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1. O0mas XapaKkTepUCTUKA NPUMEPHOH padoyeil MPOrpamMmbl
0011e00pa3oBaTeJIbHOM JUCHUILIMHBI « XUMUSD)

1.1. Mecro AMCHMIUIMHBI B CTPYKTYpe OCHOBHOW TMpodecCHOHAIbHOU
oOpazoBarenpHOM mporpammbl  OOmIeoOpa3oBaTeiabHas AUCHUIIIMHA «XHUMUS»
SBIISIETCS 00s513aTeNIbHON YacThio 00111e00pa30BaTeIbHOrO HUKIa 00pa30BaTEIbHOM
nporpammbel B cooTBeTrcTBUU ¢ PI'OC CIIO mno crnenumansHoctn 08.02.14
OKcIutyatanus U o0CIy)KMBaHHUE MHOIOKBapTHPHOIO JJoMa pa3paboTaHa Ha OCHOBE
denepanbHOTO  TOCYIApPCTBEHHOTO  00pPa30BaTENIbHOTO CTaHIApTa CPEIHEro
obmiero oopazoBanus u [IpuMepHON MporpaMMbl y4eOHON TUCIUTUIUHBI « XUMHUS)
JUIs TIpo(pecCrOHABHBIX 00pPa30BaTENbHBIX OPTaHU3AIIHA.

1.2. e u mu1aHupyemble Pe3yJibTaThl 0CBOCHUS JUCITUNIHUHBI

1.2.1. Heau u 3aga4y JTUCHUTLIMHBI

@opMHUpPOBAHUE Yy CTYJECHTOB XMMHUYECKOW COCTABIIIOLIEN €CTECTBEHHO-HAYYHOU
KApTUHBI MHpa Kak OCHOBBl MPUHATHS PEIIEHHWHd B JKU3HEHHBIX U
ITPOU3BOJICTBEHHBIX CUTYAIUAX, OTBETCTBEHHOT'O NTOBEICHUS B IIPUPOIHOMN CpELE.

3apaum IMCUMILIUHBI:

1) chopmupoBaTh TOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOLIEN Cpelie, NEIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS TMPOBOJHWTH pACUETHI IO XUMHUYECKUM (opMmyiaM u
YpaBHEHUSM XHMHUYCCKMX PpEaKIui, I[JIaHUPOBaTh W  HMHTEPIPETHPOBATH
PE3yNbTaThl XUMHUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh HAaBBIKM TPOBEJACHUS XUMHUYECKUX OKCIEPUMEHTAIBHBIX
WCCJIEIOBAHMM C COOII0O/IEHNEM TpaBmII 0€30MMacCHOT0 OOpAaIIeHHsI C BEIIECTBAMH U
71a060paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMCHHUS aHAIM3UPOBATH, OIICHUBATH, MPOBEPATh HA JOCTOBEPHOCTHh U
0000111aTh HHPOPMALIMIO XUMUYECKOTO XapaKTepa U3 Pa3IMUHbIX HCTOYHUKOB;

5) chopmHpoBaTh YMEHHsI IPOTHO3UPOBATH MOCIEACTBUS CBOCH ACATENBHOCTU U
XUMHUYECKUX TIPUPOTHBIX, OBITOBBIX M TIPOU3BOJICTBEHHBIX MPOIECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAYUMOCTH JTOCTHDKCHHM XUMWUYECKOHW HAyKH H
TEXHOJIOTHM JIJIsl pa3BUTHS COITMAIBHON 1 TIPOU3BOJICTBEHHOM cep.

1.2.2. Ilnanupyembie pe3yiabTaThl OCBOCHUS O0IIe00pa30BaTEIHLHOM AUCIIUILIAHBI
B cootBeTcTBUU ¢ I'OC CIIO 1 Ha ocaoBe PI'OC COO



Koa n
HAHMEHOBaHMHE
(popmupyembIx
KOMIIeTeHIU

I[Inanupyembie pe3yjbTaThl 0CBOCHHS THCIUILIUHBI

Oomue

III/ICIII/IHJII/IHapHLIe

OK 01. Beibupats
CIIOCOOBI peICHUS
3amad
npoeCCUOHATBLHO
W IeATEeIIbHOCTH
MIPUMEHHUTEIBHO K
Pa3IMIHBIM
KOHTEKCTaM

B gactu TpynoBOro BocnuTaHus:

. TOTOBHOCTB K TPYAY, OCO3HAHUE IEHHOCTH
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTbH K aKTHBHOM JIESTEIHHOCTH
TEXHOJIOTNYECKOW ¥ COLMAIBLHOM HAPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, IUTAHUPOBATH U
CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO € ATEIbHOCTB;

. MHTEpEC K Pa3IUYHBIM chepam
npodecCHOHaIbHOM AEATEILHOCTH,

OsinajicHHe YHUBEPCATIbHBIMU Y4€OHBIMU
MI03HABATEIbHBIMU JICHCTBUSIMU:

a) 0a30BbIE JTOTUYECKUE CHCTBHSL:

. CaMOCTOATENIFHO (POPMYITHUPOBATH U
aKTyaJIM3upOBaTh MpoOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

. YCTaHaBJIMBATb CymeCTBeHHLIﬁ IIPpU3HAK UJIN
OCHOBAaHUM IJIA CPABHCHUA, KJ'IaCCI/I(i)I/IKaLII/II/I n O606H.I€HI/I$I;

o onpeacIsATb HEJIN ACATCIbHOCTH, 3a1aBaTh
napaMeTpbl U KPUTCPHUU UX JOCTHUIKCHUS

o BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHA B
paccMaTpruBACMBIX SABJICHUAX,

. BHOCHUTBb KOPPCKTUBBI B ACATCIIBHOCTD,

OICHUBATH COOTBECTCTBUEC PE3YJILTATOB LIC/IAM, OLICHUBATH
PUCKHU HOCJ'IeJICTBI/Iﬁ JCATCIIBHOCTH,

- BJIQJIETh CUCTEMON XMMUYCCKUX 3HAHUM, KOTOPasi BKIIOUYALT:
OCHOBOIIOJIATakOIINE TOHATHS (XUMHUUYECKHI 3JIEMEHT, aTOM,
9JIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-3JIeKTPOHHBIE OPOUTAIIH
aTOMOB, UOH, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIHHOCTD,
CTENEHb OKUCIIEHUs, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIN 00BEM, YTIEPOIHBIN CKEIET, PYyHKIIMOHAIbHAS TPYIINA,
paauka, n30Mepus, H30MePbl, TOMOJIOTHYECKUN Psifl, TOMOJIOTH,
YTII€BOJOPOABI, KUCIOPOI- M a30TCOIEPKAIINE COSAMHEHUS,
OHMOJIOTMYECKH aKTUBHbBIE BelleCcTBa (YIIIEBObL, )KUPHI, OCIIKH),
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COCTMHCHMS, KPUCTAILUTMYECKAST PEIIETKA, TUITBI XUMUUYECKHUX
peakiuii (OKHCIUTEIbHO-BOCCTAHOBHUTEIIbHBIC, DK30- U
SHIO0TEPMUUYECKHE, PEAKIIM HOHHOTO 0OMEHA), pacTBOD,
AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, DJIEKTPOTUTHIECKAs TUCCOIHAITHS,
OKHCITUTENh, BOCCTAHOBHUTEIb, CKOPOCTh XUMUUECKOU PEaKIIHH,
XUMHUYECKOE PABHOBECHE), TEOPUH U 3aKOHBI (TEOPHS XUMHUYECKOTO
CTpOeHHUsI oprannueckux Bemects A.M. bytneposa, Teopust
3JIEKTPOJIUTAYECKON AUCCOLMALINU, IEpUOAnIECcKrid 3akoH J[. 1.
Memnpeneesa, 3aKOH COXpaHEHHUsI MacChl), 3AKOHOMEPHOCTH,
CUMBOIIMYECKUH S3bIK XUMUU, (PAKTOJIOTUYECKUE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJTYyYEHUU U O€301TaCHOM UCIIOJIb30BAaHUU
BOKHEUIIINX HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTHYECKOM JIEATETLHOCTH YeTIOBEKa

- YMETb BBISBJISITh XapaKTEPHbIE MPU3HAKHA U B3aUMOCBSI3h
M3YYEHHBIX MOHATUN, TPUMEHATH COOTBETCTBYIOUIUE OHITHS IIPU
OMMCAHUU CTPOEHHUS U CBOMCTB HEOPTaHUUECKUX U OPTaHUYECKUX




BEIIECTB U UX MPEBPALLIECHUI; BBISIBISATD B3AUMOCBSA3b XUMHUYECKHUX
3HAHUW C MOHATUAMM U NIPEACTABICHUSIMU IPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh UCIIOJb30BaTh HAUMEHOBAHUS XUMUYECKUX COCTUHEHUI
MEKIYHapOAHOTO COI03a TEOPETUUECKON M PUKIIATHON XUMHUH U
TPUBHUAJILHBIC HA3BAHMS BAKHEHIIIMX BEIIECTB (3THUJICH, allCTHIICH,
rHIepuH, GeHo, GopMaIbIeTHI, YKCYCHAs! KUCIIOTa, TIIUINH,
yrapHbIN ra3, yriaekucibli ra3, aMMHak, raieHas U3BecCTb,
HeralieHasi U3BeCTbh, IMThEBasi COJIa U JPYTUX ), COCTABIAThH
(hopMyJIbI HEOPTaHUYECKMX U OPTAHUYECKUX BEIIECTB, YPABHCHHUS
XUMHUYECKHUX PEAKIIHA, O0BSICHATH UX CMBICT; TIOJTBEPKIATh
XapaKTEPHbIE XUMUYECKUE CBOMCTBA BEILIECTB COOTBETCTBYOIIUMHU
SKCHEPUMEHTAMH U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKIUM;

- YME€Tbh YCTaHABJIMBATh IPUHA/JIEKHOCTh N3yYEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB K OMPEACICHHBIM
KJIacCcaM U IpylnIaM COeIMHEHUH, XapakTepru30BaTh UX COCTaB U
BOKHEHIIINE CBOMCTBA; ONPEEATh BUIbI XUMUYECKUX CBS3EH
(koBaneHTHAas, MOHHAS, METATUYECKAsI, BOJOPOHAS ), TUITHI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH
XMMHYECKHE PEaAKINH;

- copMUpOBATH MIPEACTABICHUS: O MATEPUATLHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTSX U [IO3HABAEMOCTH SBJIEHUN NPUPOLBI; O MECTE U
3HAYEHUU XMMHUU B CUCTEME ECTECTBEHHBIX HAYK U €€ POJIU B
o0ecrnevYeHny yCTOMYUBOTO Pa3BUTHUS YETIOBEUECTBA: B PEIICHUT
po0JIeM IKOJIIOTUYECKOM, YHEPTETHUECKON U MUIIEBOM
0€30MacHOCTH, B pa3BUTUN MEIUIIMHBI, CO3IaHUH HOBBIX
MaTepuaioB, HOBBIX HCTOYHUKOB SHEPTHH, B 00ECIICUYCHU N
panMoHAIBHOTO TPUPOIOIIOIB30BAHNUSA, B (POPMUPOBAHUHT
MHPOBO33PEHUSI M OOIIIECH KyJIbTYPhI YEIOBEKA, a TAKKE
IKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U




MIPUPOIHOM CPEJE;

- BJAJETh CUCTEMON XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:
OCHOBOIIOJIATraloIINe MOHATHS (JIONOJHUTEIBHO K CUCTEME TOHATUH
0a30BOr0 YPOBHS) - U30TOIBI, OCHOBHOE M BO30YKJIEHHOE
COCTOSIHME aToMa, THOpUAN3aIs aTOMHBIX OpOUTasei,
xuMudeckas cBsizb (" "
KOHIIEHTpaIusl, CTPYKTypHas popmyia, u3oMepus (CTpyKTypHas,
reoMeTpuueckas (Iuc-TpaHC-U30MEepHs), TUIIBI XUMHUUECKHUX

u "", KpaTHBIE CBSI3M ), MOJISIpHAs

peakiuii (roMo- ¥ TeTeporeHHbIe, 00paTuMblie U HEOOpaTUMBIE),
pacTBOpbI (UICTUHHBIC, TUCTIEPCHBIE CUCTEMBI ), KPUCTAIIIOTHIPATHI,
CTETIeHb TUCCOIUAIINH, dTICKTPOIIN3, KPEKHHT, pH(OPMUHT); TEOpUN
¥ 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUECKUE 3HAHUS, JISKAIIIHNE
B OCHOBE [TOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUECKHX
SIBJICHUI, COBPEMEHHBIE TIPE/ICTABIICHUS O CTPOCHUH BEIIECTBA Ha
aTOMHOM, MOJICKYJISIPHOM M HaJIMOJIEKYJISIPHOM yYPOBHSIX;
IPE/ICTaBICHUS O MEXaHU3MaX XUMHYECKUX PEaKIHi,
TEPMOAMHAMHYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTAX X
MPOTEKaHMS, O XHMUYECKOM PaBHOBECHUH, JUCIIEPCHBIX CHCTEMAX,
(haKTOJIOTHUECKUE CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJYyYCHUN U
0€3011aCHOM HCITOJIb30BaHUH BYKHEUIIINX HEOPTaHUIECKHUX H
OpPTaHUYECKUX BEUIECTB B OBITY M MPAKTHYECKON JIEATEILHOCTH
YeJI0BeKa; OOIIMX HAYYHBIX MPUHIIMUIIAX XUMUYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA CEPHOM KUCIIOTHI,
aMMMaKa, MeTaHoJIa, NepepaboTKU HEPTH);

- YMETh IPOBOJUTH PacyeThl 10 XUMHUUECKUM (OopMyJIaM U
YpaBHEHHUSIM XUMUYECKHX PEAKIMH C UCTIOIb30BaHHEM (DU3NIECKUX
BEJIMYUH (Macchl, 00beMa ra3oB, KOJUYECTBA BEIIECTBA),
XapaKTePU3YIOIINX BEIIECTBA C KOJMYECTBEHHON

CTOPOHBI: PacYeThI IO HAXOXKJICHUIO XUMUYIECKOH (POPMYIIBI
BEIIIECTBA; pacyeThl Macchl (00beMa, KOTMUECTBA BEIIECTBA)




MIPOJYKTA PEaKLuu, €CJIU OJHO U3 UCXOJHBIX BEILECTB AAHO B BUE
pacTBOpa € ONpPEAEIEHHOW MaCCOBOM J0JIEW pacTBOPEHHOTO
BELIECTBA WJIM IaHO B U30BITKE (MMEET IPUMECH); PACUETHI
MacCOBOM MJIM 0OBbEMHOM J10JIM BBIX0/1a IPOAYKTA PEAKLIUH;
pacueTsl TeroBoro 3gdekra peakiuii, 00beMHbIX OTHOIICHUN
ra3os;

- YMETb BBISBIIATh XapaKTEPHbIE MPU3HAKU U B3aUMOCBS3b
W3YUYEHHBIX TOHATUMN, IPUMEHATh COOTBETCTBYIOIINE MMOHATHS IPU
ONMCAHUU CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U OPraHUUYECKUX
BEIIIECTB U UX MPEBPAILECHUI; BBIABIISATH B3AUMOCBSI3b XUMHUYECKHUX
3HAHUH C MOHATHSIMU U MPEICTABICHUAMH JIPYTUX TIPEIMETOB JJIs
00Jj1€€ OCO3HAHHOI'O TOHUMAHUS U OOBSICHEHUS! CYILIHOCTH
MaTepHaIbHOTO €IMHCTBA MUPA; UCIIOJIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUSA U1 O0BICHEHUS U MPOTHO3UPOBAHUS
SIBJICHUH, UMEIOLUX €CTECTBEHHOHAYYHYIO IPUPOY;

- YMETb UCIOJIb30BATh HANMEHOBAHUSI XUMUYECKUX COECIMHEHUM
MEXAYHAPOJIHOIO COK03a TEOPETUUYECKON U MPUKIATHON XUMUU U
TPUBUAIILHBIC HA3BAHUS BEIIECTB, OTHOCSAIIUXCS K U3yYEHHBIM
KJIaccaM OpPraHWYeCKUX U HEOPTaHUYECKUX COETUHEHUN;
HCI0JIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JIJISl COCTaBJICHUS POpMYI
HEOPTraHUYECKHUX BEIIECTB, MOJCKYJISIPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) GOpMYT
OpPraHWYECKUX BEILECTB; COCTABIATh YPABHEHUSI XUMUYECKUX
peaKklMii U pacKpbIBaTh UX CYITHOCTh: OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKLUI MOCPEICTBOM COCTaBICHHUS
3JIEKTPOHHOTO OajaHca dTHX PEaKIMii; peaKkIuil HOHHOTO0 0OMeHa
IyTE€M COCTaBJIEHUS UX IMOJIHBIX U COKPAILIEHHBIX HOHHBIX
ypaBHEHUH; peakuii TUAPOIIN3a, PEAKIINNA KOMILIEKCOOOpa30oBaHUs
(Ha mpuMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHHUS);
MOATBEPK/IaTh XapaKTEPHbIE XUMUYECKHE CBOMCTBA BEIIECTB




COOTBETCTBYIOILIMMU IKCIIEPUMEHTAMU U 3aIIUCSIMU YPaBHEHUM
XUMHYECKUX PEAKIIUN;

- YMETh KJIacCu(UIMPOBATH HEOPTaHMUECKUE U OPTaHUIECKUE
BELIECTBA U XUMUYECKHE PEAKIIUU, CAMOCTOSTEIBHO BbIONPATh
OCHOBAHHUS U KPUTEPUH JUIsl KJIacCU(UKALIUU U3ydaeMbIX
XUMHUYECKHX O0BEKTOB; XapaKTepU30BaTh COCTAB U Ba)KHEHIINE
CBOIMCTBA BEILECTB, IPUHAJIEKAIINX K ONPEAEICHHBIM KJIacCaM U
rpymniaM coeIMHEeHUH (IIPOCThIE BEIECTBA, OKCHIbI, THIPOKCUBI,
COJIM; YTIIE€BOAOPOABI, TPOCTHIE 3(DUPBI, CIUPTHI, (PEHOIBI,
QJIbJICTUIbI, KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIE 3(PUPHI,
YKUPBI, YTIIEBO/IbI, aMUHbI, aMUHOKHUCIIOTHI, OEJIKK); IPUMEHSATh
3HaHUA O COCTABE U CBOMCTBAX BEIECTB JUIS DKCIIEPUMEHTAIbHON
IIPOBEPKHU TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEHN MPOTEKaHUS
XUMHMUYECKHUX PEAKLMHA U IPOrHO3UPOBAHMS BO3MOXHOCTEN UX
OCYILIECTBIICHUS;

- YMETb MOATBEPKAATh HA KOHKPETHBIX IPUMEPAX XapaKTep
3aBHCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHUYEeCKUX
COEIMHEHMI OT KPaTHOCTH U TUIa KoBajieHTHOM cBs3u (" " u "),
B3aMMHOI0 BJIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX; a TaKkKe
OT OCOOEHHOCTEN peanu3alii pa3InYHbIX MEXaHU3MOB NPOTEKaHUS
pEaKIHnii;

- YMETh XapaKTepU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUM) U MOHOB XUMHUYECKUX
aneMeHToB 1 - 4 nepuonos Ilepuoanueckoit cucrems! J[.1.
MenpeneeBa 1 UX BaJICHTHBIE BO3MOKHOCTH, UCTIONb3YsI TIOHSATHUS

"S7pa

00BACHATH 3aKOHOMEPHOCTHU U3MCHCHU A CBOMCTB XUMHUYECKUX

d-anekTpoHHBIE" OpOUTANHN, SHEPTETHYCCKUE YPOBHH;

3JIEMEHTOB M 00pa3yeMbIX UMHU COEAMHEHUI MO MepHoaM U
rpymnmnam;

OK 02.

B obnactu HNCHHOCTH HAYYHOTI'O ITO3HAHU:

- YMCTh IIJIAaHUPOBATH U BBINIOJIHATDH XUMHUYECKHM OKCIICPUMCHT




Ucnonb3oBars
COBpEMEHHBIC
Cpe/ICTBA MOUCKA,
aHamM3a u
MHTEPIIpETALNH
nHpopManuu u
nH(pOpMaLIOHHbIE
TEXHOJIOTUU JIJIS
BBITIOJTHEHHUS 3a/1a4
npoheCCHOHATBLHO
W IeATEeIIbHOCTH

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN
MPAKTUKHU, OCHOBAHHOTO Ha TUAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B
HOJIUKYJIBTYPHOM MHUDE;

- COBEPILIEHCTBOBAHUE SI3IKOBOM U UNTATEIBCKON KYJIBTYPbI
KaK CpeJCTBa B3aUMOIEHCTBHSI MEXTy JIFOAbMU M ITO3HAHUS
MUDA;

- OCO3HAHME LIEHHOCTH HAyYHOH eATeIbHOCTH, TOTOBHOCTD
OCYIIECTBIISITH MPOCKTHYIO U UCCIIEAOBATEIBCKYIO
JeSTeTbHOCTh WHAWBUIYAIBHO U B TPYIIIC;

OgnazieHre YHUBEPCAIBHBIMU y4eOHBIMU TIO3HABATEIIbHBIMU
NEUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIaJIeTh HaBbIKAMHU IOJIy4YeHHs HH(POpMALUU U3
HCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh
MIOUCK, aHAJIN3, CUCTEMATU3aLMI0 U HHTEPIPETALIHIO
nHGOPMAINY Pa3IMYHBIX BUJOB U ()OPM IPENICTABICHHS,

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (opMaTax ¢ y4eToM
Ha3zHaYeHUs HH)OPMAINH U TIeTICBOW ayJIUTOPUH, BEIOUpas
ONITUMAITEHYIO (POPMY TIPEICTABIICHUS U BU3yaTH3allNN;

- OLICHUBATh JIOCTOBEPHOCTb, ISTHTUMHOCTh HH(OpPMALINH, €€
COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

- HCIOJIB30BATh CPEACTBA HHPOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEILICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3aIMOHHBIX 33134 C
coOroieHreM TpeOOBaHUI 3PrOHOMUKH, TEXHUKU
0€30MaCHOCTH, TUTHEHBI, PECypcOCOepEKEHHsI, TPABOBBIX U
ATHYECKUX HOPM, HOPM

MH(POPMAIMOHHOM 0€30MacHOCTH;

(mpeBpallleHus1 OpraHUYECKUX BEILECTB IIPU HarpEBaHUH,
[I0JIyUYEHUE 3TUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHbBIE
peaxkiuy Ha ajabAeTUIbl, KpaxMai, YKCYCHYIO KUCIIOTY;
JeHaTypanus OeKOB MPU HarpEBAaHUH, I[BETHBIC PEAKIINH OCIKOB;
IPOBOJUTH PEAKIIMY HOHHOI'O OOMEHa, OIPEJEIsATh CPpely BOAHBIX
pacTBOPOB, KAYECTBEHHBIE PEAKLIMU Ha CYylIb(at-, KapOOoHAT- U
XJIOpU/1-aHUOHBI, HA KATUOH aMMOHMSI; pelaTh
AKCIEPUMEHTAJIbHBIE 33J1auu 110 TeMaM "MeTtamibl" u
"HemeTaibl") B COOTBETCTBUHU € IPABUIIAMU TEXHUKH
0€3011acHOCTH IIPHU O0OpAIlEHUH C BEIIECTBAMHU U J1a0OpaTOPHBIM
000pyI0BaHNEM; IPEJICTABIATH PE3YJIbTaThl XUMUYECKOTO
AKCIIEPUMEHTA B (hOpME 3alUCH YPAaBHEHUI COOTBETCTBYIOLIUX
peakuuii 1 GopMyIupOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;
- YMETh aHAJIM3UPOBATh XUMUYECKYIO0 HHPOPMALIHIO, TIOTY4aeMYI0
U3 Pa3HbIX UCTOUYHUKOB (CPEICTB MaccOBOI HH(OpMAILMH, CETh
WuTepHeT u npyrue);

- BJIaJIeTh OCHOBHBIMU METO/IaMU HayYHOI'O IIO3HAHUS BEILECTB U
XUMHUYECKHX SIBJICHUH (HaOI01eHIE, U3MEPEHUE, SKCTIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh MPOBOJUTH PACUYETHI IO XUMUUECKUM (hopMysiaM 1
YPaBHEHUSAM XUMHUECKHUX PEaKIMH ¢ UCTIOIb30BaHUEM (PU3NUECKUX
BEJIMYMH, XapaKTEPU3YIOIINX BEIECTBA C KOJNYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMasbHbIE YCIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; UCIIOJIb30BATh CUCTEMHBIE XUMUYECKNE
3HAHUS JUISL IPUHATHUS PEIIeHUI B KOHKPETHBIX JKU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX C BEILIECTBAMU U UX NPUMEHEHHEM;

- YMETbh CAaMOCTOATEIbHO MJIAHUPOBATh U MPOBOJUTH XUMUYECKHM
AKCIIEPUMEHT (TIOJy4eHHE U U3YYEHHUE CBOMCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIIEeCTB, KAUEeCTBEHHbIE PEAKIINU YTIIEBOI0POI0B
Pa3IMYHBIX KJIACCOB U KUCIOPOICOAEPKALINX OPraHMYECKUX
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- BJIQJIETh HaBbIKAMH PACIIO3HABAHMA U 3AIIUTHI HHPOpMaIUH,
MH(POPMAIMOHHOM 0€30MaCHOCTH JTHYHOCTH;

BEIIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX 3a71a4 110 PAaCIIO3HABAHUIO
HEOPraHMYECKUX U OPTaHHMUYECKUX BEIIECTB) C COOIIOICHIEM
npaBui 0€301MacHOro 00PaIeHNs C BEIECTBAMU M J1a00paTOPHBIM
obopynoBanueM, GopMyIUPOBATH LS UCCIICIOBAHUS,
MIPEJIOCTABIIAT B PA3IMYHON (popMe pe3ynbTaThl IKCIIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;

- YMETb OCYILLECTBIISTH LIeJICHAMPABICHHBIN TOUCK XUMUYECKON
nH(pOpMalMU B Pa3IMYHBIX UCTOYHUKAX (HAy4YHas U y4eOHO-
Hay4Has JIUTEpaTypa, CpeCTBa MacCOBOI MH(OpMAIH, CETh
WuTepHeT U Apyrue), KpUTHICCKH aHATN3UPOBATH XHMHUYECKYIO
uHpOpMaIHIo, IepepadbaThIBaTh €€ U MCI0JIb30BaTh B COOTBETCTBUU
C IOCTaBJICHHOM y4eOHOM 3a/1auei;

- BIIQJICTh CUCTEMOM 3HAHUN O METO/IaX HAYYHOT'O TO3HAHUS
SBIIGHUH TIPUPO/IbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX U
YMEHHSIMH IPUMEHSTH 3TU 3HAHUS TP SKCIIEPUMEHTAIEHOM
WCCJICTOBAaHUH BELECTB U JIJISl OOBSICHEHUS XUMHUUECKUX SBJICHHIA,
MMEIOIINX MECTO B MPHUPOJIe MPAKTHUECKOH JAeATeIbHOCTH YeTOBEeKa
M B IOBCETHEBHOM JKU3HU;

OK 04.
OddexTnBHO
B3aUMO/IeHICTBOBAT
b ¥ paboTaTh B
KOJIJIEKTUBE U
KOMaH/1e

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOONPEEIIECHHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-UCCIE10BaTENbCKOM,
IIPOEKTHOM U COLIMAJIBHOM JI€ATENBHOCTH;

OBnazneHne yHUBEpCAIbHBIMU KOMMYHUKATHBHBIMU
JNENUCTBUAMM:

0) coBMeCTHas JeSTeIbHOCTD

- IOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHAHON U
WHIUBUAYAIbHON paboThI;

- IPUHUMATD 1I€JTH COBMECTHOM IEATEIbHOCTH,
OpPraHM30BbIBATh U KOOPAWHUPOBATH JEHCTBUS 110 €€
JOCTUKEHUIO: COCTABIIATh IUIaH AEUCTBUMN, PacIIpelesTh

- YMETb IJIAHUPOBATH U BBIMIOJIHATH XMMHUUECKUN IKCIIEPUMEHT
(mpeBpallleHus: OpraHMYeCKUX BEIECTB IPU HarpeBaHUH,
MIOJIy4YEHHUE 3TUIIEHA U U3YYEHUE €TI0 CBOMCTB, KAUECTBEHHBIE
peaKuuy Ha ajabAETUAbl, KpaxXMaJl, YKCYCHYIO KUCIIOTY;
JIeHaTypalnus OeKOB MPU HarpeBaHHUM, [IBETHbIE PEaKLIUU OEJIKOB;
IIPOBOJIUTH PEAKIIMY MOHHOT'O OOMEHa, ONPEeIsATh CPpely BOAHBIX
pacTBOpOB, KaueCTBEHHBIE PEaKMu Ha cysibdar-, kKapOoHaT- U
XJIOpUJI-aHUOHBI, HA KATUOH aMMOHMSI; peliaTh
AKCIEPUMEHTANIBHBIE 33/1a4n 110 TeMaM "MeTtauibl" u
"HemeTasbl") B COOTBETCTBUH C TIPaBUIIAMU TEXHUKU
0e30macHOCTH NpU OOPAILEHNH C BELIECTBAMH U J1a00PaTOPHBIM
000pyI0BaHUEM; TIPEJICTABIISATH PE3YJIbTAThl XUMHUECKOTO

11




POJIH C YI€TOM MHEHHI Y9aCTHUKOB O0CYKIaTh PE3yIbTaThI
COBMECTHOI paboThI;

- KOOPJIMHUPOBATH U BBIMIOJHATH PabOTy B YCIOBHSX
pEeaIbHOTO, BUPTYAIILHOTO 1 KOMOWHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJISITh TIO3UTUBHOE CTPATETUYECKOE TTOBEJICHUE B
Pa3IMYHBIX CUTYAIUAX, POSBIISATH TBOPUYECTBO U
BOOOpakeHre, ObITh MHUIIMATHBHBIM

OBraneHne yHUBEPCATBHBIMU PETYISTUBHBIMU JCHCTBUSIMMU:
I') IPUHATHE ce0sl U IPYTUX JIOAEH:

- MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIOACH MTPU
aHaJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIIOAEH HA OUINOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOro
yeJI0BEKA

HKCIEpPUMEHTa B (JOPME 3aIUCH YPAaBHEHHH COOTBETCTBYIOIINX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;
-YMETh CaMOCTOATCIIbHO IIJIAHUPOBATHL U IPOBOAUTDH XUMHYCCKHIH
AKCIIEPUMEHT (ITOJIyYeHUE U U3YY€HHE CBOMCTB HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUH YTIIEBOJOPO/IOB
Pa3IUYHBIX KJIACCOB M KHCIOPOCOACPIKAIIMX OPraHUIEeCKUX
BEILIECTB, PEIICHNE SKCIICPUMEHTAIIBHBIX 3a/1a4 10 PacIiO3HABAHHIO
HEOPraHWYeCKUX M OPraHMYECKHUX BEIIECTB) C COOIIIOICHUEM
npaBui 0€30MacHOro 00PaIeHNs C BEIECTBAMU M J1a00paTOPHBIM
obopyznoBaHueM, GOpPMYyIUPOBATH LIETH HUCCIEI0BaHNU,
MPEJOCTABIIATE B PA3IMYHON (hOpME pe3yabTaThl IKCIIEPUMEHTA,
AHAJIIM3UPOBATb U OLICHUBATHL UX NJOCTOBCPHOCTD,

OK 07.
CopaelicTBOBaThH
COXpaHEHUIO
OKpYy Karolen
Cpenbl,
pecypcocOepexeH
U0, TPUMEHSATD
3HaHUS 00
W3MEHEHUU
KJIMMAaTa,
TIPUHITHAITHI
OEpEKITUBOTO
MIPOU3BOJICTBA,
3P PEeKTUBHO
JICICTBOBATH B

B ob6nacTu 5K0JI0TH4e€CKOr0 BOCIUTAHHUS:

- ¢(hOpMUPOBAHHOCTDH HKOJIOTHIECKON KYJIbTYphI, TOHUMaHHE
BIIMSIHHS COLIMATTBHO-DKOHOMHYECKHUX MPOIECCOB Ha
COCTOSTHHUE MPHUPOJTHON U COIMATIBHOW CPEJIbl, OCO3HAHHUE
JI00ABHOTO XapaKTepa IKOJIOTHIECKUX TTPodIieM;

- INIAHUPOBAHUE U OCYUIECTBJIECHUE ACHCTBUI B OKpPYKAIOIIEH
CpeJie Ha OCHOBE 3HAHUS LIeJIel YCTOMYUBOIO Pa3BUTHS
Yel0BEYECTBA;

aKTUBHOE HETIPUATHE IEHCTBUN, MPUHOCALIUX BPE
OKpY>Kalolleu cpere;

- YMCHHEC IIPOTrHO3UPOBATH H€6HaFOHpI/I$ITHBIC 3KOJIOTHYECKHUEC
MOCICACTBYA MPECANTIPUHUMACMBIX JIGI\/'ICTBI/II\/'I, npeaoTBpanaTb
uX;

- pacUIMpPEHHE OMbITA ACATEIHHOCTH SKOJOTUUECKON
HaIpPaBJICHHOCTH;
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- OBJIQJICHUE HaBBIKAMH Y4eOHO-HCCIIEI0BATENBCKOM,
MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;
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2. CtpykTypa U coaepkaHue o01eo0pa3oBaTeaIbHON JUCIUILIUHBI « X UMM
2.1. OObeM IUCUUIUIMHBI ¥ BUIbI Y4eOHOM paOoThI

Bun yae6HO# paboThI O6mbem B yacax

O06Bem 00pa3oBaTeILHON TPOrPAMMBI 114
TV CIUATUTHHBI

B T.U.

OcHOBHOE CcoJIepIKaHUE 108
BT. U..

TEOPETHYECKOE 00yUeHre 66
MPAKTUYECKHUE 3aHATUS 40
B T.4. KOHTPOJIbHBIE PaOOTHI 6
nmabopaTopHBIC 3aHATHS 10
[TpodeccronambHO-OPHEHTUPOBAHHOE 6
coJiepkaHue (ColepKaHue MPUKIIATHOTO

MOJIYJISA)

BT. 4..

NPaKTUYCCKHUE 3aHATHS 6
12 IIpomexxyTouHas arrecranus (3a4€r) 2
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HaumenoBanue Conep:xxanue yueoHOro MaTepuasia (0CHOBHOe M PO eCcCHOHAIbHO-OPHEHTHPOBAHHOE), O0béM dopmupy
pa3aesioB u TeM JadopaTOpHbIe U NMPAKTHYECKHE 3aAHATHSA, MPUKJIATHOH MOAYJIb 4acooB eMble
KOMIIETEH
110707
1 2 3 4

OcHOBHOE coJiep)KaHNe 108
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 8
Tema 1.1. CTpoenue OcHoBHoOE cojiep:KaHne 6
ATOMOB XHMHYECKHX Teoperunueckoe o0yuenne 4 0K02
2JeMenTOB U npupoaa | COBpeMEHHas MOJIENb CTPOEHHUS aToMa. DJIEKTPOHHAs KoHpurypauus aroma. Knaccuduxauus OK 01
XUMHYECKOIl CBA3M XUMHYECKHX 3JIEMEHTOB (S-, P-, d-31eMeHThI). BaneHTHBIE 3JeKTPOHEI. BaJeHTHOCTS.

DJIEKTPOHHAS MPUPOJIA XUMUUYECKOHN CBSI3U. DJIEKTPOOTPUIIATENIbHOCTh. KOBalIeHTHAs CBS3b, €€

Pa3HOBHIHOCTH U MEXaHU3MbI 00pa30BaHus (OOMEHHBIN M IOHOPHO-aKIETITOPHBIN). FloHHas

cBs3b. MeTamnueckas cBs3b. BopopoiHas cBsizb. MeKMONEKYISIPHbIE B3aUMOICUCTBUSI.

M30TO1BI, OCHOBHOE M BO30Y)KJIEHHOE COCTOSIHUE aToMa, THOPUIM3aIlKs aTOMHBIX OpOHTAJICH.

[IpakTryeckue 3aHATUs 2

Pemenune npakTuaeckux 3alaHuii Ha COCTABJIICHHUE ICKTPOHHO-TpadudecKux Gopmy

a5eMeHTOB 1—4 nepuoosB.

Pemenne 3amanmii Ha NCHOIL30BAaHNE XUMHYSCKOM CUMBOJIMKY M Ha3BaHUM COSIMHCHUM 110

HOMEHKJIAType MEKIYHAPOIHOTO COK03a TEOPETUUECKON M MPUKIATHON XUMHUHU U TPUBHAIIBHBIX

HA3BaHUU JUIS COCTABICHUS XUMHUECKUX (OPMYI ABYXaTOMHBIX COETMHEHUN (OKCHUIOB,

Cynb(hUI0B, THAPUAOB U T.I.) U IPYTUX HEOPTAaHHUECKUX COCTUHEHUHN OTAETbHBIX KIaCCOB.
Tema 1.2. OcHoBHOE cogep:kaHue 2
Iepuoanuecknii 3akon | Teopernyeckoe odyyenue

IIpakTHyeckne 3aHATHS 2

u Tabauna J[.A.
MenpaeeeBa

Ilepuoanueckas cucreMa xuMuueckux 31eMeHToB .M. Menneneea. ®u3znueckuii CMBICI
[lepuonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS! CBOMCTB
XUMHUYECKHX DJIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U CII0KHBIX BEIIECTB B COOTBETCTBHH C
MOJI0’KEHUEM XUMUYECKOro 35iemMenTa B [lepronnueckoit cucreme. MUpOBO33peHUECKOE U
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Hay4yHoe 3HaueHue [lepuoauueckoro 3akona /.M. Menneneesa. [Iporno3sr JI.11. Menneeneena.
OTKpBITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB.PelieHne npakTuKo-opueHTUPOBAHHBIX
TEOPETHUECKHUX 3aJaHUi Ha XapaKTepU3aIUI0 XUMUYECKHUX AJIeMEHTOB «MeTtammnaeckue /
HEMETaJUIMYECKHUE CBOMCTBA, 3JIEKTPOOTPULIATEIILHOCTh U CPOACTBO K SJICKTPOHY XUMHYECKHUX
AJIEMEHTOB B COOTBETCTBHUE C MX 3JCKTPOHHBIM CTPOCHHEM U MOJO0KEHUEM B IEPUOINYECKON
cucreMe xuMmuueckux sjaemenTon .M. Menneneepay

Paznen 2. Xumunuyeckue peakuuu

14

Tema 2.1. Tunsl
XUMHYECKUX
peakuuii

OcHoOBHOE coiep:KaHue

Teopernueckoe 00yueHue

Knaccudukanys u TUIbI XUMUYECKUX pEaKLUi C y4acTHEM HEOPraHUYECKUX BEILECTB.
KonuuecTBeHHble OTHOIIEHNS B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUHU U PAaCU€ThI
110 YPaBHEHHSIM XUMHMUYECKUX peakiuil. MoJb Kak eIMHMIA KOJIMYECTBA BelecTea. MospHas
Macca. 3aKOHbI COXPaHEHUsI MacChl U DHEPIrUuu. 3aKkoH ABoraapo. MospHslil 00beM ra3os.
OTtHocuTenbHAs INIOTHOCTD ra30B.

Peakiumn koMIuiekcooOpa3oBaHMsl ¢ y4aCTHEM HEOPraHWYECKUX BEIECTB (Ha MpUMepe
T'HJIPOKCOKOMITJIEKCOB IIUHKA U QJIFOMUHUS).

IIpakTHYeckHne 3aHATHA

CocraBieHne ypaBHEHUH peakIlfii COeTMHEHUs, Pa3lI0KEeHU, 3aMeleHHs], 0OMEeHa.

YpaBHeHHsI peakluii TOPEHUs, HOHHOTO OOMEHa, OKUCIIEHUS-BOCCTAHOBIICHHUS.

PacueT KonM4eCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJMYECTBEHHBIX XapaKTEPUCTHK MPOTYKTa PEAKIIMH COSTUHEHHUSI, €CTTU OJTHO U3 BEIIECTB JIaHO
B M30BITKE W/WJIH COAEPKUT NTpUMecH. PacueT maccoBo miin 00beMHOM JTOJIM BBIX0/1a TIPOTYKTa
peaKIMu COCTMHEHHS OT TEOPETUUECKH BO3MOKHOTO. PacueT 00beMHBIX OTHOIIIEHUH Ta30B.
Pacuer maccer (00beM, KOJTMYECTBO BEIIECTBA) MPOYKTA PEAKIIMH, €CITH OJTHO U3 BEIIECTB JaHO
B BHJIE PACTBOPA C OMPEIETCHHON MacCOBOM J10JIei paCTBOPEHHOT0 BEUIECTBA.

YPaBHeHI/IH OKHCJICHHMS-BOCCTaHOBICHMA. CTeneHb oKkucieHus. OKHUCINUTENb 1 BOCCTAHOBUTEND.
OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE pE€aKuru B IIpupoac, NIpOU3BOJCTBCHHBIX IMPOLECCaxX U
KU3HCACATCIIBHOCTH OPraHnu3MOB. OKHCIINTEIbHO-BOCCTAHOBUTEILHBIN MOTCHIUAJI CPCBI.
CocraBienue u YpaBHHUBAHUEC OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ METOJ0M

OK 01
OKO02
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AJIEKTPOHHOTO 0ajaHca. TUMYHBIC HEOPTAaHMUYECKHE OKUCIUTEIN U BOCCTAHOBUTEIN. DIIEKTPOIIH3
pPacTBOPOB M PACILIABOB COJICH.

Tema 2.2.
DJIeKTPOJIUTHYECKAS
M HOHHLIM 00MeH

OcHoBHoOe coJepkaHue

Teopetmueckoe oOydeHue

TCOpI/IH E)J'IGKTpOJ'II/ITI/I‘lCCKOI\/'I JUucconuanum. PeaKHI/II/I noHHOro 00MeHa. CocTaBieHue peaKHI/Iﬁ HOHHOI'O
oOMeHa IMYTEM COCTABJICHHUSA UX MOJHBIX U COKPAIICHHBIX HOHHBIX ypaBHCHI/II\/'I.

FI/IﬂpOJ'II/I3 coJick. 3HaUYCHUE ruapoJin3a B OHOJIOTHYECKUX OOMEHHBIX mnmpouneccax. HpI/IMeHeHI/IC TruapoJin3a B
ITPOMBIIIIJICHHOCTH.

JlaGopaTopHblie 3aHATHS

UlaGopartopHas paboTa «Peakiuu Tuapoin3ay.

Hccnenoanue cpesl pacTBOPOB COJICH, 00pa30BaHHBIX CHIILHBIMU U CJIA0BIMU ITPOTOJUTAMH, U HX
peaKITHii ¢ pacCTBOpaMH IIEIOYH B KapOoHaTa HaTpHusa. COCTaBJICHHE peaKIMiA THAPOIIH3a COJICH.

KonTpoabHnas padora 1

CTpoeHue BelllecTBa M XUMHUYECKHE PeaKIHu.

Paznea 3.

CTpOCHHe M CBOMCTBA HEOPraHnvIe€CKUX BEIIECTB

18

Tema 3.1.
Kaacenpukanus,
HOMEHKJIATYPA H
CTpOeHue
HEOPraHU4eCKUX
BeIeCTB

OcHoOBHOE co/lep:KaHue

Teoperuveckoe o0yueHue

IIpenmer Heopranuueckoil xuMuu. Bzaumocssa3p Heopranuueckux BemecTB. Kiaccuduxanus
HEOpraHU4YeCKUX BelecTs. IIpocTeie U cioxHbIe BemecTBa. OCHOBHBIE KJIACCHI CIOKHBIX
BEIIECTB (OKCHUABI, THJIPOKCUIbI, KUCIOTHI, co). HOMeHKIaTypa U Ha3BaHWE HEOPraHMYECKUX
BELIECTB UCXO/I U3 UX XUMUYECKOW (DOPMYIIBI MIIM COCTABIIEHUE XUMUYECKOU (POPMYIIBI HCXOs
13 Ha3BAaHMS BELIECTBA 10 MEKYHAPOJHON WM TPUBHUAJILHON HOMEHKIIATYpE.
Me:xmornexynspHble B3aumozeiicTsus. Kpucrammoruaparel. ArperaTHble COCTOSIHHSI BEILIECTBA.
Kpucrannuueckue u amopdHbie BemecTBa. TUITBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHas, HIOHHAsA, MeTaJNIN4ecKas). 3aBUCUMOCTh (PU3MYECKHUX CBOMCTB BEIECTBA OT THIIA
KpUCTaNIn4ecKoil pemeTku. [IpuunHbpl MHOrooOpasus BEIECTB.

CoBpeMeHHbIE MTPEICTABIECHHS O CTPOSHUH TBEP/BIX, KHUJKUX U ra3000pa3HbIX BemecTB. Kuakue
KPUCTAJLIIBI

IpakTuyeckue 3aHATHSA

Pemenue 3anay Ha pacueT MaccoBOil 1011 (Macchl) XUMUYECKOTO 3JI€MEHTa (COeAMHEHMUS]) B
MOJIEKYJIe (CMecH).

Pemenue MPAKTUYCCKUX 3aJlaHUM 110 Knaccn(bmcaunn, HOMCHKIJIAaTYpC U XUMHUUYCCKHUM (pOpMy.]'IaM

OK 01
OKO02
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HEOPTraHMYECKUX BEUIECTB PA3IMYHBIX KJIACCOB (HAa3bIBATh U COCTABIATH (POPMYITBI XUMHUUECKUX
BEIIIECTB, ONPEACIAThH IPHUHAUICKHOCTD K Kiaccy). McTouHnkn XuMu4eckoil napopmariu
(Hay4Has v yueOHO-HAy4YHas JIUTEpaTypa, CPEeICTBA MACCOBOM MHpopMaIuu, ceth IHTepHET U
apyrue). Ilouck napopmaum no Ha3BaHUsAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMymam.

Tema 3.2. Pu3uKo- OcHoBHOE coepKaHue 10
XMMH4YecKHe cBoiicTBa | Teopernueckoe odyueHue 8
HEOpPraHuYeCKHX Mertamnel. Obmue Gu3nYecKue 1 XUMUIECKIE CBOHCTBA MeTa/UIOB. CITOCOOBI MOTYICHUSI. 2
BeLeCTB 3Ha4YeHNE METAJIJIOB M HEMETAJIOB B IIPUPOJIE U )KU3HEAEATEIbHOCTH YEJIOBEKA U OPraHU3MOB.
Koppo3ust MeTayuioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HUH.
Hemerannpl. O6mue ¢puznyeckue 1 XuMUYeCKHe CBOMCTBA HEMETAUIOB. TUIHUHbBIE CBOMCTBA 2
metaiioB [Y— YII rpynn. Knaccudukanus 1 HOMEHKIATypa COeAMHEHUI HEMETAIIOB.
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B PUPO/IE.
XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKHUX BEUIECTB (OKCUIOB, TMIPOKCHUIOB, 4
KHCJIOT, COJIel U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COCIMHEHMH, BBICIIUX OKCUAOB U THIPOKCUIOB.
IIpakTHYeckne 3aHATHS 2
CocraBneHre ypaBHEHUN XUMHUYECKUX PEAKIUIl C y4aCTUEM IPOCTHIX U CIIOKHBIX OK 01
HEOPraHMYECKUX BEIIECTB: OKCUIOB METAJIOB, HEMETAJIOB 1 aM(DOTEPHBIX SJIEMEHTOB; OKO02
HEOPTaHMYECKUX KUCIIOT, OCHOBAaHHUM U aM(OTEPHBIX THAPOKCUIOB, HEOPTaHUYECKHUX COJIEH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA U ITOJIyYEHHUE
HEOPraHUYECKHUX BEIIECTB.
Tema 3.3. OcHoBHOE coaep:xaHue 4
IpoussoacTeo Teopernueckoe o0yuenune 4
HEOPraHMYeCKUX OO61ue npeacTaBieHus O MPOMBIIIIEHHBIX CIOCO0ax MOIYyYeHHs] XUMUYECKUX BEUIeCTB (Ha
BellecTB. 3HaYeHue U IpUMeEpE NMPOU3BOJCTBA AMMHUAKA, CEPHOM KHCJIOTHI).
NpUMeHEeHHE B UepHnas u uBeTHas Metauryprus. [IpakTnaeckoe MpuMeHEHHE 3IEKTPOIIN3a IS OJTYYECHUS
ObITY M HA LIEJIOYHBIX. IIETOYHO3EMENIbHBIX METANIOB U atoMUHUS. CTEKIIO U CUITMKATHAs
NpOM3BOJCTBE MPOMBIIITIEHHOCTh. [Ipobiaema 0TX00B U MOOOYHBIX TPOIYKTOB
KonTtpouabHas pa6ora 2 | CBoiicTBa HEOpPraHMUECKUX BEIIECTB 2
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Paznen4 CrpoeHne u cBOWCTBA OPraHU4YeCcKUX BelIeCTB

28

OK 01

Tema 4.1.
Knaccupuxauus,
CTPOEHHUE U
HOMEHKJIaTypa
OpPraHuYecKux
BelecTB

OcHoBHoOe coepkaHue

TGOPGTI/I‘IeCKOG oﬁyqe}me

IIpenMer opranuyeckoil XuMuu. B3anMocBs3b HEOPraHMYECKUX U OPraHUYECKUX BELIECTB.
XUMUYECKOE CTPOEHUE KaK MOPSAJOK COEIMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTH.
OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOIO CTPOEHUSI OPTraHUYECKUX coeMHEHUN A.M.
Bbyrneposa. YriiepoaHslii CKeJIET OpraHUYECKON MOJIEKYJIbl. MOJIEKYISIpHBIE U CTPYKTYPHBIE
(pa3BepHYTHIE, COKpAIIICHHBIC) XUMHYECKHE (DOPMYIIBI. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
XUMHUYECKOIO CTPOEHUS MOJIEKyYJl. MI30Mepus U u30Mepsl (CTPYKTypHas, reoMeTpuyecKas (1uc-
TpaHc-u3oMepusi). KpaTHOCTh XUMHUUYECKOI CBSI3U.

[Tonsatue o pyHKuMOHANBbHON rpymnme. [IpuHuuIEl KiIaccuGuKauyu OpraHMyecKX COeAMHEHUHM.
Me:xnyHapoiHas HOMEHKJIATypa U IPUHLIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COEANHEHU.

IlpakTH4yecKkue 3aHATUA

Homenknarypa opraHMuecKkux COeJMHEHUH OT/IEIbHBIX KJI1ACCOB (HACBIILIEHHbIE, HEHACBIIIICHHbIE
Y apOMAaTHYECKUE YTIIEBOIOPOIbI, CIIUPTHI, (DEHOIIBI, aJIbACTH b, KETOHBI, KAPOOHOBBIE KUCIOTHI
u 71ip.) CocTaBieHne MONHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OPraHMUECKUX BEUIECTB
OTJIENIbHBIX KJIACCOB, UCIIOJIb3Yys UX HAa3BAaHUS 0 CUCTEMATUYECKON HOMEHKIaType. PacueTsl
npocteiiiel (opMysbl OpraHMUECKOM MOJIEKYJIIbI, HCXOJIs U3 3JIEMEHTHOT0 cOCTaBa (B %).

Tema 4.2. CBoiicTBa
OPraHuYecKuX
coeMHEeHH I

OcHoBHOE cogepkaHue

20

Teopernueckoe o0yuenue

16

OU3NKO-XUMUYECKHE CBOWCTBAa OPraHUUECKUX COSAMHEHUN OT/IEIbHBIX KJI1acCcOB (0COOEHHOCTU
KJIacCU(UKALMU U HOMEHKJIATypbl BHYTPH KJlacca; FTOMOJIOTHYECKUN psig 1 oOuias popmyia;
n3oMepust; pU3nUYecKre CBOMCTBA; XMMUUYECKHUE CBOMCTBA; CIIOCOOBI MOJTyUEHNUS):

— ONpEACIIbHBIC YITICBOOOPOIbI. FopeHI/Ie MCETaHa KaK OJHMH U3 OCHOBHBIX HCTOYHHUKOB TCIIJIa B
IMPOMBIINIJICHHOCTH U 6LITy. CBolicTBa MNPUPOAHBIX YTIICBOAOPOAOB, HAXOXKIACHUC B IIPUPOAC U
MNPUMCHCHUC AJIKAHOB

— HENPCACIIbHBIC 1 apOMATHYCCKUEC YTIICBOJOPOABI. HOJ’II/IMepI/ISaHI/Iﬂ O9THUJICHA KaK OCHOBHOC
HaIpaBJICHHUEC €0 UCIIOJIb30BaHUA. FOpeHI/Ie AlCTUJICHA KaK HICTOYHHUK BBICOKOTCMIICPATYPHOTO
IIaMCHU U1 CBAPKU U PE3KH MCTAJJIOB,
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— KUCIIOPOJCOIEPIKAIIIE COSTMHEHUS (CITUPTHI U POCTHIE YPUPHI, PEHOIBI, ATbICTUIBI 1
KETOHBI, KapOOHOBBIE KUCIIOTHI U UX MPOU3BOHBIE). [IpakTHueckoe NpUMEHEHNE STUIEHIJIMKOIIS,
rnuiepuna, ¢penona. [lpumenenue popmanbaeruia, aneTaabAaeruia, yKCyCHOM KUCIOThL. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT. MoroII1e CBOMCTBA MbLIA;

— a3zoTcoacpKaue COCAMHCHUA (aMI/IHBI N aMHMHOKHUCJIOTHI, 6CJ'IKI/I).

Knaccudukanms 1 0coOEHHOCTH OPTaHUYECKHUX peakiuid. PeakimonHbie eHTphl. Pagukansl.
[TepBoHayasibHbIC TOHATHUS O TUIAX U MEXAaHU3MaX OPraHUYECKUX PEaKIIHil.

I[MpakTuyeckue 3aHATHS

Pemenue niernouek npeppaiieHuil Ha FeHETUUECKYIO CBS3b MEXAY KjlacCaMHM OpraHU4eCKHUX
COEZIMHEHUI! ¢ COCTaBlIEHUEM Ha3BaHUI OpraHMYeCKUX COEIMHEHHUH M0 TPUBUAIBHON WK
MEX1yHapOAHON CUCTEMAaTUYECKOM HOMEHKIaType. Perienre pacueTHbIX 3aa4 110 ypaBHEHUSIM
PeaKIMii C y4acTHEM OPraHUYECKUX BELIECTB.

JlabopaTopHble 3aHATHUS

JlaboparopHast pabota «IlomydeHue ITUICHA U U3yUYEHUE €TO CBOWCTBY.

[Tonydenue sTUIeHA U3 3TaHOJIA B 1a00PAaTOPUU U U3yYEHUE €T0 (PU3NYECKUX U XMMHUYECKUX
cBoiicTB. CocTaBiieHHEe peaklnii MPUCOSANHEHHUS U OKUCIICHHS Ha IpUMepe dTuieHa. Pemenne
pacueTHBIX 33724 C UCMOJIb30BaHUEM INIOTHOCTH ra30B MO0 BOJAOPOJY U BO3IYXY.

Tema 4.3.
Oprannyeckne
BeleCTBa B
JKH3HEAeATeJbHOCTH
YeJI0BeKa.
IIpousBoacTeo u
NpUMeHeHue
OpraHn4yecKuXx
BeLLEeCTB B
NPOMBINLICHHOCTH

OcHoBHOE€ CoacpKaHuEe

Teopernueckoe o0yuenune

buoopranunueckue coenunenus. [Ipumenenue u 6uonorndeckas ponb yrieBoaoB. OKHUcIeHne
YTJIEBO/IOB — UCTOYHUK SHEPTUHU KUBBIX OpraHu3MoB. O01acT NPUMEHEHUsI aMUHOKHUCIIOT.
[IpeBparenus O0enkoB nuiy B opranusme. buonornueckue pynkuuu 6enkoB. buonornueckue
¢GbyHKIUY xKpoB. Poib opraHndeckoit XMMHUY B peLLIEHUH Mpo0JieM MUILEBOi 0e301acHOCTH
HykiienHOBBIE KUCIOTBI: COCTaB U cTpoeHue. CtpoeHue HykieoTuoB. CocTaB HyKJIEMHOBBIX
kucnot (IHK, PHK). Ponb HyKJI€MHOBBIX KHCIOT B XKHU3HEIACSATEIHOCTH OPraHU3MOB.

[Tpon3BOICTBO OpraHUYECKUX BEUIECTB: MPON3BOACTBO METaHOMA, TepepadboTka HedTH.
[TonuaTHIIeH KaKk KPYITHOTOHHAXHBIN ITPOAYKT XMMUYECKOTO ITPOU3BOACTBA. [IpuMeneHne
stuiieHa. [Ipon3BOACTBO U MPUMEHEHNE KaydyKa U PE3UHBI.

CuHTeTHYECKHE M NCKYCCTBEHHBIE BOJIOKHA, UX CTpOeHHUe, CBOMCTRA. [IpakTnueckoe
WCIIOIh30BaHNE BOJOKOH. CHHTETUYECKUE TICHKH: U3OJISIIUS JJI POBOJIOB, MEMOPAHBI JIsI
OTIPECHEHMSI BOJIBI, 3alTUTHBIC TICHKH JIJI aBTOMOOWIICH, TIJIACTBIPH, XUPYPTUIECKUE TTOBSI3KHU.
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HoBble TeXHOI0rMN JaNbHENILIET0 COBEPIICHCTBOBAHUS IIOJUMEPHBIX MAaTEPUAIIOB.

Ponb oprannveckoil XuMHUH B PEIICHUU TIPOOJIEM YHEPTeTUUECKOM 0€30MacCHOCTH, B Pa3BUTHH
MEJULIUHBI, CO3aHIUU HOBBIX MaTEPHUAJIOB, HOBBIX HCTOYHUKOB SHEPTUHU (ATbTEPHATUBHBIC
HCTOYHUKHU SHEPTUH).

IIpakTHYecKkne 3aHATHS 2
Perienue npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUI 110 COCTABICHUIO XUMHUECKUX PEAKIIHM, 2
OTPAXKAIOIINX XMMHUYECKYIO0 aKTUBHOCTh OPraHMUYECKUX COCAMHEHUH B pa3InYHbIX Cpeaax
(IpUPOIHBIX, OMOTOTMYECKHX, TEXHOT€HHBIX ).
KonTtpouabnasi pa6ora 3 | CTpyKTypa M CBOMCTBAa OPraHU4eCKUX BellecTB. 2
Paspean S. Kunernyeckue 1 TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX 12 OK 01
peaxkuuit OKO02
Tema 5.1. OcHOBHOe coiep:KaHue 4
Kunernueckue Teopernueckoe o0yuenue 4
3aKOHOMEPHOCTH Xumnueckue peakiun. Kinaccupukanus XMMHUECKUX PeaKnii: 1o pa3oBOMY COCTaBY
NpoTeKaHusl (rOMOreHHbIE U TeTEPOTreHHBIE), IO UCIIOJI30BAHUIO KaTalnu3aTropa (KaTaIUTUYECKUE U
XHMHYECKUX PEAKUUA | HeKaTAIUTUICCKHE).
CKOpOCTb peaKiii, €€ 3aBUCUMOCTb OT pa3IMyYHbIX (PAKTOPOB: MPUPO/Ibl PEarMpyOLIUX BEIIECTB,
KOHIIEHTPALlMH pearupyrolirx BeulecTs, TeMnepatypsl (mpasuio Bant-I'odda), miuomanu
pPEaKIMOHHOM MOBEPXHOCTH, HaJIM4Ms KaTtanu3aTopa. Poib kaTanin3atopoB B IpUpoe U
IIPOMBIIIJIEHHOM IIPOU3BOCTBE.
DHeprus akTUBallMU. AKTUBUPOBaHHbBIN KomIuieke. KatanuzaTops! u katanus. Ponib
KaTaJIu3aTOpPOB B MPUPOE U MPOMBIIIIIEHHOM IPOU3BOJICTBE
Tema 5.2. OcHOBHOe coep:kaHue 8
Tepmoaunamuyeckue Teopernueckoe o0y4enue 4
3aKOHOMEPHOCTH Knaccugukaius XuMHUecKuX peakuuii: mo TernaoBomy 3¢ dexry (3x30Tepmuueckue,
NpoTeKaHust IHIOTEPMUYECKUE), IO 0OpaTuMocTu (0OpaTuMblie u HeoOpaTumble). TeroBbie A (HEeKTh
XHMHYECKUX PeaKuil. | xuMuueckux peaknuit. Tepmoxumudeckue ypasHeHus. OOpaTHMOCTh peakifuii. X MMHYECKOe
PasHoBecue pPaBHOBECHE U €T0 CMEILEHUE MO/ ICUCTBUEM PA3INYHBIX (PAaKTOPOB (KOHLIEHTPALIUS PEareHTOB

XHUMHYECKHX peaKkuui

WIM MIPOJYKTOB PEaKiuy, aBjIeHue, TeMIepaTypa) sl CO3/1aHus ONTUMAIbHBIX YCIOBUM
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MPOTEKAHU XUMUYECKHUX IIPOLIECCOB.
[Tonsitre 06 SHTANBNNY U 3HTponU. DHeprus [ nooca. 3akon ['ecca u cneacTus u3 Hero. Pob
CMEIICHUS PABHOBECHS B TEXHOJOTHYECKHX POIeccax

I[IpakTnyeckue 3aHATHS

[Tpunnun Jle [atense. BausHue pa3nnyHbix GakTOPOB HA U3MEHEHHE PABHOBECHSI XMMUUYECKHX
peaKkIui.

3aKOH JEHCTBYIOIMX MAacC U KOHCTaHTa XMMHYECKOTO paBHOBeCHs. PacueTsl paBHOBECHBIX
KOHIICHTPALUil pearupyromuyx BeUIecTB U MPOIYKTOB peakiuii. Pacuers! TemoBoro s¢dekra
peaxkuuu.

Pemienne npakTMKO-OpUEHTUPOBAHHBIX 3aJJaHN HAa npuMeHeHue npuHuuna Jle-Illarense s
HAXOJK/JICHUS HAIPABJICHUS CMEIICHHUS pAaBHOBECHSI XUMUYECKOH peakIiy U aHainu3 (pakTopos,
BIIMSIOUIMX HA CMEILEHUE XUMUYECKOTO PaBHOBECHSI.

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota «/3yueHne BIMAHUSA Pa3IUUHBIX (AKTOPOB HA CMEIIEHHE XUMUYECKOTO
PaBHOBECHSI.

HccnenoBanue BIUSHUSA U3MEHEHUS KOHIIEHTPALIMH BEILECTB, PEAKLIUU CPEJIbl U TEMIIEPATyphl HA
CMeEIlIEHNE XMMHUYECKOT0 paBHOBecUsl. CpaBHEHHE MTOJIyUEHHBIX PE3YIbTaTOB C TEOPETUUECKU
IIPOTHO3UpYEMBIMH Ha ocHOBe npuHiuna Jle [llatense

Pa3nea 6. JlucniepcHbIe CHCTEMBI 10
Tema 6.1. IlucnepcHbie OcHoBHOE coepxaHue 8
cucreMbl ¥ pakTophbl MX | TeopeTruueckoe odyueHue 6

YCTONYNBOCTH

Jucnepcueie cuctemsl. Konnonaeie cuctemsl. MicTuHHBIE pacTBOpPHI.

PactBopenune kak ¢pu3nko-xumuueckuii nmpomecc. PactBopsl. CriocoObl MPUTOTOBIECHUS
pactBopoB. PacTBoprMocTs. MaccoBas 101 pacTBOpEeHHOTO BelecTBa. [IpeaensHo nonycTumsle
KOHIIEHTPALMU U UX UCTOJIb30BAHUE B OIICHKE HKOJIOTHYECKOM O€301MacHOCTH.

Knaccugukarus nucnepcHbIX cucteM 1o coctaBy. CTpoeHue 1 (pakTopsl yCTOMUYUBOCTH

JAUCIICPCHBIX CUCTEM. Pacno3naBaHye NCTHHHBIX PacTBOPOB, KOJINIOMAHBIX PAaCTBOPOB U

OK 01
OK 02
OK 07
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rpyooaucnepcHsix cucreM. CTpoeHne MULeNIbl. PaccenBanue cBeTa Ipy MPOX0KICHUU
CBETOBOTO ITyYKa 4epe3 ONTHUECKU HeONHOpOoIHYI0 cpeny (3ddexra Tunnans).

HpaKaneCRne 3aHATHSA

Pemenue 3a1ay Ha IPUTOTOBJICHHE PACTBOPOB.

Pemenne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM HA JTUCIIEPCHBIC CHCTEMBI,
HCITOJIb3yEeMbIE€ B OBITOBOM M IMPOM3BOJICTBEHHOM JCATEIHBHOCTH YEIOBEKA, C TIO3UITUI
9KOJIOTUYECKON O€30MaCHOCTH TOCIEACTBUN U TPAMOTHBIX PEIICHUH MPo0OJIeM, CBSI3aHHBIX C
XUMHEH.

Tema 6.2. UcciaenoBanue
CBOIICTB M CIIEPCHBIX
CHCTEM JJI HX
HAeHTHPUKATNHA

OcHoBHOe conep:kanue

JlabopaTropHble 3aHATHUS

JlaboparopHas pabota «IIpuroroBieHue pacTBOPOB».
[TpuroTtoBneHne pacTBOPOB 3aAaHHOMN (MOJISIPHOI ) KOHIIEHTpALKH (C MIPAKTUKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH ), OTIPEIeNIEHUE CPeIbl BOJAHBIX PACTBOPOB.

Pa3zpen 7.

KauecTBeHHBIE pPeakuumn oﬁﬂapymem/m HECOPraHUYE€CKHUX U OPraHUYC€CKHX BCIICCTB

12

Tema 7.1. O0Hapy:keHue
HEOPraHUYeCKUX
KATHOHOB U AHHOHOB

OcHoBHOE CoAcpKaHue

HpaKaneCRue 3aHATHUSA

KayecTBeHHbIE XUMHUECKUE PEaKIH, XapaKTepHbIe JIsl OOHAPYKEHUSI HEOPIraHUYECKUX BEILECTB
(kaTnoHOB M aHMOHOB). CocTaBieHne ypaBHEHUH peakiuii oOHapyskeHus kaTnoHoB [-VI rpynm u
AQHHOHOB, B T.4. B MOJIEKYJISIPHOM U HOHHOH (opmax.

Peakiun oOHapyKeHUsI HEOPraHWYECKUX BEILECTB B peaIbHBIX 00BEKTaX OKpYKarolllel cpeibl.

JlabopaTropHble 3aHATHUS

OO6HapyxeHne HeoOpraHn4eckux BeuecTB (kaTuoHoB [-VI rpynn wim aHuoHOB) €
MCII0JIb30BAaHNEM Ka4ECTBEHHBIX AHAJTUTHUECKUX PEaKLIUM.

JlaGopatopHasi paboTa Ha BEIOOp:

1. JJaboparopHas paboTa «AHAIUTHYECKHUE peaKIUuu KaTHOHOB [-VI rpymm».

[TpoBeeHne KaueCTBEHHBIX PeaKIUil, HCIONb3yeMBbIX JUIsl OOHAPYKEHUSI KATUOHOB | rpyie
(xanmusi, HaTpus, MarHus, aMmmoHust), II rpynmsl Ha npumepe 6apus, 111 rpynmnsl — cBunua, [V
rpynnsl — amoMunus, V rpynnsl — kenes3a (11 u 11I), VI rpynnet — mukensa. Onucanue
HaOJIFOJaEMBIX SIBIICHUM U COCTaBJICHUE XUMHUYECKUX PEaAKITHI.

OKO1
OKO02
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2. JJaboparopHas pabota « AHATUTHYECKUE PEAKIIUU AaHUOHOBY.

[TpoBeneHUe KaUECTBEHHBIX PEAKIUii, UCIIONB3YEMbIX I OOHAPY)KEHHSI aHHOHOB: KapOOHaTa,
docdara, cynsara, cynbpuaa, HUTpara, xjaopuaa u ap. Onrcanue HaOIIOIAEMBIX SBICHHUNA U
COCTABJICHUEC XUMHUCCKUX PEaKIHit

Tema 7.2. O0napyxenue | OCHOBHOe coep:KaHue 4
OpraHn4yecKux BellecTB IIpakTHYeckue 3aHATHSA 2
OTACJIBHBIX KJIACCOB € KadecTBeHHBIE XUMUUECKUE PEAKIIUH, XapaKTepHbIE 17151 OOHAPY)KEHUS OTACTBHBIX KIIACCOB
UCI0JIb30BAHHEM OpPraHUYeCKUX COeTMHEHUN: (PEHOIIOB, aJbACTHIOB, KpaxMalla, YKCYCHOM KHCIOThI, aMUHOKHUCIIOT
Ka4eCTBEHHBIX peakuuii | uy np. JleHaryparus GeJIKOB IPU HAIPEBAHUH, LIBETHBIC PEAaKIIMU OCIIKOB.

CocraBieHne Ka4eCTBEHHBIX PEAKINN 0OHAPYKEHHSI OPTaHUYECKIX COSAMHEHHH OTIEIbHBIX

KJIACCOB.

JlabopaTropHble 3aHATHSI 2

OO6HapyxeHre OPraHuYeCKUX COSAMHEHUN OTIENbHBIX KIIACCOB.

JlaboparopHas paboTa Ha BEIOOD:

1. JlTabopaTopHas pabota «KauecTBeHHbIE PEaKIIUi HAa OTACIIbHBIC KJIACCHI OPTaHUYECKUX

BeuiecTB». I IpoBeeHre KaueCTBEHHBIX PEAKIMi, HCIIOIB3YEMBIX JJIsi OOHAPYKEHUS

OpraHMYECKUX BEIIECTB Pa3IMUHBIX KJIAcCOB: (DEHOJIOB, aJIbJETUI0B, Kpaxmalla, yKCYCHOU

KHCJIOTBI, aMUHOKHCIIOT, 0eNIKOB M Jp. Onucanne HabI0AaeMbIX SIBJICHUIN U COCTaBIIEHUE

XUMHUYECKHUX PEAKIINI U/UITU CXEM.

2. JJaboparopHas paboTa «KauecTBeHHBIH aHATN3 OPraHUYECKUX COCTUHEHUH 110

(GYHKIIMOHATBHBIM TPYIIIaM.

[TpoBeneHne KaueCTBEHHBIX PEAKIIUI, HCIIOIb3YEMBIX JJIsl PACIIO3HABAHUS OPTraHUUECKUX

BEIIECTB OT/AEIbHBIX KJIACCOB MO (PYHKIIMOHAIBHBIM IPYIIIaM: Ha IPUMEPE aMUHOKHUCIIOT U

KapOOHOBBIX KHUCIIOT, CIIUPTOB U (DEHOJIOB, allbJIETHI0B U KETOHOB. Omrcanne HaOII01aeMbIX

SBJICHUHN U COCTaBJICHUE XUMUUYECKUX PEAKLIUN U/UIIH CXEM.
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUe (CoAepKaHUe TPUKJIATHOTO MOIYJIs) 6
Tema 8.1. OcHoBHOe coaep:kaHue 6
Xumust B ObITY M IIpakTH4eckue 3aHATHSA 6
TTPOM3BOACTBEHHOH DKkonoruyeckas 6e30MacHOCTb MMOCIEACTBUI OBITOBOM M MTPOU3BOICTBEHHOH 1€ TENEHOCTH 4
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AeATeIbHOCTH YeJl0BeKa | YeJIOBEKa, CBA3aHHAs C MepepabOTKOM BEIIECTB; MOMCK U aHAJIN3 XUMUYECKOH nH(pOpMAINK U3
Pa3IMYHBIX UCTOYHUKOB (Hay4YHas U yuyeOHO-HAy4dHAas JUTEPaTypa, CPeICTBA MACCOBOM
uHpopmManuu, cetb IHTepHET U Apyrue).

Keticel (¢ yueToM Oynymieit mpodeccuoHaIbHON ASITeILHOCTH) Ha aHATN3 HHPOPMAITUH O 2

IIPOU3BOJICTBEHHOMU JESTEILHOCTH YeJIOBEKa, CBA3aHHOM ¢ epepaboTKOM U MOIy4eHUEM

BEIIECTB, a TAKXKE C HIKOJIOTHUECKO 06€3011aCHOCTHIO.

3ammura keiica: [IpencraBienne pe3yabTaTOB PEIICHUs KEHCOB (BBICTYIUICHUE C Mpe3eHTaIEH )
IMpomexxyTouHnas aTTecTanus no qucuuiuinHe (g @epeHIUPOBAHHBII 3a4eT) 2
Bcero 114
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3. YcJi0Bus peaiu3aliiy MporpaMmMal 001eo0pa3oBare/bHONH AUCHUIINHBI
3.1. TpeGoBaHusi K MUHUMAJBLHOMY MaTepPUAIbHO-TEXHUYECKOMY 00ecredeHHI0

Jis  peanw3ani  TPOTPaMMbl  AWCIMIUIAHBI  JTOJDKHBI  OBITH  MIPEIyCMOTPEHBI
CIIEYIOIINE CHEIHATbHbIC MMOMEIICHUS: y4eOHBIH KaOMHET XUMHH W/HUIU y4eOHOH
XUMHYECKOH JTabopaTOpHH.

O6opynoBanue ydyeOHOro kabMHeTa (HarjsAHbie MocoOusi): HabOPbI MAPOCTEPIKHEBBIX
MOJICNIC MOJICKYJ, MOJEIH KPUCTAUTMYECKUX PEIICTOK, KOJUICKIIMH MPOCTHIX U
CIIOHBIX BEIIECTB W/WIW KOJUICKIIUA TIOJUMEPOB; KOJUICKIIMS TOPHBIX MOPOJ U
MUHEpaJIOB, Tabiuna MeHeneeBa, yueOHbie QuiabMbl, UGPOBLIE 00pa3oBaTEIbHBIC

pECypCHI.

TexHn4yeckue cpeacTBa 00y4eHHs:
KOMITBIOTEP € YCTPOMCTBAMH BOCIIPOM3BEICHUS 3BYyKa, IPUHTEP, MYJIbTUMEIUA-
MIPOEKTOP C IKPAaHOM, MyJIbTUMEANITHAS 1OCKA, YKa3Ka-IPE3EHTEP AJIsl MPE3CHTALIUM.

OoOopyaoBanue J1a00paTOPUM U PA0OUYMX MECT JT1A00PATOPHUU:

MEH3YpKH, MUINETKU-KANEIbHUIbI, TEPMOMETPbI, MUKPOCKOII, JYIIbl, TPEAMETHBIE U
MOKPOBHBIC CTEKJIA, MJIAHIIETHI ISl KalelbHBIX peakiuii, (puibTpoBaidbHas Oymara,
MPOMBIBAJIKA, CTEKJISIHHBIE TMPOOUPKH, PE3UHOBBIC TMPOOKH, (OHAPHUKU, HAOOP
PEaKTUBOB, CTEKJISTHHBIC MAJIOYKH, INTATUBBI JUIsI MPOOMPOK; MEpPHbIC UIUHAPHI,
BOPOHKH CTEKJISIHHbIE, BOPOHKH JenuTenbHble nuauaapuyeckue (50-100 mi), ctynku
¢ mectukoMm, (apdopoBbie YaIIKU, MUHIETHI, (QUILTPBl OyMakHbIC, BaTa, MapJs,
YacoBBIE CTEKJIA, BJEKTPOIUIMTKH, Ja0OpaTOPHbIE IITATUBBI, CIIMPTOBBIE TOPEJIKH,
CIIUYKH, TIPUOOp JJIA MOJy4YEHHUs Ta30B (WM MPOOMpPKa C ra300TBOAHON TpyOKoil),
JiepKaTenu sl MPOOUPOK, CKIISTHKU JJI XPAaHEHUs PEaKTUBOB, Pa3IaTOYHbIC JIOTKU;
xumudeckue ctakanbl (50, 100 u 200 mut); mIMaTeny; MUHIETHI; TUTEIbHBIE UL
CEKYHIOMEpHI (TaiiMephl), MepHbIe pooupku (Ha 10—20 mut) 1 MepHBIe KOJIOBI (25, 50,
100 u 200 mn), BoasHast OaHs (MJIM TEPMOCTAT), CTEKJIIHHbIC MAJIOUYKH; KOHUYECKUE
k01061 Juist TUuTpoBanus (50 u 100 mit); UHAMKATOPHBIE MOJOCKHU IS onpeneneHus: pH
U CTaHJApTHAsl MHAMKATOPHAS IIKaja; YHUBEPCAIbHBIA UHAUKATOP; MUNeTKu Ha 1, 10,
50 mn (unmm po3atopsl Ha 1, 5 u 10 M), OropeTkH sl TUTPOBAHUS, MEIULIMHCKUE
mmpuinbel Ha 100-150 M, maGopaTopHble W/WIM aHATWTAYECKHUE Bechl, pH-MeTpsl,
CYIIWJIBHBIN mKad, u JIp. TabopaTopHOe 000pyI0BaHUE.

3.2. UndopManmoHHoe o0ecnevyeHne peajin3auy NporpaMmmbl

1. U.T'. Xomuenko. O0mas xumus. - M.: Hosas soraa - OHUKC. 2015
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2. T'abpuensu O.C., OctpoymoB WM.I'. Xumwusi: ydyeOHUK mJisi CTYACHTOB CpPEIHUX

npodeCCHOHANIBHBIX Y4eOHBIX 3aBeneHuii, M.: M3gaTenbckuil HEeHTp «AKaaeMUs»-
2017.

3. Epoxun 0. M., KoBanesa 1. b. Xumus 11 npodeccuit u cnenuaibHOCTEN
TEXHHMYECKOTO M €CTeCTBEHHO-HAy4YHOTO Tnpoduiei: ydeOHHUK JUis CTYI.
yupexaeHuil cpell. npod. oopazosanus. — M., 2014.

3.2.2. OCHOBHBI€ JIEKTPOHHbIE U31aAHUS

http://chemistry.ru

https://www.chem.msu.su/rus/elibrary/ (OnexTpoHHast OMOIHOTEKA ITO XUMUH ).
www.lseptember.ru (merogudeckas razera «IlepBoe ceHTAOPS»).

WWW.NIJ.ru (xypHanm « XUMHSL 1 5KU3HBY ).

WwWw.chemistry-chemists.com (9JeKTpOHHBIH KypHAT « XUMHUKHU H XHUMUS»).

g E

3.2.3. JlonoiHUTEJbHbIE HCTOYHUKH (NPpU HEOOXO00UMOCMU)

1. INabpuensa O. C., JIsicoBa I'. I'. Xumus. TecTsl, 3a1aun u ynpaxHeHus: y4ueO.
nocobue i CTy. YupexaeHu cpe. mpod. oopazoBanus. — M., 2014.
2. N. T'. Xomuenko. O6mas xumus. COOpHHK 3a/1a4 U yIIpaKHEHUH.

3. H.JL.Tnuaka. O6mas xumwus. Ilpaktukym. YueOnoe mocoome mns CIIO. —
Nz parensctBO «HOpaiit», 2019.
4, H.JL.I'muaka. OOmas xumusi. 3aaud U YIPaXHEHUS. YUYEOHO-MPAKTUUECKOE

nocobue g CIIO. UznatensctBo «HOpaiit», 2019.

4. KoHTpoJIb M OllEHKA pPe3yJbTATOB OCBOECHUS 001Ie00pa3oBaTebLHOM
AMCIUTLTHHBI

KoHTposb 1 OlleHKa pe3ybTaToB OOYy4YEHHUsI OCYIIECTBISCTCS IMpernojaBareiieM
B IIpoIecce TMPOBEICHHUS NPAKTUUECKUX 3aHATUH W JabopaTOpHBIX padoT,
TECTUPOBAHMS, a TAKXKE BBHITIOJHEHUS OOYYAIONIMMUCS WHIWBUIYAIBHBIX 3aIaHUM,
MIPOEKTOB, HCCIENOBaHUNA. Pe3ynbTaThl OOyUeHHs OMPENENsIIOT, YTO 00ydJarouuecs
JNOJDKHBl  3HAaTh, IOHMMAaTh M JEMOHCTPUPOBATH IO 3aBEPLICHUH HW3YYCHHS
JUCHUTUIAHBI.

Hns hopMupoBaHMs, KOHTPOJISI M OILICHKH PE3yJbTaTOB OCBOCHUS Yy4ueOHOMU
JTUCHUTUIMHBI UCIIOJIB3YETCS CHUCTEMa OIEHOYHBIX MEPONPUATUH, MPEICTABIISIONMIAS
co00l KOMIUIEKC y4eOHBIX MEPONPUATUM, COTJTACOBAHHBIX C pe3yJibTaTaMU 00y4YeHUs!
u chopmynupoBanHbix ¢ yderom DPI'OC COO (mpeaMeTHble pe3yiabTaThl TIO
nuctumrae) u ®I'OC CIIO.
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Monayasb / Paznen

Ne Pe3yabTar 00y4yenus OueHoYHbIe MEePONPUATHS OK
/ Tema
| | OcHoBHOI1 MOAYJIb
1 | Pazgen 1. ®opmysmpoBaTh 0a30Bble
OcHOBBI MOHATHS U 3aKOHbI XUMHMH
CTPOeHMS
BellecTBa

1.1 | Crpoenue atomoB | CocraBnare xumudeckue | 1. Tect «Ctpoenue aToMoB OK 01
XUMHUYECKHX (bopMyJIbl COeAMHEHUH B XUMHYECKHUX 3JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUH CO CTENEHBIO | IPUPOIA XUMUUECKON CBAZUY. 2.
npupoaa OKHCJIEHUS XUMHUYECKHUX 3aauy Ha COCTaBJIEHUE
XUMHUYECKON 3JIEMEHTOB, UCXO/IS U3 XUMHYECKUX (HOPMYIT
CBSI3U BaJICHTHOCTHU U JIByXaTOMHBIX CO€IMHEHUN

JIEKTPOOTPHULIATENBHOCTH | (OKCUAOB, CYJIb()UIOB, THIPUIIOB
U T.IL.).

1.2 | Ilepuomuueckuii | XapakTepu3oBaThb [IpakTuKO-OpHEHTUPOBAHHbBIE OK 01
3aKOH M Ta0JIMLA| XUMUYECKUE 3JIEMEHTHl B | TEOPETHUYECKHE 3aJaHHsI Ha OK 02
JI.U. MenpeneeBa | COOTBETCTBHH € X XapaKTepU3aLUI0 XUMUYECKUX

I0JIO)KEHHUEM B aseMeHToB: «MeTtamumdeckue /

MEPUOJNYECKON CUCTEME | HEMETAJILINYECKHE CBOMCTBA,

XUMHUYECKHX 3JIEMEHTOB ANEKTPOOTPHULATENLHOCTD U

J.1. Menneneesa CPOJICTBO K JIEKTPOHY XUMUYECKHUX
9JIEMEHTOB B COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOEHUEM U
MIOJIO’KEHNUEM B IIEPUOANYECKON
CHUCTEME XMMHUYECKHX DIIEMEHTOB
.. Menneneeay.

2 Paznen 2. CocraBasarb ypaBHeHust 1 | KonTpoJsbHas padora
Xumuyeckue CXeMbl XUMHYEeCKUX «CTpoeHue BemecTsa
peaKkuum peaxkuui U XUMHYeCKHe

peakuum»
2.1 | Tunst CocraBnsTh peakiuu 1. 3agauu Ha OK 01
XUMHUYECKHUX COEIMHEHMS, PA3JIOKEHUS, COCTaBJICHUE YPABHEHUM
peaxkuuit oOMeHa, 3aMelleHHUs, peaxkuui:

OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUU
W peaKIuu
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
TUIPOKCOKOMITJIEKCOB
QTIOMUHUS U ITUHKA) C

— COCUHEHUS, 3aMEIICHUS,
pas3ioxeHus, oOMeHa 1
peakuuii ¢ yuacTuem
KOMIUIEKCHBIX COETUHEHHI
(ma mpumepe
THJIPOKCOKOMITJIEKCOB
QTIOMUHUS ¥ [TUHKA);
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y4acTHEM HEOPTaHHUYECKUX
BEILIECTB

— OKHCJIMTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKITUit
C HCII0Jb30BaHUEM METOAA
AJIEKTPOHHOTO OajaHca,

— C y4acTHeM KOMIUIEKCHBIX
coeIMHeHUH (Ha mpuMepe
THJIPOKCOKOMITJIEKCOB ITHHKA
U QJTIOMUHHUS).

2. 3a/auu Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIuy COCTUHEHUS;
MAacCOBOM WJIH 00BEMHOM J10IH
BBIXO0/1a MTPOYKTa PEAKIIUN
COCIMHCHUS OT TEOPETHUCCKHU
BO3MOKHOI'0; 00BEMHBIX
OTHOILIEHUH T'a30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK MUCXOTHBIX
BEIIECTB U MPOTYKTOB
peakuuu; Macchl (00beM,
KOJIMYECTBO BEILIECTBA)
MPOJYKTa PEaKInu, €CIIU OJTHO
13 BEILECTB JaHO B BHJIC
pacTBopa ¢ OmpeeIeHHON
MacCOBOM gojaeu
PacTBOPEHHOTO BEIIECTBA.

2.2 | Dnexrpomutrueck  ast| COCTaBJIATH YpaBHCHHUS 1. 3aganus Ha cocraBnenue | OK 01
JTUCCOTTHAITUS Y| XUMHUYECKUX PEaAKIUU MOJICKYJIIPHBIX ¥ HOHHBIX
WOHHBIN 00MeH MOHHOTO OOMEHA C YYaCTHEM | peaKIui ¢ y4acTHEeM OKCHJIOB,
HEOPraHWYECKUX BEIIECTB KHCJIOT, OCHOBAHHH U COJICH,
HMOHHBIX PEaKIi TUAPOIU3a
COJIeH, yCTaHOBJIEHUE
M3MEHEHUS KUCIOTHOCTH
cpensl. 2. JlabopaTtopHas
pabota «Peakuuu ruApoIN3a
3 Paszpnen 3. Crpoenue u | UcciienoBarb crpoedue 1 | KonrpoibHas padora
CBOMCTBA cBoOiicTBa Heopranm4yeckux | «CBoicTBa
HEOPraHu4YecKuX BellleCTB HEOPraHUYeCcKuX
BellecTB BelleCTB»
3.1 | Knaccudukanus, Knaccudunuporats 1. Tect «Homenkmnarypa u OK 01
HOMEHKJIaTypa u HEOpraHMYeCKHEe BEUIECTBA B | HA3BaHHE HEOPTaHUUECKUX
CTpOCHHE COOTBETCTBHUH C UX BEUIECTB UCXOJIS U3 UX
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HEOPTaHUYECKUX
BEILIECTB

CTPOCHUEM

XUMUYECKOH (hOPMYITBI WITN
COCTaBJICHUE XMMUYECKOM
bopMyIIBI HCXOAS U3
Ha3BaHUS BEIECTBA I10
MEKTYHApOAHOM W
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacuer
MaccoBO#t 101M (Macchl)
XMMHYECKOTO 3JIEMEHTA
(coenuHeHHs) B MOJICKYJIE
(cmecw).

3. [IpakTudeckue 3aJaHus MO
KJIaCCHU(PUKALINH,

HOMCHKJIAaTyp€ U XUMHYCCKUM

(dhopmynaM HEOPraHUYECKUX
BELIECTB Pa3IMYHbIX KJIACCOB.
4. IlpakTudeckue 3a/1aHus Ha
ompeseieHne XUMHYECKOI
aKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BHU/Ia
XUMHUYECKON CBSA3H U TUIIA
KPUCTAJUIMYECKON PELIETKHU.

3.2

Dduznuko-xuMuueckue
CBOICTBa
HEOPraHUYECKUX

YcranaBnuBaTh
3aBUCHUMOCTh (PU3HUKO-
XAMHUYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOEHHS aTOMOB U
MOJIEKYJI, a TAKKe TUTIA
KPUCTAJUIMYECKON PELIETKU

1. Tect «OcobeHHOCTH
XUMHUYECKUX CBOMCTB
OKCHIOB, KHCJIOT,
OCHOBaHUM, aM(pOTEPHBIX
TUAPOKCUIIOB U COJNEW».
2. 3aaHus Ha COCTaBIICHUE

YPAaBHEHUN XMMUYECKUX pEeaKIUN

C YHAaCTUEM IPOCTHIX U CIOKHBIX
HCOPraHNYCCKUX BCHICCTB!

OKCHUJI0B MCTAJJIOB, HCMECTAJIJIOB H

AM(OTEPHBIX JIEMEHTOB;
HEOPraHUYECKUX KHUCIOT,
OCHOBaHUH 1 aM(pOTEPHBIX
CHIPOKCHIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPHU3YIOLIUX UX
CBOICTBA U CIIOCOOBI MOTyUYEHUSI.
3. IIpakTHUKO-OpHEHTHPOBAaHHBIE

[TCOPCTUUYCCKUC 3aJaHUS Ha

CBOWCTBA U MOJyUYCHHE
HEOPTraHMYECKUX BEIIECTB.
4. JlaboparopHas paboTa
«CBoMCTBa METAIJIOB U
HEMETAJLIOBY.

OK 01
OK 02

3.3

IIpousBoacTeo

OO0O0OCHOBBIBATH 3HAYECHUE U

IIpakTuko-

OK 01
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HEOPraHMYECKUX
BEILIECTB. 3HAUYEHHUE U
NpUMEHEHHE B OBITY U
Ha MPOU3BOCTBE

MIPUMEHEHHE
HEOPraHUYECKHUX BEIECTB B
OBITOBOM U
MPOU3BOACTBEHHOMN
JIeSITEeILHOCTH YEJIOBEKa NX
(hU3UKO-XUMUYCCKUMHU
CBOMCTBaMH

OpPUEHTUPOBAHHBIE 3aJaHUS
10 COCTaBJICHUIO
XUMHUYECKUX PEAKLUN C
y4acTHUEM HEOPraHUYECKUX
BEILIECTB, UCIIOIb3YEMBIX JJIS
UX UACHTUPUKALMY U
IPOMBIIIJIEHHBIX CIIOCOO0B
HOJIy4YEHUSI.

Paznen 4. Ctpoenue u

HccnenoBats cTpoeHue u

KonTponbnas padbora

OK 02

CBOMCTBA CBOMCTBA OPraHUYECKUX «CTpoeHue U cBOICTBa
4 OpraHUYECKUX BELIECTB OpPraHUYECKUX BEILECTB)»
BEIIECTB
4.1 Knaccudukanus, Knaccudumnupopats 1. 3agaHus Ha cOCTaBIIEHUE OK 01
CTPOCHHE U OpraHMYECKHE BELIECTBA B Ha3BaHUH OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBHUH C UX COEUHEHMI 110
OpraHUYECKUX CTpPOCHUEM TPUBUAIBHOMN WK
BEILIECTB MEXIYHAPOAHOU
CUCTEMAaTUYECKON
HOMEHKJIaType.
2. 3ajaHus Ha COCTaBJICHUE
IIOJIHBIX ¥ COKPAIEHHBIX
CTPYKTYPHBIX (OpMyJI
OpPraHUYECKUX BEILECTB
OTJENBHBIX KJIACCOB.
3. 3amauM Ha omnpezeneHue
npocreien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJS U3 DIIEMEHTHOTO
cocrana (B %).
4.2 CaolicTBa YcraHaBiIMBaTh 1. 3apanus Ha coctaBinenne | OK 01
OpraHUYeCKUX 3aBUCUMOCTh (PU3UKO- YPaBHEHUN XUMUYECKUX OK 02
COETMHEHU N XUMHUYECKHUX CBOMCTB peakuil ¢ yyacTueM

OpraHN4Y€CKUX BEIIECTB OT
CTPOCHUA MOJICKYJI

OpPraHWYECKUX BEIECTB Ha
OCHOBAHHH UX COCTaBa U
CTPOCHUS.

2. 3ajmaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaKiuii, WILTIOCTPUPYIOLIUX
XHMUYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX
pEeaKUnii U TeHETUYECKOU
CBSI3U OPTaHUYECKUX
BEIIIECTB Pa3HBIX KJIACCOB.

3. PacueTHbIe 3a1a4n 11O
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YPaBHEHUSIM PEAKLIUi C
y4aCTHEM OPTaHUYeCKUX
BEIIIECTB.

4. JlaboparopHas pabota
«[lomyuenue sTuneHa U
U3yUYCHHE €T0 CBOHCTBY.

4.3 | Oprannueckue OO6ocHOBBIBaTh 3HaUeHUE U | [IpakTukKo- OK 01
BEILIECTBA B IIPUMEHEHHUE OPraHUYECKUX | OpUeHTUpoBaHHbIe 3ananusa | OK 02
KU3ZHEJEATEIIbHOCTH BEIIECTB B OBITOBOI U 10 COCTaBJIEHUIO
YeJI0BeKa. IIPOU3BOJCTBEHHOMN XUMHUYECKUX PEAKLUH C
[TpousBoacTso u NESTEIbHOCTH YEJIOBEKA UX | yUaCTUEM OPraHUYECKUX
IPUMEHEHNE (U3NKO-XUMHYECKUMHU BEIIECTB, UCIOJb3YEMBIX JJIs
OpPraHUYeCKUX CBOWCTBaMHU UX UACHTU(PHUKALMY B OBITY
BEIIIECTB B Y IPOMBIIUIEHHOCTH.
HIPOMBIIIJICHHOCTH

5 Paznen S. UccnenoBath paBHOBecHe U | 3€llIeHUE 3a/1a4 Ha
Kunernueckue u CKOPOCTb XUMHUYECKUX OIpeziesIeHue CKOOCTH
TEPMOJIMHAMUYECKUE | pEAKLIHI peaKurii U CMEKILICHUS
3aKOHOMEPHOCTH paBHOBECHS
IPOTEKaHUS
XUMHUYECKHUX PeaKIuii

5.1 | Kunernueckue Hccnenosats BInsHNE 1. JJaboparopHas padora Ha | OK 01
3aKOHOMEPHOCTHU KOHIICHTPALIUH BBIOOP: OK 02
MPOTEKAHUS pearupyrouux BemecTB U — «Ornpenenenue
XUMHUYECKHMX PEAKIHU | TeMIepaTypbl Ha CKOPOCTh 3aBUCHUMOCTH CKOPOCTH

XUMHYECKHUX PEaKIHi peakuuu oT KOHIIEHTpaluu
pearupyromux BeIecTBy;
— «Onpenenenue
3aBUCHUMOCTH CKOPOCTH
pEAKIUHU OT TEMIIEPATYPhD».
2. IIpakTuko-
OpUEHTUPOBAHHbBIE
TEOpETUUECKHE 3a/laHus Ha
aHayn3 GaKTopoB,
BIUSIIOIIUX HA U3MEHEHHE
CKOPOCTH XUMHUYECKOU
peaxkuuu.

5.2 Tepmonunamuueckue | MccnenoBaTh BIMsHUE 1. 3agaun Ha pacyeTsl OK 01
3aKOHOMEPHOCTHU M3MEHEHUs KOHLIEHTpaluu TETIOBBIX 3P (PEKTOB OK 02
MPOTEKaHUS BEIIECTB, PEAKIUU CPEIbl U | XUMHUECKUX pPEeaKlIui u

XAMHYECKHUX PEaKIUM.

PaBHOBecHe
XUMHYECKUX PEaKIui

TEMIEPaTypbl HA CMEIICHHE
XUMHUYECKOI'0 paBHOBECHUS

OTIpeIeIICHUE TUTIA PEAKITIH
(mo termoBomy 3 dexTy:
9K30- U SHJOTEPMUUYECKHE).
2. IlpakTuko-
OpPUEHTUPOBAHHBIC 3aJaHUS
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Ha MPUMEHEHHUE MPUHLUTIA
Jle larense niis
HAXOXKJICHHUS HAPaBJICHUS
CMEIICHUS PABHOBECHS
XMMHYECKON peaKiuu 1
aHanu3 (hakTopoB,
BIIMSIOMINX HAa CMELICHUE
XMMHYECKOTO PaBHOBECHSI.
3. JIaboparopHas pabota
«M3ydyenue BIusHUA
pa3nu4HbIX (PaKTOPOB HA
CMEIICHHE XUMUYIECKOTO
pPaBHOBECHSI.

Paznen 6. lucnepcHbie
CUCTEMEI

Hccnenosath AUCIICPCHLBIC
CHUCTCMBbI

peleHue 3a7a4d Ha COCTaB
pacTBOpOB

6.1 | Jucnepcuslie cucrembl | Pa3nmuvars HCTHHHBIE 1. 3apaun Ha npurortosnenue | OK 01
U (aKTOPHI UX PacTBOpPBIL, KOJJIOUIHbIE pacTBOpOB. OK 02
YCTOWUYHBOCTH pacTBOpEHI U 2. [IpakTuko-

rpyOOIUCTIEPCHBIE CUCTEMBI | OPUEHTHPOBAHHBIC

Ha OCHOBE XUMUYECKOT0 pacyeTHble 3a7aHus Ha

HKCIEpUMEHTA JIMCTIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
IIPOM3BOJCTBEHHON
JESATEIIBHOCTH YEJIOBEKA.

6.2 | UccnenoBanue HccnenoBath pusmko- JIaGoparopHas paboTa — OK 01
CBOMCTB JUCIIEPCHBIX | XUMHUYECKHE CBOWCTBA [Ipurorosnenne pacTBOpOB;

CUCTEM pa3IMYHBIX BUIOB
JUCIIEPCHBIX CUCTEM

7 Paznen 7. HccnenoBath cBOMCTBA
KavecTBenHble OpPraHUYeCKUX U
peaxkuuu HEOPraHWYECKUX BEIIECTB C
0oOHapyXKeHUS WCTIOIb30BAaHUEM
OpraHUYECKUX U Ka4eCTBEHHBIX PEaKIIHiA
HEOPraHMYECKUX
BEIIECTB

7.1 | OGHapyxeHue HccnenoBath kauectBennble | 1. JJabopatopnas pabdora (Ha | OK 01
HEOPraHUYECKUX peakIu HEOPraHUYECKUX BBIOOD):

KaTHMOHOB U aHHOHOB

BCIICCTB

— AHaJIMTHYECKUE peaklun
katuoHoB |-VI rpynm;

— AHaJIMTHYECKUE peaklun
AQHUOHOB.

2. IIpakTuyeckue 3a1aHus Ha
COCTaBJICHUE YpAaBHEHHI
peakiuii oOHapyKeHUs
kaTtuoHoB [-VI rpynm u
AQHUOHOB, B T.Y. B
MOJIEKYJIIPHOW U HOHHOU
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bopmax.

1.2 OGHapyxeHue HccnenoBath kauecTtBeHHble | 1. JlabopaTopnas padora (Ha | OK 01
OpraHUYECKUX peaKuu OpraHuyecKux BBIOOD):
BEIIECTB OT/AEIbHBIX COETMHEHUI OTAENbHBIX — KavecTBeHHbIe peakliuy Ha
KJIACCOB C KJIaCCOB OTJIETIbHBIE KJIACChI
HCIIOJIb30BAaHUEM OpPTaHUYECKUX BEIICCTB;
Ka4eCTBEHHBIX — KauecTBeHHbIN aHaIN3
peakuuit OpPraHUYECKUX COCIUHECHUU
M0 PYHKIIMOHATBHBIM
rpymnmnam
I  IlpuknagHoit MOayJb
8 Paznen 8. OrneHuBaTh MOCIEACTBUSA 3amura Keiica (¢ yueTom
XuMmus B ObITY U OBITOBOI U Oymyuieit
MIPOU3BOJICTBEHHON MIPOU3BOJICTBEHHOM npodecCuoHaIbHOM
JEeSITEIbHOCTH NeSITeIbHOCTH YeJIOBEKa C JeSITeNIbHOCTH
YenoBeKa MO3UIUHI KOJIOTUYECKOU
0€301acCHOCTH
Xumusi B ObITY U OrneHuBaTh MOCIEACTBUSA Keiic (c yuerom Oymymieit OK 01
MIPOU3BOICTBEHHOMN OBITOBOM U po(hecCUOHATLHOM OK 02
NEITEIbHOCTU MPOU3BOACTBEHHOMN JeSTETLHOCTH) OK 04
yesloBeKa JIeSITETbHOCTH Y€JIOBEKA C Bo3MoskHbBIE TEMBbI KEHCOB: OK 07

NO3UIINH YKOJIOTHUECKOU
0e30MacHOCTH

1. [Torennenue KIMMaTa u
BBICBOOOYKICHHE T'a30BbIX
THJIPATOB CO JIHA OKEaHa.

2. Bynymue matepuansl ais
aBWa-, MalIMHO- 1
MPUOOPOCTPOCHUS.

3. HoBsle maTepuaisl s
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
pacTUTEIBHBIX MPEnapaToB
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