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

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

OOmeobOpa3oBaTeibHas  TUCIHUIUIMHA «XUMUS»  SBISCTCS  00SI3aTCIBHOM  YacThIO
00m1eo0pa3oBaTenpHOrO MUKIIA 00pa3oBarenbHOM mporpaMmel B cootBeTcTBHH ¢ @T'OC CIIO mo
npogeccuu/cneyuanvrnocmu 15.01.35Macrtep ciiecapHbIX padoT

TpymnoeMKOCTh NUCHUIUIMHBI «XUMUS» COCTABISIET /5 Yaca, W3 KOTOPHIX 66 dYacoB—
0a3oBbIii MOayib (7 paszmenoB), 7 4YacoB— NpUKIagHOW MoAynb (1 pasmen), BKIIOYAOIIHIA
MPAKTUKO-OPHEHTHPOBAHHOE COJEp)KaHUe, YCHIMBAIOIIEE NPOQPHIBHYIO COCTABISIONIYIO 10
npodeccuu, 2 yaca - TuppepeHIIIPOBAHHBINA 3a4ET.

[lpuknangHoit Monaynp BKIOYaeT oauH pasgen. Pasgen 8 «Xumus B ObITy U
MIPOU3BOJICTBEHHON JICSITEIILHOCTH YEJIOBEKa» pealln3yeTcsl Ha MaTrepualie KeHCOB, CBSI3aHHBIX C
DKOJIOTUYECKOW OE€30MacCHOCThI0O M OIEHKOW TMOCJIEACTBUN OBITOBOM W TIPOU3BOJICTBEHHOU
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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OK 01. Berbupatp
CHOCOOBI PELIeHUS
3a1a4
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
JUTsl CpaBHEHUS, KiacCu(UKaIMU U 0000IICHUS;

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

- BHOCUTh KOPPEKTHBBI B
COOTBETCTBUE  PE3yJbTATOB
MOCIEACTBUN NeITEALHOCTH;

- 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, CTEIEHb OKHUCICHUS, XHMHYECKas
CBS3b, MOJIb, MOJISIPHASE Macca, MOJISIPHBIA 00beM, YriepoHbIN
(GyHKIMOHAIbHAS  TpyIIa, paaukal,

W30MEpbI, TOMOJIOTHYECKHI psii, TOMOJIOTH, YTJIEBOJOPOIHI,

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

(OKHCTHTETBPHO-BOCCTAHOBHUTEIIBHBIE,
peaknuuu HOHHOTO OOMeEHa), pacTBOD,
HEJJICKTPOJIUTHI, AIIEKTPOTUTUICCKAS
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 [[.VM1. MeHaeneeBa, 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 BBISABIISITH XaPAKTCPHBIC ITPHU3HAKU 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-CIICACTBEHHBIE CBSI3U "
aKTyaJIM3UpOBATh 3aJady, BBIJABUTATH THUIIOTE3y €€ PEIICHHS,
apryMeHTbl IS

YTBEPKACHHM, 3a1aBaTh ITapaMeTpbl U KPUTEPUU PELICHNS;

HaXOJIUTh JI0Ka3aTesIbcTBA  CBOMX
- QHAJIM3UPOBATh TMOJYYCHHBIE B XOJE PEIICHHS 3aIadu
pe3ynbTaThl, KPUTUYECKH OIEHWBATh WX JOCTOBEPHOCTb,
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, Ipc€ajaratb OpWUIMHAJIbHBIC

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 HCOPraHN4YCCKUX U
BCIICCTB BBISIBIIATD

OPraHUYeCKUX U HX [PEBPALLCHUN;

B3aMMOCBS3b ~ XMMMYECKMX 3HAHMM C  IOHATUSAMH U
IIPEACTABICHUSAMU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb MCIOJI30BaTh HAUMEHOBAHMS XUMUYECKUX COCIMHEHUN
MEKIYHAPOJHOTO COI03a TEOPETUYECKOW M MPUKIATHOW XHUMUHU
U TpUBHAJIbHbIE HAa3BaHUS BaXHEMIIMX BeLIECTB (ITUJIEH,
aleTHIIEeH, TITULEPUH, GeHO, PopMalbJIerul, YKCyCHas KHCIIOTa,
TJIMIUH, YrapHbl Ta3, YIJIEKUCIBIM ra3, aMMHaK, ranieHas
MUThEBas coAa U JIPYrux),

HU3BCCTh, HCETramcHass Hu3BECTb,

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

yCTaHaBIUBaTh  MPHUHAUIEKHOCTb  HM3YYEHHBIX
HEOPraHMYECKUX U OPraHMYECKHUX BELIECTB K OINpeAesCHHBIM

COCTaBJIIATH HCOPraHM4eCKUXx MW  OPraHuvYCCKUX

- yMeTh

KJIaccaM U TpyIIaM COSIUHEHMM, XapaKTepru30BaTh UX COCTaB U
Ba)KHEHIIIME CBOMCTBA; OMPENENATh BUABI XUMHUYECKHX CBs3EH
(koBaJlIeHTHAsi, MOHHAasA, MeTa/In4yecKasi, BOJOPOJIHAS), THIIbI
peIIeToK KJIaCCU(PHUIPOBATH
XUMHYECKHUE PEaKIny;

KpUCTAJUINYCCKUX BCIICCTB,
- C(l)OpMI/IpOBaTB OpeaAcTaBjJaCHUA: O MATCPpHAJIbHOM CIAUHCTBC
MHpa, 3dKOHOMEPHOCTAX U ITO3HABACMOCTHU SIBIICHUM npupoasbl; O
MCCTC U 3HAYCHHUU XHUMHU B CUCTEMC CCTCCTBCHHBLIX HAYK U €€
poJin B oOecreueHNN YCTOI‘/’ILII/IBOFO Pa3BUTHA YCIOBCYUCCTBA: B
peaicHun HpO6J’I€M 3KOHOFHHCCKOﬁ, BHCPFCTH‘ICCKOI\/’I U IHIIEBOM
6630H3.CHOCTI/I, CO3JaHNN HOBBIX
MaTCpHraJIOB, HOBbIX HCTOYHHUKOB SHCPIUU, B o0ecrieueHNN

B pPa3sBUTHU MCIUIVHBI,




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

- BJAJCTh CUCTEMON XMMHUYECKHX 3HAHHM, 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 KOHIIGHTpalus, CTPYKTypHas (opmyna, H30MepHs
(cTpykTypHasi, reoMerpuueckas (LUC-TPaHC-U30MEPHs), THUIIBI
XMUMHUYECKUX peaklHuil (roMo- M reTeporeHHble, oOpaTHUMble U
HEOOpaTUMbIE), pacTBOPHI (MCTUHHBIE, NUCIIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPATHI,  CTENEHb  JAUCCOLMALMM,  AJIEKTPOJIM3,
KpEKHHT, PU(GOPMHHT); 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;
NPEJICTaBICHUST O  MEXaHM3MaX XUMHUYECKUX  PEaKIHii,
TEPMOJIMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTIX HUX
NPOTEKAHUS, O XUMHYECKOM pABHOBECHH, JHUCIIEPCHBIX
cuctemax, (PaKTOJIOTUYECKUE CBEJIEHUS O CBOICTBAaX, COCTaBe,
MOJIyYeHUM U  OE30MaCHOM  HCIIOJIb30BAHUM — Ba)KHEHIIUX
HEOPraHMYECKUX M OpPraHWYecKUX BEIIECTB B OBITY U
NPAaKTUYECKOM JeSITEeIbHOCTH 4YesoBeKa; OOIMMX Hay4HBIX
OpUHIUIAX  XMMHYECKOro  IMPOM3BOJACTBA (HA  mIpumepe
IIPOM3BOJICTBA  CEPHOM  KHCIOTBI, aMMHaKa, METaHOJa,
nepepaboTku HedTH);




- yMETb MNpPOBOJIUTH pacyeTbl MO XUMHUYECKUM (opMylnaM u
YPaBHEHUSAM  XMMMUYECKUX PEAaKIUl ¢  MCIOJIb30BaHUEM
¢u3znyecKuX BEIUYMH (Macchl, 00beMa ra3zoB, KOJIMYECTBA
BELIECTBA), XapaKTepU3yIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOWCTOPOHBI: pacueTsl o HaXO0XIEHUIO
XUMHAYECKOH (OpMYIBI BEIIECTBA; pacdyeThl Macchl (00bema,
KOJMYECTBA BEIIECTBA) MPOAYKTa pEaKluu, €CId 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
peaknuii, 00beMHBIX OTHOIIIEHUH 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  3HAaHMH €  TOHATUSAMH 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/IHGHHfI
MEKIYHAPOJHOTO CO03a TEOPETUYECKON U MPUKIAJIHOW XHUMUHU
N TPUBUAJIBLHBIC Ha3BaHUA BCIICCTB, OTHOCAIIUXCA K U3YYCHHBIM
KJIaCCaM OpPraHWYECKUX U HEOPraHWYECKUX COCAVHEHUM;
HCII0JIb30BaTh XHUMHYCCKYI0O 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
COCTaBJIEHUSI 3JIEKTPOHHOrO OanaHca 3TUX peaklMil; peakuui
HOHHOTI'O oOMeHa IIyTeEM COCTaBJICHHU S nux IIOJIHBIX n

COKpAaIIeHHBIX HOHHBIXYPAaBHEHU; pEaKINi TUIPOJINA3A,
PEAKIMITKOMITIIEKCOOOpa30BaHMS (Ha npumMepe

THIPOKCOKOMITJIEKCOB LIMHKA M QJIIOMUHUSA); IOATBEPKAATh

XapaKTepHbIE XMMHYECKHE CBOICTBa BELIECTB

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
TOHATHS "'$», «P», «d-37IeKTPOHHBIC» OPOUTAIIH, SHEPTETUICCKUE
YpPOBHH; OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB
XUMUYECKUXIIEMEHTOB M 00pa3yeMbIX HWMH COCAMHEHUH TI0
MepUoaM U TPyIIaM.
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OK 02.
Hcnones3oBats
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHayn3a u
MHTEpIpETAINH
nHpopmMaluu U
nH(pOpMaLMOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npoecCuoHaTBHOM
JeATeNbHOCTH

B o0s1acTH HEHHOCTH HAYYHOI0 MO3HAHUSA:
- c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HayKd M OOIIECTBEHHOM

KYJIBTYD,
MecTa B

IIPaKTHUKH, OCHOBAaHHOTI'O Ha
CroCOOCTBYIOIIETO

MOJIMKYJIBTYPHOM MUDE;

Janore
OCO3HaHUIO CBOETO
- COBEpPIICHCTBOBAHNE SI3bIKOBOM W UYWTATEIbCKOM KYIBTYPBI
KakK CpE€acCTBa BSaHMOﬂefICTBI/IH MCXKIY JHOJAbMH U IMO3HAHUSA
MHpA;

- OCO3HAHME IIEHHOCTH HAyYHOUW JESATEIHHOCTH, TOTOBHOCTH
OCYILIECTBIISITh MIPOEKTHYIO u HCCJIEIOBATENBCKYIO
JeSITeNIbHOCTh MHIUBUYAIbHO U B TPYIIIE;
OBnaneHue YHHUBepCAJbHBIMU
NMO3HABATEJIbHbIMH el CTBUAMM:
a)padora ¢ nHpopManHei:

- BIIaJIeTh ~ HaBbIKAMHM  MOJydeHUs  uHpopmauuu  u3
HMCTOYHUKOB Pa3HBIX THUIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH
MOUCK, AaHaJMU3, CHCTEMAaTU3alUI0 U  HHTEPIPETALHUIO
nH(OPMALIUU PA3ITUYHBIX BUI0B U (GOPM IPEICTABICHUS;

- CO3/1aBaTh TEKCThl B Pa3lIU4YHBIX ¢dopMaTax € y4ETOM
Ha3HAaYeHUs MHQPOPMAIMU U LEIEBONW ayJUTOpPUH, BBHIOMpAS
ONTUMAJIEHYIO (HOPMY IIPECTABICHUS U BU3YallU3alluH;

- OLIGHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTH HH(OpMAIUH, €€
COOTBETCTBUE MTPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;
cpeactBa  MH(QOPMAIMOHHBIX |
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIIEHUU KOTHUTHUBHBIX,
KOMMYHUKaTUBHBIX M  OpPraHU3allMOHHBIX  3a7ad ¢
coOIII0IcHUEM TpeboBaHMIA TEXHUKU

yueOHbIMU

- HCIIOJIb30BAaTh

SPrOHOMUKH,

- YMCTH IVIAHUPOBATH U BBIINIOJIHATH XAMHYCCKIH SKCIICPUMECHT

(mpeBpallleHUs OpPraHMYECKHUX BEIIECTB IPU HArpeBaHUH,

MOJIY4YCHHUE OTUJICHA W H3YUYCHHUC CTO0 CBOﬁCTB, Ka4yCCTBCHHBIC

KpaxMaj, YKCYCHYIO
JIeHaTypanus OelIKOB TIPU HarpeBaHWM, IIBETHBIE PEAKIUU

peaKkiuu Ha  aJbJCTUIBI, KHCIIOTY;
OCJIKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpPENeysTh
Cpemy BOJHBIX PaCTBOPOB, KAYECTBEHHBIE PEAKIIMK Ha Cyibdar-,
KapOOHAaT- W XJOpWJ- AHWUOHBI, HA KATHOH aMMOHUS;, periaTh
3KCIIEPUMEHTAIIbHBIE "Meramel" U

3aga4du 110 TEMaM

"Hemetannbl") B COOTBETCTBUM C MpaBWIaMU  TEXHUKHU
0€30MacCHOCTH MpH 0OpaIIeHNH C BEIIeCTBaMHU M J1a00paTOPHBIM
000py/IOBaHUEM; TPEICTABISATh  PE3yJAbTaThl

JKCIIEpUMEHTa B (popMe 3amucu ypaBHEHHI COOTBETCTBYIOIINX

XUMHUYECKOI'O

peakiuii u  (opMynupoBaThb BBIBOJBI HAa OCHOBE OJTHUX
pPE3yIbTaTOB;
- YMETh aHAJIM3UPOBATH XHUMHYECKYIO uHdopmaIuio,

MOJly4aeMy0 M3 pa3HBIX HCTOYHHKOB (CPEICTB MacCOBOMU
uHpopmaruu, cetb UHTEpHET U Ipyrue);

- BJIQJICTh OCHOBHBIMU METOJIAMH HAay4HOTO IO3HAHHS BEIECTB
U XUMUYECKUX  SBIICHUH  (HAONIofeHWE,  HM3MEpEHHE,
AKCIIEPUMEHT, MOJICITUPOBAHHE);

- YMETh NPOBOJUTH PACUCTHl MO0 XUMHUYCCKHM (OpMyIaM u
YpaBHEHUSAM  XHMHMUYECKHX pEaKkIuil ¢  HCIOJIb30BaHUEM
bu3nyecKuX  BETUYMH, XapaKTEepU3YIOIIUX  BEIIecTBa ¢
KOJMYECTBEHHOW CTOPOHBI: Macchl, oOBbemMa (HOpMalbHBIE
YCIOBHUSI) Ta30B, KOJMYECTBAa  BEIIECTBA;  HCIOJIB30BATh
CUCTEeMHbBIE XUMUYECKHE 3HAHUSA JJsl TPUHATHS pPEIICHUN B

KOHKPCTHBIX JKU3HCHHBIX CUTYAlUAX, CBA3AHHBIX C BCIICCTBAMHA
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0€30I1aCHOCTH, TMT'HEHBI, PECypCOCOCPEIKEHUS, MPABOBBIX M
3TUYECKUX HOPM, HOPM
nH()OPMAIIMOHHON OE30TTaCHOCTH;

N UXTIPUMCHCHUCM;
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- BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3alIUTHI HHPOPMAIUH,
MH()OPMAIMOHHON OE30MMaCHOCTH JTUYHOCTH,

- yMETb  CaMOCTOATENbHO  IUIAHUPOBATh U NPOBOJUTH
XUMHUYECKUH SKCIIEPUMEHT (II0JIyYEHHUE M HM3yYEHHE CBOWCTB
HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB, KAYECTBEHHbIE
peakuuu YIJIEBOJIOPOOB pa3IMYHbIX KJIaCCOB u
KHCJIOPOJICOACPKAILIMX ~ OPraHMYECKUX  BEILECTB, PpELICHHUE
AKCIEPHUMEHTAIbHBIX 33/1a4 110 Paclo3HaBaHUI HEOPraHUYECKUX
Y OpraHMYEeCKUX BEIIECTB) ¢ COOMIOACHUEM MpaBuil 0€30I1aCHOTO
oOpallleHHs C BellecTBaMHU U JIabOpaTOpHBIM 000PYAOBAHUEM,
dopMynupoBaTh LENIM  UCCIEJOBaHUS, MPEIOCTABIATH B
pasznu4Hoi popme pe3ynbTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U
OIICHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYIIECTBJISATH IEJIEHANPABICHHBIN MOUCK XUMUYECKON
uH(GOpMAallMi B pa3IMYHbIX MCTOYHUKAX (HayyHas U ydeOHO-
Hay4Has JMTeparypa, CpelICTBa MacCOBOW HH(pOpMaIUH, CETh
WHTepHeT u apyrue), KpUTHUECKH aHAJIM3MPOBATh XUMUYECKYIO
nHpopMmaruto, TIepepadaThiBaTh €€ W HCIOJb30BaTh B
COOTBETCTBUH C TIOCTABJICHHON y4eOHOH 3a1a4eii;

- BJAJIeTh CUCTEMOW 3HAHUI O METOAaX HAay4yHOrO IMO3HAHMS
SBJICHUH NPUPOJIbI, UCHOJIb3yEMBIX B €CTECTBEHHBIX HayKax M
YMEHUSIMU NPUMEHATh 3TU 3HAHUSA HPU SKCIIEPUMEHTAIBHOM
UCCIICIOBAaHUM BEILECTB U i1 OOBSICHEHUS XUMUYECKHUX
SBJICHUM, HMEIOIIUX MECT0O B MPUPOJE IMPaKTHUECKOH
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 CaMOOTPEIEIICHHUIO;
-OBJIQJICHUE HAaBBIKAMHU y4EOHO-UCCIIE0BATEIHCKOM,
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;
OBJagenue YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH
AeCTBUAMMU:
a) cOoBMeCcTHAs 1eiITeJIbHOCTD:

- YMETh IJIAHUPOBATH U BBINOJIHATH XUMUUYECKUM HKCIIEPUMEHT
(mpeBpallleHus] OPraHUYECKUX BEHIECTB IPU HArpeBaHUH,
MOJYYCHHE JTHJICHA 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, KAYECTBEHHBIE PEAKIIMK Ha CyIbdart-,
KapOOHAT- U XJIOPUJ-

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

- TIOHMMAaTh M HCIIOJB30BATh MPEUMYIIECTBA KOMAHIHOW H
WHJIMBHUIYATBHOW paOOTHI;

- IPUHUMATH LHeTn COBMECTHOM JIeITEILHOCTH,
OpraHW30BBIBATh M KOOPJAUHHPOBATH JCHCTBUS TIO €€
JOCTHKEHHIO: COCTaBJISATh IUIaH JIEMCTBUM, pacHpeaessiTh
pOJIH C YUETOM MHEHUH YYaCTHHKOB OOCYKIATh PE3yJbTaThI
COBMECTHOM pabOTHI;

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

- OCYIIECTBIJISITh MO3UTUBHOE CTPATETUYECKOE MOBEICHUE 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
aHaJIN3€ PE3yJIbTATOB JIECATEIbHOCTH;

- 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 J1aOOPATOPHBIM O0OPYIOBAHUEM; IMPEICTABIATH
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  COOJIIOJCHHMEM  TPaBUII
Oe3omacHoro oOpailleHuss ¢ BeleCTBAaMU M JIaDOpaTOPHBIM
obopyznoBanueM,  (QOopMyIHpOBaTh  LIETH  HUCCIEJOBaHMUS,
MPEIOCTABIATh B PA3IUYHON (popMe pe3ynbTaThl SKCIIEPUMEHTA,
aQHAJIM3UPOBATH U OLICHUBATh UX JI0CTOBEPHOCTD;

15




OK 07.
CopeilicTBoBaTh
COXpaHEHHIO
OKpYKarollen Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHHUH KJIMMAaTa,
TIPUHITATIBI
OEepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYaHBIX
CUTYaIUIX

B o0s1acTH 3K0/10rM4YE€CKOr0 BOCIIMTAHHUS:

- c(hopMHUPOBAHHOCTH HKOJOTHUECKON KYIbTYPhI, TOHUMAHUE

BIIUSIHUS ~ COLMAIIBHO-DKOHOMHYECKMX  IPOLECCOB  Ha

COCTOSIHME MPUPOJHOM M COUMAIBHOW CpEllbl, OCO3HAHUE

rJ100aBHOTO XapaKTepa KOJOTHUECKUX IpooieMm;

- IJJAHUPOBAHUE U OCYLIECTBICHUE ICHCTBUHN B OKPYKAIOIIECH

cpele Ha OCHOBE 3HAHUA ILEJNed YCTOMYMBOIO PpPAa3BUTHUSA

YeJI0BEYECTBa;

AKTHUBHOE  HENPUATHE  JICWCTBUHM, IPUHOCIIIMX  BpPEJ]

OKpYKarollen cpere;

- YMEHHUE MPOTHO3UPOBATh HEOIArONPUSATHBIE IKOJIOTUYECKUE

MOCJIEJICTBUS MPEANPUHUMAEMbIX JEUCTBUN, MpPeAOoTBpaIlaTh
ux;

b

- c(OpMHPOBAThH MPEACTABICHUSI: O XUMUYECKON COCTABIISIONIEH
€CTECTBEHHOHAayYHOM KapTHUHBI MHUpA, POJIM XUMHUU B MO3HAHUU
SIBIICHUI TPHUPOJIBI, B (POPMUPOBAHUH MBIIIJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TPAMOTHOCTH, HEOOXOJUMOI
JUIs  pElIeHHs NPaKTUYEeCKUX 337ad M DKOJOTMYECKU
000CHOBAaHHOTO OTHOLIEHHUSI K CBOEMY 3/10POBbIO U NPUPOIHOMN
cpene;

- yMeThb COOIIOAATh MpaBUila SKOJOTHYECKH II€JIECO00pa3HOro
NOBE/AECHNUA B OBITY M TPYIOBOM JEATENBHOCTH B LEIAX
COXpPaHEHHUs CBOETO 3JI0POBbSI M OKPYXKAIOLEW IMPUPOJHOU
Cpelbl; YUYUTHIBATH ONACHOCTh BO3JEHCTBUS Ha KUBBIE
OpraHu3Mbl  OIPENEICHHBIX  BEIIEeCTB, IMOHUMAas  CMBbICI
MTOKA3aTelsl MPEAEIbHON TOITyCTUMON

KOHLIEHTPALINN;

- paciiupeHuC OIIbITa JCATCIIbHOCTH 9KOJIOTHYECKON
HAIpaBJICHHOCTH,

- OBJIaICHHUC HaBbIKaMU y‘Ie6HO'I/ICCHe,Z[OBaTeHBCKOI71,
HpOGKTHOfI H COIMaJIbHOM JACATCIIBHOCTH,

- YMETh TPOTHO3UPOBATh, AHAIM3MPOBATH W OICHHBATh C
[MO3UIAI IKOJOTHYECKON OE€30IMaCHOCTH IIOCIEACTBUSA OBITOBOM
U TPOM3BOJICTBEHHON JCSATEILHOCTH 4YEJIOBEKa, CBS3aHHON ¢
nepepaboTKOM BEIIECTB; UCIIOJIB30BATh MOJYYCHHBIC 3HAHUS IS
NPHHATHS TPAMOTHBIX pEHICHWH Tpo0JieM B  CHUTyalUsX,
CBSI3aHHBIX C XUMHMEN;

- YMETh OCO3HaBaTh OIACHOCTh BO3JCHCTBHUS Ha JKHUBBIC
OpraHu3Mbl  OIPEJCICHHBIX  BEIIECTB, IOHMMAs  CMBICI
noKaszaTeis TMpEAeIbHON  JOMyCTUMOW  KOHIICHTpAIlMH, U
NOSICHAT, ~ HA  TpUMEpax  CIOCOObl  yYMEHBIICHUS U
MPEeIOTBPAIIEHHS UX BPETHOTO BO3JACHCTBUS HA

OpraHu3M YeJOBeKa.

I1IK1.2

BrinonaaTte
CJIECAPHYIO U
MEXaHUYECKYIO
00paboTKy aeranen

B yacTH TpPy10BOT0 BOCIIHTAHMSA:

- TOTOBHOCTh K TPYIdy, OCO3HAHHE IIEHHOCTH MacTEepCTBa,
TPYAOIIO0HE;

- TOTOBHOCTb K aKTHBHOU JICATEIBHOCTH TEXHOJOTHYECKOU U

- BJIaACTH CHCTEMOM XUMHUYCCKUX 3HaHUI
(BBICOKOMOHCKYHHPHLIG COCAMHCHUA, KPpUCTAJTIMYCCKAA
peuicTKa, THIIBI XUMHUYCCKUX peaKuHﬁ (OKI/ICHHTCHBHO-
BOCCTAHOBUTCJIIBHBIC, 3K30- W JOHAOTCPMHUYCCKUC, PCAKIUU
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MIPUCTIOCOOICHUH,
PEXYIIETO U
M3MEPHUTEIBHOTO
MHCTPYMEHTA B
COOTBCTCTBUH C
IMPONU3BOJACTBCHHBIM
3aJJaHHUEM C
coOnroieHreM
TpeOOBaHUN OXpaHBI
Tpyna.

COHH&HBHOﬁ HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBATD,

IUIAHUPOBaTh M CaMOCTOSATEIbHO  BBINOJHATH  TaKylO
NESITENIbHOCTD;
OBianenue YHHBEPCAJIbHBIMH y4eOHBIMU

NMO3HABATEJIbHBIMU 1€HiCTBUAMM:

a) 0a3oBbIe JJOTHYECKHUE NeHCTBUS!

- CaMOCTOSITENIbHO (OPMYJIIMPOBATh M aAKTyaIH3UPOBATH
npo0sieMy, 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 HCCIENOBATEIbLCKHE NeliCTBHA:
- BIAJETh HaBBIKAMH y4e0HO-UCCIIEeI0BATEILCKOM H
MIPOEKTHOM JESITSIIbHOCTH, HABBIKAMH pa3pelieHus mpooem;

- BBIABJIATH MIPUYHHHO-CJICACTBEHHBIE CBSI3U u
aKTyallu3upoBaTh 3a/lauy, BBIABUTATH TMIIOTE3y €€ PEIICHHUS,
HaXOJOUTh  apryMeHThl Uil JI0OKa3aTelbCTBa

YTBEP)KJCHUH, 3371aBaTh MapaMeTpbl U KPUTEPUH PELLICHMUS;

CBOHX

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

- YMCThb NEPCHOCUTDH 3HaHUA B IMMO3HAaBAaTCIIbHYIO n

IMPaKTUYCCKYIO obOactu KHU3HECACATCIBHOCTH,

MOHHOTO OOMEHa), pacTBOp, OSJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
Jccouyanus,
BOCCTaHOBUTENb, CKOPOCTh XUMUYECKOM peakluu, XUMUYECKOE

AIIEKTPOJINTUYECKAS OKHUCIIUTETD,
PaBHOBECHE), TEOPUU U 3aKOHBI (TEOPHSI XUMUYECKOTO CTPOEHUS
AM. byrneposa,
ANEKTPOJIUTUYECKON TUCCOUMALNM, TTepuoauyeckuil 3akon .M.

OpPraHUYeCKUX BEILIECTB TEOpUs
MenieneeBa, 3aKOH COXPaHEHHMs] MaccChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SA3BIK XUMHUHU, TEOPUU U 3aKOHBI (Teopus
AM.

JIACCOLHAINH,

XUMHUYCCKOTO
byrneposa,
nepuoanueckuii 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHUS

CTPOCHUA OpraHn4eCKux BCIICCTB

TEOPUsT  DJIEKTPOJUTHUYECKOU

MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3BIK XHMUH,
(haKkTOJIOTHUUECKHE CBEACHHS O CBOMCTBAX, COCTaBE, MOJYUCHUH U
0e30MacHOM HCIOJIb30BAHUN BAKHEWIIMX HEOPraHM4eCKUX u
OpraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU AESITETbHOCTH
YeJI0BEKa,

- chopMupoBaTh MPEJCTABICHUS: O MaTEpPUAIHLHOM E€IUHCTBE
MUpa, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBIICHUI IPUPOJIBI; O
MECTEe U 3HAUEHHWU XUMHUHU B CHUCTEME €CTECTBEHHBIX HAYK U ee
posin B oOecreuyeHuN yCTOMYMBOIO Pa3BUTHsI YEIOBEUECTBA: B
pelieHny mpodiieM SKOJI0rHUecKO, JHEPreTUYECKON U MUIIEBOM
CO3/IaHUU  HOBBIX

MaTCpruaIoOB, HOBBIX HCTOUYHHUKOB DHCPIruu, B obecrnieyeHU U

0e30IacHOCTH, B PAa3BUTUH MEIMIUHBI,
- BIIQJICTh CHCTEMOM XMMHYECKUX 3HAHUU, KOTOpas BKIIOYAET:
(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 TMpHMEpe IPOU3BOJACTBA CEPHOM KHUCIOTHI,
aMMHaKa, MeTaHoJia, nepepaboTku HeTH);

- TPUMEHSTHh 3HAHUS O COCTaBE€ M CBOMCTBAaxX BELIECTB JUIA
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= YMCTb HHTCIpHUPOBATH 3HAHUA U3 PA3HBIX MTPECAMCTHBIX
o0Omnacreii;

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

- CIIOCOOHOCTh WX UCIOJB30BaHUSI B TIO3HABATEIILHOW U
COLIMAIbHON ITPAKTHKE.

OsBnanenue YHHMBepPCAJIbLHbIMH
NMO3HABATEJIbHBIMU J1€HCTBUAMM:
a)padora ¢ undgopmanmeii:

- BJIAJCTh HaBbIKaMH MOJIY4CHUSA

y4eOHbIMU

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

CHCTEMaTU3aluIO n HUHTCPIIPETALIUTIO

CaMOCTOATCIBbHOCTU

MPOEKTHOM U COIMATILHOM JIEATEIIbHOCTH;

OBianenue YHUBEPCAJbHBIMH KOMMYHHKATHBHBIMH
JelCTBUSIMH:

4) COBMECTHAaA 1eITeJbHOCTh.

- TIOHMMAaTh M HCIIOJH30BaTh IMPEUMYIIECTBA KOMAHIHOW W
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
MIPOTHO3UPOBAHUS 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 MPAKTUYECKOMN

- yMeThb  aAHAIU3UPOBAThH uH(popMaLnIo,
MOJTy9aeMyI0 W3 pa3HBIX HCTOYHHKOB (CPEICTB MacCOBOU
nHpopMmaruu, cetb UHTEpHET 1 Ipyrue);

- BIIQJICTh OCHOBHBIMH METOJIAMH HAay4HOTO ITO3HAHHS BEIIECTB
(mabmrosieHe,  U3MEpPEHHE,

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
XUMHYECKUH  SKCIIEPUMEHT ¢  COONIOJCHHMEM  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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Ppa3IMYHBIX
BOOOpakeHne, ObITh HHUIIUATHBHBIM

CUTyallUsIX,  MPOSIBISATH  TBOPYECTBO U
OBJjajieHUe YHUBEPCAIbHBIMHU PeryJsTUBHBIMU
AeHCTBUSAMU: NPUHSTIE Ce0A U APYTUX JIOei:

- IPUHUMATh MOTHBBI U apPTYMEHTHI JIPYTUX JIIOACH MpU
aHaJIM3€ pe3yJabTaTOB JIEATEIbHOCTH;

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

YeJI0BEKa;

B o0s1acTH 3K0/10rMUECKOr0 BOCIMTAHHUS:

- C()OPMUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYphl, TOHUMaHUE
MIPOLIECCOB
COCTOSIHME TPUPOJHOM M COUMAIBLHOW CpEellbl, OCO3HAHUE

BIIUSAHUA COIINMAJIBHO-3KOHOMHWYCCKUX Ha
J100aTbHOTO XapaKTepa IKOJIOTHIECKUX TPOOIeM;

- IUIAaHUPOBAHUE U OCYLIECTBJIICHUE JACHCTBUI B OKPYKAIOLIEH
cpele Ha OCHOBE 3HAHMS IEeJIel YCTOWYMBOTO 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 MIPEACTABICHUS: 0 XUMUUYECKOU COCTABIISIFOIIECH
€CTECTBCHHOHAYYHOW KapTHHBI MHpPa, POJIA XUMHUHU B TIO3HAHHH
SIBIICHUW TIPUPOJBI, B (POPMHUPOBAHUHU MBINUICHUS H KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAIHHOW TPaMOTHOCTH, HEOOXOIUMOM
JUISE  pEIICHHS
000CHOBAHHOTO OTHOLIEHHUSI K CBOEMY 3/I0POBbIO U MPUPOIHON
cpene;

- yMeTh COOJIOJaTh MpaBWJIa DKOJOTHYECKU IIEIeCO00pa3HOTO
MOBEJCHUS B OBITY M TPYIOBOM [EATENIBHOCTH B LENIX

MPAKTUICCKUX 3aaa4 n OKOJIOTHYCCKH

COXpAaHEHHS CBOEro 3JIOPOBbS M OKpYXKAIOUIEH MPUPOTHOM

Cpenmbl; yUYWTHIBaTh OIIACHOCTh BO3JICHCTBHS HAa JKUBBIC
OpraHu3Mbl  OMPEIEICHHBIX  BEIIECTB, IOHUMAas  CMBICI
MoKa3aresisi NpeIeIbHOM T0MYyCTUMOM

KOHIICHTPAIINH;

- yMETh IPOrHO3UPOBATh, AHAJIM3MPOBATh U OLIEHUBATh C
HO3ULIMNA IKOJOTMUECKOW 0€30MacHOCTU MOCIEICTBHs OBITOBOM
U IPOU3BOJICTBEHHOM JIEATEIbHOCTH YEJIOBEKa, CBS3aHHOU C
nepepabdoTKOM BEIECTB; UCIOIb30BaTh MOTyUYE€HHbIE 3HAHUS IS
OPUHATUS TPaMOTHBIX pelleHui mnpolieM B
CBSI3aHHBIX C XUMUEH;

CUTyaluix,

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

MPEAOTBPALLECHHS UX BPEAHOTO BO3JACHCTBUS Ha
OpraHu3M 4eJI0BEKa.

IK 2.2

BoinosiATe cO0pKy,
MO/ITOHKY,
COCIMHEHHE, CMa3Ky U
KpEIUICHHUE Y3JI0B U
MEXaHH3MOB MaIlliH,
000opy0BaHuUs,
arperaTon ¢ MOMOIIbIO
py4HOTO U
MEXaHU3UPOBAHHOTO
ClIecapHO-COOPOYHOTO
WHCTPYMEHTA B
COOTBETCTBUHU C
MIPOU3BO/ICTBEHHBIM
3aJlaHUEM C
COOIIOIEHUEM
TpeOOBaHUN OXpaHBI
TpyAa, MOKapHOM,
MIPOMBIIIJICHHOU U
3KOJIOTUYECKOM
0€301acHOCTH.

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCThb K TpPYAY, OCO3HAaHUE IIEHHOCTH MacCTEPCTBa,
TPYAOTIO0HE;

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

IJIJAHUPOBaTh M CaMOCTOSITENIBHO  BBINNOJHATH  TaKyro
NEeSATEIbHOCTD;
Osaanenue YHHMBEPCAJIbHBIMH y4eOHBbIMU

MO3HABATCJIbHBIMHA HeﬁCTBHHMH:

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 SBIICHUSX;

- BBISABJIIATH IIPOTHUBOPECUNA B

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

- pa3BUBATb KpCaTUBHOC MBIIIJICHHUC IIpH PCLICHUN

KU3HEHHBIX TPoOIeM

0) 0a30BbIE HCCJIEA0BATENbCKHE AeHCTBHS:

- BIAJCTh HaBbIKAMU  y4eOHO-HCCIIEOBATEIbCKOM U
MIPOEKTHOM eATEIHHOCTH, HABBIKAMU pa3pelIeHus mpooem;
CBSI3H u
aKTyaJIM3UpOBaTh 3aJauy, BbIABUTATh TUIIOTE3Y €€ PEILCHMS,

- BBIABJIATH IMPUYIUHHO-CIICACTBCHHBIC

- BIIAJIETE CUCTEMOU XUMHUYECKUX 3HAHUH
(BBICOKOMOJICKYIIIPHBIE
pelIeTKa,

BOCCTAaHOBHTCIIBHBIC,

COCAMHCHUA, KPpUCTAJLTIMYCCKAaA

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

9K30- W DHJIOTCPMHUYECKHE, peaKIuu
MOHHOTO OOMEHa), pacTBOp, OJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
JICCOTIHAITHS,

BOCCTAaHOBHUTEJIb, CKOPOCThH XUMHUYCSCKOM pPCaKkin, XUMHUUYCCKOC

ANEKTPOJIUTHYECKAS OKHCIINTENb,
PaBHOBECHE), TEOPUHU U 3aKOHBI (TEOPHS] XUMUIECKOTO CTPOSHUS
AM. Bbyrneposa,
AJIEKTPOJIUTHYECKON TUCCOLMAIMU, Nepruoandeckuid 3akon J.U.

OpraHuYeCKuX BEIIIECTB TEOpHs
MenpeneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHUHU, TEOPHUM M 3aKOHBI (Teopus
XUMHYECKOTO  CTPOCHHUSI  OpraHMyeckux  Bemects  A.M.
byrnepoBa,  Teopust  DIEKTPOJIUTHYECKOM  IUCCOILMAIINH,
nepuoanueckui 3akon J.M. MeHnneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEpPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH,
¢dakTosOornuecKre CBEJICHMs O CBOMCTBAX, COCTaBe, MOJIYYCHUU U
0e30MacHOM HCIIOJIb30BAHUM BAKHEUIINX HEOPraHM4eCKHX U
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM AESITEIbHOCTH
YeNoBEeKa;

- chopMupoBaTh TPEICTABICHUS: O MaTEpPUAIBLHOM EIMHCTBE
MUpa, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBIICHUI IPUPOJIBI; O
MECT€ M 3HAUEHUU XUMHUU B CHUCTEME E€CTECTBEHHBIX HAYK U €€
poii B O0ecreuyeHuH yCTOWYMBOTO Pa3BUTHs YEIOBEUECTBA: 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,
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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, CAMOCTOATENIBHO OCYIIECTBIISAThH
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 n COI.[PI&J'IBHOﬁ ACATCIIbHOCTH,

OBJaaenue
NeHCTBUSIMU:

YHuBEpCaJdbHBIMU KOMMYHUKATHBHBIMUA

(aKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX, COCTABE, MOJIyYCHUN U
0€3011aCHOM HCHOJIB30BAHUN BAKHEHIINX HEOPraHHMYECKUX W
OpraHn4eCKuXx BCIICCTB B 6I)ITy u HpaKTI/I‘ICCKOfl JACATCIIbHOCTH
yeloBeKa;  OO0IIUX XAMHYECKOTr0
NPOM3BOJCTBA (HA TNPHUMEpPE IMPOU3BOJICTBA CEPHOW KHUCIOTHI,
aMMHaKa, MeTaHoJIa, mepepaboTku HeTH);

- INPUMCHATH 3HAHHUA O COCTaBC M CBOMCTBaxX BCHICCTB JIA

Hay4YHBIX IMpuHOUIIax

DKCIIEPUMEHTAJIBHOM  IPOBEPKM  TUIOTE3  OTHOCHUTEIBHO

3aKOHOMEPHOCTEN XUMUYECKUX  PEaKUuid U

IMPOTrHO3UPOBAHUA BO3MOXKHOCTEH NX OCYIICCTBJICHUAA,

MPOTEKaHUS

- BJIQJIETh CHCTEMOM 3HAHUM O METOJaX HAYYHOTO MO3HAHMS
SIBJICHUM TPUPOJIBI, UCIOIB3YEMBIX B E€CTECTBEHHBIX HayKax H
YMEHHUSIMH TPUMEHSTh 3TH 3HAHUS TPU SKCHEPUMEHTATHBHOM
HCCIEAOBAHNM BEIIECTB M I  OOBACHEHUS XHUMUYECKHX
HMCIOIINX NpUpOAEe MNPAKTUYECKOU
JIeSITETLHOCTHYCIIOBEKA M B IOBCESIHEBHOM JKU3HH,;

SIBIICHUH, MECTO B

- yMeTh XHUMHYCCKYI0  UH(POPMAITHIO,
MOJIy4aeMyI0 M3 pPa3HbIX HCTOYHUKOB (CPEACTB MacCOBOi
uHpopMaluu, cetb IHTEpHET U apyrue);

- BJIQJICTh OCHOBHBIMU METOJIAMH HAay4HOTO IO3HAHHS BEIECTB
(mabmrosieHue,

AHAJIN3UPOBATb

U XUMHUYECKHX  SBJICHUH U3MEepeHHe,
SKCIIEPUMEHT, MOICTIUPOBAHUE);

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

-yMETh IUIAHUPOBaTh W MPOBOJUTH
XUMUYECKUN coONoieHneM  TMpaBUII

Oe3omacHoro oOpalleHusi ¢ BeIeCTBAaMH U J1IAOOPAaTOPHBIM

CaMOCTOATCIBHO
OKCIICPUMCHT C
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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,

- OCYIICCTBJISTh TMO3UTUBHOE CTPATETMUECKOE TMOBEIACHHUE 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  IPOIIECCOB  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  JCWCTBUHM, MNPUHOCIIIMX  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 MNPUPOJHON




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

HX;

- paciIupeHuC OIIbITa JACATCIIBHOCTH 3KOJIOTHYECKOM
HAIIpaBJICHHOCTH;
- OBJIAZICHUC HaBbIKaMU y‘Ie6HO'I/ICCJI€I[OBaTCJII>CKOI7I,

IIPOEKTHOM ¥ COLMAIIBHOM AESTEIIBHOCTH

CpCabl; OIIaCHOCTH BO3[[CﬁCTBPI$I Ha JKHBBIC

OPraHu3Mbl

YUYUTHIBATH

OHpeI[eHeHHBIX BCIICCTB, IIOHUMasd CMBICJI
IIOKA3aTelIsl MPEACIbHON TOITyCTUMOMN

KOHH@HTpaHI/II/I;

- YMGTB HpOFHO3I/IpOBaTI), aHaJII/I3I/IpOBaTI> U OLOCHUBATL C
MO3UI[UHA KOJIOTHYECKOM 0€30IIaCHOCTH IOCIEACTBUS OBITOBOM
U TIPOU3BOJICTBEHHOM JESATEIHHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepadOTKON BEIIECTB; UCIIOIB30BATh MOMYyYEHHBIE 3HAHUS IS
HpI/IHSITI/ISI

IPaMOTHBIX pELIEHUH MpolieM 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

MPEIOTBPAIEHHUS UX BPEIHOTO BO3ICUCTBUS Ha
OpraHu3M 4esoBeKa.

IIK 3.2

BrInosHATE peMOHT
y3J10B 1 MEXaHU3MOB
00opynoBaHus,
arperaTtoB M MallluH C
COOIIOIEHUEM
TpeOOBaHUN OXpaHBI
TpyAa, OXKapHOU,
MIPOMBIIIITICHHOU U
3KOJIOTUYECKOU
0€301acHOCTH.

B yacTu TPy10BOTr0 BOCIIUTAHMSA:

- TOTOBHOCTh K TPYIy, OCO3HAaHWE IEHHOCTH MacTepCTBa,
TPYyI0JII00HE;

- TOTOBHOCTbH K aKTHBHOU JICATEIBHOCTH TEXHOJOTHYECKOU U
COLIMAIIBHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH,

IUIAHUPOBAaTh M CaMOCTOSITEJIbHO  BBIIOJHSATH  TaKyHO
NeSATeNbHOCTb;
Osaanenue YHHBEPCaJIbHBIMH Y4eOHBbIMH

MO3HABATEJIbHBIMH eHCTBHSIMH:

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

- BJIAJIETH CHUCTEMOU 3HaHUN
(BBICOKOMOJICKYIIIPHBIE COEIMHEHMS,
pelieTka, THUMbl XUMHYECKUX  peakuuid  (OKHUCIUTEIBHO-
BOCCTaHOBHUTEILHBIE, U DSHIOTEPMHUYECKHE, PEaAKIUU
HOHHOTO OOMEHA), pacTBOp, OJJICKTPOJUTHI, HEIIEKTPOJHTHI,
AJICKTPOJIUTUYECKAS

BOCCTAaHOBUTCJIb, CKOPOCTb XUMHYECKOM p€aKiuunu, XUMHUUYICCKOC

XUMHUYCCKUX
KPpUCTAJLIIMYCCKAA

9K30-

JICCOIIAAIINS, OKHCIIUTENb,
PaBHOBECHE), TECOPUHU M 3aKOHBI (TEOPHS] XUMUYECKOTO CTPOCHUS
OpPraHu4YeCcKUx BEIIECTB AM. byrnepoga,
ANEKTPOJIUTUYECKON TUCCOLMALMH, ITepuoauyeckuil 3akoH .M.
MenneneeBa, 3aKOH COXPAaHEHUS MAaCChl), 3aKOHOMEPHOCTH,

Teopus

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 CBSI3U u
AKTyaJIU3UpPOBATh 3aJa4y, BBIJIBUTATh TMIIOTE3Y €€ PEIICHMUS,
HAXOOUTh  ApryMEHThl i1  JOKa3aTelbCTBa
YTBEPKJCHUM, 3a/1aBaTh MMapaMeTPbl U KPUTEPUU PEILICHUS;

- AQHAJIM3UPOBATH IMOJYYEHHBIE B XOJI€ PEHICHUS 3aJaydu
pe3yJbTaThlI,
MPOrHO3UPOBATH U3BMEHEHUE B HOBBIX YCIOBHUSIX;

- yMETh  MEPEHOCUTh MO3HABATEIIbHYI0 U

IPAaKTUICCKYIO obnactu KHUBHEACATCIBHOCTHU,

CBOHUX

KPUTHYCCKH OLCHUBATh HX OOCTOBCPHOCTD,
3HaHHUA B

- 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 YHHBepCaJbHBIMHU
NMO3HABATEJIbHBIMH AeHCTBUAMM:
a)padora ¢ nnpopmanmeii:

- BIQJIETh ~ HAaBBIKAMHM  TMOJY4YEeHUS  HMHPOpPMALUU U3

HCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSATCIIBHO OCYHICCTBJIATH

Y4eOHBbIMH

MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK  XUMHH,
(aKTOJIOTHUECKHE CBEJCHHS 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, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBIICHUH TIPUPOJIBI; O
MECTe W 3HAYCHWH XMMHUU B CHCTEME ©CTECTBEHHBIX HAyK U €¢
poyii B OOECTICUCHUH YCTOWYMBOTO PA3BUTHS YCIIOBEYECTBA: B
petieHuu mpoOIeM SKOJOTUYECKOM, SHEPTETUYECKON U MTUIIEBON
0C30MacCHOCTH, B Pa3BUTHH MEIHIIMHBI, CO3/JaHUU HOBBIX
MaTEpHUAaJIOB, HOBBIX HCTOYHHKOB SHEPTHH, B 00CCIICUCHUN

- BJIQJIETh CUCTEMOH XHMHYSCKUX 3HAHUH, KOTOpas BKJIOYACT:
dakTosOornuecKre CBEJICHMs O CBOICTBAX, COCTaBe, MOJIYYCHUU U
0e30MacHOM HCIIOJIb30BAHMU B@KHEHUIIMX HEOPraHUYEeCKUX U
OpPraHUYECKUX BEIIECTB B OBITY M NMPAKTHUECKON AESTETbHOCTH
YyeloBeKa; OOMMX  HAayyHBIX MPUHLOUIAX  XHMHUYECKOTO
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
WCCIIEIOBAaHUHM BEIIECTB M Ui OOBSCHEHUS XUMHUYECKHX
SBIICHUH, HMEIONUX MECTO B MPHPOJAE MPAKTUYECKOU

JIeSITEILHOCTHYEIIOBEKA U B IOBCEIHEBHOM KU3HH,

TUIIOTE3
XHUMHNUYCCKHUX
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IIOUCK, AaHaIM3, CHCTEMATH3alUI0 U  HUHTEPIPETALUIO

nHGOpMAIIUY PAa3TUYHBIX BUJIOB U ()OPM IPEACTABICHUS;

- 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

POJIK C YUETOM MHEHUH Y4aCTHHUKOB OOCYXIATh Pe3yibTaThbl
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
BOOOpaXkeHHe, ObITh MHULIUATUBHBIM

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);

- BJIaJIETh OCHOBHBIMU METOJIaMU HAYYHOI'O MO3HAHUS BEILECTB
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 IJIaHUPOBAaTh n IMpOBOAUTH

OKCMIEPUMEHT  C  COONIOIEHWEeM  TPaBHII
Oe3omacHOro oOpallleHuss ¢ BellecTBaMU M JIaOOpaTOPHBIM
obopymoBanueMm,  (GopmMyaupoBaTh  IIENH  HCCJCIOBaHUS,
NPEJOCTABIIATh B PA3JIMYHON (hOpME Pe3yJbTaThl SKCIICPUMEHTA,

AHAJIM3UPOBATh U OICHHUBATH UX JOCTOBEPHOCTD,

N
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- IPU3HABATH CBOE MPABO U MPABO JPYrHX JIIOJCH HA OLIHOKH;
pa3BUBaTh CIIOCOOHOCTh MOHMMATh MHUP C HO3HMILHUH JIPYTOTO

YeJI0BEKa;
B o0s1acTH 3K0/10rMYECKOr0 BOCTIMTAHUSA:

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

BIUSHUSA  COLMAJIbHO-?KOHOMUYECKHUX Ha
J100aTbHOTO XapaKTepa IKOJIOTHUYECKUX MPOoOIeMm;

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

AKTUBHOE  HEINpUsATHE  JICWCTBUH,
OKpY»Karollen cpene;

- YMEHHUE MPOTHO3UPOBATh HEOIArOMPUSATHBIE IKOJIOTUYECKUE
MOCJICACTBUS NMPEANPUHUMAEMBIX NCHCTBUN, NPENOTBpAIIATh

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, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOJIMMOM
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
COXpPAHEHHUsI CBOETO 3JI0POBbSI M OKpPYXKAIOLIEW NPUPOJHON

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

KOHIICHTPAIINH;

- YMCTb IIPOrHO3HUpPOBATH, AHAIU3HUPOBATH KW OLCHUBATbL 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 OCO3HAaBAaTh OIIACHOCTH BO3JICHCTBUS Ha JKUBBIC
OpraHnu3Mbl OIIPCACIICHHBIX BCIICCTB, IHOHUMasd 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 cojep:KaHHe 0011e00pa30BaTeIbHONH TUCHUILITHHBI « XUMUI»

2.1 O0beM TUCHUILTHHBI H BH/IBI Y4eOHOI padoThI

Bua yueoHoii paboTbl O0bem B
yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 75

BT.Y.

OcHOBHOE coJiep:KaHue 66

BT. U..

TEOpeTHYECKoe 00yIeHne 33

MPAKTUIECKHUE 3aHATH 33

B T.4. KOHTPOJIbHBIE Pa0OTHI 2

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHNE 7

BT. U..

TEOPETHYECKOE 00yUeHUE 3

MPAKTUYECKHUE 3aHATHS 4

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




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 coJiep:KaHue 66
Pazjnen 1. OcHOBBI CTPpOeHMS BellleCTBA 6
Tema 1.1. OcHoBHOE conepxaHue 4 OK 01
Crpoenne atoMoB | Teoperuueckoe odyuenune 2
XUMHUYIECKUX CoBpemeHHast MOJIeNIb CTPOEHHS aToMa. DJIEeKTpOoHHas KoHpurypanus aroma. Kiaccupukanus Xummuaeckux
SJICMCHTOB 1 3NIEMEHTOB (s-, P-, d-3neMenThI). BaneHTHbIE 31eKTpoHbI. BaneHTHOCT. DIeKTPOHHAS TIPUPOIAa XUMUUECKON
npuponaa CBSI3H. DJIEKTPOOTpULIaTeNbHOCTh. KoBaneHTHas! CBsI3b, €€ pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs
XUMUYECKOH (oOMeHHBIN U JOHOPHO-aKIleNnTOpHBIN). MloHHas cBsi3b. MeTayumdeckas CBs3b. BogopoiHas CBs3b. 2
CBSI3U MexMoNeKyIIpHbIE B3aUMOJIEHCTBUSL.
H3oTorb1, 0CHOBHOE M BO30YXJCHHOE COCTOSIHUE aTOMa, THOPUAM3AIs aTOMHBIX OpOUTasei.
IIpakTHYecKHe 3aHATHS 2
Pemenue npaktuyeckux 3aJaHuil Ha COCTaBIIEHUE IEKTPOHHO-Tpaduueckux Gopmyi srieMeHToB 1-4
MIEPUOJOB.
Peurenue 3aganuii Ha UCNIOJIB30BAHNE XMMHUUYECKON CUMBOJIMKHM U Ha3BaHUW COEMHEHUH 110 HOMEHKIIAaType 5

MEXAYHAPOIHOTO CO03a TEOPETHUECKON U MPUKIAIHON XUMUU U TPUBUAIBHBIX Ha3BaHUM [ COCTABIICHUS
XUMHUYECKUX (OPMYJI IBYXaTOMHBIX COETUHEHUI (OKCUAOB, CYTb(GUAOB, TUAPUIOB U T.I1.) U APYTHX
HEOPraHMYECKUX COCAMHEHUH OT/ICIbHBIX KJIACCOB.
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Tema 1.2.
[Tepuonueckuii
3aK0H U Ta0muIa

.. MenneneeBa

OcHoBHOe coepkaHue

OKO1

TCOPCTI/I‘leCKOC oﬁyqelme

OK 02

HpaRTuquRne 3aHATUSA

[Tepuonnueckas cucreMa xumuueckux aemeHToB .M. Menneneesa. ®usnueckuii cmpica [leproanueckoro
3akoHa /.. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMU
MIPOCTHIX U CJIOKHBIX BELIECTB B COOTBETCTBUH C MOJIOKEHUEM XMMHUYECKOro ieMeHTa B [leproanueckoit
cucreMe. MupoBo33peHdeckoe U HayqHoe 3HaueHue llepnoandeckoro 3axona /.M. MenneneeBa. [Iporaossr
I .. MenpaeneeBa. OTKpBITHE HOBBIX XUMUYECKUX DJIEMEHTOB.

Pemenne MPAKTUKO-OPUECHTUPOBAHHBIX TCOPECTUICCKUX SaI[aHI/II\/'I Ha XapaKTCpHU3alnui0 XUMHUUYCCKUX
9JICMCHTOB

«Metannuyeckne / HeMETAIUTMYECKUE CBONCTBA, AIEKTPOOTPHUIIATEIIBHOCTD U CPOJICTBO K AJIEKTPOHY
XUMHUUYCCKUX DJICMCHTOB B COOTBCTCTBHUC C UX 3J'I€KTpOHHI)IM CTpOGHI/IeM U I1I0JIOKCHHUEM B nepnonnquKoﬁ
cucTeMe xuMudeckux ayemenToB J[.M1. MennaeneeBay.

Pa3znea 2. XumMuuyeckue peakuuu

10

Tema 2.1. Tursl
XUMHAYECKUX
peakuui

OcHOBHOE co/lep:KaHue

OKO1

Teopernyeckoe o0yueHue

KJ'IaCCI/I(bI/IKaI_[I/IH 1 THUIIBI XUMHYCCKHX peaKHI/Iﬁ C Y4aCTUEM HCOPraHUM4YE€CKHUX BCUICCTB. KonnaecTBeHHEIE
OTHONICHUS B XUMHH. OCHOBHBIC KOJMYCCTBEHHBIC 3aKOHBI B XMMHUH U pacy€Thl 110 YpaBHCHHUAM
XUMHNYCCKHX peaKHI/Ifl. Mous Kak €AnHUIAa KOJIMYECTBA BEIICCTBA. MOJ'IHpHaH Macca. 3aKOHBI COXpaHCHUA
MAacCChbl U DHCPIruu. 3aKoH ABoraz[po. MOHHpHBIﬁ 00beM ra3zoB. OTHOCHTEIbHAS INIOTHOCTD r'a30B.

Peakuuu KOMHJICKCOO6pa3OBaHI/I$I C Y4aCTUEM HCOPTraHNYCCKUX BCIICCTB (Ha IMPUMEPEC THAPOKCOKOMILIICKCOB
IOHMHKa 1 aJ'IIOMI/IHI/IH).

IlpakTH4yeckue 3aHATHSA
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CocraBiieHHE ypaBHEHUHN peakiuii COSAMHEHMS, Pa3JIOKEHUs, 3aMeILIeHUsI, 0OMeHa. YpaBHEHUS peakIuit
TOpPEHHUs], HOHHOTO 0OMEHa, OKUCIICHUSA-BOCCTAHOBJICHUSI.

Pacuer xommuecTBEHHBIX XapaKTCPUCTUK UCXOAHBIX BCUICCTB U IMPOAYKTOB PCAKIINH. Pacuer
KOJIMYCCTBCHHBIX XaPaKTCPUCTHUK IIPOAYKTA p€aKIU COCANHCHUS, €CJIM OJHO U3 BCUICCTB JAHO B HU30BITKE
W/WIH CONEPXKUT puMecH. PacueT MaccoBoi nir 00beMHOM JT0JIM BBIXO/A MTPOAYKTA PEaKIIMH COCTUHECHUS
OT TEOPETHUYECKHU BO3MOXKHOI0. Pacuer 00beMHBIX OTHOILIEHUH ra30B. Pacuer Macchl (00bEM, KOJIMUECTBO
BEIIECTBA) MIPOJIYKTa PEaKI[UH, €CJIU OJTHO U3 BELLECTB JIaHO B BUJIE PACTBOPA C ONPEIEIIEHHON MaccoBOM
JI0JIEW paCTBOPEHHOTO

BEIIECTBA.

YPaBHCHI/Ifl OKHCJIEHUA-BOCCTaHOBIIEHHs. CTeneHb oKucieHusa. OKHUCIUTENL U BOCCTAHOBUTEID.
OKHCIUTEIIHFHO- BOCCTAHOBUTEIIHLHEBIC PCaKknuun B IpUpOJAC, MPOU3BOACTBCHHBIX MMPOLIECCAX U
KU3HCACATCIBHOCTH OPraHU3MOB. OKHCINTEITHHO-BOCCTAHOBUTEIHHBIHN MMOTCHIHAJI CPCIbI. CocTraBiienne u
YpaBHUBAHUEC OKUCIIUTEIIBHO- BOCCTAHOBUTCIIBHBIX peaKuHﬁ MCTOOOM JJICKTPOHHOT'O Oamanca. Tunuunwie
HCOPraHNM4CCKUEC OKHUCIUTECIIN U

BOCCTAaHOBUTEIIH. DJIEKTPOJIU3 PAaCTBOPOB U PACIIABOB COJIEH.

Tema 2.2.
DIEeKTPOTUTHIECKA

OcHOBHOE co/lep:KaHue

OK 01

Teopernueckoe o0yueHue

s1 IUCCOLIMAIINAS
U UOHHBIN
oOMeH

TeOpI/Ifl BHGKTpOHHTquCKOﬁ Jucconnalnuu. PeaKI_II/II/I HOHHOTO 00MeHa. CocTaBiieHUe peaKHI/Iﬁ HOHHOTO
oOMeHa IIyTEM COCTABJICHUA HUX IIOJHBIX W COKPAIICHHBIX NOHHBIX ypaBHCHHfI.

FI/I,I[pOJ'II/IS coJjieil. 3HaUeHUE ruapoJinia B OHOJOTHYECKUX OOMEHHBIX npoueccax. HpI/IMeHeHI/Ie ruapojuns3a B
IIPOMBIIIJICHHOCTH.

IlpakTH4yeckue 3aHATHSA

CocraBneHue peakiuii HFOHHOro 0OMEHa IyTeM COCTaBJIEHUS MX MOJIHBIX U COKPAIEHHBIX HOHHBIX
YPaBHEHUM.

HccnegoBanue Cpeabl paCTBOPOB COJ'IGI\/’I, O6p830BaHHBIX CUJIbHBIMH U CIa0BIMHU IMMPOTOJIMTaMHU, U UX peaKI_[I/II\/’I

C paCcTBOpaMu HICJIOYH U Kap60HaTa HaTpusl. CocraBienue peaKHI/Iﬁ T'UapOoJIn3a COJIEeH.

Pazpea 3.

CTpoeHne H CBOMCTBA HECOPraHn4e€CKMXx BEeIIeCTB

15

Tema 3.1.

OcHoBHOe conepkaHue

OK 01
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Knaccudukarus Teoperuyeckoe o0yueHue OK 02
» HOMCHKJIaTypa [Ipenmer Heopranuueckoil xumMuu. Bzaumocssi3p Heoprannueckux BemecTs. Kiaccuduxanus
H CTpOCHHUC Heoprannueckux Beulects. [IpocTeie U cioxHbIie BemecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIIECTB (OKCHU/IBI,
HEOPraHNu4eCKH TUAPOKCUBI, KUCIOTHI, coii). HoMeHknaTypa 1 Ha3BaHUE HEOPraHUYECKUX BELIECTB UCXO/IS U3 UX
X BCIICCTB XUMUYECKOH (POPMYJITBI MIIH COCTABICHUE XUMHUYECKOH (DOPMYITBI MICXOIs M3 Ha3BaHMUs BEIIECTBA I10
MEKIyHAPOJHOM WIIM TPUBUAIBHON HOMEHKIIATYPE.
MexMonekynsspHble B3aumoaencTeus. Kpucrammornaparsl. ArperaTHble COCTOSIHHSI BEIIECTBA.
Kpucrannmueckue n amopdHsble BemiecTBa. TUIBI KPUCTAIIMYECKUX PELUIETOK (aTOMHAs!, MOJIEKYJISIpHAas,
MOHHasl, MeTajIn4yeckasi). 3aBUCUMOCTh (PM3NYECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMUECKON
pemierku. [IpuunHbl MHOrOoOOpa3us BEIIECTB.
CoBpeMeHHbIE MPECTABIEHUS O CTPOCHUH TBEP/BIX, JKUIKUX U ra3000pa3HbIX BemiecTB. JKuakue
KPHUCTAJLIIBL.
IIpakTuyeckue 3aHATHS
Pemenne 3amau Ha pacueT MaccoBOW M0JiM (MAacChl) XMMHUYECKOTO JJIEMEHTa (COCAMHEHHS) B MOJIEKYIIE
(cmecn). Pemienne mpakTUYECKHX 3aJaHUN MO KiIacCHU(UKAIMU, HOMEHKJIATYpe U XUMHUYECKUM (popMyram
HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB (HA3bIBATh M COCTABIATH (POPMYIJIBI XUMUYECKHX BEIIECTB,
OTIPEENATHIIPUHA/IEKHOCTD K KiIaccy).
Tema 3.2. OcHoBHOe conep:xaHue OK 01
duszuko- Teopernyeckoe o0yuenue OK 02
XUMHICCKHE Metaiisl. O0mue Gu3nYecKue 1 XUMUIECKHe CBOMCTBA MeTaJIOB. CITOCOOBI IMOJTydeHUs. 3HAYCHHE
CBOHCTBA METaJJIOB ¥ HEMETAJUIOB B IIPUPO/IC M KUZHECATSIILHOCTH YeJIOBEeKa U OpraHu3MoB. Koppo3us MeTalioB:
HCOPraHHICCKUX [ pypl KOPPO3UH,CIIOCOOBI 3AIIMTH METANIOB OT KOPPO3HHU.
BEILIECTB

Hemerannel. O6mue ¢puznyueckue 1 XuMUYECKHEe CBOMCTBA HEMETAIUIOB. TunuuHbie cBoiicTBa MeTamioB Y —
YII rpynn. Knaccudukanus u HOMEHKIaTypa COeIuHEHUI HeMeTamoB. KpyroBopoThl OMOTEeHHBIX
3JIEMEHTOB BIIPUPOJIE.

XHMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPIraHNYCCKUX BCIICCTB (OKCI/IIIOB, T'HAPOKCHUA0OB, KUCJIOT,
CoJIeH 1 ,[[p) 3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB IPOCTBIX BEHIECTB, BOAOPOAHBIX COG)IHHGHPIfI,
BBICIIHUX OKCHUA0OB UTUAPOKCUIOB.

IIpakTHYecKkHne 3aHATHA
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CocraBieHue ypaBHeHI/Iﬁ XUMHWYCCKUX peaKLII/IfI C Y4aCTHEM ITPOCTHIX U CIIOKHBIX HCOPTraHNYCCKUX BCIICCTB!
OKCHJOB MCTAJJIOB, HEMCTALJIOB H aM(I)OTepHBIX OJICMCHTOB; HCOPraHUYCCKUX KHCIIOT, OCHOBAaHHI H

aM(OTEPHBIX THAPOKCHJIOB, HEOPTAaHMUECKUX COJICH, XapaKTePH3yIOUINX UX CBOMCTBA. 2
Pemenne npakTHKo-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHUM Ha CBOMCTBA U MOJIyYE€HUE HEOPTaHUYECKUX
BEILECTB.
Tema 3.3. OcHoBHOE coep:kaHue 3 OK 01
[TpousBoxacTBO Teoperudeckoe odyueHune 2 |OK02
HCOPTaHMICCKUX | Ofie MpeaCTaBICHNS O IPOMBIIIICHHBIX CIOCO0aX MOIyYeHNsI XUMHIECKHX BEIIECTB (Ha IIpuMepe [1K 1.2
BCIICCTE. MIPOM3BOJICTBA AMMHAKA, CEPHON KUCIIOTHI). 2
3HayeHue 1 UYepHast ¥ [IBETHAsE MeTAUTyprus. [IpakTHUECKOE MPUMEHEHHE AIIEKTPOJIN3a IS TIOTYUSHHS [ICTOUHBIX,
MIPUMEHEHHE B
OBITY U Ha LIEJIOYHO3EMETbHBIX METAJUIOB U allFOMUHUA. CTEKII0 U CUIIMKATHAS IPOMBIIIIEHHOCTb.
MIPOU3BOJICTB [IpoGnema 0TX0A0B U MOOOUYHBIX TPOIAYKTOB.
e IIpakTHYeckne 3aHATHS 1
Pemenne mpakTUKO-OpMEHTUPOBAHHBIX 3aJaHUA O POJIM HEOPraHMYECKONW XMMUU B Pa3BUTUU MEAULIMHBI,
CO3JJaHMM HOBBIX MaTEpUANOB (B CTPOUTENBCTBE U JAp. OTPACIAX MPOMBIIUIEHHOCTH), HOBBIX MCTOYHHMKOB 1
SHepruu (aJbTepHATUBHBIE UCTOYHUKU SHEPTUHU) B PELIEHUM MPOOIEM HKOJIOTHYECKOH, IHEPreTHUECKON U
MUIIeBO0e30macHOCTH.
KoutpoabHas 1
pa6ora 1
Pasznen 4. CTtpoeHue U CBOHCTBA OPraHUYecKHX BelllecTB 17
Tema 4.1. OcHoBHOE coep:KaHue 4 OK 01
Knaccudukanus, | Teopermueckoe o0yuenne 2
CTPOCHHUC 1 IIpeamer oprannueckor XuMun. B3anMoCBsI3b HEOPTaHUUECKUX U OPTaHUYECKUX BEIIECTB.
HOMCHKJIaTypa XHUMHUYECKOE CTPOEHHUE KaK MOPSAAOK COEUHEHHUS] aTOMOB B MOJIEKYJIE COIVIACHO UX BAJIEGHTHOCTU. OCHOBHBIE
OPraHMICCKUX MIOJIOKEHHSI TEOPUU XHMHYECKOTO CTPOCHHs OpraHuuYecKux coeauHeHuid A.M. byrmiepoBa. YrueponHslii
BCIICCTB CKEJEeT OpraHMYecKONM MOJIEKYNbl. MOJIEKYIsIpHbIE W CTPYKTYpHBbIE (pa3BEpHYTHIE, COKpAILEHHBIE) )

XuMHuueckrue (Gpopmysbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOEHHUSI MOJeKyl. M3omepus u
M30MepHI (CTPYKTYpHas, reoMeTprueckas (Iuc-Tpanc-u3omepus). KpaTHOCTh XUMHUYECKOU CBS3H.

[lonstue o ¢QyHkuMoHanpHOW rpynme. [lpuHIMIB —KiIacCU(UKAMK  OPraHUYECKUX COETUHEHUH.
MexayHapoAHasHOMEHKJIaTypa M MPUHLUITBI HOMEHKJIATYPbl OPTraHUYeCKUX COCTMHEHUH.
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HpaRaneCRne 3aHATUSA

HomeHnknarypa opraHM4ecKHX COEAMHEHMM OTIENbHBIX KIACCOB (HACBIIIEHHBbIE, HEHACHIIIECHHbIE W
apOMaTUYeCKHe YIIIEBOAOPOMAbI, CIUPTHL, (EHONIBI, albACTHAbL, KETOHBI, KapOOHOBBIC KHUCIOTHI H [Ip.)
CocraBneHHe TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYIT OPraHUYECKUX BEIIECTB OTACIBHBIX KIIACCOB,
WCTIONB3ysl WX Ha3BaHUs 110 CHUCTEMAaTHYECKOM HoOMeHkiarype. Pacuersl mpocreiimeit  (Gopmyssl
OpraHMYECKON MOJIEKYJIbI, UCXOS U3 JIEMEHTHOIO cocTana (B %).

OcHoBHOE CoA€cpiKaHue

Teopernyeckoe o0yueHue

OK 01
OK 02

Tema 4.2.
CBoiicTBa
OpraHUYECKUX
COCAUHCHHI

OU3NKO-XMMHUYECKUE CBOMCTBA OPraHMUECKUX COEAMHEHUN OT/IENbHBIX KJIACCOB (0COOEHHOCTH
KJIacCU(UKAIMUU HOMEHKJIaTypbl BHYTPHU KJlacca; TOMOJIOTHYECKHH ps v o01mas popmyria; n3oMepus;
(uznyeckue cBOMCTBa; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYESHHUS):

— IIpeeNbHbIE YIIIEBOAOPOIbl. ['OpeHre MeTaHa Kak OJJMH U3 OCHOBHBIX MICTOYHHUKOB TEILJIA B
MIPOMBIIIJIEHHOCTH U ObITY. CBOMCTBa MPUPOAHBIX YIIIEBOIOPOAOB, HAXOK/IEHUE B PUPOJIE U IPUMEHEHHE
aJIKaHOB;

— HeTIpeIeNIbHBIC U apOMaTHYECKUE YIIIeBOAOpobl. [lonmmepur3alius STHiIeHa Kak OCHOBHOE HaIpaBJICHUE
€r0 HMCIOJIb30BaHMs. ['OpeHne aleTnIeHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO TIJIAMEHH LTS CBAPKH U
pe3ku

METAJUIOB;

— KHUCJIOPOJCOJEpKAIINe COEAUHEHUs (CIUPTHl M MpocThie 3(Gupbl, (EHOJbI, AIbJCTUIBl WU KETOHBI,
KapOOHOBBbIE KHUCIOTHI W HMX Mpou3BojHbIe). [IpakTuyeckoe NpPUMEHEHHE STUJICHIJIMKOJIS, TIIHIEpUHA,
¢denona. Ilpumenenue ¢dopMmanbaeruaa, ameraibleruia, YKCYyCHOW KHCIOThL. MpbUla Kak COJU BBICHIMX
KapOOHOBBIX KUCJIOT. MOIOIIMECBOCTBA MBLIIA;

— a30TCOoACpKAIIUC COCANHCHUA (aMI/IHBI 1 aMHMHOKHCJIOTHI, 6€J'IKI/I).

IlpakTHyeckue 3aHATHSA

Pemenne nemnovex npeBpameHI/Iﬁ Ha TCHCTUYCCKYIO CBA3b MCKAY KJIACCAMH OPraHUYICCKUX COCIUHEHMH C
COCTaBJICHHEM Ha3BaHUM OpPraHN4YeCKUux COCIUHEHHUH I10 TpHBHaHBHOﬁ niIn Me)KﬂyHapOHHOﬁ
CHCTGM&TH“IGCKOFIHOMeHKJIaType. Penienue pacCyYCTHBIX 3a/ia4d IO YPABHCHUAM peaKI_II/Iﬁ C ydaCTuem
OpraHN4YC€CKUX BCIICCTB.

Tema 4.3.
Opranunueckue

OcHoBHOe coaepkaHue

Teopernueckoe o0yuenune

OK 01
OK 02
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BCILIECTBA B buooprannueckue coenunenus. [Ipumenenne u 6uosnornveckas poib yrieBoJoB. OKHUCICHUE YIIIEBOJIOB — MK 2.2
KU3HECATEILHOC | MCTOYHUK SHEPTUH KHUBBIX OpraHu3MoB. O0JIacTH MPUMEHEHUS] aMUHOKHUCIOT. [IpeBpaiieHus: OeKoB MUK
TH YEJIOBEKA. B opranusme. buonormueckue QyHkimu OenkoB. buonorumdeckne QyHKIUU KUpoB. Poib opraHudeckoi
[IpousBoacTBO U | XMMMH BPELICHUH MTPOOIIEM MHUIIEBON OE301IACHOCTH.
IIPUMECHEHUE HyxnenHoBble KUCIOTHI: cocTaB U ctpoeHue. Ctpoenne HykieoTun0B. CoctaB HykinenHoBbIx kuciot (JAHK,
OPraHu4eCKUX PHK). Posib HyKJIEHHOBBIX KUCIIOT B )KM3HEAESTEIbHOCTH OPraHU3MOB.
BCIIIECTB B
MPOMBIIIUICHHOCTH
[Tpon3BOACTBO OpPraHUYECKUX BEMIECTB: MPOM3BOACTBO METaHONA, nepepadoTka HedTH. IlonmdTHineH Kak
KPYIMHOTOHHAXHBIH MPOJYKT XHUMHYECKOTO TPOU3BOJACTBA. [IpuMeHeHue »dTuieHa. [Ipow3BoAcCTBO U
MPUMEHEHHE KayayKa U Pe3UHbI.
CuHTeTHYECKHEe W HCKYCCTBEHHBIC BOJIOKHA, WX CTPOCHHWE, CBOWCTBA. [IpakTHUecKoe WCIIOIb30BaHUE
BOJIOKOH. CHHTETHYESCKHE TUICHKH: W30JISIHS ISl TPOBOJIOB, MEMOpPAHBI ISl ONIPECHEHHSI BOJIBI, 3Al[UTHBIC
IUICHKH JUIsi aBTOMOOWJICH, IUIACTBIPH, XUPYPTUYECKUE TOBsS3KA. HOBBIC TEXHOJIOTHHM JalbHEHIIEro
COBEPIICHCTBOBAHHUS TOJIMMEPHBIX MATECPHAIIOB.
Poie opranndeckoil XUMHHU B pEICHUH MTPOOIeM 3HEpreTHUECKOi 0e30MacHOCTH, B Pa3BUTHH MEUIIMHEI,
CO3JITaHNHU HOBBIX MAaTEPHAJIOB, HOBBIX UICTOYHUKOB SHEPTHH (IbTCPHATUBHBIC HCTOYHUKH YHEPTUH).
IIpakTHYeckue 3aHATHS
Pemrenne npakTHKO-OpUEHTUPOBAHHBIX 331aHHI TI0 COCTABICHHIO XUMUYECKUX PEAKLUI, OTPAYKAFOINX
XUMHUUYECKYIO aKTUBHOCTh OPraHUYECKHX COCTMHEHUN B Pa3IMYHBIX cpeaax (IPUPOTHBIX, OMOIOTHYECKHX,
TEXHOTCHHBIX).
Pa3znen 5. Kuneruyeckue u TepMoOANHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKHX PeaKuii
Tema 5.1. OcHoBHOE coep:xaHue OK 01
Kunernueckue Teopernueckoe oGyueHue OK 02
3aKOHOMCPHOCT Xumudeckue peakiud. Kiaccudukaiys XUMHYECKHX peakiuii: mo (a3oBoMy cocTaBy (TOMOTEHHBIE H
H NPOTCKaHUs TeTepOreHHbIE), M0 UCTIOIB30BAHUIO KaTanu3aTopa (KaTaTuTHUECKUe U HEKAaTaTUTHIECKHE).
XAMHICCKAX CKOpoCTh peakluu, €€ 3aBUCUMOCTh OT pa3iUYHbIX (DAaKTOPOB: MPHUPOJBI PEATHPYIOMIUX BEILIECTB,
peaxuui KOHIICHTpAIIMU pPEearupyromnux BemlecTB, Temmeparypbl (mpaBwio Bant-I'odda), miomann peakmoHHOM

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

3Hepr1/1;1 AKTHUBAaIlluH. AKTI/IBI/IPOBaHHHﬁ KOMILJICKC. KaTaJ’II/BaTOpbl U Karaaui. Poib KaTaJin3aTopoB 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 PEaAKIUU.

Tema 5.2. OcHoBHOE conepxaHue
Tepmonunamuueck | Teoperuueckoe o0ydeHune OK 01
ue Knaccudukanus XuMUYECKUX peakuil: Mo TermIoBoMy 3h(deKTy (3K30TepMUUECKHe, IHI0TEPMUYECKHE), TIO OK 02
3aKOHOMEPHOCTH | oHpatumocT (0OpaTHMbIe 1 HeoOpaTtuMmbie). TermtoBsie 3h(HEKThl XUMHUECKUX peakiiii. TepMOXUMUUECKHE
HPOTCKAaHUA ypaBHeHUs1. OOpaTUMOCTh peakluii. XUMHYECKOE PAaBHOBECHE U €r0 CMEIIECHUE MO ACHCTBUEM Pa3IMIHBIX
XHMUYCCKHX (akTopoB (KOHIICHTpAIUS PEArcHTOB WJIM IPOJYKTOB PEaKIMH, TaBJICHWE, TEMIlepaTypa) Ui CO3JaHus
peakiuii. ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMHUYECKHUX MTPOIECCOB.
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
[Mpunnun Jlellatense. Bausaue paznudneix GakTOPOB HA K3MEHEHHE PABHOBECHS XUMHUUECKUX PEAKIUH.
3aKOoH EHCTBYIONIMX MAacC M KOHCTaHTa XUMUYECKOTO paBHOBeCH:. PacueTsl paBHOBECHBIX KOHIIEHTpAIUil
pearupymoIiux BelecTB U MPoAYKTOB peakuuii. PacueTs! TemnoBoro s dexra peakiuu.
Pemenune npakTuko-opueHTHPOBAHHBIX 33/1aHU Ha mpuMeHeHue 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 Qu3uKo-xuMudeckuid mpomecc. PactBopsl. CrmocoObl TNPHUTOTOBIEHUS PAcTBOPOB. IIK 3.2
YCTOWYUBOCTH PactBOoprMocTh. MaccoBas /10711 pacCTBOPEHHOTO BemiecTBa. lIpeaenbHo MOMycTUMBbIE KOHIEHTPAUU U HX

WCIIOJIb30BAHUE B OI[CHKE SKOJIOTUIECKOI 0€3011acHOCTH.

Knaccugukamus mucrnepcHbIX cucteM 1O coctaBy. CTpoeHune M (PaKTOphl YCTOMYMBOCTH JIMCIIEPCHBIX 3

cucreM. Pacrno3HaBaHMe HCTHHHBIX PAacTBOPOB, KOJUIOMIHBIX PACTBOPOB M TI'PyOOJMCHEPCHBIX CHCTEM.

Crpoenne wmmunemnsl. PaccemBanme cBeTa MpU TNPOXOXKJAEHHUH CBETOBOTO IIydKa Yepe3 ONTHYECKU

HEOoHOpOAHYIO cpeny (addexTa

Tunnans).

IIpakTnyeckune 3aHATHS 2

Pemenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB.

Pemenune mpakTHKO-OPUSHTHPOBAHHBIX PACUETHBIX 3aJaHWKA Ha JIUCIICPCHBIE CHCTEMBI, HCIOJIb3yeMbIC B 9

OBITOBOM W TIPOU3BOJACTBEHHOM JESITEIILHOCTH YEIOBEKa, C TO3WIIMH DKOJOTHYECKON Oe30MmacHOCTH

MOCJIEICTBUI U IPAaMOTHBIX PEIICHUN TPOOIIEM, CBSI3aHHBIX C XUMUEH.
KoutpoabHas 1
pa6ora 2
Pasnen 7. KauecTBeHHBbIE peakiuy 00HAPYKEHUS] HEOPraHUYECKHX M OPraHMYeCKUX BellecTB 4
Tema 7.1. OcHoBHOe conep:xaHue 2 OK 01
OO6HapyxeHue Teopernueckoe o0y4enune 1 |OKO02
HCOPraHUHYCCKUX | KayecTBEHHBIC XUMHUUECKUE PEAKIMH, XapaKTePHbIC IS 0OHAPYKEHUS HEOPraHWYECKHUX BEIIeCTB (KaTHOHOB 1
KaTHOHOB M Y AHUOHOB).
AHHOHOB IpakTHyeckue 3aHATHSA 1

CocraBieHHe ypaBHEHUH peakiuii oOHapy>KeHHUs KaTHOHOB [—VI rpymi u aHHOHOB, B T.4. B MOJICKYJISIPHOU 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
OpraHuaeCKuX KadecTBeHHBIE XUMUUECKUE PEAKINH, XapaKTepHbIE sl OOHAPY)KEHUS OTAETbHBIX KJIACCOB OPraHUYECKUX 1
BEIIIECTB

COCIUHEHMH: (I)CHOJ'IOB, AJIBACTU OB, Kpaxmalia, YKcyCHOﬁ KHCJIOTBI, aMUHOKHCIIOT U JP.
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OTJIEbHBIX IIpakTnuyeckune 3aHATHS
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 CocraBiieHHe KaueCTBEHHBIX peakluii OOHAPYKEHUsI OPraHU4ECKUX COETUHEHUI OTAEIBHBIX KIaCCOB.
KountpoJubHas
CrpoeHue BelecTBa U XMMHUYECKUE PEAKIIUH.
padora 3
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAepPKaAHME (COMePKAHUE TPUKJIATHOTO MOXYJISA) 7
Paspean 8. XuMmus B ObITY U IPOM3BOJACTBEHHOM 1eITEJIbHOCTH YeJI0BeKa 7 OK 01
Tema 8.1. OCHOBHOE Coep:KaHUe 7 |0OK02
Xumus B ObITY 1 _| TeopeTnyeckoe o0y4yeHue 3 OK 04
IIPOU3BOICTBEHHOU > = > OK 07
eATETBHOCTH Okonorunyeckas 6€30MacHOCTb MOCIEACTBUI OBITOBON U IPONU3BOACTBEHHOH 1EATEILHOCTH YEIIOBEKa,
o . o IIK 1.2
YenoBeKa CBsI3aHHasl ¢ IepepabdOTKOM BELIECTB; NOUCK U AHAIN3 XMMHUYECKONH MH(POPMALIK U3 Pa3InYHbIX
HCTOYHUKOB (Hay4yHasi U ydeOHO-Hay4YHas JIUTEpaTypa, CPpeiCTBA MaccoBOM MH(opMaruu, ceTb VIHTepHeT
U IpYTHE).
IIpakTHYecKHe 3aHATHS 4
Keiicel (¢ yueTom Oyaymiel mpodecCHoHaNbHOM eATEILHOCTH) Ha aHAJIN3 HHPOPMAIIUH O 2
[IPOM3BOICTBEHHOH J1€ATEILHOCTH YeJIOBEeKa, CBA3aHHOM C repepabOTKOM U MOJyYEeHUEM BEILECTB, a TAKKE C
PKOJIOTHYECKOI 0€301acHOCTBIO.
3amura keiica: [IpencraBieHue pe3ysibTaToOB pelIeHNs KeHCOB (BBICTYIUIEHUE C ITPE3eHTaIeH )
2
IMpomexyrounas arrectanus (Au¢depeHIHPOBAHHDII 3a4ET) 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
MoJeniel MOJIEKYJI, MOJIETH KPUCTAIUIMUECKUX PELIETOK, KOJUIEKIIUY MPOCTHIX U CIOXKHBIX BEIIECTB
W/WIHA KOJJICKIIMH TOJMMEPOB; KOJUIEKIUS TOPHBIX MOPOJ W MHHEpaJoB, Tabnuua MeHaeneeBa,
yueOHble GpubMbl, IU(POBBIE 00pa30BaTEIBHBIC PECYPCHI.

TexHuyeckue cpeacTBa 00y4eHHUsI: KOMIIbIOTEP C YCTPONCTBAMU BOCIPOM3BEJIEHUS 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 ¥ TIOKPOBHBIC CTEKJIA, TJIAHIIETHI JIJIs
KaIleJbHBIX peakiuii, GUIbTpOBaIbHAS Oymara, IPOMBIBAIKH, CTCKIISTHHBIC MIPOOUPKHU, PE3HHOBBIC
mpoOku, GoHAPUKH, HAOOP PEAKTUBOB, CTEKJISHHBIC TMAJOYKU, IITATHBBI ISl MPOOUPOK;, MEPHBIE
IAJTMHPHI, BOPOHKHU CTEKIISTHHBIE, BOPOHKH AeNuTeNnbHbIe IumHApudeckue (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 TPYOKOW), Aepx aTelnu s TPOOHPOK, CKISTHKHA IS
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), CTCKJISIHHBIC 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 mmpuibsl 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 ., iepepad. 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.—

MockBa:U3narensctBolOpaiitT,2020.—107c.—(IIpodeccuonansuoeobpazopanrne).—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.-(ITPODPUns).-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 / O. A. AnekcanapoBa. — 3-¢ u3l., crep. —CaHKT-
[TerepOypr: Jlawp, 2020. — 396 c¢. — ISBN 978-5-8114-3473-2. — Tekct
:3JICKTPOHHBIH//JIaHb:3IEeKTPOHHO-ONOINOTeYHAsICHCTEMa. —
URL:https://e.lanbook.com/book/130569

7. YepuuxosaH.O.,MemepsikoBaE.B.PemmaeM3anaunnoXuMHHCaMOCTOSATEIHO:
yuebHoe nocobue / H. FO. Uepuukosa, E. B. MemepsikoBa —Caunkr-IlerepOypr:Jlanp,2022. —
328c.

8. PesnnkoB.A.CO0pHUKYIPaKHEHHIN3a1a4IO0PTaHUYCCKOMXUMHIH: yIeOHOETOCo0n
e/B.A.PesnukoB—Cankt-IlerepOypr:Jlanp,2021. —226¢.

9. KanycrunaA.A., Xansuenkol.I'.,Jlu6anosB.B.O6masuaeoprannueckasxumus. [ Ipak
tukyM/A.A.Kanycruna,.I'. Xanpuenko,B.B.
JIn6anos—Cankt-IlerepOypr:Jlanp,2020. —152c.

10. Tonuapos E. I'., Kouapamun B. 10., XoBus A. M. OcHOBBI 0011€il XUMHH: ydeOHOE
nocobue /E. I'. T'onuapos u ap. nox pea. H.B. CronsipoBa — Cankr-IlerepOypr:Jlanp,2020. —
464c.

11. Anexcunckuii,B.H.3aHnMmaTenbHBICONBITHITOXUMHN. -M. :Akagemus,2010-215 c.

12. Axmeros,H.C.AKTyaJabHBIEBOIPOCHIHEOPraHUIECKOMXUMUK. - M. : Akanemust,2010-
156¢.

13. Maiinexo,B. M. KakHayduThIIKOIBHUKOBPEIIATH3a [aYMITO0 PraHnY€CKOMX MU -
M.:IIpocsemenne,2011- 230c.

14. 3yeBa, M. B. OOydeHue ydJalmMxcsi MNPUMEHEHHIO 3HAHMHA II0 XUMHH -
M.:IIpocsemenne,2011 -210c.

15. Jluncon, U. A. ITouemy u Kak uayT xumudeckue peakuun- M.: MUPOC,2010-110c.

16. Copokun,B.B.,30motaukos,D.I". Xumunsrecrax.-CI16.: Xumus, 2012
-95c.

17. Tperbsxos,lO./I.CnpaBounsiemarepuaibinoxumun.-M. :IIpocsemenne,2010 -320c.

18. Illakukosa,/[.M.TBopYeCTBOHAIPAKTUIECKUX3AHATUAXITOXUMHUU. -
M.:Axagemus,2010-84c.

HNuTepHeT-pecypesl

1. hemi.wallst.ru-«Xumus.O6pa3zoBareabHBIACANTIIAIIKOIBHUKOBY
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O oONOUL AW

www.alhimikov.net-O06pa3oBaTenbHBIHCANTIISIIKOJILHUKOB
chem.msu.su-2DneKTpoHHasIONOINOTEKAIOXUMHUH
www.enauki.ru-Murepuer-uznanueisyunreneii« EcrecTBeHHbICHAYKI
1september.ru-Meronuueckasrazera"[lepBoeceHTsOps"
hvsh.ru-XXypran«XumMusiBIkosne»

www. hij.ru/-XKypaan«XuMusSKA3HBY

chemistry-chemists.com/index.html - DnexkrponHbIit xKypHaT « XUMUKA HXHUMUS.

https://foxford.ru/wiki/himiya-®oxcdop. YueOHuKnoxumum
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4. KOHTPOHL U OICHKA PE3YyJIbTATOB 0CBOCHUS 06m606pa3OBaTe.ﬂbH0ﬁ AUCIHUIIINHBI

KoHTpoIb 1 O1IEHKa pe3ynbTaTOB 00Y4EHUs OCYLIECTBISAETCA MIPENOAAaBATENIEM 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
JEMOHCTPUPOBATh 110 3aBEPIICHUN U3YUEHUS AUCLUIIINHBL

Jinst popMupoBaHUs, KOHTPOJISI M OLEHKU PE3yIbTaTOB OCBOCHHS y4eOHOW JMCIUILTAHBI
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.

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 COEAMHEHUI 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 TEOpPETUYECKHUE 3aJ]aHus 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 JIEKTPOHY
XHUMHYECKHUX IJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM 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 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. 3aganus Ha cocTaBieHnE
MOJIEKYJISIPHBIX U MOHHBIX
pEaKuuii C y4acTUEM OKCHJIOB,
KHCIIOT, OCHOBAHUM U COJICH,
WOHHBIX PEaKLUUN TUAPOIIN3a
COJIEH, YCTAHOBJICHUE
M3MEHEHUS KUCIOTHOCTH CPEJIBI.
2. JTabopartopHas pabora
«Peakunu rugposnsar.

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. 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
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenus OueHo4YHBIC MEPONIPUSTHS 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,
XapaKTEPU3YIOIINX UX CBOMCTBA
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 HEOPraHUYeCKUX
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 oprannyeckux |«CrpoeHHe u CBOMCTBA
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

45




Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OueHo4YHBIC MEPONIPUSTHS

OK

OpraHUYECKUX BEILECTB
OTJICJIBHBIX KJIACCOB.

3. 3ajauu Ha onpeseeHue
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
OPraHUYEeCKHUX 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
XHUMHYECKHUX PEaKIHH ¢
Y4aCTUEM OPTaHUYECKUX
BEIIECTB, UCIIOJIB3YEMBIX IS UX
uaeHTU(GUKAIIH B OBITY U
MPOMBIIIJICHHOCTH.

OK 01
OK 02
I1IK 2.2
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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
XHUMHYECKOTO PAaBHOBECHS.

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

ducnepcHbie CHCTEMBI «/lucnepcHbie cuCTEeMbI»
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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 3.2
YCTOMYUBOCTH rpy0OMCIIEPCHBIE CUCTEMBI |pacUeTHEIC 3aJaHUS Ha
Ha OCHOBE XUMUYECKOTO JICTIEPCHBIE CUCTEMB,
JKCIIEPUMEHTA UCTIOJIb3yeMbIe B OBITOBOM U
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 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 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. JJTaboparopnas 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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Ne / Tema PesynbTaT 00yuenus OuneHo4yHbIe MepONIPUATHS 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  |POU3BOJICTBEHHON JIESITETHHOCTH) OK 04
qeJI0BEKa NEeITeIbHOCTH YelioBeKa ¢ | BOo3MOKHBIE TEMBI KEHCOB: OK 07
MO3UIIMH DKOJOTHYECKOM 1. IloreruieHue KIuMara u [IK 1.2

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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