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1. OBLIAA XAPAKTEPHCTHUKA INPUMEPHOM PABOYEH TIPOTIPAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIITIMHBI «Xumus»

1.1 MecTo AucCHMILUINHBI B CTPYKTYype o0pa3oBarebHOi nporpammsl CITIO
OOmeoOpa3oBarenbHas JIUCHMIIMHA «XUMHS» SBISETCA  0043aTelIbHON  4acThIO

0011e00pa30BaTEIBLHOTO LUKJIa o0pa3zoBaTenbHON IIPOrpaMMbl B
cootBercTBUHM ¢ PI'OC 1o crenuanbHOCTH CPEIHEro NpodeccHoHaIbHOTo 00pazoBaHus (anee
CIIO), Bxondmed B coctaB ykpyrnHeHHOM rpymmbl crnenranibHocTed 52.00.00 «Cuenuueckue
HCKYCCTBA M JJUTEPATYPHOE TBOPUECTBO.

55.02.02 «AHuMaIUs 1 aHUMAIMOHHOE KHHOY
1.1. ean u miiaHupyemMblie pe3yJabTAThI OCBOCHHS TN CHUIIIUHBI
1.1.1. Ieau u 3aga9u TUCHUILIMHBI
®opMHUpPOBaHUE Y CTYJEHTOB XUMHYECKON COCTABISAIOIIECH €CTECTBEHHO-HAYYHOU KapTUHbI
MHpa KakK OCHOBBI MPUHATUSA PEUICHUN B >KU3HEHHBIX W MPOU3BOACTBEHHBIX CHUTYyalUAX,
OTBETCTBEHHOTO MOBEJICHUS B IPUPOHOU CPEJIE.

3agauyu AUCHMILINHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHHUsT XUMUYECKUX TPOLIECCOB U
SABIICHUH B OKpY’Kalolleld cpeae, LENOCTHOW HAydyHOW KapTUHBI MHUpPA, B3aUMOCBS3H U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMCHHUS IPOBOIUTH PacyeThl MO XUMHUYCCKMM (OpMYyJiaM H ypaBHEHHSIM
XUMHUYECKMX peakuui, IUIAaHUpOBaTb M  HUHTEPIPETUPOBATh PE3YJIbTaThl XUMHUYECKHUX
JKCIIEPUMEHTOB,

3) chopmHpOBaTh HABBIKH MPOBEICHUS XMMUYECKUX IKCIICPUMEHTABHBIX HCCIICTIOBAHUI
c coOmoneHneM mpaBuwil Oe30macHOro oOOpalleHHs C BeIeCTBAMU M JIAOOPAaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS aHAIU3UPOBATh, OIECHHBATh, MPOBEPATh HA JOCTOBEPHOCTH U
000011aTh HTHPOPMAINIO XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX HICTOYHHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATH TIOCICIACTBHS CBOCH JEATEIBHOCTH U
XUMHUYECKHX PUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOLIECCOB;

6) chopmupoBaTh TMOHMMAaHHE 3HAYUMOCTH JIOCTH)KCHMH XHUMHYECKOW HAyKH W
TEXHOJIOTHH JIJIsl pa3BUTHSI COIMATLHOM M MPOU3BOJICTBEHHOU cep.

IInanupyemMble pe3yJbTaThl 0CBOCHHA 00111€00pa30BaTeIbHON JUCHHILIMHBI B
coorBercTBUH ¢ PI'OC CIIO un Ha ocHoBe ®T'OC COO



Kopx u HaumeHoBaHue
(opmupyembIx
KOMIIEeTEeH U i

H.na}mpyeMble PE3YyAbTAThl 0OCBOCHUA TUCHUIIIMHBI

Oomme

JAucnumiimHapHbie

OK 01. Brioupats
CrocoOBI perIeHus 3a1a4
npodeccuoHaIbHON
JeSITEITBHOCTH
MPUMEHHTENLHO K
Pa3IUYHBIM KOHTEKCTaM

B yacTu TPy10BOIr0 BOCIIUTAHUS:

- TOTOBHOCTh K TpPYAy, OCO3HAaHHUE IIEHHOCTHU
MacTepcTBa, TPy 10JII00ue;
- TOTOBHOCTH K aKTUBHOM NEeSATEIbHOCTH

TEXHOJIOTMYECKOM M COLMAJbHOM HAalpaBICHHOCTH,
CIOCOOHOCTh ~ WHHUIMMPOBAaTh,  IUIAHUPOBAaTh U
CaMOCTOSITEJIHO BBIIOJIHATD TAKylO ACSITEIbHOCTD;

- HHTEpec K pa3Nu4HbIM chepaM npodeccuoHaIbHON
JESATEIIBHOCTH,

OBianenue YHHBEPCAJIbHBIMH Y4eOHBbIMH
NO03HABATEJILHBIMM el CTBUSIMU:

a' 0a3oBbIe JJOTMYeCKHe e CTBHUS:

- CaMOCTOSITEIbHO bopMyIMpoBaTh U
aKTyaJqu3upoBaTh npolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh  CYIIECTBEHHBIM  MPU3HAK  WIH
OCHOBaHMS JJIi CpPaBHEHMs, KiIacCUGUKALMU U
00001eHMS;

- ONpeAensATb  Lenu  JESATEIBHOCTH,  3a7aBaTh

napaMeprl nu KpI/ITepI/II/I HUX OJOCTUKCHUA,

- BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B
paccMaTpuBaeMBbIX ABICHUSAX;

- BHOCHTH KOPPEKTHBHI B JI€ATEIHHOCTh, OIICHUBATH
COOTBECTCTBUC pe3yanaT0B neiaaM, OILICHUBATh pI/ICKI/I
MOCJIEACTBUI IeITEILHOCTH,

- paSBI/IBaTI) KpCaTI/IBHOG MBIIIJICHUC HpI/I peHIeHI/II/I
YKU3HEHHBIX TIPO0IIeM

- 0) 6a30BBIC HCCIIEOBATEILCKHIE ICHCTBHS:

- BIAJETh HaBBIKAMH y4eOHO-HCCIEIOBATEIILCKONU U

HpO@KTHOﬁ JACATCIbHOCTH, HAaBbIKaMH pPaspClICHUA
npobiewm;
- BBISIBJIATH MMPUYIUHHO-CJICACTBCHHBIC CBA3U n

AKTYAJIM3UPOBATL 3a/1davy, BBIABHUIdTb THUIIOTC3Y €€

- BJIaJIETh CUCTEMOW XMMHUYECKUX 3HAHWM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUSA (XUMHUYECKUH 3JIEMEHT, aToM,
JJIEKTPOHHAsi 000JI0YKa atoMa, S-, P-, -3JEKTPOHHbBIC OPOUTATH
aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTD,
3JEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCIECHUS, XHMHYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEeM, YriepOoaHbIH
CKeJeT, QYHKIMOHAIbHAs TPYIINa, paJAuKall, U30MEpHsl, U30MEPHI,
TOMOJIOTUYECKUN PsAl, TOMOJIOTH, YTJIE€BOJOPObI, KUCIOPOA- U
a30TCcOJEpKAIIUE  COEIUHEHUs, OWOJIOTUYECKH  AaKTUBHBIC
BelecTBa (YIJIEBOIBI, JKHUPBI, OEIKH), MOHOMEpP, TMOJIUMED,
CTPYKTYPHOE  3B€HO, BBICOKOMOJIEKYJISIDHBIE  COEJIMHEHMUS,
KpUCTAJUIMUECKasi pelIeTKa, THIBl XUMHYECKHUX  PEaKIHi
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- U YHJIOTEPMUYECKHE,
peakuuMu  HMOHHOro  oOMeHa),  pacTBOp,  BJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAS TUCCOLUALUS, OKUCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XMMHYECKON PEAKIMU, XUMUYECKOE
paBHOBECHE), TECOPUH U 3aKOHBI (TEOpUS XUMUYECKOTO CTPOCHHUS
OpraHUYeCKUX BEILIECTB AM. byrtneposa, TEOpHUs
3JIEKTPOJIUTUYECKON JUCCOLMALINM, Iepuoandeckuil 3axkod J1.1.
MeHneneeBa, 3aKOH COXPaHEHHUS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKUIN S3BIK XUMHH, (HAKTOJIOTMUYECKHUE CBEIEHUS O
CBOMCTBAax, COCTaBE, MOJYUYCHUH W O€30MaCHOM HCIIOJIb30BAHUH
BaXHEHUIIINX HEOPTraHMYECKUX M OPTraHMYECKHX BEIIEeCTB B OBITY
U MPAKTUYECKOU JESTETbHOCTH YEJIOBEKA;

- YMETh BBIABIISTH XapaKTEpHbIE MPU3HAKK U B3aUMOCBA3b
M3YYEHHBIX TOHSTHH, MPUMEHSITh COOTBETCTBYIOIIUE TOHSITHUS
NpU ONUCAHUU CTPOEHUSI M CBONCTB HEOPraHMYECKUX U
OPTraHWYECKUX BEIIECTB M WX TMPEBpAICHUHN; BBIABISATH
B3aUMOCBA3b  XMMHMUYECKMX 3HAaHUW C  TOHATUSAMH U
MPEACTABICHUSMHU JPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

- yMEeTh HCII0b30BaTh HaWMEHOBAaHUS XUMHUYECKUX
COCMHEHUN MEXIYHAPOJHOTO COK3a TEOPETUYECKOM U
MPUKIAJHON XMMHHM M TpPUBHAJIbHBbIC Ha3BaHUs BAKHEMILHX




pelIeHUs, HAXOAUTh APTYMEHTHI I J0Ka3aTeIbCTBA
CBOMX YTBEPXJACHUMN, 3a]1aBaTh apaMeTpPbl U KPUTEPUHU
peLIeHus;

- AQHWIM3UPOBATh IIOJYYEHHBIE B XOJE PELICHMS
3alayd  pe3yJIbTaTbl, KPUTHUYECKU OLIEHHBaTh MX
JIOCTOBEPHOCTh, IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

- YMETb IEPEHOCUTHh 3HAHHS B IIO3HABATEJIbHYI U
IIPAKTUYECKYIO 00JIaCTH KUZHEAEATEIIHOCTH;

- yMeTb MHTETPUPOBATh 3HAHUSA W3  Pa3HBIX
MpEeAMETHBIX 00JIacTeH;
- BBIIBWTarTh HOBBIE WJIEH, mpejjiaraTh

OPUTMHAJIBHBIE MIOXO0/IbI U PELICHUS;
- CIIOCOOHOCTb MX UCIOJIb30BAaHUS B 1I03HABATEIbHON
Y COLIMAJIIBHOW ITPAKTHUKE

BEIIECTB (ITHIJICH, alleTUJICH, TIHIEpHH, HeHo, GopmManbaerus,
YKCYCHasl KHUCJIOTa, TJIMIMH, YrapHbIM ras, yIJIEKUCIbIA ras,
aMMMaK, TalleHas U3BeCTb, HeraleHasi U3BeCTh, IUThEeBast CoJa U
IpyruX),  COCTaBJATH  (OpPMyNIBI ~ HEOPraHMYECKHX U
OpPraHUYECKUX BEILECTB, YPAaBHEHHsS XUMHUYECKUX pEaKIHi,
OOBSICHATH WX CMBICT; TOATBEPKIATh XapaKTEPHbIE XUMUYECKHE
CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHU 3KCHEPUMEHTAMU U
3alMCSIMU YPABHEHUN XUMUYECKUX PEAKLIHIA;

- yMETb  YCTAHABJIMBAaTh  IPUHAUIEKHOCTb  M3YYEHHBIX
HEOPraHMYeCKUX U OPraHMYECKHUX BEIECTB K OIpe/eIEHHbIM
KJIaccaM U IpyIIlaM COEIMHEHUH, XapaKTepu30BaTh UX COCTaB U
Ba)XHEHIIINE CBOMCTBA; ONpEAENATh BUABI XMMHUYECKHUX CBS3EH
(KoBaJIeHTHAsl, MOHHAs, METAJUIMYEcKas, BOJOPOJHAs), THUIIBI
KPUCTANIMYECKUX ~ PEIIeTOK  BEIeCTB; KJIacCU(UIMPOBATH
XUMHUYECKHUE PEAKIINHY;

- chopMHpOBATh NPEACTABICHUSA: O MaTepUaIbHOM €JUHCTBE
MUPA, 3aKOHOMEPHOCTSIX U I103HABAEMOCTH SIBIIEHUN TPUPOJIBI; O
MecTe U 3HAaYCHMM XUMHM B CHUCTEME €CTECTBEHHBIX HAyK U €€
poiu B 00€CleueHUH YCTOMUMBOIO pa3BUTHUSl YEJIOBEUECTBA: B
peleHny IpodeM KOJIOTHUECKOM, SHEPTreTUUECKOM U MUILEBOH
0€30MacHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JAaHMM HOBBIX
MaTepHajgoB, HOBBIX HCTOYHHKOB SHEPrHMM, B O0eCleYeHUU
palMOHAIBHOTO  MPUPOAOIOJIB30BAHUS, B  (OPMHUPOBAHUU
MHUPOBO33PEHUSI M O0OlIed KyJIbTyphl 4YeJIOBEKa, a Takke
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3/I0pPOBBIO
U IIPUPOIHOMU Cpee;

- BIAJETh CUCTEMOM XMMHYECKUX 3HAHHI, KOTOpas BKIHOYAET:
OCHOBOIIOJIATAIONIME TMOHATHUSA (JONOJHUTENBHO K CHUCTEME
MOHATHM  0a30BOr0  YpPOBHSI) - U30TOIbI, OCHOBHOE U
BO30YX/IEHHOE COCTOSHHE aTroMma, TUOpuAM3alus aTOMHBIX
opOutaneii, xumudeckas cBs3b ("P " wm "', kpaTHbBIE CBs3M),
MOJISIpHAsi KOHIEHTpalus, CTPYKTypHas ¢opmyna, H30Mepus
(cTpykTypHasi, reoMerpuyeckas (LHC-TPaHC-U30MEpUs), THUIIBI
XMMHUYECKHX peakiuii (roMo- M TreTeporeHHble, OOpaTHUMbIE U
HeoOpaTHMble), PacTBOPHl (MCTUHHBIE, TUCIEPCHBIE CUCTEMBI),




KPUCTAJUIOTUAPATHI,  CTENEHb  JUCCOLMALNU,  AJIEKTPOJIU3,
KPEKUHT, pU(OPMHUHT); TEOpPUHM U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIeXKAlUe B OCHOBE MOHUMAHUS
NPUYMHHOCTY M CHUCTEMHOCTH  XUMHUYECKMX  SBJICHUH,
COBPEMEHHbIE INPEACTABICHUS O CTPOCHHMU BEIECTBA Ha
aTOMHOM, MOJIEKYJISIPHOM U HAaJMOJIEKYJIIPHOM YPOBHSIX;
OpPEACTAaBICHU O  MEXAaHM3Max  XUMHUYECKUX  PEaKIHi,
TEPMOAMHAMMYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
MIPOTEKAHUA, O XHUMHUYECKOM PpABHOBECHM, JIUCIEPCHBIX
cucremMax, (hakTOJIOTMYECKHE CBEACHUS O CBOMCTBaX, COCTaBe,
MONMyYeHUH W  OE30MaCHOM  HCIIOJIb30BAaHMHM  BAXKHEHUIIMX
HEOPraHMYeCKUX M OpPraHWYEeCKMX BelleCTB B ObITYy U
IPAKTUYECKOM JESITEIbHOCTH YeJlOBEKa; OOLIMX Hay4HbIX
OPUHIMUIAX ~ XUMMYECKOIO  IMPOM3BOJACTBA (Ha  mpumepe
IPOU3BOJACTBA  CEPHOM  KHUCIOTBHI, aMMHaKa, METAHOJA,
nepepaboTku HePTH);

- YMeThb TPOBOJAUTH PacyeTbl MO XUMHUYECKUM (opmynam u
YPaBHEHMSM  XMMHMYECKMX pPEaKUUHd C  HCIOJb30BaHUEM
¢u3nYecKux BeMMYMH (Maccel, OO0ObEMa Tra30B, KOJIMYECTBA
BEILIECTBA), XapaKTEpU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOM
CTOPOHBI: pacueThl MO HAXOXKIEHUI0 XUMHUYECKOH (QOpMYJIbI
BEILIECTBA; pacyeThl Macchl (0O0beMa, KOJMYECTBAa BEIECTBA)
MPOJYKTa peaklUu, €Cld OJTHO M3 MCXOJHBIX BEIIECTB JIaHO B
BUJIE PacTBOpPA C ONPENEIEHHON MacCOBOM 10JIEN pAaCTBOPEHHOTO
BELIECTBA WJIM J1aHO B H30bITKE (MMEET NPUMECH); PacyueThl
MaccoBOW HJIM OOBEMHON [0JM BbIXOJA MPOJIYKTAa pPEaKLUU;
pacyeTsl TerioBoro 3dQexra peakiuii, 00bEMHBIX OTHOIICHUM
ra3os;

- yMeThb BBIABIATh XapaKTepHble NpPHU3HAKM U B3aWMOCBS3b
U3Y4YEHHBIX TOHATUH, NMPUMEHATh COOTBETCTBYIOILNE IMOHSITHS
P ONUCAHUU CTPOEHUS U CBOICTB HEOPraHWYECKUX H
OPraHMYECKHUX BEIIECTB W UX MPEBPALLEHUI; BBISIBIATH
B3aMMOCBSI3b ~ XMMHYECKUX 3HAaHUH €  TOHATHSIMH |
MPEICTaBICHUAMHU JAPYTHX MPEAMETOB it 00jiee OCO3HaHHOTO
MIOHUMAaHMsI U OOBSICHEHHSI CYIIHOCTH MaTepHaJbHOTO €TMHCTBA
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MHpPa; MCIOJIb30BaTh CHCTEMHBIC XWMUYECKHE 3HAHUA Ui
OOBSICHEHUS! ¥ TNPOTHO3UPOBAHMS  SBICHUH, HMMEIOIINX
€CTECTBCHHOHAYUYHYIO IIPUPOLY;

- yMeTb HCIIOJIb30BaTh HaVMEHOBAaHUSA XUMHUYECKHUX
COCTUHEHUN

- MEXIYHapOJHOI0 COK3a TEOPETUYECKOM M MPHUKIATHON
XMMMM M TPUBUAJIBHBIC HA3BaHUS BEIIECTB, OTHOCAIIMXCSA K
W3yYEHHBIM  KJaccaM OpraHMYEeCKUX U  HEOPraHWYECKUX
COCIMHEHUM; MWCIOJIb30BATh XUMHUUYECKYI0 CHMBOJIUKY JUIS
cocTaBJieHUs (HOPMYJI HEOPIraHUYECKUX BEIIECTB, MOJIEKYJIIPHBIX
U CTPYKTYPHBIX (pa3BEpPHYTBIX, COKPAIIEHHBIX U CKEJIETHBIX)
(dbopMyn OpraHMYECKMX BEILIECTB; COCTABIATh YpPaBHEHUS
XUMUYECKHX  pEaklUMid W packpblBaTb MX  CYIIHOCTB:
OKHUCJINTEJIbHO- BOCCTAHOBUTENBHBIX PEAKLIHUH IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOIO OajlaHCa 3TUX PEaKIUil; peakuui
MOHHOro OOMEHa IIyTeM COCTaBICHHMS UX MOJHBIX U
COKpAILlCHHBIX HOHHBIX YPAaBHECHMI;

- peakuuil TUApOJIM3a, PeakUuil KOoMIUIeKcooOpa3zoBaHUs (Ha
npuUMepe  TUAPOKCOKOMILJIEKCOB  LIMHKA U aJlOMHUHHUS);
HOJATBEP)KJaTh XapaKTEPHbIE XMMHMUYECKHE CBOMICTBA BEILECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH M 3alUCSAMH yYpaBHEHUI
XUMUYECKUX PEAKLUN;

- yMeThb KJIacCU(pUIMPOBATh HEOPraHUYECKHE U OpraHUYecKHe
BEIIECTBA U XMMHUYECKHUE pPeaKIUH, CaMOCTOSATENIHO BbIOMPATH
OCHOBaHUSI U KpUTEpUM IS KIACCU(PUKALUU H3YydaeMbIX
XMMHUYECKHX O00BEKTOB; XapaKT€pPH30BaTh COCTAB U BaXKHEHIINE
CBOMCTBA BELIECTB, IPUHAIICKAIIMX K ONPEIEICHHBIM Klaccam
U TpynmaM CO€AMHEHUH (MpOoCThle BEIIeCTBA, OKCHUJIBI,
TUIPOKCHU/IBI, COJIU; YTJIEBOJIOPO/bI, IPOCThIE 3(UPHI, CIUPTHI,
(eHoJIbI, anbAeTHbl, KETOHbI, KapOOHOBBIE KHUCIOTHI, CIIOKHBIE
3¢upBl, KHUPBI, YIIEBOJbI, AMHUHBI, AMUHOKUCIOTHI, OENKH);
IIPUMEHATh 3HAHUSA O COCTaB€ M CBOMCTBAaX BELIECTB IS
JKCIEPUMEHTAIBHOM  IPOBEPKHM  THIIOTE3  OTHOCHUTENIBHO
3aKOHOMEPHOCTEH  IPOTEKAHUS XUMHMUYECKUX pPEakUud U
IIPOTHO3UPOBAHHUSI BO3MOKHOCTEN UX OCYIIECTBICHUS;




- yMeThb MOATBEPXKIAaThb HAa KOHKPETHBIX MpHUMepax XapakTep
3aBUCHUMOCTH  PEAaKLMOHHOW  CIOCOOHOCTHM  OpPraHUYECKUX
COCIMHEHHUH OT KPaTHOCTH M TUIa KoBajieHTHOH cBsizu ("CY" u
""), B3aMMHOT0 BJIMSIHHS aTOMOB U IPYII aTOMOB B MOJIEKYJax; a
TaKk)Ke€ OT OCOOCHHOCTEH peanu3alu Pa3IMYHbIX MEXaHH3MOB
MIPOTEKaHUs PEaKILIN;

- yMeTh XapaKTepu30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM M BO30Y>KJI€HHOM COCTOSIHUM) U MOHOB XMMHYECKUX
sanemeHToB 1 - 4 mnepuonoB Ilepuommyeckoit cucremsr JI.U.
MenzeneeBa 1 UX BaJIEHTHBIE BO3MOKHOCTH, UCTIOb3YsI TOHITHS
"s", "p", "d-anekTpoHHbIC" OpOUTANN, SHEPTETUUECKHE YPOBHHU;
OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHsSI CBOMCTB XHMHUYECKHX
JJIEMEHTOB U O0Opa3yeMbIX MMHU COEIMHEHUH IO MepuojaMm U
rpynmnam.

OK 02. Mcnonb3oBath
COBpPEMEHHBIE CPEJCTBA
TIOMCKa, aHaJTN3a U
MHTEpIpETAIN
WHpOpPMALIUH U
WHPOPMAaIMOHHBIE
TEXHOJIOTUH JIJISI
BBITTOJIHEHHS 33124
npodecCuoHaIbHON
JEATeTLHOCTH

B 06sacTH IEHHOCTH HAYYHOTO MO3HAHHUS:

- c(hOpMHUPOBAHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAyKH U 0OIIIECTBEHHOM MPaKTHKH, OCHOBAHHOTO Ha
JIMAJIore KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO
MECTa B IIOJIUKYJIbTYPHOM MHUPE;

- COBEPINIEHCTBOBAHUE SI3bIKOBOM M YHTATEIbCKOM
KYJIbTYPBI KaK CpEJICTBa B3aUMOJEHCTBUS MEXY JIIOJbMHU U
IMO3HAHUA MHPA,

- OCO3HAHHE IEHHOCTH HAYYHOH e TeIbHOCTH,
TOTOBHOCTb OCYIIECTBIIATh IPOECKTHYIO U
HCCICA0BATCILCKYIO ACATCIIbHOCTh MHAUBUAYAJIBHO U B
rpyIe;

ORnajicHUE YHUBEPCATbHBIMU YUEOHBIMU
IIO3HaBaTCJIbHbBIMU I[eflCTBHHMHI

B) paboTta c HHpOpPMAaIHEH:

- BJIJICTh HAaBBIKAMH TTOJTy4eHUs HHQOpMaLK U3
MCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEIIEHO
OCYIIECTBIISITh TIOMCK, aHAIM3, CHCTEMATHU3AIHI0 1
UHTEPIPETAIHI0 MHPOPMAIIMU Pa3TMYHBIX BHIOB H (POpPM
NPE/ICTABIICHHS;

- CO3JIaBaTh TEKCThI B PA3IIUUHBIX (hopMmarax ¢
YYeTOM Ha3HauyeHUsi HH)OPMAIIMH U IIeTICBOH ayIMTOPHH,

- YMETh IJIAHUPOBATH U BBIOJIHATh XUMHUYECKHHA SKCTIEPUMEHT
(npeBpallieHus] OpraHUYECKHUX BEIEeCTB IPU HarpeBaHUH, MOIyYEeHHE
STUJICHA ¥ U3YYEHHE ero CBOWCTB, KAUECTBEHHbIC PEAKLIUH Ha
QJIBJETU/IBI, KpaxMaJl, YKCYCHYIO KHCIIOTY; ACHATypaLusl OeIKOB IIpH
HarpeBaHUH, [IBETHBIC PEaKIy OEIKOB; MPOBOJAUThH PEAKIIMH HOHHOTO
oOMeHa, ONpe/IeNsITh CPely BOAHBIX PACTBOPOB, KAUECTBEHHBIE
peaxkuuu Ha cyibdar-, KapOOHAT- ¥ XJIOPU/I- AHUOHBI, HA KATHOH
aMMOHHUS; pelaTh SKCIIEpUMEHTaNbHbIE 3a/1a4H 10 TeMaM "Metasuibr"
u "HemeTanmisl") B COOTBETCTBUY C MPaBHJIaMU TEXHUKH
0e30macHOCTH MU 00PAILEHUH C BEIIECTBAMH U JIAOOPATOPHBIM
000pYyIOBaHUEM; TIPEICTABIATH PE3YIBTATHl XUMHUYECKOTO
JKCIEpUMEHTA B ()OpMe 3alliCH YPaBHEHUH COOTBETCTBYIOIINX
peaknuii 1 GOpMYITHPOBATH BEIBOJIBI HA OCHOBE 3THX PE3YJIHTATOB;

- YMETh aHaJIU3UPOBATh XUMUYECKYIO HH(OpPMALHIO,
MOJTy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CPEJICTB MacCOBOM
uHopMaIuu, cetb IHTEpHET U IpyTHe);

- BJIa/IETh OCHOBHBIMU METO/IaMU HayYHOI'O ITO3HAHHUS BEIECTB
1 XUMHYECKHX SIBIICHUH (HAOM0eHNe, U3MEpEeHHe, SKCIICPUMEHT,
MOJICTMPOBAHUE);

- YMETh NPOBOAUTE pacueThl 0 XMMUYECKUM (popMynam u
YPaBHEHUSIM XUMHYECKHUX PEAKIHH C UCTIOJIb30BaHUEM (PU3HIECKUX
BEJIMYWH, XapaKTEPU3YIOIINX BEUIECTBA C KOIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHBIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA;




BBIOMpAs ONTUMATBHYIO (POpMY NIPEACTABICHUS U
BU3YaJIU3AIINN;

- OLICHUBATH JIOCTOBEPHOCTD, JISTHTHMHOCTh
WHOPMAITUH, €€ COOTBETCTBHE MPABOBBIM U MOPATHEHO-
STHYECKUM HOPMaM;

- WCTIONB30BaTh CPeACTBa MHOOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3allMOHHBIX
3a7a4 ¢ coOMoAeHIEM TPeOOBaHUI SPrOHOMHUKH, TEXHUKH
0e301macHOCTH, TUTHEHBI, pecypcocOepeskeHus, MPaBOBBIX U
ATHYCCKUX HOPM, HOPM HH(POPMAITMOHHON 0€301TaCHOCTH;
- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aILIUTHI
nHpopMaIuu, HHOPMAITMOHHOW OE30MTaCHOCTH JIMYHOCTH;

HCIIONIF30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS IJIS1 PUHITHS
pelICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSAX, CBSI3aHHBIX C
BEIECTBAMH U UX IPUMEHEHHEM - YMETH CaMOCTOSITEIIEHO
IDIAHUPOBATH Y IPOBOIUTH XUMHYECKUAN IKCTIEPUMEHT (TIOTyUYeHHE U
W3YYCHUE CBOWCTB HEOPTaHUYECKHUX M OPTraHHMUYSCKUX BEIICCTB,
KaueCTBCHHBIC PEaKIIUHU YIIICBOIOPOIOB Pa3IUYHbIX KIaCCOB U
KHCIIOPOJICOMIEPKAIIUX OPTaHIMYECKUX BEIECTB, PeIICHHIE
JKCIIEPUMEHTAIBHBIX 33J1a4 10 PACIIO3HABAHUIO HEOPTaHUYECKUX H
OpPTraHUYECKHUX BEILECTB) C COOMIOACHUEM MTPaBUII OE30MacHOTO
oOpariieHus ¢ BemecTBaMy U TaO0OPaTOpPHBIM 000pyAOBaHHEM,
(hopMyHpoOBaTh IeNN MCCIIeI0OBAHMS, IPEIOCTABIISATE B PA3IHIHON
(hopMe pe3yIbTaThl IKCIICPUMEHTA, aHATM3UPOBATh U OLICHUBAThH MX
JIOCTOBEPHOCTB;

- YMETh OCYIIECTBISATH IeTICHAPABICHHBIH MOMCK XUMHUIECKOH
MH(QOPMaINH B pa3IMYHBIX HICTOUYHUKAX (Hay4YHAas U yueOHO "HaydHast
JUTEepaTypa, CpeACTBA MacCOBOM MH(OpMaIuH, ceTh HTepHET 1
IPyTHE), KPUTHIECKH aHAIM3UPOBATh XUMUYECKY0 HH(OPMAITHIO,
riepepabaThIBaTh €€ M UCIOIB30BaTh B COOTBETCTBUH C TIOCTABICHHOMN
y4eOHOM 3a1auei;

- BJIAJIETh CUCTEMOM 3HAHUM O METOJaX HAYYHOTO IMO3HAHUSA
SIBIIGHUH TIPUPOJIBI, HCTIONB3YEMBIX B €CTECTBEHHBIX HayKax H
YMCHHSIMH TTPUMEHSATh 3TH 3HAHUS MPU IKCIICPUMEHTATHLHOM
WCCJICJIOBAHNH BEIIECTB U JIUISl OObSICHEHUS XUMUYECKUX SIBIICHUM,
AMEIOIINX MECTO B IPUPOJIE TPAKTHUECKON JeATEIFHOCTH YeI0BeKa U
B ITIOBCEIHEBHOM >KU3HH;

OK 04. DddexTrBHO
B3aMMO/ICHCTBOBATh
paboTaTh B KOJUIEKTHBE
KOMaH/1e

- TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIILHOCTH H
CaMOOMPEEICHUIO;
-OBJIa/ICHUE HaBBIKAMHU YUeOHO-HUCCIIeIOBATEIBCKOM,
MPOEKTHOM U COLUANIBHON JIEATEIIbHOCTH;
OBnanenue YHUBEPCATHHBIMU

KOMMYHUKATUBHBIMU
JNECUCTBUSIMHU:
0) coBMeCTHAS IeATEIHHOCTD:
- [IOHUMATh U UCHOJb30BATh IPEUMYILIECTBA
KOMAaH/IHOHM M WHIWBHyaTbHON pabOTHI,
- MIPUHUMATH TIEJIH COBMECTHOU NIEATEITLHOCTH,
OpPraHU30BHIBATh U KOOPJUHUPOBATH JEUCTBUA IO €€
JIOCTH>KEHHIO: COCTABJISATh IUIAH NEUCTBUM, pacTIpeaeiiaTh

-YMETh IJITAHUPOBATH U BBIMOIHATH XUMUYECKHUI SKCIIEPUMEHT
(mpeBpareHst OpraHUYeCcKUX BEIIECTB [P HarPEBaHHH, ITOJIyUYCHHE
STUJICHA ¥ U3YYEHHE €r0 CBOWCTB, KAUYECTBEHHbIE PEAKLIUU Ha
QIIBJICTHJIBI, KpaxMaJl, YKCYCHYIO KHCJIOTY; JA€HATypalys OEIKOB MpH
HarpeBaHUH, [[BETHBIC PEaKIy OEJIKOB; MPOBOJUThH PEAKIIMH HOHHOTO
o0MeHa, OIpeAeNATh Cpely BOAHBIX PaCTBOPOB, KAUECTBEHHBIE
peaknuu Ha cyibdar-, kKapOOHAT- ¥ XJIOPU/I- AHUOHBI, HA KATHOH
aMMOHHUS; pemaTh SKCIIEPUMEHTANbHbIE 3a/1a4H 110 TeMaM "MeTtasbr"
u "Hemerannsl") B COOTBETCTBHUHM C NIPaBUIaMU TEXHUKU
0e301acHOCTH MPH 00PAIIEeHUH C BEIIECTBAMH U JIAOOPATOPHBIM
00opynoBaHNEM; MTPENICTABIATH PE3YIbTATHI XUMHUECKOTO
JKCIEpUMEHTA B ()OpMe 3aIlCH YPaBHEHUH COOTBETCTBYIOIINX
peaxkuii 1 GOpMYIHPOBAThH BHIBOJBI HA OCHOBE 3TUX PE3YJIBTATOB;
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POJIH ¢ YyYeTOM MHEHHM YIACTHHKOB O0CYKIaTh
pe3yNbTaThl COBMECTHOM Pa0OOTHI,

- KOOPJMHHUPOBATH U BBIIIOIHATE padOTy B YCIIOBHUSIX
pealbHOT0, BUPTYAIBHOTO 1 KOMOMHHPOBAHHOT O
B3aUMOJICUCTBHUS;

- OCYIIECCTBJIATH MO3UTUBHOE CTPATETUIECCKOS
MOBEICHUE B PA3TIMYHBIX CUTYAIHIX, POSBISATH
TBOPYECTBO U BOOOPaKEHUE, ObITh HHUIIHATUBHBIM
OBnajieHue YHUBEPCATbHBIMH PETYISTUBHBIMH
JICUCTBUSAMU:

T) IpUHSTHE ce0s U APYTHX JIFOICH:

- MPUHUMATh MOTUBBI U aPTYMEHTBI APYTUX JIFOCH
TIPH aHAK3E PEe3yJIHTATOB ACSITEIHLHOCTH;

- MPU3HABATh CBOE MPABO U MPABO APYTHX JIOIEH Ha
OIIHOKH;

- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MHP C TTO3UIUU
JIPYTOro YeJoBeKa

-yMETh CAaMOCTOSITEIBHO ITAHUPOBATH M MTPOBOUTH XUMHUECKHUHA
9KCIICPUMEHT (MOTYUICHUE U U3YUCHUE CBOWCTB HEOPTAHHUECKUX H
OpPraHUYECKUX BEIIECTB, KAUSCTBEHHBIE PEaKIHU YTIIEBOIOPOIOB
Pa3IMYHBIX KJIACCOB U KHCIOPOJICOJCPIKANIMX OPTraHUICCKUX
BEIIIECTB, PEHICHHUE SKCIIEPUMEHTAIBHBIX 33/1a4 TI0 PacO3HABAHUIO
HEOPTaHMYECKUX M OPTaHHUYCCKHUX BEIIECTB) C COOJTIOCHHUEM TIPABHIT
0e30macHOro 00paIIeHNUs ¢ BEIIECTBAMH U JIA00PATOPHBIM
o0opynoBaHueM, (hOPMYJIMPOBATH 1SN UCCICIOBAHMUS,
MPEIOCTABIIATE B PA3TUUHON GOpME pe3yabTaThl IKCIIEPUMEHTA,
aHAJTM3UPOBATH U OIICHUBATH MX JIOCTOBEPHOCT;

OK 07. ConenicTBoBaTh
COXpaHCHUIO
OKpY>Karollen cpelibl,
pecypcocOepekeHuto,
MPUMEHSTH 3HAaHHUS 00
W3MEHEHUH KIIMMara,
MPUHLUITEI OEPEXITUBOTO
MIPOU3BOJCTBA,

3G PEKTHBHO
JIEUCTBOBATH B
Ype3BhIYAHBIX
CUTYyaIusX

B o6macTi 3K0IOrHYecKoro BOCIIUTAHUS:

- c(hOpPMHUPOBAHHOCTh KOJIOTHUECKOHN KYJIbTYPBI,
MMOHWMAaHHUE BIHSHUS CONUATBHO-YKOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATILHOM Cpelbl,
0CO3HaHMUE III00ATBHOTO XapaKTepa SKOJOTHYECKHX
pooJieM;

- TJIAHUPOBAHUE U OCYIIECTBIICHUE JIEHCTBHI B
OKpY’KaroIel cpezie Ha OCHOBE 3HAHUS IIellel YCTOMYMBOTO
Pa3BUTHS YEJIOBEUECTBA;

aKTHBHOE HEPHUITHE ACUCTBUH, MPUHOCSIINX BPE
OKpYKaroIei cpeae;

- yMEHHUE TIPOTHO3UPOBATH HEOIArOMPUATHEIE
9KOJIOTUYECKUE TTOCIICIICTBUS IPEANPUHUMAEMBIX
JIEUCTBUIA, IPENOTBPAILATD UX;

- pacIIUpPEeHNE OTIBITA JESTEIHHOCTH IKOJIOTHIECKON
HaIpPaBJICHHOCTH;

- OBIIAJICHHE HABBIKAMH YIESOHO-HCCIIEI0BATENHCKOM,
MPOEKTHOM U COLIMANILHOM ESITENbHOCTH;

- c(hopMHPOBATH MIPEACTABICHUS: O XUMUYECKOI
COCTABJISIFOLIECH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIA XUMHUH B
[TO3HAHUM ABJICHUH NPUPOBI, B HOPMUPOBAHUH MBILUICHHUS U
KYJIbTYpPBl INYHOCTH, €€ (PYHKIIMOHAJIBHOM IPaMOTHOCTH,
HGO6XOI[I/IMOI\/'I AT pCHICHUS ITPAKTUYCCKUX 3a4a4 U 3KOJIOTHYCCKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U IPUPOHOM cperie;
- YMETb COOJII0AATh MPaBHiIa HKOJIOTHYECKH LEIeCO00Pa3HOro
MOBEJCHUS B OBITY U TPYJOBOW AEATEIILHOCTH B LEIISX COXPAHEHUS
CBOETO 3/I0POBbsI U OKPYIKAOIIEH TPUPOJHON CPENIB; YUUTHIBATh
OITACHOCTH BO3JIEVICTBHSA Ha KUBBIE OPraHU3MBbI ONIPEIEIICHHBIX
BEIIECTB, TOHUMAasl CMBICH [TOKA3aTels IPeIeNbHON TOMyCTUMON
KOHIICHTpAaIUU,

= YMETH IIPOTrHO3UPOBATH, AHAJIM3UPOBATH U OLICHHUBATDH C
MO3ULINHI SKOJIOTHUECKON 0€30I1aCHOCTH MTOCIEACTBHS OBITOBON U
IIPOU3BOJICTBEHHOMN JEATEIBHOCTH YEJIOBEKA, CBA3aHHOU C
repepaboTKOM BEIIECTB; MCIIOIL30BATh MTOJIYICHHBIC 3HAHUS TSI
MPUHATHSA TPAMOTHBIX PELICHUH Npo0IeM B CUTYalUsIX, CBI3aHHBIX C
XHUMUCH;

- YMETb OCO3HAaBaTh ONACHOCTh BO3ACHCTBUS Ha )KUBBIE
OpraHU3MBbl ONPE/EIICHHBIX BEIECTB, IOHUMAas CMBICII II0Ka3aTels
NIpeieabHON TOMYCTUMON KOHIIEHTPALMH, U MTOSICHSITH Ha MPUMeEpPax
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CITOCOOBI YMEHBITICHUS U TIPEOTBPAIICHUS UX BPESIHOTO BO3ACHCTBUS
Ha OpraHu3M YeJIOBEKa.

I[IK 3.2. MopenupoBaTh
XYJI0’)KECTBECHHO-
KOJIOPUCTHYECKOE
peueHue
AHUMAIIOHHOTO MPOCKTa
Ha OCHOBE peepeHCOB.

YMETh aHATM3UPOBATh XUMHYCCKYIO HH()OPMAITUIO, TIOTYYaeMYIO 13
Pa3HBIX HCTOYHUKOB (CPEICTB MAaCCOBOW MH(DOPMAITHH, CETh
WuTepHeT u npyrue);

BJIQICTh CUCTEMOIN XUMHYCCKUX 3HAHMI, KOTOPAst BKIIIOYACT:
OCHOBOTIOJIATAOIIIE TOHATHS (JIOTIOJIHUTEIBHO K CUCTEME MTOHSATHUIH
0a30BOTO YPOBHSA)
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2. CTpyKTypa H cojiep:KaHue 0011e00pa3oBaTeJbHOM TUCHUATTHHBI « XHMHS

2.1. OO06beM AUCUMILIMHBI U BUABI YUeOHOIi paboThl

Buj yueOHoi1 padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbI JHCHUTINHBI 78
B T.4.

OcHOBHOE coepxaHue 78
B T. 4.

TEOpETUIEeCKOe 00ydeHne 32
[IPAKTUYECKHUE 3aHSITUS 46
B T.4Y. KOHTPOJIbHBIE PaOOTHI

mabopaTOpHBIE 3aHATUS

[IpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 4
MPUKJIATHOT0 MOIYJIA)

B T. U.:

TeopeTudecKoe o0ydeHue 4
[IPAKTUYECKHUE 3aHITHS

mabopaTOpPHBIE 3aHATHS

IMpomexxyTounas arrectanus (1uddepeHHPOBAHHBII 3a4€T) 2
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2.2.

TemaTnuyeckuii JIaH U coaep:xanue fucuumnasl XUMUA

HaumeHoBaHue Conep:xaHue yueOHOro MaTepuasa (0CHOBHOe 1 NMPodecCHOHAIBLHO-0PUEHTHPOBAHHOE), JIA0OPaTOPHbIE U Oo0bem dopmupyemble
Pa3eyioB H TeM NPaKTHYeCKUe 3aHATHS, TPUKIATHON MOIYJIb 4acoB KOMIIeTEeHIINH
1 2 2 4
Beenenne HayuHnble MeTOIBI MO3HAHHUS BelECTB U XUMHYECKHUX ABJIeHUIl. 3HaUeHHe XUMHHU NP 0CBOEHHHU Npodeccuii 1
BxoaHo# KOHTPOJIb 32 KYpC OCHOBHOM LIKOJIbI 1
OcHOBHOe coiepKaHue
Paznen 1. OcHOBBI CTPOEHUSA BelllecTBa 4
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenne aToMOB  ITegpernueckoe 06yuenue 2
XUMHNUYCCKHUX
S JICMEHTOR I CoBpeMeHHast MOJIENTb CTPOCHUS aTOMa. DJIEKTPOHHAS KOHPUTryparus aroMa. Kiaccudukamnust XMMIYECKUX HIIEMEHTOB
PHPOIA XAMHUECKO (s-, p-, d-a;memenThI). BasieHTHBIC 3JIEKTPOHBI. BaleHTHOCTD. DICKTPOHHAS TPUPOIa XUMHUCCKOM CBSI3H. §
RS DJICKTPOOTPHUIIATEIBHOCTh. KOBaNIeHTHAs CBSI3b, €€ PA3HOBUHOCTH M MEXaHU3MbI 00pa30BaHus (OOMEHHBIHN U
TOHOPHO-aKIEeNTOpHBIN). loHHast cBA3b. MeTainueckas cBsi3b. BonopoaHas cBs3b. MexMoneKyIsipHbIe 2
B3aUMOJICHCTBUSL.
M30TOIIBI, OCHOBHOE U BO30YKJICHHOE COCTOSIHME aTOMa, TMOPUAM3AIIMs AaTOMHBIX OpOUTAJICH.
I[IpaxkTHyeckoe 3ausTue Nel Pelnnenne npakTH4ecKuX 3a1aHUI HA COCTABJIEHUE YJIEKTPOHHO-TPauUeCKNX 2
(opmy. 31ementoB 1-4 nepuoaos.
Permenre mpakTHUECKUX 33JaHUI HA COCTABJICHUE JIEKTPOHHO-TpadUIecKuX POpMYIT IEeMEHTOB 1-4 meprnoos.
Penienue 3a1anuii Ha UCIIOJIB30BAHME XUMUYECKOW CUMBOJIMKYA U HA3BAHUI COEIMHEHUN 110 HOMEHKIIATYpe
MCXKIYHApOJIHOr0o COro3a TeOpeTH‘IeCKOﬁ u HpHKHa):[HOP'I XUMHUHU U TPUBUATIBHBIX Ha3BaHUU JUJIA COCTaBJICHUS 2
XUMHYECKUX (POPMYIT TBYXaTOMHBIX COSAMHEHUH (OKCHIOB, CYIb(QHIOB, THAPUIOB H T.I1.) ¥ IPYTHX HEOPTaHUIECKHUX
COETMHEHUM OTAEJbHBIX KJIACCOB.
Tema 1.2. OcHOBHOe coiep:kaHne 2 OK 01
[lepuoanyeckuii TeopeTudeckoe o0yuenune OK 02
3aKOH U Ta0IMIa —
JL.U. Menneneera [Tepuoanueckas cucrema xumuueckux aneMeHToB [I.1. Menneneea. @uznueckuii cMpica [lepuoanieckoro 3akoHa
J1.11. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XMMUYECKUX DIIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U
CJIOKHBIX BEILIECTB B COOTBETCTBUHU C MOJIOKEHUEM XUMHUYECKOT0 AeMeHTa B [lepuoanueckoii cucteme. 2

MupoBo33peHuecKkoe U HayuyHoe 3HaueHue llepuoanueckoro 3akona .M. Menaeneesa. IIpornossr JI.11. MeHnneneena.
OTKpBITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB.
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IIpakTnyeckoe 3ansaTue Ne2 PenieHue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA
XapaKTepU3alU0 XUMUUECKUX JIEMEHTOB «MeTauindyeckue / HeMeTaJulIMuecKue CBOMCTRa,
DJIIEKTPOOTPULATENIBHOCTD U CPOJCTBO K DJIEKTPOHY XMMUYECKHUX HIEMEHTOB B COOTBETCTBHE C UX
DIIEKTPOHHBIM CTPOCHHUEM U IIOJIO)KEHUEM B IEPUOANYECKON CUCTEME XUMHUYECKUX d1eMeHToB JI.11.
Menpaeneesay.

Pa3znen 2. Xumuveckue peakiumn

12

Tema 2.1. Tumnsl
XUMHYISCKIX
peakuuii

OcHoBHOe coaep:kaHue

TeopeaneCRoe oﬁyqe}me

Krnaccudukanus 1 THITBI XUMAYECKUX PEAKIIUH C y4acTHEM HEOPTaHUYECKUX BemecTB. KomnyecTBeHHbIE
OTHOLUEHUSA B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3AKOHBI B XUMUHU U PACUETHI 110 YPABHEHUSAM XUMUYECKHUX
peaKuuid.

Mouib KaK €IMHULIA KOJIMYeCcTBa BeulecTBa. MoisipHas Macca. 3aKOHbl COXpaHEHUsI MacChl U SHEPTUU. 3aKOH
ABoraipo. MossipHbIi 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTh T'a30B.

Peakiny KOMITIEKCOOOpa30BaHuUs C y4aCTHEM HEOPTaHMUECKUX BEIIECTB (Ha MpUMeEpe THIPOKCOKOMILIEKCOB
[IMHKA Y ATFOMHHUS)

[IpakTuyeckoe 3anaTue Ne 3 CocraBiieHne ypaBHeHUI peaknuil coeJUHEHN s, PA3JI0sKeHUs,
3aMelreHus, 00MeHa.

CocraBnieHre ypaBHEHUHN peakuii COSAMHEHUS, Pa3JIOKEHUS, 3aMEILICHUs, 0OOMEeHa. Y paBHEHHS peaKIuid
rOpEeHHs, HOHHOTO0 0OMEHa, OKHCIIEHUSI-BOCCTAHOBIICHHUS.

PacueT KoJIMUEeCTBEHHEIX XAPaAKTCPUCTHK UCXOJHBIX BEIICCTB U IPOAYKTOB pCAKIIUU. Pacuer
KOJTMUECTBEHHBIX XapaKTEPUCTUK MPOIYyKTa PEAKIUU COSTUHEHHS, €CITH OJHO U3 BEIIECTB JJAaHO B U30BITKE
1/ COAEPKUT NpuMecH. PacyeTr MaccoBoi MM 00bEMHOM 10JIM BBIX0/1a IPOAYKTA PEaKIIUN COEAMHEHUS
0T TEOPETHUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIIEHUH Ta30B. Pacuet Macchl (00BbeM, KOTHYECTBO
BELIECTBA) IPOJYKTa peakliu, €CJIM OJJTHO U3 BEILIECTB JIaHO B BUJI€ PAaCTBOpA C ONPEEIIEHHON MaccoBOM
oJiell paCTBOPEHHOIO BEILIECTBA.

HpaKTI/I‘leCKOC 3anaTue Ne 4 ypaBl—[el—[l/lﬂ OKHCJIEHHUSI-BOCCTaHOBJIeHHs. CTeneHb OKHCJIEeHUS.
OKHCAUTE]b H BOCCTAHOBUTEJID.

OKHUCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pC€aKkuuu B Ipupoa€, IpOU3BOJACTBCHHBIX ITPOLECCaX U
PKU3HCACATCIIBHOCTH OPraHU3MOB. OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIN NMOTCHIHAJI CPCBbI. CocraBneHue u
YPAaBHUBAHUC OKUCIIUTCIIBHO-BOCCTAHOBUTCIbHBIX peaKquI MECTOOOM 3JICKTPOHHOT'O Oananca. TunuyHbie
HCOPTraHNYCCKUC OKUCIUTCIIN U BOCCTAHOBUTCIIN. SHCKTPOJII/B PaCcTBOPOB U pacCIlsIaBOB coJIeii.

OK 01

Tema 2.2.

OcHoBHOE cogep:kaHue

OK 01
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DJIEKTPOJIUTHYECKA
1 TUCCOLIMAIs U
HOHHBIA OOMEH

Teopernyeckoe o0yueHue

Teopust anekTpoauTHUEcKOi nucconnanuu. Peakiuu nonnoro oomena. CoctaBieHue peakifii HOHHOTO
0oOMeHa MMyTeM COCTaBJICHUS MX MOJHBIX M COKPAIIEHHBIX MOHHBIX YPaBHECHUH.

['uponu3 coneil. 3HaueHHUe THIPOIU3a B OMOJIOrHUYecKUX OOMEHHBIX mporieccax. [I[pumenenue ruaponsa B
[IPOMBIILIIJICHHOCTH.

I[IpakTuyeckoe 3ansiTue Ne 5 Peakuuu ruaposusza

VccnenoBaHue cpebl paCTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU U CJIA0bIMU TIPOTOJIUTAMHE, U UX PEAKITHH
C pacTBOpaMH ILIeN04YH U KapOoHaTta HaTpusi. CocTaBleHUE pEaKIUi THAPOIIN3a COJICH.

Paznmea 3.

CTpoe}me H CBOMCTBA HEOPraHnveCKuxX BeUleCTB

Tema 3.1.
Kiaccudukanms,
HOMCHKJIATYpa U
CTPOCHHE
HEOPTaHHMYECKUX
BEILIECTB

OcHOBHOE€ coacpkaHue

TeopeaneCRoe oﬁyqe}me

[IpenMer Heoprannyeckoil xumun. BzaumocBs3p Heoprannueckux BeuiecTs. Knaccuduxanus
HeopraHnueckux BemiecTB. [IpocTeie U ciaoxHbIe BenecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCHIBI,
UIPOKCH/IbI, KUCIIOTHI, coli). HoMeHKIIaTypa 1 Ha3BaHUE HEOPTaHUYECKUX BELIECTB UCXO/IS U3 UX
XUMHUYECKON (POPMYIIbI UM COCTABJICHNE XUMUYECKOH (hOpMyJIIbl HCXO0/1 U3 Ha3BaHMsI BELIECTBA 110
MEKyHAPOAHOW MIIM TPUBUAIBHOW HOMEHKIIATYPE.

Me:xmoneKysipHble B3aumozeiicTsus. Kpucramtoruaparel. ArperaTHble COCTOSIHUSI BELLIECTBA.
Kpucrannuueckue u amopHble BelecTBa. THUIbI KPUCTAUIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsipHas,
MOHHAs1, METAJITMYECKasi). 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEIIECTBA OT THMA KPUCTANINYECKOM PEeLIeTKH.
[ [prurHBI MHOrOOOpa3usi BEIIECTB.

CoBpeMeHHbIE MTPEICTABIECHHS O CTPOSHUH TBEPBIX, KHUJIKUX U a3000pa3HbIX BellecTB. Kuakue
KPHUCTAJUIBI.

I[IpakTHyeckoe 3anaTue Ne6 Pemenne 3a1a4 Ha pacueT MaccoBoOii 1011 (Macchbl) XHMHYECKOT0

Perenue 3a1a4d Ha pacuyeT MacCoOBOM JI0JIM (MAacChl) XUMHUYECKOTO JJIEMEHTA (COSAMHEHUS) B MOJIEKYJIe
(cmecH). Pemienne mpakTHYeCKUX 3aJaHUH 10 KJIacCU(PUKAMK, HOMEHKJIATYpe U XUMHUYECKUM (opMyIaM
HEOPTaHNYECKUX BEIIECTB PA3IUYHBIX KJIACCOB (HAa3bIBATh M COCTABIATH (POPMYJIIBI XUMUYECKUX BEIIECTB,
OIpeNIeNIATh MPUHAIIEKHOCTD K KJIaccy).

VcTouHuku XuMudeckol uHpopManuu (HayyHas M y4yeOHO-HAay4Hasl JMTepaTypa, CpeiCcTBa MacCOBOMU
uHpopmanuu, cetb HWHTepHer u apyrue). Iloumck wuH(popMmManMu 1O Ha3BaHUAM, HICHTU(PHUKATOPAM,
CTPYKTYPHBIM (popMysiam.

OK 01
OK 02

OcHoOBHOE coaep:kaHue

OK 01
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Tema 3.2. dusnko-
XUMHAYECKHE
CBOMCTBa
HEOPraHUYeCKUX
BEISCTB

Teopernyeckoe o0yueHue

MeTamisl. O6H_II/IG (1)I/I3I/I‘ICCKI/IG 1 XUMHYECKHe cBoiicTBa MeTaliIoB. CIIOCOOBI MMOJIYYCHUS. 3HaueHHE METAJIJIOB
1 HCMCTAJJIOB B HNPUPOAC U KHU3HCACATCIBLHOCTH UYCJIIOBCKA W OPraHU3MOB. KOpp03I/I$I MCTAJIOB: BHUBI
KOPpO3uu, CITIOCOOBI 3aIlIMTHI METAJUIOB OT KOPPO3HH.

Hemeramipl. O0mue Gusnyueckre U XMMUYECKUE CBOMCTBA HEMETa/UIOB. TUNMYHbIE CBOMCTBA MeTaioB [Y -
Y11 rpynn. Knaccngukaius 1 HOMEHKIIaTypa COeIMHEHUH HeMeTaioB. KpyroBopoThl OMOT€HHBIX SJIEMEHTOB
B MPUPO/IE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCUAO0B, THAPOKCHIOB, KUCIIOT, COJICH
1 1p.). 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWMCTB MPOCTHIX BEIECTB, BOJOPOJHBIX COCAMHEHUH, BBICIIMX
OKCHJIOB ¥ THJIPOKCHUIOB.

IIpakTnueckoe 3anaTeNe7 CocTaBiieHHe ypaBHEHHH XUMHUYECKUX pPeaKIui

CocTraBiieHHE ypaBHEHUN XMMHUECKUX PEAKIUI C yYaCTHEM MPOCTHIX U CI0KHBIX HEOPIraHUUECKUX BEIIECTB:
OKCHJIOB METaJUIOB, HEMETAIJIOB M aM(OTEPHbIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBaHUI u
aM(pOTEPHBIX THIPOKCUIOB, HEOPraHMUECKHUX COJICH, XapaKTepU3YIOLIUX UX CBOMCTBA.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOICTBA U MOJIyYEHUE HEOPraHMYECKUX
BCIICCTB.

[IpakTnueckoe 3anaTneNe8 CBolicTBa MeTaJUIOB M HEMETAJLVIOB

I/ICCJ’IG)IOBaHI/Ie (1)I/ISI/I‘ICCKI/IX 1 XMMHYECKHUX CBOMCTB METAJJIOB M HEMETAJLIOB. PemieHue OKCIICPUMCHTAJIBHBIX
3agad I10 CBOMCTBAM XMMHYECKHM CBOMCTBAaM METAIOB U HEMCTAJIJIOB, 11O PACIIO3HABAHUIO U TIOJTYYCHHIO
COGI[I/IHGHI/Iﬁ MCETAIJIOB 1 HEMCTAJIJIOB.

OK 02

Tema 3.3.
[Ipon3BOACTBO
HEOpPraHUYECKUX
BELIECTB. 3HAUECHUE
1 IPUMEHEHHUE B
OBITY 1 Ha
[TPON3BOJICTBE

OcHOBHOE coacpkanue

TeopeTuquKoe oﬁyqeﬂue

OOmue mnpencTaBieHUs O MPOMBIIUIEHHBIX CHOCO0AaX MOJyYEeHUs XUMHYECKMX BEUIECTB (HAa MpuMepe
[IPOM3BO/ICTBA AMMHUAKa, CEPHOM KHCIIOTHI).

UepHas u nBeTHas Metamutyprus. [IpakTudeckoe NpUMEHEHHE dIEKTPOIA3a IS ITOTYyYEHUS NIEI0YHBIX,
[11€JI0YHO3EMENIbHBIX METAJJIOB U alfoMUHUS. CTEKJIO U CUIIMKaTHas MPOMBIIIIEHHOCTh. [IpobieMa 0Tx0/10B
11 TOOOYHBIX IPOAYKTOB.

[IpakTnyeckoe 3anaTHeN9 PemieHne NpaKkTHKO-OPHEHTHPOBAHHBIX 3aaHUH.

OK 01
OK 02
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Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/IaHUM O POJIM HEOPTAHUYECKOM XUMHUHU, HOBBIX HCTOUHHUKOB SHEPTUU
(anbTEpHATUBHBIE HCTOUHUKHU SHEPTHH) B PELICHUH MTPOOJIEM SKOJIOTHIECKOM, SJHEPreTHYECKON 0€301MacHOCTH.
KontposbHas padota 2 CBOMCTBAa HEOPraHUYECKUX BEIIECTB.

Paznean 4. CTpoeHue M CBOMCTBA OPraHUYEeCKHUX BelleCTB
Tema 4.1. OcHOBHOE co/iep:KaHue OK 01
Kaccudurars, Teoperuyeckoe o0yueHue
CTpPOEHHUE U
HOMEHKJIaTypa .
P ———— [Ipeamer oprannueckoil XumMun. B3auMocBsI3b HEOPraHUUECKUX U OPraHUYECKUX BELIECTB.
p— XUMHYECKOE CTPOCHHE KaK MOPSIOK COSUHEHUS aTOMOB B MOJIEKYJIe COINIACHO HX BA/ICHTHOCTH. OCHOBHBIS
[MOJIOKEHUS TEOPUM XMUMHYECKOTO CTPOCHHMsI OpraHudeckux coenuHennit A.M. bytinepoBa. YrieponHsiit
CKEJIET OPraHUYECKOU MOJIEKYJIbl. MOJIeKy IsipHBIE ¥ CTPYKTYPHBIE (pa3BepHYTHIC, COKPAIIICHHBIC) XUMHUECKUE
(dbopMyIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHYECKOTO CTPOCHHUS MoJieKyid. M3oMepuss u H30Mephl
(cTpyKTypHas, reoMeTpuueckas (HucTpancuzoMeTpust). KpaTHOCTh XUMHUYECKON CBA3H.
[lonste o QyHKUHOHANbHON Tpymme. [lpuHnunel KiIaccupuUKallMu OPraHUYECKUX  COEIMHEHUH.
MexayHapoaHasi HOMEHKJIATypa U MPUHIIUMITBI HOMEHKJIATYPhl OPraHUYECKUX COSTMHEHU.
[IpakTuyeckoe 3anaTHeNe10 HoMeHK1aTYpa OpraHu4ecKnx COeJUHEHNH OTeJIbHBIX KJIACCOB
HomeHnkiiatypa OpraHM4eCKMX COCIMHEHHH OTIEIbHBIX KJIacCOB (HACHIIEHHBIC, HEHACBIIICHHbIE |
apoOMaTHYeCKHUE YTIIEBOAOPOJbI, CIUPTHI, (DEHOINBI, albAETH/Ibl, KETOHBbI, KapOOHOBBIE KHUCIOTHI U Ap.)
CocraBiieHre TIOJIHBIX M COKPAIICHHBIX CTPYKTYPHBIX (hOPMYJT OPraHUYECKUX BEIIECTB OTJEIHHBIX KIIACCOB,
MCIIOJIBb3Ysl X Ha3BaHUs M0 CUCTEMaTHYeCKOi HOMEHKIIaType. PacueTsl mpocTeiimieii (opmMyIbl OpraHHuecKoi
MOJIEKYJIBI, HICXOJISl U3 DJIEMEHTHOTO cocTana (B %).
Tema 4.2. OcHoBHOE coxepxaHue OK 01
CpoticTa Teopernueckoe o0yueHme OK 02
OpraHUYEeCKUX
COEAMHEHUN DU3NKO-XMMUYECKUE CBOMCTBA OPraHUMYECKUX COCIAMHEHHUW  OTHAENBbHBIX  KJIAcCOB (ocobeHHOCTH

KJIacCU(UKALMM ¥ HOMEHKJIATypbl BHYTPHU KJacca; FOMOJIOTMYECKUN pal U oOmas gopmyia; U30MepHs;
(du3nyeckre CBOMCTBA; XUMHUECKHE CBOIMCTBA; CIOCOOB! NOTYUYEHHUS):

- TpelerbHBIE YIJIEBOAOPOAbl. [OpeHMe MeTaHa Kak OJWH W3 OCHOBHBIX MCTOYHHUKOB TeIJIa B
[TPOMBIIIJICHHOCTH U ObITY. CBOICTBA MPUPOAHBIX YIIIEBOJAOPOIOB, HAXOXKIACHHE B MPUPOJE U TPUMEHEHUE
QJIKAHOB;

- HCIIPCACIIBHBIC U apOMATUIYCCKUC YTIICBOJOPOIbI. HOJ'II/IMepI/ISaHI/ISI 9TUJICHA KaK OCHOBHOC HaIIpaBJICHUEC €TO
M CIIOJIb30BaHMA. FOpeHI/IC AllCTUJICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOI'O INIAMCHU JISI CBAPKHU U PE3KU

METAJIIOB;
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- KHCJIOPOJICOIePKAIINE COCTUHEHHS (CITUPTHI U TIPOCTHIE APUPHI, PEHOIIBI, AJIbACTHU LI M KETOHBI, KAPOOHOBHIE
KHCJIOTHI U MX ITPOU3BOIHEIC). [IpakTHueckoe mpuMeHeHne STUIICHTIINKOJIS, TAuIeprHa, penona. [lpumenenue
(dbopManbaeryaa, aneTanbleruia, yKCyCHOM KHCIOThL. MplUla Kak COJM BBICHIMX KapOOHOBBIX KHCIOT.
Mororre CBOMCTBA MbIIA;

- a30TCO/IePIKaIINe COSAMHEHUS (aMUHBI 1 AMUHOKHCIIOTBI, OCJIKH).

Kiaccudukanuss W OCOOCHHOCTH  OpraHMYecKMX peakuuid. PeakimoHHbie 1EHTphl.  Paaukansl.
[lepBoHavalIbHBIEC TOHATHUS O THUIIAX U MEXaHU3MaX OPraHUYECKUX PEaKIIUi.

HpaRaneCKoe 3anaTueNell Pemenne PACUYETHBIX 3a/1a4 110 YPABHCHUAM peammﬁ C yyactTuem

PenieHue nenoyvek npeBpameHnii Ha FeHETUYECKYIO CBSA3b MEXKIY KIIaCCaMHM OPraHU4YEeCKUX COCIMHEHUH C
COCTABJICHMEM HA3BAHUI OPraHUYECKUX COCAUHEHUN 110 TPUBUAIBHON MIIM MEXKTYHAPOIHON
CUCTEMAaTUYECKOM HOMEHKJIAType. PenieHre pacueTHbIX 3aa4 110 YPAaBHEHUAM PEaKLUi C y4acTUEM

CocraBicHue peaKHI/Iﬁ MNPUCOCAUHCHHA U OKHUCJICHHA HAa IPUMEPC OTUJICHA. Pemenne PACUCTHBIX 3aaa4 C
HCII0JIb30OBAHUEM INIOTHOCTH I'a30B 11O BOAOPOAY U BO3AYXY.

Tema 4.3.
Oprannueckue
BEILIECTBA B
YKU3HEEATEIIbHOCT
1 YeJIOBEKa.
[Ipon3BOACTBO U
[IPUMEHEHNE
OpraHUYECKUX
BEILIECTB B
[TPOMBIIIIICHHOCTH

OcHOBHOe co/iep:KaHue

Teoperuyeckoe o0yuenue

brooprannueckue coenuHenus. [lpumenenue u 6uonoruyeckas poib yriaeBooB. OKuciIeHUe yIiaeBooB -
MCTOYHUK SHEPTUH KUBBIX oprannu3MoB. O01acTu NpUMEHEHNs aMUHOKUCIIOT. [IpeBpaiieHus 0eIKoB MUY B
opranusMme. buonornyeckue ¢pyHkuuu 6eiakoB. buonornueckue GpyHkun xKupoB. Posib oprannueckoit xummun
B pellIeHUH MpoOeM MUIEBOI 0€30MaCHOCTH.

HykenHOBbIE KUCIIOTBI: COCTaB U cTpoeHue. CTpoeHne HykineoTunoB. CoctaB HykinenHoBbIX kucioT (JIHK,
PHK). Posib HyK1€MHOBBIX KUCIIOT B KU3HEAESITEIbHOCTH OPraHU3MOB.

[1pon3BOICTBO OpPraHMYECKUX BEILECTB: MPOU3BOJCTBO MeTaHoja, NepepaboTka HepTu. [lomudThineH kak
KPYITHOTOHHAKHBIM TMPOAYKT XHMHYECKOro npousBoacTBa. [IpumeHenume »stmiena. IIpousBoactBo u
[IPUMEHEHUE KayuyKa U PE3UHBI.

CHHTeTHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHUE, CBOICTBA. [IpakTHueckoe UCTonb30BaHHE BOJIOKOH.
CuHTEeTHYeCKHE TUIEHKU: U30JIALUS IS IPOBOJIOB, MEMOPAHBI [l ONIPECHEHUS BOJIbI, 3aIlIUTHBIE TUIEHKU JJIS
ABTOMOOMIIEH, TUIACTBIPU, XUPYPrUYecKue MoBsI3kU. HOBbIe TEXHONIOTMH aibHEUIIEro COBEpPIIEHCTBOBAHUS
[TOJIMMEPHBIX MaTEPUAIIOB.

Ponb opraHnueckoil XMMUU B pPEIICHWU MpoOJieM 3HEepPreTHdeckoi 0Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
CO3JIaHMH HOBBIX MaT€pPHaIOB, HOBBIX UICTOYHUKOB SHEPTUH (AIbTEPHATUBHBIC HCTOUYHUKH SHEPTHHN).

OK 01
OK 02
IIK 3.2
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IIpakTuyeckoe 3aHATHeNel12 PenmieHne NPaAKTHKO-OPHEHTHPOBAHHBIX 3aJaHMH 1O COCTABJICHHIO

Perienne npakTHKO-OPUCHTUPOBAHHBIX 3aJJaHUI TI0 COCTABICHHIO XUMHUECKUX PEAKIIUH, OTPAKAIOIIIX
XUMHYECKYIO0 aKTUBHOCTh OPTaHUYESCKUX COCIMHEHUH B Pa3IMYHBIX cpeax (MIPUPOIHBIX, OMOJOTHIECKHX,
TEXHOTCHHBIX ).

KonTponbHo-0000matonmii ypok. CTpyKTypa v CBOMCTBA OPraHMUECKUX BEIIECTB.

Pazgea 5.

KuneTrnueckue n TEPMOANHAMHUYECCKHUEC 3AKOHOMEPHOCTH MNPOTEKAHUA XUHMHYECCKUX peakum‘i

12

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTHU
[MPOTCKAHUS
XUMHYECKUX
peakuii

OcHoBHOe coaep:kaHue

TeopeaneCRoe oﬁyqe}me

Xumuueckue peaknun. Kiaccupukanus XMMHYECKUX peakiuii: o (pa3oBoMy cocTaBy (TOMOTEHHBIC U
reTeporeHHbIe), 110 UCIOIb30BAHUIO KaTanu3aTopa (KaTaluTHYeCKUe U HeKaTaTUTUYECKHE).

CKOpOCTB PeaKIfy, € 3aBUCUMOCTh OT Pa3IMIHBIX (PAKTOPOB: MPUPOIBI PEArUPYIONTNX BEUICCTB,
KOHIIEHTPALIMU PearupyronInx BeulecTB, TeMneparypsl (pasuio Baut-I'odda), miomaan peakiuoHHON
[MOBEPXHOCTH, HAIMYHS KaTajiu3aTropa. Posb KaTam3aTopoB B IPUPOAE U IPOMBILIIEHHOM MPOU3BO/ICTBE.
OHeprusi akTuBaluu. AKTUBUPOBAHHBINA KoMILUIeKc. KaTanuzaTopsl u katanu3. Ponb kaTanu3aTtopos B
[MPUPOAE U IPOMBILIEHHOM MPOU3BOJICTBE.

[IpakTuyeckoe 3anaTeN213 U3ydyeHne 3aBUCHMOCTH CKOPOCTH XUMHMYECKOI peakIuu oT
KOHIIEHTPAlMU Pearupyoumnx BelecTB U TeMIepaTyphbl.

OrnpeznenieHne 3aBUCUMOCTH CKOPOCTH PEaKIUMU OT KOHLEHTpaluu pearupyromux BeuiecTB. VMccnenoBanue
3aBUCHMOCTH CKOPOCTHU PEAKIIUM OT KOHIeHTparuu. Onpe/iesieHue KOHCTaHThl CKOPOCTH PEaKIuu

1. JIaboparopHas pabota «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH peaKkliu OT TeMIepaTypsh». MccrienoBanue
3aBUCUMOCTH CKOPOCTH PEAaKIMU OT TEMIIEPATYphl. Pacuer sHeprun akTUBAIUU PEAKIIUU.

Perenrie mpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUI HA aHainu3 (PaKTOPOB, BIUSIONINX HA MU3MEHEHHE CKOPOCTH
XUMHYECKON PEaKIIuu.

OK 01
OK 02
1K 3.2

Tema 5.2.
Tepmonunamuuecu

OcHOBHOE coacpkanue

TeopeTuquKoe oﬁyqeﬂue

OK 01
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e 3akoHoMepHOoCTH [Kitaccubukamust XUMHUECKHX PEaKIIUH: 10 TeII0BOMY dPdekTy (IK30TepMHUUECKHUE, SHIOTEPMUUECKHUE), IO OK 02
9
[IPOTEKAHUS obOpatumocTH (0OpaTuMble M HeoOpaTuMbIe). TemnmoBbie APPEKTh XUMHUECKUX peakiuid. TepMoXxumMuaeckue
XUMHYSCKIX ypaBHeHHs. OOpaTUMOCTh peakIuii. XMMHUYECKOE PAaBHOBECUE M €r0 CMEIIEHUE MO/ JEHCTBUEM Pa3IMUHbIX
peakiuii. (hakTopoB (KOHIICHTpAIUsSI PEareéHTOB MJIM IMPOIYKTOB PEaKIMH, TaBJICHHE, TEMIEparypa) IS CO3JIaHus
PaBHOBecue ONTHUMAJIBHBIX YCIOBUM MPOTEKAHUA XUMHUYECKUX MTPOIECCOB.
XUMHUYECKUX [TonsTre 00 »HTANBIUU U dHTponHH. DHeprus ['n66ca. 3akon ['ecca u ciencTBus u3 Hero. Poib cMereHus
peakuuii PaBHOBECHSI B TEXHOJIOTUYECKUX MPOIIECCaXx.
I[IpakTuyeckoe 3ansaTie Nel4 Biusinue pa3jimyHbIX (PAKTOPOB HA U3MEHEHHE PABHOBECHSA XMMHUYECKHX
[Tpunnumn Jle Hlatense. Bausaue pa3nuvabix (akTOPOB HA U3MEHEHHUE PAaBHOBECHS XUMHUYECKUX PEAKIIUM.
3aKOH JIEWCTBYIOIIMX MAacC U KOHCTaHTa XMMHUYECKOTO paBHOBecHs. PacueTsl paBHOBECHBIX KOHILIEHTpAIUH
pearupyromux BEIECTB U MPOIYKTOB peakiinid. PacueTsl TermoBoro 3¢ eKra peakiuu.
PasgeJ 6. JIncnepcHble CHCTEMBI
Tema 6.1. OcHOBHOe co/iep:KaHue OK 01
JlucnepcHbie TeopeTndeckoe oGyuenne OK 02
CHUCTEMBI U OK 07
(baKTOpB! KX Jucniepcubie cucteMbl. Komonaneie cucteMbl. ICTUHHBIE paCTBOPBI.
CToﬁrI;HBocm PactBopenne kak (Qusnko-xuMuueckuii mporecc. PactBopel. CrocoObl TPUTOTOBJICHHS PacTBOPOB.
Y PactBopuMocTs. MaccoBasi 107151 pacTBOpEeHHOTO BeriecTBa. [IpenenbHo MOMyCcTUMbIE KOHLEHTPAMU M MX
HCIIOJIE30BAHKE B OI[EHKE DKOJOTHYECKOM 0E30IMacHOCTH.
Kiaccudukanus 1ucrnepcHbIX cucTeM 1o coctaBy. CTpoeHue u (akTOpbl YCTOMYUBOCTH TUCTIEPCHBIX CUCTEM.
Pacrio3HaBaHne UCTHHHBIX PACTBOPOB, KOJJIOMIHBIX PAcTBOPOB M TrpyOoaucmepcHbix cucteM. CTpoeHue
MUILIEeIUTBI. PaccenBaHme cBeTa MpU MPOXOXKIEHUN CBETOBOTO MyYKa Yepe3 ONTUUYECKH HEOAHOPOIHYIO CPEIy
(o dexra Tunpans).
I[IpakTuyeckoe 3anaTue Nel6 Pemenue 3a1a4 Ha NPUTOTOBJIEHHE PACTBOPOB.
Perrenue 3a1au Ha TPUTOTOBJICHUE PACTBOPOB.
PelieHre NMpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUK HA JHUCIEPCHBIE CUCTEMBI, UCIOJIb3yEMbIE B
OBITOBOM W TIPOW3BOJCTBEHHOW JEATEIHLHOCTH UYEJIOBEKA, C TMO3UIMH HKOJOTHYECKON Oe30macHOCTH
[MOCIEACTBHUI U TPaMOTHBIX PEIICHUH TPOOIIeM, CBI3aHHBIX C XUMHUEH.
Tema 6.2. OcHOBHOe coep:kaHue OK 01
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lccrnenoBanue IIpakTuyeckoe 3ansitue Nel7 PacTBopbl OK 02
CBONCTB PacTBOpbBI 331aHHOM (MOJISIPHOM ) KOHLIEHTPALUU (C IPAKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMH),
NTMCIIEPCHBIX OIIpEeAEIICHUE CPeabl BOIAHBIX PACTBOPOB.
CUCTEM JUIS UX
J—" IIpakTnyeckoe 3ansaTue Nel8 HcciienoBanue q1ucnepcHbIX CHCTEM.
ICHTH(DUKALIY N
A I CBolicTBa IUCIIEPCHBIX CUCTEM Pa3HBIX BUJIOB: CYCIIEH3UH, YMYJILCUH, KOJUIOUAHOrO pacTBopa. CpaBHEHHE
CBOMCTB HCTUHHBIX U KOJUIOUJHBIX PACTBOPOB, BBISBIEHUE OCHOBHBIX PA3IN4YUNA MEX1Yy HUMH.
Pasnea 7. KauecTBeHHbIe peakiiu 00HAPY KeHUs] HEOPraHUYEeCKUX M OPraHMYeCcKHUX BellecTB
Tema 7.1. OcHOBHOe co/iep:KaHue OK 01
ObHapysxenue [IpakTnueckoe 3ansaTHe Nel9 KayecTBeHHBbIe XMMHYECKHE PeaKIIUH, XapaKTepHbIe I 00HAPY/KeHHU s OK 02
HEOPraHUYECKUX
CATHOHOB K KayecTBeHHBIE XUMHUECKUE PEaKIUH, XapaKTepHble JUIsl OOHAPYKEHUSI HEOPraHUYECKUX BEIeCTB (KaTHOHOB
AHIIOHOB 1 aHMOHOB). CocTaBieHUE ypaBHEHUN peakinii oOHapyxeHust katuoHoB [—VI rpynmn u aHMOHOB, B T.4. B
MOJICKYJIIPHOM ¥ MOHHOH (opMax.
Peakuny 0OHapyKeHUSI HEOPraHUYECKUX BEUIECTB B PEAIbHBIX 00BEKTAX OKPYKAIOILEH CPEeIbl.
[IpoBeieHne KaueCTBEHHBIX peaKluil, HCIOIb3YEMBIX JUIsl OOHApY KEHUsI aHHOHOB: KapOoHarta, (hocdara,
cynbdara, cynbduaa, HUTpaTa, Xjaopuaa u ap. Onrucanue HaOIIOAAEMBIX SIBICHUI U COCTaBICHUE
XUMHUYECKHUX DEAKIINA.
Tema 7.2. OcHOBHOE co/iep:KaHue OK 01
OGHapyxenue IIpakTnyeckue 3aHATHA OK 02
OpPraHUYECKUX
eLLeCTE KayecTBeHHbIE XUMUUECKUE PEaKIUH, XapaKTepHbIe 1151 OOHAPYKEHUS OTJENbHBIX KJIACCOB OPraHUYECKUX
5 COEMHEHMI: (EHOJIOB, alb/IErHI0B, KpaxMaia, yKCyCHON KUCIOThl, aMUHOKHCIIOT U Ap.
OTIENbHBIX KJIACCOB
© HOOIE30BAMIEM JleHaTypanuus O€JIKOB IPH HarpeBaHUH, [IBETHbIE PEAKLIUU OEJIKOB.
CocTaBiieHHEe KaYeCTBEHHbBIX peakluii 0OHapyKEHHsI OPraHNUYECKUX COETUHEHHUH OT/AEIbHBIX KJIACCOB.
KaueCTBEHHBIX
peaxkuuin IIpakTnyeckoe 3anaTue Ne20 O0Hapy:KeHHe OPraHNYeCKUX COeIHHECHHUI OT/IeJbHBIX KJIACCOB.
OOHapyXeHHe OpraHMYECKUX COSAMHEHUH OT/IENbHBIX KIaCCOB.
JlabopaTopHas paboTta Ha BEIOOD:
1. JTaboparopHas pabota «KauecTBeHHbIE PeaKIIMK Ha OT/IEJIbHbIE KJIACChl OPraHMYECKUX BEIIECTBY.
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJEeP:KaHUe (CoaepKAHUE MPUKJIATHOTO MOIYJIs1)
Pasnea 8. Xumus B ObITY M IPOM3BOACTBECHHOM eI TEJILHOCTH YeJI0BEKa OK 01
Tema 8.1. OcHoOBHOE coepxxaHue OK 02
OK 04

Xumus B ObITY U

IIpakTnyeckne 3anaTusa Ne2l
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[MPOM3BOJICTBEHHOHN [JKOJIOTHYECKasi 0€301aCHOCTh MOCIEACTBUN OBITOBOM M IPOM3BOJICTBEHHOM JIEATEILHOCTH YeJIOBEKa, 2 OK 07
NEeSITEIbHOCTH CBsI3aHHAsI C IepepabOTKOM BEIIECTB; TIOMCK M aHAIN3 XUMHUYECKONH HH(POPMAITUH U3 PA3IMYHBIX HICTOYHUKOB 2 1K 3.2
yeloBeKa (Hay4Hast 1 yueOHO-Hay4YHas JIUTEepaTypa, CPeICTBa MaCCOBOM MH(popMaIun, ceTb IHTEpHET U IpyTHe).

Jloknazel (¢ yaeTom Oyaymiei npodeccHOHAIBHON IeATeIbHOCTH ) Ha aHAIU3 HHPOPMAITIH O

[IPOM3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA, CBA3aHHOM C MepepadOTKON U MOTyYEHHEM BEILECTB, a TAKKE C

HKOJIOTUYECKOM 0e30MacHOCTBIO.

3amura goxaana: [IpencrapieHue pe3ynbTaToB pelieHus KEHCOB (BBICTYIUICHHUE C IPe3eHTaluei)

/Iu(depeHupoOBaAHHBIN 3a4eT 5
Bcero: 78
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3. YcjoBus peajqu3anuu NporpaMmsl 001eo0pa3oBaTebHON JUCHUILIHHBI

3.1. TpebdoBaHUs K MUHUMAJIbHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecneyeHU o

Jis  peanu3anyi  IPOTPaMMBbl  TUCHUIUIMHBI  JOJDKHBI  OBITH  MPETYCMOTPEHBI
CIIeyIOIIKe ClelaIbHbIe MOMEIICHU: YUYeOHbI KaOMHET XUMHUHM W/WIH Y4eOHON XMMHYECKON
naboparopuu.

O6opynoBanue yueOHOro KabuHeTa (HarjsgHbIe MOcoOus ): HaOOPHI MAPOCTEPKHEBBIX
MOJIENIEN MOJIEKYJ1, MOJIEIHN KPUCTAIIIMYECKUX PEIIETOK, KOJUIEKIIUHU IPOCTHIX U CII0KHBIX BEIIECTB
W/WIM KOJUIEKLIUU TOJIMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MHUHEpajoB, Tadnuia MeHnaesneesa,
y4eOHbIe GUIBbMBI, UGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuyeckue cpencrBa OOy4dEHMs: KOMIIBIOTEP C YCTPOMCTBaAMM BOCIPOM3BENEHUS
3ByKa, IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAHOM, MYJIbTUMEANIHAS JOCKA, YKa3Ka-TIPe3eHTEP
JUISL IPE3EHTALUM.

Ob6opynoBanue 1adopaTopuud U pabOUYUX MECT JIaOOpaTOPUU: MEH3YPKH, MHUIIETKH-
KareIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JTYIIbI, TPEIMETHBIC U TIOKPOBHBIC CTEKJIA, IJIAHIIICTHI JIsI
KalneJIbHBIX peakiuii, pumpTpoBaibHas Oymara, IPOMBIBAJIKH, CTEKIISIHHBIE IPOOUPKU, PE3UHOBBIE
npoOku, GpoHapuKu, HAOOP PEaKTHUBOB, CTCKJISIHHBIC MAJIOYKH, IITATUBBI IS MMPOOHPOK; MEPHBIE
UWIMHIPBI, BOPOHKH CTEKJISIHHBIC, BOPOHKHU JIeIUTeNbHbIe HumuHapudeckue (50-100 mur), cTynku
¢ mectukoM, (GpaphopoBbIe YAIIKH, MUHIETHI, PUILTPEI OyMaXKHBIE, BaTa, MapJisi, 4aCOBbIE CTEKJIA,
ANEKTPOILIUTKH, JIAOOpATOPHBIE IITATUBBI, CIIUPTOBBIC TOPENKHU, CIIUYKU, IPUOOD I MOTYyUEHUS
ra3oB (WiM npoOUpKa € Ta300TBOJHON TpyOKo#l), Aepxkarenu s NPOOUPOK, CKISHKH JUIs
XPaHEHHS PEaKTUBOB, pa3fAaTOUYHbIC JIOTKU; XuMudeckue ctakanbl (50, 100 u 200 mu); mmaresnu;
MUHIIETHI; TUTEIbHBIC MBI, CEKYHIAOMEpHI (Taiimepsl), MepHbIe mpodupku (Ha 10-20 mu) u
MepHbIe KoobI (25, 50, 100 u 200 M), BoasHas OGaHsl (MJIM TEPMOCTAT), CTEKIISTHHBIC MMaJIOYKH;
KOHUYeckue Koaobl s TutpoBanus (50 u 100 mi1); MHAMKATOPHBIE MTOJIOCKU s onipeneneHust pH
Y CTaHJapTHasl MHIMKATOpHAs IIKala; yHUBEPCAIbHbIN HHAUKATOp; nuneTku Ha 1, 10, 50 M (umm
no3atopbl Ha 1, 5 u 10 mut), GropeTku JJis TUTPOBAHUA, MeIUIMHCKUE mnpuilbl Ha 100-150 mur,
nabopaTopHble W/UIK aHATUTUYEeCKHe Bechl, pH-MeTpsl, cymmnbHbIi mKkad, u ap. maboparopHoe
obopyioBaHue.

3.2. WndopmannonHoe odecrnevyeHne peaasu3anuu NporpaMmsbl

OcHoBHasi InTEpaTypa:
1. Xumusa ans npodeccuil M CHEUAIBHOCTEN COLIAJIbHO-3KOHOMMUYECKOTO U T'yMaHUTApHOTO
npoduneit: ['abpuensn O.C. : Yuebnuk. - M.: Axagemust, 2022
JlonoiHUTeILHAS JIUTepaTypa:
Y4eOHas quTeparypa
2. Xwumwst: ya9eOHUK TSl cpeiHero npodeccnoHaibHoro o0pasopanus /10. A. JleGenes, I'.
H. ®anees, A. M. T'ony6es, B. H. lllanosan; mox o6ieit pexakmueit I'. H. @aneesa. - 2-e uzn.,
niepepad. u gor. - Mocksa: U3parensctBo FOpaiit, 2024
HNuTepHeT-pecypcenl:
3. KoHmenmuy COBPEMEHHOTO €CTECTBO3HAHUSA: DIIEKTPOHHBIN ydeOHUK ApyneB A.A. u Jp.
otu. caiit. - http://nrc.edu.ru/est
4. Caiit, copepKalluii OTKPBITbIE YUEOHUKHU M0 €CTECTBEHHOHAYYHBIM AUCIUIUIMHAM: OQUIL. CaMT.
- http://www.college.ru
Caiit, MOCBSIIIICHHBIN BOIpOcaM ecTecTBO3HaHus:- http://www.naturalscience.ru
6. Caiit, mocBsIIEHHBIN Bomrpocam 3Botoiuu :http://www.macroevolution.narod.ru -

o
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4.
AUCHMILINHBI

KouTponp u oueHka pe3yiapTaToB OOyYEHHs OCYIIECTBISIETCS IMpENojiaBaTeleM B
MIPOLIeCCe MPOBEACHUS MPAKTUYCCKUX 3aHITHA M JIA0OPATOPHBIX PabOT, TECTUPOBAHMS, & TAKXKE
BBITIOJTHEHUS 00YyYaIOIUMUCS UHIMBUYaTbHBIX 3a/laHUM, IPOEKTOB, UCCiIeI0BaHui. Pe3ynbratTel
o0ydeHHUsl OMPENEIAIOT, YTO 00ydJaroIuecs MOJKHBI 3HATh, MOHUMATh U JIEMOHCTPUPOBATH IO
3aBEPIICHUH U3YyUYEHUSI TUCHUILITAHBI.

s dopmupoBaHusi, KOHTPOJSI W OLEHKH pE3yJbTaTOB OCBOCHUSA yueOHOU
JTUCIUIUIMHBL WCIIONB3YeTCS CHCTEMa OIICHOYHBIX MEPONPHUSITHH, MPEICTaBISIONas Cco0oi
KOMIUIEKC ~ y4eOHBIX  MEpPONpPUSTHUN, COTJAaCOBAaHHBIX C  pe3ylbTaTaMd OOydYyeHHs U
chopmynupoBanHbiX ¢ yaetom @I'OC COO (mpenMeTHbIe pe3ynbTathl o guciummuimae) 1 @I'OC
CIIO.

KonTpoais M oleHka pe3yjbTaTOB OCBOEHHSI 0011e00pa3oBaTe/IbHOM

Monyas / Paznen /
Ne Tema Pe3yanTart 00yuyenust OueHo4Hble MEPOTIPUSITHUS OK
| |OcHoBHOI MOTYJIB
1 DopMyJIMPOBATH 6a30BbIE
Pasnen 1. MOHATHUS U 3aKOHBI XUMUHU
OCHOBBI CTPOEHUS
BellecTBa

1.1 Crpoenue aromoB  |COCTaBISITH XUMUYECKHE 1. Tect «CtpoeHue aTOMOB OK 01
XUMHYECKUX (opMyJIBI COeTMHEHNI B XUMHYECKHX JIEMEHTOB M IIPUPOJIA
SJIEMEHTOB U COOTBETCTBHHM CO CTEIEHBIO  [XMMHUYECKOU CBA3ZHY.

Ipupoa OKUCJIICHUS XUMUYECKUX 2. 3amaun Ha COCTABJICHUE

XUMHIYECKOH CBSI3M  [IIEMEHTOB, HCXOIS U3 XMMHYECKHX (pOPMYJT IBYXaTOMHBIX
BaJICHTHOCTH U coeMHEHMH (OKCHIIOB, CYJIb(HUIOB,
PIIEKTPOOTPUIIATETFHOCTH rUAPHIOB U T.IL).

1.2 |[lepuopnyeckuit Xapakrepu3oBarb xumudeckue [[IpakTHKO-OpHEHTUPOBaHHbBIE OK 01
3aKOH W TabnwIa DJIEMEHTHI B COOTBETCTBUY C MX [TEOPETHUECKHUE 3a/IaHUS Ha OK 02
JI.. MenneneeBa  |OJOXEHHEM B TIEPHUOINYECKON [XapaKTEPU3AIUI0 XUMUIECKIX

CHCTEME XUMHUIECKUX HJIeMEHTOB: «MeTauinyeckue /
snemeHToB [I.1. MeHneneeBa [HeMeTasIMyecKue CBOMCTBA,
PIIEKTPOOTPHUIIATEIILHOCTD U
CPOJICTBO K AJIEKTPOHY XUMUYECKUX
5JIEMEHTOB B COOTBETCTBHUE C UX
PIICKTPOHHBIM CTPOSHHUEM U
[MOJIOKEHUEM B TIEPUOIUUECKON
CHCTEME XMMUIECKUX JICMEHTOB
JI.11. MenneneeBay.
2 |Pasmen 2. CocTaBjsaTh ypaBHeHusi 1 |[KoHTpoabHas padora «CTpoeHHe
XuMnyeckue cXeMbl XUMHYECKHX PEAKIHIi BeIeCTBA 1 XUMHUYECKUE
peakunu peaxkiumn»
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2.1

THIIBEI XUMHUYECKHUX
[peaxiuit

COCTaBIISATh PEAKITAN
COCITMHEHYISI, PA3JIOKEHUS,
oOMeHa, 3aMeILeHNs,
OKHCITUTEITBHO-
BOCCTAHOBUTEIBHBIC PEAKIIUH U
peakiun
KOMIUIEKCOO0Opa3oBaHus (Ha
MpruMepe THAPOKCOKOMIUIEKCOB
ATIOMHHHS U ITHHKA) C
Y4acTHEM HEOPTaHUUECKUX
BCIIICCTB

1. 3amaun Ha COCTaBJICHHE
YPaBHEHHUI peakLnd:

- COETMHEHWSI, 3aMEIICHHUS,
pasnokeHus, OOMeHa U Peakuii ¢
Y4aCTHEM KOMITICKCHBIX
COeTMHECHMH (Ha TIpUIMepe
UIPOKCOKOMIUICKCOB JIFOMUHUS U
[MHKA);

- OKHUCIIUTEIBHO-
BOCCTAaHOBUTEILHBIX PEaKIUi ¢
MCIIOJTb30BaHNEM METO/Ia
HIIEKTPOHHOTO OajaHca;

- C y4acTHeM KOMIUTEKCHBIX
coeMHEHMH (Ha mpuMepe
FUIPOKCOKOMIUICKCOB IIMHKA U
QTIOMHHHSA ).

2. 3amauu HaA pacyueT
KOJTMYECTBEHHBIX XapaKTEPUCTUK
MPOYKTa PEAKIINH COCTUHCHHUS,
MacCOBOM HJIM O0OBEMHOM T0JTU
BEIX0/1a TPOAYKTA PEAKIIAN
COCIIMHEHMSI OT TCOPETHUUECKU
BO3MOYKHOT0; 00BEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYCCTBCHHBIX XapPaKTCPUCTUK
MCXOHBIX BEIIECTB U MPOITYKTOB
peakiuu; Macchl (00beM,
KOJINYECTBO BEIIECTBA) MPOAYKTA
[peaxIuu, ecii OJTHO U3 BEUIECTB
TaHO B BHJIE PacTBOpa €
OIpElIETICHHOM MacCOBOH noeit
[PAaCTBOPEHHOTO BEIIIECTBA.

2.2 [Dnextponutrdeck (COCTaBIATh ypaBHEHHS 1. 3aganus Ha cocTaBieHUE
ast TUCCOIUAINSA U [XUMUYECKUX PEaKIINU MOJICKYJISIPHBIX 1 HOHHBIX
WOHHBIA OOMEH  |MOHHOTI'O OOMEHa C y4acTHEeM|peakIiil ¢ yyacTueM OKCHJIOB,
HEOPraHMYECKUX BEIIECTB  [KUCIIOT, OCHOBAaHUI U coliel,
MOHHBIX peakIuil ruIpoIn3a
COJIe, yCTaHOBJICHHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI.
2. JlabopaTopHas paborta
«Peakiuu ruaponuzay.
3 |Pasmen 3. UccaenoBars crpoenue 1  [KontposbHas padora

CtpoeHnue u
CBOMCTBA
HEOpPraHM4ecKux

BeIIECTB

CBOMCTBA
Heopraﬂuqecmx BCIIECCTB

«CBOJCTBa HEOPraHUYECKHUX
BelIeCTB)»
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3.1

Knaccudukanus,
HOMEHKJIATypa 1
CTpOCHHE
HEOPraHUYECKUX
BEILIECTB

Knaccugunuponartb
HEOpPraHMYECKUE BELIECTBA B
COOTBETCTBHUH C UX
CTpOCHHEM

1. Tect «<Homenkiatypa u
HA3BaHME HEOPTAHMYECKUX
BEIIECTB UCXOJS U3 UX
XUMHUYECKON (OpMYIIbI TN
COCTaBJICHUE XUMUYECKOM
(dbopMyJIbI HCXO/I U3 HAa3BaHUS
BEIIECTBA 110 MEKTyHAPOIHOM
VI TPUBUAIBHOU
HOMEHKJIATYPE».

2. 3aiaum Ha pacueT MaccoBOM
110711 (MacChl) XMMHUYECKOTO
hiieMeHTa (COSMHEHNS )B
MOJIEKYyJe (CMECH).

3. [IpakTrueckue 3agaHus Mo
KJ1acCU(UKALMU, HOMEHKJIaType
1 XUMHYECKUM (OpMYyIIaM
HEOPTraHNYECKUX BEIIECTB
Pa3INYHBIX KIIACCOB.

4. [IpakTuueckue 3a1aHus Ha
OINPEACIEHUE XUMHYECKON
AKTUBHOCTH BEILECTB B
3aBHCHMOCTH BU/Ia XUMHUECKOH
CBSI3HM U TUTIA KPUCTATUIMYECKOM

pELIETKY.

OK 01
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3.2 |®usuko- Y craHaBIUBaTh 1. Tect «OcobenHocTH OK 01
XUMUYECKHE 3aBHCHUMOCTH (PU3UKO- XMMUUYECKHX cBoMcTB okcuaos, |[OK 02
CBOMCTBaA XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBAHHIA,

HEOPTraHMYECKUX |[HEOPTaHMYECKHX BEIIECTB  [aM(OTEPHBIX TUAPOKCUIOB U

BEILECTB OT CTPOEHUSI aTOMOB U COJICID.

MOJICKYJI, 8 TAKOKE THIIA 2. 3ajaHKsI HA COCTaBIICHUE
KPUCTAIUTMYECKON PEMIETKH |ynapHeHnii XHMAYECKHX

peaKuuii C y4aCTUEM MPOCTHIX U
CJI0’KHBIX HEOPTaHUYECKUX
BEILECTB: OKCHUJIOB METAJJIOB,
HEMETAIJIOB U aM(OTEPHBIX
HJIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(pOTEePHBIX TUIPOKCHUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPHU3YIOLINX UX CBOMCTBA
1 CIIOCOOBI MOTYYCHHUS.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKUE 3aJaHUs Ha
CBOICTBA U MOJIYYEHUE
HEOPraHUYECKUX BEIECTB.
JlaGoparopHas paboTa
«CBoiicTBa METAIJIOB U
HEMETAJUIOB.

3.3 [[IpouzBoacTBO OK 01
HEOPraAHIIECKHX O0ocHOBBIBATh 3HaUeHHE U |[[IpaKTHKO-OPHEHTUPOBAHHBIE  |OK (2
BelECTB. [IPUMEHEHNE 3a/1aHUsl 10 COCTABJICHUIO
SHAYCHIE I HEOPraHUYECKHUX BELIECTB B [XUMUYECKUX PEAKIUH C
HpUMEHEHHYE B OBITOBOM U Y4acTHEM HEOPTaHMYECKUX
GBITY 1 Ha MTPOU3BOJICTBEHHOM BEIIECTB, UCIIOJIH3YEMBIX TSI UX
HpPO3BONCTBE e TeTbHOCTH YeNIOBEKa UX [MASHTU(DUKAIIUN U

(hUBUKO-XUMUYECKUMU MTPOMBIIIIJICHHBIX CITOCOOOB
CBOMCTBaMH [10Jy4CHUS.

4 [Pa3nen 4. HccaenoBars crpoenue 1  |[KoHTposbHasi padora
CtpoeHue u cBoiicTBa opranuyeckux («CTpoeHuUe U CBOMCTBA
cBOlicTBa BellleCTB OpPraHUuYecKHX BellecTB
OpPraHMYecKux
BeleCTB
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4.1

Knaccudukanus,
CTpOCHHE U
HOMCHKJIATypa
OpraHUYECKHUX
BEILIECTB

Knaccugunuponartb
OpraHNYeCcKHe BEIECTBA B
COOTBETCTBHUH C UX
CTpOCHHEM

1. 3amanug Ha cocTaBiIeHUE
Ha3BaHUN OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHON
I MEKTYHApOIHOM
CHCTEMaTUYECKON
HOMEHKJIAType.

2. 3aaHus HA COCTaBJICHUE
[TOJIHBIX M COKPAILLEHHBIX
CTPYKTYPHBIX (hOpMyJTT
OpraHMYECKUX BEILECTB
OTJIEIbHBIX KJIACCOB.

3. 3agaun Ha oIpeesIeHue
npocteiiien (opMyIibl
OpraHUYECKON MOJIEKYJIBI,
MCXO/1 U3 DJIEMEHTHOI'O COCTaBa
(B %).

OK 01

4.2

CBoiicTBa
OPraHUYeCKHUX
COeIMHEHUN

Y cTaHaBIMBaTh
3aBUCUMOCTH (PH3HKO-
XUMHYECKHX CBOMCTB
OpPraHMYECKHUX BEIIECTB OT
CTPOCHHS MOJICKYJI

1. 3amanus Ha cocTaBieHUE
YpaBHEHUN XUMUYECKUX
peaxiuii ¢ yyactueM
OpraHMYeCKHUX BEIIEeCTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHUSI.

2. 3ajaHNs HA COCTABIICHHE
YpaBHEHUN XUMHUYECKUX
peakuyil, WIUTIOCTPUPYIOIIHUX
XMMHUYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
NTAHHBIX peaklHi 1
FeHETUYECKOM CBS3U
OpraHUYEeCKHUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHble 3ama4u 1Mo
YPAaBHEHUSIM PEAKIIUM C
YIaCTHEM OPTaHUYECKUX
BEIIECTB.

4. JTaboparopHas paboTa
«Ilonmyuenue sTuneHa u
M3yUYEHUE €r0 CBOMCTBY.

OK 01
OK 02
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4.3 |Opranuueckue O6ocHoBbIBaTh 3HaueHue U [[Ipaktuko-opuentupoannsie  [OK 01
BEIIIECTBA B NpUMEHEHHE OPTaHUYECKUX [337]aHUs TIO COCTaBJICHUIO OK 02
PKU3HEIEATENILHOC [BEIIECTB B OBITOBOM H XUMUYECKUX PEAKIHid C
TU 4EJIOBEKA. [IPOU3BOJICTBEHHON Y4acCTHEM OPTaHUYECKUX
[Tpon3BOJICTBO M |I€ATEILHOCTH YEJIOBEKA UX |BELLECTB, UCIIOJIB3YEMBIX JUI UX
pUMEHEHHE (U3UKO-XMUMHUYECKUMHU UACHTU(PUKALIMY B OBITY U
OpPraHUYECKUX CBOWCTBaMHU [IPOMBIIIJICHHOCTH.

BEILIECTB B
MPOMBIIIJICHHOCTH

5 [Pa3pea S. HccnegoBats paBHoBecue [KoHTposibHas padorta
Kunernuyeckue u | CKOpPOCTb XUMHYecKHX |[«CKOpPOCTH XMMHYECKOMH
TepMOANHAMMYEC |PeaKIuii peakI Ul U XHMHYeCKoe
KHe pPaBHOBeCHE
3aKOHOMEPHOCTH
NPOTEeKAHUS
XHMHYEeCKHX
peakuuit

5.1 [Kunernueckue VccnenoBarh BIMsIHUE 1. JJaboparopnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHLIEHTpALIH BHIOOD: OK 02
[IPOTEKAHUS pearupymoomux BemecTB 1 |- «Onpeenenue 3aBUCUMOCTH
XUMHYECKHIX TEMIIEPATYpPbI HA CKOPOCTh  [CKOPOCTH PEAKLIUU OT
peaximii XUMHYECKHX PeaKIuii KOHIICHTPALIUU pearupyrommx

BEIIECTBY;

- «Onpenenenne 3aBUCUMOCTH
CKOPOCTH PEaKLUU OT
TEMIIEPATYPbI».

2. IIpakTHKO-OpUEHTHPOBAaHHBIE
TEOPETUYECKHE 3a/laHUs Ha
aHayIn3 (PaKTOPOB, BIUSIOLIUX HA
M3MEHEHHE CKOPOCTH
XUMHUYECKOW PEaKIUH.
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5.2 [T epmoaunamuyec |MccnenoBars BIUSIHUE 1. 3apaum Ha pacuets! TemoBeIx (OK 01
KHE M3MeHeHHs KoHueHTpanun  pddexTos xumudeckux peakuuii [OK 02
3aKOHOMEPHOCTH  [BEILIECTB, PEAKIIMH CPEIbl U [ OTPEICTICHUE TUIIA PEAKIIUU
MPOTEKAHUS TEMIIepaTypbl Ha CMELIeHHE ((TI0 TeTI0BOMY PQEKTy: 3K30- U
XUMHUYECKHUX XUMHUYECKOT'O PABHOBECHUS  PHIOTEPMUUYECKHUE).
peaKIHii. 2. [IpakTHKO-OpUEHTUPOBAHHBIC
PaBHOBecHe 3a/1aHKs Ha IPUMEHCHHUE
XUMHUYECKHUX npuHiuna Jle [laTenpe ms
peakiuit HaXO0/ICHUS HAIpPaBJICHUS
CMEIICHUSI PAaBHOBECHUS
XUMUYECKON PEAKLUU U aHAJIN3
(haKkTOpOB, BIHSIONIMX HA
CMEIIEHUE XHMHUYECKOTO
[PaBHOBECHSI.
3. JJaboparopnas padota
«M3yueHne BIUAHUS PA3TMYHBIX
(akTOpOB Ha CMELLEHUE
XUMUYECKOTO PABHOBECHU .
6 Paznea 6. "
ccienoBath aucnepcuoie [KonrposabHas padora no reme

Jlucnepcipie CHCTEMBI «JlucnepcHbIe cCHCTEMBbBI»

CHCTEMBbI

6.1 |lucniepcHbie PaziyuyaTh HCTHHHBIE 1. 3ajaun HA IPUTOTOBIIEHUE OK 01
CHUCTEMBI 1 PacTBOPBI, KOJUIOUIHBIC PAcTBOPOB. OK 02
hakTOpBI HX PacTBOPBI 1 2. IIpakTUKO-OpUEHTUPOBAHHEIE
YCTOMYHUBOCTH rpy0OINCIICPCHBIC CHCTEMBI [pacueTHBIE 3aJaHH HA

Ha OCHOBE XUMHUUYECKOTO UCTIEPCHBIE CHCTEMBI,
OKCIIEPUMEHTA MCIIONIb3yeMbIe B OBITOBOM U
[MPOU3BOJACTBEHHOMN
e TeTbHOCTH YeJIOBEKA.

6.2 [UccaegoBanue VccnenoBath Gpu3uko- JlaGopatopHas pabota (Ha OK 01

CBOMCTB XMMUYECKHE CBOWCTBA BLIOOD):
TACTIEPCHBIX Pa3IMYHBIX BUJIOB - TIpUTOTOBJIEHNE PACTBOPOB;
CUCTEM TUCTIEPCHBIX CHCTEM - HccnenoBanue IuCHEpCHBIX
CHCTEM.
7 [Pa3znea 7. HUccienoBaTh CBONCTBA
KauecTBeHHbIEe  |OPraHMYecKUX U
peakiun HEOPraHN4YeCKHUX BellecTB
00HapYKeHU s € HCNOJIb30BAHNEM

OpPraHuvYecKUux v
HEOPraHM4YeCKuX
BeLLECTB

Ka4eCTBEHHbIX peaKkuuii
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7.1 |(O6HapyxeHHe VccnenoBath kauecTBeHHBbIE (1. JlabopaTopHas paborta (Ha OK 01
HEOPraHMYECKUX [PEAKI[MU HEOPTaHUYECKUX  [BBIOOP):
KaTHOHOB U BEILECTB - AHQJIUTUYECKHUE PEaAKIUU
AHHOHOB kaTUOHOB [-VI rpym;
- AHQJIUTUYECKHUE PEaAKIUU
AQHUOHOB.
2. [lpakTuueckue 3aaHus HA
COCTaBJICHUE YPAaBHEHUI
peaxkuuii oOOHapyKEeHUS
kaTroHOB [-VI rpynn u aHnoHOB,
B T.4. B MOJIEKYJIIPHOW U HOHHOM
dbopmax.
7.2 |ObHapyxxeHue VccnenoBath kauecTBeHHbIe (1. JlabopaTtopHas pabota (Ha OK 01
OpraHUYEeCKUX peaklKi OPraHUYECKUX BEIOOD):
BELIECTB COCIMHEHUH OTIEIbHBIX - KauectBeHHbie peakuuu Ha
OTJIEIbHBIX KJIACCOB OTJIEIbHBIE KIIacChl
KJIACCOB C OpraHUYECKUX BEIIECTB;
HMCII0JIb30BAaHUEM - KauecTtBeHHb1l1 aHanus3
KaueCTBEHHbBIX OpraHUYeCKUX COETUHEHUH 110
peakuuii (YHKIIMOHATBHBIM TPYIIIaM.
2. IlpakTueckue 3a1aHus Ha
COCTaBJICHUE KaYECTBEHHBIX
peaxiuii oOOHapyKEeHUS
OPraHUYECKUX COCTUHEHUH.
8 [Paznea 8. OueHuBaTh NOCJAEACTBUS (3alIUTA JOKJIAI0B Keiica (¢
XuMmusi B ObITY U [OBITOBOM U yueToMm Oyayueu
MPOM3BOJACTBEHH |[IPOM3BOJACTBEHHOMI npogecCHOHAIBLHOM
0ii 1eATEeJIbHOCTH |1eATEJIbHOCTH Y€JIOBEKA C |1eATeJIbHOCTH)
yeJioBeKa MO3MIHIA IKOJIOTHYEeCKO
0e3onacHoCTH
Xumus B ObiTy U |OuieHuBaTh nocienctsust  [Jloknan keic (¢ yaetom OK 01
TIPOM3BOJICTBEHHO |OBITOBOM U 6ymymeit npodeccronansroit  [OK 02
W IEATEeIbHOCTH  |IPOU3BOJICTBEHHOM nesTeTbHOCTH) Bo3MOXKHBIE OK 04
yeloBeKa eSITEIbHOCTH YeJIOBEKa C  (TEMbI KEHCOB: 1915 (3)72

MO3UIINN DKOJIOTUYECKON
0€e30IMacHOCTH

1. Xumnueckue BeiecTsa u
COCTaB MaTepHUAIIOB JUIS
aHUMalUH

2. lcnonp30BaHMe NOJIMMEPOB B
aHUMaL1H.

3. Opranuyeckre BENIeCcTBa B
KYKOJIbBHOM aHUMAallluH
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