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PaGouast mporpamma yueOHOTO mpenMera XuMHs pa3paboTaHa B COOTBETCTBHH CO
CJIETYIONTUMU HOPMATHBHBIMH IOKYMEHTAMU:

. denepanpHbiii 3akoH «OO0 o0OpasoBanuu B Poccwmiickoit demepanun» OT
29.12.2012 N 273-®3;

. [Tpuxaz MunuctepctBa mnpocBemeHuss P® ot 24.05.2022 Ne 762 «O06
YTBEPXKACHUM TOpsSAKA OpraHM3alMi M OCYIIECTBICHHUS  00pa3oBaTeNIbHOM
JESATEILHOCTH O 00pa30BaTENbHBIM NPOrpaMmaM CpeaHEro mnpodeccuoHaIbHOTO
oOpazoBaHus» ¢ u3MeHeHusMu Ha 20 nexabps 2022 roja;

. [Ipuka3 MunucrepcrBa npocsemieHuss P® or 12 asrycra 2022 r. Ne 732 «O
BHECEHMM HW3MEHEHUH B (enepanbHblii TOCYAapCTBEHHBIH 00pa30BaTENbHBIMI
CTaHAapT cpeqHero odiero oOpa3oBaHusl, yTBEPKIECHHBIN MpukazoM MuHHCTEpCTBA
obOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413y

. [Ipuka3z MunucrepctBa npocsemenuss PO or 18 maga 2022 r. Ne 343 «O6
YTBEPKJIECHUH (eaepalbHOIO0 TOCYJApPCTBEHHOIO 00pa30BaTEIbHOTO CTaHJapTa
cpeaHero npodeccuoHaNbHOrO  00pa3oBaHus 1O  creunasnbHocTH  19.02.12
TexHOMOTHS MTPOTYKTOB MMUTAHUS KUBOTHOTO TIPOUCXOKICHUS

. [IpumepHoii mporpamMMoii  0011€00pa30BaTeIbHOIO  y4eOHOro MpeameTa

Xumust U1t TpoecCHOHANIBHBIX 00pa30BaATENbHBIX OpraHU3aluid, pEKOMEHI0BaHHON
®denepabHBIM  TOCYJIaPCTBEHHBIM aBTOHOMHBIM  yupexjaeHueMm «DenepanbHblid
UHCTUTYT pa3BuTusi oopazoBanusi» (PI'AY «®HUPO») ot 30 Hosi6ps 2022 r.

Opranuzanusi  pa3paboTuuk: [ocymapcTBEHHOE aBTOHOMHOE MPO(ECCHOHATHHOE
obpazoBarenbHoe yupexaenne HoBocuOupckoit obmactu «HoBoCcMOMpCKHMIT KOJIEK
MTUIIICBOU MPOMBIIIJICHHOCTH U TIEPEPaOOTKI»

CocraButenb IIPOrpaMMBI: [IlarabyTauHoBa Hacuma KanumynnaesBHa
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1.00mas xapakrepucTuka padodeid mporpaMmsl 0011e00pPa3oBaTeIbLHOIO
npeaMera XuMus

1.1 Mecto mnpeagMera B CTPYKTYpe OCHOBHOH mnpodecCHOHAIBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl

OO6m1eo0pa3oBaTENbHBIA TPEAMET XUMHS SBISIETCS 00S3aTEIbHONW YacThIO
00111e00pa3oBaTeIbHOr0 MUKIA 00pa30BaTEIbHOM MPOrPaMMbI B COOTBETCTBHH C
®I'OC CIIO no cneuunanbHoctu 19.02.11 Texunonozusa npodykmoeé numanus
pacmumenbHo2o Colpbs

TpyaoeMKoCTh AUCHMIUIUHBI «XUMUS» Ha YrIyOJI€HHOM YPOBHE COCTABIISIET
133 uaca, u3 xoropeix 101 waca — Ga3oBbIi MOaynb (7 pasaenoB) m 32 yaca —
OpUKIAAHOW MOAYdb (2 paszzgena), BKIIOYAIOMIUNA MPAKTUKO-OPUEHTUPOBAHHOE
collepKaHue, yCHIIMBAIOUlee MNPOPUIbHYIO COCTABJISIONIYI0 MO KOHKPETHOM
npodeccuu Win CrenruagIbHOCTH.

[TpuknaaHoit Moaysb BKJItOUaeT ABa pasznena. Paznmen 8 «Xumusi B ObITY U
IPOU3BOJCTBEHHOM  JEATEIBbHOCTH  YEJIOBEKa»  pealu3yercs i BCeX
npodeccuil/crenuanibHOCTe Ha Marepualie KeWCOB, CBA3aHHBIX C DKOJOTMYECKOU
0e30MacHOCTbI0 M OLIEHKOM TOCHEACTBUM OBITOBOM W  IPOU3BOJCTBEHHOM
NEATEeIbHOCTH, 1O  OTpaciasiM Oyayiied mnpodecCuoHanbHON  AEATETbHOCTH

o0yyJarommxcs.
TemaTtuka pazgena 9 Bappupyercs Mo 00beKkTy Oyayiiei mpodeccruoHanbHOM
NESATEIbHOCTH CTYACHTOB — Ouocdepa (KUBbIE OpPraHu3Mbl) WU TexHOochepa

(TeXHOJIOTUYECKUE OOBEKTHI):

- I YKPYIOHEHHBIX Tpynn crenuansHocTedt / mpodeccuit  19.00.00
PEKOMEHTyeTCS

TeMatuka «MccnegoBanre 1 XUMUYECKUIA aHalu3 00beKTOB OHocheph»;

[lepron oOydeHus ©  pacmpeneneHHe TI0 CceMecTpaM  OmpenessieT
oOpa3oBaTenbHasi OPraHu3alys CaMOCTOSITENIbHO, C YYETOM JIOTHKH (OPMHUPOBAHUS
OPEIMETHBIX  PEe3yJNbTaTOB, OOmUX W  MNPOoPECCHOHATBHBIX  KOMIIETEHIUH,
MEXIMPEAMETHBIX CBA3€H € APYyrMMH AMCUMILIMHAMHM 0011e00pa30BaTeIbHOTO U
o01enpo(eccHoHaIbHOTO ITUKIIOB YyU4eOHOTO TIIaHa.

1.2 lleu 1 n1aHUpyeMble pe3yJbTAThI 0CBOCHHMA Y4eOHOr0 nmpeaMera

Henau u 3axa4n yuyeOHOro mpeamera

@opMHUpOBaHUE y CTYIEHTOB XMMHYECKOW COCTaBIIIOIIEH €CTECTBEHHO-
HAay4HOM KapTUHbI MHMpPA KaK OCHOBBlI NPHUHATHSA PELICHUN B JXKU3HEHHBIX U
ITPOU3BOJICTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOTO MTOBEICHHS B IPUPOJIHOU Cpele.

3amauu yueOHOro nmpeamera:

1) cdopmupoBaTh MOHMMaHHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUH B OKPYKAIOLIEH Cpelie, IEJIOCTHOM HayYHOM KapTUHBI MUDPA,
B3aMMOCBS3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHsS MPOBOJUTH PACUCTHl MO XUMHUYECCKUM (QOpMylIaM u
YPAaBHEHUSIM XMMHWYECKMX pPEaKkluid, I[UIAaHUPOBaTb M  HHTEPIPETUPOBATH
pPEe3yabTaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmMupoBaTh HaBBIKH TPOBEJCHUS XMUMHUYECKUX 3KCIICPUMEHTATBHBIX

UCCIIEIOBAaHUI C COOMIOICHHEM MpaBui 0€30MacHOro0 OOpallleHus ¢ BEIIeCTBAMU U
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Ja00paTOPHBIM 000PYTI0BaHUEM;

4) pa3BUTh  yMCHHUS  aHAIW3UPOBAaTh,  OICHWBATh, IPOBEPATH  Ha
JIOCTOBEPHOCTH M 0000111aTh HH(POPMAIIHI0O XUMUYECKOT'O XapaKTepa U3 pa3INuHbIX
MCTOYHUKOB,;

5) chopmupoBaTh  YMEHHS ~ TPOTHO3MPOBATh  IOCICICTBUS  CBOCH
NEATETbHOCTH W XWMHUYECKHX TMPUPOIHBIX, OBITOBBIX M IPOU3BOJCTBEHHBIX
MPOIIECCOB;

6) chopmMupoBaTh MOHUMAHKE 3HAYMMOCTH JAOCTHKCHUH XMMHUYCCKONH HAYKH
Y TEXHOJIOTUH JJI PAa3BUTHS COIMAIBHOMN M TIPOU3BOICTBEHHOM cdep.

1.3 Ilnanupyemble pe3yJabTaTbl OCBOEHHSI 0011€00Pa30BATEIHHOIO
yueOHoro npeamerta B coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO



Koa u
HAaHMeEHOBaHHeE
GopmMupyembIx
KOMIIeTeHI Ui

l'[.nalmpyeMbIe pe3yJbTaThbl 0CBOCHUSA
npeamMera

O01mue

JAucuunimHapHbie

K 01. Beibupats
CIOCOOBI PeIICHUs
3aja4
npo¢eCcCuOHATBLHO
¥ 1esITeIbHOCTHU
MPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTH TPY10BOT0 BOCIIMTAHMSA:

- TOTOBHOCTh K TpPYIdy, OCO3HAHHE IICHHOCTH MAacCTepCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTHBHOW JCATEIHHOCTH TEXHOJOTHMUYSCKOU U
COIMAJIbHOM HAIPABICHHOCTH, CIIOCOOHOCTh WHHIIMHUPOBATH,

IUIAHUPOBaTb U CAMOCTOSITEJIbHO  BBIIOJIHATH  TaKylO
JeSITENIbHOCTD;
- UHTepecC K pas3auuHbIM cdepaM HpodeccuoHaTbHON
JeSITENIbHOCTH,
Osiagenue YHHBEPCAJIbHBIMH y4eOHBIMU

MO3HABATEJbHBIMH JAeHCTBUSIMH:

a) 0a30BbIE JJOTHYECKHE IeliCTBHS:

- CaMOCTOATENbHO (POPMYIHpPOBATH U aKTYyaIU3HPOBATH

po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIUBATh CYIICCTBCHHBIH MPHU3HAK WA OCHOBAHHUS

JUTSL CpaBHEHU S, Kitaccuukanuu u 00001eHNS;

- ONpEeNeNsITh IENU JCITeIBLHOCTH, 3aJaBaTh MapaMEeTPhl H

KPUTEPUU UX TOCTHIKEHUS;

- BBUIBISATH  3aKOHOMEPHOCTM M  TMPOTUBOPEUYUs B

paccMaTpuBaeMbIX SBICHUSX;

- BHOCUTh KOPPEKTHBBI B
pe3yNIbTaToOB

MMOCJICJICTBUI IEATCILHOCTH;

ACATCIIBHOCTh, OICHUBATb

COOTBETCTBHEC OCIIsAM, OLICHUBATh PUCKH

- BIAJCTh CHUCTEMOM XMMHUYECKHMX 3HAHHMM, KOTOPas BKJIIOYAET:
OCHOBOITOJIATalONINE TOHATUSA (XUMHUYECKHUU DJIEMEHT, aToM,
3JIEKTPOHHAsT 000JI0UKa aToma, s-, P-, 0-3JeKTpOHHbBIC OpOUTAIH
aTOMOB, HOH,

MOJICKYIJIA, BaJICHTHOCTbD,

NIEKTPOOTPULIATEIBLHOCTD, CTENEHb OKHUCICHUS, XUMHUYECKas
CBS3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA O0bEM, YIJIEPOIHBIN
(GyHKIMOHAIbHAS ~ TpyIIa, pagukal,
WU30MEPBI, TOMOJOTMYECKUM Psifi, TOMOJIOTH, YIJIEBOJOPOJBI,
KHUCJIOPOA- M a30TCOJepXKallie COCIUHEHUs, OHOJIOTHYECKU
aKTHBHbIE BellecTBa (YIJIeBOJbI, JKUPbI, O€NKH), MOHOMEp,
[IOJIUMEP,  CTPYKTYPHOE
COCIMHEHUS, KPUCTAUIMYECKAs] PEIIeTKA, THIBI XUMHUYECKUX
peakumMii  (OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE,
HHIOTEPMHMUYECKHE, pEeaKIMM HOHHOTO OOMEHa), pacTBOp,
HEDJIEKTPOJIUTHI, JJIEKTPOIUTUYECKAS
BOCCTaHOBHUTEID,

CKCIJICT, HU30MEpH,

3B€HO,  BBICOKOMOJIEKYJISIPHbBIE

9K30- u

JJIIEKTPOJIUTHI,
JTUCCOITUAITHS,
XUMUYECKOW peaKklMi, XWMHUYECKOE pPaBHOBECHE), TCOPUU U
3aKOHBI (TEOPUSI XUMUYIECKOTO CTPOSHHUSI OPTaHHMUECKUX BEIIECTB
A.M. BbytnepoBa, TeopHs 3IEKTPOJIUTUYECKOW JTHCCOLMALINU,
nepuoanueckui 3akoH /.M. MeHnneneeBa, 3aKOH COXpaHEHHUs
Macchl),

OKUCJIIUTCIIb, CKOpPOCTH

3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK  XHUMHH,
(haKTOJIOTUUECKHE CBECHHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH U
0€30MacHOM HCIOJB30BAaHUU BAKHEHIINX HEOPTaHWYECKUX U
OpPTaHWYECKUX BEHIECTB B OBITY M MPAKTHUYECKON AESITETbHOCTU
YeJIOBEKa;

- YMCTH BBIABJIATH XapPaKTCPHBIC MPHU3HAKN U B3aAUMOCBA3h




= pa3BUBaTh  KPEATUBHOE  MBIIUICHUE TPU  PEHICHUH
JKU3HEHHBIX TTPOOJIeM

0) 0a30BbIe HCCeA0BaTEIbCKUE TeHCTBUS:

- BIaJeTh ~ HABBIKAMH  y4eOHO-HMCCIIEOBATEICKOH U
MPOEKTHOH JIeATETbHOCTH, HABBIKAMHU Pa3peIIeHUs MPooIIem;

- BBISIBJISITD MPUYUHHO-CIICACTBEHHbIE CBSI3U u
aKTyaJM3UpOBaTh 3a7ady, BBIIBUTATh THIIOTE3y €€ PEIICHHUS,
HaxOJWUTh  apryMeHTBl  JUIS  JIOKa3aTeJIbCTBA  CBOMX
YTBEPKJICHH, 3a1aBaTh TapaMeTPhbl U KPUTEPUH PEIICHUS;

- aHAJIM3UPOBATh IMOJYYCHHBIE B XOJ€ PEIICHUS 3aJadyu
pe3ynbTaThl, KPUTUYECKU OIEHUBATh HUX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

-yMeTh MEPeHOCUTh 3HAHMS B  [O3HABATEIbHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- yMEeTh HMHTETPUPOBATh 3HAHUS M3 PaA3HBIX MPEAMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIC WJICH, TNIpeajaraTh OpPUTHMHAIbHBIC
MOAXO/bI U PEIICHHUS;

- CIMTOCOOHOCTh UX HCITOJB30BaHUS B MO3HABATEILHOM

Y COLIMAJIbHOW MPAKTHUKE

W3YyYECHHBIX IOHATHM, MPUMEHATH COOTBETCTBYIOLINUE IOHSATHS
IpU ONUCAHUM CTPOCHHS M CBOMCTB HEOPraHUYECKUX U
OpPraHMYECKHX BEIIECTB M WX MPEBPALICHUN; BBISBIATH
B3aUMOCBSI3b ~ XMUMHMYECKMX 3HAaHMM C  TOHATHUSAMU U
MIPEACTABICHUSAMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh UCMOJIb30BATh HANMEHOBAHUS XUMUYECKUX COCIUHEHUI
ME¥KIYHAapOAHOTO COK3a TEOPETUYECKON M MPUKIATHON XUMHUH
U TpUBHAJIbHBIE Ha3BaHUS BaXHEMIIUX BeEIIECTB (ITUJICH,
alleTuiIeH, IHLepuH, GpeHon, GopMmanbaerul, yKCycHas KHCIoTa,
[JIMUWH, YrapHbId ra3, YIJIEKUCIbIA a3, aMMHUaK, ranieHas
W3BECTh, HETallleHas W3BECTh, MHUThEBasg COJAA U JPYIHX),
COCTaBIAATH  (POPMYIBI HEOPraHMYECKUX W  OPraHUYEeCKUX
BEIIECTB, YpPAaBHEHHS XHMHUYECKUX pEaKlud, OOBACHATH HX
CMBICII; TOATBEPKAATh XapaKTepHble XWMHUUYECKHE CBOWMCTBA
BEILIECTB COOTBETCTBYIOUIMMHU JKCIEPUMEHTAMH W 3alHUCSIMHU
YpPaBHEHUN XMMHUYECKUX PEAKIUN;

- yMeTb YCTaHaBIIMBaThb MPUHALIECKHOCTh  H3YYEHHBIX
HEOPraHWYECKUX M OPraHMYECKHUX BEIIECTB K OIPEACIICHHBIM
KJIaccaM M TpyniaM COECIMHEHUH, XapaKTEpU30BaTh UX COCTaB U
BOXHEHIIME CBOWCTBA; OMPENECHATh BUAbl XMMHUYECKHUX CBSI3EH
(xoBalleHTHAsi, MOHHAs, MeTaJJIM4ecKasi, BOJOPOJIHAS), THUIIBI
KPUCTAINIMYECKUX  PEHIeTOK  BEHIeCTB;  KJIacCH(UIIUPOBATH
XAMHUYECKHE PEAKIINH;

- chopMHpOBaTh TIPEACTABJICHHUSI: O MaTEPUATHHOM E€IUHCTBE
MHPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJICHUM IIPUPOBL; O
MECTE€ U 3HAYEHUU XUMHUHM B CHCTEME €CTECTBEHHBIX HAyK U €€
poJin B OOECIIEYCHHH YCTOMYMBOTO PA3BUTHSI YEIIOBEUYECTBA: B
peIeHrH PoOJIEM IKOJIOTHIECKOM, IHEPTETUIECKON 1 MTUIIEBON
0€30macHOCTH, B PAa3BUTHH MEIWIIMHBI, CO3JaHUH HOBBIX
MaTepUaIoB, HOBBIX HICTOYHUKOB SHEPTUH, B 00ECTICUeHUN
PaIMOHAIBHOTO MPUPOJIONOJIB30BAHUS, B (DOPMUPOBAHUHT




MHUPOBO33pEHUsI U OOWIEeH KyIbTypbl 4YEJIOBEKa, a TaKke
JKOJIOTUYECKU OOOCHOBAHHOI'O OTHOILICHUS K CBOEMY 310POBBIO
U IIPUPOJHON Cpene;

- BJIQZIETh CUCTEMON XMMHUYECKUX 3HAHHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATalOIIME TOHATUS (JOMOJHUTEIBHO K CHCTEME

NOHATHM  0a30BOro  ypoBHSI) - M30TOIBL, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSHHE aToMa, T'HOpHIM3alus aTOMHBIX
opOutaneit, xumudeckas cBsa3b (" " w "', KpaTHbIE CBS3M),

MOJIIpHAsl KOHIIGHTpAalusl, CTPYKTypHas ¢GopmMmyna, H30Mepus
(cTpykTypHasi, reoMerpuueckas (LUC-TPAHC-U30MEPHS), THUIIBI
XAMUYECKHX peakiuil (TOMO- M TeTepOreHHBbIC, OOpaTHMbIE U
HeoOpaTUMbIe), pacTBOPHI (MCTHHHHBIC, IHUCIIEPCHBIC CHCTEMBI),
KPUCTAIJIOTUAPATHI,  CTEMEeHb  JUCCOLMAIIMM,  AJIEKTPOJIU3,
KPEKUHT, PU(POPMHHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHWSA, JIKAIIWE B OCHOBE TOHUMAHHS
OPUYMHHOCTH W CHCTEMHOCTH  XUMHYECKUX  SIBIICHHIA,
COBpPEMEHHbIE TPEJCTABICHUS O CTPOSGHUU BelIecTBa Ha
aTOMHOM, MOJIGKYJISIPHOM ©  HAJMOJEKYJISIPHOM YPOBHSIX;
MPEJICTaBICHUsT O  MEXaHM3MaX  XHUMHUYECKUX  PEaKIluii,
TEPMOJMHAMHUYECKUX W KHUHETHYECKHX 3aKOHOMEPHOCTSIX UX
NPOTEKaHHWs, O XUMHUYECKOM pPaBHOBECHH, JUCIIEPCHBIX
cucreMax, (pakTOJIOrMYecKHe CBEJIEHUS O CBOMCTBAX, COCTaBe,
NOJy4eHHH U Oe30MacHOM  MHCIOJb30BaHMM  BaXKHEMIINX
HEOPraHMYeCKUX U OpraHMYecKUX BeIIeCTB B OBITY U
NPAaKTUYECKOH JeSITETBHOCTH 4YEJIOBeKa; OOMMX HayYHBIX
NPUHIUIIAX ~ XUMHYECKOTO  TPOW3BOACTBa (Ha  TpHUMepe
NPOM3BOJICTBA  CEPHOM  KUCIOTHI, aMMMaKa, METaHOJa,
nepepaboTku HeDTH);

- YMETh TPOBOJUTH PACUYETHl MO XHUMHUYECKUM GopMylaM U
YpaBHEHHMSIM  XHMHYECKHX PpEaKIuil C  HCIOJIb30BaHUEM
¢u3nueckux BeNWYMH (Macchl, oObeMa Ta30B, KOJMYECTBA
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BELIECTBA), XapaKTEPU3YIOIIMUX BEIIECTBA C KOJINYECTBEHHON

CTOPOHBI: pacueTbl 0 HAXOXKICHHUIO XUMHUYECKOW (OpMyIIbl
BEIIIECTBA; pacyeTbl Macchl (00beMa, KOJIMYECTBA BEILECTBA)
NpOAYyKTa peakUHH, €CIU OAHO M3 HMCXOJHBIX BEIISCTB JAaHO B
BHJIE pacTBOpa €  ONpPEACIICHHOM  MacCoBOM  JI0OJeH
pPAcTBOPEHHOI'O BELIECTBA MJIM JIaHO B U30BITKE (MMeeT
IPUMECH); PAcyeThl MaccoBOM MM OOBEMHOH [OJM BBIXOAA
IPOAYKTa pEaKIMM; pacyeTbl TEIUIOBOro H(PQeKTa peaxuui,
00BEMHEIX OTHOIICHUI I'a30B;

= YMCTb BBIABJIATL XapaKTCPHBLIC IMPU3HAKHM W B3aMMOCBA3b
W3YYEHHBIX IMOHATUH, NPUMEHATH COOTBETCTBYIOLIME IMOHITHS
IIPU  OIMCAaHUHU CTPOCHUS U CBOWCTB HEOPraHMYECKUX U
OpraHu4YeCKuX BCIIECTB U HX npeBpameHHﬁ; BBIABIIATD
B3alMOCBA3b XUMHNYCCKHUX 3HAaHUH C IIOHATUAMU u
IPEJCTaBICHUAMHU JAPYIHX NPEAMETOB Juid 0ojee OCO3HAHHOIO
IOHUMAaHMS U OOBSICHEHHsI CYLIHOCTH MaTepUalIbHOIO €IMHCTBA
MHpa; HCIOJIB30BATh CHUCTCMHBIC XWUMHWYCCKUC 3HAHUA [JIA
OOBSICHEHUS W  TNPOTHO3UPOBAHHUS  SIBICHUH, HMEIOLIUX
€CTECTBEHHOHAYUYHYIO IPUPOY;

- YMETH UCNOJIb30BaTh HAMMEHOBAHNS XUMUYECKUX COCIMHEHUN
MEKIYHAPOAHOTO COK3a TEOPETUYECKON M MPUKIATHON XUMHUH
N TPUBUAJIBHBIC Ha3BaAHUA BCIICCTB, OTHOCAINIUXCA K NU3YUYCHHBIM
KJlacCaM OpraHMYECKUX W HEOPraHWYECKUX COEAVHECHMI;
UCIIOJIb30BaTh XMMHMYECKYK) CHUMBOJIUKY Ul COCTaBJICHHUS
dopMyn  HEOpPraHMYECKHMX  BEIECTB, MOJEKYISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTBIX, COKpAIIEHHbIX U CKEJETHBIX)
dbopMynl OpraHMYECKMX BELIECTB; COCTaBISATh YypaBHEHUS
XUMHMUYECKUX  PEaKUUil W PacKpblBaTb UX  CYLIHOCTB:
OKHCJIUTEIBHO- BOCCTAHOBUTEIBHBIX pEAKUUN IOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHca 3THX pPeaKlIMi; peakiui
HOHHOTI'O oOMeHa myTeM COCTAaBJICHHU S nux IIOJIHBIX n
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COKpAILICHHBIX NOHHBIX YPAaBHEHU; peaKIui
peakuuii

THIPOJIH3a,
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KOMILJIEKCOOOpa3oBaHusi (HAa TMpHUMEpPEe T'HIPOKCOKOMIUIEKCOB
LIMHKA U QJIOMHHHUS); IOATBEPAKAATh XapaKTEPHbIE XUMHUECKHE
CBOICTBA BEILIECTB COOTBETCTBYIOLIUMH 3SKCIEPUMEHTaAMH U
3alACAMH YPABHEHUN XUMUYECKUX PEaKLUM;

- YMeTb KJIaCCU(UIMPOBATH HEOPraHUYECKUE M OpPraHU4YecKue
BEIIECTBA M XUMHUYECKUE PEAKIMH, CaMOCTOSTEILHO BHIOMPATH
OCHOBaHMA M KpUTEpUH IS KJIacCU(UKAUHM HM3ydaeMbIX
XMMUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB U BaKHEUIINE
CBOICTBA BEILECTB, PUHAIJIECKAIINX K ONPEAEICHHBIM KlaccaM
U TpylmaM COeAUHEHHM (IpOCThle BEIIECTBA, OKCH/IBI,
THIPOKCUBI, COJH; YTIEBOJOPOJBI, MPOCTHIE APHUPHI, CIUPTHL,
(eHobI, anbAeruibl, KETOHbI, KAPOOHOBBIE KUCIOTHI, CIOXKHbBIE
3(QUpBI, KUPBI, YIJIEBOAbI, AMUHBI, AMHHOKHUCIOTBHI, OEJKH);
IIPUMEHATh 3HAaHHA O COCTaBE M CBOMCTBaxX BELIECTB JUIS
AKCIIEPUMEHTAJIbHOW  IPOBEPKM  TUIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH IPOTEKaHUs XUMHUYECKHX pEaKuuid U
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHUS;

- YMETb MNOATBEPKIaTh Ha KOHKPETHBIX IPUMEpPAX XapakTep
3aBHCHUMOCTH  PEaKIIMOHHOM  CIIOCOOHOCTH  OpraHM4eCcKHX
COEJIMHEHUHN OT KPaTHOCTH M TUIA KOBaJIEHTHOU cBsi3u (" " m
""), B3aMMHOT'O BJIMSIHMSI aTOMOB U TPYIIII aTOMOB B MOJIEKYJIAX;
a TakXke 0T 0COOEHHOCTEH peanu3alMy pa3IuYHbIX MEXaHU3MOB
IIPOTEKAHUs PEaKLINM;

- YMEThb XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30Y>KICHHOM COCTOSIHUM) U MOHOB XMMMYECKHX
anemeHToB 1 - 4 mepuonos Ilepmonmueckoir cucremsr JI.1.
MenneneeBa M HX BAJIEHTHBIE BO3MOXXHOCTH, HCIIOJIB3Ys
nousatus  "'s", "p", "d-anexTpoHHbIE" opbuTanu,
SHEpreTHYecKue YPOBHU; OOBACHATH 3aKOHOMEPHOCTHU
WU3MEHEHHUS CBOMCTB XUMUYECKUX

AJIEMEHTOB M 00pa3yeMbIX UMH COEAMHEHUH 0 NMepHoJaM U
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rpymnmnam;

K 02. Ucnonp3oBath
COBpPEMEHHBIE
CpezcTBa MOUCKa,
aHaM3a u
HUHTEPIPETAINH
uHpOpMaLUU U
nH(OpPMAIMOHHBIC
TEXHOJIOTUH TSI
BBINOJIHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSATeIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NIO3HAHUS:

- c(hOpPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HayKd U OOLIECTBEHHOMH
IIPAKTHKH, OCHOBaHHOTO Ha Jajore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa B
IIOJIMKYJIETYPHOM MHUPE;

- COBEPILICHCTBOBAHUE SA3BIKOBOM M YUTATEIbCKOM KYJIbTYpBI
KaK CpPEACTBA B3aUMOJECHCTBUSA MEXIYy JIOJbMHU M IO3HAHUSA
MHpa;

- OCO3HAaHHE LIEHHOCTH HAY4YHOM JEATEIBHOCTH, TOTOBHOCTh

OCYILECTBIISATh IPOEKTHYIO u HCCIIE/I0BATEIbCKYIO
JeSITeIbHOCTh HHAUBUYAIbHO U B TPYIIIIE;
Osgiagenue YHHBEPCAJIbLHBIMH y4eOHBIMU

NO3HABATEJILHLIMHY JAeiCTBUSIMM:

B) pabora ¢ undgopmanmeii:

- BIQJIETh ~ HaBBIKAMHM  TONY4YeHHS  HWHPOpPMALUU W3
NCTOYHUKOB paSHI)IX THUIIOB, CaMOCTOSATCIBHO OCYHIGCTBJ'IHTB
MOWCK, AaHallu3, CHCTEMAaTH3alMi0 M  HHTEPIpPETAIUI0
uH(pOpPMaIIUU PA3INYHBIX BUIOB U (OPM MPEACTABICHUS;

- CcO3JlaBaTh TEKCThl B pa3W4yHBIX (opMarax C Y4ETOM
Ha3HaueHUs MHGOPMAIMKM W IICJICBOW ayJAWTOPUH, BbIOMpas
ONTUMATBHYIO (OPMY IIPEICTABICHUS U BU3YyaTH3aIUH;

- OIIEHUBATH JJOCTOBEPHOCTb, IESTHTUMHOCTh HH(POpPMAIUH, €€
COOTBCTCTBUC HpaBOBBIM nu MOpaJ'II)HO-BTI/ILICCKI/IM HOpMaM;

- HCIIOJIb30BATh CpencTBa MH(OPMAIIMOHHBIX 51
KOMMYHI/IKaHI/IOHHI)IX TCXHOJ’IOFI/II\/'I B peH_IeHI/II/I KOTHUTHUBHBIX,
KOMMyHI/IKaTI/IBHI)IX nu OpFaHI/ISaHI/IOHHI)IX 3a1a4 C
COOTIOIEHNEM TpeboBaHMI IPTOHOMUKH, TEXHUKHA
0e30MacHOCTH, TUTHEHBI, PecypcocOepeKeHusi, MPaBOBbIX U
THYECKUX HOPM, HOPM

- YMETh IUTAHUPOBATh M BBIMIOJIHATh XUMHUECKUI SKCIIEPUMEHT
(mpeBpalleHusi OpraHMYeCKUX BEIIECTB IPU HArpeBaHMHU,
NOJyYeHHUE JTUJIEHA U M3y4YEHHE €ro CBOMICTB, KauyeCTBEHHbIE
peakuuu Ha albJAErujbl, Kpaxmal, YKCYCHYIO KHUCIOTY;
JleHaTypauusi O€JIKOB IpU HAarpeBaHUM, LBETHBIE pPEAKIUU
OENKOB; TPOBOAWTH PEAKIMM HOHHOTO OOMEHa, OMpEIeNATh
Cpelly BOAHBIX pacTBOPOB, KAYECTBEHHBIE PEAKIIMU Ha Cyab(aT-,
KapOOHAT- M XJIOPUJA- AHHUOHBI, HA KaTMOH aMMOHHS; pPEeLIaTh
OKCIIEpUMEHTAJIbHBIE 3a7aun 1o TemMaM "Mertamisl"  u
"Hemetannbl") B COOTBETCTBUM C IHpaBUJIAMH  TEXHHUKHU
0e30macHOCTH MpHU 0OpallleHUH C BEIECTBaMH U J1JaOOpaTOPHBIM
000OpyIOBaHUEM; MPEJICTABIATh PE3yJAbTATHl  XMMHUYECKOI'O
JKCIEpUMEHTa B (popMe 3amucHu ypaBHEHUH COOTBETCTBYIOIIMX
peakumii W (GOPMYIHPOBATH BBIBOABI HAa OCHOBE OTHX
pe3yJIbTaTOB;

- YyMETh aHaJIM3UPOBATh XUMUYECKYIO uH(pOpMalHUIO,
MOJy4aeMyl0 M3 pa3HbIX MHCTOYHHMKOB (CpPEICTB MacCOBOM
nH(popmanuu, cetb UHTEpHET U Apyrue);

- BJIAZIETh OCHOBHBIMM METOJaMH HAay4yHOTO MO3HAHUS BEIIECTB
M XUMUYECKHMX  siBIeHUH  (HaOmiofeHue,  HM3MepeHHe,
AKCIIEPUMEHT, MOJICTTMPOBAHHUE);

- yMeTb TPOBOJUTH PACYETHl MO XMMHUYECKUM (GOpMyiaM |
YPaBHEHHUSIM  XHMHUYECKHX peakUuil C  HCIOJIb30BaHUEM
¢u3nUecKux  BEIMYMH, XapaKTepU3YIOLIMX  BellecTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0Obema (HOpMaJbHbIE
yCIIOBUSI) Ta30B, KOJMYECTBAa  BEIIECTBA;  HCIOJIb30BAaTh
CHUCTEMHbIE XMMMYECKHE 3HAHMA JUIsl TPUHATHA pEIIeHUH B
KOHKPETHBIX KM3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BELIECTBAMHU
U UX

PUMEHEHUEM;
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nH()OPMAIMOHHON 0€30MTaCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3alIUTH HHPOpPMAIIHH,
nH(OPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH,

- YMEThb  CAMOCTOSITEJIbHO  IUIAHUPOBaTb W IPOBOAUTH
XUMUYECKUA SKCHEPUMEHT (TOJydYeHHEe M HM3YYCHHE CBOMCTB
HEOPraHWYECKUX M OPraHMYECKHUX BEIIECTB, KAau€CTBECHHbBIC
peakuuu YIJIEBOJIOPOAOB Pa3IMYHbIX KJIacCOB u
KUCJIOPOACOAEPKAIMX  OPraHUYECKUX  BEIIECTB, PELICHUE
AKCIEPUMEHTAIBHBIX 334 110 PACTIO3HABAHUIO HEOPTAHUYECKUX
1 OPraHUYECKHX BEIIECTB) C COOIOCHUEM MTPaBUII OE30IIaCHOTO
oOpaleHus ¢ BelIecTBaMU M JJaOOpPaTOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh €M  HUCCIEAOBaHUS, MPEAOCTaBIATH B
paznuyHOi (hopMe pe3yNbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U
OIICHUBATh UX JOCTOBEPHOCTD;

- YME€Tb OCYILIECTBIIATH LI€JICHANPABIECHHbBIN MOUCK XUMHYECKOU
uH(pOpMalM B Pa3IUYHBIX HMCTOYHUKAX (HAydHas W y4eOHO-
Hay4yHas JMTEepaTypa, CpPeACTBa MacCOBOW HWH(OpPMAIUH, CETh
WuTepHeT u Apyrue), KpUTUYECKH aHATU3UPOBATh XUMHUYECKYIO
nHpopmanuo, TmepepabaTbiBaTh €€ M HCIOJb30BaTh B
COOTBETCTBUU C MOCTABJICHHON y4eOHOI 3a1aueii;

- BJIQJIETh CHUCTEMOM 3HAHHK O METOJAaX HAYYHOTO MO3HAHUS
SIBJIEHUW TIPUPOJBI, UCIIOIB3YyEMBIX B €CTECTBEHHBIX HAyKax M
YMEHMUSMU NPUMEHATh OTU 3HAHUS NPU DKCIEPUMEHTAIBHOM
HCCIICAOBAHUN BEIIECTB M IS OOBICHEHHUS XHUMHYECKUX
SBJICHUM, HWMEIOIMHUX MECTO B NPHUPOJE MPAKTUYECKOUN
JIESATCILHOCTH YSJIOBEKA M B IOBCEIHEBHOM JKU3HH;
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OK 04. O¢ddexruBHO
B3aHMOJICHCTBOBATh
1 paboTath B
KOJUICKTUBE U
KOMaHe

- TOTOBHOCTb K CaMOpa3BUTHIO, CaMOCTOSITEIIbHOCTH
U CaMOOIIPE/IEIICHUIO;
-OBJIa/ICHUE HaBbIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,
MIPOEKTHOM U COLIMATIBbHOM JAEATEIbHOCTH;
OBnanenue YHUBEPCAJIbHBIMHA
KOMMYHHKATUBHBIMH AeHCTBUSAMMU:
0) coBMeCcTHasi 1eATeJIbHOCThD!

- YMETh TUIAHUPOBATH M BBHITIOJIHATH XUMHUYECKHA IKCIEPUMEHT
(mpeBpaieHusi OpPraHWYECKUX BEIIECTB IMPH HATPEBAHHH,
MOJIyYeHUE JTHJIEHA W HM3yYEHUE €ro CBOWMCTB, KaueCTBEHHBIC
peakiMM Ha aIbJCTH/ABI, KpaxMal, VYKCYCHYIO KHCJIOTY;
JeHaTypanuss O€JIKOB TpU HarpeBaHWH, IIBETHBIC PEaKIMU
OENKOB; TPOBOAWTH PEAKIMM HOHHOTO OOMEHa, OMpEICINATh
Cpelly BOJHBIX PacTBOPOB, KAUECTBEHHBIC PEaKIMK Ha CyIb(art-,
KapOOHAT- M XJIOPU-AaHWOHBI, HA KAaTUOH aMMOHWs, peIIaTh
IKCIICPUMEHTAJIbHBIC 3a/1a91

- TOHUMAaThb M HCIOJb30BaTh NPEUMYIIECTBA KOMaHIAHON H
MHAUBUAYaJIbHON paboThI;

- IPUHUMATh LEH COBMECTHOM JESATEIIBHOCTH,
OpraHu30BBIBATH W KOOPAMHMPOBATH JCHUCTBHA IO €€
JOCTH)KCHHMIO: COCTABJIATh IUIAH JCUCTBUHM, PpacIpeacisaTh
pOJIM C YYETOM MHEHHUH y4aCTHUKOB OOCYX/JaTh PE3yJIbTaThl
COBMECTHOH paboThl;

- KOOPIMHUPOBaTb U  BBINOJHATH pabOTy B  YCIOBUSAX
peanbHOrO, BUPTYaAJIBHOTO 51 KOMOMHHMPOBAHHOTO
B3aMMOJECICTBUS;

- OCYLIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B
pPa3JIMYHBIX  CHUTyalusX, HPOSABIATbH  TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATUBHBIM

Osgi1aieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH
AeCTBUSIMU: ) MPUHSTHE ceds M APYTUX JIO/Aei:

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JIOJEH npu
aHAJIN3€ PE3yJIbTATOB JIEATENBHOCTH;

- IpU3HaBaTh CBOE MIPABO U MPABO APYTUX JIOJEH Ha OMINOKY;
- pa3BHBaTh CIOCOOHOCTh MOHUMATh MHP C MMO3ULMU

JIPYTOro 4eJI0BEKa,;

mo temam "Mertamiel" uw "Hemeramiwsl') B COOTBETCTBUHU C
MpaBWJIaMA TEXHUKA O€30MaCHOCTH TIpH  OOpamIeHuu ¢
BEIIECTBAMH M JIA0OPATOPHBIM O00OPYIOBAaHHEM; IPEICTABISATh
pe3ynbTaThl XUMHUYECKOI0 OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX peakuuid u (HOpMyJIHUpOBAThH
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

-yMeThb ~ CaMOCTOSATEJIbHO  IUIAaHUpPOBaTb U  IPOBOAUTH
XUMHUYECKUNA SKCIEPUMEHT (IIOJlyY€HUE M M3yYEHUE CBOWCTB
HEOPraHMYECKUX W OPraHMYECKUX BEIIECTB, KAYECTBEHHBIC
peakuuu YIJIEBOJOPOIOB pa3IM4HbIX KJIACCOB u
KHCIIOPOJICOAEPKAIUX ~ OPraHMYECKUX  BEIECTB, PpEIICHUE
AKCIIEPUMEHTAJIbHBIX 3334 10 PacliO3HABAHUIO HEOPTaHUYECKUX
Y OpPraHMYECKUX BEIIECTB) C COOIIOACHUEM MTPaBUl 0€30I1aCHOTIO
oOpalleHns C BEIeCTBAMM M JIaOOpaTOPHBIM 000PYAOBaHHEM,
dbopMynupoBaTh L€IM  HMCCIENOBaHMSA, MPENOCTaBIATh B
pasnu4yHOl (opMe pe3ynbTaThl IKCIIEPUMEHTA, aHATU3UPOBATh U
OILICHUBATh UX JIOCTOBEPHOCTH;
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OK 07.
CopnelicTBOBaTh
COXPaHEHHIO
OKpYIKarolien cpejipl,
pecypcocOepeReHHUIO,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIUITBI
OCpEIKITUBOTO
MIPOU3BOJICTBA,

3P PEKTHBHO
JIECTBOBAThH B

B 06.1acTH 3K010rH4€CKOT0 BOCIIUTAHMS S

- c(OPMHUPOBAHHOCTDH IKOJOTUUECKON KYJIbTYphl, IOHUMaHHE
IIPOLIECCOB
COCTOSTHUE TPUPOJHOW U COLUMAIBHOW CpEeIbl, OCO3HAHUE

BIMSHHUS  COLUAJIBbHO-3KOHOMMYECKHUX Ha
17100aIbHOTO XapakTepa HKOJIOTMUECKUX MpodieM;

- IJJAHUPOBAHUE U OCYILECTBIICHUE ICUCTBUI B OKPYKAOLIEH
Cpelle Ha OCHOBE 3HAHUA LEJIeH YCTOMYMBOTO DPAa3BUTHUSA
4eJI0BEUECTBA;

AKTMBHOEC  HEIpUATHE  JICUCTBUH,
OKpYKaroIleH cpese;

= YMCHHEC IPOIHO3UPOBATH He6HaFOHpI/I$ITHBIe 9KOJIOIHYCCKUC

MMPHUHOCAIINX Bpca

MOCJIEACTBUS MPEANPUHUMAEMBIX AEHCTBUM, MPEAOTBPAILATH
HX;

- ¢(OpMHUPOBATH MPEACTABICHUS: O XUMUYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMHUU B ITO3HAHUU
SBIIGHUN TPHUPOABI, B (POPMHUPOBAHUM MBILUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM
JJIA pemicHuAd MPAKTUYCCKUX
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U TMPUPOTHOU
cpene;

- yMeTb COOJII0/aTh MpaBUjia HKOJIOTMUYECKU LIeTIeCO00pa3HOTo

3aaad n OKOJIOTHYCCKH

NOBEJCHUS B OBITY W TPYIAOBOM MAEATENBHOCTH B LEJAX
COXPAaHEHHsI CBOETO 3J0POBbsI M OKPYXAIOIIEH INPUPOIHON
Cpellbl;  YYHUTBIBATh BO3JICHCTBUS HA KUBBIC
OpraHM3MBbl  OIIPENEICHHBIX IIOHUMas
IIOKa3aTelsl NPeAeIbHON JOIYCTUMON KOHIEHTPALlUY;

OIIaCHOCTB

BCIICCTB, CMBICI

YpE3BbIYANHBI
X CUTyalHUsX

- paclIMpeHHEe  OIbITa
AKOJIOTMYECKOW HAIPaBJIECHHOCTH;
- OBJIaJICHUE HaBBIKaMU y4eOHO-HCCIIeIOBATEIHCKOM, IPOSKTHON

M COLIMAJILHON IeATENHHOCTH,

JACATCIIBHOCTH

- YMCTb M[POrHOo3upoBaTb, AHAJIM3UPOBATHL W OLCHHUBATL C
HO3PII.[PII>1 DKOJIOTHYECKOH 0€30I1aCHOCTH IIOCJICACTBHA OBITOBOM
u HpOHSBOﬂCTBeHHOﬁ JCATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM C

nepepabOTKON BEIIECTB; UCIIOIB30BATh MOJYUYCHHbBIC 3HAHUS IS

NPUHATHS TPAMOTHBIX pEHIeHMH NpobiieM B CHUTyalusx,
CBSI3aHHBIX C XUMUEH;

-YyMETb OCO3HABaTb OINACHOCTb BO3JEUCTBHUSA Ha JKUBBIC
OpTraHHU3MBbI OIPECACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
[IOKa3aTessl IPEeNeNbHOM  JONMYyCTUMOW  KOHUEHTpaluu, |
NOSCHATH  HA  IpUMepax  CIOCOObl  yYMEHBIIEHUS U

MpeaoTBPAIICHUA UX BPpCAHOT'O BO3JCHCTBHUS Ha
OpTraHu3M 4YCJIOBCKaA.
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Bunnl negrenpHoCTH

HpO(i)CCCI/IOHaJIBHBIe KOMIICTCHIIMH, COOTBCTCTBYIOIIUC BUIaM ACATCIIbHOCTU

1

2

BEJICHHE TEXHOJOTHYECKOro Mpolecca
IPOM3BOJICTBA XJ1eba,
XJ1€000yT0OUHBIX, MAKAPOHHBIX 1
KOHJIMUTEPCKUX M3AEIHUI Ha
ABTOMATHU3UPOBAHHBIX
TEXHOJIOTHYECKUX JIMHUSIX

[IK 1.1. OcyuiecTBiATh TEXHUYECKOE 00CTYKUBAHUE TEXHOJIOTMUECKOTO 000pYyI0BaHUS JIsl IPOU3BOACTBA
MPOJYKTOB MUTAHUS U3 PACTUTEILHOIO ChIPbsi B COOTBETCTBHH C SKCIUTYaTAllMOHHOM IOKYMEHTAILIUEH.

[1K 1.2. BBINOAHATH TEXHOJOTHYECKHE ONEPALIMHU IO TPOU3BOJICTBY XJie0a, X1e000yI0UHbIX, MAKAPOHHBIX U
KOHJIUTEPCKUX U3JIETTUN B COOTBETCTBUH C TEXHOJIOTMYECKUMU UHCTPYKIUSIMH.

OpTraHU3aIMOHHO-TEXHOJOTHYECKOe
obecrieueHue Mpon3BOICTBA XJjie0a,
xJ1€000yIOUHBIX, MAKAPOHHBIX U
KOHAWTEPCKUX H3JICTHI Ha
ABTOMATHU3HPOBAHHBIX
TEXHOJOTHYECKUX JTUHUIX

IIK 2.1. OcyuiecTBiATh OpraHU3aMOHHOE 00eCcIIeYeHUE MPOU3BOACTBA MTPOYKTOB MUTAHUS U3 PACTUTEIILHOTO
CBhIPbSl HA aBTOMATU3UPOBAHHBIX TEXHOJIOTHMYECKUX JIMHUSX.

[1K 2.2. OcymiecTBiATh TEXHOJIOTHUECKOE OOecTieueHne Mpon3BOACTBa Xjie0a, X1e000yI0UHbIX, MAKAPOHHBIX U
KOHAUTEPCKUX U3IECTUM.

71a00paTOPHBIA KOHTPOJIb KA4eCTBa U
0€30MacCHOCTH ChIPbS,
nonypabpuKaToB ¥ TOTOBOM
IPOAYKIIMH B ITPOIECCE POU3BOJICTBA
MPOJYKTOB MUTAHUS U3
PaCTUTEIEHOTO CHIPHSI

1K 3.1. [IpoBOIUTH OpraHU3aMOHHO-TEXHUYCCKHE MEPOTIPUATHS JIsi 00SCIICUCHUS JIA0OPATOPHOTO KOHTPOJIS
KadecTBa M 0€30IaCHOCTH CHIPHS, MOTY(HaOpUKATOB U TOTOBOM MPOAYKIIMU B TIPOIIECCE MPOU3BOJICTBA IIPOTYKTOB
MUTAHUS U3 PACTUTEIBHOTO CHIPHSI.

1K 3.2. IIpoBoauTh 1a00paTOPHBIC UCCIICTIOBAHUS Ka4eCTBa U O€30MMACHOCTH CHIPhS, TT0Iy()aOpPHUKAaTOB H TOTOBOM
MIPOYKIIMH B MPOIIecce MPOU3BOCTBA MPOTYKTOB MUTAHUS U3 PACTUTEIHHOTO CHIPHSI.

obecrnieueHne AesITeTbHOCTU
CTPYKTYPHOTO TIO/Ipa3/ieNICHUS

IIK 4.1. IInaHnpoBaTh OCHOBHBIE ITOKA3aTEIN POU3BOACTBEHHOTO MpoIiecca

[1IK 4.2. IInanupoBath BbIOJHEHUE paOOT UCTIOTHUTEIIMU

I1K 4.3. Opranu3oBbIBaTh padOTy TPYAOBOTO KOJJIEKTUBA

I1K 4.4. KoHTponnpoBaTh X0/l M OLEHUBATh PE3YyNbTAaThl padOThI TPYAOBOI'O KOJJIEKTHBA
[IK 4.5. BecTu yu€THO-OTUETHYIO JOKYMEHTALIUIO
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B pamkax mporpaMmbl y4eOHOTO IpeameTa oO0ydaronuMucs ocBanBaroTcsi JnuHocTHeie (JIP), metanpeamernsie (MP) u npeaMetHbie
pe3ynbTaThl 6a30BOTO U yriayoiaeHHoro ypoBHe# (I1P6) B cooTBeTcTBHU ¢ TpeboBarmsimu OI'OC cpemnero o61ero oopa3oBaHusl.

Koasbt IInanupyemMble pe3yJbTaThl 0CBOCHHS JUCHUIIHHBI BKIKYAIOT

JIP 01 YYBCTBO TOpAOCTH M YBAXCHUA K HUCTOPHU U JOCTUKCHHAM OTEYCCTBCHHON XHUMHYECKOM HAayKH; XUMHUYCCKU I'PaMOTHOC IMOBCACHHC B
HpO(l)CCCHOHaHBHOﬁ JACATCIIBHOCTH U B 6I)ITy pu O6paH_IeHI/II/I C XUMUYECKNMHU BEIIECCTBAMU, MaTCpHaIaMU U ITPOLECCaAMU,

JIP 02 TOTOBHOCTH K MPOJOJDKCHHIO 00pa30BaHUs M MOBBIMICHUS KBAUIM(UKAUN B N30paHHON MPO(ECCHOHANTBHON NesTEIbHOCTH U 00bEKTUBHOE
OCO3HAHUE POJIU XMMUYECKUX KOMIIETEHIIUN B 9TOM,;

JIP 03 YMEHHUE HCIOJIb30BaTh JOCTHXKEHHMS COBPEMEHHOM XHMMHYECKOH HAyKM M XHMHUYECKHUX TEXHOJOTMH /I MOBBIIIEHUS COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO PAa3BUTHUS B BRIOPAHHOH NMPO(ecCHOHATLHON AEITETbHOCTH;

MP 01 UCIOJIb30BAaHUE DPA3JIMYHBIX BUAOB I103HABATEIbHON JEATENBHOCTH U OCHOBHBIX HHTEJUIEKTYaJbHBIX OINEpalui (IIOCTAaHOBKM 3ajaud,
(GopMyIupOBaHUs TUIIOTE3, aHAIM3a U CHUHTE3a, CPAaBHEHHUS, 00OOIIEHUSI, CUCTEMAaTU3allU1, BbISBJICHUS PUYMHHO-CIIE/ICTBEHHBIX CBS3EH,
IIOMCKA AaHaJOoroB, (OPMYJIHMPOBAaHUS BBIBOJIOB) JJIi PpEIICHUS IOCTABJICHHOM 3ajauyd, NPUMEHEHHE OCHOBHBIX METOJOB I1O3HAHMS
(HaOnroieHUsI, HAYYHOTO AKCIIEPUMEHTA) JUIsl U3YUEHUsSl Pa3IMYHbIX CTOPOH XMMHUYECKHUX OOBEKTOB U IPOLECCOB, C KOTOPHIMU BO3HUKAET
HE00XO0/IMMOCTh CTAJIKUBAThCs B IpodeccuoHanbHOl chepe;

MP 02 MCIIOJIb30BaHUE PA3JIMYHBIX UCTOUYHUKOB I MOJyYEHUS! XUMUYECKONM MH(POpMAIMU, YMEHUE OLEHUTh €€ JOCTOBEPHOCTb ISl TOCTUKEHUS
XOPOIUIMX pe3yabTaTOB B MPO(hecCHOHAIBbHOU cdepe;

ITP6 01 c(OPMHPOBAHHOCTh MPEJCTABICHUNA O MECTE€ XUMHUHM B COBPEMEHHOW HAay4HOH KapTHHE MMpa; MOHUMaHHE POJIM XMMHUU B (POPMUPOBAHUU
Kpyro3opa 1 pyHKIIMOHAIbHON I'PaMOTHOCTH Y€JIOBEKa I PEIIEHUs] IPAKTUUECKUX 3ajay;

[1P6 02 BJIQJICHHE OCHOBOIOJATAOIMMU XUMHUYECKUMU MOHSATHSMH, TEOPUSIMH, 3aKOHAMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE I0JIb30BaHUE
XUMHUYECKOU TEPMUHOJIOTUEN U CUMBOJIMKOM;

[1P6 03 BJIQJICHHE OCHOBHBIMH METOJAMHM HAYYHOI'O TIO3HAHMS, MWCIOJNb3yEMbIMH B XHUMHHU: HaONIOJCHUEM, ONHCAaHUEM, W3MEPEHHUEM,
DKCIEPUMEHTOM;

I1P6 04 yMeHue o0pabaThiBaTh, OOBSICHATH PE3yJIbTaThl MPOBEICHHBIX OMBITOB U JI€NaTh BBIBOJABI; TOTOBHOCTh M CIIOCOOHOCTb NMPUMEHSATh METOJIbI
MO3HAHUS MPU PELUICHUH MTPAKTUYECKUX 3a]1aY;

I1P6 05 c(OpPMHPOBAHHOCTh YMEHUS J1aBaTh KOJIMYECTBEHHBIE OLEHKU U TPOU3BOIUTH PACUEThI 10 XUMHUUECKUM (OpMYJiaM U YpaBHEHHIM;

I1P6 06 BJIa/ICHUE TIPABUJIAMU TEXHUKU O€30MaCHOCTH MPH HCIOIb30BAaHUHM XUMHUUECKHUX BEIIECTB;

I1P6 07 c(OpPMHPOBAHHOCTb COOCTBEHHOM MO3MIIMU MO OTHOUICHUIO K XMMUYECKON MH(OpMAINK, TOTy4aeMOi U3 pa3HbIX HCTOYHUKOB.
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JIPB 01 Oco3Haromui cedst rpakIaHMHOM U 3aIIUTHUKOM BEJIMKOM CTpaHbI

JIPB 02 [IposiBRAIOIMK AKTUBHYIO TPaXAAHCKYI0 IO3ULUI0, JIEMOHCTPUPYIOIIHMM IIPUBEPKEHHOCTh IPHUHIMIIAM YECTHOCTH, IOPSJAOYHOCTH,
OTKPBITOCTH, Y)KOHOMHUYECKH aKTUBHBIN U YYaCTBYIOLIMH B CTYyI€HYECKOM M TEPPUTOPHAIIEHOM CaMOYIIPABIECHUH, B TOM YHCIIE HA YCIOBUAX
O0OPOBOJIBUECTBA, TPOAYKTUBHO B3aUMOICHCTBYIOIINN M YYAaCTBYIOUIHHA B AEATEIBHOCTH OOIIECTBEHHBIX OPTaHU3aIHi

JIPB 03 Cobmromaronuii HOpMbI TPABOMOPSIKA, CICAYIOMIUN HIealaM TPaKAaHCKOTO 00IecTBa, oOecredeHus: 0e30MacHOCTH, MpaB M CBOOOJ
rpaxjad Poccun. JlosiabHbIN K ycTaHOBKAM UM IIPOSIBJICHUSAM NPEACTaBUTENEH CYOKYIbTYp, OTIMYAIOIIUN UX OT IPYII C AECTPYKTHUBHBIM U
JIEBUAHTHBIM ITOBeJeHUEM. JIEMOHCTPUPYIOIIMI HENPUATHE U IPEAYNPEKIAIOIMUN COLUAIBHO OIIACHOE IIOBEICHHUE OKPYKAOIIUX

JIPB 04 [TposiBnsAOmUil ¥ JIEMOHCTPUPYIOIINN yBAXKEHHE K JIIOJIM TpyJa, OCO3HAIOUIMM LIEHHOCTh CcOOCTBeHHOro Tpyaa. Crpemsmmiics K
(OopMHPOBAHHUIO B CETEBOM Cpejie IMYHOCTHO U MPO(PECCHOHATBHOTO KOHCTPYKTUBHOI'O «IIU(PPOBOTO CIIEA»

JIPB 05 JleMOHCTpHpYONUil PUBEP)KEHHOCTh K POJHONW KYJIBType, HCTOPHUYECKON MaMATH Ha OCHOBE JIIOOBH K PoanHe, pogHOMY Hapoay, Mayoi
pOJMHE, IPUHATHIO TPAJULIMOHHBIX LIEHHOCTEN MHOIOHALMOHAIILHOIO Hapoja Poccun

JIPB 06 Oco3HaroUMi MPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA; YBAXKAIOLINI COOCTBEHHYIO U UY)KYI0 YHUKAJIBHOCTb B PA3JIMYHBIX CUTYalLlUsX,
BO Bcex (hopMax M BUAAX IESATEITHHOCTH.

JIPB 07 CoOmroparonuii ¥ mponaraHAMpYOLIIMA TpaBuiia 370pOBOro U 0Oe3omacHoro obOpa3za JKU3HH, CHOPTa; MpeAynpexAaronmi ambo

[IPEOA0JIEBAOIINI 3aBUCUMOCTH OT aJIKOroJisd, Ta0aKa, ICUXOAKTUBHBIX BEILIECTB, a3apTHHIX UTP U T.A. COXpaHAIOMUN MCUXOJIOTHYECKYIO
YCTOWUYHUBOCTb B CUTYaTUBHO CJIOYKHBIX MJIM CTPEMUTEIBHO MEHAOIINXCS CUTYalUAX
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2. CTpyKTYypa U coep:KaHue 0011e00pa30oBaTeJIbHOI0 YUeOHOro npeamMera XumMmus

2.1. O0beM y4eOHOTO0 peaAMeTa U BUAbI Y4eOHO0i padoThl

Bup yueOHoii padoThl O0bem B
yacax

O61beM 00pa3oBaTeIbHO MPOrpaMMBbl 133

B T.4.

OcHoBHOE coep:kaHue 101

BT. U..

TeopeTudIecKkoe 00ydIeHue 34

MIPaKTUYECKHUE 3aHITUS 37

B T.4. KOHTPOJIbHBIC PaOOTHI 10

J1a00paTOPHBIE 3aHATHS 20

IIpogeccuonanbHO-OpHMEeHTHPOBAHHOE CO/lep:kaHue (coep:KaHne 39

NMPUKJIAJTHOT0 MOYJIA)

BT. U..

TeopeTndeckoe o0ydyeHue 6

MPaKTUYECKHUE 3aHITHS 16

abopaTOpPHBIE 3aHITHS 10

IIpomexyTouynas arrecranus (3K3aMeH) 2
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2.2, TemaTuveckuii NUIaH U Co/iep:KaHNe YUeOHOTO MpeaMeTa

HaumenoBanue Conep:kanue y4yeOHOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
Pa3/iesioB U TeM JIa0OpaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIAJTHON MOAY.Ib 4acoB KOMIETeH UM
1 2 3 4
OcHoBHOe conep:kaHue
Pa3zgea 1. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOe cogepkaHue 4 OK
01
Crpoenue atomoB | TeopeTnueckoe 00yueHue 2
XUMHYCCKAX CoBpeMeHHast MOJIENIb CTPOCHUS aToMa. JJIEKTpOHHAs KoH(puUrypamus aroma. Kimaccupukanus XuMHIECKIX
SJICMCHTOB 1 3JIEMEHTOB (S-, P-, d-371eMeHThI). BajieHTHBIC 3JIeKTPpOHbI. BalleHTHOCTD. DIeKTpOHHAS MPUPOIa XUMHUUECKON
npupona CBSI3H. DIEKTPOOTpULIATENbHOCTh. KOBaneHTHAsI CBSI3b, €€ Pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs 5
XUMHYECKOM (oOMEeHHBIN U JOHOPHO-aKIeNnTOpHBIN). oHHas ¢Bsi3b. MeTamumueckas cBs3b. BogopoaHas CBs3b.
CBs3U MexcMoneKmepHHe B3aNMOJICHCTBUSL.
N3oTombl, 0CHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMa, TMOpUIU3aliisl aTOMHBIX OpOUTAalIeH.
IpakTuyeckue 3ansiTus Ne 1 2
Pemennie npakTuyeckux 3aJjaHUi Ha COCTABIEHUE IEKTPOHHO-Tpadudeckux GopMy aieMeHToB 1-4
MEPUOJIOB.
Pemenue 3aganuii Ha KCMOJIB30BAHUE XUMUYECKOW CUMBOJIMKY M Ha3BAHUI COEIMHEHHI IO HOMEHKJIAType p
MEKIYHAPOJHOTO COK03a TEOPETUUYECKON U IPUKIIATHOW XUMUHU U TPUBUAJIBHBIX HA3BAHUM U1l COCTaBIICHUS
XUMHUYECKHUX (GOPMYIT IBYXaTOMHBIX COETUHEHUH (OKCUIOB, CYIb()UIOB, TUAPUIIOB U T.1I.) U IPYTHX
HEOPraHWYECKUX COCAMHEHUN OTIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coaepKaHue 2 OK
01
ITepnoguueckuii | Teopernyeckoe o0yueHne OK
02
3aKOH U Ta0JIHIIa
IpakTuyeckne 3ansaTus Ne 2 2
J.. Menneneena
[Tepuonnueckas cucrema xumuueckux 3iueMeHToB .M. Menneneesa. ®uznueckuii cmbici [lepuoanueckoro
3akoHa JI.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTBIX U CJIIOKHBIX BELIECTB B COOTBETCTBUU C MTOJ0KEHUEM XUMHUUECKOTO0 diiemMenTa B [lepruonnueckon 2
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cucteme. MupoBo33peHyeckoe U HayuHoe 3HaueHue [lepunoanueckoro 3akona J[.M. Menneneesa. [Iporuossi
J.N. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX JIEMEHTOB.

Pemenue nmpakTuKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTEpHU3aIlUI0 XUMUUECKHIX
3JIeMEHTOB «MeTaTN4ecKie / HEeMETATUIECKIE CBOMCTBA, dJICKTPOOTPUIIATEIILHOCTh U CPOJICTBO K
3JEKTPOHY XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX JIEKTPOHHBIM CTPOCHUEM U TOJIOKEHUEM B
MEePUOINYECKON cucTeMe Xxumuieckux sneMenToB .M. MenneneeBay.

Pa3znen 2. XumMmuyeckue peakumu

12

Tema 2.1. Tumer
XUMHAYECKHAX
peakiuii

OcHoBHOe coepkaHue

Teopernyeckoe o0yueHue

Krnaccudukanys u TUIBI XUMUYECKUX peaKlUi C yuacTHeM HEOpraHWYeCKuX BellecTB. KoinuecTBeHHbIE
OTHOIIECHHA B XUMHUH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U PACUEThI 110 YPaBHEHUAM
XMMHMUYECKHUX peakuuid. Mosb Kak eJUHMIIA KOJIM4ecTBa BemecTsa. MossipHas Macca. 3aKOHbBI COXpaHEHUS
Macchl M SHEpruu. 3akoH ABoraapo. MosspHblil 00beM ra3oB. OTHOCUTEINbHAS IJIOTHOCTh Fa30B.

Peakiiun koMIuiekcooOpa3oBaHMs ¢ y4acTHEM HEOPraHWYECKUX BELIECTB (Ha MPUMEpe I'MIPOKCOKOMIUIEKCOB
LIUHKA U QITIOMUHUSA).

IIpakTnueckue 3anaTusa Ne 3,4

CocraBnenue ypaBHEHUHN peakIuii COeTMHEHUS, PAa3JIOKEHUS, 3aMEILICHUs, 0OOMEeHa. Y pPaBHEHHS peaKkIuit
TOpEHHs, HOHHOTO OOMEHA, OKUCIIEHUI-BOCCTAHOBJICHUSI.

Pacuer konM4ecTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOTYKTa PEAKIIUU COSTUHEHHSI, €CITH OJHO U3 BEIIECTB JaHO B U30BITKE
W/WIH COAEPKUT MpuMecH. PacyeT MaccoBoi miin 00bEMHOM TOJIM BBIX0/1a TPOAYKTA PEaKIUU COSTUHEHHS
OT TEOPETHUYECKH BO3MOXKHOI0. Pacuer 00beMHBIX OTHOIIEHUH ra3oB. Pacuer macchl (00beM, KOJIHMYECTBO
BELIECTBA) MIPOJYKTa Peakliu, €CJIM OJJTHO U3 BEILECTB JIaHO B BUJIE PACTBOpPA C ONPEAEIEHHON MacCcOBOM
JI0JIel PaCTBOPEHHOI'O BEILIECTBA.

VYpaBHEHHUs OKUCIICHHUSI-BOCCTAHOBIIEHUS. CTeneHb okucaeHusl. OKUCIUTENb U BOCCTAHOBUTENb.
OKHCIUTENbHO- BOCCTAHOBUTEIIbHBIE PEAKIIUU B IPUPO/JIE, TPOU3BOACTBEHHBIX MTpOLIEcCaxX U
KU3ZHEIESATEIbHOCTU OpraHu3MoB. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MOTEeHLIUAN cpenibl. CocTaBiIeHUE U
YpaBHUBAaHHNE OKUCIIUTEIHHO- BOCCTAHOBUTEIBHBIX PEAKITUN METOJO0M AJIEKTPOHHOTO OanaHca. Tunuanbie
HEOpPraHMYECKHUEe OKUCIUTEIN U BOCCTAHOBUTEIH. DJIEKTPOIN3 PACTBOPOB U PACILIABOB COJIEH.

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKA

OcHoBHOe coaepKkaHue

Teopernueckoe o0yueHue

OK 01
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sI JUCCOLIALIUS

TeOpI/IH SHGKTpOHHTI/I‘IeCKOﬁ Jucconuanuu. PeaKI_[I/II/I noHHoro oomena. CocraBiacHue peaKuHﬁ HMOHHOTO

Y MOHHBII 0o0MEHa IIyTeM COCTaBJICHMSI UX MOJHBIX U COKPAILEHHbIX HOHHBIX YpPaBHEHUI.
o0OMeH I'maponns coneil. 3HaueHne ruapoan3a B Ouogoruueckux oOMeHHbIX nporeccax. [lpumenenne ruaponusa B
IIPOMBIIIJIEHHOCTH.
JlaGopaTopHbie 3ansiTust Ne 1 2
JIaboparopHas paboTa «Peakuuu rugposnzar.
HccnenoBanue cpeibl pacCTBOPOB COJIei, 00pa30BaHHBIX CHIIBHBIMU U cJIa0BIMU IPOTOJIUTAMM, U UX pEaKLHi 2
C pacTBOpaMH ILeJI0YM U KapOoHaTa HaTpusi. CocTaBlieHHE PeaKIMid THAPOIIN3a COJIEH.
IIpakTuyeckne 3ansituss Ne S KonTposabHasi padora 1 9
CrpoeHue BeliecTBa U XMMUYECKHE PEaKLIUU.
Pa3nean 3. CTpoeHue ¥ CBOICTBA HEOPTaAaHUYECKUX BelleCTB 22
ema 3.1. OcHoBHOe coaep:xaHue 6 OK
Knaccudukanus Teopernueckoe o0yuenue 2 01
» HOMCHRIIATYpa | [IpenMeT HEOpraHUYECKOW XuMHK. B3anMocBs3b HeopraHudeckux BemectB. Kinaccuduxanus %g
H CTPOCHHEC Heopranuyeckux Bemiects. [IpocTeie u cioxubie BemecTBa. OCHOBHBIE KJIACCHI CIIOYKHBIX BEIIECTB (OKCHIBI,
HCOPTaHNYICCKHU TUIPOKCHIBI, KUCIIOTHI, coJii). HoMeHKIIaTypa 1 Ha3BaHUE HEOPTaHWYECKUX BEUIECTB UCXO/I U3 UX
X BCHICCTB XUMHUYECKOH (OPMYJIbI UM COCTABICHNUE XUMUYECKOH (hOpMYJIIbl UCXO0/1 U3 Ha3BaHMsI BELIECTBA 110
MEXIYHapOAHON WIN TPUBUAILHOW HOMEHKIIATYDE. 5
MexMmonekyisspHble B3aumoaencTeus. Kpucramtornaparel. ArperaTble COCTOSIHHS BELIECTBA.
Kpucrannuueckue u amop¢Hble BemecTBa. TUIbI KPUCTAUNIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIsIpHAs,
MOHHAs1, METAJUTMYEeCKast). 3aBUCUMOCTb (PU3MUYECKUX CBOWCTB BEILIECTBA OT THIA KPUCTAIITNYECKOM
peweTku. [IpyunHBI MHOr0OOpasus BEIIECTB.
CoBpeMeHHbIE NPEACTABIEHUSI O CTPOSHUU TBEP/BIX, )KUJIKUX U ra3000pa3HbIX BemiecTs. JKuakue
KPHUCTAJIJIBL.
IIpakTyeckue 3ansaTus Ne 6,7 4
Pemenue 3amady Ha pacdyeT MaccoBOM JOJHM (Macchl) XUMHYECKOTO 3JIEMEHTa (COETUHEHHS) B MOJEKYJe
(cmecn). Pemienne mpakTudeckuX 3aJaHUM MO Kiaccu(UKalMKM, HOMEHKIAType U XMMHUYECKUM ¢opMyiaM 4

HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (HA3bIBaTh M COCTABIATH (POPMYJIBI XUMUYECKUX BELIECTB,
OIIpEeNIeNIATh IPUHAIIEKHOCTD K KJI1acCy).
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HcTounuku xumuueckoi nHGpopmaluu (HayyHas U ydeOHO-Hay4YHasl TUTepaTypa, CpeACcTBa MacCOBOMl
uHpopmanuu, cets MaTepHeT u apyrue). [lonck nadopmarum no Ha3BaHUAM, UACHTU(UKATOPAM,
CTPYKTYpPHBIM (hopMyiam.

ema 3.2. Dusnko- | OCHOBHOe cofep:KaHHne 10 OK
XUMUYECKUE Teopernueckoe o0yuenue 4 01
CBOHCTBA Metaisl. O0mue GU3NYeCKue ¥ XUMUIECKHE CBOMCTBA MeTa/LTOB. CIIOCOOBI MOJTyUeHHUs. 3HAYCHHE Oog
HCOPTraHWYCCKUX | nveTaioB U HEMETAIIOB B IPUPOJIE U KU3HEACITEIBHOCTH Y€JI0BEKa U Opranu3mMoB. Kopposust MeTalioB: 2
BCIICCTR BHJIBI KOPPO3HH, CITOCOOBI 3alTUTHI METAJIJIOB OT KOPPO3HUH.

Hemeramibl. O0mue ¢puzndeckue 1 XUMHYECKUE CBOMCTBA HEMETAUIOB. TUITHYHBIE CBOMCTBA MeTaJLTOB 1Y —

YII rpynn. Knaccudukanus 1 HOMEHKIIaTypa COeTUHEHNH HeMeTalu1oB. KpyroBopoTsl OMOTeHHBIX 2

AJIEMEHTOB B MPUPOJIE.

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIeCTB (OKCUAOB, THIPOKCHIIOB, KUCIIOT,

CoJIel U Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTMHEHHH,

BBICIIINX OKCHJIOB U TUIPOKCHJIOB.

IIpakTnyeckue 3ansatus Ne 8,9 4

CocraBiieHre ypaBHEHUH XUMHUECKUX PEAKIHA C yYaCTHEM MPOCTHIX U CIOXKHBIX HEOPTraHMUECKUX BEIIECTB:

OKCHJIOB METaJUIOB, HEMETA/NIOB U aM(OTEpHBIX AJIEMEHTOB; HEOPraHMYECKUX KHCIIOT, OCHOBAaHUN U

aM(OTEPHBIX THAPOKCHIOB, HEOPTAaHHUYECKUX COJIEH, XapaKTEPHU3YIOLINX UX CBOWCTBA. 4

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33a/JaHUI Ha CBOMCTBA U MOJYYCHHE HEOPTaHMUECKHUX

BEIIIECTB.

JlaGopaTopHblie 3aHsTUsI Ne 2 2

JlabopaTtopHas pabota «CBOMCTBa METAIJIOB U HEMETAIJIOBY.

UccnenoBanne  GuU3MYECKUX W XUMHUYECKMX CBOMCTB  METaVIOB HM  HeMeTauioB.  Pemienue 5

OKCIIEPUMEHTANIbHBIX 3aJa4 IO CBOWCTBAM XHUMHYECKHMM CBOICTBAM METalJIOB W HEMETaJIOB, IO

pacro3HaBaHMIO U TIOTYYCHUIO COSAMHEHUI METAJUIOB M HEMETAJIIOB.
Tema 3.3. OcHoBHOe coJiep:kaHue 6 OK
[TpousBoncTBO Teopernueckoe o0yueHune 2 01
HCOPraHUHCCKUX [ QOure mpeCTaBICHUS O IPOMBIIIICHHBIX CIIOCO0aX MOMYYeHHsI XMMUYECKUX BEIIECTB (Ha IpUMepe %ZK
BCIICCTB. MIPOU3BOJICTBA AMMHAKa, CEPHOM KHCIIOTHI). 2

3HayeHue u
MIPUMCHCHHE B

UIepHa;I " OBCTHAsA MCTAJLTYypPIrus. HpaKTI/IquKOC MPUMCHCHUC DJICKTPOJIMU3a I MMOJIYUYCHHU A ICITOYHbIX,
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OBITY ¥ Ha

IIEJI0YHO3EMEIBbHEIX METAIUIOB U adtoMuHMA. CTEKII0O U CHIIUKATHAS IMPOMBIINIJICHHOCTD.

IIPOU3BOJICTB [Tpobnema 0TX0/10B ¥ TOOOYHBIX IPOAYKTOB.
e IIpakTnyeckue 3ansatus Ne 10 2
Pemennie npakTUKO-OPUEHTHUPOBAHHBIX 33JaHUNA O POJIM HEOPraHMYECKON XMMHUU B Pa3BUTUU MEIULIMHBI,
CO3/IaHUU HOBBIX MaTEpHAIOB (B CTPOHUTENBCTBE M JP. OTPACISAX MPOMBIIUIEHHOCTH), HOBBIX MCTOYHHUKOB 9
SHEepruu (aIbTePHATUBHBIC MCTOYHHKH SHEPTUU) B PEIICHUH MPOOJIEM SKOJIOTUYECKOM, SHEPreTHUECKONW |
MUIIEBON OE30MaCHOCTH.
IIpakTnyeckue 3ansaTus Ne 11 KonTpoJabHas paGora 2 9
CBolicTBa HEOPraHUYECKUX BEILECTB.
Pasznea 4. CTpoeHue u CBOMCTBA OPraHMYeCKHUX BelIECTB 26
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK
Knaccupukanus, | Teoperudeckoe oGydyeHnue 2 01
CTPpOCHHE U [Ipeamer opranndeckoil XumMun. B3anMOCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
HOMCHKJIaTypa XHUMHUYECKOE CTPOEHUE KaK MOPSAOK COCIMHEHHS] aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH. OCHOBHBIE
OpraHN4CCKHX MOJIOKEHUS TEOPUM XHMHUUYECKOrO0 CTPOEHHUSl OpraHMyeckux coenuHeHuit A.M. Bbyrtnepoa. YriepoaHslii
BCHICCTB CKEJEeT OpraHUYecKOM MoJieKynbl. MoJekynsipHble U CTPYKTYpHble (pa3BEpHYTbIE, COKpAIlEHHBIE) 5
XUMHUYECKHE QOopMyJsibl. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XMMHMUYECKOTO CTPOEHHUS MoJieKynl. M3omepus u
M30MepbI (CTPYKTYpHasl, reoMeTpuueckas (uc-Tpanc-u3omepusi). KpaTHocTh XMMHUUECKOH CBSI3H.
[lonsitTne o @yHkuuoHanbHOM rpynne. [lpuHIUOBI  KIacCUPUKAUU OPraHUYECKUX COETUHEHHUH.
Me:x1yHapoiHass HOMEHKJIaTypa U IPUHIIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COSAMHEHUH.
IIpakTnyeckue 3ansaTus Ne 12 2
Homenknatypa opraHuMueckUX COEJUHEHMH OTIENbHBIX KJIacCOB (HACBHIILIEHHbIE, HEHACHIIIEHHbIE W
apOMAaTUYeCKUEe YIJIEBOAOPObI, CHUPTHI, (EHOJbI, adbAETHJIbl, KETOHbI, KapOOHOBBIE KHUCIOTHI U Jp.)
CocraBieHue MOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BEIIECTB OT/AEIbHBIX KJIACCOB, 2
WCTIONB3Yysl WX Ha3BaHUS TI0 CHUCTEMaTHYEeCKONM HOMeHKIaType. Pacuersl mpocteitineit  Ghopmyssl
OpPraHMYEeCKOI MOJIEKYJIbI, UCXO/s U3 AJIIEMEHTHOTro cocTana (B %).
OcHoBHOe coep:kaHue 16 OK
Teopernyeckoe odyueHue 8 01
OK
02
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Tema 4.2.
CBolicTBa
OpraHUYECKUX
COCTUHEHUN

®u3MKO-XMMUYECKHE CBOWCTBAa OPraHWYECKUX COSANHEHUH OT/IENBHBIX KITacCOB (0COOCHHOCTH
KJIacCU(UKAUN 1 HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTMYECKUH st ¥ o01iast popmyIia; H30MepHs;
¢bu3nvecKkne CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI OTYUYCHNUS):

— IIpeEIIbHbIE YITIEBOJOPOAbL. ['OpeHre MeTaHa Kak OAUH U3 OCHOBHBIX HCTOYHHUKOB TEIUIA B
MIPOMBIIIICHHOCTH U ObITy. CBOMCTBA IPUPOIHBIX YTIIEBOAOPOI0B, HAX0XKICHUE B IPUPOJIE U TPUMEHEHHE
AJIKaHOB;

— HCNIPCACIIbHBIC U APOMATHYCCKUC YITICBOAOPOABI. HOJII/IMepI/ISaI_[I/Iﬂ OTUJICHA KaK OCHOBHOC HAIIpaBJICHUC
€0 UCII0JIb30BaHMA. FopeHI/Ie AlCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOT'O IIJIAaMCHHA JJIsI CBAPKU U
PE3KU MCTAJIJIOB;

— KHCJIOPOJCOAEP)KAIINe COeAWHEHHs (CIHUPTBI W TPOCThie A(PUPBI, (EHONBI, ambAECTHIBI U KETOHHI,
KapOOHOBBbIE KHUCJIOTBI M HUX NpoU3BOAHBbIE). [IpakTHueckoe NPUMEHEHUE HTUJICHIVIMKOJA, [IMLEepUHa,
¢enona. Ilpumenenue dopmanpaeruia, aneTagbAeruja, yKCyCHOH KHUCIOTHI. Mblda Kak COJIM BBICIIUX
KapOOHOBBIX KUCJIOT. Morolie CBOWCTBA MbLIa;

— a30TCO/IepXKAIINE COSUHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

Knaccugukanusa u 0cobeHHOCTH OpraHM4ecKuX peakuuil. Peakuinonnbie neHTpol. Pagukaisl.
[IepBoHavasbHBIE OHATHA O TUIIAX U MEXAHU3MaX OPraHUYECKHUX PEAKIIAN.

IpakTnyeckue 3ansiTus Ne 13,14

Pemenne nenovek npeBpalieHil Ha TEHETUYECKYIO CBSI3b MEK/y KJIacCaMU OPraHU4eCKUX COCIMHEHHH C
COCTABJICHMEM Ha3BAHUI OPraHUYECKUX COCIMHEHUN 10 TPUBUAIBHON MJIM MEXKTYHAPOIHON
CUCTEMaTUYECKON HOMEHKJIaType. Pemenne pacuyeTHbIX 3a1a4 110 YPaBHEHUSAM PEAKLUN C y4aCTHEM
OpPraHUYECKUX BELIECTB.

JlabopaTopHble 3ansaTus Ne 3,4

JlabopaTtopHas pabota «[lonydeHue 3THiIeHa U U3YyIEHUE €T0 CBONCTBY.

[Tonydenue aTUIeHA U3 3TaHOJIA B Ta0OPATOPUU U U3yYeHHUE €T0 (PU3UIECKUX U XUMUYECKUX CBOMCTB.
CocraBiienne peaKHI/Iﬁ MNPUCOCAUHCHHA U OKHMCIICHUA HAa IPUMEPE OTUJICHA. Pemenue PACUCTHBIX 3aaa4 C
MCIOJIb30BaHNEM TUIOTHOCTH Ta30B MO BOJOPOIY U BO3IIYXY.

Tema 4.3.
Opranunueckue

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

OK
01
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BEILICCTBA B buoopranmnueckue coequnenus. [Ipumenenue u ononorndeckast posb yriaeBoaoB. OKHCIEHHE YTIEBOIOB — OK
KHU3HEICATENIHOC | MCTOYHUK DHEPTHH KHUBBIX OpraHn3MoB. O0JIacTH MPUMEHEHUs] aMUHOKUCIOT. [IpeBpaiieHus: 0eIKOB UM 5 02
T U YEJIOBEKA. B opraHusMe. buonornueckue (yHKIuU OenkoB. buonormueckue GyHKIMU XKUpoB. Poib opraHmueckoi
ITpousBoAcTBO M | XMMHU B PELICHUH MTPOOJIEM IMUIIEBOH OE30IaCHOCTH.
[IPUMEHEHUE HyxnenHoBble KUCIIOTHI: cocTaB U cTpoeHue. CTpoeHne HykineoTn0B. CoctaB HykiIenHOBbIX kucioT (IHK,
OpraHUYEeCKUX PHK). Ponb HyK1€MHOBBIX KMCIIOT B dKU3HEAESATEIbHOCTH OPraHU3MOB.
BCILICCTB B [Tpon3BOACTBO OpraHMYECKHX BEINECTB: NMPOM3BOJCTBO METaHOINa, mepepadorka Hedru. [lommdTmiien kak
NPOMBIIICHHOCTH |KPYIMHOTOHHAXHBIH HPOJYKT XHMHYECKOTO Mpou3BoAcTBa. [IpumeHenue »stuieHa. [IpowsBoicTtBo u

NPUMCHEHHE KaydyyKa U PE3UHBI.

CuHTeTHYECKHE M KMCKYCCTBEHHBIC BOJIOKHA, MX CTPOCHHE, CBOMCTBA. [IpakTHueckoe HCIOIb30BaHUE

BOJIOKOH. CHHTETHYECKHE TUICHKH: MU30JISIIUS U IPOBOAOB, MEMOPAHBI JJIsl ONIPECHEHHS BOJIBI, 3aLIUTHBIC

IUICHKH JJIS aBTOMOOWJICH, IUIACTBIpH, XUPYpPTUYECKHe TNOBsA3KH. HOBBIE TEXHOIOTHH JaibHEHIIEero

COBEPIIICHCTBOBAHUSI TIOJIMMEPHBIX MAaTEPUAIIOB.

Ponb opranmyeckoil XuMUH B peLICHUH TPOOJIEM DHEPreTUYECKOr Oe30MacHOCTH, B Pa3BUTHUH MEIHUIIMHBI,

CO3/JJaHUY HOBBIX MAaTEpUaOB, HOBBIX HCTOUYHHKOB SHEPTUH (AIbTEPHATUBHBIC HCTOYHUKH SHEPTUH).

IIpakTuyeckne 3anaTus Ne 15 2

PelieHne npakTHKO-OpUEHTUPOBAHHBIX 33/IaHHIA TI0 COCTABJICHHIO XMMUYECKUX PEaKIMid, OTPasKArOIIUX

XMMHUYECKYIO aKTUBHOCTh OPTaHUYECKHX COCTMHEHHI B PA3IMYHBIX cpeax (MPUPOIHBIX, ONOTOTHYECKUX, 2

TEXHOTCHHBIX ).

IpakTuyeckue 3ausitusi Ne 16 KonrpoabHas padora 3 9

CtpyKTypa U CBOMCTBA OPraHUYECKUX BEIECTB.
Pa3znen 5. Kunernueckue u TepMoAMHAMHYeCKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XHMUYECKUX PeaKImii 12
Tema 5.1. OcHoBHOe coaep:xaHue 4 OK
Kunernueckue Teopernueckoe o0yyenue 2 01
3aKOHOMEPHOCT Xumnueckue peakuuu. Knaccupukamuss XMMHUYECKHX peakuuil: 1mo (a3oBOMy COCTaBy (ITOMOTE€HHBIE U (35
1 IPOTCKAHNA reTeporeHHbIe), 10 UCTOIH30BAHUIO KaTanu3aTopa (KaTaTUTUYECKUE U HEKATATUTHIECKHE).
XUMHUHICCKAX CKOpOCTh pEakiiH, €€ 3aBUCHMOCTh OT pa3IMYHbIX (AKTOPOB: MPUPOJBI PEArHpPYIONIMX BEIIECTB,
peaxuui KOHIICHTPAIlMU PEarupyronifnx BeNIecTB, Temreparypsl (nmpaBwio Bant-T'odda), mmomanan peaknmoHHOMH 2

MMOBCPXHOCTHU, HATIMYIMA KaTaJIl3aTopa. Pons KaTaJIn3aTOpOB B IIPUPOJAC U ITPOMBIINIJICHHOM ITPOU3BOACTBC.

DOHeprus akTHBallMM. AKTHBUPOBaHHBIA Komiuiekc. Karamuzatopel u karanus. Ponbp kaTanmsaTtopoB B
IIPUPOJIE ¥ IPOMBIIIUIEHHOM IIPOU3BOICTBE.
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JlabopaTopHble 3aHsiTust Ne 5

W3ydyeHne 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW pEaKklIMU OT KOHIIEHTpAIMH pearupyrolux BeUIeCTB U
TEeMIIEPaTypBhI.

JlabopaTopHas paboTta Ha BEIOOD:

1. JlaGoparopHas pabora «OmnpeiercHne 3aBUCUMOCTH CKOPOCTH PEAKIIMK OT KOHIICHTPAIIUH Pearupyronmx
BewiecTBy. lMccaenoBanue 3aBUCMMOCTH CKOPOCTH peakUUu OT KOHIeHTpauuu. OmnpeneneHne KOHCTAHTHI
CKOPOCTH peaKkiuu rpauIecKuM METOIOM.

2. JlaGopartopHas pabota «OmnpeaeneHne 3aBUCUMOCTH CKOPOCTH PEaKIMK OT TeMIeparypb». MccnenoBanue
3aBHUCHUMOCTH CKOPOCTH PEAKIMH OT TeMIlepaTyphl. Pacuer sHepruu akTUBALIMK PEaKIUH.

Pemenne npakTHKO-OPUCHTHPOBAHHBIX 3a/IaHUN Ha aHATN3 (PaKTOPOB, BIHSIIONIMX HAa H3MEHEHHE CKOPOCTH
XMMHYECKON PEaKIuu.

Tema 5.2.
TepmoanHaMuueck
ue
3aKOHOMEPHOCTH
IIPOTEKAHUS
XUMHYECKHUX
peaKuHnii.
PaBHOBecue
XUMUYECKH

X peakuuin

OcHoBHOE CoAcpiKaHue

TeopeaneCKoe oﬁyqenne

Krnaccudukanus XUMHYECKUX PEAKIUi: 10 TeIIoBOMY 3 (}EKTy (I3K30TepMUUECKHE, YJHIOTCPMUICCKHUE), TIO
obpatumMocTu (oOpaTuMbie U HeoOpaTumbie). TermnoBbie 3PHEKTh XUMUUECKUX peakiuil. TepMoXuMuyecKkue
ypaBHeHusA. OOpaTUMOCTh peakiuii. XMMHUYeCKOe PaBHOBECUE U €ro CMEIlEeHUE MO IeHCTBUEM Pa3IUYHbBIX
(bakTOpoB (KOHIIGHTpAIUS pEarcHTOB WM TPOJYKTOB PEAKIMH, JABJICHUE, TEMIIEparypa) Ui CO3JIaHUs
ONITUMAJTBHBIX YCIIOBUN IPOTEKAHUS XUMHYECKUX MPOIIECCOB.

[TonsiTre 06 sHTaNBNUU U HTponuu. JHeprus [ nb66ca. 3akon ['ecca u cneacTBus u3 Hero. Ponb cMereHus
PaBHOBECHSI B TEXHOJIOTHIECKHX MPOIECccax.

IIpakTuyeckue 3ansaTus Ne 17

[Tpunnun Jle llarense. Bnusiaue pa3nnyabix (akTOPOB HA U3MEHEHUE PABHOBECHSI XUMHUECKUX PEaKLUH.
3aKOH JENCTBYIOIMX MACC U KOHCTAHTa XMMHUYECKOTO paBHOBECHS. PacueTsl paBHOBECHBIX KOHLIEHTpaLUi
pearupyromux BeecTB U MPoyKTOB peakiuil. PacueTs! TemnoBoro a¢dexra peakuuu.

Perienue npakTHKO-OpUEHTUPOBAHHBIX 3aJJaHU Ha MpuMeHeHue npuHiuna Jle-lllatenbe 11 HaX 0K IASHUS
HaIpaBJIEHUs] CMEIIEHUS PaBHOBECHS XUMUUECKON peakIMK U aHAINU3 (PaKTOPOB, BIUSIOIUX HA CMEIIEHNE
XUMHYECKOTO PABHOBECHS.

JlabGoparopHbie 3aHsiTUs Ne 6

OK
01
OK
02
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JlaGoparopHas padota «/3yueHnue BIUSHUS pa3IUUHbIX (DAKTOPOB HA CMEILIEHUE XUMUYECKOTO PABHOBECHSI.
UccnepgoBanue BAUSHUSA U3MEHEHUS KOHLIEHTPAIIMU BEILIECTB, PEAKLIUU CPEbl U TEMIIEPATyphl HA CMEIIICHHE

XMMHUYECKOro paBHOBecusl. CpaBHEHUE MOITYYEHHBIX PE3YJIBTATOB C TEOPETUUECKH IIPOTHO3UPYEMBIMU Ha 2

ocHoBe npuHimna Jle [larensbe.

IIpakTnyeckue 3ansatusi Ne 18 Konrpoabnas padora 4 9

CKopoCTbh XMMHUYECKOH peaklMi U XUMUYECKOEe PAaBHOBECHE.
Pa3nea 6. JucnepcHble cUCTEMBI 10
Tema 6.1. OcHoBHOe coJep:kaHue 4 OK
HucnepcHsle Teopernueckoe o0yueHue 2 01
CHCTEMBI U Hucnepcusbie cucteMbl. Komonanbie cucteMbl. ICTUHHBIE paCTBOPHI. OK
thakTopsl HX PactBopenne kak ¢usuko-xumudeckuid rmpormecc. PactBopbl. CrocoObl NPHUTOTOBJICHHS PacTBOPOB. 02
YCTOUYHBOCTH PactBopuMocTs. MaccoBast 0511 pacTBOpeHHOro BewlecTBa. lIpenenbHo 1onmycTUMble KOHUEHTpALMU U UX (85

MCTIOJIb30BAHUE B OIICHKE HKOJIOTHIECKON OE30MacHOCTH. 9

Knaccudpukanusa nucnepcHelx cucreM 1o coctaBy. CtpoeHue U (akTopbl YCTOWYMBOCTH JUCHEPCHBIX

cucreM. Pacrio3HaBaHuWe HCTUHHBIX DPACTBOPOB, KOJUIOMAHBIX PAacTBOPOB U TIpyOOAMCIIEPCHBIX CHCTEM.

Crpoenne wminemibl. PaccenBanume cBeTa NpU TMPOXOXKACHWHM CBETOBOTO Iydka 4Yepe3 ONTHYECKU

HeoHOpoAHYIO cpeny (3ddekra Tungans).

IIpakTnueckue 3anaTus Ne 19 2

Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUIl Ha JMCIIEPCHBIE CHCTEMBI, HCIIOJIb3yEeMbIE B 5

OBITOBOM W TPOU3BOACTBEHHOW JEATEJIBHOCTH 4YEJIOBeKa, C TMO3UIUH HKOJIOTUYECKON 0e30MmacHOCTH

MOCJIE/ICTBUM U TPAMOTHBIX pelIeHni Mpo0ieM, CBSI3aHHBIX C XUMHEH.
Tema 6.2. OcHoBHOE coep:kaHue 6 OK
Hccnenosanne JlaGopartopubie 3ansTHs Ne 7,8 4 01
CBOWICTB JlabopaTtopHas pabota «IIpuroroBieHue pacTBOPOBY». (35
AUCIICPCHBIX [IpuroToBneHue pacTBOPOB 3aJaHHOM (MOJIIpPHOM) KOHIEHTpauuu (C MPaKTHKO- 2
CHCTCM JUTA HX OpPHEHTHUPOBAHHBIMH BOIPOCAMH ), OTIPE/IETIEHUE CPEIbl BOJAHBIX PACTBOPOB.
WACHTHQUKAUMA  [TTaGopatopras paboTa «VIcCIea0BaHNE AMCTIEPCHBIX CHCTEM,

[IpuroToBneHne M U3y4YE€HHE CBOMCTB JUCHEPCHBIX CHCTEM pa3HBIX BHUJAOB: CYCIEH3UH, AMYJIbCHH, 9

KOJUIOMHOTO pacTBopa. CpaBHEHHE CBOICTB MCTUHHBIX U KOJUIOMIHBIX PACTBOPOB, BBISIBIEHHUE OCHOBHBIX
pazInuuil MEeXIy HUMH.
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IpakTnyeckue 3ausitus Ne 20 Konrpoabnasi padora 5

JlucriepcHble CUCTEMBI. 2
Paznea 7. Ka4yecTBeHHbIE peakiuy 00HAPYKEeHHSI HEOPTAHUYECKUX U OPraHNYeCcKNX BellecTB 8
Tema 7.1. OcHoBHOe coJep:xkaHue 4 OK
ObHapy:xeHue IIpakTnuyeckue 3ansaTusa Ne 21 2 01
HCOPTaHUICCKUX | KayecTBEHHBIC XUMUYCCKHIE PEAKIIUH, XapaKTEPHbIC ISl OOHAPYKCHUSI HCOPraHMICCKHX BEIIECTB (KATHOHOB OK
KaTHOHOB H n annoHOB). CoCTaBJICHHE YpaBHEHUN peakiuii oOHapy)eHus: KaThoHOB [—VI rpynn u aHHOHOB, B T.4. B 5 02
aHHOHOB MOJIEKYJIIPHOM U HOHHOU (hopMaXx.

Peakiiun oOHapyKeHHUsI HEOPTaHUYECKHUX BEILIECTB B PEAJIbHBIX 00BEKTaX OKPYKAIOIIEH Cpelibl.

JlaGopaTopHble 3aHsiTHsI Ne 9 2

OObHapykeHue HEOPraHNYeCKUX BelecTB (KaTHOHOB [-VI rpymm mimn aHnOHOB) C UCIIOJIB30BAaHUEM

KAueCTBEHHBIX aHAJTUTUUYECKUX PEAKIIUM.

JlaboparopHast paboTa Ha BEIOOD:

1. JTaGopaTtopHas paboTa «AHaTUTHYECKHE peakuu KaTHOHOB [-VI rpymmy.

IIpoBeeHue KaueCTBEHHBIX PEeaKLUil, HCIOIb3yEeMBbIX JUIsl OOHAPYKEHUS KaTUOHOB | rpymiiel (Kanus, HaTpus,

MarHusi, aMMonus), 11 rpynmer Ha mpumepe Oapus, 111 rpynmer — cBuHIa, [V Tpymimer — anroMuHAS, 5

V rpynmnsl — xene3a (11 u III), VI rpymnmel — Hukens. Onucanue HaOII0JaeMbIX SIBICHUN U COCTaBJICHHE

XUMHUUYECKHUX PEAKIIHM.

2. JlaboparopHas paboTa «AHAJIUTUYECKUE PEAKLIUA AaHUOHOBY.

ITpoBeneHue KaueCTBEHHBIX peaKkiuil, NCIONIb3yeMbIX JUIs OOHApYKEHUsI aHHOHOB: KapOoHaTa, (ocdara,

cynbdara, cynbbhuaa, HUTparTa, xjopuaa u ap. Onucanue HabII01aeMbIX SIBJICHUN U COCTABIICHUE

XUMHYECKHUX PEAKIIHM.
Tema 7.2. OcHoOBHOE coepKaHHe 4 OK
OOHapyxeHue IIpakTuyeckue 3ansaTus Ne 22 2 01
OpPraHHICCKHX KayecTBeHHBIE XUMUUECKUE PEAKIUH, XapaKTepHbIe JIIsl OOHAPY)KEHUS OTAEIbHBIX KJIACCOB OPraHMYECKUX %g
BCIICCTB coeiMHeHUil: (PeHOoIOB, aNbETUA0B, KpaxMasa, YKCYCHON KUCIIOTbI, aMUHOKHUCIIOT U Jp. 5
OTACIIBHBIX JlenaTypanus O€JIKOB NPH HarpEeBaHUH, [IBETHBIE PEAKIIUN OETIKOB.
KJIaCcCoB C CocraBiieHre Ka4eCTBEHHBIX peaklnuii 0OHApYKEHHsI OPraHUYEeCKUX COETMHEHHUI OTAENbHBIX KJIacCOB.
HUCTIONE30BAHNCM | TTagopaTopuble 3ansTus Ne 10 2
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Ka4eCTBEHHBIX OOHapyXeHne OpraHNYeCKIX COCTUHEHUH OTACTBHBIX KJIACCOB.
peakuuii JIaboparopHasi paboTa Ha BEIOOD: 2
1. JJaboparopHas paboTa «KadecTBeHHBIE peaKkIMy Ha OTACIbHBIE KIIACChl OPTaHUYECKUX BEIECTBY.
[IpoBeeHne KaueCTBEHHBIX PEaKIUil, UCIIOIb3yEeMBbIX [T OOHAPY)KEHUSI OPraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB: ()EHOJIOB, aJIbJICTH/IOB, KpaxMaila, YKCYCHOM KHCIOThI, aMUHOKHUCIIOT, OeKoB u p. Onucanue
HaOJII0/TaeMBIX SIBJICHUH U COCTABJICHUE XMMUYECKUX PEAKIIMN H/UIIN CXEM.
2. JIaboparopHast pabota «KayecTBeHHBIN aHAIN3 OPTaHMYECKUX COCAMHEHHH 110 (PYHKIIMOHAIBHBIM
rpynmnamy». [IpoBesieHre Ka4eCTBEHHBIX PEAKIIHiA, HCIIOJIb3YEMbIX JJISl PACIIO3HABAHUS OPraHHYECKUX
BEIIECTB OTAEIBHBIX KJIACCOB MO (PYHKIMOHAIBHBIM IPYIIaM: Ha IPUMEpPEe aMUHOKUCIOT U KapOOHOBBIX
KHCJIOT, CITUPTOB M (DEHOJIOB, abJETHIOB U KeTOHOB. OnrcaHne HaOI0AaeMbIX SBICHHUI 1 COCTaBICHNE
XMMHUYECKHX PEaKIUH H/UIIN CXEM.
IIpodeccuonanbHO-OpHMEeHTHPOBAHHOE colep:KaHue (Co/lep:KaHue MPUKIATHOTO MOXYJISA) 32
Pa3nen 8. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa 4 OK
Tema 8.1. OcHoOBHOe coiep:KaHue 4 01
Xumusi B ObITy U |TIpakTHueckue 3ansaTus Ne 23,24 4 %g
IEPOH:”BOI[CTBGHHO DKojI0ruuecKas 6€30IacHOCTh MOCIEACTBUN OBITOBOM U IIPOM3BOICTBEHHON JEATEILHOCTH YET0BEKA, 2 OK
W ACATCIPHOCTH | cpg3apnast ¢ mepepabOTKOM BEMIECTB; MOMCK M AHAIIN3 XUMHUYECKOW HH(POPMAIIUH U3 Pa3INYHBIX 04
HeI0BCKa MCTOYHHKOB (Hay4Has M y4eOHO-Hay4YHas JIUTeparypa, CpeacTBa MacCcoBOi MH(popMaIuu, ceTs HTepHeT OK
U JIpyrue). 07
Keticsl (¢ yuetom Oynyuieit npodeccuoHanbHOM AeATeNbHOCTH) Ha aHATTU3 MHPOPMALIUHU O K1,
MIPOU3BOJICTBEHHOH NIEATETLHOCTH YEJIOBEKA, CBI3aHHOMU C IepepaboTKON M MOTyYeHHEM BEIECTB, a TAKKE C 1
9KOJIOTMUYECKOI 0€30MaCHOCTHIO. 2 IIK1.
3ammura keiica: [IpencraBienne pe3yabTaToB peIICHUs KEMCOB (BBICTYIIEHUE C TPE3EHTAIMEH ) 2
IIK2.
1
1IK2.
2
Pa3nen 9.1. UcciienoBanne u XuMuuyeckuii aHaJIn3 00beKTOB Onocdepbl 33
Tema 9.1. OcHoBHOE coep:KaHue 6 OK
OcHOBBI JlaGoparopubie 3ausiTus Ne 11 2 01
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nabopaTopHOH JIaboparopHast pabota «OCHOBBI JaOOPATOPHON MPAKTUKU. IIK1.
MPAKTUKHU B JIaGoparopHas mocyaa u XuMuieckue peaktuBbl. OCHOBHBIE TabopaTopHble oneparun. JlaboparopHoe 1
npodeccuonanbH |00opynoBanue. TexHuka 0€30MacHOCTH U ITpaBUia paboThl (IIOBEJEHUS) B JAOOPATOPHH. 1IK1.
bl X 1aboparopusx |[pakTudeckue 3ausaTus Ne 25,26 2
BrinonHeHue TUIOBBIX PACYETOB MO TEMATUKE HKCIIEPUMEHTA (BBIXOJ MPOAYKTA PEAKIH, Macca HABECKH, HI1('2.
00BEM PacTBOPUTEIIS).
1IK2.
2
OO6paboTka JaHHBIX, AaHAJIU3 U OLEHKA UX JOCTOBEPHOCTH (BBIYMCIICHUE CPEAHETO 3HAUCHUS
9KCIIEPUMEHTANIBHBIX JAHHBIX, TOTPEIIHOCTH).
[TpencraBieHne pe3yabTaTOB SKCIIEPUMEHTA B Pa3ITUYHON PopMme (Tadimna, rpaduk, OTYET, TOKIA/,
MIPE3EHTALINSA).
Tema 9.2 OcHoBHOe coaep:xaHue OK
XUMHUYECKHUI Teopernueckoe odyueHne 01
aHasm3 pood BOJIbI Krnaccudukanus npo6 BOIbI IO BHY U HA3HAYCHHIO, HCXOJIS U3 €€ XUMHUYECKOTO COCTaBA. (35
OpraHonenTu4yecKkre CBOMCTBA (3amax, Mpo3pavyHOCTh, IIBETHOCTh, MyTHOCTH) BOJIbl. KHCIOTHOCTD 1 OK
HIeNTI0OYHOCTh BOJBL. pH cpenbl u MeTo bl ee onpeaeneHus. JKecTKocTh BOJbI K METO/IbI €€ OTpeeNICHUS. 07
CymHOCTh METOIa TUTPOBAHUS. TIK1.
Busr sxxecTkoCTH BOAIBI (BpeMeHHas ¥ MOCTOsTHHAA). JKeCTKOCTh BOABI Kak MPUYMHA BhIMA/ICHUS 0CaIKOB 1
WM 00pa30BaHUS COJICOTIOKEHHM, UMEIOIIMX MECTO B OBITY M Ha MPOU3BOJICTBE. TIK1.
CocTaB coJIeii, BEI3BIBAIONINX KECTKOCTh BOBI. XHMHUYECKUE TIPOIECCHI, YCTPAHSIOIINE KECTKOCTh BOJIBI. 2
YpaBHEHHS] XUMHUYECKUX PEAKITN, HILUTFOCTPUPYIOIINX MPOIECCHI, TPOUCXOAIINE TPU YCTPaAaHEHUH I1K2.
YKECTKOCTU. Y CTpAaHEHHE BPEMEHHOM KECTKOCTU OBITOBBIMU U XUMUYECKUMU criocobaMu. CriocoObl 1
yCTpaHEHUs MOCTOSIHHOMN KECTKOCTH. 1IK2.
2

IIpakTyeckue 3ansatus Ne 27

Crioco0ObI BeIpaXXeHHST KOHIIEHTPAIIMU PACTBOPOB: MAaCcCOBask I0JISI PACTBOPEHHOTO BEIECTBA, MOJISIPHAS U
MOJISUTBHAS! KOHIIEHTparuu. TUuTp pactBopa. Perenue npakTHKO-OpHEHTHPOBAHHBIX TEOPETHIECKUX
3a/IaHUI Ha pacyeT KOHIEHTPALMH 3arpA3HIOIINX BEIIECTB U UX CPABHEHHE C MPEAEIbHO TONYCTUMBIMU
koHneHTpanusamu (I11K).

JlabopaTopHuble 3ansiTust Ne 12
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HccnenoBanne XMMUYIECKOTO COCTaBa P00 BOJIBL.

JlaboparopHas paboTa Ha BEIOOD:

1. JJabopaTtopHas pabota «O4HCTKa BOJBI OT 3arPsS3HEHUIN.

Hcnonp3oBanne MeTo10B (GUIBTPOBAHUS M aICOPOIMH JUIsl OTJCIICHHS 3arpsS3HEHUH B HCCIIeyeMor Ipooe
BOJIbl. BbIOOp METO/1a OYMCTKH B 3aBUCUMOCTH OT BH/a 3arpsi3HeHus. CpaBHeHUE 3D (HEKTUBHOCTH
pa3InYHBIX METOOB OYMCTKH BOJIbI B Pa3HBIX YCIOBHSX (B J1a00OpaToOpuu, B JOMAIIHUX U TOJCBBIX
YCIIOBHSX).

2. JlabopatopHas pabota «Onpeaencaue pH BobI U €€ KUCIOTHOCTHY.

Onpenenenne pH cpepl ¢ MOMOIIIBIO YHUBEPCATBHOTO HHIMKATOpa. MICTonb30BaHue TUTPOBAHUS IS
OIpe/IeTICHUs] KUCIOTHOCTH. OnpeienieHue o0Ieii KUCIOTHOCTH BOJIbI, pacyeT CBOOOIHOW KUCIOTHOCTH.
Onpexnenenue odied 1 cB000HOM mienoyHocTH. COCTaBICHHE YPABHCHUH PEakIfii, IPOTEKAIINX PH

oTpeeNIeHUU KUCIOTHOCTH/ IETOYHOCTH MTPOO BOJIBI. Y CTAHOBIIEHUE CIIOCOOOB HCIIOIb30BAHUS
UCCIIETOBAaHHBIX MPOO BOJBI B )KU3HEIEATEIHLHOCTH YEJI0BEKa, HA OCHOBE MOMYyYEHHBIX JaHHBIX O
cocTase.

3. JIabopatopHas padota «OmnpeaeneHue 5keCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPaHEHUS.

Crioco0bl ycTpaHeHHs BCEX BUIOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJIEH KeCTKOCTH. Pemienue
SKCIEPUMEHTAILHOM 33/1a4 Ha BBISIBJICHUE BPEMEHHOM U MOCTOSHHOM ’KeCTKOCTH BOJIbl. OlIeHKa
BCPOATHOCTHU YCTPAHCHUSA BCCX BUAOB JKCCTKOCTH B JOMAIIHUX YCJIOBUAX.

Tema 9.3.
XUMHUYeCKHi
KOHTPOJIb KAYECTBA
MIPOAYKTOB
IMUTaHUS

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

KauecTBeHHBIN XMMHUECKUN COCTaB MPOIYKTOB UTaHUs. BemecTsa, Ganbcuduuupyromnme npoayKThl
MUTaHMS, U BELIECTBA, 3arpsI3HAIONIME NPOAYKThI MUTaHus. OnpesesieHne 3arps3HA0IMX XUMUUECKUX
BEILECTB B

IIPOYKTaxX NUTAHUs, ONPEECICHUE BEUIECTB, HE 3asBJICHHBIX B COCTABE MPOAYKTOB IUTAHUSI.

IIpakTnueckue 3anaTus Ne 28

OpFaHI/I‘IGCKI/IG N HCOPTaHNYCCKUC BCUICCTBA, BXOJAIINEC B COCTAB IPOAYKTOB ITUTAHUA. OHpG)ICJIeHI/IC
cocCTaBa 6.]'[}0,[[ Ha COACPIKAHUC MAKPO U MUKPOIJICMCHTOB. I/I3yquHe MMPECIJIOKCHHBIX TPCIIOAABATCIIEM
6.]'[}0,[[ Ha IpeaAMCT XUMHUYCCKOT'0O COCTaBa, OIPCACIICHUC JIoJIei OT CYTOHHOﬁ HOPMBI Makpo 1
MHKPO3JICMCHTOB B YKA3daHHOM 6J'IIOI[C.

Pemenue MMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4 110 KyHHHapHOﬁ TCMATUKEC PA3JIUIHBIX TUIIOB.

JlabGoparopubie 3ansitus Ne 13

OK
01

OK
02

OK
07
1IK1.
1IK1.
1IK2.

1IK2.
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HccnenoBanre XUMHUECKOTO COCTaBa MPOIYKTOB IMUTAHUSL.

JIaboparopHasi paboTa Ha BEIOOD:

1. JlaboparopHas paboTta «OOHapyKeHHE HUTPATOB B MPOAYKTAX MTATAHUSIY.

HccnenoBanre  MarepualioB  MOJYKOJHMYSCTBEHHBIM  METOJOM  OIpPEACICHHUS  HHTPATOB  C
HUCITOJIB30BaHUEM I[I/I(i)eHI/IJIaMI/IHa (KOpHeHHOI[LI OBOH.[efI, JIMCTbS W KOYCPBIXKKA KaIlyCThbl, IIJIOJbL
¢bpykTOB). AHanMU3 YpOBHS 3arpsi3HEHHUS HUTPATAMH 10 MHTEHCHUBHOCTH OKPAIIMBAHHS MPOTYKTOB
peaKiuu.

2. JlabopaTopnas pabora «VccienoBaHue MpOAYKTOB MUTAHUS HA HAJTMYKUE YTIICBOIOBY.

HCCJ’IGI[OBaHI/Ie MOJIOYHBIX IIPOAYKTOB Ha HAJIW4YHUE Kpaxmala. I/ICCJ'IC,Z[OBaHI/Ie IIPpOAYKTOB Ha HAJIN4YHC
TJIFOKO3HEI.

Tema 9.4. OcHoBHOe coJep:kaHue OK
XHUMUYECKU Teopernueckoe o0y4yenune 01
i aHamm3 Knaccugukanus nous 1o BUy ¥ Ha3HAYCHUIO, UCXO1 U3 XUMHUUECKOro coctaBa. VneHTudukanus npoosl %5
npod TOYBAI MOYBBI 110 €€ XUMUIECKOMY COCTaBY, OIMIMCAHUE BO3MOXKHOCTEH €€ IPUMEHCHUS. OK
07
TpeboBaHMs K KaueCTBY MOYBBI Pa3IMYHOTO Ha3HaueHHs. Onucanne 0COOEHHOCTEW UCTIONb30BaHUs IT0YB B TIK1.
3aBHCUMOCTH OT TUIIOB, CIIOCOOBI YIyUIIIEHHUs KauecTBa MOYB B 3aBUCMOCTH OT Ha3HAUCHMUS. 1
OO6acT KCTIOIB30BAHUS OPTAHUYECKUX YIOOPEHUH B 3aBUCHMOCTH OT KaUeCTBEHHOTO cocTaBa. Onucanue 1IK1.
OpPraHUYeCcKUX YI0OpeHUH U UX PUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI M €€ Pa3HOBHIHOCTH. 2
IIpakTnyeckue 3ansaTus Ne 29 H[fl
O6unacTu Ha3HAUYeHUs (IPUMEHEHUs1) MOYBBL, UCXO/S U3 KAYECTBEHHOI'O ¥ KOJIMYECTBEHHOT'O COCTaBA. 11K2.2

AHann3 HOpMaTUBHOM JOKYMEHTAIUH.

Ponb HeopraHmveckux BEIIECTB B KAUECTBE MUHEPAIbHBIX YAOOPEHUH, YITyUIIUTEIEeH TOYBHI.
CocTaB MUHEpalIbHBIX YA0OPEHUH U UX IPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa IOYBHI U €€
pa3HOBUAHOCTH. B3auMocBs3b cocTaBa y100peHui 1 UX BIMSIHUS Ha BET€TaTHBHbBIE CBOWCTBA U
IIJIOTOHOILICHUE PACTEHUM.

JlabopaTopHuble 3ansitust Ne 14
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HccnenoBanre XMMUYECKOTO COCTaBa MPOO MOYBHI.

JlaboparopHas paboTa Ha BEIOOD:

. JlaGoparopHas pabota «OOHapyKeHHEe HEOPTaHUUECKUX MTPUMECEH B TPOOax».

[TpuroroBneHwre MPOOBI MOYBKI IS UCCIIEAOBAHMS KHCIOTHOCTH/IEIOYHOCTH, HEOPTaHUIECKUX
3arpszHenuil. OOHapyKeHHE XJIOPUI- U CYNIb(aT-nOHOB B MpoOe mouBkl. COCTaBICHUE YPAaBHEHUHN peaKIIHii
oOHapy>xeHus. CpaBHEHHE TOIYYEHHBIX ITOKa3aTeNeil ¢ HOPMATUBHBIMU (CITPABOYHBIMU) 3HAUCHUSIMH.

2. JTabopatopHas pabora «Omnpenenerne pH BoIHON BBITSDKKU ITOYBBI, €€ KUCIOTHOCTH U LICTOYHOCTHY.
HccnenoBanue BOIHBIX BBITSDKEK 00pa3I0B TOTOBBIX MOYBEHHBIX CMECEeH (U1l pa3HBIX THIIOB PACTCHU).
Omnpenenenne pH NOYBBI ¢ UCIIONB30BAaHUEM MHIUKATOPOB. OIIEHKA THIIOB MIOYB B MTPEICTABICHHBIX
oOpa3uax (CuIbHOKHCTIAs!, KUcIas, cladoKucas, HeMTpanbHasl, eJI0uHas).

Tema 9.5.
UccnenoBanne
00BEKTOB
ouocdepsl

OcHoBHOE coacpkaHue

TeopeaneCKoe oﬁyqe}me

Y4eOHo-HccIe10BaTeNIbCKHM MPOEKT B 00JIaCTH UCCIeI0oBaHUsl 00beKTOB Onocdepnl. O630p TeM ydeOHO-
HCCJIEIOBATENILCKUX MPOEKTOB. AJITOPUTM BHITIOJTHEHHS MpoekTa. OmnpeneraeHue mpooieMbl HCCIeTOBAHMUS.
MerTo1bl TOUCKA, aHATU3a U 00padOTKU UHPOPMALIMK O IPOEKTE B PA3JIUUYHBIX HCTOUYHUKAX.

IpakTuyeckne 3ansaTusa Ne 30,31,32

ObocHOBaHME aKTyaJIbHOCTH BEIOPaHHOM TeMbl. BrisiBiIeHnEe po0ieMbl ncciienoBanus. Beioop 00beKTOB 1
MeTOJI0B HccaenoBanus. [locranoBka nenei u 3agad uccienoanus. OnpeneneHue NpoIyKTa UCCIEI0BaHus.
OmnpezneneHue 3TanoB U COCTABIICHHUE IIAHA HCCIIEI0BAHNUS.

OK
01

OK
02

OK
04

OK
07
1IK1.
1IK1.
1IK2.

1IK2.

3ammrTa mpoekra: [IpencraBieHne pe3ynbTaTOB BHINOTHEHUS Y4YEOHO-MCCIEAOBATEIBCKUX TPOEKTOB
(BBICTYIIJICHUE C MTPE3EHTAIINEH ).

JlabopaTopHusbie 3ansitust Ne 15

HccnenoBanue mpeyio’)keHHOTO0 00bEKTa Ha KUCIOTHOCTD, MIEIOYHOCTh, XUMUYECKUM COCTaB (3arps3HUTENH,
MaKpo- ¥ MHUKpOdJIeMeHThI). OO0paboTka pe3ynbTaToB rccaenoBanus. OeHKa Ka4ecTBa UCCIeTyeMOro
00BEeKTa, NCXO/I U3 PE3YIbTATOB XUMUYECKOTO aHAIIH3A.

IIpome:kyTouyHas aTTecTanus 1O AUCHUILIMHE (IK3AMEH)
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Bcero

133
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3. YcaoBus peaju3zanvu NporpaMmmbl 001eo0pa3oBaTeIbHOT0 NpeaMeTa

3.1 TpebGoBanusds K MHHUMAJIBHOMY MAaTEePHAJIbHO-TEXHHYECKOMY
o0ecrneYeHunIo

Peanuzanus yueOHOro mpeamera TpeOyeT Hainuuusi KaOWHETa XUMMM IS
NPOBEICHUS] 3aHATUHA BCEX BHJOB, NPEAYCMOTPEHHBIX 00pa3oBaTEIbHOU
IIPOTPpaMMOM, B TOM YHCIJIE TPYNIOBBIX W HHAMBUIAYAIBHBIX KOHCYJIbTALUU,
TEKYILEro KOHTPOJISI M IPOMEKYTOYHOM aTTECTALMM, a TAKXKE JUIsl CAMOCTOSATEIIbHON
U BOCIUTATeNbHOM paboTel. MarepuanbHO-TeXHHYECKass 0a3a COOTBETCTBYET
JEHCTBYIOIUM CAaHUTAPHBIM U ITPOTUBOIIOKAPHBIM HOPMAaM.

MatepuranbHO-TEXHUYECKOE OCHAIlIEHNE KaOMHETa

VII1.12 Xumus Kabuner xumum.

O6opynoBanue:

Komnrelotep cranmonapHslii - 1

[Tpuntep — 1 [Jocka yuenuueckas - 2

Moenu KpUCTaUTHISCKIX PEIIETOK M OPraHUYEeCKHUX BElecTB - 12
Konnekunu mone3HbIX HCKOMAaeMbIX, MUHEPAJIOB U METAJUIOB - 3
Y4eOHble mIaKaTsl M0 U3y4eHnut0 Xumuu - 20

ArnTeyka nepBoi moMoIu padboTHUKam - 1

HarnsimHoe mocoOue Juisi caMOCTOSATEIBHBIX padoT - 6
Harmsimroe mocoOue jyist 1abopaTopHO- MPaKTHYECKUX padoT - 6
Harnsimnoe mocoOue itst aTTecTanuu CTyAeHToB — 6 CTOoI 1715 BECOB - 2
Cron st TMTpOBaHus - 2

Cron nabopatopHbIi paboumii - 2

Cron octpoBHON — 4 CTOJ NPUCTEHHBIN - 3

Cron-moiika JIAB-ITPO MO30 - 2

[Ixad BEITSXKHOM A7 MyQenbHBIX nedei - 1

Ixad BerTsDKHOMN — 1; Kpecmo — 20

HIkad ans nabopatopHON MOCYIBI - 2

[xad ms omexas — 1

[xad nns xpaHeHHs] peaKTUBOB 2

Cymmnka Juist npooupok — 2.

Xumnueckas nocyna (i1adbopatopHasi):

NpOOUPKH, KOJObI, BOPOHKHM, XHMHUYECKHE CTaKaHbl, LITaTUBBI,
JiepKaTeNny, MUMETKH, OFOKCHI, CIMPTOBKU, MEPHas MOCYAQ, YaIIKH I
BBIITAPUBAHN, CTYIKH ¥ TECTHK, MPOOUPKOCYIINUTEND,
poOUpKOEpKATENb.

Pacxonnple mMaTepuanbl: XHUMHYECKHE peaKkTHBBI, HaOOphI: «lllemouny
«Oprannueckue BemiecTBay, «OOpa3lbl HEOPraHUYECKHX BEIIECTBY,
«amorenngpry, «Cynbhatel, cynbQUTH, Ccyabuap», «lanoreHn»,
«Metammel . okceuabl»y, «Hwutpatb»y, «CoenuHEHHS  XpoMay,
«MHauKaTOph.

ITepuonnueckas cucrema /[. 1. Menaeneesa; [lnakarsl o oprannyeckoin
Y HEOPraHWYECKON XHUMUHU.

WHCTpYKIIMOHHBIE TEXHOJIOTUYECKUE KAPTHI, IEMOHCTPAI[HOHHBIE YI€OHO
- HarJsAgHBIE TIOCOOMS, KapThl, TUTAKATHI, MOCTEPHI, NUIAKTHUYCCKUN W
pa3laTO4YHbIA MaTepUaIbL.

HCpC‘ICHB HGO6XOI[I/IMOFO KOMIIJICKTA JJMIOCH3MOHHOT'O )41 CBO6OI[HO

pacIpoCTpaHsIeMOTO MPOTPAMMHOTO OOECIEYEHUsI, B TOM YHCJE OTEYECTBEHHOTO
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IMPpONU3BOACTBA.

No HaunmenoBanue JJMIOCH3MOHHOI'O U CBO6OIIHO paciupocTpaHacMoro
/1 IIPpOrpaMMHOI0 O6CCH€‘-ICHI/I$I, B TOM YHMCJIC OTCUCCTBCHHOI'O ITPOMU3BOJCTBA

1 Odmucuoe T10 u3 cocraa makera Microsoft Office 2019

2 Omnepanuonnas cuctema Microsoft Windows 10 s oOpa3oBaTelbHBIX
OpraHu3alui

3 AHTHBHpYCHOE NporpaMMHoe odecrieuenue Kacnepckuii

Peanuzanmu  mporpammbel  0011€00pa3oBaTeNbHOrO  mpeaMeTa  XUMUs
oOecrieyeHa yueOHO-METOUYECKOMN TOKYMEHTaIUEH.

BreaynuTopHast paboTa COPOBOXKIAETCS METOIUIECKIM 00ECIICYCHUEM.

OOyuaromuecss 0OeCneYeHbl JOCTYIIOM K 00pa3oBaTebHON IIaThopMe
Moodle (https://cao.Hxnmum.pd/)

3.2 TpeOoBaHusi K KaApPOBbIM YCJOBHUSIM peajiM3alnu 00pa3oBaTebHOM
NporpaMMmbl

Peanuzanus o6pa3oBaTebHONM MPOrpaMMbl 00ECTICUUBACTCS TIEAArOrMYeCKUMU
pabOTHUKaMHU KOJUIE/KA, a TakkKe JIMIAaMU, MPUBJICKAaeMbIMU K pealu3aiiu
00pa30BaTEeNbHON MPOTPAMMBI, B TOM YHUCIIE U3 YUCIIA PYKOBOJIUTENEH M paOOTHHKOB
OpraHu3aluii, HalpaBJICHUE [EATEIHbHOCTH KOTOPBIX COOTBETCTBYET 00JIacTU
npodeCCUOHAIBHOW ~ ACSATETbHOCTH M HMEIOIIMX CTaX paboThl B JTaHHOU
npodeccuoHaNbHON 00JaCTH HE MEHee 3 JIeT.

[lenaroruyeckue paOOTHUKM, NPHUBJICKAEMbIE K pealu3alli MPOTPaMMBbI
MOJIYHarOT JOTOJHUTENbHOE mMpodeccuoHaibHOoe Oo0pa3oBaHHE IO MpOrpaMmam
MOBBINICHUS KBaTM(UKAIMU HE pexke | paza B 3 roga, ¢ y4eTOM pacIIupeHus CIieKTpa
npoecCHOHANBHBIX KOMIIETCHIIMHA, B TOM 4YHclIe B (opMe CTaKUPOBKH B
OpraHM3alMsIX, HaMpaBJICHUE JEATEIBHOCTH KOTOPBIX COOTBETCTBYET 00IacTu
npo¢deCCUOHATIBHON JIEITEIIbHOCTH.

3.3 Uudopmanuonnoe odecneueHue ooyuenusi. [lepeuennb pexomeHayemMbix
yueOHbIX u31aHuii, UHTepHeT-pecypcoB, JONMOJHUTEIbHON JUTEPATYPbI

JIyist peanu3aiy mporpamMMBbl KaXKblii 00ydaroIuiicss 00ecreueH TOCTYIOM K
0azaM JaHHBIX U OuOmMMoTedyHOMY (OHIY 0Opa3oBaTEIbLHON OpraHU3alIUU.
bubnuoteunbrii QoHI WMEET MedYaTHbIE W/WIM JJIEKTPOHHBIE 00pa3oBaTENIbHBIC U
WHPOPMAIIMOHHBIE  PECypChl,  PEKOMEHIOBAaHHBIE  [IJII  WCIOJB30BAaHHUS B
o0pa3oBaTeIbHOM IPOLIECcce, HE CTaplle MSATH JIET C MOMEHTA U3/IaHuUs.

OcHoBHas JuTEpaTypa:

1. I'abpuensa O. C., OctpoymoB W. T'. Xumua gns npodeccuit u
CHCIMAILHOCTE TEXHUYECKOTO TPOPWIS: YICOHUK UIS CTYA. YYPEKICHUU CpEl.
npod. oopazoBanus. — M., 2018.

2. Tabpuensu O. C., OctpoymoB U. I'., CmankoB C. A., lopodeera H.M.
[Tpaktukym: yue6. [Tocobue mist cTyn. yupexiaeHuil cpeid. mpod. oOpa3oBaHUs. —
M., 2016.
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3. 'abpuensu O. C., Octpoymo U. I'., CnaakoB C. A. Xumusi: nocodue ais
noarotoBku K EI'D: yue0. mocobue /uist cTyA. yupekaeHui cpea. npod. oopazoBaHusl.
— M., 2017.

4. Tabpuensn O. C., JIbicoBa I'. I'. Xumus. TecTsl, 3a7auu U ynpakKHEHHUS:
yae0. mocodue I CTy . yapexaeHui cpen. npod. oopazoBanus. — M., 2017.

JlonoiHMTEILHAA JIUTEpPaTypa:

1. Epoxun FO. M., KoBasieBa U. b. Xumus miisa npodeccuit 1 cnenuaibHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO MPOUIICH: YICOHUK I CTYI. YUPESKICHHUMA
cpen. mpod. odbpazoBanus. — M., 2014.

2. Epoxun 0. M. Xumus: 3amaun u ymnpaxHeHHUs: yded. mocobue st CTy/.
yupexJIeHui cpe. mpod. odpazoanus. — M., 2014.

3. Epoxun FO.M. COOpHHK TECTOBBIX 3aJlaHUI MO XUMHH: y4ued. mocobue s
cTyn. YupexaeHuit cpei. npod. oopazoBanus. — M., 2014.

4. Epoxun 0. M., KoBanesa U. b. Xumus mis npodeccuit u cnenuaibHOCTEN
TEXHUYECKOTO TpOoPuiis. DIEKTPOHHBIN y4eOHO-METONUYECKU KOMIUIEKC. — M.,
2014.

5. CnankoB C. A., OctpoymoB U. I'., I'abpuensu O. C., JlykpsinoBa H. H.
Xumus mia npodeccuil U CnenUaIbHOCTEN TEXHUYECKOro MpOoQuiss. DIEKTPOHHOE
MPUJIOKEHHUE (DJIEKTPOHHOE y4eOHOE M3aHMe) NI CTYA. YUPEKICHHU cpel. mpod.
oOpazoBanusi. — M., 2014.

HNuTepHeT-pecypcenl:

www. pvg. mk. ru (omummuana «Ilokopu BopoObeBbI TOphI»).

www. hemi. wallst. ru (OGpa3oBaTenbHBIN CAalT AJISI MKOJIBHUKOB « XUMUSD»).

www. alhimikov. net (OOpa3oBaTebHbII CAaHT TSI HIKOJBHHKOB).

www. chem. msu. su (DekTpoHHass OMOIMOTEKA 110 XUMUH ).

www. enauki. ru (uHTEpHET-U3AaHUE 17151 yunTenel « EcTecTBeHHbIC HAYKN»).

www. lseptember. ru (MmeTonuueckas razera «[lepBoe ceHTIOps»).
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4. KOHTpPOJIb U OlleHKA Pe3yJbTATOB OCBOEHHS 0011€00pa30BaATeILHOIO
npeaMera

KoHTpoms ®  oOIleHKa  pe3yJbTaTOB  OOYYEHHUS  OCYIIECTBIIACTCS
npenojaBaresieM B IPOIECCEe NPOBEACHUS  NPAKTUUYECKUX  3aHATHH U
7abopaTopHbIX PabOT, TECTUPOBAHUS, a TAKXKE BBIMIOJHCHHUS OOYYaIOIIUMHUCS
WHJMBUAYAJbHBIX 3aJlaHUI, TPOEKTOB, HUccleqoBaHuil. PesynbTaThl 00ydeHUS
OTIPEEINISIOT, YTO OOyYarolMecs JOJKHBI 3HATh, TOHUMAaTh U JIEMOHCTPUPOBATH
10 3aBEPIICHUHN U3YUYEHUS TUCIUIUINHBI.

Jnst hbopmupoBaHUs, KOHTPOJS U OLEHKH PE3yJIbTaTOB OCBOCHUS Y4eOHOM
JVCHUIUIMHBI HCTIOJIB3YETCSl CUCTEMA OLIEHOYHBIX MEPOIPUSATHIA, MPEICTABISIONIAS
co0Ol KOMIUJIEKC YYEOHBIX MEPONPUATUM, COIJIACOBAHHBIX C pe3yJbTaTaMu
oOyuenuss u chopmynupoBanHbix ¢ ydetom DOI'OC COO (mpeaMeTHbie
pe3yabTtathl o auciuiube) u GI'oC CIIO.

Ne Monyx / Pasnen Pe3yabTaT 00yueHus OueHo4yHbIe MEPONIPUSITHS OK
/ Tema
| |OcHoBHO# MOTYJIb
1 |Pa3gexn 1. ®opmyanpoBaTh 6a30BbIE
OcHoBbI NOHATHUS U 3aKOHBI XMMHMHU
CTPOeHMs
BellecTBa

1.1 |Crpoenue aromoB |CocraBnsate xumuueckue  |1. Tect «Ctpoenue atomoB OK 01
XUMHYECKHX (hopMyJIbl COEAMHEHUH B XUMHUYECKHX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBHUH CO CTENIEHBIO |[IPUPOIa XUMHUECKOH CBSI3N».
pupoaa OKHCJIEHUS XUMHUYECKUX 2. 3agaum Ha COCTaBIICHHE
XUMHUYECKON 9JIEMEHTOB, UCXOJS U3 XUMUYECKUX GopMyIT
CBSI3H BaJICHTHOCTH U JIBYXaTOMHBIX COEIMHEHUN

INEKTPOOTPHULATEIBLHOCTH  |(OKCUAOB, CYIb(UIOB,
TUAPUJIOB U T.IL.).

1.2 |[lepuonuueckuit |XapakTepu3oBaTh ITpakTuko-opuentuposanusie  |OK 01
3aKOH U Ta0JuIa |XMMHUYECKHE 3JIEMEHThI B |TEOpETUYECKHUE 3aJaHMsI Ha OK 02
JI.1. MenneneeBa |COOTBETCTBUU C UX XapaKTepU3aLUI0 XUMHUECKUX

II0JIO)KEHUEM B arieMeHTOoB: «Mertamndeckue /
MEepPUOJNYECKON CUCTEME  |HEMEeTaJNInYecKhe CBOMCTBA,
XUMHYECKHX DJIEMEHTOB ANIEKTPOOTPHULATEIBLHOCTD U
.. Menneneesa CPOJICTBO K JJIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOEHUEM U
II0JIO)KEHUEM B NIEPUOANUECKON
CUCTEME XUMHUYECKHX
anemenToB .M. MenaeneeBay.
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Moayas / Paznen

Ne Pe3yabTar 00y4yeHus OueHo4YHbIE MEePONPUATHS OK
/ Tema
2 |Pa3zmen 2. CocraBasats ypaBHeHusi U | KonTpoabHasi padora

XuMHYecKue cXeMbl XUMHUYECKUX «CTpoeHue BelecTBa U
peakuuu peakuuii XHMHYeCcKHe PeaKiumn»

2.1 | Tumsr CocraBnTh peakuuu 1. 3amaun Ha cocTaBieHUE OK 01
XUMHYECKHX COEIMHEHUS, PA3JIO’KEHUs, |YpaBHEHUN peakIuii:
peakuui oOMeHa, 3aMeIlIeHuUs, — COEMHEHMSI, 3aMellleHus,

OKHCITUTEIIHHO-
BOCCTAHOBUTEIILHBIC
pCaKkuuu U pCakKunuun
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
THJIPOKCOKOMITIICKCOB
QIIOMUHUS U [TUHKA) C
y4acTHEM HEOPTraHHYECKUX
BEIIIECTB

pasokeHus, 0OMeHa U PeaKIui
C y4acTHeM KOMILUIEKCHBIX
coelMHEeHUN (Ha npuMepe
TUAPOKCOKOMILIEKCOB
QTIOMUHUS U [IUHKA);

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA C
HCIOIL30BAHHEM METO1A
3JICKTPOHHOTO OanaHca;

— C y4acTHeM KOMIUIEKCHBIX
coelMHEeHUH (Ha mpumepe
TUAPOKCOKOMILIEKCOB IIUHKA U
AJIFOMHUHUS).

2. 3ajaum Ha pacuer
KOJIMYE€CTBEHHBIX
XapaKTePUCTHK MPOAYKTA
pEaKIuu COeTMHEHHS; MAaCCOBOM
WM 00BEMHOM JIOJIM BBIXO/1a
MPOJIYKTA PEAKIIUU COSTMHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHEIX OTHOIICHUI Ta30B;
KOJIMYSCTBECHHBIX
XapaKTEPUCTUK UCXOTHBIX
BEILECTB U MPOYKTOB PEAKIIHH;
Macchl (00beM, KOJIMYECTBO
BEIIIECTBA) MPOJYKTa PEaKIInH,
€CIIK OJTHO M3 BEIIECTB JJAHO B
BHJIC PaCTBOPA C ONPEeIeICHHON
MAacCOBOM J0JIeil paCTBOPEHHOTO
BEIECTBA.
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Moayas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MEPONIPUATHS

OK

2.2

DNEKTPOIUTHUECK
asi JUCCOLMALS U
WOHHBIA 0OMEH

CocraBnaTh ypaBHEHUs
XUMHYECKHX PEAKIIHH
HOHHOI'0 0OMeHa ¢
y4acTUEM HEOPraHUIeCKUX
BEIIIECTB

1. 3apanus Ha cocTaBiieHUE
MOJICKYJISIPHBIX U MOHHBIX
peaxuil ¢ y4uacTueM OKCHJIOB,
KHCJIOT, OCHOBAHWUM U COJIEH,
MOHHBIX PEaKLUN TUAPOIN3a
COJIEHN, YCTAaHOBJIEHUE
W3MEHEHUSI KUCIIOTHOCTH CPEJIbI.
2. JlabopaTopHas pabora
«Peakuuu ruiponnsza.

OK 01

Pazpgea 3.
Ctpoenue u
CBOMCTBA
HEOPraHU4ecKuX
BellleCTB

HccaenoBarsb cTpoeHue U
CBOIiCTBa
HEOPraHu4eCcKHUX BellecTB

KonTpoasHnasi padora
«CBOICTBa HEOPraHUYECKHX
BeLeCTB»

3.1

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHUE
HEOPTraHUYECKUX
BEIIECTB

Knaccugpunuposars
HEOpPTraHUYECKHe BEIeCTBa
B COOTBETCTBHUH C HX
CTpOCHHEM

1. Tect «HomeHnknarypa u
Ha3BaHUE HEOPTaHUIECKUX
BEIIECTB UCXOJI U3 UX
XUMHUYECKON (HOpMYIIbI TN
COCTaBIICHHE XUMUYECKOU
bopMyIIbl UCXO/I U3 HAa3BAHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIM TPUBUAIBHOU
HOMEHKJIAType».

2. 3aj1a4um Ha pacyeT MacCOBOM
JIONU (MacChl) XUMHUYECKOTO
aIieMeHTa (COeIMHEHNS) B
MoOJIeKyJe (CMECH).

3. [IpakTrueckue 3agaHus Mo
KJaccu(uKaum, HOMEHKIAType
U XUMUYECKUM (popmyiam
HEOPTraHMYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

4. IpakTudeckue 3a1aHus Ha
oTpeielIeHue XUMHUYECKON
aAKTUBHOCTH BEIIIECTB B
3aBHCHMOCTH BUIa XUMHUECKOH
CBSI3M M TUTIA KPUCTAJUTNIECKOM
PEIIeTKH.

OK 01

3.2

dusnko-
XHUMHAYECKHE
CBOICTBa
HEOPraHUYECKUX

VYcraHaBIuBaTh
3aBUCHUMOCTH (DU3HUKO-
XHMHYECKHX CBOHCTB
HEOPTraHUYECKHUX BEIECCTB

1. Tect «OcobeHHOCTH
XUMHYECKHUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAHHIA,
aM(pOTEPHBIX THAPOKCUIOB U

OK 01
OK 02
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Mopnyas / Paznea

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONPUATHS OK
/ Tema
BELIECTB OT CTPOEHUS aTOMOB U coJiei.

MOJIEKYJI, a TAKKE THIIA 2. 3ajaHus Ha COCTaBJICHUE

KPUCTANINYECKOM pEeIeTKH |ypaBHEHUN XUMHUUECKUX
peaKumii ¢ ydacTHEeM IPOCThIX U
CJIO’KHBIX HEOPraHMYECKHX
BELIECTB: OKCHUJIOB METAJIIOB,
HEMETAJJIOB U aM(OTEpHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAHUM U
aM(OTEpHBIX TUAPOKCUIIOB,
HEOPraHMYEeCKUX COJIeH,
XapaKTepU3yOIUX UX CBOMCTBA
U CIIOCOOBI MOTY4EHHUS.
3. IlpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U MOJIyYEHUE
HEOpPraHUYECKUX BEILECTB.
4. JIaboparopnas pabota
«CBOMCTBa METAJUIOB U
HEMETaJJIOBY.

3.3 |[IpousBoacTBO Ob6ocHoBbIBaTh 3HaueHue U |[IpakTuko-opuentupoBannsie |OK 01
HEOPraHWYECKUX |[IPUMEHEHHE 3aJJaHus 110 COCTABIICHUIO OK 02
BEIIECTB. HEOPraHNYECKUX BELIECTB B [ XMMUYECKUX PEaKIHi ¢
3HaueHue u OBITOBOM 1 y4acTHEM HeOpraHHuYeCKuX
MIPUMEHEHNE B IIPOU3BOJICTBEHHOU BEIIECTB, UCIOIb3YEMBbIX JJIS UX
ObITY U Ha NeSITEIbHOCTH YEJIOBEKA UX |UJIECHTU(PUKALUU U
MIPOU3BOJICTBE (U3UKO-XUMUYECKUMHU IIPOMBIIIJIEHHBIX CITIOCOOOB

CBOMCTBaMH [IOJIy4YEHMUS.

4 |Pa3nen 4. HccnenoBarsb crpoenue u |KonrposabHas pabora
CtpoeHue u cBoiicTBa oprannyeckux |«CTpoeHuHe H CBONiCcTBa
CBONicTBA BelIeCTB OpPraHMYeCcKHX BellecTB)
OpPraHHYecKHuX
BeleCTB

4.1 |Knaccuduxkanus, |Knaccupunuposars 1. 3aganus Ha cocTaBiieHUE OK 01
CTPOECHHE U OpraHUYeCKHe BEIIeCTBa B |Ha3BAaHHM OPraHUYECKUX
HOMEHKJIAaTypa COOTBETCTBHUH C UX COEJIMHEHUH 110 TPUBHATILHON
OpPraHUYECKUX CTpPOEHUEM WIM MEXAYHApOIHON
BELIECTB CHUCTEMATUYECKOU

HOMEHKJIAType.

2. 3a7aHns Ha COCTABIIEHUE
MOJTHBIX ¥ COKPAIICHHBIX

CTPYKTYPHBIX (OpMYIT
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Mopnyas / Paznea
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHBIE MEPONIPUATHS

OK

OpraHWYECKHUX BEIECTB
OT/IEJIbHBIX KJIACCOB.

3. 3ajauu Ha onpeeeHue
npocreiiei GopmMyibl
OpraHUYeCKON MOJIEKYJIBI,
MCXOJIS U3 DJIEMEHTHOI'O COCTaBa

(8 %).

4.2

CaoiicTBa
OpraHUYECKUX
COE€IUHEHUN

YcranaBiuBaTh
3aBUCUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
OPraHU4eCKHUX BEMIECTB OT
CTPOEHHUSI MOJIEKYJI

1. 3apanus Ha cocTaBiieHUE
YpaBHEHUN XUMUYECKUX
peakuuii ¢ yuacTuem
OpraHWYEeCKHUX BEIIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOECHHS.

2. 3aiaHus HA COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakuuii, WITIOCTPUPYIOIINAX
XMMHYECKHE CBOMCTBA C YUYETOM
MEXaHU3MOB MPOTEKAHUS
JIAHHBIX peaKLIHi 1
T€HETUYECKOM CBS3U
OpPraHWYECKHUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHble 3a1a4u 110
YPaBHEHUSIM PEAKILUM C
y4aCTHEM OPTaHHUYECKUX
BEIIECTB.

4. JIaboparopnas paboTa
«ITonmyyeHnue 3TrIIeHA U
H3YyYEHHUE Er0 CBOMCTBY.

OK 01
OK 02

4.3

Opranuueckue
BEILIECTBA B
KUA3HEEATENBHOC
TH YE€JIOBEKa.
[IpousBoacTeo u
MIPUMEHEHUE
OpraHNYeCKHUX
BEIIIECTB B
MPOMBIIIUIEHHOCTH

OOO0OCHOBEIBaTh 3HAUECHUE U
MIPUMEHEHHE OPTraHNYeCKUX
BEIIECTB B OBITOBOU M
MIPOU3BOJICTBEHHOM
JIEATEIIbHOCTH YeJIOBEKA NX
(bU3UKO-XUMUIECKUMHU
CBOMCTBaMH

[TpakTHKO-OpHEHTUPOBAHHbBIE
3aJJaHUs 110 COCTABIICHUIO
XUMHUYECKUX PEAKLIUN C
y4acTUEM OPTaHUYECKUX
BELIECTB, UCIIOJIb3YEMBIX I UX
UACHTU(PUKAIIH B OBITY U
MPOMBIIIJIEHHOCTH.

OK 01
OK 02
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Moayas / Paznen

Ne Pe3yabTar 00y4yeHus OueHo4YHbIE MEePONPUATHS OK
/ Tema
5 |Pa3pea S. HccnenoBars paBHoBecue |KonTposabHas padora
Kunerudeckne U (M CKOPOCTh XUMHUYeCcKHX |«CKOPOCTH XUMHYECKOM
TepMOIMHAMMYEC | peaKIuii peaknuu U XUMHUYecKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTeKAHUS
XUMHYECKHX
peakuuit

5.1 |Kunernueckue HccnenoBath BausiHUC 1. JTabopaTopHnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHILIEHTpAIlUU BEIOOD: OK 02
MIPOTEKAHUS pearupymomux BemecTB 1 |— «OnpeaeneHue 3aBUCUMOCTH
XUMUYECKUX TEMIEPaTypbl HA CKOPOCTh |CKOPOCTU PEAKIIMH OT
peakiuit XUMHUYECKHUX PEAKIUM KOHIIEHTPAIIUU pearupyronmx

BEIIECTBY;

— «OrnpeneneHue 3aBUCUMOCTH
CKOPOCTH pEaKIMH OT
TEeMIIEpaTypPhI».

2. IlpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
aHayn3 (paKTOPOB, BIUSIONINX
Ha U3MEHEHHUE CKOPOCTU
XUMHUYECKON pEeaKIUU.

5.2 |Tepmonunamuuec |MccnenoBars BIusHUE 1. 3agauu Ha pacyetsl TermoBsix |OK 01
KHe M3MEHEHHUs KOHUeHTpauuu |3ddexToB xumudeckux peakuuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLIUU CPEAbl U | ONPEACICHUE TUIIA PEAKIINU
MPOTEKAHUS TEMIEpaTyphl Ha cCMelIeHue | (1o TerIoBoMY 3G (dEKTy: IK30-
XUMHUYECKUX XUMHYECKOTO PABHOBECUS |U SHAOTEPMHUUYECKHUE).
peakiuii. 2. [TpakTHKO-OpUEHTUPOBAHHBIE
PaBHOBecue 3aJlaHUs Ha IPUMEHEHHE
XAMUYECKHAX npunnuna Jle larense st
peakuuit HAaxXO0JKJICHUS HaIpPaBIICHUS

CMEIIIeHHS PaBHOBECHSI
XUMHUYECKON pEeaKIMu U aHAJIN3
(hakTOpOB, BIHSIONINX HA
CMEIIIEHNE XUMHUYECKOTO
paBHOBECHS.
3. JJaboparopHas paboTa
«M3ydeHne BIUSHUS Pa3INYHbIX
(akTOpOB Ha CMEIIEHUE
XUMHUYECKOTO PAaBHOBECHUS.

6 [Pa3gex 6. HccnenoBars nucnepcunie | KonTponbHas padora mo reme

JAucnepcHbie CHCTEMBbI «JlucnepcHbie CUCTEMbI»
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Moayas / Paznen

Ne Pe3yabTar 00y4yeHus OueHo4YHbIE MEePONPUATHS OK
/ Tema
CHCTEeMBbI
6.1 |ducniepcHbie Pasnuuyars ucTuHHBIE 1. 3agauu Ha NpUTOTOBJIEHNE OK 01
CUCTEMBI U PacTBOpPBIL, KOJJIOUIHbIE pPacTBOPOB. OK 02
(baxTops! NX pacTBOpHI U 2. IIpaKTHKO-OpUEHTUPOBAHHBIC
YCTONYMBOCTH rpyO0OIUCTIEPCHBIE CUCTEMBI | pacUyeTHBIC 3aaHUs Ha
Ha OCHOBE XMMUYECKOT0 JUCTIEPCHBIE CUCTEMBI,
JKCIEpUMEHTA UCIOJIb3yeMble B OBITOBOW 1
IIPOU3BO/ICTBEHHOMN
JeSITEIbHOCTH YEJIOBEKA.
6.2 |UccrnenoBanue UccnenoBath pusmko- JlaGoparopHas pabota (Ha OK 01
CBOWCTB XUMHUYECKHE CBOWCTBA BbIOOD):
TMCTIEPCHBIX Pa3IUYHbIX BUJIOB — IlpuroroBieHue pacTBOpOB;
CUCTEM JUCIIEPCHBIX CUCTEM — WccnenoBanue qucnepcHbIX
CUCTEM.
7 |Pa3men 7. HcciaenoBaTh CBOMCTBA
KayecTBeHHbIEe |OpraHM4ecKHX U
peakuuu HEOPraHu4ecKuXx BellecTs
o0HapyKeHuUst € MCI0JIb30BAHHEM
OPraHHYeCKHX U |KadyeCTBEHHBIX peaKkuuii
HEOPraHUYeCcKuX
BeIeCTB
7.1 |OGHapyxeHue UccnenoBath 1. JTabopaTtopHnast pabota (Ha OK 01
HEOPraHMYECKUX |KAaueCTBEHHbIE PEaKIINU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEUIECTB |(— AHAJIUTHUECKUE PEaKIU
AHHOHOB kaTuoHOB [-VI rpym;
— AHQJIUTUYECKUE PEaKIINU
aHHOHOB.
2. llpakTdeckue 3a1anus Ha
COCTaBJIEHUE YpaBHEHUII
peakiuii oOOHapy>KEeHHS
kaTuoHoB [-VI rpymm u
aHMOHOB, B T.Y. B MOJICKYJISIPHOM
Y MOHHOMH popmax.
7.2 |OOHapyxeHUE UccnenoBath 1. JTabopaTopHnast pabota (Ha OK 01
OpraHUYEeCcKuX KAaueCTBEHHBIE PEAKIINU BBIOOD):
BELIECTB OpPraHMYECKUX COEANHEHNN |— KadecTBeHHBIE peakiiuu Ha
OTJIEbHBIX OTJIEJIbHBIX KJIACCOB OTJIENIbHBIE KIIACChI
KJIaCCOB C OpraHUYECKUX BEIIECTB;
HCII0JIb30BAHUEM — KauecTBeHHBII aHaIU3
KayeCTBEHHBIX OpPraHUYECKHUX COEIMHEHUH TI0
peakuuii (GYHKLIMOHATIBHBIM TPYIIIAM.
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Mopnyas / Paznea

Ne Pe3yabTar 00y4yeHus OueHo4YHbIE MEePONPUATHS OK
/ Tema
2. IlpakTueckue 3ajianus Ha
COCTaBJICHUE KaU€CTBEHHBIX
peakiuii oOOHapyKEHUS
OpPraHUYECKUX COCTUHEHUM.
Il |IIpuknagHoii MoayIb
8 |Pa3mea 8. OuenuBarh nocJjeacTeus |3amura keica (¢ yaeTomM
XuMmus B ObITY U |OBITOBOM H Oyayuei npogeccuoHAIbHOI
NMPOU3BOJACTBEHH |MIPOM3BOJACTBEHHOM JAeATeJIbHOCTH)
0i1 1esITeJIbHOCTH |/1eATEJHLHOCTH YeJI0BeKa ¢
YyejI0BeKa MO3HUIINIi DKOJIOTNYEeCKOM
0e30IacHOCTH
Xumust B ObiTy 1 |OneHuBath nocneActeus  |Kefic (¢ yuerom Oymymeit OK 01
MIPOM3BOJICTBEHHO |OBITOBOM U npodeccnoHanbHOM OK 02
W IEATEIIbHOCTH  |ITPOU3BOJICTBEHHOM JIeATEITLHOCTH) OK 04
YyeJoBeKa JIEATEIIbHOCTH YeJIOBEKA ¢ |B0O3MOKHBIE TEMBI KEHCOB: OK 07
MO3ULUNA 3KOJIOTUYECKOM 1. [ToTerienue kumMaTa u
0€301acHOCTH BBICBOOOKICHHE Ta30BBIX
THJIPaTOB CO JTHA OKEaHa.
2. bynymue Matepuanbl 1Jis
aBua-, MalIMHO- U
pruOOPOCTPOECHHUSI.
3. HoBrle maTepuaisl s
COJTHEYHBIX OaTapeit.
4. JlexapcTBa Ha OCHOBE
pacCTUTETBHBIX MPENapaToB.
9.1 |Pazgen 9.1. HNuTepnpernpoBarb 3ammra y4eOHo-
HccnenoBanue u |XuMHU4YecKHe MPOIECCHl M |MCCJIE0BATEIbCKOI0 MPOEKTA
XUMHYECKUI siBJIeHUs1 B Onocdepe (c yuerom Oynymeit
aHaIu3 00bEKTOB npogeccuoHATbHOMI
onocgepnl AeSITeIbHOCTH)
9.1. |OcHOBBI BremonasaTe monueii uka | 1. JlabopaTophas pabora OK 01
nabopatopHoit AKCIEPUMEHTAIBHOTO «OcHOBBI Ta0OPaTOPHOI
MIPAKTUKHU B WCCIIETOBAHUS C MPAKTUKIY.
npodeccuoHanbH | COOIOIEHUEM MTPABUIT 2. TumnoBble pacueTsl 10

bIX J1a0OpaTOpUsX

6e30MmacHOro 00paleHus ¢
BeIlleCTBAMH U
1a00paTOPHBIM
o0opynoBaHrueM

TEMaTHUKE YKCIICPUMECHTA.
3. 3a1a4u Ha BBIUUCIIEHUE
CpeIHEro 3HaYEeHUs
OKCIEPUMECHTAIBHBIX JaHHBIX,
MOTPEIIHOCTH.

4. IlpencraBicHuE pe3ysIbTaTOB
JKCIIEPUMEHTA B Pa3INYHOU
dbopme (Tabnuia, rpaduk,
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Mopnyas / Paznea

Ne Pe3yabTar 00y4yeHus OueHo4YHbIE MEePONPUATHS OK
/ Tema
OTYET, JOKJIa/, IPE3CHTALINS).
9.2 | XuMHYECKUI Uccnenosars xumuueckuii | 1. Tect «CBoMCTBA U COCTaB OK 01
aHaiu3 Mpo0 BOJIbI|COCTAB MPOO BOJIBI BOJIBIY. OK 02
2. 3amanue « XUMHUYECKHI OK 07

COCTaB BO/Ibl, TUII BOJIbI U
CIOCOOBI €€ IPUMEHEHUS (C
UCTIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. IlpakTHKO-OpHUEHTUPOBAaHHBIE
TEOpeTUYECKHE 3aJjaHns Ha
COCTaB BOBI M CIIOCOOBI
BbIP)KEHUS KOHLIEHTpAIUNA U
nepecyeT KOHLEHTpalui (c
MCTIOJIH30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JlaboparopHasi pabota Ha
BBIOOD:

— Ouncrtka BOjbI OT
3arpsAA3HCHU;

— Omnpenenenne pH Bogs! n

ee KHCIOTHOCTH;

— Onpenenenne KeCTKOCTH
BOJBI U CITIOCOOBI €€
yCTpaHEHHUSI.
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Mopnyas / Paznea

Ne Pe3yabTar 00y4yeHus OueHo4YHbIE MEePONPUATHS OK
/ Tema
9.3 | Xumuueckuii UccnenoBats xumuueckuit |1. Tect «Oprannyeckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAaHUS |HEOPraHUYECKHUE BEIIECTBA, OK 02
KayecTBa BXOJIA1IUE B cocTaB npoAaykTtoB |(OK 07
MIPOJYKTOB MUTaAHUS.
MUTAHUS 2. [TpakTHKO-OpHUEHTUPOBAHHEIC
3a/laHus 110 KYJIMHApHOU
TEMAaTHKE.
3. JlaboparopHas pabota (Ha
BBIOOD):
— ObHapy>keHue HUTPATOB B
MPOJYKTaX MUTAHUS;
— WccnenoBanue mpoayKToB
MUTAHUS HA HAJTMYUE YTIIEBOJIOB
(Myka, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJMYHE YTJIEBOJOB
(kpaxmail, TJIFOKO3a, caxapo3a).
9.4 |Xumnyeckuit Uccnenosars xumuueckuii |1. Tect mo teme «Xumuueckuin |OK 01
aHanu3 1pood cocTaB PO MOYBEI COCTaB HEOPTraHUYECKUX U OK 02
TTOYBBI OpPTaHWYECKUX YIOOPCHHII. OK 07

2. 3anmanue «B3auMocBs3b
COCTaBa MOYBHI, TUII TTIOYBHI U €€
Ha3HAYCHHUS.

3. JlaboparopHas pabora (Ha
BBIOOD):

— OGHapyxeHue
HEOPraHWYECKHUX ITpUMeECE B
mpo0ax MOYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTH U HIETIOYHOCTH.
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Moayas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONPUATHS OK
/ Tema

9.5 |UccnenoBanue HccnenoBaTh XUMHUYECKUH | YUeOHO-HUCCIIE0BATENbCKUAN OK 01

00BEKTOB cocTaB 00BEKTOB OMOC(hEpHI [IPOSKT B 00IaCTH OK 02

ounocdepbl Ha MpUMEpPE NPOTYKTOB HCCIIeI0BaHMS 00BEKTOB OK 04

MUTAHUSL, BOJbI U IIOYBBI ounocdepsl. OK 07

Bo3MokHBIE TEMBI TIPOSKTOB:
1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
PEKOMEH/IallH TIO e¢
HCIIOJIb30BAHMIO.

2. Uccnenosanue
pa3pyIIaroIIero AeUCTBUSL
IIPUPOJIHOM BOJIbI HA
CTPOUTEIIbHBIC MaTePHAIIBI.

3. CocraBienue nmpoekTa
[[BETHUKA/Oropoja/caia B
3aBHCHMOCTH OT COCTaBa
MIPOaHATM3UPOBAHHBIX TIOYB.
4. CocTaBieHue
cOaTaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEENI0) B 3aBUCUMOCTH
OT COJIEPKAHUSI XUMUIECKHIX
MaKpO U MUKPOIJIEMEHTOB B
MPOYKTAX TTUTAHHUS.

5. HMccnenoBanne KauecTBa
MMATHLEBOM BOJIBI.

6. Mccienoanwe mpod
BOJIONTPOBOHOM BOJIBI Ha
peIMeT YCTpaHEeHUs
JKECTKOCTH.

7. YcTpaHeHUE KeCTKOCTH BOIbI
B CEIIbCKOXO03SMCTBEHHOM
JIEITENHHOCTH.
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