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Paznen 1. KoMILJIEKC OCHOBHBIX XapaKTEPHCTUK NPOIrpaMMbl
1.1. IHosicHuTEIbHASA 3aNHMCKA

JlomonuutensHas  obmeoOpa3oBaTenbHas — mporpaMma  —  JIONOJHMTENBHAA
obuieobpasoarensHas (06Lepa3BHBalONIas) NporpaMMa «IKCHpecc-Kype @JIEII dunan.
Xumust. Nel» (11 knacc) HanmpaBliieHa Ha YIOBJETBOpeHHe 0Opa3oBaTeNbHBIX noTpebHOCTEH
obydatoluxcs B NiaHe noprotoeku kK Ennmromy locymapcTBEHHOMY Ox3ameny (EI9) mo
xuMuH. TIporpaMma no3pomseT ofy4arommMes LEJICHANpPaB/ICHHO HCIONb30BaTh MaTCPHAITEL
nporpammsl U ¢opMar 0OydeHHs Kak JOMOIHHMTENBHYIO MOATOTOBKY K roCy/IapCTBEHHOM
uToroBoit arrecraunn B Qopmare Emuxoro TocymapcrBennoro Oksamena (EI'3) mo

npeamMeTy «XHMHS».

1.1.1. AKTyaJ abHOCTh

Heo6x0omMMOCTh paspaboTKH JOMONHUTENBHOH 061e06pa3oBaTeIbHOMN NPOrpaMMbl
06yCIIOB/IEHa 3aIIpOCOM CO CTOPOHBI 00YYAIOIMXCS H HX POAUTENEH Ha HEOOXOAUMOCTh
pean3aLHiy HHAMBHAYAIbHBIX 00pa30BaTeNbHbIX 3aIIPOCOB, YIOBIECTBOPEHHS
[I03HABATENbHBIX IIOTPEOHOCTEH 10 MPEAMETY.

JlononuuTensHas obieobpasoBaTenbHas nporpaMma paspaboTaHa Ha OCHOBE psa
HOPMATHBHEIX JOKYMEHTOB, ONPEAEIAIOIMX IPABOBbIE NO3HLIHH H CTPaTerHYeCcKHe
NepCHEKTHBEI Pa3BUTHS IOTIONMHHTEIRHOTO o6pasosanus B Poccuiickoii ®enepanuu:

e denepaneHsiil 3axkon Poccutickoit Penepanpm ot 29 ackabps 2012 rona Ne 273 —
®3 «O6 obpaszosannm B Poccuiickoit denepannny,

e [Ipuka3s MunucrepcTsa npocseteHus PO ot 27 uronsa 2022 r. N 629 «O6
yrBepxaeHnyu Iopsiaxa opraHusaLyy 1 OCYILECTBIICHHA 06pa30BaTeIbHON AeTebHOCTH 110
JIOTIONIHHTENILHBIM 001e00pa3oBaTeIbHBIM IIPOrpaMMaM»;

e TlocraHoBinenue ITaBHOTO TrOCYIAapCTBEHHOTO CaHMUTapHoro Bpaya P® ot 28
centabps 2020 . Ne 28 «OG yreepxneHuH caHuTapHbix mpaBun CI1 2.4.3648-20
"CaHMTapHO-3ITHIEMHOJIOTHYECKHE TPeOOBaHHA K OPTaHM3alMAM BOCNHTaHHA H 0Oy4eHHA,
OT/bIXa U O3JOPOBIICHHUSA JETEH H MOTOJEKH,

e Crparerus pasBuTHs BocnuTaHusa B Poccuiickoit denepaiyu Ha nepuon ao 2025

rona, yrBepxiaeHHoii pacropsokeHueM [IpaButensctBa P® ot 29 mas 2015 . Ne 996-p;



® Pacnopsoxenue IlpaButenscTa P® or 31 Mapra 2022 . Ne 678-p O6 yTBepXKaeHHH
Konuenuun passutus nononuurensHoro obpasosanms gereii a0 2030 r M ruiaHa
MEPONPHSTHIA 110 ee peaTn3alinm;

® 3axoH Pecriy6nuku Tarapcran ot 22 uwions 2013 rona Ne 68-3PT «O6
obpasosanun» (B pex. 3akoros 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 4aCTHOTO YUPXIUCHHA JONOIHHTENbHOrO 06pa3oBanns «OHnaiH-1IKona

NOJrOTOBKHU K 7k3aMeHaM « YMHAS LIKOJIA .

1.1.2. OTanunTe/ILHBIE 0COGEHHOCTH NPOrPaMMBbI M HOBH3HA

Hannas obpasosarenbHas mnporpamMMa pa3paboTaHa ¢ y4€TOM COBPEMEHHBIX
TCH/ICHUMH M MEPCTIEKTHB Pa3sBUTHA THCTaHLMOHHOTO 06yuenus. [Tporpamma obecneunBaeM
NEePCOHANM3HPOBAHHEI H HMHHOBAaLUMOHHBIA mMoaxox k oOpasosanuio. Ilomxox, B cBOMO
oyepelb, OCHOBAaH Ha OOIIMPHOM MEarorM4eckoM OMNBITE aBTOPOB M ABJIAETCA YHHKAIbHEIM

NPOLYKTOM, YBa)XXalOLUM aBTOPCKHC MpaBa.
1.1.3. Aapecat nporpamMmbsI

[Tporpamma opueHTHpoBaHa Ha obydarowmxcs 16 — 18 ner u chopmuposana ¢
YYETOM MCHXOJIOro-TeNaroruyeckux ocobeHHocTelt passutus aereii. Coctas Kypca

XapaKTepU3yeTCA KaK PasHOBO3PACTHBIN U TOCTOSHHBIH.
1.1.4. ®opma obyuenns

3aounasi, C MPUMEHCHUCM AVCTAHIHOHHBIX 00Pa30BaTCIBbHBIX TEXHOIOTHI U

WEKTPOHHOTO O0yUeHHs.
1.1.5. O6bem I[Iporpammbi
[Iporpamma paccuutana Ha 2 Mecsa obydenus. O6beM mporpaMMel coctapnset 240

aKaICMHYECKHUX YacCoB.

1.1.6. OcoGenHOCTH OpraHu3annyu 06pa3oBaTeJILHOr0 MPoOLECCa

1.1.6.1. ®opma peannzanuu Iporpamms:



I pynmnoBas MM HHOHWBHAYyaJIbHAA pa60'ra; ]’)360'['3 C aBTOPCKHMH 3aJaHHUAMMH,
H3YyYCHHC COLEPXaHuA 1 IPUMCHCHUA q)aKT OB B KOHKPCTHHIX TEKCTAX, OTBCThI HA
MOCTABJICHHBIC BONPOCHI KaK pe3yjibTaT CaMOCTOATCIILHOIO PCIICHUA NPCAMETHBIX 33/1a4 »

aHaxM3a JaHHBIX, PEIICHUE TCCTOB, HANMMCaHUE OTBETOB B 3a/1aHUAX C Pa3BCPHYTLIM OTBETOM.

1.1.6.2. Oprannzanuonnsie Gopmbi 00yueHus

O6yuenwue 1o ITporpaMmMe npeAcTaBIAeT COOOM 3aHATHSA 10 TEOPHH U MPAKTHKE.
3aHATHSA MPOBOJIATCA C HCIIONB30BAHHEM ayTHOBH3YaIbHOTO opMaTa, CHHXPOHHOH H
acHHXpOHHO#H koMMyHMKaluu. CoCcTaB Kypca XapaKTepU3yeTcs Kak pasHOBO3PaCTHBIH,

NOCTOSHHBIM.
1.1.6.3. PexxuM 3aHATHIA

TIpomOKUTENBHOCTD 3aHATHIT M3MeEpPAETCA B akaAeMUUeCKuX Yacax. Konnuecteo
4acoB B HENENIO BApbUPYETCs B 3aBUCUMOCTH OT KOJIMYECTBA 3aHATHH B HEAEIIO, OT

CIIOKHOCTH MarepHana, TPaHCIHUPYEMOTO Ha 3aHATHH.
1.2. Heas ¥ 320241 NPOrpamMmbi
1.2.1. Heas IIporpammet

CdhopMHpoBaTh LIETOCTHYIO CHCTEMY XMUMHYECKHUX 3HAHUH, HEOOXOAUMBIX AIst
OCO3HAHHOTO IIOHMMaHHA B3aHMOCBS3eH MeX 1y CTpOEHHEM, CBOHCTBaMH M TIPUMEHEHHEM
BeiecTs. IIporpaMma HarpaBiICHA Ha COBEPILICHCTBOBAHNE HABBIKOB aHANIM3a, CHHTE3a H
pacueTa XMMHYECKHX IIPOLIECCOB, @ TaKKe Ha LIEJICHATIPABICHHYIO MOANOTOBKY K YCIIEIIHOM

caaue ET'D no xumum.
1.2.2. 3agauu IIporpammet

HoctrkeHne 0CHOBHbIX ueneii IIporpaMmMsl NpeanosaraeT peileHne CAeayoLux

B3aMMOCBsA3aHHBIX 3a/1a4.

1.2.2.1 IlpeameTHBIE
® y3HaTh OCHOBBEI TEOPETHYECKOH XMMHUH;

® Y3HATh HpeIAMET XMMHHU, MECTO XUMHM B €CTCCTBO3HAHHUH,



® y3HaTh BaKHEHIIINEe XMMHUYECKHe TIOHATHS;

® y3HAThb OCHOBHbBIC THIIbl PEAKLIUH B HEOPraHHYECKOH U OPraHHueCKOi XUMUH;

® y3HaTb OCHOBHEIC 33aKOHBl XHMMMHU: 3aKOH COXPaHCHHS MAacChl BCINECTB,
TICPHOJIMYUCCKUH 3aKOH, 3aKOH TTOCTOSHCTBA COCTaBa, 3aKOH ABOTAJIpo;

® Yy3HaTb OCHOBHBIE TEOPDHHM XHMHH: CTPOCHHUS arToMa, XHMHYECKOH CBA3M,
NCKTPOIHTHIECKOM AUCCOUHALNH, CTPOEHHA OPTaHUYECKUX COCAUHEHHIA;

® y3HaTh KIACCHOHMKALMIO W HOMEHKJIATYpy HEOPraHHWYECKHX M OpraHHYECKHX
COCIHHECHHIA;

® y3HaTh BELIECTBA U MaTepHAJIb, LIUPOKO UCTIONb3yeMble B NIPAKTHKE;

® y3HaTh Ccreuu(HKy HOPMATHBHBIX aKTOB M KOHTPOJIBHO-H3MEPHTENBHBIX
Marepuanos Ha EI'D no xumun.

® OBII3ICTh OCHOBHBIMM XMMHYECKHMH MOHATHAMY U JCHUHALIAAMMY;

® OBaJeTh XMMHYECKOH KOMIIETEHIIHEH BBITYCKHUKOB MPH BHINOJHEHHH YacTH C
IK3aMEHAIUOHHOMN paboThI.

® OBIIAJICTH [IPOYHOH 0a30¥i yMeHMH N0 CHCTEMaTH3alMH pasHOoOpa3Hoi

XHMHYECKOH uH(OpMAlINH,
1.2.2.2. MeranpeameTHbie

® pa3BHBaTh y 00y4yalonIuxcs CocoGHOCTb CAMOCTOSTENBHO CTAaBHTh yYeGHbBIE LIENH,
¢dopMyIHPOBATH 331a4H, a8 TAKXKE NOLUEPIKMBATL HHTEPEC U MOTHBALIUIO K [MO3HAHHIO.

® Pa3BHBATh JIOTHYECKOE M KPUTHIECKOE MBIILICHHE, YMEHHE aHAIN3UPOBATh,
KnaccuULMPOBATE, BEIABIATE 3aKOHOMEPHOCTH U CTPOHTE apTyMEHTHPOBAHHEIE BBIBOJEL.

e dpopMupoBaTh yMeHHE ) (PEKTHUBHO MPHMEHATD 3HAHHUA W HABBIKH /IS pelleHUs
y4eOHBIX 3aJ1a4, BK/II0Yas HECTAHAAPTHBIE CHTYALIUM.

® Pa3BHBATh IMOLMOHAJILHBINH MHTEUIEKT, HAaBBIKM KOMaHAHOM paboThl, yMeHHE
JOTOBapHBAThCS, PEIaTh KOH(IUKTE U apryMEHTHPOBATEH CBOKO MMO3HLIKIO.

® Cr1oco06CTBOBATh Pa3BUTHIO YHHBEpCANbHBIX HaBbIkoB X XI Beka, Takux Kak
CaMOOpraHH3aLys, KOMMYHHKALHs H KOOTIEPALUs.

® MOBLIIIATH YPOBEHb LIH(POBOIT rpaMoTHOCTH, 00y4aTh 3 dexTuBHOMY

ucrnons3oBanuio UKT u nonckoBBIX CHCTCM, a TAaKKC pa3BHBATH MEAHAKOMITCTCHIIHH.

1.2.2.3 JIn4yHOCTHLIE



® BOCITUTHIBATh YBAKUTEALHOE U OTBETCTBEHHOE OTHOLICHHE K CBOEMY OCO3HAHHOMY
BbIOODY;

¢ QopMHpOBATH BHYTPEHHIO NO3HIKMIO 00YYaIOIErocs Ha ypOBHE MOJIOKUTEILHOrO
OTHOLICHHUS K y4eOHOHN AeATEeNbHOCTH, TOTOBHOCTH U CTIOCOGHOCTH K CAMOPa3BHTHIO,
caM0006pa30BaHHIO, CAMOBBIPAXEHHUIO H CaMOpeai3alty;

® OpHEHTHPOBATh OOYJAIOIIKXCS HA TIOHHMAHKE MPHUHH ycrexa B yueOHoH
JEATEILHOCTH, OTBETCTBEHHOE OTHOMIEHHE K IPOLIECCY M PE3yNLTaTy CBOCH
NEATENPHOCTH, B TOM YHCJIE HA CAMOAHAIN3 M CAMOKOHTPOJIL PE3YJIBTaTa, HA aHATIHU3
COOTBETCTBHA PE3YJILTATOB TPeOOBaHHAM MOCTABICHHOH y4eOHOM 1eny;

® pa3BMBaTh OCO3HAHHOCTB BHIGOPA U TIOCTPOEHHS HHAHBHAYATbHOH TPaeKTOpHH
o6pa3oBanus Ha 6a3e OPHEHTHPOBKH B MUPE NpoeccHii ¥ IPOPECCHOHANBHEIX
NPEANOYTEHHH, C yIETOM YCTOHYMBBIX 103HABATENLHBIX HHTEPECOB;

® (OpMHPOBATH LIEIOCTHOE MUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY
YPOBHIO Pa3BUTUA HaYKH 1 OOIIECTBEHHOM NPAKTHKH, YYHTHIBAIOIIHE COLHANLHOE,
KyJIBTYPHOE, I3bIKOBOE, IyXOBHOE MHOr0OGpa3ne COBPEMEHHOT0 MHpa;

® (HhopMMPOBATH KOMMYHUKATHBHYIO KOMIIETEHTHOCTb B OOLLIEHHH M COTPYAHHYECTBE
CO CBEPCTHHKAMM, AE€THEMHU CTAPIIETO ¥ MITAJILIErO BO3PAcTa, B3pOC/IEIMU B MpoLiecce

06pa3oBaTenbHOM, yueGHO-HCCI1eq0BaTeNbCKOH, TBOPUECKOR ¥ APYTHX BHIOB ACATENBHOCTH.

1.3. Cogep:xanue nporpamMmmai

Monyas 0. Kak 3aHnMaTbcs Ha Kypcee?

Teopusi: Mojiyib NOCBALIEH 3HAKOMCTBY Y4EHHKA C KypCOM H C OCHOBaMH 00y4eHHs.

IIpakTuka: —

Monayas 1. 3aganune Ne34

Teopus: -

IpakTuka: Monyns «3aganue Ne34y Hampas/ieH Ha OCBOCHHE METOAHKH PEILICHHA
KOMOHHMPOBAHHBIX PacYETHBIX 3aay U3 BTOpoi yacTH EI'D. YUYCHHKH H3y4aT anropuTMBbI
CTEXHOMETPHIECKHX Pacu€ToB JJIs CMECEH BEMIECTB, BKJIIOYas NapajlIeIbHbIC U
NIOCIIENI0BATENBHBIE PEAKIIMH, HAyYaTCs YUNTHIBATE BHIXO/ MPOAYKTa W YHCTOTY PEareHToB.
[IpaxTHUecKas 4acTh BKIHOYAET pa3bop THIOBBIX CXEM PacyéToB (MaccoBble JOIH, 0OBEMBI

rasoB), aHanu3 peanbHbix 3anaHui EI'D, 0TpaGoTKy BHIYMCIUTCAbHBIX HABBIKOB. OcoOnilii



aKLEeHT AeNaeTcs Ha MUHHMH3aIHIo oMO0K B pacuéTax, BEIOOp ONTHMAIBHBIX

MaTeMaTH4CCKUX METOLOB M KOPPEKTHYH0 HHTEPIPETALHIO XUMUYECKHX AaHHBIX. Moayib
 PasBHBAET HAaBBIKM, HEOOXOMMbIE JUIS YCHENIHOIo BBIMOJHEHUS HanO0JIee CII0KHOTO

PacuCTHOrO 3a/jaHuA YK3aMCHa, obecneunBas yBepeHHOe pemenne 3aaa4 Ne34 B crporom

COOTBETCTBHH C KPUTEPHIMH OLICHUBaHHA.

Monyab 2. ATOMBI, MOJIEKYJbI, BeHIECTBA

Teopusn: YueHuky usyuar ¢pyHIaMeHTaIbLHBIE OCHOBBI XMMHUH [UIA 3afaHuit Nel-5 EI'D,
BKJIIO4as CTPOCHHE aTOMa (SO, NEKTPOHHEIEC 060JI0UKH, H30TOIL]), IEPHOAHYECKHI 3aKOH
(M3MeHeHHe CBOICTB HTEMEHTOB, NEKTPOOTPHLATENBHOCTD), BUABI XHMHYECKOH CBSI3H
(xoBaneHTHas, HOHHAs, META/UTHYECKAs), KIACCHQUKALHMIO BELIECTB (IIPOCThIE/CIOKHBIE,
OpraHUYECKUE/HEOPraHUYECKHUE).

IIpaxTuka: [TpakTiuecKas 4acTh MOXY/IA BKIIOYAET pa36op TUMOBBIX GOPMYIHPOBOK
3afiaHuii 1-5, aIrOpUTME! ONpEIeNCHN 3apsia sApa, YUCIa HEHTPOHOR U THNA CBA3H,
0TpabOTKY PacYETHBIX 3a1a4 Ha COCTaBleHue GOPMYII, a TAKKe aHATH3 PACTIPOCTPAaHEHHDIX
owubOK B 3afaHusX Ha K1accHukauuio BewecTs, Moxyns ofecneuuBaeT npouHyio 6asy
Anst AAJIbHEHALIEro M3YUeHHs XMMHHI Y TaPaHTHPYET S5 nepBHuHbIx Ganios Ha EI'D npu

ITOJJHOM OCBOCHHH MaTcpHaa.

Monyab 3. MaTtemaTHka nepBoii yacru

Teopns: -

ITpakTuKa: YueHUKH OCBOAT aJrOPHTMBI PAacYéTOB: 3a1a4u Ha obparuMele peakuuu (Ne23),
cMecH u pacTBopsl (Ne26), repmoxumus (Ne27), ypaBHenus peakumii (Ne28). Pas6epyt
WabNoHb! peteHN#, TOBYIIKH U THITHYHBIE OWIHOKK. [TpakTHKa BKIHOYACT: pa3top pealbHbIX

3ana4 EI'D, noctenenHoe ycioXHeHHe.

Monyasb 4. O61mas XumMHun

Teopus: Moxyns oxBarsiBaeT yHxraMeHTaIbHEIE pasuenbl: PUO (MONeKyIspHOE, IOJNHOE U
COKpalleHHOoe HOHHOE ypaBHeHune), OBP (anexrpoHublit 6anaHc), onexrpoius
(aHoHEIE/KAaTOHBIE MPOLIECCHI B paciiaBax M pacTBOpax), ruaponus (pH pacTeopos) u
paBHOBecHe (nmpuHuui Jle [arense).

IIpakrnka: IIpakTHyeckas 4acTe MOZYJIS HanpaBiieHa Ha oTpaboTKy 3ananuit EI'D Nel9-22,
29, 30: coctaBnenue ypasaeHuit OBP ¢ yueToM cpejibl, IpOrHO3UPOBaHKE ITPOAYKTOB

INEKTPOIIH3a, paCUCTHBIC 3aJa4YH HA paBHOBCCHEBIC CHCTEMBEI. d)OpMHp}’}OTCSl HaBbBIKH



CHCTEMHOT0 aHaJIN3a XUMHYCCKMX HNpPOLECCOB.

Mony.b 5. OcHOBbLI HEOPTAHUKH

Teopusi: CrcremMarn3upyercs usydenue GyHIaMEHTaBHBIX KIIACCOB HEOPraHUIECKHX
COeIMHEHHUT: OKCHIOB (OCHOBHEIE, KHCIIOTHBIE, aM(OTEPHBIE), ocﬁomnnﬁ, KHCJIOT, colei
(cpenmue, KuCTble, OCHOBHEIE). PaccMaTpHBalOTCs 3aKOHOMEPHOCTH WX CTPOEHHUA,
Homenknatypa [UPAC. Oco6oe BHAMaHHe yAeNsdeTcs B3aUMHBIM NPEBPALCHAAM BEIIECTB.
IpakTuka: OrpabarsiBaiorca 3ananus EI'D Ne6-9: kimaccu(uxauus HeOPraHMIeCKux
BELIECTB, COCTABJICHUE YPABHECHHH PeaKiiii, KaueCTBEHHBIH aHaIH3 (upeHTHOUKADNA
KATUOHOB ¥ aHHOHOB). DOPMUPYIOTCS HAaBBIKY TIPOTHO3MPOBAHHUS NPOJYKTOB PEaKLHH
MeXY pasiIHUHBIMH Ki1accaMH COEMHEHHH. Pe3ynbrar: yBepenHoe pelenue 25% 3ajaHuit

9K3aMeHAaLMOHHOH paboThl.

Moayas 6. XHMHSA HEMETAJLIOB

Teopusn: Mozayib «XHMHIA HEMETAJIOB» OXBATHIBACT CHCTEMHOE H3y4CHUE
(H3HKO-XUMHYECKHX CBOHCTB HEMETAIUIOB (/IEKTPOOTPHLIATEILHOCTD, ALIOTPOIIHA,
OKHCJIHTEbHO-BOCCTAHOBHTENbHAS aKTHBHOCTB) H MX BAXKHEHIUHX COeAHHEeHHH (OKCHIOB,
KHCJIOT, COMel). YUCHHUKH MCCIEAYIOT 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB B IPYINax H
nepuonax [ICXD, BiiIoyas aHOMaIKK GTOpa U KACIOpOaa.

Mpaxruka: TTpakTuueckuii GIOK BKITIOYAET aHAIU3 PEAKIIMOHHOM CIOCOOHOCTH TaJloreHos,
XaNbKOT€HOB, a30Ta M docdopa, yriepona ¥ kpeMHHA. Monyib GopMUpyeT HaBBIKY
NIPOrHO3UPOBAHHS XHMHYECKOTO NOBEACHHSI HEMETAIIOB B PAa3IHYHEIX YCIOBHAX,

Heo6XoauMBble IS BBITOMHCHHMSA 3a1aHuit ET'D Ne6-9, 29-30.

Moayas 7. XumMua yriesoaopoaos

Teopus: VueHUKY U3ydaT KAaCCUPHUKALMIO YIIEBOAOPOIOB (a/1KaHbI, ATIKEHBI, AIKUHBI,
apeHbl), UX EKTPOHHOE CTPOEHHE (Sp*-, Sp?-, SP-THOpUAN3aLNA), CTEPEOXUMHYECKHE
0COGEHHOCTH (IHC-TPaHC-H3OMEPHS, ONITHYECKAsA H30MEDPHS) H 3aKOHOMEPHOCTH H3MEHEHUA
¢u3HUECKHX CBOCTB B TOMOJNOrHYECKHX psifax. ByayT paccMOTPEHE! MEXaHU3MEI KITIO4YEBBIX
peakuyii (pPafMKaILHOE 3aMelenHe, NeKTPOGHIBHOE NPHCOCANHEHHE, aPOMATHYECKOe
3MeKTpOPIIBHOE 3aMELIEHHE), A TAKOKE BHUSIHHE CTPOCHHS YTIICBOAOPOOB HA HX
PEaKLHOHHYIO COCOBGHOCTH (IPaBuiI0 MapKOBHUMKOBA, OPUEHTAaHTh! B 4PEHAX).

TIpakTHKa: YueHHKM OTPaGOTAIOT HABBIKM COCTABIIEHHs yPaBHEHHH XHMHYECKHX peaxuuit ¢

y4acTHeM YIJIeBOJAOPOA0B, HAYYaTCsH NMPOrHO3UPOBATh MPOAYKThI peaKum‘ri B 3aBUCUMOCTH OT
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YCIIOBHi (KaTaJu3aTOpPhI, TEMIIEPATYpPa), OCBOAT METOAb! HACHTH(HKALIMH YIIIEBONOPOAOB
(kauecTBEHHBIE PEAKLIMM HA KPATHYIO CBA3b, PeaKuuu ¢ GpOMHOM BOAOH K pacTBOPOM
KMnOx). Moayne GopMHpYCET CHCTEMHOE ITOHUMAHUE XMMHUH YIIIEBO/IOPOJIOB, HEOGX0IMMOe

JUIsE YCTICIITHOT'O BHINMOIHEHHMS IK3aMEHAIIMONHBIX 3aJaHHM.

Monyasb 8. 3aganue Ne33

Teopus: Moxyns «3ananue Ne33» HanpasiieH Ha GOPMHpPOBaHHE HABBLIKOB PELICHHS
Pac4€THEIX 33124 [0 ONpeAeIEHHUIO MOJNEKY/IIPHOH (OPMYIIBI OPraHHYECKOrO BEIECTRa. B
paMKaxX MOy M3Y4arOTCA aliTOPUTMBI pacyE€TOB Yepe3: 1) MacCOBBIE J0JH 3IEMEHTOB, 2)
MOJIIPHBIE COOTHOLIEHUS NIPOAYKTOB CTOPaHHs, 3) CTEXMOMETPHUUECKHE PACUETEI 10
ypaBHeHHAM peakiuii. Ocoboe BHUMaHHE yAensiercs KOMIUIEKCHBIM 3a1a4aM, BIJIFOYAOIIHM
aHanu3 CMeceii BEWECTB H MHOTO(YHKUMOHANBHBIX COCAMHEHHIA.

IIpaxTuKka: [IpakTHyeckas 4acTh BKIIOYAET OTPAGOTKY THIIOBBIX M YCIOMHEHHLIX
BApHAHTOB 33aHMI C MOITAMHBIM pa3bopOM KpUTEpUEB OLCHHBAaHUA. Moaylb obecrieduBaeT
OCBOEHHE KIIOYEBBIX METOLOB MaTEMaTHYECKOIO MOAEITUPOBaHHA XUMMHYECKUX MPOLIECCOB,
HeOOXOAMMBIX A1 YCTIELIHOTO BbINOIHCHUs 3anaHus Ne33 B COOTBETCTBHH C aKTyaJIbHBIMU
TpeboBanuamu EI'3-2026.

Moayan 9. Xumus KHCJI0POACOAEPIKALINX M A30TCOAEPKALMX OPraHUYeCKHUX BEleCTB

Teopusn: Teopna Moxyna «XuMus kucnopoacoaepalyx 1 a30TCOAEPXKAMUX OpTaHWYECKHUX
BEIleCTBY»: YUEHHKH U3y4at Kknaccudukaimio, HoMeHknarypy IUPAC u ctpoeHne 0CHOBHBIX
KJIACCOB COCIUHEHHH: CITHPTOB, (EHONOB, KAPOOHHUIBHBIX COCAMHEHHE, KApOOHOBBIX KHCIIOT,
CIIOXKHBIX 3()MPOB, aMHHOB, HHTPOCOCAMHEHMI K aMHHOKHCIIOT. BynyT paccMorpens:
MEKTPOHHBIE 3PEKTH! (MHAYKTHBHEIH, ME30OMEPHEIH), BIUSIHIE QYyHKIUOHANBHBIX TPYIIT Ha
peaKkLiHOHHYIO CITIOCOOHOCTE, KHCIIOTHO-OCHOBHEIE CBOHCTBA, CTEPEOXHMHUYECKHE
ocobenHocTH (ONTHYECKAsA H30MEPHS), 4 TAKKe B3aUMHbIE [IPEBPALLEHHA MEX/1Y KI1acCaMH
coeaunenuit. Ocoboe BHUMaHUE YIENSHO MEXaHH3MaM KJIIOUEBBIX peaKIlmii:
HykneodunbHoro 3amenieHns (SN1, SN2), anekTpoduiIbHOro NpACoeAUHEHNS,
3TepU(UKALINK, OKHCIEHHS NEPBUYHBIX M BTOPUYHBIX CIIUPTOB, peaKLUAM aMHHOB C
a30THCTOM KHCIIOTOM.

IIpakTuka: [IpakTuka Moy « XHUMHS KHCIOPOACOACPHKALIMX U a30TCOAECPIKALINX
OpraHM4YECKHX BEILECTBY: YYCHUKH OTPabOTAIOT HABBIKK COCTABJICHUS YPAaBHCHUH peaKiii
€ Y4acTHEM H3YYEHHBIX KJIACCOB COEOUHEHUH, HayyaTcs MPOrHO3UpoBaTh MPOAYKTH peakUui

B 3aBUCUMOCTH OT YCJIOBHH (KaTanu3aTopsl, TeMneparypa, pH cpeast). Moaysis BkiTodaeT
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pa36op THIOBBIX OLUMGOK ¥ aHATM3 PealbHBIX 3alaHuUil EI'D nocnennnx mner.

Moayns 10. XumMus H Xu3Hb

Teopusi: YUeHHKH U3y4YaT QyHIAMEHTAILHEIE PHHLMIIEI IPHMEHEHNS XHMMHISCKUX 3HaHMU#H
B IIPAaKTHYECKOH NEATENLHOCTH, BIUIIOYAsA Ka4E€CTBEHHbIE PEakLMu /Ul nAeHTH(UKAIUH
OpraHH4YeCcKHX ¥ HEOPraHNYECKUX BELLECTB (3amanne Ne24), a Takke KIaCCHPUKALHIO,
CTpOeHHe H CBONCTBA BAKHEHIINX [ONUMePOB (MOIHITHIIEH, ITOIHIIPOIIWICH, [IBX) u
BOTIOKOH (HATypa/bHBIE, HCKyCCTBEHHbIE, CHHTETHUECKUE). Oco60¢ BHHMAHHE YACICHO
GHONIOMMYECKH 3HAYMMBIM COSIMHEHUAM (OEKH, YIIEBOMBI, JIMIH/BT), ICKAPCTBEHHBIM
npenapaTam, MUIEeBbIM A00aBKkam M GBITOBOK XMMUH. PaccMaTpHBaiOTCA COBPEMEHHEIE
3KOJIOFMYECKH YHCTBIE TEXHOJIOTMH U IPHHIIUITE! 3€JICHOH XHMHUH.

IpakTHKa: YyeHUKY 0TpaboTaloT HaBbIKK PacO3HABAHMUS BELLECTB M10 Ka4€CTBCHHEIM
peaiaiuam (B3aumozeicTaue ¢ Gpomnoii Bozoi, KMnO4, amMuaiHbiM pacTBOPOM Ag20n
Ap.), Hay4aTcs OMpeAenaTs 061acTH NPUMEHEHHUS Pa3NIMIHbIX MATEPHATIOB (nactMaccesl,
BOJIOKHA, CTPOHTE/IbHBIE MaTepUaJlbl) H AHATH3HPOBATb COCTaB MOTPEOUTENLCKHX TOBAPOB.
[IpaxTHYECKHE 3aJaHUs BKIIOYAIOT PEICHHE 33124 Ha MACHTH(UKALMIO BELIECTB M0
ONMCAHUIO UX CBOMCTB (3anaHue Ne24) U yCTaHOBJICHME COOTBETCTBHSA MEXKAY BEIIECTBOM U
cepoii ero mpumeHenus (3aganue Ne25). Moayne pasBUBacT yMEHHE IPUMCHATD
TeOpeTHYECKHe 3HARUA U1 aHAJIN3a PEAIbHBIX KM3HEHHBIX CUTYALHH H KONOTMYECKHX

npobneM.

Moayas 11. Xumus MeTaL10B

Teopus: Yuenuku u3ydar obume pusmaeckne (METalIHICCKUM freck, MEKTPO- K
TEenIONPOBOJHOCT, MIACTUIHOCTS) U XUMUYECKHE (BOCCTAHOBHTEIBHLIC CBOHCTBA,
06pa3oBaHHe OKCHIOB H IHIPOKCHAOB) XapakTePHCTHKH METAJII0B, UX MONOXKEHHUE B
Ilepronuueckoli cucTeMe M MEKTPOXHMHUYECKHUH PSA HANPSKCHHE. byayT pacCMOTpEHBI
0COBGEHHOCTH LICJIOYHBIX M IIETOYHO3EMEIBHBIX METAJIJIOB, AJIIOMHUHN, KeIe3a, XpoMa U
Me/IH, BKJTIOUAs MX BOKHEHILIHE COSTMHEHHS (OKCHABI, THAPOKCHIIEL, conu). Ocoboe
BHHUMaHHE YJIeJIEHO 3aKOHOMEPHOCTAM H3MEHEHHS CBOHCTB METAIIIOB H HX coelMHeHHH B
rpynmax ¥ IepHoAax, KUCIOTHO-OCHOBHBIM H omcnmenmo-aocc*ranosmeﬁmbm
CBOICTBAM COEMHEHMIA, a TAKKE CIOCO6aM NOIyYEHHA METAILIOB (JJEKTPOIH3,
NUPOMETALTYPrHs, THAPOMETATYPIU).

ITpaxkrHka: Ya9eHUKH 0TpaboTalOT HaBbIKH COCTABICHMA ypaBHEHHH peaklni, XapaKTepHBIX

DA METAJIOB K HX coeAMHEHUH (Bzanmoneﬁcnne C KHCJIOTaMH, BOAOH, KHCJI0pOAOM,
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HeMeTaJUIaMH), Hay4aTcs IPOTHO3HPOBATh MPOAYKTHI peakuuil B 3aBHCHMOCTH OT
aKTHBHOCTH METAJLIA M YCIOBUH cpesl. BynyT 0CBOEHb! KaUeCTBEHHbIE PEAKLIMK HA HOHbL
merainos (Fe*, Fe*', Cu?, Al*, Cr*), a Takxe METOb! pellICHHs paCYETHBIX 3a/1ad Ha BBIXOJ
TIPOJTYKTa ¥ COCTaBJICHHE MaTepraibHOro 6ananca. [IpakTuieckue 3aaaHust BKIIOYAKOT
aHaJK3 LIeNoYek MpeBpallieHHit M pemeHne KOMOMHHUPOBAaHHBIX 3a1ay, CBA3aHHBIX C XHMHe#

MeTaoB, B ¢opMare EI'3.

Moayas 12. TIpoOHble BApHAHTBI

Teopus: -
IMpaxruka: Ha stom ypore ydernx GyaeTr mpakTHKOBaThCA B pelieHHH Beex 3aganuii KHUM B

paMKax npoOHBIX BapHAHTOB.

KonTponn
JloMamnue 3ajanus, npoGubie BapHaHTEL. .
1.4. IInanupyembie pe3y/ibTarhbi

I1manupyeMeie pe3yasTaThl — COBOKYNHOCTb METANPEAMETHBIX U IPEIMETHEBIX

KOMIICTEHLMH, MpUOOpeTaeMbix 06y4aromUMHCs B XoAe 0cBOeHuUs IIporpammsl.
1.4.1. JIuuHOCTHBIE PE3YIbTATHI:

OO6yuyaronuiics CMOXET:

® BOCMHTRIBATh YBAXKHUTENLHOE M OTBETCTBEHHOE OTHOIIEHHE K CBOEMY OCO3HAHHOMY
Bblﬁop};;

® $HopMHPOBaTh BHYTPEHHION MO3MIHKIO OOYYAIOLIErocs Ha YPOBHE MOJOKHUTEILHOTO
OTHOLIICHHUS K y4eOHON AesSTENLHOCTH, TOTOBHOCTH M CIOCOGHOCTH K CaMOPa3BUTHIO,
€am006pa30BaHMIO, CAMOBBIPKEHHIO M CaMOpeaIU3aLyH;

® OpHEHTHPOBaTh O0yYaroIUXCs Ha IOHHMaHHe MPHYHH ycreXa B yuebHoil
ACATEILHOCTH, OTBETCTBEHHOE OTHOMIECHHUE K IIPOLECCY M PE3yJILTary CBOEH
AEATENLHOCTH, B TOM YHCJIC HA CAMOAHANIN3 M CAMOKOHTPOJIb PE3y/IbTaTa, HA aHaJIN3
COOTBETCTBHS PE3yJILTATOR TPEOGOBAHUAM MOCTABIEHHOH y4eOHOM e,

® pa3BUBaTh OCO3HAHHOCTh BEIGOpA M MOCTPOEHUA HHOUBUAYAIBHON TPAEKTOPHH
obpazoBanus Ha 6a3e OpHEHTHPOBKH B MHpe npodeccHit U MpodhecCHOHATBHBIX

npe,unoqrenuii, C y49€TOM YCTOﬁqHBbIX TTO3HABATEJIBHBIX HHTCPECOB,
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e GOpMHpOBATH LIENTOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOILIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOLIECTBCHHO NPAKTHKH, YUHUTHIBAIOLHE COLMATBHOE,
KyIBETYPHOE, S3bIKOBOE, IyXOBHOE MHOroo6pasne COBpeMEHHOIO MHpa;

e GopMUPOBATH KOMMYHHKATHBHYIO KOMITETEHTHOCTb B OOIICHHH H COTPYAHHYECTBE
CO CBEPCTHHKaMH, JETHMH CTapIIero H MIIaAIIero BO3pacTa, B3pocabIMU B Mpoiiecce

00pa3oBaTebHOM, YueOHO-HCCNIEN0BATENbCKOM, TBOPUECKOM H IPYTHX BHIOB ACATENBHOCTH.
1.4.2. MeTranpeaMeTHbIE Pe3yabTaThl:

VYyamecs cMOryT:

® pa3sBuBaTh y 06YHaIOMWHUXCS CHOCOGHOCTb CAMOCTOATENLHO CTABUTH YueOHbIE LETH,
GopMyIMpPOBaTh 3a1a4H, a TAKKE NOJAEPKUBATL HHTEPEC ¥ MOTHBALIHIO K MO3HAHMIO.

® pa3BUBATH JIOTHYECKOE H KPUTHIECKOE MBIIIEHHE, yMEHUE aHAIH3HPOBaTb,
K1acCHOHLMPOBATh, BRIABIATH 3aKOHOMEPHOCTH H CTPOUTh apTyMEHTHPOBaHHbIE BEIBOJBL.

e dopMupoBaTh yMeHHE 3PPEKTHBHO IPUMEHATD 3HAHNSI U HABBIKH [UIA PEIICHHA
y4yeOHBIX 3a/1a, BKJII0Yas HECTaHaPTHbIE CUTYalUH.

® pa3BMBATH IMOLMOHAIBHbIN HHTENIEKT, HABBIKH KOMaHAHOM paboThl, yMeHHe
NOroBapHUBaThCs, pellaTh KOH(IHUKTE H apryMEHTHPOBATh CBOKO MO3HIIHIO.

® CrnocoGCTBOBATH Pa3BUTHIO YHUBEPCANBHBIX HaBBIKOB XX BEKa, TaKHX KaK
caMOOpraHH3anus, KOMMyHHKalKs M KOONepauus.

® MOBBIIIATE YPOBEHB UM(POBOI rPaMOTHOCTH, 00y4aTh 3P eKTUBHOMY

ucnob3oBanuio UKT H MOHMCKOBBIX CHCTEM, a TAKKe pa3BUBaTh MEIHAKOMIIETEHIIMM.
1.4.3. IlpenmeTHBIE Pe3ybTATHI:

Yvamuecs CMOTYT:

® y3HaTbh OCHOBbI TEOPETUYECKOH XUMUM;

® y3HATh IPEAMET XMMHH, MECTO XHMHUH B €CTCCTBOSHAHMH;

® y3HaTh BOKHEHLINE XUMHYECKHUE TIOHATHS; »

® y3HATh OCHOBHBIE THIIBI PEAKLMIl B HEOPTraHUIECKOH ¥ OpPraHHYeCKOH XHMHH;

® y3HaThb OCHOBHBIE 3aKOHBl XHMHM: 32KOH COXPaHCHHA MacChl BELIECTB,
NepHOAMIECKH 3aKOH, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOTajpo;

® y3HaTh OCHOBHHIC TEODHM XHMHH: CTPOEHHS 4aTOMa, XMMHUYCCKOH CBA3M,

3J]CKTp0HIdTPIquK0ﬁ JUCCOLHaIMH, CTPOCHNA OPTaHHYCCKHUX COoeIHHEHM;
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® Yy3HaThb KJIACCHQUKALMIO H HOMEHKIATypy HEOpPraHHMYeCKUX M OpraHHYE€CKHX
COEANHEHHIH;

® y3HATE BEIIECTBA M MaTCPHAIbl, ILIMPOKO HCIOIb3YyEMbIEC B IIPAKTHKCE;

® y3HaTk cneuu(uKy HOPMaTHBHBIX aKTOB M KOHTPONBHO-H3MCPHTEIBHBIX
Marepuanos Ha EI'D no xumuu.

® OBJIAJIETh OCHOBHBIMH XHMHYECKUMH MOHATUAMH ¥ JePUHHLIMAMM;

® OBJIAZIETh XHMHYECKOH KOMIIETEHIIMEH BHINTYCKHUKOB ITPH BHINMOIHEHUHU YyacTH C
5K3aMEHAIMOHHOH paboThI.

® OBJIAZIETH NPOYHOH Ha30l yMeHuUit Mo cHcTeMaTH3aluM pa3HooOpasHoit

XMMHUYECKOH HHPOPMALIUH.

Pasznen 2. Komnieke opraHu3alinoHHO-NeIATOrH4eCKUX yCAOBHIA

2.1. KaneHpapuslii yue6Hbli rpadgui

KanenpapHbiiit yyeOHbIi rpadux cocTaBileH ¢ Y4ETOM MHCHHH yYaCTHHUKOB
00pa3oBaTeIbHBIX OTHOMICHHH M ONIPeJENACT IaThl Havaja 1 OKOHYAHHS U
MPOAOKUTENLHOCTS 00YHICHHS N0 MPOrpamMMme.

Jlata Hagaa kypca — 15 Mapra.

JlaTa oxoHuaHHd Kypca — 15 mas.

KanennapHblit yueOHbII rpaguk npencrasnen B Ilpunoxennu 1.
2.2. YeioBus peaju3auui NporpaMMbl

2.2.1. MaTepuaibHO-TeXHHYeCKoe ofecnieueHne

[To anpecy mecTa Haxoxjenus oprauusaunu (420015, Pecniy6nuka Taraperan, r
Kazanp, yn.Torons, a. 3A, stax 3, nomemm. 1019) o6opynoBadbl He0OXOTUMBIMHU
TEXHHUECKUMH CpeICcTBaMu pabodHe MecTa mpenofasaTeneil, aAMUHHCTPATUBHOTO U

TCXHH4ECKOTO [IEPCOHAIIA, [IPOBEJCH BEICOKOCKOPOCTHOH KOPIOPATHBHLIA MHTEPHET.

TpebGoBanus x MUHHMATBHOMY MATEPUAILHO-TEXHHYECKOMY 06ecneennio

IIpu OCBOEHHH Y4eGHOTO MaTepHaa OCPEACTBOM 3NIEKTPOHHOH HH$OpPMaLHOHHO-
06pa3oBaTeNbHOI CpeNBl OPraHM3auMs JOBOAMT A0 NOCTYNAOWHX wHbOpMALMIO 06
00513aHHOCTSAX O6Yy4alOIMXCS NIPH OCBOCHHH IPOrPaMMBl HCTIONL30BATh CBOM MMEPCOHABHBIH

KOMTBIOTCP/HOYTOYK € IOCTYNOoM k ceTH «HHTCPHET» B COOTBETCTBHH C PEKOMCHAOBAHHBIMU
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TEXHHYECKHMH apaMeTpaMHu:

— cucreMa — 2-aaepHbliii npoueccop, 4 I'b nocrynuoi namsru,

— OC - Microsoft Windows (32-bit or 64-bit), Apple Mac OS, Linux:

— Beb-6paysepsl — Edge, Apple Safari, Google Chrome, fAnaekc bpaysep;
— HaJIMYHMe YCTaHOBJIEHHOTO dieni-nneepa B BeO Gpaysepe;

— CKOPOCTB JocTyma K ceTH «HTepHeT» — He MeHee 750 kbut/cek;

— HAJIN4YHUE 3BYKOBOH KapTHl,
2.2.2. Undopmannonnoe obecneuenne

DyHKUHOHUPOBAHME YIeKTPOHHON HHPOPMALHOHHO-00pa30BaTeIbHOM Cpeabl:
Peanusaupsi nporpaMmel  00CCIEUMBAETCA JOCTYNOM Kaxaoro ofywarouerocs K
yue6HO-METONMYECKAM MaTepuaiiaM - TeKCTOBO#, rpaduyeckoii, ayano-, BUOeonHGOpMauu
no mporpamme depe3s cerb «MHTepHET» B pexxuMe 24 yaca B CyTKM 7 JHeil B Hemenmo 0e3s
yuera 00bcMOB motTpebnaeMoro TpapHka 3a MCKIIOYEHHEM IIEPCPHIBOB I MPOBEACHMA
HEOOXOAMMBIX PEMOHTHBIX W NPO(DIIAKTHIECKHX DPAbOT NpH OBECIEYEHHH COBOKYIHOM
HOCTYNHOCTH YCIyr TOCPEACTBOM PETHCTPAllMK M TIPEAOCTaBACHHS WHAMBUAYAJIbHBIX
JIorHHa U naposs obydaromuMes k o0pasoBarenbHoi miardopme https://umschool.net.
JIns yCTaHOBJIEHHs IOMTHHHOCTH JIMYHOCTH (MACHTH(UKAIMH) 00y4aromerocs, Bcem
00y4aroImKMMCs, 3apErHCTPUPOBAHHBIM Ha 06pa3oBaTeNbHON miardopme
https://umschool.net, MPUCBaNBAIOTCA YHUKANBHBIC UMEHA — UACHTHHUKATODHI.
WnentHdukaropoM ofydaroIerocs SBaseTcs JOTHH NOMb30BaTeNs, ABIAIOLHAC THIHBM
2JIEKTPOHHBIM [10YTOBbIM aapecoM. On npusasan k PUO obyyarowerocs. s
ayTentudukauny o6y4alomerocs HCHOJb3yeTcs aTpubyTHBHBIA HIEHTH(HUKATOD —

YHHUKaJbHBIHA Mapoib.
2.2.3. KagposBoe obecnicuenne NporpaMMbl:

OpraHu3auys, OCYIIECTRIAOMAA 06pa3oBaTeNbHY EATeNbHOCTh, PeaH3ylomasn
HOTIONIHUTENBHbIE obuieobpasoBaTelibHbIE nporpaMmel - JOTOMHUTENIbHbIC
00mIepa3BUBAIOIIME MPOTrPAMMEI, YKOMIUICKTOBaHAa KBaJH(MUMPOBAHHEIMH  KaJpaMH.
YpoBenb KBanM(UKALMH PaGOTHHKOB OpraHM3aLMM, OCYLIECTBIAIOLIEH 0OpasoBaTelbHYIO

NeATENbHOCTh, pealn3ylomeii JOMONHUTENbHbIE 001eo6pa3oBaTeNbHEE MPOTPaMMBl —
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OOMOJHHUTENBHBIC oﬁmepa3BnBalomne nporpaMMel, COOTBETCTBYET KBaIIHd)HKaIIHOHHBIM

XapaKTCPHUCTHKAM MO COOTBET chy}omeﬁ AOJHKHOCTH.

TpeboBanna k xsanupukaunu Ilemarora AONONHMTENLHOTO OGPA3OBaHMA: BLICIIEE
npodeccuonanbHoe 06pasoBaHKe WK cpenHee npodeccuoHaibHoe 06pa3oBaHue B 061acTH,
COOTBETCTBYIOLEH MPOPUTIO KpYXKa, CEKIHH, CTYOAWH, KIYOHOTO W WHOTO JETCKOTO
obbenuHeHHs 6e3 npenpsABIeHUs TpeGoBaHMii K cTaxy paboTel, 1M60 BhICLIEE
npodeccuonansHoe o6pasopaHHe MM cpeaHee NPOECCHOHANbHOE oOpasoBanue u

JOTIOJIHUTENILHOE TpodeccHoHansHOe o6pa3oBaHHe 1o HampasieHuio "OGpazoBaHue u

negaroruka” 6e3 npeabABIcHUsA TPEOOBaHMH K CTAXY PaGoTel.
2.3. ®opMbI KOHTPOJIA M ATTECTAIHH

IIpu nposenenuu 3anaTuii Ha nopraie https://umschool.net B popmare 3anaTuii o6parnas

CBfA3b PEaM3YEeTCa Yepes:

® 0o0mcHUC MOCPCACTBOM UHTCPAKTHUBHOIO 4aTa,

® PCICHHA MHTEpPaKTHBHBIX 3aay.

B 1iporpamMme npescTaBieHs! CleAyIomure GOpMbl aTTECTALIMH:

® TEKyILHH KOHTPO/L yCIICBa€MOCTH HuepPe3 BLINOJHEHHE AOMAIIIHUX 33a]aHHiA;

® N03TanHeIH KOHTPO/Ib YCIIEBAEMOCTH Yepe3 BHINOIHEHHE NPOOHBIX BAPHAHTOB.
B nomaiimue 3agaHAsA BXOIAT:

® 33JJaHH 110 KYPCY pa3jIMYIHOI'O YPOBHSA CIIOKHOCTH C aBTOMAT UYECKOH nponeplcoﬁz
3ajgaHuAg THIIa ((Bbl60p OIHOI'O OTBETA U3 HCCKOJILKHX), ((BI:I60p HCCKOJIBKUX OTBETOB U3
HECKOJTBKHX », «COOTHECEHUE MHOXECTBY, KTEKCT C MPOITYCKaMH», «I10JI€ BBOAA» U pquOﬁ

MPOBEPKOH: 3aAaHHd BTOPOil YaCTH 3K3aMeHa.
B npo6GHbic BapHaHTBI BXOAAT:

® 33JIaHHS 110 HpOﬁJICHHOMy pasgciry TeM Kypca pa3siiH4HOTO YPOBHS CIIOXKHOCTH C

ABTOMATHYECKOH M PYYHOI NMPOBEPKOA.
2.3.1 OueHovyHbIe MaTepHAJIbI

ITpumepHbI#i Mepevensb 3a]aHUIl 151 NPOBEACHAS TEKYLIEro H MO3TaNHOT0 KOHTPOIS:
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1. Onpenemfre, aToOMaM KaKMX U3 yYKa3aHHbIX B pAAY XHMHYECKHX 3JIEMEHTOB B OCHOBHOM
COCTOSHMHM HE XBaraeT bonee TpCX 3JIEKTPOHOB A0 3aBepLUCHHUS BHCIIHEIO JHEPT! CTHUCCKOIO

YPOBHS1.
3anuIuMTe HOMEPa BEIOPaHHBIX NEMEHTOB B MOPs/IKe BO3PACTAHMS.

HNBe 2)Cl 3)Al 4 H 5)S

2. U3 uucna YKa3aHHBIX B pAAy 311€MCHTOB BBIGepPlTe J1Ba 3NE€MEHTA, BAJICHTHOCTH KOTOPHIX B

BbICIIICM OKCHJIE BBIIIC, YCM B BOTOPOAHOM COCAUHCHHH.
)P 2)F 3)Al 4)S 5)Rb
Sanuuure HOMEpa BblﬁpaHHbIX JJIEMEHTOB B NNopAiKe BO3pacTaHusl.

3. U3 mpemnoXkeHHOTro NepeuHs BhIOepHTe 1Ba BEIIECTBA, PACIUIABEL H PaCTBOPbI KOTOPBIX

NIPOBOAAT 3JIEKTPHYCCKUH TOK.

1) NaOH
2) Br.

3) CH,
4) CaCl,
5)NO,

3amUIIKMTE HOMEpa BBHIGPAaHHBIX BAPHAHTOB B OPAJKE BO3PACTAHHS.

4. W3 npe/noKeHHOTo nepeyHs BrIOepUTE BCE BEILECTBA, KOTOPHIC ABISIOTCH H30MEPaMH 10
OTHOUICHHIO APYT K APYTY.

1) INMenTtaHoH-3

2) Aueranbieru

3) ByraHoH

4) Ilponanans

5) 2-MeTuamnponaHaib
3anuiuuTe BoIOpaHHBIE HHGPH B NOPAIKE BO3PAaCTAHHUA.

5. Belumciure Maccy cynb(ara kanus (B rpaMmax), KOTopyio ciaenyer pactsoputs B 200 r
10%-Horo pacTBOpa 3TOM CONM JUIS IOJYHEHHA PacTBOpa C MaccoBoi joineid comu 15%.

3anUIIKUTE YKUCIIO C TOUHOCTRIO A0 AECHTBIX.
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6. Jlnd BHIMONHEHMS 3aflaHHMA HCTONB3YHTE CleAyrowMil MepeYeHb BeIIECTB: rpadur,
MeJIe3HbIA KOJYEeNaH, a30THAs KHCJIOTA, CEPHUCTBIA aHruapui, Maruui, docopun. Jonycrumo
HCIIOJIE30BaHNE BOJHBIX PACTBOPOB BEILECTB.

W3 nmpemnoxeHHOro TcpeyHs BBIOCPUTC BENICCTBA, MEXAY KOTOPHIMH BO3MOXKHA
OKHCJIHTEIbHO-BOCCTAHOBHTEIIbHAS peaKLis, B pe3yibsraTe KOTOpoH 0Opa3yloTcs ABe COMH H
BOJa, a BBIJAEICHHE Ia3a He NPOMCXOAMT, U 3allHIINTE ypaBHeHHE 3Toi peakuuu. CocTaBeTe

3JICKTp0HHblﬁ 6auaiic, YKaKUTEC OKHCIHUTEJIb H BOCCTAHOBUTEJIb.

7. JIna BBITONHEHHA 3alaHUA MCIONB3YiTe CIEeAyHoIUHii NepeyeHb BEIIECTB: KPEMHHI,
kapboHaT Harpus, xuopunx nurtusa, xnopup Mmemu(Il), aszorHas kucmora.  JlomycTHmo
HCIIOIB30BaHNE BOJHbBIX PACTBOPOB BCILECCTB.

U3 npennoxxeHHoro nepeuHs BbiGepHTE CONBb M BEMICCTBO, BCTyMNalolllee C HEH B peakiiio
HOHHOro 0OMEHa, B XOfe KOTOpOH Bbleifercs ra3. 3anulIuTe MOJNEKYIApHOe, MOJHOe M

COKpALEHHOE HOHHOC YPaBHEHHA PECaKIIHH € YHaCcTHEM BblﬁpaHHbIX BEIIECTB.

8. Harpwit coxrim B u3bsiTke kucnopona. [1onyuycHHOE BEUIECTBO PAacCTBOPHIIM B PacTBOPE
NMEpMaHraHaTa Kajius, MOAKWUCIEHHOTO CepHON KHciaoToHW. BripenuBmwiics ras cMmemanu ¢
nupHTOM. IlosTydeHHOE TBEpAOE BEIECTBO NOMECTHIIH B PaCTBOP HOZOBONOPOXHOMN KHCTIOTHI.

Hanmmre ypaBHEHUS YeTBIPEX ONUCAHHBIX PEAKLHIAL

9. Cwmeceh comeit wutpara xpoma(Ill) w wHuTpUTa aMMOHMS TpPOKANWIW, TPU ITOM
obpazopanack cMech ra3oB 00beMoM 16,8 11, B KOTOPOif COOTHOIIEHNE YHCIIa aTOMOB a30Ta K

4HiCily aroMOB Kuciopoaa cocrasuia 10:3. Onpesenure Macchi CONEH B CMECH.

B oTeTe 3amumnTe ypaBHCHUS peaKLii, KOTOPEIE YKa3aHb! B YCJIOBUM 3ala4H. Y NPUBEIUTC
BCe HeoOXO/IMMBIE BBIYHCIIEHHS (B XOJ€ pacuyeToB TaM, [e TpebyeTcs, OKpYyTiaiTe 10 COThIX,

YKa3sblBaHTE €AMHHLbI H3MEPEHHA H 0003HAYCHHSA HCKOMbIX (PU3UYCCKHUX BEMUHH).

10. Ilpu cropanum 1,8 r oprannveckoro BemecTsa A nomyuunu 1,68 n yrmekucaoro rasa
(n.y) u 0,9 r Bomel. M3BecTHO, YTO BemecTBO A o6pasyeTcs IpH B3aHMOJAEHCTBHM
THAPOKCHIBHOTO coeauHenus B ¢ oxcupom Meau(Il), a Taxke BCTymaeT B peakuuio ¢

ruapoxcuaom auamuncepedpa(l) B cootHowenuu 1:4.
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Ha ocHOBaHHH JaHHBIX YCIOBHS 3aAaHHS:

1) nposeauTe HEOGXOAMMbIE BbIYUCIICHHA (YKa3blBaliTe €AMHULUbI M3MEPEHHA U 0003HAYCHUS
MICKOMBIX (PM3MUECKHX BEJIMYHH) H YCTAHOBHTE MOJIEKYIIAPHYIO GhopMyily BelecTBa A;

2) coCTaBhTE BO3MOXKHYIO CTPYKTYpPHYIO (OpMydTy BellectBa A, KOTOpas OIJHO3HAYHO
OTpaXkaeT MOPAAOK CBA3H aTOMOB B €10 MOJIEKYJIE;

3) HamMILKTE YpaBHEHHE PEakLMH BeIecTBa A ¢ H30BITKOM rHApoKcHaa auamMuHcepeGpa(l)

(ucnonb3yiTe CTPYKTYPHbIE QOPMYITbl OPTaHHUECKUX BELIECTB).
2.4. MeroauyecKkue MaTepHAaJIbl

MeTtoanueckoe oGecnetieHHe IPOrpaMMbl BKJIIOYALT:
— 3aHATHA, pasMellleHHble Ha oOpa3oBarenbHoif miardopme https://umschool.net;
— MPaKTHYECKHUE 3a(aHMsl, OLICHOYHBIE MATEPHANIBI 10 IPOMEKYTOUHOH aTTECTaLMH,
pasMeIEHHbIE Ha aJIaNTHBHOM 06pasopaTenbHOH uargopme hitps://umschool.net;
— METOOHYECKHME MNOoCoOHMsA i CaMOCTOATENbHOH MpopaboTKW TeM MpOrpammel,

pacTonoXKeHHbIE Ha afaNTHBHOH 00pa3oBaTenbHOH IU1aTdopMe.

To pemeHHIo MpenoaaBareis MOTYT OBITh HCIIONB30BaHbl HHbIC Y4eOHbIE U METONHYECKHE
MaTepHalibl, COOTBETCTBYIOLIAE TPeGOBaHHAM obecrieuenyst HHOPMAUHOHHOM
Ge3omacHoCTH 00y4aromuxcs (MepedeHb COOTBETCTBYIOIIMX MATEPUANIOB H 3I€KTPOHHBIX

06pa3oBaTeNbHBIX PECYPCOB NpeAcTaBieH B IIpunoxenny 2).
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IIpnnoxenne 1. Kanengapuo-y4eOnnlii rpagux

peLICHUA ¥ OPUHLIHAMNLI

otopmiteHMs

Haran
Koa-Bo
BpeMs ®dopma
Ne Popma Ypogenn YacoB Ha
nposeaeH HaumenoBanue TeMbl IToapoGuoc onucanne HPOBEPKH
mn 3aHATHA | OCBOEHMS TeMBbI 3aHATHE (B .
ust 3HaHuH/aK. Y
aK.Jacax)
3aHATHSA
 Monym 0. Kak 3anuMarbecs Ha Kypce?
OcuoBHoiA. Be3
3aganuil Ne34, Kak BbIxaTh M3 Kypca
1. Mapr Teopus ! 3HaKOMCTBO yYeHHKa C COJlepyKaHHEM Kypca. 0.3 —
IlponsunyTeiit. C MaKkCUMyMm?
3agaHusiMu Ne34
Monyns 1. 3agaaue Ne34
PacnaxoBka 3agaHus
Ne34: kpurepuu
Cosmeruen | IIponsunytsiii. C Ha nannoM ypoke paccMoTpuM 3aganuem Ne34,
2. Mapr . OLICHHBAHH, JIOTHKA 2.2 A3/1
HBli (T+0) | 3amaHmsMu Ne34 pa3bepem ero CTpyKTypy U KPHTEPHH OLICHUBAHMI.
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[IpoasunyTtsIii. C 3apaHue Ne34., Ha nanHoM 3aHATHH 0TpabOTaeM HaBbIK pELICHHA
Mapt IlpakTHKa 2 H3/1
3apaHusaMu Ne34 Kpucramiornaparst 3apa4y Ne34 Ha KpUCTANIOTHAPATSI.
. 3apanue Ne34. JauHb1#l ypok NOCBALIEH 0TpabOTKE HABBLIKOB
IponsunyTsiii. C
Mapt IlpakTHka PactBopumMocT U peuieHus 3aganui Ne34 Ha pacTBOPHMOCTD H I J3/1
3aganuamu Ne34
HaCbILEHHBIE PaCTBOPBI HACBILLICHHBIE PACTBOPBI.
3ananue Ne34.
ITponeunytsiii. C . JlanHbi ypoK NOCBALICH 0TPaboTke HaBbIKOB
Mapr IMpakTrka ONEKTPOH3: HEMONHBIH 2 H3/1,5
3apanusimMu Ne34 pewenus 3anaHuit No34 Ha sneKkTponus.
U «IEPEdNEKTPOH3N
3apanue Ne34.
Ipoasunyteiil. C | Dnexkrponuns pacTBOpoB Jlanusliii ypok nocasileH oTpaboTke HaBbIKOB
Mapt Ipakruka . . 1.5 371
3aganuaMu Ne34 | coneit MeTauioB cpeaHed peurenus 3ananuii Ne34 Ha 31eKTposH3.
AKTHBHOCTH
) . 3ananue Ne34: cnoxHsle JlanHslii ypok noceameH oTpaboTke HaBBIKOB
ITponBunyTsiii. C 5
Anpenb | llpaktuxa 3aa4M Ha peLIeHHs 3aJaH|u i TTOBBILLIEHHOIO YPOBHS COXHOCTH 2 371
3agaHuaMu Ne34 C :
«pacTBOPHMOCTB)» Ne34 na rupponns.
Ipogsunyteiii. C | 3apanue Ne34. AToMHEIE JaHHb1i1 ypok nocBslIeH 0TpaboTke HABBHIKOB
Anpens | [lpakTiika 2 A3/1,5

3agaHuaMu Ne34

COOTHOWICHHA

pewienus 3agaHuil Ne34 Ha aTOMHBIE COOTHOLIEHHS.
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Iponsunyrrrit. C

3aganue Ne34. Ciioxunie

,Z[am{mii YPOK NOCBALICH 0’I'p360TKC HAaBbIKOB

9. | Anpens | Ilpaxruka 3a/1aud Ha «aTOMHRIE . 2 a3/1,5
3agaHusiMu Ne34 pelieHu 3aaanuii Ne34 Ha aTOMHEIE COOTHOMIEHHS.
COOTHOILIEHHA»
JaHHbIH YpOK NOCBSAIIEH 0TPabOTKE HaBBIKOB
. MponsunyTsiit. C | 3ananue Ne34. Pemenue
0. | Anpems | IlpaxTuxa pemenus 3axaunii Ne34 Ha koMOUHHPOBaHHEIE 2.5 A3/1,5
3afgaHusIMH Ne34 | koMOMHMpPOBAaHHBIX 3aay
3a/1a4yH.
IponsunyTtsrit. C 3anaHue Ne34. JlaHHBIH YPOK NMOCBSAIIEH 0TPabOTKE HAaBBIKOB
[1.| Anpems | Ilpakruka 2 n3/1,5
3anaHusamu Ne34 | DnemeHTapHble YacTUUHI | penicHUA 3ananuit Ne34 Ha 35ieMeHTapHbIe YacTHIIbL.
3ananue Ne34. CnoxxHble
ITponsuuyToiit. C 334344 Ha JauHblii ypok nocssiueH orpaborke HaBbIKOB
2. | Amnpens | Ilpaktuka ' 2 a3/1,5
3ajaHusIMu Ne34 «9NIEMEHTAapHbIE pemenmst 3aganuii Ne34 Ha 35ieMEeHTapHbIC YaCTHIIBL,
JaCTHLIB)
. HanHHblil ypok nocBsAmEen oTpaboTke HABLIKOB
Ilpoaunyteiil. C | 3ananne Ne34. Pemenue | .
(3. | Anpens | IlpakTnka pereHus 3afaHuii Ne34 Ha koMOMHHpOBaHHEIE 3 a3/1,5
3agaHusIMu Ne34 | koMOHHMPOBaHHBIX 3a7a4
331394,
IIpoasunyTtsiit. C 3ananue Ne34. JlaHHBIH YpOK NOCBsILLEH 0TPabOTKE HAaBbIKOB
4. | Anpems | Ilpaxtuxa _ 2 A3/1,5
3afaHuAMHU Ne34 ILnacTuHkn pemeHns 3aganuit Ne34 Ha nNacTUHKH.
IMpoasunytsiit. C 3ananue Ne34. JaHHbI# ypok nocesieH orpaboTke HaBbIKOB
5. Mait Ipaxruka 25 A3/1,5

sapauusmu Ne34

MaccoBbie COOTHOLLIEHHS

pelreHus 3agaHnii Ne34 Ha MaccoBbl€ COOTHOUICHHS.
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IponBunyTslii. C

3apauue Ne34: cnoxHeie

JlaHHBIH YPOK MOCBSAILEH 0TPabOTKE HaBbIKOB

16. Maii ITpakTuka 3aJa44 Ha MacCOBHIE . 2 H3/1,5
safanuaMu Ne34 pewieHu 3agaHuid Ne34 Ha MacCOBBIE COOTHOLUCHM.
COOTHOILEHHS
. Ipopeunyteiit. C | 3amanne Ne34 ¢ tpema JlaHHBI YPOK NOCBALIECH OTPabOTKE HABLIKOB
17. Maii IMpaxtuka 2 N3/1,5
3aganuaMu Ne34 Konbamu peteHus 3afanuit Ne34 Ha Tpu KonoGsl.
. 3ananue Ne34 ¢ JlaHHEI yPOK MOCBAIICH 0TPaboTKE HAaBBIKOB
. IMponsunytseiit. C 5 . . . 5
18. Mait IMpaxruka HU3BECTHOH MOJISIpHOH pelienus 3anaHui Ne34 ¢ H3BECTHOM MONSIPHOR 2 A3/1
3agaHuaMu Ne34 5
KOHHEHTpaLMH KOHLIEHTpaLueil.
. JlaHHbIi ypoK HocBsIlIeH 0TpabOTKe HaBBIKOB
. Ipoxneunytsiit. C |3ananne Ne34: HenonHoe . ,
19. Maii IMpakTuka pelienus 3aaaHuii Ne34 Ha HenoONHOE Pa3OKEHHUE 1.5 A3/1
3agaHuaMH Ne34 pa3noKeHHe BEUIECTB
BELLECTB.
Monyss 2. ATOMEI, MOJIEKYJIEL, BEMIECTBA
. Haunslit ypok nocesuieH temam «CtpoeHue
OcHogsHoit. be3 .
. 3anaune Nel. CrpoeHue | aneKkTpoHHOU 0060104KY-aToMa», «CTpOEHHE aToMa.
CosMellleH | 3amaHuii Ne34,
20. Mapt . . aTroMa M 3JIEKTPOHHBIE H3oronsy, «NEKTPOHHBIE KOHQUTYPALIK», 1.5 A3/0,5
Hul#t (1+0) | [lpopsunyTsiit. C
KOH(QuUrypauuu 0TpaboTKe NMPaKTHYECKUX HABHIKOB PELICHHUA
3agaHuaMH Ne34
saganus Nel B popmare EI'O».
’1 M Cosmetien | OcuoBHoli. be3 | 3apanue Nel. Cocrosnua| Ha nanHOM 3aHATHH PaCCMOTPUM JIEKTPOHHOE 31
. apr —
HbI (T+m) |  3amanmii Ne34, aToOMOB, IIPOCKOK CTPOEHHE IEMEHTOB [106OYHOHN MOATPYIINHL,
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IlpoaBunytsiit. C

sagaHuaMu Ne34

SNEKTPOHA U

KOH(UTypaLu#u HOHOB

0COBEHHOCTH MX JIEKTPOHHOIO CTPOCHHUS B
OCHOBHOM U BO30Y3/IEHHOM COCTOSTHUAX,
pPaccCMOTPHM IPOCKOK SJIEKTPOHA, 3aITHLIEM

KOH(HUrypaLun HOHOB.

OcuoBHoii. bes

Vuenuk y3uaet npunimn Iaymn u npasuno XyHaa,

HM3YYHT ONPCACIICHAC KOJINICCTBA HCCTIAPCHHBIX

3ajauusamMu Ne34

9NIEKTPOHHBIE KOHPUTYpALHMHU JJIA ITHX IEMEHTOB.

CopmeiueH |  3apamuii No34, CnapeHHble 1
22. Maprt JNMEKTPOHOB B aToMax. Y YeHHK pa3bepéT BIusHue 0.3
Hui#t (1+0) | IponeuuyThiit. C |HecnapeHHEBIE JeKTPOHBI
HecnapeHHbIX 3JIEKTPOHOB Ha MarHUTHBIE CBOHCTBA H
3agaHuAMHU Ne34
XHMHYECKYIO aKTHBHOCTb BELUECCTB.
Y4eHHK U3yYUT MOHATHA BaJICHTHBIX H BHEILHHX
OcHosHOH. be3
ICKTPOHOB, Y3HAET UX POJIb B 00pa3soBaHUU
Coememen | 3anaunmii Ne34, BHeurnue u BaleHTHBIE
23, Maprt ‘ XUMHYeCcKHX cBa3ei. Hayuutcsa onpeneniats 04
Helii (1+m) | [IpoaBunyTsIil. C 3NEKTPOHBI
BAaJIEHTHBIE 3MIEKTPOHBI A4 S-, P- U d-2JIEMEHTOB 110
3aganusamMu Ne34
nonoxexuio B [ICXD.
OcHoBHoii. be3 VYueHnK y3HaeT aHOMaJIHH 3all0JIHEHHS HIEKTPOHHBIX
CosMmelueH | 3amanuii Ne34, o6oinouek y Cr v Cu, H3y4HT MEXaHU3M IIPOCKOKa
24, Mapt IIpockok 3nexTpoHa 03
Hei# (+0) | TIpopBunyTsiii. C anexTpona. Hayunrcs 3anuceiBarh npaBuiibHbIE
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OcHoBHoii. bes

YuyeHuK u3yuur pasiiuuus MEXAY OCHOBHBIM U

OcHoBHOE U BO30OY>XIEHHBIM COCTOSTHUAIMM, Y3HAET CIOCOOBI
CoBMeleH | 3agaHuii Ne34,
25. Mapt BO30yXAEHHOE nepexofa Mexxy HUMH. Hayuutcs coctaBnath 0.2 —
Hbli (T+) | HponBuuyThii. C
COCTOSIHUE 9NEKTPOHHbIE KOHUrypauuy uist BO30YKAEHHbIX
3aganuamu Ne34
COCTOSIHUH,
VYyeHuK y3HaeT rpaBuiia COCTaBIICHHUS
OcHoBHo#i. be3s
KOHGUTYpaLWii HOHOB, H3YYHUT MOCIEA0BATENBHOCTD
CoememeH | 3amaHuii Ne34, OneKTpoHHBIE
26. Mapt BbL/I€Ta ANeKTpoHOB. HayuuTtca 3anuceiBaTh 0.8 —
ubiif (T+m) | Iponunytsiif. C | koH(Hrypauuy HOHOB
KOH(pUIypaLuuH JUi KATHOHOB U aHHOHOB
sagaHusaMu Ne34
d-35meMeHTOB.
Ha naHHOM ypoke Y4EHHKH W3y4aT NepHOANYECKUI
OcHosHo#. be3
3apanue Ne2. Tabmuua 3aKOH, Hay4yaTCs BBIABILITH 3AKOHOMEPHOCTH B
CoBMellieH | 3amaHuii Ne34,
27. Mapt ' Mengeneesa U H3MEHEHHH CBOMCTB IPOCTHIX BELUECTB, BOZOPOIHBIX 2 a3/1
ubiii (t+tn) | Iponsunyteiii. C
[Nepropnucckui 3aK0H COEMHEHNH, BBICIIMX OKCHIOB M THAPOKCHAOB
3azauusaMu Ne34
corjlacHo nonoxcHuio B [Tepuoanyeckoit cucreme.
OcHoBHo}. be3 3amanune Ne4.
CosmemeHn | 3ananuii Ne34, XUMHUYECKHE CBI3H U
28. Maprt — — J3/0,5
: Heli (T+m) | IIpoasuryTsiit. C KPHCTAINIHYECKHE
3agaHuAMH Ne34 peILeTKH
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OcHoBHoil. Bes

3aganue No4. Tunwt

Yuenuk M3YUHUT OCHOBHBIC BUJIbI XHMHYECCKHX

CBSI3€i: KOBAJICHTHYIO (NONAPHYIO/HENOJNAPHYIO),

CoBMemieH | 3amaHuit Ne34, .
29. Mapt . . XMMHYECKHX CBA3E€H B | HOHHYIO, METAJLUTHYECKY1O H Bogopoanylo. Hayunrca 0.8
HeiH (T+0) | TlponsunyTsiii. C
BEILECTBAX OnpeaesaTh THN CBA3M N0 PasHULIE
saganusiMu Ne34
EKTPOOTPULIATETLHOCTEH 31IEMEHTOB.
Y4eHHK y3HaeT 0COOEHHOCTH 4 THIIOB
KPUCTAUTHYECKHX PEIIETOK (AaTOMHOM,
OcHoBHoii. be3 MOJIeKyNApHO#, HOHHOM, MeTauueckoif). Hayunrcs
3ananue Ne4. Turib .
CosmewieH | 3amanuii Ne34, COOTHOCHMTb THIN PEMIETKH C HU3NYECKUMU
30. Mapr . . KPUCTAJLIHYECKHUX 5 0.5
Heiid (1+n) | TIpoxsunyTsit. C CBOMCTBaMM BEIICCTB (TeMNEpaTypa IUIaBJICHNA,
PELLUETOK B BELLECTBAX ) .
3aganuamu Ne34 3MEKTPONPOBOAHOCTE, TBEPAOCTH). Paszbepér
IpPEMEpHI BEMIECTB ¢ PA3HEIMK THIIAMH PEIETOK M HX
NPaKTHYECKOE IPUMCHEHUE.
VYuenuk orpaboTaeT permenue THIIOBBIX
. 5K3aMEHALMOHHbIX 3ajia4 Ha OIPE/IC/ICHHE TUIIOB
OcHoBHo#i. be3 5 3}
. CBA3€H M KpUcTannuIeckux pewérox. Hayuutes
3anaHuii Ne34, ITpakTuka no 3agaHHIO
31. Mapt IlpaxTthka OBICTPO aHaNHU3UPOBATH IPEIOKEHHbIE BELIECTRA, 0.4

IponpsunyTtsiit. C

samanuaMu Ne34

Ned4 w3 ETD

NPUMEHATH TEOPETHYECKUE 3HAHNA HA IIPAKTHUKE.
Pa36epér pacnpocTpaHéHHbIE OLIMOKH U CIIOXKHbIE

cnydau B 3aganusax EI'D.

27



OcHoBHOI1. be3

YueHuk H3YUMT ITOHATHUSA BaAJICHTHOCTU H CTEIICHU

OKHCJIEHUs], UX CXOJCTBA U pasmuuus. Haydurcs

3amaHue Ne3. ONpEeAEIIATh BAICHTHOCTh U CTENEHb OKUCIICHHS
CosMmettieH | 3amanmii Ne34,
32. Maprt BaneHTHOCTb M CTENEHb | 3JIEMEHTOB B Pa3/IM4HbIX COSAMHEHHsAX, BKIItO4as 2 A3/1
Huiit (1+n) | IIponBunyTtsrii. C
OKHCJIEHMS B BELIECTBAX | KOMIUIEKCHbIE M opranudeckue Bemecrsa. Ocoboe
sajaHusIMu Ne34
BHHMaHHe OyleT yAeAeHO UCKITIOYEHHIM U3 0OLIMX
npaBUL.
3agaume NoS.
OcHoBHol. be3
Knaccudukauns u Ha 3T0M 3aHSTHH yYEHHKH 1103HAKOMATCS C
Cosmewen | 3amannii Ne34,
33. Mapr HOMEHKJIaTypa KIaccudpHKaled HeOPraHH4eCKMX BEIIECTB, @ TAKKE 1.7 13/0,5
Huii (T+n) | IpoasunyTsiid. C
HEOpraHU4ecKuX C MX HEKOTOPBIMH TPHUBUAJILHBIMH Ha3BaHUAMM.
3agaHuamMu Ne34
BEILECTB
Monyns 3. MarematHka NepBoH 9acTH
OcHoBHoii. be3s
.|3ananne No26. MaccoBasi| JlaHHOe 3aHATHE NOCBAIIEHO PEIICHHIO 3alaHHA
3anaHuii Ne34,
34. Mapt ITpakTuka JI0Jis BELLECTBA B Ne26 u3 BapnanToB EI'D (Pacuersl MaccoBoM A0IU U 2 A3/1

IMponsunyThiii. C

saganusaMu Ne34

pacTBope

MOJIAPHO#H KOHIICHTPAL[MH BEILECTBa B PacTBOPE)

28



OcHoBHoO#. bes

Ha ypoke pa36epem anroput™ pemeHHs 3a1a4 Ha

3apauui Ne34, |3apmanue Ne27. TensnoBoit
35. Mapr INpakruka . pacué€rsl TeruoBoro 3¢ pexra (110 TEPMOXUMUIECKHM a3/1
IponsunyTsiit. C sdexr peakiun
ypasuenuam), orpaboraem Ne 27,
3agaHusIMu Ne34
OcHoeHo#i. Be3
. Ha 3anaruu skcnept EI'D no xumuu BMecTe ¢
CoeMemen | 3amaumii Ne34,
36. Mapt . 3aHATHE C IKCIIEPTOM Y4EHHKaMH pa3OupaeT KpUTEPHU OLICHUBaHUS —
uei# (T+1) | IIpoaBunytsiit. C
3aJaHHi BTOPOH YacTH.
3aganusMu Ne34
OcHosHoii. be3s
3amanuii No34, Pacuetsl no ypaBHeHHIO JaHHOe 3aHATHE NOCBAMEHO pa3bopy peleHHs
37. Mapr | [IpakTtuka A3/1
IlpoaBuuyTsIit. C peaKLHH 3a/laq 110 XUMHYECKHM YPaBHEHHSIM.
3aganuaMu Ne34
OcHogHoii. be3
3ananue Ne28. IMpumecn | [lanHoe 3aHATHE MOCBAILEHO PEUICHHIO PEAJIBHEIX
3agaHui Ne34,
38. Mapr IpakTuka ¥ BBIXOJ MPOAYKTA 3apnaHuit Ne28 B popmare ET'D Ha npuMecH 1 BrIX0Oa A3/1

IMponsuHyTsIii. C

3agaHusaMu Ne34

peakuuu

NPOLYKTa PeaKLIHH.

Monyis 4. O61as xumus
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OcHoBHoi1. be3

3apganue Nel7.

CosMmemeH
Hbl# 3agaHuii Ne34, Knaccudukauus Ha naHHOM 3aHATHM paCCMOTPUM KJaCCH(PUKALIMIO
39.| Mapr . . 2 HA3/0,5
(reopus + | ITponsunyrsiit. C HEOPraHn4eCKuX XHMMHYECKUX peaKiHii B HEOPraHU4EeCKOH XUMMH.
npaxktuka) | 3amanusaMu Ne34 peaxuuii
Cosmeumien | OcHoBHoit. be3
; HBIH samaHuif Ne34, |3anmanue Nel8. Ckopocth
40.| Mapr . . — — HA3/0,5
(reopus + | IlponBuayThiit. C | XMMHYECKOH peakuUUu
npaxruka) | s3agaHuamu Ne34
OcHoBHoi1. be3
. dakropsi, Biusiomue Ha | YueHuk pa3beper npunuun Jle lllarense u usyuur
sagaHui Ne34,
4]. Mapt Teopus . CKOPOCTh XHMHUYIECKOM Bce (aKTOpHl, KOTOpHIE BIHAIOT HA pABHOBECHE 0.8 —
IMponBunyTHIit. C
peakuuu peaKLHi.
3agaHusIMu Ne34
Ocnosnoii. bes
3agaHuid Ne34, [TpaxTHka no 3afaHNI0 :
42, Mapr IMpakTnka . V4eHHK 3aKpEeTTHT H3yYEHHYIO TEOPHIO HA MPaKTHKE. 0.5 —
Iponsunytsiit. C Nel8
3agaHuaMu Ne34
v XHMHYECKOE pABHOBECHE
OcHoBHo#. bes .
43. Mapt Teopus ofpaTuMoi peaklMH. — — A3/1
sagaHHii Ne34,
3apanus Ne22 n 23
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IlpoaBunyThiii. C

3agaHusaMH Ne34

4.

Mapr

Teopus

OcHoBHoii. be3
3agaHuii Ne34,
IMponBunyTtsIii. C
sazaHusmu Ne34

IToHATHE «XMMIYECKOE
pPaBHOBECHE» H CTIOCOOBI

CMEINCHHUA PABHOBECHA

Yuenuk pasbeper IMHAMHYECKYHO NPUPOLY
XHMHYECKOTO paBHOBECHS M YCIIOBHSA €ro
BO3HHKHOBeHHMA. U3yuynut npunuun Jle Illarense u
(axTopsl, BIUAIOLIME HAa CMEILEHHE PaBHOBECHA:

KOHUEHTPALHIO0, TEMITEPATYPY U AaBJIEHHE.

0.5

15.

IMpaxruka

OcHoBHoii. be3
3ajanuii Ne34,
ITpoasuuyTsIii. C

sagaHAaMu Ne34

[IpaxTHKa 10 3a1auuI0
Ne22

VuenHK oTpaboTaeT pellleHHe pacueTHBIX 3a1ay Ha
onpesieNieHNe KOHCTAHTHI PaBHOBECHS H
PaBHOBECHEIX KOHIIGHTPALIHI BEILECTB.

TloTpenupyeTcs B IPOrHO3MPOBAHUHM HATIPABNCHHS

CMEIIEHHA PaBHOBECHS TIPH H3MEHEHHH YCIIOBHi

CHCTEMBI.

0.5

16.

Tpaxruka

OcHoBHO#H. be3
3amaHuii Ne34,
IIpoaBunyTsiit. C

3agaHHIMu Ne34

AJITOPHTM peLIeHUs
3ananus Ne23. [lpakruka
no 3aganusiM Ne23
YPOBH$ peasibHoro EI'D

10 XUMHUH

Y4eHUK OCBOUT MCTOAMKY PEIICHHS pacUCTHBIX
3ajia4 Ha XMMHUUECKoe paBHOBecHe. Pasbeper

QJITOPUTM BLIYHCJICHHS PABHOBECHALIX KOHLIGHTPALMH,
BBIXOZ]a MPOAYKTA U KOHCTAHTHI paBHOBECHUS AJIA

obparumbix peakuuii. IloTpeHupyeTcs B pelieHUH

THUNOBBIX 3aaa4 u3 EI'D.

0.5
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OcHoBHoOI1. be3

JMeKT| POIUTHYECKAA

JIaHHEBIH YPOK MOCBAILIEH [eNeHHI0 PACTBOPOB

3aganuil Ne34, BELLECTB 10 UX CNOCOOHOCTU NPOBOAMTH TOK,
47.| Anpems Teopus . auccounanus. Peaknun 5 — A3/1
Iponsunyrsiit. C PacCMOTPHM IIPOLECC NIEKTPOIUTHYECKOH
HOHHOIO OOMeHa
3agaHusaMu Ne34 JIMCCOIHAIIHHY,
OcHogHoii. be3 T VYueHuk pa3beper MeEXaHH3M JUCCONMALINH CHITBHBIX
eopus
sagaHuid Ne34, . U cy1abbIX MeKTPOIHTOB, HAYYHTCS 3aMHCHIBAaTh
48. | Anpem Teopus . SIEKTPOTHTHYECKOH 0.4 —
IponsunytsIit. C YPaBHEHHS ICCOLHMALMY PAa3IUYHbIX KJIACCOB
JUCCOLHMALINU .
samanusaMu Ne34 COEAMHEHHH.
OcHoBHoii. be3s VY4eHUK OCBOUT YCIIOBHS NPOTEKAaHHUS PeaKi[Hii
I'naBHbIE MONOXKEHNS O
3aganuil Ne34, HOoHHOro o6MeHa 1o koHua. Hayuurcs
49. | Anpenb Teopus . peaKUuUH HOHHOIO 0.4 —
IponsunyTsiit. C 6 IPOTHO3HPOBATh 0Opa3zoBaHHE OCAJKOB, Ia30B U
obmena
3apaHuaMu Ne34 MaJIONMCCONMHPYIOLIHX BEMECTB B TAKUX PEAKIIHAX.
OcuoBnoii. bes Yuyenux orpaboTaer HaBbIK 3aIIMCH TOJIHBIX U
CocraBieHHC HOHHBIX .
3aganuid Ne34, . COKpallICHHBIX MOHHLIX ypaBHeHUH. [ToTpeHupyercsa
50. | Armpens Teopus . (opm peakuMit HOHHOTO . 0.6 —
IponBunyTHIit. C 5 B nIpeoOpa3oBaHHH MOJIEKY/IAPHBIX YpaBHEHHUI B
obMeHa
3agaHusaMu Ne34 HOHHYIO QopMy.
. ANropuT™ peLLICHHS
OcHoBHoii. be3s Y4eHnK OCBOMT METOAMKY PelleHHs peakLuit
51.| Anpems | Ilpaktuka saganna Ne30. [Ipakruka 03 —

3amaHuit Ne34,

1o 3aganusM Ne30

HOHHOrO 00OMeHa.
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MpoxeuuyTeii. C | YPOBHS peanbHoro EI'J
3agaHusAMH Ne34 110 XHMHH
OcHnosHoii. be3s
i 3anaHui Ne34, Ha nannom ypoke yueHHK H3yUHUT 0OpaTHMBIi 1
2. | Anpens Teopus . I'maponus . 25 J3/1
TMponsunytsIi. C HeoOpaTUMBIit TMIPONH3.
3afaHuAMH Ne34
OcHoBHoOH. be3s Ha maHHOM 3aHATHH y4E€HHK 3HAKOMHTCH C
. 3ananue Nel9. OcHoOBEI
i 3amnaHui Ne34, OKHCI/IHTENBHO-BOCCTAHOBHTEIBHBIMH PEAKLUAMH M
33. | Anpens Teopus . OBP. Meton . 2 3/1
IIponeunyTsiit. C HAy4MTCs NMHCATh ICKTPOHHBIN 6ananc. Pazbupacm
3NIEKTPOHHOTO GanaHca .
3a1aHUAMH Ne34 peweHue 3agauuid Nel9 B ¢popmare EI'D.
OcHnosHoit. bes JlaHHOE 3aHATHE NOCBAMIEHO TEME: «INEKTPOITH3
A 3azadui Ne34, PacniaBoB M pacTBOPOB COJIEH, YCIOBHS NPOTCKAHHUS
4. |  Anpeius Teopus . DNeKTponu3 . . — A3/1
IponeunyTsid. C peaxuuit». Otpaboraem peruenue 3ananuit Ne 20 n3
3ajaHusIMu Ne34 BapuaHToB EI'D.
. INonatHe «3neKTponus».
OcHoBHoii. bes Y4enuk pazbeper CymHOCTDb IPOLECCa 1EKTPONIH3a
. OnpenesieHue NPoAyKTOB
i 3ananuii Ne34, H €ro OCHOBHBIE 3aKOHOMepHOCTH. HayuuTcs
5. | Anpens Teopus . peaxuuu 3eKTpoNn3a. 0.6 —
Ipoasunyteiii. C ONpEAEIATh NPOAYKTHI MEKTPOIU3a PaclIaBOB H
Pemenue 3apanus Ne20
3agaHusAMHU Ne34 o BOIHBIX pacTBOpOB 3eKTponuToB. OTpaboTaer
u3
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pelLIeHHe TUIIOBBIX 331a4 (popmara EI'D Ha manHylo
TEMY.
OcuoBHoii. bes | AnropurM cocrasiieHus .
. Y4YCHUK OCBOWT MOLLIATOBBIH aJTOPHUTM COCTaBIIEHHS
3ajaHui Ne34, ypaBHEHHs peaKiuu
56.| Anpens Teopus . ypaBHeHMit anekTponu3a. IloTpeHnpyeTcs B 3anucu 0.5 —
IMponsunyTeiit. C | snexrponu3sa. [IpakTuka
NpOLIECCOB, NPOTEKAIOIMX Ha KaTOAE H aHoe.
3agaHuaMu Ne34 | o TeMe «QNeKTpoOIH3»
Mozyns 5. OCHOBBI HEOPraHHKH
OcuosHoii. bes JanHoe 3aHsTHE NOCBALIEHO 00LIEH XapaKTepUCTHKE
samanuii Ne34, OKCHJOB, cioco0am HX MoNyuyeHUs ¥ XHMHYECKUM
57. Mapr Teopus . Oxcuant . . — A3/1
TpoasunyTsIit. C cBoiictBam. Pa3bepeM BoitHbIE OKCHARI HA TPUMEPE
3agaHuiAMH Ne34 JKEJE3HOU OKaJIUHBL.
. VYuennk paszdeper iacCHPUKALHIO OKCHJIOB, HX
OcHoBHo#. be3 .
. O6mas xapakTepucTuKa (usnueckre u XuMHIeckue croictaa. Usyuur
3afaHuu Ne34,
58. Mapt Teopus o OKCHIOB U crnoco0Obl HX OCHOBHBIE CTIOCO0bI ITOJTy4EHHA OKCHIOB! 0.7 —
HNponsunyTsiii. C .
MOJTy4€eHHs B3aUMOAEHCTBUE MPOCTHIX BEILECTB C KHCIOPOAOM,
3agaHusaMua Ne34 .
Pas3IOKEHHE COJICH, KHCIIOT M OCHOBaHHMH,
. . Y4yeHUK paCCMOTPHT PEaKLMH OCHOBHBIX,
OcHoBHoit. bes | Xumnueckue csolicTsa
59. Mapt Teopust . KHCJIOTHBIX H aM()OTEPHBIX OKCHIIOB C BOJIOIA, 0.6 —
3agauuii Ne34, | OCHOBHBIX, KMCIOTHBIX H
KHCJIOTaMH H 1enodamu. Pazbeper ocobeHHOCTH
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IIpoaBunyTsiit. C
s3agaHuaMu Ne34

amM(OTEpHBIX OKCHUIIOB.

Xenesnasa okanuuHa

xenesHoi okaminbl (FesO4) Kak cMelaHHOro oKcHaa

H €€ XUMHUYECKOE MOBCICHHE.

OcHosHoti. Bes

3ajannii Ne34,

IIpaxrTuka 3anauuii U3

YyeHuk oTpaboTaeT TUNOBLIE 3aJaHUs €I,
CBsI3aHHBIE C KiaccH(HKaLHeN! OKCHAOB, HX
cBoiicTBamMH H B3aumoneicTBusamMu. [loTpenupyercs B

HaITUCAHUH YPaBHEHUH peakLii U onpeieiieHUU

30. MapT IpaxTrka NPONYKTOB B3aUMOAEHCTBUA OKCHAOB C IPYTHUMH 0.3 —

MponsunyTsiit. C | EI'D no teme «Oxcuapny

BELIECTBAMH.
3agaHuAMH Ne34
JlaHHOE 3aHATHE NOCBAIICHO OOLICH XapaKTEPUCTHKE
OcHoBHoii. bes THAPOKCHIOB, cIOCO0aM HX NOMYYEeHUS U
. OcHoBanus, 5

3 3agaHuii Ne34, XUMHYECKHM CBOHCTBaM OCHOBHBIX, KHCIOTHBIX,
>, Mapt Teopus . am¢oTepHble — A3/

IMpoasunyTsIi. C am(boTepHBIX THAPOKCUIOB. PaccMoTpum oOiue

THAPOKCHUbI H KUCJIOTHI .
3aganusaMu Ne34 CBOMCTBa, CrIOCOOKI MONYUYEHUS ¥ XUMUYECKHE
CBOCTBa KHCIIOT.
. Yuenuk pa3beper knaccubuKalu0 OCHOBaHHIA, HX

i OcHoeHoii. be3
2. Mapr Teopus OcHoBanus ¢du3MyecKre 1 XMMUYECKHE CBOHCTBA. H3yunt 0.5 —

3aannii Ne34,

B3aMMOJIECHCTBHE 1LIEI0YEH U HEPAaCTBOPHMBbIX
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IponBuHyTHI. C

sanaHusmu Ne34

OCHOBAaHMI1 ¢ KHCJIOTAMH, KHCJIOTHBIMHA OKCHUJIaMU U
COJIAMH, & TAKKE PA3JIOKEHHE HCPACTBOPHMBIX

OCHOBaHH# IpH HarpeBaHUH.

OcHoBHO#. be3

3agauuit Ne34,

YuyeHHK pacCMOTPHUT KJIACCHPHKALIUIO KHCIIOT M0

COCTaBYy ¥ CUlle, NX 06111“6 XHMHYECKHE CBOWCTBA.

63. Mapr Teopus . Kucnots 0.5 —
IpoaBunyTsiii. C Pa3bepeT peakuyu KUCIIOT C MeTaJlJIaMH,
3amanuaMu Ne34 OCHOBAHUSMH, OCHOBHBIMH OKCHZIaMH U COJISIMH.
L YyeHHK U3yduT 0cOOeHHOCTH aM(OTEPHBIX
OcHoBHOMH. be3 )
. THAPOKCHUAOB, X B3aUMOAEHCTBHE C KUCIOTAaMH U
3apanuii Ne34, Amdorepnie
64. Mapt Teopus . menoyamu. Pasbeper xauecTBEHHBIC peaKUyy Ha 0.5 —
IpoxsunyTsiii. C THAPOKCHABL
aM(oTepHbIe THAPOKCHALI U HX OTJIHYHSI OT
sagaHusIMH Ne34 .
THMHYHBIX OCHOBaHMH.
[NpaxTHKa 3aaHuii U3
OcHoBHo#i. be3 EI™ no TeMe Y4yeHHK 0TpaboTaeT TUIIOBbIE 3aJaHUSA €T3,
sajanuil Ne34, «OcHOBaHMus, CBSI3aHHbIE C XHMHYECKHMH CBOHCTBAaMH U
65. Mapr [IpaxTuka . . . 0.5 —
IMpoasuuyTeiit. C amdoTepHbIe KinaccuuKauueii OCHOBaHMH, KHCIOT ¥ aM(OTEPHBIX
safaHusaMu Ne34 | ryrpoKcHIEL B KHCITOTED IHIPOKCHIOB.
OcHosHoi. be3
66. Maprt Teopus Comu — — A3/1

3agaHuid Ne34,
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Ilpoasunytslii. C

3agaHuaMu Ne34

37.

Teopus

OcuosHoit. bes
3amannii Ne34,
TponsunyTsrii. C

sagaHuaMu Ne34

XuMmuageckue CBOHCTBA

CpeAHUX coneit

Y4eHHK H3yYHT OCHOBHbIE PEaKLHU CPEOHHUX COJIEH:
B3aMMOJIEHCTBHE C KMCIOTaMH, LI1EJI049aMH, JPYTHMU
consAMH U MeTasnamu. Pa3bepér ycnosus

NpOTEKAHUS peakuuii HOHHOro oOMeHa.

0.5

Mapr

Teopus

OcHosHOI#4. Be3
3agaHuil Ne34,
IponsunyTseiit. C

sazanusimu No34

Kucnbie conu

YueHUK y3HaeT 0COOEHHOCTU CTPOCHHUA H
HOMEHIUIATY bl KHCIBIX coneit. Usyunt ux
TIONTy4EHHE H3 CPERHHX COJIeil HITH KHCIIOT, a TaKKe
npespaineHue o0parHo B cpeauue comu. Hayunres
IPECKa3bIBATh BOZMOXKHOCTh CYIECTBOBAHUS

KHCJIBIX COJIEH B pacTBOpax.

0.5

Mapt

Teopus

OcHoBHoif. Be3
3agaHui Ne34,
IponsunyTseiit. C

sagaHusaMu Ne34

KomniiexcHele conu

Y4eHHK NO3HAKOMHTCS C COCTABOM KOMILIEKCHBIX

COCOUHCHHUH: NEHTPAJIIbHBIM aTOMOM, JIMTaHaMH,
KOOPAWMHALMOHHBLIM YHCIIOM. I/I3y‘iPIT HX

AUCCOLIMAIIMIO B paCTBOpax U NPpUMCHCHUC.

Hay4uTtcs cocraBiath ypaBHeHUS peakiuit

06pa3oBaHHs ¥ pa3pyIIeHHs KOMIUIEKCOB.

0.5
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OcHoBHOI. be3

YueHuk oTpaboTaeT peleHHe 3K3aMEHaLIMOHHBIX

3a7a4 Ha ONnpeAcCICHHE CBOHCTB PasTUYHEIX THIIOB

3afaHuii Ne34, [IpakTnka 3agaHui U3
70. Mapt [pakTHka _ coneii. Hayuyurcs 6pIcTpo paciio3HaBaTh 3aJaHHs Ha 0.5 —
Ipomsunythiii. C | EI'D no teme «Comm»
rMApOU3, peakuud HOHHOro obMeHa 1
3aganusaMu Ne34
KOMILIEKCOOOpa3oBanue B BapuaHrtax EI'D.
Mogynp 6. XvMHS HEMETAIIIIOB
Cosmemern | OcHoBHo#H. be3
Ha 3ToM 3aHATUH pacCMOTPHM BOAOPOA U KHCIIOPOA
HbIi 3ajaHui Ne34,
71.| Anpens Bonopon u kucnopo Hemerauisl, H3yuum criocobsl monyyenus, 2 A3/1
(teopus + | Ilponeunytsiid. C
(r3HYECKHE U XMMHYECKHE CBOCTBA.
paKTHKa) | 3agasusaMu Ne34
OcHoBHo#i. be3
Ha 3ToM 3aHATHH pacCMOTPUM HEMETAILIBI, TaKHe
3ajaHui Ne34,
72. 1 Amnpens Teopus Tanorexst Kak rajioreHsl. M3yunm croco6sl nomyuenus, — J3/1
Iponsunytseiit. C
(GH3MYCCKNE U XUMHYECKHE CBOHCTBA.
3agaHusaMu Ne34
OcnosHoil. be3 VueHHK H3yuuT pH3UYECKHE H XUMHUYECKHE
3agaHuii Ne34, l'anoress! Kak nmpocTele CBOMCTBA rajloreHOB, HX alJIOTPOIHbIE
73.| Anpens Teopus 0.4 —

Iponsuuytstiii. C

sagaausaM Ne34

BCUHICCTBA.

mMoaudukauun. Pazbepér 3akoHOMEPHOCTH

HU3MEHCHUI aKTUBHOCTH rajJIOr¢HOB B IPYIIIC H
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0COOEHHOCTH B3aUMOAEHCTBHA (PTOpa C pa3jiMuyHLIMH

BCIICCTBAMHU.

OcHOBHOI1. bes

VueHHK pacCMOTPUT BaXkHefiLLIMe COeUHEHHs

raJJOr€HOB: TaJIOTCHOBOOOPOODI,

3agaHuii Ne34,

1 Cynbuabl

CTPOEHHE U CBOHCTBA CEpPOBOAOPOLA,

3agaHunii Ne34,
4. | Anpens Teopus CoeauHeHHs rajoreHoB KHCIOPOACOACPIKAIUNE KHCIIOTHl K HX COJIH. 04 —_
INpopsunytsiii. C
ITpoananuaupyeT UX cBOiCTBa, CNIOCOOBI NONYyYCHNUS
3agaHuaMHU Ne34
M IPUMEHEHUE B MPOMBILINIEHHOCTH.
YueHHK 0TpaboTaeT peleHne THIIOBbIX
OcHoBHoii. be3
, IlpaxTHKka 3aaHuii M3 | 9K3aMEHALIMOHHBIX 3a[a4 Ha OlpelelIcHUe CBOHCTB
3anaHuii Ne34,
5. | Anpems | Ilpaxruka EI"™ no Teme TaJIOTCHOB M X coenuHeHui. [loTtpenupyercs B 0.3 —
: ITponsunytsiit. C
«T"asioreHe» COCTaBJICHUHY YPaBHEHHH peaKkLUi ¢ yyacTHeM
3agaHusamu Ne34 SR
raJoreHOB U NMPOTHO3UPOBAHHM NPONYKTOB PEaKLHM.
OcHoBHoii. be3
JaHHoE 3aHATHE NOCBANIEHO c11oco0aM MmoNyucHHus,
3ajaHnil Ne34,
76. | Anpens Teopus Cepa XHMHUYECKHM H (PU3WIECKHM CBOHCTBAM KHUCIOpOAa W — A3/1
IIponBunyTsIii. C
cepel.
3amaHuAMH Ne34
Cepa kax npocroe Y4eHHK U3Y4HT alIOTPOITHBIE MOAH(UKALIUK CEpBI,
OcnosHo#. be3
77.| Anpens Teopus BemecTro. CepoBonopon | e€ ¢pusrdeckue U XMuMHUECKHe CBOHCTBA. Pa3bepér 0.7 —
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[IpoasuuyTsIii. C

sasanusMu Ne34

KIaccuukanyio cyabpuaoB, HX paCTBOPUMOCTb U

XapaKTepHbIE peaKiHH.

OcHoBHOH. be3

Vuenuk pacemoTput okcuabl ceprl (IV) u (VI), nx

KHCJIOTHO-OCHOBHEIC H

3amaHui Ne34, Kucnopoacoaepxaiue OKHCJIHTENLHO-BOCCTAHOBHTEILHBIE CBOMCTBA.
78. | Anpens Teopus . 0.7 —
IpoasunyTeiit. C COEAMHECHHUSA CEPHI W3yuuT CEpHYIO ¥ CEPHHCTYIO KUCIIOTBI, UX COJIH U
3agauusamMu Ne34 B3auMonpespameHis. Pazbepér mpoMeIlIeHHEIe
cOocoOkI NOTy4eHHs CEpHOi KHCIIOTHI.
YyeHuk oTpaboTaeT peleHue TUITOBBIX
OcHosHoil. bes 3IK3aMEHALMOHHBIX 33]]a4 Ha ONPCCIICHHE CBOMCTB
3aqaHui Ne34, [IpaxTuka 3anaHui u3 cepbl B €€ coequuenuil. [lorperupyercs B
79. | Anpens | Ilpaxtuka . . ) 0.6 —
IpopsunyTteiii. C | EI'D no teme «Cepa» COCTaBJICHHU YPaBHECHHH PEaKLUH C yYacTHEM
3agaHuaMH Ne34 cepocoAepiKalluX BEIIECTB U MpeACKa3saHuH
[IPOAYKTOB PEaKLHH.
OcHosHoil. be3
JlaHHOe 3aHATHE NTOCBAMEHO criocobaM NOMydIeHHU,
sagaHuii Ne34, .
80. | Amnpens Teopus Asor XHMHYECKHM H (pU3HUECKHM CBOHCTBAM a30Ta H €T0 — A3/1

TpomsuuyThiii. C '

3agaHusamu Ne34 -

COEHHEHUIA.
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Ocuogyoii. bes

YueHHK U3ydHT 0COGEHHOCTH CTPOCHHS MOJICKYIIBI

a30Ta U ero XMMMYECKOil HHEpTHOCTH. Pasbepér

3aJaHuii Ne34, A30T KaK IpocToe
31. | Anpens Teopus NPOMBILUIEHHBIE U 1abopaTopHbIE CIOCOOBI 0.7 —
Iponsunytsiit. C BEILIECTBO. AMMHAaK
NOIy4eHns aMMHaKa, ero PU3nYeckue H XMMHYECKUE
3agaHusMi Ne34
CBOMCTBa.
OcHoBHo#1. be3 YueHuK paccMOTPHUT oKkcHuasl azota (I-V) u ux
sayanui Ne34, Kuciopouconepskamue | cBOACTBa, a30THCTYIO U a30THYIO KMCIIOTBL, HX CONH.
32. | Anpens Teopus 0.7 —
IMponBunytsiit. C COCAVHEHMS a30Ta Pa36epér oxucnuTeNsHbie CBOHCTBA a30THOM
3agaHusMy Ne34 KHCITOTHI Pa3HO# KOHLICHTPAIWH.
Vuenux orpaboraer pereHue TUIIOBbIX
OcnosHo#. be3
9K3aMEHAI[MOHHbIX 33/1a4 Ha OIpeiesieHHe CBOMCTB
3agaHuii Ne34, ITpaxTuka 3agaHui u3
33. | Anpens | IIpaktuka asorta ¥ ero coenuHeHuil. [lotpeHupyercs B 0.6 —
Mponpunyteiii. C | EI'D mo TeMe «A30m»
COCTaB/IEHUH LIETIOYEK NPEBPALUEHUH U YpaBHEHUH
3agaHuaMu Ne34
peakuMi ¢ y4yacTHEM a30TCOACPIKAIIMX BEIICCTB.
OcHoBHo#. be3
JlaHHO€ 3aHATHE NOCBAIIEHO crioco0aM MoTy4eHuU,
3agaHui Ne34,
34. | Anpens Teopus ®ocdop XMMHYECKHM H (pu3uueckuM cBoHcTBaM pocdopa u — a3/1

IpoaBunytsiit. C

3amaHuIMu Ne34

€ro CoOeIHHEHH M.
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. VYeHHK M3y4HT aJOTPONHBIE MOAUDHKALIMU
OcHoBHoil. be3 . . . .
. ¢docdopa (6ebiii, KpacHEIH, YEPHBIIT), UX CBOHCTBA U
3agaHuid Ne34, ®octop Kak mpocToe ) .
85.| Armpens Teopus . ocobeHHocTH. Pa3zbepér crpoeHue u cBoiicTBa 0.6 —_
IpoasunyTsrii. C BemecTBo. Dochun
¢ocuna, ero OTIMYUA OT aMMUAKA, & TAKKE
3aganusimMu Ne34
peaxiMy TOPEHUA H Pa3IOKEHHU.
OcHoBHoi. bes '
. Coenunenus ¢ocdopa.
3agaHuil Ne34, : VYuenunk paccMotpHT okcuasl poctopa (III) u (V),
86. | Amnpens Teopus . I'upponu3 GUHAPHBIX 0.6 —
IponBunyTsit. C . ¢pocopHbIE KUCTOTH M HX COJTH.
coenuHeHu# pocdopa
3agaHuamu Ne34
YueHHuK 0TpaboTacT peImeHNe THIIOBBIX
OcHosHol. be3 IK3aMECHALMOHHAIX 3a7la4 Ha oNpe/eleline CBONCTB
sagaHuii Ne34, [TpaxTHka 3agaHuii U3 docdopa u ero coenunenuit. I[lorpennpyerca B
87.| Anpens | Ilpaktuxa . . . ) 0.5 —
Ipoaeunytsiii. C | EI'D no Teme «®ocdop» COCTaBJICHHH ypaBHEHHH peakuHH rHIpoiIn3a,
sajanusimMu Ne34 OKHCJIMTEJIFHO-BOCCTAHOBHTEILHBIX NIPOLECCOB U
LIETIOYEK [PEBPAILEHHH.
OcHoBHoii. be3 .
3agaHuil Ne34, IIpakruka no OBP B JaHHOe 3aHATHE NOCBALIECHO PEILEHHIO 3aJaHHH
88. | Ampens | Ilpakruka . _ . 2 A3/1
IpopsunyTsii. C XMMHH HEMETAJJIOB Bropoit yacTi Ne29 u Ne31 ¢ yuyacTeM HeMeTasnoB.
3aganuaMu Ne34
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39.

Anpens

Teopus

OcHoBHO#i. be3
3aganuid Ne34,
IpoxeunyTeiit. C

3anauusMu Ne34

Yrepoa 1 KpeMHUH

JlaHHO€E 3aHATHE MOCBAILEHO criocobaM MosyveHns,
XHMHYECKUM H QU3HYECKHUM CBOMCTBAM yIiiepoua,

KPEMHHA H UX COCIMHEHHUM.

A3/1

0.

Anpens

Teopus

OcuoBnoii. be3s
3amanuit Ne34,
IlponsnuyThiit. C

sanauuamu Ne34

Yrnepon v kpeMHMI Kak

IIPOCTEIE BEMIECTBA

VY4eHHK U3YYHT aJUIOTPONHBIC MOAU(HKALHH
yriepona (anmas, rpadut, GysuiepeHs) 1 KpeMHus,
UX CTpoeHHe U cBocTBa. Pazbepér ocobeHHOCTH
XMMHYECKOH aKTHBHOCTH 3THX IEMEHTOB, HX
BOCCTaHOBHMTE/IbHbIC CBONCTBA U B3aUMOACHCTBHE C

NPOCTEIMU BEIICCTBAMU.

0.7

1.

Anpenb

Teopus

OcHoeHoii. Be3s
sagaHuii Ne34,
INpoasunyTsiii. C

3ajgaHHsIMH Ne34

CoennHeHns yrinepona u

KpPEeMHHA

Y4eHUK pacCMOTPHUT BaXXHEHILINE COCHUHEHMS:
oxcuzirl (CO, COz, SiO2), yronbHYI0 H KPEMHHUEBYIO
KHMCJIOTBI, HX comnu (KapOoHaTh!, cHnukarhl). Ocoboe

BHHMAaHHE yACTIUT CPABHUTEIBHOMY aHAJIN3Y CBOMCTB
COCIMHEHUH YINIEPO/a H KPEMHHS, HX THIPONIHU3Y H

TEPMHYECKOH YCTOWUMBOCTH.

0.7

2.

Anpens

ITpakTnka

OcHosHol. Bes
3afauuii Ne34,
HponsunyTsiit. C

3agaHHgIMu Ne34

[Mpaxruka 3axanuii u3
EI'3 no teme «Yrmepon u

KpEMHUI»

YueHHK 0TpaboTaeT PEIlCHHE THITOBBIX
9K3aMEHAIMOHHbIX 33/1a4 Ha ONpPCAc/CHHE CBONCTB
yIIepoAa, KPEMHHS M HX COSAUHEHHIA.

ITorpeHupyercs B COCTaBICHHH YpaBHEHHI peakLuii,

0.4
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BKJIIOYAA ITPOLECChl ofkura kapOOHATOB, ITOJTyYEeHUs

CTCKIIA, r'i/IpOJIM3a CHIINKATOB.

QOcunosHo#. bes

3axauue Ne7. Kak

3ananuil Ne34, Ha ypoxe orpabotaem peanbHbie 3a1anus Ne7 B
93.| Anpens | IIpaxtuka periats ero 6bicTpo U 6€3 1.5 A3/0,5
IMponsunyTwIi. C ¢dopmare ET'O.
otn6ox
3agaHusMu Ne34
Ha 3ToM 3aHATHH yYEHHK CHCTEMATH3UPYET H
TpakTuka 3ananwit
OcHogHo#. be3s 3aKpEeNUT TEOPETHYECKUE 3HAHUA 110 XUMHUH
94. | Amnpens | IlpaxtHka [IEPBOi YacCTH N0 XUMHUH 2 A3/1
3agaHui Ne34 HEMETAIUTOB Yepe3 pelieHne 3aJaHui U3 BApUAHTOB
HEMETA/LIOB
EI'3 nepsoii gacTH.
Moxyms 7. Xumus yrineBoaopozoB
Ha nanHOM ypoke pacCMOTPHM TEOPHIO
OcHogHo#i. bes
XUMHUYECKOTO CTPOESHHA OpPraHWYeCKHX COCAUHEHHH
3agaHui Ne34,
95.]1 Amnpeias Teopus Beepnenue B opranuky | A. M. Bytneposa, pa3bepem rubpuausanuio atoMa — 13/0,5
HponsunyThiii. C
yriiepofia ¥ HOMEHKJIATypy OpraHHYEeCKHX
3agaHuaMH Ne34
COCMHCHUIA.
VYuenuk pa3bepéT 0CHOBHBIE IOJIOKEHUS TEOPUH
OcHogHo#t. be3 Teopwns XUMHYECKOTO
96. | Anpenp Teopus XMMHYECKOI'O CTPOEHHUA OPraHMUYECKUX COSAUHEHNH. 0.5 —

3afgaHuil Ne34,

CTPOCHHA OPraHNYCCKUX

H3Y'I]/IT B3aHMOCBA3b MEXY CTPOCHHEM MOJIEKYIBI K
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IlpoaBunyThIii. C

sagauuamMu Ne34

COC/IMHEHHIT A. M.

byrneposa

CBOKCTBaMM BeulecTBa. PaccMOTpHT noHATHS
M30MEPUH H MOMOJIOTHH HAa KOHKPETHBIX MpUMepax

OpPra”HHYCeCKHX COCOHHEHHUH.

OcuoBHoit. bes

I'n6puamzaums aroma

VYueHux 03HAKOMHUTCA C TUIIAaMH THOpHUAN3AIMU
aTOMHBIX OopOuTaie yrnepoaa (sp?, sp?, sp).

Hayawurcs onpeaensats Tin ruGpuansannm B

3aganuii Ne34,
)7.| Anpens Teopns yraepoaa B OpraHuke Pa3snNYHBIX OPraHUYECKUX COEAVHEHUSX 1 0.5 —
IIponsuuytsii. C . ;
CBA3BIBATH €0 C reoMeTpHeH Monekyin. Pa3bepér
3agaHusmMu Ne34
BAMsAHME ruOpuaN3alLMHU Ha AJIMHY U NPOYHOCTD
XUMHUYECKHX CBA3CIH.
Y4eHNK OCBOUT OCHOBHBIC IPHHIIMITBI
. MexayHapoaHoit HomeHknatypst [UPAC. Hayuurcs
OcHoBHo#1. be3 Homenknarypa
. COCTaB/IATh Ha3BaHHUA aJIKAHOB U HX MPOU3BOIHBIX IO
3agaHui Ne34, OpPTaHHYCCKUX .
8. | Anpens Teopus . . CHCTEMAaTHYECKOH HoMeHKIaType. [lorpeHupyercs B 0.5 —
IponeunyTtsiit. C | coequHeHU# Ha npuMepe . .
OIpee/ICHHH [IaBHOM YITIEPOMHOM LemHy,
3agaHuamMu Ne34 aNKaHOB
HyMEpalHK aTOMOB YT71IepoAa M MPaBHIIbHOM
oGOopMIIEHHH Ha3BaHHH Pa3BETBAEHHEIX aJIKAHOB.
OcHogHoii. be3 JaHHOE 3aHATHE NOCBSLIEHO CTPOSHHUIO AJIKAHOB, MX
9. | Anpems Teopus AnkaHsl — A3/

samanuii Ne34,

XMMHYECKUM CBOHMCTBAM H CITOCO0aM NOJIYYICHUs.
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[IponsunyTsrit. C

sananuaMu Ne34

OcHoBHoii. be3

VyeHHK U3y4UT FOMOJIOTHYECKHH Al alKaHOB, UX

o6u1yro hopmyny U pusnyeckue cBoiictBa. Pazbepér

[MpoaunyThiid. C

saganusamu Ne34

AJIKaHOB

00/1aCTH NIPUMEHEHHUS aJIKaHOB B TOIUTHBHOM

TNPOMBILUICHHOCTH, XUMHYCCKOM CHHTE3€ H KauCCTBC

10 sagannii Ne34, | O6was xapakrepuctika | 0coGEHHOCTH Sp>-rubpHAM3aLUH aTOMOB YITIEPONa,
Anpenb Teopus 0.7
0. IponsunyTsii. C aJIKaHOB BIVISTHUE JUTMHBI LICTIH HA CBOKMCTBA YTIIEBOAOPO/IOB.
sapanusamu Ne34 Hayuurcs aHanu3upoBaTe U3MEHEHHE TEMINEPATYP
KUTIEHHA/TIIaBNIEHHs B TOMOJIOTHYECKOM PSY.
YyeHuk paz0ep€T OCHOBHBIE pEaKIMH aJIKaHOB:
OcHosnoii. be3s ropeHye, raIoreHHpoBRaHye (MEXaHH3M LIETTHOro
10 3amanuii Ne34, XHUMHYECKHE CBOHCTBA PaAMKaJBLHOIO 3aMELICHHUA), KPEKHHT H
Armnpens Teopus 0.7
1. IIpoasunyTsiii. C aJIKaHOB n3omepusamio. Ocoboe BHUMaHUE OyaeT yaeneHo
3agaHuaMu Ne34 YCIIOBUSAM NPOTEKaHHA peakuMi 1 NpaBUITy
MapKOBHHKOBA U1 paAUKaJIBHLIX IPOLIECCOB.
. YyeHHK U3yUYHT IIPOMBILLIEHHbIE ¥ J1ab0opaTOpHbIE
OcHosHoii. bes
. CriocoOrI monydeHuss | METOABI MOMYyYSHHSA: KPEKWHT He(TH, THIPUPOBAHHE
10 3agaHuid Ne34, '
5 Arnpens Teopus ankaHoB. [IpuMeneHne | ankeHoOB, peakuuio Biopua. PaccMOTpUT OCHOBHEIE 0.6
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CbIPbs JUIS TIONYYEHHs IPYTUX OPraHHYECKHX

COSAMHEHUI.

OcHosHoii. bes

10 3amaHuii Ne34, Jlannoe 3aHsTHE MOCBAILICHO CTPOCHHIO AJIKEHOB, MX
Armpenp Teopus . AJNKEHBI . — A3/1
3. ITpoaBuHyThIit. C XHMMHYECKUM CBOMCTBAM U criocofam nonyyeHus.
3agaHusMH Ne34
Y4eHHK H3y4UT FOMOJIOTHYECKHIi Psij| ATIKEHOB, X
. o011y popMyity U sp?-ruOpHAH3aLHI0 aTOMOB
OcHoBHoii. be3s .
. yriepona. Pasbepér oco6eHHOCTH CTpoeHus
10 3afanui Ne34, | O6mas xapakrepucTuKa L. .
Anpenp Teopus . IBOMHOMN CBA3U (C- M TT-CBA3H), BIHAHUE €& 0.5 —
4, IMponsunyTeiit, C AJIKCHOB . .
NONIOXKEHH Ha CBOHCTBa coexuneHuii. Hayunrcs
3agaHusMu Ne34
OIpENeATh BUAB! H3OMEPHH (YIIEPOIHOIO CKeJeTa,
TMOJIOKEHUS JBOHHON CBA3H, MEXKIaCCOBYIO).
VucHHK pa30epET OCHOBHBIC PCAKLIUH AJIKCHOB:
. NpUCOEHHEHHA (THAPHPOBaHHE, MAJIOTCHUPOBAHKE,
OcnogHoii. bes .
. . FHUAPOTaJIOreHUPOBAHHKE, THAPATALUSA) C YHETOM
10 3aganuii Ne34, XuMuueckune cBOHCTBa
Anpenb Teopus . npaBHNa MapKOBHHKOBa, OKHUCIIEHHS (MATKOE H 0.5 —
5. [IponBunytsii. C aJIKEHOB

3agauuamu Ne34

x€cTKoe), nomumepusatnn. Ocoboe BHHMaHHE OyneT
YAEJICHO MEXaHH3MY EKTPOQHUILHOrO

NPUCOCAUHECHHS U CTEPEOXHMHH PEaKIIMii.
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OcHoBHo#. bes

YuyeHuk H3Y4YHUT OCHOBHBIC METOABLI CHHTE3a:

AETUAPUPOBAHHE U KPEKHMHT aJIKAHOB

10 3agaHui Ne34, CnocoGsl mony4yesus | (IpOMBIILUIEHHBIE CIIOCOOBI), A€rHApaTALUSA CITHPTOB,
Anpens Teopus y 0.5 —
6. IMpousuuytbiit. C AJIKEHOB AErUAPOraJoreHpoBaH1e ralOreHalkaHoB, peakLuu
3aganusimu Ne34 snuMHUHNpoBaHua. Pa3bepér nabopaTopHsie METOIbI
NoJy4eHHs ¢ yuéToM npaBmia 3aitnesa.
OcHosHoii. bes
10 3ajanmii Ne34, JlaHHOE 3aHATHE MOCBSANICHO CTPOSHMIO AJIKA/IUEHOB,
Anpenn Teopus . Ankaauesnl — A3/1
7. IpoasunyTsiit. C HX XHMHUYECKMM CBOHCTBaM H CIOCO0aM MOTy4eHu.
3afaHusIMH Ne34
YYCHHK H3yYHT KIaCCH(PUKAIUIO ATKaAUCHOB
(KyMyJHpOBaHHbIE, CONPSDKEHHBIE H
. H30JIUPOBaHHBIE), UX 001y hopMyIy U
OcHosHot. be3s .
. ocobennocru crpoenys. Pasbepér
10 sagauni Ne34, | O6mas xapaktepucTika
Anpens Teopus . Sp>-rupuaH3aLMio aTOMOB yIVIEPO/a U JIEKTPOHHOE 0.5 —
8. : INponsunyTsiit. C aJIKaJIuCHOB

3agaHuIMH Ne34

CTPOEHHE CONMPAXKEHHBIX chucTeM. Hayuurcs
OIpeNeNATs BUAB! H30MepuH (TOT0XKEHNUA ABOHHBIX
CBsA3€H, LIMC-TPAHC) U MX BIUAHME HA CBOHCTBA

COEJIMHEHHH.
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OcHoBHoii. be3

XyMHyeckHe cBoicTBa

Vaenuk pasbepET KIIOUEBbIEC PEaKLMH COMPSHKEHHBIX
nueHoB: 1,2- u 1, 4-npucoenuHenue (BnuAHuE

TEeMIIEpaTyphbl Ha MMPOAYKTHI peaKlUHu);

10 3ananui Ne34, nosumepusanusa (o6pazopanue kayuykos). Ocoboe
Anpens Teopus . COMNPSKEHHBIX 0.5 —
9. IIpoasunyrsrit, C BHMMaHMe OyaeT yaeneHo MexaHu3My
aNKaJqueHOB
3amaHusMu Ne34 MEKTPOPIILHOTO IPUCOCAHHEHUS M CTAOHIN3aLMH
IIPOMEXYTOYHBIX KapOOKaTHOHOB 3a CYET
COTIpSKEHHA.
YUeHHK H3y4HT OCHOBHbIE METOJbl CHHTE3A!
JCTHAPUPOBAHHE aJIKAHOB (IIPOMBIILIJICHHBIN CIIOCO0
OcHosnoii. Bes nony4eHus 6yraguena-1,3); neruaparauns U008
111 o 3apanmii Ne34, | Cnocobsl nomydyeHus (1aGopaTopHEIit MeTOR); peakuus Jlebenena
Anpenb Teopus . 0.5 —
0. IIponBunyThIi. C aJIKalHEHOB (nonyyenue Oyraauena u3s aTaHona);
3aganusaMu Ne34 JETHIPOrajlOreHUPOBAHHUE JUTAJIOICHITPOH3BOLHBIX.,
Pa30epér ycnoBus npoBeACHUs MPOLECCOB U BBIXOL
HPONYKTOB B 3aBUCHMOCTH OT METO/a CHHTe3a.
OcunoBHoii. be3s
11 3aganuit Ne34, JlaHHOe 3aHsATHE MOCBALIEHO CTPOEHHIO AIKMHOB, KX
Arnpens Teopus AJKMHEI — a3/1

IlponeunyTHIif. C

sananusimu Ne34

XHMHYECKHM CBOMCTBAM B criocobam NOJIYYCHHA.
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OchosHoIi. be3

YYEHHK U3YYHT rOMOJIOrHYECKUI PA aTKUHOB, HX
o61yto Gopmynty ¥ Sp-rubpuIu3aLMIo aTOMOB

yrepozaa. Pa3bepér ocobeHHOCTH TpOiiHOI CBA3H (G-

11 3aganuil Ne34, | O61ias xapakrepucTuka 1 JIBE TT-CBSA3M), IMHEHHOE CTPOCHUE MOJIEKYIL.
Anpens Teopus 0.7
2. [poneunyrsri. C aJIKUHOB Hayuurcs onpegenats BuAbl H30MEpUH (TIOTIOKEHHSA
3agaHuaMu Ne34 TPOHOM CBA3M, MEXK/IACCOBYIO C aJIKAAHUEHAMH ).
PaccMOTpHT KUCIOTHBIE CBOHCTBAa TEPMHUHAIBHBIX
QJIKHHOB.
Vuenuk pa3bepér Ki0UeBbIe PEAKLUY;
npucoeMHeHe (TUAPAPOBaHHE, FaJIOTCHHPOBAHUE,
. THAPOTAIOTEHUPOBaHUE, THApaTauns no Kyueposy);
OcHoBHo. be3
. . okHcieHHe (pa3pblB YIIEPOIHOTO CKeJeTa); peakuuu
11 3agaHui Ne34, XuMHYECKHE CBOHCTBa
Anpens Teopus . ¢ aKTMBHbIMHU MeTajLiamu (0Opa3oBaHue 0.7
3. ITpoaBunyrsrii. C AJIKMHOB
alICTHIICHHUAOB); TPUMEpU3alHs allCTHIIEHA
3ajanuaMu Ne34
(nosyuenue 6ex3ona). Ocoboc BHUMaHHC OyaeT
YAEAEHO MEXAHU3MY EKTPOGHIBHOIO
NPHCOCAUHEHHA H OTIIMYHAM OT peaKLHii alnKeHOB.
YueHHK H3YYUT OCHOBHBIC METOABI CUHTE3a:
11 OcHoBHoii. be3s Cnoco0rl nonyyeHus METAHOJBHEIN KPEKUHT (IIPOMBILIUICHHEBIN Cocob
Anpens Teopus 0.6
4. 3agaHui Ne34, aNKHUHOB TOJTyYEHUSA AUECTUIICHA); AETHAPOTaIOreHUPOBAHKE

JHUrajorcHajJKaHOB (/'.IBa 3Tana); peaKnusa
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IlpoauHyThiii. C

sagaHusamMu Ne34

OcHoBHO#. be3

QJIKWJIMPOBAHMsA ALIETHIICHH/IOB ([I0OyYCHHUE
rOMOJIOTOB); KapOHAHRI MeTox (ruaponu3 kapbuza

KaJIbIIus ).

1

Anpenb

Teopus

3afnaHuii Ne34,
IIponsuuyTsrit. C

3aganusamu Ne34

[uknuyeckue

YII€BOOOPOOBI

ﬂaHHOC 3aHATHE IMOCBSILICHO CTPOCHHUIO

LHKIHYECKHX YIIIEBOAOPOAOB, HX XHMHYECKUM

CBOMCTBAM M criocofaM NMONyyYeHHs.

HA3/1

Anpensb

Teopus

OcuoBHoii. bes
saganuii Ne34,
ITponBuHyTHIH. C

3adaHuIMH Ne34

OcHoBHOH. bes

Ob6u1as xapaKTepUCTHKa

HHKJI0AJIKaHOB

YyeHUK U3y4uT KnaccHPUKALHUIO IHKJIOATKAHOB
(Manble, OOBIYHBIE H CPEIHHE LHKIIBI), HX OOILYI0
dopmyiy u sp>-rubpunusaumnio. Paz6epér noustue

«HaMpsDKEHUE LIMKIIA», KoHpopManum (BaHHa,

KpecJ1o, TBUCT) JUIA LUKiIorekcana. Hayuurcs

OIIPEAENATH BUABI H30MEPHH (LIHC-TPAHC,
ckeneTHast). PaccMOTpHT 0COOSHHOCTH ManBIX

nuiJIoB (3-4 atoma yriepoza).

0.7

Anpenb

Teopus

3agaHmii Ne34,
IIponsunyTslii. C

sazaHuaMu Ne34

Cmoco6bl monyyeHus u

XHMHYECKHE CBOMCTBA

HHMKJIIOaJIKaHOB

VueHHK H3YUHT METOABI CHHTE3a: IHMKIH3AIHA
JUraJoreHNpou3BoAHbIX (peakuus Biopua);
TMAPHPOBaHHE apPOMaTHYECKHX YTIIEBOJOPOAOB;

BHYTPHUMOJICKYJIsipHAsa Aceruaparanua JH0JI0B.

Pasz6epér xumuueckue cBOHCTBA: peaKMn

0.7
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paMKaJIbHONO 3aMELICHHU JUIst OOBIYHBIX LHKJIOB,
PEeaKIHK IPUCOSHUHEHUS JUIs MaJIbIX [MKIOB
(packpeiTHE IHKNIA), ropeHue U okucierue. Ocoboe
BHHMaHHUE YAEIUT Pas3iH4usIM PeaKIMOHHON
CIIOCOOHOCTH MaJbIX H OOBIYHBIX IIHKJIOB.

OcuHoeHO#. bes

Y4eHHK H3yYHT 0COOEHHOCTH CTPOEHHS
IUKJIOATKEHOB, HX H30MEPHUIO (II0JIOKEHHE ABOHHOM

CBs3M, Luc-Tpauc). Pasdepér xumuueckne cBOHCTBA

11 3agaHuii Ne34,
Anpenp Teopus [MuxnoankeHsl (mprcoeAMHEHHE, OKMCIICHUE), CIIELIM(PUKY peaKLuit 0.6 —
8. ITpoasuuyTeIit. C
U1 OULIMKITHYECKUX COEAUHEHHNH, METONbI
3afgaHuamu Ne34
NONMy4eHHs (AerHApOranoreHHpoBaHHe,
JeTHpaTanus).
OcHoBHoii. be3
JlaHHO€ 3aHATHE MOCBALICHO CTPOCHHIO
11 3agaHui Ne34, Apomaruueckue
Arpens Teopus apoMaTHYECKHX YIICBOAOPOAOB, X XHMHYECKUM — A3/1
9. Iponsunytsiit. C YTIEBOIOPOABI
CBOHCTBaM H C110C00aM I10JIy4EHHSI.
sagaausmu Ne34
YueHuK U3ydnT 0COOEHHOCTH CTPOCHUA
OcHosHo#i. be3
6eH30/1bHOrO KOJbIIa (Sp>-rubpuan3auus,
12 3apaHui Ne34, | O6was xapakTepucTHKa :
Anpens Teopus T-JJICKTPOHHOE 0051aK0), MpaBUiIa HOMEHKIIATYPEI 0.8 —
0. IIpoasunyTsiii. C apeHoB

3agaHuaMu Ne34

IUPAC ans apeHOB, BHABI H30MEPHH (TIOJIOKEHHS

3aMEeCTUTENEH B AU~ U TpU3aMeLEHHbIX GeH301ax),
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¢busuyeckue cBOMCTBa U CIIOCOOBI NPEACTABICHUSL
CTpYKTyph! ($opmMyisl Kekysre, pesoHaHCHBIE
CTPYKTYpBI).

OcHosHoit. bes

YueHHk pa3bepeTr Ko4eBbie peaKLHH:
3IEKTPOQHIEHOE aPOMATHIECKOE 3aMELLCHIE
(uMTpOBaHWE, TAJIOTCHHPOBAHHUE,
ATKUIIMPOBaHHE/alLMIYPOBaHKE 110

Opuneno-Kpadrcy), peakuuu 60koBbIX Heneit

12 3anaHuii Ne34, XuMHYeCKHe CBOICTBa
Arpeis Teopus . 0.8 —
1. Ipoasunytoiii. C apeHoB (oxucneHue, rajloreHUPOBAHUE N0 PAIUKAIBHOMY
3ananusaMu Ne34 MEXaHH3My), TMAPHPOBAHHUE (TOTyYCHHE
IMKJIOTEKCAaHa) W TIpaBHia OPHEHTAIMH (OPHCHTAHTEI
1 u 11 pona), ynenss ocoGoe BHUMaHHE MEXaHU3MY
SEAr-peakuuit 4 BIUAHHIO 3aMECTUTEICH.
YYeHHK H3YYHT OCHOBHbIE METOJb! CHHTE3A!
apoOMaTH3alMIO aJIKaHOB (KaTaJIMTUYECKHH
OcHosHoit. be3s prOPMUHT), TPHMEPH3ALUIO ANIKHHOB (U3
12 3aJaHuii Ne34, Cnoco6bl nonyvieaus aneTniaeHa), peakuuio Bropua-®urrura (u3
Anpen Teopus . 0.8
2. [Iponsunytsiii. C apeHoB rajioreHInpoM3BOAHbIX ), 1eKapOOKCHIMPOBAHHE

3anadusIMu Ne34

apoMaTH4eCKHX KUCIOT ¥ BOCCTAHOBIIEHHE (PEHOJIOB,
aHaNnM3Mpys NMPOMBINLICHHEIE U 1abopaTopHbIE

c1nocobbl ¢ YIETOM BBIXOJA U YHCTOTHI MPOAYKTA.
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Monyne 8; 3aganue N933‘

OcHoBHoIi. bes

12 3agaunit Ne34, |3ananne Ne33. Bce Tumsl
Anpems | Ilpaktuxa . Peiiaem 3ananue Ne 33 u3 Bapuanros EI'D. 2 a3/1,5
3. INMponeunyTsiit. C | ¥ aJIrOpHTMEL peLLICHAS
samaHuaMu Ne34
OcHoBHoii. be3
12 safgaHuit Ne34, 3amanue Ne33 Ha JaHHbIi ypok NOCBALIEH peleHuto 3afanus Ne33 B
Amnpens | Tpakruka . — A3/1
4. IponsunyTerii. C | npuMepe yrneBoaopoaoB ¢opmare EI'D.
3agauuaMu Ne34
Y4eHUK OCBOUT aJIFOPUTM PEIUEHHS PaCUETHBIX
3aj1a4 MO ONPEMCTICHHIO MOJIEKYIISIPHOM (HOPMYITHI
. OPTaHUYECKOTO BEILECTBA YEPE3 BEIYUCICHHE
OcHoBHoii. be3 .
. 3ananus Ne33 Ha MAacCOBOit JOJIH 3J1EMEHTOB, HCIIOJIb30BaHHE
12 3amaHnil No34,
Anpens | Ilpakrnka . MpHMepe YTIIEBOAOPOIOB | MOJAPHBIX COOTHOLUEHHUH NMPOAYKTOB CrOpaHHs U 0.5 —
5. Iponsunytsii. C

samauusamMu Ne34

JIETKOI'0 YPOBHA

npocreitmux dopmMyin ¢ uagekcamu 1-4, paszdepér
THUITOBEIE 33/1a4H Ha HACHILIEHHEIE H HETIPE/IE/IbHHIE

yriiesoaopoabl 6e3 CIOKHBIX (i)YHKHPIOHaHBHBIX

rpynn.

54



OcHoBHoM. be3

3apanusg Ne33 Ha

Pemats xoMOGHHHpOBaHHBIE 32a4H, TpeOyIoLIHe
y4€Ta u36bITKa/HEJOCTAaTKa pearcHTOB, aHaJIN3a

CMeceil BellecTB, paboThl ¢ OTHOCUTEIBHOMH

12 3anaHui Ne34,
Anpens | Ilpaxruka . NPUMEDPE YIIEBOAOPOAOB |  ILIOTHOCTBIO NApOB U onpeaeneHus GopMy:n no 0.5
6. IponsunyTeiit. C .
CpEHEero YpoBH: YPaBHEHHAM XMMHYCCKHX peakiuii, ocoboe
3agaHuAMH Ne34
BHHMaHHE Y/ICIUT apOMATHYECKHM YIIIEBO/IOPOJaM M
LHKIOAJIKaHaM.
Pemenne HecTaHIapTHBIX 3a/1a4, BKITIOYAIOIIUX
. MHOTOCTYNEHYAThIC NPEBPALICHUS, BELECTBA C
OcuosHoii. be3s
3ananus Ne33 ua HeoueBuAHEIME HHeKcamu (CsHs, C:Hs u np.),
12 sagauunii Ne34,
Anpens | TlpakTuxa . TTPUMEDE YTIIEBOJIOPOIOB aHaJTu3 CMECeH MPOAYKTOB PAa3HLIX Peakuuil 1 0.5
7. [IponsunyTsiit. C ,
. CIIOMHOTO YPOBHSA KOMOHHALIHIO KOJTHYECTBEHHBIX H Ka9eCTBEHHBIX
3ajaHHIMH Ne34 .
JaHHbIX, pa3bepéT coBpemMeHHbIE YOPMYJIUPOBKU
3ajlay U3 aKTyaJIbHbIX BapuaHToB EI'D.
Monyns 9. XuMua KHCIOpoACOAEPIKAIMX H a30TCOAEPKALHX OPraHMIeCKHX BELECTB
OcHoBHoii. be3
. Ha 3anstuu axcnept EI'D no xumun BMecTe ¢
12 CoeMmewien | 3amanuii Ne34,
Anpeins . . 3aBsTHE C IKCIEPTOM YU€HMKaMH pa3bupaer KpUTEPHH OLleHUBAHHSA 1
8. Huii (T+m) | IMpoasuuyThIit. C

3agaHusIMu Ne34

3ajaH1# BTOPOH 4acTH.
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OcHoBHoi1. be3

,u,aHHOC 3aHATHE IMMOCBALIEHO CTPOCHHIO

12 3aganuil Ne34, .
Anpens Teopus . OnH0aTOMHBIE CIIMPTHl | OJHOATOMHBIX CITUPTOB, KX XUMHYECKHM CBOHCTBaM —_ J3/1
9. ITponsunyterii. C
H crnocobam moimydyeHus.
3apaHuaMH Ne34
V4eHHK H3yuuT KNacCU(UKALUIO CIIUPTOB MO THILY
. YTJICBOJIOPOJIHOTO paziukaiia (epBHyHbIC,
OcHoBHoIi. be3 .
. BTOPWYHbBIE, TPETUYHEIE), X PU3HUECKHE CBOICTBA U
13 sagaHuil Ne34, | Obmas xapakTepHcTHKa . .
Anpens Teopus . 0COOCHHOCTH BOJOPOINHOM CBA3M. pa3bepér 0.8 —_
0. IponsunyTeiii. C | OZHOaTOMHBIX CIHPTOB
HoMenknarypy IUPAC u TpuBuanbHble Ha3BaHMUS,
3agaHusaMu Ne34 )
BIIMSHHE THAPOKCWIHGHON TPYTINEI Ha PeaKMOHHYIO
CIOCOGHOCTE.
Vuenux pa3bepér OCHOBHEIE peakLMK: JerHApaTays
OcHoBHO#. be3 (BHYTpH- U MEXMOJNEKYIIAPHAA), OKUCIIEHHUE [0
13 3agaunii Ne34, XUMHUYECKHE CBOICTBA |aJIbJeruI0B/KETOHOB, 00pa3oBaHHe NPOCTHIX QUPOB
Anpeins Teopus 5 5 0.8 —
1. : Iponsunyteiit. C | 01HOAaTOMHBIX CITUPTOB | K CJIOKHBIX d(DHPOB, B3aHMOACHCTBHE C AKTHBHBIMHU
3aganusamu Ne34 MeTajuiamMu. 0co60e BHUMaHHE YAETHUT MEXaHN3MaM
peakuuil 3aMelleHHA ¥ SNHMMHUHHPOBAHHA.
. Y4eHUK H3y4UT IPOMBINUIEHHBIE METOIBI
13 OcHogHoil. be3s CnocoOrl nonyyeHus
Amnpens Teopus . (rugparaums anKeHOB, FTHAPOJIN3 TAJIOTCHANIKAHOB) U 0.7 —
2. 3aganuit Ne34, OTHOATOMHBIX CIIMPTOB

nabopaTopHble CHHTE3bl (BOCCTaHOBJICHHE
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[ponsunyThlii. C

sagaHuamu Ne34

KapOOHMIILHBIX COEAMHEHUH, peakuus [punbspa).
pa3bepér 0coOEHHOCTH NOTyUYECHHS METAHOIA,

3TaHOJIa ¥ BBICIIUX CIIHPTOB.

OcuosHoit, Be3

MHOroaroMHsIe U

llaHHOC 3aHATHC NMOCBAIICHO CTPOCHUIO

13 3aganuit Ne34,
Anpenp Teopus apOMATHYECKHE CIIUPThI, |MHOTOaTOMHBIX CIIMPTOB, HX XUMHYECKHUM CBOHCTBaM H3/1,5
3. ITponBunyThIii. C
deHonbl H crnocobaM Moimy4eHHs.
3aganuamu Ne34
V4eHHK H3yYHT 0COOEHHOCTH CTPOEHHUs H CBOMCTBA
3THJICHIVIMKOMA UM NIHLEPHHA, HX BOJOPOAHEBIE CBA3H
OcHoBHo#i. be3
- M aHOMAJILHO BBICOKHME TEMIIEPATYPbl KUIICHH.
13 3ajaHuii Ne34,
Anpens Teopus MHoroaroMHei€ CIHPTHI | pa36epET KadeCTBEHHbIE PEAKIMH HAa MHOIOaTOMHbIE —
4. IMponBunyTsIit. C
cnupthl (¢ ruapokcuaom mend (1)), ux okucnenue u
3agaHusIMU Ne34 '
obpa3oBaHUe CIOXKHBIX YQHPOB. PACCMOTPUT
TIPUMEHEHHC B IPOMBIILNICHHOCTH U OBITY.
Y4eHHK NO3HAKOMHUTCA CO crieuu UKol
OcHoBHO#i. be3
apOMaTHY€CKHUX CTIUPTOB: KUCJIOTHBIMH CBOHACTBaMH
13 3anannii Ne34,
Armpens Teopus ®deHonbl ¢eHONA, €0 peakUAMy C IeTodaMH U GPOMHOi —
5. Nponsunytsiit. C

sagaumamu Neld4

BOIO¥. pa30epéT 3MeKTpoHIbHOE apOMaTHYECKOE

3aMelneHye B peHonax (OpUeHTaLHs B OPTO- U mapa-
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HOJIO)KQHH}I), OTINYUC peaxunomloﬁ crocobHoCTH

ot GeH3osna 1 aympaTHYeCKUX CITUPTOB.

OcuoBHoii. be3

VYyeHUK U3y4uT OCH3UIOBBIN CUPT Kak
NpeICTaBUTENb apOMaTHYECKHX CIIUPTOB, €ro

OKHCIIEHHE 10 anbAerniaa U xucnotel. Pasbepér

13 3agaHuid Ne34, OTJIMYHS PEAKLMOHHOMN CIOCOOGHOCTH apOMAaTHYECKHUX
Anpens Teopus . ApoMaTH4eCKHE CITHPTHI 0.5 —
6. IMponsunyTseiid. C CIUPTOB OT (PEHONOB M anudaTHYECKNX CMUPTOB, WX
3anaHusAMH Ne34 CTabWIH3AMIO Yepe3 CONPSDKEHHE C apOMaTH4YECKUM
KOJIbLIOM. PACCMOTPUT COBPEMEHHbIE METOL bl
CHHTE3a U IPUMEHEHMS.
OcHoBHoii. be3
- . JaHHoe 3aHATHE NOCBAILEHO CTPOEHUIO ANIbAETH/IOB
13 3afaHmi Ne34, .
Armpenb Teopus . AJbAETHABI M KETOHBI | M KETOHOB, HX XMMHYECKHUM CBOMCTBaM H Crocodam — J3/1
7. Iponsunytsiii. C
TOTy4EHHS.
3ajaHusamu Ne34
VYyenuk usyuuT knaccuipurauuio KapoonMIibHBIX
OcHoBHoO#1. Be3 COCIMHEHUM Ha aJbAEru/ibl U KETOHEI, UX CTPOCHUE
. OG61uas xapakTepucTHKa
13 3agaHnii Ne34, (sp?-rubpuausanus, noIpHocTh ca3u C=0) n
Arnpensb Teopus . KapOOHWIBHBIX . . 0.7 —
8. ITponsunyTsI. C . (usnyeckue cBoicTBa. Pazbep€T HOMEHKIATYpY
COeAUHEHH

3agaHusaMu Ne34

TUPAC u TpuBHaiibHEIC Ha3BaHHA, 0COOCHHOCTH

MEXMOJIEKYIIIPHOTO B3auMozeicTBus. PaccMoTput
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BJIMSIHUE 3JIEKTPOHHBIX 3P (PEKTOB Ha PEaKLIMOHHYIO

cnocob6HoOCTh KapOOHWIBHOH FPYIIIEL.

OcHoBHOH#. bes

Xumuueckue CBOMCTBa

Vuenuk pazoepéT KioueBsle peaKkluu:

HykieopunsHoe npucoeaunerne (¢ HCN, NaHSOs,

13 3amanuii Ne34, CNMPTaMH), OKHCJICHHE (B TOM YHCIIC Ka4ECTBECHHBIE
Anpens Teopus . KapOOHWIBHBIX 0.7 —
9. IIpoasnuyteii. C . peakliuy Ha anb/Cru/ibl), BOCCTAHOBJICHHC /10
COeIMHEHUH
sagaunamu Ne34 cnvuptoB. Ocoboe BHUMaHWE YAETTUT Pa3THYHAM B
peaKUMOHHOH CITOCOOHOCTH ajlbIEerHAOB H KETOHOB.
YyeHHK H3y4YUT NPOMBILLICHHBIE METOABI
(oxucnenue cnHpTOB, THAPOGOPMUTUPOBAHHE
OcHogHoii. bes aJIKCHOB) U J1abopaTopHbie CHHTE3BI (030HONMM3
. CrnocoOn nony4yeHus .
14 3agaHuii Ne34, aJIKEHOB, MUPOJIH3 coleil KApOOHOBEIX KHUCIIOT).
Anpens Teopus . KapOOHMIBHBIX 3 0.6 —
0. IIpoasunyThIi. C . Pa36epér coBpeMeHHbIE KaTATUTHYECKHE CITOCOORI
COCIVHCHHH
3agaunsMu Ne34 noyry4eHus Gpopmanpieruia 1 alleToHa, a TakKe
creLH(UUeCKHe METOIbI CHHTE3a apOMaTHUYECKHIX
aNTbACTU/IOB.
OcHoBHo#l. bes
. JlaHHOE 3aHATHE MOCBAIIECHO CTPOECHHIO KapOOHOBBIX
14 3anaHuii Ne34, | KapboHOBbIE KHCIIOTHI M
Anpenb Teopus KHMCJIOT, UX XUMHUYECKUM CBOMCTBAM U crocobam — A3/1

IIponsunytsiil. C

sagaHHsIMu Ne34

CIIOXHbIE QUPbL

Oy 4EHHUA.
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Anpenb

Teopus

OcHoBHoii. be3
3anaHui Ne34,
IMponBunyTstii. C
3agaHusmMu Ne34

OO0wan xapakrepucTuka

KapOOHOBBIX KHMCIIOT

YYeHHK H3yIHT KTacCH(UKALHIO KapGOHOBbIX
KHCJIOT (TIpeAENbHbIE, HEMpE/ENbHbIE,
apoOMaTHYECKHE), HX CTPOeHHe (TIONAPHOCTD CBA3H
O-H, p,r-conpspxenne) u gusnueckue CBOMCTBA.
Pa36epér nomenxnarypy IUPAC u TpuBHaibHbIC
Ha3BaHHs1. PacCMOTPUT 3aKOHOMEPHOCTH U3MEHEHHA
KHCIIOTHOCTH B T'OMOJIOTHYECKOM PANY M BIHAHHE

3aMeCTHTeNIel Ha CHJIy KHCIIOT.

0.8

14

Anpenb

Teopus

OcHoBHo#i. be3
3agaHuii Ne34,
Iponsunyrstii. C
3agaHuaMH Ne34

XHUMHYECKHE CBOMCTBA

KapOOHOBBIX KHCIIOT

Yuenuk pa3bepér 0CHOBHbIE peaKiuy: 0Opa3oBanue
coJieH (peakuuM ¢ MeTajliaMu, OCHOBAHMAMH),
nonyveHue GyHKLHUOHANBHEIX TIPOU3BOAHBIX
(ranoreHaHTHAPHIOB, AMHIOB, CIIOKHEIX 3()HPOB).
Ocoboe BHUMaHHE YACIUT MEXAHH3MAM
HyKJICOQMIEHOTO 3aMCILEHHS Y KapGOHMIILHOTO
aroma yraepoga. PaccMoTpHT peakunu
JeKapOOKCHIHPOBaHUA H BOCCTAHOBIIEHHS

KapOOHOBEBIX KHCIIOT.

0.8

14

Anpeins

Teopus

OcHoBHOM. bes

3amaHui Ne34,

Cnoco6xnl nony4eHus

KapOOHOBBIX KMCIOT

YYEHHK H3yYHT IIPOMBIILLICHHEIE METObI
(oxHCIEHHE ANIKAHOB, AJIKEHOB, AJIKIIOEH30JI0B) U
nabopaTopHble CUHTE3BI (THAPONU3 HUTPUIIOB,

OKHCJIEHHE NePBUYHBIX CIIMPTOB H albAET HJIOB).

0.6
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IlponBunyTsIii. C
3agaHuaMu Ne34

Pazbepér coBpeMEHHbIE KaTAIUTHYECKHE CIIOCOODI
TIOJTy4E€HHs MyPaBbHHOM U YKCYCHOM KUCIIOT.
PaccMoTpuT cienndryeckue MeTOabI CHHTE3a

apOMaTH4YE€CKUX KapOOHOBLIX KHCIIOT.

OcuosHo#. be3s

YYEHHK H3YUHT CTPOSHHE U HOMEHKJIATYPY CIIOMHBIX

3¢npoB, ux pH3NYIECKHE CBOHCTBA U 0COGCHHOCTH

3agauusiMu Ne34

CBOMCTBa H XUMHYECKUE NpEBpaICHUs. THAPOJINU3

(oMBlnEHME), THAPHPOBAHUE, OKHUCIICHHE.

14 3aanuii Ne34, MEXMOJIEKYJIAPHOTO B3auMozeHCTBHUsA. Pa3bepér
Anpenp Teopus . CnoxHbie 3¢upbl . 0.5 —
S. IponsunyTslit. C MEXaHH3M peaklMH 3Tepu(HUKaLMH, 0OpaTUMBII
3aganusamu Ne34 XapakTep 3TOro npouecca u Gakropsl, BIMSIOIME HA
BBIXOA 3¢upa.
OcHoBHoii. be3
‘14 3agaHuii Ne34,
Anpenp Teopus . Kups! v yrieBoas YYeHHK H3YUUT TEOPHIO M0 JKUPaM H yIJIEBOAAM. — 3/1
6. IponsunyTsiii. C
3aganuamu Ne34
YYeHHK [TO3HAKOMHTCS C COCTaBOM M CTPOEHHEM
OcHoBHoii. be3 XMPOB KaK CJIOXHBIX 3QUPOB MHUI[EpHHA U BBICUIHX
14 3agaHuil Ne34, KapOOHOBBIX KHCIOT. Pa3bepér kiaccudpukaumio
Amnpenb Teopus . XKupsi 0.5 —
7. IIponBunyTsIit. C XKHPOB (>KHBOTHBIE H PACTUTEIBHEIE), HX (PU3HYECKHE
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PaccMOTpUT 6HOIOTHIECKYIO POJIb M IIPAKTHYECKOE

TIPUMEHCHUEC XKUPOB.

14

Anpens

Teopus

OcHoBHoti. be3
3agaHuni Ne34,
ITponsunyTeIii. C

3alaHuaMu Ne34

VYrnesoapl

VYeHHK H3y4UT KIaCCH(PUKALIUIO YTIIEeBOJOB HA
MOHOCaXapu/pl, [HCAXapHIbl U MOMCAXAPHIEL, HX
GMONOTHYECKYIO POt U 3HaueHue. Paszbepér
CTPOEHHE IIIIOKO3BI U PpyKTO3bI (OTKPLITHIE H
UMKJIMYECKHEe GOPMBI), SBIIEHIE MYTapOTaLMH.
PaccMoTpHT XMMHYecKUe CBOICTBA: peakUuy
aJbJEruAHOM IPYIINbl, CIIUPTOBbIX THAPOKCHIIOB,
Opoxenus. O3HaKOMUTCA C OCOOEHHOCTAMH

Kpaxmana, UCoI03bl U INIHKOTEHaA.

0.9

14

Anpens

[Npaktuka

Ocuosnoii. bes
3agannii Ne34,
ITponBunyTHIi. C

3aaHuAMH Ne34

[Ipaxruka 3ananuii n3
EI'D no reme «XKupsi n

YIJIEBOABI»

Y4enuk orpaboTaer peleHHe THIIOBbIX
3K3aMEHALIMOHHBIX 3a/1a4: KaYeCTBEHHbIE PEaKIMH Ha
YIIIEBOBI (PEAKLHA «CCPEOPSHOIO 3epKasay, ¢
ruzapokcuaom meau (1)), onpenenexue nmpoxykTos
THIAPOJIU3a JNCaXapHIOB U no:méaxapnn;os.
Pas6epér uemnouku npespalieHuii ¢ yyacTHEM
YITIEBOAOB M MX NPOoH3BOAHbIX. [loTpeHupyercs B
pCLICHHH PaCYETHBIX 3aJ1a9 Ha OTIPE/ICJICHHE COCTaBa

YTNEBOAHBIX CMECEHA.

0.6
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OcHoBHOIi. Be3

JlaHHOE 3aHATHE MOCBAILEHO TEOPHH IO CTPOEHHIO

15 3apanuil Ne34, .
Anpens Teopus . AMuHbl. AHWIMH aMMHOB, HX XHMHYECKHM CBOHCTBaM U criocobam — a3/1
0. ITpoasunyThIi. C
MOJTYH4EHUA.
3agaHusMH Ne34
Y4eHHK H3yUHT KIacCH(PHKALHIO aMHHOB
(nepBrYHBIE, BTOPHYHbIC, TPETUYHbIE, YETBEPTHYHbIC
OcHosHo#. bes aMMOHHUEBbBIE CONH), UX CTPOeHHE (sp>-rTHOpnan3aLus
15 3afaHuii Ne34, | O6uwas xapakTepHCTHKa asora) ¥ pu3uveckHe cBoiicTBa. Pa3bepér
Anpens Teopus . 0.8 —
1. IIponsunyToiii. C aMMHOB Homeunknatrypy IUPAC u TpuBnanbHble Ha3BaHHA.
3agaHuamMu Ne34 PaccMOTpHT OCHOBHBIE OTIMUUA anUPaTHHECKHX U
apoMaTH4EeCKHX aMUHOB, BIUSHHE HEMOACIEHHOH
3NMEKTPOHHOM Napkl a30Ta Ha CBOICTBa COEAMHEHHIA.
YueHHK pa30epEéT OCHOBHBIE peaKLHH: OCHOBHBIE
CBO¥CTBa (B3aHMOJIEHCTBHE C KHCJIOTAMM, BOAOI),
OcHoBHoii. be3 JIKMIIMPOBaHHKE, allMIHPOBaHNE, PEaKLHH C
15 3agaHuii Ne34, XnMHueckue CBOMCTBA azotucToi kucnotoit. Ocoboe BHUMaHKHE YAETUT
Anpenp Teopus . . 0.7 —
2. [IponsunyTsIit. C aMHHOB pa3IHYUAM B PEaKUHOHHOH CITOCOOHOCTH

3aganuamu Ne34

anupaTHYECKHX U aPOMAaTHUYCCKUX aMHUHOB.
PaccMoTpuT 06pa3oBaHue 11Ma30COSAUMHCHHUHM H UX

NMPAMEHECHNEC B OPraHUuYCCKOM CHHTE3E.
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OcHoBHoi1. bes

Y4eHUK H3Y4HT NIPOMBIILICHHEIE METObI
(BOCCTaHOBNIEHHE HUTPOCOEIMHCHNUH, nepepaboTka

KaMEHHOTO YIJIf) H 1ab0paTOpHblE CHHTE3HI

15 3anaHuii Ne34, Cnoco0s1 nonyyeHus (peaxuuu lodmana, 3unuHa, ankKuIMpoBaHUE
Anpens Teopus 0.5 —
3. IponsunyTeii. C amMHHOB amMmHaka). Pa36epér coBpeMeHHBIE KaTaTUTHIECKHE
3agaHusaMu Ne34 CHOCOOBI TONYYECHHS] aHHIHHA | APYTUX BAXKHBIX
amMuHOB. PaccMoTpHT cnenuduveckrne MeToabl
CUHTE3a reTepOLUMKINYECKHX aMUHOB.
YyeHUK U3y4HT OCOOCHHOCTH CTPOCHUS X CBOMCTB
aHWJIMHA KaK [MPEJCTABUTENA APOMaTUICCKIX
aMKHOB. Pa3bepéT BusHue aMUHOTPYIIIBI HA
OcHoBHo#. be3s pEaKLMOHHYIO CIIOCOOHOCTH OEH30JIBHOTO KOJIbLIa
15 3aganuii Ne34, (axkTHBanMs OpTO- U Napa- noaoxeHui). Paccmorpur
Arpeins Teopus Auunux 0.6 —
4, IpoasunyTeiit. C OCHOBHBIC XMMHUYECKHE CBOJiCTBa: 06pa3oBaHKC
3ajgaHuamMu Ne34 COJIEH, PEaKIM C a30TUCTOH KUCJIOTOH,
aIKHJIMpOBaHHe H aliMpoBaHne. O3HaKOMHTCA C
TPOMBIIUIEHHBIMH CIIOCO0aMU TIONYYEHHS U
obnacTsaMyu NPUMEHCHHA aHWIHHA.
. JlaHHOE 3aHATHE IOCBAILEHO TEOPHH IO CTPOCHHIO
15 OcHoBHoii. be3
Anpens Teopus . AMMHOKHUCIOTHI U OeNKH | aMUHOKHCIIOT U OEJIKOB, X XUMHYECKHUM CBOMCTBAM — J3/1
S. 3amanuii Ne34,

H criocobam IMOTYYCHHA.

64



IlponsunyTthiii. C

3agaHusIMH Ne34

OcuogHoii. bes

VUeHHK U3Yy4YHT CTPOEHHE U KIIACCH(DPHUKALMIO
0-aMHHOKHCJIOT, HX (PH3UKO-XUMHYECKHE CBOICTBa
(amoTEPHOCTD, H303NEKTPUUECKYIO TOYKY).

Pa36epér ocobenHoCTH CTEpEeOn30MEPHH 1

15 3agaHuii No34,
Anpens Teopus . AMHHOKHCIIOTHI GUONOrHYECKH BaXXHBIE ONTHYECKHE H30MEPHI.
6. ITpoaBunyTsiit. C
PaccMoTpuT ocHOBHBIE peakuny: 00pazoBaHHe
3agaHusaMu Ne34 . .
NEeNTUAHOM CBSA3H, B3aMMOACHCTBUE C KUCJIOTAMH H
I{EJ104aMU, PEAKIMH 3TePUPHUKAIUA H
aUMTUPOBAHUS.
Y4eHHK NO3HAKOMUTCA CO CTPYKTYPHO#H
OcHoBHOIi. be3 opraHu3aluei 6enkoB (mepBUYHas, BTOpUYHA,
15 3aganuii Ne34, TPETHYHAA W YECTBEPTHYHAS CTPYKTYpHI). Pazbepér
Anpens Teopus . benxu .
7. IIponeunyTsrit. C XHMHYECKHE CBOMCTBA: ACHATYPalMIO, THAPOIHN3,

3agaHuaMu Ne34

LBETHBIE peakiuu (OuypeToBas,

KCaHTONIPOTEHHOBAas).

Monyns 10. XuMus v Xu3HE
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OcHosHo#i. be3 3amaHue Ne2S.
. Ha maHHOM 3ansTHH pa3GepeM BO3MOXHBIE CITIOCOGHI
15 3afanuil Ne34, ITpumenenue
Anpens Teopus . NMPUMCHEHUA OPraHUYECKUX BEIIECTB, PACCMOTPUM — A3/1
8. IIpoasunytsiif. C | opranuueckux Beuects
pemieHre 3aganus Ne25.
3agaHusaMu Ne34 B XMMUH H KU3HH
Y4EHHK U3Yy4YUT NPaKTHYECKOE HUCIIONB30BAHNE
OCHOBHBIX KJIACCOB OPraHU4ECKHX BEIIECTB B
OcHoBHOII. Be3 TMPOMBINUIEHHOCTH, MEAVLIMHE W MOBCEIHEBHOM
. [Tpumenenne .
15 3afaHui Ne34, XH3HH. Pa36epéTr npuMeHeHUe: YTIIEBOIOPOIOB
Arpens Teopns . OpraHHYeCcKHX ) 0.7 —
9. Iponsunytsiii. C . (TONnnMBO, CHIPLE I CHHTE3a), CIMPTOB
COEAMHEHHH
3aganuaMu Ne34 (pacTBOpHTENH, AHTUCENTHKH), KAPGOHOBEIX KHCIIOT
(mumessie nobaBkH, hapMalieBTHKa), TOTAMEPOR
(rractMaccsl, BOJIOKHA).
YyeHuK 0Tpad0TaeT HaBbIK YCTaHOBIEHHS
COOTBETCTBHS MEXly OPI'aHUYECKHUM BEILECTBOM U
OcHogHoii. bes S cdepoii ero npumenenus. Pazbepér tuiossie
. 3aganne Ne25 Ha .
16 3aganuii Ne34, GbopMyTUPOBKH 3alaHUil M aNITOPHUTM MX
Anpens Teopus . o6yacTh IpUMEHEHMs 04 —
0. IIpoaBunythiit. C

3ananuamu Ne34

OpPraHH4cCKHX BEILIECTB

BBINONHERHUA. [loTpeHupyerca B onpeneneHun
obnacreit UCNOb30BAHMSA JIEKAPCTBEHHBIX
IIpenaparoB, NECTULHJIOB, KpacuTeneit u Apyrux

BOKHKIX coelMHEHM. Ocob6oe BHUMaHUE YIEIUT
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BCILICCTBaAM, BCTPCHAIOIMMCA B MOBCEAHEBHOH

JKHU3HH.

OcuosHoii. be3

. 3aganue Ne24. Ha nannom 3ansTuu pasbepeM BO3MOXHBIC
16 3amanuii Ne34,
Anpens Teopus . KauecTBeHHbIE peaknuu Ka4yeCTBCHHBIC PEAKI[MH HA BEIIECTBA B — H3/0,5
1. ITpoasunyTsIit. C . .
B OpraHH4yeckoi XumMHuu OpraHHYeCcKOi XUMHH.
3amaHusMH Ne34
YueHnK U3yYHT OCHOBHBIE KAYECTBEHHbIE PEaKLUU
J1A MASHTHOHUKALMHY OpraHH4eCKUX COeAUHEeHNUIA,
pa3bepér LIBETHBIE peaKLUH H XapaKTepHEBIE
IIPU3HAKH B3aUMOAEHCTBHH JUIA pa3sHbIX KJIaccoB
OcnoBHoii. bes BELIECTB: PEAKIIHIO «CepedpsaHOro 3epKama» ans
16 3agaHuil Ne34, | KauyecTBeHHbIe peakuuy | aibJernjaoB, obeclpeuyrnBaHine OPOMHOM BOIBI 11
Anpenp Teopus ) . 0.7 —
2. IlponBunyThiii. C | B OpraHH4eCcKOi XHMHH

3agaHuaMu Ne34

HETIpeAEbHBIX COEAHHEHUH, peakLUIo C
ruapoxcunom mMeau (I1) ans MHOroaTOMHBIX CIIMPTOB,
Ka4eCTBEHHbIE peakiy Ha (eHOJB! U
aMWHOKUCJIOTHI, HAyYHTCS MPOTHO3HPOBATH
pe3ynbTaThl peakiHi U OOBACHATh UX XHMHYECKYIO

npHpozy.
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Amnpens

Teopus

OcHoBHoi1. be3
3aganmii Ne34,
IponsuuyTsrii. C

s3agaHusaMu Ne34

3axanue Ne24 pa
NPU3HAK OPraHHYECKHX

peaxumi

Yuenuk orpaboraeT HaBhIK OIpe/Ie/IeHUS IIPU3HAKOB
NPOTEKAHUA OPraHUYECKHX peaKimii, pa3oepér
THNOBBIE (QOPMYITHUPOBKH 3alaHHH H HAayIHTCA
aHAJIM3UPOBATh YCIOBUS NPOBEACHUSA PEAKLIHI,
ONpEAEIIATH BU3YAIbHEIC IPU3HAKY (M3MEHEHHE
1{BETA, BHIMAICHUE 0CA/IKa, BLIACICHHE I'a3a),
YCTaHaBJIMBaTb COOTBETCTBHE MEXAY peakuueii H eé
XapaKTEPHBIM NPOABIECHHEM, TIOTPEHHpYeETCS B
PEIIEHHH YCIMKHEHHBIX BADHAHTOB C

KOM6HHHPOBaHHblMPl IIPA3HAKaAMH.

0.7

Anpensb

Teopus

OcHoBHoii. be3
3ajaunii Ne34,
TIpoasunyTsIit. C

sagaHusaMu Ne34

3agauue Ne24 na

BELIECTB

Pa3jiMinuc OpraHn4CCKuxX

VY4eHnK OCBOUT anropuT™ BeIGOpa peakTHBOB IS
pa3IN4YeHUs OPraHHYeCKUX COCAUHEHHH, HAyINTCS
noAbHpars cnelmbHYecKHe PeakTHBbI ISt Pa3HbIX
KJ1acCOB BEIIEGCTB, IPOTHO3UPOBATh Pa3IMIHEIC
pE3ynLETaThl MPH B3aUMONCHCTBHHM C OIHUM
peaKkTHBOM, 0OOCHOBEIBaTh BHIOOP XMMHUUECKOTO
MeToAa HAESHTH(HKaUHH, pa30epET KOMIIIEKCHbIS
CITy4YaH pas/id4us U30MEPOB M BEILECTB CO CXOKUMH

CBOWCTBaMH.

0.3
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OcHOBHOI1. Be3

3aganue No25.

Ha ypoxke pa36epem Teoputo o teme: «[lomuMeph 1

16 . 3anaHui Ne34, OCHOBHbIE CIOCOObI NONyUeHUA
Mait Teopus . ITonumeps! 1 BOJIOKHA. . — A3/1
5. ITponeunyThIii. C BLICOKOMOJICKYJISIPHBIX COSHHCHUT,
Hedts 1 ee nepepabotka
3aganusaMu Ne34 IToznakoMuMcst ¢ BOJIOKHAMH M MX CTPOEHHEM.
Y4EHHK M3YYMT OCHOBHEIE OHATHS I0JIMMEPHOI
XMMMH: MOHOMEPHI, IIOJIUMEPDI, CTEIICHD
MIONIMMEPHU3aLIMHK, pa3OepET MeXaHU3MbI peaKiuii
OcHoBHoIi. be3 TIOTUMEPH3alHMH ¥ MOJUKOHICHCALINH, PACCMOTPHUT
16 3ananui Ne34, CTPOEHHE K CBOICTBA BaXKHEHIINX CUHTETHYECKHX
Mait Teopus . MonoMeps! 1 nonuMepsl 0.5 —
6. IMponBunytsiii. C NOJIMMEPOB (110JIN3THIIEH, NONUIIPONIWIEH,
3apaHusMu Ne34 TIONTMBUHWIIXJIOPH ), @ TAKXKE MPUPOAHBIX
TMOJMMEPOB (KpaxMaJl, EJLTION03a, OeJIKH), HayuuTCs
COCTaBJISITh yPAaBHEHHUS PeaKkUUii NONyUYeHUs
MOJIMMEPOB U3 MOHOMEPOB.
YYEeHHK ITO3HAKOMHUTCA C KilacCH(pUKaLUEH BONOKOH
OcHoBHoit. bes Ha MPUPOJIHLIE (XJTOMOK, WIEPCTh, MENK),
16 3afaHuil Ne34, BonokHa 4 ux UCKYCCTBEHHBIE (BUCKO3a, aLleTaTHOE BOJIOKHO) H
Mait Teopus . 0.5 —
7. Iponsunytsiii. C Knaccudpukaums

3agaHusMu No34

CHHTETHYECKHE (/1aBCaH, HEITOH, KalPOH), H3y4HT
UX CBOWFICTBa M 00/1aCTH MPHMEHEHHS, pa3depéT

XUMHYECKUE OCOOEHHOCTH [IpON3BOACTBA
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CUHTCTHUYCCKHX BOJIOKOH, HAYUYUTCH OIIPEUCIATE TUII

BOJIOKHA I10 XapaKTePHBIM NPU3HAKaM M CBOMCTBAM.

OcuoBHoii. bes

YyeHHK U3yUHT COCTaB H CBOHCTBAa He()TH Kak
CJIOXHOH CMECH YTIIEBOLOPOIOB, pa36epET OCHOBHBIE
MeTob! iepepaboTky HeGTH: NEPBHYHEIC

(¢pu3nueckue - neperoHka, AeKaHTaLUA) U

16 3ajaHuH Ne34,
Mait Teopus Hedts 1 ee nepepaborka| BTOpUUHBIE (XHMUYECKHE - KPEKHUHT, pUGOPMUHT, 0.6 —
8. IMponsunyTtsrit. C
ITHPOJNK3), PACCMOTPUT MPOAYKThI
3anaHuaMu Ne34
HedrenepepaboTKy U UX NPHUMEHEHHE,
[IO3HAKOMUTCS C FKOJIOTHYECKHMH TIpobneMamu
HedTeno661un U nepepaboTKH.
3ananue No25.
OcHoBHoii. be3
[Ipumerenue Ha nanHOM 3aHATHM pacCMOTPHM NpUMEHEHHE
16 CoBMernieH | 3amaHuii Ne34,
Maii HEOPraHU4YeCKHX HEOpraHH4eCKHX BeuiecTs, oTpaboraem 3ananus Ne — A3/1
9. ubiii (1) | poasunyrsiii. C
BCLIECTB B XHMHH U 25, B popmare EI'D
3agaHudsaMu Ne34
KU3HH
OcHoBHoii. be3 VYueHHK CHCTEMAaTH3UPYET 3HAHUSA O NPAKTHIECKOM
OO6nacT npuMeHEHHA
17 CosmenieH | 3amanuit Ne34, UCTOJIB30BaHHH BAKHEHIIIMX HEOPraHUYECKAX :
Mait HEOPTraHNYECKHX 0.5 —
0. Heid (T+m) | IIpoaBunyThIit. C COEAMHEHUI: KHCIIOT (CEpHas B IPOU3BOACTBE
BELIECTB

3amaHusIMu Ne34

YJIOG[)CH[/Iﬁ, 430THaA B U3roTOBJICHHH B3PBIBYATHIX
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BEIIECTB), OCHOBAaHH (MMAPOKCH HATPHA B
MBLIOBapEHUH), conei (KapOOHAT Kabus B
CTPOMTENLCTBE), OKCHIOB (OKCUA aJIFOMUHHUSA B
NPOU3BOACTBE amoMuHHA). Pa3zbepeér npuMeHenue
METAJIJIOB H MX CILUIABOB B Pa3IMYHBIX OTPaCIIsAX
NPOMBILICHHOCTH, @ TAK)XE UCTIONBE30BaHHUC

OMaropoAHEIX rasos.

OcHoBHoii. be3

HcTounnku nonyuenus

Y4eHHK H3yYHT NPAPOAHBIE HCTOYHUKH BaOXKHEHIIHX

HEOPraHu4YCCKux COCAMHCHHMIL: MHHEPaAJIbl (FCM&THT

17 CosmemeH | 3anmanmii Ne34, UL TIOJTYYEHHS KEIC3a, FAJIMT JUIA XJIOPH/IA HATPHA),
Mait . HEOPraHUY€eCKUX 0.5
Hel# (T+m) | TIpoxBunyTIi. C MOPCKYIO BOZY (HCTOUHUK Gpoma u Maruus),
BELIECTB _ .
3aganuaMu Ne34 : arMocepHbIi BO3AYX (TIOMTydEHHE a30Ta U
KHCIIOpOAa).
YuyeHuk oTpaboTaeT HaBbIK YCTaHOBJICHHS
. COOTBETCTBUA MEXY HEOPraHUUECKHM
OcHoBHo¥#i. be3 .
5 3ananne Ne25 ¢ BEI[ECTBOM/MaTepHaioM u chepoil ero npumMeHeHns
17 CoBMemen | 3amaHuii Ne34, .
Mait . HEopraHu4eCKHUMH coryacHo TpedoBanuaM EI'D. Pa3GepéT THnoBLIe 04
2. Heid (T+n) | IpoxsunyTsiii. C .
BELWECTBAMH ¢dopMyIIHpOBKH 3aiaHuii Ha onpeaenenue: obnacTu

saganmsamu Ne34

MCII0J1b30BaHNs yNOOpEHHU#, CTPOMTEIIbHBIX

MaTepHUasoB, PEaKTHBOB B 1a00paTOPHON MpPaKTHKE
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OcHoBHOI1. bes

3aganue No24.

17 Mait Cosmeruen | sananuii Ne34, | Kauecrseuusie peakuuu Ha nannom 3ansaruu pasbupaem kauecTBeHHbIE 31
ait — ‘
3. ublii (1+n) | Ipousunyrriit. C B HEOPTaHHUYECKOH PEaKlHH B HEOPIraHMYECKOM XHMHH.
3agaHusaMu Ne34 XUMHH
Y4€HHK OCBOMT METOAMKH MACHTH(HKALHH
OCHOBHBIX aHHOHOB: KapOOHaT-HOHa (peakiys C
. KHUCJIOTO#), Cynbdar-HoHa (ocamok ¢ Ba?'),
OcHoBHoii. be3
5 KayecTsenHble peakuun |XnopHa-HoHa (0cafiok ¢ Ag'), HUTpaT-HOHa (peaKuus
17 . CoBMeuieH | 3anaHuii Ne34, . . .
Maii . . Ha HEOPraHMYECKUe C MeIIbIO U KHCII0TO#), pocdar-uoHa (xEnThii 0.5 —
4. ubii (t+n) | Ipoaeunyreiii. C
aHHOHBI 0canoK ¢ MojudaaromM aMmmoHus). Hayuurcs
3aganusaMu Ne34
TPaBHIIBHO ONMUCEIBATL Habmonaemele 3pdexTsl
(rasoBeleneHHE, H3MEHEHHE OKpPacKH, 06pa3oBaHue
0CaJKOB).
YYeHHK H3YYHT XapaKTepHBIE pEaKLUM JUIs
. karuouoB: NHs" (1uenous + HarpeBanue), Fe?'/Fe*
OcHoBHoii. Be3 .
. Kauecrsennsie peaximu |(kpacHas u %&ntas kpossHas conb), Cu?' (ruapokcun
17 . Cosmemien | 3amaumii Ne34, . W
Maii . . Ha HeOopraHHY€eCKHe aMMOHHA), AP (u36bITOK Wiénoun), Pb* (xénThIit 0.5 —
5. Hui# (T+m) | IIpoasunyTHI. C %

3agannsIMH Ne34

KarnoOHBbI

0CaJloK ¢ HoauAOM Kanus). Pasbepér ycnosus
NPOBEIACHHUS PEAKLMii M HayYNTCs OTIMYATEH CXOXKHE

10 NPOSABJICHUAM HOHEI.
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OcHoBHOIi. be3

3aganue No24 Ha

YueHuK 0TpaboTaeT HaBbIK ONPEAETCHHA
BU3YyaJbHEIX IPU3HAKOB NPOTEKAHUA peakimii MEXIY

HCOPraHu4€CKUMM BEUICCTBAMHU: BbIACICHHUE ra3a

17 . CoemeuueH | 3amanuii Ne34, NpHU3HAK (Hz, CO2, NH3s), o6pa3zoBaHue ocaaxoB (pa3Hoii 06
6. Maii Het#t (1+0) | Iponsunytstit. C HEOPraHU4YeCKUX OKPacKH), U3MEHEHHE 1IBETa pacTBOPoB. Hayunrcs ' -
3afaHusamMu Ne34 peakumn aHAJIM3HPOBATh YCIOBHS NPOBEACHHS PeaKkUnii
(narpeBaHnHe, u3MeHeHue pH) s npaBUIBHOTO
BeIOOpa oTBeTa B 3anaHuax EI'D.
Yuenux pa3bepér anroputm nogdopa peakTUBOB s
pasN4Ms BHEUIHE CXOMXUX Bemecré (nanpumep,
OcHogHoiit. bes 3ananune No24 Ha NaCl/Naz:COs, FeSO«/Fex(SOx)s). Hayuurcs
17 y CoemenieH | 3anmaHuii No34, pazinine COCTaBJIATH MHHHMAJbHBIE HAGOPEI pealcmBOB i 0
7. Mot Hbiii (1+0) | IIpoasunyTsrii. C HEOpPraHH4ecKHux HACHTH(HKAUMK, NPOrHO3UPOBATH Pa3IMYHbIE i B
samauusmu Ne34 BEIECTB LIPOSABJICHUS BEILEECTB C OJIHUM PEAKTHBOM,
000CHOBEIBAaThH BLIOOP METONMKH aHAJIM3a B
COOTBETCTBHH ¢ TpeboBaHuaMH EI'D.
OcHosHo#i. bes 3ananune Ne25,
Ha nanHoM ypoke pa3OepeM IMPOMBIIIICHHEIC
17 Cosmeren |  3amanuii Ne34, IMTpombinnenHble
Mait C0CO0bI NOTyYeHHUs: BaXKHBIX HEOPraHUYeCKUX — H3/0,5
8. Hbid (T+m) | IlpoaBunyThiil. C |  cnocoObl nomy4eHus

3ajaHusaMu Ne34

Ba’KHbIX

pemectB. Otpaboraem Ne 25 u3 BapuanToB EI'D.
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HCOPraHHYCCKHX

BCLICCTB

17

CosMellieH

HBI# (T+1)

OcHoBHo¥#. be3
3agaHuii Ne34,
IponsunyTerit. C

3agaHuIMH No34

IpousBoacTBO cepHOif

KHCJ10Thl

YYEHHK U3YUHT TPH CTaJHH KOHTAKTHOTO crocoba
IIPOM3BOJICTBA CEPHOH KHCIOTHI: monyyeHue SO:
o6xuroM nupura, oxucnenue SOz 8 SOs na
BaHaJMEBOM KaTtajnu3arope, abcopbuuio SOs B
oneyme. Pa3bepér ycTpoiicTBO KOHTAKTHOTO
arnmnapara, oNTHMaTbHEIE YCIOBHA NpoLecca
(remneparypa 400-500°C, nasnenne 1 arm),
9KOJIOTHYECKHE aCIEKTHI Mpou3BoacTBa. Hayuurcs

COCTaBJIAITh YPaBHEHHA BCEX CTAAHMI npouecca.

04

18

Maii

CosMmelnen

HBIH (T+)

OcHosHoii. bes
3agaHnii Ne34,
IlpoaBunytslii. C

sagaHuamu Ne34

HpOI/ISBOIlCTBO aMMHaKa

VueHuK pacCMOTPHT IPOMEILIEHHBIH CHHTE3
aMMuaxa rno Merony I'abepa: ycmoBus npouecca
(temmeparypa 450-500°C, naBacuue 200-300 atm,
XKEJIE3HEBIN KaTaJn3aTop), YCTPOHCTBO KOJIOHHEI
cHHTe3a. Pa36epéT chipbeBble UCTOUHHKH
(MpHPOAHBIH ra3 IIs Noay4eHHs BOAOPOAa, BO3AYX

IU1s a30Ta), NPHHUMIT LUPKYISLUN |
Henpopearuposasiel cMecu. Hayuures
aHaNTU3UPOBATH BIIMSHHE YCJIOBHI Ha BBIXOJ

npoayKTa coriacHo npuHuuny Jle llarense.

0.4
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OcHoBHoI4. bes

Y4YeHHK U3YUAT yCTPOHCTBO JJOMEHHOM NE4H U
CTaJHH JOMEHHOIO MPOLECCa: MOATOTOBKY IHXTBI,
ropeHHe KOKCa, BOCCTAHOBJIEHHE OKCHIOB XKene3a,

HayIIepoXXUBaHUeE Kene3a, 06pa3oBaHHe LIaKa.

18 . Cosmemmen |  3anaunii Ne34, .
Mait . . ITpousBoxacTBO YyyryHa Pa36epéTr xuMH3M OCHOBHBIX PEaKUUH 0.4
1. Heii (T+1) | IIpoaBunyTerii. C .
(BoccranoBnenue CO u TBEP/ABIM YIIIEPOJOM),
3agaHusamu Ne34 _
cocTtaB 4yyryHa (3-4% C) u mnaxka (CaSiOs).
PaccMOTpHT cOBpEMEHHEIE METOB!
MHTEHCH(HUKALHH TpoLiecca.
Y4eHHK NT03HAKOMHTCS ¢ OCHOBHEBIMH criocobamu
nepesena YyryHa B CTallb:
. KHUCITOPOAHO-KOHBEPTEPHBIM, MAPTEHOBCKHM H
OcHoeHoii. be3 )
. MEKTPOIIABWIbHBIM npoueccamu. Pasbepér
18 . CoemewieH | 3amanuii Ne34, )
Maii . . ITpou3BOACTBO CTANH | CYLIHOCThL OKHCIMTENLHON ouncTku (ynanenue C, Si, 0.3
2. Heii (T+0) | TpoaBunyThiil. C

3agaHusaMn Ne34

P, S), pons nobaeox (peppocniael, antOMUHUI) 1is
packucnenus. Hayunrcsa cpaBHUBaTh pa3iHuHble
METOAbI IPOU3BOACTBA, AaHAJIH3UPOBATh COCTAB H

MapKUpOBKY CTaJIeH.

Mopnynse 11. XuMus MeTasiioB
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OcHoBHOIi. be3

lenoyHbie u

HaHHoe 3aHATHE MOCBAIIEHO CII0CO0aM MOTy4EHH S,

18 . Cosmewuen | 3amauuii Ne34, .
Maii _ . IIEJIOYHO3EMENBHBIE | XUMHYECKHM H QPU3UYECKUM CBOMCTBAM LENOYHBIX H 2 J3/1
3. nbii (1+m) | IIpoasunytsiii. C
METaJLIBI 1IEJIOYHO3EMENBHBIX METAJIJIOR,
3amaHusMu Ne34
OcHogHoii. be3
. JlaHHO€ 3aHATHE NOCBAILEHO cocobaM MONTydeHH,
18 . CoBmemeHn | 3amaHunii Ne34, . .
Mait . . AMOMMHMH H IIMHK | XUMUHYECKUM H QH3HYECKMM CBOWCTBAM ATIOMHHUSA U — J13/2
4, Hbli (1+n1) | TIpoasunytsiit. C
MHKA.
3agaHusaMu Nel4
VYueHHKH H3y4aT PU3HKO-XHMHYECKHE CBOMcTBa Al H

OcunosHoii. be3 Zn, Bximoyas ux amporepHocts. PazGepyr

18 Mai Coememen | 3apmanmii Ne34, AJIOMMHMI ¥ LIMHK KaK 0COOEHHOCTH B3aMMOJIEHCTBHS C KMCIOTaMH, :
ai —

S. Hel# (1+1) | IIponBuHyTHI. C [IPOCThIE BEIIECTBA ILIeJI0YaMH, KHCIIOPOOM M Bomo#. PaccMmoTpar

3amaHuaMH Ne34 NIPOMBILIEHHBIE CITOCOORI MOMy4eH s (3IEKTPONH3

pacniiaBoB, BOCCTAHOBJICHHE OKCHIOB).

OcHoBHoii. be3 BynyT uccnenoBaHe! OKCHABI U THAPOKCHABI

18 Maii Cosmemer | 3amanmii Ne34, | CoemuHeHHA alTIOMHHHUA (ampoTepHOCTD, peakIH ¢ KHCIOTaMH H :
aif —

6. Hei# (T+1) | IIponsunyTsiit. C U L[HHKA LEJI09aMH), KOMILTEKCHbIE coenmHerus ([AI(OH)4],

s3aganuaMu N34

[Zn(OH)4]*), a Taxoxe conu.
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OcHoBHO#i. Bes

[IpakTuka 3agannii u3

18 . Coemeluen | 3ananuii Ne34, YuenukH 0TpaboTaoT pelieHHe TUIIOBbIX 3a4aHHit
Mait . . EI'3 no reme 0.5 —
7. Heni (T+m) | IlpoaeunyTsiii, C . El3.
«AIIOMUHAN ¥ LIAHK»
3ajaHusaMu Ne34
OcHoBHoii. be3
. JlaHHO€ 3aHATHE NOCBAIIEHO cocofaM MoMyYeHus,
18 CoBmemieH | 3amanmnii Ne34,
Maii . . XKeneso u xpom XMUMHYECKUM H PU3HYECKHM CBOHCTBAM )Kene3a U — A3/1
8. Heifi (1+1) | IIpoaunytsiit. C
XpoMa.
3agaHusMu Ne34
YUeHHK H3yYHT QU3HUECKHUE H XUMHYECKHE
CBOVICTB2 XpOMa H eJie3a, pasbepér nx
" ' JLIOTPOITHEIE MOTU(PHKALIUH, OCOOEHHOCTH
OcHoBHoii. be3 .
. B3aHMOJICHCTBUSA C KUCJIOTaMH U ILENI0YaMH,
18 . CoBMemeH | 3amanuii Ne34, XpoM H xene3o Kak .
Mait 5 paccMOTPHUT KOPPO3HOHHYIO YCTOWIMBOCTD U 0.7 —
9. Heli (T+1) | TlpoaBunyTsiii. C MPOCTHIC BEMIECTBA
CIIOCO6B! 3allMTH METAJUIOB, HAYYHTCS 3aIIHCHIBATh
3agauusaMu Ne34
YPaBHEHUs PEaKLinii, XapaKTepU3YIOIHX
XMMHYECKHE CBOHCTBA YTHX METAJNIOB, a TAKXKe
TIO3HAKOMHTCS ¢ MX BOXHEHILIHMH CIUIaBaMH.
. YyeHuK U3y4yuT cBolcTBa coequHeHnit xenesa(ll) u
19 Coemetuer | OcnosHoii. bes Coenunenns xenesa u .
Maii . . xenesa(lll), xpoma(Il) u xpoma(IIl), pazbepér ux 0.7 —
0. HBId (T+0) | 3amanuii Ne34, Xpoma B

OKHCJIHTEIBHO-BOCCTAHOBUTEILHBIC NPEBPaNICHU,
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IlponsunyTsiit. C

3agauusamu Ne34

NPOMEKYTOTHBIX

CTCIICHAX OKHCJICHNA

PacCMOTPHT Ka4ECTBEHHBIE PEaKLMK Ha HOHBI Fe?',
Fe* u Cr¥, nayuutca cOCTaBNATL YpaBHEHHUSA
peaKkuuii B3aHMHBIX NEPEXOZ0B MEXITY
COCAMHEHHAMY Pa3HbIX CTENEHEe OKUCIEHu, a
TaKXKe IO3HAKOMHUTCA ¢ KOMILIEKCHBIMH

COCAMHCHUAMH 2THUX JJICMCHTOB.

OcHoBHoii. bes

CoeauHeHHs Xxpoma U

VueHuk usyuut cBoicta xpoma(VI) u xenesa(VI), -
pa30epéT X OKHUCIUTENBHEIE CBOHCTBA U

yC’l‘Oﬁ‘lldBOCTb B pPasjM4HblX Cp€aax, paCCMOTPUT

19 . Cosmemen |  3amanuii Ne34, BaXKHEHIIME COEAMHEHHUA (XPOMATBI, IMXPOMATH],
Maii . . JKeJe3a B BhICHICH 0.7 —
1. Heiid (T+n) | TIpoasunyTsiit. C ¢eppatbl), HAYYHTCA 3aMKUCHIBATH YPABHEHHS
CTEINCeHH OKHCJICHHA . .
3agaHuaMu Ne34 peakiuii ux MoNy4eHHs U B3aUMOAEHCTBHSA, a TAKKE
M03HAKOMMTCS C TEXHUKOH Ge30nacHoCTH npu
paboTe C 3TUMU CHIILHBIMH OKHCITHTENISIMH.
19 . OcHoBHoii. be3 .| Ha panHoM 3aHATHH pa3bepeM 3agaHus MO TEMaM
Mait ITpakTHKa [IpaxTHKa o MeTamram 2 A3/1
2. sazanmii Ne34 «vetasuisl 1A, ITA, IITA rpynnem.
OcHosHoii. bes
. JaHHOE 3aHATHE TOCBAIIECHO ciocofaM Moy4eH s,
19 . Cosmerien | 3amanuii Ne34, .
Mait . . Menae u cepebpo XUMHWYECKUM U (PU3HUECKUM CBOHCTBAM MEIU U — J3/1
3. Huii (1+m) | [IpoasuuyTsrii. C

3aJaHusIMH Ne34

cepebpa.
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OcuosBHoii. be3

VYYeHHUK H3YYHT (PH3HYECKUE U XUMHYCCKHUE
CBOMCTBa Meu U cepebpa, HX MOJIOKEHHE B
3JIEKTPOXHMHYECKOM PAAY HaNPsDKEHHI METaJUIOB.

Pa3bepér ocobenHocTy B3auMoaeicTBMS ©

19 - CosmemeH | 3amanuii Ne34, Mens 1 cepebpo kak
Mait . KHCIOTaMH (BIUTIOUAS a30THYIO H 0.5
4, Hbi (T+0) | IIpoaBunyThIA. C NpOCTHIE BEMECTBA .
KOHLIEHTPHPOBAHHYIO CEPHYIO), KMCIIOPOJIOM, CEpOii
3anaHusaMu Ne34
.  rajjoreHaMu. Hayautces coctaBnaTh ypaBHeHUA
peakumi, XapaKTepH3yIOMIMX XUMHUIECKHE CBOHCTBA
Meau ¥ cepebpa.
YYeHHK U3y4UT OCHOBHBIC coejiuneHus meau (1) n
meau (IT), cepebpa (1): nx nmonyyenwe, cBoicTBA U
OcHoBHoIl. be3 TIpHMEHEHHE, pa3bepET KayeCTBEHHBIE peakiiy Ha
19 Comeruen | 3ananuii Ne34, CoeauHeHHs MeU U noHbl Cu®' n Ag’, 0
Maii 5
5. Heii (1+11) | TIpopBunyTsii. C cepebpa OKHCJIMTENbHO-BOCCTAHOBUTEIILHBIEC CBOMCTBA U
3ajaHusIMu Ne34 pacTBOPMMOCTE pa3JIMYHLIX conel, ocoboe
BHMMaHHUe yneauT (ororpadhyeckuM npoueccam Ha
OCHOBE rajJIoreHH0B cepedpa.
Pazpyienne Yyenuk paszbepér npouecc paspylueHus aMMHayHblX
19 Cosmemen | OcnoBnoii. bes | aMmMuaxaToB Ha IpUMepe |  KOMINIEKCOB I10j AEHCTBUEM KUCTIOT (CMeIeH e 05
Mait .
6. Helit (T+n) | 3aganuii Ne34, COCOMHEHUN MEN U paBHOBecHA 3a cuét oOpa3oBaHus HOHOB NHy'"),

cepebpa

HarpeBaHus (YIeTyYUBaHHEe aMMHAKa) H CHJIbHBIX
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[IponsunyTerit. C

sapaHusimy Ne34

KOMIUIEKCO00pa30BaTeiIeH, paCCMOTPHT
NPaKTHYECKOE 3HAYCHUE ITUX IIPOIIECCOB B
AHATTUTHYECKOH XHMHUH H METALTYPrHH, HayYUTCA
3aIMChiBaTh YPaBHEHUA PEAKLMi pa3pyLueHus

[Cu(NHs)«]*" u [Ag(NH:)-] xomnnexcos.

OcHoBHO#. be3

Ha maunom 3ansitn pasbepeM 3aganue Ne 29

19 . CoemelueH | 3amanuii Ne34,
Maii . . OBP ¢ MeTajuiamu — a3/1
7. Hbiit (1+m) | IpoasunyTsiit. C NPUMEHUTEILHO K TeMe «MeTams».
sagaHusaMu Ne34
Yyennk pa3bepér ocobeHHOCTH
OKMCIIMTENBHO-BOCCTAHOBHTENIBHBIX CBOMCTB XKeIe3a
M XPOMa B Pa3HBIX CTENICHAX OKHCIICHUS, U3yIHUT
. THUIIHYHblE BOCCTaHOBUTEIH U OKHCIIHTEM AT 3THX
OcHoeHoli. be3
. METaJLIOB, PACCMOTPHUT IIEPEXOBI MEXY CTEIICHAMU
19 . CosMemieH | 3amanuii Ne34,
Mait " . XKeneso u xpom B OBP | oxucnenuns +2/+3 mis xenesa u +3/+6 juist xpoma, 0.7 —
8. Hoiit (1+0) | MpoasunyTsiit. C
HAYYHTCA COCTABNIATh YPABHEHHs peaKLuii ¢

3aganusamMu Ne34

y4acTHeM AMXPOMATOB H NIEPMaHIaHaTOB Kak
oKucMTeNei, a Taroke pasdepEr BUIHUE CPENbl
(xucnasi, meno4Has, HelfTpajibHas) Ha IPOTEKaHue

oBp.
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OcHoBHOil. Be3

YUEeHHK U3Y4NT OKUCIIUTEIEHO-BOCCTAHOBUTENbHbIE
CBOMCTBA MapraHLa B CTENEHAX OKUCICHUA +2, +4,
+6 1 +7, pa3zbep€T HIMEHEHHE OKPACKH COeqHHEHHUI

MapraHua B pasHbIX CTCIICHAX OKUCICHMUS,

19 . CosmemeH | 3amaHuii Ne34,
Maii . . Mapraney 8 OBP PacCMOTPHT OCOOEHHOCTH MOBEJCHHS IIEPMAHTaHaTa 0.7 —
9. Heli (T+n0) | IIpoaBunyTerit. C .. .
Kanus B pa3IMYHBIX cpefiaX (KUCHOH, HEHTPaNbHOM,
sanaHusamMu Ne34
IeJIOYHOH ), HAYYHUTCS COCTABIATh YpaBHEHH
peakIuii BOCCTaHOBJICHHA [TEPMaHTaHaTa 1
okucieHus coeaunerdnin mapranna(ll).
OcHogHoii. be3
YyeHHnk 0TpaboTaeT arTOPHTM COCTaBIEHHS
20 . 3anaHuii Ne34, [IpakTHka IO CIOXKHBIM .
Maii ITpakruka . YPaBHEHMH OKHCIIMTEIBHO-BOCCTAHOBUTEIbHBIX 0.6 —
0. : IMponsunyTsiii. C OBP ¢ mMeTaymamu 5
PeaKLuil C yYaCTHEM METAJUIOB U UX COEIUHCHHUIA.
3aganusmMu Ne34
. . Ha nanHOM 3aHATHH CHCTEMaTH3HpPyeM 3HAHHS 110
20 . OcHogHuoii. be3s IIpakTuxa no Beeit .
Mait INpakruka . TEMaM HEOPraHMYECKOH XHMHH, PEIIAEM BO3MOXKHEIC 2 o3/1,5
1. 3anaHui Ne34 XMMHH YIEMEHTOB
3amanus B popmare EI'D.
Mozxyms 12. IIpo6abie BapraHTEL
20 OcuogHoii. bes . Y4eHHK ONPaKTHKYETCH B PELICHHH [10JIHOIO
Ampens | Ilpaktuka y IpoGubiit BapuanT — A3/4,7
2. 3aganuii Ne34, Bapuanta KUM.
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IlponsuuyTsIii. C

saganuamu Ne3d4

OcHoBHo#. bes

20 3aganuii Ne34, VY4eHHK TONPAaKTHKYETCS B PELICHHH HOJHOIO
Ampenp | IIpakTuxa Ipo6Helit BapuHaHT H3/4,7
3. TTponeunyTHIit. C Bapuanta KUM.
3agaHusIMHu Ne34
OcHosHoii. be3
20 3ajaHuii Ne34, VYueHHK ONPAKTUKYETCH B PELICHHU TMOJIHOTO
Maii IMpakruxa IIpo6Hslii BapuaHT 13/4,7
4. ITponsunyTsIit. C Bapuanta KUM. :

sagaHuaMu Ne34
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IIpuniaoxenne 2. IlepedeHb peKOMEHAOBAHHBIX Y4eOHBIX H METOIHYECKHX

MAaTepHAaJIoB, JJIEKTPOHHBIX 00pa3oBaTe/IbHbIX pecypcos (JOP)

YueOHas IHTEpaTypa M JONOJHATEIbHbIC 00Pa30BaTCIbHbIC PECYPChI:
e Tabpuensn O.C, OctpoymoB WM.I., CnagkoB C.A. Xumusa. 11 knacc. Y4eOHHK.
AxumoHeproe obmectBo «U3narenscro «IIpoceewenue», 2025 1.
e Epemun B.B., Kysemenxo H.E., [lpo3nos A.A., u apyruc; nox penakuueii Jlynuna
B.B.. Xumus; ymyoOnennoe usyuenue. 11 xnacc. YuebHuk. AKIMOHEpHOE O0GIECTRBO

«H3parenscTBO «llpoceemenner, 2025 1.

UnTEpHET-pecypcesl:
® Poccuiickas anexTporHas mkona. Xumus 11 knace. [OnekTpoHHsIi pecypc] —
https://resh.edu.ru/subject/29/11/ '

o ChemNet: nopran ¢pyHaaMeHTaILHOrO XHMHYECKOro 00pa3oBaHus [DNEKTPOHHBIH

pecypc] — https://www.chem.msu.ru/

® OCHOBBHI XHMHH: 06pa303areanHﬁ CalT AJs INKOJLHHKOB H CTYOCHTOB

[3JTCKTPOHHI>117'[ pecypc] — http://w | .

e WebElements: oHmaiH-CIpaBOYHUK XMMHYECKUX JIEMEHTOB [DNEKTPOHHBIN

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