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1. O0mas xapakrepucTuka padodeil mporpaMmMbl 001e00pa3oBaTeJbHOM
AUCHHUILUINHBI «XHUMHS»

1.1. MecTo AUCHUIUIMHBI B CTPYKType OCHOBHOH mpodeccuoHAJIbHOM
o0pa3oBaTe/IbHON NMPOrpaMMblI

OO6meoOpa3oBaTebHas AWCHUIUIMHA «XUMHUS» SBISACTCS 005S3aTEIbHON
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa30BaTeIbHOW MPOTpaMMBI B
cootBerctBU ¢ DI'OC CIIO mno npogeccuu/cneyuanvnocmu  34.02.01.
CecTpuHCKOE A€IO.

TpynoeMKOCTh AUCIUIUIMHBI « XUMHUSD» COCTaBlsieT 126 4acoB, U3 KOTOPBIX
84 yaca — 0a3oBbIi MOIYNb (7 pa3nenoB) U 42 yaca — NMPUKIATHON MOAYJb (2
paszjiena), BKIYAOIUi TPaKTUKO-OPUEHTHPOBAHHOE COJIEP)KaHUE, YCUITUBAIOILIEE
NPO(QHUIBHYIO COCTABISIONLYIO IO KOHKPETHOU MPO(eCcCru Ui CHEUaIbHOCTH.

[IpuknanHoi MOIyNb BKIIOYAET ABa pasaena. Pazaen 8§ «Xumus B ObITy U
MIPOU3BOICTBEHHOM JIEATETLHOCTH YEJIOBEKaY.

Tematuka paznena 9— 6uocdepa (>kUBbIE OPraHU3MBI).

1.2. Hesn u mu1aHupyemble pe3yJbTAaThl 0CBOCHUS JUCHTUTITIHHBI
1.2.1. leau 1 3aqa4y JTUCHUATIIIMHBI

@opMHUpPOBaHUE y CTYJECHTOB XHWMHYECKOM COCTABIIAIOLIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpPA KAaK OCHOBBI TPUHSATHS PEIICHUW B >KU3HECHHBIX W
MIPOM3BOJICTBEHHBIX CUTYAIIHsIX, OTBETCTBEHHOTO MMOBEJCHHS B PUPOIHON Cpee.

3agaum IMCUMILIUHBI:

1) chopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKHX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOWIEN CpeJie, LIEJTOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS TPOBOAWTH pPACUEThl MO XUMHUYCCKUM (QopMyram u
YpaBHEHUSM XHMHUYECKMX pEaKIuii, IUIaHUPOBaTh M  HMHTEPIPETHPOBATH
PE3yNBTaThl XUMHUYECKUX SKCIIEPUMEHTOB,

3) copMupoBaTh HaBBIKM TPOBEICHUS XUMHYECKHX JKCIEPUMEHTATBHBIX
WCCJIEIOBAHMM C COOI0O/IEHNEM TpaBmII 0€30MMaCHOTO OOpAaIIeHHsI C BEIIECTBAMH U
71a00paTOPHBIM 000PYIOBAHUEM;

4) pa3BuUTh YMEHHS AaHAJIW3UPOBATH, OIICHUBATh, IMPOBEPSITH HA
JIOCTOBEPHOCTH M 0000111aTh HH(POPMALII0O XUMUYECKOTO XapaKTepa U3 pa3IMuHbIX
HUCTOYHHUKOB,;

5) cdopmupoBaTh  yMEHUS  MPOTHO3UPOBATH  TMOCIEICTBUS  CBOEH
NEATETbHOCTH W XUMUYECKUX MPHUPOIHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
IIPOLIECCOB;



6) chopMupOBaTh MOHUMAHUE 3HAYMMOCTH JOCTIKCHUN XUMUYECKON HAyKH
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAILHON M MPOU3BOJICTBEHHOM cdep.
1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOCHHSI  001Ie00pa3oBaTeJIbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



Kon n
HauMeHOBaHHUe
bopmupyembIx
KOMIIeTeHI Ui

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

O6mme!

JMCHUIIHHAPHbIE?

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3a7a4
npodeccruoHaNbHON
JeATEIIEHOCTH
HNPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:
- TOTOBHOCTb K TpPYAY, OCO3HAHHE IIEHHOCTH MAacCTEepPCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTUBHOM JEATEIHbHOCTH TEXHOJIOTHUECKON M

colMaIbHOM HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUOUHUPOBATDL,

IUIAHUPOBaTb U CAMOCTOSITEJIbHO — BBIIOJHATH — TaKylo
JeSITebHOCTD;
- UWHTEpeC K pa3audHbiM cdepam TpodhecCHOHATBLHOM
JeSITENIbHOCTH,
OBanagenue YHHUBEpPCAIbHBIMH y4eOHBIMU

NO3HABATEJIbHbIMH 1eHCTBUAMMU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- CaMOCTOATENIbHO (OPMYJIMPOBATH M AKTyaJIM3UpPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYILIECTBEHHBIN NMPU3HAK WM OCHOBAHUS JUIA
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OIpeneNsaTh LN JAEATeIbHOCTH, 3ajaBaThb NapaMeTpbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIBIATH  3aKOHOMEPHOCTM M NPOTUBOpEuYUs B
paccMaTpUBaeMbIX SIBJICHUSX;

- BHOCHUTH NESATENIbHOCTh,  OLICHUBATh

OIICHUBATL  PUCKU

KOPPEKTHBBI B

COOTBCTCTBUC  PE3YJIbTATOB  LCJIAM,

- BJIQJECTh CUCTEMOW XUMHUYECKUX 3HAHUK, KOTOPAsl BKIIOYAET:
OCHOBOIIOJIATAlONINE TIOHATUS (XUMHYECKHM JJIEMEHT, aToM,
3JIEKTPOHHAsI 000JI0UKa aToma, s-, P-, d-3JIEKTPOHHbBIEC OPOUTAIIH
ATOMOB, HOH,

MOJICKYIJIA, BaJICHTHOCTbD,

QJICKTPOOTPpUIATCIbHOCTb, CTCIICHb OKUCJICHUSA, XHMHYCCKaAs

CBSI3b, MOJIb, MOJISIPHAS Macca, MOJIIPHBIA 00BEM, YIIepOJHbIN
rpyiia,
HU30MEpBI, TOMOJIOTHYECKUN psiZl, TOMOJIOTH, YIJIEBOJIOPOIHI,
U a30TCOJEpIKAlUE COCAMHEHUS,

CKCJICT, (I)YHKL[I/IOHaJIbHaH paauKall, HU30MCpus,

KHCIIOPO/I- OMOJIOTHYECKHI
aKTUBHbIE BellecTBa (YIJIEBOJBI, KHUpbI, O€JIKH), MOHOMED,

CTPYKTYpPHOE
COCIMHECHUS, KPUCTAJUIMYECKass pELIeTKa, THUIbl XUMHYECKHUX

moJIMmeEp, 3BC€HO, BBICOKOMOJICKYJIAPHBIC
(OKHCIIUTENTLHO-BOCCTAHOBUTEIIBHBIC,
oOMeHa),

OJICKTPOJIUTHYICCKAA

peakuun 3K30- 5

SHAOTCPMHUYCCKUC, PCAKOUU HOHHOI'O pacTBop,

ANEKTPOJIUTHI, HEDJIEKTPOIUTHI,
JICCOITHAIIAS,

XUMHUYECKON pEeaKIuh, XUMHYECKOE pPaBHOBECUE), TEOpUU U

OKHUCJIUTEND, BOCCTAaHOBHTEID, CKOPOCTH
3aKOHBI (TGOpI/ISI XUMHUYCCKOT O CTpOCHI/Iﬂ OpFaHI/IquKI/IX BCIICCTB
A.M. bytiepoBa, TeopHus SIEKTPOJIMTHUUECKOW IHCCOLMAIINH,
nepuoanueckuii 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHS
Macchbl), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XHUMHH,

(I)aKTOJ'IOI‘I/I‘-ICCKI/IC CBCIACHHUA O CBOﬁCTBaX, COCTaBC, MOJTYUYCHUHU U

lyKasbiBaloTcA IMUHOCTHbBIE U MEeTanpeaMeTHble pesynbTaTbl U3 ®rOC COO (B nocneaHel peaakumu ot 12.08.2022) B oTrnaronbHoi Gopme, popmMupyemble 06LLe06pa3oBaTeNbHOM

ANCUUNANHON

Z,U,MCLI,I/II'U'IMHaprIe (I'Ipe,CI,METHbIe) pPe3ynbTaTbl YKa3bliBatOTCA B COOTBETCTBUU C MeTO,EI,I/IKOVI npenogasaHMA ANCUUNNINHDI




HOCJIG,I[CTBI/Iﬁ JACATCIIBHOCTH,
- pa3BHUBATb Kp€aTHuBHOC
KN3HCHHBIX HpO6J’I€M

MBIIIICHHE TP PEIICHUH
0) 0a30BbIe HCCEeI0BaTEILCKUE TeHCTBUS:

- BIIQJCTh HAaBBIKAMH  y4eOHO-HCCIEAOBATEIBCKONH |
NPOCKTHOM JIEATEIbHOCTH, HABBIKAMU Pa3pEIICHUS MPOOIIeM;

- BBIABJIIATD HpI/I‘-II/IHHO'CHeI[CTBeHHBIe CBs3H n
aKTyaJIU3UPOBATh 33Ja4yy, BBIIBUraTh THIIOTE3Y €€ PEIICHUS,
HaXOJWTh  APTYMEHTBhl IS JIOKA3aTelbCTBA  CBOMX
YTBEPXKICHHIA, 3a/1aBaTh MAPaMETPbl U KPUTEPHUU PEIICHHUS;

- aHAJU3UPOBATh IMOJYYCHHBIE B XOJC pEIICHHS 3aJa4yu
pe3yJIbTaThl, KPUTUYECKH OIECHHBATh WX JIOCTOBEPHOCTD,
HpOFHO?;I/IpOBaTI) NU3MCHCHUEC B HOBBIX yc.HOBH?[X;

- YMGTI) HepeHOCI/ITB 3HAHUS B HO3HaBaTeJII>Hy10 nu
HpaKTI/I‘IeCKYIO O6HaCTI/I KUBHEACATCIIBHOCTH,

- YMETb HHTEIPUPOBATh 3HAHUS W3 pPa3HBIX IPEIMETHBIX
oOuacrei;

- BBIIBUTATh HOBBIC HJCH, TpeiaraTh OpPUTHHAIBHBIC
TIOJTXO/IbI U PEIICHUS;

- CIIOCOOHOCTH UX HCIIOJIb30BAaHUS B MO3HABATEILHOU U

COLIMAIBHON MTPAKTHUKE

0€30I1aCHOM HCIOJIb30BaHUM BA)KHEHIINX HEOPraHMYeCKHX H
OpPraHUYECKUX BEIIECTB B OBITY U NMPAKTHUUECKOW NESATEIBHOCTH
YEJIOBEKa;

- YMEThb BBIABIIATH XapaKTEPHbIC IPU3HAKM U B3aUMOCBA3b
WU3YYEHHBIX IOHATUH, IPUMEHATH COOTBETCTBYIOLIUE ITOHATHUS
IIPU  OIMCAaHUM CTPOCHHUS U CBOMCTB HEOPraHMYECKUX U
U HX [PEBPALCHUN; BBIABIATH

OpraHN4YCCKUX  BCILICCTB

B3aUMOCBSI3b ~ XMMHYECKHX  3HAaHMH €  MOHATUAMH U
IPEJCTaBICHUAMU IPYTHX €CTECTBEHHOHAYUHBIX IIPEIMETOB;

- YMETh UCHOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX COCAMHEHUM
MEX/YHAPOAHOTO COK03a TEOPETUUECKOM M MPUKIAJHOW XUMHUH
U TpUBHAJIbHbIE HAa3BaHMWs BAXKHEMIIMX BEIIECTB (ITHJIEH,
alleTWJICH, TIMLEPUH, (eHo, popManbaeru, yKCycHast KHCIIOTa,
IJIMLUMH, YTapHbI Tra3, YIVIEKUCHbIM Ta3, aMMHak, TIalieHas
NUThEBAsl coja WU JPYTux),

HU3BCCTh, HCETamcHass H3BCCTDb,

(hopMyIibI
BEIIECTB, YPAaBHEHMsS XHMMHUYECKHX peEakIHid, OOBACHATh UX
CMBICJI; TOATBEPXKAATh XapaKTEPHbIE XMMHYECKHUE CBOMCTBA
BEILECTB COOTBETCTBYIOIIMMH OKCIIEPUMEHTAMM U 3aIUCAMU
YPaBHEHUN XUMUYECKUX PEAKLIUN;

- yMeTb
HEOPraHWYECKNX M OPraHWYECKHX BEHIECTB K OIPEICICHHBIM

COCTaBJIATH HCOPTaHUYECKUX H©U  OPraHUuYCCKHUX

YCTaHABJIMBATh  NPUHAMICKHOCTh  HM3YUYECHHBIX
KJIaccaM M TpyniiaM COEIMHEHUH, XapaKTEepU30BaTh UX COCTAB U
BOKHEHIIME CBOMCTBA; OMNPENETATh BUIbl XUMHUYECKHX CBS3EH
(koBajieHTHasi, HMOHHAsA, METAJNIMYECKas, BOJOPOJHAS), THIIbI
KPUCTAINTMYECKUX  PEIIETOK  BEIIeCTB;  KIACCHU(PUIIUPOBATH
XUMHUYECKHE PEAKIUU;

- chopMUpOBaTh MPEJICTABICHHS: O MaTePHATbLHOM EIUHCTBE

MHpa, 3aKOHOMECPHOCTAX U ITO3HABACMOCTHU SIBIICHHI IpUpoasbI; O




MeCTe U 3HAUYEHUU XHMHUU B CHUCTEME ECTECTBEHHBIX HAyK U ee
poiu B OOECHEeYeHUU YCTOWYMBOTO PAa3BUTHUSI YEIIOBEUECTBA: B
pelIeHnu Mpo0ieM 3KOJOTHYEeCKON, SHEPreTHUECKON U MUIIEBON
0€30macHOCTH, B PAa3BUTUM MEAMIWHBL, CO3AaHUU HOBBIX
MaTepHajoB, HOBBIX HMCTOYHUKOB SHEPrHHM, B 00eCHEUCHUH
pPallMOHANIBHOTO  MPHUPOJOIONB30BaHMUs, B  (OPMHPOBAHUU
MHUpPOBO33pPEHUSI W OOIIEH KyJIbTyphl 4eEJIOBEKa, a TaKxkKe
HKOJIOTMYECKH O0OOCHOBAHHOTO OTHOLICHHS K CBOEMY 3J0POBBIO
U IPUPOJTHOM cpenie;

- BJIaJIETh CHUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOINOJIATAIONINE TOHATUSA (JOMOJHUTENBHO K CHCTEME
NOHATHIM  0a30BOr0  ypoOBHSI) - HM30TONBL, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUE aToMa, TUOpuIM3alus aTOMHBIX

opbutanei, xumuyeckas casp ("C " u "

, KpaTHblE CBS3H),
MOJISIpHAsi KOHLEHTpAIMs, CTPYKTypHas (opMmyia, H30MEpHs
(cTpykTypHas, reoMerpudeckas (IUC-TpaHC-U30MEPHsi), THIIbI
XUMHUYECKUX pEaKIHil (rOMO- U TeTeporeHHble, oOpaTHUMbe U
HEOOpaTUMBbIE), PAacTBOPHI (MCTHHHBIE, AUCIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATBI,  CTENEHb  JUCCOLMALMM,  DJIEKTPOJIU3,
KPEKUHT, PU(POPMHUHT); TEOPUHM M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE 3HAHMS, JIEKAIlMe B OCHOBE IOHUMAaHUs
NPUYMHHOCTY W CHUCTEMHOCTHM  XHMHMYECKHX  SIBJICHHH,
COBpPEMEHHbIE TMPEJCTABJIECHUS O CTPOEHUU BellecTBa Ha
aTOMHOM, MOJIEKYJSIPHOM M HAJMOJEKYJISIPHOM YpPOBHSX;
MPEACTABICHUS O  MEXaHHW3MaxX XHUMHUYECKHX  peakIMii,
TEPMOJIMHAMUYECKUX W KHUHETHYECKUX 3aKOHOMEPHOCTSIX UX
IIPOTEKAaHUsA, O XUMHUYECKOM PpaBHOBECUM, JMCIIEPCHBIX
cucreMax, (akTOJIOIMYECKHE CBEIEHHUS O CBOICTBax, COCTaBe,
MOJIyYUeHUH U  OE€30MacHOM  HCIIOJIb30BAHUM  BaKHEHIIHX




HEOPraHMYECKUX M OpPraHWYeCKUX BEIIeCTB B OBITY U
MPAKTUYECKONW JIeATEIbHOCTH 4YeJNOBEKa; OOLMX Hay4YHBIX
NPUHLIMIIAX ~ XMMHYECKOTO  MPOU3BOJACTBA (HA  mpHUMeEpe
IIPOM3BOJICTBA  CEPHOM  KHUCIIOTBI, AaMMMaKa, METaHOJa,
nepepadoTKu HEPTH);

- yMeTh NPOBOJIUTH PACUETHl 1O XMMHUYECKMM (opMmyiaM u
YPaBHEHUSAM  XMMMUYECKHUX  pEeakUud C  HUCIOJb30BaHUEM
¢dbu3nyecKkux BeTUMYMH (Macchl, O0bEMa Ta30B, KOJIWYECTBA
BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C KOJIUYECTBEHHOM
CTOPOHBI: PAacyeThl IO HAXOXICHUIO XUMHUYECKOW (HOpMYIIbI
BEIIECTBa; pacueThl Macchl (00beMa, KOJMYECTBA BEIECTBA)
MPOJYKTa peaklyu, €CId OJHO U3 HCXOJTHBIX BEIIECTB JAHO B
BHJIE  pacTBOpa C  ONPENCICHHOM  MacCcoBOM  JoJied
PAacCTBOPEHHOTO BEIIECTBA WJIM JAaHO B H30BITKE (MMEET
IIPUMECH); pPAacyeTbl MaccoBOM WJIM OOBEMHOH J10JIM BbIXOJa
MPOJIYKTa pEaKIMU; pacdeThl TerIoBoro s¢dexra peakuui,
00BEMHBIX OTHOLIIEHUH Ta30B;

- YMETb BBIABIATH XapaKTEpHbIE IIPU3HAKM M B3aWMOCBS3b
W3YYEHHBIX TOHATUH, NPUMEHATH COOTBETCTBYIOILUE ITOHATHS
P ONHCAaHUU CTPOEHUS M CBOMCTB HEOPraHUYECKUX U
OpraHMYECKUX BELIECTB M UX MpEBpallleHui; BbIABIATh
B3aMMOCBSA3b  XMMHYECKMX  3HaHMM C  MOHATHSAMH U
MIPEJICTAaBICHUSIMU JIPYTUX NPEAMETOB Uig 00Jiee OCO3HAHHOTO
MOHUMAaHUS U OOBSACHEHUS CYIIHOCTH MaTepUaIbHOTO €IWHCTBA
MHUpPA; HCIOJIb30BaTh CUCTEMHBIE XUMHUYECKHE 3HaHUA JUIS
OOBSICHEHUSI W TPOTHO3UPOBAHUS  SABICHUH, HUMEIOIIUX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

- YMETh MCIOJIB30BaTh HAUMEHOBAHUS XUMUYECKUX COECIUHEHUM
MEXKIYHApOAHOTO COK3a TEOPETUYECKON M MPUKIAJHON XUMHHU




Y TPUBHUAJIbHBIC Ha3BAHUS BELIECTB, OTHOCAIIUXCS K U3YYCHHBIM
KJlaccaM OpPraHMYeCKUX U HEOPraHWYECKHX COCAUHCHUI;
HCIOJIb30BaTh XMMHUYECKYK) CHUMBOJIUKY JUJIi COCTaBJICHUS
dbopMyll  HEOPraHMYECKUX  BEIIECTB, MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTBHIX, COKpAIIEHHBIX M CKEJIETHBIX)
GbopMyll  OpraHMYECKHX BEIISCTB; COCTABIATH YpPaBHEHHS
XMMHYECKMX  PEaKIUMd W  PacKpblBaTb UX  CYIIHOCTH:
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMid  MOCPEICTBOM
COCTaBJICHHUS 3JIEKTPOHHOTO OajaHca ATHUX PEaKIMi; peaKIui
MOHHOTO OOMEHa IyTeM COCTaBJICHHS UX TOJHBIX U
COKpallleHHbIX HMOHHBIX YpPaBHEHMM; peakuuid TUIpoJIu3a,
peakiui KOMILIEKCOOOPa30BaHUs (Ha npuMepe
TUAPOKCOKOMIUIEKCOB IIMHKA M AJIIOMUHHUS), TOATBEPKIATH
XapaKkTEepHbIE XUMHUYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH W 3aMMUCSAMHU YPABHEHHI
XAMHUYECKHUX PEaKIUi;

- YyMeThb KIacCHU(UIMPOBATh HEOPraHUYECKHE U OpPTaHUYEeCKUe
BEIIECTBA M XWMUYECKUE PEAKIMH, CAMOCTOSITEIbHO BHIOMpATh
OCHOBaHUS M KpUTEpUU [UIS KIACCU(PUKALUU H3y4aeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB M BaKHEUIIIHE
CBOICTBa BEMIECTB, MPUHAICKAIINX K OMPEACIICHHBIM KJlaccam
W TpynmaM coeAuHeHUuW (IpOoCThle  BEIIECTBA, OKCHU/IBI,
TUAPOKCHUJIBI, COJIH; YTJIEBOJIOPOIbI, TPOCThIE 3(HUPHI, CIUPTHI,
(heHOBI, albJIeTHIbl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIC
3GUpPBI, KHUPHI, YIIEBOAbl, AMUHBI, AMHUHOKHUCIOTHI, OENKH);
MPUMEHATh 3HAaHUS O COCTaBE M CBOWCTBAax BELIECTB IS
OKCIEPUMEHTAIBHOM  TNPOBEPKM  THUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEM  NPOTEKaHUS XUMHYECKUX pEakuuhd |
MPOTHO3WPOBAHUS BO3MOKHOCTEN UX OCYILIECTBICHUS;




- yMeThb MOATBEPXkJaTh Ha KOHKPETHBIX MpHUMEpax XapakrTep
pPEaKIMOHHON OpPraHUYECKUX
COCIMHCHUHN OT KPAaTHOCTH W THIA KoBajeHTHOH cBs3u ("T " u

3aBUCUMOCTH CIIOCOOHOCTH
""), B3aMMHOTI'O BJIMSIHUSI aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX; a
TaKKe OT OCOOCHHOCTEW pealih3alluu Pa3IMYHbIX MEXaHU3MOB
IIPOTEKaHUs PEAKLIUM;

- YMETh XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM U BO30YXJIEHHOM COCTOSIHMHM) M MOHOB XMMHUYECKHUX
sanemeHtoB 1 - 4 mepuonoB Ilepuomnueckoit cuctemsr .M.
MeHnaeneeBa W UX BaJ€HTHbIE BO3MOXHOCTH, HCIOIb3YS
nousTus "s", "p", "d-anexTpoHHBIC" OpOUTATH, YIHEPTrETUUECKUE
YpOBHU; OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHYECKHX JJIEMEHTOB M 0O0pa3yeMbIX WMHU COCAMHCHHUU I10

IIEPUOJIaM U IpyIIIaM;

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE
CpeICTBa MOUCKA,
aHaim3a u
WHTEPIIPETAIAN
uH(pOopMaluu U
uH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMS 32124
npodeccCuoHaNBHOM
e TEIbHOCTH

B 00/1acTHIEHHOCTH HAYYHOTO MIO3HAHUSA

- c(hOpMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKM M OOILECTBEHHOM
OCHOBaHHOTO Jraore KYJBTYD,
MecTa B

IMPAKTHUKH, Ha

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MOJIUKYIBTYPHOM MUPE;

- COBepHIGHCTBOBaHI/IG $I3BIKOBOI>1 u LII/ITaTG!J'II)CKOI\/'I KYJ'II)TypI)I
KakK CpeI[CTBa B33PIMOI[€I710TBH$[ MG)KI[y JJFIOABMU U TIO3HAHUA
MUpa;

- OCO3HaHUE LIEHHOCTU HAYYHOU JAESITeNIbHOCTHU, TOTOBHOCTH
OCYIIECTBIISTh MIPOEKTHYIO H HCCJIE10BATENIbCKYIO
JeATEeTbHOCTh UHANBUIYAIBHO U B TPYIIIE;

OBJagenue

YHUBEPCAJIbHBIMH y4eOHbIMHU

MMo3HAaBaTECJIbHbBIMHA )]BﬁCTBI/lHMP[Z

- YMETH IUIAHUPOBATh U BBINOJIHATE XUMUYECKUN DKCIIEPUMEHT
(mpeBpalieHus OpPraHUYECKUX BEIIECTB
MIOJIyYEHUE AITWJIEHA U HU3YYEHHE €ro CBOMCTB, Ka4ECTBEHHBIE
peakuuu Ha Kpaxmall, YKCYCHYIO
JieHaTypauusi O€JIKOB MpU HarpeBaHWHU, LIBETHHIE pEaKIUU

IIpu  Harpe€BaHUU,

AJIbACTHUABI, KHCIJIOTY,

OENIKOB; TPOBOJUTH PEAKIIMHM HOHHOTO OOMEHa, OMpEeNesaTh
Cpelly BOJAHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKIMK Ha cylbdat-,
KapOOHaT- M XJIOPHJI-aHUOHBI, Ha KATHOH aMMOHUS; pellaTh
SKCIEPUMEHTAIbHBIE 33a7adyd 1o TemaM "Mertamiel" ©
"Hemetannbl") B COOTBETCTBUM C MpaBWIaMU TEXHUKH
0€30macHOCTH MU OOpaIlleHUH C BEIIECTBAMU M J1a00OPaTOPHBIM
000pyIOBaHUEM; TPEACTABIATh  PE3YJIbTaThl XUMHYECKOTO
HKCIEpUMEHTa B (OpPME 3alUCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii ¥ QopMyIHpOBATH Ha OCHOBE

BBIBOIBI OTHUX




B) padora ¢ unopmaumeii:

- BJIaZICTh HaBbIKAMHU IOJIy4€HUs WH(OPMALIUU U3 HCTOUHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH IOUCK,
aHalu3, CHCTEMATHU3aLUI0 M HMHTEPIpETaluio HH(opMauu
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHUS;

- co37aBaTh TEKCTHl B pa3IM4YHBIX opMmarax C Y4EeTOM
Ha3HAa4YCHUS WHQOpPMAIMM W IEJICBOW ayIUTOpUHU, BhIOMpas
ONTUMATIEHYIO (POPMY IIPEICTABICHUS U BU3yaTH3aIUH;

- OIICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpMAIUH, €€
COOTBETCTBUE MPABOBBIM U MOPaIbHO-ITHUYECKUM HOPMaM;
CpencTBa MH(OPMALIMOHHBIX u

KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B PCLHICHUHN KOI'HUTHBHBIX,

- HUCIIOJIB30BAaThb

KOMMYHUKATHBHBIX n OpraHn3allvOHHBIX 3aga4 C

coOII0ICHUEM TpeOoBaHUI OPrOHOMHUKH, TEXHUKA
0€30MacHOCTH, TUTHEHbI, PecypcocOepekeHus, MpaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

- BJIaJIeTh HaBbIKaMM PacllO3HaBaHMA U 3aILUTHl HH(pOpMaIu,

nH(GOPMaIIMOHHON 6€30MaCHOCTH JTUYHOCTH;

pe3yJbTaToB;
- yMeThb  AaHANU3UPOBAaTh  XUMHUYECKYI0  HH(pOpMaluio,
MOJIyYaeMyI0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MaccOBOM
uHpopmanuu, cetb IHTEpHET U qpyrue);

- BJIaICTb OCHOBHBIMU MCTOAAMHU HAYYHOI'O ITIO3HAHUA BCIICCTB U
XMMUYECKHUX SIBJICHUH (HaOJI0/IeHHE, N3MEPEHUE, SKCIIEPHUMEHT,
MOJICIIUPOBAHUE);

- YMeTh NIpPOBOAMUTH pacCUeThl MO XHUMHUYECKUM (opmyrnam u
YpaBHEHUSIM peakuuii ¢
buznuecKkux XapaKTepU3YIOIIMX  BEHIECTBA C
KOJIMYECTBEHHOM o0bema (HOpMaJIbHBIE

XUMHNYCCKHX HCIIOJIBb30BaHUEM
BCJINYHH,
CTOpPOHBI: MAcCChI,

yCIOBMs) Ta30B, KOJHMYECTBA  BEIIECTBA;  MCIIOJIb30BaTh
CHUCTEMHBIE XHMHMYECKHE 3HAHUS I IPUHATUSA PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYalUsX, CBA3AHHBIX C BELICCTBAMU
U UX IPUMEHEHHEM;

- yMETh

XUMHUYECKHM SKCIICPUMCHT (HOJ'Iy‘-IeHI/IC U U3YUYCHHUC CBOMCTB

CaMOCTOATCIBHO IJIaHUPOBATH u MMPpOBOANTH

HCOPTraHUYCCKUX UW OpPTraHUYCCKUX BCHICCTB, KAYCCTBCHHBIC
peaknuu yriieBoaopoaoB Pa3JIMIHBIX KJ1aCCOB u
KHCJIOPOACOACPKAIINX OpraHU4YC€CKUX BCIICCTB, peuieHuce

OKCIICPUMCHTAJIBHBIX 3aa4 IO paCllO3HABAHHWIO HECOPTAaHUYCCKUX
Y OpraHMYECKUX BELIECTB) C COOI0OICHHUEM MPaBUIl OE30MACHOTO
oOpallleHusl C BeLIeCTBaMU U J1a0OpaTOPHBIM O0OpPYIOBaHUEM,
dbopMyIupOBaTh  IIENH
pa3nu4yHOl (hopMe pe3ysbTaThl SKCIEPUMEHTA, aHATU3UPOBATH U

UCCIIEJIOBaHMSI, IMPENOCTaBIATh B
OLICHUBATh UX IOCTOBEPHOCTH;

- YMETb OCYLIECTBIISATH LEJICHANIPABIECHHBIN OUCK XUMHUYECKOM
uHpOpMALlMK B PA3JIMUYHBIX HCTOYHUKAX (Hay4yHas M ydeOHO-
HayyHas JMTepaTypa, CpelCTBa MaccoBOM HH(OpMAaLUU, CETh




HNHTepHEeT u apyrue), KpUTHYECKH aHATU3UPOBATH XUMUYCCKYIO
nHpopmanuo, rmnepepadbareiBaTh €€ U
COOTBETCTBUH C TIOCTABJICHHOW y4eOHOM 3a1a4eii;

HUCIIOJIB30BaThb B

- BJIAJETh CHUCTEMOM 3HAHUM O METOJAX HAyYHOrO IO3HAHUS
SIBJIEHUW TPUPOABI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX M
YMEHUSIMH TPUMEHSTh 3TH 3HAHUSA MPU SKCIEPUMEHTAIBHOM
HCCIENOBAHUNA BEIIECTB M UIT OOBICHEHHS XUMHYECKHUX
(S 011174 MpUpoOAEC  MNPaKTUUYECKOH
JIeSITEILHOCTH YSJIOBEKA M B IOBCEIHEBHOM JKU3HH;

SIBJICHUM, MECTO B

OK 04. DddexTuBHO
B3aUMO/ICHICTBOBATh U
pabortatsb B
KOJUICKTHUBE U
KOMaH/JIe

- TOTOBHOCTh K CaMOpa3BUTUIO, CaMOCTOSITEIbBHOCTH U
CaMOOIIPE/ICIICHUIO;

-OBJIQJICHUE HaBBbIKAMH y4e0HO-HMCCIIeI0BATEIBCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIIBHOCTH;

OBiagenue
AeMCTBUAMMU:
0) coBMeCTHasi 1eITeJIbHOCTb!

- TIOHUMMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOU M
WHAUBUAYAIbHON paboTHI;

Ocin

YHUBEpPCAJTBbHBIMHA KOMMYHUKAaTHBHBIMHA

- MNPpUHNUMATDH COBMECTHOM ACATCIIBHOCTH,

OpraHM30BBIBATH W KOOPAMHUPOBATH JIEUCTBHS IO €€
JOCTHKEHHMIO: COCTaBJIATh IUIAH JIEWCTBHMM, paclpenessaTh
pOJIM ¢ Y4ETOM MHEHUH YYaCTHHUKOB OOCYXAaTh Pe3yJbTaThl
COBMECTHOM paboThI;

- KOOpPAMHHUPOBAaTb M BBHINOJHATH pPabOTy B YCIOBHSX
peanbHOro, BUPTYaJIbHOT'O u KOMOWHUPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYLIECCTBIIATH ITO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B
pa3IMYHBIX IIPOSIBIISATH

CUTYyaluiXx, TBOPYECTBO u

BOOOpakeHue, ObITh MHUIIUATUBHBIM

- YMETh IUIAHUPOBATH U BBINOJHATH XUMHUYECKUN 3KCIEPUMEHT
(mpeBpailleHusi OpraHUYECKUX BEIIECTB TMPU HArpeBaHUW,
MOJIydYeHUE ATWICHAa M U3YYCHUE €ro CBOMCTB, KauyeCTBEHHBIC
Kpaxmajl, YKCYCHYIO
JeHaTypanusi OCJIKOB TIPH HArpeBaHWH, IIBETHBIC PEaKIUU

peakuuu Ha  aJbAETUAbl, KHCIIOTY;
OCJIKOB; TPOBOJUTH PEAKIIMH HOHHOTO OOMEHA, OINPEeIeIsITh
Cpefly BOAHBIX pacTBOPOB, KAUECTBEHHbIE peaKIMM Ha Cyibdar-,
KapOOHAaT- M XJIOPUA-aHHOHBI, Ha KaTHOH aMMOHMs; peaTh
JKCIIEpUMEHTANIbHbIE 3ajaud 1o TemMaM "Mertamnsl" u
"Hemeramnbl") B COOTBETCTBUM C MpaBWIaMH  TEXHUKHU
0€30MacHOCTH MpH OOpAaIlleHNH C BEIECTBAaMHU U J1a00paTOPHBIM
000pyI0BaHUEM; XUMHUYECKOTO
SKCIIEpUMEHTa B (popMe 3amucHu ypaBHEHUH COOTBETCTBYIOIIHX

NpEaACTaBIATE  PE3YJIbTAThbL

peakuuii ¥  (GOpMYNIHpPOBAaTH BBIBOJBI HA OCHOBE ATUX

pe3yJIbTaToB;
-yM€Tb  CaMOCTOSATENIbHO  IUIAaHUPOBaTb U IPOBOJHUTH
XUMUYECKUNA SKCHEPUMEHT (TOJyY€eHHEe M HM3y4EHUE CBOMCTB

HCOPTaHUYCCKUX UW OpPTraHUYCCKUX BCHICCTB, KAYCCTBCHHBLIC
pcaknuu yriieBoaopoaoB Pa3JIMIHBIX KJ1aCCOB u
KHCJIIOPOACOACpKAIINX OpPraHu4€CKux BCIIICCTB, pemicHue




OsBJianenue
JelCTBUSIMU:
I') NPHHATHE ce0sl M IPYTHX JIKO/Ieid:

YHHBepPCAJbHBIMU peryJasiTUBHbIMH

- IPUHUMAaTb MOTHMBBI M AapryMEHTHl JPYIUX IJIIOJEH IIPH
aHaJIU3€e PE3yNbTATOB JEATEIBHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;
- pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C TO3UIHH JPYTrOro
YEJIOBEKa,;

9KCIIEPUMEHTAILHBIX 33][a4 110 PACliO3HABAHHIO HEOPraHUIECKUX
U OPraHUYeCKUX BEIIECTB) C COOIOICHUEM MPAaBUJ 0€30MaCHOTO
oOpaiiieHust ¢ BelIeCTBAMH M JIAOOpATOPHBIM 00OPYIOBaHUEM,
dbopMynmupoBaTh  LENH
pa3in4yHoi (hopMe pe3ysIbTaThl IKCICPUMEHTA, aHATU3UPOBATH U

HCCIICA0BaHuMsd, npeaoCTaBIATb B

OLICHUBATb UX NOCTOBCPHOCTD,

OK 07.
ConencTBoBaTh
COXPaHEHHUIO
OKpY>Karollen Cpeibl,
pecypcocOepeKeHuI0,
IPUMEHATH 3HaHUA 00
U3MEHEHHUHU KJIMMaTa,
MIPUHIIUIIBI
OepexIIMBOrO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaITUSIX

B 00/1acTHIK010IHYECKOr0 BOCIIMTAHUSA:

- ¢(hOpMUPOBAHHOCTH 3KOJOIMUYECKON KYJIbTYphl, IOHUMaHHUE
BIMSHUS  COLUMAJIBHO-DKOHOMHYECKMX  IIPOLIECCOB  Ha
COCTOSIHUE€ NPUPOJHOW M COLMAIBHOW Cpelbl, OCO3HAHUE
r7100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPOooIIeMm;

- IUJAHUPOBAHUE U OCYLIECTBICHUE IECHCTBHUI B OKPYKAIOIIEH
cpelne Ha OCHOBE 3HAaHMs LEIed YCTOMYMBOIO pa3BUTHUSA
4eJI0BEYECTBA;
aKTUBHOE  HENPHUATHE
OKpYXKarolleu cpere;

- YMCHHUC NTIPOTHO3UPOBATH He6ﬂarOHpI/I${THBIC OKOJOTHYCCKHUC

JNIEUCTBUN, TPUHOCAIIMX  BpEX

IIOCJIE/ICTBHS IIPEANPUHUMAEMBIX ACHCTBUM, IPENOTBpallaTh
UX;

- pacIIMpEeHHE OMNbITa JEATEIBHOCTH  JIKOJIOTMYECKON
HaIlPaBJICHHOCTH;

- OBJIAJICHUE HABBIKAMHU y4eOHO-HCCIIEJOBATENBCKON, IPOSKTHOM 1

COITMATLHOM AeSITEIIFHOCTH;

- copMUPOBATH MPEACTABICHUSA: O XUMUYECKOM COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTHUHBI MUpPA, POJIM XUMHUU B MO3HAHUU
SBIIGHUN TPUPOABI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHOH TPaMOTHOCTH, HEOOXOJIMMOI
HJIA 9KOJIOTUYCCKH
000CHOBAaHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

- yMeTh COOMIOJaTh MpaBWia SKOJOTHUECKH IEIecO00pa3HOro
MOBEICHUA B OBITY W TPYAOBOH [EATEIBHOCTH B IENAX
COXPAaHEHHUsI CBOEr0 3J0POBbS M OKPYXAOUIEH NPUPOJHOMU
YUYUTBIBATh  ONACHOCTb  BO3IAEHCTBUSA JKUBBIE

pemicHuAd MPAKTUYCCKUX 3aga4 u

Cpensbl;
OPTraHU3MBbI

Ha

OHPGI[GJ'IGHHBIX BCIICCTB, IIOHHUMast CMBICJI
MOKa3aTelisi NpeesIbHON T0MYCTUMON KOHLIEHTPALINY;

- YMGTI) HpOFHOSI/IpOBaTI), aHaHI/ISI/IPOBaTB U OIICHUBATh C
MO3UIIMI PKOJOTrNUECKOH 0€30I1aCHOCTH MMOCIEACTBHUS OBITOBOH U
MIPOM3BOJICTBEHHON JIEATEIHPHOCTH YEJIOBEKa, CBSI3aHHOW C
nepepaboTKOM BEUIECTB; UCMOIB30BATh MOTYYCHHBIE 3HAHUS JITIS
OPUHIATHS TPAMOTHBIX pEHIeHWH mpodieM B
CBSI3aHHBIX C XUMUEH;

- YMCTb OCO3HAaBaThb OIACHOCTb BO3ACUCTBUS Ha JKHBEIC

CUTyalusiIx,

OpTraHHU3MBbI OMMpECACIICHHBIX BCIICCTB, IIOHHUMas CMBICJI




IIOKa3aTciiia npenenLHoﬁ HOHYCTHMOﬁ KOHICHTpalu, u
IIOACHATDH Ha ImpumMepax CII0COOBI YMCHBIICHUSA u
NpeaoTBpalICHHUA WX BPEAHOI'O BO3I[€I>1CTBHH Ha OpraHusm
YCJIO0BCKaA.

IIKC...

3 MK ykasbiBatoTca B cooTsetcTBnm ¢ PrOC CMNO peannsyemoit npodeccum / cneumanbHoCTH




2. CTpyKTypa M coaepkaHue 001eo0pa3zoBaTeJJbHOM TUCHUIITIMHBI « XUMHUD)

2.1. O0beM TUMCHHUIUVIMHBI U BUABI Y4eOHO# padoThl

Buna yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 126
B T.4.

OcHoBHOe coJep:kaHue 84
BT. 4..

TeopeTudeckoe oOydeHue 42
MPaKTUYECKHUE U JTAOOPATOPHBIE 3aHATHS 42
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 4
MPUKJIAJTHOI0 MOIYJIfA)

BT. 4..

TeopeTudecKkoe o0ydeHue 8
MPaKTUYECKHUE U JTAOOPATOPHBIE 3aHATHS 34

IIpome:xkyTouyHas aTTecTanusi(3K3aMeH)




2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaunmeHoBaHue Coaepixanue yueOHOro MaTepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), O6bem | Popmupyembie
pa3aesoB U TeM JlabopaTopHbIe U MPaAKTHYeCKUe 3aHATHS, IPUKJIATHON MO1YJ/Ib YacoB | KOMIIETEHIHMH
1 2 3 4
OcHoOBHOE coepKaHue 102
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 8
Tema 1.1. OcHoOBHOE coep:KaHue 6 OK 01
Crpoenne atomoB | TeopeTuueckoe o0ydeHmne 4
XUMHUYCCKUX CoBpeMeHHas MOJIENb CTPOEHMSI aToMa. DJIEKTPOHHAs KoH(purypauus aroma. Kiaccupukanust XuMu4aeckux
SJIEMCHTOB 1 3JIEMEHTOB (S-, P-, d-31eMeHThI). BasieHTHBIC 2J1eKTpOHbI. BalleHTHOCTh. DIeKTpOHHAS IPUPOJIa XUMUUECKON
npupona CBSI3U. DIIEKTPOOTPHIIATENILHOCTh. KOBaneHTHas CBS3b, €€ pa3HOBHIHOCTH U MEXaHU3MBI 00pa30BaHUS 4
XUMHYECKON (oOMeHHBIN U JOHOpHO-aKIlenTopHbIN). MoHHas cBsi3b. MeTayumnueckas CBa3b. BogopoaHas CBsi3b.
CBsI3U Mex)MOEeKyIIIpHBIE B3aUMOIEHCTBHS.
W30TONBI, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aToMa, TMOpUIU3alis aTOMHBIX OpOUTAaJIeH.
IIpakTHYecKkne 3aHATHS 2
Perienue npakTHueckux 3aJjaHUi Ha COCTaBJIEHUE 3JIEKTPOHHO-Tpaduyeckux Gopmyit anemeHToB 14
[IEPUOJIOB.
Pemenue 3anannii Ha UCIIOJIB30BAaHUE XMMUYECKON CUMBOJIMKY U Ha3BaHUM COEJUHEHUN 110 HOMEHKIIAType ’
MEXIYHAPOAHOIO COI3a TEOPETUYECKON U MPUKJIAJHOW XUMUN U TPUBUAIBHBIX Ha3BaHUM JUIsl COCTABIICHUS
XUMHUYECKUX (POPMYJI IBYXaTOMHBIX COETUHEHUI (OKCUIOB, CYIb(UIO0B, THAPUAOB U T.I.) U APYTHX
HEOPraHUYECKUX COCAMHEHUH OTIIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coaep:xaHue 2 OK 01
ITepronnyeckuii | Teoperndeckoe o0yueHHe OK 02
3aKOH ¥ Tabnuia IIpakTHYeckue 3aHATHSA 2
J.N. Menneneesa [Tepuonnueckas cucrema xumuueckux 31aeMeHToB .M. Menneneesa. @uznueckuii cmbici [lepuoanueckoro
3akoHa JI.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMU
IIPOCTHIX U CJIOKHBIX BEHIECTB B COOTBETCTBUH C MOJIOKEHUEM XUMUYECKOTO ieMeHTa B [leproanyeckoin 9

cucrteMe. MupoBo33peHdeckoe 1 HayuHoe 3HaueHue lleprnoanueckoro 3akona J[.M1. MenneneeBa. IIporao3st
J.W1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.
Pemenne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 33JaHUI HA XapaKTePU3aLUI0 XUMHUUECKHUX




aseMeHTOB «MeTtamniyeckue / HeMeTaJUTMYeCKhe CBOMCTBA, 3JIEKTPOOTPULIATEILHOCTD U CPOJICTBO K
ANEKTPOHY XMMHUECKUX 3JIEMEHTOB B COOTBETCTBUE C UX 3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
IIEPUOIMYECKON CHUCTEMe XUMUYecKuX dnemMeHToB J[.M. MenneneeBay.

Pa3znen 2. XumMuyeckue peakumu

10

Tema 2.1. Tumsr
XUMHYECKUX
peakuuii

OcHoBHoOe coJepkaHue

TeopeaneCKoe oﬁyqe}me

Knaccugukanus 1 TUIIBI XUMHUUYECKUX PEAKLIUI C yUaCTMEM HeopraHuyeckux BemiecTB. KonnuecTBeHHbIE
OTHOIIEHUS B XUMHHU. OCHOBHbBIE KOJIMYECTBEHHEIE 3aKOHBI B XUMHU U PaCUYCThI 110 YPABHCHUAM XUMHUYCCKUX
peakuuii. Monb Kak eUHULA KOJIMYECTBA BellecTBa. MoisipHas Macca. 3aKOHBI COXPaHEHUsI MacChl U
sHepruu. 3akoH ABoraapo. MossipHbiii 00beM ra3zoB. OTHOCUTENbHAS INIOTHOCTH Fa30B.

Peakuuu koMIiekcooOpa3oBaHus ¢ y4aCTHEM HEOPraHMUECKUX BEIIECTB (Ha MpUMEpPE I'MIPOKCOKOMILIEKCOB
LIUHKA U QITIOMUHUSA).

IlpakTH4yeckue 3aHATUSA

CocraBieHre ypaBHEHUH peakiiii COeqMHEHNUs, pa3IoKeHus, 3aMeLeHNs, OOMEHa. Y paBHEHUs peakLuit
rOpEHUs, HOHHOI0 0OMEHa, OKUCIIEHUSA-BOCCTAHOBIICHUS.

Pacyer KOIM4eCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BELIECTB U IPOAYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEAKLIUK COETMHEHHS, €CIIM OJJHO U3 BEILECTB JIaHO B U30BITKE
W/WIM COAEPKUT MpuMecH. PacyeT MaccoBoi miiM 00bEMHOM 10JIM BBIX0/1a TPOAYKTA PEAKIINN COEAMHEHUS
OT TEOPETHUYECKH BO3MOXKHOI0. Pacuer 00beMHBIX OTHOIIEHUH ra3oB. Pacuer macchl (00beM, KOJIMYECTBO
BEIIECTBA) IPOAYKTA pEaKUH, €CJIU OJJHO U3 BEILECTB JaHO B BUJIE PACTBOPA C OIPEJECICHHON MacCOBON
J0JIEM paCTBOPEHHOT'O BEILIECTBA.

VYpaBHEHHUs OKUCIIEHUSI-BOCCTAHOBIIEHUs. CTeneHb okucaeHusl. OKUCIUTENb U BOCCTAHOBUTENb.
OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKLIMU B PUPOJIE, TPOU3BOACTBEHHBIX MpoOLiEccax U
KU3ZHEIESITEIIbHOCTH OpraHu3MoB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MOTeHIIUAN cpenbl. CocTaBiIeHUE U
YpaBHUBAaHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJOM dJIEKTPOHHOTO Oananca. Tunudabie
HEOpPraHUYECKHUEe OKUCIUTEIN U BOCCTAHOBUTENIH. DJIEKTPOIN3 PACTBOPOB U PACIIIIaBOB COJIEH.

OK 01

Tema 2.2.
DIEKTPOIUTUYECKA
sI JUCCOLHALINA U
HOHHEBIN 00MeH

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

Teopust snekTponuTHYECKOW auccoruanuu. Peaknuu moHHOro oomena. CocTaBiieHHWE pEeakIMii HOHHOTO
oOMeHa MyTeM COCTaBJICHHS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUH.

OK 01




I'uaponus coneil. 3HaueHne rTUAPoIN3a B OMOJIOrHUECKNX OOMEHHBIX Iporeccax. [Ipumenenue ruaponusa B

IIPOMBIIIJIEHHOCTH.
JlaGopaTopHble 3aHSITHSI 2
JIaboparopHast paboTa «Peakuuu ruIpoIn3a.
HccnenoBanue cpepl pacTBOPOB COJIEH, 0Opa30BAHHBIX CHIIbHBIMH M CIIA0BIMU MTPOTOJIUTAMH, U UX PEAKIIHN 2
C pacTBOpaMH IIeJI0YU U KapOoHaTa HaTpusi. CocTaBlIeHHE PEaKIUK THAPOIN3a COJIEH.
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAaHMYECKHUX BeleCTB 20
Tema 3.1. OcHOBHOE co/lep:KaHue 6 OK 01
Knaccudpukanus, | Teopernueckoe o0yqenue 2 OK 02
HOMCHKJIATYpa u  |IIpegmer HeopraHM4eckoi XuMHuU. B3anmocBsa3s Heopranudeckux Beuiects. Kiaccugpukanus
CTpocHHEC Heopranuyeckux BemiectB. [IpocTeie u cioxHbie BemiecTBa. OCHOBHBIE KIACCHI CJIOKHBIX BEIIECTB (OKCHIBI,
HEOPraHUYeCKUX  |TUapOKCUIBI, KUCIOTHI, conn). HoMeHkIaTypa u Ha3BaHHE HEOPTaHMYECKUX BEIIECTB UCXOMIS U3 HX
BCILECTB XUMHUYECKON (OPMYIIbI UM COCTABICHUE XMMHUECKOH (OPMYIBI HCXO/s U3 HA3BaHUS BEILIECTBA 110
MEXIYHAPOAHOU UM TPUBUAIBHOM HOMEHKIIATYPE.
MexMmonekysapHble B3aumoaercTBus. KpucramioruapaTtel. ArperatHble COCTOSIHUS BEIIECTBA. 2
Kpucrannuueckue u amopdHble BemecTBa. TUIBI KPUCTATUNIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsIpHas,
MOHHasl, MEeTaJJIn4YecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUITMUECKOMN
pemierku. [IpuunHbl MHOrooOpa3us BEIIECTB.
CoBpeMeHHbIE TpPEACTaBIEHUS O CTPOCHUM TBEPHAbIX, >KMJIKUX M Tra3000pa3HbIX BemecTB. Kuakue
KpHUCTAJLJIBL.
IIpakTHYecKkue 3aHATHA 4
Pemenue 3amauy Ha pacdeT MaccoBOi J0aM (Macchl) XMMHUYECKOTO 3JIEMEHTa (COEIMHEHHUs) B MOJIEKYyIe
(cmecn).
Pemenne mnpakTHUecKMX 3aJjaHUi MO KiIacCUUKAIMM, HOMEHKJIAType H XHMMHUYECKUM (opMyiIaMm
HEOPTraHMYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB (HA3bIBATh M COCTABIATH (POPMYJIBI XUMHUECKUX BEILECTB, 4
OTIpeAeNsATh MPUHAIEKHOCTD K KJIAcCy).
Wctounuku xumudeckod uHopMmanmu (HayyHas W ydeOHO-HaydHas JIUTEpaTypa, CpelCTBa MacCOBOM
uHpopmanuu, cerb MuTepHer u npyrue). Ilomck uHpopManuu MO Ha3BaHWUSIM, HAECHTU(UKATOPAM,
CTPYKTYpPHBIM (hopMyam.
Tema 3.2. ®usuxo-| OcHOBHOE co/iep:KaHNE 10 OK 01




XUMHUYECKHE Teopernueckoe o0yuenune 6 OK 02
CBOMCTBA Meramipl. OOmue ¢u3nueckue W XUMHYECKHE CBoWcTBa MeTauioB. CrocoObl mojydeHus. 3HaueHUe
HEOPraHW4YECKUX |METAUIOB U HEMETAJUIOB B NPUPOIC M KU3HEACATEIbHOCTH YEJIOBEKAa U OopraHu3mMoB. Kopposus Mmeramios: 2
BCIICCTB BUIBI KOPPO3UH, CITOCOOBI 3aIIUTH METAIIJIOB OT KOPPO3HH.
Hemeramnel. O0mue pu3nyeckue 1 XUMUIECKIE CBOMCTBA HEMETAUIOB. TUNTMYHEBIE CBOMCTBAa MeTaiioB [Y—
YII rpynn. Knaccupukanuss ¥ HOMEHKJIATypa COEIMHEHHH HeMmeTalsioB. KpyroBopoTel OHMOTEHHBIX 2
JJIEMEHTOB B IIPUPOJIE.
XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHUX BEILECTB (OKCHJIOB, TMJIPOKCUI0B, KHCIIOT,
coJied U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEILIECTB, BOJOPOIHBIX COCTUHEHU, 2
BBICILIMX OKCHUJIOB U TUAPOKCHUIOB.
IIpakTnyeckune 3aHATHSA 4
CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKLUN C yJaCTHUEM MPOCTHIX U CIOXKHBIX HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJUIOB, HEMETA/JIOB U aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMYECKHX KHUCIIOT, OCHOBAaHUN U
aM(pOTEpHBIX THIPOKCHUOB, HEOPraHUUECKUX COJIEH, XapaKTepU3YIOIIHUX UX CBOICTBA. 4
Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOWCTBA U MOIYYEHHE HEOPraHUYECKUX
BELIECTB.
Tema 3.3. OcHoBHOE coep:kaHue 4 OK 01
[Ipon3sBoicTBO Teoperuueckoe oGyuenue 2 OK 02
HCOPTraHMYCCKUX  [OOue MpeaCTaBIeHUs] O MPOMBIIUIEHHBIX CIIOCO0aX IOJIYy4YeHUs XMMHUECKHX BEIIECTB (Ha mIpuMepe
BEIIECTB. MIPOU3BO/ICTBA AMMHUAKa, CEPHOM KHCIIOTHI).
3HadyeHHE U UYepHas u nBeTtHas MeTtawnyprus. IIpakTudeckoe NMpHMEHEHHWE 3JIEKTPOIM3a IS MOJIY4YEHMs IIENOYHBIX, 2
IIPHMCHCHHC B IIEJIOYHO3EMENbHBIX METANIOB U amOMUHUA. CTEKII0 U CUIIMKATHASI IPOMBIIIJIEHHOCTb.
ObITY 1 Ha [Ipo6nema 0TX0/10B U TOOOYHBIX MPOAYKTOB.
IIPOU3BOJCTBE IIpakTuyeckue 3aHATHA 2
Pemenne npakTHKO-OPUEHTHPOBAHHBIX 33JaHUNA O POJIM HEOPTraHMUYECKON XMMHUHU B Pa3BUTHUU MEIULIMHBI,
CO3/IaHUM HOBBIX MaTepHalioB (B CTPOUTENLCTBE M JP. OTPACISAX MPOMBIIUIEHHOCTH), HOBBIX MCTOYHUKOB 5
SHepruu (aJIbTepPHATUBHBIE MCTOYHUKHM DHEPTUH) B PEIICHUH MPOOJIEM IKOJOTHUECKOM, SHEPreTHUECKOW U
MUIIEBOM 6€30MMacHOCTH.
Pasznen 4. CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BelleCTB 24
Tema 4.1. OcHoBHOE coep:kaHue 4 OK 01




Knaccudukanus,
CTPOCHHE U
HOMEHKJIATypa
OpPraHUYECKUX
BEIIIECTB

Teopernueckoe o0yuenune

IIpenMer opranuyeckoil XuMuu. B3anMoCBsA3b HEOPraHMYECKUX M OPraHUYECKUX BELIECTB.

XUMHUYECKOE CTPOEHUE KaK MOPSAAOK COEAMHEHNS aTOMOB B MOJIEKYJIE COTJIaCHO UX BaJICHTHOCTH. OCHOBHBIE
IIOJIOKEHNS TEOPUU XHUMHUYECKOTO CTPOEHUsl OpraHuyeckux coeauHeHuid A.M. Bbytneposa. YrnepomHslit
CKEJET OpPraHWYECKOM MoJIeKynbl. MOJEeKyIsipHbleE M CTPYKTYpHbIE (pa3BEpHYTbIE, COKpAILEHHBIE)
XUMUAYecKre (GpopMmyiibl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMUYECKOIO CTPOCHHUSI MOJEKyJ. M3omepus u
M30MeEpHI (CTPYKTYpHast, reoMeTpuuecKas (Luc-Tpanc-u3zomepusi). KpaTHOCTh XUMHUECKOM CBSI3U.

Ilonatne o ¢yHkunoHanbHOM rpymnmne. IlpuHnunel kiaccuUKalUM — OPraHUYECKUX  COEAMHEHUH.
Me:xnyHaponHas HOMEHKJIATypa U IPUHLUAIIBI HOMEHKJIATYPbl OPTaHUYECKUX COSAMHEHUN.

IIpakTH4yeckue 3aHATUSA

Homenknatypa oOpraHMYecKUX COEAMHEHUH OTIENbHBIX KIJIACCOB (HACBHIIICHHBIC, HEHACBHIIICHHbIE H|
apoMaTHYeCKHUe YTIEBOAOPOJbI, CHUPTHI, (EHOJBI, ANbJETHAbI, KETOHBbI, KapOOHOBBIE KHUCIOTHI WU [Ip.)
CocraBieHre MOJHBIX U COKPALICHHBIX CTPYKTYPHBIX (HOPMYIT OPTaHUYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB,
WCIIONB3Yysl WX Ha3BaHUS MO0 CHUCTEMaTHYEeCKON HOMeHKaType. Pacuersl mnpocteitiedt  (hopmyssl
OpPraHUYECKOI MOJIEKYJIbl, UCXO/S U3 3JIEMEHTHOrO cocTasa (B %).

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COCIMHEHU N

OcHoOBHOE co/iep:KaHue

12

TeopeaneCKoe oﬁyqeﬂue

10

OU3NKO-XMMUYECKUE CBOICTBA OpPraHUYECKMX COEAMHEHHMH OTHENbHBIX Ki1accoB  (0coOeHHOCTU
KJIacCU(UKALMM U HOMEHKJIATypbhl BHYTPH KJlacca; TOMOJIOTMYECKUH psAl U o0mas ¢gopmyina; U30MEpus;
(u3nyecKkre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHHUS):

— IMPEACIbHBIC YIIJICBOAOPOABI. FOpeHI/Ie METaHa KaK OJHWH H3 OCHOBHBIX HMCTOYHHKOB TCIlJIa B
MMPOMBIINIJICHHOCTH U 6LITy. CBoiicTBa MMPUPOAHBIX YTIICBOAOPOAOB, HAXOKIACHUC B MIPUPOAC U ITPUMCHCHUC
AJIKaHOB,

— HENPCACILHBIC U apOMATHUYCCKUC YITICBOOOPOIbI. HOHHMCpI/ISaHI/Iﬂ OTUJICHA KaK OCHOBHOC€ HaIlPaBJICHUC
€ro HCIIOJIb30BaHMUA. FOpeHI/Ie AlCTUJIICHA KaK MCTOYHHUK BBICOKOTEMIICPATYPHOTO INIAaMCHU IJIA CBApPKU U
PE3KU METAJIJIOB;

— KHCJIOPOJCOAEpKAIlMe COEAWHEHHs (CIHUPTBI U TpocThie 3(upbl, (EeHONbI, ambAETH]Bl U KETOHBI,
KapOOHOBBIE KHCIOTBI M HUX MNpou3BoAHbIe). [IpakTHyeckoe NpUMEHEHHE STUJICHIJIMKOISA, TIUIepUHAa,
¢enona. Ilpumenenue ¢opmanpaeruia, aneraibIerujaa, yKCyCHOM KHCIOTHl. MbUla Kak COJIM BBICIIMX
KapOOHOBBIX KUCIOT. MorolIe CBONCTBA MbLIa;

OK 01
OK 02




— a30TcoepKaIIe COSTUHEHHS (AaMUHBI 1 AaMUHOKHUCIIOTHI, OCJIKN).

Kimaccudpukanmmss #u  OCOOEHHOCTH  OpPraHMYECKHUX peakuuii. PeaknuoHHble IEHTpHL.  Paaukasl.
[TepBoHavaIbHBIC TOHATHS O THIAX U MEXaHU3MaX OPraHUYECKHUX PEAKIIUM.

HpaRTn'{ecmle 3aHATHUHSA

Pemrenne nenoyex npeBpalieHuii Ha FEHETUYECKYIO CBSI3b MEK/y KJIACCAMHU OPraHU4ECKUX COCIMHEHUM C
COCTABJICHMEM HA3BAHUM OPraHUYECKUX COCIUHEHUN 10 TPUBUAIBHON UIIM MEXKIYHAPOIHON
CUCTEMAaTUYECKON HOMEHKJIaType. Pemenne pacyeTHbIX 3a1a4 110 YPAaBHEHUAM PEAKLUN ¢ y4aCTHEM
OpraHUYECKUX BELIECTB.

Tema 4.3. OcHoBHOE co/lep:KaHue OK 01
Opranunveckue Teoperuueckoe oGyuenue OK 02
BCIICCTBA B buoopranunueckue coequnenus. [Ipumenenne u 6uonorudeckast pojib yriaeBoaoB. OKUCIEHUE YITIEBOJIOB —
KUBHCCATCIIBHOCT | yCTOYHUK SHEPTHH KUBBIX OpraHu3MoB. O01acTH MPUMEHEHUsT aMHHOKHUCIIOT. [IpeBparieHus OSIKOB MUIITH
1 9€I0BCKa. B opranusme. buonornueckue ¢yHkuuu OenkoB. buonoruueckue ynkuuu xupos. Ponb opranmueckoi
IIponsBozncTBo u XUMHH B PEIICHUU TPOOJIeM MUIIEeBOH 0€30MacCHOCTH.
IPUMCHECHHC HyknenHoBble KMCHOTHI: cocTaB U cTpoeHue. CtpoeHne HykieoTuanoB. CoctaB Hyki1enHOBBIX kucioT (JJHK,
OpraHn4CeCKUX PHK). Posib HyKJI€MHOBBIX KUCIIOT B KHU3HEACSITEILHOCTH OPTraHU3MOB.
BCIIECTB B [Tpon3BOACTBO OpPraHMYECKUX BEIIECTB: MPOM3BOJACTBO MeTaHONA, mepepaborka HedTu. [MoamaTHiieH Kak
HPOMBIIIICHHOCTH | khyITHOTOHHAXKHBIN MPOAYKT XMMHYECKOTO NPOM3BOJACTBA. [lpuMeHeHue »sTuieHa. I[Ipou3BoaCTBO W
IIPUMEHEHHE KayuyyKa U PE3HHBI.
CHHTETHYECKHE M HCKYCCTBEHHBIE BOJIOKHA, HMX CTPOCHME, CBOMCTBa. [IpakTmyeckoe HCIOJIB30BaHUE
BOJIOKOH. CHHTETHYECKHE TUIEHKU: U3O0JSALUS JUIsl TPOBOIOB, MEMOpaHbI /ISl ONPECHEHMSI BOJBI, 3allUTHbIC
IUIGHKW JJIs1 aBTOMOOWJIEW, IJIacThIpH, XHMpyprudeckue TMoBs3kH. HoBble TEXHOJIOrMM JAajbHEUIIEero
COBEPILICHCTBOBAHUS MTOJMMEPHBIX MaTEPUAIIOB.
Ponb oprannveckoil XMMHUHU B pellIEHUU MpoOIeM SHEPreTHYecKo 0€301aCHOCTH, B pa3BUTUU MEIUIIMHBI,
CO3/IaHUU HOBBIX MaTe€pHaJIOB, HOBBIX HCTOYHUKOB YHEPTHH (IbTEPHATUBHBIE UCTOYHUKU YHEPTHH).
Paspnean S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX pPeaKIui
Tema 5.1. OcHoBHOe coiep:KaHue OK 01
Kunernaeckne Teopernueckoe odyueHue OK 02
3aKOHOMCPHOCTH | Xyumuueckue peakuuu. Knaccupukanuss XMMHYECKHUX peakiuil: mo (a3oBoMy cocTaBy (TOMOTEHHBIE U
IIPOTCKaHUA reTeporeHHbIe), 10 UCMOIb30BaHUIO KaTainu3aTopa (KaTaluTUYeCKUe U HEKaTaTUTHYECKHE).




XUMUYECKUX CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT PAa3IUYHbIX (AKTOPOB: MPHPOJBI PEATHPYIONIMX BEILIECTB,
peakuui KOHIICHTPALMU PEarupyrouInx BeIIeCTB, TeMreparypsl (npaBwio Bant-T'odda), mmomanu peakunoHHOM
IIOBEPXHOCTHU, HATM4M KaTanu3aropa. Posiab karanu3atopoB B IPUPOAE U IPOMBIIIIIEHHOM IPOU3BOJICTBE.
OHeprus akTUBalMU. AKTHBMpOBaHHbIM Komiulekc. Karanuzatopel u karanus. Posp kaTanus3atopoB B
IIPUPOJIE U IIPOMBIILIEHHOM IIPOU3BOCTBE.
JlabopaTopHble 3aHATHSA
N3ydyeHne 3aBUCHMOCTH CKOPOCTHM XHUMHUYECKOW pPEaKIMM OT KOHLECHTPALUMU PEarupyrolux BELECTB U
TEMIIEPATYPHI.
JlabopaTopHas paboTta Ha BEIOOP:
1. JlabBopaTtopnas pabota «OrmnpeneneHue 3aBUICUMOCTH CKOPOCTH PEaKLUU OT KOHLIEHTPALMH Pearupyroumx
BeuliecTBy. lccnenoBanue 3aBUCUMOCTH CKOPOCTH pEakUUU OT KOHLEHTpanuu. OnpesesieHne KOHCTaHThI
CKOPOCTH peakIuu rpauIecKuM METOIOM.
2. JlabopatopHas pabdora «OmnpeaeneHne 3aBUICUMOCTHA CKOPOCTH PEAaKIUU OT TeMruepaTyps». VccrnenoBanue
3aBUCUMOCTH CKOPOCTH PEAKLMM OT TEMIEPATYpPhl. PacueTr s3Heprun akTuBauuu peakuu.
Perienue npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUN Ha aHAIN3 (AaKTOPOB, BIMSIOIIMX HA U3MEHEHUE CKOPOCTU
XUMHYECKOHN PEaKIIHH.
Tema 5.2. OcHoBHOE cogepkaHue
Tepmonunamuueck | Teopernyeckoe odydeHue OK 01
ne Knaccugukanus XuMHUUECKUX peakiuil: mo TenaoBomy 3¢pdekTy (3K30TepMHUYECKHe, SHIO0TEPMUYECKHE), TIO OK 02
3aKOHOMEPHOCTH  [oGpaTtumocTH (0OpaTuMble U HeoOpaTtuMblie). TernoBblie 3PHEKTh XUMUYECKHX peakuuil. TepmoxuMudeckue
HpOTEKanus ypaBHeHUsA. OOpaTUMOCTh peakiuidi. XMMHUECKOe PAaBHOBECHE U €r0 CMEIIEHUE MO/ ASHCTBHEM Pa3IMYHBIX
XHMHYCCKUX (bakTOpoB (KOHLIEHTpAIMsl PEarecHTOB MM MPOIYKTOB pPEaKLUH, JaBIE€HUE, TemIeparypa) Uil CO3JaHMs
peakuui. ONTUMAJIBHBIX YCIOBUM MPOTEKAHUS XUMUYECKUX IIPOLIECCOB.
PaBHoBecne [TonsiTre 00 ’HTAaNBIUM U 3HTponUU. DHeprus ['ndoca. 3akon ['ecca u ciencreus u3 Hero. Ponb cmemienus
XHUMH1ICCKUX paBHOBECHS B TEXHOIOTMYECKUX IIPOLIECCaX.
peakimi JlabopaTopHble 3aHSITHSI

JlabopaTtopHas paboTta «/3ydeHue BIUSHUS pa3IUnIHbIX (DaKTOPOB HA CMEIICHUE XUMHUYECKOTO PABHOBECHS».
UccnenoBanue BAUSHUSA U3MEHEHUS KOHLIEHTPALMU BELIECTB, PEAKIIMU CPEIIbl U TEMIIEPATYPBI HA CMEILLIEHUE
XUMHUYECKOTO paBHOBecHs. CpaBHEHHE MOJYYEHHBIX PE3YJIBTATOB C TEOPETUUYECKU MPOTHO3UPYEMBIMU Ha
ocHoBe npuHimna Jlelllatense.




Pasnea 6. JucnepcHble CHCTEMBI 8
Tema 6.1. OcHoBHOE co/iep:KaHue 4 OK 01
JucnepcHeie Teopernueckoe 00yuenmne 2 OK 02
CUCTCMBI U Hucnepcusbie cucteMbl. Komonansie cucteMbl. ICTUHHBIE paCTBOPBHI. OK 07
thaxTOpBI MX PactBopenne kak ¢usnko-xumuueckuii mpouecc. PactBopsl. CrocoObl IPUTOTOBJICHHS PACTBOPOB.
YCTOWYHUBOCTH PactBopuMocTb. MaccoBasi 10Ji1 pacTBOpEHHOro BenlecTBa. [IpenenbHO AOMYyCTUMBbIE KOHUEHTPALIMU U UX

HCIIOJIb30BAaHUE B OLIEHKE SKOJIOTHUECKOl 0€30MacHOCTH. 5

Krnaccudukanuusa aucnepcHbsIx cucteMm 1o cocraBy. CrtpoeHue U (DakTOpbl YCTOMUMBOCTH JIUCHEPCHBIX

cucreM. Pacro3HaBaHMe HCTHHHBIX PacTBOPOB, KOJUIOMAHBIX PACTBOPOB M TIpyOOIUCHEPCHBIX CHUCTEM.

Crpoenne wuuemibl. PaccemBaHue cBeTa MNpU IMPOXOXKJIEHUU CBETOBOIO IIydyKa 4epe3 ONTUYECKU

HeoTHOpoaHYIO cpeny (3ddhekra Tunmans).

IIpakTHYeckne 3aHATHS 2

Pemrenne 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemrenne nmpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJlaHUM HAa JUCHEPCHBIE CUCTEMBI, MCIOJb3yEeMbIE B 5

OBITOBOM U TPOHM3BOJACTBEHHOI [IEATEIBHOCTH 4YEJNOBEKa, C TMO3MIHUNA HKOJIOTMYECKON Oe30macHoCTH

MOCIIEACTBUM U IPaMOTHBIX PEIICHUN IPOOIIeM, CBI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOE coep:kaHue 4 OK 01
Uccnenosanne JlaGopaTopHbie 3aHATHS 4 OK 02
CBOWCTB JIaGoparopHas pabota «IIpurotoBiaeHne pacTBOPOB».
AUCIIEPCHBIX [IpuroroBneHre pacTBOPOB 3aJaHHONW (MOJISIPHOM) KOHLEHTpauuu (C MPAKTUKO-OPHUEHTUPOBAHHBIMU 2
CUCTCM IUIA UX BOIIPOCAMH ), OTIPEICTICHNE CPEIbl BOAHBIX PACTBOPOB.
MICHTHUKALIH JlabopaTtopHas pabota «lccnenoBanue TUCIEPCHBIX CUCTEM).

[IpuroroBnenne W uU3y4eHUE CBOMCTB MAMCIEPCHBIX CHUCTEM pa3HBIX BHJOB: CYCIEH3UH, SMYJIbCHH, 9

KOJUIOMHOTO pacTBopa. CpaBHEHHE CBOICTB MCTHUHHBIX M KOJUIOMJHBIX PAaCTBOPOB, BBISBICHHE OCHOBHBIX

pa3Inuuil MeXIy HUMH.
Paszpnen 7. KavecTBeHHbIC peakiuu 00HAPYKeHHSI HEOPTaHUYECKHUX M OPraHN4YeCKNX BellecTB 8
Tema 7.1. OcHoBHOE coep:xaHue 4 OK 01
OG6HapykeHue IMpakTHyecKue 3aHATHS 2 OK 02
HCOPTraHMYCCKUX  (KagyecTBEHHBIE XUMHUECKUE PEaKIH, XapaKTepHbIe JUIsl 0OHAPYKEHUSI HEOPraHUYECKHX BEIIECTB (KaTHOHOB 2




KaTUOHOB U

1 aHnoHoB). CocTaBieHHE ypaBHEHUH peakiuii oOHapyxeHus: kKaTuoHoB [-VI rpynn u aHHOHOB, B T.4. B

AHHOHOB MOJICKYJISIPHOM U MOHHOH (popMax.
Peakiiun oOHapyKeHUSI HEOPTaHUYECKHUX BEILIECTB B PEAJIbHBIX 00BEKTaX OKPYKAIOIIEH Cpelibl.
JlaGopaTopHble 3aHATUSA
OOHapyxeHHue HEOPraHUIEeCKUX BelecTB (KaTHoHOB |-V rpynn uiau aHMOHOB) C MCIIOB30BAaHUEM
Ka4eCTBEHHBIX aHAJIMTUYECKUX PEAKIUM.
JlabopaTopHas paboTta Ha BEIOOP:
1. JJabopaTopHast pabota « AHATUTHYECKHE peakuu KaTHOHOB [—VI rpymmy.
IIpoBeeHue KaueCTBEHHBIX PEAKLUi, HCIOIb3YEMBIX 7151 OOHApYKEeHUs1 KaTHOHOB | rpynmsl (kanus,
HaTpusi, Marausi, aMMonusl), Il rpynmsl Ha npumepe 6apus, 11 rpynmnsl — cBuHia, [V rpynmnsl — aaTroMUHUSA,
V rpynmer — xenesa (II u 1), VI rpynmst — aukens. Onucanue HaOII0JaeMbIX SBJICHUM U COCTABICHUE
XUMHUYECKHUX PEAKLIUN.
2. JlaboparopHas paboTa « AHAIUTUICCKUE PEAKIIUA AaHUOHOBY.
[IpoBeneHne Ka4eCTBEHHBIX PEAKIUi, HCITOJIb3YEMBIX JJIsi OOHAPYKCHHSI aHHOHOB: KapOoHara, ¢ocdara,
cynbdara, cynbpuaa, HUTpaTa, Xjaopuaa u ap. Onucanue HabIOAAEMBIX SIBICHUH U COCTaBIICHHUE
XUMHUYECKHUX PEAKIIHH.
Tema 7.2. OcHoBHOe coiep:KaHue OK 01
OOnapyxeHune IMpakTHYecKue 3aHATHS OK 02
OpraHn4IcCKHUX KayecTBeHHBIE XUMUUECKHE PEAKIIUH, XapaKTepHbIe 1151 0OOHAPYKEHUS OTAETbHBIX KJIACCOB OPraHUYECKUX
BCIIECTB coeiMHeHUil: (peHoI0B, aNbeTUA0B, KpaxMasa, yKCYCHON KUCIIOTbI, aMUHOKUCIIOT U Jp.
OTACIBHBIX JlenaTypanuus O€JIKOB IPH HarpEeBaHUH, IIBETHBIE PEAKLIUU OEJIKOB.
KJIacCcoB C CocraBieHre KaUeCTBEHHBIX PEaKIUii OOHAPYKEHHUS OPraHUYECKUX COeTMHEHUN OTIENbHBIX KJIACCOB.
HCHOJIB30BAHNEM | JIaGopaTopHbIe 3aHATHS
KAHCCTBCRHDIX OGHapyeHHe OPraHUYECKHX COEUHEHMI OT/IENBHBIX KJIaCCOB.
peakuuit

JlabopaTopHas paboTta Ha BEIOOD:

1. JIaGoparopHas pabota «KauecTBeHHbIE peaKlIMK Ha OTJEJbHbIE KIACChl OPraHUYECKUX BELIECTBY.
HpOBe}IeHI/Ie Ka4€CTBCHHBIX peaKHHﬁ, HCIIOJIB3YEMbBIX IJIA O6Hap}I)KeHI/I5[ OpTraHN4YCCKUX BCIICCTB pa3IMIHbIX
KJIaCCOB: ()EHOJIOB, aJIbJICTUI0B, KpaxMaila, YKCYCHOM KHCIOThI, aMUHOKHCIIOT, OenKoB U ap. Onucanue
HaOJII0aeMBIX SIBIIEHUH U COCTaBIEHHE XUMUYECKUX PEaKIUil U/UIH CXEM.

2. JIaboparopHas paboTa «KauecTBeHHBIH aHAIN3 OPraHUYECKUX COETMHEHUN MO (DYHKIIMOHATBHBIM




Tpymmam.

[TpoBeneHne Ka4eCTBEHHBIX PEAKIUI, HCIIOJIb3yEMBbIX IS PACITIO3HABAHUS OPTaHUYECKHUX BEIICCTB
OTJICBHBIX KJIACCOB MO ()YHKITMOHATIHHBIM TPYIIIIaM: Ha IPUMEPE AMHHOKHCIIOT U KapOOHOBBIX KUCIIOT,
CIUPTOB U (PEHOJIOB, ATBJICTHIOB U KETOHOB. Onricanne Ha0JII01aeMBbIX SIBICHUHN U COCTABIICHUE XUMUYIECKUX
peaKuii U/WIH CXEeM.

IIpodeccnonabHO-OPHEHTUPOBAHHOE COJepKaAHNeE (COMEPKAHUE TPUKJIATHOTO MOIYJIs1) 42
Pa3nean 8. XuMus B ObITY M IPOU3BOICTBEHHOM AeSITeJIbHOCTH YeJI0BEKA 6 OK 01
Tema 8.1. OcHoBHOE coep:kaHue 6 OK 02
Xumus B ObiTy 1 |[IpaKTHYeCKHe 3aHATHS 6 OK 04
IPOU3BOJICTBEHHOM | JkostorHueckas 6e30MacHOCTh MOCJIC/ICTBHI OBITOBOM M MPOM3BOCTBEHHOM JCSITCIBHOCTH YEIOBEKA, 4 OK 07
ACATCIIBHOCTH CBsI3aHHAs C IEPepabOTKOM BEIIECTB; MMOMCK U aHAJIU3 XUMHUYECKOW MH(POPMAIIUU U3 Pa3IMYHBIX HCTOYHUKOB 1K ...
1CJI0BEKa (Hay4Has 1 yueOHO-Hay4YHas JIUTEpaTypa, CpeICTBAa MAacCOBOM HH(popMaIny, ceTh IHTepHeT u apyrue).

Keiicol (¢ yuetom Oyayiieit mpodecCHOHaIbHON AeSITENFHOCTH) Ha aHaIu3 HHGOpMAIIUHU O

IIPOU3BOJICTBEHHON JIEATENHOCTH YEJIOBEKA, CBA3AHHOM C MepepabOTKON U MOJYyYEHUEM BEILECTB, a TAKKE C

9KOJIOTMUYECKOI 0€30I1aCHOCTBIO.

3amura Keiica: [IpencraBienne pe3yabTaToB PELIEHUS KEWCOB (BBICTYIJIEHUE C IPE3EHTALUEH ) 2
Tema 9.1.1. OcHoBHOE cogepkaHue 8 OK 01
OcHoBBI JlaGopaTopHbie 3aHATHS 2 IIK...
11abOPaTOPHOi JIaboparopHas pabota «OCHOBBI JJAOOPATOPHON MPAKTUKN.
IIPAKTHKH B JlaGoparopHasi mocya U XUMHUecKre peakThBbl. OCHOBHBIE JJabopaTopHbIe onepanuu. JlaboparopHoe 2
NpOQeCCHOHATBHBI | oGopynoBanue. TexHNKA 6E30IACHOCTH M PABHIIA PAGOTHI (IIOBEICHNUS) B JIAGOPATOPHHL.
X 1a00paToOpHaX  [[fpakruueckue 3aHsTHS 6

BrinmonHeHne TUITOBBIX PACYETOB MO TEMATHUKE HKCIIEPUMEHTA (BBIXO MPOAYKTA PEaKI[M, Macca HaBECKH,

00BEM paCTBOPUTES).

OO0paboTka TaHHBIX, aHATH3 U OI[EHKA UX JJOCTOBEPHOCTH (BBIYUCIICHUE CPEHETO 3HAUCHUS 6

IKCIIEPUMEHTAIBHBIX JTaHHBIX, TTOTPEITHOCTH ).
[Ipencrarnenue pe3yabTaToB HKCIIEPUMEHTA B pa3IndHOi ¢popme (Tabiuia, rpaduk, OT4eT, JOKIaI,

4 Otparaetcsa MK, anemeHT KOTopoit popmMMpyeTca NPUKNALHBIM Moayaem (NpodeccMoHaNbHO-0PUEHTUPOBAHHbBIM coaepXaHnem) B cooTseTcTeum ¢ PrOC peanusyemoit

npodeccun/cneumansHoctn CrNO




IIpEe3EHTALINS).

Tema 9.1.2.
XUMHAYECKUH
aHau3 Ipo0 BOJIBI

OcHoBHOE co/iep:KaHue

Teopernueckoe o0yueHue

Knaccugukanus npo6 BoJsl 10 BUAY U HA3HAUEHUIO, UCXOMS U3 €€ XUMHUECKOr0 COCTaBa.
OprasosienTHYeCKUe CBOMCTBA (3amax, NPO3padyHOCTh, LIBETHOCTh, MyTHOCTb) BOJIbl. KMCIIOTHOCTD U
LIeJI0YHOCTh BOAbL. pH cpenbl u MeTonbl ee onpezenenus. JKeCTKOCTb BOABI M METOMBI €€ ONPECIICHHUS.
CyImHOCTh METOIA TUTPOBAHUS.

Bunsl xxecTkocTH BOJBI (BpeMEHHAs U MOCTOsIHHAS). ZKeCTKOCTh BOJIbI KaK IPUYMHA BbINAJCHUS 0CAIKOB WU
00pa3oBaHUs COJICOTIOKEHUH, UMEIOIIUX MECTO B OBITY U Ha IIPOU3BOJICTBE.

CocraB coseil, BbI3bIBAIOLINX KECTKOCTh BO/bl. XUMUUYECKUE IPOLECCHI, YCTPAHSIOIINE KECTKOCTh BOJBI.
VYpaBHEHHsI XUMHUYECKUX PEAKLIUN, NIUTFOCTPUPYIOLIUX IPOLECCHI, IPOUCXOAALINE IIPU YCTPAHECHUH
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMH M XUMHYECKUMH crtocobamu. CriocoOsl
YCTPaHEHHUs IIOCTOSSHHOM KECTKOCTH.

HpaRanecmle 3aHATHUSA

CrniocoObl BbIpaXXeHUs1 KOHLIEHTPALMK pacTBOPOB: MAacCoBas J0JIsl pACTBOPEHHOTO BEIIECTBA, MOJISIPHAs U
MOJIsUIbHAsL KOHLIEHTpaluu. Tutp pactsopa. PelieHne npakTHKO-OpUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUN
Ha pacyeT KOHLUEHTPALMH 3arpsI3HAOIIMX BEIECTB U UX CPABHEHUE C NPEAEIBHO TOMYCTUMBIMU
koHueHTpauusamu (I1IJIK).

JlabopaTopHble 3aHATHSA

HccnenoBanre XMMHYECKOTO COCTaBa MPOO BOJIBI.

JlabopaTopHas paboTta Ha BEIOOD:

1. JTaboparopnast pabota «O4YUCTKA BOJBI OT 3arpsi3HECHUIN.

Hcnonb3oBaHue METOI0B (PUIBTPOBAHUS U aICOPOILIUH [T OTJENICHUS 3arpsi3HEHNH B HccieyeMoi mpooe
BO/ibl. BEIOOp MeTO/1a OUMCTKY B 3aBUCUMOCTH OT BUJa 3arps3HeHus. CpaBHeHUE 3((HEeKTUBHOCTH
Pa3IMYHBIX METOJ0B OYMCTKH BOJIBI B Pa3HBIX YCIOBUAX (B 1a00paTopuy, B JOMAIIHUX U MOJIEBBIX
YCIIOBHUSIX).

2. JJaboparopnas padota «Onpezaenenre pH BOJbI 1 €€ KUCIOTHOCTH.

Omnpenenenne pH cpempl ¢ MOMOIIBIO YHUBEPCATHHOTO HHIUKATOPA. M cIonp30BaHe THTPOBAHUS IS
oTpeieNIeHus1 KUCIOTHOCTH. Ompeienienne o01ei KUCIOTHOCTH BOBI, pacyeT CBOOOTHON KUCIOTHOCTH.
Onpenenenue oOuieit u cBob6oaHON HienouyHocTd. CocTaBieHre ypaBHEHUHN peakluii, IPOTEKAIOIUX MPU

OK 01
OK 02
OK 07
IIK...




OIMPCACIICHUU KI/ICJIOTHOCTI/I/ MIECJIIOYHOCTHU Hp06 BOIFbI. YcTaHoBieHue CHOCO60B HUCITIOJIB30BaHUA
HNCCIICI0BAHHBIX Hp06 BOJBI B ) KUBHCACATCIIbBHOCTHU YCJIOBCKA, HA OCHOBC ITOJTYUYCHHBIX JAaHHBIX O COCTABEC.
3. JIabopartopHas pabora «OmnpeseneHne 5KeCTKOCTH BOJIBI H CITIOCOOBI €€ YCTPAHCHHUS.

Crioco0bl ycTpaHeHHs BCEX BUIOB JKECTKOCTH B 3aBUCHUMOCTH OT COCTaBa CoJeil )kecTKoCTH. Pemienue
BKCHepHMeHTaHBHOﬁ 3ala4u Ha BBIABIICHUC BpeMeHHOﬁ U OCTOSIHHOM KECTKOCTH BOJFbI. OL[GHKa
BEPOATHOCTH YCTPAHEHUS BCEX BUJIOB KECTKOCTH B IOMAIIHUX YCIOBUSX.

Tema 9.1.3.
XUMHUYEeCKHI
KOHTPOJIb KAYECTBA
MPOAYKTOB
MMUTAHUS

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

KauecTBeHHBIN XUMHUECKUN COCTaB MPOIYKTOB NMUTaHUs. BemecTsa, Gpanbcuduimpyromnme npoayKThl
MUTaHUS, U BELIECTBA, 3arps3HAIONINE TPOAYKTHI mUuTaHus. OnpeaeneHre 3arpa3HaonX XUMHUECKUX
BEIIECTB B MPOAYKTaX MUTAHUS, ONPE/IeJICHIE BEIIECTB, HE 3asBJIIEHHBIX B COCTaBE MPOAYKTOB MTUTAHUSI.

HpaRanecmle 3aHATHUSA

Opranuyeckre U HEOpraHMYeCKHe BEIleCTBa, BXOAIINE B COCTaB IPOAYKTOB uTaHusd. OnpeneneHue
cocTaBa OJII0]] Ha COZIEpKaHNEe MAaKpO U MUKPO3JIEMEHTOB. V3ydyeHne npeanoKeHHbIX IperoaaBaTeneM Ot
Ha MpeIMeT XUMHUYECKOTO COCTaBa, ONPeIeIeHUE I0JIEH OT CyTOUYHOM HOPMBI MAaKpO ¥ MUKPOAJIEMEHTOB B
YKa3aHHOM OJItoJIe.

Pemenne MMPAKTUKO-OPUCHTHPOBAHHBLIX 3a/a4 110 Ky.]'II/IHapHOI\/JI TEMATHUKEC Pa3JINIHBIX TUIIOB.

JlabopaTopHble 3aHATHSA

HccnenoBanne XUMUYECKOTO COCTaBa MPOYKTOB MUTAHUS.

JIaGopartopHas paboTa Ha BBIOOD:

1. JTaboparopHas paboTta «O0Hapy>keHHE HUTPATOB B MPOIYKTAaX MUTAHUS.

HccnenoBanne MatepranoB MOIYKOJIMYECTBEHHBIM METOIOM OIPENEICHHS] HUTPATOB € UCIIOJIb30BAHUEM
nudeHnIaMrHa (KOPHEIUIOAbl OBOILEH, IUCThS M KOUEPbIKKa KaIllyCThl, IUIOABI PPYKTOB). AHAJIN3 YPOBHS
3arpsi3HEHUs] HUTpaTaMH 110 MHTEHCUBHOCTH OKPAIlIMBAHUS TPOTYKTOB PEAKIIUH.

2. JJaboparopnas pabdota «MccnegoBaHue NpoyKTOB MTUTAHUS HA HAJTMYHUE YTIIEBOOBY.

HccnenoBanue MOIOYHBIX MMPOIYKTOB HAa HANM4YMe KpaxMaia. MccnenoBanue npoIyKToB Ha HAIUYUeE
TJIFOKO3BI.

OK 01
OK 02
OK 07
IIK...

Tema 9.1.4.
XUMHUYECKUN
aHanu3 npood

OcHoBHOe coaepkaHue

Teopernueckoe odyuenune

Knaccudukanms mous 1mo BUAYy U Ha3HAYCHHIO, HCXOJS U3 XUMUYECKOTO cocTaBa. MaeHTudukarus npoos

OK 01
OK 02
OK 07




IIOYBbI

IMOYBEI 110 €€ XUMHUYCCKOMY COCTaBY, OIIMCAHUC BO3MOXKHOCTEH €€ NPpUMCHCHUS.

TpeboBanust K KaueCTBY MOYBHI PAa3IMYHOrO HazHaueHHst. Onucanne 0COOEHHOCTEN UCTIONIb30BaHMs I10YB B
3aBUCHUMOCTH OT THIIOB, CIIOCOOBI YJIYUHICHUA Ka4€CTBa MMOYB B 3aBUCUMOCTH OT HAa3HAYCHMU .

O06nacTy UCTOIB30BAaHMS OPTraHUYECKUX YAOOPEHHH B 3aBUCUMOCTH OT KaueCTBEHHOTo cocTaBa. Onucanue
OpraHu4CCKUux y,[IO6pCHPIfI " UX IIPUMCHCHHUEC B 3aBUCUMOCTH OT COCTaBa IMMOYBLI U €€ PASHOBUAHOCTH.

HpaRTn'{ecmle 3aHATHUHSA

O6mactu Ha3HaYeHUS (IPUMEHEHHUS ) TIOYBBI, HCXO/ U3 KAYeCTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBa.
AHaJIN3 HOPMAaTUBHON JOKYMEHTAIIUH.

Poip HeopraHWYEeCKUX BEIIECTB B KAU€CTBE MUHEPAIBbHBIX YA0OPEHUH, YIyUITUTEICH TOYBHI.

CocTaB MUHEpaJIbHBIX YIOOpEHUH U UX MPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH.
B3anMocBs3b cocTaBa y100peHHil 1 UX BIUSHUS Ha BETETaTUBHBIC CBOMCTBA U TJIOIOHOIICHUE PACTEHUH.

JlaGopaTopHble 3aHATHUSA

HccnegoBanue XMMHUYECKOTO COCTaBa MPOO MOYBHI.

JlaboparopHast paboTa Ha BEIOOD:

L. JlaGoparopHas pabora «OOHapy)eHHE HEOPTaHMUECKUX MTPUMECe B Ipodax».

[IpuroToBieHue MPOObI MOYBHI JJIs UCCIICIOBAHMS KUCIIOTHOCTH/IIIEIOUHOCTH, HEOPTaHUYCCKUX
3arpsi3HeHuil. OOHapyXKeHHEe XJIOpUI- U Cylb(}aT-uoHOB B pode mouBsl. CocTaBleHUE YpaBHEHUH peakiuii
obOHapyxeHus. CpaBHEHUE MOJTYYCHHBIX IMOKa3aTeeil ¢ HOPMAaTUBHBIMH (CIIPABOYHBIMU ) 3HAUCHUSIMH.

2. JlaboparopHas pabota «Onpenenenrue pH BOAHON BBITSKKH IMOYBBI, €€ KUCIOTHOCTH M IIETOYHOCTH.
HccnenoBanue BOJHBIX BBITSKEK 00pa3ll0B TOTOBBIX MOYBEHHBIX cMece (ISl pa3HbIX TUIIOB PACTEHU).
OnpeﬂeneHHe pH IIOYBBI C UCITOJIB30BAHUEM I/IHI[I/IKaTOpOB. OHGHKa THUIIOB II0OYB B HpeHCTaBJ'[eHHBIX
oOpasmax (CuIbHOKHUCAs!, KUcias, cllaboKucas, HeHTpaibHasl, EI0YHas).

IIK...

Tema 9.1.5.
HccnegoBanue
00BEKTOB
o6uocdepsl

OcHoBHOE cogepkaHue

10

TeopeaneCKoe oﬁyqeﬂue

VY4eOHo-Hccae10BaTeNIbCKHUI MPOEKT B 00J1aCTH Hccie1oBaHusl 00beKTOB Onocdepbl. O630p TeM yuyeOHO-
MCCIIEIOBATEILCKUX MTPOSKTOB. AJITOPUTM BBIITOJIHEHHS TTpoekTa. OnpeaeneHne mpodIeMbl HCCIIeJOBaHUSI.
MeTto/b1 TOMCKa, aHATU3a U 00pabOTKH MHPOPMALIMH O MPOEKTE B PA3IUYHBIX HCTOUHUKAX.

IIpakTuyeckue 3aHATHSA

O0ocHOBaHME aKTyaJIbHOCTH BBIOpAaHHOM TeMbl. BbisiBieHne npoGiiemsl uccienoBanus. Beioop 00beKTOB 1

METOJIOB HcclieqoBaHMs. IlocTaHOBKa 1ieNel U 3a7a4 UCCIIEAOBaHUS. OHpe,Z[CJ'ICHI/Ie IpOoaAYKTa UCCIICAOBaHUA.

OK 01
OK 02
OK 04
OK 07
IIK...




OHpe;[eneHHe 3TAaIlOB U COCTABJICHUC I1JIaHA UCCJICJOBAaHU .
3amura mnpoekrta: I[IpencraBicHue pe3yabTaTOB BBIMOJTHEHHUS Y4eOHO-UCCIICOBATEIBLCKUX IPOCKTOB 2
(BBICTYIUJICHUE C TIPE3EHTAIUEH ).

JlaGopaTopHble 3aHSITHSI 4

HccnenoBanue npeniokKeHHOro 00beKTa Ha KUCIOTHOCTD, MIEI0YHOCTh, XUMUYECKUN COCTaB (3arps3HUTENH,
Makpo- U MHKpodJieMeHThl). OO0paboTka pe3ynbTaToB HccienoBaHusa. OleHKa KadecTBa HCCIIETyeMOTro 4
00beKTa, UCXO/SI U3 PE3yIbTATOB XUMHUECKOTO aHAIN3A.

IIpoMe:xxyTouHast aTTecTAlUs M0 TUCHHUILIMHE (IK3AMEH)

Bcero 126




3. YcaoBus peaju3zanuu NporpaMmmbl 001meo0pa3oBaTe bHON JUCHUTITIMHBI

3.1. TpebGoBanusi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Jlia peanuzanuy IpoOrpaMMbl TUCIUIUIMHBI JTOJKHBI OBITH MPETYyCMOTPEHBI
CIIEYIOIINE CTIeUaIbHbIC TOMEIICHUs: YIeOHbI KaOMHET XUMHUU H/HIIN y4eOHOM
XUMHUYECKO 1abopaTopuH.

OOopynoBanue y4eOHOro KaOuHeTa (HArJIsAHbIe MOCOOMS): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENECH MOJEKYJ, MOJACIH KPUCTAIIMYECKUX PEIIETOK,
KOJUIGKIIUU TPOCTBIX M CJOXHBIX BEIIECTB W/WIM KOJJIEKIIMH TOJUMEPOB;
KOJUICKIIMSI TOPHBIX TIOPOJI W MHUHEpaioB, Tabnuia MeHnaeneeBa, ydeOHbIC
(bunbMbl, TUPPOBBIE 0OpPa30BaTEIbHBIE PECYPCHI.

Texnunueckue cpeacrsa o00y4YeHHsI: KOMIIBIOTEp C  YCTPOWCTBAMH
BOCIIPOU3BEJEHUS 3BYKa, MPHUHTEP, MYJIbTHMEAHA-TIPOEKTOP C SKPAHOM,
MYJbTUMEANMHAS JOCKA, YKa3Ka-IPEe3eHTEp s IPE3CHTaluH.

O6opynoBanue j1abopaTopuu U pado4YuX MecCT Jad0pPaTOpPHHU: MEH3YPKH,
MUTIETKU-KANEIbHUIBI, TEPMOMETPBI, MHKPOCKOM, JyIbl, MPEIAMETHbBIC U
MOKPOBHBIE CTEKJA, IUIAHIIEThI JUIsl KalelbHbIX peakuuil, (QuiIbTpoBajgbHas
OyMmara, MpOMBIBAJIKH, CTEKJISIHHbIE NPOOUPKHU, PE3MHOBBIE MPOOKH, (POHAPUKH,
HAa0Op pPEAKTUBOB, CTEKJSHHbIE NaJIOYKW, IITATUBBI [Jii NPOOUPOK; MEpHbIE
LUUJIMHAPHI, BOPOHKU CTEKJISIHHBbIE, BOPOHKH JENHUTENbHbIE HUIuHapuueckue (50-
100 ™), cTymku C TecTUKOM, (appopoBble YalllKH, TUHIETHI, Q(UIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, OHJIEKTPOIUIUTKH, JabopaTOpHBIE
MITATUBBI, CIUPTOBBIC TOPEJKH, CHUYKH, MPUOOp IJIA TOITYdEHHUsS Ta30B (WU
npoOupKa C ra300TBOJHON TPYOKOi), JAepKaTenu sl MPOOMPOK, CKISHKH IS
XpaHEHUs] PEaKTUBOB, pa3aTOUHbIEe JIOTKU; XxuMuuyeckue crakansl (50, 100 u 200
MJ1); IIMATENW; MUHLETHI; TUTEIbHbIC UMb, CEKYHAOMEPHI (TaiiMepbl), MEPHbIE
npobupku (Ha 10-20 mi1) u MepHbie kosobI (25, 50, 100 u 200 mut), BoasiHas OaHs
(W1 TepMOCTaT), CTEKJISTHHBIC MAJIOUKH; KOHUYECKUE KOJObI 1Jia TuTpoBaHus (50
nu 100 mi); WMHOUKATOpHBIE MOJOCKUA s ompexaeneHuss pH u crangapTHas
WHIMKaTOpHAs IIKaJIa; YHUBEPCAIbHBIN MHIMKATOp; uneTky Ha 1, 10, 50 mu (unu
no3atopbl Ha 1, 5 u 10 mut), GropeTKH I TUTPOBAHUS, MEAUIIMHCKUE IIMPHUIHI HA
100—-150 mu1, mabopaTopHble W/WIIM aHAIUTUYECKHE BeChbl, pH-MeTphbl, CylInIbHBIMI
mkad, u ap. 1aboparopHoe 000pyI0BaHUE.

3.2. MupopmanuoHHoe odecneyeHne pean3auuu NporpaMmmbl

1. Jns peanmsaruu mporpamMmbl OMOIHOTEYHBIM (GOHIT 00pa3oBaTEIBHOU
OpraHM3alMy JOJDKEH MMETh MeYaTHbIE W/UIIU AJIEKTPOHHbIE 00pa30BaTENbHbBIE U



WH)OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBAaHHBIE IS  WCIOJIL30BaHHUS B
o0pa3oBaTeIbHOM MPOoIEcce, HE CTaplIe MSATH JIET C MOMEHTA U3/IaHuUS.
3.2.1. OcHoBHas JIUTEpPaTypa
1. Vu-x: Xumus nis npodeccuii ¥ CreruaibHOCTe eCTeCTBEHHO-HayYHOTO
npoduIs: st
cTyn.yupexaenuiicpen.nmpod.oopazoanus/(O.C.I'abpuensn,U.I".Octpoymo
Ba, C.A. CnagkoB); mox pexa. O.C.I'abpuensna. -7 u3., cTep.-
M.:U3narenbckuid HeHTp «Akagemus»,2020.

2. TabpuensH, O. C., JIsicoBa, I'. I'. Xumus: kaura s mpemnoaBarens: y4aeo.-
MeToJ1. mocobue. — M. Axanemust, 2012.

3. Hosplii penietutop mo xumun st moarotoBku k EI'D./ A.C. Eropos .-
m3a.3. —PoctoB n/J1: dennke. 2019

4.KOHTpPOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHHUSA 00111e00pa30oBaTeIbHOM
TUCHMILTHHBI

KoHtpons ©  olleHKa  pe3yibTaTOB  OOyYE€HUSI  OCYIIECTBISACTCS
npenojaBaresieM B MPOIECCEe MPOBEACHUS  MNPAKTUUECKUX  3aHATHUM U
JabopaTopHbIX PabOT, TECTUPOBAHUS, a TAKXKE BBIMOJHEHUS OO0YyJaroUuMUCS
WHIUBUYAIbHBIX 3a/IaHHM, TMPOEKTOB, HCCIeNOoBaHUN. Pesynbrarel oOydeHUs
OTIPEJICIISIIOT, YTO O0y4aromuecs MOJDKHBI 3HaTh, IOHUMATh W JIEMOHCTPUPOBATH
10 3aBEPILICHUU U3YUYEHUS TUCIUIUINHBI.

Jnst hbopmMupoBaHMs, KOHTPOJISI U OLUEHKH PE3yJbTaTOB OCBOEHUS Y4EOHOU
JCHUIUIMHBI UCTIOJIB3YETCSl CUCTEMA OIICHOYHBIX MEPONPUSTUM, TTPECTABIISIONIAS
coOOl KOMILJIEKC Y4YE€OHBIX MEPOIPHUATHM, COTJACOBAHHBIX C pe3yJibTaTaMu
oOyuenus wu chopmyiaupoBaHHelx ¢ ydetom @OI'OC COO (mpeameTHbie
pe3ynbTaThl 1o quctuumuinbe) u I'OC CIIO.

Moayas / Paznen

Ne PesynabTaT 00yuenus OueHo4YHbIC MEPONIPUATHS OK
/ Tema
| |OcHoBHOI MoOayJIb
1 (Paznen 1. @opmyJaupoBaTh 6a30BbIe
OcHOBBI IIOHATHUSA U 3AaKOHbI XUMHUHU

CTpOeHus!
BelleCTBA




Moayas / Paznen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

1.1 |Crpoenue aromoB |CocCTaBiIsATh XMMUUYECKUE 1. Tect «CtpoeHue aToMOB OK 01
XUMHUYECKHUX (bopMyIbl cOeIMHEHHH B XUMHMYECKHX JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUH CO CTENEHBIO |[IPUPOAA XUMUUECKOH CBSI3H».
pupona OKHCJICHHS] XUMHYECKHUX 2. 3aaym Ha COCTaBJICHUE
XUMHUYECKON AJIEMEHTOB, HCXOS U3 XUMHUYECKHX GOpMYIT
CBS3U BaJIEHTHOCTH U JIByXaTOMHBIX COEIMHEHUIN

AIIEKTPOOTPHUILATEIBHOCTH  |(OKCUIOB, CYNIb(UIOB,
TUAPUJIOB U T.I1.).

1.2 |Ilepuognueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanusie |OK 01
3aKOH M TaONHUIAa |XMMHUYECKHE DJIEMEHTBI B |TEOPETHUECKHUE 3a/1aHUs Ha OK 02
.. MenneneeBa |COOTBETCTBUU € UX XapaKTEePU3aLUI0 XUMHUECKUX

II0JIO)KEHHUEM B as1eMeHTOoB: «MeTtaunyeckue /
NEPUOANYECKON CUCTEME  |HEMETAJNIMYECKHE CBOMCTBA,
XUMHUYECKHX JIEMEHTOB AJEKTPOOTPHULIATEILHOCTD U
JI.1. MeHnaeneeBa CPOJZICTBO K DJIEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX
JJIEKTPOHHBIM CTPOEHUEM U
IIOJIOKEHUEM B IIEPUOIUYECKON
CUCTEME XMMHYECKHUX
anemeHToB J[.11. Menaeneeray.
2 |Pazgen 2. CocraBasath ypaBHenusi 1 |KonrposabHas padora
XuMHYeCKHe CXeMBbI XUMHYE€CKHX «CTpoeHue BelecTBa u
peakuuu peakuui XHMHYECKHe PeaKIum»




Moayas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

2.1

Turel
XUMHYECKHIX
peakuuii

CocraBisTh peakuuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIeHHs,
OKHCITUTEILHO-
BOCCTAaHOBUTEIILHBIC
pCaknuu U p€akunuun
KOMIUIEKCO0OpazoBaHus (Ha
npumepe
THJPOKCOKOMIUIEKCOB
QITIOMUHUS M [TUHKA) C
y4acTHEM HEOPraHHYECKUX
BCIIIECTB

1. 3ajaun Ha cocTaBiieHUE
YpaBHEHUH peaKIui:

— COEMHEHHS], 3aMEeILECHUS,
paznokeHusi, oOMeHa U peakiuit
C y4acTheM KOMIUIEKCHBIX
coeMHEHUH (Ha mpuMepe
TUIPOKCOKOMIIIIEKCOB
AJTIOMUHUS U [IUHKA);

— OKHMCIIUTENBHO-
BOCCTaHOBUTEJIbHBIX PEAKIU C
UCIIOJIb30BaHUEM METOa
ANEKTPOHHOTO OanaHca;

— C y4acTHEM KOMIUIEKCHBIX
coeMHEeHu! (Ha mpuMepe
THIPOKCOKOMILJIEKCOB IIUHKA U
QITIOMUHMUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIuu COSIMHEHHSI; MaCCOBOM
WM 00bEMHOM 0K BBIXOJ1a
MPOJYKTA PEaKuu COCTUHEHUS
OT TEOPETUYECKH BO3MOXHOTO;
00BEMHBIX OTHOILIEHUI ra30B;
KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOIHBIX
BELIECTB U IPOJYKTOB PEAKIUY;
Macchl (00beM, KOTHUECTBO
BEILIECTBA) MPOAYKTa PEaKIH,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BHJIE pacTBOpA C OIpeIeICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BELIECTBA.

OK 01

2.2

DIIEKTPOIUTHYECK
ast IUCCOLIMANI U
WOHHBIA 0OMEH

CocTaBiATh ypaBHEHUS
XUMHYECKHX PEaKIIuu
MOHHOT'O 0OMEHa C
y4acTUEM HEOPraHUYECKUX
BELIECTB

1. 3amaHus Ha cocTaBiIeHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
pEaKIUii C y4aCTHEM OKCHJIOB,
KHUCJIOT, OCHOBAaHUM U COJIEH,
HMOHHBIX peaKlMi TUIpoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JIaboparopnas padota
«Peakuuu rupoIn3ay.

OK 01




Mopnyas / Pa3nea

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
3 |Pa3gex 3. HccnenoBarb crpoenue u  (KoHTposabhas padora
Crtpoenne n CBOMCTBA «CBoiCTBa HEOPraHUYECKHUX
cBoiicTBa HEOPraHUYeCKHUX BellecTB |BellecTB)
HEOpPraHU4ecKUuX
BellecTB

3.1 |Knmaccudukanms, |Knaccudumuponars 1. Tect «HomenknaTypa u OK 01
HOMEHKJIaTypa U |HEOPTraHWYECKUE BEIIeCTBA |Ha3BaHUE HEOPTaHUYECKUX
CTpPOCHHUE B COOTBETCTBHUU C UX BEILIECTB UCXO/S U3 UX
HEOPTraHUYECKUX |CTPOCHUEM XUMHYECKOH (OPMYIIBI HITH
BEILIECTB COCTaBJICHHE XUMHUECKOU

(hopMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIA TPUBUATBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCoOBOM
JI0JIU (MacChl) XMMHUECKOT O
3JIEMEHTA (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIacCU(pUKaLMU, HOMEHKIIaType
U XUMUYEeCKUM dopMynam
HEOPTaHWYECKUX BELIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHdeckre 3alanus Ha
ONpeAeICHuE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOM
CBS3U U THUIA KPUCTAININYECKON
PELIETKHU.

3.2 |®Pusuko- YcranaBnuBarth 1. Tect «OcobennocTu OK 01
XUMHUYECKHE 3aBHCUMOCTH (PU3UKO- XUMHUYECKUX CBOMCTB OKcua0B, |OK 02
CBOMCTBA XUMHUUYECKUX CBOWCTB KHUCJIOT, OCHOBaHUM,

HEOPraHMYECKUX |HEOPTaHMYECKHUX BEMIECTB |aM(OTEPHBIX THAPOKCUIOB U
BEIIECTB OT CTPOEHUSI aTOMOB 1 coJei.

MOJIEKYJI, & TAKXKE THTA
KPUCTAJUIMYECKOUN pEHIETKH

2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMHUYECKUX
pEeaKIuii C y4aCTUEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUYECKHUX
BEILIECTB: OKCUIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKHUX
KHUCJIOT, OCHOBaHUI 1




Moayas / Paznen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

aM(pOTEePHBIX THIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBONCTBA
U CIIOCOOBI MOTYYCHHUS.
3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKUE 3aJaHusI Ha
CBOMCTBA U IIOJIy4YCHHUE
HEOPraHUYECKUX BEIIECTB.
4. JlaboparopHas pabota
«CBoOIICTBAa METAJIIOB U
HEMETAJIIIOBY.

3.3 |IIpousBoacTBo O6ocHoBsiBaTh 3HaueHue u |[Ipaktuko-opuentupoBanusie |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3aJIaHus 110 COCTABIICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHii ¢
3HaueHue u OBITOBOM U y4acTHEM HEOPraHUYEeCKUX
MIpUMEHEHHUE B MIPOU3BOICTBEHHOM BEIIECTB, UCIOJIb3YEMBIX ISl KX
OBITY U Ha JESITCIIbHOCTH YeJIOBEKA UX |MICHTU(DUKALINN U
MIPOU3BOJICTBE (HUBUKO-XUMHUYECKUMU MIPOMBIIIUICHHBIX CIIOCOOOB

CBOMCTBaMH IIOJIy4YEHUSL.

4 |Pa3nen 4. HUccaenoBatrs crpoenue u | KonrposbHnas padora
Crtpoenue u cBoiicTBa opranuyeckux |«CTpoeHue H cBoOiicTBa
CBONCTBA BelIeCTB OPraHMYecKuX BelecTB»
OPraHMYecKux
BelIeCTB

4.1 |Knaccuduxamnus, |KnaccuduimponaTth 1. 3agaHus Ha cOCTaBIIEHUE OK 01
CTPOEHHUE U OpraHMYECKHE BEIIECTBA B |HA3BaHUM OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COEIMHEHU MO TPUBUATILHOMN
OpPTraHUYECKUX CTPOCHHEM WU MEXTYHAPOTHON
BEIIECTB CHUCTEMaTUYECKOMN

HOMEHKJIaType.

2. 3aaHus Ha COCTaBJICHHE
MOJTHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha ONpeeIeHNe
npocreiien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJ U3 3JIEMEHTHOI'0 COCTaBa
(B %).




Moayas / Paznen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

4.2 |CgoiicTBa VYcranaBnuBarth 1. 3ajaHus Ha cocTaBIEHUE OK 01
OpraHUYeCKUX 3aBUCUMOCTH (DU3HKO- YpaBHEHUN XUMHUYECKUX OK 02
COEIMHEHU N XUMHUYECKHX CBOMCTB peakuuii ¢ yyactueM

OpPraHUYECKUX BEIIECTB OT |OpraHMYeCKHX BEIIeCTB Ha

CTPOEHUS MOJIEKYII OCHOBaHUU UX COCTaBa U
CTpOEHHUS.
2. 3ajaHus Ha COCTaBJIECHUE
YPaBHEHUN XUMUYECKUX
peakuui, WITIOCTPUPYIOIINX
XUMHUYECKHE CBOICTBA C y4ETOM
MEXaHHU3MOB MPOTEKAHUS
JAHHBIX peaklui U
TeHETUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YpaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. JIaboparopnas paboTa
«[lony4yenue sTHIIeHA U
H3y4YEHUE €r0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBbIBaTh 3HaueHue U |IIpaktuko-opuentupoannsie |OK 01
BEIIECTBA B MPUMEHEHNE OPTraHMYECKUX |3a/laHus IO COCTABIICHUIO OK 02
YKU3HEJESATENIPHOC |BEILECTB B OBITOBOW U XUMHUYECKHUX PEaKIMN ¢
TH YEJIOBEKa. IIPOU3BOJICTBEHHON y4acTUEM OPTaHUYECKUX
[Tpon3BOJACTBO U |IEATEIBHOCTH YEIOBEKA UX |BEIECTB, UCIOIb3YEMBIX JIJIS UX
IIPUMEHEHNE (bU3UKO-XMMUYECKHUMHU UICHTU(DUKAIMU B OBITY U
OpPraHMYECKHUX CBOICTBaMH IIPOMBIIIIIEHHOCTH.

BELIECTB B
IIPOMBIIITIEHHOCTH

5 |Pa3gen S. HccnenoBars paBHoBecue (Konrpoabnas padora
Kunernuyeckue U (M CKOpPOCTh XUMHYecKHX |(«CKOpOCTH XMMH4YECKOMH
TepMOAMHAMM Y EC |peaKI Ui peakuuu U XuMH4YecKoe
KHe pPaBHOBecHe»
3aKOHOMEPHOCTH
NpPOTEeKaHUsl
XHMHYECKHX

peakuui




Moayas / Paznen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

5.1 |[Kuneruueckue HccnenoBath BIUSHUE 1. JTabopatopnas paboTta Ha OK 01
3aKOHOMEPHOCTH |KOHLICHTPAIIUU BBIOOD: OK 02
MPOTEKAHUS pearupyromux BemecTB 1 |— «OmnpeneneHue 3aBUCUMOCTH
XUMHUYECKHUX TEMIIEPaTyphbl HA CKOPOCTh [CKOPOCTU PEAKIUU OT
peaxuit XUMHUYECKHUX PEeaKIHii KOHIEHTPAIIUU pearupyronmx

BELIECTBY;

— «OrnpenieneHune 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TEMIIEPATYPBI».

2. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpETUYECKHE 3a/laHus Ha
aHayu3 (aKTOpPOB, BIUSIOLIUX
Ha U3MEHEHUE CKOPOCTHU
XMMHYECKON PEAKIUU.

5.2 |Tepmonunamuuec |HcciaenoBarh BIUsSHUE 1. 3agauun Ha pacuetsl TermaoBbix (OK 01
KHE M3MEHEeHHS KOHIEHTpau# |3 dexToB xumuieckux peaxmii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbl U U OIIPE/IETICHUE TUIIA PEAKLIUU
MIPOTEKAHUS TEMIIEPATYPHI Ha CMENIeHHE |(I10 TerIoBOMY 3 (DEKTy: IK30-
XUMHUYECKHUX XUMHYECKOI'O PABHOBECHS M SHIAOTEPMHUECKHUE).
peaxiuii. 2. [IpakTUKO-OpUEHTUPOBAHHbBIE
PaBHoBecue 3a/laHus Ha IPUMEHEHHE
XUMUYECKHX npuHiuna Jlelllatense nus
peakumii HAXO’KJICHUs HaIllpaBJIECHUs

CMEILIEHUs] PaBHOBECHS
XUMHUYECKON PEAKIIUN U aHAJIU3
(hakTOpOB, BIMSIOMINX HA
CMeEIlleHNEe XUMUYECKOTO
paBHOBECHSI.
3. JJaboparopHas paboTa
«M3ydeHne BIUSHUS Pa3INYHbIX
(hakTOpOB HA CMEIIECHUE
XUMHUYECKOTO PAaBHOBECHUSI.
6 |Pa3gex 6. HccnenoBarb nucnepcunie [ Konrpoabnas padora no reme
JucnepcHbie CHCTEeMbI «/IucnepcHble cucTeMb»
CHUCTEeMbI

6.1 |ducnepcHbie Paznuuathk ncTuHHBIE 1. 3aaun Ha NPUTOTOBJICHHE OK 01

CHUCTEMBI 1 PacTBOPBI, KOJUIOUHBIE pacTBOpPOB. OK 02

(bakTopbI NX
YCTONYMBOCTH

pacTBOpPHIL U
rpyOOIUCTIEPCHBIE CHCTEMBI
HA OCHOBE XUMHUYECKOTO
IKCIIEPUMEHTA

2. IIpakTUKO-OpUEHTHPOBAHHBIE
pacyeTHbIE 3a1aHUS Ha
JCIIEPCHBIE CUCTEMBI,
UCTOJb3yeMble B OBITOBOW U




Mopnyas / Pa3nea

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
IIPOU3BOJCTBEHHON
JeSITeIbHOCTH YeJIOBEKa.
6.2 |HccnenoBanue UccnenoBath Gusuko- JlaGopaTopHas pabora (Ha OK 01
CBOICTB XUMHUYECKHE CBONCTBA BBIOOD):
JIUCTIEPCHBIX Pa3IMYHBIX BUJIOB — [IpuroroBieHue pacTBOpPOB;
CUCTEM JIUCTIEPCHBIX CUCTEM — HccnenoBanue MUCTIEPCHBIX
CHUCTEM.
7 |Pa3pmen 7. HccaenoBars cBolicTBa
KauecTBeHHbIe |OpPraHMYecKHX U
peakuuu HEOPraHU4ecKHX BellecTB
o0HapyKeHUs € MCIO0JIb30BAHUEM
OPraHN4YecKHX U |KauyeCTBEHHBIX pPeaKIuii
HEOPraHHYeCcKUX
BellecTB
7.1 |OGHapyxeHue Hccnenosarb 1. JlabopaTtopHas pabota (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIC PEaKIUU BBIOOD):
KaTHOHOB U HEOPTraHUYECKHUX BEIIECTB |— AHAIUTUYECKHUE PEaKIIU
QHHOHOB KaTuOHOB [-VI rpymm;
— AHaJTUTUYECKUE PEaKIIUU
AQHUOHOB.
2. IlpakTyeckue 3a1aHus Ha
COCTaBJICHUE YpaBHEHUU
peaxiuii OOHapyKEeHUS
KaTuoHOB [-VI rpynm u
AQHUOHOB, B T.Y. B MOJICKYJISPHOMN
1 MOHHOH (opmax.
7.2 |OOHapyxeHHe Uccnenosarth 1. JJaboparophnast pabota (Ha OK 01
OPraHNYECKHUX Ka4eCTBEHHBIE PEAKIIHH BBIOOD):
BEIIECTB OpraHWYeCKHUX coeMHeHN |— KadecTBeHHBIE peakinu Ha
OT/IETTbHBIX OT/IETIbHBIX KJIaCCOB OTJIEJIbHbIE KIIaCcChl
KJIACCOB C OpraHUYECKUX BELIECTB;
HCIOJIb30BaHUEM — KauecTBeHHbll aHamu3
KaueCTBEHHbBIX OpPraHUYECKUX COCIMHEHHM MO
peaxiuit (YHKITMOHATTLHBIM TPYIITIaM.

2. HpaKTI/I‘-ICCKI/Ie 3aJJaHusd Ha
COCTaBJICHHUEC KaYCCTBCHHBIX




Mopnyas / Pa3nea

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
peakiuii oOHapy>KeHUs
OpPraHUYECKUX COCAUHEHUN.
Il |[IpuknagHoii MoayIb
8 |Pa3mex 8. OunenuBartp nocjeacTeus |3ammura Keiica (¢ yueTrom
Xumus B ObITY U |OBITOBOM U Oyayuueil mpodeccuoHaJIbHOM
NMPOW3BO/JCTBEHH |POM3BOJACTBEHHOI AesiTeJIbHOCTH)
0ii 1esITeIbHOCTH |1eATeJIbHOCTH YeJIoBeKa ¢
yeJ0BeKa MO3HLMI DKOJTOrHYECKOM
0e301macHOCTH
Xumus B ObiTy U |OnenuBats nocieactsus  |Keiic (¢ yuetom Oyaymei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npodecCuoHaIbHOM OK 02
W NeATEeIbHOCTH  |IIPOU3BOJICTBEHHOM JESATETLHOCTH) OK 04
YeJI0BeKa JIeATEIIbHOCTH YeloBeKa ¢ |BO3MOKHBIE TEMBI KEHCOB: OK 07
MO3UIUI 3KOJIOTHYECKOU 1. Ilorennenue kiuMara u
Oe3omacHoCTH BBICBOOOYK/ICHUE Ta30BBIX
THIPATOB CO JIHA OKeaHa.
2. bynymue Matepuansl st
aBua-, MalINHO- U
npuOOPOCTPOCHUS.
3. HoBble maTepuansl Aiis
COJIHEYHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MTPENapaToB.
9.1 (Pa3men 9.1. HuTrepnperupoBarhb 3ammTa yueoHo-
HccnenoBanue u |XUMHYeCKHE NMPOLECCHl M [MCCIEI0BATEIBCKOI0 IPOEKTA
XHUMHYECKHH siBJIeHUs B Ouocdepe (c yuerom Oynymeit
aHaIu3 00bEKTOB npo¢eccHOHAIbHOM
onocepnbi AesITeJIbHOCTH)
9.1.1|OcHoBBI Beimonusate nonseiif mukn | 1. JlaboparopHast pabota OK 01
nabopatopHOit AKCIIEPUMEHTAIBHOTO «OCcHOBBI TabOPATOPHOI
MPaKTUKH B HCCJIEI0BAHMUS C MPAKTUKU».
npodecCHoHaNbH |COOMI0ICHIEM MPaBUIT 2. TunoBsle pacueTsl MO

BIX JJA0OpaTOPUSIX

0e301acHOro oopamieHus ¢
BEIIECTBaAaMU U
71a00paTOPHBIM
00opyIoBaHuEM

TEMaTHUKe IKCIIEPUMEHTA.

3. 3amauy Ha BLIYHUCIICHUE
CPEIHET0 3HAYEHUS
AKCTIEPUMEHTAIIbHBIX TaHHBIX,
MOTPELIHOCTH.

4. IlpencraBneHue pe3ysbTaToB
SKCIEPUMEHTA B Pa3IMUHON




Moayas / Paznen

Ne / Tema Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
M
¢dopme (Tabauua, rpadux,
OTYeT, JOKJIaJI, TPE3CHTALINS ).
9.1.2 | XumMunueckuii Hccnenosats xumuueckuii |1. Tect «CBOMCTBA U COCTaB OK 01
aHaju3 Mpod BOJIbI |COCTAB POO BOBI BOJIBIY. OK 02
2. 3amanne «XUMHYECKHIT OK 07

COCTaB BOJIbI, TUII BOJBI U
CIOCOOBI €€ MPUMEHEHUSD (C
UCTIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/IaHus Ha
COCTaB BOJIbI M CIIOCOOBI
BBIpa)KEHUsI KOHIEHTpaLUi 1
nepecueT KOHLEHTpaIHi (¢
WCTIOJIh30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas paboTa Ha
BBIOOD:

— OuncTtka BOAbI OT
3arpsA3HEHUN;

— Onpenenenue pH Boabl U ee
KHCJIOTHOCTH;

— OmpesienieHne KeCTKOCTH
BOJIbI U CIIOCOOBI €€
yCTpaHEHUSI.




Mopnyas / Pa3nea

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
9.1.3 | Xumudeckwii UccnenoBars xumuueckuit |1. Tect «Oprannyeckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUS |HEOPraHUYECKUE BEIIECTBA, OK 02
KayecTBa BXOJsilKE B cocTaB npoaykToB [OK 07
MPOJYKTOB MUTaAHUS.
MUTaHUS 2. [IpakTHKO-OpHUEHTUPOBAHHBIE
3a/1aHM 110 KYJIMHAPHOU
TEMaTHUKe.
3. JlaboparopHas paboTta (Ha
BBIOOD):
— OOHapyxeHue HUTPATOB B
OPOAYKTaX MUTAHMUS,
— HccnenoBanue npoayKToB
MUTAHMS HAa HAJIMYUE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HAJIMYKE YTIIEBOJOB
(kpaxMma, IJII0K03a, caxapo3a).
9.1.4 | Xumuaeckwuii UccnenoBars xumuueckuit |1. Tect mo teme «Xumuueckuit |[OK 01
aHajau3 npoo COCTaB MPOO MOYBHI COCTaB HEOPTraHUYECKUX U OK 02
MOYBBI OpPTraHUYECKUX YIOOPEHUIN. OK 07

2. 3amanne «B3auMoCBsI3b
COCTaBa MOYBBI, THUII [TIOYBBI U €€
Ha3HauCHU.

3. JJaboparopHas paboTa (Ha
BBIOOD):

— ObGHapyxeHue
HEOPraHUYECKHUX ITPUMeECE B
po0ax MOYBHI;

— Omnpenenenne pH BoaHOM
BBITSDKKH TTOYBBI, €€
KHCJIOTHOCTH U ILEJIOYHOCTH.




Moayas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

9.15

Hccnenosanue
00BEKTOB
ouocdepsl

UccnenoBats XuMHUUECKUIA
cocTaB 00BEKTOB OMOChEpHI
Ha MpUMepe MPOTYKTOB
MUTAHUS, BOJbI U TIOYBBI

YueOHO-ucCIeI0BaTeIbCKHI
MPOEKT B 00JIaCTH
HcCleq0BaHus 00BEKTOB
ouocdepsl.

Bo3MokHBIE TEMBI POEKTOB:
1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
PEKOMEH/IAIINH TI0 €€
HCIIOJIB30BAHUIO.

2. UccnenoBanue
pa3pylIaero 1eicTBusL
MIPUPOTHOM BOJIBI HA
CTPOUTEIILHBIC MaTEPHAIIBI.
3. CocraBieHue IpoeKTa
I[BETHUKA/OTOpoa/cana B
3aBHCUMOCTH OT COCTaBa
POAHATH3UPOBAHHBIX TTOYB.
4. CocraBieHue
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HECII0) B 3aBUCHMOCTH
OT COJEP>)KaHUSI XUMHYECKHUX
MaKpO U MUKPODJIEMEHTOB B
MIPOTYKTaX TMTUTAHHMSL.

5. UccaenmoBadue KauecTBa
MUTHEEBOI BOJIBI.

6. UccnenoBanue mpod
BOJIONTPOBOHOM BOJIBI HA
npeaMeT YCTpaHeHUs
JKECTKOCTH.

7. YcTpaHEeHHe )KECTKOCTH BOJIbI
B CEIIbCKOXO03SMCTBCHHOM
JIEATEILHOCTH.

OK 01
OK 02
OK 04
OK 07

KTII Teopus

OV]I. 09 Xumusn

Conep:kaHue y4eGHOr0 MaTepuasia

O0BeM
4acoB

Paszpnen 1. OcHOBBI CTPOEHHS BeELECTBA

CBs3H

Tema l.l.CTpOCHI/IC AaTOMOB XUMHYCCKUX IJICMCHTOB 1 IIpHUpOaa XUMHUYECKOH




Pa3nen 2. XuMn4yeckue peakuuu

2. Tema 2.1. Tunbl XUMHUYECKUX PEAKITUN 2

3. Tema 2.2. DnekTpoauTHyecKas UCCOIMAIUS M HOHHBI 00MeH 2
Pasznea 3.CTpoeHne U CBOiCTBA HEOPraHNYECKHX BelleCTB

4. Tema 3.1. Kinaccudukarysi, HOMEHKIATypa U CTPOCHUE HEOPTaHMYECKUX 2
BEIIECTB

S. Tema 3.2. u3nKo-XxMMHUYECKHE CBOMCTBA HEOPTAHNYECKUX BEIIECTB 6

6. Tema 3.3. [Ipon3BOACTBO HEOPTAHUUYECKUX BEIIECTB. 3HAYCHHUE U IPUMEHEHUE | 2
B OBITY U HA IPOU3BOJICTBE
Pa3nes 4.CTpoeHue M CBOHCTBA OPraHN4YeCKNX BelllecTB

7. Tema 4.1. Knaccudukarmus, CTpoeHHe 1 HOMEHKIIATypa OpraHUYECKUX 2
BELIECTB

8. Tema 4.2. CBolicTBa OPraHMYECKUX COSTUHEHUN 10
Tema 4.3. Oprannyeckue BeIIeCcTBa B )KU3HEACATEILHOCTH YETIOBEKA. 6
[Tpon3BOJICTBO ¥ MPUMEHEHNE OPTAHUYECKUX BEIECTB B MPOMBIIUICHHOCTH
Pa3zpnen 5. Kunernyeckue 1 TepMOJMHAMUYECKHE 3AKOHOMEPHOCTH
NPOTEKAHUS] XHMHYECKUX peaKkuuii

9. Tema 5.1. Kunernueckre 3aKOHOMEPHOCTH IPOTEKAHUSI XUMUYECKUX Peakui | 2

10. Tema 5.2. TepmouHaMuuecKe 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX 2
peakiuii. PaBHOBecHe XMMHUYECKUX peaklui
Pa3nen 6./IlucnepcHble cucTeMbl

11. Tema 6.1. JlucniepcHble cUCTEMBI B (PAKTOPBI UX YCTOWYHUBOCTH 2
Pa3nen 7. KauecTBeHHbIe peakuuu 00HAPYKeHUS] HEOPTAHMYECKHUX U
OpPraHu4ecKuX BellecTB
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (codep/KaHue
MPUKJIATHOTO0 MOYJIsA)

12. Pa3nes 8. Xumusi B ObITY M IPOM3BOACTBEHHOM 1eTEJIbHOCTH YeJIOBeKA

13. Pa3nes 9.UccaenoBanne 1 XuMHYeCKHil aHAJIN3 00beKTOB OMocdepbl

14. Tema 9.1.2. Xumudeckuii aHanu3 mpod BOJIBI 2

15. Tema 9.1.3. XuMudeckuii KOHTPOJIb Ka4eCTBA MPOJIYKTOB MUTAHUS 2

16. Tema 9.1.4. Xumuueckuii anasin3 npod MoYBkI 2

17. Tema 9.1.5. UccnenoBanue o0bekTOB OMOChEpHI 2
Bcero 50

KTII npakTuka
OV]. 09 Xumusn
Conep:xanue yueOHOro MaTepuaJia Oo6bem
4yacos

Paspnen 1. OcHOBBI CTPOEHHS BeLeCTBA

1. Tema 1.1.CtpoeHne aTOMOB XMMHUYECKUX JIEMEHTOB U IIPUpOJa 2
XUMHYECKON CBSI3U

2. Tema 1.2 Ilepuonnueckuit 3akoH u Tabnuua .M. Menneneena 2
Paszpnen 2. XuMu4ecKue peakuuu

3. Tema 2.1. Tunbl XuMHUYECKUX peaKUn 4

4, Tema 2.2. DneKTpoIUTHYECKAS TUCCOIHAINS U HOHHBIN 0OMEeH 2
Pa3nes 3. CTpoeHue U CBOCTBA HEOPraHUYECKUX BelleCTB

5. Tema 3.1. Kinaccudukarys, HOMEHKIaTypa U CTPOCHHE HEOPraHMYECKUX 4
BEIIECTB

6. Tema 3.2. du3nKo-XUMHUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIIECTB 4

7. Tema 3.3. [Ipon3B0ACTBO HEOPTAHMYECKUX BEIIECTB. 3HAYCHUE U 2




IpUMEHEHHE B ObITY U Ha MPOU3BOJCTBE

Pasznea 4. CTpoeHue U CBOIICTBA OPraHNYeCKUX BellecTB

Tema 4.1. Kinaccudukanus, CTpoeHHE 1 HOMEHKJIATypa OpraHUYeCKuX
BEIIIECTB

Tema 4.2. CBolicTBa OpraHM4eCKUX COEIMHEHUI

Paszgea 5. Kunernveckue ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH
NMPOTEKAHUSI XUMHYECKUX PeaKiui

Tema 5.1. Kunetuueckue 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX
peakuui

10.

Tema 5.2. TepmouHaMuuecKre 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKUX
peakiuii. PaBHOBeCHME XMMUYECKUX pEeaKIMil

Pa3nen 6. lucnepcHble CHCTEMBI

11.

Tema 6.1. J/lucriepcHbie CUCTEMBI U (PAKTOPHI UX YCTOMYMBOCTH

N

12.

Tema 6.2. VccnenoBanne CBOMCTB TUCIEPCHBIX CUCTEM JUISL UX
UIEeHTU(DUKAITIN

Pa3nen 7. KauecTBeHHbIe peakuuu 00HAPYKeHUS] HEOPTAHMYECKHUX U
OPraHHYeCKHMX BelllecTB

13.

Tema 7.1. O6HapyXeHHE HEOPTAaHUYECKUX KAaTHOHOB U aHUOHOB

14.

Tema 7.2. O6Hapy)KCHI/IC OpraHn4YCCKuX BCHICCTB OTACIIbHBIX KJIACCOB C
HCIIOJIB30BaHHUCM KaYCCTBCHHBIX peaKuHﬁ

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJeP:KAHUE (COepKAHUE
MPUKJIATHOTO MOYJIsA)

Pa3znen 8. Xumus B 6LITy H l'lpOI/I3BO}]CTBeHHOI7[ ACATCJIBbHOCTH Y€JI0BCKA

15.

Tema 8.1.Xumus B ObITY U IPOU3BOACTBEHHOH I€ATEILHOCTH YETIOBEKA

Pa3nen 9. UccienoBanue M1 XUMHYECKHI aHAJIN3 00beKTOB OMochepbl

16.

Tema 9.1.1. OcHOBBI Ta00PAaTOPHOM MPAKTUKU B MPO(HECCHOHATBHBIX
nabopaTopusix

17.

Tema 9.1.2. Xumudeckuii aHanu3 mpod BOJIBI

18.

Tema 9.1.3. XumMuueckuii KOHTPOJIb Ka4eCTBa MPOAYKTOB MUTAHMSI

19.

Tema 9.1.4. Xumuyeckuil aHaau3 npod MOYBBI

20.

Tema 9.1.5. VccnenoBanue 00beKTOB OHOChEpHI

BCETO
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