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1. O6mas xapakrepucTuka padoueii mporpaMMbl 0011e00pPa30BaTeJIbHOMN JUCITUNINHBI
«XUMHUSD»

1.1. MecTto aAucHMIVIMHBI B CTPYKTYpe OCHOBHOH NpodecCHOHATBHONH 00pa3oBaTe/bLHOM
NPOrpaMMmblI

O6mieo0Opa3oBarenbHas JUCHUIUIMHA «XHUMHS»  SBISIETCS  00s3aTENbHOM  YacCThIO
00mieo0pa3oBaTenpHOrO IUKIA 00pa3oBarenbHON mporpammbel B coorBerctBuu ¢ @I'OC CITIO
no cneyuarvhocmyu 35.02.16 Dxcrmyaransi ¥ PEMOHT CEJIbCKOXO3SUCTBEHHOW TEXHUKU U

000pyI0BaHUS

Tpy10eMKOCTh TUCHUILIMHBI «XUMHUs» Ha YIIIyOJICHHOM YPOBHE COCTaBIIseT 72 4yaca, W3
koTopeix 50 waca — 6a3oBelid MOmynb (6pasgenoB) m 20 4acoB — MPHUKIATHOW MOAYIH (2
pasgena),  BKIIOYAIOMMN  TPAKTUKO-OPUEHTHPOBAHHOE  COJIEP)KAHWE,  yCHIIMBAIOIIEE
OpoQWIBHYIO COCTaBJSIOIIYI0 1O  cneyuarvHocmu 35.02.16 DOxcrmyatalyss U PEMOHT
CeJIbCKOXO035HCTBEHHOM TEXHUKU M 000py10BaHUS

1.2. llesin ¥ IaHMPYeMBble pe3yJabTaThl OCBOCHHS AUCHUIIIMHBI
1.2.1. leau v 3a1a4u AUCUUTJIMHBI

DOopMUPOBAHHE Y CTYJECHTOB XUMUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHON KAPTHUHBI
MHpa KaK OCHOBBI MPUHATUS PEHICHUH B JKU3HEHHBIX W MPOU3BOACTBEHHBIX CHUTYyaIlUsX,
OTBETCTBEHHOT'O MTOBEICHUS B IIPUPOJIHOM Cpeie.

3agaum IMCHUILIMHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX MPOIECCOB U
ABICHUM B OKpYXarolled cpene, LEJOCTHOW HaydyHOW KapTUHBI MHUpa, B3aWMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOJUTH PACUYEThl MO XUMHUYECKUM (opMyllaM U ypaBHEHHUSIM
XUMHUYECKUX PpEaKIui, I[JIaHUPOBaTh M HWHTEPHPETUPOBATH PE3yJIbTAThl XUMHUYECKHUX
AKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKUA MPOBEACHUS XUMUYECKUX IKCIIEPUMEHTATBHBIX HCCIIETOBAHUN
C coOmoJileHueM TMpaBuil 0e30lacHOro OOpalleHusi ¢ BeHIeCTBaMU U J1aOOpaTOpHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHUS aHATH3UPOBATH, OLIEHUBATh, IPOBEPSITH HA JOCTOBEPHOCTh U 000011aTh
MH(GOPMAIIHI0 XUMHUYECKOTO XapaKTepa U3 pa3IuYHbIX HCTOUHUKOB;

5) chopmupoBaTh yMEHHUS TMPOTHO3UPOBATH TMOCIEJICTBUS CBOCU JEATETBHOCTH H
XUMUYECKHUX MTPUPOIHBIX, OBITOBBIX U MMPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) cdhopmupoBaTh TOHMMaHWUE 3HAYUMOCTH JOCTHIKEHWNW XUMHUYECKOW HAyKu U
TEXHOJIOTHH JIJIs1 Pa3BUTHSI COIMATBLHON M MPOU3BOJICTBEHHOU cep.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOeHHsI 00Ie00pa3oBaTeNIbHON IMCHUIUVIMHBI B
coorBercTBHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO



Koa u HamMeHOBaHHUe
topmupyembix
KOMIIeTeHIH I

l'[.naﬂnpyeMble pe3yabTaTbl 0CBOCHUSI JTUCIHHUIIVIMHBI

Oo6mme

JAucuunanHapHsie

OK 01. Brioupats
CHOCOOBI pelIeHUs
3a1a4
poheCCUOHATBHOMN
JeSITeIbHOCTH
NPUMEHUTENHLHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu TpyA0BOr0 BOCIIMTAHNS:
- TOTOBHOCTH K TpPyAy, OCO3HAHHWE IIEHHOCTH MAacTepCTBa,
TpyHOII00He;

- TOTOBHOCTh K QKTHUBHOM JEATEILHOCTH TEXHOIOTHYECKOH U
COIHATBHOM CITOCOOHOCTh

HaIlpaBJICHHOCTH, WHUIHUHUPOBATH,

IJIAHUPOBATh U CAMOCTOSATEIBHO BBIIOIHSTH TAKYIO IE€ATEIBHOCTD;
- WHTEepeC K pa3uyHbiM  cepaM  IpodecCHOHATBLHOM
JIeSITEIbHOCTH,

OBJjaieHue YHHBEPCAJIbHBIMH Y4€OHBIMH MO3HABATEILHBIMHU
JelCTBUSIMH:

a) 0a3oBble JJOTHYeCKHe TeHCTBHA.

- CaMOCTOSTENIBLHO (DOPMYJIMPOBATh M aKTYaIM3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYUICCTBEHHBbIM NpHU3HAK WM OCHOBAHUS IJIs
CpaBHEHUs, Kiaccu(UKauu U 0000IIeHUS;

- omnpeneNnsaTh ULENd JeATENbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPHUH UX JOCTIKEHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBAEMBbIX
SIBJICHUSAX;

- BHOCUTH KOPPEKTHUBHI B JEATEIHHOCTH, OIICHUBATH COOTBETCTBHE
PE3yNbTATOB LIETSIM, OLIEHUBATh PUCKH MOCIEICTBUNA JESATENbHOCTH;
- pa3BHUBAaTh KPEATUBHOE MEIIUICHUE TPU PEIICHUH KU3HEHHBIX
npobieM

0) 0a30BbBIE MCCJIe0BATENbCKUE AeHCTBUSA:

- BIIAZICTh HaBbIKAMHU Y4YeOHO-MCCIICIOBATEIbCKON M IMPOEKTHOM
JIeSATEIIbHOCTH, HABBIKAMU pa3pelieHus Ipodiem;

- BBISBJISTH NPUINHHO-CJICACTBCHHBIC CBSI3M M aKTyaIHM3UPOBATH
3a/1a9y, BBIBUTATh THIIOTE3Yy €€ PEIICHUS, HaXOIUTh apTyMEHTHI

JJIA 10Ka3aTCJIbCTBAa CBOUX YTBCp)I(,IlCHI/IfI, 3aaBaThb MMapaMeTpbl U

- BJIAIETh CHCTEMOHM XHMHYECKUX 3H21HPII>1, KOTOpasd BKIKOYACT:

OCHOBOTIOJIATAIONINe  TMOHATUA  (XMMUYECKUH  3JEMEHT, aToM,
DIIEKTPOHHAs 000J0YKa aroma, S-, P-, d-3IEKTPOHHBIE OpOHTAIIH
aTOMOB, HOH, MOJICKYJIa, BaJICHTHOCTb, AJICKTPOOTPUIATEIHLHOCTS,
CTCTIICHh OKHUCIICHUS, XUMHYECKas CBSI3b, MOJIb, MOJISIpHAsh Macca,
MOJISIPHBIA  OOBEM, YIIIEPOIHBIN CKeneT, (YHKIMOHANbHAS TPYIINa,
paaMKal, H30MEpHs, H30MEphbl, TOMOJIOTMYCCKUI psiji, TOMOJIOTH,
YTJIEBOJAOPOIBL,

OMONIOTMYECKH AaKTUBHBIC BellecTBa (YIIeBOABI,

KHCIIOpOd- u a30TCOACPIKAIIUEC COCOUHCHNA,

JKUPBI, OeNKn),

MOHOMEp, IIOJIMMEpP, CTPYKTYPHOE 3BEHO,

COCIMHEHUS, KPUCTAJUIMYICCKAsA PCIICTKA, TUIIbI XUMHUYCCKUX peaxcunﬁ

BBICOKOMOJIEKYJISIPHBIE

(OKHCIUTETFHO-BOCCTAHOBUTENBHBIC, JK30- W  JHIOTCPMHUYECKUE,
peakiuu HOHHOTO OOMEHa), PacTBOP, IEKTPOJHTHI, HEIIEKTPOIUTHI,
ANEKTPONIUTHYECKAsT JTUCCOLMAINS, OKHCIUTENh, BOCCTAHOBUTEID,
CKOPOCTh XUMUYECKON PEAKITUU, XUMUUECKOE PABHOBECHUE), TCOPUH U
3aKOHHKI (TEOPHUS XUMUYECKOTO CTPOSHHS OpTraHMYECKUX BemecTB A.M.
Bytneposa, Teopus 3IEKTPOTUTHIECKOM JIMCCOIIMAIUH,
nepuoandeckuii 3axkon .M. MeHeneeBa, 3aKOH COXpaHEHUS MAacChl),
3aKOHOMEPHOCTH, CHUMBOJHMYECKHN SI3BIK XUMHH, (paKTonmormueckue
CBEJICHUsSI O CBOWMCTBax, COCTaBe, IIOJIyUeHUH U 0OE30IaCHOM
WCTIONB30BAaHUH  Ba)XXKHEHIINX HEOPTraHWYECKHMX W  OpraHHMYecKUX
BEIICCTB B OBITY U MPAKTHYCCKOM JCSITEILHOCTH YEIIOBEKA;

- YMETb BBISIBIISATH XapaKTepPHbIC MPU3HAKU U B3aUMOCBSI3b U3YUECHHBIX
MOHSTUH, NPUMEHSITh COOTBETCTBYIOLIUE MOHSITHUS IpPU OMNHUCAHUU
CTPOCHHS U CBONCTB HEOPTAHMYCCKUX W OPTaHMYCCKUX BEIIECTB U MX
MPEBPAIICHU; BBISBISITH B3aUMOCBSI3b XHUMHYECKUX 3HAHUUH C
MOHATUSMHA W TPEICTaBIECHUSMU JPYTHX €CTECTBEHHOHAYYHBIX
MPEAMETOB;

- YMCTbH HCIIOJIB30BATb HAMMCHOBAHHUA XHUMHUUYCCKUX COG}.‘LI/IHGHI/Iﬁ
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KPUTEPUH PEIICHHUS;

- AHaJIM3UpOBATh IOJYUCHHBIC B XOAC

OIICHUBATh nux

peuiceHusa  3aaa4yun

pe3yIbTaThl,  KPUTUYECKH JOCTOBEPHOCTD,
NPOrHO3MPOBATh U3MEHCHUE B HOBBIX YCIIOBHUSX;

- YMETh NIEPCHOCUTDH 3HAHHS B MO3HABATEIBHYIO U MPAKTHYECKYIO
00J1aCTH KHU3HEACATEIbHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;
- BBIIBUTATh HOBBIC WJIEH, NPEAJIaraTh OPUTHHAIBHBIE MMOIXOIBI U
peLICHHS;

- CIOCOOHOCTh MX MCIIOJIb30BAaHMs B [TO3HABATEIILHOM 1

COLIMAIbHOM MTPAKTUKE

MEKTyHApOIHOTO COI03a TEOPETHYECKOW M NPHUKIATHONH XHMHH H
TpUBHANbHBIC Ha3BaHMs BaXHEUIIMX BeUICCTB (ITHIICH, alETHUJICH,
(dheHom,
yrapHbIi ra3, yrIIeKUCIIbINA ra3, aMMHUaK, TalleHasl W3BeCTh, HerameHas
coja W ApPYIHX), (hopmybl
HEOPraHMYEeCKNX M OPTraHWYECKHUX BEIIECTB, YPABHEHMS XMUMHUCCKHX
peakuui, OOBACHATH WX MOATBEPXKAATh  XapakTepHbIC

TJIUICPHH, dbopmanbaerny, YKCyCHas KHCIIOTa, TIWIUH,

WU3BECTh, ITUThEBas COCTaBIIATh
CMBICTT;

XUMHYECKHE CBOWCTBa BEIIIECTB COOTBETCTBYIOIIIMH
SKCIIEPUMEHTaMH U 3aIUCSIMHU YPAaBHEHUH XUMUYIECKIX PEaKIIHIA;

- YMEThH YCTaHaBJIUBATb NPpUHAAJICKHOCTD HN3Yy4YCHHBIX
HEOPTaHWYECKUX M OPTaHUYECKHUX BEUIECTB K OMpPEeIEHHBIM KJIaccam
U IpylnaM COECIMHEHHMH, XapaKTepU30BAaTh UX COCTAB M Ba)KHEWINeE
CBOIICTBa; OMpeAeNsATh BHIB XHMHUYECKHUX CBsi3eH (KOBaJeHTHas,
WOHHAsA, METaJUInYecKasi, BOJOPONHAs), THUIBl KPUCTAITHIECKAX
PEIIETOK BEIECTB; KIaCCU(UITUPOBAThH XUMHUUCCKUC PEAKIIUH;

- copMHUpPOBaATh MPEACTABICHUS: O MaTEpUATBHOM EIMHCTBE MHpA,
3aKOHOMCPHOCTAX W IMO3HABAEMOCTHU SIBJICHUI Ipupoabl; O MECTC U
3HAYCHUN XUMHU B CHCTEMC CCTCCTBCHHBIX HAayK H €€ pOJMU B
o0ecrie4eHnr YCTOWYMBOIO PAa3BUTHS YEIOBEYECTBA: B PEIICHUU
MPO0JIEM 3KOJIOIMYECKOM, SHEPIreTHUECKON U MUINEeBOI 0€30M1aCHOCTH,
HOBBIX

B pa3BUTHUU MCEAULHWHBI, CO3JdHUU HOBBIX MATCPHUAJIOB,

HCTOYHHUKOB OHEpTHUH, B obecrieueHnn panuoHaJILHOTO

MPUPOIOTIONB30BaHNs, B (OPMHUPOBAHMKA MHPOBO33PEHUsI M OOIIEH
KyJbTypbl 4eJOBeKa, a TakkKe OSKOJOIMYEeCKH OO0OCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U TIPUPOJIHON CpeJie;

- BIAJETh CHCTEMOM XWUMHYECKMX 3HAHHWH, KOTOpas BKIIOYAET:
OCHOBOIIOJIArarolIye MOHATHA (IOTOJIHUTEIBHO K CHUCTEME IOHATHH
0a30BOTO YPOBHS) - M30TOIBI, OCHOBHOE M BO30Y)KJICHHOE COCTOSHHE
aroma, THOpHUIU3aIsT aTOMHBIX opOuTanei, xumudeckas csi3p ("0 "

n "', KpaTHbIE CBSI3M), MOJSIpHAs KOHIIEHTPALMUs, CTPYKTypHas
¢dopmyna, wuzomepus (CTpYKTypHas, TeoMeTpuueckas (LUC-TpaHC-

I/I3OM€pI/I$I), THUIIBI XUMHUYCCKHUX peaKL{I/Iﬁ (FOMO- U TCTCPOICHHELIC,
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obpatnMble W HeoOpaTHUMBIEC), pPacTBOPHI (WCTHHHBIC, TUCIIEPCHBIC
CUCTEMBI), KPHUCTAJIOTHAPATHI, CTEICHb IUCCOIUAIINU, DJICKTPOJIU3,
KpEeKUHT, pUPOPMHUHT); TEOPUH M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PCHYCCKHE 3HAHWS, JIGKAIIMe B OCHOBE ITOHUMaHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIICHHM, COBPEMCHHBIC
MIPENICTABICHUS O CTPOCHHUN BEIIeCTBA HA aTOMHOM, MOJIEKYJIAPHOM U
HaJMOJICKYJISIPHOM  YpPOBHSX; TMPEJCTABJICHUS O  MEXaHWU3Max
XUMHYECKHX pPEaKnud, TEePMOJUHAMHYECKAX W  KHHETUIECKHX
3aKOHOMEPHOCTSAX WX TIPOTEKaHWs, O XWMHYECKOM paBHOBECHH,
JUCIICPCHBIX CHCTEMax, q)aKTOHOFI/IqCCKI/IC CBCIACHUSA O CBOP'ICTBaX,
cocTaBe, IIONIYYEHUH W O€30MaCHOM WCHOJIh30BAHUN BaKHEHIIINX
HCOPraHMYCCKUX U OPraHNM4Y€CKUX BCHICCTB B 6I)ITy u HpaKTH‘ICCKOfI
JIEeSATEIIbHOCTA YeJIOBEeKa; OOIIMX HAYYHBIX MPUHIIMIAX XUMHYECKOTO
MPOU3BOACTBA (Ha MPUMEPE IPOU3BOICTBA CEPHOM KUCIOTHI, aMMHUAKa,
MeTaHoJIa, epepaboTKu He(TH);

- yMeTb TPOBOIUTH pacueThl MO XHMHUYECKHUM (opMylaM H
YpaBHCHUAM XHUMHUYCCKUX pCaKHI/Iﬁ C HCIIOJB30BaHHUEM (I)I/I?:I/I‘IGCKI/IX
Benmu4yuH  (Maccel, oO0beMa Ta3oB, KOJUYECTBA  BEIIECTBA),
XapaKTePU3YIIINX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: PacyeThl
M0 HAXOXJCHUIO XUMHUYECKOW (HhOPMYINBI BEIIECTBA; PacdeThl MacChl
(oObeMa, KONMHMYECTBa BEIIECTBA) MPOAYKTA PEAKIUH, €CIA OJHO W3
HMCXOJHBIX BEUIECTB JAHO B BUJIE pACTBOpPA C ONPEJEIEHHON MaccoBOM
JIOJIeH pacTBOPEHHOIO BEIIECTBA WM JaHO B U30bITKE (MMeeT
MIPUMECH ); PacueThl MaCCOBON MM OOBEMHOHN JTOJU BBIXO/a MPOIYKTa
peakimu; pacdeThl TemioBoro 3ddexkra peakuuii, 00BEMHBIX
OTHOIICHUH Ta30B;

- YMETh BBISBJIATh XapaKTEPHbIC IPU3HAKN U B3aMMOCBS3b H3yUYCHHBIX
HOHSITI/Iﬁ, NPUMCEHATHL COOTBETCTBYIOUIUME TIOHATHUA IIPpU OIIMCaHWUU
CTPOCHUS U CBOWCTB HEOPraHUYECKUX M OPTaHWYECKUX BEIIECTB M UX
npeBpameHI/Iﬁ; BBISIBIISITH B3aMMOCBSI3b XMMHYECKHX 3HAHUM C
MOHATUSAMU ¥ TPEICTaBICHUSAMHU JPYTUX NpeaMeToB 1is Oolee
OCO3HAHHOTO TOHMMAaHUS M OOBSICHEHUS CYIIHOCTH MaTepUAIBHOTO
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€IMHCTBA MHUPA; HCIOJIB30BaTh CHCTEMHBIE XUMHWYECKHE 3HAHUS NI
00BSICHEHUSI u IIPOTHO3UPOBAHUS SIBIICHU, HMMEIOIIUX
€CTECTBEHHOHAYYHYIO IIPUPOLY;

- yYMETb UCIOJIb30BaTh HAMMEHOBAHMS XUMUYECKUX COCJUHEHUHN
MEXIYHAPOJHOIO COK3a TEOPETUYECKOW M IPUKIALHOW XUMUU U
TPUBHAIIBHBIE HA3BaHMs BEIIECTB, OTHOCAIIMXCS K HM3YyYCHHBIM
KJIacCaM  OpraHUYeCKUX U  HEOPraHWYECKUX  COEJUHECHUM;
UCTIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY AJISI COCTaBJICHUs (HOpMyI
HEOPTraHWYECKUX  BEHIECTB, MOJEKYJSIPHBIX M  CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAIICHHBIX U CKEJNETHBIX) (OPMYN OpraHUYECKUX
BEIIECTB; COCTABIATh YPAaBHEHHSI XUMUYECKUX PEaKIU U pacKpbIBaTh
UX  CYILIHOCTb: OKHUCIIMTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKIUM
MOCPEICTBOM COCTaBJICHHUSI 3JEKTPOHHOIO OajaHca 3TUX peakuui;
peakuuii HMOHHOrO OOMEHAa IyTEM COCTAaBJIEHHS MX IOJHBIX U
COKpAIllCHHBIX HOHHBIX YPaBHCHHUM; pEakUMi THIPOJU3a, PEeaklHi
KOMIIJIEKCO00pa30oBaHus (Ha MpUMEpe TMIPOKCOKOMIUIEKCOB LIMHKA H
ATIOMHUHMS); TOATBEPXKJaTh XapaKTepHbIE XHUMHUYECKHE CBOMCTBA
BEIIECTB  COOTBETCTBYIOIIMMH  OKCIIEPUMEHTAMHU M 3alUCSIMU
YPaBHEHUN XUMHUYECKUX PEAKLIUM;

- YMETh KJIacCU(QUIMPOBATh HEOPraHUYECKUE U OpTaHHUYECKHe
BEIIECTBA M XHMMHYECKHE PEaKIHH, CaMOCTOATENILHO BBIOUPATDH
OCHOBAHUS U KPUTEPHUH JJIs KIACCUPHUKAINN W3ydaeMbIX XUMHUYECCKHUX
00BEKTOB; XapaKTepPH30BaTh COCTAB M Ba)KHEWIIINE CBOCTBA BEIIECTB,
MPUHAUIEKAINX K ONpPENEICHHBIM KlaccaM M IpyNlaM COEIWHEHUI
(mpocThle BemIeCTBA, OKCHJIBI, THUAPOKCHIIBI, COJH; YTJIEBOJIOPOJBI,
npocTbie 3QUpPBI, COUPTHI, (PEHOIBI, AIBIAETH B, KETOHBI, KaPOOHOBBIE
KHCJIOTBI, CIIOKHBIE 3()UPBL, )KUPHI, YTICBOABI, aMHUHBI, aMUHOKHCIIOTHI,
Oenku); MPUMEHSTh 3HAHUS O COCTaBE M CBOWCTBAX BEIIECTB IS
9KCIEPUMEHTAIBHOMN IIPOBEPKU TUIIOTE3 OTHOCHUTEIILHO
3aKOHOMEPHOCTEN NIPOTEKAaHUsA XAMHUYECKHUX peakuuii U
MIPOrHO3UPOBAHUS BO3MOKHOCTEN MX OCYILECTBICHNUS;

- yMeTb TMOATBEPKJAaTh HAa KOHKPETHBIX IIpHUMEpax XapakrTep
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3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPTaHWYECKHUX COCIUHCHUH

nn

OT KpaTHOCTH W Tuma KoBameHTHou cBsizu ("&F " u "), B3ammHOrO
BIMSHUSI aTOMOB M TPYII aTOMOB B MOJEKYlax; a TaKkKe OT
0COOCHHOCTEH pealu3alui Ppa3IuYHBIX MEXaHHU3MOB MPOTEKaHUs
peaKuuii;

- yYMeTb XapaKTepH30BaTb OJJIEKTPOHHOE CTPOEHHE aToMoB (B
OCHOBHOM W BO30YXIEHHOM COCTOSIHUH) M HOHOB XHUMHYECKHX
3JeMeHTOB 1 - J..

n.n

MengeneeBa 1 UX BaJICHTHEIC BO3MOXHOCTH, UCIIOJB3Yys IMMOHATHA 'S,

4 mnepuwomoB llepmommdeckoil CcHUCTEMBI

"p", "d-anekTponHble" OpOUTANIN, SHEPTETHICCKUE YPOBHH; OOBSICHITH
3aKOHOMEPHOCTH M3MCHEHHUsSI CBOMCTB XHMHYECKHX OJIEMEHTOB U
00pa3yeMbIX UMH COSAMHEHUH 110 TIEPHOIaM | TPYIIaM;

OK 02. Mcnonb30Bathb
COBpEMEHHBIE CPEJICTBA
NIOMCKa, aHAIN3a U
UHTEPIpPETAIIN
uHQOpMAIUH U
UH()OpPMALMOHHEIE
TEXHOJIOTHH JIJIS
BBITIOJTHEHHMS 33124
npodeccnoHaTbHOM
JeSITeTbHOCTH

B 00s1acTH IEHHOCTH HAYYHOT0 MO3HAHMS:

- chOpMHPOBAHHOCTH  MHPOBO33PEHHUS,  COOTBETCTBYIOLIECTO
COBPEMEHHOMY VYPOBHIO Da3BUTUS HAayKd M  OOILIECTBEHHOM
NPAaKTUKH, OCHOBAHHOTO Ha OUAJIOre KYJIBTYpP, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHHE SI3BIKOBOW W YHMTATENIBCKOW KYJBTYPHI Kak
CpeJICTBA B3aUMOJEHCTBHS MEX Y JIIOJbMH U MTO3HAHHUS MUDA;

- OCO3HaHME IIEHHOCTM Hay4dyHOH JEeATeNbHOCTH, TOTOBHOCTb
OCYILLECTBIISITh NPOEKTHYIO M HCCIIEIOBATEIBCKYIO AEATEIbHOCTD
WHIUBUIYaIbHO U B TPYIIIIE;

OsialeHHe YHHBEPCAJbHBIMH Y4YeOHBIMH NO3HABaTeJIbHBIMH
JEeHCTBUSIMU .

B) padoTa ¢ MHpopManueii:

- BJaJeTh HABBIKAMHU MOJIyYeHHsS HH(POpPMAIMH W3 HCTOYHHKOB
pasHBIX THIIOB, CAMOCTOSATEIHHO OCYIIECTBISTH TOHCK, aHAJH3,
CHUCTEMAaTH3alUI0 M HWHTEPIPETAHI0 WHPOPMALUK Pa3TUIHBIX
BUJIOB U ()OpM TIPEACTABIICHHUS;

- CO3/]aBaTh TEKCTHI B PA3JIMYHBIX (hopMarax ¢ yu4eToOM Ha3HAUYCHUS

MHQOpPMALMK ¥ ILENeBOH ayJUTOPUH, BBHIOMpas ONTHMAIbHYIO

- yMeTh IUIAHHPOBATh U BBIMONHATh XUMHUYECKHHA JKCIEPUMEHT
(IpeBpareHusl OpraHUYeCKUX BEUIECTB IPHU HArPEBaHUU, MOJTYUCHHE
STWIIEHA W W3YYCHHE €ro CBOWCTB, KA4YeCTBEHHBIE pEaKIUd Ha
aNbICTHIBI, KPaXMall, YKCYCHYIO KHCIIOTY; JCHATyparus OCIKOB IpU
HarpeBaHUM, I[BETHHIE peakiluy OEIKOB; MPOBOAUTH PEaKIIUA HOHHOTO
oOMeHa, OIpenensaTb Cpely BOJHBIX pPacTBOPOB, KaueCTBEHHbBIE
peakiuu Ha cCyiabdar-, KapOOHAT- M XJIOPUA-aHHUOHBI, HAa KATHOH
aMMOHUSL; PelIaTh SKCIEPUMEHTANIbHBIE 3a/1auu o TemaM "MeTaibr"
1 "HemeTamnsr") B COOTBETCTBHY C MPABUIIAMH TEXHUKH 0€30MTaCHOCTH
nmpu 00pallleHUH ¢ BEIeCTBaMU M JIAOOPATOPHBIM 00OpPYIOBAaHHEM;
MPEJICTABISATh Pe3yNbTaThl XHMHUYECKOIO JKCIIEpHUMEHTa B Qopme
3alMCH YPaBHEHUH COOTBETCTBYIOIIUX pEaKIuid u (OPMYJIUPOBAThH
BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

- YMETh aHAM3UPOBATh XUMUYECKYI0 MH()OPMAIIUIO, TTOIYYaeMylo U3
Pa3HBIX HCTOYHUKOB (CPEICTB MacCOBOM MH(pOopManuu, ceTh aTEepHET
M IpyTHe);

- BIAJETh OCHOBHBIMH METOJaMH HAYYHOTO IIO3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHWHA (HabOmomeHue,

HU3MEPCHUE, OKCICPHUMCHT,

MO,Z[GJ'H/IpOBaHI/Ie);




(hopMy TIpe/ICTaBICHUS M BH3yaIH3allHH;

- OLECHMBaTh JOCTOBEPHOCTb, JIETHTUMHOCTH HH(POpPMAaLUH, ce
COOTBETCTBHE ITPABOBBIM H MOPATHHO-3THIECKIM HOPMaM;
CpeacTBa MH()OPMAIIOHHBIX u
KOMMYHHKALIMOHHBIX TEXHOJIOTUH B PEIICHHH KOTHUTHBHBIX,

- HCIIOJIB30BAaTh

KOMMYHHKATUBHBIX W OpPraHU3allMOHHBIX 3adad C CO6J'IIOI[CHI/ICM
Tpe6OBaHHﬁ OpPTrOHOMHUKH, TCXHHUKU 6630HaCHOCTI/I, TUTUCHHI,

pecypcocOepexeHus, MpPaBOBBIX M OSTHYECKUX HOPM, HOPM
WH(POPMAITMOHHOW 0€301TaCHOCTH;
- BJIaJI€Th HABbIKaMHU PACIIO3HABAHUA U 3allIUThI HH(pOpMaHI/II/I,

WH(GOPMAITMOHHOW 0€301MacCHOCTH JIMYHOCTH,

- yMeThb TIPOBOJHWTH pAacyeThl 10 XUMHUYECKHMM (opMmylnaMm ¢
YPaBHEHUSIM XHUMUYECKUX PEaKUUil C HCHONb30BaHHEM (PH3MYECKHUX
BEJIMYMH, XapaKTEPU3YIOINX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBIL:
Macchl, 00beMa (HOpMalbHbIE YCIIOBHS) T'a30B, KOJIWYECTBA BEIIECTBA;
UCIIONIb30BaTh CHUCTEMHBIC XHMHYSCKHE 3HAHHS JUIsi T[PUHSITHS
peuIeHnii B KOHKPETHBIX JKH3HEHHBIX CHTYalUsAX, CBSA3aHHBIX C
BEIICCTBAMU M UX MIPUMEHEHUEM;

- YMEThb CaMOCTOSTEIBHO IIAHUPOBATH M TIPOBOAUTH XUMHUYECKHUH
OKCTIEPUMEHT (TIOJlydeHHe M W3y4YeHHE CBOWCTB HEOPraHMYECKUX H
OpraHUYeCKUX BEIIECTB, KAueCTBEHHBIE PEaKUUH YTICBOAOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOICOICPIKAIINX OPraHUYECKHX BEIECTB,
pelieHre  JKCIEPUMEHTAIBHBIX  33aJad 10  paclo3HaBaHUIO
HEOPraHMYECKUX W OPTaHMYECKUX BEIECTB) C COOJIIOICHHEM IPaBHII
Oe3omacHOro OOpaleHWss C BemecTBAaMH M JIaDOpPaTOPHBIM
00opyI0BaHUEM, (dhopMyIUpOBaTH LeH

NOPENOCTaBIATh B PasjInuHOW (OpMe pe3yabTaThl SKCICPUMEHTA,

HCCIIEIOBAHM,

AHAJIM3UPOBATh U OLIEHUBATH UX JJOCTOBEPHOCTB;

- YMETb OCYIIECTBISATh LICJICHANPABIEHHBIM IIOMCK XUMHUYECKOMN
MHGOPMALIMK B PAa3JIMUHBIX UCTOYHHMKAX (HAy4yHas M y4eOHO-HayuyHas
JIUTEepaTypa, CpeiAcTBa MaccoBoW WHQOpManuu, cetb HMHTepHeT u
JIpyrue), KpUTHYECKH aHAJM3UPOBATh XUMHYECKYI HH(GOpMaLuIo,
nepepadaThiBaTh €€ M MCIOIb30BaTh B COOTBETCTBHU C MOCTABICHHOM
yueOHOM 3aauei;

- BIAJIETh CHCTEMOW 3HAHWH O METO/axX HAayYHOIO IMO3HAHUS SBICHUN
TIPUPO/IBL,
MPUMEHATh O3TH 3HAHUSA TPU HKCHEPUMEHTAIIBHOM HCCIEI0BAaHUHN

HCIIOJIb3YEMBIX B CCTCCTBCHHBIX HAYKaxXx W YMCHUSAMU

BEIIECTB M U1 OOBSICHEHUS] XUMHYECKHX SIBIICHHUH, UMEIOLINX MECTO B
MNPUPOJIE MPAKTUYECKON ACSITEIBHOCTU YEJIOBEKAa U B IOBCEIHEBHOU
JKU3HU;

OK 04. Db dextnBHO
B3aUMOJICHCTBOBAThL U
paboTaTh B KOJUIEKTHUBE

- TOTOBHOCTbH K CaMOpa3BUTHUIO, CaMOCTOATCIIBHOCTHU n
CaMOOIIPEACICHUIO,

-OBJIAACHUC HAaBbIKaMHU y‘le6HO-HCCHCHOB&TCHLCKOﬁ, HpOCKTHOﬁ u

- yYMEThb IUIAHUPOBATh W BBIIOJHATH XUMUYECKUH HKCIIEPUMEHT
(mpeBpameHus] OpraHMYECKUX BEUIECTB MPH HArpeBaHUH, MOJTyUCHHE
STWJIEHA W H3YYEHHE €ro CBOWCTB, KadyeCTBEHHBIC pEaKIHUU Ha
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A KOMaHe

COLIMAJILHOM €SI TEIbHOCTH,

Osnanenue YHHBepCAIbHBIMHA KOMMYHHUKATHBHBIMHA
AeHCTBUAMM:

0) cOoBMeCTHAfl AeATeJbHOCTD!

- TOHMMAaTh W UCHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOM W
MHIWBUAYaJIbHON paboThI;

- IPUHUMATDH LIEJN COBMECTHOM JESTENbHOCTH, OPraHU30BBIBATh U
KOOPIMHHUPOBATh ACUCTBHS IO €€ OCTMXKEHHIO: COCTAaBIATH IUIAH
JNEUCTBUNA, paclpeiesiaTh PONM € YYETOM MHEHUH YYaCTHHKOB
00CyX1aTh pe3yIbTaThl COBMECTHOH paboThI;

- KOOPAMHHUPOBATH U BBINOJHITH PabOTy B YCIOBHSX PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHS,;

- OCYLIECTBISITh MO3MTHUBHOE CTPATETMUYECKOEC MOBEACHUE B
PasINYHBIX CHUTYyalUsX, HPOSBISTH TBOPUYECTBO U BOOOpa’keHHE,
6]:.ITI) WHUIIMAaTUBHBIM

OgJiajieHHe YHMBEPCAIbLHBIMH PeryJsiTHBHBIMM AeiCTBUAMU:

) NPUHSTHE Ce0sl M APYTUX JIIOe:

- IIPUHUMATh MOTHUBBI M apTryMEHThl JPYIUX JIIOJACH IPH aHAIU3E
PE3yIbTATOB AEATEILHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO JAPYTHUX JIOIEH Ha OIINOKY;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C MO3ULMHU IPYTOro
YEJIOBEKA;

ANBJIETU/IBI, KpaXMal, YKCYCHYIO KHCIIOTY; JeHaTypalys OeJKOB IpH
HarpeBaHWM, LIBETHBIC PEAKIIMU OEJIKOB; MPOBOIUTH PEAKI[MA HOHHOTO
oOMeHa, OmpeAeNsITh CpeAy BOJHBIX PACTBOPOB, KayeCTBEHHBIC
peakuyu Ha cyiabdar-, KapOOHAT- W XJIOPUA-AaHHOHBI, Ha KAaTHOH
AMMOHHUSI; pellaTh SKCIePUMEHTAIbHbIC 3a1auH 110 TeMaM "Merauibr”
n "HemeTamer'") B COOTBETCTBUH C TIPABHIIAMH TEXHUKH 0€30TaCHOCTH
npu oOpallleHHH ¢ BEUISCTBaMH M JIa0OpaTOPHBIM 000pPYyI0BaHHEM;
NPEICTaBIATh PE3yNbTaThl XMMHUYECKOTO SKCHEepHUMEHTa B (opme
3allUCH YPaBHEHHWH COOTBETCTBYIOIIMX pPeaknuii U (HOpMyIHPOBaAThH
BBIBOJIbl HA OCHOBE 3TUX PE3YJIbTATOB;

-yMETh CaMOCTOSITEIIBHO TUIAHUPOBATH ¥ MPOBOJUTH XUMHUECKHIA
SKCIIEpUMEHT (TIOJIyYeHHE M HM3yYEHHE CBOWCTB HEOPTaHHMYECKHX U
OpPraHUYECKUX BEIICCTB, KAYECTBEHHBIC PEAKIUKM YTICBOAOPOIOB
Pa3IUYHBIX KJIACCOB U KHCIOPOACOIEPH AIMX OPraHHYECKUX BEIICCTB,
pelIeHHe  SKCIECPUMEHTANbHBIX  3a/Jlad [0  PAaclO3HABaHUIO
HEOPraHWMYECKUX U OPraHMYECKHX BEIICCTB) C COOIOJICHUEM MPaBUIT
O0e3onmacHoro  oOpaiieHus: C  BeHIeCTBAMH W JIAOOpaTOPHBIM
00opyI0BaHUEM, (dhopMyTUpOBaTh LEeIH

NPENOCTaBIATh B Pa3jInuHOW (OpMe pe3yiabTaThl SKCICPUMEHTA,

HCCIICTOBAHNS,

AHAJIM3UPOBATH U OLI€CHUBATH UX JOCTOBEPHOCTD,

OK 07. ConeticTBOBaTH
COXPaHEHUIO
OKpYKalolllei cpeibl,
pecypcochepexeHuro,
MPUMEHATH 3HAHUS 00
HN3MCHCHUU KJIMMarTa,
MIPHHIUTIBI
OEpEKITUBOTO
TIPOM3BO/ICTBA,

3¢ PEeKTHBHO

B 00J1acTH 3K0J10rHYe€CKOro0 BOCIIUTAHUS:

- C(OPMHUPOBAHHOCTh HKOJOTUYECKOH KYJNbTYphl, TTOHUMaHHE
BJIUSIHUSL COLIMAJIbHO-3KOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHUE
MPUPOJTHOM W COIMAIBLHOW Cpeflbl, OCO3HAaHWE TJI00AILHOTO
XapakTepa dKOJIOTHYECKUX MTPOOIIeM;

- IUIAaHUPOBAHUE M OCYILIECTBICHUE JACHCTBUM B OKpYy)Karomiei
cpene Ha

YCIIOBCYECCTBA,

OCHOBC 3HaAHMHA ueneﬁ YCTOﬁQHBOFO pa3BUTUA

AKTUBHOE HENPUATHE JCHCTBUM, MPUHOCAIIUX BpEJ OKpYKarouen
cpene;

- chopMUpPOBaTh TMPEJACTABICHUSA: O XUMHUYECKOHW COCTABJISIOLICH
€CTECTBEHHOHAYYHON KapTHHBI MHpa, POJIM XHMHH B IIO3HAHUU
SBIICHUH TPUPOABI, B (OPMHPOBAHUHM MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIHMOHAJBLHOH T'pPaMOTHOCTH, HEOOXOIUMOH IJisi
pelieHnss NPAaKTHYECKUX 334ad M HKOJOTMYECKH OOOCHOBaHHOTO
OTHOILUEHUS K CBOEMY 370POBBIO U IPUPOJHOU CpeELE;

- yMeTb coOmoJaTh TNpaBWia OSKOJOTHYECKH LENeco00pa3HOro
IIOBCACHHA B GBITy u praOBOI‘/'I ACATCIIBHOCTH B LECIIAX COXPAHCHUA
CBOEro 3J0pOBbS M OKpPYXArOLIEH IPUPOJHON Cpelbl; YYUTHIBATH

OIIAaCHOCTH BO3)1€I>10TBI/I$I Ha JKHUBBIC OpraHu3Mbl ONPCACIICHHBIX
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JIECTBOBATh B
YpEe3BbIYANHBIX
CUTyalUsIX

- yMEHHE MPOTHO3MPOBATH HEOIATONMPUATHBIE HKOJIOTUIECKHE
MOCJIE/ICTBUA NMPEANPUHUMAEMBIX JEHCTBUN, TPETOTBPAILIAT HX;

- pacIImpeHue OITBITa JIeSITCIIBHOCTH SKOJIOTUYECKOMH
HaIpaBJICHHOCTH;

- OBJIaJICHUE HABBIKAMU Y4€OHO-UCCIICIOBATEIBCKOM, IPOCKTHON U
COIMAITEHOM JIeITEIIbHOCTH,

BEIIECTB, TIOHWMAs CMBICT TIOKa3aTeNs TMpeNeabHON OIMyCTHMOMN
KOHIICHTpAIlUH;

- YMeTh MPOTHO3WPOBATh, AHAIM3MPOBATH W OICHWUBATH C TO3UIUI
9KOJIOTHYECKOU 0e30macHOCTH IOCJICICTBHS OBITOBOM i
MPOU3BOJCTBCHHOM  JCSATENILHOCTH  YEJOBEKAa,  CBSI3aHHOM ¢
nepepaboTKOM BEIIeCTB; HWCIONB30BaTh IMONydYeHHBIE 3HAHWASA IS
MPUHSATUS TPAMOTHBIX PEIICHUI MpoOJIeM B CUTyaIlVsIX, CBS3aHHBIX C
XHUMHCH;

- YMETh OCO3HaBaTh OMACHOCTH BO3JIEHCTBHSI Ha JKUBBIE OPTraHU3MBI
ONPENICTICHHBIX BEIIECTB, MOHUMAs CMBICT IIOKa3aTels MpeebHON
JIOTTYCTAMOM KOHIIEHTPAIlMM, W TOSACHATH HA TPUMEpPax CIIOCOOBI
YMEHBLICHUS W MPENOTBpAIlCHUS] HX BPEIHOTO BO3JCUCTBUS Ha
OpTraHm3M YeIOoBeKa.
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2. CTpyKTYypa M cojep:kaHue 00111e00pa3oBaTeIbHON TMCUUILTHHBI « XUMUSI»

2.1. O0beM TUCHUIIMHBI H BHbI y4e0HOH padoThI

Bua yueOHoii padoThI

O0BeM B yacax

O01beM 00pa3oBaTeIbHONH MPOrpaMMBbI AU CHIUTITHHBI 72
B T.4.

OcHoBHOe coJep:kaHue 50
B T. U.:

TEOpETHYECKOe 00yUeHne 24
MPAKTUYECKHUE 3aHITUS 16
B T.4. KOHTPOJIbHBIC PAOOTHI 3
nabopaTOpPHBIE 3aHATHS 7
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJep:KaHMe (codep/KaHue 20
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TeopeTudeckoe o0ydeHue 5
IIPAKTUYECKUE 3aHATUS 7
nmabopaTOPHBIE 3aHATHS 8
Ipomexyrounas arrectamus (1u¢epuHIMPOBAHHBIN 3a4eT) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumenoBanue Coaepixanue yueOHOro Marepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem | Dopmupyemble
pa3iesioB U TeM JlabopaTopHbIe U MPaKTHYeCKUe 3aHATHS, IPUKJIATHON MO1YJ/Ib YacoB | KOMIIETEHIMH
1 2 3 4
OcHoBHoOE coiepKaHue 50
Pa3zgea 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOe co/iep:KaHue 5 OK 01
CrpoeHnue Teopernueckoe o0yuenue 3
aTOMOB CoBpeMeHHass MOJIENIb CTPOCHUS aToMa. JJIEKTpOHHas KoHpurypanus aroma. Kinaccupukanus XuMHIECKUX
XUMHUYCCKHAX 3JIEMEHTOB (S-, P-, d-31eMeHThI). BasieHTHBIC 271eKTpOoHbI. BalleHTHOCTD. DJIEKTpOHHAS IPHPOIa XUMUYECKON
SJIEMCHTOB 1 CBSI3U. DIIEKTPOOTPHIIATENLHOCTE. KOBaneHTHas CBS3b, €€ pa3HOBHIHOCTH U MEXaHU3MBI 00pa30BaHUs 3
npupoaa (oOMeHHBIN U TOHOpPHO-aKLeNTOpHbI). MoHHas cBa3b. Meramndeckas cBsi3b. BogopoaHas cBsi3b.
XUMHYECKOM MeXMOEeKyIIIpHbIE B3aUMOIEUCTBUS.
CBsI3H W30TONBI, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aToMa, TMOpHUIU3alis aTOMHBIX OpOUTaJIeH.
IIpakTHYeckune 3aHATHA 2
Perienue npakTHueckux 3aJjaHUi Ha COCTaBJIEHUE JIEKTPOHHO-Tpaduyeckux Gopmyit anemeHToB 14
[IEPUOJIOB.
Pemenue 3anannii Ha UCIIOJIB30BAHUE XMMHUYECKON CUMBOJIMKY U Ha3BaHUM COEJUHEHUN 110 HOMEHKIIAType 9
MEXIYHAPOAHOTO COK3a TEOPETUYECKON U MTPUKIIAJHOW XMMUN U TPUBUAIBHBIX Ha3BaHUM ISl COCTABICHUS
XUMHUYECKUX (GOPMYJI IBYXaTOMHBIX COETUHEHUH (OKCUIOB, CYIb(UIO0B, THAPUAOB U T.I.) U APYTUX
HEOPraHWYECKNX COCAMHEHUHN OTIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe coaep:kaHue 1 OK 01
Ilepronnyeckuii | Teopernyeckoe o0yueHue 0 OK 02
3aKOH M TabmuIa IIpakTHYeckne 3aHATHA 1
J.A. Menneneesa [Tepuoanueckas cucrema xumuueckux aneMeHToB .M. Menaeneesa. ®usnueckuii cmbic [leproanueckoro
3akoHa JI.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMHU
MIPOCTHIX U CIIOKHBIX BEHIECTB B COOTBETCTBUU C MOJIOKEHUEM XMMHUYECKOTO ieMeHTa B [lepuoandeckon 1

cucteMe. MupoBo33peHdeckoe 1 HayuHoe 3HaueHue lleprnoanueckoro 3akona JI.11. Menneneesa. [Iporaosst
J.W1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.
Pemenne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUI HAa XapaKTePU3aLUI0 XUMHUECKUX
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aseMeHTOB «MeTtamunyeckue / HeMeTaJUTMUeCKHe CBOMCTBA, 3JEKTPOOTPULIATEILHOCTD U CPOACTBO K
ANEKTPOHY XMMHUECKUX 3JIEMEHTOB B COOTBETCTBUE C UX 3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
MIEPUOMYECKON CHUCTEME XUMUYECKUX ieMeHTOB /(.M. MenneneeBay.

Pa3znea 2. XumMmuyeckue peakumu

Tema 2.1. Tunsi
XUMHUYECKHUX
peakuuii

OcHoBHOe coaepkaHue

TeopeaneCRoe oﬁyqe}me

Knaccugukanus v TUIIBI XUMHUYECKUX PEAKIMN C yYacTHEM HeopraHuueckux BemiecTB. KoanuecTBeHHbIe
OTHOIIEHUS B XUMHHU. OCHOBHbBIE KOJIMYECTBEHHEIE 3aKOHBI B XUMHU U PAaCUYCThI 110 YPABHCHUAM XUMHNYCCKUX
peakuuii. Monb Kak eUHULA KOJIMYECTBA BenlecTBa. MoisipHas Macca. 3aKOHbI COXPAaHEHUsI MacChl U
sHepruu. 3akoH ABoraapo. Mossipablil 00beM razoB. OTHOCUTENIbHAS [IJIOTHOCTD Ia30B.

Peakuuu koMIuiekcooOpa3oBaHus ¢ y4aCTUEM HEOPraHMUYECKUX BEIIECTB (Ha MpUMEpPE I'MIPOKCOKOMILIEKCOB
LIUHKA U QITIOMUHUSA).

IIpakTHyeckue 3aHATHS

CocraBieHre ypaBHEHUH peakiiii COeqUHEHNUs, pa3IoKeHus, 3aMeLeHNs, OOMEHa. Y paBHEHUs peakLuit
rOpEHUs, HOHHOTO OOMEHa, OKUCIIEHUSA-BOCCTAHOBIICHUSI.

Pacyer KOIM4ECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BELIECTB U IPOLYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIyKTa pEaKUu COETUHEHMS], €CITH OJHO U3 BELIECTB JaHO B U30bITKE
W/WIM COAEPKUT MpuMecH. PacyeT MaccoBoi miiM 00bEMHOM 10JIM BbIX0/1a MPOAYKTA PEAKIINN COEAMHEHUS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOILIEHUH Tra30B. Pacuer Macchl (00beM, KOTMYECTBO
BEIIECTBA) IPOAYKTA pPEaKUH, €CJIU OJJHO U3 BEIIECTB JaHO B BUJIE PACTBOPA C OIPEAECICHHON MacCOBON
J0JIEM paCTBOPEHHOTO BEILIECTBA.

VYpaBHEHHUs OKHCIIEHUSI-BOCCTAHOBIIEHUS. CTeneHb okucaeHuss. OKUCIUTENb U BOCCTAHOBUTENb.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKLIMU B PUPOJIE, TPOU3BOACTBEHHBIX IMpOLlEccax U
KU3ZHEIESITEIIbHOCTH OpraHu3MOB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MOTeHIIUAN cpenbl. CocTaBiIeHUE U
YpaBHUBAaHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJOM dJIEKTPOHHOTO Oananca. Tunudabie
HEOpPraHUYECKHUEe OKUCIUTEIN U BOCCTAHOBUTENIH. DJIEKTPOIN3 PACTBOPOB U PACILIIaBOB COJIEH.

OK 01

Tema 2.2.
DIEKTPOIUTUYECKA
I JUCCOLHALINA U
HOHHEBIN 00MeH

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

Teopust sneKkTponuTHYECKOW auccoruanuu. Peaknuu monHOro oomena. CocTaBiieHHWE peakIMii HOHHOTO
oOMeHa MyTeM COCTaBJICHHS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX ypaBHEHUH.

OK 01

15




I'uaponus coneil. 3HaueHne rTUAPoIN3a B OMOJIOrHUECKNX 0OMEHHBIX Iporeccax. [IpuMenenue ruaponusa B

MIPOMBIIIIICHHOCTH.
JlaGopaTopHble 3aHSITHSI 1
JlaboparopHast paboTa «Peakuuu ruIpoIn3a.
HccnenoBanue cpepl pacTBOPOB COJIEH, 0Opa30BAHHBIX CHIIbHBIMH M CIIA0BIMU MTPOTOJIUTAMH, U UX PEAKIIHN 1
C pacTBOpaMH IIeJI0YX U KapOoHaTa HaTpusi. CoCTaBlIeHHE PEaKIUK THAPOIN3a COJIEH.
KonTposabHas
CrpoeHnue BenecTBa 1 XMMUYECKUE PEAKLIUH. 1
padora 1
Paznean 3. CTpoeHue U CBOICTBA HEOPTAaHUYECKUX BelleCTB 11
Tema 3.1. OcHoBHOe coJep:kaHue 3 OK 01
Knaccupukanus, | Teoperuueckoe oGydenune 1 OK 02
HOMCHKJIATypa 1 |[IpegmeT HeopraHM4eckor XuMun. B3zanmocBs3s Heopranndeckux BemiectB. Kinaccuduxarms
CTPOCHHC HeopraHnyeckux BemecTs. [IpocTeie u crnoxxHble BemecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX BEIIECTB (OKCHUIBI,
HEOPraHUYeCKUX  |TUapOKCUIBI, KUCIOTHI, conn). HomMeHkIaTypa u Ha3BaHHE HEOPTaHUYECKUX BEIIECTB UCXOMIS U3 HX
BeIIECTB XUMHAYECKOH ()OPMYIIBI MM COCTABICHUE XUMHUYECKOW (hOPMYJIIBI UCXO/Is U3 Ha3BaHHSI BELIECTBA 110
MEXIYHAPOAHOW MM TPUBUAIBHOW HOMEHKIIATYPE.
Me:xmornexynsipHble B3aumozeiicTsus. Kpucramnmoruaparel. ArperaTHble COCTOSIHHSI BEILIECTBA. 1
Kpucrannuueckue u amop¢Hble BemecTBa. TUIbI KPUCTAUINYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsIpHasl,
WOHHAsI, MeTaTndeckas). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTHUECKON
pemietku. [IpuunHbl MHOrOOOpa3us BEIIECTB.
CoBpeMeHHbBIE TPEACTABICHUS O CTPOSHHHM TBEPHAbIX, >KUIKUX M Ta3000pa3HbIX BemecTB. JKumakue
KpUCTAJLIBI.
IIpakTHyeckne 3aHATHSA 2
Pemenne 3amay Ha pacdyeT MaccoBOM MONM (Macchl) XMMHUYECKOTO 3JIeMEHTa (COeIUHEHHs) B MOJEKYIe
(cmecn).
Pemenne mnpakTuyeckux 3alaHuil MO KiIaccU(UKALMK, HOMEHKIAType M XUMHUYECKUM ¢opMyiam
HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KJIACCOB (HA3bIBATh M COCTABIATH (OPMYJIbI XUMUYECKUX BELIECTB, 2

OIIpeNIeNIATh IPUHAIEKHOCTD K KI1accy).
Hctounuku xumuyeckod uHpopMmanuu (HayuyHas M ydyeOHO-Hay4yHas JUTeparypa, CpeAcTBa MacCOBOM
uHpopmanuu, cerb MurepHer u napyrue). Iloumck uHpopmauuu Mo Ha3BaHWSIM, HICHTU(UKATOpaM,

16




CTPYKTYpPHBIM (hopMyJIam.

Tema 3.2. ®usuko-| OcHOBHOE coJepKaHue OK 01
XUMHYECKHE Teopernueckoe 00yueHue OK 02
CBOHCTBA Meramipl. OOmue ¢usnueckue W XUMHYECKHE CBoWcTBa MeTauioB. CrocoObl mojydeHus. 3HaueHUe
HCOPraHUICCKUX  |MeTalJIOB MU HEMETAJUIOB B MPUPOJAE U KUZHEAEATEIIbHOCTU YE€IOBEeKa U opranu3MoB. Koppo3us metaios:
BCIICCTB BHJIBI KOPPO3HH, CITOCOOBI 3alTUTHI METAJIJIOB OT KOPPO3HUH.

Hemeramnel. O0mue puznyecKkue U XUMUIECKHE CBOMCTBA HEMETAUIOB. TUTTMYHBIE CBOICTBA MeTaiioB [Y—

YII rpynn. Kiaccupukanuss ¥ HOMEHKIATypa COCIUHEHWH HeMeTauioB. KpyroBopoTsl OHOTCHHBIX

JJIEMEHTOB B IIPUPOJE.

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB, TUIPOKCUIOB, KHCIIOT,

coneil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHHIA,

BBICHIMX OKCHJIOB U THAPOKCHJIOB.

IIpakTuyeckue 3aHATHS

CocrapneHre ypaBHEHUN XUMUYECKUX PEAKLUNA C yUaCTUEM MPOCTHIX U CIOKHBIX HEOPIraHMUYECKUX BEIIECTB:

OKCHJIOB METAJUIOB, HEMETAJIOB U aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMYECKHX KHUCIIOT, OCHOBAaHUN U

aM(pOTEpHBIX THIPOKCHUIOB, HEOPraHUUECKUX COJIEH, XapaKTepU3YIOIIHUX UX CBOICTBA.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA U IOJIYyYEHUE HEOPTAaHUYECKUX

BEILIECTB.

JlabopaTopHble 3aHATHSA

JlaboparopHas pabota «CBONCTBA METAJUIOB U HEMETAJLIOBY.

UccnenoBanme  GU3MYECKUX W XUMHUYECKMX  CBOMCTB  METANIOB H  HEMETAUIOB.  PerieHue

JKCIIEPUMEHTAIBHBIX 3a/ad [0 CBOMCTBAM XHMMHMYECKHUM CBOMCTBAM METAJIOB M HEMETaUIOB, IO

PAaCIIO3HABAHUIO U MOJIYYEHHUIO COETMHEHUN METAJTIOB U HEMETAILIOB.
Tema 3.3. OcHoBHOe coaep:kaHue OK 01
[Ipoun3BoacTBO Teopernyeckoe odyueHue OK 02
HCOPraHM4YeCKUX  |OOume NpeACTaBIEHUsI O TPOMBIIUIEHHBIX CHOCO0aX MOJy4yeHUS XMMHUYECKUX BEIIEeCTB (Ha mpuMmepe
BCHICCTB. MIPOM3BOJICTBA aMMHAaKa, CEPHOU KHUCIIOTHI).

3Ha4YeHHE U
MIPUMEHEHUE B
ObITY U Ha

UYepHas u uBeTHas MeTtannyprus. IIpakTudeckoe NpUMEHEHHWE 3JIEKTPOIM3a IS MOJY4YEHMs ILIENOYHBIX,
LIEJI0YHO3EMENBHBIX METAIUIOB M aOMUHUA. CTEKIIO U CUIIMKATHASI IPOMBIIIIIEHHOCTb.
[Ipobrema 0TX0/10B ¥ TOOOYHBIX TPOAYKTOB.
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IIPOU3BOJICTBE IIpakTHYeckne 3aHATHA 1
Pemenne npaxkTUKO-OpUEHTUPOBAHHBIX 3aJaHUM O POJIM HEOPraHWYECKOM XMMUU B PA3BUTUU MEIWLIVHBI,
CO3/IaHMM HOBBIX MaTepHalIOB (B CTPOUTENBCTBE M JpP. OTPACISIX MPOMBIIIIEHHOCTH), HOBBIX MCTOYHHUKOB 1
SHEpPruM (aNnbTEpHATUBHBIE UCTOYHMKHU SHEPIUU) B PELIEHUU MPOOJIEM IKOJIOTMUYECKOM, SHEPreTUYeCKOn U
MUIIEBOH 0€30MacHOCTH.
KonTpoabHas .
CBolicTBa HEOPraHNYECKUX BEILECTB. 1
padora 2
Paznea 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHUX BelleCTB 14
Tema 4.1. OcHOBHOe coiep:KaHue 3 OK 01
Knaccupukanus, | Teoperuueckoe oGyuenune 2
CTPOCHHUE U [Ipeamer opranndeckoil Xumun. B3anMoCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
HOMCHKJIATypa XUMHUYECKOE CTPOEHHUE KaK MOPSAAOK COEAMHEHNS aTOMOB B MOJIEKYJIE COTJIaCHO UX BaJIEHTHOCTH. OCHOBHBIE
OpraHn4eCKuX MOJIOKEHUS TEOPUM XHMMUYECKOrO0 CTPOECHHMS OopraHumdeckux coeauHeHuil A.M. ByrtnepoBa. YriepoaHblil
BCLICCTB CKEJIET OpraHu4ecKodl MojeKyibl. MONeKynspHble U CTPYKTYpHblE (pa3BEpHYTbIE, COKpPAILICHHBIE) 5
XUMU4eckre (Gpopmyiibl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMUYECKOI'O CTPOEHUs MoJieKys. M3omepus u
U30Mephl (CTpYKTypHasi, reoMeTpuueckas (uc-TpaHc-uzomepusi). KpaTHocTs XUMHUYECKOI CBS3H.
[lonsitTue o (¢yHkuuMOHanpbHOW rpymnme. I[IpuHIUOB  KjIacCUPUKAMK  OPraHUYEeCKUX COEAMHEHUH.
MexnyHapoaHasi HOMEHKJIATypa ¥ IPUHIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COECTMHEHU.
IIpakTH4eckue 3aHATHSA 1
Homenknatypa opraHMuecKkMx COEAMHEHMH OTIENbHBIX KJIACCOB (HACBILICHHBIC, HEHACBIIIEHHbIE U
apoMaTHYeCKUE YIJIE€BOAOPOJbl, CHUPTHI, (PEHOJBI, aNbJIETHIbl, KETOHbI, KapOOHOBBIE KHUCIOTBI U [Ip.)
CocraBieHue MOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKHUX BEIIECTB OT/EIbHBIX KJIACCOB, 1
UCHOJNB3ysd MX Ha3BaHMA IO CHCTeMaTH4Yeckod HOMeHkiaType. Pacuersl mnpocteiimeil (opmyibl
OpPraHUYECKOM MOJIEKYJIbI, UCXO U3 DJIEMEHTHOIO cocTasa (B %).
Tema 4.2. OcHOBHOe coep:kaHue 7 OK 01
CaoiicTBa Teoperuueckoe obyuenue 5 OK 02
OpraHM9eCKux @OU3NKO-XMMUYECKHE CBOMCTBA OpPraHWYECKMX COEJMHEHUH  OTIENbHBIX KJIaccoB  (0COOEHHOCTH
COC/IMHCHHUH KJaccH(UMKAMU U HOMEHKJIATyphl BHYTPU KJlacca; TOMOJIOTHYECKHH psn M olmas (opmylna; usomepus;

(hU3UYEeCKre CBOMCTBA; XUMUUECKHE CBOMCTBA; CITIOCOOBI MOTYyUCHHUS ):
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— TIpeNelbHbIE YIIIEBOAOPOAbl. l'OpeHume MeraHa Kak OJUMH W3 OCHOBHBIX HCTOYHUKOB TEIUIA B
IIPOMBIIITIEHHOCTH U ObITy. CBOICTBa MPUPOHBIX YIIIEBOAOPOOB, HAXOXKACHUE B NIPUPOAE U NIPUMEHEHUE
AJIKAHOB;

— HEIPCACIbHBIC U apOMAaTHUYCCKUE YITIEBOAOPOIBI. HOJ'II/IMepI/I?)aHI/IH OTHUJICHA KaK OCHOBHOC€ HaIIPaBJICHUEC
€ro McCIIOJIb30BaHU. FopeHHe AllCTUJIICHA KaK MCTOYHHMK BBICOKOTEMIICPATYPHOI'O IINIaMCHHU JIs1 CBApKU U
PE3KU METAJIJIOB;

— KHCJIOPOJCOAEP)KAIMe COEAWHEHHs (CIHUPTBI U TpocThie 3(uphl, (EHONBI, aabAETHIBI U KETOHBHI,
KapOOHOBBIE KHCJIOTBI M HX Ipou3BOAHBIE). IIpakTHueckoe NPUMEHEHHE >STUJICHIJIMKOJISA, [NIMIIEpUHA,
¢enona. Ilpumenenue ¢opmanbaeruna, aneTaitbIerua, YKCYCHOM KHCIOTHL. MpUla Kak COJMM BBICHIMX
KapOOHOBBIX KUCJIOT. MorolI1e CBONCTBA MbLIa;

— a30TCOACPKAINNUEC COCANHCHHA (aMI/IHLI N aMHMHOKHUCJIOTHI, 6CJ'IKI/I).

Kimaccudukanmmss ©u  OCOOEHHOCTH  OpPraHMYECKHUX peakuuii. PeaknuoHHbIe IEHTpBL.  Paaukaisbl.
[TepBoHavasbHBIC TOHATHS O THIAX U MEXaHU3MaX OPraHUYECKHUX PEaKIIUM.

IIpakTH4yeckue 3aHATHS

Pemenue OCIIOYCK HpeBpaH_[eHI/Iﬁ Ha 'CHETHYCCKYIO CBA3b MCKAY KiIaCCAMU OPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ C
COCTaBIICHMEM Ha3BaHUM OpPraHu4YCCKuX COC,Z[I/IHCHI/Iﬁ 10 TpHBHaﬂBHOfI nin MeH(HYHapO,HHOﬁ
CHCTEMaTHUYCCKOI HOMCHKIJIATYypC. Pemenne PACUCTHLBIX 3a1a4 IO YPAaBHCHUAM peaKIII/II\/'I C y4aCTUECM
OpPraHn4Y€CKUX BCIICCTB.

JlabopaTopHble 3aHATHSA

JlabopaTtopHas pabota «IlonydueHue 3THIeHa U U3YYEHUE €T0 CBONCTBY.

[TosrydeHue aTHIICHA W3 3TAHOJIA B Ta0OpATOPUHU U H3yUeHHUE ero (PU3UIECKIX U XUMUICCKUX CBOMCTBR.
CocraBiienue peaKHI/Iﬁ MNPUCOCAUHCHHA U OKHMCIICHHA HAa IPUMEPEC OTUJICHA. Pemenue PACUCTHBIX 3aaa4 C
MCIOJIb30BaHNEM TUIOTHOCTH Ta30B 10 BOJIOPOAY M BO3AYXY.

Tema 4.3.
Opranunueckue
BCIIIECTBA B
KU3HEICATCILHOCT
M YEJIOBEKa.
[TpousBoacTBO 1
MIPUMEHEHNE

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

Buooprannueckue coequnenus. [Ipumenenue u 6uonorndeckas poib yrieBoJoB. OKHCICHHE YTIIeBOJOB —
UCTOYHHUK SHEPIHHU KHUBBIX Oprann3MoB. O01acTH NMpUMEHEHUsI aMUHOKHUCIOT. [IpeBparienns 6enkoB MU
B opranusMme. buosnornueckue Qynxnumu OenkoB. buonornueckue QyHkiuu >xkupoB. Ponb opraHndeckoit
XUMHHU B PELICHUH MPOoOIJIeM MUIEBON O€30MaCHOCTH.

HyxnenHoBble KHCIOTHI: cocTaB U cTpoeHue. CtpoeHue HykiieoTu10B. CoctaB HykiaenHOBbIX kucioT (JAHK,

OK 01
OK 02

19




OpraHU4eCKHUX PHK). Posb HyKI€MHOBBIX KMCIIOT B XKU3HEAESATEIbHOCTH OPraHU3MOB.

BEILIECTB B

IIPOMBIILLIIEHHOCTH
IIpon3BoACTBO OpraHMYECKUX BELIECTB: IMPOM3BOJACTBO MeTaHousa, nepepaborka Hedru. IlommaTmiieH kak
KPYIIHOTOHHQKHBI INPOJYKT XHMHMYECKOro Ipous3BoiacTBa. IIpumenenue ostunena. IlpousBoactso u
IIPUMEHEHHE Kay4yyKa U PE3UHBI.
CuHTeTHYECKHE U HCKYCCTBEHHBIE BOJIOKHA, HMX CTpO€HHE, cBoiicTBa. [lpakTuueckoe HCIOJIb30BaHUE
BOJIOKOH. CHHTETHYECKHE TUICHKU: M3OJISIHS JUIs TPOBOJIOB, MEMOpaHbI JIJIsl ONPECHEHHS BOJBI, 3al[UTHbIC
IUIGHKU JJIs1 aBTOMOOWJIEW, IJIacThIpH, XHUpyprudeckue MoBs3kd. HoBble TEXHOJIOrMM JAajabHEHIIEero
COBEPLLECHCTBOBAHUSA ITOJIMMEPHBIX MAaTEPHUAIIOB.
Posb oprannueckoil XMMuHU B pelIeHUH podiieM 3HepreTuyeckon 6€30MacHOCTH, B Pa3BUTUN MEULIMHBL,
CO3JIaHMM HOBBIX MaTEpHAIOB, HOBBIX HCTOYHUKOB 3HEPTUH (AJIbTEPHATUBHBIC HCTOUYHUKH SHEPIHH).
IIpakTHYeckue 3aHATHSA
Pemenne npakTuko-OpuEHTUPOBAHHBIX 3a/1aHUM 110 COCTABJICHUIO XMMUUYECKHUX PEAKLIMH, OTPaXKArOIIUX
XUMHUUYECKYIO0 aKTUBHOCTh OPTaHUYECKUX COEIMHEHUH B Pa3JIMYHbIX cpeiax (MPUPOAHBIX, OMOJOTHYECKHX,
TEXHOTCHHBIX ).

Kountpoabnasn .
CtpyKTypa 1 CBOMCTBAa OPraHUYECKHUX BELIECTB.

padora 3

Paspean S. Kunernyeckne v TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKIul

Tema 5.1. OcHoBHOe coaep:kaHue OK 01

Kunernyeckune Teopernueckoe o0yuenne OK 02

3aKOHOMCPHOCTH | Xumuueckue peakuuu. Knaccupukanuss XMMHYECKUX peakiuil: mo (a3oBoMy cocTaBy (TOMOTEHHBIE U

HpOTEKanus reTeporeHHbIe), 0 UCTOIb30BAHUIO KaTanu3aTopa (KaTaTuTHYeCKUe U HEKaTaTUTHIECKHE).

XUMHICCKHX CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT PAa3IUYHbIX (AKTOPOB: MPHPOJBI PEArHPYIOUIMX BEILIECTB,

peaKuui KOHIIGHTPALMU pPEarupyroulnux BeIIecTB, TeMmeparypsl (npaBwio Baut-T'odda), mimomanu peakunoHHOM

[IOBEPXHOCTHU, HATTMYM KaTanu3aropa. Posiab karaau3atopoB B IPUPOAE U MIPOMBILITIEHHOM IIPOU3BOJICTBE.
OHeprusi akTHMBalUMW. AKTHUBUPOBaHHBIM KoMmrulekc. Karamuzaropsl m katanu3. Ponp Kataims3atopoB B
IIPUPOJIE ¥ IPOMBIIIEHHOM IIPOU3BOCTBE.

JlabopaTopHble 3aHATHSA

20




N3yueHue 3aBUCUMOCTH CKOPOCTHM XHMHYECKOW DPEAKLHMHM OT KOHILICHTPALlMM DPEarupyroluX BeEIIECTB U
TEMIIEPaTypBl.

JIaboparopHast paboTa Ha BEIOOD:

1. JJaboparopHast pabora «OmnpeneneHne 3aBUCUMOCTA CKOPOCTH PEAKIIUU OT KOHIIEHTPALUHU Pearupyromux
BemiecTBy». MccnenoBanue 3aBUCUMOCTH CKOPOCTH PEaKLIMU OT KOHIEeHTpanuu. OnpeneneHne KOHCTAHTHI

CKOPOCTH peaKky rpapu4eckuM METO/I0M. 2

2. JIaGopatopHas pabora «OmpeeseHne 3aBUICUMOCTH CKOPOCTU PeakLMu OT TeMuepaTypbi». MccinenoBanue

3aBMCHUMOCTH CKOPOCTH PEAKLUH OT TEMIIEpaTypsl. Pacuer sHEpruu akTUBALMKM PEaKLUU.

Perienue npakTHKO-OpUEHTUPOBAHHBIX 33aJaHUN Ha aHaIN3 (PaKTOPOB, BIMSIOIIMX HA U3MEHEHUE CKOPOCTHU

XMMHYECKON PEaKIuu.
Tema 5.2. OcHoBHOe coJep:kaHue 2
Tepmonnnamuyeck | Teoperudyeckoe 00ydeHue 1 OK 01
ne Knaccuukanus XUMHYECKUX peakiuii: mo TermioBoMy 3¢ dekty (3K30TepMHUYECKIe, SHIOTEPMUIECKHE), TIO OK 02
3aKOHOMEPHOCTH  oGpaTtumocTH (0OpaTuMbie 1 HeoOpaTumbie). TernoBbie 3PPEKTh XUMUYECKHX peakuuii. TepMoxuMudeckue
NpOTCKaHNsA ypaBHeHUsA. OOpaTUMOCTh peakiuii. XMUMHUUYECKOE PAaBHOBECHUE U €r0 CMEIICHUE MO ACHUCTBUEM Pa3IMYHBIX
XAMHYICCKHAX (bakTopoB (KOHIICHTpAIUS PEAarcHTOB WJIM IPOJYKTOB PEaKIWH, JABIICHUE, TEMIlepaTypa) Ui CO3/JIaHUS 1
peaKui. ONTUMAJIbHBIX YCIOBUM IIPOTEKAHUS XUMUYECKUX IIPOLIECCOB.
PaBHoBecHe [TonsiTre 06 ’HTaNBIUM U dHTponuU. DHeprus ['udoca. 3akon ['ecca u cinencreus u3 Hero. Ponb cmemenus
XUMHICCKHX paBHOBECHS B TEXHOJIOTMYECKUX IIPOLIECCAX.
peakimi IMpakTHyecKue 3aHATHS 1

[Tpunnun Jle llarense. BnusiHue pa3nnyabix (akTOPOB HA U3MEHEHUE PABHOBECHSI XUMHUECKUX PEaKLU.

3aKOH JEHCTBYIOIIMX MAacC M KOHCTaHTa XMMHUYECKOIO paBHOBecUs. PacdeTsl paBHOBECHBIX KOHILIEHTPALUN

pearvpymouux BeIecTB U IPOAYKTOB peakinil. Pacuersl TennoBoro s ¢dexra peakuu. 1

Pemenne npakTMKO-OpMEHTHPOBAHHBIX 3aJaHUi Ha npuMeHeHne npuHnuna Jle-Illatense ma HaxoXkaeHUSA

HaIpaBJIEHUs] CMEIICHNs PaBHOBECHS] XUMHUYECKON peaklny U aHaiu3 (aKkTOpoB, BIUSIOUIMX HA CMEIIEHHE

XUMHUYECKOTO PAaBHOBECHS.
Pazgen 6. JAucnepcHble cUCTEMBI 4
Tema 6.1. OcHoBHOE coaepKaHue 2 OK 01
JucnepcHbie Teopernueckoe o0y4yenne 1 OK 02
CHCTCMBI U HucnepcHble cuctemsl. Kosonaele cuctemsl. MICTHHHBIE pacTBOpHI. 1 OK 07
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(baxTopsl UX

PactBopenne kak Qusuko-xumudeckuid mnpouecc. PactBopbl. CrocoObl NPHUTOTOBIEHUS PACTBOPOB.

YCTOWYHBOCTH PactBopuMocTs. MaccoBast 10J11 paCTBOPEHHOIO BelecTBa. lIpenenpbHo NOMyCcTHMbIE KOHUEHTPALUUd U UX

MCTIOJIb30BAHUE B OIICHKE HKOJIOTHIECKON O€30MacHOCTH.

Knaccudukanus nucnepcHbIx cucteM 1o coctaBy. CTpoeHue M (PakToOpbl YCTOMUMBOCTH JHUCHEPCHBIX

cucreM. Pacrio3HaBaHHWE HCTUHHBIX PACTBOPOB, KOJUIOMAHBIX PAacTBOPOB U TIpyOOIMCIEPCHBIX CHCTEM.

Crpoenne wmunemsl. PaccemBanue cBeTa INpHU INPOXOXKIECHUM CBETOBOIO ITydyKa 4Yepe3 ONTHYECKU

HeoaHopoaHYyto cpeny (dddexra Tunmams).

IIpakTHYeckue 3aHATHA

Pemenue 3an1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemrenne nmpakTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUM HAa JUCHEPCHBIE CUCTEMBI, UCIOJIb3yEMbIEC B

OBITOBO W TIPOW3BOACTBEHHOW JEATEIPHOCTH YENOBEKa, C MMO3WIMKA 3KOJOTMYECKOW O0e30macHOCTH

MOCTIC/ICTBUI U TPAMOTHBIX PEIICHUH Mpo0IeM, CBI3aHHBIX C XUMHUEH.
Tema 6.2. OcHoOBHOE coepKaHue OK 01
Hccrnenoanue JlaGopaTopHuble 3aHATHS OK 02
CBOICTB
JHCTICPCHBIX JIaGoparophas paboTa «HpHrOTOBneHHej paCTBOpOB»;
CHCTEM JUTS X [IpuroroBneHre pacTBOPOB 3aJaHHONW (MOJISIPHOM) KOHLEHTpaluu (C MPaKTUKO-OPHUEHTUPOBAHHBIMU
HeHTHOMKATIR BOIPOCAMH ), OTIPEJIEIIEHUE CPeJibl BOJAHBIX PaCTBOPOB.
Paszpnen 7. KavecTBeHHbIC peakiuu 00HAPY/KEHHS HEOPTAaHUYECKUX M OPTraHNYeCKHUX BeIIeCTB
Tema 7.1. OcHOBHOe coep:kaHue OK 01
OO0HapyxeHue TpakTH4ecKne 3aHsITHsI OK 02
HCOPTraHNYeCKUX  (KagyecTBEHHBbIE XUMHUECKUE PEaKIH, XapaKTepHble JUIsl OOHAPY)KEHUsI HEOPraHUYECKHX BEIeCTB (KaTHOHOB
KaTHOHOB U 1 aHnoHOB). CocTaBiieHHe ypaBHEHUH peakluii oOHapyxeHus kaTuoHoB [-VI rpynn u aHHMOHOB, B T.4. B
aHHOHOB MOJIEKYJISIPHON ¥ HOHHOMU (hopMax.

Peakuuu oOHapy»XeHUSI HEOPraHUYECKUX BELIECTB B PEAIbHBIX 00bEKTAX OKPYIKAIOLIEH Cpebl.
Tema 7.2. OcHoBHOe coaepkaHue OK 01
ObnapyxeHue [MpakTuyeckue 3aHATHSA OK 02
OpraHH4CCKHUX KauecTBeHHBIE XMMHUECKHE PEAKIINH, XapaKTepHbIE AJIs1 OOHAPYKEHHS OTAEIbHBIX KJIAaCCOB OPraHUYECKUX
BCIIECTB COCTMHEHMI: (EHOJIOB, aTbJACTUIOB, KpaxMalla, YKCYCHOM KUCIOTHI, aMUHOKHUCIIOT U Jp.
OTACJIbHBIX Jlenatypanus GeKOB IPU HArpeBaHUH, [IBETHBIE PEAKIMN OEIKOB.
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KJIACCOB C CocTraBiieHHe Ka4eCTBEHHBIX peakiuii 0OHAPYKEHHS OPTaHUIECKUX COSTMHEHUN OTAENbHBIX KIIACCOB.
HCII0JIb30BAHUEM
KaueCTBEHHBIX
peakuuii
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepPKaAHMe (COJEePKAHUE TPUKJIATHOTO MOXYJIs) 20
Paznea 8. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa 3 OK 01
Tema 8.1. OcHoBHOE coep:kaHue 3 OK 02
Xumus B ObITy M | [IpakTHYeCKHE 3aHSATHS 3 OK 04
IPOU3BOJCTBEHHOM | JKosormyeckas 6€30MacHOCTh OCIEICTBII OBITOBOM M IPOM3BOICTBEHHOH JIEsATENLHOCTH 4eTOBEKA, OK 07
ACATEIIBHOCTH CBsI3aHHAs C IEPepabOTKOM BEIIECTB; MMOMCK U aHAJIU3 XUMHUYECKOW MH(POPMAIIUU U3 Pa3IMYHBIX HCTOYHUKOB IIK...
1CJI0BEKa (Hay4Has 1 yueOHO-Hay4YHas JIUTEepaTypa, CpeCTBA MacCOBOM HH(popMaInH, ceTh IHTepHeT u apyrue).
Keiicol (¢ yuetom Oyaymieit mpodhecCHOHATBHON AesITebHOCTH) Ha aHAaTU3 UH(OpMaIUU 0 3
MIPOU3BOJICTBEHHOMN EATENIHOCTH YEJIOBEKa, CBA3aHHOM C MepepadOTKOi U MOJyYEeHHEM BEIIECTB, a TAKKE C
9KOJIOTMUYECKOI 0€30I1aCHOCTBIO.
3ammuTa keiica: [IpeacraBieHue pe3yabTaToB PEIICHUS KEUCOB (BBICTYIIEHUE C TTPE3CHTALINECH )
Pa3znen 9.1. McciienoBanue M XMMHUYECKHIT aHAIU3 00beKTOB OHocdepbl 17
Tema 9.1.1. OcHoBHOE coaep:xaHue 3 OK 01
OcHoBbI JlaGopaTopHbie 3aHATHS 1 IIK...
11abOPaTOPHOi JIaGoparopHas pabota «OCHOBBI JJaOOPATOPHON MPAKTUKUY.
HPaKTHKHU B JlabopaTopHas 1mocyna u XuMu4deckue peaktTuBbl. OCHOBHBIE TabopaTopHbIe onepaiuu. JlabopaTopHoe 2
npodeCCHOHAIIBHBI | oGopynoBanue. TexHUKa GE30MACHOCTH | MPABHIIa paboTHI (ITOBEACHHS) B TAGOPATOPHIL.
X 1a00paTOpusX  [[pakTHaecKue 3aHATHS 1
BrinonHeHue TUITOBBIX PAcYETOB MO TEMATUKE HKCIIEPUMEHTA (BBIXO MPOAYKTA PEAKI[MH, Macca HaBECKH,
00BEM pacTBOPUTEIS).
O0paboTka TaHHBIX, aHATHU3 U OI[EHKA UX JTOCTOBEPHOCTH (BBIYHMCICHUE CPEIHETO 3HAUCHUS 1
IKCIIEPUMEHTAIBHBIX JTaHHBIX, TTOTPEITHOCTH ).
[IpencraBieHue pe3ynbTaTOB KCIEPUMEHTA B pa3NuYHON GopMme (Tabnuia, rpaduk, OTYET, JOKIA/,
IIpE3EHTALINS).
Tema 9.1.2. OcHOBHOe coep:kaHue 5 OK 01
XUMHYECKUH Teopernueckoe o6yyenue 2 OK 02

23




aHaIu3 Mpo0 BOJIBI

Knaccugukanus mpo0 BoJbl IO BUAY U HA3HAUEHUIO, UCXOS U3 €€ XUMHUECKOTO COCTaBa.
OpranonenTuyeckue CBOMCTBA (3amax, Ipo3pavyHOCTh, IIBETHOCTh, MYTHOCTH) BOJibl. KUCIOTHOCTD U
11eJI0YHOCTh BOJBL. pH cpenbl u MeTonbl ee onpezeneHus. JKecTKocTh BOABI U METO/IbI €€ ONPECIICHHUS.
CyI1HOCTh METO/1a TUTPOBAHUS.

Bunel s)xecTkocTH BOABI (BpEMEHHAs U IIOCTOsIHHAS ). JKECTKOCTh BO/BI KaK IPUYMHA BbINA/ICHUS 0CAIKOB WM
00pa30BaHUs COICOTIIONKEHHM, UMEIOIINX MECTO B OBITY U Ha IPOU3BOJICTBE.

CocTaB coseif, BBI3bIBAIOIINX KECTKOCTh BOJIbI. XUMHUYECKUE MPOLECCH, YCTPAHSIOIINE KECTKOCTh BOJBI.
YpaBHEHHS] XUMUYECKUX PEAKIINI, HIUTFOCTPUPYIOLINX MPOLECCHI, TPOUCXOASIINE IPU YCTPAaHEHUH
KECTKOCTHU. Y CTpaHEHHE BPEMEHHO! HKECTKOCTH OBITOBBIMU U XUMUYECKUMU crioco0aMu. CriocoObl
YCTpaHEHUS IOCTOSIHHOW KECTKOCTH.

IlpakTH4yeckue 3aHATUSA

CriocoObI BEIpKEHUST KOHIICHTPAIIUN PACTBOPOB: MaccoOBast J0JIsl pACTBOPSHHOTO BEIIECTBA, MOJISIPHAS U
MOJISIITbHASL KOHIICHTpaIuu. TUTp pactBopa. PemeHue npakTHKo-OpueHTHPOBAHHBIX TCOPETUUYSCKUX 3aTaHUN
Ha pacyeT KOHICHTPAIHIA 3arpsI3HSAIONINX BEIIECTB M UX CPABHEHHUE C MPEACIBHO JIOMYCTUMBIMU
koHneHtpanusmu (I1J1K).

JlabGopaTopHble 3aHATHUS

HccnenoBanre XMMUYECKOTO COCTaBa MPoO BOJIBI.

JIaGopatopHas paboTa Ha BBIOOD:

1. JTaboparopHas paboTta «OunCTKa BOJBI OT 3arpsI3HEHUI».

Hcnonb3oBanre MeTO0B PUIBTPOBAHUS U aCOPOLIUU /171l OTJCJIECHUS 3arpsiI3HEHUH B HccenyeMoin mpooe
BO/bl. BBIOOp MeTO1a OUMCTKY B 3aBUCHMOCTH OT BH1a 3arpsi3sHeHus. CpaBHeHHE 3 (HEKTUBHOCTH
Pa3IMYHBIX METOJOB OYMCTKH BOJIBI B Pa3HBIX YCIOBHAX (B Ja00OpaTOpHH, B TOMAITHUX U TOJIEBBIX
YCIIOBUSIX).

2. JTaboparopHas pabota «Omnpenenenue pH Bobl 1 ee KHCIIOTHOCTI.

Omnpenenenue pH cpeabl ¢ MOMOIIBIO YHUBEPCATBHOIO HHAMKATOpa. Mcronb30BaHne TUTPOBAHUS IS
orpeJiesIeHus1 KUCIOTHOCTU. Ompeienenue oo1eil KUCI0THOCTH BObI, pacueT CBOOOIHOM KMCIOTHOCTH.
Onpenenenue o61meit 1 cBoOoHOM menoyHocTH. CocTaBiIeHne YpaBHEHUH peakifii, MpOTeKaOIUX Ipu
OTpeJIeIEHUH KHUCIOTHOCTH/ IIEJIOYHOCTH MPOO BOJBI. Y CTAHOBJIEHUE CIIOCOOOB UCTIOIb30BAHUS
HCCIIETOBaHHBIX MPOO BOJIBI B )KU3HEIEATEIHHOCTH Y€I0BEKa, Ha OCHOBE MOJyUYE€HHBIX JAHHBIX O COCTABE.
3. JlabopaTtopHas pabota «OmnpeneneHne )KeCTKOCTHA BOJBI U CIIOCOOBI €€ YCTPaHEHU .

OK 07
IIK...
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CnocoObl YCTPpAHCHUS BCCX BUIOB )KCCTKOCTHU B 3aBUCUMOCTU OT COCTaBa colieit xxecTkocTu. Pelenue
3KCHepHMeHTaHBHOfI 3aJa44 Ha BBISABJIICHHUC BpeMeHHOﬁ U TIOCTOSIHHOM JKECTKOCTHU BOJBbI. OI_IGHKa
BCPOATHOCTU YCTPAHCHUSA BCCX BUAOB JKCCTKOCTH B JOMAIIHUX YCJIIOBUAX.

Tema 9.1.3.
XUMUYeCKUH
aHaiu3 1Mpoo
ITOYBEI

OcHOBHOe coiep:KaHue

TeopeaneCRoe oﬁyqe}me

Krnaccudukanus mods 1o BUAY U Ha3HAUYCHUIO, UCXO/ISI U3 XUMUYECKOTo cocTtaBa. MaeHTudukaims mpoob
IOYBHI 10 €€ XUMUUYECKOMY COCTaBY, OIIMCAHUE BO3MOKHOCTEN €€ IPUMEHEHMUS.

TpeboBaHus K Ka4eCTBY MOYBBI Pa3IMYHOTO HazHaueHus. Onrcanne 0COOCHHOCTEH HCIOIh30BaHUS TOYB B
3aBUCHUMOCTH OT THIIOB, CIOCOOBI YIy4IICHHUs KauecTBa MOYB B 3aBUCHUMOCTH OT Ha3HAUCHUSI.

O065acTH UCTIONB30BAHMS OPTaHUYECKUX yIOOPEHHI B 3aBUCUMOCTH OT KaYECTBEHHOTO cocTaBa. Onucanue
OpraHMYECKUX YAOOPEeHUN U UX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUTHOCTH.

HpaRanecmle 3aHATHUSA

OO6mactn Ha3HaYeHUS (MPUMEHEHHUS ) TIOYBBI, HCXO/A U3 KQYeCTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBa.
AHanu3 HOpMaTUBHOM JOKYMEHTALUH.

Ponp Heoprannyeckux BEIIECTB B KAU€CTBE MUHEPAIBLHBIX YAOOPEHUH, YIyUITUTEICH TOYBHI.

CocraB MUHEpaATBHBIX YAOOPEHUHN U UX IPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ PA3HOBUIHOCTH.
B3anMocBs3b cocTaBa yio0peHHil 1 UX BIUSHUS Ha BETETaTUBHBIE CBOMCTBA U TIJIOIOHOIICHUE PACTEHUH.

JlabopaTopHble 3aHATHSA

HccnenoBanne XMMUYECKOT'O COCTaBa MPOO MOYBBI.

JIaGopartopHas paboTa Ha BBIOOD:

L. JlaGoparopHas pabota «OOGHapyKeHHEe HEOPraHMUECKUX MTpUMecei B mpodax».

[TpurorosneHue mpoObI MOYBHI I UCCIIEAOBAHMS KMCIOTHOCTH/IETOYHOCTH, HEOPTraHUYECKUX
3arps3HeHuil. OOHapyXeHue XJI0pUI- U CylIb(aT-uoHOB B Mpode mouBbl. CocTaBiIeHNE YpaBHEHUHN peakIuii
obHapyxeHus. CpaBHEHUE MMOJyUYSHHBIX MTOKa3aTeleld ¢ HOPMaTHBHBIMU (CIIPaBOYHBIMH ) 3HAYCHHUSIMHU.

2. JJaboparopHas padota «Omnpenenenue pH BOAHON BBITSDKKH MTOYBBL, €€ KUCIOTHOCTH U IIEITOYHOCTHY.
HccnenoBanre BOAHBIX BBITSHKEK 00pa3I[0B TOTOBBIX TOYBEHHBIX CMECEH (IS pa3HbIX THUIIOB PACTCHHN).
Omnpenenenne pH MOYBHI C HCMIOTB30BaHUEM HHIUKATOPOB. OIIEHKA THITOB ITOYB B TIPECTABICHHBIX
o0pasuax (CHIbHOKHCTAs!, KUCas, clIaboKucIas, HeUTpaabHas, IEI0vHas).

OK 01
OK 02
OK 07
IIK...

Tema 9.1.4.
Hccnenosanue

OcHoBHOE coaepKaHue

Teopernueckoe o0yuenue

OK 01
OK 02
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00BEKTOB
o6uocdepsl

Y4eOHOo-HCcCIeI0BaTEIbCKII MMPOEKT B 00JIACTH HCceIoBaHus 00BeKTOB Onocdeprl. O630p TeM yueOHO-
UCCIICIOBATEIBCKUX MMPOSKTOB. AJITOPUTM BBINOJIHEHUS 1TpoekTa. OrnpeneneHue npodaeMbl UCCIICIOBAHMS.
Mertopl morcka, aHanu3a 1 00paboTku HHPOPMALIUY O IPOCKTE B PA3TUYHBIX HCTOUHUKAX.

I[IpakTuyeckue 3aHATHS

OO6ocHOBaHME aKTyalbHOCTH BHIOpaHHOW TeMbl. BrIsiBIeHHE mpobIemMbl nccienoBaHus. BeiOop 00bEeKTOB U
METOOB uccienoBanus. [locranoBka 1eneit u 3aaa4 uccienopanus. OnpeaeneHue NpoayKTa UCCIeT0BaAHMS.
OmnpeeneHne 3TaloB U COCTABIICHHUE TJIaHA HCCIICIOBAHMUS.

3ammTa mnpoekra: I[IpeacraBieHue pe3yabTaTOB BBHIMOIHEHUS YYEOHO-HCCIICIOBATEIBCKUX IPOSKTOB
(BBICTYILJICHHUE C TIPE3EHTAIUEH ).

JlaGopaTopHble 3aHATHUS

HccnenoBanue mpeayioxKeHHOT0 00beKTa Ha KUCIOTHOCTb, MIET0YHOCTh, XMMUYECKUH COCTaB (3arpsS3HUTEIH,
Makpo- U MHKpo3jieMeHThl). OOpaboTka pe3ynbTaToB HcciaeaoBaHusa. OIeHKa KadecTBa HCCIIENLyEMOIO
00beKTa, UCXOSI U3 PE3yIbTATOB XUMHUECKOTO aHAIN3A.

OK 04
OK 07
IIK...

HedpdpupuHUMpPOBAHHBII 3a4eT

2y
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3. YCJIOBUSI PEAJIN3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JTUCHUIINHBI

3.1. TpeboBaHMsA K MMHUMAJILHOMY MaTEePHAJbHO-TEXHMYECKOMY 00ecnedeHHI0
Jis peanu3anuu nporpaMMbl AUCHUIUIMHBL TPEIyCMOTPEH YUeOHbIN KaOWHET XUMHUU.

ObopynoBanne  y4eOHOro kabuHeTa (HarasigHbIe nocoous): HaOOPBI
IIapOCTEP>KHEBBIX MOJEJIEH MOJIEKYJ, MOJENIN KPUCTAINIMYECKUX PEIIETOK, KOJJIEKLIUU TPOCTBIX
U CJIOKHBIX BEIIECTB W/WIM KOJUIEKLUHU MOJUMEPOB; KOJUJIEKIUS TOPHBIX MOPOJ U MHUHEPAJIOB,
tabnuia MenaeneeBa, yueOHble GUIBLMBI, IUGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHsi: KOMIIBIOTEp C YCTPOICTBaMH BOCHPOHU3BEIICHUS
3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAHOM, YKa3Ka-Tpe3eHTeP Il MPe3eHTAIUH.

O0opynoBanne naGopartopuu ¥ pado4yux mecT JadOpaTOPMU: MEH3YPKH, MHIIETKU-
KaIleJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, IPEIMETHbIE U IOKPOBHBIE CTEKJIA, IJIAHILETHI
JUIsL KamelbHbIX peakiuil, (uiabTpoBaibHas Oymara, NPOMBIBAJIKH, CTEKISIHHbIE HPOOMPKH,
pe3uHOBBIE TMPOOKH, (oHApUKH, HAOOpP PEAKTHBOB, CTEKISHHBIC WaOYKH, IITATHUBBI JUIS
MPOOUPOK; MEPHBIC LIUIUHAPHI, BODOHKU CTEKJISTHHBIC, BOPOHKH JETUTENbHbIC [IUINHAPUYECKUE
(50-100 mu), cTynmku ¢ HeCTHKOM, GappopoBbIe YalIKH, MAHIETHI, GHUIBTPHI OyMaXKHbIE, BaTa,
Mapiisi, 4YacoBbI€ CTEKJA, OSJEKTPOIUIMTKH, JaOOpaTOpHbIE INTATUBBI, CIUPTOBBIE TOPENKH,
CIUYKH, TpUOOp Ui MOTYYSHHs Ta30B (MU MPOOHpKa C Ta300TBOJHON TPYOKOH), mepiKaTeiu
JUIsl IPOOMPOK, CKIISIHKH JUIsl XpaHEHUsI peaKTUBOB, pa3/laTOUHbIE JIOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmarenan; NUHLIETHI; TUTEIbHBIE MBI, CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mu) u mepnsie konowr (25, 50, 100 u 200 mn), BomsHass Oanst (Uiau
TEPMOCTAT), CTEKJISHHBbIE MAaJOYKHU; KOHHWYECKHE KoiObl ans tutpoBanHus (50 u 100 wun);
WHIWKATOPHBIC TOJOCKA JJs ompeneneHus pH u craHgapTHas WHIMKATOpHAs IIIKasa;
YHUBEpCAJIbHBINA MHIUKATOD; nuneTku Ha 1, 10, 50 mut (umm no3aropsl Ha 1, 5 u 10 mit), GropeTku
JUIS TUTPOBAHMsI, MeUIMHCKKE mmpullsl Ha 100—150 mi1, 1abopaTopHble /UM aHATUTUYECKHE
Bechl, pH-MeTpbl, cymmbHbIi mkad, u ap. 1adopatropHoe 000py10BaHUE.
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4. KOHTPOJIb M OlI€eHKA Pe3y/JbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHOM 1M CHUILTHHbBI

KonTposnb u orieHka pe3yabTaToB 00y4eHHUs OCYIIECTBIIECTCS MIPernoaaBaTesieM B Ipolecce
MPOBEJCHUS MPAKTUYECKUX 3aHATHM M 1a00paTOpHBIX paboOT, TECTUPOBAHHS, a TaKKe
BBIMIOJTHEHHUs]  OOydYaloIMMUCS  HMHIWMBUIYaJIbHBIX 3a/laHud, MPOEKTOB, HCCIICJOBAHUIA.
Pesynbratel 00y4eHHs ONpPENENsioT, YTO oOydaroluecss JOJDKHBI 3HaTh, HMOHUMATh U
JIEMOHCTPHUPOBATH I10 3aBEPILICHUN U3YUYCHUS JUCIUTIIMHBL.

st hopMUpOBaHUS, KOHTPOJIS M OLIGHKH PE3yIbTaTOB OCBOCHHS y4€OHOW MUCIIUTUIHHBI
UCIIOJIE3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPHUSATUH, TPEICTABIISIIONIAS COO0M KOMIUIEKC YIeOHBIX
MEPOIPHSITHIA, COTJIACOBAHHBIX C pE3ylIbTaTaMU OOydeHUs M C(HOPMYIUPOBAHHBIX C Y4ETOM
®I'OC COO (npenmetHbie pe3yabTathl o gucturminae) 1 ®I'OC CIIO.

Ne Monyas / Pasnen Pe3yabTaT 00yueHus OueHoYHbIe MEPONIPUATHS OK
/ Tema
| |OcHoBHOI MoOayJIb
1 [(Pa3nen 1. ®opmyInpoBaTh 0a30BbIE
OcHoBBI MOHSITUS U 3aKOHBI XUMHHU
CTpOoeHust
BelllecTBa

1.1 |Crpoenue aromoB |COCTaBISATH XUMUYECKHE 1. Tect «CTpoeHue aToMOB OK 01
XUMHYECKHUX (bopMyJibl COEIMHEHUH B XUMHUYECKUX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTENEHbIO |[IPUPOAA XUMUUECKOH CBSI3U».
pupoaa OKHCIICHUSI XUMUYECKHUX 2. 3ajaum Ha COCTaBIICHUE
XUMHUYECKON AIIEMEHTOB, UCXOJIS U3 XUMHUYECKUX GOpMYIT
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX COE€IMHEHUMN

AJIEKTPOOTPHUILIATENILHOCTH  |(OKCUIOB, CYJIb(UIOB,
TUAPUIOB U T.IL.).

1.2 |Ilepumognueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanusie  |OK 01
3aKOH M TaOJUIA |XMMHYECKHE 3JIEMEHThl B [TEOPETHUYECKHUE 3a/laHUs Ha OK 02
J.11. MenneneeBa |COOTBETCTBHHU C UX XapaKTepU3alni0 XUMHUYECKUX

MIOJIO)KEHHUEM B a5eMeHTOB: «MeTtaunyeckue /
NepUOANYECKON CUCTEME  |HEMETAJJINYEeCKHe CBOMCTBA,
XUMHYECKHX 3JIEMEHTOB ANEKTPOOTPHULIATENLHOCTD U
.. Menneneesa CPOJCTBO K JIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
JJIEKTPOHHBIM CTPOEHUEM U
MI0JIO)KEHUEM B IIEPUOANUYECKOM
CUCTEME XMMHUYECKHUX
anemenToB .M. Menaeneenay.
2 |Pa3zgen 2. CocraBasth ypaBHenust 1 |KonrposabHas padora
XumuYecKkue cXeMbl XUMHYECKHX «CTpoeHue BellecTBa U
peakuuu peakuui XMMHYeCKHe PeaKkium»
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Monyas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

2.1

Tuner
XUMHYECKUX
peakuuii

CocTaBATh PeaKIum
COC/IMHCHUS, PA3JIOKCHUS,
oOMeHa, 3aMeIleHH,
OKHCJIUTEJIbHO-
BOCCTAaHOBUTCIIbHBIC
pCaknuu U p€akumuun
KOMIUIEKCO0OpazoBaHus (Ha
npuMepe
THJIPOKCOKOMITLJICKCOB
ATIOMHUHHUS ¥ [TUHKA) C
y4acTHEM HEOPraHUYECKUX
BEIIIECTB

1. 3amaun Ha cocTaBICHUE
YpaBHEHUH pEaKIni:

— COCMHEHMS], 3aMEeILECHUS,
paznokeHusi, oOMeHa U peaxiuit
C y4acTHEM KOMILIEKCHBIX
coeMHEHU! (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
ATIOMUHUS U [IUHKA);

— OKUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH C
UCIIOJIb30BaHUEM METO/a
ANEKTPOHHOTO OanaHca;

— C y4acTHEM KOMIUIEKCHBIX
coeMHEeHu! (Ha mpuMepe
TUAPOKCOKOMILUICKCOB ITUHKA U
QITIOMUHMUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIuu COSIMHEHHSI; MaCCOBOM
WM 00bEMHOM 0K BBIXOJ1a
MPOJIYKTA PEAKIIUU COCAMHEHUS
OT TEOPETHYECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIIICHUH Ta30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOIHBIX
BEILECTB U MPOJIYKTOB PEAKIIHH;
Macchl (00beM, KOTHUECTBO
BEIIIECTBA) MPOAYKTA PEaKIInH,
€CJIM OJTHO M3 BEIECTB JIAaHO B
BHJIE PACTBOPA C OIMPEICIICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BEILIECTBA.

OK 01

2.2

DIIEKTPOIUTHYECK
as quccoluanus u
WOHHBIA 0OMEH

CocTaBiATh ypaBHEHUS
XUMHYECKHX PEaKIIuU
HMOHHOTO OOMeHa ¢
y4acTHeM HeOpraHMYeCKuX
BEIIECTB

1. 3amaHus Ha cocTaBiIeHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peaKkiuii C yyacTUEM OKCHUJIOB,
KHCJIOT, OCHOBAaHUH U COJIEH,
HMOHHBIX peaklMi TuapoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JIaboparopnas pabota
«Peakuuu rupoauzay.

OK 01
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
3 |Pa3men 3. HccaenoBars crpoenue u |KonrpoJsbHasi padora
Crtpoenne u CBOMCTBA «CBoiCTBa HEOPraHUYECKHUX
cBoiicTBa HEOPraHU4YeCKHUX BellecTB |BellecTB)
HEOpPraHU4ecKUuX
BellleCTB

3.1 |Knmaccudukanms, |Knaccudumuponars 1. Tect «HomenknaTtypa u OK 01
HOMEHKJIaTypa U |HEOPTraHWYECKUE BEIIECTBA |Ha3BaHUE HEOPTaHUUYECKUX
CTpPOCHHUE B COOTBETCTBHUU C UX BEILIECTB UCXO/S U3 UX
HEOPTraHUYECKUX |CTPOCHUEM XUMHYECKOH (POPMYIIBI HITH
BEILIECTB COCTaBJICHHE XUMHYECKOU

(hopMyIIbI HCXO/1 U3 HA3BaHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WA TPUBUATBHOU
HOMEHKJIAType».

2. 3amaun Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIacCU(pUKaLMK, HOMEHKIIAType
U XUMUYECKUM PopMynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHyeckue 3alanus Ha
ONpeAeIeHuE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOM
CBS3U U TUIA KPUCTAININYECKON
PELIETKU.

3.2 |dusuko- YcranaBnuBarth 1. Tect «OcobennocTu OK 01
XUMHUYECKHE 3aBHCUMOCTH (PU3UKO- XUMHUYECKHUX CBOMCTB OKcu0B, |OK 02
CBOMCTBA XUMHUUYECKUX CBOWCTB KHUCJIOT, OCHOBaHUM,

HEOPraHMYECKUX |HEOPTaHMYECKHUX BEIIeCTB |aM(OTEPHBIX THAPOKCHIOB U
BEIIECTB OT CTPOEHUSI aTOMOB U coJei.

MOJIEKYJI, & TAKXKE THTA
KPUCTAJUTMYECKOM pEelIETKH

2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMHUYECKUX
pEeaKIuii C y4aCTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHUYECKHUX
BEILIECTB: OKCUIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKHUX
KHCJIOT, OCHOBAHHI 1
aM(}OTEPHBIX THAPOKCHUIOB,
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema

HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBONCTBA
U CIIOCOOBI MOTYYCHHUS.
3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKUE 3aJaHusI Ha
CBOMCTBA U ITOJIy4YEHUE
HEOPraHUYECKUX BEIIECTB.
4. JlaboparopHas pabota
«CBolCTBa METAJJIOB U
HEMETAJIIIOBY.

3.3 |IIpousBoacTBo O6ocHoBwIBaTh 3HaueHue u |[Ipaktuko-opuentupoannsie |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3aJIaHus 110 COCTABIICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHii ¢
3HaueHue u OBITOBOM U y4acTHEM HEOPraHUYEeCKUX
MIPUMCHCHHE B MIPOU3BOJICTBEHHOU BEIIICCTB, UCIIOJB3YEMBIX IS UX
OBITY U Ha JESITCIIbHOCTH YeJIOBEKA UX |MICHTU(DUKALINN U
MIPOU3BOJICTBE (U3HKO-XUMHYECKUMHU IIPOMBINIICHHBIX CITOCOOOB

CBOMCTBaMH IIOJIy4YEHUSL.

4 |Pa3nen 4. HUccaenoBars crpoenue u |KonrposbHnas padora
Crtpoenune u cBoiicTBa oprannvyeckux |«CTpoeHHe M CBONCTBa
CBOliCTBa BellecTB OpPraHn4YecKuX BellecTB)
OpPraHu4YecKux
BelIeCTB

4.1 |Knaccuduxamus, |KnaccudummponaTth 1. 3agaHus Ha cOCTaBIIEHUE OK 01
CTPOEHHUE U OpraHHYEecKHe BEIIeCTBa B |HAa3BaHUI OpraHUYeCKHUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEUHEHUH 10 TPUBUATHHON
OpPTaHUYECKHUX CTpPOCHUEM WU MEXTYHAPOTHON
BEIIECTB CHUCTEMaTUYECKOMN

HOMEHKJIaType.

2. 3ajaHus HA COCTABIICHHE
MIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (OpMyJI
OpPraHMYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.

3. 3aaum Ha onpeaeneHue
npocreiien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJS U3 JIEMEHTHOI'O COCTaBa

(B %).
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema

4.2 |CsoiicTtBa YcTanaBinuBaTh 1. 3amaHust Ha cOCTaBJIICHUE OK 01
OpraHUYeCKUX 3aBUCUMOCTH (DU3HKO- YpaBHEHUH XUMHUYECKUX OK 02
COEIMHEHU I XUMHUYECKHX CBOWCTB peakuii C yyacTuemM

OpPraHUYECKUX BEIIECTB OT |OpraHMYECKHX BEIIeCTB Ha

CTPOEHUS MOJIEKYJI OCHOBaHUU UX COCTaBa U
CTpOEHHUS.
2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIINX
XUMHUYECKHE CBOICTBA C y4ETOM
MEXaHHU3MOB IPOTEKAHUS
JAHHBIX peaklui U
TeHETUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YpaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. JIaboparopnas paboTa
«[lony4yenue sTHIIeHA U
W3YYEHHE €r0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBbIBaTh 3HaueHue U |[Ipaktuko-opuentupoannsie |OK 01
BEIIECTBA B MPUMEHEHNE OPraHMYECKUX |3a/laHus IO COCTABIICHUIO OK 02
YKU3HEJEATENIPHOC |BEILECTB B OBITOBOW U XUMHUYECKHUX PEaKIU ¢
TH YEJIOBEKa. IIPOU3BOJICTBEHHON y4acTUEM OPTaHUYECKUX
[Tpon3BOJACTBO U |IEATEIBHOCTH YEIOBEKA UX |BEIIECTB, UCIOIb3YEMBIX JIJIS UX
MIPUMEHEHUE (U3UKO-XUMHYECKUMU uaeHTU(UKAINH B OBITY U
OpraHUYECKUX CBOMCTBaMHU MPOMBIIUIEHHOCTH.

BELIECTB B
MPOMBIIUIEHHOCTH

5 |Pa3gen S. HccnenoBars paBHoBecue (Konrpoabnas padora
Kunernuyeckue U (M CKOpOCTh XUMHYeCKHX |[«CKOpOCTH XMMH4YECKOH
TepMOAMHAMMYEC |peaKIui peakuuu U XUuMH4YecKoe
KHe pPaBHOBecHe»
3aKOHOMEPHOCTH
NpPOTEeKaHUsl
XHMHYECKHX
peakuui

5.1 |Kuneruueckue UccnenoBats BIusiHUE 1. JIaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHILICHTPALUU BBIOOP: OK 02
MPOTEKAHUs pearupyoumux BemecTB 1 (— «OnpeneneHue 3aBUCMMOCTU
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema

XUMHUYECKHUX TEMIIEPaTyphbl HA CKOPOCTh [CKOPOCTU PEAKIUU OT

peaxui XUMHUYECKHUX PEeaKIHii KOHIIEHTPAILIUU pearupyronmx
BEIIECTBY;
— «OrmpeneneHne 3aBUCUMOCTH
CKOPOCTH peakLuu OT
TEMIEPATYPBI».
2. [IpakTUKO-OpUEHTUPOBAHHbIE
TEOPETUUECKHE 3a/1aHus Ha
aHanu3 (paKTOPOB, BIHUSIOLINX
Ha U3MEHEHHUE CKOPOCTHU
XUMHUYECKOHN peakItu.

5.2 |Tepmonunamuuec |HcciaenoBarh BIUSHUE 1. 3agauun Ha pacuetsl TermaoBbix (OK 01
Kue M3MEHEHHUs KOHIeHTparuu |3¢hdexToB xumudeckux peakuuii |OK 02
3aKOHOMEPHOCTH |BEIIECTB, PEaKLMU CPEIbl U | OMpE/esIeHNE THIIA PEaKIIUU
MIPOTEKAHUS TEMIIEPATYPHI Ha CMENICHHE |(T10 TeIIoBOMY 3 (DEKTy: IK30-
XUMHUYECKHUX XUMHUYECKOI'O PABHOBECUS M SHIAOTEPMHUECKHUE).
peakuuil. 2. [IpaKkTuKO-OpUEHTUPOBAHHbIE
PaBHoBecue 3a/laHus Ha IPUMEHEHHE
XUMUYECKUX npunnuna Jle larenbe s
peaxui HAXO0X/ICHUS HAIIPaBIIECHUS

CMEILIEHUs PaBHOBECUS
XUMHYECKON peakly U aHallu3
(hakTOpOB, BIUSIONINX HA
CMeEIlleHNEe XUMUYECKOTO
paBHOBECHS.
3. JlJabopaTtopHas pabota
«3yueHue BIMSHUS Pa3IUYHBIX
(aKkTOpOB Ha CMEIICHUE
XUMHUYECKOTO PAaBHOBECHSI.
6 |Pa3mex 6. HccaenoBars aucnepcunie | KonrposbHas padora nmo reme
JAucnepcHbie CHCTEMBbI «/lucnepcHbie CHCTEMbD)
CHCTEeMbI

6.1 |ducnepcHbie Pa3nuuyars HCTUHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE OK 01

CUCTEMBI U pPacTBOPBI, KOJUIOUHBIE pacTBOpPOB. OK 02

(baxTops! UX
YCTONYMBOCTH

pacTBOPHI U
rpyOOIUCTIEPCHBIE CHCTEMBI
Ha OCHOBC XUMHNYECCKOTO
IKCIIEPUMEHTA

2. IIpakTUKO-OpUEHTUPOBAHHBIE
pacyeTHBIC 3a/TaHUS Ha
JTUCTIEPCHBIE CHCTEMBI,
HCIIOIb3yEMBbIE B OBITOBOM 1
MPOU3BOJACTBEHHOMN
JeSATETbHOCTH YETIOBEKA.
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
6.2 |HccnenoBanue UccnenoBath Gusuko- JlabGopaTopHas pabora (Ha OK 01
CBOICTB XUMHUYECKHE CBOCTBA BBIOOD):
JUCTIEPCHBIX pa3IMYHbIX BUJOB — IlpuroroBieHue pacTBOpOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HccnenoBanue qucnepcHbIX
CHUCTEM.
7 |Pa3men 7. HUccaenoBaThb CBOMCTBA
KauecTBeHHBbIe |OpPraHMYecKHX U
peakuuu HEOPraHU4eCcKHX BellecTB
00HapY:KeHUs € UCMOJIb30BAHHEM
OPraHNYeCKUX U |KauyeCTBEHHBIX pPeaKIuii
HEOPraHHYeCKUX
BellecTB
7.1 |OGHapyxeHue Hccnenosarh 1. JIabopaTtopHas pabota (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIC PEaKIUU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHAUTHYECKHE PEaKIUU
aHMUOHOB kaThuoHOB [-VI rpynm;
— AHaJTUTUYECKUE PEaKIIUU
AQHUOHOB.
2. IlpakTyeckue 3alanus Ha
COCTABJICHUE YPaBHEHUU
peakiuii OOHapyKEeHUS
KaTuoHOB [-VI rpynm u
AQHUOHOB, B T.4. B MOJICKYJISIPHON
¥ MOHHOH (popmax.
7.2 |O6HapyxeHue Hccnenosats 1. JJaboparopHast paGota (Ha OK 01
OpraHHYECKUX KaueCTBEHHbBIE PEeaKIINH BBIOOD):
BEIIECTB OpraHWYeCcKHUX coeMHeHn |— KaduecTBeHHBIE peakinu Ha
OT/IENTbHBIX OT/ICNIbHBIX KJIaCCOB OTJIEJIbHbIE KJIaCChl
KJIACCOB C OpPTraHUYECKUX BEIIECTB;
HCTIOJIb30BaHUEM — KauecTBeHHbIi aHaM3
KaueCTBEHHBIX OpPTraHUYECKUX COCTMHEHHM 1O
peaxiui (YHKITMOHATTLHBIM TPYIITIaM.
2. [IpakTuyeckue 3a1aHus Ha
COCTaBJICHHE KaYECTBEHHBIX
peakuuii oOOHapyKEHUS
OPraHUYEeCKUX COCTUHEHUH.
Il |[IpuknagHoii Moxyab
8 |Pa3pmea 8. OuenuBarp nocjaeacTBus |3ammra Keica (¢ yuerom

Xumus B ObITY H
NPOU3BOACTBEHH
0il 1eATeJIbHOCTH
yeJioBeKa

OBITOBOI U
NPOU3BOACTBEHHOM

ACATECJIBbHOCTHA Y€JI0BCKaA C

MO3UIIUH IKOJIOTNYECKON

Oyayuueil mpogeccuoHaJIbHOM
AesITeJIbHOCTH)
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
0e301macHOCTH
Xumus B ObiTy 1 |OuenuBath nocnenctsus — |Keiic (¢ yuerom Oyaymei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodeccuoHaTbHON OK 02
W IeATEeIbHOCTH  |[IPOU3BOJICTBEHHOM JESATETLHOCTH) OK 04
YeJioBeKa JIeATEILHOCTH YelioBeKa ¢ |Bo3MoskHbIE TeMbI KEHCOB: OK 07
MO3ULUI 3KOJIOTHYECKOU 1. Ilorennenue kiuMara u
0e301acHOCTH BBICBOOOK/ICHHE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.
2. byayiiue matepuansl AJist
aBua-, MalINHO- U
puOOPOCTPOCHHUS.
3. HoBsle maTepuansl ams
COJIHEUHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPENapaToB.
9.1 (Pa3men 9.1. HuTepnperupoBathb 3ammTa yueoHo-
HccnenoBanue 1 |XUMHYeCKHe NMPOIECCHl M |HCCJI€I0BATENbCKOI0 MPOEKTA
XHUMHYECKHH siBJIeHUs B Ouocdepe (c yuerom Oyaymeit
aHaJn3 00beKTOB npogeccuoHaIbLHOM
ouochepbl AesITeJIbHOCTH)
9.1.1|OcHoBBI Beimonusate nonseiif mukn | 1. JlaboparopHast pabota OK 01
nabopatopHoit AKCIIEPUMEHTAIBHOTO «OcHOBBI Ta0OPATOPHOI
MPAKTHKHU B HCCJICTOBAHMUS C MPAKTHKN.
npodeccuoHanbH |COOTI0ICHIEM MPaBUIT 2. TunoBsle pacueTsl MO

BIX JJaOOpaTOPUSIX

0e301acHOro oopaleHus ¢
BEIICCTBaAaMU U
1a00pPaTOPHBIM
00opyI0BaHuEM

TEMaTHUKE YKCIIEPUMEHTA.

3. 3agauu Ha BHIYUCIICHHE
CpEeHEro 3HAYCHUS
IKCIEPUMEHTAIbHBIX JaHHBIX,
TIOTPEIIHOCTH.

4. [IpencraBneHre pe3ynbTaToB
IKCIEPUMEHTA B Pa3IHYHON
¢dopme (Tabnwuia, rpaduk,
OTYET, JIOKJIaJl, IPE3CHTAITH ).
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Monyas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

9.12

XuMHuuyeckui
aHaju3 Mpod BOJIBI

UccnenoBaTs XUMHYECKUN
cocTaB pod BOIBI

1. Tect «CBoiiCcTBa U COCTaB
BOJIBD.

2. 3amague «XUMHUYECKUH
COCTaB BOJIBI, TUIT BOJIBI U
CIOCOOBI €€ MMPUMEHEHH (C
KCIIOJIb30BAHMEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. IIpakTUKO-OpHEHTUPOBAHHBIE
TEOPETUUECKUE 3aJaHusI Ha
COCTaB BOJIBI U CIIOCOOBI
BBIPKCHUSI KOHIICHTPAIIMH U
nepecyeT KOHIIEHTpalui (¢
UCITOJIb30BaHUEM HOPMaTHUBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas paboTa Ha
BBIOOD:

— OuncTKa BOABI OT
3arpsi3HCHUN;

— Onpenenenue pH BoabI U ee
KHCJIOTHOCTH;

— OnpeienieHne KECTKOCTH
BOJIbI M CITOCOOBI €€
YCTpaHEHHS.

OK 01
OK 02
OK 07

9.13

XUMHUYIeCcKnit
KOHTPOJIb
KadecTBa
MPOAYKTOB
IMUTaHUS

HccnenoBath XUMHUECKUN
COCTaB HpOILYKTOB IIUTAHUA

1. Tect «Opranuueckue u
HEOpPTaHUYECKHE BEIIECTBa,
BXO/ISIIIIKE B COCTAB MPOIAYKTOB
TTUTAHUSY.

2. IIpakTHKO-OpUEHTHPOBAHHBIE
3aJjaHMsl 110 KYJIMHAPHOM
TEMaTHUKe.

3. JJaboparopHas paboTa (Ha
BBIOOD):

— O0GHapyxeHre HUTPATOB B
MPOAYKTaX MUTAHUS;

— HccnenoBanue npoayKToB
MUTaHUs Ha HAIWYKE YTJIEBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJM4YUE YIIeBOOB
(kpaxMmai, TJII0K03a, caxapo3a).

OK 01
OK 02
OK 07

9.14

XUMHUYECKUN
aHayu3 nmpood
ITOYBEI

HccnenoBaTh XUMUYECKHHA
COCTaB MpOO MOYBHI

1. Tect mo TemMe «XUMUYECKUH
COCTaB HEOPTaHUYECKUX U
OpPTaHUYECKUX YIOOPECHHIN.

2. 3amanne «B3anMoCBsI3b

OK 01
OK 02
OK 07
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Monyas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

cocTaBa MOYBBI, TUII IOYBHI U €€
Ha3HAYCHUSI.

3. JlJabopaTopHas pabota (Ha
BBIOOD):

— ObHapyxeHue
HEOPraHUYECKUX IIpUMeECcEH B
mpo0ax MOYBHI;

— Onpenenenue pH BoaHOM
BBITSDKKH TIOYBBI, €€
KHUCJIOTHOCTH U HIEIOYHOCTH.

9.15

Hccnenosanne
00BEKTOB
ouocdepsl

HccnenoBaTh XUMHYESCKHIHA
cocTaB 00BEKTOB OHOChepsI
Ha MPUMEpPE MPOIYKTOB
MUTAHUS, BOJbI M ITOYBBI

Y4ueOHo-1cciIe10BaTeIbCKUN
MPOEKT B 00J1aCTH
HCcCleq0BaHus O0BEKTOB
ouocdepsl.

Bo3MoxHBIE TEMBI TPOSKTOB:
1. UccnenoBanue cocraBa
MUHEpaJIbHOU BOJIBI U
PEKOMEHIallUH T10 €€
HCII0JIL30BAHHIO.

2. UccnenoBaunue
pa3pylIamero 1eicTBusL
IIPUPOTHOM BOJIBI HA
CTPOUTENbHBIE MaTepPHAIIbI.
3. CocTaBieHue mpoeKTa
[IBETHUKA/Oropo/a/cana B
3aBHCHMOCTH OT COCTaBa
MIPOaHATN3UPOBAHHBIX TTOYB.
4. CocTaBieHue
cOamaHCUPOBAHHOTO MEHIO Ha
JieHb (HEICNI0) B 3aBUCHMOCTH
OT COJIeP KaHUS XUMHYECKHUX
MaKpO U MUKPODJIEMEHTOB B
MIPOYKTaX TMTUTAHHMSL.

5. UccnenoBadue kauecTBa
HUTHEBOI BOMEL.

6. UccnenoBanue npod
BOJIOTIPOBOJHOM BOJIBI HA
MpeIMeT yCTPaHESHHUS
JKECTKOCTH.

7. YcTpaHeHHe )KECTKOCTH BOJIbI
B CEIIbCKOXO03SMCTBCHHOU
JEeITEIIbHOCTH.

OK 01
OK 02
OK 04
OK 07
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
9.2 |Pa3nen 9.2. HNuTepnperupoBarh Y4uedHo-ucclie10BaTeIbCKHI
HccnenoBanue 1 |XUMHYECKHe MPOLECCHI M |IPOEKT (€ y4eToM Oyayuei
XHUMHYECKH I siBJICHUS B TexHOC(pepe npogdeccuoHaIbLHOM
aHaJIN3 00LEKTOB JIesITeJIbHOCTH)
TeXHOC(pepsI

9.2.1|OcHoOBBI BeimonasaTe nonuerit ki - |1. JlJabopaTtopHas pabora OK 01
nabopaTopHOH AKCIEPUMEHTAIBHOTO «OcHOBBI Ta00OpaTOPHOM
MPAKTHKHU B WCCJICTOBAHMSI C MIPAKTUKI.
po(ecCHOHANbH  |COOIOICHUEM MTPaBHUIT 2. TumnoBBIE PacyYETHI IO
BIX JJaOOopaTopusxX [0e30macHOro OOpameHus C |TeMaTHKe SKCIIEPUMEHTA.

BEIIECTBAMHU U 3. 3aaun Ha BBHIYUCIICHHE
1a00paTOPHBIM CpEIHEro 3HAYCHHUS
o0opynoBaHruEeM JKCIIEPUMEHTANBHBIX JAHHBIX,
MOTPEITHOCTH.
4. TlpencraBnenue pe3ysibTaToB
JKCIIEPUMEHTA B Pa3JIMYHON
¢dopme (Tabauma, rpaduxk,
OTYET, TOKJIAJl, IIPE3CHTAIH).

9.2.2 | Xumudeckwuii UccnenoBars xumuueckuit | 1. 3agaun Ha onpeneneHue OK 01
aHajau3 npoo COCTaB P00 TEXHUYECKOM |METaJIOB, HEOPTaHUYECKUX OK 02
TEXHUUYECKOH BOJIBI AHMOHOB M OPTaHUYECKUX OK 07
BOJIBI BEIIECTB B TEXHUYECKON BOJIE

pa3HOTO Ha3HAUCHU .

2. IIpakTHKO-OpUEHTHPOBAHHBIE

TEOPETUUECKHE 3aaHusl Ha
COCTaB BOJBI M CITOCOOEI
Bblpa)KCHI/ISI KOHHGHTpaIII/Iﬁ u
nepecyeT KOHILIEHTpalui (¢

HCII0JIb30BAHNEM HOPMATHUBHBIX

JIOKYMEHTOB).

3. 3amanne « XMMHYECKHI
COCTaB TEXHUYECKOU BOJIBI, THII
BOJIbI M CITOCOOBI €€
MIPpUMEHEHUsD» (C

HCII0JIb30BAHUEM HOPMATHUBHBIX

JIOKYMEHTOB).

4. JlaboparopHas paboTa (Ha
BBIOOD):

— Omnpenenenne XJI0puaoB
METOIOM TUTPOBAHUS B
TEXHUUYECKOM BOJIE;

— Onpenenenne )XeCTKOCTH
TEXHUYECKOH BOIBI METOIOM
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
TUTPOBAHUSI.

9.2.3 | XumMuueckuii Uccnenosats conepxkanue |1. Tect no teme «Xumuueckuii |OK 01
KOHTPOJIb VIJIEKUCIIOTo Ta3a B Bo3ayXe [cocTaB atMocdepHoro Bozayxa |OK 02
KauecTBa BO3AyXxa U BO3Ayxa paboueii 30HbD». OK 07

2. IlpakTHKO-OpUEHTUPOBAHHBIC
3a/IaHMs HA XUMUYECKUI aHaIIu3
cocTaBa BO3yXa.

3. JlJabopaTtopHast pabota
«OrnpeneneHue coaepx aHus
YIJIEKUCIIOTO Ta3a B BO3/1yXe
MOMEIIEHUS dKCIpecc-
METOIOM.

9.2.4 | XuMu4ecKkui HccnenoBath npoOsI 1. IIpaktuxo-opuentupoBanusie |OK 01
aHanmu3 npoo MaTepHaJIOoB CTPOUTENIBHO- [3aaHus [10 XUMUYECKOMY OK 02
MaTepUajoB pecTaBpalluOHHON aHaJIM3y Ipod MaTeprasoB OK 07
CTPOUTEITHLHO- NeSATeTLHOCTH M IU3aifHa  |CTPOUTEITHbHO-PECTABPAIIMOHHOMN
pecTaBpaIlmoOHHOM NeSTeTLHOCTH U TU3aiiHa.

JNEITEILHOCTU U
nu3aiHa

2. JJaboparopnas padota (Ha
BBIOOD):

— M3roroBieHne Kpacok
(moabop MUrMEHTOB U
CBSI3BIBAIOIIMX BEIIECTB);

— UccnenoBanue cBOMCTB
BSDKYIIIUX BEIIECTB Ha MIPUMEpPE
THIICA.
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK

/ Tema
9.2.5|UccaenoBanue Uccnenosars xuMuuyeckuii | YueOHO-UCCIIEA0BATEIBCKUIA OK 01
00BEKTOB cocTaB 00BEKTOB MPOEKT B 00JIaCTH OK 02
TeXHOCHEPHI TexHOoC(Eephl HAa IPUMEPE  |UCCIICIOBaHMS O0OBEKTOB OK 04
TEXHUYECKOH BOJIbI U TEXHOC(EPHI. OK 07

MAaTEepHAIOB CTPOUTEIIHLHO-
pecTaBpalMOHHON
NEITEILHOCTH U JU3aiHa

Bo3MoKHBIE TEMBI IPOEKTOB:

1. KonTpoib kauecTBa
TEXHUUYECKOH BOJIbI pa3HbIX
BUJIOB B COOTBETCTBHH C
meroaukamu 1o ['OCT.

2. Co3nanue JeKOpaTUBHOM
HITYKaTypKH.

3. [IurMeHThI B U3ACIUAX U3
CTEKJIa.

4. UccnenoBanue
pa3pyLIAOUIEro JCUCTBUS BOIbI
Ha CTPOUTEIIbHBIE MaTEpUaJIbL.
5. OneHka cocTosIHUS BO3/1yXa
paboueli 30HBI CIICIUATNCTA
(TexHonora, CTpOUTENS  T.11., C
y4eToM 0051acTi
npodecCuoHaIbHOM
JeSTETbHOCTH) B COOTBETCTBUU
C HOPMaTUBHBIMU
JIOKYMEHTaMH.
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