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Pabouasg mnporpamma y4eOHOM IUCLUUILIMHBI «XUMHUA» pa3paboTaHa B
COOTBETCTBHH ¢ DepepanbHbIM roCyJapCTBEHHBIM 00pa30BATEIbHBIM CTaHIAPTOM
cpeaHero mpodeccuoHaabHOTO oOOpa3oBaHus 10 crnenuaibHocTH  19.02.12
TexHonoruss NpoOAYKTOB NMHUTAHMS >KUBOTHOTO MPOUCXOXKACHHS, YTBEPKIACHHOTO
[Ipukaszom MunucrepcTBa obpa3oBanus u Hayku Poccun oT 18 mas 2022 r. Ne
343 , ®enepanbHbIM rOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM CPEIHETO
oOmero obdpazoBanusi, yrBepkaeHHoro [Ipukasom MunuctepcTBOoM 00pa3oBaHUs
n Hayku Poccum or 17.05.2012 r. Ne 413 (pen. Ilpukazom MuHucCTEpCTBa
obpasoBanus u Hayku Poccuu ot 12.08.2022 r. Ne 732), mpuMepHO#i nmporpammoit
o01reo0pazoBareabHON y4eOHON MUCHUIUIMHBI XUMHUS, IS TpodeccHoHaIbHBIX
o0Opa3oBaTeIbHBIX OpraHu3anuu, PEKOMEHI0BaHHOM denepaibHBIM
roCy/1apCTBEHHBIM OIOI>)KETHBIM o0Opa3oBaTeIbHbIM YUpEXKJICHUEM
JOTOJTHUTENIBHOTO  MpodecCuOHaIbHOro o00pa3oBaHus «HHCTUTYT pa3BUTHSA
npodeccuoHanbHOro odpazoBaHus» ot «30» HosO0ps 2022 1. mpotokosn Ne 14 u
PekoMeHlaliussM IO OpraHU3allMy MOJTYYEHUs] CpeHEro ooiiero oopa3oBaHus B
npenenax OCBOCHMsI 00pa30BaTENbHBIX MPOrpaMM CpPeAHEro npodecCuOHAIBHOTO
oOpazoBaHus Ha  ©0a3e  OCHOBHOro  oOmero  obOpa3oBaHusi  (IIMCBMO
JlemaprameHnTa roCy1apCTBEHHON IIOJINTUKU B chepe CpEIHETO
npodeccuoHaibHOr0  oOpa3oBaHus M TIpodecCHOHATBHOTO  OOyYeHHS
Munucrepcrsa npocsemenus Poccun ot 01.03.2023 r. Ne 05-592).

CocraBuTenu: mpenojaBatend Kadeapbl 00IIeo0pa3oBaTeNIbHBIX JTUCIHUILIAH
INamenko 2.0., Hepsi6osa T.B.
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1. MACIOPT IPOT'PAMMBI YUEBHOHN JUCIHUILJINHBI XUMUS

1.1. Ob61acTh NPpUMeHEHUsI TPOrPAMMBbI

[Iporpamma  y4eOHON  JUCHUIUIMHBI ~ SIBJISIETCS  YacThiO  MPOTPAMMBI
MIOATOTOBKHU CIELMAIMCTOB cpeaHero 3BeHa B coorBercTBuu ¢ PI'OC CIIO mno
cnenuanbHoct:  19.02.12. TexHonorus MNPOAYKTOB MUTAHUS  >KMBOTHOI'O
MIPOUCXOKIEHHUS - TPOU3BOICTBO MOJIOYHOM POAYKIIUU

1.2. MecTo AMCHUIUVIMHBI B CTPYKTYpPe IPOrpaMMbl MOJATOTOBKH CIELHUATUCTOB
CpEIIHEro 3BeHa!

O61eo6pazoBaTenbHas TUCHUIIIMHA «XUMUS» U3y4aeTcsl Ha yriayOJIeHHOM
ypoBHE B  oOmieoOpa3oBaTeilbHOM  IHMKJIE€  y4eOHOro IUIaHa  OCHOBHOM
npodeccroHaabHOM  00pa3oBaTeNibHOM mporpamMmbl  crnenuanbHocTh: 19.02.12.
TexHonoruss MpoOJyKTOB MUTAHUS >KMBOTHOTO MPOUCXOXKACHHUS - TMPOU3BOACTBO
MOJIOYHOM MPOAYKLIHH.

TpyaoeMKkocTh  TUCHUIUIMHBI ~ «XUMHS» Ha  YIUIYOJICGHHOM  ypOBHE
coctapinsieT 142 yaca, u3 kotopsix 100 yacoB - 6a30BbIil MOaYyb (7 pa3aenoB) u 42
gaca - OpUKIagHOM  Moaynb (2 pasnena), BKIOYAKOIIUKA — MPAKTHKO-
OpPUEHTUPOBAHHOE COJIEPKaHUE KOHKPETHOM NMpOoQeccuu UK CreHnanbHOCTH.

1.3. Hean um 3agaum JUCHMILUIMHBI — TPpeOGOBaHMsI K pe3yJbTaTaM OCBOEHHUS
JUCIHUIIINHBI
1.3.1. llean v 3aga4y TUCHUATLIMHBI

Hean: ¢opmupoBaHue y CTYyJACHTOB XUMHYECKOW COCTAaBJISIOIICH €CTECTBEHHO-
HAy4YHOW KApTHHBI MHpPAa KAK OCHOBBI MPUHATHS PELIICHHH B JXKU3HEHHBIX H
IPOU3BOJCTBEHHBIX CUTYalIUSIX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOJAHOM Cpeie.

3agayu: 1) cdopmMupoBaTh TMOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS
XUMHUYECKHX IMPOLECCOB U SIBICHUU B OKPYKAIOWIEH Cpele, UEJIOCTHOW HAYyYHOU
KapTUHBI MUPA, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS MPOBOJAUTH PACUYETHI IO XUMUUYECKUM (POPMYIIaM |
YpaBHEHHUSIM XHUMHUYECKMX PpEaKlHil, I[JIAHUPOBATb W  HUHTEPIPETUPOBATH
pPEe3yAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmMupoBaTh HaBBIKHM MPOBECHUS XUMUIECKUX KCTICPUMEHTATBHBIX
HCCIIEIOBAHUM C COOI0ICHHEM IIPpaBUil O€30MacHOr0 OOpalIeHus C BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS aHAJTU3UPOBATH, OLIECHUBATh, IPOBEPATH HA TOCTOBEPHOCTH U
000011aTh HHPOPMALIMIO XUMHUYECKOTO XapaKkTepa U3 pa3InyHbIX HCTOYHUKOB;

5) chopMupoBaTh yMEHUSI TPOTHOZUPOBATH MOCIEACTBUS CBOCH AEATEILHOCTH U
XUMUYECKUX MPUPOAHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIECCOB;

6) cdopmMUpoOBaTH TOHUMAHNUE 3HAYMMOCTHU JTOCTH)KEHUM XUMUYECKON HayKHu 1
TEXHOJIOTUU JIJIsl pa3BUTHUSI COLMATILHON U MMPOU3BOJICTBEHHOU cdep.



1.3.2. llnanupyembie pe3yabTAThI 0CBOeHHMS 0011e00pa3oBaTebHON JMCUMILVINHBI B cooTBeTcTBUM ¢ PI'OC CIIO

u Ha ocHOBe PI'OC COO

Koa n
HauMMeHOBaHHe
(popmupyembIx
KOMIIeTEeHIIUH

Iliianupyemble pe3yJibTaThl OCBOCHUS] AN CIATIMHBI

OO01mue

JucuMnianHapHbie

OK 01.

Br16upaTh ciocoObl
pereHus 3a1a4
npoeccHoHaTBHOM
JESATEIbHOCTH
MNPHUMCHUTCIIBHO K
Pa3INIHBIM KOHTCKCTaM

JIP 05 B wactu TpyJOBOTO BOCITUTAHUS:

- TOTOBHOCTb K TpYIdy, OCO3HaHWE IIEHHOCTH MacCTEepCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K AaKTHBHOH JEATEIILHOCTH TEXHOJIOTHYECKON M
COIMAJIBHOW  HAaIMpaBJIEHHOCTH, CHOCOOHOCTD WHUIMAPOBATH,

TUIAHUPOBATH M CAMOCTOSTEIIFHO BBITIOJIHSITH TAKYIO JACSITEILHOCTD;,
- UHTEpEC K pa3InyHbIM cepaM MpodeccnoHaIbHOMN e TeNbHOCTH,
OBnajeHne  yHHBEPCATbHBIMU YYCOHBIMHU TT03HABATEIHLHBIMH
NEUCTBUSIMU:
MP 01 a) 6a30oBbI€ JOTHYECKUE ACHCTBUSA:
- CaMOCTOSITENTbHO (OPMYIHPOBATH U aKTyaJU3UpOBaTh MpobdIiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIMBaTh CYILIECTBEHHBIN MPU3HAK WIW OCHOBAaHUA JUIf
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;
- ONpEeNeNATh LEeNH JIeTEIbHOCTH, 3a7aBaTh MapaMeTphbl U KPUTEPUH
WX TOCTHXKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMaTPHBAEMBbIX
SIBIICHUSAX;
- BHOCUTh KOPPEKTUBBI B JIEATEIHHOCTh, OLIEHUBATh COOTBETCTBHE
PE3yNbTaTOB IIEJISIM, OLICHUBATh PUCKH MOCIEICTBUN AATEIbHOCTH;
- pa3BUBaTh KpEaTHMBHOE MBIIIJICHUE TPU PEIICHUH >KU3HECHHBIX
npobiaem
JIP 07 6) 6a30Bble Hccaea0BaTENbCKUE ICHCTBUS:
- BIaJIeTh HAaBBIKAMHU Y4e€OHO-HMCCIEOBATEIbCKOW U MPOEKTHOM

I1P6 2 BnageTh CUCTEMOM XUMHUUYECKUX 3HAHUH,
KOTOpasi BKIIFOYACT: OCHOBOIIOJIATAIOIIHE
MOHSTHS (XUMHUYECKUN DIIEMEHT, aTOM,
3JIEKTPOHHAs 000JI04Ka aToma, s-, p-, d-
AJIEKTPOHHBIC OPOUTAIIN aTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTD,
AIIEKTPOOTPHUIIATEIILHOCTD, CTETICHh OKUCIICHHUS,
XHUMHYECKask CBSI3b, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIA 00BEM, YIIICPOTHBIN CKENET,
byHKIMOHAIbHAS TPYIIA, paguKal, U30MepHs,
M30MEpPbl, TOMOJIOTUYECKHUM Psifl, TOMOJIOTH,
YIIEBOAOPOIbI, KUCIOPOI- U a30TCOAEPIKAIIIHe
coelMHEeHusl, ONOJIOTUYECKU aKTUBHBIE
BelecTBa (yriaeBOIbl, KUPBI, OCIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS,
KPUCTAJIMYECKas PeIIeTKa, TUITbl XUMHUUECKUX
peaxiuil (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE,
9K30-U HJIOTEPMUYECKHE, PEAKIIUU HOHHOTO
0o0MeHa), pacTBOP, ICKTPOJIUTHI,
HEAIIEKTPOJIUTHIL, AIEKTPOIUTHIECKAS
JUCCOLIUAIINS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XUMUYECKOH peaKkIliu, XUMUIECKOE
paBHOBECHE), TEOPHH U 3aKOHBI (TEOpUS




ACATCIBbHOCTH, HABBIKAMHU pa3peIJ_ICHI/I$I HpO6H€M

- BBIABJIATH HquHHHO-CHeI[CTBeHHBIG CBA3U H aKTyaJII/ISI/IPOBaTB
3a;[aqy, BbBIABUI'AaTh T I/IHOT€3y cec pGH_IGHI/DI, HaXOIUThb apr YMGHTBI JUISA
JIOKAa3aTeIbCTBA CBOMX YTBEPKACHUMW, 3a/aBaTh IapamMeTpel |
KpPUTEpUH PELICHN,

- aHaJII/I3I/IpOBaTI) HOJIy‘-IeHHI)IG B X0I€ pGIHGHI/Iﬂ 3a1a4u pe3y.]'II)TaTI)I,
KpI/ITI/I‘-IeCKI/I OILICHHUBATHb nux IIOCTOBGpHOCTI:, HpOFHOBI/IpOBaTI)
N3MCHCHHC B HOBBIX YCJ'IOBI/ISIX;

- YMGTB HCpGHOCI/ITI: 3HAHUS B HOBH&B&TGHBHYIO 158 HpaKTI/I‘-ICCKYIO
001aCTH KU3HEIEITSILHOCTH,

- YMETbh MHTETpUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

- BbIIBUI'aThb HOBBIC HJICH, npe):[naraTL OpI/IFI/IHaJ'II)HI)IC IIoaAXoabl M
peIHeHI/ISI; CHOCO6HOCTB X MHNCIIOJIB30BAHUS B HOSH&B&T@J’[BHOﬁ 158
COIMAJIBHOM MPAKTUKE

XUMHUYECKOTO CTPOEHHS OPraHN4YECKUX BEIIECTB
A.M. ByrnepoBa, Teopust JIEKTPOIUTUYECKON
JIMCCOLIMAlWH, TIepuoanyeckuil 3akoH . 1.
MenpneneeBa, 3aKOH COXpaHEHUS] Macchl),
3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMHUU,
(akTOJIOrMUECKUE CBEJEHMSI O CBOMCTBAX,
COCTaBe, MOJIy4eHUHU U 0€3011aCHOM
MCII0JIb30BAHNHU BaKHEUIINX HEOPraHUUECKUX U
OpraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU
JIeSITEIbHOCTH YEJIOBEKA;

- YMETb BBISBIIATH XapaKTEePHbIE PU3HAKU U U
B3alMOCBSI3b U3yUEHHBIX MIOHATUH, IPUMEHATh
COOTBETCTBYIOIINE MOHATHS MPU ONKUCAHUU
CTPOEHUS U CBOMCTB B3aUMOCBS3b U3yUEHHBIX
MOHITHH, TPUMEHSTh COOTBETCTBYIOILINE
MOHSTHSI IPU ONMCAHUU CTPOCHUS U CBOMCTB
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB U UX
IIPEBPAILCHUI; BBISBIISATH B3aUMOCBSA3b
XUMHUYECKNX 3HAHUM C IOHATUAMU U
MIPEACTABICHUAMU JPYTUX
€CTECTBEHHOHAYUYHBIX ITPEAMETOB;

[IP6 3 yMerp HCMIOIB30BaTh HAWMEHOBAHMS
XUMUYECKUX COCAMHEHUH  MEXIYHapOJIHOIO
COI03a TEOPETHYECKON M NPUKIAJHONW XUMHUHU U
TPUBHUAJIbHBIE HA3BaHUs BAXKHEWILMX BEILIECTB

(aTMNIeH,  aleTWIeH,  TJIMIICPHH, (denon,
dopmManbIeru, YKCYCHash KHCIOTa, TIIUIHH,
yrapHblii Ta3, YIrJIEKUCIbI Tra3, amMMHak,
raiieHas ~ U3BECTh,  HEramieHas  HM3BECTbh,

MUTHEBAs COJIa U JPYTUX), COCTABISATH (POPMYIIBI
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB,
YpaBHEHUS XUMHUYECKUX peaKluid, OOBSICHATh UX
CMBICII, MOATBEPKIATh XapaKTepHbIE




XUMHUYECKHE CBOMCTBa BELIECTB
COOTBETCTBYIOIIUMU SKCIIEPUMEHTAMU u
3alMCAMU YPAaBHEHHN XUMUYECKUX PEaKIU;
YMETh YCTaHABJIMBATH MPUHAJICKHOCTh
M3YYEHHBIX HEOPTaHUUECKUX U OPraHUYECKUX
BEILIECTB K ONPEICIICHHBIM KJIacCaM U rpyIiamM
COCMHEHUH, XapaKTepu30BaTh UX COCTaB U

- BOKHEHIIME CBOMCTBA; OMPEICHATh BUIbBI
XUMUYECKUX CBsi3eld (KOBAJICHTHAs, HOHHAs,
MeTaJuIm4JecKas, BOJIOPOJIHAS), THUIIBI
KPUCTAJUTMYECKHUX pemieTox BEIIECTB;
KJIAaCCU(PUITMPOBATh XUMHUECKHE PEAKITUH;

- chopmupoBaTh MPEeCTABICHHUS: 0
XUMHAYECKOU COCTAaBJISIIONIEH
€CTECTBEHHOHAyYHOW KApTUHBI MHpPA, POJIHU
XUMUHA B TIO3HAHUW SIBJICHUH TPHUPOIBI, B
(GOpPMHUPOBAHMHM  MBINIUICHUS HW  KYJIBTYPHI
JUYHOCTH, €€ (PYHKIHMOHAIbHON T'PaMOTHOCTH,
HEOOXOIUMOM JUIsl pelieHHus MPaKTUYECKUX
3aJady = M DKOJIOTUYECKH  0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3J0POBBIO M MPUPOJHOMU
cpene;

ITPG 4 ymeTh NMPOBOJAUTH PACUETHI 110
XUMHYECKUM (popMyraM U ypaBHEHUSIM
XUMHUYECKUX PEAKUUN C UCIIOIb30BAHUEM
bu3nYeCKUX BETUYHNH, XapaKTePU3YIOIIHUX
BEILIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl,
obbeMa (HOpMasbHbIC YCIOBHS) Ta30B,
KOJIMYECTBA BEILECTBA; UCIOJIb30BATh
CHUCTEMHbIE XMMUYECKUE 3HAHUS JJIs1 IPUHATUS
pelIeHUI B KOHKPETHBIX KU3HEHHBIX
CUTYAIUX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM




OK 02.
Hcnonws3oBarts
COBpPEMEHHBIE CPEJICTBA
MOWCKA, aHATN3a U
WHTEPIpPETAINN
nHpOpMAINU U
MH(POPMAITMOHHEIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 327144
npodeccuoHaIbHOM
JEATEIbHOCTH

B 06nactu eHHOCTH HAYYHOTO MO3HAHUS:

JIP 04 chopMupOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKd U
OOIIECTBEHHON TPAKTHKH, OCHOBAHHOTO Ha JUAJIOTE KYIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJIMKYJIBTYPHOM ~ MHUpPE;  COBEPIICHCTBOBAHHE  SI3BIKOBOH U
YUTATEITLCKONH KYyJAbTYphl KaK CPEJICTBA B3aUMOJICHCTBUS MEXKIY

JIOABMM M TIO3HAHUS MHUPA; OCO3HAHUE LIEHHOCTH HayyHOU
NESITENbHOCTH ~ TOTOBHOCTb  OCYLIECTBJSTH  IMPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE
OBnaneHue  yHUBEpPCAJIbHBIMU  y4EOHBIMH  TIO3HaBaTEJIbHBIMU
JICACTBUSMU:

MP 04 B) pabota ¢ nHpOpmMaIHeii:

- BIIAJIETh HaBbIKaMU TIOJTyYSHHUS UHpOpMAIUA u3
HMCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIHHO

OCYIIIECTBIISATh TIOWCK, aHAJIHM3, CHCTEMATH3aI[UI0 W WHTEPIIPETALHIO
WH(OPMAIMK PA3THIHBIX BUIOB U (HOPM TIPEICTABICHHUS

- co3laBaTh TEKCTHI B pa3IMYHBIX (opMarax C y4eTOM Ha3HAUYCHUS
WH(pOpMAIIUK | TIEJIEBOW ayJUTOPUH, BHIOUpas ONTUMAILHYIO (GopMy
MPEJCTAaBICHHUS U BU3yaTH3aIIHH;

- OIICHUBATh JIOCTOBEPHOCTb,
nHpopManuu, ee COOTBETCTBHUE
MOPAIBHO-3THYECKUM HOpMam

- HCIIOJIL30BATh CPEACTBAa NHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH

KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3aIMOHHBIX 32/1a4 C
coOIroIcHHEeM TpeOOBaHUIT SPrOHOMHKH, TEXHUKH 0€30TIaCHOCTH,
TUTHUEHBI, PECYpCOCOCPEKEHUS, IIPABOBBIX U 3TUYECKUX HOPM, HOPM
MH(POPMAITMOHHOMN

0€30I1aCHOCTH

- BJIQJICTh HABBIKAMU PACIO3HABAHMS U 3aIUTHI HHPOpPMALIUH,
nH(OPMAMOHHON OE€30MMaCHOCTH JTMYHOCTH;

JIETUTUMHOCTD
IIPpaBOBBIM n

I[IP6 3 yMmerp mJIaHUPOBATH M  BBINIOJIHATH
XUMHYECKUAN OKCIIEPUMEHT  (TIpeBpaIlcHuUs
OpraHWYeCKUX  BEUIECTB NPH  HATPCBAHHH,
MOJY4YCHHE STUJICHA W HM3YUYEHHUE €ro CBOWCTB,
KaueCTBCHHBIC PEAKIIMH Ha aJbICTHIBI, Kpaxmal,
VKCYCHYIO KHCJIOTY; JEHATyparusi OCIKOB IIpH
HarpeBaHWM, IIBETHBIE  pEaKIUu  OCIKOB;
MIPOBOJIHTH

peakuu HOHHOTO OOMEHa, OIpeNeNsTb Cpemdy
BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMH HA
cyabdar-, kKapOOHAT- W XJIOPUA-aHUOHBI, HAQ
KaTHOH aMMOHUS, PeIlaTh JKCIEPUMCHTAIHHBIC
3amauu 1o Temam "Metamel" u "Hemeramnsl") B
COOTBETCTBUU c MpaBUJIaMHU TEXHHKH|
0€301acCHOCTH TIPU OOpAIIEHNU C BEIIECTBAMH U
1a00paTOPHBIM 00OPYIOBAHMEM; TIPEJICTABIIATH
pe3yabTaThl  XHMHYECKOTO  OKCIEPHUMEHTAa B
dbopMe 3amucu ypaBHEHHMH COOTBETCTBYIOLIUX|
peakiuii U (GopMyIUpOBaTh BBIBOJBI Ha OCHOBE
ATHUX PE3y/bTATOB;

I[IP6 6 ymMerp aHAMM3UPOBATH XHMHUYECKYIO
uHpoOpMaLlMIO,  TOJYy4aeMyl0 U3  pa3HbIX
MCTOYHUKOB (CpelICTB MaccoBoil mH(popMalnuwy,
ceTh HTEpHET U apyrue);

[1P6 4 BimageTs OCHOBHBIMUA METOIAMU

HAyYHOTO TMO3HAHUS BEUIECTB U XUMHUECKUX
sIBIICHUH (HaOII0/ICHUE, U3MEpPEHHUE,
HKCIEPUMEHT, MOJICTTMPOBAHKE); YMETh
MIPOBOAMTH PACUETHI 10 XUMUYECKUM (QopMyIam
U YpaBHEHHSIM XUMUYECKUX PEAKIIHH C
UCIO0JIb30BaHNEM (U3NYECKUX BEITUYHH,
XapaKTEePHU3YIOIIHNX BEIIECTBA C

KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa




HOPMAaJIbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA
BEILIECTBA; UCIOJIb30BATh CUCTEMHBIC
XUMHWYECKUE 3HAHUS JUIS IPUHSITHSI PEIICHUN B
KOHKPETHBIX )KU3HCHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM

OK 04.

D PexTHBHO
B3aUMO/ICMCTBO BaTh U
paboTath B KOJUIEKTUBE U
KOMaHjie

- T'OTOBHOCTbH K CaMOpPAa3BUTHIO, CaMOCTOATCIBHOCTH n
CaMOOIIPENIEIICHUIO;
MP 03 OsiageHue  HaBblKaMU  y4eOHO-HCCIEN0BATENbCKOM,

MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

OBnajeHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMH:
JIP 07 0) coBmecTHas AeSITENHHOCTD:
- TOHUMAaTh ¥ UCIOJIb30BATh
WHIMBHUIYATBHOW paObOTHI;

- TMPUHUAMATH I COBMECTHOW NEATEIbHOCTH, OPraHW30BBIBATh H
KOOPJAMHUPOBATH JEHCTBUSI 1O €€ JOCTH)KEHHUIO: COCTAaBJATH ITUTaH
JEUCTBUM, paCHpeneNsaTh pOJH C Y4YE€TOM MHEHUW YYaCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJAMHUPOBATh U BBINOJNHATH PAOOTy B YCIOBHUSIX DPEAJHHOTO,
BHUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

OCYHIECTBJIATh MO3UTHBHOE CTPATETHYECKOE TOBEACHHE B
Pa3IUYHBIX CUTYalUsIX, MPOSIBISATh TBOPUYECTBO M BOOOpakeHUe, ObITh
VHHULIMATUBHBIM

OBinlaieHue yHUBEPCAIIBHBIMU PETYIISITUBHBIMU JEHCTBUSAMMU:

MP 02 r) npunsTHE CEOS M IPYTUX JIFOJICH:

- IPUHUMATh MOTHUBBI M apryMEHTbl JPYruUX JIIOACH NpU aHaauze
pe3ynbTaTOB AEATEIBHOCTH;

- IpU3HABaTh CBOE MPABO U MPaABO JPYTHX JIIOJEH Ha OLIHOKHY;
pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBEKa

MPEUMYIIECTBA KOMAHAHOW U

[1P6 3 ymeTh N1aHUPOBATh U BBIIOJIHATh
XUMHUYCCKHHA IKCIIEPUMEHT (IIPEBPAIICHUS
OpraHUYECKUX BEILIECTB IIPU HArPEBAHUH,
MOJIy4Y€HUE 3TUJIEHA U U3YYEHHUE €ro CBOICTB,
KayeCTBEHHbIE PEAKIIMH Ha aJIbJIeTH/IbI,
KpaxMmaJ, YKCYCHYIO KHCIIOTY; A€HaTypalus
O€NIKOB MpU HarpeBaHUU, LIBETHBIE PEAKLIUU
OEJIKOB; IPOBOIUTH PEAKIIUA HOHHOTO OOMEHa,
OTIPENENIATh CPely BOJHBIX PAaCTBOPOB,
KaueCTBEHHBIC PEaKINK Ha CylbdaT-, KapOoHaT-
U XJIOpUJ-aHUOHBI, HA KATHOH aMMOHUS;

I1P6 5 pemaTh 3KCiepUMEHTANIbHBIE 3a7a4u 1O
temaM "Meramibl" u "Hemerannsl" B
COOTBETCTBUU C MPaBUIAMH TEXHUKHU
0€30TacCHOCTH MPU 0OpaIEHUH C BEIIECTBAMHU U
1a00paTOPHBIM 000PYI0BAHNUEM; TTPECTABIATH
pe3yabTaThl XUMHUYECKOTO SKCIIEPUMEHTA B
dbopMe 3arrcu ypaBHEHH COOTBETCTBYIOIIMX
peakiuii 1 GOpMYIHPOBATH BBIBOJIBI HA OCHOBE
ATHUX PE3y/IbTaTOB

OK 07.
CozeiicTBOBaTH
COXpaHEHUIO
OKpYKarollen cpebl,
pecypcocOepex eHHIO,

JIP 14 B o0act 3K0JI0TMYECKOTO BOCIIUTAHUS:
- cOPMHUPOBAHHOCTH  JKOJOTHMYECKOH  KyJAbTYpbl, TOHUMaHHE
BJIIMSIHUSL  COLMAIBHO-KOHOMHUYECKUX TMPOILIECCOB Ha COCTOSIHUE

HpPIpO,Z[HOfI U COITUAJIbHOM Cpeabl, 0OCO3HAHUC r100aJIbHOTO XapakTepa
OKOJIOTHYCCKHUX HpO6J'IeM;

P66 1 chopMupoBaTh MPEJACTABICHUSA: O
XUMHAYECKOU COCTAaBJIIONIEH
€CTECTBEHHOHAYYHOW KApTUHBI MHUpPa, POIU

XUMHHA B TIO3HAHUHU SIBICHUM npupoanl, B

(GOpMHUpPOBAHUN  MBIIUIEHUS U KYJBTYPHI




IIPUMEHSTH 3HaHUsI 00
M3MEHEHHUH KIMMAaTa,
MPUHIUIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ GEeKTUBHO JCHCTBOBATH
B UPE3BbIYaNHBIX
CUTYaIHsX

- IUIAHUPOBAHHME M OCYLIECTBIICHUE JECHCTBUN B OKPYKAIOLIEH Cpene
Ha OCHOBE 3HAHUS LEJIC YCTOMYMBOIO Pa3BUTHUS YETIOBEUECTBA;
AKTUBHOE HEINPUATHE JECUCTBUM, NPHUHOCSILIMX BpPEI OKPYKAKOLIEH

cpere;

- yYMEHUE NPOrHO3MpOBaThb HEOJArONPUSITHHIE 3KOJOTUYECKHE
IIOCJIEACTBUS IPEAIIPUHUMAEMBIX IEHCTBUH, IPEIOTBPALLATD UX;

- pacumpeHue OIIbITA JeATEIbHOCTH JKOJIOTUYECKOU
HaIlpaBJICHHOCTH;

MP 03 oBnajeHre HaBbIKAMH Y4EOHO-UCCIIEI0BATENBCKOMN, TPOEKTHOM
M COLIMAIIBHOM ACATCIBHOCTH;

JUYHOCTH, €€ (PYHKIMOHATBHOW TI'PaMOTHOCTH,
HEOOXOIUMOM JUIsl pelIeHHs] IPAKTUYECKUX

3aJjady = M JKOJOTMYECKH  00OCHOBAaHHOTO
OTHOILLIEHHSI K CBOEMY 3J0POBBIO M NPHUPOJHOMU
cperne;

ITP6 5 ymeTs cobmtonarh npasuia
AKOJIOTUYECKHU 11€71eCO00Pa3HOTO MOBECHUS B
OBITY M TPYIOBOU JIEATEIHLHOCTH B IIEJIIX
COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOILIEH
MIPUPOIHOM CPEJIbl; YIUTHIBATh ONIACHOCTH
BOSI[@fICTBHSI Ha JXUBBIC OPraHU3Mbl
ONPCACIICHHBIX BCIICCTB, IOHUMAA CMBICIT
MoKa3aressi NpeaeIbHON JOMYCTUMOMN
KOHIOCHTpAaluK

[IK 1.1. OcymecTBasaTh
c/1auy - MPUEMKY CBIPbS U
Pacxo/IHbIX MaTEpHUAIOB
JUISl IPOU3BOJICTBA
MOJIOYHOM MPOTYKIIHHT

JIP 09. 'oToBHOCTH M CLTOCOOHOCTH K 0Opa30BaHHIO, B TOM YHCIIE
caM000pa30BaHUIO, HA MPOTSHDKCHNUU BCEH JKU3HH, CO3HATEIIBHOE
OTHOIIICHHE K HEITPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIECITHON
npodecCHOHANTBHOM U 00IIECTBEHHOM JIEATETLHOCTH.

JIP 13. Oco3nanHbIN BEIOOP Oyaymiei mpodecCuu U BOZMOXKHOCTEH
peanu3anuu COOCTBEHHBIX KU3HEHHBIX TIJIAHOB; OTHOIIIEHUE K
npoheCcCHOHANTBHOM JIEATETLHOCTH KaK BO3MOKHOCTH y4acTHs B
pelIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX,
00IIIeHAIIMOHATIBHBIX MTPOOJIEM.

MP 01. YMeHue caMoCTOSTENBHO ONPEAEIATh EIN ACATEILHOCTU U
COCTABJIATH TUTAHBI JEATEIHHOCTH; CAMOCTOSITEILHO OCYIIIECTBIIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JICATEIbHOCTD; UCIIOJIH30BATh BCE
BO3MOXHBIE PECYPCHI IS TOCTUXKEHUS TIOCTABIICHHBIX LIeJIeH U
pealn3alyy IIaHOB JIESTEIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATEeruu B
Pa3IUYHBIX CUTYaAIUAX

IT1P6 1 ChopmMupoBaHHOCTH MPEACTABICHHH O
MECTE XMMHUHU B COBPEMEHHON HAyYHOU KapTUHE
MHpa; TOHUMAHUE POJTU XUMHH B
dhopMUPOBaHUH KPYro3opa U QyHKIIMOHATBLHOM
TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS
MIPAaKTUYECKUX 3a]a4;

[1P6 3 Biamenrie OCHOBHBIMU METOIaMU
Hay4HOI'O MO3HAHUs, UCHOJIb3yEMBIMU B XUMUU:
HaOJI0ICHIEe, ONTUCaHKe, U3MEPEHHE,
AKCIIEPUMEHT; YMEHUE 00pabaThIBaTh,
O0O0BSACHATD PE3YNbTATHI MPOBEACHHBIX ONIBITOB U
JIeJIaTh BBIBOJIbI; TOTOBHOCTH U CIIOCOOHOCTH
MIPUMEHATh METO/IbI IO3HAHUS TIPU PELICHUN
MPaKTUYECKUX 33]1aY;

I1P6 5 Bnaaenue npaBuiaMu TEXHUKH
0€30MMacHOCTH MIPH UCIIOJIb30BAHUM XUMHUECKUX
BEILECTB;

IIK 2.1. Opranu3oBbiBaTh
BXOJIHOM KOHTPOJIb

JIP 09. 'oTOBHOCTB U CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE
caM000pa30BaHUI0, Ha MPOTSHKEHUU BCEH KU3HH; CO3HATEIBHOE

ITP6 1 ChopmMHpPOBaHHOCTH MPEACTaBIECHUH O
MeCTe XMMUU B COBPEMEHHON HAYYHOU KapTHUHE




KauecTBa M 0€30MaCHOCTH
MOJIOYHOTO CBHIPbSI U
BCIIOMOTaTEJIbHBIX
KOMIIOHEHTOB,
YIAaKOBOYHBIX
MaTepuasos,
MPOU3BOJACTBEHHBIIN
KOHTPOJIb
noxyhaOpuKaTos,
rnapameTpoB
TEXHOJIOTHYECKUX
MPOIIECCOB M KOHTPOJIh
Ka4yecTBa FOTOBOM
MOJIOYHOM MPOAYKIIMHI

OTHOIIICHUE K HEMIPEPHIBHOMY 00pPa30BaHHIO KaK YCIOBHIO YCHCITHON
npodecCHOHAILHOM 1 00IIECTBEHHOW ACSITETLHOCTH.

JIP 13. Oco3HaHHbII BEIOOP Oynyiiei mpodeccuu 1 BO3MOKHOCTEH
peanu3anuy cOOCTBEHHBIX )KU3HEHHBIX TUIAHOB; OTHOIICHHE K
npoQecCHOHATIBLHOM JeATEIbHOCTH KaK BO3MOYKHOCTH Y4acTus B
PCLICHUY JIMYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX,
0O0IIEHAIMOHATIBHBIX TIPOOJIEM.

MP 03. BnaneHnue HaBbIKaMH [103HABATEIbHOMU, yueOHO-
MCCIICIOBATEIILCKON M IPOCKTHOM JISSITEIbHOCTH, HABBIKAMHU
paspelteHus mpo0ieM; CiocOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY IIOUCKY METOJIOB PEIICHHS IPAKTUICCKUX 337134,
MPUMEHEHHIO PAa3JIMYHBIX METOJIOB TIO3HAHHUS. B CO3IaHIH HOBOM 0a3bl
MaTepHUAIbHON KYJIbTYpPbI, B PEIICHUH TNI00ATBHBIX MPOOIeM
YCTOWYHMBOTO Pa3BUTHUS YeIOBEYESCTBA

MUpa; MOHUMAHUE POJIU XUMUU B
(dbopMUpOBaHUH KPYro30pa U PYHKIIMOHATBHON
IPaMOTHOCTHU YEJIOBEKA ISl PEIICHUS
MPAKTHYECKUX 33124,

[1P6 3 Bnagenrie OCHOBHBIMU METOaMH
HAy4YHOTO TIO3HAHUS, UCTIOIH3yEMbIMHU B XUMUU:
HaOJIroIeHNe, ONMCaHNe, U3MEPEHNE,
AKCIEPUMEHT; YMEHHE 00pabaThIBaTh,
O0O0BSCHATDH PE3YNIBTATHI IIPOBEACHHBIX OTIBITOB H
JIeJIaTh BBIBOJIBI; TOTOBHOCTH M CITOCOOHOCTH
MIPUMEHSITh METO/IbI IIO3HAHUS TIPH PEIICHUN
MPAKTHUYCCKUX 337129,

ITP6 6 ChopmMupoBaHHOCTH COOCTBEHHOM
MTO3UIUH 110 OTHOIIICHUIO K XUMUYECKON
wH(OPMAIINH, TIOJTYyIaeMO U3 Pa3HBIX
HUCTOYHUKOB

[IK 2.3. IIpon3BoauTh
nabopaToOpHBIC
HCCIIEIOBAHUS KauecTBa U
0€30MMacHOCTH
noyhaOpuKaToB
TOTOBBIX IPOAYKTOB B
IpolLecce Mpou3BOACTBA
MOJIOYHOH MPOAYKIIUU

JIP 09. 'oTOBHOCTB ¥ CIOCOOHOCTH K 0Opa30BaHMIO, B TOM YHCIIE
caM000pa3oBaHMIO, HA TIPOTSHKEHUU BCEH KU3HH; CO3HATEIHLHOE
OTHOIIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIICITHOM
npodecCHOHANTBHOM U 00IIECTBEHHOM IEATETLHOCTH.

JIP 13. Oco3nanHbIN BEIOOp Oyaymiei mpodecCuu U BOZMOKHOCTEH
peanu3anuu COOCTBEHHBIX KU3HEHHBIX TJIAHOB; OTHOIIIEHUE K
poheCcCHOHANTBHOM JIEATETLHOCTH KaK BO3MOXKHOCTH y4acTHs B
pelIeHUH JIMYHBIX, 0OIIECTBEHHBIX, TOCYIapCTBEHHBIX,
00IIIeHAIIMOHATBHBIX MTPOOJIEM.

MP 01. YMeHue caMoCTOSITEIBHO ONPEACIATh EIN ACSATEIbHOCTH U
COCTABIISATH IUIAHBI JIEATEIBHOCTH; CAMOCTOATEIHHO OCYIIIECTBIISTH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JICATECIbHOCTD; UCIIOJIH30BaTh BCE
BO3MOXHBIE PECYPCHI IS TOCTUXKEHUS TIOCTABIICHHBIX LIeJeH U
pealin3alyy MIaHOB e TENIbHOCTH; BHIOMPATh yCIICIIHbIE CTPATEeruu B
Pa3IUYHBIX CUTYaIUAX

IT1P6 1 ChopmMupoBaHHOCTH MPEACTABICHHH O
MECTE€ XUMHUHU B COBPEMEHHOW HAyYHOU KapTHUHE
MUpa; IOHUMaHUE POJIU XUMUU B
(dhopMUPOBaHUH KPYTro30pa U QyHKITMOHATBLHOM
rPaMOTHOCTH YEJIOBEKA JJISl PEIICHUS
MPAKTUYECKUX 3a7a4;

[1P6 3 Biiamenre OCHOBHBIMU METOIaMU
HAy4YHOTO MO3HAHUS, UCTIOIb3yEMbIMU B XUMUU:
HaOJI0ICHHE, OMTUCaHKe, U3MEpPEHUE,
AKCIIEPUMEHT; YMEHUE 00pabaThIBaTh,
00BSACHATH PE3YNbTATHI MPOBEACHHBIX OTIBITOB U
JIeJIaTh BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH
MPUMEHSITh METO/IbI IO3HAHUS TIPU PEIICHUU
MPAKTUYECKUX 3aa4;

I1P6 5 Bnaaenue npaBuiamMu TEXHUKH
0€30MMacHOCTH MIPH UCTIOJIb30BAHUH XUMHUECKUX
BEIIECTB;




2. CTPYKTYPA U COAEP)KAHUE YUYUEBHOHN JUCIUIIJINHBI

2.1. O6beM yueOHOM TMCUUNIMHBI U BU/bI Y4eOHOI padoThl

Bup yyeOHol padoThI

O0BeM B yacax

O06beM 00pa3oBaTebHOM NPOrPaMMBbI AUCHMILIHHbI 142
B T.4.

OcHOBHOE coep:kaHne 100
BT. 4.

TEOpEeTHUECKOe 00yUueHue 32
MPAKTUYECKUE 3aHITHUS 20
1a00paTOpHBIC 3aHATUS 28
KOHTPOJIbHBIE pabOThI 10
UHAUBUAYATbHBIN TPOEKT 10
IIpodeccuoHAIBHO-OPHEHTHPOBAHHOE COIEPKAHUE 42
(coepskaHue NPUKIATHOTO MOTYJISA)

TEOpEeTHYECKOe 00yUueHre 8
PAKTUYECKUE 3aHSITHS

71a00paTOpHBIC 3aHATUS 12
WHIMBHUIYaJbHBIN TTPOCKT 22

CamocrosiTeqibHas padora

Hroroas arrecranus B hopme auddepeHImpoBaHHOTO 3a4eTa — 2 CEMECTP




2.2. TemaTu4ecKkHnii JIAH U cO/leP:KaHUe Y4eOHOU TMCIUNINHBI XUMUS

HaumeHoBaHue Coz[e KaHHUC yqeﬁﬂoro MarTrepuaJjia (OCHOBl-loe u npo«beccnonanLHO-opneHTnpOBannoe), Oo0bem ®dopmupyemble
Pa3/eioB U TeM JIadopaTopHbIEe U NMPAKTHYECKHE PAdOThI, CAMOCTONATEIbHAS Pab0oTa 00y4aKOIIUXCS, 4acoB KOMIIeTEHIAH
HMHIUBUAYAJBHBIA NPOEKT (eciu npedycmompernl)
1 2 3 4
OcHOBHOE coep:KaHne 100
Paznen 1. OcHOBBI CTpPOeHMS BellleCTBA 6
Tema 1.1. OcHOBHOE cOepPKAHME 4 OK 01
CrtpoeHue aToMOB TeopeTnueckoe ooyueHue 2
XUMHYCCKUX CoBpeMeHHasi MOJIENTb CTPOEHUSI aTOMa. DJIEKTPOHHAsl KOHPUryparus aroMa. Kiaccudukaiys XuMHYeCKUX 3JIEMEHTOB (s-, P-, 2
SJICMCHTOB U d-a1emenThI). BaeHTHBIE SIeKTPOHBI. BaneHTHOCTD. DIIeKTPOHHAS MIPUPO/Ia XUMHIECKOH CBSA3U. DIEKTPOOTPHIIATETHHOCTD.
npyupoaa KoBaneHnTHas cBs3b, €€ pa3HOBUIHOCTH M MEXaHU3MbI 00pa3oBaHus (OOMEHHBIN U JJOHOPHO-aKLENTOPHEIN). VIoHHas CBS3b.
XUMHYECKOH Merannndeckas cBsizb. BomoponHas cBsi3b. MexxMonekyssipHble B3aumMoeiicTBust. VI30Torbl, OCHOBHOE 1 BO30YXKIIEHHOE
CBA3U COCTOSIHHE aTOMa, THOPHUIN3alis ATOMHBIX OpOMTaIEH.
IIpakTHYecKHe 3aHATHS 2
Pelienne npakTHYecKuX 3aJjaHuii Ha COCTaBJICHHE JJIEKTPOHHO-Tpaduueckux Gopmyin anemeHToB 1-4 nepuonos. Pemenne 2
3a/1laHUI Ha MCIONb30BaHUE XMMHUYECKONH CUMBOJIMKY M Ha3BaHUHN COETMHEHUH M0 HOMEHKIIAType MEXTyHapOJIHOTO COI03a
TeOpeTH‘IeCKOﬁ nu rlpm(na)moﬁ XUMHUHU U TPUBUAJIbHBIX Ha3BaHMUH JUIA COCTABJICHUSA XUMHWYCCKUX q)OpMyJ'I ABYXaTOMHBIX
COCIMHEHHI (OKCHUIOB, CYIb(OUIO0B, THAPHIOB M T.I1.) U APYTHX HEOPTraHWYCCKUX COSIMHCHHI OTAEIbHBIX KJIACCOB.
Tema 1.2. OcHOBHOe coiep:KaHHe 2 OK 01
[epuomuueckuit TeopeTnueckoe o0yyenue OK 02
3aKOH M Tabnuua IIpakTHYecKkne 3aHATUS 2
J.1. Menneneesa IIepnonuueckas cucrema xumuueckux anemenToB .M. Menneneesa. @usnueckuii cmpica Ilepuonnyeckoro 3akona J. 1. 2
MenzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUIECKHX 2JIEMEHTOB, 00pa3yeMbIX MU MPOCTBIX U CI0KHBIX BEILECTB
B COOTBETCTBHH C TOJIOKEHUEM XUMHUUECKOT0 3/ieMeHTa B [lepuoandeckoit cucteme. MUpOBO33peHUYECKOE U HAyUHOE 3HAUCHHE
[lepuonuueckoro 3akona /.. Menneneea. [Iporuosst J[.1. MenneneeBa. OTKpPBITHE HOBBIX XUMHUYECKUX AJIEMEHTOB.
Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHX 3a/1aHHUI Ha XapaKTepU3alUi0 XMMUYECKHUX JIEMEHTOB
«MeTtannyeckre / HeMeTaJUINUecKHe CBOWCTBA, IEKTPOOTPHIATEIBHOCTE M CPOACTBO K 3JIEKTPOHY XUMHUYECKHUX JIEMEHTOB B
COOTBETCTBHE C UX AJICKTPOHHBIM CTPOCHUEM U NOJI0KEHUEM B NIEPHUOANYECKOMN
cucteMe xuMmudeckux 3yemenToB .M. MenneneeBay.
Pazgen 2. XuMHnuyecKHe peaknuu 14
Tema 2.1. Tumer OCcHOBHOE coiep:KaHue 6 OK 01
XMMHUYECKUX TeopeTnueckoe 00yueHue 2
peakumii Knaccudukamnms 1 THITBI XUMHYECKHX PEAKIUH C yIaCTHEM HEOPraHWYECKUX BemecTB. KonnuecTBeHHbIE OTHOMICHUS B XUMHUH. 2
OCHOBHBIE KOMMYECTBEHHBIE 3aKOHBI B XUMHUH M PACUETHI 110 YPABHEHUSIM XUMUYECKHUX peakiii. Moib Kak eJuHULa
KOJIM4ecTBa BemecTBa. MomspHas Macca. 3aKOHBI COXpaHEHHSI MacChl M SHEpTrud. 3aKoH ABoraapo. MomspHEI 00beM ra3oB.
OtHocHuTeNnbHas! INIOTHOCTD T'a30B. Peakimy KoMIIeKkcooOpa3oBaHus ¢ y9acTHEM HEOPTaHMYECKHUX BEIIECTB (Ha IMpHMeEpe
TMPOKCOKOMIIJIEKCOB IIMHKA W AJTFOMUHMUS).
IMpakTHyecKue 3aHATHS 4
CocraBieHne ypaBHEHUH PEaKInii COeTMHEHNS, Pa3IIOKCHNS, 3aMEIICHNs, OOMeHa. Y paBHEHUS PEaKIii TOPEHHS, HOHHOTO 2
o0MeHa, OKHCIIEHNA-BOCCTAaHOBIJICHNS. PacueT KOMMYECTBEHHBIX XapaKTEPUCTHUK UCXOIHBIX BEIIECTB M MPOAYKTOB PEaKINH.
Pacuer KoIM9IeCTBEHHBIX XapaKTEPUCTHUK MPOAYKTA PEAKIIMU COSAMHEHNUS, €CITM OTHO M3 BELIECTB JaHO B M30BITKE W/WIN
COZEPXKUT MpHMecH. PacdeT MaccoBoil mim 00BbEMHOH TOTH BBIXOAA MPOAYKTA PEAKIIN COSUHEHHS OT TEOPETHIECKH
BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHHH Ta30B. PacueT Macchl (00beM, KOMYECTBO BEIIECTBA) MPOAYKTA PEAKIMH, €CITH
OJIHO U3 BEILECTB JAHO B BUJIE PACTBOPA C ONPEAEICHHON MacCOBOM JOJIEH paCTBOPEHHOT O BEILECTBA.
YpaBHEHHS OKHCIIEHHUA-BOCCTaHOBIEHNA. CTeneHp okuciaeHns. OKUCIUTENh U BOCCTAHOBHUTENb. OKHUCIUTENBHO- 2

BOCCTAHOBUTCIIBHBIC PCAKIMU B IIPUPOAC, MPOU3BOACTBCHHBIX MPOOECCAX M XXUSHCACATCIBHOCTH OPIraHN3MOB. OKHCIIMTENIEHO-




BOCCTAHOBUTEIHHBIHN MOTCHITHAI cpenbl. COCTaBIICHHE U YPaBHUBAHUC OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIUil METOIOM
ANEKTPOHHOrO Oananca. TUIIIYHBIE HEOPTAHMYECKHE OKHCITUTEIN i BOCCTAHOBUTEIH. DIIEKTPOIIU3 PACTBOPOB U PACILIaBOB
COJICH.

Tema 2.2.
DNEeKTPOTUTHY €CKast
JIACCOIUALINS 1
HMOHHBIA 0OOMEH

OcHoBHOE cofiep:kaHne

TeopeTnueckoe o0yueHue

TeOpI/IH SHGKT‘pOHHTH‘IeCKOﬁ JIycconuanyy. Peakiimu noHHOTO ooMena. CocTaBjicHHE peaKHI/Iﬁ HOHHOI0 oOMeHa nyTeM
COCTaBJICHH WX MOJIHBIX U COKPAIICHHBIX MOHHBIX ypaBHeHHﬁ. FHHpOJ’II/I?; coJiei. 3HaueHue TUApoJIn3a B OHONOTMYECKUX
00OMEHHBIX nponeccax. HpI/IMeHeHI/Ie TUApOJIM3a B IIPOMBIIIJIICHHOCTH.

NN O

JlaGopaTopHble 3aHITHS

JlabopatopHas pabota «Peakiuu ruaponuszay. MccinemoBanue cpesl pacTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIME U CIIA0BIMHU
NPOTOJIMTAMH, M UX PEaKIHUi C pacTBOPaMU IIeJI04n M KapOoHaTta HaTpHst. CocTaBiIeHHE peakIMid THIpo3a CoJIeH.

N~

JlabopatopHas pabora «Peakiuy HOHHOrO oOMeHa». CocTaBJICHUE PeaKIiii HOHHOrO OOMEHA MyTeM COCTABJICHHUS MX TOJIHBIX U
COKpAIIICHHBIX HOHHBIX YPaBHCHUU.

KonTpoasnas
paodora 1

CTpOBHHe BeIeCTBA U XUMHUYECCKHE PeaKIIUN.

OK 01

Pasznen 3.

CTpOBHHe M CBOMCTBA HCOPraHMYCCKHUX BCIICCTB

Tema 3.1.
Kiaccudukauus,
HOMEHKJIaTypa U
CTpoeHne
HEOPraHUYECKUX
BEILIECTB

OcHoBHOE COICPKAHUEC

TeopeaneCKoe oﬁyqelme

[Ipenmer HeopraHuyeckoi XxumMun. BzanMocss3p Heoprannieckux BeniecTs. Kinaccudukaiys HeopraHM4ecKux BelecTB.
ITpocTeie u crnoxxHbIe BemecTBa. OCHOBHBIE KJIACCHI CIIOMKHBIX BEIIECTB (OKCUIBI, THIPOKCHIBI, KUCIOTHI, coiin). HomeHkmaTypa
Y Ha3BaHHWE HEOPTaHWYECKHUX BEUIECTB UCXOS U3 MX XUMHYECKOW (hOPMYIIbI MIIM COCTaBJICHHE XUMHIECKON OPMYIbI HCXOIS
13 Ha3BaHUs BEILECTBA 110 MEXIYHAPOJAHON WM TPUBHAIBLHOM HOMEHKIIATYpe. MexXMOeKyIsIpHble B3aUMOJCHCTBHUS.
Kpucramnoruapatsl. ArperaTHble COCTOSHHMS BelecTBa. Kpucrammueckue n amop¢Hble BerecTBa. THIIBI KPUCTAIUTHYECKIX
penieTok (aToMHas, MOJIEKyJpHasi, HOHHAsL, MEeTaJuInYecKast). 3aBUCUMOCTb (PM3UUECKUX CBONCTB BEIIECTBA OT THIIA
KpUCTaJUINYeCKON perteTku. [Ipuannsl MHOrooOpasus BemecTs. COBpeMEHHbIE IPECTABICHHS O CTPOSHUH TBEPIbIX, HKUIKUX
¥ ra3000pa3HbIx BeuecTB. JKukue KpucTasibl.

No|ro[ (R

HpaKaneCKne 3AHATHUSA

Pemmenue 3ama4 Ha pacdeT MaccoBOM JOIH (Macchl) XUMUYECKOT0 AJIEMEHTa (COeTUHEHNUs) B MoJieKye (cMecn). Perrenne
MPaKTHYECKUX 33aJaHUH M0 KJIACCU(HUKALINH, HOMEHKIIATYPE M XMMUYECKUM (OpMYyiTaM HEOPraHMYECKUX BEIIECTB Pa3InUHbIX
KJIacCOB (HA3bIBATh U COCTABISITH (POPMYJIBI XUMHYECKHX BEIIECTB, OMPEACIATh MPUHAIIIEKHOCTH K Kiaccy). Vicrounuku
XUMHUYeCcKOi nHpopmaimu (HaydHas U yaeOHO-Hay4IHas JIMTepaTypa, CpeJICTBa MaccoBoit nHdpopmarmu, cetb MHTEpHET 1
apyrue). Iouck uadopmanuu 1o Ha3BaHUsIM, HISHTH(QUKATOPAM, CTPYKTYPHBIM (hopMyIiam.

NN

OK 01
OK 02

Tema 3.2. dusuko-
XAMUYECKHUE
CBOMCTBA
HEOPTaHMYECKUX
BEIIECTB

OcHoBHOe COICPKAHUC

TeopeTnyeckoe 00yUeHHe

Merauibl. O0mime puznveckre 1 XUMHYECKHUe CBOMCTBA MeTaiyioB. CriocoObl MomyueH s 3HAUYSHUE METAIJIOB M HEMETAJIIOB B
TIPUPOJIE U JKU3HENCATENIbHOCTH YeJIOBeKa U OpraHu3MoB. Koppo3us MeTauioB: BB KOPPO3UH, CIOCOOBI 3alIUTHI METAILIOB OT
KOPPO3UH.

=
NN

Hewmeramner. O6mue pusndeckre u XUMHYIECKAE CBOMCTBAa HeMeTaJuioB. Tunuanelie cBoiictBa MetamwioB [Y— YII rpyrmm.
Knaccudukanys 1 HOMEHKIATypa COEANHEHNH HeMeTaioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

XWUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHX BEMIECTB (OKCHIOB, THAPOKCHIOB, KHUCIIOT, COIEH U IIp.).
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB ITPOCTHIX BEIIECCTB, BOJOPOIHBIX COSTMHEHUH, BBRICITHX OKCHJIOB M THIPOKCHIOB.

IIpakTHyecKue 3aHATHUS

CocTaBneHne ypaBHEHHH XUMHUIECKUX PEAKINi C yIaCTHEM ITPOCTHIX U CIOKHBIX HEOPTaHNUECKHUX BEIIECTB: OKCHJIOB
METaJIOB, HEMETAJUIOB U aM()OTEPHBIX 3JIEMEHTOB; HEOPTAHNUECKUX KHCIIOT, OCHOBAHUH M aM(OTEPHBIX THIPOKCUIOB,
HEOpPraHUYECKUX COJIEH, XapaKTEpU3YIOIINX UX CBOMCTBA. PelleHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUNA Ha
CBONCTBA M MOTYYEHUE HEOPIAHUYECKUX BEIIECTB.

BN

JlaGopaTopHble 3aHATHS

JlabopatopHas pabora «CBOWCTBa METAJIJIOB M HEMETAJIIIOB).
HccnenoBanne GU3MIECKUX M XMMHICCKUX CBOWCTB METAJUIOB M HEMETAIIOB. PeleHne KcIepuMeHTaIbHBIX 33/1a4 10

OK 01
OK 02




CBOMCTBAM XHMHMYECKHM CBOMCTBAM METAJLJIOB U HEMCETAJJIOB, IO PACIIO3HABAHUIO U IMOJTYUYCHHUIO COCI[I/IHGHI/Iﬁ MCTAJIJIOB U
HCMCTAJIJIOB.

Tema 3.3. OcHOBHOE coiepKkaHne 2 OK 01
[IpousBoacTBo IMpakTHyecKkue 3aHATHS 2 OK 02
HEOPraHU4YCCKUX OOmme npecTaBiIeHUs O IPOMBIIIUIEHHBIX CIIOC00ax MOMydYeHHsT XUMHYECKUX BEIIECTB (Ha IPUMepe MPOU3BO/ICTBa aMMHUaKa, 2
BEIIECTB. 3HAYCHHE CEpHOM KUCIOTH). UepHast ¥ LBEeTHas MeTayuTyprus. [IpakTuieckoe MpuMeHEHHE dIIEKTPOIN3a ISl OTYyIEeHHUS METOUHBIX
1 IpUMCHCHUEC B IIEJTOYHO3EMEILHBIX METAJUIOB U almfoMHUHUS. CTEKI0 U CHIIMKaTHAS MIPOMBIIIJICHHOCTD. Hp06neMa OTXOZI0B Y ITOOOYHBIX
6HTy " Ha IIPOJYKTOB.
NpOU3BOACTBC Pemienue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUI O POJIM HEOPTaHUUECKON XUMUH B PA3BUTHH MEIUIMHBL, CO3JaHMH HOBBIX
MaTepHaoB (B CTPOUTENBCTBE U JIP. OTPACISIX IPOMBIIIIEHHOCTH), HOBBIX HCTOYHHKOB HEPTHH (AJIbTEPHATUBHBIE HCTOYHUKI
SHEPI'HH) B PEIICHUU TPOOJIEM IKOJIOTHYCSCKOM, SHEPTETUIECCKOM 1 NUIIEBON 0€30MaCHOCTH.
KonTpoasnas CBoiicTBa HEOPraHNYECKHUX BEIIECTB. 2
padora 2
Pa3nen 4 KuHeTnyeckue U TepMOIMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKUX peaKkIuii 14 OK 01
Tema 4.1. OcHOBHOE cofiep:KaHne 6 OK 02
Kunernueckue TeopeTnueckoe ooyueHue 2
3aKOHOMCPHOCTH Xumudeckue peakimu. Kinaccudukaiys XuMHYeCKuX peakiyii: o Gpa3oBoMy cocTaBy (FrOMOTr€HHBIE U FeTepOreHHbIE), TI0 2
MPOTCKaHMA UCIIOJIb30BaHMIO KaTaju3aTopa (KaTaIuTHYecKue 1 HekatanuTuieckue). CKOpoCTh peakiiy, €e 3aBUCUMOCTb OT Pa3JIn4HBIX
XUMHUYECKUX (aKTOpOB: IPUPOBI pearupyIOIIUX BELIECTB, KOHIIEHTPAI[MH PEarupyoruX BelecTB, TeMneparypsl (npasuwio Baut-I'odda),
peaxuui IUIOIIAIM PEAKLIMOHHOM NTOBEPXHOCTH, HAJIMYUS KaTanu3aTopa. Posib kaTann3aTopoB B IPUPOIE U IPOMBIIIIIEHHOM
MPOU3BOACTBE. DHEPIrHs aKTUBAIMU. AKTUBMPOBaHHBIN KoMIuteke. KaTann3aTopsl u katanus. Poib katanu3aTopoB B Ipupoae
Y IPOMBILIUIEHHOM IIPOU3BOJICTBE.
JlaGopaTopHble 3aHIATHS 4
JlaGopatopHas pabota «OnpeneneHue 3aBUCHMOCTH CKOPOCTH PEAKIMHU OT KOHICHTPALUH PEarupyromnX BEeecTB. 4
HccenenoBanue 3aBUCUMOCTH CKOPOCTH PEAKLMH OT KOHIEeHTpauuy. OnpeneneHne KOHCTaHThl CKOPOCTH PeakIMy Ipaduueckum
MEeTOZIOM. Perienue npakTHKo-OpUeHTHPOBAHHBIX 3aJaHUH Ha aHANn3 (aKTOpPOB, BIUAIOLIMX Ha H3MEHEHNUE CKOPOCTH
XUMHUYECKON pEeaKIIvu.
Tema 4.2. OcHOBHOE coliep:KaHue 6 OK 01
Tepmonnnamuueckue | Teoperuueckoe o0yueHue 2 OK 02
3aKOHOMEPHOCTH Knaccudukanms XuMHYECKUX PEaKIMii: 10 TEIIOBOMY dPdeKTy (IK30TepMUIecKHe, SHAOTEPMUIECKHE), 0 00paTUMOCTH 2
MIPOTEKaHUsA (oOpatumeble U HeoOpatumbie). TermtoBbie PPEKTh XUMHYECKUX peakimii. Tepmoxumuueckue ypapaeHus. OOpaTHMOCTb
XUMUYECKUX peakuii. XUMHYeCKOe PaBHOBECHE M €TI0 CMELIECHHE MO AeHCTBHEM Pa3INYHBIX (aKTOPOB (KOHIEHTPALMS PeareHTOB WK
peakIuii. MIPOLYKTOB PEaKIUH, JaBJICHUE, TEMIIEpaTypa) Al CO3JaHuUs ONTHMAJIbHBIX YCIOBUI MPOTEKaHUSI XUMUYECKHUX TPOLIECCOB.
PaBHoBecue [onsiTie 06 >HTANBIMHN U SHTponUH. DHeprus [ mboca. 3akon ['ecca u ciencTBus U3 Hero. Ponb cMemerns paBHOBECHS B
XUMHUIECKUX TEXHOJIOI'MYECKUX Mpolieccax.
peakumii IIpakTHyecKue 3aHATHS 2
[punnun Jle larense. BnusHue paznuvnbix (akTOpOB HA M3MEHEHHE PABHOBECHSI XMMUYECKHUX PEAKIMA. MACC U KOHCTaHTa 2
XUMHMYECKOTO paBHOBeCHs. PacueTsl paBHOBECHBIX KOHIEHTPALWI PEarHpyIOIUX BEMECTB U MPOAYKTOB peakiyid. Pacuersl
TEerIoBoro 3 ¢ekra peakuuy. Pemenne NpakTHKO-OpHEHTUPOBAHHBIX 3alaHUid Ha IpuMeHenue npuHuuna Jle-Illatense ams
HaXO0X/ICHWS HAIPABJICHHUS CMEIIECHNSI pPAaBHOBECHSI XUMUYECKOH PEaKIK U aHaIn3 (pakTOPOB, BIMSIOMINX HAa CMEIICHHE
XUMUYECKOIO0 PABHOBECHUSL.
JlaGopaTopHble 3aHATHS 2
JlabopaTopHas pabota «/3ydeHne BIUIHUS Pa3IUIHbIX (JAKTOPOB HA CMEIIEHNE XMMHUYECKOTO PABHOBECHS. 2
HccnenoBanve BIUSHUS U3MEHEHUS KOHIEHTPALNHY BEILECTB, PEAKIIMU CPENBI X TEMIIEPATYPHI HA CMEIEHHE XUMUIECKOTO
paBHOBecHs. CpaBHEHHE NOYYEHHBIX PE3YIIFTATOB C TEOPETHUYECKU IIPOTHO3UPYEMBIMU Ha ocHOBE npuHIHMna Jle [llaTtense.
KonTpoabsnas CKOpOCTb XUMHYECKOH peakIMi 1 XUMUUECKOE PaBHOBECHE. 2
padora 3
Pazpea S. JucnepcHble cucTEMbI 10
Tema 5.1. OcHOBHOE coiep:KkaHue 4 OK 01




HucnepcHbie TeopeTnueckoe o0yueHue 2 OK 02
CHCTEMBI U JHucnepcusie cucremsl. Komtonansie cuctemsl. MctruHHbIE pacTBOpEL. PacTBopeHne kak (pH3HKO-XMMUYECKHH Tporecce. 2 OK 07
(axTopHI NX PactBopsl. CriocoOBI IpUTOTOBIIEHHST PacTBOpOB. PacTBoprMoCcTh. MaccoBas 10i1s1 pacTBOpEHHOT o BemecTsa. [IpenensHo
YCTOWYHBOCTH JIOITYCTUMbIe KOHLIEHTPAIMX 1 UX UCIIOIb30BaHKE B OLIEHKE IKOIOTnIecKoi Oe3onacHocTr. Kiaccudukanys TucrepcHbIX
cucteM 1o coctaBy. CTpoeHHe U (paKkTOpbl YCTOWYMBOCTH JUCHEPCHBIX CUCTEM. Pacrio3HaBaHHE HCTHHHBIX paCTBOPOB,
KOJUIOMJIHBIX PacTBOPOB M IpydoauctepcHbIX cucteM. CTpoeHne Muemisl. PaccenBanue cBera py NpOX0KJEHUH CBETOBOTO
My4YKa Yepe3 ONTHUECKH HeOTHOpoaHyio cpeny (3dhdexra Tungans).
IIpakTHYecKHe 3aHITHUS 2
Pemenue 3a1au Ha NPUTOTOBIIEHUE PACTBOPOB. 2
Pemenre nmpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/JaHUI Ha JUCIEPCHBIE CUCTEMBI, HCIIONIb3YeMbIe B OBITOBOM U
NPOU3BOJICTBEHHOM AESTEIHHOCTH YEJIOBEKA, C MO3HIINIA IKOJIOTHYECKO 0€30MacHOCTH TTOCIIEICTBUI U TPAMOTHBIX PELICHHUN
npo0JieM, CBSI3aHHBIX C XMMUEH.
Tema 5.2. OcHOBHOE cofiep:KaHne 4 OK 01
HUccnenoBanue JlabopaTopHble 3aHATHS 4 OK 02
CBOMCTB JlabopatopHas pabota «I[IpUroToBiicHHE PacCTBOPOBY. 2
AUCIICPCHBIX [TpuroroBnenune pacTBOPOB 3alaHHON (MOJISIPHOM) KOHIIEHTPAIWH (C MTPaKTHKO-OPUEHTHPOBAHHBIMU BOIIPOCAMH), OIIPE/IeICHUE
CHUCTEM ISl X Cpeabl BOOHBIX PAaCTBOPOB.
H/ICHTHQHUKATIH JlaboparopHas pabora «lccneqoBaHue QUCTICPCHBIX CHCTEM). 2
[IpuroroBieHue U U3yYEHUE CBOWCTB JUCIEPCHBIX CUCTEM Pa3HbIX BHIOB: CYCIICH3UH, IMYJIbCHH, KOJJIOMIHOT'O PacTBOpa.
CpaBHeHI/Ie CBOMCTB MCTUHHBIX U KOJIJIOMJHBIX paCTBOPOB, BEIABJICHHEC OCHOBHBIX pa3m/1qm71 MCKIY HUMMH.
KonTposbHast JucnepcHble cuCTeMbl 2
padora 4
Pazgea 6. CTpoeHne U CBOIICTBA OPraHUYECKHX BellleCTB 22
Tema 6.1. OcHoBHOE coep:kanue 4 OK 01
Knaccupukanus, TeopeTnueckoe o0yueHue 2
CTpOCHHE 1 Ipenmer opranndeckoi XMMUK. B3auMOCBsA3b HEOPTaHUYECKUX M OPIaHMYECKHX BEECTB. XUMHYECKOE CTPOECHHE KaK 2
HOMEHKIATYpa TMOPSJIOK COCTMHEHHs ATOMOB B MOJICKYJIE COINIACHO MX BAJICHTHOCTH. OCHOBHLICVHOHO)KCHI/IH TEOPHH XUMUYECKOTO CTPOCHHUS
oprannueckux coeauHeHni A.M. ByriepoBa. YTiaepoaHbIil ckeneT opraHuuecKoi MoJeKyIbl. MoNeKyIspHbIe U CTPYKTYpHBIE
OpraHMCCKIX (pa3BepHyTHIE, COKpAIEHHbIE) XMMHUUECKHE (pOPMYIIBL. 3aBHCUMOCTD CBOHCTB BEIIECTB OT XMMHUYECKOTO CTPOSHHS MONEKYIL.
BEILIECTB Wzomepust u uzoMepsl (CTpYKTYpHasi, TeoMeTprudeckas (Iuc-Tpanc-uzomepust). KpatHocts xummdeckoii cBs3u. [lonsatue o
¢yHkmonanpHo rpymre. [IpuHIuUNb kKaaccuUKayu OpraHniecKux coernHeHni. MexTyHapoJHas HOMEHKIIATypa 1
MIPUHIUIIEI HOMEHKIATYPbl OPTaHUYECKUX COeTMHEHUN.
IIpakTHyecKkHe 3aHATHSA 2
Homenkmatypa opraHM4ecKiX COeINHEHHUHA OTACTBHBIX KIIACCOB (HACHIIIEHHBIE, HEHACHIIIICHHBIE I apOMaTHYEeCKIe 2
YIIIEBOJIOPOJIBI, CITUPTHI, (DEHOIIBI, alIbJAETU/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U p.) COCTaBIeHHE TOIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (POPMYJI OPTaHMUECKUX BEIIECTB OTIEIBHBIX KIaCCOB, UCIIONB3YS X Ha3BAHUS 110 CHCTEMAaTHIECKON
HOMEHKIaType. Pacdetsl mpocreiinieii ¢popMyiIbl opraHMgecKorH MOJIEKYIIBI, HCXOJIs U3 DJIEMEHTHOTO cocTara (B %).
Tema 6.2. CsoiicTBa OCcHOBHOE coiep:KaHne 12
OpTraHUIECKUX TeopeTnyeckoe 00y4eHHne 8 OK 01
COEIVHEHUI OM3UKO-XUMHUYECKUE CBOMCTBA OPTaHUUECKUX COSAMHEHUH OTIEIBHBIX KITacCcoB (0OCOOCHHOCTH KIACCHPHUKAIINH U OK 02
HOMEHKJIATYPHI BHYTPH KJIacca; TOMOJIOTHIECKHH psi v o01mas hopMyna; n3oMepus; pU3ndecKre CBOUCTBA; XUMIUECKHE
CBOMCTBA; CIIOCOOBI MOJTYUCHH):
— TIpe/IeNbHBIE YIIIEBOMOPOIBL. [ 'opeHre MeTaHa KaK OJFH N3 OCHOBHBIX MICTOYHHKOB TEIUIA B IPOMBIIUICHHOCTH U OBITY. 2
CBoiicTBa IPUPOIHBIX YTIEBOJIOPOIOB, HAXOXKICHHE B TIPUPOJIC M MPHMEHEHHE AJIKAHOB;
— HeTlpeJeNTbHbIE 1 apOMaTHYECKHE YrIIeBOHOpoasl. IlonnMepr3anus dTiiieHa Kak OCHOBHOE HATIPABIICHHUE €0 HCIOIh30BAHMUS. 2
['openne anermieHa Kak HICTOYHUK BBICOKOTEMITEPATYPHOTO TIAMEHH ISl CBAPKU M PE3KH METAJUIOB;
— KHCIIOPOJICO/IEp KAIINE COSANHEHNMS (CIIUPTHI U ITPOCThIE 3(hUPHI, (PEHOIBI, ATBAECTUABI U KETOHBI, KAPOOHOBBIE KHCIIOTHI U HX 2

HpOI/IBBO,IlHBIe). HpaKTI/I‘IeCKOC MPUMCHCHUC STWICHIJIUKOJIA, TTIMIICPUHA, (1)€HOJ'Ia. HpI/IMCHCHI/IC Q)opManb,uerI/ma,
alcTaJIbaCrujaa, yKCYCHOﬁ KHCIOTBI. MBLTa KaK COJH BBICIIHX Kap6OHOBLIX KHCJIOT. MOIOHII/IG CBOMCTBA MBLJIA;




-a30TCOACPKAINC COCANHCHU (aMI/IHLI 1 aMHUHOKHUCIIOTHI, 6GHKI/I).
Knaccmblzncaum M1 0COOEHHOCTHU OPraHn4YCCKuxX peaKHHﬁ. PeaKHI/IOHHHe LCHTPHI. PaﬂI/IKaHH. HepBOHaanLHHe IIOHATHA O
TUIIAX U MEXaHU3MaX OPraHM4YCCKUX peaKHHﬁ.

IMpakTHyeckue 3aHATHS 2
Pemenue nenouex npeppalieHuil Ha TeHETHYECKYIO CBSI3b MEXKAY KiaccaMH OpraHUYeCKUX COEUHEHUH ¢ COCTaBICHUEM 2
HAa3BaHUI OpPraHNYECKUX COCTUHEHUI 10 TPUBHAIBHOM MM MEXTyHApOAHOM cUCTeMaTHYeCKOl HOMEHKIaType. Pemenue
pAacuUeTHBIX 3a]a4 IO YPaBHEHMSIM PEAKIMI C yUaCTHEM OPraHMYECKUX BEIECTB.
JlaGopaTopHble 3aHITHS 2
JlabopaTopHas padota «[loxyueHne sTHIeHa 1 N3y4eHHe ero CBOMCTBY. [lonmydeHue sTrieHa u3 aTaHona B 1a00paTopu U 2
u3y4deHue ero PU3NUECKUX U XUMHIECKHX cBOMCTB. COCTaBlIeHNE peakliii TPUCOSJMHEHNSI M OKHCIICHHS Ha IIpUMepe dTUIICHA.
Pernienue pacueTHBIX 3a7a4u C UCIOJIb30BAHUEM IUIOTHOCTH T'a30B IO BOJOPOAY U BO3AYXY.
Tema 6.3. OcHOBHOE cofiep:KaHne 4
Opranuueckue TeopeTnueckoe ooyueHue 2 OK 01
BELIECCTBA B Buooprannyeckue coeaunenus. [Ipumenenne u 6uonoruueckas posib yrieBojoB. OKHCIIEHHE YTIIEBOIOB — HCTOUHHK SHEPTUH OK 02
KHU3HEJEATEIIbHOCTH JKHMBBIX Opranu3mMoB. O0JacTH MPUMEHEHNS] aMUHOKHCIIOT. [IpeBpaiiienns 0eJIKoB MUK B Opranu3Mme. buonorndyeckne 2
YyeJIOBEKa. ¢ynkmu OenkoB. bruonornueckue GyHKIMU )KUPOB. Polb OpraHn4eckoi XMMUU B PELLIEHUHU TPOOJIEM MUIIEBOM O€30MacHOCTH.
IIponsBoncTeo u HykJieMHOBBIE KUCTIOTHI: cocTaB u cTpoeHne. Ctpoenue HykineorunoB. CocraB HykinenHoBbix kucior (JJHK, PHK).
IIpUMEHEHUE Poip HYKJICMHOBBIX KMCJIOT B J)KU3HCACIATCIILHOCTH OPraHU3MOB.
OpraHU4YCCKuX [Tpon3BOACTBO OPraHMYECKUX BEIIECTB: IPOU3BOACTBO METAHOIA, epepadboTka HedTH. [ToNMATHIIEH KaK KPYITHOTOHHAXKHBIN
BEIIECTB B IIPOAYKT XMMHUYECKOI0 IIpou3BoACTBa. [IpuMenenue atunena. IIpou3BoACTBO U NPUMEHEHHUE KaydyKa U PE3UHBI.
MNPOMBITITICHHOCTH CuHTeTHYeCKHEe U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHyeckoe HCoiabp30BaHNe BOJIOKOH. CHHTETHUYECKHE
IUICHKH: U30JIALMSA U1 TPOBOJOB, MEMOPaHBI IS OIIPECHEHUS BOMBI, 3aIlIUTHBIC IUICHKH JUI aBTOMOOHIICH, MIACcThIpH,
XUpyprudeckue noBs3ku. HoBbIe TEXHOIOIMH JAIbHEWIIErO COBEPIIEHCTBOBAHMS IIOMMEPHBIX MaTepuaoB. Poib
OpraHMYeCKOH XMMHH B PEIICHUH IPOOJIeM YHEPreTHIECKO 0e30MacHOCTH, B Pa3BUTUH MEIULMHBI, CO31aHUH HOBBIX
MaTEpUaJIOB, HOBBIX HCTOUYHUKOB SHEPTUH (AJIbTEPHATUBHbIC HCTOYHUKH SHEPTUH).
IIpakTHYecKHe 3aHATHSA 2
Penienune nMpakTUKO-OPHUEHTUPOBAHHBIX 3aJaHUH 110 COCTABICHUIO XMMHYECKUX PEaKIHUH, OTPaXKAaIOIUX XUMHUUYECKYIO 2
aKTMBHOCTb OPraHWYECKUX COCIMHEHUN B pa3MYHBIX cpefax (IPUPOIHbIX, OMONIOTMYECKUX, TEXHOTEHHBIX).
KonTtponbnasn CTpyKTypa H CBOIiCTBa OPraHNYeCKHUX BeLeCTB. 2
padora 5
Pazgea 7. KauecTBeHHbIe peakliy 00HAPYKeHUs] HCOPTAHUYECKHX U OPraHUYeCKHX BellleCTB 12
Tema 7.1. OcHOBHOe cofiepKaHHe 6 OK 01
OObHapyxeHue IIpakTHyecKHe 3aHATHSA 2 OK 02
HEOPraHM4ICCKuX KauecTBeHHBIE XUMUUECKIE PEAKIINH, XapaKTEPHBIE Il OOHAPYKEHUSI HEOPTAaHNYECKUX BEIIECTB (KATHOHOB W AHHOHOB). 2
KaTHOHOB H CocraBneHue ypaBHEHHI peakiuii oOHapyXeHUst KaTHOHOB [—VI rpymn u aHMOHOB, B T.4. B MOJIEKYJISIPHOIN U HOHHOHN (opMax.
AHHOHOB Peaknuuu oOHapyKeHHs HEOPTaHMUECKUX BEIICCTB B PEabHBIX 00bEKTaX OKPYKAIOLICH CPEbL.
JlaGopaTopHble 3aHIATHS 4
OOHapyxeHHe HEOPraHMYECKUX BeIIecTB (KaTHOHOB -V Tpymm mim aHMOHOB) C UCIIONB30BaHNEM KaueCTBEHHBIX 4
AHAJIUTUYECKUX PEAKLMIL.
1. JIabopatopHas pabora « AHAIUTHYECKIE peakny KaTHoHOB [—VI rpymmy.
[IpoBenenmne kKa4eCTBEHHBIX PEaKINii, CIIOIb3yEMbIX JUI OOHAPYKEHNS KATHOHOB | TpymIe! (Kamust, HaTpus,
Maraus1, aMMoHus), I1 rpymmer Ha mpumepe Gapus, [II rpynmsr — cBuHIa, [V Tpynme! — anroMuHUS,
V rpymmst — xenesa (11 u III), VI rpynmer — aukens. Onucanne HaOMI0JaeMbIX SBICHUH U COCTABIICHHE XHMUUICCKAX PEAKIIHH.
2. JIaboparopHas paboTa « AHATHTHYECKIE PEAKIINN AaHHOHOBY.
[IpoBenenmne kauecTBEHHBIX PEaKIMii, HCTIOIb3yeMbIX JIsI OOHAPYKEHMSI aHUOHOB: KapOoHaTa, ¢ocdara, cynbdara, cynbduaa,
HHUTpaTa, XJopuaa u ap. Onrcanne HaOII0IaeMBIX SIBICHUH M COCTABICHUE XUMHUYECKUX PEAKIHH.
Tema 7.2. OcHOBHOE coiepKAHME 6
OOHapyxeHHue IIpakTyecKue 3aHITUS 2 OK 01




OpPTraHUYECKUX KauecTBeHHBIE XUMUYECKIE PEAKIIUHI, XapAKTEPHBIC T OOHAPYKEHUS OT/ICIBHBIX KIIACCOB OPTaHUIECKUX COCTUHCHUI: 2 OK 02
BEIIECTB (heHONOB, aNBACTHIOB, KpaxMalia, YKCYCHOH KHCIIOThI, aAMUHOKUCIIOT U Ap. [leHaTypanus OCIKOB pH HarpeBaHUH, [IBETHEIC
OTJENTEHBIX KIIACCOB peaxin 6ekoB. CocTaBlicHHE KAUeCTBCHHBIX PEaKIiii 00HAPYKEHHs OPTAHUYCCKUX COCTMHCHUIN OTACTBHBIX KIaCCOB
C HCIIOJIb30BaHUEM JlabopaTopHble 3aHATHS 4
Ka4eCTBEHHBIX OOHapy)xeHHe OpTraHUYECKUX COCMHEHHH OTJIEJIbHBIX KJIACCOB. 4
peakuuit 1.JIabopaTopHast pabota «KadecTBeHHbIE peakIuy Ha OTIEeNbHbBIE KJIacChl OPraHHYECKHUX BEIIECTBY.
[IpoBeneHue KaUECTBEHHBIX PEAKITHIA, UCITOIB3YEMBbIX JIJI OOHAPY)KEHUS OPTaHUICCKUX BEHICCTB PA3IMYHBIX KIIACCOB:
(heHOIOB, aNBACTHIOB, KpaxMalia, YKCYCHON KHCIIOThI, aMUHOKHUCIIOT, OCIKOB U Jp. OnrcaHue HaOMI0IaeMbIX SBICHUHN U
COCTABJICHHE XUMHYCCKUX PCAKIIUI H/VITH CXCM.
2. JlaboparopHas pabora «KadecTBeHHBIN aHATN3 OPTaHMYCCKUX COSMUHCHHUN 0 ()YHKIIMOHATBHBIM TPYIIIIAM)).
[IpoBeneHue KaUeCTBEHHBIX PEAKIIMIA, UCITOIB3YEMBbIX JJIsl PACIIO3HABAHKS OPTaHUYECKUX BEIICCTB OTACIbHBIX
KJIACCOB IO (DYHKI[MOHAIBHBIM TPYIIIIaM: Ha PUMEPE aMUHOKHUCIIOT U KapOOHOBBIX KUCIIOT, CIIUPTOB U (DEHOJIOB,
AJIBJICTUJIOB M KeTOHOB. OmicaHue HAOMI0AaEMBbIX SIBJICHHA U COCTABJICHHE XUMHUUCCKUX PEAKIIUH H/HIH CXEM.
IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE COePKaHUE (CoepKaHNe MPUKJIATHOT0 MOIYJIsl) 42
Pa3nen 8. Xumusi B ObITY M IPOM3BOICTBEHHOM J1eITEJIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHOBHOE coiep:KaHne 6 OK 02
Xumusi B ObITY U IIpakTHYecKHe 3aHATUSA 6 OK 04
IIPOU3BOACTBEHHOU DKonorudeckast 0e30MacHOCTb IOCIEICTBUN OBITOBON U MIPOU3BOJICTBEHHOMN JESATENBHOCTH YEJIOBEKA, CBA3aHHAs C 6 OK 07
ACATCIIbHOCTH nepepaboTKON BELIECTB; MOUCK U aHAJIH3 XUMUUECKOW MH(MOpPMAIINK U3 Pa3InYHBIX UCTOYHUKOB (Hay4dHasi 1 y4eOHO-HayuHas [K11
YEII0BEKa JUTepaTypa, CpeAcTBa MaccoBoi uHpopmanuy, ceth MHTepHeT 1 Apyrue). Kelice! (¢ yuerom Oyayiiei npodeccuoHambHOM
JeSITEeIHbHOCTH ) Ha aHaJIU3 HH(OPMAIMK O MTPOM3BOJACTBEHHOM ICITEIILHOCTH YEIOBEKa, CBSI3aHHOM C IIepepabOTKOM u
MIOJIyYEHUEM BEIIIECTB, a TAKKE C IKOJIOTMYECKOH 0€30MacHOCThIO.
3amuTa keiica: IlpencraBiieHre pe3yinbTaTOB PeIICHMs KeHCOB (BBICTYILICHHUE C MPE3CHTAIMCH)
Paznen 9. HccnenoBanne H XHMHYECKHIi aHAJIN3 00bEKTOB OHOC(hepbl 36
Tema 9.1. OcHOBHOE coiep:KaHne 8 OK 01
OCHOBBI JlaGopaTopHble 3aHATHS 2 K 2.1
71a60paTOpHOH JlabopaTopHast pabota «OCHOBBI 1a00PATOPHON MPAKTUKNY. 2
MIPAKTUKU B JlaGopatopHas mocyaa u XuMu4ecKkue peaktuBbl. OCHOBHBIE JlabopaTopHBbIe omnepari. JlabopatopHoe
npoeCcCHOHATHHBIX obopynoBanne. TexHuka 6€30MaCHOCTH U IpaBmiIa paboThI (MOBEAEHNs) B 1a00paTOPHH.
nabopaTopusx IIpakTHyecKue 3aHATHUS 6
BblinosHeHHE THITOBBIX PacyeToB M0 TEMATHKE HKCIIEPUMEHTA (BBIXOJ] IPOYKTA PEAKIMU, Macca HABECKH, 00beM 6
pacTBOPHUTETIS).
O06paboTKa JaHHBIX, AaHAIU3 U OI[EHKA WX JOCTOBEPHOCTH (BBIYHCICHUE CPETHETO 3HAUCHHUS SKCIIEPUMEHTAIBHBIX JaHHBIX,
TIOTPEITHOCTH).
[peacTaBneHne pe3ylbTaTOB AKCIIEPUMEHTA B pa3anyHol Gopme (Tabnuia, rpaduk, OTYeT, JOKIAJ, PE3CHTALHS).
Tema 9.2. OcCHOBHOE cOep:KaHne 6
XUMUYCCKHIA TeopeTnyeckoe 00y4eHHne 2 OK 01
aHaJIu3 IpoOd BOJBI Krnaccudukarmst mpo6 BoAbI 10 BUAY ¥ HA3HAYCHUIO, HCXOS U3 €€ XUMUIECKOro coctaBa. OpraHoienTHIeCcCKie CBOMCTBA 2 OK 02
(3amax, Mpo3pavHOCTh, IBETHOCTb, MYTHOCTH) BOJBL. KHCIIOTHOCTP M MIEMOYHOCTH BOABL. pH cpensl M METOIBI ee ONpeeIeHuUs. OK 07
JKectkocTh Bombl 1 METOABI ee ompeneneHns. CyHOCTh METOIa TUTPOBaHMS. BHUIIBI 5KeCTKOCTH BOBI (BpEMEHHAS U IK 2.3
mocTostHHAs ). JKecTKOCTh BOIBI KaK MIPUYMHA BBIMTAJICHUS OCAIKOB TN 00pa30BaHMUS CONCOTIOKEHUH, IMEIOIINX MECTO B OBITY
1 Ha nipou3BozicTBe. CocTaB CONEl, BRI3BIBAIOMIAX KECTKOCTh BOJBI. XMMHUYECKHE TPOIIECCHI, YCTPAHSIONINE KECTKOCTh BOJIBL.
YpaBHEHUS XUMHUYECKHUX PEaKIHi, WIDTIOCTPHPYIOIINX MPOILIECCHI, IPOUCXOIAIINE IPU YCTPAHSHUH )KECTKOCTH.
YcTpaHeHHe BpeMEHHOM KECTKOCTH OBITOBBIMH M XUMHUYECKUMHE criocobamu. CrtocoOBI yeTpaHEHHsI OCTOSTHHOM KECTKOCTH.
IIpakTHYecKHe 3aHA THSA 2
CriocoOBI BEIpaKEHHUS KOHIICHTPAIIMN PACTBOPOB: MacCOBast IO pACTBOPEHHOT'O BEIIECTBA, MOJISIPHAS ¥ MOJISUTEHAS 2
KOHIIEHTpanuu. TUTp pacTBopa. Pemenne mpakTHKO-OPUCHTUPOBAHHBIX TCOPETHUCCKUX 3aIaHIIA Ha pacyeT KOHIICHTPAIHA
3arps3HSIONINX BEIISCTB U MX CPAaBHEHHE C MPEeIbHO JonycTUMBIME KoHneHTparwmsivu (TTJ1K).
JlaGopaTopHble 3aHATHS 2




I/ICCJ'IGI[OBaHI/IC XUMHYCCKOI'0 COCTaBa Hp06 BOJEI.

J'[a6opaT0pHa;1 pa60Ta ((OHpe)lCHCHI/IC JKCCTKOCTH BOJBI U CII0COOEI ee YCTpaHCHUS.

CrocoObl YCTpaHCHU BCEX BUAOB JKECTKOCTHU B 3aBUCUMOCTH OT COCTaBa coleit xxecTkocTU. Pemenue 3KCHCpHMeHTaHBHOﬁ
3aa4uu Ha BBISIBJICHUC BpeMeHHOﬁ M IOCTOSIHHOM JKE€CTKOCTH BOJEBI. OHCHKa BEPOATHOCTU YCTPAHCHHUA BCCX BUIAOB JKECTKOCTU B
JOMAIIHUX YCJIOBUAX.

Tema 9.3.
XUMUYECKHI
KOHTPOJIb Ka4eCTBa
MIPOAYKTOB MTUTAHUS

OcHOBHOE cofiep:kaHne

TeopeTnueckoe o0yueHue

KadecTBeHHBIN XMMUYECKUI COCTaB IMPOAYKTOB IMUTAHUA. BeHIeCTBa, q)anbcn(bnunpy}onme MOPOAYKTHI MUTAaHUsA, U BCIIECCTBA,
3arpsA3HAIOMINEC MTPOAYKTHI ITUTAHUS. Onpez[eneHI/Ie 3arpA3HAIOIMNX XUMUYCCKUX BCIICCTB B IPOAYKTAX IMATAHUA, OIPCACIICHUC
BCIICCTB, HC 3asBJICHHBIX B COCTABC NMPOAYKTOB ITUTAHU .

NN O

HpaKTl/I‘IECKI/Ie 3aHATHUSA

OpFaHI/I‘IeCKI/Ie 1 HECOPraHMYCCKHE BCIIECTBA, BXOAAIINE B COCTAB MPOAYKTOB IMMTUTAHUS. OnpeneneHI/Ie cocCTaBa 6J'IIO}1 Ha
COACPIKAHNE MAKpPO U MUKPOIJICMCHTOB. I/I3yquHe MPEAJTOKCHHBIX MPETIoJaBaTe/iEM 6.1'[}0)1 Ha Ipe€aAMET XUMHUYECKOIro CoCTaBa,
ONpEaACICHUC JloNei ot CyTO‘IHOﬁ HOPMbI MAaKpO 1 MUKPO3JIEMEHTOB B YKa3aHHOM 6J'IIO}1€.

Pemienne IMPAKTUKO-OPUECHTUPOBAHHBIX 3a1a4 110 KyHHHapHOﬁ TEMATHUKC pa3JIMYHBIX TUIIOB.

JlaGopaTopHble 3aHITHS

HccnenoBanue XHMUYECKOTO COCTaBa MPOIYKTOB MHUTAHHSL.

JlabopatopHasi paboTa Ha BBIOOD:

1. Jlaboparopnast pabora «OOHapyKeHHE HUTPATOB B MPOIYKTaX MUTAHUS.

HccnemoBanne MaTepHaioB MOMyKOINYECTBEHHBIM METOIOM OMpPEIEICHUsI HATPATOB C HCIIOIb30BaAHHEM
nudeHnIaMrHa (KOPHEIJIOAbI OBOIIEH, JINCThSI U KOYEPBDKKA KaIyCThI, IUTO/bI (PPYKTOB). AHAIIN3 YPOBHS
3arpsA3HEHU HUTPATaMH 110 MHTCHCUBHOCTU OKpAalIMBaHUS POAYKTOB PEAKIIUHU.

2. JJabopatopuas pabora «VccinenoBaHne MPOAYKTOB IMTAHHUS HA HAJIMYUE YIJICBOLOB).

HccienoBanue MOJIOYHBIX IPOAYKTOB HA HANMYKE Kpaxmaina. VccieoBaHne IpoayKTOB HAa HATMYUE TIIFOKO3bI

OK 01
OK 02
OK 07
K11

Tema 9.4,
XUMUYeCKHit
aHanu3 npood
ITOYBEI

OcHoBHOe COoICPKAHUC

TeopeTnyeckoe 00yYeHHe

Kraccudukanus mous 1o BuLy 1 Ha3HAUSHHIO, HCXOASA M3 XUMHYECKOro cocTaBa. VneHTudukays npoOs OYBEI [0 ee
XMMHUYECKOMY COCTaBY, ONMCAHUE BO3MOXKHOCTEH €€ MPpHUMEHEHUs. TpeOoBaHus K Ka4eCTBY ITOYBbI Pa3IMYHOTO HA3HAUCHUSL.
Omcanue 0coOEHHOCTEN HCIIOIb30BAHMS II0YB B 3aBHCUMOCTH OT TUIIOB, CIIOCOOBI YITy4IIEH!S KauyecTBa II0YB B 3aBUCHMOCTH
oT Ha3HaueHus. O0JIaCTH UCHIONB30BAHUS OPTaHUYECKUX YAOOPEHHH B 3aBUCUMOCTH OT Ka4eCTBEHHOro cocTaBa. OnucaHne
OpraHMYecKHX yI0OpeHHH M MX NpUMEHEHHE B 3aBHCHMOCTH OT COCTaBa ITOYBHI U €€ Pa3HOBHIHOCTH.

NN O

l'[palcTn'{ecmle SAHATHUA

Obnactu Ha3HaueHHA (MPUMEHEHH) TIOYBHI, HCXOA U3 KaYeCTBEHHOTO M KOTMYECTBEHHOTO COCTaBa. AHAIN3

HOPMATHBHOU JOKYMEHTAINH. POh HEOpraHMYECKUX BEMIECTB B KAUECTBE MUHEPAIBHBIX YIOOPEHUH, YIyIIIUTEIEH TOUBHL
CocraB MUHEpAIBHBIX YIOOPEHUH U UX IPUMEHEHUE B 3aBICUMOCTH OT COCTaBa TIOYBHI U €€ Pa3HOBUAHOCTH.

BsanmocBs3b cocTaBa yaoOpeHuid U X BIUSHUS Ha BEr€TaTHBHBIE CBOWCTBA U INIONOHOIICHUE PACTCHUN.

JlaGopaTopHble 3aHATHS

HccnenoBaHrne XUMHIECKOTO COCTaBa MPOO MOYBBI.

JlabopaTopHas pabora «Onpenenerue pH BOJHOM BBITSHKKY TTOYBBI, €€ KUCIOTHOCTH U IIETOUHOCTI).
HccrnenoBanue BOAHBIX BBITSHKEK 00PA3I0B FTOTOBBIX MOYBEHHBIX CMECE (ISl pa3HBIX THIIOB PACTCHHIA).
Omnpenernenne pH M04YBBI ¢ UCHOIB30BAHUEM UHIMKATOPOB. OIIEHKA THUIIOB TIOYB B MPE/ICTABICHHBIX 00pa3iax
(cubHOKHCIAsI, KUCTIas, ClaboOKuCIas, HeWTpaJlbHas, IIeJI0IHas).

OK 01
OK 02
OK 07
K 1.1

Tema 9.5.
HccnenoBanune
00BEKTOB
6rocheps

OcHOBHOE coiep:KaHune

TeopeTnueckoe o0yueHue

Y4eOHO-HCCIIeI0BaTEECKUN TIPOSKT B OOJIACTH HCCIIeNOBaHUA 00BeKTOB Omocdepbl. O030p TeM yueOHO-HCCIEeI0BATEIhCKAX
MIPOEKTOB. AJITOPUTM BBITIONHEHHMS MpoekTa. OnpesenieHne npodaeMbl UcclIeoBaHus. MeTopl MOMCKa, aHaIn3a 1 00paboTKu
nH(pOpMAaNNK 0 MPOEKTE B Pa3IUYHBIX MCTOYHHKAX

IIpakTHyecKkue 3aHATHS

O6ocHoBaHUE AKTYaJIbHOCTH BBI6paHHOI>i TeMEl. BoisiBiieHne HpO6J’I€MH HNCCIICOOBAHMA. BLI60p 00BEKTOB U MECTOJ0B

N>

OK 01
OK 02
OK 04
OK 07
K 2.1




HUCCIICAOBAHUA. IlocranoBka Heﬂeﬁ " 3aJ1a4 UCCJICOAOBaHUA. Or[pez[eneHI/Ie OpoaAYKTa UCCIICOBAHUAA. Onpe,ueneHI/Ie 9TaIlOB U
COCTaBJICHHUC IJIaHA UCCIICIOBAHUA

3ammuTa mpoekra: [IpencraBineHne pe3yabTaToOB BHITOTHEHUS YI€OHO-MCCIIECIOBATEIECKUX MMPOEKTOB (BHICTYIUICHHUE C 2
TIpe3cHTAIeH).
JlaGopaTopHble 3aHITHS 4
HccnenoBanue mpeyioxKeHHOr0 00bEKTa Ha KACIIOTHOCTS, IEJIOYHOCTh, XUMHUCCKHNA COCTAB (3arps3HUTENN, MAKpO- U 4
MHUKpodJieMeHThI). OOpaboTKa pe3yabTaToB HccienoBanus. OIeHKa KauecTBa UCCIeIyeMOro 00bEeKTa, UCXOS U3 PE3yIhbTaTOB
XUMHUYECKOT0 aHaJIM3a.

IIpomeskyTOUHAS aTTECTAIUS N0 TMCUHUILUIUHE - T epeHIIUPOBAHHBIN 3a4eT

Bcero 142




3. YCJIOBUSI PEAJIU3ALIMM ITPOTPAMMBI YUYEBHOM
JTUCHUATIUHBI

3.1. TpeOoBanussi K MHHMMAJIBHOMY  MATEPHAIBbHO-TEXHHUYECKOMY
oldecneyeHHIo

Jns  peanuzaluu  OpOrpamMMbl  JUCHUIUIMHBI  JIOJDKHBI  OBITH
MPEAYCMOTPEHBl CIICYIONINE CIENHATIbHBIE TOMEIICHUS: Y4YeOHBIM KaOWHET
XUMHH W/ y4eOHON XUMHUYECKOM TabopaTtopuun

OGopynoBanue yuyeOHOro kKaOuHeTa (HArJsiAHbIE NOCOOMsI): HaOOPHI
IAPOCTEP’KHEBBIX MOJIETIEH MOJIEKYJ, MOJENN KPUCTAJUIMUECKUX PEIIeTOK,
KOJUIEKIIMM TIPOCTBIX M CIOHBIX BEIIECTB W/WIM KOJJIEKIHUH TOJUMEPOB;
KOJUIEKIIMSI TOPHBIX NOpPOJ W MHUHEpasoB, Tabmuua MennaeneeBa, ydeOHbIe
¢unbMbL, TU(POBBIE 00pa3oBaTEIbHBIE PECYPCHI.

Texnnueckue cpeacTBa 0O0y4eHMsl: KOMIBIOTED C  YCTPONCTBAMH
BOCIIPOU3BEACHUS 3BYKa, TMPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C OKPAHOM,
MYJbTUMEIUNHAS JI0CKA, YKa3Ka-TIPEe3eHTEP sl TPEe3eHTAIU.

Ob6opynoBanne jgadopaTopuu U padbo4YuX MeCT J1adOpPaTOPUM: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPBI, MHKPOCKOI, JyMbl, TMPEIMETHBIC H
MOKPOBHBIE CTEKJIA, TUIAHIICTHI JJIA KaleJbHBIX peakiui, (QuIbTpoBabHAS
Oymara, TpOMBIBAJIKH, CTEKJISIHHBIE NPOOUPKHU, PE3UHOBBIC MPOOKHU, (HOHAPUKH,
HAO0Op pPEaKTHUBOB, CTEKJISHHBIC MAJOYKH, IITATUBBI IS MPOOHPOK; MEpHbIE
IWIMH]IPBI, BOPOHKH CTEKJISIHHBIE, BOPOHKU ACIUTENbHbIE HUIMHApUYeckue (50-
100 wut), cTymku ¢ TiecTUKOM, (apdopoBbie dYallIKH, THUHIETHI, (UIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, DJJIEKTPOIUIUTKU, Ja0OpaTOpHbIE
IITaTUBBI, CIUPTOBBIC TOPEIKH, CIUYKH, MPUOOp MJs TOJy4YeHHUS Ta30B (WU
npoOupKa ¢ Ta300TBOAHON TpPYOKOM), JAepKaTenu sl MPOOUPOK, CKISHKHU IS
XpaHEHHS] PEaKTUBOB, pa3aaTOUYHbIC JOTKU; Xxumuueckue crakanbl (50, 100 u 200
MJT); IITIATEIN; TUHIETHI;, TUTEIbHbIC MBI, CEKYHIOMEPHI (TaliMephl), MEPHBIC
npobupku (Ha 10-20 mur) u mepubie KoyIObI (25, 50, 100 u 200 mur), BoasHas OaHs
(WM TEpPMOCTAT), CTEKJISTHHBIC MAJOYKH; KOHMYECKUE KOJIObI 1jisi TuTpoBanus (50
n 100 Mn); uWHOUKATOpHBIE MOJOCKUA 1Js omnpexaeneHuss pH u crangapTHas
WHJMKATOpPHAs IIKaJla; YHUBEPCAIbHBIN MHIUKATOP; nuneTku Ha 1, 10, 50 mi (nium
no3atopsl Ha 1, 5 u 10 mut), GIOpETKU AJIsE TUTPOBAHUS, MEIUIIMHCKUE IITIPHUIIHI HA
100-150 mu, nabopaTopHbIe W/WIW aHATUTHYECKHE BEChl, pH-METpPBI, CyIUIBHBIN
mkad, u ap. mabopaTopHoe 000pyIOBaHUE.

3.2. NudopmanunonHoe odecnevenne peajn3anuu NporpaMmsol

OcCHOBHBIC HCTOYHHKHU:
1. Ta6puensa O.C. Xumus. 10 knmacc. YrimyOneHHbIM ypoBeHb: yueoHuk / O. C.
INa6puensn, U. I'. Octpoymos, C. A. Cnankos. - [Ipocsemenne, 2022. — 399
2. Xwumwus. 11 xmacc. Yrmyonennsiit ypoens: yueonuk / O. C. I'abpuenss, U. T.
Octpoymos, C. A. Crmankos, A. H. JIéBkuH. - [IpocBemenue, 2022. — 432



I[OHOJIHI/ITCJILHLIe HCTOYHHUKU

http://lib.bsaa.edu.ru — 3B Bearopoackoro 'AY
http://znanium.com — IBC «3Hanmym»
http://e.lanbook.com — IBC «JIanb»
http://ebs.rgazu.ru — 9BC «AgriLib»



http://lib.bsaa.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYEEHOM

JAUCHUITJIINHBI
KoHTpons W oOIleHKAa  pe3yJbTaToOB  OOy4YEHUS  OCYIIECTBISAETCS
nperojaBarejieM B Tpolecce TPOBEACHUS  TMPAKTHUYSCKUX  3aHATAA |

1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TaKKE BBITIOJIHEHUS OO0YYaIOIIMMUCS
WHIUBUIYAJIbHBIX 3aJaHUM, IMPOEKTOB, HcCCieN0oBaHUN. Pe3ynbTaThl 00ydeHMS
ONPEJENSIOT, YTO O0y4aroluecs MOJDKHBI 3HaTh, IOHUMAaTh U JAEMOHCTPUPOBATH
0 3aBEPIICHUH U3YUYECHUS TUCLIUILIAHBI.

Jnist hopmMupoBaHus, KOHTPOJIS U OLIEHKU PE3yJbTaTOB OCBOEHUS Y4EOHOU
JUCIUIUIMHBI UCTIONIB3YETCs] CUCTEMA OILICHOYHBIX MEPONPUATHH, PEICTABIAOIIAs
co00Ol KOMIUIEKC YYEeOHBIX MEpPONPUITUH, COTJACOBAaHHBIX C pPE3yJbTaTaMH
oOyuenuss u cdopmynupoBanHbix ¢ yuetoM @OI'OC COO (mpeamerHbie

pesyabTathl o auctuiuinie) u ®I'OC CIIO0.

Ne Mony.m. / Pe3yabTar 00y4yeHus OueHo4YHbIe MEPONIPUATHS OK
Pa3nen / Tema

1 Pa3nen 1. dopmMyJIMpoBaTh Ha30BbIe
OcHoBBI MOHATHS U 32aKOHBbI XMMHH
CTpOeHust
BellecTBa

1.1 | Crpoenue CocTaBiATh XUMHUYECKUE 1.Tect «CTpoeHHE aTOMOB OK 01
aTOMOB (hopMyIbl COeTMHEHM B XUMHYECKUX 3JIEMEHTOB U
XUMHYECKUX COOTBETCTBUU CO CTEMEHbIO | MPHUPOJAAa XUMHUECKOHN CBSZM.

AJIEMEHTOB U OKHUCJICHUS] XUMHYECKUX 2. 3ajaum Ha COCTaBIIEHUE
pupoaa 3JIEMEHTOB, UCXOJIS U3 XUMHUYECKUX POpMYIT
XUMHYECKON BaJICHTHOCTH U JBYXaTOMHBIX COEAMHEHUIN
CBSI3U ANEKTPOOTPHUIATENEHOCTH (oxcu0B, cynb(huIoB,
TUIAPUIOB U T.I1.).

1.2 | Ilepuoanueckuii | XapakTepru3oBaTh [IpakTUKO-OpHUEHTHUPOBAHHBIE OK 01
3aKOH U XUMHUYECKHUE JIEMEHTHI B TEOpPETUYECKHUE 3aJ]aHus Ha OK 02
tabnuna J[.U. COOTBETCTBUU C UX XapaKTepU3aluIi0 XUMHUECKUX
Menpeneena MOJIOKEHHUEM B 3JIeMEHTOB: «MeTammudyeckue /

NEPUONYECKON CUCTEME HEMETAIJTNYEeCKHE CBOMCTBA,

XMUMHUYECKUX JIEMEHTOB ANEKTPOOTPHUIIATENLHOCTD U

J.1. MenpaeneeBa CPOJCTBO K JIEKTPOHY
XUMHYECKUX 2JIEMEHTOB B
COOTBETCTBHUE C UX DJIEKTPOHHBIM
CTPOECHHEM U TMOJIOKEHUEM B
MEPUOAUYECKON CUCTEME
XUMHYECKUX deMeHTOB JI. M.
MeHieneeBay.

2 Paznea 2. CocraBasaTts ypasHenusi 1 | Konrposabnas padora
XumMnuyeckue cXeMbl XMMHUYE€CKHUX «CTpoeHue BemecTsa u
peakumuu peakumi XMMHUYECKHE PeaKIumn»




2.1 | Tumst 1.3agauu Ha cocTaBieHue OK 01
XUMUYECKUX YpPaBHEHUH PEaKIUM:
peakuuit -COCJIMHEHMS], 3aMEIICHUS,

pas3ioxeHus, oOMeHa

2.3amaum Ha pacueT

KOJIMYECTBEHHBIX XapaKTEPUCTUK
CocTaBiaTh peakiuu MIPOJIYKTa PEAKIIUH COCTMHEHNS,
COCIMHEHMUS, PA3JI0KEHU, MacCOBOH MJIM OOBEMHOM HOJIH
oOMeHa, 3aMellIeHHUs, BBIXO0/Ia TIPOJIyKTa PEAKIIUU
OKHUCJIUTEIBHO- COCIMHEHUS OT TEOPETHUECKHI
BOCCTAHOBUTEILHBIE BO3MOJKHOTO; 00BEMHBIX
peaKIfy 1 peaKkIuu OTHOIIICHU Ta30B;
KOMIUIEKCOO0pa3oBaHus (Ha | KOJWYECTBEHHBIX XapaKTEPUCTUK
npumepe MCXOJIHBIX BEIIECTB U MPOJIYKTOB
TUIPOKCOKOMIUIEKCOB peakiuu; Maccel (00beM,
QTIOMUHUSI ¥ IIMHKA) C KOJIMYECTBO BEIIECTBA) MPOIYKTa
y4acTHEeM HEOPTraHWYECKUX | PEaKIUH, €CJIM OJTHO U3 BEIIECTB
BEIIIECTB JTAaHO B BHJIE PacTBOpA C

OIIPENEIICHHON MacCOBOM 10Jei

PacTBOPEHHOIO BEIIECTBA.

2.2 | Dnexrponutuue | COCTaBISTh YpaBHEHUS 1. 3amanus Ha cocTaBieHUE OK 01
CK ast XMUMHUYECKUX PEaKInu MOJIEKYJIIPHBIX 1 HOHHBIX
JMICCOLMAIMSA M | HOHHOTO OOMEHa € y4acTUeM | peakluil ¢ y4acTHEeM OKCHUIOB,
WOHHBIN OOMEH | HEOPraHWYECKUX BEIIECTB KHCIIOT, OCHOBAHUM U COJICH,

MOHHBIX peaKui THIPOIH3a
COJIeH, YCTaHOBJICHUE
U3MEHEHUS KUCJIOTHOCTH CPEJIBI.
2. JIaboparopnas padota
«Peakuuu rugponuzay.

3 Pa3nen 3. HccaenoBatb cTpoeHue u Kontpoasnas padora
Crtpoenue n CBOMCTBA «CBoOIICTBa HEOPTAHUYECKUX
cBoiicTBa HEOPraHUYeCKUX BelleCcTB | BellecTB)

HEeOpraHu4ecK
HX BellecTB

3.1 | Knaccudukanus | Knaccupuumuponatsb 1.Tect «HomeHnknarypa u OK 01
HOMEHKJIaTypa U | HEOPraHUYECKUE BEIIECTBA B | HA3BaHUE HEOPTaHUYECKUX
CTpPOEHHUE COOTBETCTBUU C UX BEILIECTB UCXO/I U3 UX
HEOPraHUYECKH | CTPOCHHEM XUMHYECKON (HOPMYIIbI UITH
X BEIIECTB COCTaBJIEHUE XUMHYECKOI

bopMyITBI HCXOIS U3 HA3BAHUS
BEILIECTBA M0 MEXIYHAPOIHOU
WJIU TPUBUATBHOU
HOMEHKJIaType».

2.3aaum Ha pacyeT MacCoOBOM
J10JTH (MacChl) XUMHYECKOTO




aJIeMeHTa (COEIMHEHNS )B
MoJIeKyJie (cMech).
3.IIpakTudeckue 3aaaHus 1O

KJaccu(UKaIK, HOMEHKIIAType U

XUMHUYECKUM (hopmyrnam
HEOPraHMYECKUX BEIIECTB
PA3ITUYHBIX KJIACCOB.

3.2 CocraBisTh ypaBHEHUS 1.Tect «OcobenHoctu OK 01
dusuko- XUMHUYECKUX PEAKLIUN XUMHUYECKUX CBOMCTB OKCUJIOB, OK 02
XUMHYECKHE MOHHOTO 0OOMEHa € y4acTHEeM | KUCIIOT, OCHOBaHUH, aM(POTEPHBIX
CBOICTBa HEOPraHWYECKUX BEIIECTB. TUJIPOKCHUJIOB U COJIEI.

Heopranuuecku | CocTaBisTh ypaBHEHUS 2.I1pakTHKO-OpHEHTHPOBAHHEIE
X BEIIECTB XMUMHUYECKUX PEaKINU TEOPETUYECKHE 3a1aHUs Ha
HMOHHOI0 0OMEHa C y4acTUEM | CBOWCTBA U MOJIYy4YEHUE
HEOPraHMYECKUX BEILECTB HEOpPraHMYECKUX BEIECTB.
3.JJaboparopnas pabora
«CBolicTBa METAJIIOB U
HEMETAJIJIOBY.

3.3 | [IpomsBoacTtBo | OOOCHOBBIBAaTh 3HAUeHUE | [IpaKkTHKO-OpHEHTHPOBAaHHBIE OK 01
HEOPraHWYECKH | IPUMEHEHUE 3aJ1aHUs 110 COCTABJICHUIO OK 02
X HEOPraHMYECKHUX BEIIECTB B | XUMUYECKUX PEAKITUH C
BEIIECTB. OBITOBOM U y4acTUEM HEOPTaHUYECKUX
3HaueHue u MIPOU3BO/ICTBEHHOM BELIECTB, UCIIOJIb3YEMBIX JJISl UX
MIPUMEHEHHE B JeSITeIbHOCTH YEeJIOBEKa UX | UACHTU(PHUKALUU U
OBITY M Ha (DMBUKO-XUMUYECKUMHU MIPOMBIIIIIICHHBIX CITOCOOOB
MIPOU3BOJICTBE CBOMCTBaMU MOJIyYEHUSI.

4 | Pa3znex 4. HccaenoBats paBHoBece | KonrpoJsbHasi paGora
KuHeTrnyeckue | M CKOPOCTH XMMHUYECKHUX «CKoOpoCTh XUMHUYECKOI
U peakuuii peakuuu U XuMH4ecKoe
TePMOIMHAMMY paBHOBecHe»
ecKue
3aKOHOMEPHOCT
U MPOTeKAHUA
XUMHYECKHX
peakuuii

4.1 1. JlaboparopHas padota OK 01

— «OnpeneneHre 3aBUCUMOCTH OK 02
Kunernueckue CKOPOCTH PEaKIMH OT
3aKOHOMEPHOCT Hcenenosats Busne KOHIIEHTPALIMU Pearupyromnx
KOHIIEHTPAalUU _
u BELIECTBY;
MPOTEKAHUS PCaTHPYIOLIIX BEIICCTB 1 2. IIpakTHKO-OpUEHTUPOBAHHBIE
TEMIIepaTypbl Ha CKOPOCTh
XUMHUYECKUX - TEOPETUUECKUE 3a]IaHUS Ha
. XUMUYECKUX PEAKIUN
peakiuit aHanu3 (aKTOPOB, BIUSIOIIUX
Ha U3MEHEHUE CKOPOCTH
XUMHUYECKON PeaKlnu.

4.2 | Tepmoguaamuu | MccnenoBaTh BAMSIHHE 1. 3agaun Ha pacyeTsl TEMIOBBIX OK 01
€CKHE HM3MEHEHHUs KOHLICHTPALUH 3P PEKTOB XMMUYECKUX PEaKIHii OK 02
3aKOHOMEPHOCT | BEILLECTB, PEAKLIUU CPEbl U | U OIPENEIICHUE TUIlA pEaKLUU
u TeMIepaTypsl Ha cMeleHne | (1o TemaoBoMy 3¢ dekTy: 9K30-

MIPOTCKAHUSA

XUMHNYCCKOT'O PABHOBCCHUS

Y DHJIOTEPMUYECKHUE).




XUMHYECKUX 2. [IpakTuKO-OpUEHTUPOBAHHbIE
peakuui. 3a/1aHMs] HA IPUMECHEHUE
PaBHOBeCHE npuniuna Jle larense mist
XUMHYECKUX HaXO0X/IEHUs HallpaBJICHUS
peakuuit CMEILICHUS PABHOBECHUS
XUMHUYECKON PEaKUH U aHAJIN3
(GakTOpOB, BIAMUIOIINX HA
CMEIIEHUE XUMHYECKOT0
paBHOBECHS.
3. JJabopartopHas pabota
«M3yueHne BIUSIHUS pa3IMUHbIX
($akTOpOB Ha CMEIllEHUE
XMUMHYECKOTO PaBHOBECHSD.
5 | AucnepcHble Hccnenoars nucnepcusie | Konrposabhas padora mo teme
CHCTEMBI CHCTEMBI «/lucnepcHbie cucTeMbD)
5.1 | ducnepcHsle Pasnuuare ucTHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE
CUCTEMBI U PacTBOpPBI, KOJUIOUIHbIE pacTBOPOB. OK 01
(bakTopbl UX pacTBOPHI U 2.ITpakTHKO-OpHEHTUPOBAHHEIE OK 02
YCTOWYMBOCTU | TpyOOIUCIIEPCHBIE CUCTEMBI | pacyeTHBIE 3aJaHUs Ha
Ha OCHOBE XUMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,
JKCIIEPUMEHTA UCIOJIb3yeMbl€ B OBITOBOM U
MIPOU3BOJICTBEHHON JESITENIHOCTH
YeJI0OBEKA.
5.2 | UccnenoBanue | MccnenoBath Gusuko- JlaGopartopHnast pabota OK 01
CBOICTB XUMHUYECKHE CBOMCTBA - [IpuroToBnenue
JMCIIEPCHBIX pa3IUYHBIX BUJOB pacTBOPOB;
cucTeM JMCIIEPCHBIX CUCTEM - HccnenoBanue
JMCIIEPCHBIX CUCTEM.
6 Pasnen 6. HccaenoBathb cTpoeHue u KonrtpoasHnas padora
Crtpoenue u CBOMCTBA OPraHM4YeCcKUX «CTpoeHue U CBOICTBA
CBOIICTBA BelllecTB OPraHU4YecKHUX BellecTB»
OpPraHMYecKuXx
BellleCTB
6.1 KnaccudumnupoBats 1. 3aga"us Ha cOCTaBJIEHUE OK 01
OpraHNUYeCKHe BEIeCTBa B Ha3BaHUI OpraHUYeCKUX
COOTBETCTBHUH C UX COEMHEHUH 110 TPUBHAIBLHON
CTPOCHHUEM WIN MEXyHapOIHOM
CHUCTEMaTHUYECKOM
Knaccudukanus HoMeriIatype.
cTpoeHye 1 2. 3ajjaHus Ha COCTaBJICHUE
HOMEHKIATYpa HOJIHBIX U COKPALEHHBIX
OpPraHUYECKUX CTPYKTYPHBIX GOpMYsI
- OpraHMYECKUX BEILECTB
OTZEIbHBIX KJIACCOB.
3. 3amauu Ha onpezeneHue
npocTeinien GopmMyIbl
OpraHUYeCcKON MOJIEKYJIBI,
UCXOJS U3 DJIEMEHTHOIO COCTaBa
(B %).
6.2 | CoiicTBa YcranaBinuBaTh 1. 3anaHus Ha cocTaBieHHE OK 01
OpraHUYEeCKUX 3aBHCUMOCTB (PU3UKO- YPaBHEHUN XUMUYECKUX OK 02
COEJIMHEHUI XMMHYECKHUX CBOICTB peaxkiuii ¢ yuacTueM




OpraHru4YCCKuUX BCIICCTB OT
CTPOCHHA MOJICKYIJI

OpraHUYeCcKHUX BEIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOEHUSI.

2. 3ajaHus Ha COCTaBJIEHHE
YPaBHEHUN XUMUYECKUX
peaKkuuil, HILTIOCTPUPYIOIIHUX
XUMHYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHMS
JAHHBIX PEaKUUd U
T€HETHYECKOMW CBSI3HU
OPraHUYeCKHUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacuerHsble 3a1aun 1Mo
YPaBHEHUSIM PEAKIIHN C
y4acCTHEM OpPTaHUYECKUX
BELIECTB.

4. JTabopatopHas pabota
«ITonyuenue >TrIIeHA U
V3Y4YEHHUE €r0 CBOKCTBY.

6.3 | Opranmueckne | OOOCHOBHIBATh 3HAYCHUE U [IpakTHKO-OpUEHTUPOBAHHBIE OK 01
BEILlECTBA B MIPUMEHEHHE OPTaHUYECKUX | 3a/J1aHMSI IO COCTABIICHUIO OK 02
JKU3HEICSITEIIbH | BEIIECTB B OBITOBOM U XHUMHYECKHUX PEaKIHH ¢
OCTH YeJIOBEKa. | MPOU3BOJICTBEHHOM y4acTHEM OpPTaHUYECKUX
[Ipou3BOACTBO U | AEATEIBHOCTH YEIOBEKA UX | BEIIECTB, HCHOJIB3YEMbIX JUISl UX
MIPUMEHEHHE (hMBUKO-XUMUIECKUMHU uaeHTU(UKAITUN B OBITY U
OpraHUYECKUX CBOMCTBaMU MPOMBIIITICHHOCTH
BEIECTB B
MIPOMBIIIIIIEHHOC
TH

7 Pasznen 7. HccaenoBarh cBOMCTBA
KayecTBeHHbIE | OpraHUYeCKUX U
peakuuu HEOpPraHu4ecKUX BellecTB
Oo0HApYy:KeHUs] | € UCMOJIb30BAHHEM
OPraHU4YecKNX | KauyecTBEHHBIX peaKkIuii
U
HEeOpraHu4ecK
HX BellecTB

7.1 | ObnapyxeHue Hccnenosats kauectBennole | JlabopaTtopHas pabora OK 01
HEOPraHWYeCKU | PeaKIuu HEOPraHUYECKUX 1. AHanuTUYECKUE PEeaKIINU
X KaTUOHOB U BEILIECTB katuoHOB [-VI rpyni;

QHUOHOB 2.AHANUTUYECKUE PEAKIINH

AQHUOHOB.

3.IIpakTuueckue 3ajaHus Ha
COCTaBJICHUE YPaBHEHUN peaKIui
oOHapy>XeHHsI aHUOHOB, B T.U. B

MOJIEKYJISIPHOM U MOHHOHU (opMax.




7.2 Uccnenosats kauectBennbie | 1. JlabopaTopHas pabora: OK 01
Oo6napyxeHue peaKIu OpraHudecKux KauecTBennsie peakuuu Ha
OpPraHUYeCKUX COCIMHEHUH OTJIEIbHBIX OT/ICJIbHBIE KJIACChl OPTaHUYECKHUX
BEILIECTB KJIacCOB BEILIECTB;
OTJICIIbHBIX KauecTBeHHBIN aHann3
KJIACCOB C OpraHuYeCcKUX COCJAMHEHUH 10
WCIIOJIb30BAHNE (G YHKIIMOHATBHBIM TPYIII
M 2.IlpakTudeckue 3aanus Ha
KaueCTBEHHBIX COCTaBJICHUE KaYECTBEHHBIX
peakuuit peakuuii oOHapyKEeHUsI
OPraHUYECKUX COCTUHECHU M.
1 IpuxaagHoit MoayJib
8 Paspean 8. 3amuTa keiica (c yuerom
Xumus B OueH“Bfl Th HocencTiu Oyayueil npogeccMoOHAIBLHOM
OBITOBOII U
ObITY U . NesiTeIbHOCTH)
N — NMPON3BOACTBEHHOI
oI AesITeILHOCTH Yell0BeKa ¢
MO3UIHIA IKOJIOTHYECKOM
NesiTeIbHOCTH
0e3onacHocTH
YyeJIOBEKA
8. | Xumus B ObiTy | OIIEHHBATH MTOCIIEACTBHS Keiic (¢ yuerom Oymymeit OK 01
u OBITOBOM U npodeccroHanbHON OK 02
MIPOU3BOJICTBE | MMPOU3BOJICTBEHHON nesitenbHOCTH) Bosmoxknbie Tembl | OK 04
HHOU NeITEIbHOCTH YEJIOBEKA C KEHCOB: OK 07
NEITENbHOCTH | IIO3UIMHA DKOJIOTHYECKOM 1. IToremnenue k1uMara u IIK 1.1
YeloBeKa 0e30MacHOCTH BBICBOOOKIEHUE Ta30BbIX
TUAPATOB CO JHA OKEaHA.
2. bynymue marepuansl 11t
MaIIMHOCTPOEHUS.
3. HoBble maTepuaisl aiis
COJIHEYHBIX OaTapeit.
4. JlexapcTBa Ha OCHOBE
pPaCTUTENBHBIX IPENApPATOB.
9. HNHTepnipeTupoBaTH 3ammTa npoekra (¢ yuerom
Pa3znen 9. XMMHUYECKHE NMPOoLecchl U Oynyumiei npogeccuoHaIbLHOM
HccaenoBanu | siBjienusi B onocgepe NesiTeJIbHOCTH)
eu
XUMHUYeCKH I
aHau3
00beKTOB
ouochepnbl
9.1 | OcHoBBI BBINOHATE NOTHBINA UK 1.JIaboparophas pabota «OcnoBsl | OK 01
1abopaTopHON | AKCIIEPUMEHTAIHLHOTO 71a060pPaTOPHOM MPAKTUKID. K 2.1
MPaKTUKH B HCCJIEIOBAHUS C 2.3aa4M Ha BHIYHCIICHUE
npodeccroHan | coOMI0AeHUEM MTPaBUII CPEIHEro 3HaYEHUs
bHBIX 0€30MmacHOTO 00paIIeHUS C HKCIIEPUMEHTAIIbHBIX TAHHBIX,
nabopaTtopusix | BEHIECTBAMU M JaOOPATOPHBIM | OTPEIIHOCTH.
obopynoBaHueM 3.IIpeacraBnenue pe3ynbTaToB
AKCIIEPUMEHTA B Pa3IMYHOMN
¢dopme (Tabnuua, rpaduk,)
9.2 | Xumuueckuii | MccnenoBath XUMHUECKUN 1.Tect «CBoiicTBa U cOCTaB OK 01
aHasu3 npoo cocTtaB Mpo0 BOJIbI BOJIBIY. OK 02




BOJEI

2.ITpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHE 3aJaHHsI HA COCTAB
BOJIbI U CTIOCOOBI BBIPAYKEHUS
KOHIICHTPALU{ U IIepecyeT
KOHLIEHTpauui (c
UCTIOJIb30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3.JJaGoparopnas pabora
Omnpenenenue pH Bojbl 1 ee
KHCJIOTHOCTH;

Ornpenenenue )KeCTKOCTH BOJIbI U
CHoco0bl ee YCTpaHEeHHUS!.

OK 07
I1IK 2.3

9.3

XUMHUYIEeCKHI
KOHTPOJIb
KadecTBa
MPOJYKTOB
NUTaHUS

HccnenoBarth XUMHUYECKUI
COCTaB HpOIIYKTOB IIMTAaHUA

1. Tect «Oprannueckue u
HEOpPraHNYECKUE BEIECTBA,
BXOJISIIIIME B COCTAB MIPOJIYKTOB
TTUTAHUSD.

2. [IpakTUKO-OPUCHTHPOBAHHBIE
3a/1aHus 110 KYJIMHApHOU
TEeMaTHKE.

3. JlTaboparopHnas pabota (Ha
BBIOOD):

— O0HapyXeHne HUTPaTOB B
MPOIYKTaX MMUTAHHUS,

— HccnenoBanue npoayKToB
MUTaHUS HAa HaJM4KE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYPT)
Ha HaJIM4YUe YTIeBOJ0B
(KpaxMmal, TJIFOK03a, caxapo3a).

OK 01
OK 02
OK 07
K 1.1

9.4

XUMUYECKUT
aHaju3 npoo
MTOYBbI

HccnenoBats XUuMHUECKUN
COCTaB IIPO0 MOYBBI

1.Tect no TemMe «XUMHYECKUI
COCTaB HEOPTaHUYECKUX U
OPraHUYeCKHUX yI0O0pECHHIN.
2.3ananue «B3anMocCBsI3b cocTaBa
MOYBKLI, TUII IIOYBEI U €€
Ha3HAYEHUS.

3.JIaboparopnas padota
Onpenenenue pH BogHOM
BBITSDKKH IOYBEI, €€ KUCIOTHOCTH
Y IIEJOYHOCTH.

OK 01
OK 02
OK 07
IIK 1.1

9.5

Hccnenosanne
00BEKTOB
orocdepbl

HccnenoBaTh XUMHAYECKHM
cocTaB 00BbEKTOB OHOCHhEpHI
Ha MpUMepe MPOTYKTOB
MUTAHMS, BOJIBI U TIOYBBI

3amnuTa npoeKTa

Bo3MoXHBIE TEMBI IPOEKTOB:
1. HccnenoBanue coctaBa
MUHEPATBLHOU BOJBI U
PEKOMEHIallUH 110 €€
HCIOJIb30BaHUIO.

2. Hccnenosanue
pa3pylIaoIIero AeMCTBUs
MPUPOJIHOI BOJIBI HA TIOYBY.

3. Hccnenosanue xauecTBa
HUTLEBOI BOJIBI.
4. Hccnenosanue mpod

BOJIOIIPOBOJHOM BOJIbI HA MPEIMET
YCTPaHEHHsI )KECTKOCTH.

OK 01
OK 02
OK 04
OK 07
K 2.1




5. VYcerpanenue xKeCcTKOCTH
BOJEI B CEIILCKOXO03AUCTBEHHON
JIESITEIILHOCTH.
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