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Pabouasg mnporpamma y4eOHOM IUCLUUILIMHBI «XUMHUA» pa3paboTaHa B
cOoOTBETCTBHH ¢ DesepanbHbIM rOCYJapCTBEHHBIM 00pa30BATEIbHBIM CTaHIAPTOM
cpeaHero mpodeccuoHadbHOTO oOOpaszoBaHus 1o crnenuaibHocTH  36.02.01
Berepunapus, yreepxaeHHoro Ilpukazom MuHucrepcTBa 00pa3oBaHUs U HAyKU
Poccun or 23 nHostO6ps 2020 r. Ne 657 , denepanbHbIM TOCYAapCTBEHHBIM
o0Opa3oBaTeIbHBIM CTAHJIAPTOM CPEIHEro 00IIero oOpa3oBaHUs, YTBEPKIACHHOTO
[Ipukazom MunuctepcTBoM oOpazoBanust U Hayku Poccum ot 17.05.2012 r. Ne
413 (pen. Ilpukazom MunucrepcTBa oopazoBanus U Hayku Poccun ot 12.08.2022

r. Ne 732), OpUMEPHON  MporpaMmort  001eo0pa3oBaTeIbHOM — y4eOHOM
JTUCIUTIIMHBI Xumus, TSt npodeCcCUuoHaTbHBIX
00pa3zoBaTeIbHBIX OpraHu3alum, PEKOMEHIOBAaHHOMN denepanbHbIM
rOCy/1apCTBEHHBIM OIOIKETHBIM o00pa3zoBaTeIbHBIM YUPEXKICHUEM

JOTIOJIHUTENIBHOTO  TTPO(hecCHOHANBHOTO  oOpa3oBaHus «VHCTUTYT pa3BUTHSA
npodeccuoHanbHoro odpazoBanusi» ot «30» HosOps 2022 1. mpotokosn Ne 14 u
PexomenmanusMu 1Mo opraHu3aliy MOTYYeHHsI CPEeTHETO O0IMIero oOpa3oBaHUs B
npeJeax OCBOCHHUsI 00pa30BaTeIbHBIX MPOrPaMM CpPeaHEro MpodheCCHOHATBLHOTO
oOpazoBaHus Ha  ©0a3e  OCHOBHOro  oOmero  obOpasoBaHusi  (IIMCHMO
JlemaprameHnTa roCcy1apCTBEHHOU IOJINTUKU B ctepe CpEIHETO
npodeccuoHaibHOr0  oOpa3oBaHus M TIpodecCHOHATBHOTO  OOyYeHHS
Munucrepcrsa npocsemenus Poccun ot 01.03.2023 r. Ne 05-592).

CocraBuTenu: mpenojaBared Kadeapbl 00I1Ieo0pa3oBaTeNIbHBIX JUCIHILIAH
INamenko 2.0., Hepsi6osa T.B.

Paccmotpena Ha 3acenanum kadenpsl o01eo0pa3oBaTeaIbHbIX TUCLHUIIIMH

«Gy 04 90 r.., npotokon Ne of

M.o. 3aB. kadenpou ,VZ}/j Mocxksuruna JI.H.
/7

v

Onobpena merognueckoit komuccueit pakymnprera CI1O

9

«HW» O 20 £ 4

r., IpoToKos Ne £

IIpencenarens METOAUYECKOH !
KOMHUCCHH (DaKyJbTeTa %@W% bonuna B.B.
7




COJIEPKAHUE

1.ITACTIOPT PABOYEN ITPOI'PAMMBI YUEBHOM JTUCIIUTTINHBI

2.CTPYKTYPA U COJEPXXAHUE YUYEBHOM JUCLIMITJIVHBI

3.VCJIOBUSI PEAJTU3ALIMU [TPOTPAMMbI YUEBHOM
JIUCLIUTUTMHGI

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YUEBHOM
JIUCIIUTUIMHBI

CcTp.

12

21

23



1. MACIOPT IPOT'PAMMBI YUEBHOHN JUCIHUILJINHBI XUMUS

1.1. Ob61acTh NPpUMeEHEHHUsI TPOrPaAMMbI

[Iporpamma  y4eOHON  JUCHUIUIMHBI ~ SIBJISIETCS  YacThiO  MPOTPAMMBI
MIOATOTOBKHU CIIELIMANIUCTOB cpenHero 3BeHa B coorBeTcTBuu ¢ PI'OC CIIO mo
crienmanbHocTh: 36.02.01 BeTepunapus

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

O61eo6pazoBaTenbHas TUCHUIIIIMHA «XUMUS» U3y4aeTcsl Ha yriayOJIeHHOM
ypoBHE B  oOmieoOpa3oBaTeIbHOM  IHMKJIE€  y4eOHOro IUlaHa  OCHOBHOM
npodeccuoHaabHONM  00pa3oBaTeNbHONW TporpaMmbl  crnernuainbHocT: 36.02.01
Berepunapus

TpyaoeMKkocTh  TUCHUIUIMHBI ~ «XUMHS» Ha  YIUIYOJICGHHOM  ypOBHE
cocrapinser 142 yaca, u3 kotopsix 100 yacoB - 6a30BbIil MOaynb (7 pa3aenoB) u 42
yaca - OpUKIagHOM  Moaynab (2 paszgena), BKIIOYAKOIIMN  TPAKTHKO-
OpPUEHTUPOBAHHOE COZCPKaHNE KOHKPETHOM NMpodeccuu Wi CrenuaibHOCTH.

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

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

3agayu: 1) cdopMupoBaTh TMOHMMaHHE 3aKOHOMEPHOCTEH  MPOTEKAHMS
XUMHUYECKUX MPOLECCOB U SBICHUUA B OKPYXKAIOWIEH Cpelie, LUEIOCTHOM HAay4YHOU
KapTUHBI MHUPA, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS MPOBOJUTH PACUYETHI IO XUMUUYECKUM (POPMYIIaM U
YpaBHEHHUSIM XHUMHUYECKHX PpEaKlHil, I[JIAHUPOBATb W  HUHTEPIPETUPOBATH
PEe3yAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmMupoBaTh HaBBIKH MPOBECHUS XUMUIECKUX IKCTIEPUMEHTAIBHBIX
MCCJIEIOBAHMM C COOTIOICHUEM MPABII OE30MaCHOTO OOPAICHHSI C BEIIECTBAMH U
1a00paTOpPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBATH, OLICHUBATh, IPOBEPSATH HA TIOCTOBEPHOCTH U
00001maTh HHOOPMAITUIO XUMUYECKOTO XapaKTepa U3 pa3InIHbIX HICTOYHUKOB;

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

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



1.3.2. llnanupyembie pe3yabTAThI 0CBOeHHMS 0011e00pa30oBaTeJIbHON JMCUMILVINHBI B cooTBeTcTBUM ¢ PI'OC CIIO

u Ha ocHOBe PI'OC COO

Koa n
HauMMeHOBaHHe
(popmupyembIx
KOMIIeTEeHIIUH

IlianupyemMbie pe3yJibTaTbl OCBOCHUSI AU CIUIIIUHBI

OO01mue

JucuMnianHapHbie

OK 01.

Br16upaTh ciocoObl
pereHus 3a1a4
npodecCuoOHATBHOU
JESATEIbHOCTH
IMPUMCEHUTECIIBHO K
Pa3INIHBIM KOHTCKCTaM

JIP 05 B wactu TpyJOBOTO BOCITUTAHUS:

- TOTOBHOCTb K TpYIdy, OCO3HaHWE IIEHHOCTH MacCTEepCTBa,
TPYyI0JII00HE;

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

TUIAHUPOBATH M CAMOCTOSTEIIEHO BBITTOHATH TaKYIO JICSITCILHOCTD;
- UHTEpEC K pa3InyHbIM cepaM MpodeccnoHaIbHOMN e TeNbHOCTH,
OBnajeHne  yHHBEpPCAIbHBIMH YYCOHBIMU TIO3HABATCILHBIMH
NEUCTBUSIMU:
MP 01 a) 6a30oBbI€ JOTHYECKUE ACHCTBUSA:
- CaMOCTOSITENTbHO (OPMYIHPOBATH U aAKTyaJU3UPOBaTh MpobIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIMBaTh CYILIECTBEHHBIN MPU3HAK WIW OCHOBAaHUA JUIf
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;
- ONpEeNeNATh LU JIeTEIbHOCTH, 331aBaTh MapaMeTPbl U KPUTEPUH
WX TOCTHXKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B pACCMATPUBAEMBbIX
SIBIICHUSAX;
- BHOCUTh KOPPEKTUBBI B JIEATEIHHOCTh, OLIEHUBATh COOTBETCTBHE
PE3yNbTaTOB IIEJISIM, OLICHUBATh PUCKH MOCIEICTBUI 1EATEIbHOCTH;
- pa3BUBaTh KpEaTUBHOE MBIIUICHHE TPH PELHICHUH >KU3HEHHBIX
npobiaem
JIP 07 6) 6a30Bble Hccnea0BaTEIbCKUE ACHCTBUS:
- BJaJIeTh HAaBBIKAMHU Y4e€OHO-HCCIEIOBATEIbCKOW U MPOEKTHOM

I1P6 2 BnageTh CUCTEMOM XUMHUUYECKUX 3HAHUH,
KOTOpasi BKITFOYACT: OCHOBOIIOJIATAIOIITHE
TOHSTHS (XUMHYECKUN DJIEMEHT, aToM,
3JIEKTPOHHAs 000JI04Ka aToma, s-, p-, d-
AJIEKTPOHHBIC OPOUTATI AaTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTD, CTETICHb OKHUCIICHHS,
XHUMHYECKask CBSI3b, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKEJIET,
GbyHKIMOHAIbHAS TPYIIA, paguKal, U30MepHs,
M30MEpPbl, TOMOJIOTUYECKHUM Psifl, TOMOJIOTH,
YIIEBOAOPOIbI, KUCIOPOI- U a30TCOIEPIKaIIIHe
coelMHEeHusl, ONOJIOTUYECKU aKTUBHBIE
BemiecTBa (yriaeBOIbl, KUPHI, OCIKH ), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMUS,
KPUCTAJIMYECKas PelieTKa, TUITbl XUMHUUECKUX
peaxiuil (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE,
9K30-U DHJOTEPMUUECKHE, PEAKIIU HOHHOTO
oOMeHa), pacTBOP, SJEKTPOJIUTHI,
HEAIIEKTPOJIUTBIL, AIEKTPOIUTHUECKAS
JUCCOLIUAIINS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XUMHUUYECKOHN peaklnu, XHUMHUYECKOe
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/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 OILICHHUBATHb nux IIOCTOBGpHOCTI:, HpOFHOBI/IpOBaTI)
N3MCHCHHC B HOBBIX yCJIOBI/IﬂX;

- YMGTB HCpGHOCI/ITI: 3HAHUS B HOBH&B&TGHBHYIO 158 HpaKTI/I‘-ICCKYIO
001aCTH KU3HEICITSILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

- BbIIBUI'aThb HOBBIC HJICH, npe):[naraTL OpI/IFI/IHaJ'II)HI)IC IIoaAXoabl M
peIHeHI/ISI; CHOCO6HOCTB X MHUCIIOJIB30BAaHUSA B HO3H3B3T€J'IBHOI71 158
COIMAJIBHOW MPAKTUKE

XUMHUYECKOTO CTPOEHUS OPraHUYECKUX BELIECTB
A.M. ByrnepoBa, Teopust 3NEKTPOIUTUYECKON
JIMCCOLIMAlH, Iepuoanyeckuil 3akon /.M.
MenpneneeBa, 3aKOH COXpaHEHUS] Macchl),
3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMUH,
(aKTOJIOrMUECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIy4eHUHU U 0€3011aCHOM
MCII0JIb30BAHNHU BaKHEUIINX HEOPraHUUECKUX U
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUUECKON
JIeSITEIbHOCTH YEJIOBEKa,

- YMETb BBISBIIATH XapaKTEePHbIE PU3HAKU U U
B3aMMOCBSI3b U3yYEHHBIX MOHATUHN, IPUMEHSATh
COOTBETCTBYIOIINE MOHSATHS MPU OMHUCAHUI
CTPOEHUS U CBOMCTB B3aMOCBSI3b N3yUYEHHBIX
MOHITHH, TPUMEHSTh COOTBETCTBYIOIINE
MOHSTHSI IPU ONUCAHUH CTPOEHUS U CBOMCTB
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB U UX
IIPEBPAILCHUI; BBISBIISATH B3aUMOCBSA3b
XUMUYECKNX 3HAHUH C MOHATUSIMU U
MIPEACTABJICHUAMU JPYTHUX
€CTECTBEHHOHAYUYHBIX ITPEAMETOB;

[IP6 3 yMerp HCMIOIB30BaTh HAWMEHOBAHMS
XUMUYECKUX COCAMHEHUH  MEXIYHapOJIHOIO
COI03a TEOPETHUYECKON M NMPUKIAJTHONW XUMHH U
TPUBHUAJIbHBIE HA3BaHUs BAXKHEWILMX BEILIECTB

(aTMNIeH,  aleTWIeH,  TJIMIICPHH, dhenon,
dopmanbIeru, YKCyCHas KHCJIOTa, TIIUIHH,
yrapHblii Ta3, YIrJIEKUCIbI Tra3, amMMHak,
raiieHas ~ U3BECTh,  HEramieHas  H3BECTbh,

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




XUMHUYECKHE CBOICTBA BELIECTB
COOTBETCTBYIOIIUMU SKCIIEPUMEHTAMU u
3alMCAMU YPABHEHUN XUMUYECKUX PEAKLINN;
YMETh YCTaHABJIMBATH MPUHAJICKHOCTh
M3YYEHHBIX HEOPTAHUUYECKUX U OPraHUYECKUX
BEILIECTB K ONPEICIICHHBIM KJIacCaM U rpyIiamM
COCMHEHUH, XapaKTepU30BaTh UX COCTaB U

- BAOKHEHIIME CBOMCTBA; OIPEIETATh BUIBI
XUMUYECKUX CBsi3eld (KOBAJICHTHAs, HOHHAs,
MeTaJuIm4JecKas, BOJIOPOJIHAS), THUIIBI
KPUCTAJUTMYECKHUX pemieTox BEILIECTB;
KJIaCCU(PHUITMPOBATh XUMHUUECKHUE PEAKITUH;

- chopmupoBaTh MPEeCTABICHHUS: 0
XUMHAYECKOU COCTAaBJISIIONIEH
€CTECTBEHHOHAyYHOW KApTUHBI MHpPA, POJIHU
XUMUW B TIO3HAHWUW SIBJICHUN TIPUPOJIBI, B
(GOpPMHUPOBAHMHM  MBINIUICHUS HW  KYJIBTYPHI
JUYHOCTH, €€ (PYHKIHMOHAIbHON T'PaMOTHOCTH,
HEOOXOIUMOM JUIsl penieHus MPaKTHYECKHX
3aJady = M DKOJIOTUYECKH  0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3J0pPOBBIO M MHPHUPOJHOU
cpene;

ITPG 4 ymeTh NPOBOAUTH PACUYETHI IO
XUMHYECKUM (popMyraM U ypaBHEHUSIM
XUMHUYECKUX PEAKUUN C UCIIOIb30BAHUEM
bu3nYeCKUX BETUYHNH, XapaKTePU3YIOIIHUX
BEILIECTBA C KOJMYECTBEHHON CTOPOHBI: MACCHI,
obbeMa (HOpMasbHbIC YCIOBHS) Ta30B,
KOJIMYECTBA BELIECTBA; UCIIOIb30BAThH
CHUCTEMHbIE XMMUYECKUE 3HAHUS JIs1 IPUHATUSA
pelIeHUI B KOHKPETHBIX KU3HEHHBIX
CUTYAIUSX, 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 OCO3HAHHUIO CBOETO MecTa B
MOJIUKYIBTYPHOM ~ MHpPE;  COBEPILIEHCTBOBAHME  SI3BIKOBOM U
YUTATEIbCKOM KYyJIbTYphl KaK CpEICTBAa B3aUMOJEHCTBUS MEXIY
JIOABMM M TIO3HAHUS MHUpPA; OCO3HAHUE LIEHHOCTH HAy4yHOU
NESITEIbHOCTH ~ TOTOBHOCTh  OCYLIECTBJISTH  MPOEKTHYID U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE
OBnaneHue  yHUBEpPCAIbHBIMH  Y4eOHBIMM  TO3HaBaTEJIbHBIMU
JICACTBUSMU:

MP 04 B) pabota ¢ nHpOpmMaIHeii:

- BIIAJIETh HaBbIKaMU TIOJTyYSHHUS UHpOpMAIUA u3
HCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITEJILHO

OCYIIIECTBIISATh TIOWCK, aHAJIHM3, CHCTEMATH3aI[UI0 W WHTEPIIPETALHIO
WH(OPMAIMK PA3TMIHBIX BUIOB U (HOPM TTPEICTABICHHUS

- co3laBaTh TEKCTHI B pa3IMYHBIX (opMarax C y4eTOM Ha3HAUYCHUS
WH(pOpMAIIUK | TIEJIEBOW ayJUTOPUH, BHIOUpAs ONTUMAILHYIO (GOopMy
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,
THTUEHBI, PECYpCOCOCPEKEHUsI, TIPABOBBIX U 3TUYECKUX HOPM, HOPM
HH(pOPMAITMOHHOM

0€30I1aCHOCTH

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

JIETUTUMHOCTD
IIPpaBOBBIM n

I[IP6 3 ymerp MJIAHUPOBATH M  BBIIIOJIHSATH
XUMHYECKUAN OKCIIEPUMEHT  (TIpeBpaIlcHuUs
OpraHMYeCKUX  BEUISCTB MNpPH  HArpeBaHUH,
MOJY4YCHHE OSTUJICHA W HM3Yy4eHHUE ero CBOWCTB,
KaueCTBCHHBIC PEAKIIMH Ha aJbICTHIBI, Kpaxmal,
VKCYCHYIO KHCJIOTY; JEHATyparusi OelIKOB TpH
HarpeBaHWM, IIBETHBIE  pPEaKIUU  OCIKOB;
MIPOBOJIHTH

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

[IP6 6 ymMerp aHAMM3UPOBATH XUMHYECKYIO
uHpOpMaLlMIO,  TOJY4aeMylo U3  Pa3HbIX
MCTOYHUKOB (CpelICTB MaccoBoil mH(popMalnuwy,
ceTh HTEpHET U Ipyrue);

[1P6 4 BimageTs OCHOBHBIMU METOIAMU

HAy4YHOTO MO3HAHUS BEUIECTB U XUMHUECKUX
sIBIICHUH (HaOII0/ICHUE, U3MEpPEHHUE,
HKCIEPUMEHT, MOJICTTMPOBAHKE); YMETh
MPOBOAUTH PACUETHI 10 XUMUYECKUM (opMyrIam
U YpaBHEHHSIM XUMUYECKUX PEAKIIHH C
UCIO0JIb30BaHNEM (DU3UYECKUX BETUYHH,
XapaKTEepPHU3YIOIINX BEIIECTBA C

KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa




HOPMAaJIbHBIE YCIIOBHSI) Ta30B, KOJUYECTBA
BEILIECTBA; UCIOJIb30BaTh CUCTEMHbBIE
XUMHWYECKUE 3HAHUS [T 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, CaMOCTOATCIBHOCTH n
CaMOOIIPENIEIICHUIO;
MP 03 OsnageHue  HaBblKaMU  y4€OHO-UCCIIEIOBATENILCKOM,

MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

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

- TMPUHUMATH I COBMECTHOW NEATEIIBHOCTH, OPraHU30BBIBATH U
KOOPJAMHUPOBATH JEHCTBUSI 1O €€ JOCTH)KEHHUIO: COCTAaBJATH ITUTaH
JNEUCTBUM, pacHpenensaTh poJM C Y4E€TOM MHEHUH YYaCTHHKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJAMHUPOBATh U BBINOJNHATH PAOOTy B YCIOBHUSIX DPEAJHHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

OCYHIECTBJIATh MO3UTHBHOE CTPATETHYECKOE TOBEACHHE B
Pa3IUYHBIX CUTYalMsIX, IPOSBISATH TBOPUYECTBO U BOOOpakeHue, ObITh
VHHULIMATUBHBIM

OBinlaieHue yHUBEPCAIIBHBIMU PETYIISITUBHBIMU JEHCTBUSAMMU:

MP 02 r) npunsTHE CEOS M IPYTUX JIFOJICH:

- IPUHUMATh MOTHUBBI M ApPryMEHTHl JAPYTUX JIIOACH NpU aHaIuze
pe3ynbTaTOB AEATEIBHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO APYrUX JIOACH Ha OIINOKH;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBEKa

MPEUMYIIECTBA KOMAHAHOW U

[1P6 3 ymeTh N1aHUPOBATh U BBIIOJIHATh
XUMHUYECKAN SKCIIEPUMEHT (TIPEeBPAIICHUS
OpraHMYECKUX BEIIECTB IIPH HArPEBAHUH,
MOJIy4Y€HUE 3TUJIEHA U U3YYEHHUE €ro CBOICTB,
KayeCTBEHHbIE PEAKIIMH HA aJIbJIETU/IbI,
KpaxMmaJ, YKCYCHYIO KHCIIOTY; AeHaTypalus
O€NIKOB MpU HarpeBaHUU, LIBETHBIE PEAKLIUU
OEJKOB; TIPOBOIUTH PEAKIIUA HOHHOTO OOMEHa,
OTPENENATh Cpely BOJHBIX PaCTBOPOB,
KaueCTBEHHBIC PEaKIINK Ha CyJbdaT-, KapOoHaT-
U XJIOpUJ-aHUOHBI, HA KATHOH aMMOHUS;

[1P6 5 pemaTh 3KCIepUMEHTANIbHBIE 33/1a4H 110
temaM "Merambl" u "Hemeramns" B
COOTBETCTBUU C MPaBUIAMH TEXHUKHU
0€30TacCHOCTH MPU 0OpaIEHUH C BEIIECTBAMHU U
71a00paTOPHBIM 000PYIOBAHUEM; IPEICTABIISATH
pe3yabTaThl XUMHUYECKOTO SKCIIEPUMEHTA B
dbopMe 3amnrcu ypaBHEHHI COOTBETCTBYIOLIUX
peakiuii 1 GOpMyIHPOBATH BHIBOIBI HA OCHOBE
ATHUX PE3y/IbTaTOB

OK 07.
CozeiicTBOBaTH
COXpaHEHUIO
OKpYKarollen cpebl,
pecypcocOepex eHHIO,

JIP 14 B o0nacti 3K0JI0rM4eCKOT0 BOCHUTAHUS:
- cOPMHUPOBAHHOCTH  JKOJOTHMYECKOH  KyJAbTYpbl, TOHUMaHHE
BJIIMSIHUSL  COLMAIBHO-KOHOMHUYECKUX TMPOILIECCOB Ha COCTOSIHUE

HpHpO,HHOﬁ U COIIMAJIbHOM Cpeabl, OCO3HAHUC r00aJI5HOTO XapakTepa
OKOJIOTHYCCKHUX HpO6J'IeM;

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

XUMHHA B TIO3HAHUHU SIBICHUM npupoanl, B

(GOpMHUpPOBAHUN  MBIIUIEHUS U KYJBTYPHI




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

3¢ GEeKTUBHO JCHCTBOBATH
B UPE3BbIYaNHBIX
CUTYaIHsX

- IUIAHUPOBAHHME M OCYLIECTBJIEHUE JICUCTBUI B OKPYXKAIOLIEH Cpene
Ha OCHOBE 3HAHUS LEJIEd YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA;
AKTUBHOE HEINPUATHE JECUCTBUM, NPHUHOCSILIMX BpPEI OKPYKAKOLIEH

cpere;

- YMEHHE [POrHO3MpOBaThb HEONArONPUATHBIE SKOJIOTMYECKUE
IIOCJIEACTBUSA IPEAIIPUHUMAEMBIX IEHCTBUM, IPEIOTBPAILAT HX;

- pacumpeHue OIIbITA JIeATEIbHOCTH JKOJIOTUYECKOU
HaIlpaBJICHHOCTH;

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

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

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

ITP6 5 ymets cobmroaTh npaBuia
AKOJIOTUYECKHU 11€71eCO00Pa3HOTO MOBECHUS B
OBITY M TPYIOBOM JESATEIHLHOCTH B LIEJIAX
COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOILIEH
MIPUPOJHON CPEbl; YIUTHIBATH OMACHOCTH
BOSI[@fICTBHSI Ha JXUBBIC OPraHU3MbI
ONPCACIICHHBIX BCIICCTB, IOHUMAA CMBICIT
MoKazaress IpeaesIbHON JOMYCTUMO N
KOHIOCHTpAaluK

[IK 1.2. ITIpoBenenne
BETEPUHAPHO-CAHUTAPHBIX
MEpPONPUITHH IS
IpeSyIpex1eHUS
BO3HUKHOBEHUS 00JIe3HEN
AKHUBOTHBIX.

JIP 09. 'oTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE
caM000pa30BaHUI0, Ha MPOTSHKCHUN BCEH JKU3HH, CO3HATEITBHOE
OTHOIIICHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICIITHON
npodecCHOHANTBHOM U 00IIECTBEHHOM JIEATETLHOCTH.

JIP 13. Oco3nanHbIN BEIOOP Oyaymiei mpodecCuu U BOZMOXKHOCTEH
peanu3anuu COOCTBEHHBIX JKU3HEHHBIX TIJIAHOB; OTHOIICHHUE K
npoheCcCHOHANTBHOM JIEATETLHOCTH KaK BO3MOKHOCTH y4acTHs B
pelIeHNH JTMYHBIX, 00IIECTBEHHBIX, TOCYIaPCTBEHHBIX,
00IIIeHAIIMOHATIBHBIX MTPOOJIEM.

MP 01. YMeHue caMoCTOSTENBHO ONPEAEIATh EIN ACATEILHOCTU U
COCTABJIATh TUIAHBI JEATEIHHOCTH; CAMOCTOSATEIBLHO OCYIIECTBIISTH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JICATEIbHOCTD; UCIIOJIH30BATh BCE
BO3MOYHbBIE PECYPCHI [Tl TOCTHKEHHUS TOCTABIICHHBIX LIeJIeH 1
pealin3alyy IJIaHOB e TEIbHOCTH; BHIOMPATh YCIEIIHbIE CTPATEeruu B
Pa3IUYHBIX CUTYaAIUAX

ITP6 1 CpopmupoBaHHOCTD MPEACTABICHHM O
MECTE XMMHUHU B COBPEMEHHOM HAYYHOUN KapTHUHE
MHpa; TOHUMAHUE POJTU XUMHH B
dhopMUPOBaHUH KPYro30pa U PyHKIIMOHATILHON
rPaMOTHOCTH YEJIOBEKA JUISl PEIICHUS
MIPAaKTUYECKUX 3a]a4;

[1P6 3 Biamenrie OCHOBHBIMU METOIaMU
Hay4HOI'O MO3HAHUs, UCHOJIb3yEMBIMU B XUMUU:
HaOJI0ICHE, ONTUCaHKe, U3MEpPEHUE,
AKCIIEPUMEHT; YMEHUE 00pabaThIBaTh,
00BSACHATDH PE3YNIbTATHI MPOBEIACHHBIX OMBITOB U
JIeJIaTh BBIBOJIbI; TOTOBHOCTH U CIIOCOOHOCTH
MIPUMEHATh METO/IbI IO3HAHUS TIPU PELICHUN
MPaKTUYECKUX 33]1aY;

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

[IK 2.1. IlpenynpexneHue
3a00JIeBaHUI KUBOTHBIX,

JIP 09. 'oTOBHOCTB U CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE
caM000pa30BaHUIO0, Ha MPOTSYKEHUH BCEH AKU3HH; CO3HATEIBLHOE

ITP6 1 ChopmMHpPOBaHHOCTH MPEACTaBIECHUH O
MeCTe XMMUU B COBPEMEHHOM HAYYHOU KapTHUHE




IIPOBEJCHUE CaHUTAPHO-
IIPOCBETUTENBCKON
NEATENBHOCTH.

OTHOIIICHUE K HETIPEPHIBHOMY 00pa30BaHHIO KK YCIOBHIO YCICITHON
npodeccuoHALHOM 1 0OIIECTBEHHOW ACITETLHOCTH.

JIP 13. Oco3HaHHbII BEIOODP Oymyieit mpodeccuu u BO3MOXHOCTEH
peanu3anuy cOOCTBEHHBIX )KU3HEHHBIX TUIAHOB; OTHOIICHHE K
npoQecCHOHATIBLHOM JeATeIFHOCTH KaK BOBMOXKHOCTH Y4acTHs B
PCLICHUY JIMYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX,
0O0IIEHAIMOHATIBHBIX TIPOOJIEM.

MP 03. BnaneHnue HaBbIKaMH 1103HABATEIbHON, y4eOHO-
MCCIICIOBATEIILCKON M IPOCKTHOM JISSITEIbHOCTH, HABBIKAMHU
paspereHus mpoOiieM; CoCOOHOCTh U TOTOBHOCTb K
CaMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHUS MPAKTHYSCKUX 3a/1ad,
MPUMEHEHHIO Pa3JIMYHBIX METOJIOB TIO3HAHHUS. B CO3IaHIH HOBOM 0a3bl
MaTepHAIBbHOW KYIbTYPbI, B PEIICHUH TTI00ATBHBIX MPOOIIeM
YCTOWYHMBOTO Pa3BUTHUS YeIOBEYESCTBA

MUpa; MOHUMaHUE POJIU XUMUU B
(dbopMUpOBaHUH KPYro30pa U PYHKIIMOHATBHON
IPaMOTHOCTH YEJIOBEKA JIJISl PEIICHUS
MPAKTHUYCCKUX 33129,

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

ITP6 6 ChopmMupoBaHHOCTH COOCTBEHHOM
MTO3UIUH 110 OTHOIIICHUIO K XUMUYECKON
wH(GOpPMAIINH, TIOJTYyIaeMOM U3 Pa3HBIX
HUCTOYHUKOB




2. CTPYKTYPA U COAEP)KAHUE YUYUEBHOHN JUCIUIIJINHBI

2.1. O0beM yueOHOH TMCUUIIMHBI U BU/bI Y4eOHO padoThl

Bup yyeOHol padoThI

O0BeM B yacax

O06bem 00pa3oBaTeIbHOM NPOrPAMMBI JUCHHUILIHHBI 142
B T.4.

OcHOBHOE coep:kaHne 100
BT. 4.

TEOpEeTHYECKOe 00yUeHHE 32
MPAKTUYECKUE 3aHITHUS 20
1a00paTOpHBIC 3aHATUS 28
KOHTPOJIbHBIE pabOThI 10
UHAUBUAYATbHBIN TPOEKT 10
IIpodeccuoHAIBHO-OPHEHTHPOBAHHOE COIEPKAHUE 42
(coepskaHune NPUKJIATHOTO MOTYJISA)

TEOpEeTHYECKOe 00yUueHre 8
PAKTUYECKUE 3aHSITHS

71a00paTOpHBIC 3aHATUS 12
WHJIMBHUIYaJbHBIN TTPOCKT 22

KOHTPOJIBHBIE pa0OTHI

CamocrosiTeqibHas padora

Urorosas arrectamnus B popme auddepeHmpoBaHHOTO 3a4eTa — 2 CEMECTP




2.2. TemaTu4ecKkHnii JIAH U cO/leP:KaHUE Y4eOHOU TUCUMIIIMHBI XUMHUS

HaumeHoBaHue Coz[e KaHHUC yqeﬁﬂoro MaTepuaJia (OCHOBl-loe u l'lpO(l)eCCHOHa.]'ILHO-0pHeHTHp0BaHHO€), Oo0bem ®dopmupyemble
Pa3/eioB U TeM J1adopaTopHbIe U NMPAKTHYECKHE PAadOThl, CAMOCTOSITEIbHAsI padoTa 00y4arommXxcs, 4acoB | KOMIETEeHIHH
HMHIUBHUAYAJBHBIA NPOEKT (eciu npedycmomperbl)
1 2 3 4
OcHOBHOE coep:KaHne 100
Pa3nen 1. OcCHOBBI CTPOEHHSI BENIECTBA 6
Tema 1.1. OcHOBHOE cOepPKAHME 4 OK 01
CrtpoeHue aToMOB TeopeTnueckoe ooyueHue 2
XUMHYCCKUX CoBpeMeHHasi MOJIENTb CTPOEHUS aToMa. DJIEKTPOHHAs! KOH(UTyparus atoMa. Kiaccudukanus XuMHYeCKHX JIEMEHTOB (s-, P-, 2
SJICMCHTOB U d-a1emenThI). BaneHTHBIE SIIeKTPOHBI. BaneHTHOCTD. DIIeKTPOHHAS MPUPO/Ia XUMHIECKOH CBSI3U. DIEKTPOOTPHUIATSILHOCT.
npyupoaa KoBaneHnTHas cBsI3b, €€ Pa3HOBUIHOCTH M MEXaHU3MbI 00pa3oBaHus (0OMEHHBIN M JOHOPHO-aKLENTOPHEI). VIoHHas CBS3b.
XUMHYECKOH Merannndeckast cBsi3b. BomoponHas cBsi3b. MexxMonekysipHble B3anMoieiicTBHs. V30ToIbl, OCHOBHOE 1 BO30YXKIEHHOE
CBA3U COCTOSIHHE aTOMa, THOPHUIN3alNs ATOMHBIX OpOMTAICH.
IIpakTHYecKHe 3aHATHS 2
Pelienne npakTHYecKUX 3aJaHiii Ha COCTaBJICHHE JIEKTPOHHO-Tpaduueckux Gopmyi anemeHToB 1-4 nepuonos. Pemenne 2
3a/1laHUI Ha UCIONBb30BaHNE XMMHUYECKON CHMBOJIMKHY M Ha3BaHUI COCMHEHHUH 110 HOMEHKIAType MEX/TyHapOJIHOTO COI03a
TeOpeTH‘IeCKOﬁ nu HpHKJ’Ia}IHOﬁ XUMHUHU U TPUBUAJIbHBIX Ha3BaHMUH JUIA COCTABJICHUA XUMHWYCCKUX q)OpMyJ'I ABYXaTOMHBIX
COCIMHEHHI (OKCHUIOB, CYIb(OUIO0B, THAPUIOB M T.I.) U APYTHUX HEOPTaHWYCCKUX COSIMHCHHI OTAEIbHBIX KJIACCOB.
Tema 1.2. OcHOBHOe coiep:KaHHe 2 OK 01
[lepuomuueckuit TeopeTnueckoe o0yueHue OK 02
3aKOH 1 Tabnuna IIpakTHyeckHue 3aHATHSA 2
J.1. Menneneesa IIepnoguueckas cucrema xumuueckux 3nemeHToB .M. Menneneea. @usnueckuii cmbica Ilepuonuueckoro 3akona [[. 1. 2
MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUECKHUX 3JIEMEHTOB, 00pa3yeMbIX MU IPOCTHIX U CIIOKHBIX BEIIECTB
B COOTBETCTBHH C IOJIOKEHHEM XMMUYECKOro 31eMeHTa B [lepuoamueckoit cucreme. MupoBO33peHUIeCKOe U Hay9HOE 3HAaUCHUE
[lepuonuueckoro 3akona /.M. Menneneea. [Iporuosst J[.1. MenaeneeBa. OTKpBITHE HOBBIX XHMHUYECKUX JIEMEHTOB.
Perrenue npakTUKO-OpPUEHTHPOBAHHBIX TEOPETUIECKIX 3aJJaHUI Ha XapaKTEPHU3AIMIO XHMHIECKUAX 3JIEMEHTOB
«Meranindeckue / HEeMETaNTHUECKUE CBOWCTBA, DIIEKTPOOTPHULIATEIBHOCTh U CPOACTBO K 3JIEKTPOHY XMMUYECKHX 3JIEMEHTOB B
COOTBETCTBHE C MX 3JIEKTPOHHBIM CTPOCHHEM U MOJIOKECHHUEM B TIEPHOANIECKOM
cucteMe xuMmudeckux 3yemenToB JI.M. MenneneeBay.
Pazgen 2. XuMHnuyecKHe peaknuu 14
Tema 2.1. Tumner OCcHOBHOE coep:KaHne 6 OK 01
XUMHYECKUAX TeopeTnueckoe o0yueHue 2
peakumii Knaccudukarus u THITBI XUMIYECKIX PEaKIUi ¢ y9acTHEM HEOPraHHIeCKUX BemecTB. KommaecTBeHHbIE OTHOIICHUS B XUMUHL. 2
OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUETHI 110 YPaBHEHHAM XMMHUYECKUX peakiwii. Moib Kak equHuIa
KOJIM4ecTBa BemecTBa. MomsapHast Macca. 3aKOHBI COXpPaHEHU MacChl M SHEPTUH. 3aKoH ABoraapo. MoIsIpHEI 00heM ra3os.
OTHOCHTENbHAS TIOTHOCTH Ta30B. Peakmum KoMIUIeKkcooO0pa30BaHUs C yIaCTHEM HEOPTaHWIECKHUX BEHIecTB (Ha MpuMepe
THJIPOKCOKOMIUIEKCOB IIMHKA M AJTFOMIHUS).
IMpakTHyecKue 3aHATHS 4
CocraBieHre ypaBHEHUH PEaKInii COeTNHEHHS, PA3IOKEHH, 3aMEIIeHNs, OOMEHa. Y paBHEHHS peaKIfii TOPESHUS, HOHHOTO 2
o0MeHa, OKHCIIEHUS-BOCCTaHOBIICHHA. PacueT KonndecTBeHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U TPOTYKTOB PEaKITHH.
Pacuer KoIMUECTBEHHBIX XapaKTEPUCTHK MPOAYKTA PEAKIINHA COSAMHEHUS, €CIIA OJTHO U3 BEIIECTB TaHO B M30BITKE /WA
COJICP KUT TIpUMecH. PacueT MaccoBoi MM 0OBEMHOM JTOITM BBIXOA MIPOIYKTA PEAKIH COSANHEHUS OT TEOPETUICCKH
BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHHH ra30B. Pacuer Macchl (00beM, KOTHYECTBO BELIECTBA) POAYKTA PEAKIUH, €CITH
OJIHO U3 BEILECTB JAaHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM 10NN paCTBOPEHHOI O BEIIECTBA.
YpaBHEHHS OKHCIIEHUA-BOCcCTaHOBIEHNA. CTeneHp okuciaeHns. OKUCIUTENh U BOCCTaHOBUTENb. OKUCINTEIBHO- 2

BOCCTAaHOBUTCIIBHBIC PCAKIMU B IIPUPOAC, MPOU3BOACTBCHHBIX MPOOECCAX M XXKUSHCACATCIbHOCTH OPraHu3MOB. OKHCIIMTENIBHO-




BOCCTAHOBUTEIBHBIHN MOTCHITHAI cpeabl. COCTaBIICHHE U YPaBHUBAHUE OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKI[Uil METOIOM
ANEKTPOHHOro Oananca. TUITMYHBIE HEOPTAHNYECKUE OKUCITUTEITN U BOCCTAHOBUTEIH. DIICKTPOIIN3 PACTBOPOB U PACILIaBOB
COJICH.

Tema 2.2.
DNEeKTPOTUTHY €CKast
JIACCOIUALINS 1
HMOHHBIA 0OOMEH

OcHoBHOE cofiep:kaHne

TeopeTnueckoe o0yueHue

TeOpI/IH SHGKT‘pOHHTH‘IeCKOﬁ JIyccoruanyy. Peakimm noHHOTO obmena. CocraBiieHue peaKHI/Iﬁ HOHHOI'0 0OMeHa ImyTeM
COCTaBJICHHA WX MNOJIHBIX U COKPAICHHBIX MOHHBIX ypaBHeHHﬁ. FHHpOJ’II/I?; coJiei. 3HaueHue TUApoJIn3a B OHONOTMYECKUX
00OMEHHBIX oponeccax. HpI/IMeHeHI/Ie TUAPOJIM3a B IPOMBIIIJIICHHOCTH.

NN O

JlaGopaTopHble 3aHITHS

JlabopatopHas pabota «Peakimu ruaponmsay. MccinenoBanue cpeapl pacCTBOPOB CONEH, 00pa30BaHHBIX CHIIBHBIMHU K CITA0BIMHU
IPOTOJIMTAMH, M UX PEaKIHUi C pacTBOPaMU IIeJI04M M KapOoHaTta HaTpust. CocTaBieHHe peakiMid THIpou3a cosleu.

N~

JlabopatopHas pabora «Peakiuy HOHHOrO oOMeHa». CocTaBICHHE PeaKIiii HOHHOrO 0OMEHA IyTEeM COCTaBJICHHUS MX TOHBIX U
COKpAIIICHHBIX HOHHBIX YPAaBHCHHUH.

KonTpoasnas
paodora 1

CTpOBHHe BeIeCTBA U XUMHUYECCKHE PeaKIIUN.

OK 01

Paznen 3.

CTpOBHHe M CBOMCTBA HCOPraHMYCCKHUX BCIICCTB

Tema 3.1.
Kiaccudukauus,
HOMEHKJIaTypa U
CTpoeHHe
HEOPraHUYECKUX
BEILIECTB

OcHoBHOE COICPKAHUEC

TeopeaneCKoe oﬁyqelme

[Tpenmer HeopraHudyeckoi XumMun. BzanMocss3p Heoprannieckux Bemiects. Kitaccuukanmys HEOpraHM4eCKHX BEIIECTB.
HpOCTbIC U CJIO’KHBIC BCUICCTBA. OCHOBHEBIE KJIACCHI CIIOKHBIX BCHICCTB (OKCI/IJILI, TUAPOKCUbI, KUCIIOThI, COJ'[I/I). HOMCHKHaTypa
1 Ha3BaAHHUEC HCOPTAHUYCCKUX BCIICCTB UCXOAA U3 UX XHUMHYECKOMN d)OpMyJ'[I)I WJIM COCTaBJICHUE XMMHYECKOM q)OpMyJ'[I)I nucxons
13 Ha3BaHUs BEILECTBA 110 MEXAYHAPOAHON WIN TPUBHAIBLHON HOMEHKIATYpe. MexXMONeKyIsIpHbIe B3aUMOJCHCTBUS.
Kpucramnoruapatsl. ArperaTsle COCTOSHHUS BelecTBa. Kpucrammueckne n aMmopdHble BelecTBa. THIBI KPUCTAITHYECKUX
penieTok (aToMHasi, MOJIEKy/spHasi, HOHHAs, METaJUIMYecKas). 3aBUCUMOCTh (PM3HYECKHUX CBOWCTB BEILIECTBA OT TUIA
KpUCTaJUINYeCKOU perteTku. [Ipuannsl MHOroo6pasus Beniects. CoBpeMEHHbIE IPECTABICHHS O CTPOSHUH TBEPIbIX, HKUIKUX
¥ ra3000pa3HbIX BelecTB. JKuakue KpucTasibl.

No|ro[ (R

HpaKaneCKne 3AHATHUSA

Pemenue 3aa4 Ha pacueT MaccoBOH JOMH (Macchl) XUMUYECKOT'0 AJIEMEeHTa (COeTUHEHNUs) B MoJieKyie (cMecn). Pemenne
MPaKTHYECKUX 33aJJaHUH M0 KIIACCU(HUKAIIH, HOMEHKJIATYPE U XMMUUECKAM (OpMyiiaM HEOPraHMYECKUX BEIIECTB Pa3InIHbIX
KJIacCOB (HA3bIBATh U COCTABISITH (POPMYJIBI XUMHYECKHX BEIIECTB, ONPENENIATh MPUHAIICKHOCTh K Kiaccy). Vicrounuku
XUMHUYeCcKOi nHpopmaimu (HaydHas U yaeOHO-HAyJIHas JIMTepaTypa, CPeJCTBa MaccoBoi nHdopmarmu, cets MHTEpHET 1
apyrue). I[ouck uadopmanuu 1o Ha3BaHUSIM, UICHTH(OUKATOPAM, CTPYKTYPHBIM (hopMyiaM.

NN

OK 01
OK 02

Tema 3.2. dusuko-
XAMUYECKHUE
CBOMCTBA
HEOPTaHMYECKUX
BEIIECTB

OcHoBHOe COICPKAHUC

TeopeTnyeckoe 00yUeHHe

Merauibl. O0miue puznveckre 1 XUMHYECKHUe CBOMCTBA MeTaiyioB. Crioco0bl moy4eHus. 3HaueHne METaJJIOB M HEMETAJLIOB B
TIPUPOJIE U JKU3HEACITENLHOCTH YelIOBeKa M OpraHu3MoB. Kopposus MeTauioB: BHIBI KOPPO3UH, COCOOHI 3alUTHl METAIIOB OT
KOPPO3UH.

=
NN

Hemeramnel. O0mmue pusuueckrue 1 XAMUIECKUE CBOMCTBA HeMeTalioB. TunuuHble cBoiicTBa MetaioB [Y— YII rpynm.
Knaccudukanys 1 HOMEHKIATypa COeANHEHNH HeMeTaioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

XWUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB (OKCHUIOB, TUAPOKCHIOB, KUACIIOT, COJIEH H IIp.).
3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB IMPOCTHIX BEIIECCTB, BOJOPOIHBIX COSTMHEHUH, BBICIITUX OKCHJIOB M THIPOKCHIOB.

IIpakTHyecKue 3aHATHUS

CocTaBneHne ypaBHEHHH XUMHYECKUX PEAKINi ¢ yIaCTHEM MPOCTHIX U CIOKHBIX HEOPTaHNYECKHX BEIECTB: OKCHIIOB
METaJIOB, HEMETAJUIOB U aM()OTEPHBIX 3JIEMEHTOB; HEOPraHNUECKUX KHCIIOT, OCHOBAHMH M aM(OTEPHBIX THIPOKCUIOB,
HEOpPraHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA. PelleHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
CBOMCTBA M MOTYYEHUE HEOPTAHUYECKUX BEIIECTB.

BN

JlaGopaTopHble 3aHATHS

JlabopatopHas pabota «CBOMCTBA METAIIOB U HEMETAJLIOB.
HccnenoBanne GU3MIECKUX M XMMHICCKUX CBOWCTB METAJNIOB M HEMETAIUIOB. PellieHre SKcIiepruMeHTaIbHbIX 33124 IO

OK 01
OK 02




CBOMCTBAM XHMHMYECKUM CBOMCTBAM METAJLIIOB M HEMCTAJIJIOB, 11O PACIIO3HABAHWUIO U MTOJTYUCHUTIO CO@I[I/IHGHI/Iﬁ MECTAJJIOB U
HCMCTAJIJIOB.

Tema 3.3. OcHOBHOE coiepKkaHne 2 OK 01
[IpousBoacTBo IMpakTHyecKkue 3aHATHS 2 OK 02
HEOPraHU4eCKUx OOmue npecTaBIeHUs O MPOMBIIUIEHHBIX CIOCO0aX MOMydIeHHs] XUMHYECKUX BEIeCTB (Ha MpHMepe TPOU3BOACTBA aMMHAKa, 2
BEIIECTB. 3HAYCHHE CEpHOM KUCIOTH). UepHas U LBeTHas MeTayuTyprus. [IpakTuieckoe MpuMeHEHHe 3JIEKTPOIN3a JUTS MOITyIeHUs IIETOYHBIX
1 IpUMCHCHUEC B IIEJTOYHO3EMENIHLHBIX METAIIOB U aTtoMHUHUS. CTEKIIO U CHIIUKATHAS TNPOMBIIIJICHHOCTD. Hpo6neMa OTXOJIOB M ITOOOYHBIX
6HTy " Ha IIPOJYKTOB.
NpOU3BOACTBC Pemienue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUI O POJIM HEOPTaHUUECKON XUMUH B Pa3BUTHH MEAULMHBL, CO3/JaHHMH HOBBIX
MaTepHaoB (B CTPOUTENBCTBE U JIP. OTPACISIX IPOMBIIIIEHHOCTH), HOBBIX UCTOYHUKOB SHEPTHH (2IbTEpPHATUBHBIE HCTOYHUKHI
SHEPI'HH) B PEIICHUU TPOOJIEM DKOJIOTHYCCKOMN, SHEPTETUICCKOMN M MUIIEBOW 0€30MaCHOCTH.
KonTpoasnas CBoiicTBa HEOPraHUYECKHUX BEILIECTB. 2
padora 2
Pa3nen 4 KuHeTnyeckue U TEepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XMMHUYECKUX PeaKIuii 14 OK 01
Tema 4.1. OcHOBHOE cofiep:KaHne 6 OK 02
Kunernueckue TeopeTnueckoe ooyueHue 2
3aKOHOMCPHOCTH Xumnueckue peakimu. Kinaccudurkaims XuMHIeCKnX peakiui: 1o pazoBomMy cocTaBy (TOMOTEHHBIE M T€TEpOreHHbIE), TI0 2
MPOTCKaHMA UCTIOJIB30BaHMIO KaTajau3aTopa (KaTaduTHUecKue U HekaTtaauTudeckue). CKOpoCcTh peakliy, ee 3aBUCUMOCTh OT Pa3INYHbIX
XUMHUYECKUX (aKTOpOB: IPUPOIBI pEarupyIOIIUX BELIECTB, KOHIIEHTPAIIMH PearupykolinX BelecTB, Temneparypsl (npasmwio Bant-I'odda),
peaxuui IUIOIIAM PEAKLIMOHHOM ITOBEPXHOCTH, HAJIMYUSA KaTaiau3aTopa. Posib KaTanu3aTopoB B IPUPOAE U IPOMBILIIIEHHOM
MPOU3BOCTBE. DHEPrys aKTUBAIMU. AKTUBHPOBaHHBIN KoMIUleke. KaTanuzaTops! u katanus. Poib katanu3aTopos B mpupoae
U IPOMBIIIUIEHHOM TPOU3BOICTBE.
JlaGopaTopHble 3aHIATHS 4
JlaGopartopHas padota «OnpezneneHne 3aBUCHMOCTH CKOPOCTU PEAKIMU OT KOHLCHTPALMK PEarupyrolnX BEeIeCTBY. 4
HccenenoBanne 3aBUCHMOCTH CKOPOCTHU PEAKIMHU OT KOHLEHTpauuy. OnpeeneHne KOHCTaHThl CKOPOCTH Peakiuy rpaduueckum
METOZIOM. Perienne npakTHKo-OpUeHTHPOBAHHBIX 3aJJaHUH Ha aHAIN3 (paKTOpPOB, BIMAIOLIMX Ha M3MEHEHHE CKOPOCTH
XUMHUYECKON pEeaKIIvu.
Tema 4.2. OcHOBHOE cofep:KaHue 6 OK 01
Tepmonnnamuueckue | Teoperuueckoe o0yueHue 2 OK 02
3aKOHOMEPHOCTH Knaccudukanms XuMHYECKUX peakIyii: 1o TeruioBoMy 3P dekTy (3K30TepMUuyIecKre, SHI0TEPMHUUECKHUE), TI0 00PaTHMOCTH 2
MIPOTEKaHUsA (oOpatumMble U HeoOpaTtumble). TertoBbie 3PPEKTh XUMHYECKUX peakimil. TepMoxumuueckue ypaBaeHus. OOpaTUMOCTb
XUMHYCCKUX peakuii. XMMHYeCKOe PaBHOBECHE U €TI0 CMEIICHHE MO ASHCTBHEM Pa3IMYHBIX (haKTOPOB (KOHIIEHTPALHS PEareHTOB HIH
peakIuii. MIPOJYKTOB PEaKIMH, JaBJICHUE, TEMIIEpATypa) AJsl CO3JaHUs ONTUMAJBHBIX YCIOBHN MPOTEKAHUSI XMMUYECKHX MPOLIECCOB.
PaBHoBecue [onsiTie 06 >HTANBIMN U SHTponUH. DHeprus [ mb6ca. 3akon ['ecca u ciexcTBus U3 Hero. Ponb cMemieHns paBHOBECHS B
XUMHUIECKUX TEXHOJIOI'MYECKUX MpolIeccax.
peakumii IIpakTHyecKue 3aHATHS 2
[pusmmn Jle [atense. Brusane pa3nndHbix GaKTOPOB HA H3MEHEHHE PAaBHOBECHS XUMHIUYECKHUX PEaKIii. Macc M KOHCTaHTa 2
XUMHYECKOTO paBHOBeCHs. PacdeTsl paBHOBECHBIX KOHIEHTPALMI PEarnpyIOIINX BEMIECTB U NPOLYKTOB peakiuil. PacueTst
TEerIoBoro 3¢ ¢ekra peakuuy. Pemenne npakTHKO-OpHEHTUPOBAHHBIX 3alaHUi Ha puMeHenne npunuuna Jle-Illatense ams
HaXO0X/ICHNS HAlPABJICHHS CMEIIEHNST paBHOBECHS] XMMUYECKON PEeakK U aHaIHU3 ()aKTOpPOB, BIHSIONINX HA CMEIICHUE
XUMHYECKOTO PABHOBECHSL.
JlaGopaTopHble 3aHATHS 2
JlabopaTopHas paboTa «3ydeHne BIUSIHUS Pa3INIHbIX (aKTOPOB HA CMELIEHHE XUMHIECKOI'0 PABHOBECHS. 2
HccnenoBanve BIUSHUS U3MEHEHUS KOHIIEHTPALUHU BEIECTB, PEAKIIMU CPENBI U TEMIIEPATYPHI HA CMEIEHHE XUMUYECKOTO
paBHOBecHs. CpaBHEHHE MOIYYCHHBIX PE3YIIFTATOB C TEOPETHUECKU IPOTHO3UPYEMBIMU Ha ocHOBE IpuHIHMA Jle [laTenne.
KonTpoabsnas CKOpOCTb XUMHYECKOH peakIy 1 XMMHUYECKOE PABHOBECHE. 2
padora 3
Pazpea S. JucnepcHble cucTEMbI 10
Tema 5.1. OcHoOBHOE coiepkaHmne 4 OK 01




HucnepcHbie TeopeTnueckoe o0yueHue 2 OK 02
CHCTEMBI U Hucnepcusie cucremsl. Komnonnnsie cuctemsl. McrinaHbIe pacTBOphl. PacTBopeHue Kak (PHM3UKO-XHMHUYECKHH Tporiecc. 2 OK 07
(axTopHI NX PactBopsl. Crioco0BbI IpUroTOBIIEHHST pacTBOpOB. PacTBoprMocTh. MaccoBast Joist pacTBOpeHHOTr o BemiecTsa. [penensHo
YCTOWYNBOCTH JIOITYCTUMbIe KOHLIEHTPAIMK M NX UCIIOIb30BAaHKE B OLIEHKE IKOIOrnIecKkoi Oe3onacHocTr. Kiaccudukanums 1ucrepcHbIX
cucTeM 1o coctaBy. CTpoeHue U (pakTophl YCTOHYMBOCTH ANUCIIEPCHBIX CHCTEM. Pacrio3HaBaHWe HCTUHHBIX PaCTBOPOB,
KOJUIOMJIHBIX PacTBOPOB U IpydoauctiepcHbIX cucteM. CTpoeHne MuLemisl. PaccenBanue cBeta py NPOX0KJICHUH CBETOBOTO
My4YKa Yepe3 ONTHUECKH HeoaHOpoaHyio cpeny (3dhdexra Tunaans).
IIpakTHYecKHe 3aHIATHS 2
Pemenue 3a1au Ha NPUTOTOBIIEHUE PACTBOPOB. 2
Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUH Ha IUCIIEPCHBIE CUCTEMBI, UCITIONIb3yeMbIe B OBITOBOW 1
NPOW3BOJICTBEHHOM AESATEIBHOCTH YEJIOBEKA, C MO3HINIA IKOJIOTHYECKOH 0€30ITacCHOCTH MOCIEICTBUI U TPAMOTHBIX PEIICHUH
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 [IpuroroBnenune pacTBOPOB 3alaHHON (MOJISIPHOW) KOHIIEHTpANWH (C MPaKTHKO-OpUEHTHPOBAHHBIMU BOIIPOCAMH), OTIPEACICHUE
CHUCTEM JJIsl X Cpeabl BOOHBIX PAaCTBOPOB.
H/ICHTH QKA JlabopatopHas pabota «lccnenoBaHue QUCTIEPCHBIX CHCTEM). 2
[IpuroroBieHue U U3y4EHUE CBOWCTB JUCIEPCHBIX CHCTEM Pa3HBIX BUIOB: CYCIICH3UH, IMYJIbCHH, KOJUIOUIHOTO PAacTBOpa.
CpaBHeHI/Ie CBOMCTB MCTUHHBIX U KOJIJIOMJHBIX paCTBOPOB, BBISABJICHHC OCHOBHBIX pa3nwml71 MCXKIY HUMH.
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 opraHuYecKol XMMUK. B3auMOCBsA3b HEOPTaHUYECKUX M OPTaHMYECKHMX BEECTB. XUMHYECKOE CTPOECHHE KaK 2
HOMEHKIATYpa TMOPS/IOK COC/TMHEHHs ATOMOB B MOJICKYJI€ COIIACHO HX BAIICHTHOCTH. OCHOBHLIGVHOJIO)KGHI/I}I TEOPUH XUMHYECKOTO CTPOCHHS
oprannueckux coeauneHuii A.M. ByriepoBa. YriuepoaHslil ckener opraHnuecKoi MoJIeKyIbl. MoNeKyIspHbIE U CTPYKTYpHBIE
OpraHMCCKIX (pa3BepHYyTHIE, COKpAIEHHbIE) XMMHUUECKHEe (hOPMYIIBL. 3aBHCHMOCTH CBOHCTB BEIIECTB OT XMMHYECKOrO CTPOSHHS MOTEKYIL.
BEILIECTB Wzomepust u uzoMepsl (CTpYKTYpHasi, TeoMeTprudeckas (Iuc-Tpanc-uzomepst). KpatHocts xummdeckoit cs3u. [lonsatue o
¢dyHkmonanpHoM rpymre. [IpuHIuUNb kKiaccu@UKau OpraHniecKux coernHeHni. MexTyHapoHass HOMEHKIIATypa 1
MIPUHIIIIE] HOMEHKIIATYPbl OPTAaHUYECKUX COCTMHEHUH.
IIpakTHyecKkHe 3aHATHSA 2
Homenkmatypa opraHM4ecKiX COeIHHEHNH OTAENBHBIX KIIACCOB (HACHIIIIEHHBIE, HEHACKHIIIIEHHBIE F apOMaTHYECKHe 2
YIIIEBOJIOPO/IBI, CITUPTHI, (DEHOIIBI, alIbJAETU/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U p.) COCTaBJIeHHE TIOJHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (DOPMYIT OPraHUYECKHUX BEIIECTB OTACIBHBIX KIACCOB, HCIIONB3YS UX HA3BAHUS 1O CHCTEMATHYSCKON
HOMEHKIaType. Pacdyersl mpocreiimieit popMyiibl opraHMIeCKONH MOJIEKYIIBI, HCXOJIs U3 DJIEMEHTHOTO cocTaBa (B %).
Tema 6.2. CsoiicTBa OCcHOBHOE coep:KaHne 12
OpTraHUIECKUX TeopeTnyeckoe 00y4eHHne 8 OK 01
COEIVHEHUI OM3UKO-XUMHUYECKUE CBOMCTBA OPTaHUIECKUX COCAMHEHUN OTIENBHBIX KIacCOB (0OCOOCHHOCTH KIACCH(PHUKAIINH U OK 02
HOMEHKJIATYPHI BHYTPH KJIacca; TOMOJIOTHIECKHN psi v o01mas GopMyna; n3oMepusi; pU3ndecKre CBONCTBA; XUMIUECKHE
CBOMCTBA; CIIOCOOBI MOTYUEHH):
— TIpe/ieNbHBIE YIIIEBOMOPOIBL. [ 'opeHre MeTaHa KaK OMH W3 OCHOBHBIX UCTOUYHMKOB TEIUIA B IIPOMEBIIIICHHOCTH U OBITY. 2
CBoiicTBa IPUPOIHBIX YTIEBOJIOPOIOB, HAXOXKICHHE B TIPUPOJIC M MPHMEHEHHE AJIKAHOB;
— HeTlpeeNbHbIE 1 apOMATHYECKHE YIIIeBONOposl. [lomnMepr3anus 3TiiIeHa Kak OCHOBHOE HATIPABIICHHUE €r0 HCIOIh30BAHMA. 2
l'openne anermieHa Kak HICTOYHUK BBICOKOTEMITEPATYPHOTO IIAMEHH JJIsl CBAPKU M PE3KH METAJUIOB;
— KHCIIOPOJICO/IEp KAIINE COEANHEHNS (CIUPTHI M ITPOCThIE 3(UPHI, ()EHOIBI, ATBAETUABI U KETOHBI, KADOOHOBBIE KUCIOTHI M MX 2

HpOI/IBBO,IlHBIe). HpaKTI/I‘IeCKOC MPUMCHCHUC STWICHIJINKOJIA, TIIMIECPUHA, q)eHona. HpI/I]VIeHeHI/Ie (1)0pMaJ'IL,I[GFI/I,Ila,
alcTaJIbaCrujaa, yKCYCHOﬁ KHCIOTBI. MBLTa KaK COJH BBICIIHX Kap6OHOBLIX KHCJIOT. MOIOHII/IG CBOMCTBA MBLJIA;




-a30TCOACPKAINC COCANHCHU (aMI/IHLI 1 aMHHOKHUCIIOTHI, 6€J'IKI/I).
Knaccmblzncaum M1 0COOEHHOCTHU OPraHn4YCCKuxX peaKHHﬁ. PeaKHI/IOHHLIe HOCHTPHI. Paz[mcanm. HepBOHa‘laJ'IBHBIe IIOHATHA O
TUIIAX U MEXaHU3MaX OPraHM4YCCKUX peaKHHﬁ.

IMpakTHyeckue 3aHATHS 2
Pemenue nenouex npeppalieHuii Ha TeHETUYECKYIO CBSI3b MEXKAY KJIACCAMH OPTaHUYECKUX COSAMHEHHUM C COCTaBICHUEM 2
HAa3BaHUI OPraHNYECKUX COSIUHEHUH 110 TPUBUAIBHON MM MEXIyHApOIHOM CHCTEeMaTHUeCKOH HOMEHKIaType. Pemenue
pAacuUeTHBIX 3a]a4 IO YPaBHEHMSIM PEAKIMI C yUaCTHEM OPraHMYECKUX BEIECTB.
JlaGopaTopHble 3aHITHS 2
JlabopatopHas padota «[loxyueHne 3THIeHa 1 N3y4eHHe ero CBOMCTBY. [loydenue 3THiIeHa U3 dTaHoia B 1TaOOpaTopuu 2
u3y4deHue ero GPU3NUECKUX U XUMHIECKHX cBOMCTB. COCTaBlIeHNE peaKLUii IPUCOSIMHEHNSI M OKHCIICHHS Ha ITpUMepe dTUIICHA.
Pernienue pacueTHBIX 3a7au C UCIOJIB30BAaHHEM IUIOTHOCTHU Ta30B 0 BOJOPOAY U BO3AYXY.
Tema 6.3. OcHOBHOE cofiep:KaHne 4
Opranuueckue TeopeTnueckoe ooyueHue 2 OK 01
BELIECCTBA B Buooprannyeckue coenunenus. [Ipumenenne u 6uonoruueckas posib yrieBooB. OKHCIIEHHE YTIIEBOI0B — HCTOUHHK SHEPTUH OK 02
KHU3HEJEATEIIbHOCTH JKHUBBIX Opranu3mMoB. O0acTi MpUMeHeHNs] aMUHOKHCIOT. [IpeBpaiienus 0eIKoB MUK B opranu3me. buonorndeckne 2
YyeJIOBEKa. ¢ynkmy OenkoB. bruonoruueckue GyHKIMU KUPOB. Pollb OpraHNuecKoil XMMUK B PEIISHUH MTPpo0ieM MHUIIeBOH 0e30MacHOCTH.
IIpousBoncTeo u HykiieMHOBBIE KUCTIOTHI: cocTaB u cTpoenue. Ctpoenue HykineotunoB. Cocras HykinenHoBbix kuciot (JJHK, PHK).
IIpUMEHEHUE Poip HYKJICMHOBBIX KMCJIOT B J)KU3HCACIATCIILHOCTH OPraHU3MOB.
OpraHU4YCCKuX [Tpon3BOACTBO OPraHMYECKUX BEIIECTB: IIPOU3BOACTBO MeTaHola, nepepadorka HeTu. [1oIMITHIIEH KaK KPyMTHOTOHHAKHBIN
BEIIECTB B IIPOAYKT XMMHUUYECKOI0 IIpou3BoAcTBa. [Ipumenenue stmiieHa. IIpou3BoAcTBO U IpUMEHEHHUE KaydyKa U PE3HUHBI.
MNPOMBITITICHHOCTH CuHTeTHYeCKrEe U UCKYCCTBEHHbIE BOJIOKHA, UX CTPOECHHUE, CBoMcTBa. [IpakTHueckoe ucnoap30BaHue BOJOKOH. CHHTETHYECKHE
IUICHKH: U30JIALMSA U1 TPOBOJOB, MEMOPaHBI IS OIIPECHEHUS BOJbI, 3aIlUTHbIE IUIEHKH 11 aBTOMOOUIIEH, IUIacThIpH,
XUpyprudeckue noBs3ku. HoBbIe TEXHOIOIMH JAIbHEWIIETO COBEPIIEHCTBOBAHMS IIOMMEPHBIX MaTepuaioB. Poib
OpraHMYeCKOH XMMHH B PEIICHUH IIPOOJIEM YHEPreTHYECcKOl OE30I1aCHOCTH, B Pa3BUTHUH MEAULMHBL, CO3JAHUH HOBBIX
MaTepUaJIOB, HOBBIX HCTOUHUKOB YHEPTHU (JIbTEPHATHUBHBIC HCTOYHUKH SHEPTUH).
IIpakTHYecKHe 3aHATHSA 2
Pemienue nMpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUH 110 COCTABJIEHUIO XUMUYECKUX PEAKIUNA, OTPAKAIOIMINX XUMHUUIECKYIO 2
aKTMBHOCTb OPraHWYECKUX COSIMHEHUH B pa3IMYHBIX cpesiax (PUPOIHBIX, OMOIOTHUECKHUX, TEXHOTCHHBIX).
KonTtponbnasn CTpyKTypa H CBOIiCTBa OPraHNYeCKHUX BeLeCTB. 2
padora 5
Pazgea 7. KauecTBeHHbIe peakii 00HAPYKeHHUs] HCOPTAaHMYEeCKUX U OPraHMYeCKHX BelllecTB 12
Tema 7.1. OcHOBHOE cofiepKaHue 6 OK 01
OObHapyxeHue IIpakTHyecKHue 3aHATHSA 2 OK 02
HEOPraHM4ICCKuX KauecTBeHHBIE XUMUUECKIE PEAKIINH, XapaKTEPHBIE Il OOHAPYKEHUsI HEOPTaHNYECKUX BEIIECTB (KATHOHOB W AHHOHOB). 2
KaTHOHOB H CocraBieHne ypaBHEHUH peaknuii OOHapyXeHus: KaTHoHOB [—VI rpymnm v aHHOHOB, B T.4. B MOJIEKYJISIPHOM 1 HOHHOH (opMax.
AHHOHOB Peakuuu oOHapyKEHUs HEOPTAHMUECKUX BEIISCTB B PEaIbHBIX 00bEKTaX OKPYKAIOIIEH CPEbL.
JlaGopaTopHble 3aHIATHS 4
OOHapyXxeHHe HEOPraHMYECKUX BeIIecTB (KaTHOHOB [—VI rpynm nim aHMOHOB) C HCIONB30BaHNEM KaueCTBEHHBIX 4
AHAJIUTUYECKUX PEAKLMIL.
1. JIabopatopHas pabora « AHAIUTHYECKHE peakunuy KaTHoHOB [—VI rpymmy.
[IpoBenenmne ka4eCTBEHHBIX PEaKINii, HCIIOIb3yEMbIX JUISI OOHAPYKEHNS KAaTHOHOB | TpymIs! (Kamust, HaTpus,
Maraus1, aMMoHus), 11 rpymmer Ha mpumepe Gapwust, 111 rpynms! — cBuHIA, [V Tpynme! — anroMAHUS,
V rpymmst — xenesa (11 u III), VI rpynmer — aukens. Onucanne HaOMIOIaeMbIX SBICHHH U COCTABIICHHE XHMHUIECKAX PEAKIIHH.
2. JIaboparopHas pabora « AHATHTHYECKIE PEAKIINN AaHHOHOBY.
[IpoBenenmne kaueCcTBEHHBIX PEaKIHii, NCIIOIb3yEeMbIX /ISl OOHAPYKEHHSI aHNOHOB: kKapOoHaTa, ¢ocdara, cynbdata, cynsduia,
HHUTpaTa, xJopuaa u ap. Onvcanne HaOII0IaeMbIX SIBICHUHA M COCTABICHUE XUMHUYECKHUX PEAKIIHH.
Tema 7.2. OcHOBHOE coiepKAHME 6
OOHapyxeHHue IIpakTyecKue 3aHITUS 2 OK 01




OpPTraHUYECKUX KauecTBeHHBIC XUMUYECKUE PEAKIIUHI, XapaKTEPHEIC TSI O0HAPYKCHHUS OTACTBHBIX KIIACCOB OPTraHUICCKUAX COCTUHCHU: 2 OK 02
BEIIECTB (heHONOB, aNBACTHIOB, KpaxMalia, YKCYCHOH KHCIIOThI, aMHHOKHCIIOT U JIp. [leHaTypanus O€NKoB py HarpeBaHUH, [IBETHEIC
OTJENTEHBIX KIIACCOB peaximu 6enkoB. CocTaBiicHHE KAUeCTBCHHBIX peakImii 00HAPYKCHHS OPTaHUIECKUX COCTMHCHUH OTICIBHBIX KJIACCOB
C HCIIOJIb30BAaHUEM JlabopaTopHble 3aHATHS 4
Ka4eCTBEHHBIX OOHapy)xeHHe OpTraHUYECKUX COCMHEHHH OTJIEJIbHBIX KJIACCOB. 4
peakuuit 1.JIabopaTopHast paboTa «KadecTBeHHbIE peakIuy Ha OTIeNbHbBIE KJIacChl OPTraHUUECKHUX BEIIECTBY.
[IpoBeneHue KaUECTBEHHBIX PEAKITHIA, UCITOIB3YEMBIX JJIsl OOHAPY)KEHUS OPraHWMICCKUX BEIICCTB Pa3IMYHBIX KITACCOB:
(heHOIOB, aNBACTHIOB, KpaxMalia, YKCYCHOH KHCIIOThI, AMHHOKHCIIOT, OCIKOB U Jip. OnmucaHue HAOMI0AaeMbIX SBICHHNA U
COCTABJICHHE XUMHYCCKUX PCAKIIUI H/VITH CXCM.
2. JlaboparopHas pabora «KadecTBeHHBII aHATN3 OPTaHIMUYCCKUX COSAMHEHHUN 10 ()YHKIIMOHATBHBIM TPYIIIIAM)).
IIpoBeneHue KaUECTBEHHBIX PEAKIIHIA, UCITONB3YEMBIX JJIsl PACIIO3HABAHHS OPIraHUYECKUX BEIIECTB OTACTBHBIX
KJIACCOB IO (pYHKI[MOHAJIBHBIM TPYIIIaM: Ha TIPUMEPE aMUHOKUCIIOT U KapOOHOBBIX KHCIIOT, CIIUPTOB U (DCHOJIOB,
QJIBJICTUJIOB M KeTOHOB. OnucaHue HAOMIOAaeMBbIX SIBJICHHUA M COCTABJICHUE XUMHUUCCKUX PEAKIIUN H/HIH CXEM.
IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE COePKaHUe (ColepKaHNe MPHKJIATHOTO MOIYJIs) 42
Pa3nen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOI /IeSITeILHOCTH YeJI0BEKA 6 OK 01
Tema 8.1. OcHOBHOE coiepKaHne 6 OK 02
Xumusi B ObITY U IIpakTHYecKHe 3aHATUSA 6 OK 04
IIPOU3BOACTBEHHOU DKonoruyeckast 6€30IMacHOCTb [OCJIEACTBUN OBITOBON U MIPOU3BOJICTBEHHOMN JESTEIbHOCTH YEJIOBEKa, CBSI3aHHAS C 6 OK 07
ACATCIIbHOCTH nepepaboTKOM BELIECTB; MOUCK M aHAJIH3 XUMUUECKOW MH(OPMAIINH U3 Pa3IMYHBIX UCTOYHUKOB (Hay4dHasi 1 y4eOHO-Hay4yHas [K'1.2
YEII0BEKa JUTepaTypa, CpeAcTBa MaccoBoi uHpopmanuy, ceth MHTEepHeT 1 npyrue). Kelice! (¢ yuerom Oynymiei npoeccuoHambHOM
JeSITEeIBHOCTH) Ha aHAJIN3 HH(OPMAITHK O ITPOM3BOJCTBEHHOM JCATEILHOCTH YEIOBEKa, CBSI3aHHOM C TIepepabOTKOM U
MIOJIyYeHUEM BEIIIECTB, a TAKKE C IKOJIOTMYECKOH 0€30MacHOCThIO.
3amuTa keiica: IIpencraBiieHre pe3yinbTaTOB PelIeHUs KEHCOB (BBICTYIICHHUE C MPE3CHTALIMCH )
Paznen 9. HccnenoBanne H XMMHYECKHI aHAJIN3 00bEeKTOB OMocdepbl 36
Tema 9.1. OcHOBHOE coiep:KaHne 8 OK 01
OCHOBBI JlaGopaTopHble 3aHATHS 2 K 2.1
71a60paTOpHOH JlabopaTopHast pabora «OCHOBBI 1a00PATOPHON MPAKTUKNY. 2
MPaKTUKU B JlabopaTopHast mocyia U XuMU4eckre peaktuBbl. OCHOBHBIE J1abopaTopHble onepaiu. JlaboparopHoe
npoeCcCHOHATHHBIX obopynosanne. TexHuka 6€30MaCHOCTH U IpaBuiIa paboThI (MOBENEHNs) B 1a00paTOPHH.
nabopaTopusx IIpakTHyecKue 3aHATHUS 6
BrImonHeHne THIOBBIX PacYeTOB MO TEMATHKE SKCIIEPUMEHTA (BBIXOA MPOAYKTA peakIlii, Macca HaBeCKH, 00beM 6
pacTBOpUTENS).
O06paboTKa JaHHBIX, AaHAINU3 U OIIEHKA UX JOCTOBEPHOCTH (BBIYHCICHUE CPETHETO 3HAUCHHUS SKCIIEPUMEHTAIBHBIX JaHHBIX,
TIOTPEITHOCTH).
IIpencraBiaeHe pe3yIbTATOB KCIIEPUMEHTA B Pa3IMUHOM (hopMme (Tabmmia, rpaduK, OTUET, JOKIIAJ, IPE3EHTAIHs).
Tema 9.2. OcCHOBHOE cOep:KaHne 6
XUMUYCCKHIA TeopeTnyeckoe 00y4eHHne 2 OK 01
aHaIN3 Ipod BOIBI Krnaccudukarmst mpo6 BoAbI 110 BUAY ¥ HA3HAYCHUIO, HCXOIS U3 €€ XUMUUECKOro cocTaBa. OpraHoienTHIeckue CBONCTBA 2 OK 02
(3amax, Mpo3pavyHOCTh, IBETHOCTH, MyTHOCTH) BOIBL. KHCIIOTHOCTE M MIeTOYHOCTH BOABL. pH cpensl M METOIBI ee OmpeIeIeHuUs. OK 07
JKectkocTh BozbI 1 METOMEI ee ompeneneHns. CyIHOCTh METOAa TUTPOBAaHMUS. BHUIBI 5KeCTKOCTH BOIBI (BpEMEHHAsS 1 K 2.1
mocTostHHAs ). JKecTKOCTh BOIBI KaK MIPUYMHA BBIMTAJCHUS OCAIKOB TN 00pa30BaHUS CONCOTIIOKECHHN, IMEIOIINX MECTO B OBITY
1 Ha nipou3BozicTBe. CocTaB CONEl, BRI3BIBAIOMIAX KECTKOCTh BOJBI. XMMHUYECKHE MPOIIECCHI, YCTPAHSIONINE KECTKOCTh BOJIBL.
YpaBHEHUS XUMHUYECKHUX PEaKIHi, HIDTFOCTPHPYIOIINX MPOLIECCHI, MPOUCXOIAIINE TIPH YCTPAHSHUH JKECTKOCTH.
YcrpaHeHre BpeMEHHOM JKeCTKOCTH OBITOBBIMH M XUMHUYIECKUMU criocobaMu. CrmocoObl yeTpaHEHHS MTOCTOSHHOM KECTKOCTH.
IIpakTHYecKHe 3aHA THSA 2
CriocoOBI BEIpaKEHHUS KOHIICHTPAIIUN PACTBOPOB: MAcCOBast IOl PACTBOPEHHOI'O BEIIECTBA, MOJISIpHAS M MOJISUTEHAS 2
KOHIIEHTpanuu. TUTp pacTBopa. Pemenne npakTHKO-OPUCHTUPOBAHHBIX TEOPETHUECKUX 3aIaHIHA Ha pacyeT KOHIIEHTPAIHA
3arps3HSIONINX BEIISCTB U MX CPAaBHEHHE C MPEeIbHO JonycTUMBIME KoHneHTparwmsivu (TTJ1K).
JlaGopaTopHble 3aHATHS 2




I/ICCHGJ_'[OBaHI/Ie XUMHYCCKOI'0 COCTaBa Hp06 BOJEI.

J'[a6opaT0pHa;1 pa60Ta «Or[pez[eneHHe KECTKOCTHU BOJbBI U CIIOCOOEI ee YCTpaHCHUD.

CrocoObl YCTpaHCHU BCEX BUAOB JKECTKOCTHU B 3aBUCUMOCTH OT COCTaBa coleit xxecTkocTu. Pemenue 3KCH€pHMeHTaJ'IBHOI>i
3aJa4uu Ha BBISIBJICHHUC BpCMCHHOﬁ M IIOCTOSIHHOM KE€CTKOCTH BOJBbI. OIICHKa BEPOATHOCTHU YCTPAaHCHUS BCEX BUOB 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}omue IMPOAYKTHI ITUTaHWA, U BEIICCTBA,
3arpsA3HAOMINEC MMPOAYKTHI ITUTAaHUS. Onpez[eneHI/Ie 3arpA3HAIOMNX XUMUYCCKUX BCIICCTB B MIPOAYKTAX IMATAHUA, OIIPCACIICHNUC
BCIICCTB, HC 3asBJICHHBIX B COCTABC MPOAYKTOB IMUTAHUA.

NN O

HpaKTl/I‘IECKI/Ie 3aHATHUSA

OpFaHI/I‘IeCKI/Ie 1 HECOPraHMYCCKNE BCUICCTBA, BXOAAIIUE B COCTAB NPOAYKTOB ITUTAHUS. Onpe)leneHMe cocCTaBa 6.]'[}0}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}I€.

Pemienne IMPAKTUKO-OPUECHTUPOBAHHELIX 3a1a4 I10 KyHHHapHOﬁ TEMATUKEC pa3JIUYHBIX TUIIOB.

JlaGopaTopHble 3aHITHS

HccnenmoBanne XHMUYECKOTO COCTaBa MPOIYKTOB MHUTAHHSL.

JlabopatopHasi paboTa Ha BBIOOD:

1. Jlaboparopnast pabora «OOHapyKeHHE HUTPATOB B MPOIYKTaX ITUTAHUS.

HccnemoBanne MaTepHaioB MOTYKOIHYECTBCHHBIM METOIOM OMpPEIeeHNs] HATPATOB C MCIIOIb30BaHHEM
nudeHnIaMrHa (KOPHEIJIOAbI OBOIIEH, JINCThSI U KOYEPBDKKA KaIyCThl, U6l (PPYKTOB). AHAIIU3 YPOBHS
3arpsA3HEHUS HUTPATaMH 110 MHTCHCUBHOCTU OKpallMBaHUS IPOAYKTOB pEAKINH.

2. Jlabopatopuas pabora «VccinenoBaHue NpOAYKTOB IMTAHUS HA HAJIMYUE YIJICBOLOB).

HccienoBanue MOJIOYHBIX IPOAYKTOB HA HANMYKE KpaxMaina. VccieqopaHne MpoayKTOB HAa HATMYUE TIIFOKO3bI

OK 01
OK 02
OK 07
K 1.2

Tema 9.4,
XUMUYeCKHit
aHanu3 npood
ITOYBEI

OcHoBHOe COoICPKAHUC

TeopeTnyeckoe 00yYeHHE

Kraccudukanus mous 1o BuLy 1 Ha3HAUSHHIO, HCXOASA M3 XUMHYECKOro cocTaBa. VneHTudukarys npoOs! OYBEI [0 ee
XMMHYECKOMY COCTaBY, OIIMCAHUE BO3MOXKHOCTEH ee MpUMEeHeHHsI. TpeOoBaHus K Ka4eCTBY MOYBbI PA3JINYHOTO Ha3HAYECHUSL.
Omcanue 0coOEHHOCTEH HCIIOIb30BAaHMS IT0YB B 3aBUCHMOCTH OT TUIIOB, CIIOCOOBI YITyUIIEHHUS KauecTBa II0YB B 3aBHCHMOCTH
oT Ha3HaueHus. O0JIaCTH UCHIONB30BAHUS OPTAHUYECKUX YIOOPEHHH B 3aBUCUMOCTH OT KauyeCTBEHHOIO cocTaBa. OmnucaHue
OpraHMYecKHX yI0OpeHHH U MX NPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa IIOYBHI U €€ Pa3HOBHIHOCTH.

NN O

l'[palcTn'{ecmle SAHATHUA

Ob6nactu Ha3HaueHUs (IPUMEHEHHS) TIOUBBI, HCXO/S N3 KaUeCTBEHHOT O U KOJTMUECTBEHHOT 0 COCTaBa. AHAJIN3

HOPMATHBHOU JOKYMEHTAINH. POh HEOpraHMYECKUX BEMIECTB B KAUE€CTBE MUHEPAIBHBIX YIOOPSHUH, YIIyUIIUTENEH TOYBHI.
CocraB MUHEpAJFHBIX YIOOPEHUH U UX IPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa TIOYBHI U €€ Pa3HOBUAHOCTH.

BsanmMocBs3b cocTaBa yaoOpeHuid U UX BIUSHUS HAa BEreTaTUBHBIC CBOMCTBA M IIOAOHOIICHUE PACTCHHIA.

JlaGopaTopHble 3aHATHS

HccnenoBaHrne XUMHIECKOTO COCTaBa Mpod MOYBBI.

JlabopaTopHas pabora «Onpenenerue pH BOJHOM BBITSHKKY TTOYBBI, €€ KUCIOTHOCTH U IIETOYHOCTI.
HccnenoBaHue BOAHBIX BBITSHKEK 00PA3II0B FOTOBBIX MOYBEHHBIX CMeCel (1Sl pa3HbIX TUIIOB PACTEHUH).
Omnpenernenne pH MO4YBBI ¢ UCHONB30BAHUEM UHAUKATOPOB. OIICHKA TUIIOB MOYB B TPECTaBICHHBIX 00pa3iax
(cubHOKHCIAsI, KUCTIas, ClaboOKuCIas, HeWTpaJlbHas, IIeJI0IHas).

OK 01
OK 02
OK 07
K 1.2

Tema 9.5.
HccnenoBanune
00BEKTOB
6rocheps

OcHoOBHoOE coiepkaHmne

TeopeTnueckoe o0yueHue

Y4eOHO-HCCIIeI0BaTEIECKUN TIPOSKT B OOJIACTH HCCIIEOBaHMS 00BekTOB Omoctepbl. O030p TeM yIeOHO-HCCIEeI0BATEIBCKAX
MIPOEKTOB. AJITOPUTM BBITIONHEHHUS MpoekTa. OnpesenieHne NpodiaeMbl UcciieoBaHnsl. MeToabl IoNCKa, aHalu3a U 00padoTKH
nH(pOpMANMH O MPOEKTE B Pa3IMYHBIX HCTOYHUKAX

IIpakTHyeckue 3aHATHS

O06ocHoBaHUE AKTYaJIbHOCTH BBI6paHHOI>i TeMEl. BoisiBiieHne HpO6J’ICMH HNCCIICOOBAHMA. BLI60p 00BEKTOB U MECTOJ0B

N>

OK 01
OK 02
OK 04
OK 07
K 2.1




HUCCIICAOBAHUA. IlocranoBka Heﬂeﬁ " 3aJ1a4 UCCJIICAOBaHH. Onpenene}me OpOoaAYKTa UCCIICJOBAHUA. OHI)EJ_'[EJ'IGHI/IG 9TaIlOB "
COCTAaBJICHHUC IJIaHA UCCIICIOBAHUA

3ammuTa ketica: [IpecTaBiieHe pe3ylIbTaTOB PEIICHHUS KEHCOB (BBICTYILICHHUE C IIPE3CHTAITHCH) 2
JlabopaTopHble 3aHATHS 4
HccnenoBanue mpetoxKeHHOr0 00bEKTa Ha KACIIOTHOCTS, IEJIOYHOCTh, XUMHUCCKHNA COCTAB (3arps3HUTENN, MAKPO- U 4
MHUKpOo3sIeMeHThl). O0OpaboTka pe3ynbpTaToB HcciaenoBanus. OmeHKa KadecTBa UCCIIeAYeMOro 0O0bEKTa, UCXO/IS 3 PE3YIbTATOB
XUMHUYECKOT0 aHaJIM3a.

IIpomeskyTOUuHAs aTTecTAlMs MO TUCHUILVINHE - T epeHIIUPOBAHHBIN 3a4eT

Bcero 142




3. YCJIOBUSI PEAJIU3ALIMM ITPOTPAMMBI YUYEBHOM
JTUCHUANIUHBI

3.1. TpeOoBanussi K MHHMMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
oldecneyeHHIo

Jns  peanuzaluu  OpOrpamMMbl  JUCHUIUIMHBI  JIOJDKHBI  OBITH
MPEAYCMOTPEHBl CIICIYIONIUE CICIHAIbHBIE TMOMEIICHUs: YYeOHBIM KaOWHET
XUMHH W/ y4eOHON XUMHUYECKOM TabopaTtopuun

OGopynoBanue yuyeOHOro kKaOuHeTa (HArJsiAHbIE NOCOOMsI): HaOOPHI
IIAPOCTEP’KHEBBIX MOJIENIEd MOJIEKYJ, MOJENM KpPUCTAUIMYECKUX PELIeTOK,
KOJUIEKIIMM TPOCTHIX M CIOXHBIX BEIIECTB W/WJIM KOJJIEKLIHUU TOJIUMEPOB;
KOJUIEKIIMSI TOPHBIX NOpPOJ W MHUHEpasoB, Tabmuua MennaeneeBa, ydeOHbIe
¢unbMbL, TU(POBBIE 00pa30BaTEIbHBIE PECYPCHI.

Texnnueckue cpeacTBa 0O0y4eHMsl: KOMIBIOTED C  YCTPONCTBAMH
BOCIIPOU3BEACHUS 3BYKa, TMPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C OKPAHOM,
MYJbTUMEIUNHAS TOCKA, yKa3Ka-Tpe3eHTEP sl TPe3eHTallU.

Ob6opynoBanne jgadopaTopuu U padbo4YuX MeCT J1adOpPaTOPUM: MEH3YPKH,
MUTIETKU-KAMEIbHUII, TEPMOMETPBI, MHUKPOCKOII, JIyIbl, TpPEAMETHbIE U
MOKPOBHBIE CTEKJIA, TUIAHIICTHI JJIA KaleJbHBIX peakiui, (QuIbTpoBabHAS
Oymara, TpOMBIBAJIKH, CTEKJISHHbIE MPOOUPKH, PE3MHOBBIE MPOOKH, (OHAPUKH,
HAO0Op pPEaKTHUBOB, CTEKJISHHBIC MaJOYKH, IITATUBBI IS MPOOHPOK; MEpHBIE
IWIMH]IPBI, BOPOHKH CTEKJISIHHBIE, BOPOHKU JACJIHUTENbHbIE nuIuHApuyeckue (50-
100 wut), cTymku ¢ TiecTUKOM, (apdopoBbie dYallIKH, THUHIETHI, (UIBTPHI
OyMakHble, BaTa, MapJis, YacOBble CTEKJA, OAJIEKTPOIUIUTKH, JabopaTOpHBIE
IITAaTUBBI, CIUPTOBBIC TOPEIKH, CIUYKH, MPUOOp MJs TOJyYeHHUs Ta30B (WU
npoOUpKa ¢ Ta300TBOAHON TPYOKOM), AepiKaTesdu Il TMPOOUPOK, CKIISTHKH IS
XpaHEHMs] PEaKTHUBOB, pa3AaTOUYHbIC JOTKH; XuMHudeckue crakansl (50, 100 u 200
MJT); IITIATEIN; TUHIETHI;, TUTEIbHbIC MBI, CEKYHIOMEPHI (TaliMephl), MEPHBIC
npobupku (Ha 10-20 mur) u mepHbie KoJIOHI (25, 50, 100 u 200 M), BoasiHass OaHs
(WM TEpPMOCTAT), CTEKJISTHHBIC MAJOYKH; KOHMYECKUE KOJIObI 1jisi TuTpoBanus (50
n 100 mn); wuHOUKATOpHBIE MOJOCKM Ais ompenenenus pH u cranmaptHas
WHJMKATOpHAs IIKaJla; YHUBEPCAIbHBIN MHIUKATOP; nuneTku Ha 1, 10, 50 miu (unu
no3atopel Ha 1, 5 u 10 mut), GIOpETKU IJI1 TUTPOBAHUS, MEAUIIMHCKUE IIMPUIBI HA
100-150 mu, nabopaTopHbIe W/WIW aHATUTHYECKHE BEChl, pH-METpPBI, CyIUIBHBIN
mkad, u 1p. 1aboparopHoe 000pyI0BaHUE.

3.2. NudopmanunonHoe odecnevenne peajn3anuu NporpaMmsol

OcCHOBHBIC HCTOYHHKHU:
1. Tabpuensa O.C. Xumus. 10 kmacc. YrnyOneHHsli ypoBeHb: yueOnuk / O. C.
INa6puensn, U. I'. Octpoymos, C. A. Cnankos. - [Ipocsemenne, 2022. — 399
2. Xwumwus. 11 xmacc. YrmyoneHnusiii ypoens: yueonuk / O. C. 'abpuensn, . T.
Octpoymos, C. A. Cimankos, A. H. JIéBkuH. - [IpocBemenue, 2022. — 432



I[OHOJIHI/ITCJILHLIe HCTOYHHUKMH:

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 OCBOEHHUS YUYEBHOM

JAUCHUITJIINHBI
KoHTpons W oOIleHKAa  pe3yJbTaToOB  OOy4YEHUS  OCYIIECTBISAETCS
mperojaBaTejieM B TPOIECcCe TPOBEICHUS  NPAKTHYCCKUX  3aHATHH W

1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBHIMOJHEHUS OO0YYalOIUMUCS
WHIUBUAYAJbHBIX 3aJlaHUi, MPOEKTOB, HccheqoBaHUil. Pe3ynbratel 00yudeHus
ONPEJENSIIOT, YTO O0y4aromuecs TOJKHbI 3HaTh, IOHUMATh U J€MOHCTPUPOBATH
0 3aBEPIICHUH U3YUYECHUS TUCLUILTAHBI.

Jnst GopmMupoBaHUsi, KOHTPOJS U OLICHKU PE3yJIbTaTOB OCBOEHUS y4eOHOM
JUCIUIUIMHBI UCTIOJIb3YETCSI CUCTEMA OLICHOYHBIX MEPONPUATUNA, MPEACTABIISIONIAT
co00Ol KOMIUIEKC Y4E€OHBIX MEpONpPHUITUH, COTJIACOBAHHBIX C pE3yJbTaTaMH
oOyduenuss u cdopmynupoBanHbix ¢ ydetom @OI'OC COO (mpeamerHbie

pesyabTathl o auctuiuinie) u ®IrOC CIIO.

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

1 Pa3nen 1. dopmyIMpoBaTh 0a30BbIe
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 CTENEHbIO | MPHUPOJAa XUMHUYECKOHN CBSZM.

AJIEMEHTOB U OKHUCJICHUS] XUMHYECKUX 2. 3ajaum Ha COCTaBIIEHUE
pupoaa 3JIEMEHTOB, UCXOIS U3 XUMHYECKUX GOpMYIT
XUMHYECKON BaJICHTHOCTH U JBYXaTOMHBIX COEAMHEHUIN
CBSI3U ANEKTPOOTPHUIATENEHOCTH (oxcuoB, cynbduaos,
TUIAPUIOB U T.I1.).

1.2 | Ilepuoanueckuii | XapakTepru3oBaTh [IpakTUKO-OpHUEHTHUPOBAHHBIE OK 01
3aKOH U XUMHUYECKHUE PJIEMEHTHI 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

.. MennaeneeBa 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 | Konrpoabnas padora
XumMnuyeckue cXeMbl XMMHUYE€CKHUX «CTpoeHue BemecTsa u
peakumuu peakumi XMMHUYECKHE PeaKIumn»




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

pas3ioxeHus, oOMeHa

2.3amaum Ha pacueT

KOJIMYECTBEHHBIX XapaKTEPUCTUK
CocraBiaTh peakiuu MIPOJIYKTA PEaKIUU COCTMHEHUS;
COCIMHEHMUS, PA3JI0KEHU, MacCOBOH MJIM OOBEMHOM HOJIH
oOMmeHa, 3aMelIeHus, BBIXO0/Ia TIPOJIYKTa PEAKIIUU
OKUCITUTEIHHO- COCIMHEHUS OT TEOPETHUECKHI
BOCCTAHOBUTEILHBIE BO3MOJKHOTO; 00BEMHBIX
peaKIfy 1 peaKkIuu OTHOIIICHU Ta30B;
KOMIUIEKCOO0pa3oBaHus (Ha | KOJWYECTBEHHBIX XapaKTEPUCTUK
npumepe MCXOJIHBIX BEIIECTB U MPOJIYKTOB
TUIPOKCOKOMIUIEKCOB peakiuu; Macchl (00beM,
QTIOMUHUSI ¥ IIMHKA) C KOJIMYECTBO BEIIECTBA) MPOIYKTa
y4acTHEeM HEOPTraHWYECKUX | PEaKIMH, €CIIU OJIHO U3 BEIEeCTB
BEIIIECTB JIaHO B BUJIE PacTBOpa C

OIPEIETIEHHON MAacCOBOM J0JIeH

PacTBOPEHHOTO BEIIECTRA.

2.2 | Dnexrponutuue | COCTaBISTh YpaBHEHUS 1. 3amanus Ha cocTaBlIeHUE OK 01
CK ast XMUMHUYECKUX PEaKInu MOJIEKYJIIPHBIX 1 HOHHBIX
JMICCOLIMAIMSA M | HOHHOTO OOMEHa C y4acTUeM | peakluil ¢ y4acTHUEeM OKCHUJIOB,
WOHHBIN OOMEH | HEOPraHWYECKUX BEIIECTB KHCIIOT, OCHOBAHUM U COJICH,

MOHHBIX pEaKuil THIPOIN3a
COJIeH, YCTaHOBJICHUE
U3MEHEHUS KUCIOTHOCTH CPEJIbI.
2. JIaboparopnas padota
«Peakuuu rugponnzay.

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

HEeOpraHu4ecK
HX BellecTB

3.1 | Knaccudukanus | Knaccupuumuponatsb 1.Tect «HomeHnknarypa u OK 01
HOMEHKJIaTypa U | HEOPraHUYECKHE BEIIECTBA B | HA3BaHUE HEOPraHUYECKUX
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 XUMHUYECKNX CBOMCTB OKCHJIOB, OK 02
XUMHYECKHE MOHHOTO 0OOMEHa € y4acTHEeM | KUCIIOT, OCHOBaHUH, aM(POTEPHBIX
CBOICTBa HEOPraHWYECKUX BEIIECTB. TUJIPOKCHJIOB U COJIC».

Heopranuuecku | CocTaBisTh ypaBHEHUS 2.I1pakTHKO-OpHEHTHPOBAHHEIE
X BEIIECTB XMUMHUYECKUX PEeaKINH TEOPETUYECKHUE 3aJaHUS Ha
HMOHHOI0 0OMEHa C y4acTUEM | CBOWCTBA U MOJIYy4YEHUE
HEOPraHMYECKUX BEIIECTB HEOpPraHMYECKUX BEIECTB.
3.JJaGoparopnas 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 MIPOMBIIIJICHHBIX CITOCOOOB
MIPOU3BOJICTBE CBOMCTBaMU MOJIyYEHUSI.

4 | Pa3znex 4. HccaenoBats paBHoBecue | KonrposbHas padora
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 Busue KOHIIEHTPALIMU PEarupyromnx
KOHIIEHTPALlUU _
u BELIECTBY;
MPOTEKAHUS PCaTHPYIOLIIX BEIICCTB M 2. IIpakTHKO-OpUEHTUPOBAHHBIE
TEMIIepaTypbl Ha CKOPOCTh
XUMHUYECKUX - TEOPETUUECKUE 3a]IaHUS Ha
. XUMUYECKUX PEAKIUN
peakiuit aHau3 (aKTOPOB, BIUSIOMINX
Ha U3MEHEHUE CKOPOCTH
XUMUYECKON PEaKLUH.

4.2 | Tepmoguaamuu | MccnenoBaTh BAMSIHHE 1. 3agaun Ha pacyeThl TEMJIOBBIX OK 01
€CKHE HM3MEHEHHUs KOHLICHTPALUH 3P PEKTOB XMMUYECKUX PEaKIHii OK 02
3aKOHOMEPHOCT | BEILLECTB, PEAKLIUU CPEbl U | U OIIPENIEIICHNE TUIA PEAKLIUU
u TeMIIepaTypbl Ha cMelieHne | (1o TermaoBoMy 3¢ dekTy: 9K30-

MIPOTCKAHUSA

XUMHNYCCKOT'O PABHOBCCHUS

Y DHJIOTEPMUYECKHE).




XUMHYECKUX 2. [IpakTuKO-OpUEHTUPOBAHHbIE
peakuui. 3a/1aHMs] Ha IPUMECHEHUE
PaBHOBeCHE npuniuna Jle larense mist
XUMHYECKUX HAXO0X/ICHUs HallpaBJICHUS
peakuuit CMEILICHUS PABHOBECHUS
XUMHUYECKON PEaKLUX U aHAJIU3
(GakTOpOB, BIAMUIOIINX HA
CMEIIEHUE XUMHUYECKOTO
paBHOBECHS.
3. JJabopartopHas pabota
«M3yueHne BIUSIHUS pa3IUUHbIX
($akTOpOB Ha CMEIllEHUE
XMUMHYECKOTO PAaBHOBECHSD.
5 | AucnepcHble HccnenoBars nucnepcusie | Kontposabhas 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- JlaGoparopnas padota 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 «CTpoeHHue u CBOICTBA
CBOIICTBA BelllecTB OPraHU4YecKHUX BellecTB»
OpPraHMYecKuXx
BellleCTB
6.1 KnaccudumnupoBats 1. 3aga"us Ha cOCTaBJIEHUE OK 01
OpraHNUYeCKHe BEIeCTBa B Ha3BaHUI OpraHUYEeCKUX
COOTBETCTBUU C UX COEMHEHUH 110 TPUBHAIBLHON
CTPOCHHUEM WIN MEXyHapOIHOM
CHUCTEMaTHUYECKOM
Knaccudukanus HoMeHIIaType.
cTpocHue i 2. 3agaHus Ha COCTABJICHUE
HOMEHKIATYpa HOJIHBIX U COKPALEHHBIX
OpPraHUYECKUX CTPYKTYPHBIX OpMYII
- OpraHMYECKUX BEILECTB
OTZEIbHBIX KJIACCOB.
3. 3amauu Ha onpezeneHue
npocTeinien GopmMyIbl
OpraHNYeCcKON MOJIEKYJIBI,
UCXOJs U3 DIIEMEHTHOIO COCTaBa
(B %).
6.2 | CoiicTBa YcranaBinuBaTh 1. 3amaHus Ha cocTaBicHHE OK 01
OpraHUYEeCKUX 3aBHCUMOCTB (PU3UKO- YPaBHEHUN XUMUYECKUX OK 02
COEJIMHEHUI XMMHUYECKHUX CBOICTB peaxkiuil ¢ yuyacTueM




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
JTAHHBIX PEaKUUN U
T€HETHYECKOMW CBSI3HU
OPraHUYeCKHUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacuerHsble 3a1auu 10
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 MIPUMEHEHHNE OPTaHUYECKUX | 3a/IaHMSI IO COCTABIICHUIO OK 02
JKU3HEICSITEIIbH | BEIIECTB B OBITOBOM U XHUMHYECKHUX PEaKIHH ¢
OCTH YeJIOBEKa. | MPOU3BOJICTBEHHOM y4acTHEM OpPTaHUYECKUX
[Ipou3BOACTBO U | AEATENBHOCTH YEIOBEKA UX | BEIIECTB, CIOJIb3YEMbIX JUIS UX
MIPUMEHEHHE (hMBUKO-XUMUIECKUMHU uaeHTU(UKAITUN B OBITY U
OpraHUYECKUX CBOMCTBaMU MPOMBIIIJIEHHOCTH
BEIECTB B
MIPOMBIIIJIEHHOC
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 Hccnenosath kauecTBennbie | JJabopaTtopHas 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 YPAaBHEHUM peaKiui
oOHapy>XeHHsI aHUOHOB, B T.U. B

MOJIEKYJISIPHOM U MIOHHOM (popMax.




7.2 UccnenoBats kauectBennslie | 1. Jlaboparopnas padota: OK 01
Oo6napyxeHue peaKIu OpraHudecKux KauecTBennsie peakuuu Ha
OpPraHUYeCKUX COCIMHEHUH OTJIEIbHBIX OT/ICJIbHBIE KJIACCHI OPraHUYECKUX
BEILIECTB KJIacCOB BEILIECTB;
OTJICIIbHBIX KauecTBeHHBIN aHann3
KJIACCOB C OPraHUYeCKUX COCTUHEHHM 110
WCIIOJIb30BAHNE (G YHKIIMOHATBHBIM TPYIII
M 2.IlpakTudeckue 3aqanus Ha
KaueCTBEHHBIX COCTaBJICHUE KaYECTBEHHBIX
peakuuit peakuuii oOHapyKEHUSI
OPraHUYECKUX COCTUHECHU M.
1 IpuxaagHoii MoxyJIb
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 IKOJTOTHYECKOMH
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 1.2
YeloBeKa 0e30MacHOCTH BBICBOOOKIEHUE Ta30BbIX
TUAPATOB CO JHA OKEaHA.
2. bynymue marepuansl 11t
MaIIMHOCTPOEHUS.
3. Hosble maTepuans! i
COJIHEYHBIX OaTapeit.
4. JlexapcTBa Ha OCHOBE
pPaCTUTENBHBIX ITPENApaToB.
9. HNHTepnipeTupoBaTH 3ammTa Keiica (¢ yueTom
Pa3znen 9. XMMHUYECKHE NMPOoLecchl U Oynymiei npogeccuoHaAIbLHOM
HccaenoBanu | siBjienusi B onocgepe NesiTeJIbHOCTH)
eu
XUMHUYeCKH I
aHau3
00beKTOB
ouochepnbl
9.1 | OcHoBBI BBINOJIHATE NOTHBINA UK 1.JIaboparophas padota «OcHoBbl | OK 01
1abopaTopHON | AKCIIEPUMEHTAIHLHOTO 71a060pPaTOPHOM MPAKTUKID. K 2.1
MPaKTUKH B UCCJIeI0BaHUs C 2.3aa4M Ha BHIYHCIICHUE
npodeccroHan | coOMI0AeHUEM MTPaBUII CPEIHEro 3HaYEHUs
bHBIX 0€30MmacHOTO 00paIIeHUS C HKCIIEPUMEHTAIIbHBIX TAHHBIX,
nabopaTtopusix | BEUIECTBAMU M JaOOPATOPHBIM | OTPEIIHOCTH.
obopynoBaHueM 3.IIpeacraBnenue pe3ynbTaToB
HKCIIEPUMEHTA 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 3aJaHHs HA COCTAB
BOJIbI U CTIOCOOBI BBIPAYKEHUS
KOHIICHTPALUK U IepecyeT
KOHLIEHTpauui (c
UCTIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3.JJaGoparopnas pabora
Omnpenenenne pH Bobl u ee
KHCJIOTHOCTH;

Ornpenenenue )KeCTKOCTH BOJIbI U
CHoco0bl ee YCTpaHEeHHUS!.

OK 07
I[IK 2.1

9.3

XUMHUYIEeCKHI
KOHTPOJIb
KadecTBa
MPOJYKTOB
NUTaHUS

HccnenoBarth XUMHUYECKUI
COCTaB HpOIIYKTOB IIUTAHUA

1. Tect «Oprannueckue u
HEOpPraHNYeCKue BEIIeCTBa,
BXOJISIIIIME B COCTAB MIPOJIYKTOB
TTUTAHUSD.

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

3. JlaboparopHas padorta (Ha
BBIOOD):

— O0HapyXeHne HUTPATOB B
MPOIYKTaX MMUTAHHUS,

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

OK 01
OK 02
OK 07
K 1.2

9.4

XUMUYECKUT
aHaju3 npoo
MTOYBbI

HccnenoBats XuMHuuecKui
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 MOYBEI, €€ KUCIOTHOCTH
Y IIEJOYHOCTH.

OK 01
OK 02
OK 07
IIK 1.2

9.5

Hccnenosanne
00BEKTOB
orocdepbl

HccnenoBaTh XUMHAYECKHM
cocTaB 00bEKTOB OHOChEepsI
Ha MpUMepe MPOTYKTOB
MUTAHMS, BOJIBI U TIOYBBI

3amuTa Kenca

B03MO>KHBIE TEMBL.

1. HccnenoBanue coctaBa
MUHEPATBLHOU BOJIBI U
PEKOMEHIallUH 110 €€
HCIOJIb30BaHUIO.

2. HccnenoBanue
pa3pylIaoIIero AeMCTBUs
MPUPOJIHOM BOJIBI HA TIOYBY.

3. Hccnenosanue xauecTBa
HUTLEBOI BOJIBI.
4. Hccnenosanue mpod

BOJIOIIPOBOJHOM BOJIbI HA MPEIMET
YCTPaHEHHUsI )KECTKOCTH.

OK 01
OK 02
OK 04
OK 07
K 2.1




5. VYcerpanenue xKeCcTKOCTH
BOJEI B CEIILCKOXO3SIMCTBEHHON
JIESITEIILHOCTH.
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