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PabGouasg mnporpamma y4eOHOW MAMCUMIUIMHBI «XHUMHS» pa3paboTaHa B
COOTBETCTBHM ¢ DepepanbHbIM rOCYAapCTBEHHBIM 00pa30BATEIbHBIM CTaHIAPTOM
cpeaHero mpodeccuoHanbHOTO oOpazoBaHus 1o crnenuanbHocTH  35.02.05
Arponomusi ytBepxknaeHHoro IIpukazom MuHunctepcTBa 00pa3oBaHHs W HAyKU
Poccun or 13.07.2021r. Ne 444, @epepaibHbiM T'OCYAAPCTBEHHBIM
o0Opa3oBaTeIbHBIM CTAHAAPTOM CPEIHEro 00IIero o0pa3zoBaHUsl, YTBEPKIACHHOTO
[Ipukaszom MunuctepcTBoM oOpazoBaHusi 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  y4eOHOU
TUCIMIUIMHBL XUMUS TSI TPO(eCCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3alln,
PEKOMEHJOBaHHOM denepanbHBIM rOCyJIapCTBEHHBIM OO IPKETHBIM
oOpa3oBaTeIbHBIM  YYPEXKJIEHUEM  JIOMOJHUTEIBHOTO  MPOo(hecCHOHATBHOTO
oOpazoBanus «UHCTUTYT pa3BuTus mnpodeccruoHanbHOro odpazoBanus» oT 30
HOs10ps 2022 r. mpoTokos Ne 14 u PexoMeHanusiMy Mo OpraHu3aliy MoJTy4eHus
cpenHero obOmero o00pa3oBaHMs B IpefeNax OCBOEHHUsS 00pa3oBaTeNbHBIX
OporpaMM cpefHero mnpodeccuoHanbHOro o0pa3oBaHUs Ha 0a3e OCHOBHOTO
oOmiero obpazoBaHusi (MucbMo JlemaprameHTa TOCYAapCTBEHHOW TOJUTHKU B
chepe cpenHero mnpodhecCHOHAIIBHOTO 00pa3oBaHus U TMPOGECCHOHATBHOTO
o0yuenust Munucrepcrsa npocsemienust Poccun ot 01.03.2023 r. Ne 05-592).

CocTaBuTENN: MpenoaBaTeu KadeIpel 0011eo06pa3zoBaTeIbHBIX
mucuuruiie Hepsioosa T.B., k.1.H. "amenko 3.0.
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1. MACHOPT TPOIPAMMBI YUYEBHOW JUCHUILIUHBI
XUMUs

1.1. Ob61acTh NPpUMeEHEHUSsI TPOrPaAMMbI

[Iporpamma y4eOHOW JOUCUMIUIMHBL  SIBISIETCS. 4YacThi0  MPOrPaMMBbl
IIOATOTOBKHU CIIENUAINCTOB cpefaHero 3BeHa B cooTBercTBuu ¢ OI'OC CIIO mo
cnennanbHOCTH 35.02.05 ArpoHomus

1.2 MecTo IUCHUIIIUHBI B CTPYKTYPE MPOrpaMMBbl MOATOTOBKU CHEIMATNCTOB

CpEIIHEro 3BeHa

OO6meoOpazoBaTenbHas JUCHUIUIMHA «XHUMHSD) H3ydaeTcss Ha 0a3o0BOM
ypOBHE B  00I1€00pa3oBaTeIbHOM  IMKJIE y4eOHOTrO IUlaHa  OCHOBHOM
npodeccroHaabHON  00pa3oBaTeNbHOM TporpaMMbl  crienuaibHocTH: 35.02.05
ArpOoHOMHUSL.

TpynoeMKoCcTh TUCHUILIUHBI « XUMHS» Ha 0a30BOM YpPOBHE cocTaBjsieT 84
gaca, M3 KOTOpbIX 62 wyaca - 0a30BbI MOaynb (/7 pasuenoB) U 22 4YacoB -
NpUKIATHOH MOaynb (2 paszzgena), BKIIOYAIIUNA MPAKTHKO-OPUCHTUPOBAHHOE
coJiep)KaHue KOHKPETHOU Mpodeccruy WIn CIEIUaITbHOCTH.

1.3. Henau u 3a1aun TUCHUNJIMHBI — TPeOOBAHUS K Pe3yJbTaTaM OCBOEHHS
AUCHUTITHHBI:

1.3.1. Ileau u 3aga4u JUCHHUILIMHBI
@opMHUPOBAHUE Yy CTYIACHTOB IIPEICTABICHUS O XHUMHUYECKOM COCTaBIISIFOLIEH
€CTECTBEHHOHAYYHOW KapTUHbI MHpa KaK OCHOBBI NPUHATHUS pEIICHUN B
KU3HECHHBIX W IIPOM3BOACTBEHHBIX CHUTYallMSX, OTBETCTBEHHOIO IOBEJICHUS B
MNPUPOJIHOM Cpelie.
3anaun TUCHMILUIUHBI:
1) chpopMupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEH TPOTEKAHUS XUMHUYECKUX
MIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH cpelie, HETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aHMOCBS3U M B3aUMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;
2) pa3BUTh YMEHHS TMPOBOJUTH pacyeThl MO XUMHYECKHUM (opmynam w
YPaBHEHUSAM XUMHUYECKMX PEaKlUHi, IUIAHAPOBATh W  HWHTEPHPETUPOBATH
pe3yJIbTaThl XUMUYECKHUX IKCIIEPUMEHTOB,
3) chbopMupoBaTh HABBIKK MPOBEACHUS XHMHUYECKUX OSKCIEPUMEHTAIBbHBIX

UCCIIEIOBAHUM C COOIIOJIEHHEM TTpaBuil 0€30IacCHOTr0 OOpalleHus C BelleCTBaMU 1



71a00paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHHMs aHAIU3UPOBATH, OLIEHUBATH, MPOBEPATH HA JOCTOBEPHOCThH U
0000111aTh HH)OPMAIIUIO XUMUYECKOT0 XapaKTepa U3 pa3InyHbIX HICTOYHUKOB;

5) cdopmupoBaTh YMEHUS MMPOTHO3UPOBAThH MOCIEACTBUSL CBOEH NEATEIBHOCTU U
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOLIECCOB;

6) copMHUpOBaTH MOHMMAHUE 3HAYUMOCTU JOCTIKCHHN XUMHUUYECKON HAYKU U

TEXHOJIOTUH ISl PaA3BUTHS COIIMATIBLHON U TPOU3BOCTBEHHOM cdep.



1.2.2. TlnannpyeMble pe3yabTaThl 0CBOeHHs 001e00pa30BaTe/bHON JMcHUIVIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

HA OCHOBeE

Koa un

HAUMEHOBAHME  [Tnagupyemble pe3yJibTAThI OCBOCHHUS JHCIHUIIIHHbI

(popmupyembIx

KOMIIETCHIIMHN

OO01mue JMcuunjnHapHbie

OK O1. JIP 05 B yacTu Tpya0BOTO BOCIIUTAHUSA: [1P6 2 BmaneTh CUCTEMON XUMHYECKUX 3HAHUM,

Bri6upath - TOTOBHOCTH K  TpYydYy, OCO3HAHHUE IICHHOCTH | KOTOpas BKJTFOYAET: OCHOBOTIOJIArAOIIIHE

CriocoObl MacTepCcTBa, TPYAOIIO0UE; MOHATUA  (XUMHYECKUM  DJIEMEHT,  aToM,

peleHus 3a1ad | - TOTOBHOCTh K aKTUBHOM JCSTEILHOCTH | DJICKTPOHHAass 00ojouka artoma, s-, p-, d-

npodeccruoHadb | TEXHOJOTMYECKOW ¢ COIMAJbHOM HAMpPaBJICHHOCTH, | DJIEKTPOHHBIE ~ OpOMTaId  aTOMOB,  HOH,

HOM CIOCOOHOCTH WHUIIMUPOBATH, MJIaHUPOBATH U | MOJIEKYJIa, BaJICHTHOCTb,

NEeSATeTbHOCTH CaMOCTOSITEJILHO BBHITIOJIHATH TAKYyIO JAEATEIbHOCTD; AIEKTPOOTPHUIIATEIILHOCTh, CTEICHb OKHCIICHUS,

MPUMEHUTENIBHO | - UHTEpEC K pa3audyHbIiM cdepaM mnpodecCHoHaNbHOM | XUMUUYecKass CBSI3b, MOJIb, MOJIApHAas Macca,

K  pa3U4yHBIM | JeATEeIbHOCTH, MOJISIDHBIM ~ 00BEM,  YIJICPOJIHBIA  CKeJeT,

KOHTEKCTaM OBnajieHle YHUBEPCATBHBIMH YUCOHBIMU GbyHKIMOHANIBHAS TPYyMIA, pajguKan, HW30MepHs,
MIO3HABATEILHBIMU JEHCTBHIMU W30MEpHhl, TOMOJIOTMUECKUH psAI, TOMOJIOTH,
MP 01 a) 6a30BbIe TOTHYECKHE TCHCTBUS: YTJIEBOJAOPO/Ibl, KUCIOPOJ- U a30TCOACpKaI1e
- CaMOCTOSITEIFHO (OPMYJIUPOBATh U aKTyJIM3UPOBATh | COCTMHEHUS, OMOJIOTUYECKU aKTHBHBIC
npo0JieMy, paccCMaTpUBaTh €€ BCECTOPOHHE; BelecTBa (yriaeBObI, KUPHI, OCIKH), MOHOMED,
- YCTaHABIMBATh  CYIIECTBEHHbIH  MpPU3HAK WM | IOJUMED, CTPYKTYpHOE 3BEHO,
OCHOBaHMS Il  CpaBHEHUS, KIacCU(UKAIMU ¥ | BRICOKOMOJCKYISIPHbBIE COEIMHEHUS,
00001IeHNS; KPUCTAUTUYECKAs PEIIeTKA, THUIBl XUMHYECKHX
- OmpeneNiaTb  UeIUu  JEATEIbHOCTH, 3a/1aBaTh | peakuuid  (OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE,
napaMeTpbl U KpUTEPUU UX TOCTUKEHHUS; 9K30-U DHJIOTEPMUUYECKHUE, PEAKIHH HOHHOTO
BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEYUS B oOMeHa), pactBop, AIIEKTPOJIUTHI,
paccMaTpUBAEMBbIX SIBICHUSX; HEAJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS
- BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh, OILECHUBATH | IUCCOLUMALIMS, OKHCIHUTENIb, BOCCTAHOBUTEIIb,




COOTBETCTBHUE PE3YJIbTATOB LENSAM, OIICHUBATH PHUCKU
MOCJICACTBUU J€ITCIbHOCTH;

- pa3BUBaTh KpPEATHBHOE MBIIIJIEHUE TMPU PEHICHUU
KU3HEHHBIX MPOOIEM

JIP 07 6) 6a30BbIC HCCAEI0BATEIHCKUE JSUCTBHUS:

- BJaJ€Th HaBbIKAMHU y4eOHO-HCCIIEIOBATEIILCKON U

NPOSKTHOW JEATEIBbHOCTH, HaBBIKAMHU Pa3pCIICHHSI
npoOemM;
- BBIABIIATH  IPHYMHHO-CIICJICTBCHHBIC  CBSI3U W

aKTyaJIM3UpOBaTh 3a7ayy, BBIJABUraTh TUIOTE3Y €€
pellieHusl, HAaXOAUTh apryMEHThI [Jis J0Ka3aTelbCTBa
CBOUX YTBEPXKICHMI, 3a7]aBaTh MapamMeTpbl U KPUTEPUU
pellIeHUS;

- QHAJIM3UPOBATH MOJTYYEHHBIC B XOJI€ PELICHUS 3aJauu
pe3yabTaThl, KPUTHUYECKN OLIEHUBATh X IOCTOBEPHOCTD,
IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

- YMETh TI€PEHOCUTh 3HAaHMS B I[IO3HABATEIBHYIO U
IPAKTUYECKYIO 00JACTH KU3HEACATEIbHOCTH;
- yYMETh  MHTErpUpOBaTh  3HAHHUSI U3
IIpPEeAMETHBIX 00IacTeH;

- BBIIBUTaTh HOBBIE WJEH, Mpeiaratb OpPUTHMHAIbHBIC
MIOJIXO/TbI M PEIICHUS; CTIOCOOHOCTH MX UCITOIH30BAHUS B
II0O3HABATEIIbHOM U COLIMATIbHOW MPAKTHUKE

pa3HbIX

CKOPOCTh XHMHUYECKON peakiuy, XUMHUYECKOE
paBHOBECHE), TEOpPUM M 3aKOHBI (Teopus
XUMHYECKOTO CTPOEHHUS OPraHMYECKUX BEIIECTB
A.M. bBytnepoBa, TeOpusi 3JIEKTPOIUTHUYECKOU
JHUCCOLUMAlUM, TIepuoanyeckut 3axkoH J[.M.
MengeneeBa, 3aKOH COXpPaHEHHS  Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3bIK XUMUH,
(GaKkTOJIOTMYECKUE CBEJICHHSI O CBOWCTBAX,
COCTaBe, MOJTy4YEeHUHU u 0e30macHoOM
MCTIOJIb30BAHUN BAXKHEUIIINX HEOPTraHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY M MIPAKTHUECKOMN
JIeSITEIbHOCTH YEJIOBEKA;

- YMETb BBISBIIATH XapaKTEPHbIE MTPU3HAKU
M U B3aUMOCBSI3b  M3YUYEHHBIX TMOHATHM,
MPUMEHSATh COOTBETCTBYIOIIUE TOHATUS TIPU
OMMUCAaHUU CTPOEHUS M CBOWCTB B3aUMOCBS3b
M3YUYECHHBIX MOHATHH, MIPUMEHSTh
COOTBETCTBYIOIIME TMOHSATHUS MPU ONHUCAHUU
CTPOCHHUS U CBOWCTB HEOPraHUYECKUX U
OPraHMYeCKUX BEIECTB M HUX IPEBpAIllCHUI;
BBIABJISITh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MOHATUSIMH W NOPEACTABICHUAMU  JAPYTHUX
€CTECTBEHHOHAYYHBIX [PEAMETOB;
[IP6 3 yMeThb WHCIOJIB30BAaTh HAWMEHOBAHUS
XUMHYECKUX COCIUHEHUW MEXIYHAPOIHOTO
COI03a TEOPETUUYECKOM M NMPUKIATHON XUMHUH H
TPUBHAIBHBIC HA3BAaHUSI BAXKHEUIINMX BEIIECCTB
(aTHIIEH, aIeTUJICH, TJIULEPUH, dhenon,
dbopManpaerua, YyKCYCHas KHCIOTa, TJIUIINH,




yrapHblii ra3, YIJIEKUCIbIA Ta3, aMMHaK,
ranieHas U3BeCTb, HETAIICHAs! U3BECTh, IUTHEBAs
coja M JpYyrux), COCTaBIATh  (POPMYIIbI
HEOPraHMYECKUX M OpPraHUYECKUX BELIECTB,
YpaBHEHHS] XUMHYECKUX PEAKIHMM, OOBSICHATh UX

CMBICIJI, IMOATBCPIKIAATh XapaKTCPHLIC
XUMHUYCCKHC CBOMCTBA BCIICCTB
COOTBCTCTBYIOIIIMUMU OKCIICPUMCHTAMHU u

3aMUCSIMU YPAaBHEHU XUMUYECKUX PEAKIIUIA;
- YMEThb  YCTaHaBJIMBAaTh  MPUHAIICKHOCTD
M3YUYECHHBIX HEOPraHWYECKUX M OPTraHUYEeCKUX
BEILIECTB K OMPEJCICHHBIM KJaccaM W rpynnam
COCJMHECHUM, XapaKTepU30BaTb HMX COCTaB W
BOKHEHIIIME  CBOMCTBA; ONPEACHSATh  BHUJBI
XUMHYECKUX CBsI3e (KOBaJIeHTHasl, HWOHHAas,
MeTaJuIn4ecKas, BOJOPOAHAs), THIIBI
KPUCTAJTUYECKHUX pEeLIeTOK BEILIECTB;
KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIINU;
- chopMHUpOBAThH IPEACTaBICHUS: 0
XUMHUYECKOU COCTaBIISIIOIIEN
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, PpPOJIU
XUMHHM B TIIO3HAaHWU SIBJICHUM MNPHUPOIBI, B
bopMHpOBAaHUN  MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW T'PaMOTHOCTH,
HEOOXOIMMON JUIsl  PEIICHUS TMPAKTHUYECKUX
3alad W OKOJOTHYECKH  OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3J0POBBIO M MPHUPOIHOU
cpexne;

[IP6 4 ymeTp HPOBOAUTH pacyeThbl MO




XUMHUYECKUM  (opMyIaM ¥ YpaBHCHHUSAM
XUMHUYECKUX pEaKImuii C  HMCIOJIb30BAHHEM
bU3NYECKUX  BEJIMYHMH,  XapaKTCPHU3YIOIINX
BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: MacCHhl,
o0beMa (HOpMasbHbIE  YCIIOBHs) Ta30B,
KOJINYECTBA BEIIIECTBA; UCTIOJIB30BaTh

CUCTCMHBIC XUMHUYCCKUC 3HAHUA JIA IPUHATHUA
peIJ_ICHI/Iﬁ B KOHKPCTHBIX KN3HCHHBIX
CUTyaludaX, CBA3AHHBIX C BCUICCTBAMHU U HUX
IMPUMCHCHUCM

OK 02.
Hcnonp3oBath
COBPEMCHHBIC
CpeacTBa
MOKCKa, aHaJIu3a
u
UHTEPIpETaluU
uHpopManm U
nH(OpPMaIMOHH
bl€ TEXHOJOTHUHU
LTSI
BBITIOJTHEHUS
3aa4y
npodeccruonans
HOU
TeSTETHbHOCTH

B o6nacTu 11ieHHOCTH HayYHOTO TTO3HAHUS

JIP 04 cdopMHpOBaHHOCTE ~ MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKd M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOIO Ha
auanore  KyJabTyp, CIHOCOOCTBYIOIIETO  OCO3HAaHUIO
CBOETO MecTa B
MOJIMKYJIBTYPHOM MHUPE; COBEPIICHCTBOBAHUE SI3bIKOBOM
u YUTATENbCKON KYJIbTYpPBI Kak CpelncTBa
B3aMMOJICHCTBUS MEXIy JIOJAbBMH M TO3HAHUS MUPA;

OCO3HAaHUE LIEHHOCTH Hay4YyHOU JEATEIbHOCTU
TOTOBHOCTH OCYILIECTBIIATh IIPOEKTHYO 151
MCCIIEIOBATENBCKYIO JIESITEIbHOCTh MHIWBUIYaJIbHO U B
rpyImne

Osnanenue YHUBEPCAJIbHBIMU y4eOHBIMU

MO3HABATEILHBIMU ICUCTBHUSIMU:
MP 04 B) pabora ¢ nHbOpMAaTIHE:
- BJAQJCTh HABBIKAMH TMOJYYCHHUS WHPOPMAIMHA U3
UCTOYHUKOB  DPa3HBIX  THIIOB, CaMOCTOSITETLHO
OCYIICCTBIISITh TIOWCK, aHAaIu3, CHCTEeMATH3aIlui0 |

[IP6 3 yMeTh IIJIAHUPOBATh M  BBIMOJIHSATH
XUMHYECKUH AKCIICPUMECHT (mpeBpareHus
OPraHMYECKUX  BEIICCTB MPH  HArpeBaHUM,
MOJIy4eHUE ATUJICHA M HM3Yy4YCHHUE €ro CBOMCTB,
KaueCTBEHHBIE PeaKIMy Ha aJIbJICTUIbI, KpaxMall,
YKCYCHYIO KHCIIOTY; JeHaTypauus OEJIKOB MpH
HarpeBaHWM,  IIBETHBIE  pEaKIUu  OCJIKOB;
MIPOBOJIUTH

peaKkIuu HOHHOTO OOMEHa, ONpPeACIsITh Cpeny)|
BOJHBIX PACTBOPOB, KaueCTBEHHBIC PEAKIIMU HA
cynbdar-, KapOOHAT- M XJOPHI-aHHOHBI, Ha
KaTHOH aMMOHHUS; pellaTh SKCIEPUMEHTAJIbHBIC
3a7auu 1o TemMaMm "Metamisl" u "HemeTamnsl") B
COOTBETCTBUM c paBUJIaMH TEXHHUKH
0€301acHOCTH MpHU OOpAaIEeHUH C BEIIECTBAMH U
7a00paTOPHBIM O0OPYIOBAHUEM; IPEIACTABIIATH
pe3yabTaThl XUMHYECKOTO JOKCIEPUMEHTa B
dbopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIHX
peakuii 1 GopMyIUPOBATH BBIBOJBI Ha OCHOBE




MHTEPNpPETalni0 MHPOPMALMK PA3IUYHBIX BHAOB H
dbopm npeacTaBiIeHUs

- CO37]aBaTh TEKCThl B Pa3IMYHBIX (opMaTax C y4ETOM
Ha3HayeHuss HHQOpMAUMU U 1EJIEBOH ayAUTOPHH,
BbIOMpass ONTUMalbHYI0 (GOpMY TMPEACTABICHUS H

BU3YyaJIN3alluH,
- OLOCHHNBATDH HOCTOBCPHOCTD, JICTUTUMHOCTD
PIH(I)OpM&L[PIPI, cC COOTBCTCTBHUC ITPpaBOBBIM 151

MOPaJLHO-3TUYECKUM HOpMaM
- ACIIOJTB30BAaTh CPEICTBA HHPOPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHBHBIX, ~ KOMMYHHKATHUBHBIX U
OpraHU3alMOHHBIX 33J1a4 C COOJII0IcHHEM TPeOOBaHUI
SPrOHOMHMKH, TEXHUKH 0€30IMaCHOCTH, TUTUCHBI,
pecypcocOepeKeHHs, TPABOBBIX H ITHICCKUX HOPM,
HOPM HH(OPMAIIHOHHOM

0€30I1aCHOCTH;

- BJIJICTh HABBIKAMU PACIIO3HABAHUS U 3AIIHUTHI
uHdopManuu, HHGOPMAITMOHHON OE301TaCHOCTH
JTMYHOCTH;

TUX PE3YJIbTATOB;

[IP6 6 yMerp aHANMM3UPOBATH XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl U3  pasHbIX
UCTOYHUKOB (CpeICcTB MaccoBOl MHpoOpmanuu,
ceTb IHTEpHET U Apyrue);

-IIP6 4 BrageTp OCHOBHBIMH METOJAMHU
HAyYHOTO TIO3HAHMS BEIIECTB M XUMHUYECKUX
SABJICHUN (HabnroieHue, U3MEpEHHUE,
HKCIIEPUMEHT, MOJIETUPOBAHMUE); YMETh
IPOBOAUTH PACUEThl IO XUMUUECKUM (HOpMyJIam
U YpaBHEHHMSIM XHUMHYECKHUX peaKIud ¢
UCIIOJIb30BaHUEM buznueckux BEJIUYMH,
XapaKTEepU3YIOIINX BEILECTBA c
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, o0ObeMa
HOPMaJIbHBIE  YCJIOBHSI) Ta30B, KOJMNYECTBA
BELIECCTBA; UCII0JIB30BaTh CUCTEMHBIE
XUMHWYECKUE 3HAHUS IS IPUHATHS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTyaLUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 04.

Db dexTuBHO
B3aUMOJIEHCTBO
BaTh U paboTaTh
B KOJUJIEKTUBE U
KOMaHjie

- TOTOBHOCTb K CaMOPA3BHUTHUIO, CaMOCTOATCIIbBHOCTH U

CaMOOTNPEICIICHUIO;

MP 03 OsBnanenue HaBbIKAMU y4eOHO-
UCCIIEIOBATENBCKOM,  NPOEKTHOM WU COLMAIBHOMU
JIEATSIILHOCTH;

OBiajicHue  yHUBEPCAJIbHBIMM  KOMMYHUKATHBHBIMU
JNICUCTBUSAMU:

JIP 07 6) coBMecTHas MeATeIbHOCTD:
- TOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOM

[IP6 3 ymeTh IUIaHHPOBATH U BBITIOJIHATH
XUMUYECKUN  JKCIEpUMEHT  (TpeBpalieHus
OpraHMYECKUX BEUIECTB TMpPU HArpeBaHUH,
MOJIyYEHUE ATUJIIEHA U HU3YYEHUE €ro CBOICTB,
KAUEeCTBEHHbIE  pEAKUUH  Ha  aJbJCTUAbI,
KpaxMmall, YKCYCHYIO KHCJOTY; JeHaTypalus
OEJKOB TpU HAarpeBaHUHW, IBETHbIC PEAKIUU
O€JIKOB; MPOBOAUTH PEaKlMM MOHHOTO OOMEHa,
OMpENEeNsATh  Cpely  BOJHBIX  PAcTBOPOB,




U MHAUBUAYAIbHON paOOThI;

- NOPUHUMATh  L€IM  COBMECTHOM  JAEATEIBHOCTH,
OpraHu30BBIBATh M KOOPJAMHUPOBATH JCHCTBUS IO €€
JIOCTHKEHHUIO: COCTaBJIATh TUIaH JICHCTBU,
pacupenensaT podad C Yy4YETOM MHEHHM YYaCTHUKOB
00CyX1aTh Pe3yIbTaThl COBMECTHON PabOTHI;

- KOOPAUHUPOBATh U BBIMOJHATH PabOTy B YCIOBHUSIX

peaspHOTO, BHUPTYaJbHOTO U KOMOMHUPOBAHHOTO
B3aHMMO/ICHCTBUS;

OCYIIECTBIIATH MO3UTUBHOE CTPaTETUYECKOE
MOBEJCHUE B PA3JIMYHBIX CUTyalUsX, MPOSBIATH

TBOPYECTBO U BOOOpakeHHe, ObITh MHUIIMATUBHBIM
OBnajieHne  YHUBEPCAIBHBIMU  PETYJISATUBHBIMHU

JIEUCTBUSAMU:

MP 02 1) npunsTHe cedsl U IPYTUX JIFOJEH:

- IPUHUMATh MOTHUBBI U apTYMEHTBI APYTUX JIOAEH TIPU

aHaJu3€e pe3yJbTaToOB IESITEIbHOCTH;

- IPU3HABaTh CBOE IMPABO M MPABO JPYTHX JIOJIEH Ha

OIIINOKHU;

pa3BHBaTh CIIOCOOHOCTh TMOHUMATh MHUP C TIO3UIUU

JIPYroro 4ejoBeKa

KaueCTBEHHBIE PEaKIuu Ha CylbdaT-, KapOoHaT-
U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHWS;

[IP6 5  pemars 3KCOEPUMEHTAJIbHBIE
3agaum no temam "Mertamel" u "Hemerannel" B
COOTBETCTBUHU C paBUIAMH TEXHUKU
0€30MacHOCTH NP 0OpAIlICHUH C BEIIeCTBAMU U
7a00paTOpPHBIM O0OPYJTOBAHUEM; MPEICTABIATH
pe3yNbTaThl XHMHUYECKOTO DJKCIIEPUMEHTA B
dbopme 3anmucu ypaBHEHUH COOTBETCTBYIOIIUX
peaknuii ¥ (OPMYITHPOBATH BBIBOJBI HA OCHOBE
ATUX PE3yJIbTaTOB

OK 07.
CopeiicTBOBaThH
COXPaHEHHIO
OKpYyKaromen
Cpenbl,
pecypcocoepexe
HUIO,
MIPUMCHSTH

JIP 14 B ob6nactu 3KOJIOTMYECKOT0 BOCTIMTAHHUS :

- c(OpPMHPOBAHHOCTh  JKOJOTHYECKOH  KYJIBTYpHI,
NOHUMAHHUE  BJIUAHUS  COLUUAIbHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHME NPUPOJHON M COLMAIBbHOU
cpenbl, OCO3HaHUE r100aJIbHOTO Xapakrepa
AKOJIOTUYECKUX TPOOJIEM;

- TUIAHUPOBAHUE U  OCYIIECTBJIEHUE
OKPY’KAIOIIEH Cpelle Ha OCHOBE

JNEUCTBUU B
3HaHUI 1eJieH

[P0 1 chopMHUpOBaTh TMPEJCTABICHUS: O
XUMHYECKOU COCTaBJISIOLIEN
€CTECTBEHHOHAYYHOM KapTUHBI MHpPA, POJIH
XUMHHM B TIIO3HAaHWU SIBJICHUM MNPHUPOIBI, B
bopMHpOBAaHUN  MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHATBHOW T'PaMOTHOCTH,
HEOOXOAUMOM Il PELICHHsS] MPAKTUYECKUX

3agad n OKOJIOTN4Y€CKHU 00OCHOBAHHOTO




3HAHMS 00 | yCTOMYMBOTO pa3BUTHS YEIOBEUECTBA; OTHOIIEHHSI K CBOEMY 3JI0pPOBbIO M IPHUPOAHOU
M3MEHEHUU AKTUBHOE HEMpUATUE JCHCTBUM, NPUHOCSIIUX BpEH | CPEIE;
KJIMMarTa, OKpYXalollen cpese; [IP6 5 ymers  coOmogaTh — MpaBuiia
TIPUHIIUTIBI - YMEHHE MPOTrHO3UPOBATh HEOJIaronpUATHBIE | SKOJOTUYECKH LIEIECOO0Pa3HOr0 MOBEACHUS B
OepeKITUBOTO HKOJIOTHYECKUE  TOCJHEACTBHS  MPEANPUHUMAEMBIX | OBITY W TPYAOBOW JIEATETBHOCTH B LEJAX
MPOU3BOJCTBA, | ACHCTBUIL, MPEIOTBPALLATH UX; COXPAaHEHHSI CBOErO 370pOBbS U OKpYXKaloIen
3¢dPexTUBHO - pacHIMpeHUEe OINbITa JACATEIBHOCTH HKOJOTMYECKOW | IPUPOAHOM  Cpelbl; yUYMTHIBATH  OMACHOCTH
JEHCTBOBaTh B | HAIIPABJICHHOCTH; BO3/IEHCTBUS Ha KUBBIE OpraHU3MBI
ype3BbluaiiHbix | MP 03 OBJIaJICHUE HaBbIKAMU yueOHO- | ONPEICNICHHbIX  BEIIECTB, TIOHUMAsl  CMBICI
CUTYyaLUAX UCCIIEOBATENBCKOM,  MPOEKTHOM U COLUUAIBHOW | MOKA3aTENs MpEIEIbHON JOITYCTUMOM
NesITeIbHOCTH; KOHIICHTPAIUHU
JIP 09. I'otoBHOCTH M cnocoOHOCTh K oOpaszoBanuio, B | [IP6 1 CdhopmMupoBaHHOCTH MpEACTABICHUN O
TOM 4YHCJE€ CaMOOOpa30BaHMIO, HAa MPOTSHKEHHHM BCEH | MECTe XMMUU B COBPEMEHHOW HayYHOUW KapTHUHE
KU3HHU; CO3HATEIIbHOE OTHOUIEHHWE K HENPEpPHIBHOMY | MUPA; NOHUMaHHUE posn XUMUU B
00pa30BaHUIO KaK YCIIOBHIO ycnemHo# | popmupoBanuu Kpyrozopa u ¢GyHKIIHOHATHHON
K 2.7. npodeccruoHaIbHOM 1 OOIIECTBEHHOM AEATENLHOCTH. IPAMOTHOCTA  4e€JIOBEKa I pEUIeHUs
TTpoBOHTH JIP 13. OCOSfIaHHI)II/I BbIOOp Oynymiedl mpodeccur W | MpaKTHYECKHUX 3a/1a4,
HOUBEHHYIO 1 BO3MOXKHOCTEH peanu3anuu COOCTBEHHBIX HKUSHEHHBIX [IP6 3 BnageHue OCHOBHBIMH METOJAMH
IJIAHOB; OTHOILICHHE K npodecCHOoHaNbHOM | HAYYHOTO MO3HAHUS, UCTIOIb3YEMBIMU B XUMHUU:
PaCTHTCILHYIO JESTETPHOCTH KaK BO3MOXXHOCTH y4YacTHsl B PEUICHUU | HAOIIOACHHE, OIHMCAHMUE, U3MEpEHUE,
AMATHOCTHIY JUYHBIX, OOIIECTBEHHBIX, rOCyJapCTBEHHBIX, | SKCIIEPUMEHT; yMEHUE o0pabaThIBaTh,
E:g::}?pfﬁ OO0IIeHAIMOHATIBHBIX IPOOJIEM. OOBSICHATH PE3yJbTAThl MPOBEACHHBIX OIBITOB U

MP 01. YmMmeHue camMOCTOSITEIBHO OIPEACATh 1en

ACATCIIPHOCTH MW COCTABJIATH IINIAHBI JACATCIBHOCTH,
CaMOCTOATCIIbHO OCYHICCTBIIATh, KOHTPOJIHPOBATL H
KOPPCKTUPOBATh  ACATCIBHOCTb, MCIIOJIB30BATbH BCC

BO3MOJXHBIC PECYPChI I JOCTHIKCHHUS ITOCTABJICHHBIX

JieJaTh BBIBOJBI; TOTOBHOCTb M CIHOCOOHOCTH
MPUMEHATh METOABl TO3HAHUS IIPU PEUICHUU
MMPAKTUYECKUX 3a/1a4;

[IP6 5 BrnageHue mnpaBuiaMu  TEXHUKHU
0€30MaCHOCTH MPU UCIIOJIB30BAHUU XUMHUECKUX




HeNel M pealn3alyy TUIAaHOB JESTENIbHOCTH; BHIOUPAThH
yCIICUTHBIE CTPATETHH B PA3IMUHBIX CUTYAIUAX

MP 03. Brnianenue HaBbIKaMU [M0O3HAaBaTENIbHOU, y4eOHO-
MCCIIEJIOBATEIHCKOM U MMPOEKTHOM 1eATETHHOCTH,
HaBBIKAMU pa3penieHus npooieM; CliocOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIEHOMY TTOMCKY METOJIOB
peIleHus] MPAKTHYECKUX 3a/1a4, TPUMEHEHUIO
pa3IMYHBIX METOAOB IMO3HAHUS B CO3/IaHUU HOBOH 0a3bl
MaTepUaNTbHON KYJIbTYpHI, B PEHICHUN TTI00aTbHBIX
po0JIeM YCTOMUNBOTO Pa3BUTHSI YEIOBEYECTBA

BEIIIECTB;

[IP6 6 CdopMUpOBaHHOCTh COOCTBEHHOM

mo3unmun 110

uH(popmaIu,
UCTOYHUKOB

OTHOIIEHUIO K XUMHWYECKOU
IIOJIy4aeMOM M3 pasHbIX




2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJILHON

JANUCIHUITIMHBI «XUMMWS»

Buj yueOHOM padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM NPOrPAMMBI JUCHMILIHHbI 84
B T.Y.

OcHOBHOE cofepKaHue 62
B T. 4.

TEOpETHYECKOE 00yUueHre 26
MPAKTUYECKUE 3aHITHUS 18
B T.4. KOHTPOJbHbBIE PaOOTHI 6
1abopaTOpHBIC 3aHITHS 18
I[IpodeccuoHATBHO-OPUEHTHPOBAHHOE COIEPKAHUE 99
(comepskaHue NPUKIATHOTO MOIYJIsI)

B T. 4..

TEOPETHIECKOE 00yUeHNe 4
[MPAKTUYECKUE 3aHATUS 6
nmabopaTOpHBIC 3aHATHUS 12

[MpomexxyTounasi aTTecTanusi (AudpdepeHIUPOBAHHDBINH 3a4eT)




2.2 TeMaTH4YeCKHU IVIAH U COACPKAHME YYeOHOU IMCUUIIIMHBI

Dopmupye
HaumenoBaH
He pase10B Conep:kanmne yueOHOro MaTepuasa (0CHOBHOE M P0G eCCHOHATILHO- ) O0bem | Mble
T Tent OpHEHTHPOBAHHOE), JIA00PATOPHLIE M NPAKTHYECKHE 3aHATHS, NPUKIATHONH MoAyab UacoB | KOMIETeH
uMu
1 2 3 4
OcCHOBHOE CcoiepKaAHUE 62
Paznesn 1. OCHOBBI CTPOEHHUS BellleCTBA 4
OCHOBHOE CoepKaAHUE 2
TeopeTnueckoe o0yueHune 2
CoBpeMeHHas MOJENb CTPOCHHS aroMa. JJIEKTPOHHAas KOHQUIypaumus aToMma.
Tema 1.1. Knaccuukanus XMMHYECKUX DIEMEHTOB (S-, P-, d-demMenTh). BaleHTHEBIE DJIEKTPOHBIL.
Crpoenne BajieHTHOCTL. DJIEKTPOHHAS MPHPOAAa XUMHYECKON CBS3H. DIEKTPOOTPHUIATENLHOCTD.
aToMoB KoBaneHTHas CBsA3b, €€ Pa3sHOBUAHOCTA M MEXaHU3Mbl 00pa3oBaHusi (OOMEHHEIH H 1
XUMHFCCKUX | nogopHO-akuenTopHbli). MoHHas cBsa3b. MeTamueckas CBsA3b. BOAopoaHas CBS3b.
SJICMEHTOB M| MexMomeKyIsapHbIe B3aUMOIEHCTBYSI.
MpUpOAa | J[30Tombl, OCHOBHOE M BO30YKICHHOE COCTOSIHHE aToOMa, THOPUIM3ALUS ATOMHBIX
XUMHYCCKOH | 1 60ima e,
CBA3H IpakTHYecKue 3aHSATHS 1 OK 01
Pellenye NMpPakTUYECKHMX 3aJaHUM HA COCTABICHUE SJIEKTPOHHO-rpaduueckux (Gpopmyi
31€eMEHTOB 1-4 nepuooB.
Pemenne 3amannii Ha UCIIOJIB30BAaHUE XUMHUYECKON CUMBOJIMKM Y Ha3BaHUM COEIUHCHUU
10 HOMEHKJIAType MEXIYHapPOJHOIO COH3a TEOPETUYECKOW M HPHKIAJHOW XUMUH U 2
TPUBUAIBHBIX HA3BAHWM JUI1  COCTABICHUS XMMHUUYECKUX (OPMYJ JIBYyXaTOMHBIX
coeMHEnnl (OKCHIOB, CyIb(QHIOB, TUAPUAOB M T.L) M APYTHMX HEOPTaHUYECKHX
COEIMHEHUM OTIEIBHBIX KJIACCOB.
Tema 1.2. OcHOBHOe coep:KaHue 2 OK 01




[Tepnonnueck
MU 3aKOH U
tabmmma J[. 1.
Menpeneena

IIpakTuyeckue 3aHATHHA

[lepuonnueckas cucrema xumuueckux dsemMeHToB .M. Menneneea. Duznyeckuit
cmbicn  [lepmogmueckoro 3akona J[.M. MeHnneneeBa. 3aKOHOMEPHOCTH W3MEHEHMS
CBOMCTB XMMMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX HUMHU IMPOCTBHIX M CIIOKHBIX BEIIECTB B
COOTBETCTBUM C IIOJIOKEHUEM XUMMUYECKOrO 3jieMeHTa B llepuoanyeckoy cHCTEME.
MupoBo33peHyeckoe U HaydyHoe 3HauyeHue llepumonmueckoro 3akona /[.M1. Menzaeneena.
[Tporuossl /.M. MenaeneeBa. OTKPHITUE HOBBIX XUMUYECKUX JIEMEHTOB

OK 02

Paznen 2. XuMudeckue peakmum

10

Tema 2.1.
Tunsl
XUMHYECKHUX
peakiuin

OcHOBHOE coepKaHue

TeopeTuueckoe 00yueHue

Knaccudukanus v THIIBI XUMUYECKUX PEAKIIUN C yYACTUEM HEOPTaHUYECKUX BEIICCTB.
KonnuecTtBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU U
pacyeTsl 0 YpaBHEHUSM XMMUUYECKUX peakuuil. MoJb Kak eIMHHIIA KOJIHMYECTBA
BelecTBa. MoisipHast Mmacca. 3aKOHbI COXPAHEHHSI MAacChl M SHEPTHH. 3aKOH ABOTaipo.
Mounsipablii 00beM 1a30B. OTHOCHUTENBHAS TIOTHOCTH Ta30B.

IIpakTuyeckue 3aHATHS

CocraBieHune ypaBHEHHI PEaKIMi COSIUHEHUS, PA3I0KEHUS, 3aMEIIICHNs, OOMEHa.
VYpaBHeHUs peakiuii ropeHus, HOHHOTO 0OMEHa, OKUCIICHHI-BOCCTAHOBIICHHUS.

PacueT konMueCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEMIECTB U MMPOAYKTOB PEAKIIUU.
PacyeT konMuecTBEHHBIX XapaKTEPUCTUK MPOIYKTA PEAKIUN COCIUHEHHUS], €CIIU OJHO U3
BEIIECTB JaHO B M30BITKE W/UIW CONEPKUT MpumMecH. Pacuet maccoBoii uiu 00beMHOM
JIOJIM BBIXOJ1a TPOAYKTA PEAKIIUU COEAUHEHUS OT TEOPETUYECKH BO3MOKHOTO. Pacuer

OK 01




00bEMHBIX OTHOIIICHUH Ta30B. Pacuet macchl (00BhEM, KOJTMYECTBO BEIIECTBA) MPOYKTA
peaKLuu, €Ciau OJJHO U3 BEILECTB IaHO B BHUJIE PACTBOPA C ONPEAECICHHON MaCCOBOM JOJEU
pacTBopeHHOro BeniecTBa. Kimaccudukanus v TUIBI XUMAUYECKUX PEAKIUH C ydacTUEM
HEOpraHW4YeCKuX BemiecTB. KonnuecTBeHHbIE OTHOLICHUS B XUMUH. OCHOBHBIE
KOJINYECTBEHHBIEC 3aKOHBI B XUMUU U PACUEThI 0 YPABHEHUSIM XUMUYECKUX PEAKIIUH.
Monb Kak equHUIA KOJIMYECTBA BeUlecTBA. MoJsipHas Macca. 3aKOHbI COXPaHEHHUSI MACChl
U SHepruu. 3akoH ABoraapo. Mossipabiil 00beM razoB. OTHOCHUTENIbHAS TIJIOTHOCTH T'a30B.

Tema 2.2. OcHOBHOE cofepKkaHue

DIIEKTPOJIUTH

geckas Teopernueckoe 00yueHue

AMccommanis | 1€opHus JIEKTPOIUTHYECKOH qucconuanuu. Peakiuyu nonHoro oomena. CocraBieHue

Y MOHHBIH peakIuii HOHHOTO OOMEHa IMyTEM COCTABIICHUS WX MOJHBIX U COKPAIIICHHBIX HOHHBIX

oOMeHa YpaBHEHUM.
['upponus coneil. 3HavueHwe TuApoiM3a B OHOJOTMYECKUX OOMEHHBIX IpoIleccax.
ITprMmeHeHune rupoin3a B IPOMBIIIICHHOCTH. OK 01
JlaGopaTopHble 3aHATUSA OK 04
JIaGopartopnas pabota «Peakiuu ruaponsa.
HccnenoBanne cpeasl pacTBOPOB COJieH, OOpa3OBaHHBIX CHJIBHBIMH U  CJIa0bIMU
IPOTOJIUTAMHU, U UX PEAKIUN C pacTBOpaMHU IIeNo4Yd U kapOoHaTta HaTpusa. CocTaBieHue
peaKIui TuApOIIn3a

KonTpoabHa
CrpoeHue BelllecTBa U XUMUYECKUE PEAKIINU

s1 pabora 1

Pa3znea 3. JAucnepcHbie CUCTEMBI
Tema 3.1. OcHOBHOe coep:KaHue
JucnepcHbie

CHCTCMBI U

TeopeTnueckoe o0yueHune




(akTopsl UX

I[I/ICHepCHBIC CHCTCMBEI. KOJ'IJ'IOI/II[HBIG cucteMbl. MicTUHHBIE pacTBOPBLI.

Ha3BaHUE HEOPTAHMYECKUX BEIIECTB UCXO/SI U3 UX XUMUUYECKON (DOPMYITBI HITH
COCTaBJICHUE XUMUUYECKOUN (hOPMYJIbI UCXOJISI U3 Ha3BAHMS BEIIECTBA MO MEXIYHAPOIHOM

ycTouuBocT | PacTBopeHue kak ¢uiznko-xumuueckuili mpouecc. PactBopbl. CriocoObl MPUTOTOBICHUS
u pactBOopoB. PactBopuMocTb. MaccoBass 1011 pacTBOpeHHOro BeliecTtBa. [IpenenbHo
JONMYCTAMbBIE KOHIIEHTPAllMM M WX HCIOJb30BAHUE B OIEHKE 3KOJIOTMYECKOU
0€30MacHOCTH.
Knaccuduxanus gucnepcHsix cucteMm no cocraBy. CtpoeHue u QpakTopbl yCTOMYUBOCTH
JIUCTIEPCHBIX CHUCTEM. Pacrio3HaBaHME MCTHUHHBIX PACTBOPOB, KOJUIOWHBIX PAaCTBOPOB U
rpyooaucnepcHsix cucteM. CTpoeHre MUIEIUIbl. PaccenBanue cBeTa Mpu MPOXOKIECHUU
CBETOBOI0 MyYyKa 4yepe3 ONTHYECKU HEOTHOPOAHYIO cpeny (3ddexra Tunnans). OK 01
OcHOBHOE cofepKaHue 4 OK 02
Tema 3.2. OK 07
HUccnenoBanu JIaﬁopaToprle 3aHATUA 2
¢ CBOKMCTB Jlabopatopnas padota «IIpuroroBieHue pacTBOPOBY.
AUCHEPCHBIX | [[puroroBieHue pacTBOPOB 3a/IaHHOM (MOJISIPHOM) KOHLIEHTpAIUH (C MPAKTHKO- 2
CHUCTEM IJIA OpPUEHTUPOBAHHBIMH BOIIPOCAMHU ), ONIPEIETICHUE CPEJIbI BOJHBIX PACTBOPOB.
ux JlaGopatopnas padota «MccneqoBaHue TUCIEPCHBIX CUCTEM.
MIEHTU(UKAL [IpuroroBieHnEe U U3y4EHHUE CBOMCTB JUCTIEPCHBIX CUCTEM Pa3HbIX BUJOB: CYCIICH3HUH, 2
un AMYJICUH, KOJUIOUIHOTO pacTBopa. CpaBHEHHE CBOMCTB UCTUHHBIX U KOJJIOMIHBIX
PacTBOPOB, BBISIBJIEHUE OCHOBHBIX Pa3JIMUUi MEXKY HUMU.
Pasnea 4. CTpoeHne u CBOIiCTBA HEOPraHUYECKUX BeleCTB 14
Tema 4.1.
OcHoOBHOE coaepkaHue 4
Knaccudukamm
o TeopeTuyeckoe 00yueHHe 2
HOMEHKJIATYyp
a u ctpoenne | IIpegmer HeopraHM4YeCKOW XUMUN. B3aMMOCBA3b HEOPTaHUYECKUX BEILIECTB.
Heopranudeck | Kmaccudukanus neoprannueckux Bemects. [IpocTeie u crnokabie BeniecTBa. OCHOBHBIC
UX BELIECTB KJIACCHI CJIOKHBIX BELIECTB (OKCUAbL, TUAPOKCUIbI, KUCTOTHI, co). HoMeHknaTypa u 2




WJIA TPUBUAJIbHON HOMEHKJIATYPE.

MexmMonekymnspHble B3aumoaenucTsus. Kpucramioruaparsl. ArperaTHble COCTOSHUS
BEILECTBA.

Kpucraminueckue u amopdHble BemecTBa. TUIBI KPUCTATUNIMYECKUX PEIETOK (aATOMHas,
MOJIEKYJIsipHasi, MOHHAsI, METAJUTMYecKas). 3aBUCUMOCTb (PU3UYECKUX CBOMCTB BEIECTBA
OT TUIA KPUCTAININYECKON pemieTku. [[puunHpl MHOr00Opa3usi BEECTB.

CoBpeMeHHbIE MPEJCTaBICHUS O CTPOCHUH TBEPJbIX, KUAKUX U ra3000pa3HbIX BEIIECTB.
Kunkue Kpructamisbl.

IIpakTHyeckue 3aHATHS

Pemenue 3a/1a4 Ha pacucT MacCOBOM JOJIN (MaCCLI) XHUMHNYECKOI'O 2JIEMCHTA

yenoBeka M opranu3moB. Koppo3us MeTamioB: BUIIBI KOPPO3HH, CIOCOOBI 3aIIUTHI
METaUIOB OT Koppo3uu. Hemeramibl. O0mme ¢uznyeckue M XUMHYECKHE CBOMCTBA
HemeTaiuioB. Tummunbie cBoiicTBa MeramwioB 1Y- YII rpymn. Knaccudukamus u
HOMEHKJIaTypa COCAMHEHW HeMeTamioB. KpyroBopoTbl OHOTEHHBIX DJJIEMEHTOB B

IpUPOJIE.

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHJOB,
TUAPOKCUAOB, KUCIOT, COJEH U JIp.). 3aKOHOMEPHOCTU B U3MEHEHUHU CBOWCTB MPOCTHIX
BEILIECTB, BOJIOPOAHBIX COCAMHEHN I, BHICIINX OKCUJIOB U THIPOKCUJIOB.

(coenuHeHMs) B MOJIeKyIe (cMecH). PerieHne mpakTHYeCKUX 3a1aHuM 110 OK 01
KJaccu(puKaIuy, HOMEHKIAType U XUMUYECKUM (popMysiaMm HEeOpraHMYEeCKUX BEIECTB OK 02
Pa3IMYHBIX KJIacCOB (HA3bIBaTh U COCTABIATH (POPMYJIbI XUMHUYECKHUX BEIIECTB,
ONpeAEsTh MPUHAJIEAKHOCTH K KJIaccy).

Tema 4.2.

DusiKe- OcHOBHOE coepKaHue

XUMHYECKHE

CBOMCTBA TeopeTnueckoe 00yueHue

HeopraHnnueck | Meramiel. OOmmue ¢u3MYeckue MW XUMHUYECKHEe CBoHcTBa MeTamuioB. CrmocoOs OK 01
1X BEIIESCTB MOJIy4YeHUsl. 3HAYCHHE METAJIOB M HEMETAJJIOB B TMPUPOJEC U KUZHEIACSITEILHOCTU OK 02




IIpakTuyeckue 3aHATHHA 1
CocraBiieHME YpaBHEHUN XMMHUYECKMX PEAKIUH C y4YaCTUEM IIPOCTBIX M CIIOKHBIX
HEOpPraHMYECKUX BEIIECTB: OKCHUJOB METAJIOB, HEMETAJJIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMM M aM(pOTEPHBIX THIPOKCUIOB, HEOPTaHUYECKUX 1
COJIEH, XapaKTEPU3YIOLIMX UX CBOMCTBA.
Pemienue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HaA CBOMCTBA U
NOJIYYEHUE HEOPTAHUYECKHUX BEIIECTB.
JlaGopaTopHble 3aHATUA 2
JlaGopatopnas padota «CBoiCTBa METAINIOB U HEMETAJIOBY.
HccnenoBanre pu3nyeckuX U XMMUYECKUX CBOMCTB METAJUIOB M HeMeTaJioB. Pemienue 9
AKCHEPUMEHTAIBHBIX 3aJady [0 CBOMCTBAM XHWMHYECKMM CBOWCTBAM METAJUIOB H
HEMETAJJIOB, IO PACIO3HABAHUIO U MOJYUYECHHUIO COEAUHEHNI METAJJIOB U HEMETAJLIOB.
Tema 4.3. OCHOBHOE COJepKaAHUE 3

Mnentudukan | JlaGopaTopHble 3aHATHS 2

us

HEODTAHMIECK Jlabopatopnas padota «MneHTudukaims HeopraHn4eCcKux BEILIECTB.

B —— Pemiennie 3KCrepuMEHTANBHBIX 3ajad 1O XUMUYECKAM  CBOHCTBAM ~METajlIoB U OK 01
HEMETAJIJIOB, 110 PACIO3HABAHUIO U MOTYUYECHHUIO COEAUHEHNN METAJJIOB U HEMETAILIOB. 2 OK 02
NnenTudukaiys HeOPraHMIECKUX BEIIECTB C UCTIOIB30BAHUEM HX (DU3UKO-XUMHUYECKUX
CBOMCTB, XapaKTePHBIX KaueCTBEHHBIX peakiinii. KauecTBeHHBIC peakiuu Ha Ccyibdar-,

KapOOHAT- U XJIOPU/-aHUOHBI, HA KATUOH aMMOHUS

KonTpoabua .

CBolicTBa HEOPraHUYECKUX BEIIECTB 1

s1 pabdora 2

Pazien 5 Kunernueckue u TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH ITPOTEKAHUSI XUMHUUECKUX 3
peakuuii

Tema 5.1. OCHOBHOE cojiep>KaHue 4 OK 01

Kunernuecku TeopeTuueckoe o0yyeHnmne 2 OK 02

e Xumnueckue peakiuu. Kiaccudukanus XuMHYECKUX peakluii: 1o (pa30BOMY COCTaBY 2




I/ICCJIGI[OBaHI/IC BJIIMAHWA HW3MCHCHHA KOHIOCHTpAOWMKM BCHICCTB, PCAKIMHU CPCAbl H

3aKOHOMEPHO | (TOMOTCHHBIC U TETEPOTCHHBIE), TT0 UCIIOJIB30BAHUIO KaTan3aTopa (KaTATUTHICCKUE
CTH HEKaTaJIUTHYCCKUE).
nporekanuss | CKOpPOCTh peakiiuy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB: IPUPOIBI PEarupyroIIux
XUMHUYECKUX | BEIIECTB, KOHIICHTPAIIMU Pearupyrolnx BeIiecTs, TeMneparypsl (npasuwio Bant-I'odda),
peakuui TUTOIIAIM PEAKIIMOHHOMN TTOBEPXHOCTH, HATMYMS KaTaiau3aTopa. Poib kaTanu3aTopoB B
IIPUPOJIC U MMPOMBIITUICHHOM MTPOU3BOICTRBE.
DHeprusi akTUBaIMKA. AKTUBUPOBAHHBIA KOMILUIEKC. KaTanu3aTopsl u KaTaus.
Pouib kaTanu3aTOpoOB B MPUPOJIE ¥ POMBIIIJICHHOM IPOU3BOJICTBE
JlaGoparopHasi padora 2
1. JlaboparopHas pabora «OmpeaencHUe 3aBUCHUMOCTH CKOPOCTH PEaKIUH  OT
KOHIICHTPAIIMK pPEarupyroIIux BeHIeCTB». VccleqoBaHue 3aBUCUMOCTH CKOPOCTH
peaknuu OT KoHIeHTparuu. OnpeieneHne KOHCTAHTBl CKOPOCTH PEaKIMK rpaduueCKuM 9
METOJIOM.
Pemenne mpakTUKO-OpPUEHTUPOBAHHBIX 3a/laHU Ha aHaMu3 (aKTOPOB, BIUAIONIMX Ha
U3MEHEHHE CKOPOCTH XMMUUYECKOU PEaKkuH.
OCHOBHOE COIepKaAHUE 4
T 59 TeopeTnueckoe ooyueHune 2
TengHH'H;lMH Kiaccudpukanys XUMHYECKUX peakiuii: mo TermioBoMy 3(ddekTy (9K30TepMUYECKHE,
qecKIe SHIOTCPMHUIECCKHUE), H0U06paTI/IMOCTI/I (o6paTuMble 1 HeoOpaTtumbie). TemnoBbie 3(1)(i)GKTEI
38KOHOMEPHO XUMHYECKUX peakuuil. TepMoxumudeckue yPaBHEHHUA. OOpaTUMOCTh  peakIIuil.
- XVWMHUYECKOE PAaBHOBECHE M €ro CMEIIEHHWE TOJl ACHCTBHEM pa3IUYHBIX (HaKTOPOB 5 OK 01
HpoTeKaHs (KOHIIEHTpaIlis PEareHTOB WM NPOAYKTOB PEAKIMH, NABJCHHE, TeMIiepaTypa) s OK 02
aoniaeckix | CO3AAHHS ONTUMANIBHBIX YCIIOBHH NPOTEKAHUSA XHMHIECKHX TPOLIECCOB.
— [Tonsitue 06 sHTAambnuK u dHTpomuH. DHeprus [nb6ca. 3akon ['ecca u cnencTBus u3
Hero. Pontb cMenieHrs paBHOBECHS B TEXHOJIOTHUECKHX MTPOIIeCCax.
PaBHOBecue
HMITICCKIX JlabopaTopHble 3aHATHA 2
peaxmit Jlabopatopnas pabota «/3yueHne BIUSHUS pa3INYHBIX (HaKTOPOB HA CMEIICHHE
XUMHUYECKOTO PABHOBECHS». 2




TEMIIEpAaTypbl Ha CMEIIEHUE XHMHMYECKOro paBHOBecHs. (CpaBHEHHE NOJIYYEHHBIX
pe3yJIbTATOB C TEOPETUYECKU IIPOTHO3UPYEMBIMU Ha OCHOBE IpuHIuna Jle Ilareinse.
Pemienne npakTuKO-OpUEHTUPOBAHHBIX 3aJjaHUN Ha IpuMeHeHne npuHuuna Jle-Illarense
JUI HaXOXKJICHUs HAIPaBICHUSA CMEIIECHUS PABHOBECHUS XMUMHUYECKON pEakLUU U aHaIu3
(aKkTOpOB, BIUAIOIINX HA CMEIIEHNE XUMUYECKOI'0 PAaBHOBECHSI.

IIpodeccnoHAIbHO-OPHEHTHPOBAHHOE COJepkaAHUE (ColepKaHHUe NMPUKJIAJTHOTO MOIYJIs1)

Pasnea 6. Xumusi B ObITY ¥ IPOM3BOJACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA 2
Tema 6.1. IIpakTHUyecKHue 3aHATHS 2

Xumusi B ObITY 5 . . . OK 01
" KOJIOTHYECKasi 0€30MaCHOCTb MOCIIEICTBUI 6BITOBS)I/I Y NIPOU3BOICTBEHHOU 5
S — ACATEIILHOCTH HENIOBEKd, CBS3AHHA C nepepabOTKON BELIECTB; MOMCK U aHAJIU3 OK 02
HHOI XUMHYECKOM MHPOPMAIIUU U3 PA3IMYHBIX UCTOUHUKOB (Hay4YHast M y4eOHO-Hay4YHas OK 04
eATENBHOCTH JAUTEepaTypa, CpeAcTBa MaccoBoil nHdopmanuu, cetb Uutepuet u npyrue). Keliceor (¢ OK 07
HeIOBCKA yueToM Oyayuiel npopecCuOHaNbHON AESITEIbHOCTH) Ha aHAIU3 UHPOPMAIIUH O K.2.7

IPOU3BOJICTBEHHON JEATEIHLHOCTH YEJIOBEKA, CBA3AHHOM C nepepaboTKON U MOJydYeHUEeM
BEIIECTB, a TAKXKE C IKOJIOTUYECKON O€30MacCHOCTHIO.
3amura keiica: I[lperncraBneHue pe3ynbTaTOB peEHICHUS KEWCOB (BBICTYIUIEHHUE C

Mpe3eHTalMEN )
Pazpgen 7. KauecTBeHHbIE peakiuy 00HAPYKEHHUS HEOPTraHUYECKUX U OPraHMYeCKHUX BelleCTB 4
OcHoOBHOE coaepkaHue y)
Tema 7.1.
JlabopaTopHble 3aHATHA 2
Do6napy:xeHue

HeOopraHHYecK JlabopatopHas paboTa «AHATUTUYECKUE PEAKIIUA aHUOHOBY.

X KaTHoHoB | 1IPOBEIEHNE KAYECTBEHHBIX PEAKLUH, UCIIOIb3YEMBIX Il OOHAPYKEHHS aHUOHOB:
1 AHHOHOB kapOoHnara, hocdara, cynedara, cynbduma, HATpaTa, xuopuaa u ap. Onucanue
HAO0JIFOTaeMbIX SIBJICHUI M COCTABJICHUE XUMHUYECKUX PEAKITHA.

2 OK 01

Tema 7.2. OcHOBHOe coep:KaHue 5




OO0Hnapyxenue | JlabopaTtopHble 3aHATHSA 2

OPTaHUHCCKUX | JTaGopaTopHas paboTa «KauecTBEHHBIH aHAIM3 OPraHMUECKUX COETUHEHHIT T10

BeLICCTB (GyHKIMOHANBHEIM rpymmmamy». [IpoBeieHne KaueCTBEHHBIX PEAKIMHI, UCIIONb3YEMBIX IS

OTACJIBHBIX pacro3HaBaHus OPraHUYECKUX BEIECTB OTAEIBHBIX KIACCOB MO ()YHKIMOHATEHEIM

Kjaccos ¢ IpynIam: Ha IPUMEpPE aMUHOKHUCIIOT M KapOOHOBBIX KHCIIOT, CIIUPTOB M (PEHOJIOB, 5 OK 01

MCHOJB30BAHN | 47y nerynoB 1 keToHOB. OnKcaHne HAaOMI0AeMBIX SBJIEHHI U COCTABIEHHE XMMHYECKUX

M peaKkIui u/uinm cxem

KaueCTBEHHBIX

peakiuu

Pa3znen 8. CTtpoeHue U CBOHCTBA OPraHUYECKHUX BElIECTB 22

OcHOBHOE coiep:KaHue 4

Teopernueckoe o0yueHue 2

Tema 8.1. [Ipeqmer opranuyeckoil XuMuu. B3auMOCBSI3b HEOPraHWYECKUX U OPTraHHUYECKUX

Knaccudpurany | gerrects.

A, CTPOCHHC U | XyiMu4yecKoe CTPOSHUE KaK TOPSAIOK COCAWHEHHUS aTOMOB B MOJICKYJIE COTJIACHO HX

HOMCHKJIATYP | paienTHOCTH. OCHOBHBIC ITOJIOKEHUS TCOPUHM XHMHYECKOTO CTPOCHHS OpPTraHUYECKUX

a coequHeHuii A.M. byTiepoBa. VYTIepoaHbIl CKEJIET OPraHUYECKON MOJIEKYJIBI.

OPraHH9CCKH | MonekyspHble U CTPYKTYPHBIC (pa3BepHYThIE, COKPAIICHHBIC) XUMHUUYECKHE (HOPMYIIBL. 5

X BCHICCTB 3aBHCHMOCTh CBOWCTB BEIIECTB OT XHMHYECKOTO CTPOSHHUS MOJIeKysd. M3omepus wu OK 01
U30Mepbl  (CTPYKTypHas,  reoMeTrpuueckas  (muc-TpaHc-uzomepus).  KpaTHocTh IK 2.7
XUMHUYECKOU CBSA3U.
[lonsitue o QyukumonaneHoit rTpynme. I[lpuHIUNBI KiIacCUpUKAIMK OPTaHUYECKUX
coeuHeHU.  MexIyHapoJHass  HOMEHKIATypa M  HOPHUHIUIBI  HOMEHKJIATYPHI
OPraHUYECKUX COCITMHCHUN.
IIpakTyeckue 3aHATHS 2
HomeHknaTypa OpraHM4ecKMX COEIUHEHUN OTAENbHBIX KJIacCOB (HACBHIIICHHEIE,
HEHACBIIIEHHbIE WM apOMaTHUYE€CKHE VYTJIEBOJIOPOJbI, COHUPTHI, (PEHOJNbI, aJbJIETUIbI, 9

KETOHbI, KapOOHOBbIe KHUCIOTBI M JAp.) CocTaBi€HUE TMOJHBIX M COKPALIEHHBIX
CTPYKTYPHBIX (OPMYJ OpPraHMYECKUX BEIIECTB OTJEIbHBIX KJACCOB, HUCIOIb3YysS HX




Ha3BaHUS MO CHUCTEeMaTHYeCKOW HoMeHKiatype. Pacuersl mnpocTteilmeir Qopmyiibl
OpraHNYeCKOM MOJIEKYJIbl, UCXOAs U3 AJIEMEHTHOro coctana (B %).

Tema 8.2.
CBoiicTBa
OpPraHUYECKU
X COCJIMHECHUM

OcHOBHOE coiep:KaHue

10

TeopeTnueckoe od0yuenune

DU3UKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COCIUHEHUN OTAEIBHBIX KJIIACCOB
(ocoOeHHOCTH KJlaccU(PUKAMKU U HOMEHKJIATYpbl BHYTPHU KJIacca; TOMOJIOTMYECKUH psia U
obmast ¢opmyna; uzomepusi; (HU3NUECKUE CBOMCTBA; XMUMHYECKHE CBOMCTBA; CIOCOOBI
HOJIYYEHHUS ):

- OPCACIbHBIC YIIJICBOJOPOILI. FOpeHI/IC MCTaHa KaK OJHMH H3 OCHOBHBIX HCTOYHHKOB
TCILIa B IPOMBINIJICHHOCTHU U 6BITy. CBoiicTBa MNPUPOAHBIX YTIICBOAOPOAOB, HAXOXKICHUC
B IIPHUPOAC U IPUMCHCHHUC AJIKAHOB,

- HCHIPCACIbHBIC MW aAPOMATHYCCKHUC YIJICBOIOPObI. HOJII/IMCpI/I?,aIII/ISI 9THJICHA KakK
OCHOBHOC HaAIIPABJICHHUC CT0 HCIIOJIBL30OBAHUA. FOpeHI/Ie allIcTUJICHA KaK MHCTOYHHK
BBICOKOTCMIICPATYPHOTO IINTAMCHHU JJIsI CBAPKU U PC3KHU MCTAJIJIOB,

- KUCJIOPOJICOAEP KAIIUE COSAMHEHHS (CTUPTHI U MPOCThie 3(DUPHI, (EHOIIBI, aTbJACTUIBI U
KETOHBI, KapOOHOBBIE KHCJIOTHI M WX MPOU3BOJHbIE). [IpakTHueckoe mTpUMEHEHUE
ATWICHIJIMKOJS, ThulepuHa, ¢enona. llpuMmenenue dopmanpiaeruaa, ametaibIerua,
YKCYCHOM KHCJIOTBl. Mpljla KaK COJH BBICIIMX KapOOHOBBIX KHCJIOT. MOMOIIME CBOMCTBA
MBIJIa; A30TCOJIEpKAIINe COSTUHEHNUS (AMUHBI U AMUHOKHCIIOTBI, OCJIKH).

IIpakTH4YecKkue 3aHATHS

OK 01

OK 02
OK 04
IIK 2.7

Pemenue nenovex npeBpaiieHnii Ha TeHETUYECKYIO CBSI3b MEXKIY KaccamMu
OPraHUYECKUX COCIMHEHUN C COCTABJICHUEM HAa3BaHUM OPraHUYECKUX COCAUHEHUM 110
TPUBUAJIBHOU WJIM MEXYHAPOJHOM CHCTEMATUYECKON HOMEHKIaType. Pemenne
paCUETHBIX 3aJ1a4 M0 YPABHEHUSIM PEAKIMI C YYACTUEM OPTraHUYECKUX BEIIECTB.

JlabopaTopHble 3aHATUA

Jlabopatopnas padota «Ilomyuenue dTHIIeHa U U3yYEHUE €TI0 CBOWCTBY.

[TonyueHnue 3TUIIeHA U3 ATAHOJA B JTAOOPATOPUU U U3YUEHUE €r0 PU3UUECKUX U
XUMUYECKUX CBOMCTB. COCTaBlI€HUE PEAKIIMI TPUCOCANHEHUS U OKUCICHUS HA IPUMEPE
STUJICHA. Pelenne pacyeTHbIX 3a/1a4 C UCMOJIb30BAHUEM IUIOTHOCTH Ta30B MO BOAOPOY U




BO3JyXY.

OcHOBHOE conepKaHue

OK 01
OK 02
OK 04
I1IK 2.7

Tema 8.3.
Teopetnueckoe o0yueHue
Opranunueckue
BEILIECTBA B buoopranunyeckue coenunenus. [lpumenenne u Ouonoruyeckast pojb yriieBoJ10B.
sxusHenesreny | OKACICHHE YIIEBOJOB - HCTOYHUK YHEPTHH KUBBIX OPraHu3MOB. O01acTH NPHMCHEHHS
HOCTH amuHokucaoT. [IpeBpaiiennst 0enkoB nuiy B opranusme. buonornyeckue GyHkiuu
JEIOBEKA. 6enkoB. buonornyeckue QyHKIUM kUpoB. Posib OpraHnyeckoil XUMUU B PEILICHUN
TTpOM3BOCTEO npo6sieM nuieBor 6ezonacHocTH. HykiienHOBbIE KUCIOTBI: COCTaB U CTPOCHHE.
W IpUMEHEHHE Crtpoenune nykneotuaoB. CocraB HykienHoBbIX kucioT (JJHK, PHK). Ponb HykiienHOBBIX
opranuueckux | KUCIOT B KU3HE/IEATENLHOCTH OPTaHU3MOB.
BEIIECTB B [Tpou3BOACTBO OpraHMYECKUX BEIIECTB: MPOU3BOJICTBO METaHOJIA, NepepadoTka HEe(TH.
[POMBILIIEHHO [lonuaTnnen Kak  KPYMHOTOHHAXKHBIM  MPOAYKT  XHMHUYECKOrO0  IPOU3BOJICTBA.
CTH [Ipumenenue rtunena. IIpon3BoICTBO U MPUMEHEHUE KayuyKa U PE3UHBI.
CuHTETMYECKHE W HCKYCCTBEHHBIE BOJIOKHA, UX CTpOE€HUE, CcBOMcTBa. IIpakTmueckoe
UCIIOJIb30BaHUe BOJIOKOH. CHUHTETUYECKUE TJICHKU: U3OJIALHMS IJIsi TPOBOJIOB, MEMOPAHbI
JUTSL OTIPECHEHHUS BOJIbI, 3aIIMTHBIEC TUICHKH ISl aBTOMOOWJIEH, TIACTBIPH, XUPYPrUUECKUE
noBsi3kiu. HOBBIE TEXHOJIOrMM JAdbHEWILIEr0 COBEPIICHCTBOBAHUS  IOJUMEPHBIX
MaTepuasoB.
Ponp oprannueckol XMMHUHM B pEHICHUHM MPOOJIEM SHEPreTUYECKOM Oe30MacHOCTH, B
pPa3BUTUH MEAULMHBI, CO3IaHMM HOBBIX MAaTEPHATOB, HOBBIX HMCTOYHHUKOB SHEPIUU
(aJIbTepHATHBHBIE UCTOYHUKH SHEPTUN).
IIpakTuyeckue 3aHATHS
Pemenne npakTuko-OpuEeHTUPOBAHHBIX 3aJaHUM IO COCTABICHUIO XUMUYECKUX PEAKIIN,
OTPaXKAIOIINX XUMHUECKYIO aKTUBHOCTh OPTAaHUUYECKUX COCIMHEHUI B Pa3IMUHbIX Cpelax
(MpUPOTHBIX, OMOTOTUUECKHUX, TEXHOTCHHBIX ).
KonTposnbHas

pabora 3

CrtpykTypa u CBOMCTBA OPraHUYECKUX BEIIECTB




Paspgen 9. HccaenoBanne 1 XMMHUYECKH aHAIHU3 00bEKTOB OMOC(pepbl 20
OcHoBHOE coaep:xanue 4
JlaGopaTopHble 3aHATUA 2
Jlaboparopnas pabota «OCHOBBI Ta0OPATOPHOIN TPAKTUKKU.
Tema 9.1. JlaGopatopHas nocyJia ¥ XduMH4YecKre peakThBbl. OCHOBHBIE J1a00PATOPHBIE ONEPALIUH.
OcHoBbI JIaGopatopHoe obopynoBanue. TexHrka 6€30MacCHOCTH U MpaBuiia padoThl (OBEACHUS) B 2
J}a60paTOpHO nabopaTopui.
1 TIPAKTHEH B IIpakTuyeckue 3aHATHSA OK 01
npodeccroHa [1K 2.7
JIBHBIX BrinosiHeHHEe TUITOBBIX PACUYETOB M0 TEMATUKE SKCIIEPUMEHTA (BBIXOJ MPOAYKTa pEeaKIiH,
naboparopus | MAcca HABECKH, 00beM pacTBopuTess). OOpabOTKa JaHHBIX, AHANIN3 U OLICHKA HX
X JIOCTOBEPHOCTH (BBIYMCIIEHHE CPEHETO 3HAUCHHUS SKCIIEPUMEHTAIbHBIX JaHHBIX, 5
MOTPEIIHOCTH ).
[IpencraBienue pe3ynbTaTOB SKCIIEPUMEHTA B pa3inuHOM popMme (Tabnuua, rpaduxk,
OTYET, IOKJIAJ], IPEe3EHTAIHS).
Tema 9.2. OcHoBHOE coaepkaHue 6
Xumudeckudl | TeopeTndeckoe 00ydeHne
aHanu3 npoo Kiaccudukarus mpo6 BoABI 110 BUY M HA3HAYCHUIO, HCXOAS U3 €€ XUMHUECKOTO
BO/JIbI cocTtaBa. OpraHoJIeNTHYECKHUE CBOMCTBA (3amax, MpO3payHOCThb, IBETHOCTh, MyTHOCTb)
BO/Ibl. KHCTTOTHOCTH M I€I0YHOCTH BOABL. PH cpeipl 1 METOBI €€ onpe/eaeHHs.
XecTkocTh BoABI M MeTOIBI €€ onpeeneHus. CylHOCTh METO1a TUTPOBaHMS. Buasl OK 01
KECTKOCTH BOJIbI (BpEMEHHAs U MOCTOsIHHAA). JKeCTKOCTh BO/BI KaK IIPUUYMHA BBIAJACHUS OK 02
0CaJIKOB WM 00pa30BaHMsI COICOTIIONREHUN, UMEIOLINX MECTO B OBITY U Ha 2 OK 07
IIPOU3BOJICTBE. K 2.7

CocraB coJieid, BbI3BIBAIOIINX KECTKOCTh BOABL. XUMUYECKHUE MPOLIECCHI, YCTPAHSIIONIUE
YKECTKOCTbH BOJIbL. Y PABHECHUSI XUMUYECKUX PEAKIMHI, WILTIOCTPUPYIOIIHNX MPOLECCHI,
MPOUCXOASIIME PH YCTPAHEHNUH )KECTKOCTHU. Y CTPAHEHUE BPEMEHHOM KECTKOCTH
OBITOBBIMH M XUMUYECKUMH criocobamu. CriocoObl YCTPaHEHHSI TTOCTOSTHHOM JKECTKOCTH.




IIpakTuyeckue 3aHATHHA

Crioco0b!I BbIpaKeHMsI KOHLIEHTPALMK PaCTBOPOB: MACCOBAs J0JIs1 paCTBOPEHHOTO
BEILECTBA, MOJIIPHAsI M MOJISLIIbBHAS KOHLEHTpauuu. Tutp pactBopa. Penienre npakTuko-
OPHUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUN HA pacueT KOHLIEHTPALUHI 3arpsA3HAIOIINX
BEUIECTB U UX CPABHEHUE C PeeNbHO nonycTUMbIMH KoHLeHTpauuamu (IT1K).

JlaGopaTopHble 3aHATUA

HccnenoBanrie XuMHUYECKOTO COCTaBa MpoO BOJBI.

1. Jlaboparopnas pabota «Onpenaenenue pH Boabl U €€ KUCIOTHOCTH.

Omnpenenenue pH cpensl ¢ MOMOIIBI0 YHUBEPCAIBHOTO HHANKATOpa. Mcnonb3oBanue
TUTPOBAHUS JIJIsI ONIPECIeHUsT KUCIOTHOCTU. Onpenesienne o01el KUCIOTHOCTH BOIbI,
pacuet cBOOOIHOM KUCTOTHOCTU. Onpeenenre o01ield 1 CBOOOHOM 1IETOUYHOCTH.
CocraBiieHHE ypaBHEHUN PeaKIui, MPOTEKAIOIINX MPU ONIPEACICHUN KUCIOTHOCTH/
IEJIOYHOCTH TIPOO BOJBI. Y CTAHOBIIEHHE CIIOCOO0OB MCIOJIH30BAHUS UCCIIETOBAHHBIX MPOO
BOJbI B )KM3HEIEATEIIbHOCTH YEJIOBEKA, HA OCHOBE MOJIYYEHHBIX JaHHBIX O COCTaBE.

3. Jlabopatopnas padota «OrpeaesieHne KeCTKOCTH BOABI U CIIOCOOBI €€ YCTPaHESHUS.
CrniocoObl ycTpaHeHUsI BCEX BUOB KECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJei
KECTKOCTH. Pelenne sKkcnepuMeHTalbHON 3a/]a4d Ha BBISIBIICHUE BPEMEHHOM U
MOCTOSIHHOM KECTKOCTU BOJIbI. OLIEHKA BEPOSATHOCTU YCTPAHEHHUS BCEX BUIOB HKECTKOCTH
B JOMAITHUX YCIIOBHUSIX.

Tema 9.3.
XUMHUYCCKUU
aHan3 mpoo
MMOYBBI

OcHoBHOe conep:xkaHue

TeopeTnueckoe od0yueHune

Knaccuduxkarnus mods mo BUay U HA3HAYCHHUIO, UCXOS U3 XUMUYECKOTO COCTaBa.
Nnentudukamms npoOs! MOYBHI 110 €€ XUMUUECKOMY COCTaBY, OIIMCAHUE BO3MOKHOCTEH
€€ MPUMEHEHHUS.

TpeOGoBanus K Ka4eCTBY MOYBBI PA3IMYHOTO Ha3HaueHus1. Onucanne 0cCoOOEHHOCTEH
MCIIOJIb30BaHMS TIOYB B 3aBUCHMOCTH OT THUIIOB, CITIOCOOBI YITYUIIICHHUS Ka4eCTBA MOYB B
3aBUCUMOCTH OT Ha3HAYECHUSI.

O61acTu UCNONIB30BAHUSI OPTaHUYECKUX YIOOPEHUHN B 3aBUCUMOCTH OT KAYECTBEHHOTO

OK 01
OK 02
OK 07
IIK 2.7




coctaBa. OnucaHre OPraHnYeCcKUX yA00peHUl 1 X TPUMEHEHUE B 3aBUCUMOCTH OT
COCTaBa MOYBBI U €€ PA3HOBUIHOCTH.

IIpakTnyeckue 3aHATHS

O6nactu Ha3HavueHUs (MPUMEHEHMS ) TIOUBBI, UCXOS U3 KAYECTBEHHOTO U
KOJIMYECTBEHHOI'0 COCTaBa. AHAIW3 HOPMATUBHOMN JOKYMEHTAIIHH.

Ponp Heopranndeckux BeleCTB B KAU€CTBE MUHEPAIbHBIX YIOOPEHUH, yIydIIUTENeH
MTOYBBI.

CocTtaB MUHEpaIbHBIX YIOOPEHHUI U UX MPUMEHEHNUE B 3aBUCUMOCTH OT COCTaBa MOYBHI U
€€ pa3HOBUIHOCTH.

B3anmMocBsi3b cocTaBa yao0peHU U UX BIUSHUS HA BET€TaTUBHBIC CBOMCTBA U
TUTOJJOHOIIEHUE PACTEHUH.

JlaGopaTopHble 3aHATUA

JlaGoparopnas padorta «Omnpenenenre pH BOAHON BBITSHKKUA TOYBBI, €€ KUCIOTHOCTU U
miesIouHOCTHY. VccrenoBanue BOAHBIX BBITSKEK 00pa3lloB rOTOBBIX MTOYBEHHBIX CMeECEH
(mms  pa3HbIXx TUNOB pacteHuid). Onpenenenue pH NOYBBI € HUCHONB30BAHUEM
UHANKAaTOpoB. OlleHKa TUIIOB MTOYB B MPEICTABICHHBIX 00pa3ax (CUIbHOKUCAs, KUCTasl,
cinabokucias, HeUTpajbHas, HEJI0YHAas).

Tema 9.4.
HccnenoBann
¢ 00BEKTOB
ounochepsr

OcHOBHOe coaep:KaHue

JlaGopaTopHble 3aHATUA

HccnenoBanue mpenioKEHHOTO OOBEKTa HAa KUCIOTHOCTh, IIENIOYHOCTh, XUMUYECKUN
cocTaB (3arpsi3HUTENIM, MaKpo- U MHUKpodJeMeHThl). OO0paboTka pe3yJabTaToB
uccinegoBanua. OIleHKa KayecTBa MCCIEAYyeMOro OOBEKTa, HCXOHAsl U3 pe3yJbTaToOB
XUMUYECKOT0 aHaJIN3a.

OK 01

OK 02
OK 07
1IK 2.7

IIpome:kyTOYHAsI aTTEeCTALMA MO AUCHHUILIMHE ( AU PepeHIuPOBAHHBIN 3a4€eT)

Bcero

84




3. YCJIOBUS PEAJIMBAIIUNA ITPOI'PAMMBI YYEBHOM
JANCIHUIIINHBI
3.1. TpeOoBanussi K MHHHUMAJIBHOMY  MAaTEePHAIBHO-TEXHUYECKOMY
odecneyeHHuIo
Jlns peanuzanid NPOTPaMMbl  TUCHMIUIMHBL JOJDKHBI OBITH MPETYCMOTPEHBI
CJIEIyIONINE CIEeHUaTbHbIE MOMEIICHUs: YUEeOHbI KaOMHET XUMUU W/ UK y4yeOHOU
XUMHYECKOU TabopaTopuu

OGopynoBanue yuyeOHOro kaOuHeTa (HAILJISIHbIE MOCOOMS): HaOOPHI
[IAPOCTEP)KHEBBIX MOJENEd MOJIEKYJ, MOJEIH KPHUCTAUIMYECKUX PEUIETOK,
KOJUIEKIIMM TIPOCTHIX U CIOXKHBIX BEIIECTB W/WIM KOJUIEKIUU TOJTUMEPOB;
KOJUIGKIIMSI TOPHBIX MOpPOA M MUHEpasioB, Tabiuua MennaeneeBa, ydeOHbIE
¢unbMbL, TU(POBBIE 00pa30BaTENbHBIE PECYPCHI.

Texnnueckue cpeacTBa oO0y4yeHMsl: KOMIBIOTEp C  YCTPOHCTBaMHU
BOCIIPOU3BEACHUS 3BYKa, MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C  DIKPAHOM,
MYJbTUMEIUNHHAS TOCKA, yKa3Ka-TIPe3eHTEP sl TPE3eHTAIU.

Ob6opynoBanue j1adopaTopuu U padoYnxX MecT Ja0OPATOPHU: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPHI, MHKPOCKOI, JyMbl, MPEIMETHBIC W
MOKPOBHBIE CTEKJIA, IUTAHIICTHI JJIA KalleJdbHBIX peakuui, (GUIbTpOBaIbHASL
Oymara, MpOMBIBAJIKH, CTCKJISIHHBbIC MPOOUPKU, PE3MHOBBIC MPOOKH, (HOHAPHUKH,
HA0Op pEaKTUBOB, CTEKJISHHBIC TMAJOYKH, IITATUBBI JUIsi TPOOHMPOK;, MEpHBIC
UWIMHAPBI, BOPOHKU CTEKJISIHHBbIE, BOPOHKH JEIUTENbHbIE HHIMHApUYecKue (50-
100 wut), ctynku ¢ miecTdkoM, (apdopoBble dYaIIKH, THHIETHI, (QUIBTPHI
OyMakHble, BaTa, Mapiid, YacOBBIE CTEKJa, DJIEKTPOIUIMTKH, JabopaTopHbIe
IITaTUBBI, CIOUPTOBBIE TOPEJKH, CIUYKUA, MPUOOp IJIs TOJydeHHUs Tra3oB (Wid
npoOupKa ¢ ra3o0TBOJHON TpyOKoOif), AepxaTenu s MPOOUPOK, CKISIHKU MJis
XpaHEHHS] PEaKTUBOB, pa3AaTOYHbIC JOTKHU; XUMHUYeckue crakansl (50, 100 u 200
MJ1); IINATENN; MUHILEThI, TUTE€JIbHBIC IIUIIbI;, CEKYHIOMEPHI (TailMephl), MEPHbIE
npobupku (Ha 10-20 mur) u mepHbie kKoaobI (25, 50, 100 u 200 mur), BoastHass GaHs
(WM TepMoOCTaT), CTEKJITHHBIC MAJIOYKH; KOHUYECKHE KOJIOBI 111 TuTpoBaHus (50
u 100 wmu1); MHOAMKATOpPHBIE MOJOCKU Uil ompeneineHuss pH u crangapTHas
WHJMKATOpHAs IIKaJla; YHUBEPCAIbHBIN MHAUKAaTOp; nuneTku Ha 1, 10, 50 ma (wm
no3aropsl Ha 1, 5 u 10 Mi1), OrOpeTKH 711 TUTPOBAHMS, MEAUIIMHCKHUE IITTPUIIBI HA
100-150 mu, nabopaTopHbIe W/ WM aHATUTHYECKHE BeChl, pH-METphl, CyIMIbHBIN
mkad, u ap. 1abopaTopHOEe 000pYyIOBaHNE.

3.2. HNudopmannonHoe odecnevyeHue peajn3anuu NporpaMmbl

OCHOBHBIE UCTOYHHUKH:
1. Tabpuensa O.C. Xumus. 10 kimacc. YraybmeHHbIl ypoBeHb: yueoruk / O. C.

INa6puensn, U. I'. Octpoymos, C. A. Ciankos. - [Ipocsemenue, 2022. — 399
2. Xwumwus. 11 xmace. YrmyoneHnusiit ypoeHs: yueOnuk / O. C. 'abpuensn, . T

Octpoymos, C. A. Cmankos, A. H. JIéBkuH. - [IpocBemenue, 2022. — 432



I[OHOJIHI/ITCJILHLIe HCTOYHHUKU

http://lib.bsaa.edu.ru — 3B Bearopoackoro 'AY

http://znanium.com — IBC «3Hanmym»

http://e.lanbook.com — 9BC «JIanb»
http://ebs.rgazu.ru — 9BC «AgriLib»

4. KOHTPOJIb ! OIIEHKA PE3YJBTATOB OCBOEHHUS YYEBHOM

JANCIUIIJIMHBI
KonTpoib u  omeHka  pe3yibTaToB  OOyuY€HHUS  OCYLIECTBISIETCS
pernojasareeM B IIPOLEeccCe  IPOBEACHUsS  MPAKTUYECKUX  3aHATUM U

7a00paTOPHBIX pPabOT, TECTUPOBAHMS, a TAKKE BBIIOJHCHHUS OO0YYarOIIUMUCS
WHAVBUAYATbHBIX 3aJIaHWHA, TPOCKTOB, HCCIEAOBaHWM. Pe3ynbraThl 00ydeHus
OTIPENICTISIOT, YTO OOydarolIuecs: JTOJDKHBI 3HATh, TIOHUMAaTh U JEMOHCTPHUPOBATH
TI0 3aBEPIICHUN N3YYCHHS TUCITUTUINHBL.

Hist popmMupoBaHUS, KOHTPOIS W OICHKH PE3yJIbTaTOB OCBOCHHS Y4eOHOI
JTUCIMILTNHBI UCTIONB3YETCSI CHCTEMa OIIEHOYHBIX MEPOIPHUATHIA, TTPEICTaBIISIONIAs
cOo00i KOMIUICKC YYEOHBIX MEPOIPHATHIA, COTJIACOBAHHBIX C pE3yIbTaTaMu
OI'oC COO (mpenMeTHble

o0ydyeHuss #u CHOPMYJIUPOBAHHBIX C Yy4ETOM

pe3yabpTathl o auctuiuinie) 1 @I'OC CIIO.

Monyas /
Ne Pe3yabTar 00yyeHus OueHo4YHbIe MEPONIPUATHS OK
Pazpen / Tema
I
1 | Pa3pea 1. ®opmyaupoBaTh 0a30Bble
OcHoBBI MOHSATHSA U 3aKOHbI XUMHH
CTPOeHus
BellecTBa
1.1 | Crpoenue CocTaBisTh XMUMHUYECKHE 1. Tect «CtpoeHue aToMOB OK 01
aTOMOB (dbopMyIbl COeIMHEHUH B XMMHMYECKHX 3JIEMEHTOB U IIPUPOJIA
XUMHYECKHUX COOTBETCTBUU CO CTETNIEHBIO | XUMUYECKOU CBSI3U.
JJIEMEHTOB U OKHUCJIEHHS] XUMHYECKHUX
Ipupoaa 2JIEMEHTOB, UCXOIS U3
XUMHYECKON BAJIEHTHOCTHU U
CBSI3U ANEKTPOOTPHULATEILHOCTH
1.2 | Ilepuoanyecku | XapakTepu3oBarb IIpakTUKO-OpUEHTUPOBAHHBIE OK 01
1l 3aKOH 1 XMMHMYECKUE DIIEMEHTHI B TEOPETUYECKHUE 3aaHNS Ha OK 02



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

tabmuma J[. 1.

COOTBECTCTBHH C UX

XapaKTEePU3aALUI0 XUMHUECKUX

MenneneeBa IIOJIOKEHUEM B aneMeHToB: «Mertammnaeckue /

MIEPUONYECKOI cucTemMe HEMEeTaNTNYeCKne CBONCTBA,

XUMHYECKUX 3JIEMEHTOB AIIEKTPOOTPHUIIATEIILHOCTD U

J.1. Menpneneesa CPOJZICTBO K 3JIEKTPOHY XMMUYECKHUX
AIIEMEHTOB B COOTBETCTBHE C HX
AJIGKTPOHHBIM CTPOCHUEM H
IIOJIOKEHUEM B IIEPUOJTUYECKON
CUCTEME XMMHUYECKHX 3JICMCHTOB
J.1. MennaeneeBay.

2 | Pazgen 2. KourtpoJsbHnas padora Kontpoabsnas padora «Ctpoenue
Xumnueckue | «CTpoeHue BemecTBa u BeleCTBA U XUMHYECKHE
peakuuu XHMHYECKHE PeaKIIHm» peaKium»

2.1 | Tunst 1. 3amaun Ha cocTaBiIeHHUE OK 01
XMMUYECKNX | YPABHCHHMi peaKuuii: 2. 3a/1a9¥ Ha COCTABJICHHE
peakuuii - COCAMHCHWA, SAMCIMCHWA, | vyapHeHpil peakIuii:

commecmenmx || o e, 06ues
XapaKTCPUCTHK HPOAYKTa KOJTMYECTBEHHBIX XapaKTePUCTHK
peakiiy COCAMHCHUA, TIPOIYKTA PEaKINH COSTNHEHNS;
MaccoBo HITH 06BeMHOM MacCOBOMH MM 0OBEMHOM JOJIH
AN BBIXOJIA TPONYKTA BBIXOJIa TIPOYKTA PEAKIIIN
PCaKii COCAUHCHITT OT COEJIMHEHHS OT TEOPETHIECKN
TCOPCTHHCCKI BOSMOXKHOTO; | g o3n0sKHOT0; 0OBEMHBIX OTHOMICHHI
0OBEMHBIX OTHOLICHHU ra30B; KOJNYECTBEHHbIX

Ta30B, KOMMICCTBCHHBIX XapaKTEPUCTHK HUCXOIHBIX BEIICCTB
XapaKTEPUCTHK MCXOMHBIX | i oo nvkcroB peaKIIHH; MACCHI
BCIICCTE 1 HPOIYKTOB (0OBeM, KOTMYECTBO BEIIECTBA)
peakiytn; Macebl (06bem, NPOAYKTa PEaKIIMU, €CITU OJTHO U3
KOJIM4ECTBO BElleCTBa) BEIIECTB JaHO B BUJIC PACTBOPA C
HPOAYKTA PCAKIHH, CCTH OIpEJICTICHHOM MAacCOBOM A0Jieh
OIIHO M3 BEICCTB NIaHO B pPacTBOPEHHOTO BEIIECTBA.

BUJIC PacTBOpa C

OIPEICIICHHON MacCOBOM

JI0JIeH pacTBOPEHHOTO

BCIIIECTBA.

2.2 | Dnextponmutud | CocTaBisATh ypaBHEHUS 1. Jlabopatopnas padora «Peakiuun | OK 01
€CK ast XUMHYECKUX PeaKInU TUAPOIIU3AY.
JMCCOLIMAIlMs | MIOHHOTO OOMEHa C
Y MOHHBIN y4aCTHUEM HEOPTaHUYECKUX




o0OMeH

BCIICCTB

3 | Paspmen 3. HccaenoBarph qucnepcusie | KonTpoabHas pa6ora no teme
JucnepcHble | CHCTEMBI «ucnepcHble CHCTEMbI»
3.1 | lucniepcHbie Paznuuarh UCTUHHBIE
1. IIpakTuKO-OpHUEHTUPOBAHHbBIE
CUCTEMBI U pacTBOPbI, KOJUIOUAHBIE OK 01
pacueTHbIE 3a/1aHKsl Ha AUCIIEPCHBIE
(baxTopsI UX pacTBOpHI U .
. CHCTEMBI, UCTIOJIb3YeMbIe B OBITOBOM
YCTOWMYUBOCTH | TpyOOANCTIEPCHBIE CHCTEMBI .
Y TIPOU3BOJICTBEHHOM JEATEIBHOCTH
Ha OCHOBE XUMHUYECKOI0
YeJI0BEKa.
9KCIIEpPUMEHTA
3.2 Uccnenoanmne | MccnemoBars husmko- Jla6opaTopHas pabota OK 01
CBONCTB XUMHUYECKHE CBOMCTBA - TIpuroroBieHne pacTBOPOB;
TIACTIEPCHBIX pa3IMYHBIX BUJIOB - HccnenoBanue AUCIIEPCHBIX
CUCTCM JICTICPCHBIX CHCTEM CUCTEM.

4 | Pa3nea 4. HccaenoBarpb crpoenne u | Konrpoabnas padora «ColicTBa
Crpoenne n CBOJicTBA HEeOPraHu4YecKuX BellecTB»
CBOJiCTBA HEOPraHMYeCcKUX BellecTB
HeopraHuyec
KHX BelllecTB

4.1 | Knaccudukan | Knaccuduumuponath 1. Tect «<Homenxknarypa u HazBanue | OK 01
s, HEOpPraHN4EeCcKUe BEIeCTBA | HEOPraHWYECKHUX BELECTB UCXOAS U3
HOMEHKJIATYpa | B COOTBETCTBHU C UX UX XUMUYECKOH (QOPMYITBI WITH
U CTPOEHUE CTPOCHHEM COCTaBJICHNE XMMHUYECKOH (POpMYIIbI
HEOpraHu4ecK UCXOJI U3 Ha3BaHMsI BELIECTBA I10
HX BEILIECTB MEXKIYHAPOJHON WU TPUBHAIBHOM

HOMEHKJIaType».
2. 3agadu Ha pacyeT MacCOBOM JI0JIH
(Macchl) XUMUYECKOTO AJIEMEHTA
(coennHEeHMs)B MOJIEKYJIE (CMECH).
3. IlpakTrueckue 3a1aHusl 1o
KJaccu(UKali, HOMEHKIIAType U
XUMHYECKUM (hopMysam
HEOPraHMYEeCKUX BEIEeCTB
pa3JIMYHbIX KIACCOB.

. - OCTaBJIATh YPAaBHEHUS . 1. Tect «Ocobennoctu

4.2 | dusuxo C 2. 1. Tect «Ocobe OK 01
XUMHUECKHE XMMHMYECKUX PEAKLIUN XMMHYECKHUX CBOMCTB OKCH/IOB, OK 02
CBOMHCTBA MOHHOTO OOMEHa ¢ KHCJIOT, OCHOBAaHUM, aM(pOTEPHBIX
Heopranuueck | YJaCTHEM HEOPraHMYCCKUX | THAPOKCHIOB H CONCH».

UX BEIIECTB BemecTs. CoCTaByATh 2. IIpakTHKO-OpHEHTUPOBAHHBIE
YPaBHCHMA XUMHYICCKHUX TEOpPETUUYECKHE 3aJaHHs Ha CBOMCTBA
PEeaKUHuK HOHHOTO OOMEHA C |y o TyueHHe HEOPraHHIECKHX
Y4aCTHEM HEOPTaHUYECKUX | pemrects.
BCILCCTB JIaboparopHas pabota «CBoiicTBa
METAJUIOB U HEMETAIUIOBY.

5 Paszpnea S. HccaenoBars paBHOBeCHE
KuHeTnuyeckn | M CKOPOCTH XMMHYECKHUX
eu peakumi
TepMOAUHAMM

YECKHUue




3aKOHOMEPHO
CTH

2. bynymue matepuansl s
MAaIIHHOCTPOECHHUSL.

3. HoBble maTepuansl s
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MPENapaToB.

NPOTEeKAHUSA
XUMHUYECKHX
peakuuii

5.1 | Kunernueckue | MccrnenoBarh BiusiHIE 1. JTaGoparopnas padota Ha BeiOOp: | OK 01
3aKOHOMEPHOCT | KOHIIEHTpalUU - «Omnpenenenue 3aBUCUMOCTH OK 02
Y MIPOTEKAHUS | pearupyrolux BEIIeCTB U CKOPOCTH PEaKIIMU OT KOHIIEHTPAIUU
XUMUYECKUX TEMIIEpaTyphbl HA CKOPOCTh | pearupyromnx BEIeCTBY;
peakuuit XUMUYECKUX PEAKLUN 2. IIpakTHKO-OpUEHTHPOBAHHbBIE

TEOPETUUECKHUE 3a/IaHUs Ha aHAJIU3
($hakTOpOB, BIUSIONINX HA H3MEHEHUE
CKOPOCTH XMMHYECKOU PEaKIIHH.

5.2 Tepmonunamu | MccnenoBath BIUsSIHHE 1. 3ajgaum Ha pacUeThl TEIIOBBIX OK 01
YECKHE W3MEHEHMSI KOHLIEHTpaluu | 3¢p(PeKTOB XMMHUECKUX pPEeaKlUi 1 OK 02
3aKOHOMEPHOC | BEIECTB, PEAKIIMHU CPEIIbl U | OTPEIETICHUE TUIIA PEAKINH (110
TH MPOTEKAHUS | TEMIIEPATypPhl HA CMEIIEHUE | TETUIOBOMY 3P (HEKTyY: IK30- U
XUMUYECKUX XUMHUYECKOTO PAaBHOBECHSI SHJOTEPMHYECKHE).
peakuuil. 2. [IpakTHKO-OpUEHTHPOBAHHBIE
PaBHOBecue 3aJlaHus Ha IPUMEHEHHE PUHITATIA
XUMHUYECKUX JIe lllaTense 119 HAXOXKACHUS
peakimit HaIpaBJICHUsI CMEIIEHUS PAaBHOBECHUS

XUMHYECKOW PEAKIUU U aHAIIU3
(bakTOpOB, BIAUIIOMIUX HA CMELICHHUE
XUMHUYECKOTO PAaBHOBECHS.
3. JITaboparopnas pabota «13yuenune
BIIUSIHUS pa3InYHbIX (PaKTOPOB Ha
CMEIIEHNE XUMUYECKOTO
PaBHOBECHSI.
6 | Pa3gen 6. 3amura keiica (¢ yuerom Oyayuiei
OueHuBaTh NOCJaACACTBUSA .
Xumus B . npogeccuoHAIbLHOM
OBITOBOM H
ObITY M . JAeATeJIbHOCTH)
NPOM3BOACTBEHHOMI
NPOM3BOACTBE
. AesITeIbHOCTH YeJI0BeKa ¢
HH Ol . .
MO3ULHUIA IKOJTOTHYECKOM
AeSITeIbHOCTH
0e301acHOCTH
YyeJIOBEKa
Xumus B ObITy | OLleHUBATh MOCIIEICTBUS Keiic (¢ yuerom Oymyeit OK 01
6.1 | 1 OBITOBOM U npodeccuonanpHoii nestensroctn) | OK 02
MIPOU3BOJICTBE | MPOU3BOJICTBEHHON Bo3MoxHBIE TEMBI KEHCOB: 8§ 8‘7‘
HHO " JESTEIbHOCTH YETIOBEKA C 1. [ToTenienue KIMMarta u MK 2.7
NEATENbHOCTH | MO3UIUN IKOJIOTMYECKON BBICBOOOKIEHUE Ta30BbIX THIPATOB '
YyeJloBeKa 0€30MacHOCTH CO JIHA OKEaHa.




7 | Paznen 7. HccaenoBars cBoiicTBa

KauecTBeHHBI | OPraHU4YeCcKHX H

e peakiun HEOPraHU4ecKUX BellecTB

00Hapy:KeHUsl | ¢ HCMOJIb30BAHUEM

OPraHMYecKd | Ka4eCTBEHHBIX peaKIuil

X 1

HeOpraHu4vec

KHMX BellleCTB

7.1 | OGuapyxenue | MccrnemoBarh kauecTBeHHBIC | - JlabopaTopHas pabota OK 01

HEOPraHUYECKH | PEaKLIMU HEOPraHUYECKUX Ananutnyeckue peakuuu annonon. | [IK 2.7

X KATHOHOB M | BEIIECTB 1. IlpakTyeckue 3a1anus Ha

AHHUOHOB COCTaBJICHUE YPAaBHEHMM peaKIui
0OHapy)XEeHHsI aHWUOHOB, B T.Y. B
MOJIEKYJIIpHOM ¥ HOHHOM (hopMax.

7.2 OGHapyserue HccnenoBath Ka4eCTBEHHBIC | 4 . JTaGopatopras paGota (Ha OK 01
N — PEaKIui OPraHuIeCKuX BBIGOD): I1K 2.7
BEIIECTB COCIMHCHHH OTACIBHRIX - KadectBennsie peakmnuu Ha
OT/JEITBHBIX Kaccos OT/ICTIbHBIC KIJIACCHI OPTaHMYECKUX
KJIACCOB C BEIIECTB;

MCTIOJIb30BAHUEM - . [IpakTruueckue 3aganus Ha
KaueCTBEHHBIX COCTaBJICHHE KaYECTBEHHBIX
[peaKIuit peaxiuii OOHapyKEeHUS
OPraHNYEeCKUX COCTMHECHUH.
8 Pa3znen 8. Kaaccuguuuposarsb KonTpoasHas padora «Ctpoenue
Crpoenue n HeOpraHu4vecKue U CBOICTBA OPraHUYeCcKuX
cBOlicTBa BellleCTBA B COOTBETCTBUM | BelECTB»
OPraHMYeCKH | ¢ UX CTPOEHHEM
X BeleCTB
8.1 | Kimaccuduxkan 1. 3amanus Ha cocTaBiIEHUE OK 01
Usl, CTPOCHHE U Ha3BaHUN OPraHUYECKUX [IK 2.7
HOMEHKJIaTypa COEAMHEHUH N0 TPUBUAIILHON WIH
OpPraHUYEeCKUX MEXYHapOAHOU CUCTEMATHYECKOU
BEILIECTB VYcranaBiuBaTh HOMEHKJIaType.
3aBUCHUMOCTH (DPU3UKO- 2. 3ajaHus Ha COCTAaBJICHUE TIOJIHBIX
XUMUYECKUX CBOMCTB Y COKpAIIEHHBIX CTPYKTYPHBIX
HEOPraHWYECKUX BEUIECTB dbopmyn
8.2 | CsoiictBa VYcraHaBiIMBaTh 1. 3amadus Ha cocTaBIIEHHUE OK 01
OpPraHUYECKUX | 3aBUCUMOCTH (PU3UKO- ypaBHeHuil xumMudeckux peakmuii ¢ | OK 02
COCIMHEHU I XUMUYECKUX CBOMCTB ydacTHeM opranndeckux emects Ha | [IK 2.7

OpraHU4YC€CKUX BCUIECTB OT
CTPOCHHA MOJICKYIJI

OCHOBAHUU UX COCTAaBa U CTPOEHHUS.
2. 3a71aHus Ha COCTaBJICHUE
YPaBHEHUN XUMHUYECKUX PEAKIIU,
WUTIOCTPUPYIOIIUX XUMHUYECKUE
CBOMCTBA C yUETOM MEXaHU3MOB
IIPOTEKAHUS JAHHBIX PEaKUi U
TEHETUYECKOMU CBA3U OPraHUYECKUX
BEILECTB Pa3HbIX KIACCOB.

3. JIJaboparopHas pabota




«HonyquHe OTHUJICHA U I/I3yIICHI/IC
€r0 CBOMCTBY.

8.3 | Opranmueckue | OG0ocHOBBIBaTh 3HaUeHHE U | [IpakTHKO-OpHEHTHPOBAHHBIC OK 01
BEII[ECTBA B MPUMEHEHHUE OPTaHUYECKUX | 3aJJaHUS TI0 COCTABIICHUIO OK 02
JKU3HENEATENb | BELIECTB B OBITOBOM U XUMHUYECKHUX PEaAKIHHA ¢ y4aCTHEM [IK 2.7
HOC TH IPOU3BOJICTBEHHOMN OpPraHNYECKUX BEIIECTB,

YeJI0OBeKa. JESITEIIbHOCTH YEJIOBEKA UX | UCTIOJIb3YEMBIX JUISl X
[TponsBoacTBO | PU3HKO-XUMUYECKUMU UJCHTU(HUKAINA B OBITY U
Y IPAMCHCHUE | CBOMCTBaAMH MIPOMBIIIJICHHOCTH.
OpPraHHYECKUX
BEIIECTB B
MTPOMBIIIITICHHO
CTH

1 IpuxaagHoit MoayJib

9.1 HNurepnperupoBarth 3amura keiica (c yuerom oyayuiei
Pa3nen 9.1. XMMHYEeCKHe Mpouecchl 1 | npogeccuoHaAIbHON
HccaenoBanu | siBienust B 0uocepe NAeATe1bHOCTH)
en
XUMUYeCKU
aHajau3
00beKTOB
ouocdepnbl

9.1 | OcHoBBI BBIMOTHATE TOJIHBIN TTUKIT 1. JTabopatopHas pabota «OCHOBBI OK 01
1a6OPaTOPHOI PKCIIEPUMEHTAIBHOTO 11aGOPATOPHOI MPAKTHKI. 1K 2.7
MIPaKTUKHU B MCCIIEIOBAHUS C 2. 3aiauM Ha BHIYHMCIICHUE CPETHETO
npodeccroHalb COOTI0ACHUEM TPaBUII 3HAYEHUS IKCTIEPUMEHTAIbHBIX
HBIX 0€30MacHOTO OOpaIEHUS C JTAHHBIX, TOTPEIIHOCTH.
naboparopusix [BeuecTBamu u JaboparopusiM| 3. [IpencraBienue pe3yabTaToB

000pyI0BaHHEM SKCIIEPUMEHTA B pa3InuyuHOi Gopme
(Tabmuna, rpaduk,)
9.1 | Xumnyeckut HccnenoBats XuMHuuecKku 1. Tect «CBoiicTBa u coctas BoAs». | OK 01
2 | aHa;mu3 mpo6 COCTaB MPOO BOJIBI 2. [IpakTHKO-OpHUEHTUPOBAHHBIE OK 02
BO/IbI TEOpEeTUYECKHUE 3aJaHUS HA COCTaB OK 07
BOJIbI ¥ CTIOCOOBI BHIPAYKEHUS K 2.7
KOHIIEHTPALIM{ U TIepecyeT
KOHIIEHTpaluH (C UCIOIB30BAHUEM
HOPMAaTUBHBIX JIOKYMEHTOB).
3. JJaboparopHas pabota
- Onpenenenue pH Bojbl u ee
KHUCIIOTHOCTH;
- OmpeneneHue >KeCTKOCTH BOJIBI U
CrocoOBbl ee yCTpaHeHusl.
9.41 Xummdeckuit | MccnenoBars XUMHYCCKHE | | Tecr o Teme «XUMITIECKHi 8§ 8;

aHanu3 mpoo

cocTaB Mpo0 MOYBHI

COCTaB HCOPTaHNUYCCKUX U

OK 07




TIOYBBI OpPTaHUYECKUX YIOOPECHUID. K 2.7
2. 3ananue «B3auMocBs3b cocTaBa
MIOYBHI, THIT TIOYBHI U €€
Ha3HAYCHUS.
3. JTabopartopHas pabora
Ornpenenenue pH BOIHOM BBITSKKH
MOYBBI, €€ KUCIOTHOCTH U
IEJIOYHOCTH.
9.1 | UccnenoBanue | MccnemoBaTh XUMUYeCKUi | 3amuTa Kekca OK 01
9 | 06BeKTOB cocTaB 06bEKTOB 6uocdeps! | BO3MOKHBIE TEMBI TIPOEKTOB: OK 02
ourocdepsl Ha MpUMeEPE TPOIYKTOB 1. UccnenoBanue cocraBa OK 04
MTATAHUS, BOJIBI ¥ TIOUBHI MUHEPAITLHOUW BOJIBI U I?IE 377

PEKOMEH/IAIHH TIO0 €€
WCIIOJIh30BAHUIO.

2. ccnenoBanue pa3pylraromero
JICACTBHSI PUPOJTHON BOJBI HA
YOYBY.

3. UccnenoBanye kauecTBa MATHEBOU
BO/IBI.

4. UccnenoBanue mpod
BOJIOIIPOBOJAHOM BOJIbI HA MPEIMET
yCTpaHEeHHUsI )KECTKOCTH.

5. YcrpaHeHue )KeCTKOCTH BOJIbI B
CEIbCKOX035MCTBEHHOU
JESITEIbHOCTH.
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