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1. O0mas xapakTepucTuKa pado4deil IporpaMmal
yueOHOro npeamMera «XuMHs»

1.1. MecTo yueOHOro mpeamMera B CTPYKTYpe OCHOBHO# mpodeccuoHAIbHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

VYueOubli  npeamer — «XuUMHUA»  SBISIETCS  00s3aTEIbHOM  YacThIO
0011e00pazoBaTeIbHOrO IHUKIa 00pa30BaTEIbHOW MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cnenuansHoctu 31.02.07 Cmomamonozuueckoe deno

Tpynoemkocth ydeOHOTO mpeaMera «XHMHS» Ha YIIyOJICHHOM YpOBHE
coctaBisier 168 vacos, u3 koTopbix 114 yacoB — 0a30BbIi MOyNb (7 pa3AenoB) U
42 wyaca — mnpuxkiaagHOM MoAylb (2 pasnena), BKIIOYAKONIMN MPAKTHUKO-
OPUEHTHPOBAHHOE COJACPKAHHE, YCHUINBAIOIIEe MPOPUILHYIO COCTABISIONIYIO IO
KOHKPETHOH MpodecCHu WK CIIeIUATBHOCTH.

[IpukiiagHOM MOAYJIb BKIIFOYAET ABA pa3jiena:

- Paznen 8 «Xumust B ObITY U MPOU3BOACTBEHHOH JIEATEILHOCTH MEIUITUHCKOMN
CECTPBI/MEIUITTHCKOTO OpaTay peaau3yeTcs JUIsl BceX MpoQecCHii/criennanbHOCTEH
Ha MaTepuase KEHCOB, CBSI3aHHBIX C IKOJIOTHYECKOM O€30MacHOCTBHIO U OILEHKOM
MOCIIEJICTBUHM OBITOBOM U IPOU3BOJICTBEHHOMU JIESITEIBHOCTH, IO OTPACIISAM OyayIiei
npodeccuoHaIbHON IeITeTbHOCTH 00yUYatoIIUXCsl.

- Pazgen 9 - «MccnenoBanue 1 XUMUYECKUN aHATN3 00bEKTOB OMOChEph»;

1.2. Heau u miiaHupyeMble pe3yJbTaThbl OCBOCHHUS Y4eOHOI0 MpeaMeTa
1.2.1. Hean u 3a1aum y4eOHOTr0 nmpeaMera

@OopMHUPOBAHUE Yy CTYJIEHTOB XUMHYECKOW COCTABJISAIOIIEH €CTECTBEHHO-
HAy4YHOW KApTHHBI MHpPAa KAK OCHOBBI MPUHATHUS PELICHUW B JKU3HEHHBIX H
MIPOU3BOJICTBEHHBIX CUTYaIIUsIX, OTBETCTBEHHOI'O MOBEACHUS B MPUPOJAHOI Ccperie.

3anaum yuyeOHOro nmpeamera:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH cpelie, HEeITOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI MPOBOAUTH pacueTbl MO XUMHUYECKHM (QopMmynam H
YpaBHEHUSIM XUMHUYECKHX PpEaKUHi, [JAaHUPOBATb W  HUHTEPIPETUPOBATH
PEe3yAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) copmupoBaTh HABBIKA MPOBEICHUS XUMUUYECKHX JKCICPUMEHTAIBHBIX
HCCIIEIOBAHUM C COOMI0OJIEHHEM TTpaBuil 0€301acHOTrO OOpalleHus C BellleCTBaMU 1
71a00paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUSI aHATU3UPOBATH, OLICHUBATD, POBEPSATH HA TOCTOBEPHOCTH
1 000011aTh UHPOPMAIUIO XUMUYECKOTO XapakTepa U3 pa3InyHbIX HCTOYHUKOB,;



5) copMupoBaTh yMEHUS IPOrHO3UPOBATH MOCIEICTBUS CBOEH €SI TEIbHOCTH
U XUMHYECKUX MMPUPOIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX IIPOLIECCOB;

6) cpopMUpOBaTh MOHUMAHNE 3HAYUMOCTH JTIOCTHXKEHU XMMUYECKON HAYKH U
TEXHOJIOTUH ISl pa3BUTHUS COLIMAILHOM U MPOU3BOJCTBEHHOM cdep.
1.2.2. IlnaHupyemble Ppe3yJbTAThbl OCBOCHHMS Y4eOHOro mpeaMera B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Koa n
HAHMEHOBaHMHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[chmmnnapnble

OK 01. Berbupatp
CTIOCOOBI pelIeHUs
3amad
npodecCuoHaTbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3TUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTh K TpPYAYy, OCO3HAHHME IIEHHOCTH MaCTEPCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTUBHOM JCATEILHOCTH TEXHOJOTHYCCKOU M
COIMAIIPHOM HaIpaBJIECHHOCTH, CIMOCOOHOCTh WHMIIMHPOBATH,

BBITIOJIHATH TaKyIO

MJAHUPOBaTh W CaMOCTOSITEIIBHO
NESITETbHOCTB;

- HHTEpeC K pa3IuuHbIM cdepaMm npodecCuoHATHHOU
NESITENHHOCTH,
OBJageHue yueOHbIMU

MNOo3HaABaATECJIbHbIMH HeﬁCTBHHMH:

YHHUBepPCAJbHbIMU

a) 0a30BbIe JIOTMYeCKHe AeHCTBUA .

- CaMOCTOATENIbHO (OPMYIHPOBATh M  aKTYaJIM3UPOBATH
po0ieMy, paccMaTpUBAaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WA OCHOBAHUS JIJIS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- ONpENeNsATh TN JCATEIILHOCTH, 3a/I1aBaTh IapaMeTpbl U
KPUTEPHUH UX TOCTHIKCHUS;

- BBIIBJIATh ~ 3aKOHOMEPHOCTH ¥  HPOTHBOPEYHs] B
paccMaTpUBaEMbIX SIBJICHHSIX;
KOPPEKTHBBI B
COOTBETCTBUE PE3yJbTATOB
MIOCJIEJICTBUH JIeATENBHOCTH;

- pa3BUBATb KPCATUBHOC MBIIIIJICHUC ITPU PCHICHUHN ) KU3HCHHBIX

- BHOCHTHB ACATCIIBHOCTh, OLICHHUBAThb

OCIIAM, OLCHHWBATL  PUCKU

npobiaem

- BJIAACTH CHCTCMOﬁ XUMHUYCCKUX 3HaHHfI, KOTOpaﬂ BKJIFOYACT:
OCHOBOITOJIATAIONMINE TOHATUS (XMMHUYECKUU DJIEMEHT, aToOM,
3IIEKTpOHHAst 000JI0YKa atoma, s-, P-, 0-3JeKTpOoHHBIE OpOUTATH
aTOMOB, HOH,

MOJICKYJIA, BaJICHTHOCTD,

AJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIEHHS, XUMHYECKas
CBA3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBII 00beM, YriaepoaHbIN
ckeser, GyHKIMOHAIbHAs IPYIINa, paJuKal, H30Mepusi, U30MepHI,
TOMOJIOTHUECKUN PsiJ, TOMOJIOTH, YIJI€BOJOPOAbI, KUCIOPOI- U
a30TCoOJIeprKaIIne OMOJIOrMYeCKH  aKTHBHbBIE
BemiecTBa (YIrJIeBOMBI, KHUPBI, OEIKH), MOHOMEpP, TOJIUMED,
CTPYKTYpHOE  3BEHO, BBICOKOMOJEKYISIPHbIE  COEAMHEHUH,
KpUCTAJUIMYECKas  pelleTKa, XUMHUYECKUX  peaKiui
(OKHCIUTENbHO-BOCCTAHOBUTENBHBIE, 9K30- U SHJIO0TEPMHYECKUE,
peakuu oOMeHa),
HERJIEKTPOJIUTBL, JEKTPOJIUTHYUECKAS TUCCOIUAIIHS, OKUCIUTEb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUYECKOM peaKIi, XUMUUYECKOe
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHUS
OpraHNYecKHUX BEIIIECTB AM. Bbytneposa, Teopus

JJICKTPOJIMTUYECKON JTUCCOIMAIH, TIepruoanueckuii 3akon J[. 1.

COEeIMHEHNS,

THIIbI

HOHHOTI'O pacTBOp, QJICKTPOJIUTHI,

MeHz[eJIeeBa, 3aKOH COXpPaHCHUA MaCCBI), 3aKOHOMCPHOCTH,
CHUMBOJIMYSCKHHN SI3BIK XHMHH, q)aKTOJIOFI/I‘IeCKI/Ie CBCACHHUA O
CBOﬁCTBaX, COCTaBE, IMOJIYYCHUHU U 0€30ITaCHOM HCITOJIb30BaHUU
BaYKHEMIITHUX HCOPraHNYCCKUX U OPTraHNYCCKUX BCIUICCTB B 6BITy 151
HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKaA,

- YMCTb BBIABJIATbH XaPAKTCPHBIC IIPU3HAKU W B3aUMOCBA3b




0) 0a30BBIE HCCJIEA0BATEIbCKHE AeHCTBHS:

- BIQJETh HaBbIKAMH  y4eOHO-HCCIIEOBATENBLCKON U
IIPOEKTHOM /I€ATEIbHOCTH, HABBIKAMU pa3peleHus Npooiem;

- BBISIBIISITD IIPUYMHHO-CIIECTBEHHBIE CBA3U u
aKTyaJIM3UpOBAaTh 3aJady, BBIABUIATH T'MIIOTE3Yy €€ PELICHUs,
HaxOJWUThb  apryMEHTbl  JJI1  J0Ka3aTelIbcTBA  CBOUX
YTBEPKACHMM, 3a1aBaTh [TapaMeTpbl U KPUTEPUN PELLICHHUS;

- AHAIM3HMPOBATH IIOJIYYCHHBIE B XOJE pEIICHUS 3a7a4d
pe3ynbTaThl, KPUTUYECKH OLEHUBATh HX JOCTOBEPHOCT,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

- yMeTb

IMPAKTUYICCKYIO obnactu KHUBHEACATCIBHOCTHU,

HepeHOCI/ITB 3HAHUS B HOSH&B&TGJ’IBHYIO 158
- YMGTB I/IHTerI/IpOBaTB 3HAHUSI U3 paSHI)IX Hpe)IMeTHBIX
oOacrei;

- BBIIBHIaTh HOBBIE HJIEH,

TTOJIXOJTBI U PEIICHHUS;

npeajiaratb OPUTHHAJIBHBIC

- CIMOCOOHOCTE MX MCITOJIL30BaHUS B ITI03HABATEIHHOM U
COHH&HBHOﬁ IIPaKTHUKE

U3YYCHHBIX IIOHATUH, IPUMEHATH COOTBETCTBYIOLIME ITOHATHUSA
IIPU ONUCAaHUM CTPOCHHUS M CBOWCTB HEOPraHUYECKUX H
OPraHUYeCKUX U HUX [peBpallCHU;

BC€IICCTB BBISIBJIATD

B3alMOCB3b XUMHNYCCKHUX 3HAaHUH C IIOHATUAMHA n
MMpEACTABIICHUAMU APYIUX €CTCCTBCHHOHAYYHBIX IMTPCAMCETOB,

- YMCTb UCIOJb30BATh HAMMCHOBAHNA XUMHUYCCKHUX COGI{I/IHGHI/If/'I
MEKIYHAPOJHOTO CO03a TEOPETUUECKON U TPUKIIATHON XUMUH U
TPUBHUAJIBHBIC Ha3BaHUA BaXHEHIITNX BCUICCTB (BTI/IJ'IGH,
aleTHIIEH, IIULEepuH, peHo, popManbaerns, yKCycHasi KUciaoTa,
IJIMOUH, YrapHbli Tra3, YIJIEKHUCIbIM ra3, aMMHak, ramieHas

HU3BCCTh, HEramicHass Mu3BECTh,

(hopMyIbl
BEIIECTB, YPaBHEHUS XUMHUYECKUX pEaKIui, OOBICHATH WX

MUThEBas coAa MW JIPYTHX),

COCTaBIISATh HEOPraHWYECKUX M  OPraHUYECKUX
CMBICJI; TIOATBEPKAATH XapPaKTCPHBIC XWUMHYCCKUC CBOMCTBA
BEUIECTB COOTBETCTBYIOUIUMHU JKCHEPUMEHTAMU M 3allUCAMU
YpaBHEHUN XUMHUYECKUX PEaKIIHil;

- yMeTb  yCTaHaBIUBaTh MPUHAUIEKHOCTh  HM3YyYCHHBIX
HEOPraHMYECKUX U OPraHMYeCKHX BEILIECTB K OIpeIeIeHHbIM
KJIaccaM W TpyIIaM COSIUHEHUMN, XapaKTepU30BaTh UX COCTaB U
Ba)KHEHIIIME CBOMCTBA; ONPEAETATh BUABI XMMHYECKUX CBs3ed
(koBaJIeHTHAsi, WOHHAs, MeTaJIM4yecKasi, BOJOpPOJIHAs), THIIbI
KPUCTAIUTMYECKUX  PEIIETOK  BEUIECTB;  KJIAcCU(UIIUPOBATH
XUMHYECKHUE PEaKIny;

- chopMHpOBaTh TPEICTABICHUS: O MaTepUATBHOM EIUHCTBE
MUpa, 3aKOHOMEPHOCTSAX M TIO3HABAEMOCTH SIBIICHUI MPUPOJBI; O
MECTE M 3HAUEHUU XUMHUU B CHCTEME €CTECTBEHHBIX HAayK U €€
polii B o0ecreueHuH yCTOMYMBOTO PAa3BUTHS UYEIOBEUECTBA: B
pelieHny mpodiieM SKOIOTHUECKOH, SJHEPTeTUYECKON U MUIIEBOM

6C3OHaCHOCTI/I, B Ppa3BUTHHU MCIUIWUHBI, CO3JaHWU HOBBIX




MaTEpUajIoB, HOBBIX HCTOYHUKOB OHHEPrUM, B OOECIEUYEeHU!U
pPalMOHATIBHOTO  MPUPOAONOJIB30BaHUSA, B  (OPMUPOBAHUU
MHUpPOBO33PEHUSI W OOMmEH KyJIbTypbl UEIOBEKa, a TakKKe
9KOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3710POBbBIO U
MIPUPOJIHOM CpelIE;

- BJIAJIETh CUCTEMOM XMMHYECKUX 3HAHHM, KOTOpas BKIJIIOYAET:
OCHOBONOJIATalOIIMe TOHATUS (JOMOJHUTEIBHO K CHCTEME
HNOHATHM  0a30BOTO  YPOBHSI) - H30TOMBI, OCHOBHOE U
BO30YXJEHHOE COCTOSIHUE aTroma, THOpuAM3alusl aTOMHBIX
opOutaneit, xumuueckass cBa3b ("0 " m "", KpaTHbIE CBA3M),
MOJISIpHAsl KOHIIEHTpalMsi, CTPYKTypHas ¢opMmyia, H30MEpus
(cTpykTypHasi, reoMerpuueckas (LUC-TPAaHC-MU30MEpHs), THUIIbI
XUMHUYECKUX pPEaKIHUil (roMO- U TreTeporeHHble, oOpaTuMble U
HEOOpaTUMbIE), pacTBOPHI (MCTUHHBIC, TUCIEPCHBIE CHUCTEMBI),
KpPUCTAUIOTU/PAThl, CTENEHb  JAUCCOLMAIMM,  DJIEKTPOJIU3,
KpEKHHT, PU(GOPMHUHT); TEOPHH W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUEe B OCHOBE MOHMMAaHUS
OPUYMHHOCTH W CHCTEMHOCTH  XMMMYECKHX  SIBJICHHH,
COBPEMEHHbIE IPEJCTABICHUsI O CTPOEHUM BELIECTBA Ha
aTOMHOM, MOJIEKYJSIPHOM U HAJMOJIEKYJISPHOM  YPOBHSX;
OpPEJCTaBICHUs O  MeXaHu3MaX XHUMHUYECKMX  peakLui,
TEPMOJAMHAMHUYECKUX M KHUHETUYECKUX 3aKOHOMEPHOCTSIX HX
IPOTEKaHMs, 0 XHMUYECKOM PaBHOBECUH, AUCIIEPCHBIX CUCTEMAX,
(axkTOJIOrMUeCKUe CBEJICHUs O CBOMCTBAX, COCTaBE, MOJYYEHUH U
0€3011aCHOM HCIMOJIb30BAaHUU BAKHEHIIMX HEOPraHUYECKHX U
OPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOH IeATeIbHOCTH
YyejoBeKa; OOLMX  HAy4YHbIX OPUHIUOAX  XHMHUYECKOTO
NPOM3BOJICTBA (Ha IMpHUMEpe HPOU3BOJCTBA CEPHOM KHUCIIOTBHI,
aMMHaKa, MeTaHoJia, nepepaboTku HeTH);




- YMETh NpPOBOJIUTH pacyeTbl MO XUMHUYECKUM (GopMmylaM Hu
YPAaBHEHUSM  XUMHUYECKUX pEaKUMid C  HCIOJIb30BAHUEM
¢usznueckux BeJIMYUH (Macchl, oObeMa ra3oB, KOJIMYECTBA
BELIECTBA), XapaKTEPU3YIOLIUX BELIECTBA C KOJWYECTBEHHOU
CTOPOHBI: pacyeTbl IO HAXOXACHUI0O XUMHYECKOH (PopMyIibl
BEIIECTBA; pPAacyeThl Macchl (00beMa, KOJIMYECTBA BEIICCTBA)
NPOJYKTa peakluu, €Clii OJIHO M3 UCXOJHBIX BELIECTB JAHO B
BH/JIE PACTBOPA C ONIPEIECIICHHOW MAacCOBOM J10JIEM PAaCTBOPEHHOTO
BEUIECTBA WJIM JaHO B M30bITKE (MMEET MPHUMECH); pacdyeThbl
MaccoBOM WM OOBEMHOM [10JIM BBIXOJAa MPOJYKTa DPEAKIUU;
pacdeTsl TerioBoro 3ddekxra peaknuii, 00bEMHBIX OTHOIICHUH
rasos;

- YMETh BBISBJSITh XapakTepHbIE NpPHU3HAKA W B3aUMOCBS3b
U3YYCHHBIX TOHITHHA, TMPUMEHITh COOTBETCTBYIOIIHWE TMOHSATHUS
IpY ONHMCAaHUM CTPOEHUS M CBOMCTB HEOPraHWYECKUX MU
OPraHMYeCKHUX BELIECTB M MX NPEBpalllEHUH; BBISBIAThH
B3aUMOCBSI3b ~ XMMHYECKUX  3HAaHMH C  TOHATHAMHU U
IPEJCTAaBICHUAMHU APYrUX MPeIMEeTOB Uil 00jee 0CO3HAHHOTO
HNOHUMAaHUs U 00BACHEHMsI CYLITHOCTH MaTepUaIbHOIO €INHCTBA
MHUpa; HUCMOJb30BaTh CUCTEMHbIE XHMUYECKHE 3HAaHUSA IS
OOBSICHEHUST ¥  NPOTHO3MPOBAaHUS  SIBICHUH, HMEIOIIUX
€CTECTBEHHOHAYYHYIO IPUPOY;

- YMETb UCMOJb30BATh HAUMEHOBAHUS XUMUYECKUX COEANHEHUH
MEXIyHapOAHOTO COI03a TEOPETUYECKON U MPUKIAJHON XUMHUU U
TPUBMAJIbHbIC HA3BaHUS BELIECTB, OTHOCSIIMXCS K HW3Y4YCHHBIM
KJaccaM OpraHM4ecKUX W HEOPraHMYeCKUX COEJUHEHUH;
UCMOJb30BaTh XUMHYECKYI0O CHUMBOJIMKY Ui COCTaBJICHMS
dopMyn  HEOpPraHMYECKMX  BELIECTB,  MOJIEKYJSIPDHBIX U
CTPYKTYPHBIX (pa3BEpHYTBHIX, COKpAIlEHHbIX U CKEJETHbIX)




dopMyn OpraHMYECKMX BEIECTB, COCTaBJATh YpPaBHEHHUS
XMMHMUYECKUX  pEakUUil W pacKpblBaTb HX  CYIIHOCTB!
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUMH  HOCPEACTBOM
COCTaBJICHUSI JIEKTPOHHOIO OajaHca 3TUX peaklMil; peakuui
MOHHOTO OOMEHa IyTeM COCTaBJEHMsS MX IMOJHBIX U
COKpAalICHHBIX HOHHBIX YPaBHEHUM; peEakUuil THUIPOJIN3a,
peakuuii KOMILJIEKCOOOpa30BaHUs (Ha puMepe
TUAPOKCOKOMIJIEKCOB ILMHKA M QJIOMHHMS); TOATBEPKAATH
XapaKTepHbIE XUMHYECKUE CBOMCTBa BEIIECTB
COOTBETCTBYIOILIMMH 3KCIIEPUMEHTAMH M 3allUCAMU YpaBHEHUN
XUMHUYECKUX PEAKIUH;

- yMeTh Kiaccu(puuUpoBaTh HEOPraHMYECKHUE U OpPraHudecKHe
BELIECTBA U XUMHUYECKHE pPEaKlUu, CaMOCTOSTEIbHO BBHIOMpATH
OCHOBAaHUS M KpUTEPUU Ui KilaccuUKaud H3ydaeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTAB U Ba)KHEHILNE
CBOMCTBA BEILECTB, IPUHAMIECKAUX K ONPEICIIEHHBIM KJIaccaM
U TpylnmaM COEIMHEHMH (IIPOCTbIE  BEIECTBA, OKCHIBI,
TUIPOKCUIBI, COJIM; YTJIE€BOJIOPOJIbl, MPOCTHIE A(PUPHI, CIUPTH,
(eHoIbl, abJEerubl, KETOHbI, KAPOOHOBBIE KHCIOTHI, CIOXKHbIE
3GUpBl, KUPBI, YIJIEBOAbI, AMUHBI, AMHHOKHUCIOTBI, OCIIKHN);
IPUMEHATh 3HAaHUA O COCTaB€ M CBOMCTBaxX BEIIECTB A
JKCIEPUMEHTAJIBHOM  INPOBEPKM  THMIIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH  IPOTEKaHUs XUMHUYECKUX DPEAKIU U
IIPOrHO3MPOBAHUS BO3MOKHOCTEH UX OCYILIECTBIICHUS;

- YMEThb NOATBEPXKJaTh HAa KOHKPETHBIX IIPUMEpaxX XapakTep
3aBHCHMOCTH  PEAKIUOHHOW  CHOCOOHOCTH  OpraHMYEeCKHX
COEMHEHUHN OT KPaTHOCTH M TUMa KoBajieHTHOU cBsizu ("G " u
""), B3aUMHOTO BJIMSTHHSI aTOMOB U TPYII aTOMOB B MOJIEKYJIaX; a
TaKkXke OT OCOOCHHOCTEH pealu3alMy pa3IuYHbIX MEXaHHW3MOB
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IIPOTEKaHUs PEaKLUM;

- YMETh XapaKTEepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30YKJIEHHOM COCTOSIHUHM) M MOHOB XMMHYECKUX
anemeHToB 1 - 4 mepuonoB Ilepmoanueckoit cucremst [I.M.
MeHeneeBa 1 UX BaJICHTHBIE BO3MOXKHOCTH, UCTIOJIb3YS OHSATHUS
"s", "p", "d-anekTpoHHBIE" OpPOUTAIH, SHEPIETUYCCKUE YPOBHH,
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XHMHUYECKHX
AJIEMEHTOB W 00pa3yeMbIX HMH COEAMHEHUW MO0 TEepHoJiaM U

rpynmnam;

OK 02.
Hcnonb3oBarh
COBPEMECHHBIC
CpeICTBa MOUCKa,
aHaiu3a u
MHTEpPIpETAINH
nHpOpMaUK U
nH(pOpMaLMOHHbBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodeccruoHaIbHON
JeSITeNIbHOCTH

B o0JiacTH IEeHHOCTH HAYYHOI'O NO3HAHMS:
- c(opMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH U OOIIECTBEHHOU

KyTBTYD,
MeEcCTa B

MIPAKTHKH,
CIOCOOCTBYIOIIETO

OCHOBAHHOT'O Ha Juajiore

OCO3HAHHUIO CBOETO
MOJIUKYJIBTYPHOM MUDE;
- COBEpILEHCTBOBaHHUE S3bIKOBON M UHMTATENbCKOW KYJIbTYPHI

KakK CpC€acCTBa B3aHMOﬂeﬁCTBHH MCXKAY JIIOAbMHU KW TNIO3HAHUA

MUpa;
- OCO3HaHUE LEHHOCTU HAyYHOU NEeATENbHOCTH, TOTOBHOCTh
OCYILIECTBIISITh MIPOEKTHYIO u HCCJIEIOBATEIbCKYIO

ACATCIIBHOCTD HHAUBUAYAJIBHO U B I'PYIIIC,

Osaanenue YHHBEPCAJIbHbIMH Y4eOHBbIMH
M03HABATEJILHBIMH J1efiCTBUSIMU:

B) pabora ¢ undgopmanueii:

- BJIQIETh HaBBIKAMU MOJIy4YEHHs HH(OPMAIMK U3 UCTOYHUKOB
pa3HbIX THIIOB,
aHaliN3, CHCTEMAaTH3allMI0 U HUHTEpHpeTalno HHPOpMaLuu

Pa3JINIHBIX BUAOB U (I)OpM MMPEACTABJICHU,

CaMOCTOATCIIBHO  OCYHICCTBJIATH ITIOHCK,

- YMETh IUIaHUPOBATHh M BBIMOJHATH XUMUYECKHN SKCIIEPUMEHT
(mpeBpateHus
MOJTyYeHUE JTWJIEHA M HM3YYE€HHE €ro CBOMCTB, KaueCTBEHHBIC
peakIMy Ha aJbJCeTHIBI, KpaxMmal, YKCYCHYIO KHCIOTY;
JeHaTypanus OElKOB NpH HAarpeBaHWHW, IIBETHBIC PpEaKINuU

OpraHu4eCKuXx BCHICCTB TIIPpH HaArpeBaHUU,

OCJIKOB; TPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OIpPEACIAThH
Cpely BOJHBIX pacTBOPOB, KaueCTBEHHbIE PEaKIMU Ha CyIbdar-,
KapOoOHAT- M XJIOPUI-aHHOHBL, HA KAaTHOH aMMOHHS; pEIlaTh
SKCIIEPUMEHTAJIbHbBIE  3aJaud 10
"Hemeramnsl"') B COOTBETCTBHM C  IpaBHJIaMU
0e30MacHOCTH MpH 0OpallleHuu C BEHIeCTBaMH U Ja00paTOpPHBIM
000pyZOBaHUEM; TMIPEJCTaBIATh  PE3yAbTaThl
SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHHI COOTBETCTBYIOIIUX

TemMaM "Metamel" U

TCXHHUKU

XHUMHYCCKOT'O

peaKI_II/Iﬁ n (I)OpMYJ'II/IpOBaTB BBIBOJBI Ha OCHOBC JOTHX
PE3YyJIbTATOB;
- YMETH AHAJIM3UPOBATDH XUMHUYCCKYIO I/IH(I)OpMaI_[I/IIO,

NOJy4aeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTB MacCOBOM
uHpopMaluu, ceTb IHTepHET U apyrue);
- BJIAJIETh OCHOBHBIMU METOJIJaMU HAYYHOT'O ITO3HAHMS BEILECTB U
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- co3gaBaTh TEKCThl B pa3IMYHBIX (popMarax ¢ ydeTom
Ha3HauyeHUs MH(OpMAIMM U LEJICBOH ayIUTOpPHH, BBIOMpas
ONTUMAIIbHYIO (POPMY MIPEACTABICHHUS U BU3YaTH3AIINN;

- OIICHUBATh JOCTOBEPHOCTD, JISTUTUMHOCTh MH(POPMALIH, €€
COOTBETCTBHUE ITPABOBBIM M MOPAJIbHO-3TUYECKUM HOPMaM;

- HCIIOJIb30BAaTh cpencTaa

KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pPEeIICHNN KOTHUTHBHBIX,

MH(OPMALMOHHBIX u

KOMMYHHKATHUBHBIX u OpraHru3allMOHHBIX 3aaa4 C

coOmroieHreM TpeOoBaHuM SPrOHOMUKH, TE€XHUKH
0€301aCHOCTH, THTHEHBI, PECypcocOepeKeHMs], MPaBOBBIX M
3THUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€301aCHOCTH;

- BJIaI€Th HAaBBIKAaMH paCIiO3HaBaHW 1 3alIUTHI I/IH(i)OpMaI_[I/H/I,

nH(pOpMallMOHHON 6E30MaCHOCTH JIUYHOCTH;

XUMUYECKHUX SIBJICHUN (HaONI0JeHne, U3MEpEeHUEe, SKCICPUMEHT,
MOJICIMPOBAHUE);

- YMETh MTpPOBOJIUTH pPAacyeThl MO0 XUMHUYECKUM (QopMysIam H
XUMUYECKUX  pEeaKklui ¢

YpaBHEHUSIM KCII0JIb30BAHUEM

(U3NYECKUX  BEIUYMH, XapaKTEPU3YIOLIUX

KOJIMYECTBEHHON  CTOPOHBI:

BEIleCTBA  C
Maccel, o00beMa (HOpMaJbHbIE

YCIIOBUSI) Ta30B, KOJHMYECTBA BEIICCTBA,  HCIIOJIB30BATh
CUCTCMHBIC XMUMHUYCCKUEC 3HAHUA 1A HpI/IHSITI/ISI pemeHHﬁ B
KOHerTHI)IX JKN3HCHHBIX CI/ITyaIII/IﬂX, CBSI3aHHBIX C BE€HIICCTBAMU
n ux HpI/IMeHeHI/ICM;

- YMeTI) CaMOCTOATCIIBHO HJ'IaHI/IPOBaTB nu HpOBO)II/ITI) XI/IMI/I‘ICCKI/Iﬁ
AKCIIEPUMEHT (TIOJIyY€HHUE U M3YYEHUE CBOMCTB HEOPTraHUYECKUX
n 0pFaHquCKI/IX BCIICCTB, KAQ4CCTBCHHBIC peaKHI/II/I
YIJICBOJIOPOJIOB PA3IMIHBIX KJIACCOB W KHCIOPOJICOIECPIKAITIX
OpPraHMYECKUX BEIIECTB, PEIICHHUE SKCIICPUMEHTAIBHBIX 33]1a4 110
pacro3HaBaHWIO HEOPraHWYCCKUX W OPraHUYECKHX BEIIECTB) C
COOJTIOICHUEM TIPaBHII OE30TIACHOTO OOPAIIICHHS C BEIIECTBAMH H
na0opaTopHbIM  o0OOpymoBaHWEM,  (GOPMYIHpPOBATH  IICNIH
WCCJICIOBAHUS, MIPEIOCTABIIATh B PA3IUYHON (popMe pe3yabTaThl
IKCIIEPUMEHTA, aHATM3UPOBATh M OIICHUBATh UX JIOCTOBEPHOCTB;
- YMETh OCYIIECCTBIIATH II€JCHANPABICHHBIA MOUCK XUMHUYECKON
UHPOpPMALIUK B PA3IUYHBIX HMCTOYHUKAX (HaydyHas M Y4eOHO-
Hay4Has JIMTEparypa, CPeICTBAa MacCOBOW WH(OpMAIUHU, CETh
WHTEepHeT U Jpyrue), KpUTHUECKU aHAIM3UPOBATh XUMHUYECKYIO
uHdopMalio, 1nepepadaTeiBaTh €€ U

COOTBETCTBUU C MOCTaBJICHHON yueOHO 3a1aueii;

HUCIIOJIB30BAaTh B

- BJAJETh CHUCTEMOM 3HAHMH O METOJax HAaY4YHOT'O TTIO3HAHUWA
SIBIICHUI mpupoAbl, HUCIIOJIb3YEMbIX B CCTCCTBCHHLIX HAYKaX U
YMCHUSAMHU TIPUMCHATH 3TU 3HAHUA TIPU SKCICPUMCHTAJIBHOM
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HCCJICJOBaHMHM BCIICCTB W AJIA OOBSACHEHHST XHUMHYECKUX
pUPOJIC
JIeSTSIILHOCTH Y€JIOBEKA U B MIOBCEAHEBHOM KU3HH;

SABJICHUW, HMEIIHNX MECTO B MPAKTUYECKOU

OK 04. DddexrrBHO
B3aUMOJICHCTBOBATh U
paboTath B
KOJIJICKTUBE U
KOMaHjie

- TOTOBHOCTb K CAMOPA3BUTHIO, CaMOCTOSTEIBHOCTH U
CaMOOIIPEIETIEHUIO;

-OBJIQJICHUE HaBbIKAMH y4eOHO-UCCIIEI0BATEIBCKOM,
MPOEKTHOM U COIMAJIbHOM JIEATEIIbHOCTH;

OBJageHue
AeCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD.

YHuBEpCaJdbHBIMU KOMMYHUKATUBHBIMU

- TOHUMAaTh M HCIIOJIb30BATh IMPEUMYIECTBA KOMaHAHOU M
WHJIMBHUIYATBHOW paOOTHI;

- MIPUHUMATh LEeIn COBMECTHOM
OpraHu30BBIBaTh W KOOPAMHUPOBATh JEHCTBHS IO €€

JTOCTH)KCHHIO: COCTABIIATH TUTAH ACUCTBUH, pacCIpeesITh POJIHA

JIeATEIIbHOCTH,

C y4EeTOM MHEHUH YyYacTHUKOB OOCYKIATh pe3yJIbTaThl
COBMECTHOM pabOTHI;

- KOOPIWHHMPOBATH W BBIIOJHATH pPabOTy B YCIOBHSAX
peaipHOrO, BUPTYaJIbHOTO u KOMOWHHPOBAHHOTO
B3aMMO/ICHCTBUS;

- OCYIIECTBJISITh IMO3UTHBHOE CTPATETMYECKOE TOBEICHUE B
pa3IMYHbBIX NOpOSIBJIATE  TBOPYECTBO U
BOOOpakeHUe, ObITh MHUIIUATHUBHBIM

CUTyalluiX,

OBJ1aieHne
JelCTBUSIMH:
I') NPUHATHE ce0sl M APYTHX JIIO/Ieii:

- TPUHUMATh MOTHBBI M apryMEHThl JAPYrUX JIOJEH MpHu

YHUBEpPCAIbHBIMHA PEryjJaTuBHbIMHA

aHaAJIN3€ PE3yJbTaTOB AEATEIbHOCTH;
- IpU3HaBaTh CBOE MIPABO U MPABO JPYTUX JrO/Ieil Ha OIIMOKH;

- YMCTh IUIAHUPOBATH W BBIINIOJHATH XAMHYCCKIH SKCIICPUMECHT

(mpeBpallleHHUs OpPraHUMYECKHUX BEIIECTB IIPU  HArpeBaHUHU,

MOJIY4YCHHUEC OTUJICHA W H3YUCHHE €TI0 CBOfICTB, Ka4YCCTBCHHBIC

KpaxMaj, YKCYCHYIO
JIeHaTypanus OeJIKOB TIPH HAarpeBaHWUM, I[BETHBIE pEaKINU

peaKkiuu Ha  aIbJACTUJbI, KHCIIOTY;
OCJIKOB; TPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OIpeAeATh
Cpeny BOJHBIX PAaCTBOPOB, KAYECTBEHHBIE PEaKIUM Ha Cyib(har-,
KapOOHAaT- W XJIOpPUI-aHUOHBI, HA KAaTHOH aMMOHUS; peIIaTh
3KCIIEPUMEHTAIIbHBIE "Merauel" U

3aga4du 110 TEMaM

"Hemetannbl") B COOTBETCTBUM C NPaBUIAMH  TEXHUKH
0€301MacHOCTH MpU OOpaIIeHUH C BEUIECTBAMH U JIA0OPATOPHBIM
000py/I0BaHUEM; TMPEICTABIATh PE3yAbTaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii u  (QOpMyIUPOBATH  BBIBOJBI
pPE3yIbTaTOB;

-yMETh CAMOCTOSITENILHO TUIAHUPOBATh U IIPOBOIUTH XUMUYECKHI
SKCIIEPUMEHT (TOIy4YeHUE U U3YyYeHHE CBOMCTB HEOPraHUYECKHUX
U OpPraHHYeCKUX peaxkiuu

YrJII€BOAOPOAOB PA3JIMYHBIX KJIACCOB MU KUCIOPOACOACPIKAIMIUX

Ha OCHOBE JTHX

BELIECTB,  KAueCTBEHHBIE
OpPraHWYECKUX BEIIECTB, pelIEHHE SKCIIEPUMEHTAJIbHBIX 3a/1a4 110
pacro3HaBaHUIO HEOPraHMYECKUX U OPraHMYECKUX BEILIECTB) C
coOIII0/ICHEM IPaBUII O€301aCHOT0 OOpaIlleHus C BEIEeCTBAMH U
nabopaTopHbIM  obOopynoBaHueM,  (opMyaupoBaTh LU
UCCIIEIOBaHMs], TPEAOCTABIATh B PA3IMUHON (OpME pe3ylbTaThl
AKCIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTB;
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- pa3BUBaTh CIIOCOOHOCTh OHUMATh MU C TIO3UIHH JPYroro
YEIJIOBEKA;

OK 07.
ConeiicTBOBATH
COXpaHEHHIO
OKpYKarollen cpebl,
pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUSI 00
W3MCHCHHUH KITMMAaTa,
TIPUHIIAITBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
NEUCTBOBATL B
Ype3BhIYANHBIX
CUTYaIUIX

B o6s1acTH 3K010rMYE€CKOr0 BOCIMTAHUSA:

- chopMHUPOBAHHOCTH IKOJIOTHUYECKON KYyJIbTYpPbI, IOHIMAaHUE
BIUSHUSA  COLMAJIbHO-3KOHOMHUYECKMX  IPOLIECCOB  Ha
COCTOSIHME TPHUPOJHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
100aTbHOTO XapaKTepa IKOJIOTHUYECKUX TPOoOIeMm;

- IJIJAHUPOBAHUE U OCYILECTBICHUE JIEHCTBUNA B OKPYKAIOIIECH
cpele Ha OCHOBE 3HAHUA Melled YCTOMYMBOIO PpPa3BUTHUSA
YeJI0BEYECTBA;

aKTUBHOE JIEHCTBHIA,
OKpYKarollen cpene;

- YMCHHEC IMPOTHO3UPOBATH He6HaFOHpI/I$ITHI)Ie OKOJIOTHYCCKHUEC

HCIIPpUATHEC MMPUHOCAIIUX Bpea

MOCJIEICTBUSL MIPEANPUHUMAEMBIX JCUCTBHI, MPEIOTBPAIIATH
HX;

- pacumpeHue
HaMnpaBJIEHHOCTH;
- OBJIa[ICHUE HABBIKAMHU Y4eOHO-HUCCIICI0BATENLCKOM, MPOSKTHON 1

OIIbITa JCATCIIBHOCTH 9KOJIOTUYECKOU

COLMAILHON IeITEIbHOCTH,

- chopMUPOBATH MPEACTABICHUS: O XUMUYECKON COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XUMHUHU B ITO3HAHWUH
SIBIICHUI TIPHPOJIBI, B (DOPMUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIIMOHAILHON TPaMOTHOCTH, HEOOXOTUMOM JIJIst
pelIeHHsl MPaKTUYECKUX 3a7a4 M dKOJOTHYECKH 000CHOBAHHOIO
OTHOLIEHMSI K CBOEMY 3/I0POBbIO U NPUPOIHON CpEE;

- yMeThb COOJIOAATh IMpaBUJIa IKOJIOTUYECKH 11€1eco00pa3zHoro
MOBEJCHNUS B OBITY M TPYIOBOM JEATENBHOCTH B IENAX
COXpPAHEHHUs CBOETO 3J0pPOBbS M OKPYKAKOUIEH MPUPOIHON
ONIaCHOCTh  BO3JECHCTBUS Ha

CpCabl, JKHBbIC

OPraHu3Mbl

YUYUTEIBATH

onpeneneHHHx BEUICCTB, IIoOHUMasa CMBICJI
MoKazaresisi NpeIesIbHON JOMYCTUMOM KOHIICHTPALIMH;

- YMETh IPOTHO3UPOBATH, AHAJTU3UPOBATH U OLICHUBATH C TTO3UIIUHA
0€30IIaCHOCTH  ITOCJIENCTBUSA
MIPOW3BOJICTBEHHON JEATENHHOCTH YEJIOBEKa,
nepepaboTKON BEIIECTB; UCIIOJIH30BATh MMOJTYYCHHBIC 3HAHUS IS
NPUHATHAS TPAMOTHBIX pEIICHUH TpodieM B

CBJ3aHHBIX C XPIMHefI;

3KOJIOTMYECKOM OBITOBOM U

CBSI3aHHOU C

CUTyaluix,

- YMCTb OCO3HAaBaTb OIIACHOCTDH BO3HCﬁCTBHH Ha JKHUBBIC

OpraHnu3Mbl OIIpCACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
IIOKa3aTciiia npez[enLHoﬁ ﬂOHYCTHMOﬁ KOHOCHTpaoluHu, H
IHOACHATH Ha IIpuMepax CIIOCOOBI YMCHBIICHUA nu

npcaoTBpalliCHUA HX BPCIAHOI'O BO3JICUCTBUS Ha OpraHusm
YCJI0BCKa.

14




IpodeccuonanbHble KOMIIETEHIIUH

OCHOBHBIE BUJIbI

Koa m HamMeHOBaHHUe

IToka3zaTenn oCBOeHHMSI KOMIIETEHIIUH

AesAITeTbHOCTH KOMIETEeHIHH
Ob6ecneuenne I[IK 1.1. IIpoBoauts | HaBbIKkH:

neqeOHo- npodWIakTUKy,  AHa- | IpOBeAeHUs pabOTHI MO MPOPUIAKTHKE
JTUArHOCTHYE- THOCTHKY CTOMATOJIO- | 3a00JIEBaHUI U MOPakeHH1 3y0O0B

CKOU JIEITEILHOCTHU B
objactTh  cTOMAaTto-
JIOTUH

TUYECKHX 3a00JICBaHMIMA
y TalUeHTOB Pa3HBIX
BO3PACTHBIX TPYIIIL,
BKJIFOUasi HWHTEpIIpeTa-
U0  JIOTIOJTHUTEIIBHBIX
obcnenoBanuit (peHTre-
HOTpaMMBI, OPTOITAHTO-
IPaMMBbl).

MIPOBEJICHMS CAaHALIMU MOJIOCTH PTa Yy AETEN

U B3pOCIIBIX;

YMmenus:

UHTEPIPETHPOBATH M aHATH3UPOBATH
pe3yNIbTaThl  WHCTPYMEHTAIBHBIX U
1a00paTOPHBIX 00CIIEIOBAHHI C yUETOM
BO3PACTHBIX OCOOCHHOCTEH M HAJTHYIUS
3a00JIEBaHHI;

3Hanus:

OCHOBBI aCENITUKU U AaHTUCENTHKH;
METOJUKY CTePUITU3AINI
WHCTPYMEHTAPHS,
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2. CTpyKTYypa U cojiep:KaHue y4eOHOTro npeamera « XuMusi»

2.1. O0bem yueOHOro nmpeaMera ¥ BUAbI Y4eOHOM padoThI

Bua yueoHoii paboTbl

O0beM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 npeaMera 168
B T.4.

OcHoBHOE coep:kaHue 120
B T. ..

TEOpeTHYECKoe 00yIeHne 86
MPaKTUYECKHUE 3aHITH 16
abopaTOPHBIC 3AHITHUS 18
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COepKaAHME (COAEPKAHUE 36
NMPUKJIAJTHOTO MO/1YJIA)

B T. 4..

TEOpPETHYECKOE 00yUueHHE 8
MPAKTUYECKHUE 3aHATHS 16
ab0paTOPHBIC 3AHITHS 12
KoncynbTanum, camoctosTenbHas padoTta 6
IIpome:kyTouHas aTTecTauus (IK3aMeH) 6
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2.2. TeMaTH4eCKHH IUIAH U COAEpP:KaHUe Y4eOHOro mpeaMera

HaunmenoBanme Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), O0bem | @opmupyembie
pa3aesioB U TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, NIPUKJIATHOH MOIYJIb 4YacoB | KOMIIETEHUHH
1 2 3 4
OcHoOBHOe coep:KaHue 114
Pazjnen 1. OcHOBBI CTPOeHMS BellleCTBA 12
Tema 1.1. OcHOBHOE coJiep:KaHue 10 OK 01
Crpoenne atomoB | Teoperuueckoe o0ydeHmne 6
XUMHUYCCKUX CoBpemeHHast MOJIeNIb CTPOEHMSI aToMa. DJIEKTpOHHask KoHurypauus aroma. Kiaccupukanus XuMHUIecKux
SJICMCHTOB U ANIEMEHTOB (s-, P-, d-31eMeHThI). BaneHTHBIE 21eKTpoHbl. BalleHTHOCTh. DJIEKTpOHHAS IPHPO/Ia
npupona XUMHUYECKOH CBS3U. DJIEKTPOOTpULATENBHOCTh. KOBaneHTHAs CBsA3b, €€ PA3HOBUIHOCTH U MEXaHU3MBbI
XHUMHYECKOM CBSI3U  |06pasoBaHus (0OMEHHBIN U JOHOPHO-aKLENTOPHEIN). MoHHas cBA3b. MeTammyueckas cBa3b. BogopoaHas 6
CBSI3b. MEXMONEKYISPHBIE B3aUMOICHCTBUS.
N3oTormbl, 0CHOBHOE M BO30YXJCHHOE COCTOSIHUE aTOMa, THOPHUIM3AIs aTOMHBIX OpOUTasei.
IIpakTHYecKkne 3aHATHS 4
Pemenne npaktuyeckux 3aJaHuil Ha COCTaBIIEHUE 3IEKTPOHHO-Tpaduueckux GopMyi srieMeHToB 14
MIEPUOJOB.
Pemenue 3aganuii Ha UCHOJIB30BAHUE XMMUYECKOW CUMBOJIMKY Y Ha3BAHUIN COCAMHEHUM M0 HOMEHKIIAType 4
MEKIYHAPOJHOTO COK3a TEOPETUUECKON U MPUKIIAAHON XMMUH U TPUBUAIbHBIX HA3BAHUM IS
COCTaBIICHUSI XUMUYECKUX (POPMYII JBYXaTOMHBIX COEAMHEHUN (OKCUIOB, CYAb(UI0B, TUAPUIOB U T.I1.) U
JPYIMX HEOPraHMYECKUX COCUHEHUN OTIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
[Tepuonnueckuit TeopeTuuyeckoe o0y4ueHue OK 02
3aKOH M Tabmuia IpakTuyeckue 3aHATHS 2
J.1. Menneneesa Ilepuomnueckas cucrteMa xumMudeckux asemenToB [[.1. MenaeneeBa. @U3nUeCKUl CMBICI
[Tepuoanueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX HMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMHUYECKOTO 2

aneMeHTa B [lepuonnueckoit cucreme. MUpoBo33peHUECKOe U HaydHOe 3HaueHue [leproauueckoro 3akoHa
J.1. Menaeneesa. [Ipornosst .. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHX JIEMEHTOB.
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Pemenue MPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 3aHaHHﬁ Ha XapaKTCPU3auio XUMHUYICCKUX
areMeHTOB «MeTanieckne / HeMeTaJUTMYECKHE CBOICTBA, 3JEKTPOOTPULIATEILHOCTD U CPOJICTBO K
OJICKTPOHY XUMHWYCCKUX SJICMCHTOB B COOTBCTCTBUC C UX IJICKTPOHHBIM CTPOCHUEM U ITOJIOKCHHUEM B
MEPUOINYECKON cucTeMe XuMu4eckux 3ineMeHToB .M. MenneneeBay.

Pa3nen 2. XumMnueckne peakuuu

14

Tema 2.1. Tunsl
XAMHYECKUX
peakuui

OcHoBHOE€ CoacpiKaHue

TeopeTuquRoe oﬁyqelme

Knaccudukanus u TUIBI XUMUYECKUX PEaKIUil C ydacTUEM HEOpraHuyeckux BeulecTB. KonnuecTBeHHbIE
OTHOIIEHUSI B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHH U PACUYETHI IO YPAaBHEHUSAM
XUMUYECKUX peakiuii. MoJib Kak euHuIIa KOJMYecTBa BeniecTBa. MossspHas Macca. 3aKOHBI COXpaHEHUS
Macchl U sHepruu. 3akoH ABorazipo. MomnsipHblil 00beM razoB. OTHOCUTENbHAS IJIOTHOCTH a30B.
Peakunu koMiekcooOpa3oBaHus ¢ y4acTHEM HEOPraHHMUECKUX BEIIECTB (Ha mpumepe
TUIPOKCOKOMITJIEKCOB IIMHKA U aTFOMUHUS).

IIpakTHyeckue 3aHATHS

CocraBiieHHE YpaBHEHUHN pEaKuii COSAMHEHUS, pa3JIOKEHUs, 3aMEIICHUsI, 0OMeHa. Y paBHEHUS PEeaKIuii
rOpeHusi, HOHHOrOo 0OMEHa, OKUCIIEHUS-BOCCTAHOBJICHHSI.

Pacyer konM4eCTBEHHBIX XapaKTEPUCTUK HCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa peakluyd COeTMHEHUS, €CIIU OJTHO U3 BEILECTB JIaHO B M30BITKE
W/WIH COAePKUT npumecH. Pacuer MaccoBoit niin 00beMHOM J10JIM BBIXO/1a MTPOIYKTA PEAKIIMH COCTUHEHUS
OT TEOPETHYECKH BO3MOXKHOI0. Pacuer 00beMHBIX OTHOIIEHUH Ta30B. Pacuet Macchl (00beM, KOJTHMYECTBO
BEIIECTBA) MMPOJIYKTa PEaKIUH, €CIIU OJTHO U3 BEIECTB JIaHO B BHJI€ PACTBOPA C OMPEEIEHHON MacCcOBOM
J0JIel paCTBOPEHHOTO BEIIECTBA.

ypaBHeHI/IH OKHCJICHUA-BOCCTaHOBJIEHH. CTeneHb OKHuciIeHuA. OKUCIUTENb U BOCCTAHOBUTEIIb.
OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKuuu B IIpUPOAC, IMPOU3BOJACTBCHHLIX IIPOLECCAX U
KUBHCACATCIIbBHOCTH OPraHu3MOB. OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHEIN noTeHOrala CpCabl. CocrasiieHue u
YpaBHHUBAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOJO0OM J3JICKTPOHHOI'O bananca. Tunuyneie
HCOPraHN4YCCKUC OKUCIUTCIIN U BOCCTAaHOBUTCIIN. 3HeKTp0J’II/I3 pacTBOPOB U pacCIlyIaBOB coJIeil.

OK 01

Tema 2.2.
DIEeKTpOoNUTHYECKas

OcHoBHOE coaepkaHue

Teopernueckoe o0yuenune

OK 01
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JIUCCOLIMALIAS U
UOHHBIN 0OMEeH

Teopust snekrponuTuyeckoil muccorpanuu. Peakunm monHoro oomena. CocTaBiieHHE peakUUid MOHHOTO
oOMeHa IyTeM COCTaBIICHHSI UX MOJIHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHCHHIA.

I'uaponus coneit. 3HayeHne ruApoan3a B OMOJOrHYecKX 0OMEHHBIX mpoueccax. [IpuMenenue ruaposmnsa
B IIPOMBIIILJIEHHOCTH.

JlabopaTopHble 3aHATUSA 2
JlaboparopHas paboTa «Peakiuu ruapoIn3a.
HccnenoBanue cpepl pacTBOPOB coJiel, 00pa30BaHHBIX CUIIbHBIMU U CIIA0BIMH IPOTOJIUTAMHU, U UX PEAKIIUM 2
C pacTBOpaMHu I1esioun 1 kapOoHata HaTpus. CocTaBlieHHE peaKklMii THAPOIU3a CoJeil.
KoutpoJubHas
CrpoeHue BelecTBa U XMMHUUECKHUE PEAKITUH. 2
pabora 1
Paznen 3. CTpoeHue U CBOHCTBA HEOPraHMYECKUX BelleCTB 26
Tema 3.1. OcHOBHOeE coiep:KaHue 8 OK 01
Knaccudukanmus, Teoperuueckoe oGyuenue 4 OK 02
HOMEHKIIATYpa U [Ipenmer Heopranuyeckoil XumMuu. B3anMocBs3bp Heopranuueckux BemiecTB. Knaccuduxamms
CTpOCHHUE Heoprannyeckux Beuects. [IpocTsie u cinoxkHbIe BemecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIIECTB
HEOPraHN9eCKuX (oKcHaBL, TUAPOKCUABI, KUCIOTHI, co). HOMeHKIIaTypa 1 Ha3BaHHE HEOPraHUYECKHUX BEIIECTB UCXOS U3
BCILECTB WX XUMHYECKOU (POPMYJIbI MITH COCTABJICHHE XUMHUUYECKOU (POPMYIIBI HCXOs M3 Ha3BaHHUS BEIIECTBA 11O
MEXIYHAPOJHON WUJIM TPUBHAIIBHON HOMEHKIIATYPE.
MexMonekyisipHble B3aumoaencTeus. Kpucramioruaparsl. ArperaTHble COCTOSIHUS BEILIECTBA. 4
Kpucrannumueckue u amopdHsie BemiecTBa. TUITBI KPUCTAIITHYECKUX PELIIETOK (aTOMHAas1, MOJIEKYsipHasi,
HMOHHasl, MeTajinyeckas). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON
pemietku. [IpuunHbl MHOrOOOpa3us BEIIECTB.
CoBpeMeHHbIE TPEICTABICHUS O CTPOCHUU TBEPAbIX, JKUIKUX U Ta3000pa3HbIX BemiecTB. Kumkue
KpUCTaJLIbI.
IIpakTHYecKkne 3aHATHS 4
Pemenue 3agay Ha pacyeT MacCOBOM J0JIM (Macchl) XMMHYECKOIO 3JIeMEHTa (COCIUHEHHs) B MOJIEKYIe
(cmecn).
Pemenune mnpakTuyeckux 3alaHuUi MO KiIaccH(UKAMKM, HOMEHKIATYpe U XUMHUYECKUM (opmyrnam 4

HCOPraHNMYCCKUX BCUICCTB PA3JINYHBIX KJIACCOB (Ha3BIBaTL 1 COCTABJIATDH (bOpMyJIBI XUMHWUYCCKHNX BCHICCTB,
ONpCACIIATh ITPUHAATICIKHOCTD K KJ'IaCCY).
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Hctounnkn xumuueckoi uHpopmanuu (HaydHas W ydeOHO-HaydHas JIMTEpaTypa, CpPeICcTBa MacCOBOM
uHpopmanuu, cetb WutepHer u apyrue). Ilowck wHbOpManmuuM 1O Ha3BaHUAM, HACHTH(PHKATOPAM,

CTPYKTYpPHBIM (hopMyIIam.

Tema 3.2. Qusuko- | OcHOBHOE coiep:kaHne 12 OK 01
XUMHYECKHE Teopernueckoe o0yueHue 6 OK 02
CBOCTBA Metamnel. O0mue Qu3nueckne M XHUMHYECKHE CBOWCTBA MeTauioB. CrocoObl TOMy4YeHHs. 3HAYCHHE
HEOPraHMIECKNX METAJUIOB U HEMETAJUIOB B IIPUPOJIEC U KU3HEACATEIILHOCTH YeJIOBEKa U OpraHu3MoB. Kopposus MeTamios: 2
BCIICCTB BHJIBI KOPPO3HH, CITOCOOBI 3alTUTHI METAIJIOB OT KOPPO3HUH.

Hewmerannel. O0mue gpusnyueckne 1 XUMHYECKHE CBOMCTBA HEMETAIIIIOB. TUIMMYHBIE CBOWMCTBA METAIIOB [Y —

YII rpynn. Knaccudukanuss ¥ HOMEHKIAaTypa COEIUHEHHH HeMmeraioB. KpyroBopoThl OHOreHHBIX 2

3JIEMEHTOB B IIPUPO/IE.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIeCTB (OKCHIOB, THAPOKCUIIOB, KUCIIOT,

coJielt  Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEAUNHEHUH, 2

BBICIIMX OKCHJIOB ¥ THAPOKCHUIOB.

IIpakTHYecKkne 3aHATHS 4

CocraBiieHHe ypaBHEHUN XUMUYECKHUX PEAKIINI C yUaCTUEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX BEIIECTB:

OKCHJIOB METAJIJIOB, HEMETAUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKHX KHCIIOT, OCHOBAaHUU U

aM(OTEepHBIX THIPOKCHUJIOB, HEOPraHMUECKUX COJIeH, XapaKTepU3YIOIIUX UX CBONCTBA. 4

Pemenue npakTHKO-OpUEHTUPOBAHHBIX TECOPETUUECKUX 3aJaHUI HA CBOMCTBA U MOJIy4YeHHE HEOPTaHUYECKUX

BEIIECTB.

JlabopaTopHbIe 3aHATHSA 2

JlaboparopHas paboTta «CBOHCTBA METAIIJIOB U HEMETAJLIOBY.

UccnenoBanne ¢Gu3nyeckux U XUMHYECKUX CBOMCTB METAJUIOB M HEMeTaioB. PemieHue 5

OKCIEPUMEHTAJbHBIX 3a/ad [0 CBONCTBAM XHUMHYECKMM CBOICTBAaM META/JIOB WU HEMETaIOB, IIO

pacrno3HaBaHUIO U MOJTYYEHUIO COSAUHEHUN METAIJIOB U HEMETAILJIOB.
Tema 3.3. OcHoOBHOE cojlep:KaHue 4 OK 01
ITpousBoacTBO Teopernyeckoe o0yueHune 2 OK 02
HEOPraHHICCKUX OOmue mpencTaBiIeHHUs O MPOMBIIUIEHHBIX CHOCO0aX TONy4YeHHs XUMHUYECKUX BEIIeCTB (HAa MpUMeEpe
BCIIECTB. 3HAYCHUC MPOU3BO/ICTBA AMMHUAKA, CEPHOM KUCIIOTHI). 2

U NIPpUMCHCHNC B

UIepHaﬁ " IBCTHasA MCTAJUIyprus. HpaKTI/I‘leCKOG MIPUMCHCHUC JJICKTPOJIN3a I IMOJYUYCHUS HICIIOYHBIX,
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ObITY 1 Ha

mCJI0OYHO3EMEIIBbHBIX MCTAIJIOB U aJIFOMUHUS. CTeKII0 U CHIIMKATHAs MMPOMBIIIJICHHOCTD.

IIPOU3BOJICTBE [Ipo6rema 0TX0/10B ¥ TOOOYHBIX IPOAYKTOB.
IIpakTHYeckne 3aHATHS 2
Pemienne nmpakTUKO-OpPUEHTUPOBAHHBIX 33JaHUN O POJIM HEOPTraHWYECKOW XMMHUHU B Pa3BUTUU MEAUIIUHBI,
CO3JaHUM HOBBIX MaTepHUaJIOB (B CTPOUTEILCTBE U Jp. OTPACISAX MPOMBIIIJIEHHOCTH), HOBBIX HCTOYHUKOB 9
SHepruu (aJbTEPHATHUBHBIC UCTOYHUKH SHEPTHUH) B PEIICHUH MPOOJIEM SKOJIOTUYECKON, SHEPTeTUUECKON U
MUIIEBOH 0€301MacHOCTH.
KonTpoabHast .
CBolicTBa HEOPraHUYECKUX BEILIECTB. 2
pabora 2
Paznea 4. CTpoeHne U cBOIICTBA OPraHMYeCKHUX BelllecTB 30
Tema 4.1. OcHoBHOE coep:kaHue 6 OK 01
Knaccudpukanus, Teopernueckoe o0yuenune 4
CTPOCHHE U [Ipeamer opranndeckoi XuMun. B3anMOCBsI3b HEOPraHNYECKUX U OPraHUYECKUX BELIECTB.
HOMCHKJIaTypa XHUMHUYECKOE CTPOCHUE KAK MOPSIIOK COCTMHEHUSI aTOMOB B MOJIEKYJIE€ COTJIACHO UX BAJICHTHOCTU. OCHOBHBIE
OpraHn4cCKuX MOJIOKEHUS TEOPUM XMMHMYECKOTO CTPOEHUs OpraHumdeckux coeauHeHudl A.M. BytiepoBa. YrieponaHsiid
BCLIECTB CKEJIET OpPraHWYeCKOW MOJeKyJabl. MOJEKyIsIpHbIe W CTPYKTYpHBIE (pa3BEpHYTHIE, COKpAIICHHBIE) 4
XUMHUYECKHEe GOpMYIIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOCHHS MoJieKyl. M3omepus u
M30MEPHI (CTPYKTypHas1, reoMeTprdeckas (Iuc-Tpanc-u3omepusi). KpaTHOCTh XUMHYECKOU CBSI3H.
[lonstne o ¢ynkuuonansHoit rpymme. [lpuHIunel KiaccuUKaMy OPraHUYECKUX COEIUHEHUH.
MexnyHapoaHas HOMEHKJIaTypa U MPUHLUIIBI HOMEHKJIATYPhl OPraHUn4eCKUX COeTMHEHUM.
IIpakTHYecKHe 3aHATHS 2
Homenknatypa opraHudeckux COEAMHEHUN OTHENbHBIX KJIaccoB (HACHIIICHHbIC, HEHACHIIEHHbIE U
apoMaTU4ecKHe YIIeBOJAOPOJIbl, CIUPTHI, (DEHOJIBI, albJIeTU/Ibl, KETOHBI, KApOOHOBBIE KHUCIOTHI WU JIp.)
CocraBieHne NOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (POPMYIT OPraHuYeCKHX BEIIECTB OTAEIbHBIX KIIACCOB, 2
UCIOJIb3YS WX Ha3BaHUs TI0 CHUCTEeMaTU4YecKoil HoMmeHkiarype. Pacdersl mpocteiimeit ¢dopMysl
OpraHUYECKON MOJIEKYJIbl, UCXOMs U3 DIIEMEHTHOTO cocTana (B %).
OcHoBHOeE coep:xaHue 14 OK 01
Teopernyeckoe o0y4enne 10 OK 02
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Tema 4.2. CBoiicTBa

@U3NKO-XMMHUYECKUE CBOICTBA OPraHMYECKUX COEJUHEHMM OTHENBHBIX KJIAcCOB (0COOEHHOCTH

OpraHUYECKUX KJaccu(UKaMy 1 HOMEHKJIATYpbl BHYTPH KJlacca,; TOMOJIOTHUECKUH psia U obmiast (opmyna; U30MepHs;
COEIMHEHU N (bu3nvecKkrue CBOWCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI OTYUYEHUS):
— TpelesibHbIE YIIeBOAOpoJbl. ['opeHne MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHMKOB TeIjia B
IIPOMBIIIJIEHHOCTH U ObITy. CBOICTBA MPUPOJHBIX YIIIEBOJOPOIOB, HAX0XK/IEHUE B IPUPOJAE U IPUMEHEHHE
AJIKaHOB;
— HenpeeNbHble U apoMaTHUYecKue yriieBoJoposl. [lonmumepusanus 3THIeHa Kak OCHOBHOE HalpaBieHHE
€ro HCI0JIb30BaHUA. ['opeHue aneTuseHa Kak MCTOYHHMK BBICOKOTEMIIEPATYpHOTO IJIaMEHH JJIsl CBapKu U
PE3KH METaJIOB;
— KHCJIOPOJICOJIEPIKAILUE COEAMHEHUsI (CIUPTHI M MPOCTbie 3PUpbI, (PEHONBI, albJeTUabl U KETOHHI,
KapOOHOBBbIE KHUCJIOTHI W HMX Npou3BOAHbIE). [IpakTHueckoe NpUMEHEHHE STHIJICHTJIMKOJS, TIUIEpUHa,
¢denona. Ilpumenenune Qopmanbpaernia, aueTalbIeTua, YKCYCHOW KUCIOTHL. Mbljga Kak COJM BBICIIUX
KapOOHOBBIX KHCIOT. MoOOIIHe CBOWCTBA MbIJIa;
— a30TCOIepXKAINe COeTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH).
Knaccudukanus ©  0COOEHHOCTH OpPraHMYECKMX peakiui. PeaknwoHHble TeHTpHl. Pamukaiebl.
[IepBoHauanbHbIE MOHATHA O THUIAX U MEXaHU3MAaX OPraHUYECKUX PEAKIUH.
IIpakTHYeckue 3aHATHS
Pemrenne nenouek nmpeBpalieHuil Ha TeHETUYECKYIO CBSI3b MEXK/y KJIACCAMHM OPraHUYECKUX COEIMHEHMM C
COCTaBJICHUEM HA3BaHUU OPraHUYECKUX COCIUHEHUN 110 TPUBUAIBHOU UM MEXIYHAPOIHON
CUCTEMAaTUYECKON HOMEHKJIaType. Pemenne pacueTHbIX 3aa4 110 YPaBHEHUSIM PEAKLIUN C yJaCTUEM
OpPraHUYECKHUX BELIECTB.
JlaGopaTopHble 3aHATHS
JlaboparopHas padota «IlomyueHue s3TuICHAa U U3y4YE€HUE €TI0 CBOMCTBY.
[Tonyuenue 3TUIEHA U3 3TaHOJIA B 1a00PATOPUN U U3YUEHHE €ro (PU3NUIECKUX U XUMUYECKHX CBOMCTB.
CocraBiieHHEe peakluil MPUCOEANHEHHUS U OKUCIICHHs Ha pUMepe 3TUieHa. PellleHne pacueTHbIX 3a1a4 ¢
HCIIOJIb30BAHUEM IUIOTHOCTH Ia30B 110 BOJOPOAY U BO3IYXY.
Tema 4.3. OcHoBHOE conepkaHue OK 01
Oprannueckue Teoperuueckoe oGydenue OK 02
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BEIllECTBA B buoopranuueckue coenuHenus. [I[pumenenue u Ouoaoruueckas poib yrieBogoB. OKHCICHHE YTIIEBOIOB —
KU3HEJESATENBHOCTH | UICTOYHUK YHEPIHH KUBBIX OpraHn3MoB. O0sacTu IpUMEHEHHsI aMMHOKUCIIOT. [IpeBpatienus 6eakoB nuim
4eJI0BeKa. B opranu3me. buonornueckue ¢pynkuuu 6enxoB. buonoruueckue QyHKIUH XUpoB. Ponb opranndecko i 4
[IpousBoacTeo u XMMMHU B PEIICHUH ITPOOIIeM NUIIEBON OE€3011aCHOCTH.
IIPUMEHEHHE HyxnenHoBble KHCIOTBI: cocTaB M cTpoeHHe. CTpoeHne HyKiaeoTuJoB. COCTaB HYKJIEHHOBBIX KUCIOT
OPraHu4eCKUX (AHK, PHK). Posib HyKJIEHHOBBIX KUCIIOT B KHU3HEAEATEILHOCTH OPraHU3MOB.
BCILECTB B [Tpon3BOACTBO OpPraHMYECKUX BEMIECTB: MPOM3BOJCTBO METaHOIa, rnepepadorka Hedru. [lommdrTnien kak
MPOMBIIJICHHOCTH  [KpYIMHOTOHHAKHBIM MPOAYKT XUMHUYECKOro mnpomsBojacTBa. lIpumenenme ostunena. llpomsBoactBo u
IIPUMEHEHHE KayyyKa U PE3UHBI.
CuHTeTHYEeCKHEe M HCKYCCTBEHHbIE BOJIOKHA, MX CTpO€HHue, cBoicTBa. [IpakTHueckoe HCHOIb30BaHHE
BOJIOKOH. CHHTETHYECKHE TIEHKU: U30JILUs JUIsl IPOBOJIOB, MEMOpaHBI /1711 ONIPECHEHUS BObI, 3allIUTHHIE 2
IUICHKH N7 aBTOMOOWJIEH, MJIacThIpH, XUpypruueckue NoBsS3kU. HoBble TeXHOIOTHH JalibHEHIIero
COBEPIIECHCTBOBAHUS MTOJIMMEPHBIX MAaTEPUAIIOB.
Ponb oprannueckoil XuMHUU B pellIeHUH MpoOIeM 3HEPreTH4ecKoi 6e30MacHOCTH, B Pa3BUTUU MEIULIUHBI,
CO3JJaHMH HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHUKOB SHEPTHH (IbTEpHATUBHBIE UICTOYHUKHU SHEPTUH).
IIpakTHYecKkne 3aHATHS 2
Pemenne npakTuKoO-OpUEHTUPOBAHHBIX 3aJaHNUN 110 COCTABJICHUIO XUMHYECKUX PEaKLUi, OTPaKarOIIUX
XUMUYECKYI0 aKTUBHOCTh OPraHMUYECKHX COCAMHEHHUH B PA3JIMUHBIX cpesiaxX (IPUPOAHBIX, OMOJIOTMUECKHX, 2
TEXHOTCHHBIX).
KonTpoabHast .
CrpykTypa 1 CBOMCTBA OPTraHUYECKHUX BELIECTB. 2
padora 3
Paszpnen S. KuHeTnyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMMUYECKUX PeaKkuuin 14
Tema 5.1. OcHoOBHOE co/lep:KaHue 6 OK 01
Kunerunueckue Teoperuueckoe oGy4uenue 4 OK 02
3aKOHOMEPHOCTH Xumuyeckue peakiuu. Kiaccupukanus XUMHUYECKUX peakiuil: mo (a3oBOMY COCTaBy (TOMOTEHHbIE U
NpOTeKann:A TeTEPOreHHBIE), IO MCTIOJb30BAaHHUIO KaTain3aTopa (KaTaTUTHICCKUE U HEKaTATUTHICCKHUE).
XHMHYCCKUX CKopocTh peakuuu, €€ 3aBUCUMOCTh OT PAa3IUYHBIX (PAKTOPOB: MPHUPOJBI PEArHpPYOLINX BEIIECTB, 4
peakuui KOHIIGHTpAllUM Pearupyromx BEIecTB, TeMiepaTypsl (mpaBwio Banr-T'odda), mimomanu peakiuoHHOM

MOBCPXHOCTHU, HAJIMYIUS KaTAJIHU3aTOpA. Ponb KaTaJin3aTopoB B IIPUPOJAC U ITPOMBIIIJICHHOM ITPOU3BOACTBC.
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OHeprus axTHBalMU. AKTUBUPOBaHHBIM Komiuiekc. Karanuszatopel u karanu3. Ponb katanuzaTopoB B
MIPUPO/IE U IPOMBILUIEHHOM IPOU3BO/ICTBE.

JlabopaTopHble 3aHATHS

W3yueHne 3aBUCMMOCTH CKOPOCTH XMMHUYECKOH PEaKIHWW OT KOHIEHTPAIMW pPearupyrollux BEUIECTB U
TEMIIepPaTypHI.

JlaboparopHas paboTa Ha BEIOOD:

1. JIaboparopHas paboTa «OmnpeneneHne 3aBUICUMOCTH CKOPOCTH PEAKIIMU OT KOHLIEHTPAIMH PearupyIOmnx
BemiecTBy». VccienoBanne 3aBHCUMOCTH CKOPOCTH PEaKIUU OT KOHIeHTparuu. OrnpeneneHrne KOHCTAaHThI
CKOPOCTH peaKIuH rpauIecKuM METOIOM.

2. JlabopaTtopHas padota «OnpeniereHue 3aBUCUMOCTH CKOPOCTH PEaKInuK OT Temrepatypsi». MccneqoBanue
3aBHCHMOCTH CKOPOCTH PEAKIIMU OT TeMIIEpaTyphl. Pacyer sHeprun akTHBAIMN PEaKITUH.

Pemnrenne npakTHKO-OpUEHTHPOBAHHBIX 3a/IaHUH HA aHATN3 (JaKTOPOB, BIHSIOMUX HA U3MEHEHNE CKOPOCTH
XUMHUYECKON PEaKIUU.

Tema 5.2.
TepMoaguHamMuyecku
€ 3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKIX
peaKkui.
PaBHOBecue
XUMHYECKUX
peakui

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

Knaccudukarys XuMUYeCKUX peaKIuii: o TerioBoMY 3G (DeKTy (IK30TepMHUUECKHE, SHIOTCPMUUECKHE ), TIO
obpatumocTu (oObpaTuMblie 1 HeoOpaTumbie). TermoBbie 3PHEKTH XUMUYECKUX peakiuil. TepMoXxuMuieckue
ypaBHeHUs1. OOpaTUMOCTh peakiuii. XUMHUYECKOE PaBHOBECHE U €r0 CMEIESHUE MO/ ICHCTBUEM PAa3IMIHBIX
(akTOpOB (KOHIEHTpAIMsl PEareHTOB WM IMPOIYKTOB pEakluH, JaBJICHUE, TeMIepaTypa) IUisl CO3JaHUs
ONTUMAJIBHBIX YCIIOBUN MPOTEKAHUS XUMHUUYECKUX MTPOLIECCOB.

[Tonsatue 06 »HTANBIUK U dHTponuK. DHeprus [ udoca. 3akon ['ecca u ciencTBus U3 Hero. Posib cMemeHus
paBHOBECHS B TEXHOJIOTHUYECKUX ITpOLeccax.

IlpakTH4Yeckue 3aHATHSA

[punnun Jle Hlarense. Bausaue paznuunbiX (akTOPOB HA U3MEHEHHE PABHOBECHSI XUMUYECKUX PEAKIIUA.
3aKOH JEHUCTBYIOIIUX MAacC U KOHCTaHTa XMMHUYECKOI0 paBHOBecHs. PacyeTbl paBHOBECHBIX KOHIIEHTPAIIMA
pearupymoIiux BelecTB U MPoAYKTOB peakuuii. PacueTs! TemnoBoro s dexra peakiuu.

Pemenune mpakTHKo-OpUEeHTUPOBAHHBIX 33aJaHUI Ha IpuMeHeHue npunnumna Jle-lllaTenbe s HaXOXACHUS
HaIpaBJICHUS CMEIIEHUSI PaBHOBECHSI XUMUUYECKOW peakluy U aHau3 (GaKkTOpOB, BIUSIONINX HAa CMEIEHUE
XUMHUYECKOTO PAaBHOBECHS.

JlabopaTopHble 3aHATHS

OK 01
OK 02
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JlaboparopHass pabota «M3ydeHuWe BIUSHHUS Ppa3IUYHBIX (PAKTOPOB HAa CMEIICHHWE XUMHYECKOTO

PaBHOBECHS.

HccnenoBanue BIUSHUS U3MEHEHHUS KOHLIEHTPALIMU BEILIECTB, PEAKLUU CPEbl U TEMIIEPATyphl HA CMELICHUE 2

XMUMHUYECKOTO paBHOBecHs. CpaBHEHHE MOJYYEHHBIX PE3YJIbTaTOB C TEOPETUUYECKH IPOTHO3UPYEMBIMHU Ha

ocHoBe npuHiuma Jle [larense.
KonTposbHast .

CKOpOCTh XMMHUYECKON pEeaKIIUU U XUMUYECKOE PAaBHOBECHE. 2
pabora 4
Paznean 6. JucnepcHble cucTEMBI 10
Tema 6.1. OcHoBHOE coep:kaHue 4 OK 01
JlucriepcHbie Teopernueckoe o0yuenue 2 OK 02
cucTeMbI i GaKTOPEI | [Iucniepchble cuctemsl. Kommonaablie cucTemsl. ICTHHHBIE PacTBOPBL. OK 07
X yCTOHYMBOCTH PactBopenne kak (usnko-xumuueckuii mpouecc. PactBopbl. CrnocoObl NPUTOTOBIEHUS PaCTBOPOB.

PactBopumocTs. MaccoBasi 10J11 paCTBOPEHHOTO BellecTBa. [IpeaenbHo JomycTUMble KOHIIEHTPAU U UX

HCII0JIb30BAHUE B OLIEHKE 3KOJIOTMYECKON 0€30MacCHOCTH. 9

Knaccugukanus aucnepcHslx cucteM 1o coctaBy. CTpoeHHe M (aKTOpbl YCTOWYMBOCTH IUCIIEPCHBIX

cucreM. Pacrno3HaBaHHe HCTHHHBIX PacTBOPOB, KOJUIOMJIHBIX PacTBOPOB M TPYOOJMCIEPCHBIX CHCTEM.

Crpoenne wmwunemnsl. PaccenBanue cBeTa IpU INPOXOXKAECHUM CBETOBOTO IIydKa 4Yepe3 ONTHYECKH

HeoHOpoAHYIO cpeny (pddexra Tunmans).

IIpakTHYecKHe 3aHATHS 2

Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemenune npakTUKO-OpUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUM Ha JMCIIEPCHBIE CUCTEMBI, MCIIOIb3yEMbIE B 5

OBITOBOM M NPOM3BOJCTBEHHOM JEATENBHOCTH YEJIOBEKa, C IO3MLUUH 3KOJIOTMYEeCKOM Oe30MacHOCTH

MOCJIE/ICTBUI U TPAaMOTHBIX PELIeHUH Npo0IeM, CBSI3aHHbBIX C XUMHEH.
Tema 6.2. OcHoOBHOE cojlep:KaHue 4 OK 01
Hccrnenoanue JIaGopaTopHbie 3aHATHS 4 OK 02
CBOHCTB JlaGopaTtopHas pabora «IIpuroroBiaeHue pacTBOPOBY.
AUCTICPCHBIX CUCTEM |[IpUroTOBJIEHUE PACTBOPOB 3aJaHHON (MOJISIpHOH) KOHLEHTpAluu (C MPaKTUKO-OPUEHTUPOBAHHBIMU 2
UL X BOIPOCAaMHU), OTIPE/IEIEHUE CPeJibl BOJHBIX PACTBOPOB.
HJICHTH(UKALHH JlaGopatopHas pabota «VcciaenoBaHue AUCIEPCHBIX CUCTEMY. 2
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[IpuroroBiieHMe M H3y4EHUE CBOWCTB JUCIEPCHBIX CHUCTEM pa3HBIX BHJOB: CYCIIEH3UH, OMYJIbCHH,
KOJUIOUAHOTO pacTBopa. CpaBHEHNWE CBOMCTB UCTUHHBIX U KOJUIOUJHBIX PACTBOPOB, BBISIBIIEHUE OCHOBHBIX
pa3Inuuil MEXy HUMH.

KoHnTpoJubHas

JlucniepcHble CUCTEMBI. 2
pabora 5
Paspnen 7. KadecTBeHHbIe peakiuu 00HAPYKeHHs] HEOPTAaHNYEeCKNX U OPraHMYeCKHX BelllecTB 8
Tema 7.1. OcHoOBHOeE coep:KaHue 4 OK 01
OOGuapyxenune IpakTHyecKue 3aHATHS 2 OK 02
HEOPraHMIECKNX KauecTBeHHBIE XMUMHUECKUE PEAKIIMH, XapaKTEepPHbIE AJIs1 OOHAPYKEHHsI HEOPTaHMUECKUX BEIIECTB
KaTHOHOB U aHNOHOB | (kaTHOHOB M aHUOHOB). CocTaBJIeHNE ypaBHEHUH peaklnii 0OHapyxeHus: KaTuoHOB [-VI rpynn u aHnoHOB, 5

B T.4. B MOJIEKYJIIPHOI U HOHHOH (opmax.

Peakuuu o6Hapy)eHUSI HEOPTaHUYECKUX BEUIECTB B PEATbHBIX 00BEKTaX OKPYKAIOLIEH CPeIbl.

JlaGopaTropHble 3aHATHSA 2

OO6HapyxeHue HEOPraHUYECKUX BelecTB (KaTHoHOB [-VI rpynn mim aHMOHOB) € HCTIOIb30BAaHUEM

KAaYECTBEHHBIX AHAJTMTUYECKUX PEaKLUN.

JlabopaTopHast paboTa Ha BEIOOD:

1. JJaGoparopras paboTa « AHATUTHYECKUE Peakuu KaTHOHOB [—VI rpymmy.

IIpoBeneHne KaueCTBEHHBIX peaKIil, NCIOIb3YEeMBbIX Ul OOHApyKEHHs KaTHOHOB | rpymnisl (kanus,

HaTpusi, Maraus, ammoHus), Il rpymnmel Ha pumepe 6apust, 111 rpynmner — cBuHIA, [V rpymnmbl — amoMuHUS, 5

V rpynnel — xene3a (11 u IIT), VI rpynmsr — Hukens. Onucanne HaOII0aeMbIX SBJICHHH U COCTABIICHUE

XMUMHYECKUX PEaKLUN.

2. JIaGopaTopHas paboTa « AHAIUTUYECKUE PEaKIUU aHUOHOB.

[IpoBeneHne KaueCTBEHHBIX pPeaKIfii, HCIONIb3YeMbIX Ul OOHApYKEHHsI aHHOHOB: KapOoHaTa, dpocdata,

cynbdara, cynbhuaa, HUTpaTa, xjaopuaa u ap. Onucanue HabIHOAAEMBbIX SBJIEHUN U COCTaBIEHUE

XMUMHMUYECKUX PEaKLUN.
Tema 7.2. OcHoOBHOE co/lep:KaHue 4 OK 01
OGHapyxenue TpakTHYecKue 3aHATHS 2 OK 02
OpraHUICCKUX KadecTBeHHBIE XUMUUECKUE PEAKIMH, XapaKTepHbIe ISl OOHAPYKEHUS OTJENbHBIX KJIACCOB OPTaHUYECKUX
BCUICCTB OTACIBHBIX |coetuHEHN: (PEHONIOB, aIbAETHJIOB, Kpaxmala, YKCYCHOM KHCIOThl, aMUHOKHCIIOT U JIp. 2

KJIaCCOB C

I[eHaTypauI/m OCIIKOB IIpU HArp€BaHu, NIBETHHIC pCAKITUHN OCIIKOB.
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HCIIOJIb30BAHUEM CocraBiieHHE Ka4eCTBEHHBIX PEAKIIMNA 0OHAPYKEHHSI OPraHUYECKUX COCTMHEHUM OTENIbHBIX KJIACCOB.
Ka4CCTBCHHbBIX JlabopaTopHble 3aHATHS 2
peaxuuit OOHapyeHUe OPraHMYECKUX COSAMHECHUN OTIEIBHBIX KJIACCOB.

JlaboparopHas paboTa Ha BEIOOD:

1. JlTaboparopnas pabota «KadecTBeHHbBIE peaKIIMH Ha OT/ICIbHBIE KIIACChl OPraHUnICCKUX BEIICCTBY.

[IpoBeneHne Ka4eCTBECHHBIX PEAKIIH, UCTIOIB3yEeMbIX I OOHAPYKEHUS OPTraHUYECKUX BEIIECTB

Pa3IMYHBIX KJIACCOB: (PEHOJIOB, aJIbJIETUIOB, KpaxMasa, YKCYCHON KHCIIOThI, AMUHOKHCIIOT, OETTKOB U JIp.

Ornucanue HaOIIOJAEMBIX SIBJICHUM M COCTABICHNE XUMUYECKUX PEAKIIMI H/UITH CXEM. 9

2. JJabopatopnas pabota «KauecTBeHHbIN aHAIN3 OPraHUYECKUX COETMHEHUH 10 (YyHKIIMOHATbHBIM

rpymnmam.

[IpoBeneHne KaueCTBEHHBIX PEAKIIN, UCTIONB3YEMBIX JIJISl PACTIO3HABAHUS OPraHMUYECKUX BEIIECTB

OT/IENBHBIX KJIACCOB MO (DYHKIIMOHAIBHBIM TPYIIIaM: Ha IPUMEPE aMUHOKHCIIOT M KapOOHOBBIX KHCIIOT,

CIIUPTOB M (PE€HOJIOB, ATBACTUIOB U KeTOHOB. OnMcaHue HAOJIF01aeMbIX SIBJICHUN U COCTaBJICHUE

XUMUYECKUX PEAKITUN U/ HIIA CXEM.
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJAepPKaAHMeE (COAePKAHUE TPUKJIATHOTO MOXYJISA) 42
Pasnean 8. XuMus B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJI0BEKA 6 OK 01
Tema 8.1. OCHOBHOE COIep:KaHUe 6 OK 02
Xumus B ObITY U IpakTHYecKHe 3aHATHS 6 OK 04
HPOU3BOJCTBEHHON  [Jkosorrueckas 6e30MacHOCTD MOCJICICTBHI OBITOBOM M IMPOM3BOJICTBEHHOM ACSITCIBHOCTH YEIIOBEKA, 4 OK 07
ACATEIILHOCTH CBsI3aHHAs ¢ IepepabOTKO BEIIEeCTB; MOUCK M aHATH3 XUMUYECKO NHPOPMAIIUU U3 Pa3TMYHBIX lIK 1.1
HCIOBCKa HMCTOYHHUKOB (Hay4yHas U yueOHO-Hay4dHas JUTEpaTypa, CpeJICTBa MacCOBOM nH(popMaluu, cetb UHTepHET 1

Apyrue).

Keiicol (¢ yuetom Oyayieit mpodeccuoHaIbHOM AeSITeNbHOCTH) Ha aHaTU3 UH(OpPMAIIUU O

MIPOM3BOJICTBEHHOMN MEATEILHOCTH YEIOBEKA, CBA3aHHOM C MepepadO0TKON U MOJTy4eHUEM BEIIECTB, a TAKKE

C DKOJIOTUYECKOM 0€30TacHOCTBIO. 5

3amura keiica: [IpencraBieHue pe3yabTaToOB pelICHUs KeCOB (BBICTYIUICHHE C TPE3CHTAIINEH )
Pasnen 9. UccienoBanne u XuMHYeCKHid aHAJIN3 00bEKTOB 36
Tema 9.1. OcHoBbl  |OcCHOBHOE COepKAHUE 8 OK 01
nabopaTopHOit JlaGopaTopHble 3aHATHS 2 IIK 1.1
IIPAKTHKH B JIaGopatopHas pabota «OCHOBBI 1a00pPaTOPHOM MPAKTUKI. 2
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npodeccrnoHaATBHBIX
nabopaTopHsix

JIaGopaTopHas nocyja U XuMuueckue peakTuBbl. OCHOBHBIE TabopaTopHbIe onepanuu. Jlaboparopaoe
obopynoBanue. TexHuka 6€30MaCHOCTH U MpaBuiia paboTHI (MOBEICHHS) B JTAOOPATOPUH.

HpaRaneCRne 3aHATUSA

BrInosnHeHne THIOBBIX PacyeTOB MO0 TEMATHKE SKCIIEPUMEHTA (BBIXO IPOAYKTA PEaKIUU, Macca HaBEeCKH,
00bEM pacTBOPUTEIIA).

O0paboTka JaHHBIX, aHAIU3 U OLIEHKA UX JJOCTOBEPHOCTH (BBIYUCICHUE CPEIHErO 3HAUCHUS
HKCTIEPUMEHTAIBHBIX JaHHBIX, TOTPEITHOCTH).

[IpencraBienue pe3yabTaToOB SKCIEPUMEHTA B pa3IMuHOl Gpopme (Tabnuua, rpaguk, 0TYeT, JOKIa,
MIpe3eHTalMs).

Tema 9.2.
XUMHYECKUN aHAIN3
po0 BOJIbI

OcHoBHOE CoA€cpiKaHue

Teopernyeckoe o0yueHue

Knaccudukarus mpo6 BoabI IO BUAY U HA3HAYEHUIO, UCXOIS U3 €€ XUMHUECKOTO COCTaBa.
OpranonenTudeckrne CBOMCTBA (3armax, Ipo3pavyHOCTh, IIBETHOCTh, MyTHOCTH) BOJIbI. KHCIOTHOCTE 1
IeT0YHOCTH BoJIbl. pH cpeapl u MeTopl ee onpeeneHus. JKecTKOCTh BOABI U METObI €€ OTPEICTICHMS.
CyIHOCTh METOJ]a TUTPOBAHUSL.

Bunel sxecTkocTH BOJIBI (BpeMeHHas U ocTosiHHAS). JKecTKOCTh BOAbI Kak MPUYKHA BBIMACHUS 0CAIKOB
WM 00pa30BaHUs COJICOTIIOKEHUM, UMEIOIINX MECTO B OBITY U Ha MPOU3BOJICTBE.

CocTaB coJeil, BBI3bIBAIOUINX KECTKOCTh BOIbI. XUMUYECKUE MPOIIECCHI, YCTPAHSIIOUINE KECTKOCTh BOJIBI.
YpaBHEHHS] XUMUYECKHUX PEAKINA, WJUTFOCTPUPYIOIINX MPOIECCH, MPOUCXOAAIIUE PU YCTPAHEHUN
KECTKOCTU. Y CTpaHEHUE BPEMEHHOM HKECTKOCTH OBITOBBIMU U XUMUUECKUMHU crioco6amu. CriocoOsl
yCTpaHEeHHsI MOCTOSIHHOM JKECTKOCTH.

IIpakTHYeckue 3aHATHS

CriocoObI BeIpaXKEHHSI KOHIICHTPAIIUN PACTBOPOB: MAacCOBast JI0JISl pACTBOPEHHOTO BEIIECTBA, MOJIIPHAS U
MOJISTIbHASL KOHIIEHTpauu. Tutp pactBopa. PemeHne npakTuKO-OpHEHTHPOBAHHBIX TEOPETHUECKUX
3aJJaHUI Ha pacueT KOHICHTPAIUH 3arpsA3HSIONIMX BEIIECTB U KX CPABHEHHE C MPEJIEIHO JIOMYyCTHMBIMU
kouneHTpamusamu (ITJ1K).

JlabopaTopHbIe 3aHATHS

HccnenoBanne XMMUYECKOTO COCTaBa Mpood BOIBI.
JIaGopatopHas paboTa Ha BBIOOD:
1. JTaboparopHas pabota «O4HCTKa BOJABI OT 3arps3HEHUIN.

OK 01
OK 02
OK 07
IIK 1.1
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Hcnonp3oBanne MeTo10B GUIIBTPOBAHUS U aJCOPOIINU IJIsl OTJCIICHUS 3arps3HEHUN B HCCIIEAyeMOi Tpooe
BOJIbI. BBEIOOP METOIa OYMCTKHU B 3aBUCUMOCTH OT BHJIa 3arpsi3HeHus. CpaBHeHUE 3P PeKTHBHOCTH
Pa3IUYHBIX METOJIOB OUYMCTKHU BOJIBI B Pa3HBIX YCIOBHSX (B 1a00paTOPUH, B TIOMAIIHUX U MOJIEBBIX
YCIIOBUSIX).

2. JJaboparopnas pabota «Onpenenenne pH BOJbI U €€ KUCIOTHOCTHY.

Omnpenenenue pH cpenbl ¢ TOMOIIBIO YHUBEPCATBHOTO MHANKAaTOpa. VCIoap30Bane TUTPOBAHUS JIS
ompeneneHus KucioTHoctu. Onpenenenue o01eil KUCIOTHOCTH BOJBI, pacueT CBOOOHOM KUCIOTHOCTH.
Onpenenenne odueit 1 cB0O60HOM menouHocTH. CocTaBlIeHNE ypaBHEHUH peaklinii, IPOTEKAIOUINX PU
OTIPEJIENIEHUHU KUCIOTHOCTHU/ IEIOUHOCTH MTPOO BOABI. Y CTAHOBJIEHHE CIIOCOOOB HCI0JIb30BAHUS
HCCIe0BaHHBIX P00 BOBI B )KU3HEACSITEIILHOCTH YEJIOBEKa, HA OCHOBE TIOJIYUEHHBIX IAHHBIX O COCTaBE.
3. JIaboparopnas pabota «OrnpeeneHre KeCTKOCTH BObI U CIIOCOOBI €€ YCTPAHESHHS.

Crioco0sI ycTpaHeHHUs BCEX BUIOB JKECTKOCTH B 3aBUCHUMOCTH OT COCTaBa COJIeH kecTKoCTH. Pemenne
AKCIIEPUMEHTAIIBHOM 3a/1a4M Ha BBISIBIICHHUE BPEMEHHOM M MOCTOSIHHOM KECTKOCTH BOAbL. OIlleHKa
BEPOSTHOCTH YCTPAHEHUS BCEX BUOB KECTKOCTH B JOMAIITHUX YCIOBHUSX.

Tema 9.3. OcHOBHOE coJiep:KaHue 6 OK 01
XUMUYECKUI Teoperndeckoe o0yueHune 2 OK 02
KOHTPOJIb Ka4€CTBa KayecTBEHHBIM XUMUYECKUM COCTAB MPOAYKTOB MUTaHus. BemecTa, GpanbCcuhuupyromnme mpoyKThl OK 07
NPOAYKTOB INTAHUA [fiyTaHus, M BEIIECTBA, 3arpA3HSIONIME MPOAYKThI MUTaHus. OnpeaeneHue 3arps3HsIomnX XUMAYECKUX 2 IIK1.1

BCIICCTB B IPOAYKTAX IMMUTAHUS, OIIPEACIICHUEC BEIICCTB, HC 3a4BJICHHBIX B COCTAaBC MMPOAYKTOB ITUTAHUS.

IIpakTHYecKHe 3aHATHS 2

OpFaHI/I‘IeCKI/Ie U HCOPraHUW4YCCKUE BCIICCTBA, BXOJAIIMUE B COCTAaB ITPOAYKTOB IMUTaHUAA. Onpez[eneHI/Ie
coCTaBa 6.]'[}0,[[ Ha COACPKAHUEC MaKpPO U MUKPOI3JIEMCHTOB. I/I3yquI/Ie MMPCATOXKCHHBIX IIPCIIOJaBaATCIIEM
6J'IIOI[ Ha IpeaAMET XUMHUYCCKOI'O COCTaBa, OIIPCACICHUC JIOJIeH OT Cy’TO‘IHOﬁ HOPMBI MaKpO U 2
MHUKPOIJIECMCHTOB B YKA3aHHOM 6)'[1-0,[(6.

Pemenue MNPAKTUKO-OPHUCHTUPOBAHHLIX 3aJa4 I10 KynHHapHOﬁ TEMATUKC PA3JIMYHBIX THUIIOB.

JlabopaTopHbIe 3aHATHSA 2

HccnenoBanne XMMUYECKOTO COCTaBa MPOAYKTOB MUTAHMUS.
JIaGopatopHast paboTa Ha BbIOOD: 2
1. JTaboparopHas pabota «OOHapyKeHHE HUTPATOB B MPOYKTAX MUTAHUSY.
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I/ICCHCI[OBaHI/Ie MaTCpraJIOB MMOJTYKOJIUYICCTBCHHBIM MCTOAOM OIIPCACIICHUS HUTPATOB C UCIIOJIb30BAHUCM
mdennnaMuHa (KOpHETUIOAbI OBOIIEH, JTMCThS M KOUEPBDKKA KaIlyCThI, TUI0ABI (PPYKTOB). AHAIN3 YPOBHS
3arpsA3HCHUA HUTpATaMHU 10 HHTCHCUBHOCTHU OKpalllMBAHUS IPOAYKTOB PCAKIINH.

2. JJaboparopnas pabota «lccienoBanre MpoyKTOB MATAHUS HA HATMYHAE YIIICBOJIOBY.

HccnemoBanue MOJIOYHBIX MPOJIYKTOB Ha HATM4KE Kpaxmana. MccinenoBanue mpoayKTOB Ha HATTMYNE
TJIFOKO3BI.

Tema 9.4,
XUMHYECKUN aHAIN3
P00 MOYBHI

OcHoBHOE€ Coa€cpiKaHue

Teopernyeckoe o0yueHue

Knaccmanaum{ IMIOYB IO BUAY U HA3HAYCHHIO, UCXOd U3 XUMHUYCCKOTO COCTaBa. I/II[GHTI/I(i)I/IKaIH/ISI HpO6BI

ITIOYBEI IO €€ XUMHUYCCKOMY COCTaBy, OIIMCAHUC BO3MOKHOCTEM ee IMPUMCHCHUA.

TpeGoBaHMs K Kau€CTBY MOYBBI PA3IUYHOTO HazHaueHMs. OnrcaHue 0COOEHHOCTEH HCIIOIb30BaHMs TIOYB B
3aBUCHUMOCTH OT THUIIOB, CHocoObI YIYUIICHUA Ka4€CTBaA ITOYB B 3aBUCUMOCTHU OT HA3HAUCHUA.

O06acTu UCTIOBL30BAHMS OPraHUYECKUX YI0OpPEHUH B 3aBUCUMOCTH OT Ka4eCTBEHHOTO cocTaBa. Onucanue
OpPraHu4YeCKUux y2106p€HPII>i " UX IPUMCHCHUC B 3aBUCHUMOCTHU OT COCTaBa IMOYBbLI U €€ Pa3HOBUJIHOCTH.

IIpakTuyeckue 3aHATHS

O6mactu HazHayeHUs (MPUMEHEHUS ) TIOUBBI, HCXOS U3 KAYECTBEHHOTO M KOJIMUYECTBEHHOTO COCTaBa.
AHaJIu3 HOPMATUBHON JOKYMEHTALINH.

Ponb HeopraHWYecKuX BEIIECTB B KAU€CTBE MUHEPATILHBIX YIOOPEHHH, YITYUIIUTENICH TOYBHI.
CocrtaB MUHEPAJIBHBIX YIOOPEHHUI M UX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa IMOYBHI U €€
Pa3sHOBUAHOCTU. B3auMoCBs3b cocTaBa ynoOpeHU U UX BIMSHUS HAa BET€TaTUBHBIC CBOMCTBA U
IIJI0IOHOIIICHHE PACTEHUH.

JlaGopaTopHble 3aHATHS

HccnenoBanue XMMHYECKOTO COCTaBa MPOO MOYBHI.

JlaGopaTopHas paboTa Ha BEIOOD:

L. JlaGoparopHas pabota «OOHapyx eHHe HEOPraHUYECKUX IIPUMeced B Mpooax».

[TpurorosiieHre MPOObI MOYBHI IS UCCIICAOBAHUS KUCIOTHOCTH/IIEIOYHOCTH, HEOPIaHUIECKUX
3arpszHeHuil. OOHapyXeHHe XJIOpUI- U cylb(aT-uoHOB B MpoOe mouBsl. COCTaBIeHNE YpaBHEHHUH peakinii
obHapyxenus. CpaBHEHHE TIOJYYSHHBIX MMOKa3aTeIeil ¢ HOPMAaTUBHBIMU (CIIPABOYHBIMU ) 3HAYCHUSIMH.

2. JlaboparopHas pabota «Onpenenenue pH BogHOM BBITSHKKY MOYBBI, €€ KUCIOTHOCTH U IIETOYHOCTH ».

OK 01
OK 02
OK 07
IIK 1.1
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HccnenoBanue BOIHBIX BBITSKEK 00pa3L0B FOTOBBIX TOYBEHHBIX CMECEH (1Sl pa3HbIX TUIIOB PACTEHUIA).
Onpenenenre pH no4Bsl ¢ UCHOIb30BaHUEM UHIUKATOPOB. OLIEHKA TUIIOB IIOYB B IIPEICTABIECHHBIX
o0pa3uax (CHIIbHOKHCIAs, KUCas, CIa00KUCIIas, HeUTpaibHas, IEI0YHAas ).

Tema 9.5. OcHoBHOE coep:kaHue 10 OK 01
Hccnenosanue Teopernyeckoe o0yuenune 2 OK 02
00beKTOB OHOChEpBI [ VyeGHO-HCCIe[0BaTeIbCKUI IPOCKT B 06IACTH HCCIe0BAHUS 00beKTOB OHOchepsl. O630p TeM yueGHO- OK 04
MCCIIEIOBATENILCKUX MTPOEKTOB. AJITOPUTM BBINIOJIHEHHS MTpoekTa. OnpeaeneHne mpooaeMbl HCCIeI0BaHUS. 2 OK 07
Merto bl TOUCKa, aHaU3a U 00pabOTKU MHPOPMALIMU O MPOEKTE B PA3IUYHBIX UCTOUYHUKAX. lIK 1.1
IpakTuyeckue 3aHATHA 4
O60ocHOBaHNE aKTyaJIbHOCTH BbIOpaHHOU TeMbl. BeisiBieHune npoOiemsl uccienoBanus. Bei0op 00beKTOB U 2
MeTOJI0B rccienoBanus. [locraHoBKa meneii u 3a1a4 uccnenoBanus. OnpeneneHne mpo yKTa HCCIeJ0BaHNUS.
OmnpeneneHne 3TanoB U COCTaBJICHHUE IJIaHa UCCIICTOBAHHSL.
3ammuTa npoexkta: IIpencraBieHue pe3ynbTaTOB BBIMOJHEHUS YYEOHO-HCCIIEIOBATEIHCKAX IPOEKTOB 2
(BBICTYyILJIEHUE C TTPE3EHTALIUEN ).
JlabopaTopHbIe 3aHATHUSA 4
HccnenoBanue npeiokeHHOro 00beKTa Ha KUCIOTHOCTD, IEIOYHOCTh, XUMUYECKHM COCTaB (3arpsi3HUTENH,
MakKpo- W MHKpodneMeHThl). OO0paboTka pe3ynbTaToB HccienoBaHus. OIEHKa KadyecTBa HCCIETYyeMOTO 4
00BeKTa, UCXO/I U3 Pe3ybTaTOB XUMUYECKOTO aHAIH3a.
KoncyabTanuu 6
IIpome:kyTOUHAS aTTecTAUMS MO JUCIHUIJINHE (IK3aMeH) 6
Bcero 168
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3. YCJIOBUA PEAJIM3AIIMU YYEFHON YUEBHOT'O IPEJIMETA
3.1. TpeOoBanus K MUHHMAJIBHOMY MaTepHaJIbHO-TeXHUYECKOM
o0ecre4eHHI0

Peanuzanms mporpaMMbl yueOHOTO TpeaMera «XUMHUS» TpeaycMaTpUBaeT HaIHYH
yueOHoro kabmHera KaOuHera XuMHUM W TEXHHKU J1abopaTOpHBIX paboT JlaGoparopu

du3ndeckux (HakTOpOB HOHUZUPYIOIIEH 1 HEMOHU3UPYIOLIEH TPUPOIbI

MHOroQyHKIMOHATIBHBI KOMIUIEKC mpernoaaBatens (CTON  yYUTEIbCKHM-1lmiT., CTY.
yUUTEIbCKUN -1mT., cTON yuyeHnyeckuid — 12 mir., cTyn ydeHudeckuil — 24 mT., Jocka
1mT., ’Kam03u BEPTUKAIBbHBIE — 3 IIT., MKa() KOMOWHUPOBAHHBIA OCTEKJICHHBINH — 3 IIT
mKkad BBITSOKHOM sabopartopblii — 1 miT., cTonm Merayummueckuii TabopaTopHbiii — lmT
CTeJNIaX JUIS MEAUKAMEHTOB- 3 IIT., CTEIUIAX M XUMHUYECKOW Tmocynbl-1 1miT.
NudopmaimoHHO-KOMMYHHUKATUBHBIE CPEJICTBA!

[TpoekTop MyJabTUMEIUITHBIN ¢ SKpaHOM— 1 mT;
Hoytbyk — 1 mir.
[IporpammHOe oOecrieueHue:

OC Microsoft Windows 10;

Microsoft Office 365, opaysep GoogleChrome,7zip Adobe flash player.
Harnsaaeie mocodus (ruiakarsl):

Anmapar ajns IMCTHWUISAIMKM BOAbl — lmT., acnupatop— lmT., JocKa ISl CYUIKU TOCY/IbL
lmrr., xomteknus «KaMmeHHBI YTONb W MPOAYKTHI €ro mepepadoTKm» (pa3gaTodHast) -
1., xkomtekius «Metamte» — 1mT., Kojulekuus «MwuHepalbHble yaoOpeHus» — lmT
koyiekiust «Hedts u npoayktel eé mepepabotku» (pazmaTouHas) — 1inT.,  KOJUICKIIH
«TormnmuBo» — lmt., komnekuust «Topd ¥ mpOAYKTHl ero nepepadoTku» — lmit., JOTOK

7a00paTOPHOM MOCYA0HN M MPUHAICKHOCTIMU — 161m1T., HABop Ne 1 «B "Kucnotsl"— 1wt

Habop Ne 1 «C "Kucnotbl"— 1wT., Habop Ne 11 «C " Conn gna AeMOHCTpauun onbITOB™
1wT., Habop Ne 13 « BC " anoreHngbl"— 1wt., Ha6op Ne 14 «BC " Cynbatbl, CyNbQUTHI
— 1wT., Habop Ne 15 «OC CoeanHeHue xpoma» — 1wT., Habop Ne 16 «BC "MeTannb

okcuabl"— 1wT., Habop Ne 17 «C ™
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Hutpatbl" Manblii- 1wwT., Hatop Ne 19 «BC "CoeanHeHne mapraHua”- 1wt., Habop Ne 19 «OC ¥Yrnesoaopo/pl» -
1wT., Habop Ne 22 «BC "MHaukaTopbl"- 1wT., Hadop Ne 23 «OC O6pa3Lbl OpraHUYeCKMX BELLLECTB» - 1LuT.,
Habop Ne 25 "[1519 npoBefeHns TepMmuyecknx pabot”- 1wT., Habop Ne 3 «BC " LLenoumn™- 1wt., Ha6op Ne 6 «C
OpraHuyeckme Belectsa" - 1wT., Habop Ne 7 «C "MuHepasbHble yaobpeHus”- 1wt., Habop Ne 8 «C "oHUTbI"-
1wT., Habop nocyabl 418 AUCTUNNALMK BOAbI- 1LUT., Harpesatesb 419 NPoOMpoK- 1WT., npmubop Ans
WNKOCTPaLMN 3aBUCUMOCTY CKOPOCTN XUMUYECKUX pPeakuuid 0T YCnoBuiA- 1T., npubop Ans uinocTpaumum
3aKOHa COXpaHEeHNs Macchl BeLLECTB- 1., Npubop 415 OKUCNIEHNSA CnMpTa Haf MeAHbIM KaTtain3aTtopom - 1wr.,
npuoéop Ansa onpefeneHns coctasa Bo3gyxa- 1WT., NpuMoop A4/ ONbITOB MO XUMUK C 3N1IEKTPUYECKNM TOKOM-
1WT., Nprbop Ana OnbITOB MO XUMUM C 3NEKTPUYECKM TOKOM (nabopaTopHbIii) - 1WT., Npubop Ans nonyyeHus
ranongoankaHoB eMOHCTPALMOHHbIA- 1WT., Npubop Ana NofyyeHWs ranongoaikaHoB 1abopaTopHbIi- 1wT.,
npmoop A4na nonyyeHns n cbopa rasos- 1wT., NprbOp 415 3NEKTPOIN3a paCTBOPOB CONEN N1abopaTopHbIi- 1.,
CrMpTOBKa labopaTopHas- 1LUT. KOM6bl pa3IMuHOM BeNMYmMHbI - 10 WT; Npobupku -15 WT; HarpesaTenb Ans
NPOGUPOK - 5 LUT; KOMMNAEKT N3NNI N3 KepaMUKK, thapdopa 1 (hasiHea - 1 T, Habop MepPHbIX CTakaHoB - 1
KOMM/EKT; Habop XUMMUYECKNX BOPOHOK -1 KOMM/EKT; HAOop CKIAHOK A/18 pacTBOPOB PeakTUBOB - 1 KOMI; yallka
MeTpu - 10 WT; WTaTMB A4/18 MPOBMPOK -17 LWIT; 3BAMOMETP - 1 WT.; rapomMeTp-1wT.; afnekTponura - 1wr.;
MWKPOCKOM -2 LWUT.;
Tabnuubl:
KoMnnekT Tabnumi, No XMmnm - pa3gaTouHblii Matepuan - Buibl v opMbl 31eKTPOHHBIX opbuTaneit - 1 wT;,
KOMMEKT Tabnuu, No XMMUK — pa3faTouHblii Matepuan - Buibl XMMUYeckux ceaseit- 1 WT; KOMMAeKT Tabnuuy, no
XUMUW — pa3faToyHbIil MaTepra- Knaccuukaums 1 HOMEHKaTypa oOpraHnyecKnX CoeuHeHni — 1 wr;
KOMMNEKT TabnuL, No XMMUM — pa3faToyHbIil MaTepuan — Hadana XMMun — 1 LWT; KOMMAeKT Tabnmuy, no Xmummm —
pa3faToYHbIN MaTepuas- OKUCAUTENIbHO —BOCCTaHOBUTENbHbIE peakLmy — 1 LIT; KOMNIEKT TabaunL, no Xmummm —
pa3faToYHbIN MaTepuan — OpraHMyeckme peakuuy — 1 LWT; KOMMIEKT Tabnuy, Mo XMMUK — pa3fgaToyHbIi MaTepuan
— CTPOeHMe aToMa — 1 KOMMIEKT; KOMMAEKT Tabnu, Mo XMMUM — pa3faToYHbIiA MaTepuan- CTpoeHne
OpraHNYecKux BeLecTB -1 LIT; MOPTPEeTbl XMMUKOB -1 Komn- 16 wT; Tabnuua MeHgeneesa — 1 WwT.
Peuunpkynatop so3gyxa. — 1 WT;
BogsiHas 6aHs — 1 wT;
CnupToMeTpTbl — 5 WT;
TepMoMeTpbl XMMUYECKMe — 2 LUIT;
MwuKpocKomn 61monormyecknin — 12 wr;
ApeomeTp — 1 wr;
CpefcTBa U3MePEHNS LLYMa, KaimbpaTopbl — 2 LT
CpeacTtsa V3mepeHuns Bubpauum — 1wt
CpefcTBa U3MepeHns napaMeTpoB MUKPOKIUMaTa — 2 LWT
CpefcTsa M3MepeHUs 3/1eKTPOMarHUTHbIX nonei — 1 wT
CpefcTBa U3MepeHUs OCBELLEHHOCTU, KoadduumeHTa nynscaumm — 1wt
CpeacTea U3MepeHust raMma-n3nyyeHuns, 3KBUBaIEHTHOM PaBHOBECHOM 06beMHOI akTMBHOCTY (3POA) pafioHa —
1wr
CpeAcTBa U3MepeHns paccTosHNUIA (pyneTka, nasepHblii ganbHomep) — 2 WT
TepmMOMeTp 411 U3MEPeHNs TeMMnepaTypbl ropsyein Bogbl — 2 WT
MynbTumeTp — 1 WIT
CekyHpomep — 1wt
Peuupkyndatop so3gyxa — 1 WwT.;

AnTeuka yHnBepcanbHad — 1 Wwr.



MomeLLeHMe ANs CaMOCTOATE/IbHOW PaboTbl 00yYatoLMXCs, MOATBEPXKAALOLLEE
Ha/In4ne MaTepuanbHO-TEXHUYECKOro obecreyeHuns, ¢ nepeyHeM OCHOBHOIO
obopypoBaHuA

OCHaLLeHO KOMMbOTEPHOW TEXHNKON C BO3MOXHOCTLHO MOAK/IHOYEHNS K
MHOPMaLNOHHO-TEIEKOMMYHUKALMOHHOM ceTh "IHTepHET" 1 obecrneyeHneM JOCTyna
B 3/IEKTPOHHYHO MH(OPMaLMOHHO-06pa3oBaTes/IbHyH0 cpefy 0bpa3oBaTe/ibHOM
Konnemxa

3.2. UudopmannoHHoe odecriedeHue 00y4eHust

Ilepeuenb yueOHbIX U31aHuil, UHTEepHET-pecypcoB, JONOJHUTEIbHOMH JTUTEPATYPHI.
OcHoBHas1 IUTEpaTypa:

1. I'abpuensn O.C., OctpoymoB WU.I'. Xumus a1 npodeccuii v cnenuanbHOCTe!
€CTECTBEHHO-HAYYHOTO PO MIIS: YUeOHUK IS CTY. YUPESXKACHUHN cpe. pod.
obpasoBanus. — M.,2022



A woN

HNHutepreT-pecypcebl

www.hemi.wallst.ru ( O6pa3oBaTeNIbHBIN CAWT I IIKOJIBHUKOB « XHMHS)

www.alhimikov.net( O6pa3oBaTenbHbIN CAUT /IS IKOJIBHUKOB)

www.chem.msu.su (DaekTpoHHas OMOIHOTEKA IO XMMUM )

Www.enauki.ru (MHTepHeT-u3ganue s yunrtenen «EcTecTBeHHbIE HAYKN).

4. KoHTpOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHHUS Y4eOHOI0 MpeaMeTa

KOHTpOJ'IB " OIICHKA PC3YyJIbTATOB O6y‘ICHI/ISI OCYIHICCTBIIACTCA MPCIIOAAaBATCIICM

B IMponecce TMPOBCACHHUA MPAKTUYCCKUX 3aHITUN U Ha60paT0pHBIX pa60T,

TCCTUPOBAHUS, 4 TAKIKC BBIITOJIHCHUA O6yanOH_II/IMI/IC$[ HHAUBUAYAJIIBHBIX 3aﬂaHHﬁ,

IMPOCKTOB, HCCHGHOB&HHﬁ. PCBYJ'IBTaTBI 06y‘{€HI/IH OoNpCaACIIArOT, YTO O6yan-OIIII/I€C$I

HOJDKHBI 3HATHh, IIOHHMMATh W JACMOHCTPHPOBATHL 110 3aBCPIICHHHN HN3YUYCHHA

JUCHUITITUHBI.

I[J'IH (1)OpMI/IpOBaHI/IH, KOHTPOJII U OHCHKH PE3YJIbTATOB OCBOCHUA qu6HOﬁ

AUCHUIIIIMHBI UCITOJIB3YETCA CUCTEMA OIICHOYHBIX MepOHpI/IHTI/If/i, MMpCaAcCTaBIATOIIAA

co00Ol KOMIUIEKC Y4EeOHBIX MEpPOIPHUSATUN, COTJIACOBAHHBIX C pPE3yJIbTaTaMH
o0ydenus u chopmynmupoBadHbix ¢ yaueroM ®I'OC COO (npeaMeTHbIe Pe3yIbTaThl
no auctuiuinae) u @I'OC CIIO.

Mopnyas / Paznen /

XUMHYECKUX
AIIEMEHTOB U
pupoa
XUMHYECKOH CBS3U

dbopMyIbl cCOeAMHEHUN B
COOTBETCTBUU CO
CTETICHbIO OKUCIICHUS
XUMHYECKUX DJIEMEHTOB,
MCXO/JIs1 U3 BAJIEHTHOCTH U
3IEKTPOOTPULATETBHOCTH

XUMHYECKHX JIEMEHTOB U
PHUPOJIa XUMHYCCKOMN CBA3M.
2. 3amayy Ha COCTABJIEHHE
XUMHAYECKUX POPMYIT
JIByXaTOMHBIX COCTUHCHUI
(okcuaoB, cyabhuIoB,
TUAPUIOB U T.IL.).

Ne Pe3yabTar 00yyeHus OueHo4YHbIe MEePONIPUATHS OK
Tema
| |OcHoBHOIT MOTYIb
1 ®opmyIHpPOBATH
Paznen 1. OcHOBBI pMYyJHp
0a30Bble IOHATHUS H
CTPOeHMS BelllecTBa
3aKOHBI XMMHHU
1.1 |Crpoenue aToMOB Cocraiars xumuueckue | 1. Tect «CtpoeHue aToMOB OK 01
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http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/

Mopnyas / Pazned /

Ne PesynbTaT 00yuenus Ounenounsie meponpusitusa | OK
Tema
1.2 |Ilepuoauueckuit XapakTepu3oBaTh [TpakTuko-opuentuposannusie |OK 01
3aKOH M TabIuIa XUMUYECKUE JIEMEHTBI B |TEOPETUYECKUE 3aJaHMs HA OK 02
J.1. Menneneesa COOTBETCTBUH C UX XapaKTEPU3aLHUI0 XUMHYECKUX
MI0JIO)KEHUEM B aneMeHToB: «MeTtammnaeckue /
NEPUOUYECKON CUCTEME |HEMETAJUIMUECKUE CBOICTBA,
XMUMHUYECKUX 3JIEMEHTOB  |JIEKTPOOTPHULATEILHOCTD U
JA.1. Menneneesa CPOJICTBO K 2JIEKTPOHY
XMUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOEHUEM U
MOJIO)KEHUEM B
NIEPUOIUYECKON CHCTEME
XHMHUYECKUX 3jiemeHnToB J[. 1.
MeHeneeBay.
2 |Pa3pen 2. CocraBasaTb ypaBHeHus: |KontpoJsbHas paGora
XHMHYeCKHe U CXeMbl XUMHYECKHX «CTpoeHue BellecTBa U
peaKuuu peaxkuuiu XHMHUYeCKHe peaKuun»
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Mopnyas / Pazned /
Tema

PesynbTaT 00yuenus

OuneHo4YHBbIC MEPONIPUSTHS

OK

2.1

THIBl XUMHYECKUX
peakuui

CocraBiaTh peakuuu
COEJIMHEHUS, pa3JI0KeHus,
oOMeHa, 3aMEIICHNUS,
OKHUCITUTEIHHO-
BOCCTAHOBUTEIIbHBIC
peaKIuy U peakuu
KOMILIEKCOOOpa30BaHUs
(1Ha mpumepe
THJIPOKCOKOMITJIEKCOB
QIIOMHUHUS U IMHKA) C
ydacTHeM
HEOPraHNYECKUX BEIIECTB

1. 3agaun Ha cocTaBiieHUE
YPaBHEHUH PEaKLUN:

— COCMHEHUS, 3aMEIICHUS,
pasnoxeHusi, o0OMeHa u
peaKkuui ¢ yqacTuemM
KOMIIIEKCHBIX COCIMHEHUH (Ha
npuMepe
TUIPOKCOKOMIUIEKCOB
AIIOMHUHUS U IUHKA);

— OKUCTTUTEIBHO-
BOCCTAaHOBUTEIIHHBIX PEAKITUI
C UCIOJIb30BAaHUEM METOa
AJIEKTPOHHOTO OajaHca;

— C y4acTHeM KOMIUIEKCHBIX
coelMHeHuN (Ha mpuMepe
TUIPOKCOKOMIUIEKCOB ITUHKA U
AITIOMUHHUS).

2. 3ajaun Ha pacyet
KOJIMYECTBEHHBIX
XapaKTEePUCTHK MPOIYKTa
peaKIuy COeTMHEHHUS,
MaccOBOU Wi 00bEMHOM TOJIN
BBIXO/Ia MMPOJYKTA PEaKIUU
COEIMHEHUS OT TEOPETUUECKU
BO3MOYHOT'0; 00BEMHBIX
OTHONIICHUH T'a30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BELIECTB U MPOIYKTOB
peakiuu; Macchl (00beM,
KOJIMYECTBO BEILIECTBA)
MIPOJYKTA PEaKIH, €CIIU OHO
U3 BELIECTB JIaHO B BHJIE
pacTBopa C OIpeIeIeHHO M
MAacCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA.

OK 01
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Mopnyas / Pazned /
Tema

PesynbTaT 00yuenus

OuneHo4YHBbIC MEPONIPUSTHS

OK

2.2

DNEeKTPOAUTHYECKAs
JMCCOLIUAIIUS U
HOHHBIN 0OMEH

CocraBisTh ypaBHEHUS
XUMUYECKHUX PEaKIHH
MOHHOTO OOMEHa C
yJacTHeM
HEOPraHMYECKUX BEIIECTB

1. 3agaHust Ha cCOCTaBICHUE
MOJIEKYJISIPHBIX U MOHHBIX
pEeaKuuii C y4acTUEM OKCHJIOB,
KHCIIOT, OCHOBAHUM U COJICH,
WOHHBIX PEaKLUUN FUAPOIN3a
COJIEH, YCTAHOBJICHUE
W3MEHEHUS KUCIOTHOCTH
Cpe[Ibl.

2. JIaboparopnas padota
«Peakuu rusiponmnszay.

OK 01

Paznen 3. Ctpoenue
U CBOiicTBa
HEOpraHu4ecKux
BellecTB

HccaenoBatb cTpoeHue u
CBONCTBA
HEOPraHMYecKuX
BelIeCTB

KonTposbHas paGora
«CBOIiCTBa HEOPTAaHNYECKUX
BelleCTB)

3.1

Knaccudukanms,
HOMEHKJIaTypa u
CTpOEHUE
HEOPraHWUYCCKUX
BEIIECTB

Knaccudumnuposats
HEOpraHU4ecKue
BEIIECTBA B COOTBETCTBHUH
C UX CTPOCHUEM

1. Tect «HomenknaTtypa u
Ha3BaHWE HEOPraHUYECKUX
BEIIIECTB UCXOS U3 UX
XUMUYECKON (HOPMYITBI UITH
COCTaBJICHHE XUMHUYECKOU
bopMyITBI HCXOIS M3 Ha3BaHUS
BEIIIECTBA MO MEXKIYHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIaType».

2. 3ajauu Ha pacyeT MacCOBOM
J10J11 (MacChl) XHMHYECKOTO
aeMeHTa (COCTMHEHHUSI) B
MoJIeKyJie (CMecH).

3. [IpakTuueckue 3agaHus Mo
Kiaccuukanuu,
HOMEHKJIATYpe U XUMUYECKUM
dbopMynamMm HEOPraHUYECKUX
BEILIECTB Pa3JIMYHBIX KJIACCOB.
4. ITpakTryeckue 3a1aHus Ha
OIpe/ieNIeHne XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBHCUMOCTH BUJIA
XUMHYECKOW CBS3H U TUIIA
KPUCTAITMYECKON PEIIETKH.

OK 01

3.2

DU3NKO-XUMHYECKIE
CBOIicTBa
HEOPraHUYECKUX
BEIIIECTB

YcraHnaBauBaTh
3aBUCHUMOCTH (DU3HUKO-
XHUMHYECKUX CBOWCTB
HEOPraHWYECKUX BELIECTB

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

OK 01
OK 02
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Mopnyas / Pazned /

Ne PesynbTaT 00yuenus Ounenounsie meponpusitusa | OK
Tema

OT CTPOEHUSI AaTOMOB U CoJIei.

MOJIEKYJ, @ TAaKXKe TUMa  |2. 3a/laHus Ha COCTaBJICHUE

KPUCTaJUIMYECKOU YPaBHEHUN XUMUYECKUX

pelieTKku peakuuii ¢ yduacTueM MpOoCThIX
U CJIOKHBIX HEOPraHUYECKUX
BELIECTB: OKCH/IOB METAJIJIOB,
HEMETAJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAaHUH 1
aM(pOTEPHBIX THJIPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEePU3YIOLINX UX
CBOMCTBA U CIIOCOOBI
MOJIy4EHUSI.
3. IIpaktuxo-
OpUEHTUPOBAHHBIE
TEOpeTUYeCKHe 3a1aHus Ha
CBOMWCTBA M MOJIYYECHHUE
HEOPraHNYEeCKUX BEIECTB.
4. JTabopatopHas pabota
«CBOMCTBa METAIIOB U
HEMETaJIOBY.

3.3 |[IpouzBoacTBO O6ocHoBwIBaTh 3HaueHue |[Ipaktuko-opuentupoanubsie |OK 01
HEOPraHMYECKUX U IPUMEHEHUE 3a/1aHus 110 COCTABJICHUIO OK 02
BELIECTB. 3HAUEHUE U [HEOPIraHUYECKUX BELECTB |XMMUYECKUX peaKiHii ¢
IIpUMEHEHHE B ObITY |B OBITOBOM U y4acTHEM HEOPraHU4eCcKuX
U Ha IIPOU3BOJICTBE  |IPOU3BOJCTBEHHON BEIIIECTB, UCIIOJIB3YEMBIX JUIS

NeSITeIbHOCTH YeJIOBeKa  (MX MACHTHU(UKALUU U
UX (U3UKO-XUMHUECKUMH |IPOMBIIUIEHHBIX CIIOCOO0B
CBOcTBaMU HOJTy4EHUs.
4 |Pa3nen 4. Ctpoenue [McciaenoBats crpoeHue u|KontpoabsHas padora
U CBOlicTBa cBoiicTBa oprannyeckux |«Crpoenue u cBoicTBa
OpPraHU4YecKux BeleCTB OPraHM4YeCKHUX BeleCcTB)
BelIeCTB

4.1 |Knaccudukanus, Knaccupunuponatsb 1. 3anaHus Ha cocTaBlcHHE OK 01
CTPOEHHE U OpraHMYECKHE BELIECTBA B [HA3BAHUM OPraHUYECKUX
HOMEHKJIAaTypa COOTBETCTBUU C UX COEIMHEHUH 110 TPUBHAJILHOU
OpPraHUYECKUX CTPOEHUEM WJIM MEXIYHapOJHOU
BEIIECTB CUCTEMATUUYECKON

HOMEHKJIATYypeE.

2. 3aga"usa Ha COCTABJIEHUE
MOJIHBIX U COKPAIEHHBIX
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Mopnyas / Pazned /
Tema

PesynbTaT 00yuenus

OuneHo4YHBbIC MEPONIPUSTHS

OK

CTPYKTYPHBIX (popmyIt
OpPraHNYeCKUX BEUIECTB
OT/IEJIbHBIX KJIACCOB.

3. 3ajauu Ha onpezeneHue
npocTenmiel GopmMyIbl
OPraHN4YeCKON MOJIEKYJIBI,
UCXOJsI U3 DJIEMEHTHOIO
coctana (B %).

4.2

CBolicTBa
OpraHUYECKUX
COEIMHEHUI

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

1. 3amanus Ha cocTaBlIEHUE
ypaBHEHUN XUMUYECKUX
peakuuil ¢ yqacTuemM
OpraHUYeCKHUX BEIECTB HA
OCHOBAaHMU UX COCTaBa U
CTPOCHHSL.

2. 3agaHusg Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
peaKunii, WITIOCTPUPYIOLIUX
XHUMHYECKHE CBOMCTBA C
Y4€TOM MEXaHHU3MOB
MPOTEKAHUS JAaHHBIX PEaKIIUi
1 TEHETHYECKOH CBS3H
OPraHUYEeCKUX BEIIECTB
Pa3HBIX KJIACCOB.

3. PacueTtHble 3a1a4H 110
YpaBHEHUSIM pEaKINil C
y4aCTHEM OpraHUYECKUX
BEIIECTB.

4. JTabopatopHas pabota
«[Tonydyenue sTuiIeHA U
U3YyYEHHUE €ro CBOMCTBY.

OK 01
OK 02

4.3

Opranunueckue
BEIllECTBA B
KU3HEACITEIIbHOCTU
YeJoBeKa.
[IpousBoacTBo U
MIPUMEHEHHE
OpraHUYEeCKUX
BEILIECTB B
MPOMBILIJIEHHOCTH

OO00CHOBEBIBATH 3HAUEHHE
U IIpUMEHEHHUE
OpPraHMYECKUX BCILECTB B
OBITOBOH U
MIPOU3BOICTBEHHON
eITEILHOCTH YeJIoBEKA
uX (PU3UKO-XUMUYIECKIMU
CBOMCTBAMU

[TpakTHKO-OPUEHTUPOBAHHBIE
3a/1aHus 110 COCTABIIEHHIO
XUMHYECKHUX PEaKIHH ¢
y4acTUEM OpPTaHHYECKUX
BEIIECTB, UCIIOIb3YEMBIX IS
UX UICHTU(PHUKAIIUHN B OBITY U
MPOMBIIIJICHHOCTH.

OK 01
OK 02
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Mopnyas / Pazned /

Ne PesynbTaT 00yuenus Ounenounsie meponpusitusa | OK
Tema

5 |Pa3gen S. HccaenoBarb KonTposbHnas padora
Kuneruueckue u paBHOBecHeE U CKOPOCTh |«CKOpPOCTH XUMHUYECKOMH
TEPMOIMHAMUYECKH | XUMHUYECKUX PeaKINi  |peaKkuuy U XMuMU4YecKoe
€ 3aKOHOMEpPHOCTH paBHOBecCHE»
NPOTEeKAHUA
XHMHUYECKHX
peakuuii

5.1 [Kunernueckue UccnenoBats BusiHUE 1. JJaboparopnast pabora na  |OK 01
3aKOHOMEPHOCTH KOHIEHTPALUU BBIOOD: OK 02
MPOTEKAHUS pearupyromux BeniecTB u |— «OmnpeneneHne 3aBUCUMOCTH
XUMUYECKUX TEMIIEpaTyphbl Ha CKOPOCTb |CKOPOCTH PEAKIIUH OT
peakimit XUMUYECKUX PEaAKIUi KOHIICHTPAIIMU Pearupyrommnx

BELIECTBY;

— «Onpenenenre 3aBUCUMOCTH
CKOPOCTH pEaKIMH OT
TEMITEPaTYPhI».

2. IIpakTuko-
OPHUEHTHPOBAHHBIC
TEOpeTUYecKHe 3aJaHus Ha
aHaiau3 (paxTopoOB, BIUSIONINX
Ha U3MEHEHHUE CKOPOCTHU
XUMHYECKOW PEaKIUH.

5.2 |Tepmonunamuueckue|ccnenoBats BausHIE 1. 3amaun Ha pacueTsl OK 01
3aKOHOMEPHOCTH W3MEHEHUS KOHIICHTPAIIUH | TeTIIOBBIX 3 (HEKTOB OK 02
MPOTEKAHUS BEIIECTB, PEAKIIUU CPEbl |XUMUYECKUX PEaKuil U
XUMHYECKUX U TeMIepaTypbl Ha OTpe/iesieHUe TUIIAa PeaKIuu
peaxuii. CMEIIIeHUE XUMHUYECKOro |(1o TerioBoMmy 3 exTy: 3K30-
PaBHoBecue paBHOBECHS U DHJIOTEPMUYECKHE).

XUMHYECKUX 2. IIpakTuko-
peakuuit OpUEHTUPOBAHHBIC 3a/IaHUS HA

npuMeHeHue npuHnumna Jle
laTenbe U1 HAX0XKICHUS
HalpaBJICHUs CMELCHUS
pPaBHOBECHS] XUMHUYECKON
peakuuu ¥ aHainu3 (pakTopos,
BIIMSIIOIUX HA CMEIIEHUE
XMUMHUYECKOTO PAaBHOBECHS.
3. JJaboparopHas pabota
«M3y4yeHue BIUSAHUA
pa3InYHbIX (PAaKTOPOB HA
CMellleHHE XUMUYECKOTO
paBHOBECHSI.
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Mopnyas / Pazned /

Ne PesynbTaT 00yuenus Ounenounsie meponpusitusa | OK
Tema
6 |Pa3gexn 6. HccaenoBarb KonTposbnas padora no
JucnepcHbie AUCIepCHbIe cucTeMbl  |Teme «/lucnepcHbie
CHCTEeMBI CHCTEeMBbD»
6.1 |IucniepcHbie Paznuuarh uCTUHHBIE 1. 3agaun Ha npurotosienue [OK 01
CUCTEMBI U (PaKTOPBI |PACTBOPHI, KOJUIOMIHBIE | PacTBOPOB. OK 02
HX YCTOMYMBOCTH pacTBOPLL U 2. IIpakTuko-
rpyooaucrepcHbie OPUEHTUPOBAHHBIE paCUETHBIE
CUCTEMBI Ha OCHOBE 3a/laHus Ha IMCIIEPCHbIE
XMUMHUYECKOTO CUCTEMBI, UCIOJIb3yEMBIE B
JKCIIEPUMEHTA OBITOBOM U TPOU3BOJICTBEHHOMN
JeSITEIbHOCTH YEJIOBEKA.
6.2 |HUccnemoBanue HccnenoBath Gpusmko- JlabopatopHnas pabora (Ha OK 01
CBOWCTB JIUCIIEPCHBIX [ XUMUYECKUE CBOMCTBA BBIOOD):
CUCTEM Pa3IUYHbBIX BUJIOB — IIpurotoBneHune pacTBOPOB;
JIMCTIEPCHBIX CUCTEM — WccnenoBanue TucnepcHbIX
CHUCTEM.
7 |Pazgen 7. HccnenoBarth cBoiicTBa
KauyecTBeHHbIE OPraHMYecKuX U
peakuuu HEOPraHMYecKuXx
00HapYKeHUust BellecTB ¢
OPraHMYeCcKHuX U HCNOJIb30BAHHEM
HEOPraHMYecKuX Ka4eCTBeHHbIX peaKuui
BelllecTB
7.1 |{OGHapyxeHue HccnenoBarh 1. JJaboparopnas pa6ora (Ha |[OK 01
HEOPraHU4ecKux Ka4eCTBEHHbIE PEaKUU  |BBIOOD):
KaTHOHOB M @aHUOHOB |HEOPraHUYECKUX BELIECTB |— AHAINTHYECKUE PEaKIH
kaTtuoHoB [-VI rpynm;
— AHanuTH4ecKue peakuu
AQHHOHOB.
2. [IpakTuyeckue 3aaHus Ha
COCTaBJICHUE YpAaBHEHHH
peakuuit oOOHapy)eHUs
kaTtuoHOB [-VI rpynn u
AQHUOHOB, B T.Y. B
MOJIEKYJIIPHON U HOHHOU
dopmax.
7.2 |O6HapyxeHue Hccnenosate 1. JTaboparophas pabota (Ha |OK 01
OpraHU4ecKuX KaueCTBEHHBIE PEeakui  |BBIOOD):
BEILECTB OTACIIBHBIX |OPraHUYEeCKUX — KauecTBeHHbIe peakuy Ha

KJ1aCCOB C
HUCIIOJIb30BAHHEM
Ka4C€CTBCHHBIX

COCIUHEHUN OTACIbHBIX
KJIaCCOB

OTACIIBHBIC KJIaCChI
OpPraHN4YCCKUX BCIICCTB,
— KadecTBeHHEBIN aHaIn3

40




Mopnyas / Pazned /

Ne PesynbTaT 00yuenus Ounenounsie meponpusitusa | OK
Tema
peakuuit OPraHUYEeCKUX COCIMHEHUM 110
(G YHKIIMOHATBHBIM TPYIITIaM.
2. IlpakTdeckue 3a1aHnus Ha
COCTaBJICHUE KaYECTBEHHBIX
peakuuii oOHapyKEeHUS
OPraHUYECKUX COCTUHECHU M.
Il |IIpuxaaaHoii Moayab
8 |Pa3men 8. OuenuBath nocjaeacTeus |3ammra Keiica (¢ yuerom
Xumusi B ObITY U OBITOBOII U Oynyurei
NPOM3BOJACTBEHHOI |MPOM3BOACTBEHHOIM npogeccuoHaIbLHOM
AesiTeIbHOCTH JesiTeJIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH (pesibaiepa
YyeJIOBEKAa ¢ MO3UIUIA CTOMATOJIOTHYECKOr0
IKO0JIOTMYEeCKOMH
0e3omacHocTH
Xumus B ObITY U OnuenuBath nocnencteus | Keiic (c yaerom Oymymieit OK 01
MPOU3BOJICTBEHHON |OBITOBOM U npoeCCuOHATBHOU OK 02
JIeITEIbHOCTH MPOU3BOJACTBEHHOMN JIESITETHHOCTH) OK 04
qeJI0BEKa NEeITEIbHOCTH YelloBeKa ¢ |Bo3MOKHBIE TEMBI KEHCOB: OK 07
no3umy dxonornueckor |1. IlorerieHne knumara u IIK 1.1
0€e30I1aCHOCTH BBICBOOOYKIEHHE I'a30BBIX
TUAPATOB CO JHA OKEaHA.
2. byayiue matepuansl 1ist
aBHMa-, MaIIUHO- U
pruOOPOCTPOCHHUSL.
3. HoBble Matepuaisl 1ist
COJIHEYHBIX OaTapeit.
4. JlekapcTBa Ha OCHOBE
PacCTUTENbHBIX IPENApaATOB.
9.1 (Pa3nmen 9.1. HNuTepnperupoBath 3amuTa yyeOHo-

HccaenoBanue u
XUMHYECKHIi
aHAJN3 00HLEKTOB
ouocdepbl

XHMHYeCKHe MPOoIecchl U
siBJieHus B Ouocepe

HCCJIeI0BATEIbCKOI0
MPoeKTa (¢ y4eToM Oyaymiei
npodeccuoHAIbLHOM
JIeATEJbHOCTH (pesibaiiepa
CTOMATOJIOTHYECKOI0)
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Mopnyas / Pazned /

Ne PesynbTaT 00yuenus Ounenounsie meponpusitusa | OK
Tema
9.1.1|OcHoBbl Beimonasate nonueni nukn | 1. Jlaboparopuas padota OK 01
naboparopHOit AKCIEPUMEHTAIBHOTO «OCHOBHI J1abOpaToOpHOI lIK 1.1,
MIPAKTUKHU B UCCIJICIOBAHUS C MIPAKTHKN.
PO eCCHOHANBHBIX |COOIOICHUEM ITPABUI 2. TumnoBBIE pacyeTHI IO
nabopaTopusax 06e301acHOTO OOpaIeHus C|TeMAaTUKE IKCIIEPUMEHTA.
BEILIECTBAMU U 3. 3agauu Ha BHIYUCIICHUE
1a00paTOPHBIM CPEIHEr0 3HaYCHUS
000pynoBaHuEM OKCIIEPUMEHTATBHBIX JTAHHBIX,
MOTPEITHOCTH.
4. Ilpencrapienue
pe3yIbTaTOB IKCIIEPUMEHTA B
pasznuuHoit hopme (Tabnuiia,
rpaduk, OT4eT, JOKIa,
MIPE3CHTAIINS).
9.1.2 | Xumnuecknii ananms |MccnenoBars xummdeckuii | 1. Tect «CoiictBa u coctaB  |OK 01
po0 BOJIbI COCTaB TIPO0 BOIBI BOJIBI. OK 02
2. 3amanne « XUMHYECKUI OK 07
COCTaB BOJbI, THUIT BOJBLI U IIK 1.1

CrocoObI ee MpUMEHEHHS (C
HCII0JIb30BaHUEM
HOPMAaTUBHBIX JIOKYMEHTOB).
3. IIpakTuxo-
OPUEHTUPOBAHHBIE
TEOpeTUYeCcKHe 3aJaHus Ha
COCTaB BOJIbI U CIIOCOOBI
BBIPAYKEHUS KOHIICHTPAIUi 1
nepecyeT KOHIEHTpaIuii (¢
HCI0JIb30BaHUEM
HOPMAaTUBHBIX JTOKYMEHTOB).
4. JTaboparopHas paboTa Ha
BBIOOD:

— OuncTKa BOJIbI OT
3arpsiI3HCHUM;

— Omnpenenenue pH Boabl u ee
KHUCIIOTHOCTH;

— Onpezenenne )XeCTKOCTH
BOJIbI U CTIOCOOBI €€
yCTpaHEeHHs.
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Mopnyas / Pazned /
Tema

PesynbTaT 00yuenus

OuneHo4YHBbIC MEPONIPUSTHS

OK

9.13

XUMHUYECKUN
KOHTPOJIb KAYECTBA
MPOJIYKTOB MUTAHUSA

HccnenoBarth XUMHUYECKUI
COCTaB IPOYKTOB
IIMTAaHUA

1. Tect «Oprannueckue u
HEOpraHU4YEeCKUe BELIECTBa,
BXOJIIIIE B COCTaB MPOJYKTOB
UTAHUSD).

2. IIpakTuko-
OpUEHTHPOBAaHHBIC 33/1aHUS TI0
KYJIMHApHOW TEMAaTHKe.

3. JlJabopartopHas pabota (Ha
BBIOOD):

— OOHapyXeHue HUTPATOB B
NPOAYKTaX MUTAHUS;

— MccnenoBanue npoayKToB
NUTAHUS Ha HATHYHE
yIeBOI0B (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HaJINuue
YIIeBOI0B (Kpaxmall, TII0K03a,
caxaposa).

OK 01
OK 02
OK 07
IIK 1.1

914

XUMHAYECKAN aHaIN3
P00 MOYBHI

HccnenoBats XUuMHUeCKUN
COCTaB TIPOO MOYBHI

1. Tect no Teme «XUMHUYECKHI
COCTaB HEOPTaHUYECKHUX U
OpPraHUYECKUX YIOOpEHUI».
2. 3aganue «B3auMoCBA3L
COCTaBa MOYBbI, THUII TOYBHI U
ee Ha3HAUYCHU».

3. JlJaboparopHas pabora (Ha
BBIOOD):

— OGHapyxeHue
HEOPraHUYECKUX IpuMeceil B
po0ax MoYBHI;

— Onpenenenne pH BogHOM
BBITSKKU TIOYBBI, €€
KHUCJIOTHOCTH U HIEIOYHOCTH.

OK 01
OK 02
OK 07
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Mopnyas / Pazned /
Tema

PesynbTaT 00yuenus

OuneHo4YHBbIC MEPONIPUSTHS

OK

9.15

HccnenoBanue
00BEKTOB OHOChEpHI

HccnenoBaTh XUMHUYECKHUI
cocTaB 0OBEKTOB
Oouocdepsl Ha mpuMepe
HpOI[}/'KTOB IIUTaHUsA, BOJbI
M I1IOYBbI

Y4eOHOo-1CcClIe10BATCILCKUM
IPOEKT B 00J1acTh
HCCIen0BaHus 00BEKTOB
o6uocdepsl.

Bo3MoxHBIE TEMBI TPOEKTOB:
1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
PEKOMEH/IAIHH TI0 €€
HCIIOJIL30BAHUIO.

2. UccnenoBanue
pa3pyLIamnIero AeMCTBUS
IIPUPOIHOM BOJBI HA
CTPOUTEINIbHBIE MaTEPHAIIHI.
3. CocraBieHue MpOeKTa
[IBETHHKA/0TOpO/1a/caia B
3aBHCHMOCTH OT COCTaBa
MIPOAHATM3UPOBAHHBIX TIOYB.
4. CocTaBiecHHUE
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEJeNI0) B 3aBUCUMOCTH
OT COJIEP)KaHMS XUMHYECKIX
MaKpO ¥ MUKPOAJIEMEHTOB B
MPOJIYKTax MUTAHUS.

5. UccnenoBanue KauecTBa
IIATHEBOM BOEL.

6. UccnenoBanue mpod
BOJIOTIPOBOHOM BOJIbI HA
MpeaAMET yCTpaHEHUS
JKECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH
BOJBI B
CeJIbCKOXO3IHCTBEHHOM
JEITEIbHOCTH.

OK 01
OK 02
OK 04
OK 07
IIK 1.1

9.2

Pa3znen 9.2.
HccnenoBanue u
XHUMHYECKHI
aHaJIN3 00bHEKTOB
TexXHoc(pepsbl

HNuTepnpernpoBarb
XMMHYeCcKHe nmpouecchl 1
siBJICHUSI B TexHOC(pepe

Y4eOHo-uccjIen0BaTeIbCKUI
NPOEKT (C y4eToM Oyayuieit
npogeccnoHaNbHOI
AeAATeJbHOCTH (henbamepa
CTOMATOJIOTHYECKOI0)
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Mopnyas / Pazned /

Ne PesynbTaT 00yuenus Ounenounsie meponpusitusa | OK
Tema

9.2.1|OcHoBbI Beimonasate nonueni nukn | 1. Jlaboparopuas padota OK 01
naboparopHOit AKCIEPUMEHTAIBHOTO «OCHOBHI J1abOpaToOpHOI I1IK 1.1
MPaKTUKHU B MCCJIeI0BaHUS C MIPaKTUKN.

PO eCCHOHANBHBIX |COOIOICHUEM ITPABUI 2. TunoBbie pacyeTsl MO
nabopaTopusax 06e301acHOTO OOpaIeHus C|TeMAaTUKE IKCIIEPUMEHTA.
BEILIECTBAMU U 3. 3agauu Ha BHIYUCIICHUE
1a60paTOPHBIM CPEIHEr0 3HaYCHUS
000pynoBaHuEM AKCIIEPUMEHTAIbHBIX TAHHBIX,
MOTPEITHOCTH.
4. Ilpencrapienue
pe3yIbTaTOB IKCIIEPUMEHTA B
pasznuuHoit hopme (Tabnuiia,
rpaduk, OT4eT, JOKIa,
MIPE3CHTAIINS).

9.2.2 | Xumuueckwnii ananu3 |MccienoBath Xumudeckwii | 1. 3aiaun Ha onpesiesieHue OK 01
Mpo0O TEXHUYECKON  |cOoCTaB MPOO TEXHUYECKOH |METAIIOB, HEOPTaHUIECKUX OK 02
BOJEI BOJEI QHHOHOB M OPTraHUYECKUX OK 07

BENIEeCTB B TexHudeckou Bone |[IK 1.1

pa3HOro Ha3HAYEHUS.
2. IlpakTuko-
OPUEHTUPOBAHHBIE
TEOpeTUYecKHe 3aJaHus Ha
COCTaB BOJBI U CIIOCOOBI
BBIPAYKEHUS KOHIIEHTPAIUi 1
nepecyeT KOHIEHTpaIuii (¢
HCII0JIb30BaHUEM
HOPMAaTUBHBIX JIOKYMEHTOB).
3. 3amanue «XUMHUYECKUI
COCTaB TEXHUYECKOI BOJIBI,
THUII BOJIbI M CIIOCOOBI €€
IpUMEHEHUsD (C
HCI0JIb30BaHUEM
HOPMAaTUBHBIX JOKYMEHTOB).
4. JTaboparopHas paboTa (Ha
BBIOOD):

— Onpenenenne XJ0pua0B
METOJIOM TUTPOBAHHUS B
TEXHHUUYECKOM BOJIE;

— Onpezenenne )XeCTKOCTH
TEXHUYECKOH BOJIBI METOJIOM
TUTPOBAHUSL.
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Mopnyas / Pazned /
Tema

PesynbTaT 00yuenus

OuneHo4YHBbIC MEPONIPUSTHS

OK

9.2.3

XUMHUYECKUN
KOHTPOJIb KAYECTBA
BO3/yXa

Hccnenosats conepxanue
YIJIEKHUCIIOTO T'a3a B
BO3/yXe

1. Tect o Teme «XUMHYECKUI
cocTaB aTMOC(EPHOTo BO3ayXa
1 BO3/IyXa pabouei 30HbI».

2. IIpakTuko-
OPHUCHTUPOBAHHBIC 33JIaHUS HA
XUMHYECKU aHAJIU3 COCTaBa
BO3/yXa.

3. JJabopaTtopHas pabota
«Ornpenenenue coaepkaHus
YTIJIEKHUCIIOTO Ta3a B BO3/AyXe
MOMETIEHUS IKCTIPEecc-
METOJIOM.

OK 01
OK 02
OK 07
IIK 1.1

9.24

XUMUYECKUN aHAIIN3
po0 MaTepuanoB
CTPOUTETBHO-
pecTaBpalMOHHOM
JEATEIIBHOCTH U
M3aHa

HccnenoBaTts poObI
MaTepHaIoB CTPOUTEIHHO-
pecTaBpalOHHOU
NeATEIILFHOCTH U IU3aiHa

1. TIpakTuko-
OPHUEHTUPOBAHHBIC 3aJITAHUS TI0
XUMUYECKOMY aHAJIM3Y MPoO
MaTEPHUAJIOB CTPOHUTEIHHO-
pecTaBpaliOHHOU
NeITeIbHOCTH U JU3aiHa.

2. JIaboparopnas padoTa (Ha
BBIOOD):

— M3roToBienue Kpacok
(mo160p MUTMEHTORB U
CBSI3BIBAIOIIIHNX BEIIECTB);

— UccnenoBanue cCBONUCTB
BSDKYIIUX BEIIECTB Ha
npuMepe THUIIca.

OK 01
OK 02
OK 07
IIK 1.1

9.25

Uccnenosanue
00BEKTOB
TEXHOC(EPbI

HccaenoBaTs XUMHUYECKUN
cocTtaB 0OBEKTOB
TeXHOCQEPHI HA TPUMEPE
TEXHHYECKOH BOIBI U
MaTepHuaioB CTPOUTEIHHO-
pecTaBparioOHHOM
IEeITEIbHOCTH U Au3aiHa

Y4eOHOo-uccinen0BaTebCKIil
MIPOEKT B 00J1aCTH
UCCIIEIOBaHUS 0OBbEKTOB
TEXHOCHEPHI.

Bo3moxHbIe TEMBI TPOEKTOB:
1. KonTposb kauecTBa
TEXHUYECKOM BOJIBI pa3HBIX
BUJIOB B COOTBETCTBHH C
meroaukamu 1o 'OCT.

2. Co3nanue AeKOpaTUBHOM
HITYKaTypKH.

3. [IurMeHThI B U3AETUAX U3
CTEKJIA.

4. Uccnenosanue
pa3pyLIAOIIETO IEUCTBUSA
BOJIbl HA CTPOUTETHHBIE
MaTepUabl.

OK 01
OK 02
OK 04
OK 07
IIK 1.1
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Mopnyas / Pazned /
Tema

PesynbTaT 00yuenus

OuneHo4YHBbIC MEPONIPUSTHS

OK

5. OueHka cocTOsIHUS BO3/AyXa
paboueit 30HbI ClIeUATNCTa
(TexHoJora, CTpOUTENS U T.I1.,
C yuyeToM 00JacTu
npo¢eCcCuOHAIBHOM
JIeSITeIbHOCTH) B
COOTBETCTBUH C

HOPMAaTUBHBIMU JOKYMCHTaMU.
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