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Pabowass mporpamMma ydeOHOW IUCIMIUIMHBI «XHMHs» pa3paboTaHa B COOTBETCTBHH C
OenepallbHBIM  TOCYIAPCTBEHHBIM ~ 00pa30BaTeNbHBIM CTAaHAAPTOM CpPEAHEro IpodeccnoHaabHOTO
oOpazoBanus no cnenuansHocTd 38.02.07 bankoBckoe neno, yreepxaeHHoro [lprukaszom Munucrepcrsa
obpazoBanmsi u Hayku Poccum ot 9 mekabps 2016 1. Ne 1547, denmepanbHBIM TOCYAapCTBEHHBIM
00pazoBaTeNpHBEIM  CTAHAAPTOM  CcpedHero obOmiero oOpa3oBaHWsA, yTBepkaAeHHOTO IIpmkazom
MunuctepcTBoM 00pazoBanust U Hayku Poccun ot 17.05.2012 1. Ne 413 (pen. [Ipukaszom MunucrepcTBa
oOpazoBanusa u Hayku Poccum ot 12.08.2022 1. Ne 732), ocHoBe TpeboBanuii ®OII cpeanero obuiero
obpazoBanmsl, yrBepkaeHHOTO [Iprkazom MuHncTepcTBa 00pa3oBanus u Hayku Poccuiickoit deneparnu
or 23.11.2022 r. Ne 1014, mpumepHoii mporpammoii 001eoOpa3oBaTebHON Yy4eOHON IUCHUTUINHBI
«XuMHS» UIsI TPOECCUOHANBHBIX 00pa30BaTeNbHBIX OpraHU3alMid, peKOMeHA0BaHHOH DenepanbHbIM
rOCyAapCTBEHHBIM OIOIKETHBIM 00pa3oBaTeNbHBIM YUpeKICHIEM JIOTIOJTHUTEIBHOTO
npodeccuonansHOro 00pa3zoBaHus «WHCTUTYT pa3BuTus TpodeccuoHamsHOro obpaszoBaHus» OT 30
HOs10pst 2022 1. mpoTtokon Ne 14 m PexomeHmamusMu 1O OpraHU3AIMH TOJIYYEHHUS CPETHETO OOIIEeTo
o0pa3oBaHHMS B TMpeleiax OCBOEHHS 00pa3oBaTENbHBIX MPOTPAMM CpPEOHEro NPoQecCHOHATEHOTO
oOpazoBanus Ha 0Oaze ocHOBHOro oOmiero oOpaszoBaHusi (muchbMo JlemapTaMeHTa TroCyJapCTBEHHON
NOJUTUKU B cdepe cpegHero mpoQecCHOHANFHOTO 00pa3oBaHUSl M MPOQECCHOHANBHOTO O0ydYeHHs
Munnctepcta ipocBemienuss Poccun ot 01.03.2023 1.

Ne 05-592).

Opranuzanus-pa3padoTuynk: ABTOHOMHAsT HEKOMMEpYECKas OpTaHU3aIlus
npodeccuonambHOTO 00OpazoBanms «[IATHTOpPCKUN TEXHHUKYM DJKOHOMHKH U
WHHOBAIMOHHBIX TexHonorui» (AHO I10 «IITOUT»)

Pa3paborumk: Mamepiu N0 -  mpenopasarenb BBICIIIEH
kBannpukanronHoit kareropuu AHO 10 «ITTOUT».

PACCMOTPEHA COI'JIACOBAHA
OTIEJIEHUEM 00111e00pa30BaTeIbHBIX Ha 3aceganun YMC
TUCLMUILINH ~A1p. Ne 5 ot 30.05.2026
[TpoTokon Ne9 ot 28.05.2026 T. ﬂ ~ Kopmsxosa O.A.

3aB.0TIEICHUEM %// . Opemuna E. B.

Penen3enTni:

Konsaxosa O. A. - npenogaBaTesb BhICIICH KBATM(PUKALMOHHONW KAaTErOPHH
AHO I1O «IITDOUT»

Jlatnepne H.B. — k.¢.H., npenogaBatens oOmenpodecCHOHATbHBIX TUCIHUILTAH
I'BITOY CK «CtaBponoiabCKoe KpacBOe YUUIIUILE TU3aiiHa»
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1. OBIIAS XAPAKTEPUCTUKA PABOYEW ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHON JUCHUILIUHBI «XUMHUS»

1.1. O6aacTs npuMeHeHUsI IPOrPAMMBI
[IporpamMma y4eOHOW AWCHMILTUHBI SIBISETCSA YACThIO IMPOTPAMMbl  MOATOTOBKHU
crienanucToB cpeaHero 3BeHa B cooTBeTcTBUM ¢ PI'OC CIIO mo cneumansHoct 38.02.07

BaukoBckoe neno.

1.2 MecTto IMCHUIVIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CIHENHAJMCTOB
cpeaHero 3BeHa

OOmeoOpa3oBaTeNibHas JIUCIUIUIMHA «XUMHUS» HW3ydaeTcss Ha 0a30BOM

ypOBHE B 0011€00pa30BaTeIbHOM IIMKIIE Y4YE€OHOTO IUIaHa OCHOBHOW MpodhecCHOHATBHON

oOpa3zoBarenbHO mporpamMmel criermanbHOCTH 38.02.07 bankoBckoe neno. TpymoeMkocTh

TUCIUIUIMHBL «XHUMHsS» Ha 0a30BOM YPOBHE COCTaBIsieT 72 9acoB, M3 KOTOpBIX 64 uaca -

0a30BbIil MOIYJb (6 pa3nenoB) U 8 4acOB - MPHUKIAAHOW Moaysb (1 pas3gein), BKIIOYAIOIIHMA

MPAKTUKO-OPUEHTHPOBAHHOE COZEpkKaHHe KOHKPETHOM nMpodeccuy WiH CrienuanbHOCTH.

1.3. IHern w 3agaym JUCHUILIMHBI — TpPe0OBAaHMA K Ppe3yJabTaTaM OCBOCHHA

JAUCIUIIJIMHBI:

1.3.1. Ilean u 3aaa4u JUCHMILIHHDI

®@opMUpOBaHHE y CTYJAEHTOB MPEACTAaBICHHS O XUMHYECKOM  COCTaBJISIONICH
€CTECTBEHHOHAYyYHOM KapTUHBI MHpa KaK OCHOBBI TNPUHATUS pEIIEHUH B IKUZHEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYaIUsIX, OTBETCTBEHHOTO MOBEACHUS B IPUPOJHOM cpeie.

3agaum IMCHUNIHHBI:

1) chopmupoBaTh IOHUMAHUE 3AKOHOMEPHOCTEN POTEKAHMS XUMUYECKUX TIPOLIECCOB U
SBJICHUA B OKPYXaIWICH cpeae, UEJOCTHOM HAaydyHOW KapTHHBI MHpPA, B3aUMOCBSI3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3sBUTH YMEHUs COCTAaBJIATH (OPMYJIbI HEOPraHUYECKUX W OPTaHUYECKUX BEIIECTB,
YPaBHEHUS XUMHUYECKUX PEaKIUi, OOBSICHATh WX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopMHpOBATh HABBIKM TMPOBEIACHHS IMPOCTEUITNX  XUMHUYECKUX
OKCIIEPUMEHTAIBHBIX HCCICIOBAaHUI C COOJIIOJIGHHEM TMpaBUI 0€30MacHOr0 OOpaimieHus ¢
BEIIIECTBAMH H JIAOOPATOPHBIM 000PYI0BAHHEM;

4) pa3BUTH YMEHHUS UCIIOIB30BATH MH(POPMALIUIO XMMHYECKOIO XapaKTepa U3pa3IndHbIX
HCTOYHUKOB;

5) chopmupoBaTh yMeHHs NPOTHO3MPOBATH TOCIHEACTBUS CBOEH JIEATENBHOCTH W
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U IPOU3BOCTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh TIOHMMAaHME 3HAYUMOCTH JIOCTHKEHMH XHMHUYECKOM HAyKH H

TEXHOJIOTHH JIJIsl Pa3BUTHsI COIUATLHON M TIPOU3BOJICTBEHHOU cep.



1.3.2. Ilnanupyembie pe3ybTaThl 0CBOEHUS 00111e00pa3oBaTeJbHONH JUCHMILIUHBI B c00TBeTCTBHHU ¢ PI'OC CIIO u Ha

IM03HAaBATEIbHBIMU JEUCTBUSIMU:

MP 01 a) 6a30BBIC TOTHYECKHE ICHCTBU:

- CaMOCTOSTEIBHO dhopMynMpoBaTh U
aKTyaJlu3upoBaTh MpOOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIICCTBCHHBIM MpPU3HAK  HWJIU
OCHOBaHMsI 11 CpaBHEHMS, Kiaccupukaluu U
0000111eHUS;

- OompeAeNsATh  LeNW  JeATENbHOCTH,  3a7aBaTh
napaMeTpbl U KPUTEPUHU UX JOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMaTpUBAEMBbIX SIBICHUSIX;

- BHOCUTb KOPPEKTUBBI B JICSITEIHLHOCTh, OIICHUBATH

ocHose ®I'OC COO

Kon n
HauMMEHOBaHHeE
(OPMHEPYEMBIX Ili1anupyemblie pe3yJibTaThbl 0CBOEHUS N CHUNIMHBI
KOMIIETCHIIUHN

Oo0mme JAucuMivinHapHbIe
OK 01. JIP 05 B yactu Tpy/10BOr0 BOCHHUTAHUS: [IP6 2 Bmamerb CHUCTEMOM XUMHUUYECKUX 3HAHUM,
Bri6upats - TOTOBHOCTb K TpPyHdy, OCO3HAaHHE LIEHHOCTH | KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIUE TOHSITHS
CHOCOOBI MacTepCTBa, TPYA0II00UE; (XMMUYECKHM  DJIEMEHT,  aTOM,  3JIEKTPOHHAas
PCIICHMA 3a1a4 - TOTOBHOCTb K AKTUBHOM JesTenpbHoCTH | 000JI0YKa aroma, s-, p-, d-3JIeKTpOHHBIE OpOUTANIU
NPO(PECCHOHANIBH | TEXHOJIOIHYECKOM M COIMAIbHONW HANpaBIEHHOCTH, | aTOMOB, WOH, MOJIEKYJIA, BaJICHTHOCTb,
oM CIIOCOOHOCTh ~ WHHUIIMUPOBATh,  IIAHUPOBATh M | DJEKTPOOTPULATENBHOCTb,  CTEIEHb  OKHUCIIEHMS,
NEeSATENBLHOCTH CaMOCTOSITEJIBHO BBINIOJIHATH TAKYO AESTEIBHOCTD; XUMHUYECKasl CBs3b, MOJIb, MOJISIpHAs  Macca,
NPUMEHUTEIBHO K | - HHTEPEC K pa3iudHbIM cepam MpodhecCHOHAIBHON | MOJIAPHBIN o0bewm, YTJIEPOIHBII CKEJIET,
pa3IUYHBIM NEeATEIbHOCTH, GyHKIIMOHANbHAS TpyINmna, paaudkal, H30MepHs,
KOHTEKCTaM OBnazeHue yYHUBEPCATBHBIMU yUeOHBIMU U30MEpbl,  TOMOJIOTUYECKHA  psAl,  TOMOJIOTH,

YIJICBOAOPOABLI, KHUCIOPOA- MW a30TCOACPIKAIINC

COE€QUHEHHUs, OHOJIOTMYECKU aKTUBHBIE BEIECTBA
(YTJIeBOIBI, KUPHI, OEIKH), MOHOMEp, MOJHUMED,
CTPYKTYpPHOE 3BCHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHECHUA, KpPUCTAJUIMYECKas pEILIeTKa, THIIbI
XUMHYECKUX peakuuin (OKMCIIMTEIIBHO-

BOCCTAHOBUTENbHBIC, 3K30-U  DHIOTEPMHUYECKHE,
peaklMy UOHHOTO OOMEHa), pacTBOP, DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJUTUYECKAS] JTUCCOLMALINS,

OKHUCJIIHNTCIIb, BOCCTaHOBUTCIIb,

CKOPOCTb

XUMUYECKON peakiuu, XUMHYECKOE pPaBHOBECHE),
TEOPUU M 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOEHUS
oprannveckux BemiectB A.M. bytieposa, Teopus

5




TBUE PE3yJbTAaTOB IICNISIM, OLIEHUBATh PUCKH

"BUH JIEATEITHHOCTH;

ATh KpPEaTHMBHOE MBIIIJICHUE TPU PEIICHUN

BIX MPOOJIEM

0a30BbI€ HCCIIEA0BATEIBCKUE ICHCTBHSL:

> HaBBIKAMH Yy4eOHO-HCCIICIOBATENHCKON H

)i JICSTENBHOCTH, HABBIKAMH Pa3peIICHUS

,

ATb TPUYUHHO-CIICJICTBEHHBIE CBSI3U W

MpOBAaTh 3a7ady, BBIABUTATh THUIIOTE3Y €€

, HAXOIUTHh apTYMEHTHI ISl JTOKa3aTeIhCTBA

YTBepXKACHUW, 3aJaBaTh MapaMeTpbel U

1 peIICHUS;

MpOBaTh TIOJNYYEHHBIE B XOJE€ pEIICHUS

pe3yNbTaThl, KPUTHYECKH OIEHUBATh WX

)HOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX

*

MEePEHOCUTh 3HAHWS B TO3HABATEIBHYIO U

>CKYI0 00JIaCTH JKU3HEIEATETHbHOCTH;
WHTETPUPOBAThL  3HAHUS U3

HBIX 00JIaCTEN;

I'b HOBBIC HJICH, TIPE/IJIaraTh OPUTHHATHHBIC

'Y peIeHus; CIOCOOHOCTh UX

)BaHUS B TO3HABATEIBHON M COITMAIbHOM

Y
/

pa3HbIX

BJIEKTPOJIMTUYECKON UCCOLIMALINM, TIEPUOINYECKUAN
3akoH [[.I. MeHneneeBa, 3aKOH COXpaHEHHUsI MACChI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUH,
(dbaKkTOIOTHYECKUE CBEIEHUS O CBOMCTBAxX, COCTaBe,
MOJy4YEHUH u 0e30ImacHOM HUCIOJIL30BAaHUH
BAKHEUIIINX HEOPraHWYECKUX M  OPraHUYECKHUX
BCIIECTB B OBITY W MPAKTHUUECKOU ACATEIBHOCTU
YeJI0BEKa;

- YMETh BBIABJIATHh XapaKTEPHbIC IPU3HAKU U U
B3aUMOCBSI3b M3YYEHHBIX TMOHSITUWA, MPUMEHSTH
COOTBETCTBYIOLIME  TOHSATUS  NPHU OIMMCaHUU
CTPOEHHMSI M CBOWCTB B3aWMOCBSI3b M3YUYEHHBIX
MOHSTUW, TPUMEHSTh COOTBETCTBYIOLIME TOHATHUSA
IIpY OMMCAHUU CTPOCHUS U CBOMCTB HEOPTAaHUYECKUX
M OpPraHWYeCKUX BEIIECTB W WX MPEBPaALICHUII;
BBISABIISITH B3aMMOCBSI3b XWMHYECKHX 3HAHUM C

MOHATUSIMU u MIPEACTABICHUSIMU JIPYTHUX
€CTECTBEHHOHAYYHBIX MIPEAMETOB;
[IP6 3 yMmerb HCHOJB30BATH HAMMEHOBAHUS

XHUMHYCCKUX COCI[I/IHCHI/Iﬁ MCXKAYHApOJIHOI'o COr03a

TEOPETUYECKOM WM NOPUKIATHOM  XUMHUU U
TPUBHAJIbHBIE  HA3BaHMWS  BAXXHEWIIMX  BEIIECTB
(aTHIIEH, alETUJIEH, TJIMLIEPYH, denon,
dbopmanbaerua, — yKCycHas — KHCJIOTa,  TJIWIUH,

yrapHblid ra3, yIVIEKHACIBIM Ta3, aMMMAakK, raiieHas

N3BCCTh, HCETramcHasad MH3BCCTb, IIUTbCBAsA COJa H
TAYVTIIY) COCTARTITE (hONMUTLT HeOoONTAuecciuy




COOTBETCTBYIOUIUMHU JKCIIEPUMEHTAMUA M 3alUCAMU
YPaBHEHUN XUMHYECKUX PEAKIUN;

- yMETh YCTaHaBJIMBATh IPUHAJIEKHOCTh
W3YyUYECHHBIX HEOPraHWYECKUX ¢  OPraHUYECKHUX
BEIIECTB K OIPEICICHHBIM KJacCaM W TpyIam
COCIMHEHUW, XapakTepu30BaTb HUX COCTaB U

Ba)KHEHUIIINE CBOICTBA; OIIPENIENATh BUIbI
XMMHUYECKMX  CBsA3ed  (KOBaJIecHTHas,  HOHHas,
MeTaJlJInYecKasl, BOJIOPOJIHAS), THIIBI
KPUCTAUTMYECKUX pelIeTOK BEIIIECTB;

KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIINH;

- copmupoBaTh NPEACTABICHUS: O XUMHYECKOH
COCTABJISIIOLIEN  €CTECTBEHHOHAy4YHOW  KapTHUHBI
MUpa, pOJu XUMHUH B IIO3HAHUM SIBJICHUI IIPUPOJIBI, B
(GOpMUPOBAHNUN MBIIIICHUS] U KYJbTYpPbl JIMYHOCTH,
ee (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOI
JUISL PELICHHS] TPAKTUYECKHUX 3a7a4 M SKOJIOTUYECKU
000CHOBAaHHOTO OTHOUICHHS] K CBOEMY 37I0POBBIO U
MIPUPOJHOM CpELIE;

[IP6 4 ymerp MPOBOAUTH pacUeThl IO
XUMHUYECKUM (popMysiaM U ypaBHEHUSM XUMHUECKUX
peakuuil ¢ UCMoib30BaHUEM (PU3MUYECKUX BEIUYMH,
XapaKTepU3yIOIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbBIE yCIIOBUS)
ra3oB, KOJIMYECTBA  BEIIECTBA;  HCIIOJIb30BATH
CUCTEMHBIE XHMHMYECKHE 3HAHUSA JUIsl NPHUHATHA
DETITEHUTIT R KOHKDNDATHERIXY YUURHAHHLRKIXY CATVAITUAYX




TBYIOILETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
0OIIIECTBEHHON MPAKTHKH, OCHOBAaHHOTO Ha

KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
MecTa B
bTYPHOM MUpE; COBEPILIEHCTBOBAHUE

1 W YUTATEIbCKOM KyJIbTYypbl KaK CpEICTBa
SICTBUSA MEX]y JIIOABMHU W IMO3HAHUS MUPA;
1€ [EHHOCTM  HAy4YHOH  JEsATEIbHOCTH
Th OCYLIECTBJISTh IIPOEKTHYIO U
3aTENIBCKYIO JEATEIbHOCTh HHIUBUYAIbHO U
ue YHUBEPCAIIbHBIMH y4eOHBIMU
€JIbHBIMH JICHCTBUSMMU:
 paboTa ¢ uH(popMaIUECHi:
b HABbIKAMHU MOJy4YeHHs HHOpManuu u3
KOB  pa3HbIX  THUIIOB,  CAMOCTOSITEIBHO
BJISITH TOWUCK, aHAINW3, CHCTEMAaTH3alUI0 H
>TalMI0 MH(pOpPMAIMKM Pa3INYHbIX BUIOB U
CIICTABJICHMSI
\Th TEKCTBI B Pa3JIMUHBIX (popMaTax ¢ yueTom
s MHpOpMALMM W LEIEBOM ayauTOpuH,
ONTUMAaJbHYIO (OpMYy TMPEACTABICHUS U

QLN
1UBaTh JTOCTOBEPHOCT, JIETUTUMHOCTE
MM, €€ COOTBETCTBHUE IPABOBBIM U

0-3THUYCCKUM HOpMaM
AORATL CHETETRA TEhONNMATITIO T ITLIY 1

OPraHMYECKHX BEIIECTB IIPH HarpeBaHUH, NOJTyYEHUE
STUJIEHAa U M3YyYEHHE €ro CBOMCTB, Ka4eCTBEHHBIC
peakiMu Ha aJpJerujbl, KpaxMmay, YyKCYCHYIO
KHCIIOTY; JeHaTypausi OeIKOB TNpU HarpeBaHUH,
IIBETHBIC peakiuu OCJIKOB; MIPOBOJIUTH
peaknuuu WOHHOTO OOMEHa, OMpEeNesaTh Cpexy
BOJIHBIX PACTBOPOB, Kauy€CTBEHHBIE PEAKIUU Ha
cynbdar-, KapOOHAT- M XJOPUI-aHHOHBI, HA KaTHOH
aMMOHHSI; pelniaTh SKCIEPUMEHTANIbHBIC 33Jja4u 10
teMaMm "Metaiuiel" 1 "Hemeraniasl") B COOTBETCTBHUH

C TMpaBWJaMU  TEXHUKM  O€30MacHOCTH  TMpHU
oOpalieHMu C BellecTBaMU U JIaDOpaTOPHBIM
000opyI0BaHUEM; MIPEACTaBIATh pe3yabTaThl
XUMHUYECKOTO DJKCIepuMeHTa B QopMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX  peakiuil U
dbopMynupoBaTh  BBIBOABI HAa  OCHOBE  3THX
pE3yIbTaTOB;

[IP6 6 yMerb aHaNU3UPOBATH XUMHUYECKYIO

uH(popMaIIo, MOJy4aeMyl0 U3 Pa3HbIX UCTOUYHUKOB
(cpenctB maccoBoit uHdopmaluu, cetb MHTepHeT u
Apyrue);

[IP6 4 BnajgeTh OCHOBHBIMH METOJAMHU HAyYHOTO
IIO3HAHUA BCIIIECCTB u XUMHNYECKUX SIBJICHUH
(mabmronenue, A3MEpEHUE, DKCIIEPUMEHT,
MOJEIUPOBAHUE); YMETb NPOBOIUTH PACYETHI 10

XUMHYECKUM (OpMyJiaM M YPaBHEHUSM XUMUYECKUX
nﬁﬂR'TTHﬁ C TACTTIOTRRORAHIAANM (hI/TQT/TUP(‘.R'I/TY RAATTIAUIIH




[M S)PrOHOMUKHU, TEXHUKH O€301MaCHOCTH,
. pecypcocOepexxeHusi, IpaBOBbIX U

X HOPM, HOPM UH(POPMALIMOHHOMN

OCTH;

» HABBIKAMHU PAcO3HABAHUS U 3aIlUThI
IUH, THPOPMALIMOHHOM 6€301aCHOCTH

1

CUCTCMHBIC XHWMHWYCCKHWEC 3HAHHA JIA IIPUHATHUA
pCHICHI/Iﬁ B KOHKPCTHBIX JKHM3HCHHBLIX CHUTyalUAX,
CBs3aHHBIX C BEIICCTBAMHA U UX IMPUMCHCHUEM

)CTh K CAMOPAa3BUTHUIO, CAMOCTOSATEILHOCTH U
> IEJICHUIO;

)3 Osnanenue HaBBbIKAMU y4eOHO-
3aTEIbCKOM, TPOEKTHOM W COLMAJIbHOM
OCTH,

€ YHHUBEPCAUIBHBIMU KOMMYHUKATHBHBIMU
MU

COBMECTHAas AeITEILHOCTD:

MaTh W MCIOJb30BaTh  MPEUMYIIECTBA
Ol U UHAMBHUyaTbHON pabOTHI;

MaTh I1I€JJM COBMECTHOM JeSTEIbHOCTH,
)BBIBATh U KOOPJAWHUPOBATH JIEMCTBUS IO €€
HUIO: COCTaBJISATh MJI1aH JICUCTBHUH,
JISITh POJIM C YYETOM MHEHUM YYACTHUKOB
Th PE3yJIbTaThl COBMECTHOM pabOTHI;
HUPOBATh M BBIMOJHATH PAa0OTy B YCIOBHSX
'0, BHUPTYQJIBHOTO M KOMOMHUPOBAHHOIO
HCTBUS,
[ECTBIISITH

T

IIO3UTHUBHOC

MYADTTIAITITIL YV

CTPATCTUUYCCKOC

D OTATYNIATITAIAQYVY TTIANMNAaOD T TAOTI

[1P6 3 yMeTh mIaHUpPOBATh U BHIMOIHATHXUMUYECKUI
PKCIIEPUMEHT (MPEBPAILEHUsI OPraHUYECKUX BEIIECTB
[IPU HArpeBaHWUH, MOJYYCHUEITHIIEHA U U3YUEHHUE €ro
CBOWCTB, KAQYECTBEHHBIE PEAKIUU Ha aJbJIETUIBI,
KpaxMmaJj, YKCYCHYIO KHCIOTY; J€HaTypaiusi OeJIKOB
MpyU  HarpeBaHUMW, I1BETHbIE pEaKlUUH OEJIKOB;
MPOBOJIUTh PEAKUMW HOHHOTO OOMEHA, OMNpPEAENsTh
Cpeay BOIOHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKIIMU HA
cyibdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH
aMMOHMUS;

I[IP6 5 pemars 3KCIepUMEHTANIBHBIC 3aa4u
no TtemMam 'Meramibel" u "Hemerammel" B
COOTBETCTBUM C IMpaBUJIaMU TEXHUKH O€30MaCHOCTHU
npy OOpallleHWH C BEIIECTBAMU M J1TA0OPATOPHBIM

000pyI0BaHUEM; MPEACTABISTh pe3yabTaThl
XUMHUYECKOTO JKCIIepUMEHTa B (QopMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX  peakiuil  u
dbopMynupoBaTh  BBIBOABI HAa  OCHOBE  OTUX

NERVIIETATOR




MPUHSTHE CEOs U APYTHX JFOICH:

1aTh MOTUBBI U apIYMEHTHI IPYTUX JIIOIeH
13€ Pe3yJIbTaTOB JIESITEIbHOCTH;

3aTh CBOE MPaBO U IPaBO JAPYTUX JIIOACH Ha

b CITOCOOHOCTH ITOHUMATh MUP C IIO3UIHUU
9CJIOBCKA

001aCTH SKOJIOTUYECKOTO BOCIIUTAHUS:
HPOBAHHOCTb  JKOJIOTUYECKOW  KYJIBTYpBHI,
W€ BIMSHUA  COLMAJIbHO-D)KOHOMHUYECKUX
)B Ha COCTOSIHUE IPUPOJHOUW M COLIMAIBHOMN
OCO3HAaHHE rJ100abHOTO Xapakrepa
IECKUX MPOo0JIeM;
DOBAHUE U OCYUIECTBICHUE [JIEUCTBUM B
e Cpelle Ha OCHOBE 3HAaHUS LENer
30I0 Pa3BUTHUS YEJIOBEYECTBA;
> HENPUATHE JOEUCTBUM, NPUHOCALIIUX BpPEX
ILIEN CpEJIE;
1€  IIPOTHO3UPOBATH
IECKUE  IIOCJIEICTBUSA
1, IPEAOTBpAILATh UX;
€HHE ONBITA AEATEIBHOCTH JKOJOIMYECKOU
"HHOCTU;
3 OBJIAJICHHE HaBbIKAMU
ATEIIbCKOM,  IPOEKTHOM U
OCTH;

HEOIaronpusTHHIE
peapUHIMAEMbIX

y4eOHO-
COITMAJIbHOU

I[IP6 1 cdopmupoBarh  MpeACTaBICHUS: O
XAMHUYECKON COCTAaBISIIONIEN €CTECTBEHHOHAYYHOU
KApTUHBI MHpPA, POJIM XUMHUU B MO3HAHUU SIBJICHUI

npupoAsl, B  (HOPMUPOBAHMM  MBIIUICHUS U
KyJbTYpbl ~ JIMYHOCTH, €€  (DYHKIHMOHAJIbHOM
IPaMOTHOCTH,  HEOOXOAMMOW Uil  pEIICHHUS
MPAKTUYECKUX 3a/1a4y u AKOJIOTUYECKU

00OCHOBAaHHOT'O OTHOLIEHUS] K CBOEMY 3/10POBBIO U
IIPUPOJTHOM CPEAE;

[IP6 5 ymerp cobmogaTh mpaBuia SKOJIOTHYECKH
[eJIeCO00Pa3HOT0 TOBENEHUsI B OBITY U TPYIOBOU
NEATEIBbHOCTH B LIEJIAX COXPAHEHHUs CBOETO 370POBbS
U OKpYXarolled NIPUPOAHOW CpeAbl; YYHUTHIBATH
ONaCHOCTb BO3JCHCTBUS Ha JKUBBIE OpPraHU3MBI
ONpEIECICHHBIX  BEILECTB, IIOHUMAsi  CMBICI
IIOKa3aTelIs IPeIeIbHOM JOIYy CTUMON KOHLIEHTPALUU

)CTHh K CAMODARBUTHUIO.

TIPA 1 CAAniTainADAIIITACTI FTAA T ATAD TAIITAITT A \AarTA




OCTH;
aTh IISJIM COBMECTHOM JeSATEIbHOCTH,
)BBIBATh U KOOPAMHUPOBATH ACHCTBUA T10 €€
HUIO: COCTABJIATH IIJIaH JCHCTBHH,

JISITh POJIA C YY€TOM MHEHU
(OB 00CYKJIaTh PE3YJIbTAThI

10M pabOThI; - KOOPIAUHUPOBATH U

Th pa0dOTy B YCJIOBUSIX PEaIbHOTO,

>HOTO 1 KOMOWMHUPOBAHHOTO

SIICTBHS; - OCYIIECTBIISATH TO3UTUBHOE

4eCKOe MOBEJICHUE B PA3INYHBIX

1X, TPOSIBJISITH TBOPYECTBO U BOOOpakeHWE,
IIIIATHBHBIM

YeJI0BeKa ISl pEIICHUs IPAKTUYECKUX 3a/1a4;

[1P6 5 Bnaagenue npaBuiiaMu TEXHUKH 0€30MMaCHOCTH
MIPY UCTI0JIb30BAHUM XUMHUUYECKUX BEIIECTB;

ITP6 6 ChopMupoBaHHOCTH COOCTBEHHOMN MTO3UITHH TI0
OTHOIICHUIO K XUMHYECKOMN uHpopmarmu,
MOJy4aeMOM U3 Pa3HbIX UICTOYHUKOB




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOEPA30OBATEJIBHOM

JANCHUAITVIMHBI «XUMMUWA»

2.1 O0beM AUCHUITHHBI M BBl y4e0HOH padoThl

Buna yueOHoi padoThI

O01eM B yacax

O0bem 00pa3oBaTeIbLHOM MPOrPAMMBI JUCHMIITIMHBI 72
B T.4.

OcHoOBHOe coiepkaHne 72
BT. 4.

TEOpPETUIECKOE 00yUeHNE 32
IIpodeccnoHaANTBLHO-OPUEHTHPOBAHHOE COACPKAHUE

(comep:xaHMe NPUKJIATHOTO MOTYJIA) 40
B T. 4.

MPaKTUYECKUE 3aHATHUS 40

IIpomexyTounas arrecrauus (IMPpPepeHInPOBAHHBIN 3a4€ET)
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2.2 TemaTnuyeckuii IJIaH U cojiep:kaHue YUeOHOI T CUMILTHHBI

dopmupye
HaunmenoBanue |Coaep:xanue yue0HOro Marepuasia (0OCHOBHOe U MpodeccuoHaIbLHO- O0beM | Mble
pa3iesioB M TeM | OPUEHTHPOBAHHOE), 1A00PATOPHBbIE M IPAKTHYECKHE 3AHATHS, IPUKJIAAHOM MOayJb YacoB | KoMIleTeH
10171
1 2 3 4
OcHOBHOe coiepkaHue 70
Pa3znen 1. OCHOBBI CTPOEHHS BellleCTBA 6

OcHOBHOe conepxanue

Teopernueckoe o0yuenmne

CoBpemeHHas Mojzielib CTpoeHuss aroMa. CHUMBOJIMYECKHUM SI3bIK XUMHUHU. XUMUYECKUM

AJIEMEHT. DJIEKTpOHHAas KoHpuTyparus atoma. Kimaccupukanmsi XuMIYeCKUX JI€MEHTOB
Tema 1.1. (s-, p-, d-nnemenTsl). BaneHTHbIE 37€KTpOHBI. BaneHTHOCTh. DIEKTpOHHAs MNpUpoOJa 2
Crpoenue XUMHUYECKOU CBA3U. DIEKTPOOTPULIATELHOCTh. BUbl XUMHYECKOH CBSI3U (KOBaJIE€HTHAS,
aTOMOB MOHHas!, MEeTAJNTNYeCKas, BOAOPOIHAS) U CIIOCOOKI ee 00pa3oBaHus
XUMUHCCKHIX JlaGopaTopHble 3aHATHSA 2 OK 01
AJIEMEHTOB U — — — —
puposa Pemienue 3amanuii Ha UCIOJI30BAaHUE XUMUYECKON CHMBOJIMKH 1 Ha3BaHUI COEMHEHMUL
XUMUYECKOi 0 HOMEHKJIAType MEXIyHapOJAHOTO COI03a TEOPETUYECKOM M MPUKIAAHOW XUMUU H
CBSI3M TPUBUAJBHBIX HA3BaHUM JUISI COCTaBICHUS XUMHUYECKUX (OPMYyJT JIBYXaTOMHBIX

COeIMHEHHUH (OKCHIOB, Cylb(UIOB, TUIPUAOB U T.M.) U JIPYTUX HEOPTraHUYECKUX ’

COEIMHEHUH OTIENbHBIX KJIACCOB.

[IpakTruueckue 3aaHusl Ha YCTAaHOBJICHHUE CBSI3M MEXKIY CTPOCHUEM aTOMOB XMMUYECKUX

AJIEMEHTOB U MEPUOJIUYECKUM H3MEHEHHEM CBOMCTB XUMHUYECKUX DJJIEMEHTOB U HUX

COEIMHEHUM B COOTBETCTBUH C MOJIOkKEHUEM [leproanieckoil CUCTEMBI.
Tema 1.2. OCHOBHOE coepKaHue 2 OK 01
[Tepuoanueckui OK 02
3aKOH U IIpakTHYecKkHe 3aHATHSA 2
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cucreMa xumudeckux sneMeHToB .M. MenneneeBa. ®uznueckui

> 3akoHa J[[.MI. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
IEMEHTOB, O00pa3yeMbIX WMH TIPOCTBIX U CJIOXKHBIX BEIIECTB B
MOJIOKEHUEM XUMHUYECKOro 3jieMeHTa B llepuomnueckoi cucreme.
CKO€ U Hay4dHoe 3HaueHue [lepumommueckoro 3axona /[.M1. Menneneena.
MenpneneeBa. OTKpbITHUE HOBBIX XHMHYECKHUX 3JIEMEHTOB. PerieHue
TUPOBAHHBIX TEOPETUUYECKUX 3a[IaHUK HA XAPAKTEPU3ALUIO XUMUAYECKHUX

TaJUIMYECKHe / HEMETAUIMYECKUE CBOMICTBA, AJEKTPOOTPUIATEIHHOCTh
MEHTOB B COOTBETCTBUU C UX JEKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B
cucrteMme xumuueckux aneMeHToB .M. MenneneeBa»

YEeCKHUE peaKIInu

)KAHNE

o0yueHue

Y TUIbI XUMUYECKUX PEAKIUN C YUaCTUEM HEOPTraHUYECKUX BEIIECTB.
aBHCHUI peaKInii COeTMHEHUS, PA3JIOKCHH S, 3aMEIIeHHs, 0OMEHa, B T.4.
s1, OKICJICHHUSI- BOCCTAHOBJICHHUS.

(AR N

JICHUSI-BOCCTaHOBIICHUS. CTeneHb OKUcaeHus . OKUCIUTEIb U

/PAaBHUBAHKE OKUCIUTEIHHO-BOCCTAHOBUTENIbHBIX PEAKIIUIA METOJIOM
i1aHca. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUH B IPUPO/IE,
(bIX MPOILIECCAX U KU3HEAEATEIbHOCTH OPraHu3MOB

3aHATHA

€ OTHOIIEHUA B XUMHUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH U
3HEHUSIM XUMHUYECKUX peakiuid. MoJib Kak €TMHUIIA KOJIUYECTBA

OK 01




)KAHNE

o0yueHue

OJINTUYECKOU AuCCconuranmu. HoHsl. SHCKTpOJII/ITBI, HCOJICKTPOJIHUTEI.
"0 oomena. CocTaBJicHHE pCaKHI/Iﬁ MOHHOTO0 OOMEeHa IMyTEM COCTABJICHUA
YKpAIICHHBIX MOHHBIX ypaBHCHHﬁ. Kucino0THO-OCHOBHBIE pCaKIuu.
aBJICHHEC NOHHBIX pCaKHI/Iﬁ

OK 01
3aHATUA OK 04
aboTa "Tumpl XUMUYECKUX peaKimii”.
UIOB (110 COCTaBy M KOJWYECTBY UCXOAHBIX U OOPA3yIOIIMUXCS BEILIECTB)
XUMHUeCcKux peakiuil. IlpoBeaenune peakuuid HOHHOTO OOMEHa,
e/1bl BOJIHBIX PACTBOPOB. 3aJaHusl HA COCTABJIEHUE NOHHBIX PeaKUUi
TBA U XUMHYECKNE PEAKLIUN
KaHue
3aHATHSA
OK 01
K Qu3uko-xumuyeckuil npouecc. PactBopel. CiocoObl TPUTrOTOBIEHUS OK 02
OKO7

“TBOPUMOCTbD. Maccosas A0JIA  paCTBOPCHHOI'O BCIICCTBA. CwMmbICca

(V)
TTAOTIY YO TYNZANTISXTIO T TYINANNTITY T NI TTTADOAT T TINOATITITYY Tr FfaY mlaY TIXLTTINTIYT DMNAADOATITITIOD hp) NTTAITTIAOD

TIKS 7




KUBBIEC OPTaHU3MBbI OIIPEIEIICHHBIX BELIECTB.
IPAKTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUI HA PaCTBOPHI,
 OBITOBOM M IIPOU3BOJICTBEHHOM JIEATENBHOCTH YEI0BEKA

PHBIC 3AHATUSA

abota «IIpuroroBiaeHue pacTBOPOB».

pacTBOPOB 33aJJaHHOM (MaccoBOM, %) KOHUEHTpalUH (C MPAKTHKO-
>IMU BOIIPOCAMH) U ONPEJEIEHUE CPEbl BOJHBIX PACTBOPOB.

3a/1a4 Ha PUTOTOBJIEHUE PACTBOPOB

HMCTBA HECOPraHNn4Y€CKuX BECIIECCTB

16

)KAHNE

o0yueHue

Hudeckoi xumuu. Kitaccugukanus Heoprannueckux BeuiecTs. [IpocTsie
>cTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCU/IbI, TUAPOKCHIBI,
B3anMoCBs3p HEOPraHMYECKUX BEIIECTB. ATpETaTHBIE COCTOSTHUS
TaJUIMYECKUe U aMOp(HBIE BellecTBa. TUIbI KPUCTAIITMYECKUX PEIIETOK
(yJsIpHasi, MOHHAs, METAJUIMYECKast). 3aBUCUMOCTb (PU3NYECKUX CBOMCTB
[a KPUCTAJUIMYECKOM PEIIETKU. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH

| XMMUYECKOU CBS3U M TUIA KPUCTAIIMYECKOU pereTku. [Ipuannbl
CILECTB

3aHATHA

ICOPraHNYECKUX BEIIECTB: HA3BaHUE BEILIECTBA UCXO/S U3 UX
YMYJIBI HJTA COCTABIICHUE XUMHUYECKOU (DOPMYJITBI UCXOIS U3 HA3BAHUS
xayaapoaaoi (MIOITAK) wiu TpuBHMaIbHOM HOMEHKIIATYPE.

OK 01

INTY/ N\




PMYJIbI XUMUYECKUX BEIIECTB, ONPEAEISTh TPUHALIEKHOCTD K KJIacCy.
ueckoil nHdopmaiuu (cpeacTB MaccoBOM HH(popMaluu, ceTh UHTepHeT
K HH(OpMAaLIUK IO Ha3BaHUSAM, HIEHTU(DUKATOPAM, CTPYKTYPHBIM

)KAHUE

o0yueHue

i€ pusnyeckre u XuMHU4eckue cBoiicTBa MeTamioB. CriocoObl

1€HHE METAJUIOB U HEMETAJNIOB B IPUPOJE U )KUZHEAESITEIbHOCTH
HU3MOB. Koppo3ust MeTaioB: BUIBI KOPPO3HUH, CITOCOOBI 3aITUTHI
PO3UU

mre PU3NIECKre U XUMUIECKUE CBOMCTBA HEMETAIJIOB. T UITHMYHBIC
o [V- VII rpynm. Kimaccudukanmst 1 HoMeHKIaTypa COeTMHEHUIA
yTOBOPOTHI OMOT€HHBIX YIEMEHTOB B IPUPOJIE.

3aHATHSA

)ICTBA OCHOBHBIX KJIaCCOB HCOPraHN4YCCKUX BCIUICCTB (OKCI/II[OB,
1CJIOT, COJICH U ,Ilp) 3aKOHOMCpHOCTI/I B UBMCHCHHUH CBOMCTB IMPOCTBIX
)AHBIX COCHHHCHHﬁ, BBICIINX OKCHUIOB U THAPOKCHUIOB.

3aHATUA

a0ota «CBoiicTBa MeTAJLUIOB». B3auMoieficTBEe METAJIJIOB C BOJAOH, a
aMU COJIEW U paCTBOPAMH KHUCJIOT. B3auMo1eicTBHE CEPHOU U A30THOU

. CocraBieHne ypaBHEHU XUMUUECKUX PEAKIUI C Y4aCTUEM MPOCTHIX U
\HMYECKUX BEIECTB: METAIJIOB U HEMETAIJIOB, OKCH0B METAJIJIOB

OK 01
OK 02
[IK 5.7
5.7




KaAHNE 2

3aHATUA 2

abota «MneHTudukanys HeOpraHMYECKUX BEIIECTB».

SPUMEHTAIbHBIX 33/1a4 10 XMMHYECKMM CBOWCTBaM METAUIOB U OK 01
pPacIiO3HABaHUIO U MOJYYEHUIO COEAUHEHUN METAJIIOB U HEMETAILIOB. IIK 5.7
[ HEOPTraHMYECKUX BEIIECTB C UCIOJIb30BaHUEM UX (QU3UKO-XUMUYECKUX 5.7
CPHBIX KaueCTBEHHBIX peakiunil. KauecTBeHHbIE peakiuu Ha cyibdaTt-,

pU/I-aHUOHBI, HA KATUOH aMMOHUS

AHUYECKHUX BEIIECTB

MHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMUYECKUX 6

)KAHHE 6

[ecKoe 00yueHue 4

¥, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (DaKTOPOB: MPUPOJILI PEATUPYIOIIAX 2

[CHTpAllUd  PEarupyroliux BeIIeCTB, TeMMepaTrypbl U  IUIOIIAIU

[0BepxHOCTU. TeruioBbie 3PGEKTbl XMUMHYECKUX peakuuid. IDK30- U

i€, peaKInH.

CTh peaKIMil. XMMUYECKOe PABHOBECUE U €r0 CMEILIEHHE TI0]T AeHCTBUEM o) OK 01
"OpOB (KOHIIEHTPAIUSI PEareHTOB WA IPOJKTOB PEAKLINH, JABJICHHE, OK 02
I CO3/IJaHUS ONTUMAJIBHBIX YCIOBUN MPOTEKAHUSI XUMUYECKUX 1K 5.7
Hiui Jle [llaTenne 57
pHasi padora 2 '

pabota «CKOpOCTh XMMHUYECKHX peakuuid. CMellleHHe XUMUYECKOTo
S[IEHNE TIPAKTUKO-OPUEHTUPOBAHHBIX 3aJlaHMl Ha aHaiu3 (pakKTopoB,




XO0XKACHHWA HAITPABJICHUA CMCIICHUS

HHOe co/iepkaHue (coaepKaHue MPUKIATHOT0 MOTYJIS)

OBLITY M IPOU3BO/ACTBEHHOM 1eSITeJIbHOCTH YeJIOBEKA

 cojIepIKaHUe

ecKoe o0yueHme

> JOCTUKEHHSI XUMHUYECKOW HAYKH U XUMAYECKOU TEXHOJIOTMU. PoIib
GeHUU YKOJIOTUIECKOMN, SJHEPTETUIECKON U MUIIEBON O€30TaCHOCTH,
uHbl. [IpaBuia nmoucka u aHanu3a XMMHYECKON HHPOpMAIIH U3
YHUKOB (Hay4YHasl ¥ yaeOHO-HAy4YHAas INTepaTypa, CPEACTBAa MAaCCOBOU
Tb VIHTEpHET)

CCKHC 3aHATHUSA

, KEMCOB O MPUMEHEHNH XMMUYECKUX BEIIECTB U TEXHOJIOTHUH C y4ETOM
>CCHOHAJIBHOW JEATENIBHOCTH II0 TEMaM: KPAacKHW, WUCTOYHUKHU SHEPTHUH,
MUHEpPAJIbHBIE yI00pEHUs, IEKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.
TaBJIICHUE PE3yJbTAaTOB PEIICHUsI KECOoB B (popMe MUHHU-IOKIana C

OK 01

OK 02

OK 04

0K 07

IIK 5.7 5.7

MCTBA OPraHUYeCKUX BellecTB

24

 cojiepIKaHue

o0yueHue

3BUTHE OPTaHUYECKOM XMMUM KaK Hayku. [Ipeamer oprannueckomn

' 3HAYEHUE OPTaHMYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

pOEHHE KaK NOPSAOK COEJUHEHMs aTOMOB B MOJIEKYJIE COIVIACHO MX
CHOBHBIE IOJIOKEHHUSI TEOPUU XUMHUUYECKOTO CTPOEHUS OPraHMYECKUX
.M. DbymnepoBa. VYTJIEpOAHBIM CKEJIET OPraHUYECKOM MOJIEKYJIbI.

. A o o o h B

OK 01
IIK 5.7
5.7




DEIUHEHNN. MeXayHapoaHasi HOMEHKIATypa U IPUHLIHAIIBI
ypraunueckux coeanHenuid. [lonstue 06 azoTcoaepranux
10JIOTUYECKH aKTUBHBIX BEIIECTBaX (YIiIeBoJax, »kKupax, Oenkax u ap.),
SPHBIX COCIMHEHUAX (MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BE€HO)

CCKHE 3aHATUSA

ITYypa OPraHUYECKUX COCIMHEHUI OTEIIBbHBIX KJIACCOB (HACHILICHHBIE,
Y apOMaTUYECKUE YTIEBOJOPO/Ibl, CIUPTHI, PEHOJIBbI, AJIbAETUIBI,
OBBIE KUCIIOTHI U 1p.) COCTaBIEHUE MMOJIHBIX U COKPALLEHHBIX

YPMYJ1 OPraHUYECKUX BEUIECTB OTAEIBHBIX KIACCOB, UCIIONb3YS UX
TEMAaTUYECKOU U TPUBUAJILHON HOMEHKJIAType (3TUJIEH, alleTUIIEH,

11, popmanbaeru, ykCycHas KUciaoTa, IMiuH). PacueTsl mpocTeiiiei
MYECKOM MOJIEKYJIBI,UCXO/IS1 U3 DJIEMEHTHOTO cocTaBa (B %)

> colepKaHne

14

[eCKoe O0yUeHue

CKME CBOMCTBA OPraHWYECKHX COCIMHEHHM OTAEIbHBIX KIJIACCOB
1accu(DUKAIM U HOMEHKJIATYPhI BHYTPHU KJIacca; TOMOJOTHYCCKUN PS U
1; U3oMepus; (Pu3NUecKne CBOWCTBA; XMMHUUYECKHE CBOWCTBA; CIOCOOBI
€ICJIbHBIE YTIIEBOJAOPObI (JIKaHbl U UUKIOAIKaHbI). ['opeHne mertaHa
OBHBIX UCTOYHUKOB TEIJIa B IPOMBIIIJIECHHOCTU U OBITY.

JIHBIX YTJIEBOAOPO/IOB, HAXOXICHUE B IPUPOJIC U IPUMEHECHUE AJIKAHOB;
rJI€BOJIOPObI (AJIKaHbl U IUKJIOAJKaHbI). |'OpeHre MeTaHa Kak OAWH U3
YHUKOB TeIJla B IPOMBINUICHHOCTH U ObITy. CBOWMCTBa MNPHUPOIHBIX
HaXOXJICHUE B PUPOJIC U NPUMECHEHNE AJIKAHOB;

AJIKEHBI, AJIKMHBI ¥ aJTKAJUEHBI) U apOMATUYECKUE YTIIEBOAOPOIBL.

€Ha KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO TNIAMEHU JJISl CBAPKHU U

OK 01

OK 02
OK 04
[IK 5.7
5.7




3aHATHA

OPTraHUYECKUX COCAVMHEHNN OTAENBbHBIX KIACCOB (TPUBUAIBHAS U
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIOCOOBI MOTYUYEHHS):

KaHbI ¥ [IMKJIOAJIKAHBI), HENIPEACIbHBIC (AIKEHBI, AIKUHBI U AIKaUCHBI)

€ YIJIEBOAOPObl, CHUPTHI U (PEHOJIBI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI,

"OHBI, aMUHBI 1 aMHUHOKHCIIOTBI, BBICOKOMOJIEKYJIIPHBIE COCUHEHUS.
aBJICHNE YPABHEHN XMMUYECKUX PEAKIUM C y4aCTUEM OPTraHUYECKUX

)BAHUH UX COCTaBa U CTPOCHHUS

€M peakuMi (B TOM YMCIIE N0 MPEIIOKEHHBIM LEMOYKAM IIPEBPALLEHNN ),

UX XHMHYECKHE CBOMCTBA OPraHUYECKUX COCAUHEHHUW OTAEIbHBIX

OBl WX TOJY4YEHUS W Ha3BaHME OPraHUYEeCKHUX COEAMHEHUU II0

1 MEXKIYHAPOAHOU CUCTEMATHYECKON HOMEHKIIATYPE.

TPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUM HA CBOKCTBA

DEIMHEHHUN OTACIIBHBIX KIACCOB

pHasi padora

pabora '"llpeBpaiieHuss OpPraHMYECKUMX BEIIECTB MPU HarpeBaHUU'.
[€HA U U3Y4YEHUE ero CBOMCTB. MoenupoBaHue MOJIEKYJI U XUMHUYECKHUX
\ IPUMEPE 3TaHa, ATUICHA, allETUJICHA U Jp.

)KAHHE

o0yueHune

1€ COCIUHCHUS. HpI/IMCHCHI/IC 1 OMoJIoruuecKkas POJIb YIIICBOOOB.

OK 01
OK 02
OK 04
IIK 5.7
5.7




BOJIOB - HICTOYHHUK SHEPTHH KUBBIX OpraHnn3mMoB. O01acTH MPUMEHCHHSI
peBpalieHus OCIKOB MUIIK B OpraHu3Me. bronorndyeckne QyHKIHH
19ecKre (DYHKIMH KUPOB. PoJib opraHnyeckoil XMMHUM B pEIICHUN

0i1 0E€30I1aCHOCTH

3aHATHSA

HUYECKOW XMMUU B PEIIEHUH MPoOIeM SHEPreTHIeCKor 0e30MacHOCTH, B
HMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB, HOBBIX HCTOUHUKOB SHEPIUU

€ UCTOYHMKH dHEprun). OnacHOCTh BO3ACHCTBUS HA )KUBbIE OPTaHU3MBI
CIIECTB OTACNBHBIX KJIAcCOB (YTI€BOJOPObI, CIIUPTHI, (PEHOJIBI,

W€ IPOU3BOJIHbIE, AJIBIECTUABI U AP.), CMBICI IOKA3aTes IPEAEIIBHO
[LIEHTpaLu1

PHBIC 3AHATHUA

pabora: "Unentudukaiuys OpraHUYECKUX COCIUHEHUM OTIEIbHBIX

IKAIMsl OPTaHUYECKUX COeIMHEHHUM OT/IENIbHBIX KJIACCOB (Ha MpuMepe
XMaJla, YKCYCHOM KUCJIOThI, OEJTKOB U T.II.) C UCIIOJIb30BAHUEM UX
CKUX CBOMCTB U XapaKTEepPHBIX KaU€CTBEHHbIX peakuuid. Jlenaryparus
BaHuu. L{BeTHbIE peakiuu 0enKkoB. Bo3HMKHOBEHNE aHATUTUYECKOTO
‘3pEHUs XUMUYECKUX MPOLECCOB MPU MPOTEKAHUHU Ka4€CTBEHHOM
SIOIIeH MAECHTU(ULIUPOBATH MPEIOKEHHBIE OPraHUYECKUE BEIIECTBA

OMCTBA OpraHMYCCKHX BCIICCTB

51 aTTecTalus o aAucuuiinge ( xudgdepeHuMpoBaHHbBIN 3a4eT)
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3. YCJIOBUSA PEAJIM3AIIMU ITIPOT PAMMBI YUYEBHOU
JANCHUITIJIMHBI
3.1. TpeOoBanusi K MHHMMAJBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHuIo

JIist peanuzanui MporpaMMbl AUCIHUIUIMHBL JOJIKHBI OBITh TPETyCMOTPEHbI
CJIeIyIOIUE CreUaIbHble MOMENIEHUs: YUeOHbII KaOMHET XUMHUU

OGopynoBanne yuyeOHOro kKaOUHeTa (HAIJISIIHbIE TOCOOMS): HAOOPHI
IAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOJENN KPUCTAJUIMYECKUX PEIIETOK,
KOJUIEKI[UU TIOJMMEPOB; KOJUIEKIUS TOPHBIX I[OPOJ M MHUHEpaJoB, TaldIuIa
MenneneeBa, yueoHbie GuiibMbl, IUGPOBBIE 00PA30BATEIBHBIE PECYPCHI.

Texnnueckue cpeacrBa oOOy4YeHHsI: KOMIBIOTEp C  YCTpOWCTBaMU
BOCIIPOM3BEJICHUSI 3BYKa, NPUHTEP, MYJIbTUMEAUA-NIPOCKTOP C  BKPaHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-IPe3eHTep JJIsl TPE3CHTAIUH.

OobopynoBanme jjadoparopuu U padoynx MecT JJadoOpPaTOPUN: MEH3YPKH,
MUTIETKU-KANEIbHUIBI, TEPMOMETPHI, (UIBTPOBAIIbHAS OyMara, TPOMBIBAIIKH,
CTEKJISITHHBIE TPOOUPKH, PE3WHOBBIE MNPOOKH, (OHApUKH, HAOOpP PEaKTUBOB,
CTEKJITHHBIE TAJOYKH, IITATUBBI MJIsI MPOOMPOK; MEPHBIC IIJIWHIPHI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKH AenuTenbHble nuauHapuaeckue (50-100 mn), ctylIK 5.7u ¢
nectukoM, (apdopoBbie YallKk, MUHIETH, QWIBTPHl OyMa)kHble, BaTa, Mapii,
94aCOBBIC CTEKJIA, AJICKTPOIUIUTKHU, JAOOPATOPHBIE MITATUBBI, CIUPTOBBIE TOPEIKH,
CIUYKH, MPUOOp AJI MOJyYeHHs ra3oB (WM IpoOupKa ¢ ra300TBOJIHON TPyOKOif),
JepKaTenu Uil TPOOUPOK, CKISHKHA MJIi XpPaHEHUs PEaKTUBOB, pPa3aaTOYHBIC
JoTKH; xumudeckne crakaubel (50, 100 u 200 mir); mmaTean; TUHIIETHI;, TUTSIbHEBIC
IIUIIIBI; CEKYHJIOMEpHI (Taiimepsl), MepHble TpoOupku (Ha 10-20 M) U MepHbIE
konobl (25, 50, 100 u 200 mu), BomsHass OaHs (MM TEPMOCTAT), CTCKJISTHHBIC
NajouKy; KOHMYEeCKue KoJyiObl jiist tuTpoBaHuss (50 m 100 mi1); MHAUKATOPHBIC
MOoJOCKKW st ompedeneHuss pH wu  crangapTHass UHIMKATOpHas —IIKaa;
YHUBEpPCAIbHBIN MHAUKaTOp; munetku Ha 1, 10, 50 mu (wnm go3aropsl Ha 1, 5 u 10
MJI), OIOpETKH JUIsI TUTPOBaHMS, MeaulmHckue 1mmpuisl Ha 100-150 wmo,
nabopaTopHbIE W/WIH aHAIMTUYECKUE BeChl, pH-MeTphl, CynmmuibHBIN KA, U ap.

nabopatopHoe 000pyI0BaHUE.
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3.2. HNudopmanmnoHHoe oOecniedeHre peaaTu3alii NPOrpaMmMbl

OCHOBHBIE UCTOYHUKHU:
1. Tabpuensn O.C. Xumus. 10 xknacc. YriayOieHHsl ypoBenb: yueonuk / O. C.

IMabpuensn, U. I'. Octpoymos, C. A. Cnaakos. - [Ipocsemenue, 2022. — 399

2. Xwumwus. 11 xnacc. Yray6aeHHsiid ypoBenb: yueonuk / O. C. I'abpuenss, U. I'.

Octpoymos, C. A. Cnankos, A. H. JIéBkuH. - [Tpocsemenue, 2022. — 432
JlonmoJiHUTEIbHBbIE MCTOYHMKH:

http://znanium.com — IBC «3HaHmyM»

http://e.lanbook.com — IBC «JIaHb»
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4. KOHTPOJb W  OLEHKA PE3YJbTATOB OCBOEHUSI
OBPA30BATEJLHO JUCHUATIJINHBI

KoHTpoJib U OlleHKa pe3ysibTaToB OOyUEHHUsI OCYUIECTBISIETCS MpEnoiaBaTesieM
B TMpOIECCe TMPOBEACHUS TMPAKTUYECKUX 3aHATUH U JaOOpaTOPHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBITIOJHEHUS OOYYAIOIIMMUCS WHIWBUAYAJIbHBIX 3aJaHUMH,
POEKTOB, UCCIe0OBaHUN. Pe3ynbTarel 00yUueHus ONpEeAeIsioT, YTO 00ydaroIuecs
JOJDKHBl 3HaTh, MOHUMATh M JEMOHCTPUPOBATh IO 3aBEPIICHUU H3YUYCHHS
JUCIUTLTUHBI.

Jnst popmupoBaHusi, KOHTPOJIA U OLEHKH PE3yJIbTaTOB OCBOEHUS YyueOHOMU
JUCHUTUIMHBI UCTIOJIB3YETCSA CUCTEMA OLIEHOYHBIX MEPONPUSITUH, MPEICTABIISIONIAS
coOOl KOMIUIEKC Y4YeOHBIX MEpPONPUSITHI, COrJIacOBaHHBIX C pe3yJbTaTaMu
o0yuenus u chopmynupoBadHbix ¢ yaetom GI'OC CO0 (mpeameTHbIe pe3yibTaThl
o guciunianae) u @I'OC CITO
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Monyas/Paznen/Te

OK/IIK PesyabTaT 00y4eHnus THIbI OEHOYHBIX MEPONIPUATHI
57 Ma
[ | OcHoBHOE conep:kanue
1 Pasznen 1. OcuoBbl | @opmyaupoBaTh 6a30BbIe
CTPOEHMS BEIeCTBA | MOHATHS ¥ 3aKOHbI XMMHMH
. « 7|
1.1 | OK Ol [Crpoerme aToMoB COCTABISTS XHMIUCCKIE 1. Tect «CTpoeHrEe aTOMOB XMMUYECKUX 3JIEMEHTOB U IPUPOJA XUMUYECKON
. BS3U».
XUMHUYECKHX (bopMyIIbI COeAMHEHU B ; 33 .
S ITEMCHTOR A COOTBETCTRHI CO CTELEHBIO . 3a/1a4y Ha COCTABJICHUE XUMUYECKUX (OPMYJT IBYXaTOMHBIX COETUHEHUI
KCHJIOB, CYJIb(PUIOB, TUAPUIOB U T.I1.).
[Ipupoaa OKHCJICHUSA XUMUYECKHUX go3c A0B, CY (b AOB, THAPUIO ) . . .
HMHMeCKOi CB3H | SIIEMEHTOB, HCXO/S 13 -3a7laHK Ha HCMIONb30BAHME XMMUMECKOH CHMBOMIMKH U Ha3BaHMH COEMHEHMH 110
HOMEHKJIATyPe MEXKTyHAPOIHOT! aT TUYECKON U MPUKIATHON XUMUU U
BATCHTHOCTH ¥ SIICK oMe YPE MEkAYHapOIHOTO COK03a TCOPETHIECKO PHUKJIaTHO
TPOOTPHIATETBHOCTH TPHBHAIILHBIX Ha3BaHHUH I COCTABNEHNA XHMHECKAX dbopMyI1 IBYXaTOMHBIX
COoeIMHEHMH (OKCUAOB, CYyTb(OUIOB, THAPUIOB U T.I1.) ¥ IPYTUX HEOPTAHUUECKUX
COCJIMHEHHH OTJENbHBIX KJIACCOB
JlaGopatopnas pabora
. XapakTepru30BaTh XUMHYECKHE .
1.2 | OK 01 [[lepuoanueckuii P P 1. Tect «Metanmuueckue / HEMETAUIMYECKUE CBOMCTBA, JIEKTPOOTPULIATEIIBHOCTh
3JIEMEHTHI B COOTBETCTBHUH C MX
OK (02 [3axkoH u Tabiauua . | ¥ CPOACTBO K AJIEKTPOHY XMMHUYECKUX JIEMEHTOB B COOTBETCTBHUE C UX
MTOJIOKEHUEM B IEPUOIUYECKON .
JI.1. MenneneeBa AJIEKTPOHHBIM CTPOCHHEM U MOJIO0KEHUEM B MIEPUOTUUECKON CUCTEME XUMHUECKUX
CUCTEME XUMHUYECKUX
anemeHToB .M. Menneneesa».
anemenToB JI.W. MenaeneeBa
2. IlpakTruueckue 3aJjaHusl HA YCTAHOBJICHUE CBSI3U MEXIYy CTPOCHHEM aTOMOB
XUMUYECKUX AJIEMEHTOB U MEPUOJUIECKUM U3MEHEHUEM CBOMCTB XMMUYECKHUX
3JIEMEHTOB U UX COCIMHEHUW B COOTBETCTBUU C ToyIokeHueM [lepronnueckoi
CUCTEME.
[IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUSI HAa XapaKTEPHU3aLIUIO
XUMHYECKUX AJIEMEHTOB: «MeTaunmdeckne / HEeMEeTaNIMYEeCKUEe CBOMCTBA,
AIEKTPOOTPHULIATEIHLHOCTD U CPOJICTBO K JIEKTPOHY XUMUUYECKHUX FJIEMEHTOB B
COOTBETCTBHE C UX AIEKTPOHHBIM CTPOECHUEM U MOJOKEHUEM B IEPUOINYECKON
CHCTeMe XMMHYeCKHX 31eMeHToB /.M. MeHaeneeBa»
Paznean 2.
2 o XapakTepu3oBaTh THIIbI
XumMuueckue . KonTpoabHasi pabota «CTpoeHHe BellecTBA 1 XUMHYECKHE PeaKI[un»
XHUMHYECKHX pPeaKkuuid
peakumuu
2.1 | OKOl [Tunsl xumudeckux | COCTaBIATH PEAKIMU 1. 3ajauu Ha COCTaBJICHHE YPABHEHUN PEAKIIUM:
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COEAMHEHHS, PA3JI0KEHU, - COCIMHEHUS, 3aMEIICHUS, PA3JI0KECHHS, 0OMEHa;

oOMeHa, 3aMeIIeHNS, - OKHCJIMTEIBHOBOCCTAHOBUTEIBHBIX PEAKITH C HCITOJIb30BAaHHEM METOIa
OKUCIIUTETHHO- 3IEKTPOHHOTO OayaHca.
BOCCTaHOBHTEJIbHBIC PEAKIHH 2. 3a1aun Ha pacyeT Macchl BEIIECTBA WK 00BEMA ra30B MO0 U3BECTHOMY

KOJIMYECTBY BEIECTBA, MACCE WIH 00bEMY OHOTO U3 YYACTBYIOIINX B PEAKITUI
BEIIIECTB; PacUY€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH,
€CJIM OJTHO M3 BEIIECTB UMECT

Cocrapnath ypasHeHus 1. 3ajaHust HA COCTABJICHME MOJIEKYJISIPHBIX M HOHHBIX PEAKIIUH C y4aCTHEM KHCIIOT,
XUMHHCCKUX PEAKIIMHA HOHHOTO | ocpopaHmii M CONEl, yCTaHOBICHUE M3MEHEHHUS KUCIOTHOCTH CPEIbI
obmeHa ¢ yqacTHeM 2. JIaGoparopHnas pabora "THIIBI XUMUYECKUX PEAKIHA"

HCOPTraHNYCCKUX BCIICCTB

[
HbIEPACTBOPBI € 32JaHHBIMHUXaPAKTEPUCTHKAMM

1. 3azaymn Ha IPUTOTOBIICHUE PACTBOPOB.
2. IIpakTUKO-OpUEHTUPOBAHHBIE PACUCTHBIC 3aJaHUS HAa JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3y€eMble B ObITOBOW M MPOU3BOJCTBEHHON AEATENbHOCTH YEJI0BEKa

Pasnuuars UCTHHHBIE PACTBOPEI

UccnenoBath pusuko-
XHUMHYECKHE CBOUCTBA
HUCTUHHBIX PaCTBOPOB

JlabopaTtopHnas padota "[IpurorosneHue pacTBOpoB"

HccaenoBarsb cTpoeHuUE U KonTpoabHas padora «CBoiicTBa HEOPraHMYeCKUX BellecTB»
CBOIICTBA
HEOPraHMYeCKNX BellecTB

1. Tect «HoMeHKnaTypa 1 Ha3BaHUE HEOPTAHUYECKUX BEILECTB UCXOI U3 UX
XUMUYECKON (DOPMYJIBI HITH COCTABICHUE XUMHUYECKON (POPMYIIBI UCXOIS U3
Ha3BaHUWA BE€IICCTBA I10 MC)KI[yHapOHHOﬁ 1501051 TpHBHaHBHOﬁ HOMGHKJ’I&Type».
2. 3aja4M Ha pacyeT MacCOBOM J0JIU (MacChl) XHMHYECKOTO AJIEMEHTA
(coenuHeHus) B MOJIEKYJIe (CMECH).

3. IlpakTrueckue 3aqaHus MO KiIacCU(UKAIIN, HOMEHKIIATYPE U XUMUUYECKIM
dbopMyliaM HEOPTaHUYECKUX BEIECTB PA3IUYHBIX KIACCOB.

Knaccuduuuponarsb
HEOpPraHNYEeCKue BEIECTBA B
COOTBETCTBHUH C UX CTPOCHUEM




COPraHUYCCKHX BCHICCTB OT
‘POCHNA aTOMOB U MOJICKYJI, a
\KOKC THIIA KpHCTaHHHHGCKOﬁ
IIETKH

3alaHus Ha COCTaBJICHUE YPAaBHEHUN XUMUYECKUX PEAKIIUH C y4aCTUEM ITPOCTHIX U
CJIOKHBIX HEOPraHMYECKHUX BEIIECTB: OKCHUIOB METAJUIOB, HEMETAIOB U
aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KUCIIOT, OCHOBAHUN U aM(OTEPHBIX THIPOKCUIOB,
HEOPraHMYECKUX COJIEeH, XapaKTePU3YIOIIUX UX CBOMCTBA M CLIOCOOBI TTOTYYEHUSI.
2. 3. [IpakTUKO-OpUEHTHPOBAHHBIE TCOPETUUECKHUE 3a]JaHHS HA CBOMCTBA U
M0JIy4E€HNE HEOPTAHUYECKUX BEILIECTB

3. JlabopaTtopnas paboTta «CBOWCTBA METAIIOB».

4, JIabopaTtopHas paboTa «XapakTep IUCCOLMALNN PA3TUYHBIX THIPOKCUIOB.

cclieaoBaTb KAaUYC€CTBECHHBIC
CAKIMU HCOPTraHUYICCKUX
HICCTB

1. IIpaKTHKO-OpUEHTHPOBAHHBIE 3aJJAaHUS 110 COCTABICHUIO XUMUYECKUX PEaKIH C
ydJacTHeM HEOPraHWYECKUX BEIIECTB, HCIOIb3YEMbIX UL UX UICHTH(UKAINN.
2.JIaboparopHas padora: "M neHTrdukanys HeOpraHn4eckKux BeIecTs"

apaKkTepu30BaTh BJIMSHHE
A3JINYHBIX (AKTOPOB HA
ABHOBECHE M CKOPOCTh
IMUYECKUX peakiuii

apaKkTepU30BaTh BIUSHHUE
YHIIEHTPALIMU PEAruPYIOIIUX
IIIECTB M TEMIIEPATyphl Ha
COPOCTh XUMHYECKHUX PEAKLIHI
apaKkTepU30BaTh BIUSHHUE
3MEHEHHUSI KOHLIEHTPALUU
IIECTB, PEAKIIUH CPEIbI U
*MIIEpaTypbl HA CMEIIECHUE
IMUYECKOTO PABHOBECH S

[TpakTuKO-OpUEHTHPOBAHHBIE TEOPETHUECKUE 3aJaHNUs Ha aHaTN3 ()aKTOPOB,
BIIUSIOIINX HA U3MEHEHUE CKOPOCTH XUMUYECKOH peakuuu. [TpakTtuko-
OPUCHTHUPOBAHHBIC 3aJaHW HA IPUMCHCHUC IPUHIUIIA Jle- IllaTenne JJIA
HAaXOKJICHUS HaIlpaBJIEHUS CMEILCHNS PABHOBECHS] XUMUUYECKOW PEAKIINN U aHAJIN3
q)aKTOpOB, BJIMAIOINHUX HAa CMCIICHUC XUMHNYCCKOT'O PaBHOBCCHUA

JlabGopaTtopHnas paboTta «CKOpOCTh XUMHUECKHX peakinid. CMeIeHne XuMHIECKOTO
PaBHOBECHUSA»

II

HOe co/iep KaHme (coaepKaHue MPUKJIATHOTO MOTYJIS)

MEHUBATHh NOCJeACTBUA

| | Y. Y . A, - . R




HNCHUBATH ITOCIICACTBUA
SITOBOM M TPOU3BOICTBEHHOU
>SITEJILHOCTH YEI0BEKa C
)3UIUHA DKOJIOTHYECKOU
>30I1aCHOCTH

Ketic (c yuetom Oyaymieit mpodeccnoHaIbHON AesITeTbHOCTH)
Bo3MoxHbBIE TEMBI KEHCOB:

1. Opranndeckue U MUHEpaJIbHbIE y100peHus. [IpuMeHsieMbIie B CETbCKOM
XO3SIUCTBE.

2. JlexapcTBa Ha OCHOBE PACTUTEINIbHBIX MPENapaToB

3. Moroiue cpeAcTBa Ha HaTypaJlbHOM OCHOBE.

CCJIeI0BATH CTPOCHUE U
30/iCTBA OPraHUYeCKHX
IIECTB

KonTpoabHasi padora «CTpoeHune U CBOIICTBA OPraHMYeCKHX BellecTB»

nacCU(PHUITIPOBATH
YTaHUYIECKHE BEIIECTBA B
)OTBCTCTBUU C UX CTPOCHUCM

1. 3aaHus Ha COCTABJICHUE HA3BAaHUM OPraHUYECKUX COEUHEHUI MO TPUBUATBHON
WU MEXIYHApOIHON CUCTEMATHYECKON HOMEHKIIATYpe.

2. 3ajaHus Ha COCTABIICEHUE TIOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX POpMYIT
OpPraHUYECKUX BEILIECTB OTACIIbHBIX KJIACCOB.

3. 3agauu Ha ompeIeNieHrue MpocTeiIeit GopMyITbl OPraHMYECKOM MOJICKYJTHI,
HCXOJIs U3 DJIEMEHTHOT0 cocTana (B %)

CTAHABJIMBATh 3aBUCHMOCTH
N3UKOXUMHYECKHUX CBOMCTB
YTaHUYECKUX BEIIECTB OT
POCHUS MOJIEKYJT

1. 3ajaHus Ha COCTaBJIEHUE YPABHEHUN XUMHUYECKUX PEAKLIUN C yUaCTUEM
OpPraHMYECKHX BELIECTB HA OCHOBAHUH MX COCTAaBa U CTPOCHMS.

2. 3ajaHus Ha COCTaBJICHUE YPAaBHEHUN XUMHUUECKUX pEaKUui, MILTIOCTPUPYIOIINX
XMMHYECKHE CBOMCTBA C yUETOM MEXAHU3MOB ITPOTEKaHMsI JaHHBIX PeaKLUi U
TEHETUUYECKOM CBSI3U OPraHUUYECKUX BEILECTB Pa3HBIX KJIACCOB.

3. PacuerHble 3a1aun 110 ypaBHEHUSIM peakLUi ¢ y4acTHEM OpPraHMYECKUX
BEILIECTB.

4, Jlaboparophas padota "[IpeBparieHust OpraHn4ecKUxX BEIIECTB IPH HarpeBaHuu"

CCIIEIOBATh KAYECTBECHHBIC
>aKIIUM OPTraHUYECKUX
YCIMHEHUN OTIEIBHBIX
1aCCOB

1. IIpakTHKO-OpMEHTUPOBAHHBIC 33/IaHHS IT0 COCTABJICHUIO XUMUYECKUX PEAKLUil C
y4acTHEM OPTaHMYECKUX BEUIECTB, B T.4. UCIOJIb3YEMBIX IS MX HJICHTH()HUKALINN B
OBITY ¥ IPOMBIIIZICHHOCTH.

2.JIaboparopHas pabota: "UneHTHGHUKAIMS OPraHUYECKUX COSTUHEHHH OTICIbHBIX
KJIaCCOB"




BHeypouHasi gesiTeJJbHOCTHL «Pa3roBopbl 0 BakHOM» pa3padoTaHa B
COOTBETCTBUM C TPeOOBAHUSIMM:

- @epepanbHoro 3akoHa ot 29.12.2012 Ne 273 «O06 o6pa3oBanuu B
Poccuiickon denepanun»;

- Ilpukaza MwunobpHayku ot 17.05.2012 Ne 413 «OO0 yTBepXKICHHUH
(denepanbHOro rocyJapCTBEHHOr0 00pa3oBaTENbHOIO CTaHAApPTa CPEIHEro OOLIETo
o0Opa3oBaHUs»;

«  Meroguueckux peKOMEHJAUUN [0 HCIOJb30BAHUIO W BKJIOYEHUIO B
collepikaHue Tporecca OOy4YeHHs] M BOCIUTAHHUS TOCYJApCTBEHHBIX CHMBOJIOB
Poccuiickoit @enepannu, HarpaBiaeHHbIX THCbMOM MuHImpocsemenus ot 15.04.2022
Ne CK-295/06;

«  MeToauueckux peKOMEHJIALUUN MO YTOYHEHHMIO MOHATUS U COAEpPKaHUS
BHEYPOUYHOH AESITEIbHOCTH B paMKaX peaau3allii OCHOBHBIX 0011€00pa30oBaTENbHbIX
IpOrpaMM, B TOM YHCJIE B YACTHU NMPOEKTHON JAEATEIbHOCTH, HAIIPaBICHHBIX TMCHbMOM
Muno6puayku ot 18.08.2017 Ne 09-1672;

«  Crparerun passutus BocnuTaHusi B Pocculickoii @enepauuu Ha Mepuon
no 2025 rona, yrBepxkaeHHOU pacnopsikeHuem IIpaButenbctBa oT 29.05.2015 Ne
996-p;

- CII2.4.3648-20;

. CanlluH 1.2.3685-21;

- ITOOII.

Heap kypca: QopmupoBaHHE B3IJSAOB  IIKOJIHHHUKOB HAa  OCHOBE
HAllMOHAJIbHBIX LEHHOCTEN Yepe3 H3yYEeHHE LEHTPAJbHBIX TEM — NaTPUOTHU3M,
IPaKJaHCTBEHHOCTh, ICTOPUYECKOE NPOCBEIIEHNE, HPABCTBEHHOCTD, IKOJIOTHUSI.

OcHOBHBIE 32/1a4U:

- BOCIHMTAHHME AKTUBHOW TIPa)XAAHCKOW MO3MIMH, TyXOBHO-HPaBCTBEHHOE
Y IaTPUOTUYECKOE BOCIIUTAHUE HA OCHOBE HALIMOHAIbHBIX LIEHHOCTEH;

- COBEpUICHCTBOBAHHWE  HABBIKOB  OOLIEHMSI CO  CBEPCTHUKAaMH U
KOMMYHHMKaTUBHBIX YMEHUM;

- TOBBILIEHHE OOIIEH KyIbTyphl 00ydJaromuXcs, yriayOieHue ux uHTepeca K
U3YUYEHUIO U COXPAHEHUIO HCTOPUH U KYJIBTYPbI POJHOTO Kpasi, Poccuu;

- pPa3BUTHE HABBIKOB COBMECTHOH JEATENIBHOCTH CO CBEPCTHUKAMHU,
CTaHOBJICHUE KauyeCTB, OOECIEUMBAIOIIMX YCHEIIHOCTh y4YacTUsl B KOJUIEKTUBHOU
NESITETbHOCTH;

- (opMHpOBaHME KYJIbTYpbl IOBEIEHUS B UH()OPMALIMOHHOMN Cpeie.

dopma opraHM3alMM: JUCKYCCHOHHBIN KITyO0.

Conep:xaHue Kypca BHEYPOYHOM 1eATEJIbHOCTH

Conepxxanne Kypca «Pa3roBopsl 0 BaXKHOM» HarpaBjieHO Ha (OPMUPOBAHUE Y
00y4arImuXxcs IEHHOCTHBIX YCTAHOBOK, B UUCJIE KOTOPBIX — CO3UJIaHUE, TATPUOTU3M



U CTPEMJIEHHME K MEKHALMOHAIBHOMY E€IWHCTBY. T€Mbl 3aHATUHA IPUYPOYEHBI K

TOCyJAapCTBCHHBIM IMpa3JIHUKaM, 3HaMCHATCJIbHbBIM JaraM, TpaaAUuIIMOHHBIM

npasaHuKaM, TOJOBIIMHAM CO HOHSA POXACHUSA HU3BCCTHBIX JIIOI[CfI — YUYCHBLIX,

nucareseil, rocy JapCTBEHHBIX JesiTeeil U edarenell KyabTyphl:

1.
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JleHb 3HaHUH1

Hama crpana — Poccus

165 net co nus poxaenus K.O. [lnonkoBckoro
JIeHb My3BIKH

JIeHb MOXKUI0TO YeJIOBEKA

JleHpb yunrens

JleHb oTHa

MexayHapoaHbIH 1€Hb IIKOJIbHBIX OUOIUOTEK
JleHb HapOIHOTO €IMHCTBA

. M&I pa3Heie, MBI BMECTE

. Jlenp MaTepu

. CumBoasl Poccun

. BonoHrepsl

. llenb I'epoeB OteuecTBa

. llenp Koncruryuun

. Tema HoBoro roga. Cemelinbie pa3IHUKA U MEUTHI
. PoxxnectBo

. Jlenb cusaTus 6;okanpl JlennHrpanga

. 160 net co nus poxaenus K.C. CranuciaBckoro
. JleHp poccruiicKoN HayKH

. Poccust u mup

. Jlens 3amutHHKa OTeuecTBa

. MexyHapOIHbIN KEHCKHUH JICHb
24.

110 netr co nHS POXKIEHUS COBETCKOrO MUCATENsl U MOATa, aBTOpa CJIOB

ruMHOB P® u CCCP C.B. MuxankoBa

25.
26.
27.
28.
29.
30.
31.
32.
33.

Henb Boccoenunenus: Kpeima ¢ Poccueit

BcemupHsbli neHs Tearpa

Jlenb KocMOHABTUKH. MbI — 1iepBbIE!

[TaMsTh O reHOIHIe COBETCKOTO HAPO/1a HAIUCTAMU U UX OCOOHUKAMHU
Henpb 3emnu

Henb Tpyna

Hens [Tobensl. beccmepTHbIil mosk

Jlenb neTckux oOIEeCTBEHHBIX OpraHu3aInit

Poccus — ctpana Bo3MoxHOCTEN

I[Inanupyemble pe3yJibTaThl AeATEJIbHOCTH



JINYHOCTHBIE pe3yabTaThl:

«  CTAHOBJICHHE IIECHHOCTHOI'O OTHOIICHUS K cBoeu Poaune — Poccun;

«  OCO3HAaHHE CBOEM OTHOKYJbTYPHOWU UM POCCUUCKOM TI'PAXKIAHCKOU
UJCHTUYHOCTH;

«  CONPHUYACTHOCTH K MPOILIOMY, HACTOSIIIEMY B OyIyIIeMy CBOCH CTpaHbI
POIHOTO Kpasi;

«  YBaXXEHHUE K CBOEMY U JPYTHUM HAPOJIaM;

«  TEepBOHAYAIbHBIC TPEACTABICHHS O YEJIOBEKE Kak 4YJeHe OOIIecTBa, O
MpaBax MU OTBETCTBEHHOCTH, YBAXKEHHH U JIOCTOMHCTBE YEJIOBEKA, O HPABCTBEHHO-
ATUYECKUX HOPMaX MOBEJICHUS U PaBUJIaX MEXIMYHOCTHBIX OTHOIICHUM;

«  [PU3HAHHME UHIUBUIYAIBHOCTH KaXI0T0 YETIOBEKa;

+  MPOSIBJICHUE CONEPEKUBAHUS, YBAKEHUS U I00POKETATENLHOCTH;

« HenpuATHe JOObIX (OPM TMOBEACHMS, HANPABJICHHBIX Ha MPUYUHEHHE
(GU3UYECKOTO M MOPATBHOTO BPEia APYTHM JIFOISIM;

«  0OepexHOe OTHOIIEHUE K MPUPOJIE;

«  HENPHUATHE JCUCTBUM, MPUHOCAIINUX BPEJ IPUPOJIE.

MeTanpeameTHble pe3yibTaThl

OBaanenne YHHUBEpPCAJTbHBIMH yueOHbIMH NMO3HABATEJIbLHBIMU
JAeHCTBUSIMU:

1) 6a30BbIe JJOrHYecKme AelicTBHSA:

« CpaBHMBaTh OOBEKTHI, YyCTaHaBJIMBAaTh OCHOBAHMS [IJIi CpPaBHEHMS,
yCTaHaBJIMBATh aHAJIOTUH;

«  00BeAMHATH YacTU 00bEKTa (0OBEKTHI) MO OMPENIECICHHOMY MTPU3HAKY:;

«  ONpEeAeNiTh CYILIECTBEHHBIN pU3HAK LTSI KJ1accudukanuu,
KJIacCU(DUIMPOBATH MPEJIOKEHHBIE OOBEKTHI;

«  HAaXOJWTh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pacCCMATPUBAEMBIX (haKTax,
JAHHBIX W HAOJIOJCHHUSIX HAa OCHOBE MPEIJIOKEHHOTO TEeIarorniecKuM paboTHUKOM
IrOpuUTMa;

«  BBISIBJISITH  HEJAOCTATOK  HMHPOpMALMM 1 pEHieHus  y4eOHOi
(MpaKkTUYECKOi) 3a/1a4u HAa OCHOBE MPEJI0KEHHOTO AJITOPUTMA;

«  yCTaHaBIMBAaThb  MPUYMHHO-CICJICTBEHHbIE  CBS3M B  CHUTyalUsX,
MOJIAIOIINUXCS HEMOCPEACTBEHHOMY HAOMIOACHUIO WM 3HAKOMBIX 10 OTBITY, JAENaTh
BBIBOJIbL;

2) 0a30oBbI€E HMCCIeN0BaTeIbCKHeE JelCTBHS:

«  ONpENEeNATh pPa3pblB MEXKIAY pPEaTbHbIM U KEJIaTEJbHBIM COCTOSIHUEM
o0beKkTa (CUTyalluM) HAa OCHOBE MPEIJIOKEHHBIX TEeIarorudeckKuM pPabOTHUKOM
BOIIPOCOB;

« C TIOMOIIBI0 MEJarormyeckoro paboTHHKa (HOPMYIHpPOBATh IIElb,
IJIAaHUPOBATHh U3MEHEHUS 00bEKTa, CUTYallUU;



«  CpaBHHBATh HECKOJHKO BApUAHTOB PEIICHUS 3a/1aud, BEIOMpATh Hambosee
MOAXOASAIIMN (HAa OCHOBE MPEMNIOKEHHBIX KPUTEPHUEB);

+  TPOBOJUTH MO MPEJIOKEHHOMY IUIaHY OIbBIT, HECIOXKHOE HCCIIEIOBAHUE
10 YCTAHOBJICHHIO OCOOEHHOCTEW OOBEeKTa M3Yy4YEHHUS M CBSI3EH MEXIy OO0BhEKTaMu
(4acTp — 1esoe, puurHa — CJICACTBUE);

«  (GopMyJIHPOBaTh BBIBOJIBI U MOJKPEIUIATh UX JI0KA3aTEIbCTBAMU Ha OCHOBE
pe3yJIbTaTOB TPOBEJCHHOIO HaOMIOJeHUs (OIbITa, HU3MEpPEHHUs, Kiaccu(puKaluu,
CpPaBHEHHS, UCCIICIOBAHUS);

«  TMPOTHO3WPOBATH BO3MOXXHOE pPa3BUTHE TIPOILECCOB, COOBITUA © WX
MOCJIEACTBUS B aHAJOTUYHBIX WJIM CXOAHBIX CUTYalIHSIX;

3) pa6ora ¢ undopmaiueii:

«  BBIOMpPATh UCTOYHHUK MOJyYEHUS HH(DOpMAIIUK;

«  COIVIaCHO 33JIaHHOMY aJITOPUTMY HAXOJUTh B MPEIAJI0KEHHOM HCTOYHHUKE
uH(pOpMAIUIO, TIPEICTABICHHYIO B SIBHOM BUJIE;

«  pacmo3HaBaTh  JOCTOBEPHYIO W HEIOCTOBEpHYIO  HH(POPMAIIHIO
CaMOCTOSITEJIbHO WJIM HAa OCHOBAaHUU MPEIOKEHHOTO MEJArOrHIeCKuM PaOOTHUKOM
crioco0a ee POBEPKH;

« coOmogaTh C TOMOIMIBIO B3POCHBIX (TIETArOTHMYECKNX PaOOTHHUKOB,
poauTenell (3aKOHHBIX TpEACTaBUTENe) HECOBEPIIEHHOJIETHUX O0yYarolunuxcs)
npaBuia UH(GOPMAITMOHHON O€30MaCHOCTH MPHU MOKCKEe HH(POPMAIIMKN B UHTEPHETE;

«  aHAJU3HUPOBATh U CO3/IaBaTh TEKCTOBYIO, BUJICO-, IPaUUECKYI0, 3BYKOBYIO
HH(pOpMAIINIO B COOTBETCTBUHU C YUEOHOM 3a1aueii;

«  CaMOCTOSITEIPHO CO3/1aBaTh CXEMbI, TaOMWIBI IS MPEACTABICHUS
UHPOpMAIIHH.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH KOMMYHHUKATHBHBIMU
JAeHCTBUSIMU:

1) o01menue:

«  BOCHpUHHUMATh H (HOPMYJIHUPOBATH CYXKIEHUS, BbIpaXKaTh OJMOIMH B
COOTBETCTBHH C IEJISIMHA U YCIOBHSIMHU OOIICHUSI B 3HAKOMOU CpeEJIE;

«  TPOSBISTH YBAXUTEIBHOE OTHOIIEHHE K COOECeIHUKY, COOJI01aTh
MpaBuja BEJACHUS AUaora U JUCKYCCHUU;

«  TIPU3HABATh BO3MOKHOCTH CYIIECTBOBAHUS PA3HBIX TOUEK 3PEHUS;

«  KOPPEKTHO M apryMEHTHPOBAHHO BHICKA3bIBATh CBOE MHEHHE;

« CTpPOUTH pPEUYEBOE BBICKA3bIBAHHME B COOTBETCTBUM C MOCTaBICHHOU
3aJadei;

«  CO3/1aBaThb YCTHbIE W MHCHMEHHBIE TEKCThl (OMUCAHHE, PACCYKICHHUE,
IIOBECTBOBAHME);

«  TOTOBHTH HEOOJBIIINE MyOJTNIHBIC BHICTYIUICHHUS,

2) coBMecTHAasl 1eATEJIbHOCTD:



«  (opmynHpoBaTh KpaTKOCPOYHbIE U JOJITOCPOYHBIE LU
(MHIMBUAYaJbHBIE C YYETOM Y4YacTHs B KOJUIEKTMBHBIX 3aJadax) B CTaHIAPTHOMU
(TUIIOBOM) CUTyallMM Ha OCHOBE NPEIIOKEHHOro (QopmaTta IJIaHUPOBAHU,
pacnpenesieHus IPOMEKYTOUHBIX [1aroB U CPOKOB;

+ IPUHAMATH LE€JIb COBMECTHOM JEATEIBbHOCTH, KOJUIEKTUBHO CTPOMTH
JEHCTBUS IO €€ JOCTHUKEHHIO: PACIpeAeiisiTh POJH, ITOTOBapUBaThCs, OOCYX AATh
IPOLECC U PE3YJIBTAT COBMECTHOM pabOTHI;

« MpOSIBIATH  TOTOBHOCTb  PYKOBOJAWTbH,  BBINIOJHATH  NOPYYEHUS,
O TYMHSATHCS;

+  OTBETCTBEHHO BBIMIOJIHATH CBOIO YacTh PaOOTHI;

+  OLICHMBATh CBOM BKJIAJ| B OOILUI pe3yJIbTarT;

+  BBIIOJHATH COBMECTHBIE IIPOCKTHBIEC 33/1aHUs C OIIOPOM Ha MPEUIOKEHHBIC
00pa3Iibl.

OBianeHue yHUBepCaJIbHBIMHU Y4eOHBIMH PeryJIsTHBHBIMH AeiiCTBUAMM:

1) camoopranmsanus:

+  IJIAaHUPOBATh ACHCTBHS MO PEUICHUIO Y4eOHOM 3amauu AJsl MONTYyYEeHHUS
pe3yJibTarTa;

+  BBICTPaMBaTh [10CJIEJOBATEIbHOCTh BEIOPaHHBIX AEHCTBUI.

2) CAaMOKOHTPOJIb:

+  yCTaHaBJIMBAaTh IPUYMHBI yCIeXa/Hey1ad yueOHO! 1eATEIbHOCTH;

+  KOPPEKTHpOBaTh CBOM yueOHbIE IEUCTBUS 1JIs IPEOI0JIEHUS OLIHOOK.

IIpeamMeTHBbIe pe3yabTaThl

CdopmupoBano npeacraBieHue:

+ O IOJUTUYECKOM YCTpOMCTBE POCCHIICKOTO TrOCyAapcTBa, €ro HHCTUTYTAX,
UX POJIM B )KM3HU OOLIECTBA, O €r0 BaXKHEHUIINX 3aKOHAX; 0 0a30BbIX HALlMOHAJIBHBIX
POCCUICKUX LIEHHOCTSIX;

- cuMBoyiax rocymapctBa — ®mare, ['epbe Poccum, o ¢umare u repbe
cyobekta Poccuiickoit ®enepanuu, B KOTOPOM HAXOAUTCS 00pa3oBaTeIbHOE
YUpEXKIICHUE;

«  HHCTUTYTaX I'Pa)XIaHCKOro OOLIECTBAa, O BOZMOXKHOCTSAX y4acCTUsl TpakJaH
B OOLIIECTBEHHOM YIIPaBJIECHUH; ITpaBax U 00A3aHHOCTAX rpakaaHuHa Poccun;

+  PEIUTrHO3HOW KapTHHE MHpPA, POJU TPAJAULMOHHBIX PEJIUTHA B Pa3BUTHH
Poccuiickoro rocynapcrsa, B MCTOPUH U KyJIbTypE HAIIEH CTPaHBbI;

+  BO3MOXXHOM HETraTUBHOM BIIMSIHUM HA MOPAJIbHO-IICUXOJIOTUYECKOE
COCTOSIHHE YEJIOBEKA KOMITBIOTEPHBIX UI'P, KHHO, TEJIEBU3HOHHBIX IEpeaay, PEKIaMbl;

+  HpPaBCTBEHHBIX OCHOBaxX YyueObl, BeAylLIeW ponu oOpa3oBaHus, Tpylda U
3HAYEHUH TBOPYECTBA B )KM3HU YEJIOBEKA U OOILECTBA;

+  pOJIM 3HAHWM, HAYKH, COBPEMEHHOIO MPOMU3BOJCTBA B JKM3HU UYEJIOBEKA U
oO1ecTna;



«  aKTUBHOM POJIM YEJIOBEKA B IPUPOJIE.

CdopmMupoBaHO IECHHOCTHOE OTHOLIIEHHME:

« K PYCCKOMY SI3bIKY KaK rOCyJapCTBEHHOMY, SI3bIKY MEXHAIIMOHAJIBHOTO
0O0IlIeHU; CBOEMY HAIlMOHAIBHOMY SI3bIKY U KYJIBTYpPE;

«  CEMbE U CEMEUHBIM TPAIULIUAM;

«  yueOe, TpyZy U TBOPUYECTBY;

+  CBOEMY 3[I0POBBIO, 3JI0POBBI0 POAUTENEH (3aKOHHBIX MPEACTABUTEIIEH),
YJIEHOB CBOEW CEMbH, [1€1aroroB, CBEpPCTHUKOB;

«  Tpupoje U BceM (hopMaM KHU3HH.

CdopmupoBan nntepec:

« K YTEHHUIO, IPOU3BENCHUSM HCKYCCTBA, T€ATPY, MY3bIKE, BBICTABKAM U T.
I.;

«  OOILECTBEHHBIM SIBICHUSM, ITOHUMAaTh AKTUBHYIO POJIb  4YEJIOBEKa B
o01ecTBe;

«  TOCYIApCTBEHHBIM TIpPa3gHUKAM ¥ BaXHEHIIMM COOBITHSIM B JKH3HHU
Poccun, B :ku3HM pOAHOTO rOpoaa;

«  TIPUPOJIE, MPUPOIHBIM SIBJICHUSM U (OpMaM KU3HU;

+  XYJ0>XECTBEHHOMY TBOPYECTBY.

CdopmupoBaHbl yMeHMS:

+  YCTaHaBIIMBAaTh JAPYKECKUE B3aUMOOTHOIIECHUS B KOJUIEKTUBE,
OCHOBaHHbIE Ha B3aUMOIIOMOLI ¥ B3aUMHOW MOJJIEPHKKE;

«  TPOSBIATH OEPEKHOE, TYMAHHOE OTHOIICHHUE KO BCEMY JKHBOMY;

«  coOyromaTh OOMIETPUHSATHIE HOPMBI TIOBEICHHS B OOIIIECTRBE;

« pacnosHaBaTh acouuaibHbie MOCTYIIK 5.7u, ymMeTs NpOTHUBOCTOATH HM;
MPOSIBIISITH OTPHUIATEIBHOE OTHOIIEHHE K amopaibHbIM TocTylIK 5.7am, rpyGoctw,
OCKOPOUTEIHHBIM CIIOBAM U JCHCTBUSAM.
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1. IIacnopT OllEHOYHBIX CPEACTB MO AUCHUIINHE «XUMUI»

Jnst  opMupoBaHusi, KOHTPOJS M OLEHKH pEe3yJbTaTOB OCBOCHMS
00111€600pa30BaTEIbHON TUCIMIUIMHBI « XUMHS» pa3paboTaHa cHCTeMa OLIEHOYHBIX
MeponpuaTuid, yuuThiBatomas TpeboBanus DI'OC COO (mpeameTHBIC
pe3ynbrathl) 1 I'OC CIIO (obume u mpodeccnoHanbHbIe KOMIIETEHINH).

BaxxHolt 0COOEHHOCTBIO CIIPOEKTUPOBAHHON CUCTEMBI OLICHUBAHUS SIBIIAETCS
COTJIACOBAHHOCTh OLICHOYHBIX MEPOINPHUATHI M 3alUIaHUPOBAHHBIX PE3YJIbTATOB
o0yuenusi. Kaxioe olieHOYHOE MEpOINpUATHE HANPaBiIeHO HAa POPMUPOBAHUE WIIU
U3MepeHue 3HaHus / yMEHUS! B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe 00y4eHHUs.

B ngucumnnnHe «XuMHS» K OCHOBHBIM OIIEHOYHBIM  MEPOIPHUATHUIM
OTHOCSITCS: 3a/laHusl B TECTOBOM (popme, MpakTUYECKUE 3a/1aHUsl Ha COCTaBIICHHE
ypaBHEHUW  peaknuii, KiIacCU(PUKAIMIO ¢  HOMEHKJIATYPy  XUMHYECKUX
COCIMHEHUI, pacueTHble 3aJayd, JabopaTopHble  pabOThl, MPAKTUKO-
OPUEHTHPOBAHHBIC 3aJlaHusl (PAaCUETHBIE W TEOpPEeTHYECKHE). B mnpukiagHbix
MOJYJISIX B KQUE€CTBE OLICHOYHBIX MEPOMNPUITUN TAKKE 3allIaHUPOBAHBI KEWCHI U
y4e0HO-UCCIIEeI0BATENIbCKUE TPOEKTHI.

Peanu3zanusi O1eHOYHBIX MEPONPUATUN MO XMMHUHU 3alJIAHUPOBAHA B paMKax
TEKYILEro, pyoeKHOro (TeMaTUYeCKOro) KOHTPOJISI U MPOMEKYTOYHOU aTTeCTalllH
0 TUCUUILIHE.

CucreMa OLEHOYHBIX MEPOINPHUATHI MO XUMHUU MPEICTaBICHA B MACHOPTE
OIIEHOYHBIX CpeACTB (Tabmuna 1).



Ta6nuna 1. ITacmopT O1IeHOYHBIX CPEJICTB MO AUCITUTIINHE « XUMUS»

Ne Monayas / Pazgen / Tema PesyabraT 00yuenus THnbI OLEHOYHBIX MEPONIPUATHI
1 OcHOBHOe coaep:kaHue
1 |Pasgen 1. OcnoBnl ctpoenuss | POpMyJIHpoBaTh 62a30BbIe NOHATHS
BelIecTBA H 3aKOHbI XUMHUH
1.1 |Crpoenue atomoB xumMu4eckux |CoCTaBIsATh XUMUYECKUE (OPMYITBI 1. 3amaun Ha COCTaBIECHUE XUMHUECKUX (DOPMYJT IBYXaTOMHBIX
RJIEMEHTOB U MPUPOAA COEIMHEHUI B COOTBETCTBUHU CO coeiMHEeHU (OKCHIIOB, CYIb(MUI0B, TUAPUIOB U T.II.)
XUMHUYECKON CBS3U CTENEHBIO OKUCIICHHUS] XUMHYECKUX
AJIEMEHTOB, UCXOAS U3 BAJICHTHOCTH U
ANEKTPOOTPHULATETLHOCTH
1.2 |Ilepronnyueckuii 3aKOH U XapakTepru30BaTh XUMUYECKHE [IpakTHKO-OpHUEHTHPOBAHHBIE TEOPETUUECKHUE 3aIaHUS Ha
tabmua /.M. Menneneesa BJIEMEHTBI B COOTBETCTBUU C UX XapaKkTepU3alUI0 XUMUUECKUX 3JIEMEHTOB: «MeTtamuueckue /
MTOJIOKEHUEM B MTEPUOANYECKON HEMETAJUIMYECKUE CBOMCTBA, DIEKTPOOTPULIATEIIBHOCTD U
CUCTEME XMMUYECKHX 371eMEHTOB [/[.J1. |cpoACTBO K 37IEKTPOHY XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBHUE C
Menpeneea UX DJIEKTPOHHBIM CTPOEHUEM U ITOJIOKEHUEM B IIEPUOUYECKON
CHUCTeMe XMMHYeCKUX 31eMeHToB /.. MeHaeneeBa»
2 |Pa3zpen 2. Xumnueckue CocTaBJsITh ypaBHEHUS M CXEMbI KoHnTtpoJsbHas pabora

peakuumn

XHUMHYECKHX peaKIui

«CTpOGHI/Ie BCIIIECTBA U XUMHUYCCKHUE PCaKIIUN»




PesyabTaT 00yueHus

THnbI OEHOYHBIX MEPONIPUATHH

CoCTaBIISITh peaKkuy COCTUHCHHS,
paznokeHus, OOMeHa, 3aMeIeHus,
OKHCJIUTEIHLHO-BOCCTAHOBHUTEILHBIE
peaKuu U peakiuu
KOMIUIEKCOOOpa30BaHus (Ha IpuMepe
TUIPOKCOKOMILIIEKCOB ATFOMUHHUS U
IIUHKA) C Y9aCTHEM HEOPTaHUYCCKUX
BEILIECTB

1. 3amaun Ha coCTaBICHUE YPABHEHUI PEAKIUIA:

— COCIMHEHM S, 3aMEeIICHHUS, PA3JI0KEeHHSI, 00OMEHA U PEaAKIIHii C
y4acTHEM KOMIUIEKCHBIX COCIMHEHU (Ha mpUuMepe
TUAPOKCOKOMIUIEKCOB QJIIOMUHUS U LIUHKA);

— OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJIb30BAHUEM
METO/Ia JIEKTPOHHOTO OanaHca;

— C y4acTHEM KOMIUIEKCHBIX COCTMHEHUH (Ha MpUMEpPE
TUAPOKCOKOMILUIEKCOB IIUHKA U QTFOMUHHUS).

2. 3agaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTepUCTUK NPOIYKTa
peaKkuu COeTUHEHNS; MACCOBOM MM 00BEMHOMU O BBIXOA
MPOYKTA PEAKIIMH COEUHEHUS OT TEOPETUYECKHA BO3MOKHOIO;
00BEMHBIX OTHOIIIEHUH Ta30B; KOJTUYECTBEHHBIX XapaKTEPUCTUK
MCXOJHBIX BEIIECTB U MPOIYKTOB pEeaKIINN; MacChl (00BEM,
KOJIMYECTBO BEILECTBA) IPOIyKTA PEAKIIUHU, €CJIA OJTHO U3 BEIIECTB
JIaHO B BUJIE pPacTBOpa C ONPEACICHHON MacCOBOM J10JIeH
pacTBOPEHHOTO BEIIECTBA

CocTaBIiITh YPaBHCHUA XUMHUYCCKUX
PCakKu NOHHOI'O oOMeHa ¢ y4acTucm
HEOPTraHNYCCKUX BECIICCTB

1. 3amanus Ha COCTaBICHHUE MOJIEKYJIIPHBIX M MOHHBIX PEaKIUi C
y4aCTHUEM OKCHUJIOB, KUCIIOT, OCHOBAaHUW U COJIEN, NOHHBIX
peaKUil TUIPOJIN3a COJIEH, YCTAHOBIICHHE U3MEHEHUSI
KHCIIOTHOCTH CPEIbI.

2. JJabopaTtopHas pabota «Peakinu ruaposimsza»

HccaenoBarh CTpOEHME U CBOICTBA
HEOPraHUYeCKUX BelIeCTB

KontpoabHas pabora «CBoiicTBa HEOPraHMYECKHX BelIeCTB»




PesyabTaT 00yueHus

THnbI OEHOYHBIX MEPONIPUATHH

L ad

KnaccudunupoBats HeopraHmueckue
BEIIECTBA B COOTBETCTBUU C UX
CTPOCHUEM

1. Tect «HomeHnkatypa u Ha3BaHHWE HEOPTAHMYECKUX BEILIECTB
UCXOS U3 UX XUMHUYECKOH OPMYITBI MJIH COCTABIICHUE
XUMHUYECKON (hOPMYIIbI UCXO/I U3 Ha3BaHMsI BEILIECTBA 110
MEXAYHAPOAHOU HUIIU TPUBUAIBLHOW HOMEHKIIATYPE».

2. 3a/1auv Ha pacyeT MacCOBOM J0JU (MacChl) XUMUYECKOTO
aJieMeHTa (COeUHEHNUs) B MOJIEKYJIe (CMECH).

3. IlpakTrueckue 3agaHus Mo Kiaccupukaluu, HOMEHKIAType U
XUMHUYECKHM (pOopMyJIaM HEOPTraHUYIECKHUX BEIIECTB PA3TUIHBIX
KJIACCOB.

YcraHaBiIuBaTh 3aBUCUMOCTH (DH3UKO-
XHMHYSCKHX CBOHCTB
HeOpI‘aHI/I‘IeCKHX BCIICCTB OT
CTPOCHHUSI aTOMOB 1 MOJICKYJI, & TAaK)Ke
TUIA KPUCTAIUIMYECKOM pelIeTKH

1. Tect «OcoOeHHOCT XUMHUYECKAX CBOMCTB OKCHUOB, KUCJIOT,
OCHOBAaHUHU, aM(POTEPHBIX THJIPOKCUIOB U COJICI».

2. 3ajaHus Ha COCTaBJIECHUE YPAaBHEHUN XUMUUYECKUX PEAKIUH C
Y4acCTHEM MPOCTHIX U CIOXKHBIX HEOPraHMUECKUX BEIECTB:
OKCHJIOB METAJUIOB, HEMETAJUIOB M aM()OTEPHBIX AJIEMEHTOB,;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHUM U aM(OTEPHBIX
TUAPOKCUI0B, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIUX UX
CBOWCTBA U CIIOCOOBI MOJTyUESHHUSL.

3. IIpakTUKO-OpUEHTHPOBAHHBIE TEOPETUUECKUE 3a/1aHUs HA
CBOWCTBA U MOJyYECHHE HEOPTaHUUYECKUX BEILECTB.

4. JIaboparopHas paboTa «CBOWCTBa METAJIIOB»

OO00CHOBBIBAaTh 3HAYEHHE U
MPUMEHEHNE HeOPTaHUYECKUX
BEIECTB B OBITOBOI U
MIPOU3BOJICTBEHHON JCSATEIBHOCTH
YeloBeKa UX (PU3UKO-XUMHUYECKIUMH
CBOMCTBaMH

[IpakTHKO-OpUEHTHPOBAHHBIC 33aJJaHUS IO COCTABJICHUIO
XUMHYECKHX PEAKIH C y4acTHEM HEOPTaHUIECKUX BEIIECTB,
HCIOJIB3YCMBIX IJIA UX I/II[CHTI/I(bI/IKaI_II/II/I W NPOMBIIIJICHHBIX
CIOCO0O0B TOJTYYCHUS




PesyabTaT 00yueHus

THnbI OEHOYHBIX MEPONIPUATHH

(akTOpOB, BIUAIOLUIMX HA N3BMEHEHHE CKOPOCTH XUMUYECKOH
peaKIyy, B T.4. ¢ HO3ULUI SKOJIOTUYECKH L[EI€CO00pa3HOrO
IIOBEJICHUS B OBITY M TPYAOBOM JESITEIBHOCTH B LEIAX
COXpaHEHUs CBOETO 370POBbs U OKPYKAIOIICH PUPOIHOU
CpeabL.
Pewienne npakTMKO-OpUEHTUPOBAHHBIX 33JaHUN HA IPUMEHEHHUE
npuHnuna Jle-IllaTense 1 HaxoKACHNS HANIPABICHUS CMELICHUS

3HaHuEe HOBEHIINX JOCTHKEHHUH B
oOmacti Hayku. OG0OCHOBaHUE POJIH
XMMHHU B 00€CTIeYeHNN
3KOJIOTUYECKOU, YHEPTETUYECKOU U
IUILEBON O€30MaCHOCTH, Pa3BUTUU
MEIULUHBI.

IMouck u aHanu3 KEHCOB O NPUMEHEHHH XHMHUYECKHX
BEIIECTB U TEXHOJOTHH ¢ yueToM Oynymieil mpodeccuoHanbHON
JEATEIbHOCTH IO TEeMaM: KpacKd, HWCTOYHHMKHM DJHEpruy,
OpraHUYeCKWe W MUHEpaIbHbIE YAOOpEHHs, JEKapCTBEHHBIE
BEIIECTBA, OBITOBAS XUMHS.

3ammra: [lpeacraBieHne pe3ynbTaToB pelieHus KeHcoB B popme
MHUHHM-JI0KJIa/1a CIIpe3eHTanuei

HccaenoBarh cTpoeHNe U CBOIiCTBA
OPraHMYecKuX BellecTB

KonTpoasHnas padora
«CTpoeHHe U CBOWCTBA OPraHNYeCKHUX BeleCTB»

Knaccudunupoats opraHnueckue
BEIIECTBA B COOTBETCTBUU C UX
CTPOEHUEM

1. 3amanus Ha COCTaBJIEHUE HA3BaHUI OPraHUYECKUX COCTMHEHUIN
10 TPUBUAJIBHOU MJIU MEXKIYHAPOIHON CUCTEMAaTUYECKOU
HOMEHKJIaType

2. 3agaHusi HA COCTABJICHHUE MOJHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOPMYJT OPTaHMUECKHX BEIIECTB OTAEIBHBIX
KJIACCOB

3. 3ajauun Ha ompeieNIeHre MPOCTENTIeH (POPMYIIBI OpraHnYeCcKOn
MOJIEKYJIbI, HCXOs U3 3JIEMEHTHOTO cocTana (B %)




PesyabTaT 00yueHus

THnbI OEHOYHBIX MEPONIPUATHH

YcTaHnaBnuBaTh 3aBUCUMOCTD (PU3UKO-
XUMUYECKUX CBOMCTB OPraHUYECKHUX
BEIIECTB OT CTPOCHUS MOJIEKYJI

1. 3amanus Ha cCOCTaBIECHUE YPAaBHEHUN XUMUYECKUX PEAKIU ¢
y4acTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHMM UX COCTaBa U
CTPOCHUSI.

2. 3ajaHus Ha COCTaBJIICHUE YPAaBHEHUN XUMHUECKUX PEaKLIUM,
WUTIOCTPUPYIOLINX XUMUYECKHE CBOMCTBA C y4€TOM MEXaHU3MOB
IIPOTEKaHUs JaHHBIX PEAaKLU U T€HETUYECKON CBA3U
OpPraHMYECKUX BEILECTB PA3HBIX KJIACCOB

3. PacueTHble 3aja4uM 110 YPAaBHEHUSIM PEAKLIUN C yYaCTUEM
OpPraHUYECKUX BEILECTB.

4. JlaGopatopHasi pabota «IlomydeHue 3THIIEHA U U3YUYECHUE €TrO
cBocTB» [IpeBpamienns OpraHNYECKHUX BEIIECTB pu
HarpeBaHuu

OO00CHOBBIBATh 3HAYECHUE U
IIPUMEHEHNE OPTaHMYECKHUX BEIIECTB
B OBITOBOM 1 IPOM3BOJICTBEHHOM
NeSITeIbHOCTH YeJIOBEeKa UX (pU3MKo-
XMMHYECKHMH CBOMCTBAMH

1.  TIpakTUKO-OpHUEHTHUPOBAHHBIC 33/IaHUS 10 COCTABICHUIO
XUMHYECKHUX PEaKIHid C y4aCTHEM OpPTraHUYEeCKUX BEIIECTB,
UCIOJIb3YEMBIX /ISl UX UACHTH(PHUKAINHN B OBITY U
MPOMBIIIIEHHOCTH.

2. JlaGoparopuas pabota: "MaeHTH(HUKAIUS OPTaHUIECKUX
COCIMHEHUH OTJENbHBIX KJIacCOB"




2. OueHOYHBIE CPEICTBA MO AUCHMILIMHE «XUMHUS»
2.1. OneHOYHBIE CPEICTBA TEKYIEr0 KOHTPOJIS MO0 AUCIHUIIINHE «XUMHUS»

Texkymmii  KOHTpPOJIb  pe3yJbTaTOB  OOY4YEHHUS MOXKHO  OCYIIECTBISATH
pa3NMYHBIMM METOJAAMU M C TIOMOIIBIO Pa3IUYHBIX OLIEHOYHBIX cpenacTtB. llo
JUCHUIUIMHE «XUMHUS» B KauyeCTBE CPEJCTB TEKYIIEr0 KOHTPOJIA MPUMEHSIOTCS
BOIPOCHI JUIsl OpTaHU3AlMU YCTHOTO UM MHUCbMEHHOTO OMNpOCa, CUCTEMbI 3aJIaHUI B
TECTOBON (opme, 3aauv M YNPAXKHEHUsS, MPAKTHUKO-OPUEHTHUPOBAHHBIC 3aIaHUS
(TeopeTHYecKue, pacueTHbIE, CUTYal[MOHHbIE), JabopaTopHble PabOThl U Jpyrue
OlIeHOYHBIe MeponpusiTusi. Hike npuBeneM nmpumMepbl HEKOTOPHIX U3 HUX.

2.1.1. Cucremsbl 3a1aHuii B TeCTOBOM opme

Cuctema 3aaHuii B TECTOBOM (oOpME — OTO COJep)KaTelbHas CUCTEMA,
OXBAaTBIBAIOIIAsl B3aWMOCBSI3aHHBIC 3JIEMEHTHI 3HAHWWA. B OoTiIMYMEe OT TecToB, B
cucTeMax 3a/laHuil BEPOSITHOCTH IMPABHIILHOTO OTBETA HA IMOCIEAYIONIEE 3aJaHHe
MOJKET 3aBHCETh OT BEPOSITHOCTH IMPABUIHLHOTO OTBETA HA MIPEIBIIYIINAEC 33 IaHUSI.

Ha3Banue tembl Tema 1.1 «CtpoeHne aTOMOB XMMHUECKHX 2JIEMEHTOB U
MpUpOJa XMMUYECKOM CBA3W»

PesynbraT 00yuenus CocraBisATh XUMUYECKHE (OPMYJIBI COCTUHEHUHA B
COOTBETCTBUU CO CTEICHBIO OKUCIEHUA XUMHYECKUX
JJIEMEHTOB, HCXO0I u3 BAJICHTHOCTH 51

AIIEKTPOOTPHULIATEILHOCTH

OO01LIMeE KOMIIETEHIIUU OK 01

Bbi0epuTe 0IMH NPaBWIbHBIN OTBET:

1. Atombl C 1 Si UMEIOT OJIMHAKOBOE YHCJIIO:

A) HEHTPOHOB B sizIpe

b) sHeprernyeckux ypoBHen

B) 31eKkTpOHOB Ha BHEIIHEM HEPTETUYECKOM YPOBHE

I') anexTpoHOB

2. B pany xumnueckux 35emMeHToB Li—-Be—-B—C Meranminueckue cBoicTBa:

A) ycunusarorcs

B) ocnaGearoT

B) HEe MensIOTCS

I') n3MeHsAI0TCS IEpUOANYECKH

3. K s-a;ieMeHTaM OTHOCUTCSI:

A)K

b) S

B) Fe

I') Br

4. ITyrem coenuHeHust aToMoB o1 HomepoM 11 u 17 obpa3yercs BelecTBO ¢ XMMUYECKOM
CBSI3BIO:

A) nonnoi

b) xoBaneHTHOI NOJISIpHOM

B) xoBaneHTHOI HENMOISIpHOM

I') meTammaeckom

5. {KOIMYECTBO 3JIEKTPOHOB B aTOME; KOJIMUYECTBO SHEPIETUUYECKUX YPOBHEW; KOJIUYECTBO
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AJIEKTPOHOB Ha MOCJEIHEM SHEPreTUYECKOM YpPOBHE; KOJIMYECTBO MPOTOHOB B siApe aToma}
COOTBETCTBYET

A) HOMepy neproia

b) Homepy rpynmsl

B) nopsnkxoBoMy HOMEDPY

6. { xnopuy Oapus, anmasy, aMMHaKy, CEPHOM KHUCIIOTE } COOTBETCTBYET

A) MoHHAasg XUMHUYECKasl CBSI3b

b) xoBaneHTHas MONIIpHAs XUMUYECKas CBSI3b

B) xoBaneHTHas HENoJIApHAas XUMHUYECKas CBS3b

7. {cBs3b, 0Opa3oBaHHas 3a cUET 00pa30BaHMs OOLIMX JICKTPOHHBIX Hap; CBs3b,
oOpa3zoBaHHas 3a cueT 0000IIECTBICHHS BAJICHTHBIX 3JIEKTPOHOB; CBSI3b, 00pa30BaHHAs 3a CUET
ANEKTPOCTATUYECKUX CHUJI TIPUTSKEHHS ] HA3bIBACTCS

A) nonHoM

b) metannuyeckoit

B) xoBaneHTHOM

8. {B mopsiaKe BO3pacTaHUsl METAJUIMYECKUX CBOMCTB; B MOPSIKE YOBIBAHUS panyca
aTOMOB; B IOPSJIKE BO3pAcTaHUsl KMUCIOTHBIX CBOMCTB JIETYYMX BOAOPOTHBIX
COCJTMHEHUH } 2JIEMEHTHI PACTIONOXKEHBI B PSITY

A) K, Ca, Sc

b) Al, Mg, Na

B)F, ClL 1

9. Kakoe u3 cyxneHuil BepHo 1uis 21eMeHToB { VA rpynnsl , IVA rpynnsl, [A rpynmnes }

A) obmas hopmyna geTydero BogopoaHoro coequnenus RH4

b) He 00pazyloT neTy4nx BOAOPOAHBIX COSTUHEHHUH

B) 10 3aBepiieHus YHEPTETHUECKOTO YPOBHS HE XBaTaeT TPEX IEKTPOHOB

10. Cpenu BemecTB, ykazanHbix B psany {NH3, O», HCI, SO2; CaO, HNO3, C12, CO2;
H2S04, HI, CuCl2, CH4, NH3 }konu4ecTBO COEIUHEHUM ¢ KOBAJICHTHOW MOJISIPHOM CBS3BIO
paBHO

A) Tpem

b) nBym

B) uersipem

11. Xumudeckasi CBA3b B MOJIEKYJIax {030HA U XJIOPHU/IA KAJIBIIHS; CEPHON KUCIOTHI 1
XJIOpUJIa aMMOHHUST; CEPHON KUCIIOTHI U 030HA} COOTBETCTBEHHO

A) KOBaJICHTHas MOJIAPHAsI 1 HOHHAS

b) xoBasieHTHAs MOMsIpHAs ¥ KOBAJICHTHAsI HETIOJSIpHAS

B) xoBasieHTHas1 HEMOJAPHAS. U1 MOHHAS

Kak BugHO ©3 TpHUBENEHHOTO TpUMEpa, Kaxkaoe QaceTHoe 3agaHue MOXKET OBITh
peoOpa3oBaHO B HECKOJBKO PA3JIMYHBIX BApUAHTOB OJHOTO 3a/aHUs TECTOBOHM cucteMsbl. [Ipu

opraHu3anvi aBTOMAaTU3UPOBAHHOTO TCKYIICTO KOHTPOJIS MOABIISICTCA BO3MOKHOCTH I'CHCpallun

00JIBIIOr0 KOJIMYECTBA BApUAHTOB TECTa, IPHU ATOM 3aJaHUs, MOJNy4YeHHble U3 (acera, OyayT

napaJijiCJIbHBI 1O COACPKAaHNUIO U TPYAHOCTH.

Ha3Banue tembl Tema 4.1 Knaccuduxkanms, HOMEHKIIaTypa U CTPOCHHE
HEOPraHNYEeCKUX BEIECTB

PesynbraT 00yueHus KnaccuuuumpoBare ~ HEOpraHMYecKHME  BEIIECTBA B
COOTBETCTBHUH C UX CTPOCHUEM

OO01LIMe KOMIIETEHIIUU OK 01 OK 02 [IK 5.7

Tecm c 8bl60p0M npasujibHo2o0 omeema.
1. KucaoTHeIMH OKCHUAaMU ABJIAKOTCS BCC BCIICCTBA B I'PYIIIIC:
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a) ZnO, SO, . H, SO4

0) Si0,, C1LO7, P> Os

B) CO,, AlO3, Fe203

r) Li»O, NO, FeO

2.BemectBo, Ha3BaHue KoToporo HUTpar xemnesa (II), umeer hopmymy:
a) FeN

0) Fe(NO3)3

B) Fe(NO2)2

r) Fe(NOs)2

3.ConsaMu SIBIIIIOTCS:

a) Al2 S3, NH4Cl, H2Si04

0) Al> O3, NH4NO3, K»SiO4

B) Al ( OH)3 NH4 Cl, Na2SiO4

r) Al> S3, NH4Cl, K>SiO4

4.K OCHOBHBIM OKCHJIaM OTHOCHUTCS TPYIITIa BEILIECTB:
a) SO3,HCI, CuO

6) CuO, Nax0O, CaO

B) CaO, BaO, SiO»

r) Si02, OF2,AlLO3

5.K KucimoTaM OTHOCUTCS Tpynia BEUIECTB:

a) H, S, HNO3;,HBr

0) KCI, HCI, H> SOq4

B) NH 3, HNO3 , HJ

r) NaOH, H>SO4,H> S

6.BermecTBo, Ha3BaHKWE KOTOPOTO CYIb(DUT HATPHsI, UMeeT HopmMyITy:
a) NaxSOs3

0) Naz SOq4

B) Nax S

r) NaHSOq4

7. OCHOBHEIM OKCHUIOM M OCHOBHOU COJIBIO SIBJITIOTCSI:
a) FeO u FeSOq4

0) CaO u CaCl»

B) BaO u Ba(NOs3 ),

r)CaO u (CuOH), COs

8.OCHOBaHHEM H KHCJIOTOH COOTBETCTBCHHO SIBJISIOTCS:
a) HNO 3 u (NH 4) AI(SO4 )2

6) H> S u NaNOs3

B) K 2SO3 u Ca(OH)>

r) KOH u H 4P> O7

9. OCHOBHBIM MTPU3HAKOM, 10 KOTOPOMY CJI0KHOE BEIIECTBO OTHOCST K KUCIOTaM, SIBJIECTCS
HaJd4Me B €r0 COCTaBe:

a) KHCIIOTHOTO OCTaTKa

0) aTOMOB KHCIIOpOJa

B) aTOMOB BOJIOpO/JIa

T') TUIPOKCHIIBHOMN TPYTIIBI

10. K amdoTepHBIM COETMHEHHUSM OTHOCUTCS TPYIITIa BEIIECTB:
a) Al> O 3, SiO; , Ba(OH);

0) Zn(OH), ,CaO, P2 Os

B) ZnO, Zn(OH)2 , Ca(OH)2

r) AI(OH)3 , ZnO, Zn(OH):

11. Oxcupg Metasa, KOTOPbId B3aUMOJEHCTBYET U C OCHOBAHHUEM, U C KUCIIOTOM, SIBJISIETCS:
a) aMm(pOTEpHBIM
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0) HecoeoOpa3youumM

B) OCHOBHBIM

I') KUCIIOTHBIM

12. BemecTBo, B KOTOPOM BaJIEHTHOCTH cephl 11, 3To:

a) CEpHUCTHIH ra3

0) cepoBOIOPOT

B) Cynb(aT Kanus

r) okcun cepsl (IV)

13. [IpupomHOMY COEAMHEHHUIO KAJIBIIHSI, HA36IBAEMOMY MPaMOp, COOTBETCTBYET opMya:
a) Caz (PO4 )2

6) CaCOs

B) Ca(OH)>

r) CaSOq4

14. YrapHbIM ra30M Ha3bIBaIOT:

a) okcup yriepona (IV)

0) oxcux cepsl (IV)

B) okcun yraepoaa (I1)

r) okcun azora (II)

15. OCHOBaHMS COOTBETCTBYIOT XUMHUYECKUM AJIEMEHTaM, UMEIOIIUM CIISYIOITUE MTOPSIKOBBIE

HOMepa:
a) 20,16,12
0) 12,20,19
B) 13,14,15
r) 6,11,12
Ha3zsanue teMbl Tema 4.2 Ddusuko-xuMHUYeCcKre CBOMCTBA
HEOPraHUYECKHUX BEIECTB
Pesynbrar 0OydeHus KnaccudpunmpoBarh  HeEOpraHWMYecKHe  BEIIECTBA B
COOTBETCTBHUH C UX CTPOCHHEM
OO01LIMe KOMIIETEHIIUU OK 01 OK 02 [IK 5.7

1. buHapHOe coeIMHEHNE XUMUYECKOTO AJIEMEHTA C KUCIOPOJOM B CTEIICHH OKUCICHUS —2,
B KOTOPOM CaM KHCJIOPOJI CBSI3aH TOJIBKO C MEHEE JIEKTPOOTPHUIIATEIHLHBIM 3JIEMEHTOM:

a) OKCHJI +

0) comnn

B) KHCJIOTa

2. OCHOBHBIC OKCHJIBI:

a) okcun cepri(VI) SO3

6) oxcua Hatpus Na20 +

B) okcuy azoTta(lV) NO2

3. OCHOBHBIC OKCHJIBI:

a) okcun azora(IV) NO2

0) oxcun cepsi(VI) SO3

B) okcux meau(Il) CuO) +

4. KucnoTHbIE OKCHUIBL:

a) okcun cepoi(VI) +

0) okcua meau(Il) CuO)

B) okcuj rmuaka ZnO

5. KucioTHble OKCUABI

a) okcup amoMuausg Al203
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0) okcum uHKa ZnO

B) okcua azota(IV) NO2 +

6. AM(OTEepHBIE OKCHIBI:

a) okcup azota(IV) NO2

0) oxcug uHKa ZnO +

B) okcua Hatpust Na20

7. AMboTepHBIE OKCHIBI:

a) okcug meau(Il) CuO)

0) oxcup azora(IV) NO2

B) okcuj amomuansa Al1203 +

8. I'me HaXoaATCSA HYKJIEHHOBBIC KHCJIOTHI B DYKapHOTaX:
a) B MUTOXOHIPUSIX

0) B MeMOpaHe

B) B sAJIpe +

9. UTo Takoe HyKJIEUHOBAsI KUCIIOTA:
a) Ouomnonumep +

0) pacTBOp

B) HEOPTaHUYECKOE COSAMHEHUE

10. Bce KUCIOTHI B CBOEM COCTABE UMEIOT KUCIIOPO/, TAK JIK 3TO:

a) ma

0) Het +

B) HE U3yUYEHO

11. KucnoraM COOTBETCTBYIOT CIEAYIOIIEE COCAUHEHHUE:
a) HBr +

6) HOH

B) NaOH

12. KucnoraM COOTBETCTBYIOT CIEAYIOIIEE COCAUHEHHUE:
a) Na2S0O4

0) H3AIO3 +

B) NaOH

13. KucimoraM COOTBETCTBYIOT CIEIYIOIIEE COCAUHEHHE:
a) CH3COOH +

0) K3PO4

B) HOH

14. KucnoTsl 00pa3yroTcsi Tpy B3aUMOICHCTBUU:
a) KUCIIOTHOTO X OCHOBHOI'O OKCHJIa

0) OCHOBHOT'O OKCHJIa Y BOJBI

B) KHCJIIOTHOT'O OKCHJIa Y BOJHI +

15. B3anmoqelicTBHE OCHOBAHUS C COJIBIO:

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

6) NaOH + HNO3= HOH + NaNO3

B) NaOH + CO3 = NaHCO3

16. ®opmyna, COOTBETCTBYIOIIASI COJIU:

a) CH3COOH

0) NaHCO3 +

B) H3AIO3

17. ®opmyna, COOTBETCTBYIOLIAS COJIU:

a) HBr

0) CH3COOH

B) Mg(OH)CI2 +

18. ®opmyna, COOTBETCTBYIOIIASI COJIU:

a) HBr
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0) K2S +

B) K20

19. OcHOBaHHUsI MOTYT BCTYIIaTh B PEAKLIUIO C:

a) OCHOBHBIMHM OKCHJaMH

0) Co BceMU HEOpTraHUIECKUMH BEIIECTBAMHU

B) KHCJIIOTHEIMH OKCHIAMH +

20. KucnoTHbIE OKCUBI MOTYT B3aUMOIEMCTBOBATH C:

a) OCHOBaHHEM

0) conbIo +

B) KUCIIOTOM

PEKJIAMA

21. KucnoTtHsle OKCHJIbI MOTYT B3aUMOJEHCTBOBATH C:

a) OCHOBHBIM OKCHJIOM +

0) KUCI0TOM

B) OCHOBaHHEM

22. OKcHbl COCTOAT U3 KUCIOPO/Ia U:

a) IBYX 3JIEMEHTOB

0) OHOTO dJIEMEHTA +

B) TPEX DJIIEMEHTOB

23. Beibepure rexcarugpokcodeppaT HaTpHsi:

a) Na2[Fe(OH)4]

0) Na[Fe(OH)6]

B) Na3[Fe(OH)6] +

24. Hutpat aqtoMuHuUs B pacTBOPE B3aUMOJEICTBYET C:
a) Ca(OH)2 +

0) Fe(NO3)2

B) KCl

25. T'unpokapOoOHAT HATPUS pearupyeT ¢ KaxKAbIM U3 ATUX BEIIECTB!
a) 02 u CO2

0) NaOH u HC1 +

B) CaCl2 u NaOH

26. Mexay co0oil pearupyroT:

a) runpokcua meau (II) u consinas kucnora +

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

B) TUAPOKCUT Maruus U HUTpaT ceuHna (II)

27. OcHOBaHUS — 3TO:

a) CJIIOJKHBIC BEIICCTBA COCTOSAIINE U3 METaJllIa K KHCJIOTHOT'O OCTaTKa
0) CIIO’KHBIE BEI[ECTBA COCTOSIINE W3 BOJOPO/Ia M KUCIIOTHOTO OCTaTKa
B) CJIOXKHBIE BEIIIECTBA, COCTOSIINE U3 aTOMOB METaJlla U THAPOKCOTPYIIITHI +
28. Kakoe 13 npuBECHHBIX HUKE BEIIECTB SABJISIETCS OCHOBAHUEM:
a) Fe(OH)2 +

0) CaO

B) Na2S0O4

29. YUrto obpazyercs npu B3aumoaerictsuu NaOH ¢ CO2:
a) CoJIb U BOJIa +

0) CoJIb ¥ KHCJI0Ta

B) OCHOBAHHUE U OKCHU]T

30. OcHOBaHUE TUCCOLMUPYET Ha:

a) KaTHOHBI BOJIOPO/Ia M aHUOHBI KUCJIOTHOT'O OCTAaTKa

0) KaTHOHBI METAJIA U TUAPOKCH]T AaHUOHBI +

B) KAaTHOHKI METAJIJIA M aHHOHBI KHCIIOTHOTO OCTaTKa
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2.1.2. llpakTuyecKkue 3aJaHUs U 3a1a4H

[IpakTrueckne 3amaHusi W 3a7a4d, YacTO WCIOJIL3YEMbIE B KadeCTBE
TUAAKTUYECKUX CPEJCTB B €CTECTBEHHOHAYYHBIX TUCIUIINHAX, TAKKE MOTYT OBITh
(baceTHBIMHU.

3amaun, Kak ® JpyTHe OWJAKTHYECKUE 3aJaHusl, MOTYT BBITIOJIHSTH
oOydJaronyro © KOHTpoJupywomyo ¢GyHKnuu. PemeHue 3agad  MOXKET
OCYIIECTBIISITHCS HA PA3IMYHBIX THIIAX W dTarax 3aHsATHH.

HasBanue TeMbl 2.1 TUIBI XUMUYECKUX pEaKIUi

Pesynbrar 0OydeHus CocTaBisTh peaKkIuu COSAMHEHUs, pas3IoKeHHUsI, 0OMeHa,
3aMEIICHHS, OKUCITUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIINU
U peaklud KOMIUIEKCOOOpa3oBaHusl (Ha TpUMeEpe
THAPOKCOKOMILICKCOB aFOMUHHUSI M IIMHKA) C y4aCTHEM
HEOPraHUYECKHUX BEILECTB

OO01LIMe KOMIIETEHIIUU OK 01

3aKOHYMTh YpPAaBHEHHsI pEAKUUN, IPOTEKAaHUE KOTOPbIX BO3MOXKHO (!);

YPaBHSAThH; Ha3BaTh PCArc¢HThI U IIPOJYKThI PCAKIIUHU:
AI203+HCl—

Na20 + H20—
Fe + H2SO4 —
CaCO3 —
Zn+CuSO4—
BaCI2+K2CO3—
CaO0+CO2—
Fe(OH)2—
CO2+H20—

.C+H2—

.H20—

. Al + H2S0O4 —

. Na+O2—

. K20+H20—

. Cu(OH)2+H2S04—

. Mg+H2CO3—

Al+02 —

. Ca+ H20—

.S03 + CO2—

.BaO + H20—

21. Omnpenenure maccy okcuna meau (I1), koropas nmorpedyercs mis nomydenus 500 r

HUTpaTa MW, €CIU 0] BbIXOJIa B peakiuu B3auMopeicTBus okcuaa meau ¢ HNO3
coctaBisieT 92%?

WO TAN A LD =

—_
— O

DN = = = = e = e
S O 0 O Dt B W N

16



22. Omnpenenure o0beM (H.y., JI) aMMHaKa, KOTOPBIM TOJYyYHUTCS TPU JCHCTBUU
n30bITKa pacTBOpa TMJIPOKCHIAa HATpHUs Ha 48 T kapOoHaTa aMMOHHS, €CIIU BBIXOJ] B PEaKIIUU
cocrasisieT 70%?

23. Ompenenute Maccy COJH, T, KOTOpas oOpa3yercs MpH PacTBOPEHUU B H3OBITKE
azotHoM kucnotsl 80 r okcuaa menu (II), ecnu BeixoA B peakiuu cocrasisieT 80%?

24. Tlpu Tepmudeckom pasznoxkennn 1700 r HuTpaTa HaTpus ObUIO TodydeHo 174,4 n
Kuciaopoja (H.y.). Onpenennte MacCOBYIO J0JIIO BbIX0OJIa B 3TOM pEeaKIIUH.

25. PaccunTaiiTe Maccy OKcHIa MarHusi, KoTopas oOpa3zyercs IpH pa3iokKeHUU
rUApoKcuaa Maraust Maccoit 50 r, eciu peakuus pa3aoKeHUH npolia ¢ BIXxoaoM 95,5%.

26. Kakas macca 6eH3oma (Kr) MOXKeT MOTyduThes u3 369,6 M3 (H.y.) alleTusIeHa, eciu
J0JIs1 BBIX01a OeH3011a cocTaBuia 65% OT TEOPETUYECKH BO3MOKHOTO?

27. Omnpenenurte Maccy CMpTa, MOIYyYEHHOTro Nnpu ruapatanuu 40 i1 nponusieHa (H.y.),
€CJIM J0JIs BBIX0JIa IPOAYKTA PEaKI[UU CO-CTaBIsAET 65% OT TEOPETUUECKH BO3MOMXHOTO.

28. OmnpenenuTe OO0 BBIXOJA B PEAKIMM KATAIUTUYECKOTO OKHCICHHS aMMHUaKa
KHCJIOPOJIOM, eciu npu okuciennn 10 monb ammuaka obpasyercs 200 i1 okcunma azota (II)
npu H.y.?

29. Ilapwel 6poma o6bemoM 20 11 cMmemand ¢ U30BITKOM BOJIO-pOJa, B pe3ysbTare U3
cMmecu Beiienuiu 32 1 6pomoBogopoaa. OnpenenuTe 00 Bbixoaa, %, eciau 00beMbl Ta30B
U3MEPSUIHCH MPU OJJUHAKOBBIX YCIOBHUSX.

30. Oxkcun xanmpuus maccoit 0,64 xr narpenu no 1200° C ¢ mo-cratoyHoil Maccoit
okcuaa kpemuus (IV). Macca o0pa3oBaBiierocs CHiIMKara Kaiblus oKaszanach paBHoi 1,024
kr. Onpenenure BbIXoa (%) peakiuy COEIUHEHUS.

31. U3 36 r meTtaHoaa ObLIO MOTyYeHO 24 T AuMeTHIoBoro ddupa. Paccunraiite BEIXOT
peaxkuuu AeruapaTaniun

Ha3zsanue TeMbl 22 DIIEKTPOJIUTUYECKAS] TUCCOLUAIUS K MIOHHBIN
o0MeH
Pesynbrar oOyueHus CocTaBnsTh ypaBHEHUS XUMUYECKUX PEAKIIUH HOHHOTO

oOMmeHa ¢ Y4aCTUCM HCOPTraHUYCCKHX BCIUICCTB

OO01Me KOMITIETEHIINH OK 01 OK 04

1. Hamicatb HOHHO-MOJIEKYJISPHBIE M MOJIEKYJIIPHBIE YPABHEHHS TUPOIIM3A CONEN:
a) cynbdara xpoma (IIT) (Cr2(504))

0) cynbduaa Harpus (NazS)

¥ YKa3aTh PEAKIHIO CPEIbl HX BOAHBIX PACTBOPOB.

2. HanucaTh HOHHO-MOJIEKYJIAPHOE U MOJIEKYJISIPHOE YPaBHEHHs THAPONIN3a XJIOpUIa
amomunns (AIC) | Kak pruster Ha paBHOBecHe THponn3a MpUOABICHHE K PACTBOPY CIIETYIOIINX

BCIICCTB:

a) XJIOPOBOIOPOTHOM KHUCIOTHI (HC1).
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6) rugpoxcua xamas (KOH),

B) HUTpaTa HaTpuUs (NaNO3)9

3. CocTaBUTh HOHHO-MOJIEKYJISIPHOE M MOJIEKYJ/ISIpHOE YPaBHEeHHs THAPOJiH3a KapOoHaTa
kamms (K2CO3), Byraucants KOHCTaHTY, cTeneHb u pH rugposan3sa conu B 0,01M pactBope.

4. Yrto npou3oiiieT NpH CAMBAHHH PACTBOPOB XJopua xkeie3a (1) (FeCl) y xap6onara
HATpHS (N22C0s)? Hapncars YPABHEHUSsI peaKIii B HOHHO-MOJICKYJISIPHOI ¥ MOJIEKY/ISIPHOM
(popmax.

5. Kakas u3 asyx couseii xsopun munka (ZnCl) yup xnopun memn (CUCh)| npy papnbix
KOHIIEHTpauusax B 0ojbllell cTenmeHM mnoaBepraercs ruapoausy? OTBeT MOTHBHPOBATH

pacyeToM OTHOLICHHUSI CTeleHell ruaposan3a odeux coJseil. CocTaBUThL HOHHO-MOJIEKYJISIPHbIE
U MOJIEKYJ/ISIPHbIC YPABHEHUS THAPOJIN3a ITHX COJICH.

Haszeanue tembl 4.1 Knaccudukanus, HOMEHKIATypa ¥ CTPOCHHE
HEOpPraHMYECKUX BEILECTB

Pesynbrar oOydeHus KnaccudpunupoBarh  HeOpraHMYecKWe  BEIIECTBA B
COOTBCTCTBHUU C UX CTPOCHUCM

OO01LIMe KOMIIETEHIIUU OK 01 OK 02 [IK 5.7

1. Bpuncauth o0beM AMOKCHIA yriepofa IpU H.y., B3STOrO KOJIWYECTBOM BellecTBa 3
MOJIb.

2. Berancnuts Macey atuiena (C2Ha), 3anuMaroiero npu H.y. o0bem 28 1.

3. Berunciauts 00beMHYIO OO0 METaHa B cMecH, cocTosimiei u3 30 1 MeTana, 5 1 3TaHa u 2
1 Bogoponaa. O6beMbl ra30B U3MEPEHBI IPU OJJUHAKOBBIX YCIOBUSX.

4. Imeetcst Ta3oBasi cCMeChb, MAacCOBBIE JIOJIM ra3a B KOTOpol paBHbI (%): meTaHa — 635,
Bogopoaa — 35. Onpenenure 00bEMHBIE JOTH ra30B B 3TOH CMECH.

5. BeruncnuTh MaccoBble JOJIU Ka)XA0Tr0 U3 AJIEMEHTOB, BXOJASIIUX B COCTAaB YIJIEBOAOPO/A,
dhopmyna kotoporo CeHio.

6. 13 nedtu nomyvaror OeH3MH (MaccoBas A0ig ero B HedTu coctaBusieT 25%) u Ma3yt
(55%). Tlpu nanpHelmel nepepadOTKe Ma3yTa IOJYYarOT €Ile HEKOTOPOe KOJIMYECTBO OCH3WHA
(60% ot maccel Maszyta). PaccumraiitTe mMaccy OeH3uWHA, KOTOpPBIA OyAeT moiydeH w3 HedTu
maccoit 200 kr.

HaszBanue Tembl 4.1 Kinaccudukanms, HOMEHKIaTypa v CTpOEHUE
HCOPTraHNYCCKUX BCIICCTB

Pesynbrar 0OydeHus KnaccudpunupoBarh  HeopraHumueckue  BelIeCTBa B
COOTBETCTBHH C UX CTPOCHHUEM

OO1u1re KOMIIETEHINN OK 01 OK 02 [IK 5.7
3ananue 1. BeiGepure OKCH/IBI u3 CIIEAYIOLINX
BEIIECTB.
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H.SO. SO;

Fe,0s

CO, H.SiO; CaCos Cao CO,

SiO, NaOH

Al(OH):

Mn.0O, FeO SO, N.Os Na,O

3amanue 2 OTHecHuTe TPUPOAY OKCHUI0B. OTBETHI 3aITUIIIUTE B TAOJIHILY.

Na:O SO, K:0 CuO CrO; Mn.0O;, SiO; N.Os
Ca0o SO; P,Os FeO MnO AlLO; BeO Fe,0;
OCHOBHbIE KUC/IOTHbIE amdoTepHble
3amanue 3. HazoBuTe OKCUABI.
1 sapuanr 2 BapHaHT 3 BapuanT 4 sapuanr
Mn, O, Ag. 0O Cr .0s N O;
Na. O Ca0o Li .O SO;
CO; N .0 Fe .0s BaO
PbO, Cu; 0O Cl .0, 60)
BeO SO; FeO Sno;
N ,0; Zn0 Cl,0 Al ,0;
SeO:; CuO CrOs CO:
P 20; NO, MgO NO
SO, Cro; P .05 BeO
Ha3Banue tembl 7.1 Knaccudukanus, cTpoeHue 1 HOMEHKIaTypa
OpPraHUYeCKUX BELIECTB
PesynbTar 0OyueHus Knaccudurmposars OpPraHUYeCKUe BEIIECTBa B

COOTBECTCTBHH C UX CTPOCHUEM

OO01LIMe KOMIIETEHIIUU

OKO01 IIK 5.7

1 3aganue
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1. Hanmummre cTpykTypHbIe POpMYITBI COSTUHEHHM 110 MX HA3BAHUSM:
a) 2,5-TuMeTHIIreKceH-3;

0) 2-MOHOMETIII-3,5- TUTTPOITMITHOHAH;

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

r) 2,3-1UXJI0OpPreKCaHoBast KUCIIOTa;

1) 2 - aMuHOOYyTaH.

2. Hanmummre cTpykTypHBIC (DOPMYIIBI BCEX COSAMHEHHI COCTaBa:

a) CeHiz;

0) CsH;10OH;

B) CsH11NOs.

3. "Tperuii muiHun"

a) aJIKMH, HUTPOCOCTNHEHMSI, aJTKEH.

OTBeT: HUTPOCOETUHEHUS

0) OyTeH-2, meHTeH-3, OyTaHalb.

OtBet: OyTaHab

B) ICHTHH-1, TIeHTagueH-2,3, ICHTaH.

OTBeT: NeHTaH

4. [onOepute K TEKCTy MPABWIBHBIA TEPMUH OMpPEICICHUS MOHSTHS:
) ORI - BEIIIECTBA, OJMHAKOBBIE TI0 COCTaBY, HO Pa3HBIE 110 CTPOSHUIO.

0) e - 3TO PAIl COEAUHEHHH, CXOIHBIX MO CBOEMY CTPOCHHMIO U XMMHYECKUM CBOMCTBaM,
KOTOPBIC OTJIMYAIOTCSI IPYT OT JIPyTra MO COCTaBy MOJICKYJI Ha OJHY WJIM Heckobko rpynn CHo.

B) ............. - OTO U30MCEPLBI, OTINYAOIIHUECS ITOPAAKOM COCANHCHUA aTOMOB.

) 3) N MPEICTaBIseT CO0O0M COBOKYITHOCTh HECHCTEMATUYECKHX HCTOPHUYECKHU
CJIIO’KMBIIMXCS HA3BaHUW OPTraHMYECKUX COCTUHEHUN.

,Z[) ......... - 9TO MBJICHHUC CYIICCTBOBAHUS BCIICCTB, HUMCHOIIUX OI[PIHaKOBBIﬁ KQ4eCTBEHHBIA U
KOJIMYECTBEHHBIN COCTAB, HO PA3JIMYHOE CTPOCHHE M pa3HbIC CBOWCTBA.

OTBeT: U30Mephl, TOMOJIOTUYECKUIN psAll, CTPYKTYPHBIE M30MEpPHI, TpaBUalbHas HOMEHKJIATypa,
u30Mepusl.

5. BecraBuTh nponyIieHHbIE CII0BA B TEKCT

BreiOparb  camyio  JUIMHHYIO  YIJICBOJOPOJHYIO  L€Mb W HPOHYMEpOBAaTb  aTOMBI

(yrnepona)B Heli. Hymepanuio HauWHAIOT ¢ TOTO KOHIIA IIETH, K KOTOpOMY OJIMKe
CTOUT (papuxan). Ha3BaTe pagukansl B ( andasutHom) mopsanake. Ilepen
Ha3BaHMEM KaXKIOro pajauKajia yKas3aTb (HOMep) aTOMOB YIJIEpOJa, C KOTOPBIMHU
CBSI3aHbI TAKUE PAJUKAIIbI.

6. BeiOpaTh mpaBUIIbHBIC YTBEPKICHUS:
a) [luc-TpaHc-n3omepus xapakTepHa i COEAUHEHUH, COJIEpKAIUX ABOMHYIO CBSI3b WIIH LIUKJI.

6) M3omeps! - BemiecTBa, OAMHAKOBBIE TI0 CTPOECHUIO, HO pa3HbIE TI0 COCTABY.
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B) CTpyKTYypHBIMH Ha3bIBAIOTCS N30MEPHI, OTIUYAIOIINECS TOPSAKOM COSTUHEHHS aTOMOB.

r) ATOMBI B MOJIEKYJIaX COEUHEHBI APYT C APYTrOM COTJIACHO UX BaJIEHTHOCTH.

OtBet: ABI'

7. YKaxuTe, KaKie U3 MEePEUNCIIEHHBIX COSIMHEHHI SBIISIOTCS OPraHnYECKUMHE:
a) NaxSOs3; 6) C3Hg; B) CoHsBr; 1) CO»?
OrtBer: 0,8

8. HazoBuTe MpuBEACHHBIE HUXKE YIIIEBOJOPOABI 110 MEX TyHapoaHoi HomeHkatype [UPAK:

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

CHas

CH;

CH;-CH;-C - CH-CH;0OH

CH; CH;

CH; - CH; CH; - CH;

|
CH,~C - C — CH-CH, - CHs
o

CH; CH; CH;

CH;

CH; -C - CH-CH; - CH: - COOH

CH;

2 3apaHue

1. Bemegutre dopmyny BemectBa, conepxkamero 82,75% yrmepoma u  17,25% Bomopona.
OTtHocuTeNnbHAS MJIOTHOCTD napoB 3TOTO BelIeCcTBa 1o BO3IyXY paBHa
2.
Hano (yrneBomopom)

m(BemecTBa) =4,21

m(CO2) =132

m(H20)=54r

D posn. (BemecTBa) = 2,9
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BriBecTu MOJIEKyIApHYIO (DOPMYITy BEIIECTBA.
2. BeiBenute hopmyity BemecTBa, coaepxkariero 81,8% yrnepona u 18,2% Bogopona. OTHOCUTENBHAS
IJIOTHOCTH MApOB 3TOr'O BEUIECTBA MO BOJAOPOAY paBHa 22.

Hano (yrieBoaopon)
m(BemectBa) =4,3T

m(COz)=13.2r
m(H>0)=0,7r
Du2 (BemmecTBa) = 43
BriBecTu MOJIEKyIApHYIO (hOpPMYITy BEIIECTBA.
3 3apanue
1. Cepoyraepon comepxur 15,8% yriepona mo macce. KakoBa mpocreiimias ¢popmyiia 3T0ro
BeniecTna’?
2. Copepxkanue yriepona B yrieBojgopone coctaBisier 83,33%. IlmotHOCT, mMapoB
coeuHEeHUs 1o Bogopoay — 36. KakoBa Monekymnsipaas popmyna yriaeomopoaa?
3. Hekotopass kucimota coaepkut Bomopoa (2,2%), won (55,7%) u xucnopon (42,1%).
Onpeaenurte NpoCTEHIIyI0 POPMYITy STOM KUCITOTHI.
4. TInoTHOCTBH MapoB MO BO3yXy HeKoToporo ankana 4,414. Kakosa ¢opmya ankana?
5. Coxrmm 7,2 T yraeBonopoaa. IlnotHocTs ero mapoB mo Bojopony coctasiser 36. B
pe3yabTare peakiuu obpazoBasiock 22 T okcuaa yriaepona (IV) um 10,8 r Bomsl. Kakosa
MoJieKyJIsipHas (opMyIia coeuHeHus?

HaszBanue Tembl 7.1 Knaccudukanms, ctpoeHrne 1 HOMEHKIaTypa
OpPraHn4YCCKUX BCIICCTB

Pesynbrar oOyueHus Knaccudumnuposars OpraHUYEeCKHE BEIIECTBA B
COOTBCTCTBHUU C UX CTPOCHUCM

OO01LIMe KOMIIETEHIIUU OK 0l [IK 5.7

3anaua 1. ['a30Bast cMech CONEP>KUT 3TaH, 3TUJIEH U aueTwieH. Kak goka3aTh npucyTcTBUE B
JTAHHOM CMECH KaXJ0ro u3 ra3oB? Hamumure ypaBHEHUS HEOOXOAMMBIX PEAKITAMN.

3amaua 2. Bblgenute B 4YMCTOM BHUIE KOMIIOHEHTBI CMECH, COCTOSIIEH W3 aleTUJIeHa,
nporieHa 1 npomana. Hanummre ypaBHEHUS! HEOOXOAUMBIX PEaKIui.

3anaua 3. U3BecTHO, uto 1,12 11 (H.y.) CMECH alleTUJIEHa C 3TUIIEHOM B TEMHOTE MOJIHOCTHIO
cBs3bIBaeTcs ¢ 3,82 mur Opoma ( = 3,14 r/mi). Bo ckosibko pa3 yMEHBIITUTCS 00BEM CMECH TIOCTIEe
MPOITyCKaHUs €€ Yepe3 aMMHUaYHBIN PacTBOp OKcuja cepedpa?

3amaua 4. ['a3, BBIICTUBIIMICS TIPH CTOPAHUU CMeCH OCH30J1a M ITUKIIOTeKCeHa, TTPOITYCTHITN
yepe3 u30bITOK OapuToBoi Bonbl. Ilpu sTom momyumnu 35,5 T ocanka. Haiiaure mporeHTHBINA
COCTaB MCXOHOM CMECH, €CJIH TAKOE XK€ €€ KOJMYECTBO MOoKeT obectBeTuTh 50 T pacTBopa Opoma
B TETPaXJIOpUJE yIiepoia ¢ MaccoBOi foiei bpoma 3,2%.

3agavya 5 Hanumure ypaBHEHHS XMMHYECKHX PEAKIMM, MOATBEPKIAIONIUX F€HETHYECKYIO
CBSI3b MKy KJIACCAMU OPTaHMYECKUX COSAMHEHMIA B cxeme 6. Pesynprar obcyauTte ¢ coceoM 1o
napre.

AnkaHbl — Anbaernabl
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CH. + 0O, KaT. — + H.O

Anbaernabl — Kap6oHoBble KUCNOTbI

+ Ag,0 t, aMMUAYHBIN p-p — + 2Ag]|

CnupTtbl — Anbaernabl

CH,—CH,-OH + CuO t— + Cu + H.O

Anbpernabl — CNnMpTbl

+ H, t, KaT. — CH,-CH,—~OH

Cnuptbl — MNanoreHnpounssBoAHbIE Yr1IeBOAOPOAbI
ManoreHnpomsBoaHble yrnesoaopoabl — CnuMpTbl
AnkaHbl — NanoreHnpousBoAHbIe yrieBoaopoabl
FanoreHnpousBoAHbIE YrNeBoAopPoAbl — AJIKaHbl

AnkeHbl — NanoreHnpousBoAHbIe yrieBoaopoabl
ManoreHnpousBoAHble yrnesoaopoabl — AJIKEHbI

3anava 6 3anuIINTE ypaBHEHUS PEAKLMN, WITIOCTPUPYIOIUX CIEAYIOLINE NEPEXOIbL:
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I +

a) Fe — FeCl, — Fe(OH); — Fe,0;, — Fe — FeSO; —
—> Fe(OH), — FeO — Fe;
6) S—> S0, —> S0, —> H,S0, —> 80, — S;

BaSO,
B) N,— NH; — NO—> NO, — Hfos-—> NO, —> Ny;

NaNOg4
r) Si — 8i0, — Na,Si0; — H,Si0g — Si0, — 8Si —
— Mg,Si — SiH, — SiO0,;
! ]
x)Na —> Na,0, — Na,0 —> NaOH —> Na,CO; —
—> NaHCO;—> NaNO; — NaNO,.

3anava 7 3anuIuTe ypaBHEHUS peakLUi, WUTFOCTPUPYIOLIUX CIIEIyIOIINE IIPEBPALLCHUS:

o
H
0
—> Ol 0 — C,H.OH — C,H,;
0—C,H,
0
6) C— Al,C;— CH,— CH,0H — H—C___ —
H
) 00
OH <
8) C —> CaC, —* C,H,— CO, —> C,H,,0, — C,H,OH —>
20

3amaua 8 Onpenenure MIOTHOCTh METaHa M0 BOJAOPOLY.
3agaya 9 Onpeaenure MIOTHOCTh MPOMUIIEHA 10 TEIIHIO
3anaga 7 OnpenenuTe MIOTHOCTH TAPOB 3TAHOJIA O BO3AYXY.

2.1.3. IIpaKkTHKO-OPUEHTHPOBAHHBIE 3aIaHUSI

HpaKTI/IKO-OpI/ICHTI/IpOBaHHBIC 3aJaHusA (KaK TCOPETUUCCKHUC,

TakK

nu

pacyeTHbIE), HAIPaBJICHbl Ha Pa3BUTUE PE3YJIbTATOB O0YyUYEHHS OCHOBHOI'O MOYJIS
(pazaenbl: «OCHOBBI CTPOCHHMS BelleCTBa», « CTPOCHHE U CBOWCTBA HEOPraHUUECKUX
/ ~ opraHWYecKMX  BemecTB», «KuHeTWyeckme W  TEPMOAMHAMHUYECKUC
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3aKOHOMEPHOCTH IPOTEKaHUSI XMMUYECKUX PEaKLUi», «JlUCIIEpCHBIE CUCTEMBI») U
BBISIBJICHUE XUMUYECKOM CYIIHOCTH OOBEKTOB IPHUPOJBI, IPOU3BOJACTBA U ObITa, C
KOTOPBIMU YEJIOBEK B3aUMOJICHCTBYET B MPOILECCE NMPAKTUYECKOW JEATEIbHOCTH
(IpUKIAAHON MOYJIB).

[TpakTKO-OpUEHTUPOBAHHBIE 3aJlaHus MOJKHO OIpEAEINTh Kak
[e1arornyecku nepepaboTaHHbIl (parMeHT NpO(EeCCUOHAIBHON AESTEbHOCTH
cnenuanucta. OHM  pa3palaTelBarOTCS Ui NPOBEPKUM 3HAHMUW M yMEHUH
oOy4aromuxcsl 1eWCTBOBAaTh B IMPAKTUYECKUX, HETUIUYHBIX, IKCTPEMAIbHBIX H
Apyrux cutyauusax. Ilpy  u3ydeHum JOUCHMIUIMHBI «XHUMHS»  [PAKTHUKO-
OpUEHTUPOBAHHbIE  3aJaHUsl  NPUMEHSAIOTCS Il aKTUBU3aUMU  y4eOHO-
MO3HABATENIBbHOMN 1€ATEIHHOCTH 00YUYaIOLIIXCS.

Hassanue Tembl 1.2 Tlepuonuueckuii 3axoH u Tadbnuua J.1.
MenneneeBa

Pesynbrar oOyuenust | XapakTepu3oBaTh XHWMHUYECKHE JJIEMEHTHI B
COOTBETCTBHH c ux MOJI0KEHUEM B
MEePUOANYECKON CUCTEME XUMHUYECKUX PJIEMEHTOB
J.1. MenneneeBa

OO01Me KOMIIETEHIINT OK 01

1. Pacnpesenenue 3JI€KTPOHOB B aTOME IO 3HEPreTUYeCKUM ypoBHsM 2, 8, 4. Onpenenure,
Kakoil 310 3nemeHT. [IpuBeaute Gopmysbl €ro BHICIIETO OKCHIA, THAPOKCHIA M BOJIOPOJHOTO
CO-€IMHEHUs.  YKaKHTe  Xapaktep coeauHeHuil. [lpuBenure  ypaB-HEHHS  peakiui,
WUTIOCTPUPYIOIINE CBOWCTBA ITUX COCAMHEHUM.

2. HanumuTte ypaBHEHHMSI peaklui allOMUHUA CcO cieayro-uMu BemectBamu: Cl2, O2, S.
Jnst KaKI0M peakliy COCTaBbTE SJIEKTPOHHBIN OallaHC, YKAKUTE OKUCIUTENb U BOCCTAHOBUTEIIb.

3. C xakuMu W3 MEPEYUCIICHHBIX BEIIECTB OyneT B3amMmojaercTBoBaTh okcui docdopa (V):
HCI, Ba(OH)2, SO2, H20, Li20? Ilpu-Beaute ypaBHEHHsI BO3MOXHBIX PEAKIIMHA B MOJIEKYJISIPHOM
Y MOH-HOM BHJIE. YKaXXHUTE XapaKTep KaxkJ10T0 OKCH/IA.

4. IlpuBenure ypaBHEHUsl PEAKIUNA, C TOMOIIBI0O KOTOPBIX MOKHO OCYIIECTBUTH CJIEAYIOIINE
MIpeBpaILeHUS:

Ca — Ca0O — Ca(OH)2 — CaCO3 — CaO.

HasBanue TemMbl 42  OU3NKO-XUMHUYECKHE CBOUCTBA
HEOPraHUYECKUX BEIIECTB

Pesynbrar oOyuenust | YcraHaBimBaTh 3aBUCHUMOCTh busuKo-
XUMHYECKUX CBOWCTB HEOPTaHWYECKUX BEIIECTB
OT CTPOEHHUS aTOMOB M MOJEKYJ, a TaKXe THIa
KPUCTAJUINYECKOMN PEIIETKN

OO0111e KOMIIETEHITNNA OK 01, OK 02 IIK 5.7

1.Hanucatp ypaBHEHUsI XUMHUUECKUX PEAKLUH, K OYKBaM I' M ] COCTaBUTh HOHHBIE ()OPMBI:
a) H2SO4 + Mg 6) NaxO + HBr B) HoSO3 + CaO r) CaCOs + HCI 1) AICI3 + AgNO3
e) Ba(OH), + SiO>
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2. OcyIecTBUTh MEPEXOIbl: KATMi — OKCHJI KK — THIPOKCH]I Kamus — Cylbdar Kanus

3. 3amaga: CKOJIBKO KI' HATpus MOTpeOyeTcs JUIsl peaKIMH B3aWMOJCUCTBUS ¢ 16 KT cephl,
coaepxaieit 25% npumeceit, eciu cxema peakuuu: Na + S — NaxS

4. HamncaTh ypaBHEHUS] XUMUYECKUX PEAKIINi, K OYKBaM T U ]| COCTABUTh HOHHBIE ()OPMBI:

a) H>SO4 + Mg 6) Na>O + HBr B) H>SO3 + CaO r) CaCOs + HCI 1) AICl3 + AgNO3

e) Ba(OH), + SiO»

5. OCyIecTBUTh MEPEXOIbl: KATUi — OKCHJI KK — THIPOKCH]I Kamus — Cylbdar Kamus

6. 3amava: CKOJIBKO KI' HATpHs MOTpeOyeTcs IS peakuy B3auMoJeicTBus ¢ 16 Kr cepsl,
conepxaieit 25% npumecei, eciu cxema peakuuu: Na + S — NaxS

Hassanue tembl 4.3  Vpentudukanus HEOPraHUIECKUX
BELIECCTB

Pesynbrar o0yuenuss | OGOCHOBBIBATH  3HAUYEHWE W MPUMEHEHUE
HEOPTraHWYECKUX  BEMIECTB B  OBITOBOM U
IIPOU3BOJACTBEHHON JIESTEIIBHOCTH YEJIOBEKa HX
(UBUKO-XUMHUYECKMMU CBOMCTBAMU

OO01Me KOMIIETEHIINT OKO01TIK 5.7

1. Hanucare xumuueckue (GoOpMysbl BEIIECTB, HAXOAALIMXCS B Tpex Kosbax, eciu: 1)
pacTBOp W3 MEPBOI KOJIOBI OKPAITMBACT TUIaMsI B )KEJITHIN, a U3 BTOPOH — B (PHOJICTOBBIN IIBET; 2)
Mpu HarpeBaHuu oOpasma w3 TpeThbed KkoiaObl ¢ NaOH mosBuics 3amax ammuaka; 3) mpu
npunuBanuu pactBopa AgNO3 Bo Bcex oOpasmax BbINTATX OCAJAKK OCNIOro IBEeTa, MpPUYEM B
oOpasiie u3 TpeTheil KOIObI 0CaIOK PACTBOPHIICS MpH T0O0ABICHUH BOABL; 4) n0OaBICHUE pacTBOpa
BaC12 coco6cTBOBaNO BHIMAICHUIO OEBIX OCAJKOB B 00pasiiax U3 BTOPOH U TpeThell Kouod; 5)
npunuBanue pactBopa HC1 npuseno xk OypHOMY BBIAETICHHIO ra3a B 00pasle U3 BTOPOM KOJIOBI,
IIpUYEM 3TOT ra3 BbI3Bal noMyTHeHHe pactBopa Ca(OH)2. OTBeT moATBEpAUTH ypaBHEHUSMU
COOTBETCTBYIOLIMX PEAKLU B MOJIEKYJIIPHON M MOJICKYJISIPHO-UOHHOM (popme.

2. B uerbipex kombax 0€3 3TUKETOK COAEP)KATCsl PACTBOPHI CIECAYIONIUX BELIECTB: COJITHOM
KHCJIOTHI, XJIopuia 6apus, cyibdata kanus, Gocdara kanus. VIcmoap3ys TOMOJTHATEIBHO PACTBOP
AgNO3, onpenenuth, B KaKOM HIMEHHO KOJIOE COEPIKUTCS KKI0€ U3 YKa3aHHBIX BemecTB. OTBET
MOATBEPAUTH YPAaBHEHUSAMHU PEAKIUI B MOJIEKYJIIPHOU U MOJIEKYJISIPHO-UOHHON (hopMe.

3. B maTe npoOupoK, coaepikamux pacTBOpsI XjaopuaoB kanus, menu (1), 6apus, anroMuHus
u xene3a (III), no6aBunu pactBop NaOH. Yka3zaTh, B KaKMX MMEHHO NMPOOHPKAX HAXOIMIUCH
TaHHBIE COJIM, €CIIM B MepBOM MpoOupKe BBINAI OCAJOK OENOoro IBeTa, B YETBEPTOM — roixy0ooro
I[BETa, B MATOH — Oyporo IBeTa, a BO BTOPOM U TpeThel ocaaka He oOpazoBasiock. [Ipu momontu
KaKOro peareHTa MOXHO OIPEENIUTh COCTAaB COAECP)KUMOTO BTOPOU M TpeTheil mpobupok? OTBer
MOATBEPAUTh YPABHEHUSIMU COOTBETCTBYIOIIMX PEAKUUNA B MOJEKYISPHOW M MOJEKYJISIPHO-
HWOHHOH dopme.

4. B mate nmpoOUpOK, colepkKalux pacTBopsl cyibdaros Harpus, mapranua (II), mean (II),
amomuuuss U xpoma (III), moGaBunu pactBop NaOH. VkazaTh, B Kakoi HMEHHO MpoOOHpKE
HAXOJUTCS KaX/1asl COJb, €CIIM B YETBEPTOM MPOOHPKE BBINAN OCAIOK roJdy0oro 1BeTa, B TPEThen
— CHHEBAaTO-Ceporo LBETa, B IEPBOH U MATOM NMpoOHpKax — OEJIOoro I[BeTa, MPUYEM OCAIOK B IATOM
npoOupke pactBopuiics mpu nobapneHun u30biTka NaOH, a Bo BTOpod mpoOupke ocaaka He
oOpa3zoBasioch. OTBET MOATBEPAUTH YPABHEHUSIMH COOTBETCTBYIOIIMX PEAKIINI B MOIEKYJIIPHON U
MOJICKYJISIPHO-MOHHOU (hopme.
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HaszBanue tembl Paznen 5. Kunernueckue 1 TepMOIMHAMUYECKUE
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peakiuit CKOpOCTh XMMUYECKHUX PEAKIUH.
XUMHYECKOE PABHOBECHE

Pesynbrar o0yuenusi | OO0CHOBaHWE UW3MEHEHHUS CKOPOCTH TEUCHHUS
XUMUYECKUX  peakuuid, HX  O0OpaTUMOCTH.
Oc00EHHOCTH XMMUYECKOTO PAaBHOBECHSI.

OO01me KOMIETEHIINN OK 01, OK 02 IIK 5.7

3aganue Nel. (2 6amia)

[IpennoxuTe criocoObl YCKOPEHUS Pa3NioKEHUsT OBITOBBIX OTXOAOB, UCIIOJIB3Ys N3yUYEeHHBIC
BaMH (paKTOPHI, BIUSAIOIINE HA CKOPOCTh XUMHYECKOU peakiuu. OTBET 000CHYyHTE.

3apanue Ne2. (2 Gamia)

[IpoBenuTe mOMa MPOOIEMHBINA YKCIIEPUMEHT

Kymnute B aniteke pacTBOp MEpPEeKUCH BOAOPOJa. Bo3bMHUTE KyCOYEK OTBAPHOTO KapTOQes
U KycoueKk chlporo. Ha kaxknmplii HamelTe HEMHOTo TepeKkucH Bojopoaa. Uro HaOmomaere?
[Touemy? IlonbITaiiTech OOBSICHUTH HAOIIOJaeMBbIE.

3aganue Ne3. (2 0as1a)

3HaHWE BIUSHUSA PA3TUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIUU IIHUPOKO
MIPUMEHSAETCS B NMPOMBINIEHHOCTH. Hanmpumep, nepBast cTagusi MOIMY4YEHUs CEPHOM KHCIOTHI B
MIPOMBIIIIJICHHOCTH - O0KUT JKEJIE3HOT0 KoTdeaaHa

4FeSz )+ 1102r) = 2Fe203(1B) + 8SO02(r) 1+Q

[Mpennoxute MuHUMYM 2 (pakTOopa, KOTOPHIE MOTIU OBl YBEIHMYUTH CKOPOCTh XUMUYECKON
peaxuuu.

3aganue Ned Ikcnecc-Tect (5 6a/110B)

1) 3auem Ham omMa Hy>keH xoJaoAmIbHUK? (C TOUKM XUMUKA)?

2) Tlouemy B I1TaOOpPATOPHBIX YCIOBHSIX JUIsI MPOBEACHUS PEAKIUU THIPOJHM3a Caxaposbl
pacTBOp HYXKHO KHUISITUThb, a B MHUIIEBAPUTEIHLHOM TpakTe 3Ta peakuus uaer mnpu t 36,6 °C u
ropaszo osicTpee?

3) IoueMy CKOPOCTh peaKi[iy TOPEHHUS BEIIECTB B KUCIOpOIe Oobiie, ueM B Bo3ayxe? (B
BO3/yX€ KHUCI0poaa Bcero 21%, cooTBeTCTBEHHO B yUCTOM O BEIIECTBO cropaet ObIcTpee. )

4) Ha xakoMm MpUHIMIIE OCHOBAaHO TYIICHHE KOCTpa pPa30OpachIBAHHEM TOPSIIUX APOB?
(CxopocTh ropeHHMs TeM BbIIIe, 4YeM Oonblie V M MEHbIIe S TMOBEPXHOCTH CrOpacMoro
Marepuana.)

5) JKene3o okucnseTcs U Ha BO3/yXe, U B Kuciaopoze. [lodyeMy OHO ropuT B KUCIOpOAE U
He roput Ha Bo3ayxe? (KoHueHTpauus KuUCI0poaa B BO3AYXE HHMXKE, YEM B YUCTOM KHCIIOPOJE,
JUTSI OKUCJICHUS €T0 XBATa€eT, a JJIsl TOPEHUsI- HET.)

3apanme Ne5. (5 GamioB)

Haiite xapaktepuctuky peakuu 2502 +0, «2S05 +Q:

a) 110 YHCITy U COCTaBY MCXOJHBIX BEUIECTB U MPOAYKTOB PEAKIUU (PEaKLIMs COCUHEHNUSA);

0) 1o TermoBoMyY 3P QEKTy (3K30TepMUUECcKas);

B) I10 M3MCHEHHIO CTeIICHEH OKHCICHUS (OKUCITUTEIIFHO-BOCCTAHOBHUTEIIHHA);

T') 110 UCIIOJIB30BAHUIO KaTaau3aropa (KaTaIuTUIecKasi);

1) TI0 HaIpaBJeHUIo (oOpaTumas).

6.B cTopoHy Kako# peakuu Npou30UIET CMEIICHUE PABHOBECHS B CIEAYIOIIUX CUCTEMAX:
1) 4HCl+ 02 « 2H>0+2Clz, AHyp. < 0,

2) 3A([{) + Or) & C(r) + ZP(F), AHx.p.Z 34,55 K/

IIpU: &) YBEJIMYECHUU JABIICHUS;
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0) yBenudeHn#n 00BEMa;

B) YMEHBIICHUU TEMIIEPaTyPhl:

7. Kak HYXHO U3MEHHUTH JaBJeHHE, 00bEM, M KOHIICHTPALMU PEearupyromux BEIIeCTB B
cucteMe COn+H:0) o COxrn+Hor) ,aT100BI  YBENIWUYWUTH BBIXOA MPOAYKTOB pPeakiuu?
Omnpenenure 3HaKk AH oOpaTHOW peakmuu, €Ciu W3BECTHO, YTO MPHU YBEIUYCHUH TEMIIEPATYpPhI
paBHOBECHE CMECTUIIOCH BIIPABO.

Kak nmoBnusieT Ha paBHOBECHE CIIEAYIOIIUX PEAKIUN:

2Hxr+Oxr) o 2H20), DHxp = — 433,6 x/l]oc;

CaCOs3)  CaOx)+COxry, AHxp= 179,0 ke

a) MOBBIIIEHNE TEMIIEPATYPHI;

0) MOBBIIICHUE JABIICHU?

OTBET NOSICHUT.

8. [Touemy npu U3MEHEHUU JaBIICHUS cMenaeTcs paBHOBecHE
cuctemsl 2H>0 + 02 - 2H>0 u He cMeniaeTca paBHOBecHe cuctembl N2 + 02 « 2NO? Hanucatb
BBIPA)KEHHE [ KOHCTAHTHI PABHOBECHS KAXKJI0M U3 JAHHBIX CUCTEM.

Hassanue TeMbl 7.3  Wpentudukaius opraHM4eCKUX BEIIECTB,
WX 3HaYCHHE U PUMEHEHUE B OBITOBOM U
MPOU3BOICTBEHHOM

JIEATEIILHOCTH YeJIOBEKa

Pesynbrar o0yuenusi | OOOCHOBbIBATh  3HAUYEHHE U MPUMEHEHHE
HEOPraHWYEeCKUX  BEHIECTB B  OBITOBOM U
POU3BOJICTBEHHOM JEATEIbHOCTH YEJOBEKa HX
(U3UKO-XUMUYECKUMU CBOMCTBAMU

OO01mMe KOMIIETEHIINNA OK 01, OK 020K 04 TIK 5.7

1. KapOokcurepanusi

A 3HAaKOMO JIM BaM TOHSTHE «KapOokcuTepamnusi»? B TepaneBTHUECKUX HENsIX
UCIIOJB3YIOT ra3zoo0pa3zHoe BemiecTBo. [1o 3Tol mpuyuHE MOJ00HYH0 METOIAUKY
Ha3bIBAIOT «Ta30BBIMM YKOJIAMH». JTa METOJWKA HCIOJB3YyeTCS I JICUEHUs
CEepACYHO-COCYAUCThIX  3a00JI€BaHMI,  TOBBIMIEHUS  AIACTUYHOCTH  KOXKH.
[ToBblllIeHHE COJIEpIKAHUSI ITOTO Ta3a B KPOBU TOBOPUT O HEKAUYECTBEHHON (DYHKIIUU
kpoBu. CaMO€ yJIUBUTEIBHOE, YTO OHO HCIIOJB3YETCS B TBEPAOM BHUJE B IMHUIIEBOU
MPOMBINIUICHHOCTA JIII  XPAaHEHUS W TIEPEBO3KH TMPOIYKTOB: PBIOBI, Msica,
MOPOKEHOTO.

3aganue

Bbi0epuTe 01H NPABUJILHBbIN OTBET:

1. O xakoM BelIecTBE UIET peUb?

A) yrieKucibIi ra3

b) xucnopon

B) ammuak

2. KakuMu XMMHYECKUMU CBOMCTBAMU 00/1aJ1a€T 3TO BEILIECTBO?

A) KHCJIOTHBIMH

b) ocHOBHBIMU
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B) amdoTepupiMu

3. C yeM MOKeET BCTynaTh BO B3auMOielicTBUE?

A) ¢ BOJOI, OCHOBHBIMU OKCHJIaMH, LIETIOYaMHU, HEKOTOPBIMHU COJISIMHU

b) ¢ BozIOM, KUCTTOTHBIMU OKCHAAMHU, LIEI0YaMU, HEKOTOPBIMU COJISIMU

B) ¢ Bogoi1, KUCTOTHBIMU OKCUAAMHU, KUCIIOTAMH, HEKOTOPBIMHU COJISIMU

4. C moMOoIIIbI0 KaKOT'O BEIIECTBA €I0 MOXKHO OOHAPYKUTh?

A) dbenondranenna

b) 6pomHOi#1 BOBI

B) u3BecTkoBOI BOJBI

5. [IpuBenute GhakThl, KOTOPHIE JOKA3BIBAIOT OTPHUIIATEIIBHOE BIUSHUE 3TOTO
rasa Ha JKeJIyJOYHO-KUIIIEYHbIA TPAKT YEJIOBEKA.

2. lloBapeHHas1 COJIb

N3BecTtHO, uyTO B Mupe AoObBaetcss mnpumepHo 100 MWUTMOHOB TOHH
MOBAapEHHOW conuM B Toja. Ha mnuiueBble HYXAbl PacXOAyeTCs OKOJIO OJHOU
YETBEPTOM 4aCTH ATOro Kojauuyectsa. Kyna ke uuer ocranbHas coJib?

[ToBapeHHasi coOJib COBEPIIEHHO HEOOXOAMMAa MPHU TMPOU3BOJCTBE MACHBIX U
pPBIOHBIX ~ KOHCEPBOB, OHa MCIOJIb3YEeTCSI B  METaJUIypruueckod  OTpaciu
MPOMBIIIJICHHOCTH, TNPU OO0pabOTKE MEXOB M pa3IUYHbIX KOX, B IPOIECCEe
MPUTOTOBJICHUS MbUIa, WAET IS T[OJYy4YeHUS KaJbI[MHUPOBAHHOW  COJbI,
npuMensiercs B Meauiuue. OCHOBHOM MOTPEOUTENb COMM — XUMUYECKasi OTpacib
MPOMBINIUICHHOCTU. B 3TOi 0051acTH MCIOJIB3yeTCsl HE TOJIBKO caMa COJib, HO H
AJIEMEHTHI, COCTaBJISIIONIME €e. B mpoliecce 3leKkTponn3a ee pacTBOpa MOITy4YaroT
XJIOp, BoAopoa u enakuil Hatp. M3 pacTBOpa €IKOro HaTpa MHOJIy4aroT TBEPAYIO
menoub — kaycTuk. CoeInHsIsE BOJOPO/I C XJIOPOM, MOJYHaIOT CONSHYIO KUCTIOTY.

3ananue: cocTaBbTEe YPABHEHHSI, ONMMCAHHBIX B TEKCTE PeaKIIUii.

3. AuetwieH

OnHUM U3 caMBbIX PacpOCTPAHEHHBIX CIIOCOOOB CBAPKU IJIABJICHUEM SIBJISIETCS
razoBasi CBapka, KOTOpasi MpPOU3BOAUTCA C OOpa30BaHMEM TIa30BOr0 IJIAMEHU B
KaHaJIax CBapo4HOU ropenku. OOpa3oBaHHUe ra30CBAPOYHOTO TUIAMEHH HEBO3MOXKHO
0e3 rasa anermwieHa. TeXHUYECKHU alleTUIICH MOIy4aloT U3 KapOuaa KaJlbLus.

3aganmne

1. OObsacuure, kakod (U3MUYECKUN T[IOKa3aTellb IO3BOJIAET HCIOJIb30BAThH
alETUJICH JIJIsl CBAPOUYHBIX padoT;

2. CocTaBbTE ypaBHEHHE PEAKIMU MOJIYUEHUS AllCTUIICHA,;

3. CocTaBbTe ypaBHEHHE PEAKIIMU TOPEHUS AllETUIICHA;

4. Boiuuciaure 00bEM alleTUIIEHA TOJYYEHHOTO M3 KapOuJa KajbI[Usi Maccou
128 1, comepxarniero 5% mnpumecel, eciau BbIXOJ alleTuiieHa coctaBisieT 80% ot
TEOPETUYECKH BO3MOKHOTO.

4. MoJs1o4Hasi KHCJIOTA

[IpoMexyTOUYHBIM MPOAYKTOM OOMEHA y TEIUIOKPOBHBIX >KUBOTHBIX SIBJISIETCS
MOJIOYHAsI KMCJOTA. 3amax 3TOW KHUCJIOThI KPOBOCOCYIIME HACEKOMBIC YJIABIUBAIOT
Ha 3HAYUTEIbHOM PACCTOSHUU.

3aganmne

1. I[Touemy HacexkoMbIe (KOMaphl) OBICTPO HAXOSAT CBOIO KEPTBY?

2. YcranoBute GopMyITy MOJIOYHON KHCJIOTHI, KOTOpAsk IOMOTAEeT HACEKOMBIM
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HaxOJIUTh TEIJIOKPOBHBIX YXUBOTHBIX, €CJIM MAaCCOBBIE JIOJM JJIEMEHTOB B HEW
cocTaBisaoT: yriepoaa — 40,00%, sonopona — 6,67%, kucinopona — 53,33%.

3. CocTaBbTe CTPYKTYpHYIO (hOpPMYITy MOJIOYHON KHCIOTHI. Ha3zoBuTe KUCIOTY
o HomeHknarype MIOITAK.

4. Ha ocHOBaHMH CTPOEHHMS MOJIOYHOW KHUCJIOTBHI CHAEJIaliTe BBIBOJ O €€
XUMHUYECKUX CBOMCTBAX.

5. Haiinure B UWHTEpHETe WIM JPYyrUX HWCTOYHUKAX WHPOPMAIUIO O
MIPUMEHEHUU MOJIOYHOU KUCIOTBHI.

2.1.4. 3aganusi 1a60paTOPHBIX PadoT

JlaGopatopHble pabOTHI SIBIAIOTCS Ba)XKHOM 4YacThi0 y4eOHOTO Mpoliecca IIo
IUCHMIUIMHE U CHOCOOCTBYIOT (OPMHUPOBAHUIO Yy OOYyYaloOlUXCs YMEHHUU
UCCIIEIOBaTh XMMUYECKHE NPOIECChl W SBIEHUS (IJIAHUPOBATh W IPOBOAMTH
XUMHUYECKHUE SKCIIEPUMEHTHI, HCCIEN0BaTh BEIIECTBA M MPOBEPSITh THIIOTE3bI,
o0pabaTbIBaTh U MUHTEPIIPETUPOBATH PE3yNIbTaThl IKCIIEpUMEHTOB). JlabopaTtopHbie
paboThI MO XUMHUH MPETyCMOTPEHBI B KaXIOM pa3ziesie OCHOBHOTO U MPUKIIAJHOTO
MoyJien (Tabi. 2).

Ta6nuna 2. JlabopatopHbie pabOThI 110 XUMHUH

Paznen JlaGopaTopHas padora

Pazoen 2. Xumuueckue peaxyuu | Jlabopamopnan paboma 1. « Peaxyuu
2uopouU3a»

Paznen 3. Ctpoenue u Jlabopamopnas paooma 2. « Ceovcmsa
CBOMCTBA HEOPTaHUYECKHUX Memanios u Hememauio8»
BEIIECTB
Pazoen 4. Cmpoenue u Jlabopamopnasa paooma 3. «Ilonyuenue
CBOUCMBA OP2AHUYECKUX SMUNEeHA U U3YUEHUE e20 CBOUCTE»
sewecms
Pazoen 5. Kunemuueckue u Jlabopamopnasa paboma 4 «H3yuenue
mepMoOUHAMUYECKUe BIUAHUS PASTUYHBIX (PAKMOPOB HA cMeujeHue
3AKOHOMEPHOCMU NPOMEKAHUS | XUMUYUECKO20 PABHOBECUsL»
XUMUYECKUX peaKyuli
Pazoen 7. Kauecmeennvie Jlabopamopnas paboma 11. «Onpeoenenue
pearyuu 0OHaApPyHCeHUs CO0ePIUHCAHUSL YeTIeKUCTI020 2a3a 8 B030YXe
Op2aHUYeCKUX U noMeweHUsl IKCNpPecc-memooom»
Heop2aHu4yecKux euecms

OobopynoBanmne JjJadoparopuu M padoyMx MecT Ja0OpPaTOpHMM: MEH3YPKH,
MUTNETKU-KaNeIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, MPEIMETHbIE U TOKPOBHbBIE
CTEKJa, IUIAHIIETHl JUIs KamledbHBIX peakuuii, ¢uiabTpoBaibHas Oymara,
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IPOMBIBAJIKA, CTEKJISIHHbIE MPOOUPKHU, PE3UHOBBIE MNPOOKU, (OHAPUKH, HAOOP
PEaKTUBOB, CTEKJISTHHBIC MaJIOYKU, IITATUBBI JJII NMPOOUPOK; MEpPHBbIE MUIMHAPHI,
BOPOHKU CTEKJISTHHbIE, BOPOHKU JeNuTeabHble UuiauHapudeckue (50-100 wmm),
CTYIIKH C TECTUKOM, (apopoBble HalllKh, MUHUETHI, (GUIBTPHl OyMakHbIE, BaTa,
MapJisi, 4aCOBBIE CTEKJIA, JJICKTPOIUIUTKH, JIA0OPATOPHBIC IITATHBBI, CIIUPTOBBIC
TOPEJKH, CIUYKH, MPUOOp I TOJIYYSHHS Ta30B (MM MPOOHMpKa ¢ Ta300TBOTHOM
TpyOKOIi), JAep)KaTeau s TMPOOWPOK, CKISHKUA [JIsl XPAaHEHUS PEaKTHBOB,
paszaatouHble JOTKU; xuMmudeckue crakansl (50, 100 u 200 mun); mmarenu; NUHIETHI;
TUTENIbHBIE MIMIIIBI; CEKYHIOMEpPHI (TaiiMepsl), MepHbIe mpolOupku (Ha 10-20 mu) u
MepHble KoJiObl (25, 50, 100 m 200 wmu), BomsHas OaHs (WM TEpMOCTAaT),
CTEKJISIHHBIE TAaJO4YKH; KOHHMYECKHe KoJIObI s tutpoBanus (50 u 100 wmu);
WHJMKATOPHBIE TIOJIOCKM JJis ompeneneHus pH u crangapTHas HHAUMKATOpHAs
HIKajia; YHUBEPCAIbHBIN HHAUMKATOP; nunetku Ha 1, 10, 50 ma (unu go3aropsl Ha 1,
5 u 10 mu), OropeTku AJis TUTPOBaHUSA, MeAuIMHCKue mmpuibl Ha 100-150 mo,
71a00paTOpHbIE W/WIM aHAIMTHYECKUE BeChbl, pH-MeTphl, CymmibHBIN miKad, U Ip.
nabopatopHoe 000pyI0BaHUE.

[IpuBenem mnpumepsl Ja0OpaTOPHBIX paboT mo pazaeny 2 «XUMHYECKUE
peakiun» u pasaeny 4 «CTpoeHue U CBOMCTBAa OPraHMYECKUX BEIIECTB».

Paszpnen 2. Xumudeckue peakumnu. Jlaboparopnas padora 1. «Peakuun
THAPOJIH3a»

HazBanue teMsbl Tema 2.2. «DNeKTpoIUTHYECKAS JUCCOLUALINS U
WOHHBIA 0OMEH»

Pesynbrar o0yuenust | CocTaBniATh ypaBHEHUS XHMHUYECKHUX pEaKLUUu
MOHHOTO OOMEHA C y4YacTHEeM HEOPTaHWYECKUX
BELIECTB

OO01111e KOMIIETEHIINHA OK 01, OK 04

a) chopMyIupyiiTe 1eb TNIAHUPYEMOTO SKCIIEPUMEHTA;

0) 00OBACHHUTE, KAaKOHM MPOIECC HA3bIBAIOT THAPOIN30M, KAKOW OH OBIBACT;

B) OOBSCHHUTE, KaKHe CYIIECTBYIOT CIIOCOOBI JOKA3aTeIbCTBA CYIICCTBOBAHUS THIAPOIN3a
HEOPTaHMYECKUX M OPraHUYECKHUX BEIICCTB;

') 0OBSCHHUTE, KaK COCTABIISICTCS YPAaBHEHHE THIPOJIN3A;

1) o0bscHUTE, uyTo Takoe pH? Kak 3aBUCHT HaHHBIA MOKa3aTeidb OT KUCIOTHOCTH WIU
OCHOBHOCTH CpeJIbl PacTBODPA;

€) OOBSICHUTE XO/I BBIMOJTHEHHSI SKCIIEPHUMEHTA 10 PEIICHUIO KAYeCTBCHHBIX 33]1a4;

’K) TIEPEYUCITUTE OCHOBHBIE ACTEKThI COOIIOJCHUS TEXHUKU OE30MacHOCTH Mpu padboTre ¢
arpecCUBHBIMU peareHTamMH (FMAPOKCUI HATPHUS).

Oo6opynoBanmue u nocyaa PeakTusBbl

1. CrekisiHHBIE IPOOUPKU 1.  PacrBop NaOH
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2. IllTaTuB ais mpoOupok 2. PactBop Na,SO4
3. PactBop AICI;
4.  PactBop Na,COs
5. PactBop Cu(OH),
6. KucioTHO-OCHOBHBIN MHAUKATOD

AJITOPUTM NIpoBeeHus onbiTa Ne 1

Bonpocs! u 3axanus

3apanue Ne 1. B Tpex mpoOupkax moa
HOMEPaMH HaXOSTCs pAaCTBOPHI TPEX COJICH:
XJIOpHU/1a AIIOMUHUS, Cylib(aTa HAaTpus,
kapOoHara Hatpus. He monb3ysce npyrumu
pEeaKTUBaMU, ONIPEICTUTE COCTAB KaXK IO
MIPOOHUPKH.

1. JlaTb 00OBsICHEHHE TPOBECHHBIM OTBITAM.
2. CocTaBUTh ypaBHEHUS PEaKIUH,
NPOTEKAIOIIUX B TPOOHPKE B MOJIEKYIISIPHOM U
MOHHOM BUJaX.

AJITOPUTM NPOBeAeHHsl OnbITa Ne 2

Bonpocs! u 3axanus

3apanue Ne 2. Uto mpou3onaeT, eciu
OXJIaZIUTh PACTBOP KapOOHAaTa HATPUS WIH
N00aBUTh K HEMY TUIPOKCH] HATPHs?

1.1. Hanute B mpoOupky 1-2 Mt pacTBopa
KapOoHaTa HaTpHsl.

1.2. OnycTuTh NpoOUPKY B CTaKaH C OYCHb
XOJIOTHON BOJOU WJIA CHETOM.

1.3. IIpoBeputs cpeny pacTBopa npu
MOMOIIY KHCIIOTHO-OCHOBHOT'O MHUKATOPA.
1.4. 1o6aBUTH K pacTBOpY KapOoHaTa
HATpUs TUAPOKCHU] HATPHSL.

1. Kakol nHauKaTop JTydllle UCIOIb30BaTh ISt
olpezeNeHus Cpesl pacTBopa?

2. CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS
XUMHYECKHUX PEAKLU, B MOJIEKYJISIPHOM U
MOHHOM BUJaX.

AJITOPUTM NIpoBeieHust onbiTa Ne 3

Bonpocs! u 3axanus
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3apanue Ne 3. [IpoGieMHBIN OTIBIT.

1.1. B onny mpoOupKy ¢ pacTBOpOM
cynbdara meau (II) mprmuth pacTBOp
TUAPOKCH/IA HATPUSL.

1.2. Bo BTOpY10 MPOOUPKY C paCTBOPOM
cynbdara menu (II) mpunute pacTBop
KapOoHaTa HaTpHsl.

1.3. CpaBHHTB LIBET 00pa3yIOLINXCS
0CaJIKOB.

1.4. OGpaTuTh BHUMaHKE HA BBIJCICHUE
ra3a B OJHOW U3 TPOOUPOK.

1.5. Onpenenuth, OTKyJja MOKET
BBIICIISITHECS DTOT ras3?

1.6. ITpoBepuTh Ka4E€CTBEHHBIN COCTAB raza
TOPSIIIEH JIYYUHKOM.

1.7. OOBSCHUTH IPOUCXOISIIICE SBICHUE.

1. CocTaBUTH COOTBETCTBYIOIINE YPABHEHUS
XUMHYECKHUX PEAKLU, B MOJIEKYJISIPHOM U
MOHHOM BHUJaX.

AJroputm nposeeHust onbita Ne 4

Bonpocsl u 3a1anus

3ananue Ne 4. [Ipo6iieMHBIN OTIBIT.
1.1. K pacTBOpy X/10pHaa anrOMUHUS
MIPUJIMTH PacTBOP KapOoHATa HATPHSI.

1. OOBACHUTH IPOUCXOASAIIICE SIBJICHUE.

2. CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS
XUMHUYECKHUX PEAKIINii, B MOJIEKYJISIPHOM U
MOHHOM BHUJaX.

3. OTBETUTH HA BONPOCHI.

Jnst yero B MEAUIIMHCKOW MPAKTUKE
UCIIOJIB3YIOT PACTBOP MUTHEBOM COIBI JIsI
MOJIOCKAHUS MPU BOCTIAJIUTEIIbHBIX
3aboneBanusax ropiaa’? Kakoa posnb rugponuza
B nnpupoje? [loueMy pacTBOp Mbljia IEHUTCS B
Bozae?

1. Ilpoananu3upoBaTh COOTBETCTBUE MOJYUYEHHBIX PE3YyJIbTAaTOB TUIAM Tuaponu3a. CaenaTh

COOTBCTCTBYIOIINEC BHIBOABI.

2. CdopmynupoBaTh BBIBOABI O 3aBHCHUMOCTH THIIA TUAPOJIM3a U KUCIOTHOCTH CPEJIbI

pacTBopa.

Paznen 4. ®Du3nko-xuMuyecKHe CBOiCTBAa HEOPraHUYECKUX BellleCTB.

JlaGopaTopHasi pa6ora 2. «CBoiicTBa METAJLJIOB»

Ha3sBanue TemMbl 4.2

DU3NKO-XUMHUYECKUE CBOUCTBA
HEOPraHNYECKUX BEILIECTB

Pesynbrar oOyueHus

YcranaBnuBaTh
XUMHUYECKUX CBOMCTB HEOPraHWYECKUX BEIIECTB
OT CTPOCHHSI aTOMOB M MOJIEKYJ, a TAKXX€ THUIIa
KPUCTAJUIMYECKON PEIIETKH

3aBUCUMOCTDB (I)I/IBI/IKO-

OO01me KOMIETEHIINN

OK 01, OK 02 IIK 5.7
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Obopyoosanue: TaTUB C TPOOUPKAMH.

Peakmuegpl: pacTBOp LIMHKA XJIOPUAA, KYNpyM cysibdara, IIoMOyM XJIOpHaa, TUIIOMOYM
HUTpaTa, KyInpyM HATPATa, XJIOPUAHONW KUCIOTHI, CyIb(paTHONH KUCIOTHI, ME/lb, INHK, CBUHEII.

C npaBuiaMy TEXHUKH 0€3011aCHOCTH 03HAKOMIICH:

TMOAITUCh

Xox padoThI:
Omnsit 1. Cpasnenue xumuueckou akmusHOCMU MEMAN08.
A). Bo3epmure aBe npobupku. B mepByto gonelte 2 M1 pacTBOpa COJIM ITUHKA, BO BTOPYIO

npobupky 2 miu pactBopa coiau menu (II). B mepByro mpoOHMpKy MOJIOKUTE KyCOUYEK MEIH, BO
BTOPYIO — LIUHK.

Habniooenusa:
3anuwume xumuueckyo peakyuio 8 MOJEKVIAPHOU hopme u UOHHOU (hopme

B). Bo3emure nBe umcteie mpoOupku. B mepByro HamedTe 2 M pacTBopa ILTIOMOyM
HUTpaTa, BO BTOPYIO — CTOJIBKO ke pacTBopa Kynpym (II) Hutpata. B mepByto nmpobupky omnyctu
KyCOYEK M€Y, BO BTOPYIO — KyCOYEK CBUHIIA.

Habnwooenus:

3anuwume xumu4eckyro peakyuro 8 MOJeKYIAPHOU popme u UOHHOU hopme

OnbIT 2. Bo3oeticmsus memanios ¢ pacmeopamu KUCJIOM.
BospMmem Tpu umcThie TIpoOMpKH. B mepByro mpoOHWpKY OMyCTHM KYyCOYEK MEIH, BO

BTOPYIO — MarHus, B TPEThIO — IIMHKA. B KaXXayro mpoOUpKy HalbeM 1o 2-3 My pa30aBI€HHOTO
pacTBopa cynb(paTHOM KHCIOTHI.

Habniooenusa:

3anuwume xumuueckyo peakyuio 8 MOAeKYJISAPHOU (opme 1 UOHHOU (hopme
OnbIT3. B3aumooeticmeue Memaiiog ¢ 6000Il.

Bosbmute Tpu uyncThIX mpoOHpkH. B mepByro omycTuTe Kycodyek Meau, BO BTOPYIO —
MarHusi, B TPEThIO - IMHKA. B Kaxay1o u3 npoOupok HajleiTe 1Mo 2 M BOBI.

Habnwooenus:
B Tex npoOupkax, rae He MPOU30IUI0 HUKAKKX U3MEHEHHH, HarpeiTe.

Habniooenusa:
3anuwume xumuueckyo peakyuio 8 MOJEKVIAPHOU hopme u UOHHOU (hopme

CnenaiiTe 001U BLIBOI:

Kakue xumuueckue ceoticmea memannog 6vl paccmompenu 6 xode J1abopamopHoil
pabomot?

Paznen 5. CkopocTh XUMHYECKHUX PeaKIuii.
XuMHYeCKoe paBHOBeCHE
JlaGopaTopHnasi padora 4. «CropocTh XuMH4YeCKUX peakuuii. CMenienue
XHMHYECKOr0 PABHOBECHSI»

HazBanue tembl Tema 5. CKOPOCTh XMMHUUYECKUX PEAKIUN.
XHUMUYECKOE PABHOBECHUE

Pesynbrar o0yuenusi | OO0OCHOBaHME W3MEHEHHUSI CKOPOCTH TEUYEHUS
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XUMHYECKUX  peakluud, UuX  OOpaTUMOCTH.
Oco0eHHOCTH XMMHUYECKOTO PABHOBECHS.

OO01me KOMIETEHIINN OK 01, OK 021IIK 5.7

Heo0xoaumblie NpuOOPHI U PEAKTUBBI: ITATUB C MPOOUPKAMU, 3KUM JIJIS
mpoOupok, ropeinka, pactBopsl FeCl;, KCNS, K,Cr207, H,SO4, KOH, pacTBopbI
fona u Kpaxmajsa, KpucTtajndeckuil heHondTaaerH.

ITopsaIoK BBINMOJHEHUS PA0OTHI
OnbIT 1 BausHue KOHIEHTPALNUN pearupyoniX BEIecTB Ha XUMUYECKOE PaBHOBECHE
B sToMm ombiTe n3ydaercs oopatumast peakius Mexxy pactBopamu xiopuaa sxenesa(Ill) FeCl3 u
ponannna kanuss KCNS. PacTBop npuobperaet KpacHyr0 OKpacKy BCIIEACTBHE 00pa30BaHUs
ponanua xxeneza(lll) Fe(CNS)3.
[To U3MeHeHNIO MHTEHCUBHOCTH OKPALTUBAHUS PAaCTBOPA MOXKHO C/IeTIaTh BBIBOJ 00 M3MEHEHUHU
koHueHtpanuu Fe(CNS)3, a, 3HauuT, ¥ 0 CMEIIEHUH PaBHOBECHS 0OPAaTHUMOTO MpoIiecca.

1 B mpoOupky BHecute 1o aBe-Tpu kamiu pactBopoB FeCI3 u KCNS. OtMmeTrsTe mpoucxosimnme
WU3MEHEHUS.

2 JloBemuTe 0OBEM TMMOJYYEHHOTO pacTBOpa NPHOIU3HTENbHO 10 2/3 mpobupku. JIErkum
B30QJITPIBAHNUEM TE€pEMENIaliTe pPacTBOp JO OJHOPOJHOTO OKpAIIMBAHHUS W pa3JeUTe €ro Ha
YEeThIpe TPOOUPKH.

3 B oxny u3 npobupok no kamsiM g06asste pactBop FeClI3, Bo Bropyto — pactBop KCNS, B
TPEThIO — HECKOJIBKO MUKpoiimnarenei kpucrammuyeckoro KCI 1o mosiBieHus BUAUMBIX
n3MeHeHul. MI3MeHeHre MHTEHCUBHOCTH OKPAIIMBaHUs PACTBOPOB JIETKO 3aMETUTh CPABHEHHUEM C
OKpacKOHW pacTBOpa B YETBEPTOU MPOOHPKE.

4 Pe3ynbTaThl HAOJIIOICHUH 3aHECUTE B TAOIUILY.

Ne . 3Mmenenre HTHTEHCUBHOCTU Hanpasnenue cmenienust
JlobGaBisiemblii peareHT
OKpalIBaHUs pacTBOpa paBHOBECHSI
1 F6C13
2 | KCNS
3 | KCl

5 3anumute ypaBuenue peakuuu Mexay FeCI3 u KCNS, cocraBbre
BBIPaKECHHE KOHCTAHThl PABHOBECHS ITOW PEAKIUH.

B BbIBOJax OTMEThTE, B KAaKOM HAalpaBICHUM CMEIAETCS PAaBHOBECHE IPHU YBEIWYEHHUH
KOHIIeHTpauui ucxoausix BemecTB? [Ipoaykros? [laiite 0ObsSCHEHHE TOMY SIBJICHUIO C TOUKU
3penus npuHuuna Jle [larense. Biauser nu u3MeHEHHWE NAaBJICHUA Ha CMELICHHE PABHOBECHS B
UCCIIEyeMOH cucTeme?

OmnbIT 2 BiysiHue cpesibl Ha CMELIEHHE XUMUYECKOT0 PABHOBECHUS

B pactBOpax, comepxkaiimx mecTUBAJICHTHBIN XpoM, ycTaHaBiuBaeTcsa paBHoBecue 2CrO 2— + 2—
4 + 2H 2 Cr207+ H20 xpomar-uoH OuxpomMar-uoH (KENTHINA) (OpaHkeBbI) M3meHeHuHe
KOHLIEHTpaLluu MOHOB Bojopoaa H+ cMemiaer 3To paBHOBECHE.

1 B nmpobupky nmomectute 5-6 xarmens pactBopa K2Cr207.

2 K »TOoMy pacTBOpy IO KarjisiM J00aBIIHTE KOHUEHTPUPOBAHHBIM pacTBOp INENOYM U
Ha0 oAl Te N3BMEHEHHE OKPACKH.

3 Koraa pacTBop CTaHeT >KENTHIM, J00aBbTE MO KAIUISIM KOHIIEHTPUPOBAHHYIO CEPHYIO KHCIIOTY U
HaGmronaliTe mosiBjieHHUE OpaHKEBOM OKPACKH.

4 OnbIT MOXKHO MOBTOPATH HECKOJIBKO pa3. CrenaiiTe BHIBOJ O BIUSHUM KHCIOTHOCTH CPEJbI Ha
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YCTOMYUBOCTH XpOMAT- U OMXpOMaT-HOHOB.

OnbIT 3 BausiHue TeMiepatrypbl HA XUMHUECKOE paBHOBECHE
[Ipu B3aumozeiicTBUU Hola ¢ KpaxMajaoM o0pa3yercsi CHHEee BEIECTBO CIOXKHOTO COCTaBa
(flomokpaxman) Moa + Kpaxmall 2 HOoJoKpaxMal

1 B npobupky Haneilite 3—4 M1 pacTBopa Kpaxmaia u no0aBbTe 2-3 Kamiu pacTBopa iona (1o
MOSIBIICHUSI CHHEH OKPACKH).

2 Harpeiite mpoOupKy U HabI0JaiiTe M3MEHEHNE OKpaluBaHus pactBopa. Oxyaaute npoOupKy
BOJIOH, OTMETHTE MPOUCXOISAIIINE U3MEHECHHSI.

4 Cnenaiite BbIBOJ O TerioBoM 3¢ dekre AH peakiun oOpa3oBanus HogokpaxMana. IK30- UIH
SHIOTEPMHUYECKUM SIBIISICTCSI ATOT Tporiecc?

JlaiiTe 0OBsICHEHHE 3TOMY SIBIICHHIO ¢ TOUKH 3peHus npuniuna Jle [arense.

Pasnen 7. CTpoeHue u cBOWCTBAa OPraHN4YecKuX BemecTs. JlabopaTopHas
padora 3. «IlosyuyeHue 3TUJIeHA U H3Yy4Y€eHHE er0 CBOHCTB»

Haszsanue TeMbl Tema 7.2. «CBoiiCcTBa OPraHUYECKHUX
COCIMHEHUI»
PesynbTar oOyueHust | YcTaHaBiuBaTh 3aBUCUMOCTh buznko-

XUMHAYECKUX CBOWCTB OPraHUYECKUX BELIECTB OT
CTPOECHUS MOJIEKYJ

OO01mMe KOMIIETEHITNA OK 01, OK 020K 04 TIK 5.7

1. Bonipocsl 1u1s 1onmycka K 1adopaTopHoii padore

a) chOpMyJIMPYHTE LIEIb MJIAHUPYEMOTO SKCIIEPUMEHTA;

0) 0OBSICHUTE, K KAKOMY KJIACCY OPIraHUYECKUX BEIIECTB OTHOCUTCS 3TUJICH;

B) OOBSCHMTE, KAaKUMHM XMMHUYECKMMH CBOMCTBaMM O0OJIaAarOT BEILECTBA
JAHHOTO KJlacca, KakKhe KadeCTBEHHbIE peakUMM JJIs UuX OOHapyXeHHUs
UCIIOJIb3YIOTCS;

') OOBSICHUTE, KAaK MOXHO MOJTYYUTh BEIIECTBA JAHHOTO KJIacca COCIUHEHUH B
1a00pPaTOPHBIX YCIOBUSIX;

1) OOBSICHUTE, U3 YETO COCTOUT MPHUOOP AJIs OTYyUEHUS Ta30B;

€) MePEYUCINTE OCHOBHBIE ACIEKThI COOMIOACHHS TEXHUKU 0€30MacHOCTU MpHU

padore ¢ JIBXX  (3TMNOBBIM  COUPT),  arpecCUBHBIMH  peareHTaMu
(KOHLIGHTpUpOBaHHAsi ~ CepHas  KHUCIOTa),  HarpeBaTeIbHBIMU  MpubopamMu
(cnupTOBKA).
2. IIpoBenenne onbITOB
O6opynoBanne u nocyna PeakTuBbl
1. CrekisiHHBIE IPOOUPKU 1. Konuentpupoanssliii pactBop H,SO,4
2. IllTaTuB nmst mpoOUpOK 2. DTUJIOBBIN CIIUPT
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3. CnuprtoBka

3. PactBop KMnO4

4. Crnnuku

4. bpoMHas Boja

5. Ilecok

AJITOpUTM NpoBeaeHusi onbiTa Ne 1

Bonpocel u 3axanust

1. ITomy4uTh 3THIEH ACTUAPATALIMEN ITUIOBOTO
CHUpTa, 0OHAPYKUTH €r0, U3yUYUTh €0 CBOICTBA.
1.1. B npoGupky HaauTh 2—3 MJI TUIOBOTO CITUPTA
¥ OCTOPOKHO 100aBUTH 6—9 M
KOHLIEHTPUPOBAHHOW CEPHOU KUCIOTHI. 3aTeM
BCBIIIaTh HEMHOT'O NPOKAJIEHHOTO MeCKa (IECOK WIIH
MEJKUE KyCOYKU MeM3bI BBOJAT AJISL TOTO, YTOOBI
MIPEAOTBPATUTH TOJYKH KUJKOCTU IPU KUTIEHUN).
3aKpbITh NPOOUPKY MPOOKOI € Ta300TBOIHOM
TpYOKOI1, 3aKpENUTD €€ B IITATUBE U OCTOPOIKHO
HarpeTh COACPIKUMOE NMPOOHPKH (prc. 1)

CH,

Br,  KMnO,

1.2. OCTOpOXKHO, pPABHOMEPHO HATPETh CMEChH.

1.3. B npyryro npoOupky Haneite 2—3 mi
pa30aBIEHHOTO pacTBOpa lepMaHraHaTa Kajusl, u
MPOMYCTUTE YEPE3 HErO ras.

1.4. B tpeThio npobupKy HAIUTH 2—3 M OpOMHO#I
BOJIbI, OITYCTUTh Ta300TBOAHYIO TPYOKY 710 JTHA 3TOM
MPOOUPKHU U TIPOITYCTUTH Yepe3 OPOMHYIO BOTY
BBIICJISIONIMICS Ta3.

1.5. BeIiHYTh ra300TBOJIHYIO TPYOKY U3 pacTBOpa U
MOBEPHYTh €€ OTBEPCTHEM KBEPXY, MOIKEUb
BBIJICIISIOIINICS ra3 (puc.2).

1. Uto mpoucxoaur B
npobupke? Uto
Habmomaere?

2. K kakomy Tty
XUMHUYECKUX PEaKui
OTHOCSITCS 3TU
nporiecchl? Kak
Ha3bIBAIOTCS ?

3. Kak meHsieTcst okpacka
pactBopoB? [louemy?

4. KakuMm 1iaMmeHeM
roput sTusieH? [louemy?
5. CocTaBUTh ypaBHEHUS
MPOTEKAIOIINX
MPOILIECCOB.
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C.H;OH (aruno-
BBIM CIIPT)

H,S0;

3. O0padoTKa pe3yJbTATOB ONBITOB

1. Tlpoanamu3mpoBaTh COOTBETCTBUE IMOJYUYEHHBIX PE3yJbTaTOB CIOCOOAM
MOJYYEHHS] HEMPEACNIbHBIX YTIEBOJOPOJOB psina 3TuwieHa (ankeHoB). Crenathb
COOTBETCTBYIOLIMI BBIBOJI.

2. ChopmynunpoBath BbIBOJ O (PU3UKO-XMMHUYECKUX CBOMCTBAX 3TUJICHA.

3. CpopmynupoBaTh BEIBOJI O CIIOCOOaX OOHAPYKEHUS ITUIICHA.

Paznen 7. CTpoeHue u CBOMCTBA OPraHn4ecKux BemecTs. JJabopaTopHas
pabora 4. «Onpenenenne coaep:KaHus yrieKNUCJI0ro ra3a B Bo3ayxe
NMOMeIleHUsI IKCIPECC-METOT0M»

Haszsanue tembl 7.3  Wnentudukanus opraHn4ecKuX BEIIeCTB,
UX 3HaU€HHUE U IPUMEHEHHE B OBITOBOM U
MIPOU3BOJICTBEHHOU

NEATEIbHOCTH YEJIOBEKA

Pesynbrar oOyuenust | YcranaBimBaTh 3aBHCUMOCTh bu3uKo-
XMMHUYECKUX CBOMCTB OPraHUYECKHX BEIIECTB OT
CTPOEHHUS MOJIEKYJI

OO01me KOMIIETEHITNNA OK 01, OK 020K 04 TIK 5.7

s onpenenenus konnentpanuu CO2 B Bo3yxe pa3pab0OTaHO HECKOJIBKO METOIOB, HO
B CAaHUTAPHON MpPaKTHKE HambOoJee MIMPOKOE MPUMEHEHHE HaIled MOPTATUBHBIA SKCIPECCHBIN
meron Jlynre-llekkennopda B mogudukarmu J1.B. [Ipoxopora.

[IpyHiMn MeToJa OCHOBaH Ha IPONYCKAaHUM HCCIENLyEMOIO BO3JyXa 4Yepes
TUTPOBAHHBIM PAcTBOP YIJEKUCIOrO0 HATpusi B MpHUCYTCTBUU (eHondTanenHa. [lpu stom
npoucxomut peakuuss Na2CO3+H20+CO2=2NaHCO3. PactBop ¢eHondranenta, KOTOPHIHA
MMeEeT PO30BYIO OKPACKy B INEJIOYHOU cpene, mocie cBsa3biBanus CO2 obecriBeunBaeTcs (Kucias
cpena).

AHaJm3 uccjienyemMbixX npood
[lepen anamu3oMm BO3AyXa TOTOBAT pPa0OYM pPacTBOP YIVIEKHCIOIO HATPUS C
koHueHTpauuei 0,1 M nyTtem pa3BeneHus crangaptHoro pactsopa Na2CO3. [{ns aroro x 2 mi
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crangaptHoro pactBopa Na2CO3 mnpuOaBisior 8 M JUCTWIIMPOBAHHOM Bonbl. PacTBop
TIIATEIbHO MEepeMelunBaioT, nodasmsor 2-3 kammu 0,1% pactBopa ¢enondranenna. PactBop
MEePEHOCAT B CKISHKY (puc. 1) miu B mmpur (puc. 2). B mepBoM ciydae K IJIUHHON TpyOKe
CKJITHKU-TIOTJIOTUTENSE C YTOHYEHHBIM HOCHMKOM IPHCOEAMHSIOT PE3UHOBYIO IPYIy € KJIAllaHOM
WA HEOOJIBIINM OTBEPCTHEM. MeIJIEeHHO CKUMasi U ObICTPO OTITyCKasi rpyllly, IPOJyBarOT 4epe3
pacTBop HcciaenayeMblii Bo3ayX. Ilocne xaxmoll NMpoayBKH CKISIHKY BCTPSIXMBAKOT ISl MOJHOTO
nornomieruss 6 CO2 u3 mopuuu Bo3ayxa.

Jlna orpannyenus nocrymuieHus CO2 ¢ BO3yXOM BO BPeMsI BCTPSIXUBAaHUS CKIISIHKU Ha
KOPOTKHI KOHEIl CTEKJISHHOW TpyOKM CKJISIHKM-IIOIJIOTMTENsI Ha/JEBalOT PE3MHKY, Ha KOTOpOH
buKcupyercs 3axK1M.

Puc. 1. — IIpubop ans onpenenenus konnentpauuu CO2 no Jlynre-Llekkennopdy a —
pe3WHOBas TpymIia s MPOJYBKHM BO3/AyXa C KIamaHOM; O — CKISHKa C PacTBOPOM COIBI U
dbeHondTanenna

Puc. 2. — Hlnpun ans onpenenenus koHueHTpauun CO2

Bo Bropom ciydae B mmpui, HamoidHeHHBIH 10 mu pabodero pactBopa COIBI C
dbeHondTanenHoM, AepKa €ro BEpPTUKAIHHO, HAOMPAIOT MOPIMIO0 MCCIEIyEMOTO BO3AyXa. 3aTeM
SHEPTUYHBIM BCTpsixuBaHueM (7-8 pa3) BO3AyX MPHUBOIAT B KOHTAKT C MOTJIOTUTENIEM, ITOCIIE YETro
BO3/IyX BBITAIKHMBACTCSI W BMECTO HEro HaOWpaeTcs OJHa 3a JIPYroil MOPIHH HCCIETYEeMOTO
BO3[lyXa JI0 TOJHOIO OO0ECIBEUMBAaHUSA pacTBopa B Immpuile. CYUTAIOT KOJIUYECTBO OOBHEMOB
(mopuuii) BO3myXa, MOMIeANNX Ha 00eCIBEUNBaHUE pacTBOpa.

AHanmu3 BO3JlyXa MPOBOJSAT B NOMEIIEHHMM W (WJIM) 3a MpeJeiamMu IOMEIICHUS
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(atmoctepHbIii Bo3ayx). PesynbraT paccuumThIBalOT MO OOpaTHOW MPOIMOPIMH HAa OCHOBAHUHU
COIOCTABJICHUSI KOJMYECTBA H3PACXOJIOBAHHBIX OOBEMOB (MOPIMIA) TPyII WIM IINPHIEB U
koHneHtpauuu CO2 B armocheprHom Bo3ayxe (0,03 %) M B KOHKPETHOM HCCIIEIyEMOM
nomelneHuy, rae onpenenserca konuentpauusa CO2. Conepxkanue yriekucioro rasa ( CO2 C
%) BeraucisioT 1o Gopmyne: ma CO V'V C =0,03[2 , rae 0,03 — conepkaHue yriaeKUCaoro ra3a
B aTMmocdepHOM Bo3ayxe, %; Va — o0beM arMoc(hepHOro BO3JyXa, MPOLIEIIIErO Yepe3
HOMJIOTUTENb, cM3 ; VII — 00beM BO3yXa MOMELIEHHS, IPOIIEAIIET0 Yepe3 NOrJIOTUTENb, CM3 .

[lo mosyueHHBIM pe3ylnbTaTaM JAENaloT BBIBOJ O COOTBETCTBUM TNpo0 BO3ayxa
CaHUTAPHO-TUTHEHNYECKUM HOPMaM M OLICHUBAIOT Ka4e€CTBO BO3/yXa B IOMEILECHNUN

2.2. OueHoyHble cpeacTBa PYO0eKHOr0 (TEMATHYECKOIr0) KOHTPOJIA IO
AMCHMIITIMHE «XAMUA»

Py6exHblif (TeMaTHUeCKUii) KOHTPOJIb MO JUCHUIUIMHE «XUMHS» MPOBOAUTCS
B (hopMe KOHTPOJBHBIX PabOT MO paslenaM OCHOBHOIO MOAYJSI HAa OTAEIbHBIX
3aHATHUAX, KEHCOB U yu4eOHO-UCCIIEJOBATENBCKUX MPOEKTOB.

2.2.1. KoHnTpoJbHbIe padoThI O pa3aejamM

KoHTposibHble pa0OThl MO XUMHUU KaK OILICHOYHBIE CpEICTBAa PYOEKHOTO
KOHTPOJISl 3aBEpIIAIOT H3yueHue | wim 2 TeMaTHYEeCKUX pa3/ielioB OCHOBHOTO
MOJTYJISL.

Paznen 2. Xumunueckue peakuuu. KonTposbHasi padora «CrpoeHue

BelIECTBA U XHMHYIECCKHUEC PECAKITUN»
3aoanue 1. Tecm ¢ 6bib0poM 00HO20 8epHO20 Omeema
1. O mpoCTOM BEILIECTBE, a HE O XUMUYECKOM JIEMEHTE KUCJIOPO]I UAET PE€Ub B BBIPAKEHUU:
A) BCceM XUBBIM CYIIECTBAM JJIS IbIXaHHUsI HEOOXOIUM KUCIIOPOT;
b) xucnopo BXOIUT B COCTaB IVIMHBI U MECKA;
B) xucinopoa BXOIUT B COCTaB BOJIbI;
I') kucnopo1 BXOAUT B COCTaB OKCHUJIOB;
2. GunbTPOBAHUEM MOYKHO PA3JAEITUTh CMECH, COCTOSIITYIO:
A) 13 BoJIBI M caxapa; B) u3 6ensuna u BOIEI,
B) u3 pacTtutenbHOro Macia u BOJbI; I') 13 rauHE 1 BOABI
3. ®duzndeckoe ABJICHUE — 3TO:
A) lN'openue cBeun; b) mouepHeHne MEIHOM MIIACTUHBI IPU HATPEBAHUU HA OTHE;

B) 3amep3anue BofbI; I') npoTyxanue siina;

4. CrakaHn, TBO3]b, JIOJKKa, TPOOHUPKA OTHOCSITCS K:

A) BelecTBaMm; b) uzmueckum sBIeHUSIM;

B) dusnueckum tenam; I') xuMHuYeCKUM SIBIICHHUSAM

5. CnoHOE BEIIEeCTBO — JTO:

A) BozIOpOT; b) comsanas kucnora; B) cepa; I') kucnopog;
6.0THOCHTENBbHAS MOJICKYJISIpHAsl Macca HanOOIbIIas y BemeCTBa ¢ (hOPMYIIO:
A) NHs; b) N2Os; B) NOg; I') NaNOs;

7. 3amucy 4N o3HaAJaeT:

A) 2 MOJIEKyJIbI a30Ta; b) 4 monexynbl a3oTa;

B) 6 atroMoB a3o0Tta; I') 8 aromoB a3ora;

8.Cepa mposBiIseT HAUOOJBIITYIO BAJICHTHOCTh B COSAMHEHUH C (DOPMYIION:
A) HsS; b) SO; B) SO3; I') Na,S;

9. MaccoBas nois kuciaopoja B cynbdare Hatpus NaxSO4 paBHa:

A) 22.5%; Bb) 45,1%; B) 32,4%; I') 56,2%
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10. Bomopo KoTu4ecTBOM BEIIEeCTBA 5 MOJIb (H.y.) 3aHUMAET 00BEM:

A) 11,2 m b) 112 m; B) 89,6 x; I') 22,4 n;

11. ®opMyJibl OCHOBHOTO OKCH/JIA, KUCIIOTHOT'O OKCH/1a, KUCJIOTHI, COJIM COOTBETCTBEHHO
3amucaHbl 0] HOMEPOM:

A) CaO, CO, ,HCI, NaCl; b) CuO, SiO; ,NaNO3z, Mq(OH) 2;

B) FeO, ZnO, ZnCl; HCI; INBaO, SO3, FeSO4 H3PO..

12. Pacnpenenenue 3J€KTPOHOB MO YPOBHSAM aTOMa BBIPaKEHO psiaoM uucen 2,8,2. Kakomy
XUMHUYECKOMY JIEMEHTY 3TO

COOTBETCTBYET? A) maramio; b)
KPEMHHUIO; B) kucnopony; I') yrnepony.

13. Kucnopon B mabopatopuu MOKHO
MIOJIy4HTh: A) pa3noxeHueM nepokcuaa
BOJIOPO/A; b) paznoxkenuem xsopara kanus; B) pasznokeHuem nepmanranara kanus; I)

BCCMHU NICPCUNCIICHHBIMU CHOCO6aMI/I
14. Oxcup docdopa (V) pearupyer c:

A) HaTpuewm; b) oxcunom cepst (IV);
B) cepHoii kucnoroit; I') runpoxcuaom HaTpus.
3adanue 2.

[Tpu ropernu 46,5 r pocdopa odpazoBaincs okcun hochopa(V). Berauciure ero maccy.
3adanue 3. PaccraBbre K03()(OUIIUEHTHI B yPAaBHEHUAX PEAKIINNA, YKAXKHUTE THUIT PEaKIHHU:

1. FeCl> + Clo — FeCls
2. AlI(OH); — AlLO3 + H.O
3. FeCls + NaOH — NaCl + Fe(OH)3

3adanue 4. Hamumure ypaBHEHHS! PEaKIUi, C MOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTH
cienyromue npespamierus. PaccraBbre KO3 OUITUEHTHI.

Fe203— Fea (SO4)3— Fe(OH)3 — Fe03

3adanue 5. CoctaBbTe 3JIEKTPOHHYIO U IpadUyuecKyto GopMyITy JUIsl XHMHUYECKOTO JIEMEHTa
nog Homepom 13.

Pasznen 4. Ctpoenne u cBoiicTBa Heopranudeckux BemiectTs. KonrposbHas

padora «CBOHCTBa HEOPraHN4YECKUX BelleCTB»

1. Beimucats U3 crucKa BEIeCcTB OKCHJIbI, OCHOBAHHMSI, KUCIIOTHI , COJTA M Ha3BaTh MX:

H>SO4 , Cu(OH)2 K3PO4, CaO,

2. CoctaBuTh (hOPMYJIIBI COCTUHEHUT:

a) okcuaa yraepoaa( I1) ,0) rugpokcuaa Menu, B) XJ0pOBOAOPOTHON KUCIIOTHI, T) Cybdara
HATpUS

3. Hanucatb ypaBHEHHSI XUMUUYECKUX PEAKLII:

a) H2SO4 + Mg 6) Nax O + HBr B) SOz + CaO 1)CaCOs + HC1 n) AICl3 + AgNOs

VYka3aTb Ha3BaHMsI IPOYKTOB PEAKLIUY.

4. 3amaua. Kakast macca HaTpus moTpedyeTcs sl peakiuy B3auMoieiicTBus ¢ 16 r cepsl,
€CJIM B pe3yJIbTaTe peakiuu oopa3oBaics cyiabdum HaTpus?

5. OcymecTBUTh MEPEXOAbl: KAINH— OKCUA KaJHs— THIPOKCUI Kalus — Cylb(haT Kaaus

Bapmuanr 2
1. BeinmucaTh U3 cIMCKa BEIIECTB OKCUbI, OCHOBAHMSI, KUCIIOTHI , COJIU M Ha3BaTh
ux: NaOH , H3PO4, SO2, CaCOs3
2. CoctaBuTb (HOPMYJIIbI COCTUHEHUI:
a) okcupa azota ( IV) ,0) ruapokcuaa kanus, B) XJIOpUaa HATpHsL, T) cynbhuaa 6apus
3. Hanucath ypaBHEHHsI XUMUUYECKUX PEAKLII:
a) HC1 + K 6) K2 O + HBr B) CaCOs3 + H2SO4 1) CO2+ CaO n) Ba(OH)2 + SiO2
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YkazaTh Ha3BaHUS MPOTYKTOB PEAKIINH.

4. Beraucnure 06eM ra3000pa3zHoro Xjaopa, KOTOPhIA BCTYIHUT B PEaKIUIO C HATPUEM, JUIS
nonydenus 11,7 r xymopuga HaTpus.

5. OcymiecTBUTH nepexoabl: cepa— okcup cepsl (IV) —cepHucTas kucnora —CyabQuT
HaTpus

Paznen 7. CTtpoenne U cBoiicTBa oOpraHuvdeckux BemecTB. KoHTpobHAasI

padora «CTpoeHHe 1 CBOICTBA OPraHM4YeCKUX BelleCTB»

1. Tun XuMUYECKOU CBSI3H MEXK]Ty aTOMaMH yTIEpoaa B MOJIEKYJIE BEIIECTB, (DOPMYIIBI KOTOPHIX
C3H4 u CH4

A. Opunapnas u ABoitHas b. JIBoliHas u oquHapHas

B. Tpoiinas u nBotinas I'. TpoitHas u onuHapHas

2. O6mas hopmyna CnH2n cooTBeTCTBYET:

A. Ankanam b. Ankenam. B. Ankunam. I'. Apenam. [1. [{ukioankanam

3. MonekynspHas GopMyiia yriaeBoAopoaa ¢ OTHOCUTEIbHOM IIIOTHOCTHIO IO BOJOPOLY paBHa 28:
A. C4H10. b. C4HS8. B. C4H6. I'. C3HS. 1. C3H6

4. Bemecta, popmynsl kotopsix CH2 = CH2 u CH2 = CH — CH2 — CH3, sBnsroTcst:

A. BemectBamu pa3ubix kiaccoB. b. ['omonoramu.

B. U3zomepamu. I'. OnHUM U TEM ke BEUIECTBOM.

5. YcraHoBUTE COOTBETCTBUE.

®opmyia Kiracc
COCTMHCHUS COCTMHCHUS
A. 1. Ankanbl
C17H35COOH
b. C6H6 2. AnKeHbl
B. HCHO 3. AJKHUHBI.
I'. C2H50H 4. Apensl
J. C5H10 5.
AJbIerunpl
E.CH4 6.
KapOoHnoBrie
KHCIIOTBI
K.C3H4 7. Ciupthl

6. Peakuust neruapupoBaHust — 310. . ..
7. MaccoBas o yriaepoaa B nponuiene C3H6 paBha:
A.18,8%.b.40%. B. 60%. I". 85,71%.
8. KonuuecTBo BemlecTBa 3Tana Maccoit 1,6 r paBHo:
A. 1,5 moss. B. 1 moms. B. 0,05 moins. I'. 0,1 MoJb.
9. Maccoas 1o Bonopoaa B yriaepoae 14,3%, oTHOCUTENbHAS IIJIOTHOCTD 110 BOAOPOY paBHA
21. Onpenenure hopmyiry.
10. BeiBenuTe HCTHHHYIO GOPMYITy OpraHHYECKOro coequHenus, conepxkaiiero 40,03% C, 6,67%
H, n 53,30% O. MonspHas Mmacca faHHoro coenuHenus pasHa 180 r/mMonbs. HazoBuTe BemiecTno.
11. K xkakoMy TuIy OTHOCST peaKklilio, ypaBHEHUE KOTOPOM MPUBEAEHO HUXKE?
CH3 -CH30CH2 =CH2 + H2
12. CocraBbTe CTpYKTypHBIE opMyIasl n3oMepoB coctaBa CSH10. HazoBure BemecTBa.
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2.2.2. Keiichbl

Keiicel uCnosib3yroTcsi B KadyecTBE OIEHOYHOTO CpeACTBa B pazzaene &
OPUKIIAJHOTO  MOIYyJds, WX  COIEpPXKAHHUE  ONpelesieTcs C  Yy4eToM
npodeccoHanbHON  HampaBieHHOCTH oOpa3oBareiabHOM mporpammsl — CIIO.
[Ipumepsl TEM KENCOB:

1. [loTenienue KIMMaTa U BICBOOOXKACHHE ra30BbIX THAPATOB CO JHA OKEaHA.

2. bBynymue Marepuansl 11 MAIIMHOCTPOEHUS.

3. HoBble MaTepuabl Jiisi COJIHEYHBIX OaTapeil.

5. X¥MHYECKHE 3JIEMEHTHI B dKU3HH YEIIOBEKA.

6. Bogopoanas sHepreTHka.

Keiic Nel. «X710p B )KM3HH Ye10BeKa»

B Slnonun oOweauHeHHBIME cujaMu HammoHamsHOTO MHCTHTYTA 3J0POBBS H
[Ipedpextypnoro yuuBepcurera CuA3yokH OBLIO MPOBEAEHO HCCIEIOBaHHE.
VY4eHble BBIICHWIIM, YTO ECTECTBEHHBIE OPraHMYECKHE BEIIECTBA BCTYNAlOT B
PEaKIuIo C XJIOPUPOBAHHON BOJOW M3-TIOJ KpaHa, 00pasysl OMacHble COCIUHEHMS,
KOTOPBIE MOTYT CIIY>KHTh PUYUHOW paka. Takue coenquHeHus Ha3piBaroTca MX, To
ecTb «MyTareH ukc» unnm «Hen3BecTHBIN MyTareH».

3amanus:

1. Ilpeanoxkute cHnocoObl yMEHBIIEHUS SOOBUTOIO BIUSHHUS XJIOpa B
IIATHEBOM BOJE HA OPTaHU3M YEJIOBEKA.

2. Ucxons W3 CBOEH XKU3HEHHOW MPAKTUKH, MPUOIM3UTEIHHO PACCUHTANTE,
CKOJIbKO XJIOPUPOBAHHOM BOJIbI BBl HCIIOJIB3YETE B TEUEHUE AHS U JIJIS1 KAKUX LEei?

3. Kakue oprassl 4esoBeka 00JIbIlIe BCEro CTPAIA0T OT BO3AEHCTBUSA XJiopa?

4. Kak BinusieT XJIOpUpOBaHHAs BOJa HA YEJIOBEKA MPU KylTaHUM?

5. Haiigure pomoaHUTENbHYIO HWHPOPMALMIO O 3aMEHE XJjopa IpH
o0e33apakMBaHUU BOJIbI.

6. MHccrnenyiite pas3nuuHble TOBapbl OBITOBOM XUMHUU B CBOEM JOME.
CocTraBbTe CIHCOK XJIOPCOAEPKAIIMX COEIHUHEHHM, YKa)KUTE€ Mephbl 0€30M1acCHOCTH
pu pabOTe C HUMH.

Keiic Ne2. «<Bogopoaomo0uin — mar B Oyaymiee»

Astomobmnn Honda FCX Clarity Ha BOAOPOIHBIX TOIUIMBHBIX 3JIEMEHTAaX
e3aat no poporam Espormbel ¢ 2009 romga. B 2011 rogy Honda npucoenunuiach
eBponelickomy napTHepcTBY skojornuHoi sHepruu (Clean Energy Partnership),
IIOCJIE 4YEro BbIBEJA HA IMEpPBbIA IJIAaH MPOU3BOJACTBO SKOJIOTMYECKHA YHCTHIX
aBTomoOunei. A Ha Ilstom MockoBckom MexayHapoaHoM aBTocaioHe BA3
peACTaBUII CBOIO HOBUHKY «Jlama-AHTa» ¢ OallsioHaMy BOJIOPO/Ia ¥ KUCIOpO/a.

3amanus:

1. IToyemy MHOTHE aBTOMOOUIIbHBIE KOMIIAHUH pa3padaThIBalOT aBTOMOOMIIH,
paboTaronire Ha BOAOPOAHOM TOTLITUBE?

2. Kax BBIXJIOMMHBIE Ta3bl aBTOMOOMWJIECH, paboOTaIOMUX HA YTIEBOJIOPOTHOM
TOIUIMBE, BIMSIOT HA 3I0POBbE YEIOBEKA?

3. Kakue «+» 1 «—» Bbl BUIIUTE Y BOJOPOAOMOOUIICH?

4. Haiigute 1ONOJHUTENBbHYIO HHPOPMAIIHIO 00 UX YCTPOUCTBE.
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5. Ecim B BameW cembe WM Y BallMX 3HAKOMBIX €CTb aBTOMO6I/IJII/I,
HOHCHHTaﬁTC, CKOJIBKO HpI/I6J'II/IBI/ITCJ'IBHO JIUTPOB 6CH?>I/IHa, ra3a U Kakou MapKu
HCIIOJB3YCTC CXKCIAHCBHO.

6. Kakue BCIICCTBA U B KAKOM KOJIMYCCTBE MOI'YT HaAXOJHUTBLCSA B BBIXJIOIIHBIX
rasax BallliX aBTOMOOUJICH?

2.3. OneHo4YHbIe CpeACTBA MPOMEKYTOYHON ATTECTALMM MO AUCHUIIHHE
«XUMHUA»

[TpomMexyTouHas aTTecTalus Mo JUCHUILUINHE «XUMHUS» IPOBOAUTCS B (hopme
nud.3adera
Ilepeyens 3aganuil AU PepeHPOBAHHOIO 324YeTa

1. DJIEKTPOJIUTUYECKAS JUCCOLMAIIMS BEIIECTB C MOHHOM U MOJISPHONM KOBAJICHTHOM
XUMHUYECKOM CBS3BIO.

2. Peakiust FOHHOTO OOMEHA U YCIIOBUS UX MPOTEKAHUSI.

3.0kcuapl, uX KIaccupuKaIms 1 XAMUIECKAE CBONCTBRA.

4.0OcHoBaHUS, MX KJIAaCCU(PUKAINSI U XUMUYECKAE CBOMCTBA B CBETE MPEICTABIICHUI
00 PIEKTPOTUTHICCKOMN TUCCOIUAIINN.

5.Kucnotsl, ux knaccudukanus u xuMudeckue cBoiictsa B ceete TO/I.

6.Conu, ux KIaccupuKamuu U XuMu4Ieckrue cBorcTBa B ceete TO/I.

7.CKOpPOCTh XUMHUYECKON PEAKLINHU, €€ 3aBUCUMOCTb OT PA3JIMYHBIX YCIOBHIA.
8.00paTUMOCTh XMMHUYECKON peakinuu. XUMUIECKOE PABHOBECHUE W YCIIOBHS €ro
CMEIICHHS.

9. OKMCIUTENHO-BOCTAHOBUTEILHBIEC PEAKIIUU.

10. Ileppoguyuecknii 3aKOH U IEPUOIUYECKAS CUCTEMA XUMUYECKUX dJieMeHTOB J[. /.
MemnpeneeBa B CBETE€ CTPOCHUS aToMa.

11. Buasl XuMHUUEeCKON CBS3H.

12.Knaccudukamms XuMAYECKUX PEaKIIHil.

13. O6mue cBOMCTBAa HEMETAIIOB, 0COOCHHOCTH CTPOSHUS UX aTOMOB.

14. Beicuime KUCIOPOJOCOJIEpKAUIUE KUCIOThl XMUMHUYECKHX 3JIEMEHTOB TPETHErO
nepuoja, UX CBOMCTBA U CPAaBHUTEIbHAS XapaKTEPUCTUKA CBOMCTB.

15.BoiopoHple COEAMHEHUST HEMETAUIOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM HX
CBOWMCTB B CBSI3U C IIOJOKEHUEM XUMHUUYECKUX OHJIEMEHTOB B MEPUOAUYECKON
cucteme J[.M1.Menneneena.

16. O6mI1e CBOMCTBAa METANIOB, 0COOCHHOCTH CTPOCHHUSI UX aTOMOB.

17. XapakTepucTuka MeTalJIOB IEPBOM I'PYIIIHI TJIABHON MOATPYIIIBI, 0COOEHHOCTH
CTPOEHHUS UX ATOMOB.

18. XapakTepucTrKa METAJUIOB BTOPOU TPyIIIbI TJIABHOW MOATPYIIIIHI.

19. Boicire OKCUIbl XUMUYECKUX 3JIEMEHTOB TPETHEro MepuoAa. 3aKOHOMEPHOCTH
UX COCTaB B CBS3U C IOJOKEHUEM XHUMHUUYECKHUX 3JIEMEHTOB B MEPHUOJIMYECKOU
CHCTEME.

20. Xene3o — MOJOXKEHHWE B MEPUOJUYECKON CHCTEME XHUMHUYECKUX DSJIEMEHTOB
JI..MenneneeBa, cTpoeHusi atoma, GU3UYECKUE CBOMCTBA, XUMHUYECKUE CBOMCTBA,
MIPUMEHEHUE.
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21.Teopusi CTpOEHUSI OPraHUYECKUX COCAMHEHUI. 3HaUEHUE TEOPUU AJI PA3BUTHS
HayKH.

22.3oMepusi OpraHMuecKruX COeMHEHUH ee BUbIL.

23.1IpenenbHble yriieBoabsl. MeTaH, ero coctaB, CTpOEHUE, XUMHUYECKHE CBOMCTBA.
24. 1luxnonapaduHbl, UX CTPOCHHE, CBOICTBA, HAXOXKICHHUE B IPUPOJIE.
25.29TUNOBBIE YIIIEBOMbI, KX CTPOCHHUE, CBOMCTBA MOJYYEHHUS U UCIOJIH30BAHUS B
OPTraHUYECKON CUCTEME.

26.JleHOBbIE YIIIEBOJbI, UX CTPOCHHUE, CBOWCTBA, MOJYUYEHUS U MPAKTUUYECKOE
3aJlaHue.

27.11pupoaHbie MUCTOYHUKU YIIIEBOJOPOAOB: Tra3, HedTh. Mcnonb3oBaHue UX B
KauyecTBE TOIUIMBA U B XMMHYECKOM CHHTE3E.

28. AuieTuseH, ero CTpOeHUE U CBOMCTBA, MOTYUYEHUS U PUMEHEHHUS.

29.beH30H, ero CTpOeHHEe, CBOICTBA, MOTYUYECHHS U TPUMEHEHHSL.

30.1IpenenpHble OAHOATOMHBIE CIIUPTHI, UX CTPOCHHUE, CBOMCTBA U IPUMEHEHHS.
31.®eHon, ero cTpoeHue, CBOMCTBA U IPUMEHEHHUS.

32.IIpoOnembl 3aIIUTHI OKPYKAIOLIEH CPEIbI.

3akaoueHue

@DoH/ OIEHOYHBIX CPEACTB MO AUCIUIIINHE «XUMHUS» COCTOUT U3 OILICHOUHBIX
CpPEACTB  TEKyllero, pyOekHOro (TeMaTH4YeCcKOro) KOHTPOJS H  3aJaHuid
IIPOMEKYTOUHON aTTeCTaINH.
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