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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
00m1eo0pa3oBaTenpHOrO MUKIIA 00pa3oBarenbHOM mporpaMmel B cootBeTcTBHH ¢ @T'OC CIIO mo
cneyuanvhocmu 38.02.03 OnepanrionHas 1eATeIbHOCT B JJOTUCTHUKE.

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

[lpuknangHoit Monaynp BKIOYaeT oauH pasgen. Pasgen 8 «Xumus B ObITy U
MIPOU3BOICTBEHHOH JIEATENFHOCTH YEIIOBEKA» pealln3yeTcsi Ha MaTepuaie KeicoB, CBI3aHHBIX C
9KOJIOTUYECKOW OE€30MacCHOCThI0O M OIEHKOW TMOCJIEACTBUN OBITOBOM W TPOW3BOJCTBEHHON
NESTEHFHOCTH OymyIeit mpoeCCHOHATBHON ACSITEIHPHOCTH 00YJaIOIUXCS.



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

1.2.1 Ileaun m 3axa4M AUCHUTILTHHBI

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 MoHMMaHHE 3aKOHOMEPHOCTEH TIPOTEKAHUS XMMUYECKHX IPOLECCOB U
SBJICHUN B OKPYXKAIOIIEH Ccpeae, LEJNOCTHOM HaydyHOM KapTUHBI MHpA, B3aUMOCBS3U U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pasBUTH yMeHHs TPOBOJUTH PACUETHI MO XUMHYECKHM (DOPMYIaM M ypaBHEHHAM
XMUMHMUYECKUX peakluil, IUIaHUpPOBaTb M HUHTEPIPETUPOBATh PE3YNbTAThl XMUMHUYECKUX
9KCIEPUMEHTOB,

3) cdopMupoBaTH  HABEIKM  TIPOBEEHHS  XHMHUYECKHX  JKCIIEpPHMEHTaTbHBIX
WCCIEOBAaHUN C COONIOZICHWEM TIpaBWJ OE30MacHOTO OOpaIleHHus C BEHIECTBAMU H
1abopaTopHBIM 000PYI0OBAHUEM;

4) pa3sBuTh yMEHMS aHAIM3HPOBaTh, OLEHUBATh, MPOBEPATh HA JOCTOBEPHOCTh H
000011aTh HHPOPMAITHIO XUMUYECKOTO XapaKTepa U3 Pa3INuHbIX HCTOYHHUKOB;

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

6) chopmupoBaTh TOHMMaHHE 3HAYAMOCTH JOCTHKEHHH XMMHYECKOH HAyKu U
TEXHOJIOTUH /IS PAa3BUTHS COLIMAILHON U TIPOU3BOICTBEHHOM cdep.

1.2.2 Tlnanupyemble pe3yJabTaThbl 0CBOeHHs 0011e00pa30BaTeIbHOM TUCIUIIJIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
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IInanupyemble pe3yjbTaTbl OCBOCHHSA
AUCHUILIHHBI
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podeccrnoHaIbHO
1 NesTENbHOCTH
MPUMEHUTEIBHO K
Pa3IMYHbIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTHb K TpPYyAYy, OCO3HaHUE IICHHOCTH MAacCTEpCTBa,
TPYyI0JII001E;

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

CaMOCTOATEIIBHO TaKYyro

IJIaHUPOBATh u BBITIOJIHATH
NESITETbHOCTB;

-  HWHTEpPEC K pPa3Iu4HbIM cdepaMm TpodecCHOHATBHON
NeSITeNIbHOCTH,

OBnaneHue YHHUBepPCAJbHBIMU
NMO3HABATEJIbHbIMH el CTBUAMM:

a) 0a30BbIe JIOTHYECKHE TeHCTBHUA .

- caMOoCTOSITeNIbHO (OpPMYIUPOBATh U AKTyaJIU3UPOBATh

Y4eOHbIMU

po0sieMy, paccMaTpUBaTh €¢ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIH IPU3HAK WM OCHOBAHHS
JUTsI CpaBHEHUS, KiacCu(UKaIUu U 0000IICHUS;

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

- BHOCUTh KOPPEKTHBBI B
COOTBETCTBUE  PE3yJbTATOB
MOCIEACTBUN NeITEILHOCTH;

- BBIABJIATH IMPOTHUBOPCUYHA B

ACATCIIBHOCTb, OICHHBATDH
OCIIAM, OLICHUBATb pUCKH

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

WOH, MOJIEKYIIa,

AIEKTPOOTPULATENBHOCTh, CTEIIEHb OKUCJICHUS, XHMHU4YECKas
CBS3b, MOJIb, MOJISIPHASE Macca, MOJISIPHBIA 00beM, YriepoHbIN
(GyHKIMOHAIbHAS  TpyIIa, paaukal,

W30MEpbI, TOMOJIOTHYECKHI psii, TOMOJIOTH, YTJIEBOJOPOIHI,

CKeJIeT, HU30MEpHs,
KHUCJIOPOJI- W a30TCOJepXallhe COEAWHEHUs, OHOJIOTHYecKU
aKTHBHBIC BemiecTBa (yrJIeBOABI, KHUPBI, OCEIKH), MOHOMEp,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COEMHEHUS, KPHUCTAJUIMYECKas pPEelIeTKa, TUIBl XUMHUYECKHX
peakuii
SHAO0TEPMHUUECKUE,
JJIEKTPOJIUTHI,
JCCcOoLIMalus,

(OKHCTHTETBPHO-BOCCTAHOBHUTEIIBHBIE,
peaknuuu HOHHOTO OOMeEHa), pacTBOD,
HEBJICKTPOJIUTHI, AIIEKTPOITUTHYECKAS
BOCCTAHOBUTEIIb,  CKOPOCTb
XMUMHUYECKON pEaKIui, XUMHUYECKOE paBHOBECHE), TEOPUU H

9K30- u

OKHUCIUTCIIb,

3aKOHBI (TEOPUsS XUMUYECKOTO CTPOCHUSI OPTraHUYECKUX BEIIECTB
A.M. byrtnepoBa, Teopusl 3IEKTPOJUTHYECKON IHCCOLUAINY,
nepuoanueckuii 3akoH .M. MenneneeBa, 3akOH COXpaHEHUS
Macchl),
dakToNornuecKre CBEJICHHs O CBOMCTBAX, COCTaBe, MOIYYCHUU U
0€30MacHOM HCIOJIb30BAHUM BAKHEUIINX HEOPraHUYeCKHX |
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOUN AESITETbHOCTH
YeJI0BEKa;

3aKOHOMCEPHOCTH, CHUMBOJIMYECKHN  SI3BIK XHUMMHU,

- YMCTH BBIABJISITH XaPAKTCPHBIC IPHU3HAKU U B3AUMOCBS3b




- pa3BUBaTh  KPEATHUBHOE  MBIIUICHWE TPU  PEUICHUU
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIEN0BaTENbCKUE € CTBHS:

- BIAJCTh  HaBBIKAMH  y4eOHO-HCCIIEIOBATEILCKOU U
MIPOEKTHOM JAESITEIIbHOCTH, HABBIKAMH pa3penieHus mpoouem;

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

YTBEPKACHHM, 3a1aBaTh ITapaMeTpbl U KPUTEPUU PELICHNS;

HaXOJIUTh JI0Ka3aTesIbcTBA  CBOMX
- QHAJIM3UPOBATh TMOJYYCHHBIE B XOJE PEIICHHS 3aIadu
pe3ynbTaThl, KPUTUYECKA OIICHWBATh WX JTOCTOBEPHOCTb,
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

IIOAXO0dbl 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 HCOPraHN4YCCKUX U
BCIICCTB BBISIBIIATD

OPraHUYeCKUX U HX [PEBPALLCHUN;

B3aUMOCBSI3b ~ XMMHUYECKMX  3HAHUM C  TOHATUSMH U
MIPEACTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

- YMETb HCMOJIb30BaTh HAMMEHOBAHUSI XUMHYECKUX COCTMHEHUM
MEKIYHAPOJHOTO COI03a TEOPETUYECKOW M MPUKIATHOW XHUMUHU
W TPUBHAIBHBIE Ha3BaHUS BAXKHEHIIMX BEIIECTB (DTHUJIEH,
aleTHJIEeH, TIULEPUH, PeHoI, opMalblIerul, yKCycHas KHUCIIOTa,
TJIMIUH, yrapHBIM Ta3, YIJIEKUCIBIM Ta3, aMMHaK, TrarieHas
W3BECTh, HETAllleHAs W3BECTh, NHUThEBas COJAAa U JPYIHX),
dbopMynBl  HEOPraHMYECKHX |
BEIIIECTB, YPaBHEHUS XUMHYECKUX PEAKIHUi, OOBSICHATH HUX
CMBIC]I; TMOIATBEPXKIAaTh XapaKTEpHblE XWMHUUYECKHE CBOMICTBA
BEILIECTB COOTBETCTBYIOIIMMH HKCIIEPUMEHTAMH M 3aMKCIMHU
YpaBHEHUN XUMHUYECKUX PEaKIIHil;

- YMETb YCTaHaBJIMBATh IPUHAUIEKHOCTh  HU3YyYEHHBIX

HCOPraHN4eCKUuX MW OPraHudYCCKUX BCHIECCTB K OIPCACICHHBIM

COCTaBJIIATH OPraHN4YeCKUux

KJIaCCaM M IrpyIiliamM COG,Z[I/IHGHI/Ifl, XapaKTE€pUu30BaTh UX COCTAB U
BayKHEHIIIIE CBOﬁCTBa; OIpCACIATh BUABI XUMHUUYCCKHUX CBs3el
(KOBaﬂeHTHaH, HOHHAas1, MCTAINIMYCCKasd, BOI[OpOI[HaH), THIIBI
KpUCTAJUINYCCKUX KJ'IaCCI/I(bI/II_[I/IpOBaTB
XUMHUYCCKUEC PCAKIINH,

'C(i)OpMI/IpOBaTB OpeaAcCTaBjJICHUA: O MATCPpHAJIbHOM CIUHCTBC

PEIICTOK BCIICCTB,

MHpa, 3dKOHOMEPHOCTAX U IMTO3HABACMOCTHU SIBIICHUM pupoasbl; 0
MCCTC U 3HAYCHHUU XHUMHU B CUCTEMC CCTCCTBCHHBLIX HAYK U €€
poJin B oOecreueHNN YCTOI‘/’ILII/IBOFO Pa3BUTHA YCIOBCYUCCTBA: B
peaicHun npo6neM 3KOJ'IOFI/ILICCKOI\/'I, BHCPFGTH‘ICCKOI\/’I U IHIIEBOM
6630H3.CHOCTI/I, CO3JaHHU HOBBLIX
MaTCpHraJIOB, HOBbIX HCTOYHHUKOB SHCPIUU, B o0ecrieueHNN

B pPa3sBUTHU MCIUIVHBLI,




paloHaIbHOIO IPUPOIOTIOIb30BAHUS, B
(OpMUPOBAHUMMHUPOBO33PEHUS U OOIIEH KYIbTYyphl YeJOBeKa, a
TaK)K€ D3KOJOTMYECKM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOI cpee;

- BJAQJCTh CUCTEMON XMMHUYECKUX 3HAHWMI, KOTOpPas BKJIKOYAET:
OCHOBOIIOJIATAlOIIME TOHATUS (JIOMOJHUTEIBHO K CHCTEME
HNOHATHM  0a30BOr0  ypoBHSI) - M30TOIBI, OCHOBHOE U
BO30YXJEHHOE COCTOSIHME aTroMa, TuOpuau3anus aTOMHBIX
opOuranei, XHMMqGCKgﬂ cea3b (" " m "", KpaTHBIE CBSI3H),
MOJISIpHAsl KOHILIEHTpalus, CTPYKTypHas (opmyna, H30MepHs
(cTpykTypHasi, reoMerpuueckas (LUC-TPaHC-U30MEPHs), THUIIBI
XMUMHUYECKUX peaklHuil (roMo- M reTeporeHHble, oOpaTHUMble U
HEOOpaTUMbIE), pacTBOPHI (MCTUHHBIE, NUCIIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPATBI,  CTENEHb  JUCCOLMALIMM,  DIIEKTPOJIU3,
KpEKHHT, PUGOPMHHT); TEOPHUH W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pEHYECKUE 3HAHMS, JIeKAIIMe B OCHOBE MOHMMAHMUS
OPUYUHHOCTY M CHUCTEMHOCTHM  XHMHYECKUX  SIBJICHHI,
COBPEMEHHbIC TPEJCTABICHUS O CTPOEGHUH BeEIIecTBa Ha
aTOMHOM, MOJIGKYJISIPHOM M HaJMOJIEKYJISIPHOM YPOBHSX;
NPEJICTaBICHUs] O  MEXaHM3MaX XUMHUYECKHUX  PEaKIHii,
TEPMOJIMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTIX HUX
NPOTEKAHUS, O XUMHYECKOM pABHOBECHH, JHUCIIEPCHBIX
cuctemax, (PaKTOJIOTUYECKUE CBEJIEHUS O CBOICTBAaX, COCTaBe,
MOJIyYeHUM U  OE30MaCHOM  HCIIOJIb30BAHUM — Ba)KHEHIIUX
HEOPraHMYECKUX ¢ OpPraHWYeCKUX BEIIeCTB B OBITY U
NPAaKTUYECKOM JeSITEeIbHOCTH 4YesoBeKa; OOIMMX Hay4HBIX
OpUHIUIAX  XMMHYECKOro  IMPOM3BOJACTBA (HA  mIpumepe
IIPOM3BOJICTBA  CEPHOM  KHCIOTBI, aMMHaKa, 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 o HaXO0XIEHUIO
XUMHAYECKOH (OpMYIBI BEIIECTBA; pacdyeThl Macchl (00bema,
KOJIMYECTBA BEIECTBA) NPOAYKTa pEakUuu, €cld OJHO U3
UCXOJHBIX BEIIECTB JAaHO B BUJAE pPacTBOpa C OINpeAeIeHHOU
MacCOBOM JI0JIEM paCTBOPEHHOTO BEIIECTBA HJIA JaHO B U30BITKE
(uMeeT mpuMeEcH); pacyeTbl MaccoBOM WM OOBEMHOW J10JIH
BBIXOJa TPOAYKTa pEaKIUU; pacueThl TEmIoBOro »sddexra
peakunii, 00bEMHBIX OTHOIIICHUI Ta30B;

- YMETh BBISBJISATH XapaKTepHble MPU3HAKUM U B3aHMOCBS3b
U3YyUYCHHBIX IOHATHH, NPUMEHSTh COOTBETCTBYIOIIME IMOHSTHUSA
OpU ONMCAaHUM CTPOEHUS M CBOWCTB HEOPraHMYECKHX U
OPraHMYECKHX BELIECTB W UX MPEBpAllleHUH; BBISBIATH
B3aUMOCBSI3b ~ XMMHYECKUX  3HAHUH €  MOHATUSAMH U
IPEJCTAaBICHUAMU APYrUX MpPeAMETOB JUlsl 00Jjiee OCO3HAHHOIO
HOHUMAaHUs U OOBSICHEHUS CYLIHOCTH MaTEpUalIbHOIO €JUHCTBA
MHUpa; HUCMOJb30BATh CHUCTEMHBbIE XHMHUYECKHE 3HAHUSA IS
OOBSICHEHUST W  NPOTHO3MPOBAHUS  SBJICHUH, HMMEIOLIUX
€CTECTBEHHOHAYYHYIO IPUPOJY;




- YMCTb HCII0JIb30BAaTh HAMMCHOBAHUA XUMHUUYCCKUX COGI[I/IHGHI/Iﬁ
MEKIYHAPOJHOTO CO03a TEOPETUYECKON U MPUKIAJIHOW XHUMUHU
N TPUBUAJIBLHBIC Ha3BaHUA BCIICCTB, OTHOCAIIUXCA K U3YYCHHBIM
KJIaCCaM OpPraHWYECKUX U HEOPraHWYECKUX COCAVHEHUM;
HCII0JIb30BaTh XMMHYCCKYI0O CHMBOJIMKY A COCTAaBJICHHA
dbopMyn1  HEOPraHMYECKUX  BEIIECTB, MOJICKYJSPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX, COKPAIIEHHBIX U CKEJICTHBIX)
dopMyn OpraHM4ecKMX BELIECTB; COCTaBIIATh ypaBHEHUS
XUMUYECKAX  PpEakIUud M  pacKphlBaTb MX  CYIIHOCTH:
OKHCIIUTCIBHO- BOCCTAHOBUTCIBHBIX peaxunﬁ IMoCPEACTBOM
COCTAaBJIEHUSI 3JIEKTPOHHOrO OanaHca 3TUX peaklMi; peakuui
HOHHOTI'O oOMeHa IIyTeEM COCTaBJICHHU S nux IIOJIHBIX n

COKpAaIIeHHBIX HOHHBIXYPAaBHEHU; pEaKINi TUIPOJINA3A,
PEAKIMITKOMITIIEKCOOOpa30BaHMS (Ha npumMepe

THIPOKCOKOMITJIEKCOB LIMHKA M QJIIOMUHUSA); IOATBEPKAATh

XapaKTepHbIE XMMHYECKHE CBOMCTBA BEIIECTB

COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTaAMH U 3alUCAMU YpaBHEHUUN
XUMHYECKUX PEaKIIHii;

- yMeTh KiIaccu(uuUpoBaTh HEOPraHUYECKUE U OPraHUYECKUe
BELIECTBA M XUMHUYECKHE PEaKlMu, CaMOCTOSTEILHO BBIOMPATH
OCHOBAaHUSA M KPUTEPUU JUId KilacCU(PUKAIMK HU3y4aeMbIX
XUMHYECKUX OOBEKTOB; XapaKTEepH30BaTh COCTAaB W BaKHEHIINE
CBOMCTBA BEIIECTB, MPUHAISKAIINX K ONPEICICHHBIM KJIaccaM U
rpyIaM COeIUHEHHH (TPOCThIE BEIIECTBA, OKCUIbI, THUPOKCUIBI,
COJIM; YTJAEBOAOPOJbI, MPOCTbie APUPHI, CHOUPTHI, (EHOIBI,
aNbJIeTU/Ibl, KETOHBI, KapOOHOBBIE KHCIOTBHI, CIOXHBIE 3(DUPBL,
JKUPBI, YTTIEBObI, aMUHbI, AMUHOKHUCIIOTBI, OEITKHN);

- NPUMEHSATh 3HAHMS O COCTaBE€ M CBOWCTBAaX BEILECTB JIA
HKCIIEPUMEHTAJIbHOM  TMPOBEPKM  TUIOTE3  OTHOCHUTEIHLHO
3aKOHOMEPHOCTEM TMPOTEKaHUsT XUMUYECKUX peakuuid u
MIPOTHO3UPOBAHHUS BO3MOKHOCTEN UX OCYILIECTBIICHUS;

- YMETh MOATBEPXKAaTh HAa KOHKPETHBIX MPUMEpPAX XapakTep
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3aBUCUMOCTH  PEAKIMOHHOW  CHOCOOHOCTH  OpPraHHYECKUX
COCIMHEHUM OT KpPAaTHOCTM M THUINA KOBAJIEHTHOW CBS3H,
B3aMMHOTO BJIUSIHUSI aTOMOB W TPYII aTOMOB B MOJIEKY/ax; a
TaKKe OT OCOOCHHOCTEW peau3alil Pa3IudHbIX MEXaHU3MOB
IIPOTEKAHUs PEaKLNH;

- YMETh XapakTepU30BaTh JSJIEKTPOHHOE CTPOEHHUE aTOMOB (B
OCHOBHOM M BO30YXJIEHHOM COCTOSIHUHM) U MOHOB XHUMHUYECKUX
anemeHToB 1 - 4 mepuomoB Ilepumoamueckoit cucremsr [.U.
MeHnneneeBa W WX BaJEHTHBIE BO3MOHOCTH, HCIOIb3Ys
HOHATHUS "$», «P», «d-37IeKTPOHHBICY» OPOUTAIIH, SHEPTeTUUCCKUE
YpPOBHH; OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB
XUMUYECKUXIIEMEHTOB M 00pa3yeMbIX HWMH COCAMHEHUH TI0
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 pa3IMYHbIX KJIaCCOB u
KHCJIOPOJICOACPKAILIMX ~ OPraHMYECKUX  BEILECTB, PpELICHHUE
AKCIEPHUMEHTAIbHBIX 33/1a4 110 paclOo3HaBaHUIO HEOPraHUYECKUX
Y OpraHMYEeCKUX BEIIECTB) ¢ COOIIOACHUEM MpaBUl 0€30I1aCHOTO
oOpallleHHs C BellecTBaMHU U JIabOpaTOpHBIM 000PYAOBAHUEM,
dopMynupoBaTh LENIM  UCCIEJOBaHUS, MPEIOCTABIATH 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, CpelICTBa MacCOBOW HH(pOpMaIUH, CETh
WHTepHeT u apyrue), KpUTHUECKH aHAJIM3MPOBATh XUMUYECKYIO
nHpopMmaruto, TmiepepabaTbiBaTh €€ W HMCIOJIb30BaTh B
COOTBETCTBUH C TIOCTABJICHHOM y4eOHOM 3a/1aueii;

- BJAJIeTh CUCTEMOW 3HAHUI O METOAaX HAay4yHOrO IMO3HAHMS
SBJICHUH NPUPOJIbI, UCHOJIb3yEMBIX B €CTECTBEHHBIX HayKax M
YMEHUSIMU NPUMEHATh 3TU 3HAHUSA HPU SKCIIEPUMEHTAIBHOM
UCCIICIOBAHUM BEINECTB M s OOBSICHEHUS XUMHUYECKHX
SBJICHUM, HMEIOIIUX MECTO B HPUPOAE IPAKTHUYECKOU
JeSITebHOCTH

4eJI0BeKa U B MIOBCEIHEBHOM XKU3HH;
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OK 04. DddexrrBHO
B3aHMO/ICHICTBOBATh
1 paboTaTh B
KOJUJICKTHUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOPAa3BUTHIO, CaAMOCTOSITEIBHOCTH

U CaMOOTPEIEIICHUIO;
-OBJIAJICHUE HAaBBIKAMHU yUEOHO-UCCIIE0BATEIHCKOM,
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;
OBJagenue YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH
AeCTBUAMMU:
a) cOoBMeCcTHAs 1eiITeJIbHOCTD:

- YMETh IJIAHUPOBATH U BBINOJIHATH XUMUUYECKUM HKCIIEPUMEHT
(mpeBpallleHUsl OPraHMYEeCKUX BEHIECTB IPU HArpeBaHUH,
MOJYYCHHE JTHJICHAa M M3YYEHHE €ro CBOMCTB, KA4eCTBEHHBIC
peakiuu Ha aIbJETUIbL, KpaxMall, YKCYCHYIO KHUCIOTY;
JIeHaTypauust O€JIKOB IpU HAarpeBaHWM, IBETHHIE PEAKIUU
OCJIKOB; TPOBOJUTH PEAKIIMH HOHHOTO OOMEHa, OMpPEeysiTh
Cpeny BOJHBIX PaCTBOPOB, KaUYECTBEHHbBIE PEAKIIMH Ha Cyib(aT-,
KapOOHAT- U XJIOPUJ-

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

- TIOHMMAaTh M HCIIOJB30BATh MPEUMYIIECTBA KOMAHIHOW H
WHJIMBHUIYATBHOW paOOTHI;

- IPUHUMATH LHeTn COBMECTHOM JIeITEILHOCTH,
OpraHW30BBIBAaTh M KOOPJAMHHPOBATH JCHCTBUSA IO €€
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 PeryJsiTHBHBIMH
AedcTBUSIMU: TIPUHSITHE ceOsl U APYTUX JIIOIeN:

- MPUHUMATh MOTUBBI I APTYMEHTHI IPYTUX JIOAeH MPpU
aHaJIM3€ PE3yJIbTATOB JIEATEIbHOCTH;

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

JPYroro 4ejoBeKa;

nmo temam "Mertamiel" uw "Hemertamnel') B COOTBETCTBHUHU 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 PE3YJIbTaTOB;

-yM€Th  CAMOCTOATENBHO  IUIAHWPOBATb U MPOBOAUTH
XUMHYECKUH  OKCIIEPUMEHT C  COOJIIOJCHHUEM  TPaBUI
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
OKpY’Kalollel Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHHUH KJIMMAaTa,
TIPUHITATIBI
OEepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYaHBIX
CUTYaIUIX

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
MOCJEACTBUS NPEANPUHUMAEMBIX JCUCTBUM, MNPEJOTBPAILATH
ux;

b

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

MoKa3aresisi NpeaesIbHOM JOMYCTUMOMN
KOHIIEHTpAIIUH;

- pacuudpeHue JEeSITeIbHOCTH 9KOJOTHYECKON
HaIpaBJIEHHOCTH;
- OBJIaJICHUE HaBBIKAMH Y4EOHO-UCCIIEI0BATENBCKOM,

HpOGKTHOﬁ H COIMaJIbHOM JACATCIIBHOCTH,

OIIbITa

- YMETh TPOTHO3UPOBATh, AHAIM3MPOBATH W OICHHBATh C
[MO3UIAI IKOJOTHYECKON OE€30IMaCHOCTH IIOCIEACTBUSA OBITOBOM
U TPOM3BOJICTBEHHON JCSATEILHOCTH 4YEJIOBEKa, CBS3aHHON ¢
nepepaboTKOM BEIIECTB; UCIIOJIB30BATh MOJYYCHHBIC 3HAHUS IS
OPUHATHS TPAMOTHBIX pEIICHWH mpoOJieM B
CBSI3aHHBIX C XUMHMEN;

CUuTyaluiax,

- YMCTb OCO3HAaBaThb OIIACHOCTH BO3JICHCTBUSI Ha JKUBBIC
OpraHnu3Mbl OIIPCACIICHHBIX BCIICCTB, IHOHHUMasd CMBICJI
IIOKa3aTciiAa npez[enLHoﬁ I[OHYCTHMOﬁ KOHOCHTpaouHu, H
IHOACHATH Ha IIpuMepax CIIOCOOBI YMCHBIICHUA n

MMpEaAOTBPAIICHHA UX BPECAHOTO BO3JCHCTBUSA Ha
OpraHru3M YCJIOBCKA.

1K 1.4. Baagets
METOTUKON
[MPOEKTUPOBAHUS,
OpraHu3aluy 1 aHaJIn3a
Ha YpPOBHE

B yacTH TpPy10BOT0 BOCIIHTAHMSA:

- TOTOBHOCTh K TPYIdy, OCO3HAHHE IIEHHOCTH MacTEepCTBa,
TPYAOIIO0HE;

- TOTOBHOCTb K aKTHBHOU JICATEIBHOCTH TEXHOJOTHYECKOU U

XUMHYECKUX 3HAHUM
KpUCTaJNINYECKast

(OKHCITUTENBHO-
peakuuu

- BJIAJICTh CUCTEMOM
(BBICOKOMOJICKYJISIPHBIE
THUIIBI  XMMHYECKHX
9K30-

COCIMHEHMUS,
peakuui
U DHIOTEPMHUUYECKHUE,

peleTKa,
BOCCTaHOBUTEJIbHBIE,
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[10Ipa3ICJICHUS
(yuacTka)
ITOTUCTHYSCKOM
CHUCTEMBI YITPABIICHUS
3armacamMu 1
pacrpeeTuTeIbHbIX
KaHaJIOB.

COHH&HBHOﬁ HaIpaBJICHHOCTH, 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, OSJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
quccouuanus, OKHUCIIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKLHU, XMMUYECKOE
pPaBHOBECHUE), TEOPUU U 3aKOHBI (TEOPHS XUMUYECKOTO CTPOEHUS
AM. byrneposa, TEOpUs
ANEKTPOJIUTUYECKON TUCCOUMALNM, TTepuoauyeckuil 3akon .M.
MenpeneeBa, 3aKOH COXpPaHEHHsS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM S3BIK XUMHH, TEOPUM U 3aKOHBI (TEOpus
AM.
JTUCCOIMALNH,

SJICKTPOJIUTHUYCCKAA

OpraHn4eCKux BCIICCTB

XUMHUYECCKOTO
byrnepoBa,  Teopus
nepuoanueckuii 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHUS
CI/IMBOHI/I‘—ICCKI/Iﬁ A3BIK XHUMHH,

CTPOCHUS
AJIEKTPOIUTUYECKO N

OpPraHnu4eCKUux BCIICCTB

Macchl), 3aKOHOMEPHOCTH,
(aKTOJIOTHUECKUE CBEJICHUS O CBOMCTBAX, COCTABE, MOJYIYCHUN U
0€30IacHOM HCIIOJIb30BAHMH BAKHEHIINX HEOPraHUYECKHX H
OpPraHMYEeCKHX BEIIECTB B OBITY W MPAKTHUYECKON AEATEIBHOCTH
YeJI0BEKa,;

- copMHUpOBaTH NPEACTABICHUSA: O MATEPHUAIBHOM EIUHCTBE
MHpa, 3aKOHOMEPHOCTSX M IT03HABAEMOCTH SIBICHUI MTPUPOJIBL; O
MecTe U 3HAUYCHHM XMMUHU B CHCTEME €CTECTBEHHBIX HAayK U ee
ponu B oOecrieueHHH YCTOMYMBOTO DPa3BUTHS YEIOBEYECTBA: B
peLIeHu  MpoOIeM HKOJIOTUIECKOM, IHEPIreTUIECKON U MUIIEBON
0e30macHOCTH, CO3ZIaHUM  HOBBIX

MaTCpruaIoOB, HOBBIX HCTOUYHHUKOB DHCPIruu, B obecrnieyeHU U

B pPa3BUTUHU MCIUILIUHLI,

- BIIQJICTh CHCTEMOH XMMUYECKMX 3HAHUH, KOTOpas BKIIIOYACT:
(aKkTOJIOTHUECKHE CBEJICHUS 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 CEPHOW KHUCIIOTHI,
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 METOJAX HAYYHOTO MO3HAHMS
SBJICHUW MPUPOIBI, UCIOJIb3YEMbIX B E€CTECTBEHHBIX HAayKax MU
YMEHHUSIMH TPUMEHSTh 3TH 3HAHUS NPU SKCHEPUMEHTAIBHOM
HCCICAOBAHUM BEIICCTB M I OOBIACHEHHS XHMUYCCKHUX
npupoae

JACATCIIBHOCTHYCIIOBCKA 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 ¢  COOJIOACHUEM  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: NPUHSTIE Ce0A U APYTUX JIOei:

- 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
MIPOLIECCOB

COCTOSIHME TPUPOJHOM M COUMAIBLHOW CpEellbl, OCO3HAHUE

BIIUSAHUA COIINMAJIBHO-3KOHOMHWYCCKUX Ha
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

JICUCTBUM, TMPUHOCAIIMX  Bpel

UX;
- pacumidpeHue OmbITa JIEATEIbHOCTH YKOJOTHYECKON
HaIpaBJICHHOCTH;

- OBIAJCHHE  HaBbIKAMU  y4eOHO-HCCIEAO0BATEIbCKOM,

HpOGKTHOfI U COIMAJIbHOM ACATCIIBHOCTH,

- c(hopMUPOBATh MPEACTABJICHHS: 0 XUMHUECKOW COCTABIISIONIEH
€CTECTBCHHOHAYYHOW KapTHHBI MHpPa, POJIA XUMHUHU B TIO3HAHHH
SIBIICHUW TIPUPOJBI, B (POPMHUPOBAHUHU MBINUICHUS H KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAIHHOW TPaMOTHOCTH, HEOOXOIUMOM
JUISE  pEIICHHS
000CHOBAaHHOTO OTHOLIEHUS K CBOEMY 370POBBIO U MPUPOTHOM
cpene;

- yMeTh COOJIOJaTh MpaBWJIa DKOJOTHYECKU IIEIeCO00pa3HOTO
MOBEJCHUS B OBITY M TPYIOBOM [EATENIBHOCTH B LENIX
COXpAaHEHHS CBOEro 3JIOPOBbS M OKpYXKAIOUIEH MPUPOTHOM

MPAKTUICCKUX 3aaa4 n OKOJIOTHYCCKH

Cpenmbl; yUYMTHIBaTh OIACHOCTh BO3JCHCTBUS Ha IKUBBIC
OpraHu3Mbl  OMPEICICHHBIX  BEIICCTB, IOHUMAas  CMBICI
MoKa3aresisi NpeIeIbHOM T0MYyCTUMOM

KOHIICHTPAIINH;

- yMETh IPOrHO3UPOBATh, AHAJIM3MPOBATh U OLIEHUBATh C
HO3ULIMNA IKOJOTMUECKOW 0€30MacHOCTU MOCIEICTBHs OBITOBOM
U IPOU3BOJICTBEHHON JEATENbHOCTH 4YeJIOBEKa, CBSI3aHHON C
nepepaboTKOM BEIEeCTB; UCI0Ib30BaTh MOJYYEHHbIE 3HAHUS IS
OPUHATUS TPaMOTHBIX pelleHui mnpolieM B

CBsA3aHHBIX C XHMHeﬁ;

CUTyaluix,

- YMCTb OCO3HAaBaThb OIIACHOCTH BO3ACHCTBUSA Ha JKUBBIC
OpraHnu3MbI ONPCACIICHHBIX BCIIICCTB, IIOHUMasn CMBICJI
IIOKa3aTeciAa HpeI[GHBHOﬁ ,HOHYCTHMOﬁ KOHOCHTpanuu, U
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NOSICHAT, ~ HAa  IpHUMEpax  CIOocOObl  yYMEHBIICHHUS U
IIPEAOTBPALLEHUS UX BPEIHOIO BO3ICUCTBUS Ha

OpraHrusM 4YCJIOBCKaA.

[1K 2.4. OcyuiecTBisiTh
VIIpaBJICHHE 3aKa3aMH,
3aracamu,
TPaHCIIOPTUPOBKOM,
CKJIQZIMPOBAHUEM,
rpy3omepepadoTKoi,
[YITaKOBKOMW, CEPBUCOM.

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTh K TpPYAYy, OCO3HaHUE IIEHHOCTH MAacCTEPCTBa,
TPYAOTIO0HE;

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

IJIJAHUPOBaTh M CaMOCTOSITENIBHO  BBINNOJHATH  TaKyro
NEeSATEIbHOCTD;
Osaanenue YHHMBEPCAJIbHBIMH y4eOHBIMHU

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 IEIU JACATeIbLHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPHUH UX TOCTHKCHUS;
3aKOHOMEPHOCTH |
paccMaTpuBaeMbIX SBIICHUSX;

- BBISABJIIATH IIPOTHUBOPECUNA B

- BHOCHUTH KOPPCKTHBBI B JACATCIIBHOCTD, OLICHUBATH
COOTBCTCTBUC  PE3YJILTATOB oeisam, OLOCHUBATH PUCKH
MOCHEACTBUMN JeATEIbHO CTH,

- pa3BUBATb Kp€aTHuBHOC MBIIIJICHHUEC IIpH PCLIICHUN

KU3HEHHBIX TPoOIeM

0) 0a30BbIE HCCJIEA0BATENbCKHE AeHCTBHS:

- BIAJCTh HaBbIKAMU  y4eOHO-HCCIIEOBATEIbCKOM U
MIPOEKTHOM eATEIHHOCTH, HABBIKAMU pa3pelIeHus mpooem;

- BBISBJIATH MPUYUHHO-CIIEACTBEHHBIE CBSI3H U
aKTyaJIM3UpOBaTh 3aJauy, BbIABUTATh TUIIOTE3Y €€ PEILCHMS,

- BIIAJIETE CUCTEMOU XUMHUYECKUX 3HAHUH

(BI)ICOKOMOJIGKYJISIPHI)IG COCAMHCHUA, KPpUCTAJLTIMYCCKAaA

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

BOCCTAHOBUTEIBHBIE, DJK30- W OSHIOTCPMUUYECKHE, PEAKIUU
MOHHOTO OOMEHAa), pacTBOp, JJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
ANIEKTPOJIUTHYECKAS JACCOIHAIys, OKHUCIIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIIUU, XUMUYECKOE
PaBHOBECHE), TEOPUHU U 3aKOHBI (TEOPHS] XUMUIECKOTO CTPOSHUS
OPraHuYeCKUX BEIIIECTB AM. byrneposa, Teopust
AJIEKTPOJIUTHYECKON NTUCCOLMAIMHU, Nepruoandeckuid 3akon J.U.
MenpeneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3BIK XUMHH, TEOPUU € 3aKOHBI (TEOPHS
XUMHUYECKOTO  CTPOCHHUS Bemects  A.M.
byrnepoBa,  Teopus JIICCOIUAITNH,
nepuoanueckui 3akon J.M. MeHnneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, SI3BIK  XHMHH,

(baKTOJ'IOI‘I/ILICCKI/Ie CBCICHUS O CBOﬁCTBaX, COCTaB€, MMOJTYUCHHUHA U

OpraHUYECKUX
AIEKTPOIUTUYECKO N

CUMBOJINYECKUHI

0e30I1aCHOM HCIOJIb30BAHUN BaKHEHUIIHNX HECOpPraHn4eCKux H
OPraHn4cCKuXx BCIICCTB B 6I>ITy u HpaKTquCKOﬁ ACATCIIBHOCTHU
YCJIOBCKaA,

- C(i)OpMI/IpOBaTL MMpCACTABJICHUA: O MATCPpHAJIbHOM CAWMHCTBC
MHpa, 3aKOHOMCPHOCTAX W ITO3HABACMOCTHU SIBJICHUM MpUupoAbI; O
MCCTC U 3HAYCHHUU XHUMHU B CUCTEMC CCTCCTBCHHBLIX HAYK U €€
poJin B oOecreueHNN YCTOI‘/’ILII/IBOFO Pa3BUTHA YCIOBCYUCCTBA: B
peaieHun HpO6J’I€M 3KOHOFHHCCKOﬁ, 3HepFeTquCKOﬁ U IHIIEBOM
6C3OH3.CHOCTI/I, CO3JaHNN HOBBIX
MaTCpraJIOB, HOBbIX HICTOYHHUKOB SHCPIUU, B obecrieueHNN

B PpPa3BUTHU MCOWUILIUHBI,

- BJIAJETh CHCTEMOM XHMHYECKHUX 3HaHI/II>'I, KOTOpasd BKIIOYACT:
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HaXoaUuThb APryMCHTEL

YTBEPKJICHUH, 3a1aBaTh IaPAMETPBI U KPUTEPUH PELLICHUS;

JIIA JOKa3aTrcJibCTBa CBOHUX
- aHaJIM3HUpOBaTb IMOJJYYCHHBIC B XOA€ PCUICHHUA 3aJadu
pPE3yiabTaTbl, KPUTUYCCKHU OLCHUBATH HX JOCTOBCPHOCTD,
IMPOTHO3UPOBATH UBMCHCHHUEC B HOBBLIX YCIIOBUAX,

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

= YMCTb HHTCIpHUpPOBATH 3HAHUA M3 PA3HBIX MTPECAMCTHBIX
oOJacrei;

- BBIABUT'AThb HOBBIC niaecu, npeainaratb OpUTHHAJIbHBIC
MOIXOABI U PELICHUS;

- CIOCOOHOCTh HX MHCIIOJB30BaHUS B II03HABATCILHOM U
COIMAJIBHOW MPAKTHUKE.

Osiaanenue YHUBEPCAJIbHBIMHA
NMO3HABATEIbHBLIMH JeHCTBUSIMMN:
a)pabdora ¢c nHpopManMei:

- BJaJIeTh ~ HaBBIKAMH  TIOJIyueHUs  uHopmaruum w3
HWCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSATENIBHO OCYIECTBIISAThH
MOWCK, AaHajgu3, CHUCTEMATHU3alUI0 U  HUHTEPIPETALHIO
“H(pOpMAIIUK PA3TUIHBIX BUIOB U (OPM MPEICTABICHUS;

CaMOCTOATCIBbHOCTH

yueOHbIMU

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
1 CaMOOIIPCACIICHUIO,
-OBJIaICHUEC HAaBbIKaAMU y‘Ie6HO'I/ICCH€,Z[0BaTeJ'ILCKOI71,

HpO@KTHOfI U COLIMAIbHOU ACATCIIBHOCTH,

OBJaaenue
NeHCTBUSIMU:

YHuBEpCaJdbHBIMU KOMMYHUKATHBHBIMUA

(aKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX, COCTABE, MOJIyYCHUN U
0€3011aCHOM HCHOJIB30BAHUN BAKHEHIINX HEOPraHHUYECKUX 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 OTHOCHUTCJIBHO

IIPOBEPKU  THUIIOTE3

3aKOHOMEPHOCTEM  IPOTEKAaHUs XUMUYECKUX pPEakuuid U
MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHUS,

- BJIQJIETh CHCTEMOM 3HAHUM O METOJaX HAYYHOTO MO3HAHMS
SIBJICHUM TPUPOJIBI, UCIOIB3YEMBIX B E€CTECTBEHHBIX HayKax H
YMEHHUSIMH TPUMEHSTh 3TH 3HAHUS TPU SKCHEPUMEHTATBHOM
HCCIEAOBAHNM BEIIECTB M I  OOBACHEHUS XHUMUYECKHX
HMCIOIINX NpUpOAEe MNPAKTUYECKOU

JACATCIbHOCTHYCIIOBCKA U B HOBCeﬂHeBHOﬁ KU3HH,

SIBIICHUH, MECTO B

- yMeThb  aHAIM3UPOBaTh  XUMHYECKYI0  HH(OpPMAIHIO,
MOJIyYaEMYI0 M3 PAa3HbIX HCTOYHUKOB (CPEACTB MAacCOBOM
uH(popmanuu, cetb UHTEpHET u Apyrue);

- BJIaJICTh OCHOBHBIMU METOJIaMU HAay4HOTO IMO3HAHUS BEIECTB
U XUMHUYECKHX  SBJICHUH
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

(HabmrosieHue,  U3MEpPCHHE,
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a) COBMECTHAS JIeATEIbHOCTD.

- TOHUMAaTh M HCIOJb30BATH MPEUMYIIECTBA KOMAaHJIHOW M
WHJIMBUIYIBHOU pabOTHI;

- IPUHUMATD eIu COBMECTHOM JESITEIbHOCTH,
OpraHM30BBIBATh M KOOPAMHHPOBATH JCHCTBUS IO €€
JOCTH)KEHHMIO: COCTABJIATH IUIAH JACWCTBUM, pacHpencisarh
pOJIH C YU€TOM MHEHUN YYaCTHHKOB OOCYXKJATh Pe3yJbTaTh
COBMECTHOM paboThI;

- KOOPAMHUPOBATh H  BBINOJHATH PabOTy B  YCIOBHUAX
peanpHOro, BUPTYaJIbHOTO u KOMOWHHUPOBAaHHOTO
B3aUMO/ICHCTBHS,

- OCYIICCTBJISATh TMO3UTHBHOE CTPATETHMYECKOE IOBEJCHUE B
pa3IUYHBIX  CHUTyaIlUsAX,  NPOSBJISITH  TBOPYECTBO U
BOOOpakeHHE, OBITh HHUITUATHBHBIM

OBjaieHHe YHUBEPCAJIbHBIMHU PeryJaTHBHBIMUA
JAeCTBUSAMU: NPUHATHE ceOsl M IPYTUX JIIOJei:

- 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  COLMAIBbHO-DKOHOMUYECKHX  IPOIECCOB  Ha
COCTOSIHUE TPUPOTHOW U COLMAIbHOW Cpelbl, OCO3HaHUE
rI100aTBFHOTO XapaKTepa YKOJIOTUYECKUX MPOoOIeM;

- IJJAHUPOBAHUE U OCYLIECTBIIEHUE JIEWCTBUI B OKPYKAIOIIEH
cpele Ha OCHOBE 3HAHUA IeJed YCTOWYMBOTO pPa3BUTHUSA
YeJI0BEYECTBaA;

AKTUBHOE  HEMNpUsATHE  JEWCTBUHM, MPUHOCIIIMX  Bpexd
OKpYyKarollen cpene;

obopynoBanuem,  (GOpMyIUpOBaTH I HCCIEIOBAHMS,
NPEJOCTABIATh B PA3JIMYHON (hOpME pe3yabTaThl SKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATh X JOCTOBEPHOCTD;

- copMHpPOBAThH NPEJCTABICHUSA: O XMMUYECKON COCTaBIISIOIIEH
€CTECTBEHHOHAYYHON KapTHHBI MHMpa, POJM XUMHUHM B MO3HAHUU
SBJICHUH NPHUPOJBI, B (POPMUPOBAHUM MBIIIJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAJIBbHOW TPaMOTHOCTH, HEOOXOAMMOM
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
COXpaHEHUs CBOCTO 3/10pOBbsi M OKDYXAOLICH MPUPOJHON




= 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 COIMAJIbHON JIEATEIIbHOCTH

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

KOHLIEHTPALIUU;

- YMETh IPOTHO3MPOBATh, AHAIM3UPOBATH M OLIEHUBATb C
MO3HUIHMNA IKOJOTHUECKONW 0OE30MacHOCTH TMOCIEICTBHS OBITOBOM
U TPOU3BOJCTBEHHOM JEATEIBHOCTH 4YEJIOBEKA, CBSI3AHHOW C
nepepaboTKON BELIECTB; UCIOIB30BaTh MOJYYEHHBIE 3HAHUS IS
OPUHATHS TPAaMOTHBIX peHIeHHH mpobiieM B  CUTyalusX,
CBSI3aHHBIX C XUMHUEH;

- YyMEThb OCO3HaBaTh ONACHOCTb BO3JECHWCTBHUS Ha JKHUBBIC
OpPraHn3Mbl  ONPEIECICHHBIX  BEIIECTB, IOHUMAas  CMBICI
MIOKa3aTeNsl MPEeAENIbHOM  JTONYCTUMOW  KOHLEHTPALMH, |
MOSICHATH ~ Ha  NpUMepax  CHocoObl  yMEHbLIEHUS U
IIPEIOTBPALLEHHS UX BPEIHOTO BO3JECHUCTBUA Ha

OpraHu3M 4eJIOBEKa.

I1K 4.2.
OpraHu30BbIBATH
MpUEM U IIPOBEPKY
TOBapoB (rapaHTHs
MOJIy4eHUs 3aKa3a,
[pOBEpKa KayecTBa,
MOATBEPKICHUE
MOJIy4eHUs 3aKa3aHHOTO
KOJIMYECTBA,
odopMIIeHHE Ha
MOJIy4YeHUE U
[PETUCTPAIINIO CBHIPHS);
KOHTPOJIUPOBATh
OTLIIATy TTOCTABOK.

B yacTu Tpya0BOIr0 BOCIMTAHMSI:

- 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 y4eOHBIMU
MO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) 0a3oBble JJOrHYecKHe JelCTBHS.

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

- YCTaHABIIMBATh CYIIECTBEHHBIH MPU3HAK WJIH OCHOBAHHS
JUIS CpaBHEHUS, KJIacCU(UKAUU U 0000IIeHUS;

- ONpeNeNsITh LEeTH ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl U

- BJIAJICTh CHCTEMOM XUMHYECKUX 3HAHHMI
(BBICOKOMOJICKYIIIPHBIE COCIUHCHMS, KpUCTAJTNYECKas
pelieTka, THUMbl XUMHYECKUX  peakuuid  (OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC, 3K30- U SHJOTEPMUYECKUE, PEAKIIHHU
HOHHOTO OOMEHA), pacTBOp, OJJICKTPOJUTHI, HEIIEKTPOJHTHI,
AJIEKTPOJUTHYECKAS JICCOIIAAIINS, OKHCIIUTENb,
BOCCTaHOBUTEIIb, CKOPOCTh XMMHUYECKON pEeaklnH, XUMUYECKOE
PaBHOBECHE), TECOPUHU U 3aKOHBI (TCOPHS] XUMHUYECKOTO CTPOCHUS
OpPraHu4YeCcKUx BEILIECTB A.M. byrnepoga, Teopus
ANEKTPOJIUTUYECKON TUCCOLMALMH, ITepuoauyeckuil 3akoH .M.
MenneneeBa, 3aKOH COXPAaHEHUS MAaCChl), 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
MOCJICACTBUM 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 CBSI3U u
aKTyaJIU3UpPOBATh 33J]a4y, BBIIBUTaTh THIOTE3Y €€ PEIICHUS,
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 HMX UCIIOJIb30BAaHUSI B IIO3HABATEIILHOW 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,
(haKTOJIOTHYECKHE CBEJICHHSI O CBOMCTBAX, COCTaBE, MOTYICHUH U
0€30TMacHOM HCIIOJIb30BAHUN BAXKHEUIINX HEOPraHUYEeCKHX U
OpPraHWYECKUX BEIICCTB B OBITY M MPAKTHUYCCKOUN JCSITEIHLHOCTH
YEJI0BEKa,

- chopMHpOBaTh TPEICTABICHUS: O MAaTEPUATBLHOM EIHHCTBE
MUpPa, 3aKOHOMEPHOCTSAX U TTO3HABAEMOCTH SIBIICHUH TIPUPOJIBI; O
MECTEe W 3HAYCHWW XUMHUHU B CHUCTEME ECTCCTBCHHBIX HAYK M €€
poyii B OOECTICUCHUH YCTOWYMBOTO PA3BUTHS YCIIOBEYECTBA: B
petieHuu mpoOIeM SKOJOTUYECKOM, SHEPTETUYECKON U MTUIIEBON
0C30MacCHOCTH, B Pa3BUTHH MEIHIIMHBI, CO3/JaHUU HOBBIX
MaTepHUaJIOB, HOBBIX HICTOYHHKOB SHEPTHH, B 00CCIICUCHUH

- BJIQJIETh CUCTEMOH XMMHUYCCKUX 3HAHUH, KOTOpas BKIOYACT:
dakTosOornuecKre CBEJICHMs O CBOICTBAX, COCTaBe, MOJIYYCHUU U
0e30MacHOM HCIIOJIb30BAHMU B@KHEHUIIMX HEOPraHUYEeCKUX U
OpraHUYECKUX BEHIECTB B OBITY M MPAKTHUYECKON IESITeTbHOCTH
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 TPUMEHSTh 3TH 3HAHUSA MPH SKCIEPUMEHTAIHLHOM
UCCIIEIOBAaHUHM BEIIECTB M JUISI OOBSCHEHUS XUMHUYECKHX
SBIICHUH, HMEIONIUX MECTO B MPHPOJAE MPAKTUYECKOU

JIeSITEILHOCTHYEIIOBEKA U B IOBCEIHEBHOM KU3HH,

TUIIOTE3
XHUMHNUYCCKHUX
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IIOUCK, AaHaIM3, CHUCTEMAaTU3alUI0 W  MHTEPIPETALHIO

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[Gf/iCTBI/IH o €€
JOCTHIXKCHHUIO: COCTAaBJIATH IIJIaH HCI;'ICTBHI;'I, pacnpeacisiaThb

POJIM C YUETOM MHEHHUN Y4aCTHHUKOB OOCYXIaTh PEe3yJbTaThl
COBMECTHOM paboThI;

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

- OCYLIECTBIJISITh IIO3UTUBHOE CTPATETMYECKOE IIOBEJICHHUE B
pa3IMYHBIX  CHUTyalUsAX,  M[pPOABIATbL  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 XU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C
BELIECTBAMU U UXIIPUMEHEHUEM;

-yMETh
XUMHYECKUN

CaMOCTOATCIBHO IJIaHUPOBATh n IMPpOBOANUTH

OKCMIEPUMEHT  C  COONIOIEHWEeM  TPaBHII
Oe3omacHOro oOpallleHuss ¢ BellecTBaMU M JIaOOpaTOPHBIM
obopymoBanueMm,  (GopmMyaupoBaTh  IIENH  HCCJCIOBaHUS,
NPEJOCTABIIATE B PA3JIMYHON (OpME pe3yabTaThl SKCIIEPUMEHTA,

AHAJIM3UPOBATh U OUCHUBATH UX JOCTOBCPHOCTD,

N
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- IPU3HABATH CBOE MPABO U MPABO JPYrHX JIIOJCH HA OLIHOKH;
pa3BUBaTh CIIOCOOHOCTh MOHMUMATh MUP C TO3UIHMH JPYroro

YeJI0BEKa;
B o0s1acTH 3K0/10rMYECKOr0 BOCTIMTAHUSA:

- c(hopMHUPOBAHHOCTH FKOJOTHIECKOU KYJIbTYPHI, TOHUMAHUE
IIPOLIECCOB  Ha
COCTOSIHME TPUPOJHOM M COUMAIBHOW CpEellbl, OCO3HAHUE

BIUSHUSA  COLMAJIbHO-?KOHOMUYECKHUX
100aTbHOTO XapaKTepa AKOJIOTUYECKUX TTPOOIIEM;

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

AKTUBHOE  HEINpUsATHE  JICWCTBUH,
OKpY»Karollen cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPHUATHBIE SKOJIOTUYECKUE
MOCJICACTBUS MPEANPUHAMAEMBIX NEUCTBUN, IPEAOTBpAIIaTh

UX;

MMPUHOCAIINX Bpea

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

HpOCKTHOfI H COIMaJIbHOM JCATCIIBHOCTH

- chopMUPOBATH MPEACTABICHHS: 0 XUMUUYECKOU COCTaBIISIOIICH
€CTeCTBEHHOHAYYHOH KapTHHBI MHpPA, POJIM XUMHUH B MMO3HAHUU
SIBIICHUH TIPUPOJIBI, B (POPMUPOBAHUH MBIIIJICHUAS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU
JUIST
000CHOBaHHOTO OTHOIIEHHSI K CBOEMY 3/I0OPOBBIO M TPUPOIHOM
cpene;

- yMeThb CcOOIIOAaTh MpaBUiia SKOJOTHMYECKU I1e1eco00pa3HOTo

PeIICHUA IMPAKTUICCKUX 3aaa4 n OKOJIOTHYCCKH

MOBE/JCHNUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIIX
COXpPAHEHHs CBOETO 3/I0POBbSI M OKPYXKArOLEd MPUPOJHON

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

KOHIICHTPAIINH;

- YMETb MPOTHO3UPOBATh,
MO3UIUI IKOJOTUYECKOW O€30MacHOCTH MOCIEACTBUS OBITOBOM

AHAJIIM3UPpOBAaTb MW OLCHUBAThL C

u HpOHSBO,HCTBeHHOﬁ JACATCIBHOCTH YCJIOBCKA, CBSA3aHHOM C
nepepa60TK0171 BCIICCTB; UCIIOJIB30BATh IMOJIYYCHHBIC 3HAHUA T4

INPpUHATHA TI'PAaMOTHBIX peH_IeHI/Iﬁ npo6neM B CHUTyalusX,
CBJ3aHHBIX C XHMHefI;

- YMCTb OCO3HAaBAaTh OIIACHOCTH BO3JICHICTBUS HA KHMBBIC
OpraHnu3Mbl OIIPCACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
IIoKa3aTeid HpeI[CHBHOﬁ I[OHYCTHMOﬁ KOHOCHTpanuu, U
IOACHATD Ha IpuMepax CITOCOOBI YMCHBIICHUA )51

MMpEeaAOTBPAIICHHA UX BPECAHOTO BO3JCHCTBUSA Ha

OpraHnu3M YCJIOBCKA.
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2.CTpyKTYpa M cojiepKaHue 0011e00pa30BaTeIbLHOM THCHUTLTHHBI «XUMHS

2.1 O0beM TUCHUILTHHBI H BH/IBI Y4eOHOI padoThI

Bua yueoHoii paboTbl O0bem B
yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72

BT.Y.

OcHOBHOe coep:KaHue 64

BT. U..

TEOpeTHYECKoe 00yIeHne 32

MPaKTUYECKHUE 3aHATHS 32

B T.4. KOHTPOJIbHBIE Pa0OTHI 2

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHNE 5

BT. U..

TEOPETHYECKOE 00yUeHUE 4

MPAKTUYECKHUE 3aHATHS 2

Ipome:kyTounasi arrectanus (1updepeHIHPOBaAHHDBII 32a49€T) 2




2.2 TemaTnyeckuii MJIaH U cofepKaHUe TUCIHHIIHHbI

HaunmenoBanme Conepxxanue yueOHOro Marepuasia (OCHOBHOE H MPO(ecCHOHAIBLHO-OPHEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3/iesioB U TeM J12060paTopHbIE U 4acoB KOMIIETEHIIMH
NPAKTUYECKHE 3aHATHUS, TPUKJIATHON MOIYJIb
1 2 3 4
OcHOBHOe coep:KaHue 64
Pazjnen 1. OcHOBBI CTPpOeHMS BellleCTBA 6
Tema 1.1. OcHoBHOE conepxaHue 4 OK 01
Crpoenne atoMoB | Teoperuueckoe odyuenune 2
XUMHYECKHUX CoBpeMeHHast MOJIeTTb CTPOCHHUS aToMa. DJeKTpoHHAas KoHpuryparus aroma. Kiaccudukarms XuMuaecknx
SJIEMEHTOB U 351eMeHTOB (S-, P-, d-31eMenTs). BajeHTHBIE 311eKTPOHBI. BaieHTHOCTD. DIeKTPOHHAS MPUPOIa XUMHUICCKOM
npuponaa CBSI3H. DJIEKTPOOTpULIaTeNbHOCTh. KoBaneHTHas! CBsI3b, €€ pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs
XUMUYECKOH (oOMEHHBIN U JOHOPHO-aKIeNTOPpHBIN). MloHHas cBsi3b. MeTamnndeckas cBsi3b. BomopoaHast CBs3b. 2
CBSI3U MexMoNeKyIIpHbIE B3aUMOJIEHCTBUSL.
H3oTorb1, 0CHOBHOE M BO30YXJCHHOE COCTOSIHUE aTOMa, THOPUAM3AIs aTOMHBIX OpOUTasei.
IIpakTHYecKHe 3aHATHS 2
Pemenue npaktuyeckux 3aJaHuil Ha COCTaBIIEHUE AIIEKTPOHHO-Tpaduueckux GopmMyi syieMeHToB 14
MIEPUOJOB.
Peurenue 3aganuii Ha UCNIOJIB30BAHNE XMMHUUYECKON CUMBOJIMKHM U Ha3BaHUW COEMHEHUH 110 HOMEHKIIAaType
MEKIyHAPOJHOTO COK3a TEOPETUUECKON U MPUKIAAHON XMMUU U TPUBUAIBHBIX Ha3BaHUM JJI COCTaBICHUS 2
XUMHUYECKUX (OPMYJI IBYXaTOMHBIX COETMHEHUI (OKCUIOB, CYTb(GUIO0B, THAPUAOB U T.I.) U IPYTUX
HEOPraHMYECKUX COCAMHEHUHN OTIIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOeE coep:xaHue 2 OKO01
Ilepuonnyeckuii | Teopernueckoe ooyyeHue OK 02
3aKOH U TabmuIa
IIpakTHYeckne 3aHATHSA 2

JI.11. MeHnpaeneeBa

[Tepuonnueckas cucreMa xumuueckux aemeHToB .M. Menneneesa. @uznueckuii cmbici [leproanueckoro
3akoHa [/I.11. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHX DJIEMEHTOB, 00pa3yeMbIX UMH
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MPOCTBIX U CIIOKHBIX BEHICCTB B COOTBCTCTBUU C IMOJIO)KCHUCM XUMHUYCCKOI'O 3JICMCHTA B HepHOHHHCCKOﬁ

cucreme. MupoBo33peHueckoe 1 HayuyHoe 3HaueHue [lepuoanueckoro 3akona .M. Menaeneesa. [Iporao3st
J.W. MengaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 3aIlaHI/If/'I Ha XapaKTCPU3auio XUMHYCCKUX
9JICMCHTOB

«Metaymndeckue / HeMeTaNIMIECKUE CBOMCTBA, IIEKTPOOTPHUIIATEITHHOCT M CPOJICTBO K IJICKTPOHY
XUMHUUYCCKUX DJICMCHTOB B COOTBCTCTBHUEC C UX 3J'I€KTp0HHI>IM CTpOGHI/IeM U I1I0JIOKCHUEM B H€pHOI[PI'—I€CKOfI
cucteMe xuMudeckux anemenToB J[.M. MenpaeneeBay.

Pa3nen 2. XumMnueckue peakuuu

10

Tema 2.1. Tumsl
XAMHYECKHUX
peakuui

OcHoBHOE CoA€cpiKaHue

OKO1

Teoperuyeckoe o0yueHue

Knaccudukanus u TUIBI XUMUYECKUX PEAKIUil C ydacTHEM HEOpraHuyeckux BemiecTB. KonnuecTBeHHbIE
OTHOIIEHUSI B XUMHH. OCHOBHbBIE KOJIMYECTBEHHbBIE 3aKOHBI B XMMHH U PACUYETHI N0 YPAaBHEHUSM
XUMUYECKUX peakuui. MoJb Kak equHUIa KOoJM4ecTBa BeniecTBa. MoisipHas Macca. 3aKOHbI COXpaHEHUs
Macchl ¥ SHEpruu. 3akoH ABoraipo. MossipHbIi 00beM ra3oB. OTHOCHUTEIbHAS TIJIOTHOCTD T'a30B.

Peakuuu koMIiekcooOpa3oBaHus ¢ y4aCTHEM HEOPraHMYECKUX BEIIECTB (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB
[IMHKA ¥ ATFOMUHUSA).

IIpakTHYeckue 3aHATHS

CocraBienue ypaBHEHUHN peaklnii COeTMHEHUS, pa3I0KEeHUs, 3aMellleHus, OOMeHa. Y paBHEHUs PEeaKIHii
TrOpEeHUs, HOHHOTO 0OMEHa, OKUCIIEHUS-BOCCTAHOBJICHHSI.

Pacyer KoMM4YeCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOIYKTA PEAKI[UU COCTUHEHHS, €CITH OJJHO U3 BEUIECTB JIAHO B U30BITKE
W/WIH COACPKUT npumecH. Pacuer MaccoBoit uiii 00beMHOM 107U BBIXO/Aa MPOIYKTA PEAKIINHI COCIUHEHUS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHUH Ta30B. Pacuet Macchl (00beM, KOJTHMYECTBO
BEII[ECTBA) MMPOJIYKTa PEAKIUH, €CIIU OJTHO U3 BEIIECTB JaHO B BUJE PACTBOpa C OIPEICICHHOI MaccoB O
JI0JIE pacCTBOPEHHOTO

BEIIECTBA.




ypaBHeHI/IH OKHCJICHUSA-BOCCTaHOBJICHUA. CTeneHb OKuclIeHUs. OKUCINUTENh 1 BOCCTAHOBUTEb.
OKHCIUTEIIBEHO- BOCCTAHOBUTECIIHHEIC pCaKkuuu B IpUpOJAC, MPOU3BOACTBCHHBIX IIPOLICCCAX U

KHU3HEIEATEIBHOCTH OpraHn3MoB. OKUCIUTETbHO-BOCCTAHOBUTENBHBIN MOTEHIIMAN cpepl. CocTaBieHue U 1
ypaBHUBAHHE OKHCIUTEIHHO- BOCCTAHOBUTEIBHBIX PEAKIIUI METOIOM AIIEKTPOHHOTO OanaHca. TunmaHbie
HEOPraHU4eCKHUe OKUCIUTEIH U
BOCCTAHOBHTENH. DJIEKTPOJIM3 PACTBOPOB U PACILJIABOB COJICH.
Tema 2.2. OcHoBHOE coep:kaHue 4 OK 01
Onexrponurryecka| Teoperndeckoe oGydeHune 2
2
ST TACCOTIHAITIS Teopus smekTpouTHIECKO# qucconmanuu. Peakinn noHHOTO 0OMeHa. CocTaBiieHHE PeaKkInii HOHHOTO
Y MOHHBIN oOMeHa IyTeM COCTaBIICHHSI WX MOJIHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUIA.
oOMeH I'unponus coneit. 3HaueHHe THAPOIN3a B OMOIOrHUeCKUX 0OMEHHBIX Mpoleccax. [Ipumenenue ruiponusa B
IIPOMBIIIICHHOCTH.
IIpakTHYecKkHne 3aHATHS 2
CocraBneHue peakluii HFOHHOro 0OMEHa IyTeM COCTaBJIEHUS UX IOJIHBIX M COKPALIEHHBIX HOHHBIX
yPaBHEHHIA. 2
HccnenoBanue cpeibl pacTBOPOB coJiei, 00pa30BaHHBIX CHIIBHBIMU U CJIA0BIMU IIPOTOJIMTAMHU, M UX PEaKLUN
C pacTBOpaMH I1eJ104M U KapOoHaTa HaTpusi. COCTaBICHHUE PeaKLUi T’HAPOIIN3a CoJIeH.
Pasznen 3. CTpoeHue U CBOHCTBA HEOPraHMYECKUX BelleCTB 14
Tema 3.1. OcHoBHOE coep:KaHue 4 OK 01
Knaccudukanust | Teoperuueckoe o0yuenne 2 |oK02
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, HOMEHKJIaTypa [IpenMer Heopranumueckoi XuMuu. B3anMocBs3bp Heopraunueckux BemecTB. Knaccudukarms
U CTpOEHHUE HeopraHuueckux Beects. [IpocTeie u ciioxxHble BemecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BELIECTB (OKCHUIBI,
HEOpPraHU4eCcKU TUAPOKCUABI, KUCIOTHI, coau). HoMeHKIaTypa ¥ Ha3BaHUE HEOPraHUYECKHUX BEIIECTB UCXOS U3 UX
X BEILECTB XUMUYECKOH (POPMYJITBI MIIH COCTABICHUE XUMUIECKOH (DOPMYITBI MICXOIs M3 Ha3BaHMUS BEIIECTBA I10
MEKIyHAPOJHOM WM TPUBUAIBHOM HOMEHKIIATYpE.
MexMonexyisspHble B3aumoaencTeusa. Kpucramtornaparsl. ArperaTHble COCTOSIHUS BEIIECTBA.
Kpucranmuueckue u amop¢HbIe BemecTBa. THITB KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIsIpHAs,
MOHHasl, MeTajin4yeckasi). 3aBUCUMOCTb (PU3MUYECKUX CBOMCTB BEIIECTBA OT TUIIA KPUCTANINYECKOM
pemierku. [IpuunHbl MHOrOoOOpa3us BEIIECTB.
CoBpeMeHHbIE NPECTABIEHUS O CTPOCHUU TBEP/BIX, )KUJIKUX U ra3000pa3HbIX BemiecTs. JKunkue
KPUCTAJLIIBL.
IIpakTuyeckue 3aHATHS
Pemenne 3amay Ha pacueT MaccoBOW J0JM (MAacChl) XMMHUYECKOTO JJIEMEHTa (COCTUHEHUsS) B MOJICKYIE
(cmecu). Pemienne mpakTuyeckux 3aJaHUi Mo KiIaccu(UKalUK, HOMEHKIAType U XUMUYECKUM (popMyliam
HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB (HA3bIBATh M COCTABIATH (POPMYJIbI XUMUYECKHX BEIIECTB,
OTIPEENATHIIPUHA/IEKHOCTD K KiIaccy).
Tema 3.2. OcHoBHOe conep:xaHue OK 01
duznko- TeopeTnueckoe o6yueHmne OK 02
XUMHICCKHE Metaiisl. O0mue Gpu3nYecKue 1 XUMUIECKHe CBOMCTBA MeTaJIOB. CIIOCOOBI IMOJTydeHUs. 3HAYCHHE
CBOHCTBA METAJJIOB M HEMETAJJIOB B IIPUPO/IC M KU3HEICATCIILHOCTH YeJIOBEeKa U OpraHu3MoB. Koppo3us MeTalioB:
HCOPraHMYICCKUX | gyl KOPPO3UH,CIIOCOOBI 3AIUTHI METAIIOB OT KOPPO3HH.
BEIIECTB

Hemerannel. O6mue ¢puznyueckue 1 XMMUYECKHe CBOMCTBA HEMETAIUIOB. TunuuHbie cBoiicTBa MeTasioB Y —
YII rpynn. Knaccudukanus 1 HOMEHKIaTypa coelMHeHUI HeMeTauioB. KpyroBopoThl OMOTEeHHBIX
AJIEMEHTOB BIIPUPOJIE.

XHMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPIraHNYCCKHX BCIICCTB (OKCI/IIIOB, T'HAPOKCHUA0OB, KUCJIOT,
COJIEH U ,[[p) 3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB IPOCTHIX BEHIECTB, BOAOPOAHBIX COGHHHCHHﬁ,
BBICIIHUX OKCHUJA0OB UTUAPOKCUIOB.

IIpakTHYecKne 3aHATHA
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CocraBieHue ypaBHCHI/Ifl XUMHNYCCKHUX peaKuHﬁ C Y4aCTHEM IPOCTHIX U CIIOKHBIX HCOPraHNMYCCKUX BCIICCTB!
OKCHJOB MCTAJJIOB, HEMCTALJIOB H aM(I)OTepHBIX OJICMCHTOB; HCOPraHUYCCKUX KHCIIOT, OCHOBAaHHI H

aM(pOTEPHBIX TUAPOKCHIOB, HEOPTAaHMUECKUX COJICH, XapaKTepU3yIOUINX UX CBOMCTRA. 2
Pemenne npakTuKo-OpuEeHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHUM Ha CBOMCTBA U MOJIyY€HUE HEOPTaHUYECKUX
BEILECTB.
Tema 3.3. OcHoBHOE coep:xaHue 3 OK 01
[TpousBoxacTBO Teoperudeckoe odyueHune 2 |OK02
HCOPTaHMICCKUX | Ofue MpeACTaBICHUS O IPOMBIIIIEHHBIX COCO0aX MOIYyYeHNS XUMUIECKHX BEIIECTB (Ha IpuMepe [1K 1.4
BCIICCTE. MIPOM3BOJICTBA AMMHAKA, CEPHON KUCIIOTHI). 2
3Hauenue n YepHas u 1iBeTHas MeTaLTyprus. [[pakTHyeckoe MpUMEHEHUE AIISKTPOIIM3a IS TIOJTyICHUS MISTIOYHbIX,
MIPUMEHEHNE B
OBITY U Ha LIEJIOYHO3EMETbHBIX METAJUIOB U alfoMUHKA. CTEKJIO U CUJIMKATHASI TPOMBIIIIEHHOCTb.
MIPOU3BOJICTB [IpoGnema 0TX0A0B U MOOOUYHBIX TPOIAYKTOB.
e IIpakTHYeckne 3aHATHS 1
Pemienne npakTHKO-OpMEHTHPOBAHHBIX 33aJaHUH O POJIM HEOPraHWYECKOH XUMHUHM B Pa3sBUTHHU MEIULMHBI,
CO3/IaHMM HOBBIX MAaTEpUAJIOB (B CTPOMTEIBCTBE M JIP. OTPACISAX MPOMBIIUICHHOCTH), HOBBIX MCTOYHHUKOB 1
SHEpPruu (aJbTEPHATUBHBIE MCTOYHMKHM SHEPIUHU) B PEIICHUHM MPOOJIEM HKOJOIMYECKOM, SHEpPreTHUeCKon U
MUIEBOI0€30IaCHOCTH.
KoutpoabHas 1
padora 1
Pasznen 4. CTpoeHue U CBOIiCTBA OPraHNYecKHX BellecTB 16
Tema 4.1. OcHoBHOE coep:KaHue 4 OK 01
Knaccudukanus, | Teopermueckoe o0yuenne 2
CTPOCHHUC 1 IIpeamer oprannyeckor XuMun. B3auMoCBsI3b HEOPTAaHUUECKUX U OPTaHUYECKUX BEILIECTB.
HOMCHKJIaTypa XHUMHUYECKOE CTPOEHHUE KaK MOPAJOK COEIUHEHHS] aTOMOB B MOJIEKYJIE COTVIACHO UX BAJIEHTHOCTU. OCHOBHBIE
OPraHMICCKUX MIOJIOKEHHSI TEOPUU XHMHYECKOTO CTPOCHHs OpraHuuYecKux coeauHeHuid A.M. byrmiepoBa. YrueponHslii
BCIICCTB CKEJIET OpraHMYecKoM MOJeKydbl. MOJeKynsapHble U CTPYKTypHblEe (pa3BepHYTblE, COKpAIllEHHBIE) )

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

[lonsitue o ¢QyHkuMOHaMbHOW rpynme. I[lpuHIMIBI —KJIacCU(PUKALMU  OPraHUYECKHX COEIUHEHUH.
Mex1yHapoAHasHOMEHKJIaTypa U MPUHLIUIIBI HOMEHKJIATYPbl OPraHUYeCKUX COEJMHEHUH.
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HpaRaneCRne 3aHATUSA

HomeHnknarypa opraHM4ecKHX COEAMHEHMM OTIENbHBIX KIACCOB (HACBIIIEHHBbIE, HEHACHIIIECHHbIE W
apOMaTUYeCKHe YIJIEBOAOPOIbI, CIUPTHI, (DEHOJBI, AlbJCTHAbI, KETOHBI, KapOOHOBBIE KHUCIOTBI WU Jp.)
CocraBneHHe TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYIT OPraHUYECKUX BEIIECTB OTACIBHBIX KIIACCOB,
WCTIONB3ysl WX Ha3BaHUs 110 CHUCTEMAaTHYECKOM HoOMeHkiarype. Pacuersl mpocreiimeit  (Gopmyssl
OpraHMYECKON MOJIEKYJIbL, UCXOS U3 DJIEMEHTHOIO cocTana (B %).

Tema 4.2.
CBolicTBa
OpraHHYECKUX
COCTUHCHMI

OcHoBHOE CoA€cpiKaHue

Teopernyeckoe o0yueHue

OU3NKO-XMMHUYECKUE CBOMCTBA OPraHMUECKUX COEAMHEHUN OT/IENbHBIX KJIACCOB (0COOEHHOCTH
KJIacCU(UKAMUU HOMEHKJIaTypbl BHYTPH KJlacca; TOMOJIOTHYECKHH psia 1 oOuias popmysa; H30Mepus;
(u3nyeckue cBOMCTBa; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHHUS):

— IIpeeNbHbIE YIIIEBOAOPOIbl. ['OpeHre MeTaHa Kak OJJMH U3 OCHOBHBIX MICTOYHHUKOB TEILIA B
MIPOMBIIIJIEHHOCTH U ObITY. CBOICTBA NPUPOIHBIX YTIEBOJAOPOIOB, HAX0K/IEHUE B IPUPO/JIE U IPUMEHEHNE
aJIKaHOB;

— HempeJelbHbIe U apoMaTHYecKue yriaeBoaoposl. [lomumepursanus sTHIeHa Kak OCHOBHOE HampaBlieHHE
€ro UCMOJb30BaHus. ['opeHne aleTuiaeHa Kak HCTOUHHUK BBICOKOTEMIIEPATYPHOTO MJIaMEHH JUIsl CBapKU U
pe3ku

METaJIJIOB;

— KHUCIOpoAcCOACpKAIUE COCAUHCHUA (CHI/IpTBI U IIPOCTBIC 3(1)I/Ipbl, q)eHOJ'IbI, aJlbACTU bl W KCETOHBI,
Kap6OHOBBIe KHCJIIOTBI M HX HpOI/I3BO,Z[HBIe). HpaKTI/I‘IeCKOC INPUMCHCHUEC OTUJICHTJIMKOJIA, TITIMOCPUHA,
(I)GHOJ'Ia. HpI/IMCHCHI/IC Q)opMaan[eer[a, alcraiapacruaa, YKCYCHOﬁ KHUCJOTEL. MpBlIa Kak COJH BBICIIHX
Kap6OHOBI>IX KHCJIOT. MOIOH.IHCCBOIZCTB& MBlLa,

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

IlpakTHyeckue 3aHATHSA

Pemenne nemnovex npeBpameHI/Iﬁ Ha TCHCTUYCCKYIO CBA3b MCKAY KJIACCaAaMU OPraHUYCCKUX COCIUHEHUH C
COCTaBJICHHEM Ha3BaHUM OpraHN4YeCKUux COCIUHEHMH 10 TpHBHaHbHOﬁ nin Me)K,I[YHapO,Z[HOﬁ
CHCTGM&TH“IGCKOFIHOMeHKJIaType. Pemienue pacCyYCTHBIX 3a/ia4d IO YPABHCHUAM peaKI_II/Iﬁ C ydaCTuem
OpraHN4YCCKUX BCIICCTB.

OK 01
OK 02

Tema 4.3.
Opranunueckue

OcHoBHOe coaepkaHue

Teopernueckoe o0yuenue

OK 01
OK 02
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BCILIECTBA B buooprannueckue coenunenus. [Ipumenenne u 6uosnornveckas poib yrieBoJoB. OKHUCICHUE YIIIEBOJIOB — [K 2.4
KU3HEICATEIBHOC | MCTOYHUK SHEPTUH KHUBBIX OpraHu3MoB. O0JacTH NPUMEHEHUsST aMUHOKUCIIOT. [IpeBpatiieHust OEIKOB MHUIITH
TH YEJIOBEKA. B opranusme. buonornueckue GyHkiuu OenkoB. buonormueckue (yHkimu xupoB. Ponb opranmueckoit
[IpousBoacTBO U | XMMMH BPELICHUH MTPOOIIEM MHUIIEBON OE301IACHOCTH.
IIPUMECHEHUE HyxienHoBble KUCIOTHL: cocTaB U cTpoeHue. CtpoeHue HykiieoTuaoB. CoctaB HykienHOBbIX kucioT (JIHK,
OPraHu4eCKUX PHK). Posib HyKJIEHHOBBIX KUCIIOT B )KM3HEAESTEIbHOCTH OPraHU3MOB.
BEIIIECTB B
MPOMBIIIUICHHOCTH
[Tpon3BOACTBO OpPraHUYECKUX BEMIECTB: MPOM3BOACTBO METaHONA, nepepadoTka HedTH. IlonmdTHineH Kak
KPYMHOTOHHAXHBIH MPOJYKT XUMHYECKOTO TPOW3BOJACTBA. [IprMeHeHHe dTuieHa. I[Ipou3BOJACTBO U
NPUMEHEHHUE KayuyKa U Pe3UHbI.
CuHTeTHYECKHEe W HCKYCCTBEHHBIC BOJIOKHA, WX CTPOCHHWE, CBOWCTBA. [IpakTHUecKoe WCIIOIb30BaHUE
BOJIOKOH. CHHTETHYECKHE TUICHKU: W3OJISIUS ISl TPOBOJIOB, MEMOpAHBI ISl ONPECHEHUST BOJIBI, 3aIIUTHHIE
IUICHKH [T aBTOMOOWJICH, IUTACTBIPH, XUPYPTUYECKHUEe MOBS3KH. HOBBIC TEXHOJOTHH JabHEUIIEro
COBEPIICHCTBOBAHHUS TOJIMMEPHBIX MATECPHAIIOB.
Poie opranndeckoil XUMHHU B pEICHUH MTPOOIeM 3HEpreTHUECKOi 0e30MacHOCTH, B Pa3BUTHH MEUIIMHEI,
CO3JITaHNHU HOBBIX MAaTEpHANIOB, HOBBIX HICTOYHUKOB 3HEPTHH (AIbTEPHATUBHBIC HCTOYHUKHI YHEPTUH).
IIpakTHYeckue 3aHATHS
Pemrenne npakTHKO-OpUEHTUPOBAHHBIX 331aHHI TI0 COCTABICHHIO XUMUYECKUX PEAKLUI, OTPAYKAFOINX
XUMHUUYECKYIO aKTUBHOCTh OPraHUYECKUX COCTMHEHUN B PA3IMYHBIX cpefax (IPUPOIHBIX, OMOIOTHYECKHX,
TEXHOTCHHBIX).
Pa3znen 5. Kunernyeckue u TepMoAMHAMHYECKHE 32aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX PeaKuii
Tema 5.1. OcHoBHOE coep:xaHue OK 01
Kunernueckue Teopernueckoe oGyueHue OK 02
3aKOHOMCPHOCT Xumudeckue peakiuu. Kinaccudukaims XUMHYECKUX peakiuii: mo (a3oBOMy COCTaBy (FOMOTEHHBIE U
H NPOTCKaHUs TeTepOreHHbIE), M0 UCTIOIB30BAHUIO KaTanu3aTopa (KaTaTuTHUECKUe U HEKAaTaTUTHIECKHE).
XAMHICCKAX CKOpOCTh peaklliu, €€ 3aBHUCHMOCTh OT pa3lM4HbIX (AKTOPOB: MPUPOIBI pEarupyroluxX BeIIecTB,
peaxuui KOHIICHTpAIIMU pPEearupyromnux BeNIecTB, Temmeparypbl (mpaBwio Banrt-I'odda), miomann peakmoHHOM

MOBCPXHOCTHU, HAJIMYIUS KaTAJIHU3aTOpA. Ponb KaTaJin3aTopoB B IIPUPOJAC U ITPOMBIIIJICHHOM ITPOU3BOACTBC.

3Hepr1/1;1 AKTHUBAaIlluH. AKTI/IBI/IPOBaHHHﬁ KOMIIJICKC. KaTaHI/BaTOpLI U Karaiaui. Poib KaTaJin3aToOpoB B
nprupoac UITPOMBIIIJICHHOM IMPOU3BOIACTBC.
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HpaRaneCRne 3aHATUSA

Pemrenne pacdyeTHsIX 3a1a4.
Perrenne npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUN Ha aHATTN3 (PAKTOPOB, BIMSAIOUINX HA N3MEHEHHE CKOPOCTH

XUMHYECKON PEaKIUH.

Tema 5.2. OcHoBHOE conepxaHue
Tepmonunamuueck | Teoperuueckoe o0ydeHune OK 01
ue Knaccudukanus XuMUYECKUX peakuil: Mo TermioBoMy 3G (deKTy (3K30TepMUYECKUE, SHIOTEPMHUUECKHUE), 10 OK 02
3aKOHOMEPHOCTH | oopatumocTu (0OpaTrMbie 1 HeoOpaTtumbie). TermroBsie 3QGEKTh XUMHUYSCKUX peakiuii. TepMoXuMudeckue
HPOTCKAaHUA ypaBHeHUs1. OOpaTUMOCTh peakluii. XUMHYECKOE PAaBHOBECHE U €r0 CMEIIECHUE MO ACHCTBUEM Pa3IMIHBIX
XHMUYCCKHX (daxTopoB (KOHIICHTpAIUS PEArcHTOB WJIM TPOJYKTOB PEAKIMH, JABJICHHE, TEeMIeparypa) IS CO3IaHHUS
peakiuii. ONTUMAJIBHBIX YCJIOBUU MPOTEKAHUSA XUMHUYECKUX MTPOIIECCOB.
PaBHoBecue [MousTrEe 06 SHTANBINK U SHTpouK. DHeprus ['u66ca. 3akon ['ecca u ciaencTBus u3 Hero. Pojib cMeeHus
XHMHYCCKH paBHOBECHS B TEXHOJOTMYECKUX MTPOIIECCaX.
X peaKiu IIpakTUYeckue 3aHATHS
[punnun Jlelllatense. BausHue paznndnbix GakTOPOB HA U3MEHEHHE PABHOBECHS XUMUYECKUX PEAKIIHIA.
3aKOoH EHCTBYIONIMX MAacC M KOHCTaHTa XUMUYECKOTO paBHOBeCH:. PacueTsl paBHOBECHBIX KOHIIEHTpAIUil
pearupyrouux BelecTB U MpoayKTOB peakuuid. Pacyets! TemnoBoro s dexra peakuu.
Pemenune npakTuko-opueHTHPOBAHHBIX 33/1aHU Ha npuMeHeHue npuHiuna Jle-Ilatense A HaxoxAeHUS
HaIpaBJICHUs CMEIICHNUS PAaBHOBECHUS XUMHUUECKON peakiMy U aHaIn3 (PakTOpPOB, BIUSIONINX HA CMEIEHUE
XMUMHYECKOTO PAaBHOBECHS.
Pasneu 6. JucnepcHble cCUCTEMBbI
Tema 6.1. OcHoBHOe coep:xaHue OK 01
Jucniepcrbie Teopernueckoe o0yueHune OK 02
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CUCTEMBI U Hucniepcusie cucreMbl. Komonansie cucreMsl. MIcTHHHBIE PacTBOPHI. OK 07
(bakTopsl UX PactBopenne kak Qusuko-xuMudeckuid mpormecc. PactBopsl. CrmocoObl NPHUTOTOBIEHUS PACTBOPOB. [IK 4.2
YCTOWYHBOCTH PactBOoprMocCTh. MaccoBas 10711 paCTBOPEHHOTO BemllecTBa. lIpenenbHo JOMyCTUMbIe KOHIIEHTPAUN U UX

WCIIOJIb30BAHUE B OI[CHKE SKOJIOTUIECKOI 0€3011acHOCTH.

Knaccudukamuss mucrnepcHbIX cucteM 1o coctaBy. CTpoeHHe M (PAaKTOPBl YCTOWYHMBOCTH JHCIEPCHBIX 3

cucreM. Pacro3HaBaHMe HCTHHHBIX PAacTBOPOB, KOJUIOMIHBIX PACTBOPOB M TI'PyOOJMCHEPCHBIX CHUCTEM.

Crpoenne wmmunemnsl. PaccemBanme cBeTa MpU TNPOXOXKJAEHHUH CBETOBOTO IIydKa Yepe3 ONTHYECKU

HEOoHOpOAHYIO cpeny (addexTa

Tunnans).

IIpakTnyeckune 3aHATHS 2

Pemenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB.

Pemienne mpakTHKO-OPUEHTHPOBAHHBIX PACUYETHBIX 33aJaHWK Ha JHCIIEPCHBIE CUCTEMBI, HCIIOJIb3YEMbIE B 9

OBITOBOM W TIPOU3BOJACTBEHHOM JESITEIILHOCTH YEIOBEKa, C TO3WIIMH DKOJOTHYECKON Oe30MmacHOCTH

MOCJIEICTBUI U IPAMOTHBIX PEIICHUN POOIIeM, CBSI3aHHBIX C XUMUEH.
KoutpoabHas 1
pa6ora 2
Pa3znen 7. KauyecTBeHHbIE peakiuu 00HAPYKEHUS] HEOPTAHNYECKUX U OPraHM4YeCKHX BellecTB 4
Tema 7.1. OcHoBHOe conep:xaHue 2 OK 01
OGHapyxeHue Teoperuueckoe odyuenne 1 |OK02
HCOPraHUHYCCKUX | KayecTBEHHBIC XUMHUECKUE PEAKIIMH, XapaKTEPHBIC TSI 0OHAPYKEHHUS HEOPraHUIECKUX BEIIECTB (KaTHOHOB 1
KaTHOHOB U Y aHUOHOB).
AHHOHOB IpakTHyeckue 3aHATHSA 1

CocraBieHre ypaBHEHUH peakiuii oOHapykeHUs! KaTHOHOB [—VI rpymni u aHHOHOB, B T.4. B MOJICKYJISIPHOM U

HOHHOU (hopmax. 1

Peakiun oOHapy)XeHUs1 HEOPraHUYECKHUX BEIECTB B PEATbHBIX 00BEKTaX OKPYKAIOIICH CPEIIbI.
Tema 7.2. OcHoBHOeE coep:xaHue 2 OK 01
OGnapyxenue Teoperudeckoe o0yueHue 1 |OK02
OpraHuHCeCKuX KauecTBEeHHBIE XUMHUYECKUE PEAKIINH, XapaKTEPHBIE JUI OOHAPYKEHUS OTIEIbHBIX KJIaCCOB OPraHUMYECKUX 1
BEIIIECTB

COCIUHEHMH: (I)CHOJ'IOB, AJIBACTU OB, Kpaxmalia, YKcyCHOﬁ KHCJIOTBI, aMUHOKHCIIOT U JP.
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OTJENBHBIX IIpakTHyeckue 3aHATHA
KJIaCCOB C CocraBneHne ypaBHEHUH peakiuii 0OHapyKEHUSI OPraHUIeCKUX COeTUHEHUM: (PEHOJIOB, alb/ICTHIIOB,
HCIIOJIb30BAHUEM  [Kkpaxmasa, YKCYCHOW KMCJIOTbI, aMUHOKHUCIIOT U Jp. 1
Ka4qCCTBCHHBIX Jlenatypanus OEJIKOB IPU HArPEBaHHH, IIBETHBIC PEAKIIUU OCIIKOB.
peaxiuii CocraBneHne Ka4eCTBEHHBIX PeaKnii 0OHAPYKEHUSI OPTaHUYECKUX COSIUHEHHI OT/IEIIbHBIX KIIACCOB.
IIpodeccuonaTbHO-OPHEHTHPOBAHHOE colep:KaHue (coAep:KaHue MPHKJIATHOT0 MOTYJIA) 6
Paspean 8. XuMmus B ObITY U IPOM3BOJACTBEHHOM 1eITEJIbHOCTH YeJI0BeKAa 6 OK 01
Tema 8.1. OCHOBHOE COIep:KaHUe 6 |OKO02
Xumus B OBITY B [Tegpernueckoe obydenue 4 |OK04
MIPOU3BOICTBEHHOMN = = = OK 07
ESTEIBHOCTH DKosorndeckas 0e30MacHOCTh IMOCIIEACTBUI OBITOBOW M MMPON3BOICTBEHHOH IEATEIFHOCTH YEIIOBEKa, 4
o . “ IIK 1.4

YenoBeKa CBsI3aHHasl ¢ IepepabdOTKOM BEIECTB; NOUCK U AHAIN3 XMMHUUYECKONH MHPOPMALIIK U3 Pa3IMYHbIX

HCTOYHMKOB (Hay4yHasi U y4eOHO-Hay4YHas JIUTEpaTypa, CpeicTBa MaccoBoi MH(popmMaruu, cetb VIHTepHeT

U IpYTHE).

IIpakTHYecKHe 3aHATHS 2

Keiicel (¢ yueTom Oyaymiel mpodecCHoHaNbHOM EATEeILHOCTH) Ha aHAIN3 HH(POPMAIIUH O 2

[IPOM3BO/ICTBEHHOH 1€ATEILHOCTH YeJIOBEKa, CBA3aHHOM C 1epepabOTKOM U MOJyYEeHUEM BEILECTB, a TAKKE C

PKOJIOTHYECKOI 0€3011aCHOCTBIO.

3amura keiica: [IpencraBieHue pe3ysibTaToB pellieHNs KelCOB (BBICTYIUIEHUE C ITPEe3eHTaIUeH )
IMpomesxyTounas arrectanus (1u¢ddepeHNPOBaAHHBIN 324€T) 2
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3 YcaoBus peajm3anuu NporpaMmbl 00111e00pa30BaTEeIbHON THCIHUIIIHHBI

3. 1 . TpeﬁoBaHl/lﬂ K MUHUMAJBbHOMY MaT€pUAJIbHO-TEXHUYICCKOMY odecneyeHn1o

s peanu3anuu MPOrpaMMbl JAUCIUILINHBL JTOJDKHBI OBITh TPETYCMOTPEHBI CIICTYIONNE
CHeIMAIbHBIC TIOMEIICHHUS: Y4eOHBIH KaOMHET XMMHH H/UITH YIeOHOW XUMUYECKOU JabopaTopuu.

OoGopynoBanue y4eOHOro kaduHera (HArJsiiHble MOCOOUSN): HAOOPHI HIAPOCTEPIKHEBBIX
MoJesiel MOJIEKYJI, MOJIETN KPUCTAJUIMUECKUX PELIETOK, KOJUIEKIIMH MPOCThIX U CI0XKHBIX BEIIECTB
W/WIHA KOJJICKIIMH TOJMMEPOB; KOJUIEKIUS TOPHBIX MOPOJ W MHHEpaJoB, Tabnuua MeHaeneeBa,
yueOHble GpubMbl, IU(POBBIE 00pa30BaTEIBHBIC PECYPCHI.

TexHuyeckue cpeacTBa 00y4eHUsI: KOMIIbIOTEP C YCTPONWCTBaMU BOCHPOU3BEICHUS 3BYKA,
MIPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPAaHOM, MYJIbTUMEAMIHAs JOCKa, yKa3Ka-TNpe3eHTep IS
MIPE3EHTALNMN.

OoGopynoBanue Jjadoparopur M padounx MecT JAOOPATOPUM: MEH3YPKH, MHUIETKH-
KaIeJIbHUIIBI, TEPMOMETPBI, MUKPOCKOTI, JIYITbI, TPSIMETHBIC U TOKPOBHBIC CTEKJIA, TUTAHIIETHI JIJIS
KaIleJbHBIX peakiuii, GUIbTpOBaIbHAS Oymara, IPOMBIBAIKH, CTCKIISTHHBIC MIPOOUPKHU, PE3HHOBBIC
mpoOku, GoHAPUKH, HAOOP PEAKTUBOB, CTEKJISHHBIC TMAJOYKU, IITATHBBI ISl MPOOUPOK;, MEPHBIE
UJTUHPHI, BOPOHKHU CTEKIISTHHBIE, BOPOHKH AeNUTeNbHbIe IumHApraeckue (50-100 mur), cTynku ¢
MecTuKoM, (paphopoBble YalllKu, MUHLETHI, GUIBTPHI OyMaXkHbIEe, BaTa, Mapiii, YacoBbIE CTEKIA,
IEKTPOTUIATKH, JTAOOPATOPHBIE IITATUBBI, CIIUPTOBBIE TOPEIKH, CITUIKH, IPUOOP IS MOTyICHUS
razoB (Wi mpoOWpKa € Ta300TBOJHOW TpPYOKOW), AepxaTenw isi MPOOMPOK, CKISTHKHA st
XpaHEeHHsI PEaKTHUBOB, Pa3daTOUYHBIC JIOTKH;, XuMudeckue crakansl (50, 100 u 200 mi); mmartenu;
MUHIIETHI; TUTEJbHBIC IIUIIIBI; CEKYHIOMEpHI (TaiiMepsl), MepHble mpooupku (Ha 10-20 mn) u
MepHbIe KoJIOBI (25, 50, 100 u 200 mu1), BoastHast OaHs (MU TEPMOCTAT), CTEKJISHHBIC MAJIOYKH;
KOHHYECKHE KOJI0bI st TuTpoBanus (50 u 100 Mi); MHAMKATOPHBIE MOJIOCKH I onpeaenenuns pH
Y CTaHJapTHas MHAWKATOPHAS IIKaja; YHUBEpCaIbHBIH HHAUKATOp; muneTku Ha 1, 10, 50 M (umu
no3aropsl Ha 1, 5 u 10 M), OrOpeTKH Il TUTPOBaHUS, MeauIMHCKUE mmpuibl Ha 100—150 Mo,
nabopaTtopHble W/WIM aHATIMTUYECKHe Bechl, pH-MeTpbl, cymuibHbIi mKad, u ap. JabopaTopHoe
00opyI0BaHKE.
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3.2. Uudopmanuonnoe obecneueHne peau3anuu IPorpaMmbl

1. Baunos,JI.H. Xumus:yaeOnukasicpetaeronpodeccuonansHorooopasosanus/JI. H. b
uHoB,N.JI.ITeppunosa, T.B.CokxonoBa.—2-ensn.,crep.
—Camnkt-IletepOypr:Jlanp,2021. —260c.

2. Eropos,B.B.O0masxumMus: yaeOHUKIISCPE THETONPO(HECCHOHAIBHOTO 00pa3oBaHus /
B. B. Eropos. — Cankr-IlerepOypr : Jlanp,2022. —192c.

3. IIpecc,l.A.Obmasxumus: yaeOHOCoCoOre ISICPEIHErOTPO HeCCHOHATLHOTO
obpazoBanus / U. A. Ilpecc. — Cankr-IlerepOypr : Jlanp,2021. —496c¢.

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

5. IyzakoB,C.A.Xumus. 1 1kaacc:yued.as10011e00pa3oBar.opranu3aiiuii: yriayos. Ypose
Hb/C.A.Ily3akoB,H.B.Mamauna,B. A . ITonikoB.—2-en3a1.—M. :IIpocsemenue,2020. —320c.

6. TabpuensnO.C.Xumus:y4eo.mcTya.npod.yued.3asenennii/O.C.IN'abpuensa, 1.I.Oc
TpoymoB.—M.,2016.-256¢.

7. TaopuensnO.C.XumusyisanpodeccuinuciennaaTbHOCTEHTEXHUIECKOTOPOPUIIs: yue
OHMKIIACTY. yupexaenuiicpea.nmpod.oopazosanus/O.C.I"abpuensu, .I".OctpoymoB.—4-
ensa.,crep.—M.:M3narenbckuiiiienTp«Axagemus»,2017.—272c.

I[OHOJ]HI/ITCJIBHI)ICI/ICTO‘IHP[KI/[

1. Jleonoma, I I'. Xumus : yuebnoe mocobue / I'. T. JleomoBa. — CaHKT-
[TerepOypr:Jlanp,2022. —208c.

2. Taopuensn, O. C., JleicoBa, I'. I''Xumus: Kaura s HOpenomaBaTens:yueo.-
MeToa.mocoone.—M. Akagemus,2012.-332c¢.

3. Hukonbckuii, A.B. Xumus: y4eGHUKHITPAKTUK YM IJISCPEAHETONPO HECCHOHATLHOT00 0P
azoBanus/A.b.Hukonbckuii, A.B.CyBopoB.—2-eu3 ., mepepad. uaom.—
Mocksa:3narenscTtBolOpaiit,2020.—507c.—(IIpodeccnonanpHoeoOpazoranue).—ISBN9I78-
5-534-01209-5.—URL.https://urait.ru/bcode/452591

4. AHanuTHYeCKasXUMUS: ydeOHOCOCoOueIsicpeJHeronpodeccuoHaIbHOr000pa3oBa
nust/A.1. Anapues,l".K.JIynenko, T.I1. AnexcanapoBa,A.A.KazakoBa.—2-eu3 1., UCTIP. UAOTL.—

Mocksa:U3narenbctBolOpaiitT,2020.—107c.—(IIpodeccuonansuoeobpazopanue).—ISBNI78-
5-534-07838-1.—URL.:https://urait.ru/bcode/453609
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5. Boromonoga, 1. B. Heoprauudeckast xumusi: yaeonoe nocooue / .B.boromososa. -
MockBa:MH®PA-M,2020.-336c¢.:un.-(ITPODUns).-ISBN978-5-98281-187-5. -
Teker : IEKTPOHHBIH. -
URL:https://znanium.com/catalog/product/1061490

6. AnekcammpoBa, D. A. Heoprannueckas XuMmus. TeOpPETHYECKHE OCHOBBI
n1abopaTOPHBIA MpakTUKyM: yueOHWK / D. A. AnekcanapoBa. — 3-¢ u3l., crep. —CaHKT-
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4. KOHTPOHL U OICHKA PE3YyJIbTATOB 0CBOCHUS 06m606pa3OBaTe.ﬂbH0ﬁ AUCIHUIIINHBI

KoHTpoIb 1 O1IEHKa pe3ynbTaTOB 00Y4EHUs OCYLIECTBISAETCA MIPENOAAaBATENIEM B IIPOLIECCE
MPOBEACHUS TPAKTHYECKUX 3aHATHM M JIaOOpaTOPHBIX pabOT, TECTUPOBAHMS, a TaKKe
BBIMIOJIHEHUS!  OOYYAlOIMMUCS ~ WHAWBUIYAJIBHBIX  3aJaHUN, MPOEKTOB, HCCIECJOBAHUM.
Pesynbrarel 0oOydeHHMs ONpEAENsAoT, uTo OOydaroliuecs JOJDKHBI 3HATh, I[OHUMAaThb H
JEMOHCTPUPOBATh 110 3aBEPIICHUN U3YUEHUS AUCLUIIINHBL

Jnst popMupoBaHUs, KOHTPOJISI M OLIEHKU PE3yIbTaTOB OCBOCHUS Y4eOHOU AMCIUTUINHBI
HCIO0JIb3YETCSI CUCTEMA OLIEHOYHBIX MEPONPUATUH, IPEJICTABIISIIONIAs COOOH KOMIUIEKC Y4eOHBIX
MEpPONPUATHH, COTJIACOBAHHBIX C pe3ylbTaTaMu OOy4eHHsS W CPOPMYTUPOBAHHBIX C YY4ETOM
OI'OC COO (npeametnsie pe3yapTaThl o aucuumuinae) 1 I'OC CIIO.

Mopnyas / Pa3nen

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 |COCTaBJISTh XUMAYECKUE 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 COCAMHEHUN

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

1.2 |Ilepuomnueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoanusie  |OK 01
3aKOH U TaOJIMIIa |XHMHUYECKHE DJIEMEHTEI B TEOpPETUYECKHUE 3aJ]aHus Ha OK 02
JI.1. MenpeneeBa |COOTBETCTBHH C UX XapaKTEPHU3aIUI0 XUMHYCCKIX

MIOJIO)KEHUEM B 3JIEMEHTOB: «MeTamindeckue /

MIePUOINYECKON cucTeme HEMETAJNIMYSCKHUE CBOMCTBA,
XHUMHYECKHUX 3JIEMEHTOB 3JIEKTPOOTPULIATEIIBHOCTh U
J.1. MenneneeBa CPOJCTBO K JIEKTPOHY
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 OueHo4YHBIC MEPONIPUSTHS 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 y4acTHEeM 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 MPOIYKTa
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 PEaKIUH,
€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 PEaKLUUN TUAPOIIN3a
COJIEH, YCTAHOBJICHUE
W3MEHEHUS KUCIIOTHOCTH CPEIbI.
2. JTabopartopHas pabora
«Peakuu rusiponmnszay.

OK 01

Paznen 3.
Crpoenne u
CBOMCTBA
HEOPraHUYecKuX
BellleCTB

HccaenoBarb cTpoeHue u
CBONCTBA
HEOpraHu4ecKUX BellecTB

KonTposbHnas paGora
«CBOIiCTBa HEOPTAaHNYECKUX
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 (GopMyraam
HEOPraHMYECKUX BEILECTB
pa3IMYHbIX KJIACCOB.

4. IlpakTryeckue 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 BELIECTB

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

OK 01
OK 02
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenus OueHo4YHBIC MEPONIPUSTHS OK
BELLECTB OT CTPOEHUSI AaTOMOB U CoJIei.

MOJIEKYJI, & TAKXK€E 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 | XUMHUYECKUX PEAKIIUN C I[IK 1.4
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 crpoenne n | KonrpoJsbHas 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

OpPraHNYeCKUX BEUIECTB
OTJETIbHBIX KJIACCOB.

3. 3amaum Ha ompeeneHne
npocTeniel GopmMyIbl
OPraHNYeCKON MOJIEKYJIBI,
UCXOJSI U3 AIIEMEHTHOTO 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
U3YyYEHHUE €ro CBOMCTBY.

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
XUMHYECKHUX PEaKIHH ¢
y4acTUEM OpPTaHHUYECKUX
BEIIECTB, UCIIOJIB3YEMBIX IS UX
uaeHTU(GUKAIIH B OBITY U
MPOMBIIIJICHHOCTH.

OK 01
OK 02
IIK 2.4
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenus OueHo4YHBIC MEPONIPUSTHS OK
5 |Pa3zpen S. HccnenoBats paBHoBecue |KonrpoabHasi pabora
KuneTrnyeckue u |H CKOpocTh XuMuYeckux |«CKOpPOCTb XMHMHYECKOM
TepMOANHAMMYEC | peaKkumii Peakuuu ¥ XuMHYecKoe
KHe paBHOBecHEe»
3aKOHOMEPHOCTH
NPOTEeKAHUS
XUMHYECKHX
peakuuii

5.1 |Kunernueckue UccnenoBats BusiHUE 1. JJaboparopnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHLIEHTPALUU BBIOOD: OK 02
MPOTEKAHUS pearupyromux Bemects 1 |— «OnpeneneHne 3aBUCUMOCTH
XUMHYECKHAX TEMIIepaTyphbl Ha CKOPOCTh |CKOPOCTH PEAKIUU OT
peaxiuit XHUMHYCCKHUX PEaKIIHM KOHIICHTPAIUN PEearupyrOIInX

BELIECTBY;

— «Onpenenennue 3aBUCUMOCTH
CKOPOCTH pEaKIMH OT
TEMIEPATYPHI».

2. [IpakTHKO-OpHEHTHPOBAHHBIC
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 |BEILECTB, PEAKLUU CPEIbl U | OMPEIeICHUE TUIa peaKuu
MPOTEKAHUS TEMIIEpaTyphl Ha cMelleHue (10 TeroBoMY 3G (eKTy: IK30-
XUMHYECKUX XMUMHUYECKOTO PAaBHOBECHUS |H SHIOTEPMHUECKHUE).
peaxuii. 2. [IpakTHKO-OpHUEHTUPOBAHHBIE
PaBHoBecue 3aJaHus Ha IPUMEHEHHE
XUMHYECKUX npunnumna Jlelllarense mis
peakuuit HAXO0/ICHUS HANlPaBJICHUS

CMEIICHHS PAaBHOBECHS
XUMHYECKON PEaKIMK U aHAJIN3
(bakTOpOB, BIAUSIOMIMX HA
CMellleHHEe XUMUYECKOTO
paBHOBECHSI.
3. JJaboparopHas pabota
«M3yueHne BIUSIHUS Pa3TUYHbBIX
(bakTOpOB Ha CMEILIEHUE
XUMHYECKOTO PAaBHOBECHS.

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

ducnepcHbie CHCTEMBI «/lucnepcHbie cuCTEeMbI»
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenus OueHo4YHBIC MEPONIPUSTHS OK
CHCTEMBI
6.1 |IucniepcHbie Paznuuarh uCTUHHBIE 1. 3ajaum HA TPUTOTOBJICHUE OK 01
CUCTEMBI U PacTBOPBI, KOJUIOUIHBIE pacTBOPOB. OK 02
(hakTophI UX pacTBOpPHI U 2. Ipaktuko-opuentupoBanubie |[1K 4.2
YCTOMYUBOCTH rpy0OMCIIEPCHBIE CUCTEMBI |pacUeTHEIC 3aJaHUS Ha
Ha OCHOBE XUMHUYECKOTO JICTIEPCHBIE CUCTEMB,
IKCTIEPUMEHTA UCTIOJIb3yeMbIe B OBITOBOW U
MPOU3BOJACTBEHHOMN
JeSITeTbHOCTH YEJIOBEKA.
6.2 |HUccnemoBanue HccnenoBath Gpusmko- JlabopatopHnast pabota (Ha OK 01
CBOICTB XUMHYECKHE CBOMCTBA BBIOOD):
JIACTIEPCHBIX pa3IMYHBIX BUJIOB — [IpuroToBieHne pacTBOpOB;
CHCTEM JIMCTIEPCHBIX CHCTEM — HccnenoBanne qUCTIEPCHBIX
CHCTEM.
7 |Pazgen 7. HccnenoBarsb cBoiicTBa
KadecTBeHHbIEe |OpraHu4ecKuX M
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 HEOPraHMYECKUX BEIIECTB |— AHAIUTHUYECKHE PEAKIIUU
AHHUOHOB katuoHoB [-VI rpynm;
— AHanmuTH4ecKne peakiuuu
AQHUOHOB.
2. [IpakTuyeckuie 3a1aHus Ha
COCTaBIICHUE YPaBHEHUI
peakiuii OOHapyKEeHUS
katuoHoB [-VI| rpynmn 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. [IpakTdeckue 3a1anus 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  |POU3BOJICTBEHHON JIESITETHHOCTH) OK 04
qeJI0BEKa NEeITeIbHOCTH YelioBeKa ¢ | BOo3MOKHBIE TEMBI KEHCOB: OK 07
MMO3UITUH DKOJIOTHYECKON 1. Iloremenne KuMaTa u IIK1.4

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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