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®roC CPEOHEIO OBLUEIO OEPA3OBAHI/I$I

NpeomeTHas OucumnnuHa | YpoBeHb U3y4YeHUsa AUNCLUUNIUHDbI
obnacTtb
EcTecTBeHHbIe dusnka 6a3oBbIn yrriyoneHHbIN
Haykv AcTpoHOMUS 6a3oBbIn
Xnmus 6a3oBbIn yriyorieHHbIN
buonorus 6a3oBbIn yriyoneHHbIN
EcTecTBO3HaHMe 6a3oBbIN




PE3YJIbTATblI OBYHEHUA (PO) OO XUMUA /

I
®roc coo

npegmMeTHbIe npodpunbHbIE

PUMEHEHNE XMMUNYECKNX
3HaHUMU/ymMeHUU/HaBbIKOB B
6yayuien
npodgeccuoHarbHOMU

1 1C )

PopmmpoBaHue 3HaHUU O
MecTe U 3HAaYeHUU XUMUU n ee
ponun B obecneyeHnun
YCTOUYUBOIro pa3BUTUA
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Ba3oBbIn

MpocdhunbHbIN

MoAaysb
(BapnaTUBHBbIN)

MoAyJlb
(vHBapuaHTHbIN)




AEKOMMNO3ULUA PE3YABTATOB OBYHEHUA BA3OBOTO

MOAYAS NO XUMHUN

1.1. UHTepnperpoBaTh kadecTBeHHbIE peakLuy
0BHapyXeHA HeOpraHU4ecKkIX BELLECTB U OTAebHbIX
KN1aCCoB OPraH4eCKMX COBAVHEHWIA

(,
1.2. MigeHTdNLMpOBaTh OpraHnyeckie 1
HeopraH14eckye BELLECTBa N0 OU31AKO-XMINHECKIM
CBOIICTBaM

-
1. WccnejoBath XuMIYeCKi1e NpoLeccs! 1 1.3. MiccnegoBaTb BAMSHINE (aKTOPOB (KOHLEHTpaLyw,
aBNIEHNS OI(py)I(aI-OLLI,Eﬁ cpegpl TeMrieparypa) Ha CkopoCTb XIMIUYECKO peakLm i
. XMI4eCKOe paBHOBECHE
(6a30BbIN MOAY/b) -

1.4. OnpegensTb HeopraHuyeckue 1 opraHndeckue
BELLIECTBA METOAAMM XUMIN4ECKOTO aHani3a

1.5. WccnegoBatb cBOMCTBA ANCNEPCHBIX CUCTEM

POPMUPYET HABbIKM
BbIMOAHEHMSA AQDOPATOPHbIX
OKCMNEPUMEHTOB B PA3AMYHbBIX
OOAQCTIX:

XUMHYECKMIN AHOAMS,
XMMMYECKMIN MOHUTOPUHT
,KOHTPOAb KQ4YECTBA,
XMMHYECKME 1N BUOXMMMYECKME
NnpoLuecchl B Buocdoepe u
TeXHOCdpepe, a TaKxXKe
XMMHYECKME TEXHOAOTUM M
OMOTEXHOAOTUM



AEKOMMNO3ULLUA PE3YABTATOB OBYYEHUS (1.1.)

BA3OBOIO MOAYAA

1.1. MIHTEpNpeTUpOBETE KEYECTEEHHBIE pEeaKLiMK
0BHapy¥eHWA HeOpraHWYeCcKMX BeLLeCTB M OTAENbHbIX
KN3CCOE OPTaHMYecKuX CoOegHEeHNA

1.1.1. PacnozHaBaTe HeopraHW4yecKue

W OpraHWMYeCKWe BELUECTED, OTHOCRLLWMECR
K PE3NHMYHBIM KNaccam CoegnHEeHMRA

H3 OCHOBE XMMWYECKOro IKCNepUMeHTa

)

1.1.2. XapakTepW306aTb 3aKOHOMEPHOCTH NPOTEKdHWRA
KAYECTEEHHLIX PeaKLMA, NONCXEHHBIX B OCHOBY
DBHapYMEHWA HEOPraHWYECKMX BELLECTE M OTAENbHbIX
KNACC0E OPraHMYecky COeguHeHMHA, 3 TAK¥E NX CBOMCTES

(N P B

1.1.3. CoCTaBNATE XMMMYECKME DEAKLIMK ANA ONWMCEHWA
XMMWYECKHX NPOLECCos M AENEHWA B NPUpoae,
NPOHU3B0ACTEEHHDBIX NPOUECCaX M MWSHELEATENBHOCTH
OpraHWsMoB




AEKOMMNO3NLUA PE3YABTATOB ObYHEHUA
NOo XUMUN

&
&

MEPBbIN MOAPE3YALTAT: HAMPABAEH HO DOPMUPOBAHME Y OOYHAKOLLLMXCS
CrnocobHoCTEN B ODAACTU MAQHMPOBAHMS, MOOBEAEHMA 1 OBPABOTKM
PE3YALTATOB AQDOPATOPHbIX SKCMNEPUMEHTOB B 3AAAHHOM OOAAQCTH

BTOPOM MOAPE3YALTAT. HAMPABAEH HO FDOPMMUPOBAHUE Y OBYHAOLLIMXCS
CrNOCOBHOCTEM OMMUCHIBATL, OOBIACHSTh, XOPAKTEPM3OBATb IBAEHMUS U
NPOLLECCHI, HEOOXOAMMbBIE AAS BbINMOAHEHMSI 1 OBPADOTKM
COOTBETCTBYIOLLIMX AQDOPATOPHbBIX IKCMNEPUMEHTOB

TPETUMN NOAPE3YALTAT: HAMPABAEH HA MprobpeTeHne o0y4atoLLMMMCA
NPAKTMYECKUX YMEHUM, HEODXOAMMBIX AAS COCTABAEHMA COOTBETCTBYHIOLLLMX
YPOBHEHMMN PEAKLIMM, BBINMOAHEHUA PACHETOB, KOTOPbLIE MOTYT
NOTPEOOBATLCH MNPU MAAHMPOBAHUK M OOPADOTKE PE3YALTATOB
AQOOPATOPHBIX PABOT, 3ANAAHUPOBAHHbIX B SKCMEPUMEHTAABHOM YACTU
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1.1.1.1. BenNonHATE NaG0paTopHeEIR
IKCNEPUMEHT NO MCCNEADBaHMID
KaYEeCTEEHHEIX pEaKLHA

1.1.1. PacnozHaseaTe HEeopraHWYeckKHue
P HEOPraHHYeCKnX BeLEeCTE

M OpraHWMYeCkve BEWECTED, OTHOCRALWMECR
K PESNMYHBIM KngCodm CDE,ﬂ,MHE‘HMﬁ
Hd OCHOSE XMMHYECKOrD SKCNepMMEHTS

1.1.1.2. BeiNonHATE NaG0paToOpHBEIR
IKCNEPUMEHT NO MCCNEADBaHMID

KaYEeCTEEHHBIX PESKLMA OTAENEHBIX
KN3cCoE OpraHuY ECKMX COBQUHEHWA
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: 1.1.2.1. CocTaBnATL 3NEKTPOHHBIE M 3AEKTPOHHD-
| TPadMHecKMe QOPMYIEl CTPOSHMR 3EKT POHHEIX
| ©BonoYek aToOMOE -
1.1.2. XapaxkTepy30EaTh 3aKOHOMEPHOCTI NPOTEKaHWA A {3_}
KA4ECTERHHBIX PEAKLIWA, NONOXEHHBIX B OCHO -
peakl = I 1.1.2.2. KnaccupuuWpoBaTs HEOPTaHMYECKME BELLECTES
0BHEDYHEHWA HEOPraHWYECKMX BELLECTE M OTAENbHbIX i
1.1. MIHTEpNPETMPOESTE KEYECTEEHHBIE PESKLIMN KN3CCos OpraHMYeckix COBMUHEHMA, 8 TAKHE WX CEORCTES |
DEHEPYHKEHWA HEODTEHWYECKWX BELLECTE W OTAENEHEIX [ | 1.1.2.3. HaxoauTe monexynapHym0o Gopuyny
KNECCOB OPraHMYECKIX COSANHEHNI | OpraHWYECKOra BELECTEE N Ero MNOTHOCTH W MacCoBbIM
| AOARM 3NEMEHTOE, EXOAALLMX B €10 COCTEE, WAK No
L | npogyktam croparus
1
| S
i e e e e e e e
4 \
I 1.1.3.1. CocTaEnATe peaxLMK coegnHeHna —~ |
. (3) I
I 2
I 1.1.3.2. CoCTaBNRATE PEaKLMIK pa3SNaXEHWA :
r ] |
I 1.1.3.3. CocTaEnAT peaKkuMKM dbMEHA, B T.4. peaKLMK |
1.1.3. CocTaBnATE XMMHHECKWE PESKLWW ANR ONWCaHWA : WOHHOrD 06MEHE WM MMAROAMESE CONER |
XMMWYECKMX MPOLECCOS W ABNEHWA B NpUpoge, M I
NPOW3E0ACTEEHHBIX NPOLEICEX W MWIHEAEATENBHOCTK | 1134 CocTaEnATh peaKLMKM SAMELLEHNA :
| Oprannzmos 1 I
| 1135 CocraenmTs cxeMbl pEAKLMM, XADEKTEDUSYIOWLME |
| : CEOACTEA HEOPTaHWYECKMX CORANHEHWA |
|
I I
| 1.1.3.6. PACCUMTHIEETE TEMAOELIE 3PPEKTLI M CKOPOICTE |
OEKOMIMO3NUMNA PE3YJIBbTATOB OBYHEHUA I xomnecknx pearu |
T I
I'I |
( 1 1 ) EAsO BO ro M Oﬂy ﬂ I 1.1.3.7. CocTaEnATE CHEMBI PESKLMW, XEPEKTEDHUSYHILWE :
- LI CEOWCTEE OPraHWYecknX COSaMHEHMA I
\ 4
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MEPEXOA OT PE3YABTATOB OBYHEHUA K CTPYKTYPE
KYPCA

PO1.1. IHTEepnNpeTMpPOBaTb KAYECTBEHHbIE PeaKLmM Pazpen 1. KayecTBeHHble peakuuu

0BHapY»XEHMs HEOPraHMYECKNX BELLLECTB U
OTAE/IbHBIX KNTaCCOB OPraHMYEeCKUX COeMHEHMI

PO1.1.1. Pacno3HaBaTb HeOpraHm4yeckme
N OpraHnyeckme BelLecTBa, OTHOCALLMECS
K pa3/IMyHbIM Kj1acCcaM COoeadVHEHWM

Ha OCHOBE XMMMYECKOro 3KCNepUMeHTa

PO1.1.2. XapakTepr3oBaTb 3aKOHOMEPHOCTU
NPOTEKAHUS KaYeCTBEHHbIX peaKkLn,
MOIOXKEHHbBIX B OCHOBY OOHapy»KeHUs
HeopraHMYecKx BeLLEeCTB W OTAEe/1bHbIX K/1acCoB
OpraHMYecKrx CoeanHeHMM, a Tak>Ke X CBOMCTBA

PO1.1.3. CocTaBnsaTb xMMUYECKMe peakumm ans
OMUCaAHUA XMMUYECKMX NPOLLECCOB W 9BJIEHUN B
npupoae, NMPOM3BOACTBEHHbIX MPOLIECCaX U
YKN3HeneaTelbHOCTY OpraHn3MoB

OOHapY»XeHUS OpraHNYECKUX U

HeopraHN4YeCKmnx BeLecTB

Ctpoenue BewecTBa CoBpeMEHHAST MOAE/IB*CTPOEHNUS aTOMa
DNIEeKTPOHHas KoHdUrypauus atoma. Knaccudpukaums
XUMWYECKUX /IEMEHTOB (S-, p-, d-31eMeHTbl). OCHOBHOE U
BO36Y>XAeHHblE COCTOSIHMSA aTOMOB. BasleHTHbIe 3/1EKTPOHBI.
DNeKTPOHHas NPUPoSAa XMMUYECKOM CBA3W.
DneKkTpooTpuuaTesbHoCTb. KoBaneHTHas CBA3b, ee
Pa3HOBUAHOCTM U MeXaHW3Mbl 06pa30BaHUsA (0BMEHHbIN 1
[OHOPHO-aKLUenTopHbIn). MoHHas cBsa3b. MeTannyeckas cBasb.
BopopogHas cBa3b. MexxmosieKynsipHble B3aMMOO,eNCTBUS.
3aBMCUMOCTb GU3NYECKUX CBOMCTB BELLLECTBA OT TMNa
KpUCcTanandeckon pewweTku. MNpmnymHbl MHOroo6pasms BeLLLeCTB.
Mepuopgunueckas cucTteMa XuMnyeckux anemenrtos [.U.
MenpeneeBa. Pusmyecknin cmbich MNMeproamyeckoro 3akona [.U.
MeHpgeneeBa.

Knaccudukaumsa HeopraHM4eCcKuxX Bel,ecTB. XMMmnyeckue
CBOMCTBA OCHOBHbIX K/1TaCCOB HEOPraHMYECKMX BELLLECTB.
MpyHUMNbI KNaccupUKaLMm opraHMY4eCKUX COeAUHEHNIA.
MexkayHapoaHasi HOMeHK/1aTypa 1 NPUHLUIMbI 06pa3oBaHMs
Ha3BaHWUIM opraHnYeckmnx coeamHeHuin. Knaccupumkaums n
0COBEHHOCTM OpraHNYeCKUX peakumin. PeakuMoHHbIE LLeHTPbI.
[MepBoOHaYasibHble NOHATUSA O TUMNAX U MEXaHU3MaX OpraHUYECKUX
peakuuin.

PacnosHaBaHMe HeEOpraHMYeCKUX KaTUOHOB U aHUOHOB, U
OTAe/IbHbIX KJITACCOB OpraHN4eCcKmMxX BeLL,ecTB.

KauecTBeHHbIe peakLmM Ha MOHbI B pacTBOpeE.



pynnbl cneuymnanbHocTten CINO ectecTBEeHHO-Hay4YHOro npodunsa /

*18.00.00 XMUMNHECKNE TEXHOJIOI' MU (18.01.02 JTaBopaHT-3OKonor);

*19.00.00 MPOMBbBIWWJIEHHAA SKOJTOI'MA N BUOTEXHOJIOIM MW (10.01.02 JTabopaHT-3korsior, 19.01.04
[Mekapb (Npu ocBoeHun kBanudukauumn Nekapb, KoHautep), 19.01.12 MNepepaboTumk ckoTa n maca (npum
OCBOEHUU KBanndpukaummn MarotoBntens MACHbIX nonydgabpukaTtos), 19.01.13. ObpaboTymK NTULbI U KPOSTMKOB
(Npn ocBoeHnn KBanudunkaunun. NpurotoBnTenNb KyNIMHAPHbLIX U30enun n3 Msica NTuubl U Kponukos), 19.01.14
OnepaTtop npoueccoB kondacHoro nponssoacTea (Mpu ocBoeHUn kBanndukaumm Cocrtasutenb apLua));
*34.00.00 CECTPUHCKOE LOENO;

«35.00.00. CEJTbCKOE, JIECHOE /N PbIBHOE XO3AMCTBO (35.01.01 MacTtep rno necHoMmy X03sIMCTBY,
35.01.09 Mactep pacteHneBoactsea, 35.01.10 OsowieBog 3aiumiieHHoro rpyHTa; 35.01.16 PeiboBoa (npu
ocBoeHun kBanudmkaumin Peibosoa — Mapueopa), 35.01.17 ObpaboTumk pbidbl 1 MOPENPOAYKTOB (Npwn
ocBOeHUn kBanudukaummn KynuHap nsgenum ns polbsl 1 mopenpoayktoB); 35.01.19 MacTtep cagoBo-napkoBOro
n naHgwadTHoro ctpountensctea; 35.01.20 MNuenosog (Npn ocBoeHun kBanudukaumm MNyenoson); 35.01.23
Xo3zsaunka ycaabbbl (Npy 0CBOEHUM KBanndmkaummn Yyetuuk — lNnogoosolleBoq, YueTyuk — [oBap);

* 36.00.00 BETEPUHAPUA N SOOTEXHNA;

*43.00.00 CEPBUNC N TYPU3M (npodreccun 43.01.04 Mosap cynoson, 43,01.09 lNosap koHantep, 43.01.08
AnnapaTymk XMMNYECKOU YNCTKN);

*54.00.00 NBOBPA3UTEJIbBHOE U NMPUKNALOHLIE BUObl NCKYCCTBA (npodeccun 54.01.17 PectaBpaTop
cTpouTtenbHbin, 54.01.19 PectaBpaTop naMATHUKOB KAMEHHOIO 3044YeCTBa U JEPEBSIHHOIO 3044E€CTBa,
94.01.20 Npadomnuecknin gusanHep).



PesynbTaTbl 00y4eHua npodunsHoro mogyns O XMWNA

PacnosHasaTe OPraHUYeckMe M HeopraHW4Yeckne BeLLecTsa,
EXOAALME B COCTAE NPOob € NOMOLLLHY XMMUYECKOro
skcnepumedTa (35.00.00 1 36.00.00, Boga 1 noyea)

OM:

3awTta nabopatopHblx paboTt

XApakTepW30BaTh KAYECTBEHHLIN KM KONWYECTBEHHbIN
cocTae Npod Ha OCHOBE CNPAaBOMHbIX AAHHLIX

OM:
CamoctoaTensHan pabora «Cnocodel NpUMEHEHWA BO Ak

MHTepnpeTupoBaTh XuMU4yeckue
npouecckl U ABNeHNA B buocoepe (npod.

E 3aBUCHMMOCTIA OT ee CocTaBas (cocTaBneHume tTabnuu)
MoAynb)

OB0CHOBLIEATE NPAKTUHECKOE MCNONL30BAHKUE
HEOPraHWYECKMX N OPraHvYeckmy BEWEeCTE 1 WX peakuuia
OM:

MNMpoekTHan pabota «OnpegeneHe BO3MOXHOCTH pasbreK
ueeTHWKa/oropogalcaga Ha MCCNEfOBAHHOM PyHTEs (Ha
npyumepe 35.00.00)

35.00.00. CENbCKOE, NECHOE M PbIBHOE XO3AMCTBO 36.00.00 BETEPUHAPUA N S3OOTEXHUSA




LOekomno3uumsa PO nccnegoBarternbckoro (flabopatopHoro) 6noka

MnaHWpoBaTe 3TAMNL IKENEPUMEHTA

O

YerHelA onpoc "HopMaTUBHBIE JOKYMEHTEI,
PErNaMEHTUDYHOLME MCNONB30BAHWE BO/bI B
HAZHEASATENEHOCTA Yenoseka”

MpoBoAMTE IKENEPUMEHT NG 0OHAPYHEHWHD ORTaHWYECKMX 1
HEODMAHMYECKME NPUMECER B AHANMIMDYEMbIX Npobax

MHTepnpeTUpoBaTs PE3yNLTATH SKCNEPUMEHTA € YyUBTOM
CPABOYHBIX AaHHEIX

Om:

TecToBOe 338aHME Ha cooTeeTCTEne (CocTae soaesl/
MCNONB3I0BAHWE).

WMecnegosate Npobsl BoAg

OM:

3awmTa nabopatopHeix pabot Ha sxibop:

DOuUKCTES BOAR! OT 3arpssHEHWA

Onpegenedue pH 20450 W 88 KMCIOTHOCTK

Onpeaenedne KeCTKOCTH BOALl 1 cnocobsl ee yeTpaHeHWA

WMecneaosate Npobel NoYss

Oha:

Fawrta nabopatopHoi paboTel

"Weconegoeanwe nous” (Ha eelbop):

Onpegeneqve (0BHAPyXReHWE?) HEOPTr aHWYECKMX NPHUMECei B
npobax Noyssl

OnpegeneHre pH B0AHON BEITHMEN NOUYBL, B8 KMCAOTHOCTH
W LLENOYHDCTIA

Pacno3HaBaTe OpraHWMYeckme 1 HEODraHWYeCkMe BELLBCTES,
BXOAALME B COCTAB NPOG € NOMOLWLH XMMAYECKOrS
skcnepusedTa (35.00.00 v 36.00.00, soga v Noysa)

OM:

3awmTa nabopartopHeix pabo

35.00.00. CENbCKOE, NECHOE M PbIBHOE XO3AMCTBO 36.00.00 BETEPUHAPUA N SOOTEXHUA
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LOekomnosnumna PO ypoBHEN «MOHMMATb» U «MPUMEHATLY (No brnymy)

PacnosHasats opraHUYeckne v HeopraHWYeckne sellecTea,
BXOARLLME B COCTAB NPob € NOMOLEBH XMMWYECKOT D
skcnepusMeHTa (35.00.00 1 36.00.00, Boaa » Nnousa)

oM

FawTa nabopartopHex pabor

Knacenduumposate Npobsl BOAL N0 BAAY 1 HAZHAUSHWIO
WMCXOA8 W3 e XMMWYeCckoro coctasa

XﬂpaK'IE[JI."‘IECIBEI'Ib KAYUBCTEEHHEIA 1 KONWUSCTBEHHEBIR
CoCTae r1puﬁ Ha OCHOBE CNPaBOYHBIX AdHHBIX

ONWCBIBATE ODraHONENTUYECKWE CBOWCTEE (3anax, OM:
NPO3padHoCcTs, UBETHOCTE, MyTHOCTE) BOA CamocronTensHas padora «Cnocobsl NpUMEHEHWA BSOS v
-\h B 33BMCUMOCTH OT 88 COCTABax (CoCTasneHne Tabnuuy) HTEPNPETUPOBATE XUMUYECKNE -
ONUCBIBaTh KAYECTBO Bogbl MCx0ga 13 Tpebosanui Canlling / npoueccel N ABNEHUA B EHDCd}EpE [np0¢a.
M'Dﬂ'_fﬂb}

OnpeaensTe 0BAACT HAZHAYEHWA (NPUMEHEHWA) BOALI

WMCXOAR M3 KaueCTBEHHOrO M KoNWMYeCcTBeHHON CoCTaBa OBOCHOBLIBATE NPaKTUYECKOE UCNONb30BAHWE

HEOPraHNYECKMX W OPraHWYeCKrX BELLECTE W MX PEaKLMEA
OnpeaensTe 0BNACTY WMENONE30SAHWA OPraHWYECKMX OoM:
YAOOpEHWA B 3aBMCUMOCTIA OT KAYECTEEHHOrD COCTaBa MpoekTHan pabora «0npegensHne BoMORHOCTIA PasonBKn
USETHUKA/Oropoaa/tafs Ha MCCNeqoBaHHOoM MyHTE: (Ha
npusepe 35.00.00)

OnpegeniTe pofb HEOPrAHWMYECKMX BELLECTE B KAYeCTee
MUHEPANEHBIX YA0BPeHWA, ynyulMTenai Nnoussl /

35.00.00. CENNbCKOE, NNECHOE M PbIBHOE XO3ANCTBO 36.00.00 BETEPUHAPWUA N S3OOTEXHUA
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FOJTIA OPBEBHA NMETPOBA

+7 (3462) 76 30 91

petrova_juju@surgu.ru

<CypryTC|<M|71 [[ocygapCTBEHHbIN YHUBEPCUTET 28 nioHA 2022




