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1. O0mas xapakTepucTHKa padodeil mporpamMmbl 001Ie00pa3oBaTeNbHOM
AUCHMILIMHBI «XHMHD)

1.1. MecTo AUCHUIUIMHBI B CTPYKType OCHOBHOH mpodeccuoHAJIbHOM
o0pa3oBaTe/IbHOM MPOrpamMMbl

O6meoOpazoBaTenbHas AUCHUIUIMHA «XUMHUS»  SBISIETCS 00s3aTeIbHOM
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa30BaTeIbHOW MPOTpaMMBI B
cootBercTBUM ¢ PI'OC CIIO mno cneunuanbHocTH 43.02.15 IloBapckoe wu
konaurepckoe aeno no YI'TIC 43.00.00 «CepBuc u Typuzm»

1.2. Heau u mu1aHupyemble pe3yJbTaThl 0CBOEHUS JUCHUIIIHMHBI
1.2.1. leau 1 3aga4y JTUCHUATIIIMHBI

@opMHUpPOBaHUE y CTYJECHTOB XHWMHYECKOM COCTABIIAIOLIEH €CTECTBEHHO-
HAy4YHOM KapTHUHBI MHpa KakK OCHOBBI MPHUHSTHSA pPEHICHUNA B >KU3HEHHBIX U
IIPOU3BOICTBEHHBIX CUTYAIMSIX, OTBETCTBEHHOI'O MTOBEJAEHUS B PUPOIHOM Cpefe.

3amauyu TUCUMILTHHBI:

1) chopmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKHX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOLIEN Cpelie, LIEJTOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS NPOBOAUTH PACUYEThl MO XUMHUYECKHM (GopMmysiam U
YpaBHEHUSIM XMUMHUYECKMX pEaklWil, IUIAaHUPOBAaTh U HUHTEPIPETUPOBATH
pPE3yNbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) copMupoBaTh HaBBIKM MPOBEICHUS XUMHUYECKHX JKCIEPUMEHTAIBHBIX
UCCJIEIOBAHUM C COOIOIEHHEM TpaBml 0€30MacHOr0 OOpAaIeHHs C BEIIeCTBAMU U
71a060paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh yMEHHUS  aHAJIU3UPOBATh, OLIEHUBATh, MPOBEPITh Ha
JIOCTOBEPHOCTH U 0000111aTh HH(POPMALIMIO XUMUYECKOTO XapaKTepa U3 pa3IMUHbIX
HMCTOYHUKOB,

5) cdopmupoBaTh  yMEHUST ~ IPOTHO3UPOBATH  MOCJIEACTBUS  CBOEH
NEATETbHOCTH W XWUMUYECKHX TMPHUPOJHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
IIPOLIECCOB;

6) chopMupoOBaTh MOHUMAHNUE 3HAYUMOCTH JOCTIKEHUN XUMHUYECKON HAYKH
Y TEXHOJIOTUH JJIsl Pa3BUTHUS COLMATIBHOM U MPOU3BOJICTBEHHOM cep.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHUHA 001Ieo0pa3oBaTeJbHOM
IUcHUIINHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



Kog U
HAHMEHOBaHHE
(popmMupyembIX
KOMIIEeTEHIU I

H.]'IaHI/IpyeMl)Ie Pe3yJIbTATBI OCBOCHUS TUCIHUITIJINHBI

OO01mue

I[I/ICIII/IH.HI/IHaprIe

OK 01. Boibupars
CIOCOOBI pEIICHUS
3a/1a4y
po(ecCUOHATBHO
U JIeATeIbHOCTH
MPUMEHHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCHIUTAHHUS:

- TOTOBHOCTb K TPYyIy, OCO3HaHHUE LIEHHOCTH
MacTepcTBa, TPYAOTIO0HE;

- TOTOBHOCTh K aKTHBHOW JIEATEIHHOCTH

TEXHOJIOTHYECKOU u COIMAIBHOM
HanpaBJICHHOCTH, CITOCOOHOCTH
WHUIMAPOBATD, IIJIAHUPOBATH u
CaMOCTOSTEIBHO BBITIOJIHATH TaKyI0
JICSATCIbHOCTD;

- HUHTEpeC K  pa3nuuyHeiM  chepam

npodeCCUOHANIBHON JIEATEIbHOCTH,
OBjajieHne YHHBEPCAJIbHBIMH Y4YeOHBIMH
NMO3HABATEIbHbIMHU JI€HCTBUSAMMU:

a) 0a3oBbIe JIOTHYECKHE AeiiCTBUA.

- CaMOCTOSTEIbHO  (OPMYJIHMpPOBATH |
aKTyaJM3upoBaTh MpoOJIEMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIA MPU3HAK WU
OCHOBAHUS JIJIs CPAaBHEHM S, KJIacCUu(PUKALMU U
0000IIIEHHNS;

- OIpeACiIATh LOCIM ACATCIbHOCTH, 3d/1aBaTb

- B1IaACTb CHUCTEMON XMMHUYECKHUX 3H&HHI>1, KOTOpasd BKIHOYACT:
OCHOBOITIOJIAararomuyuc ImnoHATHA (XI/IMPI‘{eCKHﬁ OJICMCHT, aTOM,
P-,

MOJIEKYJIa,

SNIEKTPOHHAs 000J0YKa aroma, S-, d->neKTpoHHbBIE

opOuTamM  aToMoOB,  HOH, BaJICHTHOCTD,
AIEKTPOOTPHUIIATEIIEHOCT, CTEMEHb OKHCIICHUS, XUMHYCCKas
CBSI3b, MOJISIpHasE Macca, MOJISIPHBIM  00BeEM,
YIJIEPOAHBIN CKeleT, (yHKIMOHAIbHAS TPYyIIa, pPaJauKal,
H30MepHs, TOMOJIOTHYECKUA  PSI,

YIJICBOAOPOABI, KHUCIIOPOO- M a30TCOACPIKAIIUC COCAUHCHUS,

MOJIb,
HM30MEPHI, TOMOJIOTH,

OMOJIOTMYECKH AaKTHUBHBIE BemlecTBa (YIJIEBOJBI,
CTPYKTYpHOE

YKUPBHI,

Oeynku),  MOHOMEp,  MOJUMED, 3BEHO,

BBICOKOMOJICKYJIAAPHBIC COCIUHCHUA, KpUCTAJININYICCKAaA

peumcTKa, THUIIBI XHUMHYCCKHUX peaKHI/Iﬁ (OKI/ICHI/ITCJ'IBHO-
BOCCTAHOBUTCJIBHBIC, 3K30-

MOHHOTO OOMEHA), PacTBOp, DJICKTPOJIMTHI, HEIJIEKTPOJHTHI,

H OSHIOTCPMHUYCCKUC, PCAKINH

QJICKTPOIUTHICCKAA AJucconuanmsi, OKHUCJIUTCIIb,

BOCCTAHOBUTEIIb, CKOPOCTb XUMUYECKON
TEOpUH U

OPraHUYECKUX

peaxiuu,
(Teopus

AM.
TVICCOITUAITHH,

XUMHUYECKOE pPABHOBECHE), 3aKOHBI

XUMHUUYCCKOIro  CTPOCHUA BCUICCTB

BytinepoBa, Teopus 3IEKTPOIUTHUECKON

nepuoanueckuit 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUs
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napaMeTpbl U KPUTEPUU UX JOCTUKEHUS,
- BBISIBJISITh 3aKOHOMEPHOCTU U MTPOTUBOPEUHS
B pacCMaTpUBAEMBbIX SIBIICHUSIX;

- BHOCHUTb KOPPEKTHUBBI B JICSITEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATH PHUCKH MIOCJIEACTBUI
JIeSITCIIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU
pELIeHUH )KU3HEHHBIX MTPo0JieM

0) 0a30BbIe MCCJIEA0BaTEIbCKHE 1€ CTBUS:

- BJIAJICTh HaBbIKaMU y4aeOHO-
HCCIeI0BaTEeIbCKOMN u MIPOCKTHOMN
JICSITEIBHOCTH, HaBBIKaMU pa3pelieHust
npo0iem;

- BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJu3upOBaTh 3amauvy,

TUIIOTE3Y €€ PELIEHUs, HAXOINUTh apTyMEHTBI

BBIIBHUT'ATh

JUIL  JOKA3aTelbCTBA CBOMX YTBEPKICHUM,
3a71aBaTh MapaMeETPhl U KPUTEPUUN PELICHUS;

- AHAJIU3HUPOBATH IMOJIYyYCHHBIC B X0ace

peiCHus 3aJauu  pPE3yJIbTaTbl, KPHUTHUUYCCKU

OLICHHUBATH nx AOCTOBCPHOCTD,

IIPOTHO3UPOBATH HU3MCHCHHUC B HOBBIX

YCIOBUSIX;
- YMETH

IICPCHOCUTD 3HaHUA B

Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUU SA3BIK XUMHH,

(aKTOJOrMYecKue CBEIEHUS O  CBOMCTBax, COCTaBe,
NOJMyYeHUH U Oe30IacCHOM HCIOJIb30BAHMM — BaKHEUIINX
HEOPraHWYECKUX U OpPraHUYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOHN JEATEIbHOCTH YEJIOBEKA,;

- YMETh BBISBIISITh XapaKTEpHbIE NMPU3HAKKM U B3aUMOCBS3b
W3YYEHHBIX MOHATUH, TPUMEHATH COOTBETCTBYIOIIUE MOHITHUS
IpU ONHCAHUU CTPOCHUS M CBOMCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB W MX MPEBPAILCHUI; BbIABISTH

B3aMMOCBSI3b ~XMMHYECKHX 3HAaHUH C TIOHATHAMH U
MPEICTABICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
- YMEThb WUCIOJIb30BaTh  HAUMEHOBAHHUS  XUMHUYECKUX
COCIMHEHUN MEXIYHApPOJHOTO COI03a TEOPETHUYECKON W
MPUKIAAHOW XUMHUH W TPUBHAIbHBIC HA3BAHMS BAKHEUIIINX
deHnon,
dbopmanpierua, yKCycHas KHCJIOTa, TIWIWH, YrapHBIA Tas3,

er'IGKHCIIBIfI ra3, aMMHaK, ramcHasa H3BCCTb, HCramicHas

BCIIIECTB (aTHIIEH, alleTHJICH, TJIULIEPYH,

U3BECTh, MUTHEBAs COMA M JPYTHX), COCTaBIATH (POPMYIIbI
HEOPraHWUYECKMX W OPraHUYEeCKHX BEUIECTB, YpPaBHEHUS

XUMHUYECKUX PeaKIui, OOBSCHITh MX CMBICH; MOJITBEPKIAThH

XapakTepHbIe XUMHUYECKUE CBOMCTBaA BEIIICCTB
COOTBETCTBYIOIIIUMMU  DKCIIEPUMEHTAMU U 3alUCIMU
YPaBHEHUU XUMUUYECKUX PEAKLINM;

- yMeTb YCTaHaBJIMBATh IPUHAICKHOCTh H3YUYEHHBIX

HCOPraHN4YCCKHUX U OPTaHUYCCKHUX BCINCCTB K OIIPCACICHHBIM
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MO3HABATEIbHYI0O U MPAKTUYECKYI0 00JacTh
JKU3HEACATEIILHOCTH,

- YMETh HWHTETPUPOBATh 3HAHUSA W3 Pa3HbBIX
MpeAMETHBIX 00JIacTei;

- BBIIBHUTAaTh npeaiarath
OPUTHMHAJIBHBIC TTOIX0/IbI U PEIICHUS;

HOBBIC HJICH,

- CHOCOOHOCTHP HMX  HCIOJb30BAHUSA B

ITO3HABATEJIbHON U COMAIIBHON MPAKTUKE

KJIaccaM U TpYyIIaM COCIMHEHUMN, XapaKTeprU30BaTh UX COCTAB
U BaXKHEUIIME CBOWMCTBA; OMNPENENATh BUJIBI XUMHUUYECKUX
CBsI3el (KOBaJICHTHAs, HIOHHAsI, METAJNTMYECKas, BOJIOPOIHAS),
THIIBI

KPpUCTATIINYICCKUX PCIICTOK

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHNYCCKHUC PCAKINN,

BCHICCTB,

- C(l)OpMI/IpOBaTI) MpCaACTABJICHUA: O MATCPUAJIbHOM CIAWHCTBC

MHpA, 3aKOHOMEPHOCTIX U SBJICHUI

IIPUPOJIBI;
€CTECTBEHHBIX HAYK U €€ pOJId B 00ECIEUEHUH YCTONYHBOIO

IIO3HAaBaCMOCTH
O MCCT€C MW 3HAUYCHHU XHMHHM B CHCTEMC

pa3BUTHS YeJI0BEYECTBA: B pelIeHnn npodiieM

HKOJIOTUYECKOM, SHEPreTUYECKON U MHUIIEBON 0€30MacHOCTH,
B Pa3BUTUU MEIMLIMHBI, CO3JaHUU HOBBIX MAaTEPUAIOB, HOBBIX
UCTOYHUKOB DHEPruu, B OOECIEYEHUU PAIHOHAIBLHOTO
MPUPOIOTNIOIL30BaHNsI, B (HOPMUPOBAHUM MHUPOBO33PEHUS U
oOmel KyJIbTypbl YeJIOBEKa, a

TAaKKE JKOJIOI'M4YC€CKH

00OCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CPENIE;

- BJIAJIETh CUCTEMOW XMMHYECKHUX 3HAHUM, KOTOPAs BKIIFOYAECT:
OCHOBOTIOJIATAIOIIME TMOHSTHS (JIOMOJTHUTEILHO K CHCTEME
MOHATUH 0a30BOTO ypOBHA) -

HN30TOIIbl, OCHOBHOC H

BO30Y)XJICHHOE COCTOSIHHE aTroMa, THOpHAMU3AIUs aTOMHBIX

nn

opOuTasnei, xumuueckasi cBsi3b ("T " u "", KpaTHBIE CBSI3M),
MOJISIpHAsE KOHLIEHTpalusi, CTpyKTypHasi (popmyiia, u3oMepus
(cTpyKkTypHasi, reoMeTpuyeckas (IUc-TpaHC-U30MepHsl), TUTIbI

XUMHUYECKUX peaKiuii (rOMO- U TeTepPOTreHHbIE, 00paTUMbIE U
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HEeoOpaTUMbIE),  pacTBOpPHI  (MCTUHHBIE,  JUCIICPCHBIC
CUCTEMbI), KPUCTALIOTHAPATHI, CTENEHb JUCCOIMAIINH,
ANEKTPOJU3, KPEKHUHI, PU(DPOPMHUHT); TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKUE 3HAHUS, JeXKallue B
OCHOBE  IOHUMAaHWs  MNPUYMHHOCTU U CUCTEMHOCTH
XUMUYECKUX SIBJICHHUH, COBPEMEHHBIE MPEJCTABICHUS O
CTPOCHUM BEIECTBA Ha AaTOMHOM, MOJIEKYJISPHOM U
HaJIMOJIEKYJIIPHOM YPOBHSX; MPEJICTABICHUS O MEXaHU3Max
XUMHUUYECKUX PEaKIui, TEPMOJIUHAMUYECKUX U KHHETUUECKUX
3aKOHOMEPHOCTSIX  MX  MPOTEKaHUs, O  XHUMHUYECKOM
pPaBHOBECHHU, JHUCIEPCHBIX CHUCTEMax, (PaKTOJIOTHYECKUE
CBEJICHUSI O CBOMCTBaxX, COCTaBe, MOJYYCHHH U O€30MacHOM
UCIIOJIb30BaHUU BAKHEUIIINX HEOPTraHUYECKUX u
OPraHUYEeCKUX  BEIIECTB B OBITY ©  NPAKTUYECKON
JEATCIbHOCTH  YeJIOBEKa; OOIMX HAy4YHBIX MPUHIUIAX
XUMHUYECKOTO TMPOM3BOJICTBA (HA TMpUMEpPe MPOU3BOJICTBA
CEpHOM KHCIJIOThI, aMMHaKa, METaHOJIa, IepepadOTKN HEPTH);
- YMETh MPOBOJUTH PACUEThl MO XHUMHUYECKUM (PopmyliaM H
YPaBHEHUSIM XHUMHUYECKHX PEAKIUHd C HCIOJIb30BAHUEM
(bU3MYeCKUX BEIMYMH (Macchl, oObEeMa ra3oB, KOJIMYECTBA
BEILIECTBA), XapaKTEPU3YIOLIUX BEUIECTBA C KOJIUYECTBEHHOMU
CTOPOHBI: pacyeThl MO HAXOXKJICHUI0 XUMHUYECKON (opMyIibl
BEIIIECTBA; pacyeThl Macchl (00beMa, KOJMYECTBA BEIIECTBA)
MPOJYKTa PEaKIuu, €CJIM OJHO U3 UCXOJHBIX BEIIECTB JaHO B
BUJE pacTBopa C  OIPEOCICHHOM MAacCOBOM  JIOJIEU
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pPacTBOPEHHOTO BEIIECTBA WJIM JaHO B U30BITKE (UMeeT
MPUMECH); pacueThl MAaCCOBOM WM OOBEMHOU JOJU BBIXOJIA
MPOJYKTa PEaKINH; pacdyeThl TEIUIOBOTO 3(derTa peaxiui,
00OBEMHBIX OTHOIIICHUH Ta30B;

- YMETb BBISBJISATH XapaKTEpHbIC MPU3HAKU U B3aUMOCBS3b
U3YYEHHBIX MOHSATUHN, TPUMEHSATH COOTBETCTBYIOIIUE MTOHSATHUS
NPy OINHUCAHUU CTPOCHUS U CBOMCTB HEOPraHMYECKUX U
OpPTraHUYECKUX BEIIECTB W WX NPEBpaIlCHUN; BBISBIATH
B3aMMOCBSI3b ~ XMMHUYECKMX 3HAHUH C TOHATHSIMU U
NPEACTABICHUSIMU  JIPYTUX  OpeaMeToB sl OoJee
OCO3HAHHOTO  TIOHMMaHUSi U  OOBSCHEHUS  CYIIHOCTH
MaTepUaIbHOTO €IMHCTBA MHUPA; KCIOJIb30BAaTh CHUCTEMHbBIC
XUMUYECKUE 3HAHUS JIJIi OOBSICHEHUS M TPOTHO3UPOBAHUS
ABJICHUH, UMEIOIIUX €CTECTBEHHOHAYYHYIO IPUPOY;

-yMETh WCIOJB30BaTh ~ HAWMEHOBAHUS  XUMHUYECKUX
COCMHEHUN MEXKIYHAPOJHOTO COI03a TEOPETHUYECKOW U
MPUKIAIHOW XUMUU U TpPUBUAJIbHbIC Ha3BaHUs BEUIECTB,
OTHOCSIIIIUXCS K HW3YYEHHBIM KJacCaM OpPraHHYECKUX U
HEOPraHUYECKUX COCJAMHEHUMN; HCIOJIb30BaTh XHMHUYECKYIO
CUMBOJIUKY JUIsl COCTaBJEHUS (POPMYJT HEOPTaHUYECKUX
BEILIECTB, MOJIKYJISIPHBIX W CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAIIEHHBIX W  CKEJETHBIX) (QOpMysl OpraHUYECKUX
BEIIIECTB; COCTABJIATh YPAaBHCHUS XUMHUYECKUX pEaKIUi U
pPacKpbIBaTh ux CYIIIHOCTb: OKHUCIUTENbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN TMOCPEICTBOM COCTABIICHUS
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AIIEKTPOHHOTO OajlaHca 3TUX pEeaKIUil; peakluil HOHHOTO
oOMEeHa IyTeM COCTAaBJICHUS HUX TMOJHBIX M COKpAIlEHHBIX
MOHHBIX  YPaBHEHMM; pEakUMd THUIPOJIN3a, PEAKLIHU
KOMIUIEKCO0Opa3oBaHusl (Ha MpUMEPE THIPOKCOKOMIUIEKCOB
IMHKa W  QJIOMUHUA); TOATBEPXKIAaTb  XapaKTEpHBIE
XUMHUYECKME  CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIUMU
DKCHEPUMEHTAMM M 3alUCAMH YPABHEHMM XUMHUYECKHUX
peaKuu;

- YMETh KJIaCCU(PUIIUPOBATh HEOPTAHUYECKUE U OPTAHUYECKHE
BEIIECTBA M  XHMHYECKHE PEAKIUH, CAMOCTOSTEIBHO
BbIOMpaTh OCHOBAaHUS U KpPUTEpUU i Kiaccu(uKanuu
U3y4aeMbIX XUMHUYECKHX OOBEKTOB; XapaKTepU30BaTh COCTaB
U BAOKHEHIIME CBOMCTBA BEIIECTB, MPUHANICKAIUX K
OTIpe/IeNIEHHBIM KJlaccaM W IpylmaM COeIWHEHUH (IpOoCThIe
BEILIECTBA, OKCHUIbL, THUAPOKCHUIBI, COJHU; YIJIEBOLOPOLBI,
npocTbie 3QUpPHL, CHOUPTHL, (HEHONBI, adbAECTU[IbI, KETOHBI,
KapOOHOBBIE KHUCIOTHI, CIOXHbBIE 3(PUPBI, KUPBI, YTIEBOJBDI,
aMUHBI, AMUHOKHCIIOTBI, O€JKM); MPUMEHSITb 3HAHUS O
COCTaBE M CBOMCTBAX BEIUIECTB I OKCIEPUMEHTAIBHOU
IIPOBEPKU  THUIIOTE€3  OTHOCUTEIBHO  3aKOHOMEPHOCTEU
IIPOTEKAHUS XMMHUYECKMX PEaKUUMM W IMPOTHO3UPOBAHUS
BO3MOYKHOCTEHN UX OCYILECTBIICHUS,

- YMETh MOATBEPKIAATh HA KOHKPETHBIX IMPUMEpAX XapakTep
3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OpPraHUYECKUX

COEIMHEHUN OT KpPaTHOCTU U TUIA KOBaJIeHTHOM cBsizu ("'




u ""), B3aUMHOTO BIMSHHS aTOMOB M TIpYINI aTOMOB B

MOJIEKyJIax; a Takke OT OCOOCHHOCTEH peanu3anuu
Pa3TUYHBIX MEXAHU3MOB IIPOTEKAHUS PEAKITUH;

- YMETh XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB (B
BO30YXKXJIEHHOM  COCTOSIHUH) |

XUMHUYECKUX »jeMeHToB 1 - 4 IICPHUOJ0B HCpHOIII/IIIEECKOﬁ

OCHOBHOM 151 HOHOB

cuctembl /.M. MeHaeneeBa U uX BaJICHTHbIC BO3MOKHOCTH,

n.n

ucrnonb3yst nousarug "s", "p", "d-anmekrponHbIe" OpOHTANH,

HSHEPreTUYECKUEe  YPOBHH;  OOBSACHATH

W3MEHCHHS CBOMCTB XMMHUUYCCKHMX JJICMECHTOB M O6p33yeMBIX

3aKOHOMEPHOCTH

HnMH COGI[I/IHGHI/Iﬁ I10 IICPpHOJaM U I'pYIIIIaM;

OK
Hcnonb3oBarh

02.

COBPEMEHHBIC
CpeICTBa TIOWCKA,
aHanm3a u
UHTEpIpeTalun
uHdpopmaruu U
uH(OpPMAITMOHHbBIE
TEXHOJOTHH  JUIS
BBITIOJTHCHHS

3amaq
npodeccuoHaNbHO

U IeITEIILHOCTHU

B 00/1aCTMIIEHHOCTH HAYYHOI'0 NMTO3HAHUS:
- c(OpMHPOBAHHOCTH MHPOBO33pPEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSL HAYKU U OOILECTBEHHOW MPAKTHUKH,
KyJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHMIO CBOErO MECTa

OCHOBAHHOTO Ha JTAAJIOTE
B MOJIMKYJIbTYPHOM MHPE;
- COBEPIIECHCTBOBAHUE SI3BIKOBOM 51
YUTATEIBCKOW  KYJIBTYPBI cpeacTna

B3aI/IMO,Z[CI\/’ICTBI/I$I MCXKAY JIIOABMH W IMO3HAHUSA

KakK

MUpA;

- OCO3HaHue LIEHHOCTH HAay4YHOU

ACATCIBbHOCTH, T'OTOBHOCTbH OCYIICCTBIIATD

- yMeTb IUIAHUPOBaTh U  BBIMIOJHATH  XUMHUYECKHI
OKCIIEPUMEHT (TIPEBPAIICHUS OPTAaHWYECKHX BEIIECTB IPHU
HarpeBaHWM, TOJIYYCHHE DTHJICHA M W3YUCHHUE €r0 CBOICTB,
KaueCTBCHHBIC PEAKIIMY Ha aJbJICTHABI, KpaxMmal, YKCYCHYIO
KHUCIIOTY; JCHATypanus OCIKOB NMpU HArpeBaHWH, I[BETHHIC
peakiuu OENKOB, TPOBOJUTH PEAKIMM HOHHOTO OOMEHa,
cpeny

peakuuu Ha cyibdar-, KapOOHaT- M XJIOPUA-aHHOHBI, Ha

ONPEAEHATH BOJIHBIX PacTBOPOB, Ka4€CTBEHHBIC
KaTHOH aMMOHMS;, PellaTh SKCIEPUMEHTAJbHBIC 3adadyu IO
temam "Metamibel" u "HemeTtaiuiel') B COOTBETCTBUM C
MpaBWJIaMH TEXHUKM OE€30MacHOCTH TIpU OOpalieHuu ¢
BEIIECTBAMHU u

71a60paTOPHBIM 000pyI0BaHUEM;

NpCACTABATE PE3YJIbTAThl XHUMHYCCKOI'O OSKCIICPUMCHTA B
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MPOEKTHYIO U HCCJIEI0BATEIBCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE;
OBjaieHne YHHBEPCAJIBbHBIMH Y4YeOHBIMH
MO3HABATEJIbLHBIMH JeHCTBUSIMMU:

B) padora ¢ nudopmanueii:

- BJIAJIeTh HABBIKAMU TMOJYYEHUSI HHPOpMaAIIUU
u3 HMCTOYHUKOB

Pa3HbIX THIIOB,

CaMOCTOSITEIGHO ~ OCYIIECTBISTh  TOUCK,
aHalli3, CHCTEMAaTH3allMI0 U HMHTEPIPETAIHIO
uH(pOpMalMU pa3IMYHBIX BHIOB H  (opM
IpEICTaBICHNUS;

- cO3/laBaTh TEKCThI B Pa3IN4HbIX (hopMaTax ¢
y4€TOM Ha3HaueHus MHPOpMaluu U LEJIeBOU
ayJIMTOpUM, BBIOWpAs ONTUMAIbHYIO (HOPMY
NIPEICTaBICHUS U BU3YyaIH3alliH;

- OLIEHWBATh JOCTOBEPHOCTH, JIETUTHMHOCTH
uHbOpMAIINU, €€ COOTBETCTBUE MPABOBHIM U
MOpaIbHO-3THYECKUM HOpMaM;

- HCTIOJIb30BaTh CPeACTBA UH(POPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIIEHUU
KOTHUTHBHBIX, KOMMYHHKATHUBHBIX u
OpraHU3allMOHHBIX 3a7ad ¢ CcoOJ0JIeHuEM
TpeOOBaHMIA HPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNUS,
OPaBOBBIX U 3TUYECKHUX

HOPM, HOPM

dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIUX pEaKUUi u
(dhopMyIIHpOBaTh BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

- YMETh AaHaJM3UPOBaTh XUMUUYECKYI0 HHGPOPMAIUIO,
MOJIy4aeMyl0 W3 Pa3HbIX HCTOYHHUKOB (CPEICTB MAacCOBOM
uHpopmaiuu, cetb IHTepHET u Apyrue);

- BIJIAJIETh OCHOBHBIMM METOJAMH HAYYHOIO IIO3HAHUSA
BEILIECTB M XUMUUYECKUX SIBICHUN (HAOJIOJEHUE, U3MEPEHHUE,
AKCTIEPUMEHT, MOACIUPOBAHUE);

- YMETh MPOBOJUTH PACUEThl MO XUMHUYECKUM (opMysniam u
YPaBHEHUSIM XUMHYECKUX PpEAKIUHA C UCIOJb30BAHUEM
bu3MYEeCKUX BEIIMYUH, XapaKTepU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpPMaJIbHbIE
yCIIOBUSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIIOJIb30BAThH
CUCTEMHbIE XUMUYECKUE 3HAHUS ISl NPUHSITUS PEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CUTyallUsiX, CBSI3aHHBIX C
BEIIECTBAMHU U UX IPUMEHEHUEM;

- yMEThb CaMOCTOSITEIbHO TIUIAHUPOBATh W  MPOBOJAUTH
XUMUYECKUN IKCIIEPUMEHT (TIOJyUYeHUE U M3Y4YEHUE CBOWCTB
HEOPraHUYECKNX U OPraHUYECKHX BEIIECTB, KAaUECTBEHHBIC
peakuuu  YrieBOJAOPOJOB

KHUCJIOPOACOACPIKAIINX OPraHU4YCCKUX BCIOCCTB,

pa3IMYHBIX  KJIACCOB M
pelieHne
HKCIIEPUMEHTATBHBIX 3aaq

HEOPTraHWYECKUX UM OPTraHUYECKUX BEILECTB) C COOIIOACHUEM

Imo pacino3HaBaHHIO

npaBuwJl  0e30MacHOrO  OOpallleHHsi C  BEIIECTBAMH WU

nabopaTopHbIM  O00OpyAOBaHHEM, (OPMYIHPOBATH  IETU

11




nH()OPMAITMOHHON O€30TTaCHOCTH;
- BJAQACTh HAaBBIKAMHU pACIIO3HABAHUSI U

3anmuThl  uHpOpManuu, HHOOPMALMOHHOU

0e301acHOCTH JJUYHOCTH,

dbopme
pe3yabTaThl IKCIEPUMEHTA, aHAJTU3UPOBATh M OICHUBATH HX

UCCJENOBAHMS, MPEAOCTAaBIATh B  Pa3IU4YHOU
JIOCTOBEPHOCT;

- yMeThb  OCYIIECTBJATH  IEJICHANPABICHHBIA  TOUCK
XUMUYECKON HWHPOpMAllMK B Pa3IMYHBIX

(HayyHas U y4yeOHO-Hay4Hasl JIUTepaTypa, CPEACTBAa MacCCOBOM

HCTOYHHUKAX

uHbOopMaIuy,
aHAIM3UPOBaTh XUMUYECKYIO MH(OpMALUIO, IEpepadaThIBaTh

cetb UMHTEpHET U Jpyrue), KpPUTUYECKU
€€ U UCI0JIb30BaTh B COOTBETCTBUU C IMOCTABIECHHON y4eOHOM
3ajJayueii;

- BJIAJIETh CUCTEMOM 3HAaHUK O METOAAaX HAYYHOI'O IO3HAHUs
SABJICHUHN IPUPOBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U
YMEHUAMU NPUMEHATH 3TH 3HAHUS IIPU DKCIEPUMEHTAIBHOM
UCCJIEJOBAaHUM BEIIECTB U ISl OOBSCHEHHS] XHMHUYECKUX
ABJICHHWM, HMEIIIMX MECTO B TMPUPOAE MNPAKTHYECKOU

JACATCIBHOCTH YCJIOBEKA U B HOBCGHHCBHOﬁ KHU3HH,

OK
O¢ddexTuBHO

04.

B3aUMOJIENCTBOBAT

b U paboTaTh B

KOJIJIEKTUBE
KOMAaHJIE

n

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOSTEIILHOCTH M CAMOOIIPEICIICHHUIO;
y4eOHO-

-OBJIaACHHUC HaBBbIKaMH

MCCIIEI0BATEIIbCKON, IIPOEKTHOM "
COLIMAJILHOM JICSITEIbHOCTHU;

OBaanenne YHHBEpPCATbHBIMH
KOMMYHHUKATUBHBIMHU 1€HCTBUSIMH:

0) coBMeCTHAasl 1eITeJIbHOCTD.

- IHOHUMATb W HCIIOJIb30BaATh IMPCUMYHICCTBA

- yMeTh IUIAHUPOBaTh U  BBINOJHATH  XUMHYECKUN
AKCIIEPUMEHT (MPEBpALICHUSI OPraHWYECKHUX BEIIECTB IpHU
HarpeBaHUM, TOJYYCHHUE ATUJICHA U U3YyUYEHHUE €ro CBOMCTB,
Ka4eCTBEHHbBIC PEAKIIMM Ha aJIbJCTHJIbl, KpaxMall, YKCYCHYIO
KHUCJIOTY; JACHATypalusi OeJIKOB IPH HarpeBaHUU, IIBETHBIC
peakiuu O€JIKOB; TMPOBOJIUTH PEaKIUMM HOHHOTO OOMEHa,
cpeny

peakuuu Ha cyibdar-, KapOOHaT- M XJIOPUA-AHHOHBI, Ha

OmnpcaCIsATh BOAHBIX PpacTBOpPOB, Ka4YCCTBCHHLIC

KaTHOH aMMOHUH:A, PCIIAaTh SKCICPUMCHTAJIBHBIC 3aJadM II0
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KOMaHJIHOM ¥ MHJIMBUYyaJIbHOU padbOThI;

- IPUHUMATH L€ COBMECTHOU JIESITENBHOCTH,
OpPraHMU30BBIBATh U KOOPAUHUPOBATH ACHCTBUS
0 €€ JOCTH)KCHMIO: COCTaBJATh IUIAH
JNEUCTBHM, pacCHpenessiaTh pOJIM C  Yy4eTOM
MHEHHUIl Y4YaCTHHUKOB OOCYXJaThb pPE3yJbTaThl
COBMECTHOM padoThI;

- KOOpJIWMHUPOBAaTh W BBIIOJHATH PabOTy B
YCIOBHUSIX  PEANbHOTO, BHPTYaJbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

- OCYILECTBJIATH IO3UTUBHOE CTPATETHYECKOE
IIOBEICHUE B  PA3IUYHBIX

IIPOABIIATE TBOPUCCTBO U B006pa)K€HI/I€, OBITH

CUTyaluAax,

WHULIMATUBHBIM
Osiaaenue YHHBEpPCATbHBIMH
peryJsiTUBHBIMU J€CTBUSIMN:

I') IPUHSTHE cCe0sl U APYTUX JIIO/ei:

- IPUHUMATh MOTHUBBI U APTyMEHTHI APYTUX
N1 (S pU aHanuse pe3yabTaToB
JEATEIIbHOCTH;

- MpuU3HaBaTh CBOE IMPAaBO U MPaBO APYrUX
JIFOJIEN Ha OIIMOKWU;

- pa3BUBaTh CHOCOOHOCTh MOHUMATh MHUpP C

MO3ULIMHU APYTOro YeI0BeKa;

temaM "Metamael" u "Hemeramnel") B COOTBETCTBHUU C
MpaBUIaMH TEXHUKHA O€30MacCHOCTH TIPH OOpalIeHHH C
BEILECTBAMH U 1a00paTOPHBIM 000pyJOBaHUEM;
IPEJICTaBISATh PE3yJIbTaThl XUMHUYECKOIO HKCIEPUMEHTA B
dopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEakUuil Hu
(opMyIIMpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJILTATOB;

-yM€Th  CaMOCTOSITEJIbHO  IUIAHMPOBAaTb U MPOBOAUTH
XUMUYECKUN 3KCIEPUMEHT (IOJIyYEHHE U U3YYEHHE CBOMCTB
HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB, KauyeCTBEHHbIE
peakuuu  YIrJieBOJOPOJOB
KHCJIOPOJCOIEPKAIIUX OPraHMYECKUX BELIECTB, pELICHUE
DKCIIEPUMEHTAJIbHBIX 3a/1a4y 1o Pacro3HaBaHUIO

HCOPraHNYCCKHUX W OPTraHHYCCKHX BGIHGCTB) C CO6JIIOI[GHI/I€M

Pa3IINYHBIX KJIaCCOB 151

mpaBuwJI  0e30mMacHOrO  OOpaIleHWss C  BEIIECTBAMH M
7a00paTOpHBIM  000pyAOBaHUEM, (POPMYIUPOBATH  IIEJIH
UCCJICIOBAHMsI, TPEAOCTABIATh B  pasnuyHoi  (opme

pe3yabTaThl IKCIEPUMEHTA, aHATU3UPOBATh U OILEHUBATh UX
JIOCTOBEPHOCTB;
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OK
ConelcTBOBaTH

07.

COXPaHEHUIO
OKpYKarolen
cpensl,
pecypcocOepekeH
U0,  TMPUMEHSTH
3HAHUS 00
U3MEHECHUU
KJIUMaTa,
MPUHLIATIBI
OEpEKIIMBOTO
MIPOU3BO/ICTBA,

b hexTuBHO
JIEUCTBOBATH B
YpE3BBIYANHBIX

CUTyaluAax

B 00,1aCcTHIK010rH4€CKOr0 BOCIIUTAHUSA:
- c(OpMUPOBAHHOCTD HKOJIOTUYECKOM
KYJbTYpbl, TIOHUMAHUE BJIUSHUS COLUAIBHO-
DKOHOMHMYECKUX TPOLECCOB HA COCTOSIHUE
MPUPOTHON U COLIMAIBHOM CpeJlbl, OCOZHAHUE
rJI00AJIbHOTO  XapakTepa  IKOJIOTMYECKUX
po0em;

- TUIAHUPOBAHUE U OCYILIECTBICHUE ICHCTBUU
B OKpYyXalolleidl cpee Ha OCHOBE 3HaHHUSA
1[eJIel YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HEMPUATUE NECUCTBUM, TPUHOCIIIUX
BpE OKPYKAIOIIEH CPEAE;

- YMCHHUC IIPOTrHO3HUPOBATH HC6HaFOHpHHTHBI€

DKOJIOTUYECKHUE ITOCJIEICTBUS
MPEANTPUHUMAEMBIX JEUCTBH,
MPEIOTBpAIATh UX;

- pacliMpeHHe  ombiTa  ACATEIIbHOCTHU
DKOJIOTUYECKON HANPABICHHOCTH;

- OBJIQJICHUE HaBbIKAMU y4eOHO-
MCCIIEI0BATEIIbCKOM, IIPOEKTHOMU "

COHHaHBHOﬁ ACATCIIBHOCTH,

- chopmupoBaTh XUMHYECKOM
COCTABJISIFOIICH E€CTECTBEHHOHAYYHON KAapTUHBI MHUpPA, POJIH

XUMHH B TIO3HAHUM SIBIICHUIN NPUPOABI, B (HOPMHUPOBAHHUH

IMpCACTAaBJICHUSL: 0

MBIIUIEHUSI U KYJbTYPbl JHMYHOCTH, €€ (YHKIUOHAIBHOU
I'PaMOTHOCTH, HEOOXOJUMOW Uil pELIEHUS NPaKTUYECKUX
3a]1a4 ¥ 9KOJOrM4eCK 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3JI0POBbIO U PUPOIHOH cpere;

- YMETbh COOMI0AaTh MpaBujIa FIKOJIOTMUYECKHU LETECO00Pa3HOro
MOBECHUSI B OBITY M TPYIAOBOW JACSITENBHOCTH B MENIX
COXPAaHEHMSI CBOETO 30POBbS M OKPYKAIOWIEW IPUPOIHOU
YUUTBIBaTh ONACHOCTh BO3JEHCTBUS Ha JKHUBbBIE
MOHMMAsl  CMBICII

Cpebl;
OpraHU3Mbl
MOKa3aTess MPeaeIbHON JOMYCTUMON KOHIEHTPAIUH;

OIIPCACIICHHBIX  BCIHICCTB,

- YMETh MPOTHO3UPOBATH, AHAIU3UPOBATH U OLCHHUBATH C

MO3UIMA  DKOJIOTMYECKOH  OE30MacHOCTH  IOCJIEICTBHUS

OBITOBOM M MPOU3BOJCTBEHHOM JI€ATEIILHOCTH 4YEJIOBEKa,

CBSI3aHHOW C  mepepabOTKOM  BEIECTB;  HCMOJb30BaTh
MOJYYEHHbIC 3HAHUS Uil TPUHATUS TPAMOTHBIX PELICHUM
po0JIeM B CUTYaIIHSIX, CBSI3aHHBIX C XUMUEH;

- yYMETh OCO3HaBaThb OMNACHOCTb BO3JICHCTBUSI Ha IKUBbBIC
OpTraHU3Mbl  ONPEACIICHHBIX BEHIECTB, TIOHMMAsi CMBICI
MOKa3aTeyiss MPeaesIbHOM JOIYCTUMOMU
npuMepax

MPEIOTBPAIIEHUS] UX BPEAHOIO BO3JICHCTBHUS HAa OpPraHu3M

KOHOCHTpAalnu, Hu

IIOSACHATH Ha CIIOCOOBI YMCHBUICHH A )51

YCJIOBCKA.
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BrimmyckHUK, OCBOMBIINN 00pa30BaTENbHYIO IPOrpamMMy, TOJDKEH 00aaaTh NpodeccuoHaIbHBIMU KoMIIeTeHIUIMH (nanee - [1K),
COOTBETCTBYIOIIIMMU OCHOBHBIM BUAAM JAEATCIbHOCTHU:

[IK 1. Opranuzanus ¥ BeICHHE IMPOIECCOB MPUTOTOBJAECHUS MU TOATOTOBKM K peaau3anuu MoaypaOpuKaToB sl OO,
KYJMHAPHBIX U3JICTUNA CII0)KHOTO aCCOPTUMEHTA!

[1K 1.1. Opranu3oBbIBaTh MOATOTOBKY pabOYUX MECT, 000pYyJOBaHUS, CHIPbs, MATEpUAJIOB I MPUTOTOBIEHUS MOy (padbpuKkaToB
B COOTBETCTBUU C HHCTPYKLUHAMHU U PETIIaMEHTAMMU.

[IK 1.4. OcymecTBiasaTh pa3paboTKy, aanTalyio peuentyp noaydadbpukaToB ¢ yu4eToOM MOTPEOHOCTEH pa3IMYHBIX KaTeropuit
noTpedureneu, BUI0B U GopM 00CTyKUBAHUS.

[IK 2. Opranuzainusi ¥ BeJIE€HHE MPOLECCOB IMPUTOTOBIECHUSA, OPOPMIICHHS M MOATOTOBKH K peaJM3alUHd TOpsiYMX OIIOf,
KYJMHApHBIX U3JENHI, 3aKyCOK CI0KHOTO ACCOPTUMEHTA C YYETOM MOTPEOHOCTEN pa3IMYHbIX KaTeropuil moTpeduTenei, BUI0B
U hopM 00CITy)KHBaAHUS:

[1K 2.1. OpranuzoBbiBaTh MOATOTOBKY pab0O4MX MECT, 000PYI0BaHUS, ChIPbs, MATEPHAJIOB JJI MPUTOTOBJICHUSI TOPSUUX OO,
KYJIMHAPHBIX U3/IEJINI, 3aKyCOK CJIOKHOTO AaCCOPTUMEHTA B COOTBETCTBUU C UHCTPYKUMSIMHU U pETJIaAMEHTaMHU.

[1IK 2.4. OcyuiecTBiaTh NPUTOTOBIEHUE, TBOPUYECKOE O(POPMIIEHNE U MOJATOTOBKY K peaiu3allyd ropsiuux OJF0J U TapHUPOB U3
OBOIIEH, KpyH, OOOOBBIX, MAaKapOHHBIX HM3JEIIUNA CIOXKHOTO ACCOPTUMEHTA C YYETOM MOTPEOHOCTEH pa3IuYHBIX KaTeropuiu
noTpedureneii, BUI0B U GOpM 00CTyKHUBAHUS.

[MIK 2.8. OcyiecTBisTh pa3pabOTKy, ajanTalui0 PEHEeNnTyp TOpSAYUX OJI0J,, KyJWHAPHBIX H3JEIUN, 3aKyCOK, B TOM YHCIE
aBTOPCKUX, OpPEHIIOBBIX, PETHOHAIBHBIX C YYETOM IMOTPEOHOCTEN pa3UYHBIX KaTeropuil mnorpeduteneid, BUIOB H (hopMm
00CITy>)KMBaHMUS.

[IK .3. Opranuzamnusi ¥ BeIE€HHE MPOLIECCOB MPUTrOTOBJIEHUSA, OQOPMIIEHUS W MOATOTOBKM K peaju3allid XOJOAHBIX OO,
KYJMHAPHBIX W3/ENNI, 3aKyCOK CJI0KHOTO0 aCCOPTUMEHTA C YYETOM MOTPEOHOCTEH pa3IMYHbIX KaTeropuil moTpeduTeneil, BUAOB
u hopm o0CITy )KUBaHUS:

[1K 3.1. Opranu3oBbIBaTh NOATOTOBKY pabOUYuX MeCT, 000pYyI0BaHUs, ChIPbs, MATEPUAJIOB ISl IPUTOTOBIECHUS XOJIOAHBIX OJIIO,
KYJIMHAPHBIX U3JEJINI, 3aKyCOK B COOTBETCTBUU C UHCTPYKIUSAMU U PETIAMEHTAMMU.
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[IK 3.7. OcymecTBasaTh pa3pabOTKy, aJanTaIldio PEIenTyp XOJOMHBIX OJf0M, KyJTHMHAPHBIX H3MEITUH, 3aKyCOK, B TOM YHCIIE
aBTOPCKUX, OpPEHIOBBIX, PETHOHAIBHBIX C YYETOM IOTPEOHOCTEH pa3IMYHBIX KaTeropuid moTpeOuTteneid, BUIOB U (GopMm
00CTy>)KMBaHMUS.

[1IK 4. Opranuzamnusi ¥ BeJeHHUE MPOIECCOB MPUTOTOBJICHUS, O(POPMIICHHSI U TIOJATOTOBKH K peaM3alliil XOJIOJAHBIX U TOPSUIUX
JICCEPTOB, HAITUTKOB CJIOXKHOTO ACCOPTUMEHTA C YYE€TOM IMOTPEOHOCTEH pasiMyYHBIX KaTEropui moTpeduTened, BUAOB U (HopM
00CITyKUBaHUS:

[IK 4.1. Opranu3oBsIBaTh MOArOTOBKY pabO4YuMX MeCT, 00OpYyAOBaHUSA, CbIpbi, MAaTEPUANIOB [JIsi MPUTOTOBICHHUS XOJOAHBIX U
ropsSYMX CiIaaKux OJI0J], 1€CEPTOB, HAIMTKOB B COOTBETCTBUM C UHCTPYKLUSMHU U PETJIAMEHTaMU.

[1K 4.6. OcymiecTBasTh pa3pabOTKy, aJanTallI0 PELENTyp XOJOAHbIX U FOPSIUYUX J1ECEPTOB, HAIUTKOB, B TOM YHCII€ aBTOPCKUX,
OpEHIOBBIX, PETHOHAJIBHBIX C YYETOM MOTPEOHOCTEN pa3IMYHbIX KATErOpUil NOTpeOUuTene, BUA0OB U (OpM OOCTYKMBAHUS.

[1IK 5. Opranusanus ¥ BeJIGHUE MPOIIECCOB MPUTOTOBIIEHUS, OOPMIIEHHUS U MOJATOTOBKH K peaan3aiuu Xjae000yI0UHbIX, MyYHBIX
KOHJUTEPCKUX U3JICIUNA CIOKHOTO aCCOPTUMEHTA C YUETOM MOTPEOHOCTEN pa3IMyHbIX KaTeropuil moTpeouTeneil, BUI0B U Gpopm
00CITyKUBAHUS:

[1IK 5.1. Oprann3oBbIBaTh MOATOTOBKY pabo4yux MecT, 000pYyI0BaHUs, ChIPhs, MATEPUATIOB JIJIsI IPUTOTOBIEHUS XJI€000YTOUHBIX,
MYYHBIX KOHJIUTEPCKUX U3 pa3HOOOPA3HOTO aCCOPTUMEHTA B COOTBETCTBUU C MHCTPYKIUSIMU U PETIIaMEHTaMH.

[1K 5.2. OcymiecTBasiTh MPUTOTOBIIEHUE, XPAHEHUE OTJEIOUYHBIX MOJTYyPaOdpUKaTOB sl XJ1€000yIOUYHBIX, MyUYHBIX KOHAUTEPCKUX
U3JCIUN.

[IK 5.3. OcymiecTBisiTh MPUTOTOBJICHHE, TBOpUYECKOE O(OpMIIEHHE, MOATOTOBKY K peald3aluy XJIeOOOyJIOYHBIX H3ACIHA |
Mpa3IHUYHOTO XJie0a CIIOXKHOTO aCCOPTUMEHTA C YU4e€TOM MOTPEeOHOCTEN pa3IMYHBIX KaTeropuil moTpeduTteneld, BUI0B U (Hopm
00CITy>)KMBaHMUS.

[IK 5.4. Ocy1iiecTBaATh NPUTOTOBJICHNE, TBOpUECKOe 0hOpMIICHHUE, MOJATOTOBKY K peaau3allii MYYHBIX KOHAUTEPCKUX U3EIUM
CJIO’KHOT'O aCCOPTUMEHTA C YUYE€TOM MOTPEOHOCTEHN pa3IUIHBIX KaTErOpuid MOTpeduTeneit, BU0oB U (hopM 00CITyKUBaHHUS.

[TIK 5.5. OcyiecTBisiTh MPUTOTOBIICHHUE, TBOPUYECKOE 0hOPMIICHUE, TOATOTOBKY K peau3allii MUPOKHBIX U TOPTOB CIOKHOTO
aACCOPTHUMEHTA C YUYETOM MOTPEOHOCTEN pa3IMUYHBIX KaTEropuid notTpedurenen, BUI0B U GopM 00CTYKUBAHUS.
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[IK 5.6. OcymectBisaTe pa3pabOTKy, aJalnTalHI0 PEeLenTyp XJIeO00O0YIOYHBIX, MyYHBIX KOHIUTEPCKUX HU3JEJINWA, B TOM YHUCIE
aBTOPCKUX, OPEHIOBBIX, PETHOHAIBHBIX C YYETOM MOTPEOHOCTEN Pa3IMYHBIX KaTerOpuil MOTpeOnTeIeH.

[1K 6. Opranusanusi 1 KOHTPOJb TEKYILIEH JeATeIbHOCTH MOJYMHEHHOIO IEPCOHAIA!

[TK 6.1. OcymiecTBiaTh pa3pabOTKy acCOPTUMEHTA KYyJIMHAPHOU U KOHIUTEPCKON MPOAYKIIUU, PA3JIMUYHBIX BUJIOB MEHIO C YUYETOM
NOTpeOHOCTEN pa3IMUHbBIX KaTeropuil moTpeduTene, BUI0B U GopM 0OCTY>KUBAHUS.

[IK 6.2. OcymecTBiasATh TeKyllee I[UIAHUPOBAHUE, KOOPAMHALUIO JEATEIbHOCTH IOJYMHEHHOIO IME€pCOoHaja € Y4eToM
B3aUMOJIEHCTBHS C APYTUMU MOAPA3ACTCHUSMH.

[1K 6.3. Opranu3oBbIBaTh pecypcHOE 00eceueHne AeSITEIbHOCTH NOJYUHEHHOTO IEPCOHANA.
IIK 6.4. OcymecTBasATh OPraHU3aLNI0 U KOHTPOJIb TEKYIIEH NEATEIBHOCTH MOJYMHEHHOTO IIEPCOHAA.

I1K 6.5. OcyuiecTBasATh MHCTPYKTUPOBaHUE, 00YUEHHE TOBAPOB, KOHIUTEPOB, NEKapel U APpYrux Kareropuil pabOTHUKOB KyXHU
Ha pabouyeM MecTe.
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2. CTpyKTYypa u cojepkaHue 001eo0pa3oBaTeIbHON JUCHTUILTHHBI « X UMHUSD)

2.1. O0beM TUMCHHUIUVIMHBI U BUABI Y4eOHO# padoThl

Bun yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHONM NPOrPaAaMMBbI M CUHUILIMHBI

144

B T.4.

OcHoOBHOe coaepxaHue

132

BT. 4.:

TCOPCTUICCKOC O6y‘I€HI/Ie

78

MMPAKTHYCCKUC 3aHATHA

18

1a00paTOpPHBIC 3aHITHS

IIpogeccnoHAIBLHO-OPUEHTHPOBAHHOE
(copep:kaHMe NPUKIATHOTO MOTYJIs1)

cojep:KaHme

22

BT. 4.:

TCOPCTUYICCKOC O6y‘I€HI/Ie

IMPAKTHYCCKUC 3aHATHA

7a00paTOpHBIC 3aHITHUS

Koncynpranuu

CamocrosiTeibHas padora

IIpomexyTouHasi aTTecTannsi(3K3aMeH)

Ol B~ OO| O O
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumeHnoBaH O0be @opMupyembl
Conep:xkanue yueOHoro Marepuaja (ocHOBHOE U npo(eccuoHaATbHO-
HE PAIACION K OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTUYECKHE 3aHATHUS, IPUKJIATHOH MOAYJIb . ¢
TeM YacoB [KOMIICTEHIIHUHU
1 2 3 4
OcHOBHOe coepxxanmne 132
Paznen 1. OcHOBBI CTPOEHHS BellleCTBA 8
Tema 1.1. OcHOBHOE coep:KaHue 6 OK 01
CrpoeHnue Teopernueckoe 00yueHnune 4
aTOMOB CoBpeMeHHass  MOJENb  CTPOEHUST aroMa. OJEKTPOHHAas  KOHQUTypalus  aroMma.
XUMHYECKUX  (Kijaccudukamuss XUMHUYECKUX JJIEMEHTOB (S-, P-, d-aiieMeHThbI). BajeHTHBIC 3JICKTPOHDI.
JJICMEHTOB U |BaneHTHOCTh. OJNEKTPOHHAA NPUPOJA XUMHYECKON CBSI3H. OJIEKTPOOTPULATEIBHOCTb.
npuponaa KoBasneHTHas cBA3b, €€ Pa3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHus (OOMEHHBIN U JOHOPHO- 4
XAMHYECKOW  |akientopHbiii).  MoHHas  cBs3b.  Merammdeckas  CBs3b.  BoOmopoiHass — CBSI3b.
CBsI3U MexmoneKysspHbIe B3aUMOECUCTBHUS.
N3otomnbl, OCHOBHOE U BO30YKICHHOE COCTOSIHUE aToMa, THOpUIM3aIMs aTOMHBIX
opOuTaneu.
IpakTnueckune 3aHATHUSA 2
Pemenne mnpakTUYeCKUWX 3aJaHUNl Ha COCTaBIIEHWE OJJIEKTPOHHO-Tpaduueckux GHopmys
3JIEMEHTOB 1—4 nepuooB.
Pemenne 3a1annii Ha UCMOJIB30BAHME XUMHUYECKOW CMMBOJIMKM M HAa3BaHWUW COCAMHEHUU IO
HOMEHKJIAType MEXIYHApOJHOTO COI03a TEOPETHYECKOW U MPUKIAAHOM XUMUU U |2
TPUBHAIBHBIX HA3BaHUU ISl COCTABJICHUS] XUMUYECKUX (POPMYJT JTBYXaTOMHBIX COCIMHEHUN
(OKCHIOB, CYIb(MOUIOB, TUAPHUIOB U T.I1.) U IPYTUX HEOPTAaHUYECKUX COCAMHEHHUI OTAEIbHBIX
KJIACCOB.
Tema 1.2. OcHOBHOE coep:KaHue 2 OK 01
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Ilepuonnuecku | Teopernueckoe o0ydenune OK 02
1 3akoH U | [IpakTHYecKue 3aHATHS 2
Tabna Ilepuomuueckas cucrema xumuueckux siemeHToB .M. MenaeneeBa. OU3UUECKUNA CMBICI
M. .Mennenee |[lepuomnueckoro 3axkona J[.M. MengeneeBa. 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB
Ba XUMHUUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CI0KHBIX BEIIECTB B COOTBETCTBUHU C
MOJIOKEHUEM XHMHUYECKOro 3neMeHTa B llepuomnueckor cucreme. MUPOBO33pEHUECKOE U
HayuyHoe 3HaueHue Ilepmommueckoro 3akona .M. Menneneesa. Ilpornoszer J.U.
MenneneeBa. OTKpBITUE HOBBIX XUMHUYECKHUX AJIEMEHTOB. 2
Pemiennie MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha XapaKTepHU3alUI0
XUMUYECKUX AJIEMEHTOB «Merannnueckue / HEMETAJUTUYECKHE CBONCTBA,
ANEKTPOOTPUIIATENHBHOCTh U CPOACTBO K AIEKTPOHY XUMHYECKUX AJIIEMEHTOB B COOTBETCTBHUE
C WX JJIEKTPOHHBIM CTPOCHUEM M TOJIO)KEHHEM B MEPUOJIUYECKON CHUCTEME XUMHUYECKUX
anemenToB /.M. MeHzaeneeBay.
Paznen 2. XumMuuyeckne peakuuu 12
Tema OcHOBHOe conepxkaHmne 6 OK 01
2.1.Turbr Teoperuyeckoe o0y4eHue 4
xuMu4deckux  |Knaccudukamuss u TUMBI XUMHUYECKUX pEaKIUA € y4aCTUEM HEOPraHWYECKUX BEIIECTB.
peaxnui KonnuecTBeHHbIE OTHOLIEHUS B XUMHUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHUMHUU M
pacyeThl 0 YPaBHEHUAM XMUMUYECKUX peakiuuid. Mojp Kak €IMHHIA KOJUYECTBA BEIIECTBA.
MonsipHass Macca. 3aKOHBI COXPAaHEHUS MAacChl U SHEPruU. 3aKOH ABOraapo. MoOIspHBI
00beM razoB. OTHOCUTENbHAS TUIOTHOCTH Ta30B. 4

Peakuun koMmIiekcooOpa3oBaHUsl C y4acTHEM HEOPTaHMYECKUX BEIIeCTB (Ha mpuMepe
TUAPOKCOKOMITJIEKCOB ITUHKA U aJTFOMUHUS).

ypaBHCHI/ISI OKHUCJICHUA-BOCCTAHOBJICHUA. CrerneHn OKHUCJICHUA. OxucnuTeIb u
BOCCTAaHOBHUTCIIb. OKMCIINTEIILHO-BOCCTAHOBUTEILHBIC pPCaKkunun B IIpupoac,
IIPOU3BOACTBCHHBIX IIPOLCCCAX M IKUBHCACATCIBHOCTH OPIraHU3MOB. OKHCIIUTEIIHHO-
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BOCCTAaHOBUTEIILHBIN IMOoTCHOMUall CpPCAbI. CocraBneHue u YpaBHHUBAHHUC OKHCIIHUTCIIBHO-
BOCCTAHOBUTCIBHBIX pCaKHI/Iﬁ MCTOAOM 3JICKTPOHHOT'O OamaHca. TunuyHele HCOPTaHNYICCKHC
OKHUCJIUTCIN U BOCCTAHOBUTCIIN. 9JI€KTpOJ'IH3 PaCTBOPOB U PACIlJIIaBOB COJICH.

HpaKTH‘leCKHe 3aHATHUA

CocraBneHue YpaBHEHHMI peakUMid COEIMHEHMS, pa3JIOKEHUs, 3aMelleHus, OoOMeHa.
VYpaBHeHUs peakivii TOpeHUsl, HOHHOTO OOMEHa, OKUCIICHUS-BOCCTAHOBJICHHUS.

PacueT KoJIMYeCTBEHHBIX XapaKTEPUCTUK UCXOJHBIX BEIIECTB U MPOIYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOJYKTa PEAKIMU COCTUHEHHsS, €CIM OJIHO U3 BEIIECTB
JTAaHO B M30BITKE W/WIIM COJEPKUT MpuMecu. PacueT maccoBoil v 00beMHON JIOJIM BBIXOJA
MPOAYKTAa PEaKIUH COCAUHEHUS OT TEOPETUYSCKH BO3MOXKHOTO. Pacuer o00BEMHBIX
OTHOIIIEHHH Ta30B. PacueT macchl (00beM, KOJIMYECTBO BEILIECTBA) MPOJYKTA PEAKIUU, €CIIH
OJIHO W3 BEUIECTB JAHO B BUJE PacTBOpPa C ONMPEACICHHOM MAacCOBOU JOJIEM PaCTBOPEHHOIO
BEILECTBA.

Tema 2.2,
DJIEKTPOIUTHYE
cKas

JTACCOLMAIIUA U
WOHHBII 00OMEH

OcHoBHOe coaepxkaHue

Teopernueckoe o0yuenune

Teopus snexkrponutThyeckor auccoruanuu. Peaknuu wmoHHOro oOmena. CocTaBieHHE
peakuuii MOHHOIO OOMEHa MyTEeM COCTaBJICHHUS WX IOJHBIX WU COKPAIICHHBIX HOHHBIX
YPaBHEHUM.

['vpponus coneld. 3HadeHWE THUAPOIHM3a B OHOJOTMYECKHX OOMEHHBIX MpoIleccax.
[IpumMeHeHue ruIpoii3a B IPOMBIILIEHHOCTH.

JlaGopaTopHble 3aHATHSA

JlabopaTtopHas pabota «Peakuuu rupomn3a.

HccnenoBanne cpeabl pacTBOPOB  COJIeM, OOpa30BaHHBIX CWIBHBIMH M CIA0BIMHU
MPOTOJIMTAaMH, U UX PEaKIui C pacTBOpaMM Iejoun U kKapOoHaTa HaTpus. CocTaBlieHHE
peakuuii TUAPOIU3a COJIEH.

OK 01
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O6o0maromuii  ypoxk. KonTposbHas padora mo TtTeme: «»CTpoeHuE BelIeCTBA U
XUMHUYECKUE PEaKIIUU.

Pa3gea 3.

CTpoeHue U CBOHCTBA HEOPraHMYECKHUX BellleCTB 24

Tema 3.1.
Knaccuduxarus
, HOMEHKJIaTypa
u CTpOEHHue
HEOPTraHUYECKU
X BEIIIECTB

OcHOBHOe coJiep:KaHue 6

Teopernueckoe o0yueHune 2

[TpenmeT Heopranuueckoil xumuu. B3anmocssa3p Heoprannueckux BemecTs. Kiaccugpukanus
HeopraHudeckux BemiecTB. IIpocTeie n ciioxHble BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX
BEIIECTB (OKCHJABI, THAPOKCHUIBI, KHCIOTBHL, coiau). HomeHknaTypa ©  Ha3BaHUE
HEOPTraHWYECKUX BEIIECTB HCXOAd U3 HUX XUMHUYECKOM (OpMyJbI WM COCTaBJIECHUE
XUMUYECKONM (OpMyJbl HUCXOJsS U3 Ha3BaHUS BEIIECTBA IO MEXIYHApOIHOW WU
TPUBUAIIBHOW HOMEHKJIIATYPE.

MexMmouieKysipHple  B3auMozaeucTBusA.  Kpucramwiornzapartel.  ArperaTtHble  COCTOSIHUS
BenlecTBa. Kpucramimyeckue U amop¢Hble BeliecTBa. TUIBI KPUCTAUIMYECKUX PEIIETOK
(aToMHasi, MOJIEKYJSIpHAsl, MOHHAs, METaJIM4ecKas). 3aBUCHUMOCTh (PU3NYECKUX CBOMCTB
BEILECTBA OT TUIMA KPUCTAIIMYECKOM petmeTku. [IpuurHbl MHOT00Opasusi BEIIECTB.
CoBpeMEeHHbIE MPECTABICHUS O CTPOCHUM TBEPIBIX, KUAKUX M Ta3000pa3HbIX BELIECTB.
Kunkue KpucTaubl.

IIpakTnueckue 3aHATHUSA 4

Pemienue 3a1a4 Ha pacueT MacCOBOM J0JIM (MAacChl) XUMHUYECKOTO dJIEMEHTa (COCIMHEHUS) B
MoJIeKyJe (CMecH).

Pemenne mnpakTHYeCKMX 3aMaHUN MO KJIACCH(UKANNKM, HOMEHKJIATYpE W XUMHYCCKUM
dbopMyIaM HEOPraHWYECKUX BEIIECTB PAa3IMUHBIX KJIAcCOB (Ha3bIBaTh M COCTABIIATH
(bopMyIThI XUMHUYECKUX BEIIECTB, ONMPEICISATh MPUHAJICKHOCTD K KJIACCy).

Hcrounnku xuMudeckord mHbopMarnuu (HaydyHas U ydueOHO-Hay4dHasl JIMTepaTypa, CpelcTBa
MaccoBoil mH@opmanuu, cetb MHTepHer u apyrue). [lonck mHpopmanuy 1o Ha3BaHUSM,
uaeHTUGUKATOPaM, CTPYKTYPHBIM (DopMyJiam.

OK 01
OK 02
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Tema 3.2.| OcHOBHOe coepKaAHUE 12 OK 01
dusuko- Teopernueckoe o0y4yenne 8 OK 02
XUMHYCCKUC Metamisl. O6mue ¢uznyeckue U XUMUYECKHEe CBOMCTBa MeTauioB. CrocoObl MOTyYEHUS.
CBOHCTBA 3HaYeHWE METAUVIOB M HEMETa/NIOB B TMPUPOAEC U JKU3HEJACATCIIBHOCTH YEJOBEKa U 5
HCOPraHUYCCKU (opraHu3MoB. Koppo3uss MeTaisioB: BHUABI KOPPO3HH, CIOCOOBI 3alIUThl METaUIOB OT
X BCIICCTB KOppO3uH.
Hemeramibl. O6mue ¢puznueckue 1 XUMHUYECKUE CBOMCTBA HEMETAUIOB. THUIIMYHBIE CBOMCTBA
MetaioB 1Y— YII rpynn. Knaccudukainus ¥ HOMEHKJIATypa COCIWHEHHN HEMETaJlIOB.|2
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B MPUPOJIE.
XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB  (OKCHUIIOB,
TUAPOKCUIOB, KHUCJIOT, COJe W Jp.). 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWMCTB MPOCTHIX |4
BEIIECTB, BOJOPOIHBIX COCIUHEHNN, BBICIIUX OKCUIOB U TUAPOKCUIOB.
IIpakTHyeckue 3aHATHS 2
CocraBiicHME ypaBHEHUW XHUMHUYECKHX PEAKIHM C YYaCTHEM TMPOCTBIX W  CIIOXKHBIX
HEOPTaHUYECKUX BEILIECTB: OKCHUJIOB METAIJIOB, HEMETAJIOB U aM(OTEpPHBIX 3JIEMEHTOB,;
HEOPTaHWYECKUX KUCJIOT, OCHOBAHHM U aM(OTEPHBIX TUIPOKCUIOB, HEOPTAHUYECKUX COJIEH, 5
XapaKTEepU3YIOIINX UX CBOMCTBA.
PemieHre nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHUM HA CBOWCTBA U ITOJIYyYECHUE
HEOPraHUYECKHUX BELIECTB.
JlaGopaTopHble 3aHATHSA 2
JlabopaTtopHas paborta «CBONHCTBA METAJIOB U HEMETAJIJIOBY.
HccnenoBanne (GU3MUECKUX M XUMHUYECKHX CBONCTB METAJIOB M HEMETa/UIOB. PereHue 5
AKCHEPUMEHTAIBHBIX 33/1a4 MO CBOMCTBAM XMMHUUYECKUM CBOMCTBAM METAIJIOB U HEMETAJLJIOB,
10 PACTIO3HABAHUIO U MOJYYEHUIO COEIUHEHUI METAJUIOB U HEMETAJIIOB.
Tema 3.3.| OcHOBHOe copep:xaHue 2 OK 01
[IponsBoacTBO | Teopernueckoe o0ydeHue 2 OK 02
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Heopranuyecku [OOIIMe NpeacTaBIeHUsI O MPOMBIIUICHHBIX CIOCO0aX MOJYyYEHUs XUMHUYECKHX BEIIECTB (Ha
X BEIIECTB. [IpUMepe MPOU3BOACTBA aMMHUAKA, CEPHOUM KUCIIOTHI).
3HaueHue u|Uepnas u uBetHas Metamutyprus. [IpakTudyeckoe mpuMEHEHUE 3JIEKTPOJIM3a I TOTyUYeHHUS 5
OPUMEHEHUE  B|IIENOYHBIX, MICIOYHO3EMEIbHBIX METAWIOB U  amoMuHus. CTEKI0 U CUJIMKATHAs
ObITY W  Ha|IPOMBIILJIEHHOCTb.
npousBoacTBe |[IpoGrema 0TX0A0B U MOOOYHBIX MPOIYKTOB.
CamocrosiTesibHas padoTa 2
Pemienue npakTMKO-OpUEHTUPOBAHHBIX 33JIaHUN O POJIM HEOPTAHUYECKOW XUMHUH B Pa3BUTUHU
MEJUIIMHBI, CO3/JaHUM HOBBIX MaTepuagoB (B CTPOUTEIBCTBE W Jp. OTPACIAX 5
MPOMBIIIJICHHOCTH), HOBBIX MCTOYHUKOB DHEPIUM (aJbTEPHATUBHBIE UCTOYHUKHU SHEPIUU) B
pELIeHUH MPOOJIEM SKOJIOTUYECKOM, SHEPIEeTUUECKOM U MUILEBON O€30MaCHOCTH.
O6o0maromuii ypok. Kontpoabnas padora mo Tteme: «CBOHCTBa HEOPraHUYECKUX 5
BEILIECTBY.
Paszpnen 4. CTpoeHne U CBOHCTBA OPraHNYeCKNX BeLIECTB 28
Tema 4.1.| OcHOBHOE co/iep:KaHue 4 OK 01
Knaccudukanus | Teopernueckoe o0ydeHune 4

, CTPOCHHE WU
HOMEHKJIaTypa
OpTraHUYECKUX
BEILIECTB

[Ipenmer oprannyeckon XuMuu. B3anMOCBsI3b HEOPTAHUYECKUX U OPTAaHUYECKUX BEIIECTB.

XHUMHUYECKOE CTPOCHHME KaK MOPANOK COEAWHEHHsS aTOMOB B MOJIEKYJIE COTJIAaCHO HX
BAICHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUM XHMHUYECKOIO CTPOEHUS OPraHUYEeCKHX
AM. Dbyraeposa.
Monekynsipable W CTPYKTYpHBIE (pa3BEpHYThIC, COKpAILCHHbIC) XUMUYECKHE (HOPMYJIBI.

COETMHEHUN YInepoaHbll  CKENET  OpPraHuYeCKOW  MOJEKYJIBL.

3aBUCHUMOCTh CBOMCTB BELIECTB OT XMMUUYECKOTO CTPOEHUSI MOJeKyl. M3omepust u n3oMepbl
(cTpykTypHas,reomeTpuueckas (uc-rpanc-uzomepusi). KpaTHOCTh XUMHUUYECKOM CBSI3H.
0 (yHKIIMOHATLHOMN KJIacCU(UKAIUU  OPraHUYECKUX

Ilonsatne rpymnme.

coeuHeHn. MexIyHapoIHas HOMEHKJIAaTypa W NPUHIUMIBI HOMEHKIIATYPhl OPraHUYECKUX

[IpuHIUTIBI

COEJIMHEHUM.
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Homenknatypa  OpraHM4eckMX COEAMHEHHUH  OTAEIbHBIX  KJIAcCOB  (HACBIILECHHBIE,
HEHACBIIIEHHBIE U apOMaTHYECKHUE YTJIIEBOAOPOAbI, CIUPTHI, (DEHOINBI, allbJETU/Ibl, KETOHBI,
KapOOHOBBIE KHCIOTHI U Jip.) CocTaBiI€HUE MOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OpMY
OpraHUYECKUX BEUIECTB OTAEIBHBIX KJIACCOB, MCIIOJIb3YSl MX HA3BaHUA II0 CUCTEMAaTUYECKON
HOMEHKIatype. PacueTsl mpocteifmeit QopMynabl OpraHMYECKON MOJNEKYJbl, HCXOAS U3
3JIEMEHTHOTO0 cocTaBa (B %).

Tema 4.2.
CBoiicTBa
OPTaHUYECKUX
COCTUHECHUN

OcHOBHOE coep:KaHue

14

Teopernueckoe o0yuenmne

10

OU3NKO-XUMUYECKME  CBOMCTBA  OPraHUYECKHX  COCIWHEHUW  OTAECIBHBIX  KJIACCOB
(ocobeHHOCTH KiacCU(pUKAIMM M HOMEHKJIATYpbl BHYTPU Kjacca; FOMOJOTMYECKUU Psi U
obmast dopmyna; wuzomepusi; (U3UYECKUE CBOWCTBA; XUMHYECKHUE CBOMCTBA; CIIOCOOBI
MOJTy4CHUS ):

— IPCACIBbHBIC YITICBOAOPOIHLI. FOpCHI/IC MCTaHa KaK OJHWH N3 OCHOBHBIX HCTOYHHNKOB TCILJIa B
IIPOMBINIJIICHHOCTHU U 6I>ITy. CsoiicTBa IIPUPOJHLBIX YITICBOAOPOAOB, HAXOKIACHUC B IIPUPOAC U
IMPUMCHCHUC AJIKAHOB,

— HEMpEIETIbHbIE U apOMAaTHYECKHE yIriieBoAopoAbl. [lonmuMepusanus 3TUieHa Kak OCHOBHOE
HaInpaBJICHUE €ro WCIOJIb30BaHU. I'openue aleTUIeHa KakK HMCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHH I CBAPKHU U PE3KU METAJIJIOB;

— KHCIJIOPOJCOJIepKAIUE COeAMHEHUsI (CIUPTHI U TPOCThie 3PUpbI, (HEHOJbI, aNbIECTUABl U
KETOHbI, KapOOHOBBIE KHCIOTBI M UX Npou3BojHbIE). IlpakTHueckoe mnpUMEHEHUE
STWIEHIJIMKONSL, TIiuuepuHa, ¢eHona. IlpumeHeHne Qopmanbaeruna, aneraibAeruia,
YKCYCHOM KHCHOTBI. MblJla Kak COJIM BBICIIMX KapOOHOBBIX KHUCIOT. Moromie cBOMCTBa
MBLIA;

— a30TCcoJIepKAIINe COSAMHEHUS (AMUHBI 1 aMUHOKUCIIOTHI, OCIIKH).

Knaccudukanus 1 o0coOEHHOCTH OpraHMYecKuX peakiuil. Peaknmonnsie 1eHTpbl. Pajukansl.
IlepBOoHayaIbHBIE MOHATHS O TUIIAX U MEXAHU3MAX OPraHUYECKUX PEAKLIUM.

OK 01
OK 02
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IIpakTHyeckune 3aHATHS

Penienne nenodek MpeBpallleHUl HA TEHETUYECKYHO CBA3b MEXKIY KJIACCaMU OPTaHUYECKUX
COEIMHEHUN C COCTABJICHHWEM HAa3BaHWI OPraHUYECKUX COEOUHEHHUN MO TPUBHUAIBHOW WIIH
MEXIYHApPOJIHOW CHCTEMATHYECKOM HOMEHKIaType. PemeHne pacdeTHbIX 3amad 1o

YPaBHEHUSIM PEAKIUN C yHaCTUEM OPraHMYECKUX BEILECTB.

JlaGopaTopHble 3aHATUA

JlabopaTtopHas pabota «IlomyueHue sTuIeHa U U3y4YE€HUE €r0 CBOUCTBY.

[Tony4yenue sTuICHA U3 3TaHOJA B JIAOOPATOPUH U U3YUYEHUE €r0 (PU3UUECKUX U XUMUUYECKUX
cBoiicTB. CocTaBiieHWE peaklUuid NPUCOCAUHEHUS W OKHUCJIEHUS Ha MpUMEpE STHUJICHA.
Pemenue pacueTHbIX 3a/1a4 ¢ UCIOJb30BAaHUEM TUIOTHOCTH I'a30B 110 BOAOPOAY U BO3IAYXY.

Tema 4.3.
OpraHuueckue
BEILIECTBA B
KU3HEJEATEIbH
OCTH 4YeJIOBEKa.
[IpousBonacTBo

U TMpPUMEHEHUE
OPTaHUYECKUX
BEILIECTB B
MIPOMBIIIJIEHHOC
TH

OcHOBHOe conepxkanmne

Teopernueckoe 00yueHnune

buooprannueckne coenuHeHus. IlpumeHenne wu OWOJOTHYECKas pOJb yIIEBOIOB.
OKWHCIIeHHEe YTIIEBOJIOB — WCTOYHHUK JHEPTHUU JKUBBIX OpraHu3MoB. OOJacTu MpUMEHEHUS
amMmuHOKHCTOT. [IpeBpamieHuss OelKOB TNWIM B OpraHm3Me. buonormyeckue QyHKITUU
6enkoB. buonornueckue GpyHkiuu xupoB. Poias oprannyeckoit XuMuUM B peIICHUH TIPOOIeM
NUIIEBON 0€30MaCHOCTH.

Hyxneunossie COCTaB U Crtpoenue CocraB

KHUCJIOTHI: CTPOCHHE.

HykjaenHoBbIX kucioT ([JAHK, PHK). Poiib HyKIE€MHOBBIX KHUCIOT B >KH3HEIEATEILHOCTH

HYKJIEOTUIOB.

OpraHU3MOB.

[Tpou3BOACTBO OPraHMYECKUX BEUIECTB: MPOM3BOJACTBO METaHOJA, NepepadoTka HEPTH.
[TonuaTHieH KaK KPYNMHOTOHHAXKHBIM MPOIYKT XMMHUYECKOIro Npou3BojcTBa. [IpumeHenue
sTuiieHa. [Ipon3BOACTBO U NPUMEHEHUE KayuyKa U PE3UHBI.

CHUHTETHYECKHE W HCKYCCTBEHHBIE BOJIOKHA, HX CTpO€HUE, cBoMcTBa. I[IpakThueckoe
WCIIOJIb30BaHuEe BOJIOKOH. CHHTETUUECKUE TUICHKH: U30JISIIUS JJISI IPOBOIOB, MEMOPAHBI IS
OTPECHEHUsI BOJIbI, 3allUTHBIC TIUICHKH JJIsI aBTOMOOWJICH, IIJIACTBIPH, XUPYPrUUYECKHE

OK 01
OK 02
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noBsi3KK. HoBbIE TEXHOJIOTHH JTaTbHEHIIIEr0 COBEPILIEHCTBOBAHUS MMOJIMMEPHBIX MaTEpUAIIOB.
Ponb oprannueckoil XMMUU B pelIeHUU Po0IeM I3HEPreTHIeCKOi 0€30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, CO3IaHUM HOBBIX MAaTEPHAIOB, HOBBIX MCTOYHUKOB SHEPIUH (aJIbTEpHATUBHBIC
MCTOYHUKH YHEPTHUN).

IIpakTHyeckue 3aHATHSA 2
Pemenne npakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUIl MO COCTABICHUI0 XMUMHUYECKHUX pEaKLuil,
OTPaXKAIOIIUX XMMHUYECKYI0 aKTMBHOCTb OPraHMYECKHMX COCAMHEHMHM B Pa3jMuYHBIX cpeaax|2

(TIpUPOHBIX, OMOJOTUYECKUX, TEXHOTEHHBIX ).

O0o0mamuili  ypok.
OpPraHUYECKUX BEIIECTBY.

KonTposbHast padora mo Tteme: «CTpykTypa U CBOMCTBa

Kunernueckune wu TEPMOIUHAMHAYECCKUE 3aAKOHOMECPHOCTH IIPOTCKAHHUA XHUMHYCCKHX

Pa3pea 5. . 12
peakuum
Tema 5.1.| OcHoBHOE coep:KaHue 4 OK 01
Kunernyeckue | Teopernueckoe o0yueHue 2 OK 02
3aKOHOMEPHOCT (Xumuyeckue peakuuu. Kraccudukanys XUMUYECKUX peakiuili: 1o (a3zoBoMy coOCTaBy
U IPOTCKaHHUSA(TOMOTEHHBIE M TE€TEPOTCHHBIC), IO WCIOJIB30BAHUIO KaTaan3aropa (KaTaJuTHYECKUE WU
XUMHYECKUX HEKATaTUTUYECKHE).
peakiui CKOpOCTh peakuuu, €€ 3aBUCHUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPUPOIBI PEArupyroUInuX
BEIIECTB, KOHIICEHTPAIIMHA PEarupyrolux BemecTB, TemmepaTypsl (mpasmwio Baut-T'odda),|2
IUIOIIAIA PEAaKUMOHHOM ITOBEPXHOCTH, HaJIW4Ms KaTtanusaropa. Ponb Karaim3aTopoB B
IIPUPOJIE U MPOMBIIIUIEHHOM IIPOU3BOJCTBE.
DOHeprus aKkTUBAlMU. AKTHUBUPOBaHHBIN koMmIiuiekc. Kartanuzatopel u kartanu3. Poub
KAaTaJIM3aTOPOB B IIPUPOJIE U MPOMBIUIIEHHOM IIPOU3BOJICTBE.
JlaGopaTopHble 3aHATUA 2
N3ydeHne 3aBUCMMOCTH CKOPOCTH XMMHMYECKON PEaKUHMM OT KOHUEHTPALWUHU Pearupyronimux 5

BEIIECTB U TEMIIEPATYPHI.
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JlaGoparopHas paboTa Ha BbIOOP:
1. JTaGoparopnas pabora «OmnpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKIMKU OT KOHIEHTpaIU
pearupyromumux HccnenoBanue CKOPOCTH  pEakiid  OT

KOHLOCHTPAIIUH. OHpCI[eJIeHI/Ie KOHCTAHTBI CKOPOCTHU pCAKIINHN Fpa(i)H"IeCKI/IM MCTOJOM.

BEILECTBY. 3aBUCUMOCTH
2. Jlaboparopnas pabota «OmnpeaeneHue 3aBUCUMOCTH CKOPOCTU PEAKIIUU OT TeMIIEpaTyph».
HccnenoBanre 3aBUCHUMOCTH CKOPOCTH pEakUMH OT Temmeparypsl. Pacuer sHeprum
aKTHUBAIIMHU PEaKIUU.

Pemenne npakTUKO-OpUEHTHUPOBAHHBIX 3aJaHUl Ha aHaiu3 (aKTOpOB, BIMSIONIMX Ha

HN3MCHCHHUC CKOPOCTH XUMHUUYECCKOM PCaKInu.

Tema 5.2.
TepmoauHaMu4
€CKHE
3aKOHOMEPHOCT
U TNpOTEKaHUs
XUMHUYECKUX
peaKIui.
PaBHoBecue
XUMHUYECKUX
peaxkuui

OcHOBHOe conepxkanmne

14

Teopernueckoe o0yueHue

Knaccudpukanuss XUMHYECKHX peakuui: 1o TemioBoMy 3(P¢eKTy (3K30TepMHUUECKHE,
SHAOTEPMUYECKHUE), MO0 oOpaTUMOCTH (0Opatumbie U HeoOpatumbie). TemmoBbie 3PdeKThI
XMMHUYECKUX peakuuil. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakiuil. XuMuieckoe
paBHOBECHE M €ro CMEUIeHHE TMOJ JCHCTBHEM pa3IUyHbIX (HAKTOPOB (KOHLEHTpPALUs
peareHToB WM MPOIYKTOB PEaKIMH, JABJICHHUE, TeMIIepaTypa) sl CO3JaHMs ONTUMATbHBIX
YCIIOBUH MPOTEKAHUSI XUMUYECKUX MPOLIECCOB.

[Tonsitue 00 sHTANBNIUK U SHTponuU. DHeprus ['n00ca. 3akoH ['ecca u ciencTBUs U3 HETO.

Ponb CMCHICHUA PAaBHOBCCHA B TCXHOJIOTHYCCKUX IIPOLCCCax.

IIpakTHyeckune 3aHATHUSA 2
[Tpunuun Jle Illarenve. BnusHue pasznuuHbix (AKTOPOB HA H3MEHEHUE PABHOBECHS
XAMUYECKUX PEAKLIHM.

3aKOH JECUCTBYIOIIMX MAacC M KOHCTaHTa XMMHYECKOTO paBHOBecHs. PacueTsl paBHOBECHBIX 5

KOHIICHTpAIUi pearnupyronux BemecTB U MpoAyKTOB peakiuii. Pacdets TemiaoBoro addexra
pEeaKunu.
Pemenre npakTMKO-OpMEHTUPOBAHHBIX 33JaHUi Ha npuMeHeHue npuHuumna Jle-Illarense miis

OK 01
OK 02
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HaxXOXXACHUA HaIIpaBJICHHUA CMCHICHHA PAaBHOBECH XUMHYECKOMN p€akuyun MW aHajlu3
q)aKTOpOB, BJIMATONINX HAd CMCIICHHUC XUMHWYCCKOT'O PABHOBCCHUSI.

Kouncyabranmumn 4
N3yuyenune BIUSHUS pa3auIHBIX (PaKTOPOB HA CMEIIIEHUE XUMUISCKOTO PAaBHOBECHSI.

Brusare n3MeHeHUsT KOHIICHTPAIMH BEIIECTB, PEAKITUN CPEIbl U TEMITepaTyphl Ha CMEIICHUE
XUMHYECKOTO PaBHOBECHSI. 4

CpaBHEHHE MOJIYYEHHBIX PE3YJIbTATOB C TEOPETUYECKH IPOTHO3UPYEMBIMH Ha OCHOBE
npunuuna Jle [laremnbe.

O06o0maromuii ypok. KourposasHas padora no reme: «CKOPOCTh XMMUUYECKOW PEAKIIUN U
XUMHUUYECKOE PABHOBECUE.

Pasznea 6. JlucnepcHbie CHCTEMBI 14
Tema 6.1.| OcHOBHOE coep:KkaHue 8 OK 01
JucnepcHsie Teopernyeckoe o0yyenune 6 OK 02
CHCTEMBI ¥| JTucriepcHsle cucTeMbl. Komtonausle cucTeMbl. VICTUHHBIE pacTBOPEL. OK 07
(axrops uX|PacTtBopeHue Kak (pusnko-xumudeckuii mporecc. PactBopel. CrocoObl MTPHUTOTOBICHUS
YCTOMYHMBOCTH |pacTBOpOB. PacTBOprMOCTb. MaccoBasi 018 pacTBOPEHHOrO BeHIECTBA. llpeiensHo

JIOTTYCTUMBbIE KOHIIEHTPAIIMH ¥ X UCIIOJIb30BAHUE B OIIEHKE SKOJIOTUYECKON O€30MacHOCTH. 6

Knaccudukanus aucnepcHsIXx cucteM Mo cocTaBy. CtpoeHne u (PakTopbsl YCTOWYHMBOCTU
JTUCTIEPCHBIX CHUCTeM. Pacro3HaBaHWe HWCTHUHHBIX PACTBOPOB, KOJJIOMTHBIX PACTBOPOB U
rpyboaucniepcHsix cucteM. CTpoeHue Mulesibl. PaccenBaHume cBeTa MpH MPOXOXKICHUH
CBETOBOTO Iy4YKa Yepe3 ONTHYECKU HEOTHOPOAHYIO cpeny (3ddexra Tunaans).

IpakTHyeckune 3aHATHUSA 2
Perenne 3a1a4 Ha MPUTOTOBJICHHE PACTBOPOB.
Pemenne mNpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha JUCIIEPCHBIC CHCTEMBI, 5

UCIIOJIb3yeMble B OBITOBOM M MPOU3BOACTBEHHON [EATEIbHOCTH 4YEJIOBEKa, C MO3MIIMM
HKOJIOTUYECKOI 0€30MaCHOCTH MOCIEACTBUNA U TPAMOTHBIX PEIIeHUN MPOoOJIeM, CBA3AHHBIX C
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XUMHUEN.

Tema 6.2.|OcHOBHOE coJiep:KaHue 4 OK 01
HccrnenoBanne |Teoperndyeckoe 00ydeHune 4 OK 02
CBOHCTB PactBopel 3amaHHOM  (MOJSIpHOWM) KOHUEHTpaluu (C MNPaKTUKO-OPHUEHTHUPOBAHHBIMU 5
AACHCPCHBIX BOIIPOCaMH), OTIPEICIICHUE CPEJIbl BOAHBIX PACTBOPOB.
CACTEM JUIA MX|J]3yyeHHE CBOMCTB AUCIIEPCHBIX CUCTEM Pa3HBIX BUOB: CYCIIEH3UH, IMYJIBLCHUH, KOJJIOUIHOTO
HICHTHUKALIH pactBopa. CpaBHEHHE CBOMCTB MCTHHHBIX M KOJJIOMIHBIX PACTBOPOB, BBISBICHUE OCHOBHBIX |2
pa3InYni MEKy HUMH.
CamocrosiTesibHast paboTa 2
JlucniepcHbIE€ CUCTEMBI. 2
Pasznen 7. KauyecTBeHHbIC peakuMu 00HAPYKEHHS HEOPTaAaHMYECKUX U OPraHNYeCKHX BELIeCTB 14
Tema 7.1.| OcHOBHOE coep:kaHHue 8 OK 01
O6napyxenre |Teopernyeckoe oGydyenue 8 OK 02
HCOPraHWYCCKU |KauecTBEHHbIE XMMHUYECKHE DPEAKIMH, XapaKTEepHbIE IJIsi OOHApYKEHHUS HEOPraHUYECKUX
X KaTHOHOB H|BemecTB (KaTUOHOB U aHMOHOB). COCTaBlIEHWE YPaBHEHUN peakuuii OOHApYyXEHUsI KATUOHOB
aHUOHOB |-VI rpynm u aHUOHOB, B T.4. B MOJIEKYJISIPHOW U MOHHOU (popMax. 6
Peakiuun oOHapy>KeHHsI HEOPTaHMYECKHX BEIIECTB B PEANBbHBIX OOBEKTaX OKpYyKarouen
CpEBbl.
OOnapyxeHue HeopraHu4yeckux BemecTB (karuoHoB [-VI rpynm wiM aHHOHOB) C 5
UCITOJIb30BAHUEM KAUYECTBEHHBIX AHAIUTUYECKUX PEAKLIUN.
Tema 7.2.|OcHOBHOE co/iepKaAHUE 6 OK 01
OOnapyxenne |Teoperuueckoe o0ydeHHe 4 OK 02
OpraHn4ecKux [Ka4yecTBEHHbIE XMMHUYECKUE PEAKIIUU, XapaKTEepHbIC NJIsi OOHAPYKEHHS OTACIBHBIX KJIacCOB
BCIICCTB OpraHUYeCKUX COEIUHEHUN: (PEHONOB, albJerua0B, KpaxMmajaa, YKCYCHOM KHCIOTHI,|2
OTACIBHBIX AMHHOKHCJIOT U 1.
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KJIACCOB c|denarypaius OeIKOB MPU HArpPEBAHUM, LIBETHbIE PEAKLIUU OEIKOB.
ucnosib3oBanue [CocTaBieHUE KAUECTBEHHBIX PEAKIUN OOHAPYKEHUSI OPraHUYECKUX COCAMHEHUI OTAENIbHbBIX
M KJIACCOB.
KaueCTBCHHbIX [OOHapyKEHUE OPraHUYECKUX COEUHEHUMN OTIEIbHBIX KJIaCCOB. 5
peakuui

Konynbranuu 2
IIpodeccnonaibHO-OpHEHTHPOBAHHOE CO/lePKaHue (CoepKaHne MPUKJIATHOTO MOTYJISA) 22
Pa3zpnea 8. XuMus B ObITY U IPOU3BOACTBECHHOM AEAITEIbHOCTH Y€J10BEKA 2 OK 01
Tema 8.1. OcHoBHoOE coaep:xaHue 2 OK 02
Xumusa B ObITy|IIpaKkTHYECKHE 3aHATHS 2 OK 04
U DKoyornyeckas 0e30MacHOCTh MOCIEACTBUN OBITOBOM M MPOU3BOJACTBEHHOW NEATEIHLHOCTH |2 OK 07
IIPOU3BOACTBCH [yeymoBEKa, CBSI3aHHAS C MepepabOTKOM BEIECTB; MOUCK U aHAIU3 XMMUYECKON MH(pOpMaIuu IIK1.1
HOM U3 Pa3IUYHBIX UCTOYHHUKOB (Hay4yHas W ydyeOHO-Hay4yHas JIUTepaTypa, CPeACTBa MacCOBOM IIK'1.4
ACATEIIBHOCTH  |pH(popMaIuu, ceTb UHTEpHET U ApyTHE). IIK 2.4
YeJ0BeKa IIK 5, IIK 6
Paznen 9. UccienoBanue u XuMH4eCKUIl aHAJIN3 00beKTOB Onocdepnbl 20
Tema 9.1.|OcHoBHOE coepKaHUE 2 OK 01
OcHoBBI IpakTHYecKHEe 3aHATHS 2 IIK 1.4
n1abOpaTOPHOl | BRIOIHEHHE TUMOBBIX PACUETOB 10 TEMATHKE JKCHEPHMEHTa (BBIXOJ MPOAYKTa peaKiuH, IIK 2.8
IPaKTUKN B|Macca HaBECKH, 00BEM PACTBOPHUTEIS). IIK 3.7
npodeccuonaib [O6paboTKa JaHHBIX, AHATU3 U OILIEHKA UX JOCTOBEPHOCTU (BBIUMCIIEHHE CPEHETO 3HAUEHMS ) IIK 4.6
HBIX SKCHEPUMEHTAIBLHBIX JAHHBIX, OIPEIIHOCTH). IIK 5.6
naboparopusix |[IpejcTaBieHue pe3yIbTaTOB IKCIIEPUMEHTA B paszInyHOil (opMe (Tabnuua, rpaduk, OTUeT,

JTIOKJIa 1, PE3CHTAIINS).
Tema 9.2.| OcHoBHOE coliep:KaAHUE 6 OK 01
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XUMHUYECKAUN
aHaju3 mpo0
BOJIbI

Teopernueckoe o0yueHnmne

Knaccudukanusa npo6 BOAbl MO BUAY M HA3HAYEHUIO, UCXOJIA U3 €€ XMMHYECKOTO COCTaBa.
OpraHonenTuyeckue CBOMCTBA (3amax, MPO3PayHOCTb, I[BETHOCTh, MYTHOCTb) BOJBI.
Kucnornocts 1 menodnocts BoAbl. pH cpensl m meToas! ee onpenesieHus. JKeCTKOCTb BOJIbI
¥ MeToJibl ee onpeaesieHns. CyIHOCTh METOIa TUTPOBAHHUS.

Buasl xecTkoCTH BOJBI (BpeMEHHass W TMOCTOsIHHAs). JKECTKOCTh BOABI Kak MpUYHHA
BBINIQZICHUST OCAJKOB WJIM OOpa30BaHUS COJICOTIOKEHHUM, MUMEIOIIMX MECTO B OBITY U Ha
MIPOU3BO/JICTBE.

CocrtaB coiieil, BBI3BIBAIOIINX KECTKOCTh BOJbl. XHWMHYECKHUE IPOLECCHI, YCTPAHSIOIINE
JKECTKOCTh BOJBl. YPaBHECHHUS XUMHUUYECKUX PEAKUUN, WIUIIOCTPUPYIOIIUX IIPOLECCHI,
IPOUCXOSIINE NPU YCTPAHEHHUH JKECTKOCTH. Y CTPAaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMU
U XUMUYECKUMU criocobamu. CriocoObl yCTpaHEeHUs MMOCTOSTHHOM KECTKOCTH.

IIpakTuyeckue 3aHATHSH

Crioco0b! BbIpaKE€HUsI KOHIIEHTpAIMM PacTBOPOB: MAcCOBasi JA0JsI paCTBOPEHHOTO BEILECTBA,
MOJISIpHass W MOJBUIbHAsA  KOHLEHTpauuu. Tutp pactBopa. Pemenue mpakTuko-
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUK Ha pPacyeT KOHUEHTPALUHUW 3arps3HAIOLINX
BEILECTB U UX CPABHEHME C MPEAEIBbHO AOMYCTUMBIMU KoHIeHTpauusmu (IT1K).

JlaGopaTopHble 3aHATHSA

HccnenoBanre XUMUYECKOTO COCTaBa MPoO BOJIBI.

JlabopaTtopHas paboTa Ha BbIOOD:

1. JTaGopatopHas pabota «O4nCTKa BOJIBI OT 3arpsi3HEHUI».

Hcrnonp3oBaHne METOJOB (PHIIBTpOBAHUS W aACOPOIMHU JUIsl OTHACJICHUS 3arps3HEHUN B
ucciaeayeMoit mpobde Boabl. BeIOOp MeTOda OYMCTKH B 3aBUCHMOCTH OT BHUA 3arps3HCHUS.
CpaBHeHne >(PPEKTUBHOCTH PA3TUYHBIX METOJIOB OYHMCTKH BOJABI B Pa3HBIX YCIOBHUSAX (B
n1abopaTopuu, B JOMAITHUX U MOJEBBIX YCIOBUSIX).

2. JJabopaTtopHas pabota «Onpenenenue pH Bobl 1 €€ KUCITOTHOCTHY.

OK 02
OK 07
IIK 1.1
IIK 2.1
IIK 3.1
IIK 4.1
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Omnpenenenne pH cpeapl ¢ TOMOIIBIO YHHBEpCAaIbHOTO WHAMKaTopa. lcmonp3oBaHue
TUTPOBAHUS JJIA OMpeAesieHus KUCIOTHOCTH. OmpeneneHue oOIIeil KUCIOTHOCTU BOJIbI,
pacyeT cBOOOAHOW KucIOTHOCcTU. Ormpenenenue oOmed U CBOOOJHOM IEIOYHOCTH.
CocraBneHue ypaBHEHUN peakiMil, NPOTEKAIOUMX TpPH OMNPENEICHUN KUCIOTHOCTH/
MIEIOYHOCTH MPOO BOJBI. YCTAaHOBJIEHHE CIIOCOOOB HCIIOJIB30BAHUS HCCIEIOBAHHBIX MPOO
BOJIBI B KU3HEICSITCIILHOCTH YEJIOBEKA, HA OCHOBE TIOJYYCHHBIX JIAHHBIX O COCTABE.

3. JTaboparopHas padota «OnpeaeneHue XeCTKOCTH BOJIbI U CITOCOOBI €€ YCTPaHEHUSD.
Crioco0bl ycTpaHeHHs BCEX BHJIOB J)KECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJIEH MKECTKOCTH.
Pemenue skcriepuMeHTaIbHOM 3a71a4d Ha BBISIBIICHUE BPEMEHHOW U MOCTOSIHHOW KECTKOCTHU
BObl. OIieHKa BEPOSTHOCTH YCTPaHEHUS BCEX BUIOB KECTKOCTH B JIOMAITHUX YCIOBUSIX.

Tema 9.3.

XUMHUYeCKUHU
KOHTPOJIb
KadyecTBa
MPOJYKTOB
MU TaHUSA

OcHoBHoOE€ coaepxanue

Teopernueckoe o0yueHnue

KadecTBeHHBII XMMUYECKUH COCTaB MPOJIYKTOB NMUTaHUs. BemectBa, panbcudumupyromnime
MPOAYKTHl MUTAHWS, W BEIIECTBA, 3arps3HAIONIME MPOAYKTh TUTaHusd. OnpeneneHue
3arpsI3HAIONIMX XMMHYECKMX BEIIECTB B MPOAYKTaX IMHUTAHUS, OMpPEJCICHHE BEIIECTB, HE
3asBJICHHBIX B COCTABE MPOYKTOB MUTAHUSI.

JlaGopaTopHble 3aHATUA

HccnenoBanre XUMAYECKOTO COCTaBa MPOYKTOB MTUTAHUSI.

JlabopaTopHas paboTa Ha BbIOOD:

1. JlabopaTtopHas pabora «OOHapyXKeHHE HUTPATOB B MIPOTYKTAX MUTAHUS.

HccnenoBanre MaTepHalioB MMONYKOJIMYECTBEHHBIM METOJIOM OMNpPEACICHUS HHUTPATOB C
UCITOJIb30BaHUEM JudeHUIaMuHa (KOPHETUIOABI OBOICH, JUCThS W KOYEPHDKKA KaIyCTHI,
10161 PPYKTOB). AHATIU3 YPOBHS 3arpsI3HEHUS HUTPATaMH 10 MHTCHCUBHOCTH OKPAITHBAHHMSI
MPOTYKTOB PEAKITUH.

2. JlJabopaTtopHas pabota «lccnenoBanue mpoIyKTOB MATAHUS HA HATUYHE YTIIEBOJOBY.
HccnenoBanre MOJIOUYHBIX MPOJAYKTOB HA HaIM4Me Kpaxmana. McciemoBanue mMpoayKTOB Ha

2

OK 01
OK 02
OK 07
IIK 1.1
IIK 2.1
IIK 3.1
IIK 4.1
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HaJIN4YUEC I''TFOKO3bI.

Tema 9.4.| OcHoBHOE coiep:KaHHue OK 01
XUMUYECKUI Teopernyeckoe o0yyenue OK 02
aHanu3  1poO|Knaccupukamys HOYB 10 BHAY M HA3HAUEHHMIO, MCXOAS M3 XHUMHYECKOTO COCTABa. OK 07
II0YBbI Nnentudukarus npoObl MOYBEI 0 €€ XUMUYECKOMY COCTaBY, OIMKMCAHHE BO3MOMXHOCTEH ee IIK 6

PUMEHEHUS.

TpeOoBaHus K KauecTBY TMOYBBI pa3IMYHOTO Ha3zHadeHUs. OmnucaHue 0coOEHHOCTEH

UCIIOJIb30BAaHUSl MOYB B 3aBUCUMOCTH OT THUIIOB, CIOCOOBI YJy4IIEHUS KadecTBa IOYB B

3aBUCUMOCTH OT Ha3HAYEHUSI.

O6nacTu HCHOJIB30BAHUSI OPTaHUYECKUX YJIOOPEHHIl B 3aBUCUMOCTH OT KadeCTBEHHOTO

coctaBa. Onrcanre OPraHMYeCKUX yJI00peHUN U WX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa

MIOYBBI U €€ PA3HOBUIHOCTH.

JlabopaTopHble 3aHATHSA

HccnenoBanre XMMUYECKOTO COCTaBa MPOO MOYBHI.

JlaGoparopHas paboTa Ha BEIOOP:

|. JlaGopaTtopHas paboTta «O0HapyKeHHE HEOPTaHUUECKUX TIPUMECEN B MPoOax».

[IpuroroBienne  mpoObI  TOYBBI  JUISI  KMCCIENOBAHUS  KHCJIOTHOCTH/IIETOYHOCTH,

HEOpPraHWYEeCKUX 3arpsizHeHuil. OOHapy)KeHUe XJIOPUA- U CyIb(}aT-uOHOB B MPOOE MOYBHI.

CocraBnenue ypaBHEHUN peakiuii oOHapykeHus. CpaBHEHHE MOJYYCHHBIX MMOKa3aTeNeH C

HOPMATUBHBIMHU (CITPABOYHBIMH ) 3HAYCHUSIMHU.

2. JlabopaTtopHas pabota «Ompenenenne pH BOXHOW BBITSIKKH TOYBBI, €€ KUCJIOTHOCTH U

HIEJIOYHOCTU.

HccnenoBanre BOJHBIX BBITSHXKEK 00pa3lioB TOTOBBIX MTOYBEHHBIX CMeCEH (7151 pa3HbIX TUIIOB

pactenuii). Onpenenenue pH moyBbl ¢ HCTIOIB30BAaHUEM UHAMKATOPOB. OlleHKA TUIIOB MOYB B

MIPEICTABICHHBIX 00pa3iax (CUJILHOKUCTAS, KACTas, CIIa00KUCIas, HEeUTpaibHasl, EJI0YHas).
Tema 9.5.| OcHoBHOE coep:KkaHHue OK 01
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Hccnenosanne | Teopernueckoe o0yueHue 2
00BEKTOB YueOHo-ucciaea0BaTeILCKUN MPOSKT B 00JIACTH UcceqoBaHUus 00beKTOB Onocdeprl. O630p
ouochepsl TeM Y4eOHO-UCCIIEA0BATEIBCKUX MPOEKTOB. AJITOPUTM BBITIOJIHEHHUS MpoekTa. OnpeacieHue 5

npo6sieMbl UccieAoBaHusa. MeTo bl MOMCKa, aHanu3a U 00paboTKu WH(GOPMALIUU O TPOECKTE B
Pa3JIMYHBIX UICTOUHHUKAX.

JlaGopaTopHble 3aHATUA

HccnenoBanne npeasioxkeHHOro 00beKTa Ha KUCIOTHOCTD, IEIOYHOCTh, XMMHUUECKHI COCTaB
(3arpsI3HUTENH, MaKpo- U MUKpO3JieMeHThI). O0paboTka pe3ylbTaToB uccienoBanus. OueHka

KadyeCcTBa NCCICAYCMOI'O O6’bCKTa, HUCXOO U3 PE3YJIbTAaTOB XUMHWYCCKOT'O aHAJIN34.

OK 02
OK 04
OK 07
IIK 6

HpOMe)KyTO‘lHaH arrecranus 1o 1MCuIlJiInHe (3K3aMeH)

Bcero

144

35




3. YciaoBus peaau3anuu NporpaMMbl 0011e00pa3oBaTe/IbHOM I CHUILTHHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jlnst  peanm3anuu  MPOTpaMMbl  TUCIUIUIMHBI  TPEIyCMOTPEH Y4YeOHBIN
KaOMHET XMMUMU.

O6opynoBanne y4yeOHOro kaOuHeTa (HAIJISIIHbIE MOCOOUA): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENEed MOJEKYJ, MOJACIU KPUCTAUIMYECKUX PEIIETOK,
KOJUIEKIIUU TPOCTBIX M CJOXHBIX BEIIECTB W/WIM KOJJICKIIMH TOJUMEPOB;
KOJUIEKI[MS TOPHBIX IMOPOJ, W MHUHEpaloB, Tabnuia MeHpaeneeBa, ydeOHbIE
bunbMbl, TUPPOBBIC 00pPa30BaATEIBHBIC PECYPCHI.

Texnnueckue cpeacTBa oOy4YeHHsI: KOMIIBIOTEp C  YCTPOWCTBaAMHU
BOCIIPOU3BEICHUS 3BYKa, MYJbTUMEAUA-TIPOCKTOP C IKPAHOM.

ObOopynoBanne  JadopaTopuu: MEH3YPKH, MUATETKU-KANEIbHUILIBI,
TEPMOMETPBI, MHKPOCKOII, JIYIIbl, TMPEAMETHbIE W TOKPOBHBIE CTEKIIA,
bunbTpoBasibHas Oymara, NPOMBIBAIKH, CTEKISIHHbIE TPOOUPKH, PE3UHOBBIC
npoOKH, (HOHAPUKU, CTEKJISHHBIC IMAJIOYKH, IITATUBBI JJIsi MPOOUPOK; MEpPHBIE
UJIMHAPHI, BOPOHKU CTEKJISTHHBIC, BOPOHKH JENHUTENbHbIE nuiuHapudeckue (50-
100 ™), CcTymkKu C TECTUKOM, (apPopoBble YAaIIKH, HUHUETHL, (QUIBTPHI
OyMaKHbI€, CIIUPTOBBIE TOPEJIKH, CIUYKH, NMPOOHpPKA C ra300TBOJAHON TPYOKOiA,
Jep)KaTenu I MPOOMPOK, CKISIHKU IS XpaHEHUS PEaKTHBOB, pa3laTOYHBIC
7n0TKH; xuMmudeckue crakanbl (50, 100 u 200 mu1); UHAMKATOPHBIE MOJOCKHU JIJIs
onpenenenus pH u crangapTHas HHAUKATOpHAS IITKAJIA.

3.2. Mu¢popmanuoHHoe oOecnedeHne peaju3anu NporpaMmmMbl

1. T'a6puensn, O. C. Xumus. 10 kmacc: 6a30Bwiit ypoBeHsb : yueonuk / O. C.
["abpuensn. — 10-e u3nd., ctep. — Mocksa : IIpocemenne, 2022. — 191 ¢. —
ISBN 978-5-09-088177-7. — Tekct : anmekTpoHHBIH // JlaHb : >3IEKTPOHHO-
OnbnuoTeuHas cucTeMa.

2. T'abpuensn, O. C. Xumus: 11 kimacc: 6a30BbIit ypoBeHb : yaeOHuk / O. C.
["abpuensH. — 9-e uza., crep. — Mocksa : IIpocBemenue, 2022. — 223 ¢. —
ISBN 978-5-09-088256-9. — Texct : anexkTpoHHblil / JlaHb : 5JIEKTPOHHO-
OubnuoTeuHas cucrema.

3. I'abpuensn, O. C. Xumus: 10-i kimacc: 6a30BbIil ypoBeHb : yueOoHuk / O.
C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 5-e uza., crep. — Mockaa :
[IpocBemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — Teker :
AJIEKTPOHHBIN // JIaHb : 2JIEKTPOHHO-OMOIMOTEUHAsI CUCTEMA.

4. T'abpuensu, O. C. Xumust: 11-# kimacc: 6a30Bbiil ypoBeHb : yueOHuk / O.
C. I'abpuensn, U. T'. Octpoymos, C. A. CnankoB. — 5-¢ uza., crep. — Mocksa :
[Ipoceemenne, 2023. — 127 c. — ISBN 978-5-09-103623-7. — Tekcr:

AJIEKTPOHHBIH // JIaHb : SEKTPOHHO-OMOIMOTEYHAS CUCTEMA.
36



I[OHOJ'IHI/ITGJ'II)HBIG HCTOYHUKH

1. I'ycera, E. B. Xumus nis CIIO: yue6Ho-MeToauueckoe nocooue / E. B. I'ycena,
M. P. 3uranmmuna, /. . KynukoBa. — Kazans: KHUTY, 2019. — 168 ¢. —

ISBN 978-5-7882-2792-4. — Tekct: snekTpoHHBIM // JlaHb : 3IEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/196096

2. Yepnukona, H. 0. Xumusi B JOCTYITHOM H3JIOKEHUU: Y4eOHOE MOcoOue s
cno / H. 0. YepaukoBa. — 2-¢ u3n., crep. — Cankr-IlerepOypr: Jlanp, 2022. —
316 c. — ISBN 978-5-8114-9500-9. — Texkct: osnexTpoHHbld // JlaHs:
aJIeKTpOoHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/195532
(mara obpamenus: 14.10.2022). — Pexxum goctyra: i1 aBTOpHU3. MOJIb30BaTENEeH.

HNHTepHeT-pecypCl
1. hvsh.ru — Xypuan « XuMus B IIIKOJICH.

2. https://postnauka.ru/themes/chemistry — ekmuu mo xuMuu Ha caiite [TocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)Hay4ro-niony isipHbIi MIPOCKT
«DneMeHThl 00JbIIoN Haykn» ((U3HKa, XUMHUSI, MAaTEeMAaTUKa, ACTPOHOMMUSI, HAYKH
O JXHU3HH, HAYKH O 3€MHG). Hosoctn HaYKH, KHUT'H, HAYYHO-IIOIIYJIAPHBIC CTATbH,
JICKIIUH, DHITAKJIOTICIUHN.

3. http://gotourl.ru/4783  (http://potential.org.ru/)Caiit  HayYHO-ITOIYJISAPHOTO
xKypHana «llorenmman». Xypnan uzmaércs c¢ 2005 r., ¢ 2011 r. — pasgen
«XUMUD.

4. http://gotourl.ru/4785 (http://www.hij.ru/)CaiiT Hay4HO-TIOMYJIAPHOTO >KypHaa
«Xumus ¥ xu3Hb». JKypHan uzgaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)OTtkpbiTas
ANEKTPOHHAasg OMbIMoTeKka XxumMuueckoro nopraina «Chemnety, conepxut yueOHbIe
¥ UHQOpPMaLMOHHBIE MaTepHasibl ISl IIKOJIBHUKOB M yuutened. B Hell MOxkHO
HalTH Y4eOHHKU MO OOLIEHd M HEOPraHMYeCKOW XHMHH, OPraHUYEeCKON XUMUH,
MyJIbTUMEIMAMATEPUAIbl, a TAKXKE 3aJa4l XUMUYECKHUX OJIMMIINAJ C PELICHUSIMU,
3aJlayd BCTYNUTENIbHBIX 3K3aMEHOB JIJIs1 aDUTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)1apopmaniionssle
Marepuanbl 00 onumnuagax: MOoOCKOBCKOM ropojckoi, Bcepoccuiickoi,
Menneneesckor, MexayHaponHou. IlpuBeneHsl 3amauv  TEOPETUYECKUX U
HKCIIEPUMEHTAJIBHBIX TYpPOB, MOJAPOOHBIE pEIICHUs, CIHCKU U QoTorpaduu
noOeauTene.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)Cucrema
JUCTAHITMOHHOTO OOyYeHUs, HAllpaBJeHHAsl B TIEPBYIO OY€peb HAa TOJATOTOBKY K
OJIUMIIUAJAM BCEX YPOBHEH — OT WIKOJBHBIX 10 MexayHapogHoil. Cait
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COJIEP)KUT OIPOMHOE KOJIMYECTBO 3a]ad, CIPYIIIMPOBAHHBIX KaK [0 TeéMaM, TaK U
1o onuMmnuaznam. [Io Bcem OCHOBHBIM pasjieilaM XUMHU NPUBEAEH TEOPETUYECKUN
MaTepuai 1 pa3o0paHbl pelIeHHs TUIIOBBIX 3a7au.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)[lopTan mo HAaHOTEXHOJIOTHUSIM.
OcHOBHasi TeNhb — pa3BUTHE OOpa30BaHHUSA B OOJACTH HAHOTEXHOJOTHUU W
MOJITOTOBKA K MHTEPHET-OJUMITHA/IC TT0 HAHOTEXHOJIOTHSIM.
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4 KOHTpPOJIb W OIleHKAa Pe3yJbTaTOB OCBOEHHS 001e00pa3oBaTeIbLHOM

AUCHHUIIIINHBI
KOHTpOJIB )41 OLICHKAa PE3YIILTATOB O6yII€HI/I}I OCYIICCTBILICTCA
MMpCrnoaaBaTCiIcM B Imponecce IMPOBCACHUA MMPAKTHYCCKUX 3aHATUN )41

7a00paTOPHBIX PadOT, TECTUPOBAHUS, a TAKXKE BBIIOJHEHUS OOYyYarOIIMMUCS
WHJMBUAYAJIbHBIX 3a/laHUM, NPOEKTOB, HUccieaoBaHuil. Pe3ynbTaThl 0OydeHUs
OMPENIEIAIOT, 4TO 00ydYaromuecs: AOJKHBI 3HAaTh, IOHUMAaTh U JIEMOHCTPUPOBATH
10 3aBEPILICHUN U3YYECHUS JUCIUTIINHBI.

Jns popmupoBaHusi, KOHTPOJIS M OIEHKH PE3YyJIbTaTOB OCBOCHUS y4ueOHOMH
JUCIUIIIAHBI UCTIOJIB3YETCSl CUCTEMA OLIEHOYHBIX MEPOIPHUSITUH, TTPEICTaBIIAIOIIAS
coOOl KOMILJIEKC Y4YE€OHBIX MEpPONPHUSATHM, COTJIaCOBAHHBIX C pe3yJbTaTaMu

oOyuernss u chopmymupoBanHbix ¢ ydetom DI'OC COO (mpemMeTrHbIE

pe3yabTathl o auciuiube) u GI'oC CIIO.

Mopnyas / Pa3nea

Ne Hy/ Tema o PesyabTaT 00yuenus OueHovyHbIe MEPONIPUATHSA OK

I |OcHoBHOIi MOTYIb

1 |Pa3gen 1.|®PopmyaupoBaTh 0a3oBbIe
OcHoBBI MOHSATHS U 3aKOHbI XHMHH
CTPOeHUs!
BellleCTBa

1.1 |Crpoenue artomoB|CocCTaBiIsTH xumuueckue|l.  Tect  «Ctpoenne  aromos|OK 01
XMUMUYECKUX bopMyIBl  COETUHEHMH  B|XMMHMUYECKHX DJIEMEHTOB U INpPHPOJA
DIIEMEHTOB M[COOTBETCTBHHM CO  CTEIEHBIO|XHMUYECKOH CBSI3M».
npupoaa OKHCIICHHS XUMHYECKHX |2. 3ajaun Ha  COCTaBJICHHE
XUMHAYECKOH HIIEMEHTOB, UCXOS U3 |XUMHAYECKHX (OPMYIT JTBYXaTOMHBIX
CBSI3U BaJICHTHOCTH u|coeMHEeHN (OKCHAOB, CYIb(HIIOB,

AJIEKTPOOTPHIIATEIIEHOCTH THIPUIOB H T.I1.).
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Monyas / Pazgen

Ne / Tema PesynabTaT 00yuenus OueHo4yHbIC MepONIPUATHS OK
1.2 |Ilepuoamyeckuii |XapakTepuzoBaTb XuMHuUecKue |lIpaKkTHKO-OpUEHTHPOBAHHBIE OK 01
3aKOH M TaOJIMLA|3]EMEHThl B COOTBETCTBUU C UX|TEOPETUUYECKHE 3a/laHus Ha|OK 02
J.1. MenneneeBa |II0JIOKEHUEM B IIEPUOJUYECKOM | XapaKTEPU3ALIUIO XUMHUYECKHUX
CUCTEME XUMHUYECKHX [37IeMeHTOB:  «Meramndyeckue  /
aneMmeHToB .M. MenjieneeBa |HEMETALIMYECKHUE CBOIICTBA,
NMEKTPOOTPHULATEILHOCTD U CPOJICTBO
K 2JIEKTPOHY XMMHUYECKHX HJIEMEHTOB
B COOTBETCTBUE C HUX DJJICKTPOHHBIM
CTPOCHHMEM U  [IOJIOKEHUEM B
NIEPUOANYECKON cucreme
XUMHUYECKHUX 3JICMEHTOB J.N.
MenpneneeBay.
2 |Pasmen 2.|CocraBiasite  ypaBHeHusi ¥ |KouTposibHasi padora
Xumuyeckue CXeMbl XHMHUYECKHX peakuuii |«CrpoeHue BelecTBa )/ |
peaKkuuu XHMHYECKHe PeaKIun»
2.1 |Tumsl CocTaBIIaTh peakiuu| 1. 3agaun Ha coctasienue |OK 01
XUMHUYECKHUX COEJIUHEHMS, pa3IoXKEeHUs, | ypaBHEHUM peaKuii:
peakuui oOMeHa, 3aMelleHus, [— COEMHEHMUS, 3aMelleHus,
OKHUCJIUTEIBHO- pasnoxkeHusi, oOMeHa U peakuui ¢
BOCCTAHOBUTEJIbHBIE PEAKIUH M |y4aCTHEM KOMIUIEKCHBIX COCIMHEHUN
peakuuu (Ha mpumepe THMIPOKCOKOMILIEKCOB

KOMILIEKCOOOPa30BaHUs (Ha
pUMepe THIPOKCOKOMITICKCOB

AJIFOMHMHUA u I_II/IHKa) C
ydacTuem HCOPTaHUYCCKUX
BCIICCTB

QITFOMUHHUS U [IMHKA);

— OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX  pEaKUUid  C
HCIIOIL30BaHUEM MeTozaa
ANEKTPOHHOTO OanaHca;

— € yyYyacTHeM  KOMIUIEKCHBIX
COCIMHEHUI (Ha npumepe
TUAPOKCOKOMILIEKCOB IIMHKA i
ATIOMHUHHUS).

2. 3anaun Ha pacuer
KOJIMYECTBEHHBIX XapaKTEePUCTUK
MPOAYyKTa  PEAKIUU  COCIUHCHHS;
MacCoBOM WM OOBEMHOH  JOJHU
BBIXOJIa MPOJIyKTa peakiuu
COCIMHEHUS OT TEOPETUUECKH
BO3MOKHOI'0; 00OBEMHBIX OTHOIIECHUMN
rasos; KOJIMYECTBEHHBIX

XapaKTEPUCTUK MCXOJHBIX BEUIECTB U
MPOJIYKTOB PEaKIUU; MacChl (00BeM,
KOJMYECTBO BEIIECTBA) MPOJYKTa
pEaKLnu, €CIIM OJTHO U3 BELIECTB TaHO
B BHUJE pacTBOpa C OMNpPEIEICHHOU
MAacCOBOM  JIOJIEH  PACTBOPEHHOIO
BEILIECTBA.
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Monyas / Pazgen

Ne / Tema PesynabTaT 00yuenus OueHo4yHbIC MepONIPUATHS OK

2.2 |Dnexrponurndeck |COCTaBIATH ypaBHeHus|l.  3amanus  Ha  cocraBiueHue|OK 01
asi IMCCOIMAIMS U |XUMHUYECKUX PEAKIMH HMOHHOTO|MOJEKYJSPHBIX U MOHHBIX PEaKIHid ¢
HOHHEII 00MeH obMeHa c Y4acTUEM |ydacTHEM OKCHJIOB, KHCJIOT,

HEOPraHMYECKUX BEILECTB OCHOBaHMH U  CcoOJIed, HOHHBIX
peakuuii TUPOJIA3a coJiel,
yCTaHOBJICHHE W3MEHEHUs
KHUCJIOTHOCTH CPE/IbI.

2. JlabGopatopHas pabora «Peakmuu
TUAPOIU3AY.
3 |Pa3nen 3.|hccaenoBatb crpoenue u|{KoHTposbHas padora
Crpoenne H|cBoOlicTBa  Heopranmveckux|«CpoicTBa HEOpraHHu4ecKHuX
CBOliCTBa BeleCTB BeIIeCTB)»
HEOPraHU4eCcKHX
BelIeCTB

3.1 |Knaccudpukanus, |Kiaccupunupoparb 1. Tect «Homenknarypa u HazBanue|OK 01
HOMEHKJIaTypa U|HEOPraHMYECKHE BEIEeCTBA B|HEOPraHMYECKHX BEIIECTB MCXOMS M3
CTpPOCHHUE COOTBETCTBHUH C UX CTPOCHUEM |UX XUMHUYECKOH  (OPMYIBI  WIH
HEOPraHUYECKUX COCTaBJICHHE XUMUYECKOU (POpPMYIIBI
BEIIIECTB UCXOJl1 W3 Ha3BaHUs BEIIECTBA IO

MEXIYHAPOJHON WM TPUBHAIBHOM
HOMEHKJIAType».

2. 3ajayu Ha pacyeT MaccoBOM JOJHU
(Maccel)  XMMHYECKOTO  3JIEeMEHTa
(coequHeHwust) B MOJIEKYJe (CMECH).

3. IlpakTuyeckue 3adaHusi IO
KJIacCHU(PUKAIMU, HOMEHKJIAaType H
XUMHUYECKUM dbopmynam
HEOPTraHUYECKUX BEILECTB
pa3IUYHBIX KJIACCOB.

4. Ilpaktuueckue  3aJaHud  Ha
OITpeJIeIICHNE XUMHYECKON
AKTUBHOCTH BEILIECTB B 3aBUCUMOCTH
BH/Ia XUMHYECKOW CBS3M U THUNA
KPUCTAJUIMYECKOU PELIETKHU.

3.2 |®usmko- VYcranaBnuBath  3aBUCHUMOCTB|1. Tect «Ocobennoctn xumuyeckux|OK 01
XUMHUECKHE (U3UKO-XMMHYECKUX CBOWCTB|CBOICTB OKCHJIOB, kucioT,|OK 02
CBOMCTBA HEOPraHWYECKNX BEIIECTB OT|OCHOBaHWH, aM(pOTepHBIX
HEOPTraHUYECKUX |CTPOEHHUS aTOMOB U MOJIEKYJI, a|TUAPOKCUIOB U COJICH».

BEIIIECTB TaKK€ THUINA KPUCTAJUTMYECKOM |2. 3amanus Ha COCTaBJIEHUE

peleTKu

YpaBHEHUN XUMHUYECKUX PEAKIUU C
y4aCTUEM TPOCTBIX M  CJIOXKHBIX
HEOPraHWYECKUX BEIIECTB: OKCHJIOB
METAaILJIOB, HEMETaJJIOB u
aM(pOTEepHBIX DJIEMEHTOB;
HEOPraHWYECKUX KHUCJIOT, OCHOBaHUU
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Monyas / Pazgen

Ne / Tema PesynabTaT 00yuenus OueHo4yHbIC MepONIPUATHS OK
u amM(OTEPHBIX THIPOKCHJIOB,
HEOPraHM4YeCKUX coJei,
XapakTEepU3yIOLUX MX CBOMCTBA U
CIOCOOBI IOTYYEHUS.

3. ITpakTHKO-OpHUEHTHPOBAHHbIE
TEOpPEeTUYECKHE 3a/laHusl Ha CBOMCTBA
U TONy4eHHE  HEOPraHWYECKHX
BEILIECTB.

4. JlabGoparopnast padora «CBoicTBa
METaJUIOB M HEMETAJLIOBY.

3.3 |IIpousBoxacTBO O6ocHoBbIBaTh  3HaueHue U |[IpakTHKO-OpHEHTHPOBAHHBIC OK 01
HEOpPraHWYECKUX |[IPUMEHEHHE HEOPraHWYeCKUX |3a/laHus 1o cocrasienuto [OK 02
BEIIIECTB. BEIIECTB B OBITOBOM  H|XMMHYECKHUX PEAKIMHA C ydyacTHEeM
3HavyeHne ¥l [IPOU3BOJICTBEHHOM HEOPraHMYECKUX BEIIIECTB,
IpUMEHEHHE B|IEATEILHOCTY  YeJOBeKa  UX|UCHOJIb3yeMbIX s ux
OBITY " Ha |(pU3UKO-XMMUYECKIMU WICHTUQUKAIIMA W TPOMBIIUICHHBIX
IIPOU3BOJICTBE CBOWCTBaMHU CIOCOOOB MOJTYyYECHHUS.

4  |Pa3nen 4.|MccaenoBaty crpoenne u|KoHTpoJbHas padoTa

Crpoenne 1 |CBOIICTBA oprannyeckux|«Crpoenue " CBOIICTBA
cBOiicTBa BelleCTB OpraHuYecKHX BellecTB)
OpPraHMYecKuX

BelleCTB

4.1 |Knaccudpukamus, |KmaccuduumposaTsb 1. 3aganus Ha coctaBienue Ha3BaHuii|OK 01
CTpOEHUE U|OpraHMyeckrue  BEIeCTBAa  B|OPraHMYECKUX  COCJMHEHMH IO
HOMEHKJIaTypa COOTBETCTBHUH C UX CTPOCHUEM |TPUBHAIBHOW WM MEXIYHApOTHOU
OpPraHUYeCKUX cUCcTeMaTUYecKOi HOMEHKIIaType.

BEIIECTB 2. 3ajaHus Ha COCTaBJIEHUE MOJHBIX

U COKpallleHHBIX  CTPYKTYPHBIX
dbopMyn  OpPraHMYECKHUX  BEIIECTB
OTJIENIBHBIX KJIACCOB.
3. 3ajaun  Ha  olpejaeNeHue
IIPOCTEHIIEH bopmyIbl
OpPTaHUYeCKON MOJEKYIbI, UCXOIS U3
AJIEMEHTHOTO cocTaBa (B %).

4.2 |CpoiicTBa VYcranaBnuBath  3aBucuMocThb|l.  3amanus  Ha  cocraBieHue|OK 01
OpPraHUYeCKUX (U3MKO-XMMHUYECKUX  CBOMCTB|ypaBHEHUH xumuyeckux peakiuii c|OK 02
COCMHEHUI OpPTaHWUYECKUX  BEMIECTB  OT|y4acTHEM OPTaHMYECKHX BEIIECTB Ha

CTPOCHUSA MOJICKYJI

OCHOBAHHUU UX COCTaBa U CTPOCHHUS.
2. 3amanus Ha COCTaBJIEHUE
YpaBHEHUN XHUMHYECKHX pEaKLUH,
HJUTFOCTPUPYIOIINX XUMHUYECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS JIaHHBIX peakuil u
TEHETUYECKON CBSI3M OPTaHUYECKHUX
BEILECTB Pa3HbIX KJIACCOB.

3. PacueTHsble 3a/1a4u 110 YpaBHEHUAM
peakuuii ¢ y4acTUEM OpPraHMYECKHX
BEILIECTB.
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Monyas / Pazgen

Ne / Tema PesynabTaT 00yuenus OueHo4yHbIC MepONIPUATHS OK
4. JlaboparopHas pabota
«[lony4yeHnue sTusIeHA U U3yYCHHE €TO
CBOWCTBY.

4.3 |Opranunyeckue O6ocHoBbIBaTh  3HaueHHe U |IIpakTHKO-OpUEHTHPOBAHHBIE OK 01
BEILECTBA B|[IpUMEHEHHE OpPraHUYECKHUX |3a1aHUs o cocrasiennto |OK 02
JKU3BHEJEATECIILHOC BEIIECTB B OBITOBOM W |XMMHUYECKUX pEAKIUHd C ydacTueM
TH YeJl0BeKa. [[IPOM3BOACTBEHHON OpPraHUYECKUX BEIIECTB,
[Ipou3BOACTBO M |ACATEIBHOCTH  YEJIOBEKAa  UX|UCHOJIb3YEMbIX JUTSt ux
pUMEHEHHE (U3UKO-XMMHUYECKUMHU uaeHTuGUKaIu B OBITY u
OpraHUYECKUX CBOMCTBaMHU MPOMBIIIJIEHHOCTH.

BEIIECTB B
MIPOMBIIIUICHHOCTH

5 |Pa3gen 5.|UccaenoBats paBHoBecue u|KonTposbhasi paGora
Kunernyeckune u|{CKOpPOCTH XUMHYecKHX [«CKOpPOCTh XHUMHMYECKOH peakuuu
TePMOJAMHAMUYEC | peaKIuii U XHMHYeCKOoe PABHOBECHE»

KHe
3aKOHOMEPHOCTH
NPOTEeKAHUSA
XUMHYECKHX
peaxkuuit

5.1 [(Kuneruueckue UccnenoBath BrnusHue| 1. Jlaboparopnas pabora Ha Beibop: |OK 01
3aKOHOMEPHOCTH |KOHLEHTpauuu pearupyromux|—  «Onpenenenue  3aBucumoctH [OK 02
MIPOTEKAHUS BEIIECTB M TEMIIEpaTypbl Ha|CKOPOCTH PEAKIIMUA OT KOHIICHTPAIUU
XUMHUYECKUX CKOPOCTh XUMUUYECKHUX PEAKLUN | pearupyronx BeIecTBY;
peakiui —  «Omnpenenenve  3aBUCUMOCTH

CKOPOCTH PEaKIIMH OT TEMIEPATYPhI».
2. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusi Ha aHalIu3
(hakTOpOB, BIUSIONINX HA U3MEHEHHUE
CKOPOCTH XMMHUYECKOU PEaKIIUH.

5.2 |Tepmomunamuuec |HMccnenoBaTh BnusgHue|l. 3amaum Ha pacuersl TemnoBbIX|OK 01
KHE U3MEHEHUs KOHIEHTpaluu [3ppexkToB xumuueckux peakuuit u|OK 02
3aKOHOMEPHOCTH |BEIIECTB, PEaKIMH CpeAbl U |ONpeaelieHrne Tuma peakuuu (1o
MIPOTEKAHUS TeMIIepaTypbl Ha CMEIICHUE|TeIUIOBOMY  3(PGdEeKTy: 92K30- U
XUMHUYECKUX XUMHUYECKOTO PaBHOBECHUS SHAOTEPMHUUYECKUE).
peakuuil. 2. [IpakTHKO-OpHUEHTUPOBAHHBIE
PaBHOBecue 3a/1aHsl Ha TPUMEHEHUE NPHUHIUIA
XUMHYECKUX Jle IIlarenmse A9  HAXOXKICHHSA
peakuuit HaIpaBJIEHUs CMEILEHUSI PaBHOBECHS

XUMUYECKOM pPEaKIUh W  aHaIN3
(akTOpOB, BIMAIOIIMX HAa CMEIIEHHE
XUMHAYECKOTO PaBHOBECHSI.

3. JlaboparopHast pabora «3yueHue
BIMSIHASL Pa3iIMUHBIX  (DaKTOPOB Ha
CMeEIIEHUE XUMHUYECKOTO
PaBHOBECHSI.
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6 [Pa3men 6.|UccnenoBarb pucnepcHblie KonTtponbnass pabora mno Teme
JducnepcHbie CHCTEMBbI «JlucnepcHbIe CUCTEMbI»
CHCTEeMbI

6.1 |ducmepcHbie Paznuuate uctunubie|1l. 3amaum Ha  mpurotoBienue|OK 01
CHCTEMBI 1 |pacTBOPHI, KOJIJIOUIHBIE | paCTBOPOB. OK 02
(baxTops UX|pacTBOPBl M TpyOOIUCTIEPCHBIE (2. ITpakTHKO-OpHUEHTHPOBAHHbIE
YCTOWUYMUBOCTHU CUCTEMBI Ha OCHOBE [pacueTHbIE 3aJaHusl Ha JUCIIEPCHBIC

XUMHAYECKOTO SKCIIEPUMEHTA  |CHCTEMBI, HCIIOJIb3YeMbIE€ B OBITOBOM
U TPOU3BOJCTBEHHOM JE€ATEIbHOCTH
YeJI0BeKa.

6.2 |HUccrnenoBanue HccnenoBath busuko-|Jlaboparopnas padota (Ha Beioop): |OK 01

CBONCTB XUMHUYECKHUE cBoicTBa|— [IpurorosiaeHue pacTBOpoB;
JUCIIEPCHBIX pa3IMYHBIX BUJOB JHUCIEPCHBIX |— UccnenoBanue JUCIIEPCHBIX
CUCTEM CUCTEM CHUCTEM.
7 |Pa3zgen 7.|UccienoBarb CBONCTBA
KauyecTBeHHBbIE |OpraHH4ecKHX U
peakuuu HEOPraHW4eCcKUX BellecTB ¢
00HapYy:KeHus HCIO0JIb30BAHNEM
OPraHN4YecKNX H|KauyeCTBEHHbIX peaKIui
HEOPraHu4eCcKHX
BellecTB

7.1 |O6HapyxeHue UccnenoBats  kaudectBeHHbIe| 1. JlabopaTtopnas pabota (Ha Bbibop): |[OK 01
HEOPraHUYECKUX |peaKiuu HEOPraHUYECKUX [— AHATUTHYECKUE PEAaKLIUU KaTHOHOB
KaTHOHOB 1 |BEIIECTB I-VI rpymm;

AHUOHOB — AHamMTHYECKHe peakluyu aHMOHOB.
2. Ilpaktmyeckue 3agaHuss  Ha
COCTABJICHHE YpAaBHEHUM peaKIuil
oOHapyxeHust kaTuoHoB [-VI rpynn
U aHUOHOB, B T.Y. B MOJIEKYJISIPHON U
MOHHOH (opMax.

7.2 |OOHapyxeHue HccnenoBath  kadecTBeHHble| 1. JTabopaTopHas pabora (Ha BeIOOp): [OK 01
OpraHUYECKUX peakuuu oprannueckux (— KauecTBeHHblE  peakuuu  Ha
BELIECTB COEIMHEHUN OTJIENIbHBIX |OTAEIBHBIE  KJIAcChl OPraHUYECKHX
OTJIENIbHBIX KJIaCCOB BEIIIECTB;

KJIACCOB C — KauectBeHHBlIi aHaIu3
HCIIOJIb30BaHUEM OpraHMYECKUX  COEIUHEHUNl 1o
KaueCTBEHHBIX (YHKIIMOHATIBHBIM TPYIIIIaM.
peakuuit 2. Ilpaktnueckue  3aJaHusd  Ha
COCTaBJICHUE KaYECTBEHHBIX PEAKIUH
oOHapyKEeHHUsI OpraHUYECKUX
COCIMHECHUM.
Il (IlpukaaxHoii MOaY/Ib
8 [Pa3nmex 8. OuenuBarp nocjaencTusi|3amura Keica (¢ yderoMm Oyayuiei
Xumus B ObITY M |OBITOBOMH U |npodecCHOHANBHOM 1esITeIbHOCTH)
NPOU3BOJACTBEHH |NIPOU3BOJACTBEHHOI
0l JesiTeIbHOCTH |1eATEJBHOCTH 4YeJO0BeKa ¢
yeJioBeKa No3u LMt IKOJIOTNYeCKOH
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0e3omacHoCTH
Xumus B ObiTy u|OlLEHUBATH nocnenctsus |Keiic (c y4eToM oynymeit | OK 01
MIPOM3BOJICTBEHHO |OBITOBOM M IMPOM3BOJCTBEHHOM |TpodeccronanbHol aestenpHoctr) |(OK 02
A JeITEILHOCTH|IEATEILHOCTH  4ejioBeka  ¢|B03MOXKHBIE TEMBI KEHCOB: OK 04
yeJIoBeKa HO3UIINHI SKOJIOru4yeckoii|1. [Torennenue KJIMMAaTa u|OK 07
0e30MacHOCTH BBICBOOOXKIeHUE Ta30BbIX TuUapatoB(lIK 1.1
CO JIHA OKeaHa. IIK 1.4
2. byaymue marepuansl st aBua-,|IIK 2.4
MAaIIMHO- U TPUOOPOCTPOCHHUSI. IIK 5,
3. HoBele matepuaisl 1 conHeuHblX [ITK 6
OaTapeid.
4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENapaToB.

9. |Pa3gen 9.|AnTepnpeTnpoBaTh 3amura y4eOHo-
HccnenoBanue M |XMMH4YeCKHe TMPOLECCHI M [MCCIEI0BATEJbCKOr0 MpoeKkTa (¢
XHMHUYECKH I siBJIeHHs1 B Onocgepe y4eToM Oyayie
aHaJIN3 00beKTOB npogeccnoHaIbHOI 1esiTeIbHOCTH)
onocdepnbl

9.1 |OcHoBBI Bomonnasate  monueiii uumkii|l. JlaGopatopnas pa6ora «Ocnobl|OK 01
nabopaTopHOKH JKCIIEPUMEHTAJIBHOTO 71a00paTOPHOI MPAKTUKID. 1IK 1.4
IIPaKTUKHU B|UccienoBaHus ¢ cobmoaenueM|2. TumoBele pacuersl 1no temaruke(lIK 2.8
npodecCuoHanbH |paBHIl 0€30IMacHOr0 [3KCIIEPUMEHTA. IIK 3.7
bIX JJabopaTopusix |oOpaiieHuss ¢ BemecTBaMu H|3. 3agauu Ha BbluMcieHue cpenHero |lIK 4.6

1abopaTopHBIM 3HAUYEHMS sKkcniepuMeHTanbHbIX [IIK 5.6
o0opyaoBaHUEM JTAHHBIX, TTOTPEITHOCTH.
4. IlpencraBineHue  pe3yJbTaTOB

9KCIIEPUMEHTa B pa3iIuM4HON (opme
(Tabnuma, rtpaduk, OTYET, HOKIA,

MIpe3eHTalHs).
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9.2 |Xumuyeckuit HUccnenosatp xumuyeckuii| 1. Tect «CBoiicTBa u coctaB Boab». |OK 01
aHaju3 MpoO BOJIbI |COCTAB MPOO BOJIBI 2. 3amanme «Xumuuecku coctaB|OK 02

BOABI, THII BOALI H crmocodsl ee|/OK 07
npuMmeHenus» (¢ wucnonb3oBanuem |I1K 1.1
HOPMAaTUBHBIX JOKYMEHTOB). IIK 2.1
3. [Ipaktuko-opuentuposanusie|ITK 3.1
TeOpeTHYeCKue 3anaHusg Ha cocrtas(lIK 4.1
BOABI M CHOCOOBI  BBIPAXKEHUSA
KOHIICHTPALUH u repecuer
KOHIIGHTpaluid (C HMCHOJIb30BaHUEM
HOPMATUBHBIX JOKYMEHTOB).

4. JlaboparopHas paboTa Ha BEIOOD:

— OuuncTKa BOJIBI OT 3arpsi3HEHUI;

— Ormnpenenennie pH Bompl u ee
KHUCJIOTHOCTH;

— Ornpenenenne >XECTKOCTH BOABI U
CHOCOOBI €€ yCTpaHEHUSI.

9.3 |Xumuueckuit Uccnenosatp XUMUYECKUM | 1. Tect «Opranuveckue u|OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUS HEOpPraHUYeCcKue BemiecTBa, |OK 02
KauecTBa Bxojasmme B coctaB  mpoaykTos|OK 07
MPOJIYKTOB MMUTaHUI. IIK 1.1
MATAHUSA 2. [IpakTuko-opuentupoBanusbie (IIK 2.1

3a/1aHus 10 KyJauHapHou teMatuke. (IIK 3.1
3. JlaboparopHas pabota (Ha BeIOOp): [IIK 4.1
—  OOHapyXeHHe  HHTPAaTOB B
MPOAYKTaX MUTAHNUS,

— WccnenoBanue npoyKTOB MUTaHUS

Ha Hauu4yhe yrieBoJoB  (MykKa,
TBOPOT, MOJIOKO, HOTYPT) Ha HaIUYUE
yraeBoJOB  (KpaxMmai,  IJIIOKO3a,
caxaposa).

9.4 |Xumuueckuit Hccnenosats xumuuecknii|l. Tect mo Teme «Xummueckuii|OK 01
aHaau3 po0|cocTaB Mpod MOUBHI COCTaB HEOPTraHUYeCKUX u|OK 02
MTOYBBI OpPTaHUYECKUX YAOOPEHUI». OK 07

2. 3anmanue «BzaumocBsze coctaBa|llIK 6
MOYBbI, THUN  TOYBBI U €€
Ha3HAYCHUS».

3. JJaboparopHast paboTta (Ha BEIOOp):

— OOHapyXeHHE HEOPTraHWYECKUX
npuMeceii B po0ax MOYBHI;

— Onpenenenne pH BogHOM

BBITSDKKU TIOYBBI, €€ KHCIOTHOCTH U
MIETOYHOCTH.

9.5 |Uccnenosaune Uccnenosats XUMHUYECKUHU OK 01
00BEKTOB cocTaB 00BEKTOB Onochepsl Ha OK 02
6uocdepsl IpuMepe NPOAYKTOB ITUTaHHUS, OK 04

BOJBI U TOYBBI OK 07
IIK 6
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