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Pabouasg mnporpamma y4eOHOM IUCLUUILIMHBI «XUMHUA» pa3paboTaHa B
COOTBETCTBHH ¢ DepepanbHbIM roCyJapCTBEHHBIM 00pa30BATEIbHBIM CTaHIAPTOM
cpeaHero mpodeccuoHaabHOTO oOOpaszoBaHus 1o crnenuaibHocTH  19.02.11
TexHonoruss NPOAYKTOB NUTAHUS M3 PACTUTENIBHOIO ChIPbs, YTBEP>KIECHHOIO
[Ipukaszom MunucrepctBa obpa3oBanus u Hayku Poccun oT 18 mas 2022 r. Ne
341 , ®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 Poccum ot 12.08.2022 r. Ne 732), mpuMepHO#i nmporpaMmmoi
o01reo0pazoBareabHON y4eOHON MUCHUIUIMHBI XUMHUS, IS TpodeccHoHaIbHBIX
o0Opa3oBaTeIbHBIX OpraHu3anuu, PEKOMEHI0BaHHOM denepaibHBIM
roCy/1apCTBEHHBIM OIOI>)KETHBIM o0Opa3oBaTeIbHbIM YUpEXKJICHUEM
JOTIOJTHUTENIBHOTO  MpodecCUOHaIbHOro o0pa3oBaHus «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  oOpa3oBaHus  (IIMCBMO
JlemaprameHnTa roCy1apCTBEHHON IIOJINTUKU B chepe CpEIHETO
npodeccuoHaibHOr0  oOpa3oBaHus M TIpodecCHOHATBHOTO  OOyYeHHS
Munucrepcrsa npocsemenus Poccun ot 01.03.2023 r. Ne 05-592).

CocraBuTenu: mpenojaBared Kadeapbl 00I1Ieo0pa3oBaTeNIbHBIX JTUCIHUILIAH
INamenko 2.0., Hepsi6osa T.B.
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1. MACIOPT IPOT'PAMMBI YUEBHOHN JUCIHUILJINHBI XUMUS

1.1. Ob61acTh NpUMeHEHUs POrPaMMbI

[Iporpamma  y4eOHON  JUCHUIUIMHBI ~ SIBJISIETCS  YaCThlO  MPOTPAMMBI
MIOATOTOBKHU CIELMAIMCTOB cpeaHero 3BeHa B coorBeTcTBuu ¢ PI'OC CIIO mo
cnenpanbHOcTA. 19.02.11 TexHoJIOrMS NPOMYKTOB MHUTAHUS M3 PACTUTEIBHOTO
CBIPBA.

1.2. MecTo AMCUMIUIMHBI B CTPYKTYpe IPOrpaMMbl MOJATOTOBKH CIELHUATUCTOB
CpEIIHEro 3BeHa!

O61eo6pazoBaTenbHas TUCUUILIMHA «XUMUS» U3y4aeTcsl Ha yriayOiIeHHOM
ypoBHE B  oOmieoOpa3oBaTeilbHOM  IHMKJE€  Yy4eOHOro IUIlaHa  OCHOBHOM
npodeccuoHaabHOM  00pa3zoBarenbHONM TmporpamMmbl  cnenuanbHocT: 19.02.11
TexHonorus NpOAyKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPbS.

TpyaoeMKkocTh  TUCHUIUIMHBI ~ «XUMHS» Ha  YIUIYOJICGHHOM  ypOBHE
cocrapinsieT 142 yaca, u3 kotopeix 100 yacoB - 6a30BbIil MOaynb (7 pa3aenoB) u 42
yaca - OpUKIagHOM  Moaynab (2 paszgena), BKIIOYAKOIIMN  TPAKTHKO-
OpPUEHTUPOBAHHOE COZEPKaHNE KOHKPETHOM Npodeccuu Win CrenuaibHOCTH.

1.3. Hean u 3agaum JUCHMILUIMHBI — TPpeOGOBaHMsI K pe3yJbTaTaM OCBOEHUS
JUCIHUIIINHDI
1.3.1. llean v 3aga4y TUCHUATLIMHBI

Heau: dbopmupoBaHHe y CTYIEHTOB XMMHYECKOW COCTABIISIIOUIEH €CTECTBEHHO-
HAy4YHOW KapTHHBI MHUpPAa KAaK OCHOBBI MPUHATHS PEIUICHUI B XU3HEHHBIX U
IPOU3BOJCTBEHHBIX CUTYalIUsSIX, OTBETCTBEHHOI'O MOBEJACHUS B PUPOJHOM Cperie.

3agayu: 1) copMupoBaTh TMOHMMAaHHE 3aKOHOMEPHOCTEH  MPOTEKAHMS
XUMHUYECKUX MPOLECCOB U SBICHUU B OKPYXKAIOWIEH Cpele, LEIOCTHON HAay4YHOU
KapTUHBI MHUPA, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS MPOBOJUTH PACUYETHI IO XUMUUYECKUM (POPMYIIaM U
YpaBHEHHSIM XHUMHUYECKHX pEakluil, IUIaHUpOBaTb W HHTEPIPETUPOBATH
PEe3yAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmMupoBaTh HaBBIKH MPOBECHUS XUMUIECKUX IKCTIEPUMEHTAIBHBIX
MCCJIEIOBAHMN C COOTIOICHUEM TPABIII O€30MaCHOTO OOPAIICHHSI C BEIIECTBAMH H
1a00paTOpPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS aHAJTU3UPOBATh, OLICHUBATH, IPOBEPATH HA JOCTOBEPHOCTH U
00001maTh HHOOPMAITUIO XUMUYECKOTO XapaKTepa U3 pa3InIHbIX HICTOYHUKOB;

5) chopmupoBaTh YMEHUSI TPOTHO3UPOBATH TTOCIECTBUS CBOCH JEATEIHPHOCTH U
XUMUYECKUX MPUPOAHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIECCOB;

6) cdhopMHpOBaTH TOHUMAHUE 3HAYUMOCTH JTOCTH)KEHUM XUMUUECKOU HAYKU U
TEXHOJIOTUH JIJIsl pa3BUTHUSI COLMATILHOM U MMPOU3BOJICTBEHHOM cdep.



1.3.2. llnanupyembie pe3yabTAThI 0CBOeHHMS 0011e00pa30BaTeJbHON JMCUMILVINHBI B cooTBeTcTBHUM ¢ PI'OC CIIO

u Ha ocHOBe PI'OC COO

Koa n
HauMMeHOBaHHe
(popmupyembIx
KOMIIeTEeHIIUH

Ilnanupyembie pe3yJibTATbl OCBOCHUS AW CIUIIIUHBI

OO01mue

JucuMnianHapHbie

OK 01.

Br16upaTh ciocoObl
pereHus 3a1a4
npohecCUOHATBHON
JESATEIbHOCTH
IMPUMCEHUTECIIBHO K
Pa3INIHBIM KOHTCKCTaM

JIP 05 B wactu TpyJOBOTO BOCITUTAHUS:

- TOTOBHOCTH K TpYyHdy, OCO3HAaHHWE IIEHHOCTH MacTepCTBa,
Tpya0JiIooue;

- TOTOBHOCTh K AaKTHBHOH JEATEIbHOCTH TEXHOJIOTHYECKOM U
COIMAJIBHOW  HAaIMpaBJIEHHOCTH, CHOCOOHOCTD WHUIUUPOBAT,

TUIAHUPOBATH M CAMOCTOSTEIIEHO BBITTOHATH TaKYIO JICSITCILHOCTD;
- HHTEpEC K Pa3InIHBIM cepaM MpohecCHOHATBHOM IS TSIILHOCTH,
OBnajeHne  yHHBEPCATbHBIMU YI4COHBIMU TI03HABATEIHLHBIMH
NEUCTBUSIMU:
MP 01 a) 6a30oBbI€ JOTHYECKUE ACHCTBUSA:
- CaMOCTOSITETIbHO (OPMYIMPOBATh M aKTyalM3UPOBATH MPOOIEMY,
paccMaTpuBaTh €e BCECTOPOHHE;
- YCTaHaBIIMBATh CYIIECTBCHHBIH MPH3HAK WJIM OCHOBAaHUS IS
CpaBHEHUS, Kilaccuukauu u 0000IIeHNUS;
- ONpENEIATH eI IeSTSILHOCTH, 33/1aBaTh MapaMeTPhl U KPUTCPUH
WX JOCTHIKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M ITPOTHBOPEUHS B pACCMaTPUBAEMBIX
SIBIICHUSIX;
- BHOCHTh KOPPEKTHUBBI B JCSTEIBHOCTh, OLICHMBATH COOTBETCTBHE
PE3yIbTATOB IIEJISIM, OIICHUBATh PUCKH MOCIIEACTBHI CSTEILHOCTH;
- pa3BUBaTh KPEAaTHBHOE MBIILICHHE MPU PEHICHUU >KU3HCHHBIX
npobiaem
JIP 07 6) 6a30Bble Hccnea0BaTEIbCKUE ICHCTBUS:
- BJaJIeTh HAaBBIKAMHU Y4e€OHO-HCCIEIOBATEIbCKOW U MPOEKTHOM

I1P6 2 BnageTh CUCTEMOM XUMHUUYECKUX 3HAHUH,
KOTOpasi BKIIFOYACT: OCHOBOIIOIATAIOIIHE
MOHSTHS (XUMHYECKUAN JIEMEHT, aToM,
3JIEKTPOHHAs 000JI04Ka aToma, s-, p-, d-
AJIEKTPOHHBIC OPOUTAIIN aTOMOB, HOH,
MOJICKYJIa, BaJICHTHOCT,
AIIEKTPOOTPHUIIATEILHOCTD, CTCTICHb OKUCIICHHSI,
XHUMHYECKask CBSI3b, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIA 00BEM, YIIICPOHBIN CKEJIET,
GbyHKIMOHAIbHAS TPYIIA, paguKal, U30MepHs,
M30MEpPbl, TOMOJIOTUYECKHUM Psifl, TOMOJIOTH,
YIJIEBOJAOPOIbI, KUCIOPOI- U a30TCOIEPIKaIIIHe
coelMHEeHusl, ONOJIOTUYECKN aKTUBHBIE
BemiecTBa (yriaeBOIbl, KUPHI, OCIKH ), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSTUHEHMUS,
KPUCTAJIMYECKas PelieTKa, TUITbl XUMHUUECKUX
peaxiuil (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE,
9K30-U DHJOTEPMUUECKHE, PEAKIIUH HOHHOTO
oOMeHa), pacTBOP, ICKTPOJIUTHI,
HEAIIEKTPOJIUTBIL, AIEKTPOIUTHUECKAS
JUCCOLIUAIINS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XUMHUYECKOM peakliiu, XHMUYECKOe
paBHOBECHE), TEOPHH U 3aKOHBI (TEOpUS




ACATCIBbHOCTH, HABBIKAMHU pa3peIJ_ICHI/I$I HpO6HeM

- BBIABJIATH HquHHHO-CHeI[CTBeHHBIG CBA3U H aKTyaJII/ISI/IPOBaTb
3a;[aqy, BbBIABUI'AaTh T I/IHOTe3y ce peI_HeHI/ISI, HaXOIUThb aprMeHTbI JUIA
JIOKa3aTeIbCTBA CBOMX YTBEPXKJICHUW, 3a/JaBaTh TapaMeTpbl U
KPUTEpUH PELICHN,

- aHaJII/I3I/IpOBaTI) HOJIy‘-IeHHI)IG B X0I€ pGIHGHI/Iﬂ 3a1a4u pe3y.]'II)TaTI)I,
KpI/ITI/I‘-IeCKI/I OILICHUBATH nux IIOCTOBepHOCTB, HpOFHOBI/IPOBaTI)
N3MCHCHHC B HOBBIX YCJIOBI/UIX;

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

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

- BbIIBUI'aThb HOBBIC HJICH, npe):[naraTL OpI/IFI/IHaJ'II)HI)IG IIoaAXO0abl M
peIHeHI/ISI; CHOCO6HOCTB X MHUCIIOJIB30BAHUSA B HOSHaBaTeHBHOﬁ 158
COIMAJIBHOW MPAKTUKE

XUMHUYECKOTO CTPOEHUS OPraHUYECKUX BELIECTB
A.M. ByrnepoBa, Teopust 3NEKTPOIUTUYECKON
JIMCCOLMalry, epuoanyeckuil 3akon .M.
MenpneneeBa, 3aKOH COXpaHEHUS] Macchl),
3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMHUH,
(aKTOJIOrMUECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIy4eHUHU U 0€3011aCHOM
MCII0JIb30BAHNHU BaXKHEMIINX HEOPraHUYECKUX U
OpraHNYECKUX BEIIECTB B OBITY U MPAKTUYECKON
JIeSITEIbHOCTH YEJIOBEKa,

- YMETb BBISBIIATH XapaKTEePHbIE PU3HAKU U U
B3aMMOCBSI3b U3yYEHHBIX MOHATUHN, TPUMEHSATh
COOTBETCTBYIOIINE MOHSATHS MPU OMHUCAHUI
CTPOEHUS U CBOMCTB B3aUMOCBS3b N3yUYEHHBIX
MOHITHH, TPUMEHSITh COOTBETCTBYIOIIHE
MOHSTHSI IPU ONUCAHUU CTPOEHUS U CBOMCTB
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB U UX
IIPEBPAILCHUI; BBISBIISATH B3aUMOCBSA3b
XUMUYECKHX 3HAHUM C MOHATUIMU U
MIPEACTABJICHUAMU JPYTHUX
€CTECTBEHHOHAYUYHBIX ITPEAMETOB;

I[IP6 3 yMeTp HCMOIB30BaTh HAWUMEHOBAHUS
XUMUYECKUX COCAUHEHUN  MEXKIYyHapOJIHOTO
COI03a TEOPETHYECKON U NMPUKIAJTHOW XUMHHU U
TPUBHUAJIbHBIE HA3BaHUs BAXKHEWILMX BEILIECTB

(aTMNIeH,  aleTWIeH,  TJIMIICPHH, deHnon,
dopmanbIeru, YKCyCHas KHCJIOTa, TIIUIHH,
yrapHblii Ta3, YIrJIEKUCIbI Tra3, amMMHak,
raiieHas ~ U3BECTh,  HEralieHas  H3BECTh,

MUTHEBAs COJIa U JPYTUX), COCTABIATH (DOPMYIIBI
HEOPraHMYECKUX M OPraHUYECKUX BEILECTB,
YpaBHEHUS XUMHUYECKUX peaKluid, OOBSICHATh UX
CMBICII, MOATBEPIK/IATh XapaKTepHbIE




XUMHUYECKHE CBOICTBA BELIECTB
COOTBETCTBYIOIIUMU SKCIIEPUMEHTAMU u
3alMCAMU YPABHEHHN XUMUYECKUX PEAKLIN;
YMETh YCTaHABJIMBATH MPUHAJICKHOCTh
M3YYEHHBIX HEOPTAHUYECKUX U OPraHUYECKUX
BEILIECTB K ONPEICIICHHBIM KJIacCaM U rpyIiamM
COCMHEHUH, XapaKTepru30BaTh UX COCTaB U

- BAOKHEHIIME CBOMCTBA; OIPEIETATh BUIBI
XUMUYECKUX CBsi3eld (KOBAJICHTHAs, HOHHAs,
MeTaJuIMJecKas, BOJIOPOJIHAS), THUIIBI
KPUCTAJUTMYECKHUX pemieTox BEIIECTB;
KJIaCCU(PHUITMPOBATh XUMHUUECKHUE PEAKITUH;

- chopmupoBaTh MPEeCTABICHHUS: 0
XUMHAYECKOU COCTAaBJISIIONIEH
€CTECTBEHHOHAyYHOW KApTUHBI MHpPA, POJIHU
XUMUW B TIO3HAHUW SIBJICHUN TPUPOIBI, B
GOpPMHUPOBAHWHM  MBINIUICHUS W KYJIbTYPhI
JUYHOCTH, €€ (PYHKUIMOHAIbHON TI'PaMOTHOCTH,
HEOOXOIUMOM JUIsl pelIeHHus MNPaKTUYECKUX
3aJady = M DKOJIOTUYECKH  0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3J0pPOBBIO M IPHUPOIAHOMN
cpene;

ITPG 4 ymeTh NPOBOAUTH PACUYETHI IO
XUMHYECKUM (popMyraM U ypaBHEHUSIM
XUMUYECKUX PEAKLIUN C UCIIOJIb30BAHUEM
bu3nYeCKUX BETUYHNH, XapaKTePU3YIOIIHUX
BEILIECTBA C KOJIMYECTBEHHON CTOPOHBI: MACCHI,
obbeMa (HOpMasbHbIC YCIOBHS) Ta30B,
KOJIMYECTBA BELIECTBA; UCIIOIb30BAThH
CHUCTEMHbIE XMMUYECKUE 3HAHUS JIs1 IPUHATUSA
pelIeHUI B KOHKPETHBIX KU3HEHHBIX
CUTYALUSX, CBSI3aHHBIX C BEUIECTBAMHU U UX
MIPUMEHEHUEM




OK 02.
Hcnonws3oBarts
COBpPEMEHHBIE CPEJICTBA
MOWCKA, aHAJIN3a U
WHTEPIpPETAINN
nHpOpMAINU U
MH(POPMAITMOHHEIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodeccuoHaIbHOM
JEATEINbHOCTH

B 06nactu eHHOCTH HAYYHOTO MO3HAHUS:

JIP 04 chopMupOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH H
OOIIECTBEHHON TPAKTHKH, OCHOBAHHOTO Ha JUAJIOTE KYIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJIMKYJIBTYPHOM ~ MHUPE;  COBEPIICHCTBOBAHHE  SI3BIKOBOH U
YUTATEILCKON KyJIbTYphl KaK CpEJICTBA B3aUMOJICHCTBUS MEXIY

JIOABMM M TIO3HAHUS MHUpPA; OCO3HAHUE LIEHHOCTH HAay4yHOU
NESITEIbHOCTH ~ TOTOBHOCTh  OCYLIECTBJISTH  MPOEKTHYID U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE
OBnaneHue  yHUBEpPCAIbHBIMH  Y4eOHBIMM  TO3HaBaTEJIbHBIMU
JICACTBUSMU:

MP 04 B) pabota ¢ uHpopmauei:

- BIIAJIETh HaBbIKaMU TIOJTyYSHHUS UHpOpMAIUA u3
HMCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITEJILHO

OCYIIIECTBIISATh TIOWCK, aHAJIHM3, CHCTEMATH3aI[UI0 W WHTEPIIPETALHIO
WH(OPMAIMH PA3THIHBIX BUIO0B U (HOPM TTPEICTABICHUS

- co3laBaTh TEKCTHI B pa3IMYHBIX (opMarax C y4eTOM Ha3HAUYCHUS
WH(pOpMAIIUK | TIEIEBOW ayTUTOPHUH, BHIOUpas ONTUMAILHYIO (hopMy
MPEJCTAaBICHHUS U BU3yaTH3aIlHN;

- OIICHUBATh JIOCTOBEPHOCTb,
nHpopManuu, ee COOTBETCTBHUE
MOPaIBHO-3THYECKUM HOpMaM

- HCIIOJIL30BATh CPEACTBAa NHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH

KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 33124 C
coOIrOICHHEM TPpeOOBaHUIT SPrOHOMHKH, TEXHUKH 0€30TIaCHOCTH,
TUTHUEHBI, PECYpCOCOCPEKEHUS, IPABOBBIX U 3TUYECKUX HOPM, HOPM
HH(pOPMAITMOHHOM

0€30I1aCHOCTH

- BJIQJICTh HABBIKAMU PACIIO3HABAHMS U 3aIIUTHI HHPOPMAIIHH,
nH(OPMAIMOHHON 0€30MaCHOCTH TUYHOCTH;

JIETUTUMHOCTD
IIpaBOBBIM n

I[IP6 3 yMmerp mJIAaHUPOBATH M  BBINIOJIHSTH
XUMHYECKUAN OKCIIEPUMEHT  (TIpeBpaIlcHuUs
OpraHMYeCKUX  BEUISCTB MpPH  HArpeBaHUH,
MOJY4YCHHE OSTUJICHA W HM3Yy4eHHUE ero CBOWCTB,
KaueCTBCHHBIC PEAKIIMH Ha aJbICTHIBI, Kpaxmal,
YKCYCHYIO KHCIIOTY; JEHATypamusi OCJIIKOB TMpH|
HarpeBaHWM, IIBETHBIE  pEaKIUd  OCIKOB
MIPOBOJIHTH

peakuu HOHHOTO OOMEHa, OIpeNeNsTb Cpemdy
BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUHM HA
cyabgar-, kapOOHAT- U XJIOPUA-aHUOHBI, HAQ
KaTHOH aMMOHUS, PeIlaTh JKCIEPUMCHTAIHHBIC
3amauu o Temam "Metamel" u "Hemetamibr") B
COOTBETCTBUU c MpaBUJIaMHU TEXHUKH|
0€30TacCHOCTH TIPU OOpAIlEeHNU C BEIIECTBAMH U
1a00paTOPHBIM 00OPYIOBAHMEM; TIPEJICTABIIATH
pe3yabTaThl  XHMHYECKOTO  OKCIEPHUMEHTa B
dbopMe 3amucu ypaBHEHHMH COOTBETCTBYIOLIUX|
peakiuii U1 (GOpMyIUPOBaTh BBIBOJBI Ha OCHOBE
ATHX PE3yIbTATOB;

[IP6 6 yMerTp aHAIM3UPOBATH XUMHYECKYIO
uHpOpMaLlMIO,  TOJY4aeMylo U3  Pa3HbIX
MCTOYHUKOB (CpelICTB MaccoBoil mH(popMalnuwy,
ceTh HTEpHET U apyrue);

[1P6 4 BimageTs OCHOBHBIMU METOIAMU

HAy4YHOTO MO3HAHUS BEUIECTB U XUMHUECKUX
sBJICHUH (HaOJII0/IcHUE, H3MEPCHHE,
HKCIEPUMEHT, MOJICTTMPOBAHKE); YMETh
MIPOBOAMTH PACUETHI 10 XUMUYECKUM (opMyrIam
U YpaBHEHHSIM XUMUYECKUX PEAKIIHH C
UCIO0JIb30BaHNEM (U3NYECKUX BEITUYHH,
XapaKTEepPHU3YIOIINX BEIIECTBA C

KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa




HOPMaJIbHBIE YCIIOBHSI) Ta30B, KOJIUYECTBA
BEILIECTBA; UCIOJIb30BaTh CUCTEMHbBIE
XUMHWYECKUE 3HAHUS JUIS IPUHATHS PEIICHUN B
KOHKPETHBIX )KU3HCHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM

OK 04.

D PexTHBHO
B3aUMO/ICHCTBO BAaTh U
paboTath B KOJUIEKTHBE U
KOMaHjie

- T'OTOBHOCTbH K CaMOpPAa3BUTHIO, CaMOCTOATCIBbHOCTH n
CaMOOIIPENIEIICHUIO;
MP 03 OsnageHue  HaBblKaMH  y4eOHO-HCCIIENOBATENLCKOH,

MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

OBnaneHne yHUBEPCATbHBIMH KOMMYHUKATUBHBIMU JIEHCTBUSIMU:
JIP 07 6) coBMecTHas ACSITEIIBHOCTD:
- TOHUMAaTh ¥ UCIOJIb30BATh
WHIMBHUIYATBHOW paObOTHI;

- TPUHUMATH I COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJAMHUPOBATH JEHCTBUSI 1O €€ JOCTH)KEHHUIO: COCTAaBJATH ITUTaH
JNEUCTBUM, pacHpeneisTh poJM C Y4€TOM MHEHUH YYaCTHHKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJMHUPOBATh U BBINOJHATH PabOTy B YCIOBUSAX pPEaAbHOTO,
BHUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

OCYHIECTBJIATh MO3UTHBHOE CTPATETHYECKOE TOBEACHHE B
Pa3IUYHBIX CUTYalUsIX, MPOSBISTH TBOPUECTBO U BOOOpakeHue, ObITh
VHHULIMATUBHBIM

OBnageHue yHUBEPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSIMU:

MP 02 r) npunsTHE CEOS M IPYTUX JIFOJICH:

- IPUHUMATh MOTHBBI M ApPryMEHTHl APYTHUX JIIOACH MpU aHaauze
pe3ynbTaTOB AEATEIBHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO APYTUX JIOACH Ha OMINOKH;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBEKa

MpEUMYIIECTBA KOMAaHAHOM U

I1P6 3 ymeTh MIaHUPOBATh U BBIIIOJIHSTH
XUMHUYCCKHHA IKCIIEPUMEHT (IIPEBPAIICHUS
OpraHMYECKUX BEIECTB IIPH HArPEBaHUH,
MOJIy4Y€HUE 3TUJIEHA U U3YYEHHUE €ro CBOICTB,
KayeCTBEHHbIE PEAKIINY Ha albJETU/bI,
KpaxMmaJ, YKCYCHYIO KHCIIOTY; AeHaTypalus
O€NIKOB MpU HarpeBaHUU, LIBETHBIE PEAKLIUU
OEJKOB; TIPOBOIUTH PEAKIIU HOHHOTO OOMEHa,
OTPENENATh Cpely BOJHBIX PaCTBOPOB,
KaueCTBEHHBIC PEaKIINK Ha CyJbdaT-, KapOoHaT-
U XJIOpUJ-aHUOHBI, HA KATHOH aMMOHUS;

[1P6 5 pemiaTh 3KCIepUMEHTAIbHbIE 331a4H 110
temaM "Merambl" u "Hemeramns" B
COOTBETCTBUU C MPaBUIAMH TEXHUKHU
0€30TacCHOCTH MPU 0OpaIEHUH C BEIIECTBAMHU U
1a00paTOPHBIM 000PYI0OBAHUEM; TPEICTABIIATH
pe3yabTaThl XUMHUYECKOTO SKCIIEPUMEHTA B
dbopMe 3amnrcu ypaBHEHHI COOTBETCTBYIOIINX
peakiuii 1 GOpMyIHPOBATH BHIBOIBI HA OCHOBE
ATHUX PE3y/IbTaTOB

OK 07.
CozeiicTBOBaTH
COXpaHEHUIO
OKpYKarollen cpebl,
pecypcocOepex eHHIO,

JIP 14 B o0nacti 3KOJI0OTMYECKOTO BOCIIUTAHUA
- c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KyJIbTYPHI, IOHHMMaHHE
BIUSHHUSA  COI[MAIbHO-DKOHOMHYECKHUX IIPOLIECCOB HAa COCTOSHHE

HpPIpO,Z[HOfI 1 COLIMAJIbHOM Cpe€abl, OCO3HAHUC r00aJIbHOTO XapakTepa
OKOJIOTHYCCKHUX HpO6J'IeM;

[1P6 1 chopMupoBaTh MPEACTABICHUSA: O
XUMHAYECKOU COCTAaBJIIONIEH
€CTECTBEHHOHAYYHOW KApTUHBI MHUpPa, POIU

XUMHHA B TIO3HAHUU SBJICHUM npupoanl, B

(GOpMHUpPOBAHUN  MBIIUIEHUS U KYJBTYPHI




IIPUMEHSTH 3HaHUsI 00
M3MEHEHHUH KIIMMAaTa,
MPUHLIUIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ GEeKTUBHO JCHCTBOBATH
B UPE3BbIYaNHBIX
CUTYaIHsX

- IUIAHUPOBAHHME M OCYLIECTBIICHUE JICUCTBUN B OKPYKAIOLIEH Cpele
Ha OCHOBE 3HAHUS LEJIEd YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA;
AKTUBHOE HEINPUATHE [CUCTBUMA, NPUHOCALIMX BpPEd OKpYKaroleu

cpere;

- YMEHUE NPOrHO3MpOBaThb HEONArONpPUATHBIE SKOJIOTMYECKUE
IIOCJIEACTBUSA IPEAIIPUHUMAEMBIX IEHCTBUM, IPEIOTBPAILATh HX;

- pacumpeHue OIIbITA JIeATEIbHOCTH JKOJIOTUYECKOU
HaIlpaBJICHHOCTH;

MP 03 oBnajseHne HaBbIKAMH Y4EOHO-NCCIIEI0BATENBCKON, TPOEKTHOM
M COIIMAJIbHOM ACATSIBHOCTH,

JUYHOCTH, €€ (PyHKIMOHATBHOW T'PaMOTHOCTH,
HEOOXOIUMOM JUIsl pelIeHHs IPaKTUYECKUX

3aJa4 = M DKOJIOTMYECKM  OOOCHOBAHHOI'O
OTHOILLIEHHSI K CBOEMY 3J0POBBIO M NPHUPOJHOMU
cperne;

ITP6 5 ymeTs cobmtonarh npasuia
9KOJIOTUYECKHU 11€71eCO00Pa3HOTO MOBEICHUS B
OBITY M TPYIOBOM JESATEIHLHOCTH B LIEJIAX
COXPAHEHUS CBOETO 370POBbS U OKPYKAIOLIEH
MIPUPOIHOM CPEJIbl; YIUTHIBATh ONIACHOCTH
BOSI[GfICTBHSI Ha JXUBBIC OPraHU3Mbl
ONPCACIICHHBIX BCIICCTB, IOHUMAA CMBICIT
MoKa3aressi NpeaeIbHON JOMYCTUMOMN
KOHIOCHTpAauH

[IK 2.2. OcymiecTBasTh
TEXHOJIOTHYECKOE
obecrnievyeHre mpoIeccoB
XpaHEeHHs ¥ TIEpepadOTKH
3€pHA U CEMSIH.

JIP 09. 'oTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC
caM000pa30BaHUI0, Ha MPOTSHKCHUN BCEH JKU3HH, CO3HATEITBHOE
OTHOIIICHHE K HEITPEPHIBHOMY 00Pa30BAHMIO KaK YCIOBHIO YCIIEITHON
npodecCHOHANTBHOM U 00IIECTBEHHOM JIEATETLHOCTH.

JIP 13. Oco3nanHbIN BEIOOp Oyayiiel nmpodeccuu u BO3MOKHOCTEH
peanu3anuu COOCTBEHHBIX KU3HEHHBIX TIJIAHOB; OTHOIIIEHUE K
npoheCcCHOHANTBHOM JIEATETLHOCTH KaK BO3MOKHOCTH y4acTHs B
pelIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
00IIIeHAIIMOHATIBHBIX MTPOOJIEM.

MP 01. YMeHue caMoCTOSITENBHO ONPEACTATh SN AEATeIbHOCTH U
COCTABJIATh TUIAHBI JEATEILHOCTH; CAMOCTOSATEILHO OCYIIECTBIIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JICATEIbHOCTD; UCIIOJIH30BATh BCE
BO3MOXHBIE PECYPCHI [T TOCTHKEHUS MTOCTABIICHHBIX LIeTICH U
pealn3alyy IIaHOB JIESTEIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATEeruu B
Pa3IUYHBIX CUTYaIUAX

IT1P6 1 ChopmMupoBaHHOCTH MPEACTABICHHH O
MECTE XMMHUHU B COBPEMEHHOM HAYYHOUN KapTHUHE
MHpa; TOHUMAHUE POJTU XUMHH B
dhopMupOBaHUH KPYro3opa U QyHKIIMOHATBHON
rPaMOTHOCTH YEJIOBEKA JUISl PEIICHUS
MIPAaKTUYECKUX 3a]a4;

[1P6 3 Biamenrie OCHOBHBIMU METOIaMU
Hay4HOI'O MO3HAHUS, UCIOJIb3YEMBIMU B XUMHUH:
HaOJI0ICHIE, ONTMCaHEe, U3MEpPEHUE,
AKCIIEPUMEHT; YMEHUE 00pabaThIBaTh,
O0O0BSACHATD PE3YNbTATHI MPOBEACHHBIX ONIBITOB U
JIeJIaTh BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH
MIPUMEHATh METO/IbI IO3HAHUS TIPU PELICHUN
MPaKTUYECKUX 33]1aY;

I1P6 5 Bnaaenue npaBuiamMu TEXHUKH
0€30MMacHOCTH P UCTIOIH30BAHUH XUMHUYECKUX
BEILIECTB;

IIK 3.1. IIpoBoanTh
OpraHu3alMOHHO-

JIP 09. 'oTOBHOCTB U CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE
caM000pa30BaHUI0, Ha MPOTSHKEHUU BCEH XKU3HH; CO3HATEILHOE

ITP6 1 ChopmMHpPOBaHHOCTH MPEACTaBIECHUH O
MeCTe XMMUU B COBPEMEHHON HAyYHOU KapTUHE




TEeXHUYECCKUE
MEPOTIPUSATHS IS
obecrieueHHs
1a60pPaTOPHOTO KOHTPOJIS
KadyecTBa U 0€30TIaCHOCTH
CBIPbsI, OTy(haObpHKaTOB
Y TOTOBOM IIPOJYKLIUHU B
nporiecce MpOu3BOJICTBA
MPOJIyKTOB MUTAHUS W3
PacTUTEILHOTO CBHIPHSI.

OTHOIIICHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIICITHON
npodeccHoOHAIBHOM 1 00IIECTBEHHON ACSITEILHOCTH.

JIP 13. Oco3HaHHBIH BEIOOP Oyaymieit mpodeccuu 1 BO3MOKHOCTEH
peanu3aiiyi cOOCTBEHHBIX )KU3HEHHBIX IJIAHOB; OTHOIICHUE K
mpo(heCCHOHALHON JIEATEIIbHOCTH KaK BO3MOYXKHOCTH Y4acTHs B
PCIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
0O0IIEHAIMOHATIBHBIX TIPOOJIEM.

MP 03. Bnajienre HaBbIKaMH IMO3HABATEIBLHOM, YI€OHO-
HCCIIEI0BATEIILCKOM U TIPOCKTHOM JeSITeIbHOCTH, HABBIKAMHU
paspereHus mpoOiieM; CoCOOHOCTh U TOTOBHOCTb K
CaMOCTOSTEIILHOMY ITOUCKY METOIOB PEIICHHUS MPAKTHUSCKUX 3a71a4,
MPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUS. B CO3/[aHUN HOBO# Oa3bl
MaTepHAIbHOW KYJIbTYpPbI, B PEIIEHHH TTT00ATBHBIX MPOOIeM
YCTOMYNBOTO Pa3BUTHSI YCIIOBEUECTBA

MUpa; MOHUMaHUE POJIU XUMUU B
(dbopMUpOBaHUH KPYro30pa U GyHKIIHMOHATHHON
IPaMOTHOCTHU YEJIOBEKA ISl PEIICHUS
MPAKTHUYCCKUX 33129,

[1P6 3 Bnagenrie OCHOBHBIMU METOAaMH
HAy4YHOTO TIO3HAHUS, UCTIOIH3yEMbIMHU B XUMUU:
HaOJro/IeHNe, ONIMCaHue, U3MEPEHNE,
AKCIEPUMEHT; yMEHHE 00pabaThIBaTh,
O0O0BSCHATDH PE3YNIBTATHI IIPOBEACHHBIX OTIBITOB H
JICJIaTh BBIBOJIBI; TOTOBHOCTH M CITIOCOOHOCTH
MIPUMEHSITh METO/IbI IO3HAHUS TIPH PEIIICHUN
MPAKTHUYCCKUX 337129,

ITP6 6 ChopmMupoBaHHOCTH COOCTBEHHOM
MTO3UIUH 110 OTHOIIICHUIO K XUMUYECKON
nH(GOpPMAIINH, TIOTYyIaeMON U3 Pa3HBIX
HUCTOYHUKOB

[IK 3.2. TIpoBoauTth
nabopaToOpHBIC
HCCIIEIOBAHUS KauecTBa U
0€30TMaCHOCTH CBIPBA,
noyhaOpuKaToB
FOTOBOM MPOAYKIINU B
IpolLecce MpoU3BOACTBA
MPOJIYKTOB MUTAHUS U3
PaCTUTETBHOTO ChIPbSL.

JIP 09. 'oToBHOCTH M CTOCOOHOCTH K 00pa30BaHHIO, B TOM UHCIIC
caM000pa30BaHMIO, HA MPOTSKEHUHU BCEH KU3HH, CO3HATEIHLHOE
OTHOIIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCIICIITHON
npohecCHOHANTBHON U 00IIIECTBEHHOM IeATeTLHOCTH.

JIP 13. Oco3HanHbBIN BEIOOP OyayIiei mpodecCuu 1 BOZMOKHOCTEH
peanu3anuu COOCTBEHHBIX KU3HEHHBIX TIJIAHOB; OTHOIIIEHUE K
poheCcCHOHANTBHOM JIEATETLHOCTH KaK BO3MOXKHOCTH y4acTHs B
pelIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
00IIIeHAIIMOHATBHBIX MTPOOJIEM.

MP 01. YMeHue caMoCTOSTENBHO ONPEAEATh eI ACATEIbHOCTU U
COCTABIISATH IUIAHBI JICATEIBHOCTH; CAMOCTOATEIBHO OCYIIECTBIIATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JICATECIbHOCTD; UCIIOJIH30BaTh BCE
BO3MOXHBIE PECYPCHI ISl TOCTHKEHUS [TOCTABIICHHBIX LIeTIeH U
pealin3alyy MIaHOB e TENIbHOCTH; BHIOMPATh YCIEIIHbIE CTPATETUU B
Pa3IUYHBIX CUTYaIUAX

IT1P6 1 ChopmMupoBaHHOCTH MPEACTABICHHH O
MECTE€ XUMHUHU B COBPEMEHHOW HAyYHOU KapTHUHE
MUpa; MOHUMaHUE POJIU XUMUU B
dhopMupOBaHUH KPYro3opa U GyHKIIMOHATBHON
rPaMOTHOCTH YEJIOBEKA JJISl PEIICHUS
MPAKTUYECKUX 33/1a4;

[1P6 3 Biamenre OCHOBHBIMU METOIaMU
HAy4YHOTO MO3HAHUS, UCTIOIb3yEMbIMU B XUMUU:
HaOJI0IeHNEe, ONTUCAaHKE, U3MEpPEHUE,
AKCIIEPUMEHT; YMEHUE 00pabaThIBaTh,
00BSACHATH PE3YNbTATHI MPOBEACHHBIX OTIBITOB U
JIeJIaTh BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTD
MPUMEHSITh METO/IbI IO3HAHUS MIPU PEIICHUN
MPAKTUYECKUX 3aa4;

I1P6 5 Bnaaenue npaBuiamMu TEXHUKH
0€30MMacHOCTH MPH UCTIOIH30BAHUH XUMHUECKHUX
BEIIECTB;




2. CTPYKTYPA U COAEP)KAHUE YUYUEBHOHN JUCIUIIJINHBI

2.1. O0beM yueOHOM TMCHUNJIMHBI M BUbI Y4eOHO padoThl

Bup yyeOHol padoThI

O0BeM B yacax

O6Bbem 00pa3oBaTe/IbHOM NPOrPaAMMBbI AUCHHUILIHHBI 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
(copepskaHune NPUKIJIATHOTO MOTYJISA)

TEOpEeTHYECKOe 00yUueHre 8
PAKTUYECKUE 3aHSITHS

1abopaToOpHBIC 3aHATHS 12
WHJIMBHUIYaJbHBIN TTPOCKT 22

CamocrosiTeqibHas padora

Hroroas arrecranus B hopme nuddepeHImpoBaHHOTO 3a4eTa — 2 CEMECTP




2.2. TemaTu4ecKkHii JIAH U COepP:KaHUE Y4eOHOU TUCHUIIMHBI XUMUS

HaumeHoBaHue Coz[e KaHHUC yqeﬁﬂoro MarTrepuaJjia (OCHOBHOG Hu l'lpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaﬂﬂoe), Oo0bem ®dopmupyemble
Pa3/eioB U TeM J1adopaTopHbIe U NMPAKTHYECKHE PAad0Thl, CAMOCTONATEIbHASI Pa00Ta 00y4alomMXCH, 4acoB KOMIIETeHIHH
HHAMBHAYAJIBHBINA NPOEKT (eciu npeoycmompeHsl)
1 2 3 4
OcHOBHOE coep:KaHne 100
Paznen 1. OcHOBBI CTPOEHHS BeIECTBA 6
Tema 1.1. OcHOBHOE cOepPKAHME 4 OK 01
CrtpoeHue aToMOB TeopeTnueckoe ooyueHue 2
XUMHYCCKUX CoBpeMeHHasi MOJIENTb CTPOEHUSI aTOMa. DJIEKTPOHHAsI KOHHTyparms atoMa. Kiaccudukanus XuMHYeCKUX 3JIEMEHTOB (S-, P-, 2
SJICMCHTOB U d-anemenThI). BaneHTHBIE SIeKTPOHBI. BaneHTHOCTD. DIIeKTPOHHAS MIPUPO/Ia XUMHUECKOH CBSA3U. DIEKTPOOTPHIIATEIHHOCTD.
npyupoaa KoBaneHnTHas cBs3b, €€ Pa3HOBUIHOCTH M MEXaHU3MBI 00pa3oBaHMs (0OMEHHBIN U JJOHOPHO-aKLENTOPHEI). VIoHHas CBS3b.
XUMHYECKOH Merannndeckast cBsi3b. BomoponHas cBs3b. MexxMonekyssipHble B3auMoieiicTBusl. VI30ToIbl, OCHOBHOE 1 BO30YXKIEHHOE
CBA3U COCTOSIHUE aTOMa, THOPUIM3aIUs aTOMHBIX OpOUTAJICH.
IIpakTHYecKHe 3aHATHS 2
Pelienre npakTHYeCcKUX 3aJaHuii Ha COCTaBJICHHE AJIEKTPOHHO-Tpaduueckux Gopmyi anemeHToB 1-4 nepuonos. Pemenne 2
3a/laHUi Ha UCIONB30BaHNE XMMHUYECKON CUMBOJIMKHY M HA3BaHUII COEMHEHUN 110 HOMEHKJIAType MEXIYHapOIHOTO COI03a
TeOpeTPI‘-IeCKOﬁ nu HpHKHa}IHOﬁ XUMHUHU U TPUBUAJIbHBIX Ha3BaHUU JUISA COCTAaBJICHUS XUMHNYCCKHUX q)OpMyJ'I JABYXAaTOMHBIX
CcOoeTMHEHHH (OKCHIOB, CYAb(GOUIO0B, THAPUAOB U T.I.) U APYTHUX HEOPTAHUYECKUX COSAMHEHNN OTACIBHBIX KIIACCOB.
Tema 1.2. OcHOBHOE coiepKaHne 2 OK 01
[epuomuueckuit TeopeTnueckoe o0yueHue OK 02
3aKOH M Tabmnuua IIpakTHYecKHe 3aHATHSA 2
J.1. Menneneesa IIepnonuueckas cucrema xumuueckux aaemeHToB .M. MenneneeBa. @usunueckuii cmeica Ilepuonnyeckoro 3akona J[. 1. 2
MenzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX MU MPOCTBIX U CI0KHBIX BEILECTB
B COOTBETCTBHH C ITOJIOKEHUEM XMMUYECKOro dreMeHTa B [lepuoanueckoii cucreme. MUpOBO33peHUECKOE U HAYYHOE 3HAYEHUE
[lepuonuueckoro 3akona /.. Menneneea. [Iporuosst .. MenaeneeBa. OTKpPBITHE HOBBIX XHMHYECKUX JIEMEHTOB.
PemieHune nMpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJAHUN HA XapaKTEPU3ALHUIO XUMHYECKHAX DJIEMEHTOB
«MeTannyeckre / HeMeTaJUINUecKie CBOWCTBA, SIEKTPOOTPHULIATEIBHOCTE M CPOACTBO K 3JIEKTPOHY XUMHUYECKHX JIEMEHTOB B
COOTBETCTBHE C UX DJIEKTPOHHBIM CTPOCHUEM M MOIOXKEHUEM B IIEPHOIAUIECKON
cuctemMe xuMmudeckux 3yemenToB .M. MenneneeBay.
Pazgen 2. XuMHnuyecKHe peaknuu 14
Tema 2.1. Tumer OCcHOBHOE coep:KaHne 6 OK 01
XUMHYECKUX TeopeTnueckoe o0yueHue 2
peakumii Knaccudukanms 1 THITBI XUMHYECKHX PEAKIMH C yJacTHEM HEOPTaHUYIECKUX BemecTB. KonnuecTBEHHbIE OTHOMICHUS B XMMUH. 2
OCHOBHBIE KOMYECTBEHHBIE 3aKOHBI B XUMHUH M PACUETHI I10 YPABHEHUSIM XUMUYECKHUX peakiii. MoJb Kak euHILa
KOJIM4ecTBa BemecTBa. MomspHas Macca. 3aKOHBI COXpaHEHHSI MacChl M SHEpTud. 3aKOH ABoraapo. MoIspHEI 00heM ra30B.
OtHocHuTeNnbHasK IVIOTHOCTD T'a30B. Peakimy KoMIIeKkcooOpa3oBaHus ¢ y9aCTHEM HEOPTaHMYECKHUX BEIIECTB (Ha IMpHMeEpe
TMJPOKCOKOMIIJIEKCOB IIMHKA 1 aJTFOMHHHSA).
IMpakTHyecKue 3aHATHS 4
CocraBieHne ypaBHEHUH PEaKInii COeTMHEHMS, PA3IIOKEHNS, 3aMEIIeHNsI, 0OMEHA. Y paBHEHUS PEaKIiii TOPEHUs, HIOHHOTO 2
0o0M€Ha, OKHCIICHNA-BOCCTAaHOBJICHHSI. PacueT KOMMYECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB M MPOJYKTOB PEAKIIHH.
Pacuer KoIMYIeCTBEHHBIX XapaKTEPUCTHUK NMPOAYKTA PEAKIIMH COSAMHEHNS, €CITH OTHO M3 BELIECTB JAHO B M30BITKE W/MIN
COZEPXKHT MpHMecH. Pacder MaccoBoi mim 00BbEMHOMN O BBIXO/A POAYKTA PEAKIMN COCAMHEHHS OT TEOPETHIECKH
BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHHH Ta30B. Pacuer Macchl (00beM, KOTHMYECTBO BENIECTBA) IPOAYKTA PEAKIUH, €CITH
OJIHO U3 BEILECTB JAHO B BUJIE PACTBOPA C ONPEAEIEHHOW MAacCOBOU AOJIEH pacCTBOPEHHOr O BEILIECTBA.
YpaBHEHUS OKHCIIEHHUA-BOCCTaHOBIEHNA. CTeneHp okuciaeHns. OKUCIUTENh U BOCCTAHOBHUTENb. OKHCINTEIHHO- 2

BOCCTAaHOBUTCIIBHBIC PCAKIWU B IIPUPOAC, MPOU3BOACTBCHHBIX MPOOECCAX M XXUSHCACATCIIbHOCTH OPIraHU3MOB. OKHCIIHTENBHO-




BOCCTAHOBUTEIHHBIHN MOTCHITHAI cpenbl. COCTaBIICHHE U YPaBHUBAHUE OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUil METOIOM
ANEKTPOHHOrO Oananca. TUIIIYHBIE HEOPTAHUYECKUE OKUCITUTEIN H BOCCTAHOBUTEITH. DIICKTPOIU3 PACTBOPOB U PACIIaBOB
COJICH.

Tema 2.2.
DNEeKTPOTUTHY €CKast
JIACCOIUALINS 1
HMOHHBIA 0OOMEH

OcHOBHOE cofep:kaHue

TeopeTnueckoe o0yueHue

TeOpI/IH SHGKT‘pOHHTH‘IeCKOﬁ JIUccouanyy. Peakiuu noHHOTO obMmeHna. CocTaBieHue peaKHI/Iﬁ HOHHOT'0 0OMeHa ImyTeM
COCTaBJICHH WX MNOJIHBIX U COKPAICHHBIX MOHHBIX ypaBHeHHﬁ. FHHpOJ’II/I?; coJiei. 3HaueHue TUApoJIn3a B OHONOTMYECKUX
00OMEHHBIX oponeccax. HpI/IMeHeHI/Ie TUAPOJIM3a B IPOMBIIIJIICHHOCTH.
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JlaGopaTopHble 3aHITHS

JlabopatopHas pabora «Peakimu ruaponusay. MccnenqoBanue cpesl pacCTBOPOB COEH, 00pa30BaHHBIX CHIIBHBIME U CITAOBIMHU
NPOTOJIMTAMH, M UX PEaKIUi C pacTBOPaMU IIeJI04M M KapOoHaTta HaTpus. CocTaBIeHUE peakIMi THIPOJ3a CoIeH.

N~

JlabopatopHas pabora «Peakimuy HOHHOrO oOMeHa». CocTaBICHHE PEaKIiii HOHHOrO 0OMEHA MyTeM COCTABJICHUS MX TOJTHBIX U
COKpAIIICHHBIX HOHHBIX YPaBHCHUU.

KonTpoasnas
paodora 1

CTpOBHHe BeIeCTBA U XUMHUYCCKHE PCAKITUN.

OK 01

Paznen 3.

CTpOBHHe M CBOMCTBA HCOPraHMYCCKHUX BCIICCTB

Tema 3.1.
Kiaccudukauus,
HOMEHKJIaTypa U
CTpoeHHe
HEOPraHUYECKUX
BEILIECTB

OcHoBHOE COICPKAHUEC

TeopeaneCKoe oﬁyqelme

[Ipenmer HeopraHuyeckoi XxumMun. BzanMocssi3p Heoprannieckux BemiecTs. Kinaccudukalys HeopraHM4ecKux BelecTB.
[Tpocteie u cioxHbIe BerecTBa. OCHOBHBIE KIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THIPOKCHUIIBI, KUCIOTHI, conn). HoMeHk1aTypa
Y Ha3BaHHWE HEOPTaHUYECKHMX BEUIECTB UCXOJSI M3 UX XUMHYECKOW (POPMYIIbI MIIM COCTaBJICHHE XUMHIECKON (hOPM yITbl HCXOIS
13 Ha3BaHUs BEILLECTBA 110 MEXIYHAPOJAHON WM TPUBHAJIBLHOM HOMEHKIIATYpe. MexXMONIeKyasIpHble B3aUMOICHCTBYS.
Kpucrannoruapatsl. ArperaTHsle COCTOSHHMS BelecTBa. Kpucrammueckue n amopHble BeliecTBa. THIIBI KPUCTAITHIECKIX
penieTok (aToMHas, MOJIEKy/pHas, HOHHAs, MeTaJuInYecKast). 3aBUCUMOCTh (DPM3NUECKUX CBOMCTB BEIIECTBA OT THIIA
KpUcTajuueckoil pemerku. [Ipuuunsl MHOroodpasus Bemects. COBpPEMEHHBIE MIPEACTABICHUS O CTPOSHUN TBEPBIX, XKUIKUX
¥ ra3000pa3HbIX BemecTs. JKuikue KpucTasuibl.

No|ro[ (R

HpaKaneCKne 3AHATHUSA

Pemenue 3aa4 Ha pacueT MaccoBOH JOMH (Macchl) XUMUYECKOT'0 AJIEMEeHTa (COeTUHEHNUS) B MoJieKyde (cMecn). Perenne
MPaKTHYECKUX 33aJJaHUH M0 KIIACCU(HUKAIIH, HOMEHKIIATYPE M XUMUUECKAM (OpMYyiiaM HEOPraHWYECKHX BEIIECTB Pa3IMIHbIX
KJIacCOB (HA3bIBATh U COCTABISTH (POPMYJIBI XUMHYECKUX BELIECTB, ONMPEACIAThH IPUHAIUICKHOCTD K Kiaccy). Vicrounuku
XUMHUYECKOi nHpopmanmu (HaydHas U yaeOHO-HaydHas JIUTEPaTypa, CPeCcTBa MaccoBoit nHdopmarmu, cetb MuTepHET 1
apyrue). ITouck uH(bOpMalKy 0 HA3BAHUAM, HAECHTH(PHUKATOPAM, CTPYKTYPHBIM (DOpMYyIIaM.
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OK 01
OK 02

Tema 3.2. dusuko-
XAMUYECKHUE
CBOMCTBA
HEOPTaHMYECKUX
BEIIECTB

OcHoBHOe COICPKAHUC

TeopeTnyeckoe 00yueHHe

Meraibl. O0mipe puznveckre 1 XUMHUYECKHUE CBOMCTBA MeTaiioB. Crioco0bl monydeHus. 3HaUeHUe METANIOB U HEMETAIUIOB B
TIPUPOJIE U JKU3HEASIATENLHOCTH YeNIOBEKa U OPraHu3MoB. Koppo3ust MeTamioB: BUIBI KOPPO3UH, CIIOCOOBI 3aI[UTH METAJUIOB OT
KOPPO3UH.

=
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Hemeramnel. O0mmue pusnueckrue 1 XAMUIECKUE CBOWCTBA HeMeTaiioB. TunuuHble cBoiicTBa meraiuioB [Y— Y rpynm.
Kraccudukanys 1 HOMEHKIATypa COeIMHeHUH HeMeTauioB. KpyroBopoTel OMOreHHBIX 3JIEMEHTOB B IPHPOJIE.

XWUMHUYECKUE CBOMICTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEMIECTB (OKCHIOB, THAPOKCHIOB, KHCIIOT, COJEH U JIp.).
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB MPOCTHIX BEIISCTB, BOJOPOIHBIX COSTMHECHUH, BBICITUX OKCHIOB U THJIPOKCHJIOB.

IIpakTHyecKue 3aHATHUS

CocTaBneHne ypaBHEHHIH XUMHYECKUX PEAKINi C yIaCTHEM IIPOCTBIX U CIOKHBIX HEOPTaHNYECKHUX BEIIECTB: OKCHJIOB
METaJIOB, HEMETAJUIOB 1 aM()OTEPHBIX 3JIEMEHTOB; HEOPTAHMUECKHX KHCIIOT, OCHOBAaHUH M aM(OTEPHBIX THAPOKCUIOB,
HEOpPraHUYECKUX COJIEH, XapaKTEpU3YIOIIUX UX CBOMCTBA. PelieHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
CBOMCTBA M MOTYYECHUE HEOPTAHUYECKUX BEIIECTB.
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JlaGopaTopHble 3aHATHS

JlabopartopHas pabora «CBOWCTBA METAJIOB U HEMETAJLIOBY.
HccnenoBanne GU3MIECKUX M XUMAYCCKAX CBOMCTB METAJUIOB M HEMETAIIIOB. PeleHne KcIiepuMeHTaIbHbBIX 33129 IO

OK 01
OK 02




CBOMCTBAM XHMHYECKHM CBOMCTBAM METAJLJIOB U HEMCETAJIJIOB, I10 PACIIO3HABAHUIO U MTOJTYUCHUIO COGZ[I/IHGHI/Iﬁ MCTAJJIOB U
HCMCTAJIJIOB.

Tema 3.3. OcHOBHOE coep:KaHNe 2 OK 01
[IpousBoacTBo IMpakTHyecKkue 3aHATHS 2 OK 02
HEOPraHNYEeCKUX OOmmme mpecTaBIeHUs O IPOMBIIUIEHHBIX CIOCO0axX MOMydIeHHs] XHMHYECKUX BEIeCcTB (Ha MpHMepe MPOU3BOICTBA aMMHAKa, 2
BEIIECTB. 3HAYCHHE CEpHOM KUCIOTHI). UepHast ¥ LBEeTHas MeTayuTyprus. [IpakTryeckoe MpUMeHEHHE dIEKTPOIN3a sl OTYyIEeHHUS METOUHBIX
1 [IPUMCHCHUEC B MIEJTOYHO3EMENIHLHBIX METAJIOB U antoMUHUs. CTEKIIO M CHINKATHAS TIPOMBIIIICHHOCTb. Hp06neMa OTXOJIOB ¥ ITOOOYHBIX
6HTy " Ha IIPOJYKTOB.
NpOU3BOACTBC Pemienue npakTUKO-OpUEHTUPOBAHHBIX 33JaHUI O POJIM HEOPTaHUUECKOH XMMUH B Pa3BUTHH MEAULIUHBI, CO3JaHUN HOBBIX
MaTepHaoB (B CTPOUTENBCTBE U JIP. OTPACISIX POMBIIIIEHHOCTH), HOBBIX HCTOYHHKOB HEPTHH (a1bTepHATUBHBIE HCTOYHUKI
SHEPI'HH) B PEIICHUU TPOOJIEM DKOJIOTHYCCKOM, SHEPTETUICCKOM M MHUIIEBON 0€30MaCHOCTH.
KonTpoasnas CBoiicTBa HEOPraHUYECKHUX BEILECTB. 2
padora 2
Pa3nen 4 KuHeTnyeckue U TEpMOIUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKIuii 14 OK 01
Tema 4.1. OcHOBHOE cofiep:kaHne 6 OK 02
Kunernueckue TeopeTnueckoe ooyueHue 2
3aKOHOMCPHOCTH Xumndeckue peakimu. Kiaccudukaus XuMHYeCKUX peakiui: o Gpa3oBoMy cocTaBy (TOMOTr€HHbIE U FeTepOreHHbIE), 10 2
MPOTCKaHMA HCTIOJIB30BaHMIO KaTaau3aTopa (KaTaduTHUecKue U HekaTtaauTudeckue). CKOpOoCcTh peakliy, ee 3aBUCUMOCTh OT Pa3IMYHbIX
XUMHYCCKUX (aKTOpOB: IPUPOIBI pearupyIOIIUX BELIECTB, KOHIIEHTPAIMH PEarnpyoNuX BelleCcTB, TeMnepartypsl (npasuio Baut-I'odda),
peaxuui IUIOIIAIM PEAKLIMOHHOM ITOBEPXHOCTH, HAJIMYUS KaTaiau3aTopa. Posib kaTann3aTopoB B IPUPOJE U IPOMBIIIIIEHHOM
MPOU3BOACTBE. DHEPIrHs aKTUBAIMU. AKTUBMPOBAaHHBIN KoMIUIeke. KaTannzaTopsl U katanus. Poib kaTaau3aTopoB B IPUPOE
U IPOMBIIIUIEHHOM TPOU3BOICTBE.
JlaGopaTopHble 3aHIATHS 4
JlaGopatopHas pabota «OnpeznesieHne 3aBUCHMOCTH CKOPOCTH PEAKIMU OT KOHLCHTPALMH PEarupyronX BEeEeCcTBY. 4
HccenenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIMH OT KOHIeHTpauuy. OnpeneneHne KOHCTaHThl CKOPOCTH Peakiuy rpaduueckum
METOZIOM. Perienue npakTHKo-OpUeHTHPOBAHHBIX 3aJaHUH Ha aHANN3 (aKTOpPOB, BIUAIONIMX Ha M3MEHEHNE CKOPOCTH
XUMHUYECKON pEeaKIIvu.
Tema 4.2. OcHOBHOE cofep:KaHue 6 OK 01
Tepmonnnamuueckue | Teoperuueckoe o0yueHue 2 OK 02
3aKOHOMEPHOCTH Knaccudukanms XuMHUIECKUX peakiuii: 10 TeruioBoMy 3P dekTy (IK30TepMUiecKre, SHA0TEPMUUECKHE), IO 00PaTUMOCTH 2
MIPOTEKaHUsA (oOpatumeble U HeoOpaTtumbie). TermtoBbie G PEeKThl XUMHUECKUX peakiui. TepMoxumuueckue ypaBHeHus. OOpaTHMOCTb
XUMHYCCKUX peakuii. XMMHYeCKOe PaBHOBECHE M €TI0 CMELIECHHE MO AeHCTBHEM Pa3INYHBIX (aKTOPOB (KOHIEHTPALMS peareHTOB MK
peakIuii. MIPOLYKTOB PEaKIUH, JaBJICHUE, TEMIIEpaTypa) Al CO3JaHuUs ONTHUMANIbHBIX YCIOBHH IMPOTEKaHUSI XUMUYECKHUX IPOILIECCOB.
PaBHoBecue [onsiTHe 006 >HTANBIMN U SHTponUH. DHeprus [ mb6ca. 3akon ['ecca u ciencTBus 3 Hero. Ponb cMmemierns paBHOBECHS B
XUMHUIECKUX TEXHOJIOI'MYECKUX IpOolIeccax.
peakumii IIpakTHyecKue 3aHATHS 2
[punnun Jle larense. BnusHue paznuvHbix (akTOpOB HAa M3MEHEHHE PABHOBECHS] XUMUYECKHX PEaKIUil. MAacC U KOHCTaHTa 2
XUMHYECKOTO paBHOBeCHs. PacueTsl paBHOBECHBIX KOHIEHTPALMI PEarHpYIOIINX BEMIECTB U MPOAYKTOB peakiuil. Pacdersl
TEerIoBoro 3 ekra peakuuy. Pemenne npakTHKO-OpHEHTUPOBAHHBIX 3alaHUid Ha TpuMeHenne npuanuna Jle-Illatense ams
HaXO0XJICHWS HAlPABJICHHUS CMEIIECHNSI pPAaBHOBECHST XUMUYIECKON PEaKIMH 1 aHAIN3 (h)aKTOPOB, BIHSIOMINX Ha CMEIICHHE
XUMHYECKOTO PABHOBECHS.
JlaGopaTopHbIe 3aHATHS 2
JlabopaTopHas pabota «/3ydeHne BIUIHUS Pa3IUIHbIX (JAKTOPOB HA CMEIIEHNE XMMHUYECKOTO PABHOBECHS. 2
HccnenoBanve BIUSHUS U3MEHEHUS] KOHIEHTPALUHY BEIECTB, PEAKIIMN CPEAbI U TEMIIEPATYPBI HA CMEIEHHE XUMUYECKOTO
paBHOBecHs. CpaBHEHHE NOYYEHHBIX PE3YIIFTATOB C TEOPETHUECKH IPOrHO3UPYEMbIMU Ha ocHOBe npuHIuma Jle Illatemnse.
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 Hucnepcusie cucremsl. Komtonansie cuctemsl. MctruHHBIE pacTBOpEL. PacTBopeHue kak (hH3HKO-XMMUYECKHH Tporecce. 2 OK 07
(axTopHI NX PactBopsl. CriocoOBI IpUTOTOBIIEHHST pacTBOPOB. PacTBoprMoCcTh. MaccoBas 10151 pacTBOpEHHOr 0 BemecTsa. [IpenensHo
YCTOWYHBOCTH JIOITYCTUMbIE KOHLIEHTPALIK 1 NX UCIIOJIb30BAaHKE B OLIEHKE IKOJIOrnuecKkoi Oe3onacHoctr. Kiaccudukanums 1ucrepcHbIX
cucteM 1o coctaBy. CTpoeHue U (paKkTOopbl YCTOWYMBOCTH JUCIEPCHBIX cUCcTeM. Pacrio3HaBaHWE HCTHHHBIX PacTBOPOB,
KOJUIOMJIHBIX PacTBOPOB U IpyOoqucIiepcHBIX cucteM. CTpoeHne Muneibl. PaccenBanue cBeta npyu NpOXOKIEHUH CBETOBOTO
My4YKa Yepe3 ONTHUECKH HeOTHOpoaHyio cpeny (3dhdexra Tungans).
IIpakTHYecKHe 3aHITHS 2
Pemenue 3a1au Ha NPUTOTOBIIEHUE PACTBOPOB. 2
Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUI Ha JIUCIIEPCHBIE CUCTEMBI, UCTIONb3yeMbIe B OBITOBOW 1
TPOU3BOJICTBEHHOM AESTEIHHOCTH YEJIOBEKA, C MO3HUIINIA IKOIOTHYECKO 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 [IpuroroBneHnne pacTBOPOB 3alaHHON (MOJISIPHOH) KOHIIEHTPAIMH (C MPaKTUKO-OPUEHTHPOBAHHBIMU BOIIPOCAMH), OIIPE/IeICHUE
CHUCTEM ISl X Cpeabl BOOHBIX PAaCTBOPOB.
H/ICHTHQHUKATIH JlabopatopHas pabota «lccneqoBanue TUCIEPCHBIX CHCTEMY. 2
[IpuroroBieHue U U3y4EHHE CBOWCTB JUCIEPCHBIX CUCTEM Pa3HbIX BUIOB: CYCIICH3UH, IMYJIbCHH, KOJJIOMTHOI'O PacTBOpA.
CpaBHeHI/IC 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 IIpenmer opranndeckoi XMMUK. B3auMOCBA3b HEOPTAaHUYECKUX M OPIraHMYIECKHUX BEIECTB. XUMHYECKOE CTPOCHHE KaK 2
HOMEHKIATYpa TMOPSJIOK COCTMHEHHs ATOMOB B MOJICKYJIE COINIACHO MX BAJICHTHOCTH. OCHOBHLIGVHOHO)KCHI/IH TEOPHH XUMUYECKOTO CTPOCHHUS
oprannueckux coeauHeHnit A.M. ByriepoBa. YTiaepoaHblil ckeneT opraHuuecKkoi MojeKyIsl. MoNeKyIsipHbIe U CTPYKTYpPHBIE
OpraHMCCKIX (pa3BepHyTHIE, COKpAIEHHbIE) XMMHUUYECKHE (pOPMYIIBL. 3aBHCHMOCTD CBOHCTB BEIIECTB OT XMMHUYECKOTO CTPOSHHS MONEKYIL.
BEILIECTB Wzomepust u uzoMepsl (CTpYKTYpHasi, TeoMeTprudeckas (Iuc-Tpanc-uzomepst). KpatHocts xummdeckoii cBs3u. [lonsartue o
¢dbyHKMoHanbpHOU Tpyme. [TpuHIUIbI KnaccuduKayy opraHn4ecKix coeMHeHnH. Mex1yHapo/iHass HOMEHKIIAaTypa 1
MIPUHIUIIEI HOMEHKIATYPbl OPTaHUYECKUX COeTMHEHUN.
IIpakTHyecKkHe 3aHATHSA 2
Homenkmatypa opraHM4ecKiX COeINHEHUHA OTASTBHBIX KIIACCOB (HACHIIIEHHBIE, HEHACHIIIICHHBIE I apOMaTHYECKHE 2
YIIIEBOJIOPOJIBI, CITUPTHI, (DEHOIIBI, alIbJAETU/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U p.) COCTaBIeHHE TOIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (POPMYJI OPTaHNYECKUX BEIIECTB OTAEIBHBIX KIIaCCOB, UCIIONB3YS X HA3BAHUS 10 CHCTEMATHIECKOM
HOMEHKIaType. Pacdetsl mpocreiinieii popMyiIbl opraHUIecKord MOJIEKYIIBI, ICXOJIS U3 9JIEMEHTHOr0 cocTana (B %).
Tema 6.2. CsoiicTBa OCcHOBHOE coiep:KaHne 12
OpTraHUIECKUX TeopeTnyeckoe 00y4eHHne 8 OK 01
COEIVHEHUI OM3UKO-XUMHUYECKUE CBOMCTBA OPTaHUUECKUX COSAMHEHUH OTIENBHBIX KITacCcOB (0OCOOCHHOCTH KIacCH(PHUKAIINH U OK 02
HOMEHKJIATYPHI BHYTPH KJIacca; TOMOJIOTHIECKHN ps 1 o01mas GopMynna; n3oMepus; pU3ndecKre CBOUCTBA; XUMIUECKHES
CBOMCTBA; CIIOCOOBI MOJTYUEHHSA):
— TIpe/ieNbHEIE YIIIEBOMOPOIBL. ['opeHre MeTaHa KaK OJJFH N3 OCHOBHBIX MICTOYHHKOB TEIUIA B IPOMBIIUICHHOCTH U OBITY. 2
CBoiicTBa IPUPOIHBIX YTIEBOJIOPOIOB, HAXOXKICHHE B TIPUPOJIC M MPHMEHEHHE AJIKAHOB;
— HeTlpeJeNTbHbIE 1 apOMAaTHYECKHE YrIIeBOHOpoasl. IlommMepr3anust STiiieHa Kak OCHOBHOE HATIPaBJICHUE €ro HCIOIh30BaAHHUS. 2
l'openne anermieHa Kak HICTOYHUK BBICOKOTEMITEPATYPHOTO TIAMEHH JJIsl CBApKU M PE3KH METAJLIOB;
— KHCIIOpOJICO/IEp KAIINE COSANHEHNMS (CIIUPTHI U ITPOCThIE 3(hUPHI, (PEHOITBI, ATBAECIUABI 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,
alcrajpacrujga, yKCYCHOﬁ KHCIOTHI. MBIIa KaK COJH BBICIIHX Kap6OHOBHX KHCIIOT. MOIOIIII/IC CBOMCTBA MBIJIA,




-a30TCOACPKAINC COCANHCHU (aMI/IHLI 1 aMHUHOKHUCIIOTHI, 6CJ'IKI/I).
Knaccmblzncaum M1 0COOEHHOCTHU OPraHn4YCCKuxX peaKHHﬁ. PeaKHI/IOHHHe LCHTPHI. PaﬂI/IKaHH. HepBOHaanLHHe IIOHATHA O
TUIIAX U MEXaHU3MaX OPraHu4YCCKUX peaKHHﬁ.

IMpakTHyeckue 3aHATHS 2
Pemenue nenouex npeppalieHuii Ha TeHETUYECKYIO CBSI3b MEXKAY KiaccaMH OpraHUYEeCKUX COEUHEHHUH ¢ COCTaBICHUEM 2
HAa3BaHUI OPraHNYECKUX COCTUHEHUI 10 TPUBUAIBHOM WM MEXTyHapOAHOM cucTeMaTHYecKoi HOMEeHKnartype. Pemenune
pAacuUeTHBIX 3a]a4 IO YPaBHEHMSIM PEAKIMI C yUaCTHEM OPraHMYECKUX BEIECTB.
JlaGopaTopHble 3aHITHS 2
JlabopaTopHas pabota «IloxyueHne sTuiIeHa 1 N3y4eHHe ero cBOUCTBY. [lonmydeHne sTuseHa U3 sTaHona B 1a00paTopuu U 2
u3y4deHue ero GU3NUECKUX U XUMHIECKHX cBOMCTB. CocTaBlieHNE peaKlUii IPUCOETMHEHHS U OKHCIICHHSI Ha ITpUMepe dTUIICHA.
Pernienue pacueTHBIX 3a7au C UCIOJIBb30BAaHUEM IUIOTHOCTH I'a30B MO BOJOPOAY U BO3AYXY.
Tema 6.3. OcHOBHOE cofiep:KaHne 4
Opranuueckue TeopeTnueckoe ooyueHue 2 OK 01
BELIECCTBA B Buooprannyeckue coeaunenus. [Ipumenenne u 6uonorudeckas posb yrieBonoB. OKHCIEHHE YIIIeBOIOB — HCTOUHHK SHEPTUH OK 02
KHU3HEJEATEIIbHOCTH JKHMBBIX Opranu3mMoB. O0JacTH MPUMEHEHNST aMUHOKHCIOT. [IpeBpaiienuns 0eKoB MUK B opranu3me. buonorndeckne 2
YeoBeKa. ¢ynkmu OenkoB. bruonornueckue GyHKIMU KUPOB. Polb OpraHnveckol XMMUU B PELIEHUH TPOOJIeM MHIIEBOH 0€30MacHOCTH.
IIponsBoncTeo u HyknenHoBbIe KHCIOTHI: COCTaB U cTpoeHue. CtpoeHue HykieotunoB. CoctaB HykienHoBbIx kucnot (JJHK, PHK).
IIpUMEHEHUE Poip HYKJICMHOBBIX KMCJIOT B J)KU3HCACIATCIILHOCTH OPraHU3MOB.
OpraHU4YCCKuX [Tpon3BOACTBO OPraHMYECKUX BEIIECTB: IPOU3BOACTBO METAHOIA, epepadboTka HedTH. [TonMITHIIeH KaK KPYITHOTOHHAXKHBIN
BEIIECTB B IIPOAYKT XMMHUUYECKOI0 Ipou3BoAcTBa. [Ipumenenue stmiieHa. [Ipou3BoACcTBO U IPUMEHEHHUE KaydyKa U PEe3HHBI.
MNPOMBITITICHHOCTH CuHTeTHYeCKHEe U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOCHUE, CBOMCTBA. [IpakTHyeckoe HCoiab30BaHNe BOJIOKOH. CHHTETHYECKHE
IJICHKH: U30JIALMSA U1 TPOBOJIOB, MEMOPAHBI IS OIIPECHEHUS BOMBI, 3aIlIUTHBIC IUICHKHU JUI aBTOMOOHIICH, IACcThIpH,
XUpYpru4ecKue Mnosizku. HoBble TEXHOMOIMH AAIbHEHIIIEr0 COBEPIICHCTBOBAHMU TOJIUMEPHBIX MaTepraios. Poib
OpraHMYeCKOH XMMHH B PEIICHUH IPOOJIeM YHEPreTHIECKO 0e30MacHOCTH, B Pa3BUTUH MEIUIMHBI, CO31aHUH HOBBIX
MaTEpUaJIOB, HOBBIX HCTOYHUKOB SHEPIUH (AJIbTEPHATUBHbIC HCTOYHUKH SHEPTUH).
IIpakTHYecKkne 3aHATUS 2
PemieHne npakTHKO-OPUEHTUPOBAHHBIX 33JaHUH 10 COCTABICHUIO XMMUUECKUX PEAKLIUH, OTPaKAIOIIUX XUMHUUECKYIO 2
aKTUBHOCTh OPIaHMYECKHX COSIMHEHUI B pa3JIMYHbIX cpefax (IPUPOJHBIX, OMOIOrHUeCKUX, TEXHOTCHHBIX ).
KonTtponbnasn CTpyKTypa H CBOIiCTBa OPraHNYeCKHUX BeLeCTB. 2
padora 5
Pazpnen 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 XUMUYECKIE PEAKIINH, XapaKTEPHBIE Il OOHAPYKEHHUSI HEOPTAaHNYECKUX BEIIECTB (KATHOHOB U AHHOHOB). 2
KaTHOHOB H CocraBneHue ypaBHEHHI peakiuii oOHApyXeHuUsI KaTHOHOB [—VI rpyrin u aHMOHOB, B T.4. B MOJIEKYJISIPHOIN U HOHHOH (opMax.
AHHOHOB Peaknuuu oOHapyKeHHs HEOPTaHMUECKUX BEIISCTB B PealIbHbIX 00BEKTaX OKPYKAIOIIEH CPEIbL.
JlaGopaTopHble 3aHIATHS 4
OOHapyXeHHe HEOPTaHMYECKUX BEIIeCTB (KaTHOHOB [V Tpymm mwin aHMOHOB) C HCIOIF30BAHUEM Ka4eCTBEHHBIX 4
AHAJIUTUYECKUX PEAKLMIL.
1. JIabopatopHas pabora « AHAIUTHYECKIE peakny KaTHoHOB -V rpymmy.
[IpoBenenmne ka4eCTBEHHBIX PEaKInii, CIIOIb3yEMbIX UII OOHAPYKEHNS KAaTHOHOB | TpymIe! (Kamust, HaTpus,
Maraus1, aMMoHus), I1 rpymmer Ha mpumepe Gapust, [I1 rpynmst — cBuHIa, [V Tpynme! — anroMuHUS,
V rpymmst — xenesa (11 u III), VI rpynmet — Hukens. Onucanne HaOMIOIaeMbIX SBJICHUH U COCTABICHIE XUMHYECKUX PEaKITH.
2. JIaboparopHas paboTa « AHATHTHYECKIE PEAKIINN AaHHOHOBY.
[IpoBenenmne kauecTBEHHBIX PEaKIMii, CTIOIb3yEeMbIX I OOHAPYKEHMSI aHUOHOB: KapOoHaTa, ¢ocdara, cynbdara, cynbduaa,
HHUTpaTa, XJopuaa u ap. Onucanne HabII01aeMbIX SIBICHHH U COCTaBJICHUE XUMHUUECKHUX PEAKIIHH.
Tema 7.2. OcHOBHOE coiepKAHME 6
OOHapyxeHHue IIpakTyecKue 3aHITUS 2 OK 01




OpPTraHUYECKUX KauecTBeHHBIC XUMUYECKHIE PEAKIINHI, XapaKTEPHBIC T 00HAPYKEHHUS OTACTBHBIX KIIACCOB OPTAHUICCKAX COCTUHCHUN: 2 OK 02
BEIIECTB (heHONOB, aNBACTH/IOB, KpaxMalia, YKCYCHOH KHCIIOThI, aAMUHOKUCIIOT U Ap. [leHaTypanus OClIKOB pH HarpeBaHUH, [IBETHEIC
OTJENTEHBIX KIIACCOB peaximu 6eakoB. CocTaBiicHHE KAUeCTBCHHBIX peakImii 00HAPYKEHHS OPraHUIECKUX COCTMHCHUH OTICIBHBIX KIACCOB
C HCIIOJIb30BaHUEM JlabopaTopHble 3aHATHS 4
Ka4eCTBEHHBIX OOHapy)xeHHe OpTraHUYECKUX COCMHEHHH OTJIEJIbHBIX KJIACCOB. 4
peakuuit 1.JIabopaTopHast pabota «KayecTBeHHbIE peaKIy Ha OTAENbHBIE KJIACChl OPTAHUUECKHUX BEIIECTB.
[IpoBeneHue KaUECTBEHHBIX PEAKITHIA, UCITOIB3YEMBbIX JIJI1 OOHAPYKEHUS OPTaHMYCCKHUX BEIICCTB Pa3IMYHBIX KIACCOB:
(heHOOB, aNBACTHIOB, KpaxMalia, YKCYCHON KHCIIOThI, aAMUHOKHUCIIOT, OCIKOB U Jp. OnrcaHue HaOMI0IaeMbIX SBJICHUHN H
COCTABJICHHE XUMHYCCKUX PCAKIIUI H/VITH CXCM.
2. JlaboparopHas pabora «KadecTBEeHHBIN aHAIN3 OPTaHIMYCCKUX COCAMHEHHH MO (D YHKIIMOHATIHHBIM TPYIIIIaM).
[IpoBeneHue KaueCTBEHHBIX PEAKIIMIA, UCITOIB3YEMBbIX JJIsl PACIIO3HABAHIS OPTaHUYECKUX BEIICCTB OTACIbHBIX
KJIACCOB IO (PYHKI[MOHAJILHBIM TPYIIIaM: Ha IPUMEPE aMUHOKHUCIIOT U KapOOHOBBIX KUCIIOT, CIIUPTOB U (DEHOJIOB,
QJIBJICTUJIOB M KeTOHOB. ONMUCcaHue HAOMIOIaeMBbIX SIBJICHUM U COCTABJICHHE XUMHUYECKUX PCAKIIMH H/HIIH CXEM.
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE cOepKaHue (CofepKaHNe MPUKJIAHOT0 MOIYJIsi) 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 IMOCIEICTBUN OBITOBOM U MIPOU3BOJCTBEHHOM AEATEIHHOCTH YEJI0BEKA, CBS3aHHAS C 6 OK 07
ACATENBHOCTH nepepaboTKON BELIECTB; MOUCK U aHAJIH3 XMMUYECKOK NH(OpMAIIMU U3 pa3IMYHbIX HCTOYHUKOB (Hay4dHas ¥ y4eOHO-Hay4YHas K 3.2
YeJIoBeKa JUTepaTypa, CpeAcTBa MaccoBoi uHpopmanuy, ceth MHTepHEeT 1 Apyrue). Kelice! (¢ yuerom Oynyiiei npodeccuoHambHOM
JeSITEeIHbHOCTH ) Ha aHaJIN3 HH(OPMAIMK O MTPOM3BOJACTBEHHOM IEITEILHOCTH YEIOBEKa, CBSI3aHHOM ¢ TIepepabOTKOM U
MIOJIyYeHUEM BEIIIECTB, a TAKKE C IKOJIOTMYECKOH 0€30MaCHOCThIO.
3amuTa keiica: I1pencraBiieHue pe3yinbTaTOB PEIICHMS KeHCOB (BBICTYILUICHHE C MPE3CHTAIEH)
Paznen 9. HccnenoBanne H XHMHYECKHIi aHAJIN3 00bEKTOB OHOC(hepbl 36
Tema 9.1. OcHOBHOE coiep:KaHne 8 OK 01
OCHOBBI JlaGopaTopHble 3aHATHS 2 K 3.1
1abopaTOpHO#H JlabopaTopHast paboTta «OCHOBBI J1JAOOPATOPHON MPAKTUKIY. 2
MIPAKTUKU B JlaGopatopHas mocyaa u XuMu4eckue peaktuBbl. OCHOBHBIE JlabopaTopHBbIe onepari. JlabopaTopHoe
npoeCcCHOHATHHBIX obopynoBanne. TexHuka 6€30MaCHOCTH U IpaBmiIa paboThI (MOBEAEHNs) B 1a00paTOPHH.
nabopaTopusx IIpakTHyecKue 3aHATHUS 6
BelinosHeHHE THITOBBIX PacyeToB MO TEMATHKE SKCIIEPUMEHTA (BBIXOJ MPOAYKTA PEAKIMU, Macca HABECKH, 00beM 6
pacTBOPHUTETIS).
O06paboTKa JaHHBIX, AaHAINU3 U OLIEHKA WX TOCTOBEPHOCTHU (BBIYHUCIEHUE CPEIHETO 3HAYCHHUS IKCIIEPUMEHTAIBHBIX JaHHBIX,
TIOTPEITHOCTH).
IIpencraBieHNe pe3yIbTaTOB KCIEPUMENTA B pa3nudHoi (opMe (Tabmauila, rpaduk, OTUET, JOKIAJ, IPE3EHTALNS).
Tema 9.2. OcHOBHOE coep:KaHne 6
XUMUYCCKHIA TeopeTnyeckoe 00y4eHHne 2 OK 01
aHaJIu3 IpoOd BOJBI Krnaccudukarmst mpo6 BoAbI 10 BUAY ¥ HA3HAYCHHUIO, HCXOS U3 €€ XUMUIECKOro coctaBa. OpraHoienTHIecKue CBOMCTBa 2 OK 02
(3amax, Mpo3pavyHOCTh, IBETHOCTh, MyTHOCTH) BOABL. KHCIIOTHOCTP M MIEMOYHOCTH BOABL. pH cpensl M METOBI €€ OmpeIeIeHus. OK 07
JKectkocTh BombI 1 METOABI ee ompeneneHns. CymHOCTh METOIa TUTPOBaHMS. BHUIIBI )KeCTKOCTH BOIBI (BpEMEHHAS U MK 3.1
rocTostHHAs ). JKecTKOCTh BOIBI KaK MPUYHMHA BHIMTAJICHUS OCAIKOB TN 00pPa30BaHMUS CONCOTIOKEHUH, IMEIOIINX MECTO B OBITY
1 Ha nipou3BocTBe. COoCcTaB CONEH, BRI3BIBAIOMIAX KECTKOCTh BOJBI. XIMMHUYECKHE MPOIIECCHI, YCTPAHSIONINE KECTKOCTh BOJIBL.
YpaBHEHUS XUMHUYECKUX PEaKIIi, WILTIOCTPHPYIOIINX TPOILIECCHI, IPOUCXOISIINE TIPH YCTPAHEHHUH JKECTKOCTH.
YcrpaHeHre BpeMEHHOM JKeCTKOCTH OBITOBBIMH Ml XUMHUYECKUMHU crioco0amu. CriocoObl yCTpaHESHHS TOCTOSTHHOM KECTKOCTH.
IIpakTHYecKHe 3aHA THSA 2
CriocoOBI BEIpaKeHHUS KOHIICHTPAIIMN PACTBOPOB: MacCOBast IO pACTBOPEHHOT'O BEIIECTBA, MOJISIPHAS M MOJISUTBHAS 2
KOHIIEHTpanuu. TUTp pacTBopa. Pemenne mpakTHKO-OpUCHTUPOBAHHBIX TEOPETHUECKUX 3aJaHIH Ha pacyeT KOHIICHTPAITHA
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 TIOCTOSIHHOM JKE€CTKOCTH BOJEI. OHCHKa BCEPOATHOCTU YCTPAHCHHUA BCCX BUIAOB JKECTKOCTU B
JOMAIIHUX YCJIOBUAX.

Tema 9.3.
XUMUYECKHi
KOHTPOJIb Ka4eCTBa
MIPOAYKTOB MTUTAHUS

OcHOBHOE cofiep:kaHne

TeopeTnueckoe o0yueHue

KadecTBeHHBIN XMMUYECKUI COCTaB MPOAYKTOB IMTUTAHUA. Bemecma, Q)anbcn(bnunpy}onme IMPOAYKTHI ITUTaHWA, U BEIICCTBA,
3arpsA3HAIOMINEC MTPOAYKTHI ITUTAHUS. Or[pez[eneHI/Ie 3arpA3HAIOMINX XUMUYCCKUX BCIIECTB B MIPOAYKTAX IMATAHUA, OIIPCACIICHUEC
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 6.1'[}0)1 Ha
COACPIKAHNE MAKpPO U MUKPOIJICMCHTOB. I/I3yquHe MPEAJTOKCHHBIX MPETIoJaBaTe/iEM 6.1'[}0)1 Ha Ipe€aAMET XUMHUYECKOIro CoCTaBa,
ONpEaACICHUC Jlonei or CyTO‘IHOﬁ HOPMbI MAaKpO U MUKPO3JIEMECHTOB B YKa3aHHOM 6J'II'0Z[C.

Pemienne IMPAKTUKO-OPUECHTUPOBAHHBIX 3a1a4 110 KyHHHapHOﬁ TEMATHUKEC Pa3JIMYHBIX THUIIOB.

JlaGopaTopHble 3aHITHS

HccnenoBanue XHMUYECKOTO COCTaBa MPOIYKTOB MHUTAHHSL.

JlaboparopHas paboTa Ha BBIOOD:

1. Jlaboparopnast pabora «OOHapyKe€HHE HUTPATOB B MPOIYKTaX MUTAHUS.

HccnemoBanne MaTepHaioB MOMYKOINYECTBEHHBIM METOIOM OIpPEeICHNsT HUTPATOB C MCIOIb30BaAHHEM
nudeHnIaMrHa (KOPHEIJIOAbI OBOIIEH, JINCThSI U KOYEPBDKKA KAIyCThI, IUT0/bl PPYKTOB). AHAIIN3 YPOBHS
3arpsA3HEHU HUTPATaMH 110 MHTCHCUBHOCTU OKpAalIMBaHUS IIPOAYKTOB PEAKIIUHU.

2. Jlabopatopuas pabora «VccinenopaHne MPOAYKTOB IUTAHUS Ha HATMYINC YTIICBOJOBY.

HccienoBanne MOJIOYHBIX IPOAYKTOB HA HANMYKE Kpaxmaina. VccieoBaHne NpoyKTOB HAa HAIMYUE TIIFOKO3bI

OK 01
OK 02
OK 07
K 3.1

Tema 9.4,
XUMU4YeCcKHuit
aHanu3 npood
ITOYBEI

OcHoBHOe COoICPKAHUC

TeopeTnyeckoe 00yYeHHe

Kraccudukanus mo4s 1o Buay 1 Ha3HAUSHUIO, HCXOASA U3 XUMHYECKOro cocTasa. VneHTudukarys npo0sl MOYBHI 10 ee
XMMHUYECKOMY COCTaBY, ONMCAHUE BO3MOXKHOCTEH ee IpUMEHEeHuUs. TpeboBaHus K Ka4eCTBY ITOYBbI Pa3IMYHOTO HA3HAUCHUSL.
Omcanue 0coOEHHOCTEH HCIIOIb30BAHMS II0YB B 3aBUCUMOCTH OT THIIOB, CIIOCOOBI YITy4IIEHHUs KauecTBa II0YB B 3aBHCHMOCTHU
oT Ha3HaueHus. O0JIaCTH UCHONIB30BAHUS OPTAaHUYECKUX YIOOpEHHH B 3aBUCUMOCTH OT Ka4eCTBEHHOro cocTaBa. Onmcanue
OpraHMYecKHX yI0OpeHHH M MX NpUMEHEHHE B 3aBHCHMOCTH OT COCTaBa ITOYBHI U €€ Pa3HOBHIHOCTH.

NN O

l'[palcTn'{ecmle SAHATHUA

Obnactu Ha3HaueHHs (MPUMEHEHH) TIOYBHI, HCXOAA U3 KaYeCTBEHHOTO M KOIMYECTBEHHOTO COCTaBa. AHAIN3

HOPMATHBHOW JOKYMEHTAINH. POJIh HEOpraHMYECKUX BEIMIECTB B KAUECTBE MUHEPAIBHBIX YIOOPESHUH, YIyIIIUTEIeH TOYBHL
CocraB MUHEpAIBHBIX YIOOPEHUH U UX IPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIAHOCTH.

BsanmMocBs3b cocTaBa yaoOpeHuid U X BIUSHUS Ha BEreTaTHBHBIE CBOWCTBA U INIONOHOIICHHUE PACTCHUM.

JlaGopaTopHble 3aHATHS

HccnenoBaHrne XUMHIECKOTO COCTaBa MPOO MOYBBI.

JlabopaTopHast pabora «Onpenenerue pH BOIHOM BBITSHKKY TOYBBI, €€ KUCIOTHOCTH U IIETOUHOCTI).
HccnenoBanue BOAHBIX BBITSHKEK 00PA3I0B FOTOBBIX MOYBEHHBIX CMeCeH (JUIsl pa3HbIX THIIOB PACTCHHIA).
Omnpenenenne pH MO4YBBI ¢ UCHONB30BAHUEM UHIMKATOPOB. OIEHKA TUIIOB TIOYB B PECTABICHHBIX 00pa3iax
(cubHOKHCIAsI, KUCTIas, ClaboOKuCIas, HeWTpaJlbHas, IIeJI0IHas).

OK 01
OK 02
OK 07
K 3.1

Tema 9.5.
HccnenoBanune
00BEKTOB
6rocheps

OcHOBHOE cojiep:KaHue

TeopeTnueckoe o0yueHue

Y4eOHO-HCCIIeI0BaTEECKUN TIPOSKT B OOJIACTH HCCIIEAOBaHUA 00BeKTOB Onochepbl. O030p TeM y4eOHO-MCCIEeI0BATEbCKAX
MIPOEKTOB. AJITOPUTM BBITIONHEHHMS MpoekTa. Onpernenenne mpodaeMbl nccieoBaHusa. MeToapl IoNCKa, aHann3a 1 00paboTKu
nH(pOpMAaNNK 0 MPOEKTE B Pa3IUYHBIX MCTOYHHKAX

IIpakTHyecKkue 3aHATHS

O6ocHoBaHUE AKTYaJIbHOCTH BBI6paHHOﬁ TeMEL. BoIsiBIIeHHE HpO6J’I€MBI HUCCIICAOBAHMA. BBI60p 00BEKTOB U METOJ0B

N>

OK 01
OK 02
OK 04
OK 07
IK 2.2




HUCCIICAOBAHUA. IlocranoBka Heﬂeﬁ " 3aJ1a4 UCCJICOAOBaHUA. OnpezxeﬂeHI/Ie MpOAYKTa UCCICAOBAHUA. Or[pez[eneHI/Ie 9TaIlOB "
COCTaBJICHHUC IJIaHA UCCIICIOBAHUA

3ammuTa mpoekra: [IpencraBieHne pe3yabTaToOB BRITOTHEHUS YI€OHO-MCCICIOBATEIECKUX MMPOEKTOB (BHICTYIUICHHUE C 2
TIpe3cHTAIeH).
JlaGopaTopHble 3aHITHS 4
HccnenoBanue mpeytoxKeHHOT0 00bEKTa Ha KUCIOTHOCTB, IEIOYHOCTh, XUMHUCSCKHHA COCTAB (3arpsi3HUTEINN, MAKPO- U 4
MHUKpodJieMeHThI). OOpaboTka pe3yapTaToB uccienoBanus. OleHKa KauecTBa UCCISTYEeMOro 00BhEKTa, UCXOMS U3 Pe3yIbTaToOB
XUMHUYECKOT0 aHaJIM3a.

IIpomeskyTOUHAS aTTECTAIUS N0 IMCHUILUINHE - T epeHIIUPOBAHHBIIH 3a4eT

Bcero 142




3. YCJIOBUSI PEAJIU3ALIMM ITPOTPAMMBI YUYEBHOM
JTUCHUATIUHBI

3.1. TpeOoBanuss K MHHMMAJIBHOMY MATEPHAJbHO-TEXHHYECKOMY
oldecneyeHHIo

Jns  peanuzaluu  OpOrpamMMbl  JUCHUIUIMHBI  JIOJDKHBI  OBITH
MPEAYCMOTPEHBl CIICNYIOIINE CIEIHUATbHBIE TOMEIICHUS: Yy4eOHbI KaOuHeT
XUMHH W/ y4eOHON XUMHUYECKOM TabopaTtopuun

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

Texnnueckue cpeacTBa oOy4YeHHMsl: KOMIBIOTEp C  YCTPONCTBaMH
BOCIIPOU3BEACHUS 3BYKa, TMPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C OKPAHOM,
MYJbTUMEIUNHHAS JI0CKA, YKa3Ka-TIPEe3eHTEP sl TPEe3eHTAIUH.

Ob6opynoBanne jgadopaTopuu U padbo4YuX MeCT J1adOpPaTOPUM: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPBI, MHUKPOCKOII, JIYIbl, TPEAMETHbIE U
MOKPOBHBIE CTEKJIA, TUIAHIICTHI JJIA KaleJbHBIX peakiui, (QuIbTpoBabHAS
Oymara, TpOMBIBAJIKH, CTEKJISHHBIE TPOOUPKH, PE3UHOBBIE MPOOKH, (HOHAPUKH,
HAO0Op pPEaKTHUBOB, CTEKJISHHBIC MAJOYKH, IITATUBBI IS MPOOHPOK; MEpHbIE
IWIMH]IPBI, BOPOHKH CTEKJITHHBbIE, BOPOHKH JENHUTENbHbIe HuauHApudeckue (50-
100 wut), cTymku ¢ TiecTUKOM, (apdopoBbie dYallIKH, THUHIETHI, (UIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, OJJIEKTPOIUIUTKU, JabopaTOpHBIE
IITaTUBBI, CIUPTOBBIC TOPEIKH, CIUYKH, MPUOOp MJs TOJy4YeHHUS Ta30B (WU
npoOupKa ¢ ra300TBOJHON TpYOKOM), Aep)KaTeau ISl MPOOUPOK, CKISHKH IS
XpaHEHHS] PEaKTUBOB, pa3aaTOUYHbIC JOTKU; Xxumuueckue crakanbl (50, 100 u 200
MJT); IIMATEIN; MTUHIETHI; TUTEeIbHbBIC MIUMIBI, CEKYHIOMEpHI (TaliMephl), MEpHBIE
npobupku (Ha 10-20 mur) u mepHbie KoJIOHI (25, 50, 100 u 200 mur), BoasHas OaHs
(WM TEpPMOCTAT), CTEKJISTHHBIC MAJOYKH; KOHMYECKUE KOJIObI 1jisi TuTpoBanus (50
n 100 mn); uMHAUKATOpHBIE MOJOCKUA JIJsi omnpexaeneHuss pH u crangapTHas
WHJMKATOpPHAs IIKaJla; YHUBEPCAIbHBIN MHIUKATOP; nuneTku Ha 1, 10, 50 mi (nium
no3atopsl Ha 1, 5 u 10 mur), OropeTKH AJI TUTPOBAHUS, MEAUITMHCKUE IIMPHUIHI HA
100-150 mu, nabopaTopHbIe W/WIW aHATUTHYECKHE BEChl, pH-METpPBI, CyIUIBHBIN
mkad, u 1p. 1abopatopHoe 000pyI0BaHHE.

3.2. NudopmanunonHoe odecnevenne peajn3anuu NporpaMmsol

OcCHOBHBIC HCTOYHHKHU:
1. Ta6puensn O.C. Xumus. 10 kmacc. YrayOneHHsiii ypoBeHb: yueoHuk / O. C.
INa6puensn, U. I'. Octpoymos, C. A. Cnankos. - [Ipocsemenne, 2022. — 399
2. Xwumwus. 11 xmacc. Yrimyonennsiit ypoens: yueonuk / O. C. 'abpuensn, U. T
Octpoymos, C. A. Crmankos, A. H. JIéBkuH. - [IpocBemenue, 2022. — 432



I[OHOJIHI/ITGJII)HLIC 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 YYEBHOM

JAUCHUITJIINHBI
KoHTpons W oOIleHKAa  pe3yJbTaToOB  OOy4YEHUS  OCYIIECTBISAETCS
MperojaBarejieM B TPOIECcCe TPOBEICHHS  MPAKTUYCCKUX  3aHATHH U

1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TaKKE BBITIOJIHEHUS OO0YYaIOIIMMUCS
WHIUBUAYAJIbHBIX 3aJaHUM, IMPOEKTOB, HccieqoBaHUU. PesynbTaThl 00ydeHHS
ONPEJENSIOT, YTO O0y4aroluecs MOJDKHBI 3HaTh, IOHUMAaTh U JAEMOHCTPUPOBATH
0 3aBEPIICHUH U3YyUYEHHUS TUCLUILIAHBI.

Jnist hopmMupoBaHus, KOHTPOJIS U OLIEHKU PE3yJbTaTOB OCBOEHUS Y4EOHOU
JUCIUIUIMHBI UCIIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPONPUATUH, MPEACTABIAIOIIAS
co00Ol KOMIUIEKC YYEeOHBIX MEpPONPUITUH, COTJACOBAaHHBIX C pPE3yJbTaTaMH
oOydyenuss u cdopmynupoBanHbix ¢ ydetom @OI'OC COO (mpenMerHbie

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 COCTABJICHUE
pupoaa 3JIEMEHTOB, UCXOIS 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[. 1. COOTBETCTBUU C UX XapaKTepU3aluIi0 XUMHUECKUX
Menpeneena MOJIOKEHHUEM B 3JIeMEHTOB: «MeTammudyeckue /

NEPUONYECKON CUCTEME HEMETAIJINYEeCKHE CBOMCTBA,

XUMHUYECKUX JIEMEHTOB ANEKTPOOTPHUIIATENLHOCTD U

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

2 Paznea 2. CocraBasaTts ypaBHenusi 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 PEaKIUU COCTMHEHNUS,
COCIMHEHMUS, PA3JI0KEHU, MacCOBOH MJIM OOBEMHOM HOJIH
oOMeHa, 3aMellIeHHUs, BBIXO0/Ia TIPOJIyKTa PEAKIIUU
OKHUCJIUTEIBHO- COCIMHEHUS OT TEOPETHUECKHI
BOCCTAHOBUTEILHBIE BO3MOJKHOTO; 00BEMHBIX
peaKIfy 1 peaKkIuu OTHOIIICHU Ta30B;
KOMIUIEKCOO0Opa3oBaHus (Ha | KOJWYECTBEHHBIX XapaKTEPUCTUK
npumepe MCXOJIHBIX BEIIECTB U MPOJIYKTOB
TUIPOKCOKOMIUIEKCOB peakiuu; Maccel (00beM,
QTIOMUHUSI ¥ IIMHKA) C KOJIMYECTBO BEIIECTBA) MPOIYKTa
y4acTHEeM HEOPTraHWYECKUX | PEaKIUH, €CIIU OJIHO U3 BEIIECTB
BEIIIECTB JTAaHO B BHJIE PacTBOpA C

OIIPENEIICHHON MacCOBOM 10Jei

PacTBOPEHHOIO BEIIECTBA.

2.2 | Dnexrponutuue | COCTaBISTh YpaBHEHUS 1. 3amanus Ha cocTaBlieHUE 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 HEOPraHU4YeCKUX BellecTB | BellecTB»

HeOpraHu4veck
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 UCXOIS 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- XUMUYECKUX PEAKLUU XUMHUYECKUX CBOMCTB OKCUJIOB, OK 02
XUMHYECKHE MOHHOTO 0OOMEHa € y4acTHEeM | KUCIIOT, OCHOBaHUH, aM(POTEPHBIX
CBOICTBa HEOPraHWYECKUX BEIIECTB. TUJIPOKCHJIOB U COJIC».

Heopranuuecku | CocTaBisTh ypaBHEHUS 2.ITpakTHKO-OpHEHTHPOBAHHEIE
X BEIIECTB XMUMHUYECKUX PEaKINU TEOPETUYECKHE 3a1aHUs Ha
HMOHHOI0 OOMEHA C y4acTUEM | CBOWCTBA U MOJIy4YEHUE
HEOPraHMYECKUX BEILECTB HEOpPraHMYECKUX BEIECTB.
3.JJaboparopnas pabora
«CBolicTBa METAJIOB 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 | KonrposbHas padora
KuHeTrnyeckue | M CKOPOCTH XMMHUYECKHUX «CKopoCcTh XMMHUYECKOI
U peakuuii peakuuu U XuMH4ecKoe
TePMOJIMHAMMY 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 - TEOPETUUECKHUE 3a/IaHUsI 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 CPENBI U | U OIIPEJIEJICHNE TUIA PEAKLIUN
u TeMIepaTypsl Ha cMeleHne | (1o TemaoBoMy 3¢ dekTy: 9K30-

MIPOTCKAHUA

XUMHNYCCKOT'O PABHOBCCHUS

Y DHJIOTEPMUYECKHUE).




XUMHYECKUX 2. [IpakTuKO-OpUEHTUPOBAHHbIE
peakuui. 3a/1aHMs] HA IPUMECHEHUE
PaBHOBeCHE npunuuna Jle larense mis
XUMHYECKUX HaXO0X/IEHUs HallpaBJICHUS
peakuuit CMEILICHUS PABHOBECHUS
XUMHUYECKON PEaKUH U aHAJIN3
(GakTOpOB, BIAMUIOIINX HA
CMEIIEHUE XUMHUYECKOTO
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 UCIIOJIb3yeMbI€ 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 KontpoabsHnas padora
Crtpoenue u CBOMCTBA OPraHM4YeCcKUX «CTpoeHue U CBOICTBA
CBOIICTBA BelllecTB OPraHU4YecKHUX BellecTB»
OpPraHMYecKuXx
BellleCTB
6.1 Knaccudumuporats 1. 3aga"us Ha cOCTaBJIEHUE OK 01
OpraHNUYeCKHe BEIeCTBa B Ha3BaHUI OpraHUYeCKUX
COOTBETCTBHUH C UX COEMHEHUH 10 TPUBHAILHON
CTPOCHHUEM WIN MEXyHapOIHOM
CHUCTEMaTHUYECKOM
Knaccudukanus HoMeriIatype.
cTpoeHye 1 2. 3ajjaHus Ha COCTaBJICHUE
HOMEHKIATYpa HOJIHBIX U COKPALEHHBIX
OpPraHUYECKUX CTPYKTYPHBIX GOPMYII
- OpraHMYECKUX BEILECTB
OTZEIbHBIX KJIACCOB.
3. 3amauu Ha onpezeneHue
npocTeinien GopmMyIbl
OpraHUYeCcKON MOJIEKYJIBI,
UCXOJSI U3 DIIEMEHTHOIO COCTaBa
(B %).
6.2 | CoiicTBa YcranaBinuBaTh 1. 3anaHus Ha cocTaBieHHE OK 01
OpraHUYEeCKUX 3aBHCUMOCTB (PU3UKO- YPaBHEHUN XUMUYECKUX OK 02
COEJIMHEHUI XMMHUYECKHUX CBOICTB peaxkiuii ¢ yuacTueM




OpraHn4eCKux BCUICCTB OT
CTPOCHHA MOJICKYIJI

OPraHWYEeCKUX BEIIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOCHHSL.

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

3. PacueTHble 3a1a4n 110
YPaBHEHUSIM PEAKIIHN C
y4acCTHEM OpPTaHUYECKUX
BEIIIECTB.

4. JTabopatopHas pabota
«ITonyuenue >TrIIeHA U
W3yYEHHE €r0 CBONCTB.

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 Y49aCTHEM OpPTraHUYECKUX
[Ipou3BOACTBO U | AEATENBHOCTH YEIOBEKA UX | BEIIECTB, HCHOJIB3YEMbIX JUIS 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
OPraHU4YecKHX | KauecTBEHHBIX peaKIui
U
HEeOpraHu4ecK
HX BellecTB

7.1 | ObnapyxeHue Uccnenosath kauectBennbie | Jlaboparopnas pabota 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 COCAUHEHUH 10
WCIIOJIb30BAHNE (G YHKIIMOHATBHBIM TPYIII
M 2.IlpakTudeckue 3aanus Ha
KaueCTBEHHBIX COCTaBJICHUE KaYECTBEHHBIX
peakuuit peakuuii oOHapyKEeHUsI
OPraHUYECKUX COCTMHECHUN.
1 IpuxaagHoit MoayJib
8 Paspean 8. 3amuTa keiica (c yuerom
Xumus B OueH“Bfl Th HocencTiu Oyayueil npogeccMoOHAIBLHOM
OBITOBOII U
ObITY U . NesiTeIbHOCTH)
N — NMPOM3BOACTBEHHOI
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 NEeITENbHOCTH YEJI0BEKA C KEHCOB: OK 07
NEITENbHOCTH | IIO3UIMHA DKOJIOTHYECKOM 1. IToremnenue k1uMara u I1IK 3.2
YeloBeKa 0e30MacHOCTH BBICBOOOKIEHUE Ta30BbIX
TUAPATOB CO JHA OKEaHA.
2. bynymue marepuansl 11t
MaIIMHOCTPOEHUS.
3. Hosble maTepuans! i
COJIHEYHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE
pPaCTUTENBHBIX IPENApPATOB.
9. HNHTepnipeTupoBaTH 3ammTa npoekra (¢ yuerom
Pa3znen 9. XMMHUYECKHE NMPOoLecchl U Oynymei npodgeccuoHaIbHOMN
HccaenoBanu | siBjienusi B onocgepe NesiTeJIbHOCTH)
eu
XUMHUYeCKH I
aHau3
00beKTOB
ouochepnbl
9.1 | OcHoBBI BBINOHATE NOTHBINA UK 1.JIaboparophas padota «OcHoBsl | OK 01
nabopaTopHON | HIKCIIEPUMEHTAIHLHOTO 71a060pPaTOPHOM MPAKTUKID. K 3.1
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.IIpeacraBneHue 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 BBIPAKEHUS
KOHIICHTPALU{ U IIepecyeT
KOHLIEHTpauui (c
UCTIOJIb30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3.JJaGoparopnas pabora
Omnpenenenue pH Boxbl 1 ee
KHCJIOTHOCTH;

Ornpenenenue )KeCTKOCTH BOJIbI U
CHoco0bl ee YCTpaHEeHHUS!.

OK 07
IIK 3.1

9.3

XUMHUYIEeCKHI
KOHTPOJIb
KadecTBa
MPOJYKTOB
NUTaHUS

HccnenoBarth XUMHUYECKUI
COCTaB HpOIIYKTOB IIMTAaHUA

1. Tect «Oprannueckue u
HEOpPraHNYeCKue BEIIeCTBa,
BXOJISIIIIAE B COCTAB MIPOJTYKTOB
TTUTAHUSD.

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

3. JJaboparopHnas pabota (Ha
BBIOOD):

— O0HapyXeHne HUTPaTOB B
MPOIYKTaX MMUTAHHUS,

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

OK 01
OK 02
OK 07
IIK 3.1

9.4

XUMUYECKUT
aHaju3 npoo
MTOYBbI

HccnenoBats XUuMHUECKUN
COCTaB IIPO0 MOYBBI

1.Tect no TemMe «XUMHYECKUI
COCTaB HEOPTaHUYECKUX U
OPraHUYeCKHUX yI0O0pECHHIN.
2.3ananue «B3anMocCBs3b cocTaBa
MOYBKLI, TUII IIOYBEI U €€
Ha3HAYEHUS.

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

OK 01
OK 02
OK 07
IIK 3.1

9.5

Hccnenosanne
00BEKTOB
orocdepbl

HccnenoBaTh XUMHAYECKHM
cocTaB 00bEKTOB OHOChEepsI
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. HccnenoBanue npod

BOJIOIIPOBOJHOM BOJIbI HA MPEIMET
YCTPaHEHHsI )KECTKOCTH.

OK 01
OK 02
OK 04
OK 07
I1K 2.2




5. VYcerpanenue xKeCcTKOCTH
BOJEI B CEIILCKOXO03AUCTBEHHON
JIESITEIILHOCTH.
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