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1. MACIIOPT PABOYEM [TIPOT'PAMMBI YYEEHOM JAUCHUIIJINHBI
«XHUMMUS»

1.1. MecTO0 IUCHUILVIMHBI B CTPYKTYpe OCHOBHOIl mpo¢ecCHOHATbHOIMI
00pa3oBaTeIbHOI MPOTrPAMMBI

O61meoOpazoBarenbHas JUCHUIUIMHA « XUMHUS» U3ydaeTcsl Ha 0a30BOM YpOBHE
B 0011e00pa3oBaTeIbHOM IIMKJIE Y4E€OHOro IJlJaHa OCHOBHOM Npo(decCHOHAIbHON
obOpazoBarenbHOM mporpammsel 11 mpodeccuu 08.01.27 «Mactep o011ecTpOUuTEIbHBIX
pabot»

TpymoeMKoCTh MUCHUIUIMHBI «XUMHS» Ha 0a30BOM YpPOBHE COCTaBisieT 72
yaca, U3 KOTOphIX 64 gaca — 6a30BbIi MOAYNb (6 pa3nenoB) U 8 4acoB — MPUKIIATHOM
Monyab (1 pasmen), BKITIOYAIONIMI MPaKTUKO-OPUEHTUPOBAHHOE COACpKaHUE IS
npodeccun 08.01.27 «Mactep o011eCTpOUTEIbHBIX Pad0T»

[IpuknagHoit Moaynh BKIOUaeT oauH pazaen. Pazgen 7 «Xumus B ObITy U
MIPOU3BOJICTBEHHOMN JIESITEIbBHOCTU YesioBeKay peanusyercs st npodeccun 08.01.27
«MacTtep 0OIIECTpOUTENBHBIX padOT» Ha Marepualie KeHCOB, CBS3aHHBIX C
HKOJIOTUYECKOM  O€30MacCHOCThIO W OLIGHKOM  TOCIEICTBHA  OBITOBOM U
MPOU3BOJCTBEHHOM JESATEILHOCTH, MO OTpacisaM Oyaymiedl mnpodeccuoHanbHOU
JIEeATEIIbHOCTH 00y4YaroIIuXcsl.

1.2. Hequ u mu1aHupyemble pe3yJbTaThl 0CBOCHUSI JUCHTUTITIHHBI

1.2.1. lean u 3a7a4m JUCUUIJINHBI

@opMHUpPOBaHUE y CTYJIEHTOB NPEACTABICHUS O XHUMHUYECKON COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA KaK OCHOBBI MPUHATHS PEIICHUHN B KU3HCHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYaIIUSX, OTBETCTBEHHOTO TIOBEJCHUS B PUPOTHOM Cpeie.

3ajaum JTUCUUIINHBI:

1) cdopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelie, LEIOCTHOM HAYYHOW KApTHHBI MHUpA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBISATH (OPMYJIbl HEOPTaHMYECKUX U OPTaHMYECKHX
BCIIECTB, YPABHEHUS XUMUYECKUX PEAKIIUN, OOBSICHITH UX CMBICI, HHTEPIIPETUPOBATh
pe3yJabTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) chopmMupoBaTh  HaBBIKM  TPOBEICHUS  TMPOCTEHIIMX  XUMHYCCKHX
HKCIEPUMEHTANIbHBIX ~ MCCJIEAOBAHUNA ¢  COONIOJIGHHEM TpaBUJl  OE€30IacCHOTO
oOpalieHus ¢ BEIecTBaMu 1 JIaA0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTH YMEHHUS HCIOJb30BaTh WHOOPMAIMI0O XMMHUYECKOTO XapakTepa W3
pPa3TUYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUSI POTHO3UPOBATH MOCIEICTBUSI CBOCH JIEATETLHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M IIPON3BOICTBEHHBIX ITPOIICCCOB;

6) copMupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTHKCHHN XMMHUYECKOW HAYKU U
TEXHOJIOTUM JJIs1 pa3BUTHUS COIL[MATIBHOW U TPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yJbTaThbl OCBOCHHA 0011e00pa3oBaTeJIbHON AUCHUILIMHBI B co0oTBeTcTBMU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Koa n IInanupyemsle pe3yJbTaThl 0CBOCHHS AU CHUILIHHBI
HAMMEHOBaHU
e

¢popmupyembIx O0mue JucuuninHapHble

KOMIIeTeHIN i

OK 01. B yacTH TPYZ10BOTr0 BOCIIMTAHMSA: - BIQJETh CHCTEMOW XMMHUYECKMX 3HaHHMH, KOTOpas BKJIIOYAET:
BI)I6I/IpaTI> - TOTOBHOCTbL K TpyAdy, OCO3HAaHHC LCHHOCTH | OCHOBOIIOJIArarOoImnue ITOHATUSA (XI/IMI/I‘-IGCKI/Iﬁ OJICMCHT, aTOM, JJICKTPOHHAasd
Croco0bl MacTepcTBa, TPYAO0Ir00ue; o0oJiouKa aToma, s-, p-, d-3JEKTPOHHBIC OPOUTAIM AaTOMOB, HOH, MOJICKYJIa,
pelICHUA 3ada4 - T'OTOBHOCTB K aKTUBHOM ACATCIIBHOCTU | BAJICHTHOCTDL, JJICKTPOOTPULATCIIBHOCTh, CTCIICHb OKMCJIICHHA, XUMHWYCCKaA
npodeccuoHan | TEXHOJOTMUYECKOW U COLMAIbHON HANpaBJIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBIA O00bEM, YIJIEpOJAHBIM CKejerT,
BHOU CIIOCOOHOCTh ~MHHULIMMPOBATh, IUJIAHUPOBATh MU | (YHKIMOHAJIbHAS TPYIIA, pajuKaj, U30MEpHs, U30MEpbl, TOMOJOTUYECKUI
JESITEIbHOCTH | CAMOCTOSTENILHO BBIMOIHATE TAKYIO AEATEIBHOCTD; | ps, TOMOJOIH, YIJI€BOJOPO/bl, KUCIOPO- U a30TCOAEPIKAIINE COSIUHEHMUS,
NPUMEHUTENBH | - HHTEpeEC K pa3IUYHBIM cdepam | OMONOTHYECKH aKTHUBHBIE BellecTBa (YIJIEBOJBI, JKUPBI, OEIKH), MOHOMED,
0 K Pa3JIYHbIM | IPO(PEeCcCHOHATBHON NesATEIbHOCTH, HOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEAMHEHUS,
KOHTEKCTaM OnjiajieHMe  YHHBEPCAJILHBIMH  Y4eOHBIMHU | KpUCTAJUIMYECKAss PEUIeTKa, THUITBI XWMHUYECKUX PEAKIHi (OKUCIUTEIHLHO-

NMO3HABATEJIbLHBIMHY J1CHCTBUSIMMN:
a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSITENIBHO (bopMynHMpoBaTh u
aKTyalIM3MpoBaTh NpoOIeMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYIIICCTBCHHblf/'I HpI/I3HaK NI
OCHOBaHHUsl JJsl CpaBHEHUS, KIacCUPUKALUU H
00001IeHMS;

- ONpenessaTh IeNd  JeSTeNbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBISBIISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

-  BHOCHUTh KOPPEKTUBBI B  JESTEIBLHOCTD,
OIICHUBATh COOTBCTCTBUC pe3y.]'H)TaTOB neisam,

3aJaBaThb

BOCCTaHOBUTEJIbHBIE, 3K30-U 3HJO0TEPMUYECKHE, peaKIMd HOHHOIO OOMEeHa),
pacTBOp, JIEKTPOJUTHI, HEINEKTPOIUTHI, SJIEKTPOIUTHUECKAs JUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIIMHN, XUMHUECKOE
paBHOBECHE), TEOpPUM U 3aKOHBI (T€OpUs XMMHUYECKOTO CTPOEHUs
oprannueckux BeniectB A.M. byriepoBa, Teopusl 3JIEKTPOIUTHYECKON
aucconumanuu, nepuoaudeckuid 3akod J.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH, (aKTOJIOTHMYECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJIyYEHUH U O€3011aCHOM HCIIOJIb30BaHUU
BOXHEHIINX HEOPraHMYeCKMX W OpraHWYeCKHX BEIIECTB B OBITY H
MPAKTUYECKOHN JESITeTbHOCTH YEJIOBEKa;

- YMETb BBIABJISTH XapaKTEpHblE NPU3HAKK M B3aUMOCBS3b H3YYECHHBIX
HOHSITI/II\/’I, IMPUMCHATH COOTBETCTBYIOIIUEC ITOHATUSA IIPU OIMUCAHUH CTPOCHUA U
CBOICTB HEOPraHWYECKMX U OPraHMYECKHUX BEIIECTB U UX IPEBpAILECHUM;
BBISIBJIATH B3alMOCB3b XUMHUYCCKUX 3HAHUH C IIOHATUAMU n




OIICHUBATh PUCKH TOCIEICTBUN ACSITEILHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIICHUE TIPH PEIICHUH
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeHCTBUS:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOM
u MIPOCKTHOM IEeITEILHOCTH, HaBBIKAMH
pasperieHus mpoodieM;

- BBIIBJISTH IPUYMHHO-CJICACTBEHHBIC CBSI3H U
aKTyaJIM3UpPOBATh 3a]a4y, BBIIBUTATh TUIIOTE3Yy €€
pelIeHus, HaXOJIHUTh apryMeHThI TS
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3a7aBaTh
rapameTpbl U KpUTEPUH PEIICHNUS,

- aHAIM3HWPOBATHh MOJYYECHHBIC B XOJIE PEIICHUS
3aJaud pe3yNIbTaThl, KPUTUYECKU OLIEHHWBATH HX
JIOCTOBEPHOCTh, IPOTHO3HPOBATh HW3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATCIBHYIO U
MPAKTHUYECKYIO 00JaCTH KUZHEICATEIbHOCTH;

- yMeThb WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABMIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BAaHHUS B
MO3HABATENILHON U COIIMAIbHOM MPaKTHUKE

npeiaraTh

IIPEJICTaBICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX PEIMETOB;

- yMeTb HCHOJIb30BaTh HAUMEHOBAHMUA XUMHMUYECKUX  COCIMHEHUH
MEXKJIYHApOAHOTO COK3a TEOPETUYECKOM W MPUKIATHOM XUMHM U
TPUBHAJIbHbBIE Ha3BAHUS BaKHEHIIMX BEILECTB (3TUJIEH, alleTHIIEH, [IMLEPHUH,
denon, Qopmanbaerun, yKCycHas KHUCIIOTa, TJIMIUH, YrapHbIA Tas,
YIJIEKUCIBIN a3, aMMUaK, raleHas U3BEeCTb, HEeralleHas U3BECThb, IUThEBas
cola M JPYTUX), COCTABIATH (HOPMYJbl HEOPraHWYECKHX M OPTaHUYECKUX
BEIIECTB, YPAaBHEHHUs XUMHUECKUX pPEaKUUH, OOBACHATH HX CMBICIH;
MOJTBEPK1aTh XapaKTepHbIe XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMHU U 3alMCAMU YPaBHEHUH XUMHYECKUX
peaKuuii;

- YyMeTb YCTaHaBJIMBaTh IPUHAAJIEKHOCTh H3YYCHHBIX HEOPraHUYECKUX HU
OpraHMYECKUX BEIIECTB K ONPEJIEICHHBIM KJaccaM U IpyIIaM COEIUHEHUH,
XapaKTepu30BaTh MX COCTAaB U Ba)KHEHIME CBOWCTBA; ONPEAEATh BHJIBI
XUMHUUYECKHUX CBA3€HM (KOBaJEHTHAs, NOHHAs, METAUINYECKasi, BOJOPOAHAs),
TUIIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KiIacCU(ULIMPOBATh XUMUUECKUE
peaxkuuu;

- copMupoBaTh NIpPEACTABICHUSA: O XHUMHYECKOM  COCTaBISIOLIECH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpa, POJIM XUMHUU B IO3HAHUM SIBJICHUM
Opuposl, B (OPMUPOBAHMM MBIIICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBLHOW TPaMOTHOCTH, HEOOXOUMON Il PELIeHUs] MPAKTUYECKUX
3aJjady ¥ 9KOJIOTHYECKH OOOCHOBAHHOT'O OTHOILEHHS K CBOEMY 3/I0pOBBIO U
MPUPOAHON CpeliE;

- YyMETh NpPOBOJUTH pacueThl MO XMMUYECKUM (opMyiaM U ypaBHEHHUSIM
XUMHYECKMX  peakuuid ¢  HCMNONb30BaHUEM  (U3MUECKUX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BATh
CUCTEMHbBIE XMMHMYECKHE 3HAHWS A NPUHATHS PEUICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOLIECTBEHHOW MPAKTHKH,

- yMeThb IUIAHUPOBaTb W  BBIIOJHATHL XMUMHWYECKUH  DKCIIEPUMEHT
(mpeBpallleHusi OpPraHWYEeCKUX BEUIECTB IMPH HArpeBaHUHU, IOIYYEHHE
JTUJICHA U U3YYEHHE €TI0 CBOMCTB, KAUECTBCHHBIC PEaKLUM Ha aJIbICTUBL,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauus O€JIKOB IpH HarpeBaHUH,




MIOWCKa,
aHaJu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
Ui
BBITMIOJTHEHUS
3a1a4
npodeccruoHal
bHOU
NEeSTEIbHOCTH

OCHOBAHHOT'O Ha Jasnore KYJbTYP,
CIOCOOCTBYIOIIET0 OCO3HAaHMIO CBOEr0 MeCTa B
IIOJIMKYJIETYPHOM MHUPE;

- COBEPLICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOU
KYJIbTYpbl KaK CpPEICTBA B3aUMOJCUCTBUS MEXIY
JIOJbMU U NTO3HAHUS MUPA;

- OCO3HAHME LEHHOCTH HAy4YHOH JEeATEIbHOCTH,

TFOTOBHOCTb ~ OCYILECTBJIATH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/IMBUYaJIbHO U B TPYIIIIE;

OsilaileHHe  YHHBEpPCAJIBbHBIMM  y4eOHBIMU

NMO3HABATEJIbHBIMHU AeHCTBUIMMU:

B) padora ¢ nHpopmanueii:

- BJIaJIeTh HABBIKAMU TOJy4eHUs HMHPOPMAIHU U3
HMCTOYHMKOB Pa3HbIX THUIIOB, CaMOCTOSATEIHHO
OCYIIECTBIISITh MOKUCK, aHAJN3, CUCTEMATU3AIUI0 U
WHTEpIPETAHIO HH(POPMAIIUU Pa3TUYHBIX BUOB U
dbopM mpencTaBiIeHUS;

- CO3/aBaTh TEKCTHl B pPa3MYHBIX (popmaTtax c
y4eTOM Ha3HaueHUss HHPOpMAIMH U IIeNeBOi
ayIUTOPUHU, BBIOWpas ONTUMaIbHYIO  (opmy
MIPEICTABICHUS U BU3YAIU3alINH;

- OlLIGHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH
uH(pOpMaIlMK, €€ COOTBETCTBHE IPABOBBIM H
MOPAJIbHO-ITUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpelicTBa WH(GOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTMM B PEHICHUH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPTaHM3AIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPTrOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pECypcocOepexeHus, TMPaBOBbIX U
THYECKUX  HOPM, HOPM  HH(OPMAIIMOHHOM
0€30I1aCHOCTH;

- BJIaACTh HaBbIKAMHU PACIIO3HABAHHUA U 3alIUTLL

[[BETHBIC pPEAaKUUU OCNKOB; TMPOBOAUTH pEAKIMH HMOHHOTO OOMeHa,
OTIPEeNIATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peakllUu Ha cylbdart-,
kapOOHAT- M  XJOPUA-aHMOHBI, HAa  KAaTHOH aMMOHHS;,  pemaTh
AKCIIEpUMEHTANIbHBIE 3aaun 1o TeMaMm "Mertamnsl" u "Hemeramisl") B
COOTBETCTBUHM C TpPABWIAMH TEXHUKH OE30MaCHOCTH IpH OOpalieHuH ¢
BeleCTBaMH U J1a00OpaTOPHBIM 0OOPYJOBAHHEM; MPEACTABIATh PE3YyIbTAThI
XMMUYECKOT0 KCIIEPUMEHTA B (hopMe 3alHCH YPaBHEHUN COOTBETCTBYIOIINX
peaxuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMUYECKYI0 HH(POPMAIIUIO, TTOIY4aeMYIO U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi nH(OpManuu, cetb IHTepHET U Apyrue);

- BIAJAECTb OCHOBHBIMHM METOJAaMHM HAy4yHOTO TIIO3HAHMUS BELIECTB M

XUMHUYECKUX  sIBJeHWM  (HaOmoJeHue,  HM3MEpEHHe,  IKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMEeThb IPOBOJUTH PACUeThl MO XMUMHUYECKUM (OpMyNaM U YypaBHEHHSIM
XUMHWYCCKUX peaKuHﬁ C HUCITIOJIB30BAHUEM (1)I/IBI/II-IGCKI/IX BCJINYHH,

XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 0ObemMa
(HOpMaJibHbIE  YCJIOBHUSI) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOIb30BATh
CUCTEMHbIE XMMUYECKHE 3HAaHUS JJI HPUHATHS PEIIeHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyalluiaX, CBA3aHHBIX C BEIIECCTBAMUA U UX IPUMCHCHHUEM




uHpopManuu, UHHOPMAITMOHHOH 0€30MacHOCTH
JUYHOCTH,

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOATEIIBHOCTH U CaMOOIIPEIEICHUIO;
-OBJIaJICHUE HaBBIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUAIBHOU
JESTEIIBHOCTH;

Osgianenue YHHMBEPCAIbHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMecTHasl /1esiITeJIbHOCTh.

- IIOHMMaTb M HCIOJb30BaTh IPEUMYILECTBA
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI;

- NpPUHUMATh LEIU COBMECTHOM JEATEIIBHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JNEHCTBUS IO
€€ JOCTMIKCHMIO: COCTABJIATH IUIAH JEHCTBUH,
pacupeneaTh pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

- KOOPJIMHHPOBAaTb U BBHINOJHATH pabOTy B

YCHOBUSAX peanbHOro, BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLIECTBJISITH IMO3UTUBHOE CTPATETHMYECKOE

MOBEJICHUE B PA3JIUYHBIX CUTYAIUSAX, MPOSBISTH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBiaseHue YHUBEPCAJILHBIMH PeryJassTHBHbIMH
JeliCTBHSIMU:

') NPUHATHE Ce0s M APYTrHX JIOAei:

- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTHUX JIIOAeH
MIPU aHAJIH3E PE3YJIbTATOB JEATEILHOCTH;

- IpU3HABATh CBOE MPAaBO U MPaBO APYIHX JIIOAEH
Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C
MTO3UIIMH JIPYTOTO YETIOBEKa,

- yMeThb IUIAHUPOBaThb U  BBIIOJHATH XUMHYECKUH  SKCIIEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BELIECTB IIPM HArpeBaHUHU, IOJIY4YECHHE
STUJICHA U U3y4YEHHE €ro CBOMCTB, KaUeCTBEHHbIC PEaKLUU Ha aJbJCTUbI,
KpaxMall, YKCYCHYIO KHCJOTY; JAEHaTypauus O€JIKOB MpH HarpeBaHuH,
I[BETHbIE pEaKkUHUu OCJIKOB; MPOBOAUTh pEAKIMM HMOHHOIO OOMEHa,
OTIpeNeNATh Cpelly BOJAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKLIMU Ha Cynbdar-,
KapOOHAaT- M  XJOPUA-aHMOHBI, Ha  KAaTHOH  aMMOHMs;  pelaTh
JKCIIEpUMEHTaJbHbIE 3ahauu 1o Temam "Meramisl" u "Hemeramibsl") B
COOTBETCTBUM C IpaBWJIaMU TEXHUKU O€30IaCHOCTU IpU OOpallleHUuH ¢
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAaHHEM; IMPEICTABIATH PE3YIbTATHI
XMMUYECKOI'0 KCIIEpUMEHTa B (hopMe 3alKcH ypaBHEHUH COOTBETCTBYIOIIUX
peaknuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3yIbTaTOB




OK 07. B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S - chopMUpOBaTh TPEACTABICHUS: O XHUMHUYECKOW  COCTaBJISIOIICH
CopeiicTBoBath | - cHOPMHPOBAHHOCTH SKOJIOTMYECKON KYJIBTYpPBI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJUM XHUMHHM B TO3HAHWU SIBICHUN
COXPaHEHUIO NOHMMAaHHUE BIIMSHUS COLMAIBbHO-KOHOMUYECKUX | IPUPOAbI, B (OPMHPOBAHMUU MBIIUICHUS H KYJIbTYpPbl JIMYHOCTH, €€
OKpY)XKarollled | MpOoLlecCCOB  HA  COCTOSIHUE  MPHUPOAHON ¥ | PyHKUMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JUIsl pelIeHUs TPAKTUYECKUX
cpensl, COLMAIBHOW Cpeapl, OCO3HAaHHWE TJOOAIBHOTO | 33/1a4 U IKOJOTHYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3/I0POBBIO U
pecypcocOepex | XxapakTepa dKOJIOTMYECKUX MpolieMm; MIPUPOJHON cpene;

€HHUIO, - TUIAHUPOBAHME M OCYIIECTBICHHE JCHCTBHH B | - yMETh COOJIIOJATh MpaBWIIa HKOJOTHYECKU IEIecO00pPa3HOrO MOBEACHHS B
MIPUMEHSATH OKpYXarollled cpele Ha OCHOBE 3HAHUS LeJiel | ObITy U TPYJOBOM IESATENBHOCTH B IIENIIX COXPAaHEHHUS CBOETO 30POBbS U
3HaHUS 00 YCTOMUYMBOI'O pa3BUTHUS YEIIOBEUYECTBA; OKPY’KaIoIllel NPUPOJHON CpEeAbl; YYUTBIBAaTh ONACHOCTb BO3ICHCTBUS HA
U3MEHEHUU AKTUBHOE HENpPUITHE JEUCTBUM, NPHUHOCAIIUX | )KUBbIE OPraHU3Mbl OINPEJCICHHBIX BEIIECTB, MOHUMAsl CMBICI IOKA3aTeNs
KJIMMATa, BpEJl OKPYKAIOIIEH CpeJe; MpEAEIbHON TONYCTUMON KOHIEHTPALUU

MPUHIHUIIBI - yYMEHHE TMPOTHO3UPOBATH HEOIArONPUSATHBIC

OepexIInBOro DKOJIOTUYECKHUE IIOCIEACTBUSA IPEANPUHUMAEMBIX

MIPOU3BOJCTBA, | ACHCTBUM, IpeIOTBpalIaTh UX;

3¢ heKTHBHO - pacimpenue OTIbITa JIeATeTbHOCTH

JIEHCTBOBATh B | KOJIOTMUYECKOM HAIIPaBJICHHOCTH;

Ype3BbIUANHBIX | - OBJIaJIcHHE HaBbIKAMH Y4eOHO-HCCIIeI0BATENbCKOIH,

CUTyalUAX IMPOCKTHOU U COLUAJIBHON AEATCIBHOCTHU,

K 1.1. pacmIMpeHe OIbITa JEATEIbHOCTH SKOJOTHYECKON | BIaJAETh OCHOBHBIMM METO/JIAMM HAyYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
BrinonansaTe HaIpPaBJIEHHOCTU ABJICHUN (HaOo/1eHne, U3MepeHHe, SKCIIEPUMEHT, MOIETTMPOBAHNUE)
IIOATOTOBUTEIID

HbI€ pabOThI

npu

IIPOU3BOJCTBE

KaMEHHBIX

pabot




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0bem TUCUMILUIMHBI U BUABI y4e0HO padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 72
B T.4.

OcHoBHOe cojiep:KaHue 64
BT. U..

TeopeTudeckoe o0ydeHue 30
[PaKTUYECKUE 3aHATUS 24
nabopaTOpPHBIE 3aHATHS 10
IIpodeccnonanbHO-OPUEHTHPOBAHHOE CO/lep:kaHMe (coep:KkaHue 6
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TEOpeTU4ecKoe o0yueHue 2
IIPAKTUYECKUE 3aHATUS 4
[IpomexyTouHas aTTecTauus (3a4eT) 2
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumeHoBaHue Conep:xanue yueOHOro MaTepuasia (0CHOBHOE U P0G ecCHOHATbHO-OPHEHTHPOBAHHOE), OBLeM 13COB dopMupyembie
Pa3aesioB M TeM J1abopaTopHbIe H MPAKTHYECKHE 3aHATHS, MPUKJIATHON MOTY.JIb KOMIETeHIUH
1 2 3 4

OcHOBHOE coepKaHue 64
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 6
Tema 1.1. OcHoBHOe cojiep:KaHue 4 OK 01
Crpoenne atoMoB | TeopeTuueckoe ooyuenune 2
XUMHUHICCKUX CoBpeMeHHass Mojeidb CTpoeHus aromMa. CHMBOJIMYCCKHI S3bIK XHMHH. XHMHYECKHH DJIEMEHT.
SJICMCHTOB U OnekrpoHHas kKoHpurypanusi aroma. Kiaccupukamus XMMUYECKUX 3JIEMEHTOB (S-, P-, d-3JI€MEHTHI).
npupoma BanenTHbie  2ieKkTpoHbl.  BaneHTHOCTh.  DIEKTpOHHas ~ MPHPOJA  XUMHYECKOH  CBSI3H. 2
XUMHUHCCKON DJIEKTPOOTPUIIATEILHOCTh. BHJIBI XMMHUYECKOH CBsi3W (KOBAJICHTHAs, HWOHHAs, MeETaJUIMYEeCKas,
CBA3H BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHMsI

IpakTHYecKHe 3aAHATHS 2

Pemienne 3amaHuii Ha UMCHIOJAB30BAHHE XUMHUYECKOM CHMBOJMKM M HAa3BaHWM COCIWHEHUH IO

HOMEHKJIATYpe MEKIYHAPOJHOTO COI03a TEOPCTUYECKOW M MPUKIAIHON XUMHH M TPUBHAIBHBIX

Ha3BaHWUM JUIA COCTABJIEHUS XMMHYECKHX (POPMYJI IBYXaTOMHBIX COEIMHEHHN (OKCHIOB, CYIb(HIIOB,

THIPUIOB | T.I1.) U IPYTUX HEOPTaHHUCSCKUX COCMHEHHUN OTAEIbHBIX KJIACCOB. 2

[pakTHyeCcKre 3alaHKsl Ha YCTAHOBJIECHUE CBA3H MEXIY CTPOCHHEM aTOMOB XUMHUYECKHMX DJIEMEHTOB H

EPHOANIECKAM H3MEHEHHEM CBOMCTB XHMHUYECKHX JJIEMEHTOB M MX COCIMHEHHH B COOTBETCTBHH C

nosjokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHoOBHOE coaepKaHue 2 OK 01
Ilepuognueckuii | [IpakTHYecKue 3aHATHS 2 OK 02
3aKOH 1 TabmIa [Teproanyeckas cucreMa XuMudeckux snemeHToB J[. M. MeneneeBa. ®U3HYeCKUil CMBICIT
/.. Menneneesa IMeproangeckoro 3akona J[.V1. MeneneeBa. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB X HUMHUYECKHX

3JIEMEHTOB, 00Pa3yeMbIX HMHU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKCHUEM

XMMHYECKOTO 3jIeMeHTa B [leproauueckoii cucreMe. MEPOBO33PEHYECKOE M HAYIHOE 3HAYECHUE

ITepuoanueckoro 3akoHa J[.M1. Menneneesa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX 5

XUMHUYCCKUX 2JICMCHTOB.

Pemienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTepU3aLUI0 XUMUYECKHUX
aneMeHTOB «MeTaunueckue / HEeMeTaNIMUeCKHe CBOMCTBA, dJIEKTPOOTPUIIATETFHOCTh XUMHYECKUX
AJIEMEHTOB B COOTBETCTBHUH C MX AJIEKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B MIEPUOANYECKON cUCTEME
xumudeckux ayemenToB .M. MeneneeBay
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Paznen 2. Xumuueckne peakuuu 10
Tema 2.1. Tumsl OcHoBHOe coJep:kaHue 4 OK 01
XUMHAYECKUX Teopernueckoe o0yueHune 2
peakuui Knaccugukarus u THIIBI XUMHYECKUX PEAKIU C yYacTHEeM HeopraHudeckux BemecTB. CocTaBieHHe
YpaBHEHM peakluii COeAMHEHMs], PA3JI0KEHHs], 3aMeIlleH s, 0OOMEeHa, B T.4. peaKI1i TOpeHus,
OKHCIICHHUS-BOCCTAaHOBJICHHUS.
VYpaBHEeHMsI OKUCIIEHUsI-BOCCTaHOBIIeHUs. CTeneHb OKuciieHus. OKUCIUTENb U BOCCTAHOBUTEIb. 2
CocraBieHne 1 ypaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKII METOAOM JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH B IIPUPOJIE, TPOU3BOICTBEHHBIX IIpolLieccax U
KHU3HEICATEIILHOCTH OPraHU3MOB
IIpakTHyeckue 3aHATHS 2
KonnyectBeHHble oTHOLIEHUS B XUMUH. OCHOBHbIE KOJUYECTBEHHbIE 3aKOHBI B XMMUU U PACUYETHI 110
YPaBHEHHSIM XMMHUYECKHX peaknuid. Moyb Kak eJUHHIa KOJMYeCTBA BeliecTBa. MolsipHas Macca.
3aKOHBI COXpAaHEHHs Macchl U 3Hepruu. 3akoH ABoraapo. MossipHblii 00beM ra3oB. OTHOCHUTENbHAsS 2
IUIOTHOCTH Ta30B. Pacdersl Mo ypaBHEHUSM XMMHUYECKHUX PEAKIUi C MCIOIb30BaHHEM MaccChl, 00bemMa
(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coJep:kaHue 4 OK 01
DNEKTPOTUTHYCCKA | TeopeTHyecKoe 00yueHne 2 OK 04
S AUCCOLAAIUS U -
5 06 Teopus snekrponauTnyeckol auccounanu. VoHbI. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiuy MOHHOTO
HOHHBIH OOMEH oOMeHa. CocTaBieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBJIEHUS HUX IOJIHBIX M COKpAalICHHBIX 2
MOHHBIX yYpaBHeHHH. KHCIOTHO-OCHOBHBIE peakuuu. 3a/1aHusl Ha COCTaBIEHUE HOHHBIX PeaKkLnit
JlabopaTopHbIe 3aHATHS 2
JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00OPa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 2
XUMHYecKHuX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, onpeieleHne cpeibl BOAHBIX
pacTBOpoOB. 3a/laHus HA COCTABJIIEHUE HOHHBIX peaKInil
KonTtpoubnas
CrpoeHue BeliecTBa U XMMUYECKHE PEAKLIUU 2
padora 1
Paznea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BeLECTB 16
Tema 3.1. OcHoBHOe coaep:kaHue 4 OK 01
Knaccupukanus, | Teoperuueckoe o0y4enue 2
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HOMEHKJIaTypa 1
CTPOEHHUE
HEOPraHUYECKUX
BEILIECTB

[Ipeamer Heopranmveckoit xumun. Kimaccudukammsi HEOpraHMIeCKuX BemecTB. [IpocThie U ClI0KHBIS
BemecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BELIECTB (OKCUIbI, TUAPOKCHIBI, KUCIOTHI, COJN). B3aumMocBs3b
HEOpPraHMYECKUX BEIIeCTB. ATperatHble cOCTOsiHUA BeulecTBa. Kpucrannuyeckue u amopduoie
BCIICCTBA. Tumsr KPpUCTAJNINYCCKUX PCHICTOK (aTOMHaSI, MOJICKYJIdpHasi, MOHHAasd, MeTaJIJII/I‘-ICCKaH).
3aBUCUMOCTh (PU3UYECKUX CBOKMCTB BEIIECTBA OT TUIA KPUCTAIIMUYECKON PEeHIEeTKU. 3aBUCUMOCTD
XUMHYECKOI aKTUBHOCTH BCIICCTB OT BUAa XHUMHUYECKOHN CBSA3U U TUIIA KpHCTaHHquCKOﬁ PCHICTKU.
[TprunHbl MHOTOOOpa3usl BEIIECTB

I[IpakTnyeckue 3aHATHS

Homenknarypa HeopraHMUECKUX BEIIECTB: Ha3BaHHE BEIIECTBA UCXOS U3 UX XUMHUYECKOU (hOPMYITBI
WIN COCTABJICHUE XMMHYECKON (POPMYIIBI HCXO/Isl M3 Ha3BaHUs BEIIECTBA MO0 MEXKTYHAPOIHOMN
(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYpE.

Penrenne mnpakTHUECKUX 3aJaHMil MO KiIAacCH(HKAIMK, HOMEHKJIATYpe U XHUMHYECKHM (opMynam
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KIJIACCOB (YrapHBIH Ta3, YIVIEKHCIBIA Ta3, aMMHAaK, rameHas
U3BECTh, HETAIICHAs! U3BECTh, MUTHEBAS COJIA M IPYTUX): HA3bIBATh M COCTABIISITH (DOPMYJIIbI XHMUYECKUX
BEIIECTB, OTNPEACIATH MPHHAICKHOCTD K KIIAcCy.

Hcrounnku XuMu4eckoit napopmaryu (CpecTB MmaccoBoii nHGopMaiuu, cetb IHTepHET U apyrue).
[Towck wHpOpPMAIMK 10 HA3BAHUSAM, HICHTU(DUKATOPAM, CTPYKTYPHBIM (hopmysiam

OK 02
IIK 1.1

Tema 3.2. dusmko-
XHUMHYCCKHE
CBOMCTBA
HEOPraHUYeCKUX
BCIIIECTB

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

MeTtamisl. O6H_[I/Ie (I)I/ISI/I‘-ICCKI/IC U XHMHYECKHe cBoOicTBa MeTauioB. CIocoObl MMOJIY4YCHUA. 3HauecHUE
MCTAJJIOB W HEMCTAJIOB B MPUPOAC W KUBHCACATCIBHOCTHU UYCJIIOBEKA W OPraHH3MOB. KOppO3I/I$I
MCTAJIJIOB: BUABI KOPPO3HUH, CITOCOOBI 34U ThI MCTAJIJIOB OT KOPPO3UU

Hemeranmnel. OOmme ¢usumyeckue M XWMHUYECKHE CBOWCTBA HEMETA/UIOB. |WIMYHBIE CBOWCTBA
HemeraiioB [V— VII rpynn. Knaccudukanus n HomeHkIaTypa coeTuHeHUi HemeTaioB. KpyroBopoTsl
OMOreHHBIX 2JIEMEHTOB B IPUPOJIE

XHUMHUYEeCKHE CBOMCTBA OCHOBHBIX KIIAaCCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, THAPOKCHUAOB, KUCIIOT,
coliel u I[p) 3aKOHOMepHOCTI/I B U3BMEHEHHH CBOMCTB IPOCTHIX BCIICCTB, BOOOPOJAHBIX COCI[I/IHGHI/II\/’I,
BBICHIUX OKCHUI0B U THAPOKCHUIOB

IIpakTHyeckne 3aHATHA

CocraBieHHe ypaBHEHMM XMMMUYECKHX PEAKIUI C y4acTHEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: META/LIOB U HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAUIOB U aM(OTEPHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH U aM(OTEPHBIX T'HJIPOKCUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIUX UX CBOKCTBA.

OK 01
OK 02
[IK1.1
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Pemenne mpakTUKO-OpUEHTHUPOBAHHBIX TEOPETUUECKHUX 3a/JaHUN Ha CBOWCTBA, COCTaB, MOIYYEHHE U
0e30MacHoe HCIOJb30BaHUE BAXKHEHIIMX HEOPraHMYEeCKHX BEIIeCTB B OBITY M MPaKTHYECKOU
JESTEIIBHOCTH YEJI0BEKA

Tema 3.3. OcHOBHOe coiep:KkaHue 2 OK 01
Unentuduxanus | JlaGoparopHbie 3aHATHS 2 OK 02
HCOPraHUICCKUX [ JTagopaTopHast pabota «neHTrduKanus HEOPraHMISCKUX BEIIICCTBY. OK 04
BCIICCTB Pemenue sKkcnepuMEHTaNbHBIX 3a/7a4 II0 XHMHYECKHMM CBOMCTBaM METaJJIOB M HEMETAJIOB, IO

pacro3HaBaHMIO U MTOJIYYEHUIO COEIMHEHUN METAJUIOB U HEMETAJLIOB. 2

WnenTudukanyss HEOPraHUYECKUX BELIECTB C MCIIOJIB30BAaHHMEM HUX (DU3MKO-XMMUYECKHUX CBOMCTB,

XapaKTepHBIX KayeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, KapOOHAT- U XJIOPUI-

AQHUOHBI, HA KATHOH aMMOHUS
KoHnTpoabHasn .

CBoiicTBa HEOPraHMUYECKUX BEIIECTB 2
padora 2
Paznean 4. CTpoeHue M CBOIICTBAa OPraHMYECKHUX BeleCTB 24
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccupukanus, | Teoperuueckoe oGydyenue 2 I[IK1.1
CTPOCHHUE 1 IlosiBeHne U pa3BUTHE OPTAaHUYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckoi xumun. Mecto u
HOMCHKJIATypa 3HAUYEHUE OPTraHNYECKOU XMMHH B CUCTEME €CTECTBEHHBIX HaYK.
OpPraHUYECKUX XHMMHYECKOE CTPOEHHE KakK MOPSIOK COECIMHEHHS aTOMOB B MOJIEKYJI€ COIJIaCHO MX BaJICHTHOCTH.
BELIECTB OcHOBHBIE NTOJIOKEHHSI TEOPHUM XMMHUUYECKOTO CTPOEHUsl OpraHmdeckux coeauHeHunii A.M. byrtieposa.

VYriepoaHslii CKEJIET OPraHUYEeCKON MOJIEKYJbl. 3aBUCUMOCTh CBONCTB BEIIECTB OT XHWMHUYECKOTO

CTpOEHHS MOJIEKYJ. MI30Mepus U U30MepHI. 2

[TonsiTue o QynkunoHanbHoil rpynne. Panukan. IlpuHuunel kiaccM@UKauu — OpPraHUYECKUX

coequHeHUN. MexnyHapoaHas HOMEHKJIAaTypa W IPHUHLUIBl HOMEHKJIATYPbl  OPraHUYECKUX

coenuaeHuil. [lonsTre 00 a3zoTcoaepk amuxX COSAMHEHHUSX, OWOJOTMYECKHM AKTHBHBIX BEIECTBAX

(yriaeBogax, kupax, Oenkax M Jip.), BBICOKOMOJIEKYJSIPHBIX COEIMHEHHAX (MOHOMEp, MOJIUMeEp,

CTPYKTYpPHOE 3B€HO)

IIpakTH4eckue 3aHATHSA 2

Homenknartypa opraHMYecKMX COEIMHEHHMH OTAEIbHBIX KJIACCOB (HACBILIICHHBIC, HEHACHIIIEHHBbIE WU

apoOMaTHYECKHE YTJIEBOJOPOAbI, CIIUPTHI, (DEHOIIBI, albJIErHIbl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)

CocraBieHre TOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOPMYyS OpPraHMYECKUX BELIECTB OTIEIBHBIX 2

KJIACCOB, HMCIOJIb3YSl UX Ha3BaHUS IO CHUCTEMAaTHYECKOH M TpUBHAIBHOM HOMEHKJIAType (3THJIEH,
alleTWiIeH, IIMUEepuH, (eHon, dopMalbIeru, YKCyCHas KHCIoTa, TMuiMH). Pacdersl mpocreimeit
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bopMyIbl OpraHuYeCcKO MOJIEKYJIbI, HCXO/1A U3 AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHoBHOe cogepkaHue

12

TeopeTuyeckoe o0yueHue

OU3UKO-XMMUYECKHE CBOMCTBA OPTraHUYECKUX COCIMHEHUH OTIENBHBIX KIJIACCOB (OCOOEHHOCTH
KJaccu(pUKaluy 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTHYECKUH psl 1 o01as popmya; U3oMepus;
du3HYECKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHS):

— IpeJesibHbIE YIIIEBOAOPOAbI (aJKaHbl M LUKJIOANKaHbl). ['OpeHne MeTraHa Kak OJUH M3 OCHOBHBIX
HCTOYHUKOB TEIJIa B IPOMBIIIICHHOCTH U ObITY. CBONCTBA MPUPOIHBIX YIIEBOAOPOAOB, HAXOKICHUE B
IPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HemnpelenbHble (AJIKEHbl, aJKUHbl U QJIKaJWEHbl) U apOMATUYECKUE YIJIEBOJAOpOXbl. [ opeHue
alleTUIeHa KaK HCTOYHUK BBICOKOTEMIEPATYPHOI'0 IJIAMEHHU JJIsl CBAPKU U PE3KU METAJIOB

— KUCJIOPOACOepKallue COeAUHEeHHs! (CITUPTHI U (HEHOIIbI, KAPOOHOBBIE KUCIOTHI M 3(UPDI, albACTH/IbI
U KETOHBI, >XHUPBI, yriaeBojbl). [IpakTHueckoe NPUMEHEHHE HTWICHIJTIMKOMS, TJIMIIEpUHA, (eHoa.
[Ipumenenue dopmanpaeruaa, aneTanbAerHaa, YKCYCHOM KHUCIOThL. Mblla Kak COJM  BBICHINX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOKWCTBA MbLJIa

— a3oTcoJepXKallie COECOUHEHUs (aMUHBI M aMUHOKUCIOTHI, Oesku). BblcOkoMoseKyssipHbIe
COCIMHEHUS (CHHTETUYECKHE U OMOJIOTHYECKU-aKTUBHBIC). MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO.
ITonumepusanus 3TUICHA KAK OCHOBHOE HAIIPABJIICHUE €TI0 UCIIOJIb30BaHUA.

I'eneTndeckas CBA3b MEXKY KJIACCAMHM OPTaHMYECKUX COCUHEHUN

IIpakTHyeckne 3aHATHA

CBoiicTBa OpraHMYEeCKMX COEJMHEHUH OTAEIbHBIX KIJIACCOB (TpUBHAIBHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIOCOOBI MOJIyUYEHUs1): IpeaesbHbIe (aJKaHbl U ITUKIOAIKaHbI),
HenpeiebHbIe (AIKEHbI, AIKMHBI U alIKaJHeHbl) 1 apOMaTUYECKHe YIIeBOAOPOAbI, COUPTHI U (DEHOIBI,
KapOOHOBBIE ~ KUCJIOTBI M 3QUpPHI, aNbJEruAbl W  KETOHbl, AaMHHBl W  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COE€IUHEHMS. 3aJaHus Ha COCTaBICHHE YPaBHEHMI XMMHUYECKUX PEaKLHH C
y4acTHUEM OPTaHUYECKUX BEIECTB HA OCHOBAHMM UX COCTaBa M CTPOEHUS

CocraBineHue cxeM peakiuii (B TOM 4YHCIE 10 TPEAJOKEHHBIM IIeToYKaM IpeBpaIleHuil),
XapaKTepU3YIOIINX XUMUYECKUE CBOMCTBA OPTaHUYECKUX COEIMHEHUH OTAENBHBIX KJIACCOB, CIIOCOOBI
UX TIOJIy4deHHMs M Ha3BaHUE OPraHUYECKUX COCAMHEHUM II0 TPUBHAIBHONW WM MEXAYHApOIHOU
CHUCTEMaTUYECKOM HOMEHKJIATYype.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOWCTBA OPraHUYECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB

JlabopaTopnasi paGora

OK 01
OK 02
OK 04
IIK 1.1
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JlaGopaTtopHnas pabota “IIpeBpareHust OpraHnYeCKUX BEUIECTB ITPU HArpEBaHUH .

[Tomyuenue STUIIEHA U U3yYEHUE €ro CBOMCTB. MoenrpoBaHue MOJIEKYJI M XUMUYECKUX MPEeBpaIeHHA 2

Ha [PUMeEpe dTaHa, STUICHA, alleTUJIEHa U Jp.
Tema 4.3. OcHoBHOe coJep:kaHue 6 OK 01
Unenrtudurauus | Teopernmyeckoe oGyuenne 4 OK 02
OpraHMICCKuX buooprannueckue coenuHenus. I[Ipumenenume u Ouonoruyeckas poib yriaeBoaoB. OkxucieHue OK 04
BCILICCTB, X YIJIE€BOJOB — HWCTOYHUK DHHEPIMM JKMBBIX OpraHu3MoB. OO0yacTH HPUMEHEHHS aMHHOKHCIIOT. 2 IIK 1.1
SHAHCHUC 1 [IpeBpamienust OenkoB mnuu B opranusMme. buonormueckue ¢yHkuuu OenkoB. buonormueckue
TIPUMCHCHHC B ¢dbyHKIMY KUpOB. PO opranndeckoil XuMuM B pelieHny npo01eM NHUIEeBOi 6e301acCHOCTH
ObITOBOJ M .| Ponb opranmdeckoil XMMUU B pEIIEHUU NpoOJIeM BSHEpreTuyeckoid Oe30MacHOCTH, B Pa3BUTUU
NPOMSBOACTBCHHON /o 1 HBI, cO31aHMM HOBBIX MaTepraioB, HOBbIX HCTOYHUKOB YHEPIHH (AJIbTEPHATUBHbBIE UCTOYHUKHU
JCATCILHOCTH sHepruu). OnacHOCTh BO3ACMCTBUSI Ha JKHUBBIE OPraHU3Mbl OPraHWYECKUX BEUIECTB OTAEIbHBIX 2
HesoBeka KJIacCOB (yIJI€BOJOPO/bI, CIUPTHI, (PEHOJBI, XJIOPOPraHUYECKHE IPOU3BOJHBIC, AJIBJIETHIBI U JIp.),

CMBICT MIOKa3aTels MpeIeIbHO JOMYCTUMOM KOHIIEHTPAINH

JlabopaTropHblie 3aHATHSI 2

JlaboparopHas padoTta: “MneHTHdUKANNS OPraHHYECKUX COSAMHCHHUIA OT/ICTBHBIX KJIACCOB”™

Wnentudukanus opraHMuecKUX COCIMHEHUN OTNIENbHBIX KJIACCOB (HA MPUMEpEe allbJeTuI0B, Kpaxmara,

YKCYCHOH KHCIIOTBI, O€JIKOB W T.I.) C HCIOJb30BaHUEM WX (U3UKO-XUMHYECKHX CBOUCTB U

XapaKTepHBIX KauyeCTBEHHBIX peakuuii. [leHatypauus Oenka mpu HarpeBanuu. L[BeTHblE peakiuu 2

0enkoB. BO3HUMKHOBEHME aHAJIUTHUECKOTO CHUTHala C TOYKM 3PEHHUS XUMHYECKHX IPOIECCOB MpH

NPOTEKaHUU KaUeCTBEHHOHN peakIiy, NO3BOJISAIOIIEH HISHTU()ULIMPOBATh MPEI0KEHHbBIE OPraHUYeCKHe

BEIIECTBA
Konrpoapuas CrtpyKTypa 1 CBOMCTBA OPraHUYECKUX BELLIECTB 2
pa6ora 3
Paspea S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYCCKHX PeaKIui 4
CxopocTb OcHOBHOe coep:kaHue 4 OK 01
XMMUIHCCKIX Teopernyeckoe 00yueHue 2 OK 02
DCAKIH. CkopocTh peakliid, €€ 3aBHCHUMOCTh OT Pa3IMYHbIX (PAKTOPOB: MPUPOJBI pearupyrollux BeEIIECTB, K11
XIMITIeCKOe KOHIEHTPALlUM pEarupyromux BEUIECTB, TEMIEpPaTypbl M IUIOLIAJAM PEAKIMOHHOW IOBEPXHOCTH.
paBHOBECHE TeroBbie 3¢ (HEKThl XUMUYECKUX peakuuil. DK30- U SHIOTEPMUYECKHE, PEAKIIH. 5

OOpatuMocTh peaknuii. XUMHUYECKOE DPABHOBECHE U €ro CMEIICHHWE IO JACWCTBUEM pa3IUYHBIX
(bakTOpoB (KOHIIEHTPAIMS PEareHTOB WJIM IIPOYKTOB PEAKINH, JaBJICHUE, TEMIIepaTypa) sl CO3TaHMs
ONTHUMAJIBHBIX YCIOBUM MPOTEKaHUs XuMUUeCKUX npoueccos. [Ipunnun Jle [larense
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IIpakTHYeckne 3aHATHA OK 01
PemieHne MpakTHKO-OPUCHTHPOBAHHBIX 3aJaHWil Ha aHaau3 (HAaKTOPOB, BIUSIONIMX HA H3MCHCHHE OK 02
CKOPOCTH XMMHUYECKOW PEaKIMH, B T.U. C MO3UIMIA KOJOTHUYECKH IEIeCO00Pa3HOTO MOBEICHUS B OBITY K 1.1
U TPYZOBOM IESATETHLHOCTH B LENAX COXPAHEHHUS CBOETO 3710POBBS 1 OKPY)KAIOIIEH MTPUPOTHON CPEIbI.
Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHuWii Ha npuMeHenune mnpuHnuna Jle-Ilatense s
HAXOXXJCHUS HAINpPaBJICHUS CMEIICHUS pPAaBHOBECHS XWMHUYECKOH peakuuu W aHanmu3 (HaKTOpoOB,
BJIMSIFOIIIMX HA CMEIICHUE XUMHUECKOTO PABHOBECHS
Paznea 6. PacTBopsbI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
HonsTne o Teopernueckoe o6yuenue OK 02
pacTeopax PactBopeHue kak (usnmko-xumuueckuii mporecc. PactBopbl. CriocoObl NMPHUTOTOBJICHUS PACTBOPOB. OK 07
PactBopumocts. MaccoBast 075 pacTBOpeHHOro BemecTtBa. CMBICH TOKa3zatens MpeaeiabHO I[IK1.1
JIOMTYCTUMOMW KOHIIGHTPAIIUH U €r0 UCIIOJIh30BAHUE B OLIEHKE KOJIOTHYECKON 0€30MacHOCTH.
[IpaBuia SKOIOTHYECKH IIeNIeCOO0Pa3HOr0 TOBEACHUS B OBITY M TPYHAOBOH NEATETBHOCTH B LENAX
COXPaHEHHsI CBOETO 3JI0POBbSI M OKPYKAOIICH MPUPOIHONW CPEIIbl; OMACHOCTh BO3ICHUCTBUS HA KUBBIC
OpTraHU3MBbI OTIPE/ICTICHHBIX BEIIECTB.
Penrenue npakTHKO-OpUEHTHPOBAHHBIX PACUCTHBIX 33JaHUH Ha PAaCTBOPHI, UCIIOJIb3yeMbIC B OBITOBOW U
IPOM3BOJICTBEHHOH JIEATEILHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOe coJep:kaHue OK 01
I/ICC\J"IC,[[OBaHI/Ie JlaGopaTopHbie 3aHsTHS OK 02
CBOWICTB PAaCTBOPOB | fTagoparopuas paboTa «[IpHroToBIeHHE PACTBOPOBY. OK 04
[TpurotoBneHne pacTBOPOB 33aJaHHON (MaccoBOM, %) KOHLIEHTpalUU (C MPaKTUKO-OPUEHTUPOBAHHBIMU [IK1.1
BOINPOCAMH) U OIpe/IeNIEHUE CPEIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEePKaHUE (COAepKaHUe TPUKJIATHOTO MOIYJIs)
Pa3nea 7. Xumusi B GbITY H IPOU3BOJACTBEHHOI IeATEJbHOCTH YeJ0BeKa OK 01
Xumus B OBITY B |OcHOBHOE cO/lepsKaHue OK 02
TpOMSBOACTBCHHON o eryrueckoe 06yuenme OK 04
NEeITEIbHOCTHU — v = OK 07
Hogeiimme 1ocTukeHnss XUMUYECKONH HAYKU U XUMHUYECKOW TeXHOJIOTUHU. Poib XuMun B obecrieueHun
YyeloBeKa K 1.1

9KOJIOTMYECKOM, SJHEPTeTUYEeCKON U MUIIEBOM 0€30MacCHOCTH, pa3BUTHH MeIuIuHEL. [IpaBuia moucka u
aHamM3a XUMHYECKOW HHGQOpManMM M3 pa3IMYHbBIX HCTOYHUKOB (HaydyHas M ydeOHO-Hay4yHas
JUTepaTypa, CpeicTBa MaccoBoi nHpopmanuu, cetb IHTepHeT)
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IIpakTHYeckne 3aHATHA

[Towick M aHaANM3 KEWCOB O NMPUMEHEHWH XMMUYECKUX BEHICCTB W TEXHOJIOTHHA C Y4eTOM Oymyien
npodecCHOHANBbHOM  NEATEeNbHOCTH IO  TeMaM:  BaKHEMIIME  CTPOUTENbHBIE  MaTepuabl,
KOHCTPYKLIMOHHBIE ~MaTe€puajbl, KpacKu, CTEKJIO, KEepaMuKa, MaTepHaybl Ui SJICKTPOHUKH,

4
HAaHOMATEpHaJIbl, TEKCTWJIBHBIC BOJIOKHA, HCTOYHUKH DSHEPIHHM, OPraHUYECKME U MHHEPAJIbHBIC
yZ100peHus, JIEKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSIL.

3ammra: [lpeacraBieHne pe3ysbTaToB pelleHus KeHcoB B opMe MUHU-IOKJIAJA C Ipe3eHTaluen
JuddepeHupoBaHHBIN 3a4eT 2
Bcero 72
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3. YCJIOBUS PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHUTIIMHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MaTEePHAIBLHO-TEXHUYECKOMY
o0ecneyeHn 1o

Jnsg peanuzanuyd MpOrpamMMbl JUCUUIUIMHBL JOJDKHBI OBITh IMPELYyCMOTPEHBI
CJIeyIOIUeE CIIelMaIbHbIe MOMEIEHUS: Y4eOHbINH KaOMHET XUMUHU.

O0opynoBanne yuyeOHOro kad0uHera (HALJSAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEN  MOJIEKYJ, MOJEIN KPUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TPOCTHIX U CJIOXKHBIX BEIIECTB U/WIM KOJUIEKIIUU TOJMMEPOB; KOJICKIIUS
TOPHBIX MOPOJ U MUHEpAJIOB, Tabnuiia MeHnaeneeBa, yueOHble (UIBMBI, HU(PPOBHIE
00pa3oBartebHbIE PECYPCHI.

Texuuyeckue cpeacrBa  00y4eHHMsl: KOMIBIOTED C  yCTPOWCTBaMH
BOCIIPOU3BEJEHUS 3BYKa, IPUHTEP, MYJIbTUMEINA-ITPOECKTOP C SKPAHOM.

OoOopyaoBanue Jjadoparopuu M pado4Yux MeCT JaA0OPATOPUM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, MJIAHIIETHI JUIsl KalelbHbIX peaklyil, GuibTpoBanbHas Oymara, IpOMbBIBAJIKH,
CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE TPOOKH, HAOOP PEAKTUBOB, CTEKJISIHHBIE MAJIOYKH,
IITATUBBl JJIsI TMPOOUPOK; MEPHBIE MWIMHAPHI, BOPOHKU CTEKIJISIHHBIC, BOPOHKHU
nenutenbHble nuiauHApudeckue (50-100 mi1), CTynmkud ¢ mecTUKoM, (ap@opoBbie
Yalikyd, MUHIETh, GUIbTpel OyMmakHble, BaTa, Mapiid, YacoOBbIE CTEKIA,
AIIEKTPOILIUTKHY, J1a00OpPaTOPHBIE ITATUBBI, CIIUPTOBBIE TOPENKH, CIIMYKU, TPUOODP JIJIst
NOJydyeHUs: razoB (WiIM MpoOMpKa C Tra300TBOAHOW TpyOKOM), AepxaTenu JUis
NpOOUPOK, CKISIHKW JJisi XpAaHEHUs PEaKTHUBOB, Pa3AaTOYHBIC JIOTKH; XUMUYECKUE
crakanbl (50, 100 u 200 mu1); mImaTeNny; MUHIIETHI; CEKYHAOMEpHI (TaiMephl), MEpPHbBIE
npoOupku (Ha 10-20 mi) u Mepubie koiObl (25, 50, 100 u 200 mn), BoasHas OaHs,
CTEKJISTHHBIE TAJIOYKW; KOHWYECKHE KOJObl st TuTpoBanus (50 u 100 mn);
WHIUKATOPHBIEC TIOJIOCKU Uil onpeaenenus pH u crangapTHas MHAMKATOpHAs LIKama;
YHUBEpCalbHbIA MHAUKATOP; nuneTku Ha 1, 10, 50 mu (wim nozaropst Ha 1, 5 u 10
M), JlabopaTtopHbie Bechl, pH-MeTphl, U Jp. 1abopaTopHOE 000pPYAOBaHUE.

3.2. UndopMannoHHOe o0ecnevyeHne peajn3auu nporpaMmmabl

Jlureparypa
OCHOBHBIC HCTOYHUKH:

1) An¢wunorenosa 1.B., badbkoB A.B. Xumusi.bazossiit ypoens: 10-11 knaccer.- ['pud YMO
CIIO, 2023.

2) Taopuensu O.C., Octpoymo WN.I'., Cragkos C.A. Xumus. ba3osslit ypoens. 10 kimacc — M.,
2022.

3) Tabpuensu O.C., Octpoymos N.I'., Cnaakos C.A. Xumus. ba3ossrit yposens. 11 kmacc — M.,
2022.

4) MapteiaoBa T. B., Apramonosa E.B., l'ogynos E. b. Xumus — M., 2023.

JonosHUTe/IbHbIE HCTOYHUKH:
1) Hukwurtunaa H.I'., 'pebenpkoBa B.W. O6mas u Heopranmyeckas xumust — M., 2023. 2016.
2) CysopoB A.B., Hukonbckuit A.b. O0mias u Heopranudeckass xumus. Bonpockl u 3amaun. — M.,
2023
HNHuTepHer — pecypebl
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http://gu-unpk.ru/chair/chemistry/study ( I'ocynusepcuter — YHIIK )

http://www.xumuk.ru/ ( cepucsl: Heopranmueckue peakiuu, Opranndeckue peakiuuu, MossipHbie
Mmacchl, DopmaTtupoBanue Gpopmyi, Pemaktop hopmyn, YpaBHUBaHUE peaKIid, DIEKTPOHHOE
cTpoenue atomMoB, Mrpa « Tabnuua MenaeneeBa » , TepmoaunamMudeckue cBoiictBa, Konseprep
Benu4uH, ['aapBanonapa, EI'D)
http://www.chem.msu.su/rus/elibrary/ ( CaiiT xumuueckoro ¢axynbrera MI'Y. )
OcuoBsl xumun. MHTepHET-yueoHuk (http://www.hemi.nsu.ru/index.htm)

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTponb 1 oleHka pe3ynbTaToB O0y4YeHHUS! OCYIIECTBIISIETCS IPENoAaBaTesieM B IMPOLEcce
MIPOBEJICHUS MIPAKTHYECKUX 3aHSATUN U 1a00paTOPHBIX PabOT, TECTUPOBAHUS, & TAKKE BBIMOTHCHUS
0o0y4aroImMMuUCs MHAUBUIYAIbHBIX 3aJaHUil, MPOEKTOB, HccleAoBaHUU. Pe3ympTaThl 00ydeHUs
OTIPECIISIOT, YTO OOYyYaroIuecs IOJDKHBI 3HaTh, MOHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUH
U3YYEHUS TUCIUIINHBI.
Jis popmupoBaHUs, KOHTPOJISI W OICHKH pPE3yJIbTaTOB OCBOCHUS YYCOHOW HCIIUTUIHHBI
UCIIONIB3YETCSl CHCTEMa OIICHOYHBIX MEpPONPUATUH, MPEICTABISIONIas COOO0NH KOMIUIEKC Y4eOHBIX
MEPONPHSITHIA, COTIIACOBAHHBIX C pe3yibTaTaMu 00y4deHHs u chopmynupoBaHHBIX ¢ yaerom ®I'OC
COOQO (npenmetnsie pe3ynapTaTsl o quctumiuie) u @I'OC CII0.

Ne | OK/IIK | Moayabs/Pa3znen/Tema | Pesyabrat 00yueHus THbI OLEHOYHBIX MepPONIPUATHI
| | OcHoBHOeE coiep:kaHue
! Pa3nes 1. OcHOBBI Popmy:poBaTh
0a3oBble NOHATHS U
CTPOEHMS BellecTBa
3aKOHBI XMMHMH
1.1 |OK 01 |Ctpoenue atomoB CocraBmsats xumuueckue |1. Tect «CTpoeHne aToMOB XUMHUYECKUX
XUMHYECKHUX (bopMyIIbl COeIMHEHUI B |3JIEMEHTOB M IIPUPOJIa XUMHUYECKON
AJIEMEHTOB U MPUPOAA |COOTBETCTBUHU CO CBS3H.
XUMHUYECKOH CBS3H CTETNIEHBIO OKUCIICHUS 2. 3ajaum Ha COCTABIIEHNE XUMHUYECKUX
XUMHUYECKHX 3JIEMEHTOB, |(OpMYJI ABYXaTOMHBIX COEIMHEHUMN
UCXO0/11 U3 BAJIGHTHOCTH U |(OKCHJIOB, CYIb(MUI0B, THAPUIOB U T.I1.).
ANEKTPOOTPHUIIATENBHOCTU |3. 3aaHus HA UCIIOJIH30BAHNE
XUMUYECKON CUMBOJIMKY U Ha3BaHUU
COEIMHEHUH 110 HOMEHKJIAType
MEXYHApOJHOIO COI03a TEOPETUUYECKOM
Y TIPUKJIAJHON XMMHMH U TPUBHAIBHBIX
Ha3BaHMUM U1 COCTABIEHUS XUMUYECKUX
(bopMyI IByXaTOMHBIX COETUHEHUI
(oxcun0B, cynb(pUI0B, THAPUIOB U T.11.)
U IPYTUX HEOPraHMYECKUX COCIUHEHUN
OTJIEIbHBIX KJIACCOB
1.2 | OK 01 |Ilepuoanyeckuii 3akoH |XapakTepuzoBaTh 1. Tect «Metamnmuueckue /
OK 02 |u Tabmuma J1.1. XHUMHUYECKHE DJIEMECHTHI B |HEMETAJUTMIECKHE CBOMCTBA,
Menpeneena COOTBETCTBUU C UX ANIEKTPOOTPHULATEIBLHOCTD U CPOACTBO K

MOJIO)KEHHUEM B
MIEPUOUYECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB

JI.1. MenaeneeBa

BHGKTpOHy XUMHWYCCKHUX 3JICMCHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTpO@HI/IeM U ITOJIOKCHUEM B
MEePUOIUYECKON CHUCTEME XUMUYECKUX
anemenToB .M. Menaeneenay.
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OK/IIK

Monyas/Pa3nen/Tema

Pe3ysabTar 00yyeHus

Tunbl OEeHOYHBIX MEPONIPUATHIH

2. [TpakTryeckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEX]1y CTPOCHUEM
aTOMOB XMMUYECKHX DJIEMECHTOB U
MEePUOINYECKUM U3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB U UX
COCIUHEHHUIN B COOTBETCTBUH C
nojoxxeHueM Ileproanueckoit cucreme.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKHUE 3alaHus HA
XapaKTEePU3aALUI0 XUMHUECKUX
aneMeHTOoB: «MeTtamnueckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
AJIEKTPOOTPUIATEIBHOCTh U CPOJICTBO K
AIEKTPOHY XUMUYECKUX JIEMEHTOB B
COOTBETCTBHUE C UX AJIECKTPOHHBIM
CTPOCHHUEM U TOJI0KEHUEM B
MEPUOJUYECKON CUCTEME XUMHYECKHUX
anemenToB .M. MenaeneeBay

Pasznea 2.
XuMHYeCKHEe peakunu

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakuui

KonTposbnas padora
«CTpoeHHe BelleCTBA H XHMHYeCKHe
peaKkuum»

2.1

OK 01
OK 04

Tunel XUMHUECKUX
peakuuii

CocCTaBIATh peakIuu
COCIMHEHMUS, PA3JIOKEHUS,
oOMeHa, 3aMeIlCHHS,
OKHCIIUTEIBHO-
BOCCTaHOBUTEIIbHbBIC
peakiuu

1. 3agaun Ha cocTaBiIeHUE YpPaBHEHUI
peaKkuuii:

— COCIMHCHUS, 3aMEIIICHHUS, Pa3JI0KCHHUS,
oOMeHa;

— OKHCIIUTEIBHO-

BOCCTAHOBUTEJILHBIX PEAKIIUA C
HCIIO0JIb30BAaHUEM METOA 3JIEKTPOHHOTO
OanaHca.

2. 3agauM Ha pacyeT MacChl BEILIECTBA
Wi 00bEMa

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MAacCe UM 00BEMY OJTHOTO U3
YYaCTBYIOIIMX B PEAKIIUU BEUIECTB;
pacdEThl

Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOIYKTOB PEAKIINH, €CITU OJIHO U3
BEILECTB UMEET MMPUMECHU

2.2

OK 01
OK 04

DNeKTPOTUTHYECKAS
JIUCCOLAAINAA U
WOHHBIA 00MEH

CocCTaBisTh ypaBHCHHS
XUMHNYCCKUX peaKHI/II/I
HOHHOI'0 OOMeHa ¢
ydacTHeM
HEOPraHMYECKUX BEIIECTB

1. 3amanus Ha cocTaBIIEHHE
MOJIEKYJIIPHBIX U UOHHBIX PEaKIUi ¢
Y4aCTHEM KUCJIOT, OCHOBAaHUM U COJIEH,
YCTaHOBJICHUE U3MEHEHHS KUCJIOTHOCTH
cpenbl

2. JJaboparopnas padota "Turmst
XUMHUYECKUX peakuui”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HeOPraHuYeCKuX

HccaenoBars cTpoeHue u
CBOMCTBA
HEOPraHMu4YeCKuX

KontpoabHasi padora
«CBoiicTBa HEOPraHNYeCKUX
BelIeCTB)

21




OK/IIK

Monyas/Pa3nen/Tema

Pe3ysabTar 00yyeHus

Tunbl OEeHOYHBIX MEPONIPUATHIH

BEeIIECTB

BEIIECTB

3.1

OK 01
K 1.1

Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHE
HEOPraHUYECKHX
BEILIECTB

Knaccugunuponartsb
HEOpPraHUYECKHe
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «HomeHKk1aTypa 1 Ha3BaHUE
HEOPraHMYECKUX BEIIECTB UCXOS U3 X
XUMUYECKOH (OPMYIIbI UM COCTABICHUE
XUMHUYECKOH (OpMYIIBI UCXOS U3
Ha3BaHMsI BELLIECTBA 10 MEX1yHapOJIHON
WM TPUBUAIBHON HOMEHKJIIAType».

2. 3agaun Ha pacyeT MacCOBOM J10JIU
(Macchl) XMMUYECKOTO DJIEMEHTA
(coenuHeHus1) B MOJIEKYJIe (CMECH).

3. IlpakTuueckue 3a7aHus Mo
KJaccu(uKaum, HOMEHKIIAType U
XUMHUYECKUM (hopMyiiaMm
HEOPTraHMYECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB.

4. TlpakTH4eckue 3alanus Ha
ornpezeNeHue XUMUYECKOM aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH BUJA
XUMHYCCKOH CBSI3U U THIIA
KPUCTAIIMYECKON PEIIETKU

3.2

OK 01
OK 02
I[IK1.1

DU3HKO-XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEIIIECTB

YcranaBauBaTh
3aBUCUMOCTH (PU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TaK)Ke TUIIa
KPUCTAJUIMYECKOU
peleTKu

1. Tect «OCOOEHHOCTH XUMUYECKUX
CBOMCTB OKCHJIOB, KMCIJIOT, OCHOBAHHUI,
aM(OTEepHBIX TUAPOKCUIIOB U COJICI.
2. 3ajgaHusi Ha COCTABJIICHUE YPAaBHEHUI
XUMHUYECKUX PEAKLUHI C y4aCTUEM
MIPOCTHIX U CI0KHBIX HEOPTraHUYECKUX
BELIECTB: OKCHUJIOB METAJIIOB,
HEMETAJJIOB U aM(OTEPHBIX 3JIE€MEHTOB;
HEOpPraHUYECKUX KUCIIOT, OCHOBaHUM U
aM(OTEepHBIX TUAPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIIKX X CBOMICTBA U
CIOCOOBI OJTYyYEHHUS.

3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/1aHNs Ha CBOMCTBA U
MIOJIyYE€HUE HEOPTAaHUYECKUX BEILIECTB

3.3

OK 01
OK 02
OK 04

Unentuduxamms
HEOPTaHHYECKUX
BEIIIECTB

HUccnenosatn
KA4YCCTBCHHBIC peaKHI/II/I
HEOPraHWYECKUX BEILECTB

1. ITpakTUKO-OPHEHTUPOBAHHBIE 3a/1aAHUS
10 COCTaBJICHUIO XUMHYECKUX PEAKIH C
y4acTUEM HEOPTaHUYECKUX BEILECTB,
UCIOJIb3YEMBIX JJISl UX UIACHTUPUKAIIH.
2.JIaGopatopHas pabora:
“Unentuduxarus HeOPraHUIECKUX
BELIECTB”

Pa3nen 4. Ctpoenue u
CBOMCTBA
OpraHHYecKuX
BellecTB

HccnenoBarb cTpoeHue u
CBOHCTBA OPraHUYeCcKHUX
BelIeCTB

KonTpoabnast padora
«CTpoeHHe U CBOHCTBA OPraHUYEeCKHX
BelIeCTB)
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Ne | OK/IIK | Monyas/Pa3znen/Tema| Pe3yabTat o0yueHust Tunbl OEeHOYHBIX MEPONIPUATHIH
4.1 |OKO01 |Knaccudukamms, Knaccudumuposarts 1. 3agaHus HA COCTaBIICHHE Ha3BaHUM
IIK 1.1 |cTpoenue u OpraHNYECKHE BEIIECTBA B |OPraHUYECKUX COCAUHEHUH 110
HOMEHKJIaTypa COOTBETCTBUU C UX TPUBHUAIIBHOM WJIM MEXyHApPOIHOMN
OpPraHUYECKUX BEILECTB |CTPOCHUEM CUCTEMATUUYECKON HOMEHKJIATYpeE.
2. 3agaHusi Ha COCTABJICHUE MOJHBIX U
COKPAIIIEHHBIX CTPYKTYPHBIX POPMYIT
OPraHUYECKHUX BELIECTB OTACIIbHBIX
KJIACCOB.
3. 3agauu Ha onpeeeHUe MPOCTEeUIIei
(bOopMyITbI OPraHuIeCcKO MOJICKYITHI,
UCXOJIS U3 3JIEMEHTHOro coctana (B %)
4.2 | OK 01 |CsoiicTBa YcranaBiuBaTh 1. 3aganus Ha COCTABJIICHUE YPaBHEHUI
OK 02 |oprannyeckux 3aBUCUMOCTH (DU3HKO- XUMHUUYECKUX PEAKIUH C y4acTUEM
OK 04 |coenuHeHun XUMUYECKUX CBOMCTB OpraHNYEeCKHUX BEIECTB HA OCHOBAaHUU
K 1.1 OpPraHWYECKUX BELIECTB OT |UX COCTABA U CTPOCHUSI.
CTPOCHHUS MOJICKYJT 2. 3ajgaHus HAa COCTABJIICHUE YPAaBHEHUM
XUMHUYECKUX PEaKLUi,
WJUTFOCTPUPYIOLIUX XUMHUECKHE
CBOICTBA C Y4ETOM MEXaHU3MOB
MIPOTEKAHUs JaHHBIX PEaKUUi U
TCHETUYECKOM CBSI3M OPraHHUYECKUX
BEILECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3a/1a4u 10 ypaBHEHUSM
peaklMil C ydacTHEM OPraHUYECKUX
BELIECTB.
43 | OK 01 |Unentudukamms HUccnenosath 1.ITpakTHKO-OpHUEHTUPOBAHHbBIC 3aJaHUS
OK 02 |opranuueckux KA4ECTBEHHBIC PEAKIIMM |10 COCTABJICHUIO XMMUYECKUX PEAKLUH C
OK 04 |BemecTB, X 3HAYEHUE |OPraHUYECKUX Y4aCTHEM OPTaHMYECKUX BEIIECTB, B T.U.
I[IK 1.1 (u npumeHeHHE B COCTMHEHUH OTJEIbHBIX |HUCIOIB3YEMBIX ISl X UAECHTU(DUKAIINN
OBITOBOI U KJIacCOB B OBITY U TPOMBIIIIJICHHOCTH.
MPOU3BOACTBEHHOMN
JIeATETbHOCTH
yeJioBeKa
5 Pazneu S. Xapakrepu3oBatb
Kunernueckue n BJIMSIHUE PA3JTHYHBIX
TepMoaAMHAMUYECKHE |(PaKTOpOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NMPOTEeKAHUA XHMHUYECKHUX peakuunid
XHMHUYECKHX peakumui
5 | OKO01 |CkopocTh XUMHUYECKUX |XapaKTEepU30BaTh [IpakTUKO-OpUEHTHPOBAHHBIE
OK 02 |peakuuii. XUMHYECKOE |BIMSHUE KOHLUEHTPALMU |TEOPETUUYECKUE 3a/IaHMsI HA aHAJIU3
MK 1.1 pearupyrouux BemecTB U |(HakTopoB, BIMSIONINX HAa U3MEHEHHE

paBHOBecHe

TEMIIEpaTypbl Ha CKOPOCTh
XUMHYECKUX PEaKIun
Xapakrepus3oBaTh
BIIMSIHUE U3MEHEHUS
KOHILICHTpALlUU BEIIECTB,
peakuuu cpeasl U

CKOPOCTH XUMHUUYECKOU PEAKLIUH.
IIpakTHKO-OPUEHTUPOBAHHBIE 3a/TAHUS
Ha npuMmeHeHue npunnuna Jle-Illarense
JUISL HAXOKJEHUS HallpaBIeHUS
CMELIEHUS PAaBHOBECUS XUMUYECKOU
peaxkuuu 1 aHaian3 GakTopoB, BIUSIOMINX
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OK/IIK

Monyas/Pa3nen/Tema

Pe3ysabTar 00yyeHus

Tunbl OEeHOYHBIX MEPONIPUATHIH

TEeMIIEpaTyphl Ha
CMEUIEHUE XUMUYECKOTO
paBHOBECHS

Ha CMCIICHUEC XUMHUYCCKOT'O PAaBHOBCCHA

6 HccaenoBarth HCTHHHBIE
Pa3zgen 6. PactBopbl  |pacTBOPBI € 3aJaHHBIMH
XapaKkTepucTUKAMH
6.1 | OKO01 [ITonsTue o pactBopax |PasznmuuaTh HCTHHHBIE 1. 3amaun Ha IPUTrOTOBJIEHUE PACTBOPOB.
OK 02 pacTBOpHI 2. [TpakTUKO-OpUEHTUPOBAHHbBIEC
K 1.1 pacyeTHbIE 3a/1aHUs HA TUCTIEPCHBIE
CUCTEMBI, UCIIOJIb3yeMbI€ B OBITOBON U
MIPOU3BOJICTBEHHOM JESITEIIbHOCTH
YeroBeKa
6.2 | OKO01 [UccnenoBanue cBoiicts |MccienoBaTh GU3NKO- Jlaboparopnas pabota
OK 04 |pactBOpOB XUMHUYECKHE CBOMCTBA “[IpuroToBiaeHue pacTBOPOB”
K 1.1 HCTHUHHBIX paCTBOPOB

Il | IpodeccuonanbHO-OpMEHTHPOBAHHOE CO/lep:KaHue (Co/iepKaHNe NPHUKJIATHOTO MOIYJIA)

7 Pa3pen 7. OuenuBartp nocjaeacTBus |3amura Keica (¢ yuerom Oyayuiei
Xumus B ObITY H OBITOBON H npo¢ecCHOHATBHOM AeATEILHOCTH)
NMPOU3BOACTBEHHOM MPOU3BOACTBEHHOMI
JAesITeJIbHOCTH NAeATeJIbHOCTH YeJI0BeKa
YyeJ0BeKa ¢ MO3MIIUA

JKO0JIOTMYECKOMI
0e30MmacHOCTH

OK 01
OK 02
OK 04
OK 07
K 1.1

XuMmus B ObITY U
MPOU3BOACTBEHHOMN
JeSITeIbHOCTH
yeJioBeKa

O11eHHUBAaTh MMOCIEICTBUSA
OBLITOBOM U
MIPOU3BOJACTBEHHOMN
JIeSITCILHOCTH YSJIOBEKaA C
MO3UILUM SKOJIOTHUECKOMN
0e30macHOCTH

Keiic (c yuerom Oymymieit
PO eCCUOHATBHON JEATETHHOCTH )
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