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Paznen 1. KoMmiexc 0CHOBHBIX XapAKTePHCTHK NPOrpamMMel

1.1. HosicuuTeAbHAsA 3aNHCKA

JononuuTensHas — obmeo6pasoBarenbHas  mporpamMma  —  AONONHHTENBHA
obmeobpasosareibHas (o6mepasBuBalomas) mporpamMma «DJIEIL. Xumus. Nel» (11 xracc)
HaNpaBlieHa Ha YHOBJIETBOPEHHME 00pa3’oBATENBHEIX norpeGHocTe# 06ydJarommxcs B IUIaHE
noarotoBkd X Enumomy TocymapcTBeHHOMY OK3aMeHY (ET'3) mo xumuH. IIporpamma
1103BOJIAET OOYYAIOMMMCA  IIEICHANpaBIeHHO HCIONb30BATh MaTCpHANbl IPOrpaMMel
dopmar oOy4eHHs KaK JONONHWTENBHYIO HOATOTOBKY K rOCYapCTBEHHOH HTOrOBOMH
arrecraun B opmare Emusoro TocynmapcTeeHHOro JK3aMeHa (EI'9) mo mpeamery

«XuMma».

1.1.1. AKTyaJbHOCTh

Heo6X0AMMOCTS Pa3pabOoTKH AOTIONHUTENbHOMH 061me00pa3oBaTebHOM MpOrpaMmbl
06yCIIOBIEHa 3aIIPOCOM CO CTOPOHB! 00y JarOMMXCA ¥ UX poxuTeneii Ha HEO6GXOMMMOCTB
peaM3aIMK MHAMBUAYAILHEIX 06pa3oBaTeNbHEIX 3alPOCOB, YIOBICTBOPCHHA
[I03HABATENBHEIX MOTPEGHOCTEH 110 IPEAMETY.

TlononHATeNERas 06meo6pasopaTebHad MporpaMMa paspaboTaHa Ha OCHOBE psiia
HOPMATHBHEIX A0KYMEHTOB, ONPEACIMIOMMX IPABOBEIE MO3HIIMH H CTPATErAIecKie
IIepCIIEKTHBE! Pa3BUTHA JOTIOMHUTENBHOIO 00pasoBaHUs B Poccuiickoii Deneparmm:

o dexepansHeIt 3axon Poccuiickoit Genepamus ot 29 fexabps 2012 rona Ne 273 —
@3 «O6 obpazosarnuu B Poccuiickoit Oeaepamumny»;

o TIpuxas Munucrepcrea npocsemenns PO or 27 mona 2022 r. N 629 «06
yTBepxkaerun IIops/iKa OpraHu3alMy ¥ OCYNIECTBIIEHHs 00pa3oBaTe/bHOH AeATEILHOCTH 1O
JOIONHUTENBHEIM 001e00pa30BaTeIbHEIM IIPOrpaMMam)»;

e IlocraHoBienue I[JIaBHOTO IOCYJapCTBEHHOTO caHMTapHoro Bpasa PO or 28
centsbps 2020 . Ne 28 «O6 yrBepxaenun canurapueix npasun CIT 2.4.3648-20
"CaHHTapHO-3IHIEMHOJIOTHIeCKHe TPeGOBaHHA K OPraHM3alMAM BOCIHTaHHMA M 00ydeHus,
OTIBIXA M O3[OPOBJICHHAS AETEH U MOIIOAEIKID);

e Crparerua passurua BocnuTanus B Poccmiickoii denepamun Ha nepron no 2025

rofia, yTBepk/aeHHOK pacnopsxerueM [IpasuTenscrea PO or 29 mas 2015 r. Ne 996-p;



e Pacnopsmxenne IIpasurensctBa PP or 31 mapra 2022 r. Ne 678-p O6 yTBepRaeHnu
Konnemmu pa3BuTHA JONONMHUTENRHOTO oOpasoBanusa aerer mo 2030 r. u I1ulaHa
MEpPOIPHATHH 110 €€ peann3aluu;

® 3axoH PecrryGmuxu Tarapcran ot 22 mrona 2013 roga Ne 68-3PT «O6
obpasoBanum» (B pen. 3axonoB PT ot 23.07.2014 Ne 61-3PT, or 16.03.2015 Ne 14-3PT, ot
08.10.2015 Ne 76-3PT, or 06.07.2016 Ne 54-3PT, ot 17.11.2016 Ne 84-3PT);

® YCTaB 9aCTHOIO YUpexAeHHs JOMOIHUTEIBHOro 06pasoBanma « OHaiH-mKona

TIOATOTOBKH K 3Kk3ameHaM « YMHAS IITKOJIA».

1.1.2. OTnruHTENBHbIE 0C00EHHOCTH MPOrPaMMbI H HOBH3HA

JanHas o6pa3oBarensHass mporpaMMa paspaloraHa ¢ YYETOM COBpEMEHHBIX
TEHACHIMHA M MEPCIEKTHB Pa3BUTHA AUCTAHIMOHHOIO o6ydeHus. IIporpaMMa obecneunBaeM
MEPCOHANM3MPOBAHHEIA M HMHHOBAI[MOHHENA momxox Kk obpasoBanuio. Iloaxom, B cBolo
o4epens, OCHOBAaH HA OOMIMPHOM NENarorHdeCKOM OINBITE aBTOPOB U ABIAETCA YHHKAIBHBIM

IPOXYKTOM, YBXKAIOIMM aBTOPCKHE IpaBa.
1.1.3. Axpecart nporpamMmsl

ITporpamMMma opHeHTHpOBaHa Ha obydarommxcs 16 — 18 et u copmupoBana ¢
Y4YETOM IICHXOJIOTO-TIefarorndeckix ocobeHHocreit passurus gereit. Cocras Kypca

XapaKTepu3yerca Kak pa3sHOBO3PACTHBIH M IIOCTOSHHBIM.
1.1.4. ®opma obyaenus

330‘1}13.51, C MPUMCHCHUEM TUCTAHIIHOHHEIX oGpaaosaremnmc TEXHOJIOTHH U

3NIEKTPOHHOrO 00y4eHHus.

1.1.5. O6nem IIporpammel
ITporpamma paccumuTaHa Ha 3 Mecaua o0yuenus. O6beM porpaMME! COCTaBIIeT 292

aKaICMHYCCKHX Yaca.

1.1.6. OcobenHocTH oOpranu3auuy 06pa3oBaTeJIbLHOr0 Npomnecca

1.1.6.1. ®@opma peanusanun IIporpamMmel



['pynnosas wix MHAMBAAYaNbHas pabora; paGoTa ¢ aBTOPCKMMY 3a[aHUAMH,
H3ydeHHE COepKAHMA M IPUMEHEHNUs (PaKTOB B KOHKPETHBIX TEKCTaX, OTBETEI HA
IOCTaBJIEHHEIE BOIPOCH! KAK Pe3YJIETAT CAMOCTOSTENLHOTO PEIIEHHA IPEAMETHEIX 3a/1a1 U

aHaJIM3a JaHHBIX, peHICHHe TECTOB, HAITMCAHHNC OTBETOB B 33JaHHUAX C PA3BEPHYTHIM OTBETOM.

1.1.6.2. Opraun3anuonHbIe GOpMBI 00yIeHHS

O6yuenue no IIporpamme npeacTapser co60H 3aHATHA O TEOPHH M IPAKTHKE.
3anATHA OPOBOLATCA C HCIOTE30BAHAEM ayHOBH3YANBHOTO (OpMaTa, CHHXPOHHOH 1
ACHHXPOHHOM KOMMYHHMKalH., CoCTaB Kypca XapaKTepH3yeTCs Kak Pa3HOBO3PACTHEIN,

NMOCTOSHHBIHA.
1.1.6.3. Pe:xuM 3aHATHE

HPOI[OJDKHTCIIBHOCTL 3aHATHH U3MEPSACTCA B aKaJEMHYCCKHX Jacax. KomuaectBo
4acoOB B HEJEIIO BapbHPYETCA B 3aBUCHMOCTH OT KOJIMYECTBA 3aHATHH B HEAEIO, OT

CJIOKHOCTH MarepHaa, TPaHCIMPYEMOrO Ha 3aHATHH.
1.2. Iexs H 3a1a91 NPOrpamMMbl
1.2.1. Heas IIporpaMmmer

CdopMupOBaTh NETOCTHYIO CHCTEMY XMMMYECKHX 3HAHUH, HeoOXOMMMBIX JUIA
0CO3HAHHOTO TOHHMAHHS B3aMMOCBSA3€H MEXAY CTPOSHHEM, CBOHCTBAMH U IPHMEHEHHEM
Bemects. [IporpaMMa HanpasiieHa Ha COBEPIICHCTBOBAHME HAaBEIKOB aHANM3a, CHHTE3a K
pacueTa XMMHIECKHX IPOLIECCOB, & TAKKE Ha IICNECHANPABICHHYI0 MOATOTOBKY K YCIICIIHOMH

caage EI'D no xumum.
1.2.2. 3agauu IIporpamMmel

JlocTKkeHHEe OCHOBHEIX Liefie#t IIporpaMMBl IpeAIIoNaraeT penieHHe CIeAyIOmux

B3aMMOCBA3aHHBIX 3a/1a4.

1.2.2.1 llpeameTHbIE
® Y3HaTh OCHOBBI TEOPETHYECCKOH XMMUH;

©® y3HaTh NpEAMET XHUMHH, MECTO XUMHUH B €CTECTBO3HAHHH,



® y3HATh BaKHEHILME XUMHUIECKHE IOHATHU;

® y3HaTh OCHOBHEIE THIIHI peaKuMii B HEOPraHNIeCKOH U OpraHH4ecKoi XUMHH;

® y3HaTb OCHOBHBICE 33aKOHBl XMMMH: 3aKOH COXPAaHEHHMA MacChl BEMIECTB,
TIEpHOIHYIECKHUIi 3aKOH, 3aKOH ITOCTOAHCTBA COCTaBa, 3aKOH ABOrajipo;

® Yy3HaTh OCHOBHBIC TEODMM XHMMH. CTPOCHHMA aroMa, XHMHYECKOH CBA3H,
3NIEKTPOIMTHYIECKOH NUCCOUHALH, CTPOSHHA OPraHMIEeCKHX COSIHHEHMIA;

® y3HaTh KIACCH)HKAIMI0O M HOMEHKJIATYpY HEOPTaHMYECKMX H OpraHHIECKHX
COCAMHEHMIH;

® Y3HaTh BEIICCTBA M MaTEpPHAIIE], OIMPOKO HCIOJB3yeMEIE B IIPAaKTHKE;

® y3HaTh CIEOH(UKY HOPMAaTUBHBIX aKTOB M KOHTPOIbHO-H3MEPHTENLHEIX
Marepuanos Ha EI'D mo xumuu.

® OBJIAJIETH OCHOBHBIMHM XHMHWIE€CKUMH HOHATHAMH H TeQUHUIIMAMH;

® OBJIAICTh XHMHYECKOH KOMIETEHIMEH BEITYCKHHKOB ITPH BRITOTHEeHHH 9acTu C
9K3aMEHALMOHHON paboTEI.

® OBJIaZIeTh TPOYHOH 6a30# yMeHHI IO CHCTEMAaTH3alMH pa3HOOOpa3HOH

XMMHYIECKO# HHOpMaruH,
1.2.2.2. MeTranpegmMeTHbIe

® pa3BHBATh ¥ 00YJaIOIIMXCA CIOCOOHOCTD CaMOCTOATENHEHO CTABUTE YUeOHBIE IENH,
¢bopMyIpoBaTh 3a/1auH, a TakoKe ONEPKUBATh HHTEPEC X MOTHBAIMIO K IIO3HAHHIO.

® DPa3BUBATh JIOTHYECKOE U KPUTUIECKOE MEIILICHNE, yMEHHE aHAITM3UPOBATh,
KI1acCH(HIMpOBaTh, BHIABRIATH 3aKOHOMEPHOCTH ¥ CTPOHMTH apI'yMEHTHPOBAHHEIE BHIBOIBL.

® hopMupoBaTs yMeHHE 3¢ GEeKTHBHO MPUMEHATH 3HAHNA H HABBIKH JJI1 PEIICHAA
y4eOHBIX 3a/1ad, BKJTIOYas HECTaHAaPTHEIE CUTYaIUH.

® Pa3BUBATh SMOLMOHAIBHEI HHTEJUICKT, HABEIKK KOMaHAHOH paboTkl, yMeHHE
JIOTOBapMBaThCs, PEMIaTh KOH(GIMKTEI ¥ apIyMeHTHPOBATh CBOIO MO3HIIHIO.

® CrocoOCTBOBATh Pa3BHTHIO YHHBEPCAIBHEIX HaBRIKOB XXI BeKa, TAKMX KaK
CaMOOpraHu3alLii, KOMMYHUKAaLHA ¥ KOOepalys.

® IOBEIIIATH YPOBEHS [M(POBO# rPaMOTHOCTH, 00y4aTh 3¢ deKTHBHOMY

ucnonp3oBaauio UKT u moMCKOBEIX CHCTEM, a Taloke pa3sBUBaTh MEAHAKOMIICTCHIMH.

1.2.2.3 JIn4uHOCTHDbIE



® BOCIMTHIBAT YBAXHTENHHOE U OTBETCTBEHHOE OTHOLIEHHE K CBOEMY OCO3HAHHOMY
BbIOOpY;

® (hopMHpPOBaTH BHYTPEHHIOK MO3HIMIO 00yJalomerocs Ha yPOBHE IONOXKUTEIEHOIO
OTHOIIEHWS K yIe6HOM JeSTeNBHOCTH, TOTOBHOCTH H COCOGHOCTH K CaMOPa3BHTHIO,
camMo06pa30BaHUIO, CAMOBEIPAKEHHIO M CaMOpeaIH3alliy,;

® OpHEeHTHpOBaTH O6yJaOMXCS Ha IOHUMAHUE IPUIHH ycIeXxa B yIeGHOH
JIeATENLHOCTH, OTBETCTBEHHOE OTHOMIEHHUE K IIPOLIECCY M PE3YNIETATy CBOCH
IeTeTFHOCTH, B TOM 9HCJIe Ha CaMOaHAIN3 ¥ CaMOKOHTPOJIb PE3yNIbTaTa, Ha aHaJM3
COOTBETCTBHA PE3YIETATOB TPEGOBAHMAM IIOCTABICHHON yIe6HOA LemH;

® Pa3BHBATH OCO3HAHHOCTB BEHIGOPA 1 IIOCTPOECHHA HHANBUAYAIBHOH TPaCKTOPHH
o6pasoBanms Ha 6a3e OPHEHTHPOBKH B MUpe MpodeccHii ¥ MPpodeCCHOHANBHEIX
MpEeANOIYTEHHIA, C yIETOM YCTOMIMBBIX II03HABATENBHEIX HHTEPECOB;

© JopMHPpOBATh LIENOCTHOE MUPOBO33PEHHE, COOTBETCTBYIOMIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAyKH M OOIMIECTBEHHON IPAKTHKH, YIMTHBAIONHE COLMANBHOE,
KyJIETypHOE, S3BIKOBOE, TyXOBHOE MHOroo0pasye COBPEMECHHOIO MHPa;

e (OpMHPOBATH KOMMYHHKATHBHYIO KOMIIETEHTHOCTh B OOIIEHHH H COTPYIHHICCTBE
CO CBEPCTHHKAMH, JETHMH CTapIIero ¥ MIAMIIET0 BO3pacTa, B3POCILIMU B IIPoIIecce

06pa3oBaTebHOl, yaeOHO-HCCIEN0BATENECKOM, TBOPIECKOH H IPYTHX BHIOB NEATEILHOCTH.

1.3. Conep’kanne NporpaMMal

Monyas 0. Kax 3aaEMaThCA Ha Kypce?

Teopusi: MoIymh OCBAMIEH 3HAKOMCTBY YI€HHKa C KyPCOM M C OCHOBaMH 00ydeHus.

IIpakTnka:

Monyas 1. 3aganue Ne34

Teopus: -

IIpaxraka: Moxyms «3ananue Ne34y HarpaBlieH Ha OCBOSHHE METORXHKH PEMICHHA
KOMOMHMpOBaHHEIX PacYETHBIX 3a]1a49 3 BTOpoit 9acTu EI'D. YdyeHUKH H3ydaT aJlrOpHTME]
CTEXMOMETPUIECKIX Pacu€ToB A cMeceil BEIECTB, BKIIOYas NapajUleNbHBIC H
IOCJIEJIOBATENbHEIE PEaKIUH, HaydaTcs YIHUTHIBaTh BBIXOJ MPOXYKTa H YHCTOTY PearcHTOB.
IIpaxTigeckas 9acTs BKIIOYaeT pa3top THIOBEIX CXEM PacdéToB (MacCOBHIE JOJH, 0OBEMBI

ra3oB), aHaJIN3 pealbHbIX 3aJaHui EI'D, oTpaboTKy BEIMHCIMTENBHEIX HaBRIKOB. OCcOoOBIi



aKIICHT OeIaeTCs Ha MHHHMH3AIHIO OIMHUOOK B pacyéTax, BHIOOP ONTHMAIBHEIX
MaTeMaTHIECKHX METOOB M KOPPEKTHYIO HHTEpPIIPETAIMI0 XHMHIECKHX QaHHEIX. MoIyms
pa3BHBAET HaBBIKH, HEOOXOIMMEIE IS YCIIEIIHOTO BHINONHEHUs Hauboee ClIoxKHOro
pac4ETHOrO 3aJaHusA dK3aMeHa, obecrednBas yBepeHHOe pemeHue 3aiad Ne34 B ctporom

COOTBCTCTBHH C KDHTCDHAMH OLICHUBAHMSA.

Monyab 2. AToMBbl, MOJIEKYJIbI, BeIIeCTBA

Teopusi: YaeHuKu u3ydar GyHIaMeHTaNbHEE OCHOBBI XHMHH 1A 3afanuit Nel-5 EI'D,
BKJIIOYast CTPOCHHE aToMa (SApO, SIEKTPOHHEIE 000JIOUKH, H30TONEI), NEPHOAHICCKHUH 3aKOH
(M3MeHeHHE CBOHCTB 31EMEHTOB, EKTPOOTPULIATENFHOCTE), BUIB XAMHYIECKOH CBA3H
(xoBaJICHTHAs, MOHHAS, METAIUIHIECKA), KIIACCH(HKALMIO BEWIECTB (MPOCTHIE/CIOXKHEIE,
OpraHH9ecKue/HeOPraHUIEeCKHE).

Ipaxraka: [IpakTHdeckas 9acTb MOZYNA BKITIOYAET pa3bop THIOBHIX (OPMYyIHPOBOK
3ajaHuii 1-5, anropuT™EI OnpeeneHus 3apaaa AApa, YMCiia HEHTPOHOB M THIIA CBA3H,
oTpaboTKy pacyETHBIX 3a/1a9 Ha COCTaBIIEHUE GHOPMYJI, a TAKOKE aHAJIM3 PACHPOCTPAHEHHBIX
omm60K B 3aJaHMAX Ha K1acCHHKaIMIo BemecTB. Moayis oGecrieanBaeT NpoIHyto 6asy
JUIA JaTbHEHILEro H3ydeH!st XMMUY U TapaHTHpYeT 5 nepBrgHbIX 6amnoB Ha EI'D mpu

IIOJTHOM OCBOCHHH MaTCpHalla.

Monyas 3. MaremaTnka nepBoii yacTn

Teopusn: —

IpakTHKa: YUeHHUKY OCBOAT AJITOPUTMEI pacu€TOB: 3a1a9u Ha obpaTuMele peakiuu (Ne23),
cMecH U pacTBOpH (Ne26), Tepmoxumus (No27), ypaBHeHns peaxuuit (Ne28). Paz6epyr
Ma6IOHE! pelIeHHH, JIOBYIIKA U THIHYHEIE ommbku. [IpakTHka BKimodaeT: pa3bop peaybHBIX

3aga4d EI'D, nocTeneHHOE YCIOXKHEHHE.

Monyab 4. O6mas xumus

Teopns: Moxyis oxBarsiBaeT ¢pyHIaMeHTanbHEIE pasaensl: PHO (MonekynspHoe, IOTHOE
COKpaIeHHoe HOHHOe ypaBHeHHe), OBP (3nmexTpoHHEIH 6anaHc), 3MeKTpoam3
(aHOMHEIE/KaTOMHBIE ITPOLECCH B pacillaBaX M pacTBopax), ruapomus (pH pactsopos) u
paBHoBecHe (nmpunmn Jle Illarense).

Ipakraka: [IpakTrdeckas 9acTh MOAY/IA HampaplieHa Ha oTpaboTky 3amanuit EI'D Ne19-22,
29, 30: cocrasnenue ypasHeHmit OBP ¢ ygeToM cpezipl, MpOrHO3MPOBAHUE MPOAYKTOB

3JIEKTPOJIN3a, paCYCTHRIC 3a{a9X HA PABHOBCCHEIC CUCTCMBI. ‘DO})MHPYIOTC}I HaBBIKH



CHUCTEMHOTO aHaJIN3a XUMHYCCKHX ITPOLICCCOB.

MoayJis 5. OcHOBbI HEOPTaHHKH

Teopusi: CucTeMaru3upyercs n3ydernue GyHIaMEeHTaIBHBIX KIACCOB HEOPraHHIECKUX
COeMMHEEHHIT; OKCHIOB (OCHOBHEIE, KUCIIOTHEIE, aM(OTEPHEIE), OCHOBAHHH, KUCIIOT, CoNeH
(cpemHue, KHUCIIEIE, OCHOBHEIE). PaccMaTpuBaloTCS 3aKOHOMCPHOCTH MX CTPOCHHA,
Homerkiaatypa [UPAC. Oco6oe BHUMaHHE yAESETCA B3aHMHEIM NPEBPAIECHMAM BEIIECCTB.
IpaxTaka: OtpaGarsmaroTcs 3ananus EI'D Ne6-9: xiaccupukalms HEOpraHHIeCKAX
BEIECTB, COCTABJIEHHE YPABHEHHIT peaKnuii, KadeCTBEHHEIH aHATN3 (MAeHTHpHUKaIws
KATHOHOB ¥ aHHOHOB). (POPMHPYIOTCS HABBIKA NPOrHO3HPOBAHHS MPOAYKTOB PEaKIi
MEX/Y Pas/IHIHEIME KIIaCCaMH COoeiuHeHuit. PesynsTar: yBepennoe pemenue 25% 3a7laHui

3K3aMEHAIIMOHHO# paboTHI.

Moayasb 6. XuMusi HEMETAIOB

Teopunsa: Moxyis «XuMH HEMETAILIOB) OXBaTHIBAaeT CUCTEMHOE H3ydICHHE
HU3AKO-XMMIIECKHX CBOHCTB HEMETAILIOB (EKTPOOTPHULATENBHOCTD, AJUIOTPOIHA,
OKHCITUTETbHO-BOCCTAHOBHTENLHAS AKTHBHOCTE) U MX BaXKHEHIINX COEIMHECHUH (OKCHIOB,
KHCJIOT, coJeif). YYeHHKH HCCIEAYIOT 3aKOHOMEPHOCTH H3MEHEHH CBOCTB B Ipymnax U
nepuoaax IICXD, Briodas aHoMaIHu ¢TOpa ¥ KMCIOPOAa.

Hpaxruka: [IpakTideckuii 610K BRIIOYaeT aHaIM3 peaKIMOHHON CIOCOOHOCTH rajloreHos,
XaJLKOTE€HOB, a30Ta M ocdopa, yrmepona u kpeMHuA. Momyms GOpMHpYET HaBLIKH
MPOTHO3MPOBAHHUS XMMHYECKOTO [IOBEICHH HEMETAIUIOB B Pa3iIMYHbIX YCIOBHAX,

HeoOXOoAMMBIE IS BRITONHEHHUA 3afaHuit EI'D Ne6-9, 29-30.

Moxyas 7. XuMHa yIiIeBoJOPOAOB

Teopusi: YIeHUKH H3y4aT KIaCCHPUKAIMIO YITIEBOAOPOAOB (aIKaHEl, AIKEHE], AJIKHHEI,
apeHEl), MX 3MEeKTPOHHOE CTpoeHHe (Sp*-, Sp?-, Sp-THOpHAN3aIMs), CTEPCOXHMHIECKHE
0c00EeHHOCTH (LIHC-TPaHC-U30MepHsl, OITHIECKas H30MEPHA) H 3aKOHOMEPHOCTH H3MEHEHHA
¢Hu3IIeCcKHX CBOHCTB B TOMONOTHYECKUX PAAaX. BymyT paccMOTpEHE! MEXaHHM3MBI KIIFOYEBEIX
peakiuii (paguKaIsHOE 3aMeNIe e, EKTPOPIILHOE IPHCOCAMHEHNE, ApOMATHIECKOE
3MEKTPOPHIEHOE 3aMEIEeHNE), a TAIOKe BIMSIHHE CTPOSHMS YITIEBOXOPOJOB HA X
PEaKIMOHHYI0 CIOCOOHOCTH (IpaBHiI0 MapKoBHHKOBa, OPUEHTAHTH B apEHAX).

IpaxTHka: YaeHHKH 0TpabOoTalOT HABBIKK COCTABICHHA YPABHEHHI XUMHISCKHMX PEaKIHUH C

yJacTHeM YIJIEBOAOPOAOB, HaydaTcsl MPOrHO3MPOBATh POAYKTHI PEAKIMii B 3aBUCHMOCTH OT

10



YCIIOBH# (KaTamu3aTopEl, TEMIIEPATypa), OCBOAT METOABI HACHTU(GHUKALMH YIIIEBOAOPOIOB
(kaveCTBEHHEIE PeaKIMK Ha KPaTHYIO CBA3b, peakIuy ¢ GPOMHO# BOZO# H pacTBOpoM
KMnO.). Moxy:is ¢popMHpyeT CHCTEMHOE IOHUMaHUEe XMMHM YIIIEBOAOPOOB, HE06X0Mumoe

JUIA YCHEIIHOIO BEUIOJMHEHUS SK3aMEHAIIMOHHEBIX 3aJaHHil.

Monyas 8. 3apanue Ne33

Teopus: Momyms «3agamue Ne33» HanpaBieH Ha JOpMHPOBaHHE HABLIKOB PEICHHA
Pacu4ETHBIX 3a/iaq 110 ONpeNeleHUI0 MONEKYIAPHO# (HOpMYIIBI OpraHHIeCKOro BemecTsa. B
PaMKax MOIYJIS M3Y4alOTCs ATOPHTMEI pacdEToB depe3: 1) MacCOBRIE JIONIM JIEMEHTOB, 2)
MOJISIDHBIE COOTHOMEHHA NPOTYKTOB CIOPaHH, 3) CTEXHOMETPHIECKHE PACIETHI 10
ypaBHeHHMsAM peakiuii. Oco60e BHMMaHHe yRenaeTcsa KOMIUIEKCHEIM 33/ja9aM, BKIIOGAl0MIM
aHaJIH3 CMECEil BEIMeCTB ¥ MHOTO(GyHKITHOHABHBIX COSIHHEHHIA.

Ipakraka: [IpakTHdeckas 9acTh BKIIOYaeT OTPAGOTKY THIOBBIX H YCIOKHEHHEIX
BapHaHTOB 3aJJaHK} ¢ [T03TaNHBIM pa3b0poM KpUTEPHEB OLlEHHBaHUA. Moxyis obecrieanBaer
OCBOEHHE KITIOYEBEIX METOZI0B MaTEMAaTHIECKOIO MOAEIMPOBAHMA XHMHYECKHX IPOLIECCOB,
HEeO6XOMMMEIX A4 YCIICIHOrO BHITOIHEHUA 3aiaHus Ne33 B COOTBETCTBHH C aKTyaJIbHEIMU

TpeboBanmamu EI'D-2026.

Monyns 9. XuMus KHCIOPOACORAEPKAIIAX 1
a30TCoAepKallluX OPraHMYeCcKHX BemecTs

Teopns: Teopus Moxymnsa «XHMHA KHCIOPOACOAEPKAIIMX H a30TCOAEP>KAMMX OpraHHIeCKUX
BEILIECTBY: YYEHHKH H3yvar Kkiaccupuxaipmro, HoMeHkIaTypy JUPAC u ctpoeHHe OCHOBHBIX
KJIaCCOB COCAMHEHHH: CIMPTOB, (PeHOJIOB, KapOOHIIBHBIX COCAMHCHNHH, KApOOHOBEIX KHCIIOT,
CIIOXKHBIX 3¢ MPOB, aMUHOB, HUTPOCOEAVHEHHUI 1 aMUHOKHCNIOT. ByIyT paccMoTpeHH
3NeKTpOHHEIE 3¢ (eKTH (MEAYKTHBHEIH, Me30MEpHSIi), BIMIHIE QYHKIMOHAIBHEIX IPYIII HA
PEaKIMOHHYIO CIIOCOOHOCTh, KHCIIOTHO-OCHOBHEIE CBOHCTBA, CTEPEOXMMHUIECKHE
0ocobeHHOCTH (OITHYECKAs H30MEPH), a TakKe B3aMMHEIC IIPEBPANICHHA MEXTY K1acCaMH
coeaunenmit. Oco60e BHUMaHKE YAEIEHO MEXaHH3MaM KITIOYEBBIX peakuuii:
HykneodmwibHoro 3amemenus (SN1, SN2), anexrpodpiasHOro NpHCOEAHHEHH,
9TepuHUKALNH, OKHCIICHHUS NIePBUIHBIX H BTOPHYHEIX CIIHPTOB, PEAKIMAM aMHHOB C
a30THCTO# KHUCIOTOH.

IIpaxraka: [IpakTrka MORYIA «XUMHUA KUCIOPOACOAEPXKAIHMX H a30TCOACPIKAIIMX
OpraHMYECKHX BEIECTB»: YYEHHKH 0TpaGoTaroT HaBEIKA COCTAaBIICHHS YPaBHEHHI peakimi

C YYaCTHCM H3Y4YCHHBIX KJIacCOB CO&IIHHCHHﬁ, HAy4aTcsa IMPOrHO3UpOBaTh NMPOXYKTEI peammii
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B 3aBMCHMOCTH OT YCJIOBHi (KaranusaTopsl, Temneparypa, pH cpeaisr). Moxynb BKItoJaeT

pa36op THIOBBIX OMHMOOK ¥ aHATH3 PeaNbHBIX 3afanui EI'D mocieHuX JieT.

Monyns 10. XuMHn B 3KH3Hb

Teopus: YVueHHKH H3ydaT QyHIaAMEHTaNbHEIES IPUHITAIIE! NPUMCHEHNUS XMMAI€ CKHX 3HaHUH
B IPAKTHYECKOH NEATEBHOCTH, BKIIIOYas KAYeCTBEHHBIE PEakiyy UL HACHTH KA
OpraHMYECKMX M HEOPraHWYECKHX BemecTs (3ananue Ne24), a Taioke KIaccu(pHKaIMIo,
CTpOEHHME H CBOCTBA BaKHEHIIMX NOMHMMEPOB (IOIHMITHIICH, TIONMIPONKIIEH, IIBX) n
BOJIOKOH (HaTypalbHbIE, HCKYCCTBEHHEIE, CHHTeTHIeCKHE). Oco60e BHIMAHUE YACNIEHO
GHONOrMYECKH 3HATMMBIM COeTHHEHMAM (6ENKH, YIeBOIBI, JIMITH/RI), JIEKAPCTBEHHBIM
TpenaparaM, TMIIEBEIM A06aBKaM K GBITOBOH XuMKK. PaccMaTpUBaloTCs COBPEMEHHEIE
5KOJIOTHIECKH YHCTHIE TEXHONOTHH ¥ IIPHHIIMIIEI 3€JICHOH XMMUH.

IpaxTaka: Yuenuku oTpaboTaloT HAaBHIKM PaCIO3HABAHMS BEMECTB 110 KAIECTBEHHEIM
peakuusaM (B3aumozelicTare ¢ 6pomuoii Bonoit, KMnO4, aMMHaTHEIM PacTBOPOM Ag20n
ZIp.), HAy4aTcs ONMpPEAC/ATh 001aCTH MPUMEHEHHA Pa3/IMYHEIX MATCPHAJIOB (macTMaccHl,
BOJIOKHA, CTPOMTENHHEIE MaTepHaJIbl) ¥ aHAMM3HPOBATE COCTAB NOTPEGHTENBCKIX TOBAPOB.
INpakTHuecKye 334aHKsA BKIIOYAIOT PElIEHHE 33129 Ha MICHTH(HKALHMIO BELECTB 11O
OIMCAHHIO MX CBOMCTB (3agaHue Ne24) H yCTaHOBJICHHE COOTBETCTBHA MEXXY BEECTBOM H
cepoii ero mpuMeHeHns (3ananue Ne25). Moaynb pa3BHBacT YMECHHE IPAMCHATH
TeOpeTHIECKHE 3HAHKA [/l aHAJN3a PeaIbHBIX XHU3HECHHBIX CHTYalMil H 3KOMOTHIECKHIX

npoGiem.

Moayas 11. XuMusa MeTajaos

Teopns: YaeHuKH H3ydar obmme ¢pusndeckne (MeTAUIMIECKHH 6IIECK, JIEKTPO- H
TEILIONPOBOAHOCTB, IVIACTHYHOCTE) H XHMHMIECKHE (BOCCTAHOBHTEIBHEIC CBOHCTBA,
o0pa3oBaHKe OKCHAOB U IMAPOKCHUIOB) XapaKTEPHCTHKH METAJLIOB, HX MOJI0XKEHHE B
IMepuoandeckoii CHCTEME M SMEKTPOXMMHYECKHI Pl HaNpsDKCHHH. BynyT paccMoTpeHst
0COOCHHOCTH IEJIOTHBIX M MEIOYHO3EMENBHBIX METAIIOB, AIOMHHM, XKEIe3a, XpoMa H
Me/IH, BKI0Yas MX BaXHEHIe coemMHEeHN (OKCHARL, THAPOKCHIH, com). Ocoboe
BHMMaHHe YIelIeHO 3aKOHOMEPHOCTSAM H3MEHEHUA CBOMCTB METAJUIOB U UX COCAUHEHHI B
TpyHIax M IepHoJax, KUCIOTHO-OCHOBHEIM H OKHCIHMTENbHO-BOCCTaHOBATEILHBIM
CBO¥HCTBaM COEMHEHHH, a TaKKe criocobaM MoIydenys MeTajuIoB (EKTPOIH3,
ITHPOMETAJLTYPrus, THAPOMETAILTYPIHs).

IIpakTaka: YaeHUKH 0Tpab0TalOT HABBIKH COCTABIECHHA YPAaBHEHWH pEaKiuii, XapaKTEPHBIX

12



IJ1s1 METAJUIOB H MX COEIMHEHHI (B3aMMOJEHCTBHE C KMCIIOTaMM, BOHOIA, KHCIIOPOAOM,
HeMeTaJllIaMH), HayJaTcsi [IPOTHO3UPOBATh MPOAYKTH! peaKiHii B 3aBUCHMOCTH OT
aKTHUBHOCTM METaJLIa M YCIOBHH CpeAbl. ByayT 0CBOEHBI Ka4ECTBEHHEIE PEAKIUK HA HOHBI
MmetajuioB (Fe?, Fe¥', Cu?, Al*', Cr*"), a Takke METOBI PEIlEHHs PaCYETHRIX 33139 Ha BBIXOL
IPOZYKTa M COCTABJICHHE MaTepHarbHOro 6ananca. [IpakTuyeckue 3a1aHUA BKIIOYAIOT
aHAJIM3 NeNoYeK IPEBPaICHHMH H pemeHne KOMOMHUPOBaHHBIX 3a/1a9, CBA3AHHEIX C XHMHEH

MeTaJuIoB, B popmare EI'D.

Monyas 12. Ilpo6abie BapraHThI

Teopus: —
ITIpaxTrka: B 3TOM MOnyIne ydeHHK OyzieT MpaKTHKOBAThCA B pemeHuH Beex 3aganmiit KM B

paMKax MpoOHEIX BApHAHTOB.

Kom'pom,
JoMammue 3aganns, OpoOHbIE BApHAHTEI.
1.4. ILnanupyemMsie pe3ysTaThbl

ITnanupyeMsie pe3ynsTaThl — COBOKYITHOCTh METAPEAMETHEIX U IIPEIMETHBIX

KOMIIETCHIINH, IprobpeTacMbIX o0ydaromumMucs B Xoge ocBoeHus IIporpaMMet.
1.4.1. JInuHOCTHBIE PE3YJIbLTATHI:

OO6yuaromuiics CMOXET:

® BOCIMTEHIBATh YBKHUTEILHOE U OTBETCTBEHHOE OTHOIIEHHE K CBOEMY OCO3HAaHHOMY
BhIOODY;

® (hopMHpPOBaTh BHYTPEHHIOIO MO3HIMIO 00ydJaromerocsa Ha ypoBHE IOJIOKHTEIHLHOIO
OTHOIICHUA K y4eGHOH JeATeNBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOPa3BHTHIO,
caM000pa30BaHMIO, CAMOBHRIPOKEHHIO M CaMOpPEaIH3alliH;

® OpHEHTHPOBATEH 0OyJaIOMMXCs Ha IOHMMAHKe IPUYHH yclieXa B yIe6HoiH
JIeATETLHOCTH, OTBETCTBEHHOE OTHOMIEHHE K IPOLIECCY W PE3yNBTaTy CBOCH
IEATENBHOCTH, B TOM YHCIIE Ha CaMOAHAIN3 U CAaMOKOHTPONb Pe3ylbTaTa, Ha aHAaJH3

COOTBETCTBHUS Pe3ybTaTOB TPeGOBaHMAM NOCTABIEHHOH yue6HO# meny;
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® Pa3BUBATh OCO3HAHHOCTH BHIGOPA H IIOCTPOEHMS MHAMBHAYANbHOMH TPACKTOPHK
o6pasosanus Ha 6a3e OpHEHTHPOBKY B MHpe IpodeccHii i npoq)eccnonam.m
TNPEATIOYTEHMH, C yIETOM YCTOHYMBEIX I103HABATEIBHEIX HHTEPECOB;

© hopMHpPOBaTh LIENOCTHOE MUPOBO33PEHHE, COOTBETCTBYIOMEE COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OGLIECTBEHHOM PAKTHKH, YIHTHIBAIOIIME COLMANLHOE,
KyJIETYPHOE, SI3LIKOBOE, AYXOBHOE MHOrco0pasue COBPEMECHHOTO MHpa;

 (hOpMMPOBATh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb B OOICHHH 1 COTPYAHHIECTBE
CO CBEPCTHHKAMH, JETEMH CTapIIIEr0 H MJIAJIIEro BO3pacTa, B3pOCILIMA B Iporecce

06pa30BaTeBHOM, yIe6HO-HCCIEN0BATENECKON, TBOPIECKOA U APYTHX BUIOB AEATEILHOCTH.
1.4.2. MeranpeaMeTHbIe pe3yabTaThI:

Vyammuecs cMoryT:

® pa3BUBaTh y OOYYAIOMMXCA CIIOCOGHOCTE CAMOCTOSTENBHO CTABUTE YI€OHBIC IEH,
(opMyIHpOBaTh 3a1a4H, a TAKKe MO/IEP)KUBATh HHTEPEC 1 MOTHBALTHIO K IIO3HAHUIO.

® pa3BUBATh JIOTHIECKOE H KPHTHYECKOE MEILICHHE, YMEHHE aHATU3UPOBATh,
KIIaCCH(HIIMPOBATH, BEIBIATh 3aKOHOMEPHOCTH M CTPOHTH APTyMEHTHPOBAHHBIE BEIBOJIEL.

o (opMupoBaTs yMeHHe 3 (HEKTHBHO IPUMEHATH 3HAHUA ¥ HABBIKH JUIA PEIICHUA
y4eOHEIX 3a/ia4, BKII09asd HECTAHIAPTHEIE CHTYaIUH.

® Pa3BUBATH SMOLMOHAIBHEIH HHTEIUIEKT, HABBIKM KOMaHIHOH paboTsl, yMeHue
JIOTOBapUBAThLCS, pEMIaTh KOHQINKTH H apryMEHTHPOBATh CBOIO ITO3HIIMIO.

® cnoco6CcTBOBATh Pa3BUTHIO YHUBEPCAIBHBIX HaBBIKOB XXI BeKa, TaKuX Kak
CaMOOpraHHM3alMs, KOMMYHHKAIHSA H KOONEpalus.

® NOBEIIATE YPOBEHH LU(POBOii rPpaMOTHOCTH, 00y3arh 3P beKTHBHOMY

rcnoms308aHui0 KT M MOHMCKOBEIX CHCTEM, @ TAKOKE pa3BHBAaTh MEIHAKOMIIETCHIIHH.
1.4.3. IlpeaMeTHBIE pe3yJILTATHI:

Vyamuecs cMOTYT:

® y3HaTh OCHOBBI TEOPETHIECKOH XMMHM;

® y3HaTh IPEIMET XMMHH, MECTO XMMHM B €CTECTBO3HAHHH,
® y3HaTh BaKHeiIe XUMHYECKUE TOHATH;

® y3HaTh OCHOBHBIE THIBI peaKiyii B HEOPraHMIECKO# M OPraHUIeCKOH XUMHUH;
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® Yy3HaTh OCHOBHBIC 3aKOHBl XHMMHHM: 3aKOH COXPaHCHMA MAacChl BEIIECTB,
TIEPHOANIECKAH 3aKO0H, 3aKOH IIOCTOSTHCTBA COCTaBa, 3aK0H ABOrafipo;

® y3Harb OCHOBHBIC TEOPHM XHMMHH: CTPOCHHA AaTOMa, XHMHIECKOH CBA3H,
SJIEKTPOIMTHIECKOH AHCCOMMAIIMH, CTPOEHIA OPraHMIECKHUX COEUHEHHUH;

® y3HaTh KIaCCHYHKAUMIO M HOMCHKIATYpy HEOPraHMYECKMX H OpPraHHIEeCKHX
COCTMHECHHH;

® y3HaTh BEIECTBA H MaTepHallbl, ITHPOKO HCIIONB3yEMBIC B IIPAKTHKE;

® y3HaTh CrelM(HKYy HOPMAaTHBHBIX aKTOB ¥ KOHTPOJIBHO-H3MEPHTENBHBIX
Marepuanos Ha EI'D o xumun.

® OBNIAJICTh OCHOBHBIMH XMMHYECKUMH NOHATHAMH H TeQUHULMAMM;

® OBJIafieTh XMMHYECKON KOMITETEHIMEH BHIITYCKHUKOB IIPH BRIMOMHEHHH acTH C
3K3aMEHAIIMOHHON paboTHI.

® OBIIAJIETh IIPOYHOI 6a30ii yMeHMI MO cCHCTEMAaTU3alMK pa3HooOpa3HO#

XMMHI9ECKO# nHopManuy.

Pa3gen 2. KoMniiexc OpraHn3anuoOHHO-NIEAarorai4eCKux ycJaIoBHik

2.1. Kanennapuoiii yueOnbIii rpadux

KanennapHziit yue6HbI# rpadMk cocTaBiieH ¢ YI€TOM MHEHHH yJaCTHHKOB
06pa30BaTENbHEIX OTHOMIEHUH U ONpeeiIeT AaThl Havyala H OKOHYaHHA U
MPOAOJDKUTENLHOCTD 00Y4eHN 10 IporpaMme.

Jara Hauana xypca — 15 ¢eBpasi.

Hara oxordanus Kypca — 15 Mas.

Kanenpapuyii yue6Hb1i rpadux npenacrasneH B [Ipunoxenuu 1.
2.2. YcaoBus peajn3aliHH NPOrpamMMbl

2.2.1. MaTepuajbHO-TeXHHIECKOe obecneueHne

IMo axpecy MecTa Haxoxaerus opraHusarmm (420015, Pecry6mika TarapcraH,
Kazaus, yn.Torons, a. 3A, stax 3, moment. 1019) o6opynoBaHEl HEO6X0MMMBIMU
TEXHMYECKHMHM CpeCTBaMH paboune MecTa mpenozasartenei, aIMAHUCTPATHBHOTO U

TEXHHWYIECCKOIO IICPCOHAJIA, ITPOBEACH BBICOKOCKOpOCTHOﬁ Kopnopamnmﬁ HHTEPHCT.
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TpeGoBaHHA K MEHHMAJILHOMY MaTepPHAJIbHO-TEXHA1ECKOMY obecmeueHHI0

IIpu ocBOSHMH Y4€OHOrO MarepHuala nocpeaCTBOM 3EKTPOHHOH HHPOPMAIMOHHO-
06pa3oBaTeNbHOM Cpelsl OpraHM3alyis HOBOAMT 10 MOCTYNArOMIMX uHpopMaro 06
06A3aHHOCTAX OGYJAIONMXCS [IPH OCBOCHMH IPOrPAMMEI HCIIONL30BATH CBOH OEepPCOHABHBIN
KOMITHIOTEP/HOYTOYK € HOCTYTIOM K ceT# «VIHTepHeT» B COOTBETCTBHH C PEKOMEHIOBAHHEIMH
TEeXHMIECKUMH NapaMeTpaMH:
— cucTeMa — 2-AfiepHEI npoueccop, 4 I'b qocTynHo#i naMaTH;
— OC — Microsoft Windows (32-bit or 64-bit), Apple Mac OS, Linux;
— BeG-Gpaysepsl — Edge, Apple Safari, Google Chrome, SInzexc bpaysep;
— HaJIMMHe ycTaHOBIeHHOro dem-mneepa B Be6 Gpaysepe;
— CKOpOCTB focTyna K cetH «MHTepHeT — He MeHee 750 xbut/cex;

— HaJIMYHe 3BYKOBOH KapTHI;

2.2.2. AudopmannoHHoe obecmedenne

@O YHKIMOHHPOBAHHE IEKTPOHHOH naGOPMALHOHHO-00pa30BaTEILHOI CPEabI:
Peanu3auys OpOrpaMMbl 0OECIedMBaeTCs AOCTYNOM KaXmoro ofydaiomerocs K
yae6HO-METONUIECKHM MaTepualaM - TEKCTOBO#M, rpadudeckoi, aynuo-, BUICOMH(popMaIHT
o mporpamme uepes cetb «MHTepHET» B pexume 24 uaca B CyTKH 7 aHelt B Hepenmo Ges
yuera 06beMOB moTpebnAeMoro Tpaguka 3a MCKIIOYEHHEM IIEPEPHIBOB UL MPOBEACHMA
HEOGXOAMMBIX PEMOHTHEIX M MpOGMIAKTHYECKHX paGoT npu obecredeHHH COBOKYIIHOMH
IOCTYITHOCTH YCIYT MOCPEACTBOM PpETMCTpAllM¥M U IPEJOCTABICHMA HHIMBHIYAIbHBIX
JIOrMHa 1 mapoins o6yuaronmumcs k o6pasosarenbHOI wiaTdopme hitps:/umschool.net.
JIIs yCTaHOBJIEHHAS TOTMHHOCTH THIHOCTH (MaeBTH(HKAmMK) obydatomerocs, BCeM
o6yqaroIuMCes, 3aperuCTPUPOBAHHEIM Ha 06pa3oBaTenbHOM margopme
https://umschool.net, NPHCBaNHBAIOTCA YHUKATBHEIC HMEHA — HACHTH(QHUKATOPEI.
HpenrudukaropoM 00ydaromerocs ABISICTCA JJOTHH IOIb30BATeNs, SBILIOMMIHCSA IAIHBIM
5IIEKTPOHHEIM MOYTOBEIM anpecoM. OH npusssad k GHO obyqaromerocs. [
ayTeHTH(HKAIUH 06y9aiomerocs HCIoMb3yeTcs aTpuOy THBHEIH HACHTHOHKATOD —

YHHMKANBHBIH I1apOJlb.

2.2.3. Kanposoe obecneuenne nNporpaMmel:
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Opranusanusi, ocymecTBILIONad 0Opa3oBaTENBHYIO AEATEINBHOCT, PEANH3YIOmasn
JONOTHUTEbHEIE obmeobpazoBaTenbHEIE IIPOrpaMMBI - JOIIOTHATENBHEIE
o0mepasBHBAIOMME NPOrpaMMbl, YKOMIUIEKTOBAaHA KBATH(HIMPOBAHHEIMM  KaJpaMH.
YpoBeHp KBaMMQUKanMM paGOTHMKOB OpraHH3aLHM, OCYMIECTRIAIOMEH 06pa3oBarenbHYIO
JEATENbHOCTh, pealM3yIolllell JONMONHUTENbHEIE 00meoOpasoBarenbHbBlE NPOTPaAMMBI —
JONOJHUTENbHBIE O00mepa3BHBaloNIMe IPOrpaMMEI, COOTBETCTBYeT KBaJM()HKAIMOHHBIM

XapaKTEepHCTHKAM II0 COOTBETCTBYIOMIEH JOIDKHOCTH.

TpeboBanus x kBamupukanmy Ilegarora JOMOJHHTENLHOTO 00pa3oBaHMA: BEICIIEE
npodeccruoHansHOE 00pa3oBaHKe WK cpeaHee mpodeccHoHaabHOe 06pasoBaHue B 001acTH,
COOTBETCTBYIOIIEH MNPOPHIIO KpPYKKA, CEKUMH, CTYJUH, KIYOHOr0o M HHOTO AETCKOIO
obbenuHeHns Oe3 mpenbsaBleHMs TpeOoBaHMii K cTaxy paborel, uGo BeICmIEe
npodeccuoHambHoe 00pa3oBaHME WIM CpeaHee NpOoQECCHOHAIBHOE 00pa3soBaHHE H
TOIIONIHATENEHOE MpodecCHOHAIbHOEe 0oOpasoBaHMe 1o HampaBieHmio "O6GpasoBaHue H

mesjaroruka” 6e3 npexssaBiIeHNs TpeOoBaHUI K CTaXy paGoTEL
2.3. PopMbI KOHTPOJIS H aTTECTALMH

ITpu npoBeneHnu 3aHsTHI Ha mopraie https://umschool.net B opmare 3anaTHit 06parHas

CBA3b PCAIM3YETCA 4YCpe3:

® 06I.IICHHC IIOCPEACTBOM MHTCPAKTHBHOI'O 4aTa,

® pemeHHs HHTEPaKTHBHEIX 3a/1ad.

B mporpaMme npefcTaBlIeHs! ClIeRyomue (GOpMEI aTTeCTaIMH:

L] TeKynHIﬁ KOHTPOJIb YCHIEBAEMOCTH 4Y€pE3 BBINNOJHCHAEC JOMANTHUX 3ag1am1i’1;

® [IO3TAIHEI KOHTPOIb YCII€Ba€MOCTH depe3 BEINOIHEHHE NPOOHBIX BADHAHTOB.
B momamene 3a0aHUA BXOAST:

® 33/1aHNA 110 KyPCY Pa3IMIHOTO YPOBHS CIOXKHOCTH C aBTOMaTHYeCKO# IPOBEPKOit:
3aJJaHKA THIA «BEIGOp OXHOIO OTBETA U3 HECKONBKHXY, BRG0P HECKONBKMUX OTBETOB H3
HECKOJIbKHUX », COOTHECEHHE MHOXECTBY», (TEKCT C IIPOITYCKAaMMU», «TI0JI€ BBOAA» H Py4HOH

MIPOBEPKOi: 3aJaHKA BTOPOM JacTH 3K3aMeEHa.

B npo6HBie BapHaHTHI BXOAAT:
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® 3a[aHK IO MPOMICHHOMY Pa3/ielly TEM Kypca PasiIuIHOIOo YPOBHs CIIOXKHOCTH €

aBTOMATHYECKOI H pYIHO# IPOBEPKOM.
2.3.1 OueHo4YHbIC MATEPHAJIBI

IlpavepHbIil mepeueHs 3aaanuil 1151 NPOBECHNS TEKYIero H N03TaMHOI0 KOHTPOJIs:
1. OmpenenuTe, aTOMaM KakKHX M3 YKa3aHHBIX B PAXY XMMHYCCKHX JIEMEHTOB B OCHOBHOM

COCTOSIHMHM He XxBaTaeT 6onee TPEX 3IEKTPOHOB JO 3aBEPIICHHS BHENIHENO SHEPreTHIECKOro
YPOBHAL.

3anummaTe HOMEPa BHIGPAHHEIX SMEMEHTOB B IOPSAKE BO3PaCTaHH.

DBe 2)Cl1 3)Al 4)H 35)S

2. VI3 gucna yKasaHHEIX B PSAY SJIE€MEHTOB BEIOEpHUTE /Ba 3NEMEHTa, BAJICHTHOCTh KOTOPHIX B

BBICIIEM OKCHJIE BHIIIE, YeM B BOXOPOIHOM COEMUHEHHUH.
DP 2)F 3)Al 4)S 5)Rb
3anummMTe HOMEpPa BEIGPaHHBIX 3IEMEHTOB B NOPSIAKE BO3pacTaHA.

3. 13 mpesioXeHHOro NepedHs BhIOepHTE Ba BELIECTBA, PAaCIUIaBR M PACTBOPEI KOTOPEIX

OPOBOAAT NEKTPHIECCKUM TOK.

1) NaOH
2) Br,

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

3anumuTe HOMepa BEIOpPaHHBIX BAPHAHTOB B IOPAZAKE BO3PACTaHMUA.

4. V3 npemnoxeHHOro NepeIHsa BHIOEpPUTE BCE BEIIECTBA, KOTOPHIE ABIAIOTCA H30MEPaMH II0
OTHOILIEHUIO JPYT K APYTY.

1) IlerTanon-3

2) Aueransaerun

3) ByranoH

4) ITponanais

5) 2-meTmwmponanans
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3anumure BHIOpaHHbIE MU(PHI B IOPAAKES BO3PAaCTAHHA.

5. Brraucimmure Maccy cynmbdara kanus (B rpaMMax), KOTOpPYIO ClexyeT pacTBOpHTH B 200 r
10%-Horo pacrBopa 3TOM CONHM U1 MOIYYEHHUA PacTBOpa C MAaccoBoit momeit comu 15%.

3anuImuTe 9UCI0 ¢ TOTHOCTBIO A0 AECATHIX.

6. A BHIONHEHHMs 3aJaHMsA HCHONB3YiTe CIEAYIONIMA IepedeHb BemlecTB: rpadur,
JKeJe3HbIH KoluelaH, a30THAsA KUCIIOTa, CEpHUCTHIM aHruapu, Marauii, pocoun. HomycTumo
HCIIOJIb30BaHHE BOJHBIX PACTBOPOB BEIECTB.

W3 npeanoxeHHOro mepedHs BbIOEpPHUTE BemIECTBA, MEXOY KOTOPHIMH BO3MOXHA
OKMCIIUTEJIFHO-BOCCTAHOBHTENbHAs PEaKIIHsA, B pe3yIIETaTe KOTOpoil 06pasyloTcs ABe COMHM M
BOJZIa, @ BBIIENICHHE ra3a HE MPOHCXOANT, U 3alMILNTE YpaBHEHHE 3Toi peakuuH. CocTaBsTe

SJICKI'pOHHHﬁ 6aJ1ch, YKOXHUTE OKMCIIITEL H BOCCTAHOBHTEIID.

7. JU14 BHIIONHEHMS 3aJaHUA HCIONB3YWTE CIEXYIONIMI MepedeHb BEINECTB: KPEMHMH,
KapOoHar HarpuA, xuopup Jmrma, xumopun Mmemu(ll), asorHas kucmora.  JlomycTHMO
HCIOJIb30BAHHE BOJHBIX paCTBOPOB BELIECTB.

N3 npemnoxeHHOro mepeyHs BHIGEpUTE CONb M BEIIECTBO, BCTyHalomee ¢ HEH B PEaKIHIo
HOHHOTO OOMEHa, B Xofle KOTOpO#f BEIIENAETCA ra3. 3alMmmMTe MOJEKYI[IpHOE, IIONHOE H

COKpAIeHHOE HOHHOE YPaBHEHHA PEaKIMHU C YIaCTHEM BEIOPaHHBIX BEIIECTB.

8. Harpuit coxriu B u36srTke kucnopona. IlomydeHHOE BEECTBO PacTBOPHIHM B pacTBOpE
[IepMaHraHaTa KaJii, MOAKMCICHHOTO CEPHOM KMCIIOTOH. BrimemmBumiics ras cMemanm c
nmupuToM. [ToydeHHOE TBEpAOE BEIMIECTBO MOMECTHIIH B PAaCTBOP HOAOBOJOPONHOH KUCIIOTEL.

Harmimmvre ypaBHEHHA YETHIPEX ONMMCAHHBIX peaKLUi.

9. Cmecr coneit Hurpara xpoma(lll) m HuTpUTa aMMOHHA NPOKAIIIH, IIPH 3TOM
obpa3oBasach cMech ra3oB oobemoM 16,8 1, B KOTOpOH COOTHOLICHHUE YHCIIA AaTOMOB a30Ta K

9HCITy aTOMOB KHcJIopoaa coctaBmia 10:3. Onpenenure Macchl CONEH B CMECH.
B otBere 3amummmTe ypaBHEHHS peaKiidii, KOTOpbIE YKa3aHbl B YCJIOBHM 3a[ja4H, ¥ IIPHBEIUTE

BCE HEOOXOIMMEBIE BEIYMCIICHHS (B XO/I€ PacdeTOB TaM, Iie TpebyeTcs, OKpyIIIiTe A0 COTEHIX,

yKa3BIBaTe eUHUIIEI H3MEPEHHS ¥ 0003HAYEHHST UCKOMBIX GH3UYECKHX BEIMIHH).
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10. Ilpu cropanuu 1,8 I OPraHHYECKOTO BEIECTBA A MONYIHIH 1,68 n yrmexucroro rasa
(ry) m 0,9 r Bousl. M3BecTHO, UTO BEmMECTBO A o6pasyerca NpH B3aUMOIEHCTBUM
rHapoKcHIBEOro coemunenna B ¢ oxcmmom meau(Il), a Tawke BCTynaeT B Peakuuio C

ruapokcHiom auamuncepe6pa(l) B coorHomenuH 1:4.

Ha ocHOBaHMH AaHHBIX YCJIOBHS 3ajaHUA:

1) npoenuTe HEOOGXOMMMEIC BEIMMCIEHHUS (YKA3BIBAHTE CAMHMUIIEL M3MEPEHIS U 0603Ha9EHHA
HCKOMBIX QM3MYECKUX BEHIHH) H YCTAaHOBATE MOJIEKYIIPHYIO dopMyiTy BemiecTBa A;

2) COCTaBETE BO3MOXHYIO CTPYKTYPHYIO (OpMyny BemlecTBa A, KOTOpas OJHO3H29HO
OTpaXkaeT MOPANOK CBA3H aTOMOB B €r0 MOJIEKYIIE;

3) HaNMIMHTE ypaBHEHHME PEAKIMH BEMECTBa A ¢ H30LITKOM IHAPOKCHAA muamuHcepebpa(l)

(ucTonB3yiiTe CTPYKTypHEIE HOPMYIIEI OPraHMIECKHX BEIIECTB).
2.4. MeToauuecKkne MaTepHAJIbI

MeToan4eckoe ofecnedeHne NPorpaMmMbl BKJIIOYAET:
— 3aHsTHS, pa3MelIeHEse Ha 06pasoBarenbHOM iardopme https://umschool.net;
— NpaKTHYeCcKUe 3a[aHus, OLEHOTHEIE MaTePHAIIEl IO IPOMEXYTOTHOH aTTecTauuy,
pasMeIleHHbIE Ha aTaTHBHOR o6pasoBaTenbHOH mwiargopme hitps:i/umschool.net;
— MeTomuueckue IOcoOMA /i1 CaMOCTOATENbHOM mpopaGoTKM TeM IpOrpamMEI,

PACIIONOKEHHBIE Ha ajlanTHBHOI 06pasoBarenpHol mwiarhopme.

ITo pemTeHIIo MPETIOAABATENS MOTYT OBITh HCTIONB30BAHE! MHEIE yIe0HbIE 1 METOIHIECKHE
MaTepHabl, COOTBETCTBYIOLHE TpeGoBaHIIM obecneaeHms HEPOPMALMOHHOA
GesomacHOCTH o6ydaronuxcs (IepedeHs COOTBETCTBYIONIMX MATEPHANIOB H SIEKTPOHHBIX

06pa3oBaTe/LHEIX PeCypcoB IpeAcTaBieH B I[Ipunoxenuy 2).
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IIpanoxenune 1. KajengapHo-y1eOublii rpagux

Jara u
Bpems
npoBeleHH

A 3aHATHSA

Dopma

3aHATHA

YpoBeHb

OCBOCHHSA TEMbI

HarMeHOBaHHE TeMBbI

INoapo6uoe onucanne

Kou-Bo
9acoB Ha
3aHdATHe (B

aK.jacax)

Popma
NpPOBEPKH

3HAHHH/aK. 9

®despainb

Teopus

OcHoBHoti. Be3
3amanmii Ne34,
IIpomBHHYTBIN.
C zagaansamu
Ne34

Kak BeDKaTh M3 Kypca

MakcuMyM?

3HaKOMCTBO Y4EHHKA C COAEPIKaHHEM Kypca.

0.3

®despains

CoBMerueHH

b (T+1)

IIpomBUHYTHIH.
C 3apaHuaMH
Ne34

PacnaxoBka 3amaHus
Ne34: xpurepun
OLICHHBAaHHMS, JIOTHKA
pelIeHNA ¥ TPHHIIHAIIBI

ogopmiIeHuA

Ha nannom ypoke paccMoTpuM 3afanueM Ne34,

paszbepeM ero CTPYKTYpy ¥ KPUTEPHH OLCHHBAHUS.
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IIpoaBuryTHIA.

3apanue Ne34.

Ha nannoM 3aHATHH O0Tpa60TaeM HaBEIK PEIICHHA

Pespams | IIpaxTuka C 3apaEnaMu 2 J3/1
Ne34 Kpucrauioraaparst 3agaq Ne34 Ha KpUCTaJUIOTHAPATH.
IIponBuHyTHIi. 3aganve Ne34. JlaHHEIH YPOK NOCBSIIEH 0TPabOTKE HABHIKOB
@eppamp | Ilpaxtuxa | C 3amasnsavu PacTtBOopuMOCTS H pemienns 3aganunii Ne34 Ha pacTBOPHMOCTE ¥ 1 J3/1
Ne34 HaCBIMICHHEIC PaCTBOPEI HaCHIIICHHBIE PaCTBOPHI.
IIpomBHHYTHII. 3ananue Ne34.
JlaBHBIH YpOK IIOCBAIIEH 0TPa0OTKE HABHIKOB
®eppame | Ipaxtnka | C3agaEmsMu | DreKTpOIM3: HENOMHEIH 2 A3/1,5
peiennq 3ananuit Ne34 Ha snexrponus.
Ne34 U «TIepe3NeKTPOIH3»
. 3ananue Ne34.
IIponBUHYTEIH.
ONeKTpoNu3 pacCTBOPOB JlaHHBIH YPOK IIOCBAMICH OTPabOTKE HABHIKOB
Mapr Ilpaktuxa | C 3apaEmaMu 1.5 A3/1
34 coleii MeTaJIoB cpenHei pemienus 3ananuii Ne34 Ha anexTponus.
) AKTHBHOCTH
IponeunyTrii. | 3aganue Ne34: cnoxHEIe JlaHHEI YPOK HOCBSAMIECH 0TPabOTKE HABLIKOB
Maprt ITpaxTrxa C 3agaEmsaMu 3aJjaud Ha peluenys 3alaHuii IOBBLIIEHHOIO YPOBHA CIIOXHOCTH 2 A3/1
Ne34 «pacTBOPHUMOCTE Ne34 na rupponus.
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ITponBHHYTBHIiH.

3agauue No34. AtoMHEIE

JlaHHBIH YPOK MOCBAMEH OTPabOTKE HABRIKOB

8. Mapt Ilpaktuka | C 3agaHMAMH 2 a3/1,5
Ne34 COOTHOIICHHUSA penreHus 3ananuii Ne34 Ha aTOMHBEIE COOTHOIICHHA.
[
ITponeunyThii. | 3apanue Ne34. CnoxHeie
JlaHHBI YPOK NOCBAMIEH O0TPaboTKe HABEIKOB
9. Mapr IMpaktuka | C 3apaHHAMH 3afa4d Ha «aTOMHEIC 2 a3/1,5
pemieHus 3aganuit Ne34 Ha aTOMHEBIE COOTHOIICHMUS.
Ne34 COOTHOIICHU»
IIpomBUHYTBIH. JlaHHBL1 ypOK NOCBAIIEH 0TPaboTKe HABHIKOB
3agauue No34. Pemmenue
10. Mapt ITpaxTHka C 3apaHusIMHI pemenys 3aanuit Ne34 Ha KoOMOHHUpPOBaHHEIE 2.5 a3/1,5
KOMOMHHPOBaHHKIX 3329
Ne34 3a/1a9H.
TIpONBUHYTHIA. ‘
P 3amanue Ne34. JlaHHBINH YPOK [TOCBAMICH OTPaboTKe HaBEIKOB
11. Mapt IIpakruxa C 3ananuIMH 2 HA3/1,5
N34 OneMeHTapHBIE YaCTHIE! | pemeHus 3agaHuil Ne34 Ha 31leMEHTapHEIC JaCTHIIEL.
(]
3aganue Ne34. Cnoxasie
IIpoaBUHYTHIH.
3ajaqy Ha JlaHHEBIN YpOK IOCBAMIEH OTpaboTKe HABKIKOB
12. Mapt IMpakruxa | C 3apaHuaMM 2 a3/1,5
Ne34 «3NIEMEHTapHEIE pemeHHs 3agaHuil Ne34 Ha s5ieMEHTapHEBIE YaCTHITHI.
o
JaCTHIED)
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IIpoaBuHyTHIA. JlaHHEIA ypOK NOCBAIIEH 0TPabOTKE HABHIKOB
3ananue Ne34. Pemenne
13.| Ampems | Ilpaxruxa | C 3amaEmsMu pemenus 3ananuii Ne34 Ha KoMOMHHpPOBaHHEIE 3 a3/1,5
KOMOMHMpOBaHHBIX 33]1a4
Ne34 3a/avqH.
IIponBuHYTHIH. .
3amanue Ne34. JlaHHBIH YPOK MOCBSAIIEH OTPabOTKE HABHIKOB
14.| Anpems | Ipaxtnka | C 3amaBmsavu 2 A3/1,5
o34 IInactunkn pemeHus 3anaHui Ne34 Ha IUIaCTHHKH.
[]
IIponBuHyTHIH.
3aganue Ne34. JlaHHETH ypOK MOCBAIIEH 0TpaboTke HABLIKOB
15.| Anpens ITpakTrKa C 3a1aHuAMH 2.5 A3/1,5
Ne3d Maccossie cooTHOmEHHM | pemienus 3aaaHui Ne34 Ha MacCOBhIE COOTHOIIEHHS.
O
IMpomsunyTeii. | 3amanue Ne34: cloXHEIE
JlaHHEI YpOK MOCBAMEH 0TpaboTKe HAaBHIKOB
16.| Amnpems Ipaktuxa | C 3agaEuIMu 3aJa14 Ha MacCOBHIC 2 a3/1,5
pemenus 3aganui Ne34 Ha MacCOBBIE COOTHOIICHHA.
Ne34 COOTHOIICHHUSA
IIponBuHYTHIH. JlaHHEIA YPOK ITOCBAIIEH OTPabOTKE HABLIKOB
3aganne Ne34. Pemerne |
17.| Anpems ITpakTnka C 3apaHusIMH pemenus 3aganuii Ne34 Ha KOMOMHMpPOBaHHEBIE 3 HA3/1,5
KOMOMHMpOBaHHEIX 331249
Ne34 3a/1a9H.
IIponBHHYTEIH. .
3ananue Ne34 ¢ Tpems JlaHHbI YPOK NMOCBAIIEH 0TpaboTKE HABHIKOB
18. | Amnpems ITpakTixa C 3apaEnsaMu 2 H3/1,5
KonbGamu pemenus 3aganuit Ne34 Ha TpH KOIOHL.

Ne34
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ITponBUHYTHIM.

3apgaume No34 ¢

JlaHHBIN YpOK MOCBSIIEH OTPaboTke HABHIKOB

19.| Ampems | Ilpakruxa | C 3amaHusAMM H3BECTHOH MOJIAPHOM pemenus 3ananuii Ne34 ¢ u3BeCTHOH MOJIAPHO#H 2 A3/1
Ne34 KOHIICHTPALHK KOHIIEHTpaLuei.
IIponBuHYTHIi. JlaHHEBI ypOK IOCBSIIEH 0TpaboTke HABEIKOB
3aganue Ne34: HemonHOE
20. Mait ITpaxTxa C 3aganuaMu pemenus 3afanuit Ne34 Ha HENONMHOE pa3JIOKECHUE L5 3/1
pas3lioKCHAE BEIMECTB
Ne34 BEIIECTB.
ITpoaBHHYTHII. JlaHHEI YpOK NOCBAIEeH 0TpaboTke HABEIKOB
3aganue Ne34. Pemenue
21. Mait IlpaxTuka C 3apmaHnaMmu pemeHus 3anaHuit Ne34 Ha KOMOMHHpPOBaHHEIE 2.5 a3/1,5

Ne34

KOMOMHHPOBaHHEIX 33349

3afayd.

OcuosBHoii. be3

JlaHHBIH ypoK mocBsIeH TemaM «CTpoeHue

c sagauuit Ne34, | 3aganme Nel. Ctpoenue | anexTpoHHO# 060mouku aroma», «CTpoeHne aToMa.
OBMENICHH
22. | deppais ) IIpoaBHHYTEIH. | aroMa U 3NCKTPOHHEIE N3oTonu», «ONeKTPOHHBIE KOHPUTYPALHI, 1.1 H3/0,5
b (TH0I
¢ C 3aganusamu KOH(HUTypaImu 0TpaboTKe MPaKTHIECKUX HABEIKOB pPEMIeHUA
Ne34 3agaaug Nel B popmare EI'O».
OcHoBHoii. be3s Ha nasHOM 3aHATHH pacCCMOTPHM 3IEKTPOHHOE
CoBmenieHH 3aganue Nel. Cocrosaus
23. | ®eppams 3amaHuit Ne34, CTpOEHHME NIEMEHTOB MOOOTHOM MOATPYTIIIEI, — a3/1
Bl (T+HI) aTOMOB, IIPOCKOK
IIpomBuHYTEIHA. 0COOEHHOCTH UX 3NEKTPOHHOTO CTPOEHHA B
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C saganusaMu
Ne34

3MEKTPOHA H

KOH(UTYypanmu HOHOB

OCHOBHOM H BO30YXIEHHOM COCTOSHMIAX,
PacCMOTPHM IIPOCKOK 3IEKTPOHA, 3alHIIEM

KOH(HTypalumH: HOHOB.

QOcHosHoi. be3

Vaenuk y3Haer mpuHUun Ilaynmu u npasuno XyHza,

3amaHuii Ne34, H3Y9IHUT ONpeZeicHHE KOJMIECTBa HeCIapeHHBIX
CosmemeHH . Cnapennsie 1 .
24. | Despams . ITIpoaBUHYTEIN. 37IEKTPOHOB B aTOMaX. YUeHHK pa3beper BimsHue 0.3
It (T-+) HECIapeHHBIE EKTPOHEI .
C 3apanausMu HECIIapPEHHEBIX JIEKTPOHOB HA MarHHTHEIE CBOKCTBA M
Ne34 XHMHMYIECKYI0 aKTUBHOCTB BEIIECTB.
OcHoBHo#. be3 V4eHHMK U3y9HT NOHATHS BaJICHTHEIX M BHEITHUX
3amaHmit Ne34, 3JIEKTPOHOB, Y3HAET X Polb B 06pa30BaHHH
Cosmemenn . | Buemmmue u BaneHTHEIE .
25.| Pespams . ITponBHHYTHIH. XMMHIECKUX cBsa3ei. Hayunrcs onpeneniTh 0.4
"B (T-HD) 3IIEKTPOHEI
C 3apaEmaMu BaJICHTHEIE 3JI€KTPOHbI A S-, P- ¥ d-37IEMEHTOB 110
Ne34 nonoxenuio B [ICX0O.
OcHoBHOH. be3
. YdeHHK y3HaeT aHOMAIIMH 3aIIOJIHEHMS IEKTPOHHBIX
3aganmit Ne34,
CoBMemeHH o6onogek y Cr u Cu, H3y9UT MEXaHH3M «IIPOCKOKA»
26. | ®espans . ITpOaBUHYTEHIH. ITpOCKOK 2JIEKTpOHA 0.3
blit (T-+11) 3nexTpoHa. Hayunres 3anuchIBaTh NpaBUIIbHEIE
C 3agaHuIMH
Ne34 3JIEKTPOHHBIE KOHQUTYPALMH VIS 3THX 3JIEMCHTOB.
0
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OcHoBHo¥. be3

V4eHUK U3y9UT pas3iIus MeXAYy OCHOBHBIM M

3amanui Ne34, OcHoBHOE H BO30YXXIEHHBIM COCTOSHHAMH, Y3HAET CIIOCOOEI
CosmereHH .
27. | Pespans (rn) IIponBUHYTEIH. BO30yXKIEHHOE nepexoga Mexxay Humu. Hayaurcs cocTaBniaTh 0.2 —
BIi (T+I
C 3agaaussMu COCTOsIHHE 3JIEKTPOHHBIE KOHQHUTYpaIMH 111 BO30YKEEHHEIX
No34 COCTOSTHMIA.
OcHosHoil. be3 Y4eHHK y3HaeT IIpaBHiIa COCTABICHUSA
3amanuii Ne34, . KOH(UTypaimii HOHOB, H3YIHT NOCIEAOBATEILHOCTD
CoMemeHH . OneKkrpoHHEIE
28. | ®despams TIpogBuHyTHIHA. BBUIETa MEKTPOHOB. HayuuTcs 3amucHBarh 0.8 —
Blif (T+I1) KOH(UTYpaIu HOHOB
C 3agaHuaMu KOHOQUIypaluy Jjid KAaTHOHOB M aHHOHOB
Ne34 d-snmemeHTOB.
OcHoBHoi#i. be3 Ha nanHOM ypoke Y4€HHKH H3y9aT NepHOTMIeCKUit
samanuii Ne34, 3aganue Ne2. Tabmuna 3aKOH, Hay4JaTCs BEIBIIATEH 3aKOHOMEPHOCTH B
CoBmMmemeHH
29. | despams (r+1) ITpoaBHHYTEIA. MeHneneesa 1 HM3MEHEHHH CBOMCTB IIPOCTHIX BEMIECTB, BOAOPOAHEIX 2 A3/1
Bl (T+1
C 3aganusaIMH Ilepromugeckuii 3aKoH COCTUHEHHUH, BRICIINX OKCHAOB U THAPOKCHIOB
Ne34 cornacHo nonoxenuio B [lepuomuaeckoii cHcTeme.
. 3ananue Ned.
OcHoBHOH. be3
ComemeHH . XHUMHYIECKHE CBA3HU H
30. | Pespams 3aganmii Ne34, — — J3/0,5
I (T+) . KPHCTaJUIMIECKHE
IIpoaBuHyTHIHA.
pemeTKH
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C 3agaHuIMH
Ne34

OcHoBHoO}#. be3

Vaenuk H3Y4YHT OCHOBHBEIC BUJTHI XHMHIECKHX

3amaHui Ne34, 3ananue Ne4. Tvnnl cBs3eit: KOBAICHTHYIO (IIOJLIPHYIO/HETOIIPHYIO),
CoBMemeHH
31.| ®espam i (v+m) TIpOXBHHYTHIA. | XMMEYeCKHX CBsi3eil B | MOHHYIO, METAUIMIECKYIO X BoAOpoaHYlo. Haywures 0.8
b (THI
C 3apaEusaMm BEIECTBaX ONpeZeNATh THII CBA3H 110 PasHHALE
Ne34 9IEKTPOOTPULIATEILHOCTEHN 3/IEMEHTOB.
YyeHMK y3HaeT 0COGEHHOCTH 4 THIIOB
. KPHCTa/UIMIECKUX PemETOK (aTOMHOIH,
OcHosHo#i. be3 . . i), H
. MOJIEKY/ISIPHOM, HOHHO#M, MeTajummaeckoi). Hayamurcs
sananmii Ne34, | 3apamme Ned. Tumm ’ ’
CosmemeHH . COOTHOCHTD THII PEIIETKU C PU3HIECKUMHU
32. | despams . ITponBUHYTEIH. KPHUCTAJLIMYECKHUX 0.5
b (1) CBOiCTBaMM BemecTB (TeMIlepaTypa IUIaBJIeHNA,
C3agaHusaMH | pELIETOK B BEMIECTBAX . .
. 9MIeKTPOIPOBOAHOCTD, TBEPAOCTE). Paszbepér
o
IpHEMEpPH! BEMECTB C Pa3HBIMH THIIAMH PEMIETOK H MX
IpaxkTHIecKoe MPAMEHEHHE.
Vuenux orpaboraeT peleHue THIIOBBIX
OcHoBHo11. be3 3K3aMEHAIHOHHBIX 3a/1a4 Ha ONpeAeJICHHEe THIIOB
. IIpaxTHKa 1m0 3aaHHIO .
33.| ®eppams | Ilpaxtuxa | 3anmaHuit Ne34, »od m3 BT cBA3eil M KpHCTALIMYeCKUX pemérok. Hayunrcs 0.4
o4 u3
ITpomBUHYTHIA. OBICTPO aHAM3UPOBATH NMPEAJIOKEHHBIC BEMIECTRA,

NPUMEHATh TCOPETUICCKNE 3HAHHUA Ha IIPaKTHKE.
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C 3agaHHAMH
Ne34

Pa3bepér pacnpocTpanérHbie OINOKY U CIIOXKHBIE

cnydau B 3aganmix EI'OD.

OcuHoBHo#. Bes

VaeHuk H3YIHT NMOHATHA BaJICHTHOCTH M CTCIICHH

OKHCJICHHA, HX CXOACTBA U Pa3IAIHA. Haytm'rcx

3axanmi Ne34, 3anamue Ne3. ONpPENENATh BAJICHTHOCTD H CTEIEHb OKMCIICHHS
CosMemeHH .
34. | deppaib (rn) IlpomBunyTHIH. | BaleHTHOCTB M CTENEHb | 3JIEMEHTOB B PA3IMYHBIX COSAUHEHMSX, BKITIOYAA 2 A3/1
b} (T+I
C3agaHMsIMH | OKHCIICHMS B BEIECTBAaX | KOMIUIEKCHBIE H OpraHmdeckue BemectBa. Ocoboe
Ne34 BHMMaHMe OyAeT y/ielIeHO HCKITIOIEHHAM U3 00ImMX
IIPaBHIL.
OcHogHoit. be3 3ananme NeS.
3agaHuii Ne34, Krnaccupuxanus u Ha 31oM 3aHATHH y9E€HHKH O3HAKOMATCA C
CoBMemeHH . .
35.| ®espam () IIponBUHYTHII. HOMEHKJIaTypa KIaccu¢puKanueil HeOpraHMIECKNX BEMECTB, a TAKOKe 1.7 13/0,5
bl (T+I
C 3aganmsamu HEOPraHU4eCKHX C MX HEKOTOPEIMHM TPHBHAIBHBIMH Ha3BaHUAMH.
Ne34 BEIIECTB

ITpakTuka

OcHosBHoi1. be3
3amanuit Ne34,
IIponBuHYTEIN.

3apaune No26. Maccosas
IIOJIA BEIIECTBA B

pacTBope

JlaHHOE 3aHATHE MOCBAMEHO PEMICHUIO 3aaHUs
Ne26 u3 BapnanToB EI'D (PacueTs MaccoBoit mom u

MOJIIPHOH KOHUEHTPALHHU BEIIECTBA B PaCTBOpE)

I3/1
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C 3apaHuaMu

Ne34

QcHoBHOIi. be3

3ananmit Ne34, Ha ypoxe pa3bepeM anropuT™ peleHns 3a1ad Ha
3ananmue Ne27. Tennosoit
37.| ®eppams | Ilpaxtuka | IIpomBHHYTHIA. pacuéThl TerwioBoro 3ddexra (10 TEPMOXUMHIECKHM a3/1
a¢dexT peaKkuu
C 3amaHuaMHA ypaBHeHusM), orpaboraem Ne 27.
Ne34
OcnosHo#i. be3
3ananuit Ne34,
PacueTs! 10 ypaBHeHuIo |  JlaHHOE 3aHATHE MOCBAMIEHO Pa3Gopy pemeHns
38.| ®empams | Ilpaktuxa | IIpomBHHYTEIH. J3/1
peaxuum 3aj(aq 10 XMMMYECKHM YDPaBHECHHSAM.
C 3agaHuAMH
Ne34
OcHoBHoO#. be3
sanaHuii Ne34, | 3aganme Ne28. Ilpumecu | JlaHHOE 3aHATHE NOCBAIMCHO PEIICHHIO pealbHBIX
39. Mapr Ipaxruka | IIpomBHHYTEIHA. H BBEIXOJ] TPOAYKTa sapanuii Ne28 B ¢popMare EI'D Ha nmpuMecH U BBIXOJ 13/1
C 3amanusavu peaKIMH IPOXYKTa PeaKIMH.
Ne34
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OcHoBHO}i. be3

3apanne Nel7.
CosmemenH | 3amanuit Ne34,
Krnaccuduxarms Ha gaHHOM 3aHATHH pacCMOTPHM KIIaCCH(PHKALIHIO
40. | ®despamp | bt (Teopus | IIpogBUHYTHI. . 2 H3/0,5
HEOPraHHIECKHX XMMHYECKHX PeaKIHii B HEOPraHNIECKOH XHMMHH.
+ npaktuka)| C sanaHuMAMM .
peaxiuit
Ne34
OcHoBHO#. be3
CosMemenH | 3ananuit Ne34,
3apanue Nel8. Cxopocth
41.| ®eppams |bui(teopus | IIpoaBUHYTHIA. . —_ — 3/0,5
XHMHYECKOH peaxiuu
+ npaktuka)| C 3amaEMAMH
Ne34
OcHoBHOM. be3
3agaumit Ne34, | ®axropsl, Bmwmomue Ha | YdeHuk pas6eper npunnun Jle Ilarense u u3yanr
42, | ®espam Teopus IIpomBUHYTEIA. | CKOPOCTH XHMHIECKOH BCe (PaKTOpHI, KOTOpPhIE BIMAIOT HA pABHOBECHE 0.8 —
C 3anaHuIMH peaxiu peaximi,
N34
OcHosHo#. be3
IIpakTika o 3aganuro
43. | ®espans | IlpaxTuxa | 3amaHmit Ne34, Nol8 VY4eHHK 3aKpPENUT U3yYEHHYIO TEOPUIO Ha MPAKTHKE. 0.5 —
o
ITpomBuHYTHIMH.
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C 3apannsaMu

Ne34

OcHoBHO#. be3

3aganuit Ne34, Ha 3ToM ypoKe y9eHHK 3aKPEIIHT H3YICHHYI0 UM
IIpakTHxa 1o 3agaHuAIM
44, | Peppamp | Ilpakruka | IIpomBHHYTHIH. TEOPHIO pelIeHreM THIoBbIx 3aganui KM EI'D no 2 I3/1
paspena «O6mas XHMHA»
C 3agammsmvm XHMHH.
Ne34
OcnosHoii. be3
sananmit Ne34, |Xumudeckoe paBHOBECHE
CoBMemeHH
45. Mapt i () IIpomBUHYTEIH. o0OparuMoit peaxiuu. — — A3/1
It (T+1
C 3apaEmsIMM 3amanua Ne22 u 23
Ne34
OcHoBHoii. bes Vuennk paszbeper AMHAMHYECKYIO IPHPOXY
sananuii Ne34, | Ilomarne «xuMu9eCKoe XHMHYECKOIO paBHOBECHS H YCIOBHA €TI0
46. Mapr Teopus TIpoNBHHYTEIL. | paBHOBECHE» H CIIOCOOH | Bo3HMKHOBeHMA. M3yuut npunipm Jle HHlatense 1 0.5 —
C3ajaEuavMH | cMemeHHs paBHOBecHsA | (haKTOpHI, BIHAIONME HA CMEMIEHHE PABHOBECH.
Ne34 KOHIIEHTpaLMIO, TEMIIEPATYPY U AaBICHUE.
OcnoBHoii. Bes | Tlpaxruxa no 3aganuio | YdeHHuk orpaboTaer pemeHue pacieTHHIX 3a/iad Ha
47. Mapt ITpaxTrka 0.5 —

3ajaHuit Ne34,

Ne22

OIIpENICIICHUE KOHCTaHThI PABHOBECHA H
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ITponBUHYTHIH.
C 3azaHmaMu
Ne34

PaBHOBECHBIX KOHIEHTPAL{Hii BEILECTB.
IoTpenupyercs B IPOrHO3MPOBAaHUH HaIIpaBICHAA
CMEIIEHUA PaBHOBECHS IPH U3MEHEHHH YCIOBHIA

CHCTCMEI.

OcHoBHOi#1. be3

AnropuT™ pemeHus

Y4eHHK OCBOUT METOINMKY PEIIEHUA PaCIETHBIX

3ajad Ha XUMHIecKoe paBHoBecue. Paz6eper

saganmii Ne34, |3amammsa Ne23. IIpaxruxa .
aITOPHUTM BEIYHCIICHUA PAaBHOBECHBIX KOHIIEHTPALHIA,
48. Mapr IlpakTuxa | IIpoABHHYTEIH. o 3agaHusM Ne23 0.5 -
BBIXOJ]a IPOAYKTA H KOHCTAHTEI PABHOBECHA LA
Csamagmavu | ypoBHA peansHoro EI'D .
o6parumex peakimii. [IoTpeHUPYeTCA B pelIeHHH
Ne34 10 XHMHH
THIOBRIX 3a7a4 u3 EI'D.
OcnosHo#. be3 .
JlaHHEIH YPOK MOCBSAINEH ACICHUIO PaCTBOPOB
sananuit Ne34, OnexrponuTHdecKas
CorMenieHH BEILECTB 10 HX CHOCOOHOCTH MPOBOAUTH TOK,
49. Mapr IpomsunyTEHA. | mucconmanus. Peakumu . — J3/1
b (T+) PacCMOTPHM IPOLIECC 3NEKTPOIUTHIECKOH
C 3agaHuaMH MOHHOro 06MeHa
JUCCOILMALIHH.
Ne34
OcnoBHoti. be3s
Ydenuk pazbeper MeEXaHHU3M QUCCOIHALHH CHIBHBIX
3aganuit Ne34, Teopus
. ¥ CJ1a0BIX NEKTPOIMTOB, HAYIHUTCS 3aHCHIBATH
50. Mapt Teopus IIpomBUHYTHIH. 3JIEKTPOMTHIECKOH 04 —
ypaBHEeHHA JUCCOIIHALMH Pa3IMIHBIX KJIACCOB
C 3apanusamu JMCCOMHAITAHN .
COCIMHCHUIA.
Ne34
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OcnoBHo#. be3
. VueHHK OCBOMT YCJIOBHA TIPOTEKAHMs PEaKIIMH
3aganmii Ne34, | I'maBHBIE ONOXEHHA O
HOHHOro 06MeHa o koHna. Hayuurcs
51. Mapr Teopus ITponBuHYTEIH. peaxiui HOHHOIO 04 _—
IPOrHO3MpPOBAaTH 06pa3oBaHKE OCAKOB, Fa30B H
C 3agaEnaMu obMeHa
Ne3d MaJIOJUCCOLMHPYIONHUX BEMECTB B TAKHX peaKIMiX.
o
OcHoBHoii. be3
VyeHHK 0TpaboTaeT HaBBIK 3alIMCH IOJIHEIX H
3azaHmii Ne34, CocraBleHre HOHHREIX
COKpaIleHHEIX HOHHEIX ypaBHeHHH. IloTpeHnpyercs
52.| Mapr Teopus | IlpomeuHyThIi. | dopM peakuii HOHHOrO . 0.6 —
B Mpeo0pa30BaHHN MONEKYILIPHLIX YPaBHEHHH B
C zaganuaMu obmeHa p
HO opMy.
Ne34 HEYIO QOPMY
OcHoBHoO#. be3 AJropuTM pemeHns
sajanmii Ne34, |3amammsa Ne30. IlpakTuxa v .
YEeHHK OCBOHT METOJUKY PEINCHHMSA PeaKLmi
53. Mapr Ilpaxtixa | ITpomBHUHYTEIHA. 1o 3apanusaM Ne30 P P 0.3 —
HOHHOTO o6MeHa.
Czamaausmu | ypoBHA peanbHOro EI'D
No34 10 XUMHH
OcHoBHo¥. be3 I v .
aKTHKa 110 3aJaHUAM YEHHK OCBOMT METOJMKY PEIICHHA peaKiui
54. Mapr IlpakTika | 3amanwii Ne34, P P P 2 J3/1
. Ne30 HOHHOro o6MeHa.
ITpoxBuHYTEHI.
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C 3aganusamMu
Ne34

OcHoBHO#. be3

3aganmii Ne34,
Ha nanHOM ypoke y9eHMK M3Y9UT 00paTUMEIA U
55. Mapr Teopusa IIpomBuHYTHII. I'uaponns 25 3/1
HeoOpaTHMBIif rHAPOIH3.
C saganusaMu
Ne34
OcHoBHO#. be3
Ha nanHOM 3aHATHHM y9E€HUK 3HAKOMHUTCS C
saganuit Ne34, | 3apanme Nel9. OcHOBEI
OKHCJIMTEIbHO-BOCCTAHOBUTEHEIMY PEAKIMAME H
56. Mapr Teopus IIponBUHYTEIA. OBP. Meron 2 a3/1
HAy9IHTCA MHCATh JICKTPOHHBIH 6anaHc. PazbupaeM
Czaganusamu | snekTpoHHOro 6anaHca
pemenue 3ananuii Nel19 B popmare EI'D.
Ne34
OcHoBHoi#i. be3
JaHHOE 3aHATHE NOCBAIIEHO TeMe: «DJIEKTPOIIH3
3aganuii Ne34,
CoBMeneHH pacIUIaBOB M paCTBOPOB COJIEH, YCIIOBHS IPOTEKAHMS
57. Mapr IIpomBuHYTEIi. OnexTponns - — 3/1
b (T-+1) peakuuiny. Otpaboraem pemenue 3aganuii Ne 20 u3
C 3agaEusaMu
BapranTOB EI'D.
Ne34
OcHosHoii. be3 | IlonaTne «anexrpomus». | Yaernk pa3beper CymHOCTh poLecca 3JeKTpoIn3a
58. Mapr Teopus 0.6 —

3aganmii Ne34,

Onpenenenye NpogyKTOB

M €ro OCHOBHEIE 3aK0oHOMepHOCTH. Hayaurcs
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TTpOBMHYTHG. | PSAKIMH 3IEKTpOmMsa. | ONPEAEIATh MPOAYKTEI JMCKIPOIU3A PacIiIaBoB
Canammavu | Pemenue 3apanms Ne20 BOIHEIX PacTBOpOB nekTponaTos. Otpaboraer
Ne34 u3 EI'D pelieHHe THOOBEIX 33134 (opmara EI'O Ha naHHYI0
TEMYy.
OcHosHoii. be3
. AJITOPHTM COCTaBICHUA
3aganuit Ne34, V4eHNK OCBOHT NOIAroBEIA AIMTOPHTM COCTaBIICHHA
. YpaBHEHHA peaKiMu
59. Mapr Teopus IIponBuHyTHIi. ypaBHEHHit 31eKTpoiH3a. IIoTpeHnpyeTcs B 3alHCH 0.5 —
anexrpomu3a. [IpaxTuka
C 3aannamMu NPOLIECCOB, MPOTEKAIOMIMX HA KaTOAE U aHOZE.
N34 0 TeMe «IEKTPOIIN3»
o

OcHoBHoOit. be3

JlaHHOE 3aHATHE IOCBAMEHO 00me# XapaKTepruCTHKe

3aganuit Ne34, .
CoBMemneHH OKCHJIOB, crtocofaM X NMOIy4eHHMS H XHMHIECKUM
60. | despams . ITpomBUHYTHIHA. Oxcuagl — JA3/1
Bl () cBoiicream. Pa3GepeM JBOHHEIC OKCHARI Ha IpUMeEpe
C 3agaEHsIMH .
JKeJIe3HOM OKaMHEI.
Ne34

OcnosHo#i. Be3 | O6mas xapaxrepuctuxa | Vaenux pasbeper KIacCH(pHKaIHIO OKCHIOB, HX
61. | ®despams Teopus 3agauuit Ne34, | okcumoB  cmocoOs1 Hx dusrgeckue ¥ XMMHIECKHE CBOMCTBA. U3ydnT 0.7 —

ITpoxBUHYTHIIA. MOY9EHUS OCHOBHBIE CITOCOORI IIOITy9€HHS OKCHJIOB:
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C 3apaauaMu
Ne34

B3aUMOACHCTBHE ITIPOCTBIX BEIIECTB C KHCIIOPOIOM,

pasnoxeHHe ColeH, KHCIOT ¥ OCHOBAaHMIA.

OcHoBHO#. be3

XumMugeckue CBOMCTBa

Y4eHHK paCCMOTPHT peaKI{ OCHOBHEIX,

3ananmii Ne34, : KMCJIOTHBIX ¥ aM()OTEPHEIX OKCHIOB C BOJO#H,
_ | OCHOBHBIX, KHCIIOTHEIX K
62. | ®espam Teopus IIpoaBHHYTHIH. KMCJIOTaMH H menodaMu. Paz6eper ocobeHHOCTH 0.6 —
aMGOTEpHBIX OKCHIIOB.
C 3agaHmsIMH xene3Ho# okamuHE! (FesOs) kak cMemaHHOro OKCHAa
Xene3nas okaymHa
Ne34 4 e€ XMMHYeCKOe [TIOBENCHHE.
V4eHuk orpaboraer THIIOBHIE 3aAaHHUA €T3,
CBs3aHHBIE C KilacCH(HKamueil OKCHAOB, HX
OcHoBHoi1. Be3 cBOiicTBaMH M B3auMoaekcTBUAMH. Ilorperupyercs B
samanmii Ne34, HaIMCaHWH YpaBHEHHUH peakiyil ¥ OIpeaeICHUA
Ilpaxruxa 3amanuii u3 .
63.| ®espams | Ilpaxtuxa | IIpomBHHYTBI. NIPOYKTOB B3aUMOACHCTBHA OKCHAOB C APYTHMH 0.3 —
EI'D mo TeMe «OKCHAED
Ne34
c OcHoBHoii. be3 OcHoBaHM1, JaHHOe 3aHATHE NOCBAMEHO 00meii XapaKTepHUCTHKE
OBMEIICHH
64. Mapr (c+n) sapanuit Ne34, amporepHEIe THAPOKCHJIOB, CII0CO6aM MX MONyJeHUS B — a3/l
Bl (TH0
ITpogBHHYTEIA. | rHAPOKCHABI M KMCIOTHl | XHMHYECKHM CBOMCTBaM OCHOBHEIX, KHCIOTHBIX,
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C 3apanussMm
Ne34

aMoTepHBIX rTHAPOKCHAOB. PaccMoTpum o6mue
CBOiiCTBa, CIOCOOK! NOJTydEHMs H XUMHIECKHE

CBOICTBA KHMCJIOT.

OcHoBHoii. Bes

Vuaenuk pasbeper KnaccuHKalHio OCHOBaHKH, HX

¢du3rIecKne ¥ XMMUIECKHE CBOMCTBA. 3yanT

3amanuit Ne34,
. B3aHMOACHCTBHE IEN09eH H HEPaCTBOPUMEIX
65.| Mapr Teopus | IlpomBHHYTHI. OcHoBaBHA 0.5
OCHOBaHHI C KHCIIOTaMH, KHCJIOTHEIMH OKCHAAMH H
C 3agaHuaMu
Ne34 COJISIMH, @ TAKOKE Pa3lIOKEHHE HEPACTBOPHMBIX
)
OCHOBAHHH IPY HarpeBaHMH.
OcHoBHoii. be3
. VueHHNK pacCMOTPHT KIACCH(HKAIMIO KHCIIOT IO
3azanuit Ne34,
. COCTaBY M CHIIe, X O0IIMe XMMHIECKHE CBONCTBA.
66. Maptr Teopus IIpomBHUHYTBIA. Kucnorsl 0.5
PasGeper peaKiyu KHCIOT ¢ METaJLIaMHy,
C zapapmamu
Ne3d OCHOBAaHHAMM, OCHOBHBIMM OKCHJIaMH U COJLIMH.
[
OcHoBHoil. be3 VyeHHK H3YIUT 0COOEHHOCTH aM(OTEPHEIX
3ananuit Ne34, rMAPOKCHAOB, MX B3aMMOJICHCTBHE C KUCIIOTaMH H
. AwmbotepHsie
67. Mapr Teopus ITponBUHYTEILA. menodamu. Paszbeper kadecTBEHHbIE peakuMy Ha 0.5
THAPOKCHIBI
C 3apmannaMu aM(oTepHBIE THAPOKCHAB! M X OTIHIHA OT
Ne34 THIIMYHBIX OCHOBAHHIA.
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. Ilpaxruka 3amanuit u3
OcnosHo#t. bes
EI'D o teme VueHuk orpaboraer TUIIOBBIE 3a/IaHHA €D,
3agaHuii Ne34, ,
HOBaHUS CBS3aHHBIEC C XUMHYECKHMU CBOMCTBAMM U
68. Mapr Ipaktuka | IIpOABHHYTHIIL. «Ocro ’ 0.5 —
amM(oTepHEIE KIaccHpHuKauued OCHOBaHHUH, KUCIOT U aM(OTepHBIX
C 3ananEnaMu
U KHUCJIIOTBH) OKCHIOOB.
Ne34 THAPOKCHABI OTBI» THIp
OcHoBHoii. be3
saganmit Ne34,
CoBMemeHH
69. Mapr ITponBUHYTHIH. Conu — — a3/1
bl (T-+)
C zaganmamu
Ne34
OcHoBHoit. bes
V4eHHK H3yYUT OCHOBHEIC pEaKIii CPETHUX COMNEH:
sagaHui Ne34,
. XHMHYECKHE CBOMCTBa | B3aMMOACHCTBHE C KMCIIOTaMH, IENO9aMH, APYTHMHA
70. Mapt Teopus IIpoABUHYTHIH. , 0.5 —
CpemHHUX conei coJIMM U MeTalutamMu. Pas6epér ycmoBus
C 3agaHuAIMH
MPOTEKaHWsA peaKuii HOHHOTro o6MeHa.
Ne34
Y4eHHK y3HaeT 0COOEHHOCTH CTPOCHHA 1
OcHosHoii. be3
HOMEHKIJIaTyphl KMCIBIX conelt. M3yaur mx
71. Mapr Teopus 3aganuii Ne34, Kucnsie com . 0.5 —
. MOJTyYeHHEe U3 CPeIHUX COJICH WM KHCIIOT, a TaloKe
IIponBHHYTEIH.
npeBpaiieHne o6paTHO B cpequue conu. Hayuurcs
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C 3agaHusaMu
Ne34

OpeACKAa3kBaTh BOSMOXHOCTH CYIICCTBOBAHNA

KHCIIBIX COJIEH B pacTBOpaXx.

OcuoBHoii. be3

V4eHHK MO3HAKOMHUTCS C COCTaBOM KOMILIEKCHBIX

COE/TMHEHMIA: IEHTPAITGHEIM aTOMOM, JIMTaHAAMH,

3anaHuit Ne34, -
. KOOPAWHAIMOHHEIM 9HCIOM. M3yanT ux
72. Mapt Teopus IIponBUHYTEIN. KomiiekcHeIE COMH 0.5 —
JMCCOIMAIMIO B PaCTBOPAX H MPHMEHEHHE.
C 3apaanamMu .
Ne34 HayvwTcst cocTaBIATh YpPaBHEHHS peaKIHH
[\
00pa3oBaHMs M paspyIIeHHs] KOMILIEKCOB.
OcHosHoii. be3 Vuenuk orpaboraer pemenye S5K3aMeHallHOHHBIX
3aganui Ne34, 3a/1ad Ha ONpeJieJIeHHE CBOHCTB Pa3IMIHBEIX THIIOB
IIpaxTuka 3agaHui U3
73. Mapt ITpaxtuka | IlpomBHUHYTEINA. coneii. Hayaurcs 651CTpO pacnio3sHaBaTh 3alaHUA Ha 0.5 —
EI'3 mo Teme «Comm»
C saganmavMu THAPOJIH3, PEaKIMy HOHHOTO 0OMEHa H
Ne34 KoMIUIeKcooOpasosanue B BapuanTax EI'D.
OcHoBHo#. be3
. IIpaxTyka o CBOMCTBaM
3ajanmit Ne34, JlaHHOE 3aHATHE IOCBAIMICHO 3aKPEIUICHHIO
. OCHOBHEIX KJIACCOB
74. Mapr ITpakruka | IIpomBHHYTHIH. H3YYEHHBIX XHMMIECKHX CBOHCTB M CIIOCO60B 2 a3/1
HEeOpraHu4eCcKHX
C 3amarmaMu HOTy4eHUs] OCHOBHBIX KJIaCCOB HEOPTaHHKH.
BEIECTB
Ne34
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OcHoBHoIi. be3

CosMmemenn | 3amaHuit Ne34, Ha 3T0M 3aHATHM pacCMOTPHM BOZOPOJ ¥ KHCIOPOL
75. Mapr wifi (Teopus | IlpomsunyThii. | Bomopon u KMCIOPOX Hemetawtsl. M3ydnM croco6sl nomydeHus, 2 A3/1
+ npaktuka)| C 3agaHusaMEu ¢u3HIecKre H XMMHIEeCKHe CBOMCTBA.
Ne34
OcHoBHoO#. be3
3agaHuit Ne34, Ha 3ToM 3aHATHH pacCMOTPHM HEMETaJLIbl, TAKHE
CoBMeleHH
76. Mapr () IIpogBHHYTEIHA. Tanmorennt KaK rajgoreHsl. M3yanm crocoOs! moiryJeHus, — A3/1
b (THI
C 3agaHusaMH ¢u3HgecKue U XUMHIECKHE CBOKCTBA.
No34
YdeHHK H3y4uT PU3MIecKre U XUMIIECKHe
OcHosHo#i. bes .
CBO#ICTBA raJIOT€HOB, MX aJUIOTPOIHEIE
3ananuit Ne34, .
_ | Tanorens xax npocreie Momudukaiun. Pazbepér 3akoHOMepHOCTH
77. Maprt Teopus IIpomBHHYTEIA. 0.4 —
BEIIECTRA. H3MEHEHMs aKTHBHOCTH TaJIOTEHOB B IPYIINIE U
C 3amaHuaMu .
N34 0CcoOEHHOCTH B3aNMOAEHCTBHA ()TOpa C Pa3IMIHBIMU
0
BeIEeCTBaMH.
OcHoBHoii. be3 Y9eHuK pacCMOTPUT BaKHEHIIIME COEAUHEHMA
78. Mapr Teopus 3aganuit Ne34, | CoexmHCHHA rajJoreHoB raJOr€HOB: I'aJIOT€HOBOAOPOMKI, 0.4 —
ITpomBuHyTHIA. KMCJIOpOZCOZiepKalIye KICIOTH H HX COJH.
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C 3agaHusaMu

Ne34

[TpoananM3UpyeT MX CBOHCTBa, CIOCOOEI NOMyYCHHA

H IPHMCHCHHE B NPOMBIIUICHHOCTH.

QOcHosHoii. be3

Y4eHuk oTpaboTaeT pemeHHe THIIOBEIX

saganuii Ne34, TpakTHKka 3a7aHMii U3 | 3K3aMEHALMOHHBIX 3a/1a9 Ha OIpEJCIICHUE CBOHCTB
79. Mapr Ilpaxtuxa | ITpomBHMHYTEIA. EI'D no Teme rajoreHoB ¥ ux coeauHenuii. Ilorperupyercs B 0.3 —
C 3apanusamm «["anoreHen COCTaBJICHHH ypaBHEHHH PEaKINi ¢ y9aCTHEM
Ne34 raJIOTeHOB ¥ IPOTHO3MPOBAHHUH IIPOAYKTOB PEaKIMii.
OcHoBHoI. be3
3agaHuit Ne34, JlaHHOE 3aHATHE NOCBAIMICHO CIIOC06aM MOMTyYeHHH,
CoBMemeHH
80. Mapt wit (1) IIponBHHYTHIN. Cepa XMMHYECKHM B (PU3HIECKHM CBOHCTBAM KHCIIOPOAA U — 1371
C 3apanusaMu CEpEHL.
Ne34
OcnoBHo#i. be3 Y4eHHK nzytn«i'r aJUIOTPOIHbIE MOAMGHKAIMK CEPEI,
3amanmii Ne34, Cepa xak npocToe eé pu3MIecKue U XuMUdecKue cBoicTea. Pazbeper
81. Mapr Teopusa ITpopeuHyTHIA. | BemecTBO. CEpOBOIOPOR CTpOEHME H CBOHCTBa CEpOBOLOPOAA, 0.7 —
C 3apaamsaMu U cynbuIs KinaccH(pUKanuIo cynbHuaoB, X paCTBOPUMOCTh U
Ne34 XapaKTepHBIC PEaKIHH.
OcHosHoii. Bes | Kucnoponconepxammue | Yuenux paccmorput oxcusl cepsl (IV) u (VI), mx
82. Mapr Teopua 0.7 —

3amaHmit Ne34,

COCOMHCHHA CEPBI

KHCJIOTHO-OCHOBHEIC H
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IIpoaBUHYTHIH.
C 3amaHusaMH
Ne34

OKHCIIMTEILHO-BOCCTAHOBHTENIbHBIE CBOMCTBA.
H3yquT CepHyI0 ¥ CEpHHCTYIO KMCIIOTHI, HX COJIH H
B3auMoIpeBpamenus. Pa36epér npoMemuIeHHEIE

CrI0CO0H! MOTy9€HHA CEPHOM KHUCIIOTHI.

QOcHoBHOI#. be3

Yy4eHuk oTpaboTaeT penieHrne THIIOBBIX

9K3aMEHALMOHHEIX 3a/1ad Ha ONpeJeICHNE CBOMCTB

3aganwmii Ne34,
IIpaxTuka 3aganuii U3 cepsl U e€ coequHerui. [lorpernpyerca B
83. Maprt Ilpaktika | ITpomBHHYTHIMA. 0.6 —
EI'D nmo reme «Cepa» COCTaBJICHHH YPaBHEHHH peakumii ¢ y9acTHEM
C 3apaHmsMu
N34 CEpOCOAEPIKAIMX BEIECTB H IpeACKa3aHHU
0
MPOAYKTOB PEaKIMM.
OcHoBHoii. bes
3afaHuit Ne34,
ITpakrHka no ranoreHam | Ha maHHOM ypoke y4eHHK oTpaboTaeT pemeHue
84. Mapr Ipaxtuxa | ITpomBHHYTHINA. . 2 13/0,5
U cepe THIOBRIX 3agaHuii KIIM.
C 3amaHusaMH
Ne34
OcnosHoii. be3
3aganuit Ne34, JaHHOE 3aHATHE NMOCBAMICHO CIIOCO6aM IOXyIEeHH,
CoBMeImeHH _
85. Maprt ) ITpogBuHYTHIA. Asor XMMAYECKIM H (U3HIECKHM CBOMCTBAM a30Ta M ero — A3/1
bt (T+0
( C zamaausaMu COCIVHEHHH.
Ne34
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OcHoBHOH. be3

VyeHHK N3y9uT 0COOEHHOCTH CTPOCHUA MOJICKYIIbI

3amanuii Ne34, a30Ta M €T0 XMMHYECKOH HHEpPTHOCTH. Pa3zbepér
A30T Kak nnpocToe
86. Mapt Teopus IIpomBHHYTEIH. IPOMBIIUIEHHEIE ¥ 1a60paTOpHEIE CHOCOOE! 0.7 —
BEMECTBO. AMMHaK
C zaganmamu NOJTy9eHHs] aMMUaKa, ero (pu3HIeCKne ¥ XUMIICSCKIC
Ne34 CBOMCTBA.
OcHosHoii. be3s
. V9eHnK paccMOTPHT OKCHABI a30Ta (I-V) 1 ux
3aaHmif Ne34,
Kucnopozacogepxamye | cBOHCTBA, a30THCTYIO M a30THYIO KHCIIOTEI, HX COJH.
87. Mapr Teopusa IIpogBHHYTRIHA. . . 0.7 —
COEIMHEHHs a30Ta Pa36epér OKHCIHUTENBHEIE CBOMCTBA a30THOH
C 3apanmamu .
KHMCJIOTBI Pa3sHOH KOHIIEHTpALH.
Ne34
OcHoBHo#. be3 Vuenuk orpaboraet pemeHyue THIOBEIX
3aganui Ne34, 9K3aMEHALMOHHEIX 3a]a4 Ha ONpeAeICHHE CBOICTB
IIpaxrika 3apaHui U3
88. Mapr ITpaxtuxa | IIpomBuHYTHIH. a30T1a M ero coexunenuii. [lorperupyercs B 0.6 —
EI'D no TeMe «A30T» . .
C zapanuamMu COCTARIICHMH LIeNOYeK NpeBpAIlCHHI ¥ yPaBHEHHH
Ne34 peaxiuii C yJacTHEM a30TCOAEPKANMX BEMECTB.
OcHoBHoii. be3 JlaHHO€ 3aHATHE NOCBAMEHO CII0co6aM NOTyYeHHus,
CoBMenieHH
89. Maprt i (1) sagaHuii Ne34, docdop XUMHYECKHM H usrdecknuM cBocrBam docdopa u — A3/1
BIH (THN '

ITpomBHHYTHIH.

€ro COeIUHEHHMIA.




C 3amanusamMu
Ne34

OcHoBHOoIi. Be3

VY4eHMK H3y4UT aJUIOTPOITHbIE MOTU(HKALMH

3ananuii Ne34, ¢ocdopa (Genbrit, KpaCHEIHA, YepHEI), UX CBOHCTBA
®ocdop kak mpocroe
90. Mapr Teopus IIponBUHYTHIH. ocobenHoctH. Pa3bepér cTrpoenue u cBoiicTBa 0.6
BemecTBO. Pochun
C 3apaHusIMH dochuHa, ero OTIHIMA OT aMMHAKA, 2 TAKKE
Ne34 peaKiMy T'OPeHUA U Pa3lIoKEHN.
OcnoBHo#. be3
saganmit Ne34, | Coemunenms ¢ocdopa.
VYaemnk paccMorpuT okcuas! pocdopa (III) u (V),
91. Mapr Teopus IlpomBUHYTEI. I'upponus 6MHApHEIX 0.6
¢dochopHBIE KUCIOTH H UX COJIH.
C 3amannsaMu coemunenuii pocdopa
Ne34
VY4eHHK oTpaboTaeT peneHne THIIOBRIX
OcHoBHoi. be3
9K3aMEHAIMOHHEIX 3a/1a9 Ha ONpeJielieHHe CBOMCTB
3amanuii Ne34,
IIpaxTHKa 3agaHuid U3 docdopa u ero coegunenuii. [lorpeHnpyercs B
92. Mapr ITpaxruxa | IIpoaBHHYTBHIH. 0.5
EI'D nmo teme «®ocdop» COCTaBJICHHH ypaBHEHHH peaKiuii FTHApOIHn3a,
C 3amanmwiMu
N34 OKHCIIUTENFHO-BOCCTAaHOBUTENBHBIX IIPOLIECCOB K
0

LEN0YCK MPEBpaIICHHIH.
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OcHoBHoOM. be3

3ananmif Ne34,
IIpaxTuxa no OBP B JlanHO€ 3aHSATHE NOCBAIICHO PEIICHUIO 3a1aHHMH
93. Mapr Ipaktuka | ITpoaBHHYTEIH. 2 Ja3/1
XUMHH HEMETAILIOB Bropo#i gacti Ne29 u Ne31 ¢ yuacTueM HEMETaILIOB.
C 3ananusavu
Ne34
OcHoBHo#. be3
3anaHuit Ne34, JlaHHOE 3aHATHE NOCBAMIEHO cIIoco0aM MomyJeHu,
CoeMemeHH
94. Mapr i () IIponBuHYTHIHA. Vrepon ¥ KpeMHHiA XMMHYECKNM M (PH3NIECKHM CBOKMCTBaM yriuepoaa, — a3/1
bi¥ (T+II
C 3apaHusaMH KpEMHHA ¥ MX COCTHHCHMH.
Ne34
VdeHHK H3y9HT AIUI0TPOIHEIE MOAUGHKALIMH
OcHoBHo#. be3
yriepoaa (anMas, rpaduT, GynnepeHsl) 4 KpeMHuA,
3aaanmit Ne34,
VITIepos ¥ KpeMHMIi Kak | #x cTpoeHue u cBoiicTBa. Pasbepér ocobennocTn
95. Mapr Teopus IlponBUHYTHIMN. 0.7 —
IPOCTHIE BEIIECTBA XMMHYECKOH aKTHBHOCTH 3THX 3JIEMEHTOB, HX
C 3amaHusIMH
Ne34 BOCCTAaHOBMTENILHEIE CBOMCTBA U B3aMMOJICHCTBHE C
[
OPOCTHIMH BEIECTBAMH.
V4eHHK pacCMOTPHUT BaXKHEHIIHE COSTHHECHNA:
OcHosHoii. be3 c (CO, COs, Si0%)
OEqUHEHHA Ofa U | OKCHMBI , COq, Si0O:), yronsHy10 H KDEMHHEB
96. Mapr Teopus 3aanmit Ne34, yriep yro ® Y0 0.7 —
. KpEMHHUA KHCJIOTHI, MX colM (kapOoHaThl, cuiukarsl). Ocoboe
IIpoaBHHYTHIN.

BHMMaHHME YEIUT CPABHUTEILHOMY aHAIN3y CBOHCTB
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C 3agaHuaMH

No34

COSUHEHHH YIIIEpOAa ¥ KPEMHUA, UX THAPOIH3Y H

TEPMUIECKOH YCTONIHBOCTH.

OcHoBHO#. be3

VY4eHuk oTpaboTaeT pemeHue THITOBBIX

JK3aMCHAIIMOHHBIX 3a4aY Ha OIPCACIICHHUC CBOWCTB

3amaHui Ne34, [TpakTrka 3agaHui U3
yrnepona, KpEMHHS U MX COEXUHEHMIA.
97. Mapr IMpaktka | IIpomsunytsii. |EI'D mo teme «Ymiepon u 0.4 —_
ITorpeHupyeTcs B COCTaBICHHH YPABHEHHH PEaKIi,
C 3agaausaMu KPEMHMID)
Ne3d BKJII0Yast NIpoIIecCHl 00xura kapboHATOB, HOIyIEeHAA
Q .
CTEKJIa, THAPOJIN3a CHIMKATOB.
OcHoBHoii. be3
3amanuit No34, 3aganue Ne7. Kak
) Ha ypoxe orpa6oraeMm peansusie 3ananus Ne7 B
98. Mapr Ipaxtuxa | IlpomeuHyTHHA. |pemars ero 6sicTpo u 6es L5 A3/0,5
¢dopmare EI'D.
C 3apanuamMu omu6okx
Ne34
OcHosHoii. be3
Ha 3ToM 3aHATHH Y9€HHK CHCTEMAaTH3HpYeT U
3agaHuii Ne34, IIpakxTika 3agaHuit
3aKpeNUT TEOPETHIECKHE 3HAHUA [0 XHUMUHX
99. Mapr Ilpaktuxa | IlpoaBMHYTEIA. | MepBOM YacTH MO XHMHM . 2 A3/1
HEMETAUIOB Yepe3 pemeHne 3aiaHui U3 BApHAHTOB
C 3ajanuaMm HEMETAJUIOB
EI'D nepsoii gacTH.
Ne34
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10

Mapt

CoBMemeHH

B (T+I)

OcHoBHoi. be3
3anaHmit Ne34,
IIpogBHHYTHIH.
C 3apaHuAMH
Ne34

3aHATHE C IKCIIEPTOM

Ha 3ausatun 3xcoepr EI'D no xuMuM BMeCTe €
y4eHMKaMH pa36MpaeT KPUTEPUH OLICHMBAHUA

3a/IaHHii BTOPO# JacTH.

QOcHoBHOi1. Be3

Ha naHHOM ypoke pacCMOTPHM TE€OPHIO

1._'_";

3afaHui Ne34, XHMHYECKOTO CTPOEHHS OPraHNIECKHX COETMHEHHH
10 CosMmemeHH
1 Mapr 4 (t+m) TpoxeunyTeii. | Beenenue B opramuky | A. M. Byrieposa, paséepeM rubpuau3aiio aroMa — 13/0,5
. b (THI
C 3amanusaMu yIiiepoza ¥ HOMEHKJIATypy OpraHHIeCcKuX
Ne34 COEqUHEHHH.
Vaenuk pa3z6epér 0CHOBHEIE II0/I0KEHHA TEOPHH
OcHoBHoil. be3
Teopuss XUMHYECKOTO | XMMHYECKOTO CTPOCHHSA OPTaHHIECKUX COEMHCHMH.
3aganmii Ne34,
10 CTPOEHHs OpraHIIeckux |I3yuuT B3aMMOCBA3b MEXAY CTPOCHHEM MOIEKYIH M
Mapr Teopus IIponBuHYTEIH. 0.5 —_
2. coemuHeHmi A. M. CBOMCTBaMM BemecTBa. PacCMOTPHT MOHATHSA
C sapanmsiMu
Ne34 Bytneposa H30MEpHH ¥ TOMOJIOTMH Ha KOHKPETHBEIX IIpHUMepax
o

OPraHHYECKHX COETHHEHHUM.
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OcHoBHOH. bes

YyeHNK MO3HAKOMHUTCA C THIIAMH I'PIGPH,I[H3&IIHH

aToMHBIX opbuTaineii yrepoaa (sp®, sp?, sp).

10 3agaHuit Ne34, I'nOpuausammsa aroma Hayuwnrcs onpeensTs THI rHOpHAM3ALMH B
3 Mapt Teopusa IIpoxBUHYTHIA. yTlIepoza B OpraHMKe Pa3’MYHBIX OPraHUIECKUX COCTUHEHMAX U 0.5 —
. C 3amaHusaMH CBA3BIBaTh €0 C reoMeTpHer Monekyi. Pazbepér
Ne34 BIMSTHHE FTHOpHIM3anMHy Ha JUIMHY B POYIHOCTh
XUMHMYIECKUX CBA3EH.
VY4eHHUK OCBOHT OCHOBHBIE TIPHHITUIIEI
OcHoBHo#. be3 MexxayHapomgHoi HomeHknarypsl [UPAC. Haygures
Homenxnarypa
3agaHuit Ne34, COCTABJIATh Ha3BaHH AJIKAHOB M MX ITPOU3BOAHBIX IO
10 OpraHM9eCKAX .
Mapt Teopus IIpogBuHyTHIN. . CHCTeMaTH4Yeckoi HoMeHKIarype. llorpenupyercs B 0.5 —
4, COCOUHEHUI Ha IpUMeEpe . .
C 3apaHnaMu OIpeie/ICHHH INIaBHOM YITICPOXHOM LenH,
aJIKaHOB
Ne34 HyMEpalUMH aTOMOB yIJIEpOa U NPaBHIbHOM
odopmwiIeHHH Ha3BaHMi Pa3BETBIEHHEIX ANIKAHOB.
OcHoBHoii. be3
3aqaHuit Ne34,
10 CoBmemneHH . . HaHHO€E 3aHATHE ITOCBAMIECHO CTPOCHHIO AIKAHOB, HX
Mapr IIpoxBuHYTHIA. AJNKaHE . — H3/1
5. i (T+I) XMMHYECKHM CBOMCTBaM M crioco6am NmoydeHus.
C 3apaHuAMHU
Ne34
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OcuosHoii. be3

V4eHMK H3YYUT T'OMOJIOTHYECKUHI P/l AJIKaHOB, HX

o6myio dpopmyny u dpusudeckue coiicTsa. Pasbepér

3ajaHmit Ne34,
10 _ | O6mas xapaxrepucTuka | 0CO6EHHOCTH SP*-rHOPHAM3AIMM aTOMOB YIIIEPO/a,
Mapr Teopus IIponBUHYTEIA. 0.7
6. aJIKaHOB BJIMSHME JUIMHEI el Ha CBOHCTBA YITIEBOAOPOAOB.
C 3agaHuAMH
Ne34 HayauTcs aHamM3ApOBaTh H3MEHEHHE TEMIIEPATYD
o
KHIICHHA/TUIaBIEHUA B TOMOJIOTHYECKOM PAJY.
. Vyennk pa36epET OCHOBHEIE PEAKITHH aJIKaHOB:
OcHoBHoi. be3
. rOpeHHe, ralloreHupoBaHHe (MEXaHM3M LIEMHOTO
sagaHui Ne34,
10 _ | XuMudeckue CBOHCTBA PaIMKaIBHOIO 3aMEIICHHMA), KPEKHHT H
Mapt Teopua ITponBUHYTEIHA. 0.7
7. aJIKaHOB uzomepusanmio. Ocoboe BHUManHe 6yzieT yaeneHo
C 3apanuaMu .
Ne34 YCJIOBHAM IPOTEKAHUA PEAaKIMi H IPaBIITY
[
MapKOBHHKOBA JUI PafHKAILHEIX IIPOLIECCOB.
V4eHHK N3y4HT IIPOMBINUIEHHEIE ¥ JIa60paTOpHbIE
OcHoBHo#. be3 METOABI MOTyJEeHNA: KpEeKUHT He(TH, THApHpOBaHHe
10 3aganuit Ne34, Cnoco6sl nonydenuss | anmkeHoB, peakiuio Bropua. PaccMoTpuT OCHOBHEIE
g Mapr Teopus IpoxeuHyTHIi. | ankaHoB. IlpumeHenue 06/1acTH MPUMEHEHH AJIKAHOB B TOILIMBHOM 0.6
. C 3apanusavu aJIKaHOB IPOMBINUIEHHOCTH, XMMHYECKOM CHHTE3€ M KaueCTBe
Ne34 CHIpBS UL NOJSydEHHs APYTHX OpraEM9eCcKuX

COEOHHEHHH.
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OcHoBHoO#. be3

IIPACOCAHHCHUA H CTEPCOXHMHH pealcnnﬁ

3amanmit Ne34,
10 CosmemeHH . JaHHOE 3aHATHE NOCBAIICHO CTPOCHHIO AJIKEHOB, HX
Mapr . IIponBHHYTHIH. AnxeHsl . — A3/1
9. B (T-+) XMMHYECKMM CBOHCTBaM H crocob6aM momyJeHu.
C 3ananuamMu
Ne34
YY9eHUK H3yIHT TOMOJIOTHYECKMH Pl aJIKeHOB, MX
OcHoBHO#. be3 o6nryro ¢popMyiry u sSp>-ruGpHIH3AIMIO aTOMOB
3agaHuit Ne34, yrnepona. Pas6epér ocobeHHocTn cTpoeHms
11 . | Obmas xapakrepucTuxa L.
. Mapt Teopus ITpoaBuHyTHIN. IBOIHOI CBA3M (G- U N-CBA3M), BIAHUE €€ 0.5 —
0. aJIKeHOB
C 3a/laHASAMH IOJIOXKCHUSA Ha CBO#CTBa coequHeHmil. Hayaurcs
Ne34 ONpenenaTh BUIOBI H30MepHH (YIIIEPOIHOTO CKeJleTa,
MOJIOXKEHHS JBOHHOM CBSA3M, MEKKIACCOBYIO).
YueHnk paz6epér OCHOBHBIE PEaKLMH AIKEHOB:
OcHosHoil. be3 IpUcoeauHeHN (THAPHPOBaHHE, TallorTeHUpOBaHHE,
3amanuit Ne34, . THAPOTAIOreHHPOBaHUE, THAPATAMA) C YIETOM
11 XuMideckue cBoicTea
: Mapr Teopusa IIponBUHYTHI. npaBwia MapKOBHHMKOBA, OKHCIIEHHS (MATKOE 0.5 —
. aJIKEHOB
C 3aganusamu xécrroe), momumepusanun. Ocoboe BHUMarwe Oyner
Ne34 yZAeIeHO MEXaHU3MY 3NEeKTPOGIIEHOTO
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OcnoBHoO#. be3

Yuenux H3YYUT OCHOBHBIC METOJRI CHHTEC3a:

JETHAPHPOBaHKE U KPEKHHT aIKaHOB

3aaHmit Ne34,
11 Cnoco6sl nomyuenns |(OpOMEIIUICHHEIE CHOCOOBI), AETMApATAL|s CIIUPTOB,
Mapr Teopus IIpomBuHYTEIH. 0.5 —
2. aJIKEHOB JErHApOraJIoreHHPOBaHHE IaJIOreHANIKAHOB, PEAKIHH
C zapanusamu
N34 MUMHMHEMpPOBaHus. Pa3bepér nabopaTropHrie METOIBI
[
[OTydeHHs C YIETOM IpaBua 3aiinesa.
OcsoBHoi1. be3
3amaHuii Ne34,
11 CoBsmemeHH JlagnOE 3aHATHE NOCBALIEHO CTPOCHHUIO aJIKaJHMEHOB,
Mapr . ITpoxBUHYTHIN. AJnxaaueHs! — J3/1
3. b (T+) HX XHMHYECKHM CBOMCTBaM H CIO0c06aM MOTydeHHSI.
C 3agaansamu
Ne34
VueHHK H3y9HT KJIacCHPUKALHIO alKaJHEHOB
(XyMyJTHpOBaHHEIE, CONPSDKEHHEIE U
OcHoBHoO#. be3 U30JIMPOBaHHEIE), UX 00IIyI0 dhopMyTy H
3ananmit Ne34, ocobenroctu cTtpoeHus. Pazbepér
11 O6bmas xapaKTepHCTHKa
Mapr Teopus IIpoaBHHYTEIH. Sp>-rEOpuIH3aliIo aTOMOB YTIIEpO/AA U 3IIEKTPOHHOE 0.5 —
4. aJIKaIMEHOB
C 3aganmamu cTpoeHue conpmxEHHBIX cucTeM. Hayantces
Ne34 OIpeeATh BUAbI H30MEPHH (IIOI0KEHHA NBOMHBIX

cBs3eli, MC-TPaHC) M X BIUAHUE HAa CBOMCTBA

COEeTHHEHHH.
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OcHoBHoii. be3

YueHuK pa3bepeT KII0YEBhIE PEAKIINH COMPHKEHHBIX
mueHoB: 1,2- n 1,4-npucoequnenue (BIUsSHUAEC

TEMIIEPATyphl Ha MPOAYKTH PEaKIHK);

3ananmit Ne34, XuMudeckHe CBOMCTBa
11 nonuMmepu3anus (o6pazoBanue kaydykoB). Ocoboe
Mapr Teopus IIpogBuHyTHEII. COIIPsDKEHHBIX . ' 0.5 —
5. BHUMaHHE OyAET yZielIeHO MEXaHH3MY
C 3apanmamu aNIKACHOB
N34 3JIEKTPOGHIBHOIO MPHCOESAWHEHNA U CTaOMIH3alMHU
0,
MIPOMEXCYTOYHEIX KapOOKAaTHOHOB 32 CYET
conpsmcermsi.
Y49eHHK H3yYHT OCHOBHBIE METOIBI CHHTE3a:
. JETHAPHPOBAaHHE aNKaHOB (IIPOMBIILICHHEIH CII0C00
OcHoBHol. be3
nonydenus GyragueHa-1,3); neruaparaums JHOIOB
3agaHuit Ne34,
11 Cnoco6sl noiry4eHus (maboparopHsiit MeTox); peakims Jlebenera
Maprt Teopus IIponBUHYTEI. 0.5 —
6. aKaJueHOB (momyuenue 6yragueHa U3 3TaHONA);
C 3apanmaMu
N34 JETHAPOraJIOTeHHPOBAHHE JIUTAJIOTCHIIPOU3BOAHEIX.
[
Paz6epét ycnoBus npoBeieHMsA IPOLECCOB H BBIXO
IIPOAYKTOB B 3aBHCHMOCTH OT METOJa CHHTE3a.
: OcHoBHoii. be3 .
11 IlpakTnka ankanaM, | YdeHux Gymer MpakTHKOBaTh IIOMyYEHHEIE 3HAHNA HA
Mapr Ipakruka | 3amaHmit Ne34, 2 A3/1
7. aJIKCHaM M JIKaJMCHaM THNOBRIX 3aaauax KIM.
ITpomBHHYTEIH.
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C 3agagmamMu
Ne34

OcHoBHO#. be3

3ananmit Ne34,
11 CoBMemeHH . JlanHOE 3aHATHE NOCBAMEHO CTPOCHHUIO ANKUHOB, HX
Anpens . ITponBUHYTHIHA. AJKIHBL — A3/1
8. I (T+1) XHMH9ECKMM CBOHMCTBAM H crnocobaM Mory4eHHs.
C 3amaansaMu
Ne34
VyeHHMK H3YIUT FOMOJIOTHIECKHH AL AIKHHOB, HX
. o6mryro ¢popMyIry B Sp-THOPHAN3ALHMIO aTOMOB
OcHoBHoii. be3
. yraepona. Pa36epér ocoGeHHOCTH TPOHHOH cBs3H (C-
3aganmit No34,
11 _ | O6mas xapaxrepucTHKa  JBE T-CBsA3H), IHHEHHOE CTPOCHHE MOJIEKYII.
Arnpens Teopus ITpomBHHYTHIM. 0.7 —
9. aJIKMHOB Hay4quTcs OnpeaensTh BUAB H30MEPHH (IONOXEHUA
C 3agaHnaMu
- TPOMHOM CBA3M, MEXKKIACCOBYIO C ATKAUECHAMH).
o
PaccMOTPHT KHCIIOTHBIE CBOFCTBA TEPMHHAIBHBIX
AJIKHHOB.
VyeHuk pa3bepeT KIOYEBHIE PEAKIIMH:
OcHoBHO#. be3 IpHcoenHHeHHe (THAPHPOBaHKE, TaJIOrCHHPOBAHHE,
12 . XumHugecKue CBOWCTBA
0 Anpem Teopus 3anaHuit Ne34, THIPOraJoreHHpOBaHye, THApaTamus no Kygaeposy); 0.7 —
. QJIKMHOB
IIponBUHYTHIN. oKHcIIeHME (Pa3phiB YIIIEPOJHOTO CKEIeTa); peaKiuu

C aKTHBHBIMH MeTajuiamu (o6pasoBanue
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C 3agaHusIMH
Ne34

aleTWICHUOB); TPHMEPH3aLHsA aLCTUICHA
(momygenue 6er3ona). Ocoboe BHMMaHME Oyner
YAEIIEHO MEXaHU3MY MEKTPOGHIBHOIO

MPHCOCAHUHCHHWA U OTIIHIHAM OT pealcnnﬁ AJIKCHOB.

OcHoBHoii. be3

VaeHnk H3Y9IHUT OCHOBHBIC MECTOIBI CHHTE3A.

METaHONBHEIH KPeKHHT (POMBINUIEHHBIH C1Ioco6

3aganuit Ne34, MOJTyICHUA aleTHICHA); JETHAPOraloreHMpOBaHHE
12 CrnocoOn nosrydeHus
) Armnpens Teopus ITpoaBuHYTEI. QUTAJIOreHAIKaHOB (Ba 3Tama); peaKmus 0.6 —

. alKMHOB
C 3apmaHMAMH AIKAIAPOBAaHUA AllETHICHHIOB (IIOIy9deHHE
Ne34 TOMOIIOIOB); KapOUAHBIH MeTox (rHaponu3 Kapbuga
KaJIbIUA).

OcHoBHoii. be3

samaHuit Ne34, JaHHOE 3aHATHE MOCBAIEHO CTPOCHHUIO
12 CoBMenIeHH Muxmmeckue

Armnpems ITpoaBUHYTHIMN. HUIIIMIECKUX YTIIEBOIOPOAOB, HX XMMHUYECKHM — 3/1
2. piit (T+1) YIIIEBOXOPOAEI
C 3aganusaMu CBOMCTBaM H croco0aM MOy9IeHHU.
Ne34
VY4eHHUK H3YIUT KIIaCCH(HKANMIO UKJIOAIKAaHOB
1 OcHoBHo#. be3 06 ( 6 ) 6
IIas XapaKTepUCTHKa | (Maybie, OOBIIHEIE H CPENHHE LMKIEI), HX 0OLIyI0
Arnpens Teopua 3aganumit Ne34, . 0.7 —

3. . IHKIOATKAHOB ¢dopmyny u sp*-rubpumuzammio. Pazbepér monsarue

ITpoaBHHYTEIN.

«HANpsDKEHHE MUKIa», KOHPopMamuy (BaHHa,
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C 3agaansavu

Ne34

KpECIO, TBUCT) Aa uuiuiorexkcana. Hayqurcs
oInpeneNsTh BUABI H30MEpHH (IMC-TPAHC,
ckeneTHas). PaccMOTpUT 0COGEHHOCTH MaJIBIX

mKi0B (3-4 aToMa yriiepona).

OcHoBHO#t. Be3

V4eHnK U3y9IHUT METOABI CHHTE3a: ITMKIN3aIHs
JMTaJIOreHIpoOM3BOaHAIX (peakmus Bropna);

THIPHPOBaHHE apOMATHIECCKHX YIIICBOAOPOIOB,

. sajanmii Ne34, | CnocoGs1 nomydeHns 1 BHYTPHMOJICKYILIPHAS ACTHAPATaI|A UOTIOB.
Anpens Teopus TIpomBHHYTEIA. | XHMMHUYecKue CBOHCTBA Pa3GepEr XuMIriecKre CBOHCTBa: peakiuy 0.7
4. PagHKaIbHOTO 3aMEmEHH 1 OOBMYHEIX IIUKIIOB,
C 3agaEnaMu LIMKJIOAJIKAHOB
peaKuy MPUCOSAWHEHUSA AJIs MAJIbIX [UKIIOB
Ne34 (pacKpHITHE IHKIIA), TOPEHHE U OKHCIICHHE.
Oco60e BHUMaHHE YIEIUT pa3MIuiM peaKHOHHOM
CIIOCOOHOCTH MAJIBIX M OOBIIHEIX IIHKJIOB.
VaeHnK U3yIHUT OCOOEHHOCTH CTPOCHHS
OcHoBHoil. be3 IMKJIOAJIKEHOB, HX H30MEpHIO (TI0JIOKEHHE ABOHHOM
12 3amanmit Ne34, CBA3H, LHC-TpaHC). Pa36epéT XuMHICCKHE CBOMCTBA
s Anpems Teopus ITpopBHHYTHIH. IIuxmoankeHs! (IpHCoemMHEeHNe, OKHUCIICHHE), CIenUdUKY peaKiuii 0.6
C 3agaHusMH U1 OMIUKIMIECKUX COSTUHEHUHN, METO I
Ne34 HOMy4deHHs (ACTHAPOraloreHHpOBaHMeE,

AerupaTanys).
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OcuoBHoii. be3

saganmit Ne34, | IIpakruka 1o anxuHaMm M
12 Vyenuk GyaeT MpakTHKOBATh OMy4YEeHHbIE 3HaHHS Ha
Anpens Ilpaktuka | IlpoABHHYTEIH. IHMKIMIECKHM 2 A3/1
6. THNOBEIX 3azanmax KIAM.
C 3apaamsaMu YITIEBOZOpOAAM
Ne34
OcHosHoii. be3
3amaHuii Ne34, JlaHHOe 3aHATHE IIOCBAIEHO CTPOECHHUIO
12 CosmemeHH ApoMarngeckue
Anpens ITponBUHYTHI. apOMaTHYECKHX YIIIEBOZOPOAOB, MX XHMHICCKUM — H3/1
7. it (T+) YTIIEBOAOPOLIEI
C 3axaHuIMH cBoiicTBaM M cmocobaM moirygeHus.
Ne34
Y4yeHuK H3yIuT 0COOEHHOCTH CTPOESHUA
6eH30/IbHOIO KOMbIa (Sp>-rubpuau3anus,
OcnosHot#t. bes :
T-3NEKTPOHHOE 00J1aK0), MPaBHJIa HOMEHKIIATYPHI
3amaHmii Ne34,
12 O6mas xapakrepuctuka | IUPAC mins apeHOB, BUIBI H30MEPHH (IIOJIOXKECHUA
Anpems Teopus IIpoaBUHYTHI. 0.8 —
8. apeHoB 3aMeCTHTelNeH B IU- ¥ TPH3aMemEHHRIX 6eH30Max),
C 3agaansavm
No34 ¢u3ngeckue cBOHCTBa M CIOCOOE! IpEACTaBICHHUA
o

cTpykTypH! (popmyms Kekyie, pe3oHaHCHBIE
CTPYKTYPSI).
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OcHogHoii. Be3

VyeHuk pa36epeT KIIOYCBhIC PEaKUUU:
3NeKTpOPHILHOE apOMAaTHIECKOE 3aMEMIEHHE

(HMTpOBaHUE, raJIOrCHUPOBAHHE,

aJlKPUB*l‘pOBaHHe/ AIIIIAPOBAHHUE 110

3agaHmit Ne34,
12 XuMHYyecKue CBOMCTBA Opupemo-Kpadrcy), peakium O0KOBBIX LEeH
Arnpens Teopus ITponBuHYTEIA. 0.8 —
9. apeHoB (oxucnenue, raJloreHUpOBaHHUE 10 PaIUKAIEHOMY
C zagaEnIMH
Ne3d MEXaHU3MY ), THAPHApOBaHUe (IOTydeHHE
0
IMKJIONeKCaHa) ¥ IIpaBHJIa OpHEHTANMH (OPHEHTAHTEI
I u II pona), ymenas 0ocob60oe BHUMAHHE MEXAHU3MY
SEAr-peaxnuii 1 BIMAHMIO 3aMECTHTEIIEH.
VdeHHK U3y9UT OCHOBHBIE METOABI CHHTE3a!
apOMAaTH3aIMIO AKAHOB (KATAIHTHICCKUM
OcnoBHoi#i. be3
pHuOpMHHT), TPUMEPH3ALMIO ATKHHOB (K3
3ajaHuit Ne34,
13 Cnocobs! momyyeHus aneTWIeHa), peakumio Biopna-®urTHra (43
Anpens Teopus IIpoaBHHYTHIHA. 0.8 —
0. apeHoB raJIOreHIPOM3BOHEIX ), AeKapOOKCHIMPOBaHHE
C 3apaanamu
Ne3d apoMaTHIECKHX KMCIIOT H BOCCTaHOBJIEHHE (EHOIIOB,
o
aHAIM3UPY MPOMBIIUICHHBIE H 1abopaTopHEIe
CrOCOOH! ¢ Y9€TOM BRIXO/Ia M YHCTOTEI IPOAYKTA.
13 OcHoBHoii. be3 ITpaxTuka o BceM Vyenuk Gyaer pakTHUKOBATh NONY4YECHHEIE 3HAHHS Ha
Anpems | Ilpaxruxa 1.5 A3/0,5
1. 3ananuii Ne34, YTIIEBOAOPOAAM THIOBBIX 3afaanax KIM.
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IIpomBUHYTEI.
C 3apannaMu
- Ne34

OcHoBHOI1. Be3

3agaHuit Ne34,
13 3anmanue Ne33. Bee Taia
Mapt Ipaxrnka | IIpomBUHYTEIH. Pemaem 3aganme Ne 33 u3 BapuantoB EI'O. 2 A3/1,5
2. .o ¥ AJITOPHTMBI PEIICHHA :
C 3agaHuaMu
Ne34
OcHnosHoi1. be3
3ajanHmii Ne34,
13 CoBMenieHH 3apaaue Ne33 na JaHHEI ypOK IOCBAIIEH PEMECHMIO 3aaHus Ne33 B
Anpens ITponBUHYTHI. — A3/1
3. I (T-+1) IIpMMeEpe YTIIEBOJOPOAOB ¢opmare EI'D.
C 3amasusMu
Ne34
OcHoBHoI. be3 VY4eHHK OCBOHUT aTOPHTM PEIIEHHS pacuETHRIX
13 3amanmi Ne34, 3amaaus Ne33 na 3aj1aq 110 OMpeZIENICHHIO MOJIEKYIIAPHO# (opMymBI
4 Anpens | Ilpakruka | IlpomBuHYTEHIA. |IpHMepe yIIEBOAOPONOB OpraHM9ECKOTO BEMECTBA YEPE3 BRIIMCICHHE 0.5 —
) C 3apaHusaMu JIETKOTO YPOBHA MacCCOBOH JOJIH 3JIEMECHTOB, HCIOIB30BaHHE
Ne34 MOJIPHEIX COOTHOMIEHHI! IPOyKTOB CTOPaHHS H
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npocreimmx ¢popmyn ¢ mHaekcamu 1-4, pasbepér
THIIOBEIE 33]1a9M HA HACHIIEHHBIE H HENPEACIbHEIE
YIIEeBOAOPOAR 6e3 CIOXKHEIX GYHKIMOHABHBIX
TpymL.

OcHosnoii. be3

Pemars kKOMOMHHpPOBaHHEIE 3a[]a9H, TpeOyromue

y9éra H30LITKa/HEAOCTAaTKa PEareHTOB, aHAIN3a

saganmii Ne34, 3apmanma Ne33 Ha cMeceil BemecTs, paboTEI C OTHOCHTENIBHOH
B Arnpens Tpaxtuka | ITpomBuHyTEHIi. |mpEMepe yIIeBOXOPOAOB | IUIOTHOCTHIO MApOB M ONpEZENeHUA GOpMYI 10 0.5
> C 3amaHUsIMH CpEAHEro YpOoBH yPaBHEHHAM XMMHYECKHX Peakuui, ocoboe
Ne34 BHHUMaHHE YACIUT apOMAaTHICCKUM YIIIEBOAOPOAAM U
IMKIIOAIKAHaM.
Pemenue HeCTaHAAPTHEIX 3a/1ad, BKIIOYAIOIIMX
OcHoBHoi. be3 MHOTOCTYTIEHJaTHIE TPEBPAEHHs, BEIECTBA C
3agaHuit Ne34, 3ananua Ne33 na HeoueBuAHbIMU uHAexcamu (CsHs, C:Hs u np.),
1 Arnpens Ilpaxruxa | ITpomBmHYTHIH. |MpHMeEpe YII€BOXOPOAOB ananu3 cMeceil MPOAYKTOB Pa3HBIX peaKIuid 1 0.5
6. C 3amannsaMu CJIOXKHOTO YPOBHSA KOMOMHAIMIO KOJIMIECTBEHHBIX H Ka9€CTBEHHBIX
Ne34 NaHHEIX, pa3bepér coBpeMeHHEIe GOPMYIHPOBKH

3a7a4 M3 aKTyaJbHBIX BapuanTos EI'O.
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13

Anpens

ITpakTuka

OcHosHo#t. bes
3amanuit Ne34,

IIponBuHyTBIH.
C zagaanamu

Ne34

IIpakTHika no 3agaHuaM
Ne33

Ha 3TOM ypoKke Y4EHHKH 3aKpEenAT BCIO TEOPHIO IO
OpPraHMYECCKON XMMHH B PaMKaX PEIICHHUS THIIOBOTO
3amanug Ne33 KM EI'D.

OcHoBHO#. be3

A3/1

3aganuit Ne34, JlaHHOE 3aHATHE MOCBAIIEHO CTPOEHUIO
13 CorMemeHH
g Armnpens (r+1) ITpomBunyThIi. | OnHOAaTOMHBIE CIIUPTHL | OXHOATOMHBIX CIIUPTOB, HX XHMHYECKHM CBOHCTBAM — a3/1
. bl (T+HI
C 3apaHuaIMuU H crnocofaM MmoxydeHus.
Ne34
VYueHHMK H3y9IUT KIacCH(PUKAMIO CIIAPTOB IO THITY
OcHoBHoii. be3s YTIIEBOAOPOAHOIO pafuKaia (IepBUYHBIE,
sananmii Ne34, BTOPUYHEIE, TPETAYHbIE), HX QU3HICCKAE CBOMCTBA U
13 O6man xapaKTepUcTUKa
Armnpens Teopusa ITpoaBuHyTHIIA. 0CODCHHOCTH BOZOPOIHOM CBA3H. pa3bepér 0.8 —
9. OJTHOAaTOMHEIX CITHPTOB :
C 3amanmsavmu HomeHiaTypy JUPAC u TpuBHanbHeIC Ha3BaHWA,
Ne34 BJIMSTHHE FHAPOKCHWILHOM IPYyTIIEI Ha PEaKIMOHHYIO

CIOCOOHOCTS.
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. VYuennk pa3z6ep€r OCHOBHEIC peaKIMH: AeTHApaTaluid
OcnoBHo#. be3
. (BHYTpH- 1 MEXMONIEKYIIPHAs), OKUCIIEHHE 10
3anaHmit Ne34,
14 _ | Xuvuaeckue cBoiicTBa |anBAErHAOB/KETOHOB, o6pa3zoBaHue MPOCTHIX 3GHPOB
Amnpens Teopus IIpomBHUHYTHIN. 0.8 —
0. O/THOATOMHBIX CIIHPTOB | M CIIOXHEBIX 3(HpOB, B3aUMOAEHCTBHE C aKTUBHBIMH
C 3anaHHAMH
Ne34 MeTaJUIaMH. 0co00e BHMMaHNeE YACIHT MEXaHH3MaM
)
peaximii 3aMeIeHHs ¥ STMMHHAPOBAHHUA.
. V4eHnK H3yIUT MPOMBIILICHHEIE METOABI
OcHoBHOH. be3
. (THOpaTalys ATKEHOB, THAPONH3 raJIOreHANKAHOB) U
3aganmii Ne34,
14 . CnocoOb1 momy4eHus na6opaTopHEIE CHHTE3HI (BOCCTaHOBIICHHE
Arnpens Teopus ITponBHHYTEIH. 0.7 —
1. OHOATOMHBIX CIMPTOB | KapGOHIIBHBIX COSAMHEHMH, peakis I punbpa).
C 3apaHuaMHU
Ne34 pa3bepET 0COGEHHOCTH NOMy9JEHHA METAHONA,
)
3TaHOJIa ¥ BRICIUMX CITMPTOB.
OcHoBHo#. be3
safaHuit Ne34, MuoroaToMHBIe 1 JlaHHOE 3aHATHE MOCBAIICHO CTPOCHHIO
14 CoBMemeHH
) Arnpens i (v+m) IIpoABHHYTEIA. | APOMATHYECKHE CIHPTH], [MHOTOATOMHBIX CIMPTOB, HX XAMHYECKHAM CBOHCTBAM — 3/1,5
. B (T+II
C 3afaHMsIMHA tenoms! H cnoco6aM MoIydeHHs.
Ne34
1 OcHoBHOi. be3 V4eHMK M3y9UT OCOOEHHOCTH CTPOCHHA M CBOKCTBA
3 Anpeis Teopus saganuii Ne34, | MuoroaroMHsle CIIMPTH | STHICHITIMKONA ¥ IIHIIEPHHA, HX BONOPOIHLIC CBS3H 1 —_
’ ITpomBuHYTEIH. M QHOMAJILHO BBICOKHE TEMIIEPATYPHl KHIICHHA.
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C 3agaHuaMu
Ne34

pa30epéT Ka9eCTBEHHEIE pEaKIMi HA MHOIOaTOMHEIE
crmpTh! (¢ rugpokcugoM memu (1)), ux oxucneHue u
obpazoBaHue CIOKHBIX 3QHUPOB. PACCMOTPUT

NMPHMCHCHUE B IIPOMBINLUICHHOCTH H GLITy

OcHoBHoi1. Be3

Y4eHHK TO3HAKOMHUTCA CO CIIEU(UKOM

apOMAaTHICCKHUX CIIUPTOB: KHCIIOTHBIMH CBOMCTBaMH

3amaHuif Ne34, ¢deHona, ero peakuMsMH C menoJIaMu K OpoMHOK
14 Arpens Teopus IIpogsuHyTHIA. deHonsl BOZIOi. pa36Gepér aneKTpopHIEHOE apOMaTHIECKOE 1
+ C 3amaHMIMH 3aMemeHye B G)eHonax (OpHEHTAaIUA B OPTO- U mapa-
Ne34 TIOJIOXKEHH), OTJIMYHE PEaKIMOHHOH crnocobHoCcTH
ot 6eH30Ma M aMMpaTHIECKHX CIIHPTOB.
YueHHK H3y9IUT GEH3WIOBBIH CITHPT KaK
. HpPEACTABUTENb ApOMAaTHYECKHX CIIMPTOB, €r0
OCHOBH?K bes OKHCJICHHE J0 aJbACTHIA H KUCIIOTH. Pa3z6epér
14 sanari N34, OTIIMYHA PEAKIMOHHOH CIIOCOOHOCTH apOMaTHIECKHX
Arnpens Teopus IIponBuHYTEHIA. | ApOMarH4ecKue CIIUPTHI 0.5
5. CIIUPTOB OT ()EHONIOB ¥ AMH(PATHIECKIX CIIHPTOB, KX
c 3aii;ljm cTabHIu3aImo Jepe3 ConpshKeHHe C apOMaTHIeCKUM

KOJIBIIOM. pACCMOTPHT COBPEMEHHEIC MCTOAEL

CHHTE3a H IIPUMCHCHNS.
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OcHoBHOI4. be3

3afaHui Ne34,
14 ITpakTHKa o CIMpTaM ¥ | YYEHHK 3aKpeluT U3YICHHYIO TEOPHIO Ha THIIOBBIX
Anpems | Ilpaxkrtuxa | IIpoaBmHYTEIA. 2 a3/1
6. ¢denonam sapaamsax KM,
C 3agasmsIMH
Ne34
OcHoBHoi#i. be3
3anaHuit Ne34, JlauHO€E 3aHATHE NOCBAIMIECHO CTPOSHHUIO AJIBAECIHIOB
14 CoBmemeHH
. Arnpens i () TponsuHyTEDL. | AJbAErWB! 4 KETOHH | M KETOHOB, MX XHMHUYECKHM CBOHCTBaM H cnocobam — a3/1
. Bl (THI
C 3apaHmaMn MOJTy9ECHMS.
Ne34
V4eHHK H3ydHT KIacCH(HKAIMIO KapOOHMILHBIX
COEMHEHMI Ha aIbAECTUABI H KETOHH], HX CTPOCHHE
OcnosHoii. bes
(sp*-ru6pumusarms, nomApHOCTs cBa3n C=0) n
samanuii Ne34, | O6mas xapakTepHCTHKa
14 ¢usmueckue colicTBa. Pa3bepér HoMeHKIIaTypy
Anpens Teopus ITponBHHYTEIHA. KapOOHMIBHEIX 0.7 —
8. TUPAC 1 TpuBHAJIbHEIE Ha3BaHUA, 0COOEHHOCTH
C 3apannsaIMH COCIUMHEHMH
Ne3d MEXMOIIEKYILIPHOTO B3aumopeiicteua. PaccMoTpur
o

BIIMSIHME 3IIEKTPOHHBIX YD (EKTOB HA PEAKLMOHHYIO

CNOCOOHOCTH KApOOHWILHOM IPYIINIEL.




OcHoBHO#. be3

YueHnuk pa36epér KIIOUEBHIE PEaKIUH:

HywieodpmwisHoe npucoequaerue (c HCN, NaHSOs,

3aanuit Ne34, XMMHYeCKHe CBOMCTBa
14 . CIIMPTaMH), OKUCIEHHE (B TOM YHCIIe KAYECTBEHHEBIE
Anpens Teopus IIpomBuHyTHIH. KapOOHWILHBIX 0.7 —
9. . PeaKIUH Ha aJbJEeTrHJIBI), BOCCTAHOBJIICHHUE 0
C 3apaHuIMHI COeqUHEHHIt
Ne34 cmuproB. Ocoboe BHUMaHHE YAEIUT pa3iIHIuiM B
°
PEaKIMOHHOM CIIOCOOHOCTH aJIBAETHAOB H KETOHOB.
VYeHHK H3Y9IUT MPOMBIIUICHHEIE METOBI
(oxucieHHe CIUpPTOB, rTHAPOGOPMIIHPOBAHHE
OcHogHoi. be3
aJIKEHOB) U 1abopaTropHEIe CHHTE3bI (030HOIH3
3aganuit Ne34, Crooco65! nosy4eHus
15 QJIKEHOB, MHPONHU3 CONeit KAPOOHOBBIX KUCIIOT).
Anpems Teopus ITpomsuHyTHLA. KapOOHMIBHBIX . 0.6 —
- 0. . Pa306epér coBpeMeHHBIEe KaTAIHTHIECKUE CIIOCOOEI
C zaganusamu COEOUHEHHIT
N34 NOTydeHUs (POpMaNbIETrHAia H allETOHA, a TAKKE
[
crienr$UIecKIe METOIBI CHHTE3a apOMaTHIECKHX
aJBJCTHIOB.
OcHoBHoi. bes
3aganmii Ne34, JaHHOe 3aHATHE MOCBAIIEHO CTPOSHHIO KAapOOHOBRIX
15 CoBMmemeHH Kap60oHOBEIE KHCIIOTH H .
Arnpens ITpoBHHYTHIi. KHCJIOT, X XHMH9IECKHM CBOHCTBaM M CIIOCc00aM — A3/1
1. B (T+I) CJIOXKHBIE 3(HPEI
C 3amaHuaMu HOIy9eHH.
Ne34
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QOcuoBHoii. be3

V4eHHK M3YYHT KIacCHHKALMIO KapOOHOBBIX
KHCIIOT (IIpeAeIbHEIE, HENpeaeIbHEIE,

apOMaTHYECKHe), UX CTpOeHHE (IIONAPHOCTS CBA3H

3amanumit Ne34, .
15 O6mas xapaktepuctuka | O-H, p,n-compsoxenue) H Gpu3ndecKue CBOACTBA.
Arnpens Teopus IpomsaHy THIA. 0.8
2. KapOOHOBEIX KHCIIOT Pas6epér Homenknarypy IUPAC u TpuBHaNbHEIE
C 3apanusaMu
N34 Ha3BaHHUA. PacCMOTPHT 3aKOHOMEPHOCTH H3MEHEHHUA
0
KHCIJIOTHOCTH B TOMOJIOTHY€ECKOM DSy H BIIMAHKE
3aMecTHTeNeH Ha CHITy KHCIIOT.
Vyenuk pa3GepéT OCHOBHEIE peaKiu: 06pa3oBaHue
coneii (peaKkUuy ¢ METAaILIaMH, OCHOBAHMAMH),
OcHoBHo#. be3 noydeHre GyHKIHOHAILHEIX IIPOM3BOMHBIX
3amanuit Ne34, . (TanoreHaHrHAPHUAOB, AMHIOB, CIOXHEIX 3 HpOB).
15 . | Xummgeckue cpoiicTpa
Armpens Teopus [TponBuHYTHIH. Ocofoe BHIMaHUE YCIHUT MEXaHU3MaM 0.8
3. KapOOHOBEIX KMCIIOT
C 3apaHpsIMH HyKJ1€0(pUILHOIO 3aMeIeHHs Y KapOOHHILHOTo
Ne34 aToma yrepona. PaccMOTpHT peakuH
JiekapOOKCHIMPOBaHHA H BOCCTAHOBIICHHS
KapOOHOBEIX KHCJIOT.
V4€eHHK U3ydHUT IPOMBIIUIEHHBIE METOBI
OcHoBHoii. be3
15 . Cnoco6s1 nory9eHus (OKHMCNIEHHE ANKAHOB, ANKEHOB, AIKUIGEH30/10B) U
Anpens Teopus 3amanuit Ne34, 0.6
4, . KapOOHOBBIX KHCIIOT naGopaTropHEIe CHHTE3H (THAPOJM3 HUTPIWIOB,
IIponBHHYTEHIH.

OKMCJICHHE [IEPBHYHBIX COUPTOB H ABJCTHIOB).
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C 3agauusaMu
Ne34

Pa36epér coBpeMeHHEIE KaTAIMTHYECKHE CIIOCOOEI
MOTy9eHHs MyPaBbHHOM H YKCYCHOH KHCIIOT.
PaccMoTpHT cnenu¢udeckue METOAB! CHHTE3a

apoMaTH4IeCKHUX KapOOHOBBIX KHCIIOT.

OcuoBHoOIii. be3

VY4YeHHK H3Y9IUT CTPOSHHE Y HOMEHKIIATYPY CIIOXKHBIX

3¢upoB, ux (pU3NIECKHE CBOHCTBAa H 0COOEHHOCTH

3amaHui Ne34, _
15 ME)XMOJIEKYIIPHOTO B3auMOACHCTBHA. Pazbepér
Arnpems Teopus IIponBHHYTRIN. Cnoxssle 3¢pHpH 0.5 —
5. MEXaHU3M peaKuuy srepuduKanuu, oopaTuMerit
C 3apaHuIMH
N34 XapaKTep 3TOro mpouecca 4 (pakropsl, BINAIOMME HA
)
BBIXOX 3(upa.
OcHoBHO#. be3
3agaHuii Ne34, IIpakrika mo
15 Yyenuk 6yneT MpakTHKOBaTh IIOTY4EHHbIE 3HAHHA Ha
Anpems | Ilpaxkruxa | IlpomBuHyTBHIH. | ambaeruiaM, KETOHaM H 2 A3/1
6. THIOBEIX 3amannax KIAM.
C 3apaHmAMH KMCJIOTaM
Ne34
OcHoBHoii. be3
3agaHmit Ne34,
15 CoBmemeHH
. Arnpens i (v+0) ITpoxBHHYTEIH. JKMpHI M yTTIEBOABI V4eHHK U3y9HUT TEOPHIO 110 XKHpaM M YITIEeBOAAM. — J3/1
. B (TN
C 3amanvsaMu '
Ne34
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OcHoBHoi1. Be3

V4eHHK M03HaKOMMTCS C COCTABOM H CTPOCHHEM
JKHPOB KaK CIIOXHBIX 3¢HPOB IMTHIIEPHHA H BRICIIHMX

kapGoHOBEIX kHCIOT. Pa3bepér knaccuduxamuio

3ananui Ne34,
15 . JKHUPOB (KUBOTHBIE ¥ PAaCTHTENbHEIE), HX Qu3HIecKne
Arnperms Teopus ITpomBUHYTEI. XKuprt 0.5
8. CBOMCTBa ¥ XMMHYIECKHE NPEBPAIICHHA: THAPOIH3
C 3apanuaMu
Ne3d (oMBLUIEHHME), THAPUPOBAHHE, OKHCIICHHE.
)
PaccMoTpHT OHOOTHYIECKYIO POJb M MPAKTHIECKOe
IIPUMEHEHHE KHPOB.
V4eHHK H3yIHT KiIacCH(HKaLMIO YIIIEBOIOB Ha
MOHOCaXapH/BI, AUCAXAPU/IBI ¥ MOMHCAXAPHIEI, HX
OcHosHoii. bes 6HOJIOTHYECKYIO PONIb U 3Ha4eHue. Pasbepér
15 3aganuit Ne34, CTPOEHHE IIIOKO3HI ¥ (PPYKTO3HI (OTKPEITHIE M
9 Arnperns Teopus IIpopBUHYTEIH. YreBomsl nuxiIuiIeckue GopMsel), ABICHHE MyTapOTalliH. 0.9
C 3apaHuaMH PaccMOTpHUT XMMHYECKHE CBOMCTBA: PEaKIUU
Ne34 apAErHHOMN IPyMIIL], CHIHPTOBLIX THAPOKCHIIOB,
6pokeHna. O3HaKOMHTCS C 0COOEHHOCTAMHU
KpaxmaJa, LeJUTIONO3E] H IIHKOreHa.
Vuennk orpaboTaer peleHMe THIOBBIX
OcnoBHoii. bes | IIpakTHka 3amaHui U3 A
16 . 9K3aMEHAIMOHHBIX 33/1a4: KaYE€CTBEHHBIC PEaKIUK Ha
Arnpens IMpaktuxa | 3apmanmit Ne34, | EI'D no teme «Kups 1 0.6
0. . yINeBoAsI (peakims «cepebpsaHoro 3epKanay», ¢
IIpomBHUHYTBIN. YTIIEBOIBI»

ruppoxcuaom meau (II)), onpenenenue NpoAyKTOB
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C 3agaHuiaMu
Ne34

THAPONIH3a AUCAXAPHIOB M MOIHCAXAPUAOB.
Pa36epér HenoYKy nmpeBpameHnii ¢ y9acTHEM
YIIIEBOAOB M MX Mpou3BOAHEIX. [loTpeHnpyercs B
PELICHHH PacYETHHIX 3a/iad Ha ompe/elieHHe COCTaBa

YIIICBOAHBIX CcMecel.

OcHoBHoi1. bes

3agaHuit Ne34, JaHHoe 3aHATHE NOCBAIMEHO TEOPUH IO CTPOCHHIO
16 CosMemeHH
: Arnpens (r+1) ITpoaBHUHYTHIH. AMWHEL. AHWIHH aMHHOB, HX XMMHYECKHM CBO#CTBaM M ciocobam — 13/1
. b (THI
C 3apaHmsIMHM [IOMY9YEeHHUS.
No34
YdeHNK U3yquT KIacCH(pUKAIUIO aMHHOB
(mepBUYHEIE, BTOPHYHEIE, TPETHIHEIE, TETBEPTHIHEIC
OcHoBHo#l. be3
. aMMOHHMEBEIE COJIM), MX CTpOeHHE (Sp>-rubpuan3anmsa
3ajiaHuii Ne34, . .
16 _ | Obmas xapakTepHCTHKa a3oTra) 1 ¢pu3HUIecKue cBoicTBa. Pazbepér
Arnpens Teopus ITponBuHyTHIA. 0.8 —
2. aMHHOB HoMeHknatypy IUPAC u TpuBHansHEIE Ha3BaHUA.
C 3apgannaMu
N34 PaccMmoTpuT OCHOBHEIE OTIMYHS aMH(paTHIECKUX H
0
apOMaTHYECKUX aMHHOB, BIIMSHHE HETONCIEHHOA
3JIEKTPOHHO# Maphl a30Ta Ha CBOMCTBA COeUHEHHIA.
16 OcHoBHO#i. be3 | Xumudeckue cBoiicTBa | VYueHHK pa36epEéT OCHOBHEIE pEaKI[MH: OCHOBHEIE
Anpems Teopus . : 0.7 —
3. 3aganui Ne34, aMHMHOB

CBOHCTBa (B3aMMOIEHCTBHE C KMCIIOTaMH, BOIO#),
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IIpomBuHYTHIN.
C 3agaguIMu
Ne34

ANKWIMPOBAHKE, ALAIHPOBAHME, PEAKIMH C
asoTHcTo# Kucioroii. Oco6oe BHUMAaHHE YEIUT
pa3sIMIMAM B PEaKIMOHHOH CHOCOGHOCTH
armdaTHIEecKHX ¥ ApOMATHIECKHX aMHHOB.
Paccmotput 06pa3oBaHHe JMa30COCAMHEHMI K HX

IIpHMEHEHHE B OPraHU4e€CKOM CHHTE3C.

OcHoBHoOiA. be3

VYeHHK U3yIUT [IPOMBIILICHHEIE METOMBI
(BOCCTaHOBIICHHE HUTPOCOSAMHEHHUH, mepepaboTka

KAMEHHOTI'O YIJIf) B 1a60paTOpHEIE CHHTE3HI

saganmuit Ne34,
16 Cnocobr1 momy4yeHus (peaxuu ['odmana, 3UHHHA, ATKWIHPOBaHUE
Armpens Teopusa ITponBuHyTHIA. 0.5
4, aMMHOB amMmmaka). Pa30epér coBpeMEHHBIE KaTaIMTHIECKUE
C 3apaEMsIMH
Ne3d CI0COOR! OJTy4EHUA aHWIIMHA M APYTHX BaXHBIX
o
aMMHOB. PaccMOTPHUT crienpHIecKHe METOIBI
CHHTE32 reTepOLMINIMYECKMX AMHMHOB.
Y4YeHHK M3yduT 0COGEHHOCTH CTPOEHHA M CBOHCTB
OcHoBHoi1. be3 AQHHIIMHA KaK NPEACTaBUTENA ApOMAaTHIECKUX
16 3amaHui Ne34, amMuHOB. Pa36epér BMsHMEe aMMHOTPYIIIH Ha
s Arnpens Teopus IIpomBHUHYTHIH. Axunun PEAKLHOHHYIO CIOCOGHOCTH 6€H30ILHOTO KOIbIA 0.6
. C 3apaHuAMH (axTuBaLUA OPTO- M Mapa- NoNoXKeHUH). PaccMoTpuT
Ne34 OCHOBHEIE XHMHYEeCKHe CBOicTBa: o6pa3oBaHue

COJIEii, peaKiH ¢ a30THCTOH KHCIIOTOM,
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ANKWIMPOBAHHUE U alMpoBaHue. O3HAKOMHTCH C
IPOMBIIUIEHHBIMH CITOCO0aMK IOTyYEeHHA H

obnactamu IIPUMCHCHHUSI AaHHUIINHA.

QOcnosHoit. Be3

3amaHmit Ne34, JlaHHOE 3aHATHE MTOCBAMIEHO TEOPUH 110 CTPOSHHIO
16 CoBMeneHH
Arnpens . ITponBuHyTEIA. | AMHHOKHCIOTH M O€NKH | aMHHOKHMCIIOT M 6€JIKOB, MX XMMHIECKHM CBOHCTBaM A3/1
6 A () C 3apannamu H cnocobaM noydeHu.
Ne34
VY4eHHNK H3y9UT CTPOCHHE U KIACCH(PHKAIHIO
0-aMHHOKMCIIOT, MX (GH3MKO-XHMHIECKHE CBOMCTBA
OcHoBHo#i. be3 (aM¢oTEPHOCTD, H303NEKTPAIECKYIO TOUKY).
samanuit Ne34, Pa36epér ocobeHHOCTH cTEepeon3OMepHH U
16 Armnpens Teopus IMpomsuHyTHIH. AMMHOKHCIIOTH 6HMONIOrH9IeCKH BaXKHBIE ONTHIECKUE H30MEPHIL. —
7 C 3agaEusIMH PaccMoTpuT OCHOBHEIE peakiuu: 00pa3oBaHMe
Ne34 MEITHAHOH CBA3H, B3aHMOAECHCTBHE C KHCIOTAMH H
IIeT0YaMH, peakyy 3TepAPHKALMH H
alWIMPOBAHMSA.
' OcHoBHO#. be3 Y4eHHk no3HakOMHUTCS CO CTPYKTYpHOH
6 Arnpems Teopusa 3ananuit Ne34, bemu opraHM3aiueii 6enxoB (IepBUYHAsA, BTOpHIHAS, —
8. ITpogBHHYTHIHA. TPEeTH9Has U 9eTBepPTHIHAs CTPYKTYphl). Pa3bepér
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C 3apanusaMu

Ne34

XMMHYECKHE CBOMCTBA: ACHATYpauuIo, THAPOIIH3,
IBeTHEIE peakimy (6uypeToBasd,

KCaHTOIPOTCHHOBAA).

16

Anpens

IIpakTuka

OcHoBHO#. be3
3amanuit Ne34,

IIponBHHYTEIH.
C 3apannaMu

Ne34

OcHoBHO#. be3

IlpaxTHka mo

a30TCOAEPIKAITHM

COCOHHCHMAM

Vyenuk GyaeT IpakTHKOBATh IIOMYYCHHEIC 3HAHHA Ha

THNOBHIX 3anaEnax KVM.

A3/1

3apanue Ne25.
3amanuii Ne34, Ha nannoM 3amsTu# pazGepeM BO3MOXKHEBIE CIIOCOOHI
17 Coememenn IlpumeneHue
Anpens . IIpoaBUHYTHIN. [PUMEHEHHs OPraHM4eCKHX BENIECTB, PACCMOTPHM — a3/1
0. BIi (T+1) OpraHM4eCKHX BEIIECTB
C 3apasnaMm pemenue 3aganmsa Ne25.
B XMMHUH U XXU3HA
Ne34
OcHosHotii. be3 V4eHHK M3y9HT IPaKTHIECKOe HCIIONBL30BaHHe
17 3amaHui Ne34, IIpumenenne OCHOBHEIX KJIACCOB OPTaHMYECKHX BEIIECTB B
. Armpens Teopua IIpomBMHYTHIN. OpraHM4eCKHX HNPOMEIIUIEHHOCTH, MEAMIIMHE ¥ IIOBCEIHEBHOM 0.7 —
' C 3apannsavm COCAMHEHNH xu3HM. Pazbepér npuMeHeHue: yIeBOAOPOAOB
Ne34 (ToNmMBO, CHIPHE UL CHHTE3a), CIIMPTOB
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(pacTBOpUTENH, aHTHCENTUKH), KAPOOHOBBIX KHUCIIOT
(m1meBsle noGaBky, hapMaNEeBTHKA), IOTUMEPOB

(1rmacTMaccCEl, BOJIOKHA).

OcHoBHOH. be3

YdeHHK oTpaboTaeT HaBEIK YCTAHOBICHUS
COOTBETCTBHUS MEKIY OpPraHHIeCKUM BEIIECTBOM H
cdepoit ero npumeneHni. Pa3bepér TrmoBkie

(hOpMYIMpPOBKH 3afiaHMit M AJITOPHTM HX

3agaHuii Ne34, 3aganue Ne25 Ha
17 BeINONHEHHUA. [loTpeHupyercs B onpenencHun
Arpens Teopus IIpoaBuHYTHIA. obnacTe NpUMeHEHNA . 0.4 —
2. obnacreit HCIIONB30BaHMA JIEKAPCTBEHHBIX
C3aganuaMH | OpraHM4ECKHX BEIIECTB .
N34 [penaparoB, NECTULMIOB, KPaCHTENCH U IPyTHX
) ‘ ~
BaXHBIX coexunHeHnit. Ocoboe BHUIMaHHE YIEIUT
BEII[ECTBaM, BCTPEHAIOMHUMCS B [IOBCETHEBHOMH
KHU3HH.
OcHoBHoii. be3
3apanuit Ne34, 3ananue Ne24, Ha nanHOM 3aHATHH pa3bepeM BO3MOXKHEIE
17 CoBmemeHH .
Anpens (r+n) ITpoxsunyTeni. | KagecTBeHHEIE peakumu Ka9eCTBEHHEIE pEeaKUMM Ha BEMIECTBa B — A3/0,5
3. b (T+N
C3aganusaMu | B OpraHMYIECKOH XMMHHU OpraHWYECKOH XMMHH.
Ne34
17 OcHoBHO#. be3 | KagecTBeHHEIEe peakiuy | YdEHHK M3Y9HT OCHOBHEIE KA9ECTBEHHEIE pEaKIuH
Anpens Teopus . . 0.7 —
4. 3ananuii Ne34, | B opraHM9IEeCcKON XHMUH

JUL MOEHTH(UKAIUH OPraHAYSCKUX COEAUHEHHIH,
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ITpomBHHYTHIH.
C 3apaHusaMH
Ne34

pa3bepér NBETHRIEC PEaKIMU ¥ XapaKTepHhIC
[IpU3HAKH B3aMMOJICHCTBHH I pa3HBIX KJIacCOB
BEMECTB: PEaKIHIO «CepedpAHOro 3epkanay» it
aNBAETNI0B, obecnBeunBaHye GPOMHO BOABI LA
HenpeebHEIX COETMHEHHUM, PEaKiHIo ¢
ruppokcuoM Menu (1) st MHOroaTOMHEIX CIIMPTOB,
Ka9eCTBECHHEIE peaKiMy Ha GeHOMNH 1

aMHMHOKHCIIOTEI, HAy9UTCH [IPOrHO3HPOBATh

Ppe3yIIbTaThl peaKiuii ¥ OOBACHATh MX XHMHIECKYIO
IIpHPOTTY.

17

Anpems

Teopns

OcHosHoM. be3

3aganmit Ne34,

C 3agaHusIMH
Ne34

IIpomBUHYTEHIHA.

3ananue No24 na
MPU3HAK OPTraHHMIEeCKUX

peaxumi

V4eHnuk oTpaboTaeT HaBhIK ONpEAEICHN IPU3HAKOB
IIPOTEKAHMA OPTAHUIECKUX PeaKimid, pa3bepeér
THIIOBEIE OPMYIHMPOBKH 3alaHHH M HAyIUTCS
aHAM3HPOBaTh YCIOBHS MPOBEICHUA pEaKIMi,
OnpeelATh BU3yalubHble IPH3HAKH (M3MECHEHHE
I[BETA, BHIIAJICHUE OCAJKa, BRJICIICHHE ra3a),
yCTaHaBIMBATh COOTBETCTBHE MEXIY peaKuuei u eé
XapaKTepHEIM ITPOSBICHHEM, IOTPEHUPYETCA B

pEIIeHNH YCIOKHEHHBIX BADUAHTOB C

KOMOHMHMpOBaHHBLIMH ITPU3HAKAMH.

0.7
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OcuosHol. be3

VYeHMK OCBOUT aJITOPUTM BRIOOpA PEAKTHBOB I
Pa3IHYCHUA OPraHWIECKUX COCNHHEHMI, HAYIUTCA

nofadupars crer@uIecKue peakTHBEI U1 Pa3HbIX

NOJIMMEpPOB (HOJIHS'I‘KJICH, IIOJMIIPOIHIICH,

) 3aaHuit Ne34, 3ananane Ne24 Ha KJIaCCOB BEMIECTB, HPOTHO3UPOBAThH Pa3IHIHBIE
7 .
6 Anpems Teopus IlpomBuHyTEIH. | pa3MHYHe OPraHMIECKHX pe3ynETaTh OIpH B3aUMOJEHCTBHH C OQHHM 03 —
' C 3amaHuaMH BEIECTB peaKkTHBOM, 060CHOBBIBATH BEIOOP XMMHIECKOTO
Ne34 MeToAa HIeHTHQHKAIH, pa30epET KOMIUIEKCHbIE
CITy4aH pa3/IMdus H30MEPOB H BEMECTB CO CXOKUMHU
cBOliCTBaMH.
OcHoBHoii. be3
Ha ypoxe pa36epeM Teopuio mo Teme: «Ilomumeps 1
3aganuit No34, 3amanue Ne25.
17 CoBMemeHH OCHOBHEIE CIIOCOOEI ITOJTyJeHHS
Anpems IlpoxeunyTeni. | IlomMMepH! ¥ BONOKHA. ~ — J3/1
7. I (T-H10) BBICOKOMOJIEKYIIIPHBIX COE€XMHEHHUI).
Csamammamu | Hedts u ee mepepaborka
ITo3HaxoMHMCS ¢ BOJIIOKHAMH M HX CTPOSHHEM.
Ne34
Y4eHHK H3YIHT OCHOBHbIE HOHATHA ITOIUMEPHOM
OcHoBHoO#. be3
XMMHH: MOHOMEDEI, IIOJIMMEPHI, CTEIIEHb
3amaHmit Ne34, .
17 . MOMHMMEPH3ALIH, pa30epET MEXaHN3MEI peaKIHii
Armnperms Teopusa ITpomBuHyTEI. | MOHOMEPEI M ITOJIHMEPEI 0.5 —
8. NOJIMMEPH3aIHH 1 IMOJMKOHAEHCAIMH, PACCMOTPHT
C 3ananuaMu ., "
Ne3d CTPOEHME H CBOHCTBA BaXKHEHIINX CHHTCTHICCKHX
o
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TIOMBAHWIXJIOPH), @ TAKKE IPUPOAHBIX
nomMepoB (KpaxMaJl, meJuTioNo3a, 6eKu), HayIuTCs
COCTABJIATH YPaBHEHHs PEaKUnid MOIydCHHA

MOIMMEPOB U3 MOHOMEPOB.

OcHoBHOii. Be3

YyeHHK I03HAKOMHUTCA C Kiacch(uKalmeil BOJIOKOH
Ha NPUPOAHLIE (XJIOMOK, MEPCTh, MENK),

FICKYCCTBEHHEIE (BHCKO3a, alleTaTHOE BOJIOKHO) H

3aanui Ne34,
17 Bonoksa 1 ux cHHTEeTHYEeCKHeE (IaBCaH, HEWIOH, KallPOH), H3YIHT
Arnpers Teopus IIponBrHYTHIH. 0.5
9. KIaccuduxamus HX CBOiiCTBA ¥ 06/1aCTH IpEMEHEHUA, pa3bepér
C 3apganmamu
XMMHYECKHE 0COOEHHOCTH IPOM3BOJICTBA
Ne34
CHHTETHYECKHX BOJIOKOH, HAYYHTCS ONPEAENATH THI
BOJIOKHA IO XapaKTEPHBIM NIPH3HAKAM H CBOMCTBAM.
VH4eHHMK H3y9UT COCTaB M CBOiCTBAa HEQTH Kak
CJIO’KHO# CMECH YITIEBOAOPOAOB, pa3bepET OCHOBHEIE
OcHoBHo#. be3 MeTos! mepepaboTky HeQTH: IEPBUIHEIE
18 3ampaHmit Ne34, (¢u3ngecKue - NepEroHKa, AEKaHTaMs) U
0 Armpens Teopus IpoxsunyTsii. | HedTs u ee nepepaborka | BTOpPHYHEIE (XMMIIECKHE - KPEKHHT, PHGOPMHHT, 0.6
C 3agaEmavm IMPOJIH3), PACCMOTPHT IIPOXYKTHI
Ne34 He(TenepepabOTKH U HX IPUMEHEHHE,

TO3HAKOMMTCH C 3KOJIOTHI€CKHMH npoﬁnemalvm

HedTenoOsdH M nepepaboTKH.
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OcHoBHoit. be3 3apanue No25.
3ajanmii Ne34, IIpumenenue Ha nanHOM 3aHATHH pacCMOTPUM NPUMEHEHHE
18 CoBmMemenH .
Mait IMpoxBuHYTHIiL. HEOPraHH4YECKHUX HEOPraHUYECKMX BEIIECTB, OTpaboTaeM 3amanus Ne — H3/1
1. Bl (T-+11)
C 3agaBnsaMu BEIIECTB B XMMHH H 25, B popmare EI'D
Ne34 KHU3HH
Y4YeHHK CHCTEMaTH3UPYET 3HAHUSA O IPAKTHIECKOM
HCIIOIb30BaHHH BOKHEHIINX HEOPraHHIECKHX
COEAMHEHMH: KUCIIOT (CepHas B MPOM3BOACTBE
OcHoBHoil. be3 yA0oOpeHHi, a30THAA B H3rOTOBJICHUH B3PHIBYATHIX
3amanuit Ne34, | OO6nacrtu mpuMeHeHHS BEILECTB), OCHOBaHMH (THAPOKCH] HaTPHA B
18 CoBMemeHH . 0
Mait () IIponBuHYTHII. HEOpPraHWYIECKUX MBUIOBapEeHHHM), coneii (kapOoHaT KaJIbIHd B 0.5 —
2. b (TH1 ‘
C 3apaHusIMM BEIIECTB CTPOUTENBCTBE), OKCHAOB (OKCHI AJIFOMHHMUS B
Ne34 MPOM3BOJCTBE aOMMHIA). Pa3z6epér mpumeHeHne
METAJLIOB M MX CIUIABOB B Pa3s/IMIHbIX OTPAaCIX
[IPOMBINUICHHOCTH, a TaKXKE HCIIOIB30BaHHE
6naropogHEIX ra3os.
Y49eHMK H3Y9IHT NPAPOAHEIE HCTOYHHKH BOKHEHIIMX
OcHoBHo#1. bes | Wcrounankuy nomydeHus .
18 CorMmemeHH . HEOPraHHYECKUX COCXUHEHMI: MUHEpaIH (TeMaTHT
Mait 3ananmit Ne34, HEOpraHMJIeCKUX 0.5 —
3. BIH (T-+) . JUIS TIOTy9CHHA XKeJle3a, T JUIA XJIOpUAa HaTpus),
ITpoxBuHYTEIH. BEINECTB

MOPCKYI0 BoAy (MCTOTHHK 6poMa i MarHus),
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C 3apaHuaMH
Ne34

armoc(epHsIii BO3xyX (HOIyYCHHE a30Ta U

KHCJIOpOJa).

OcHoBno#. bes

Yuyennk orpaboTaer HaBhIK yCTaHOBIICHHA

COOTBCTCTBHA MEXIOY HCOPraHHI€CKUM

3anaHuit Ne34, 3aganme Ne25 ¢ BEIIECTBOM/MaTEpHAJIOM U chepoi €ro IpUMEHEHHA
18 . CoBMemmeHH
4 Mait i () IIpomBUHYTEIN. HEOpraHH4eCKHMH cornacHo TpeGoBaamsaM EI'D. Pasbepér Tunossie 0.4 —
. BIM (T+1
C 3apaHnaMu BelIeCTBaMHu dbopMyTHpOBKH 3axaHuit Ha onpeneneHne: obmacTu
Ne34 HCIIONIb30BaHMs YA0OpEHHH, CTPOUTENBHBIX
MaTepHaJiOB, peakTHBOB B 1a60paTOPHOi IMpaKTHKe
OcnoBHoii. be3
3ananue Ne24.
3aganmit Ne34,
18 . CoBmemeHH KavecTBeHHEIE peaKiuu Ha naunoM 3aHATHH pa3zbupaeM KadeCTBEHHbIE
Maii 5 ITponBHHYTEIH. — 3/1
5. b (T-+11) B HCOPraHH4ECKOH peaxiy B HEOPraHUIECKOH XHMHMH.
C 3agasusaMu
XUMHH
Ne34
VueHHK OCBOUT METOAMKH HACHTH(OHKAIMH
OcHoBHoi. be3
OCHOBHBIX aHMOHOB: KapOOHaT-HOHA (peaKuus C
3ajanmit Ne34, | KagecTBeHHBIE peaknuu
18 . CoBMemeHH KHCJIOTOH), cynbdar-HoHa (ocagok ¢ Ba%),
Mait . ITpoxBUHYTHIH. Ha HeOpraHH4ecKue 0.5 —
6. bI¥ (T+) XJI0pHa-HoHa (0cafoK ¢ Ag'), HUTpar-HoHa (peaxuus
C 3aganuamu aHMOHHI
Ne34 C MEJBIO ¥ KHCIIOTOH), Pocdar-noHa (3kEMTHIH
0

ocanok ¢ momubaaToM ammonus). Hayuures
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NPaBHJILHO ONMHKCHIBaTh HabmonaeMele 3¢ GeKTh!
(rasoBElENeHHE, H3MEHEHHE OKpacKH, o6pasoBanue

OCa/IKOB).

OcHoBHOoii. bes

V4eHUK H3YYHT XapaKTepHbIE PeaKIiH Ul
kaTnoHOB: NH:' (menoqs + HarpeBanue), Fe*'/Fe*

g c 3apanmit Ne34, | KauecTBennsle peakuuM |(xpacHas M x€nTas KpoBsAHas coib), Cu? (ruapokcui
1 OBMEILICHH
Mait ) ITpoxBUHYTHIIA. Ha HeOpraHu4ecKue aMMoHuA), A" (1366ITOK MENOUH), Pb?* (KENTHIiA 0.5
7. Bl (T+HI
( C 3apanusaMu KaTHOHBI 0CaJIoK C HOomuOoM Kamus). Paz6epér ycnosus
Ne34 MPOBEACHUA peaKnuii ¥ HAyIUTCA OTIMIATH CXOXKHE
IO NPOABJICHUAM HOHBL.
VueHuk oTpaboTaeT HaBHIK ONpeneIeHUS
BH3YaJIbHEIX IIPH3HAKOB MPOTECKAHMS peaKuii MeXIY
OcnoBHoi. bes :
3anaaue Ne24 na HEOPraHHYEeCKMMH BEIIECTBAMM: BEIACTICHHE ra3a
3amanuit Ne34,
18 CosmMmenieHH MpU3HAK (Hz, CO:, NHs), ob6pazoBanue ocankoB (pa3Hoit
Mait ITpomsuHyTHI. 0.6
8. Blif (T+) HEOPraHU9IECKHX OKpAackKw), N3MEHEeHHe 1[BeTa pacTBopoB. Haygurcs
C 3aanuavm . .
N34 peaxmmit aHaJIM3UPOBaTh YCIIOBHS MPOBEACHHS peaKIuii
[
(narpesanue, nsmenenue pH) g npasuasHOr0
BEIOOpa oTBeTa B 3amanmax EI'D.
18 CosmemenH| OcHoBHO#. be3 3ananue Ne24 Ha VyeHuk paz6bepér aropuT™ noadopa peakTUBOB ISt 0.7
Mait .
9. piid (THo) | 3apmammit Ne34, pasnuaue pas3nuauA BHEIIHE CXOXKMX BemecTs (HampuMmep,
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TIpoABUHYTHIA. HEeopraHM4eCKIX NaCl/Na:COs, FeSO«/Fex(S04)s). Hayaurcs
C 3a7aHUAMH BEINECTB COCTaBJIATH MUHMMAJIbHbIE HAOOPH! PEaKTHBOB JUIA
Ne34 UAeHTUHKAINH, IIPOrHO3HPOBATh PA3TMIHbIE
IpOABJIEHHS BEMECTB C OHUM PEaKTHBOM,
060CHOBEIBAaTh BRIOOp METOAMKH aHAIH32 B
COOTBETCTBHH ¢ TpeboBanmMu EI'D.
3anamue Ne25.
OcHoBHoi#i. bes
IIpoMBIIUIEHHEIE
3anaHuii Ne34, Ha nanHOM ypoke pa3bepeM IPOMEIIUICHHEIE
19 . CoBMemeHH CHOCOOBI NOMy9eHus
Mait . ITpomBUHYTHIN. CnocoORI MOMTYy9eHHs BaXKHEIX HEOpraHHIeCKuX — 13/0,5
0. BI# (THm) BaXKHBIX
C 3apaHusAMHI semects. OtpaGoraem Ne 25 w3 Bapuanros EI'D.
HEOpraHMIEeCKHX
Ne34
BEIIECTB
V9eHHK H3yJHT TPH CTAQUH KOHTAKTHOro crnocoba
IIPOA3BOJCTBA CEPHOH KMCIOTHL: nonydenue SO:
OcHoBHoi. be3 o6xxurom nuputa, okucnenre SO: B SO: Ha
3ananmii Ne34, BaHaEBOM KaTanusarope, abcopbmto SOs B
19 . CoBMemieHH IIpon3BOACTBO CEPHOM
Mait . ITpomBuHyTHIH. oneyme. Pa36epér ycTpoMCTBO KOHTAKTHOTO 04 —
1. i (T-+11) KHCJIOTBI
C 3apaamaMu anmapara, ONITHMAILHBIC YCIIOBHA Ipolecca
Ne34 (Temmeparypa 400-500°C, nasnenue 1 arm),

3KOJIOTHIECKHE aCIICKTHI IPOU3BOACTBA. Haqu CA

COCTaBJIATh YPAaBHCHHS BCEX cTagui npouccca.

80



OcHoBHOI1. be3

Y4eHHK pacCMOTPHT MPOMBINUICHHBINH CHHTE3
amMMHaka 1o Metony I'abepa: ycnoBus nmponecca
(Temmeparypa 450-500°C, naBnenue 200-300 arwm,

JKeJe3HbI KaTaJM3aTop), YCTPOHCTBO KOJIOHHBI

3ajianmit Ne34, ]
19 CoBMemeHH cuHTe3a. Pa36epéT ChIpheBble HCTOTHHKU
Mait IIpogsunyTeiit. | IIpoM3BOACTBO aMMHaKa 0.4
2. bIif (T-+1) (MpMpoIHEIii ra3 A NOXyYeHNd BOAOPOAa, BO3AYX
C 3apaHnaMu
N34 JUIA a30Ta), IPUHLIKI HUAPKYIALMA
[
HempopearuposaBmei cvecn. Hayuurcs
aHAIM3HPOBAaTh BIIMAHHE YCIIOBHH Ha BBHIXO
mpoxykra cornacHo npunimiry Jle [llarense.
Y4eHHK H3YIUT YCTPOMCTBO JOMEHHOH NETH U
CTaiuM AOMEHHOTIO IIPOIIECCa; MOATOTOBKY IIMXTH,
OcHoBHoi. be3 TrOpeHHe KOKCa, BOCCTAaHOBJICHHE OKCHAOB XKene3a,
3agaHuii Ne34, HayTIICpO)KHBaHHE jkene3a, 00pa3oBaHMe NUIAKa.
19 CosMmemens . . .
3 Mait (rn) IIpomunyTrii. | IIpou3BoxacTBO YyryHa Pa36epér XxMMI3M OCHOBHBIX peaKmuit 04
. bl (T+HID
C 3apanmavu (BoccranoBneHue CO M TBEPALIM YIIIEPOAOM),
Ne34 cocTaB 9yryHa (3-4% C) u maka (CaSiOs).

PaccMOTpUT COBpEMEHHEBIE METORBI

MHTEeHCH(HKALMH IIpoIecca.
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19

CoBMenieHH

BIH (T+)

OcnosHoti. be3
3aganuit N34,
IIponBuHyTHIA.
C 3aganuamu
Ne34

IIpon3BOACTBO CTAH

Y4eHHMK N03HAKOMMTCS C OCHOBHBIMH criocobamu
mepezeNna 9yryHa B CTallb:
KHCIOPOAHO-KOHBEPTEPHBIM, MAPTEHOBCKHUM U
3JIeKTPOIUIaBWIBHEIM IponeccamMu. Pasbepér
CYIIHOCTh OKMCIHTENBHOM ouncTkH (yranenue C, Si,
P, S), porms no6GaBok (peppocnnaBhl, AMOMUHKN) I
packucnenus. Hayaurcs cpaBHMBaTh pa3lIMIHEIE

METOHEI IIPOH3BOACTBA, aHAJIM3UPOBATh COCTaB H

MapKHpPOBKY CTaJIei.

03

OcHosHo1. be3

3agaHuit Ne34, Ha 3auaTuu s3xcnept EI'D o xumuu BMecTe ¢
19 CoBMemieHH
5 Anpens i (v+m) IIpoaBuHYTHIHA. 3aHsTHE C IKCHEPTOM y9eHUKaMH pa3OHpaeT KPUTEPHH OLEHHBaHUA 1 —
. b (T+I
C 3afnaHusMH 3aJIaHHif BTOPOM 9acTH.
Ne34
OcHogHoil. be3 Il{enognsie u JlanHOe€ 3aHATHE NOCBAIIEHO CIIOC06aM NOTyIeHHU,
19 CoBMenieHH ]
6 Arnpems i (v 3amaHmii Ne34, IIEIOYHO3EMENBHEIE  |XMMHYECKHM H GU3NIECKHUM CBOHCTBAM IIENOIHBIX U 2 I3/1
. bt (THI
IIpomBuHyTHIH. METaJUIH IIEN0YHO3EMEBHBIX METaJUIOB.
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C 3apaausaMu

Ne34

OcHoBHOI1. be3

3agaHuit Ne34, JaHHoe 3aHATHE MOCBAIMEHO CII0CO0aM IOIYIESHHUA,
19 CosMemeHH . . .
. Armpens (r+1) IIponBUHYTBIH. AmMOMMHMI U IIMHK  |XMMH4Y€CKHM H (pU3HMIECKIM CBOMCTBaM aIFOMHHHUA U 372
. b (THI
C 3aganuamMu IMHKA.
Ne34
VYuenuku u3ydar QU3UKO-XHMMHYECKHE CBOMcTBa Al H
OcHoBHo#i. be3
Zn, Bxmogas ux aMporepHoCTh. PastepyT
saganuii Ne34, . .
- 19 Cosmemenn _ | AMIOMMHHMI ¥ LMHK KAK 0COGEHHOCTH B3aMMOJEHCTBHS C KHCIIOTaMH,
’ Anpens ITpomBUHyTHIH. . —
: 8. BIiA (T+1) IIPOCTHIE BelIeCTBa meao9aMM, KHCIIOpOZOM M Boxo#. PaccMoTpaT
C zagaansavm
Ne3d [IPOMBINUICHHEIE CIIOCOOBI NOTyYeHHs (3/IEKTPOIIN3
o
PacIUIaBOB, BOCCTaHOBJIEHHE OKCHIOR).
OcHoBHoii. be3 E
YHYT MUCCIIEAOBAaHE! OKCHIEI M THIPOKCHIEI
3agaHuit Ne34,
19 CoBmemieHH . | Coenunenus amomMuHusA (am¢oTepHOCTD, peaKuMH ¢ KACIOTaMH U
Anpens . ITpoaBHHYTHIA. ) —
9. bIi (T+) Y IJMHKA meno9aMu), koMruteKcHeie coequnerus ([Al(OH)dJ",
C 3ajaauaMH
[Zn(OH)4]%), a Taxoke comu.
Ne34

83



OcHoBHOIi. be3

3aganmii Ne34, | IlpakTuka 3aaHui U3 .
20 CoBmemeHH Vuenuky oTpaboTaloT pemeHne THIIOBRIX 3aJaHNH
Anmperms . IIponBHHYTEIH. EI'D mo Teme 0.5 —
0. BI¥ (T+H) EID.
C 3apaamsvMu «AJIOMHHHMH ¥ IIUHK»
Ne34
OcHoBHoi#i. be3
sananmii Ne34, JlaHHOE 3aHATHE MMOCBAMEHO crocobam NoxyIeHus,
20 CoBMemeHH
) Anpens i () IIponBuHYTEII. Xeneso u xpom XMMHYECKMM U QU3MIECKHM CBOMCTBAM XKele3a —_ a3/1
. BIH (T-+I
C 3apaHnsaMu Xpoma.
Ne34
Vuenuk u3yduT QU3HIECKHE H XUMHICCKHE
CBOMCTBa XpoMa M Xkejie3a, pa3bepér ux
OcHoBHoii. be3 aNIOTPONHEIE MOAMGHKALHMH, 0COGEHHOCTH
3agaHuit Ne34, B3aMMOJEHCTBHA C KHCIOTaMH M IIEN09aMH,
20 CoBMemenH XpoM H JKene30 Kak .
Anpems . IIponBUHYTEIH. PacCMOTPHT KOPPO3HOHHYIO YCTOMIMBOCTE H 0.7 —
2. bl (T+) MPOCTHIE BemEeCTBA '
C 3apaHnAMHU CIIOCOOHI 3aIIUTH METAJUIOB, HAYIHTCA 3allUCHIBATH
Ne34 YpPaBHEHHS PEaKIMi, XapaKTEepH3YIOMHUX

XHMHYECKHE CBOMCTBA 3THX METAJLIIOB, a TAKXKE

MO3HAKOMHUTCA C X BaXXKHCHIIMMH CIUIaBaMH.
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OcHoBHO#. be3

VYuenuk u3yqur cBoiicTBa coequnenuii sxene3a(ll) u
xene3a(Ill), xpoma(ll) u xpoma(lIll), pazGepér ux

OKHCIHMTCIIBHO-BOCCTAHOBHTCIIEHEIC IIPEBPAIICHNA,

. CoenuHeHus xenesa u
3agaHmit Ne34, PacCMOTPHUT Ka4eCTBEHHBIE peaKLMH Ha HOHBI Fe?',
20 CoBMemeHH . XpoMma B
Anpens L IIpoaBUHYTBIH. Fe* u Cr*, HayunTCsl COCTaBIATh YPaBHEHUA 0.7 —
3. BI¥i (T+II) IIPOMEXYTOYHBIX .
C 3aganuaMu PeaxIit B3aUMHEIX IIEPEXOXOB MEXIY
CTENeHAX OKUCIICHHA .
Ne34 . COEIMHEHMAMH PasHbIX CTENCHEH OKHMCIICHH, a
TAKXKe MO3HAKOMHTCS C KOMILIEKCHBIMH
COCOMHEHMSAMH 3THX JJIEMEHTOB.
Yuenuk n3yaur cBoiicra xpoma(VI) u xenesa(VI),
. pa30epér uX OKHUCIUTENBHEIE CBOICTBA H
OcHoBHoit. Be3 )
. YCTOHIHBOCTE B pa3IM4HBIX CpeaX, pACCMOTPHT
3ananuii Ne34, CoemnHeHus xpoma u .
20 CosmemeHH . . BO)KHEHIIIAE COSAUHEHUA (XpOMAThl, AUXPOMATHI,
Anpenms . ITpogBHHYTHIH. )KeJe3a B BRICIIEH 0.7 —
4, I (T+I) ¢deppaThl), HayIUTCA 3alMCHIBATh YPaBHEHAA
C 3apaHusaMu CTENEHN OKUCIICHUA . .
N34 peaKIuii MX NOTy4eHHs U B3aUMOJICHCTBHUA, a TaloKe
°
MO3HAKOMUTCS C TEXHUKOH 6€30macHOCTH IpH
pabore ¢ 3THMH CHILHBIMHM OKHCIMTEIAMY.
OcnosHoi. be3
20 . Ha nanHOM 3aHATHH pa3bepeM 3alaHMA 10 TeMaM
Anpems Ipaxtuka | 3apganwmit Ne34, | IlpakTuka o MeTamaaMm 2 A3/1
5. . «verasl [A, ITA, ITTA rpyrmsn».
ITpomBuHyTHII.
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C 3agaHusaMu

Ne34

OcHoBHOH. be3

3anaHmit Ne34, JlaHHOE 3aHATHE NOCBAIMEHO crocobam NoIyJeHus,
20 CoBmenieHH
6 Arpers 4 () IIpopBMHYTBIA. Menp u cepebpo XHMMHYECKMM M PU3MIECKHM CBOHCTBAM MEIH H — a3/1
. B (T+10
C 3apaHusIMH cepebpa.
Ne34
V4eHHK H3YIHT QU3NIECKHE N XHMHIECKHE
CBOMCTBa MeIH M cepebpa, ux NOI0KEHHE B
OcHoBHo#. be3 3NEKTPOXMMHIECKOM PSIy HalpsOHKCHHH METaJLIOB.
3aganmit Ne34, Pa36epét 0cOGEHHOCTH B3aUMOACHCTBHA C
20 CoBMenieHH . Mens u cepebpo Kak
Ampens . ITpomBUHYTEIH. KHCJIOTaMH (BKJIIOYAs a30THYIO H 0.5 —
7. bl (T-+11) IPOCTEIE BEIIECTBA .
C 3apaHusaMu KOHLIEHTPHPOBAHHYIO CEPHY10), KMCIOPO/IOM, CEpoi
Ne34 ¥ ranoreHaMu. HaysuTcs coCcTaBIATh ypaBHEHUA
PeaKLMii, XapaKTEPU3YIOIMHMX XMMHIECKHE CBOHCTBA
Meau u cepebpa.
V4eHHK H3ydHT OCHOBHEIE coemuHeHHs MemH (I) u
OcHoBHoi. be3 .
20 CoBMmemeHH CoenuHeHns METH memn (II), cepebpa (I): nx momydeHue, CBONCTBA U
Anpens . 3anaHmii Ne34, 0.5 —
8. BI¥ (TH) . cepebpa npuMeHeHue, pa36epET Ka9eCTBEHHEIC PeakIiy Ha
IIponBuHYTHIH.

uonrl Cu* n Ag’,
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C 3agaHuaMu
Ne34

OKHMCIIMTENBHO-BOCCTAHOBHTEILHEIE CBOHCTBA H
PacTBOPUMOCTh pasiIMIHBIX coneii, ocoboe
BHMMaHMe yAeauT (oTorpadmdeckuM npoueccaM Ha

OCHOBE€ I'aJIOr€¢HHJ10B cepeﬁpa.

OcHosHoii. bes

Vuenuk pa3bepér mporecc paspymeHHs aMMHaTHBIX
KOMILTEKCOB IOJ JeHCTBHEM KHCHOT (CMEIMEeHHe

paBHOBecus 3a c4€T o6pa3zoBanus noHOB NH.¢'),

Paspymenue
3agaHuit No34, HarpeBaHUA (yJIeTy4YHBaHUE aMMHaKa) ¥ CUIBHEBIX
20 CoBMemeHH aMMHaKaTOB Ha pUMeEpe
Arnpems ITpoABHMHYTHIN. KOMIUIeKco0Opa3oBarTeneil, pacCMOTPHUT 0.5 —
9. b (T+) COEUHEHMI MEeM U
C 3zamanuaMu . IPaKTHYECKOE 3HaYEeHHNE 3THUX MPOLECCOB B
cepebpa
Ne34 peop aHaJIMTUYECKON XMMHH M METaJLTyprHH, HayIHTCS
3aIMCHIBATh YPABHCHUA PEaKIMii pa3pymeHus
[Cu(NHs)<]*" u [Ag(NHs)2]" xoMIUIeKcoB.
OcHoBHoi1. be3
3aganmii Ne34,
21 CosMmemenH Ha panHoM 3aHATHH pa3bepeM 3ananue Ne 29
Anpens ITpomBHHYTHII. OBP c merannaMu — A3/1
0. Bt (T-+H11) MIPUMEHHUTENBHO K TeMe «MeTasn.
C 3apanmsaMu
Ne34
21 Coememenn| OcHoBHO#H. be3 Vuennxk pazbepér ocobeHHOCTH
Anpems XKeneso u xpom B OBP 0.7 —
1. piii (T+m) | 3amanwmit Ne34,

OKHCIIMTENIFHO-BOCCTAHOBHTEILHEIX CBOMCTB XKene3a
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ITpomBUHYTHIA.
C 3apaEmaMu

Ne34

M XpOMa B Pa3sHBIX CTCIICHAX OKHCIICHMS, H3yIUT
THIMYHEIE BOCCTAHOBUTEH ¥ OKMCIMTEIH Ul 3THX
METaJIOB, PACCMOTPHT NEPEXObl MEXIY CTEICHAMH
okucieHns +2/+3 mnd xkene3a u +3/+6 g xpoMma,
Hay4HTCA COCTAaBIATH YPaBHCHHMS PEaKIMH C
y4aCTHEM AMXPOMATOB M IIEPMAHIaHATOB KaK
oxucimMTeneit, a Taxke pazbepeT BIMIHHE CpEaBI
(xucnast, menodHas, HeHTpanbHas) Ha MPOTEKaHHe

OBp.

OcHoBHOI1. be3

Y4YeHHK H3Y9UT OKHCIUTENLHO-BOCCTAHOBHTEIIbHEIE
CBOJiCTBa Maprasiia B CTENICHAX OKHMCIEHMS 12, +4,

+6 u +7, pa3bepér U3MEHEHNE OKPACKH COCAMHEHMI

3apanmit Ne34, MapraHia B pa3HBIX CTENEHSX OKHUCICHHA,
21 CoBmemeHH
) Amnpens i () IIponBUHYTEIH. Mapranen 8 OBP PaccMOTPHUT 0COGEHHOCTH IIOBEJICHHS NIEPMaHTaHaTa 0.7
. b (T
C 3apgasnsMu KaJIusa B pasiIM9HLIX cpefax (KHCJIoH, HeHTpansHoH,
Ne34 IIENI0YHOM), HaydIUTCA COCTABJIATh YPAaBHCHAA
peaKiLMii BOCCTAHOBIICHH:A IT€pMaHTaHaTa U
OKMCIICHHA coequuenuit Mapranua(Il).
. YueHux oTpaboTaeT airOpUTM COCTABICHUA
21 OcuoBnoii. Bes | Ilpakruka 10 CIOXKHBEIM .
Ampems | Ilpakruxa YpaBHEHHI OKACIHTENLHO-BOCCTAHOBUTENBHBIX 0.6
3. OBP ¢ MeTamnamMu

3amaHuit Ne34,

peaxiuii ¢ y4acTHeM METAIUIOB M HX COSJMHEHUH.
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IIpoaBuHYTHIH.
C 3agaHHAMH
Ne34

OcHoBHOi1. be3

sananui Ne34,
21 ITpakxraka mo OBP B Ha nanHoM 3araTHM pa3bepeM 3amanue Ne 29
Mait IIpaxtuka | IlpomBuHYTHII. J3/1
4. XHMUH METAIUIOB NPHMEHUTENHHO K TeMe «MeTaub.
C 3apaansamMmu
Ne34
OcHoBHoii. be3
3amaHui Ne34, Ha naHHOM 3aHATHH CHCTEMaTH3HpPYEM 3HAHUA IO
21 ITpakTuka mo Bceit
Mait Ilpaxtuxa | IlpomBHHYTHIH. TE€MaM HEOPraHM4eCKOM XHMMHH, PEIIacM BO3MOXKHBIC HA3/1,5
5. XHMHH 3]IEMEHTOB
C 3amaEnamu 3aganus B popmare EI'D.
Ne34

IlpakTixa

Ocnosnoii. be3
sananuit Ne34,

ITpomBUHYTHIHA.
C 3apaHmsaMu

Ne34

ITpo6HEILii BapHaHT

VueHuk IMOMPAKTHKYCTCA B PCILICHHH ITIOJTHOI'O

BapuanTa KMM.

A3/4,7
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OcHoBHOIi. be3

3agaHui Ne34,
21 V4eHMK NOIPAKTHKYETCA B PEMICHHH NOIHOIO
Mapr Mpaxtuka | ITpogBHHYTHI. IIpo6HEL BapHaHT A3/4,7
7. papuanTa KUM.
C 3amanusaMu
Ne34
OcHosHo#. be3
3anaHmit Ne34,
21 V9eHHK MONPaKTHKYETCA B PENICHUH NOTHOTO
Amnpens | Ilpakruxa | IIpomBHHYTHIMH. ITpo6GHELi BapHaHT 13/4,7
8. BapuanTa KMM.
C 3aganuimMu
Ne34
OcHoBHoii. bes
3aganmit Ne34,
21 VY4eHNK DONpakTUKYETCS B PENICHHM IIOJIHOIO
Armpens Ilpaxtka | IlpomBmHyTEIA. ITpo6HEni BapHaHT a3/4,7
9. papuanTa KMM.
C 3apaHHAMH
Ne34
OcHoBHo#. be3
22 V4eHHK MONPaKTUKYETCA B PEIIEHHH IIOJTHOTO
Mait IMpakTuxa | 3amanuit Ne34, IIpo6HErit BapuaHT A3/4,7
0. BapuanTa KVIM.
IIpoaBHHYTHIH.
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C 3agasEusaMu
Ne34
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Ipnaoxkenue 2. [lepevyeHb peKOMEHI0BAHHBIX Y4€0HBIX H METOXHYECKHX

MaTepHaJIoB, 3IeKTPOHHBIX 06pa3oBaTelbHEIX pecypcos (JOP)

Y4eOnas TATEpaTypa H IONOJHHTEbHEIE 00pa3oBaTejIbHbIEe PeCypehl:
e Tabpuensn O.C, OcrpoymoB W.I., Cmamcos C.A. Xumma. 11 wmacc. VueOHHUK.

AxmponepHoe o6mectso «M3narensctso «IIpocemenne», 2025 r.

e Epemum B.B., Kyssmenxo H.E., Jlposnos A.A., u apyrue; nox penakuuedt JlyHnna
B.B.. Xumus; yriy6nernoe usydenue. 11 kmacc. Vae6HHK. AKIHOHEpHOE 06IECTBO
«H3narensctBO «IIpocBemenney, 2025 .

HuTepHET-pecypchbl:
e Poccuiickas anekTporHas mxona. Xumus 11 xnacc. [OnexrporHsii pecypc] —

https://resh.edu.ru/subject/29/11/

e ChemNet: mopran ¢pyHIaMEHTAILHOTO XMMHIIEeCKoro 06pa3oBanus [JNeKTpOHHEIH

pecypc] — https://www.chem msu.ru/

e OCHOBHI XUMHH: 00pa30BaTeIbHEIHN CalT MUl MIKOIFHUKOB U CTYACHTOB

[OnexrporHsIit pecype] — hitp://www.hemi.nsu.r/

e WebElements: oHIaiiH-CIIPaBOYIHMK XHUMHIECKHX IEMEHTOB [OIEKTPOHHBIH

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