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PabouasmporpaMMaydeOHO U TUCITUTUTMHBI « X UMHS»Pa3pab0TaHaBCOOTBETCTBUH C
denepallbHbIM rocy1apCTBEHHBIM 00pa3oBaTebHBIM
cTaHIapToMcpenHeronpodeccuoHanbHOT00Opa3oBanusnocnenuatbHocTu38.02.01  DxoHOMHUKA
u OyxraiaTtepckuil yuet (1o oTpacisiMm),yTBepxaeHHoro IIpuka3zom MunuctepcTBa oOpa3oBaHus
n HaykuPoccunot5 ¢espans 2018 r. N 69,DenepanbHbIMIoCyIapCcTBEHHBIMOOPa30BaTEIbHBIM
CTaHIapTOM CpEIHETO o0riero oOpa3oBaHus, yTBepxkaeHHorol Ipukazom
MunucrepctBoMoOpa3oBanus ~ uHaykuPoccunorl17.05.2012r.  Ne413  (pen.  Ilpukaszom
MunucrepeTBa o6pasoBanus u Hayku Poccun ot 12.08.2022r.Ne732),0cHoBe TpedoBanuii @OIT
cpeaHero ooOmerooopazoBanus, yrBepkaeHHOTo Ilpukazom MunucrepcTBa 00pa3oBaHUS U
HaykuPoccuiickon®@enepannnor23.11.2022r.Ne1014,
IPUMEPHONIIPOrpaMMoiioO1Ie00pa3zoBaTeIbHONYydeOHOM TUCIIUTTITUHEI «XUMUS» VIS
npodeccuoHaATBHBIX 00pa3oBaTeNbHBIX
OpraHu3aiuii,pekoMes10BaHHoHDeiepanbHBIMIOCY JapCTBEHHBIMOIOIKETHEIMOOPA30BaTEIbHBI
MYyUpexKIeHUEMIOTIOJHUTEIBHOTONIPO (hecCHOHAIbHOTr000pa3oBaHusa « THCTUTYTpa3BUTHAIPOdec
CHOHANLHOT000pa3oBanusi»0T30H0s0pss 2022 1. mpotokon Ne 14 wuPexomeHmanusMu IO
OpraHu3aluu
MOJIyYEHHUSACPETHET000IIEroo0pa3oBaHUABIPEACTaX0CBOCHUI00pa30BaTEIbHBIXITPOT PAMMCPEIH
eronpodeccunoHaILHOr000pa3oBaHMsIHA0a3€0CHOBHOT0001IIerooopa3zoBanusi(miucemoJlemaprame
HTarocy1apCcTBEHHOUOIUTHKUBCEepecpeTHEronpoheccuoHaIbHOro00pa3oBaHUSHUIPOPECCHOH
anpHOroooyueHnsiMunuctepcrpanpocserienusPoccunor 01.03.2023 r.Ne05-592).

Opranusanus-pa3padoTuyuk: ABTOHOMHAas HEKOMMEpYECKas OpraHu3aius
npodeccuoHanbHOro 00pa3oBaHusi «[IATUTOPCKHII TEXHUKYM SKOHOMUKH H
WHHOBAIIMOHHBIX TexHoJorui» (AHO I10 «IITOUT»)

Pa3zpaboruuk: M3mepiu 1.1O — npenogaBarens AHO 110 «IITOUT»
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1. OBIIASIXAPAKTEPMCTUKAPABOYEHIIPOTPAMMBIOBIIEOBPA3OBAT
EJbHOM AN CUUIIIMHBI«XUM U S1»

1.1. Ob6sacTbIPUMEHEHUATIPOTPAMMBI
[TporpammaydeOHON TNCIIUTUTAHBISBIIAC TCIYACTHIOTPOTPAMMBITIOATOTOBKH

CIIEIMAJIUCTOB  cpeaHero 3BeHa B cootBerctBuun ¢ POI'OC  CIIO
nocnenuaibHOcTu38.02.01 DKkoHOMUKA U OYyXTaITEPCKHd YyUeT (110 OTPaCsiM)

1.2
MecTonNCHNTUIHHBIBCTPYKTYPENPOTrPaAMMbINIOAT0TOBKHUCIEIIMATHUCTOBCPEHE
ro3BeHa

OOmeoOpa3oBaTenbHasl JUCHUIUIMHA «XHUMHsI» HM3ydaeTcss Ha 0a30BOM
YpOBHE B 00111€00pa30BaTEILHOM IUKJIe y4eOHOTO
MJIaHAOCHOBHOUIIPO(ECCUOHATBHOM oOpazoBaTenbHOM IpOrpaMMBbI

cnenuanbHOcTH38.02.01 DKOHOMUKA M OyXTraATepCKUil yUeT (110 OTpacisim)
TpymoeMkocTh NUCHHIUIUHBI «XHUMHsS» Ha 0a30BOM YpOBHE COCTaBISET

724acoB,u3Kk0TOphIX64uaca-0a30BbINMOYNIB(Opa3ieioB)U8YacoOB-

MpUKIaAHONMOYNb( 1 pazen), BKITF0Yaro M HITPaKTUKO-

OPUEHTHPOBAHHOECOIEP>)KAHUEKOHKPETHOU MPO(eCCUUUInCeniiaibHOCTH.

1.3. Heam w 3agaum JUCUMILVIMHBI — TpeOOBaHMS K pe3yJabTaram

OCBOEHMSTUCIUILUIUHBI:

1.3.1. Heauu3agauyuaucIUILINHbI

®opMUpOBaHUE Yy  CTYAEHTOB  MPEACTaBICHUS O  XUMHUYECKOU
COCTaBJISIIOIIENECTECTBEHHOHAYYHOMKAP TUHBIMUPAKAKOCHOBBITPUHSTUAPECILICHUIB
KU3HECHHBIXUIIPOU3BOJICTBEHHBIXCUTYALIHIX,0TBETCTBEHHOT ONIOBEICHUS BIPUPOIH
oHrcpene.

3agaunauCUMIIMHBI:

1) chopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEN MPOTEKAHUS
XUMHUYECKUXIIPOLECCOB U SIBJIECHUN B OKPYXKAIOLIEH CPEele, LEJIOCTHOW HAy4YHOM
KapTUHBI MAPA,B3aUMOCBSI3UN B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) Pa3BUThYMEHUSCOCTABIATbPOPMYIBIHEOPTAHNUECKUXUOPTAaHUUECKUX
BEIIECTB, YpaBHEHUS XUMHYECKHUX peaxkuumit, OOBSICHSTD 1504
CMBICIL, HHTEPIIPETUPOBATHPE3YJIbTATBIXUMHUUYECKUXIKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKM MPOBEACHUS MPOCTEHIIUX XUMHUECKUX

AKCIEPUMEHTATIbHBIXUCCIIE0BAHUNCCOOI0ICHUEMITPABIIIOE30MaCHOT000pallieH!
SICBEIIECTBAMU UIa00paTOPHEIMOOOPYIOBAHUEM;

4) pa3BUTh yMEHHUS HUCIOJIH30BaTh MH(OPMAIMI0O XMMHYECKOTO XapakTepa
M3Pa3INYHBIXUCTOYHUKOB;

5) chopMupoBaThYMEHUSIIPOTHO3UPOBATHIIOCIEACTBUSCBOCHIEATETLHOCTUN
XUMUYECKUXTPUPOTHBIX,0bITOBBIXUIIPOU3BOICTBEHHBIXIIPOIIECCOB;

6) chopmupoBaTh TOHMMAHHE 3HAYMUMOCTH JOCTIDKCHUH XHUMHUUYECKOU
HAaYKHUUTEXHOJOTUIISIPA3BUTUS COLIMATIbHOMUIIPOU3BOICTBEHHOUCPED.



1.3.2. [lnanupyembiepe3yibTATHIOCBOEHUA001Ie00pa30BaTeIbHOHANCHUILIMHBIBCOOTBEeTCTBUUCDI'OCCIIOnna

ocHOBePI'OCCOO

Kon
HHAUMEHOBAH
uepopmMupyem
BIXKOMIIETEHI
Hil

IInanupyemMbliepe3yJibTaTbIOCBOCHHUSI U CIUTIIHHBI

OO01ue JAucuuniuHapHbie




OK 01.

Bribupath
CIIOCOOBI
pelIeHus
3agadnpodeccuo
HAJIbHOU
NEeSATeIbHOCTUTIPH
MEHHTEIIBHO
Kpa3JIMIHBIM
KOHTEKCTaM

JIPOSBuactuTpya0BOrOBOCIIUTAHUS

TOTOBHOCTBKTPYAY,0CO3HAHUEIIEHHOCTUMACTEPCTBA, T
pynomnooue;
TOTOBHOCTHKAKTUBHOMNIEATETLHOCTUTEXHOJIOTHUYECKO
HrconmraabHOMHATIPABICHHOCTH,CTIOCOOHOCTEUHUIIUH
POBaTh,IAHUPOBATHEUCAMOCTOSATEILHOBBITTOJIHITHTAK
YIOJIESITEIbHOCTH;
- HHTEpEC K Pa3IMIHBIM
podheCCHOHATILHONIEATEIbHOCTH,
OBnaJieHreyHUBEPCATbHBIMU
y4eOHBIMUIIO3HABATEIbHBIMUIEHCTBUSIMHU :
MPO01a)06a30BbICTIOTHYCCKUECHCTBH

cepam

CaMOCTOSTETbHO(DOPMYITUPOBATHUAKTYTU3UPOBATHIIP
00JiIeMy,paccMaTpUBaTHLEEBCECTOPOHHE;

- YCTaHaBJIMBAThCYIIECTBEHHBIUNIPU3HAKIINOCHOBAH
HSUISICPAaBHEHU S, KJIACCU( KA 0000 IIICHUST ;

- ONpeIeNIThIEIUICATEIbHOCTH,3a1aBaThIIapaMeTP
BIM KPUTCPUUUXTOCTHIKCHUS,

BBISBJISITh 3aKOHOMEPHOCTH U IIPOTHBOPEUHS
BpacCMaTPUBAEMBIX SIBICHUSX;

- BHOCUTBKOPPEKTUBBIBACATECIILHOCTD,0IICHUBATh

[TP62BnaneThCUCTEMONXUMHUYECKIUX3HAHNM, KOTOpast
BKJIIOYAET:0CHOBOIIOJIAralONUEIOHATUS (XUMHUYECKU
HaJIeMEHT,aToM,dJIeKTpOHHasi000109KkaaToMa, s-,p-,d-
AJIEKTPOHHBIEOPOUTATNATOMOB, NIOH,MOJIEKYJIa,BalICH
THOCTb,dJIEKTPOOTPHUIATEIILHOCTh,CTEIIEHbOKHUCIICHUS
,XUMHUYECKASACBSI3b,MOJIb, MOJISIPHASIMACCA,MOJISIPHBIN
00bEM,yTIePOTHBINCKENET, PyHKIIMOHAIBHASTPYIIIA,
paIuKaI, U30MEPHUS,U30MEPHI, TOMOJIOTUIECKUNPSI,TO
MOJIOTH,YTJIEBOIOPOABI, KUCIOPOA-
Ha30TCcoACpKaIMeCOeTMHEHNS,0M0I0TMY€CKHAKTHB
HbIEBEIEeCTBA(YTIEBOIbI, ) KUPbI,0€JIKH ),MOHOMEP,TOJI
UMEDP,CTPYKTYPHOE3BEHO,BBICOKOMOJIEKYIISIPHBIECOET
WHEHUS,KPUCTAITTHYECKasIPEIIeTKa, THTBIXUMUYECKUX

peaxkun (OKHUCIUTEIIBLHO-
BOCCTAaHOBHUTEIBHEIE,YK30-
HWOHJIOTEPMHUYECKHUE,PEaKIIMM  HOHHOTO  OOMEHa),

pacTtBop,
AIEKTPOJIUTHI, HEIIEKTPOIUTHI,ANEKTPOIUTHIECKAS
JTACCOLIMALINS,OKUCIIUTEND,
BOCCTaHOBHTEIIb,
CKOPOCTbXUMUYECKOUPEAKIINH, X
MMHUYECKOEPABHOBECHE ), TEOPUNU3AKOHBI(TEOPUSIXUM
WYECKOTOCTPOCHUS
opranndeckuxseumectBA.M.byTiiepoBa, Teopus




COOTBETCTBHE  pE3yJIbTATOB  I1ENsIM,  OILICHUBATH
PUCKHUIIOCIIEICTBUMICATEIBHOCTH;

- pa3BUBAaThKPEATHBHOEMBIIIJICHUETTPHUPEITICHUKU3H
€HHBIX MPOOIIEM
JIPO76)6a30BBIenCCIEIOBATEILCKIEICHCTBHUS:

- BJIaJ€ThHABBIKAMUYUYEOHO-
HCCIIE0BATEIbCKOMUIIPOCKTHONIEATEIbHOCTH,HABBIK
aMUpa3pelIeHUSTPoOIIeM;

- BBIABISATBIPUINHHO-
CJIEICTBEHHBIECBI3MMAKTYaIN3UPOBaTh3a/1a4y, BbIIBUT
aThIUINOTEe3yeepelIeHNs, HAXOJIUTh apryMEHThl IS
JI0OKa3aTeIbCTBACBOUXYTBEPIKICHH,3a/1aBaThIIapaMeT
PBIMKPUTEPUHPEIIICHUS,

- AQHAJM3UPOBATHIIOIYYEHHBIEBXOIEPEIICHUA3ATAUUD
€3yJIbTaThl, KpUTUYECKUOIICHUBATHUXI0CTOBEPHOCTb,
MPOTHO3UPOBATH UBMEHEHNE B HOBBIXYCIOBUSIX;

- YMETbIEPEHOCUTH3HAHUSBIIO3HABATEIbHYIOUIIPAKTH
YECKYI00JIaCTHKU3HEIEITeIIbHOCTH;

- YMETBUHTETPUPOBATH3HAHUSIU3PAZHBIXIIPEIMETHBIX
o0JiacTel;

BBIJIBUTAaTh HOBBIC HECH, MTPEIJIaraTh
OPUTHHAJIBHBICTIONXO BN PEIISHHS ;CTTIOCOOHOCTHUX
HCII0JIb30BaHUSBIIO3HABATECIbHOMMCOIIMAILHOMIT
pPaKTHKE

AIEKTPOTUTHICCKOU JIUCCOILAIINH,
nepuoanyeckuiizakon JI[.MI. MeHneneeBa, 3akoH
COXpaHEHUS

MacCChl),3aKOHOMEPHOCTH, CUMBOJIMYECKUHAZBIKXUMHU
u,(pakTooruyeckue  CBEAEHHMS O  CBOMCTBaX,
COCTaBe,M0Iy4YeHUMNOE30ITaCHOMHUCTIOIH30BAHUHBAK
HEeUITMXHEOPTaHUYECKUXHOPTraHUUYECKUXBEIECTBBO
BITYUNPAKTUYECKOUIESI TENIbHOCTUYEIIOBEKA;

- YMETh BBISBIATH XapaKTEpHbIE MPU3HAKU U
MB3aUMOCBSI3bU3YUYEHHBIXITOHSATU N, IPUMEHSITHCOOTBE
TCTBYIOIIUETOHATUATPUONUCAHUUCTPOCHUSIUCBONCT
BB3aMMOCBSI3bU3YYEHHBIXTOHSATUN, IPUMEHSATHCOOTBE
TCTBYIOIIUETOHSATUANPY OMUCAHUM CTPOCHUS U
CBOICTB
HEOPraHUYEeCKUXUOPTraHUYECKUXBEIIECTBUNXIIPEBPA
IIEHU I ; BBIIBIISITEB3aMOCBA3bXUMHUYECKUX3HAHUUCIT
OHSTUSMUUIIPEACTABICHUSIMUIPYTUXECTECTBEHHOHA
YUHBIX IPEAMETOB;
[TP63yMeThUCTIONIB30BAThHAUMEHOBAHUSXUMUYECKU
XCOEIMHEHUUMEK TYHAPOHOTOCOI03aTEOPETUUECKOM
UTIPUKIATHONXUMUUUTPUBHUAIFHBICHA3BAHUSIBAXKHE
[TMXBEIIECTB(3THIICH,alle THIICH, TNIHIIEpHH, peHOII, (o
pManbaeru, yKCyCHassKUCI0Ta, IIUIUH, yrapHbIiras,y
TJIEKUCIBIATAa3,aMMHAaK, ralieHassn3BeCTh, HeraleHas i
3BECTh,TUTHEBASACOAUIPYTUX),COCTABIATH()OPMYJIIbI
HEOPraHMYECKUXUOPTaHMYECKUXBEIIECTB, yPABHEHUS
XUMHUYECKUXPEAKIINH, OOBSACHATH HUX  CMBICI;
MOJTBEPK/IaTh
XapaKTEepHbIE XHUMHUYECKHE CBOWCTBA BEIIECTB




COOTBETCTBYIOIIMMHUIKCIEPUMEHTAMUU3ANIUCSIMUAYPA
BHEHUNXUMUYECKUXPEAKIIHIA;

YMETbYCTAaHABIUBATHIIPUHAAIEKHOCTbH3YYCHHBIXHE
OPraHUYE€CKUXUOPTraHNYECKUXBEIIECTBKONPEICIICHH
BIMKJIACCAMUTPYTIIaMCOEINHEHNMN, XapaKTEPU30BaTh
HMXCOCTaBUBAKHEUIITUECBOMCTBA;0NPEACISI TbBUIBIXH
MHUUYECKUXCBSI3CH(KOBaJICHTHAS, HOHHAS, METAJTUUECK
ast, BOJIOPOJIHAS ),

TUMBIKPUCTAIITAYECKUX

PEIIETOK

BEIIIECTB;KJIacCU(HUITUPOBAT
bXUMHUYECKUEPEAKIINY;

c(hopMupoBaTHIPEACTABICHUA :0XUMUUECKONCOCTABI

SIIOIIEMECTECTBEHHOHAYYHOMKAPTUHBIMUDA, posn
XMMHM B TO3HAHUM  SIBJICHUWA  TNPUPOIBI,
B(hopMHpoBaHUU MBIILJICHUS 151 KYJIbTYPBI

JUYHOCTH,ee(YHKIIMOHATBHOUTPAMOTHOCTH, HEO0X 0T
MMOWJISI  pPEIIEHWs  NPAaKTUYECKUX  3aJady |
HKOJIOTUYECKHOOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO UIIPUPOJHONCPEAE;
[TP64yMeTbIPOBOIUTHPACUETHITOXUMUYECKIUM
dbopMmynaM M ypaBHEHHUSIM XUMHYECKUXPEAKIUN C

HCII0JIb30BaHUEM bu3nIeCcKux
BEJIMYUH,XapaKTePU3YyIOIIUXBEIECTBACKOINYECTBEH
HOWCTOPOHBI: MAaccCHl, o0beMa(HOpMaIbHbIS

yCHOBI/I}I)FaSOB,KOJ’II/I‘-IGCTBaBeH_[eCTBa;I/ICHOJ'H)SOBaTI)C
I/ICTGMHI)IGXI/IMI/I‘-IGCKI/IGSHaHI/IHI[HHHpI/IHHTI/IﬂpeHIeHI/Iﬁ
BKOHKPCTHBIX’KU3HCHHBIXCUTYAIlUAX,
CBA3AaHHBIXCBCIICCTBAMUHUUXIIPMMCHCHUCM
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OKO2. BoOnacTuiieHHOCTUHAYYHOTOITIO3HAHUS : [IP6 3 yMerb TIUJIAHUPOBATH W  BBINOJHATH
Hcnonp3oBath JIPO4 cpopmMupoBaHHOCTH MUPOBO33pPEHUS, XUMHYECKUI DKCIIEPUMEHT (mpeBpareHus




COBpPEMEHHBIEC
CpeACTBaIoOnCKa,a
Haau3a

"
UHTEpIpeTaluUun
HpopManuu

"
uH(}OpPMaIIMOHHBI
€ TEXHOJIOTUH
JUISIBBITIOTHEHUS3
agad
npodeCCHOHAJIbH
ONJEATENIbHOCTH

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSIHAYKM W OOIIECTBEHHOW  MPAKTUKH,
OCHOBAaHHOT'O
HANAJIOTEKYJIBTYP,CTIOCOOCTBYIOIIETO0CO3HAHUIOCBO
ero MecTa
BITOJIUKYJIETYPHOMMHMPE;CO
BEPIICHCTBOBAHUEA3BIKOBONNINTATEIIHCKOUKYIBTYPHI
KaKCPEJICTBAB3aUMOJICHCTBUS MEXKIy JIOJbMH U
TTO3HAHMS
MUPa;0CO3HAHNECTICHHOCTHHAYYHOUIEATETbHOCTUTOTO
BHOCTBOCYIIECTBIISATHIIPOCKTHYIOUUCCIIEIOBATEIECKY
10 JIEATETHbHOCTh HHINBHUIYAIHHO UBTPYIIIIE
OBnaneHue YHUBEPCATHHBIMA
y4eOHBIMUTIO3HABATETbHBIMHUICHCT
BUSIMU
MPO04B)paboTacurdopMamuei:
- BIIAJCThHABBIKAMUTIONYYEHUSHH(POPMATTUAUZUCTOY
HUKOBPA3HBIXTUIIOB,CAMOCTOS TETLHOOCYIIECTBIIATHIIO
WCK,aHaJIN3,CHCTEMATU3 AN IONMHTE PIIPE TAITUIONHGOP
MaIlMMPA3THIHBIXBHI0BU( OPMITPEACTABICHHS
- co3maBaTh TEKCTHI B Ppa3IMYHBIX (QopmaTax ¢
y4eTOMHA3HAYCHUSMH(POPMAITMUHIICIICBOHAYTUTOPHH,
BBIOMPASONTUMATHEHYIO() OPMYTIPEICTABICHUSUBA3Y ATl
U3aIiu;
- OIICHUBATHJIOCTOBEPHOCTH,IETUTUMHOCTHEHH(OPM
aIli,eeCOOTBETCTBUEIIPABOBBIMHUMOPAIIBHO-
TUYCCKUMHOPMAaM
- HCTIOJIb30BaTh CPeICTBA HH(POPMAIMOHHBIX
WKOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B
PENICHUMKOTHUTUBHBIX, KOMMYHUKATHBHBIXU

OPTraHUYECKUX BEIIIECTB npu HarpeBaHuH,
MOJIYYEHUEI TUIICHAUN3YYEHUEETOCBOMCTB,KaUeCTBEH
HbIEpeaKIMMHAATbACT b, KPaXMall, YKCYCHYIOKHUCIIO
Ty;A€HATYpaIUsI0EeTKOBIPUHATPEBAHU Y, IIBETHBIC
peaKuu OCIIKOB;
MIPOBOAUTHPECAKITUMUOHHOT00OMEHA,0NIPEACTIAThCPE]
YBOJAHBIXPACTBOPOB,Kau€CTBEHHbIEpEAKIIMUHACYIb(]a

T-, KapOoOHaT- u XJIOpUJ-aHUOHBI, Ha
KaTHOHAMMOHHUS ;peIIaThb3KCIEPUMEHTAIbHBIE3aJaun
moTeMam "Metamuiel" U "Hemeramnel") B

COOTBETCTBUHCIIPABUIAMUTEXHUKNOE30IMACHOCTUIIPU
00pallleHUHCBEECTBAMUUIA00PATOPHBEIMOOOPYA0BA
HUEM;IPEICTABISATHPE3YIbTaTHIXUMUUECKOTOIKCIIED
MMEHTaB(OpME3auCUypPaBHEHUHCOOTBETCTBYOIIUX
peakiuitndopMyIupoOBaThBBIBOILIHAOCHOBEITUXPE3
yIIbTATOB;
[TP66yMeThaHaATN3UPOBATHXUMUYECKYIOMH (pOpMaIiu
10, TOJIy4aeMYyH) M3 pPa3HbIX HCTOYHUKOB(CPEICTB
MaccoBoi nH(popMaIuu, cetb IHTEpHET UApyrue);
[1PO 4 BJIaACTh OCHOBHBIMH METOJaMU
HAy4YHOTOMIO3HAHUSBEIIECTBUXUMUYECKUXSIBIICHUM (H
a0roieHue, HU3MEpEeHHe,
HKCIIEPUMEHT,MOICIUPOBAHUE);
YMETBIPOBOAUTHPACUETHIIOXUMUYECKUM (popMynam
u ypaBHEHUSIM XUMUYECKUXPEAKIINMA c
UCII0JIb30BaHUEM buznIecKux
BEJIMYMH,XapaKTePU3YyIOIIUXBEIECTBACKOINYECTBEH
HOMCTOPOHBI:MACChI,00EMaHOPMATLHBICYCIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA; HCIOJIb30BaTh
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OpFaHI/ISaHI/IOHHI)IXSaI[a‘—ICCO6J'IIOI[eHI/IeM
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TpeOOBaHUNIPTrOHOMUKHU, TEXHUKHNOE30MaCHOCTH, TUT
UEHBI, peCypcocOepekeHusl, TPAaBOBBIX UITUUECKUX
HOPM,HOPMHUH(POPMAITMOHHOMN

0€30IacCHOCTH;
-BJIa/IEThHABBIKAMHUPACIIO3HABAHUSIU3AIIU THI
uHdopManuu, HGOPMALUOHHON
0€30IaCHOCTHINYHOCTH;

CUCTCMHBICXUMHNYCCKUC3HAHUAAJIAIIPUHATUAPCIICHU
ﬁBKOHKpGTHBIXH(I/ISHGHHBIXCI/ITyaHI/IﬂX,CB?ISaHHBIX
CBCIICCTBAMUHNHUXIIPUMCHCHUCM

OKO04.
DddexTuBHOB3A

MMO/JIEVCTBO

BaThb U paboOTaTh

BKOJIJIEKTHBEUKO

MaH/1e

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH
MCAMOOIPEIEIEHUIO;
MP030OBnaneHneHaBbIKaMUy4eOHO-
HCCIIEI0BATEIbCKOM, TPOEKTHOMHNCOIIUAIBHOUIESATEIh
HOCTU,;
OBnazieHHEeyHUBEPCAITBHBIMUKOMM YHUKATUBHBIMHIE T
CTBUSIMMU:
JIPO76)coBMeCTHASIIEATEIBHOCTD:
MMOHUMATBUHCITONB30BaThIIPEUMYILIECTBAKOMAHAHON N
WHJMBUIYaTbHOUPAOOTHI;
- NPUHUMATBLEINCOBMECTHOUIESITETbHOCTH,OPTaHU3
OBBIBATh W  KOOPAMHHUPOBATH  JACHUCTBUSA IO
€€IOCTHKEHU IO :COCTaBIAThIUIAHACUCTBUM, pacIipe e
SITHPOJIUCYYETOMMHEHUIY4aCTHUKOBOOCY K AaThPe3y
BTATHICOBMECTHOU palOTHI;
- KOODAUHUPOBATb W  BBINOJHATH  paboOTy B
YCJIOBUSXPEATBHOT0,BUPTYATbHOTOMKOMOMHUPOBAHHO
TOB3aMO/CHCTBHUS,
OCYIIECTBIISITHIIO3UTUBHOECTPATETMUECKOECTIOBEIE
HUEBPA3JINYHBIXCUTYALUSIX, IPOSIBIATETBOPUECTBOUBO
oOpakeHue,0bI TBMHUITUATUBHBIM
OBJ1aIcCHUEYHUBEPCAITBHBIMUPET YIS THBHBIMUIECH

[TP63yMeThIIIaHUPOBATHUBBITOTHATXUMUYECKUIIKC
MepUMEHT(MPEeBPAIICHUSOPTAaHNIECKUX BEIIECTB IPHU
HarpeBaHUU,

MOJIy4YEHUEI TUIICHAUN3YYEHUEETOCBOMCTB, KaUeCTBEHH
bIEpEaKIIUMHAATBACTUIbI, KpaXMall, YKCYCHYOKUCIIOTY;
neHaTypanus0eIKOBIPUHATPEBAHUU, IBETHBIEPEAKIIH
HOEIIKOB;TPOBOIUTHPEAKITMMMOHHOT000OMEHA, OTIPE e
SITHCPENYBOTHBIXPACTBOPOB,Kaue€CTBEHHBIEPEAKIITHA
cylb(at-,KapOoHAT-UXJIOPU-
AQHUOHBI,HAKATHOHAMMOHWUS,

P65 pemaTh AKCIEPUMEHTAIbHbIC
3agaunnoTeMaM' " Metaiuibl 'u'" HemeTasibl 'BCOOTBETC
TBUH c MIpaBUIaMHU TeXHUKH
0e30MmacHOCTUITPHOOpaIIEHUUCBEIIIECTBAMUMIA00paT
OPHBIMOOOPYIOBAHUEM;[TPEICTABIATHPE3YIbTATHIXH
MUYECKOTOAKCTIEPUMEHTABPOPME3ATUCUYPABHEHHIIC
OOTBETCTBYIOIIUXPEAKITUUUPOPMYTUPOBATHBHIBOIBI
HAOCHOBEATUXPE3YIHTATOB
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CTBHAMMU:
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MPO2r)npunstueceOauapyruxiroaei:

- IPUHUMATbMOTUBBIMAPTYMEHTBIIPYTUXITIOAeHITpUaH
anu3epe3yabTaTOBIEITELHOCTH;

- IPU3HABATHCBOCTIPABOUIIPABOAPYTUXITIOICUHAOIINO
KU,
Pa3BUBATHCIIOCOOHOCTHIIOHUMATEMUPCTIO3ULIUUIPY
roro 4eJoBeKa

OK 07. JIP14B0061acTUIKOIOTUUECKOTOBOCIIUTAHUS [TP61cdhopmupoBaThIIpeACTABICHUS :0XUMUYECKONC
CopericTBOBaTh - c(hOpMUPOBAHHOCTHIKOIOTMYECKONKYIBTYPBLIIOHH | OCTABIIAIONICHECTCCTBCHHOHAYYHOMKAPTUHBI ~ MHpa,
COXPaHEHHUIOOK MaHUEBIUAHUAACOLNAIBHO-DKOHOMUYECKUXIIPOLIECCOB | pOJIM XWMHHM B TIO3HAHUUW SIBICHUUIPHUPONBI, B
pyXarouein Ha COCTOSIHHE MPUPOAHOU U | ¢GopMHUpOBaHUHU MBIIIJIEHUS 151
cpensl, COLIMATIBbHONCPEIBI,0CO3HAHUETTI00IBHOTOXapaKTepa | KyJIbTYPBUIMYHOCTH,ee()YHKIIMOHATLHOUTPAMOTHOCT
pecypcocoepex HKOJIOTUYECKUXIIPOOIIEM; U,HEOO0XOUMOM NI pelIeHUsl MPaKTHUYEeCKUX 3a]a4y
CHHUIO, - IUIAHUPOBAHUEHNOCYIIECTBICHUEICUCTBUNBOKPYKA | HMAIKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIIEGHHS K
OPUMEHATB3HAHU | IOIIEHCPEIeHA0CHOBE3HAHUALIEIEHYCTOMUMBOIOPa3BU | CBOEMY3I0POBBIOH MPUPOTHOMCPEIE;
s TS YEJIOBEYECTBA; [TPGSymeTbcOOMI0AaThIPABUIIA3KOIOT HUECKULIEIECO

00 | aKTHBHOCHETIPUATHEICHCTBUHI, IPUHOCAIIMNXBPEIOKPY | 00pa3HOTONOBEICHUABOBITYUTPYAOBOHIEATENbHOCTH
U3MEHECHUH XKarolencpene; B Hemsx COXpaHEHUs CBOETO
KJIMMaTa,IpUH - YMEHHUENPOTrHO3UPOBATHHEOIArONPUITHBIEIKOJIOTH | 3I0POBBSIHOKPYKAIOMEHTTPUPOTHONCPEIBI; yIUTHIBAT
IUIBIOEPEXIIN YECKHUETNOCIIEICTBUANIPEANIPUHUMAEMBIX IEMCTBUI,IIPE | bOMMACHOCTHBO3/IEUCTBUSHAKUBBICOPTAHU3MBIOTIPEIE
BOT'OIIPOU3BOJ JTOTBpaIlaThbUX; JICHHBIXBEIIECTB, IOHUMAasiCMBICIITIOKA3aTENANPE1eIb
cTBa,»ppextu - pPacCIIMPEHUEONBITAAEATEIBHOCTUIKOJIOTNYECKOWHAI | HOMJOMYCTUMOMKOHIICHTPAIIUU
BHO PaBIEHHOCTH;
JIECTBOBATH MP 03 osBnageHue HaBBIKaMU y4eOHO-

B | HCCJIEAOBATEIBbCKOU, TPOCKTHOMMCOLIMATIbHONICATEIIbH
Ype3BbIYANHBIX OCTH;
CUTYyaIUAX
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IIK1.1.
OO0pabatsiBa
THIICPBUYHBI

e
OyxrajitepcKkue;y
OKYMEHTBI

3HATB!

NOHATHE W KIACCU(PUKALHUIO OCHOBHBIX
CPENCTB; OLIEHKY M NEPEOLIEHKY OCHOBHBIX
CPEICTB; YYeT IOCTYIUIEHUS OCHOBHBIX
CPEeICTB; YYeT BBIOBITUS W  apeHJbl
OCHOBHBIX CpEJCTB; y4Ye€T aMOpPTHU3aLUU
OCHOBHBIX CpPEJCTB; OCOOCHHOCTH yueTa
apeHJIOBaHHBIX M CIAHHBIX B AapeHIy
OCHOBHBIX CPEJCTB; NOHSITUE U
KJ1acCU(UKALUIO HEMaTEpHAIbHBIX
aKTUBOB; YYE€T NOCTYIUICHUS WU BBIOBITHS
HEMaTEepPHAIbHBIX AKTHUBOB; aMOPTHU3ALNIO
HEMaTEPHAIbHBIX aKTUBOB; yuer
JOJITOCPOYHBIX WHBECTHULINI; yuer
(PMHAHCOBBIX BJIO)KEHHI M LIEHHBIX OyMmar;
y4eT  MaTepHaIbHO-IIPOU3BOJICTBEHHBIX
3aI1acoB: IOHSATHE,

YMETh:3aHOCUTBAAHHBICTIOCTPYIIITUPOBAHHBIMAOKYM
€HTAaMBPETUCTPHIOYXTaITEPCKOTOyUeTa;

nepe1aBaTh IEPBUYHBIE OyXTaITEPCKUEIOKYMEHTHI
nepeaaBaTblIepBUYHBIEO yXTaNTEPCKUEIOKYMEHTHIBIT
OCTOSIHHBIMapXUBIIOMCTEYEHUNYCTAHOBIEHHOT O
CpPOKa XpaHECHHUS;

UCIIPABIATHOIINOKUBIIEPBUYHBIXO yXTadTEPCKUXTOK
YMEHTax

B
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2. CTPYKTYPAUCOJEPKAHUEOBIIEOBPA3OBATEJIBLHOI
ANCIUIIJIMHBI«<XUMHU S »
2.1 O0beMIMCUMIINHBINBHABIY4e0OHOHPA0OTHI

BuayueoHoipadoThI O0BbeMBUacax
O0bemMo0pa3oBaTEJIbHONIIPOrPAMMBLIUC U ILIMHBI 72

B T.4.

OcHoBHOecoaep:KkaHHue 72

BT. 4.:

TEOPETUYECKOCOOyUCHHE 30
MPaKTUYECKUE3aAHATUS 16
1a00paTOPHBIC3AHATHS 24
[IpodeccnoHaILHO-OPHUEHTHPOBAHHOECOAEPKAHHE
(copep:kaHHENPUKIATHOTOMOTYJISA)

BT. U.:

TEOPETUYECKOCOOYUEHHE )
MPAKTHYECKUE3aHITHS )
[Ipome:xyTouHasiaTTecTauus(1udGepeHIupoBaHHbI3aYET)
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2.2TemaTnyecKUINJIAHUCOAEPKAHUEYYeOHOM TN CIIUTJINHBI

dopmupye
HanmeHnoBaHnue ConepxanneyuyeOHOroMmaTepuana(0CHOBHOEHIIPO(ECCUOHATBHO- O0beM | MbleKOMIT
pa3eIOBUTEM | OPUEHTUPOBAHHOE),JIa00PATOPHBIEMNIPAKTHYECKUE3AHATHS, IPUKJIATHONMOIYJ/Ib HacoB | eTeHuUU
1 2 3 4
OcHOBHOecoOIep:KaAHUE 72
Pa3znenl.OcHOBBICTPOEHHUSIBEIIECTBA 8
OcHoBHOecoaepxKaHHuE
Teopernueckoeodyuenue 2
CoBpeMmeHHassMoAenbcTpoeHus1aToMa. CUMBOJIMYECKUUA3BIKXUMHUHU . X UMUYECKUN
NEeMEHT. ONeKTpoHHas KoHpurypamus aroMa. Kiaccudukanus  XUMHUECKUX
Tema 3JIEMEHTOB(S-,p-,d- 2
1.1.Crpoe AJIEMEHTHI). BaleHTHBIEANEKTPOHBL. BaTleHTHOCTE. DNEKTPOHHASTIPUP OJTAXUMUYECKOMCBS3
HHACATOMO 1. DJIEKTPOOTPUIATEIbHOCTb. BUIBIXUMIYECKONUCB3H(KOBaJIEHTHASI,
B HMOHHAsI,METAJNIMYECKas1,BOJOPOIHAS )UCTIOCOOBIEC00pa30BaHNUS OKO1
XUMUHCCKHAX JlabopaTopHble3aHATHSA 2
AJIIEMEHTOB = v v
HTPHpOSIAXH Pemenue SajaHuii  HA WCIONB30BAHME XMMMMECKOH CHMBONMKM M  Ha3BaHMH
MIYECKOMCE COEAMHEHUUTTOHOMEHKIIATYPEMEKTYHAPOTHOTOCOI03aTEOPETUUECKOUUTTPUKIATHONXUMU
. UUTPUBUAIIBHBIXHA3BAHUNIJISICOCTABICHUAXUMUYECKUX(DOPMYIABYXaTOMHBIXCOETUHECHU
H(OKCUI0B,CYIb(UI0B, TUAPUAOBUT.II. )UAPYTUXHEOPTAHUUECKUX )
COEAMHEHUNOTAETBHBIXKIACCOB.
[IpakTryeckue3agaHusIHAyCTAaHOBICHUECBI3ZUMEKYCTPOCHUEMATOMOBXUMUYECKUX
AJIEMEHTOBUIIEPUONYECKUMU3MEHEHUEMCBOUCTBXUMUYECKIUXIIIEMEHTOBUUX
COEAMHEHUUBCOOTBETCTBUHCTIONOXKEHUEM [eprnoAnueCcKONCUCTEMBI.
Tema 1.2. OcHOBHOECOIEPKAHHE 2 OKO1
[Tepuonnueckuit
39KOH H I[IpakTHYecKHE3aHATHUS 2 OKO02
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Tabauna [lepuonnueckas cucrema  xumuueckux anemeHroB .M. Menzgeneesa.

JA.N.Mennen DOU3NIECKUHACMBICIT

eeBa [Tepunonnueckorozakona/l.ll.Menaeneea. 3akOHOMEPHOCTUN3MEHEHUSICBOUCTBXUMUYECK
UX3JIEMEHTOB,00pa3yeMbIXUMHUITPOCTHIXUCIOKHBIXBEIIECTBBCOOTBETCTBUUCIIONIOKEHUEM
xuMuieckorosneMenTasl lepuoanueckoricucreme. MUpOBO33pEHUECKOE 151 HAay4HOE
3HAYEHUE [Tepuonnueckoro 3aKOHa JAN. 2
Mengeneea.llporno3si/l.I.MenaeneeBa. OTKpbITUEHOBBIXXUMAYECKUXAJIEMEHTOB. Periie
HUCTPAKTUKO-OPUEHTUPOBAHHBIX ~ TEOPETUUYECKMX  3aJaHUM Ha  XapaKTEpPU3aALHIO
XUMHYECKUXAIIEMEHTOB«MeTaITnueCKre/HEMETAININYECKNECBOMCTBA, 3JIEKTPOOTPULIATEN
BHOCTbXUMHUUYECKUX AJIEMEHTOBBCOOTBETCTBUUCUX AIEKTPOHHBIM CTPOCHUEMH
MOJIOKECHUEMB
nepuondecKkorcucTeMexumuuecknxanemenTop/l.Mi.Menaeneea»

IIpodeccnoHaILHO OPUEHTHPOBAHHOE COleP:KaHUE (CoAepKaAHNe NMPUKJIATHOTO MOTYJIA)

DOxoHOMH4YeCKrEe (OCHOBHOECOAEP:KaHHe 2 OK 01, OK

OCHOBBI TeopeTnyeckoeodyyeHune 2 02,0K04,

YIpPaBICHUA (OCHOBHBIE TOHATHS YIIPABICHUS TEXHOJIOTHUYECKUMU MTPOLECCAMUA XUMUYECKUX, 2 OK 07,

HPCAIPUATUAMA |HehTeXUMHUCCKUX HOMOTEXHOIOTHUYESCKUX IMTPOU3BOACTB. OpraHu3alHOHHBIC CTPYKTYPBI 1K 1.1

XUMHHIECKOTO,  ImpeanmpusiTHii, CHCTEMBI yIpaBiIeHUs. TeXHOIOTHUECKHE CXEMBI, CTPYKTYpa CBsI3el

HEPTEXUMHUYECK TexXHOTOrMIECKUX anmnaparoB, UX B3aUMOJICHUCTBUE UB3AUMOBIIMSHUE, B3AUMOJCUCTBHUE C

Oro KOMIUIEKCa |OC
Paznen2. XuMuuecknepeakimu 12
OcHoBHOecoaepKaHHue 6

Tema TeopeTudeckoeodyyeHue 4

2.1.Tunbixu KnaccupukanussuTHIbBIXUMUYECKUXPEAKIIUICYYaCTUEMHEOPTaH MUE€CKUXBEIIECTB.

MHUUYECKUXPE CocraBrieHreypaBHEHUMPEAKIIUICOCTUHEHUS, PA3II0KEHHU S, 3aMEeIIIeHHS,00MEHa, BT. Y. PEaKIl

Ak WWATOPEHUSI, OKUCIICHUS-BOCCTAHOBIICHUS.
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YPaBHeHHH OKHCJICHHUS-BOCCTaHOBIEHUS. CTeneHb oKkucaeHus. OKUCIUTEIIb
HNBOCCTAaHOBHUTCIIb.

Cocrapienue u YpaBHUBAHUC OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
MCTOAOMOIJICKTPOHHOI'O Oamanca. OKHCIIMTEILHO-BOCCTAHOBUTEILHEIC pC€aKiru B
npupoac,IpOrU3BOACTBCHHBIXITPOLCCCAXMKU3HCACATCIbHOCTHOPIraHU3MOB

HpaKanecmle 3aHATHUA

KonnuectBeHHble OTHOMIEHUS B XUMUHA. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMUU
MPacCUeThl 110 YPABHEHUSIM XUMUYECKUX peakiuid. MoJib KaK €JMHHIA
KOoJIndecTBaBeniecTBa. MossipHas Macca. 3aKOHbI COXPAHEHUSI MacChl U SHEPTUH. 3aKOH
ABorajipo.MossipHbI00beMrazoB. OTHOCUTENBHASTIIIOTHOCTRIa30B. PacueThinoypaBHeH
UM
XUMHUYECKUXPEAKIUNCUCTIONB30BAHUEMMACCHI,00beMa(HOPMaIbHBICYCIOBHS )Ta30B,KOJIHY
€CTBABEIIIECTBA

OKO1

Tema 2.2.
DJEKTPOJIUTHYE
cKas
JIACCOLHAIINAS
MHOHHBIIOOME
H

OcHoBHOecoaepxKaHHue

TeopeaneCKoeoﬁyqune

TeopusianexkTpoauTudeckoiaruccounannm. IoHbl. D1eKTPOIUTHL, HEANEKTPOIUTHL. Peakiuu

MOHHOTO oOMeHa. CocraBnenue peakun MOHHOTO oOMeHa yTeEM
COCTABJICHUSMXIIOIHBIXMCOKPAILIEHHBIXMUOHHBIXypaBHEHUI. KUCIIOTHO-OCHOBHBIEPEAKIIUH.
3a/1aHUSIHACOCTABICHUEN OHHBIXPEaKLIUN

JlabopaTopHble3aHATHSA

JlaboparopHasipaboTa" TUNBIXUMUYECKUXPEAKITUN".
HccnenoBanneTHOB(ITOCOCTaBYUKOJIUYECTBYUCXOHBIXMOOPA3yIOIIUXCSABEIECTB ) UTIPHU3
HaKoBXxuUMUYeckuxpeakiui. [I[poBeneHrepeakiniinoHHOro0OMeHa, 0IIPeICIICHUECPEABIBO/T
HBIXPACTBOPOB.3a1aHUAHACOCTABICHUEUOHHBIXPEAKIUI

OKO1
OKO04
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KonTpoabHast

CtpoeHueBelecTBAuXUMHUUECKUEPEaKIIUU 2
paGoral
Pa3nen3. PacTBopsbI 4
Tema OcHoBHOecCOaepKaAHHE 4
3.1.I1onsr
ne IIpakTHYeCcKHE3aHATHUS 2
opacTeopa PacTBOpeHne  Kak  (PU3MKO-XUMHUYecKuii  mpomecc.  PactBopel.  CrocoObl OKO1
X MPUTOTOBIECHUSIPACTBOPOB.PacTBOpuMOCTh. MaccoBas1oasipacTBOpeHHOT OBelecTBa. CMbI OK
CJINOKA3aTeNSITPEACIbHOI0MYCTUMOMKOHIIEHTPAIIMMHETOUCTIONb30BAHUEBOIIEHKEIKOJIOTH 5 gZOKO
YeCKON0e30aCHOCTH.
[IpaBuiia 3KONOTMYECKH 1I€JIECOO0PA3HOr0 TOBEJAEHUS B OBITY U TPYIAOBOH
NEeATEeIbHOCTUBIEIAXCOXPAHEHUSICBOCTO3/I0POBBINOKPYKAIOIIEHITPUPOTHONCPEIBI;0T1AC
HOCTh
BO3JIECTBUSHAKUBBICOPTaHU3MBIOIIPEACTICHHBIXBEIIIECTB.
Pemennenpaktuko-
OPUEHTUPOBAHHBIXPACUETHBIX33IAHUITHAPACTBOPHI, UCTI0JIb3YEMBIEBOBITOBOMUIIPOU3BOACT
BEHHOWIESITEIbHOCTUYEJIOBEKA
Tema 3.2. JlaGopaTopHble3aHATHSA
Hccnenosanne | JlaGoparopHaspa6ora«II[pHrOTOBICHHEPACTBOPOB.
CBOJCTB [IpurotoBneHnepacTBOPOB3aIaHHOM(MACCOBOH, % )KOHIIEHTPAIIUU(CTIPAKTUKO-
pacTBOpOB OPUEHTHUPOBAHHBIMUBOIIPOCAMU )MOIIPEAEITICHUECPEIBIBOITHBIX PACTBOPOB.
PemiennesaauHanpuroToBIeHUEPACTBOPOB
Paznend. CTpoeHnencBOiCTBAHEOPTaHNYECKUXBEIIECTB 16
Tema 4.1.
OcHoBHOecoaepKaHue 4
Knaccudukanus,
Zlfliee}il?ewypan TeopeTudyeckoeodyyeHue 2
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HEOPTraHUYECKH
XBEIIECCTB

[IpenmetHeoprannyeckoiixumun. Knaccudukanusaeoprannueckuxseniects. [ Ipocteiencin
0’HbIeBeIeCcTBA. OCHOBHBIEKIACCHICI0KHBIX BEIIECTB(OKCUBI, TUAPOKCHIBI,

KHUCJIOTBI, CONN). B3aMMOCBS3b HEOPraHMUECKUX BEIECTB. ATpEraTHbIE
coctostHusiBeniecTBa. Kpucramnnueckue u amopdHsie BemiecTBa. TUIIbI
KPUCTAJUIMYECKUX PEIIETOK(ATOMHAsI, MOJIEKYJIIPHAS, NOHHAS, METAJUIMYECKAs ).
3aBUCUMOCTh (PU3UYECKUX CBOMCTBBEILIECTBA OT THUIA KPUCTALNTMYECKOUN PEIIETKH.
3aBUCUMOCTb XUMUYECKOU
AKTUBHOCTHUBEIIECTBOTBUaXUMHUYECKONCBA3ZUUTUIIAKPUCTAIIINYECKOpemeTKu. [ [ppuunn
Bl

MHOT000pa3usIBEIECTB

HpaKTI/I‘IeCKI/Ie3aHHTI/IH

HomenknatypaHeopraHn4ecKnXBeIeCTB: HA3BAHUEBEIECTBANCXOAAN3UX
XUMHUYECKOU(POPMYIIBIMIUCOCTABICHUEXUMUYECKOU(POPMYITBIMCXOITM3HA3BAHUSBEILIECTBA
o MexayHapoaHo(MIOITAK)unntpuBrnatbHOMHOMEHKIATYPE.

Pemienne mpakTrueckux 3ajjaHuii Mo KiaccuUuKaluu, HOMEHKIAType U
XUMHUYECKUM(POpMyIaMHEOpraHUuYeCKUXBEIECTBPA3IMUHBIXKIIACCOB(YrapHbINras, yrieKuc
JIBIA

ra3,aMMHaK,TalleHassu3BECTh, HErallICHASIN3BECTh, TUThEBASICOAANIPYTUX ) HA3bIBATh

U COCTaBISATh (POPMYJIBI XUMUYECKUX BEIIECTB, OMPEACIATh NPUHAMICKHOCTD K

kiaccy. UctounnkuxumuyeckonHpopmanun(cpeacremaccoBoinnopmanuu,cetb MaTEp
Hetuapyrue).[lonckunpopManunona3BaHusIM, UIeHTUPUKATOPAM,CTPYKTYPHBIM

dbopmynam.

Tema
4.2.Du3uke-
XUMHUYECKHE
CBOMCTBA

OcHoBHOecoaepKaHHue

TeopeaneCKoeoﬁyqune
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HCOPTaHNICCKUX
BCIICCTB

Mertannel. O6mue pu3nyecKkue 1 XMuMUUECKHUEe CBOMCTBA METAJLIOB.
CnocoObinonyyeHusi. 3Ha4Y€HUE METAJIJIOB U HEMETAJVIOB B IPUPO/IE U
KUA3HENIESITETbHOCTUYEIOBEKA U OpraHn3MoB. Koppo3usi MeTaJuIOB: BUIbI
KOPPO3UH, CIIOCOOBI 3alIUTHIMETAINIOBOTKOPPO3UHU

HemeTtamnbsl. O6umepuznueckuenXxuMuuecKuecBoicTBaneMeTauioB. TunnaHeie
cBoiictBa HeMeTaiioB IV- VII rpynn. Knaccudukanus u HOMEHKIATypa
coeMHeHuHeMeTai0B. KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOBBIIPUPO/IE.

HpaKTI/I‘IeCKI/Ie3aHHTI/IH

XUMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECCTB
(OKCH OB, THAPOKCUIOB, KUCJIOT, COJEU U Ap.). 3aKOHOMEPHOCTHU B U3MEHECHUH
CBOMCTB MPOCTHIXBEIIECTB,BOIOPOIHBIX COCTMHEHHUH,BBICIITUXOKCHIOBUTHAPOKCUIOB.

JlabopaTopHble3aHATHSA

JlaGopaTopHas padota «CBolCcTBa METAIOB». B3anmoaelcTBHE METAJIIOB C
BOJIOM,aTAKXKE C pACTBOPAMH COJIEW U PaCTBOpAMU KUCIOT. B3anmopaencTeue cepHoil U
a30THOMKHUCIOTCMEBI0. COCTABIEHUEYPABHEHUMXUMAUECKUXPEAKIINICYIaCTUEMITPOCTBIX
u

CJI0KHBIXHEOPTraHMYECKUXBEIIECTB:METANIOBUHEMETAIIIOB;OKCHIOBMETAIIIIOB

OKO1
OKO02

Tema 4.3.
Nneatudukarus
HEOPraHWYeCKHU
XBEIIECTB

OcHoBHOecoaepKaHHE

[\9)

JlabopaTopHble3aHATHSA

\®}

JlaboparopHasipaboTta«nenTudukanusiHeOpraHM4eCKUXBEIIECTBY.

Pemienne SKCrepUMEHTAIBHBIX 3a7ad4 IO XHMMHYECKUM CBOMCTBaM METaJJIOB
MHEMETAJIJIOB,TOPACTIO3HABAHUIOUTIONYYEHUIOCOE TMHEHUME TaNIOBUHEM T

JIOB.

Nnentudukaims HeOpraHM4eCcKnX BEIIECTB C UCIOIb30BaHUEM UX (DU3UKO-

XUMUYECKUXCBONCTB,XapaKTEePHBIX

KauecTBeHHbIXpeaknil. KauecTBeHHBIEpeaKIIMMHACYIB(AT-,

KapOOHAT-UXJIOPUI-aHUOHBI, HAKATHOHAMM OHUS

KonTpoabHast
pabora2

CBOMCTBAaHEOPTraHMYECKUXBEIIIECTB

OKO1

19




Pa3znenS. KunernueckuentepMognHaMUu€CKUE3aKOHOMEPHOCTUIIPOTEKAHUSAXUMUUECKUX 6
peaKIun
OcHoBHOecoaepKaHUE 4
TemaSl.1
Teopernueckoeodyuenune 4
CxopocThxu
MIYECKHXDE CkopocTh  peakuuH, €€ 3aBUCUMOCTh OT Pa3jdu4HbIX (AaKTOPOB:  MPHUPOJIBI 2
B pearupyronXBenIeCTB,KOHIIEHTPAlMUPEArup YoM XBEIECTB, TEMIIEPATYPBIUILIONIAIUPE
' aKIIMOHHOUMOBEPXHOCTHU. TeroBbied () PEeKTHIXUMHUUECKUX PEAKIIHI. IK30-
XUMHYECKOE
UAHOTEPMHUYECKUE, PEAKITUU.
paBHOBECHE .
OG6paTuMoCTb peakiuil. XMUMHYECKOE PABHOBECUE U €r0 CMEIIEHUE MO/ OKO1
JNEeUCTBUEMPA3IUYHBIX (PAKTOPOB (KOHILIEHTpAIUsl PEAareHTOB WM MPOJYKTOB PEAKIIUH, OK 02
JaBJICHHUE, TeMIIEpaTypa)IIs1CO3IaHUSIONTUMAIIBHBIX YCIOBUM MPOTEKAHUIXUMUYECKUX
npoueccoB.l IpunmunJlelllaTense
JlaGoparopHasipabora 2
JlaGopaTopHaspadoTa«CKOpOCThXUMHUECKUXpeaKIuii. CMeIIeHUeXUMHUIYECKOTOPABHOBEC
vsi» PellieHnenpakTuKo-
OPUEHTUPOBAHHBIX3aJaHUHAaHATN3(PAKTOPOB, BIUAIOIIMXHAU3MEHEHUECKOPOCTUXUMUYE )
CKOMpEaKIMHU,BT.Y.CIIO3UITUUIKOIOTMYECKH 1[€JIECO00pa3HOr0 TMOBEACHUSI B OBITY U
TPYIOBOM  JEATEIBHOCTH B  IEJISIXCOXPAHEHMSICBOETO  3J0POBbS  HMOKPYXKAIOIIEH
MPUPOTHONCPEBI.
PeniennenpakTuko-opueHTUPOBAHHBIX3aJaHUHAIpUMEeHEeHuenpuHIunalle-
[[TaTenpeqIaHAX 0K ACHUSHATPABICHUSICMEIIICHUS
Pa3nen6. XuMUSABOBITYHIIPOU3BOACTBEHHOHIEATEIHLHOCTHY JIOBEKA 6
Xumus B OCHOBHOECO/IEPKAHNE 6 OKO1
ObITYH Teoperuueckoeobydenue 2 OKO02
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IIPOU3BOJCTBEH Hogelimme 1ocTHKeHUS XUMUYECKOW HAYKH U XUMUYECKOU TEXHOJIOTHH. OKO04
HOU Ponbxumun B oO0ecrieueHNH SKOJIOTHYECKOM, SJHEPTreTUUEeCKOM U MUIIIEBOM 0KO7
NEeATEeTLHOCTH 6e3omacHOCTH, pa3BUTHIME TUIIUHGL. [ [paBuIanonckanananm3axuMudecKonnHbopma
YeroBeKa UHH3
Pa3TUYHBIXUCTOYHUKOB(HAyIYHASTNydeOHO-
HayYHasUIUTEPATYpa,cpeicTBaMaccoBoiinHpopmanmu,ceTb IHTEpHET)
IpakTHYecKue3aHATHSA
[lonck ¥ aHanM3 KEHCOB O TNPUMEHEHHH XWMUYECKUX BEIIECTB W TEXHOJOTHHA C
yaeToMOyayuieinpodeccuonanbHON NeATEeIbHOCTU noTeMaM: KpackH,
UCTOYHUKUIHEPTHH,0praHUYeCKHEUMHHEPATbHBICY100pEHHSI, IEKapCTBEHHBIEBEIIECTBA,0
BITOBASIXHMHSI.
3amwmra: IlpencraBieHure pe3ynbTaTOB pelleHHs KeicoB B ¢GopMe MHUHHU-IOKIaaa
CIIPE3CHTAIUECH
Paznen?. CTpoeHHeuCBOMCTBAOPIraHUYECKUXBEIIECTB 24
OcHoBHOecoO/IepKaHHe 6
TeopeTuueckoeodyueHue
Tema 7.1. [losiBieHWe ¥ pa3BUTHE OpraHUYECKOW XWMUW Kak Haykw. [Ipeamer
Knacenduranus | onrapnueckoiixumim. MecTon3Ha e HHEOPraHIYECKOI X IMUMBCHCTEMEECTECTBEHH OK 01
CTpOCHHUC BIXHAYK.
MHOMCHKJIATYPA | X yiMiuecKOeCTPOSHUEKAKIIOPS T0KCOSAMHEHUSIATOMOBBMOJIEKYIECOTTIACHOUXBAJICHTHOCT
OPTaHUHICCKUXBC | 11 OCHOBHBIEIOIOKEHUATCOPHUXMMHYECKOTOCTPOCHUSIOPTaHNnYECKIXCOeTUHEHUIHA. M. by
IIECTB

TIAEPOBA. Y TIIEPOAHBICKEIETOPraHNYE€CKOMMOIEKYJITBI. 3aBHCUMOCTHCBOMCTBBEIIECTBOTXHU
MuuyeckoroctpoeHusiMmonekyia. Mzomepusiunzomepsl.  [loHsitTue 0  PyHKIMOHAIBHOU
rpyIme. Papukani. [IpuHUMTIBL
KJIaCCU(PUKAITUMOPTaHNYECKUXCOEIMHEHN . M ex TyHapOoHASHOMEHKIIATYPAUTIPUHITUTIBI
HOMEHKJIaTypbloprannueckuxcoeanHeHu. [louatTrueo0a3oTconeprammx

COEMHEHUSX, OMOJIOTHYECKHN aKTUBHBIX BEIIECTBaX (YriaeBOJax, xKUpax, OeiaKax u
JIp.),BBICOKOMOJIEKYJISIPHBIXCOETUHEHUAX(MOHOMED,MOJTUMED,CTPYKTYPHOE3BEHO )

HpaKTI/I‘IeCKI/Ie3aHHTI/IH
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HomenknaTypaopraHu4ecKuXcoeIMHEHUHOT/AeIbHBIXKIIACCOB(HACKIIIIEHHBIE, HEHAC
BIIIIEHHBIEHAPOMATHYECKUEYTIIEBOAOPOIBL, CHUPTHI,(HDEHOIbI, alIbAETUIbI,
KETOHBI,KapOOHOBBICKUCIOTHIUAP. ) COCTABICHUETIONHBIXHCOKPAIIEHHBIX
CTPYKTYPHBIX (DOPMYJI OPTaHUYECKHUX BEIIECTB OTACIbHBIX KJIIACCOB, UCIOJIB3YS
MXHA3BaHUATIOCUCTEMATUYECKOMUTPUBHUAIbHOMHOMEHKIIATYPE(ITUIICH, alIeTHIICH,
ruiepuH,henomn,hopManbAerul, YKCyCHas s KUCI0Ta, IIUIUH). PacueTsinpocTeiimeihopmyn
BIOPTaHNYECKONMOJIEKYJIIBL, UCXOSIU3 SJIEMEHTHOTO cocTaBa(B%)

Tema 7.2.
CaoiicTBaopra
HHUYCCKHXCOE]T
MHEHUH

OcHoBHOecoaepKaHUE

14

TeopeaneCKoeoﬁyqune

Pusuko-
XUMHUYECKHUECBOUCTBAOPTaHMYECKUXCOEAMNHEHUMOTIETbHBIXKIIACCOB(OCOOEHHOCTH
Klaccu(puKalud U HOMEHKIATyphl  BHYTPM  Kjacca; TOMOJOTUYECKUH  psll
nodmasdopmyna;uzomMepus;hU3nIeCKUECBONCTBA; XUMUYECKUECBONCTBA;CIIOCOOBINIONYYE
HUS) :TIPEJICTbHBICYTIIEBOI0POIbl (ATKaHBIUIIUKIIOANIKAHbI ). [ OpeHneMeTaHaAKaKO IMHU30CHO
BHBIXMCTOYHUKOBTETIABIIPOMBIILIEHHOCTUHOBITY.

CBOIMCTBANIPUPOAHBIXYTIIEBOI0POI0B, HAXOKICHUEBIPUPOICUTTIPUMEHEHUEATIKAHOB;

- TpelesibHbIe YTIEBOJAOPObl (alKaHblu IUKIOANKaHbI). ['OpeHHe MeTaHa Kak OJuH
M30CHOBHBIXHCTOYHUKOBTEIIABIIPOMBIIIEHHOCTUUOBITY. CBONCTBAIIPUPOHBIXYTIIEBOIO0
POJIOB,HAXO0XKAEHUE BIPUPOJEH TPUMECHEHUEATKAHOB;

- HeTpe1eJIbHbIE(ATKEHbBI, AIKUHBIMATKAIUEHB )MaPOMATUYECKUEYTIIEBOIOPO/IBI.

l'openune anerusieHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU ISl CBapKU
UPE3KU METAIIJIOB
KHUCJIOPOJICOIepKAITUECOEAUHEHUSI (CTUPTHIU(PEHOIBI, KAPOOHOBBICKUCIOTHIUA (PUPHI,
aNbJAETUIBl U KETOHBI, XKUPBIL, yriieBoabl). [IpakTuueckoe
MPUMEHEHUEITUIICHTJIUKOJIS, TIulieprHa, penona. I [pumeHeHue popmalibieruia, alie Talibaer
nnaa,

YKCYCHOMKUCIOTHI. MBLTaKaKCOMUBBICITUXKAPOOHOBBIXKUCIOT. MOIOIIMEeCBOMCTBA

MbLIa

HpaKTI/I‘IeCKI/Ie3aHHTI/IH

OKO1
OKO02
OKO04
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CBOMCTBAOPTraHNYECKUXCOETUHEHUNOTIEIIBHBIXKIIACCOB(TPUBUATBHASIUMEXKTYHAPO
JTHATHOMEHKJIATypa, XUMUYE€CKHUECBONCTBA, CIOCOOBITIONYYEHHS )
MpeieIbHbIC (UTKAHBI U LIUKJIOATIKAHBI), HEIPEIEIbHbIE (AJIKCHBI, aJIKUHBI U
aJIKaJIMEeHbl )HaPOMATUUECKUEYTIIEBOOPOIbI, CIUPTHIN(EHOIBI, KAPOOHOBBICKUCTOTHINA ()
UpHI,
anbIETUbl U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI, BBICOKOMOJIEKYJIIPHBIE
COEIMHEHUA. 3aIaHUIHACOCTABICHUEYPABHECHUM XUMHUECKUXPEAKIIUNCYUYaCTUEMOPTaHUYE
CKMXBEILIECTBHAOCHOBAHUMUXCOCTABAN CTPOCHUSA
CocraBneHne CXeM peakuuii (B TOM YHCIE€ N0 NPEIIOKEHHBIM  ILENOYKAM
MIPEBPALLEHUN ), XapAKTEPU3YIOIINXXUMUYECKAECBONCTBAOPTAHNYECKUXCOECTMHEHUMOTAEN
BHBIXKJIACCOB,CIIOCOOBIMXITONYUCHUSIMHA3BAHUEOPTaHUUECKUXCOEUHEHUMTTOTPUBUATBLHO
WAITIAMEXIYHAPOAHON CUCTEMAaTHYECKOMHOMEHKIIATYPE.

Pemienne mnpakTUKO-OPHUEHTUPOBAHHBIX  TEOPETUUYECKUMX  3aJaHUM  Ha
CBOMCTBAOPTraHUYECKUX COCAMHECHUNOTAEIbHBIXKJIACCOB

JlaGoparopHasipabora

JlaGopaTopHass pabota "[IpeBpaleHuss OpPraHUYECKHX BEIIECTB MPH
HarpeBaHuu'.IlorydeHnes THIeHanN3y4eHUEETOCBOMCTB. Mo ienpoBanu

€MOJIEKYJTUXUMHYECKUX

IpeBpaLCHUHHAIPUMEPEITAHA,ITUIICHA, ALlETUIICHAMIP.

Tema 7.3.
Nnentudukaru
s
OPTraHUYCCKUXB
CIIECTB, UX

OcHoBHOecoaepKaHue

TeopeaneCKoeoﬁyqune

buooprannyeckuecoenrnenus. [ [puMeHeHHENONOIOTHUECKASPOIbYTIIEBOIOB.

OK 01
OKO02
OKO04
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3HAYECHUE
UTIPUMEHEHHE
BOBITOBOM
UIIPOM3BOJICTBE
HHOH
EATEIILHOCTH
YyeJIoBeKa

Oxwucnenre yrieBo0B - HCTOYHHK YHEPTUHU KUBBIX opraHu3MoB. ObmacTu
npuMeHeHUsIaMUHOKHCIOT. [ [peBpanieHusOenkoBnunmBopranusMe. buomornaeckneh ya
KI[UH
6enkoB.brnonornueckued yHKIUMKAPOB. POJTbOpraHndecKOHXMMUUBPEIIICHUUTIPOOIEMITH
III€BOII0E€30ITaCHOCTH

HpaKTI/I‘IeCKI/Ie3aHHTI/IH

PonbopranndeckoMXuMUUBPEIICHUUITPOOTIEMIHEPT e THIECKOMOE30IMacCHOCTH, Bpa3B1
TUW MEIULINHBI, CO3JJaHUH HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOUHUKOB
SHEeprum(aJbTEPHATUBHBIE HCTOYHUKH YHEPruM). ONMacHOCTh BO3ICHCTBUS HA KUBBIE
OpPraHU3MBIOPTaHUYECKUXBEIIECTBOT/ICIBbHBIX KIACCOB(YIJIEBOAOPObL, CIIUPTHI,(HEHOIIBI,
XJIOPOPTraHUYECKUE MPOU3BOIHBIC, aTIbIETUABI U JIP.), CMBICJ ITOKA3aTeIIst
PEJEIBHOIONTYCTUMONKOHICHTPAIIMU

JlabopaTopHble3aHATHSA

JlaGopaTopHasipadota: " MneHTudruKanuIopraHnueCKUXCOeIMHEHUMOTIEIbHBIXKJIaCCOB"
Nnentudukamus opraHMYeCKUX COCAMHEHHN OTACIBHBIX KJIacCOB (Ha
MpUMepeaTbIEeTHI0B,KpaxMaia, YKCYCHOMKHUCJIIOTHI,
OCJIKOBUT.II.)CHCITOJIb30BaHUEMHUX
(GU3UKO-XMMUYECKUX  CBOWCTB M XapaKTEPHBIX  KAaYeCTBEHHBIX  pPEaKITUH.
JlenarypanusiOenka npu HarpeBaHuu. lIBeTHble peakuuu OenkoB. Bo3HHKHOBEHHE
AHAUTUTUYECKOTOCUTHAIACTOYKH 3PEHUSIXUMUYECKUX
MPOLIECCOBIPHUNPOTEKAHUMKAYECTBEHHOM
PEaKITMN,T03BOJISTIOMIC MU ASHTH(UITTPOBATHIIPEAI0KEHHBICOPTaHUYECKUEBEIIECTBA

KonTponbHas
pabota3

CTpyKTypancBOMCTBAOPTaHNYECKUXBEILIECTB

I[IpomexyTouHasiaTTecTANMSANO qucuunInHe( 1u(PepeHINPOBAHHBIN3AYET)

Bcero

72
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3. YCJOBUS PEAJTU3ALIMUITPOTPAMMBI
YUYEBHOMNIUCUMUITJIMHBI

3.1. TpedtoBaHUAKMHMHMMAJILHOMYMATEPUAIbHO-
TEeXHHYECKOMYOOeCIeYeH U0
s peanuzainumn pOrpaMMbl JVCHIUIUIHBI JIOJI>KHBI OBITH

peAyCMOTPEHBICTEYIONUECTICIIUATbHBICIOMEIICHHS : y4eOHBINKAOMHET XUMUU

O0opynoBanuney4eOHOrokadMHeTa(HATJIAAHbIENIOCO0MS ) :HA0OOPHIIAPOCT
€P>KHEBBIXMO/IENIEUMOJIEKY I, MOIETUKPUCTALTNYECKUXPEIIETOK, KOJUTEKITUUTIOTUM
€POB;KOJUICKIUSTOPHBIXIIOPOAUMUHEPaNIOB, TabnuiaMenieneeBa, yaueOHblepriibM
bI,IIU(POBBIE 00PA30BATEIBHBIEPECYPCHI.

TexnnueckuecpeacTBao0y4eHH si: KOMIIbIOTEPCYCTPONUCTBAMUBOCIIPOU3BET
€HUA3BYKA, IPUHTEP,MYJIbTUMEIUA-TTPOCKTOPCIKPAHOM,MYIbTUMEIUIHAS TOCKA,
YKa3Ka-Mpe3eHTEeP ISIIPE3CHTALU.

ObOopynoBanue Jjadoparopum u padouux MecT Jiaboparopum:
MEH3YPKH,TUTETKU-
KaneJIbHUIIbI, TEPMOMETPBL, PUIBTPOBaIbHAIO yMara, IpOMbIBAIKH,CTEKISTHHBICTTPOO
WPKU,PE3UHOBBIENTPOOKH,(DOHAPUKHI, HAOOPPEAKTUBOB, CTEKISTHHBICTTAIOYKHU, I TATHB
BLIIIIPOOUPOK; MEPHBICIIMIIUH TP, BOPOHKUCTEKIISTHHBIE, BOPOHKUIETUTEIbHBICIIN
nuHapudeckue(50-
100Mn),cTynKucnecTuKoM, paphopoBbleyalliKi, TUHIETHI, QUITBTPHIOYMaKHbIE, BaTa
,MapJis,4acoBbI€ CTEKJIA, JJIEKTPOIUIMTKHU, JIa0OpAaTOPHbIE IITATUBBI, CIIHPTOBBIC
TOPENKU,CIIUYKU, TPUOOP MJI MOJYYEHHUs Ta30B (MM ONpoOUpKa ¢ Ta300TBOJAHOM
TpyOKOil), IepKaTeNu A TIPOOUPOK, CKISTHKUJIIXPAHEHUSPEAKTUBOB, pa31aTOUHbIE
JoTKH; xumudeckne crakanel (50, 100 mw 200 w™Mn); mmarenw; THHIETHI,
TUTEIBHBICHIUIIBI; CEKYHIOMEPHI (TaliMepbl), MepHbIe TTpoOupku (Ha 10-20 mi1) u
MepHBIEK0I051(25,50,1001200M1),BoassHAsIOaHA (MU TEPMOCTAT),CTEKISHHBIETIATIO
YKU;KOHUYECKUEKOTOBIIIATUTPOBaHMA (501
100Mu1);iHAMKATOPHBIEIONOCKUAIsIONpeAeneHus i pHucTan nap THAs I MH IMKaTOPHASI T
KaJia; YHUBEPCAJIbHbIN MHAUKATOP; nunetky Ha 1, 10, 50 M (nnm mo3atopsl Ha 1, 5
u 10mu1),010pETKUATISITATPOBAHU S, MeAUITMHCKUepuibiHa 1 00-
150Mmn,1ab0paTopHbie W/WIN aHaTUTUYECKUE BeChl, pH-MeTpbl, CyIMIbHBIN MIKad,
U Jp.J1abopaTopHOECOOOpYAOBAHUE.
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3.2. HudopmanuoHHoeodecneyeHHEePeaTN3aANUNIIPOTrPAMMBI
OCHOBHBIEUCTOYHUKH:

1. Tabpuensu O.C. Xumus. 10 xmacc. YrimyOaeHHbIN ypoBeHb: yueOHUK / O.

C.I'abpuensn, 1.I".Octpoymos,C.A.Cnaakos.-IIpocsenienne,2022.—399

2. Xwumwus. 11 xknacc. Yrny6nennsiit ypoBens: yueOnuk / O. C. ['abpuensn, U.

I".OctpoymoB,C.A.CnankoB,A.H.JIéBkuH.- [IpocBemenue,2022.—432
JlonmosiHuTEIBLHBIE

HCTOYHHMKHU: http://znanium.com— IBC

«3nanmym»http://e.lanbook.com— IBC «JIanb»

4. KOHTPOJIb M OLIEHKA PE3YJbLTATOB OCBOEHMS
OBPA30OBATEJBLHOMN TUCUUIIIMHBI

KontponbsuorneHkape3ynbTaToBOOyUSHHUSIOCYIIECTBISIETCANPENIOAABATEIIEMBITPO
1[ECCENPOBEICHUATIPAKTUUECKUX3aHATUMIIIA00pAaTOPHBIXPAOOT, TECTUPOBAHUS, aTAK
’KEBBITTOJTHEHU00 yYaIOMIUMUCSIMHIMBU Y aJIbHBIX3aIaHU U, IPOCKTOB, UCCIIEIOBAHUIMA
.Pe3ynbTaThio0y4eHUSONPEEAIOT, UTO00 yYatOIINECS T0OKHBI3HATh, IOHUMAThUIEM
OHCTPUPOBATHIIO 3aABEPUICHUU U3YUYECHUS TUCUUTLINHBI.

Hns  dbopmupoBaHus, KOHTPOJS U OLEHKUA PE3YJbTaTOB OCBOCHUS
y4eOHOMIUCIUIUIMHBI ~ UCIOJB3YeTCSl  CHUCTEMa  OIEHOYHBIX  MEPOIPHUATHIH,
MPEACTaBISAIONIAsCOOOMKOMILIIEKCyueOHBIXMEPOIPUSITUH,COTIIACOBAHHBIXCPE3YIbT
atamuoOydenuss u copmynupoBanHbix ¢ ydetom DI'OC CO0 (mpenmetHbie
pesyabraTeinogucuuimae)u @I'OCCIIO
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Monyan/Pa3nen/Te .
OK/IIK i y o PesynbTaTo0yuenust THNBIOLEHOYHBIXMEPONIPUATHI
I | OcHoBHOeconepxkaHue
1 Paznea 1. ®opmyIHpOBaTH
OCHOBBICTPOCHHSB | 0230BBICTIOHATHSIM3AKOHBI
elecTBa XHMHUH
1. Tecr
1.1 | OKO1 |Crpoenue CocraBisTh C cc .
«CTpoeHneaTroMOBXUMHUYECKUXAJIEMEHTOBUIIPUPOIAXUMUYECKOUCBSZH».
aTOMOB XMMHYECKHE(DOPMYIIBICO 5 3poe caToMo COKUXIIEMCHTOBUIIPHPOL CCKOUCBAIM.
. . 3aJaunHACOCTABIICHUEXUMHUECKUX(DOPMYIIABYXaTOMHBIX MHEHUN (0K
XUMHYECKUXDJIEMEHT | €IUHEHUIB . coc cHue ec) (opumynByxato COCMHCHMHA(O
UJ0B,CyIb(UI0B, THAPUIOB UT.I1.).
OB COOTBETCTBHUH CO CHII0B,CYTb(UI0B, THAPHO . . .
3.3a1aHNUAHANCIIONb30BAaHUEXUMUYECKOMCUMBOIMKMMHA3BAHUN COETMHEHUNTIOHOM
UIIPUP | CTENEHBIOOKUCIICHHUS . o
. HKJIaType MEXITYHApOIHOT arT TUYECKOW U MPUKIATHONW XUMUHU
0/1aXMMHYECKONCBA3Y XMMHYECKUXAIEMEHTOB, © YP€ MEAIYHAPOIHOTO COI03a TCOPCTHHCCKO P AHO
UTPUBUAIBHBIX Ha3BaHUN JJIS1 COCTABICHUS XUMUYECKUX My
UCXOJs U3BAJIEHTHOCTH U P a3 UL 600 © ecKux Gopmy. )
BYXaTOMHBIX UHEHUH (OKCUIOB, CYIb(UA0B, THAPUIOB U T.I1.) U ux
BJICKTPOOTPULIATCIILHOCTHU JIBYXato COCHHHE (9 CUJI0B, CYIb(QIOB, IHAPHIO ApYT
HEOPraHMYECKUXCOETMHEHUMOTAEIbHBIXKIIACCOB
JlaGopatopHasipaboTta
N XapakTepus3oBaTh o
1.2 | OKOl  [[lepuoauueckuiia paxtep 1. Tect «MeTamnyecKue/HEMETATNYECKMECBONCTBA,IIEKTPOOTPHIIATETLHOCTHH
XMMHYECKUEITEMEHTHI B
OK(02 [aKOH 1 COOTBETC c CPOJCTBO K 3JIEKTPOHY XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBHE C UXUIEKTPOHHBIM
TBETCTBUHU .
K 1.1 rabmuua/l.11.Men CTPOEHHUEM H IOJIOXKECHUEM B IEPUOAUYECKON CUCTEME
A MXII0JI0KEHUEMBIIEPHOUUECKO
meneena  CHCTeME xumuuecknxanemeHToB/[. 1. MeHneneeBa».
ficucrem
2. IlpakTuyeckue 3agaHusl Ha YCTAHOBJIIEHHME CBSI3U MEXKAY CTPOEHUEM
xumuueckuxanementoB/[.11.Me N
erteeBa ATOMOBXMMHYECKUX3JIEMEHTOBUIIEPUOANYECKUMU3MEHEHUEMCBONCTBXUMHUEC
H .
A KUX3JIEMEHTOB M HUX COEOUHEHUH B COOTBETCTBUU C IOJIO)KEHUEM
IIepuoguueckoiicucreme.
[IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUSI HA
XapaKTepU3aLUIOXUMHUECKHUX 3JIEMEHTOB: «MeTannnueckue / HeMeTallIn4eCKHUe
CBOMCTBA,3JIEKTPOOTPULIATEIIBHOCTh U CPOJCTBO K AIEKTPOHY XUMHUECKUX
3JIEMEHTOB BCOOTBETCTBUECUX
AJIEKTPOHHBIMCTPOEHUEMHUIIOIOKEHUEMBIIEPHOJMUECKONCUCTEMEXMMUYECKUXIIEME
uroB/l.. MenaeneeBa»
Pasnen
2 o Xapakrepu3oBartb
2. XumMuueck KonTpoubHasipadora«CTpoeHneBeniecTBan XHMHYeCKHEPeaKMu»
THNBIXUMHYECKHXPeaKI|
Hepeakun .
uii
2.1 | OKOl [TunpIxuMHYECKUX CocraBisThpeakum 1.3a1aunHacOCTaBICHUECYPABHEHUMPEAKIIMIA:

[\
~




OKO04  peaxuuit COCIMHCHMU, - COEIMHEHUS,3aMeIICHUS, Pa3TI0KEHUS,00MEeHa;
paznoxeHus,00MeHa, - OKHUCJIMTEITHbHOBOCCTAaHOBHUTEIHHBIXPEAKIIHMICHUCIIONE30BAHHEMMETO 1T
3aMeIeHUsL,0KUCITUTETHHO- €KTPOHHOTO0AIaHCA.
BOCCTaHOBUTEIbHBICPEAKITHH 2. 3ajauu Ha pacyeT MacChl BENIECTBA MK 00BEMA ra30B 10
M3BECTHOMYKOJIMYECTBY BEIIECTBA, MACCE WM 00BEMY OJTHOTO M3 YIACTBYIOIIUX
B PEAKIIMUBEIIECTB; pacu&Thl MacChl (00bEMA, KOJIMYECTBA BEIIIECTBA)
MPOYKTOB PEAKIIUU,ECITN OJTHO U3 BEIIECTB UMEET
2.2 OnexrpomTuieckas | COCTaBAATbYPABHEHUSXMMUIE | { 3anauys Ha cOCTABJIEHHE MOJIEKYIAPHBIX M MOHHBIX PEAKLHii ¢ ydacTHeM
AHCCOLHALIS CKUX peakuuu KHCJIOT,0CHOBAHUNUHM COJICH, yCTAHOBIICHUEN3MEHEHUSKUCIIOTHOCTH CPEIbI
MHOHHBIHOOMEH HOHHOTOOOMEHACYacTHEeM 2. JTaboparopHaspaboTa" TUBIXUMUYECKUXPEAKIIHN "
HEOPraHMYECKUXBEIIECCTB
3 Pa3nen 6.PacTBopbI
HccnenoBaTh HCTHHHBIEPACTBOPHI € 33JAHHBIMHUXAPAKTEPUCTUKAMU
OKO1 1. 3ajauMHANPUTOTOBJIIEHUEPACTBOPOB.
3.1 [TonsiTue PaznuuarbuCTUHHBIEPACTBOPHI 3an PUTOTOBJICHUCPACTEOPO
OKO02 2. IIpakTtuko-
opacTBopa
< OPUEHTUPOBAHHBICPACUCTHBIC3aJaHUSHATUCTICPCHBIECHUCTEMBI, UCIIOJIb3yEMBICB
OBITOBOMHMIIPON3BOICTBEHHONWIEITEIHLHOCTHYEIIOBEKA
OKO1 UccnenoBaTthuszuko-
3.2 MccnenoBannuecso A ¢ - JlaGopatopnasipabota"[IpurotoBieHnepacTBOpoB”
OK04 |, XUMHYECKHECBONCTBA
HCTBPacTBOPOB
UCTUHHBIXPACTBOPOB
4 Pasnen 4. HccnenoBarh cTpoeHne KoHnTpoJibHasipagoTa«CBoiicTBaHEOPraHM4eCKNXBEIIECTB»
Crpoennen HCBOICTBAHEOPTaHUYECK
CBOWCTBAHEOPTaHH | yypoinecT
YyeCKMXBeIeCcTB
OK 01 1. Tecr«Homenknatypau
4.1 Knaccudukarus, KnaccudunupoBarbHeopranu ceT«HioMe M .
HA3BAaHHECHEOPTraHNYECKUXB TBHUCXOITU3UXXUMHUY
HOMCHKTATYDA B —— a3 eHeop €CKUXBEIECTBHCXO M3 €CKO¥ (opMyITBI WITH
TaBJICHUE XUMHUYECKON MYJIBI UCX:
HCTPOCHUEHEOPT BCOOTBETCTBHUCHUXCTPOCHHEM coc cHue eckoi gopmy. cxoA .
AHUYECKUXBELLEC M3HA3BaHUSIBEIIECTBATIOMEXK TYHAPO THOHMITHTPUBUATBHOHHOMEHKIIATYPE .
. 2. 3agaunHapacyYeTMACCOBONI0JIM(MACCHI ) XUMHUECKOTOAIEMEeHTa(coe

JTUHEHUS )BMOJIEKYJIe(CMECH).

3. IlpakTudeckune3agaHusIOKIACCU(UKAIINN, HOMEHKIIATYPEUXUMHIECKUM (DO
pMyJaMHEOPraHNYeCKUXBEIIECTBPA3TNIHBIXKIIACCOB.

4. TlpakTUyeckue3agaHusIHAONIPEACTICHUEXUMUIECKOMAKTHBHOCTUBEIIIECTBB3AB
VMCUMOCTHUBHIAXUMUYECKONCBA3UUTUTIAKPUCTAIITNYECKONPEIIETKU
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4.2

OKO1
OKO02

Ddusuxo-
XUMHUYECKUECBOUCTB

a

YcranasnuBarh
3aBUCUMOCTb()HU3UKO-
XUMHUYECKUXCBOMUCTB

1. Tect «OcOOEHHOCTA XUMUYECKUX CBOMCTB OKCUIOB, KUCIIOT,
OCHOBaHUM,aM(OTEPHBIX TUIPOKCUIIOB U COJICH».
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HEOPraHUYECKUX HEOPraHMYECKUX BEILECTB 3alaHUSIHACOCTaBIICHUE
BELICCTB OTCTPOCHUSIATOMOBUMOJIEKY,a | YPaBHEHMMXUMUYECKMXPEAKIUIICYUaCTUEMIIPOCTBIXUCIIOKHBIX
TaK)Ke TUIA HEOPraHMUYECKUXBEIIECTB:OKCHIOB METAJIOB,HEMETAIIIIOBH
KPUCTAJUIMYECKONPEIETKN aM(pOTEPHBIXAIIEMEHTOB;
HEOPraHMYeCKUX KUCIOT, OCHOBAHUM U aM(POTEPHBIX
T'UJIPOKCUIOB,HEOPraHMUECKUXCOJICH, XapaKTepU3 YOI XUXCBOMCTBAUCTIOCOOBITION
y4EeHHUsl.
2. 3.IIpakTuxo-
OPUEHTUPOBAHHBIETEOPETUYECKNE3aAAHUSHACBONCTBANUIIOyUEHUEHEOPT A
HUYECKUXBELIECTB
3. JlabopartopHasipaboTa«CBoIiCTBaMETAIIIOB.
4. JlaboparopHasipaboTa«XapakTeparCcCOHNAIUUPA3TUYHBIXT UIPOKCHIOBY.
4.3 | OKOl Mpentudukanus Hccnenosath 1. IlpakTuxo-
OK(02 |HCOPraHM4CCKUX KA4eCTBCHHBICPEAKITNNA OPUEHTHPOBAHHBIE3ATAHUATIO COCTABICHUIOXMMUYECKUXPEAKIIUHCYYaCTUEMHEOPTa
0OKO04 BCILICCTB HCOPraHNYICCKUXBCIICCTB HUYECKHUX BEIICCTB,UCII0Ib3YEMBbIX IUISII/IXI/II[GHTI/Iq)I/IKaI_II/II/I.
2.JIaboparopHnasipabora: "M neHTudukanusHeopraHnuecKMXBeniecTs”
5 Pasjien Xapakrepu3oBartb
S.Kunernueckue
BJIMSAHHEPa3THYHbIX
HTEPMOAMHAMUHIECK (hakTopoB HapaBHOBecHe U
me CKOPOCTbXMMHYECKHXPeaK
3aKOHOMEPHOCTHID | |\
OTEKAHMAXHUMHYECK
HXpeakuui
OKO1 [Cxopoctbxu XapaxTepusoBath
OK02  |Mmueckuxpe BIIMSIHUEKOHLICHTPALUU [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHHSI HA aHamM3
KL, pearupyonuxBemecTs u (aKTOPOB,BIUSIOMNX HA U3MEHEHUE CKOPOCTH XUMUYECKON peaKIuu.
X HMIYECKOe TEMIIEpaTypbl [IpakTuko-opueHTHpOBaHHbBIE3aJaHUIHAIPUMEHEHuenpuHLnnalle-
paBHOBECHE HackopocTbxuMuueckuxpeakuu | Hlarensens
nXapakTrepu3oBaTh HAaXO’K/JICHUs HAIIPABJICHUs CMEILEHHs pABHOBECHUS XUMHUUECKOM pPEaKIuu U
BIIMSTHUEN3MEHEHUS aHamn3(haKkTOPOB, BIUAIOIMIMXHACMEIIEHUEXUMHUECKOTOPAaBHOBECHUS
KOHLIEHTPALIMNUBELIECTB, JlabopatopnasipaboTa«CropocTbXUMHUYeCKUXpeakuil. CMeIeHHeXUMUYECKOTOPaBH

peakuuu cpebl
UTEMIIepaTypbIHACMEIICHUE
XUMHUYECKOTOPAaBHOBECUS

OBECHUA»

II

6.I1poeccnoHaILHO-OPHEHTHPOBAHHOECOAEPKAHUE(COACPKAHHCTIPUKIATHOT OMO/YJIs1)
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Pa3nen6.

Xumus B ObITY
HUIIPOU3BOICTBEHHO
HIeATeJbHOCTH

OneHnBaTh
MOCJIECTBHSOLITOBOM 1
NMPON3BOJACTBEHHOI/IeATEbHOC
TH YeJIOBeKa
CIO3UIUHIKOJIOrHYeCKOM
0e30macHOCTH

3amuTrakeiica(cyyeroMOyaymeinpogeccnoHAIbHOHIESATEILHOCTH)
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4eJ0BCKA

8%8; Xumust B ObITY OueHHBflTbnocne;[CTBm Keiic (¢ yaerom Gymymieit HPOq)GCCI/IVOHaJIbHOﬁ
OKO4  [ATPOHM3BOICTBEHHO OBITOBOI 1 } NESATENbHOCTH ) BO3MOKHBIETEMBI KECOB:
OKO7 MAESITEIbHOCTUYEN | IPOU3BOICTBEHHOMIEATENBHOC 1L OprannyeckruenMuHepaibHbley100penus. [ I[puMenseMbIeBCeIbCKOMX03
OBEKa TH YeJIOBEKa SICTBE.
CIO3UIIUMOKOIOTHYECKOM 2. JIekapCTBaHAOCHOBEPACTUTENIBHBIXIIPEIIAPATOB
Oe30macHOCTH 3. MoromuecpencTBaHaHaTypaIbHOMOCHOBE.
Paznen 7.
7 C HccienoBarbCcTpoeHHEUC
Tpoenuen BOMCTBA KontpoabHasapa6ora«CTpoeHHEeNCBOHCTBAOPTaHUYeCKNXBEEeCTB»
CBOICTBAOpPraHnyec
OpPraHu4YecKUXBellecTB
KHX
BeleCTB
71 OK 01 Kraccuburanms, KiraccnbuIpoBaTsopranme 1. 3amanus Hva COCTAaBJICHUE Ha33a£ﬂ/n71 OpFaHI/I‘-IeCKI/IXVCOG,Z[I/IHGHI/Iﬁ o
cTpocHie CKHe BeIecTBa TPUBHAILHONUIIN MEXAYHAPOIHON CUCTEMATUYECKOMHOMEHKIIATYpE.
HHOMEHKIATYPAO BCOOTBETCTBHHCHXCTPOCHHEM 2. 3a1aHUSHACOCTABIICHUETIOTHBIXUCOKPAIIICHHBIXCTPYKTYPHBIXPOPMYTOPT
PraHHYECKHXBE AHUYECKHXBEILIECTB OTAENbHBIXKIACCOB. }
LICCTB 3. 3agaunHaoIpeeNIeHuenpoCcTer e hOpMyIIBIOPTaHUEeCKOMMOIIEKYIIBL, UCX
0J1s113 BJIEeMEHTHOToCcoCTaBa(B%)
7.2 | OKO1  (Coiictaaopra Y CTAHABIHBATE3ABHCHMOCT 1. 3agaHusHACOCTaBICHUEYPABHEHUNXUMUYECKUXPEAKIIUNCYIaCTUEMOPT
OK02  lmdeckuxcoex (DH3HKOXHMHIYECKHX AHUYECKHXBEIIECTBHAOCHOBAHUM HXCOCTABaH CTPOCHHA.
OKO4  |lmmenmii CBOMCTROPrAHUYECKIX 2. 3a;[aHH51HacvoCTaBneHHeypaBHeHHHXHMquCKpreaKuHH,HnnIOCTpprIVOmHXXH
- MUECKHe CBOHCTBA C y1€TOM MEXaHH3MOB IPOTEKAHNs JAHHBIX peaKiini
OTCTPOCHHAMONEKYIT HIeHETHYECKOHCBA3HOPraHHECKIXBEILECTBPA3HBIXKIIACCOB.
3. PacuerHbie3agaunnoypaBHEHUSIMPEAKIINIICy4aCTUEMOPTaHMYECKUXBEII]
€CTB.
4, Jlabopatopnasipabota"[IpeBparieHusIopraHn4eCKUXBEIECTBIPUHATPEBAHNUN "
73 OKO1 |Mnentudukarus Hcenenosats 1. IIpakTUKO-OpUEHTUPOBAHHBIE 3aJAHMS 110 COCTABICHUIO XMMUYECKUX pEaKUUU
OKO02 |oprannueckuxse Cy4acTUEM OPraHWYECKUX BEIIECTB, B T.U. UCIOJIB3YEMbIX Ul UX HICHTH(PHKAINN
KaueCTBEHHbICPEAKIINHT
OKO04  |miects, OPTAHHUECKUXCOSTHHEHHA B6BITYI/IHpOMBII_HJIGHHOC"F'I/I. §
MX3HAYCHUE OTIEBHBIXKIACCOB 2.Ha6§)paTopHa${pa60Ta: NnentudukanusopraHnuecKuXcoeAMHCHUHO TACTEHBIXKIT
MIIPUMEHEHHEB accosB
OBITOBOMHIIPOU3BO
[ICTBEHHOMEATEIb
HOCTH
YeI0BEKa
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BueypouHnas nesiteqibHOCTHL «Pa3roBopbl 0 Ba:xkKHOM» pa3padoTaHa B
COOTBETCTBUM C TPEOOBAHUAMMU:

«  @epepanbHoro 3akoHa oT 29.12.2012 Ne 273 «0O6 oOpa3oBaHuu B
Poccuiickoit @enepaunn»;

« Ilpukaza MunoOpnayku ot 17.05.2012 No 413 «OO0 yTBepXIeHUU
(dbenepanbHOro rocyaapcTBEHHOr0 00pa30BaTEIbHOIO CTaHJapTa CPEIHEro OOIIero
00pa3oBaHUsI»;

« MeToandeckux peKOMEHJAIMKA MO0 UCIOIb30BAHUI0O U BKJIIOUECHHUIO B
coJiepkaHue Tpolecca OOy4deHUs M BOCIHUTAHHUS TOCYJAPCTBEHHBIX CHMBOJIOB
Poccuiickoit @enepanuu, HanpaBiIeHHbIX THCbMOM MuHnpocsenienus ot 15.04.2022
Ne CK-295/06;

«  MeToandeckux PEKOMEHJAIMI MO YTOYHEHHUIO TMOHATHUS U COJAEpP>KaHUS
BHEYPOUHOU AESATEILHOCTU B paMKax pealin3alii OCHOBHBIX 00I1€00pa30BaTeIbHbIX
MporpaMm, B TOM YHUCIIE€ B YACTU MPOCKTHOU ESITEIHLHOCTH, HAMIPABICHHBIX MUCHMOM
Muno6pnayku ot 18.08.2017 Ne 09-1672;

«  Crparerun passutus Bocnutanusi B Pocculickont @enepanum Ha NEpUOL
no 2025 ropa, yrBepxkaeHHOUW pacnopspkeHneM [IpaButenbcTBa OoT 29.05.2015 Ne
996-p;

- CII2.4.3648-20;

- CanlluH 1.2.3685-21;

- TIOOIL.

Hear kypca: ¢dopmupoBaHue B3MVISIOB  IMIKOJHHUKOB Ha  OCHOBE
HallMOHAJIbHBIX I[EHHOCTEW uepe3 HU3YUYeHHUE IEHTPAIbHBIX TE€M — MaTPUOTU3M,
IPaK1aHCTBEHHOCTh, UCTOPUYECKOE MPOCBEIICHUE, HPABCTBEHHOCTh, IKOJIOTHUSI.

OcHoBHBIE 32124K:

- BOCIUTAaHHE AaKTUBHOW TpakJIaHCKOW MO3UIUHU, JYXOBHO-HPAaBCTBEHHOE
Y MaTPUOTUYECKOE BOCIIUTAHNE HA OCHOBE HAIIMOHAIBHBIX IEHHOCTEH;

- COBEpIICHCTBOBAHME  HABBIKOB  OOIIEHHS CO  CBEPCTHUKAMU U
KOMMYHHUKAaTUBHBIX YMEHHUIA;

- TOBBIIIEHHE O0IIEH KyJIbTyphl 00yYaIOIIUXCs, YINIYOJIEeHHEe X UHTepeca K
M3YUYEHUIO U COXPAHEHUIO UCTOPUU U KYJIbTYPhI pOJHOTO Kpasi, Poccuu;

- pa3BUTHE HABBHIKOB COBMECTHOW [E€ATEIIbBHOCTH CO CBEPCTHUKAMH,
CTAHOBJICHHE KadeCTB, OOECHEUYMBAIOIINX YCHEHTHOCTh y4acTUsl B KOJUIEKTUBHOM
NeATEeNbHOCTH;

- ¢dopmupoBaHue KyJIbTYphl MOBEACHUS B MH(OOPMALIMOHHOMN Cpejie.

dopma opraHu3alMu: JUCKYCCUOHHBIN KITyO.

Conepxxanue Kypca BHEYPOYHOM 1eATeJIbHOCTH

Conepxanue Kypca «Pa3roBopsl 0 BaKHOM» HampaBiIeHO HAa (JOPMUPOBAHUE Y
00y4Jaromuxcs EHHOCTHBIX YCTAHOBOK, B UKCIIE KOTOPBIX — CO3UJIaHUE, TATPUOTU3M



U CTPEMJICHHE K MEXHAUHOHAJIBHOMY €IUHCTBY. TeMbl 3aHSATHI NPUYPOUYEHBI K
FOCYyJapCTBEHHBIM  Mpa3JHUKaM, 3HAMEHATEIbHBIM  JaTaM, TPaJAULIUOHHBIM
Mpa3gHUKaM, TONOBIIMHAM CO [IHS POXAEHUS W3BECTHBIX IJIIOAEH — YYEHBIX,
MHUCATENIEN, TOCYAAapCTBEHHBIX AEATENIEN U eATeNIEN KYJIbTYPHI:
1. Jlens 3HaHMH

Hamra crpana — Poccust

165 net co nus poxaenus K.9. [{luonkoBckoro

JleHb My3bIKU

JIeHb TOXHUIIOTO YEITOBEKA

JleHb yuurens

JleHs oTa

MexyHapOIHbIN JIEHb IIKOJBbHBIX OMOINOTEK

JleHb HapOTHOTO €IMHCTBA
. MBI pa3Hbie, MBI BMECTE

A S A ol T

o
—_ O

. enp maTepu

[S—
[\

. CumBogel Poccun

[S—
[9})

. Bononrepsl

[E—
N

. Henb I'epoeB OTeuecTBa
. Henb KoHCcTHTYIMH

—
AN DN

. Tema HoBoro roma. Cemelinble mpa3IHUKU U MEUTHI

[S—
3

. PoxxnecTBO

[S—
o0

. JleHb cuaTHs O10Kaabl JIeHmHTpaga

[S—
O

. 160 net co s poxaenus K.C. CTaHHCIaBCKOTO
. JIeHb pOCCUNCKON HayKu
. Poccus u mup

NS 2 \S I \O]
o = O

. Jlenb 3amuTHHKa OTEeUecTBa

[\
(O8]

. MexayHapOIHBIN )KEHCKUN 1EHD

24. 110 ;met co AHA POXAEHHS COBETCKOIO IMHCATENsl W I103Ta, aBTOpa CJIOB
rumHoB P® u CCCP C.B. MuxankoBa

25. Jenb Boccoenunenus Kpeima ¢ Poccueit

26. BcemupHblii 1eHb TeaTpa

27. JleHb KOCMOHABTUKU. MBI — niepBbIc!

28. IlamMsATH O TeHOIHUAE COBETCKOTO HApOa HAIMCTaMU U UX MTOCOOHUKaMHU

29. Jlenn 3emin

30. Henb Tpyna

31. Jlenn [loOGenbl. beccmepTHBIM MOTK

32. JleHb neTCKUX OOIIECTBEHHBIX OpraHU3aIui

33. Poccus — cTpaHa BO3MOXHOCTEMN

I[lnannpyembie pe3yjbTaThbl AeSITeIbHOCTH



JIn4HOCTHBIE pPe3yJbTATHI:

«  CTaHOBJICHHME IIECHHOCTHOT'O OTHOIIIEHUs K cBoer Ponune — Poccum;

+ OCO3HAHMWE CBOCU OTHOKYJIBTYPHOM M POCCUUCKOW T'pakIaHCKOU
UJIEHTUYHOCTH;

«  CONPUYACTHOCTH K MPOILJIOMY, HACTOAIIEMY U OyAyllleMy CBOEH CTpaHbl U
POJHOTO Kpas;

«  YBaXXEHHUE K CBOEMY U JAPYTUM Hapojaam;

«  TEpBOHAYAIbHBIE MPEJCTABICHUS O YEJNOBEKE KaK WIeHe OO0IIecTBa, O
MpaBax U OTBETCTBEHHOCTH, YBa)XEHUU U JIOCTOMHCTBE YEJIOBEKAa, O HPABCTBEHHO-
ATUYECKUX HOPMaX MOBEJCHUS U MPaBUIaX MEXKITUYHOCTHBIX OTHOIIICHUI;

«  TIpU3HAHHE UHAWUBUYAJTHbHOCTU KaXKIOTO YEJIOBEKA;

«  TPOSBJICHUE COMEPEKUBAHMUS, YBAKEHUS U TOOPOXKEIATEIBHOCTH;

«  HempusTHE JIIOOBIX (OpM TOBENCHHUS, HAMPABICHHBIX Ha MNPUYUHEHUE
(bU3UYECKOr0 U MOPAIILHOTO Bpeaa APYTUM JIOJISM;

«  OepeXHOe OTHOIICHHUE K IPUPOJIE;

«  HENPHUATUE AECUCTBUH, IPUHOCAIIUX BPE IIPUPOJIE.

MeTanpeaMeTHbIe pe3yJbTaThI

OBaanenne YHHBEpPCAJTbLHbBIMHA yueOHbIMHI NMO3HABATEIbLHBIMHI
AeCTBUSMM:

1) 6a30BBI€e JJOrHUYecKHe TeHCTBHA:

« CpaBHUBAaTh OOBEKTHI, YCTAaHABJIMBATH OCHOBAaHMS [Ji1 CpaBHEHUS,
YCTaHABIIUBATh aHAJIOTHUH;

«  00BEIMHATH YaCTU 00BEKTA (0OBEKTHI) MO ONPEACIIEHHOMY NPU3HAKY;

«  ONpEeNeNATh CYIIIECTBEHHBIH MPU3HAK ISt KJ1accuduKaiuu,
KJIacCU(UIIUPOBATH MPEJIOKEHHBIE O0BEKTHI;

«  HAXOJUThb 3aKOHOMEPHOCTHU U MPOTUBOPEUUS B pacCMaTpUBAEMbIX (pakTax,
JTAHHBIX ¥ HaOJIOJCHUSX Ha OCHOBE MPEJJIOKEHHOTO IMEIaroruueckuM pabOTHUKOM
aNropuTMa;

«  BBIABIATH  HEAOCTATOK  HWHGOpMAUMU Uil peHieHus  y4yeOHoH
(MpakTHUYECKO) 3a/1a4d HA OCHOBE MPEIIOKEHHOTO allTOPUTMA;

«  YCTaHABIMBATHL  NPUYUHHO-CIEACTBEHHBIE  CBSI3M B  CHUTYaIUsX,
MOAAAIONIUXCS. HEMOCPEACTBEHHOMY HAOJIIOJIEHUIO WM 3HAKOMBIX IO OIbITY, J1eJaTh
BBIBO/IbI;

2) 0a30BbIE HCCJIEI0BATEILCKUE eiiCTBUA:

«  ONpENEeNsATh Pa3phlB MEXKIY pEATbHBIM U IKEJATEIbHBIM COCTOSHHEM
o0bekTa (CUTyallud) Ha OCHOBE MPEMJIOKEHHBIX TNEJarornyeckuM paOOTHUKOM
BOITPOCOB;

« C TIOMONIBIO TEJArorMueckoro paOoTHUKA (QOpMyIUpOBaTh IIEb,
IJIAHUPOBATh U3MEHEHUSI 00bEKTa, CUTYAIlUH;



«  CpaBHUBATh HECKOJIbKO BapHAHTOB PEIICHUs 3aJau, BbIOMpaTh Hanbosee
MOAXOISIIIUI (Ha OCHOBE MPEIIOKEHHBIX KPUTEPUEB);

«  TPOBOJUTH MO MPEMJIOKEHHOMY IJIAHY ONBIT, HECIOKHOE HCCIIeIOBAaHUE
[0 YCTAaHOBJIEHUIO OCOOEHHOCTEW OOBEKTAa M3YYEHHs] U CBA3EH MEXIy OOBEKTaMH
(4acTh — 1eJ0€e, NpUIuHA — CJIEJICTBUE);

«  GopMynUpOBaTh BBIBOJBI U MOJKPEIUIATH UX JOKAa3aTEIbCTBAMU Ha OCHOBE
pEe3yIAbTaTOB MPOBEACHHOTO HAOMIOACHUSI (OMbITa, W3MEPEHUSs, KiacCU(pUKAIIUU,
CpaBHEHMS, UCCIICIOBAHUA);

«  TPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCOB, COOBITMI U HX
MOCJIEICTBUS B aHAJOTUYHBIX WJIA CXOAHBIX CUTYaLIUsIX;

3) padora ¢ ungopmaumeii:

«  BbIOMpPATH UCTOUHHK MOTyUYEHHS UH(DOPMALINH;

«  COTJaCHO 3aJITaHHOMY aJTOPUTMY HAXOJIUTh B MPEJI0KEHHOM HCTOUHUKE
nH(pOpMaIUIO, IPEJCTABICHHYIO B SBHOM BHUJIE;

« pacmo3HaBaTh  JOCTOBEPHYIO M  HEJIOCTOBEpPHYIO  HH(MOpMAIHIO
CaMOCTOSITEJIbHO WJIM Ha OCHOBAHUU MPEJIOKEHHOTO MEaroruueckuM pabOTHUKOM
criocoba ee MPOBEPKU;

« coOmomaTh € TMOMOILIBID B3pPOCHBIX (MEAAaroru4eckux pabOTHUKOB,
poauTenel (3aKOHHBIX TMPEICTABUTENCH) HECOBEPIICHHOJETHUX OOYYaroImMnXCs)
npaBuiia MHPOPMAITMOHHON O€30MaCHOCTH MPHU MOUCKE UH(DOPMAILIMKM B UHTEPHETE;

«  aHAJIM3MPOBATH U CO3/1aBaTh TEKCTOBYIO, BUAEO-, TpahuecKyto, 3BYKOBYIO
MH(pOpMaIINIO B COOTBETCTBUU C YUEOHOM 3aaueii;

«  CaMOCTOSITEIBHO CO37]aBaTh CXEMbl, TaOJMUIbl IS TPECTABICHUS
uHpopManuu.

OBiajeHne  yHMBEPCAJbHBIMM  Y4eOHBIMM  KOMMYHUKATHBHBIMH
AeMCTBUSIMM:

1) o01enue:

«  BOCHOpUHUMATHL U (OPMYIHPOBATH CYXKJEHHS, BbIpaXaTh 53MOIUU B
COOTBETCTBUH C IEJISIMU U YCIOBUSIMH OOIIEHUS B 3HAKOMOMU CpeJie;

«  TPOSABISATH YBAXUTEIbHOE OTHOIIEHHE K COOECEeIHUKY, COOM0aaTh
MpaBUjia BEICHUS UAJIOTa U IUCKYCCUU;

«  TIpU3HABATh BO3MOXXHOCTH CYIIECTBOBAHUSI PA3HBIX TOUYEK 3PEHUS;

«  KOPPEKTHO U apTyMEHTHPOBAHHO BHICKA3bIBATh CBOE MHEHUE;

« CTpPOUTH pEUYEBOE BBICKA3bIBAHWE B COOTBETCTBUU C TOCTABJICHHOMN
3aJadei;

« CO3J]aBaThb YCTHBbIE M NHUCHMEHHBIE TEKCTHl (OMHCAHUE, PaCCyXICHUE,
IMOBECTBOBAHMUE);

«  TOTOBUTH HEOOJIbIINE MYOINYHBIC BHICTYILICHUS;

2) coBMecTHasl 1eSITeJIbHOCTD:



«  dopmMynupoBaTh KPAaTKOCPOYHBIE u JOJTOCPOYHBIE enu
(MHAMBUAYAIBHBIE C YYETOM YyYacTHs B KOJUIEKTUBHBIX 3a/1a4ax) B CTAHAAPTHOM
(TUMOBOM) CHUTyalldd Ha OCHOBE MpPEJJIOKEHHOro QopMara MJIaHUPOBAHMS,
pacnpeneneHns IPOMEKYTOUHBIX IIATOB U CPOKOB;

- TPUHUMATH LEJIb COBMECTHOW JEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH
JNEUCTBUS TIO €€ JIOCTMIKEHMIO: pacClpeNeNiaiTh PO, JOTOBAPUBATHCS, OOCYXIATh
MIPOLIECC U PE3YJILTAT COBMECTHOM PabOTHI;

« TPOSBISITH  TOTOBHOCTh  PYKOBOJAWTH,  BBINOJHATH  MOPYYCHHS,
MTOYUHATHCS;

«  OTBETCTBEHHO BBINOJHATH CBOIO YACTh PA0OTHI;

«  OLEHUBATh CBOW BKJIAJ B OOIIMI pe3yibTarT;

+  BBINOJHATH COBMECTHBIE MPOEKTHBIEC 3aJaHUSI C ONIOPOW HA MPEAJIOKEHHBIE
00pa3IIbl.

OBJaieHNe YHUBEPCAJIbHBIMHU Y4€OHBIMHU PEryJATUBHBIMHU ACCTBUSIMM:

1) camoopranuszauus:

«  IUIAaHUPOBATh JEUCTBUSL MO PEUICHUIO Y4eOHOW 3amaud sl MOJTyYeHUS
pe3ynbTara;

«  BBICTpaWBaTh MOCIEIOBATEIbHOCTh BEIOPAHHBIX JEHCTBHIM.

2) CAMOKOHTPOJIb:

«  YCTaHaBJIMBAThH NPUYMHBI yCIIeXa/HEeylau y4eOHOU eI TENbHOCTH;

«  KOPPEKTUPOBATH CBOM yU€OHbIE AEHUCTBUS JJIsl IPEOIOTIECHUS OITUOOK.

IIpeameTHbIe pe3yabTaThI

CdopmupoBaHo npeacraBjieHue:

« 0 MOJIUTUYECKOM YyCTpoWcTBE Poccuiickoro rocynapcrsa, €ro HHCTUTYTAX,
UX POJIM B JKU3HU OOIIECTBA, O €r0 BAKHEHUIINX 3aKOHAX; 0 0a30BBIX HAIIMOHAJIBHBIX
POCCHUMCKHAX EHHOCTSAX;

- cuMBojax rocynapctBa — ®nare, ['epbe Poccum, o ¢nare u repOe
cyobekta Poccuiickoit ®enepauuu, B KOTOPOM HaxXoAHUTCs 0Opa3oBaTEIbHOE
YUPEKICHHUE;

«  MHCTUTYTax rpa)JIaHCKOro OOIIECTBA, O BO3ZMOXKHOCTSX y4acTHs TPa)KJaH
B OOIIIECTBEHHOM YIIPABIICHHUH; ITpaBax U 00s13aHHOCTSIX rpaxaanuHa Poccuu;

«  PEIUTHO3HOW KAPTUHE MUPA, POJU TPAIUIMOHHBIX PEIUTHUNA B PA3BUTUU
Poccwuiickoro rocynapcrsa, B MICTOPUH U KyJIbTYpE HALlIEW CTPaHbI;

+  BO3MOXHOM HETaTMBHOM BIIMSIHUM Ha MOPaJbHO-TICUXOJIOTNYECKOE
COCTOSIHHE YEJIOBEKA KOMIIBIOTEPHBIX UTP, KNHO, TEJIEBU3MOHHBIX MEpEIay, pEKIaMbl;

«  HPABCTBEHHBIX OCHOBaX yueObl, BeAylleld poiau 0Opa3oBaHMs, Tpyla M
3HAQY€HUU TBOPUECTBA B KU3HU YEIOBEKA U OOIIECTBA;

«  POJIM 3HAHWI, HAYKH, COBPEMEHHOI0 MPOMU3BOJACTBA B KM3HHU YEJIOBEKA U
oO11ecTBa;



+  AKTUBHOM POJIA YEJIOBEKA B MPUPOJIE.

CdopmupoBaHO HEHHOCTHOE OTHOLIICHHUE:

+ K PYCCKOMY A3BIKy KaK TOCYAAapCTBEHHOMY, A3bIKYy MEXHAIMOHAJIBHOTO
OOIlIeHHS; CBOEMY HAIIMOHAJIBHOMY SI3bIKY U KYJIBTYPE;

+  CEMbE U CEMEUWHBIM TPAJULIHIM;

-  yuebe, Tpy1y U TBOPUECTRBY;

«  CBOEMY 3I0POBBIO, 3J0POBBI0 POJUTENIEH (3aKOHHBIX MPEACTABUTEIEN),
YJIEHOB CBOEM CEMbH, MEAAroroB, CBEPCTHUKOB;

«  Tpupoje U BceM hopMaM KU3HHU.

CdopmupoBan unTepec:

« K YTCHMIO, MPOU3BEACHUSIM HCKYCCTBA, TEATPy, MY3bIKE, BBICTABKAM U T.
I

« OOIIECTBEHHBIM SBJICHUSAM, I[IOHUMATh AaKTUBHYIO POJIb  4YEJIOBEKa B
00111eCTBE;

« TOCYAapCTBEHHBIM Mpa3JHUKAM M BaXXHEUIIMM COOBITHSIM B KU3HU
Poccun, B )u3HU pOAHOTO ropoa;

«  TIpUpOAE, MPUPOIHBIM SIBICHUIM U POpMaM KHU3HH;

«  XYyJIO)X€CTBEHHOMY TBOPYECTBY.

CdopmupoBaHbl yMeHUs:

«  YCTaHABJIMBATh JPYKECKUE B3aNMOOTHOIIEHHUS B KOJIJICKTHUBE,
OCHOBAaHHBIE HA B3aMMOIIOMOIIH 1 B3aUMHOMN MOAAEPHKKE;

«  TIPOSABIATH OEpPEKHOE, TYMAHHOE OTHOIIEHUE KO BCEMY KHBOMY;

«  cO0dI0IaTh OOIIETTPHUHATHIE HOPMBI TTIOBEICHUS B OOIIIECTBE;

«  pacrno3HaBaTh ACOIMAIIBHBIE IIOCTYIKH, YMEThb MPOTUBOCTOATH UM;
MPOSIBISATh OTPUIATEILHOE OTHOIIEHHWE K aMoOpajbHBIM TIOCTyNKaMm, TIpy0oCTH,
OCKOPOUTENILHBIM CJIOBAM U JACHCTBUSIM.
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1. HacnopT OLCHOYHBIX CPEACTB MO0 TUCIHHUIIJINHE «XHuMHUA»

Hns  dopmupoBaHus, KOHTPOJS U OLEHKH PE3YJAbTaTOB  OCBOCHUS
001eo0pa3oBaTeIbHON JUCIUILIMHBI «XUMHS» pa3padoTaHa CHCTeMa OIICHOYHBIX
MeponpusiTuid, yuutbiBatomas TpeboBanus DI'OC COO (mpeaMeTHbie
pe3yabTathl) 1 ®I'OC CIIO (061mue u npodeccroHaIbHbIe KOMIIETEHIUN).

BaxxHoil 0COOEHHOCTBIO CIIPOEKTUPOBAHHON CHUCTEMbI OLICHUBAHUSI SIBIISIETCS
COTJIACOBAHHOCTh OIIEHOYHBIX MEPONPUSATUM W 3allJIAHUPOBAHHBIX PE3YJIHTATOB
oOyuenus. Kaxmoe orileHOUHOE MEpONPUSATHE HAMpaBlieHO HA (OPMUPOBAHUE WU
U3MEpEHUE 3HaHus / yMEHHs B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe O0YyUYEHUSI.

B gucuunnubae «XuMmusi» K OCHOBHBIM OILEHOYHBIM  MEPOIMPUSTHUIM
OTHOCSITCSI: 3aJlaHMsl B TeCTOBOU (hopMme, MPAaKTUYECKUE 3aJaHUsI Ha COCTaBIICHUE
ypaBHEHHM  peakiui, KiIacCUPUKAMI0O W  HOMEHKJIATypy  XUMHUYECKHUX
COCMHEHUN,  pacueTHble 3aJayd, JadopaTopHbie  pabOThI, MPAKTUKO-
OpPUEHTHPOBAHHBIE 3aJaHusl (pacueTHble W TeopeThuueckue). B mpukmaaHbix
MOJYJIIX B Kau€CTBE OLICHOYHBIX MEPOINPHUATHI TaKkXkKe 3aljlaHUPOBAaHbl KEUCHI U
y4eOHO-UCCIIEeI0BATEILCKUE MPOEKTHI.

Peanuzanus olleHOYHBIX MEPONPHUATHI MO XUMHUU 3aIlUIaHUPOBaHA B paMKax
TEKYILET0, PyOEeKHOr0 (TEMAaTUUECKOT0) KOHTPOJIS U MPOMEKYTOUHOU aTTECTALUU
M0 AUCIUILIUHE.

Cuctema OIIEHOYHBIX MEPOMPUSTUM MO XUMHUHM NPEACTaBiI€HA B MacCHOpTe
OIIEHOYHBIX CPEeACTB (Tabnmia 1).



Ta6nuia 1. ITacnopT O1eHOYHBIX CPEACTB MO JUCHUIUIUHE «XHUMUS»

Ne Monyasb / Pazgen / Tema PesynbTaT 00yuenus THIbI OLIEeHOYHBIX MEPONIPUATHI
I | OcHoBHOe cogepxxaHue
1 |Pa3nmen 1. OcHoBBI crpoenus | PopmyiaupoBaTh 0a30BBIE MOHSATHA
BellecTBa H 3aKOHBI XHMHH
1.1 |Crpoenue aromoB xumuueckux |CoCTaBIATh XUMUYECKHE (POPMYITBI 1. 3amaun Ha cocTaBIeHNE XUMUYECKUX (POPMYIT IBYXaTOMHBIX
JIEMEHTOB U IPUPOAA COCAVHEHUH B COOTBETCTBUH CO COEMHEHUH (OKCHIOB, CYTb(PUI0B, THAPUIOB U T.II.)
XMMHYECKOH CBA3U CTENEHbIO OKUCIIEHUS XUMHUECKUX
3JIEMEHTOB, UCXO/IS U3 BaJICHTHOCTH U
ANIEKTPOOTPHULIATEILHOCTH
1.2 (Ilepnoanueckuii 3aK0H U XapakTepu3oBaTb XUMUYECKUE [IpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUS HA
tabmuna JI.11. MenaeneeBa JJIEMEHTHI B COOTBETCTBUU C UX XapaKTepU3alni0 XMMUYECKUX 3J1eMEHTOB: «MeTannnueckue /
MI0JIO’)KEHUEM B IIEPUOANUYECKON HEMETAJIJINYECKUE CBOMCTBA, 3JIEKTPOOTPULIATEIILHOCTD U
CUCTEME XMMUYECKUX 3J1eMEHTOB .M. [CpPOACTBO K 3JIEKTPOHY XUMUYECKHUX JJIEMEHTOB B COOTBETCTBHUE C
MenneneeBa UX IEKTPOHHBIM CTPOEHUEM U NOJIOKEHUEM B IIEPUOINIECKON
cucreMe xumuueckux sneMmenTon .M. Menaeneepa»
2 (Paspen 2. Xumuyeckue CocraBasaTs ypaBHeHusi u cxembl  |KoHTposbHasi pabora

peakuuu

XHMHYECKHX PeaKIui

<<CTp0€HI/Ie BeI€eCTBA U XUMHUYECCKHE PCAKITUHN>»




Ne Monyasb / Pazgen / Tema PesyabTaT 00yuenus THIbI OLIEeHOYHBIX MEPONIPUATHI
2.1 |Tunbl XUuMHUYECKUX PEAKLIMM CocTaBisaTh peakliuu COeIMHEHNS, 1. 3agaumn Ha cocTaBIeHUE yPaBHEHUN pPEaKIIMA:
pa3ioxeHus, 0OMeHa, 3aMelIeHus, — COEIMHEHUS, 3aMEIIICHU, Pa3IoKeHUs, 0OMEHa U PeakLuii C
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHBIE  |y4aCTHEM KOMIUIEKCHBIX COEIMHEHUH (Ha mpuMepe
peaKkuuu U peakuuu TUAPOKCOKOMILIEKCOB QJIFOMUHHUS U ITUHKA);
KOMILUIEKCO00pa30oBaHus (Ha IPUMEPE |— OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUN C NCTIOIH30BAHUEM
TUIPOKCOKOMITJICKCOB QIIOMUHUS U |METO/a 3JIEKTPOHHOTO OanaHca;
IIMHKA) C y4aCTUEM HEOPraHUUYECKUX |— C yJaCTHMEM KOMILJIEKCHBIX COEIUHEHUH (Ha IpUMepe
BELIECTB TUAPOKCOKOMILIEKCOB IIMHKA U AJIFOMUHUSA).
2. 3ajaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTHK IPOIYKTa
peaKkiuu CoeIMHEHNS; MaCCOBOM MM 0OBEMHOU JJOJU BBIXO1a
IPOJYKTA PEAKIIUU COEIUHEHHSI OT TEOPETUYECKU BO3MOKHOTO;
00BEMHBIX OTHOLICHHUHN Ta30B; KOJIMYECTBEHHBIX XapaKTEPHUCTUK
MCXOJIHBIX BEIECTB U MPOJAYKTOB PEAKLINHU; MacChl (00BeM,
KOJIMYECTBO BEILIECTBA) MPOAYKTA PEAKLIUH, ECIIM OJTHO U3 BEILIECTB
JIJaHO B BUJIE PACTBOPA C ONPEACICHHON MacCOBOU A0JIEH
PacTBOPEHHOIO BEILIECTBA
2.2 |DneKkTposuTHYECKas CocraBiiaTh ypaBHEHUS XUMHUECKUX |1. 3amaHus Ha cOCTaBIEHHE MOJIEKYJIIPHBIX M MOHHBIX PEaKLIUH ¢
JMCCOIMALMS M MIOHHBIM OOMEH |peakiiii HIOHHOTO OOMEHA C yJacTHEM |y4yacTHEM OKCHJOB, KUCJIOT, OCHOBaHH U COJIeH, HOHHBIX
HEOPraHMYECKUX BEILIECTB peakuuii rTupoan3a cojiell, yCTaHOBJIEHUE U3MEHEHHUS
KHCJIOTHOCTH CpENBbI.
2. JlaboparopHas pabota «Peakiuu rupoanza»
Pa3ne [PacTBOpbI
a3.
4  |Pasgen 4. CTpoenne u HccnenoBath cTpoenne u cBoiictBa |KoHnTposbHas padora «CBOHCTBAa HEOPTAHMYECKUX BelIeCTB»

CBOMCTBA HEOPrAaHHUYECKUX
BeLIECTB

HEOPraHn4e€CKMuXx BEIICCTB




Ne Monyasb / Pazgen / Tema PesyabTaT 00yuenus THIbI OLIEeHOYHBIX MEPONIPUATHI
4.1 |Knaccudukanus, Homenknarypa |Knaccupuuuponars Heoprannueckue |1. Tect «HomeHknatypa u Ha3BaHHE HEOPraHUUECKUX BEIIECTB
Y CTPOEHHE HEOPraHMYECKUX BELIECTBA B COOTBETCTBUU C UX UCXOJIS U3 UX XUMUYECKOH (OpPMYJIBI MIIM COCTaBIICHHUE
BELIECTB CTpPOEHUEM XUMHYECKON (OPMYIIbI HCXOs U3 Ha3BaHUS BEIIECTBA I10
MEXyHapOAHOU WIIM TPUBUATILHON HOMEHKIIATYPE>.
2. 3agaun Ha pacyeT MaccoBOM 10JIHM (MAacChl) XUMUUYECKOTO
AJIeMeHTa (COE€IMHEHNUs) B MOJIEKYJIE (CMECH).
3. IlpakTuyeckre 3a1aHus N0 KiIacCupUKaIi, HOMEHKIAType U
XUMUYECKUM (HOpMysIaM HEOPraHWYECKUX BELIECTB Pa3IMYHbIX
KJIACCOB.
4.2 |DOU3NKO-XUMUYECKUE CBOMCTBA |YCTaHABIMBATH 3aBUCUMOCTh (U3HKO- | 1. TecT «OcOOEHHOCTH XUMHUYECKUX CBOWCTB OKCUIOB, KUCIIOT,
HEOPraHMYECKUX BEILECTB XMMHYECKHUX CBOICTB OCHOBAHMM, aM(POTEPHBIX THAPOKCUIOB U COJICH».
HEOPraHMYECKUX BEILECTB OT 2. 3ajaHus Ha COCTaBJIEHUE YPAaBHEHUN XUMHUECKUX peaKLuil ¢
CTPOEHUS aTOMOB M MOJIEKYJI, & TAKXKE |y4aCTHEM MPOCTHIX U CI0KHBIX HEOPraHUYECKUX BEILIECTB:
TUIA KPUCTAJUIMUECKOMN pELIETKI OKCHJIOB METAJIJIOB, HEMETAJIJIOB U aM(OTEPHBIX FIEMEHTOB;
HEOPraHMYeCKUX KUCIIOT, OCHOBAaHHM U aM(POTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX COJIEN, XapAKTEPU3YIOLIUX UX
CBOICTBa M CIIOCOOBI MOTyYCHHUS.
3. IIpakTHKO-OpHEHTUPOBAHHBIE TEOPETUYECKUE 3a/1aHUS Ha
CBOMCTBA U [IOJIyUEHUE HEOPTAHUYECKUX BEILECTB.
4. JlaGopaTopHas pabota «CBoIiCcTBa METAIUIOB»
4.3 |Unentudukamnms OO60CHOBBIBaTh 3HAYECHUE U [IpakTuKO-OpuEHTUPOBAHHbBIE 3aJaHUS 110 COCTABICHUIO
HEOPraHMYECKUX BEILIECTB IPUMEHEHHUE HEOPTaHUUECKUX XMMHMYECKUX PEaKIIMH ¢ yJaCTUEM HEOPraHUYECKUX BELIECTB,
BEIIECTB B OBITOBOI U UCTIOJIb3YEMBIX JUIS UX UACHTU(PHUKAIMU U TPOMBIIIICHHBIX
IIPOU3BOJICTBEHHON JESATENBHOCTH CI0co0O0B MOJTyYCHHS
YeoBeKa X (PU3NKO-XUMUUYECKUMU
CBOMCTBAMH
S |PaspeaS.Kunernueckue u O6ocHOBaHUE U3MEHEHHSI CKOPOCTH 1. JlaGoparopHnas pabota «CKOpPOCTb XMMUYECKHX PEAKIIHIA.

TCPMOAMHAMUYECCKHE
3aKOHOMEPHOCTH MPOTCKAHUA
XUMHYECCKHUX

TEUCHHUSA XUMHNYCCKUX peaKHHﬁ, ux
obparumoctu. OCOOEHHOCTH
XUMHUYECKOTO PABHOBECHS.

CMmeleHne XuMU4eCKOTO0 paBHOBECHSI»
2.  PemieHue npakTHUKO-OpUEHTUPOBAHHBIX 3aJaHUI HA aHAIIN3




Ne Monyasb / Pazgen / Tema PesyabTaT 00yuenus THIbI OLIEeHOYHBIX MEPONPUATHH
peakuuu (baxkTOpOB, BIMUAIOUINX HA U3MEHEHHE CKOPOCTU XUMHUECKOM
CkopocTbxum peaKiuy, B T.4. C MO3UIUI IKOJOTHIECKH IIeTIeCO00pa3HOTO
e MOBEJCHUS B OBITY M TPYAOBOI JESITEIHHOCTH B IEISAX
Hil. . .
COXPAHEHHUS CBOETO 3[0POBbS U OKPYXAIOLIEH MPUPOTHON
XHMHYeCKOepaBHOBECHE . . S S
CpEeBl.
Pemenune npakTuKo-OpuEHTUPOBAHHBIX 331aHUN HA IPUMEHEHHE
npuHuuna Jle-IllaTense s HaxX0KACHUS HAIIPABICHUS CMELECHUS
6 |Paspen 6. Xumus B ObITY M |3HaHNE HOBEMIINX TOCTUKEHUN B Ilonck m aHamu3 KEWCOB O IPUMEHEHUHM XUMHYECKHUX
NPOM3BOJACTBEHHOM oOnactu Hayku. OG0CHOBaHUE BEIIECTB U TEXHOJIOTHI ¢ ydeTomMOynyuiernpodeccuoHaabHOM
AeATeJIbHOCTH YeJI0BeKa POJTUXUMUH B 00eCTICYeHUN JESITENIbHOCTH NOTEMAaM: Kpacky,
9KOJIOTMYECKOM, SHEPreTUYECKON 1 UCTOYHUKHUIHEPTI MM, 0pTaHNYECKUEUMHUHEPAIbHBICYI0OpeH U, Jie
MUIIEBOU KapCTBEHHBICBEIIECTBA,OBITOBASIXUMUSL.
0€3011acHOCTH, pa3BUTUUMEIMIMHBL.  |3amuTa: [IpencTaBienue pe3ynbTaToB pelIeHus KeicoB B popme
MHHU-JO0KJIaJa CIIpE3eHTaluen
7 |Paspen 7. CTpoenue u HccaenoBars crpoenne u ceoiictea (KoHTposbHasi padora
CBOHCTBA OpPraHHYecKuxX OPraHu4eCKMUX BEIICCTB <<CTp0e}me H CBOJCTBA OPraHu4eCKMuX BEIICCTB»
BellecTB
7.1 |Knaccudukanus, ctpoeHue U KnaccuunuposaTts oprannyeckue 1. 3amanus Ha coCcTaBICHUE HA3BaHUN OPraHMYECKUX COEIUHEHUM

HOMEHKJIaTypa OpraHuYeCcKuX
BEILIECTB

BCIICCTBA B COOTBCTCTBUHU C UX
CTPOCHUEM

10 TPUBUAIBHOW I MEXAYHAPOJIHON CUCTEMATUYECKON
HOMEHKJIaType

2. 3ajaHus Ha COCTaBJIEHME MOJIHBIX U COKPALEHHBIX
CTPYKTYPHBIX (JOPMYJI OPraHMUYECKUX BEIIECTB OTIEIBHBIX
KJIaCCOB

3. 3agaun Ha orpeesieHue npocTeimeil GopMysbl OpraHuyecKoi
MOJIEKYJIbI, UICXOJISl U3 3JIEMEHTHOTO cocTaBa (B %)




Monyas / Paznen / Tema

PesyabTaT 00yuenus

THIbI OLIEeHOYHBIX MEPONIPUATHI

7.2

CBolicTBa OpraHMUYECKUX
COCAVHEHUN

YcranaBiaMBaTh 3aBUCUMOCTD (PU3UKO-
XUMUYECKUX CBOMCTB OPraHUYECKHUX
BEILECTB OT CTPOCHHUSI MOJIEKYII

1. 3agaHus Ha COCTaBIEHUE YPAaBHEHNN XUMHUECKUX pEaKLuil ¢

y4acTUEM OpPraHMUYECKUX BEIIECTB HA OCHOBAaHUM X COCTaBa U

CTPOCHHS.

2. 3ajaHus Ha COCTaBJIEHUE YPAaBHEHUN XUMHUECKUX pEaKLui,

WUTIOCTPUPYIOIIUX XUMHUYECKUE CBOICTBA C yUETOM MEXaHU3MOB

IIPOTEKAHUs JaHHBIX PEAKIIUM U T€HETUYECKOM CBA3U

OpraHMYECKUX BEIECTB Pa3HbIX KIACCOB

3. PacyeTHble 331auu 1I0 ypaBHEHUSIM PEAKLUI C yUaCTUEM

OpraHMYECKUX BEILECTB.

4. JlabopatopHas pabota «[lomyueHue STHIIEHA M HM3Y4YE€HHUE €ro

cBoctB»IIpeBpaiienus OpraHMYECKUX BEILIECTB
IIpUHArPEBAHUN

7.3

WNnentudukanms opraHuuecKux
BEIIECTB, UX3HAYCHUE U
NPUMEHEHHE B OBITOBOM U
MIPOU3BOJACTBEHHOMN
NEeSITeIbHOCTH YeIOBeKa

OO60CHOBBIBaTh 3HAYECHUE U
IPUMEHEHHUE OPraHUYECKUX BEILIECTB
B OBITOBOI U IPOM3BOJICTBEHHOM
NeITEeIbHOCTH YelloBeKa Ux (hru3mko-
XMMHYECKUMHU CBOMCTBAMU

1. IIpakTHKO-OpPHEHTUPOBAHHBIE 3aJaHHSI [0 COCTABIICHUIO
XUMUYECKHUX PEaKIfil ¢ ydacTHueM OpraHNYeCcKUX BEIIECTB,
UCTIOJIb3YEMBIX JUIS UX UACHTU(DHUKAIMY B OBITY U
IPOMBIIIICHHOCTH.

2. Jlaboparopuasipabora:"VneHTupuKanusiopraHnaecKuxcoe
IUHEHUHOTAEIbHBIXKIIACCOB"




2. OHeHO‘leIe cpeacTea nmo IMCHOUILJIMHE «XHuMHU»
2.1. Oueﬂoqnme CpeacrBa TEKYLICIr0 KOHTPOJIA IO JTUCIHUIIVIMHE «XHuMHUA»

Texymuil  KOHTpPOJIb  PE3yJAbTATOB  OOYYEHHUS MOXKHO  OCYIIECTBIATH
pPa3IUYHBIMU METOJaMH U C TOMOIIBIO PA3JIMYHBIX OLEHOYHBIX cpenctB. Ilo
OUCLUIUIMHE «XHUMHSI» B KadeCTBE CPEACTB TEKYLIErOo KOHTPOJSI MPUMEHSIOTCS
BOIIPOCHI JIJII OpPraHu3allid YCTHOTO M MHUCHMEHHOI'O OMNpOCa, CUCTEMBI 3aJaHUN B
TeCTOBOU (opme, 3ajlaud U YNPaKHEHUS, MPAKTUKO-OPUEHTUPOBAHHBIC 3aJaHUs
(TeOpeTUYEeCKHe, pacyeTHbIe, CUTYAllMOHHBIE), J1TA0OpaTOpHbIE PabOThl U JPyTHE
OLICHOYHbIE MeponpusitTus. Huke nmpuBeaeM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHnii B TecTOBOM opme

Cucrema 3aJaHMii B TECTOBOM (opMe — 3TO cojaepKaTeibHas CHCTEMa,
OXBAaThIBAIOIIAs B3aMMOCBSI3aHHBIC AJIEMEHTHI 3HaHUU. B oTiauume oT TecToB, B
CHUCTeMax 3aJaHUil BEPOSATHOCTH MPABMUIILHOTO OTBETa Ha MOCIEAYIOMIEEe 3aaHue
MOJKET 3aBHUCETh OT BEPOSTHOCTH MMPABIIIBHOTO OTBETA HA MPEBITYIINE 3aaHHS.

Ha3BaHue TeMbl Tema 1.1 «CTpoeHue aToOMOB XMMUYECKHUX JIEMEHTOB U
IIPUPOJIAa XUMUYECKOHN CBA3U»

Pesynprar 00yueHus CocraBnsaTh XuUMHUYeCKHe (OPMYNIBI COCITUHEHHH B
COOTBETCTBUU CO CTEHEHBIO OKUCIEHUS XUMHUYECKHUX
JJIEMEHTOB, UCXO0d u3 BAJICHTHOCTHU u

QJICKTPOOTPUIATCIBHOCTH

O01HMe KOMIIETEHIIUA OK 01

Bri0epuTte oayH NPaBUJIbHBINA OTBET:

1. Atomsl C 1 Si UMEIOT OJIMHAKOBOE YHUCIIO:

A) HEUTPOHOB B AJ1pe

b) sHepreTnyeckux ypoBHen

B) 251€eKTpOHOB Ha BHEUIHEM PHEPIreTUYECKOM YPOBHE

I') anexTpoHOB

2. B pany xumnueckux anemeHToB Li-Be-B—C meramnnueckue cBoiicTBa:

A) ycunuBaroTcs

B) ocimabeBaroT

B) He MeHsI0TCA

I') u3MeHsI0TCS MEpUOINYECKI

3. K s-a1emMeHTaM OTHOCUTCS:

A)K

b)S

B) Fe

I') Br

4. ITyrem coennueHust aroMoB 1o HomepoM 11 u 17 oOGpazyercst BEmECTBO ¢ XUMUYECKOM
CBSI3bIO:

A) nonsHou

b) xoBaneHTHOM NONSpHON

B) xoBaneHTHOI HeMoasIpHOU

I') meTanuueckoi

5. {KONIMUYECTBO JIEKTPOHOB B aTOME; KOJUYECTBO 3HEPIETUYECKUX YPOBHEW; KOJINYECTBO
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AJIEKTPOHOB Ha TIOCJIEJHEM 3HEPreTMYECKOM YpPOBHE; KOJMYECTBO MPOTOHOB B sApe aToma}
COOTBETCTBYET

A) HOMEpY IepHroa

b) Homepy rpynmsl

B) nopsiakoBoMy HOMeEpy

6.{xmopuay Oapus, aiMazy, aMMHaKy, CEpHOU KUCIIOTE } COOTBETCTBYET

A) noHHas XUMHUYECKas CBI3b

b) xoBasieHTHast MOJSIPHAS XUMHUYECKasi CBSI3b

B) xoBaneHTHas HemoyApHAst XUMUYECKast CBA3b

7. {cBs13b, 0Opa3oBaHHas 3a c4eT 00pa30BaHUs OOLINX IEKTPOHHBIX Map; CBS3b,
oOpa3oBaHHast 3a c4eT 000OIIECTBICHHUS BAJICHTHBIX 3JIEKTPOHOB; CBSI3b, 00pa30BaHHAs 33 CUET
ANIEKTPOCTATUYECKUX CUJI IPUTSDKEHUS | Ha3bIBACTCS

A) nonHou

b) MeTannunueckoi

B) xoBaneHTHOM

8. {B mopske Bo3pacTaHHs METAJUIMYECKUX CBOMCTB; B MOPsAKE YObIBaHUS paauyca
aTOMOB; B MOPSAKE BO3pACTaHUS KHUCIOTHBIX CBOIMCTB JETY4HX BOJIOPOIHBIX
COEJIMHEHUH } 3JIEMEHTBI PaCIIOJIOKEHBI B PSILy

A) K, Ca, Sc

b) Al, Mg, Na

B)F,ClL 1

9. Kakoe u3 cyxieHuil BepHo 11 31eMeHToB { VA rpynnsl , IVA rpynnsl, IA rpynmner }

A) oOmras popmyna neTydero BogopoaHoro coenunenuss RH4

b) He 06pa3yioT JIeTy4nX BOIOPOAHBIX COCTMHEHUN

B) 10 3aBepiieHns: 3HEPreTHIECKOTO YPOBHS HE XBAaTAET TPEX AIIEKTPOHOB

10. Cpenu BemecTs, ykazanHbix B psagy { NHsz, O,, HCl, SO,; CaO, HNO3, C12, CO2;
H2S04, HI, CuCI2, CH4, NH3 }koa1u4ecTBO COeIMHEHUN ¢ KOBAJICHTHOM MOJISIPHOM CBS3BIO
paBHO

A) TpeM

b) nBym

B) uersipem

11. Xumunueckas cBsI3b B MOJIEKYJIaX {030Ha U XJIOpUJA KaJIbLIUS; CEPHON KUCIIOTHI U
XJIOpHU/Ia aMMOHHUS; CEPHOM KUCIIOTHI M 030Ha} COOTBETCTBEHHO

A) KOBaJIeHTHas NOJIApHAs U MOHHAs

b) xoBasieHTHas NOJIsIpHAS U KOBAJIEHTHAS HETOJISIpHAS

B) xoBaneHTHas HeMOJIApHAs U HOHHAS

Kak BHMIHO W3 MpHUBEICHHOTO TpuUMepa, Kaxkaoe (aceTHOe 3aJaHhe MOXKET OBITh
peoOpa3oBaHO B HECKOJBKO PA3IMYHBIX BAPHAHTOB OJHOTO 3aJaHHs TECTOBOM cHucTeMbl. llpu
OpraHu3alui aBTOMATH3UPOBAHHOTO TEKYIIETO KOHTPOJS MOSBISETCS BO3MOXHOCTb T'€HEPALlUU
OO0JIBIIIOrO KOJIMYECTBA BAPMAHTOB TECTa, NMPH 3TOM 3alaHus, MOJydyeHHble u3 (acera, Oymyt
napajieNIbHBI 110 COJIEPKAHUIO U TPYIHOCTH.

Haszeanue tembl Tema 4.1Knaccudukanms, HOMEHKIATypa U CTPOCHHE
HEOPraHMYECKHX BEILIECTB

Pesynprar 00yueHus KnaccupunupoBaTh ~ HEOpraHMYeCKHMEe  BeUIECTBA B
COOTBETCTBUU C UX CTPOCHUEM

O01HMe KOMIIETEHIIUA OK 010K 02

Tecm c 6b100pom npasunbHO20 OmMeema.
1. KuCI0THBIMU OKCUIAMH SIBJISIIOTCS BCE BEILIECTBA B IPYIIIIE:
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a) Zl’lO, SOZ , Hz SO4

0) Si0;, CLO7, P, Os

B) COZ, A1203, FCQO3

r) Li,O, NO, FeO

2.BemectBo, Ha3BaHUe KoToporo HUTpat xenesa (1), umeer popmyny:
a) FeN

6) Fe(NO3);

B) FC(N02)2

F) FC(NO3)2

3.CoJisIMH SIBASIOTCA:

a) A12 S3, NH4C1, HQSIO4

0) Al, O3 NH4NOs, K,SiO4

B) Al( OH); NH4 Cl, Na,SiO4

F) A12 S3, NH4C1, KQSIO4

4.K OCHOBHBIM OKCH/IaM OTHOCHUTCS TPyIINa BEIIECTB:
a) SO3,HCI, CuO

6) CuO, Na,0, CaO

B) CaO, BaO, SiO,

r) Si0,, OF,,Al,O;

5.K kucnoram OTHOCHUTCS TpyIa BELIECTB!

a) H2 S, HNO3,HBI'

6) KC1, HCI, H, SO,

B) NH 3, HNO3 . HJ

F) NaOH, H 2504 . Hz S

6.BermectBo, Ha3BaHUE KOTOPOTO CYNb(UT HATPHsL, UMeeT hopMyIy:
a) NaZSO3

6) Naz SO4

B) Naz S

F) NaHSO4

7. OCHOBHBIM OKCHUJIOM M OCHOBHO COJIBIO SBJISIOTCS:
a) FeO u FeSO,4

0) CaO u CaCl,

B) BaOu Ba(N03 )2

r)CaO u (CuOH), CO;

8.OCHOBaHHEM U KHCJIOTOH COOTBETCTBEHHO SBIISIOTCS:
a) HNO ; u (NH 4) Al(SO4 ),

6) H, SuNaNO;

B) K 2503 I’IC&(OH)Q

F) KOH u H 4P2 07

9. OCHOBHBIM MPU3HAKOM, IO KOTOPOMY CJIOKHOE BEUIECTBO OTHOCAT K KUCJIOTaM, SIBJISIETCS
HaJIM4ue B €ro COCTaBe:

a) KUCIIOTHOTO OCTaTKa

0) aTOMOB KHCTIOpO/1a

B) aTOMOB BOJOpOAa

I') TUAPOKCUIIBHOM TPYIIIIBI

10.K am@oTepHBIM COEMHEHUSM OTHOCUTCS TPYIITIA BEIIECTB:
a) Al, O 3, SiO; , Ba(OH),

6) ZI’I(OH)Q ,CaO, Pz 05

B) Zl’lO, ZI’I(OH)Q , Ca(OH)z

r) AI(OH); , ZnO, Zn(OH),

11. Okcupa MeTaiia, KOTOPBIM B3aUMOJIEHCTBYET U C OCHOBAHUEM, U C KUCJIOTOU, SIBJISIETCS:
a) aM(OTEepHBIM
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6) HecoseoOpa3youM

B) OCHOBHBEIM

I') KHCIIOTHBIM

12.BeniecTBo, B KOTOPOM BaJIeHTHOCTH cepsl 11, ato:

a) CEpHUCTHIN ra3

0) cepoBOIOPOS

B) cynb(daT Kanus

r) okcua cepsl (IV)

13. TIpupoiHOMY COETMHEHMIO KaJIbIIHs, HA3bIBAEMOMY MPaMop, COOTBETCTBYET (popMyIia:
a) Caz (PO4 )2

0) CaCOs

B) Ca(OH),

r) CaSOq4

14. YrapHbIM ra3oM Ha3bIBaIOT:

a) okcup yraepoga (IV)

6) oxcun cepsl (IV)

B) okcuA yraepoxa (II)

r) okcun azora (II)

15.0cHOBaHMsI COOTBETCTBYIOT XUMUYECKUM AJIEMEHTaM, MMEIOLIUM CJIEIYIOIINE MOPSIKOBBIE

HOMEpa:
a) 20,16,12
0) 12,20,19
B) 13,14,15
r) 6,11,12
HazBanue teMnl Tema 4.2 Du3nKo-xuMHUECKHUE CBOMCTBA
HEOPraHMYECKHUX BEILECTB
Pesynbrar 00ydeHus KnaccuduimpoBare  HeOpraHMYecKWe  BEIIECTBA B
COOTBETCTBUU C UX CTPOCHUEM
O01HMe KOMIIETEHIIUA OK 010K 02

1. buHapHO€ coeIMHEHNE XUMUYECKOTO 3JIEMEHTA C KUCIOPOJIOM B CTETIEHU OKUCITICHHS —2,
B KOTOPOM CaM KHCIIOPOJI CBSI3aH TOJIBKO C MEHEE AIEKTPOOTPUIIATEIILHBIM 3JIEMEHTOM:

a) OKCcH] +

0) coab

B) KHCJIOTa

2. OCHOBHBIC OKCHUJIBI:

a) okcua cepri(VI) SO3

6) oxcun Hatpus Na20 +

B) okcun azota(IV) NO2

3. OCHOBHBIC OKCHUJIBI:

a) oxcuna azota(IV) NO2

0) oxcup cepri(VI) SO3

B) okcug Mmeau(Il) CuO) +

4. KucinoTHbBIE OKCUIBL:

a) okcup ceprl(VI) +

0) oxcux meau(1l) CuO)

B) okcuj 1mHKa ZnO

5. KucnotHsle OKCUIBI

a) okcuy amoMuaus Al203
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0) oxcup 1uHKa ZnO

B) okcup azota(IV) NO2 +

6. AM(DOTEpHBIC OKCUIBI:

a) okcun azota(lV) NO2

0) oxcup 1uaKa ZnO +

B) okcua Hatpusi Na20

7. AMdoTepHbBIE OKCHIBI:

a) okcug meau(Il) CuO)

0) okcua azora(IV) NO2

B) okcuj aaroMuuusa Al203 +

8. ['me HaxoAATCS HYKJIIEMHOBBIE KMCIIOTHI B 9YKapHOTaxX:
a) B MUTOXOHJPUSIX

0) B MeMOpaHe

B) B sijipe +

9. Uro Takoe HyKJIIEMHOBAs KHCIIOTA:
a) Omomonumep +

0) pacTBOp

B) HEOPraHMUYECKOE COCAMHECHUE

10. Bce KucCa0TH B CBOEM COCTaBE UMEIOT KUCIOPO, TaK JIU ATO:

a) 1a

0) HeT +

B) HE U3YYECHO

11. KuciaoraM COOTBETCTBYIOT CIIEYIOIIEE COEIUHEHUE!
a) HBr +

6) HOH

B) NaOH

12. KucioraM COOTBETCTBYIOT CIIEIYIOIIEE COEINHEHUE!
a) Na2SO4

6) H3Al103 +

B) NaOH

13. KucnoraM COOTBETCTBYIOT CIIEYIOIIEE COCIUHEHHE:
a) CH3COOH +

6) K3PO4

B) HOH

14. Kucnotel 00pa3yroTcst Ipu B3aUMOACHCTBUU:
a) KMCJIOTHOI'O U OCHOBHOT'O OKCHJIA

0) OCHOBHOI'O OKCHA U BOJBI

B) KMCJIOTHOTO OKCHJIa ¥ BOJIBI +

15. B3aumoeiicTBre OCHOBAHHUS C COJIBIO:

a) NaOH + MgCI2 = NaCl + Mg(OH)2 +

6) NaOH + HNO3= HOH + NaNO3

B) NaOH + CO3 = NaHCO3

16. ®opmyna, COOTBETCTBYIOIIAS COJIM:

a) CH3COOH

6) NaHCO3 +

B) H3AIO3

17. ®opmyna, COOTBETCTBYIOIIASI COJIM:

a) HBr

6) CH3COOH

B) Mg(OH)CI2 +

18. ®opmyna, COOTBETCTBYIOIIAS COJIM:

a) HBr
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6) K2S +

B) K20

19. OcHOBaHMs MOTYT BCTYNAaTh B PEAKIIHIO C:

a) OCHOBHBIMH OKCHJIaMU

0) co BceMH HEOPTraHMYECKUMHU BEIIECTBAMHU

B) KHUCIIOTHBIMH OKCHUJAMH +

20. KucnoTtHsle OKCHABI MOTYT B3aUMOJEHCTBOBATS C:

a) OCHOBaHHEM

0) coablo +

B) KHCJIOTOH

PEKJIAMA

21. KucnoTtHsle OKCHBI MOTYT B3aUMOJEHCTBOBATS C:

a) OCHOBHEIM OKCHJIOM +

0) KHCI0TOH

B) OCHOBaHHEM

22. OKcUAbI COCTOST U3 KUCTIOPOJa U:

a) IBYX 2JIEMEHTOB

0) OIHOIO DIIEMEHTA +

B) TPEX JIEMEHTOB

23. Beibepure rekcaruipokcodeppar HaTpusi:

a) Na2[Fe(OH)4]

0) Na[Fe(OH)6]

B) Na3[Fe(OH)6] +

24. Hutpat aqtOoMHHHUS B paCTBOPE B3aUMOJIEHCTBYET C:
a) Ca(OH)2 +

0) Fe(NO3)2

B) KCl

25. T'unpokapOOHAT HATPHSI pearupyeT ¢ KaXKIAbIM U3 3THUX BEIIECTB:
a) O2 u CO2

6) NaOH u HCl1 +

B) CaCl2 u NaOH

26. Mexay co0oil pearupyror:

a) runpokcua meau (II) u consinas kucnora +

0) kapOoHat 6apus u ruapokcua meau (1I)

B) TUAPOKCU]I MarHusi U HUTpaT ceuHua (11)

27. OcHOBaHUSI — 3TO:

a) CJIOHBIE BEILIECTBA COCTOSIINE U3 METAJIa U KHUCIOTHOTO OCTaTKa
0) CIIOXHBIE BEUIECTBA COCTOSIIUE U3 BOJIOPO/Ia U KUCIOTHOTO OCTaTKa
B) CJIO’KHBIE BEIIECTBA, COCTOSIIHUE U3 aTOMOB METaJlJIa U TUAPOKCOTPYIIIBI +
28. Kakoe u3 mpuBeIEHHBIX HUXKE BEILECTB ABJISIETCSI OCHOBAHUEM:
a) Fe(OH)2 +

0) CaO

B) Na2SO4

29. Yro obpa3zyercs npu B3aumozeiictsun NaOH ¢ CO2:
a) coJIb M BoJa +

0) CoJIb U KHCJIOTA

B) OCHOBAHHE M OKCH]]

30. OcHOBaHKE AUCCOLMUPYET Ha!

a) KaTUOHBI BOJIOPOJAa M aHUOHBI KUCIIOTHOTO OCTaTKa

0) KaTHOHBI METAJIJIa ¥ THAPOKCHUI aHUOHBI +

B) KaTUOHBI METaJlJIa U AaHUOHBI KUCIIOTHOTO OCTaTKa
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2.1.2. IlpakTHyeckne 3aJaHusl M 32124

[IpakTnueckne 3amaHus W 3aJa4d, YacTO WCIIOJNB3yeMble B KadeCTBE
TUIAKTHIECKUX CPEICTB B €CTECTBEHHOHAYYHBIX AUCITUIUIMHAX, TAK)KE MOTYT OBITh
(haceTHBIMH.

3amaun, Kak W Jpyrue JUAAKTHYECKHE 3aJaHus, MOTYT BBIOTHITH
OoOydJammIyl0o ¥  KOHTPOJHPYIONIyl0  (QyHKIuu. PemieHne 3amady  MOXET
OCYIIECTBIISITHCSl HA PA3TMYHBIX TUIIAX U dTAarax 3aHsITHI.

HazBaHue teMbl 2.1 THIIBI XUMUUYECKUX PEAKLIUI

Pesynbrar 00ydeHus CocTaBisTh peaklud COSAMHEHUS, Pa3jIokKeHHs, 0OMeHa,
3aMEILEHUS, OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKLIUHI
M peakiuud KOMIUIeKcooOpa3oBaHHS (Ha TpuUMepe
TUAPOKCOKOMIUIEKCOB QJIIOMUHUSI U LIMHKA) C y4acTHEM
HEOPraHUYECKUX BEILLECTB

OO011HMe KOMIIETEHIIUA OK 01

3aKOHUHWTh YpPAaBHECHUS pPEAKIUN, NOPOTEKAHUE KOTOPBIX BO3MOXKHO (!);

YPaBHATH; HA3BaTh PEArcHTHI U IIPOAYKThI pCaKIUU:
Al203+HCl—

Na20 + H20—
Fe + H2SO4 —
CaCO3 —
Zn+CuSO4—
BaCl2+K2CO3—
CaO+CO2—
Fe(OH)2—
CO2+H20—

.C+H2—

.H20—

. Al + H2SO4 —

. Na+O2—

. K20+H20—

. Cu(OH)2+H2504—

. Mg+H2CO3—

A1+ 02 —

. Ca+ H20—

.503 + CO2—

.BaO + H20—

21. Omnpenenute maccy okcuna menu (I1), kotopas nmorpeOyercs ast nmomyderust S00 r

A S S o

»—»—
—_ O

DO = = = e e e e
S O 00 0 O Lt B W N

HUTpaTa MEIW, €CJIM J0Jsl BBIXOJA B peakuuM B3auMojeicTBus okcuaa meau ¢ HNO3
cocrasisieT 92%”?
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22. Omnpenenute oObeMm (H.y., JI) aMMHUaKa, KOTOPBIH MOJy4UTCS TpU JCHCTBHH
n30BITKA pacTBOpa rUAPOKCcHIA HATpHUs Ha 48 T KapOOHAaTa aMMOHHUS, €CJIU BBIXOJ B PEAKIIUU
cocrasisieT 70%?

23. Omnpenenute maccy COJH, T, KOTOpas oOpa3yeTcsi IpU pacTBOPEHUU B M30OBITKE
azoTHOM kucaotel 80 r okenna meau (1), ecinu BeIxo B peakiuu coctabiser 80%?

24. Tlpu tepmuyeckoM paznoxkeHuu 1700 r HuTpata HaTpus ObUIO TodydeHO 174,4 n
Kuciopoa (H.y.). OnpenenuTe MacCOBYIO JIOJIO BBIX0/Ia B 3TOM pEeaKIuu.

25. PaccumTaiiTe Maccy OKcHJa MarHus, KOTopas oOpa3yercsi NpH pa3ioKeHHH
rugpokcuaa Maruusg Maccoit 50 r, eciii peakius pa3ioKeHU mponuia ¢ BeIxo1oM 95,5%.

26. Kaxkas macca O6eH301a (KIr) MOXKET MOTYIUThCs U3 369,6 M3 (H.y.) alleTUIIeHa, eCIu
T0J1s1 BBIX0Aa OeH30I1a cocTaBmiia 65% OT TEOPETHYECKH BO3ZMOYKHOTO?

27. Omnpeznenute Maccy CIUPTa, MOIY4EHHOTO Npu rugparanuu 40 1 nponuieHa (H.y.),
€CJIN JI0JIs1 BBIX0/1a ITPOJYKTA PEAKIIMH CO-CTaBIISIET 65% OT TEOPETUYECKH BO3MOMXKHOTO.

28. Ompeznenute OO0 BBIXOJA B pEAKLUUU KAaTAIUTHUYECKOIO OKHMCIEHUS aMMHaKa
KHCTIOpOIOM, eciu mipu okucieHnu 10 monb ammmuaka obpasyercs 200 n okcuna azorta (II)
IpH H.y.?

29. Ilaper 6poma obbemom 20 11 cMmemanu ¢ U30BITKOM BOJO-POJa, B pe3ylbTaTe U3
cMmecH BeIIenuau 32 1 6poMoBomopoaa. Onpenennure A0TO BeIXoaa, %, ecliu 00beMbI Ta30B
U3MEPSIIUCH NIPU OJJUHAKOBBIX YCIOBHSIX.

30. Oxkcua xanbuusa maccodt 0,64 xr narpenu ao 1200° C ¢ no-craTouHod Maccoi
okcuna kpemuus (IV). Macca o6pa3oBaBiierocs cuiaMkara Kajiblusi okazaiach pasHou 1,024
kr. Onpenenure BbIxoa (%) peakliuy COeIMHEHUS.

31. U3 36 r MeraHona ObUIO TOTYYEHO 24 T TUMETUIIOBOTO 3¢upa. PaccunTaiite BBIX0T
peakuuu AeruapaTaun

HasBaHue teMbl 2.2 DNEKTPOIUTHYECKas! JUCCOLMALINS M HOHHBIN
oOMeH
Pesynbrar 00ydeHus CocraBiaTh ypaBHEHUS XMUMHYECKUX PEAKIUA HOHHOTO

oOMeHa ¢ Y4aCTUEM HCOPraHMYCCKUX BCICCTB

OO01Me KOMIIETEHIIUA OK 010K 04

1. Hanucath MOHHO-MOJIEKYJIAPHBIE M MOJIEKYIISIPHBIE YPABHEHHS THAPOJIH3A COJIEH:

a) cynbdara xpoma (IIT) (Cra(SO4)s)

0) cynbduaa narpus (Na:8)

Y yKa3aTh PEAKIIUIO CPEIbI UX BOJHBIX PACTBOPOB.

2. HanmcaTh HOHHO-MOJIEKYJIAPHOE M MOJIEKYIISIPHOE YPABHEHHUSI TUAPOIIU3A XJIOPHIA
amomunus (AICh), Kak Biusier Ha paBHOBecHe THApoIM3a NpUOaBIeHHE K PACTBOPY CIeYIONIUX
BEIIECTB:

a) xnoposoaopoauoii kucnots! (HCI);
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6) runpokcuna kanus (KOH),

B) HuTpata Hatpus (NaNOs)?

3. CocTaBUTh HOHHO-MOJIEKYJISIPHOE M MOJICKYJISIPHOE YPABHEHH I'MIPOJIM3a KapOoHaTa
kamus (K2CO3) | Bprapcanrs KOHCTaHTYy, cTenedb u pH ruaposan3sa coau B 0,01M pactBope.

4. Urto npousoiiieT Npu cAMBAHUH PAacTBOPoB xJopuia :keinesa (II) (FeCl) y xapGonara
narpus (N2C03)? Hanucars ypaBHenns peakunii B MOHHO-MOJIEKYISIPHOI M MOJIEKY IS PHOI
(popmax.

5. Kakas u3 aByx coaeii xaopun munka (ZnCh) yau xnopun memu (CuCl) | ppy papueix
KOHLeHTpauusx B Oojbliell crenmeHH mnoasepraercs ruaponsy? OTBer MOTHBHPOBATH

Pac4€ToM OTHOIICHUSA cTeneHen rujipoJju3a o0enx cojeii. CocTaBuTh HOHHO-MOJIEKRYJISAPHBLIC
U MOJIERYJISIPHBIC YPAaBHCHUS T'HAPOJIN3A ITUX coJIeH.

Haszeanue tembl 4.1 Knaccudukarus, HOMEHKJIaTypa U CTPOCHHE
HEOPraHMYECKHUX BEILECTB

Pesynprar 00yueHus KnaccupunupoBaTh ~ HEOpraHMYECKHME  BEUIECTBA B
COOTBETCTBUU C UX CTPOCHUEM

O01HMe KOMIIETEHIIUA OK 010K 02

1. BpruncnuTh 00beM AMOKCHIA yIiIepoja MpU H.y., B3ATOrO KOJHMYECTBOM BeIIecTBa 3
MOJIb.

2. Beruucnuts maccy atunena (C,Hy), 3aHuMaromiero npu H.y. 00beM 28 1.

3. Beruncnuth 00BEMHYIO JIOJIIO METaHA B CMeCH, cocTosime u3 30 1 meraHa, 5 11 oTaHa u 2
1 Bogopoaa. O6beMbl Ta30B U3MEPEHBI IIPU OJJMHAKOBBIX YCIOBHSIX.

4. Imeercs ra3oBas CMECh, MAaCCOBBIE JOJM ra3za B KOTOpoH paBHbI (%): meraHa — 65,
BoJopoia — 35. Onpenenure 0ObEMHBIC JOTH Ta30B B ATOH CMECH.

5. BBIYMCTUTH MacCOBBIE JJOJHM KaXKAO0TO U3 3JIEMEHTOB, BXOSAIINX B COCTAaB YIIEBOJOPOIA,
dopmyna kotoporo CeHjs.

6. 3 Hedtu momyuaror OeH3uH (MaccoBas J0Jg ero B HepTH cocTaBisieT 25%) U MazyT
(55%). Ilpu nanpHeimei nepepaboTKe MaszyTa MOJIy4YaloT elle HEKOTOPOe KOJMYECTBO OCH3MHA
(60% ot maccel Masyrta). Paccumraiite mMaccy OeH3MHA, KOTOpBIH OyneT moiydeH u3 HeTH
Mmaccoit 200 xr.

Haszeanue tembl 4.1 Knaccudukarus, HOMEHKJIaTypa U CTPOCHHE
HEOPraHMYECKHUX BEILECTB

Pesynprar 00yueHus KnaccupunupoBaTh ~ HEOpraHMYeCKHME  BeUIECTBA B
COOTBETCTBUU C UX CTPOCHUEM

OO11re KOMIETEHITUH OK 010K 02
3ananue 1. Beibepute OKCHU/IBI u3 CJIEIYIOLIUX
BELIECTB.
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H.SO, SO, Fe.O, CO: H.SiO; CaCoO:; CaO CO:
SiO, NaOH AI(OH)3 Mn,O, FeO SO, N.Os Na,O
3aganue 20THECHTE TPUPOY OKCUAOB. OTBETHI 3aMUIINTE B TAOIHUILY.
Na.O SO; K0 CuO CrO; Mn.O;, SiO. N:Os
CaO SO, P.Os FeO MnO AlLO; BeO Fe.O;
OCHOBHblE KUCMOTHbIEe amdoTepHbie
3ananue 3. Ha30BUTE OKCHUJIBL.
1 BapuaHT 2 BapmaHT 3 BapmaHT 4 BapuaHT
Mn, O, Ag. O Cr .0, N. O,
Na, O CaO Li .O SO,
CO; N .Os Fe .0, BaO
PbO. Cu. O Cl .0, (6]0)
BeO SO, FeO SnO,
N :O; ZnO Cl.0 Al ;0;
SeO; CuO CrO; CO:
P .0, NO. MgO NO
SO, CrO, P .0: BeO
Ha3BaHue TeMbl 7.1 Knaccugukamus, ctpoeHre 1 HOMEHKIATypa

OpraHu4YeCKuX BCIICCTB

Pesynprar 00yueHus

Knaccugpunuponatsb
COOTBETCTBUU C UX CTPOCHUEM

OpPraHUYCCKUC

BCIICCTBA B

O01Me KOMIIETEHIIUA

OK

01

1 3apanue

1. Hanmmure cTpykTypHbIe (GOPMYIIbl COSTMHEHUH 110 UX Ha3BaHHSIM:
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a) 2,5- ITMMETUIITeKCCH-3;

0) 2-MOHOMETHII-3,5- TUIIPOTIIIIHOHAH;

B) 2,5 - AMMETHII - 3-HUTPOTEKCaH;

r) 2,3-1UXJIOPreKcaHoBast KMUCIIOTA;

1) 2 - aMuHOOYTaH.

2. Hanumwure cTpyKTypHBIE (hOPMYJIBI BCEX COCMHEHUI COCTaBa:

a) CsHio;

6) C5H110H;

B) C5H11N02.

3. "Tpernii numHMA"

a) aJIKUH, HUTPOCOEANHEHUS, AJIKEH.

OTBeT: HUTPOCOEAUHEHUS

0) OyreH-2, meHTeH-3, OyTaHab.

OtBer: Oyrananb

B) IEHTHUH- 1, meHTaaneH-2,3, IeHTaH.

OrtBer: IIeHTaH

4. TTogOepute K TEKCTY MPABUIBHBIA TEPMUH OTIPEACTICHUS TIOHSATHUS:
) FOUUSOU - BEIIECTBA, OJIMHAKOBBIE [0 COCTABY, HO Pa3HbIE [0 CTPOCHUIO.

(3) T - 3TO psAJ COEAMHEHUH, CXOJHBIX IO CBOEMY CTPOECHHIO M XMMHUYECKHM CBOICTBaM,
KOTOPBIE OTJIMYAIOTCS APYT OT Jpyra [0 cOCTaBy MOJIEKYJ Ha OJIHY Ui HeckoJibko rpymnm CHo.

B) ............. - OTO U30MCPbI, OTIIMYAOIIUCCA MMOPSAAKOM COCAUHCHUS aTOMOB.

) o) MPEJCTaBIsIeT COOOM COBOKYMHOCTh HECHUCTEMATHYECKUX HCTOPUICCKHU
CJI0>KMBILUXCS HA3BaHUW OPraHUYECKUX COCITUHEHUN.

b1 ) JOVR - 9TO SBJEHHME CYIIECTBOBAHMS BEIIECTB, MMEIOIIMX OJMHAKOBBIM KAauye€CTBEHHBIN U
KOJIMYECTBEHHBIN COCTaB, HO Pa3JIMYHOE CTPOCHHE U Pa3HbIE CBOMCTBA.

OTtBeT: M30MeEphl, TOMOJIOTMYECKUM DsiZl, CTPYKTYpHbIE M30MEpBI, TpaBUaJIbHAas HOMEHKJIATYpa,
U30MEpHS.

5. BcraBuTh MponyIieHHbIE CI0Ba B TEKCT

BeiOpate  camyi0  JUIMHHYIO  YIJICBOJOPOJHYIO  LI€Ib M TPOHYMEpOBAaTb  aTOMBI

(yrnepona)B Heil. Hymepanuio HaYMHAIOT ¢ TOTO KOHIIA LIEMH, K KOTOpOMY OJinxke
CTOUT (pamukan). Ha3Bare pagukansl B ( andasutrnom) mopsiake. Ilepen
Ha3BaHMEM Ka)KJOr0 paJuKaja yKaszaTb (HOMEp) aTOMOB YIJIEpOJia, ¢ KOTOPBIMH
CBSI3aHbI TAKUE PAJUKAIIbI.

6. BeiOpath npaBuiIbHbBIC YTBEPIKICHUS:
a) Lluc-TpaHc-uzomepust xapakTepHa JUisi COEAUHEHHUH, COIEpKAUX ABOMHYIO CBS3b MIIU IIUKIIL.
6) M3omepsl - BelecTBa, OMHAKOBBIE TIO CTPOCHUIO, HO pa3HbIE TI0 COCTaBY.

B) CTpYKTYpHBIMHU Ha3bIBAIOTCS U30MEPHI, OTIIMYAIOIIHUECS MTOPSAIKOM COETUHEHHS aTOMOB.
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r') ATOMBI B MOJIEKYJIaX COEUHEHBI APYT C APYrOM COIJIACHO UX BAJIEHTHOCTH.
Otset: ABI'

7. YKaxuTe, KaKie U3 NEePEUUCICHHBIX COCIUHEHUN SBIIAIOTCS OPraHUYECKUMU:
a) NaQSO3; 6) C3Hg; B) C2H5BI'; F) COZQ

OrtBer: 0,8

8. HazoBuTe npuBeaeHHBIE HIKE YIIIEBOIOPOABI IO MeXayHapoaHoH HoMeHkiIaType [UPAK:

CH;

CH: - CH - CH: - CH- CH;

) CH;
CH,
|
CH; -~ CH,~ C — CH - CH,0H
|
5 CH; CH,
CHs—CH, CH, - CHs
|
CH;~C — C — CH- CH, - CH,
.
) CH, CH; CH,
CH,

CH; -C — CH-CH; - CH; - COOH

CH;

2 3apaHue

1. BeBemute dopmymy BemectBa, coxaepxkamero 82,75% yrmepoma u 17,25% Bomopona.
OTtHOcuTeNbHAS INIOTHOCTH APOB ATOTO BEUIECTBA 110 BO3IYXY paBHa 2.

JaHo (yrineBoaopo)
m(BemecTBa) = 4,2 T
m(CO,) =13.2r
m(H,0)=54r
D posn. (BemectBa) = 2,9

BriBecTu MonekynspHyo Gpopmyny BemecTna.
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2. BeiBeaurte dopmyiy BemiecTBa, conepxaiiero 81,8% yraepona u 18,2% Bogopona. OTHOCHTETBHAS
IUIOTHOCTH [IAPOB 3TOrO BEILLECTBA 110 BOAOPOY paBHa 22.

Hano (yrineBoaopo)
m(BemecTBa) = 4,31

m(CO,) =132r
m(H,0)=0,7r
Dy (BemectBa) = 43
BriBecTu MonekynspHyto (opMyiy BeIIecTBa.
3 3aganmue
1. Cepoyraepon conepxut 15,8% yriepona nmo macce. KakoBa mpocreiimas Gopmyna 3Toro
BelecTBa’?
2. Conepxxanue yriepoga B yrieBojgopone cocrtaBisieT 83,33%. IlmoTHOCTh mapoB
coeqMHeHus 1o Bojopoay — 36. KakoBa monekynspHas ¢popmyna yrieBoaopoaa’?
3. Hekortopast kucnora coaepkut Boaopoa (2,2%), won (55,7%) wn xucnopoxa (42,1%).
Onpenenute NpOCTEUIIYIO POPMYITY 3TOM KHCIOTHI.
4. TInoTHOCTH MAapoB IO BO3AYyXy HeKoToporo ankaHa 4,414. KakoBa gopmyna ankana?
5. Coxrmu 7,2 v yrneBojmopoaa. IlnoTHocTs ero mapoB mo BoAopony cocrasisieT 36. B
pe3ynbraTe peaknuu odOpaszoBanock 22 T okcuma yriepoxa (IV) wu 10,8 r Bomel. Kakoa
MOJIEKYJIsIpHas popMya coeTuHeHus?

Ha3BaHue TeMbl 7.1 Knaccugukamus, ctpoeHre 1 HOMEHKIIATypa
OpraHMYECKUX BEILECTB

Pesynprar 00yueHus KnaccupunupoBaTb ~ opraHMuecKkde  BelIeCTBA B
COOTBETCTBUH C UX CTPOCHUEM

OO01Me KOMIIETEHIIUA OK 01

3amaua 1. ['a30Bast cMechb COJEPIKUT 3TaH, STUJIEH U aneTuieH. Kak 10ka3aTh NPUCYTCTBUE B
JAHHOW CMECH KaXKJI0TO U3 Ta3oB? Hanummre ypaBHEHUs HEOOXOUMBIX PEaKIIUM.

3amaua 2. Bblgenute B 4YMCTOM BHUJE KOMIIOHEHTBI CMECH, COCTOALIEH W3 aleTUiIeHa,
MporieHa U nmponana. Hanumure ypaBHEHUS HEOOXOAMMBIX PEAKITUH.

3amaua 3. U3BectHO, uto 1,12 11 (H.y.) cMecH alleTuiIeHa ¢ STUIEHOM B TEMHOTE MOJHOCTHIO
cBs3bIBaeTcs ¢ 3,82 miu Opoma (= 3,14 r/mi). Bo ckonbKo pa3 yMEHBIIUTCS 00BEM CMECH TOCTe
MPOITYCKAHMS €€ Yepe3 aMMHAuHBI pacTBOp OKcuaa cepedpa?

3anava 4. ['a3, BBIICIUBIIUNACS IPU CTOPAHUU CMECH OCH30JI1a U ITUKIIOTEKCEeHA, TPOMYCTHIIH
yepe3 U30bITOK OapuToBoi Bonbl. Ilpu stom momyumnm 35,5 r ocagka. Haiiaure mpoueHTHBIN
COCTaB UCXOJHOM CMECH, €CITH TAKOE Ke €€ KOJTMIECTBO MOXkKeT oOecuBeTuTh 50 T pacTBopa Opoma
B TETPAXJIOPHJIE YTIepoia C MaccoBOil noneit 6poma 3,2%.

3agaua 5 Hanumwure ypaBHEHHS XUMUYECKUX PEAKIMM, MOATBEPKIAIOIIUX I€HETUYECKYIO
CBSI3b MEXK]Ty KJIaCCAMH OPTaHMYECKUX COSAMHEHUN B cxeme 6. Pe3ynmbTaT 00CyauTe ¢ coceoM o
napre.

AnkaHbl—Anbgernabl

CH, + 0O, KaT. — + H.O
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Anbpernabl —>Kap60HOBbIeKMCHOTbI

+ Ag,0 t, aMMHauHBIN p-p — + 2Ag|

CnupTbl —Anbgermabl

CH,—CH,—OH + CuO t— + Cu + H.O

Anbgerngbl —CnupThbl

+ H. t, KaT. — CH,—CH,-OH

CnunpTbl —lFanoreHnpousBoaHbleyrnesogopoabl
FanoreHnpousBogHble yrnesogopoabl —CnUpTbI
AnkaHbl—TlanoreHnpousBogHbleyrnesogopoabl
FanoreHnpoussoaHble yrneBoaopoabl —AsKaHbI
AnkeHbl—lanoreHNpon3BoaHbleyrieso4opoabl
FanoreHNnpousBoAHble yrneBoaopoabl —ANKeHbl

3agaua 6 3anuInuTe ypaBHEHUS PEAKLUi, MIUTIOCTPUPYIOIIUX CIIEIYIOIINE TIEPEXOIb:
l v

a) Fe = FeCl; — Fe(OH), — Fe,O; — Fe— FeSO, —

—> Fe(OH), — FeO — Fe;

1
BaS0O,
Il

NaNO,
r) 8i —> 810, —> Na,810, —> H,Si0; —> Si0, —> Si —
— Mg,Si —> SiH, — Si0,;
| 1
—> NaHCO,—* NaNO; —> NaNO,.
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3anava 7 3anuIInTe ypaBHEHUS PEAKLUN, WILTIOCTPUPYIOIIUX CIAEAYIOLIUE IIPEBPAILICHUS:

40
a) C— CH, —> C,H, —> CH;—CZ__—> CH,COOH —>
H
o
—»CHy;—CL_ — C,H,0H — C,H,;
0—C,H,
20
6) C—> A1,C,— CH,—> CH,0H — H—C__ —>
H
— H—c"”'ﬁu —>CO
~OH #
8) C —> CaC, — C,H,— CO, — C¢H,,05 — C,H,0H —>
40

— CHy—C_ | — CH,C00H— C0,—C.

3amaua 8 OnpenenauTe IIOTHOCTh METaHa Mo BOJAOPO/LY.
3agauya 9 OnpenenuTe MIOTHOCTH MPOMUIIEHA MO TEIHI0
3anava 7 Onpenenure IIOTHOCTh NApOB ATaHOJIa 10 BO3IAYXY.

2.1.3. [IpakTUKO-OpUEHTUPOBAHHBIE 32/IaHUSA

[IpakTHKO-OpHEHTUPOBaHHbIE  3aJaHusl (Kak TeopeTHYecKue, TaK U
pacyeTHbIE), HAIPaBJIEHbI HAa Pa3BUTHE PE3YJIHTATOB OOYUYEHHS OCHOBHOI'O MOMIYJIS
(pazmensl: «OCHOBBI CTPOEHUS BelecTBa», «CTPOCHUE U CBOMCTBA HEOPTAHHMUECKHIX
/  opraHumyeckux  BemecTB»,  «KuHeTHMueckne W TEpPMOJAUHAMHUYECKHUE
3aKOHOMEPHOCTHU MPOTEKAHUS XUMUUYECKUX PEAKIUl», «JlUCrepCHbIE CUCTEMbI») U
BBISIBIICHUE XUMHYECKON CYIIHOCTH OOBEKTOB MPUPOJIbI, MPOU3BOJACTBA U ObITA, C
KOTOPBIMH 4YEJIOBEK B3aUMOJAEHCTBYET B MPOIECCE MPAKTUYECKOM AEATETbHOCTU
(MpUKIaJHOW MOAYJIb).

[IpakTHKO-OpHEHTUPOBAHHBIE 3aIaHus MOXHO ONPENIeNUTD Kak
MeJJarorTMuecku rnepepadoTaHHbIl  (PparMeHT MpodeCcCHOHANBHOW e TEIbHOCTH
cnenuanucta. OHHM pa3palaTbiBalOTCA Il TPOBEPKHM 3HAHUM UM yYMEHHH
oOyyJaromuxcs AeHUCTBOBATh B NPAKTHUUYECKUX, HETUIHYHBIX, SKCTPEMalIbHBIX U
apyrux curyanusx. I[lpu u3ydyeHMM JUCHUIUIMHBI «XHUMHS»  MPAKTHUKO-
OpPUECHTHPOBAHHBIE  3aJaHUsl  MOPUMEHSAIOTCA IS aKTUBU3alUMU  y4deOHo-
MO3HABATEIBHON JEATEIbHOCTU 00yYarOIIUXCSl.

Ha3zsanue tembl 1.2 Tlepuoauueckuii 3axoH u Tadnuma J[.M.
Menpeneena

PesynbraTr 0OyueHust | XapakTtepu3oBaTh XHUMHUYECKHE DJIEMEHTHl B
COOTBETCTBUHU c 10,4 MOJI0KEHUEM B
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MEePUOAUYECKON CUCTEME XUMUUYECKUX DJIEMEHTOB
J.1. MenneneeBa

OO011e KOMITETEHIINHU OK 01

1. Pacrmpeznenenue 3J€KTPOHOB B aTOME IO HEPreTUYecKuM YpoBHsM 2, 8, 4. Onpenenure,
Kakoi 3T0 31eMeHT. [IpuBeanTe GOpMyinbl €ro BBICHIETO OKCHAA, THAPOKCHIIA M BOJOPOIHOTO
CO-CIMHEHMS. YKaKHUTE€  Xapakrep coeauHeHui. IIpuBenure  ypaB-HEHUS — peakLui,
UJUTFOCTPUPYIOLIUE CBOWCTBA 3TUX COCIUHECHUMN.

2. Hanumure ypaBHEHMsI peakLUil anroMuHus co ciaeayro-mumu Bemectsamu: CI12, O2, S.
JInst KaKJ10# peakliy COCTaBbTE AIIEKTPOHHBIN OaaHC, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEITD.

3. C xakuMU M3 TIEPEUUCIICHHBIX BEIIECTB OymeT B3auMojaercTBOBaTh okcui (ocdopa (V):
HCIl, Ba(OH)2, SO2, H20, Li20O? Ilpu-Beaute ypaBHEHUs] BO3MOXKHBIX PEAKIIUN B MOJIEKYJIIPHOM
Y MOH-HOM BHJIE. YKa)KHUTE XapaKTep KakJI0T0 OKCHJIA.

4. IlpuBeauTte ypaBHEHHUS peakluii, C TOMOLIbI0 KOTOPBIX MOXKHO OCYLIECTBUTH CIEAYIOLINE
IIPEBPALLEHUS:

Ca — CaO — Ca(OH)2 — CaCO3 — CaO.

HasBanue teMbl 4.2  @OU3NKO-XUMHUUYECKUE CBOUCTBA
HEOPraHWYECKUX BEIIECTB

Pe3ynbTaTt 0OyueHus: | YcraHaBiuBaTh 3aBUCHUMOCTb ¢busuKo-
XUMHUYECKUX CBOWCTB HEOPTaHUYECKUX BELIECTB
OT CTPOEHHUSI aTOMOB M MOJEKYJ, a TaKXe Tula
KPUCTAIUIMYECKON PELIETKU

OO01mue KOMIETEHIINT OK 01, OK 02

1.Hanucare ypaBHEHUS! XHMUYECKUX PEAKLUH, K OyKBaM I' ¥ ]I COCTaBUTh HOHHBIE (DOPMBI:

a) H,SO4 + Mg 6) Na,O + HBr B) H,SO3 + CaO r) CaCO; + HCI ) AICI; + AgNO3

¢) Ba(OH); + SiO;

2. OCyIecTBUTb NMEPEXObl: KU — OKCU KU — THUAPOKCH Kalus — Cylb(haT Kaius

3. 3amaua: CKOJIBKO KI' HATpHs MOTpeOyeTcs JUIsl peakluu B3auMOJAEHCTBHS ¢ 16 Kr cepsl,
coaepxarieit 25% npumecei, ecnu cxema peakuuu: Na + S — Na,S

4. Hanmcatp ypaBHEHUS] XUMHUECKUX PEaKLUii, K OyKBaM T U ]I COCTaBUTh HOHHBIE ()OPMBI:

a) H,SO4 + Mg 6) Na,O + HBr B) H,SO; + CaO r) CaCO; + HCI ) AICI; + AgNO3

¢) Ba(OH); + SiO;

5. OcymecTBUTh MEPEeX0bl: KU — OKCU KU — TUAPOKCU Kalus — Cylb(haT Kaius

6. 3amaua: CKOJBKO KI' HATpHs MOTpeOyeTcs JUIsl peakluu B3auMOJAEHCTBHS ¢ 16 Kr cepsl,
coaepxarieit 25% npumecei, ecnu cxema peakuuu: Na + S — NapS

Ha3zBanue tembl 4.3  Wnentuduxanus HEOPraHUUECKUX
BEILIECTB

Pesynbrar 0oOyuenusi | OOOCHOBBIBaTH  3HAYEHHWE U NPUMEHEHHE
HEOPraHMYECKUX  BEIIECTB B  OBITOBOW W
MPOU3BOACTBEHHOW NI€STEIbHOCTH YEJIOBEKa HX
(hU3UKO-XUMHUUYECKUMHU CBOMCTBAMU
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OO011e KOMITETEHIINU OK 01

1. Hanucare xumuueckue (GOpMyNbl BEIIECTB, HAXOAALIMXCS B Tpex Koyibax, ecnu: 1)
pacTBOp U3 MEPBOI KOJIOBI OKPAIIMBACT IJIaMs B JKEJTHIH, a U3 BTOPOU — B (PHOJIETOBBIN LBET; 2)
Ipu HarpeBaHuu oOpaszna u3 Tperberd konObl ¢ NaOH mosiBuics 3amax amMmuaka; 3) mpu
npunuBanuu pactBopa AgNO3 Bo Bcex oOpasuax BBIAIM OCAAKU O€NOoro IBeTa, MpHYeM B
oOpa3iie u3 TpeThei K00kl 0CaTOK paCTBOPUIICS MpH J00aBICHUH BOJbI; 4) 100aBICHUE pacTBOpa
BaC12 cmoco6cTBOBaO BHIMIAJACHUIO OCTBIX OCAIAKOB B 00pa3iiax u3 BTOPOUM M TPEThel KoIo; 5)
npunuBanue pactBopa HC1 npuBeno xk OypHOMY BBIJETICHHIO ra3a B 00paslie U3 BTOPOil KOJIOBI,
IIpUYEM 3TOT ra3 BbI3Bas nomytHeHue pactBopa Ca(OH)2. OTBer moaATBEpAUTH YpaBHEHHSIMH
COOTBETCTBYIOILIUX PEAKIIUI B MOJIEKYIISIPHON M MOJIEKYJISIPHO-MOHHOH (opMme.

2. B uetbipex konbax 0e3 3TUKETOK COAEPIKATCsl PACTBOPHI CIEAYIOIMIMX BEIIECTB: COJSTHON
KUCIJIOTHI, XJopHuaa 6apusi, cyabdara kanus, pochara xanus. Mcrnonb3ys JONOTHUTEIBHO PACcTBOP
AgNO3, onpenenuth, B KAKOW HMEHHO KOJIOE COJEPIKUTCS KaXk10€ U3 YKa3aHHBIX BemecTB. OTBeT
MOJTBEPIUTH YPABHEHUSMHU PEAKLUI B MOJIEKYJISIPHON M MOJIEKYJISIPHO-MOHHOM (opme.

3. B matb npoOupoK, coaepkaliux pacTBopsl Xinopuaos kanusi, meau (1), Oapus, anroMuHus
u sxene3a (III), noGasmiu pactBop NaOH. Yka3are, B Kakux UMEHHO MpOOMpPKaxX HAXOIHIUCH
JIAHHBIE COJIM, €CITU B MEPBOI MPOOHpKE BhINAN 0CAAOK OENoro IBeTa, B YETBEPTOM — roiaydooro
I[BETa, B MATOI — Oyporo 1BeTa, a BO BTOPOM M TpeThell ocanka He oOpa3oBanock. [Ipu momou
KaKoOT0 peareHTa MOXHO OIPEIeTUTh COCTAB COAEPKUMOT0 BTOPOU M TpeThel mpooupok? OTBeT
MOATBEPAUTh YPABHEHMSIMM COOTBETCTBYIOIIMX PEAKUMH B MOJIEKYISIPHOM U MOJEKYISPHO-
HOHHOU (hopme.

4. B nmate nmpoOHpOK, coxepKaliux pacTBOpbl cynbdatos Harpus, mapranua (II), mean (II),
amoMuuuss U xpoma (III), moGaBmmm pactBop NaOH. Yka3zarb, B Kakoil MMEHHO NpoOupKe
HAXOJUTCS KaX/Jasi COJb, €CIIM B YETBEPTON MPOOHMpPKE BhINAN OCAIOK IOJyOOro LBETa, B TPEThel
— CHHEBATO-CEeporo LBETa, B MIEPBOM U MATOM MpoOdUpKax — OEJIOTo IBETA, MPUYEM OCAOK B MATOM
npoOupke pactBopwics mpu nodaBneHun u30biTka NaOH, a Bo BTOpoii mpoOupke ocaaka He
oOpazoBanock. OTBET MOATBEPIAUTH YPAaBHEHUSIMH COOTBETCTBYIOLIUX PEAKIUI B MOJICKYIISIPHON U
MOJIEKYJISIPHO-UOHHOH (opme.

HazBanwne tembl Paznen 5. Kunernueckue u TepMOIUHAMUAYECKUE
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peakiuii CKOpOCTh XMMHYECKUX PEAKITUMN.
XVWMHAYECKOE paBHOBECHUE

PesynbraTr 0Oyuenusi | OOOCHOBaHHE WM3MEHEHUSI CKOPOCTHU TEUYCHHUS
XUMUYECKUX  peakiui, uX  oOpaTUMOCTH.
Oco0EHHOCTH XUMHYECKOTO PaBHOBECHS.

OO01mue KOMIETEHIINT OK 01, OK 02

3apanme Nel. (2 Gama)

[Ipenyoxxure cocoObl YCKOPEHHUS pa3iokKeHHUs OBITOBBIX OTXOJIOB, HCIIONB3YS U3yUCHHBIC
BaMU (paKTOPBI, BIHUIOMINE HA CKOPOCTh XUMUYECKO# peakiiu. OTBeT 000CHYMTE.

3apanme Ne2. (2 Gaia)

[TpoBeauTte oma MpoOIEMHBIN SKCIIEPUMEHT
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Kynure B anteke pacTBop mepekucH BoJopoJia. Bo3pmuTe Kycodek 0TBapHOTO KapToders
U Kycouek celporo. Ha kaxaplii HajelTe HEMHOro Iepekucu Bojopona. Urto Habmomaere?
[Touemy? ITonbITaiiTech OOBSICHUTH HAOMIOAEMBIE.

3aganue Ne3. (2 6an1a)

3HaHUE BIMSHUS PaA3IMYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUECKOW PEAKLIUU IIUPOKO
IIPUMEHSETCST B IPOMBILUIEHHOCTH. Hanpumep, nepBas cTaaus MOJYy4EHHUs] CEPHON KHUCIOTHI B
MPOMBIIIICHHOCTH - OOKHUT KEJIe3HOT0 KoJrye1aHa

4FeSz(TB)+ 1102(r) = 2F6203(TB) + SSOZ(F) T+Q

[Tpennoxxure MUHUMYM 2 (akTOpa, KOTOPbIE MOTIIH Obl YBEIUYUTH CKOPOCTh XUMUYECKOM
peaxkuu.

3aganue Ned Dxcnecc-Tect (5 0aniioB)

1) 3auem Ham AOMa HYKeH X0JOUIbHUK? (C TOUKU XUMUKa)?

2) Ilouemy B 1a0OpaTOPHBIX YCIOBHSX AJIS MPOBEIACHUS PEAKIMU THIAPOJIU3a Caxapo3bl
pacTBOp HYXHO KHUISITUTh, a B IUIIEBAPUTEIILHOM TpaKTe 3Ta peakuus uaer npu t 36,6 °C u
ropaszno OwicTpee?

3) [MoyeMy CKOPOCTH peaKIiy rOpeHus BEUIECTB B KUCIOpoae Oombiie, yeM B Bo3ayxe? (B
BO3/yXe Kuciopozaa Bcero 21%, cooTBeTcTBEHHO B yMCTOM O, BEIIECTBO CropaeT ObIcTpee.)

4) Ha xakoM TpUHIMIIE OCHOBAHO TYIIEHHE KOCTpa pa3OpachblBaHMEM TOPSIIUX APOB?
(CxopocTh TOpeHHMsT TeM Bbllle, 4YeM Ooibllie VM MEHbIIe S TOBEPXHOCTH CropaeMoro
MaTrepuana.)

5) XKene3o okucngeTcs U Ha BO3AyXe, U B Kuciaopone. [loyeMy oHO ropuT B KHCIOpPOJAE U
He ropuT Ha Bo3ayxe? (KoHueHTpamus Kuciopoaa B BO3QyXE HMXKE, UEM B YHCTOM KHCIIOPOJE,
JUI OKHUCJIEHUSI €T0 XBaTaeT, a AJIs TOPEHUSI- HET.)

3apanmne Ne5. (5 6ayioB)

Haiite xapakrepucTuky peakiuu 2S0; +0;, <2503 +Q:

a) 10 YMCIIy ¥ COCTaBY UCXOJIHBIX BELIECTB U MPOIYKTOB peaKluy (peaklus COCIUHEHN);

0) no TeroBoMy 3 PekTy (IK30TepMUIecKas);

B) II0 U3BMCHCHHIO CTCIICHEH OKUCIICHUS (OKUCIUTCILHO-BOCCTAHOBUTEIbHA);

I) 110 UCIOJIb30BAHUIO KaTAIN3aTopa (KaTAIUTUYECKas);

1) IO HampaBJeHUIo (oOpaTumas).

6.B cTopony Kako#l peakuu Npou30uAET CMeIlIeHne PAaBHOBECHS B CIIEYIOIINX CUCTEMAX:

1) 4HCI+0O; « 2H,0+2Cl,, AH,, <0,

2) 314(]() + 0(1“) - C(r) + ZP(F), AHx.p.: 34,55 K,ZZD!C‘

IIpU: @) yBEITUYEHNUHU JABJICHNUS;

0) yBenuueHN 00bEMa;

B) YMEHBIIIEHUY TEMIIEPATYpBbI:

7. Kak HYXHO HM3MEHHUTh HaBlieHHE, 00BEM, M KOHUEHTPALMU PEearupyrolIuX BELIECTB B
cucreme COry+H>Or) » COzry+Hzr) ,aTOOBl  YBENWYUTHh  BBIXOJ  TNPOAYKTOB  PEaKUuu?
Omnpenenure 3Hak AH oOpaTHON peakiyu, eciau U3BECTHO, YTO NMPH YBEIHMUYEHHH TeMIIepaTyphl
PaBHOBECHE CMECTUIIOCH BIIPABO.

Kak noBiusier Ha paBHOBECHE CIEAYIOIINX PEAKLIMIA:

2H2(r)+02(r) L ZHZO(F), AHXPZ — 433,6 K,ZZD!C‘,’

CaC03(]() « CaO(]()+C02(r) R AHXP = ]79,0 K,ZZD!C

a) TMOBBIILIEHUE TEMIIEPATYPBHI;

0) IOBBIIIEHNE NABICHUT?

OTBET MOSCHUTD.

8. [Touemy pu U3MEHEHUN JABJICHUS CMeIlaeTcs paBHOBECHE
cucremsl 2H>0 + O; ~ 2H>0 n He cMmelaercs paBHoBecue cucteMsl N> + 0> « 2NO? Hanucatb
BBIPAYKEHUE /17151 KOHCTAHTHI PABHOBECHS KAX /101 U3 TaHHBIX CUCTEM.
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Ha3zBanue tembl 7.3  Wnentuduxanus opraHUuECKUX BEIIECTB,
WX 3HaY€HHE U MPUMEHEHUE B OBITOBOM U
MPOU3BOJICTBEHHOU

NESTEIIbHOCTU YEJIOBEKa

Pesynbrat 0oOyueHusi | OOOCHOBBIBaTH  3HAYEHUE U NPUMEHEHHE
HEOPraHUYECKUX  BEIIECTB B  OBITOBOW W
MPOU3BOACTBEHHONW JIESITEIbHOCTH 4YEJIOBEKA HX
(bU3UKO-XUMHUUYECKUMHU CBOMCTBAMU

OO01mue KOMIETEHIINT OK 01, OK 020K 04

1. Kap0okcurepanus

A 3HAKOMO JIM BaM NOHATHE «KapOokcutepamnus»? B TepaneBTUUECKHUX LENSIX
UCIIOJIB3YIOT ra3oo0pa3Hoe BemiecTBo. [lo 3Toil mpuunMHE NOJOOHYIO METOAMKY
Ha3bIBaIOT «Ta30BBIMM YKOJIAMH». OTa METOAMKA HCHIOJB3YEeTCS ISl JICUCHHS
CEpIIEYHO-COCYIUCThIX  3a00JI€BaHMI,  TMOBBIIEHUS  AINACTHYHOCTH  KOXKHU.
[ToBeIlIEHNE COAEPIKAHUS 3TOIO ra3a B KPOBU FOBOPUT O HEKAYECTBEHHOM (DYHKIIMU
KpoBu. CaMO€ YAMBHUTENBHOE, YTO OHO MCIIOJB3YETCS B TBEPAOM BUJIE B IMUIIEBOU
MPOMBIIIJIEHHOCTH [ XPaHEHUs] U TEPEBO3KM MPOAYKTOB: PBIObI, Msica,
MOPOKEHOTO0.

3aganue

BriOepurte onnH npaBUJIbHbIA OTBET:

1. O kakoM BelecTBE UIET peyb?

A) yTIIEKUCIIBIN ra3

b) xucnopon

B) ammuax

2. KakuMu XMMUYECKHMH CBOMCTBAMM 00J1a/1a€T 3TO BEIIECTBO?

A) KUCIIOTHBIMU

b) ocHOBHBIMU

B) amdotepabiMu

3. C 4yem MOKET BCTyHaTh BO B3aUMOJEHCTBUE?

A) ¢ BOAO#1, OCHOBHBIMH OKCHJIaMH, IIEJI0YaMH, HEKOTOPBIMH COJISIMU

b) ¢ Bo#oi1, KNCIOTHBIMU OKCUJAMHU, IIET0YAMU, HEKOTOPBIMU COISIMHU

B) ¢ Bo#oi1, KNCIOTHBIMU OKCUJAMH, KUCIOTAMH, HEKOTOPBIMHU COJIIMU

4. C nOMOUIBIO KAKOTO BEUIECTBA €I0 MOKHO OOHAPYKUTh?

A) penondranenna

b) 6pomHoit BosIBI

B) n3BecTKOBOIT BOJIBI

5. [IpuBeaute (akThl, KOTOPBIE TOKA3BIBAIOT OTPULATEIBHOE BIUSHHUE 3TOTO
rasza Ha JKeJIyJOYHO-KHUIIECUYHbIN TPAKT YEJIOBEKA.

2. IloBapenHas coJib

N3BectHo, uto B wMmupe pgoObiBaeTcsi mnpumepHo 100 MUUIMOHOB TOHH
[IOBAPEHHOM couM B rox. Ha mnumesBsle HYXIBI pPAacXoLyeTCs OKOJIO OIHOU
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YEeTBEPTOI YacTu 3Toro konudectsa. Kyna ke uner ocraapbHas coib?

[loBapeHHast coJib COBEPILIEHHO HEOOXOAMMA MPHU MPOU3BOJCTBE MSCHBIX U
pPBIOHBIX  KOHCEpPBOB, OHA UCIOJB3YeTCd B METAJUIyprHuecKodl  oTpaciu
MPOMBIIIJIEHHOCTH, TpU O00pabOTKE MEXOB U paA3IMYHBIX KOXK, B IIpolecce
MPUTOTOBJICHUS] MbUIA, HWJET JUIsl TOJY4YEHUs] KalblLIMHUPOBAHHOW  COJBI,
npuMeHsieTcsi B MeaunuHe. OCHOBHOM MOTPEOUTENh COJIM — XUMHUYECKAsi OTpacib
MPOMBINLJIEHHOCTU. B 3TON 005lacTh HMCHOJIB3yeTCSl HE TOJIBKO caMa COjib, HO U
AJIEMEHTHI, COCTABISAIONIME €e. B mpouecce 3IeKTpoJin3a €€ pacTBopa MOIydaroT
XJIOp, BOJOpPOA W €IKui HaTp. M3 pacTBopa €IKOro HaTpa MOIYyYarOT TBEPAYIO
menoub — Kayctuk. CoeIuHssA BOAOPO C XJIOPOM, MOJYHYAIOT COISTHYIO KUCIIOTY.

3amaHue: cocTaBbTe YPABHEHUSI, ONMCAHHBIX B TEKCTE peaKkMid.

3. AueTuieH

OnHUM U3 caMbIX PaCPOCTPAHEHHBIX CIIOCOOOB CBAPKU TUIABICHUEM SIBIISIETCS
razoBas CBapka, KOTOpas MPOU3BOAMUTCS C OOpa30BaHMEM Ta30BOr0 IUIAMEHU B
KaHaiax cBapouHou ropesiku. OOpa3oBaHue ra30CBApOYHOIO MIAMEHU HEBO3MOXKHO
0e3 rasa aretTuieHa. TeXHUYECKUN alleTUIICH MOIYYaloT U3 KapOuia KaabIusl.

3aganue

1. OObsicHuTe, KakoW (QU3MYECKUN TMOKa3aTedb IO3BOJSET MCIOJIb30BAThH
aleTUJIeH ISl CBapOYHBIX padoT;

2. CocTaBbTe YpaBHECHHE PEAKIUU MTOJYUYEHUS alleTUIIEHA;

3. CocTaBpTe YpaBHEHUE PEAKIIMU TOPEHUS ALICTUIICHA;

4. Bpiuucnute 00bEM aleTusIeHa MOJYYEHHOrO0 M3 KapOuja KalblUs Maccoit
128 r, comepxamero 5% mnpumeceil, eciam BbIxoH aunetuiieHa coctaBisieT 80% ot
TEOPETUYECKH BO3MOKHOTO.

4. MoJiouHasi KHCJI0TA

[IpomexyTOUHBIM TPOAYKTOM OOMEHA y TEIJIOKPOBHBIX >KMBOTHBIX SIBIISIETCS
MOJIOYHAsl KHCJIOTa. 3amax 3TOM KUCIOThI KPOBOCOCYIINE HACEKOMBIC YJIABIUBAIOT
Ha 3HAYUTEIIHLHOM PACCTOSIHUU.

3aganue

1. TloueMy Hacekombie (KOMaphl) OBLICTPO HAXOAST CBOIO KEPTBY?

2. YcranoBute (HopMysly MOJOYHOU KUCIOTHI, KOTOpasi MOMOTaeT HACEKOMBIM
HaxXOJIUTh TEIJIOKPOBHBIX >KUBOTHBIX, €CJM MAaCCOBBIE JIOJM JJIEMEHTOB B HeH
cocTaBistoT: yraepona — 40,00%, Bogopoaa — 6,67%, kucinopoaa — 53,33%.

3. CoctaBbTe CTPYKTYPHYIO (DOPMYITYy MOJIOYHOM KUCIOTHL. Haz0BUTE KUCTOTY
o HomeHnkiarype MIOITAK.

4. Ha oCHOBaHMH CTPOCHUS MOJIOYHOW KHUCIOTHI CHEIAWTE BBIBOJ O €€
XUMHUYECKUX CBOUCTBAX.

5. Halinute B UHTEpHETE WIM JPYrUX MCTOUYHMKAX HHPOPMAIUIO O
MIPUMEHEHUHN MOJIOYHOMN KHUCIIOTHI.

2.1.4. 3apnanus JadopaTopHbIX padboT

JlaGoparopHbie pabOTHI SIBIAIOTCS BaXXHOW 4YacThi0 y4eOHOro mpoiiecca Io
OUCIUIUIMHE W CHOCOOCTBYIOT (OPMHUPOBAHUIO Yy OOy4YalOIIMUXCA YMEHHUHI
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UCCIIEIOBAaTh XUMHWYECKHE NPOLeCChl M SBJICHUS (IUITAHUPOBATh U MPOBOJUTH
XUMUYECKUE SKCIEPUMEHTHI, MCCJEJ0BaTh BEIIECTBA U MPOBEPATh TUIOTE3HI,
o0pabaTbhiBaTh U MHTEPIPETUPOBATH PE3YIbTAThl IKCIIEPUMEHTOB). JlaGopaTopHbie
paboOTHI M0 XUMHUHU MPETYCMOTPEHBI B KaXKJIOM pa3jieie OCHOBHOTO M MPUKJIIAIHOTO
MopyJiei (Tad. 2).

Tabnuia 2. JlaboparopHbie pabOThI O XUMUHU

Pa3pnen JlaGoparopHasi pabora

Pazoen 2. Xumuueckue peaxyuu | Jlabopamopnan paooma 1. « Peaxyuu
2UOpONU3A»

Paznen 3. Ctpoenue u Jlabopamopnas paboma 2. «Ceoticmea
CBOMCTBAa HEOPTaHUYECKUX Memannos u Hememanios»
BEILIECTB
Pazoen 4. Cmpoenue u Jlabopamopnan paboma 3. «llonyuenue
CB0UCMBA OP2AHUUECKUX SMUNIEHA U U3YYeHUe e20 CBOUCTE»
seujecmea
Pazoen 5. Kunemuueckue u Jlabopamopnasn paboma 4 «H3yuenue
mepmoouHamuiecKue BIUAHUS PA3TUUHBIX (DAKMOPOB HA cCMeueHuUe
3AKOHOMEPHOCMU NPOMEKAHUS | XUMUYECKO20 PABHOBECUS»
XUMUYECKUX peaxkyuti
Pazoen 7. Kauecmesennvie Jlabopamopnas paboma 11. «Onpeoenernue
peaxyuu 0OHaAPYHCeHUs. COO0epIHCAHUsL Y2IEeKUCTI020 2A3d 8 8030yXe
OpP2AHUYeCKUX U noMeujeHuUs IKCNpecc-memooom»
Heop2aHuyecKux eeuecms

OobOopynoBanue jgadopaTtopuu ¥ pado4Yux MeCT JA0OPATOPUU: MEH3YPKH,
MUANETKU-KANEIbHUALBI, TEPMOMETPBI, MUKPOCKOIL, JIYIIbI, IPEIMETHBIE U MOKPOBHBIE
CTEKJIa, IUIAHIIEThl ISl KamelbHbIX peakiuii, ¢uiabTpoBajdbHas Oymara,
MPOMBIBAJIKUA, CTEKJISIHHbIE NPOOUPKH, PE3UHOBBIE MPOOKH, (oHapuku, HAOOP
PEaKTUBOB, CTEKJISIHHbIC MAJOUYKH, IITATUBBI JJIsI MPOOUPOK; MEPHBIC IUIUHIPHI,
BOPOHKHM CTEKJISIHHbIE, BOPOHKHM JAenuTelibHble IuinuHapuueckue (50-100 wmm),
CTYNKU C HeCTUKOM, (apdOopoBbIe YalllKU, TUHUETHI, GUILTPhl OyMakHbIC, BaTa,
MapJsi, 4acoOBbI€ CTEKJa, SJEKTPOIUIUTKHU, JaOOpaTOpHbIC IITATUBBI, CIHUPTOBHIE
TOpPENKH, CIHYKH, NpUOOp MJis MOJTY4YeHUs ra3zoB (WId MpoOHpKa C ra300TBOJHOMN
TpyOKoOil), JAepkatenu njisgi NpOOUPOK, CKISHKH JJIsl XpaHEHUsI pPEaKTUBOB,
pa3aaToyHbie JOTKU; XumMudeckue ctakanbl (50, 100 u 200 mut); mImaTean; MUHIETHI;
TUTEIbHBIE MU, CEKYHAOMEPHI (TaiiMepsl), MepHbIe npooupku (Ha 10-20 mu) u
MepHble KoJObl (25, 50, 100 m 200 wmu), BoasHas OaHa (WM TepMOCTaT),
CTEKJISTHHBIC MaJO4YK{;, KOHMYEeCKHEe KoJObl 1 tuTpoBanus (50 m 100 mu);
VWHJIMKATOPHBIE TOJOCKM Mg onpeneseHuss pH u cTaHgapTHas HHAWKATOPHAs
1IKajna; YHUBEPCAIbHBIN HHAUKATOP; nuneTku Ha 1, 10, 50 mn (unum mo3atopsl Ha 1,
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S5 u 10 mi), OropeTku JJsi TUTpOBaHMS, MenunuHckue mmpuilbl Ha 100-150 mu,
nabopaTopHble W/WIKM aHAUTUYECKUE Bechbl, pH-MeTpbl, CyIIUIbHBIA TIKA(, U JP.
nabopatopHoe 000pyI0BaHUE.

[IpuBenem mnpumepsl Ta0OPaTOPHBIX paboT mo pazaeny 2 «XUMUYECKUE
peakuun» u pazaeny 4 «CTpoeHHE U CBOMCTBA OPraHMYECKUX BEIIECTBY.

Pa3znen 2. Xumuueckne peakuuu. Jlaboparopnas padora 1. «Peakuun
THAPOJIH3a»

HazBanue Tembl Tema 2.2. «DIEKTpOJIUTHYECKAS TUCCOLMALIUS U
WOHHBIII OOMEH»

PesynbraTt 0OyueHusi | CocTaBiasiTh YpaBHEHHUSI XUMUYECKUX PpPEaKIUU
MOHHOTO OOMEHa C y4YacTUEM HEOPraHWYECKHX
BEILIECTB

OO0mue KOMIETEHIINT OK 01, OK 04

a) chopmynupyiite 1eNb MIAHUPYEMOTO SKCIIEPUMEHTA;

0) 00BACHUTE, KAaKOU MPOIIeCC HA3BIBAIOT THIPOIM30M, KaKOil OH ObIBacT;

B) OOBSICHHTE, KaKUe CYIIECTBYIOT CIHOCOOBI JOKa3aTeIbCTBA CYIIECTBOBAHUS THUIPOJIH3A
HEOPraHMYECKUX M OPraHUYEeCKUX BEIECTB;

') 0OBSCHUTE, KaK COCTABIISIETCS YpaBHEHHE THIPOIIN3A;

1) oObscHUTe, uTo Takoe pH? Kak 3aBUCUT NaHHBIN MOKa3aTelb OT KHUCIOTHOCTH WIIH
OCHOBHOCTH CPEJIbI paCTBOPA;

€) OOBSCHUTE XOJ BBITIOJIHEHUS SIKCIIEPUMEHTA TI0 PEIICHUI0 KaYeCTBEHHBIX 3a/1a4;

) TIEPEUYHCIUTE OCHOBHBIC ACMEKTHI COONIOJCHUS TEXHHKH OE30TMAacHOCTH Tpu paboTe C
arpecCUBHBIMU peareHTamu (TMAPOKCUI HATPHs).

OobopynoBanue u mocyaa PeakTusbl
1. CrexystHHBIE TPOOUPKHU 1. PactBop NaOH
2. lTatuB nis npoOUpok 2. PactBop Na,SOy4

3. PacrtBop AICl;

4.  PactBop Na,COj3

5. PactBop Cu(OH),

6. KuciaoTHO-OCHOBHBIM HHIUKATOP
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Anroputm nposeaenusi onbiTa Ne 1

BOHpOC])I H 3aJaHUA

3ananme Ne 1. B Tpex mpoOupkax moa
HOMEpaMHM HaXOJIATCSl pAaCTBOPHI TPEX COJICH:
XJIOpHU/Ia AIIOMUHUS, Cyb(paTa HaTpus,
kapOoHara Hatpus. He mosb3ysick qpyrumu
pEaKTUBAMHU, ONIPEJEITUTE COCTAB KAk I0H
pOOHpPKH.

1. 1ath 0ObsCHEHHE TPOBEACHHBIM OIBITAM.
2. CocTaBUTh YpaBHEHMSI PEAKLIUM,

HMOHHOM BHAAX.

MPOTEKAIOIIKX B TPOOUPKE B MOJIEKYJIIPHOM U

AJIropuTM NpOBeAeHus onbiTa Ne 2

BOHpOC])I H 3aJaHUA

3aganue Ne 2. Uro npousoiiner, eciu
OXJIaZIUTh PACTBOP KapOOHAaTa HATPUS WIN
N00aBUTh K HEMY TUAPOKCH] HATPHSI?

1.1. Hanute B mpoGupky 1-2 M pacTBopa
KapOoHaTa HaTpHsl.

1.2. OnycTuTh NMPOOUPKY B CTaKaH C OYCHb
XOJIOAHOM BOJIOM MJIK CHETOM.

1.3. IIpoBeputs cpey pacTBopa Ipu
IIOMOIIY KHUCJIIOTHO-OCHOBHOT'O MHJUKATOPA.
1.4. lo6GaBuTh K pacTBOpY KapOoHaTa
HATpUs TUAPOKCHU] HATPHSL.

1.Kakoii MHIMKATOp JIydllle UCIIOIb30BATh JIst
OTIpeeNIEHUs Cpebl pacTBopa?

2. CocTaBUTh COOTBETCTBYIOLIUE YPABHEHUS
XMUMHMUYECKUX PEAKLINN, B MOJIEKYJIIPHOM U
MOHHOM BHJIaX.

AJroputMm npoBeaeHusi onbiTa Ne 3

BOHpOC])I H 3aJaHUA

3aganme Ne 3. [IpoOneMHBII OMBIT.

1.1. B onny nmpoOHpKy ¢ pacCTBOpOM
cynbdara menu (II) mpunute pactBop
THJIPOKCUIA HATPUSI.

1.2. Bo BTOpYIO IPOOHPKY C paCTBOPOM
cynbdara menu (II) mpunute pactBop
KapOOHaTa HaTpHsl.

1.3. CpaBHUTH IBET 0OPa3YIOIIHUXCS
OCaJIKOB.

1.4. O6paTuTh BHUMaHUE Ha BbI/ICIICHUE
rasa B 0JIHOM U3 IPOOUPOK.

1.5. Onpenenuth, OTKya MOXKET
BBLAEIATHCI DTOT ras?

1.6. IIpoBepuTh KaUECTBEHHBIN COCTAB ra3a
rOpsILLEH JTyYUHKOMU.

1.7. OOBACHUTH MPOUCXOIAIIIEE SBIICHUE.

1. CocTaBUTH COOTBETCTBYIOLIUE YPABHEHUS
XUMHMUYECKUX PEAKLINN, B MOJIEKYJIIPHOM U
NOHHOM BHJIaX.
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AnroputM nposejaenusi onbita Ne 4 Bonpocs! u 3a1anusn

3aganue Ne 4. [IpoOaeMHBI OIBIT. 1. OOBSICHUTH MPOUCXOIAIIICE SIBICHUE.
1.1. K pactBOpYy X/10pHAa adtOMUHUS 2. CocTaBUTbh COOTBETCTBYIOLIUE YPABHEHUS
IPUIUTH PacTBOp KapOOHATa HATPHSL. XUMHMUYECKUX PEAKLINN, B MOJIEKYJIIPHOM U

MOHHOM BHJIaX.
3. OTBETUTH HAa BOIIPOCHI.

JIist 4ero B MEUIIMHCKOM ITPaKTUKE
HCIOJIB3YIOT PACTBOP MUTHEBOM COJIBI IS
MIOJIOCKAHUS IPU BOCHAIIUTEIbHBIX
3abosneBaHusx ropia? KakoBa poib ruiposmsa
B nnpupoze? IToueMy pacTBop Mblila IEHUTCS B
Boze?

1. Ilpoananu3upoBaTh COOTBETCTBUE MOJYUYEHHBIX PE3YJIBTATOB TUIIAM ruapoausa. Caenarb
COOTBETCTBYIOIIUE BBIBOBI.

2. CdopmynupoBaTh BBIBOJBI O 3aBUCHMOCTH THIIA THAPOJIHM3a M KHUCIOTHOCTH CpPEIbI
pacTtBopa.

Paznen 4. ®u3uko-xuMHYeCKHe CBOIICTBA HEOPraHMYECKHUX BellleCTB.
JlaGopaTopHasi pabora 2. «<CBOMCTBa METAILJIOB»

HasBanune teMbl 4.2  @OU3NKO-XUMHUUYECKUE CBOUCTBA
HEOPraHWYECKHUX BEIIECTB

Pe3ynbTaTt 0OyueHust | YcraHaBiuBaTh 3aBUCHUMOCTb ¢buszuKo-
XUMHUYECKUX CBOWCTB HEOPTaHUYECKUX BELIECTB
OT CTPOEHHUSI aTOMOB M MOJEKYJ, a TaKX€E TuIla
KPUCTAIUIMYECKON PELIETKU

OO01mue KOMIETEHIINT OK 01, OK 02

Obopyoosanue: MTATUB C IPOOHPKAMHU.

Peakmuebl: pacTBOp IIMHKA XJIOpHJIA, KYIIpyM cyibdaTa, TUIIOMOYM XJIOpUZIa, ILTIOMOYM
HUTpaTa, KyIpyM HUTpATa, XJOPUIHONW KUCIOTHI, CyIb(paTHON KUCIOTHI, ME/lb, IMHK, CBUHEII.

C npaBuiaMu TEXHUKH 0€30TaCHOCTH O3HAKOMIICH:

TOAITUCH

Xon padoTsr:

OnbIt 1. Cpasnenue xumuyeckoi akmusHoOCmMu MEMAlos.

A). Bo3bmute nBe mpobupku. B mepByto noneiite 2 Ml pacTBOpa COJIM IIMHKA, BO BTOPYIO
npobupky 2 mia pactBopa conu menu (II). B mepByio mpoOHUpKy MOJIOKUTE KYCOYEK MEIH, BO
BTOPYIO — LIUHK.

Habnwoenus:

3anuwume xumuyeckyro peakyuio 8 MoIeKyIApHoU popme u UOHHOU opme

B). Bo3pbmure ae uucTeie mpoOupku. B mepByro Hameiite 2 mi pacTBopa ILTIOMOYM
HUTpaTa, BO BTOPYIO — CTOJIBKO ke pacTBopa KynpyM (II) HutpaTta. B nepByto npoOupky omycta
KYyCOYEK M€Y, BO BTOPYIO — KyCOUYEK CBUHIIA.

Habniooenus:
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3anuwume xumuueckyro peakyuro 8 MONEKYIAPHOU hopme u UOHHOU (hopme

OnbIT 2. Bo30eticmaus Memaios ¢ pacmeopamu KUCiom.

Bo3zbMeMm Tpu uucThie mpoOupku. B mepByio mpoOMpKy OMYCTHMM KyCOY€K MeEIH, BO
BTOPYIO — MarHus, B TPEThIO — IIMHKA. B KaXXayr0 mpoOupKy HalbeM 1Mo 2-3 mMil pa30aBICHHOTO
pactBopa cynb(paTHON KHCIOTHI.

Habnwooenus:

3anuwume xumuyecKyio peakyuio 8 MOJIEKYIAPHOU Gopme U UOHHOU (opme

OnbIT3. B3aumoodeticmeue memannios ¢ 60001.

Bo3bMuTe TpU UYMCTBIX MPOOUPKH. B MepByr OMycTUTE KyCOYEK MEIH, BO BTOPYIO —
MarHus, B TPETHIO - IMHKA. B Kax1y10 U3 mpoOUpoK HaJleHTe 1Mo 2 M BOJBI.

Habnwoenus:
B Tex npobupkax, rie He Mpou30II0 HUKAaKUX U3MEHEHH, HarpenTe.

Habnooenus:
3anuwume xumuueckylo peakyuro 6 MOIEKYJISAPHOU hopme u UOHHOU (hopme

CnesaiiTe 00IMii BLIBOI:
Kaxue xumuuecxue ceolicmea memanniog 6vl paccmompenu 8 Xode aabopamopHOU
pabomwi?

Pa3nen S. CkopocTh XUMHYECKUX pPeaKIuid.
XuMH4Yeckoe paBHOBecHE
JlabopaTopHasi padora 4. «<CkopocTh XMMUYeCKUX peakuuii. Cmenienue
XHMHY€CKOr0 PABHOBECHS»

Ha3zsanue tembl Tema 5. CKOpOCTh XUMUYECKHUX PEAKIIHN.
XVWMHAYECKOE paBHOBECUE

PesynbraTt 0OyueHusi | OOOCHOBaHHE WM3MEHEHUSI CKOPOCTU TEUYCHUS
XUMUYECKUX  peakiui, uX  OoOpaTUMOCTH.
Oc00EHHOCTH XUMHYECKOTO PaBHOBECHS.

OO01mue KOMIETEHIINT OK 01, OK 02

Heo0xonumbie npuGoOpbI M peaKTUBBI: IITATUB C MPOOUPKAMHU, 3AKUMIIS
npooupok, ropenka, pactsopsl FeCls, KCNS, K,Cr20,, H,SOy,,
KOH,pactBopsiitogankpaxmana,kpuctainiueckuiipenondranens.

HOpﬂ)]OK BBIINIOJIHCHUA paﬁon

OmnpiT 1 BrinsiHME KOHIIEHTPAMU pearupyolnuX BEIECTB HAXUMHUUECKOE PAaBHOBECUE

B sTOM ombITe M3ydaercst oOpaTuMas peakuus Mexay pactBopamuxiopua xeneza(lll) FeCl3 u
ponannia kanusi KCNS. PacTBop nproOpeTaeTkpacHyio OKpacKy BClIeJCTBUE 00pa30BaHUs
poaanunaa xxene3a(lll) Fe(CNS)3.

[To n3MeHeHnI0 MHTEHCUBHOCTH OKPAIIMBAHUS PACTBOPA MOXHO C/AEIATHBBIBOJ] 00 N3MEHEHUH
koHueHnTpanuu Fe(CNS)3, a, 3Ha4uT, ¥ 0 CMEIIEHUUPABHOBECHS 00paTUMOTO IMpoIiecca.

1 B mpo6upky BHecuTe 1o aBe-Tpu karui pactBopoB FeCI3 u KCNS.OTmerbTe npoucxoasmniue
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U3MEHEHHUS.

2 JloBemure 00BEM  TMONYYEHHOTO  pacTBOpa  NPUONM3UTENBHO 10 2/3mpoOHpKH.
JI€rkuMB30anThIBAaHUEM TIEpPEMEIIATE PACTBOP 0 OJHOPOTHOTOOKPAIIUBAHUS U PA3JIEIIUTE €ro Ha
YeThIpe MPOOUPKH.

3 B onny u3 mpobupok no karsim qo6asste pactBop FeCl3, Bo BTopyto —pactBop KCNS, B
TPEThIO — HECKOJIbKO MUKpoInaTenei kpuctammnaeckoroKCl 1o nosiBieHus: BUIUMBIX U3MEHEHUH.
M3MeHeHne HHTEHCUBHOCTUOKPAILIMBAHUS PACTBOPOB JIETKO 3AMETUTh CPABHEHUEM C OKPAaCKOM
pacTBOpaB 4eTBEPTOI MPOOHPKE.

4 Pe3ynbTaThl HAOMIOJICHHN 3aHECUTE B TAOIUILY.

Ne . M3Mmenenue HHTEHCUBHOCTH Hanpasnenue cmenienus
JloGaBiisieMblil peareHT
OKpaIlIMBaHUs pacTBOPA paBHOBECHS
1 | FeCl;
2 | KCNS
3 | KCl

5 3anumure ypaBHeHue peakuuu mexay FeCI3 u KCNS, cocraBbre
BBIPAKEHNE KOHCTAHThI PABHOBECHSI 3TOM peaKlyu.

B BpIBOJax OTMETHTE, B KAaKOM HaIIpaBJICHUU CMEIIAETCS PABHOBECUENPU YBEIUUEHUU
KOHIIeHTpauuii ncxoansix BemecTB? IlpoaykToB? [laiiTeoObsiCHEHHE 3TOMY SBICHHIO C TOYKU
3peHus [IpUHLIUIIA Jle
[atenbe. Biusernuu3MeHeHuEAaBICHUIHACMEILIEHUEPABHOBECUBHUCCIEAYEMON cucteme?

OmnbIT 2 BiinsiHue cpejibl Ha CMEIIEHNE XUMUUYECKOTO PaBHOBECUS

B pactBopax, conepkalux MECTUBAIEHTHBIA XpOM, ycTaHaBauBaeTcsipaBHoBecue2CrO 2—+2—
4+ 2H 2 Cr207+ H20Oxpomar-uon OUXpOoMaT-HOH(KENTHIN)
(opanxeBblil) I3MeHEeHNEKOHIIEHTpAaIMMMOHOBBO 1opoAaH+cMelaeTaTopaBHOBECHE.

1 B mpo6upky nmomectute 5-6 kanenb pacrBopa K2Cr207.

2 K otoMy pactBOpy NO KamisiM J00aBISHTE KOHIEHTPUPOBAHHBIMPACTBOP ILIENOUH U
HabIro1aiiTe N3MEHEHUE OKPACKH.

3

KornapactBopcTaneT:xE€1ThIM, 100aBbTEIOKATUIIMKOHIICHTPUPOBAHHYIOCEpHYIOKUCIOTYrHa0mo 1
aNTENOsBICHUEOPAHIKEBOU OKPACKHU.

4 OnbIT MO’KHO IOBTOPSATH HECKOJIBKO pa3.Crenaiite BbIBOJ O BIMSHUU KHUCIOTHOCTH CpPEAbl Ha
YCTOMYMBOCTHXPOMAT- U OUXPOMAT-HOHOB.

OnbiT 3 BiinssHue TemnepaTypsl Ha XUMHUYECKOE PAaBHOBECUE
IIpu B3aumopneiicTBUM #oJa ¢ KpaxMaioM o0pa3yercsi CHHEe BEHIECTBOCIOKHOTO COCTaBa
(flotokpaxman)io]] + Kpaxmall 2ioloKkpaxmal

1 B npobupky Haneiite 3—4 mi pacTBopa Kpaxmajia W Jo0aBbTe 2-3Karuid pacTBopa Homa (1o
MIOSIBJIEHUSI CHHEN OKPACKH).

2 HarpeiirenpoOupkynnabiojaiTen3MeHeHUeOKpaluBaHuapacTBopa.Oxnagure  mpoOupKy
BOJIOHM, OTMEThTE MPOUCXOIAIINE U3MEHEHHUS.

4 Cpenaiite BpIBOJ O TerioBoM 3ddexte AH peaknum oOpasoBaHusiioqokpaxmana. JK30- HIU
SHJIOTEPMHUECKUM SIBIISICTCS STOT Mporiecc?

JlaiiTe 0ObsICHEHHE ITOMY SIBJICHHUIO C TOUKH 3peHus npuHuuna Jlelllarense.

Pazngen 7. CtpoeHue U CBOMCTBA OPraHuvYeckux BeuiecTs. JlabopaTropHas
padora 3. «[losnyyeHue 3THIEHA U U3yUE€HHE €r0 CBOICTB»
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Ha3zBanue tembl Tema 7.2. «CBolCTBa OPraHUYECKUX
COCAUHEHUN»

Pe3ynbTaTt 0OyueHust | YcraHaBiuBaTh 3aBUCUMOCTD ¢busuKo-
XUMHUYECKHX CBOMCTB OPraHMYECKUX BEHIECTB OT
CTPOEHUS MOJIEKYJT

OO0mue KOMIETEHIINT OK 01, OK 020K 04

1. Bonpocsl 1u1s Jonycka K JadopaTtopHoii padore

a) chopMyIUpyHTE LEb IITAHUPYEMOTO SKCIIEPUMEHTA;

0) 00BSICHHUTE, K KAKOMY KJIaCCy OPraHUYECKUX BEIIECTB OTHOCUTCS STUJICH;

B) OOBSICHUTE, KaKUMH XUMHUYECKHMMHU CBOWCTBaMU 00JIalalOT BellecTBa
JAHHOTO KJjacca, KaKue KauyeCTBEHHbIE peakluu [ UX OOHapy>KeHUs
HCTOJIb3YIOTCS;

r) 0OBSICHUTE, KAK MOXHO MOJYYUTh BEIIECTBA JAHHOTO KJacca COCIMHEHUN B
1a00paTOPHBIX YCIOBUSX;

1) OOBACHUTE, U3 YETO COCTOUT MPUOOP ISl TOTYyUEHHUS Ta30B;

€) MEePEeUnCINTEe OCHOBHBIE ACMEKThl COOIIOICHUSI TEXHUKH 0€30MacHOCTH TIPHU
padore ¢  JIBK (3TWJIOBBIM  CHIUPT), arpecCUBHBIMM  pEareHTaMu
(KOHIIEHTpUPOBaHHAsE ~ CEpHasi  KHUCJIOTa),  HAarpeBaTelIbHBIMU  HpUOOpaMu
(ciupTOBKA).

2. IlpoBeeHne onbITOB

OobopynoBanue u mocyaa PeakTusbl

1. CrexnsHHBIE TPOOUPKHU 1.  KonuentpupoBanusiii pactBop H,SO,

2. UlTatuB nms npoOUpok 2. OTHUIIOBBIN CITAPT

3. CoupTtoBKa 3. PactBop KMnO,

4. Couukn 4. bpomHas Bojia

5. Ilecox

Anroputm nposeaenusi onbiTa Ne 1 Bonpocs! u 3a1anus

1. ITomyunTs 3TUIEH AEeTUAPATALIMENA STHIOBOTO 1. Uro mpoucxoaur B
criupTa, OOHAPY X UTh €ro, U3YYUTh €ro CBOMCTBA. npobupke? Uto
1.1. B npoGupky HanuTh 2—3 MJI STUJIOBOTO ciupTa | HabIrogaeTe?
U OCTOPOKHO 100aBUTH 6—9 M 2. K kakomy tumy
KOHIICHTPUPOBAHHOMN CEPHOM KUCIIOTHI. 3aTEM XUMHUYECKAX PEAKIINU
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BCHINIaTh HEMHOTO MPOKAJIEHHOT'O MeCKa (MECOK MU
MeEJIKME KyCOYKH MeM3bI BBOJAT JIJIsi TOrO, YTOOBI
MPEAOTBPATUTH TOJUKH KUAKOCTU MPU KUTICHUH).
3akpbITh TPOOUPKY MPOOKOH € Ta300TBOAHOM
TpyOKOil, 3aKpPENUTh €€ B IITATUBE U OCTOPOKHO
HArpeTh COJEPKUMOE np96HpKI/I (puc.1)

C‘.’Hc

2\

C,HOH P

4
(xoHIL)

PR

\\{J /

Br,  KMnO,

1.2. OcTop0XHO, pABHOMEPHO HArpeTh CMECH.

1.3. B npyryro npobupky Hanente 2—-3 mi
pa30aBIeHHOTO pacTBOpa NEpMaHraHara Kajius, u
MPOMYCTUTE Yepe3 HEro ras.

1.4. B Tpetbto npoOUpKy HAIUTH 2—3 M OpOMHOM
BOJIbI, OIYCTUTb ra300TBOJIHYIO TPYOKY J0 JIHA 3TOU
MpOoOUPKHU U MPOIYCTUTH Yepe3 OPOMHYIO BOTY
BBIJICIISIOIIHICS Ta3.

1.5. BeiHyTh ra300TBOJIHYIO TPYOKY U3 pacTBOpa U
MOBEPHYTh €€ OTBEPCTUEM KBEPXY, MOJIXKEUb
BBIICJISIFOIIANCS a3 (pUc.2).

C.H;OH (aTuno-
BRI CITHPT)

HS0;

OTHOCSITCSI 3TU
npouecchl? Kak
HAa3bIBAOTCS ?

3. Kak meHsieTcst okpacka
pactBopoB? [Touemy?

4. Kakum 1riaMeHem
roput stuien? [Touemy?
5. CocTaBUTh ypaBHEHUS
MPOTEKAOIINX
MPOLECCOB.

3. O0paboTka pe3yJIbTATOB ONBITOB

1. IlpoaHanu3upoBaTh COOTBETCTBHE IIOJIYYEHHBIX PE3YJIbTaTOB CHOCO0aM
IIOJIyYEHNs HENPENENbHBIX YIIEBOAOPOAOB psiaa 3TWwieHa (ankeHoB). CnenaThb
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COOTBETCTBYIOIIMU BBIBOJ.
2. ChopmynupoBaTh BBIBOJ O (PU3NKO-XMMHUYECKUX CBOMCTBAX ITUJICHA.
3. ChopmynupoBath BEIBOJ O CIIOCO0aX OOHAPYKEHUS ITUJICHA.

Pazngen 7. CtpoeHue U CBOMCTBA OPraHnveckux BeuiecTs. JlabopaTropuas
pabora 4. «OnpeaesieHue coaep:KaHus YIJIeKHCJIO0r0 ra3a B BO31yxe
NMOMeIEeHHUs IKCIPeCcC-MeTOA0M»

Ha3zsanue tembl 7.3  Wnentuduxanus opraHUYECKUX BEIIECTB,
WX 3HaY€HHE U MPUMEHEHUE B OBITOBOM U
MPOU3BOJICTBEHHOU

NESTEIIbHOCTU YEJIOBEKa

Pe3ynbTaTt 0OydueHust | YcraHaBiuBaTh 3aBUCUMOCTD ¢busukKo-
XUMHUYECKHX CBOMCTB OPraHMYECKUX BEHIECTB OT
CTPOEHUS MOJIEKYJT

OO01mue KOMIETEHIINT OK 01, OK 020K 04

Jnst onpenenenust konueHTpauu CO2 B Bo3ayxe pa3pab0oTaHO HECKOJIBKO METOA0B, HO
B CaHUTApHOW MpaKTHKEe Hanbojiee MIMPOKOE MPUMEHEHHME HalleJd MOPTATUBHBINA SKCHPECCHBIN
meton Jlynre-Llekkennopda B momudukarmu J1.B. I[Ipoxoposa.

[IpyHiun MeToa OCHOBAaH Ha NPONYCKAHMHM MCCIEAYEMOTO BO3JyXa dYepes
TUTPOBAHHBIM PACTBOp YIVIEKUCIOTO HATpus B NpucyTcTBHM (QeHondranenna. Ilpu stom
npoucxomut peakiuss Na2CO3+H20+CO2=2NaHCO3. PactBop ¢eHondranenna, KOTOPbIi
MMeEeT PO30BYIO OKPACKy B IIETOYHOU cpene, nmocie cBsa3biBanus CO2 obecrBeunBaeTcs (Kucias
cpena).

AHaJIM3 HccieayeMbIX pPod

[lepen ananu3oM BO3[yXa TOTOBAT paOOUYMl pPAcTBOp VYIVIEKUCIOTO HATPHUS C
koHueHTpauuen 0,1 M nyrem pasBenenust cranaaptHoro pactsopa Na2CO3. [lng atoro k 2 M
crangapTHoro pactBopa Na2CO3 mnpubaBistior 8 M JUCTWIIMPOBAaHHOM Boxbl. PacTBOp
TIIATEIbHO MEepeMelnBaioT, nobasisor 2-3 kamwm 0,1% pactBopa denondranenna. PactBop
NEPEeHOCAT B CKISAHKY (puc. 1) wim B mmpui (puc. 2). B mepBom ciyyae K JUIMHHON TpyOKe
CKJISTHKU-TIOTJIOTUTENSI C YTOHYEHHBIM HOCUKOM IPHUCOEAMHSIIOT PE3MHOBYIO IPYIIY C KIalaHOM
WK HeOOJIBIIUM OTBEPCTHEM. MENIEHHO C)KuMasi M OBICTPO OTIIyCKas TPYIILY, MPOIyBAIOT Yepes3
pacTBOp MccienyeMblid Bo3ayX. Ilocne kaxaol mpoayBKH CKIISIHKY BCTPSIXMBAOT JUIS IIOJHOIO
noryomieHuss 6 CO2 u3 nopuuu Bo3ayxa.

Jlia orpannuenus nocrymieHuss CO2 ¢ BO3yXOM BO BPEMs BCTPSXUBAHMSI CKIISIHKU Ha
KOPOTKHI KOHEIl CTEKJIIHHOW TPYOKH CKIISHKU-TIOTJIOTUTENS HaJeBalOT PE3UHKY, Ha KOTOPOM
(buKCHpyeTcs 3aXKHIM.
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Puc. 1. — IIpubop mnst onpenenenus koHuentpauun CO2 mo Jlynre-Liekkennopdy a —
pe3uHOBasl Tpylia JUlsl MPOJYBKH BO3/AyXa C KJIAaaHOM; O — CKJISIHKAa C pacTBOPOM COJbI U
denondranenna

Puc. 2. — llInpun nns onpeaenenus koHueHtpauu CO2

Bo BTOpom cnywae B mmpui, HamonHeHHBIH 10 M paGouero pactBopa cOIbl C
¢beHondTaTenHOM, epKa €ro BepTUKaIbHO, HAOMPAIOT MOPLHUIO0 MCCIETYEMOrO BO3/AyXa. 3aTeM
SHEPrUYHBIM BCTpsAXUBaHUEM (7-8 pa3) BO3IyX IPUBOJAAT B KOHTAKT C NOTJIOTUTENEM, ITOCIIE YETO
BO3/lyX BBITAJIKMBAETCS M BMECTO HEro HAaOMpaeTcs OJHA 3a JPYro MOPLUU HCCIEAYEMOTO
BO3/lyXa JI0 IOJIHOTO O0OecIBEUMBaHUs pacTBopa B mimpuie. CUUTAIOT KOJIMYECTBO OOBEMOB
(mop1mii) Bo3ayxa, MOMIeANTNX Ha 00SCIIBEYMBAHUE PACTBOPA.

AHanu3 BO3AyXa IPOBOAAT B TNOMEUIEHMM M (WJIM) 3a MpeAeaaMu IOMEIIECHHUS
(atMocepHbIit BO3ayX). PesynbTar paccuMTHIBAIOT MO OOpaTHOW MPOMOPIMH HA OCHOBAHUH
COIOCTABJICHUSI KOJIMYECTBA M3PACXOJIOBAHHBIX OOBEMOB (MOPIMI) TPyl WIM ININPHIEB M
koHneHTpauun CO2 B armocheprom Boznyxe (0,03 %) um B KOHKPETHOM HCCIEIyeMOM
nomeleHuy, rae onpeaensercs koHueHtpauus CO2. Coxpepxkanue yriaekucioro rasa ( CO2 C
%) BeruncisioT o ¢opmyne: ma CO V'V C =0,03[2, rae 0,03 — conepxanue yriekuciioro rasa
B arMochepHOM Bo3ayxe, %; Va — o00beM arMoc(hepHOro BO3[yxa, MPOIIEIIIETO Yepe3
MOTJIOTUTENb, ¢M3 ; VII — 00beM BO3yXa MOMELICHHUS, POLIEAIIETO Yepe3 MOrJ0OTUTENb, CM3 .

[Io mosydeHHBIM pe3yabTaTaM JENaloT BBIBOJ O COOTBETCTBHH MpOO BO3Iyxa
CaHUTAPHO-TUTMEHUYECKUM HOpMaM M OLIEHUBAIOT Ka4eCTBO BO3/lyXa B IOMEUIEHUHN
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2.2. OueHo4YHBbIe CpeACTBA PYO0EKHOro (TeMATHYECKOr0) KOHTPOJISI 1O
JUCHUIIINHE «XHUMHUA»

PyGexHblil (TeMaTUYeCKUi) KOHTPOJIb IO AUCHUIIINHE «XHUMUS» TPOBOIUTCS
B (opMe KOHTPOJIbHBIX PadOT MO pa3jeiaM OCHOBHOI'O MOAYJS HAa OTIEJbHBIX
3aHATHUAX, KEMCOB U yUeOHO-UCCIEA0BATEIbCKUX MPOEKTOB.

2.2.1. KoutpoJbHble padoThl 10 pa3aeiam

KoHTponbHble paOOThl MO XMMHHU KakK OIIEHOYHBIE CpEICTBAa PYOEKHOTO
KOHTPOJISI 3aBEPIIAIOT M3ydyeHHEe | wiMm 2 TeMaTHYECKMX pa3lesioB OCHOBHOTO
MO/TYJISI.

Pazgen 2. Xummnueckme peaknuu. Konrpouabhnas padora «CrtpoeHme

BeIeCTBa U XUMHICCKHUC PCAKIITNHN»
3aodanue 1. Tecm ¢ 6b100poM 00H020 8epHO20 omeema
1.0 npocTom BEHIECTBE, @ HE 0 XMMUYECKOM 3JIEMEHTE KUCJIOPO/I UJET PEUb B BHIPAKEHUU:
A) BCeM KHBBIM CYITIECTBAM JIJIS IbIXaHUSI HEOOXO0 UM KHUCIOPO/T;
b) kucnopon BXOIUT B COCTAB IIIMHBI U ITECKA;
B) xucnopoa BXOAUT B COCTAaB BOJBI;
I') kucnopoa BXOAUT B COCTaB OKCHJIOB;
2. OUabTPOBAaHUEM MOKHO Pa3JIEIUTh CMEChH, COCTOSIIIYIO:
A) 13 BOJBI U caxapa; B) u3 Oen3uHa ¥ BOEL;
B) u3 pacturensHOro Macna v BOJbI; I') ¥3 rJIMHEI ¥ BOBI
3. ®du3nUUecKoe ABJICHUE — DTO:
A) I'openue cBeun; b) nouepHeHne MeIHOM JIACTUHBI IPU HarPEBAHUU HA OTHE;

B) 3amep3anue Boabl; I') mpoTtyxanue siina;
4. CrakaH, rBO3/1b, JIO’KKa, IPOOUpPKA OTHOCSTCA K:
A) BemecTBaM; b) ¢pusnueckum sSBICHUSIM;
B) ¢dusuueckum tenam; I') xuMudecKkuM SIBICHUSIM
5. CnoxHOE BEIIECTBO — ATO:
A) BOJIOpO; b) consnas kuciora; B) cepa; I') kucnopo;
6.0THOCHUTENBHAS MOJIEKYJISIPHASI Macca HauOOJIbIIIast y BEIIecTBa ¢ OpMYIIoi:
A) NH3; B) N205; B) NOZ; F) NaNO3;
7. 3anuce 4N, o3Hayaer:
A) 2 MOJIEKYIBI a30Ta; b) 4 Mmonekynsl a3oTa;
B) 6 atomoB a3ora; I') 8 atoMOB a3oTa;

8.Cepa mposBisieT HaUOOJBINYIO BAICHTHOCTh B COSAMHEHUH C (POPMYIION:
A) H,S; b) SO,; B) SOs; I') Na,S;

9.MaccoBas o kucinoposa B cynbpate Hatpuss NapSO4 paBHa:
A) 22,5%; b) 45,1%; B) 32,4%; I') 56,2%

10. Bogopos KoiMyecTBOM BEIIECTBa S MOJIb (H.y.) 3aHUMaeT 00BEM:
A) 11,2 b) 112 m; B) 89,6 n; I 22,4 m;

11.®opMysbl OCHOBHOTO OKCH/IA, KUCJIOTHOTO OKCHUJIA, KUCIIOTBI, COJIM COOTBETCTBEHHO
3aMMCcaHbl 110 HOMEPOM:

A) CaO, CO,,HCI, NaCl; b) CuO, SiO; ,NaNOs, Mq(OH) ;

B) FeO, ZnO, ZnCl, HCI; I"BaO, SOz, FeSO4 H3PO..

12. Pacnpenenenne 3JIeKTPOHOB 10 YPOBHSAM aTOMa BBIPAKEHO psaoM uucen 2,8,2. Kakomy
XUMHUYECKOMY 3JIEMEHTY 3TO COOTBETCTBYET?
A) Maruuio; b) kpemuutio; B) xucnopony; I') yrnepony.
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13. Kucnopo B 1abopaTopuu MOXKHO TOIYYUTh:
A) pa3nokeHueM Mnepokcuia BOJ0OPOa; b) paznoxxenunem xinopara kanus; B)
pa3ioKeHueM nepMaHranara kaiuus; [) BceMu mepedrclieHHBIMU crioco0amMu
14.0xcun docdopa (V) pearupyer c:

A) HaTpuem; b) oxcunom cepst (1V);
B) cepnoii kucnotoii; I') rugpokcuioM HaTpusl.
3aodanue 2.

[Tpu ropenuu 46,5 r pocdopa obpazopaincs okcua pochopa(V). Beruucnure ero maccey.
3adanue 3. PacctaBbTe KOX(PQHUIMEHTH B YPABHEHUSAX PEAKLUH, YKQKUTE THII PEaKLIUU:

1. FCC12 + C12 — FCC13
2. AI(OH)3 — A1203 + HQO
3. FeCl; + NaOH — NaCl + Fe(OH);

3aoanue 4. Hanuimmure ypaBHEHUS peakiUil, ¢ MOMOIIBI0 KOTOPHIX MOXHO OCYIIECTBUTH
cienyomue npespamieHus. PaccraBbre K03 PHUIIHEHTEI.

FCQO3—> FCQ (SO4)3—> FC(OH)3 — F6203

3aoanue 5. CocTaBbTe IEKTPOHHYIO U Tpaguueckyto GopMymy it XUMUYECKOTO JIEMEHTa
noj Homepom 13.

Pa3nen 4. CTpOCHI/Ie H CBOIiCTBa HCOPraHN4YCCKHUX BCIIICCTB. KOHTpO.]]bHaﬂ

padora «CBOMCTBA HEOPraHUYECKUX BelIeCTB»

1. BelnucaTh U3 CIMCKa BEIIECTB OKCUbI, OCHOBAHMSI, KUCIOTHI , COJIM U Ha3BaTh UX:

HZSO4 , CU(OH)Q,K3PO4, CaO,

2. CoctaBuTh POPMYIIBI COCTUHEHUI:

a) okcuaa yrinepona( II) ,0) ruapokcuma Meau, B) XJIOPOBOIOPOTHOM KUCIIOTHL, T) CyibdaTa
HaTpUs

3. HamucaTh ypaBHEHHS] XUMUYECKUX PEAKIIMI:

a) H,SO4 + Mg 6) Na, O + HBr B) SO, + CaO r)CaCOs + HCI 1) AICI; + AgNO3

VYka3arb Ha3BaHUS MPOAYKTOB PEAKIIHH.

4. 3anmaua. Kakas macca HaTpus notpeOyeTcs Ui peakliuu B3auMoieiicTBus ¢ 16 T cepsl,
€CITU B pe3yabTaTe peakluu o0pazoBaiics Cynbhug HATpHs?

5. OcCymecTBUTh MEPEeX0bl: KaTUi— OKCHJ] KalTUs— TUAPOKCHU]] KISl — Cyab(aT Kajus

Bapuanr 2

1. BeinmucaTh U3 CIIMCKa BEIECTB OKCHJIbI, OCHOBAHUS, KUCIOTHI , COJIM U Ha3BaTh
ux: NaOH , H3PO4, SOZ , CaC03

2 . CoctaBuTh (POPMYJIBI COCTMHEHUI:

a) okcuza azora ( IV) ,0) ruapokcuna kanus, B) XJI0pHIa HATPUS, T) cyabpuaa oapus

3. HamucaTh ypaBHEHHSI XUMUYECKUX PEAKIIUI:

a) HC1+ K 6) K, O + HBr B) CaCOj3; + H, SO4 1) CO,+ CaO n) Ba(OH); + SiO»

VYka3aTh Ha3BaHUs IPOAYKTOB PEAKIIHH.

4. Beraucnure 06beM raz000pa3HOTo XJ0pa, KOTOPBINA BCTYIUT B PEAKLIUIO C HATPUEM, JUIS
nostyuenus 11,7 r xinopuaa HaTpusl.

5. OcymecTBUTH nepexopl: cepa— okcua cepol (IV) —cepHucTas kucnota —Cynbpur
HaTpUs

Pa3znea 7. CtpoeHue m CBOMCTBA OpraHuYeckux BemecTB. KoHTpoJbHAs
pabdora «CTpoeHue ¥ CBOWCTBA OPraHUYeCKNX BelIeCTB»
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1. Tunm XMMHUYECKOH CBSI3U MEXIYy aTOMaMU YIIIepoa B MOJIEKYJIE BEIIECTB, (POPMYJIIbI KOTOPBIX
C3H4 u CH4

A. OpunapHas u nBoiiHas b. J[BoiiHas ¥ oguHapHas

B. Tpounas u nBoiinas I'. TpoliHag u oguHapHas

2. O6mas popmymna CnH2n cooTBeTCTBYET:

A. Anxanam b. Ankenam. B. Ankunam. I'. Apenam. JI. [{ukioankanam

3. MonekynspHas GopmMyia yriaeBo10poia C OTHOCUTEIBHOM IIIOTHOCTHIO 10 BOJOPOY paBHa 28:
A. C4H10. b. C4HS8. B. C4H6. I'. C3HS8. 1. C3H6

4. BemectBa, hopmynsl kotopbix CH2 = CH2 u CH2 = CH — CH2 — CH3, sBnstotcs:

A. BemectBamu paznbix kiaccoB. b. 'omonoramu.

B. M3omepamu. I'. OgHUM U T€M K€ BEILIECTBOM.

5. YcTaHOBUTE COOTBETCTBUE.

®opmyiia Knacc
COEIMHECHHUS COEIMHECHUS
A. 1. AnxaHsl
C17H35COOH
| B. C6H6 | 2. Ankenst |
| B. HCHO | 3. Ankumsr. |
| T.C2H50H || 4. Apennt |
H. C5H10 5.
Anbaeruapl
E.CH4 6.
KapOonoBeie
KUCJIOTHI
| K.C3H4 | 7. Cruprer |

6. Peakuus nerupupoBaHus — 3T0. ...
7. MaccoBas nons yriaepoaa B nponuneHe C3H6 paBHa:
A. 18,8%. b. 40%. B. 60%. I". 85,71%.
8. KonnuecTBo BemiecTBa 3Tana maccoit 1,6 r paBHO:
A. 1,5 moas. B. 1 mons. B. 0,05 mons. I'. 0,1 moub.
9. MaccoBas oy BogopoJa B yraepoae 14,3%, oTHocuTenpHas INIOTHOCTD 110 BOAOPOLY paBHA
21. Ompenenute Gopmyiy.
10. BeiBeauTe UCTUHHYIO (hOPMYITy OpPraHHYECKOTo coequHenus, coaepsxamiero 40,03% C, 6,67%
H, u 53,30% O. Monsipnas macca janHoro coenquHenus pasHa 180 r/moiib. HazoBuTe BeliecTso.
11. K kakoMy THITy OTHOCST peaKkluio, ypaBHEHHE KOTOPOM IPUBEIEHO HUXKE?
CH3 —CH30CH2 =CH2 + H2
12. CocraBbTe cTpyKTYypHBIE hopmyssl n3omepos coctaBa CSH10. Ha3oBure Bemectna.

2.2.2. Keiicbl
Keiicpl uCHONB3YIOTCS B KadeCTBE OIICHOYHOTO CpeACTBa B pazzaene 8
MIPUKJIATHOTO MOYJIS, Ux COJICp)KaHHE onpeesaeTcs C y4eTOM

npodecCUOHaNbHOW  HampaBlieHHOCTH oOpaszoBaTenbHOM  mporpammel  CIIO.
[Iprmepsl TEM KEUCOB:
1. Tlorennenue KkauMaTa U BBICBOOOK/IEHHUE Ta30BbIX TUAPATOB CO JIHA OKEaHa.
2. byayuue Matepuaisl 1Sl MAIIKHOCTPOCHUS.
3. HoBble MaTepuanbl sl COJIHEUHBIX OaTtapeil.
5. XUMHYECKHUE 3JIEMEHTHI B KU3HU YETIOBEKA.
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6. BogopoiHas sHepreTHka.

Keiic Nel. «XJ710p B KU3HH Ye10BeKa»

B Snonun oO6beauHeHHbIMU cuiaMu HallMoOHanbHOTO MHCTUTYTA 3J0POBBS U
[IpedextypHoro ynuBepcutrera CuUI3YyOKH OBUIO MPOBEIAEHO UCCIEIOBAHUE.
VYueHble BBISICHWIM, YTO €CTECTBEHHBIE OPraHUYECKUE BEMIECTBA BCTYIAKOT B
PEaKIMIO C XJIOPUPOBAHHON BOJOW U3-TIOJT KpaHa, oOpa3ysl OMacHble COeAUHEHUS,
KOTOpPBIE MOTYT CIYKUTh IIPUYMHOMN paka. Takue coenuHeHus HasbiBaroTcss MX, 10O
ecTb «MyTtares ukc» Wi «Hem3BeCcTHbIM MyTareH».

3agaHus:

1. Ilpemnoxute cnocoObl YMEHBIIEHUS SJOBUTOTO BIMSHUSA XJIOpa B
MMATHEBOW BOJE HA OPraHWU3M YEIIOBEKA.

2. Ucxons u3 cBoeil )XKM3HEHHOW MPAKTUKU, NPUOIU3UTEIBLHO pacCUMUTAlTe,
CKOJIBKO XJIOPUPOBAHHOW BOJbI BbI UCIIOJIB3YETE B TEUEHUE IHS U [T KaKUX LEIen?

3. Kakue opransl yenoBeka 00JIbllie BCETO CTPAJaloT OT BO3AEHCTBUS XJ1opa?

4. Kak BnusieT XJOpUpOBaHHAS BOJIA HA YEJIOBEKA MPU KyNaHUU ?

5. Haitgute pomosHUTENbHYHO HHPOpMaNMIO O 3aMeHe XJiopa IpHu
00e33apaKUBaHUM BOJIHI.

6. Uccnenyiite pa3nuyHble TOBaphl OBITOBOM XHMHUU B CBOEM JOME.
CocTtaBbTe CIHMCOK XJIOPCOJEPKAIIUX COCAUHEHUN, YKaKUTE MEPbl 0€30MacHOCTH
pu paboTe ¢ HUMHU.

Keiic No2. «<Bogoponomoouin — mar B Oyayiiee»

Aptromobmin Honda FCX Clarity Ha BOJOPOJHBIX TOIUIMBHBIX 3JIEMEHTaX
e3aaT no poporam Eponsl ¢ 2009 roma. B 2011 rony Honda npucoegunaniace k
eBporelickoMy mapTHepcTBy 3kosorndHod sHeprun (Clean Energy Partnership),
MOCJIE€ 4Yero BbIBEJAa HA TMEPBbIM IUIAH MPOU3BOJACTBO 3JKOJOTMYECKH UHMCTBHIX
apromoOmineil. A Ha Ilstom MockoBckoM MexayHapoanom aBrocaioHe BA3
MpEACTaBUI CBOIO HOBUHKY «Jlama-AHT3m» ¢ OajioHaMH BOJOPOAa U KUCIOPO/Ia.

3agaHus:

1. Ilouemy MHOTHE aBTOMOOWJIbHBIE KOMIAHUU pa3pabaThIBalOT aBTOMOOWIIH,
paboTarolue Ha BOJIOPOTHOM TOILTUBE?

2. Kak BBIXJIONHBIE Ta3bl aBTOMOOWJEH, pabdOTarOIUMX Ha YTIEBOJIOPOIHOM
TOIUJIMBE, BIUSIOT HA 3JI0POBbE YEIOBEKA?

3. Kakue «+» U «—» BBl BUAUTE y BOJOPOIOMOOUIIEH?

4. Haligute 1OMOTHUTENbHYIO HHGOPMAIIMIO 00 UX YCTPOUCTRBE.

5. Ecnim B Bameil cembe WIM Yy BalluX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOACUYUTANTE, CKOJbKO MPUOTU3UTEIBHO JUTPOB OCEH3MHA, Ta3a U KAKOW MapKu
HCTOJIB3YETE €XKETHEBHO.

6. Kakue BemiecTBa U B KAKOM KOJUYECTBE MOTYT HaXOJUTHCS B BBIXJIOMHBIX
raszax BallluX aBTOMOOUJIEH?
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2.3. OHeHOqHLIe Cpe)]CTBa IlpOMe)KyTO‘lHOi/I aTrecralum 1Mo JUCIHMIIJIMHE
«XUMHUA»

[IpomexyTouHast aTTecTanus Mo AUCHUILIUHE «XUMUS» MPOBOIUTCS B hopme

nud.3ageTa
Ilepeyens 3apannii 1M PepeHIMPOBAHHOIO 3a4eTa

I.SHGKT])OJ'II/ITI/I'-IGCKB.SI JIUCCOIMAIIUS BEIIECTB C HOHHOM U HO.]'ISIpHOﬁ KOBAJICHTHOM XMMHYECKOU CBS3bIO.
2.Pea1<u1/1${ HOHHOI0 OOMeHa U YCJIOBUS UX IIPOTEKAHUA.
3.0KCI/IL[I)I, ux KJ'IaCCI/I(l)I/IKaHI/ISI 1 XUMHUYECKHE CBOMCTBA.

4.0CHOBaHI/I${, ux KJ'IaCCI/I(l)I/IKaHI/ISI U XMMHUYECKHE CBOMCTBA B CBETE HpeL[CTaB.]'IeHI/Iﬁ 00 BHGKTpOHHTquCKOﬁ
Jucconuanuu.

5.Kucnoter, ux xiaccuukanys 1 XUMAYECKUE CBOMCTBA B cBeTe TO/I.

6.Comu, uX KIacCU(pHUKAIN U XUMAYECKUE CBOMCTBA B cBeTe T/,

7.CKOpOCTh XUMHUYECKOH peakiiy, ee 3aBUCUMOCTb OT Pa3JIMYHbIX YCIOBUH.
8.00paTUMOCTh XUMHYECKOH peakui. XMMUYIECKOE PABHOBECHE H YCIOBHS €r0 CMEIICHHS.
9.0OKHUCIUTENTHO-BOCTAHOBUTENIbHBIE PEAKIINH.

10.HepHOHH'—IeCKHI71 3aKOH MW NEpUOANYCCKasds CHUCTEMa XHMHUUYCCKUX DJIEMCHTOB I[I/I MenjeneeBa B CBETE
CTPOCHHUA aTOMaA.

11.Buapl XUMHYECKOH CBSI3H.
12.Knaccudukanus XAMAYECKAX PEaKITHA.
13.00mmue cBoWcTBa HEMETAIUIOB, OCOOCHHOCTH CTPOSHHSI UX aTOMOB.

14.Briciue KHCJIIOPOAOCOACPKAIIUE KHCJIIOTBI XUMHUUYCCKHUX JJIEMCHTOB TPETHETO IMEpUOAa, UX CBOICTBA U
CpaBHUTCIIbHAA XapPaKTECPUCTUKA CBOMCTB.

15.BogoponiHbie cOeTMHEHHSI HEMETAUIOB. 3aKOHOMEPHOCTH B M3MEHEHUH WX CBOWCTB B CBSI3H C TOJI0KEHUEM
XUMHUUYECKUX DJIEMEHTOB B nepuonuueckon cucreme J.M.Menzaeneena.

16.00mmue cBOWCTBa METAIIIOB, OCOOCHHOCTH CTPOCHHS UX aTOMOB.
17.XapakTepucTuka METaJIOB IIEPBOM TPYIIIBI TIIABHOW TOATPYIIIBI, OCOOCHHOCTH CTPOCHUS X aTOMOB.
18.XapakTepucTuka METaIOB BTOPOM TPYIINEI TIIABHOM MOATPYIIIIEL.

19.Bricine OKCHJIbl XMMHUUYCCKUX JJICMCHTOB TPETHLETO IE€pUOIA. 3aKOHOMepHOCTI/I X COCTaB B CBiA3HU C
IIOJIOXKCHHUEM XUMHNYCCKHUX 3JICMCHTOB B nepnonnquKoﬁ CUCTEMEC.

20. Xene3o — IONOKECHHE B HepHOHH‘IeCKOﬁ CUCTCEMC XHUMHUYCCKHUX JJICMCHTOB I[.I/I.MeHz[eneeBa, CTPOCHUA
aTomMa, (1)I/I3I/I‘IGCKI/IG CBOﬁCTBa, XUMHYCCKUE CBOﬁCTBa, NPpUMEHCHUC.

21.Teopus CTPOCHUSA OPraHUYECKUX COENMHEHUH. 3HaUYeHne TEOpUH AJISl pa3BUTHUS HAYKH.

22 .MzoMepust OpraHMuecKuX COSANHEHUN ee BUIbIL.

23.I1penenbHble yriaeBoasl. MeTaH, ero coctaB, CTpOEHUE, XMMUYECKHE CBOWCTBA.

24 1luknonapaduHel, MX CTPOCHHUE, CBOICTBA, HAXMKACHUE B IIPHPOJIC.

25.2TUIOBBIE YIIIEBOJIBI, UX CTPOEHUE, CBOICTBA MOMyYEHHS U UCTIOIb30BaHUA B OPraHM4eCKON cUCTEME.
26.JlueHoBbIe YIIIEBObI, UX CTPOEHUE, CBOWMCTBA, MOIYUYEHHUS U IPAKTHUECKOE 3aJaHH1e.

27.HpI/IpOL[HI)Ie HUCTOYHUKH YIJIEBOAOPOAOB: Tas3, He(l)TI). Hcnons3oBaHue HMX B KadyecTBE TOILUIMBA U B
XUMHUYCCKOM CHHTEC3C.

28.AH€TI/IJ’I€H, €ro CTpOC€HUE U CBOﬁCTBa, MOJIYYCHU U IPUMCHCHH .
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29.beH30H, ero crpoeHue, CBOUCTBA, MOIY4YEHUS U IPUMEHEHUSI.
30.ITpenenbHBIC OJTHOATOMHBIE CITUPTHI, UX CTPOCHUE, CBOMCTBA M PUMEHEHUSI.
31.®eHomn, ero cTpoeHUe, CBOMCTBA U IPUMEHEHUSI.

32.I1pobieMbl 3alATHI OKPYKAIOIIEH CPeIbl.

JakirouyeHue

DOHIOLIEHOYHBIX CPEACTB MO AUCIUIUINHE «XHUMHUS» COCTOUT U3 OLIEHOYHBIX
CPEACTB TEKYyIIETo, pyOeKHOro (TEMAaTHYECKOTO) KOHTPOJS U  3aJaHuil
IIPOMEKYTOYHOMN aTTECTALUM.

45



		2023-09-14T23:21:38+0400
	АНО ПО "ПТЭИТ"
	Подпись документа




