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1. O6masn xapakTepucTHKa pagoueii NPorpaMMbI 0011e00Pa30BATENbLHOI JHCHHILIHHBI
«XuMHA»

1.1. Mecto AU CHUILINHBI B CTPYKTYype OCHOBHOI npogeccCHOHATbLHOU
o0pa3oBaTe/IbHON NPOrPaMMBbl

OOmeoOpa3zoBarenbHass AUCHUIUIMHA «XUMUS»  SBISIETCS  00s3aTENBbHOM  YacThIO
0011e00pa3oBaTenpLHOrO MUKIIA 00pa3oBarenbHOM mporpamMmmel B cooTBeTcTBrr ¢ @I'OC CIIO 1o
npodeccun: 23.01.09 Mawunucm 1okomomusa (Ha daze 0CHOBHO20 00uLe20 00pa306anus).

TpynoeMKOCTh JUCHUIUIMHBI «XUMUS» COCTaBISieT 72 4aca, M3 KOTOPBHIX 64 YacoB—
0azoBbIii Moaynb (7 paszgenoB), 6 uwacoB— mpukiIagHOW MoAynab (1 pasmen), BKIIOYAOIIHIA
MPAKTUKO-OPHEHTHPOBAHHOE COJEp)KaHUe, YCHIMBAIOIIEE NPOQPHIBHYIO COCTABISIONIYIO 10
npodeccun, 2 yaca - TuppepeHIIIPOBAHHBINA 3a4ET.

[lpuknangHoit Monaynp BKIOYaeT oauH pasgen. Pasgen 8 «Xumus B ObITy U
MIPOU3BOJICTBEHHOH NIEATETFHOCTH YEJIOBEKA» pealn3yeTcsi Ha MaTepualie KeicoB, CBSI3aHHBIX C
DKOJIOTUYECKOW OE€30MacCHOCThI0O M OIEHKOW TMOCJIEACTBUN OBITOBOM W TIPOU3BOJICTBEHHOU
NesITeNbHOCTH Oyayiei mpodecCHOHaTbHON AesITENbHOCTH 00y4atoIuXCsl.




1 .2. He.]'ll/l U INIAHUPYEMBIE PE3YJbTAThI OCBOCHUS JUCHUIIJIUHDbI

1.2.1 Ilenu m 3aAa4 JUCHUTLIHHBI

DOpMUPOBAHHE Y CTYJICHTOB XUMHUYECKOW COCTABIIAIONIEH €CTECTBEHHOHAYYHOW KapTUHBI
MHUpa KaK OCHOBBI MPHUHATHS PELIICHUA B KU3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYalLUSX,
OTBETCTBEHHOI'O TIOBEJCHHUSI B IPUPOJJHON Cpelie.

3agauyu AMCHUILINHBI:

1) cdopmupoBaTh NoHMMaHHE 3aKOHOMEPHOCTEH TIPOTEKAHUS XMMUYECKHX MPOLECCOB U
SBJICHUN B OKpYXKAIOIIEH cpele, LEeJIOCTHOM HaydHOM KapTHUHBI MHpA, B3aUMOCBS3H H
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pasBUTH yMeHHs TPOBOJUTH PACUETHI MO XUMHYECKHM (DOPMYIaM M ypaBHEHHAM
XMUMHMUYECKUX peakluii, IUIaHUpOBaTh U HHTEPIPETHPOBATH PE3YIbTaThl XUMHUYECKHX
9KCIEPUMEHTOB,

3) cdopMHpOBaTH  HABEIKM  TIPOBEIEHMS  XHMHYECKMX  OKCIEPHMEHTATBHBIX
WCCIEOBAaHUN C COONIOZICHWEM TIpaBWJ OE30MacHOTO OOpaIleHHus C BEHIECTBAMU H
1abopaTopHBIM 000PYI0OBAHUEM;

4) pa3sBuTh yMEHHS aHANIM3UPOBATh, OLIEHMBATh, NPOBEPATh HA JOCTOBEPHOCTH U
000011aTh HTHPOPMAITIIO XUMUYECKOTO XapaKTepa U3 Pa3IMyHbIX HICTOYHHUKOB;

5) chopMupoBaTE yMEHHS NpPOTHO3MPOBATH MOCIEACTBUS CBOCH JEATETLHOCTH W
XUMUYECKUX NPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX ITPOLIECCOB;

6) chopmupoBaTh NOHMMaHHE 3HAYMMOCTHM JOCTH/KEHMH XHMHYECKOH Haykd u
TEXHOJIOTUH JIJIsl Pa3BUTHS COLIMAILHON M TIPOU3BOJICTBEHHOM cep.

1.2.2 Tlnanupyemble pe3yJabTaThbl 0CBOeHHs 0011e00pa30BaTeIbHOM TUCIUIIJIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
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Pa3IMYHbIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTh K TpPYAYy, OCO3HaHWE IIEHHOCTH MacCTEPCTBa,
TPYyI0JII001E;

- TOTOBHOCTH K aKTHBHOMU JCATEIHHOCTH TEXHOJIOTHYECKON U
COIMAIIPHOM HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,

CaMOCTOATEIIBHO TaKYyro

IJIaHUPOBATh u BBITIOJIHATH
NESITETbHOCTB;

-  HWHTEpPEC K pPa3Iu4HbIM cdepaMm TpodecCHOHATBHON
NeSITeNIbHOCTH,

OBnaneHue YHHUBepCAJbHBIMU
NMO3HABATEJIbHbIMH el CTBUAMM:

a) 0a30BbIe JIOTHYECKHE TeHCTBHUA .

- caMOoCTOSITeNIbHO (OpPMYIUPOBATh U AKTyaJIU3UPOBATh

yueOHbIMU

po0sieMy, paccMaTpUBaTh €¢ BCECTOPOHHE;

- YCTaHABJIUBATh CYIICCTBCHHBIA IPU3HAK WM OCHOBAHHS
JUTsI CpaBHEHUS, KJIacCU(pUKAITUU U 0000IICHHS;

- ONpENeNATh LEIU JCATCIbHOCTH, 3aJaBaTh MapamMeTpbl U
KPUTEPHUHU UX JTOCTHKCHUS;
3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCUTh KOPPEKTHBBI B
COOTBETCTBUE  PE3yJbTATOB
MOCIEACTBUN NeITEALHOCTH;

- BBIABJIATH IMPOTHUBOPCUYHA B

ACATCIIbHOCTb, OIICHHUBATH
OCIIAM, OLICHUBATb pUCKH

- BIIAQJICTh CHUCTEMON XMMMUYECKHX 3HAHHM, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAIONIUE TOHATUS (XUMHUYECKUN DIIEMEHT, aToM,
3IIEKTPOHHAst 000JI0YKa aToma, s-, P-, d-3JEKTPOHHBIE OpOUTAITH
aTOMOB, BAJICHTHOCTb,

WOH, MOJIEKYIIa,

ANEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCJICHUS, XUMHYECKas
CBsI3b, MOJIb, MOJISIPHAsE Macca, MOJIAPHBI 00BEM, YrIepOIHBII
GbyHKIIMOHANBHAS ~ TPYIINA,

W30MEpbI, TOMOJIOTHYECKHI psii, TOMOJIOTH, YTJIEBOJOPOIHI,

CKeJIeT, paauKall, HW30MEpHs,
KUCJIOPOA- W a30TCOJACpIKANIUEC COCITUHECHUS, OWOJIOTHYECKU
aKTHBHBIC BemiecTBa (YIJIEBOABI, KHUPBI, OCIKH), MOHOMED,
NOJIMMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIC
COCIMHCHUS, KPUCTAJUTMYECKas pPElIeTKa, THIBI XUMHYECKHX
peakuuii  (OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC,

SHIOTEPMHUYCCKUE, PEaKIUH HOHHOTO OOMeHa),
AJIEKTPOJIHTHI, HEBJICKTPOJIUTHI, AIIEKTPOJIUTUYECKAS
JICCOTIHAIINS, BOCCTAHOBUTEIIb,  CKOPOCTb

XUMHYCSCKOM p€akuu, XHMHYCCKOC paBHOBeCI/IC), TCOPHUU H

9K30- |
pacTtBop,

OKHUCIUTCIIb,

3aKOHBI (TEOPHs] XUMHUYECKOTO CTPOSHHUS OPTaHUYECKHUX BEIECTB
A.M. byrtnepoBa, Teopusi >IEKTPOIUTHUECKON AUCCOIUAINH,
nepuoanueckuii 3akoH J[.M. MeHnneneeBa, 3aKOH COXpaHCHHS
Macchl), CHMBOJIMYECKHI
dakToNornuecKre CBEJICHHs O CBOMCTBAX, COCTaBe, MOIYYCHUU U
0e30MacHOM HCIOJb30BAHUN BAKHEHIIMX HEOPTraHWYECKHX U
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOUN AESITETbHOCTH
YeJIOBEKa;

- YMETh BBISIBJISITh XapaKTEepHbIC MPU3HAKU U B3aUMOCBSI3b

3aKOHOMCEPHOCTH, A3bIK XHMMMH,




- pa3BUBaTh  KPEATHUBHOE  MBIIUICHWE TPU  PEUICHUU
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIEN0BaTENbCKUE € CTBHS:

- BIAJCTh  HaBBIKAMH  y4e€OHO-HCCIIEIOBATEILCKOU U
MIPOEKTHOM JAESITEIIbHOCTH, HABBIKAMH pa3penieHus mpoouem;

- BBISIBIIATH MPUYUHHO-CIICACTBEHHBIE CBSI3U "
aKTyaJIM3UpOBATh 3aJady, BBIJABUTATH THUIIOTE3y €€ PEIICHHS,
apryMeHTbl IS

YTBEPKACHMM, 3a1aBaTh [TapaMeTpbl U KPUTEPUN PELICHHUS;

HaXOJIUTh JI0Ka3aTesIbcTBA  CBOMX
- QHAJIM3UPOBATh TMOJYYCHHBIE B XOJE PEIICHHS 3aIadu
pe3ynbTaThl, KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHUSIX;

- YMETh
MPaKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- yMeTb MHTErpUpOBaTh 3HAHUA M3 PA3HBIX MPEIMETHBIX

obnacreii;

MEPEHOCHUTDH 3HaHUA B IMMO3HABATCIIbHYIO n

= BbIZIBUI'aTb HOBBIC HJACH, IMpc€ajaratb OpPUIHHAJIIBHBIC

IIOoAXO0dbl U PCIICHUSA,;
- CIIOCOOHOCTH UX MCIOJIL30BAaHMS B I03HABATEIHLHOM
n COI_[I/IaJ'IBHOI\/'I IPAKTHUKE

HN3YUCHHBIX HOHSITI/IfI, MNPUMCHATH COOTBCTCTBYIOIIHC IIOHATUA
npru OIKUCaHUHU CTPOCHHUA U CBOMCTB HCOPraHMYCCKUX H
BCIICCTB BBISIBIIATD

OPraHUYeCKUX U HX [PEBPALLCHUN;

B3alMOCBI3b XUMHNYCCKHUX 3HAaHUH C IIOHATUAMHA nu
MNpEaACTAaBIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,

= YMCTb HCII0JIb30BaTh HAMMCHOBAHUA XUMHUUYCCKUX COGI[I/IHGHI/Iﬁ
MEKIYHAPOJHOTO COI03a TEOPETUYECKOW M MPUKIAJTHON XUMHH
N TPpHUBUAJIBHBIC Ha3BaHUMA BaXHEHUIITIX BCIIIECTB (STI/IJ'IGH,
aleTHJIEH, TIULEpUH, PeHo, popMalibIeTrn], YKCyCHask KUCIIOTa,
TJIMIUH, YrapHbl Ta3, YIJIEKUCIBIM ra3, aMMHaK, ranieHas

HU3BCCTh, HCETramcHass Hu3BECTb,

(hopMyIbl
BEIIIECTB, YPaBHEHUS XUMHYECKUX PEAKIHUi, OOBSICHATH HUX
CMBICI; TIOATBEP)KIaTh XapaKTepHble XHMHUYECKHE CBOICTBa
BEUIECTB COOTBETCTBYIOUIUMHU JKCIEPUMEHTAMU U 3alUCAMU
YpaBHEHUN XUMHUYECKUX PEaKIIHil;

- yMeTb YCTaHaBIMBATh MPUHAICKHOCTh  HMIYYECHHBIX
HEOPraHMYECKUX U OPraHMYECKHUX BELIECTB K OINpeAesCHHBIM
KJIaccaM U TpyIiaM COSAMHEHMM, XapaKTepU30BaTh UX COCTaB U
Ba)KHEHIIIME CBOMCTBA; OMPENENATh BUABI XUMHUYECKHX CBs3EH
(koBaJlIeHTHAsi, MOHHAasA, MeTa/In4yecKasi, BOJOPOJIHAS), THIIbI
KPUCTAJUTMUECKUX  PEIIETOK KJIaCCU(PHUIIPOBATH
XUMHYECKHUE PEaKIny;

- chopMupoBaTh MpEACTABICHUS: O MaTePUAIBHOM EIUHCTBE
MHpa, 3aKOHOMEPHOCTSX U NMO3HABAEMOCTH SIBIIEHUH MPUPOJIBI; O
MEeCT€ M 3HAUEHUU XUMHUU B CHUCTEME E€CTECTBEHHBIX HAYK U €€
poJM B OOECNEeYeHUU YCTOMUYMBOIO pa3BUTHUS YEIOBEYECTBA: B
peLIeHUH MPoOIeM 3KOJIOTMYECKOH, SHEPreTUUECKON U MHUILEBON
0€3011aCHOCTH, CO3JaHUU  HOBBIX
MaTepUaIoB, HOBBIX HCTOYHUKOB SHEPTUH, B 00ECIICUeHUN

MUThEBas coAa U JIPYrux),

COCTaBJIIATH HCOPraHNM4eCKUuXx MW  OPraHnuvdCCKUX

BCIICCTB,

B pPa3sBUTHU MCIUIVHBLI,




paloHaIbHOIO IPUPOIOTIOIb30BAHUS, B
(OpMUPOBAHUMMHUPOBO33PEHUS U OOIIEH KYIbTYyphl YeJOBeKa, a
TaK)K€ SKOJOTMYECKM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOI cpee;

- BJAJIETh CUCTEMOW XMMMUYECKUX 3HAHWH, KOTOpas BKJIHOYAET:
OCHOBOIIOJIATAlOIIME TOHATUS (JIOMOJHUTEIBHO K CHCTEME
HNOHATHM  0a30BOr0  ypoBHSI) - M30TOIBI, OCHOBHOE U
BO30YXJEHHOE COCTOSHUE aToMa, THOpHaM3alus AaTOMHBIX
opOuranei, XHMMqGCKgﬂ cea3b (" " m "", KpaTHBIE CBSI3H),
MOJISIpHAasl KOHIIEHTpalus, CTPYKTypHas ¢GopmMmyna, HU30MepHUs
(cTpykTypHasi, reoMerpuueckas (LUC-TPaHC-U30MEPHs), THUIIBI
XMUMHUYECKUX peaklHuil (roMo- M reTeporeHHble, oOpaTHUMble U
HeoOpaTUMBbIE), PacTBOPbl (UCTUHHBIE, TUCIEPCHBbIE CUCTEMBbI),
KPUCTAJUIOTUPAThI,  CTENEHb  JAUCCOLMAIMM,  BJIEKTPOJIU3,
KpEKHHT, PU(GOPMHHT); TEOPHUH W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHUE 3HAHMA, JIEKAIIME B OCHOBE IOHUMAHUs
OPUYMHHOCTHY W CHCTEMHOCTHM  XUMHYECKUX  SBJICHMH,
COBPEMEHHbIE IPEJCTABJIEHUSI O CTPOCHUWU BEIeCTBA Ha
aTOMHOM, MOJIEKYJSIPHOM U  HAaJMOJIEKYJISPHOM  YpPOBHSX;
OpPEJCTaBICHUs O  MEXaHU3Max  XMMMYECKUX  PEaKLMH,
TEPMOJAMHAMMUYECKMX M KHHETHYECKHUX 3aKOHOMEPHOCTSIX HX
OPOTEKaHMUs, O XUMHUYECKOM paBHOBECUH, JIUCIIEPCHBIX
cucreMax, (paKTOJIOrMYecKHe CBEIEHHs O CBOICTBaxX, COCTaBe,
HOJy4deHUH W Oe30MacCHOM  MCIIOJIb30BAaHMM  Ba)KHEHIIUX
HEOPraHMYeCKUX U OpraHMYecKUX BeIIeCTB B OBITY U
NPAaKTUYECKOM JeSITEeIbHOCTH 4YesoBeKa; OOIMMX Hay4HBIX
OpUHIUIAX  XMMHYECKOro  IMPOM3BOJACTBA (HA  mIpumepe
IIPOU3BOJICTBA  CEPHOM  KHMCIOTHI, aMMMaKa, METaHOJa,
nepepaboTku HedTH);




- yMeTb MNpPOBOJUTH pacyeTbl MO0 XUMHUYECKHM (OopMylIaM Hu
YPaBHEHUSAM  XMMMUYECKUX PEAaKIUl ¢  MCIOJIb30BaHUEM
¢u3znyecKuX BEIUYMH (Macchl, 00beMa ra3zoB, KOJIMYECTBA
BELIECTBA), XapaKTepU3yIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOWCTOPOHBI: pacueTsl 1o HAXO0XIECHUIO
XUMHAYECKOH (OpMYIBI BEIIECTBA; pacdyeThl Macchl (00bema,
KOJIMYECTBA BEILECTBA) MPOJAYKTa pEaKUuu, €CId OJHO U3
UCXOJHBIX BEIIECTB JAaHO B BUJAE pPacTBOpa C OINpeAeIeHHOU
MacCOBOM JI0JIEM paCTBOPEHHOTO BEIIECTBA HJIA JaHO B U30BITKE
(uMeeT mpuUMecH); pacueTbl MaccoBON WM OOBEMHON [10JIU
BBIXOJa TPOAYKTa pEaKIUU; pacueThl TEmIoBOro »sddexra
peaknuii, 00beMHBIX OTHOIIIEHUH Ta30B;

- YMETh BBISBJISATH XapaKTepHble MPU3HAKUM U B3aHMOCBS3b
U3YyUYCHHBIX IOHATHH, NPUMEHSTh COOTBETCTBYIOIIME IMOHSTHUSA
OpY ONMCAHUM CTPOEHUS M CBONCTB HEOPraHMYECKUX U
OPraHMYECKHX BELIECTB W UX MPEBpAllleHUH; BBISBIATH
B3aUMOCBSI3b ~ XMMHYECKMX  3HAHUH €  TOHATHSIMH U
IPEJCTAaBICHUAMU APYrUX MpPeAMETOB JUlsl 00Jjiee OCO3HAHHOIO
HOHUMAaHUs U OOBSICHEHUS CYLIHOCTH MaTEpUalIbHOIO €JUHCTBA
MHUpa; HUCIOJb30BATh CUCTEMHBbIE XHMHUYECKHE 3HaHMUA [UIs
OOBSICHEHUST W  NPOTHO3MPOBAHUS  SBJICHUH, HMMEIOLIUX
€CTECTBEHHOHAYYHYIO IPUPOJY;




- YMETb UCIOJIb30BaTh HAUMEHOBAHMSI XUMUYECKUX COEINHEHUN
MEKIYHAPOJHOTO CO03a TEOPETUYECKON U MPUKIAJIHOW XHUMUHU
U TPUBUAJIbHBIE HA3BAHUS BEIIECTB, OTHOCAIIUXCA K U3yYEHHBIM
KJIaCCaM OpPraHWYECKUX U HEOPraHWYECKUX COCAVHEHUM;
UCIIOJIb30BAaTh XMMHMUYECKYI0 CHUMBOJIMKY JUI  COCTaBJICHUS
dopMysl  HEOpPraHMYECKHUX  BELIECTB, MOJEKYISPHBIX U
CTPYKTYpPHBIX (pa3BEpHYTBIX, COKpAIIEHHbIX M CKEJIETHBIX)
dopMyn OpraHM4ecKMX BELIECTB; COCTaBIIATh ypaBHEHUS
XMMHUYECKUX  peakuil W  pacKpblBaTb MX  CYHIHOCTH:
OKHCIIUTEIbHO- BOCCTAHOBUTEJBHBIX PEAKIUN MOCPEACTBOM
COCTaBJIEHUSI 3JIEKTPOHHOrO OanaHca 3TUX peaklMil; peakuui
MOHHOTO OOMEHa TIIyTeéM COCTaBJ€HHS MX TMOJHBIX H
COKpAaIIeHHBIX HOHHBIXYPAaBHEHU; pEaKINi TUIPOJINA3A,
peaKiuii KOMILJIEKCOOOpa30BaHUS (Ha npumepe
THIPOKCOKOMITJIEKCOB LIMHKA M QJIIOMUHUSA); IOATBEPKAATh
XapaKTepHbIE XMMHYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIMMHU 3KCIIEPUMEHTAMHM U 3alACAMU YPaBHECHUU
XMMHYECKHUX PEaKIIM;
- YMeThb KJIacCU(pHUUUPOBATH HEOPraHMYECKUE U OpraHUYEecKHe
BEIIECTBA M XMMMUYECKHE PEAKIMH, CaAMOCTOSTEIbHO BbIOMpATH|
OCHOBaHMS M KpPUTEpUM M KIacCUPUKALMM HU3Y4aeMbIX|
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTb COCTaB M BaKHEHIINE
CBOMCTBA BEILIECTB, IPUHAUICIKALINX K OIIPEIECIICHHBIM KJIaccaM 1
rpymmnam coeMHeHuH (IpocThie BEIECTBA, OKCUIbI, THIPOKCH/IBL,
COJIM; YIJIEBOJOPOJBI, MPOCTbie 3(PUPBI, CHUPTHI, (EHOIBI,
QJIbJIETU/bI, KETOHBI, KapOOHOBBIE KHUCIIOTHI, CJIOKHBIE 3(UPBI,
JKUPBI, YIIIEBO/Ibl, AMUHbBI, aMUHOKUCIIOTHI, OCJIKH);
- INPUMEHSATH 3HAaHUS O COCTABE M CBOMCTBAX BEIIECTB IS
DKCIEPUMEHTAJIbHOW  IPOBEPKU  TUIIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH IPOTEKAHMsS XMUMHYECKHX PpEakUud U
[IPOTHO3UPOBAHUS BO3MOKHOCTEH UX OCYILECTBIICHMUS;
- YMETb INOATBEPXkJAaTh HAa KOHKPETHBIX INPUMEPAX XapakTep
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3aBUCUMOCTH  PEAKIMOHHOW  CHOCOOHOCTH  OpPraHHYECKUX
COCIMHEHUM OT KpPAaTHOCTM M THUINA KOBAJIEHTHOW CBS3H,
B3aMMHOTO BJIMSIHUSI aTOMOB W TPYII aTOMOB B MOJIEKyJaXx; a
TaKKe OT OCOOCHHOCTEW peau3aliil Pa3InYHbIX MEXaHHU3MOB
IIPOTEKAHUs PEaKLNH;

- YMETh XapakTepU30BaTh JSJIEKTPOHHOE CTPOEHHUE aTOMOB (B
OCHOBHOM M BO30YXJIEHHOM COCTOSIHUHM) U MOHOB XHUMHUYECKUX
anemeHToB 1 - 4 mepuonoB Ilepuoamueckoit cucremsr J[.U.
MeHnneneeBa W WX BaJEHTHBIE BO3MOHOCTH, HCIOIb3Ys
TOHATHS "'$», «P», «d-37IeKTPOHHBIC» OPOUTAIIH, SHEPTETUICCKUE
YpPOBHH; OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB
XUMUYECKAX DJEMEHTOB M 00pa3yeMbIX MMH COCIUHEHUU I10
MepUoaM U TPyIIaM.
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- BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3alIUTHI HHPOPMAIUH,
MH()OPMAIMOHHON OE30MMaCHOCTH JTUYHOCTH,

- yMETb  CaMOCTOATENbHO  IUIAHUPOBATh U NPOBOJUTH
XUMHYECKUH SKCIIEPUMEHT (II0JIyYEHHUE M H3yYEHHE CBOWCTB
HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB, KAYECTBEHHbIE
peakuuu YIJIEBOJIOPOOB pa3IUYHbIX KJIaCCOB u
KHCJIOPOJICOACPKAILIMX ~ OPraHMYECKUX  BEILECTB, PpELICHHUE
AKCIEPHUMEHTAIbHBIX 33/1a4 110 Paclo3HaBaHUI HEOPraHUYECKUX
Y OpraHMYEeCKUX BEIIECTB) ¢ COOIIOACHUEM MpaBUl 0€30I1aCHOTO
oOpallleHHs C BellecTBaMHU U JIabOpaTOpHBIM 000PYAOBAHUEM,
dbopMynupoBaTh LEIM  HUCCIEIOBAaHUS, IMPENOCTaBIsATh B
pasznu4Hoi popme pe3ynbTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U
OIICHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYIIECTBJISATH LIEJICHANTPABICHHBIM MOUCK XUMUYECKOMN
uH(GOpMAallMi B pa3IMYHbIX MCTOYHUKAX (HayyHas U ydeOHO-
Hay4Has JMTeparypa, CpelCTBa MaccOBOW HMH(POpPMALUHU, CETh
WHTepHeT u apyrue), KpUTHUECKH aHAJIM3MPOBATh XUMUYECKYIO
nHpopMmaruto, TIepepadaThiBaTh €€ W HCIOJb30BaTh B
COOTBETCTBUH C TIOCTABJICHHOM y4eOHOM 3a/1aueii;

- BJAJIeTh CUCTEMOW 3HAHUI O METOAaX HAay4yHOrO IMO3HAHMS
SBJICHUM NPUPOJIbI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax M
YMEHUSIMU NPUMEHATh 3TU 3HAHUSA HPU SKCIIEPUMEHTAIBHOM
UCCIICIOBAaHUM BEILECTB U i1 OOBSICHEHUS XUMUYECKHUX
SBJICHUM, HMEIOIIUX MECTO B HPUPOAE IPAKTHUYECKOU
JeSITebHOCTH

4eJI0BeKa U B MIOBCEIHEBHOM XKU3HH;
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OK 04. DddexrrBHO
B3aHUMO/ICIICTBOBATh
1 paboTaTh B
KOJUJICKTHUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOPAa3BUTHIO, CaAMOCTOSITEIBHOCTH

U CaMOOTPEIEIICHHUIO;
-OBJIAJICHUE HAaBBIKAMHU yUEOHO-UCCIIE0BATEIHCKOM,
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;
OBJagenue YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH
AeCTBUAMMU:
a) COBMeCTHAs JeATeTbHOCTD.

- YMETh IJIAHUPOBATH U BBINOJIHATH XUMUUYECKUM HKCIIEPUMEHT
(mpeBpallleHus] OPraHUYECKUX BEHIECTB IPU HArpeBaHUH,
MOJYYCHHE JTHJICHAa M M3YYEHHE €ro CBOMCTB, KA4eCTBEHHBIC
peakiuu Ha aIbJETUIbL, KpaxMall, YKCYCHYIO KHUCIOTY;
JIeHaTypauus OeJIKOB TIPU HarpeBaHWM, IIBETHHIE PEAKIUU
OCJIKOB; TPOBOJUTH PEAKIIMH HOHHOTO OOMEHa, OMpPEeysiTh
Cpeny BOJHBIX PaCTBOPOB, KAYECTBEHHBIE PEAKIIMK Ha CyibdaT-,
KapOOHAT- U XJIOPUJ-

AQHWOHBI, HAa KAaTHOH aMMOHHS, peIIaTh AKCIEPUMEHTAIbHBIC
3a/1a4M

- TIOHMMAaTh M HCIIOJH30BaTh MPEUMYIIECTBA KOMAHJIHOU U
WHJIMBHUIYATBHOW paOOTHI;

- IPUHUMATH LHeTn COBMECTHOM JIeITEILHOCTH,
OpraHW30BBIBATh M KOOPJAUHHPOBATH JCHCTBUS TIO €€
JOCTHMKEHHIO: COCTaBJISATh IUJIaH JEHCTBUM, paclpenesisiTh
pOJIH C YUETOM MHEHUH YYaCTHHKOB OOCYKIATh PE3yJbTaThI
COBMECTHOM pabOTHI;

- KOOPAWMHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHUAX
peanbpHOrO, BHPTYaJIbHOTO u KOMOWHHUPOBAaHHOTO
B3aHMOJIEHCTBU,

- OCYIIECTBJISITh MO3UTUBHOE CTPATETHYECKOE TOBEJICHHE B
pPa3NUYHBIX ~ CUTyalusX, MPOSBIATH  TBOPYECTBO U
BOOOpakeHUE, OBITh HHUITMATHBHBIM

OBiajeHHe YHMBEPCAJIbHBIMH PeryJJsiTUBHBIMH
AedcTBUSIMU: TIPUHSITHE ceOsl U APYTUX JIIOIeN:

- MPUHUMATh MOTUBBI I APTYMEHTHI IPYTUX JIOAeH MPpU
aHaJIN3€ PE3yJIbTATOB JIECATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYrUX JIOACH Ha OMIHUOKH;
- pa3BUBATh CIIOCOOHOCTH IOHUMATh MHUP C TIO3UIMH

JPYroro 4ejoBeKa;

nmo temam "Mertamiel" uw "Hemertamiel') B COOTBETCTBHUU C
npaBUjaMd TEXHMKH O€30MacHOCTH TpU  OOpaiieHuu ¢
BEIIECTBAMHU M JTA0OPATOPHBIM 00OPYIOBAaHUEM; MPEACTABISITH
pe3yapTaThl XMMHUYECKOIO SKCIIEpUMEHTa B (QopMe 3amucu
yYpaBHEHUW COOTBETCTBYIOIIMX pEaKiuid u (HOpMyIupoBaTh
BBIBO/Ibl HA OCHOBE 3THX PE3YJbTaTOB;

-yM€Th  CAMOCTOATENBHO  IUIAHWPOBATb U MPOBOAUTH
XUMHYECKUH  OKCIIEPUMEHT C  COOJIIOJCHHMEM  TPaBUII
Oe3omacHoro oOpailleHuss ¢ BeleCTBAaMU M JIaDOpaTOPHBIM
obopyznoBanueM,  (QOopMyIHpOBaTh  LIETH  HUCCIEJOBaHMUS,
MPEIOCTABIATh B PA3IUYHON (popMe pe3ynbTaThl SKCIIEPUMEHTA,
aQHAJIM3UPOBATH U OLICHUBATh UX JI0CTOBEPHOCTD;
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OK 07.
CopeilicTBoBaTh
COXpaHEHHIO
OKpYKarollen Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHHUH KJIMMAaTa,
MIPUHITATIBI
OEepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B

B o0JsacT 3K0/J10rHYECKOT0 BOCIUTAHMS

- C()OPMHUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYPhI, TOHUMAHUE
IIPOLIECCOB
COCTOSIHME MPUPOJHOM M COUMAIBHOW CpEllbl, OCO3HAHUE

BIIUSIHUS ~ COLMAIIBHO-DKOHOMHUYECKUX Ha
rJ100aBHOTO XapaKTepa KOJOTHUECKUX IpooieMm;

- IJJAHUPOBAHUE U OCYLIECTBICHUE ICHCTBUHN B OKPYKAIOIIECH
cpele Ha OCHOBE 3HAHUA ILEJNed YCTOMYMBOIO PpPAa3BUTHUSA
YeJI0BEYECTBa;

aKTUBHOE JICUCTBHI,
OKpYKarollen cpere;

- YMEHHUE MPOTHO3UPOBATh HEOIArONPUSATHBIE IKOJIOTUYECKUE

MOCIEACTBUA MNMPEANTIPUHNUMACMBIX ﬂeﬁCTBHﬁ, npeaoTBpallaTb

HCTIPpUATUC MPUHOCAIINX BpEa

- c(OpMHPOBAThH MPEACTABICHUSI: O XUMUYECKON COCTABIISIONIEH
€CTECTBEHHOHAayYHOM KapTHUHBI MHUpA, POJIM XUMHUU B MO3HAHUU
SIBIICHUW TIPUPOJBI, B (POPMHUPOBAHUHN MBINUICHUS H KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TPAMOTHOCTH, HEOOXOJUMOI
JUIS
000CHOBAaHHOTO OTHOLIEHHUSI K CBOEMY 3/10POBbIO U NPUPOIHOMN
cpene;

- yMeThb COOIIOAATh MpaBUiia KOJOTHYECKH II€JIECO00pa3HOTro

pPeIICHUA IMPAKTUYCCKUX 3aga4 n OKOJOTHYCCKH

IIOBCJCHUA B 6I>ITy n prnOBOI\/'I JACATCIIBHOCTH B ILCIAX
COXpPaHEHHUs CBOETO 3JI0POBbSI M OKPYXKAIOLEW IMPUPOJHOU
Cpenbl;
OpraHu3MBI

YUYUTBIBATH  OIIACHOCTH BOSHGI\/’ICTBI/HI Ha JKUBBIC

OMMPCACIICHHBIX BCIICCTB, IOHUMas CMBICJI

Ype3BbIYaHBIX ux; MTOKA3aTelsl MPEAEIbHON TOITyCTUMON
CHATYaIUAX KOHIICHTPAIWH;
- pacuIMpeHHE OMmbITa JEATEIIBHOCTH AKOJOTHYECKOU - yMETh TPOTHO3UPOBATH, AHAIM3UPOBATH W OICHUBATH C
HaNpaBJIEHHOCTH; [MO3UIAI IKOJOTHYECKON OE€30IMaCHOCTH IIOCIEACTBUSA OBITOBOM
- OBJIQJICHUE HAaBbIKAMH y4E€OHO-UCCIIEI0BATEIILCKOM, U TPOU3BOJCTBEHHOM [IEATEIIbHOCTH YEJIOBEKA, CBSI3aHHOU C
MPOEKTHOM U COIMAJIbHOM JIEATEIIbHOCTH; nepepabOTKON BEIIECTB; UCIIOIB30BATh MOJyYEeHHBIC 3HAHUS IS
NPUHATHAS TPaMOTHBIX PEIICHWH TMpoOjeM B  CHUTYyaIlusX,
CBSI3aHHBIX C XUMHUEH;
- yMETh OCO3HaBaTb OIIACHOCTb BO3JACHCTBUSA HA JKUBBIC
OpraHW3Mbl  ONPEACICHHBIX  BEIIECTB, TOHUMAs  CMBICH
MOKa3aTeNsl MpeAesIbHOM  JTOMYCTUMOW  KOHUEHTPALMH, U
MOSICHATH ~ HAa  MpUMEpax  CHOCOObl  yMEHBLIEHUS U
MPEAOTBPALLEHHS UX BPEAHOIO BO3JACHUCTBUS Ha
OPraHu3M 4YeJIOBEKA.
K 1.2 B yacT TPYAOBOr0 BOCIIMTAHMSA: - BJIaJIETh CUCTEMOU XUMHYECKUX 3HaHUHU
[Tpou3BOIUTE MOHTX,| - TOTOBHOCTh K TPyZAy, OCO3HaHHME LIEHHOCTH MAacTepCTBa, | (BBICOKOMOJCKYIISPHBIC COCIUHEHMS, KpUCTaTNYEeCKas
pasbopKy, COCMMHCHIC 1y nomobue; peleTKa, TUIBl XMMHYECKHX peakiuii  (OKHCIMTEIHHO-
¥ DETYIIMPOBKY HACTCH | o7 BHocTh K akTHBHOI JEATEIbHOCTH TEXHOJIOIMYECKON M | BOCCTAHOBUTENBHBIE, JK30- U DJHJIOTEPMHUYECKHE, peaKiuu

PEMOHTUPYEMOTO
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00BEKTa JJOKOMOTHBA.

COHH&HBHOﬁ HaITpaBJICHHOCTH, CIIOCOOHOCTh HHULIUNPOBATh,

IUIAHUPOBaTh M CaMOCTOSATEIbHO  BBINOJHATH  TaKylO
NESITENIbHOCTD;
OBianenue YHHBEPCAJIbHBIMH y4eOHBIMU

NMO3HABATEJIbHBIMU 1€HiCTBUAMM:

a) Da3oBble JJOTHYECKHUE NeHCTBUSA:

- CaMOCTOSITENIbHO (OPMYJIIMPOBATh M aAKTyaIH3UPOBATH
npo0ieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIN MpU3HAK WJIHM OCHOBAHUS
JUTSI CpaBHEHUS, KJIacCU(pUKAITUU U 0000IICHHUS;

- OMpEeNeNsITh e JACSTCIbHOCTH, 3a/laBaTh MapaMeTphl U
KPUTEPHUU UX TOCTHKEHUS;

- BBISIBJISITH
paccMaTpuBaeMbIX SIBJICHUSX;

3aKOHOMEPHOCTH ¥ MPOTUBOPEYHS B

- BHOCUTb KOPPEKTHUBBI B  JICATECIBHOCTh, OIICHUBATh
COOTBETCTBHE PE3ylIbTaTOB IIEJISIM, OIIEHUBAaTh PHUCKH
MOCJIEACTBUN NEITECILHOCTH,

- pa3BHBaTh  KPEATHMBHOE  MBINUICHUE TP  pEIICHUU

YKU3HEHHBIX TTPOOIIEM

0) 0a30BBIE HCCIEN0BATEILCKHE AeiiCTBHA:
- BIAJETh HaBBIKAMH y4eOHO-HCCIIeI0BATEIBCKON H
MIPOEKTHOM JESITSIIbHOCTH, HABBIKAMH pa3pelieHus mpooem;

- BBIABJIATH MIPUYHHHO-CJICACTBEHHBIE CBSI3U u
aKTyallu3upoBaTh 3a/lauy, BBIABUTATH TMIIOTE3y €€ PEIICHHUS,
HAaXOJUTh  apryMeHTbl  JJIs  JI0Ka3aTelbCTBa

YTBEP)KJCHUH, 3a71aBaTh apaMeTpbl U KPUTEPUH PEILICHUS;

CBOHX

- AaHaJIM3UpOBaATb MOJJYYCHHBIC B XOJ€ PCIICHUA 3aJavdu
pe3yibTaThl, KPUTHUYCCKU OLCHUBATH HUX JOCTOBCPHOCTD,
MMPOTHO3UPOBATH UBMCHCHHUEC B HOBBIX YCIIOBUSIX,

- YMCThb NEPCHOCUTDH 3HaHUA B IMMO3HAaBAaTCIIbHYIO n

IMPaKTUYCCKYIO o0iactu KHU3HCACATCIIBHOCTH,

MOHHOTO OOMEHa), pacTBOp, JJICKTPOJIHTHI, HEIIEKTPOJUTHI,
JUCCOIMALINS, OKUCITUTENb,
BOCCTAHOBUTEIb, CKOPOCTb XUMUYECKON PEaKIUU, XUMUYECKOE
paBHOBECHE), TEOPUHU U 3aKOHBI (TEOPHS] XUMUYECKOTO CTPOCHUS
OPraHNu4YeCKUX BEILIECTB AM. byrneposa, TeopuUs
ANEKTPOJIUTUYECKON TUCCOUMALNM, TTepuoauyeckuil 3akon .M.
MenneneeBa, 3aKOH COXpPAaHEHUS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM S3BIK XUMHH, TEOPUM U 3aKOHBI (TEOpus
XUMHUYECKOTO Bemects  A.M.
byrnepoBa,  Teopus JMCCOLIMAIUH,
nepuoanueckuii 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHUS
CUMBOJIMUYECKHH  SI3BIK  XMMUH,

SJICKTPOJIUTHUYCCKAA

CTPOCHUS
AJIEKTPOIUTUYECKO N

OPraHN4YeCKUX

Macchl),
(bakTosOrMuecKre CBEJIEHHS O CBOMCTBAX, COCTaBe, MOJIYYCHUU U
0€3011aCHOM HCMOJIb30BAHUN BAKHEHIINX HEOPraHMYECKHX U

3aKOHOMEPHOCTH,

OpraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU AESITETbHOCTH
YeJI0BEKa,

- chopMupoBaTh MPEJCTABICHUS: O MaTEpPUAIHLHOM E€IUHCTBE
MUpa, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBIICHUI IPUPOJIBI; O
MECTEe W 3HAUEHHWU XMMHUU B CHUCTEME €CTECTBEHHBIX HAyK U €€
posin B oOecrieueHUH YCTOWYMBOIO DPAa3BUTHS YEJIOBEUECTBA: B
pelieHny mpodiieM SKOJI0rHUecKO, JHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, CO3/IaHUU  HOBBIX
MaTEepUajIoB, HOBBIX HCTOYHUKOB SHEPTUH, B 00ECIICUeHUU

B pPa3BUTUHU MCIUILIUHLI,

- BIIQJICTh CHCTEMOH XMMUYECKMX 3HAHUH, KOTOpas BKIIIOYACT:
(akTOJIOTHUECKHE CBEJICHUSI O CBOMCTBAX, COCTABE, MOJIYUYCHUU H
0€301acCHOM HCHOJIb30BAHUM BAKHEHIINX HEOPraHWYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM AEATEIbHOCTU
YyeJoBeKa; OOLMX  HAy4yHbIX  MPUHIMIAX  XMMHYECKOTO
NPOM3BOJICTBA (Ha TNpHUMEpe IMPOU3BOJCTBA CEPHON KHCIOTHI,
aMMHaKa, MeTaHoJia, nepepaboTku HeTH);

- TPUMEHSTHh 3HAHUS O COCTaBE€ M CBOMCTBAaxX BELIECTB JUIA
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= YMCTb HHTCTPUPOBATH 3HAHUA M3 PA3HBIX MNPCAMCTHBIX
o0Omnacreii;

- BbIIBUI'aThb HOBBIE HJACH, npeaiaratb OpUTHHAJIbHBIC
moAXO0dbl U PCHICHUSA

- CIOCOOHOCTh HMX WCIIOJB30BAHUS B II0O3HABATCIBHOW U
COLIMAIbHON ITPAKTHKE.

OBJageHue
NMO3HABATEJIbHBIMU J1€HCTBUAMM:
a)padora ¢ undgopmanmeii:

- BJIAJCTh HaBbIKaMH MOJIY4CHUSA

YHUBepCAJbHbIMU y4eOHbIMHU

uHpopMauu U3
HMCTOYHUKOB Pa3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIIATH
MIOMCK, aHau3,
nH(pOpPMaLUK PA3IUYHBIX BUI0B U GOPM IPEICTABICHUS;
- TOTOBHOCTh K CaMOPAa3BUTHIO,
U CaMOOIIPEICIICHUIO;
-OBJIa/ICHHE HAaBbIKAMU y4€OHO-UCCIIE0BATENbCKOM,

CHCTEMaTU3aluIO n HUHTCPIIPETALIUTIO

CaMOCTOATCIBbHOCTU

MPOEKTHOM U COIMATILHOM JIEATEIIbHOCTH;

OBianenue YHUBEPCAJbHBIMH KOMMYHHKATHBHBIMH
JelCTBUSIMH:

4) COBMECTHAaA 1eITeJbHOCTh.

- TIOHMMAaTh M HCIIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW H
WHIUBUAYAIbHOU PaOOTHI;

- IPUHUMATb oeian COBMECTHOM JACATCIBbHOCTH,
OPraHru30BbIBATb W  KOOPAUWHHUPOBATH ,Z[eﬁCTBHH 1o €€
JOCTHXKCHHUIO: COCTAaBJIATH IIJIaH HeﬁCTBHﬁ, pacupeacisiTb

POJIM C Y4eTOM MHEHUH y4aCTHHUKOB OOCYXJaTh pe3yibTaThl
COBMECTHOM paboThI;

- KOOpAUHUPOBATb U  BbIIIOJHATH pa60Ty B YCIOBUAX
pCaIbHOTIO, BUPTYAJIIbHOT'O u KOM6I/IHI/IpOBaHHOFO
B3aHMOHeﬁCTBHﬂ;

= OCYHICCTBJIATH MO3UTHUBHOC CTPATCTUYCCKOC INMOBCACHHC B

BKCHepHMeHTaHBHOﬁ IIPOBCPKU TUIIOTE3 OTHOCHUTCIIBHO

3aKOHOMEPHOCTEH IPOTEKaHUs XUMUYECKUX pPEakUuid U
MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHUS,

- BJIAJIETh CUCTEMOM 3HAHUM O METOJAaX HAayYHOTO MO3HAHUS
SBJICHUW MPUPOIBI, UCIOJIb3YEMbIX B E€CTECTBEHHBIX HAayKax MU
YMEHHUSIMH TPUMEHSTh 3TH 3HAHUS NPU SKCHEPUMEHTAIBHOM
HCCICAOBAHUM BEIICCTB M I OOBIACHEHHS XHMUYCCKHUX
npupoae

JACATCIBHOCTHYCIIOBEKA U B HOBCGI{HGBHOﬁ KU3HH,

SBICHWH, WMEIONNX MECTO B MPAKTUYECKOU

- YMEThb nHpopmaruto,
MOJIyYaEMYyI0 M3 pPa3HbIX HMCTOYHHKOB (CPEACTB MAacCOBOM
nHpopMmaruu, cetb UHTEpHET 1 Ipyrue);

- BJIaJIETh OCHOBHBIMH METOJIaMU HAay4HOTO IMO3HAHUS BEIECTB
(mabmofieHe,  M3MEpPEHHE,

AHAJIN3UPOBATH XUMHUYECKYIO

U XUMHUYECKHX  SBJICHUH
JKCIIEPUMEHT, MOJIETTUPOBAHUE);
- UCMOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUA VI MPUHATHUS
pelieHni B KOHKPETHBIX KHU3HEHHBIX CHUTYallUAX, CBSI3aHHBIX C
BELIECTBAMU U UXIIPUMEHEHUEM;

-yMeTh ~ CaMOCTOSITENIbHO  IUJIAHUPOBaTh U MPOBOJAUTH
XUMHYECKUNA  OKCIEPUMEHT €  COONIOJCHHEM  IPaBUI
Oe3omacHOro oOOpalleHuss ¢ BellecTBAMU M JIaOOpaTOPHBIM
obopymoBanueM,  (QopMynupoBaTh  LEIH
NPEJOCTaBIATh B PA3JIMUHON (hopMe pe3ynbTaThl SKCIIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATh X JOCTOBEPHOCTD;

HCCIICIOBAHUA,
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pa3sIMYHBIX  CUTyalusX,  IMpOSBIATH  TBOPYECTBO U
BOOOpakeHne, ObITh MHULIUATUBHBIM

Ogi1ajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMHA
AeHCTBUSAMU: NPUHsTHE ce0A U APYTUX JIOIei:

- IPUHUMATh MOTUBBI U @PTYMEHTHI IPYIUX JIIOAEH MPU
aHaJIM3€ pe3yJabTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE IIPABO U IIPABO JIPYrHX JIIOAEH Ha OIIMOKH;
pa3BHUBaTh CIIOCOOHOCTHh MOHUMATh MUpP C MO3ULMH JIPYroro
YeJI0BEKa;

B o6s1acTH 3K0/10rMYECKOr0 BOCTIMTAHUSA:

- C()OPMUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYphl, TOHUMaHUE
MPOLIECCOB  Ha

COCTOSIHME TPUPOJHOM M COUMAIBLHOW CpEellbl, OCO3HAHUE

BIIUSAHUA COIINMAJIBHO-3KOHOMHWYCCKUX
J100aTbHOTO XapaKTepa IKOJIOTHIECKUX TPOOIeM;

- IUIAaHUPOBAHUE U OCYILECTBJICHUE ACHCTBUI B OKPYKAIOLIEH
cpele Ha OCHOBE 3HAaHMS IIeJedl YCTOMYMBOIO pPa3BUTHS
YeJI0BEYECTBA;
aKTUBHOE  HEMpUATHE
OKpY>Karollen cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX JEUCTBUN, MPEIOTBpaIIaTh

UX;

JICUCTBUM, TMPUHOCAIIMX  Bpel

- paCcIupCHUC OIIbITa ACATCIIbHOCTH 9KOJIOTHYECKOH
HaIIpaBJICHHOCTH,
- OBJIaACHHUC HaBbIKaMH y‘Ie6HO'I/ICCH€,Z[0BaTeJ'ILCKOI71,

HpOGKTHOfI U COIMAJIbHOM ACATCIIBHOCTH,

- chopMUPOBaTh MPEACTABICHUS: O XUMUUECKOM COCTABJISIOIEH
€CTECTBEHHOHAYYHOW KApTHHBI MUpPA, POJIM XMUMHU B TIO3HAHUU
SIBJICHUH TIPUPOJBI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAIHHOW TPaMOTHOCTH, HEOOXOIUMOM

JUIS  PEIICHHWS  TPAKTHYeCKHX  3adad M JKOJOTHYCCKH
000CHOBAaHHOTO OTHOLIEHUS K CBOEMY 3/J0POBbIO U MPUPOTHON
cpene;

- yMeTh COOJIOJaTh MpaBWJIa DKOJOTHYECKU IIEIeCO00pa3HOTO
NOBEJCHUS B OBITY M TPYAOBOW JEATENBHOCTH B MEIAX
COXpaHEHHsI CBOETO 3JI0OPOBbS W OKPYKAIOUIEH MPHPOTHON

Cpenmbl; yUYMTHIBaTh OIACHOCTh BO3JCHCTBUS Ha IKUBBIC
OpraHu3Mbl  OMPEIEICHHBIX  BEIICCTB, IMOHUMAas  CMBICI
MoKa3aresisi NpeIeIbHOM T0MYyCTUMOM

KOHIICHTPAIINH;

- YMCTh IIPOrHO3HUPOBATH,
HOSI/IHI/Iﬁ 9KOJIOTMYECKON 0€30IacHOCTH IOCJIICACTBHA OBITOBOM

aHaAJIM3UpOBaTb W OLCHUBATL C

U IPOU3BOJICTBEHHON JEATENbHOCTH 4YeJIOBEKa, CBSI3aHHON C
nepepadoTKOM BEIECTB; UCIOJIb30BaTh MOTYUYE€HHbIE 3HAHUS IS
OPUHATUS TPaMOTHBIX pelleHU mnpolneM B  CHUTyalusX,
CBSI3aHHBIX C XUMUEH;

- YMCTb OCO3HAaBaThb OIIACHOCTH BO3ACHCTBUSA Ha JKUBBIC
OpraHnu3MbI ONPCACIICHHBIX BCIIICCTB, IIOHUMasn CMBICJI
IIOKa3aTeciAa HpeI[GHBHOﬁ ,HOHYCTHMOﬁ KOHOCHTpanuu, U
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NOSICHAT, ~ HAa  IpUMEpax  CIOCOOBl  yMEHBIIGHUS U

MPEAOTBPALLECHHS UX BPEAHOTO BO3JACHCTBUS Ha
OpraHu3M 4eJI0BEKa.

[1K 2.1. OcymiecTBasiTh
[PUEMKY U MTOATOTOBKY
IMTOKOMOTHBA K PEICY.

1K 2.2. O6ecrieunBaTh
yIIpaBJICHUE
IIOKOMOTHBOM.

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTh K TpPYAYy, OCO3HaHUE IIEHHOCTH MAacCTEPCTBa,
TPYAOTIO0HE;

- TOTOBHOCTH K aKTHBHOMU JCATEIHHOCTH TEXHOJIOTHYECKON U
COIMATIBHOM HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATD,

IJIJAHUPOBaTh M CaMOCTOSITENIBHO  BBINNOJHATH  TaKyro
NEeSATEIbHOCTD;
Osaanenue YHHMBEPCAJIbHBIMH y4eOHBbIMU

MO3HABATCJIbHBIMHA HeﬁCTBHﬁMH:

a) 0a30oBbIe JIOrHYecKHe AeiCTBHS .

- CaMOCTOSTENIbHO (OPMYJIUPOBATh W  aKTyaIU3HPOBATH
po0ieMy, paccMaTpUBaTh € BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIA IPU3HAK WJIA OCHOBAHHS
JUTsI CpaBHEHUS, KJIacCU(pUKAITUU U 0000IICHHS;

- ONpENeNATh LETU JCATCIbHOCTH, 3ajaBaTh MapaMeTpbl U
KPUTEPHUH UX TOCTHKCHUS;
3aKOHOMEPHOCTH |
paccMaTpuBaeMbIX SIBJICHUSX;

- BBISABJIIATH IIPOTHUBOPECUNA B

- BHOCHUTH KOPPCKTHBBI B JACATCIIBHOCTD, OLICHUBATH
COOTBCTCTBUC  PE3YJILTATOB oeisam, OLOCHUBATH PUCKH
MOCHEACTBUM ACATCIBbHOCTH,

- pa3BUBATb KpC€aTUuBHOC MBIIIJICHHUEC 1810)5 PEIICHUN

KU3HEHHBIX TPoOIeM

0) 0a30BbIE HCCJIEA0BATENbCKHE AeHCTBHS:

- BIAJCTh HaBBIKAMH y4eOHO-UCCIEIOBATENLCKON |
MIPOEKTHOM eATEIHHOCTH, HABBIKAMU pa3pelIeHus mpooem;
CBSI3H u
aKTyaJIM3UpOBaTh 3aJauy, BbIABUTATh TUIIOTE3Y €€ PEILCHMS,

- BBIABJIATH IMPUYIUHHO-CIICACTBCHHBIC

- BIIAJIETE CUCTEMOU XUMHUYECKUX 3HAHUH

(BI)ICOKOMOJIGKYJISIPHI)IG COCAMHCHUA, KPpUCTAJLTIMYCCKAaA

PCUICTKA, THUIIbBI XUMHNYCCKHUX peaKuHﬁ (OKI/ICJII/ITCJII)HO -

BOCCTAHOBUTCJIBHBIC, JK30- MW OJOHAOTCPMHUYCCKUC, PCAKIUU
MOHHOTO OOMEHAa), pacTBOp, JJICKTPOJIUTHI, HEIIEKTPOJUTHI,
JICCOTIHAITHS,

BOCCTAaHOBHUTEJIb, CKOPOCThH XUMHUYCSCKOM pPCaKkin, XUMHUUYCCKOC

ANEKTPOJIUTHYECKAS OKHCIINTENb,
PaBHOBECHE), TEOPUHU U 3aKOHBI (TEOPHS] XUMUIECKOTO CTPOSHUS
AM. byrneposa,
3JIEKTPOJIUTHYECKON HUCCOLMAlUK, nepruoanueckuid 3akon [1.1.

OpraHuYeCKuX BEIIIECTB TEOpHs
MenpeneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHUHU, TEOPHUM M 3aKOHBI (Teopus
XUMHYECKOTO  CTPOCHHUSI  OpraHMyeckux  Bemects  A.M.
byrnepoBa,  Teopust  ANEKTPOIUTHUYECKOW  IHUCCOIMALINM,
nepuoanueckui 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEpPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH,
¢dakTosOornuecKre CBEJICHMs O CBOMCTBAX, COCTaBe, MOJIYYCHUU U
0e30MacHOM HCIIOJIb30BAHUM BAKHEUIINX HEOPraHM4eCKHX U
OpraHUYECKUX BEHIECTB B OBITY M MPAKTUUYECKOUN AESITEITbHOCTH
YeNoBEeKa;

- chopMHpOoBaTh MPEJICTABICHUS: O MaTEpPUATBLHOM EIMHCTBE
MUpa, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBIICHUI IPUPOJIBI; O
MECT€ M 3HAUEHUU XUMHUU B CHUCTEME E€CTECTBEHHBIX HAYK U €€
poiu B o0ecreueHuH yCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA: B
pelieHnr mpodsieM SKOJIOTHUeCKOM, JHEPTeTUYECKON U MUIIEBOM
0e30mMacHOCTH, CO3JaHUU HOBBIX
MaTepUaIoB, HOBBIX HICTOYHUKOB dHEPTUH, B 00ECTICUeHUU

- BIQJETh CUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKIIIOYAET:

B PpPa3BUTHU MCOWUILIUHBI,

18




HaXoaUuThb APryMCHTEL CBOHUX

YTBEPKJICHHUH, 3aaBaTh IapaMETPhl U KPUTEPUH PELLCHNUS;

g JIOKa3aTelbCTBA
- aHaJIM3HUpOBaTb IMOJJYYCHHBIC B XOA€ PCUICHHUA 3aJadu
PE3yiIbTaThl, KPUTUYCCKU OLCHUBATH HX JOCTOBCPHOCTD,
IMPOTHO3UPOBATH UBMCHCHHUEC B HOBBLIX YCIIOBUAX,

- YMCTb MEPCHOCHUTDH 3HAHUS B IMMO3HAaBATCIIbHYIO 158
IMPAKTUYCCKYIO O6J'IaCTI/I KHU3HCACATCIBHOCTH,

= YMCTb HHTCTPHUPOBATH 3HAHUA M3 PA3HBIX MTPCAMCTHBIX
oOJacrei;

- BBIABUT'AThb HOBBIC niaecu, npeainaratb OpUTHHAJIBHBIC
MOoAXO0dbl U PCIICHUSA

- CIOCOOHOCTh HX MHCIIOJB30BaHUS B II03HABATCILHOM U
COIMAJIBHOW MPAKTHUKE.

Osiaanenue YHUBEPCAJIbHBIMHA
NMO3HABATEIbHBLIMH JeHCTBUSIMMN:
a)padora ¢ nHpopManmei:

- BJaJIeTh ~ HaBBIKAMH  TIOJIyueHUs  uHopmaruum w3
HWCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISThH
IMOMCK, AaHalW3, CHCTeMaTHU3aluil0 |
“H(pOpMAIIUK PA3TUIHBIX BUIOB U (OPM MPEICTABICHUS;

CaMOCTOATCIBbHOCTH

yueOHbIMU

UHTEPIPETALUIO
- TOTOBHOCTh K CaMOPa3BUTHIO,
Y CaMOOIIPE/IEIICHHUIO;
-OBIIaJICHHE HAaBbIKaMU y4eOHO-MCCIIEA0BATEIbCKOM,
MIPOEKTHOM M COI[MAIbHOM 1eATEIbHOCTH;

OBJaaenue
NeHCTBUSIMU:

YHuBEpCaJdbHBIMU KOMMYHUKATHBHBIMUA

(aKTOJIOTHUECKUE CBECHHUS O CBOMCTBAX, COCTABE, MOJIYYCHUN U
0€3011acCHOM HCHOJIb30BAHUM BAKHEHIINX HEOPraHUYECKUX U
OpraHn4eCKuXx BCIICCTB B 6I)ITy u HpaKTI/I‘ICCKOfl JACATCIIbHOCTH
YCJIOBCKA, O6HII/IX Hay4YHBIX IMpuHOUIIax XUMHUYECKOI'O
NPOM3BOJCTBA (HA TNPHUMEpPE IMPOU3BOJICTBA CEPHOW KHUCIOTHI,
aMMHaKa, MeTaHoJIa, mepepaboTku HeTH);

- TPUMEHSTHh 3HAHUS O COCTAaBE M CBOMCTBAaX BEIIECTB JUIS
BKCHGPHMGHTaHLHOﬁ THUIIOTE3

MIPOBEPKHU OTHOCHUTEIIBHO

3aKOHOMEPHOCTEM  IPOTEKAaHUs XUMUYECKUX pPEakuuid U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIIECTBIICHHUS;

- BJIAJIETh CHUCTEMOM 3HAaHMA O METOJaX HAyYHOTO MO3HAHUS
SIBJICHUH TPUPOJIbI, UCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX M
YMEHUSMH TIPUMEHSTh 3TH 3HAHUS TPU DKCIICPUMEHTATHLHOM
UCCJIEIOBAaHUHM BEIIECTB M Ui OOBSCHEHUS XUMHYECKHX
SBJICHUM, HMMEIOIINX NpUpOAEe MNPAKTUYECKOU

JACATCIbHOCTHYCIIOBCKA U B HOBCC,I[HGBHOﬁ KHU3HH,

MECTO B

- yMeThb  aHAIM3UPOBaTh  XUMHYECKYI0  HH(OpPMAIHIO,
MOJIyYaEMYI0 M3 Pa3HbIX HCTOYHHKOB (CPEACTB MAacCOBOM
uH(popmanuu, cetb UHTEpHET u Apyrue);

- BJIaJICTh OCHOBHBIMU METOJIaMU HAay4HOTO IMO3HAHUS BEIECTB
U XUMHUYECKMX  sABJIIeHUH  (HaOmoJeHHe,
SKCIIEPUMEHT, MOICTIUPOBAHUE);

- UCTOJBh30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JUIS MPUHSATHUS
pelieHni B KOHKPETHBIX KHU3HEHHBIX CHUTYallUAX, CBSI3aHHBIX C
BEILIECTBAMU U UXIIPUMEHEHHEM;

-yM€Th  CAMOCTOATENbHO  IUIAHUPOBATh U MPOBOAUTH
XUMHYECKUH  OKCIIEPUMEHT ¢ COONIOJICHUEM  TIPaBUI

Oe3omacHoro oOpalleHusi ¢ BeIeCTBAaMH U J1IAOOPAaTOPHBIM

HU3MCPCHUC,
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a) COBMECTHAS JIeATEIbHOCTD.

- TOHUMAaTh M HCIOJb30BATH MPEUMYIIECTBA KOMAaHJIHOW M
WHJIMBUIYIBHON paObOTHI;

- IPUHUMATD eIu COBMECTHOM JESITEIbHOCTH,
OpraHW30BBIBATh M KOOPAUHHUPOBATH JCHCTBUS IO €€
JOCTH)KEHHMIO: COCTABJIATH IUIAH JACWCTBUM, pacHpencisarh
pOJIH C YU€TOM MHEHUN YYaCTHHKOB OOCYXKJATh Pe3yJbTaTh
COBMECTHOM paboThI;

- KOOPAWHUPOBATh H  BBINOJHATHE PabOTy B  YCIOBUSIX
peanpHOro, BUPTYaJIbHOTO u KOMOWHHUPOBAaHHOTO
B3aUMO/ICHCTBHS,

- OCYIICCTBJISTh MO3UTHBHOE CTPATETUUECKOE TMOBEACHHE B
pa3IUYHBIX  CHUTyaIlUsAX,  NPOSBJISITH  TBOPYECTBO U
BOOOpakeHHE, OBITh HHUITUATHBHBIM

OBjaieHHe YHUBEPCAJIbHBIMHU PeryJaTHBHBIMUA
JAeCTBUSAMU: NPUHATHE ce0s1 M IPYTUX JIKO/Ieil:

- IPUHUMATh MOTHUBBI U apIYMEHThI APYTUX JIFOAEH NpH
aHaJIM3€ PE3yJIbTATOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO APYrUX JIOACH Ha OIINUOKY;
pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYroOro

YeJI0BEeKa;
B o6s1acTH 3K0/10rMYeCKOr0 BOCTIMTAHHUS:

- c(pOPMHUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYphl, TOHUMAHUE
BIUSHUS  COLMAIbHO-DKOHOMUYECKHX  IPOIECCOB  Ha
COCTOSIHUE TPUPOTHOW U COLMAIbHOW Cpelbl, OCO3HaHUE
rI100aTBFHOTO XapaKTepa YKOJIOTUYECKUX MPOoOIeM;

- IJJAHUPOBAHUE U OCYLIECTBIIEHUE JIEWCTBUI B OKPYKAIOIIEH
cpele Ha OCHOBE 3HAHUA ILEeJlel yCTOWYMBOIO pPAa3BUTHUS
YeJI0BEYECTBaA;

aKTUBHOE  HEMpUATUE  JEWCTBUM, MNPUHOCIIIUX  Bpel
OKpYyKarollen cpene;

obopynoBanuem,  (GOpPMYIUpOBaTH LI  HCCIEIOBaHMS,
NPEJOCTABIATh B PA3JIMYHON (hOpME pe3yabTaThl SKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

- copMHpPOBAThH NPEJCTABICHUSA: O XMMUYECKON COCTaBIISIOIIEH
€CTECTBEHHOHAYYHON KapTHHBI MHMpa, POJM XUMHUHM B MO3HAHUU
SBJICHUH NPHUPOJIBI, B (POPMUPOBAHUM MBIIIJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (DYHKUMOHAIBHONH TPaMOTHOCTH, HEOOXOAUMO
JUIs  pelIeHus MpakTHYeCKUX 3a7ady M IKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHMSI K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

- yMeTh coOmoJaTh MpaBUiIa KOJIOTMYECKH IIeJIeCO00pa3HOTO
NOBEJICHUA B OBITY M TPYAOBOM JEATEIBHOCTH B LEJIX
COXpaHEHHsl CBOCTO 3/0pOBbsi M OKDYXAIOUICH IPHPOIHOM




= YMCHHC IIPOrHO3UPOBATH H€6J'IaI‘OHpI/I$ITHBIe OKOJIOTHYCCKUC
NOoCICACTBUA MPCANIPUHUMACMBIX I[GflCTBHfI, npeaoTBpalarb

UX;
- paclIMpeHHE OMmbITa JEATEIBHOCTH SKOJOTHYECKOU
HANpaBJIECHHOCTH;

- OBJAJCHHE  HaBbIKAMU  Yy4eOHO-MCCIIEA0BATEIbCKOM,
MPOEKTHOM U COIMAJIbHOM NEATEIbHOCTH

Cpelpl; yUUTHIBATb OIACHOCTh BO3JCHCTBUS Ha JKUBBIC
OpPraHu3Mbl  ONPEIECICHHBIX  BEIIECTB, IIOHMMAas  CMBICI
IIOKA3aTelIsl MPEACIbHON TOITyCTUMOMN

KOHLIEHTPALIUU;

- YMETh IPOTHO3HPOBATh, AHAIM3UPOBATH W OLEHHUBATh C
MO3HUIMKA IKOJIOTHYECKOW 0OE30MacHOCTH MOCIEICTBUS OBITOBOM
U TPOU3BOJCTBEHHOM JEATEIBHOCTH 4YEJIOBEKA, CBSI3AHHOW C
nepepaboTKON BELIECTB; UCIOIB30BaTh MOJYYEHHBIE 3HAHUS IS
OPUHATHS TPAaMOTHBIX peHIeHHH mpobiieM B  CUTyalusX,
CBSI3aHHBIX C XHMHUEH;

- YyMEThb OCO3HaBaTh ONACHOCTb BO3JECHWCTBHUS Ha JKHUBBIC
OpPraHnW3Mbl  OINPEJECICHHBIX  BEIIECTB, IOHMUMAas  CMBICI
MIOKa3aTeNsl MPEeAENIbHOM  JTONYCTUMOW  KOHLEHTPALMH, |
MOSICHATH ~ Ha  NpUMepax  CHocoObl  yMEHbLIEHUS U
IIPEIOTBPALLEHHS UX BPEIHOTO BO3JECHUCTBUA Ha

OpraHu3M 4eJIOBEKa.

IIK 2.3.
OcCyIIecTBIATE
KOHTPOJIb pabOTHI
YCTPOMCTB, y3JI0B U
arperaTtoB
JIOKOMOTHBA.

B yacTu Tpya0BOr0 BOCIIMTAHMS:

- TOTOBHOCTh K TpPYAYy, OCO3HaHWE IICHHOCTH MacCTEPCTBa,
TPYyI0JII00HE;

- TOTOBHOCTH K aKTHMBHOMW JCATEIHHOCTH TCXHOJIOTHYECKON U
COIMATIbHOM HaIPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATH,
IUIAHUPOBAaTh M CaMOCTOSATEIBHO  BBIMOJHATH — TaKYIO
JIEATEIIbHOCTD,

Osaanenue YHHBEPCaJIbHBIMH Y4eOHBbIMH
MO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) 0a3oBble JJOrHYecKHe JelCTBHS.

- caMocCTOsTeNbHO (OPMYIUPOBATH U aKTyalM3HpPOBATh
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIH MPU3HAK WJIH OCHOBAHHS
JUIS CpaBHEHUS, Kilaccu(ukanuu u 00001eHus;

- ONpeNeNsITh LEeTH ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl U

- BJIAJICTh CHCTEMOM XHUMHAYECKUX 3HAHHH
(BBICOKOMOJICKYIIIPHBIE COCIUHCHMS, KpUCTAJTNYECKas
pelieTka, THUMbl XUMHYECKUX  peakuuid  (OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC, 3K30- U SHJOTEPMUYECKUE, PEAKIIHHU
HOHHOTO OOMEHA), pacTBOp, OJJICKTPOJUTHI, HEIIEKTPOJHTHI,
AJIEKTPOJUTHYECKAS JFCCOITAAIINS, OKHCIIUTEND,
BOCCTaHOBUTEJIb, CKOPOCTh XMMHUYECKON pEaKINHU, XUMHUYECKOE
PaBHOBECHE), TECOPUHU U 3aKOHBI (TCOPHS] XUMHUYECKOTO CTPOCHUS
OpPraHu4YeCcKUx BEILIECTB A.M. byrnepoga, Teopus
ANEKTPOJIUTUYECKON TUCCOLMALMH, ITepuoauyeckuil 3akoH .M.
MenneneeBa, 3aKOH COXPAaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHUHU, TEOPHUH M 3aKOHBI (Teopus
XUMHUYECKOTO  CTPOCHHS  OpraHMYecKux  Bemects A.M.
bytnepoBa,  Teopus  BNEKTPOJIUTUYECKOM  JMCCOLMALINH,
nepuoanueckui 3akoH /.M. MeHnneneeBa, 3aKOH COXpaHEHUs
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KPUTEPUU UX JTOCTUKECHUS;

- BBISABJIATD 3aKOHOMCPHOCTHU u MMPOTHUBOPCUNA B

pacCMaTpruBaACMBIX SABJICHUAX,

- BHOCUTh KOPpPEKTHUBBI B  JCATEIbHOCTb, OLECHHUBATH
COOTBETCTBUE  PE3YJIbTATOB  ILEJNSAM, OLECHHUBATh PHUCKHU
MOCJICACTBUN ACATCILHOCTH;

- pa3BUBaTh  KPEAaTMBHOE  MBIIUJIEHHE TPU  PEIICHUHU

YKU3HEHHBIX TTPOOIIEM

0) 0a3oBbI€e HCCIEN0BATENbCKUE 1€ CTBUS:

- BJIAJIETh HaBBIKAMH  y4€OHO-HCCIIEIOBATEILCKOH U
MIPOEKTHOM JESITEIIbHOCTH, HABBIKAMH pa3penieHus mpooem;

- BBISIBJISITD MIPUYUHHO-CJIEJCTBEHHBIE CBA3U u
AKTyaJIU3UpPOBATh 3aJa4y, BBIJIBUTATh TMIIOTE3Y €€ PEIICHMUS,
HAXOOUTh  apryMeHTbl 11  JOKa3aTelbCTBA  CBOHUX
YTBEPKJCHUM, 3a/1aBaTh MMapaMeTPbl U KPUTEPUU PEILICHUS;

- aHaJIM3UpoOBaTb MOJYYCHHBIC B XOA€ PCIICHHUA 3adadu

PE3YyIbTAaThl, KPUTHUYCCKU OLCHUBATH HX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh UBMCHCHHUE B HOBBIX YCIIOBUAX,
- YMCTb IICPCHOCUTD 3HaHHUA B IIO3HABATCIIbHYIO n

IIPAKTUYECKYIO O0JIACTH KU3HEAEATEIIHOCTH;

- YMeTb HUHTErpUpOBaTh 3HAHMs M3 Pa3HBIX HPEAMETHBIX
obnacreii;

- BBIIBUIaTh HOBbIE MJIEM, MpejiaraTb OpHUIHMHAJIbHbIE
MOJIXO/bI U PELLCHHUS;

- CIIOCOOHOCTb HUX UCIOJIb30BaHUS B IIO3HABATEILHOW U
COLIMAIIBHOW ITPAKTHKE.

Osnapnenue YHHUBeEpPCAJIbHBIMHA
NMO3HABATEJIbHBIMH AeHCTBUAMM:
a)padora ¢ nnpopmanmeii:

- BIQJIETh ~ HAaBBIKAMHM  TMOJY4YEeHUS  HMHPOpPMALUU U3

HCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSATCIIBHO OCYHICCTBJIATH

Y4eOHBbIMH

MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK  XUMHH,
(aKTOJIOTHUECKHE CBEJICHHSI O CBOMCTBAX, COCTaBE, MOTYYCHUU U
0€30TMacHOM HCIIOJIb30BAHUN BAXKHEUIINX HEOPraHUYEeCKHX U
OpPraHWYECKUX BEIICCTB B OBITY M MPAKTHUYCCKOUN JCSITEIHLHOCTH
YEJI0BEKa,

- chopMHpOBaTh TPEICTABICHUS: O MAaTEPUATBLHOM EIHHCTBE
MUpPa, 3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBIICHUH TIPHPOJIBI; O
MECTEe W 3HAYCHWW XUMHUHU B CHUCTEME ECTCCTBCHHBIX HAYK M €€
poyii B OOECTICUCHUH YCTOWYMBOTO PA3BUTHS YCIIOBEYECTBA: B
petieHuu mpoOIeM SKOJOTUYECKOM, SHEPTETUYECKON U MTUIIEBON
0C30TMaCHOCTH, B Pa3BUTHH MEAWIIMHBI, CO3JaHHH HOBBIX
MaTEpHUAaJIOB, HOBBIX HCTOYHHKOB SHEPTHH, B 00CCIICUCHUN

- BJIQJIETh CUCTEMOH XMMHUYCCKUX 3HAHUH, KOTOpas BKIOYACT:
dakTosOornuecKre CBEJICHMs O CBOICTBAX, COCTaBe, MOJIYYCHUU U
0e30MacHOM HCIIOJIb30BAHMU B@KHEHUIIMX HEOPraHUYEeCKUX U
OpraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU JESATENbHOCTH
YyelloBeKa; OOMMX  HAayyHBIX MPUHIOUOAX  XUMHUYECKOTO
MPOU3BOJICTBA (HAa MpHUMepe MIPOU3BOACTBA CEPHOM KHCIOTHI,
aMMHaKa, MeTaHoJIa, IepepadoTKu HePTH);

- NPUMEHSTHh 3HAHUS O COCTaBE M CBOMCTBAaX BEIIECTB IS
SKCIIEPUMEHTAJIbHOM  MPOBEPKU OTHOCHUTEIILHO
3aKOHOMEPHOCTEH  MPOTEKaHUs peakiuuii  u
MPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBICHUS;

- BJAJETh CHUCTEMOW 3HAHUU O METOJaX HAyYHOTO MO3HAHUS
SBIIGHUW TPUPOIbI, UCHOJB3YEeMbIX B €CTECTBEHHBIX HayKax W
YMEHHUSIMH TIPUMEHSTh 3TH 3HAHUSA TPH DKCIEPUMEHTAIBHOM
WCCIIEIOBAaHUHM BEIIECTB M Ui OOBSCHEHUS XUMHUYECKHX
SBIICHUH, HMEIONIUX MECTO B MPHPOJAE MPAKTUYECKOU

JIeSITEILHOCTHYEIIOBEKA U B IOBCEIHEBHOM KU3HH,

TUIoTE3
XHUMHNUYCCKHUX
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IIOUCK, AaHalIM3, CHUCTEMAaTU3alUI0 U  HMHTEPIPETALUIO

nHGOpMAIIUY PAa3TUYHBIX BUJOB U ()OPM NIPE/ICTABICHHS;

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOSATEIBHOCTH
U CaMOOIIPEIEIICHHUIO;

-OBJIa/ICHHE HAaBbIKAMU y4€OHO-UCCIIE0BATENbCKOM,

MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;

OeBJaaaenue YHUBEPCAJbHBIMM KOMMYHMKATHBHBIMH
JeHCTBUSIMM:

a) COBMeCTHaA esITeJIbHOCTD.

- TIOHMMaThb W MCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW W

WHIMBUIYATBHOW paOOTHI;

- IPUHUMAThb e COBMECTHOH JACATCIBbHOCTH,
OPraHru30BbIBATH W  KOOPAUWHHUPOBATH ,Z[eflCTBHH o €€
JOCTHMOXKCHHUIO: COCTAaBJIATH IIJIaH ,HGfICTBPIfI, pacipeacisiThb

POJIM C YUeTOM MHEHHUH Y4aCTHHUKOB OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

- KOOpAUHUPOBATL MW  BBIIIOJIHATDH pa60Ty B  YCIOBUAX
pCalIbHOIO, BUPTYAJIbHOT'O u KOM6I/IHI/IpOBaHHOFO
BSaHMOHeﬁCTBHH;

- OCYLIECTBIJISITh IIO3UTUBHOE CTPATETMYECKOE IIOBEJICHHUE B
pa3IMYHBIX  CHUTyalUsX,  I[pPOSBIATH  TBOPYECTBO U
BOOOpaxkeHne, ObITh MHULIMATUBHBIM

OBnageHne yHMBeEPCAJIbHBIMH PeryJsiTHBHBIMHA
AeHCTBUSIMH: IPUHSATHE Ce0s U APYTHUX JIOJCH:

- IPUHUMATh MOTHUBBI U apIyMEHTBI APYTUX JIFOACH IPU
aHaIM3€e Pe3yJIbTATOB NEATECIBHOCTH;

- yMeTh uH(pOpPMAIIHIO,
MOJly4aeMyI0 W3 pa3HbIX HCTOYHHKOB (CPEICTB MacCOBOU

AHAIN3UPOBATh  XUMHMUECKYIO
uH(popmauuu, cetb UHTEpHET U Apyrue);

- BJIaJICTh OCHOBHBIMU METOJIaMU HAay4yHOTO ITO3HAHUS BEILIECTB
U XUMUYECKHX  sBIICHMH  (HaOIrofeHue,  HM3MeEpeHHe,
AKCIEPUMEHT, MOJIETUPOBAHUE);

- UCMOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUA Ul MPUHATHUS
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBS3aHHBIX C
BELIECTBAMU U UXIIPUMEHEHUEM;

-yMETh
XUMHYECKUN

CaMOCTOATCIBHO IJIaHUPOBATh n IMPpOBOANUTH

OKCMIEPUMEHT  C  COONIOIEHWEeM  TPaBHII
Oe3omacHOro oOpallleHuss ¢ BellecTBaMU M JIaOOpaTOPHBIM
obopymoBanueMm,  (GopmMyaupoBaTh  IIENH  HCCJCIOBaHUS,
NPEJOCTABIATh B PA3IMYHON (hopMe pe3ylbTaThl SKCIIEPUMEHTA,

AHAJIM3UPOBATh U OUCHUBATH UX JOCTOBCPHOCTD,

N
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- IPU3HABaTh CBOE [IPaBO U IIPaBO APYrUX JIOJEH Ha OMNOKY;
pa3BUBaTh CIIOCOOHOCTh MOHMUMATh MUP C TO3UIHMH JPYroro

YeJI0BEKa;
B o0s1acTH 3K0/10rMYECKOr0 BOCTIMTAHUSA:

- c(hopMHUPOBAHHOCTH FKOJOTHIECKOU KYJIbTYPHI, TOHUMAHUE
IIPOLIECCOB  Ha
COCTOSIHME€ TPUPOJHOW M COUMUAIBHOW CpENbl, OCO3HAHUE

BIUSHUSA  COLMAJIbHO-?KOHOMUYECKHUX
J100aTbHOTO XapaKTepa IKOJIOTHUYECKUX MPOoOIeMm;

- IJJAHUPOBAHUE U OCYLIECTBIICHUE JICHCTBUI B OKPYKAIOIIECH
Cpele Ha OCHOBE 3HAHUA ILEeJIed YCTOMYMBOIO PpPa3BUTHUSA
YeJI0BEYECTBA;

AKTUBHOE  HEINpUsATHE  JICWCTBUH,
OKpY»Karollen cpene;

- YMEHHUE MPOTHO3UPOBATh HEOJIArONPUATHBIE HIKOJIOTUYECKUE
MOCJICACTBUS MPEANPUHAMAEMBIX NEUCTBUN, IPEAOTBpAIIaTh

MMPUHOCAIINX Bpea

UX;

- paciinpeHuC OIIbITa JCATCIIbHOCTH 9KOJIOTHYECKON
HAIpaBJICHHOCTH,
- OBJIaACHUC HaBbIKaMH y‘IC6HO'I/ICCHe,Z[OBaTeJ'IBCKOI71,

HpOCKTHOfI H COIMaJIbHOM JCATCIIBHOCTH

- chopMUPOBATH MPEACTABICHHS: 0 XUMUUYECKOU COCTaBIISIOIICH
€CTECTBEHHOHAYYHOU KApTUHBI MUPA, POJIM XMMHUU B TO3HAHUU
SIBIICHUW TIPUPOJBI, B (DOPMHPOBAHUY MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIHHOW TPaMOTHOCTH, HEOOXOIUMOM

JUIE ~ pelICHWs] TMPaKTHYECKHX 3a7a4 W OKOJIOTUYECKH
000CHOBAHHOTO OTHOLIEHHUS! K CBOEMY 3/10POBbIO U NPUPOIHON
cpene;

- yMeThb CcOOIIOAaTh MpaBUiia SKOJOTHMYECKU I1e1eco00pa3HOTo
MOBE/JCHNUA B OBITY M TPYIOBOM [EATENBHOCTH B LEJAX
COXpPAHEHHUs CBOETO 3JI0POBbSI M OKPYXKArOLEd MPUPOJHOU

Cpenmbl; yUYWTHIBaTh OINACHOCTh BO3JCHCTBUS Ha IKUBBIC
OpPraHu3Mbl  OMPEIEICHHBIX  BEIIECTB, IOHUMAas  CMBICI
MoKa3aTesisi NpeesIbHOM JOMYCTUMOM

KOHIICHTPAIINH;

- YMCTb IIPOrHO3HUpPOBATH, AHAIMU3HUPOBATH KW OLCHUBATHL C
HO3HHHI>1 9KOJIOTHYECKON 0€30IacHOCTH HOCJICACTBUA OBITOBOM
u HpOHSBO,HCTBeHHOﬁ JACATCIBHOCTH YCJIOBCKA, CBSA3aHHOM C
nepepa60TK0171 BCIICCTB; UCIIOJIB30BATh IMOJIYYCHHBIC 3HAHUA T4
INPpUHATHA TI'PAaMOTHBIX peH_IeHI/Iﬁ HpO6J'ICM B CHUTyalusX,

CBJ3aHHBIX C XHMHeﬁ;

- YMCTb OCO3HAaBaThb OIIaCHOCTb BOS,Z[eI;'ICTBPlﬂ Ha JKHUBBIC
OpraHnu3Mbl OIIPCACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
IIoKa3aTeid npenenLHoﬁ I[OHYCTHMOﬁ KOHOCHTpanuu, U
IOACHATD Ha IpuMepax CITOCOOBI YMCHBIICHUA )51

MMpEeaAOTBPAIICHHA UX BPECAHOTO BO3JCHCTBUSA Ha

OpraHnu3M YCJIOBCKA.
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2.CTpyKTYpa M cojiep:KaHue 0011e00pa30BaTeIbHOM TUCHUILINHBI « XUMHSD)

2.1 O0beM TUCHUILTHHBI H BH/IBI Y4eOHOI padoThI

Bua yueoHoii paboTbl O0bem B
yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72

B T.4.

OcHOBHOe coep:KaHue 64

BT. U..

TEOpeTHYECKoe 00yIeHne 32

MPaKTUYECKHUE 3aHITH 25

B T.4. KOHTPOJIbHBIE Pa0OTHI 3

abopaTOPHBIC 3AHITHUS 7

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHNE 5

B T. 4.

MPAKTUYECKHUE 3aHATHS 6

IMpome:kyTounasi arrectanus (1updepeHUPOBaAHHDBIIH 32a49€T) 2
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2.2 TemaTnyeckuii MJIaH U coiepKaHUE TUCIIUTITHHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U pPodecCHOHATBHO-OPHEHTHPOBAHHOE), O0bem | Dopmupyemble
pa3/iesioB U TeM JabopaTopHbie H 9aCOB KOMIIETEHIIHH
NpaKTHYeCKHe 3aHATHUS, IPUKJIAAHOI MOAYJ/Ib
1 2 3 4
OcHOBHOe coep:KaHue 64
Pazjnen 1. OcHOBBI CTPpOeHMS BellleCTBA 6 OK 01
Tema 1.1. OcHoOBHOE coep:KaHue 4
Crpoenue atomoB | TeopeTnueckoe o0yuenmne 2
XUMHUYCCKUX CoBpemeHHast MOJIeNIb CTPOEHHS aToMa. DJIeKTpOoHHas KoHpurypauus aroma. Kiaccupukanus XuMuyeckux
SJICMCHTOB 1 3NIEMEHTOB (s-, P-, d-3neMenThI). BaneHTHbIe 31eKTpoHbI. BaneHTHOCTE. DIEKTPOHHAS PHUPOIa XUMHUYESCKON
npuponaa CBSI3H. DIIEKTPOOTpULIaTeNbHOCTh. KoBaneHTHas! CBsI3b, €€ pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs
XUMHYECKOH (oOMeHHBIN U AJOHOpPHO-aKLenTOpHbIH). MoHHas cBsa3b. MeTtamnndeckas cBsi3b. BogopoaHas cBs3b. 2
CBA3H MexMoeKyIIpHbIE B3aUMOIEHCTBUSL.
H3oTorb1, 0CHOBHOE M BO30YXJCHHOE COCTOSIHUE aTOMa, THOPUAM3AIls aTOMHBIX OpOUTasei.
IIpakTHYecKkne 3aHATHS 2
Pemenne npakTuyeckux 3alaHUi Ha COCTaBIIEHUE YJIEKTPOHHO-Tpaduueckux GopmMyi syieMeHToB 1-4
MIEPUOJOB.
Peurenue 3aganuii Ha UCNIOJIB30BAHNE XMMUUYECKON CUMBOJIMKHM U Ha3BaHUW COEMHEHUH M0 HOMEHKIIAaType 5

MEXTYHapOJHOTO COK03a TEOPETUUECKON U MPUKJIAHOW XUMUU U TPUBUAIBHBIX Ha3BaHUH ISl COCTABIICHUS
XUMHUYECKUX (OPMYJ IBYXaTOMHBIX COETUHEHUI (OKCUIOB, CYTb(GUIO0B, THAPUAOB U T.I.) U IPYTUX
HEOPraHMYECKHX COCAMHEHUH OT/ICIbHBIX KJIACCOB.
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Tema 1.2. OcHoBHOe coepkaHue 2 OKO01
Ilepuonnyeckuii | Teopernueckoe ooyueHue 1 OK 02
3aK0H U Ta0muIa
J.1. Menpeneesa | Ilepuoanueckuii 3akoH u Ilepuonnyeckas cucrema xumuueckux anementoB .M. Menneneesa. 1
MupoBo33peHueckoe u HayuHoe 3HadeHue [lepnonnueckoro 3akona /[.1. Menneneesa.
OTKpBITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.
IIpakTnueckune 3aHATHSA 1
Penenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUYECKHX 3aJJaHUM Ha XapaKTepHU3aI[Mi0 XUMUYECKUX
piIeMeHTOB «MeTanueckre / HeMeTalNIMYeCKHe CBOMCTBA, 3JIEKTPOOTPULIATEILHOCTh U CPOJICTBO K
PIIEKTPOHY XUMHUUYECKUX 3JIEMEHTOB B COOTBETCTBUE C MX AJIEKTPOHHBIM CTPOCHHUEM U TIOJIOKEHUEM B
[IepUOINYECKOM cucteMe XumMuieckux anemMenToB .M. MenneneeBay..
Pa3nen 2. XuMunueckue peakunu 11
Tema 2.1. Tunelt | OcHOBHOE coep:KaHUE 6 OKO1
XUMUYCCKUX Teoperuyeckoe o0yueHue 3
peakuun Knaccugukanus v TUIIBI XUMUYECKUX PEAKLUN C y4acTHEM HEeOpraHu4eckux BeriecTB. KoauuecTBeHHbIe
OTHOILIEHMsI B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMUHU M PacUeThl 110 YpaBHEHUSIM
XUMUYECKUX peakiuii. MoJb Kak equHMIIa KOJMYecTBa BelecTBa. MouisipHas Macca. 3aKOHbI COXPAHEHUS 3
Macchl ¥ 3Hepruu. 3akoH ABorajipo. MossipHblil 00beM ra3oB. OTHOCHTENBbHAS MJIOTHOCTh Ta30B.
Peakiiun koMIuiekcooOpa3oBaHUsl ¢ y4aCTUEM HEOPraHWYECKUX BELIECTB (Ha MPUMeEpe I'MIPOKCOKOMIUIEKCOB
LMHKA U QITIOMUHUA).
IIpakTnyeckune 3aHATHSA 3
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CocraBiieHH€e ypaBHEHUHN peakuii COCTUHEHUS, Pa3JIOKEHHUs, 3aMEILIEHUs], 0OMeHa. YpaBHEHUS peaKkIuit
TOpPEHHUsl, HOHHOTO 0OMEHa, OKHCIICHUS-BOCCTAHOBJICHUSI.

Pacuer xommuecTBEHHBIX XapaKTCPUCTUK UCXOAHBIX BCUICCTB U IMPOAYKTOB PCAKIINH. Pacuer
KOJIMYCCTBCHHBIX XaPaKTCPUCTHUK NPOAYKTAa pCaKIU COCANHCHUS, €CJIM OAHO U3 BCUICCTB JaHO B I/I36I)ITK€
W/WIH CONEPXKUT puMecH. PacueT MaccoBo# uii 00beMHOM JTOJTM BBIXOA MIPOAYKTA PEAKIIUN COCTMHEHUS
OT TEOPETHUYECKHU BO3MOXKHOI0. Pacuer 00beMHBIX OTHOILIEHUH ra30B. Pacuer Macchl (00bEM, KOJIMUECTBO
BEILECTBA) MIPOJIYKTA PEaKUH, €CJIU OJIHO U3 BEILECTB JaHO B BUJE PacTBOpA C OIIPEIEICHHON MaccoBOM
JI0JIEW paCTBOPEHHOTO

BEIIECTBA.

VYpaBHeHUs OKUCIIEHHUSI-BOCCTaHOBJICHH. CTeneHb okuciaeHuss. OKUCIUTETh U BOCCTAHOBUTENb.
OKHCIUTENTFHO- BOCCTAHOBUTENIBHBIC PEAKIIUH B IPUPOJIC, TPOU3BOJICTBEHHBIX MPOIIECCaX U
KU3HEACSITEIIbHOCTH OpraHu3MoB. OKHCIUTEIBHO-BOCCTAHOBUTEBbHBIN MOTeHIHA cpenbl. CocTaBiIeHUE U
YpaBHUBAHHUE OKUCIUTEIBHO- BOCCTAHOBUTEIHHBIX PEAKITUH METOJIO0M AJIEKTPOHHOTO Oananca. TunmmaHbie
HEOpPraHNMYeCKHUe OKUCIUTEIN U BOCCTAHOBUTEIHU. DIEKTPOJIU3 PACTBOPOB U PACILIIABOB COJIEH.

Tema 2.2.
DIIEKTPOJIUTHYECKA
S JUCCOLMALIMSA U
HOHHBIA 00MeH

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHuune

OK 01

TeOpI/Iﬂ BJICKTpOJII/ITH‘IeCKOﬁ Juccounanuu. PeaKI_II/II/I HOHHOTO 00MeHa. CocTaBiieHUE pCaKHI/Ifl HOHHOTO
oOMeHa IIYTEM COCTABJICHUA HUX ITOJHBLIX U COKPAIICHHBIX HOHHBIX ypaBHeHHﬁ.

FI/L[[pOJ'II/I?) coJjieil. 3HaUeHME ruapoJinia B OHOJOTMYECKUX OOMEHHBIX mpouneccax. HpI/IMeHeHI/Ie Truapojuns3a B
IIPOMBIIIJICHHOCTH.

IlpakTH4yeckue 3aHATHSA

CocrapneHue peakiuii HFOHHOro 0OMeHa IyTeM COCTaBJICHUS X MOJIHBIX U COKPALIEHHBIX HOHHBIX
YPaBHEHUM.

CocraBieHue peaKuHﬁ ruapoJjin3a CoJIei.

UlabopaTopHbIe 3aHATHS

C paCTBOpaMu HICJIOYH U Kap60HaTa HaTpUsl.

HccnegoBanue CpCabl paCTBOPOB COJ'ICfI, 06pa3OBaHHBIX CHUJIbHBIMM M CJIa0BIMHU MMpOTOJINTAMHU, U UX peaKHI/Iﬁ

KonTpoabHnasn
pa6ora 1
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Paznea 3.

CTpoeHne H CBOMCTBA HECOPraHUnYeCKUX BEIIECTB

13

Tema 3.1.
Knaccudukarus
, HOMEHKJIaTypa
U CTpOCHHUE
HEOPraHUYECKU
X BEIIECTB

OcHoBHOe coepkaHue

TeopeTuquRoe oﬁyqelme

[Ipenmer Heopranudeckoil xumuu. Bzaumocss3p Heopranmdecknx Bemniects. Kimaccudukamnms
HeopraHuueckux BerecTs. [IpocThie u cioxxHble BemecTBa. OCHOBHBIE KJIACCHI CIOMKHBIX BEIIECTB (OKCHUIBI,
TUAPOKCUIBI, KUCIOTHI, coir). HoMeHK1aTypa 1 Ha3BaHHME HEOPraHUYECKHUX BEIIECTB UCXOS U3 UX
XUMHUYECKOH (OPMYJIbl UM COCTaBICHUE XUMHUUECKON (OpMYIIbl MUCXO/I U3 HA3BaHMSI BEILIECTBA 110
MEKIyHAPOJHOM WIIM TPUBUAIBHON HOMEHKIIATYpPE.

MexMonekysspHble B3aumoaencTeus. Kpucramtornaparsl. ArperaTHble COCTOSIHUS BEIIECTBaA.
Kpucrannmueckue n amopdHsble BemiecTBa. TUIBI KPUCTAIINYECKUX PEUIETOK (aTOMHAs!, MOJIEKYJISIpHas,
MOHHasl, MeTajindyeckasi). 3aBUCUMOCTb (PM3NYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUTMYECKON
pemetku. [IpuunHbl MHOrOOOpa3us BEIIECTB.

CoBpeMeHHbIE MPECTAaBIEHUS O CTPOCHUU TBEPBIX, )KUJIKUX U ra3000pa3HbIX BemiecTB. JKuakue
KPUCTAJLIIBL.

IIpakTHYeckue 3aHATHS

Pemenne 3amau Ha pacueT MaccoBOW J0JM (MAaccChl) XMMHUYECKOTO JJIEMEHTa (COCAMHEHHS) B MOJIEKYIIE
(cmecn). Pemienne mpakTUYECKHX 3aJaHUN MO KIACCH(PUKAIMKH, HOMEHKJIATYpPE U XUMHYECKUM (opmyaam
HEOPraHWYeCKUX BEIIECTB Pa3IMYHBIX KIACCOB (HA3bIBATh M COCTABIATH (OPMYIIBI XHMHUYECKUX BEIICCTB,
OTIPEIENATHIIPHHAICKHOCTD K KJIaccy).

OK 01
OK 02

Tema 3.2.
duzuko-
XUMHYECKHE
CBOICTBa
HEOPraHUYECKUX
BEIIIECTB

OcHOBHOE cojlep:KaHue

Teopernyeckoe o0yueHue

Mertansl. O6H_II/IC (bHSH‘ICCKI/Ie 1 XUMHYECKHE CBOMCTBA MeTauioB. CriocoObl MOJIyYCHUS. 3HayeHue
MCTAJUIOB U HEMCTAJJIOB B IMTPHUPOAC U ) KU3HCACATCIBHOCTH YCJIOBCKA U OPraHn3MOB. KOppO3I/I${ MCTAJIJIOB:
BHbBI KOppOSI/II/I,CHOCO6H 3allIUTBI METAJUIOB OT KOPPO3UH.

Hemeramnel. O6ume puznyeckre 1 XMMHUUECKUE CBOMCTBA HEMeTaIoB. TUnUyHble cBoiicTBa MeTayioB [Y—
YII rpynn. Knaccudukanus 1 HOMEHKIaTypa COeqUHEHNI HeMeTalioB. KpyroBopoTel OMOT€HHBIX
2JIEMEHTOB BIIPUPOJIE.

XHMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPIraHNYCCKHX BCIICCTB (OKCI/IIIOB, T'HAPOKCHUA0OB, KUCJIOT,
CoJIeH U I[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB ITPOCTBIX BCHICCTB, BOAOPOAHBIX COCI[I/IHGHI/II\/'I,
BBICIIHUX OKCUA0OB UTUAPOKCUIOB.

IIpakTHYecKkHne 3aHATHA

OK 01
OK 02
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CocraBieHue ypaBHCHI/Ifl XUMHNYCCKHUX peaKuHﬁ C Y4aCTHEM IPOCTHIX U CIIOKHBIX HCOPraHNMYCCKUX BCIICCTB!
OKCHJOB MCTAJJIOB, HEMCTALJIOB H aM(I)OTepHBIX OJICMCHTOB;, HCOPraHU4YCCKUX KHUCIIOT, OCHOBAHUH U

aM(OTEPHBIX THAPOKCHJIOB, HEOPTAaHMUECKUX COJICH, XapaKTePH3yIOUINX UX CBOMCTBA. 2
Pemenne npakTuKo-OpuEeHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHUM Ha CBOMCTBA U MOJIyY€HUE HEOPTaHUYECKUX
BEILECTB.
JlabopaTopHble 3aHATUSA 1
Pemenue sxcriepuMeHTaNIbHBIX 3ajja4d MO0 CBOMCTBAM XMMHUYECKUM CBOMCTBAM METAJJIOB M HEMETAJLJIOB, 110 1
pacro3HaBaHUIO U MOJTYYEHUIO COEAUMHEHNUN METAJJIOB U HEMETAJIJIOB.
Tema 3.3. OcHoBHOE coep:xaHue 3 OK 01
IIpon3BoacTBO TeopeTuyeckoe ofy4enue 2 |OKO02
HCOPraHU9CCKUX | Qe mpeACTaBICHUS O POMBIIICHHBIX CIIOCO0aX MOJYYEHHs XUMUYECKUX BEIIECTB (Ha pUMepe [1K 1.2
BCIICCTB. MIPOU3BOJICTBA AMMHUAKa, CEPHOM KHCIIOTHI). 2
3Havenne u UYepHast 1 1IBETHAsI MeTaLUTyprusl. [IpakTHdeckoe MpuUMeHEHHE AIEKTPOIIH3a TS TTOJTyIeHHUS IIEeT0YHbIX,
TIPUMCHCHNC B LIEJIOYHO3EMETbHBIX METAJUIOB U alfoMUHKA. CTEKJIO U CUJIMKATHASI TPOMBIILIEHHOCTb.
ObITy M Ha IIpo6iieMa 0TX010B U HOOOUHBIX IIPOTYKTOB.
TpOM3BOACTE IIpakTHYecKkHne 3aHATHS 1
© Pemienne npakTHKO-OpPMEHTHPOBAHHBIX 33aJaHUH O POJM HEOPraHWYECKOH XMMHMH B Pa3BUTUU MEAULUHBI,
CO3/IaHMM HOBBIX MAaTEpUAIOB (B CTPOMTEIBCTBE M JIP. OTPACISAX MPOMBIIUICHHOCTH), HOBBIX MCTOYHHUKOB 1
SHEpruu (aJbTEpPHATUBHBIE MCTOYHMKH SHEPIUHU) B PEIICHUM MPOOJIEM HKOJOIMYECKOM, 3HEepreTHYecKon U
MUIEBOM 0€30MMacCHOCTH.
Pa3nen 4. CTpoeHue U CBOHCTBA OPraHUYecKHX BelecTB 16
Tema 4.1. OcHoBHOE coep:xaHue 4 OK 01
Knaccuduxanus, | Teopermueckoe oGyuenue 2
CTPOCHHUC 1 IIpeamer oprannyueckor XuMun. B3anMoCBsI3b HEOPTaHUUECKUX U OPTaHUYECKUX BEMIECTB.
HOMCHKJIaTypa XHUMHYECKOE CTPOCHUE KaK MOPSAJOK COETUHEHHUSI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIGHTHOCTU. OCHOBHBIE
OPraHMICCKUX MIOJIOKEHHUSI TEOPUU XHMHYECKOTO CTPOCHHs OpraHMuYecKux coeauHeHuid A.M. byriepoBa. YrieponHslid
BCIICCTB CKEJEeT OpraHMYecKONM MOJIEKYNbl. MOJIEKYIsIpHbIE W CTPYKTYpHBbIE (pa3BEpHYTHIE, COKpAILEHHBIE) 5

XuMHuueckrue (Gpopmysbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHUYECKOTO CTpOeHUs Mosekyn. M3omepus u
M30MepHI (CTPYKTYpHas, reoMeTprueckas (Iuc-Tpanc-u3omepus). KpaTHOCTh XUMHUYECKOU CBS3H.

[lonssitue o QyHkuMOHaNbHOW rpynme. IlpuHIMIB  KiIacCU(UKAUM  OPraHUYECKUX  COETUHEHHM.
MexayHapoAHassHOMEHKJIaTypa U MPUHLIUIIBI HOMEHKJIATYPbl OPraHUYeCKUX COEJMHEHUH.
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HpaRaneCRne 3aHATUSA

HomeHnknarypa opraHM4ecKHX COEAMHEHMM OTIENbHBIX KIACCOB (HACBIIIEHHBbIE, HEHACHIIIECHHbIE W
apoOMaTUYeCKHe YIIIEBOAOPOMAbI, CIUPTHL, (EHONBI, albACTHABL, KETOHBI, KapOOHOBBIE KHCIOTHI H [p.)
CocraBneHHe TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYIT OPraHUYECKUX BEIIECTB OTACIBHBIX KIIACCOB,
WCTIONB3ysl WX Ha3BaHUs 110 CHUCTEMAaTHYECKOM HoOMeHkiarype. Pacuersl mpocreiimeit  (Gopmyssl
OpraHMYECKON MOJIEKYJIbL, UCXOS1 U3 DJIEMEHTHOIO cocTana (B %).

Tema 4.2.
CBolicTBa
OpraHHYECKUX
COCIUHCHHI

OcHoBHOE CoA€cpiKaHue

OK 01

Teopernyeckoe o0yueHue

OK 02

OU3NKO-XMMHUYECKUE CBOMCTBA OPraHMUECKUX COEAMHEHUN OT/IENbHBIX KJIACCOB (0COOEHHOCTH
KJIacCU(UKAMUU HOMEHKJIaTypbl BHYTPHU KJlacca; TOMOJIOTUYECKUH psll ¥ o01as (opMyiia; u30Mepus;
(uznyeckue cBOCTBa; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYECHHUS):

— IIpeeNbHbIE YIIIEBOAOPOIbl. ['OpeHre MeTaHa Kak OJJMH U3 OCHOBHBIX UICTOYHHUKOB TEILJIA B
MIPOMBIIIIJIEHHOCTH U ObITY. CBOMCTBa NPUPOIAHBIX YTIEBOIOPOIOB, HAX0XKACHHUE B IPUPOJIE U IPUMEHEHHE
AJIKAHOB;

— HeTIpeIeNIbHBIC U apOMaTHYECKUE YIIIeBOIOPObl. [lonmmepur3alius STHiIeHa KaKk OCHOBHOE HaIpaBJICHUE
€r0 HMCIOJIb30BaHMs. ['OpeHne aleTnieHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHH LTS CBAPKH U
pe3ku

METAJUIOB;

— KHUCJIOPOJCOJEpIKAIINe COeIUHEHUsI (CIUPTBl M MpocThie 3GUpPbI, (EHOJbI, ATbIACTUIbl U KETOHBI,
KapOOHOBbIE KHUCIOTHI W HMX Mpou3BojHbIe). [IpakTuueckoe NpPUMEHEHHE STUJICHIJIMKOJIS, TIIHIIEPUHA,
¢denona. Ilpumenenue ¢dopmanbaeruaa, ameraibleruia, YKCYCHOW KHUCIOThL. MpbUla Kak COJU BBICIIHUX
KapOOHOBBIX KUCIOT. MOIOIIMECBOMCTBA MBLIIA;

— a30TCoACpKAIIUC COCANHCHUA (aMI/IHBI N aMHMHOKHCJIOTHI, 6€J'IKI/I).

IlpakTHyeckue 3aHATHSA

Pemenue nemnouex HpeBpaH_ICHI/Iﬁ Ha TCHCTUYCCKYIO CBA3b MCKAY KJIACCAMH OPraHUYICCKUX COCJIMHEHHUH C
COCTaBJICHHEM Ha3BaHUM OpPraHUYCCKUX CO€OUHEHMH MO TpHBHaHBHOﬁ NN Me)KILYI{apOﬂHOﬁ
CHUCTEMaTHYECKOM HOMCHKIIATYpC. Pemenne PaCUYCTHBIX 3aa4 110 YPAaBHCHUAM peaKL{I/Iﬁ C y4aCTuem
OpraHN4YC€CKUX BCIICCTB.

JlabopaTopHble 3aHATHS
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JlaboparopHas padoTa «IloyueHue 3TUIICHA U U3YYEHUE €TO CBOHCTBY.

[Tony4yeHue 3THUIICHA M3 3TaHOJIa B Ja00pATOPHU U U3YyUEHHE ero GU3NICCKUX U XUMUYECKUX CBOMCTB.
CocraBienue peaKHI/Iﬁ MPUCOCAUHCHUSA U OKUCIICHUSA Ha ITPUMEPC 3TUJICHA. Pemenune paCyYCTHBIX 3a4a4 C
UCII0JIb30BAHUEM TUIOTHOCTH T'a30B 110 BOJIOPOY U BO3IYXY

Tema 4.3. OcHOBHOE coep:KaHue OK 01
Oprannyeckue Teoperuueckoe oGyuenue OK 02
BCIIICCTBA B buooprannyeckue coenuHenus. [Ipumenenne u 6uosornyeckas ponib yriieBogoB. OKUCIEHUE YTIIEBOJIOB — K21
’KU3HEAEATEIILHOC

TH 4Y€JI0BEKA.
[TpowusBoacTBO M

WCTOYHUK SHEPTUHU KUBBIX Opranu3mMoB. O0nacTu NpuMEeHEeHHUsI aMUHOKUCIOT. [IpeBparienus 0enkoB muiu
B opranusme. buonornueckue ¢yHkiuu 6enkoB. buonoruueckue yHkiuu xupos. Posb opraHnueckoit

XMMHH B pEIIEHUH MTPOoOIieM MUIIeBON OE301MaCHOCTH.
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[IPUMECHEHHUE HyxnenHoBble KUCIOTHI: cocTaB U cTpoeHue. Ctpoenne HykieoTun0B. Cocta HykinenHoBbIX kuciot (JAHK,

OPraHu4eCKUX PHK). Posb HyKJIEMHOBBIX KUCIIOT B )KU3HEAESITEIbHOCTH OPraHU3MOB.

BEIIIECTB B

MIPOMBIIICHHOCTH
[Tpon3BOACTBO OpPraHUYECKUX BEIIECTB: MPOM3BOJACTBO MeTaHOJa, mepepaborka Hedru. [TommdTmiieH kak
KPYMTHOTOHHAXHBIH TPOJYKT XHMHUYECKOTO TMpOou3BojACTBA. llpumenenue stuieHa. I[IponsBoacTtBo u
MpUMEHEHHE KayqyKa U PEe3HHBI.
CuHTeTHYEeCKHEe W HCKYCCTBEHHBIE BOJIOKHA, HMX CTpPOEHHWE, cBoicTBa. [IpakTHueckoe MCHOIb30BAHUE
BOJIOKOH. CHHTETHYECKHE TUICHKU: W30JISIUS JIJIsl POBOIOB, MEMOpAHBI JJIsi ONIPECHEHUS BOJBI, 3al[UTHBIC
TUIGHKA JJIsi aBTOMOOWJICH, TUIACTBIPH, XHPYPTHYECKHE TOBS3KH. HOBBIE TEXHOJIOTHMH JalbHEHUIIETO
COBEPIIIEHCTBOBAHUS TTOJIMMEPHBIX MaTEPUAIIOB.
Poub opranndeckoil XuMuu B PEIICHUH MPOOIIEM SHEPTeTHYECKOl 0€30IaCHOCTH, B PA3BUTHH MEIUIIHEI,
CO3/IaHUH HOBBIX MaTEPHAJIOB, HOBBIX UICTOYHHUKOB SHEPTHH (IbTEPHATHBHBIC NCTOYHUKH YHEPTHN).
IIpakTuyeckue 3aHATHS
Pemenune npakTuKo-OpuEeHTHPOBAHHBIX 33/1aHUN IO COCTABICHUIO XMMHUECKUX PEaKLUN, OTpaKaroIIuX
XMUMHYECKYIO0 aKTUBHOCTh OPraHUYECKUX COEIMHEHUH B pa3IM4HbIX cpesiaX (IPUPOJAHBIX, OMOTOTHUECKUX,
TEXHOTCHHBIX).

KonTpoabHast

pa6ora 2

Paszpnen S. Kunernyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XMMUYECKUX PeaKkuuii

Tema 5.1. OcHoBHOe conep:xaHue OK 01

Kunernueckue Teopernueckoe odyuenne OK 02

3aKOHOMCPHOCT Xumudeckue peakiuu. Kinaccudukaims XMMHYECKUX peakidii: mo (a3oBOMy COCTaBy (FOMOTEHHBIE HU

U IPOTCKaHHUA TeTEPOreHHBIE), IO MUCTIOJIb30BAHUIO KaTaIn3aTopa (KaTaTUTHICCKHUE U HEKATATUTHUICCKHUE).

XUMHICCKHX CKOpOCTh pEaklliu, €€ 3aBHCUMOCTh OT pa3lUYHbIX (PAKTOPOB: MPHUPOJBI PEArHPYIONIMX BEUIECTB,

peaxiui KOHIICHTpAllUM pEarupyronrx BellecTB, Temrneparypsl (npaBuio Baut-I'odda), miomaau peakuoHHON

MOBEPXHOCTHU, HAJIMYIUS KAaTAJIMU3aTOPA. Poxb KaTaJin3aTopoB B IIPUPOJAC U ITPOMBIIIIICHHOM ITPOU3BOACTBC.

3Hepr1/m aKTHUBaIlUH. AKTI/IBI/IpOBaHHHﬁ KOMILJICKC. KaTaJ'II/ISaTOpLI U Karaiaui. Poib KaTajin3atopoB B
Iprupoac U NPOMBIIIIICHHOM IIPOU3BOJCTBC.

IIpakTHYecKkne 3aHATHA
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Pemenue pacuerHbIxX 3a1a4 1o TeMe «CKOPOCTh XUMUYECKOUN peaKum.

JlabopaTopHble 3aHATUSA

JIaboparopHas paboTa «OmnpeneneHne 3aBUCHMOCTH CKOPOCTU PEaKIMU OT KOHIEHTPAIMH PEearupyromux
BelecTBy. lMccnenoBanrue 3aBUCMMOCTU CKOPOCTH pEakIUU OT KOHIeHTpauuu. OrnpeneneHue KOHCTAHTHI
CKOPOCTH peaklIny rpauuecKuM METOOM.

Pemrenne npakTHKo-OpUEHTUPOBAHHBIX 33JaHU HA aHAIHN3 (DAKTOPOB, BIMSIONINX HA H3MEHEHHE CKOPOCTH
XUMHYECKON PEAKIUU.

Tema 5.2. OcHoBHOE conepxaHue
Tepmonunamuueck | Teoperuueckoe o0ydenune OK 01
ne Knaccupukanus XMMHYECKHX PEAKIHUIA: 10 TermmoBoMy 3P dekTy (3K30TEPMHUECKHE, SHAOTEPMUIECKHE), TIO OK 02
3aKOHOMEPHOCTH | oGpatumocTr (0OpaTumbie U HeoOpaTuMbIe). TermnoBbie 3PPEKThl XUMUISCKUX peakinnil. TepMoXuMuiecKkue
IIPOTCKaHH:A ypaBHeHUs. OOpaTUMOCTh peakiuil. XMMHUYECKOe PaBHOBECHE U €0 CMEIIEHHE MOJ ACUCTBUEM PA3INYHBIX
XHMUYCCKHX (akTopoB (KOHIICHTpAIIUS PEAreHTOB WJIM IPOJYKTOB PEaKIMH, TaBJICHUE, TeMIlepaTypa) Ui CO3JIaHus
peakiuii. ONTUMAJIBHBIX YCIOBUU MPOTEKAHUS XUMUYECKHUX MTPOIECCOB.
PaBHoBecue IMousTre 06 SHTANLIMKU U SHTPONHHU. DHeprus I ub6ca. 3akon 'ecca u cieacTBUs U3 Hero. Posb cMenienus
XMMHYICCKH PaBHOBECHS B TEXHOJIOTHYCCKUX ITPOIIECccax.
X peaxitiu IIpakTHYeckue 3aHATHS
[Mpunnun Jle [atense. Biusaue pa3nnvubix GakTOPOB HA H3MEHEHHUE PABHOBECHUST XUMHUYECKHX PEAKIIUH.
3aKOH JCUCTBYIONIMX MAaCC U KOHCTAHTa XMMHUYECKOTO paBHOBECHs. PacueTsl paBHOBECHBIX KOHIICHTPAIIUI
pearupyroIux BemecTB U MPOAYKTOB peaknuii. Pacuersl TemioBoro addexra peakium.
PerieHre mpakTHKO-OpUCHTUPOBAHHBIX 3a/IaHuii Ha puMeHeHne npunituna Jle-1llarense s HaxX0XKICHUS
HAIpaBJICHUs] CMEIIECHHs PABHOBECHS XMMHUYECKON PEaKIuu 1 aHaIu3 (PaKTOPOB, BIAMSIONIMX HA CMEICHUE
XAMHYECKOTO PaBHOBECHSI.
Pasneu 6. JucnepcHbie cuCTEMBbI
Tema 6.1. OcHoBHOeE coep:xaHue OK 01
JlucrepcHble Teopernueckoe o0y4eHune OK 02
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CUCTEMBI U
(baxTopsI UX
YCTOMYUBOCTH

Hucnepcusie cucremsl. Komutonaasie cucteMsl. ICTUHHBIE pacTBOPBL.

PactBoperne kak (Qusmko-xumudeckuii mpormecc. PactBopel. CrmocoObl TMPHUTOTOBICHHS PaCTBOPOB.
PactBopumMocTs. MaccoBas 1011 paCTBOPEHHOrO BemiecTsa. IIpenenbHo n0nmycTHMBbIE KOHLEHTpAUU U UX
HCII0JIb30BAHUE B OLIEHKE 3KOJOIMYECKON OE€301aCHOCTH.

Knaccugukamus mucrnepcHbIX cucteM 1O coctaBy. CTpoeHune M (PaKTOphl YCTOMYMBOCTH JIMCIIEPCHBIX
cucteM. Pacrno3HaBaHMe HCTUHHBIX PACTBOPOB, KOJUIOMAHBIX PAcTBOPOB U TIpyOOAMCIIEPCHBIX CUCTEM.
Crpoenne wmunemisl. PaccenBaHume cBeTa HpU NIPOXOXKAECHUHM CBETOBOTO IIydKa 4Yepe3 ONTHYECKU
HeoHOpoAHYIO cpeny (dddexrta Tunmams).

OK 07
I1K 2.2

HpaKTuquKue 3aHATUSA

Pemrenne 3aga4 Ha IPUTOTOBJIEHUE PACTBOPOB.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUN Ha JAUCIEPCHBIE CHCTEMBI, HCIOJIb3yEMbIE B
OBITOBOM W TIPOU3BOJACTBEHHOM JESITEIILHOCTH YEIOBEKa, C TMO3UIIMH DKOJOTHYECKON Oe30MmacHOCTH
MOCJIEICTBUI U IPAMOTHBIX PEIICHUN TPOOIIEM, CBSI3aHHBIX C XUMUEH.

UlabopaTopHble 3aHATHS

JlabopaTtopHas pabota «[IpuroroBieHne pacTBOPOBY».
[IpuroroBieHue pacTBOpPOB  3aJaHHOM (MONIApHO#)  KOHIIEHTpAIUU (c MPaKTHUKO-
OpUEHTUPOBAHHBIMHU BOIIPOCAMHU ), OTIPE/ICTICHUE CPEIbl BOJAHBIX PACTBOPOB.

Paznen 7.

KauvecTBeHHbIe peakiiuu 00HAPY:KeHHs] HEOPTAaHNYEeCKNX U OPraHMYecKHX BelllecTB

Tema 7.1.
O6napyxeHue
HEOPraHUYeCKUX
KaTHOHOB U
AHHOHOB

OcHOBHOE cojlep:KaHue

Teopernueckoe o0yueHue

KauecTBeHHBIE XMUMHUYECKUE PEAKIIMH, XapaKTEepPHbIE Il OOHAPYKEHHsI HEOPTaHMYECKHUX BEIIEeCTB (KAaTHOHOB
u annoHoB). CocTaBieHe ypaBHEHUN peakiuii oOHapykeHus: kaTuoHoB [—VI rpynmn u aHnOHOB, B T.4. B
MOJIEKYJISIPHON ¥ HOHHOU (popmax.

Peakuuu 06Hapy eHUSI HEOPTAHUYECKUX BEUIECTB B PEATbHBIX 00BEKTaX OKPYKAIOLIEH CPeIbl.

NSRS

JlabopaTopHbIe 3aHATHSA

JIaGopatopHast paboTa « AHATUTHYECKHE PEAKIIUN AHUOHOBY.

[IpoBeneHne KaueCTBEHHBIX peakIfii, HCIONIb3YeMbIX Ul 0OHApYKEHHsI aHHOHOB: KapOoHaTa, dpocdaTa,
cynb(dara, cynbpuaa, HUTpaTa, Xjaopuaa u ap. Onucanue HaOMIO1aeMbIX SBJICHUN U COCTAaBICHHUE
XUMUYECKUX PEaKIIHiA..

OK 01
OK 02
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Tema 7.2. OcHoBHOE coep:xaHue 2 OK 01
ObHapyxeHue Teopernueckoe odyuenue 1 OK 02
OPraHHYCCKHX KauecTBeHHBIE XMUMUUECKUE PEAKIIMH, XapaKTEPHbIE AJI1 OOHAPYKEHUSI OTAEIBHBIX KIaCCOB OPraHUYECKUX 1
BCIIICCTB COCIMHCHUI: (PEHOJIOB, abJICTHIOB, KpaxMalla, YKCYCHOW KHCIOThI, AMUHOKHCIIOT U JIp.
OTACTBHBIX Jlenatypanus OCJIKOB IPU HArPEBAaHKH, [IBETHBIC PEAKIMU OCJIKOB.
KJ1accoB € CocraBiieHHe KaueCTBEHHBIX peakluii OOHAPYKEHUsI OPraHUYECKUX COETUHEHUI OTAEIbHBIX KIaCCOB.
HCIIOJIE30BAHUEM | JlaGopaTOpHbIe 3aHATHSA 1
Ka9eCTBCHHBIX JlaboparopHas padoTa «KauecTBeHHbIE peakliiy Ha OTJEJIbHbBIE KIacChl OPraHUYECKUX BELIECTBY.
peakiiuu [IpoBeneHne KaueCTBEHHBIX PEAKIIHI, HCIIOJIb3YEMBIX JJIs1 OOHAPYKEHUSI OPraHNYEeCKUX BEIIECTB Pa3INUHbIX 1
KJIacCOB: ()€HOJIOB, ATBJACTUIOB, KpaxMalia, YKCYCHOM KUCIOThI, aMUHOKHUCIIOT, O€TKOB | 1ip. Onrcanue
HaO0JI0JaeMbIX SIBJICHUM U COCTABIIEHNE XUMUYECKUX PEAKIIMM U/UITH CXEM.
KoutpoabHas 1
padora 3
IIpodeccnoHabHO-OPUEHTUPOBAHHOE COAepKaHMe (COMePKAHUE TPUKJIATHOTO MOXYJIS) 6
Pa3znea 8. XuMusi B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJI0BEKA 6 OK 01
Tema 8.1. OCHOBHOE COIep:KaHUe 6 OK 02
Xumus B OBITY 1 [[IpakTHuecKHe 3aHATHS 6 [OK04
IIPOU3BOICTBEHHOM = = = OK 07
eATENBHOCTH Dkosornyeckas 6€30MacHOCTb MOCIEACTBUI OBITOBON U MIPON3BOACTBEHHOH /1€ TEILHOCTH YellOBeKa, 4
“ . “ I1K 2.3
YermoBeKa CBsI3aHHas ¢ NepepabOTKO BEeLIECTB; MOUCK U aHAIU3 XUMUUECKON HH(pOpMALUU U3 Pa3IMYHBIX
HCTOYHUKOB (Hay4yHasi U ydeOHO-Hay4YHas JIUTepaTypa, CpelicTBa MaccoBoi MH(opmMaruu, cetb VHTepHeT
U Apyrue).
Keiicol (c yueroMm Oynyuieil npodeccuoHanbHOM NesITeNbHOCTH) Ha aHAIN3 HHPOPMALIUHU O
[IPOM3BOICTBEHHOH J1eATETLHOCTH YEJIOBEKA, CBSI3aHHOMN ¢ 1epepaboTKON U MOJIyYeHHEM BEIIECTB, a TAKXKe C
PKOJIOTHYECKOI 0€30MacHOCTBIO.
3amura keiica: [IpencraBneHue pe3yibTaToOB pellieHNs KeHCOB (BBICTYIICHHE ¢ TIpe3eHTalHel) 2
2

IMpomexyrounas arrectanus (AuddepeHIHPOBAHHDII 3a4ET)
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3 YcaoBus peajim3anuu NporpaMmbl 00111e00pa30BaTeIbHOM THCIHUIIHHBI

3. 1 . TpeﬁoBaHl/lﬂ K MUHUMAJBbHOMY MaT€pUAJbHO-TEXHUYCCKOMY o0ecnevYeHuIo

s peanuzanuy IpOTpaMMbl TUCIUIUIMHBL JOJDKHBI OBITh MPETYCMOTPEHBI CIIEAYIONINE
CHCIMAIbHBIC IMOMEIICHUS: YYeOHBIH KaOMHET XWMHUU W/WIM Y4eOHOM XUMHUYECKOU
naboparopum.

Oo6opynoBanue y4eOHOro kaduHera (HarJsiiHble MOCO0OMs): HAOOPHI MIAPOCTEP>KHEBBIX
MOJENIEH MOJICKYJ, MOJIEIH KPUCTALUTUMYCCKUX PEHIETOK, KOJUICKIIMH IPOCTBIX M CIIOKHBIX
BEIIECTB W/WIM KOJUICKIIUH TIOJMMEPOB; KOJUICKIIMS TOPHBIX TMOPOJ W MHHEPAIOB, TabiIuIa
MenneneeBa, yaeOHbie (GriibMbI, IU(POBBIE 00pPA30BATEIBLHBIC PECYPCHI.

TexHuveckue cpeacrBa 00y4YeHHs: KOMITBIOTED C YCTPOWCTBAMHU BOCIPOW3BEICHUS
3ByKa, TIPUHTEP, MYJbTUMEIHA-TIPOCKTOP C DOKPAaHOM, MYJIbTUMEAHMHAS JIOCKa, YyKa3Ka-
IIpE3EHTEep VIS PE3EHTALU.

Oo6opynoBanue JjadopaTopum M padounx MecT JadoOpaTOpuM: MEH3YpPKU, MHIETKU-
KaIeJIbHUIBI, TEPMOMETPBI, MHUKPOCKOTI, JIYIIBI, MPEJIMETHBIC U IMOKPOBHBIC CTEKJIA, TUTAHIICTHI
JUIA KaIlleIbHBIX peakiuid, (QUiabTpoBajdbHAas Oymara, NMPOMBIBAJIKH, CTCKISHHBIC MPOOHPKH,
pe3nHOBBIE TPOOKH, (OoHAPUKH, HAOOP PEAKTHUBOB, CTEKJISHHBIC NAJIOYKU, IITATUBBI IS
MPOOUPOK; MEPHBIC ITUIHH/PHI, BOPOHKU CTEKIISTHHBIC, BOPOHKH JCITUTEIIbHBIC ITUITHHIPHICCKIC
(50-100 wmut), cTynku ¢ nectukoM, (GaphopoBbie YAIIKU, THHIETHI, GUIBTPHI OyMaXKHbBIC, BaTa,
MapJis, YacoBBIE CTEKJIAa, JJICKTPOIUTUTKH, JTaOOpaTOpHBIC INTAaTHBBI, CIHUPTOBBIC TOPEIKH,
CIUYKH, TpUOOp Ui MOIy4eHHs Ta30B (MU MpOOHpKa ¢ Ta300TBOAHON TpyOKoOii), nepxaTenu
JUIs IPOOUPOK, CKIISIHKH JUIsl XpaHEHUsI pEaKTUBOB, Pa3fdaTOYHbIE JIOTKU; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmMaTeNH; MUHIETHI; TUTEIBHBIE MIUTIIBI; CEKYHIOMEPHI (TaMephl), MEpHBIC
npooupku (Ha 10-20 mu) m mepubeie konObr (25, 50, 100 u 200 mu), BoasHas OaHst (WM
TEPMOCTAT), CTCKJISHHBIC MaJIOYKH; KOHWYECKHe KoyObl it tutpoBanus (50 m 100 wmo);
WHIUKATOpHBbIE TOJOCKU s ompeneneHus pH u craHmapTHas HHIMKATOpHAs LIKaja,
YHUBEPCAIbHBIN HHAUKATOP; tureTku Ha 1, 10, 50 M (vum mo3aropsl Ha 1, 5 u 10 M), OropeTku
JUTIsl TATPOBAHUS, MeAUIMHCKUE mpuiibl Ha 100—150 My, mabopaTopHble W/WIN aHATUTHYCCKUE
Bechbl, pH-MeTpsl, cymmnbHbIN mKad, U Ap. 1abopaTopHOE 000PyIOBAHUE.
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3.2. Undopmanuonnoe obecneueHne peau3anuu IporpaMmbl

1. Baunos,JI.H. Xumus:yaeOHuKIIsICpE IHETONPO heccHoHanbHOrooopasosanus/JI. H.
brmunos,U.JL.ITepdunosa,T.B.CokonoBa.—2-eu3.,cTep.
—Casnkr-IlerepOypr:Jlans,2021. —260c.

2. Eropos,B.B.O06masxumMus: yaeOHUKIISICPE THETOPO(HECCHOHATEHOTO
oOpazoBanus / B. B. Eropos. — Cankr-IletepOypr : Jlanp,2022. —192c.

3. TIpecc,M.A.OOmasxumus: yaeOHOCoCoOne ISICPEIHErOTPO HEeCCHOHATEHOTO
obpazoBanus / U. A. Ilpecc. — Cankr-IlerepOypr : Jlanp,2021. —496c¢.

4. IeromuxunaH.A.O6masxumus.Yueouuk.CITIO/H. A Illeronnxuna—
Cankr-IletepOypr:Jlanp,2021. —164c.

5. Ily3akoB,C.A.Xumus. 1 1 knacc:y4ue0. 4s0011eo0pa3oBar.opranu3aiuii: yriayosn. Y po
BeHb/C.A.Ily3akoB,H.B.Mamunna,B.A.ITonikoB.—2-en31.—M. :IIpocBemenne,2020. —320c.

6. TabpuenssnO.C.Xumust:yueo. msctya.npod.yued.3apeaennii/O.C.I'abpuensa, N.T.
OctpoymoB.—M.,2016.-256¢.

7. TaopuensnO.C.XumusyianpodeccuiucnennaaibHOCTEHTEXHUIECKOTOPOQHIIs:y
YeOHUKTICTY/I. yupexaeauiicpen.mpod.oodpazosanus/O.C.I"abpuensu,.I".OctpoymoB.—4-
ensn.,crep.—M.:M3narenbckuiiiienTp«Axagemus»,2017.—272c.

I[OHOJ]HI/ITCJIBHI)ICI/ICTO‘IHP[KI/[

1. Jleonoma, I I Xumus : yuebHoe mocobme / I'. I'. JleomoBa. — CaHKT-
[TerepOypr:Jlanp,2022. —208c.

2. Taopuensu, O. C., JIsicoBa, I. I'Xumus: KHUTa s IIperojgaBaTess:ydeo.-
MeToa.mmocoone.—M. Akagemus,2012.-332c¢.
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4. KOHTPOHL U OICHKA PE3YyJIbTATOB 0CBOCHUS 06m606pa3OBaTe.ﬂbH0ﬁ AUCIHUIIINHBI

KoHTpoiIb 1 O1IeHKa pe3ynbTaToOB 00Y4YEHUs OCYLIECTBISAETCA MIPETIOAABATENIEM B IIPOLIECCE
MPOBEACHUS TPAKTUYECKUX 3aHATHM M JIaOOpaTOPHBIX paboOT, TECTUPOBAHMSA, a TaKKe
BBIMIOJIHEHUS!  OOYYAlOIMMUCS ~ WHAWBUIYAJIBHBIX  3aJaHUN, MPOEKTOB, HCCIECJOBAHUM.
Pesynbrarel 0oOydeHHMs ONpEAENsAoT, uTo OOydaroliuecs JOJDKHBI 3HATh, I[OHUMAaThb H
JEMOHCTPUPOBAThH 110 3aBEPLICHUH U3YUYE€HUS JUCLIUILINHBIL.

st popMupoBaHUs, KOHTPOJISI M OLIEHKU PE3yIbTaTOB OCBOCHHS y4€OHOW TUCIIMILIIHHBI
HCIO0JIb3YETCSI CUCTEMA OLIEHOYHBIX MEPONPUATUH, IPEJICTABIISIIONIAs COOOH KOMIUIEKC Y4eOHBIX
MEpPONPUATHH, COTJIACOBAHHBIX C pPe3yJlbTaTaMu OOy4eHHs U CPOPMYTUPOBAHHBIX C YYETOM
OI'OC COO (npeametnsie pe3yapTaThl o aucuumuinae) 1 I'OC CIIO.

Mopyas / Pasnen

Ne / Tema PesynabTaT 00yuenus OueHoYHbIC MEPONIPUATHS OK

| |OcHoBHO# Moay/Ib

1 |Pa3gea 1. ®opmynaupoBath 0a30Bble
OcHoBBI NOHSATUS U 3aKOHBI XMMHMU
CTPOeHMs
BelllecTBa

1.1 |Ctpoenue atomoB |COCTaBJISATh XUMUYECKUE 1. Tect «CtpoeHue aToMOB OK 01

XUMHYECKUX bopMyIBl COEAMHEHUN B XUMHUYECKUX 3JIEMEHTOB U
AIIEMEHTOB U COOTBETCTBUU CO CTEMEHBIO |IPUPOAA XUMHUUECKON CBSZM.
pupoaa OKHUCJICHUS] XUMHYECKUX 2. 3a1auy Ha COCTaBJIEHUE
XUMHYECKON 3JIEMEHTOB, UCXOIS U3 XUMHUYECKUX POpMYIT
CBSI3U BaJICHTHOCTH U JBYXaTOMHBIX COE€AMHEHUIN

AIEKTPOOTPUIIATETHFHOCTH  |(OKCHUIIOB, CYIb(PHUIOB,
TUIPUJIOB U T.I1.).

1.2 |Ilepuomnueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoanusie  |OK 01
3aKOH U TaOJIMIIa |XHMHUYECKHE DJIEMEHTEI B TEOPETUYECKHUE 3aJJaHus Ha OK 02
JI.1. MenpeneeBa |COOTBETCTBHH C UX XapaKTEPU3ANI0 XUMHIECKIX

MIOJIO)KEHUEM B 3JIEMEHTOB: «MeTamindeckue /

MIePUOINYECKON cucTeme HEMETAJNIMYSCKHUE CBOMCTBA,
XHUMHYECKHUX 3JIEMEHTOB 3JIEKTPOOTPULIATEIIBHOCTh U
J.1. MenneneeBa CPOJCTBO K JJIEKTPOHY
XHUMHYECKHUX IJIEMEHTOB B
COOTBETCTBHE C UX
AJIIEKTPOHHBIM CTPOCHHUEM U
MIOJIOKEHUEM B TIEPUOAUYECKOU
CHUCTEME XMMHUYECKUX
anemenToB .. MenaeneeBa.
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenus OuneHo4yHbIe MepONIPUATHS OK
2 |Pa3gen 2. CocraBasaTs ypaBHeHusi u | KontposabHas padora
XuMHUYecKHe cXeMbl XUMHYECKHX «CTpoeHuHe BelecTBa U
peakuuu peakuuii XHMHYeCKHe peakuun
2.1 |Tunst CocraBiaTh peakuuu 1. 3amaun Ha cocTaBiieHUE OK 01
XUMUYECKUX COCIMHEHUS, PA3JIOKEHUs, |ypaBHEHUH peaKkIuii:
peaxuui oOMeHa, 3aMelleHus, — COeMHEHUS, 3aMeIICHUS,

OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHbIE
peakuuu U peakiuuu
KOMILJIEKCOOOpa3oBaHus (Ha
npuMmepe
TUAPOKCOKOMILIIEKCOB
QIIOMHUHUS U LIMHKA) C
y4acTHEM HEOPTraHUYECKUX
BEIIECTB

pasnokeHus, oOMeHa U peaxkiuil
C y4acTHEM KOMIUIEKCHBIX
coelMHeHu! (Ha mpuMepe
TUIPOKCOKOMIUIEKCOB
ATIOMUHMUS ¥ IIMHKA);

— OKHUCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN C
HCITOJIh30BaHUEM METOa
AJIEKTPOHHOTO OajnaHca;

— C y4acTHeM KOMIUIEKCHBIX
coelMHeHuH (Ha mpuMepe
TUPOKCOKOMIUIEKCOB ITUHKA U
AITFOMUHHS).

2. 3ajauu Ha pacyeT
KOJIMYECTBEHHBIX
XapaKTEePUCTHUK MPOAYKTa
peaKIuy COeTMHEHNSI; MacCOBOM
WM 00bEMHOM JI0JI BbIXO/1a
MPOJYKTa PEaKIUU COCTUHEHUS
OT TEOPETUUYECKH BO3MOKHOTIO;
00BEMHBIX OTHOILIEHUH Ira30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BEIIECTB U MPOJIYKTOB PEAKIUU;
Macchl (00beM, KOJTMYECTBO
BEIIECTBA) MIPOYKTa PEAKIIHH,
€CJIM OJIHO M3 BEIIECTB JJaHO B
BU/JIE PACTBOPA C OIPEICTICHHON
MAacCOBOM JI0JIEW pacTBOPEHHOTO
BEILIECTBA.
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OueHo4YHBIC MEPONIPUSTHS

OK

2.2

DNEKTPOIUTHYECK
ast JUcconuans u
HOHHBIN 00MEH

CocraBisTh ypaBHEHUS
XUMUYECKUX PEaKIHH
MOHHOTO OOMEHa C
y4acTHEM HEOPraHUYeCKuX
BEIIIECTB

1. 3ajanus Ha cocTaBlieHHE
MOJIEKYJISIPHBIX U MOHHBIX
pEaKuuii C y4acTUEM OKCHJIOB,
KHCIIOT, OCHOBAHUM U COJICH,
WOHHBIX PEaKUUH T'HApOIn3a
COJIEH, YCTAHOBJICHUE
W3MEHEHUS KHUCIIOTHOCTH CPEIbI.
2. JTabopartopHas pabora
«Peakuu rusiponmnszay.

OK 01

Paznen 3.
Crpoenne u
CBOMCTBA
HEOPraHUYecKuX
BellleCTB

HccaenoBarb cTpoeHue u
CBONCTBA
HEOpraHu4ecKUX BellecTB

KonTposbHnas paGora
«CBOIiCTBa HEOPTraHNYECKHUX
BelIeCTB)

3.1

Knaccudukanmus,
HOMEHKJIATypa 1
CTpOCHHE
HEOPraHU4eCKUX
BEIICCTB

Knaccudummposats
HEOpraHNYECKUe BEIIeCTBa
B COOTBETCTBHUH C UX
CTPOEHHEM

1. Tect «Homenknarypa u
HA3BaHHE HEOPTaHMUCCKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOPMYIIbl UITH
COCTaBJICHUE XUMHYECKOMN
(bopMyIbl UCXOIS U3 HAa3BaHUS
BEIIIECTBA MO MEXKIYHAPOIHON
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aj1aun Ha pacyeT MacCOBOM
J10JTH (MacChl) XHMHYECKOTO
a1eMeHTa (COeTMHEHHUSI) B
MoJIeKyJie (CMecH).

3. [IpakTnyeckue 3a1aHus 1o
KJIacCHU(PHKAIUU, HOMEHKIIAType
U XUMUYEeCKUM (opMynaam
HEOPraHMYECKUX BEILECTB
pa3IMYHbIX KJIACCOB.

4. IlpakTyeckue 3a1aHus Ha
OTpeeNIeHne XUMUYECKOI
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJ]a XUMHUYECKON
CBSI3M U TUIA KPUCTAJUTMYECKOM
PEIIeTKH.

OK 01

3.2

dusnko-
XUMHUYECKHE
CBOIicTBa
HEOPraHUYECKUX

YcraHaBauBaTh
3aBUCHUMOCTH (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPraHWYECKUX BEUIECTB

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB OKCH/IOB,
KHCJIOT, OCHOBaHMUIA,
aM(pOTEPHBIX TUIPOKCHUJIOB U

OK 01
OK 02

42




Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenus OuneHo4yHbIe MepONIPUATHS OK
BELLECTB OT CTPOEHUSI AaTOMOB U CoJIei.

MOJIEKYJI, a TAK)XKe THUIIA 2. 3ajaHus Ha COCTABJICHUE

KPUCTAJUIMYECKON PEIIETKH |ypaBHEHUM XUMHYECKUX
peaKuurii C y4acTUEM IPOCTHIX U
CJIOHBIX HEOPTaHUYECKHX
BELIECTB: OKCHJIOB METAJIJIOB,
HEMETAJIOB U aM(POTEPHBIX
AJIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAaHUH 1
aM(pOTEPHBIX THIPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOINX UX CBOWCTBA
U CHIOCOOBI TIOJTyYEHHUS.
3. [IpakTuKO-OpHEHTHPOBAHHBIC
TEOpeTUYeCKHe 3a1aHus Ha
CBOWCTBA M MOJIYYECHUE
HEOPraHMYECKUX BEIECTB.
4. JlTaboparopnas padota
«CBoliCcTBa METAJIOB U
HEMETaJIOBY.

3.3 |[Ipou3BoacTBO O6ocHoBwIBaTh 3HaueHue u |[Ipaktuko-opueHtupoBannpie |OK 01
HEOpPraHWYECKUX |IPUMEHEHUE 3a/IaHUs 110 COCTABJICHUIO OK 02
BEIIIECTB. HEOPraHWYECKUX BEIIECTB B | XUMUYECKUX PEAKIUN C K 1.2
3HayeHue u ObITOBOI 1 y4acTHEM HEOPraHU4eCcKuX
IIPUMEHEHHE B IIPOM3BO/ICTBEHHOMN BEIIECTB, MCIIOJIBb3YEMBIX JUISl UX
ObITY U Ha NEeSITEIbHOCTH YEJIOBEKA UX |WACHTU(DUKALMY U
MIPOU3BOJICTBE (U3UKO-XMMHUYECKUMHU MIPOMBIIIJICHHBIX CIIOCOOOB

cBOMcTBaMU HOJTy4EHUs.

4 |Pa3nex 4. HccaenoBatb crpoenune n | KonrpoabHas padora
Crpoenne n cBOiicTBa oprannveckux |«CrpoeHue u CBOICTBA
CBOIICTBA BeleCTB OPraHU4YeCKHUX BelecTB)
OpPraHU4YecKux
BelIeCTB

4.1 |Knaccudukanus, |(Knaccupuumuponartsb 1. 3apanus Ha cocTaBieHue OK 01
CTPOEHUE U OpraHMYECKHE BEUIECTBA B |HAa3BaHUUI OPraHU4YECKUX
HOMEHKJIAaTypa COOTBETCTBUU C UX COEIMHEHUH 110 TPUBHUAJILHOU
OpPraHMYECKUX CTPOEHUEM WJIM MEXIYHapOJHOU
BEILECTB CUCTEMAaTHUYECKON

HOMEHKJIATYypeE.

2. 3aI[aHI/ISI Ha COCTAaBJICHUC
MOJIHBIX U COKPAIICHHBIX

CTPYKTYPHBIX (popmyt
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OueHo4YHBIC MEPONIPUSTHS

OK

OpraHUYECKUX BEILECTB
OTJICJIBHBIX KJIACCOB.

3. 3ajauu Ha onpezeneHue
npocTeniel GopmMyIbl
OPraHNYeCKON MOJIEKYJIBI,
UCXOJIS U3 DIIEMEHTHOIO COCTaBa

(B %).

4.2

CBolicTBa
OpraHUYECKUX
COEIMHEHUI

YcranaBauBaTh
3aBUCUMOCTb (PU3HUKO-
XUMHYECKUX CBOIICTB
OPraHNYECKHX BEIIECTB OT
CTPOEHUS MOJIEKYJT

1. 3aganusa Ha cocTaBlIeHUE
ypaBHEHUN XUMUYECKUX
peaKkuuil ¢ yqacTueM
OpraHUYeCKHUX BEIECTB HA
OCHOBAHMU UX COCTaBa U
CTPOCHHSL.

2. 3amaHns Ha COCTABIICHUE
YpaBHEHUN XUMUYECKUX
peaknnii, WITIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C YIETOM
MEXaHU3MOB MPOTEKAHMS
JTAHHBIX Peakuil u
T€HETHYCCKOH CBS3H
OPraHUYeCKHUX BEIIECTB Pa3HBIX
KJIaCCOB.

3. PacyeTHble 3a1a4u 110
YpaBHEHUSIM pEaKINil C
y4acCTHEM OpraHUYECKUX
BEIIECTB.

4. JlTaboparopnas padota
«[lonydyenue sTuiIeHA U
U3YYEHHUE €ro CBOICTBY.

OK 01
OK 02

4.3

Opranunueckue
BEILECTBA B
KHU3HEIESATEIBHOC
THU 4€JIOBEKA.
IIpousBoacTeo u
IIPUMEHEHHE
OpPraHUYECKUX
BEILECTB B
MIPOMBIIITIEHHOCTH

OO00CHOBEBIBATh 3HAYEHHE U
MIPUMEHEHUE OPraHUYECKUX
BEIIECTB B OBITOBOM U
IIPOU3BOJACTBEHHOMN
JIeATEIILHOCTH YeI0BeKa UX
(U3UKO-XUMHYECKUMHU
CBOMCTBAMU

[TpakTHKO-OPUEHTUPOBAHHBIC
3a/1aHus 110 COCTABIIEHHIO
XHUMHYECKHUX PEaKIHH ¢
y4acTUEM OpPTaHHUYECKUX
BEIIECTB, UCIIOJIB3YEMBIX IS UX
uaeHTU(GUKAIIH B OBITY U
MPOMBIIIJICHHOCTH.

OK 01
OK 02
IIK 2.1
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenus OueHo4YHBIC MEPONIPUSTHS OK
5 |Pa3zpen S. HccnenoBats paBHoBecue |KonrpoabHasi pabora
Kunernuyeckue U |M CKOpOCTh XUMHYeCKUX |«CKOpOCTH XUMHYECKOI
TepMOAMHAMMYEC | peaKIui peakuuu U XuMu4ecKoe
KHe pPaBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUS
XUMHYECKHX
peakuuii

5.1 |Kunernueckue UccnenoBats BusiHUE 1. JJaboparopnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHLIEHTPALUU BBIOOD: OK 02
MPOTEKAHHS pearupymoomux BemecTB 1 (— «OnpeaeneHue 3aBUCUMOCTH
XUMHYECKHAX TEMIIEPATYpPbl HA CKOPOCTh |CKOPOCTU PEAKIUU OT
peaxmuii XUMAYECKUX PEaKITHi KOHIICHTPALIMHU pearupyronux

BELIECTBY;

— «Onpenenennue 3aBUCUMOCTH
CKOPOCTH pEaKIMH OT
TEMIEPATYPHI».

2. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpeTUYeCcKHe 3aJaHus Ha
aHaiau3 (paxTopoB, BIUSIOIINX
Ha U3MEHEHHUE CKOPOCTHU
XUMHYECKOW PEaKIUU.

5.2 |Tepmonunamuuec |MccnenoBarh BIusTHIE 1. 3amaum Ha pacuersl TemoBbx |OK 01
Kue W3MEHEHUS KOHIEHTpanuu |3¢dekToB xumuieckux peakmuii [OK 02
3aKOHOMEPHOCTH |BEILIECTB, PEAKLUU CPEIbl U | OMpPEIEICHUEe TUIla peakliuu
MPOTEKAHUS TEMIIEpaTyphl Ha cMelleHue (10 TeroBoMY 3G (eKTy: IK30-
XUMHYECKUX XMUMHUYECKOTO PAaBHOBECHUS |H SHIOTEPMHUECKHUE).
peaxuii. 2. [IpakTHKO-OpHUEHTUPOBAHHBIE
PaBHoBecue 3aJaHus Ha IPUMEHEHHE
XUMHYECKUX npunnumna Jle llarense mis
peakuuit HAXO0/ICHUS HANlPaBJICHUS

CMEIICHHS PAaBHOBECHS
XUMHYECKON PEaKIMK U aHAJIN3
(bakTOpOB, BIAUSIOMIMX HA
CMEIIEHUE XUMHYECKOTO
paBHOBECHS.
3. JJaboparopHas pabota
«M3yueHne BIUSIHUS Pa3TUYHbBIX
(bakTOpOB Ha CMEILIEHUE
XUMUYECKOTO PABHOBECHS».

6 |Pa3mex 6. HccaenoBats aucnepcusnie | KonrpoabHas padora no reme

ducnepcHbie CHCTEMBI «/lucnepcHbie cuCTEeMbI»
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Monayas / Pazgen

Ne / Tema PesynbTaT 00yuenus OueHo4YHBIC MEPONIPUSTHS OK
CHCTEMBI
6.1 |IucniepcHbie Paznuuarh uCTUHHBIE 1. 3amaum HA TPUTOTOBJICHUE OK 01
CUCTEMBI U PacTBOPBI, KOJUIOUIHBIE pacTBOPOB. OK 02
(hakTophI UX pacTBOpPHI U 2. IIpaktuko-opuentupoBanubie |[1K 2.2
YCTOMYUBOCTH rpy0OMCIIEPCHBIE CUCTEMBI |pacUeTHEIC 3aJaHUS Ha
Ha OCHOBE XUMUYECKOTO JICTIEPCHBIE CUCTEMB,
JKCIIEPUMEHTA UCTIOJIb3yeMbIe B OBITOBOW 1
MPOU3BOJACTBEHHOMN
JeSITEIbHOCTH YEJIOBEKA.
6.2 |HUccnemoBanue HccnenoBath Gpusmko- JlabopatopHnast pabota (Ha OK 01
CBOICTB XUMHYECKHE CBOMCTBA BBIOOD):
JIACTIEPCHBIX pa3IMYHBIX BUJIOB — [IpuroToBieHne pacTBOpOB;
CUCTEM JIMCTIEPCHBIX CHCTEM — UccnenoBanne AUCTIEPCHBIX
CHUCTEM.
7 |Pazgen 7. HccnenoBarsb cBoiicTBa
KadecTBeHHbIEe |OpraHu4ecKuX H
peakuuu HEeOpraHu4ecKUX BellecTB
o0Hapy:KeHus! € UCNOJIb30BaHHEM
OPraHU4YecKNX U |KayeCTBEHHBIX peaKIuii
HEOpPraHu4ecKux
BelleCTB
7.1 |OGHapyxeHue HccnenoBarh 1. JJaboparopnas pabora (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHbIC PEaKIM1 BBIOOD):
KaTHOHOB U HEOPraHUYECKUX BEIIECTB |— AHATUTHYECKHUE PEaKIUU
AHHUOHOB katuoHoB [-VI rpynm;
— AHanmuTH4ecKne peakiuuu
AQHUOHOB.
2. [IpakTuyeckuie 3a1aHus Ha
COCTaBIICHUE YPaBHEHUI
peakiuii OOHapyKEeHUS
kaTtuoHOB [-VI rpynn u
AQHUOHOB, B T.4. B MOJICKYJISIPHOU
U MOHHOH (opmax.
7.2 |O6HapyxeHue Hccnenosate 1. JTaboparopHas paboTa (Ha OK 01
OpraHU4ecKuX Ka4eCTBEHHbIE PEaKIH BBIOOD):
BEIIECTB OpraHMYECKUX COeMHEHNN |— KadecTBeHHbIE peakinu Ha
OTJENBHBIX OTJICJIbHBIX KJIACCOB OTJICJIbHBIE KIIaCChI
KJIACCOB C OpPraHWYECKUX BEIECTB;
UCTOJIb30BAHUEM — KauecTBeHHbI# aHanus3
Ka4eCTBEHHBIX OpPraHUYeCKUX COeTMHEHUH TI0
peakuuit (YHKIIMOHATIBHBIM TPYIIIIaM.
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenus OueHo4YHBIC MEPONIPUSTHS OK
2. IlpakTyeckue 3ailaHus Ha
COCTaBJICHUE KaYECTBEHHBIX
peakuuii oOHapyKEeHHUS
OPraHUYECKUX COCTUHECHU .
Il [[Ipuknagnoi Mmoayab
8 |[Pa3gen 8. OuenuBath nocjeacTBusi |(3amura Keiica (¢ yueTom
Xumusi B ObITY U |OBITOBOI U Oyayureii npogeccuoHaIbHON
NMPOM3BOJACTBEHH |NPOU3BOJACTBEHHOM JesiTeJIbHOCTH)
0ii 1eAATeIbHOCTH |1eSITeJIbHOCTH YeJIOBEKA C
YyeJIOBEKAa MO3UIUI IKOJTOTHYeCKOMH
Oe3omacHocTH
Xumus B ObiTy 1 |OnienuBath nocneAactBus | Ketic (¢ yuetom Oymymiei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npoeCcCUOHATBHOU OK 02
W IeATeIbHOCTH  |IPOU3BOJICTBEHHON JIESITETHHOCTH) OK 04
qeJI0BEKa NEeITeIbHOCTH YelioBeKa ¢ | BOo3MOKHBIE TEMBI KEHCOB: OK 07
MO3UIIMH DKOJOTHYECKOM 1. IloreruieHue KIuMara u [IK 2.3

0€e30I1aCHOCTH

BBICBO60)K)I€HI/IG Ta30BbIX
THUAPATOB CO JHA OKeaHa.

2. Bynymue MaTepuasl IS
aBHa-, MAIlIHHO- U
MPUOOPOCTPOCHUSL.

3. HoBble MaTepuanbl 1ist
COJIHEYHBIX OaTapen.

4. JlekapcTBa Ha OCHOBE
pPacTHTEIbHBIX MPENapaToB.
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