CBOMCTBA [UTA KaX/0T0 M3
OCHOBHBIX KJIaCCOB B HEOpPraHM4YeCKoH XHMHUH. Taioke B Moaylie pa3OHUpaloTCs KaueCTBEHHEIE
PEeaKUMM HA Pa3IUUHEIE BEIIECTBA U HOHBI.

IIpaxraka: [IpakTuka HanpaBieHa Ha pewenue 3aganuit 8—10, 12, 17, 21 KM OI'D.

Moayns 4. Xumuueckue 3ana4u

Teopusn: B naHHOM Mozysie H3Y4alOTCS pacueTh! CBS3aHHbIE ¢ XMMHUECKUMH PEaKLUIMH,
TIOHATHE KOJIMYECTBA BEMIECTBA M HCIOJIb30BAHHE STOTO OHATHS ANA pELIEHUS THUIIOBBIX
3ana4 KM OI'3. Taioxe B MOxy/e pa3bUpaloTCs 3a1a4K Ha pacuyeT MacChl HHCTOTO
BELLECTBAa X MAaCCOBOM IOJIH [IPUMECEHA.

Tpaxruka: [IpakTuka HanpasineHa Ha peluenye 3ananuii 18, 19, 22 KM OI'3.

Moayan 5. Xumus 31eMeHToB

Teopus: anHe1i MOXYs HaNpaBJICH Ha H3yYEHHE CHELUHPHUKH ITPOCTEIX BEIECTB, HX
(PU3UYECKMX M XMMHIECKHX CBOMCTB, a TAk)Ke NIOBTOPEHHUA OOIINX CBOMCTB Ha MPHMEpE
KOHKPETHBIX COCAMHEHHH 7IEMEHTOB.

Ipaxruka: [IpakTuka HanmpasieHa Ha peleHye sananuii 8—10, 12, 17, 21 KUM OI'3.

MonyJb 6. XuMus u ’KH3Hb

Teopus: B nannom Monyne pa3bupaiorcs MeToapl paGoThl C XAMUYECKUMH BELIECTBAMU 1
VX Pa3fENICHKs W/HITH IPOBECHAS XMMUYECKHX 3KCIIEPUMEHTOB B paMKax paGoTsl B
naboparopuu. Taioke B Mogynie pa3buparotcs 6a3oBble npaBuia 1o paboTe ¢ BEMECTBAMY B
ObITY.

IIpaxTuka: [IpakTHka HanpaBieHa Ha peluenue 3ananuii 16 u 23 KM OI'D.

Monyas 7. IlpoOHbBIii BapuaHT

Teopnsa:

TMpaxTnka: TTpaxTika Hanpasrena Ha 3aKkpenieHue Bcex 3ananuit KUM OI'D.



KouTtpoun
JlomalHye 3aaHus, NpoOHbIE BApHAHTbL.

1.4. Inaanpyemble pe3yibTaTbl

[TnaHupyeMEIe Pe3yNbTaThl — COBOKYITHOCTh METANPEAMETHBIX H MPEAMETHBIX

KOMIIETEHIM, probpeTaeMbiX 00y4alOLIMMHCA B XOl€ 0CBOeHHs [IporpamMmel.
1.4.1. JIuuHOCTHDLIC PE3yIbTATDHI:

OOy4aroIHiCa CMOXKET:

® BOCIIMTBIBAThH YBAKHUTEILHOE U OTBETCTBCHHOE OTHOLLIEHHE K CBOEMY OCO3HaHHOMY
BHIOOpY;

e (pOpMHPOBATh BHYTPEHHIOKO MO3UIHIO 00YYaIOLIErocs Ha YPOBHE NOJNOXHTENBHOTO
OTHOLLUEHHA K y4eOHOM NesTeNbHOCTH, TOTOBHOCTH H CTIOCOOHOCTH K CAMOPa3BHTHIO,
€aM00OOPa30BaHUIO, CAMOBBIPAXKEHHIO M CAMOPCATH3aLINY;

® OpHEHTHPOBaTh 00yJaOLMXCs Ha TIOHUMAaHHE NPHYKH ycriexa B y4eOHO#H
NeATENIbHOCTH, OTBETCTBEHHOE OTHOIIEHHE K NPOLECCY H Pe3y/bTaTy CBOeH
HEATEJILHOCTH, B TOM YHCJIE HA CaMOaHaIu3 M CAMOKOHTPOJIL PE3yNbTaTa, Ha aHAH3
COOTBETCTBHSA PE3Y/ILTATOB TPEOOBAHUAM TOCTABICHHOH ydeOHOM LeiH;

® pa3BMBaThL OCO3HAHHOCTH BBIGOPa M MOCTPOEHHS MHAMBHIYaTbHON TPAeKTOPHY
o6pa3oBaHus Ha 623e OPHEHTHPOBKH B MApE Npod)eccHil ¥ NPO(eCCHOHATBHEIX
NPEAIOYTCHHUIA, C YIETOM YCTOHYHBBIX IO3HABATEILHBIX HHTEPECOB,

® GOpPMHPOBATH LEJTOCTHOC MUPOBO33PEHHE, COOTBETCTBYIOILCC COBPEMCHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILCCTBEHHOH NPAKTHUKH, YUHTHIBAIONIHE COUMATIBHOE,
KYNBTYPHOE, S3bIKOBOE, IyXOBHOE MHOTOOOpasHe COBPEMEHHOr0 MUpa,

® opMUPOBATH KOMMYHHKATHBHYIO KOMIIETEHTHOCTb B OOLUEHHH M COTPYAHUYECTBE
CO CBEPCTHHKAMH, IETHMH CTapIIEr0 W MJIAJILIETO BO3PACTa, B3POCIBIMH B IPOLIECCE

o6pa3zoBaTeNnbHOM, yUeOHO-HCCIIEA0BATENBCKOH, TBOPYECKOH 1 IPYTHX BUIOB A€ATENBHOCTH.

1.4.2. MeTanpeaMeTHbIE Pe3y/bTaThbI:

Ygamuecs cMOryT:
® pasBHBaTh Y 06Y4alOMUXCA CNOCOGHOCTh CAMOCTOATENLHO CTABHTD y9eOHbIE LenH,

¢opMymMpoBaTh 3aauH, a TAKKE NOAAEPKUBATH HHTEPEC H MOTHBALHIO K TO3HAHHIO.
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® pa3BHBATh JIOTHYECKOE H KPUTHYECKOE MBIIIICHHE, yMEHHE aHAIU3HPOBATh,
KI1aCCUQUUUPOBATD, BbIABIATH 3AKOHOMEPHOCTH M CTPOMTH APTYMEHTHPOBAHHbBIE BHIBOBL.

® opmupoBaTh ymenHe 3 HEKTHBHO IPUMEHSTH 3HAHUS M HABLIKH JUIS PELICHUS
y4cOHBIX 3a/1a4, BKJIIOYAsA HCCTAHAAPTHEIC CUTYALHH.

® pa3BHBATh YMONHUOHAIbHBIN HHTEIUIEKT, HABBIKM KOMaHIHOM paGoThI, yMeHHE
AOTOBApHBAaThCsl, PeLaTh KOH(IHKTHI U apryMEHTHPOBATh CBOKO TO3HIIHIO.

® cr10co6CTBOBATH Pa3BUTHIO YHHBEPCANLHBIX HaBEIKOB XX Beka, TaKMX Kak
CaMOOPraHM3aLisl, KOMMYHHKAIUS H KOOTIEpamys.

® [IOBBIIIATH YPOBEHb LIHPPOBOH TPaMOTHOCTH, 06y4aTh 3 heKTHBHOMY

Henons3oBanuio UKT 1 nonckoBeIxX CHCTEM, a TaKXKE pa3BHBaTb MEANAKOMIIETEHLIHHN.

1.4.3. TIpeaMeTHLIE Pe3yabTaThI:

Yualimecs cMOryT:

® y3HaTk OCHOBBI TCOPETHYCCKOM XHUMUM;

® Y3HaTh MIPCAMCT XHMHH, MCCTO XHMHH B CCTCCTBO3HAHMH;

® Y3HaTh Ba)XKHENIINE XUMHYECKHE TIOHATHS;

® Y3HaTh OCHOBHbIE THIIBI PEAKLIMHA B HEOPTaHHYECKOH H OpraHHYECKOH XUMHH;

® Hay4YMTbCA MNPUMEHATL nepuHoaudeckuit 3akon JIL.M. Menueneesa, Ttabnumy
PacCTBOPHMOCTH M Pl aKTUBHOCTH METALIOB;

® HAYYNTECS PACCUUTHIBATE MACCOBYIO IO JIEMEHTA B COSITMHEHHH;

® Yy3HaThb OCHOBHBIE TEOPHM XHMHH: CTPOEHHS aTroMa, XHMHYECKOH CBA3M,
3JIEKTPOJHTHYECKOH AMCCOUMALIMHY, CTPOSHHS OPraHUYECKUX COEOMHEHHH;

® y3HaTh K/IACCHOMKALMIO M HOMEHKJIATypy HEOPraHMYECKHMX M OpPraHHYECKHUX
COCIMHEHHI;

® y3HATh BEIIECTBA U MaTepHaILl, LTHPOKO UCIIONB3yEMBIE B IPAKTHKE,;

® y3HaTh crneuu(pUKy HOPMATHBHBIX AKTOB H KOHTPOJIbHO-U3MEPHTEIbHBIX
marepuanos Ha OI'D no xumumu.

® OBJIJICTh OCHOBHLIMH XHMHYECKHMH MOHATHAMU U NEPHHHLINAMM;

® OBJIaJIETh XMMHYECKOH KOMIIETEHITHEH BRITYCKHHUKOB NPH BbINoMIHEHHH YacTH C
IK3aMEHAILMOHHOH paboThI.

® OBJIAZICTh NPOYHOH 0a30H YMEHMI N0 CHCTEMATH3aLMH pa3sHOoOpa3Hoil

XHMHUECKOH MHDOPMAIIHH.
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Pa3zien 2. KoMiuieKke oprann3auHoHHO-NearorHyeCKuxX yciuoBuii

2.1. Kaneunapuniii yyeOnb1ii rpagpuk

KanesgapHblif yueGHBIH rpadiK COCTABIIEH C y4ETOM MHEHHH YYaCTHHKOB
06pa3oBaTebHBIX OTHOIIEHUH U ONpeeNnseT AaThl Hayana i OKOH4YaHHs U
NPOAOIDKUTENLHOCTD 00yUEHHS 10 IPOTrpamMe.

Jlara Hauana Kkypca — 15 mapra.

JlaTa okoH4aHHsA Kypca — 15 mas.

KanenaapHsiil yueOHbli rpaduk npenctasieH B [lpunoxenus 1.

2.2. YciioBusA peaH3alluii NPporpaMmbl

2.2.1. MarepnajibHO-TeXHHYecKoe obecneyenne

ITo agpecy MecTa HaxoxaeHus opraHusauuH (420015, Pecniybnnka Taraperan, r
Kasaus, yn.[orons, 1. 3A, atax 3, nomem. 1019) 06opynosarbl HEOOXOAUMBIMHU
TEXHHYECKHMH CpeicTBaMH paboure MecTa Mpenojasareleii, aAMHHICTPaTUBHOIO H

TEXHHYECKOTO TIEPCOHANA, TIPOBE/IEH BEICOKOCKOPOCTHOH KOPMOPATHBHBIX MHTEPHET.

TpeGoanus K MUHHMAJILHOMY MATePHAILHO-TEXHAYECKOMY 00ecTieTeHHI0

IIpu OCBOEHHH yueBGHOro MaTepyaa NOCPEICTBOM IEKTPOHHOA HH(OPMAIIHOHHO-
o6pazoBaTe/LHON  cpe/ibl  OpraHM3auMs JOBOIMT [0 MOCTYMArUHX uHpopmamio 06
0653aHHOCTAX 0OYYaIOIIMXCA IPH OCBOEHHMH NPOTPaMMBI HCTIOIB30BATH CBOH NEPCOHANBHEIN
KOMIIbIOTEP/HOYTOYK € JOCTYNIOM K ceTi «MHTepHe B COOTBETCTBHH C PEKOMEHAOBAHHBIMU
TEXHHYECKUMH ITapaMeTpaMH:
— cucTeMa — 2-aJepHLIii poueccop, 4 I'b noctynHoi naMaTy;
— OC — Microsoft Windows (32-bit or 64-bit), Apple Mac OS, Linux;
— Be6-6paysepnl — Edge, Apple Safari, Google Chrome, Slnnexc bpaysep;
— HanmMuue ycranosiennoro duiem-meepa B Be6 6paysepe;
— cKopocThb aocTyna K cetr «MHTepHeT» — He MeHee 750 kbut/cexk;

— HaJIM4He 3ByKOBOIi KapThl;

2.2.2. Hudopmannonnoe obecneuenne

®yHKUNOHMPOBARKCE JIEKTPOHHOH HHPOPMaNHOHR0-06pa3oBaTeabHOM cpeabl:
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Peamuzauis nporpammel ofecnedynBaeTcs HOCTYIIOM KaXAOro obydaolerocs K
Y4€6HO-METOAMYECKMM MaTepualiaM - TEKCTOBOH, I'paduyeckoil, ayauo-, Buneoundopmauy
no mporpamme Yepes cetb «HMHTepreT» B pexxume 24 yaca B cyTkm 7 qHeH B Helenmio 6e3
yyera o06beMOB moTpebnseMoro Tpaduka 3a HCKIIOYCHHEM HNEpPEpLIBOB JUTA NPOBCACHHS
HeOOXOAUMBIX PEMOHTHBIX H NpOo(HIAKTHYeCKHX paboT mMpH OGeclevYeHHH COBOKYMHOM
OOCTYMHOCTH YCJIYr MOCPEACTBOM PETHCTPAUMH M MNPEJOCTaBICHHA HHAHBUAYaAJIbHBIX
JIOrviHa M mapoiis obyualomuMes K o0pasosarensHoi irargopme hiips://umschool.net.

/s ycTaHOBNEGHMS TOUTMHHOCTH JTMYHOCTH (MAEHTH(UKALKH) 06yyalomerocs, BCEM
00y4aroluMcs, 3aperHCTPUPOBAHHBIM Ha 06pa3oBaTeNbHOl niaaTdopme
https://umschool.net, mprcBauBalOTCS YHHKANBHEIE HMEHA — UIEHTH(HKATOPBHI.
Hacutuduxaropom obydaroLierocs sBseTCs JOTHH NMONB30BATCIs, ABNSIOUIMICS THYHBIM
MEKTPOHHBIM NMOYTOBLIM afpecoM. On npussasau k PUO obyuaromerocs. s
ayTeHTU(HKauHy 00y4aloIIerocs HCIob3yeTCs aTpUOYTHBHbIH HACHTU(HKATOD —

YHHMKaJIbHBIH T1apOJTb.
2.2.3. Kanposoe ofecneyenne nporpamMmmai;

Opranuszauus, OCyIECTBIAIOMWAs O0pa30BaTEILHYIO AEATENHHOCTD, peaju3ylolias
JOTIONTHUTENEHEIE obmeobpa3zoBaTenbHbIE NpOrpaMMEI - JOTIONTHUTENBHBIE
o0lepa3BHBAlONINE IPOrpaMMEBI, YKOMIUIEKTOBAHA KBANM(HUMPOBAHHEIMH  KaJpaMH.
Yposens kpanudpuxanuu pabOTHHKOB OPraHM3aLMH, OCYIIECTBIAIOWEH 06pa3oBaTeNbHYIO
HeATENBbHOCTh, PeaM3yIonleit JIONONHUTENbHbIE 00micobpa3oBareNbHEIE MPOTPaMMBl —
AOTIONHUTENBHBIE  06UICPa3BUBAIOUINE MPOTPAMMBI, COOTBETCTBYET KBATM(HKALWOHHBIM

XapaKTepUCTHKaM IO COOTBCTCTBy}OI.lIeﬁ JOIDKHOCTH.

TpebGopanna k kpanugukauuu Ilemarora JOMONHUTENHHOTO OOpa30BaHHUA: BBICILUEE
npodeccuoHanbHOE 06pa3oBaHue MK cpenHee npodeccronansaoe 06pasoBaHue B 00nacTH,
COOTBETCTBYIONIEH NPOGWI0 KpyXKa, CEKIMH, CTYAWd, KIyOHOro M HHOTO JETCKOro
obbenunenns 6e3 npemwABNeHHs TpeOoBaHWil K cTaxy paGorel, aHM0O BRICUIEE
npodeccuoHanpHOe 00pa3oBaHHE WIH cpenHee MNOpodecCHOHaNbHOE O06pa3oBaHHE H
AONOJIHHUTENbHOE IIpodeccuoHanbHOe oOpasoBaHue no Hampasinenuio "OOpasoBaHue u

nexaroruka” 6e3 npeabsaBiaeHns TpeGoBaHuid K CTaxy paGoThL.

2.3. ®opMbI KOHTPOJIA ¥ ATTECTAUMH
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[1pH nipoBeneHMH 3aHATHII Ha TopTae https://umschool.net B gopmare 3aHATHH oOpaTHas

CBsA3b pEaJIM3yeTCs Yepes:

e oOmieHue [10CPEICTBOM HHTCPAKTHBHOIO 4aTa,

® DEUICHWA HHTCPAKTUBHBIX 3a1a1.

B nporpamMme IpeACTaBIeHb! CEAYIOIHE POPMBI aTTECTaLHH:

® TEKyIMii KOHTPOMb yCTIEBaEMOCTH HY€Pe3 BEIIONHEHUE AOMAIIHHX 33/IaHHH;

® IO3TANHEIH KOHTPOJIb YCTEBAEMOCTH Yepe3 BHINOIHEHHE POOHBIX BApHAHTOB.

B momamiHue 3agaHUs BXOIAT:

® 33]aHH MO KYPCY PasIuYHOTO YPOBHS CIOKHOCTH C aBTOMATHYECKO#H MPOBEPKOL:
3a1aHMA THIIA «BLIOOP OXHOTO OTBETA M3 HECKOJIBKUX», «BBHIGOP HECKONLKHX OTBETOB H3
HECKONBKHX », «COOTHECEHHE MHOXECTBY, «TEKCT C IPOIYCKAMH», KIIONIE BBOJAY H Py4HOH

TPOBEPKOi: 3aJaHUs BTOPOM YacTH 3K3aMeHa.
B npoOHBle BApHAHTB! BXOASAT:

® 3371aHHA 110 IPOMAEHHOMY pa3Aely TeM Kypca pasIMuHOrO YPOBHS CIIOXKHOCTH C

aBTOMATHYECKOH M PyYHOH IMPOBEPKOH.
2.3.1 OueHoyHble MaTEPHAJIbI

IpuMepHblii NepedeHsb 3aAaHMI VIS MPOBEEHHS TEKYIUEro H IO3TAIIHOIO KOHTPOJIN:
1. Kakve aBa yTBEpXACHHA ABNAIOTCA BEPHBIMH Ul XapaKTEPHCTHKH Cepbl H HEBEPHBIMH

JUIS XapaKTEPUCTHKH aproHa?

1) DneKTPOHE! B aTOME PaCcHONOKEHBI HA TPEX MEKTPOHHDIX CIIOAX.

2) XuMHYecKuii aeMeHT o6pa3syerT neryyee BOAOpOAHOe coeauHenne Buaa H29.
3) DneMeHT UMeeT 3aloNHEHHBIH BHEIUHHHA CIIOH.

4) XuMnu4eckuii 31EMEHT HMEET BAlICHTHBIX JJICKTPOHOB

5) CoOTBETCTBYIOLIEE IPOCTOE BEILECTBO MPH H. Y. ABIAECTCA a30M.

3anuiyu HoMepa BLIGPAHHEIX OTBETOB B MOPAKE BO3pacTaHUs 6€3 3HAKOB MPEMHHAHAA.

2. B u36rrTok cepuoii kucnorsl npuwnwm 208 1 pacTBopa xiopuiaa 6apus ¢ MaccoBoi nonei

10%. Buiuucinure Maccy o6pa3oBaBiierocs ocaska (B rpaMmax).
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B oTBere 3amminuTe ypaBHeHHe peakIMH, O KOTOpoii MIer pedyb B YCJIOBHH 3agadd, H
NPHUBEANTE BCE HEOOXOMMMBIE BBLIYMCICHUS (YKa3bIBaiiTe €IHHULbI HU3MEpPEHHS HCKOMBIX

$U3NYEeCKHUX BEJIMYHH).

3. PacnioyioxuTe NaHHBbIE XUMHYECKHE IeMEHTHI:
HC 2)Li 3)0
B ITOPAJIKE YMEHBIICHUS HX 3IEKTPOOTPULIATEILHOCTH.

3anumure HOMCpa 3JICMEHTOR B COOTBETCTBYIOLUEM NIOPSAKE.

4. @ocdar marHus — xuMHyeckoe coemuHenHe Mg3(PO4)2, ucronssyerca B KauecTBe
MHINEBOH N06aBKH KaK PEryyisaTop KMCIOTHOCTH, NPENATCTBYET CIEXHBAHHIO H KOMKOBaHHIO

CBHIITYYHX BCIICCTB.

Bbl4iciHTE B MPOIEHTAaX MAaCCOBYIO JIOMIO KMCIIOpo/a B Goc(are MarHus. 3anHIIMTE YHCIIO C

TOYHOCTBIO OO LUENBbIX.

5. ®@ocar marHus — xumuyeckoe coemuHenne Mg3(P0O4)2, ucronmb3yeTcd B KauecTBe
NHUIEBOA N00aBKU KaK PErysIsTop KUCIOTHOCTH, MPENATCTBYET CIEXHBAHHIO H KOMKOBAHHIO

CBIITYYUX BCINCCTB.

JIns IpUrOTOBNEHUs OfHOW MapTHH KoHCepBOB HeoOxomumo 10 r docdara marums. Kakas
Macca (B rpaMMax) KHCIOpoda COAECPAKHTCA B MopuuH (ocdara MarHus Jnsg NeBSTH NapTHit

KOHCEPBOB? 3aIIHIIMTE YHCIIO ¢ TOYHOCTEIO 0 LEBIX.

6. Hcnons3ys MeTon SNeKTPOHHOro Gananca, paccTaBeTe KO3((HUUHEHTH B YPaBHCHHH
pCaKIuH, CXEMa KOTOPOH:
KMnO, + HCI = MnCl, + Cl, + KCl + H,0

OHpClIGHPITC OKHCITUTEIE H BOCCTAHOBHTEb.

7. Jlan pacTBOp XJIOpHJA AMIOMUHHs, a TaKkKe HA0Op CIEHYIOIMX PEAKTHBOB: PAaCTBOPHLI
[IEPOKCHIIA BOAOPOIA, THAPOKCHIA HaTpud, cynboara xenesa(ll), hocdara xamus, cynppara
aMMOHHUS.

Hcronb3ys TONMBKO peakTHBBI M3 MPHBEACHHOTO TeEpevHs, 3aMMIINTE MOJEKYISPHbIE
YPaBHEHMS JBYX peaKlyii, KOTOpble XapaKTepH3YIOT XHMHYECKHe CBOMCTBa XJopuzaa

AJIIOMHHHA, H YKaOXKHUTE [PU3HAKHY HX MIPOTEKaHU.
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8. Jlan pacTop Gpomuza Gapus, a TaKke HaGop CIEAYIOMMX PeaKTHBOB: BOAHBIE PaCTBOPHL
HUTpaTa Kallus, XJIOpHa TUTHS, HHTpaTa cepebpa, Cynbdara KaIus H CONTHOH KHCITOTEI.

Hcrnonb3ys TONBKO PEaKTUBbLI M3 NPUBCAEHHOrO MNEPEYHs. 3AMMILKWTE MOJEKYIAPHbIC
ypaBHEHHs JBYX PEaKLuii, KOTOPHIC XapaKTEPH3yIOT XUMHIECKHE CBOHCTBA Gpomiza Oapus,
M YKa)XUTE TIPH3HAKK X NPOTEKAHHs (HAIM4ME/OTCYTCTBHE 3ariaXa y rasa, UBET OCajika WK

pacTBopa).

9. Haitnure o6beM rasa (IpH H. ¥.), KOTOPBIii Beieniics npy o6padorke u36biTka kKapGoHaTa
kanus 365 r 10%-Horo pacTBopa COISHO! KHCIIOTBI.

B OoTBeTe 3aNHIINTE YpaBHEHHE pPEakUWH, O KOTOPOH HIET pedb B YCIOBHM 3ala4d, H
NMpHBEAUTE BCe HEOOXOAMMEIE BBIYMCIEHMA (YKA3bIBAATE CIMHMUBI H3MEPEHHA HMCKOMbIX

(GU3UYCCKUX BEITUYHH).

10. Hcrone3ys MeTof MeKTPOHHOro OGanaHca, paccTaBeTe KOI(GQHUMEHTH! B ypaBHCHMH
peaxiyy, CXeMa KOTOPOi:
HBr + KMnO, = Br, + MnBr, + KBr + H,O

Onpeaenure OKUCIUTEND U BOCCTAHOBHTENb.
2.4. MeToanueckue MaTepHAaJIbl

MeTonuueckoe oGecneyeHne NporpaMmMbl BKJIIOYAET:
— 3aHATHA, pasMeIlieHHEIE Ha 06pa3soBarensHol niardopme https://umschool.net;
— npaKTHYECKHe 3aaHNd, OLICHOYHbIE MaTEpHAIbI 10 IPOMEXYTOUHOH aTTecTaluy,
pasMellleHHBIE Ha afanTHBHO#H oOpa3oBaTenbHOR miardopme hitps://umschool.net;
— METOAMYECKHE II0COOMS JUIA  CaMOCTOATENILHOH IpopafoTKM TeM IIPOrpamMbl,

PACIONIOKEHHBIE Ha alanTUBHOK 06pa3oBaTenbHOM miargopme.

ITo pemenHio NpernoaaBarelis MOTYT OBITh HCIIONB30BaHbl HHbIE YUEOHEIE M METONMYECKUE
MaTepHalbl, COOTBETCTBYOMME TpeGoBaHUAM obecredeH s HH(POPMaLHOHHON
6e30MacHOCTH 00yualomuxcs (mepeueHb COOTBETCTBYIOIHMX MAaTEPHAJIOB U AMEKTPOHHEIX

oGpa3oBaTensHBIX PeCypcoB npeacTaieH B [Ipuioxkenuu 2).
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IIpnioxenne 1. Kajsengapuo-y4e6ubiii rpapuk

Koa-Bo
Jara u Bpems Yposensn ®opma
Ne ®opma 4acoB Ha
NpoBeACHUSA : ocsoenuss | HanmenoBanue TeMbl Toapoduoe onucanue NPOBEPKH
mn 3aHATHH 3aHATHE (B o
3aHATHSA TEMbI 3HaHMit/aK. 4
aK.4yacax)
Monysns 0. Kak 3anumarbcs Ha Kypce?
| Kak BepKaTe MakcuMyM
1. Mapt Teopus bazoBsii 3HaKOMCTBO y4YeHHKa ¢ coliepiKaHHEM Kypca. 0,3 —
U3 Kypca?
Monyns 1. Obmas xumus
Bsenenue B xumuio. Baxxeliinne XuMU4eCKUE
TIOHATHS: BELECTBO, XMMHUYECKUH JIEMEHT, aTOM,

CoBmeuieHH . monekyna. Ilpoctrie u cnoxHsle Beuectsa. CMmecH.

2. Mapt . bazoBbiit BBenenre B XxumHio 0,6 A3/1
Bl (T+11) ATOMHO-MONEKYJISIpHast TeOpHs. 3aKOH COXpaHEHHUS
maccel BewecTs. Ilepuonuyeckmii 3axou 1. U.
Menpgeneesa. Petnenne KM OI'D Nel.,
Crpoenue BemectBa. CTpoeHHe aTOMa Ha MOJIEIH
Crpoenue atoma. .

CoBmMenieHH . bopa. TTpoToHBI, HEHTPOHEL, 3NIEKTPOHEI.

3. Mapt bazoBsiit OneKTpoHHBIE 0.5 A3/1
Blit (T+IT) Pacrnipenenenue 3MeKTPOHOB 1O 3HEPreTHIECKUM
KOH()MTrypanuu

YPOBHSIM aTOMOB MNepBbIX 20 XUMHUYECKHUX
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951eMeHTOB. CTPOCHHE JIIEKTPOHHBIX 060I0UEK.

ATOMHas NEKTPOHHAS OpOUTANb. DIECKTPOHHAS
KoH(pUrypaus aroma. JleKTpoHHO-rpadugecKas
cxema. [IpuHumn HauMeHbLICH 3HEPTHH, IPABUIIO

Xynna u npuanun Iaymu. Pemenue KM OI'D Ne2,

IMepHonuueckwii 3aKkOH KaK OCHOBOIIOJIAraroLIMi
3akoH xumun. Pusnuecknit cmuica [epruoanyeckoro

3axoHa /1. 1. MeHnneneesa. I’ pyniibl ¥ IEpHOALI.

, CoMeleHH . Tabnuna Mexeneesa.
4, Mapt . ba3zoshiit I'panuna pasgeneHus METAIOB H HEMETAILIOB. 0.9 A3/1
Bl (1) TlepuomHYECKHii 3aKOH .
IIpuuKHE ¥ 3aKOHOMEPHOCTH M3MEHEHHUS CBOHCTB
3JICMEHTOB M X COCAMHEHMH MO NEPHOaM U
rpynmnam.
Tuns XUMHUECKOH CBA3H. XapaKTepHCTHKA CBA3EH.
KoBaneHrHas cBs3b, €€ pa3HOBHAHOCTH H
CosmeleHn . 5 .
5. Maprt (r+) baszoBbifi | Tunbl XUMHYECKOM CBA3H MexaHu3Mbl 06pa3oBaHus (OOMEHHBIH U 1,2 A3/1
BI# (T o
JOHOPHO-aKLeNMTOPHEI). MoHHas CBA3b.
Merayinyeckas CBA3b.
CreneHb OKHCIIEHHS XHMHYECKHX IEMEHTOB.
CosmelieHt . 5
6. Mapt () Bazoseiit .| Cremens okucinenns | IlpaBuna onmpeaeneHHs BBHICIICH M HU3ILECH CTENEHH 0,7 A3/0,5
bl (T+IT

OKMCJICHUS JUIA METAJUIOB U HEMeTamnoB. OcoOnie
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cirydau s ¢ropa, KHCIOpoAa, BOAOPOAa.
XapakTepHble CTENEHU OKHUCIIEHH METAJUIOB H
HEMETAJUIOB B CIIOXKHBIX cOoeiHeHUsAX. CBs3b ¢

3apsA10M aroMa.

BaneHTHOCTE XUMHUYECKHX 3J1IEMEHTOB, BasienTHbIE
IEKTPOHBI B OCHOBHOM H BO30Y»AEHHOM
COCTOSIHMSX aroMa. Beiciias ¥ HH3M1a9 BaNeHTHOCTE.

3aKOHOMepHOCTH H3MEHEHHA BaJICHTHOCTH 10

CosmMemeHH . .
7. Mapr (rn) Ba3oBhiit BasnieHTHOCTD ITepuonuueckoii cucreme. Ipomexyrounas 0.5 H3/0,5
bl (T+I
BaJIECHTHOCTh. BaJicHTHBIE BO3MOXXHOCTH KUCJIOpONa,
a3ora, propa. Ocobric ciryyan 00pa3oBaHHUs BhICIIEH
BaJICHTHOCTH KHCJIOPOZAA H a30Ta B COEAHHEHHAX C
y4acTHEM JOHOPHO-aKLENTOPHOIO MEXaHU3Ma.
O6061wenne Marepuasa 1o temaM «Ctpoenune
CosmenieHH _ | Jaiidxaku no peuiennto )
8. Mapt ba3soBeiit . aroma», «Ilepuonnueckuii 3akony», «Tumsl 0,3 13/0,5
bl (T+IT) 3aganuit Nel-3,5 .
XHUMHYECKOM CBA3NY.
O6o061menne Matepuaia 1o TeMaM «BaneHTHOCTEY,
: IlpakTuka | BaneHTHOCTD
9. Mapt ITpakTuka bazoBsIit «CreneHp OKHCIIEHHS 3JIEMEHTOBY. Peinenne 1,9 J3/1

H CTCNCHb OKHUCJICHUA

THIOBLIX 3agannii KM OI'D Ned,

Monyis 2. Heopranuyeckas XUMHS
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Onpenenenne GUHapHBIX coenHenyit. OKCHIB! B HX
KnaccuduKaums, HoMeHKaaTypa. IIpuMepsl
KHCJIOTHEIX, OCHOBHBIX, aM(POTEPHBIX,

H@COJICOﬁpaL’.leHIMX U CMCLIAHHBIX OKCHIOB.

CoBMeLIEHH
10. Mapr (o) BbasoBelit | BuHapHble COCAMHEHUA CpaBHEHHE KHCJIOTHBIX H OCHOBHBIX CBOHCTB 0.6 A3/0,5
bIi (THI
okcuI0B. I'uapuasl. XapakrepuCcTHKA IETYYHX
BOAOpPOAHBIX coenuHeHni. CpaBHEHHE KHCIIOTHEBIX H
OCHOBHBIX CBOMCTB JIETY4HX BOJOPOIHBIX
COCAHHEHHH.
Omnpenenenne «'uapoxcuay. Obuias
OcHoBaHMs, KUCJIOTH U XapakTepucTHKa THPoKcHI0B. OCHOBaHUA U
CosMenieHH .
11. Mapr (r+) ba3oBblit aM¢oTepHbIE KHCIOTEL. AMdoTepHBIe ocHOBaHHUS. [lonaTHE 0,8 A3/0,5
bl (THIT
TUAPOKCHAbL «AMOTEPHOCTH». BECKHCIOPOAHBIE KMCIIOTHI.
Homenknarypa.
) Onpenenenue «Comm». Knaccuukauus conei:
CoBMenieHH
12. Mapr (o) ba3ossrit Conu cpenHue, KUCIbe, OCHOBHLIE, IBOMHBIE, CMEIIaHHbIE 0,6 J13/0,5
bt (T+N
¥ KOMIUTEKCHBIe comi. HoMmeHiutaTypa conel. .
Du3MYECKHE U XUMHYECKHE ABIeHNs. XUMHYeckue
CosmMmeluent
13. Mapt () BazoBpiit | Xumuueckue peaxuuu | ypaBHeHHA. KoadduumenTsl. YCnoBus v MpU3HAKK 0,6 A3/1
bl (T+I

MPOTEKAHUA XMMHUYECKUX PEaKUHi. 3aKoH
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coxpaHeHHA Macchl BemecTB. Kimaccuduxanus
XHMHMYECKHX PEaKIHii N0 pa3IMYHBIM IMPH3HAKAM:!
KOTMYECTBY M COCTAaBY HCXOAHBIX H TOJYYEHHBIX
BELICCTB, H3MCHEHMIO CTENCHEH OKUCIEHUSA aTOMOB
XMMHYECKHX IEMEHTOB, NONIOUICHUIO HIIH

BBIJICJICHUIO DJQHEPIrUH, 10 arperaTHOMY COCTOSTHHIO.

3akperuieHHe MatepHaa no teMe « XuMH4IecKue

Ipakruka |
peakuMu» ¥ KinacCH(QUKALUH HEOPraHMIECKHX
. Knaccudurkanus 5
14. Mapr IIpakTuxa Ba3sosbiit BeuiecTs. [IpumeneHye nonyueHHbIX 3HaHKH Ha 1,9 A3/1
: XHMHUYECKHX BELICCTB U
pELIEHHN NpaKTHIecKuX 3aj1a4. Pemenne KM OI'D
XHMMYECKHE PEaKIUH
Nell u Ne7.
PacTBOpenue Kak (pHU3MKO-XUMHYECKH# ITpoLIecC.
Krnaccudukamys 31eKTpoIUTOB: HE3NEKTPOIUTH,
CoBmelueHI . DNeKTPOIMTHYECKAsA CHJIbHBIE H ci1abble ekrponuTsl. Juccounanys
t5. Mapt . Basossrit . . 0,6 A3/1
BIH (T+11) Jccouuanus KHCJIOT, 1esodeit u coneit. Ctynenyaras
auccounamnys. KatnoHbl ¥ aHHOHEL. 3HAKOMCTBO ¢
Tabmuinel pacTBOPUMOCTH.
IpakTHKa |
Onpenenenue KOMMUECTBA MOJIb MOHOB NPU
16. Mapt ITpaxruka ba3oBsrit OnexrpoinuTHiecKas . 1,9 A3/1
JJEKTPOIUTHIECKOH JHCCOLMALIMH CIIOXKHBIX
JHMCCONMANMS
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BemecTB. Pemenune npakruueckux 3ananni KM

OI'D Nel3.

Peakuuu HOHHOTO 0OMEHa B pacTBOpax

SNIEKTPOJIHTOB. YcnoBus IpOTEKaHHA peakunﬁ

CoBMelleHH . Peaxuyu HoHHOTO
17. Anpeinb . Ba3oBkiit noHHoro obmeHa. IIpaswio bepronne. 1 a3/
blit (T+1) obmeHa .
KuCioTHO-OCHOBHEIE B3aUMOJICHCTBHS B PaCTBOPAXx.
IMonHoe u COKPAIUEHHOE UOHHBIE YPABHEHMUSL.
3akpernieHHe MaTepuaia 1o TeMaM Kiacch(pHKaius
CoBMenIeHH _ | Jaiidpxaku no pemenuto | HEOPraHUYECKHX BEIIECTB, XHMHYECKHE PEAKIHH,
18. Anpenb . ba3oBbii : 0,2 a3/0,5
Bl (T+11) 3aganuii Ne7, 11, 13, 14 9JIEKTPOIMTHYECKAs AUCCOLMALUS ¥ PEAKIMU
HMOHHOTO OoOMeEHa.
3axperieHue 3HaHUI 110 peaknUsIM HOHHOTO obMeHa.
PelieHue npakTHYECKNX 3aJaHUH Ha HanHCaHHe
. [MpaxTuka | Peakuuu peakuuit HOHHOro 0OMeHa, pacCTaHOBKY
19. Anpeib Ipaxruxa bazosr1it 2 A3/1
HOHHOro oOMeHa k03 PMIHEHTOB B YpaBHEH!H, HaNHCAHKE TIOJHOTO ¥
COKpAILEHHOrO HOHHOTO ypaBHeHHA. Pemenne KUM
OI'a N\e 14.
CyIIHOCTb OKHCTHTENBHO-BOCCTAHOBUTENBHBIX
CoBMelIeHH _ | OxucnHTEN5HO-BOCCTaHO .
20. Anpenb . BasoBbiii peakuuii. OCHOBHbIC IMOHATHS: OKHCIECHHE, 0.9 J3/1
bIH (T+IT) BUTEJIbHBIEC PEAKLUH

BOCCTAHOBJICHHEC, OKHCIHUTECIIb, BOCCTAHOBUTEIIb.,
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MexMoneKyIapHBIe peaKkLuu.
BuyTpuMonekynsapHsle peakiuu. Peakiyu
QHCIPONOPLUOHHPOBaHHs. Peakiin
KOHMNPONOPLUHOHHPOBAHHA. DNEKTPOHHBIH GanaHc
MEKAY OKMCIIMTENIEM M BOCCTAHOBHTENEM. PenieHue
KHM OI'D Ne 11, 15.

Ipakruka |

ITpuMeHeHHe OMyYeHHBIX 3HaHUH 110
OKHCITHTEJIbHO-BOCCTAHOBUTE/bHBIM pEaKIUsIM Ha

-pewenny 3aaanunii KM OI'D Ne 20. PaccraHoBka

-1, Anpeinb IMpaxTrka BasoBbiii | OxucaHTENLHO-BOCCTAHO 2 A3/1
K03()(HIHEHTOB B yPaBHCHUH METONOM
BHMTEJIbHLIE PEaKIUK
3NeKTpoHHOro 6ananca. OnpesenieHNe OKUCIUTENS U
BOCCTAHOBHTEJIA.
Monyns 3. O6mue xuMudeckne cBoiicTea
Onpenenenne okcnaos. O6mas xapakTepHCTHKA
OKCHJIOB, HOMEHKJIaTypa. OTiHYHe OT NEPOKCHIOB U
CoBMeneHH . XapakrepucTuka u
22. Anpeinb v BasoBeii HaJNEPOKCH10B. TpHBHANILHEIE HA3BaHHS HEKOTOPBIX 1 H3/1
' Blif (T+1) NOJTy4Y€EHHE OKCHOB
OKCH/IOB H MX NpUMeHerHe. OCHOBHBIE CNOCOGH!
HOTy4eHHs OKCHJOB.
CoBmeLieHH . Ornpenenenne 0CHOBHbIX Okcua0B. [Ipumepsi
23. Anpensb bazoBblit OCHOBHBIC OKCHIIBI 0,6 A3/0,5
I (T+M) OCHOBHBIX OKCHIOB M COOTBETCTBYIOLIME UM

23



ocHoBaHuA. OKCHABI IIEJIOYHBIX H
IIEJIOYHO3EMENBHRIX METAJUIOB. ATperaTHale
COCTOSIHHA M XapaKTepHble 0COOEHHOCTH, HEKOTOPBIX
OCHOBHBIX OKCHI0B. XHMHYECKHE CBOICTBA

OCHOBHBIX OKCHJI0B.

Onpeznenenne KHCIOTHBIX OkcuI0B. IIpumepsl

KHUCIIOTHBIX OKCHAOB U COOTBETCTBYIOLLIUE UM

CoBmMmelieHH
24, Anpenb '( ) bazoBsiit KucnoTHeie OKCHIBI KHCJIOTBL. ArperaTHele COCTOSHHMA H XapaKTepHbIe 0,6 13/0,5
BIf (TN
0CO0EHHOCTH HEKOTOPhIX KUCAOTHBIX OKCHIOB.
XHMHUYECKHE CBOMCTBA KMCIIOTHBIX OKCHJIOB.
Onpexenenne amporepHrix okcunoB. [lonsrne
«AmpoTtepHOCTb». IIpHMepr aM(OTEPHBIX OKCHIOB
CoBMeneHH .
25. Anpens () BbazoBbIi AMpoTepHBIE OKCHBI H COOTBETCTBYIOILUE UM KHCIOTHI 1 OCHOBaHHS. 0,8 -13/0,5
bl (T+1
KucnorHbie H OCHOBHbIE cBOHCTBa. OCOOCHHOCTE
. ) CBOWCTB CO HIENO4YaMH B pacTBOPE M B pacilIaBe.
Onpeaenenne ocHoBaHuit. Kimaccuduxams
OCHOBaHHMii, HOMeHKNaTypa. Pu3Hyeckue CBOHCTBA.
CoBMellIEeHH .
26. Arnpenb () bazoBbiit OcHoBanus L€noun. [Tpumenenne wenodei. TpuBHalbHbIE 0,6 J13/0,5
bl (T+I

Ha3Bauus. CniocoObI NOIy4YCHNA OCHOBaHHH.

XUMHUYECKHE CBOMCTBA OCHOBAHHMA.
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Anpensb

CoBMellleHH

blif (T+10)

BasoBbiit

AmdotepHbie

THAPOKCHOBI

AmdorepHbie ocHoBaHuA. Pu3nUecKue CBOHCTBA.
ITonsatue «AMmporepHOCTE». XUMHUECKUE CBOHCTBA
aM¢oTepHbIX OCHOBaHUI. OcoGeHHOCTH peakumii co

ILEN04aMH B PacTBOPE U B pacniase.

0,4

A3/0,5

‘Anpeinsb

CoBMEILEHH

bl (T+)

Ba3oBslit

OO6me cBoifcTBa KHCIIOT

Onpenenenue kucnot. Kiraccuduxanus xucior,
HoMeHKJaTypa. CHIIBHBIC U C)1a0ble KUCIIOTHI, MX
Ha3eaHHs. Pusnueckue cpoitctea. Obimue croicTra
KHUCIIOT, 0011He CroCcO6B! MOTyYeHH .
TanorcHoBoAOpPOABI U UX MOJIyHYCHHE.
Kucnoponacoaepxaliye KucioTs! Xjiopa.

[IppuMECHEHHE KUCITIOT.

0,7

A3/0,5

Aunpeins

CoBMelleHH

blit (T+IT)

BazoBsiii

KucnoTei-okucnurenu

Ocobbie cBOMCTBa a30THOH KHCIIOTHI U
KOHLEHTPHPOBaHHOH cepHOi. B3aumopaeiicTBue ¢
mMetanamu. [Ipoxykrer okucienus. ITaccuBauus Ha
XOJIOAY C HEKOTOPBEIMHM MeTajllaMM. TexHuka
6ezomacHocTH npu paboTe ¢ KOHLEHTPUPOBAHHBIMU
kucnorami. [IpaBuna pazbaBnenus

KOHLCHTPHUPOBAHHBIX KUCIIOT.

0,8

J13/0,5

30.

Anpeinb

CoBmMelleHH

I (T+M)

Ba3oBbiit

XapakTepucTHKa U

NOIMy4EHHUE coeit

O6uras xapakrepucTuka coneit. Knaccudukarpms

couneii. CucreMaTHueckass HOMEHKIIaTypa COJICH.

0,6

JA3/0,5
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TpuBHabHbIC Ha3BaHUA HEKOTOPBIX CONIEH.
Haxoxaeuue B mpupozne. Munepansl. Ilonyyenue
CpeJIHUX, KHCIIBIX, KOMIUIEKCHBIX COJIEi.

TIpuMeHeHue coseH.

Onpexenenne cpexHuX conel, obmas

XapaKTEepUCTHKA, KacCHHKaLMA, HOMEHKIIATYpa.

CoBMenieHH . TpuBHaNEHEIE HA3BaHUSA HEKOTOPHBIX CONEH.
31. Anpens . bazoBbii Cpeanue conu . . 0,6 13/0,5
Blit (T+11) Haxoxzenue B npupone. O6mue cBOHCTBa CoMel.
TTpusHaky KauecTBEHHbIX peakuuii ¢ 06pasoBanueM
couneii. Pasnoxenne coneil (HUTpaToB U KapOOHATOB).
CosmelieHH . OtipejiesieHUe KMCIIBIX COJICH, HOMEHKIIATypa.
32. Anpenb . BazoBuIit Kucnsie conu . 0,7 J3/0,5
: » BIX (T+IT) XuMHYeCKHe CBOUCTBA U NONYYEHUE KHCIIBIX COJEH.
OO6iwast XapaKTEPUCTHKA KOMILUIEKCHBIX CONei, HX
CoBMcIICHH . cocTaB. KoMNIeKkcHbIe COeIHHEHHS aMiOMUHNIA,
33. Anpeinb . ba3oBurit KoMIutekcHbie conn 0,7 A3/0,5
- -~ |-~ bt (T+) - uuHKa, 6epwis. Homenxratypa. XuMuuecKue -
CBOMCTBA KOMILUIEKCHBIX CONEH.
O6o6ureHne MaTepuana 1o coisaM. 3aKperieHne
34. Amnpenb [lpakTyka ba3oBsiit Ilpaxtuxa | Conn TEOPETHYECKOH YacTH Ha PEIICHHH MPaKTHYECKHUX 1,8 A3/1

sananuil KHM OI'3 Ne 7, 9, 10, 12.
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IonaTHe «xauecTBeHHbIE peakuuny». KauecTseHuble
peaxiuy Ha KaTHOHBI M aHHOHBI B PacTBOpE
(xnopua-, cynsgar-, kapboHar-, hocoar-,

FMAPOKCHUA-HOHBI, MOHBI aMMOHU3, Gapusi, cepebpa,

B3aHMMOCBA3b MEXIY KIacCaMH HEOpraHHYECKHX
coennHenuil. Pemienne KUM OI'D Neo 21.

CoBmeneHH _ | KayecTBennsie peakuuu
35. Anpeins . basoBsIit KaJblMsl, MEIM M xene3a). IHAUKaTopel U u ux 0,8 A3/1
b (T-+I) Y MHJHMKATOPbI
M3MEHCHHE OKPACKH B Pa3HBIX Cpeaax.
KauecTBeHHBIE peakuyy Ha ra3000pa3Hbie BELECTBA
(xMcnopoa, BonOpoA, YHIEKUCbIH ras, aMMHaKx).
ITpumeHeHHe B aHANIUTHYECKOH XHMHH.
_ 3aKpenaeHue TCOPETHICCKUX 3HAHHUHM IO TeMe
CoBMmenieHH . | Jaiidxaxn no pemenuio
36. Anpenb Ba3oBsiit . «KayecTBEHHBIC pEaKIMH» U pELICHHE 0,3 13/0,5
bl (T+1) 3agaHuid Ne9, 10, 12 .
npakTHyeckuXx 3aganuit KUM OI'D Ne 12, 17.
IlpaxTuka | 3axperuieHHe TeOpeTHYECKUX 3HAHUI 110 TeMaM
37. Armpeins IIpakruxa bazoBwiit | KauecTsennnie peakuuu | obuine CBOHCTBAa HEOPraHHYECKHX COSNMHEHHUH U 1,5 A3/1
Y MHAMKATOPEI KayeCTBEHHbIC PEaKLIUH.
IMonsTue «reneTnyeckas cBA3b» B XUMUK. Pemenue
. LIETIOYEK NpeBpalleHUi, TOATBEPKAAIOLHX
38. Anpems IpakxTyka bazopeiif | ['eHeTHUecKuE Lenoyku 23 A3/1

Monyns 3. O6urye XHMHUECKHE CBOMCTBA
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Ha 3ausatun sxcnepr OI'D no XxuMuu BMECTE €

39.

Anpenb

CoBmMmelleHH

blif (T+10)

BazoBniit

3aHATHE C IKCIEPTOM

ora

y4YEHHKAaMH pa3OUpacT KpUTEPUM OLICHHBAHU

3agaHui BTOpOH YacTH.

Monyns 4. XuMugeckue 3a1ayn

40.

Anpenb

CosMerneHH

bI# (T-+1)

Ba3zoBnii

3ajmaud Ha MacCOBYIO

A0

Ormnpenenenue «Maccoas nonsa». HaxoxaeHue
MacCOBO#H JIOJIM 3JICMEHTA B CJIOXKHOM BEILLIECTBE.
OTHOCHTENBLHAs aTOMHAs1 Macca, MOJIEKYJIsIpHAs
Macca. Pemnenne KUM OI'D Ne 18. Haxoxpeuue
MaccoBOM JOJIH pacTBOPEHHOIO BEILECTBA B

pacrBope.

0,7

A3/

41.

Armpenb

CoBMellleHH
Blif (T+M)

ba3oBbii

3agauu Ha pacder

peakuuu

OnpejieneHne «KONMYECTBa BELCCTBa. EqMHUIBI
M3MepEeHHs KONIMYECTBEHHOH BenMInHbL. DOpMyIbI
Ha HaXOXKIEeHHe KoJIHuecTBa BelecTa. Pacu€Thl
MacChl BELECTBA WIIH 00bEMA ra3oB 10 H3BECTHOMY
KOJIMYECTBY BELLECTBA, Macce 1iu 06bEMY OHOTO U3

Y4aCTBYIONIMX B PEaKI[UH BEIECTB.

0,8

J3/1

42.

Anpenb

IIpakTuxa BazoBbiit

IIpakTuka | XumMuyeckue

3again

3aKperuieHHe 3a1a4 Ha OTIPEIEICHAE MacCOBOH JIONH
371EMEHTa B CJIOXKHOM BelecTse. [1pobaeMsl

6e301acHOro UCNob30BaHMUs BEILECTB U

XHMHYECKHX PEaKLMii B IOBCETHEBHOM XKH3HH.

1,8

a3/1
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BblunciieHHe KOJIMMECTBa BEIIECTBA, MAcChl Ml
001€Ma 110 KOMUYECTBY BELIECTBA, MACCE UM 00BEMY
OJTHOTO M3 PeareHTOB HIIM NPOAYKTOB PEaKIUH.
Brruncnense MaccoBoi J0MH pacTBOPEHHOIO
BEILECTBA B pacTBOpPE. PellicHHe NPakTHIECKUX 3a/1a4
KHMM OI'D Ne 19, 22.

Monyib 5. Xumus 3neMeHTOB

13.

Anpens

CosMmeleHH

Blif (T+I)

Bazoselit

Bonopon

Crpoenne atoma Bogopona. [lonoxenue B Tabnuue
Menneneesa B I A rpynne (VII A rpymne).
Ocnosusie coenpnenus. Munpumst. [Tepokcun
Bozopo/a. Gu3NYECKHE U XUMUYECKHE CBOJCTBA
npocroro Belectsa. [lomyuenue Bogopona.
Cobupanne MeToOM BHITECHEHUS BOABI U BO3AYXA.
Annapar Kunma. KauectBeHHOE 06HapyskeHne

Bofopona. [lppumeneHue Bogopona.

0,6

H3/1

14.

Anpenb

CoBMellEeHH

bl (T-+10)

ba3osrlii

T"asoreHs!

Ilpencrasurenn VIIA rpynnel. DnexrpoHHas
KOH(Urypalus BHEUIHETO CJ108 aTOMOB TaJIOr€HOB,
BaJIEHTHBIE EKTPOHBl. CpaBHEHHE CBOHCTB
rajoreHos no rpymnne. Haxoxaenue B npupoge.

XapaxrepHble puzngecKue CBOMCTBA MPOCTBIX

0,6

A3/1
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BEIIEeCTB, XapaKTePHbIE XMMH4ECKHE CBOMCTBA U

Croco6rl nosryyeHus. [IpuMeHeHue raJoreHoB.

45.

Arnpens

IIpakTHKa

bazosbiii

ITpaxTtuxa | Bonopon u

raJIOrCHEI

3akperuienre Marepuana rno reMam «Bozopom»,
«anoreHs, «CoeqHHEHN TaJIOrTeHOBY». Pelenue
[PaKTHYECKUX 3aaHui, B TOM uucie 3axauuit KUM
OImNe1,2,3,4,5,6,8,9,10.

1,9

A3/

46.

Anpens

CoBMemeHH

bIif (T+I1)

ba3zoBuiit

Kucnopon

Ionoxenne kucnopoaa 8 Tabnuue Meuneneesa.
CrpoeHHe aToMa KMCI0pOAa, YIEKTPOHHAs!
KOH(HUTYpaLys, BaJlEHTHbIE 3JIEKTPOHEI.
Asutorpornssie MonuduKauy (KUCJIOpo, 030H).

Ocuosueble coeqaHenus. OKCHIIBL, IIEPOKCHBI,

Hagnepokcuzabsl. Pusngeckue CBOHCTBA MPOCTOro - |- -

BemiecTBa. XUMHYECKHE CBOMCTBA IIPOCTOTO
semecTsa. [omyuenne kucnopoza B naboparopuy,
METO/I BHITECHEHHA BOJIbI U Bo3Ayxa. [lonyueHue B

npomblnieHHocTH. KauecTBEeHHOE OMNpeieneHune

KHcliopona. anMeHeHHC KHCIIOpOaa.

0.7

A3/1

47.

Anpenb

CosMelieHH
blii (T-+1I)

BazosBblit

Cepa

Tonoxenue ceprl B Tabnune Menaeneesa. CtpoeHue
aToMa Cephl, HNEKTPOHHasA KoH(HUryparus,

BAJICHTHRIC JJICKTPOHEI. AJIJIOTpOI'IHBIe

0,4

I3/1
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Moaudukaimu cepsl (poMOuyeckas cepsl,
MOHOKIJTMHHAA, IacTH4Yeckan). dusnueckue u
XUMHYECKHE CBOHCTBA cephl. [lomyyenue u

OCHOBHbIE C(hepbl NPMMEHEHHS CEPBI.

Coennnenus cepsi. CepoBoIOpOI: MONyUEHHE,
(u3nyecKue CBOHCTBA, BOCCTAHOBHTEIILHBIC
csoiictBa. Cynsduasl. KHCTOTHBIE OKCHIIBI: OKCH]L

cepsl (IV), oxcun cepsl (VI), ux pusmiueckue u

BaJICHTHBIE MEKTPOHEL. [IpocToe BemecTBo u

CoBMelIeHH
18. Anpeinb (cm) bazospbiit Coenunenus cepbl xuMuyeckue cBoiictsa. CepHas KHCIIOTa KaK 1 A3/1
biH (T
. BaKHEHLIee COEMHEHHE cepbl: e€ pu3ndecKue u
XMMHYECKOE CBOHCTRA (pa36aBicHHON U
- KOHIIEHTpHpOoBaHHO#). TexHnka 6e30MacHOCTH MpH
paboTe ¢ KOHLIEHTPUPOBAHHOM CEPHO KHUCIOTO}.
3axperuieHue Marepuana no remam «Kucnopony,
.| Hpaxruka | Kucnopon u «Cepa», «CoenriHeHHs Cepbl» Ha PELLICHUH
19. Anpenb ITpakTuka ba3oBeiit 1,2 J3/1
cepa npaktrueckux 3aaanmnit KUM OI'D Ne 4, 5,6, 7, 8, 9,
10, 16, 21.
. [Tonoxxenue a3ora B Tabnuue MeHzeneesa.
i . CosmenieHH . CeoiicTBa a3oTa Kak
50. Maii . ba3oBbiit CrpoeHue aroMa a30Ta, 3NEeKTPOHHAsA KOH(HUrypaims, 04 A3/0,5
BIA (T+) IIPOCTOrO BEILECTBA
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asoTcozepxauye coeauHeHus. Haxoxnenue B
npupozne. Ouznueckne ¥ XMMHYECKUE CBOICTBA
npocToro BemecTsa. [lomydeHne H OCHOBHBIE ChEPHI

INPpUMMCHCHHA a30Ta. prl"OBOPOT a3oTa B NpUpoac.

51

CoBMelLeHH

bI# (T+)

Basosriit

CoeauHeHus a3ota

Hurtpunsl. Pax okcnoB a3oTa, 0TBEHAIOMWINX
Pa3IMYHBIM CTENEHAM OKUCIICHHS a30Ta.
Knaccruduxanys okcuaos a3ora, Gusnyeckne
CBO#CTBa. A30THCTas KHCIIOTa, HUTPUTHI. A30THas
KUCIIO0Ta, €€ cnocobbl fony4eHus, GU3n4eCcKUe U
XMMH4ECKUE CBOMCTBA (pa3baBiieHHOH’ U
KOHLICHTpUpOBaHHOI1). TexHuka 6esonmacHocTy Npu
paboTe ¢ a30THO# KHCNOTOMH. 3arps3HeHHe
okpyxatouiei cpeasl. OcHOBHbIE Cdepsbl
IpUMEHEHHS a30THOHU kucnoTel. Hurpars! u ux

3HAYCHHUC.

08

HA3/0,5

52.

Maii

CoBMeLIeHH
B (T+11)

BazoBwIit

AMMHMAK H COJIH

aMMOHHA

AMMHaK, cTpoeHHe ammuaka. Pusnyeckue cBoiicTBa.
Bozauniit pacTBOp aMMHaka (HalATRIPHBIA CIIHPT) U
€ro OCHOBHbIC CBOHCTBAa. XMMHYECKHE CBOHCTBA
ammuaka, [Ipumencaue. OOpasoBanue HOHA
aMMOHHA N0 AOHOPHO-AKLEIITOPHOMY MECXAHU3MY.

KauecTBeHHOoe OINnpenciceHnue HOHa aMMOHH. Conu

0,6

A3/1
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aMMOHMSA: CIIOCOOB! NOJyueHHs, PU3UIECKHE H

XHMHYECKHE CBOICTRA.

CoBMellieHH

blif (T+1T)

- ba3oBbiit

®ochop

Ilonoxenue docdopa B Tabnmnue Menneneesa.
CrpoeHnue aroMa ¢ocgopa, 3NeKTpOHHAs
KOH(HTYpaLWA, BAJIEHTHHIE JJICKTPOHBI.
Ajutotponnsie moaubukammu ¢docdopa (Gesnniii,
KpacHbIH 1 4€pHbIit), pusnueckre cBOWCTRa.
Xumudeckue cpoiictBa docdopa. IlomyueHne u
OCHOBHbIE cepsl npumeHeHus. CoeauHeHus
docdopa. Pochun: cpaBHEHHE OCHOBHEIX CBOMCTB C
amMMHaKoM, OKCHAH docdopa, oprodochopuas
KHcnoTa, pocdaTsl. PU3HYECKHE U XUMHYECKHE

cBOicTBa coenunenui docdopa.

0.7

13/0,5

Maii

[TpakTyka

BazoBbiit

IMpaktuka | A3oT 1

docdop

3akperuieHHe MaTepyaia 1o TeMaM «A301»,
«CoenuHeHns a3ota», K AMMMaK H COJIM aMMOHHAY,
«®Pocdop» Ha pelIEHHH TIPAKTHYECKHUX 3a1aHWi
KM OI'D Ne4,5,6,7, 8,9, 10, 16, 21.

1,9

II3/1

Maii

CoBMelleHH

bt (T+1I)

Basosbiit

Yrnepon

INonoxxenune yriepona B Tabnuue MeHaeneesa.
Crpoenue atoMa yriepona, dMeKTPOHHAsN

KOH(HIypaLus, BaJICHTHRIEC MJICKTPOHBI.

0.5

13/0,5
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AnsotpornHele MoauHKaLHHU yIepoaa (ammas,
rpadurt, kapbuHs, pynnepensr). CoenHeHUs
yriepoja. HaxokAeHUe B pupose. Punyeckue u
XMMHYECKHE CBOHCTBA NPOCTOIO BEILECTBA.
[MomyueHue ¥ OCHOBHbIE CHEPb! IPUMEHEHHA
yriepona. YrapHbli ras, yrIeKMCIRI ra3, yroisHas
KUCJIOTa — TIOJIyYeHUe, (Pru3nvecKne M XUMHYECKHe

cBojicTBa. KpyroBopor yrieposa B pupoze.

56.

Mai

CoBMellIeHH
piit (T-+H0)

Ba3oBeii

Kpemuuit

IMonoxenue kpemHua B Tabnuue Menjeneesa.
CrpoeHue aToma KpeMHHS, IEKTPOHHAA
koHGUrypauus, BaleHTHhIE 21eKTpoHkl. [IpocToe
BEILECTBO H COeAHHEHNS KpeMHu. Haxoxaenue H

pacnpoctpaHeHHe B npupoae. Pusnueckue u
XMMMYECKHE CBOHCTBA IPOCTOrO BEIIECTBA.
[TosryycHue ¥ OCHOBHEIC Cephl TPHMCHCHUSA

erMlefx u ero coequHenuii. Oxcua kpemuus (IV),
KpEeMHHEBasA KHCIIOTa — MOJIYYeHHeE, Gpusnueckue 1

XMMHYECKHE CBOHCTBA.

0.3

13/0,5

57.

CosMmellieHH

BIH (THI)

Ba3oBblit

11 u I3 meTanne!

I pyIsl INCTIOYHBIX WEIOUYHO3EMEIBHBIX MCTAJUIORB!

o011as XapaKTepUCTHKA. DJIEKTPOHHbIE

KOH(HUTYpauuu BHemHero ciof. CpaBHEHHE CBOMCTB

0,7

A3/0,5
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3JIEMEHTOB 1o rpynmnaM. dusndeckue cBoiicTa
IpPOCTHIX BEIECTB, UX XapaKTepHble 0COOCHHOCTH.
XHUMHYeCKHE CBOMCTBA C NPOCTHIMH H CIIOKHBIMH
BeulecTBaMu. CoeIMHEHHUS IIEAOYHBIX H

IICJIOYHO3EMEIIBHBIX METANJIOB.

TMonoxeuue amoMunua B Tabnune Mennencera.
Crpoenne atoMa, anexTpoHHas koHHrypauws,

BQJICHTHBIC 3JICKTPOHEI. ®du3nuecKHe ¥ XHMUYECKHE

) . CosmermenH . . .
38. Maii BazoBniit AnoMHHUNH cBoiicTBa antoMHHug. CoeaMHEeHUs ATIOMUHUA. 0,7 J3/0,5
blit (T+1) . .
ITonarue «AMdorepHOCTE». OCOOEHHOCTH peakiuit
C pacTBOpPaMH M pacruiaBamy menoyeii. Ionyuenue.
[lprMeHeHNe alllOMMHHSA B IPOMBILUIEHHOCTH.
Tonoxenue xenesa B Tabmune MeHpeneesa.
Crpoenue aroma, 3JieKTpoHHas koHuUrypauwusi,
i CoBmeneHH 5 BAJICHTHBIE IEKTPOHBI. YCTOHYNBEIE BAICHTHOCTH
39. Mait Ba3zoBbIit XKeneso . 0,7 13/0,5
bIit (T-+m) xesie3a. PU3NYECKHE U XUMHYECKHE CBOICTBA

IpOCTOro BEMICCTBA. CoenuHeHus xenesa.

HOle‘lCl‘Il/lC H [IPUMECHCHUC XKeJ1e3a.

Mognyns 6. XuMUS U )KU3HD
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[MonsTtre «cMecu». Buasl cmecei. [Ipurorosnenne
pactBopoB. Cnocobs! pa3feneHus OAHOPOIHBIX
cMeceii (BhINapHBaHye, KPUCTAIUIH3ALHS, TIEPETOHKA)
Y HEOAHOPOAHBIX CMECEH (OTCTauBaHHe,
. CoBmerieHH . CMecH 1 ux crnocoOsl
60. Mait . Ba3oBbIit ¢unsrpoBanue, HAMarHUYUBaHNE). 3HAKOMCTBO C 0,6 13/0,5
I (T-+11) paszneneHus . .
naGoparopHoil mocynoi 1 060pyI0BaHHEM
(TepMOCTOMKHIi cTakaH, Yalllka Ui BbIIapHBaHHA,
JeTUTENbHAS BOPOHKA, LITATHB, CIIMPTOBKA).
Pemienne KM OI'D Ne 16.
INpaBusa paGoThl B XMMHUECKO# 1a6opaTopuH.
Texunka Ge3onacHoctu. [Ipobnema 6e3onacHoro
. CosMeleHH _ | Texnuka 6e3omacHoCTH B .
61. Maii . bazoBbiit HCIIO/Ib30BAHHA BEIIECTB U XUMHYECKUX peaKIHi B 03 J3/0,5
BIH (T-+11) XHMM. 1abopaTopuu . S
NOBCEAHEBHOM XU3HU. BbriTOBasg XUMHYECKas
rpamotHocTh. PemieHne KM OI'D Ne 16.
Jlakipxaku s .
. CoBMelneHH . ' 3akpenneHue TEOPETUYECKUX 3HAHMM 110 TEMe
62. Mait . Bazoseiit | BermonHeHus Nel2, 17 u 0,3 J13/0,5
Blif (T+I) KayeCTBEHHbIE peaKlUH.
23
. PelneHue 3KCIEpUMEHTANBHBIX 33/a4 Ha Oase
. CosmeleHH . XUMHYECKUH
63. Mati . Baszossiit nony4enHbix marepuaiios. Pemenue KM OI'> Ne 2 Aa3/1
bl (T+) 9KCIEPHMEHT
23. IToaroToBKa K 3K3aMEHALMOHHOMY BBLIIIOJTHEHHIO
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3ananus KVIM OI'D Ne 23. [IpaBuna orGopa npo6 u
CMEIIMBaHMs BEIECTB, COOMOAECHHE MPABHII TEXHUKH

6€e30MacHOCTH.

Monyns 7. [TpoGHEIit Bapuant

Bce 3amanus KMM OI'D ans 3akpervieHus

4. Anpens IMpaktuxa ba3zoBsrit [TpoGnelit BapuaHT A3/4
IPOHIEHHOFO MaTepHaIa.
Bce 3apanus KMM OI'D nns 3akperuieHus
35. Anpens IMpakTuka Ba3oBsrii IIpo6Helii BapuaHT N13/4
NpO#IEHHOrO MaTepHana.
1 S Bce 3apanua KM OI'D ans 3akperuieHHa
36. Maii Ilpakruka bazoBbiii IlpoOHBIif BapHaHT J3/4

NpPOHACHHOTO MaTepyaa.
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Tpnioxkenue 2. IlepedeHs peKOMEHIOBAHHDLIX YHEOHBIX M METOANYCCKHX

MAaTepHAJIOB, 3J1eKTPOHHBIX 06pa3oBaTeabHbIX pecypcos (OP)

Vuefuas JIMTEPaTypa H AONOJHHTE/IbHbIE 00pa3oBaTebHbIC peCypChl:

e Ta6puensu O.C. Ocrpoymor M.I., Crmanxos C.A. Xumus: 9-i kiacc: 6azoBbi
ypoOBeHb: yueOHMK; 5-¢ H3maHue, mepepaboTaHHOE. AKIMOHEPHOE 06mecTBO
«HsparensctBo «IIpocBemerue», 2025 r.

HAnTepHeT-pecypchl:
e Poccuiickas 31eKTpoHHas wxona. Xumust 9 kiace. [DnekTpoHHbIA pecypce] —

https://resh.edu.ru/s ubject/29/9/

e ChemNet: nopran GpyHIaMEHTAILHOTO XUMHYECKOro 06pa3oBaHus [DNeKTPOHHBIH

pecypc] — https:/www.chem.msu.ru/
o OCHOBBI XHMHHU: 00pa30BaTENbHEIH CAHT UL IUKOJIBHUKOB U CTYICHTOB

[PnexrponHsiii pecypc] — http://www.hemi.nsu.ru/

e WebElements: 0HNaitH-CIPaBOYHHK XMMHYECKUX 3IEMEHTOB [DNEKTPOHHBIN

pecypc] — https:/webelements.narod.ru/
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