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Pabouasg mnporpamma y4eOHOM JUCLUMILIMHBI «XUMHUA» pa3paboTaHa B
COOTBETCTBHH ¢ DepepanbHbIM roCyJapCTBEHHBIM 00pa30BATEIbHBIM CTaHIAPTOM
cpeaHero mpodeccuoHaabHOTO oOOpaszoBaHus 1o crnenuaibHocTH  19.02.11
TexHonoruss NPOAYKTOB NUTAHUS U3 PACTUTEIBHOIO CHIPbS, YTBEPKIECHHOTO
[Ipukaszom MunucrepctBa obpa3oBanus u Hayku Poccun oT 18 mas 2022 r. Ne
341 , ®enepanbHBIM rOCYJaPCTBEHHBIM 00pa30BATENbHBIM CTAaHAAPTOM CPEIHETO
oOmero obdpazoBanusi, yrBepkaeHHoro [Ipukasom MunuctepcTBOoM 00pa3oBaHUs
u Hayku Poccum ot 17.05.2012 r. Ne 413 (pen. Ilpukazom MuHuctepcTpa
obpasoBanus u Hayku Poccum ot 12.08.2022 r. Ne 732), mpuMepHO#i nmporpammoi
o01reo0pazoBareabHON y4eOHON MUCHUIUIMHBI XUMHUS, IS TpodeccHoHaIbHBIX
o0Opa3oBaTeIbHBIX OpraHu3anuu, PEKOMEHI0BaHHOM denepaibHBIM
roCy/1apCTBEHHBIM OIOI>)KETHBIM o0pa3oBaTeIbHbIM YUpEXKJICHUEM
JOTOJTHUTENIBHOTO  MpodecCUOHaIbHOro o0pa3oBaHus «HHCTUTYT pa3BUTHSA
npodeccuoHanbHOro odpazoBaHus» ot «30» HosO0ps 2022 1. mpotokosn Ne 14 u
PekoMeHlaliussM IO OpraHU3allMy MOJTYYEHUs] CpeHEro ooiiero oopa3oBaHus B
npenenax OCBOCHHsI 00pa30BaTENbHBIX MPOTpaMM CpeaHEero npodeccuoHaIbHOrO
oOpazoBaHus Ha  0a3ze  OCHOBHOro oOmero  oOpa3oBaHus  (IIMCHMO
JlemaprameHnTa roCy1apCTBEHHON IIOJINTUKU B chepe CpEIHETO
npodeccuoHaibHOr0  oOpa3oBaHus M TIpodecCHOHATBHOTO  OOyYeHHS
Munucrepcrsa npocsemenuss Poccun ot 01.03.2023 r. Ne 05-592).

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

1.1. Ob61acTh NpUMeHEHUs POrPaAMMbI

[Iporpamma  y4eOHON  JUCHUIUIMHBI ~ SIBISIETCS  YacCThlO  MPOTPaAMMBI
MIOATOTOBKHU CIENUAIKNCTOB cpefaHero 3BeHa B coorBeTcTBuu ¢ PI'OC CIIO mo
cnenpanbHOcTA. 19.02.11 TexHoJIOrMS NPOMYKTOB MHUTAHUS M3 PACTUTEIBHOTO
ChIpbsl - TEXHOJOrus Xxieba, Xi1e0O00yJOYHBIX, MAaKapOHHBIX W KOHJAUTEPCKUX
U3EIUN.

1.2. MecTo AMCHMILIMHBI B CTPYKTYpe NPOrpaMMbl MOJATOTOBKH CIELHUATUCTOB
CpEIIHEro 3BeHa!

O61eo6pazoBaTenbHas JUCHUIIIIMHA «XUMUS» U3y4aeTcsl Ha yriayOJIeHHOM
ypoBHE B  oOmieoOpa3oBaTeilbHOM  IHMKJIE€  y4eOHOro IUIaHa  OCHOBHOM
npodeccuoHaabHON  00pa3zoBaTesibHOM mporpammbl  crienpanbHocT: 19.02.11
TexHonorusi MpoAyKTOB NMUTAHUS U3 PACTUTEIILHOTO CHIPhS - TEXHOJIOTHS Xjela,
xJ1€000yIOYHBIX, MAKAPOHHBIX M KOHAUTEPCKUX U3/ICTUH.

TpyaoeMKkocTh  TUCHUIUIMHBI ~ «XUMHS» Ha  YIUIYOJICGHHOM  ypOBHE
cocrapinsieT 142 yaca, u3 kotopsix 100 yacoB - 6a30BbIil MOy b (7 pa3aenoB) u 42
gaca - TOpUKIAgHOM  Moaynb (2 pasnena), BKIIOYAOIIUNA — MPAKTHKO-
OpPUEHTUPOBAHHOE COZIEp>KaHNE KOHKPETHOM podeccuu Uin CrenuaibHOCTH.

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

Hean: ¢opmupoBaHue y CTyJACHTOB XMMHUYECKOW COCTABJISIOIICH €CTECTBEHHO-
HAy4YHOW KApTHHBI MHpPAa KAK OCHOBBI MPUHATHS PELIICHHH B JXKU3HEHHBIX H
IPOU3BOJCTBEHHBIX CUTYalIUSIX, OTBETCTBEHHOI'O MOBEJACHUS B PUPOJHOM Cpelie.

3agayu: 1) cdopMupoBaTh TMOHWMAaHHE 3aKOHOMEPHOCTEH  MPOTEKAHMS
XUMHUYECKHX IMPOLECCOB U SBICHUUN B OKPYXKAIOIIEH Cpeae, LEIOCTHOW HAyYHOU
KapTUHBI MHPA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS MPOBOJAUTH PACUYETHI IO XUMUUYECKUM (POPMYIIaM |
YpaBHEHHUSIM XHUMHYECKHX pEaKlHi, IUIaHUPOBaTb W HHTEPIPETUPOBATH
PEe3yAbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HaBBIKHM MPOBECHUS XUMUIECKUX KCTICPUMEHTATBHBIX
MCCJIEIOBAHMI C COOJIIOICHUEM MPaBUII O€30TaCHOTO OOPAIIEHHUS C BEIIECTBAMH U
71a00paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTbh YMEHHUS aHAJIU3UPOBATh, OLIEHUBATH, IPOBEPSTH HA JOCTOBEPHOCTh U
000011aTh HHPOPMALIMIO XUMHUUECKOTO XapaKTepa U3 pa3INuHbIX UCTOYHUKOB;

5) chopMupoBaTh yMEHHSI TPOTHO3UPOBATH MOCJIEACTBUSL CBOCH JIESITEIIBHOCTH U
XUMUYECKUX MPUPOAHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIECCOB;

6) cdopmMUpOBaTH TOHUMAHNUE 3HAYUMOCTH JTOCTH)KEHU XUMUYECKON HAYKU U
TEXHOJIOTUH JIJIsl pa3BUTHS 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

Ilianupyembie pe3yJibTaTbl OCBOCHUS M CIUILIMHbI

OO01mue

JucuMnianHapHbie

OK 01.

Br16upaTh ciocoObl
pereHus 3a1a4
npoeccHoHaTBHOM
JESATEIbHOCTH
IMPUMCEHUTECIIBHO K
Pa3INIHBIM KOHTCKCTaM

JIP 05 B wactu TpyJOBOTO BOCITUTAHUS:

- TOTOBHOCTb K TpYIdy, OCO3HAaHME IIEHHOCTH MacTepCTBa,
TPYyI0JII001E;

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

TUIAHUPOBATH M CAMOCTOSTEIIEHO BBITTOHATH TaKYIO JICSITCILHOCTD;
- UHTEpEeC K pa3InyHbIM cdepaM mpodeccuoHaTbHON AesITENbHOCTH,
OBnajeHne  yHHBEPCATbHBIMU YYCOHBIMHU TT03HABATEILHBIMH
NEUCTBUSIMU:
MP 01 a) 6a30oBbI€ JOTHYECKUE ACHCTBUSA:
- CaMOCTOSITENTbHO (OPMYIHPOBATH M aKTyaJIU3UpOBATh IMPoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIMBaTh CYILIECTBEHHBIN MPU3HAK WIW OCHOBAaHUA JUIf
CpaBHEHUS, Ki1accuukanuu u 0000IICHUS;
- ONpEeNeNATh LU eATEIbHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUH
WX TOCTHXKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMAaTPUBAEMBIX
SIBIICHUSAX;
- BHOCUTh KOPPEKTUBBI B JIEATEIHHOCTh, OLIEHUBATh COOTBETCTBHE
PE3yNbTaTOB IIEJISIM, OLICHUBATh PUCKHU MOCIEICTBUI ACITEIbHOCTH;
- pa3BUBaTh KpEaTHMBHOE MBIIIJICHUE TPU PEIICHUH >KU3HEHHBIX
npobiaem
JIP 07 6) 6a30Bble Hccaea0BaTENbCKUE ICHCTBUS:
- BJaJIeTh HAaBBIKAMHU Y4e€OHO-HCCIEIOBATEIbCKOW U MPOEKTHOM

I1P6 2 BnageTh CUCTEMOM XUMHUUYECKUX 3HAHUH,
KOTOpasi BKIIFOYACT: OCHOBOIIOJIATAIOIIHE
MOHSTHSI (XUMHUYECKUHN DIIEMEHT, aTOM,
3JIEKTPOHHAs 000JI04Ka aToma, s-, p-, d-
AJIEKTPOHHBIC OPOUTATM ATOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTD,
AIIEKTPOOTPHUIIATSILHOCTD, CTETICHb OKHCIICHHSI,
XHUMHYECKast CBsI3b, MOJIb, MOJISIPHASI Macca,
MOJISIPHBIA 00BEM, YIIICPOTHBIN CKENET,
GbyHKIMOHAIbHAS TPYIIA, paguKal, U30MepHs,
M30MEpPbl, TOMOJIOTUYECKHUM Psifl, TOMOJIOTH,
YIIEBOJAOPOIbI, KUCIOPOI- U a30TCOIEPIKaIIIHe
coelMHEeHusl, ONOJIOTUYECKU aKTUBHBIE
BemecTBa (yriaeBOIbl, KUPHI, OCIKH ), MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS,
KPUCTAJIMYECKas PelieTKa, TUITbl XUMHUUECKUX
peaxiuil (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE,
9K30-U HJIOTEPMUUECKHE, PEAKIIUU HOHHOTO
0o0MeHa), pacTBOP, ICKTPOJIUTHI,
HERIIEKTPOJIUTHIL, AIEKTPOIUTHIECKAS
JUCCOLIUAIINS, OKHCIUTENb, BOCCTAHOBUTEND,
CKOPOCTh XUMUYECKOH peaKkIliu, XUMUIECKOE
paBHOBECHE), TEOPHH U 3aKOHBI (TEOpUS




ACATCIBbHOCTH, HABBIKAMHU pa3peIJ_ICHI/I$I HpO6H€M

- BBIABJIATH HpI/I‘-II/IHHO-CJIeI[CTBeHHBIG CBA3U H aKTyaJII/ISI/IPOBaTB
3a;[aqy, BBIIBUI'ATh FI/IHOTe3y cc pemeHI/m, HaxXOoIUThb apFYMeHTBI JJIA
JIOKAa3aTeIbCTBA CBOMX YTBEPKACHUMW, 3a/aBaTh IapamMeTpel |
KPUTEpUH PELICHN,

- aHaJII/I3I/IpOBaTI) HOJIy‘-IeHHI)IG B X0I€ pGIHGHI/Iﬂ 3a1a4u pe3y.]'II)TaTI)I,
KpI/ITI/I‘-IeCKI/I OILICHUBAThH nux I[OCTOBepHOCTI), HpOI‘HO?;I/IpOBaTb
N3MCHCHHC B HOBBIX YCJIOBI/ISIX;

- 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)IC IIoAXOObl U
peIHeHI/ISI; CHOCO6HOCTB X MHNCIIOJIB30BAHUS B HOSH&B&TGHLHOﬁ nu
COIMAJIBHOW MPAKTUKE

XUMHUYECKOTO CTPOEHHS OPraHN4YECKUX BEIIECTB
A.M. ByriepoBa, Teopust 3JIEKTPOIUTUYECKON
JIMccoLanu, nepuoauyeckui 3akon ..
MenpneneeBa, 3aKOH COXpaHEHUS] Macchl),
3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMHUU,
(aKTOJIOrMUECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIy4eHUHU U 0€3011aCHOM
MCII0JIb30BAHNHU BaKHEUIINX HEOPraHUUECKUX U
OpraHMYeCKUX BEIIECTB B OBITY U MPAKTUYECKOU
JIeSITEIbHOCTH YEJI0OBEKa,

- YMETb BBISBIIATH XapaKTEePHbIE PU3HAKU U U
B3alMOCBSI3b U3yUEHHBIX MIOHATUH, IPUMEHATh
COOTBETCTBYIOIINE MOHSATHS MPU OMHUCAHUI
CTPOEHUS U CBOMCTB B3aUMOCBS3b U3yUEHHBIX
MOHITHH, TPUMEHSTh COOTBETCTBYIOIINE
MOHSTHSI IPU ONMCAHUU CTPOCHUS U CBOMCTB
HEOPraHMYECKHUX U OPTaHUYECKHUX BEIIECTB U UX
MIPEBPAILCHUI; BBISBIIATH B3aUMOCBSI3b
XUMHUYECKNX 3HAHUM C IOHATUAMU U
MIPEACTABJICHUAMU JPYTHUX
€CTECTBEHHOHAYUYHBIX ITPEAMETOB;

[IP6 3 yMerp HCMIOIB30BaTh HAWMEHOBAHMS
XUMUYECKUX COCAUHEHUH  MEXIYHapOJIHOIO
COI03a TEOPETHYECKON M NMPUKIAJTHOW XUMHUHU U
TPUBHAJIbHBIE HA3BaHUs BAXKHEHMIIMX BEIECTB

(aTMNIeH,  aleTWIeH,  TJIMIICPHH, (denon,
dopmanbIeru, YKCyCHas KHCJIOTa, TIIUIHH,
yrapHblii Ta3, YIrJIEKUCIbI Tra3, amMMHak,
raiieHas ~ U3BECTh,  HEramieHas  HM3BECTbh,

MUTHEBAs COJIa U JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHMYECKUX M OPraHUYECKUX BEIECTB,
YpaBHEHHUS XUMHUYECKUX PEaKIHii, 00BACHATh UX
CMBICII, MOATBEPKIATh XapaKTepHbIE




XUMHUYECKHE CBOICTBA BELIECTB
COOTBETCTBYIOIIUMU SKCIIEPUMEHTAMU u
3alMCAMU YPAaBHEHUN XUMUYECKUX PEAKIUIA;
YMETh YCTaHABJIMBATH MPUHAJICKHOCTh
M3YYEHHBIX HEOPTAHUYECKUX U OPraHUYECKUX
BEILIECTB K OMPEICICHHBIM KJIacCaM U TpyIaM
COCMHEHUH, XapaKTepu30BaTh UX COCTaB U

- BAOKHEHIIME CBOMCTBA; OIPEIETATh BUIBI
XUMUYECKUX CBsi3eld (KOBAJICHTHAs, HOHHAs,
MeTaJuIm4JecKas, BOJIOPOJIHAs), THIIBI
KPUCTAJUTMYECKHUX pemieTox BEIIECTB;
KJIaCCU(PHUITMPOBATh XUMHUECKHUE PEAKITUH;

- chopmupoBaTh MPEeCTABICHHUS: 0
XUMHAYECKOU COCTAaBJISIIONIEH
€CTECTBEHHOHAyYHOW KApTUHBI MHpPA, POJIHU
XUMUHA B TIO3HAHUW SIBJICHUH TPHUPOIBI, B
(GOpPMHUPOBAHMHM  MBINIUICHUS HW  KYJIBTYPHI
JUYHOCTH, €€ (PYHKIHOHAIBHON TI'PaMOTHOCTH,
HEOOXOIUMOM JUIsl pelIeHHs] TMPAKTUYECKHX
3aJady = M DKOJIOTUYECKH  0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3J0POBBIO M MPUPOJHOMU
cpene;

ITPG 4 ymeTh NPOBOAUTH PACUYETHI IO
XUMHYECKUM (popMyraM U ypaBHEHUSIM
XUMHUYECKUX PEAKUUN C UCIIOIb30BAHUEM
bu3nYeCKuX BeMYHH, XapaKTePU3YIOIIHUX
BEILIECTBA C KOJMYECTBEHHON CTOPOHBI: MACCHI,
obbeMa (HOpMaJbHBIE YCIOBHS) ra3o0B,
KOJIMYECTBA BEILECTBA; UCIOJIb30BATh
CHUCTEMHbIE XMMUYECKUE 3HAHUS JIs1 IPUHATUSA
pelIeHUI B KOHKPETHBIX KU3HEHHBIX
CUTYAIUX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM




OK 02.
Hcnonws3oBarts
COBpPEMEHHBIE CPEJICTBA
MOWCKA, aHAJIN3a U
WHTEPIpPETAINN
nHpOpMAINU 1
MH(POPMAITMOHHEIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 327144
npodeccuoHaIbHOM
JEATEINbHOCTH

B 06nactu eHHOCTH HAYYHOTO MO3HAHUS:

JIP 04 chopMupOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
OOIIECTBEHHON TIPAaKTHKH, OCHOBAaHHOTO Ha JUAJIOTE KYIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJIMKYJIBTYPHOM ~ MHUPE;  COBEPIICHCTBOBAHHE  SI3BIKOBOH U
YUTATEITLCKONH KYyJAbTYphl KaK CPEJICTBA B3aUMOJICHCTBUS MEXKIY

JIOABMM M TIO3HAHUS MHUpPA; OCO3HAHUE LIEHHOCTH Hay4yHOU
NESITEIbHOCTH ~ TOTOBHOCTh  OCYLIECTBJISATH  MPOEKTHYID U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE
OBnaneHue  yHUBEpPCAIbHBIMH  Y4eOHBIMM  TO3HaBaTEJIbHBIMU
JICACTBUSMU:

MP 04 B) pabota ¢ nHpOpmMaIHeii:

- BIIAJIETh HaBbIKaMU MOJTyYEHUS nHpOpMAITHH u3
HMCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO

OCYIIECTBIISATh TIOWCK, aHAJIHM3, CHCTEMATU3alMI0 W WHTEPIIPETALHIO
MH(OPMAIMK PA3TMIHBIX BUIOB U (HOPM TTPEICTABICHUS

- co3laBaTh TEKCTHI B pa3IMYHBIX (opMarax C y4eTOM Ha3HAUYCHUS
WH(pOpMAIIUK | TIEJICBON ayTUTOPHH, BHIOUpas ONTUMAILHYIO (GOopMy
MPEJCTAaBICHHUS U BU3yaTH3aIlHN;

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

- HCIIOJIL30BATh CPEACTBAa NHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH

KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 33124 C
coOIrOICHHEM TPpeOOBaHUIT SPrOHOMHKH, TEXHUKH 0€30TIaCHOCTH,
TUTUEHBI, PECYpCOCOCPEKEHUS, IIPABOBBIX U 3TUYECKUX HOPM, HOPM
HH(pOPMAITMOHHOM

0€30I1aCHOCTH

- BJIQJICTh HABBIKAMU PACIO3HABAHMS U 3aIUTHI HHPOpPMALIUH,
nH(OPMAIIMOHHON OE30MaCHOCTH JTMYHOCTH;

JIETUTUMHOCTD
IIPpaBOBBIM n

I[IP6 3 yMmerp mJIaHUPOBATH M  BBIIOJIHSTH
XUMHYECKUAN OKCIIEPUMEHT  (TIpeBpaIlcHuUs
OpraHWYeCKUX  BEUIECTB NPH  HATPCBAHHH,
MOJY4YCHHE OSTUJICHA W HM3Yy4eHHUE ero CBOWCTB,
KaueCTBCHHBIC PEAKIIMH Ha aJbICTHIBI, Kpaxmal,
YKCYCHYIO KHCIIOTY; JEHarypaiusi OelKOB TMpH|
HarpeBaHWM, IIBETHBIE  pEaKIUu  OCIKOB;
MIPOBOJIHTH

peakuu HOHHOTO OOMEHa, OIpeNeNsTb Cpemdy
BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMH HA
cyabgar-, kapOOHAT- U XJIOPUA-aHUOHBI, HAQ
KaTHOH aMMOHUS, PeIlaTh JKCIEPUMCHTAIHHBIC
3amauu 1o Temam "Metamel" u "Hemeramisl") B
COOTBETCTBUU c MpaBUJIaMHU TEXHHKH|
0€30TacCHOCTH TIPU OOPAIEHWN C BEIIECTBAMH U
1ab0paTOPHBIM 00OPYIOBAHUEM; TPEICTABIISITH
pe3yabTaThl  XHMHYECKOTO  OKCIEPUMEHTa B
dbopMe 3amucu ypaBHEHHMH COOTBETCTBYIOLIUX|
peakiuii U (GopMyIUpOBaTh BBIBOJBI Ha OCHOBE
ATHX PE3yJIbTATOB;

I[IP6 6 ymMerp aHAMM3UPOBATH XHMHUYECKYIO
uHpoOpMaLIMIO,  TOJIYy4aeMylo U3  pa3HbIX
MCTOYHUKOB (CpeICcTB MaccoBoil mHbopmMaiuu,
ceTh HTEpHET U apyrue);

[1P6 4 BimageTs OCHOBHBIMU METOIAMU

HAy4YHOTO MO3HAHUS BEUIECTB U XUMHUECKUX
sIBIICHUH (HaOII0/ICHUE, U3MEpPEHHUE,
HKCIEPUMEHT, MOJICTTHPOBAHHE); YMETh
MIPOBOJMTH PACUETHI 10 XUMUYECKUM (opMyIam
U YpaBHEHHSIM XUMUYECKUX PEAKIIHH C
UCIO0JIb30BaHNEM (U3NYECKUX BEITUYHH,
XapaKTEepPHU3YIOIINX BEIIECTBA C

KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa




HOpMaJbHbIE YCIOBHS) Ia30B, KOJIMYECTBA
BELIECTBA; MCI0JIb30BaTh CUCTEMHBIE
XAMUYECKUE 3HAHUS [T IPUHATHS PEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CHUTYaLUsX,
CBSA3aHHBIX C BEUIECTBAMH U UX NPUMEHEHHEM

OK 04.

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

- T'OTOBHOCTbH K CaMOpPAa3BUTHIO, CaMOCTOATCIBHOCTH n
CaMOOIIPE/IEICHUIO;
MP 03 OsnageHue  HaBblKaMH  y4eOHO-HCCIIENOBATENIbCKOH,

MPOEKTHOM U COIMAJIbHOM JEATEIIbHOCTH;

OBnajeHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMH:
JIP 07 6) coBMecTHas ACSITEIIBHOCTD:
- TOHUMAaTh ¥ UCIOJIb30BATh
WHIMBUIYIBHOW pabOTHI;

- TMPUHUAMATH I COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATh U
KOOPAMHUPOBATH JEHCTBUSI IO €€ JOCTHIKEHUIO: COCTaBIIATH ILJIaH
JNEUCTBUM, paACHpEeNeNsaTh POJH C Y4YE€TOM MHEHHH YYaCTHHKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJAMHUPOBATh U BBINOJHATH PAOOTYy B YCIOBUSAX pPEaIbHOTO,
BHUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

OCYHIECTBJIATh MO3UTHBHOE CTPATETHYECKOE TOBEACHHE B
Pa3IUYHBIX CUTYalUsIX, MPOSIBISATh TBOPUYECTBO U BOOOPAKEHUE, OBITh
VHHULIMATUBHBIM

OBinlaieHue yHUBEPCAIIBHBIMU PETYIISITUBHBIMU JEHCTBUSAMMU:

MP 02 r) npunsiTHe ceOs 1 IPYruX JIHOICH:

- IPUHUMATh MOTHUBBI M apryMEHTHl JAPYTUX JIIOACH IpU aHaIu3e
pe3ynbTaTOB AEATEIBHOCTH;

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

MPEUMYIIECTBA KOMAHAHOW U

I1P6 3 ymeTh I1aHUPOBATh U BBIIIOJIHATH
XUMHUYCCKHHA IKCIIEPUMEHT (IIPEBPAIICHUS
OpraHWYeCKUX BEIIECTB MPU HAIPEBAHUH,
MOJIy4Y€HUE 3TUJIEHA U U3YYE€HHE €ro CBOMCTB,
KaueCTBEHHBIC PEAKIINK Ha aJTbJETHIbI,
KpaxmaJl, YKCYCHYIO KHCIIOTY; ICHATypalus
OEJIKOB TIPU HArPEBaHUH, [IBETHBIC PEAKITUU
OEJIKOB; IPOBOIUTH PEAKIIUA HOHHOTO OOMEHa,
OTIPENENIATh CPely BOJHBIX PAaCTBOPOB,
KaueCTBEHHBIC PEaKIINK Ha CyJbdaT-, KapOoHaT-
U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI;

[1P6 5 peraTh 3KCIIEpUMEHTANIbHBIE 33/1a4H 110
temaM "Merambl" u "Hemeramns" B
COOTBETCTBUU C MPaBUIAMH TEXHUKHU
0€30TacCHOCTH MPU 0OPAICHUH C BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBAHNUEM; PECTABIISATh
pe3yabTaThl XUMHUYECKOTO SKCIIEPUMEHTA B
dbopMe 3arrcu ypaBHEHH COOTBETCTBYIOIIMX
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-KOHOMUYECKUX TMPOIIECCOB HAa COCTOSIHUE

HpPIpO,Z[HOfI U COITMAIIbHOM Cpeabl, OCO3HAHHC r100aJIbHOTO XapakTepa
OKOJIOTHYCCKHX HpO6J’I6M;

P66 1 chopMUpOBaTh MPEIACTABICHUSA: O
XUMHAYECKOU COCTAaBJIIONIEH
€CTECTBEHHOHAYYHOW KApTUHBI MHUpPa, POIU

XUMHHA B TIO3HAHUHU SIBICHUM npupoanl, B

(GOpMHUpPOBAHUN  MBIIUIEHUS U KYJBTYPHI




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

3¢ GEeKTUBHO JCHCTBOBATH
B UPE3BbIYaNHBIX
CUTYaIHsX

- IUIAHUPOBAHHUE M OCYLIECTBIICHUE JICUCTBUI B OKPYKAIOLIEH Cpele
Ha OCHOBE 3HAHUS LEJIEd YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA;
AKTUBHOE HEINPUATHE JECUCTBUWA, NPUHOCAIIUX BPEA OKPYKaroLIeu

cpere;

- yYMEHUE NPOrHO3MpPOBaTh HEOJArONPUSITHHIE 3KOJOTHYECKHE
IIOCJIEACTBUS IPEAIIPUHUMAEMBIX IEHCTBUH, IPEIOTBPALLATD UX;

- pacumpeHue OIIbITA JIeATEIbHOCTH JKOJIOTUYECKOU
HaIlpaBJICHHOCTH;

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

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

3aJjady = M OKOJOTMYECKH  00OCHOBAHHOTO
OTHOILLIEHHSI K CBOEMY 3J0POBBIO M NPHUPOJHOMU
cperne;

ITP6 5 ymeTs cobmtonarh npasuia
AKOJIOTUYECKHU 11€71eCO00Pa3HOTO MOBEACHUS B
OBITY M TPYIOBOM JESATEIHLHOCTH B LIEJIAX
COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOLIEH
MIPUPOIHOM CPEJIbl; YIUTHIBATh ONIACHOCTH
BOSI[@fICTBHSI Ha JXUBBIC OPraHU3Mbl
ONPCACIICHHBIX BCIICCTB, IOHUMAsA CMBICII
MoKa3aressi NpeaeIbHON JOMYCTUMOMN
KOHIOCHTpAaluK

[IK 3.1. TIpoBoauTth
OpraHU3aIMOHHO-
TEXHHYECKUE
MEPOTIPUATHS [T
obecrieueHus
71a00paTOPHOTO KOHTPOJISI
KadecTBa B 0€30MacHOCTH
CBIPBsI, TOTy(hadpuKaToB
Y TOTOBOM MPOIYKIIMU B
MpolLecce MPOU3BOACTBA
MPOJIYKTOB MUTAHUS U3
PaCTUTETBHOTO ChIPbSL.

JIP 09. 'oToBHOCTH M CLTOCOOHOCTH K 0Opa30BaHHIO, B TOM YHCIIE
caM000pa30BaHUI0, Ha MPOTSHKCHUN BCEH JKU3HH, CO3HATEITBHOE
OTHOIICHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICIITHON
npodecCHOHATBHON U 00IIECTBEHHOM IeATeTLHOCTH.

JIP 13. Oco3nanHbIN BEIOOP Oyaymiei mpodecCuu U BOZMOXKHOCTEH
peanu3anuy COOCTBEHHBIX KU3HEHHBIX TUIAHOB; OTHOIIICHHE K
npoheCcCHOHANTBHOM JIEATETLHOCTH KaK BO3MOKHOCTH y4acTHs B
peIIeHUH JIMYHBIX, 00IECTBEHHBIX, TOCYIaPCTBEHHBIX,
00IIIeHAIIMOHATILHBIX MTPOOJIEM.

MP 01. YMeHue caMoCTOSTENBHO ONPEAEIATh EIN ACATEILHOCTU U
COCTABJIATH TUTAHBI JCATEIHBHOCTH; CAMOCTOSITEILHO OCYIIIECTBIIATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JICATEIbHOCTD; UCIIOJIH30BATh BCE
BO3MOYHBIE PECYPCHI JUIsI TIOCTHKEHHUS TOCTABIICHHBIX LIeJIeH 1
pealin3alyy IJIaHOB e TEIbHOCTH; BHIOMPATh YCIEIIHbIE CTPATEeruu B
Pa3IUYHBIX CUTYaAIUAX

IT1P6 1 ChopmMupoBaHHOCTH MPEACTABICHHH O
MECTE XMMHUHU B COBPEMEHHOM HAYYHOUN KapTHUHE
MHpa; TOHUMAHUE POJTU XUMHH B
dhopMUPOBaHUH KPYro3opa U PyHKIIMOHATLHON
TPaMOTHOCTH YEJIOBEKA JJIs1 pELICHUS
MPaKTUYECKUX 3a]1a4;

[1P6 3 Biamenrie OCHOBHBIMU METOIaMU
Hay4HOI'O MO3HAHUs, UCHOJIb3yEMBIMU B XUMUU:
HaOJI0ICHHE, OMTUCaHKe, U3MEpPEHUE,
AKCIIEPUMEHT; YMEHUE 00pabaThIBaTh,
0O0BSACHATDH PE3YNIbTATHI MPOBEIACHHBIX OIMBITOB U
JIeJIaTh BBIBOJIbI; TOTOBHOCTH U CIIOCOOHOCTH
MIPUMEHATHh METO/IbI IO3HAHUS TIPU PELICHUN
MPaKTUYECKUX 33]1aY;

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

IIK 3.2. IIpoBoanTh
na00paTOpHbIE

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




MCCIIEIOBAaHUS KauyecTBa U
0€301aCHOCTH CBIPbS,
norypabpukaToB u
rOTOBOM ITPOYKLIUH B
nporecce MpOU3BOJICTBA
MPOIYKTOB MMUTAHUS U3
PaCTUTEIILHOTO CBHIPHSI.

OTHOIIICHUE K HEMIPEPHIBHOMY 00pPa30BaHUIO KK YCIOBHUIO YCIICITHON
npodeccHoOHAIBHOM 1 00IIECTBEHHOM NS TETLHOCTH.

JIP 13. Oco3HaHHbII BEIOODP Oymyieit mpodeccuu u BO3MOXHOCTEH
peanu3anuy cOOCTBEHHBIX )KU3HEHHBIX TUIAHOB; OTHOIICHHE K
npoQecCHOHATILHOM JIeATEIbHOCTH KaK BO3MOYKHOCTH Y4acTHs B
PCLICHUY JIMYHBIX, OOLICCTBEHHBIX, TOCYIaPCTBEHHBIX,
00IIeHAIMOHATIBHBIX TIPOOJIEM.

MP 03. BnaneHnue HaBbIKaMH [103HABATEIbHOMU, y4eOHO-
MCCIICIOBATEIILCKON M IPOCKTHOM JISSITEIbHOCTH, HABBIKAMHU
paspereHus mpoOiieM; CoCOOHOCTh U TOTOBHOCTb K
CaMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHHs TPAKTHYECKHX 3a/1ad,
MPUMEHEHHIO Pa3JIMYHBIX METOJIOB TIO3HAHMS. B CO3JIaHUH HOBOW 0a3bl
MaTepHaIbHOU KYJIbTYPhI, B PEIICHUH INI00ATBHBIX MPOOIIEM
YCTOWYHMBOTO Pa3BUTHUS YeIOBEYESCTBA

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

[1P6 3 Bnagenrie OCHOBHBIMU METOaMH
HAy4YHOTO TIO3HAHUS, UCTIOIH3yEMbIMHU B XUMUU:
HaOJro/IeHNe, ONIMCaHue, U3MEPEHNE,
AKCIEPUMEHT; YMEHHE 00pabaThIBaTh,
O0O0BSCHATH PE3YyNIbTATHI TIPOBEJACHHBIX OMBITOB U
JICJIaTh BBIBOJIBI; TOTOBHOCTH M CITIOCOOHOCTH
MIPUMEHSITh METO/IbI IIO3HAHUS TIPH PEIICHUN
MPAKTHUYCCKUX 337129,

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




2. CTPYKTYPA U COAEP) KAHUE YUEBHOHN JUCIIUIIJINHBI

2.1. O0beM yueOHOM TMCHUNJIMHBI M BUIbI Y4e0HOH padoThl

Bup yyeOHol padoThI

O0BeM B yacax

O06bem 00pa3oBaTeIbHOM NPOrPAMMBI JUCHHUILIHHBI 142
B T.4.

OcHOBHOE coep:kaHne 100
BT. 4.

TEOpEeTHUECKOe 00yUueHue 32
MPAKTUYECKUE 3aHATUS 20
1a00paTOpHBIC 3aHATUS 28
KOHTPOJIbHBIE pa0OThI 10
UHAUBUAYATbHBIN TPOEKT 10
IIpodeccuoHAIBHO-OPHEHTHPOBAHHOE COIEPKAHUE 42
(coepskaHune NPUKJIATHOTO MOTYJISA)

TEOpEeTHYECKOe 00yUueHre 8
PAKTUYECKUE 3aHSITHS

71a00paTOpHBIC 3aHATUS 12
WHJIMBUIYaJbHBIN TTPOCKT 22

CamocrosiTeqibHas padora

Hroroas arrecranus B popme nuddepeHInpoBaHHOTO 3a4eTa — 2 CEMECTP




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

HaumeHoBaHue Coz[e KaHHUC yqeﬁﬂoro MarTrepuaJjia (OCHOBl-loe u l'lpO(l)eCCHOHa.]'ILHO-0pHeHTHp0BaHHO€), Oo0bem ®dopmupyemble
Pa3/eioB U TeM JIadopaToOpHbIe U NMPAKTHYECKHE PA00THI, CAMOCTOSITE/IbHASI PA00Ta 00y4aIOIIMXCH, 4acoB | KOMIETEeHIHH
HMHIUBHUAYAJBHBIA NPOEKT (eciu npedycmompenbl)
1 2 3 4
OcHOBHOE coep:KaHne 100
Paznen 1. OcHOBBI CTpPOeHMS BellleCTBA 6
Tema 1.1. OcHOBHOE cOepPKAHME 4 OK 01
CrtpoeHue aToMOB TeopeTnueckoe ooyueHue 2
XUMHYCCKUX CoBpeMeHHasi MOJIENTb CTPOEHUS aToMa. DJIEKTPOHHAs! KoH(UTyparus atoMa. Kiaccudukanus XuMHYeCKUX 3JIEMEHTOB (s-, P-, 2
SJICMCHTOB U d-aemenThI). BaneHTHbIE SIeKTPOHBL. BaneHTHOCTD. DIIeKTPOHHAS MPUPO/Ia XUMHIECKOH CBSI3U. DIEKTPOOTPHIATSIHHOCT.
npyupoaa KoBaneHnTHas cBs3b, €€ Pa3HOBUIHOCTY M MEXaHU3MbI 00pa3oBaHus (0OMEHHBII U IOHOPHO-aKLENTOPHEI). VIoHHas CBS3b.
XUMHYECKOH Merannndeckas cBsi3b. BomoponHas cBsizb. MexxMonekynspHble B3auMoaeicTBus. 30Torbl, OCHOBHOE 1 BO30YXKIEHHOE
CBA3U COCTOSIHHE aTOMa, THOPHUIN3allls ATOMHBIX OpOHTAJIEH.
IIpakTHYecKHe 3aHATHS 2
Pelienne npakTHYecKUX 3aJaHiii Ha COCTaBJICHHE JIEKTPOHHO-Tpaduueckux Gopmyi anemeHToB 1-4 nepuonos. Pemenne 2
3a/1laHUI Ha UCIIONBb30BaHUE XMMHUYECKON CHMBOJIUKY M Ha3BaHUI COETMHEHUH 110 HOMEHKIIAType MEXTyHapOJAHOTO COK03a
TeOpeTH‘IeCKOﬁ nu rlpm(nazmoﬁ XUMHUHU U TPUBUAJTIBHBIX Ha3BaHUU JUJIA COCTAaBJICHUS XUMHWYCCKUX d)OpMyJ'I JABYXaTOMHBIX
COCMHEHHI (OKCHUIOB, CYIb(OUIO0B, THAPHIOB M T.I1.) U APYTHUX HEOPTraHWYCCKUX COCIMHCHHMU OTAEIbHBIX KJIACCOB.
Tema 1.2. OcHOBHOe coiep:KaHHe 2 OK 01
[epuomuueckuit TeopeTnueckoe o0yueHue OK 02
3aKOH 1 Tabnuna IIpakTHyeckHue 3aHATHSA 2
J.1. Menneneesa IIepnonuueckas cucrema xumuueckux anuemenToB .M. Menneneesa. ®@usuueckuii cmeica Ilepuonnyeckoro 3akona .M. 2
MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUUECKHUX 3JIEMEHTOB, 00pa3yeMbIX MU IMPOCTHIX U CIIOYKHBIX BEIIECTB
B COOTBETCTBHH C ITOJIOKEHHEM XMMHUYECKOro 31eMeHTa B [lepuoamueckoii cucreme. MupoBo33peHUecKoe U HaydHOE 3HAaUCHUE
[lepuonuueckoro 3akona /.M. Menneneena. [Ipornosst JI.1. MenneneeBa. OTKpBITHE HOBBIX XMMUYECKUX IEMEHTOB.
Perenue npakTUKO-OpPUEHTHPOBAHHBIX TEOPETUIECKIX 3aJaHUI Ha XapaKTEPHU3AIMI0 XUMHYIECKUX 3JIEMEHTOB
«Meranindeckue / HEeMETaLTHUECKUe CBONCTBA, 3JIEKTPOOTPHULIATEIIBHOCTh U CPOJACTBO K 3JIEKTPOHY XMMUYECKHX 3JIEMEHTOB B
COOTBETCTBHE C MX 3JIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHHUEM B IIEPHOIUIECKOM
cucteMe xuMmudeckux 3yemenToB JI.M. MenneneeBay.
Pazgen 2. XuMHnuyecKHe peaknuu 14
Tema 2.1. Tumer OCcHOBHOE coiep:KaHne 6 OK 01
XUMHYECKUAX TeopeTnueckoe o0yueHue 2
peakumii Knaccudukarus u THITB XUMIYECKIX PEAKIUi ¢ y9acTHeM HEOPTaHUIeCKUX BemecTB. KommaecTBeHHbIE OTHOIICHUS B XUMUHL. 2
OCHOBHBIE KOJTHMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUETHI 110 YPAaBHEHHSIM XHUMHUYECKUX peaknnuid. Mok Kak eInHHIa
KOJIM4ecTBa BemecTBa. MomspHas Macca. 3aKOHBI COXpaHEHHSI MacChl M SHEPTHH. 3aKOH ABOTaipo. MOISpHEIA 00beM ra30B.
OTHOCHTENbHAS TIOTHOCTH Ta30B. Peakmum KoMIUIeKkcooO0pa30BaHUs C yIaCTHEM HEOPTaHWIECKHUX BEHIecTB (Ha MpuMepe
THJIPOKCOKOMIUIEKCOB IIMHKA M AJTFOMIHUS).
IMpakTHYecKue 3aHATHS 4
CocraBieHne ypaBHEHUH Peaknii COSAMHEHNS, PA3IOKEHNS, 3aMEIICHHsI, OOMEHA. Y paBHEHUS PEaKIiid TOPEHUsI, HOHHOTO 2
o0MeHa, OKHCIIEHUS-BOCCTAHOBIICHHA. PacueT KOMM4ecTBEeHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIIHH.
Pacuer KoIMYECTBEHHBIX XapaKTEPHUCTHK MPOIYKTA PEAKIIUH COSIMHEHUS, €CIIH OJTHO U3 BEIIECTB TaHO B M30BITKE W/WIIH
COJICP KUT TIpUMecH. Pacuer MaccoBoi M 0OBEMHOM JTOJTM BBIXO/A MIPOIYKTA PEAKIUN COSTUHEHHS OT TEOPETHIECKH
BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHHH Ta30B. Pacuer Macchl (00beM, KOMMYECTBO BEIECTBA) NPOAYKTA PEAKIIH, €CITH
OJIHO U3 BEILECTB JAHO B BUJIE PACTBOPA C ONPEAEIEHHON MaCCOBOW JOJIEH paCTBOPEHHOTO BEILECTBA.
YpaBHEHHS OKHCIIEHHUA-BOCCTaHOBIEHNA. CTeneHp okuciaeHns. OKUCIUTENh U BOCCTAHOBHUTENb. OKHUCIUTENBHO- 2

BOCCTAaHOBUTCIIBHBIC PCAKIIMHU B IIPUPOAEC, MPOU3BOACTBCHHBIX IMPOOCCCAX U XKU3HCACATCIbHOCTH OPraHu3MOB. OKHCIIMTENIBHO-




BOCCTAHOBUTEINHHBIN MOTEHIIHAI cpeabl. COCTaBlIeHHE U YpaBHUBAHUE OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIHil METOIOM
AJIEKTPOHHOrO Oananca. TUIIIYHBIE HEOPTAHMYECKUE OKUCITUTEIN M BOCCTAHOBUTEIN. DIIEKTPOIU3 PACTBOPOB U PACILIABOB
COJICH.

Tema 2.2.
DNEeKTPOTUTHY €CKast
JIACCOIUALINS 1
HMOHHBIA 0OOMEH

OcHoBHOE cofiep:kaHne

TeopeTnueckoe o0yueHue

TeOpI/IH SHGKT‘pOHHTH‘IeCKOﬁ JIycconuanyy. Peakiimu noHHOTO ooMeHna. CocTaBiieHHe peaKHI/Iﬁ HOHHOIr0 0OMeHa nyTeM
COCTaBJICHH WX MOJIHBIX U COKPAIICHHBIX MOHHBIX ypaBHeHHﬁ. FHHpOJ’II/I?; coJiei. 3HaueHue TUApoJIn3a B OHONOTMYECKUX
00OMEHHBIX oponeccax. HpI/IMeHeHI/Ie TUAPOJIM3a B IPOMBIIIJIICHHOCTH.

NN O

JlaGopaTopHble 3aHITHS

JlabopatopHas pabota «Peakiuu rugponuszay. MceiaemoBanue cpesl pacTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMHU M CITA0BIMU
NPOTOJIMTAMH, M UX PEaKIUi C pacTBOPaMHU IIeJI0uM ¥ KapOoHaTta HaTpust. CocTaBieHue peakuuii THApOosIH3a CoNeHl.

N~

JlabopatopHas pabora «Peakimuu HOHHOrO oOMeHa». CocTaBICHUE PeaKIiii HOHHOrO0 0OMEHA MyTEeM COCTABJICHUS MX TOJIHBIX 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
HEOPTraHUYECKUX
BEILIECTB

OcHoBHOE COICPKAHUEC

TeopeaneCKoe oﬁyqelme

[Ipenmer HeopraHudeckoi XumMun. BzanMocssi3p Heoprannieckux Bemiects. Kitaccuukanms HEOpraHM4eCKHX BEUIECTB.
ITpocTeie u crnoxHbIe BemecTBa. OCHOBHBIE KJIACCHI CIIOMKHBIX BEIIECTB (OKCHIBI, TUIPOKCUIBI, KUCIOTHI, coiin). HomenknaTypa
1 Ha3BaHHUEC HCOPTAaHUYCCKUX BCIICCTB UCXOAA U3 UX XHUMHYECKOMN d)OpMyJ'[I)I WJIM COCTaBJICHUE XUMHUYECKOU q)OpMyJ'lbI ucxoas
13 Ha3BaHUs BEILECTBA 110 MEXIYHAPOJAHON WM TPUBHAJIBLHOM HOMEHKIIATYpe. MexXMONIeKyasIpHble B3aUMOJCHCTBUS.
Kpucramnoruapatsl. ArperaTHsle COCTOSHHUS BelecTBa. Kpucrammueckue n amopdHbIe BelecTBa. THIbI KpUCTAIUINYECKUX
penreTok (aToMHasi, MONEKy/pHas, HOHHAsL, METaJUIMYecKas). 3aBUCUMOCTh (PU3NUECKUX CBOICTB BEIIECTBA OT THIIA
KpUCTaJUINYeCKON perteTku. [Ipnunnsl MEHOrooOpasus BeniecTB. CoBpeMEHHBbIE PEICTABICHHSA O CTPOSHUH TBEPbIX, HKUAKUX
¥ ra3000pa3HbIx BeuecTB. JKukue KpucTasibl.

No|ro[ (R

HpaKaneCKne 3AHATHUSA

Pemmenue 3ama4 Ha pacueT MaccoBOW JOMH (MacChl) XUMUYECKOT'0 AJIEMEeHTa (COeTUHEHHUs) B MoJieKye (cMecH). Perenue
MPaKTHYECKUX 33aJJaHUH M0 KIIACCU(pHUKALINK, HOMEHKIIATYpE ¥ XMMUYECKUM (POpMYITaM HEOPTaHHMYECKUX BEIIECTB Pa3InIHbIX
KJIacCOB (HA3bIBATh U COCTABIATH (YOPMYJIbI XUMHUYECKUX BELIECTB, ONPEACIAThH IPUHAUISKHOCTD K Kiaccy). Vicrounnku
XUMHUYECKOi nHpopmanuu (HaydHas U yaeOHO-HaydHas JIUTEPaTypa, CPECTBA MacCOBOI HH(OpMaIuu, cetb IHTepHeT 1
apyrue). [Touck uadopmanuu 1o Ha3BaHUsIM, HICHTH(UKATOPAM, CTPYKTYPHBIM (hOpMyIiaM.

NN

OK 01
OK 02

Tema 3.2. dusuko-
XAMUYECKHUE
CBOMCTBA
HEOPTaHMYECKUX
BEIIECTB

OcHoBHOe COICPKAHUC

TeopeTnyeckoe 00yUeHHe

Meramnbl. O6mue pr3ndeckre u XUMHIECKHe CBOUCTBAa MeTaiioB. CriocoOBI OMydeHus. 3HaueHHe METaJIOB U HEMETAJLJIOB B
TIPUPOJIE U JKU3HENSITENLHOCTH YeNIOBeKa M OpraHu3MoB. Koppo3us MeTauioB: BHIBI KOPPO3UH, CIOCOOBI 3aIIUTHI METAJUIOB OT
KOPPO3UH.

=
NN

Hemeramnel. O0mmue pusnueckrue 1 XMMUYECKUE CBOMCTBA HeMeTalIoB. TunuuHble cBoiicTBa MetaioB [Y— YII rpynm.
Knaccudukanms 1 HOMEHKIATypa COSANHEHNH HeMeTa1oB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B TIPHPOJIE.

XWMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB (OKCHAOB, THAPOKCHIIOB, KHCIIOT, COJICH U JIp. ).
3aKOHOMEPHOCTH B U3MEHECHUH CBOWCTB MPOCTHIX BEIIESCTB, BOJOPOIHBIX COSTMHECHHH, BBICIINX OKCHIOB U THJIPOKCHJIOB.

IIpakTHyecKue 3aHATHUS

CocTaBneHne ypaBHEHHH XUMHYECKUX PEAKINi C yIaCTHEM ITPOCTHIX U CIOKHBIX HEOPTaHMYECKNX BEIECTB: OKCHIOB
METaJIOB, HEMETAJUIOB 1 aM()OTEPHBIX 3JIEMEHTOB; HEOPTAHMIECKHUX KUCIIOT, OCHOBAaHUH M aM(OTEPHBIX THIPOKCUIOB,
HEOpPraHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA. PelieHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUNA Ha
CBONCTBA M MOTYYEHUE HEOPTAHUYECKUX BELIECTB.

BN

JlaGopaTopHble 3aHATHS

JlabopatopHas pabora «CBOWCTBA METAIJIOB M HEMETAJLIIOB).
HccnenoBanne GU3MIECKUX M XMMHICCKUX CBOWCTB METAJNIOB M HEMETAIUIOB. PellieHre SKcIiepruMeHTaIbHbIX 33124 IO

OK 01
OK 02




CBOMCTBAM XHMHYECKHUM CBOMCTBAM METAJIJIOB K HEMCTAJIJIOB, 11O PACIIO3HABAHUIO U IMOJYYCHHUIO CO@)II/IHCHI/Iﬁ MECTAJJIOB U
HCMCTAJIJIOB.

Tema 3.3. OcHOBHOE coiepKkaHne 2 OK 01
[IpousBoacTBo IMpakTHyecKkue 3aHATHS 2 OK 02
HEOPraHU4eCKUx OOmmme mpecTaBiIeHUS O MPOMBIIUIEHHBIX CIIOCO0ax IMOMy4YeHHsT XMMHYECKUX BEllecTB (Ha IpUMepe IPOU3BOACTBA aMMHAKa, 2
BEIIECTB. 3HAYCHHE CEpHOM KUCIOTHI). UepHas ¥ LBeTHas MeTayuTyprus. [IpakTudeckoe MpuMeHEHHe 3JIEKTPOIN3a TS MOIyIEeHUs MIETOYHBIX
1 IpUMCHCHUEC B MIEJTOYHO3EMENIHLHBIX METAIIOB U antoMUHUs. CTEKIIO U CHIIMKAaTHas MPOMBIIIJICHHOCTb. Hp06neMa OTXOJZI0B Y ITOOOYHBIX
6HTy " Ha IIPOJYKTOB.
NpOU3BOACTBC Pemienue npakTUKO-OpUEHTUPOBAHHBIX 33JaHUI O POJIM HEOPTaHMUECKON XUMUM B Pa3BUTHH MEIUIMHBL, CO3/JaHUH HOBBIX
MaTepHaoB (B CTPOUTENBCTBE U JIP. OTPACISX IPOMBIIIIEHHOCTH), HOBBIX HCTOYHUKOB HEPTHH (AJIbTEPHATHBHBIC HCTOYHUKU
SHEPI'HH) B PEIICHUU TPOOJIEM YKOJIOTHYESCKOMN, SHEPTETHICCKOMN M MUIIEBON O€30MaCHOCTH.
KonTpoasnas CBoiicTBa HEOPraHUYECKHUX BEILIECTB. 2
padora 2
Pa3nen 4 KuHeTnyeckue U TepMOIMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKUX peaKkIuii 14 OK 01
Tema 4.1. OcHOBHOE cofiep:KaHne 6 OK 02
Kunernueckue TeopeTnueckoe ooyueHue 2
3aKOHOMCPHOCTH Xumndeckue peakimu. Kiaccudukanus XuMHUYECKUX peakiui: 1o Gpa3oBoMy cocTaBy (TOMOTreHHbIE U FeTepOreHHbIE), 10 2
MPOTCKaHMA HCIIONIB30BAHMIO KaTanu3aTopa (KaTtamuTiHdeckre U Hekatamutuaeckie). CKOpOCTh PEakKIlii, €€ 3aBUCUMOCTh OT Pa3IHYHbIX
XUMHUYECKUX (aKTOpOB: IPUPOBI pearnpyIOIIUX BElIECTB, KOHIEHTPAIIMH PEarupykoIInX BelecTB, TemMnepaTtypsl (npasuio Bant-I'odda),
peaxuui IUIOIIAIM PEAKLIMOHHOM ITOBEPXHOCTH, HAJIMYUS KaTanu3aTopa. Posb katanu3atopos B IPUPOJE U IPOMBIIIEHHOM
MPOU3BOACTBE. DHEPIrys aKTUBAIMU. AKTUBMPOBaHHBIN KoMIuteke. KaTanu3aTops! u katanu3. Ponb katanuzatopos B mpupoe
U IPOMBIIIUIEHHOM TPOU3BOICTBE.
JlaGopaTopHble 3aHIATHS 4
JlaGopatopHas pabota «OnpezneneHue 3aBUCHMOCTH CKOPOCTH PEAaKIMU OT KOHLCHTPALMH PEarupyronX BEeEecTBy. 4
HccenenoBanne 3aBUCHMOCTH CKOPOCTH PEAKIMH OT KOHLEHTpaluu. OnpeneseHre KOHCTaHThl CKOPOCTH PEaKIUU rpaguueckum
METOZIOM. Perienue npakTHKo-OpUeHTHPOBAHHBIX 3aJaHUH Ha aHANN3 (PaKTOpPOB, BIUAIOLIMX Ha N3MEHEHHE CKOPOCTH
XUMHUYECKON pEeaKIIvu.
Tema 4.2. OcHOBHOE cofep:KaHue 6 OK 01
Tepmonnnamuueckue | Teoperuueckoe o0yueHue 2 OK 02
3aKOHOMEPHOCTH Knaccudukanms XuMHYECKUX peakIyii: 1Mo TeoBoMy 3P dekTy (IK30TepMUIecKre, SJHA0TEPMUYUECKHE), IO 00PaTUMOCTH 2
MIPOTEKaHUsA (oOpatumeble U HeoOpaTumbie). TermtoBbie PPEKTh XUMUUECKHUX peakipii. TepMmoxumuueckue ypaBHeHus. OOpaTHMOCTb
XUMHYCCKUX peakuii. XMMHYeCKOe PaBHOBECHE M €TI0 CMELIECHHE MO AeHCTBHEM Pa3INYHBIX (AKTOPOB (KOHIEHTPALMS PEareHTOB MK
peakIuii. MIPOAYKTOB PEaKIUH, JaBJICHUE, TEMIIEpaTypa) AJsl CO3/IaHMs ONTUMAJIBHBIX YCIOBHI MPOTEKAHUSI XUMUYECKUX TPOLIECCOB.
PaBHoBecue [onsiTHe 006 >HTANBIHN U SHTpoUHU. DHeprus [ nboca. 3akon ['ecca u cneacTBus U3 Hero. Poib cMemeHnst paBHOBECHS B
XUMHUIECKUX TEXHOJIOI'MYECKUX MpolIeccax.
peakumii IIpakTHyecKue 3aHATHS 2
[pusimn Jle [atense. Brusane pa3nudHex GaKTOPOB HA N3MEHEHHE PAaBHOBECHS XUMHYECKUX PEAKIMiA. Macc M KOHCTaHTa 2
XUMHMYECKOTO paBHOBeCHs. PacueTsl paBHOBECHBIX KOHIIEHTPALMI PEarNpYIOIINX BEMIECTB U MPOAYKTOB peakuuil. PacyeTsl
TeroBoro 3¢ ¢ekra peakuuy. Pemenne npakTHKO-OpHEHTUPOBAHHBIX 3alaHUi Ha TpuMeHeHue npuHnuna Jle-Illatense ams
HaXO0X/ICHWS HAlPABJICHHUS CMEIIEHNS pAaBHOBECHS] XMMUYECKOH PEaKIK 1 aHAJIN3 (haKTOPOB, BIMSIOIIMX HAa CMEIICHHE
XUMHYECKOTO PABHOBECHS.
JlaGopaTopHble 3aHATHS 2
JlabopaTopHast paboTa «/3ydeHne BIUSHUS Pa3INIHbIX (aKTOPOB HA CMELIEHHE XUMHIECKOT0 PABHOBECHS. 2
HccnenoBanve BIUSHUS U3MEHEHUS KOHIIEHTPALUHU BEIECTB, PEAKIIMU CPENBI U TEMIIEPATYPHI HA CMEIEHHE XUMUYECKOTO
paBHOBecHs. CpaBHEHHE OyYEHHBIX PE3YIBTATOB C TEOPETHIECKH TPOTHO3MPYEMBIMU Ha 0cHOBE MpuHIMNa Jle [[aTense.
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 cucremsl. MctinaHbIe pacTBopbl. PacTBopeHue Kak (M3UKO-XHMMHUYECKHH TpoLiecc. 2 OK 07
(axTopHI NX PactBopsl. Crioco0Bb!I IpUTOTOBIIEHHST pacTBOpOB. PacTBOprMOCTh. MaccoBast 10715l pacTBOPEHHOT O BemecTsa. [IpenensHo
YCTOWYHBOCTH JIOITYCTUMbIe KOHLIEHTPALIK M UX UCIIOJIb30BAaHHE B OLIEHKE IKOJIOrnueckoi OesonacHoctr. Kiaccudukanums 1ucrepcHbIX
cucteM 1o coctaBy. CTpoeHue U (pakTopbl YCTOWYMBOCTH ANCIEPCHBIX CHCTeM. PacriosHaBaHNE HCTUHHBIX PacTBOPOB,
KOJUIOMJIHBIX PacTBOPOB U IpydoaucriepcHbIx cucteM. CTpoeHne Muneisl. PaccenBanue cBeta npyu NpOXOKIEHUH CBETOBOTO
My4YKa Yepe3 ONTHUECKH HeoaHOpoaHyio cpeny (3dhdexra Tunaans).
IIpakTHYecKHe 3aHIATHS 2
Pemenue 3a1au Ha NPUTOTOBIIEHUE PACTBOPOB. 2
Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUH Ha JHUCIIEPCHBIE CHCTEMBI, UCTIONb3yeMbIe B OBITOBOW 1
NPOU3BOJICTBEHHOM AEATEIBHOCTH YEJIOBEKA, C MO3HINIA IKOJIOTHYECKOH 0€30ITacCHOCTH MOCIIEICTBUI 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), OIIPE/IeTICHUE
CHUCTEM JJIsl X Cpeabl BOOHBIX PAaCTBOPOB.
H/ICHTHQHUKATIH JlabopatopHas pabota «lccneqoBanue TUCIEPCHBIX CHCTEMY. 2
ITpuroToBieHne U U3y4eHHE CBOUCTB AUCIEPCHBIX CHCTEM Pa3HbIX BHIIOB: CYyCIEH3UH, YMYJIbCUH, KOIJIOUAHOTO pacTBOpa.
CpaBHeHI/Ie CBOMCTB MCTUHHBIX U KOJIJIOMJHBIX paCTBOPOB, BEIABJICHHEC OCHOBHBIX pa3m/1qm71 MCKIY 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 opranndeckon XUMuUK. B3auMOoCBsA3b HEOPTAaHUYECKUX M OPIraHMYIECKHUX BEIECTB. XUMHYECKOE CTPOECHHE KaK 2
HOMEHKIATYpa TMOPS/IOK COC/TMHEHHs ATOMOB B MOJICKYJI€ COIIIACHO HX BAIICHTHOCTH. OCHOBHBICVHOJIO)KGHI/I}I TEOPUH XUMHYECKOTO CTPOCHHS
opranmueckux coeauHeHnit A.M. ByriepoBa. YTiaepoaHblil ckeneT opraHMdecKorl MOJIEKYIIbl. MONeKyIspHbIE U CTPYKTYpHBIE
OpraHMCCKIX (pa3BepHYyTHIE, COKpAIEHHbIE) XMMHUUECKHE (hOPMYIIBL. 3aBHCHMOCTH CBOHCTB BEIIECTB OT XMMHYECKOrO CTPOSHHS MOTEKYIL.
BEILIECTB Wzomepust u uzoMepsl (CTpYKTYpHasi, TeoMeTprudeckas (Iuc-Tpanc-uzomepst). KpatHocts xummdeckoit cs3u. [lonsatue o
¢dbyHKIMoHanbpHOU Tpyme. [IpuHIUIbl Knaccudukayy opraHnIecKix coeMHeHnH. Mex1yHapoiHass HOMEHKIIAaTypa 1
MIPUHIIIIE] HOMEHKIIATYPbl OPTAaHUYECKUX COCTMHEHUH.
IIpakTHyecKkHe 3aHATHSA 2
Homenkmatypa opraHM4ecKiX COeINHEHUHA OTACTBHBIX KIIACCOB (HACHIIIEHHBIE, HEHACKHIIIIEHHBIE H apPOMATHIECKHE 2
YIIIEBOJIOPO/IBI, CITUPTHI, (DEHOIIBI, alIbJAETU/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U /p.) COCTaBJIeHHE TOIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (DOPMYIT OPIraHUYECKHUX BEIIECCTB OTACIBHBIX KJIACCOB, HCIONB3Ys UX HAa3BaHUS MO CUCTEMATUIECKOM
HOMeHKJIaType. Pacdyersl mpocreiiineii popMyIIbl OpraHMYeCKON MOJIEKYIIbI, HCXO/ U3 JIEMEHTHOIO cocTaBa (B %).
Tema 6.2. CsoiicTBa OCcHOBHOE coep:KaHne 12
OpTraHUIECKUX TeopeTnyeckoe 00y4eHHne 8 OK 01
COEIVHEHUI OM3UKO-XUMHUYECKUE CBOMCTBA OPTaHUUECKUX COSAMHEHUH OTIEIBHBIX KJIACCOB (OCOOCHHOCTH KITaCCU(UKAIINH U OK 02
HOMEHKJIATYPHI BHYTPH KJIacca; TOMOJIOTHIECKHN psi v o01mas GopMyna; n3oMepusi; pU3ndecKre CBONCTBA; XUMIUECKHE
CBOMCTBA; CIIOCOOBI MOTYUEHH):
— TIpe/ieNbHBIE YIIIEBOMOPOIBL. [ 'opeHre MeTaHa KaK OJFH N3 OCHOBHBIX MICTOYHHKOB TETIIa B IIPOMBIIUICHHOCTH U OBITY. 2
CBoiicTBa IPUPOIHBIX YTIEBOJIOPOIOB, HAXOXKICHHE B TIPUPOJIC M MPHMEHEHHE AJIKAHOB;
— HeTlpeJeNTbHbIE ¥ apOMaTHYECKHEe YrIIeBONOpobsl. [lommmepr3anys 3TiiieHa Kak OCHOBHOE HATIPABIICHHE €r0 HCIOIh30BAHNS. 2
l'openne anermieHa Kak HICTOYHUK BBICOKOTEMITEPATYPHOT'O INTAMEHH JIJIsl CBAPKU M PE3KH METAJLIOB;
— KHCIIOpOJICO/IEp KAIINE COSANHEHNS (CIIUPTHI U ITPOCThIE 3(UPHI, (PEHOIBI, ATBAECIUABI U KETOHBI, KApOOHOBBIE KUCIOTHI M UX 2

HpOI/IBBO,IlHBIe). HpaKTI/I‘IeCKOC MPUMCHCHUC STWICHIJIUKOJIA, TTIMIICPUHA, (1)€HOJ'Ia. HpI/IMCHCHI/IC q)OpMaHL)ICFI/IL[a,
alcTaJIbaCrujaa, yKCYCHOﬁ KHCIOTHI. MBlIa KaK COJIH BBICIIHX Kap6OHOBBIX KHCIIOT. MOK)HII/IC CBOICTBa MBIJIA,




-a30TCOACPKAINC COCANHCHU (aMI/IHLI 1 aMHHOKHUCIIOTHI, 6€J'IKI/I).
Knaccmblzncaum M1 0COOEHHOCTHU OPraHn4YCCKuxX peaKHHﬁ. PeaKHI/IOHHHe LCHTPHI. PaﬂI/IKaHH. HepBOHa‘IaJ’ILHLIe IIOHATHA O
TUIIAX U MEXaHU3MaX OPraHu4YCCKUX ’peaKHHﬁ.

IMpakTHyeckue 3aHATHS 2
Pemenue nenouex npeppalieHuil Ha TeHETUYECKYIO CBSI3b MEXKAY KJIACCAMH OPTaHUYECKUX COSANHEHHUM C COCTaBICHUEM 2
HAa3BaHUI OPraHNYECKUX COCTUHEHUI 10 TPUBUAIBHOM MM MEXTyHapOIHOW CCTeMaTHYeCKOH HOMEHKNaType. Pemenne
pAacuUeTHBIX 3a]a4 IO YPaBHEHMSIM PEAKIMI C yUaCTHEM OPraHMYECKUX BEIECTB.
JlaGopaTopHble 3aHITHS 2
JlabopatopHas padota «[loxyueHne 3THIeHa 1 NU3y4eHHE ero CBOMCTBY. [loydenne sTrneHa n3 aTaHolna B 1a00paTOpUH U 2
u3y4deHue ero PU3NUECKUX U XUMHIECKHX cBOHMCTB. CocTaBlieHNE peaKLUi IPUCOETMHEHHS U OKHCIICHHSI 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 yrieooB. OKHCIIEHHE YTIIEBOIOB — HCTOUHHK SHEPTUH OK 02
KHU3HEJEATEIIbHOCTH JKHMBBIX Opranu3MoB. O0JIacTH MPUMEHEHUS] aMUHOKHCIIOT. [IpeBpaiienns: 0ekoB MUK B oprann3me. buonornyeckne 2
YyeJIOBEKa. ¢ynkmn OenkoB. bruonoruueckue GyHKIMU KUPOB. Pollb OpraHNuecKoil XMMUK B PEIIEHUH MTPpo0ieM MHUIIeBOH 0e30MacHOCTH.
IIponsBoncTeo u HyknenHoBbIe KHCIOTHI: COCTaB U cTpoeHue. CtpoeHue HykieoTunoB. Cocta HykiaenHoBbIX kucinot (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 Ipou3BoAcTBa. [Ipumenenue stmiieHa. IIpou3BoACTBO U IPUMEHEHUE KaydyKa U PE3HHBI.
MNPOMBITITICHHOCTH CuHTeTHYeCKrEe U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOECHHUE, cBoMcTBa. [IpakTHueckoe ucnoap30BaHue BOJOKOH. CHHTETHYECKHE
IUICHKH: U30JIALKS U1 TPOBOJOB, MEMOpPaHbI /IS OIIPECHEHUsI BOABIL, 3aLUTHBIC [UICHKHU U1 aBTOMOOMIIEH, IIIacThIpH,
XUpypPrudecKue noBsA3Kku. HoBbIe TEXHOIOIMH JAIbHEUIIIETO COBEPIIEHCTBOBAHMS IIOTMMEPHBIX MaTepuaoB. Poib
OpraHMYeCKOH XMMHH B PEIICHUH IIPOOJIEM YHEPreTHYECKO OE30I1aCHOCTH, B PA3BUTHUH MEAULIMHBL, CO3IAHUH HOBBIX
MaTEpUaJIOB, HOBBIX HCTOYHUKOB SHEPTUH (AJIbTEPHATUBHBIC MICTOUHUKH SHEPIHH).
IIpakTHYecKHe 3aHATHSA 2
Pemienue nMpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUH 110 COCTABJIEHUIO XUMUYECKUX PEAKIUNA, OTPAKAIOIMINX XUMHUUIECKYIO 2
aKTMBHOCTb OPraHWYECKUX COCIMHEHUN B pa3MYHBIX cpefax (IPUPOIHbIX, OMONIOTMYECKUX, TEXHOTEHHBIX).
KonTtponbnasn CTpyKTypa H CBOIiCTBa OPraHNYeCKHUX BeLeCTB. 2
padora 5
Pazgea 7. KauecTBeHHbIe peakii 00HAPYKeHHUs] HCOPTAaHMYEeCKUX U OPraHMYeCKHX BelllecTB 12
Tema 7.1. OcHOBHOe cofiepKaHHe 6 OK 01
OObHapyxeHue IIpakTHyecKHe 3aHATHSA 2 OK 02
HEOPraHM4ICCKuX KauecTBeHHbIE XUMUUECKIE PEAKIINH, XapaKTEPHBIE Il OOHAPYKEHUsI HEOPTAaHNYECKUX BEIIECTB (KATHOHOB W AHHOHOB). 2
KaTHOHOB H CocraBneHue ypaBHEHHI peakiuii oOHapyx eHust KaTHOHOB [—VI rpymn u aHMOHOB, B T.4. B MOJIEKYJISIPHOIN U HOHHOH (opMax.
AHHOHOB Peakuuu oOHapyKEHUs HEOPTaHMYECKUX BEIICCTB B pPealibHbIX 00BEKTaX OKPYKAIOIIEH CPEIbL.
JlaGopaTopHble 3aHIATHS 4
OOHapyXxeHHe HEOPraHMYECKUX BeIIecTB (KaTHOHOB [—VI rpynm nim aHMOHOB) C HCIONB30BaHNEM KaueCTBEHHBIX 4
AHAJIUTUYECKUX PEAKLMIL.
1. JIabopatopHas pabora « AHAIUTHYECKHE PeaKInu KaTHOHOB [—VI rpymmy.
[IpoBenenmne ka4eCTBEHHBIX PEaKINii, HCIIOIb3yEMbIX JUISI OOHAPYKEHNS KAaTHOHOB | TpymIs! (Kamust, HaTpus,
Maraus1, aMMoHus), 11 rpymmer Ha mpumepe Gapwust, 111 rpynme! — cBuHIA, [V Tpynme! — anroMHAHUS,
V rpymmst — xenesa (11 u III), VI rpynmet — Hukens. Onucanne HaOMIOIaeMBIX SBJICHHH U COCTABICHIE XUMHYECKUX PEaKITHH.
2. JIaboparopHas pabora « AHATHTHYECKIE PEAKIINN AaHHOHOBY.
[IpoBenenmne kauecTBEHHBIX peaknii, CIIOIb3yEMbIX U OOHAPYKEHHUSI aHUOHOB: KapOoHaTa, ¢ocdara, cynbdara, cynpdua,
HUTpaTa, XJopuaa u ap. Onucanne HaOIr0IaeMbIX SIBICHUH U COCTABJICHUE XUMHUUECKUX PEAKIIHH.
Tema 7.2. OcHOBHOE coiepKAHME 6
OOHapyxeHHue IIpakTyecKue 3aHITUS 2 OK 01




OpPTraHUYECKUX KauecTBeHHBIC XUMUYECKHIE PEAKIINHI, XapaKTEPHBIC T 00HAPYKEHHUS OTACITBHBIX KIIACCOB OPTaHUICCKUX COCTUHCHUN: 2 OK 02
BEIIECTB (heHONOB, aNBACTHIOB, KpaxMalia, YKCYCHOH KHCIIOThI, aAMHHOKHCIIOT U JIp. [leHaTypanus OenKoB py HarpeBaHUH, [IBETHEIC
OTJENTEHBIX KIIACCOB peaximu 6eakoB. CocTaBiicHHE KAUeCTBCHHBIX peakImii 00HAPYKEHHS OPTaHUYECKHUX COCTMHCHUH OTICIBHBIX KIIACCOB
C HCIIOJIb30BAaHUEM JlabopaTopHble 3aHATHS 4
Ka4eCTBEHHBIX OOHapy)xeHHe OpTraHUYECKUX COCMHEHHH OTJIEJIbHBIX KJIACCOB. 4
peakuuit 1.JIabopaTopHast paboTa «KadecTBeHHbIE peakIMy Ha OTIeNbHBIE KJIacChl OPraHMYECKUX BEIECTBY.
[IpoBeneHue KaUECTBEHHBIX PEAKIIHIA, UCITOIB3YEMbIX JII OOHAPYKEHUS OPTaHHMYCCKHUX BEIICCTB Pa3IMYHBIX KIaCCOB:
(heHOIOB, aNBACTHIOB, KpaxMalia, YKCYCHOH KHCIIOThI, aMHHOKHCIIOT, OCIKOB U Jip. OmucaHue HAOMI0AaeMbIX SBICHHNA U
COCTABJICHHE XUMHYCCKUX PCAKIIUI H/VITH CXCM.
2. JlaboparopHas pabora «KadecTBeHHBII aHATN3 OPTaHMYCCKUX COSIMUHEHIH 1O () YHKIIMOHATIHHBIM TPYIIIaM.
IIpoBeneHue KaUECTBEHHBIX PEAKIIHA, UCITONB3YEMBbIX JJIsl PACIIO3HABAHHS OPIraHUYECKUX BEIIECTB OTACTBHBIX
KJIACCOB IO (DYHKI[MOHAJIBHBIM TPYIIIaM: Ha PUMEPE aMUHOKHUCIIOT U KapOOHOBBIX KUCIIOT, CIIUPTOB U (DEHOJIOB,
QJIBJICTUJIOB M KeTOHOB. OnicaHne HAOMI0aeMbIX SIBJICHUM U COCTABJICHHE XUMHUYECKUX PEAKIIMH W/HIIH CXEM.
IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE COePKaHUe (ColepKaHNe MPHKJIATHOTO MOIYJIs) 42
Pa3nen 8. Xumusi B ObITY M IPOM3BOICTBEHHOM J1eITEJIbHOCTH 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 MIPOU3BOJICTBEHHOM JEATENBbHOCTH YEJIOBEKA, CBA3aHHAs C 6 OK 07
ACATENBHOCTH nepepaboTKOMN BELIECTB; MOUCK M aHAJIM3 XUMHUUECKOH NH(OPMAIIMU U3 Pa3IMYHBIX HCTOYHUKOB (Hay4dHas M y4eOHO-Hay4YHas [K 3.1
YEII0BEKa JUTepaTypa, CpeAcTBa MaccoBoi uHpopmanuy, ceth MHTepHeT n npyrue). Kelicel (¢ yuerom Oynymiei npoeccuoHambHOM
JeSITEeIHPHOCTH ) Ha aHaJIN3 HH(OPMAIMH O TPOM3BOJCTBEHHOMN JCATEIILHOCTH YelIOBEKa, CBSI3aHHOM ¢ TIepepabOTKOM U
MIOJIyYeHUEM BEIIIECTB, a TAKKE C IKOJIOTMYECKOH 0€30MacHOCThIO.
3amuTa keiica: IIpencraBiieHre pe3yinbTaTOB PelIeHUs KEHCOB (BBICTYIICHHUE C MPE3CHTALIMCH )
Paznen 9. HccaenoBanne H XUMHYECKHI aHAJIN3 00beKTOB OHoCh ephl 36
Tema 9.1. OcHOBHOE coiep:KaHne 8 OK 01
OCHOBBI JlaGopaTopHble 3aHATHS 2 K 3.1
71a60paTOpHOH JlabopaTopHast pabora «OCHOBBI 1a00PATOPHON MPAKTUKNY. 2
MIPAKTUKU B JlaGopatopHas mocyaa u XuMU4ecKue peakTuBbl. OCHOBHBIE JIabopaTopHble oneparuu. JlabopatopHOe
npoeCcCHOHATHHBIX obopymoBanne. TexHuka 6€30MaCHOCTH U MpaBmiIa paboThI (MOBEAEHNs) B 1a00paTOPHH.
nabopaTopusx IIpakTHyecKue 3aHATHUS 6
BelimosHeHHE THITOBBIX PacyeToB MO TEMATHKE SKCIIEPUMEHTA (BBIXOJ] IPOAYKTA PEAKIMU, Macca HABECKH, 00beM 6
pacTBOpUTENS).
O06paboTKa JaHHBIX, AaHAJIU3 U OLIEHKA UX TOCTOBEPHOCTHU (BBIYHCIEHUE CPEIHETO 3HAYCHHUS IKCIIEPUMEHTAIBHBIX JaHHBIX,
TIOTPEITHOCTH).
IIpencraBieHNe pe3yIbTATOB KCIIEPUMEHTA B Pa3IM4HOM (hopMme (Tabmmia, rpaduK, OTYET, TOKIIAJ, IPE3EHTAINs).
Tema 9.2. OcHOBHOE coep:KaHne 6
XUMUYCCKHIA TeopeTnyeckoe 00y4eHHne 2 OK 01
aHaJM3 IpoO BOJBI Knaccudukarust mpo6 BoAbI 110 BUAY ¥ HA3HAYCHHUIO, HCXOIS U3 €€ XUMUUECKOro cocTaBa. OpraHolenTHIeckue CBONCTBA 2 OK 02
(3amax, Mpo3pavHOCTh, IBETHOCTb, MYTHOCTH) BOJBI. KHCIIOTHOCTE ¥ MIETTOYHOCTH BOABL. pPH Cpesl M METOBI €€ OmpeIeIeHus. OK 07
JKectkocTh BozbI 1 METOMEI ee ompeneneHns. CyIHOCTh METOAa TUTPOBaHMU. BHUIBI 5KeCTKOCTH BOIBI (BpEMEHHAS 1 MK 3.1
mocTostHHAas ). JKecTKOCTh BOIBI KaK IMPUYMHA BEIMTAICHAS OCAIKOB MM 00pa30BaHUS CONCOTIONKECHUH, IMEIOIINX MECTO B OBITY
1 Ha nipou3BozicTBe. CocTaB CONEH, BRI3BIBAIOMIAX KECTKOCTh BOJBI. XMMHUYECKHE TPOIIECCHI, YCTPAHSIONINE KECTKOCTh BOJIBL.
YpaBHEHUS XUMHUYECKHUX PEaKIHid, WIDTFOCTPHPYIOIINX MPOLIECCHI, MPOUCXOISIINE TIPH YCTPAHSHUH JKECTKOCTH.
YcrpaHeHre BpeMEHHOM JKeCTKOCTH OBITOBBIMH M XUMHUYECKHMH crtoco0amu. CriocoObl yCTpaHESHHS MTOCTOSTHHOM KECTKOCTH.
IIpakTHYecKHe 3aHA THSA 2
CriocoOBI BEIpaKEHHUS KOHIICHTPAIIUN PACTBOPOB: MAcCOBast IOl PACTBOPEHHOI'O BEIIECTBA, MOJISIpHAS M MOJISUTEHAS 2
KOHIIEHTpanuu. TUTp pacTBopa. Pemenne mpakTHKO-OPUCHTUPOBAHHBIX TEOPETHYECKUX 3aIJaHUI Ha pacyeT KOHIICHTPAITIA
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 ((OHpe)lCHCHI/IC JKCCTKOCTH BOJBI U CIIOCOOEI ee YCTpaHCHUD.

Croco0bI YCTpaHCHU BCEX BUAOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa coleit xxecTKocTU. Pemenue 3KCH€pHMeHTaJ'IBHOI>i
3aJa4uu Ha BBISIBJICHHUC BpCMCHHOﬁ M IIOCTOSIHHOM KE€CTKOCTH BOJBbI. OIICHKa BEPOATHOCTHU YCTPAHCHU BCEX BUIOB )KCCTKOCTH B
JOMAIIHUX YCJIOBUAX.

Tema 9.3.
XUMUYECKHI
KOHTPOJIb Ka4eCTBa
MIPOAYKTOB MTUTAHUS

OcHOBHOE cofiep:kaHne

TeopeTnueckoe o0yueHue

KadecTBeHHBIN XMMUYECKUI COCTaB IMPOAYKTOB IMUTAHUA. BeHIeCTBa, q)anbcn(bnunpy}onme MOPOAYKTHI MUTAaHUsA, U BCIIECCTBA,
3arpsA3HAIOMINEC MMPOAYKTHI ITUTAHUS. Or[pez[eneHHe 3arpsA3HAIOMINX XUMUYCCKUX BCIIECTB B MPOAYKTAX IMUTAHUA, OIIPCACIICHUC
BCIICCTB, HC 3asBJICHHBIX B COCTABC MPOAYKTOB IMUTAHUA.

NN O

HpaKTl/I‘IECKI/Ie 3aHATHUSA

OpFaHI/I‘IeCKI/Ie 1 HCOPraHMYCCKNE BCIIECTBA, BXOAAIINE B COCTAB MPOAYKTOB IMTUTAHUA. Onpe;[eneHI/Ie cocCraBa 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 ot CyTO‘IHOﬁ HOPMbI MAaKpO 1 MUKPO3JIEMEHTOB B YKa3aHHOM 6J'IIO}1€.

Pemienne IMPAKTUKO-OPUECHTUPOBAHHELIX 3a1a4 110 KyJ'IPIHapHOﬁ TEMATHUKE PA3JIMYHEIX THIIOB.

JlaGopaTopHble 3aHITHS

HccnenmoBanne XHMUYECKOTO COCTaBa MPOIYKTOB MHUTAHHSL.

JlabopatopHasi paboTa Ha BBIOOD:

1. Jlaboparopnast pabora «OOHapyKeHHE HUTPATOB B MPOIYKTaX MUTAHUS.

HccnemoBanne MaTepHaioB MOTYKOIHYECTBEHHBIM METOIOM OMpPEeICHHsT HUTPATOB C MCIIOIb30BaAHHEM
nudeHnIaMrHa (KOPHEIJIOAbI OBOIIEH, JINCThSI U KOYEPBDKKA KaIyCThI, IUIO/IbI (PPYKTOB). AHAIIU3 YPOBHS
3arpsA3HEHU HUTPATaMH 110 MHTCHCUBHOCTU OKpAalIMBaHUS POAYKTOB PEAKIIUHU.

2. Jlabopatopnas pabora «VccinenoBaHne NPOAYKTOB MUTAHKS HA HATMYINC YTIICBOJOBY.

HccienoBanue MOJIOYHBIX IPOAYKTOB HA HANMYKE Kpaxmana. VccieoBaHne IpoyKTOB HAa HATMYUE TIIFOKO3bI

OK 01
OK 02
OK 07
K 3.1

Tema 9.4,
XUMUYeCKHit
aHanu3 npood
ITOYBEI

OcHoBHOe COoICPKAHUC

TeopeTnyeckoe 00yYeHHe

Kraccudukanus mo4s 1o Buay 1 Ha3HAUSHUIO, HCXOASA U3 XUMHYECKOro cocTasa. VneHTudukaiys npo0sl MOYBHI 10 ee
XMMHUYECKOMY COCTaBY, ONMCAHUE BO3MOXKHOCTEHN €€ MpUMeHeHHs. TpeboBaHus K Ka4eCTBY ITOYBbI Pa3IMYHOTO HA3HAUCHUS.
Omcanne 0coOEHHOCTEH HCIIOIb30BAHMS IT0YB B 3aBHCHMOCTH OT THIIOB, CIIOCOOBI YITyUIIEHHUs KauecTBa I0YB B 3aBHCHMOCTH
oT Ha3HaueHus. O0JIaCTH UCHIONB30BAHUS OPTaHUYECKUX YAOOPEHHH B 3aBUCUMOCTH OT KaueCTBEHHOIO cocTaBa. OnucaHue
OpraHMYecKHX yI0OpeHHH U UX NPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa ITOYBHI U €€ Pa3HOBHAHOCTH.

NN O

l'[palcTn'{ecmle SAHATHUA

Ob6nactu Ha3HaueHUs (IPUMEHEHHS) TIOUBBI, HCXO/S N3 Ka4eCTBEHHOT O U KOJTMUECTBEHHOT 0 COCTaBa. AHAJIN3

HOPMATHBHOU JOKYMEHTAINH. POJh HEOPraHMYECKUX BEIIECTB B KAUECTBE MUHEPAIBHBIX YIOOPEHHUH, yIydIInTeNei MOYBHI.
CocraB MUHEpAIBHBIX YIOOPEHUH U UX IPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIAHOCTH.

BsanmocBs3b cocTaBa yaoOpeHuid U X BIUSHUS HAa BEreTaTUBHBIC CBOMCTBA M IUIOJAOHOIICHUE PACTCHUIA.

JlaGopaTopHble 3aHATHS

HccnenoBanrne XUMHIECKOTO COCTaBa MPOO MOYBHI.

JlabopaTopHast pabora «Onpenenexue pH BOIHO# BBITSHKKU MOYBBI, €€ KUCIOTHOCTH U IIETOYHOCTID).
HccnenoBanue BOAHBIX BBITSHKEK 00PA3II0B FOTOBBIX MOYBEHHBIX CMeCel (1Sl pa3HbIX TUIIOB PACTEHUH).
Omnpenenenne pH MO4YBBI ¢ UCHONB30BAHUEM UHIMKATOPOB. OIEHKA TUIIOB MOYB B MPEACTABICHHBIX 00pa3iax
(cubHOKHCIAsI, KUCTIas, ClaboOKuCIas, HeWTpaJlbHas, IIeJI0IHas).

OK 01
OK 02
OK 07
K 3.1

Tema 9.5.
HccnenoBanune
00BEKTOB
6rocheps

OcHoOBHoOE coiepkaHmne

TeopeTnueckoe o0yueHue

Y4eOHO-HCCIIeI0BaTENECKUN TIPOSKT B 00JIACTH MCCIeNoBaHuA 00BeKkTOB Onochepsl. O030p TeM y4eOHO-HCCIeI0BATEbCKAX
MIPOEKTOB. AJITOPUTM BBITIONHEHHUS MpoekTa. OnpesenieHne npodiaeMbl UcciieAoBaHnsl. MeToabl IoNCKa, aHaiu3a U 00padoTKH
nH(pOpMAaNNK 0 MPOEKTE B Pa3IUYHBIX MCTOYHHKAX

IIpakTHyeckue 3aHATHS

O6ocHoBaHUE AKTYaJIbHOCTH BBI6paHHOI71 TeMEL. BoIsiBIIeHHE HpO6J’ICMLI HUCCIICAOBAHMA. BBI60p 00BEKTOB U METOJ0B

N>

OK 01
OK 02
OK 04
OK 07
IK 3.2




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

3ammuTa mpoekra: [IpencraBieHne pe3yabTaToOB BRITOTHEHUS YI€OHO-MCCIECIOBATEIECKUX MMPOEKTOB (BHICTYIUICHHUE C 2
TIpe3cHTAIeH).
JlaGopaTopHble 3aHITHS 4
HccnenoBanue mpeytoxKeHHOr0 00bEKTa Ha KACIIOTHOCTS, IEJIOYHOCTh, XUMHUCCKHIA COCTAB (3arps3HUTENN, MAKpO- U 4
MHUKpodJieMeHThI). OOpaboTKka pe3yapTaToB uccienopanus. OleHKa KauecTBa UCCIEYeMOro 00bEKTa, UCXOMS M3 Pe3yabTaToB
XUMHUYECKOT0 aHaJIM3a.

IIpomeskyTOuHAs aTTeCTAlMS MO TUCHUILUINHE - TupdepeHIIUPOBAHHBIIH 3a4eT

Bcero 142




3. YCJIOBUSI PEAJIU3ALIMM ITPOTPAMMBI YUYEBHOM
JTUCHUATIUHBI

3.1. TpeOoBanussi K MHHMMAJIBbHOMY  MATEPHAJbHO-TEXHHYECKOMY
oldecneyeHHIo

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

OGopynoBanue yuyeOHOro kaOuHeTa (HAIJISIHbIE MOCOOMS): HaOOPHI
IAPOCTEP’KHEBBIX MOJIETIEH MOJIEKYJ, MOJENN KPUCTAJUIMUECKUX PEIIeTOK,
KOJUIEKIIMM TPOCTHIX M CIOXHBIX BEIIECTB W/WJIM KOJJIEKLIHUU TOJIUMEPOB;
KOJUIEKIIMSI TOPHBIX NOpPOJ W MHUHEpasoB, Tabmuua MennaeneeBa, ydeOHbIe
¢unbMbL, TU(POBBIE 00pa30BaATENbHBIE PECYPCHI.

Texnnueckue cpeacrBa oOy4YeHHsl: KOMIBIOTEp C  YCTPONCTBaMH
BOCIIPOU3BEACHUS 3BYKa, TMPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C OKPAHOM,
MYJbTUMEIUNHAS TOCKA, yKa3Ka-Tpe3eHTEP sl TPe3eHTallU.

Ob6opynoBanne jgadopaTopuu U padbo4YuX MeCT J1adOpPaTOPUM: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPBI, MHUKPOCKOI, JIYIbl, TPEAMETHbIE U
MOKPOBHBIE CTEKJIA, TUIAHIICTHI JJIA KaleJbHBIX peakiui, (QuIbTpoBabHAS
Oymara, TpOMBIBAJIKH, CTEKJISHHbIE MPOOUPKH, PE3MHOBBIE MPOOKH, (OHAPUKH,
HAO0Op pPEAaKTHUBOB, CTEKJISHHBIC IMAJIOUYKH, IITATUBBI ISl MPOOHPOK; MEpHBIE
IWIMH]IPBI, BOPOHKH CTEKJIIHHBbIE, BOPOHKH JENHUTENbHbIe HuIuHApuyeckue (50-
100 wut), cTymku ¢ TiecTUKOM, (apdopoBbie dYallIKH, THUHIETHI, (UIBTPHI
OyMakHble, BaTa, MapJis, YacOBble CTEKJA, OAJIEKTPOIUIUTKH, JabopaTOpHBIE
IITaTUBBI, CIUPTOBBIE TOPENKH, CIUYKH, MPUOOp MJs TOJNyYeHHs Tra3oB (WIH
npoOupKa ¢ Ta300TBOJHON TPYOKOMW), AepKaTenu sl MPOOHUPOK, CKISHKH 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 mur), BoasHas OaHs
(WM TEpPMOCTAT), CTEKJISTHHBIC MAJOYKH; KOHMYECKUE KOJIObI 1jisi TuTpoBanus (50
n 100 mn); wuHOUKATOpHBIE MOJOCKM Ais ompenenenus pH u cranmaptHas
MHJMKATOpHAs 1IKaJla; YHUBEPCAIbHBIN MHIUKATOp; nuneTku Ha 1, 10, 50 mu (nam
no3atopsl Ha 1, 5 u 10 mut), OropeTkH I TUTPOBAHUS, MEAUIIMHCKUE IIMPHUIHI 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. Ta6puensa O.C. Xumus. 10 kmacc. YrayOneHHslit ypoBenb: 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/ITGJILHLIC HCTOYHHUKHU:

http://lib.bsaa.edu.ru — 3B Bearopoackoro 'AY
http://znanium.com — IBC «3Hanmym»
http://e.lanbook.com — IBC «Jlanb»
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
mperojaBarejieM B  TPOIECcCce TPOBEICHUS  MPAKTHYCCKUX  3aHATHH U

1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBHIMOJHEHUS OO0YYalOIUMUCS
WHIUBUAYAJbHBIX 3aJlaHUi, MPOEKTOB, HccheqoBaHUil. Pe3ynbratel 00yudeHus
OTNPEJEINSIIOT, YTO O0y4aroluecs MOJDKHBI 3HaTh, MOHUMATh U JEMOHCTPUPOBATH
0 3aBEPIICHUH U3yUYEHHUS TUCLUIIIIUHBI.

st hopmMupoBaHus, KOHTPOJIS U OLIEHKU PE3yJbTaTOB OCBOEHUS YUEOHOMU
JUCIUIUIMHBI UCTIOJIb3YETCSI CUCTEMA OLICHOYHBIX MEPONPUATUNA, MPEACTABIISIONIAT
co0Ol KOMIUIEKC Y4EeOHBIX MEpPONpPHUITUH, COTJaCOBaHHBIX C pe3yJbTaTaMu
oOydyenuss u cdopmynupoBaHHbix ¢ ydetoM @OI'OC COO (mpeaMerHbie

pesyabTathl o auctuiuinie) u ®I'OC CIIO0.

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

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

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

AJIEMEHTOB U OKHUCJICHUS] XUMHYECKUX 2. 3ajaun Ha COCTABJICHUE
pupoaa 3JIEMEHTOB, UCXOIS U3 XUMHUYECKUX POpMYIT
XUMHYECKON BaJICHTHOCTH U JBYXaTOMHBIX COEAMHEHUIN
CBSI3U ANEKTPOOTPHUIATENEHOCTH (oxcuoB, cynbduaos,
TUIAPUIOB U T.I1.).

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

NEPUONYECKON CUCTEME HEMETAIJTNYEeCKHE CBOMCTBA,

XUMHUYECKUX JIEMEHTOB ANEKTPOOTPHUIIATENLHOCTD U

J.1. MenpaeneeBa CPOJCTBO K JIEKTPOHY
XUMHYECKUX DJIEMEHTOB B
COOTBETCTBHUE C UX JEKTPOHHBIM
CTPOECHHEM U MOJIOKEHHUEM B
MEPUOAUYECKON CUCTEME
XUMHYECKUX deMeHTOB JI. M.
MeHieneeBay.

2 Paznea 2. CocraBasaTts ypasHenusi 1 | Konrposabnas padora
XumMnuyeckue cXeMbl XMMHUYE€CKHUX «CTpoeHue BelecTsa u
peakumuu peakumi XMMHUYECKHE PeaKIum)




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 COCTMHEHUS;
COCIMHEHMUS, PA3JI0KEHU, MacCOBOH MJIM OOBEMHOM HOJIH
oOMeHa, 3aMelleHus, BBIXO0/Ia TIPOJIyKTa PEAKIIUU
OKHUCJIUTEIBHO- COCAMHEHUS OT TEOPETHUECKHU
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 | PEaKIIMH, €CIIU OJIHO U3 BEIEeCTB
BEIIIECTB JTAaHO B BHJIE PacTBOpA C

OIIPENEIICHHON MacCOBOM 10Jei

PacTBOPEHHOTO BEIECTBA.

2.2 | Dnexrponutuue | COCTaBISTh YpaBHEHUS 1. 3amanus Ha cocTaBlIeHUE OK 01
CK ast XMUMHUYECKUX PEaKInu MOJIEKYJIIPHBIX 1 HOHHBIX
JMICCOLMAIUA M | HOHHOTO OOMEHa C y4acTUeM | peakUui ¢ y4acTHEeM OKCHUIOB,
WOHHBIN OOMEH | HEOPraHWYECKUX BEIIECTB KHCIIOT, OCHOBAHHUM U COJICH,

MOHHBIX pEaKuil THIPOIH3a
COJIeH, YCTaHOBJICHUE
U3MEHEHUS KUCJIOTHOCTH CPEJIBI.
2. JIaboparopnas padota
«Peakuuu rugponnzay.

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

HEeOpraHu4ecK
HX BellecTB

3.1 | Knaccudukanus | Knaccupuumuponatsb 1.Tect «HomeHnknarypa u OK 01
HOMEHKJIaTypa U | HEOPraHUYECKUE BEIIECTBA B | HA3BaHUE HEOPTaHUYECKUX
CTpPOEHHUE COOTBETCTBUU C UX BEILIECTB UCXOS 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 BEIICCTB
PA3ITUYHBIX KJIACCOB.

3.2 CocraBisTh ypaBHEHUS 1.Tect «OcobenHoctu OK 01
dusuko- XUMHUYECKUX PEAKLIUN XUMHUYECKNX CBOMCTB OKCHJIOB, OK 02
XUMUYECKUE MOHHOTO OOMEHA C Y4aCTHEM | KHCIIOT, OCHOBAaHUH, aM(POTEPHBIX
CBOICTBa HEOPraHWYECKUX BEIIECTB. TUJIPOKCHJIOB U COJIC».

Heoprannuecku | CoCTaBIATh ypaBHEHUS 2.I1pakTHKO-OpHEHTHPOBAHHEIE
X BEIIECTB XUMUYECKUX PEAKITUU TEOPETUYECKUE 3aJIaHUs Ha
HMOHHOTO OOMEHA C y4acTHEM | CBOMCTBA W MOJTyYCHHUE
HEOPraHMYECKHUX BEIECTB HEOPraHUYECKHUX BEIECTB.
3.JJaGoparopnas pabora
«CBolicTBa METANIOB 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 (hMBUKO-XUMUYECKUMHU MIPOMBIIIIIICHHBIX CITOCOOOB
MIPOU3BOJICTBE CBOMCTBaMU MOJIyYEHUSI.

4 Pasnen 4. HccaenoBars paBHoBecue | KonrpoabHas 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 Busnne KOHIIEHTPALIMU Pearupyromnx
KOHIIEHTPAalUU )
u BEILIECTBY;,
MPOTEKAHUS PCaTHPYIOLIIX BEIICCTB M 2. IIpakTHKO-OpUEHTUPOBAHHbBIE
TEMIIepaTypbl Ha CKOPOCTh
XUMHUYECKUX - TEOPETUUECKHUE 3a/1aHUS HA
. XUMUYECKUX PEAKIUN
peakuuit aHanu3 (aKTOPOB, BIUSIOIIUX
Ha U3MEHEHUE CKOPOCTHU
XUMUYECKON PEaKLUH.

4.2 | Tepmoguaamuu | MccnemoBaTh BAMSIHHE 1. 3agaun Ha pacyeThl TEMJIOBBIX OK 01
€CKHe W3MEHEHHUS KOHIIEHTpallun 3 PEKTOB XUMHUECKUX PEaKInit OK 02
3aKOHOMEPHOCT | BEILECTB, PEAKLIUK CPEJbl U | U ONpEJICICHUE TUIA PEAKIIUU
u TEMIEpaTyphl Ha cMeleHne | (1o TermoBoMy 3 (eKTy: IK30-

MIPOTCKAHUSA

XUMHNYCCKOT'O PABHOBCCHUS

Y DHJIOTEPMUYECKHUE).




XUMHYECKUX 2. IIpakTuKO-OpUEHTHPOBAHHbIE
peakuui. 3a/1aHMs] HA IPUMECHEHUE
PaBHOBeCHE npunuuna Jle larense mis
XUMHYECKUX HaXO0X/IEHUs HallpaBJICHUS
peakuuit CMEILICHUS PABHOBECHUS
XUMHUYECKON PEaKLUX U aHAJIU3
(GakTOpOB, BIAMUIOIINX HA
CMEIIEHUE XUMHUYECKOTO
paBHOBECHS.
3. JJabopartopHas pabota
«M3yueHne BIUSIHUS pa3IMUHbIX
($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 pacTBOPLI U 2.ITpakTHKO-OpHEHTUPOBAHHEIE OK 02
YCTOWYMBOCTU | TpyOOIUCIIEPCHBIE CUCTEMBI | pacUeTHBIE 3aJaHUs Ha
Ha OCHOBE XUMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,
JKCIIEPUMEHTA UCIIOJIb3yeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHON JESITENIHOCTH
YeJI0OBEKA.
5.2 | UccnenoBanue | MccnemnoBath Gusuko- JlaGoparopnas padota OK 01
CBOICTB XUMHUYECKHE CBOMCTBA - [IpuroToBnenue
JMCIIEPCHBIX pa3IUYHBIX BUJOB pacTBOPOB;
cucTeM JMCIIEPCHBIX CUCTEM - HccnenoBanue
JMCIIEPCHBIX CUCTEM.
6 Pasnen 6. HccaenoBatrb cTpoeHue u KontpoasHas padora
Crtpoenue u CBOMCTBA OPraHMYeCKUX «CTpoeHue U CBOICTBA
CBOIICTBA BelllecTB OPraHU4YecKHUX BellecTB»
OpPraHMYecKuXx
BellleCTB
6.1 KnaccudumnupoBats 1. 3aga"us Ha coCTaBJIEHUE OK 01
OpraHNUYeCKHe BEIeCTBa B Ha3BaHUI OpraHUYeCcKUX
COOTBETCTBHUH C UX COEMHEHUH 10 TPUBHAILHON
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
npocTeiien GopmMyIbl
OpPraHUYeCKON MOJIEKYJIBI,
UCXOJs U3 DJIEMEHTHOTO COCTaBa
(B %).
6.2 | CoiicTBa YcranaBinuBaTh 1. 3anaHus Ha cocTaBieHHE OK 01
OpraHUYEeCKUX 3aBHCUMOCTB (PU3UKO- YPaBHEHUN XUMUYECKUX OK 02
COEJIMHEHUI XMMHUYECKHUX CBOICTB peaxkiuii ¢ yuacTueM




OpraHru4YCCKuUX BCIICCTB OT
CTPOCHHA MOJICKYIJI

OpraHWYEeCKUX BEUIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOEHUSI.

2. 3ajaHus Ha COCTaBJIEHHE
YPaBHEHUN XUMUYECKUX
peaKkuuil, HILTIOCTPUPYIOIIHUX
XUMHYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHMS
JAHHBIX PEaKUUd U
T€HETHYECKOW CBS3U
OPraHUYeCKUX BEIIECTB Pa3HBIX
KJIACCOB.

3. PacueTHble 3a1a4n 110
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 PEaKIHi ¢
OCTH YeJIOBEKa. | MPOU3BOJICTBEHHOM Y49aCTHEM OpPTraHUYECKUX
[Ipou3BOACTBO U | AEATENBHOCTH YEIOBEKA UX | BEIIECTB, HCHOJIB3YEMbIX JUIS UX
MIPUMEHEHHE (hMBUKO-XUMUIECKUMHU uaeHTU(UKAITUN B OBITY U
OpraHUYECKUX CBOMCTBaMU MPOMBIIIJIEHHOCTH
BEIIECTB B
MIPOMBIIIIIIEHHOC
TH

7 Pasznen 7. HccaenoBarh cBOMCTBA
KayecTBeHHbIE | OpraHUYeCKUX U
peakuuu HEeOpraHu4ecKUX BellecTB
Oo0HApYy:KeHUs] | € UCMOJIb30BAHHEM
OPraHu4YecKHX | KauyecTBEHHBIX peaKIuii
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.AHATUTUYECKUE PEAKIINH

AQHUOHOB.

3.IIpakTuueckue 3ajaHus Ha
COCTaBJICHUE YPAaBHEHUI peaKkui
oOHapy>XeHHsI aHUOHOB, B T.U. B

MOJIEKYJISIPHOM U MIOHHOM (popMax.




7.2 Uccnenosats kauectBennnie | 1. JlabopaTopHas pabora: OK 01
Oo6napyxeHue peaKI OPraHuYeCKuX 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 3aanus Ha
KaueCTBEHHBIX COCTaBJICHNE KaYeCTBEHHBIX
peakuuit peakuuii oOHapyKEeHHUS
OPraHUYECKUX COCTUHECHU M.
1 IpuxaagHoit MoayJib
8 Paspean 8. 3amuTa keiica (c yuerom
Xumus B OueH“Bfl Th HocencTiu Oyayueil npogeccMoOHAIBLHOM
OBITOBOII U
ObITY U . NesiTeIbHOCTH)
N — NMPON3BOACTBEHHOI
oI AesITeILHOCTH Yell0BeKa ¢
MO3UIHIA IKOJIOTHYECKOM
NesiTeIbHOCTH
0e3onacHocTH
YyeJIOBEKA
8. | Xumus B ObiTy | OIIEHHBATH MTOCIIEACTBHS Keiic (¢ yuerom Oymymeit OK 01
u OBITOBOM U npodeccroHanbHON OK 02
MIPOU3BOJICTBE | MMPOU3BOJICTBEHHON nesrenbHOCTH) Bo3moxabie Tembr | OK 04
HHOU NeITEIbHOCTH YEJIOBEKA C KEHCOB: OK 07
NEITENbHOCTH | IIO3UIMHA DKOJIOTHYECKOM 1. IToremnenue k1uMara u IIK 3.1
YeloBeKa 0e30MacHOCTH BBICBOOOKIEHUE Ta30BbIX
TUAPATOB CO JHA OKEaHA.
2. bynymue marepuansl 11t
MaIIMHOCTPOEHUS.
3. Hosble maTepuans! i
COJIHEYHBIX OaTapeit.
4. JlexapcTBa Ha OCHOBE
pPaCTUTENBHBIX IPENApPATOB.
9. HNHTepnipeTupoBaTH 3ammTa npoekra (¢ yuerom
Pa3znen 9. XMMHUYECKHE NMPOoLecchl U Oynymiei npogeccuoHaAIbLHOM
HccaenoBanu | siBjienusi B onocgepe NesiTeJIbHOCTH)
eu
XUMHUYeCKH I
aHau3
00beKTOB
ouochepnbl
9.1 | OcHoBBI BBINOJIHATE NOJTHBINA UK 1.JIaboparophas padota «OcHoBbl | OK 01
nabopaTopHON | HKCIIEPUMEHTATHLHOTO 71a060pPaTOPHOM MPAKTUKID. K 3.1
MPaKTUKH B HCCJIEIOBAHUS C 2.3aa4M Ha BHIYHCIICHUE
npodeccroHan | coOMIOACHUEM MTPaBUII CPEIHEro 3HaYEHUs
bHBIX 0€30MmacHOTO 00paIIeHUS C HKCIIEPUMEHTAIIbHBIX TAHHBIX,
nabopaTtopusix | BEUIECTBAMU M JaOOPATOPHBIM | OTPEIIHOCTH.
obopynoBaHueM 3.IIpeacraBnenue pe3ynbTaToB
AKCIIEPUMEHTA B Pa3IMYHOMN
¢dopme (Tabnuua, rpaduk,)
9.2 | Xumuueckuii | MccnenoBath XUMHUECKUN 1.Tect «CBoiicTBa U cOCTaB OK 01
aHasu3 npoo cocTtaB Mpo0 BOJIbI BOJIBIY. OK 02




BOJEI

2.ITpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHE 3aJaHHs Ha COCTAB
BOJIbI U CTIOCOOBI BBIPA)KEHUS
KOHIICHTPALU{ U IIepecyeT
KOHIIEHTpauui (¢
UCTIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3.JJaGoparopnas pabora
Omnpenenenue pH Boabl 1 ee
KHCJIOTHOCTH;

Ornpenenenue )KeCTKOCTH BOJIbI U
CrocoObI €€ yCTpaHEHUsI.

OK 07
IIK 3.1

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 0 KYJIMHApHOU
TEMaTHKe.

3. JlTaboparopHnas pabota (Ha
BBIOOD):

— O0HapyXeHne HUTPaTOB B
MPOIYKTaX MMUTAHHUS,

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

OK 01
OK 02
OK 07
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 «B3anMocCBsI3b cocTaBa
MOYBKLI, TUII IIOYBEI U €€
Ha3HAYEHUS.

3.JIaboparopnas pabora
Onpenenenue pH BogHOM
BBITSDKKH IOYBEI, €€ KUCIOTHOCTH
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 IPOSKTOB:
1. HccnenoBanue coctaBa
MUHEPATBLHOU BOJBI U
PEKOMEHIallUH 110 €€
HCIOJIb30BaHUIO.

2. Hccnenosanue
pa3pylIaoIIero AeMCTBUs
MPUPOJIHOM BOJIBI HA TIOYBY.

3. Hccnenosanue xauecTBa
HUTLEBOI BOJIBI.
4. Hccnenosanue mpod

BOJIOIIPOBOJHOM BOJIbI HA MPEIMET
YCTPaHEHHsI )KECTKOCTH.

OK 01
OK 02
OK 04
OK 07
I1K 3.2




5. VYcerpanenue xKecTKOCTH
BOJEI B CEIILCKOXO3SIMCTBEHHON
JIESITEIILHOCTH.
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