OEJEPAJIBHOE ATEHTCTBO 110 PBIBOJIOBCTBY
denepabHOE TOCYIAPCTBEHHOE OK0IKeTHOE 00pa30oBaTe/IbHOE YUPeKICHUE

BBICIIEro 00pa3oBaHus _
«KEPYEHCKHUHU I'OCYAAPCTBEHHBIN MOPCKOU

TEXHOJIOT'MYECKH YHUBEPCUTET»
CYIOMEXAHUYECKH TEXHUKYM

MA YYEBHOI'O ITPEJIMETA

NOKYMEHT NOAMUCAH
SNEKTPOHHOM MOAMMCHIO

01.12 XUMHUA
[IpOrpaMMBbI IIOJATOTOBKHU CIIELUAIIUCTOB CPEIHETO 3BEHA
I10 CIIEIUaJIbHOCTH:

35.02.09 Boanbie Ouopecypchl U akBaKyIbTypa

dopma oOydeHus: OUHas

Kepus, 2023r.



[Iporpamma paspaboTaHa Ha OCHOBe TpeOoBaHMi DeaepalbHOTO TOCYJAPCTBEHHOTO
00pa3oBaTeNbLHOTO CTaHIApPTA CPEAHETO OOIIEero 0Opa3oBaHUS B IMPEACiiax OCBOCHUS
obpazoBarenpHor mporpamMmbl  CIIO 1o cmermumansHocTd  35.02.09 Bognbie

OHOpeCypChl M aKBaKYJIbTypa

Opraamzarnus-pazpadorank: Cymomexanndeckuii TexHukyM @I'bOY BO «KI'MTVY»

PazpaboTtunku:

MPEIO/IaBaTEIb BBICIIEH KATETOPUU A.C. Pe3nuk
[Tporpamma paccMoTpeHa 1 0JJ00peHa Ha 3aCeJaHUH IUKIOBOW KOMUCCUHU TEXHOJIOTUU
CBapKH U CyJIOCTPOCHUS

[TpoTtokon Ne 8 ot «19 » anpens 2023r.

[Iporpamma  yTBepkJieHa Ha  3acelaHMM  Y4eOHO-METOJMYECKOrO0  COBETa

CyZIOMEXaHUYECKOT0 TEXHUKYMa

[TpoTtokon Ne 8 ot «26» anpens 2023r.



COJEPKAHUE

1 [NacmopT pabGoueit mporpamMmbl yueOHOTO MTpeaMeTa

2 CTpyKTypa 1 coJiep>kaHie y4eOHOro rmpeameTa
3 YcnoBus peanivzaiu padodeii mporpaMMbl y4eOHOTO MpeameTa

4 KoHTpoOJb U OlIeHKa Pe3yIbTaTOB OCBOCHHSI YI€OHOTO MpEeAMETa



1 HACITIOPT TPOTI'PAMMBI YYEBHOI'O IPEJIMETA
XUMMUSI
1.1006s1acTh NpUMEHEHUA POTPAMMBI
PaGouas mnporpamma yueOHOro mipeaMeTa «XHMHS» SBISCTCSA YaCThIO
MpOrpaMMbl MOATOTOBKM CIEUHUAIUCTOB CpPEIHEro 3BeHa B cooTBeTcTBUH ¢ PI'OC

cpeaHero oO0Iero oopa3oBaHusl.

1.2 MecTo npeaMera B CTPYKType NPOrpaMMbl MOATOTOBKH CHEIHAINCTOB
Cpe/iHero 3BeHa:

Y4eOHbIN npeamMeT « XUMHsD OTHOCHUTCS K MpeaMeraM oO0Ieo0pa3oBaTeIbHOM
MOJTOTOBKHU U M3y4aeTcsl Ha 0a30BOM YpOBHE.

1.3 lleiu u 3agaum y4eOHOT0 NpeaMeTa

Heab: @opmMupoBaHue Yy CTYJECHTOB IIPEACTABICHUS O XHUMHUYECKOUN
COCTaBJISIFOIIEM E€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPa KAaK OCHOBBI IPUHSTHUA
pEUIEHUA B JKU3HEHHBIX W TMPOU3BOJCTBEHHBIX CHUTYallMAX, OTBETCTBEHHOIO
MOBEICHUS B IIPUPOJHOM Cpe/Ie.

3ajauM JTUCUMIIMHBI:

1) chopmupoBarh MNOHMMaHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYKAIOILIEH Cpelie, LEIOCTHOM HAy4YHOU KapTHUHBI MUDA,
B3aHMOCBSI3U U B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATh (POPMYJbI HEOPraHUYECKUX U OPraHUYECKUX
BCIIECTB, YPABHEHUS XUMUUYECKAX PEAKIUNA, OOBSICHATH UX CMBICII, HHTEPIPETHPOBATH
pEe3yJbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh  HaBBIKM  TPOBEICHHUS  MPOCTEHITMX  XUMHYCCKHUX
OKCIIEPUMEHTAJILHBIX ~ UCCJIEIOBAaHUM €  COOJIOJIEHHEM TpaBuil  0€30MacCHOro
oOparieHus ¢ BeIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHKUEM;

4) pa3BUTh YMEHHUS HCIOJB30BaTh WH(OOPMAIMI0O XMMUYECKOTO XapakTepa Hu3
PAa3JIUYHBIX UCTOYHUKOB;

5) chopmupoBaTh YMEHUS TIPOTHO3UPOBATH MOCIIECACTBHUS CBOCH MEATEILHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX IPOIECCOB;

6) copMHupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTHKEHUN XUMUYECKOW HAyKU U
TEXHOJIOTH JJIsl pa3BUTHUS COIMATBHOM U MTPOU3BOACTBEHHOM cdep.



IIpeameTHBbIe Ppe3yabTaThbl OCBOCHHS 00pPa30BaTeJIbHOH MPOrpaMMbl

HOJIZKHBI OTPpaKaThb:

)

2)

3)

4)

c(hOpMHUPOBAHHOCTH MPEACTABICHUN: 0 XUMHUYECKOU COCTaBJISIONICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMHUHU B IIO3HAHUU SIBICHUU TTPUPO/IBI,
B (OpPMHpPOBAHWH MBINUICHUSI W KYyJIbTYypbl JUYHOCTH, €€ (yHKIHOHATHHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUS MPAKTUUYECKUX 3aJlady U SKOJIOTHYECKH
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3/IOPOBBIO U MPUPOTHOM CpeIe;

BJIaJICHHUE CHUCTEMOH XUMHUYECKUX 3HaHUM, KOTOpas BKJIFOYAECT:
OCHOBOTIOJIATAIOIINE TOHATHS (XMMHYECKUM JJIEMEHT, aTOM, OJJICKTPOHHAas
obojouka aroma, S-, p-, d-2JIIEKTPOHHBIE OPOWUTAIM aTOMOB, HMOH, MOJICKYJIa,
BaJICHTHOCTb, 3JICKTPOOTPUIATEIILHOCTD, CTEIIEHb OKUCICHUSA, XUMUYECKasl CBA3b,
MOJTb, MOJISIPHAST Macca, MOJIIPHBIA 00BEM, YTIECPOIHBIN CKeeT, (DYHKIIMOHATbHAS
rpynmna, paaukana, H30MEpHs, H30MEPbl, TOMOJOTHYECKUH PpsJ, TOMOJIOTH,
YTJIEBOJOPOABI, KHUCIOPOJA- M a30TCOJACpKAIINE COCAMHCHHS, OMOJOTHYECKH
aKTHBHBIE BEIIECTBA (YIJICBOIBI, JKUPHI, OCTIKH), MOHOMED, TIOJIUMED, CTPYKTYPHOE
3B€HO, BBICOKOMOJICKYJIIPHBIC COCIMHEHUS, KPUCTAJUIMYECKas PEIICTKA, THIIbI
XUMHUYECKHUX peakun (OKHCITUTETLHO-BOCCTAHOBUTEIBHBIE, IK30- u
SHIOTEPMHUYECKHE, pEeaKIMd HOHHOTO OOMEHa), pacTBOp, DJIEKTPOJIHUTHI,
HEXJIEKTPOJIUTHI, JICKTPOJIUTHYECKAS TUCCOLUAIUSA, OKACIUTEID, BOCCTAHOBUTEIIb,
CKOpPOCTh XUMHYECKOW PEAKIUH, XUMUYECKOE PABHOBECHUE), TCOPUH U 3aKOHBI
(Teopust XMMUYECKOTO CTpOCHUs1 opranndeckux Bemiects A.M. BytnepoBa, Teopus
BJICKTPOJIUTUYECKONW JHcconManuu, nepuoanueckuit 3akoH JI.M. Menneneesa,
3aKOH COXPaHEHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XHUMHH,
(haKTOJIOTHYECKUE CBEJICHHUS O CBOMCTBAxX, COCTaBe, MOJYy4YeHUH U O€30macHOM
HCIIOJIB30BaHNN BKHEUIIINX HEOPraHWUUECKUX U OPraHUYECKUX BEIIECTB B OBITY M
MPAKTUYECKOMN JICITEIbHOCTH YEIIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEPHBIC MPHU3HAKH W B3aUMOCBSI3b
W3YyYECHHBIX TOHSTHM, MPUMEHATH COOTBETCTBYIOIIHUE ITOHATUS NPU ONMHUCAHUHU
CTPOCHHUSI W CBOWCTB HEOPraHMYECKUX UM OPraHUYECKHMX BEIIECTB M MX
MPEBPAICHUM; BBISABISITh B3aUMOCBS3b XUMHWYECKHX 3HAHUM C MOHATHUAMU U
NPEACTABICHUSAMU JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

chOpPMHUPOBAHHOCTh ~YMEHUM  HCIIOJIb30BaTh  HAWMEHOBAHUS  XHUMHYECKHX
COCIMHCHUN MEXIYHApPOJHOIO COK3a TEOPETUUECKOW W TPHUKIAJHOW XHUMUM U
TpUBHAJIbHBIE HA3BaHMUS BAXKHEHIIMX BEIIECTB (ITUJIEH, alleTWICH, TJIMIICPHH,
dbenon, popmaabaeTHI, YKCyCHAs! KHCIIOTA, TIIUITUH, YTapHBIA Ta3, yTIESKUCIIBIN Ta3,
aMMHMaK, TallleHass W3BECTb, HEraiieHas W3BECThb, MHUThEBas COJa U JAPYrHUX),
COCTaBJIATh (POPMYJIBI HEOPTraHWYECKHUX M OPTaHUYECKUX BEILECTB, YPaBHCHUS
XUMHUYECKUX peakIui, OOBSACHATh HX CMBICH, IOATBEPXKIATh XapaKTEPHBIC



S)

6)

7)

8)

9)

XUMUYECKUE CBOWMCTBA BEIIECTB COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH H
3aMUCAMM YPABHEHUN XUMHUECKUX PEaKIIHil;

c(OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAJICKHOCTh H3YYEHHBIX
HEOPTaHUYECKNX U OPraHUYECKUX BEIIECTB K OMPEACICHHBIM KJIaccaM U TpyIIaM
COCIMHEHUN, XApAKTEpU30BaTh MUX COCTAB W BAXKHEHIIME CBOWCTBA; OMPEACIATH
BHUJIbl XUMUYECKUX CBsI3eH (KOBaJICHTHAs, MOHHAs, METALIMYECKasi, BOJIOPOIHAS),
TUMBl KPUCTAUIMYECKUX PEIIETOK BEIIECTB; KIaCCU(PUIIMPOBATh XUMHUYECKUE
peakIuu;

BJIAJICHUE OCHOBHBIMM METOAAMU HAy4YHOTO IO3HAHUS BEIIECTB U XUMUYECKHUX
SABJICHUN (HaOIIOZICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHHUE);
c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOJUTH PacyeThl MO XMUMHYECKUM (opmyiaM U
YpaBHEHUSIM XHUMHUYECKUX PEAKIM C HCMONb30BaHUEM (DPU3NYECKUX BEIUYMH,
XapaKTepU3yIOIINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MAacChl, 00bEeMa
(HOpMaJIbHBIE YCJIOBHS) Ta30B, KOJUYECTBA BEIIECTBA; MCIOIb30BaTh CUCTEMHbIC
XUMUYECKUE 3HAHMUS [JJI1 TPUHATUS PEUICHUA B KOHKPETHBIX IKU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMECHEHUEM;

chOPMUPOBAHHOCTh YMEHUN  IUIAHUPOBATH W  BBIMOJHATH  XUMHUYECKUU
AKCTIEPUMEHT (TIPEeBPAILICHUs] OPTAHUYECKUX BEIIECTB MPU HATPEBAHUH, MOJTyUCHUE
ATUJIEHA WM U3YYEHHUE €r0 CBOICTB, KAYECTBEHHBIC pPEAKLIMU HA aJIbJICTUIbI,
KpaxMall, YKCyCHYIO KHCJIOTY; JeHaTypaius OEJIKOB MPU HArpeBaHWUM, I[BETHHIC
peakiuu O€JKOB; MPOBOIUTH PEAKIMA HOHHOTO OOMEHa, OMPEACNATh Cpexy
BOJIHBIX PAacTBOPOB, KAUECTBEHHbBIC PEaklMU Ha Cyib(dar-, kKapOoHAT- U XJIOPU-
AHHWOHBI, HA KAaTHUOH aMMOHMS; PEIIaTh KCIIEPUMEHTAIbHBIE 3aJayd MO0 TeMaM
"Meramue" u  "Hemeramnel") B COOTBETCTBMM C MpaBUJIaMU  TEXHUKH
0e30macHOCTH TIPH OOpAIllEHUU C BEIIECTBAMHU U JTaOOPATOPHBIM 00OpYAOBaHUEM;
MPEACTABISATh PE3YNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUH COOTBETCTBYIOIINUX PEaKIMii u (HOPMYIHUPOBATh BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMHPOBAHHOCT, YMEHHS aHAIM3UPOBATH XUMHUYECKYI0 HH(GOpPMAIIHIO,
MOJIy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB (CPEICTB MaccoBOM HHGOpMAIMH, CETh
WNutepHeT u npyrue);

10) chopMupOBaHHOCTH YMEHHI coO01aTh MpaBuiia HKOJIOTHYECKHU

1e1ecoo0pa3Horo MOBEACHHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEIIX
COXPAaHEHHUSI CBOETO 3J0POBbS U OKPYKAKOMIEH NPUPOJHOM CpEIbl; YUUTHIBATH
ONIACHOCTH BO3JEHMCTBUS HA KUBBIE OPraHU3MBbI ONPEIEIICHHBIX BEIIECTB, IOHUMAs
CMBICJI TTOKa3aTeNs MPEACIbHON JOMYCTUMON KOHIIEHTPALINY;

| 1) JJIA o6yqa}onmxc;1 C OI'paHUYCHHBIMHA BO3MOXXHOCTIMH 3A0POBbA:

C(bOpMHpOBaHHOCTb YMCHUA IIPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX
METOOaXx IMO3HaHHA BECIICCTB U XUMHUYCCKHUX HBHGHHﬁ;



JInuHoCTHBIE Ppe3yJbTaThbl OCBOEHHMS] O00pPa30BaTe/]bLHOIl NPOrpaMMbl
JAOJI’KHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh T'PAXKJIAHCKONU TMO3HUIIMU OOYyYaroIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUKCKOTO OOIIECTBA;

YMEHHUE B3aUMOJICCTBOBATh C COIIMAIbHBIMA MHCTUTYTAMH B COOTBETCTBUHM C UX
GYHKIUSIMU 1 HA3HAYCHUEM;

c(hOpPMHPOBAHHOCTH 3JIOPOBOTO U O€30macHOTO 00pasa KW3HHM, OTBETCTBEHHOTO
OTHOIIICHUS K CBOEMY 3/I0POBBIO;

FOTOBHOCTh K aKTHBHOM JICATECILHOCTH TEXHOJOTHMYECKOM M COLMAJILHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMHPOBATH, IUIAHUPOBATh W CAMOCTOSTEIHHO
BBITIOJTHSATh TaKyIO JEATEIbHOCTD;

YyMEHHE TIPOTHO3MPOBATH HEOJArONMPUITHBIE JKOJOTHUYECKHE IIOCTECTBHS
MpeNPUHUMAEMBIX ACHCTBUM, IPEIOTBPAIATh UX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JESATENbHOCTH, TOTOBHOCTH OCYILIECCTBIISATH
MIPOEKTHYIO M UCCIIEIOBATEIBCKYIO IETEIbHOCTh MHANBUIYAJTBHO U B TPYMIIE.

MeTal'[pe)IMeTHLIe pe3yabTaTbl 0CBOCHUA Oﬁpa3OBaTeJILHOI7I nmporpaMmmal
HOJIZKHBI OTPpaKaThb:

CaMOCTOATENLHO (POPMYIIMPOBATH U aKTyaIU3UPOBATH TPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIA NPHU3HAK WM OCHOBAaHMS [JIsi CpPaBHEHHS,
Kiaccudukanuy u 00001IeH S,

OTpeNeNsaTh IENHu JCATCIbHOCTH, 3aJaBaTh IMapaMeTpPhl W KPUTEPUU HX
JOCTYDKCHUSI,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHSI B PACCMAaTPUBACMBIX SIBJICHUSX;

BJIQJICTh HABBIKAMH Y4YEOHO-HCCIEAOBATEIIBCKOM M TPOCKTHOM NESATEeIHLHOCTH,
HaBBIKAMH pa3penieHus mpoosem;

CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEILHOMY IIOWCKY METOIOB PEIICHHUS
MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PAa3JIMYHbIX METOOB IMO3HAHUS;

OBJIAJICHUE BHUJAMHU JICITEIBHOCTA MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETALUU, TPEOOPA30OBAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX CUTYAIIHSX,
B TOM UYHCJIE TIPU CO3/IaHUU YUEOHBIX U COIUATBHBIX TIPOEKTOB;

(dbopMHUpOBaHNUE HAYYHOI'O THIA MBIIUICHHUS], BIaJCHUE HAYYHOU TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHSATUSMU U METOIaMHU;

YMETh TIEPEHOCUTh 3HAHMS B T[O3HABATEIbHYI0 M MPAKTHUYECKYIO O00JacTH
KU3ZHEIEITeIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJICH, TIPE/jIaraTb OPUTHHAILHBIC TOXO0bI U PEIICHMS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMTYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS;

BJIQJICTh HAaBBIKAMH TMOTY4YeHUS WH(POPMAIMK W3 HCTOYHWKOB Pa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIIATh MOWCK, aHATU3, CHCTEMATH3allUI0 U HHTEPIIPETAITHIO
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uH(OPMAIUHU Pa3IMYHbBIX BHIOB U (DOPM MPEICTaBICHUS;

HCITOJIB30BaTh CPEICTBA MH(GOPMAIIMOHHBIX H KOMMYHHKAIIMOHHBIX TEXHOJOTHIA B
pEIICHUN KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPraHM3allMOHHBIX 3aja4 C
COOJIIOJICHHEM TPEOOBAaHMM JPrOHOMHUKH, TEXHUKH OE€30IaCHOCTH, THMTHUCHBI,
pecypcocOCpeKeHUs, TMPAaBOBBIX M O3THYCCKHMX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1acCHOCTH;

2 CTPYKTYPA U COAEP KAHUE YYEGBHOI'O ITIPEIMETA

2.100beM y4eOHOro npeamera M BUAbI y4eOHO padoThl

Bun yaeOHo# paboTh O6beM yacoB

O06bEM 00pa3oBaTENBHOM TPOTPAMMBI 102

YueOHas Harpy3ka oOydJarolIuXxcs BO B3aUMOJCHCTBHH C
npemnojaBaresieM (BCero),

B TOM 4HUCJIC:.

- JIEKIIUU 60
- MPAKTUYECKUE 3aHATHS 34
- TabopaTopHbie pabOThI 8

[IpomexxyTounast arrectanus B popme qudpepeHunupoBaHHOTO 3a4€Ta




2.2. TemaTu4ecKHui IJIAH U COEP:KaHMe Y4eOHOI 0 mpeaMera

HaumeHnoBanue O0bem
Conepxkanue y4eOHOro MaTepuasia, JJad0paTopHbie M MPAKTHYCCKUE 3AHATHS
pa3aesioB U TeM 4acos
1 2 3

Pazgen 1. OcHOBBI CTPOCHHS BelIECTBA

Tema 1.1. Teopernueckoe o0yueHue 4

CtpoeHnue aTOMOB

XAMHYICCKUX CoBpeMeHHas MO/IeIb CTPOEHHUS aToMa. DIeKTpoHHast KoHuryparus atoma. Kinaccudukarms 5

3JICMCHTOB U XUMUYECKUX JIEMEHTOB (s-, p-, d-aeMeHTsl). BajgeHTHbIC 21eKTpoHbl. BageHTHOCTD.

pupoa

XUMHUYECKOU CBSA3U
DNeKTpooTpulaTeNbHOCTh. KoBajeHTHas CBSI3b, €€ Pa3sHOBUJHOCTH W  MEXAHU3MBI
oOpa3oBanusi (OOMEHHBIH U JOHOPHO-aKIenTOpHBIN). MoHHas cBsi3b. MeTamuyeckas CBA3b. 2
BonoponHas cBa3b. MeXMOJIEKYISIPHBIE B3aUMOICHCTBUSL.
IIpakTH4yeckue 3aHATHSH 2
Pemenne mnpakTHYeCKUX 3aJaHU Ha COCTABICHHUE DJICKTPOHHO-Tpadudeckux dopmyn 5
AIEMEHTOB 1—4 neprooB.

Tema 1.2. Teoperuueckoe o0yuenue 2

[Tepunoanueckuit
[Tepuonnueckass cucrema xumudeckux aneMeHToB .M. MenneneeBa. Ou3nueckul CMbICH 2

3aKOH U Ta0IHIIa
JI.1. Menpaeneena

Ileppuogmueckoro 3axona JI.MI. MeHnneneeBa. 3aKOHOMEPHOCTH W3MEHEHHsSI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH IPOCTBIX U CIOKHBIX BEIIECTB B COOTBETCTBHUH C
IIOJIOKEHUEM XHMMUYECKOro 3yiemMeHTa B Ilepuoamueckoin cucreme. MUpoBO33peHUECKOE U
HayyHoe 3HaueHue Ilepuomnueckoro 3akona J[.MI. Menneneesa. Ilpornoser JI.H.




MeHI[eJIeeBa. OTKpBITI/Ie HOBBIX XUMHWUYCCKHUX DJICMCHTOB.

HpaKaneCKne 3aHATUA

Pemenne 3amanmii Ha XapakTepU3alMI0 XUMHUYECKUX DJeMEHTOB «MeTammuueckue /
HEMETAJUINYECKUE CBOWCTBA, JJIEKTPOOTPULIATENIBHOCTH M CPOJACTBO K  JJIEKTPOHY
XUMHAYECKUX DJIEMEHTOB B COOTBETCTBUE C MX JJIEKTPOHHBIM CTPOCHHUEM H IIOJOKECHUEM B
MEPUOIMYECKON CUCTEME XUMHUUYECKHX 3ieMeHTOB (.. MenneneeBay.

Paznen 2. XuMu4ecKkue peakiuumn

Tema 2.1.
THUIbl XUMUYECKUX
peaKuuit

Teopernueckoe o0y4enme

Knaccudukanus v TUNBI XUMHYECKUX PEAKIMH C y4aCTHEM HEOPTaHWYECKUX BEIIECTB.
KonnuecTBeHHsie oOTHOWIEHUST B XuMuH.Peakuun KomIieKcooOpa3oBaHUS C y4acTHEM
HEOPraHWYECKUX BEUIECTB (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IMHKA U aTFOMHHMS).

OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHbI B XMMHHU W PACUEThl M0 YPABHEHHSIM XHUMHUYECKUX
peakuuii. Monb Kak €IMHHIA KOJIUYECTBA BenlecTBa. MossipHas macca. 3aKOHBI COXPaHEHUS
Macchl U 3HEpPruu. 3axkoH ABorajpo. MoispHblii 00beM ra3oB. OTHOCUTENIbHAS JIOTHOCTh
ra3oB.

HpaKaneCKne 3aHATUA

CocrapiieHUE ypaBHEHUM peakIuii COSTMHEHMS, PA3JI0KEHUS, 3aMEIIeHUs, 0OMEHa.
Pacder KOMMUYECTBEHHBIX XapaKTEPUCTUK UCXOHBIX BEIIECTB U MPOAYKTOB peakuuu. Pacuer

KOJIMYCCTBCHHBIX XAPAKTCPHUCTHK IIPOAYKTA PCAKIMUU COCOAMHCHMA, CCJIM OJHO H3 BCIICCTB
JaHO B MN30BITKE W/WITH COACPKUT IIPUMCCH.

Pacuer maccoBoil uiaM OOBEMHOW [0JIM BBIXOJA MNPOAYKTA PEAKIUH COEAUHEHUS OT
TEOPETHUYECKH BO3MOKHOTO. Pacuer 0ObeMHBIX OTHOILIEHUI ra3oB. Pacuer Maccbl IpoayKTa
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peaKlnM, €CIM OJHO M3 BEIIECTB JaHO B BHUJIE PACTBOPA C ONMPEAECICHHOW MacCOBOW IOJIEH
PacTBOPEHHOI'O BEILIECTBA.

HpaKaneCKne 3aHATUA

YPaBHeHI/IH OKHUCJICHHUA-BOCCTAHOBJICHU. CreneHn OKHCJICHHAI. OxucauTenb )51
BOCCTAaHOBUTCIIb. OKHCIUTEIIbHO-BOCCTAHOBUTEIILHBIC peaKnuu B ImpupoJac,
IIPOU3BOACTBCHHBIX IIPpOLOCCCAX M  JKUBHCACATCIBHOCTH OpPIraHHU3MOB. OKuCINTENIBHO-
BOCCTAaHOBUTEIILHBIN noTrcHOouagx CpCabl. CocraBneHue u YPaBHHUBAHUC OKHCIHUTCIIBHO-
BOCCTAHOBUTCJIBHBIX peaKHI/If/'I MCTOAOM 3JICKTPOHHOI'O OanaHca. Tunmuneie HCOPIraHUYCCKHUC
OKHUCJIUTCIN U BOCCTAHOBUTCIIHN.

TeopeTquCRoe oﬁyqeﬂue

Tema 2.2. Teopus 3NEKTPOTUTUYECKON AUCCOUUANU. Peakium HOHHOro oOMeHa.
OnekTponuTaYecKas |[uaponus conei.
ARCCONHAITHA Hl[IpakTHYecKHe 3aHATHS
MOHHBIH OOMEH CocraBiieHre peakiMii HOHHOrO OOMEeHa IyTeM COCTaBJICHHUS HMX IMOJHBIX M COKpAIIEHHBIX
MOHHBIX YPABHEHUM.
KonTpoJubHasn
CrpoeHue BelecTBa U XUMUYECKUE PEAKIIHH.
pabora 1
Pasznea 3. CTpoeHue u CBOIICTBA HEOPraHNYEeCKUX BeleCTB
Tema 3.1. Teopernueckoe o0yueHue
Knaccudukanus,
HOMEHKJIATypa ul IIpenmet Heoprannveckon xumun. BzaumocBs3b Heoprannueckux BemiecTs. Kiaccupukamus
CTpOCHHE HeopraHmyeckux BemiecTB. IIpocTeie M crnoxHble BemecTBa. OCHOBHBIE KIIACCHI CIOKHBIX
HEOPraHMYECKHX BEIIECTB (OKCHJABI, THUAPOKCHIBI, KHUCIOTBI, coiu). HomeHknaTypa ©  Ha3BaHHE
BEIECTB HEOPraHWYECKUX BEIIECTB HCXOId M3 HMX XHUMHYECKOW (HOpPMYJIbl WM COCTAaBJICHHUE

XUMUYECKOM (QOpMysbl HMCXOAS M3 Ha3BaHUS BEIIECTBA IO MEXAYHAPOJHOM WIH
TPUBUAIILHON HOMEHKJIATYpE.
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ArperaTHple COCTOSHHMA BemiecTBa. Kpucrammmueckue u amopdHble BemiecTBa. THIIBI
KPUCTAJUIMYECKUX  PEIICTOK  (aTOMHas, MOJEKYyJIApHas, HWOHHAs, METAJUIMYecKas).
3aBUCUMOCTh (DU3MYECKUX CBOWCTB BEIIECTBA OT THIA KPUCTAUIMYECKOW PEIICTKH.
[TpuunHbl MHOrOOOpa3us BELIECTB.

CoBpeMEHHbIE TMPEACTABICHUS O CTPOCHMM TBEPHABIX, KUIKUX M Ta3000pa3HbIX BEILIECTB.
XKunakue KpuCTaAILIBL.

IIpakTHyeckue 3aHATHHA

Pemenne 3ajad Ha pacyeT MacCOBOM JIOJIM (MacChl) XMMHYECKOTO 3JIEMEHTA (COCAMHCHUS) B
MoJIeKyJe (CMecH).

Pemenne mnpakTHYeCKMX 3aJlaHMi 10 KIacCU(HKAIMK, HOMCHKJIAType W XHUMHYCCKUM
(dhopMyIaM HEOPraHWYECKHMX BEIIECTB PA3IMYHBIX KJIACCOB (HA3bIBATh U COCTABIATH (DOPMYJIBI
XUMHUYECKUX BEIICCTB, ONPEACIIATh MPUHAJJICKHOCTD K KJIacCy).

Tema 3.2.
DU3NKO-XUMHYIECKHE
CBOMCTBA
HEOPraHUYECKHUX
BCIIICCTB

Teoperuueckoe o0yuenue

10

Metamisl. O6mue ¢uznyeckue U XUMHUYECKUE CBOMCTBAa MeTayuioB. CHocoObl MOJIyYEHHUS.
3HaueHHEe METaJUIOB U HEMETAUIOB B TMPUPOJE M IKUZHEACATEIbHOCTH 4YEJIOBEKa U
opranu3zMoB. Koppo3usi MeTaiioB: BUJIbI KOPPO3UH, CLIOCOOBI 3aIMThHl METANIOB OT KOPPO3UHU.

Hemeramnpl. O0mue ¢puzndeckre 1 XUMHUYECKHUE CBOMCTBA HEMETA/UIOB. THUITMYHBIC CBOMCTBA
metawioB Y- YII rpynn. Knaccudukamuss u HOMEHKIATypa COEIWHEHUNA HEMETAIIOB.
KpyroBopoTbl OMOTE€HHBIX 3JIEMEHTOB B MPUPO/IE.

XUMHMYECKHE CBOMCTBA OKCHIO0OB U THAPOKCHUIOB.

XUMHYECKUE CBOMCTBA KUCIOT U COJIEH.

3aKOHOMCpHOCTI/I B HM3MCHCHMH CBOMCTB IIPOCTBIX BCIICCTB, BOJOPOIHBIX COCHHHCHHﬁ,
BBICHIINX OKCHUJIOB U THAPOKCHUIOB.
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HpaKaneCKne 3aHATUA

CocraBneHue ypaBHEHUMM XUMUYECKHX PEAKIMM C Y4acTUEM MPOCTBIX U  CIIOXKHBIX
HEOPraHMYECKHUX BEIIECTB: OKCUIOB METANIOB, HEMETAUIOB M aM(OTEpPHBIX 3JIEMEHTOB;
HEOPraHWYECKUX KHUCIIOT, OCHOBAaHUN U aM(OTEPHBIX T'MIPOKCUAOB, HEOPIAHUUYECKUX COJIEH,
XapaKTepU3yIOLIUX UX CBONCTBA.

Pemenne 3anaHnii HA CBOMCTBA HEOPraHUYECKUX BEIIECTB.

JlaGopaTopHble 3aHATHS

JlaGopaTopHas pabora «CBOHCTBa METAJIIIOB K HEMETAJIJIOBY.

UccnenoBanne (Qu3nyeckux M XMMHUYECKHX CBOMCTB METAUIOB W HEMETaioB. PereHue
AKCIEPUMEHTAIIBHBIX 33/]1a4 MO CBOMCTBAM XMMHUYECKUM CBOMCTBAM METAJIOB U HEMETAJLJIOB,
10 PaclO3HABAHUIO U MOJYYEHUIO COEIMHEHUI METAJIIOB U HEMETAJIJIOB.

KounTpouabnas .

CBOMCTBa HEOPraHMYECKUX BEIIECTB.
pabora 2
Pasznen 4. CTpoeHne U CBOHCTBA OPraHM4YeCKUX BELIECTB
Tema 4.1. Teopernueckoe o0yuenme
Knaccudukanus,
CTPOCHHUE U [Ipenmer opraHnyeckord XUMUNA. XUMHYECKOE CTPOEHUE KAK MOPSANIOK COCIMHEHUS] aTOMOB B
HOMEHKJIATypa MOJIEKYJIE COrJIACHO MX BaJI€HTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUUECKOTO CTPOCHHUS
OpPraHUYECKUX opraHmdeckux coeauHenuii A.M. byTiepoBa. YriaepoaHblil CKeJIET OpraHuueCKOW MOJIEKYJIbI.
BEILIECTB MouekynspHble ¥ CTPYKTYpPHBIC (pa3BEpHYTHIC, COKpPAICHHBIE) XUMHUYECKHE (OpPMYIIHL.

3aBUCHUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOEHUS MOJIEKYyN. M30Mepust U n30Mephl
(cTpykTypHasi, reoMeTpruueckas (1uc-TpaHc-u3omepusi). KpaTHOCTh XUMHUUECKO CBS3H.
[lonsitue o GdyHKIMOHANBHON Tpynme. MexayHapoaHas HOMEHKJIaTypa U TMPUHIIMIIBI
HOMEHKJIaTypbl OPTaHUYECKUX COCAUHEHUHN.
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HpaKaneCKue 3aHATUSA

CocTaBiieHHE TONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMyn OpraHMYECKHX BEIIECTB
OTJIEIBHBIX KJIACCOB, UCIIONIB3Ysl UX HA3BAHMS IO CHCTEMATHYECKOW HOMEHKIatype. Pacuersl
npocTeiien (opMyIibl OpraHnYeCKOM MOJIEKYJIbI, UICXO/sI U3 3JIEMEHTHOIO cocTaBa (B %).

Tema 4.2.
CBoiicTBa
OPTraHUYECKUX
COCTMHCHUU

Teopernueckoe o0yueHue

12

OU3UKO-XMMUYECKHE  CBOMCTBA  OPraHUYECKUX  COCIMHEHHM  OTJCJBbHBIX  KJIACCOB
(ocobeHHocTH KiaccU(PUKAUM W HOMEHKJIATYpbl BHYTPU KJlacca; TOMOJIOTUYECKHM psl U
obmast Gopmyna; wuzoMepus; (QHU3NUECKHE CBOWCTBA; XHWMHUYECKHE CBOWCTBA; CIOCOOBI
MOJTy4eHUS ):

— IIPEAEIIbHBIE YIIIEBOAOPOABL. ['OpeHre MeTaHa Kak OJWH U3 OCHOBHBIX MCTOYHUKOB TEIUIA B
MIPOMBINIIICHHOCTH U ObITy. CBOMCTBA MPUPOAHBIX YIJIEBOJOPOIOB, HAXOXKICHNE B IPUPOJIE U
IIPUMEHEHUE AJIKAHOB;

— HENPEACNIBbHBIE U apOMaTUYECKue yriieBoAopoAsl. Ilonmmepusanys dTUiIeHa KaKk OCHOBHOE
HaIlpaBJICHUE €ro UCIIOJIb30BaHUS. I'openne aleTuIICHa KakK HMCTOYHUK
BBICOKOTEMIIEPATYPHOIO IUIAMEHU JJIsI CBAPKH U PE3KH METAJUIOB;

— KHUCJIOPOJICOACpIKAIIUE COSANMHEHUS (CIUPTHI M MpOoCThie d(Uphl, (HEHONbI, aTbICTUIbI U
KETOHBI, KapOOHOBBIE KHCIOTHI M WX TNPOW3BOAHEIE). [IpakTHueckoe TpUMEHEHHE
ATWICHIJIUKOMS, TiniepuHa, Qenona. Ilpumenenune dopmanbaeruaa, amneraibIerua,
YKCYCHOM KUCTIOTBL. Mblj1a KaKk COJIM BBICIIMX KapOOHOBBIX KUCIOT. Motoliie CBOMCTBA MbLJIa;

— a30TcoJiepKalIue COeAMHEHUS (AMUHBI 1 aMUHOKHCIIOTHI, OCJIKH).

HpaKaneCKue 3aHATUSA
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Pemenue OCIIOYCK HpeBpaHIeHI/Iﬁ Ha I'CHCTUYCCKYIO CBA3b MCIKAY KJIdaCCaMM OPraHMYCCKHX
COCIII/IHCHI/Iﬁ C COCTaBJICHHMEM Ha3BaHUM OPraHHUYCCKUX COGIII/IHGHI/Iﬁ 110 TpI/IBI/IaJIBHOﬁ N
MC)KIIYH&pOI[HOﬁ CHUCTEMaTUYCCKOM HOMCHKIJIATYpPC. Pemenue paCdCTHBIX 3ada4 IIO0
YPaBHCHUAM pCaKI_[I/Iﬁ C Y4aCTHUCM OPIraHNYCCKHUX BCIICCTB.

JlaGopaTopHble 3aHATHSA

Ha6opaTopHaﬁ pa60Ta «HonyquHe 9THJICHA 1 U3YUCHUC CTO CBOMCTBY.
HOHy‘-IeHI/IG OTHJICHA M3 O5TaHOJIa B na6opaTopHH N U3Y4YCHHC CT'O (1)I/I3I/ILIGCKI/IX H XUMHUYCCKHX
cBoiicTB. CocTaBiieHHE pCaKI_[I/Iﬁ INPpUCOCINHCHUS U OKHUCIICHUA Ha IIPUMCPC 3TUJICHA.

TeopeTquCRoe oﬁyqeﬂue

BI/IOOpFaHI/I‘IGCKI/IC COCIHMHCHU. HpI/IMCHCHI/Ie 1 OMoJIornuecKas POJb YIIJICBOJOB. Oxwucienue

Tema 4.3. YIIEBOJIOB — UCTOYHHUK SHEPTUU >KUBBIX OpraHu3MoB. O01acTh MpUMEHEHHUS aMHHOKHCIIOT.
Opranuieckne [IpeBpamienus 6eaK0OB MUIIK B opranu3zMe. buonornueckue ¢pyHkiuu 6enkoB. buonornueckue
BEILECTBA B
HI (GYHKITUH KAPOB.
KU3HEIEATEIIbHOCTH
HcJI0BCKA. PoJIb OpraHnyecKoli XMMHUHK B PEIIEHUH ITPOOJIEM MUILEBOI 6E30MaCHOCTH.
HyxiienHoBpie KHUCIOTHL: cocTaB U cTpoeHue. CTpoeHne HykieoTuI0B. CoCTaB HyKJIEMHOBBIX
kucnoT (JJHK, PHK). Posib HykJIeHHOBBIX KHCIIOT B 5KHU3HEIEATEILHOCTH OPTaHU3MOB.
Pastea 5 Kunernueckne m TepMOAMHAMHMYECKHE 3aKOHOMEPHOCTH INPOTEKAHUS XMMH4YECKHX
ACT D. "
peakumi
Tema 5.1. Teopernueckoe o0yuenme
Kunernieckne Knaccupukanuss XuMUYECKMX peakuuid: 1o TemioBoMy 3¢G@deKTy (3K30TepMHUUYECKUE,
3aKOHOMEPHOCTH

AHAOTEPMUYECKUE), 10 00paTuMOCTH (0oOpaTuMbie U HeoOpatumbie). TerioBble (PPEKThI
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MPOTEKAHUS
XUMHUYECKUX PEeaAKIUi

XUMHUYECKUX peakuui. Tepmoxumuueckre ypaBHeHHs. OOpaTUMOCTh peakiuil. XuMUYECKOoe
paBHOBECHE U €ro CMEIIEHUE TMOJ JEHCTBUEM pa3M4HbIX (PAKTOPOB (KOHLEHTpaLUs
peareHToB WJIM MPOJYKTOB peakluu, JaBJICHHE, TeMIepaTypa) JUisl CO3JaHusl ONTHUMAaJIbHbIX
YCIIOBHM IPOTEKAHUS XUMUYECKUX IIPOLIECCOB.

[Tonsite 00 sHTanbmMU M >HTponuH. DHeprus ['nd6ca. 3akoH ['ecca u ciencTBus U3 HETO.
Ponb cMmeliennst paBHOBECHS B TEXHOJIOTMYECKUX MPOLECCaX.

[Mpuamun Jle [Matenpe. Biusnue pasnuubHbiXx (akTOpoB Ha HM3MEHEHHE pPaBHOBECHS
XUMHAYECKUX PEaKIMM. 3aKOH JEHUCTBYIOIIMX MAacC M KOHCTAHTAa XUMHUYECKOIO PAaBHOBECHSI.
Pacdersl paBHOBECHBIX KOHILICHTPAIMM PEArupyroOIIMX BEIIECTB W MNPOAYKTOB PEaKLUU.
PacueTs! TermnoBoro 3g¢exra peakium.

IIpakTHyeckue 3aHATHHA

Pemenue 3a,Z[aHHﬁ Ha IIPUMCHCHHC IIPpHUHIIUIIA Jle-IllaTense HJI HAXOXIACHUA HAIIPpaBJICHUSA
CMCHICHUA paBHOBCCHA XUMHUYECCKOM PCaKI 1 aHAJINU3 (baKTOpOB, BJIMAIOIINX Ha CMCIICHHC
XUMHYCCKOI'O PaBHOBCCHAI.

Pa3nea 6.

ﬂncnepcnme CHUCTEMbI

Tema 6.1.
JlucniepcHbie CUCTEMBbI
U (aKTOPBI UX
YCTOMYHUBOCTH

Teoperuueckoe o0yuenue

HucniepcHble cuctembl. Kommonansie cucteMbl. ICTUHHBIE pacTBOPHI.

PactBopenue kak Qusnuko-xumudeckuid mpoiecc. PactBopel. CrnocoObl MPUTOTOBICHUS
pactBopoB. PactBopumocTb. MaccoBas nonsi pacTBOpEHHOro BemiectBa. lIpenenbHO
JOITYCTUMBIE KOHIICHTPAIMH W UX UCIIOJIb30BAaHUE B OIICHKE AKOJIOTHICCKOM 0€30IMacHOCTH.

HpaKaneCKue 3aHATUSA

Pemenue 3aJa4 Ha IIPUTI'OTOBJICHUC PACTBOPOB.
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Pazpnen 7. KauyecTBeHHbIE peakuu 00OHAPYKEHHUS] HEOPTAHMYECKHUX M OPraHN4YeCKUX BellecTB
Tema 7.1. Teoperuueckoe o0yuenue
OOnHapyxeHue

KadecTBeHHBIE XMMHMUYECKHE PEaKIUU, XapaKTepHbIC i1 OOHAPY>KEHHUS HEOPTraHUYECKUX
HEOPraHUYECKHUX

KaTHOHOB 1 aHHMOHOB

BEIECTB (KATHOHOB M aHUMOHOB). COCTaBlIEHHE YpaBHEHUN peakuuid 0OHApyKEHUSI KATHOHOB
[-VI rpynn u aHMOHOB, B T.4. B MOJIEKYJIIPHON M MOHHOM (popmax. Peakiuu oOHapyKeHUs
HEOPraHMYECKUX BEIECTB B PEATbHBIX O0BEKTaX OKPYKAIOIICH CpeIbl.

JlaGopaTopHble 3aHATHSA

JlabopaTopHas paboTa « AHATUTHYECKHUE PEAKITUH AHUOHOBY.

[IpoBeneHre KayeCTBEHHBIX pEaKIMd, HCIOJb3yeMbIX JUIsI OOHApYyXEHUsS aHHUOHOB:
KapOoHara, cynbdata, cynbduaa, Woauaa, xaopuaa u ap. Onucanue HaOIIOAAEMbIX SIBJICHUN
Y COCTABJICHHE XUMHUYECKUX PEAKIIUIL.

JlabopaTopHasa pabGota «AHanuTuueckue peakuuu kaTtuoHoB [-VI rpynm». IlpoBenenue
KaueCTBEHHBIX PEaKlWi, HMCIONb3yeMbIX i OOHapyXeHHs KaTHOHOB | Tpymmbl (Kamus,
HaTpus, Maraus, aMMoHusl), Il rpymnmer Ha npumepe G6apus, 111 rpynmst — cBunIa, [V rpymnmsr —
amromubus, V rpynmnsl — xene3a (I u II1), VI rpynmer — aHukens. Onrcanne HaOII01aeMbBIX
SBJICHUM U COCTaBJICHUE XUMHUYECKUX PEAKLIUM.

Tema 7.2.
Oo6nHapyxeHue
OpPTaHHYECKHUX
BEIICCTB OT/ICIBHBIX
KJIaCCOB C

Teopernueckoe o0yuenme

KauecTBeHHBIE XMMHYECKHE PCaKIH, XapaKTCPHBIC OJIA O6Hap}I)KCHI/IH OTACIBbHBIX KJIACCOB
OPraHUYCCKUX COGIIPIHGHHﬁI (beHOJ'IOB, aJIbJACTUaAO0B, Kpaxmaia, YKCYCHOP'I KHCJIOTHI,
AMHUHOKHUCIIOT M AP. I[eHaTypauH;I OEJIKOB IIpn Harp€BaHuWM, LBCTHBLIC PCAKIMHN OEJIKOB.

UCITIOJIb30BaHUEM . .
CocraBneHne Ka4YeCTBEHHBIX peaKIUi 0OHAPYKEHUS OPraHUYECKUX COETHMHEHHUN OTAEIbHBIX
KaueCTBEHHBIX
§ KJIACCOB.
peakiuit
Pazgean 8 HccnenoBanne u XUMHYECKUH aHAJIN3 00bEKTOB OnOchepbl
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Tema 8.1
XUMHUYECKUN aHaIn3

Teopernueckoe o0yueHue

Knaccuduxkanusa npo0d BoAbI MO BUIY M HAa3HAYCHHUIO, UCXOMAS U3 €€ XMMHUYECKOIO COCTaBa.
OpranonenTuyeckue CBOMCTBa (3amax, MPO3PavyHOCTh, IIBETHOCTb, MYTHOCTH) BOJIBI.
KucnotHocTh 1 menoyHocts Boabl. pH cpeasl u MeToabl ee onpenesieHus. JKeCTKOCTh BOAbI U
MeTOIbI €€ onpeneneHrd. CyniHOCTh METOIa TUTPOBAHUSL.

Buael xectkoct BOAbI (BpeMeHHas W MOCTOsAHHAs). JKECTKOCTh BOJbI Kak MpUYMHA
BBITIQJICHUSI OCAJKOB WJIM OOpa3OBaHMs COJICOTIIOKEHUM, MMEIOIUX MECTO B OBITY M Ha
IIPOU3BOJICTBE.

CocraB conel, BBI3BIBAIONIMX JKECTKOCTh BOJABL. XMMHYECKHE IPOLECCHI, YCTPAHSIOIINE

npo0 BOIbI KECTKOCTb BOJBl. YPAaBHEHHsS XHUMHUYECKHX PpEAKUNW, WUIIOCTPUPYIOMNUX IPOLECCHI,
MIPOUCXOSIINE TPU YCTPAHEHUH KECTKOCTU. Y CTPAHEHHUE BPEMEHHOM KECTKOCTU OBITOBBIMU
U XuMu4deckuMu cnocobamu. CriocoObl yCTpaHEHHS ITOCTOSTHHOM JKECTKOCTH.
IIpakTHyeckue 3aHATHS
Crioco0bl BhIpaXKeHHs KOHIIEHTPALMM PACTBOPOB: MAacCOBasl J0JsI PACTBOPEHHOI'O BEILECTBA,
MOJISIpHasE W MOJIsUIbHAsg — KOHUEHTpauuu. Tutp pactBopa. Pemenue  InpakTHKO-
OPUECHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha pacyeT KOHLEHTPALUN 3arpsa3HrOLIUX
BELIECTB U UX CPABHEHUE C MPEAEIbHO JoNnyCcTUMbIMU KoHIIeHTparmsimu (I1/1K).

Tema8.2 Teopernueckoe o0yueHmne

XuMHAUECKH KauecTBeHHBII XMMHUECKHI COCTaB MPOAYKTOB muTaHus. BemiectBa, Qanbcudunupyromme

KOHTPOJIb KauecTBa
IIPOYKTOB ITUTAHUS

IMPOAYKTBI IIMTAHHA, KW BCIICCTBA, 3arpsA3HAIOIIUC IMMPOJAYKTbI IIMTAHHA. OnpeneHeHI/Ie
3arpAHAIOININX XUMHUUYCCKUX BCHICCTB B IIPOAYKTAX IIWUTAHHA, OIIPCACICHUC BCHICCTB, HEC
3as1BJICHHBIX B COCTABC NPOAYKTOB ITMTAHMA.

Paznen 9 IIpodeccuoHaANBHO-OPUEHTHPOBAHHOE COACPKAHME

Tema 9.1. IIpakTHyeckue 3aHATHS

Xumus B ObITy m|OKOJIOruyeckas O€30MacHOCTb IOCIEACTBUM OBITOBOM M IPOU3BOJACTBEHHOM JEATENBHOCTH
IPOM3BOJCTBEHHOM  [4EJIOBEKA, CBSA3aHHAsA C NEPEepadOTKOM BEILECTB; IMOMCK M aHAIM3 XMMUYECKOW MH(POpMALUH
JIESITeIbHOCTH W3 pa3IMYHBIX MCTOYHHMKOB (HaydyHas M y4deOHO-Hay4dHas JIUTepaTypa, CPe/ICTBa MacCOBOM
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YCJIOBCKA

uHdopmaiuu, cetb IHTEpHET U Apyrue).

Keiicol (c yuetom Oyayuiedt npodeccuoHaIbHOM NeaTeTbHOCTH) Ha aHaIn3 MHGOpMAIMU O
MIPOU3BOJACTBEHHOM JIEATETLHOCTH YEJOBEKa, CBSI3aHHOM C MepepaboTKOW U MOIyYeHHEM
BEILIECTB, a TAKXKE C IKOJIOTHUECKOM 0€30MaCHOCTHIO.

3amura Keiica: IlpeacraBieHne pe3yiabTaTOB pEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3CHTAIINEH )

IIpoMeskyTOYHAs aTTecTANUS O JUCHUILUIMHE (MU depeHIIUPOBAHHDIN 3a4€T)

Bcero

102
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3. YCJIOBUSI PEAJTU3AIIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM
JUCHUATUITMHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MAaTE€PHATbHO-TEXHHYECKOMY
o0ecreYeHuIo

Peaymzanust mporpaMmbl  yueOHOTO mpenMera «XuMus» TpeOyeT HaIudus
yaeOHoro kabunera xumuu Ha 6aze ®I'6OY BO «KI'MTVY»

O6opynoBanue yueO0HOro kabuHeTa u JiabopaTopum:
- TOCaJ0YHBIE MECTA MO KOJUYECTBY 00YUaAIOIIUXCS;

- pabouee MeCTO MpenoaaBaTes;

- KOMIUICKT Y4eOHO-HATISITHBIX TOCOOHIA 110 XMMHUH.

Oo6opynoBanue JadopaTopuu U pado4uX MecT Ja00paTOPHH:

- BBITSDKHOM 1mKad; JjgabopatopHoe 0O0OpyJAOBaHWE: TIEPHOJIUYECKass CHCTeMa
xuMmuueckux asneMeHToB JI.M. MenneneeBa, psj HAOpsSHKEHUM METAUIOB, P
AIEKTPOOTPULIATEIIFHOCTH METAJUIOB, TaOJIMIla PACTBOPUMOCTH, XMMHUYECKAs MOCY/a,
XUMHUYECKUE PEaKTHUBBI, JAOOpAaTOPHBIE BECHl M PA3HOBECHI, MOJICIM OPTaHUYECKUX
BCIIICCTB.

4. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
HPEIMETA «XUMMUSD»

KoHTposb 1 onieHKa pe3yapTaToB 00yUYEHHUsS! OCYIIECTBISETCS MpenoaaBaTeeM
B IpoleccCe MPOBEACHUS MPAKTUYECKUX 3aHATUH U 1a0OpaTOpHBIX padorT,
TECTUPOBAHUS, a TAKXKE BBIMOJHEHHS OOy4YalOIIMMUCS WHIANBUAYATbHBIX 3aJaHHM,
IIPOEKTOB, MCCIEJOBAaHUM, HANMCAaHUS KOHTPOJBHBIX padoT. Pe3ynpTaThl 00yuyeHus
OTIPEACIISAIOT, YTO OOyYaronifecs: MOJKHBI 3HATh, IOHUMATh M JEMOHCTPUPOBATH I10
3aBEPLICHUN U3YyYECHUS IIpEaMETA.
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Hpe}lMeTHble pe3yJbTaThbl OCBOCHUA

OcBoeHHbIC YyMEHHS,
YCBOEHHbIEe 3HAHUS

OcHOBHBIC TOKA3ATEJIHN OLEHKH
pe3yJbTaTOB 00y4eHMsI

1

2

3

c(hOpPMUPOBAHHOCTh TPEJACTABICHUIN: O
XUMHYECKOHN COCTaBIISTIOMICH]
€CTECTBEHHOHAYYHOW KapTUHBI MHPA,
pOJII/I XUMHUHU B IIO3HAHUU HBJIGHI/Iﬁ
MPUPOJIbI, B (DOPMUPOBAHUHN MBIITUICHHS

1 KYJIBTYpBI JMYHOCTH, ee
(GYHKIIMOHATIBHOM IPaMOTHOCTH,
HE00X0JUMOM TUISt pelieHus

NPAaKTHYECKUX 3aJad M DKOJOTUYECKH
00OCHOBAHHOI'O OTHOLIEHHUSI K CBOEMY
3I0POBBIO M IPUPOTHON CPELE;

3HaTh: POJIb U MECTO XHUMHUHU B

BJIaACHHC OCHOBOIIOJararommmu
XUMHUYCCKUMHU TOHATUAMH, TCOPUAMMU,
3aKOHaMH n 3aKOHOMCPHOCTAMM;

YBEPEHHOE TI0JIb30BAHUE XUMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

MMeet npeacraBiaeHue 0 MecTe
XUMHUH B COBPEMEHHON HAay4YHOH

c(OpPMHUPOBAHHOCTh YMEHUN BBISIBIISTD
XapaKTepHbIe TMPU3HAKU U B3aWMOCBS3b
M3Y4EHHBIX TTOHSITHIA, IPUMCHSITH
COOTBETCTBYIOIINE TIOHSITHS npu
OMUCAaHUU  CTPOCHHS U CBOWCTB
HEOPraHMYECKUX M OPraHuYecKuX
BEIIIECTB U MX MPEBPAICHUH; BBIIBISITH
B3aMMOCBSI3b XUMHUYECKHX 3HAaHUU C

COBpPEMEHHOU Hay4YHOU KapTuHeKapTHHE MHUPA, IIOHMMACT POib
MUpa;  OCHOBHblE  MeTOAbIXMMHH B (hopmupoBannH Kpyrozopa
HAYYHOTO TO3HAHHS npul GYHKIMOHAIBHOM rPaMOTHOCTH
M3yUCHHH XuMup;[ACTTOBEKA ISl PELICHH
OCHOBOITOJIAraroIIne [IPAKTUYCCKUX 3a/1a4.
XUMHUYECKIE oHsTHs, |Y CTAHABINBACT YBOIIOLHOHHYIO
TeOpHH, 3aKOHEI 1 [CYLTHOCTh MEH/IENEEBCKON 1
3aKOHOMEPHOCTH; COBPEMEHHOH (hopmyMpOBOK
5e30IMaCHOCTH mpyu  [HEPUOJMUECKOTO  3aKOHA . N
MIPOBEICHUHT xuMudeckux [VIeH/eneena; 00BsICHSICT
DKCIIEPUMEHTOB buznyecKuif  CMBICT  CHMBOJUKHU
MEePUOIUYECKON TaOJIUIIBI;
MOHUMAET pOJIb MEPUOJUUYECKOTO
3aKoHa B OOIIeW KapTHUHE MUDPa;
3HAKOMUTCS C pa3INYHBIMH
MOJEISIMU ~ TaOJHUIl  XUMHUYECKHUX|
PJIEMEHTOB
Onepupyer XUMHYECKUMHU
MOHSATUSMU: aToM,  BEIECTBO,
MOJICKYJIa, SJIEMEHT;
- pasnuyaer IIPOCTHIE u
CJIOKHBIE BEIIECTBA;
- bopMyITUPYET 3aKOHBI
XUMUHY;
-OCO3HAET  pOJIb  XUMHUYECKOIO
VMeTs: 00BACHATH U PKCIEpPUMEHTa TUISE U3YYEHUS
00pabaThIBaTh Pe3yIbTaTHIXUMHH;
MPOBECHHBIX OTBITOB, |[~OPUCHTUPYETCS B
PUMEHSTH METOJ(bl |[MOJEIUPOBAHUU XUMHUYECKHUX
MO3HAHUS, MpPHUMEHseMble  B[IIPOIICCCOB;
XUMHUH pu pelleHuy |- TOHUMAET 3HAYUMOCTh XMMUM JJIs

[MPAKTUYCCKUX 3a1av; 1aBaATb
Ka4CCTBCHHBIC U

c(hOpMUPOBAHHOCTh yMeHU
MCIIOJIb30BaTh HAaUMEHOBAHMUS
XUMHYIECKHX COCTMHEHUH

MEXKIyHApOJHOIO COI03a TEOPETUYECKOU
U IPUKIAJHOM XMMHUU U TPHUBHAJIbHBIE
Ha3BaHUS BAKHEHIINX BEIIECTB (ITUJICH,
ALICTUJICH, [JIMLEPYH, denon,
dopmanbaerusn,  yKCycHas — KHUCIOTa,
[JIMLUH, YTapHBIMA Ta3, YIVIEKUCIBIA ras,
aMMUaK, ranieHas W3BEeCTb, HeTralleHas

cBoel podeccun

KOJINYCCTBCHHBIC OLICHKH I10
XUMHUYCCKUM YPAaBHCHUAM,

NPUMEHSTH [TPAaBUIIa TEXHUKU
0€e30MacHOCTH npu
NpOBECHUN XMUMHYECKUX

DKCIICPUMEHTOB;
CaMOCTOSTEIIEHO IPUMEHSTH
MOJTyYCHHBIC 3HAHUS JUISI
MOMCKa JONOJTHUTEIIbHOM
UHpOpMaLUN U

IIOHATUEM

oTepupyeT COCTaB
BCIICCTBA;

pa3in4yaer TMPOCThIE U  CIOXHBIC
BEIICCTBA 110 COCTARY;

COCTaBJISICT XUMHYECKHUE
(GOpMyJIbI  BEIIECTB, COMJIACHO HX
Ha3BaHUIM,

OIIPCACIIACT Ka4yeCTBEHHEBIM COCTaB

CAMOCTOATCIbHOI'O PCIHICHUA

BEIIIECTBA; packpbIBaeT
KOJINYECTBEHHBIN COCTaB
BCIIIECTBA,
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c(hOpMUPOBAHHOCTh yMeHU
YCTaHABIIUBATH MIPUHAIIC)KHOCTh
M3Y4EeHHBIX HEOPraHUYECKUX u
OpraHUYECKUX BEILIECTB K|

OIIPCACIICHHBIM KJlaCCaM HW TI'pyHIlaM

BJIaJICHUE OCHOBHBIMH METOIaMH.
HAYYHOTO  TO3HAHUS  BCIIECTB W
XUMUYECKUX SBJICHUH (HaOII0JeHuE,
U3MEpeHHeE, IKCIIEPUMEHT,
MOJICJTUPOBAHUE);

c(hOPMHUPOBAHHOCTh YMEHUU MPOBOIMTH
[pacdeThl M0 XUMHYECKHM (opMysiaMm U
YPAaBHEHHMSIM XUMHUCCKUX PEaKIUi ¢
MCIIOJIb30BaHNEM (U3HUYSCKUX BEIUYHH,
XapaKTEPU3YIOIINUX BEIIIECTBA C
KOJIMYECTBEHHOW  CTOPOHBI:  MAcCCHhlI,
o0bemMa (HOpMasibHBIE YCJIOBHSI) Ta30B,
KOJIMYECTBA BEIECTBA; HCIOJIB30BATH
CHUCTEMHBIC XUMHUCCKUE 3HAHUS IS
MPUHATHS PEIICHWA B  KOHKPETHBIX
PKU3HCHHBIX CHUTYallMsIX, CBSI3aHHBIX C
BEIICCTBAMH U UX IPUMCHCHHEM;

[MPAKTUYCCKUX 3a1aq

3HaeT W TPUMEHSeT MpaBUiIq|
TEXHUKU O€30MacHOCTH TpH padboTe
c XUMHYECKUMH
BCIICCTBAMHU npu IMPOBEACHN Y
1a0OpaTOPHBIX M NPAKTUYECKUX
aboT
PackpeiBacT yMEHHs INPOBOAUTH:
XUMHYCCKHHI IKCIIEPUMEHT;
SHAKOMUTCA C pPa3IMYHbBIMH TUIIAMU
MO/JICIIUPOBAHMUS,
COCTaBJISCT CPaBHHUTEIHHBIC
TaOJTHUIIBI; orpenenser
[MPCUMYIICCTBA u HEOOCTAaTKU,

non0upaeT MaTrepual IO JITaHHOU
TEME;  COCTaBIsieT  COOOIICHHE,
pedepatsl BKJIFOYAIOLIEE
WHTEPECHBIC (DAKTHI O XUMUH

HpOBOHI/IT PaCUYCTHI 1O XUMHUYCCKUM
dopmynaM u ypaBHEHUSIM
XUMHYECKUX PEAKIHii, UCIIOB3YeT
SHAHUA JJI PCIICHUA KOHKPCTHBIX
[PaKTUYCCKUX 33/1a4
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c(OpPMHPOBAHHOCTD YMEHUH
[UIAHUPOBATh U BBITIOJIHITH XUMHUYECKUH
HKCHEPUMEHT (npeBparieHus
OpPraHUYECKUX BEIIECTB npu
HarpeBaHWHU, I[OJy4eHHE STWIEHA U
U3y4eHHE €ro CBOICTB, KauyeCTBEHHBIC
peakuMM Ha  ajbJerujbl, Kpaxma,
YKCYCHYIO  KHCJIOTY;  JEHaTypauus
0ETKOB INpPU  HArpeBaHWUH, LIBETHBIE
peakiuu OeNKOB; TPOBOIHMTH PEAKIUH
MOHHOTO OOMEHa, ONpeAessATh Cpeny)|
BOJIHBIX  PAacTBOPOB,  KAaueCTBEHHBIC
peakuuu Ha cynbdaT-, KapOOHAT- H
XJIOpUA-aHUOHBI, Ha KaTHOH aMMOHHS;
pelaTh 3KCIEepUMEHTAIbHBIE 33/1a4H 110
remam "Metamnsl" u "Hemeramisl") B
COOTBETCTBUM C IpaBUJIAMHM TEXHUKU
0€e30MacHOCTH  NHpU  OOpalleHuu ¢

BCIICCTBAMH " 71a00paTOPHBIM
000pyI0BaHUEM; MIPEACTABIISITH,
PE3yIIbTaThI XHUMHYECKOTO

DKCIIepUMEeHTa B (opMe  3amucu
YPaBHEHUI COOTBETCTBYIOIINX PEaKIHH
1 (OpMYJIHPOBATH BBIBOJBI HA OCHOBE
PTHX PE3yJIbTAaTOB;

c(OpPMHPOBAHHOCTH YMEHHUs
AHAJIN3UPOBATDH XUMHYCCKYIO
MH(POPMALIMIO, MOJy4aeMyl W3 Pa3HBIX
MCTOYHHKOB (cpencts MacCcoBOM
uHpopMaLuu, ceTb IHTEepHET U Apyrue);

3HaeT W TPUMEHSeT MpaBUiIq
TEXHUKU O€30I1acHOCTH TpH padoTe
c XUMHUYECKUMHU
BCIICCTBAMMU ITPpH IMTPOBCACHUUN
1a00paTOPHBIX U MPAKTHYECKUX
pabot
[TpaBUIIbHO MPOBOIUT XUMUYHECKUE
DKCIEPUMEHTHI
[IpoBOANT KaueCTBEHHBIE PEaKIIUU
'YMeeT NpeACTaBIATh PE3YJIbTAThI
XUMHYECKHUX YKCIIEPUMEHTOB B
dopMe XUMUYECKUX YPaBHEHUIH

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOAATH
MpaBuia 9KOJIOTUYECKU
[1€71€CO00Pa3HOr0 TOBEIECHUSI B OBITY H
TPYJOBOM  JEATETBHOCTH B  IIEJISIX
COXpAaHEHHUsS  CBOETO  3J0pOBbi U
OKpY>KaroIein MPUPOAHOMN cpenbl;
YUUTBIBATH OMACHOCTh BO3JEHCTBUS HA
PKUBBIE  OPTaHM3MBbI  OMPEIETICHHBIX
BEILECTB, IOHMMAas CMBICI IOKAa3aTelst
[peaEIbHON JONTyCTUMOM

'YMeeT aHaTM3UpOBaTh U IPUMEHSTh
OJYYCHHYIO HH(OpMAInio

Ui 00y4aroluXcsl ¢ OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3JI0POBBSL:
c(OPMUPOBAHHOCTh YMEHUS MPUMEHATH
3HaHUST 00 OCHOBHBIX JIOCTYITHBIX
METOJaX  IO3HAHUS  BEIIECTB W

YMmeer coOroaTh MIpaBHIIA
HKOJIOTHUECKHU 1esecoodpa3Horo
MOBEJCHUSI B OBITY U TPYAOBOM
NEeSITEIPHOCTH B IIETISIX COXPAaHEHUS
CBOETO 3JIOPOBbSI M OKPYKAOIICH
[IPUPOJIHOM Cpebl

XUMHWYCCKUX $[BJ'I€HI/H>'I;

OOyyaromyecs ¢ OrpaHU4YEHHbIMU
BO3MOXHOCTSAMU 310POBbA: YMCIOT
PUMEHSTh 3HaHUS 00 OCHOBHBIX
JOCTYIIHBIX METOJaX IO3HAHUA

BCIICCTB 1 XUMHWYCCKHUX HBHGHHﬁ;
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