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Pabouasg mnporpamma y4eOHOM IUCLUUILIMHBI «XUMHUA» pa3paboTaHa B
coOTBeTCTBHH ¢ DeepanbHbIM rOCYJapCTBEHHBIM 00pa30BATEIbHBIM CTaHIAPTOM
cpeaHero mpodeccuoHaabHOTO oOOpaszoBaHus 10 crnenuaibHocTH  36.02.02
3ooTtexHusi, yrBepxkaeHHoro Ilpukazom MuHuctepcrBa oOpa3oBaHUsS U HayKu
Poccun ot 12 mas 2014 1. Ne 505 , @egepanbHbIM TOCYAapCTBEHHBIM
o0Opa3oBaTeIbHBIM CTAHJIAPTOM CPEIHEro 00IIero 00pa3oBaHUs, 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 MporpaMmoit 001eo0pa3oBaTeibHON  yueOHOMU
JTVCIUTIIMHBI Xumus, TSt npodeCcCUuoHaTbHBIX
00pa3zoBaTeIbHBIX OpraHu3alum, PEKOMEHIOBAaHHOMN denepanbHbIM
rOCy/1apCTBEHHBIM OIOIKETHBIM o00pa3zoBaTeIbHBIM YUPEXKICHUEM

JOTIOJIHUTENIBHOTO  TTPO(hecCHOHANBHOTO  oOpa3oBaHus «VHCTUTYT pa3BUTHSA
npodeccuoHanbHoro odpazoBanus» ot «30» Hos0ps 2022 1. mpotokon 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 roCy1apCTBEHHON IIOJINTUKU 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.
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1. MACOPT IPOT'PAMMBI YUEBHOHN JUCIHUILJIUHBI XUMUS

1.1. Ob61acTh NPpUMeEHEHHUsI TPOrPaAMMbI

[Iporpamma  y4eOHON  JUCHUIUIMHBI ~ SIBJISIETCS  YacThiO  MPOTPAMMBI
MIOATOTOBKHU CIELMAIUCTOB cpenHero 3BeHa B coorBeTcTBuu ¢ PI'OC CIIO mno
cnennanbHOCTH: 36.02.02 300TEXHUSA

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

O61eo6pazoBaTenbHas TUCHUIIIIMHA «XUMUS» U3y4aeTcsl Ha yriayOJIeHHOM
ypoBHE B  0oO0mieoOpa3oBaTeIbHOM  IMKJIE  Y4eOHOro  IUlaHa  OCHOBHOM
npodeccuoHaabHONM  00pa30BaTeNbHONW TMporpaMMmbl — crenuaibHocTh:  36.02.02
300TEXHUSA

TpyaoeMkocTh  OUCHUIUIUHBI ~ «XUMHUS» Ha  YIUIYOJICHHOM  YpOBHE
cocrtaiseT 213 vacoB, u3 kotopbix 100 yacoB - 6a30Bbiit MOay b (7 pa3nenoB) u 42
gaca - OpUKIAgHOM  Moaynab (2 pas3gena), BKIIOYAKOIIMN  TPAKTHKO-
OPUEHTUPOBAHHOE COJEp)KaHWE KOHKPETHOM mpodeccud WU CHEHUaTbHOCTH,
camocTosTenabHas pabora — 71 gac

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

Hean: ¢opmupoBaHue y CTyJACHTOB XUMHYECKOH COCTABJISIONIICH €CTECTBEHHO-
HAy4YHOW KApTHHBI MHpPAa KAaK OCHOBBI NPHUHATUS PEIICHUNA B >KU3HEHHBIX U
IPOU3BOJCTBEHHBIX CUTYALUSIX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOJHOM CpeeE.

3agayu: 1) copMupoBaTh TMOHMMAaHHE 3aKOHOMEPHOCTEH  MPOTEKAHUS
XUMHUYECKHX IMPOLECCOB U SIBJICHUW B OKPYKAIOWIEH Cpeae, LEIOCTHOM Hay4yHOU
KapTUHBI MHUPA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOJAUTH PACUYETHI IO XUMUUYECKUM (POPMYIIaM |
YpaBHEHHUSIM XHUMHUYECKHX pEaKlHil, I[JJAHUPOBAaTb W HUHTEPIPETUPOBATH
PEe3yAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmMupoBaTh HABBIKH MPOBEJCHUS XUMUIECKUX dKCTIEPUMEHTAITBHBIX
MCCJIEIOBaHMI C COOJIIOICHUEM MPaBUIT O€30TacHOT0 OOPAIIEHUS C BEIIECTBAMH U
1a00paTOpPHBIM 000PYI0BAHUEM;

4) pa3BUTb YMEHHS aHAJIU3UPOBATH, OLIECHUBATH, IPOBEPSTH HA JOCTOBEPHOCTh U
00001maTh HHOOPMAITUIO XUMUYECKOTO XapaKTepa U3 pa3InIHbIX HICTOYHUKOB;

5) chopMupoBaTh YMEHHS TPOTHO3UPOBATH MOCIICICTBUS CBOCH JIEATSIBHOCTH U
XUMUYECKUX MPUPOAHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIECCOB;

6) chopmMUpOBaTH MOHUMAHNUE 3HAYMMOCTH JOCTHKEHUM XUMHUYECKON HayKHu 1
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
KOMIIeTEeHIIHH

Ilianupyembie pe3yJibTaThbl OCBOCHUS] AN CIUILIMHbBI

OO01mue

JucuMnianHapHbie

OK 01.

Br16upaTh ciocoObl
pereHus 3a1a4
npodecCuoHATBHOU
JESATEIbHOCTH
IMPUMCEHUTECIIBHO K
Pa3INIHBIM KOHTCKCTaM

JIP 05 B wactu TpyJOBOTO BOCITUTAHUS:

- TOTOBHOCTb K TpYIdy, OCO3HAaHHWE IIEHHOCTH MAacCTEPCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTHBHOH JEATCIHPHOCTH TEXHOJOTHYCCKOH |
COIMAJIBHOM  HAaIMpaBJIEHHOCTH, CIOCOOHOCTh ~ WHHIIMHPOBATH,

MJIAHUPOBATh M CAMOCTOSATEIHHO BBITIONHATH TAKYIO IEITEIbHOCTD;
- UHTEpEC K pa3InyHbIM cepaM MpodeccnoHaIbHOMN e TeNbHOCTH,
OsgnangeHue YHUBEPCAITHHBIMH YYCOHBIMU TTO3HABATEIIHHBIMU
NEUCTBUSIMU:
MP 01 a) 6a30oBbI€ JOTHYECKUE ACHCTBUSA:
- CaMOCTOSITENIbHO (POpMYyTUPOBATh M aKTyaJU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBIMBaTh CYIIECTBCHHBIM NpPHW3HAK WJIM OCHOBAHHS IS
CpaBHEHUS, KJIacCu(PUKAIUA U 0000IIECHUS;
- ONpEAeNAThH MENU JeATSILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPHH
X TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MMPOTHBOPEYUS B pacCCMaTPUBAEMBIX
SIBJICHUSX;
- BHOCUTh KOPPEKTHBBI B JCATEIHHOCTh, OIEHUBATh COOTBETCTBHE
PE3yNbTaTOB IIEJISIM, OLICHUBATh PUCKH MOCJIEICTBUHN AEATEIbHOCTH;
- pa3BHBaTh KpPEAaTHBHOE MBIIUICHUE IIPH PEIICHUH >KU3HEHHBIX
npobiaem
JIP 07 6) 6a30BBIC HCCIIEOBATEIBCKHUE ICHCTBHUS:
- BJaJIeTh HAaBBIKAMHU Y4e€OHO-HCCIEIOBATEIbCKOW U MPOEKTHOM

I1P6 2 BnageTh CUCTEMOM XUMHUYECKUX 3HAHUM,
KOTOpasi BKITFOYACT: OCHOBOIIOIATAIOIITHE
MOHSTHSI (XUMHUYECKUHN DIIEMEHT, aTOM,
3JIEKTPOHHAs 000JI04Ka aToma, s-, p-, d-
AJIEKTPOHHBIC OPOUTATI AaTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTD,
AIIEKTPOOTPHUIIATSILHOCTD, CTETICHb OKHUCIICHHS,
XHUMHYECKask CBSI3b, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIA 00BEM, YIIICPOHBIN CKENET,
GbyHKIMOHAIbHAS TPYIIA, paguKal, U30MepHs,
M30MEpPbl, TOMOJIOTHYECKHUM PsiJl, TOMOJIOTH,
YIIEBOAOPOIbI, KUCIOPOI- U a30TCOIEPIKaIIIHe
coelMHEeHusl, ONOJIOTUYECKU aKTUBHBIE
BemiecTBa (yriaeBOIbl, KUPHI, OCIKH ), MOHOMED,
MOJINMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS,
KPUCTAJIMYECKas PelieTKa, TUITbl XUMHUUECKUX
peaxiuil (OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE,
9K30-U HJOTEPMUYECKHE, PEAKIIUU HOHHOTO
0o0MeHa), pacTBOP, ICKTPOJIUTHI,
HEAIIEKTPOJIUTBIL, AIEKTPOIUTHUECKAS
JUCCOLIUAIINS, OKHCIIUTENb, BOCCTAHOBUTEb,
CKOPOCTh XUMUYECKOH peaKkIliu, XUMUIECKOE
paBHOBECHE), TEOPHH U 3aKOHBI (TEOpUS




JESITEIbHOCTH, HaBbIKAMU pa3peLIeHus! Ipo0IeM

- BBIABJIATH HpI/ILII/IHHO-CJIeI[CTBeHHBIe CBA3U U aKTyaJ]I/I3I/IpOBaTB
3a;[aqy, BBIIBUI'AaTh I‘I/IHOTe3y ce peI_HeHI/ISI, HaXOIUThb aprMeHTbI JUIA
JIOKAa3aTeIbCTBA CBOMX YTBEPXKJICHUW, 3a/laBaTh IMapaMeTphl U
KPUTEpUH PELICHN,

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

- YMGTB HepeHOCI/ITI: 3HAHUS B HOBH&B&TGHBHYIO 158 HpaKTI/I‘-IeCKYI-O
001aCTH KU3HEIEITSILHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

- BbIIBUI'aThb HOBBIC HJICH, npe):[naraTL OpI/IFI/IHaJ'II)HI)Ie IIoaAXoabl M
peIHeHI/ISI; CHOCO6HOCTB X MHUCIIOJIB30BAHUS B HOBH&B&TGHBHOﬁ 158
COIMAJIBHOW MPAKTUKE

XUMHUYECKOTO CTPOEHUS OPraHNYECKUX BEIIECTB
A.M. ByriepoBa, Teopust NEKTPOIUTUYECKOM
JIMcCOoLMalry, epuoauyeckuit 3akon [1.1.
MenpneneeBa, 3aKOH COXpaHEHUS] Macchl),
3aKOHOMEPHOCTH, CHMBOJINYECKUH SA3bIK XUMHUH,
(aKTOJIOrMUECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIy4eHUHU U 0€3011aCHOM
MCII0JIb30BAHNHU BaKHEUIINX HEOPraHUUECKUX U
OpraHUYECKUX BEIIECTB B OBITY U MPaKTUUYECKON
JIeSITEIbHOCTH YEJIOBEKa,

- YMETb BBISBIIATH XapaKTEePHbIE PU3HAKU U U
B3alMOCBSI3b U3yUEHHBIX MIOHATUH, IPUMEHAThH
COOTBETCTBYIOIINE MOHATHS MPU ONMHUCAHUU
CTPOEHUS U CBOMCTB B3aUMOCBS3b U3yUEHHBIX
MOHITHH, TPUMEHSTh COOTBETCTBYIOIINE
MOHSTHSI IPU ONMCAHUU CTPOCHUS U CBOMCTB
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB U UX
MIPEBPAILCHUI; BBISBIISATH B3aUMOCBSI3b
XUMHUYECKNX 3HAHUM C IOHATUAMU U
MIPEACTABJICHUAMU JPYTHUX
€CTECTBEHHOHAYUYHBIX ITPEAMETOB;

[IP6 3 yMerp HCMIOIB30BaTh HAWMEHOBAHMS
XUMUYECKUX COCAVUHEHUH  MEXIyHapOJHOTO
COI03a TEOPETHYECKOW M NPUKIATHONM XUMHH U
TPUBHUAJIbHBIE HA3BaHUs BAXKHEWILMX BEILIECTB

(aTMNIeH,  amleTWiIeH, — TUIMICPUH, (dhenon,
dopmanbIeru, YKCyCHas KHCJIOTa, TIIUIHH,
yrapHblii Ta3, VIJIEKUCHBI Tra3, aMMHak,
raiieHas ~ U3BECTh,  HEramieHas  HM3BECTbh,

MUTHEBAs COJIa U JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHMYECKUX M OPraHUYECKUX BEILECTB,
YpaBHEHHUS XUMHUYECKUX PeaKIUid, 0OBSCHATh UX
CMBICII, MOATBEPKIATh XapaKTepHbIE




XUMHUYECKHE CBOICTBA BELIECTB
COOTBETCTBYIOIIUMU SKCIIEPUMEHTAMU u
3alMCAMU YPAaBHEHHN XUMUYECKUX PEaKIU;
YMETh YCTaHABJIMBAThH MPUHAICKHOCTD
M3YYEHHBIX HEOPTAHUUYECKUX U OPraHUYECKUX
BEILIECTB K OMPEICICHHBIM KJIACCaM U IpyIIam
COCMHEHUH, XapaKTepu30BaTh UX COCTaB U

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

- chopmupoBaTh MPEeCTABICHHUS: 0
XUMHAYECKOU COCTAaBJISIONIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpPA, PO
XUMUHA B TIO3HAHUW SIBJICHUH TPHUPOIBI, B
(GOpPMHUPOBAHMHM  MBINIUICHUS HW  KYJIBTYPHI
JUYHOCTH, €€ (PYHKIMOHAIbHON TI'PaMOTHOCTH,
HEOOXOIUMOM JUIsl pelIeHHs MPaKTHYECKUX
3aJady = M DKOJIOTUYECKH  0OOCHOBAHHOTO
OTHOILLIEHUSI K CBOEMY 3J0pPOBBI0 U IPHUPOIHOU
cpene;

ITPG 4 ymeTh NPOBOAUTH PACUYETHI IO
XUMHYECKUM (popMyraM U ypaBHEHUSIM
XUMHUYECKUX PEAKUUN C UCIIOIb30BAHUEM
bu3nyeCcCKuX BETUUYHMH, XapaKTePU3YIOIIUX
BEILIECTBA C KOJMYECTBEHHON CTOPOHBI: MACCHI,
obbeMa (HOpMasbHbIC YCIOBHS) Ta30B,
KOJIMYECTBA BEILECTBA; UCIOJIb30BATh
CHUCTEMHbIE XMMUYECKUE 3HAHUS JIs1 IPUHATUSA
pelIeHUI B KOHKPETHBIX KU3HEHHBIX
CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM




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

B 06nactu eHHOCTH HAYYHOTO MO3HAHUS:

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

JIOABMM M TIO3HAHUS MHUpPA; OCO3HAaHUE LIEHHOCTH Hay4yHOU
NESITEIbHOCTH ~ TOTOBHOCTh  OCYLIECTBJISTH  MPOEKTHYID U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh MHIMBUIYAIbHO U B TPYIIIE
OBnaneHue  yHUBEpPCAIbHBIMH  Y4eOHBIMM  TO3HaBaTEJIbHBIMU
JICACTBUSMU:

MP 04 B) pabota ¢ nHpOpmMaIHeii:

- BIIAJIETh HaBbIKaMU MOJTyYeHH S UHpOpMAIUN u3
HMCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO

OCYIIIECTBIISATh TIOWCK, aHAJIHM3, CHCTEMATH3aI[UI0 W WHTEPIIPETALHIO
MH(OPMAIMK PA3TMIHBIX BUIOB U (HOPM TTPEICTABICHUS

- co3laBaTh TEKCTHI B pa3IMYHBIX (opMarax C y4eTOM Ha3HAUYCHUS
WH(pOpMAIIUK | TIEIEBOW ayJUTOPUH, BHIOUpAs ONTUMAILHYIO (hopmMy
MPEJCTAaBICHHUS U BU3yaTH3aIlHN;

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

- HCIIOJIL30BATh CPEACTBAa NHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH

KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 32/1a4 C
coOIrOICHHEM TPpeOOBaHUIT SPrOHOMHKH, TEXHUKH 0€30TIaCHOCTH,
TUTUEHBI, PECYpCOCOSPEKEHUS, TIPABOBBIX U 3TUYECKUX HOPM, HOPM
HH(pOPMAITMOHHOM

0€30I1aCHOCTH

- BJIQJICTh HABBIKAMU PACIO3HABAHMS U 3aIUTHI HHPOpPMALIUH,
nH(OPMAIMOHHON 0€30TaCHOCTH TUYHOCTH;

JIETUTUMHOCTD
ITIpaBOBbBIM n

I[IP6 3 yMmerp mJIAHUPOBATH M  BBINIOJIHSATH
XUMHYECKUAN OKCIIEPUMEHT  (TIpeBpaIlcHuUs
OpraHMYeCKUX  BEUISCTB NPH  HATrPCBAHHH,
MOJY4YCHHE OSTUJICHA W HM3Yy4eHHUE ero CBOWCTB,
KaueCTBCHHBIC PEAKIIMH Ha abICTHIBI, Kpaxmall,
VKCYCHYIO KHCJIOTY; JEHATyparusi OeIKOB TpH
HarpeBaHWM, IIBETHBIE  pEaKIUu  OCIKOB;
MIPOBOJIHTH

peakuu HOHHOTO OOMEHa, OIpeNeNsTb Cpemdy
BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMH HA
cyabgar-, kapOOHAT- U XJIOPUA-aHUOHBI, HAQ
KaTHOH aMMOHUS, PeIlaTh SKCIEPUMEHTAIHHBIC
3amayu o Temam "Metamel" u "Hemetamner") B
COOTBETCTBUU c paBUJIaMHU TEXHUKH
0€30TacCHOCTH TIPU OOpAIlEeHNU C BEIIECTBAMH U
1a00paTOPHBIM 00OPYIOBAHUEM; TPEACTABIISITH
pe3yabTaThl  XHMHYECKOTO  OKCIEPUMEHTa B
dbopMe 3amucu ypaBHEHHMH COOTBETCTBYIOLIUX|
peakiuii U1 (GopMyIUpPOBaTh BBIBOJBI HA OCHOBE
ATHX PE3yIbTATOB;

I[IP6 6 yMerp aHAMM3UPOBATH XHWMHUYECKYIO
uHpOpMaLlMIO,  TOJY4aeMylo U3  Pa3HbIX
HCTOYHUKOB (CpeICTB MaccoBOil MH(OpMaIINH,
ceTh HTEpHET U apyrue);

[1P6 4 BimageTs OCHOBHBIMU METOIAMU
HAy4YHOTO MO3HAHUS BEUIECTB U XUMHUECKUX
sIBIICHUH (HaOII0/ICHUE, U3MEpPEHHUE,
HKCIEPUMEHT, MOJICTTUPOBAHUE); YMETh
MPOBOAUTH PACUETHI [0 XUMUYECKUM (POopMyram
U YpaBHEHHSIM XUMUYECKUX PEAKIIHH C
HCIOJIb30BaHNEM (DU3UYECKUX BETUYHH,
XapaKTEepPHU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa




HOpMaJlbHbIE YCIOBHS) ra30B, KOJUYECTBA
BEILIECTBA; MCIOJIb30BaTh CUCTEMHBIE
XUMHUYECKUE 3HAHUA I IPUHATHS PELICHUN B
KOHKPETHBIX )KM3HECHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX INPUMEHEHUEM

OK 04.

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

- T'OTOBHOCTbH K CaMOpPAa3BUTHIO, CaMOCTOATCIBHOCTH n
CaMOOIIPENIEIICHUIO;
MP 03 OsiageHue  HaBblKaMH  y4eOHO-HCCIIEIOBATENIbCKOH,

MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

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

- TMPUHUMATH 1€ COBMECTHOW JAESITEIIBHOCTH, OPTaHU30BBIBATH W
KOOPAMHUPOBATH JEHCTBUSI IO €€ JIOCTHIKEHHUIO: COCTAaBIISATH IUIAH
JNEUCTBUM, paACHpEeNeNsaTh POJH C Y4YE€TOM MHEHHH YYaCTHHKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJMHUPOBATh U BBINOJHATH PA0OTy B YCIOBHUSIX PEAJHHOTO,
BHUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

OCYHIECTBJIATh MO3UTHBHOE CTPATETHYECKOE TOBEACHHE B
Pa3IUYHBIX CUTYalMsIX, MPOSIBISTH TBOPUYECTBO U BOOOpaKeHUE, OBITH
VHHULIMATUBHBIM

OBinlaieHue yHUBEPCAIIBHBIMU PETYIISITUBHBIMU JEHCTBUSAMMU:

MP 02 r) npunsTHE ceOs U IPYTUX JIFOJICH:

- IPUHUMATh MOTHUBBI M apPryMEHTBhl JAPYIUX JIIOJAEH IpU aHAIU3E
pe3ynbTaTOB AEATEIBHOCTH;

- IpU3HABaTh CBOE MIPABO U MPaBO APYIHX JIOACH HA OLINOKY;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBEKa

MPEUMYIIECTBA KOMAHAHOW U

[1P6 3 ymeTh N1aHUPOBATh U BBIIOJIHATh
XUMHUYECKHHA dKCIIEPUMEHT (IIPEBPAIICHUS
OpraHMYECKUX BEIIECTB IIPH HArPEBAHUH,
MOJIy4Y€HUE 3TUJIEHA U U3YYEHHUE €ro CBOICTB,
KayeCTBEHHbIE PEAKIIMH Ha aJIbJIeTH/IbI,
KpaxMmaJ, YKCYCHYIO KHCIIOTY; AeHaTypalus
O€JIKOB MU HarpEeBaHUH, LIBETHBIE PEAKIINH
OEJKOB; IPOBOIUTH PEAKIIMA HOHHOTO OOMEHa,
OTIPENENIATh CPely BOJHBIX PAaCTBOPOB,
KaueCTBEHHBIC PEaKIINK Ha CyJbdaT-, KapOoHaT-
U XJIOpUJ-aHUOHBI, HA KATHOH aMMOHUSI;

[1P6 5 peraTh 3KCIIEpUMEHTANIbHBIE 33/1a4H 110
temaM "Merambl" u "Hemeramns" B
COOTBETCTBUU C MPaBUIAMH TEXHUKHU
0€30TacCHOCTH MPU OOPAIEHUH C BEIIECTBAMH H
71a00paTOPHBIM 000PYI0OBAHUEM; IPEICTABISATH
pe3yabTaThl XUMHUYECKOTO SKCIIEPUMEHTA B
dbopMe 3arrcu ypaBHEHHI COOTBETCTBYIOIINX
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
BJIIMSIHUSI  COLMAIBHO-KOHOMUYECKUX TMPOIIECCOB HA COCTOSIHUE

HpPIpO,Z[HOfI U COITUAJIbHOM Cpeabl, OCO3HAHHNC r100aJIbHOTO XapakTepa
OKOJIOTHYCCKHUX HpO6J'IeM;

P66 1 chopMupoBaTh MPEACTABICHUSA: O
XUMHAYECKOU COCTAaBJIIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIU

XUMHHA B TIO3HAHUHU SIBICHUM npupoanl, B

(GOpMHUpPOBAHUM  MBIIUIEHUS U KYJIBTYpPbI




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

3¢ GEeKTUBHO JCHCTBOBATH
B UPE3BbIYaNHBIX
CUTYaIHsX

- TUIAHUPOBAHHUE U OCYLIECTBJICHUE JIEUCTBUI B OKPYKAIOLIEH Cpele
Ha OCHOBE 3HAHUS LEJIEd YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA;
AKTUBHOE HEINPUATHE JEUCTBUM, NPUHOCALIMX BPEH OKpYXKAIOLIEH

cpere;

- YMEHHE [POrHO3MpOBaThb HEONArONPUATHBIE SKOJIOTMYECKUE
IIOCJIEACTBUSA IPEAIPUHUMAEMBIX JICUCTBUH, IPEIOTBPALLATD UX;

- pacumpeHue OIIbITA JIeATEIbHOCTH JKOJIOTUYECKOU
HaIlpaBJICHHOCTH;

MP 03 oBnajeHre HaBbIKAMH Y4EOHO-UCCIIEI0BATENBCKOMN, TPOEKTHOM
M COITMAIIbHOM ACITSIBHOCTH,

JTUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH,
HEOOXOAUMOM JJii  pelieHus] MPaAKTHUYECKUX
3aJad M OKOJOTHYECKH  OOOCHOBAHHOI'O
OTHOILLIEHHSI K CBOEMY 3J0POBBIO M NPHUPOJHOMU
cpene;

ITP6 5 ymeTb cobmoaaTh npaBuia
AKOJIOTUYECKHU 11€71eCO00Pa3HOTO MOBEACHUS B
OBITY M TPYIOBOM JESATEIHLHOCTH B LIEJIAX
COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOILIEH
MIPUPOHON CPEbl; YYUTHIBATh OMIACHOCTH
BOSI[@fICTBHSI Ha JXUBBIC OPraHU3MbI
ONPCACIICHHBIX BCIICCTB, IOHUMAA CMBICIT
MoKa3aTessi IpeaesIbHON JOMYCTUMOMN
KOHIOCHTpAaluK

I1K 2.3. Beibupats u
WCTIOJIH30BATh PA3IIUIHBIC
METO/TbI OIIEHKHU U
KOHTPOJISI KOJIMYECTBA U
KayecTBa ChIPbS,
MaTepuasos,
noyhadpuKaToB,
TOTOBOM MPOAYKIIUU
KUBOTHOBOJCTBA.

JIP 09. 'oToBHOCTH M CLTOCOOHOCTH K 0Opa30BaHHIO, B TOM YHCIIE
caM000pa30BaHUI0, HA MPOTSHKCHUN BCEH JKU3HH, CO3HATEITBHOE
OTHOIICHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICIITHOMN
npodecCHOHANBHON U 00IIECTBEHHOM JIEATETLHOCTH.

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

MP 01. YMeHue caMoCTOSITENBHO ONPEAEATh EIN ACATEIbHOCTH U
COCTABJISITh TUIAHBI JEATEIBHOCTH; CAMOCTOSATEIBLHO OCYIIECTBIISIT,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JICATEIbHOCTD; UCIIOJIH30BATh BCE
BO3MOXHBIE PECYPCHI IS TOCTUXKEHUS TOCTABIICHHBIX LIeJeH U
pealin3alyy IJIaHOB e TENIbHOCTH; BIOUPATh yCIIEIIHbIE CTPATEeruu B
Pa3IUYHBIX CUTYaAIUAX

IT1P6 1 ChopmMupoBaHHOCTH MPEACTABICHHH O
MECTE XMMHUHU B COBPEMEHHON HAyYHOU KapTUHE
MHUpa; TOHUMaHWE POJTU XUMHUH B
dhopMUPOBaHUH KPYro3opa U QyHKIIMOHATBLHOM
rPaMOTHOCTH YEJIOBEKA JUISl PEIICHUS
MIPAaKTUYECKUX 3a]a4;

[1P6 3 Biamenre OCHOBHBIMU METOIaMU
Hay4HOI'O MO3HAHUs, UCHOJIb3yEMBIMU B XUMUU:
HaOJI0ICHNEe, ONTUCAHKE, U3MEPEHHE,
AKCIIEPUMEHT; YMEHUE 00pabaThIBaTh,
O0O0BSACHATD PE3YNbTATHI MPOBEACHHBIX ONIBITOB U
JIeJIaTh BBIBOJIbI; TOTOBHOCTH U CIIOCOOHOCTH
MIPUMEHATHh METO/Ibl IO3HAHUS TIPU PEILIEHU U
MPaKTUYECKUX 33]1aY;

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

IIK 3.3. KonTposmpoBarts
COCTOSIHUE MPOAYKIIUU

JIP 09. 'oTOBHOCTB U CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE
caM000pa30BaHuIO0, Ha NPOTSHXKEHUH BCEHl dKU3HH; CO3HATEIIbHOE

ITP6 1 ChopMHpOBaHHOCTb MPEACTABICHUN O
MeCTe XMMUU B COBPEMEHHOM HAYYHOU KapTHUHE




KUBOTHOBOJICTBA B
IIEPUOJ XPAHCHHUS.

OTHOIIICHUE K HEMIPEPHIBHOMY 00pPa30BaHHIO KaK YCIOBHIO YCHCITHON
npodeccuoHALHOM 1 0OIIECTBEHHOW ACITETLHOCTH.

JIP 13. Oco3HaHHbII BEIOODP Oymyieit mpodeccuu u BO3MOXHOCTEH
peanu3anuy cOOCTBEHHBIX )KU3HEHHBIX TUIAHOB; OTHOIICHHE K
npoQecCHOHATILHOM JIeATEIbHOCTH KaK BO3MOYKHOCTH Y4acTHs B
PCLICHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYIAPCTBEHHBIX,
0O0IIEHAIMOHATIBHBIX TIPOOJIEM.

MP 03. BnaneHnue HaBbIKaMH [103HABATEIbHOMU, y4eOHO-
MCCIICIOBATEIILCKON M IPOCKTHOM JISSITEIbHOCTH, HABBIKAMHU
paspereHus mpooeM; ciocoOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIOUCKY METOJIOB PEIICHHS IPAKTUICCKUX 337134,
MPUMEHEHHIO Pa3JIMYHBIX METOJIOB O3HAHMS. B CO3/IaHIH HOBOM 0a3bl
MaTepHaIbHOU KYJIbTYPhI, B PEIICHUH INI00ATBHBIX MPOOIIEM
YCTOWYHMBOTO Pa3BUTHUS YeIOBEYESCTBA

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

[1P6 3 Bnagenrie OCHOBHBIMU METOaMH
HAy4YHOTO TIO3HAHUS, UCTIOIH3yEMbIMHU B XUMUU:
HaOJro/IeHNe, ONIMCaHue, U3MEPEHNE,
AKCIEPUMEHT; YMEHHE 00pabaThIBaTh,
O0O0BSCHATH PE3YJIBTATHI TIPOBEIACHHBIX OTIBITOB U
JIeJIaTh BBIBOJIBI; TOTOBHOCTH M CITOCOOHOCTH
MIPUMEHSITh METO/IbI IO3HAHUS TIPH PEIIICHUN
MPAKTHYECKUX 33134,

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




2. CTPYKTYPA U COAEP)KAHUE YUEBHOM JUCIUILIMHBI

2.1. O6beM yueOHOM TMCUUNIMHBI U BU/bI Y4eOHOI padoThl

Bup yyeOHol padoThI

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI IMCIUILIHHBI 213
B T.4.

OcHoOBHOE coep:kaHne 100
BT. 4.

TEOpEeTHUECKOe 00yUueHue 32
MPAKTUYECKUE 3aHITHUS 20
71a00paTOPHBIC 3aHATHSI 28
KOHTPOJIbHBIE pabOThI 10
UHAUBUAYATbHBIN TPOEKT 10
IIpodeccuoHAIBHO-OPHEHTHPOBAHHOE COIEPKAHUE 42
(coepskaHune NPUKJIATHOTO MOTYJISA)

TEOpEeTHYECKOe 00yUeHHE 8
PAKTUYECKUE 3aHSITHS

71a00paTOpHBIC 3aHATUS 12
WHJIMBHUIYaJbHBIN TTPOCKT 22
KOHTPOJIBHBIE pa0OTHI

CamocrosiTeqibHas padora 71

Urorosas arrectamnus B popme auddhepeHIImpoBaHHOTO 3a4eTa — 2 CEMECTP




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

HaumeHoBaHue Coz[e KaHHUC yqeﬁﬂoro MarTrepuaJjia (OCHOBl-loe u l'lpO(l)eCCHOHa.]'ILHO-OPHeHTI/IpOBaHHOE), Oo0bem ®dopmupyemble
Pa3IesioB H TeM JIadopaToOpHbIEe U NMPAKTHYECKHE PAdOThI, CAMOCTONATEIbHAS Pab0oTa 00y4aKOIIUXCS, 4acoB | KOMIETEeHIHH
HMHIUBUAYAJBHBIA NPOEKT (eciu npedycmompernl)
1 2 3 4
OcHOBHOE coep:KaHne 159
Paznen 1. OcHOBBI CTPOEHHS BelIECTBA 12
Tema 1.1. OcHOBHOE cOepPKAHME 4 OK 01
CrtpoeHue aToMOB TeopeTnueckoe ooyueHue 2
XUMHYCCKUX CoBpeMeHHasi MOJIENTb CTPOEHUS aToMa. DJIEKTPOHHast KoHQUrypaus atoMa. Kiaccudukaiys XuMHYECKHX JIEMEHTOB (S-, P-, 2
SJICMCHTOB U d-a1emenThl). BaneHTHBIE SJIeKTPOHBI. BaneHTHOCTD. DIIeKTPOHHAS MPUPO/Ia XUMHUIECKOH CBSA3U. DIEKTPOOTPHIIATETHHOCTS.
npyupoaa KoBaneHTHas cBsI3b, €€ Pa3HOBUIHOCTH M MEXaHU3MbI 00pa3oBaHus (0OMEHHBIN M JOHOPHO-aKLENTOPHEI). VIoHHas CBS3b.
XUMHYECKOH Merannndeckas cBsi3b. BomoponHas cBsi3b. MexxMonekynspHble B3anmoaeicTBus. V30Torbl, OCHOBHOE 1 BO30YXKIEHHOE
CBA3U COCTOSIHHE aTOMa, THOPHUIN3alNs ATOMHBIX OpOMTaICH.
IIpakTHYecKHe 3aHATHS 2
Pelienre npakTHYecKUX 3aJaHiii Ha COCTaBJICHHE 3JIEKTPOHHO-Tpaduueckux Gopmyin anemeHToB 1-4 nepuonos. Pemenne 2
3a/1aHUI Ha UCIONb30BaHUE XMMHUYECKONH CUMBOJIMKY ¥ Ha3BaHUHN COENMHEHNH IO HOMEHKJIAType MEXIyHapOAHOr 0 COI03a
TeOpeTPI‘-IeCKOﬁ nu HpHKJ'Ia)IHOﬁ XUMHUHU U TPUBUAJIbHBIX Ha3BaHMUH JUIA COCTABJICHUS XUMHUYCCKUX q)OpMyJ'l JABYXaTOMHBIX
COCAMHEHH (OKCHUIOB, CYIb(OUIO0B, THAPHIOB M T.I1.) U APYTHX HEOPTraHWYCCKUX COCIMHCHHUU OTAEIbHBIX KJIACCOB.
Tema 1.2. OcHOBHOe coiep:KaHHe 2 OK 01
[epuomuueckuit TeopeTnueckoe o0yueHue OK 02
3aKOH U Tabnuna IIpakTHyecKkHe 3aHATHSA 2
J.1. Menneneesa IIepnonuueckas cucrema xumuueckux anemenToB .M. Menneneesa. ®@usnueckuii cmbica Ilepuonnyeckoro 3akona .M. 2
MenzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX MU MPOCTBIX U CI0KHBIX BEILECTB
B COOTBETCTBHH C TOJIOKEHUEM XMUMHUUECKOr0 yieMeHTa B [lepuoauyeckoii cucteme. MUpOBO33pEeHUECKOE U HAYIHOE 3HAUCHUE
[lepruonuueckoro 3akona J.1. Menneneera. [Iporuosst J[.11. MenneneeBa. OTKpBITHE HOBBIX XMMUYECKUX IIEMEHTOB.
PemieHne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHX 3a/1aHNI Ha XapaKTepU3aLUI0 XMMUYECKUX JIEMEHTOB
«MeTtannyeckre / HeMeTaJUINYecKHe CBOWCTBA, AIEKTPOOTPULATETIBHOCTE H CPOZCTBO K 3JIEKTPOHY XUMHUYECKHUX JIEMEHTOB B
COOTBETCTBHE C UX AJICKTPOHHBIM CTPOCHUEM U NOJIOKEHUEM B NIEPHUOANYECKOMN
cuctemMe xuMmudeckux 3yemenToB JI.M. MenneneeBay.
CaMocrosiTeJIbHAs padoTa 6
JlokazarenbCcTBa CIOXKHOCTH CTPOSHHS aTOMa: KaTOAHbIE U PEHTI€HOBCKHUE JIydH, (oT0d()(eKT, paaroaKTHBHOCTD, 6
snekTponu3. KopnyckynsipHO-BOJIHOBOM Ayalan3M YacTHI] MUKPOMUPA.
Pa3znen 2. XuMH4YeCKHe peaknuu 20
Tema 2.1. Tumer OCcHOBHOE coep:KaHne 6 OK 01
XMMHUYECKUX TeopeTnueckoe o0yueHue 2
peakumii Knaccudukamnms 1 THITBI XUMHYECKHUX PEAKIMH C yIacTHEM HEOPTaHUYIECKUX BemecTB. KonnuecTBEHHbIE OTHOMICHUS B XMMUH. 2
OCHOBHBIE KONMYECTBEHHBIE 3aKOHBI B XUMHUH M PACYETHI 110 YPABHEHUSIM XUMUYECKHX peakuuii. Molb Kak euHILa
KOJIM4YecTBa BemecTBa. MonsgpHast Macca. 3aKOHBI COXpPaHEHHU MacChl ¥ SHEPTHH. 3aKoH ABoraapo. MoIsIpHEIi 00heM ra3oB.
OtHocHuTeNbHas! IUIOTHOCTB Ta30B. Peakimy KoMImIekcooOpa3oBaHus ¢ y9acTHEM HEOPTaHMYECKHUX BEIIECTB (Ha IpHMepe
TMJPOKCOKOMIIJIEKCOB IIMHKA U AJTFOMUHHSA).
IMpakTHyecKue 3aHATHS 4
CocraBieHHe ypaBHEHUH PEaKInii COSTMHEHNS, PA3IOKEHIA, 3aMEIIeHNsI, OOMEHa. Y paBHEHUS PeaKIiii TOPESHUS, HOHHOTO 2

06M6Ha, OKHCIICHUS-BOCCTAHOBJICHUA. Pacuer KoIMJecTBEHHBIX XAPAKTCPUCTUK UCXOAHBIX BCIICCTB U NPOAYKTOB PCAKIIUU.
Pacuer komndecTBEHHBIX XapaKTECPUCTUK NPOAYKTA PEAKIUN COCANUHCHUS, €CIIN OJHO U3 BCIICCTB 1aHO B M30BITKE W/WIH
COACPIKUT NPUMCCH. Pacuer MaccoBoii uiIH 00bEMHOIM J0JIK BbIXOAa MPOAYKTA PEAKIHUU COCAUHCHUA OT TCOPCTUICCKU
BO3MOKHOr0. Pacuer 00beMHBIX OTHOILIEHUM ra3oB. Pacuer Macchl (06’beM, KOJIMYECTBO BCHICCTBa) MMPOAYKTA pCaKIuur, CCIn




OJHO M3 BCIICCTB JaHO B BUJC paCTBOpa C OHpC}leJ’ICHHOﬁ MAacCOBOH JoJieh PACTBOPCHHOI'O BEOICCTBA.

ypaBHeHI/Iﬂ OKHCJICHHUSI-BOCcCTaHOBIeHNI. CTeneHb okucieHuss. OKHACINTEIb U BOCCTAHOBUTEND. OKHUCIUTEIBHO-
BOCCTAaHOBUTCJIbHBIC PCAKIIUHN B IPUPOAEC, TPOU3BOACTBCHHBIX MpOoHECCax U KU3HCACATCIIBHOCTH OPraHn3MOB. OKHUCIIUTENIBHO-
BOCCTAaHOBHTECIIHHEIN ITOTEHITHAT CpeAanbl. CocTraBiieHHE 1 YpaBHHUBAHUEC OKUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ METOOOM
OJICKTPOHHOT'O Oamanca. TunuuHble HEOPTaHNYCCKHUE OKUCIUTEIN U BOCCTAHOBUTCIIN. 9J'IeKTpOJ'H/I3 PacCTBOPOB M pacCIlyiaBOB
COJICH.

Tema 2.2.

DNEeKTPOTUTHY ECKAast

JIACCOLMALINAS U
HMOHHBIA 0OOMEH

OcHOBHOE cofiep:kaHne

TeopeTnueckoe odyueHue

TeOpI/IH SHGKT‘pOHHTH‘IeCKOﬁ JccoIuanyy. Peakiimm noHHOTO obmeHna. CocraBiieHue peaKHI/Iﬁ HOHHOT'0 0OMeHa myTeM
COCTaBJICHHA WX MNOJIHBIX U COKPAICHHBIX MOHHBIX ypaBHeHHﬁ. FHHpOJ’II/I?; coJiei. 3HaueHue TUApoJin3a B OHONIOTMYECKUX
00OMEHHBIX nmpomngeccax. HpI/IMEHeHI/Ie TUApOoJIn3a B IPOMBIIIJICHHOCTH.

NN O

JlaGopaTopHble 3aHITHS

JlaboparopHas pabota «Peakiuu ruaposusay. MccnenoBanue cpeapl pacCTBOPOB CoONel, 00pa30BaHHBIX CHIBHBIMH ¥ CITA0BIMU
NPOTOJIMTAMH, M UX PEaKIUi C pacTBOPaMU IIeJI04n M KapOoHaTta HaTpust. CocTaBieHHe peakiuii THIpon3a CoJeH.

N[>

JlabopatopHas pabora «Peakiuu HOHHOrO oOMeHa». CocTaBJICHUE PeaKIiii HOHHONO 0OMEHA ITyTeM COCTaBJICHUS MX TOHBIX U
COKpAIIICHHBIX HOHHBIX YPaBHCHHUM.

KonTtpoabHasn
padora 1

CTpoelme BeIeCTBA M XUMHUYECCKHE pECAKIIUHA.

OK 01

CamocrosiTeJibHasi padoTa

I'anpBaHMueckue OJIEMCHTBI, MPUMEHACMBIC B XHU3HH: CBUHIOBAsA aKKYMYJIATOpHas 6aTapeﬂ, HUKCJIb-KaIMHCBBIC 6aTapeI/1,
TOIINIMBHBIC 5JICMCHTBI. HpaKTI/I‘IeCKOC NPUMEHCHUEC BJICKTPOJIU3a.

[e2][ep]

Paznea 3.

CTpoelme H CBOIiCTBA HCOPIraHMYCCKHUX BCIICCTB

Tema 3.1.
Knaccudukanpusi,
HOMEHKJIaTypa
CTpOEHHE
HEOpPTraHNYEeCKUX
BEILECTB

OcHoBHOe CoacpKaHue

TeopeTnyeckoe 00yYeHHe

Ipenmer Heoprannueckoi XUMuM. B3anmMocBsA3b HeOpraHU4eckrx BenecTB. Kiaccugukaus HeopraHn4ecKux BEeLeCTB.
IIpoctele u crnoxHbIe BeniecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEIIECTB (OKCHBI, THAPOKCU/BL, KUCIOTHI, conn). HomenknaTypa
Y Ha3BaHHE HEOPTaHWYECKUX BELIECTB UCXOAA U3 X XUMUYECKOH (GOPMYIIbI MIIM COCTaBICHUE XUMHYECKOH (POPMYIIBI HCXOS
W3 HAa3BaHUS BEILECTBA 10 MEXAYHAPOAHON WIN TPUBUAIILHON HOMEHKIIATYpe. MexXMONeKyasIpHble B3aUMOJCICTBUS.
Kpucramnoruapatsl. ArperaTHble COCTOSHHS BelecTBa. Kpucramiueckue u amopHbIe BerecTBa. THIbI KPUCTAUINYECKIX
penreTok (aToMHas, MOJIEKyJspHas, HOHHAs, METaJUTNYecKas). 3aBUCUMOCTh (PU3NUECKUX CBOMCTB BEIECTBA OT THIIA
KpHcTaiuinueckoi pemerku. [IprunHel MHOroo6pasus BemectB. COBpeMEHHBIE IPEACTABICHUS O CTPOSHUH TBEPIIBIX, KUAKUX
1 ra3000pa3HbIX BemtecTs. JKuakue KpucTasuisl.

(IIIENIS

l'[palcTn'{ecmle SAHATHUA

Pemrenue 3ama4 Ha pacueT MaccOBOW HOMH (MacChl) XUMHUYECKOT'0 dJIEMEHTa (COSTMHEHNs) B MOJieKye (cMecH). Perrenue
MPaKTHYECKUX 33aJ]aHUH M0 KIIACCU(PHUKAIIIK, HOMEHKIIATYPE U XMMUYECKUM (POPMYIIaM HEOPTaHUYECKUX BEILIECTB Pa3INUHbBIX
KJIacCOB (HA3bIBATh U COCTABISITH (POPMYIIBI XUMHUYECKUX BEILIECTB, OMPEACIAThH MPUHAUICKHOCTD K Kiaccy). Vcrounuku
XUMHUYECKOi nHpopmalmu (HaydHas U yaeOHO-HAyJIHAs JIUTEPaTypa, CPEACTBA MACCOBOI nHpopmalmu, cetb MHTepHET 1
apyrue). [ouck nuadopmanuu o Ha3BaHUIM, HICHTH(OUKATOPAM, CTPYKTYPHBIM (opMyiam.

OK 01
OK 02

Tema 3.2. dusuko-
XAMUYECKHUE
CBOMCTBa
HEOPTaHMYECKIX
BEIIECTB

OcHOBHOe CoCpiKaHuEe

TeopeTnueckoe o0yueHue

Meramnbt. O0mue pru3ndeckre 1 XUMHYECKIe CBOUCTBA MeTaiioB. CriocoOb! morydeHusl. 3HaUYeHUE METAJIOB ¥ HEMETAIIOB B
TIPUPOJIE U J)KU3HEACIATENLHOCTH YeNIOBEKa U OPraHu3MoB. Koppo3usi MeTaioB: BUIBI KOPPO3UH, CIIOCOOBI 3aI[UTH METAJUIOB OT
KOPPO3HH.

Hewmerammer. O6mue puszndeckrne u XUMAYIECKAE CBOMCTBA HeMeTaJuIoB. Tumnmdanslie cBoiictBa MetamioB [Y— YII rpyrmm.
Knaccudukanms 1 HOMEHKIATypa COeAMHEHNH HeMeTayuioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPHPOJIE.

XUMHYECKHE CBOMCTBAa OCHOBHEIX KIIACCOB HCOPraHNYCCKUX BCHICCTB (OKCI/I}IOB, TUAPOKCHUIAO0B, KUCJIOT, cojel u ,Z[p)
3aKOHOMC]:)HOCTI/I B U3MCHCHHU CBOMCTB IIPOCTHIX BEIIECCTB, BOAOPOAHBIX COC}II/IHCHI/II\/'I, BBICHIMX OKCHIOB U T'MAPOKCHUIOB.

IIpakTHyecKkue 3aHATHS

OK 01
OK 02




CocraBieHne ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKHI/Iﬁ C Y4aCTUECM IMPOCTBIX U CIOXKHBIX HCOPraHMYCCKUX BCUICCTB: OKCHUI0B
MECTaJJIOB, HCMCTAJIJIOB U aM(l)OTepHBIX OJICMCHTOB,; HCOPIraHUYCCKUX KHUCIIOT, OCHOBaHHUH U aM(I)OTepHI)IX TUAPOKCHUIOB,
HCOPraHNYCCKUX COJ'IGfI, XapaKTCPU3YIOINUX UX cBoiicTBa. Pemenne IMPaKTUKO-OPUCHTHPOBAHHBIX TCOPETUICCKUX 3aI[aHI/Iﬁ Ha
CBOMCTBA U NOJTY4YCHHEC HCOPraHMYCCKNX BCIICCTB.

JlaGopaTopHble 3aHITHS 4
JlabopatopHas pabora «CBOWCTBA METAJIJIOB U HEMETAJLIIOBY. 4
HccnenoBanne pU3n4ecKuX M XMMHUYECKUX CBOMCTB METAIJIOB U HEMETAIJIOB. Pellenne sSKcreprMeHTalbHbIX 33134 110
CBOIMCTBaM XMMHYECKUM CBOMCTBAM METAJIJIOB M HEMETAJIJIOB, IT0 PACIIO3HABAHHIO U MTOJYYEHHUIO COSTMHEHUI METaIJIOB U
HEMETaJLIOB.
Tema 3.3. OcHOBHOE coiepKaHne 2 OK 01
IIpousBoacTBo IMpakTHyecKue 3aHATHS 2 OK 02
HEOpraHuYecKuX OOmme npecTaBiIeHUs O MPOMBIIUIEHHBIX CIOCO0axX MOTYydeHHs XUMHYECKHX BElllecTB (Ha IpUMepe MPOM3BOICTBa aMMHUaKa, 2
BEIECTB. 3HAUCHHE CEepHOM KUCIOTHI). UepHas U 1BeTHas MeTayutyprus. [IpakTrieckoe MpUMeHEeHHE dIIEKTPONIN3a sl OTYyYEeHHUs! METOUHBIX
1 IPUMCHEHUE B [IEJIOYHO3EMEIbHBIX METAJUIOB U almfoMuHuA. CTEKIIO U CHJIMKAaTHAS MPOMBIIIJICHHOCTD. Hp06neMa OTXOJIOB U MTOOOYHBIX
6LITy 1 Ha OPOAYKTOB.
MIPOU3BOJICTBE Perrenue npakTHKO-OPUEHTHPOBAHHBIX 3aJaHUI O POJIM HEOPTaHUUCCKONW XUMHUH B PA3BUTHH MEIMIIUHBI, CO3TaHUN HOBBIX
MaTepualioB (B CTPOUTENBCTBE U JIP. OTPACISIX MPOMBIILIEHHOCTH), HOBBIX HCTOUHUKOB DHEPTHH (AJIbTEPHATHBHBIC HCTOYHUKH
SHEPI'WH) B PEIICHUU TPOOJIEM DKOJIOTMYCSCKOMN, SHEPTeTUICCKOM M MUIIEBOH 0€30MaCHOCTH.
KonTtpoabHasn CBoiicTBa HEOPraHUYECKHUX BEIIECTB. 2
padora 2
CamocrosiTeJibHas padoTa 12
Hcnonv3oBanue CepHOﬁ KHUCJIOTBI B ITPOMBIINIJICHHOCTH. E}IKI/IG EeJI049U, X UCIOJIb30BaHUEC B IIPOMBIIIIJIICHHOCTH. I'amenas n
HeralleHasi U3BecTb, €¢ IIPUMEHEHHEe B CTPOUTENbCTBE. [ HIIC U anebacTp, TUIICOBaHHE.
[TupomeTramTyprusi, THAPOMETAIUTYPI S U 3JIeKTpoMeTaiuTyprusi. CIiaBel YepHbIE U I[BETHBIE.
Pasznen 4 KunHeTnyeckue ¥ TepMOJAMHAMHMYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XHMHYECKHX pPeaKnid 21 OK 01
Tema 4.1. OcHOBHOE coiep:KaHne 6 OK 02
Kunernueckue TeopeTnueckoe o0yueHue 2
3aKOHOMCPHOCTH Xumndeckue peakimu. Kinaccudukaims XuMHUYeCKUX peakiuii: o ¢pa3oBoMy cocTaBy (TOMOr€HHbIE U FeTepOreHHbIE), TI0 2
MIPOTEKaHUsA HCTIONB30BAaHUIO KaTau3aTopa (KaTaTUTUIeCKUe U HeKaTanuTudeckne). CKOPOCTh PEaKIiy, €€ 3aBHCUMOCTD OT Pa3IUIHBIX
XUMHYCCKUX (haKTOpOB: IPUPOIBI PEarupYIOIIUX BELIECTB, KOHIICHTPAIIMH PEarupykolinX BEelecTB, TeMnepaTypsl (mpasuio Banr-I'odda),
peaxuui IUIOIIAIN PEaKIIMOHHOM MTOBEPXHOCTH, HATMYH KaTarm3aropa. Pois KaTaln3aTOpPOB B MPUPOE U MPOMBIIIIEHHOM
MIPOU3BOJCTBE. DHEPTHS aKTUBAIIMHN. AKTHBHPOBAHHBIN KoMIuiekc. Katanuzatopsl u katanus. Pois kaTaan3aTopoB B IPUPOAE
Y IPOMBIIIICHHOM ITPOM3BOJICTBE.
JlaGopaTopHble 3aHIATHS 4
JlabopatopHas pabora «OmpeaeneHrne 3aBUCUMOCTH CKOPOCTH PEAKIUH OT KOHIIEHTPAIIMH PEarupYIOIINX BEIIECTBY. 4
HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIMU OT KOHIeHTpauuu. OnpesieneHre KOHCTAHTbI CKOPOCTH PEaKIUU rpadhuuecKum
METO/IOM. PellieHre npakTHKo-OpUEHTUPOBAHHbBIX 3aJ[aHUI Ha aHAIN3 (HPAKTOPOB, BIUSIONIMX HA H3MEHEHHE CKOPOCTH
XHMHYECKON pEeaKIIim.
Tema 4.2. OCHOBHOE cOep:KaHNe 6 OK 01
Tepmomunamudeckue | TeopeTuueckoe o0yueHHe 2 OK 02
3aKOHOMEPHOCTHU Knaccudukarmss XUMIIecKIX peakifii: 1Mo Ter1oBoMY 3P GeKTy (IK30TepMUIECKHE, SHAOTEPMIUECKHE), TI0 0OPaTHMOCTH 2
MIPOTEKAHUS (obpaTtumebie u HeoOpaTuMebIe). TemmoBbie A3 (GEeKTH XUMHUIECKUX peaknnii. TepMoxumMudeckue ypaBHeHHs1. O0OpaTuMocTh
XUMHYCCKUX peakiuii. XUMHYIECKOEe PABHOBECHE M €TI0 CMEIIECHHE MO AEHCTBHEM Pa3IHIHBIX (BaKTOPOB (KOHIIEHTPAIHS PEareHTOB MK
peaKuuii. MIPOAYKTOB PEAaKINH, TaBJICHUE, TEMIIEPATypa) UL CO3JaHHs ONTHMANBHBIX YCIOBUH MPOTEKaHUS XUMHYECKUX TPOIIECCOB.
PaBHoBecue [onsiTHe 00 »HTANBIHMN U SHTpoUHU. DHeprus [ nboca. 3akon ['ecca u creacTBus U3 Hero. Poib cMelnieHnst paBHOBECHS B
XUMHYCCKUAX TEXHOJIOTMUECKUX TPOIIeccax.
peakuuii IMpakTHYecKHue 3aHATUS 2
pusrumn Jle [atense. Brusane pa3nudHeIX GaKTOPOB HA N3MEHCHHE PAaBHOBECHS XUMHIUYCSCKHUX PEaKIii. Macc M KOHCTaHTa 2

XUMHUYCCKOI'O paBHOBECH. Pacuernr PAaBHOBCCHBIX KOHIICHTpaIII/Iﬁ pearupyrommx BCHICCTB U ITPOAYKTOB peaKHHﬁ. Pacdernt




TCIIJIOBOI'O 3(1)(1)6KT3. peaKknuu. Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX 3aI[aHI/Iﬁ Ha IPUMCHCHUC TMIPHUHIIUIIA Jle-IllaTenne JUI
HaXO0XIACHUA HAIIPpaBJICHUA CMCIICHUA PaBHOBECHS XHUMHIYECKOH PCaKIMU U aHAJIN3 q)aKTOpOB, BJIIMAOIINX HA CMCIICHUC
XUMHUYCCKOI'O paBHOBECH.

JlabopaTopHble 3aHATHS 2
JlabopaTopHas pabota «/3ydeHne BIUSAHUS Pa3IMuHbIX (aKTOPOB HA CMEIIEHHE XMMUYECKOTO PAaBHOBECHS. 2
HccnenoBanre BIUSHUS H3MEHEHHS KOHIICHTPALIMH BEIECTB, PEAKIIUH CPENbl U TEMITEpaTyphl Ha CMENIEHHE XUMHIECKOT 0
paBHoBecHs. CpaBHEHHUE MOIYUYSHHBIX PE3YIIBTATOB C TEOPETHYECKH POrHO3UPYEeMbIMU Ha ocHoBe npuHnuma Jle IlaTense.
Kontponbnasn CKOpOCTb XUMHYECKOH peakIi 1 XMMHUUECKOE PaBHOBECHE. 2
padora 3
CamocTrosiTeJibHAs padoTa 7
depMeHTHI, X CPaBHEHUE C HEOPTaHWYECKUMH KaTaIr3aTopaMu. 3aBUCUMOCTh CKOPOCTH PEaKInil OT TTOBEPXHOCTH 7
CONPUKOCHOBEHUSI PearupyIOINX BELIeCTB.
Pasznea 5. JlucnepcHble CHCTEMBI 14
Tema 5.1. OcHOBHOE cojiep:KaHue 4 OK 01
HucnepcHbie TeopeTnueckoe ooyueHue 2 OK 02
CHCTEMBI U Hucnepcusie cucrembl. Komnonansie cucremsl. MctiHHBIE pacTBOphl. PacTBopeHue Kak (PM3MKO-XHMMHUYECKHH Tpoliecc. 2 OK 07
(akxTops! nx PactBopsl. CriocoObI IPUTOTOBJICHHUS PacTBOPOB. PacTBOopuMoCTh. MaccoBast 10J1s1 pacTBOpeHHOro BeiecTsa. [IpeaensHo
yCTOI7I‘II/IBOCTI/I JOIYCTUMBbIC KOHLICHTPALUMU U UX UCIIOJIb30BAHUEC B OLICHKE JKOJIOTMYECKON OE30IMacHOCTH. Knaccn(bI/IKauI/Iﬂ JUCTICPCHBIX
cucteM 1o coctaBy. CTpoeHue U (PakTophl YCTOMYMBOCTH AUCIEPCHBIX CHCTeM. Pacrio3HaBaHHE HCTHHHBIX PACTBOPOB,
KOJUIOMIHBIX paCTBOPOB U T'py60)]I/ICHCpCHI)IX CHUCTEM. CTpOGHI/Ie MMULECIIIIBI. PaccenBanue cBeta Ipy TPOXOKACHUN CBETOBOT'O
My4YKa 4epe3 ONTHYECKH HeOTHOPoaHyio cpeny (dddekra Tunmans).
IIpakTHYecKkne 3aHATUS 2
Pemienue 3a1a4 Ha IPUrOTOBIIEHUE PACTBOPOB. 2
Pemenue npakTHKO-OpUEHTHPOBAHHBIX PACUCTHBIX 3aJaHUH HAa UCIEPCHBIE CUCTEMBI, HCIIOIb3YeMble B OBITOBOH U
MPOU3BOICTBEHHON AEATEIIFHOCTH YEJIOBEKA, C MO3HLIMI IKOIOTHIECKOM 6e30MacCHOCTH MOCIEICTBUMA U TPAMOTHBIX PEeIICHHUH
npobieM, CBI3aHHBIX C XUMHEH.
Tema 5.2. OcHOBHOE coiep:KaHne 4 OK 01
HccnenoBanue JlaGopaTopHble 3aHATHS 4 OK 02
CBOMCTB JlabopaTopHas pabota «IIpuroroBieHne pacTBOPOBY. 2
JHCIIEPCHBIX [IpuroroBnenue pacTBOPOB 3aJaHHOM (MOJSIPHOI) KOHIICHTPAIHH (C IPAaKTHKO-OPHUSHTHUPOBAHHBIMH BOIIPOCAMH), OIIPEIeIICHIE
CHUCTEM ISl UX Cpeabl BOOHBIX PAaCTBOPOB.
UIeHTUUKALUN JlabopaTopHas pabota «VcciaenoBaHue JUCTIEPCHBIX CUCTEM. 2
[IpurorosneHue u U3y4eHUe CBOMCTB AUCIIEPCHBIX CUCTEM Pa3HBIX BUJIOB: CYCIIEH3HH, SMYJIbCUH, KOIJIOMIHOIO PacTBOpA.
CpaBHeHHE CBONCTB UCTUHHBIX U KOJJIOMIHBIX PACTBOPOB, BBISIBIICHHE OCHOBHBIX PAa3JIMUMil MEKAY HUMHU.
KonTtpoabHas JucnepcHeie CUCTEMBI 2
paodora 4
CaMocrosiTeJIbHAsI padoTa 4
3HaueHHe TUCIICPCHBIX CUCTEM B JKUBOM M HEKUBOH ITPUPOJIE U MPAKTUIECKOH KU3HN YEIOBEKA. DMYIBCHU U CYCIIEH3UH B 4
CTPOUTEINILCTBE, MUIIEBON M METUIMHCKON NPOMBIIIIIEHHOCTH, KOCMETHKE.
Pasneu 6. CTpoeHne 1 CBOICTBA OPraHUYECKHX BeleCTB 36
Tema 6.1. OcHOBHOE cofiep:KaHne 4 OK 01
Knaccubukanms, TeopeTnueckoe 00yueHue 2
CTpOeHHE 1 Ipenmer opranndeckoi XMMuK. B3auMOCBSA3b HEOPTAaHUYECKUX M OPTaHMYECKHX BEMIECTB. XUMHYECKOE CTPOEHHE KaK 2
HOMeHKTaTypa TIOPSAZIOK COEJIMHEHMS ATOMOB B MOJICKYJIE COMNIACHO MX BAJICHTHOCTH. OCHOBHEIE TIOJIOKEHHS TCOPHI XMMUYECKOrO CTPOCHHS
opraHnveckux coequHeHni A.M. byriepoBa. YiiepoqHblii CKeJIeT OpraHudecKoil MOJIEKyIbl. MONEKYIISIPHBIE M CTPYKTYPHBIE
OpraHMHeCKIX (pa3BepHYyTHIE, COKpAIlEHHbIE) XUMUYECKHE (OPMYIbl. 3aBUCHMOCTD CBOICTB BEIIIECTB OT XMMHUYECKOT'O CTP OCHHUSI MOJIEKYII.
BCIICCTB W3omepus u m3oMepsl (CTpYKTYpHas, reoMeTpudeckas (uuc-tpaHc-usomepus). Kpatnocts xumudeckoit cBsizu. [lonsrue o

¢yHKIMOHANBHOH Tpymie. [IpuHIUITE KiIaccu(UKAN OpraHNnIeCcKUX COeANHEHNH. MexTyHapoqHas HOMEHKIIATypa 1
MIPUHIMIEI HOMEHKJIATYPhl OPTaHUYECKUX COSMHEHNH.




IIpakTHYecKue 3aHITUS

HomeHkiaTypa opraHi4eCcKuX COeTUHEHUI OTACNbHBIX KIaCCOB (HACHIIICHHBIC, HEHACIICHHBIE U apOMaTHICCKHE
YTIIEBOJOPOIBI, CITUPTHI, (DEHOJIBI, aJIbAETU/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI 1 Jp.) COCTaBJIeHHE TOIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (DOPMYJT OPraHUYECKHX BEIIECTB OTAEIBHBIX KJIACCOB, HCIIONB3Ys UX HA3BAHUS 1O CHCTEMATHYECKON
HOMeHKIatype. Pacuersl mpocTeiinieii ¢popMysibl OpraHnueckoi MOJICKYJIIbI, HCXOJIs M3 DJIEMEHTHOro coctasa (B %).

Tema 6.2. CBolicTBa
OpPTraHUYECKUX
CO€IUHEHNH

OcHOBHOE cofiep:KaHne

TeopeTnueckoe o0yueHue

OU3UKO-XUMHUUCCKUE CBOMCTBA OPTaHUUCCKUX COCAMHEHHUI OTIICIBHBIX KJIACCOB (OCOOCHHOCTH KITACCU(PHKAIINN U
HOMEHKJIATYPBI BHYTPH KJIacca; TOMOJIOTHYCCKUN psil 1 001ast hopMyIna; n3oMepus; PU3MIeCKHe CBONCTBA; XUMHUCCKHE
CBOMCTBA; CIIOCOOBI MOMYUEHHUs):

— ONPEACIIbHBIC YTTIEBOAOPOABI. FOpeHI/Ie MCTaHa KaK OWH U3 OCHOBHBIX UCTOYHHUKOB TEILJIa B IPOMBIINIJICHHOCTH 1 6I>ITy.
CBolicTBa OPUPOAHBIX YTJIICBOJOPOAO0B, HAXO0XKACHUC B IMMIPUPOAC U IPUMCHCHUEC aJIKAHOB,

— HENPEACIIbHBIC U apOMATHYCCKUE YTJICBOAOPOIbI. HOJ'II/IMepI/BaHI/IH OTHUJICHA KaK OCHOBHOEC HAIIpaBJICHUEC €0 UCITI0JIb30BaHM .
FO‘peHI/Ie AlCTHJIICHA KaK NICTOYHHUK BEICOKOTCMIICPATYPHOI'O IINIAMCHU JIA CBAPKU U PE3KU METAJIJIOB,

— KUCITOPOJICOACPIKAIIME COSAUHEHUS (CITUPTHI M IPOCThIC 3(UPHI, (PEHONBI, aTbJCTUIbl ¥ KETOHBI, KAPOOHOBBIC KUCIOTHI M UX
npou3BoHbIe). [IpakTHUecKoe MPUMEHEHUE STHIICHTIIUK OIS, DnleprHa, penona. [Ipumenenue Gopmaibaeruaa,
aleTaib/Ieruia, yKCyCHO!W KUCIOThl. MblIa Kak COJM BBICIINX KApOOHOBBIX KHCIIOT. MOIOIINE CBOWCTBA MbLJIA;

-a30TCOACPIKAIIME COCAMHEHHS (AMUHBI M AMUHOKHUCIIOTBI, OCIIKH).
Knaccugukarms 1 0COOCHHOCTH OPraHUYECKUX peaknuil. Peakimonnsie eHTphl. Pamukansl. [lepBoHayanbHbIe TIOHATHS O
TUTNIAX U MEXaHU3MaX OpPraHMYECKUX PEaKlnu.

Hpalcanecmle 3aHATHUSA

Pemienne nenodek npeBpaiieHuil Ha FTeHETHYECKYIO CBSI3b MEKY KJIacCaMH OPraHW4YECKUX COSJUHEHUI C COCTABICHUEM
Ha3BaHUNA OPraHUYECKUX COEAUHEHUI 110 TPUBUAIBHOM WM MEXIYHAPOIHOM CUCTEMAaTUUYECKON HOMEHKIIaType. Pemenue
pacyeTHBIX 33124 0 YPAaBHEHUSIM PEaKIMil ¢ yJacCTHEM OpraHHYECKUX BEILECTB.

JlaGopaTopHble 3aHATHS

JlabopatopHas pabora «IloxyueHne 3THIeHa 1 U3y4eHHe ero CBOMCTBY. [loydeHue 3TiieHa 13 dTaHoia B 1abopaTopuu

H3y4eHHe ero GU3MIECKUX U XUMHYECKHX CBOMCTB. CocTaBieHHe peaKLHii IPUCOSIUHEHHS M OKUCIICHHS Ha IPIMepe STHIIECHA.

Pemmenne pacueTHBIX 3a/1a4 ¢ UCIOJIb30BaHNEM IUIOTHOCTH Ta30B 10 BOJAOPOAY U BO3AYXY.

OK 01
OK 02

Tema 6.3.
Opranuyeckue
BEILIECTBA B
KHU3HEACSITEIbHOCTH
YeJI0BEKa.
[IpousBoncTBo u
IIPUMEHEHNE
OpTaHUYIECKUX
BEIIECTB B
MIPOMBIIICHHOCTH

OcHoBHOe COICPKAHUC

TeopeTnyeckoe 00yUeHHE

N~

Buoopranmyeckue coenuHenus. [IpumeHeHne u Ouonornueckas pons yrieponoB. OKUCIEHHE YTIIEBOAOB — HCTOYHHUK SHEPIUH
KHBBIX OpraHm3MoB. O0IacTu MpUMeHeHHs! aMIHOKHUCIOT. [IpeBpamenns OenKoB My B oprann3me. buonorngeckue

¢ynkuun OenkoB. buonormyeckue GyHKIMHM KUPOB. POk opraHM4ecKoil XUMHH B PEIICHHH MPoOJieM MUIIEBOH 0€30IMaCHOCTH.

HyxmenHoBbIe KUCITOTHL: cocTaB U crpoeHue. Ctpoenne HykiaeotuaoB. CoctaB HykienHoBbIX kucioT (JJHK, PHK).

Ponb HyKIIEHHOBBIX KHCIIOT B )KU3HEAESATEILHOCTH OPTaHH3MOB.

[Ipou3BOACTBO OPraHMYECKUX BEIIECTB: MPOU3BOACTBO METAHONA, TepepaboTka HeTH. [loMMATHIIEH KaK KPYITHOTOHHAKHBIHA
MPOAYKT XUMUYECKOTO IIPOU3BOACTBa. [IpuMeHenue sTmieHa. [Ipon3BoAcTBO U MpUMEHEeHHe KaydyKa U pe3HHBI.
CHHTETHYeCKHe 1 UCKyCCTBEHHbBIE BOJIOKHA, UX CTPOCHHE, CBOHCTBA. [IpakTHYecKoe NCTIONb30BaHHEe BOJIOKOH. CHHTETHUECKUE
TUICHKH: W3OJISILHS TS IIPOBOJIOB, MEMOPaHBI JUIsl ONIPECHEHHUS BOJIBI, 3aIIMTHBIC IUICHKH ISl aBTOMOOMIICH, ITacThIpH,
XHpyprayecKue moBs3ku. HoBble TEXHONOTHH TaTbHEHIIIEro COBEPIICHCTBOBAHKS IIOJIMMEPHBIX MaTepuaiioB. Ponb
OpraHMYeCKOH XMMHH B PEIICHUH IIPOOJIeM SHEPreTHIECKOi 0e30MacHOCTH, B Pa3BUTHH MEIHLIMHBI, CO3/IaHUH HOBBIX
MaTepHaJoB, HOBEIX HCTOYHHKOB SHEPIUH (JIbTEPHATUBHBIC HCTOYHUKH YHEPTUH).

IIpakTHyecKue 3aHATHUS

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 33aHUH IO COCTABICHUIO XMMHUYECKUX PEAKIINH, OTPAKAIOIINX XHMHUECKYIO
AKTHBHOCTh OPTaHWYECKUX COCTMHEHHH B Pa3iIWYHBIX cpenax (MPUPOIHBIX, OMOIOTHUECKHUX, TEXHOTCHHBIX).

NN

OK 01
OK 02

KonTpoabsnas
pa6orta 5

CTpyKTypa U CBOWCTBA OPraHMYeCKUX BEIIeCTB.

CamocTosiTesibHasi padoTa

14




Kpatkuil ouepk UCTOpUH pa3BUTHUS OPraHUYECKOW XMMUU. ButannsMm u ero kpymenue. 3Hadenue Teopun A.M.
BytnepoBa 11 pa3BUTHs OpraHUYECKOW XMMHUH U XUMHUYECKUX MPOTrHO30B. OCHOBHBIE HANPABJICHUS Pa3BUTHS
teopuu ctpoenust A.M. bytieposa. buonornueckoe 3HaueHue onTUYECKOd n3oMepuu. B3anMHoe BIUsHIE aTOMOB
B MOJIEKYJIaX OPTaHUYECKHX BEIIECTB. DNEKTPOHHBIE 3P EKTH AaTOMOB M aTOMHBIX I'PYIII B OPTaHUYECKUX
COeIMHEeHUsIX. Poib opraHnyeckoil XMMUH B PEICHUH MTPOOIeM SHEPreTHIecKol Oe30IMacHOCTH, B Pa3BUTHH
ME/IMIIMHBI, CO3JITAHUY HOBBIX MATEPHAJIOB, HOBBIX MCTOYHUKOB YHEPTUH (AIbTEPHATUBHBIC UCTOUHUKH SHEPTUH).

Paznen 7. KauecTBeHHBIE peaKkMi 00HAPYKEHHSI HEOPTaHMYeCKHUX U OPraHNYeCKUX BellleCTB 22
Tema 7.1. OcHOBHOE coep:KaHne 6 OK 01
OOHapyxeHue IIpakTHYecKue 3aHIATHS 2 OK 02
HEOpraHuYeCcKuX KavecTBeHHbIE XMMUUECKHE PEaKIINK, XapaKTepHbIE /Il OOHAPY>KEHHsI HEOPTaHUYECKUX BEIIeCTB (KATHOHOB U aHHOHOB). 2
KaTHOHOB U CocraBneHue ypaBHEHH peakiyii oOHapyXeHust KaTHOHOB [—VI rpynn u aHHOHOB, B T.4. B MOJIEKYJISIPHOIM 1 HOHHOHN (opMax.
aQHHOHOB Peakuyy oOHapyXeHHsI HEOPraHMYECKHUX BEIIECTB B PealIbHBIX 00bEKTaX OKPY)KaIOIIEH Cpebl.

JlaGopaTopHble 3aHITHS 4

OOHapyxeHHe HEOPraHMYECKHUX BEIecTB (KaTHOHOB [—VI rpymni niim aHMOHOB) € MCHOJIB30BAHUEM Ka4eCTBEHHBIX 4

AQHAJTMTUYECKUX PEAKIHH.

1. JlaboparopHast pabota « AHaJIMTHYECKUE PeaKiy KaTnoHoB [—VI rpynmy.

[TpoBeeHre KaUeCTBEHHBIX PEAKIIUii, UCTIONB3YEMBIX JUIsl OOHAPYKEHUSI KATHOHOB | Tpymiis! (Kamus, HaTpws,

MmarHus, ammonus), 11 rpynmsr Ha npumepe 6apus, [11 rpynmsl — cBuHIA, [V rpynmnsl — amoMHAHMS,

V rpynmst — xene3a (11 u I1I), VI rpynmer — Hukens. Onucanue HaOI0AaeMBbIX SIBICHUH U COCTaBIICHNE XUMUYECKHX PEaKIIU.

2. JlaboparopHasi paboTa « AHAJIMUTHYECKUE PEAKIIUH aHHOHOBY.

[TpoBeneHre KaueCTBEHHBIX PEAaKIIMiA, UCTIOIb3YEMBbIX JUIsi OOHApY)KEHHUs] aHUOHOB: KapOoHaTa, ¢ocdara, cynbdara, cynbduia,

HUTpaTa, Xjaopuaa u ap. Onucanre HaOIIOJAEMBIX SBJICHUH U COCTABICHHE XUMUYECKMX PEAKIIHM.
Tema 7.2. OcHOBHOE coiep:KaHne 6
OOHapyxeHHe IIpakTHYecKHe 3aHATHS 2 OK 01
OpPraHU4eCKuX KavecTBeHHbIE XMMUUECKHE PEAKIINH, XapaKTEPHbIE ISl OOHAPYKEHHS OTACIBHBIX KJIACCOB OPraHUUECKHX COCJIMHEHU: 2 OK 02
BEIIECTB (eHOIIOB, aNb/IETUIOB, KpaxMalla, YKCYCHON KHCIIOTbI, aMMHOKHUCIIOT | Ap. JleHaTypaius OeIKoB pH HArpeBaHHUH, LIBETHBIC
OTACJIbHBIX KJIACCOB peakuuu 6eakoB. CocTaBleHNEe KAYECTBEHHBIX PEAKII 00HAPYKEHUSI OPrAHMYECKHUX COSAMHEHHH OTIENBHBIX KIIACCOB
C HCIIOJIb30BaAHUEM JlaGopaTopHble 3aHATHS 4
KaQHCCTBCHHBIX OObHapyXeHHe OPraHNYECKUX COeTUHEHUH OTAEIbHBIX KIacCOB. 4
peaxnuu 1.JIabopaTtopHas paboTa «KauecTBeHHBIE pEaKIMU Ha OTIEIbHBIE KJIACChl OPraHMYECKUX BEIIECTBY.

[IpoBeneHne kaueCTBEHHBIX PEaKIIUii, UCIIONb3yEMBbIX JIIS OOHAPYKEHHUS! OPraHHYECKHUX BEIIECTB PA3JIMUHBIX KIIACCOB:

(eHOIOB, aNb/IETUIOB, KpaxMala, yKCYCHOM KHCIIOThI, aMHHOKHUCIIOT, OenkoB U p. OnucaHne HaO01aeMbIX SIBIICHUH U

COCTaBJICHHE XUMHUYECKUX PEAKIMH H/UIIH CXEM.

2. JIaboparopHas pabora «KadecTBeHHBIN aHATN3 OPTAaHUYECKUX COSNWHEHHUH 0 ()YHKIMOHAIHHBIM TPYIIIIaM.

[IpoBenenne KaueCTBEHHBIX PEAKIINI, UCIIOIB3YEMBIX JJIS pACIIO3HABAHUS OPTaHUIECKUX BEIIECTB OTAETHHBIX

KJIACCOB 1O (PYHKIIMOHAIBHBIM IPYIIaM: Ha PUMEPe aMUHOKHCIIOT U KapOOHOBBIX KHCIIOT, CITUPTOB U ()EHOJIOB,

QJIBJETUI0B U KeTOHOB. Onucanue HaOJII0aeMbIX SIBICHHI U COCTABICHHE XUMHUYCCKUX PEAKIMI H/MJIN CXEM.

CaMmocrosiTeJIbHAs padoTa 10

Peaxinn oOHapy:XeHHUsI HEOPTaHUYECKUX BEIIECTB B PEANBHBIX 00BEKTaX OKPYKaroIIeH cpeapl. KaTHOHBI MIETOYHBIX METAIIOB 10

KaK BaKHEWIast XuMudeckas (hopMa MX CyIIEeCTBOBAHHUS, PETYIIITUBHAS POJIb KATHOHOB KalWs M HATPUS B )KUBOU KIIETKE.

[IpuponHbIe cCOeTMHEHNS HATPHS U KaJIHs, X 3HAUCHHE.
IpodeccnoHaILHO-OPHEHTHPOBAHHOE coep:KaHue (cofepKaHue MPUKJIATHOT0 MOTYJIs) 54
Pasgen 8. Xumusi B ObITY M IPOM3BOACTBEHHOM eI TEJIbHOCTH YeJ0BeKa 10 OK 01
Tema 8.1. OcHOBHOE cofiep:KaHne 6 OK 02
Xumus B ObITY U IIpakTHyecKHe 3aHATHSA 6 OK 04
HPOHBBOHCTBGHHOﬁ DKomorudeckast 6€30IMacHOCTb IMOCIEACTBUI OBITOBOH 1 npOI/BBOJICTBeHHoﬁ IeATeIbHOCTHU Y€JIOBEKa, CBSI3aHHAs C 6 OK 07
NS TEeTbHOCTH repepaboTKOM BEIIEeCTB; MOMCK M aHAIH3 XUMHYECKOH HHPOPMAIIH U3 Pa3NYHBIX HCTOYHUKOB (HaydHAsI W yIeOHO-HAyIHAS K 2.3
YeNoBeKa JTUTEeparypa, CpecTBa MacCoBOW MHPopManuu, ceTb HTepHET U npyrue). Keiice (¢ yuerom Oymymiei mpodeccnoHambHON

,I[GSITGJ'ILHOCTI/I) Ha aHaJIn3 I/IHCbOpMaIII/II/I (8] HpOHSBO}ICTBCHHOﬁ ACATCIBbHOCTHU YCJIOBCKA, CBSI3aHHOMH C r[epepa60TKOf/'1 u




MTOTYYCHHUEM BEIIECTB, a TAKKE C IKOJIOTHIECKON 0€30MacHOCTHIO.
3ammTa ketica: [IpencTaBiicHue pe3yIIbTATOB PEHICHUS KSHCOB (BBICTYIICHHUE C MPE3CHTAITICH)

CamocTosiTesibHAas padoTa 4
OtpunaTensHble MOCIEACTBUS IPUMEHEHHS TIECTUIIN/IOB U 00pb0a ¢ HUMH. XHMH3anusl )KHBOTHOBO/ICTBA. 4
Pasznen 9. HcciienoBanue u XuMuieckuii anajan3 00beKTOB 0uocdepsbl 44
Tema 9.1. OcHOBHOE coep:KaHne 8 OK 01
OCHOBBI JlaGopaTopHbIe 3aHATHS 2 IK 3.3
71a00paTOpHOH JlabopaTopHast paboTa «OCHOBBI 1a00pPaTOPHON TPAKTUKNY. 2
MIPAKTHKH B JlabopaTopHast mocyaa U XMMU4eckue peakTuBbl. OCHOBHBIE JTabopaTopHbIe oreparuy. JlabopaTtopHoe
PO(ECCHOHANBHBIX obopynoBanue. TexHrka 0e30MacHOCTH U MpaBmiIa paboThI (TIOBEACHUS) B 1a00OPaTOPHHU.
nabopaTopusx IMpakTHyecKue 3aHATHS 6
BeirosiHeHE THITOBBIX pacyeTOB MO TEMATHKE IKCIIEPUMEHTA (BBIXOJ] POIYKTA PEaKIMi, Macca HaBECKH, 00beM 6
PacTBOpUTEIS).
OO0paboTKa JaHHBIX, aHAJIU3 U OI[EHKA MX JIOCTOBEPHOCTH (BBIYHMCIICHHE CPETHEr0 3HAYCHHSI HKCTIEPUMEHTAIILHBIX JIaHHBIX,
HIOTPELTHOCTH).
[IpeacTaBneHue pe3ysbTaTOB DKCIIEPUMEHTA B pa3aIuyHOl Gopme (Tabuunna, rpaduk, OT4eT, JOKIad, IPe3eHTaus).
Tema 9.2. OcHOBHOE coiepKaHne 6
Xumuaeckuit TeopeTuueckoe o0yyeHHne 2 OK 01
aHaJM3 npoOd BOJIBI Kraccudukauus npod Bojp! 10 BUAY U HA3HAUEHHUIO, HCXOJIS U3 €€ XUMUYECKOoro coctaBa. OpraHojienTHYecKue CBOMCTBA 2 OK 02
(3amax, Mpo3pavyHOCTh, LIBETHOCTh, MyTHOCTbH) BOJBI. KHCIIOTHOCTE ¥ IIETIOYHOCTH BO/IBL. pH Cpembl 1 MeTOo/IbI €€ oIpeiesHIsL. OK 07
JKectkocTh Bozibl 1 MeTOBI ee omnpezeneHus. CylHOCTh METOAa TUTPOBaHUS. BBl )KeCTKOCTH BOJIBI (BpeMEHHas U IK 3.3
nocTosiHHas). YKecTKOCTh BOJIbI KaK MPUYHMHA BBINAJICHHS OCAJAKOB HIM 00pa30BaHMs COJICOTI0KEHUI, MIMEIOIIUX MECTO B OBITY
U Ha npou3BozacTBe. CoCTaB colieil, BBI3BIBAIOIIUX HKECTKOCTh BOJBI. XUMHUYECKHE MPOLECCHI, YCTPAHSIOLIIE )KECTKOCTh BOABI.
YpaBHEeHUsS XUMUUECKHUX PEAKIHiA, HIUTIOCTPUPYIOLIUX IIPOLIECCHI, MPOUCXOJISIIME PU YCTPAHEHUH KECTKOCTH.
YcrpaneHue BpeMEHHOU JKECTKOCTH OBITOBBIMH U XUMHYECKUMH criocobamu. CriocoObl yCTpaHeHH s TIOCTOSHHOM JKECTKOCTH.
[IpakTHyeckue 3aHATUS 2
CrniocoObI BbIpaXKeHHUs] KOHIIEHTPALIMK PACTBOPOB: MAacCOBasi J0JISl pACTBOPEHHOI'O BEIIECTBA, MOJISIPHASI M MOJISUTbHAS 2
KOoHLeHTpauuu. Tutp pactBopa. Penienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUI HA pacueT KOHLIEHTpaLyi
3arpsI3HSIONIMX BEUIECTB U MX CPaBHEHHUE C MPEAENbHO AonycTuMbiMu KoHIeHTparmsmu (ITJIK).
JlaGopaTopHble 3aHATUS 2
HccnenoBanrne XUMHYIECKOTO COCTaBa MPOO BOJIBL 2
JlabopaTopHast pabora «OnpeneneHne JXeCTKOCTH BOJIbI M CIIOCOOBI €€ YCTPaHESHHSD».
CriocoObl ycTpaHEeHUsI BCeX BHJIOB KECTKOCTH B 3aBHCHMOCTH OT COCTaBa CoJIeH JKECTKOCTH. PellieHne SKcrepuMeHTaIbHOM
3a/1auy Ha BBISIBIICHUE BPEMEHHOM U TIOCTOSTHHOM JKeCTKOCTH BOJIbI. OIICHKA BEPOSITHOCTH YCTPAHEHHUS BCEX BHIIOB KECTKOCTH B
JIOMAIITHUAX YCIIOBHSIX.
Tema 9.3. OcHOBHOE cOep:KaHne 6
XUMHUYECKUI TeopeTnyeckoe 00y4eHHne 2 OK 01
KOHTPOJIb Ka4ecTBa KauecTBeHHBII XUMIYECKHIA COCTaB MPOAYKTOB NMUTaHuA. BemmecTsa, panscuduiupyromnie mpoayKTsl MTUTAHUS, U BEIIECTBA, 2 OK 02
MIPOJYKTOB IIMTaHUS 3arps3HSIONKE MPOAYKTHI muTaHus. OpeaeneHune 3arpsa3HsIoNnX XUMUUECKUX BEIECTB B MPOAYKTaX MUTAHUS, OMpe/eIeHUe OK 07
BEIIIECTB, HE 3asBJICHHBIX B COCTaBe MPOJYKTOB MUTAHUSI. IIK 3.3
IIpakTHYeCcKHe 3aHATHSA 2
Opranuueckre 1 HeOPraHMIECKUE BEIIECTBA, BXOSIINE B COCTAB MPOAYKTOB TuTanus. OnpeeneHre coctaBa 0ol Ha 2
COZIEpXKAHME MAKPO U MUKPOAJIEMEHTOB. V3yueHne npeiioKeHHbBIX MpernoaBareieM OIto/] Ha MPEeAMET XMMHUUYECKOro COCTaBa,
ompe/ieNieH e I0JeH OT CYyTOYHOI HOPMbBI MAKPO U MUKPO3JIEMEHTOB B YKa3aHHOM OJTIOJIC.
PeliieHre MpakTUKO-OPUEHTUPOBAHHBIX 33184 [0 KYJIWHAPHOW TEMATHKE Pa3IMYHBIX THIIOB.
JlaGopaTopHble 3aHATHS 2
HccnenoBanrne XUMHIECKOTO COCTaBa MPOyKTOB IIMTaHUSI. 2

JlabopaTopHast paboTa Ha BEIOOD:
1. JlaboparopHas pabora «O0HapyKeHHE HUTPATOB B MPOAYKTaX MUTAHUI.




HccnenoBanue MaTepuaioB MOTYKOJINYECTBEHHBIM METOJOM OINPEEIICHNS] HUTPATOB C UCIOIb30BAHUEM
mrdeHnIaMrHa (KOPHETIIONB! OBOIIEH, JINCThS ¥ KOYEPbDKKA KaIyCThl, TUTO6! PPYKTOB). AHAIN3 YPOBHS
3arpsi3HEHUS] HUTpAaTaMH 110 UHTEHCUBHOCTH OKpAIIMBaHUS MPOTYKTOB PEAKIIUH.

2. JlaboparopHnas pabora «lccrenoBanne NpoayKTOB MUTaHNS HAa HAJMYHUE YTIIEBOJOBY.

HccnenoBanue MOJIOYHBIX IPOAYKTOB Ha Hanu4ue Kpaxmaia. MccienoBanye NpoIyKTOB Ha HATMYKE TIIIOKO3bI

Tema 9.4.
XUMUYECKHI
aHayu3 Ipood
ITOYBEI

OcHOBHOE cofiep:kaHne

TeopeTnueckoe o0yueHue

KﬂaCCI/I(l)I/IKaHI/IH IIOYB I10 BUAY U HA3HAYCHHIO, UCXOA N3 XUMHNYCCKOro COCTaBa. I/IZ[eHTI/I(I)I/IKaIII/ISI HpO6I>I ITIOYBHI I10 €€
XUMHUYECKOMY COCTaBy, OIMCAHNEC BO3MOXKHOCTEH ee MIPUMCHCHUS. Tpe60BaHI/I$[ K Ka4CCTBY NOYBBI pa3JIMYHOIO HA3HAYCHMS.
Ornucadre 0cOOECHHOCTE!H UCITONB30BAHMS MIOYB B 3aBUCHUMOCTH OT THIIOB, CITOCOOBI YIAYy4HICHUA Ka4eCTBaA IMMOYB B 3aBUCUMOCTH
oT Ha3HaueHus. O0JaCTH UCIOIB30BAHUS OpPraHn4CCKux yI[O6peHPII>1 B 3aBUCUMOCTH OT KaueCTBEHHOIro cocraBa. Onucanue
OpPraHu4CCKuxX yl:[O6‘peHI/II71 1 X IPUMCHCHHUEC B 3aBUCUMOCTH OT COCTaBa IIOYBEI K €€ Pa3HOBUAHOCTH.

NN O

HpaKaneCKne 3aHATHUSA

OO6nactu Ha3HaueHHs (TIPUMCHEHHS) TIOYBBI, HCXOMS U3 KAYSCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa. AHAIIN3

HOPMATHUBHOM JIOKyMEHTAIUHU. POJIb HEOpPraHWYECKUX BEIIECCTB B KAUECTBE MUHEPAIBHBIX YIOOPEHUM, YAyUIIUTEIICH MTOYBHIL.
CocraB MUHEpaJIbHBIX YIOOPEHUI U UX PUMEHEHUE B 3aBUCUMOCTH OT COCTaBa TMOYBHI M €€ PA3HOBUIHOCTH.

B3anMOoCBsA3b cocTaBa yA0OpEHHH 1 MX BIMSHUS Ha BEr€TaTUBHBIE CBOWCTBA M IJIOAOHOIIEHHE PACTEHUA.

NN

JlaGopaTopHble 3aHITHS

HccnenoBanrue XUMHUYECKOTO COCTaBa MPOO MOYBHI.

JlaboparopHas pabora «Onpeneneure pH BOIHON BBITSKKH IMOYBBI, €¢ KHCIOTHOCTH U IETOYHOCTHY.
HccnenoBanre BOJHBIX BBITSHKEK 00Pa31I0B FOTOBBIX MOYBEHHBIX CMECEH (11 pa3sHbIX THIIOB PACTCHHIA).
Onpez[eneHI/Ie pH IIOYBEI C UCIIOJIB30BAHUEM I/IHJII/IKaTOpOB. OLICHKa THUIIOB I104YB B Hpe}lCTaBHeHHLIX 06pa3uax
(cuIBpHOKHUCHAs, KUCIIas, CIa0OKKCIast, HEWTpallbHas, IIeJ04YHasN).

NN

OK 01
OK 02
OK 07
IK 3.3

Tema 9.5.
Wccnenopanue
00BLEKTOB
ouochepsl

OcHoBHOe COICPKAHUC

TeopeTnyeckoe 00yYeHHe

Yu4eOHo-HCCIIeI0BaTENILCKUI MPOCKT B 00JIACTH HCCIIeIoBaHusi 00beKToB Ouocdepbl. O030p TeM ydeOHO-HCCIIEN0BATENbCKUX
HPOEKTOB. AJITOPUTM BBIMONHEHUsI IpoekTa. OnpereneHne mpodieMbl Hecae oBaHus. MeToapl IOUCKa, aHaan3a H 00paboTKu
UH(POPMAIIUH O IPOSKTE B PA3IMYHBIX HCTOYHHKAX

l'[palcTn'{ecmle 3AHATHUA

OO0o0CHOBaHHE aKTyalIbHOCTH BHIOpAHHOW TeMbl. BhIsiBIIeHHE MTPoOIJIeMbl HCCIeI0BaHuUsL. BBIOOp OOBEKTOB M METOJIOB
uccnenosanus. [locranoBka meneil u 3a1a4 uccienoBanus. Onpenenenue NpoayKTa ueciaeaosanus. OnpeneneHne 3TaoB |
COCTABJICHHE TIAHA UCCIICIOBAHUS

N[>

3ammuTa keiica: IIpencrapieHne pe3yiabTaTOB pPellicHHs KelCcoB (BBICTYIICHHUE C MMPE3CHTAIMCH)

JlaGopaTopHble 3aHATHS

HccnenoBanue npeioxkeHHOr0 00beKTa Ha KUCIIOTHOCTb, IIENIOYHOCTh, XHMHYECKHH COCTaB (3arpsi3HUTENH, MaKpO- U
MHUKpoasieMeHTsl). O0paboTKka pe3yapTaToB mccienoBanus. OeHKa KauecTBa UCCIeIyeMOro 00bEeKTa, UCXO U3 Pe3yIbTaTOB
XHMHYECKOT0 aHAJIU3A.

OK 01
OK 02
OK 04
OK 07
K 2.3

CaMmocrosiTeJIbHAsI padoTa

Bopma. Pois Bogp! kak cpemnoodpa3yromiero BemecTBa KIETKH. JKOJIOrHIECKIE aCTIeKThl BOAONONb30BaHMs. KprcTamioruapaTsl.
[IpumeHeHre BOABI B TEXHUYICCKUX IEIsIX. MUHEpaabHbIC BOJBI.

IIpomMeskyTOUHAs aTTeCTAIUS MO JUCHMILINHE - TU( epeHIPOBaAHHBIN 3a4eT

Bcero
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3. YCJIOBUSI PEAJIU3ALIMM ITPOTPAMMBI YUYEBHOM
JUCHUATNIUHBI

3.1. TpeOoBanussi K MHHMMAJIBHOMY  MATEPHAJbHO-TEXHHUYECKOMY
oldecneyeHHIo

Jns  peanuzaluu  OpOrpamMMbl  JUCHUIUIMHBI  JIOJDKHBI  OBITH
MPEAYCMOTPEHBl CIICIYIONIUE CICIHAIbHBIE TMOMEIICHUs: YYeOHBIM KaOWHET
XUMHUH /WK y4eOHON XUMUYECKOU TabopaTtopuu

OGopynoBanue yuyeOHOro kaOuHeTa (HAIJISIHbIE MOCOOMS): HaOOPHI
IAPOCTEP’KHEBBIX MOJIENEd MOJIEKYJ, MOJENIM KpPUCTAUIMYECKUX PEUIeTOK,
KOJUIEKIIMM TPOCTHIX M CIOXHBIX BEIIECTB W/WJIM KOJJIEKLIHUU TOJIUMEPOB;
KOJUIEKIIMSI TOPHBIX NOpPOJ W MHUHEpasoB, Tabmuua MennaeneeBa, ydeOHbIe
¢unbMbL, TU(POBBIE 00pa30BaATENbHBIE 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 Ja0OpPaTOPUM: MEH3YPKH,
MUTIETKU-KAMEIbHUII, TEPMOMETPBI, MHUKPOCKOI, JIYIbl, TpPEAMETHbIE U
MOKPOBHBIE CTEKJIA, TUIAHIICTHI JJIA KaleJbHBIX peakiui, (QuIbTpoBabHAS
Oymara, TpOMBIBAJIKH, CTEKJISHHbIE MPOOUPKH, PE3MHOBBIE MPOOKH, (OHAPUKH,
HAO0Op PpPEaKTHUBOB, CTEKJISHHBIC MaOYKH, IITATUBBI JUIsI TPOOMPOK; MEpHBIE
IWIMHJIPBI, BOPOHKH CTEKJISIHHBIE, BOPOHKU JACIUTENbHbIE nuiuHApudeckue (50-
100 wut), cTymku ¢ TiecTUKOM, (apdopoBbie dYallIKH, THUHIETHI, (UIBTPHI
OyMakHble, BaTa, MapJis, YacOBble CTEKJA, OAJIEKTPOIUIUTKH, JabopaTOpHBIE
IITaTUBBI, CIOUPTOBBIE TOPENKH, CIIMYKH, MPUOOP MJis TOJNy4YeHHs] Tra3oB (WIH
npoOUpKa ¢ Ta300TBOAHON TPYOKOM), AepyKaTedu sl TMPOOUPOK, CKIISTHKHA 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
WHJMKATOpHAs IIKaJla; YHUBEPCAIbHBIN MHAUKATOP; umneTku Ha 1, 10, 50 mu (unu
no3atopel Ha 1, 5 u 10 mu1), GIOpETKU IJIs1 TUTPOBAHUSA, MEAUIIMHCKUE IIMPHUIBI HA
100-150 mu, nabopaTopHbIe W/WIW aHATUTHYECKHE BEChl, pH-METpPBI, CyIUIBHBIN
mkad, u 1p. 1aboparopHoe 000pyI0BaHUE.

3.2. NudopmannonHoe odecnevyeHne peajn3anuu NporpaMmmbl

OcCHOBHBIC HCTOYHHKHU:
1. Ta6puensn O.C. Xumus. 10 kmacc. YrnyOneHHsli ypoBeHb: yueOHuk / 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. Cnaakos, A. H. JI€BkuH. - [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 «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

JUCHUIIJIUHBI
KoHTpone W omeHKa  pe3ylbTaToB  OOy4Y€HHsS  OCYILIECTBISAETCA
IpernojaBarejeM B  NpoOLEcce NPOBEIEHUS NPAKTUUYECKUX  3aHATHH U

1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBHIMOJHEHUS OO0YYalOIUMUCS
WHIUBUIYAJbHBIX 3a/JaHUM, MPOEKTOB, HcCcleqoBaHUN. Pe3ynbraThl 00yuyeHUs
OTNPEJENSIIOT, YTO O0y4aroluecs TOJDKHBI 3HaTh, IOHUMATh U JEMOHCTPUPOBATH
0 3aBEPIICHUH U3YUYECHUS TUCLIUILTUHBI.

st hopmMupoBaHUs, KOHTPOJS U OLICHKU PE3yJbTaTOB OCBOEHUS y4eOHOM
JUCIUIUIMHBI UCTIOJIb3YETCSI CUCTEMA OLICHOYHBIX MEPONPUATUNA, MPEACTABIISIONIAT
co0Ol KOMIUIEKC YYEeOHBIX MEpPONPUITUH, COTJACOBAaHHBIX C pe3yJbTaTaMu
oOydyenuss u cdopmynupoBanHbix ¢ yderom @OI'OC COO (nmpeameTHbIC

pesyabTathl o auctuiuinie) u ®I'OC CIIO.

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 XUMHUYECKHE 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. 3ajaum Ha COCTaBIIEHUE
pupoaa 3JIEMEHTOB, UCXOIS U3 XUMHYECKUX GOpMYIT
XUMHYECKON BaJICHTHOCTH U JBYXaTOMHBIX COEAMHEHUIN
CBSI3U ANEKTPOOTPUIIATENLHOCTH (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 HEMETaIJINYeCKUe CBOMCTBA,

XMUMHUYECKUX JIEMEHTOB ANEKTPOOTPHUIIATENLHOCTD U

J.1. MenpaeneeBa CPOJCTBO K JIEKTPOHY
XUMHYECKUX 2JIEMEHTOB B
COOTBETCTBHUE C UX JEKTPOHHBIM
CTPOECHHEM U TMOJIOKEHUEM B
MEPUOANYECKON 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
XUMHUYECKUX YPaBHEHUH PEaKLUN:
peakuuit -COCJIMHEHMS], 3aMEIICHUS,

pas3ioxeHus, oOMeHa

2.3amaum Ha pacueT

KOJIMYECTBEHHBIX XapaKTEPUCTUK
CocraBiaTh peakuuu MIPOJIYKTA PEaKIUU COCTMHEHUS;
COCIMHEHMUS, PA3JI0KEHU, MacCOBOH MJIM 00ObEMHOM HOJIH
oOMeHa, 3aMelleHus, BBIXO0/Ia TIPOJIyKTa PEAKIIUU
OKHUCJIUTEIBHO- COCAMHEHUS OT TEOPETHUECKHU
BOCCTaHOBUTEJIbHbIE 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) MPOAYKTa
y4acTHEM HEOPTaHWYECKUX | peaKkluu, €ClIU OJJHO U3 BELIECTB
BEIIIECTB JTaHO B BHJIE PacTBOpA C

OIIPENEIICHHON MacCOBOM 10Jei

PacTBOPEHHOIO BEIECTBA.

2.2 | Dnexrponutuue | COCTaBISTh YpaBHEHUS 1. 3amanus Ha cocTaBlIeHUE OK 01
CK ast XMUMHUYECKUX PEaKInu MOJIEKYJIIPHBIX 1 HOHHBIX
JMCCOLMAIMSA M | HOHHOTO OOMEHa C y4acTUeM | peakUuil ¢ y4acTHEeM OKCHUIIOB,
WOHHBIN OOMEH | HEOPraHWYECKUX BEIIECTB KHCIIOT, OCHOBAHUM 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 BelleCTB | BellecTB)

HEeOpraHu4ecK
HX BellecTB

3.1 | Knaccudukanus | Knaccupuumuponatsb 1.Tect «HomeHnknarypa u OK 01
HOMEHKJIaTypa U | HEOPraHUYECKUE BEIIECTBA B | HA3BaHUE HEOPTaHUYECKUX
CTpOEHHUE COOTBETCTBUU C UX BEILIECTB UCXO/S 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 0OMEHa € y4acTHeM | KUCIIOT, OCHOBaHUH, aM(POTEPHBIX
CBOICTBa HEOPraHWYECKUX BEIIECTB. TUJIPOKCHJIOB U COJIC».

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

3.3 | [IpomsBoacTtBo | OOOCHOBHIBATh 3HAUeHUE | [IpaKkTHKO-OpHEHTHPOBAHHBIE 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 IS UX
MIPUMEHEHHE B JeSITeIbHOCTH YEeJIOBEKa UX | UACHTU(PHUKALUU U
OBITY M Ha (DMBUKO-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 usne KOHIIEHTPALIMU Pearupyromnx
KOHIICHTPALIUU _
u BELIECTBY;
MPOTEKAHUS PCaTHPYIOLIIX BEIICCTB M 2. IIpakTHKO-OpUEHTUPOBAHHbBIE
TEMIIepaTypbl Ha CKOPOCTh
XUMHUYECKUX - TEOPETUUECKUE 3a]IaHUS Ha
. XUMUYECKUX PEAKIUN
peakuuit aHau3 (aKTOPOB, BIUSIOMIUX
Ha U3MEHEHUE CKOPOCTH
XUMUYECKON PEaKLUH.

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

MIPOTCKAHUSA

XUMHNYCCKOT'O PABHOBCCHUS

Y DHJIOTEPMUYECKHUE).




XUMHUYECKUX 2. IIpaKkTuKO-OpUEHTUPOBAHHbIE
peakuui. 3a/1aHMs] HA IPUMECHEHUE
PaBHOBeCHE npuniuna Jle larense mist
XUMHYECKUX HAXO0X/I€HUs HallpaBJICHUS
peakuuit CMEILICHUS PABHOBECHUS
XUMHUYECKON PEaKLUX U aHAJIU3
(GakTOpOB, BIAMUIOIINX HA
CMEIIEHUE XUMHUYECKOTO
paBHOBECHS.
3. Jlaboparopnas 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 pacTBOPHI U 2.ITpakTHKO-OpHEHTUPOBAHHEIE OK 02
YCTOWYMBOCTH rpy0oucCIIepCHbIE CUCTEMBl | pacueTHBIE 3a/1aHus Ha
Ha OCHOBE XUMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,
JKCIIEPUMEHTA UCIIOJIb3yeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHON JESITEILHOCTH
YeJI0OBEKA.
5.2 | UccnenoBanue | MccnenoBath Gusuko- JlaGoparopnas padota OK 01
CBOICTB XUMHUYECKHE CBOMCTBA - [IpuroToBnenue
JIMCTIEPCHBIX Pa3IUYHbBIX BUJIOB pPacTBOpPOB;
CUCTEM JMCTIEPCHBIX CHCTEM - Hccnenosanue
JICTIEPCHBIX CHCTEM.
6 Pasnen 6. HccaenoBatrb cTpoeHue u KonrtpoasHnas padora
Crtpoenue u CBOMCTBA OPraHMYeCKUX «CTpoeHHue U CBOICTBA
CBOliCTBa BellecTB OPraHU4YecKHUX BellecTB»
OpPraHu4ecKux
BelllecTB
6.1 KnaccudumnupoBats 1. 3agaHus Ha cOCTaBJICHUE OK 01
OpraHHyYecKre BEUIeCTBa B HA3BaHWUM OPraHUYECKUX
COOTBETCTBUU C HX COEIMHEHUH M0 TPUBUATIHLHOM
CTpOEHUEM WM MEXIYHApOTHOM
CUCTEeMaTUYECKOI
Knaccudukanus HoMeHIIaType.
cTpocHue i 2. 3agaHus Ha COCTABJICHUE
HOMEHKIATYpa MOJIHBIX ¥ COKPAIICHHBIX
OpPraHUYECKUX CTPYKTYPHBIX OpMYII
- OpraHMYECKUX BEILECTB
OTZEIbHBIX KJIACCOB.
3. 3amauu Ha onpezeneHue
npocTeinien GopmMyIbl
OpPraHUYeCKON MOJIEKYJIBI,
UCXOJs U3 DIIEMEHTHOIO COCTaBa
(B %).
6.2 | CoiicTBa YcranaBinuBaTh 1. 3agaHust Ha coCTaBIeHUE OK 01
OpPraHUYECKUX 3aBHCUMOCTB (PU3UKO- YPaBHEHUI XUMHUYECKUX OK 02
COEJIMHEHUI XMMHUYECKHUX CBOICTB peaxkiuii ¢ yuacTueM




OpraHn4YeCKUX BCIIECCTB OT
CTPOCHHA MOJICKYIJI

OpraHUYeCcKHUX BEIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOEHUSI.

2. 3ajaHus Ha COCTaBJIEHHE
YPaBHEHUN XUMUYECKUX
peaKkuuil, HILTIOCTPUPYIOIIHUX
XUMHYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHMS
JAHHBIX PEaKUUd U
T€HETHYECKOMW CBSI3U
OPraHUYeCKUX 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 MIPUMEHEHHE OPTaHUYECKUX | 3a/IaHMSI IO COCTABIICHUIO OK 02
JKU3HEICSITEIIbH | BEIIECTB B OBITOBOM U XHUMHYECKHUX PEaKIHi ¢
OCTH YeJIOBEKa. | MPOU3BOJICTBEHHOM y4acTHEM OpPTaHUYECKUX
[Ipou3BOACTBO U | AEATENBHOCTH YEIOBEKA UX | BEIIECTB, UCIOJIb3YEMbIX JUIS UX
MIPUMEHEHHE (DMBUKO-XUMUYECKUMHU uaeHTU(UKAITUN B OBITY U
OpraHUYECKUX CBOMCTBaMU MPOMBIIIJIEHHOCTH
BEIECTB B
MIPOMBIIITIEHHOC
TH

7 Pasznen 7. HccaenoBarh cBOMCTBA
KayecTBeHHbIE | OpraHUYeCKUX U
peakuuu HEeOpraHu4ecKUX BellecTB
Oo0HApYy:KeHUs] | € UCMOJIb30BAHHEM
OPraHU4YecKNX | KauyecTBEHHBIX peaKkIuii
U
HEeOpraHu4ecK
HX BellecTB

7.1 | O6HapyxeHue 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 peaKkiui
oOHapy>XeHHsI aHUOHOB, B T.U. B

MOJIEKYJISIPHOM U MIOHHOM (popMax.




7.2 UccnenoBats kauectBennsie | 1. Jlaboparopnas pabota: OK 01
OOHnapyxeHue peaKI OPraHuYeCKuX KauecTBennsie peakuuu Ha
OpPraHUYeCKUX COCIMHEHUH OTJIEIbHBIX OT/ICJIbHBIE KJIACCHI OPraHUYECKUX
BELLECTB KJIaCCOB BELIECTB;
OTJICIIbHBIX KauecTBeHHBIN aHann3
KJIACCOB C OPraHUYeCKUX COCTUHEHHM 110
HCII0JIb30BAHNE (YHKIIMOHATBHBIM TPYIIIT
M 2.IlpakTudeckue 3aanus Ha
KaueCTBEHHBIX COCTaBJICHNE KaUYECTBEHHBIX
peakuuit peakuuii oOHapyKEeHHUS
OPraHUYECKUX COCTUHECHU M.
1 IpuxaagHoit MoxyJIb
8 Paspean 8. 3ammTa Keiica (c yuerom
Xumus B OueH“Bfl Th HocencTiu Oyayueil npogeccMoOHAIBLHOM
OBITOBOII U
ObITY U . NesiTeIbHOCTH)
N — NMPON3BOACTBEHHOI
oI AesITeILHOCTH Yell0BeKa ¢
MO3UIHIA IKOJIOTHYECKOM
NesiTeIbHOCTH
Oe3onacHocTH
yeJioBeKa
8. | Xumus B ObiTy | OLIEHHBATH MTOCIIEACTBHS Keiic (¢ yuerom Oymymeit OK 01
u OBITOBOM U npodeccroHanbHON OK 02
MIPOU3BOJICTBE | MMPOU3BOJICTBEHHON nesitenbHOCTH) Bosmoxkubie Tembl | OK 04
HHOU NeITEIbHOCTH YEJIOBEKA C KEHCOB: OK 07
NEATEIFHOCTH | IO3UIIMH DKOJIOTUYECKON 1. [NoreruieHue Kimmara u [IK 2.3
YeloBeKa 0e30MacHOCTH BBICBOOOKIEHUE Ta30BbIX
TUAPATOB CO JHA OKEaHa.
2. bynymue marepuansl s
MalIMHOCTPOECHUSI.
3. HoBsie MaTepuansl 1is
COJIHEYHBIX OaTapeit.
4. JlexapcTBa Ha OCHOBE
pacTUTEIbHBIX MPENapaTos.
9. HNHTepnipeTupoBaTH 3ammTa Keiica (¢ yueTom
Pa3znen 9. XMMHUYECKHE NMPOoLecchl U Oynymiei npogeccuoHaAIbLHOM
HccaenoBanu | siBjienusi B onocgepe AeSITEJILHOCTH)
en
XUMHUYeCKH I
aHaJINn3
00beKTOB
ouochepnbl
9.1 | OcHoBBI BBINOJIHATE NOJTHBINA UK 1.JIaboparophas padota «OcHoBbl | OK 01
71a00paTOPHOHN | FKCIIEPUMEHTAILHOTO 71a00paTOPHOI MPAKTUKI. I1K 3.3
MPaKTUKH B UCCJIeI0BaHUs C 2.3aa4M Ha BHIYHCIICHUE
npogeccuoHan | cobIr0AeHUEM MTPaBHIl CPEIHEro 3HaYEHUs
BHBIX 0€30MmacHOTO 00paIIeHUS C HKCIIEPUMEHTAIIbHBIX TAHHBIX,
nabopaTtopusix | BEUIECTBAMU M JaOOPATOPHBIM | OTPEIIHOCTH.
o0opy0BaHuEM 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
KOHIIEHTpauui (¢
UCTIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3.JJaGoparopnas pabora
Omnpenenenue pH Boabl 1 ee
KHCJIOTHOCTH,

Ornpenenenue )KeCTKOCTH BOJIbI U
CrocoObI €€ yCTpaHEHUsI.

OK 07
I1K 3.3

9.3

XUMHUYIEeCKHI
KOHTPOJIb
KadecTBa
MPOJYKTOB
NUTaHUS

HccnenoBarth XUMHUYECKUI
COCTaB HpOIIYKTOB IIUTAHUA

1. Tect «Oprannueckue u
HEOpPraHNYeCKue BEIIeCTBa,
BXOJISIIIIE B COCTAB MPOJTYKTOB
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 HaJIMYUE YTJIEeBOJOB
(KpaxMmal, TJIFOK03a, caxapo3a).

OK 01
OK 02
OK 07
I1K 3.3

9.4

XUMUYECKUT
aHaju3 npoo
MTOYBbI

Hccnenosats 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 padora
Onpenenenue pH BogHOM
BBITSDKKH IOYBEI, €€ KUCIOTHOCTH
Y IIEJOYHOCTH.

OK 01
OK 02
OK 07
I1K 3.3

9.5

Hccnenosanne
00BEKTOB
orocdepbl

HccnenoBaTh XUMHAYECKHM
cocTaB 00bEKTOB OHOChEepsI
Ha MpUMepe MPOTYKTOB
MUTAHUS, BOJbI U TIOYBBI

3amuTa Kelca

B03MO>KHBIE TEMBL.

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

2. HccnenoBanue
pa3pylIaoIIero AeMCTBUs
MPUPOJIHOM BOJIBI HA TIOYBY.

3. Hccnenosanue xauecTBa
HUTLEBOI BOJIBI.
4. Hccnenosanue mpod

BOJIONPOBOJAHON BOJIbI HA MPEIMET
YCTPaHEHHsI )KECTKOCTH.

OK 01
OK 02
OK 04
OK 07
I1K 2.3




5. VYcerpanenue xKeCcTKOCTH
BOJEI B CEIILCKOXO3SIMCTBEHHON
JIESITEIILHOCTH.
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