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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

0011e00pa30BaTEILHOTO LUKJIa o0pa3zoBaTeNbHON IIPOrpaMMbl B
cootBercTBUHM ¢ PI'OC 1o crenuanbHOCTH CPEIHEro NpodeccHoHaIbHOTo 00pazoBaHus (anee
CIIO), Bxonsmed 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. Ileau 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) chopmMHpOBaTh HABBIKH MPOBEICHUS XMMUYECKUX IKCIICPUMEHTAIIBHBIX UCCIICIOBAHUI
C coOmoneHueM TmpaBuil 0e30macHOro oOpalieHusi ¢ BelleCTBaMH U J1TaOOpaTOpPHBIM
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



Koa n HaumeHoBaHue
t¢opmupyembIx
KOMIIEeTEeH U i

H.na}mpyeMble PE3YyAbTAThl 0OCBOCHUA TUCHUIIIMHBI

Oommue

JAucumMinimHapHbIe

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

TEXHOJIOTUYECKOW M COIMAIbHOW HAIpPaBIEHHOCTH,
CIOCOOHOCTh ~ WHHUIMMPOBAaTh,  IUIAHUPOBAaTh U
CaMOCTOSTENILHO BBIIOIHATH TAKyIO JEATEILHOCTD;

- HHTEpecC K Pa3iu4HbIM chepaM mpodecCuoHaTHLHON
JeATEIILHOCTH,

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, KJIacCUPUKALMU 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) eraTI/IBHOG MBIIIJICHUC HpI/I peH_IeHI/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/1dvy, BBIABHUIdTb THUIIOTC3Yy €€

- 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 P, TOMOJIOTH, YTJIE€BOJIOPOIbI, 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), TEOPUH 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
W3YYCHHBIX TOHSTHH, MPUMEHITh COOTBETCTBYIOIIUE TOHSITHS
NpU ONUCAHUU CTPOEHUSI M CBONCTB HEOPraHMYECKUX U
OPTraHWYECKUX BEIIECTB M WX TMPEBpAICHUHN; BBIABISATH
B3aUMOCBA3b  XMMHMUYECKMX 3HAaHUW C  TOHATUSAMH U
MPEACTABICHUSIMHU JPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

- yMEeTh HCII0b30BaTh HaWMEHOBAaHUS XUMHUYECKUX
COCMHEHUN MEXIYHAPOJHOTO COK3a TEOPETUYECKOM U
MPUKIJIAJIHON XMMHHM M TpPUBHAJIbHBbIC HAa3BaHUs BaKHEMIHX




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
MPEAMETHBIX 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
KJlaccaM M IpyniaM COe€IMHEHUH, 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 3HAYCHMM XUMHM B CHUCTEME €CTECTBEHHBIX HAyK U €€
poiiu B 00ecreyeHUH YCTOMUMBOIO pa3BUTHUS YEJIOBEUECTBA: B
peleHny IpobeM SKOJIOTHIECKOM, SHEPTeTUUECKOM U MHUILEBON
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:
OCHOBOIOJIATaloIMe MOHATHS (AONOJHUTENBHO K CHUCTEME
MOHATHM  0a30BOT0  YpPOBHSI) - H30TOIbI, 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 3HAHUS, JIeXKAIUEe 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,
NOJYyYeHHH W  OE30IaCHOM  HCIIOJIB30BAaHUHM  BAKHEHUIINX
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
¢u3nueckux BeMMUYMH (Macchl, o0ObEMa Ta30B, KOJUYECTBA
BEIIIECTBA), XapaKTEpU3YIOIIUX BEIIEeCTBA C KOJIWYECTBEHHOMN
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 NpPHU3HAKU 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, COKPAILEHHBIX M 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 COCTaBJICHHMS UX MOJHBIX U
COKpAILlCHHBIX HOHHBIX YPAaBHECHMI;

- peakuuil TUApOIM3a, peakuuil KOoMIUIeKcooOpa3zoBaHUs (Ha
pUMepe  TUIPOKCOKOMIUIEKCOB  IIMHKA W AJIOMHUHHS);
NOATBEP)KIATh XapaKTEPHbIE XUMHUYECKHE CBOMCTBA 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 TpylnmaM COEAMHEHHH (IIPOCThle BELIECTBA, OKCHJBI,
TUAPOKCHU/IBI, COJIU; YTJIEBOJIOPOAbI, 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" OpOMTANN, SHEPTETUUCCKHE 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
WHPOPMAITMOHHBIE
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 IIOJIMKYJIbTYPHOM 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
IIO3HaBaTCIbHBIMU JICI\/IICTBI/ISIMI/I:

B) pabota ¢ HHpOpMAIHEH:

- 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, OIpe/IeNsITh CPEeLy BOJHBIX 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,
MI0JTy9aeMYI0O U3 Pa3HbIX UICTOYHUKOB (CPEICTB MAacCCOBOIT
nHpopmanuy, cetb HTEpHET U IpyrHe);

- 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
BU3yaJIM3allly;

- 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;
- BJIaJ€Th HAaBbIKaMHU PACIIO3HABAHUA U 3allIUThI
nHpopMaIuu, HHOPMAITMOHHOW OE30MTaCHOCTH JIMYHOCTH;

HCIIONIF30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS IJIS1 PUHITHS
pENICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C
BEIECTBAMH U UX IPUMEHEHHEM - YMETH CaMOCTOSITEIIEHO
IDIAHUPOBATH Y IPOBOIUTH XUMHUECKUAN IKCTIEPUMEHT (TIOTyUeHHE 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 pe3ysIbTaThl SKCIICPUMEHTA, aHATTM3UPOBATh U OLICHUBATH MX
JIOCTOBEPHOCTB;

- YMETh OCYIIECTBISATH IIeTICHAPABICHHBIN 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, HCTIOB3YEMBIX B €CTECTBEHHBIX HayKax H
YMEHHSIMH ITPUMEHSATh 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
NEUCTBUSIMHU:
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
HarpeBaHWH, IBETHBIE PEAKIINN OEITKOB; POBOIUTH PEAKIIUH HOHHOTO
o0MeHa, OIpeeNATh Cpely BOJHBIX PaCTBOPOB, KAUECTBEHHBIE
peakiuu Ha cyib(ar-, kapOOHAT- ¥ 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
pe3yJIbTaThl COBMECTHOM Pa0OTHI,

- 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:

- [IPUHUMATh MOTHUBBI U apTyMEHTBI APYTIUX JHOACH
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
9KCIIEPUMEHT (MOIYUICHUE U U3YUESHHE 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
COXPaHEHUIO
OKpY>Karollen cpelibl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HAaHHUS 00
W3MEHEHUH KIIMMara,
MPUHLUITEI OEPEXITUBOTO
MIPOU3BOJCTBA,

3G PEKTHBHO
JIEUCTBOBATH B
Ype3BhIYAHBIX
CUTYyaIusX

B 00nact 5K010rMUECKOro BOCIIUTAHUS:

- c(OPMHUPOBAHHOCTDH IKOJIOTMIECKOH KYJIbTYPHI,
MOHUMAaHUE BIUSHUSA COLUATIbHO-3KOHOMHUYECKUX
MPOLIECCOB Ha COCTOSIHUE NMIPUPOAHOM U COLMAIBHOM Cpeapbl,
OCO3HaHUE II100ATFHOTO XapaKTepa SKOJIOTHIECKIX
pooJieM;

- IUTaHUPOBAHUE U OCYILIECTBICHUE JICHCTBUI B
OKpY’KalolleH cpelie Ha OCHOBE 3HAHUS Lieel yCTOWYNBOTO
Pa3BUTHS YEIOBEYECTBA;

AKTUBHOE HENPUSATHE AECHCTBUH, IPUHOCAIINX Bpe
OKpy>KarolLei cpene;

- yMEHHE MTPOrHO3UPOBATh HEOIArONPHUSTHBIE
9KOJIOTMYECKHUE TTOCIIECACTBHS MPEITPUHIMAEMBIX
JIEHCTBUM, IPEOTBPAILATh UX;

- pacirpeHne OmbITa AesITETbHOCTH 3KOJIOTHIECKOM
HaIpPaBIECHHOCTH;

- OBJIa/ICHUE HaBBIKAMH y4eOHO-UCCIIEI0BATENbCKOM,
MIPOEKTHOM U COLMAIBHOM JEATENBHOCTH;

- c(hopMHPOBATH MIPEACTABICHUS: O XUMUYECKOI
COCTABJISIFOLIECH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIA XUMHUH B
[TO3HAHUM ABJICHUH NPUPOBI, B HOPMUPOBAHUH MBILUICHHUS U
KYJbTYpPBI INUHOCTH, €€ (PYHKIIMOHAJIBHOM IPaMOTHOCTH,
HeO6XO)Z[I/IMOI\/'I IJ1d pE€HICHU IMPAKTUYCCKUX 3a4a4 U OKOJIOTMYCCKHU
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 POTHO3UPOBAThH, AHAIM3UPOBATH U OLIEHUBATH C
MO3ULINHI SKOJIOTHUECKON 0€30I1aCHOCTH MOCIEACTBHS OBITOBON U
MIPOU3BOACTBEHHOM JIEATENBHOCTH YEJIOBEKA, CBSI3aHHOM 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
PAaKTUYECKUE 3aHATHS

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 U NMPodecCHOHATBLHO-OPUEHTHPOBAHHOE), JIAD0PaTOPHbIE U Oo0bem dopmupyemble
pa3aenoB U TeM NpaKTHYecKHe 3aHATHS, TPUKIATHOH MOLY/Ib 4acoB KOMIIeTeHIN U
1 2 2 4
Beenenne HayuHnble MeTOIBI MO3HAHHUS BelECTB U XUMHYECKHUX ABJIeHUIl. 3HaAUeHHe XUMHHU P 0CBOEHHHU Npodeccuii 1
IIpakTuyeckue 3aHsaTHe 1 BX0IHOI KOHTPOJIB 32 KypC OCHOBHOM LIKOJIbI 1
OcHOBHOe coiepKaHue
Paznen 1. OcHOBBI CTPOEHUSA BelllecTBa 4
Tema 1.1. OcHOBHOe coiepKaHue 4 OK 01
Crpoenne aToMOB  ITegpernueckoe 06yuenue 2
XUMHNUYCCKHUX
S IIEMCHTOB 1 CoBpeMeHHast MOJIENTb CTPOCHUS aTOMa. DJIEKTPOHHAS KOHPUTryparus aroMa. Kiaccudukamnust XMMIYECKUX HIIEMEHTOB
T — (s-, p-, d-a;memenThI). BasieHTHBIC 3JIEKTPOHBI. BaleHTHOCTD. DICKTPOHHAS TPUPOIa XUMHUCCKOM CBSI3H. }
RS JJIeKTPOOTPHLIATENLHOCTh. KoBaneHTHas CBsI3b, €€ pa3HOBUAHOCTH M MEXaHU3MbI 00pa3oBaHus (0OMEHHBIN M JOHOPHO- 2
akLenTopHbii). MoHHas cBsa3b. Metayuindeckas cBs3b. BogopoaHas cBs3b. MexMoseKyspHble B3aUMOeHCTBYS.
30TOI1BI, OCHOBHOE U BO30YK/IEHHOE COCTOSTHAE aTOMa, THOPUAN3AIHAS AaTOMHBIX OpOHTAaJIeH.
I[IpakTH4eckoe 3aHATHE 2 2
Permenne mpakTHYECKUX 33JJaHUI HA COCTABJICHUE JIEKTPOHHO-TpaPUIeCKUX (POPMYIT AIeMEHTOB 1-4 eprnooB.
Permenre 3ajaHuii Ha UCTIOIb30BaHNE XUMUYECKON CHMBOJIMKH M HA3BaHWH COEMHEHUI 110 HOMEHKJIIAType
MCXKIYHApOJIHOro COro3a TeOpeTH‘IeCKOﬁ u HpI/IKHa):[HOP'I XUMHUHU U TPUBUATIBHBIX Ha3BaHUU JUJIA COCTaBJICHUS 2
XHUMUYECKUX (POPMYIT IBYXaTOMHBIX COETUHEHUH (OKCHIOB, CYyIb(QHIOB, THAPUIOB U T.I1.) ¥ JPYTUX HEOPraHUIECKUX
COETMHEHHI OT/IEIIEHBIX KIIaCCOB.
Tema 1.2. OcHOBHOe coiep:kaHne 2 OK 01
[leprosmieckuit TeopeTnueckoe 00y4denne OK 02
3aKOH W Ta0nuIa I 3 >
J1.11. Meneneesa pakTHYecKoe 3aHATHE
[Tepuoauueckas cucrema xumuueckux sneMenToB [[.1. Menneneea. @uznueckuii cmpica [lepruoanueckoro 3aKoHa
J1.11. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHNUSI CBOHCTB XUMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U
CJIO’KHBIX BELIECTB B COOTBETCTBHH C MOJIOKEHHEM XUMUYECKOI0 AieMeHTa B [leproanueckoi cucreme. )

MupoBo33peHuecKoe U HayuHoe 3HaueHue Ilepuoanueckoro 3akona J[.M. Menneneesa. IIpornossl [I.1. Menaeneena.
OTKpI)ITI/Ie HOBBIX XUMHNYCCKUX DJICMECHTOB.
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PerieHne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/laHUH HA XapaKTEePU3aLUI0 XUMUYECKUX
HIIeMEHTOB «MeTanyeckre / HeMEeTaJUINYECKUEe CBOMCTBA, 3JIEKTPOOTPULIATEIBHOCTD U CPOJICTBO K
JIEKTPOHY XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX IEKTPOHHBIM CTPOEHUEM U MOJO0KEHUEM B
[IEPUOIMYECKON CHUCTEME XuMUYecKuX emMeHToB JI.M. MenneneeBay.

Pazpnen 2. XuMnuyeckmne peakumm

12

Tema 2.1. Tumer
XUMHUYECKUX
peakuuii

OcHOBHOe co/iep:KaHue

Teopernyeckoe o0yueHue

Knaccudukanus 1 TUIIBI XUMUYECKUX PEAKIMN C y4acTHEeM HEOpraHMuecKux BeulecTB. KonnuecTBeHHbIE
OTHOIIECHUS B XUMHH. OCHOBHbBIE KOJINYECTBEHHBIE 3aKOHBI B XMMHUH U PAcUEThl 10 YPABHEHUSIM XUMHUECKUX
peakuuii. Mosb Kak €AMHNLIA KOJIMYECTBA BellecTBa. MossipHas Macca. 3aKOHbI COXpaHEHHS MAacChl U
HHEepruu. 3akoH ABoraapo. Mossipablil 00beM razoB. OTHOCUTENIbHAS [IJIOTHOCTD Ia30B.

Peakiiuy KOMIUIEKCOOOpa30BaHMs C y4aCTHEM HEOPraHWYECKUX BELIECTB (Ha MpUMepe I'MIPOKCOKOMILIEKCOB
[IMHKA ¥ AJIFOMUHUA).

I[IpakTH4eckoe 3ansaTHe 4

CocTaBiieHHe ypaBHEHUH peakllnii COeITMHEHUS, Pa3NI0KEeHUs, 3aMeIIeHNs, 0OMeHa. Y paBHEHUS peaKIHii
rOpEHUs, HOHHOTO OOMEHa, OKUCIICHUS-BOCCTAHOBIICHUSI.

PacyeT KOJIMYEeCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOTyKTa pEaKLUU COETUHEHHS, €CIH OJHO U3 BELIECTB JaHO B U30bITKE
1/WIK COZIePKUT IpuMecH. PacueT MaccoBoil niin 00beMHOM 10JIM BBIX0/1a MTPOIyKTa PEAKIIMN COEAUHEHUS OT
TEOPETUYECKH BO3MOXKHOTO0. Pacuer 00beMHBIX OTHOIIEHUH ra30B. PacueT macchl (00beM, KOJIMYECTBO
BEIIECTBA) MIPOAYKTA PEaKIUH, €ClIM OJJHO U3 BEIIECTB JaHO B BUJIE paCTBOPA C ONPEEICHHON MacCOBOM
0J1ei paCTBOPEHHOTO BEILIECTBA.

ypaBHeHI/IH OKHCJICHHS-BOCCTaHOBICHMA. CTeneHb oKUcIeHUS. OKUCIUTENb U BOCCTAHOBHUTEIb.
OKHUCITNTEIIFHOBOCCTAHOBUTEIIHHEIC PCaKknuu B MpUupoac, MpOMU3BOJACTBCHHBIX ITPOLECCaxX U
PKU3HCACATCIIBHOCTH OPraHUu3MOB. OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHBIN NOoTCHIUAJI CPCIBI. CocraBieHue u
YPAaBHUBAHUC OKUCIIUTCIIBHOBOCCTAHOBHUTECIIbHBIX peaKuHﬁ MCTOIOM BJICKTPOHHOT'O Oananca. Tunuuneie
HCOPTraHNYCCKUC OKUCIUTCIIN U BOCCTAHOBUTCIIN. SHCKTPOJ'II/B PaCcTBOPOB U pacCIlJIaBOB coJIeii.

OK 01

Tema 2.2.
DJIEKTPOJIUTHYECKA
sl TCCOLMalns U

OcHoBHOE coaep:kaHne

Teopernueckoe o0yuenune

TeOpI/I}I SHCKTpOHHTquCKOﬁ Jucconuanum. Peakiimy HOHHOTO oomeHna. CocraBicHue peaKuHﬁ HOHHOI'O

OK 01
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MOHHBIA OOMEH

oOMeHa MyTeM COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH.
["unponu3 coneil. 3HaUeHHUE THIPOIN3a B OMOIOTMYEeCKUX OOMEHHBIX mporieccax. [[puMeHeHne ruipoivsa B
[TPOMBIIIIJICHHOCTH.

I[IpakTHYeckoe 3aHATHE 5

JlaGoparopHas pabota «Peakiuu ruipoian3a.
VccemoBaHue cpeibl paCTBOPOB COJICH, 00pa30BaHHBIX CHUIBHBIMU M CJIA0BIMH MPOTOIUTAMU, U UX PEaAKIIHA
C pacTBOpaMH Iesouu 1 kapOoHara HaTpusi. CocTaBleHHUEe PEeaKINil THIPOIU3a CONCH.

KonTponbHo-0000matonuii ypok. CTpoeHne BelecTBa U XUMUYECKUE PEaKIIHH.

Pazgea 3.

CTpoeHHe B CBOIICTBA HEOPTAHMYECKUX BelleCTB

24

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTPOCHHE
HEOPraHUYECKUX
BEIIIECTB

OcHOBHOE co/iep:KaHue

Teoperuyeckoe o0yueHue

[Ipenmer Heopranuueckoil xuMuu. Bzaumocssa3p Heopraunueckux BemecTs. Kinaccuduxanus
HeopraHuueckux BerecTB. IIpocTsie u cioxHble BeuecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX BEIIECTB (OKCHUbI,
'MJIPOKCUBI, KUCIOTHI, cosn). HoMeHKIaTypa u Ha3BaHWE HEOPraHMYECKUX BEILECTB UCXOMs U3 UX
XUMHAYECKON (POPMYITBI HITH COCTABICHNE XUMUYECKOH (DOPMYITBI MCXO/Is U3 Ha3BAHHSI BELIECTBA 110
MEXTyHapOAHON WIN TPUBUAJIILHOM HOMEHKIIATYPE.

Me:xmorexysipHble B3auMmozeicTsus. Kpucrannoruapatel. ArperatHble COCTOSIHUSI BELLIECTBA.
Kpucraanmnueckrue 1 aMopHbIe BelecTBa. THITbI KpUCTAIUIMYECKUX PEIETOK (ATOMHAs!, MOJIEKYJIIpHas,
MOHHAsI, MEeTaJNIN4YecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKOM PEIIETKHU.
[ IprurHBI MHOTOOOpa3usl BEIIECTB.

CoBpeMeHHbIE MPEACTABIIEHUS O CTPOEHUU TBEPJIBIX, )KUJIKHUX U ra3000pa3HbIX BemiecTB. JKuaKue KpucTauibl.

[IpakTHuyeckoe 3ansitue 6

Perienue 3a1a4 Ha pacueT MacCOBOM 10U (MAcChl) XUMHUYECKOTO 3JIEMEHTA (COeTMHEHNS) B MOJIEKYJIe
(cmecn). Penienne npakTuueckux 3aJaHuii 1o Kiaccuukaiy, HOMEHKIAType U XUMUYECKUM GopMyiaM
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (HAa3bIBaTh U COCTABIATH (POPMYJIIBI XUMHUUECKUX BELIECTB,
OIpeNIeNIATh IPUHAIIEKHOCTD K KJI1accy).

OK 01
OK 02

VcTounuku xumuuyeckol wuHpopmanuu (HaydyHas U ydyeOHO-Hay4Hasl JHUTepaTypa, CpelCcTBa MacCOBOIl
uHpopmanuu, cetb HWHTepHer u apyrue). [lowck wuH(popMmManMu 1O Ha3BaHMAM, HJIEHTH(UKATOpaM,

CTPYKTYpPHBIM (popmysiam.
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Tema 3.2. ®uszuko- |(OCHOBHOE coep:KaHue 12 OK 01
XUMITICCKAC Teoperuueckoe o0yuenne 6 OK 02
CBOICTBa =
CODLAHIICCK MeTaibl. OOuue pusnueckre 1 XuMu4eckue cBoNCcTBa MeTaioB. CriocoOb! nonydeHus. 3HaueHue METaJJIoB
HEOPTaHUYECKUX
e pecm I HEMETAJVIOB B IPHUPOAE M >KU3HEAEATEIbHOCTH 4YelloBEKa M opraHu3moB. Kopposus MmeramuioB: BUIBI 2
B KOPpO31H, CIIOCOOBI 3aIIMTHl METAJJIOB OT KOPPO3HUH.
Hemetamnpl. O0mue ¢puznyeckue 1 XMMUYECKHe CBOMCTBA HEMETauIoB. TunuuHele cBoiicTBa MetamuioB 1Y -
YII rpynn. Knaccudukanus 1 HOMEHKIaTypa COeAMHEHUH HeMeTaoB. KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB| 2
B [IPUPOJIE.
XMMUYecKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEUIECTB (OKCUOB, THAPOKCUIOB, KUCIOT, COJIEH
U 71p.). 3aKOHOMEPHOCTU B U3MEHEHMU CBOWCTB IPOCTBIX BEILECTB, BOJAOPOAHBIX COCAUHEHUH, BBICIIUX| 2
OKCHJIOB U TUJIPOKCHIOB.
IIpakTH4eckoe 3ansATHE 7 6
CocTaBiieHHEe YPaBHEHUI XUMUYECKUX PEAKIUN ¢ y4acTUEM MPOCTHIX U CII0KHBIX HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJUIOB, HEMETAUNIOB MU aM(OTEPHBIX 3JIEMEHTOB; HEOPraHHMYECKUX KHCIOT, OCHOBAHUU H
aM(pOTEepPHBIX THUIPOKCUIOB, HEOPTAHMUECKUX COJIeH, XapaKTepU3yIOIINX UX CBOICTBA. 4
Perienre mpakTUKO-OPHUEHTHPOBAHHBIX TEOPETHUECKUX 3a/IaHMI HAa CBOMCTBA M MOJYyUYECHHUE HEOPTaHUYECKUX
BEIIECTB.
JlabopaTopHble 3aHATHSA 2
JlaGopaTopHas pabota «CBOICTBa METAIIJIOB M HEMETAIIOBY.
ccnenoBanue GU3NYECKUX U XUMUYECKUX CBOMCTB METAJJIOB M HEMETAIUIOB. PeleHne sKkcrnepruMeHTaIbHbIX,
3a/1a4 [0 CBOMCTBAM XMMHYECKHM CBOICTBaM META/NIOB U HEMETAJJIOB, MO PACIIO3HABAHUIO U IOJIYYEHUIO 2
COCTMHEHHI METaJlIOB U HEMETAJIIOB.
Tema 3.3. OcHoBHOE coepraHue 3 OK 01
[IponssoscTBo Teopernuyeckoe o0yyenne 2 OK 02
HEOPTraHUYECKUX
seiecTB. 3HAUCHHE OOmue mnpeacTaBIeHUs O MPOMBIIIICHHBIX CHOCO0ax TMOJNYYeHUS XUMHUYECKHUX BEIIECTB (HAa MpuUMepe
. HMeﬁeHMe 5 |[IPOM3BOJICTBA aMMHaKa, CEpHOI KUCIIOTHI). 2
p UepHas u nBeTHast MeTaiutyprus. [IpakTndeckoe MprUMEHEHUE AIIEKTPOIIN3a JJIs OyYeHHUs [ISTOYHBIX,
OBITY U Ha
[[eTOYHO3EMETbHBIX METAJNIOB U alfoMUHUs. CTEKII0 U CHITMKATHAs IPOMBIIIIEHHOCTh. [IpobieMa 0TX010B 1
[TPON3BOICTBE MOOOYHBIX MPOTYKTOB.
IMpakTHyeckoe 3ansaTe 8 1
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Pemienrie MpakTUKO-OPUEHTUPOBAHHBIX 3a/laHUN O POJIM HEOPraHWYECKOW XHMMHUU B Pa3BUTHH MEAUIIMHBI,
CO3/JaHUM HOBBIX MaTEpPHAIOB (B CTPOUTEIBLCTBE U JIp. OTPACISAX MPOMBIIUIEHHOCTH), HOBBIX MCTOYHHUKOB

SPHEpruu (aJbTepHATUBHBIE UCTOYHUKMU SHEPIUHU) B PELICHUM MPOOJEM 3KOJIOTMYECKOM, SHEpreTHYecKod U 1
MTUIIEBOI 0€30MacHOCTH.
KonTtposbHO-00001maronuii ypok. CBOMCTBa HEOPTaHMYECKUX BEIIECTB. 1
Pasnea 4. CTpoeHne M CBOMCTBA OPraHU4YeCKUX BellecTB 28
Tema 4.1. OcHoBHOe coaep:kaHue 4 OK 01
Knaccupukauus, —|Teopermueckoe oGyuenne 2
CTpPOEHHE U
HOMEHKJIaTypa .
A —— [IpenmMeT opranuyeckoil XxuMuu. B3anMocBs3b HEOPraHMUECKUX U OPraHUYECKHUX BEIIECTB.
- XUMHUECKOe CTPOEHHE KaK MOPSAJOK COEAUHEHHs] aTOMOB B MOJIEKYJIE COIVIACHO UX BaleHTHOCTH. OCHOBHBIE
[10JI0’KEHUS TEOPUU XUMUUECKOI'0 CTPOEHUSI OpraHn4ecKkux coennHeHui A.M. bytnepoBa. YriaepogHslii ckeneT
OpraHUYecKOi MOJICKYJIbl. MOIEKYISIpHbIE W CTPYKTypHbIC (pa3BEpHYThIC, COKpAICHHBIC) XUMHUYECKHE| 2
(dopMysbl. 3aBUCMMOCTh CBOHCTB BEIIECTB OT XHMHYECKOTO CTPOEHHsI MOJIEKYNI. M3oMepust u H30MephI
(cTpyKTypHas, reomeTpuuecKkas (Luc-TpaHc-uzomepus). KpaTHocTe XUMHUYECKOH CBA3H.
[lonsatne o ¢yHKOMOHANbHOM rpynme. [lpuHIMNBI KiIaccupUKaMKM — OPraHUYECKUX  COCAHMHEHUH.
Me:x1yHapoHasi HOMEHKJIATypa U NPUHLIMIIBI HOMEHKJIATYPbl OPTaHUYECKUX COEAMHEHHH.
IMpakTuueckoe 3ansaTue 9 2
HomeHnknatypa OpraHu4eckMx COEAMHEHMH OTAENbHBIX KJIacCOB (HACBHIIICHHbIE, HEHACBIIIEHHbIE WU
ApOMaTHYECKHUEe YTJIEBOJOPOIbI, CHHUPTHI, (EHOJBI, AIbJETUAbI, KETOHBI, KapOOHOBBIE KHCIOTBI U Jp.)
CocTaBiieHHE TIOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OpraHM4YeCKUX BELIECTB OTAENbHBIX KJIACCOB, 2
MCTIOJIb3YS UX Ha3BaHMsI [0 CUCTEMAaTHUECKOM HOMeHKIaType. PacueTsl npocteiiieit popMyiibl opraHu4ecKoit
MOJIEKYJIBI, HICXOJISl U3 DJIEMEHTHOTO cocTana (B %).
OcHOBHOE coepxxaHue 12 OK 01
Teopernuyeckoe o0yuenune 8 OK 02
Tema 4.2. . .
Croiicraa @DU3NKO-XMMUYECKUE  CBOWCTBA  OpPraHUYECKHX  COEIMHEHUI OTJENBHBIX  KJIACCOB (ocobeHnHocTH
T —— Kjaccu(ukanum M HOMEHKIIATYpbl BHYTPH KIIacca; rOMOIOTHYECKHA psjl 1 obmast Gopmyna; U30Mepus;
COCTHHEHT (bu3nyecKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CLIOCOOBI MOTYUYECHHS]):
- IPEENIbHBIE YIIIEBOAOPObI. [ OpeHne MeTaHa Kak OJJMH U3 OCHOBHBIX HICTOYHHKOB TEIUIA B IPOMBILIUIEHHOCTH
1 ObITy. CBOMCTBA IPUPOHBIX YTIIEBOJOPOJIOB, HAXOKICHHE B IPUPOJE U MPUMEHEHUE aJIKaHOB; 2
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- HCIIPECACIBbHBIC 1 apOMAaTHYCCKUEC YTIICBOAOPOIbI. HOHI/IMepI/ISaHI/IH OTHUJICHA KaK OCHOBHOC HaIIpaBJICHHUE €TO
M CIIOJIb30BaHMA. FOpeHI/Ie AllCTUWJICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOI'O IJIAaMCHU IJISI CBAPKU U PC3KU
MCTAJIJIOB,

- KHCJIOPOJICOACPIKAIIIE COSAMHEHUS (CITUPTHI U MPOCTHIC APUPHI, PEHOJIBI, aTbJACTH I U KETOHBI, KAPOOHOBHIE
KHCIIOTHI M UX TPOU3BOIHBIC). [IpakTHUeckoe mpuMeHEeHNE STUIICHTJIMKOIIS, TIIniepuHa, ¢peHomna. [Ipumenenne
(dhopmaiibierua, areTanbAeru/1a, YKCYCHOM KMCIIOThI. Mbljla KaK COJIM BBICIITMX KapOOHOBBIX KUCIOT. Mororue
CBOMCTBA MbIJIA;

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

Knaccndmxaunﬂ 1 OCOOEHHOCTH OpraHu4YCCKHuX peaKHHI;'I. PeaKLII/IOHHLIe LHCHTPHLI. Pa,Z[I/IKaJ'ILI. HepBOHa‘laJ'IBHBIe
IIOHATUA O TUIIAX U MEXAaHU3MaX OPraHu4CCKuX pCaKHI/If/'I.

[IpakTuyeckoe 3ansitue 10

Pemenue nenoyvek npeBpameHnii Ha TeHETUYECKYIO CBA3b MEKY KJIACCaMHU OPTaHUYECKUX COCIUHEHUH C
COCTABJICHMEM HA3BAHUI OPraHUYECKUX COCAUHEHUN 110 TPUBUAIBHON MIIM MEXKTYHAPOIHON
CUCTEMAaTUYECKOM HOMEHKIAType. Penienre pacueTHBIX 3a7ja4 110 yPaBHEHUAM PEAKLUH C y4acTUEM

JlabGopaTopHble 3aHATHUS

JlaGoparopHas padota «IlomyueHue 3TuIeHA U U3YYEHUE €TI0 CBOWCTBY.

[Tomyuenue >THICHA U3 ATaHOJA B 1a00OPaTOPUU U U3YUYEHHUE €T0 (PU3UIECKUX U XUMUUECKIX CBOWCTB.
CocraBieHre peakluii MpUCOeAMHEHUS U OKUCIIEHUS Ha IPUMepe dTUJIeHa. Perenne pacueTHbIX 3a1a4 ¢
MCII0JIb30BaHNEM ITUIOTHOCTH T'a30B 10 BOJOPOAY U BO3IYXY.

Tema 4.3.
Oprannueckue
BEIIECTBA B
YKU3HEIEATEIbHOCT
1 4eJI0BeKa.
[Ipon3BOACTBO U

OcHOBHOE coacpkanue

Teopernueckoe o0yuenune

brooprannueckue coenuHenus. [lpumenenne u 6uonoruyeckas poib yriaeBogoB. OKUCIeHHe yIiIeBOAOB -
MCTOYHUK SHCPIrUM )KMBBIX OPraHU3MOB. Oo0nactu MMPUMCHCHUA aMUHOKHCJIOT. HpeBpameHHﬂ O€eJIKOB NI B
opranusMme. buonornyeckue ¢pyHkuun 6eiaxoB. buonornueckue QyHKIUN KUpoB. Posib opranndeckoit XuMmuu
B pellieHUH MpobieM MUIEeBOil 0€30MacHOCTH.

OK 01
OK 02

[IpUMEHEHNE
OpPraHUUYECKUX
BEILIECTB B
[TPOMBIILIJIEHHOCTH

HyxienHoBbIe KUCIOTHI: cocTaB U cTpoeHue. CtpoeHue HykineoTun0B. CoctaB HykjIenHOBbIX kucioT (JAHK,
PHK). Posib HyKJI€MHOBBIX KHCIIOT B KU3HEAEATEIBHOCTH OPraHU3MOB.
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[Ipon3BOICTBO OpPraHMYECKHX BEIIECTB: MPOU3BOJICTBO METaHoJsa, mepepaborka HedTu. [lommaTHiieH Kak
KPYIMHOTOHHQ)KHBIM IPOAYKT XMMHUYECKOro mnpou3BoacTBa. llpumenenue ostunena. IlpousBoacTtBo u
[IPUMEHEHUE KayuyKa U PE3UHBI.

CHHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHyeckoe NCIoIb30BaHNE BOJIOKOH.
CHUHTeTHYECKHE TUICHKU: U30JISUs U1 IPOBOIOB, MEMOpPaHbI JUIsl ONPECHEHUS BOJIbI, 3AIIUTHBIC IJICHKU IS

ABTOMOOWJICH, TUIACTBIPU, XUPYPru4YecKrue MOoBs3KM. HOBbIE TEXHOIOTUU JalbHEHIIEr0 COBEPIICHCTBOBAHMS 2
[TOJINMEPHBIX MATEPHAJIOB.
Posib OpraHMYecKol XMMHUHU B PEIICHHH MPOOJIEM IHEPreTH4ecKoil 0e30MacHOCTH, B Pa3BUTUU METUIIMHBI,
CO3/1aHUH HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHUKOB YHEPIHH (AIbTEPHATUBHBIE UCTOYHUKU YHEPTHUH).
I[IpakTHyeckoe 3ansaTue 11 2
PenieHne NpakTUKO-OPUEHTUPOBAHHBIX 3a/laHNUM 110 COCTABIEHUIO XMMUUECKHUX PEAKIIMNA, OTPaKAIOIIUX
XUMHAYECKYIO0 aKTUBHOCTh OPTaHMYECKUX COSAMHEHHH B Pa3JIMUHBIX cpefax (MPUPOIHBIX, OMOIOTHIECKUX, 2
TEXHOTCHHBIX ).
KoHTponbHO-00001matonmii ypok. CTpykTypa U CBOMCTBAa OpraHMUECKUX BEIIECTB. 1
Paznea 5. Kunernueckne 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHX peakuui 12
Tema 5.1. OcHOBHOe coiep:KaHue 2 OK 01
Kunernyeckue Teoperuyeckoe ody4uenue 1 OK 02
3aKOHOMEPHOCTH =
DOTCKAHIS Xumnueckue peakiuu. Kinaccupukaus XuMHUYeCKUX peakluii: no ¢pa3oBoMy cOCTaBy (TOMOTe€HHbIE U
Xlli)IMI/IIIeCKI/IX reTeporeHHbIe), 110 UCIOIb30BaHUIO KaTanu3aTopa (KaTaluTUYeCKUe U HEKaTATUTUYECKHE).
ekt CKOpPOCTb peakIlii, €€ 3aBUCUMOCTb OT pa3IMYHbIX (DaKTOPOB: MPHPO/IBI PEArMPYIONIUX BEIIECTB,
peat KOHLIEHTPALlMU pearupyronnx BEeUlecTB, TeMneparypsl (rpasmwio Bant-I'odpda), miomaau peak iuoHHON 1
[MOBEPXHOCTHU, HAJIMYMS KaTanu3aropa. Poiib kaTanu3aTopoB B IPUPOIE U IPOMBIIITIEHHOM IIPOU3BOCTBE.
OHeprus akTUBalMU. AKTUBUPOBaHHBIN KoMmIuieke. Katanuzatopsl u katanus. Ponb karanuzaTtopoB B
[IPUPO/IE U IPOMBILUIEHHOM IIPOU3BOJICTBE.
[IpakTHyeckoe 3ansitue 12 1
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l3ydeHne 3aBHCHMOCTH CKOPOCTH XHUMHUYECKOW pEaKIMU OT KOHIEHTPAIMHA PEarupyoNMX BEIIECTB H
TEMIIEPATYPHI.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JlaGoparopnast pabota «OrmnpeneicHne 3aBUCHIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIMH Pearupyromux

BeniecTB». lMccienoBanne 3aBUCUMOCTH CKOPOCTH pPEaKLMM OT KOHLEeHTpauuu. OnpenesneHue KOHCTAHTBI 1

CKOPOCTH peakiuy rpauaeckuM MEeTOAO0M.

2. Jlabopatopnas pabota «OmnpeneneHne 3aBUCUMOCTH CKOPOCTH peakluy OT Temreparypb». VccienoBanue

3aBUCHMOCTH CKOPOCTH PEAKIMH OT TEMIIEpaTyphl. Pacuer sHEpruu akTUBALIMK PEaKLUU.

Perienne NpakTUKO-OPUEHTUPOBAHHBIX 33JaHUN Ha aHaIU3 (PAKTOPOB, BIUSIOIIMX HA U3MEHEHUE CKOPOCTH

XUMHYECKON PEaKIUu.
Tema 5.2. OcHOBHOe co/iep:KaHue 2
TepMoHaMIiect Teopernyeckoe oGydenme 1 OK 01
© SAKOHOMCEPHOCTH Krnaccudukanus XUMHYECKUX peakiUii: 1o TeroBoMy 3¢ddexry (3K30TepMuuecKue, SHI0TEPMUIECKUE), 110 OK 02
HPOTCKAMHA obpatumocTH (0OpaTumbie U HeoOpatumbie). TernoBbie A3PPEeKTH XUMHUECKUX peakiuil. TepMoxuMudeckne
NHMITHCCIX ypaBHeHHs. OOpaTUMOCTh peakuuil. XMMHUYECKOe PaBHOBECHE M €r0 CMEIEHHE O] ACHCTBUEM pa3IMYHbIX
ng:{l(l)l;gcne (akTOpOB (KOHIICHTpALMsl PEareHTOB WM MPOAYKTOB DPEaKLWH, JaBJICHHUE, TeMIIepaTypa) IUIsl CO3TaHHS 1

ONTUMAJIbHBIX YCIOBUN IPOTEKAHUS XUMUUECKUX ITPOLIECCOB.
XHMHTHCCIIX [TonsiTrie 00 sHTaNBNUU U 3HTponuu. JHeprus I'mboca. 3akon ['ecca u cneacteust U3 Hero. Posb cmemienus
PEAKIUIH paBHOBECHSI B TEXHOJIOTHYECKHX ITpOLeccax.

IIpakTnuyeckoe 3ansitue 13 1

[Tpuniun Jle llarense. Bnusinue pa3nnyabix (akTOpoB HA U3MEHEHUE PABHOBECHSI XUMUUYECKUX PEaKLUH.

3aKoH JEMCTBYIOIIMX MAacC M KOHCTaHTAa XMMHUYECKOrO0 paBHOBecHs. PacueThl paBHOBECHBIX KOHIIEHTpAIUi

[pearupyromux BeUecTB U MPOIyKTOB peakiuil. PacueTs TernaoBoro s dexra peakuuu.

Pemienue mpakTHKO-OPUEHTUPOBAHHBIX 33/IaHUN Ha npumeHeHune npuHiumna Jle-Illatense mid HaxoxaeHUs 1

HaIpaBJICHUs] CMEIEHUS] PABHOBECHS XMMHUYECKOM peakuuu U aHaiu3 (PaKTOpOB, BIMSAIOUIMX HA CMEIIECHHE

XMMHYECKOIO PABHOBECHS.
Pasnean 6. /{ucnepcHble cCUCTEMBI 10
Tema 6.1. OcHoBHOE coaep:kaHue 3 OK 01
JlucnepcHbie TeopeTnyeckoe ofyuenue 1 OK 02
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CHUCTEMBI U JucniepcHbie cucteMbl. Komonaneie cucteMbl. ICTUHHBIE paCTBOPBI. OK 07
(akTopsl NX PacTBOopeHne Kak (pusuko-xumudeckuid mporecc. PactBopel. CrnocoObl NpPUTOTOBICHHS PAacTBOPOB.
YCTOWYMBOCTH PacTtBoprMocTh. MaccoBasi [10Ji1 pacTBOPEHHOro BemlecTBa. [IpenenbHO AOMyCTUMbIE KOHIIEHTpPAMU U UX
MCTIOJIB30BAHUE B OIICHKE HKOJIOTHIECKON Oe30MacHOCTH.
Knaccudukanus qucnepcHbIX CUcTeM 1o coctaBy. CTpoeHue u (GakTopbl yCTOMUMBOCTH AUCIIEPCHBIX CUCTEM.
PacriosHaBaHuEe HMCTUHHBIX PACTBOPOB, KOJUIOMAHBIX PAacTBOPOB M TpyOoaucmepcHbix cucteM. CTpoeHue
Munesibl. PacceBanue cBeta mpu MPOXOXKACHUHU CBETOBOIO MydyKa Yepe3 ONTHUECKU HEOJHOPOAHYIO CPedy
(o dexra Tungans).
I[IpakTHyeckoe 3anaTue 14
Pemenue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB.
PemieHre npakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUil Ha JAUCIEPCHBIE CUCTEMBI, UCIOJb3YEMbIE B
OBITOBOM U TPOU3BOJICTBEHHON JEATEIHLHOCTH YENOBEKa, C TMO3UIUI IKOJIOTUYECKON Oe30MacHOCTH
[TOCJICACTBUM U IPaMOTHBIX PEIIEHUHN IPOOJIEM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOE coepxaHue OK 01
Vccnenosanne JIaGopaTopHbIe 3aHATHS OK 02
CBOICTB
HCHEDCHAIX JlaGoparopHas pabota «IIpuroroBieHue pacTBOPOBY.
?HCTGI\IZ LI WX [IpurotroBneHne pacTBOPOB 3a/IaHHON (MOJIIPHOM ) KOHIIEHTPALMH (C TPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAMHU ), OTIPEJIEIEHUE CpeJibl BOJAHBIX PaCTBOPOB.
uAeHTU(DUKAITIH
JlaGopatopHas pabota «MccienoBaHue AUCIEPCHBIX CUCTEM.
[IpuroToBneHue 1 N3y4eHHe CBOMCTB AUCIIEPCHBIX CUCTEM Pa3HBIX BHIOB: CYCIIEH3UH, SMYJIbCUH,
KOJUIOMIHOTO pacTBopa. CpaBHEHNE CBOMCTB MCTUHHBIX U KOJUIOMIHBIX PACTBOPOB, BBISBIIEHUE OCHOBHBIX
pa3Inuuil MEXIy HUMH.
Pasznen 7. KauecTBeHHBbIE peakiuM O0HAPY/KEHUSI HEOPraHMYECKUX U OPraHNYeCKUX BellecTB
Tema 7.1. OcHoOBHOE coaep:kaHue OK 01
Obnapysxenne IpakTHyeckoe 3ansitue 15 OK 02
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Heopranuueckux  [KauecTBeHHbIE XMMHUYECKUE PEAKINH, XapaKTepHbIe Ji1 0OHAPYKEHUSI HEOPTaHUYECKUX BELIECTB (KAaTHOHOB
KaTUOHOB U 1 aHnOoHOB). COCTaBIeHHE ypaBHEHUN peakunii oOHapyx eHus: kKaTuoHoB [—VI rpynm u aHMOHOB, B T.4. B
AQHUOHOB MOJIEKYJISIPHOM M HIOHHOU (hopMax.
Peakiiuy 0OHapyKEHUsI HEOPTaHUYECKHX BEIIECTB B PEAJIbHBIX 00BEKTaX OKPYIKAIOIIEH CPE/Ibl.
JlabopaTopHble 3aHATHS
O6HapyxeHne HeOpraHu4ecKuX BeuecTB (KaTHOHOB [—VI rpymm uian aHMOHOB) € UCOJIb30BAHUEM
KaueCTBEHHBIX AHAJTTUTUYECKUX PEAKLIMM.
JlaGopaTopHas paboTa Ha BEIOOP:
1. JJaboparopHast paboTa « AHAIUTHYECKUE peaKui KaTuoHOB [—VI rpymm».
[IpoBeeHNE KaUeCTBEHHBIX PEAKIINil, UCIIONb3YEMBIX JJisi 0OHApYKEHUS KATHOHOB | rpynmbl (Kamnus, HaTpus,
Marausi, aMMoHusl), Il rpynnel Ha npumepe 6apus, 111 rpynnsl - cBunua, IV rpynnel - antoMunust, V Ipymnisl -
kenesa (11 u 1), VI rpynmes! - Hukens. Onucanve HabII0JaeMbIX SIBICHUN U COCTaBICHHE XMMHUECKHUX
peaKuuid.
2. JlabopaTopHas paboTa « AHATUTHYCCKHE PEAKIIUN AaHHOHOB.
[IpoBeneHNe KaueCTBEHHBIX PEaKIINii, UCIIOIb3YEMBIX Il OOHAPYKEHHsSI aHMOHOB: KapOoHara, ¢ocdara,
cynbdara, cynbduaa, HUTpaTa, Xjaopuaa u ap. Onrucanre HaOIIOAAEMBIX SIBICHUH U COCTaBIICHUE
XUMUYECKUX PEAKLUH.
Tema 7.2. OcHoBHOE coepraHue OK 01
ObHapyxenue IIpaxTuueckoe 3ansitue 16 OK 02
OpPraHUYECKUX
serecTs KayecTBeHHbIE XUMUUECKUE PEaKIUH, XapaKTepHbIe 115l OOHApYKEHUsI OTAEIbHBIX KJIACCOB OPraHUYECKUX

OTJCJIBbHBIX KJIIaCCOB
C UCIIOJIb30BaHUEM
Ka4CCTBCHHBIX
peakuui

COEMHEHMI: (EHOJIOB, alb/IErHI0B, KpaxMaia, YKCyCHON KUCIOThl, aMUHOKHCIIOT U Ap.
JleHaTypauus O€JIKOB IPH HarpeBaHUH, [IBETHBIE PEAKLIUU OEJIKOB.
CocTaBiieHHEe KaYeCTBEHHBIX peaklnuii 0OHapyKEHHs] OPraHUYECKUX COETMHEHUI OTAENbHBIX KJIacCOB.

JlabopaTopHbIe 3aHATHS

OOHapyxeHne OPTaHUYECKUX COSTMHEHUN OTJENbHBIX KIIACCOB.
JlaGopaTopHas paboTa Ha BEIOOD:
1. JTaboparopHas pabota «KadecTBeHHbIE peaKlIUU Ha OTJENbHBIE KJIACChl OPTaHUYECKHUX BEIIECTBY.
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[IpoBeieHNE KaUeCTBEHHBIX PEAKITU, HCITOJIb3YEMBIX JJIsT OOHAPYKEHHUS OPTAaHUYCCKUX BEIISCTB Pa3InIHBIX
KJIACCOB: (DCHOJIOB, AJIBJICTHIOB, KpaxMaia, YyKCYCHON KUCIIOThI, aMUHOKHCIIOT, OeNKOB U Ap. Onrcanue
HAO0JII0IaEMBIX SIBJICHHH M COCTABJICHUE XUMUYCCKUX PCAKIIUN H/MIIA CXEM.
2. JlJaboparopHnas pabota «KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCTUHEHHH MO (PYyHKITMOHATHHBIM
rpynmnamy». [IpoBeficHre KaueCTBEHHBIX PEaKIIMHA, UCTIOIb3YEMbIX JIJIS PACIIO3HABAHUS OPIaHUYSCKUX BEIECCTB
OTJICBHBIX KJIACCOB MO ()YHKIIMOHATBHBIM IPYIIIaM: Ha IPUMEPE aMHHOKHCIOT U KapOOHOBBIX KUCIIOT,
CIIUPTOB M (PCHOJIOB, AJIBJICTHI0B U KeTOHOB. OnricaHne HaOJI0IaeMbIX SIBJICHHH U COCTABJICHHE XUMUYECCKHX
€aKIMI W/UIH CXEM.

[IpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJepKaHMe (CoMepPKaHue MPUKJIATHOTO MOIYJIs1)
Pasgea 8. Xumus B ObITY M IPOM3BOACTBEHHOM 1eSITEJIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHOBHOe co/iep:KaHue 4 OK 02
OK 04
Xumust B ObITy U I[IpakTHyeckoe 3ansaTue 17 4
[IPOU3BOJICTBEHHOU = = = OK 07
CATENLHOC JKojoruueckasi 0e30MacHOCTh MOCIEACTBUI OBITOBOW U IPOU3BOJCTBEHHOM JAEATEIbHOCTH YEIIOBEKa, 2 K 3.2
ATCIBbHOCTHU o o '
a CBsI3aHHAA C Hepepa60TK0H BCUICCTB, IIOUCK U aHaJIM3 XUMHYCCKOU HHq)OpMaHHH H3 pa3JIMYHbIX HCTOYHHUKOB 2
JeloBeKa N
(Hay4Hast 1 yueOHO-HAy4YHAas JIUTEepaTypa, CPeICTBA MAaCCOBOM MH(popMaIuH, ceTh VIHTEpHET U IpyTHe).
Jlokazel (¢ yaeTom Oyaymiei npoecCHOHATBHON IeITeIbHOCTH ) Ha aHAIM3 HHPOPMAITIH O
[IPOM3BOJICTBEHHOM JEATEIbHOCTH YEJIOBEKa, CBI3aHHOM C MepepadOTKON U MOJTYyYSHHEM BEIECTB, a TAKKE C
PKOJIOTUYECKON O€30MaCHOCTBIO.
3amura goxaana: [IpencraBiaeHue pe3ynbTaToB pelleH s KEHCOB (BBICTYIUICHHE C TIPe3eHTalnei)
JleddupeHupoBaHHbBIN 3a4eT 5
Bceero:
78

24




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 yueOHOTo KabuHeTa (HarjsgHbIe MOCcOOMs ): 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, IUGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuyeckue cpencrBa OOy4EHMs: KOMIIBIOTEP C YCTPOMCTBAaMM BOCIPOM3BENEHUS
3ByKa, IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAHOM, MYJIbTUMEANIHAS JOCKA, YKa3Ka-TIPe3eHTEP
JUISL IPE3EHTALUM.

Ob6opynoBanue 1abopaTopuud U pabOYUX MECT JIabOpaTOpPUHU: MEH3YpPKH, MHUIIETKH-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JTYIIbI, PEIMETHBIC U TOKPOBHBIC CTEKIIA, INIAHIICTHI JIJIS
KaleJabHBIX peakiuii, pumpTpoBanibHas Oymara, IpOMBIBAJIKH, CTEKIISIHHbIE IPOOUPKHU, PE3UHOBBIE
poOku, (HoHApUKH, HAOOP PEAKTHBOB, CTEKIISTHHBIC MMAJOYKH, ITATUBBI I MPOOUPOK; MEPHEIC
UWIMHIPBI, BOPOHKH CTEKJISIHHBIC, BOPOHKHU JieTuTeNnbHble IuHapuyeckue (50-100 mir), ctynku
¢ ecTrKoM, Gap(opoBbie YalTKu, MAHIETHI, (GUILTPHI OYMaXKHbIC, BaTa, MapJis, YACOBBIC CTCKIIA,
ANEKTPOIUIUTKH, JIAOOpATOPHBIE IITATUBBL, CIIMPTOBBIC TOPENKH, CIUYKHU, TPUOOP AJIS MOTYYCHUS
ra3oB (Wi mpoOWpKa C Tra300TBOJAHOW TPYOKOIf), AeprKaTenu sl MPOOUPOK, CKISHKH ISt
XPaHEHHS PEaKTUBOB, pa3fAaTOUYHbIC JIOTKU; XuMudeckue ctakanbl (50, 100 u 200 mu); mmaresnu;
MUHIIETHI; TUTEIbHBIC IIMIIBI, CEKYHAOMEpHI (Taiimepsl), MepHbIe mpooupku (Ha 10-20 mu) u
MepHbIe KoobI (25, 50, 100 u 200 M), BoastHast O6aHsl (MJIM TEPMOCTAT), CTEKIISTHHBIC MMaJIOYKH;
KOHUYeckue Koaobl s TutpoBanus (50 u 100 mi1); MHAMKATOPHBIE MTOJIOCKU s onipeneneHust pH
Y CTaHJapTHAasi MHIMKATOpHAs IIKaa; YHUBEPCATbHBIN HHAUKATOp; muneTku Ha 1, 10, 50 mn (wiu
no3atopbl Ha 1, 5 u 10 mut), GropeTku JJis TUTPOBAaHUS, MeAUIMHCKUE mpHuiel Ha 100-150 mut,
nabopaTopHble W/UIK aHATUTHYeCKHe Bechl, pH-MeTpsl, CymmnbHbIi mKkad, u ap. maboparopHoe
obopyioBaHue.

3.2. WNndopmannonHoe odecnevyeHne peajsu3annu NporpaMmsbl

OcHoBHasi InTEpaTypa:
1. Xumusa ans npodeccuil M CHENUAIBHOCTEH COLIAIbHO-KOHOMMUYECKOTO U T'yMaHUTApHOTO
npoduneit: ['abpuensn O.C. : Yuebnuk. - M.: Axagemust, 2022
JlonoiHUTeILHAS JIUTepaTypa:
Y4eOHas quTeparypa
2. Xwumwst: yaeOHUK TSt cpeHero npodeccnonansaoro oopazosanus /0. A. Jlebenes, I'.
H. ®anees, A. M. T'ony6es, B. H. lllanosan; mox o6rieit pexakiueit I'. H. @aneesa. - 2-e uzn.,
niepepad. u gor. - Mocksa: U3parensctBo FOpaiit, 2024
HNurepHer-pecypcenl:
3. KoHmenmuy COBPEMEHHOTO €CTECTBO3HAHUS: 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 0OydJaroIuecs 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.

KoHnTposi, M oleHka Ppe3yjbTaTOB OCBOEHHMSI 0011e00pa3oBaTeJIbHOM

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
XUMHUYECKHUX (opMyJIBI COeTMHEHNI B XUMHYECKHX JIEMEHTOB H IIPUPOJIA
DIIEMEHTOB U COOTBETCTBHH CO CTENIEHBIO XMMHYCCKOU CBS3H».

Ipupoa OKUCJIICHUS XUMUYECKUX 2. 3amaun Ha COCTABJICHUE

XUMHIYECKOH CBSI3M  [IIEMEHTOB, HCXOIS U3 XMMHYECKHX (OPMYJT JIBYXaTOMHBIX
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 /
bnemenToB J[.M. MenneneeBa [HeMeTaJUIMUEeCKHUE CBOWMCTRA,
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. Cocrapjsath ypaBHeHusi 1 |KoHTposbHas padoTa «CTpoeHHe
XuMnyeckue cXeMbl XUMHUYE€CKUX PeaKluii [BelecTBa 1 XUMMHYeCKue
peakiun peakuum»
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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
COeTMHECHMH (Ha TIpuIMepe
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,
KOJIMYECTBO BEIIECTBA) MPOIYKTa
[peaxIuu, ecii OJTHO U3 BEUIECTB
JTaHO B BUJIC pacTBOpa C
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, OCHOBAaHUU U coliel,
MOHHBIX peakIuil rupoIn3a
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
MOJIEKYJIE (CMecH).

3. [IpakTrueckue 3agaHus Mo
KJ1acCU(UKALMU, HOMEHKJIaType
1 XUMHYECKUM (OpMYyIIaM
HEOPTraHNYECKUX BEIIECTB
Pa3IMYHbIX KJIACCOB.

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

PCUICTKHU.

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, OCHOBAHUM 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
«CBolCTBa METAJJIOB U
HEMETaJIOBY.

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 U Ha MTPOU3BOJICTBEHHOM BEIIECTB, UCIIOJIH3YEMBIX TSI UX
HpOW3BOSICTRE e TeTbHOCTH YeNIOBEKa UX [MASHTU(DUKAIIUN U

(hUBUKO-XUMUYECKUMU MTPOMBIIIIJICHHBIX CITIOCOO0B
CBOMCTBaMH [10Jy4YCHUS.

4  |Pa3nen 4. UccaenoBarb cTpoenue u  |KontposabHasi 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
[OJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOpMyJTT
OpraHMYECKUX BEILECTB
OTJIEIbHBIX KJIACCOB.

3. 3agaun Ha oIpeesIeHue
npocteimen GopmyIibl
OpraHUYECKON MOJIEKYIIbI,
MCXOS U3 DJIEMEHTHOT'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. 3aaHus HA COCTABIICHHE
YpaBHEHUN XUMUYECKUX
peakuyil, WIUTIOCTPUPYIOIIHUX
XMMHUYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
NTAHHBIX peaklHi 1
FeHETUYECKOM CBS3U
OpraHUYEeCKHUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHble 3ama4u 1Mo
YPAaBHEHUSIM PEAKIIUM C
Y4aCTHEM 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 paBHOBecHe»
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

BELIECTBY;
- «Ormpenenenue 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 XUMHUYECKOTO
[PaBHOBECHSI.
3. JJaboparopnas padota
«M3yueHne BIUAHUS PA3TMYHBIX
(akTOpOB Ha CMELLEHUE
XUMUYECKOTO PABHOBECHU .
6 Pasnean 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. [IpakTUKO-OpUEHTUPOBAHHBIC
YCTOMYHUBOCTH rpy0OINCIICPCHBIC CHCTEMBI [pacueTHBIE 3aJaHH HA

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

6.2 [UccaegoBanue VccnenoBath pu3uko- JlaGopatopHas pabota (Ha OK 01

CBOMCTB XMMUYECKHE CBOWCTBA BLIOOD):
TACTIEPCHBIX Pa3IMYHBIX BUJIOB - TIpUTOTOBJIEHNE PACTBOPOB;
CUCTEM TUCTIEPCHBIX CUCTEM - HccnenoBanue IuCEpPCHBIX
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[MM HEOPTaHUYECKUX  [BBIOOD):
KAaTHOHOB U BELIECTB - AHaJUTHYECKUE PEAKIIUU
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 |OGHapyxeHHE WccnenoBarh kauecTBeHHbIE |1. JlTabopaTopHas pabora (Ha OK 01
OpraHUYEeCKUX peaklKi OPraHUYECKUX BEIOOD):
BELIECTB COEIMHEHUI OTAENbHBIX - KauecTBeHHble peakiuu Ha
OTJIEIbHBIX KJIACCOB OTJIEIbHBIE KIIacChl
KJIACCOB C OpraHMYECKUX BEIIECTB;
HMCII0JIb30BAaHUEM - KauecTtBeHHb1l1 aHanus3
KaueCTBEHHbBIX OpraHUYeCKUX COETUHEHUH 110
peakuuii (YHKIIMOHATBHBIM TPYIIIaM.
2. IlpakTueckue 3a1aHus Ha
COCTaBJICHUE KaYECTBEHHBIX
peaxkuuii oOOHapyKEeHUS
OPraHUYECKUX COCTUHEHUH.
8 [Paznea 8. OueHuBaTh NOCJAEACTBUSL (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
1 JeATENBbHOCTH  [IPOU3BOICTBEHHOMN nesTeNIbHOCTH ) Bo3MoxkHbIE OK 04
yesoBeKa eI TEIbHOCTH YeJIOBEKa C  (TEMbI KEHCOB: 1(_)15 (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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