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PabGouas mporpamma 0611e00pa3oBaTeIbHON NUCIUIUIMHBI pa3padoTaHa Ha
ocHoBannn Ilpukasa MuHuncrepcrBa npocsemienus Poccuiickon ®enepannu
ot 18 mas 2023 roma Ne 371 «O6 yTBepxxnenuu ¢eaepaibHOi 00pa30BaTEIbHOM
IporpaMMbl  CpelHero o0miero oOpa3oBaHHs», TMPUMEPHONH  MPOTPAMMBI
o011e00pa3oBaTeIbHON JAUCHUIUINHBI, YTBEpKICHHOW Ha 3acenanuu CoBeTa Mo
OLICHKE  COJep>KaHMd M  KadecTBa  NPUMEPHBIX  pabodyuMx  MIporpamMm
o011e00pa3oBaTeIbHOTO UM COIMAIbHO-TYMAHUTAPHOTO  IMKJIOB  CPEIHETrO
npodeccuonanbHoro oopazosanus. [Iporoxon Ne 20 ot 15 aBrycra 2024 rona.
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1. O0mas xapakrepucTuKa padoueii nporpaMmsbl 0011€00pa3oBaTeJIbHOM
AUCUMILTHHBI « XMMUD)

1.1. MecTo0 IMCHMIUIMHBI B CTPYKType OCHOBHOWH mpodecCHOHAIbHOM
00pa3oBaTe/IbHOI MPOTrPAMMBI

O61eoOpa3oBaTenbHas TUCIUIUINHA «XUMUSD H3y4aeTcsl Ha YIITyOJIEHHOM
ypoBHE B  00mIe00pa3oBaTEIbHOM  IIMKIE Y4eOHOro TIUJIaHa  OCHOBHOM
npoecCHOHANBHOM ~ 00pa30BaTENIbHOM  MpOrpamMMbl  YKPYIHEHHOW — I'PYIIIbI
cnermanbHocTel/mpodeccuii 19.00.00 nmpombllIeHHast  JKOJIOTHUSL  H
OMOTEXHOJIOTHUA

[To ykpynHeHHOW rpymnne creuralibHOCTeH/podeccuii peKoMEeHTyeTCs
u3yyaTh 00I€00pa30BaTENbHYI0 JUCHUIUIMHY «XUMHUS» B o0beme 144
qaca.

[IpodeccnonanbHO-OPUEHTUPOBAHHOE  COACpPXKAHHE  pealn3yercs B
npukiagHoM Moayne (pasgen 9 «MccnmenoBaHue W XMMUYECKUM aHamu3
00BbEeKTOB OHOChEPHI»).

OO6mieoOpazoBaTenbHas AUCIUIUIMHA «XUMHSD» SIBISETCS  0053aTEIbHOU
4acTbl0  001e00pa30BaTeNbHOTO IUMKJIAa 00pa3oBaTeNbHOM MpOrpamMMbl B
cootBerctBu ¢ DPI'OC CIIO mo npogeccuu/cneyuanrvnocmes 19.02.12
Texnonozua npoOykmoe RUMAHUA U3 HCUBOMHOZ20 CHIPbA.

TpynoeMKOCTh AUCIUIUIMHBI «XUMUS» Ha YIITyOJIC€HHOM YPOBHE COCTaBIISET
144 yaca, u3 kotopeix 89 waca — Ga3oBblii MOaynb (6 pasmenoB) u 55 yacoB —
MPUKIAAHOW MOAyNb (3 pasmena), BKIIOYAIOIMIWNA MPAKTHKO-OPUEHTUPOBAHHOE
COJEp)KaHUe, YCHIIMBAWIIee NPOPUIBHYIO COCTaBISIONYI0 10 KOHKPETHOM
npodeccuu WM CHEIUAIBbHOCTH. B coctaB m 06a30BOr0 W TPAKTHKO-
OPUEHTHPOBAHOTO MOJAYJSI BKJIIOUYEHBI Yachl, OTBOJMMBIC HAa MPOMEXKYTOUHYIO U
UTOTOBYIO MPOBEPKY 3HAHUH, MPBOAUMEIE B OpME IK3aMeHa.

[IpuknanHon moxyie BKIIO4aeT Tpu paszena. Pazmen 7. «KadecTBeHHbIE
peakiuu OOHApyXEHUsI HEOPraHMYECKUX U OpraHMYEecKUx BemiecTB». Paznen 8
«Xumus B ObITY M MPOU3BOACTBEHHOMN JEATEIbHOCTH YEIOBEKa» peaTnu3yeTcs s

BCeX Mpodeccuit/crenuanbHOCTe Ha Marepuane KeWcoB, CBS3aHHBIX C



DKOJIOTUYECKOM O€30IacCHOCTBIO Y OLIEHKOW IIOCJIEACTBUNM  OBITOBOM U
MPOU3BOJICTBEHHOM AESATENBHOCTH, MO OTpacisiM Oynymied mpodeccruoHambHOM
NEATETLHOCTH 00YUYaIOIIUXCSI.

Tematuka paszaena 9 Bapbupyercs 1o o0bekTy Oyayuieil mpogeccuoHalbHON
NEATETLHOCTH CTYIASHTOB — Omocdepa (KMBBIE OpPraHM3MBI) WU TexHOchepa
(TEXHOJIOTUYECKUE OOBEKTHI):

— JUIsl YKPYIHEHHBIX TPy crienunanbHocTed / mpodeccuii 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00 pexomeHgyeTCA
teMatuka «MccnenoBanue 1 XUMAYECKUIM aHalu3 00bEKTOB Ouochepby;

— JUI YKPYIHEHHBIX TPy cnenuanbHoctel / mpodeccuit 18.00.00, 20.00.00,
21.00.00, 22.00.00, 29.00.00, 54.00.00 pekomennyercs tematuka «lccnemoBanue
U XUMHUYECKUH aHaIN3 00BEKTOB TEXHOCHEPHD.

[lepuon oOydeHus U pacrpeeseHue 1Mo ceMecTpaM OnpeeseT
oOpazoBaTebHas OpraHu3alus CaMOCTOSATENBbHO, C YU€TOM JIOTHUKU
dbopMHUpOBaHUS MPEMETHBIX PE3YJIHTATOB, OOIINX U MPOHECCUOHATHHBIX
KOMIETEHIIUM, MEKIPEIMETHBIX CBSI3€U C IPYTUMU JUCITUTIITHHAMHU
00111e00pa3oBaTeIbHOrO M 001IeTPOdheCCHOHAIBHOTO ITUKIIOB YU4EOHOTO TIIaHa.
1.2. Hesaun v mui1aHUpPyeMble pPe3yJibTaThl 0CBOCHM S AUCIUIIIUHBI
1.2.1. leau 1 3aga4y JTUCHUATIIIMHBI

®opMUpPOBAHUE Y CTYJCHTOB XUMHYECKOM COCTAaBJISIIOIIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa KaK OCHOBBI MPHUHSTHS pEIIEHUNA B >KU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOTO TTOBEJICHUS B IPUPOIHOM Cpejie.

3amauyu TUCUMILIUHBI:

1) chopMupoBarh NMOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMUUYECKHUX
ITPOLIECCOB U SIBJICHUM B OKPYKAIOWIEN CpeJie, LIETOCTHOM HAYYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS MPOBOJIUTH pPacCUeThl MO XUMHUYECKUM (QopMmysiaM H
YpPaBHEHUSIM XMUMHUYECKHX PEaKlWil, IUIAHUPOBATh U HUHTEPIPETUPOBATH

PE3YyIbTAaThl XUMHUYCCKUX OKCIICPUMCECHTOB,



3) copMupoBaTh HABBIKM NPOBEIECHUS XUMHUYECKHX 3KCIHEPUMEHTAIbHbBIX
UCCJIEIOBAaHUM ¢ COOI0O/IEHNEM MpaBuIl 0€30MMaCHOTO OOpaIlleHUsI C BEIIECTBAMU U
71a00paTOPHBIM 000PYAOBAHUEM;

4) pa3BuUTh YMEHHS  AaHAJIU3UPOBATH, OIICHUBATb, IMPOBEPATH HA
JIOCTOBEPHOCTH M 0000111aTh HHGOPMAIIUIO XUMHUECKOTO XapaKTepa U3 pa3IndHbIX
HMCTOYHUKOB;

5) cdopmupoBaTh  yMEHUSI ~ IPOTHO3UPOBATH  IOCJIEACTBUS  CBOEH
JEATCIBHOCTH M XUMHUYECKUX MPUPOJHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
IIPOLIECCOB;

6) chopMupOBaTh MOHUMAHUE 3HAUUMOCTHU JOCTHXKEHUN XUMHUYECKON HAyKH
Y TEXHOJIOTUH ISl pa3BUTHS COIMAILHON U MTPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOCHHS 00meo0pa3oBaTeIbHOM
aucuIIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

[IpeameTHble  pe3ysbTaTbl  OCBOEHUS OCHOBHOW  0Opa3oBaTeIbHOU
IporpaMMbl JJisi Y4eOHBIX NPEAMETOB HaA y2ayO/eHHOM YpoeHe OPUEHTHUPOBAHBI
MPEUMYILIECTBEHHO Ha MOATOTOBKY K MOCJIEAYIOIEMY MNpOPecCHOHATbHOMY
0o0pa30BaHUIO, Pa3BUTHE WHJIMBHUIYATbHBIX CIIOCOOHOCTEH OOyYarouuxcsi myTeM
0oJiee r1IyOOKOro, 4eM 3TO MpeycMaTpuBaeTcs 0a30BbIM KypCOM, OCBOCHHUSI OCHOB
HayK, CHUCTEMAaTUYECKUX 3HAHUM M CHOCOOOB AECMCTBUM, NPUCYLIUX JTAHHOMY
y4eOHOMY MpPEIMETY.

1) copmMupoBaHHOCTH MpEACTaBICHUI: O MAaTepUAILHOM E€IMHCTBE MHPA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTH SBJICHUN MPUPOABL, O MECT€ W 3HAYCHUU
XUMHH B CHCTEME €CTECTBEHHBIX HAayK M €€ POJM B OOECHEeUeHUH YCTOMYMBOTO
Pa3BUTHS YEJIOBEYECTBA: B PEIICHUH MPOOJIEM 3KOJIOTHYECKOW, SIHEPreTUIECKON 1
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B oOecrieueHun PalMOHAIBHOTO
IPUPOAOIOIb30BaHUs, B (POPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YelioBeKa, a TakKe HSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPENE;

2) BHaJCHUE CHUCTEMOW XHUMHUYECKHUX 3HAHUH, KOTOpas BKIIIOYAET:

OCHOBOITIOJIAararomue IOHATHUA (,ZIOHOJIHI/ITCHBHO K CHCTEME IOHATHI 0a30BOI0



ypOBHH) - U30TOIIbI, OCHOBHOC H B036y}KI[€HHOC COCTOAHHC aTOMaA, m6pmm3aunﬂ

aTOMHBIX opOuTaned, xumuueckas cBsi3b ("7" um "T-cBsA3p", KpaTHBIC CBS3H),
MOJISIpHAsE KOHLIEHTpalMsi, CTPyKTypHas ¢opmyna, uzoMepust (CTpYKTypHas,
reoMerpuyeckas (LHUC-TPAHC-U30MEPHS), TUIBI XUMUYECKUX peakuuid (romMo- u
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOPHI (MCTUHHBIC, TUCTIEPCHBIC
CUCTEMBbl), KPUCTAJUIOTUIIPATHI, CTENEHb JAUCCOIMALNM, DJEKTPOJIU3, KPEKHUHT,
pUGMOPMUHT); TEOPUH M 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUECKUE 3HAHUS,
JeXKalMe B OCHOBE MOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX
SBJICHUM, COBPEMEHHBIE IPEJCTABICHUS O CTPOCHHUM BEIIECTBA HA AaTOMHOM,
MOJIEKYJISIDHOM M HAJIMOJIEKYJIIPHOM YpPOBHSIX; MNPEICTABICHUS O MEXaHH3Max
XUMHUUYECKUX PEaKIHil, TEPMOJAUHAMUYECKUX M KMHETHYECKUX 3aKOHOMEPHOCTSX
UX T[POTEKaHUsA, O XUMHYECKOM pPABHOBECHM, [HUCIEPCHBIX CHUCTEMAX,
(aKTOJOTMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U O€30MacHOM
MCIIOJIb30BaHUN BAXXHEUIIIMX HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON  JCATENBHOCTA  4YEJIOBEKa; OOMMUX  HAyYHBIX  TMPUHIHUIAX
XUMHUYECKOTO TMPOU3BOJACTBA (HAa TMpUMEpPE TMPOU3BOACTBA CEPHOWU KHUCIOTHI,
aMMUaKa, METaHoJa, epepaboTKu HEPTH);

3) chopMHUPOBAHHOCTH YMEHUUN BBIABIATH XapaKTEPHbIE TMPU3HAKU U
B3aMMOCBSI3b M3YUYEHHBIX TMOHSATUM, MPUMEHSATh COOTBETCTBYIOIIUE MOHSITHUS MPHU
OMMCAHWUU CTPOCHHS U CBOMCTB HEOPTaHMYECKUX M OPTraHUYECKUX BEIIECTB M UX
MpEBpAIlEHUM; BBISIBISATH B3aUMOCBSI3b XUMHUUYECKUX 3HAHUU C TOHSITHUSIMH U
MPEACTABICHUSIMU JIPYTUX TPEAMETOB JJisi O0Jiee OCO3HAHHOTO TOHHMAaHUS H
OOBSCHEHUS CYIIHOCTH MAaTEpPHAIBHOTO €IWHCTBA MHpA; HCIOJIb30BaTh
CHUCTEMHBIC XUMUUYECKUE 3HAHUS JJII OOBSICHEHUs] W MPOTHO3UPOBAHUS SIBICHUH,
MMEIOIIUX €CTECTBEHHOHAYUYHYIO MPUPOAY;

4) chopMHUPOBAHHOCTH YMEHHUM HCIIOJIH30BaTh HAMMEHOBAHUSI XUMHYECKUX
COCIMHEHUN MEXIYHAPOJHOTO COK3a TEOPETUYECKOM M MPUKIAAHOM XUMHH H
TPUBHAJIbHBIE HA3BaHMUS BEIECTB, OTHOCSAILIMXCA K H3YUYCHHBIM Kjaccam
OpraHMYeCKUX M HEOPraHMYECKUX COEJAMHEHHH; HCIOJIb30BaTh XHWMHUYECKYIO
CUMBOJIMIKY JIJII COCTaBJICHUS (OPMYJT HEOPTaHUYECKUX BEIIECTB, MOJEKYIISPHBIX

U CTPYKTYPHBIX (pa3BEpHYTHIX, COKpPAIEHHBIX M CKEJIETHBIX) (QopmMys



OpraHWYECKUX BELIECTB; COCTABJIATH YPABHECHHS XHMHUYECKHX pPEaKIUul U
pacKkpbiBaTh UX  CYIIHOCTb:  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHM
MOCPEAICTBOM COCTAaBJICHHUS DJJIEKTPOHHOTO OajaHca S3THUX peakluil; peakuui
MOHHOTO OOMEHAa MYTEeM COCTaBJICHHUS HMX TOJHBIX M COKPAIIEHHBIX HOHHBIX
YpaBHEHUH; peaKIii TUAPOIN3a, PEaKIMii KOMIUIEKCOOOpa3oBaHus (Ha TpUMepe
TUAPOKCOKOMILJIEKCOB IIMHKA W QJIIOMUHUA); TOJATBEPXKAATh XapaKTEpHbIE
XUMUYECKUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMU U
3aMUCSIMUA YPABHEHUN XUMHAYECKUX PEAKIINM;

5) chopmMupoBaHHOCTh YMEHUU KJIACCU(PUIIMPOBATH HEOPTaHUYECKUE U
OpraHMYeCcKHEe BEIIECTBA M XMMHUYECKHE PEaKIMH, CaMOCTOSITEIHHO BBHIOMPATH
OCHOBAHUS M KPUTEPUU JJIS KJIACCUPUKAIIMU U3YyUYaeMbIX XUMHUYECKUX OOBEKTOB;
XapaKTEpPU30BaTh COCTAB M BaXKHEMIIME CBOWCTBA BEUIECTB, NMPUHAICKALIUX K
ONpEJENCHHBIM KJIaccaM W TpyIIlaM COEJUHEHUH (IIPOCThIE BEIECTBA, OKCHIBI,
TUAPOKCHUJIBI, COJIM; YIJIEBOJOPOIbI, MPOCThiE A(QUPBL, COHUPTHI, (EHOIIBI,
aJbJICTUIbI, KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIOKHBIC I(PUPDI, KUPBI, YTICBOJIBI,
aMUHBI, aMHHOKHCIIOTBI, O€JIKH); MPUMEHSITh 3HAHUS O COCTABE M CBOMCTBaX
BEIIECTB  JUIl  DKCIEPUMEHTAIBHOM  IIPOBEPKM  T'MIIOTE3  OTHOCUTEIIBHO
3aKOHOMEPHOCTEH NPOTEKAHHUSI XHMHYECKMX PEAKIUd W MNPOTHO3HPOBAHUS
BO3MOKHOCTEN UX OCYLIECTBIICHHUS;

6) chopMuUpPOBAaHHOCT, YMEHUU MOATBEPKIATh HA KOHKPETHBIX MpUMEpax

XapakTep 3aBUCUMOCTH PEaKIIMOHHONW CIIOCOOHOCTH OPTaHUYECKUX COSAUHEHUN OT

KPAaTHOCTH W TUNa KoBaJeHTHOW cBs3u ("C" m " T-cBA3U"), B3AMMHOIO BIIMSIHUSA
aTOMOB U TPYyHI aTOMOB B MOJIEKYJaX; a TaKKe OT OCOOCHHOCTEH peain3anuu
Pa3IMYHBIX MEXaHU3MOB MIPOTEKAHUS PEaKIUi;

7) chOpMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh AJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30Y>KI€HHOM COCTOSIHUM) M HOHOB XMMHYECKHUX
saneMeHToB 1-4 mepuonoB Ilepmoamyeckoit cucremsl [[. M. MenaeneeBa u ux
BaJICHTHbIE BO3MOXXHOCTH, HUCHONB3ys moHsTus "s", "p", "d-amexkrponHbie"
OpOUTaNIM, SHEPreTUYECKUE YPOBHU; OOBICHATH 3aKOHOMEPHOCTH W3MEHEHMSI

CBOMCTB XUMMYECKUX DJIEMEHTOB U 06p213yeMbIX MU COCI[I/IHGHI/Iﬁ Imo nepuoaamMm

rpynmnam;



8) BialeHWE CUCTEMOW 3HAHMM O METOAAaX HAYYHOTO IMO3HAHUS SIBICHHM
MPUPOJIBI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX MU YMEHHSMHU MPUMEHSTh ITH
3HaHUS TPU HKCIEPUMEHTATLHOM HCCIEIOBAHUM BEHIECTB U ISl OOBACHEHUS
XUMUYECKUX SBJICHUM, UMEIOIINX MECTO B MPUPOAE, MPAKTUUECKON JEATEIbHOCTH
4YeJI0BEKa U B IOBCEIHEBHOM JKH3HH;

9) chopMHPOBAHHOCT, YMEHHH TMPOBOAWTH PACUYEThl MO XHUMHUYCCKUM
dbopMmynaM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BEJIMUMH (Macchl, 00beMa Tra30B, KOJMYECTBA BEILECTBA), XapaKTEPUIYIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
dbopMyIbl BEIECTBa; pacyeThl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €clIM OJHO W3 HCXOJHBIX BEIIECTB JAaHO B BHUAE pacTBOpa C
OTIPEJICTICHHOW MacCOBOM J10JIE PacTBOPEHHOIO BEIECTBA WM JIAHO B M30BITKE
(uMeeT mpUMeEcH); pacdyeThl MAcCOBOM WM OOBEMHOM M0JM, BBIXOAA MPOAYKTA
peaklnu; pacyeTsl TEIIOBOro 3 dexra peakunii, 00bEMHBIX OTHOIIEHUN ra30B;

10) chopmMupoBaHHOCTH YMEHHI MPOTHO3WPOBATh, aAHAIM3UPOBATH U
OLICHMUBATh C IIO3MIMI DKOJOTMYECKOW OE€30mMacHOCTH MOCIEACTBUS OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoi
BEILIECTB; MCIO0JIb30BaTh MOJYUYEHHbIC 3HAHUS /ISl IPUHSTUSL TPAMOTHBIX PEIICHUN
npo0JieM B CUTYyaIUsIX, CBI3aHHbBIX C XUMUEH;

11) chopMHpPOBAaHHOCT, YMEHHMM CaMOCTOSITENIBHO IUIAHUPOBATH U
MPOBOJAUTh XUMUUYECKUH OKCIEPUMEHT (MOJydYeHUE W U3y4YCHUE CBOWCTB
HEOPTaHUYECKUX UM  OPraHMYEeCKUX  BEHIECTB, KAYECTBEHHBIE  pEaKIUu
YIJIEBOJIOPOJIOB PA3JIUYHBIX KJIACCOB U KHUCIOPOJCOAECPKAIIMX OPraHUYECKHUX
BCIIECTB,  pEIICHHE  HKCIEPUMEHTAJbHBIX  3a7a4 10  Paclo3HaBaHUIO
HEOPTaHUYECKUX U OPTaHWYECKUX BEIIECTB) C COOMIOACHUEM MTPaBUil OE30MaCHOTO
oOpallieHusl ¢ BEIIeCTBaMH M J1Ta0OpaTOpHBIM 000pyaoBaHuEM, (HOPMYIHPOBATH
IeId HWCCIeNOBaHMsI, TMPENOCTAaBISITE B  pa3IudyHod (opMe pe3ysbTaThl
AKCIEPUMEHTA, AaHAJIM3UPOBATH U OIIEHUBATH UX JIOCTOBEPHOCTH;

12) chopMupoBaHHOCTh YMEHUI OCYIIECTBIISITH I€J€HANPABICHHbBINA MMOUCK
XUMUYECKON MH(MOPMAITIH B Pa3TUYHBIX UCTOUYHUKAX (Hay4YHAs M yueOHO-HaydHas

JUTEpaTypa, CpeacTBa MaccoBod uH@opMainuu, cetb HWHTEepHET U apyrue),



KPUTUYECKHA aHAIM3WPOBATh XMMUYECKYI0 MH(OpMmaiuio, nepepadaThiBaTh €€ U
UCITI0JIb30BaTh B COOTBETCTBUU C MOCTABIICHHON YueOHOM 3a1aueii;

13) chopmMupoBaHHOCT, yMEHUH OCO3HABaTh OMACHOCTHh BO3ACHCTBUS Ha
JKUBBIE OpraHU3Mbl OIPEACIICHHBIX BEIECTB, IOHUMAas CMBICI TOKa3aTels
NpENebHON JTOMYCTUMOW KOHUEHTPALMHM, W MOSCHATh Ha IMPUMEpPax CHOCOOBI
YMEHBUIEHUS W TNPEJOTBPAIICHHUS] HMX BPEAHOTO BO3ACHCTBUS HA OpraHU3M
YeJIoBeKa.

[IpeameTHble  pe3ysibTaTbl  OCBOEHUS OCHOBHOW  0Opa3oBaTEIbHOU
IpOrpaMMbl JIOJDKHBI OO€CIEYMBATh BO3MOYKHOCTH JIajbHEMILEro YCHEIIHOTO

HpO(l)eCCI/IOHaJIBHOFO O6Y“ICHHH )51 HpO(bGCCHOHaHBHOﬁ JCATCIIBHOCTH.



Kon n
HauMeHOBaHHUe
¢dopmupyembIx
KOMIIeTeH Ui

IInanupyemMble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHbI

O6mmue!

JMCHAIIMHAPHbIE?

OK 01. Beibupath
CHOCOOBI PeLICHHUs
3a7a4
npodeccruoHanbHON
JeATEIIEHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu TPpy10BOTr0 BOCHUTAHUS:

- TOTOBHOCTh K TpyAy, OCO3HAHHE IICHHOCTH MacCTepCTBa,
TPYZIOJIO0HE;

- TOTOBHOCTh K aKTUBHOMW JCSTEIBHOCTH TEXHOJIOTUYECKOH U
COLIMAJILHOW HAINpaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,

IUIAHUPOBaTb U CAMOCTOSITEJIbHO  BBIIOJHATH  TaKylo
JeSITebHOCTD;
- UWHTEpeC K pa3auuHbiM cdepam TpodhecCHOHATBLHOM
JESITENIbHOCTH,
OBananenue YHHBEPCAJIbHBIMH Y4eOHbIMH

NMO3HABATEJbHBIMU 1eHICTBUAMM:

a) 0a30Bble JJOrHYecKHe AeHCTBUS .

- CaMOCTOSITeNIbHO (OpPMYJIHPOBATh M aKTyaJU3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN NPU3HAK WM OCHOBAHUSA IS
CpaBHEHMsI, KJIJacCCU(PUKALUU U 0000IIeHNUS;

- OMpeneNsaTh LN JAEATeIbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;

- BBIBIATH  3aKOHOMEPHOCTM W MPOTUBOpEuYUss B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCHUTH

COOTBCTCTBHC

KOPPEKTHBBI B
pe3yJIbTaToOB

ACATCIIBHOCTh, OILCHHBATH
OCIIAM, OIICHUBATL  PUCKU

HOC.HGI[CTBI/II\/'I ACATCIIbHOCTH,

- BJIQJETh CUCTEMOW XMMHUYECKUX 3HAHUK, KOTOPAsl BKJIIOYAET:
OCHOBOIIOJIATAIOINE TMOHATHS (XUMUUYECKHH 3JEMEHT, aToM,
3JIEKTPOHHAsI 000JI0YKa aroma, s-, P-, d-3JIEKTPOHHBIC OpOUTAIIH

aTOMOB, HOH, MOJICKYIJIA, BaJICHTHOCTD,

QJICKTPOOTPpUIATCIbHOCTb, CTCIICHb OKUCIICHUSA, XHMHYCCKasd

CBSI3b, MOJIb, MOJIIPHAsi Macca, MOJIIPHBIN 00BEM, YIIJIEPOIHBIH
ckeneT, (yHKUMOHANbHAs TpyIa, paaudkais, HU30MepHs,
HN30MCPHI, TOMOJIOTUYECKUN paa, TromoJioru, Yyri€BoAdOpOJbI,
KHCIIOPO/I- OMOJIOTHYECKHU

aKTUBHBIC BemiecTBa (YrJaeBOABI, JKUPBI, OEJIKHU), MOHOMED,

H a3oTcoaAcpKalue COCAUHCHMA,

MoJuMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS, KPUCTAJUIMUECKasl peIlIeTKa, THUIbl XUMHUYECKHX
(OKMCIHUTENbHO-BOCCTAHOBUTEIbHBIE,

peakiMuu HMOHHOTO OOMeHa),

QJICKTPOJJIHUTHYICCKAA

peakuun
JHJIOTEPMUYECKUE,

9K30- H

pacTBop,
AIIEKTPOJINTHI, HEDJIEKTPOJIUTHI,
JUCCOLIMALNA,

XUMHUYECKON pEaKIMH, XUMHYECKOe pPaBHOBECHE), TEOpUU U

OKHCJIUTENb, BOCCTAHOBHTEID, CKOPOCTH
3aKOHBI (TGOpI/ISI XUMHUYCCKOTO CTpOCHI/IH OpFaHquCKHX BCIIICCTB
A.M. bytnepoBa, Teopus 3IEKTPOIUTUYECKON THUCCOLMAINU,
nepuoanueckuii 3akoH [[.M. MeHneneeBa, 3aKOH COXpaHEHHUs
Macchl), CUMBOJMYECKUH SI3BIK  XUMHH,

(I)aKTOJIOI‘I/I‘{CCKI/IC CBCIACHHA O CBOﬁCTBaX, COCTaBC, INOJTYUYCHUU U

3aKOHOMCPHOCTH,

0C30IMaCHOM MCIIOJIb30BAHUU BaXKHEHIIINX HCOPTaHHUYCCKUX U

! YKkasbIBaloTCA IMUYHOCTHBIE U MeTanpegMeTHble pesyibTaTbl 3 ®rOC COO (B nocnegHelt peaakumm ot 12.08.2022) B oTrnaronbHo popme, bopmupyemble 06Leobpa3oBaTebHOM

ANCUUNANHON

2 IncumMnanHapHble (MpeameTHbIe) pe3ynbTaTbl YKasblBaloTCA B COOTBETCTBMM C METOAMKOM NPenoaaBaHna AUCLMIANHBI




- pa3BHUBATb MBIIIJICHUE
KN3HCHHBIX HpO6J'IeM

0) 0a30BbIe HCcIeI0BaTeILCKUE elCTBUA:

KpeaTHUBHOE OpU  pEUICHUH

- BIJIAJETH y4eOHO-HUCCIIEeIOBATENbCKON |

IPOEKTHOH J1eATeIbHOCTH, HAaBBIKAMU Pa3peIieHus mpooiiem;

HaBbIKaMH

- BBISABIIATD MNPUYIUHHO-CJIICACTBCHHLIC CBA3HU u
AKTYAJIM3UPOBAThL 3ada4y, BbIABUTI'AaTb THIIOTE3Y €€ PCUHICHUA,
HaxoauTb ApTYMCHTBI JIA JOKa3aTcCJIbCTBa

YTBep)KHeHHﬁ, 3a/1aBaThb 11apaMETPhbl U KPUTCPUU PCUHICHH,

CBOHX

- aHAJIM3UPOBATh IIOJIyUYCHHBIC B XOJI€ PEUICHUS 3aaud
pe3yabTaThl, KPUTHYECKU OIICHUBATh WX JIOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSX;

- YMGTI) HepeHOCI/ITI) 3HAHUA B HO3HaBaTeJII>HYIO 158
HpaKTI/I‘I€CKy10 O6J'IaCTI/I KHN3HEACATCIIbHOCTH,

- YMETb HHTEIPUPOBATh 3HAHUS W3 Pa3HBIX IPEAMETHBIX
o0JacTei;

- BBUIBUTaTh HOBBIE HWJIEH, TMpeAsaraTb OpPUTHHAIBHBIC
MOJIXO/IBI U PEIICHUS;

- CIIOCOOHOCTH UX HCIIOIL30BaHHUA B ITI03HABATEIBLHON 1

COIIMAIBLHOM IPaKTUKE

OpPraHUYECKUX BEILECTB B OBITY M MPAKTHUECKOW NESATEIbHOCTH
YEJIOBEKa;

- YMETb BBIABIIATH XapaKTEPHbIE IMPU3HAKKM U B3aUMOCBA3b
WU3YYCHHBIX IOHATHH, IPUMEHATH COOTBETCTBYIOIIME IOHATHUSA
IIPU  OIMCAaHUM CTPOCHHUS U CBOMCTB HEOPraHMYECKUX U
BELICCTB BBISIBIIATH

OpraHUYEeCKUX U HX [PEBPALLCHUN;

B3aUMOCBSI3b ~ XMMMYECKMX 3HAaHUM C  IOHATUSAMH U
[IPEACTABICHUAMU APYIUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh UCIOJIb30BaTh HANMEHOBAHUS XUMUYECKUX COCIUHEHUN
MEXIYHAPOAHOI0 COK3a TEOPETUYECKON M NPUKIATHON XUMUU
U TpUBHAIbHBbIE HAa3BaHMWs BAXKHEMIIMX BEIIECTB (ITHJIEH,
alleTUIEH, IIIMLEPUH, (peHoll, GopMalbAEr]l, YKCyCHask KUCIIOTa,
[VIMIWH, YTapHbIA Ta3, YIJEKWCIbIM ra3, aMMHaK, rameHas
NUThEBass cofa U JApPYTux),

HU3BCCTh, HCETalmcHass H3BCCTDb,

(bopMyIbI
BEIIECTB, YPAaBHEHHS XHMHUYECKHX PEAKIHH, OOBACHATh UX

COCTaBJIATH HEOPraHWYECKUX M  OPraHu4YeCKHUX
CMBICJI; TIOATBEPKAATh XapaKTEpHbIE XHWMHUYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOLIMMH HKCIEPUMEHTAMH M 3alUCAMH
YPaBHEHUN XUMUYECKUX PEAKLUM;

- yMEeTh  YCTaHAaBIMBAaTh  MPUHAIEKHOCTH  H3YUEHHBIX
HEOPraHWYECKUX W OPraHMYECKHX BEIIECTB K OMPEACICHHBIM
KJIaccaM M TpyIIiaM COECMHEHUH, XapaKTEpU30BaTh UX COCTAB U
BOKHEHIIME CBOMCTBA; OMNPENEIATh BUIbl XUMHYECKHUX CBS3€H
(koBasieHTHasl, WMOHHAs, METAITMYECKas, BOJOPOJIHAS), THUIIBI
KPUCTAINTMYECKUX  PEIIETOK  BEIIeCTB;  KIACCH(PHUIIMPOBATH
XUMHUUYECKHE PEaKUU;

- chopMUpOBaTh TPEICTABICHUS: O MAaTEPHAIBLHOM EIHMHCTBE
MHPA, 3aKOHOMEPHOCTAX U NTO3HABAEMOCTHU SIBJICHUU MPUPOIBI; O
MECTE€ U 3HAYEHUU XUMHUHM B CHCTEME €CTECTBEHHBIX HAYK U €€

poiu B O0eCHedYeHUH YCTOWYMBOTO PAa3BUTHUSI YEIIOBEUECTBA: B




pelIeHnu MpodJieM SKOJIOTHYeCKOH, IHEPreTUUECKOM 1 MUILEeBOI
0€30MacHOCTH, B Pa3BUTHUU MEAMIMHBI, CO3JAHUU HOBBIX
MaTepuajoB, HOBBIX HMCTOYHMKOB OSHEPrud, B oOOecreueHUuu
pPallMOHANIBHOTO  MPHUPOJOIONB30BaHUs, B  (OPMHPOBAHUHU
MHUpPOBO33pPEHUSI W OOIIEH KyJIbTyphl 4YelOBEeKa, a TaKxKe
HKOJIOTUYECKH 0OOCHOBAaHHOTO OTHOLICHHUSI K CBOEMY 3JJ0POBBIO
Y IIPUPOJHOU Cpene;

- BJIAJIETh CHCTEMON XMMHYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIOJIATAIOIINE TOHATUSA (JOMOJHUTENBHO K CHCTEME
NOHATHIM  0a30BOr0  ypoBHSI) - HM30TONBL, OCHOBHOE U
BO30Y>KJICHHOE COCTOSIHUE aToMa, TUOpHIM3alUs AaTOMHBIX
opOutanei, xumudeckas cBsi3b ("¢ " um "", KpaTHBIC CBS3H),
MOJISIpHAsl KOHLIEHTpAIWsl, CTPYKTypHas ¢GopMmyia, H30MEpHs
(cTpyKTypHasi, reoMerpuyeckasl (LUC-TPAHC-U30MEpHs), THUIIbI
XUMHUYECKHX pPEaKIuil (roMO- M TreTeporeHHble, oOpaTHUMble U
HEeOoOpaTUMbIe), pacTBOPHI (MCTUHHBIC, AUCTIEPCHBIE CHUCTEMBI),
KPUCTAJJIOTUAPATBI,  CTENEHb  JAUCCOLMALMM,  DJIEKTPOJIM3,
KPEKUHT, PU(OPMUHT); TEOPHUM M 3aKOHBI, 3aKOHOMEpPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE IOHUMAaHMS
OPUYMHHOCTH W CHUCTEMHOCTH  XMMHUYECKHUX  SIBJICHUH,
COBpPEMEHHbIE TMPEJCTABJICHUS O CTPOEHUU BellecTBa Ha
aTOMHOM, MOJIEKYJSIPHOM M HAJMOJEKYJISIPHOM YpPOBHSX;
NpeJICTaBlICHUs O  MEXaHM3MaxX  XHMMHYECKHUX  peakuui,
TEPMOJMHAMHYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTIX HX
IIPOTEKAaHUsA, O XUMHUYECKOM pABHOBECHM, JAMCIIEPCHBIX
cucreMax, (paKTOJIOrMYEeCKHe CBEIEHUS O CBOICTBax, COCTaBe,
NOJy4YeHUH U 0e30MacHOM  HCIIOJNB30BAaHMM  Ba)KHEHIIUX
HEOPraHMYECKUX W OpraHMYeCKUX BEIIECTB B OBITY H
MPAKTUYECKONH JIeATENbHOCTH 4YeJOBEKa; OOMIMX Hay4YHBIX
NPUHIMIIAX ~ XMUMHYECKOTO  MpPOU3BOJCTBA (HAa  mpuMepe




NPOM3BOACTBA  CEPHOM  KHUCIOTHl, AaMMHaKa, MeETaHOJa,
nepepaboTku HEPTH);

- yMeTb MPOBOJHUTH PAcUeThl MO XHMHYECKHM (opMysaM H
YpaBHEHHSIM  XMMHYECKUX PpEaKUUil C  HUCIOJIb30BaHUEM
¢u3nueckux BeNWYMH (Macchl, O0beMa Ta30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOM
CTOPOHBI: pacueThl IO HAXOXKICHHIO XHUMHYECKOH (POpPMYIIBI
BEILIECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIECTBA)
NPOJIYKTa PeaKkiHu, €CIM OJHO M3 MCXOIHBIX BEIIECTB JAaHO B
BUJIE  pacTBopa C  ONpPEICNCHHOW  MacCOBOW  JloJei
pPAacTBOPEHHOTO BEIIECTBA MM JAaHO B H30bITKE (MMeeT
NPUMECH); PAacUeThl MAacCOBOW MM OOBEMHOW OJHM BBIXOAA
NPOAYKTa PpEeaKIHH;, pacyeThl TeIIoBoro 3¢ ¢dekra peakuui,
00BEMHBIX OTHOIIICHHUH Ta30B;

- YMEThb BBISBISITH XapaKTEpHbIE MPH3HAKK W B3aUMOCBS3b
W3YYEHHBIX TOHATHHA, MPUMEHSITh COOTBETCTBYIOUIME TTOHSITHS
OpU ONHMCAaHUU CTPOEHUS U CBOWCTB HEOPraHUYECKUX H
OpraHMYeCKHUX BELIECTB M UX MPEBpAIICHUl; BBIABIATH
B3aMMOCBSI3b ~ XMMHYECKHX  3HAaHMH €  TOHATUSAMH |
NPEJCTAaBICHUAMHU APYTUX MPEIMETOB A Oojiee 0CO3HAHHOTO
MOHUMaHHS U OOBSICHEHUS] CYIIHOCTH MAaTepPHaIbHOTO €INHCTBA
MHUpa; HWCIOJH30BATh CHUCTEMHBIC XHUMHYECKHE 3HAHUSA IS
OOBSICHEHUSI W  TPOTHO3UPOBAHMS  SBICHHWH, HMEIOIINX
€CTECTBEHHOHAYYHYIO TIPHPO.TY;

- YMETh HUCIOJb30BaTh HAMMEHOBAHUS XMMHUYECKHX COEIMHEHUN
MEXYHAPOJAHOTO COI03a TEOPETUUECKOM M MPUKIaJIHOW XUMHUH
U TPUBHAJbHbIC Ha3BAaHHS BEILECTB, OTHOCAIIMXCS K U3yYCHHBIM
KjlaccaM OpPTraHMYeCKUX ¢ HEOPraHWYEeCKHX COEAMHEHHIA;
UCTIONIB30BAaTh XMMUYECKYI0 CHMBOJIUKY JUISI COCTaBIICHHS
dopMyn  HEOPraHWYECKHMX  BEIIECTB, MOJCKYJSIPHBIX U




CTPYKTYPHBIX (pa3BEpHYTBIX, COKpAIIEHHBIX M CKEJETHBIX)
dbopMya OpraHMYeCKMX BEIIECTB; COCTaBJIATh ypaBHEHHUS
XMMHMYECKHX  PEaKUud W pacKpblBaTb HMX  CYIIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUUH  IIOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHCca STHUX PEaKIHif; peakIuii
MOHHOTO OOMEHa TyTeM COCTaBJCHHS WX IMOJHBIX H
COKpallCHHBIX HOHHBIX YPaBHEGHMM; pEakUMd THIPOJIN3a,
peakuui KOMILJIEKCO0Opa30BaHus (Ha puMepe
I'MJIPOKCOKOMIUIEKCOB IIMHKA W QIIOMMHUSA); TOJTBEPXKIATh
XapaKkTepHbIE XUMHUYECKHE CBOIICTBa BELIECTB
COOTBETCTBYIOIIIMMHU 3KCIIEPUMEHTAMH U 3alMCSAMM ypaBHEHUH
XUMHYECKHUX PEaKIIMi;

- YMeTh KiacCH(pUIIMPOBaTh HEOPraHMYECKHUE M OPraHUYECKHE
BEIIECTBA M XMMUYECKUE PEAKIIMH, CAMOCTOSITEIbHO BBIOMpATh
OCHOBaHUS M KpUTEpUU JUIsI KIACCU(PUKALUU H3yYaeMbIX
XUMHYECKHX OOBEKTOB; XapaKTepU30BaTh COCTaB M BaKHEWIINE
CBOMCTBA BEILECTB, PUHAICKAIINUX K OIPEAEICHHBIM KaccaM
U TpynmaM COeIMHEHWH (TMpOoCThle BELIeCTBA, OKCHJBI,
TMJPOKCUIBI, COJM; YIJIEBOJOPOJIbI, MPOCThIE 3(UPHI, CIHUPTHI,
(beHOobI, abJeTubl, KEeTOHbI, KAPOOHOBBIE KUCIOTHI, CIOKHBIE
3¢upbl, KHUPBI, YIJIEBOAbI, AMUHBI, AMHUHOKHUCIOTHI, O€NKH);
IIPUMEHATh 3HAaHUS O COCTaBE€ M CBOMCTBax BEIIECTB IS
JKCIIEPUMEHTAIBHOM ~ IMPOBEPKM  TUIIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH IPOTEKaHUs XUMHYECKHX PpEaKUuid U
IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBIICHMUS;

- yMETb IOATBEPKIaThb Ha KOHKPETHBIX IMPUMEpax Xapakrep
3aBUCUMOCTH  PEAKIMOHHOW  CHOCOOHOCTM  OpPraHMYECKUX

"

COCJIMHEHUH OT KPaTHOCTH M TuMa KoBaJieHTHOH cBsi3u ("TF " u

nn

), B3aUMHOT'0 BIIMSIHUSL aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIax; a
TaK)Ke€ OT OCOOEHHOCTEH peanu3aliyl pa3IMYHBIX MEXaHHU3MOB




HPOTEKaHUs PEeaKLni;

- YMETh XapaKTepu30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30Y>KJICHHOM COCTOSIHUH) U MOHOB XUMHUYECKUX
anemeHToB | - 4 mnepuomoB Ilepuommueckoit cucremsr JI.U.
MenneneeBa M UX BAJICHTHBIE BO3MOXKHOCTH, HCIOJB3YS
nousatus "s", "p", "d-snexTpoHHsie" opOuTaNN, SHEPrETUYECKHE
YPOBHH;, OOBSCHITH 3aKOHOMEPHOCTM W3MECHEHHUS CBOMCTB
XMUMHUYECKHX 3JIEMEHTOB U 0Opa3yeMblX MMU COEIUHEHHUH I10

nepuoaam " rpyuiam;

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC
CpEJCTBA MOUCKA,
aHajan3a u
WHTEPIIPETAIAN
UHPOpPMALIUU U
uH(pOpMaIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
npodecCHOHATbHON
JeSATeTLHOCTH

B o0s1acTH HEeHHOCTH HAYYHOI'0 MO3HAHMS:

- c(hOpPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOMU
NPaKTHUKH, OCHOBAHHOTO Ha Jajore KyJBTYD,
CIIOCOOCTBYIOIIETO ~ OCO3HAaHMWIO ~ CBOETO  MeCTa B
HOJUKYJIBTYPHOM MHUDE;

- COBEpILEHCTBOBAHUE S3BIKOBOW M UYHMTATENbCKOH KYJIbTYpHI
KaK CpeJCTBAa B3aMMOJEHCTBHS MEXIy JIOAbMU U TO3HAHMS
MHpa;

- OCO3HaHHWE IIEHHOCTH HAy4YHOH IeSTeIbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh HPOEKTHYIO " HCCIIEIOBATEIbCKYIO
JIESITETbHOCTh UHIWBUIYAJIbHO U B TPYIIIIE;

OBananenue YHUBEPCAJIbHBIMH y4eOHBIMHU
IMO3HAaBaTCJIbHbIMU HeﬁCTBHHMH:

B) padora ¢ uHpopmanueii:

- BJIaJIeTh HaBBIKAMH MOJIy4eHUS] HHPOPMAIIUN U3 HCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOATCIBHO OCYIICCTBJIATH IIOHUCK,
aHalu3, CHCTEMATU3aLUI0 M MHTEpPIpeTanuio HH(opMauu
Pa3MUYHBIX BUIOB U ()OPM IPEICTABICHNUS;

- co3lIaBaTh TEKCTHl B pPa3MUuYHBIX (opmarax ¢ ydeToMm

- YMeTh IUJIAaHUPOBATh U BBINOJHATE XUMHUECKUN SKCHEPUMEHT
(mpeBpallleHusT OpraHUYECKHUX BEIIECTB IPpU HArpeBaHUW,
MIOJIyY€HUE ATHJIEHA U U3Yy4YEHHUE €ro CBOMCTB, KAau€CTBEHHbIE
peakuuu Ha ajdbAETu/Abl, Kpaxmaj, YKCYCHYI KHCIOTY;
JeHaTypalusi O€JIKOB MpU HarpeBaHWHU, LIBETHHIE pEaKIUU
O€nKOB; MPOBOAUTH PpEAKIMM HOHHOTO OOMEHa, OIpeneNsiTh
Cpey BOIHBIX pAaCTBOPOB, KAUYECTBEHHbIE PEAKIIMU Ha Cyibdar-,
KapOOHAaT- M XJIOPUA-aHHOHBI, Ha KAaTHOH aMMOHMS; peaTh
JKCIIEpUMEHTANIbHbIE 3a7aud 1o TemMaM "Metamnel" wu
"Hemetannpl") B COOTBETCTBUM C MpaBWIaMHU TEXHUKH
0e30MmacHOCTH IpHU O0paIlleHUHU C BEIECTBAMH U J1a0OpaTOPHBIM
000pyZOBaHUEM; TMPEACTaBIATh pPE3YyJbTaTbl XMMHUYECKOTO
SKCIIEpUMEHTa B (popMe 3amMcu ypaBHEHHUH COOTBETCTBYIOIIHUX
peakuuii u  (QopMynHpoBaTh BBIBOJBI HAa OCHOBE OJTHUX
pE3yJIbTaTOB;

- yMeThb  aHaJIM3MpPOBATh  XUMHUYECKYI0  HH(pOpMAIHIO,
[I0JIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEACTB MaccOBOM
uHpopmManuu, cetb IHTepHeT U Apyrue);

- BJIaJIeTh OCHOBHBIMH METOJIAMU HAyYHOI'O TIO3HAHUS BEILECTB U
XUMHMYECKHUX SBJICHUH (HaOMIoeHNe, U3MEPEHNE, IKCIIEPUMEHT,




Ha3Ha4YeHUs] MHQOpPMAIMM U LEJIEeBON ayIUTOpPUH, BHIOMpas
ONTUMAJIbHYIO (OPMY MPEICTABICHUS U BU3YyaIU3alUH;

- OLICHUBATh JJOCTOBEPHOCTbH, JETUTUMHOCTh MH(OpMAIUH, €€
COOTBETCTBUE IIPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaM;

- UCII0JIb30BATh CpeacTBa UH(OPMAITMOHHBIX u
KOMMYHHKAITMOHHBIX TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX,
KOMMYHHKATHBHBIX |

OpraHru3allMOHHBIX 3aaa4 C

COOIIOIEHUEM TpeOoBaHUI TEXHUKHU
0€30IaCHOCTH, THTHEHBI, PECypcocOepexeHHs, MPaBOBBIX H
STUYECKHX HOPM, HOPM HH(DOPMAIIMOHHOM OE30IMaCHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHUS U 3aIMTHI HHPOPMAIIHH,

nH(pOpMaIMOHHOM 0€30MMaCHOCTH JIMYHOCTH ;

9ProHOMHUKH,

MOJCIIUPOBAHUE);
- yMeTh NPOBOJIUTH pacueThl IO XUMUYECKHM (opMyiaMm Hu
YpaBHEHHSIM peaknmii ¢

XHUMHUYCCKUX HUCII0JIBb30BaHUECM

(GU3MYECKUX  BEIIMYWH, XapaKTePU3YIOUIUX

CTOPOHBIL:

BCIICCTBA C

KOJIMYECTBEHHOMN Maccbl, oObema (HOpMallbHBIC

yCJIOBI/ISI) ra3os, KOJINYCCTBA BCIICCTBA, HCIIOJIB30BaTh

CUCTCMHBIC XHMHWYCCKHUC 3HAHWA JIA TPHUHATHA pGHIeHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTyallHUAX, CBA3aHHBIX C BCHICCTBAMU
" UX IIPUMCHCHHUCM;

CaMOCTOATCIBHO

- YMETb IJIAaHUPOBATb u MMpOBOAUTD

XAMHAYECKHUHN OKCIICPUMCHT (HOHy‘lCHI/Ie U HU3Yy4YCHHC CBOMCTB

HCOPraHHMYCCKUX MU OPraHHu4YCCKUX BCHICCTB, KAUYCCTBCHHLIC
pCaknuun YIJII€BOOOPOaAOB Pa3JIMIHBIX KJI1aCCOB u
KHCJIIOPOACOACPKAIIINX OpraHu4eCKux BCIICCTB, pemiCHuC

OKCHCPUMCHTAJIBHBIX 3a/Ja4 MO0 paCllO3HABAHUIO HCOPIraHUYCCKUX
Y OpPraHMYECKUX BEIIECTB) ¢ COOIOICHUEM MPaBUIl OE30MIACHOTO
oOpalleHus C BellecTBaMH U Ja0OpaTOpPHBIM 00OpYIOBAHUEM,
dbopmynarpoBaTh  IeTH NpPEJOCTaBIATh B
pa3nu4yHOl (opMe pe3ynbTaThl SKCIEPUMEHTA, aHATU3UPOBATh U

HUCCIICA0BaHUs,

OLICHUBATh UX JOCTOBEPHOCTH;
- YMETh OCYIIECTBJIATH LEICHAMPABICHHBIA MOUCK XUMUYECKOMN
nH(pOpMallMd B Pa3IUYHbIX MCTOYHMKAaX (HayyHass U y4deOHO-
Hay4Has JHUTEepaTypa, CPe/CTBa MAacCOBOW WH(MOpMAIUHU, CETh
WNHTepHeT u apyrue), KpUTHIECKH aHATU3UPOBATH XUMUYECKYIO
uHpopmMaiuto, TiepepabaThiBaTh €€ H  HUCIOIB30BaTh B
COOTBETCTBUU C IMOCTABJICHHON yueOHOI 3a1aueii;

- BJIAJETh CHUCTEMOM 3HAHUM O METOJAX HAYYHOrO IO3HAHHUS
SIBJIEHUW TPUPOABI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax M
YMEHUSIMH TPUMEHSTh 3TU 3HAHHUS MPU SKCIEPUMEHTAIHLHOM
HCCIIEAOBAHUN BEIIECTB M I OOBICHEHHA XUMHYECKHX




HBHCHHﬁ, nMeromunux MeECTO B nmpupoac HpaKTH‘leCKOﬁ

JACATCIIBHOCTH YCJIOBCKA U B HOBCGHHCBHOﬁ KH3HU,

OK 04. D¢ddexTuBHO
B3aUMOJCHCTBOBATh U
paborartsb B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTbL K CaMOpa3BUTUIO,
CaMOOIIPCACICHUTO,
-OBJIaJICHUC

CaMOCTOSITEILHOCTA U
HaBBIKAMU y4e0HO-UCCIIeIOBATEILCKOH,
MIPOCKTHOM M COIMATILHOM TSI TEIIbHOCTH;

OBJagenune
JeHCTBUSIMM

YHHBEPCAJbHBIMH  KOMMYHHKATHBHBIMH
0) coBMecTHAs AeATEJIbHOCTD.

- MOHMMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M
WHIUBUTyJIbHOU PabOTHI;

COBMECTHOU

- IMpUHHUMATh e

U KOOPAMHHPOBATh

JICITECIILHOCTH,

OpraHN30BBIBATh NEUCTBHA 10 ee
JOCTHKEHHMIO: COCTABJIATh IUIAH JE€HCTBHM, paclpenessaTh
pPOJM C YYEeTOM MHEHUH yYaCTHHKOB 0OCYKIaThb pe3yJbTaThbl
COBMECTHOH paboThI;

- KOOpJMHMPOBATH U BBINOJHATH pPabOTy B YCIOBHUSX
peanbHOro, BUPTYaJILHOT'O u KOMOWHUPOBaHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBJIATH ITO3UTHBHOE CTPATETUYECKOE ITOBEJCHUE B
pa3IMYHBIX  CHTyalUsAX, HOPOABISTH  TBOPYECTBO U
BOOOpakeHue, ObITh UHULIUATUBHBIM

Osuanenue

JAeHCTBUAMMU:

YHUBepPCAJIbHBIMH peryJsiTABHbIMHU
I') IPUHATHE ceOsl M IPYTUX JIIOJeii:

- NPUHMMATh MOTUBBI M apryMeHThl JAPYIHX JIOJEeH Mpu
aHaJIM3€ PE3yJIbTATOB JEATCILHOCTH;

- IpU3HABATh CBOE MIPABO U MPABO JIPYTHUX JIIOJEeH HAa OUIHOKHY;
- pa3BHUBaTh COCOOHOCTH IIOHUMATh MHUP C MO3UIHH APYTOTO
YEeJI0BEKa,

- YMEThH IUIAHUPOBATh U BBIIOJIHATH XUMUYECKUN IKCIIEPUMEHT
(mpeBpateHus BEIIECTB

MMOJIYUYCHHUC OSTWJICHA W HU3YUYCHHC €TO CBOfICTB, Ka4C€CTBCHHBIC

OpraHu4YCCKUX IIpu HarpeBaHHu,

p€akKiiuku Ha  aJbACTHUAbI, Kpaxmall, YKCYCHYIO

ACHaTypauus 0eIKOB IIpu Harp€BaHHWM, ILBCTHBIC pPCaKIUU

KHCIIOTY,

66J'IKOB; MMpOBOANTL PCAKIKMKU HOHHOI'O 06MCHa, OIpCaACIIATh
cpeay BOAHBIX PACTBOPOB, KAYCCTBCHHBIC PCAKIIMH Ha cynb(baT-,
Kap6OHaT- U XJIOpHUO-aHWOHBI, Ha KAaTHUOH aMMOHUJ; PCIIATb

JKCIIEpUMEHTANIbHBIE  3a7auu 1o TemMaM "Metamwel" u

"Hemetannpl") B  COOTBETCTBUM C IpaBWJIaMU TEXHUKHU

0€e30MacHOCTH IpHU O0paIlleHUH C BELECTBAMH U J1a0OpaTOPHBIM
000pyI0BaHUEM; XUMHUYECKOTO

NpeACTaBIIATL  PC3YJIbTAaThbl

9KCIICPUMCHTA B Q)opMe 3aliucu ypaBHeHI/Iﬁ COOTBCTCTBYROIIHUX

peakuuii u  (GOpMYJIMpPOBATH BBIBOABI HAa OCHOBE 3THUX
pE3yJIbTaTOB;
-yME€Tb  CaMOCTOSITEJIbHO  IIJIAaHUPOBaTb W NPOBOJUTH

XUMHUYECKHM 3KCIEpUMEHT (MOTy4eHHEe U H3Y4YEHHE CBOMCTB

HCOPTaHUYCCKUX MW OpPTraHUuYCCKUX BCHICCTB, KAYCCTBCHHBLIC
pCaKknuun YIJII€BOJOPOaA0B Pa3INYHBIX KJ1aCCOB u
KHCJIIOPOACOACpKAIINX OpPraHu4€CKUux BCIICCTB, pemICHUC

AKCIEPUMEHTAJIBHBIX 3aa4 10 paClIO3HABaHUIO HEOPTAHUUYECKUX
U OPTaHUYECKUX BEIIECTB) C COOIIOJCHNEM MPaBUII 0€30IacHOT0
oOpallieHusi C BEIIECTBAMHU M J1A0OpaTOPHBIM O0OpPYJAOBaHUEM,
dbopmynrpoBaTh  IeTH MPeIOoCTaBIsATh B
pa3ianyHoil hopMe pe3ynbTaThl SIKCIEPUMEHTA, aHAIU3UPOBATh U
OILICHUBATh UX JIOCTOBEPHOCTH;

HUCCICA0BaHUs,




OK 07.
ConeilicTBOBaThL
COXPAaHEHHUIO
OKPYKaroIlEe Cpebl,
pecypcocOepereHuIo,
IPUMEHATH 3HaHUA 00
W3MCHCHUH KJIMMATa,
MPUHIIUIIBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
eficTBOBAaThH B
YpE3BBIYANHBIX
CUTYaIHSIX

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA

- ¢(hOpMUPOBAHHOCTb 3KOJOIMUYECKON KyJbTYphl, IOHUMaHHUE
BIMSHUS  COLUMAJIBHO-DKOHOMHYECKMX  IIPOLIECCOB  Ha
COCTOSIHUE NPUPOJHOW M COLUMAIBHOW CpelIbl, OCO3HAHUE
r7100aTbHOTO XapaKTepa HKOJIOTHIECKUX MPOOIIeM;

- IUJIJAHUPOBAHUE U OCYLIECTBICHUE EHCTBUI B OKPYIKAIOIIECH
cpelne Ha OCHOBE 3HAaHMs LEIed YCTOMYMBOIO pa3BUTHUA
4eJI0BEYECTBA;
HENpUsATHE
OKpYXarolleu cpene;

- YMCHHUC NMPOTHO3UPOBATH He6J'IaFOHpI/I$ITHHe SKOJIOTHYCCKHEC

aKTUBHOE NEUCTBUM, TPHHOCAIIUX  BPE.

MOCJIEACTBUS MPEANPUHUMAEMBIX ACHCTBUM, MpeAoTBpallaTh
HX;

- paclIUpeHHE OMNbITa JEATEIIbHOCTH  JKOJOTHYECKOH
HaIpPaBJIECHHOCTH;

- OBIIQJICHUE HABBIKAMU YUCOHO-HUCCIIEI0BATENBCKOM, MPOCKTHOW U

COLIHaJ'H:HOﬁ ACATCIIBHOCTH,

- copMUPOBATH MPEACTABICHUSA: O XUMUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XMMHUU B MO3HAHHUH
SBIIGHUN MPHUPOABI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOIUMOM
AJTA 5KOJIOTUYCCKH
000CHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3/IOPOBBIO M MPHUPOIHOMN
cpene;

- yMeTh COOMI0aTh MpaBUia IKOJIOTHUECKH IEIeco00pa3HOro
MOBEICHUA B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPAaHEHUS CBOEro 3JI0POBbS U OKpPYXKAlOIIeW MNPUPOIHON
Cpelbl; yYUTHIBATH BO3/ICICTBUS

OpraHru3Mbl OIIpCACIICHHBIX

pemicHud MMPAKTUICCKUX 3aaad n

OITIaCHOCTb Ha JKHUBBIC

BEIIECTB, IIOHUMAas  CMBICI
IIOKAa3aTelsl PEIeIbHON TOIyCTUMOW KOHIICHTPALIUH;

- YMGTI) HpOFHOSHpOBaTI), aHaHI/ISI/IPOBaTL U OIICHUBATh C
MO3UIIMI PKOJOTrNUECKOH 0€30IaCHOCTH MOCIEACTBHUS OBITOBOH U
MIPOU3BOJICTBEHHON JEATEIHPHOCTH YEJOBEKa, CBSI3aHHOW C
nepepaboTKOl BelecTB; UCIOIB30BATh MMOJYYCHHbIE 3HAHUS TS
OPUHATUS TPAMOTHBIX pEUIeHHH mpobieM B
CBSI3aHHBIX C XMMHEH;

- YMCTb OCO3HAaBaTb OHNACHOCTb BO3ACUCTBUS Ha JKUBEIC

CUTyalnusx,

OpTraHHU3MBbI OIMPECACIICHHBIX BCIICCTB, IIOHHUMasA CMBICJI

[IOKa3aTessl IPEAEIbHOM  JTOMyCTUMOM  KOHLEHTpauuu, W

MOSICHATH ~ HAa  NpUMEpax  CIocoObl  yMEHbIIEHUS U

MPEIOTBPALIEHUs] WX BPEIHOIO0 BO3ACHCTBUS Ha OpraHu3M
YyesoBeKa.

[IK 3.5. Bectn
Y4ETHO-OTUETHYIO
JOKYMEHTALUIO.




2. CTpyKTYypa M cojep:xkaHue 0011eo00pa3oBaTeIbHON JUCHUILTHHBI « X UMM

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bua yueOHoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOM MPOrPpaMMbI IM CIIATIINHbBI

144

B T.4.

OcHoBHoOe cogepkaHue

81

BT. Y.:

TEeopeTu4ecKoe o0yueHne

34

MMPAKTUYCCKUC 3aHATUA

33

B T.4. KOHTPOJIbHBIC pa6OTBI

1abopaTOpPHBIE 3aHATHS

14

IIpodeccnonaIbHO-OpHEHTHPOBAHHOE CO/IeP:KaAHHE (COlepiKaHue
NPHUKJIATHOT0 MOXYJIA)

47

BT. 4.:

TCOPECTUUCCKOC 06y‘{eHI/IC

5

MPAKTUYCCKUEC 3aHATUA

26

nabopaTOpPHBIE 3aHATHS

16

IIpome:xxyTouHasi arTecTanus (3K3aMeH)

16

Temamuueckoe niaanupoeanue

HanmenoBanue Tepu | J1a0OPaTOPHBI | NPAKTHYECKH | K/P
pa3/iesioB U TeM | e e

O0ne

yacoB

DopMHpYeEMBI
e
KOMITeTEHIIHHU

OcHoBHOE coaepKaHue

Paszpnen 1. OcHOBBI CTPOEHHS BeLIECTBA

Tema 1.1. 2 2
CTtpoeHue aTroMoB
XHUMHYECKHUX
3JIEMECHTOB 51
npupoaa
XUMHYECKOU CBI3U

OK 01

Tema 1.2. 2
ITepuoanueckuit

3aKOH W Tabimia
J.W. MenneneeBa

OK 01
OK 02

Paznen 2. Xumuyeckue peakunu

11

Tema 2.1. Tunsr 2 4
XUMHUYECKUX
peakuui

OK 01

Tema 2.2. 2 2

OK 01




DNEeKTPOIUTHYECKA
1 JuccolManus U
WOHHBI OOMEH

Koutposbnas padora 1 1

CTpoeHHe BENIeCTBA U XUMHUYECKUE PEAKITHH

Pa3znea 3. 21

CTpoeHue U CBOICTBA HEOPraHMYECKHX BellleCTB

Tema 3.1 2 4 6 OK 01
Knaccudukanus, OK 02
HOMCHKJIATypa  H

CTpOCHHE

HEOPTaHUYECKUX

BEIICCTB

Tema 3.2. ®uszuko-| 4 2 4 10 OK 01
XUMHUUYECKUE OK 02
CBOICTBA

HEOPraHUYECKUX

BCIICCTB

Tema 33| 2 2 4 OK 01
[TpousBoacTBO OK 02
HEOPraHUYECKUX

BEIIIECTB. 3HAYCHUE

U TOpUMEHEHHE B

ObITY u Ha

MIPOU3BOJICTBE

KonTposbHnas padora 2 1

CBOICTBa HEOPTAHWYECKUX BEIIECCTB

Pa3nen 4. CtpoeHne U CBOMCTBA OPraHMYeCKUX BelleCTB 23

Tema 4.1.[ 2 2 4 OK 01
Knaccudukanus,

CTpOCHHE u

HOMCHKJIATypa

OpraHHYECKUX

BCIICCTB

Tema 4.2. CpoiictBa| 10 2 2 14 OK 01
OPraHUYECKUX OK 02
COEIMHEHUI

Tema 4.3. 2 2 4 OK 01
Wnentuduxanms OK 02
OpPTaHHYECKUX

BEIIIECTB, ux

3HAYCHHE "

MPUMEHEHNE B

OBITOBOM u

MIPOU3BOJICTBEHHON

JIESITCIIBHOCTH

YeIIOBEKa

KoutpoabHnas padora 3 1

CTpyKTypa ¥ CBOHCTBA OPraHUIECKUX BEUIECTB

Paznen S. Kunermyeckme W TepMoaMHAMHMYecKHe 3aKOHoMepHocTH| 11

NPOTEKAHUSI XMMHYECKHX peakuii




Tema 5.1 Ckopoct| 2 2
XUMHYECKHUX
peaKuui.
XuMHuecKkoe
paBHOBECHE

OK 01
OK 02

Tema 521 2 2 2
TepmoauHaMUUECKU
€ 3aKOHOMEPHOCTH
MPOTEKAHUS
XHUMHYCSCKHUX
peaKuui.
PaBHOBecue
XUMUYECKHX
pEaKInu.

OK 01
OK 02

KonTposbHnasi padora 4 CKopocTh XMMHUYECKHX peakUuid U 1
XMMHUYECKOE paBHOBECHE

Pa3znen 6 IncnepcHbie cucTeMbl

Tema 6.1. 2 2
Iloustue 0
pacTBoOpax

OK 01
OK 02
OK 07

Tema 6.2. 4
Hccnenosanne
CBOMCTB PaCTBOPOB

OK 01
OK 02

KonTpoubnasi padora S 1
JlucriepcHble CUCTEMBI.

IpodeccnoHaTLHO-OPHEHTHPOBAHHOE COlep:KaHue (Colep:KaHue Tl

HKJIAJTHOT0 MOYJIsI)

Pa3znen 7. KayecTBeHHble peaknuu OOHApPYKeHHSI HEOPTaHMYECKHUX M 8
OpPraHn4yecKnX BelecTB

Tema 7.1. 2 2 4 OK 01
Ob6napy>xeHue OK 02
HEOpPraHUYECKUX

KaTHOHOB "

AHUOHOB

Tema 7.2. 2 2 4 OK 01
OGnHapyxenue OK 02
OpraHMYECKHUX

BEIIECTB OTAENbHBIX

KJIACCOB C

HCIIOJIb30BaHUEM

KaueCTBEHHBIX

peakun

IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COAEPKaHUe (CoAepKaHUe TPUKJIATHOTO

MoayJisi)5Y yaca

Paznen 8. Xumusi B ObITY M NPOU3BOACTBEHHON JeATEJbLHOCTH 6

YyeJI0BeKa

Tema 8.1. 6 6 OK 01

Xumus B ObITY H OK 02

MPOU3BOCTBEHHOMN OK 04

JESTEIIBHOCTH OK 07
I1K 3.5

YeJI0BEKa

Paznen 9 UccienoBanue 1 XuMUYeCKU aHAJIU3 00beKTOB OHoC(epbl (/151 YKPYIIHEHHBIX TPy
crnenuanbHocTel/ mpogeccuii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00,




43.00.00) 33uaca

Paznen 9.1. 2 6 8 OK 01
OCHOBBI MK
nabopaTopHOH 4.2,43,44,4.5
MPAKTUKU B
PO eCCHOHATBHBIX
1a00paToOpUsIX
1 2 2 5 OK 01
Tema 9.2. OK 02
XUMHYeCKHi OK 07
aHalIu3 npo6 BOJIbI MK
4.2,.4.3,4.4,4.5
1 2 2 5 OK 01
Tema 9.3.
XuMHUYIeCKHi OK 02
OK 07
KOHTPOJIb KadecTBa K
TPOAYKTOB ITUTAHHA 4.2,4.3,4.44.5
Tema 9.4. 1 2 2 5 OK 01
XHUMUYECKUHI OK 02
aHau3 Mpoo MOYUBHI OK 07
MK
4.2,.4.3,4.4,4.5
2 4 4 10 OK 01
Tema 9.5. OK 02
HccnenoBanue OK 04
00BEKTOB OK 07
6uocdepsl nK
4.2,4.3,4.4,4.5
IIpomexyTounasn 16 16
aTrecTanus no
AUCHUILINHE
(3K3amMeH)
39 30 54 Sk/p+16 144
Bcero )




2.2. TemaTuyecKMi IJIAH M COAEPKAHUE U CIIUTIIUHbBI

HaumeHoBaHue pa3aeioB U TeM

Copep:xaHue yuedOHOro MaTepuaJia (0CHOBHOe H NPo(deccHOHATIHLHO-OPHEHTHPOBAHHOE),
JIa0opaTopHbIe H NPAKTHYEeCKHE 3aHATHUS, IPUKJIATHO MOAY.Ib

Bcero

JabopaTopHble U

NpPaKTHYECKHE

®opmupyemble
KOMIeTeHIH

1

3

I

OcHoBHOe cofiep:kaHue

128+163

o]
»

Pasnea 1. OcHOBBI CTPOEHUsI BelecTBa

Tema 1.1.
CTpoeHHe aTOMOB XMMUYECKHUX AJIEMEHTOB
U IIPUPOJa XUMUYECKOU CBSA3U

OcHoBHOe CoIepiKaHue

TeopeaneCKoe oﬁyqeﬂne

CoBpeMeHHasi MOJIeNIb CTPOCHHS aToMa. DJeKTpoHHas KoHpurypauus aroma. Kinaccudukanms
XAMHYECKHX DIIEMEHTOB (S-, P-, d-o7memeHTh). BaneHTHbIE BIEKTPOHBI. BaneHTHOCTS.
DJIeKTpOHHAsI IPUPOAA XMMHUYECKOH CBSI3H. DJIEKTPOOTpHULIATEIbHOCTh. KoBalleHTHast CBS3b, ee
Pa3HOBUIHOCTH M MEXaHHM3Mbl 00pa3oBaHus (OOMEHHBI W JIOHOPHO-aKLEeNTOpHBIH). VoHHas
cBs13b. MeTtaymideckas cBsi3b. BonopoaHas cBsi3b. MeXMOJEKYSIPHBIC B3aUMOICHCTBUSL.
W30T011Bl, OCHOBHOE U BO30YKICHHOE COCTOSHHE aTOMA, THOPUAN3ALs aTOMHBIX OpOUTAICH.

HpaKaneCRue 3aHATUA

Pemenne mpakTHYECKHMX 3aJaHWHl HAa COCTaBJICHHE SJCKTPOHHO-rpaduveckux QGopmy
37eMeHTOB 1—4 nepuooB.

Pemenne 3aganuii Ha KMCIIOJB30BAaHME XMMUUYECKONW CHUMBOJMKH M Ha3BaHUU COCIUHEHHH IO
HOMEHKJIaType MEXAYHapOJAHOTO CO03a TEOPETUUECKON M MPUKIIAIHON XUMHUHU U TPUBUATIBHBIX
Ha3BaHWM MJII COCTaBIEHHUS XUMHUYECKHX (HOPMYJ JBYXAaTOMHBIX COCIUHEHHH (OKCHIIOB,
CcynbHUI0B, TUAPUIOB U T.I1.) ¥ IPYTHX HEOPTAHUIECKUX COSAMHEHUHN OTJEIBbHBIX KIIACCOB.

OK 01

Tema 1.2.
Iepuonnueckuii 3akoH u Tadmuma [I.1.
MeHnpeneeBa

OcHoBHOe cogep:kaHHe

TeopeTuquRoe Oﬁy‘leHl/le

l'[paKTuqeume 3aHATUA

Ilepuonuueckas cuctema xumuuyeckux snemeHToB .M. MenneneeBa. ®duznueckuil CMBICI
ITepuomuueckoro 3akona JI.MI. MeHnneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHWS CBOMCTB
XUMHYECKHX AJIEMEHTOB, 00pa3yeMBbIX MMM IPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBHH C
MOJIOKEHWEM XUMHUYecKoro ajemeHTa B llepuommyeckoit cucteme. MHpPOBO33pEHUECKOE H
Hay4Hoe 3Hauenue [lepuoguueckoro 3akona [[.M. MengeneeBa. Ilpornossr [I.11. Menneneena.
OTKpBITHE HOBBIX XUMHYECKUX HJIEMEHTOB.

OK 01
OK 02




Pemenne mpakTHKO-OPHEHTHUPOBAHHBIX TEOPETHUYCCKHX 3aJaHUl Ha  XapaKTepHU3aIllrio
XUMHUYECKHUX 2JIECMEHTOB «Mertammdeckue / HEMETAJTHICCKIEC CBOKCTBA,
3JIEKTPOOTPHIATEIIFHOCTh U CPOJICTBO K MEKTPOHY XUMHUYECKUX IJIEMEHTOB B COOTBETCTBHE C
WX DJCKTPOHHBIM CTPOCHHEM U TOJIOKCHHEM B TIEPHOANYECKON CHCTEME XHMHYECKUX
snmemeHToB .M. MenneneeBay.

Pa3gen 2. Xumuyeckue peakuuu

11

Tema 2.1. THUITBI XUMUYECKUX PEAKINN

OcHoOBHOe coiep:kaHue

Teopernueckoe o0y4yeHue

Knaccudukanus u THIIBI XUMHUYECKHX PEAKIUH C y4JacTHEM HEOPTaHWYECKHUX BELIECTB.
KonmnuectBeHHble OTHOMIEHHST B XUMHH. OCHOBHBIC KOJIMYECTBEHHBIC 3aKOHBI B XUMHH M
pacdeTsl 10 ypaBHEHHMSAM XHMHWYECKHX peaknuil. Mosib Kak eIMHMIIAa KOJIMYECTBA BEIIECTBA.
MonsipHas Macca. 3aKOHBI COXpAaHCHUS MacChl M SHEPTHH. 3aKoH ABoraapo. MospHEIA 00beM
ra3oB. OTHOCHTEIbHAS IUIOTHOCTH I'a30B.

Peakuuu koMIuiekcooOpa3oBaHUsi C y4YacTHEM HEOPraHWYeCKUX BEIIECTB (Ha IpuMepe
THIPOKCOKOMIUIEKCOB IIMHKA M aTIOMHUHUS).

HpaKaneCKue 3aHATUA

CocraBiieHre ypaBHEHUN PEAKINI COTMHEHUS, PA3I0KESHHS, 3aMEIlIeHuUs, OOMeHa. Y paBHEHHS
peakuuii TOpeHrs, HOHHOTO OOMEHa, OKUCIICHUSI-BOCCTAHOBJICHUSI.

Pacuer konnuecTBEHHBIX XapaKTCPUCTHUK HCXOJHBIX BCUICCTB M IMPOJAYKTOB pPCAKIIUH. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOAYKTA PEaKIIHH COSIMHEHUS, €CIIA OJTHO U3 BEIICCTB JaHO
B M30BITKE W/WIM CONEPXKUT TNpHMecH. PacdeT maccoBoil WM OOBEMHOH IONMH BBEIXOJA
MPOAYKTA PEAKINH COCTUHECHUS OT TEOPETUISCKA BO3MOXKHOTO. PacueT 00beMHBIX OTHOIICHHH
ra3oB. Pacdger maccel (00BEM, KOIHYECTBO BEIIECTBA) MPOINYKTA PEAKIHUH, €CIH OTHO W3
BEIIECTB JIaHO B BUJIC PACTBOPA C OIPECIICHHON MAacCOBOM JJOJIeH paCTBOPEHHOTO BEIIECTBA.

ypaBHeHI/I}I OKHCJICHUA-BOCCTAHOBJICHHS. Cremnedn OKHMCJICHHA. OKHCIIUTENTD u
BOCCTaHOBUTENL. OKUCINTEIbHO-BOCCTAHOBUTEILHBIE p€akuu B Mpupoaec, mporn3BOJACTBEHHBIX
mpoueccax u KU3HCACATCIIBHOCTHU OpraHu3MOB. OKHUCIINTENHHO-BOCCTAHOBUTEILHBIN
MOTCHI A CPCAbI. CocraBlieHue u YpaBHHUBAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKIII/Iﬁ
METOAOM 3JIEKTPOHHOT'O Oananca. TUIMYHEIE HEOPraHn4CCKUEC OKUCIUTEIN U BOCCTAHOBUTECIIN.
3J'I€KTp0J'IH3 PacTBOPOB U pacijiaBOB CoJIeH.

OK 01

Tema 2.2. DNEKTPOTUTHYECKAS
IHMCCOLIMALNA ¥ HOHHBINH 0OMEH

OcHoBHOe coaepkaHue

Teopernueckoe o0y4enne

TeOpI/ISI 3H€KTpOHPITI/I‘I€CKOﬁ JUCCOLMalH. PeaKHI/II/I nounHoro oomena. CocraBiieHHe peaxunﬁ
HOHHOr0 0OMeHa IMYTEM COCTABJICHUSA UX MOJIHBIX U COKPAIICHHBIX NMOHHBIX ypaBHeHHfL
FI/IHPOJ’II/IS cojcii. 3HaueHue TUApoJin3a B OHOJIOrHYECKUX OOMEHHBIX mnmpouneccax. HpI/IMeHCHI/IC
TUAPOJIM3a B IPOMBIIIIJICHHOCTH.

OK 01




JlaGopaTopHble 3aHATHSA

JlabopaTopHas paboTa «Peakiuu ruapou3a.

HccnenoBanue cpebl pacTBOPOB coJicii, 00pa30BaHHBIX CHIBHBIMH U CIa0BIMU MPOTOIUTAMH,
U UX peaKkiuid ¢ pacTBOpaMH IIeiaodn M kapOoHata HaTpusa. CocTaBlieHHE pPeaKkIril THAPOIH3a
CoJIeii.

KonTpoabHnas padora 1
CTpoeHHUE BENIeCTBA U XMMUYECKUE PEaKLIHH.

Paznmen 3. CTpOCHHe H CBOMCTBA HEOPraHu4veCKuXx BeIIeCTB
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Tema 3.1. Knaccudukaius, HOMEHKIATypa
U CTPOEHHE HEOPraHMUYECKUX BEIIECTB

OcHoBHOe CoAepiKaHue

Teopernueckoe o0y4yeHue

[Ipemmer Heopranmdeckol XMMHU. B3anmMOCBsS3b HeopraHWuecKknX BemecTB. Kimaccuduxamms
HeopraHmdeckux BemiecTB. [IpocTteie u crmokHBIe BemecTBa. OCHOBHBIC KIIACCHI CIIOKHBIX
BeIIeCTB (OKCUABI, THAPOKCUIBI, KUCIIOTHI, coiir). HOMEHKIIaTypa 1 Ha3BaHHE HEOPTaHUIECKAX
BEILECTB HCXOJsSl M3 MX XHMHYECKOH (OpMYJbl WIM COCTaBJICHHE XUMHYECKOH (GOpMyJIbI
HCXO/I U3 Ha3BaHHUS BEILECTBA 10 MEXTYHApOJAHOM MM TPUBHATBHON HOMEHKJIATYpE.
MexMoneKkyaspHble B3auMoAeHcTBH. Kpucramioruaparsl. ArperaTHsle COCTOSIHHS BEIIECTBA.
Kpucrannmueckue u amopdHbIe BeIIecTBa. THIBI KPUCTAIIMYECKHX PEIIeTOK (aTOMHas,
MOJICKYJISIpHAsl, MOHHAs, MeTaJuIMuecKkas). 3aBUCUMOCTh (DU3MUECKUX CBOWCTB BeEHIECTBA OT
TUTIA KPUCTAJTUYECKON penieTKu. [[puarHBI MHOr000OpasHs BEIIECTB.

CoBpeMeHHBIC TPEICTaBICHUS O CTPOCHUHM TBEPIBIX, KUIKAX M Ta3000pa3HBIX BEMICCTB.
JKunkue kpucTaisl.

HpaKaneCRue 3aHATUA

Pemenne 3amay Ha pacyeT MaccoBOil 10N (Macchl) XMMHUYECKOTO 3JIeMEHTa (COeTMHEHHMs) B
MoJIeKyJie (CMecH).

Pemenne mnpakTH4ecKWx 3aJaHUN TO KJIACCH(PHUKANNK, HOMEHKIAType M XHMHYECKUM
(hopMysaM HEOPTaHMUYECKUX BEIIECTB PA3NIWYHBIX KIacCOB (HA3BIBATh W COCTABIATH (POPMYIIBI
XUMHYECKHX BEIIECTB, OMPENEATh MPHHAIICKHOCTD K KIacCy).

Hcrounnkn XxuMudeckoidl mHbopMmanuu (HaydHas M ydeOHO-HaydHas JUTEpaTypa, CpPeacTBa
MaccoBoil wmH(popMmarmu, cetb MHTepHeT M apyrume). [lowck wmH(pOpManmu MO Ha3BaHUAM,
UIeHTU(HUKATOPaM, CTPYKTYpHBIM (hOpMyJIaMm.

OK 01
OK 02

Tema 3.2. OU3HKO-XHUMHUYECKHE CBOMCTBA
HEOpPraHUYECKUX BEIECTB

OcHoBHOe coaep:KaHHe

Teopernueckoe o0y4enne

Metamnel. O0mue Qu3nyeckue W XUMHUYECKHE CBOMCTBa MeTaiuioB. CHocoOBI MOJIYYCHHS.
3HaYeHNE METAJUIOB 1 HEMETAJUIOB B IIPUPOJE ¥ KU3HEACATEIFHOCTH YEJI0BEKa U OPTaHU3MOB.
Koppo3ust MeTayutoB: BHIBI KOPPO3HH, CITIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3HH.

OK 01
OK 02




Hemerammer. Obume pu3myeckie U XMMAYECKHE CBOWCTBA HEMETAIUIOB. THITMYHBIE CBOWCTBA
metauioB [Y— YII rpynm. Krmaccudukamus m HOMEHKIATypa COCIWHEHHN HEMETaJUIOB.
KpyroBopoTs! OMOTEHHBIX 3JIEMEHTOB B TIPHUPOJE.

XHUMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB HCOPraHUYCCKUX BCUICCTB (OKCI/II[OB, TUAPOKCHUIOB,

KHCJIOT, COJIEH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX 2
COEIMHEHUH, BBICIINX OKCHIOB M THAPOKCHIOB.
IIpakTHyeckue 3aHATUS
CocraBneHue ypaBHEHMH XHUMHUECKHMX peakIUi C ydacTHMeM TMPOCTBIX M CIIOKHBIX
HEOPraHMYEeCKHX BEIECTB: OKCHIOB METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIIOT, OCHOBAaHMHA M aM(OTEPHBIX THMIPOKCHUAOB, HEOPraHUYECKHX COJIEH,
XapaKTEepU3yIOLIMX UX CBOMCTBA.
Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUN HAa CBOMCTBA U IIOJyYEHUE
HEOPraHMYECKHX BEIECTB.
JlabopaTopHble 3aHATHS
JlabopaTopHras paboTta «CBOCTBAa METAJIJIOB U HEMETAJLIOBY.
HccnenoBanne (GU3MYECKUX M XMUMUYECKUX CBOMCTB METAUIOB M HEMETauloB. PerieHue
HKCHEPUMEHTAIBHBIX 33734 0 CBOMCTBAaM XMMHYECKHM CBOMCTBAM METAIOB M HEMETAJUIOB,
0 PACIIO3HABAHHUIO U MOJIYYCHUIO COSAMHEHNH METAJUIOB U HEMETAJJIOB.
Tema 3.3. IIpousBoactBo Heopranumueckux| OCHOBHOe coaepKaHue 4 OK 01
BEIIECTB. 3HAUCHNE U IPUMEHEHUE B OBITY U TeopeTnueckoe oGyueHue 2 OK 02
Ha MPOU3BOJICTBE
OO6ue mpencTaBIeHUS O MPOMBIIIICHHBIX CIIOCO0aX MOMYYEeHHS XMMHUYECKHX BeELIecTB (Ha
IpUMepe IPOU3BOCTBA aMMHAKa, CEPHOM KUCIIOTHI).
UepHasg M 1BeTHass MeTawayprus. lIpakTudeckoe NMpUMEHEHHE 3JIEKTPOJIH3a AN HOIydYCHHUS )
HIETIOYHBIX, IIEJIOYHO3EMENBHBIX METa/uIoB M amoMuHua. CTeKo U CHUJIMKaTHas
MPOMBIIIJIEHHOCTb.
[Ipobnema 0TX010B 1 MOOOYHBIX MTPOITYKTOB.
IIpakTHyeckue 3aHATUSA
Pemenne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUI O POIM HEOPraHWYECKOH XUMHUH B Pa3BUTUU
MEIUIMHBI, CO3MaHMHM HOBBIX MarepuajoB (B  CTPOMTENBCTBE M JIp.  OTPaciix
MPOMBIIIJICHHOCTH), HOBBIX HCTOYHHWKOB SHEPrHH (aIbTEPHATUBHBIE HCTOYHWKH SHEPTHH) B
pemeHnn Ipo0IeM 3KOJOTHIECKON, SHEPTeTHIECKOH U MHUIIeBOH 0€30IacHOCTH.
KourpoabHas padora 2 1
CBoiicTBa HEOPraHUYECKUX BELECTB.
Pa3gen 4. CTpoeHne H cBOICTBa OPraHHYeCKHX BelllecTB 27
Tema 4.1. Knaccudukanus, crpoenue u| OCHOBHOe coaep:KaHHE 4 OK 01




HOMEHKJIATypa OPTaHUIECKUX BEIIECTB

Teopernueckoe o0y4yeHue

IIpenmer opranndeckoil xumuu. B3auMocBs3p HEOPraHUYECKUX U OPTaHUUECKUX BEIIECTB.
XuMHUeCKOoe CTpOEHHE KaK IMOpPsIOK COEAMHEHHS aTOMOB B MOJEKyJe COINIaCHO UuX
BICHTHOCTH. OCHOBHBIE TIOJIOXKEHHUSI TEOPHHM XHMHYECKOTO CTPOCHHS OPraHHMYECKHX
coenuHeHuil A.M. BytnepoBa. YrinepoaHblil CKEJIET OPraHuYeCKON MOJIEKYJIbl. MOeKyIsIpHbIE
U CTPYKTypHBIE (pa3BEepHYTHIE, COKpAIIEHHBIE) XUMIYECKIE (POPMYITBl. 3aBUCUMOCTDh CBOMCTB
BEIIECTB OT XHWMHYECKOTO CTPOSHHA MOJIEKyl. M3omepus u wm30Mepsl (CTpyKTypHas,
reomMeTpudeckas (Iuc-TpaHc-u3oMepust). KpaTHOCTh XUMHYECKOH CBSI3H.

[Tonsitue o QyHKIMOHANbHOW rpynne. [IpuHIMOBI — KIacCUPHUKAMKM — OPraHUYECKHX
coenuHeHU. MexayHaponHas HOMEHKJIATypa W HPUHLMIBI HOMEHKJIATYPbl OPraHUYECKUX
COCIMHEHUN.

HpaKaneCKue 3aHATUA

HomMeHnknatypa  OpraHM4ecKMX  COCIUHCHHMN  OTHCNBHBIX  KIACCOB  (HACHIIICHHBIC,
HCHACBIIICHHBIC M apOMATHYCCKHE YIJICBOIAOPOIBI, CIUPTHI, (DEHOJBI, AJIbIACTHIbI, KCTOHBI,
KapOOHOBBIE KHCIOTHI U Jp.) CocTaBiieHHE MOJHBIX M COKPALICHHBIX CTPYKTYPHBIX (hopmyt
OpPraHUYECKUX BEIIECTB OTACNIbHBIX KJIACCOB, UCIOJIB3Ys HMX HA3BAHUS M0 CHUCTEMATHUYECKOM
HOMeHKJarype. Pacuerpl mpocreiiiieil (OpMyIsibl OpraHHYECKOil MOJIEKYJbI, HCXOAS W3
3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2. CpoiicTBa  OpraHWYECKHUX
COEIMHEHUI

OcHoBHOe coaepkaHue

14

TeopeTnueckoe o0y4yeHue

10

Du3NKO-XMMHYECKHE CBOHCTBA OPraHNYECKUX COSIMHEHUH OTJENbHBIX KI1acCoB (0COOEHHOCTH
KacCU(MKAlMM W HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHYECKHH psii U obmast (opmya;
n3oMepust; PU3NUECKHIE CBOMCTBA; XMMHUUECKHE CBOMCTBA; CIIOCOOBI MOTyUeHHS):

— OPCACIbHBIC YTJIEBOAOPOIBI. FOpeHI/IG METaHa KaK OAWH W3 OCHOBHBIX MCTOYHHKOB TCIlJIa B
IMPOMBIIUJICHHOCTH U 6I>ITy. CBolicTBa MNPUPOAHBIX YIJIIEBOAOPOAOB, HAXOXKACHNUEC B MIPUPOJAC U
MNPUMEHCHUEC AJIKAHOB;

— HEMIPEACJIbHbBIC U apOMATUYCCKHUE YIJICBOAOPObI. HOJ’II/IMepI/BaHI/Iﬂ OTHUJICHA KaK OCHOBHOC
HalpaBJICHHUE €ro UCHOJIb30BaHUs. rOpCHI/Ie allCTUJICHA KaK MCTOYHHK BBICOKOTEMIICPATYPHOI'O
TUIaMCHHU 1A CBApKH U PE3KU METAJIJIOB;

— KHCIIOPOJICOAEPIKAIINE COCIMHEHUS (CHHPTHI M MPOCThIe 3(QUPHI, (EHONBI, aTbACTUAB U
KETOHBI, KapOOHOBBIE KHCJIOTBI ¥ MX MNPOW3BOAHEIE). [IpakThdyeckoe TpUMEHEHUE
STHJIEHTIIMKOJIS, IInepuHa, ¢penoina. [Ipumenenne Gpopmanbaernaa, aneTaibIeruia, yKCyCHOu
KUCJIOTHI. MblIa Kak COJIM BBICIINX KapOOHOBBIX KUCIOT. MoloIIe CBOMCTBA MBLJIA;

— azoTrcoacpKaline COCAUHCHUA (aMI/IHI)I 1 aMUHOKHUCJIOTHI, 66HKI/I).

KJ'IaCCI/I(l)I/IKaI_lI/ISI 1 0COOEHHOCTHU OpPraHnv4eCKux pCaKHHﬁ. PCaKHI/IOHHHe LCHTPLI. Pa,HI/IKaJ'H)I.
HepBOHa‘IaJ’ILHLIC TOHATHSA O TUIIAX U MCXaHU3MaX OPTaHUYCCKUX peaKHHﬁ.

OK 01
OK 02




IpakTHyeckue 3aHATUSA

Pemenne nemnodex mpeBpalieHUH Ha T€HETUYECKYHO CBA3b MEXIY KJIaCCaMHU OPTraHHUYECKUX
COEJMHEHUI C COCTaBICHHEM HAa3BaHMH OPraHUYECKUX COEIMHEHUN IO TPUBUANBHOM WM
MEXAYHapOAHON CHUCTEMaTHYECKOM HOMEHKJarype. PemieHune pacdeTHeIX 3agad 1o
YPaBHEHHSIM PEaKIHi ¢ yIaCTHEM OPraHMYECKHX BEILECTB.

JlabopaTopHble 3aHATHS

JlabopatopHnas pabota «IloxydeHne STHICHA U N3YyYCHHE €TO CBOMCTBY.

[Tomy4enne 3TwiieHa U3 3TaHONA B Ja0OPATOPHN M W3YyYCHUE €r0 (PU3WIECKUX M XMMUYECKHX
cBoiicTB. CocTaBleHNE peakuii NPUCOSTNHEHNS U OKHCIICHHS Ha pUMepe 3THieHa. Pemenue
pacyeTHBIX 3a/1a4 C UCIOIb30BaHUEM INIOTHOCTH I'a30B [0 BOJOPOAY U BO3AYXY.

Tema 4.3. Opranuueckue BelecTBa B
KU3HENICATETIbHOCTH YyenoBeKa.
IIpousBoacTso U IIPUMEHEHHE
OpPraHUYECKUX BEIIECTB B IPOMBIIUIEHHOCTH

OcHoBHOe coaepkaHue

TeopeaneCKoe oﬁyqe}me

Bbuooprannyeckue coenuaenus. [IpuMmenenne u Gronornyeckas poss yrieBonoB. OKucieHne
YIJIEBOJOB — UCTOYHUK SHEPTHM JKUBBIX OpraHu3MoB. OONacTH MpUMEHEHUS aMHHOKHUCIIOT.
[MpeBpamienuss OenkoB MUINM B OpraHu3Me. buonormueckue (QyHKIMU — OEIKOB.
buosnornueckue GpyHKIUH XKUPOB. Posib OpraHMYecKkoil XMMHUH B PELICHUH ITPOOIIEM HIIEeBOH
6e30MacHOCTH.

HyxienHOBBIE KHCIOTHL: cOCTaB U cTpoeHne. CtpoeHne HykineoTH0B. CocTaB HYKJIEMHOBBIX
kucinoT (JHK, PHK). Pors HyKI€HHOBBIX KACIOT B KH3HEICATCIBHOCTH OPTaHU3MOB.

[Tpon3BoACTBO OpraHMYECKWX BEIIECTB: IIPOM3BOJCTBO METaHONA, IepepaboTka HePTH.
IMomuaTuneH kak KPYNMHOTOHHA)XXHBIM MPOAYKT XUMHUYECKOTO HpPOHU3BOACTBA. IIpumeHeHne
sTHiIeHA. [IpON3BOACTBO U MPUMEHEHHUE KaydyKa U PE3UHBL.

CuHTeTHYEeCKHEe U HCKYCCTBEHHBIE BOJIOKHA, HX CTpOeHMe, cBoiicTBa. IlpakTuueckoe
WCIIONIb30BaHNE BOJIOKOH. CHHTETHYECKHE IJICHKH: M30JIIIMS AT IIPOBOJOB, MEMOpAHBI IS
OTIPECHEHUS BOJIBI, 3aIIUTHBIC IJICHKH JJIs1 aBTOMOOWIIEH, TIACTBIPH, XUPYPTUIECKUE TOBSI3KH.
HoBrle TexHOIOTNH aNbHEHIIIEr0 COBEPIIICHCTBOBAHUS ITOIMMEPHBIX MaTEPHAIOB.

Ponb opraHnyeckoil XMMHUM B pEIICHUH MTPOOJIEM SHEPreTHYecKoi 0e30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3/aHWM HOBBIX MaTEPHAJIOB, HOBBIX HMCTOYHUKOB JHEPIHM (aJbTEpHATHBHBIC
VCTOYHHMKHU SHEPTUH).

IIpakTHyeckue 3aHATHS

PemeHne NpakTHKO-OPHEHTHPOBAHHBIX 3aJaHUN [0 COCTABJICHUIO XHMHYCCKHX PEaKIIHH,
OTPAKAIOIIUX XHMHYECKYI0 aKTHBHOCTh OPraHWYECKHX COCIUHCHUI B Ppa3IMYHBIX CpEaax
(pUpOTHBIX, OMOJIOTHIECKUX, TEXHOTCHHBIX ).

KourpoabHas padora 3

CTpyKTypa 1 CBOHCTBAa OPTaHUYECKHAX BEIICCTB.

OK 01
OK 02

Paznen 5. Kunernyeckue u TEPMOIUHAMUYECCKHEC 3AKOHOMEPHOCTH IMPOTCKAHUA XUMHNYECCKUX pealcum”d

11




Tema S5.1. Kunernueckue 3aKOHOMEPHOCTHU

OcHoBHOe coiep:kaHue

OK 01

MIPOTEKAHUS XUMHUYECKUX pEaKLUH TeopeTnueckoe o0GyueHHe OK 02
Xumuueckue peakimu. Kiaccudukanus XUMUYECKHAX pPEaKIuid: 1Mo (a3oBOMY COCTaBY
(rOMOTEHHBIE W TETCPOTCHHBIC), IO HCIOJNB30BAHUIO KaTaiu3aTopa (KaTaJuTUYeCKHe W
HCKATAJTUTHYCCKHE).
CKOpOCTh pCakifM, €¢ 3aBUCHMOCTb OT pa3jIM4YHBIX (DAKTOPOB: MPHUPOABI PEATHPYFOLIIX
BEIIECTB, KOHIICHTPAIIMH PEearupyrollnX BeIecTB, TemImeparypbl (mpaswio Bawt-TI'odda),
TUTOIIA/IA PEAKIMOHHON MMOBEPXHOCTH, HATMYHS KaTajau3aTtopa. Poib KaTain3aTopoB B IPUPOAE
Y TIPOMBIIIUIEHHOM TIPOHU3BOICTBE.
OHeprus akTUBalMU. AKTUBUPOBaHHBIM Komiuiekc. Karamusatopel u karanus. Pomb
KaTaJIn3aTOPOB B IIPUPOJIE M MTPOMBIIIIICHHOM IIPOU3BOJICTBE.
JlaGopaTopHbIe 3aHITHSA
V3ydeHre 3aBHCUMOCTH CKOPOCTH XMMHYECKOH peakiMi OT KOHIICHTPAI[UH Peardupyrolnx
BEILECTB U TEMIIEPATYPBI.
JlabopaTopHas paboTa Ha BEIOOD:
1. Jlabopatopnas padota «OrnpeaereHne 3aBUCUMOCTH CKOPOCTH PEAKIMU OT KOHIICHTPAIUU
pearupyroIux BeuiecTsy. MccnenoBanue 3aBUCHIMOCTH CKOPOCTH PEAKI[UK OT KOHICHTPAIIUH.
OnpepeneHre KOHCTAHTH CKOPOCTH PEAKIIUH IPAUISCKAM METOIOM.
2. JlaboparopHas paboTta «OnpenercHre 3aBUCUMOCTH CKOPOCTH PEAKIUU OT TEMIIEPATypPhD».
HccrnenoBanne 3aBUCHIMOCTH CKOPOCTH PEaKIUH OT TEMIIepaTyphl. Pacuer sHeprun akTHBaluu
peaxmuu.
Pemenne mnpaKkTHKO-OPHEHTHPOBAHHBIX 3aJaHUil HAa aHanu3 (HaKTOPOB, BIHUAOIUX Ha
W3MEHEHUE CKOPOCTH XUMUYECKON PEaKI[HH.
Tema 5.2. Tepmognaamudeckre| OCHOBHOe coiepkaHne
3aKOHOMEPHOCTU TPOTEKAHUA XUMUYCCKHUX TeopeTu‘lecxoe Oﬁy‘leﬂl/le OK 0]
peakuuil. PaBHOBecHe XUMUUECKUX PEaKLIMii OK 02

Knaccudukanus XMMHYECKHX pEakIMi: 10 TeIsioBoMy J(PQeKTy (3K30TepMHYECKHE,
SHIOTEPMHUYECKHUE), MO oOpatuMocTu (oOpaTumble W HeoOpatumbie). TemtoBble 3G GHEKTHI
XUMHYECKHX peakiuii. Tepmoxumudeckne ypaBHeHHA. OOpaTUMOCTh peakiuid. XUMHUYECKOe
PaBHOBECHE M €r0 CMEIEHHE IO JeHCTBUEM Pa3IMYHBIX (GaKTOPOB (KOHIIEHTPALHS PEareHTOB
WA TPOAYKTOB pEaKINH, AAaBICHHWE, TeMIIepaTypa) JUIL CO3IJaHUS ONTHMAJBHBIX YCIOBHH
MPOTEKAHUS XUMHUECKUX HPOIIECCOB.

[onsiTre 006 sHTanmBIMU W SHTponUH. DHeprus I'nb6ca. 3akon I'ecca u crencTBHS W3 HETO.
Ponb cmenenns paBHOBECHS B TEXHOIOTMYECKUX MPOLECCAX.

IIpakTHyeckue 3aHATHS

[puauun Jle Ilarense. BumsHue pasnuyHbX (AKTOPOB Ha M3MEHEHUE pPaBHOBECHUS
XUMHYECKHX PEaKIii.




3aK0oH JEHWCTBYIOIIMX MacC M KOHCTaHTa XMMHYECKOTO paBHOBECHs. PacdeTsl paBHOBECHBIX
KOHIICHTPAIIMH pearnpyronix BEIIECTB M MPOIYKTOB peakiuid. Pacders! TemnoBoro sddexra
pEaKIuH.

Pewienue npakTUKO-OpUEHTUPOBAHHBIX 3alaHuil Ha npuMeHeHue npuHuuna Jle-latense nms
HaxXOX/ICHNS HAIPaBJICHUS CMEIICHUS PABHOBECHSI XUMHUYECKOH peakIuu W aHaiu3 (pakTopos,
BIIMSIOIINX HAa CMEIIEHNE XUMHIECKOTO PAaBHOBECHSI.

JlaGopaTopHble 3aHATHSA

JlabopatopHast padorta «/3yueHne BIUSHUS Pa3IUYHbIX (PAKTOPOB HA CMELIEHHE XHMHUYECKOTO
PaBHOBECUS».

HccnenoBanue BIUSHUSA U3MEHEHUS KOHLIEHTPALMK BEUIECTB, PEAKLUU CPEAbl U TEMIIEPATYPhI
Ha CMEIIEHHEe XHMHYECKOro paBHOBecud. CpaBHEHHE IOIY4YEHHBIX pE3yJbTaTOB C
TEOPETUYECKU NIPOTHO3UPYEMBbIMU Ha OcHOBe npuHnuna Jle [larense.

KourpoabHnas padora 4

CKOpOCTL XAMHYCCKOM peakuu U XUMHUYCCKOC paBHOBCCHC.

Pasnea 6.lucnepcHble cucTeMbl

Tema 6.1. [ucnepcHsle cucteMbl u| OCHOBHOe coaep:KaHHe OK 01
(hakTOpHI MX YCTOWIMBOCTH TeopeTnueckoe o0GydeHue OK 02
OK 07

[Jucnepcusie cucremsl. Kosmonauple cucteMsl. MICTHHHBIE pacTBOPEI.

PactBopenne kak ¢u3MKO-XMMHYecKuid mpomecc. PactBopsl. CrmocoObl ITPUTOTOBICHMS

pactBopoB. PactBopmmocTh. MaccoBast 10is pacTBOPEHHOrO BemlecTBa. lIpenensHO

JIOIYCTHMbIe KOHIIEHTPALMH U UX UCIIOJIb30BaHHUE B OLIEHKE IKOJIOTNYECKON 0€30MacHOCTH.

Kiaccudukaums aucrnepcHbix cucreM o coctaBy. CrtpoeHne W (pakTopbl yCTOHYMBOCTH

JUCIICPCHBIX CHUCTEM. Pacrio3HaBaHye WCTUHHBIX PacTBOPOB, KOJUIOMAHBIX pPacCTBOPOB H

rpyboaucniepcHbix cucreM. CTpoeHHMe MHLEIUIbl. PaccenBaHMe CBeTa NpU MPOXOXKICHUU

CBETOBOTO ITy4Ka Yepe3 ONTHIECKH HeOHOPOaHYo cpeny (ddhdexra Tunmans).

IIpakTHyeckune 3aHATHS

Peuienue 3a/1a4 Ha IPUTOTOBJIEHHE PACTBOPOB.

Pemenne mNpakTHKO-OPUEHTHPOBAHHBIX PpAacUeTHBIX 3aJaHUil Ha JHMCIEPCHBIE CHCTEMBI,

UCIIONIb3yeMble B OBITOBOM ¥ IPOW3BOJCTBEHHOM JESATENBHOCTH 4YeJOBEKa, C IIO3ULUI

9KOJIOTMYECKOH 0e30MacHOCTH MOCHIEACTBUH M TPaMOTHBIX PEIICHHH Ipo0ieM, CBSI3aHHBIX C

XUMUEH.
Tema  6.2. Hccnenosanne  CBOMCTB|QcHOBHOE COep:KAHTE OK 01
JIMCTIEPCHBIX CHCTEM TS nx OK 02

uacHTH(DHUKAITIT

JlaGopaTopHbIe 3aHATHSA

JlabopatopHas padota «IIpuroToBiieHre pacTBOPOBY.
[IpuroroBnenne pacTBOpOB  3aJaHHOM  (MOJISIPHOI)  KOHLEHTpauuu (C  NPaKTHUKO-
OPHEHTHPOBAHHBIMH BOIIPOCAMH), OTIPEJICIICHNUE CPEbl BOIHBIX PACTBOPOB.




JlabopatopHas pabota «VccinenmoBaHne TUCTIEPCHBIX CHCTEM.

[lpuroToBeHNe M W3YyYCHHE CBOMCTB MAUCIEPCHBIX CHUCTEM pAa3HBIX BHJIOB: CYCIICH3HH,
9MYJILCUH, KOJUIOMIHOTO pacTBopa. CpaBHEHNE CBOWCTB MCTHHHBIX U KOJUIOMIHBIX PacTBOPOB,
BBISIBJICHUE OCHOBHBIX Pa3JIMYMi MEKIY HUMH.

KontpoJsbnas paéora 5
JlucniepcHble CUCTEMBI.

Paszpen 7. KauecTBeHHBIE peakuun 06Hapyme}mﬂ HEOPraHu4Y€CKUX M OpraHuv4e€CKux BEemeCcTB

Tema 7.1. OOHapyxeHHe Heopranumdeckux | OcHOBHOe conep:kaHue OK 01
KaTHOHOB U aHHOHOB TpakTHueckue 3ansTHs OK 02

KadecTBeHHBIE XMMHUYECKHE pEaKIHH, XapaKTepHbIE U1 OOHAapyXECHHS HEOPTraHWYECKHX

BEILECTB (KaTHOHOB 1 aHHMOHOB). COCTaBlIeHHE YpaBHEHNH peakiuii 00HapyKeHHs KaTHOHOB [—

VI rpymn 1 aHHOHOB, B T.4. B MOJISKYJIIPHOH M HOHHOH (opmax.

Peakunu oOHapykeHHsI HEOPraHUYECKHUX BEIIECTB B peaIbHBIX 00BEKTaX OKPYIKAIOIIEH Cpebl.

JlaGopaTopHble 3aHATHA

OOHapy)XeHHE HEOpPraHWYeCKHX BellecTB (kaTHOHOB [-VI rpynm wuiaM aHHOHOB) C

HCIIOJIb30BaHNEM Ka4eCTBEHHBIX aHATMTUIECKUX PEaKIIHH.

JlabopatopHas paboTa Ha BEIOOD:

1. JTaboparopHast paboTa « AHATUTHYECKHIE peakuu KaTHOHOB [—VI rpymmy.

[IpoBeneHne KaueCTBEHHBIX PEaKIMi, UCHONB3YEMBIX I OOHapy»XEeHUsI KaTHOHOB | rpyrmbl

(xamws1, HaTpus, MarHus, aMmMonus), Il rpynmer Ha npumepe OGapwus, 111 rpynmer — cBuHma, 1V

TpyTIBI - TIOMHHUS,

V rpynnst — xkene3a (II u IIT), VI rpynnel — aukens. Onucanue HaOIONaeMbIX SBICHUH H

COCTaBJIEHUE XUMHYECKHUX PEaKIIi.

2. JlaboparopHas paboTa « AHAUTUTHYECKUE PEAKIIUYA aHUOHOBY.

IIpoBeneHne KadeCTBEHHBIX PEAKIINi, ICIIONB3yEeMbIX UII OOHAPYKEHNS aHHOHOB: KapOoHara,

tdbocodara, cynbdara, cyapdpuma, HUTpaTa, Xyopuaa u Ap. Onurcanne HAOIIOJAEMBIX SIBJICHUN U

COCTaBJICHUE XUMHUYECKHX PEaKIUil.
Tema 7.2. OOGHapyxeHue OpraHMYECKHX|(CHOBHOE COAepKAHHE OK 01
BELIECTB OTZEIbHBIX KJIACCOB c OK 02

HCIIOJIb30BAHHUEM KAUYCCTBCHHBIX peaKHI/Iﬁ

HpaRTuquKue 3aHATUSA

KauecTBeHHBIE XMMHUYECKHE PEAKINH, XapaKTepPHbIE AJIsI OOHApy)KEHUs OTHEIBHBIX KJIACCOB
OpPTaHMYECKUX COCIUHEHWH: (EHOJOB, IBAETHIOB, Kpaxmala, YKCYCHOH KHCIIOTHI,
AMHUHOKUCIIOT U JIp.

Jenarypauus OeJIKOB IPU HArpeBaHUHM, LIBETHBIC PEaKINUHU OEIIKOB.

CocraBiieHHe Ka4eCTBEHHBIX PEaKIMii OOHApY>KEHUS OPraHMYECKHX COEAWHEHUI OTIEIbHBIX
KJIaCCOB.

JlaGopaTopHble 3aHATHS




OOHapyXeHHE OPraHUIECKUX COCTUHEHUH OTIEIBHBIX KJIACCOB.

JlabopatopHas paboTa Ha BEIOOD:

1. Jlabopatoprnas pabora «KadecTBeHHBIC peakIMM Ha OTHEIbHBIC KIACCHl OPTaHUYECKUX
BEILIECTBY.

[IpoBeneHne KadeCTBEHHBIX PEAKLUM, HCIIONB3YEMBIX JUIA OOHApyKEHUS OPTaHHIECKUX
BEIIECTB PA3IMYHBIX KIACCOB: (DEHOJIOB, aNbIETHIOB, KpaxMana, YKCYCHOH KHCIOTHI,
AMHMHOKHUCIIOT, OenkoB U ap. OmnucaHue HaOMIOJaeMbIX SIBICHUI M COCTaBJICHHE XMMHYECKHUX
PeaKLUii U/UIH CXEM.

2. JlaboparopHass pabora «KauecTBeHHBIH aHaNW3 OpPraHMYECKUX COCIMHEHUH 10
(YHKIIMOHAJIBHBIM TPYIIIIamMy.

HpOBe,Z[eHI/Ie Ka4yCCTBCHHBIX peaKuHﬁ, HCIOJIB3YEMBIX [JIA pacro3HaBaHUA OPTraHUYCCKUX
BEILIECTB OTACNBHBIX KIACCOB IO (DYHKIMOHAIBHBIM TPYHNNaM: HA MPHUMEPEe aMHHOKHCIOT H
KapOOHOBBIX KHCIJIOT, CIIUPTOB M (DEHOJIOB, ANBAETHAOB M KeTOHOB. OmnmcaHne HaOII0AaeMbIX
SBJICHUH M COCTABIICHUE XUMHUCCKHUX PEAKIMN F/HUIIH CXEM.

IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coep:KaHue MPUKIATHOTO MOTYJIsI) 42
Paznen 8. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEILHOCTH YeJI0OBEKA OK 01
Tema 8.1. OcHOBHOe co/iep:KaHue OK 02
Xumust B OBITY W TPOU3BOACTBEHHOH n OK 04
paKTHYeCcKHe 3aHATHS OK 07

JIeITeIIbHOCTH YeJIOBEKa

Oxonornyeckas 0€30MacHOCTh MOCIEACTBHHA OBITOBOM M IPOM3BOJICTBEHHOM AESATENHHOCTU MK 3.5

4eJIoBeKa, CBsI3aHHasl C MepepaboTKOil BELIeCTB; MOKCK U aHaIU3 XUMHUYeCKoH nHdopManuu u3

Pa3NUYHBIX WCTOYHMKOB (Hay4yHas M ydeOHO-HaydHas JHMTepaTypa, CpEACTBA MacCOBOM

nHpopmanuy, cetb IHTEpHET 1 ipyTHE).

Keiicer (¢ yuerom Oymymei mpodeccHOHABHONW NesSTeNbHOCTH) HA aHaIW3 WHPOpPMAIUU O

MPOM3BOJICTBEHHOM JIESATENBHOCTH 4YeJOBEKa, CBA3AHHOM C IepepaboTKOM M MOIydeHHeM

BEILIECTB, a TAKXKE C KOJIOIMIECKOH 0€30M1aCHOCTBIO.

3amurTa Keiica: [IpexcraBieHue pe3ysibTaTOB pEUIEHHS KEHCOB  (BBICTYIUICHHE C

Mpe3eHTAINEeH)
*Pa3znen 9.1. UccnenoBanue U XUMHYeCKHH aHaIN3 00beKTOB Ouocdepsl (118 YKPYNHEHHBIX TPyNN clenuaabHocTeil/ mpodeccuii: 36
19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)
Tema 9.1.1. OCHOBEI na60paT0pH0171 OCHOBHOE coaep:kaHue 8 OK 01
NPaKTHKA B npodeccroHaIBHBIX JIaGopaTopHEIE 3aHSTHS MK 3.5
J1a00paToOpHsIX

Jlaboparopras padoTa «OCHOBBI JTaAOOPATOPHOM MTPAKTUKID).

JlaGoparoprass mocyiaa W XHMHYeCKHe peakTHBbL. OCHOBHBIE J1a0OpaTOpPHBIC OTIEpaIlUy.
JlabopatopHoe obopynoBanue. TexHuka 0Oe30macCHOCTH W TpaBwia pabOTHI (IOBEAEHHS) B
J1a0opaTopuu.

IIpakTHyeckue 3aHATHS




BeInoNHEHNE THHOBBIX PacdeToOB MO TEMAaTHKE SKCIIEPUMEHTa (BBIXOX HPOIYKTA PEaKIHH,
Macca HaBEeCKH, 00bEM PACTBOPUTEIIA).

OO6paboTKa TaHHBIX, aHAJIN3 M OICHKAa MX JOCTOBEPHOCTH (BBIYHCICHHE CPEAHETO 3HAYCHIUS
9KCIIEPHMEHTAIBHBIX TaHHBIX, IOIPEIIHOCTH).

[IpencraBnerne pe3yiabTaTOB SKCIEPUMEHTA B Pa3NIU4HON (opme (Tabmmma, rpaduk, OTUET,
JTOKITa I, TIPE3EHTALIN).

Tema 9.1.2. Xumuueckuii aHanu3 mnpood
BOJIBI

OcHoBHOe coJep:KaHHe

Teopeanecxoe oﬁyqe}me

Kiaccudukaumss npo0 Bojabl 10 BUAY U HAa3HAUEHMIO, MCXOJs M3 €€ XUMHYECKOro COCTaBa.
OpraHosenTHYecKHe CBONCTBa (3amax, INPO3padyHOCTh, IBETHOCTh, MYTHOCTH) BOJBIL.
KucnoTtHocts 1 menodnocts Boasl. pH cpensl u MeToas! ee onpeaeneHus. XKecTKocTh BOJBI U
MeToJIbl €€ onpezeneHus. CyImHOCTb METO/Ia THTPOBAHMU.

Bumpl xecTKkoCTH BOIBI (BpEMEHHAsI U TOCTOSIHHAS ). JKECTKOCTh BOJIBI KAK MPUYMHA BBITIAICHAS
0Ca/IKOB WJIM 00pa30BaHMS COJICOTIIOKECHUH, MIMEIOINX MECTO B OBITY M Ha IIPON3BOJICTBE.
CocraB cojeil, BBI3BIBAIONINX >KECTKOCTh BOJBI. XHUMHYECKHE MPOLECCHl, YCTPaHSIOIINE
JKECTKOCTh BOJABL. YPaBHEHHMsI XHMHYECKHX pEaKIWd, WUIIOCTPUPYIONNX IPOLECCHI,
MPOUCXOJIAIINE IPU YCTPAHEHUH JKECTKOCTH. Y CTpaHeHNE BPEMEHHOM KECTKOCTH OBITOBBIMU U
XUMHYECKHMH criocobamu. CrocoOb! yCTpaHEHHS OCTOSHHON )KECTKOCTH.

HpaKanecmle 3aHATUSA

Croco6bl BbIpake€HHsl KOHIIEHTpPAIlMU PacTBOPOB: MAaccoBasi 101 PAcTBOPEHHOI'O BEILECTBA,
MOJISIpHAs W MOJSUTbHAas  KOHIEHTpamuu. TUTp pacTBopa. PemeHme  NpaKkTHKO-
OpPUEHTUPOBAHHBIX TEOPETUUECKUX 33aJJaHUH Ha pacueT KOHLEHTPaLMil 3arpsA3HAIONINX BEILECTB
U UX CPaBHEHUE C MPEJeNbHO AOIMyCTUMBIMU KoHLIeHTparusmu (ITJIK).

JlaGopaTopHbIe 3aHATHSA

HccnenoBanme XUMAYECKOTO COCTaBa IPO0 BOJIBL.

JlabopaTopHast paboTa Ha BEIOOD:

1. JJaboparopHas pabora «O4HCTKa BOIBI OT 3arpsI3HCHUN .

Hcnonb3oBanne MeTOA0B (GWIBTPOBAHHMS W aJCOPOIMU JJIsl OTHEICHHs 3arps3HEHUd B
uccuexyemMoit mpobe Boxbl. Bribop meroma OYMCTKM B 3aBUCHUMOCTH OT BWAA 3arpsI3HEHUS.
CpaBHenue 3(QQPEKTUBHOCTH pPa3IMYHBIX METOJOB OYHCTKH BOIBI B DPAa3HBIX YCIOBHAX (B
nabopaTtopuu, B JOMAITHUX U TOJEBBIX YCIOBHSAX ).

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

Onpenencarie pH cpeasl ¢ NOMOIIBI  YHHBEPCAIBHOTO HMHAMKATOpa. lcmonb3oBaHue

OK 01
OK 02
OK 07
MK 3.5




THTPOBAHHUSA JUIS ONPENeNICHUsI KUCIOTHOCTH. OnpeneneHne o0ueil KUCIOTHOCTH BOJBI, pacueT
cBoOomHON KucnmoTHOCTH. Ompenenenue oOmeld m cBOOOmHON miemoyHocTH. CoOcCTaBIeHHE
YpaBHEHUH peaKIii, IPOTEKAIOIUX MIPH ONPEIETICHHN KUCIOTHOCTH/ ETI0YHOCTH POO BOBI.
VYcraHOBJIGHHE CIIOCOOOB HMCIIOJIB30BAHUS HCCICAOBAHHBIX IIPOO BOIBI B JKU3HEACATEILHOCTH
YeJIoBeKa, Ha OCHOBE MOJTyYSHHBIX JaHHBIX O COCTaBe.

3. JTaboparopHas padora «OmnpeneneHre )KeCTKOCTH BOIBI H CIIOCOOBI ee YCTPaHCHUSD.
Crnoco0bl ycTpaHeHHsI BCEX BHJIOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJIEH KECTKOCTH.
Pemienne skcneprMMEHTANBHON 3a/laudl Ha BBISIBICHUE BPEMEHHOW M IMOCTOSHHOW YKECTKOCTH
BoJbl. OleHKa BEPOSITHOCTH YCTPAHEHHS BCEX BUIOB KECTKOCTH B IOMAIIHUX YCIOBUSIX.

Tema 9.1.3. Xwumundueckuiéi  KoHTpoJdb| OCHOBHOE COdep:KAHHE OK 01
KayecTBa NPOAYKTOB MUTAHHUS TeopeTnueckoe oGyueHue OK 02
OK 07

KauecTBeHHBI XUMHYECKHI cOCTaB MpPOJAYKTOB NHTaHus. BemectBa, danscudunupyrommue MK 3.5

MNPOAYKTBI TIUTAaHWUA, W BEIIECTBA, 3arpA3HAIOIINC TPOAYKTHI ITHUTAaHUA. OnpeﬂeneHI/Ie )

3arpA3HAIOMNX XUMHUYECKHUX BEIICCTB B IMPOAYKTAX MNUTAHUA, OMNPEACIICHUC BCIICCTB, HC

3asBJICHHBIX B COCTaBE NPOIYKTOB IIUTAHUSI.

IIpakTHyeckue 3aHATUSA

Opranuyeckne W HEOPraHHYECKHWEe BEIIECTBA, BXOMAIINE B COCTaB IPOAYKTOB IHTAHMS.

Omnpenenenne cocraBa ONIOA Ha COAEp)KaHWE MAakpo M MHKPO3JIeMeHTOB. V3ydeHue

NPE/UIOKEHHBIX Tperno/aBaTeleM OJII0oA Ha NpeIMeT XHMHUYECKOTO COCTaBa, OIpelelIeHUE

JIOJIEe OT CyTOYHOW HOPMBI MAaKpO M MHKPOJJIEMEHTOB B yKa3aHHOM OJIozIe.

Pemenne MIPAKTUKO-OPUECHTUPOBAHHBIX 3aJia4 110 KyHHHapHOﬁ TEMATUKE Pa3JIMIYHBIX TUIIOB.

JlaGopaTopHbIe 3aHATHA

HccrnenoBanne XMMHUYECKOTO COCTaBa NPOYKTOB ITMUTaHMUSI.

JlabopatopHas paboTa Ha BEIOOD:

1. JTaboparopHast pabota «OOHapyKEHHE HUTPATOB B POTYKTAX MMUTAHUI».

HccnenoBaHue MarepuanoB IMOJYKOJIMYECTBEHHBIM METOJIOM OMpENENICHHsT HHUTPAaTOB C

UCIIONIb30BaHUEM JdeHmIaMrHa (KOPHEIUIOAbl OBOLIEH, JHCThS M KOYEPHDKKA KallyCThl,

OB PPYKTOB). AHAJIHM3 YPOBHS 3arpsA3HEHHs] HUTPATaMH 110 WHTEHCHBHOCTH OKPallHBaHUS

MPOJIYKTOB PEaKIty.

2. JIaboparopnas pabora «lccnenoBanue NpoyKTOB MUTaHUS HA HATMYHE YTIEBOJIOBY.

HccnenoBanne MOJNOYHBIX NPOJYKTOB Ha HaJMYMe Kpaxmaia. McciemoBaHue NMpOJyKTOB Ha

HaJIMYKe TIFOKO3BI.
Tema 9.1.4. Xumunueckuii aHanu3 npo0| OCHOBHOE coaep:KaHue OK 01
T104BBI TeopeTnyeckoe 00yueHne OK 02

OK 07

KJ'IaCCI/I(l)I/IKaI_II/IH o4y 1no BUAY U Ha3HA4YCHUIO, HUCXOAA H3 XHUMHUYCCKOI'0 COCTaBa.




Wnentudukanus mpoObl MOYBEI 10 €€ XHUMHYECKOMY COCTaBY, OIHMCAHHE BO3MOXKHOCTEH ee
NPUMECHCHHUSL.

TpeboBaHMsI K KadecTBY IIOYBHI pPa3NUYHOrO Ha3HadeHHWsA. OmNHCaHHE OCOOEHHOCTEH
UCIIOJIB30BAaHMS TIOYB B 3aBHCHMOCTH OT THIIOB, CHOCOOBI YIy4IICHHS KadecTBa II0OYB B
3aBUCUMOCTH OT Ha3HaYCHHUSL.

OO6nacTi WCHOJB30BaHUS OPraHUYECKHX YIOOpEHWH B 3aBUCHMOCTH OT KadeCTBEHHOTO
cocraBa. OmucaHne OpraHMYecKuX yIOoOpeHHH M MX NPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa
MIOYBHI U €€ Pa3HOBUIHOCTH.

HpaKanecmle 3aHATUSA

O6nactn Ha3HaueHHs (MPUMEHEHHS) MOYBBI, MCXOJI U3 KAYECTBEHHOTO M KOJIMYECTBEHHOTO
cocTaBa. AHaIU3 HOPMAaTUBHON TOKYMEHTALIHU.

Ponp HeopraHW4YecKHUX BELIeCTB B KAUeCTBE MUHEPAIbHBIX YOOpEHHUH, YIydIINTeIeH NOYBHL.
CocrtaB MHHEPAJIBbHBIX y;[o6peHH171 U UX NMPUMEHCHUC B 3aBUCUMOCTU OT COCTaBa MOYBBI U €€
pa3sHOBUAHOCTU. B3anMocBA3b cocTaBa yoOpeHUil U UX BIUSHUS HA BEreTaTUBHBIE CBOMCTBA U
IUIOZIOHOIIICHUE PACTEHUM.

JlaGopaTopHble 3aHATHS

HccrnenoBanre XUMAYECKOTO COCTaBa POO MTOYBEHI.

JlabopatopHas paboTa Ha BEIOOD:

. JlabGoparopHas pabora «OO0HapyKEHHE HEOPTraHUICCKUX MTPUMECEH B TPoOax».
[Ipurorosnenue poObI IIOYBBI ISt HUCCJICTOBAaHUSI KHMCJIOTHOCTH/IIEIOYHOCTH,
HeopraHuyeckux 3arps3HeHuid. OOHapy)XeHHe XJIOpHA- U Cyib(aT-MOHOB B MpobOe MOYBHI.
CocraBiieHne ypaBHEHHH peaknuii oOHapyxkeHus. CpaBHEHHE MOJYyYEHHBIX IMOKaszaTeje C
HOPMATHUBHBIMU (CIIPaBOYHBIMHU) 3HAYCHHUSIMHU.

2. JlaboparopHast pabora «Omnpenenerre pH BOTHOUM BBEITSKKH TIOYBBI, €€ KHCIOTHOCTH U
MIETIOYHOCTH.

HccrnenoBanre BOIHBIX BHITSHKEK 00Pa3IlOB TOTOBBIX MOYBEHHBIX cMeced (IS pa3HBIX THIIOB
pactenwmit). OnpeneneHre pH MOYBBI ¢ UCTIONB30BaHHEM UHIUKATOPOB. OIEHKA THUIIOB MOYB B
MIpeICTaBICHHBIX 00pasnax (CHIbHOKHCIAs, KUCHas, CIIa00KUCIIast, HeUTpaabHasl, EeI0OTHAs).

MK 3.5

Tema 9.1.5.
6uocdeps

Uccnenosanue

00BEKTOB

OcHoBHOe coaepkaHue

10

TeopeTuquRoe Oﬁy‘lel-[l/le

Y4eOHO-HCCIIeIOBATEILCKUN TIPOSKT B OOJIACTH HCCIIEOBaHUS O00BEKTOB Omocdepsr. O030p
TEeM y4eOHO-UCCIIEA0BATEILCKIX MPOEKTOB. ANTOPUTM BBINOJNHEHMST HpoekTa. OnpeneseHne
MpoOJIEMBI McclieI0BaHrsI. MeTOIbI MTOMCKa, aHan3a U 00paboTKH WHPOPMAITUK O TPOEKTE B
Pa3IHYHbIX HCTOYHUKAX.

HpaRTn!{ecmle 3aHATHUSA

OK 01
OK 02
OK 04
OK 07
MK 3.5




O60CcHOBaHNE aKTyallbHOCTH BRIOpaHHOW TeMBbl. BhIsgBIIeHIE TIpOOIEeMBI HecienoBaHus. Brroop 2
O00OBEKTOB W METOJOB HccienoBaHus. [locTaHOBKaA Lenel U 3agay ucciaenoBanusd. OnpenencHue
NpOAyKTa uceiaenoBaHus. ONpeaeneHne ITAoB U COCTABICHNE TUIAHA UCCIICIOBaHHS.
3ammra npoekta: [lpencraBieHHe pPe3yJbTATOB BBINOJHEHHS y4eOHO-HUCCIICIOBATEIBCKHX 2
MIPOEKTOB (BBICTYIUICHHE C TIPE3EHTALNCH ).
JlaGopaTopHbIe 3aHATHA 4
VcenenoBanne NpeyioxKEHHOTO OOBEKTa Ha KHUCJIOTHOCTD, IICJIOYHOCTb, XUMHUYECKHI COCTaB
(3arpsi3HUTENH, MaKpo- U MHKpoaseMeHThl). OOpaboTka pe3ynbTaToB HcciienoBanus. OreHka 4
KauecTBa UCCIelyeMOro 00beKTa, HCXOAS U3 Pe3yIbTaTOB XMMHYECKOT0 aHaNIU3a.
IIpome:kyTouyHasi aTTecTalUs MO TUCHUILINHE (IK3aMeH) 16
Bcero 39+5k/p 84+169




3. YciaoBus peaju3ainuu NporpaMMbl 0011e00pa30BaTe bHON AU CIUIIIHHBI

3.1. TpeboBaHKusi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY
o0ecre4yeHNIO

st peanuzanuy MporpaMMbl TUCHMIUIMHBI TOJKHBI OBITH MPELYCMOTPEHbI
CJIEIyIOIIUE CTIeIMAIbHbIC TOMEUIEHUS: YUEeOHbI KaOMHET XUMUU W/WIH yueOHOM
XUMHUYECKOH J1abopaTopuH.

OO6opynoBaHue y4eOHOro KaOuHeTa (HAIJISIHbIe TOCOOMA): HAOOPHI
HIAPOCTEP/KHEBBIX MOJENIEH MOJEKYJN, MOAEIH KPUCTAIMYECKUX PEILIETOK,
KOJUIEKIMU TPOCTBIX M CIOXHBIX BEIIECTB W/WIM KOJJIEKIIMH TOJUMEPOB;
KOJUIEKLIMS TOpPHBIX MOpPOJ M MHHEpasloB, Tabimuima MeHaeneeBa, yueOHbIE
bunbMBbI, TUPPOBBIE 00pa30BaTEIBLHBIE PECYPCHI.

Texnnueckue cpeacrsa OOy4YeHHsI: KOMIIBIOTEp C  YCTpOMCTBaMu
BOCIIDOU3BEJCHUS 3BYKa, NPHUHTEP, MYJIbTUMEAHA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEINMHAS T0CKA, YKa3Ka-MPe3eHTEP IJIs MPE3CHTALUN.

OobOopynoBanue jgadoparopuu U pado4Yux MecT JJaA0OPATOPUM: MEH3YPKH,
NUINETKU-KaNeIbHUIbl, TEPMOMETPBI, MHKPOCKON, JyMlbl, NPEIMETHbBIE U
MOKPOBHBIE CTEKJA, IJIAHIIETHl JUIsl KaledbHBIX peakiuuil, (QuiIbTpoBaIbHas
OyMara, TpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIC MPOOKH, (POHAPUKH,
HAa0Op pPEAKTUBOB, CTEKISHHbIE NAJIOYKW, IITATHBBI [JIsI TPOOMPOK; MEpPHbIE
LIUJIMHAPBI, BOPOHKU CTEKJISIHHBbIE, BOPOHKH JEIHUTENbHbIE HUIuHAprdeckue (50-
100 ™), CTYmKM C MECTUKOM, (appopoBble YalllKH, HTUHUETHI, (UIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, JJIEKTPOIUIUTKH, JabOpaTOpHbIE
IITaTUBBI, CIUPTOBBIE TOPEJIKH, CHUYKH, MPUOOp AJId TMOJY4YeHHs Tra3oB (WU
npoOupKa C ra3o0TBOJAHOM TpYyOKO#), AepKarenu s NpOOMPOK, CKISHKH IS
XpaHEHUsI PEaKTUBOB, pa3fdaTOUHbIe JTOTKU; XuMuieckue ctakansl (50, 100 u 200
MJ1); INATENN; TUHUETHI; TUTEIbHbBIE LIUIILbI; CEKYHIOMEPHI (TallMephl), MEPHbIC
npobupku (Ha 10-20 M) m MepHbie KoObI (25, 50, 100 u 200 mur), BoasHas OaHs
(W11 TEpMOCTAT), CTEKJISTHHBIE MAJTIOUYKH; KOHUYECKHUE KOJObI Ajia TUuTpoBaHus (50
u 100 wmu1); UHAMKATOpHBIE NOJOCKU s ompexaenenus pH u cranmapTHas
WHIMKATOpHAs IIKajla; YyHUBEPCAIbHBIM MHAUKATOP; uneTku Ha 1, 10, 50 mu (nmm
no3atopel Ha 1, 5 u 10 mi1), OrOpEeTKU AJIsI TATPOBAHUSI, METUIIMHCKHUE IITTPHUIILI Ha
100-150 mu1, mabopaTopHbIE W/WIIM aHATUTUYECKHE BeChl, pH-MeTphbI, CyIUIbHBIHN
mkad, u ap. mabopaTopHoe 000pyAOBaHHE.

3.2. UadopmannoHHoe odecnevyeHue peajin3auuy NporpaMmbl

1. Jlna peanmuzanuu mporpamMMbl OMOIMOTEUHBIH (PoHA 0OpazoBaTEIbLHOMN
OpraHu3alliy J0HKEH UMETh MeYaTHbIE W/ WK 3JIEKTPOHHBbIE 00pa3oBaTeiIbHbIE U



WHpOpMAIIMOHHBIE  PECYpPChl, PEKOMEHJOBAaHHbIE [JI1  HCMOJIb30BAaHUS B
o0pa3oBaTeILHOM TPOIECCe, HE CTapIIe MATH JIET C MOMEHTA U3aHu.

2. Pexomenayembie re4yaTHBIC U3JIaHUSA o peanu3auuu
o0mieoOpa3oBaTeIbHONM  NUCIMIUIMHBI  TPEJACTABICHBI B METOIUYECCKUX
PEKOMEHAIMAX 110 OpraHu3aIlii 00yUeHHS.



4. KoHTpPOJIb M OlleHKA Pe3yJibTAaTOB OCBOEHMsI 00111e00pa3oBaTeILHOM
AUCUMILTHHBI

KoHntpons u  omeHka  pe3yJbTaToB  OOYYEHHS  OCYUIECTBIISETCS
IpenoAaBaTesieM B  IPOLECCE MPOBEACHUS  NPAKTUYECKUX  3aHATHU U
7a00paTOPHBIX PadOT, TECTUPOBAHUS, a TAKXKE BBIOJIHEHUS OOYyYaIOIIMMUCS
WHIUBUIYAIbHBIX 3a/JaHUM, MPOEKTOB, HCCIEeNOBaHUN. Pesynbrarel 0Oy4deHHs
ONPEEISIIOT, YTO O0ydaroluecs NOJDKHBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH
10 3aBEPIICHUU U3YUYEHUS TUCIUIUINHBI.

Jis popmMupoBaHusi, KOHTPOJISE U OLEHKHU PE3yJbTaTOB OCBOCHHUS Y4eOHOIl
JUCLHUIUINHBI UCIIOIB3YETCSl CUCTEMA OLICHOYHBIX MEPONPUATHN, TPEACTABIISIIOLIAS
co00i KOMIUJIEKC YYEOHBIX MEPOIPUATHI, COIJIACOBAHHBIX C pE3yJbTaTaMU
oOyuenus u chopmyaupoBanHbix ¢ ydetom DOI'OC COO (mpeameTHbie
pe3ynbTaTsl o aucuumuue) u I'OC CIIO.

Ne Monys / Paszer Pesynbrar 00y4yeHus OueHoYHBIC MEPONIPUATHS OK
/ Tema
| |OcHoBHOI1 MOAYy/Ib
1 [(Pazpen 1. ®opmyaupoBaTh 6a30BbIe
OcHoBBI MOHATHS U 3aKOHbI XMMHH
CTPOCHHS
BellecTBa
1.1 |Ctpoenue atomoB |COCTaBIATH XUMHUUECKUE 1. Tect «Ctpoenune aToMoB OK 01
XUMHUYECKHX bopMyIIbl cCOeTMHEHHH B XUMHUYECKHX JIEMEHTOB U
DIIEMEHTOB U COOTBETCTBUU CO CTENEHBIO |[IPUPOAA XUMUUECKOMN CBSA3H».
npupoja OKHCIIEHHS] XUMUYECKHX 2. 3ajaum Ha COCTaBIICHUE
XUMHUYECKON AIIEMEHTOB, UCXOJS U3 XUMHUYECKUX GOpMYyII
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX CO€IMHEHUN
AIIEKTPOOTPHULIATETLHOCTH  |(OKCUAOB, CYIb(UIOB,
TUAPUJIOB U T.I1.).




Moayas / Paznen

Ne Pe3ysabTat 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema
1.2 |Ilepuognueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanusie |OK 01
3aKOH U TaOJMIla |XMMHYECKHE FIEMEHThI B |TeOpeTHYecKHue 3a1aHus Ha OK 02
J.1. MenneneeBa |COOTBETCTBUU C UX XapaKTEPU3aLUI0 XUMHUYECKUX
IIOJIOKEHUEM B 371eMeHTOB: «MeTannuueckue /
MIEPUOIUYECKON CUCTEME  |HEMETaJNINYECKHE CBOMCTBA,
XUMUYECKUX IJIEMEHTOB 3JEKTPOOTPULIATEIHLHOCTD U
1. Menneneesa CPOJCTBO K 3JIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MIEPUOINYECKON
CUCTEME XUMHUYECKUX
aneMeHToB .. MenneneeBa».
2 |Pazgen 2. CocraBasts ypaBHenus u |KonrposbHnas padora
XuMn4yeckue CXeMbl XMMH4Y€CKHX «CTpoeHue BemecTsa u
peakuuu peaxiuii XHUMHYECKHEe peakium»




Moayas / Paznen
| Tema

Pe3ysabTat 00y4yeHus

OueHoYHbIe MEPONIPUATHS

OK

2.1

Tursl
XUMHYECKHX
peakuuii

CocraBisTh peakuuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIeHHs,
OKHCITUTEIHHO-
BOCCTaHOBUTEIILHBIC
pCaknuu U p€akunuun
KOMIUIEKCO0Opa3oBaHus (Ha
npumepe
T'UPOKCOKOMILIEKCOB
QIIOMUHUS U [UHKA) C
y4acTHEeM HEOPraHHYECKUX
BCIIIECTB

1. 3agaun Ha COCTaBJICHHC
YpaBHEHUH peaKIuil:

— COeIMHEHUS, 3aMEICHMUS,
pasnoxeHusi, 0OMEHa U PeaKIui
C y4acTHeM KOMILUIEKCHBIX
coeMHEeHU! (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
AJTIOMUHUS U [TUHKA);

— OKHCIIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUN C
HCIOJIL30BAHUEM METOA
3JICKTPOHHOTO OajaHca;

— C y4acTHEM KOMIUIEKCHBIX
coeuHEeHu! (Ha mpuMepe
TUAPOKCOKOMILUIEKCOB ITUHKA U
QITIOMUHMUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
pEeaKklnK COEUHEHUS; MACCOBOM
WU 00BEMHOM JOJIM BBIXOJa
MPOYKTA PEAKIINH COSTUHEHUS
OT TEOPETHYECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIIICHMH T'a30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOTHBIX
BEILECTB U MPOJIYKTOB PEAKIINH;
Macchl (00beM, KOJIMYECTBO
BEILIECTBA) MPOIYKTA PEAKIIUH,
€CIIM OJTHO U3 BEIIECTB JIaHO B
BHJIE PACTBOPA C ONPEICICHHON
MAacCOBOM J0JIei paCTBOPEHHOTO
BEIIECTBA.

OK 01

2.2

DIIEKTPOIUTHYECK
ast IUCCOLIMANI U
WOHHBIA 0OMEH

CocTaBiATh ypaBHEHUS
XUMHYECKHX PEaKIIuu
MOHHOT'0 0OMEHa C
y4acTUEM HEOPraHUYECKUX
BELIECTB

1. 3amaHus Ha cocTaBiIeHHE
MOJICKYJISIPHBIX 1 HOHHBIX
pEaKIuii C y4acTUEM OKCHJIOB,
KHCJIOT, OCHOBAaHMH U COJIEH,
HMOHHBIX peaklUi TuapoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JJabopaTtopHas pabota
«Peakuuu ruiponn3za.

OK 01




Mopnyas / Pa3nen

Ne Pe3ysabTat 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema
3 |Pa3men 3. HccnenoBarb crpoenue u (KonTposabnas padora
Crtpoenue u CBONCTBA «CBOMCTBa HEOPraHUYECKUX
cBoiicTBa HEOPraHUYeCKHUX BelleCTB |BellecTB
HEOpPraHU4ecKUuX
BellecTB

3.1 |Knmaccudukanms, |Knaccuduuponars 1. Tect «HomenknaTypa u OK 01
HOMEHKJIaTypa U |HEOPTraHWYECKUE BEIIECTBA |Ha3BaHUE HEOPTaHMUYECKUX
CTpPOCHHUE B COOTBETCTBHUU C UX BEILIECTB UCXOJISI U3 UX
HEOPTraHWYECKUX |CTPOCHUEM XUMHUYECKON (hOPMYJITBI UITH
BEIIIECTB COCTaBJICHHE XUMHUYECKOU

(hopMyJTBI ICXO/IS U3 Ha3BaHUS
BEIIECTBA 10 MEXKIYHAPOTHOM
WJIA TPUBUATBHOU
HOMEHKJIaType».

2. 3aaun Ha pacyeT MacCoOBOM
J10JId (MacChl) XUMUYECKOTO
3JIEMEHTA (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. lIpakTuyeckue 3agaHus 1Mo
KJIacCHU(pUKAIIMU, HOMEHKJIAType
U XUMUYECKUM PopMyliaM
HEOPTaHWYECKUX BEUIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHyeckue 3alanus Ha
ONpeAeICHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBS3U U TUIA KPUCTAININYECKON
PELIEeTKH.

3.2 |®Pusuko- YcranaBnuBaTh 1. Tect «OcobeHHocTH OK 01
XUMHYECKHE 3aBHUCHUMOCTH (PU3UKO- XUMHUYECKUX CBOMCTB OKcu0B, |OK 02
CBONCTBA XUMHUUYECKUX CBOWCTB KHUCJIOT, OCHOBaHUM,

HEOPraHMYECKUX |HEOPTaHMYECKHUX BEIMIECTB |aM(OTEPHBIX THAPOKCHIOB U
BEIIECTB OT CTPOEHUSI aTOMOB 1 coJein».

MOJIEKYJI, & TAKXK€E THTIA
KPUCTAJUIMYECKOUN pEIIETKH

2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMHUYECKUX
peaKIuii C y4acTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHUYECKHUX
BEILIECTB: OKCHJIOB METAJIJIOB,
HEMETaJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAHMI U




Moayas / Paznen

Ne Pe3ysabTat 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema

aM(pOTEePHBIX TUIPOKCHIOB,
HEOPraHUYECKUX COJICH,
XapaKTEepU3YIOUINX UX CBONCTBA
U CIIOCOOBI MOTYYECHHUS.
3. [IpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U IIOJIy4YEHUE
HEOPraHUYeCKUX BEILECTB.
4. Jlaboparopnas padota
«CBoiicTBa METAIIIOB U
HEMETAJIIIOBY.

3.3 |IIpousBoacTBo O6ocHoBsiBaTh 3HaueHue u |[Ipaktuko-opuentupoBanusie |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3aJIaHUs 110 COCTABIICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHIL C
3HaueHue u OBITOBOM U y4acTUEM HEOPraHUYEeCKUX
MIpUMEHEHHUE B MIPOU3BOJICTBEHHOMN BEIIECTB, UCIIOJIb3YEMBIX ISl KX
ObITY U Ha JESITCIIBHOCTH YeJIOBEKA UX |MICHTU(DUKALINN U
MIPOU3BOJICTBE (UBUKO-XUMUYECKUMU MIPOMBIIIUICHHBIX CIIOCOOOB

CBOMCTBaMH IOJIy4ECHUS.

4 |Pa3znen 4. HUccaenoBars crpoenue u |Konrposbnas padora
CrtpoeHue u cBoiicTBa oprannyeckux |«CTpoeHue U CBOWCTBA
CBONCTBA BelIeCTB OPraHMYecKuX BelecTB»
OPraHMYecKux
BeIeCTB

4.1 |Knaccuduxamus, |KnaccuduimponaTth 1. 3agaHusd Ha cOCTaBIIEHHE OK 01
CTPOEHHUE U OpraHMYECKHE BEILIECTBA B |HA3BaHUI OPraHMYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COEIMHEHUH MO TPUBUATILHOMN
OpTaHUYECKHUX CTPOCHHEM WU MEXTYHApPOTHON
BEIIECTB CHUCTEMaTUYECKOUN

HOMEHKJIaType.

2. 3agaHusa Ha COCTaBJIEHUE
MOJTHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BEIIECTB
OTACJBHBIX KJIACCOB.

3. 3aauu Ha ONpeaeIeHNe
npocreimen Gopmybt
OpraHU4YeCKON MOJIEKYJIbI,
HCXOJISI U3 DJIEMEHTHOT'O COCTaBa
(B %).




Moayas / Paznen

Ne Pe3ysabTat 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema

4.2 |CaoiicTBa VYcranaBnuBarh 1. 3ajaHus Ha cocTaBJIEHUE OK 01
OpraHUYeCKUX 3aBUCUMOCTH (DU3HKO- YpaBHEHUN XUMHUUYECKUX OK 02
COEIMHEHUI XUMHUYECKHX CBOMCTB peakiuii ¢ yqyactuem

OpPraHUYECKUX BELIECTB OT |OPraHUYECKUX BELIECTB Ha

CTPOEHHUS MOJIEKYJI OCHOBAHMHU UX COCTaBa U
CTpOEHHUS.
2. 3ajaHus Ha COCTaBJIECHUE
YPAaBHEHUN XUMUYECKUX
peakuui, WIUTIOCTPUPYIOIINX
XMMHUYECKHE CBOWCTBA C yUETOM
MEXaHU3MOB ITPOTEKaAHUS
JAHHBIX peakLUuil 1
IeHETUYECKOM CBA3H
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YPaBHEHUSIM PEaKLU C
y4acTHEM OpPraHUYeCKUX
BEIIECTB.
4. JTaboparopHas paboTa
«ITony4yenue sTuieHa u
HU3y4YEHUE E€r0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBbIBaTh 3HaueHue U |IIpaktuko-opuentupoBannsie |OK 01
BEIIECTBA B MPUMEHEHNE OPTraHMYECKUX |3a/laHus IO COCTABIICHUIO OK 02
YKU3HEJESATENIPHOC |BEILECTB B OBITOBOW U XUMHYECKHUX PEeaKIUi ¢
TH YEJIOBEKa. IIPOU3BOJICTBEHHON y4acTUEM OPTaHUYECKUX
[Tpon3BOACTBO U |IEATENBHOCTH YEJIOBEKA UX |BEILECTB, UCIIONb3YEMbIX ISl UX
IIPUMEHEHNE (U3NKO-XMUMHUYECKUMHU UICHTU(PHUKAIIMU B OBITY U
OpraHMYECKHUX CBOICTBaMH MIPOMBIIIJIEHHOCTH.

BEIIECTB B
IIPOMBIIIJIEHHOCTH

5 |Pa3gen S. HccnenoBars paBHoBecue [KoHTpoabhas padora
Kunernveckue u |M CKOpocTh XUMH4YEeCKHX |«CKOpPOCTH XMMHYECKOM
TepMOJAMHAMMYEC |peaKI Ui peakuuu U XuMH4YecKoe
KHe pPaBHOBecHe»
3aKOHOMEPHOCTH
NpOTEeKaHUsl
XHMHYECKHX

peakuui




Moayas / Paznen

Ne Pe3ysabTat 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema

5.1 |Kunerunueckue HccnenoBath BIUSHUE 1. JTabopatopnas paboTta Ha OK 01
3aKOHOMEPHOCTH |KOHLICHTPAIIUU BBIOOD: OK 02
MPOTEKAHUS pearupymomux BemecTB 1 |— «OmnpeaeneHue 3aBUCUMOCTH
XUMHYECKHUX TEMIIEPaTyphbl HA CKOPOCTh [CKOPOCTU PEAKIUU OT
peaxui XUMHUYECKHUX PEeaKIIii KOHIIEHTPAIIUU pearupyrommx

BELIECTBY;

— «OrnpeseneHue 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TEMIEPATYPBI».

2. [IpakTuKO-OpUEHTHPOBAHHbBIE
TEOpETUYECKHE 3a/IlaHus Ha
aHayu3 (aKTOPOB, BIUSAIOIINX
Ha U3MEHEHHUE CKOPOCTHU
XUMHYECKON PEaAKIUU.

5.2 |Tepmonunamuuec |HcciaenoBarh BIUSHUE 1. 3agauun Ha pacuetsl TermaoBbix (OK 01
KHE M3MEHEeHHS KOHIEHTpauy |3 dexToB xumuieckux peaxmmii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbl U U ONPE/IETICHUE TUIIA PEAKLIUU
MIPOTEKAHUS TEMIIEPATypPhI Ha CMEeNIeHHE |(IT0 TerIoBOMY 3D (eKTy: IK30-
XUMHUYECKHUX XUMHYECKOTO PABHOBECUS M SHIAOTEPMHUECKHUE).
peakiuii. 2. IIpakTUKO-OpUEHTUPOBAHHBIE
PaBHOBecue 3a/1aHMsl HA IPUMEHEHUE
XUMHYECKHUX npuniuna Jle llarense qis
peakumii HaXO’K/JICHUs HAIPaBIICHUS

CMEILIEHUs] PaBHOBECHS
XUMHUYECKON PEAKIINN U aHAJIU3
(hakTOpOB, BIMSIOMINX HA
CMEIlIEHNEe XUMUYECKOTO
paBHOBECHSI.
3. JJaboparopHas paboTa
«3ydyenne BIUSHUS pa3INIHbIX
(akTOpPOB HA CMEIICHUE
XMMHYECKOTO PABHOBECHUSD.
6 |Pa3gen 6. HccnenoBarb nucnepcunie [ KonrpoabHas padora mo teme
JucnepcHbie CHCTEMBI «/IncnepcHblie cucTeMbD»
CHCTEMBI

6.1 |ducnepcHbie Paznuuathk ncTuHHBIE 1. 3amaun Ha NPUTOTOBJIICHUE OK 01

CHUCTEMBI 1 PacTBOPBI, KOJUIOUHBIE pacTBOpPOB. OK 02

(bakTophl X
YCTOHYUBOCTH

pacTBOpHI U
rpyO0OMCTIEPCHBIE CUCTEMBI
HA OCHOBE XUMHUYECKOTO
IKCIIEPUMEHTA

2. [TpakTHKO-OpHEHTUPOBAHHBIEC
pacyeTHbIE 3a1aHUS Ha
JUCIIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
MIPOU3BOACTBEHHOMN




Mopnyas / Pa3nen

Ne Pe3ysabTat 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema
JESTEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBanue UccnenoBath Gusuko- JlabGopaTtopHas pabora (Ha OK 01
CBOICTB XUMHUYECKHE CBOCTBA BBIOOD):
JUCTICPCHBIX pa3IMYHbIX BUJOB — IIpuroroBienue pacTBOpOB;
CUCTEM JUCIIEPCHBIX CUCTEM — HccnenoBanue qucnepcHbIX
CHUCTEM.
7 |Pa3pen 7. HccaenoBarhb cBoiicTBa
KadecTBeHHbIEe |OpraHu4ecKuX U
peakuuu HEeOpraHu4ecKuX BellecTB
o0HapYy:KeHHUs € MCIO0JIb30BAHUEM
OPraHN4YecKNX U |KaueCTBEHHBIX pPeaKIuii
HEOPraHHYeCcKUX
BeIIeCTB
7.1 |O6HapyxeHue Hccnenosats 1. JTaboparopHast pabota (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIC PEaKIIUU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHAIUTHYECKHE PEaKuu
QHHOHOB KaTuoHOB [-VI rpynm;
— AHaJTUTUYECKUE PEaKIIUU
AQHUOHOB.
2. [IpakTuyeckue 3a1aHus Ha
COCTaBJICHUE YPaBHEHUM
peaxiuii OOHapyKEHUS
KaTuOHOB [-VI rpynn u
AQHUOHOB, B T.4. B MOJIEKYJISIPHOMI
Y MOHHOH opmax.
7.2 |OOHapyxeHHe UccnenoBarth 1. JJaboparopHnast pabota (Ha OK 01
OPTraHUYECKHUX Ka4eCTBEHHBIE PEAKIINHI BBIOOD):
BEIIECTB OpraHMYecKUX coenHeHni |— KadyecTBeHHbIe peakuy Ha
OTJIEbHBIX OTJIEIBbHBIX KJIACCOB OTJIEJIbHbIE KIIacChl
KJIACCOB C OpPraHMYECKUX BEILECTB;
HCII0JIb30BaHUEM — KadecTBeHHbII1 aHann3
KaueCTBEHHBIX OpPraHMYECKUX COEAMHEHUH I10
peaxiuit (YHKIIMOHATEHBIM TPYTITIaM.

2. IlpakTyeckue 3aianus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakmuii oOOHapYKEHUS




Mopnyas / Pa3nen

Ne Pe3ysabTat 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema
OPraHUYEeCKUX COCIUHEHUM.
Il |[IpuknagHoii MoayIb
8 |Pa3men 8. OuenuBath nocjeacTeus |3amura Keiica (¢ yueTom
Xumus B ObITY 1 |OBITOBOI U Oyayuieil npogeccuoHaIbLHOM
NMPOM3BO/JCTBEHH |IPOM3BOJACTBEHHOI AesiTeJIbHOCTH)
0ii 1esITeJIbHOCTH |1eATeJILHOCTH YeJI0BeKa ¢
yeJ0BeKa MO3HLMI DKOJTOrHYECKOM
0e30macHOCTH
Xumus B ObiTy 1 |OuenuBats nocneactsus  [Keiic (¢ yuetom Oymymieit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npodecCuoHaIbHOM OK 02
W IeATEeIbHOCTH  |[IPOU3BOJICTBEHHOM JEATETLHOCTH) OK 04
YeJ0BeKa JIeATEIIbHOCTH YeloBeKa ¢ |Bo3MOKHBIE TEMBI KEHCOB: OK 07
MO3UIUI 3KOJIOTHYECKOU 1. Ilorennenue kIuMara u
Oe3omacHOCTH BBICBOOOYK/ICHUE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.
2. Bynymue matepuansl ais
aBua-, MalIMHO- U
npuOOPOCTPOCHUS.
3. HoBble maTepuansl Aiis
COJIHEUHBIX Oatapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MTPENapaToB.
9.1 (Pa3men 9.1. HuTepnperupoBath 3ammuTa yueoHo-
HccaenoBanue 1 |XUMHYeCKHeE NMPOIECCHl M |HCCJI€I0BATENbCKOI0 MPOEKTa
XHUMHYECKH I siBJIeHUs B Ouocdepe (c yyeTom Oyayueit
aHaIu3 00bEeKTOB npogeccHoHAIbLHOU
ouocdepnbi AesiTeJIbHOCTH)
9.1.1|OcHoBbI Beimonuate nonseiif mukn | 1. JlaboparopHast paborta OK 01
nabopatopHOit AKCIIEPUMEHTAIBHOTO «OcHOBBI TabOpaTOPHOIH
MPaKTUKH B HCCJIEI0BAHMUS C MIPAKTUKW.
npodecCHoHaNbH |COOTI0ICHIEM MPaBUIT 2. TunoBsle pacueTsl MO

BIX JIA0OpaTOPHSIX

0e301acHOro oopalieHus ¢
BEIIECTBaAaMU 1
71a00paTOPHBIM
000py10BaHHEM

TEeMaTHKE SKCIEPUMEHTA.

3. 3amauu Ha BLIYHUCIICHUE
CPEIHEro 3HaYEeHHUSI
JKCIIEPUMEHTAIIBHBIX JAHHBIX,
MOTPEIIHOCTH.

4. IlpencraBneHue pe3ynbTaToB
JKCIIEPUMEHTA B Pa3IMYHON




Mopnyas / Pa3nen

Ne  Tema Pe3ysabTat 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
M
¢dopme (Tabauua, rpadux,
OTYeT, JOKJIaJI, TPE3CHTALINS ).
9.1.2 | XumMunueckuii Hccnenosath xumuueckuii |1. Tect «CBOMCTBA U COCTaB OK 01
aHaju3 Mpoo BOJIbI |COCTAB IPOO BOBI BOJIBD». OK 02
2. 3amanne « XMMHUYECKHUH OK 07

COCTaB BOJIbI, TUIT BOJBI U
CIOCOOBI €€ MPUMEHEHUS (C
UCIIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. IlpakTuKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aJJaHNs Ha
COCTaB BOJBI M CLIOCOOBI
BBIpa)KEHUs KOHIEHTpaLUi 1
nepecueT KOHLEHTpaIui (¢
WCTIOJIh30BAHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas paboTa Ha
BBIOOD:

— OuncTtka BObI OT
3arpsA3HEHUN;

— Onpenenenue pH Boabl U ee
KHCJIOTHOCTH;

— Onpenenenne )KeCTKOCTH
BOJIbI U CIIOCOOBI €€
yCTpaHEHHUSI.




Mopnyas / Pa3nen

Ne Pe3ysabTat 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema
9.1.3 | Xumudaeckwii UccnenoBars xumuueckuit |1. Tect «Oprannyeckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUS |HEOPraHUYECKUE BEIIECTBA, OK 02
KayecTBa BXOJsIME B cocTaB poaykTtoB [OK 07
MPOJYKTOB MUTAHUS.
MUTaHUS 2. [IpakTHKO-OpHEHTUPOBAHHbIE
3a/1aHMA 110 KYJIMHAPHOU
TEMaTHUKe.
3. JlaboparopHas paboTta (Ha
BBIOOD):
— OOHapy>keHue HUTPATOB B
OPOAYKTaX MUTAHMUS,
— HccnenoBanue npoayKToB
NUTaHMS HAa HAJIMYUE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HAJIM4YKE YTIIEBOJIOB
(kpaxmaui, IJII0K03a, caxapo3a).
9.1.4 | Xumuaeckwuii UccnenoBars xumuueckuit |1. Tect mo teme «Xumuueckuit |OK 01
aHajau3 npoo COCTaB MPOO MOYBHI COCTaB HEOPTAaHUYECKUX U OK 02
TTOYBBI OpPTaHUYECKUX YIOOPECHUIN. OK 07

2. 3ananue «B3anMocBs3b
COCTaBa MOYBBI, THII ITOYBHI U €€
Ha3HAuYCHUS».

3. JJaboparopHas paboTa (Ha
BBIOOD):

— Ob6Hapyxenue
HEOPraHUYECKHUX MTpUMeECcE B
1po0ax MOYBHI;

— Omnpenenenne pH BoaHOMI
BBITSKKU TIOYBBI, €€
KHMCJIOTHOCTH U LIEJIOYHOCTH.




Moayas / Paznen

/T Pe3ysabTat 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
ema

9.1.5 [MccnenoBanue HccnenoBath XuMU4eCcKuil | Y4eOHO-HCCIETOBATENBCKUIT OK 01
00BEKTOB cocTtaB 00BEKTOB OHOC(hephI |TPOSKT B 00IaCTH OK 02
ouocdepsl Ha MpUMEPE NPOTYKTOB HCCIIeI0BaHMS O0OBEKTOB OK 04
MUTAaHUS, BOJIbI U TTIOYBBI ouocdepsl. OK 07
Bo3MoskHbBIE TEMBI IPOEKTOB: IIK 3.5
1. UccnenoBanue cocraBa
MHHEPAIBHOM BOJBI U
PEKOMEHIallUHU 110 €€
HCITI0JIb30BAHUIO.

2. UccnenoBanue
pa3pyuIaronero 1eicTBus
IPUPOJIHOI BOJIBI HA
CTPOUTEINIbHBIE MaTepPHAIIbI.

3. CocraBieHue IpoeKTa
I[BETHUKA/OTOpoa/cana B
3aBUCUMOCTH OT COCTaBa
MIPOAHATIM3UPOBAHHBIX TOYB.

4. CocraBiieHue
cOanaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEJEIN0) B 3aBUCUMOCTH
OT COJIeP)KaHUS XUMHYECKHUX
MaKpO U MUKPOAIJIEMEHTOB B
MPOyKTaX MUTAHUS.

5. UccnenoBanue kauecTBa
MMUTHEBOM BOJIBI.

6. UccnenoBanue mpod
BOJIONTPOBOJAHOM BOJIBI HA
NpeaAMET YCTpaHEHUs
KECTKOCTH.

7. YcTpaHeHHe )KECTKOCTH BOJIbI
B CEJIbCKOXO3SIIICTBEHHOMN
NeSTeTLHOCTH.

9.2 (Pa3men 9.2. HNHuTepnpeTrnpoBaTh YueOHO-ucCIe0BATEIbCKU T
HccnenoBanue u |XUMHYeCKHe NMPOLECCHl U |MPOEKT (¢ yueTom Oyayuieit
XHUMHYECKH I sIBJICHUSA B TexHOCc(epe npogdeccuoHaIbLHOM

aHaJM3 00bEKTOB AesITeJIbHOCTH)

TeXHOC(epsI




Mopnyas / Pa3nen

Ne Pe3ysabTat 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema

9.2.1 |{OcHOBBI BeimonasaTe nonHeii ukin | 1. JJaboparoprast pabota OK 01
nabopaTopHoit HKCIIEPUMEHTAJILHOTO «OcHOBBI TabOpaTOpHOH
MPAKTUKHU B UCCJIETOBAHMUS C MPAKTHKN.
npodeccuoHanbH |COOII0ICHIUEM MTPaBUIT 2. TUNoBbIE pacyeThl 110
BIX JIaOOpaTOpHsAX |0e30macHOro oOpalleHus C |TeMaTUKe HKCIIEPUMEHTA.

BEILIECTBAMH U 3. 3aga4u Ha BHIYUCIICHHE
1abopaTOPHBIM CPEIHEero 3HaYeHUs
000py1I0BaHHEM SKCIEPUMEHTAJIbHBIX JIAHHBIX,
MOTPEITHOCTH.
4. IIpencraBieHue pe3ynbTaToB
9KCIIEPUMEHTA B Pa3IMYHOM
(dhopme (Tabauna, rpaduk,
OTYET, TOKJIAJ, Pe3CHTAaIH).

9.2.2 | XuMunueckuii Uccnenosars xumuueckuii |1. 3agaun Ha onpenesieHre OK 01
aHaju3 mnpoo COCTaB MPOO TEXHUYECKOW |METasIOB, HEOPraHUYECKUX OK 02
TEXHUYECKOU BO/IbI AQHUOHOB M OPraHUYECKUX OK 07
BOJIBI BEIIIECTB B TEXHUYECKOM BOJIC

Pa3sHOIo Ha3HAYCHUS.

2. [IpakTuKO-OpUEHTHPOBAHHbBIE

TEOPETUUECKUE 3aaHusl Ha
COCTaB BOJIBI M CIIOCOOBI
BBIpaXCHHS KOHIICHTPAIWH U
nepecyeT KOHIEHTpalui (¢

HCIIO0JIb30BAHNUEM HOPMATHUBHBIX

JIOKYMEHTOB).
3. 3ananue «XUMHUYECKUI

COCTaB TEXHUYECKOI BOJBI, THII

BOJBI U CIIOCOOEI €€
MpUMEHEHUs» (C

HCIIOJIb30BAHUEM HOPMATUBHBIX

JIOKYMEHTOB).

4. JTaboparopHas paboTa (Ha
BBIOOD):

— Onpenenenue XJIOPUI0B
METOZIOM THTPOBAHHUS B
TEXHUYECKOH BOJIE;

— OnpezieneHne KeCcTKOCTU
TEXHUYECKOH BOIBI METOJIOM
TUTPOBAHUSI.




Mopnyas / Pa3nen

Ne Pe3ysabTat 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema

9.2.3 | Xumuueckuit Uccnenosats cogepxanue |1. Tect no teme «Xumuueckuii |OK 01
KOHTPOJIb YTJIEKUCIIOro ra3a B Bo3ayxe [cocTaB arMocdepHoro Bozayxa |OK 02
KadyecTBa BO3yXa U BO31lyXa paboueid 30HbBD». OK 07

2. [IpakTHKO-OpHUEHTUPOBAHHbIEC
3a/laHusl HA XUMUYECKUI aHaIu3
coCTaBa BO3/yXa.

3. JlaboparopHas pabota
«Omnpenenenue couepxraHus
YTIJIEKHUCIIOTO Ta3a B BO3AyXe
MOMEIIEHUS dKCIpecc-
METOIOM.

9.2.4 | XumMu4ecKkui HccnenoBath npoOsI 1. IIpaktuxo-opuentupoBanusie |OK 01
aHaju3 mnpoo MaTEepUAJIOB CTPOUTENIBHO- |3aJaHUSI 10 XUMUYECKOMY OK 02
MaTepuasoB pecTaBpaluOHHON aHaJIM3y Mpod MaTepuaioB OK 07
CTPOUTENBHO- JESTENIbHOCTH U U3aiiHa  [CTPOUTEIHbHO-PECTaBPAIlMOHHOMN
pecTaBpaluOHHOM NESATSIILHOCTH U JU3aiiHa.
JeATeTLHOCTH 1 2. JIaboparopnas padota (Ha
Jr3aitHa BBIOOD):

— N3roroBienue Kpacok
(moabop MUrMEeHTOB U
CBSI3BIBAIOIIMX BEIIECTB);

— HUccnenoBanue cBOWCTB
BSDKYIIIMX BEIIECTB HA IPUMEPE
THIICA.

9.2.5|UccaenoBanue HccnenoBath xuMuueckuil | YueOHO-HCCIIE[0BATEIBCKUN OK 01
00BEKTOB cocTaB 00BEKTOB MIPOEKT B 00J1aCTH OK 02
TexXHOChepbl TexHoc(epsl Ha MpUMEpe  (Hccie0BaHus 00BEKTOB OK 04

TEXHUYECKON BOJBI U TEXHOC(EPHI. OK 07

MaTCpHraJioB CTPOUTECIIBHO-
pCCTaBpaHHOHHOﬁ
JIESATEIbHOCTH U aAu3aiiHa

Bo3MoxHBIE TEMBI TPOEKTOB:
1. KoHTpoab kauecTBa
TEXHUYECKOMN BOJBI Pa3HBIX
BHUJIOB B COOTBETCTBHUH C
meroaukamu 1mo I'OCT.

2. Co3nanue 1eKOpaTUBHOM
MITYKaTypKH.

3. IIurMeHTHI B U3JIETUSIX U3
CTEKJIA.

4. UccnepoBanue
pa3pyLIAOLIErO NEUCTBUS BOIBI
Ha CTPOUTEIbHBIE MaTEpHUAIIbI.
5. OneHka cocTosIHMS BO3/1yXa
pabodeii 30HbI CIIeUATICTa




Moayas / Paznen
| Tema

Pe3ysabTat 00y4yeHus

OueHoYHbIe MEPONIPUATHS

OK

(TexHosora, CTpOUTENS U T.I1., C
y4eToM 00J1acTh
npodeccuoHaTbHON
JESITENIbHOCTH) B COOTBETCTBUU
C HOPMaTUBHBIMU
JOKYMEHTaMH.




