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1. O6masn xapakTepucTuka padoyeii NporpaMmMbl 001e00PA30BATEIbLHOI AU CIHILIHHBI
«XUMHUD)

1.1. Mecro AUCHHUIJIMHBI B CTPYKTYpe OCHOBHOM npogeccnoHaIbHOI
o0pa3oBaTeJIbHOM MPOrPaMMbI

OO6meoOpa3oBarenbHas JUCHUILNIMHA «XUMHUS»  SBISETCS  00s3aTENbHOM  YacCThIO
o0mieo0pa3oBaTenpHOrO MUKIIa 00pa3zoBaTeNbHOM porpaMMbl B cooTBeTcTBrE ¢ PI'OC CIIO 1o
crenuanbHoCTH . 20.02.02 3awuma ¢ upe3ebluaiinblx CUMYaUUsaX.

TpynoeMKOCTh IUCHUIUIMHBI «XUMHS» cocTaBisier 79 4aca, u3 KoTtopeix 71 4YacoB—
0a3oBbIii Moaynb (7 paszmenoB), 6 yacoB— mpukiIamHOW Moaynb (1 pasmen), BKIHOYAROLIHIA
MPAKTUKO-OPUEHTUPOBAHHOE COJEp)KAHUE, YCHIIMBAIOIIee MPO(UIBHYIO COCTABJISIONIYIO TIO
npodeccun, 2 yaca - mudPepeHIIMPOBAHHBIN 3aUET.

[Tpuxknannoit Monayns BKIOYaeT ofauH pasgen. Pazgen 8 «Xumus B ObITy U
MIPOU3BOJICTBEHHON JIESITEIIbHOCTH YEJIOBEKA» Pean3yeTcsl Ha MaTepHualie KeCOB, CBSI3aHHBIX C

HKOJIOTMYECKON O€30IIaCHOCThI0O U OLIEHKOM IOCIEACTBUM OBITOBOM M IPOU3BOJCTBEHHOM
NeSITeIbHOCTH OyayIiel npodeccnoHanbHOM e TeTbHOCTH 00yUYaroUXCsl.

1.2, Heau n nuianHupyemble pe3yJibTaThbl 0CBOEHUS TUCUUILINHBI
1.2.1 Ilenu u 3aaa4u AUCHUILTHHBI

DOpMUPOBAHHE Y CTYICHTOB XUMUYECKOW COCTABIISIIOIIECH €CTECTBEHHOHAYYHOW KapTUHBI
MHpa KakK OCHOBbI IPUHATHS pEUICHUHM B >KMU3HEHHBIX U IPOU3BOACTBEHHBIX CHUTYyALMSX,
OTBETCTBEHHOI'O [TOBEJICHUS B IPUPOJIHOM CpeJie.

3agauyu AUCHUILINHBI:

1) chopmupoaTh IOHNMaHKE 3aKOHOMEPHOCTEH MPOTEKAHKS XUMHUYECKHX TIPOLECCOB U
SBJICHUA B OKpYXKalLIeH cpeae, IENOCTHOW Hay4dHOM KapTHHBI MHUpPA, B3aUMOCBS3U U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuTh yMeHHS TPOBOJUTH PACYETHI MO XMMHYECKUM (GOPMyIaM U ypaBHEHHSM
XUMHUYECKHX pEaKUMd, IUIAHUPOBaTb W HHTEPIPETUPOBATh Ppe3yJIbTaTbl XHMHYECKUX
HKCIIEPUMEHTOB,

3) chopmmpoBaTh  HaBBIKH  HPOBENEHHS  XHMHYECKMX  DKCIIEPHMEHTATBHBIX
UCCIIEIOBAaHUM € COOJNIOJIEHWEM TpaBUil O€30MacHOro OOpalieHust C BellecTBaMU U
1abopaTOPHBIM 000PYTOBAHUEM;

4) pasBuTh yMeHHS aHANTM3UPOBATh, OLIEHUBAaTh, IIPOBEPATh HA JOCTOBEPHOCTH U
000011aTh HTHPOPMAIIO XUMUYECKOTO XapaKTepa U3 pa3IMYHbIX HCTOYHUKOB;

5) chopmupoBaTh yMeHMS HPOrHO3MPOBATH MOCIHEACTBHMS CBOEH JEATENLHOCTH M
XUMHYECKHX TIPUPOIHBIX, OBITOBBIX U MIPOU3BOACTBEHHBIX MTPOIECCOB;

6) chopmupoBaTs TOHMMAHME 3HAUYMMOCTH JOCTHKEHHH XHMHYECKOW HAYyKH M
TEXHOJIOTHH JIIsl pa3BUTHS COLIMAILHOM U MTPOU3BOJCTBEHHON cep.

1.2.2 Tlnanupyemble pe3y/IbTaThl 0CBOEHHs 00111€00pa30BaTeIbHON AMCHUILINHBI B
coorBercTBUM ¢ PI'OC CIIO un Ha ocHoBe PI'OC COO
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npoeCCHOHATEHO
¥ 1esITeIbHOCTHU
MPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTh K TpPYAY, OCO3HaHHE IICHHOCTH MacCTEPCTBa,
Tpyznoooue;

- T'OTOBHOCTH K aKTHBHOM JIEATEIHHOCTH TCXHOJIOTHYCCKON U
COITMAIbHOM HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATH,
IJIAHUPOBATh M CaMOCTOSTENIBHO  BBIMIOJIHATH  TaKyIO
JIeSTCIIEHOCTE;

- HMHTEpeC K pa3iuuHbiM cdepaM mpodeccrnoHaTbHON
JIeSITECIILHOCTH,

Osianenue YHHBEPCAJIbHBIMH Y4eOHBIMHU
NMO3HABATEJIbHBLIMH JeHCTBUSIMMU:

a) 0a30Bble JOTHYECKHE JelCTBHS.

- CaMOCTOATENbHO (OPMYIHpPOBATH M AaKTyalU3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;

- YCTaHaBIIUBAaTh CYIIECTBEHHBIN MPU3HAK WA OCHOBAHMS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001eHNS;

- OMNpeNeNsITh IENH AESITeNbHOCTH, 3aJaBaTh IapaMmeTpbl U
KPUTEPHUU UX TOCTUKEHUS;

- BBIMBJISATH  3aKOHOMEPHOCTM W  NIPOTUBOpPEYMs B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTUBBl B JI€ATEIIbHOCTh, OLICHUBAaTh
COOTBETCTBHE  pE3yJbTATOB IIEJISIM, OIEHWBATh PHUCKH
MMOCJICJICTBUI IEATCILHOCTH;

- BJAJETh CUCTEMOM XMMHYECKHX 3HAHUU, KOTOPAs BKJIIOYAET:
OCHOBOIIOJIATalOIIME TOHATUS (XMMHYECKMM 3JIEMEHT, aToM,
AIIEKTPOHHAsI 000JI0YKA aToMa, s-, P-, 0-3JIEKTPOHHbIE OpOUTAIH
aTOMOB, UOH, MOJIEKYJIa, BaJICHTHOCTD,
NIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCICHUS, XUMHUYECKas
CBS3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA O0BEM, YTJIEpPOJIHBIM
CKeNeT, (PyHKUMOHAJIbHAs TIpylna, paaukan, H30Mepus,
WU30MEPBI, TOMOJIOTMYECKUM Psifi, TOMOJIOTH, YIJIEBOJOPOJBI,
KHUCJIOPOA- M a30TCOJepXKallie COCIUHEHUs, OHOJIOTHYECKU
aKTHBHBIE BellecTBAa (YTJEBOJbI, JKUPBI, OENKH), MOHOMEp,
MIOJINMED, CTPYKTYpHOE  3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS, KpHUCTAJUIMYeCcKass pelIeTKa, TUIIbl XUMHUYECKHX
peakumMii  (OKUCIUTENbHO-BOCCTAHOBUTENBHBIE,  JK30- |
HHIOTEPMHUUYECKHE, pEeaKIMM HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJINTHI, HEDJIEKTPOJIUTHL, ANIEKTPOJINTUYECKAS
JUccOLManus,  OKHCIUTEIb,  BOCCTAaHOBUTENIb,  CKOPOCTh
XUMHUYECKON pEaKIMH, XUMHUYECKOE PpAaBHOBECHE), TEOPHUH H
3aKOHBI (TEOpUs XUMHUYECKOTIO CTPOEHUSI OPraHUUECKUX BEIIECTB
A.M. bytnepoBa, Teopus 3IEKTPOIUTHYECKON IUCCOLMAINH,
nepuoanueckuii 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH,
(dakToNOrnuecKre CBEACHHS O CBOMCTBAX, COCTABE, MOJIYYEHUU U
0e30macHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX HEOPraHWYECKUX U
OpPraHWYECKUX BEILECTB B OBITY M MPAKTUYECKOH IeATEIIbHOCTH
YEIJI0BEKA;

- YMETb BBIABIIATH XapaKTEpHbIC NPU3HAKU U B3aUMOCBSI3b




- pa3BUBaTh  KpPEAaTUBHOE  MBIIUICHHE TPU  PEHICHUH
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HCCIeI0BaTEeIbCKUE TeHCTBUS:

- BIQACTh HaBBEIKAMH y4eOHO-UCCIIeIOBATEIbCKON i
MIPOEKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3perieHus: mpooiem;

- BBISIBJISITD MPUIUHHO-CJICACTBEHHBIE CBSI3U n
aKTyaJIu3upOBaTh 3aJady, BBIBUTATh THUIIOTE3Y €€ PEIICHHS,
HAaXOJUTh  apryMeHThl  JUIsl ~ JOKa3aTelnbCTBA  CBOMX
YTBEPXKACHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEILICHUS;

- aHAJIM3UPOBATh IMOJYYCHHBIE B XOJE PEIICHUS 3aJadyu
pe3yabTaThl, KPUTUYECKH OIICHUBATh HMX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

-yM€Tb TEPEHOCHTh 3HAHUS B  ITIO3HABATEIBHYIO U
MPAKTHUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- yMEeTh MHTErpUpOBaTh 3HAHUS M3 Pa3HBIX MPEAMETHBIX
o0OJacTen;

- BBIZIBUTaTh HOBBIE HJIEHM, TIpeajiaraTh OpPUTMHAIbHbBIC
MOAXO/bI U PEIICHHUS;

- CIOCOOHOCTh MX MCIIOJB30BaHUS B IT03HABATEIILHOM

Y COLIMAJIbHOW MPAKTHUKE

W3YYEHHBIX MOHATHI, NPUMEHATH COOTBETCTBYIOIIHUE MOHITHS
IIPU  ONMCAaHUU CTPOEHHUS U CBOWCTB HEOPraHUYECKUX U
OpPraHMYECKHX BEIIECTB M WX MPEBPALICHUN; BBISIBIATH
B3aMMOCBSI3b ~ XMMHUYECKMX 3HAHUKW C  TOHATHSMH U
MIPEACTABICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX [TPEAMETOB;

- YMETb UCNOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCINHEHUN
ME¥KIYHApOAHOTO COK3a TEOPETUYECKON M MPUKIATHON XUMUH
W TPUBHUAIBHBIE HA3BaHUS BAXKHEHIIMX BEIIECTB (DTUIIEH,
alleTUIIeH, IHLIepuH, GpeHon, GopManbaeru, YKCyCcHas KHCIOoTa,
[JIMLWH, YrapHbld ra3, YIJIEKUCIbI ra3, aMMHak, raiieHas
W3BECTh, HETallleHas W3BECTh, NHThEBAs COJA U JAPYIHX),
COCTaBIATh  (OPMYJbI HEOPTAHMYECKUX U  OPraHUYECKUX
BEILIECTB, YpPaBHEHUS XHUMHUYECKUX PEAKIUH, OOBACHATh HUX
CMBICII; TOATBEPKAATh XapaKTepHble XWMHUUYECKHE CBOWMCTBA
BEILIECTB COOTBETCTBYIOLIUMHU JKCIEPUMEHTAMH U 3alUCAMHU
YPAaBHEHUN XUMUYECKUX PEAKIUH;

- yMEeTh yCTaHABJIMBATh MPUHAMICKHOCTb  HU3YyYECHHBIX
HEOPraHWYECKUX MU OPraHMYECKHUX BEIIECTB K OIPEAEIICHHBIM
KJIaccaM M IpymiiaM COEIWHEHUH, XapaKTEepU30BaTh UX COCTaB U
BOKHEHIIME CBOWCTBA; OMNMPENECIATh BUIbl XUMHUYECKHX CBS3€H
(koBasieHTHAsl, WOHHAs, METAJUIMYECKasi, BOJOPOJHAsS), THIIbI
KPUCTAINIMYECKUX  PEHIETOK  BEHIeCTB;  KJIacCH(UIIUPOBATH
XMMHUUYECKHE PEAKIUU;

- chopMHupoOBaTh TMPEACTABIEHUS: O MATEPUAIBHOM EIUHCTBE
MHpPA, 3aKOHOMEPHOCTSAX 1 MO3HABAEMOCTHU SIBJICHHUI TPUPOJBIL; O
MECTE€ U 3HAYEHUHU XUMHUHM B CHCTEME €CTECTBEHHBIX HAYK U €€
ponu B O0eCreueHUH yCTONYHMBOTO PA3BUTHs YEJIOBEUECTBA: B
pelIeHnr MpoOJIeM SKOJIOTHUECKOH, JHEPTeTUYECKON U MUIIEBOM
0€30MacHOCTH, B Pa3BUTUM MEIWLHMHBI, CO3JaHUU HOBBIX
MaTepuajoB, HOBBIX HICTOYHUKOB SHEPTUH, B 00ECIIeUeHUU




paroOHAIBLHOTO MPUPOJIOTIONIB30BAHHUS, B
(OpMHPOBAHUMMHUPOBO33PEHUS U OOIIEH KYIbTYphl YeJIOBEKa, a
TaKXe HKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cperie;

- BJAJIeTh CHCTEMOIl XMMHYECKHX 3HAaHUM, KOTOpas BKIIIOYAET:
OCHOBOITOJIATAIONINE TOHATHS (IOTOJHUTENBHO K CHCTEME
NOHATHM  0a30BOr0  ypoBHSI) - M30TOIBL, OCHOBHOE U
BO30YKICHHOE cocTOANME  aToMa, ruOpuan3anus aTOMHBIX
opOuraneii, xumudeckas cBs3b (" " w "', KpaTHbIE CBS3H),
MOJISIpHAsi KOHLIEHTpAIWs, CTPYKTypHas Qopmyna, u3oMepus
(cTpykTypHas, reomerpudeckas (IUC-TPaHC-U30MEPHS), THUIIbI
XUMHUYECKUX peakiuii (roMo- U TeTeporeHHble, OOpaTUMbIE U
HeoOpaTUMbIe), pacTBOPbI (MCTUHHBIC, IHUCIIEPCHBIC CHCTEMBI),
KPUCTAJIOTUAPATHI,  CTEMEeHb  JAUCCOLMAIIMM,  AJIEKTPOJIU3,
KPEKUHT, PU(OPMHUHT); TEOPHUH M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHWS, JIKAIIMEe B OCHOBE IOHHUMAHUS
NPUYMHHOCTY M CHUCTEMHOCTH  XUMHYECKUX  SIBIICHHIA,
COBPEMEHHbIE TMPEJCTaBIE€HUsI O CTPOCHUM BeIleCTBa Ha
aTOMHOM, MOJIEKYJISIPHOM ©  HAJMOJEKYISPHOM YPOBHSIX;
NpPEJCTaBICHUSA O  MeXaHW3MaX XUMHUYECKHX  PEaKIHid,
TEPMOJMHAMHUYECKUX W KHHETHYECKHX 3aKOHOMEPHOCTSIX WX
MPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHM, JHCIEPCHBIX
cucreMax, (paKTOJIOrMYEecKHe CBEIEHHUS O CBOMCTBAX, COCTaBe,
NOJydeHHH U 0Oe30MacHOM  MCIOJb30BaHMM  BaXKHEHMIINX
HEOPTraHMYECKUX W OPraHMYeCKHMX BEIIECTB B OBITY U
NPAaKTUYECKON JESITETBHOCTH UEJNOBEKa; OOMMX HAyYHBIX
NPUHIIMIIAX ~ XUMHYECKOTO  TPOM3BOJACTBA (Ha  mpuMepe
MPOU3BOJCTBA  CEPHOM  KHCIOTH, aMMHaKa, METaHoJa,
nepepaboTku HeDTH);

YMETh MPOBOUTH PACUETHI IO XUMHUYECKUM (HopMyIliaM 1




- YpaBHEHHMSIM XUMHYECKMX pEaKUMd C HCIOJIb30BaHUEM
¢du3nvecKux BeTUUMH (Macchl, 00beMa ra3oB, KOJINYECTBA
BEIIIECTBA), XapaKkTepU3YIOIIHUX BEIlIECTBA c
KOJINYECTBEHHONCTOPOHBI: pacueTbl 1o HaXO0XXJICHUIO
XMUMUYECKOH (OpMYNBl BEIIECTBA; pPacdyeThl Macchl (00bema,
KOJIMYECTBA BEILECTBA) MPOAYKTAa pEaKLMH, €CIU OJHO U3
UCXOJHBIX BEUIECTB JAHO B BHUJE pacTBOpa C ONPEAEIICHHOU
MaccOBOM J10JIell paCTBOPEHHOI'0 BEIIECTBA WM JIaHO B U30BITKE
(uMeeT mpuMecH); pacyeTbl MaccoBOW WM OOBEMHOM 107U
BBIXOJIa TPOAYKTa pEeaKluH; pacdyeTsl TerioBoro s¢dekra
peakuii, 00bEMHBIX OTHOIICHUI T'a30B;

- yYMETh BBIABIATH XapaKTE€PHbIE IPU3HAKHU U B3aUMOCBS3b
M3YyYEHHBIX TOHATUH, IPUMEHATh COOTBETCTBYIOIINE MTOHATHS
IIPY OIIMCAHUU CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U OpraHu-
YEeCKUX BEILIECTB U UX MPEBPAILEHUN; BbISBISTH B3aUMOCBS3b
XUMHMUYECKHUX 3HAHUH C MOHATUAMU U IIPEICTABICHUSIMH IPYTHX
IPeIMETOB JUIsl 00Jiee OCO3HAHHOTO TOHUMAHUS U 00bSCHEHUS
CYIIHOCTH MaTEpUaIbHOTO €JUHCTBA MUPA; UCIIOIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS AJi1 O0BSCHEHUS U IPOTHO3M-
pOBaHMUSI SBJIEHUH, UMEIOIIUX €CTECTBEHHOHAYUYHYIO IIPUPOLY;
-yMeTh HCIIOJIb30BaTh HAMMEHOBAaHUS XMMHUYECKUX COEIMHEHU
MEKIYHApOAHOTO COK3a TEOPETUYECKON U MPUKIATHON XUMHUH U
TPUBUAJIBHBIE HA3BaHUS BELIECTB, OTHOCSIIMXCS K HM3yYEHHBIM
KjlacCaM OpraHMYECKMX W HEOPraHWYEeCKHX COEAVHEHMI;
UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJMKY JJIs COCTaBIJICHUS
dbopMyn  HEOpPraHMYECKHMX  BEIIECTB,  MOJEKYJSPHBIX  H
CTPYKTYPHBIX (pa3BEpHYTBIX, COKpAIIEHHBIX M CKEJICTHBIX)
dopMyn1  OpraHMYECKHMX BEIIECTB; COCTaBIATh YpaBHEHHS
XUMHUYECKMX  peakuuMid W pacKkpblBaTb  HUX  CYIIHOCTH:
OKHCJIUTEIIbHO- BOCCTAHOBUTENBHBIX pEaKUUd MOCPEACTBOM
COCTaBJICHHUSI DJICKTPOHHOTO OajlaHca JTHX PpEaKIui; peakiui
MOHHOI0 0OMEHa IyTeM COCTABJICHMSI UX MOJHBIX U




- COKpAIllCHHBIX HOHHBIXYPABHECHMUI; peakuui

TUAPOIN3a, PEAKIIMUKOMILIEKCOO0pa3oBanus (Ha  mpumepe
I'MJIPOKCOKOMIIJIEKCOB IIMHKAa M aJIOMHUHHUA); TOATBEPKAATH
XapaKTepHbIE XUMHUYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOIMMHU JKCIIEPUMEHTAMH U 3alUCAMU YPaBHCHUMU
XMMHYECKHUX PEaKIIM;
- yMeTb KiacCu(UIMPOBATh HEOPraHWYECKUE U OpraHUYECKHe
BEUIECTBA U XUMHUYECKHE pEaKLUU, CAMOCTOSITEIBHO BBIOMPATH
OCHOBaHMS U KpPUTEPUM I KJIACCUPUKALMKU H3YdaeMbIX|
XMMHUYECKUX OOBEKTOB; XapaKTEpPHU30BaTh COCTaB M BaKHEWIINE
CBOICTBA BEILECTB, IPUHAUICKAIINUX K OIPEIECICHHBIM KJIaccaM U
rpynnaM CoeMHEHUN (IPOCThIE BEIIECTBA, OKCUbI, THAPOKCUIBL,
COJIM; YIJIEBOJOPOJbI, MPOCTbIE 3(PUPBI, CHOUPTHI, (HEHOIBI,
aNIbJICTU/IBI, KETOHBI, KapOOHOBBIE KHCIIOTHI, CIIOKHBIE 3(UPHI,
JKHUPBI, YIIIEBO/IbI, aMUHbI, AMUHOKUCIIOTHI, OCJIKH);
- NPUMEHATH 3HAaHHUSA O COCTAB€ M CBOMCTBAX BEILECTB MJIA
DKCIIEPUMEHTAIBHOM  INPOBEPKM  TUIIOTE3  OTHOCHUTEIIBHO
3aKOHOMEPHOCTEH IPOTEKaHUs XUMHUYECKHX peakuuid U
IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBIICHMUS;
- YMETh MNOATBEPKIaTh Ha KOHKPETHBIX INPUMEpPAX XapakTep
3aBUCHUMOCTH  PEAaKIIMOHHOM  CIOCOOHOCTM  OpPraHU4ecKuX
COCIMHEHUN OT KpPAaTHOCTH M THUIIA KOBAJEHTHOM CBS3H,
B3alMHOI'O BJIMSHUS aTOMOB U TIpYyNI aTOMOB B MOJIEKYJax; a
TaKkXe OT OCOOCHHOCTEH pealu3alMy pa3iIMYHbIX MEXaHH3MOB
MIPOTEKaHUs PEaKIIN;
- YMEeThb XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30Y>KICHHOM COCTOSIHUM) M MOHOB XMMHMYECKHX
anemeHToB 1 - 4 mepuonos Ilepmonmueckoit cucremsr JI.1.
MeHnneneeBa W UX BaJICHTHbIE BO3MOXKHOCTH, HCIIOJb3Ys
HOHSTHS "$», «P», «d-3JICKTPOHHBIC» OPOUTAIIH, SJHEPTeTHICCKHE
YPOBHM; OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB
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XUMHYECKUXDIIEMEHTOB U 00pa3yeMbIX HMMH COSIMHCHHMA TI0
MEPUOJaM U TPYIIIaM.

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3alIUTH HHPOpPMAIIHH,
nH(}OPMaLMOHHON 6€30MaCHOCTH JIUYHOCTH;

- yMETb  CaMOCTOSITENbHO  IUIAHUPOBATb U INIPOBOJUTH
XUMHUYECKUN SKCIIEPUMEHT (IMOJlydeHHuEe M H3y4yeHHE CBOWCTB
HEOPraHMYECKUX U OPraHUYECKUX BEILIECTB, KAuyeCTBEHHbBIE
peakuuu YIJI€BOJOPO/I0OB pa3IMYHbIX KJIACCOB u
KHCJIOPOJICO/IEPXKALMX ~ OPraHMYECKUX  BEILECTB, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 33/1a4 110 PACIO3HABAHUIO HEOPTaHUYECKUX
Y OPTaHMYECKUX BEIIECTB) C COOIIOCHIEM MPaBUi 0€30MacHOTO
oOpalieHns ¢ BEIIEeCTBAMH M JIA0OPATOPHBIM O00OPYIOBaHHEM,
dopMynupoBaTh LENM  HUCCIEIOBaHMS, IPENOCTaBIATH B
pa3ianyHoil (hopMe pe3ysbTaThl SKCIEPUMEHTA, AaHAJTU3UPOBATh U
OLICHUBATH UX JOCTOBEPHOCTb;

- YMETb OCYILIECTBIIATH LI€JICHAIIPABICHHBIN MOUCK XUMHYECKOU
uH(pOpMallMi B Pa3IMYHbIX MCTOYHUKAX (HaydyHas U ydeOHO-
Hay4Has JMTeparypa, CpeicTBa MacCOBOM HH(OpPMALUHU, CETh
WuTepHeT U Apyrue), KpUTUYECKH aHATU3UPOBATh XUMHUYECKYIO
uHpopMaluio, mepepadaTbiBaTh €€ M MCIOJB30BaTh B
COOTBETCTBUU C TIOCTABJIICHHON yueOHOM 3a/1aueii;

- BJQJIETh CHUCTEMOM 3HAHUK O METOJAX HAYYHOTO MO3HAHUS
SIBJICHUI MPHUPOJIbI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax W
YMEHUSAMH NPUMEHSTh 3TH 3HAHUS TPU SKCIEPUMEHTAILHOM
UCCJIEIOBAaHUM BELIECTB M Ui OOBACHEHUS XUMHUYECKUX
SIBJICHWM, HMEIOMHUX MECTO B NPHUPOJE MPAKTAUYECKOMN
JIeSTEIIBHOCTH

YeJIOBEKa U B ITOBCEHEBHOMN JKU3HHU; T
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OK 04. O¢ddexruBHO
B3aHMOJICHCTBOBATh
1 paboTath B
KOJUICKTUBE U
KOMaHe

- TOTOBHOCTb K CaMOpa3BUTHIO, CaMOCTOSITEIIbBHOCTH
Y CaMOOIIPEJIEIICHHUIO;

-OBJIa/ICHUE HaBbIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,

MPOEKTHOM U COLIMATIbHOM JEATEIIbHOCTH;

OBjaanenue YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH

AeCTBUAMMU:

a) COBMeCTHAsI JeITeJIbHOCTb!

- YMETh TUIAHUPOBATH M BBHITIOJIHATH XUMHUYECKHA IKCIEPUMEHT
(mpeBpaieHusi OpPraHWYECKUX BEIIECTB IMPH HATPEBAHHH,
MOJIyYCHUE JTHIICHA W HM3yYEHUE €ro CBOWMCTB, KaueCTBEHHBIC
peakiMM Ha aIbACTHIBI, KpaxMal, YyKCYCHYIO KHCIOTY;
JeHaTypanuss O€JIKOB TpU HarpeBaHWH, IIBETHBIC PEaKIMU
OENKOB; TPOBOAWTH PEAKIMM HOHHOTO OOMEHa, OMpEICINATh
Cpelly BOJHBIX pacTBOPOB, KAUECTBEHHBIC PEaKIIUU HA CyIb(aT-,
KapOOHAaT- U XJIOPUA-

aHWOHBI, Ha KaTHOH aMMOHUS, pemaTh JKCIEPUMEHTAIbHBIC
3a]]auu

- TOHUMAaThb U MCIOJb30BaTh NPEUMYIIECTBA KOMaHIAHON H
MHAUBUAYaAJIbHON paboThI;

- IPUHUMATh LEIn COBMECTHOMN JIeSATEIIbHOCTH,
OpraHM30BBIBATE M KOOPAUHUPOBATb JEHCTBUSA IO €€
JOCTH)KEHMIO: COCTABJIATh IUIAH JCHCTBUHM, PpacIpencisaTh
pOJIM C YYETOM MHEHHUH y4aCTHHUKOB OOCYX/aTh pPe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPIMHUPOBaTb U  BBIMOJHATH pabOTy B  YCIOBUSAX
peanbHOrO, BUPTYaAJIBHOTO 51 KOMOMHHMPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYLIECTBIJIATh IMO3UTUBHOE CTPATETMYECKOE IOBEICHUE B
Pa3JIMYHBIX  CHUTyalusX, HPOSBIATH  TBOPYECTBO U
BOOOpakeHue, ObITh UHULIUATUBHBIM

OBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU
AeHCTBUAMM: NIPUHSATHE Ce0 M APYTHX JI0dCH:

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JOAEH pU
aHaJIN3€ PE3YNbTATOB JIEATEIBHOCTH;

- IPU3HABaTh CBOE MPABO U MPaBO APYTHX JIIOJIEH Ha OIIMOKH;
- pa3BUBATh COCOOHOCTh MOHUMATh MUP C MMO3ULIUU

JIPYroro 4ejoBeKa;

mo temam "Mertamiel" u "Hemeramael') B COOTBETCTBUH C
MpaBWJIaMd TEXHUKA O€30MacHOCTH TpU OOpallleHuu ¢
BEIIECTBAMH M JIA0OPATOPHBIM O00OpPYIOBAaHHEM; IPEICTABISAThH
pe3yabTaThl XMMHYECKOTO OJKCIepUMEHTa B (opme 3amucu
YpaBHEHUU COOTBETCTBYIOIIUX peakuuii u (GOpMyIupoBaTh
BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB;

-yMETb ~ CaMOCTOATEIBHO  IUIAHUPOBaTb WU IPOBOJAMTH
XUMHYECKMM  3KCIIEpUMEHT C  COOJIIOJIEHUEM  TPaBUII
Oe3omacHoro oOpallleHusi ¢ BeUlecTBaMM M JIaOOpaTOPHBIM
o0opynoBaHueM,  (QOpMyIHpoBaTh  LEIM  HCCIEIO0BaHMA,
IPEJOCTABIIATh B PA3IUYHON (opMe pe3ynbTaThl SIKCIIEPUMEHTA,
aHAJIM3MPOBATh U OLICHUBATH UX JIOCTOBEPHOCTH;

11



OK 07.
CopnelicTBOBaTh
COXpaHEHHIO
OKpPY’Karowien cpeispl,
pecypcocOepexeHHIO,
MPUMEHSTH 3HaHUS 00
M3MCHEHHMH KJIMMaTa,

B 06.1acTH 3K010rH4€CKOT0 BOCIIUTAHMS S

- c(OPMHUPOBAHHOCTDH IKOJOTUUECKON KYJIbTYphl, IOHUMaHHE
IIPOLIECCOB
COCTOSTHUE TPUPOJHOW U COLUMAIBHOW CpEeIbl, OCO3HAHUE

BIMSHHUS  COLUAJIBbHO-3KOHOMMYECKHUX Ha
1J100aIbHOTO XapakTepa HKOJOTMUECKUX MpodieM;
- IJJAHUPOBAHMUE U OCYILIECTBIICHUE ICHCTBUM B OKPYKAIOLIECH

Cp€ac Ha OCHOBE 3HaAHUA ueneﬁ YCTOI;'I‘IPIBOFO Pa3BUTHA

- ¢(OpMHUPOBATH MPEACTABICHUS: O XUMUYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMHUU B ITO3HAHUU
SBIIGHUN TPHUPOABI, B (POPMHUPOBAHUM MBILUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOAMMOI
JUIS
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U TMPUPOTHOU
cpene;

pemicHuAd IMPAKTUYCCKUX 3aga4 u 9KOJOTHYCCKHU

MIPUHLIUIIBI YEeJI0BEYECTBA; - yMeThb COOJIIO/aTh MpaBUjia HKOJOTMUYECKU IIeTIeCO00pa3HOTo
OCPEIKITUBOTO aKTUBHOE  HENpHUATHE  JCHCTBUM, IPUHOCAIIMX  BPEX | IOBENCHUS B OBITY W TPYIOBOM JCATCILHOCTH B IEISIX
MPOU3BOJICTBA, OKpYKaroIleH cpese; COXPAHEHHUsI CBOEr0 3/I0POBbSI W OKPYXAKOWIEH MPUPOIHOMN
3¢ HeKTHBHO - yMEHHE IIPOTHO3UPOBATh HEOIAroNpHUATHBIC YKOJIOTHYECKHE | Cpe/ibl;  YYHUTHIBATh OMACHOCTh  BO3JCHCTBHS HA  JKUBBIC
JIECTBOBAThH B IIOCJIEICTBHS NPEAIPUHUMAECMBIX JCUCTBUM, NPENOTBPAILATH OPTaHU3Mbl  ONPENCICHHBIX  BEIICCTB, IMOHUMAas  CMBICI
YpE3BbIYANHBIX HXx; MOKa3aTelsl MpeaeIbHON JOIMyCTUMON
CUTYaLUsIX KOHIIEHTPaIHH;
- paclIMpeHHEe OmbITa JAEATEIBHOCTH SKOJIOTHYECKOU - YMETb IPOTHO3UPOBATH, AHAIU3UPOBATH U OLEHHUBATH C
HAIPaBIIEHHOCTH; MO3UIIMA DKOJIOTHYECKOM O€30MacHOCTH TOCIEACTBHUS OBITOBOM
- OBJIaJICHHE HAaBBIKAMH y4EOHO-HCCIIEIOBATEIHCKOMH, MU IIPOU3BOJCTBEHHOW [JEATEIIbHOCTH YEJIOBEKA, CBSI3aHHOU C
MPOEKTHOM U COLIMATIbHOM JAEATEIIbHOCTH; nepepaboTKOM BelIecTB; UCIOIB30BATh MOYYSHHbIE 3HAHUS IS
MPUHATHS TPAMOTHBIX pEIIEHWH TPoOJIeM B CUTYaIUsX,
CBSI3aHHBIX C XUMUEH;
- yMETh OCO3HaBaThb OIACHOCTb BO3ACHCTBUS HAa KUBBIC
OpPraHu3Mbl  ONPENEIEHHBIX  BEUIECTB, IIOHUMAas  CMBICH
[IOKa3aTeNsl NPEeNeNbHOM  JTOMYyCTUMOW  KOHUEHTpaluu, |
MOSICHATH ~ HAa  TNpPUMEpax  CIOCOOBl  YMEHBINEHUS U
MPEIOTBPALIEHUS X BPEAHOTO BO3JAEHCTBUS Ha
OpPTraHMW3M YEJIOBEKA.
I1K1.3 B yacTu TPYyA0BOro BOCIMTAHUSA: - BJIAJETh CHUCTEMOM XUMHAYECKUX 3HAHUU
BBINOMHATE ACUCTBUS | - TOTOBHOCTBH K TPyZly, OCO3HAaHHE LIEHHOCTH MAacTepCTBa, | (BHICOKOMOJICKYIISIPHBIC COCIMHEHUS, KpUCTaJlInYeCcKast
1O MPOBCICHUIO TPYOTIOOHE; pemieTka, THMIBl XUMHYECKUX  peaknui  (OKHUCIUTEIHHO-
ABapHIHO= - TOTOBHOCTb K aKTUBHOW JEATECIBHOCTH TEXHOJIOTMYECKON M | BOCCTAHOBHTEIBHBIC, JK30- M OSHJIOTCPMHUYCCKHE, PCaKIUU

criacaTtelbHBIX padoT
IPY JIOKATU3AIAH U

COLIMANTLHOM HANpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH,

MOHHOTO OOMeHa), pacTBOpP, ODIEKTPOJIUTHI, HEIIEKTPOIMTHI,
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JTUKBHJIAIIUY TIPOJINBOB
WJTU BEIOPOCOB
OTACHBIX XMMHYECKHIX
BEIIIECTB.

IUIAHUPOBaTb U CAMOCTOSITEJIBHO  BBIIIOJIHATH — TaKylo
JESITENIbHOCTD;
Osgianenue YHUBEPCAJIBLHBIMH y4eOHBIMH

MO3HABATEJbHBIMH J€HCTBUSIMH:

2) 0a30BbIE JJOTHYECKHE IeliCTBHS:

- CaMOCTOATEIbHO (OPMYIMpOBaTH W aKTyaJU3HPOBATH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIH MPU3HAK WM OCHOBAHHS
JUISL CpaBHEHUS, KilacCu(UKAIUU U 0000IICHHS;

- ONpENeNATh ILEId JACITeIbHOCTH, 3ajaBaTh MapaMETPhl H
KPUTEPHUU UX JTIOCTHIKCHUS;

- BBIBIATH

3aKOHOMCPHOCTH n IMPOTHUBOPCYUA B

pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTH KOPPCKTHUBBI B JACATCIIBHOCTD, OLICHUBATh
COOTBCTCTBUC pPEe3yJIbTaTOB OeIsaM, OLICHUBATb PUCKH
HOCJ'IG,I[CTBI/Iﬁ ACATCIIbHOCTH,

- pa3sBUBATh Kp€aTuBHOC MBIIIJICHUEC npu PEICHUN

YKU3HEHHBIX TIpoOiieM

0) 0a30BbIe HCCIEI0BaTEILCKHE TeHCTBUS:

- BIaJeTh  HaBBIKAMH  y4eOHO-HCCIIEOBATENIbCKOW U
IIPOEKTHOM J1eATeNbHOCTH, HABBIKAMHU pa3pelleHus Mpooiem;

- BBISIBJISITh MPUYUHHO-CJIICACTBCHHBIC CBsA3H u
aKTyaJIM3UpOBaTh 3aJady, BbIIBUTaTh THIIOTE3Y €€ PEIICHMUS,
APTYMCHTBI JJISA J0Ka3aTcJIIbCTBA CBOUX
YTBEPKJICHHM, 3a1aBaTh NapAMETPbI U KPUTEPUH PELICHUS;

- AHAJIM3UPOBATH IIOJNYYCHHBIC B XOJ€ PCIICHHA 3aJadu

HaxoauThb

pe3yibTaTbl, KPpUTHYCCKU OLCHHUBATL HUX JOCTOBCPHOCTD,
IMPOTrHO3NPOBATH U3BMCHCHHUE B HOBBIX YCIIOBHUAX]

NEPCHOCUTDH 3HaHUA B IMO3HABATCJIIbHYTO u
IMPAKTUYCCKYIO obnactu KUBHEACATCIIBHOCTH,

- yMeTb MHTETPUPOBATh 3HAHUS U3 PA3HBIX HPEIMETHBIX

- YMETh

AIEKTPOJIUTUYECKAS JUCCOITUAIHS, OKUCITUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMUUYECKOW PEaKIMH, XUMUUYECKOE
pPaBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS] XUMUYECKOTO CTPOCHUS
OPraHNYeCKHUX BEIIIECTB AM. bytneposa, Teopus
AJIEKTPOJIUTUYECKON JUCCONUAINK, TIepuoauyeckuii 3akon J[. M.
MenpeneeBa, 3aKOH COXpPAaHEHHUs MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUH, TEOPHUM U 3aKOHBI (Teopus
XUMHUYECKOTO  CTPOEHUs AM.
bytnepoBa, Teopus  BSNEKTPOIMTUYECKON  AMCCOIUAINH,
nepuoanueckuii 3akoH JI.MI. MeHneneeBa, 3aKOH COXpaHEHUSA

Macchl),

OpPraHn4€CKux BC€IICCTB

3aKOHOMCPHOCTH, CHMBOJIMYECKUU  SI3BIK XHUMHU,
(haKkTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH U
0e30IMacHOM HCIIOJIB30BAHUHA BaKHEHIIINX HCOPraHM4YCCKUX H
OpPraHUYECKUX BEUIECTB B OBITY M MPAKTHUECKOHN AESITeTbHOCTU
YeNOoBeKa;

- chopmupoBaTh MPEACTABICHUS: O MaT€PUATBLHOM €IUHCTBE
MHpa, 3aKOHOMEPHOCTAX U IO3HABACMOCTHU SIBJIEHUU npupoasl; O
MCCTC M 3HAYCHHU XMMHU B CUCTEMC CCTCCTBCHHBLIX HAYK U €€
ponu B OOeCreueHUH yCTONYMBOTO PA3BUTHs YEJIOBEUYECTBA: B
pelIeHnr MpoosIeM SKOJIOTHUECKOH, JHEPTeTUYECKON U MUIIEBOM
6G3OHaCHOCTI/I, B pa3dBUTHUU MCAWULMUHBI, CO3JaHUHW HOBBIX
MaT€pHraioB, HOBbIX HCTOUYHHUKOB OHCPIUH, B oOecrieueHnn

- BJIAACTH CUCTEMOH XHUMHYECKHUX 3HaHHfI, KOTOpass BKIIKOYACT:
(dakToNOrMUeCKre CBEACHHSI O CBOMCTBAX, COCTABE, MOJTYYCHUU U
0€30MacHOM HCIOJIB30BAaHUU BAKHEHIINX HEOPTraHMYECKUX U
OpraHN4Y€CKUX BCHICCTB B 6I)ITy u Hp&KTH‘—IGCKOﬁ NCATCIIBHOCTHU
YCJIOBCKaA, O6HII/IX HAay4YHBIX IOpHUHOHIIaX XUMHUYECKOT'O
MPOM3BOJICTBA (HAa TPHMEpPE MPOM3BOJCTBA CEPHON KHUCIOTHI,
aMMHaKa, METaHoJIa, IepepaboTKH HEPTH);

- IIPUMCHATHL 3HAHHA O COCTABC U CBOMCTBax BCHIICCTB MOJIA
AKCIEPUMEHTAIBHON  MPOBEPKHU

THUITOTE3 OTHOCHUTCIIBHO

13




o0OJacrei;
- BbIIBUT'AaTh
MOJIXOJTbI U PELICHHUS;

- CIIOCOOHOCTH HMX HCIIOJB30BaHUS B II03HABATEILHOH M

HOBBIC HWACH, MNpcayaraTb OPUTHMHAJIIBHBIC

COLIMAJIbHON IIPAKTHKE.

OBanagenne YHHMBEPCAJIbLHbIMHA
NMO3HABATEJIbHBIMU JACHCTBUAMM:
a)padora ¢ nuHdopmaumeii:

HaBbIKAMU  TONydyeHUss  uHbOpMaluu U3
HMCTOYHMKOB Pa3HbIX TUIIOB, CAMOCTOSATEIbHO OCYILECTBIATH

yueOHBIMU

- BJIAJCTh

MOWCK, AaHalau3, CHUCTEeMAaTU3alMI0 M  HHTEPHPETALHUIO

uH(OPMAIIUU PA3INIHBIX BHIOB U (OPM TPEIACTABICHUS;

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CaMOCTOSITEIbHOCTH
U CaMOOIIPEJICTICHUIO;

-OBJIaJIEHNE HABBIKAMH Y4e€OHO-UCCIIEI0BATEIHCKOM,

MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

OBaagenue YHUBEPCAJBbHBIMM KOMMYHHMKATUBHBIMH

JeHCTBUSIMM

a) COBMeCTHAasl 1eITeJIbHOCTD.

- TMIOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U

WHAWBUAYAIbHON paboTHI;

enu COBMECTHOM

U KOOPAWHUPOBATh

- IPUHUMATb ACATCIIBHOCTH,

OpTraHHU30BbLIBATH JICUCTBUS TI0 €€
JOCTHXXCHHIO: COCTAaBJIATH IIJIaH ,Z[CﬁCTBPIﬁ, pacipeacisaTh
pojin ¢ y4€TOM MHEHUMN Y4aCTHHKOB 06cy>1<;1aTL PE3YyIbTaThl

COBMECTHOM paboThI;

- KOOpAWHUPOBATE U  BBINIOJHATH pa60Ty B YCIOBHAX
pc€ajibHOIO, BUPTYaJIbHOT'O u KOM6I/IHI/IpOBaHHOFO
B3aHMOHCﬁCTBHH;

= OCYHICCTBJIATH IIO3UTHUBHOC CTPATECrn4€CKOC IMOBCACHHE B

Ppa3InYHbIX CUTyanuiax, IMPOSBJIATH TBOPYCCTBO u

3aKOHOMEPHOCTEH  IIPOTEKaHUs XMMHYECKUX peakuuid U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIEHUS;

- BJAQJIETh CHUCTEMOM 3HAHUK O METOJAX HAYYHOI'O MO3HAHUS
SIBJICHUM TIPUPOBI, UCIOIB3YyEMbIX B €CTECTBEHHBIX HAyKax M
YMEHUSIMH NPUMEHATh 3T 3HAHUS NPU DKCIEPUMEHTAIBHOM
HCCIICIOBAHUU BEIIECTB M IS OOBICHCHUS XHMHYCCKHUX
npuponae

JACATCIIbHOCTNYCIIOBCKA U B HOBCGHH@BHOﬁ KHN3HU,

SBJICHUW, HMEIOMHUX MECTO B MPAKTUYECKOU

- yMeTh  aHaJIM3UpPOBaTh  XUMHYECKYI0  HMH(OpMAIHIO,
MOJIyYaeMyl0 M3 pPa3HbIX HMCTOYHHKOB (CpPEeICTB MAacCOBOM
uHpopmanuu, cetb UHTEepHET U Apyrue);

- BJIaJIETh OCHOBHBIMM METOJaMHU HAYYHOTO IMO3HAHHS BEIIECTB
U XUMHUYECKMX  sIBIeHUUH  (HaOmroneHue,
HKCIIEPUMEHT, MOJICTTHPOBAHHE);

- UCIOJIb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUS I MPUHSITHUS

U3MEpPEHHUE,

pCHIeHI/Iﬁ B KOHKPETHBIX XMU3HCHHBIX CHUTYyAIlMAX, CBA3aHHBIX C
BCIICCTBAMH N UXTIPUMCHCHUCM,

-yMeTb  CaMOCTOSITEIbHO  IJIAHUPOBAaTh U IPOBOJUTH
XUMHUYECKMH  JKCIIEPUMEHT €  COOJIIOJIEHHEM  IpaBHII
Oe3omacHOro oOpalleHusi ¢ BeUlecTBaMH M JIaOOpaTOPHBIM
obopynoBanueMm,  (HOpMyIUpOBaTH  IIENH
MIPEIOCTABIIATh B pa3iMdHOil (popme pe3ysabTaThl SKCIIEpUMEHTA,

HCCIIEIOBAHMSI,

AHAJIU3UPOBATH U OLICHUBATHL UX JOCTOBCPHOCTD,
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BOOOpakeHUe, ObITh HHUIIUATUBHBIM

OBJajieHHe YHUBEPCAJIbHBIMU PeryJIATUBHBIMHU
AeHCTBUAMMU: NpUHATHE ceOsl U APYTUX JIOJAe:

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIOJCH Npu
aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- IpU3HaBaTh CBOE IIPABO U MPABO APYTUX JIOJCH Ha OIINOKY;
pa3BHUBAaTh CIIOCOOHOCTh MOHUMATh MHUP C MO3UIMH JIPYrOro

YEJI0BEKa;
B o6.1acTH 3K010rM14ecKOro0 BOCIIUTAHUS:

- c(OpMHUPOBAHHOCTH IKOJOTUUECKON KYIbTYphI, IOHUMAaHHE
BIIUSTHUS MPOIIECCOB  Ha
COCTOSIHUE€ TPUPOJHOW M COLMAIBHOW CpEllbl, OCO3HAHUE

COIMAaJIbHO-3KOHOMHNYCCKHX

I00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPpoOiIeMm;

- IUJAHUPOBAHUE U OCYILIECTBIICHUE JICHCTBUM B OKPYKAOLIEH
Cpelne Ha OCHOBE 3HAHUA ILEJIed YCTOMYMBOIO pa3BUTHUSA
4eJI0BEYECTBA;
aKTUBHOE  HENPUSITHE
OKpYKaroIlei cpere;

- YMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOTMYECKHE
MOCJIEACTBUS NMPEANPUHUMAEMBIX JEUCTBUN, MPEJOTBpAIIATh

JNEUCTBUM, NPUHOCAILUX  Bpen

HX;

- paclIMpeHuEe  OIbITa  ACATEIBHOCTH 3KOJIOTUYECKOU
HaIIPaBJIEHHOCTH;

- OBJaJIeHUE  HaBBIKAMH  Y4eOHO-HCCIIEI0BATENbCKOM,

MPOEKTHOM M COLIMATIbHOM NEATEIbHOCTH;

- copMUPOBATH MPEACTABICHUS: O XUMUIECKON COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XUMHUHU B ITO3HAHUU
ABJICHUH NPHUPOJBI, B (DOPMUPOBAHMM MBIIIJIEHUS U KYJIbTYphl
JUYHOCTH, €€ (YHKIHMOHAIBHONH TI'PaMOTHOCTH, HEOO0XOAUMOMN
JUIsL  pElIeHHs  IPAaKTUYECKMX 3aJad M DKOJOTMYECKH
000OCHOBAHHOT'O OTHOILIEHHUSI K CBOEMY 3J0POBbIO0 U MPUPOJHOU
cpene;

- yMeTh CcOOJIIOJIaTh NpaBMJIa SKOJIOTHYECKH 11EJIecO00pa3HOro
IIOBCACHUA B 6I)ITy u TPYI[OBOﬁ JACATCIIBHOCTH B ICIAX
COXPAaHEHHsI CBOETO 3J0pOBbs M OKPYXAlOLEH MNPUPOIHON
Cpenpl; YYUTHIBATH BO3JCHCTBUSL HA
OpraHM3Mbl  OINPENEICHHBIX  BEIIECTB, IOHUMAs
IIOKa3aTelsl MPeAeIbHON JOIYCTUMON KOHIEHTPALUY;

- YMETb IIPOTrHO3UPOBATH,
MO3ULUN 3KOJOTMYECKONW O€30MacHOCTH MOCIEICTBHS OBITOBOM
U TIPOU3BOJICTBEHHOM JEATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
nepepadoTKOI BEIECTB; UCIOIb30BaTh MOTYYEHHbIE 3HAHUS JJIS
IMPUHATHA

OIIaCHOCTHh KHUBBIC

CMBICJI

AHAIIM3UPOBATL MW OLCHHUBATH C

IPaMOTHBIX peUIeHH mpobiieM B CHUTyalusx,

CBSI3aHHBIX C XUMUEH;

- yMETh OCO3HaBaThb OIIACHOCTb BO3JCHCTBUS HAa KUBBIC
OpFaHI/I3MLI OHpe)IeJ'IeHHBIX BCIICCTB, IIOHHUMas CMBICJIT
MoKasareysi MNpeaeIbHOW  JOMYyCTUMOM  KOHLEHTpPAIUU, W
MOSICHATH ~ HAa  MpUMEpax  CrIocoObl  yMEHbBIIEHUS U

nNpeaoTBpalicHud HX BpCIHOI'O BO3JCHCTBUSA Ha OpTraHu3mM
YCJIO0BCKaA.

[1K 4.2
Opranu3oBbIBaTh

B yacTH Tpy10BOro BOCIIUTAHUS:
- TOTOBHOCTh K TpPYAY, OCO3HAaHHE LEHHOCTH MAacTepCTBa,

CHUCTEMOU 3HaHUHI

COEIMHEHMUS,

XHUMHUYCCKUX
Kpuctallindeckasd

- BIIAJICTh
(BBICOKOMOJIEKYJISIPHBIC
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BBITIOJIHCHUE
MEpOIPHUATHI IO
o0e33apaKuBaHUIO
MOMEIICHUN U (1JIn)
TEPPUTOPUH.

Tpyaoooue;
- TOTOBHOCTh K aKTHBHOW JCATEIBHOCTH TEXHOJOTHMUYSCKOU U
COIMAJIbHOM HAIPABICHHOCTH, CIIOCOOHOCTh WHHUIUMPOBATH,

IUIAHUPOBaTb M CaMOCTOSATENbHO  BBIIOJHATH  TaKYHO
JESTEIIbHOCTb;
Osgianenue YHUBEPCAJIBHBIMH y4eOHbIMHU

NMO3HABATEJALHLIMH ACHCTBUSIMMU:

a) 0230BbIE JJOTHYECKHE IeliCTBHS:

- CaMOCTOATENIbHO (POPMYJIMPOBaTh M aKTyaJU3UpOBaTh
npo0JeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIA MPHU3HAK WM OCHOBAHHS
JUISL CpaBHEHUS, KJIacCU(DHUKAIIUK U 0000IICHUS;

- ONpENeNATh LEIU JACITCIbHOCTH, 3ajaBaTh MapaMETPhl H
KPUTEPHUU UX TOCTHIKCHUS;

- BBIBIATH

3aKOHOMCPHOCTH n IMPOTHUBOPCHUYHUA B

paccMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTH KOPPCKTHUBBI B JACATCIIBHOCTD, OLICHUBATh
COOTBCTCTBHUC pE3yJIbTaTOB OCIIAM, OLICHUBATb pUcCKu
HOCJ'IG,I[CTBI/Iﬁ ACATCIIBHOCTH,

- pa3sBUBATh KpCaTuBHOC MBIINIJICHUEC npu pEeHICHUHN

YKU3HEHHBIX TTpo0iieM

0) 0a30BbIe HCCeI0BaTEeILCKHE TeHCTBUS:

- BIaJeTh ~ HAaBBIKAMH  Yy4eOHO-HCCIIEIOBATEIbCKOW U
MIPOEKTHOM J1eATeIbHOCTH, HaBBIKAMHU pa3peleHus Npodiem;

- BBISIBJISITh IMPUYUHHO-CJICACTBCHHBIC CBsA3H nu
aKTyaJIu3UpOBaTh 3aJady, BbIIBUTATh TMIIOTE3Y €€ PEIICHUs,
HaxoJWTh  apryMeHTbl U1  JOKa3aTelibcTBa  CBOMX
YTBEPKJICHHM, 3a1aBaTh apAMETPbI U KPUTEPUH PELICHUS;

- AHAJIM3UPOBATH IIOJYYCHHBIC B XOJ€ PCIICHHA 3aJadu
pE3yiabTaTrbl, KPpUTHYCCKU OLCHHUBATL HUX JOCTOBCPHOCTD,

IMPOrHO3NPOBATH U3BMCHCHHE B HOBBIX YCIIOBHUAX,

pelieTka, TUNBl XMMMYECKUX  peakuuil  (OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIC, 95K30- M OSHAOTEPMHUYECKUE, PEAKIINU
MOHHOIO OOMEHa), pacTBOp, 3JEKTPOJIUTHI, HEIIEKTPOJIMTHI,
ANIEKTPOIUTUYECKAS JMCCOIMaIus, OKHCIIUTEIIb,

BOCCTAHOBUTEJb, CKOPOCTh XMMHUUYECKOW PEaKLMH, XUMUYECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPUSI XUMUYECKOTO CTPOCHUS
AM.
AIEKTPOJIUTUYECKON JUCCOLUALNY, TTIepuoauyeckuil 3akon .M.
MenpeneeBa, 3aKOH COXPAHEHHUS MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XHUMHUHU, TEOPUM M 3aKOHBI (Teopus
Bemiects  A.M.

JUCCOLIMALINY,
nepuonnueckuil 3akoH [[.MI. MeHnneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, A3bIK  XUMUHU,
dakTonornueckre CBEACHHs O CBOMCTBAX, COCTABE, MOJIYYCHUU U
0€30MacHOM HCIOJb30BaHUU BAKHEHIIMX HEOPraHUYECKUX U

OpraHMYECKUX  BELIECTB bytneposa, Teopus

XHMHUYCCKOI'O CTPOCHUA OpPraHn4€CKux

byrnepoBa,  Teopus  IEKTPOIUTUYECKON

CHUMBOJINYECKUN

OpraHWYECKHUX BEIIECTB B OBITY M MPAKTUUYECKOW NEATETbHOCTH
YEJIOBEKA;

- chopMHUpOBaTh TPEACTABICHUS: O MaTepuUaIbHOM €IUHCTBE
MHPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJICHUM IPUPOIBI; O
MECTE€ U 3HAYEHUHU XUMHUH B CHCTEME €CTECTBEHHBIX HAYK M €€
poJii B OOECIIEYEHHH YCTOMYMBOTO PA3BUTHUSI YEIIOBEUYECTBA: B
peIeHrH PoOJIEM IKOJIOTHIECKOM, IHEPTETUIECKON 1 MTUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBL, CO3JAHUU HOBBIX
MaTepuaIoB, HOBBIX HICTOYHUKOB SHEPTUH, B 00ECTICUCHUN

- BIIAQJETh CUCTEMOW XMMHUYECKUX 3HAHWH, KOTOpas BKIIFOYAET:
(haKkTOJIOTUUYECKHE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJIYICHUH U
0€301acCHOM HCIIOJIb30BAaHUHM BAKHEUIIIUX HEOPTaHUYECKUX |
OpPTaHWYECKUX BEUIECTB B OBITY U MPAKTUYECKOW JEATEIbHOCTH
YEJI0BEKA,
MPOM3BOJICTBA (HAa HpHUMEpEe MPOU3BOACTBA CEPHON KHUCIOTHI,

06H_[I/IX HAayYHBIX NpUuHOHUIIax XUMHUYECCKOI'O
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- yMeTb IE€PEHOCUTh 3HAaHUS B  IIO3HABATEJIBHYIO MU

IPAaKTUYECKYI0 00JIACTH KHU3HEEATEIbHOCTH;

- YMeTb HMHTEIpUPOBaTb 3HAHMUS M3 PaA3HBIX HPEIMETHBIX

o0OJacrei;

- BBIIBUIaTh HOBbIE MJEHM, MpeniaraTb OpPUTMHAJIbHbIC

HOJIXO/Ibl U PELICHUS;

- CIIOCOOHOCTh WX HCIIOJIb30BaHUS B IIO3HABATEIBHOM U

COLMAJIBHOW MIPAKTHUKE.

OBanagenue YHHUBEpPCAIbHBIMH Y4eOHBIMU

NO3HABATEJIbHbIMH 1eHCTBUAMMU:

a)padora c nadopmanmeii:

- BIQJIETh ~ HaBBIKAMH  TONY4YeHHS  HWHPOpPMALUU W3

MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISAThH

NOMCK, AaHallu3, CHUCTEMATH3alUI0 M  HMHTEPIPETALUIO

MH(OPMAaLIUU Pa3IMYHBIX BUJOB U (JOPM MPECTABICHHUS;

- TOTOBHOCTb K CaMOpa3BUTHUIO, CaMOCTOSITEIbHOCTU
U CaMOOTPE/IEIICHUIO;

-OBJIaJICHUE HaBbIKaMU y4eOHO-HCCIIEI0BATENbCKOM,

IIPOEKTHOM U COLIMAIIBHON JEATEIBHOCTH;

Osiasenue YHHUBEPCAJbHBIMU KOMMYHUKATHBHBIMU
NeHCTBUAMM:

a) COBMECTHasl 1eITeJIbHOCTb!

- TOHUMAaThb U MCHOJb30BaTh NPEUMYIIECTBA KOMAHAHON H
WHAUBUAYaAJIbHON paboThI;

- IPUHUMATh LENH COBMECTHOH JESATCIIBHOCTH,
OpraHM30BBIBATb M KOOPJWHUPOBATh JEHCTBUS 1O €€

aMMHaKa, MeTaHoJa, HepepaboTku HeTH);

- NPUMEHATH 3HAHUS O COCTABE W CBOMCTBAX BEILIECTB IS
JKCIIEPUMEHTAIbBHOM  IMPOBEPKUM  TUIOTE3  OTHOCHUTEIIBHO
3aKOHOMEPHOCTEH IPOTEKaHUs XUMHUYECKUX pEaKUuid U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIEHUS;

- BJIQJIETh CHUCTEMOM 3HAHMM O METOJAaX HAYYHOI'O MO3HAHUSA
SIBJICHUI MPUPOJIbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax W
YMEHUSAMH MPUMEHSATh 3TH 3HAHUS IPU SKCIEPUMEHTAIBHOM
UCCJICIOBAaHWHM BEIISCTB W JUISI OOBSICHEHUS XUMHUYCCKUX
SBJICHUM, HMEIOMMUX MECTO B NPUPOAE MPAKTUYECKOMN
JIeATEIbHOCTUYEIIOBEKA U B TIOBCEAHEBHOM KU3HU;

- yMeTh  aHaJIM3UPOBaTh  XHUMHYCCKYI0  HH(pOpMAIHIO,
MOJly4aeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpPEICTB MAacCOBOMU
uH(popmanuu, cetb UHTEpHET U Apyrue);

- BIIQJIETh OCHOBHBIMH METOJaMH HAayYHOTO MO3HAHUS BEIIECTB
u XUMHYECKUX SIBIICHUH (mabmronieHue, M3MEpEHNUE,
HKCIIEPUMEHT, MOJICTTHPOBAHHE);

- UCIMOJb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS ISl TIPUHSATHUS
pelIeHn B KOHKPETHBIX KH3HEHHBIX CHUTYAIUSX, CBSI3aHHBIX C
BEIICCTBAMH U UXIIPUMEHEHUEM;

-yMETh  CaMOCTOSATEJIbHO  IUTAHHPOBaTh W TIPOBOJUTH
XUMHUYECKUNH  DKCIEPUMEHT ¢  COONIOJCHHEM  IPaBUII
Oe3omacHOro oOpalleHusi ¢ BelleCTBaMH H  JIa0OpaTOPHBIM
obopynmoBanueMm,  (HOpMyIUpOBaThH  IENH  HCCIEIOBAHUSA,
MPEIOCTABIIATh B Pa3INdHON (popMe pe3ysabTaThl SKCIIEPUMEHTA,
aHAJTM3WPOBATH M OIICHUBATH WX JIOCTOBEPHOCTH;
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JOCTH)KCHMIO: COCTABJIATh IUIAH JCHCTBUM, pacHpenciaTh
pPOJM C Y4eTOM MHEHHUH yJaCTHHUKOB OOCYXJaTh PE3yJIbTaThl
COBMECTHOH paboTHI;

- KOOPJAMHUPOBATh M  BBINIOJHATH PabOTy B  YCIOBHUSAX
peanbHOoro, BUPTYaJIbHOTO u KOMOWHHUPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBJSATh NMO3UTUBHOE CTPATETUYECKOE TMOBEICHHE B
Pa3InYHBIX NpOSIBIAT,  TBOPUECTBO U
BOOOpakeHue, ObITh HHUITUATHBHBIM

OByaieHHe YHHBEPCAJbLHBIMH PeryJsiTUBHbIMU
AeHCTBUSAMU: IPUHATHE ce0sl U APYTHUX JIIO/E:

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIOJCH Npu
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

- IpU3HaBaTh CBOE MIPABO U MPABO APYTUX JOJEH Ha OMIUOKH;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C MO3UIUU JIPYroro

CUTyanu€dax,

4eJI0BEKa;
B 00s1acTH 3K010IrM4€CKOr0 BOCIIUTAHUS:

- ¢(hOpMUPOBAHHOCTH IKOJIOTMUYECKON KYJIbTYphl, TIOHUMaHUE
BIIUSTHUS IIPOLIECCOB
COCTOSTHHUE€ NPUPOJHOW M COLMAIBHOW CpEIlbl, OCO3HAHHUE
r7100aIbHOTO XapakTepa HKOJIOTHUECKUX MpooieM;

- IJJAHUPOBAHMUE U OCYILIECTBIICHUE JICHCTBUI B OKPYKAOIIEH
Cpelle Ha OCHOBE 3HAHHUS LEJed YCTOMYMBOTO pPa3BUTHUSA
4eJI0BEYECTBA;

COMMAJIBHO-3KOHOMMNYCCKHUX Ha

aKTHUBHOE JICHCTBHA,
OKpYKarollleu cpee;
- YMEHHE MPOTHO3UPOBATH HEOIATONPHUATHBIC IKOJIOTUYECKUE

MIOCJIEJICTBHS MPEIIIPUHUMAEMBIX JIEUCTBUM, MPEIOTBPAILATh

HECTIpUATUC MIPHUHOCAIIINX BpEa

UX;

- pacmiupeHUc OIIbITa ACATCIIBHOCTH 3KOJIOT MYECKOM

HAITPaBJICHHOCTH,

- c(hopMHUPOBATH TIPEACTABJICHHS: O XUMUUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYyYHOW KapTHHBI MUPA, POJIM XUMHUH B IO3HAHUU
SBJICHUH MPHUPOJIBI, B (POPMUPOBAHMM MBIIIJIEHUS U KYJIbTYphI
JUYHOCTH, €€ (YHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOI
JJIsA pemicHuAd MPAKTUYCCKUX 3aaa4 u OKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO0 U MPUPOTHOU
cpene;

- yMeTh CcOOJIIOJIaTh MpaBMJIa SKOJOTUYECKH 11eJIecO00pa3HOro
MOBEIECHNUA B OBITY W TPYIOBOM JEATENBHOCTH B HENSIX
COXPAaHEHHsI CBOETO 3JI0pPOBbSI M OKPYKAKOIIEH NPHUPOJTHON
Cpellbl; YYWUTBHIBaThb ONACHOCTh  BO3AECHUCTBHSA YKUBBIE
OpraHU3MBbl  OIPENEIECHHBIX MOHMMAsl  CMBICII

MoKa3artelisi NpeaesIbHOM T0MyCTUMOM

Ha
BCIIECTB,

KOHIICHTPpAl UK,

- YMETb IIPOTHO3UPOBATh, AHAIMU3UPOBATH U OLICHUBATh C
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- OBJIQJICHUE  HABBIKAMH  y4eOHO-MCCIIECOBATENBCKOM,

IIPOEKTHOM U COLMATIbHOM IEATEIbHOCTH

MO3UILIMH DKOJOTHYECKOH O€30IMacHOCTH ITOCIIEACTBHS OBITOBOM
U TIPOU3BOACTBEHHOM JEATEIBHOCTH 4YEJIOBEKA, CBS3aHHOU C
nepepaboTKOM BelIeCTB; UCTIOIB30BATh MOYUYCHHBIC 3HAHUS IS
MPUHATHAS TPAMOTHBIX pEIICHWH TmpoljaeM B
CBSI3aHHBIX C XMMHEH;

CUTyaluiax,

- YMCTb OCO3HAaBATb OIACHOCTH BOSI[GI;'ICTBI/HI Ha JKHUBBIC
OpTraHHU3MBbI OIPCACIICHHBIX BCIICCTB, IIOHHUMas CMBICJI
IIOKa3aTciiia HpeI[CHBHOﬁ ﬂOHYCTHMOﬁ KOHOCHTpaluu, H
IIOACHATD Ha IIpuMepax CII0COOBI YMCHBIICHUS u

MPEIOTBPALICHUS X BPEAHOTO BO3AECHCTBUS Ha
OpraHu3M 4YeJIOBEKa.

IIK 5.2
OcymecTBiATh
BEJICHUE U
KOPPEKTHUPOBKY
IIJIAHOBBIX
JOKYMEHTOB I10
IIPOBEACHUIO
MEpPOINPUATHH 110
MIPEAYNPERKACHUIO U
JIMKBUIALIUU
Ype3BhIYAHBIX
CUTyalul B
OpraHM3alMH.

B yacTH TPY10BOT0 BOCIIMTAHMS:

- TOTOBHOCTh K TpPYIdy, OCO3HAHHE IICHHOCTH MacCTepCTBa,
Tpyznoooue;

- TOTOBHOCTh K aKTHBHOM JEATEIBHOCTH TEXHOJOTHUYCCKON M
COLMAJILHOW HAIpPaBICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATD,

IUIAHUPOBaTb U CAMOCTOSITEJIbHO  BBINOJIHATH — TaKylO
JeSITEIIbHOCTD;
Osianenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

NO3HABATEJILHLIMHY JAeHCTBUSIMMU:

a) 0230BbIE JJOTHYECKHE IeliCTBHS:

- CaMOCTOATENbHO (OpPMYIHpPOBATH M aKTyalU3UPOBATH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIH IPU3HAK WA OCHOBAHHS
JUTSL CpaBHEHU S, Ki1accu(UKauu U 0000IIeHNS;

- ONpEeNeNATh IEeNU JCITeIBLHOCTH, 3aJaBaTh MapaMETPhl H
KPUTEPUU UX TOCTHIKEHUS;

- BBUIBISATH  3aKOHOMEPHOCTHM M NPOTHUBOPEYHS B
paccMaTpUBAEMBIX SBIICHUSX;
KOPPEKTHBBHI B

COOTBCTCTBHC

- BHOCHUTH JACATCIIBHOCTD,

LEJSIM,

OLICHUBATh

PE3YyJIbTATOB OLICHUBATh pUCKHU

- BJIaACTh CUCTEMOM XUMHNYCCKHUX 3HAHUU

(BI)ICOKOMOJIGKyJISIpHI)Ie COCIUHCHNA, KpUCTATIIIMYICCKAs

pelcTKa, THIIBI XHMHUYCCKUX peaKuHﬁ (OKI/ICJII/ITCJII)HO-
BOCCTaAaHOBHUTCIIbHBIC,
HOHHOT'O O6MCH8.), PacTBOpP, OJICKTPOJIUTBI, HEIJIICKTPOJIMTHI,
SJICKTPOJIUTHUYCCKAA

BOCCTAHOBHUTCIIb, CKOPOCTH XHUMHYECKOM pC€akuun, XUMHUYICCKOC

OK30- W OSHIAOTCPMUUYCCKHEC, PCAKIHNU

JUCCOIHAITNS, OKHCIINTENb,
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHUS
AM. Bbytneposa,
ANEKTPOJIUTUYECKON OUCCOLMALNY, TTIepuoauyeckui 3akoH J[.1.
MenpeneeBa, 3aKOH COXPAHEHHUS MAaCChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, TEOPUM U 3aKOHBI (TEOpHS
XUMHYECKOTO  CTPOEHUS AM.
bytnepoBa, Teopus  DJIEKTPOJMTUYECKOW  JIHMCCOLMALIUM,
nepuoauueckui 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHHUs
Macchl), CHUMBOJHUYECKHUIM
(haKTOJIOTUUECKHE CBECHHUS O CBOMCTBAaX, COCTaBe, MOJTYICHUH 1

OpTraHU4YCCKUX BCIICCTB TCOpU

OpTraHU4YCCKUX B€IICCTB

3aKOHOMEPHOCTH, SI3BIK  XHMUH,
0€301acCHOM HCIIOIb30BaHUM BaXHEWUITUX HEOPTaHUYECKUX H
OpPTaHWYECKUX BEUIECTB B OBITY M MPAKTHUYECKON AESITETbHOCTU
YeJIOBEKa,
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MOCJICACTBUI IEATCILHOCTH;
- pa3BUBaTh MBIIIJICHUE
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCEeI0BaTEIbCKHE TeHCTBUS:
- BIAACTh HaBBIKAMH y4eOHO-UCCIIeI0BATEIbCKOM u

IPOEKTHOH 1A TENbHOCTH, HAaBBIKAMU Pa3peIieHust npooiiem;

KpeaTUBHOE IpU  pelIeHUU

- BBISBIIATD [IPUYUHHO-CIIECTBEHHBIE CBA3U u
aKTyaJIU3UpOBaTh 3aJady, BbIIABUIATh I'MIIOTE3Y €€ PELICHHUS,
aprymMeHTel Ui

YTBEPKJICHHM, 3a1aBaTh IapAMETPbI U KPUTEPHUH PELICHUS;

HaXoaUuThb J0Ka3aTcJIbCTBa CBOUX
- AHAJIM3UPOBATH IMOJYYCHHBIC B XOH€ PCIICHHUA 3aJdavuu
pe3yiabTaTbl, KPHUTHYCCKU OLCHHBATH HUX JOCTOBCPHOCTD,
IMPOrHO3NpPOBATH UBMCHCHUC B HOBBIX YCJIIOBUAX,

MNCPCHOCUTD IMO3HABATCJIIbHYTO nu

IMPAKTUYCCKYIO obnactu KHU3HCOACATCIIbHOCTH,

- YMETh 3HaHUS B
= YMCTb HMHTCIpUPOBATH 3HAHWA M3 PA3HBIX MTPECAMCTHBIX
oOuacrei;

- BBIJIBUTaTh HOBBIE
MoAXOoJbl U PCUHICHU A,
- CMOCOOHOCTh HX HCIIONB30BaHUS B IIO3HABATEIbHOW U
COLIMAIbHON NTPAKTHKE.

Osianenue YHHMBEPCAJIbHBIMHA
NMO3HABATEJIbHBIMU J1eHCTBHAMM:
a)pabdora ¢ nunpopmanmeii:

- BJIAQJICTh HaBBIKaMH MOJIYUCHUSA

naeu, npeajaratb OpHUTHHAJIBHBIC

y4eOHBIMU

uHbpopMauu U3
VCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITENBHO OCYIIECTBISATH
NOMCK, AaHallu3, CHUCTEMATH3alMI0 U  HMHTEPIPETALUIO
UHGOPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

- TOTOBHOCTb K CaMOpa3BUTHIO, CaMOCTOSITEIBHOCTH
U CaMOOIIPEJEIICHHIO;

-OBJIaJICHNE HABBIKAMH Y4eOHO-HCCIIEIOBATEHCKOMH,

- copMHpOBaTH MPEICTABICHHUS: O MaTepPHaIbHOM EIMHCTBE
MUpa, 3aKOHOMEPHOCTSX M MIO3HABAEMOCTH SIBICHUH MPHPOJIBL; O
MeCT€ M 3HAUYCHUH XMMHUHU B CHCTEME €CTECTBEHHBIX HayK U €€
poiu B OOeCreueHUH YCTOMYMBOIO PA3BUTHs YEJIOBEUYECTBA: B
pelIeHnr MpodJieM SKOJIOTMUYEeCKON, IHEPreTUYECKOM 1 MUILEBOI
0e30macHOCTH, B PpA3BUTUM MEIUIUHBI, CO3JAaHUM HOBBIX
MaTepHaoB, HOBBIX UCTOYHUKOB HEPTUH, B 00ECTICYCHUN

- BIIQJIETh CHCTEMOW XMMUYECKHX 3HAHHW, KOTOpas BKIIOYACT:
dakToNornuecKkrue CBEACHHs O CBOMCTBAX, COCTABE, MOTYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAKHEHIIMX HEOPraHMYeCKUX U
OpPraHUYECKHUX BEIIECTB B OBITY W MPAKTUYECKOH JEATEIbHOCTH
YeJoBeKa; OOmMX  HAyYHBIX  [PHHOUNAX  XUMHAYECKOTO
NPOM3BOJCTBA (Ha MpHMEpPE MPOM3BOJICTBA CEPHOM KHCIIOTHI,
aMMHUaKa, METaHOJIa, epepadoTKu HeDTH);

- IOPUMEHATH 3HAHHS O COCTaBe M CBOMCTBAaX BEIIECTB IS
OKCIEPUMEHTAIBHON  TPOBEPKH  TUNOTE3  OTHOCHUTEIHHO
3aKOHOMEPHOCTEM MPOTEKaHWUs XUMHUYECKUX peakIuil U
MPOTHO3UPOBAHMS BO3MOXKHOCTEH UX OCYILECTBIICHUS;

- BJIaJeTh CUCTEeMOW 3HAHMNA O METOJaX HAYYHOTO IMO3HAHUS
SIBIICHUH TPUPOIBI, HUCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX M
YMEHHUSIMH TPUMEHSTh 3TH 3HAHUSA TPH SKCIEPUMEHTATHLHOM
UCCIICIOBAaHUHM BEIIECTB M JUIS OOBACHEHUS XUMHUYECKUX
MPUPOJE  MPAKTUUYECKOMN

JACATCIIBHOCTHYCIIOBEKA U B HOBCC}IHGBHOfI KHU3HU,

ﬂBHGHI/Iﬁ, UMCIOITUX MECTO B

- YMeTh nHpopManuio,
MOJIy4aeMyi0 M3 Pa3HBIX HCTOYHHKOB (CPEJIICTB MAacCOBOU
nHpopmaruu, cetb UHTEpHET 1 pyrue);

- BIIAJICTh OCHOBHBIMH METOJaMHU HAay4HOTO MO3HAHUS BEIIECTB

AHAJIM3UPOBATH XUMHYCCKYIO
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MIPOEKTHOM U COLIMATIBHOM AEATEIbHOCTH;

OsBaaaenue
JAeHCTBUSAIMU:
a) COBMECTHAas AeATEeJLHOCTD.

YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU

- MOHUMAaTh U HCMOJH30BaTh MPEUMYIIECTBA KOMAHAHON H
WHJIUBUIyaJIbHOU PaOOTHI;
LETH

U KOOPJIUHUPOBATh

- IPUHUMATh COBMECTHOHI JESATEIBHOCTH,
OpPraHU30BbIBATH NEUCTBUS IO €€
JOCTH)KEHMIO: COCTABJIATh IUIAH JCHCTBUHM, PpacIpencisaTh
pOJIM C YYETOM MHEHUH y4aCTHHUKOB OOCYXJaTh pPe3yJIbTaThl

COBMECTHOH paboThI;

- KOOPJUHUPOBATh M  BBHINOJHATH paboOTy B  YCIOBUSX
peabHOrO, BUPTYaJILHOTO u KOMOWHHPOBAHHOTO
B3aUMOJCHCTBUS;

= OCYHICCTBJIATH HO3HUTHUBHOC CTPATCTHYCCKOC IMOBCACHHC B

Pa3INIHBIX CUTyalusiax, IMPOABJIATDH TBOPYECTBO u
BOOOpaxkeHue, ObITh MHUIIUATUBHBIM

OgyaieHUe YHUBEPCAJbLHBIMH PeryJsiTHBHbIMU
AeHCTBUSAMN: PUHATHE ceOsl U APYTHUX JIIO/Ae:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTUX JIOJIEU IIPU
aHaJIN3€ PE3yNbTATOB JIEATEIBHOCTH;

- IpU3HaBaTh CBOE MIPABO U MPABO APYTUX JIOJEH Ha OMINOKY;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MHUP C MO3UIUH JIPYTOTroO
YEJI0BEKa;

B 00.1acTH 3K010rH4€CKOTr0 BOCIUTAHMS S

- ¢(hOpMUPOBAHHOCTH IKOJIOTMYECKON KYJIbTYphl, TIOHUMaHNE

M XHMUYECKHX  SBIGHUH  (HAONMIOfeHHMEe,  HM3MEpeHHe,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);
- UCIOJIb30BaTh CUCTEMHbIE XUMHUECKHUE 3HAHMS JUISl IPUHSATUSA
pelIeHU B KOHKPETHBIX XU3HEHHBIX CUTYalMsSIX, CBSA3aHHBIX C
BEILLECTBAMM U UXIIPUMEHEHHUEM;
-YyM€Tb  CaMOCTOSITEIIBHO

IJIaHUPOBATh n IMPOBOAHTD

XUMUYECKHHA  JKCIIEPUMEHT €  COOJIOJCHHEM  IpaBHII
Oe3omacHOro oOpallleHus ¢ BeUleCTBaMU M JIaDOpaTOPHBIM
obopyznoBaHueMm,  (GOPMYIUpPOBATh  LEIH  UCCICIOBaHHS,
IPEIOCTABIATh B Pa3IMYHON (popMe pe3yabTaThl SKCIEPUMEHTA,

AHAJIM3UPOBATDb U OLICHUBATH UX NOCTOBCPHOCTD,

- copMUPOBATH MPEACTABICHUS: O XUMUIECKON COCTABJISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XMMHHU B MO3HAHUHU
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BIMSHUS ~ COLMAJIbHO-DKOHOMHYECKMX  IIPOLIECCOB  Ha
COCTOSIHUE NPUPOJHOW M COLMAJIBHOW CpElbl, OCO3HAHUE
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MPooIeMm;

- IJJAHUPOBAHMUE U OCYILIECTBIICHUE IEHCTBUM B OKPYKAIOLICH
cpele Ha OCHOBE 3HAHUA LEJed YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;
AKTUBHOE  HENPUATHE
OKpYKarolllei cpese;

- YMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOIMUECKHE
NOCJIEACTBUSI MPEANPUHUMAEMBIX JIEUCTBUMN, MPEIOTBpAIlATh

JNEUCTBUM, TPUHOCAILIUX  Bpe.

HX;

- paclIMpeHHe OmbITa JAEATEIBHOCTH SKOJIOTHUYECKOU
HAPaBIIEHHOCTH;

- OBJIaJICHWE  HaBBIKAMHU  Y4€OHO-HCCIIEIO0BATEIIbCKOM,

IIPOEKTHOM M COLMAJILHOMN NEATEIBHOCTH

SIBJICHUI TIPUPOJIbI, B POPMUPOBAHUM MBIIUICHHS U KYJIbTYPBI
JTUYHOCTH, €€ (DYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM
TSt
000CHOBAaHHOTO OTHOIIEHHSI K CBOEMY 3IIOPOBBIO U MPHPOTHON
cpere;

- YMeTh COOJIIOJIaTh MpaBMIIa SKOJOTUYECKH IIEJIeCO00pa3HOTo

pemicHuAd MPAKTUYCCKUX 3aga4 u 9KOJOTHYCCKH

NoBEJACHUS B OBITY W TPYIAOBOM MAEATENBHOCTH B LEJAX
COXPAaHEHHUsI CBOErO 3JI0POBbsI M OKPYXAIOIEeW MPUPOIHON
YUUTBIBaTh ONACHOCTb BO3ICHCTBUA Ha
OpraHu3Mbl BELIECTB,

CpCabl; KHUBBIC

OHpG[[GJIeHHI)IX IIOHHUMas CMBICJI
IIOKa3aTelIsl MPEAEIbHON JOIyCTUMON

KOHIIGHTpaIII/II/I;

- YM€Th NPOTHO3UPOBATh, AHAIMU3UPOBATb U OLIEHUBATh C
MO3UIMI YKOJOTMYSCKON 0€30IIaCHOCTH ITOCICICTBUS OBLITOBOM
U TIPOM3BOJCTBEHHOM JEATEIILHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepaboTKOM BelecTB; UCTIOIB30BATh MOMYUYEHHBIC 3HAHUS IS
HpI/IHHTI/ISI

IPaMOTHBIX pEUIeHUH mpobiieM B CHUTyalusx,

CBSI3aHHBIX C XUMUEH;

-YMETb OCO3HAaBaThb ONACHOCTb BO3JCHCTBHUS Ha JKUBBIC
OpraHu3Mbl  ONPEIAEICHHBIX  BEIIECTB, IIOHUMAas  CMBICI
[IOKa3aTessl IPEeNeNbHOM  JONMYyCTUMOW  KOHUEHTpaluu, |
MOSICHATH ~ HAa  NpUMEpax  CIocoObl  yMEHbLIEHUS U

MpeaAoOTBpAIlICHUA UX BPpCIAHOTO BO3JCHUCTBHUS Ha

OpTraHru3M YCJIOBCKA.
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2.CTpyKTYypa H cojiep:kaHue 0011e00pa30BaTeIbHON ANCHUILITMHBI « XUMHUSD)

2.1 O0beM TUCHUILTHHBI U BU/IBI y4eOHOH padoThl

Bun yueOHo# padoThI Oo0bem B
yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 79

BT.Y.

OcHoBHOE coep:KaHue 71

BT. U..

TeopeTuyeckoe o0ydeHue 35

MPAKTUYECKHE 3aHITHS 36

B T.4. KOHTPOJIbHBIE PaOOTHI 2

IIpogeccnonanbHO-OpHEeHTHPOBAHHOE COJIeP:KAHME 6

BT. U..

TEOopeTHYEeCcKoe 00yUeHNE 3

MPAKTUYECKHE 3aHITHS 3

IpomexyTounas arrectauus (1uddpepeHHPOBaAHHDII 324€T) 2




2.2 TemaTuyeckuii MJIaH U COIeP:KAHNE TUCITUTITHHBI

Haumenosanue Coaep:xanue yueOHOro Mmarepuasa (0CHOBHOE H NPOGecCHOHAIBHO-0PHEHTHPOBAHHOE), O0bem | Dopmupyemsbie
pa3aesoB U TeM JabopaTopHbIe U 4acoB KOMIeTeHINH
NPaKTHYeCKUEe 3aHATHS, IPUKJIAJTHONH MOAY/Ib
1 2 3 4
OcHoBHoOE coiepKaHue 71
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 6
Tema 1.1. OcHoBHOe cogepkaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe o0yueHune 2
XUMHYCCKHUX CoBpemeHHast MOJIeNIb CTPOCHUS aTOMa. DJIEKTPOHHAS KOHQ)HrypauHﬂ aroma. Kimaccudukarums XuMUIECKUX
SJICMCHTOB U AIIEMEHTOB (S-, P-, d-311eMeHThI). BasieHTHBIC AJIeKTPOHBI. BalleHTHOCTh. DJNEKTPOHHAs IPUPOA XUMHUYECKOI
npupoaa CBSI3H. DIEKTPOOTpULIATENbHOCTh. KOBaneHTHAsI CBSI3b, €€ Pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs
XMMUYECKON (oOMeHHBIN U JOHOpHO-aKIlenTopHbIN). MoHHas cBsi3b. MeTtayumnueckas cBs3b. BogopoaHas cBs3b. 2
CBS3H Me)MOEeKyIIIpHBIE B3aMMOICHCTBHS.
N30T0mbI, OCHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMa, TMOpUIM3aliis aTOMHBIX OpOUTasIe.
IIpakTH4eckue 3aHATHSA 2
Pemenue npakTuyeckux 3aJjaHUi Ha COCTABIIEHUE 3JIEKTPOHHO-Tpapuueckux GopMyi1 aieMeHToB 1-4
IIEPUOJIOB.
Pemrenue 3ananuii Ha UCIIOIB30BAHUE XUMHUYECKON CUMBOJIMKY U HA3BaHUN COCAVMHEHUN 110 HOMEHKIIATYpPe
MEXIyHAPOAHOIO COK3a TEOPETUYECKON U MTPUKIAAHOW XMMUN U TPUBUAIBHBIX Ha3BaHUM I COCTaBICHUS 2
XUMHUYECKUX (GOPMYJIT IBYXaTOMHBIX COETUHEHUH (OKCUIOB, CYIb(UIO0B, THAPUAOB U T.I1.) U IPYTHX
HEOPraHWYECKNX COCAMHEHUHN OT/IEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OKO1
Ilepuonnyeckuii | TeopeTruueckoe ooyueHue OK 02
3aKOH U Ta0IHIa
IIpakTHyeckue 3aHATUSA 2

J.. MenneneeBa

[Tepuonuueckas cucrema xumudeckux 3aeMeHToB .M. Menneneesa. ®usnueckuii cmbici [lepuoanueckoro
3akoHa /.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX HMHU
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MIPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJIOKEHUEM XUMUYECKOT0 3eMenTa B [lepuoanueckoit
cuctemMe. MupoBo33peHyeckoe U HayuyHoe 3HaueHue [leprnoandeckoro 3akona J[.M. Menaeneesa. [Iporuossi
J.1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JJIEMEHTOB.

Pemrenne IMPAKTHUKO-OPHUECHTUPOBAHHBIX TCOPETHICCKUX BaﬂaHI/Iﬁ Ha XapaKTEpu3alnu XUMHUYCCKUX
9JICMCHTOB

«MeTtannudeckue / HeMETaJUTMYECKHUE CBOMCTBA, JIEKTPOOTPHUIIATEIBHOCTD U CPOJICTBO K AJICKTPOHY
XUMUYECKHUX AJIEMEHTOB B COOTBETCTBHE C UX AJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B MEPUOANUECKOM
cucTeMe XxuMmudeckux siaeMenToB J[.J. MenaeneeBay.

Pa3znen 2. XumMuyeckue peakunu

10

Tema 2.1. Tunsl
XUMHUYECKUX
peakuuii

OcHoBHOE€ CoAcCpKaHUEC

OKO1

TeopeaneCKoe oﬁyqe}me

Knaccugukaius 1 TUIBI XUMHUECKUX PEAKLIUH C yyaCTHEM HeopraHuyeckux BemecTB. KonuuecTBeHHbIe
OTHOILEHUsI B XMMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMUHU M PacUeThl 110 YPABHEHUSIM
XMMHUYECKHX peakuuil. Mojb Kak eIuHMIIa KOJIMYecTBa BeliecTBa. MousspHast Macca. 3aKOHbI COXPaHEHMS
Macchl ¥ DHEPTUU. 3aK0H ABOraipo. MosspHbIit 00beM ra3oB. OTHOCUTENBHAS MIJIOTHOCTH Ta30B.

Peakiuy koMIuiekcooOpa3oBaHUs € y4aCTHEM HEOPTaHUYECKUX BELIeCTB (Ha MpUMEpe THIPOKCOKOMIUIEKCOB
[IUHKA U QJIFOMUHUS).

IIpakTHYecKkue 3aHATHA

CocraBrieHre ypaBHEHUHN PEaKIIUi COSAMHEHUS, PAa3JIOKEHUS, 3aMEIIIeHUsI, 0OMeHa. Y paBHEHUS PEeaKIui
TOpPEHUs, HOHHOTO 0OMEHa, OKUCIICHUSI-BOCCTAHOBJICHHS.

PacueT KonM4ecTBEHHBIX XapaKTEPUCTHK UCXOIHBIX BEIIECTB U MPOAYKTOB peakunu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOTYKTa PEAKIIMU COSTUHEHMS, €CITH OJHO U3 BEIIECTB JaHO B U30BITKE
W/WIH COIEPKUT MpuMecH. PacueT MaccoBOM MiIM 00bEMHOM 10JIM BBIXO/1a TPOAYKTA PEAKIIUN COEAMHEHUS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacyer 00beMHBIX OTHOIIEHUH Ta30B. PacyeT Maccel (00BbeM, KOJTHYECTBO
BEILECTBA) MPOJIYKTa PEAKIIMK, €CJIU OJTHO U3 BEILIECTB JJaHO B BUJIE PACTBOPA C ONPEIACICHHOW MacCOBOM
JI0JIE paCTBOPEHHOTO

BEIIECTBA.

ypaBHCHI/ISI OKHCJICHHS-BOCCTaHOBICHHS. CTeleHb oOKuciIeHUss. OKUCINTENh U BOCCTAHOBUTEIIb.
OKHCIUTEIBHO- BOCCTAHOBUTCIIBHEIS pCaKknuu B Ipupoac, NpOU3BOJACTBCHHLIX IMPOLECCAX U
KUBHCACATCIbHOCTH OPraHnu3MOB. OKHCIUTEITBHO-BOCCTAHOBUTEIBHEIN MOTCHIHAJI CPEbL. CocraBienue u
YpaBHHUBAHUC OKHUCIUTCIIbHO- BOCCTAHOBUTCIbHBIX peaKHI/Iﬁ MCTOOOM 3JICKTPOHHOT'O Oananca. TunuuHble
HEOPTaHNYCCKUEC OKHUCIUTCIN U
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BOCCTAHOBUTENH. DJIEKTPOJIN3 PACTBOPOB U PaCILIIABOB COJIEH.

Tema 2.2. OcHOBHOE co/lep:KaHue 4 OK 01
Onekrponuruiecka| Teoperudyeckoe 00ydeHne 2
s JUCCOLIUALIUAS Teopus aEeKTPOIUTHIECKOH qucconanuu. Peakuuu nonaoro oomena. CoctaBiieHHE peakuii HOHHOTO
Y MOHHBIHI 00OMEHa IyTeM COCTaBJICHHS UX MOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUI.
oOMeH I'maponns coneil. 3HaueHne ruApoan3a B OMoJornueckux oOMeHHbIX nporeccax. [lpumenenue ruapomnusa B
MPOMBIIIJICHHOCTH.
IIpakTHYecKkne 3aHATHS 2
CocraBieHue peakliuii HFOHHOro 0OMeHa IMyTeM COCTaBJICHUS MX MOJIHBIX M COKPALIEHHBIX HOHHBIX
YpaBHEHUH. 2
HccnenoBanue cpeibl pacCTBOPOB COJIEH, 00pa30BaHHBIX CUIIBHBIMU U CJIA0BIMM IPOTOIUTAMH, U UX pPEeaKLUi
C pacTBOpaMHu IEJIOYM M KapOoHaTa HaTpusi. COCTAaBICHHE PEaKIUi THAPOIN3a COJICH.
Pasznea 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BELIECTB 16
Tema 3.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccupukanus Teopernueckoe o0yueHune 2 OK 02
» HOMCHKIIATYpa | [IpenMeT HEOpraHUYECKOW XUMHHK. B3anMOoCBs3b HeopraHudeckux BemectB. Kinaccudukanus
H CTPOCHHC Heopranmueckux Beuiects. [IpocTeie 1 cioxHbIe BeniecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BELIECTB (OKCHUIBI,
HCOPraHH4ICCKH THIPOKCHIBI, KUCIIOTHI, coi). HoMeHKIaTypa 1 Ha3BaHUE HEOPTaHUYECKUX BEUIECTB UCXO/IS U3 UX
X BCHICCTB XUMHUYECKOH (OPMYJIbI UM COCTABICHNE XUMUYECKOH (hOpMYJIIbl UCXO0/ U3 Ha3BaHMsI BEIIECTBA 110
MEXIyHAPOAHOW MM TPUBUAIBHOW HOMEHKIIATYPE. 2
MesxMoneKyasipHbIe B3auMoaeicTBrs. Kpuctammoruaparsl. ArperaTHbIE COCTOSHUS BEIIECTBA.
Kpucrannuueckue u amop¢Hbie BemecTBa. THUITbI KpUCTAJUIMYECKHUX PEIIETOK (aTOMHasi, MOJIEKYJIsIpHas,
MOHHAs1, METAJUTMYECKast). 3aBUCMOCTb (PU3MUYECKUX CBOWCTB BEIIECTBA OT THIA KPUCTAILTNIYECKOM
peweTku. [IpyunHBI MHOr00Opasus BEIIECTB.
CoBpeMeHHbIE MTPECTABICHHS O CTPOSHUH TBEP/BIX, KHUJIKHUX U ra3000pa3HbIX BemecTB. Kuakue
KPHUCTAJLJIBL.
IMpakTnyeckue 3aHATHS 2
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Pemenue 3amau Ha pacyeT MaccOBOM JOJU (MacChl) XMMHUYECKOTO JJIEMEHTa (COCIMHEHHS) B MOJIEKYJIE
(cMecu). Pemenne mpakTU4ecKUX 3aJaHHUN MO KJIacCH(PUKAIMKM, HOMEHKJIATYpe U XUMHUYECKUM (hopMyam
HCOPraHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB (Ha3BIBaTB 1 COCTaBJIATH q)OpMyJIBI XUMHUYCCKUX BCLIICCTB,
OIIPENIENATHITPUHAIICKHOCTD K KJIaccy).

Tema 3.2. OcHoBHOe coJep:kaHue OK 01
duzuko- TeopeTuueckoe odyueHue OK 02
XMMUYCCKHC Metaisl. O0mue GU3NYECKUue ¥ XUMUYECKHE CBOMCTBA MeTa/LTOB. CITOCOOBI MOJTyUeHHUs. 3HAYCHHE
CBOHCTBA METaJJIOB M HEMETAJUIOB B IIPUPOJIE U KHU3HEACATEILHOCTH YEJIOBEKa 1 OpraHiu3MoB. Kopposusi MeTauios:
HCOPraHUHICCKUX | gy b1 KOPPO3UH,CIIOCOOBI 3ALUTHI METAIIIOB OT KOPPO3HH.
BCIICCTB Hemeramner. O0mue ¢puznyeckrue 1 XMMUIECKUE CBOMCTBA HEMETA/UIOB. THIHYHBIC CBOMCTBA MeTaLIoB 1Y —

YII rpynn. Knaccudukanus 1 HOMEHKIIATypa COSTUHEHNH HeMeTaluIoB. KpyroBopoTsl OMOTeHHBIX

3JIEMEHTOB BIIPUPO/IE.

XMMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCUIOB, TUAPOKCHIOB, KUCIIOT,

coJielt u Jip.). 3aKOHOMEPHOCTH B M3MEHEHHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCITUHCHUIA,

BBICIIINX OKCHJIOB HTHJIPOKCH/IOB.

IMpakTHyecKue 3aHATHS

CocraBneHne ypaBHEHUH XUMHUYECKHX PEAKIUH C y4acTHEM MPOCTHIX U CIIOKHBIX HEOPTaHUUECKHX BEUICCTB!

OKCHJIOB METAJJIOB, HEMETAUIOB M aM(pOTEPHBIX 3JEMEHTOB, HEOPraHMYCCKHX KHUCIOT, OCHOBAaHHUH U

aM(OTEpHBIX TUIAPOKCHIIOB, HEOPTaHMUECKHUX COJICH, XapaKTEePU3YIOIINX UX CBOHCTBA.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETHUYECKUX 3aaHUI HA CBOWCTBA U MOJy4EHUE HEOPTaHUIECKUX

BEIIIECTB.
Tema 3.3. OcHOBHOe coep:kaHue OK 01
[IpouseoncTeo Teoperudeckoe o0yuenne OK 02
HCOPraHUHCCKUX [ QOure mpeICTaBICHUS O IPOMBIIIICHHBIX CIIOCO0aX MOMyYeHHs] XMMUYECKUX BEIIECTB (Ha MpUMepe K 1.3
BEILIECTB.

3HayeHue u
pUMEHEHNE B

IMpOU3BOJACTBA aMMHAKa, CCpHOﬁ KI/ICJ'IOTLI).
UIepHa;I 1 OBCTHAsA MCTAJLTYypPIru-. HpaKTI/IquKOC MPUMCHCHUC DJICKTPOJIN3a JJIA MMOJIYUYCHU A IECITOYHBIX,

OBITY U Ha
IIPOM3BOJICTB
e

IIEJI0YHO3EMENIbHBIX METAIJIOB U amoMUHUS. CTEKJIO ¥ CUIIMKAaTHAS MPOMBIIIIJIEHHOCTb.
[Tpobrema 0TX010B ¥ TOOOYHBIX IPOTYKTOB.

IIpakTHyeckne 3aHATHA
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Pemenne npakTUKO-OPUEHTHUPOBAHHBIX 33JaHUN O POJIM HEOPraHMYECKON XMMHUU B Pa3BUTUU MEIULIMHBI,
CO3/JaHUU HOBBIX MATE€pUaIOB (B CTPOUTEILCTBE W JpP. OTPACISIX MPOMBIIIJICHHOCTH), HOBBIX HMCTOYHHUKOB

SHEepruu (JIbTePHATUBHBIC MCTOYHHUKH SHEPTUU) B PEIICHUH MPOOJIEM HKOJIOTUYECKOM, SHEPreTHUECKONW U .
MUIIeBOW0E30MacHOCTH.
KonTposbnas 1
pab6ora 1
Pasznea 4. CTpoeHue ¥ CBOIiCTBA OPraHNYeCKHUX BellleCTB 19
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccudukanus, | Teoperuueckoe o0y4enue 2
CTpOCHHUE U [Ipenmet oprannyeckoit XuMuu. B3auMOCBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB.
HOMCHKJIATypa XUMUYECKOE CTPOEHHUE KAK MOPAAOK COSAMHEHHSI aTOMOB B MOJIEKYJIE COTJIAaCHO UX BaJl€HTHOCTH. OCHOBHbIE
OPraHH9CCKUX MIOJIOKEHNS TEOPUU XHMHUYECKOTO CTPOEHHUsl OpraHuuyeckux coeauHeHuid A.M. Bbyrtneposa. YrimeponHsiii
BCHICCTB CKEJEeT OpraHuYecKOM MoJieKynbl. MomnekynspHble U CTPYKTYpHble (pa3BEpHYTbIE, COKpAIlEHHBIE)
XUMHUYecKre QopMysbl. 3aBUCUMOCTb CBOWCTB BEILIECTB OT XMMHUYECKOTIO CTpoeHus: Mojekyn. M3omepus u 2
M30MephI (CTPYKTYpHasi, reoMeTprueckas (Iuc-Tpanc-u3omepusi). KpaTHOCTh XMMHYECKOH CBSI3H.
[Tonstne o QyakuuoHanbHOM rpynme. [lpuHIUMOB  KIaccuPUKAIMM  OPraHUYECKHX COSAMHEHHIA.
MexayHapoaHasTHOMEHKIIATypa U IPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COETMHEHUM.
IIpakTH4eckue 3aHATHSA 2
HoMmeHnkiatypa OpraHM4eckux COEIMHEHHM OTAENBbHBIX KJIAaCCOB (HACHILIEHHBIE, HEHACBIIIEHHbIE |
apoMaTHYeCKHUe YTIEBOAOPOIbI, CHUPTHI, (EHOJBI, ANbJETHAbI, KETOHBI, KapOOHOBBIE KHCIOTHI H JIp.)
CocraBiieHrE MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX ()OPMYJ OPraHUYECKUX BEUIECTB OT/EIbHBIX KJIACCOB, 2
WCTIONB3ysl WX Ha3BaHUS TI0 CHUCTEMaTHYEeCKOW HOMeHKJaType. Pacuersl mnpocteiteit  Ghopmyssl
OpPraHUYeCKOM MOJIEKYJIBLUCXO0/1 U3 DIIEMEHTHOTOo cocTana (B %).
OcHOBHOe coep:kaHue 9 OK 01
Teopernueckoe o0y4yenne 5 OK 02
Tema 4.2. DUBNKO-XUMHUUYECKHE CBOMCTBA OPTraHUYECKUX COSTMHEHUN OTACIBHBIX KJIacCOB (0COOCHHOCTH 1
CROMCTRA KIacCU(UKAIUUK HOMEHKIIATYyphl BHYTPHU KJIacca; TOMOJIOTHYECKUH psia v 001ast hopMynia; H30Mepus;
OpTaHMHECKHX (bu3nyecKkre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIOCOOBI TIOTyYEHUSs):
COEMHEHUN — MpeaeIbHbIC YTIIEBOAOPOAbl. ['OpeHre MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHUKOB TEIJIa B
MPOMBIIIICHHOCTH U ObITy. CBOMCTBA IPUPOIHBIX YIIIEBOJAOPOIOB, HAX0XKIECHHE B IPUPOJIE U IPUMEHEHUE 1
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AJIKaHOB;

— HEeTIpeIeNIbHBIC M apOMATHUYECKUE YTIIeBOAOPOIbL. [lonnMepr3anus 3TUIeHa KaK OCHOBHOE HaIlPaBIICHHE
€ro UCIOJIb30BaHUs. [ OpeHHe alleTHIIeHA KaK UCTOYHUK BHICOKOTEMIICPATYPHOTO IJIAMEHH JIJISl CBAPKHU U
pe3KH

METAaJUIOB,;

— KHCIOPOJCOAEp)KAIllMe COeAMHEHHUs. (CIUPTBI U HpocThle 3(Uphl, (PEHONBI, ambAErHibl U KETOHBI,
KapOOHOBBbIE KHUCIOTBI M HUX HpPOM3BOJHBIE). [IpakTHueckoe NPUMEHEHUE HTUJICHIVIMKOJA, [JIMIEpUHa,
¢enona. Ilpumenenue dopmanpaeruia, aneragbAeruja, yKCyCHOH KHUCIOTH. Mblda Kak COJIM BBICIIUX
KapOOHOBBIX KUCJIOT. MOIOLIMECBOWCTBA MbLJIA;

— a30TcojepKaIIUe COSTUHEHHS (aMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

HpaKaneCRue 3aHATHSA

Pemenue OCIIOYCK HpeBpaH_[eHI/Iﬁ Ha 'CHETHYCCKYIO CBA3b MCKAY KJIaCCAMU OPTaHUYCCKUX COCI[I/IHGHI/Iﬁ C
COCTaBJICHHMEM Ha3BaHUM OpPraHu4YCCKuX COCI[I/IHCHI/Iﬁ 10 TpHBHaHBHOﬁ Hnin Me)KHYHapO,HHOﬁ
CI/ICTeMaTI/IqecKOfIHOMGHKJ'I&TypG. Pemenne PACUCTHLBIX 3a1a4 1O YPAaBHCHUAM peaKuHﬁ C y4aCTUucMm
OpPraHn4Y€CKUX BCIICCTB.

Tema 4.3.
Opranunueckue
BEII[ECTBA B
KU3ZHEACITEIHHOC
TH YEJIOBEKa.
IIpownsBoacTBO U
MPUMEHEHUE
OpTraHUYECKHUX
BEILIECTB B
MPOMBIIUIEHHOCTH

OcHoBHOE coaepKaHue

OK 01

TeopeTuquKoe oﬁyqelme

OK 02

buooprannueckue coenunenus. [lpumenenue u 6uonoruyeckas posb yrieBogoB. OKUCICHHE YTIeBOJOB —
WMCTOYHHMK YHEPTUHU KUBBIX OpraHu3MoB. O0OJacTH MPUMEHEHUsS aMUHOKUCIIOT. [IpeBparienus: 6eIKoB MU
B opranu3Mme. buonoruueckue ¢ynkiuu OenkoB. buonornueckue ¢yHkumMu >xupoB. Ponbs opranudeckoi
XUMHUH BPEUICHUH MPOOJIeM MUIIEBOM O€30MacHOCTH.

HyxknenHnoBble KUCTIOTHI: cocTaB U cTpoeHue. CtpoeHune HykineoTu0B. CoctaB HykiIenHOBBIX KucioT (JJHK,
PHK). Posib HyKJIEMHOBBIX KUCJIOT B )KU3HEAESITEIIbHOCTA OPTaHU3MOB.

[Ipon3BoICTBO OpraHNYecKMX BELIECTB: MPOU3BOACTBO MEeTaHOa, NepepadboTka HedTu. [loauaTuien kak
KPYIMHOTOHHAXXHBIN MPOJYKT XUMHUYECKOT0 ponu3BojicTBa. [Ipumenenue stunena. [Ipon3BoacTBo u
MPUMEHEHUE KayyyKa U pe3uHbl. CHHTETUYECKHE U UCKYCCTBEHHbBIE BOJIOKHA, X CTPOCHHE, CBOMCTBA.

[IK 4.2
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[IpakTHueckoe HCMoNIb30BaHUE BOJIOKOH. CHHTETUYECKUE MJICHKU: U30JIALUS AJIsl POBOJIOB, MEMOPaHbI IS
OTIPECHEHMS BOJBI, 3AlIUTHBIC IUICHKUA IJIs aBTOMOOWICH, IUIACTBIPH, XUPYPTUYECKHE MOBs3KU. HoBbIC
TE€XHOJIOTUH JAJIBHENIIErO COBEPIICHCTBOBAHUS MTOJIMMEPHBIX MAaTEPUAIIOB.

Ponb oprannveckoil XuMHUH B PEIICHUH MPOOIIEM SHEPTeTUYECKON 0€301aCHOCTH, B PA3BUTHH MEHUIIMHBI,
CO3J]JaHUU HOBBIX MAaTE€PHAJIOB, HOBbIX HCTOYHUKOB SHEPTUU (AIHTEPHATUBHBIC HCTOYHUKU SHEPTHH).

I[IpakTuyeckune 3aHATHSA

Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX 33I[aHI/II>’I 110 COCTAaBJICHUIO XUMHNYCCKHUX peaKHHﬁ, OTpaXXKaromux
XUMHNYCCKYHO aKTUBHOCTH OPIraHUYCCKUX COGI[I/IHCHI/II‘/'I B PA3JIMYHEBIX CpE€aax (HpI/IpOI[HBIX, 6I/IOJ'IOFI/I‘{€CKI/IX,

TEXHOTCHHBIX ).
Pazneua 5. Kunernueckue u TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHX PeaKkuuii
Tema 5.1. OcHoBHOe coaep:xaHue OK 01
Kunernyeckue Teopernueckoe o0yuenue OK 02
3aKOHOMEPHOCT Xumudeckue peakiuu. Knaccudukanus XUMUYECKHX peakluid: mo (a3oBOMYy COCTaBy (TOMOTE€HHBIE U
H NPOTCKAHNA reTeporeHHbIe), 10 UCIOIb30BaHUIO KaTaiu3aTopa (KaTaTUTHUYCCKHE U HEKATAIUTHICCKHUE).
XHMHICCKHX CKOpOCTh pPeaKIliu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB: MPUPOJIbI PEATUPYIONIUX BEIIECTB, KOHIICHT-
peaxiui palyy pearnpyouux BelecTs, Temneparypsl (nmpasuio Bant-I'odda), miiomanu peakinoHHOM noBepx-
HOCTH, HAJIMYUS KaTanuzaropa. Posib kaTanu3atopoB B MpUPOJIE U MPOMBIIIIEHHOM ITPOU3BOJICTBE.
OHep-rusi akTHBAlMM. AKTUBHPOBAaHHBIM Komiuiekc. Karamuszatopsl u karanu3. Ponp karanusaTopos
MIPUPO/I€ UTTPOMBIIIIICHHOM MPOU3BOCTBE.
IpakTHYeckne 3aHATUS
Pemenne pacueTHbIX 3a1au.
Pemmenne npakTHKO-OpPUEHTUPOBAHHBIX 33/IaHUI Ha aHaIN3 ()AaKTOPOB, BIHSIONIMX HA U3MEHEHHE CKOPOCTH
XUMHUYECKON peaKIlnu.
Tema 5.2. OcHoBHOE coaepKaHue
Tepmonunamudeck | Teopernueckoe o0y4yenne OK 01
ne Knaccudukanmst XaMUIeCKUX peakiuii: Mo TermIoBoMy 3P (HeKTy (IK30TepMUUECKHE, SHIOTEPMHUUECKHE), TT0 OK 02
3aKOHOMEPHOCTH obpatumocTu (oOpaTtumbie U HeoOpaTtumblie). TermnoBbie 2P hEeKTh XUMUIECKUX PEAKITUH.
NpOTeKaHHs Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peakiuil. XMUMHUYECKOE PaBHOBECHE U €r0 CMEIIEHHUE IOJ
T JEUCTBUEM DPAa3IUYHBIX (PAKTOPOB (KOHIEHTpAIUs PEarecHTOB WM TPOAYKTOB pEaKIHMH, IaBJICHUE,
peaxii. TeMIepaTypa) I CO3/IaHusl ONMTUMATIBHBIX YCIOBUN MPOTEKAHUS XUMUUYECKUX MPOIIECCOB.
PaBHOBeCHE [Tonsitue 06 sHTanbnuu U >HTponuu. JHeprus ['n66ca. 3akon ['ecca u cnencTBus u3 Hero. Ponb cmenieHus

PaBHOBCCHUSA B TCXHOJIOTHUCCKHUX MMPOLCCCAX.
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XUMUYECKH IIpakTHYecKkne 3aHATHA 2
X peaKiui [Tpunnun Jlelllarense. BnusHue pazinuuHbix (pakTOpoB Ha U3MEHEHHUE PABHOBECUS XUMUYECKUX PEAKIIUH.

3aKOH JEHCTBYIOIIMX MAacC M KOHCTAHTAa XUMUYECKOr0 paBHOBeCHsl. PacueTsl paBHOBECHBIX KOHIIEHTPALUI

pearupyromux BeIIecTB U MPOIYKTOB peakiuii. PacueTs! TemnoBoro s dexra peakuuu. 9

Pemienue npakTHKo-OpUEHTUPOBAHHBIX 3aJjaHUl Ha IpUuMeHeHue npuHiuna Jle-lllatense 11 HaX 0K aeHUS

HaNpaBJICHUs] CMEUICHUS PABHOBECHUS XMMUYECKON PEaKIK U aHaJIH3 (PaKTOPOB, BIUSIONINX HA CMEIICHHUE

XMUMHUYECKOTO paBHOBECHSI.
Pasnea 6. JucnepcHble CHCTEMBI 6
Tema 6.1. OcHoBHOe coaep:xaHue 5 OK 01
JucnepcHeie Teopernueckoe 00yueHmne 3 OK 02
CHCTCMEI H Hucnepcusele cucreMsl. Komtonaasle cucteMsl. MICTUHHBIE pacTBOPBI. OK 07
(akTops! KX PactBopenne kak ¢Qusuko-xumuyeckuii mnpouecc. PactBoprl. CrocoObl HPUTrOTOBIEHUS PacTBOPOB. IK 5.2
yCTOﬁqHBOCTM PaCTBOpI/IMOCTB. MaccoBast 1o PacCTBOPCHHOI'O BECIHICCTBA. HpezIeJILHo JOITYCTUMBIC KOHICHTpAauu M HX

UCIIOJIb30BaHUE B OLICHKE HKOJIOTUYECKOM 6€3011acHOCTH.

Knaccugukanus nucnepcHbix cucreM 1o coctaBy. CTpoeHue M (hakTopbl yCTOMUMBOCTH JIMCHEPCHBIX 3

cucteM. Pacro3HaBaHHMe HCTHHHBIX PAcTBOPOB, KOJUIOMJHBIX PAacTBOPOB U TIPyOOJHCIEPCHBIX CHCTEM.

Crpoenue wmwunemisl. PaccenBaHume cBeTa NpH NPOXOXKAECHUUM CBETOBOIO IIydKa 4Yepe3 ONTHYECKU

HeoHOpoaAHYI0 cpeny (3ddexra Tunmans).

IIpakTH4eckue 3aHATHSA 2

Pemenue 3a1a4 Ha IPUTrOTOBIIEHUE PACTBOPOB.

Penienne nmpakTHKO-OPMEHTHPOBAHHBIX PACUETHBIX 3aJaHMM Ha JHUCIEPCHBIE CHCTEMBI, HCIOJb3YEMBIE B 9

OBITOBOM W TPOU3BOACTBEHHOW JEATENILHOCTU 4YEJIOBeKa, C TMO3UIUI SKOJIOTHYECKOi 0e30MmacHOCTH

MOCIIEACTBUM U TPaMOTHBIX pelIeHUH MpobiieM, CBSI3aHHBIX C XUMUEH.
KonTpoabnas 1
pabora 2
Paszpnen 7. KauecTBeHHBbIE peakiuy O0HAPY/KEHUS] HEOPraHMYECKUX U OPraHMYeCKUX BeleCcTB 6
Tema 7.1. OCcHOBHOE co/IepKaHue 3 OK 01
Ob6HapyxeHue TeopeTnueckoe ofy4enue 1 |OK02
HEOPTAaHHICCKUX | KagyecTBEHHBIE XUMUYECKHIE PEAKIIUH, XapaKTePHbIe ISl OOHAPYKEHHUsI HEOPraHMIECKHMX BEIIECTB (KATHOHOB 1
KaTHOHOB U Y aHUOHOB).
AHUOHOB IpakTHYecKue 3aHATHS 2
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Cocranenue ypaBHEHUHN peakiuii 0OHapykeHHs KaTUOHOB |-V rpymin u aHWOHOB, B T.4. B MOJICKYJIIPHOH U

MOHHOM (hopMax. 5

Peakuyu oOHapyXeHUsI HEOPraHUYECKHX BEUIECTB B PEAIbHBIX 00bEKTAX OKPYIKAIOLIEH Cpebl.
Tema 7.2. OcHoOBHOE co/lep:KaHue 3 OK 01
ObHapy:xeHue Teopernueckoe o0y4enune 1 [OK02
OpraHM4eCKuX KauecTBeHHBIE XUMHUYECKHE PEAKIINH, XapaKTepHbIE AJIsi OOHAPYKEHHSI OTAETBHBIX KJIAaCCOB OPraHMYECKUX 1
BCIICCTB OTACIEL- | coenuHEHUN: (DEHOJIOB, alIbJICTH/IOB, KpaxMmalla, YKCYCHOM KMCIIOThI, aMUHOKHCIIOT U JIp.
HBIX KJIACCOB € IpakTHyecKue 3aHATHS 2
HCIIONB30BAHMEM [ = = =

OCTaBJICHUE YpaBHEHHH peakiuii 0OHAPYKEHHsI OPraHUYeCKNX COeIMHEHUI: ()eHOTIOB, albJAECTHIOB,

KadCeCTBCHHBIX Kpaxmasa, yKCyCHOU KHCIIOTbI, aMUHOKHUCIIOT | JIp.
peaxKun 2

Jlenatypanius GeJKOB IPU HATPEBAaHWUH, [IBETHBIC PEAKIINN OEIKOB.

CocTtaBiieHre Ka4eCTBEHHbBIX peakluii 0OHAPYKEHUSI OPraHMYECKUX COCIMHEHUI OTAENbHBIX KJIaCCOB.
KonTtpoibHasn

CrpoeHue BemecTBa 1 XUMUYECKHE PEAKIIUH.
padora 3
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:kaHMe (coep:KaHue MPUKJIATHOTO MOIYJIsl) 6
Paznea 8. Xumus B ObITY M IPOM3BOJACTBECHHON NeATEJILHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHOBHOE co/IepKaHue 6 OK 02
Xumust B ObITY 1 [[IpakTuaeckne 3ansTHS 6 |[OK04
HPOU3BONCTBCHHON |y o 1ormyeckas 6€30MaCHOCTh MOCIEACTBHN OBITOBON U IIPOU3BOACTBEHHOMN JEATENLHOCTH YEIOBEKA, CBSI- OK 07
e TENIbHOCTH . . . K 1.3
Genopera 3aHHAas ¢ epepadOTKOI BENIECTB; MOUCK U aHAJN3 XUMHUECKOW HH(POPMAIINU U3 Pa3THIHBIX HCTOYHUKOB .

(HayuHas 1 yueOHO-Hay4yHas JIMTepaTypa, CpeJICTBa MacCOBOM MH(popMauu, ceTb IHTepHeT u 1pyrue).

Keiichl (¢ yueToM Oymayiieit mpodeccuoHaIbHON AeSITENbHOCTH) Ha aHaIu3 HHGOPMAIUU O TPOU3BOCTBEH-

HOM 1eATEeNbHOCTH YeI0BeKa, CBA3aHHOMN C MepepadOTKOM 1 MOJyYeHUEM BEIIECTB, a TAKXKE C IKOJIOTUYECKOM

Obe3onacHOCThIO. 3amuTa Keiica: [IpencraBinenue pe3ynbTaToB peleHns KeHcoB (BBICTYIUICHUE C

[TPE3CHTAINECH )
Ipomexxyrounas arrectamus (1uddepeHIHPOBAHHDIIN 32a4ET) 2




3 ¥YciaoBus peaaun3anuu NporpaMMbl 00111e00pa30BaTEIbHOI THCIHHUIIIHHBI

3. 1 . TpeﬁoBaHnﬂ K MUHHMAJIbHOMY MaTE€PHAJTBbHO-TEXHUIECCKOMY o0ecnevYeHuIo
HJ’ISI pcajm3annu MnporpaMmMmbl JUCHHUIIIIMHBI JOJIZKHBI OBITE npeaAyCMOTPECHBI CICAYIOIIUC

CreMaIbHbIC TOMEIICHUS: YIeOHBII KaOUHET XUMHUH W/WIIK y4eOHONH XUMUYECKOH J1abopaTopuH.

OO6opynoBanne y4eGHOro kaduHera (HArjsiHble MOCOOMSI): HAOOPHI IIAPOCTEP>KHEBBIX
MoJIeTIell MOJIEKYJT, MOJIETN KPUCTAJUIMYECKUX PELIETOK, KOJUIEKIIMH MPOCTHIX U CIOMKHBIX BEIIECTB
W/WIM KOJUICKIIMH TOJMMEPOB; KOJUIIEKLMs TOPHBIX MOPOJ M MHHepaioB, Tabimuna Menneneesa,
yueOHbIe (UITBMBI, TU(PPOBBIE 00pa30BATEIBHBIC PECYPCHI.

Texnuyeckue cpeacTsa 00y4eHHsI: KOMIIBIOTEP C YCTPONMCTBAMHU BOCIPOM3BEIEHUS 3BYKA,
IIPUHTEP, MYJIBTUMEIUA-IIPOEKTOP C SKPAHOM, MYJIbTUMEAMNHAsA JOCKa, yKa3Ka-IPe3eHTEp IS
Mpe3eHTaIH.

Oo6GopynoBanue JsabGoparopud M padoYMx MecT JadOPATOPUM: MEH3YPKH, IHUIETKU-
KaleJbHUIbl, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEIMETHBIE Y TOKPOBHBIE CTEKIIA, INIAHIIETHI JJIs
KaIleJIbHBIX peakyid, GuIbTpoBasibHAs OyMara, MpOMBIBAJIKY, CTEKIISTHHBIE TPOOUPKH, PE3MHOBBIC
npoOKku, pOHAPUKHK, HAOOP PEaKTUBOB, CTEKIISHHBIC MajlOYKH, IITATUBBI IJI IPOOHPOK; MEpPHBIE
UWIMH]IPBI, BOPOHKHU CTEKJISTHHBIC, BOPOHKH AenuTenbHble munuaapudeckue (50-100 M), cTynku ¢
necTukoM, (aphopoBbie YaIlIKU, MHUHIETHI, GUIBTPHI OyMaXKHbIEC, BaTa, Mapiis, 4acoBbIe CTEKIA,
ANEKTPOIUINTKH, JaOOPATOPHBIE IITATUBBI, CIIUPTOBBIE TOPEIKU, CIIUYKHU, IPUOOp Ui MOITY4YEHUS
razoB (Wiau mpoOHWpKa € Tra300TBOJAHOWU TPYOKOi), AepxkaTenu s TPOOUPOK, CKISHKHU IS
XpaHEHHUS PEaKTUBOB, pa3AaTOYHBIC JIOTKH; XuMU4eckue crakanbl (50, 100 u 200 mu); mmartenu;
MUHIETHI; TUTeIbHBIE LIUMIIBI; CEKYHIOMEpHl (TaliMepsl), MepHble mpodupku (Ha 10-20 mu) u
MepHbIe KoJobl (25, 50, 100 u 200 mur), BoasHas OaHs (WJIM TEPMOCTAT), CTCKJISTHHBIC TMaJOYKH;
KoHuyeckue Kososl uist TutpoBanus (50 u 100 mu1); MHAMKATOPHBIE MOJIOCKU JUIs onpeaeneHus pH
U CTaHJapTHas UHIUMKAaTOpHAs IIKaja; YHUBEpCaIbHbIH UHAUKATODP; nuneTku Ha 1, 10, 50 mu (nm
no3zatopsl Ha 1, 5 u 10 M), GIOpeTKH Ui TUTPOBAaHUS, MeTUIIMHCKUE mmpuibl Ha 100-150 mo,
nabopaTopHbIe W/WIHM aHATUTUYEeCKHe Bechl, pH-MeTphl, cymunbHbIN mKad, u Ap. 1abopatopHoe
o0opynoBaHue.

3.2. npopmanuoHHoe ofecneyeHne peaan3anuy nporpaMmbl
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B. B. EropoB. — Cankrt-IlerepOypr : JIanp,2022. —192c.
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4. KOHTpOJ’[L H OII€CHKA PE3YyJIbTATOB OCBOCHUA 06me06pa30BaTeJ’le0ﬁ JAUCHHUIIIMHBI

KoHTposb 1 olleHKa pe3yabTaToB 00y4YEHUs OCYLIECTBISETCS MPENoiaBaTesieM B IpoLecce
IPOBEICHUS NPAKTUYECKUX 3aHATHMH M Ja0OpaTOpHBIX pabOT, TECTHUPOBAHHUA, a TaKXKe
BBIIOJIHEHUST ~ OOyYalOIMMUCS ~ WHIMBUAYAJIbHBIX  3aJaHUi, IPOEKTOB, HCCIEIOBAHUH.
Pesynabrarel 0OyueHUs ONpeAensioT, 4YTO oOydaromuecs JODKHBI 3HATh, IOHUMAaTh U
JIEMOHCTPHUPOBATH MO 3aBEPIICHUN U3YUYECHUS JUCIIUIINHBL.

Jis popMupoBaHUs, KOHTPOJISL M OLIEHKU PE3yIbTaTOB OCBOCHMS y4eOHOW IUCIMITIIMHbI
UCIOJIb3YEeTCs CUCTEMa OLIEHOYHBIX MEPOIPUATUH, MPEACTaBIAONas COO0OH KOMIUIEKC YUeOHbIX
MEpONPUATHHA, COIJIACOBAaHHBIX C pe3yJbTaTaMu O0Yy4YeHHs M C(HOPMYIUPOBAHHBIX C Yy4ETOM
OI'OC COO (mpeamernsbie pe3yabraThl o qucuuiuinae) 1 @I'OC CIIO.

Moayas / Paznen
Ne / Tema PesynbTaT 00yuenus OueHo4yHbIe MEPONIPUATHS OK

| |OcHoBHO# MOTYJIb

1 |Pa3gex 1. ®opmyaupoBaTh 6a30BbIE
OcHOBBI MOHSATHS U 3aKOHbI XHMHH
CTPOeHus
BellecTBa

1.1 |Crpoenue aromoB |CocraBnsate xumuueckue  |1. Tect «Ctpoenue atomoB OK 01

XUMHAYECKUX (bopMyIIBl COeTMHEHUH B XUMHYECKHUX DJIEMEHTOB H
AIIEMEHTOB H COOTBETCTBHUH CO CTETMICHBIO |TIPUPOAA XUMUIECKOH CBSI3H».
npupoja OKHCIICHUSI XMMUYECKUX 2. 3a7auM Ha COCTaBIICHUE
XUMHUYECKOH 9JIEMEHTOB, UCXOIS U3 XUMUYECKUX (opMyIT
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX COCIMHEHUHN

ANEKTPOOTPHUIATETLHOCTH  |(OKCUAOB, CYIb(HUIOB,
TUAPUJIOB U T.I.).
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1.2 |TTepuoanueckuii | XapakTepnu3oparb [IpakTuko-opuentupoBanueie |OK 01
3aKOH M TaOJIMIA |XUMHYECKHUE DIIEMEHTEI B TEOPETUUYECKUE 3aJaHUs HA OK 02
JI.1. MenneneeBa |COOTBETCTBUU C UX XapaKTEePU3aLUI0 XUMUUECKUX

MIOJIO’KEHHUEM B AJIeMEHTOB: «MeTammuyeckue /
MEPUOJNYECKON CUCTEME  |HEMETaUIMYECKHE CBOMCTBA,
XUMHUYECKUX HJIEMEHTOB AIEKTPOOTPHUIIATEIILHOCTD U
J.. Menneneena CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
MOJI0’KEHUEM B IIEPUOIUUECKON
CHUCTEME XUMUYECKUX
anemenToB .M. MengeneeBay.
2 |Paznmen 2. CocraBisats ypaBHeHus u | KonrposbHasi padora
XumMuueckue cXeMbl XHMHUY€CKHX «CTpoeHue BemecTsa u
peakuuu peaxkumii XUMHUYeCKHe peakium»

2.1 |Tumst CocTaBisiTh peakiuu 1. 3agaun Ha cocTaBIIEHUE OK 01
XUMUYECKUX COCIMHEHMUS, PA3JIOKEHUS, |YpaBHEHUM pEaKIIHii:
peakiuit oOMeHa, 3aMelIeHHUS, — COCIMHECHMUS, 3aMEIIECHUS,

OKHUCJIUTEITHHO-
BOCCTaHOBUTEJIHHBIE
peaKkuuu U peakiuu
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
TUIPOKCOKOMITIIEKCOB
QITIOMUHHUS U IUHKA) C
y4acTHEM HEOPTraHUIECKUX
BEIIIECTB

pa3ioxeHusi, 0OMEeHa U peaKIuii
C y4acTHEeM KOMIUICKCHBIX
coelMHEeHUN (Ha mpuMmepe
THJIPOKCOKOMITJIEKCOB
TIOMHUHHUSI U [TUHKA);

— OKHUCIIUTEIHHO-
BOCCTAHOBHUTEIIBHBIX PEAKITUH C
UCTIOJI30BaHUEM METOa
AJIEKTPOHHOTO OanaHca;

— C y4acTheM KOMIUICKCHBIX
coeMHEeHUN (Ha mpuMepe
THJIPOKCOKOMITJIEKCOB IIMHKA U
ATFOMUHUSA).

2. 3agauM Ha pacyeT
KOJTMYECTBEHHBIX
XapaKTEPUCTUK TPOAYKTA
PEaKIMK COCIMHEHUS; MaCCOBOM
WK 00BEMHOM JTOJIM BBIXO/1a
MIPOJYKTA PEAKITUU COCAMHCHHUS
OT TEOPETUYECKH BO3MOXKHOTO;
00BEMHBIX OTHOIIIEHUH Ta30B;
KOJTHMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BEIIICCTB U MTPOTYKTOB PEaKIINU;
Macchl (00beM, KOJIMYECTBO
BElIEeCTBa) MPOJYKTa peaKkluy,
€CITH OJTHO M3 BEIECTB J]aHO B
BUJIE PACTBOpA C OMpeIeICHHON
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MAaCCOBOM J0JIeil paCTBOPEHHOTO
BElIEeCTBA.

2.2 |DOnektponutrdeck |COCTaBIsATh YpaBHEHUS 1. 3amanus Ha cocTaBlieHUE OK 01
asi AMccoLMalys U | XUMHUYECKUX PEAKLINU MOJICKYJISIPHBIX U HOHHBIX
MOHHBIN 0OMEH HOHHOTO OOMEHa ¢ peaKkuuii ¢ y4aCTUEM OKCHUJIOB,
y4acTHEM HEOPraHUYEeCKUX |KHCIIOT, OCHOBAHUMN U COJIEH,
BEIIECTB MOHHBIX pEaKUui TUIPOIN3a
coJiel, yCTaHOBJICHUE
M3MEHEHUS KUCJIOTHOCTH CPEJIBI.
2. JlabopaTopHas pabora
«Peakiuu rugponuzay.
3 |Pa3gen 3. HccnenoBatsb crpoenue u |KonrposabHas padora
Crpoenne n CBOliCTBa «CBOliCTBa HEOPraHMYECKUX
CBOIICTBA HEOPraHW4YeCKHUX BelleCTB |BelecTB
HEOPraHu4ecKHuX
BellecTB
3.1 |Knmaccudukanus, |Kmaccudumuponars 1. Tect «Homenknatypa u OK 01

HOMEHKJIaTypa
CTpoeHue
HEOPTraHUYECKUX
BEIIECTB

HEOPraHU4eCKUE BEIECTBA
B COOTBETCTBHUU C UX
CTPOCHUEM

Ha3BaHUE HEOPTAaHUIECKUX
BEIIECTB UCXO/IS U3 HX
XUMHYECKON (OPMYJITBI HITH
COCTaBIICHHE XUMUYECKOU
bopMyIIbl UCXO/I U3 HAa3BAHUS
BEIIECTBA 10 MEKyHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aj1a4um Ha pacyeT MacCOBOM
J10J1i (MacChl) XUMHUYECKOTO
aIIeMEeHTa (COeIMHEHNs) B
MoOJIeKyJIe (CMecH).

3. [IpakTrueckue 3agaHus Mo
KIlaccu(pUKaluy, HOMEHKIIAType
U XUMHYECKUM (opMyTiaM
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. [lpakTuyeckue 3a/1aHus Ha
OnpeaeIeHue XUMHYECKON
aAKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BUIa XUMHUECKOH
CBSI3M U TUTIA KPUCTATUIMYECKOU
pELIEeTKH.
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3.2 |®wusuko- VYcranaBnuBaTh 1. Tect «OcobenHocTH OK 01
XUMHUYECKHE 3aBUCUMOCTH (PU3HKO- XUMHYECKHX CBOMCTB okcuaoB, |OK 02
CBOMCTBa XUMHYECKHUX CBOHCTB KHCJIOT, OCHOBAHMIA,

HEOPraHUYECKUX |HEOPraHMYeCKHX BEHIeCTB |aM(OTEPHBIX TUAPOKCUIOB U

BEILIECTB OT CTPOCHUSI aTOMOB U coJiei».

MOJIEKYJI, @ TAK)KE TUIIa 2. 3aj1aHus Ha COCTaBJICHUE
KPUCTAJUIMYECKOM PEIETKH |yPaBHEHUM XUMHUYECKUX

peakuuil C y4aCTHEM NPOCTHIX U
CJIO’KHBIX HEOPTaHUYECKHUX
BEILECTB: OKCHJIOB METAJJIOB,
HEMETAJJIOB U aM(OTEpHBIX
3JIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAHUM U
amM(pOTEepHBIX THIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA
U CIIOCOOBI MOTYYEHHUS.
3. [IpakTHKO-OpHUEHTHPOBAHHBIE
TEOPETHUECKHUE 3aJaHus Ha
CBOICTBA U MOJIYYEHUE
HEOPraHUYECKHUX BEIECTB.
4. JTaboparopnas paboTa
«CBOICTBa METAJUIOB U
HEMETAJLIOBY.

3.3 |[IpousBoxacTBO O6ocHoBbIBaTh 3HaueHue U |lIpakTuko-opuentupoBannsie  |OK 01
HEOPraHWYeCKUX |IPUMEHEHUE 3a7laHus 110 COCTaBJICHUIO OK 02
BEILIECTB. HEOPraHUYECKHUX BEIIECTB B [ XUMUYECKUX PEAKIUH C K 1.3
3HaueHue u OBITOBOM U Y4aCTHEM HEOPTaHMYECKUX
MIPUMEHEHUE B MIPOU3BOICTBEHHOMN BEIIIECTB, UCIIOJIH3YEMBIX ISl UX
OBITY ¥ Ha NeSATETLHOCTH YEJIOBEKA UX |UACHTU(DUKAIIIN 1
IIPOU3BOJICTBE (U3UKO-XUMUYECKUMHU IIPOMBIIIJIEHHBIX CITIOCOOOB

CBOMCTBaMH MOJyYEHUSI.

4 |Pa3nen 4. HccnenoBars ctpoenue u |KonrposabHas pabora
CtpoeHue u cBoiicTBa opranunyeckux |«CTpoeHme u CBOWCTBA
cBoiicTBa BelllecTB OPraHMYeCcKUX BelecTB»
OPraHMYecKux
BeleCTB

4.1 |Knaccuduxkanus, |Kmaccupunuposars 1. 3aganus Ha cocTaBiieHUE OK 01
CTpPOEHHUE U OpraHMYECKHE BEIIECTBA B |HA3BaHUI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COEIMHEHUH TTO TPUBUAIIBHOM
OpTraHUYECKUX CTPOCHHEM WJTU MEXTYyHApPOTHON
BEIIIESCTB CUCTEMATUYECKOU

HOMEHKJIaType.

2. 3aIlaHI/IH Ha COCTAaBJICHUC
MMOJIHBIX U COKPAIICHHBIX

CTPYKTYPHBIX (OpPMYIT

OpraHWYECKUX BEIECTB
OTJENBHBIX KJIACCOB.
3. 3amauu Ha ONpeEIeHUE
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npocreiei GopmyIibr
OPraHUYEeCKOU MOJIEKYJIbI,
MCXO/ISl U3 DJIEMEHTHOI'O COCTaBa

(8 %).

4.2

CBoiicTBa
OpraHUYECKUX
COCTMHEHUN

VcranaBauBarth
3aBUCUMOCTH (PH3UKO-
XUMHUYECKNX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHHUS MOJIEKYJI

1. 3apanus Ha cocTaBiieHue
YPAaBHEHUN XUMUYECKUX
peakuuii ¢ yqacTuem
OpraHNYEeCKHUX BEIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOEHHUSL.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMHYECKUX
peakuuii, WITIOCTPUPYIOIIUX
XMMHYECKHE CBOMCTBA C YUYETOM
MEXaHU3MOB IPOTEKAHUS
JTAHHBIX pEaKIHi U
TEeHETUYECKOU CBA3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacuerHsble 3a1aun 1o
YPAaBHEHUSAM PEaKIUM C
Y4aCTHEM OPTaHUYECKUX
BEILECTB.

4. JTaboparopnas paboTa
«Ilony4yenue sTuieHa u
W3YyYECHHUE €r0 CBOMCTBY.

OK 01
OK 02

4.3

Oprannueckue
BEILECTBA B
KU3ZHEAEATEIBHOC
THU YEJIOBEKa.
IIpousBoacTeo u
IIPUMEHEHHE
OpraHUYECKHUX
BEILIECTB B
MIPOMBIIIIIEHHOCTH

OO00CHOBEIBaTh 3HAYCHUE U
MIPUMEHEHHE OPTraHNYeCKUX
BEIIIECTB B OBLITOBOM U
MIPOU3BOJICTBEHHOU
JIeATEIIbHOCTH YEJIOBEKa NX
(bU3UKO-XUMUYECKUMHU
CBOMCTBaMH

[IpakTUKO-OpUEHTUPOBAHHBIC
3aJIaHUs 110 COCTABJIEHUIO
XUMHUYECKUX PEAKIUH C
Y4aCTHEM OPTaHUYECKUX
BEILECTB, UCIIOJIB3YEMBIX JUISl UX
uaeHTU(UKAIIMN B OBITY U
MIPOMBIIIIICHHOCTH.

OK 01
OK 02
I1K 4.2

Pazgen S.
Knnernueckue n
TePpMOAHUHAMMYEC
KHe
3aKOHOMEPHOCTH
NPoTeKAHUS
XUMHNYECCKUX
peakuuii

Hccaenosars paBHOBecHE
U CKOPOCTh XUMHYECKHX
peakuui

KonTpoJsbnas paGora
«CKopocTh XUMHYECKOH
PeaKI U U XHMHYeCKoe
PaBHOBecCHe)
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5.1 |Kunernueckue UccnenoBath BausiHuE 1. JlaboparopHast paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHILICHTpAIuu BBIOOD: OK 02
MIPOTEKAHUS pearupymomux BemecTB 1 |— «OnpeaeneHue 3aBUCUMOCTH
XUMHYECKHUX TEMIEPATypPbl HA CKOPOCTh |CKOPOCTU PEAKIIMU OT
peakuuin XUMHUYECKUX PEAKLUN KOHIIEHTPaLUH pearupyrommnx

BEIIECTBY;

— «OrmpeneneHue 3aBUCUMOCTH
CKOPOCTH pEaKlUu OT
TEMIEPATYPhI».

2. IIpakTUKO-OpUEHTUPOBAHHbIE
TEOPETUYECKHE 3a/1aHus Ha
aHanm3 (paKTOpPOB, BIUSIONIUX
Ha U3MEHEHHUE CKOPOCTU
XUMHUYECKOHN peakiiuu.

5.2 |Tepmonunamuuec |HMccnenoBaTh BIUsSHUC 1. 3amaum Ha pacueTsl TemoBbix |OK 01
KHe M3MEHEHHsI KOHIIGHTpauuu |3¢¢exToB xumudeckux peaxiuii |OK 02
3aKOHOMEPHOCTH |BELLECTB, PEAKLIUU CPEJIbl U |U OIPEJEICHUE TUIIAa peaKLun
MIPOTEKAHUS TEeMIEpaTypbl Ha cCMelIeHue | (1o TerIoBoMy 3G dEKTy: IK30-
XUMHYECKHUX XMMHYECKOTO PABHOBECUS  |M SHIOTEPMHUUECKHE).
peaxiui. 2. [TpakTHKO-OpUEHTHPOBAHHBIE
PaBHoBecue 3aJlaHUs Ha IPUMEHEHHE
XAMUYECKHAX npuninuna Jlelllatense pis
peakuuit HAXO0X/ICHUS HaIlpaBJICHUS

CMEIIIEHUS PaBHOBECHUSI
XUMHUYECKON PEAKIMHU U aHAJIN3
(GakToOpOB, BIMSIOMIMX Ha
CMEILIEHNE XUMHUYECKOTO
paBHOBECHS.
3. JlaboparopHas paboTa
«V3yueHue BIUSHUS Pa3IUYHBIX
(akTOpOB Ha CMEIEHUE
XMMHUYECKOTO PABHOBECHUS.
6 |Pa3zmen 6. HccaenoBars nucnepcusie | KonrpoabHasi padora mo reme
JucnepcHbie CHCTEMBI «/IucnepcHble cucTeMbD)
CHCTEMBI

6.1 | ducniepcHbie Pasnuuare nctuHHBIE 1. 3agauu Ha NIPUTOTOBJIEHNE OK 01
CUCTEMBI U PacTBOPBIL, KOJUIOUIHBIE pPacTBOPOB. OK 02
(hakTophI KX pacTBOpPHI U 2. [Ipaktuko-opueHtupoBanusbie [[1K 5.2

YCTOMYUBOCTH

rpy0OIUCTIEPCHBIE CUCTEMBI
Ha OCHOBE XUMHUUYECKOTO
JKCIIEPUMEHTA

pacyeTHbIE 3ajaHus Ha
JIACTIEPCHBIE CUCTEMBI,
UCIIOJNIb3YEMbIE B OBITOBOM U
MPOU3BOJACTBEHHOMN
JIeATEIbHOCTH YEJIOBEKA.
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6.2 |HccnenoBanue HccnenoBath pusmko- JlaGoparopHas pabota (Ha OK 01
CBOICTB XUMHUYECKHUE CBOWCTBA BBIOOD):
JUCTIEPCHBIX Pa3IUYHbBIX BUJIOB — IlpuroroBieHue pacTBOPOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HUccnenoBanue nucnepcHbIX
CUCTEM.
7 |Pa3men 7. HccaenoBaTh CBOMCTBA
KauecTBeHHbIE |OpraHMYecKHX U
peakuuu HEOPraHW4eCKHUX BellecTB
o0HapYy:KeHUs! € HCN0JIb30BaAHUEM
OpPraHNMYecKuX  |KauyeCTBEHHBIX peaKIuii
HEOPraHu4ecKux
BellecTB
7.1 |O6HapyxeHuE UccnenoBath 1. JlabopartopHas pabdora (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIC PEaKIUU BBIOOD):
KaTUOHOB U HEOPraHMYECKUX BEIIECTB |— AHAIUTUYECKHE PEaKIIuu
AHHOHOB kaTuoHOB [-VI rpym;
— AHaTUTUYECKUE PEAKIINH
AHUOHOB.
2. IlpakTyeckue 3a1anus Ha
COCTaBJICHUE YPAaBHEHUM
peaxiuii oOOHapyKEHUS
katuoHoB [-V| rpynm u
aHMOHOB, B T.4Y. B MOJIEKYJISIPHOU
1 MOHHOM popmax.
7.2 |O6HapyxeHHUE UccnenoBath 1. JTabopaTtopHnast pabota (Ha OK 01
OpPraHUYECKUX KaueCTBEHHbBIE PEAKIIHH BBIOOD):
BEIIECTB OpPraHMYECKUX COEANHEHN |— KadecTBeHHBbIE peakiuu Ha
OTJIENBbHBIX OTJICITBHBIX KJIACCOB OTJIeTbHBIE KIIaCChI
KJIACCOB C OpraHUYECKHUX BEIIECTB;
HACTIOJIb30BAHUEM — KauecTBeHHbII aHaIU3
KaueCTBEHHBIX OpraHUYEeCKUX COCAUHEHHUH 110
peakuit (YHKITMOHATLHBIM TPYIITIaM.
2. llpakTrdeckue 3a1aHus Ha
COCTaBIICHUE Ka4eCTBEHHBIX
peaxiuii oOOHapyKEHUS
OpraHUYECKUX COEAMHEHUII.
Il |IIpuknagHoii Moayab
8 |(Pa3men 8. OuenuBaTth NocjaeACTBUA |3ammra Keiica (¢ yueToM

Xumus B ObITY H
NPOU3BOJACTBEHH
0i1 1eITeIbHOCTH
yeJioBeKa

OLITOBOM U
NMPOU3BOACTBECHHOM
JeSITEIbHOCTH Y€JI0BEKA C
NO3MIMI AKOJIOTNYeCKOM
0e30macHOCTH

Oynyuei npogecCuOHAIBLHOM
AeSITeIbHOCTH)
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Xumus B ObITY U
IIPOM3BOCTBEHHO
U IeITeNbHOCTH
YeJI0BeKa

O11eHUBATh MTOCICACTBUS
OBITOBOM U
MPOU3BOACTBEHHOMN
JIESITENILHOCTH YEI0BEKA C
MO3UITAHN DKOJIOTHUECKOM
0e30IMacHOCTH

Keiic (c yuerom Oymymieit
npo¢eCCHOHATBHON
JIeATEITLHOCTH)
Bo3moxxHbBIe TeMBI KEHCOB:
1. Iloremrenue KiimMaTa v
BBICBOOOXK/IEHHE Ta30BBIX
THJIPATOB CO JTHA OKEaHa.

2. Bynymue marepuansl s
aBHa-, MallIMHO- U
IprUOOPOCTPOECHHUSL.

3. HoBrle maTepuansl asis
COJIHEUHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
PaCTHTEIBHBIX TPEIapaToB.

OK 01
OK 02
OK 04
OK 07
IK 1.3
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