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1. MACHOPT PABOYEM MPOT'PAMMBI YYEFHOU JUCIATLIAHBI

XUMHUA

1.1. MecTo TMCUMILUIMHBI B CTPYKTYpPe OCHOBHOH mpodeccuoHaIbHOH 00pa3oBaTeIbHOM
NPOrpaMmbl

Oo6meoOpa3oBaTenbHas TUCHUIUIMHA «XHUMHs» HW3y4aeTcs Ha 0a30BOM YpPOBHE B
00111e00pa30BaTEIbHOM IHKJIE y4eOHOTO IIaHa OCHOBHOW NMPO¢eCCHOHAIBHOM 00pa30oBaTEIbHOM
POrPaMMBbI TIOJITOTOBKHU CIEIIHAIMCTOB CPETHETO 3BEHA!

43.02.15 [Ilosapckoe u KoHOUmMepPCKoe 0eno

1.2. Iesn u MUIaHUPYyeMble Pe3yabTAThl OCBOCHHS THCHUTLIUHBI
1.2.1. leau u 321244 AUCUUIJIMHBI

Heab: dopmupoBaHue y CTYAEHTOB NPEIACTABICHUS O XUMHYECKON COCTaBJISIOLICH
€CTECTBCHHOHAyYHOM KapTUHBl MHpa KaK OCHOBBI IPHUHATHSA PEIICHUNH B JXU3HEHHBIX MU
IIPOU3BOJICTBEHHBIX CUTYyalUsIX, OTBETCTBEHHOT'O IIOBEJEHUS B IIPUPOIHOM cperie.

3agauu AMCHMILINHBL:

1) chopmupoBaTh NOHUMAHKUE 3aKOHOMEPHOCTEM MPOTEKAHUS XMMHUYECKHX IPOLECCOB U
ABJICHUM B OKpYXalolled Cpene, LEJOCTHOW HaydYHOW KAapTUHBI MUpa, B3aMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHS TNPOBOJIUTH PACUCThl 1O XHUMHUYECKUM (OpMyJaM U ypaBHECHHSIM
XUMUYECKUX PpEaKUuM, IJIAHUPOBaTb M  HUHTEPIPETHPOBATH  PE3yJbTAaThl XUMHUYECKHX
DKCIIEPUMEHTOB,

3) copMupoBaTH HABBIKM MPOBEIEHHUS XMMHUYECKHX IKCIEPHUMEHTAIBHBIX MCCIEJOBAaHUMN
c coOmoneHneM TpaBuwil 0Oe30HacHOrO OOpalleHHs ¢ BelecTBaMU M J1a0OpaTOpHBIM
o0opynoBaHuEM;

4) pa3BUTh YMCHUS aHATM3UPOBATH, OLICHUBATH, IPOBEPSATH HA JJOCTOBEPHOCTh M 0000IIATh
MH(OPMALII0 XUMHUUECKOT0 XapaKTepa U3 pa3INiHbIX HCTOUYHUKOB;

5) chopmupoBaTh yMEHHUS TPOTHO3UPOBATH TIOCIEACTBUS CBOEH JEATEIBHOCTH H
XUMHUYECKHUX PUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX NPOIIECCOB,;

6) cdopmupoBaTh TOHHMMaHHE 3HAYMMOCTH JIOCTM)KEHUM XHMHUYECKOW HAyKu H
TEXHOJIOTUH JUI Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.



1.2.2. IInanupyemMble pe3ybTaTbl OCBOCHHS 0011e00pa3oBaTebHOl JMCHUIIMHBI B c00TBeTcTBHU ¢ PI'OC CIIO n Ha ocHoBe PI'OC

COO
Koa n Il1annpyemMble pe3yJibTaThl OCBOCHUS JUCHUIIIMHBI
HAHMMEHOBaHUe
(popmupyembix Oo61mme JAucuumiimHapHbie (IpeaMeTHbIe)
KOMIIEeTeHIH I

OK 01. Beibupats
CIIOCOOBI PEICHUs
3ama4
poheCCHOHATLHO
¥ 1esITeNbHOCTHU
MPUMEHHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIUTAHUS:
- TOTOBHOCTh K TPY/AY, OCO3HAHHE LIEHHOCTH MacTepCTBa,

TPYyIOIO0ue;

- TOTOBHOCTD K aKTHBHOMN JeSTEeTbHOCTH
TEXHOJOTMYECKOW W  COLUMAIbHOM HAampaBJICHHOCTH,
CIIOCOOHOCTh UHHUIIMUPOBATb, TUTAHUPOBATh U

CaMOCTOSITENILHO BBINOJIHATh TAKYIO 1€ATEIbHOCT;
- HMHTEpeC K pas3auyHbM cdepaM MpodhecCHOHATEHON
NeSITebHOCTH,

Osianenue YHUBepPCAJIbHBIMH
NO03HABATEJIbHBIMM J1elCTBHSIMU:

a) 0a3oBble JIOTHYECKHE IeliCTBHS:

- CaMOCTOSITENBHO (OPMYIHUPOBATh U aKTYaJIU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

YuyeOHBbIMH

- YCTaHaBIWBATh  CYIICCTBEHHBIH  MPH3HAK  WIU
OCHOBAaHUA JJIA CpaBHeHI/Iﬂ, KJ'[aCCI/I(bI/IKaHI/II/I 158
00001IeHHS;

- ONpPENeNsATh e JeATeILHOCTH, 3a/1aBaTh MapaMeTphI
Y KPUTEPUU UX JTOCTHIKEHHUS;

- BBIABJSITh 3aKOHOMEPHOCTH H TPOTHBOPEUYUS B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCHUTHh KOPPEKTHBBI B JEATEIHLHOCTH, OIIEHUBATh
COOTBETCTBUE pE3YyJIbTAaTOB LIEJIAM, OLIEHHMBAaTh PHUCKHU
MOCJIEACTBUN NeITeITbHOCTH,

- pa3BHBaTh KpPEaTHMBHOE MBIIUICHHE TIPU PEIICHUN
JKU3HEHHBIX TTPOOIEM

0) 0a30BbI€ HCCIeA0BaTEIbCKHE I€liCTBUS:

- BJAQJIETh CHCTEMOH XWUMHUYECKHMX 3HAHHM, KOTOpas BKIIIOYACT:
OCHOBOTIOJIATAONIUE TIOHATUS (XUMHUYECKUH OJIEMEHT, aTOM,
9JIEKTPOHHAs 000JI0YKa aroma, S-, p-, d-3JIEKTpOHHBIE OpOMTAIIH
aTOMOB, WOH, MOJICKYJIa, BAJICHTHOCTh, JJICKTPOOTPHUIIATESILHOCTD,
CTCIICHb OKHCJICHMS, XMMHUYCCKas CBs3b, MOJIb, MOJIApHAs Macca,
MOJIIPHBIA 00bEM, YTICPOIAHBIN CKeJeT, (yHKIIMOHAIbHAS TPYIINA,
pajauKall, U30MEepHs, U30MEPhl, TOMOJOTHYCCKUN Psijl, TOMOJIOTH,
YIIICBOOPOABI, KHCIOPOJI- W a30TCOJIEPIKAIIUEe COCTUHEHUS,
OHMOJIOTMYECKH aKTUBHBIE BellecTBa (YIJIEBOABI, JKUPBI, OCNKH),
MOHOMED, TOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISPHBIC

COCIUHEHMS, KPHUCTAJUIMYECKAsl pPEUIeTKa, THUIbl XUMHUYECKUX
peakuuii (OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMHUUYECKUE, pEaKluh HOHHOro oOMeHa), pacTBOD,

3JIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOIUTHYECKAs TUCCOLUALNS,
OKHUCJINTEIb, BOCCTAHOBUTEJb, CKOPOCTh XMMHUYECKOH PpEaKIMH,
XUMHYECKOE  paBHOBECHE), TEOpPUHM M  3aKOHBI  (Teopus
XUMHYECKOTIO CTPOECHMsI OpraHndeckux semecTs A.M. bytieposa,
TEOPUS AIEKTPOIUTUYECKON NUCCOLMALAN, TIEPUOJUYECKUN 3aKOH
J.U. MenzeneeBa, 3aKOH COXpPAHEHUSI MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3BIK XUMHH, (AKTOJIOTUYECKUE CBEICHHUS O
CBOWCTBaX, COCTaBe, MOJYYEHUH U O€30MacCHOM HCHOJIb30BAHUU
BKHEHIINX HEOPraHUYECKUX M OPraHWYeCKUX BEIIECTB B OBITY U
MPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

- yMeTb BBIABIATh XapaKTepHble MPU3HAKU U B3aUMOCBS3b
W3Y4YECHHBIX TIOHATUMN, IPUMEHATH COOTBETCTBYIOLIUE MTOHATHS IIPU
ONMCAHUU CTPOEHUS M CBOMCTB HEOPraHMYECKUX M OPraHUYEeCKUX
BELIECTB U UX IPEBPAICHNI; BBIABIATH B3aUMOCBSI3b XUMHUYECKUX




- BJIAJACTb HaBbIKaAMH y‘Ie6HO'I/ICCJ'IC,I[OBaT€JIBCKOI7I u

MPOSKTHON  JIEATEIBHOCTH, HAaBBIKAMHU  pa3perieHus
npo0Jem;

- BBIABIATH  NPUYHHHO-CICJACTBCHHBIC  CBS3HM U
aKTyaJlM3MpOBaTh 3a/iadyy, BBIIBUTATh THIIOTE3y €¢

peIlleHus], HaXOIUTh apryMEHTHl JUIS J0Ka3aTelbCTBa
CBOMX YTBEP)KICHHH, 3a/JaBaTh MapaMeTpbl U KPUTCPUHU
peleHus;

- aHAJIM3HMPOBAThH TOJYYCHHBIC B XOJC PCUICHUS 3aJauu
pe3yJIbTaThl, KPUTHYECKU OIEHUBATH WX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;

- YMETh TEPEHOCHTHh 3HAHWS B II03HABATCIBHYIO W
NPAaKTUYECKYIO O0JIACTH KU3HEICATCIILHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBHTaTh HOBBIC HJCH, NpeIjiaraTh OPUTHHAIBHBIC
MOJIXO/IBI U PELICHUS;

- CIOCOOHOCTh MX MCIOJIL30BAHUS B IIO3HABATEILHOM U
COILIMANTLHOM MPaKTUKE

3HaHUM €  MOHATHSAMM U
€CTECTBEHHOHAYYHBIX MPEIMETOB;
- YMETh HCIOJb30BATh HAUMEHOBAHUS XMUMHUYECKUX COECIMHEHUI
MEXKIYHAPOAHOIO COK3a TEOPETUUYECKOW W MPUKIATHON XUMHUH U
TpPUBHAJIbHbIC HAa3BaHUS BaKHEUIINX BEUIECTB (ITHJICH, alleTUJICH,
rIMepuH, ¢GeHomn, (opMaabAeTua, YKCYCHAas KHUCIIOTa, TIUIUH,
yrapHbI ra3, YIJEKUCIbI ra3, aMMHaK, TallleHas W3BeCTb,
HeramieHasi W3BECTb, IUThEBAas COJa W JPYrUX), COCTaBISATH
(hopMyIibl HEOPraHUYECKUX U OPTraHMYECKUX BEIIECTB, YpPaBHEHUS
XUMUYECKUX pEaKluid, OOBSICHATH HUX CMBICT; MOATBEPKIAThH
XapaKTEepHble XUMUYECKHE CBOMCTBA BEUIECTB COOTBETCTBYIOLIUMU
SKCTIEPUMEHTAMH U 3aMUCAMU YPABHEHUN XUMUYECKUX PEAKIUH;

- yMeTb  YyCTaHaBIMBaTh  MPUHAMIEKHOCTb  HM3YUYECHHBIX
HEOPTaHWYECKUX M OPraHMYECKUX BEHIECTB K ONpPEIeICHHBIM
KJlaccaM U TpynmaM COeAMHEHHWH, XapaKTepu30BaTh MX COCTAB U
BOKHEMIIME CBOMCTBA; OMNPEACISITh BHUJIBI XHUMHUYECKHX CBS3€H
(koBasleHTHAsi, HWOHHAs, MeETaJUIMYecKas, BOJOPOJAHAsA), THUIIBI
KPUCTAIUTMYECKUX  PEIIETOK  BEIIECTB,  KJIAaCCHU(UIIMPOBATH
XUMHUYECKUE PEAKIINH;

- chopMHUpPOBATh MPEJCTABICHUS: O XMMHUYECKON COCTABJISIOIICH
€CTECTBEHHOHAay4YHOW KapTUHBI MHUpa, POJIM XMMUU B IO3HAHUHU
SIBJICHUH TpUpObl, B (HOPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOMN IS
pelieHus MPaKTUYECKUX 3a7a4 U IKOJOTHYECKH O00OCHOBAHHOTO
OTHOILLEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM CpeIe;

- BIIQJIETh CUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS  (JAOMOJHUTEIBHO K  CHCTEME
MOHATHI 0230BOT0O YPOBHS) - U30TOIBI, OCHOBHOE M BO30YK/IEHHOE
COCTOSIHUE THOpUIN3AIHS opOuTaneii,

n nn

xumudeckas cBs3b ("0 u

MPEJICTAaBICHUSAMH  JIPYTHX

aToma, ATOMHBIX
, KpaTHbIE CBSI3M), MOJSIpHas
KOHLEHTpaLus, CTpYKTypHas (opmyna, uzoMepus (CTpyKTypHas,

reoMerpuueckas (LHUC-TPaHC-U30MEpHs), THUIBl XHUMHUYECKUX




peaknuii (roMo- W TeTepOreHHbIe, 00paTUMbIE U HEOOPATHUMBIE),
pacTBOpbI (UCTUHHBIE, JIACTIEPCHBIE CUCTEMBI),
KPUCTAJJIOTUAPATHI, CTENIEHb IUCCOLMALINH, SIEKTPOJIN3, KPEKUHT,
puGOpMHHT); TEeopuun U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIeKallMe B OCHOBE ITOHMMaHHS
OPUYMHHOCTH W CHUCTEMHOCTM  XMMHYECKMX  SIBJICHMH,
COBPEMEHHBIE MPE/ICTABIEHUS O CTPOCHUU BEILIECTBA HA aTOMHOM,
MOJIEKYJISIPHOM M HaIMOJEKYJSIPHOM YPOBHSX; NPEJICTaBICHUS O
MEXaHU3MaX XUMHYECKHX peakUuil, TEepMOJMHAMUYECKUX U
KMUHETUYECKUX 3aKOHOMEPHOCTSAX HX IPOTEKaHHUs, 0 XUMUYECKOM
PaBHOBECHHM, JUCIEPCHBIX CHCTEMAaX, (PaKTOJOTUYECKUE CBEACHUS
0 CBOICTBax, COCTaBe, MOJTYYCHUU M 0€301MacCHOM HCIOJIb30BAHUU
BO)KHEHIINX HEOPTraHUYECKUX U OPraHMUYECKUX BEILECTB B OBITY U
NPAaKTUYECKOM  JeSITEeIbHOCTH  YENOBEKa; OOLIMX  HayuHBIX
OPUHIUIAX ~ XUMHYECKOr0  TNPOM3BOJACTBA  (HAa  mpuMepe
IPOU3BOJACTBA  CEpPHOM  KHUCIOTBI, aMMHakKa,  METaHOJIA,
nepepaboTku HedTH);

- yMeThb MpPOBOJAUTH pPACUYETHl IO XUMHYECKUM QopmyiaaM u
YPAaBHEHUSAM  XMMHUYECKHX  peakUuid C  HCIOJIb30BAaHHEM
¢u3nueckux BenMUMH (Macchl, OOBbEMa Ta30oB, KOJMYECTBa
BEILIECTBA), XapaKTEPHU3YIOLIMX BEIIeCTBA € KOJIMYECTBEHHOMH
CTOPOHBI: pacyeTbl MO HAXOXIECHUI0 XHMHUYECKOH (OopMyIIbI
BEIIECTBA; pacyeThl Macchl (00beMa, KOJMYECTBa BEIECTBA)
MIPOJYKTA PEAKLIUU, ECIIA OAHO U3 UCXOJHBIX BEIIECTB JAaHO B BUJE
pacTBopa ¢ OIPEAEICHHOM MacCOBOW JI0JIEH PpPacTBOPEHHOTO
BElIECTBA WJIM JIaHO B U30BITKE (MMEET MPHUMECH); pacueThl
MaccoBOW WJIM OOBEMHOH JOJMM BBIXOJA NPOAYKTAa pEaKIIUU;
pacdeTsl TerioBoro dddexra peaxiuid, 00BEMHBIX OTHOIICHUN
ra3os;




- YMETh BBISBIATH XAPAaKTEPHbIE IPU3HAKKM M B3aUMOCBS3b
M3Y4YEHHBIX TOHATHUHI, TPUMEHSATH COOTBETCTBYIOIINE OHATHUS MPU
OIMCAHUU CTPOCHHUS U CBOWCTB HEOPraHWYECKUX U OPraHUYECKHUX
BEIIECTB U UX NPEBPALIECHU; BBIABIISATh B3aUMOCBSI3b XUMUUECKUX
3HAHUH C TOHATUSAMU M MPEACTABICHUSAMU JIPYTUX MPEIMETOB IS
0ojee OCO3HAHHOTO TOHUMAHUSI U OOBACHEHHUS CYLUIHOCTHU
MaTE€pUaJIbHOIO €JIMHCTBA MHUpPA; UCIOJIb30BaTh CHUCTEMHBIE
XUMHYECKHE 3HaHUA s OOBSICHEHHs W MPOTHO3UPOBAHUS
SIBJICHUH, UMEIOIUX €CTECTBEHHOHAYYHYIO IIPUPOLY;

- YMETh HCIMOJIb30BaTh HAUMEHOBAHUS XHUMHUYECKUX COECAUHECHHI
MEXKIYHApOJAHOTO COK03a TEOPETUYECKOW M MPUKIATHON XUMUH U
TPUBHUAIBHBIE HA3BAHUS BEUIECTB, OTHOCSIIUXCS K H3YYECHHBIM
KJJacCaM  OpPraHMYEeCKUX M  HEOPraHUYeCKHX COEIUHEHMII;
UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIUKY AJISI COCTaBIeHUs GOopMyIT
HEOPTraHWYECKUX BEIIECTB, MOJIEKYISPHBIX M CTPYKTYPHBIX
(pa3BepHYTBIX,  COKpAIICHHBIX U  CKENeTHBIX)  dopMyn
OpPraHMYeCKUX BEIIECTB; COCTAaBIATh YPAaBHEHUS XUMHUYECKUX
peakuMii M pacKpblBaTb HX  CYIIHOCTb:  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX  PEAKUUN  MOCPEACTBOM  COCTAaBJICHUS
AJIEKTPOHHOTO OallaHca 3TUX PEaKIMi; peakluii MOHHOTO oOMeHa
NyTEM COCTABJIEHUS WX TOJHBIX M COKpPAIIEHHBIX HWOHHBIX
YpaBHEHUMU; peakuui TUAPOIIN3a, peakuuit
KOMILUIEKCOOOpa3oBaHus (Ha TMpHUMEpe T'MIPOKCOKOMIUIEKCOB
[MHKA W aFOMHHHUS); TIOJITBEPKIATh XapaKTEPHbIE XUMHYECKHE
CBOMCTBA BEUIECTB COOTBETCTBYIOLIMMH DKCIEPUMEHTAMU H
3alUCSIMU YPABHEHUI XUMUYECKUX PEAKIINIA;

- yMeThb KiIaccu(UIUpOBaTh HEOPTaHWYECKHUE W OpraHUYeCcKHe
BELIECTBA M XUMHYECKHE DPEaKIUH, CaMOCTOSTENIbHO BHIOMpPAThH
OCHOBaHUSI W KpUTEpUM ISl KJacCUPUKAUU HU3y4aeMBbIX




XUMHUYECKUX OOBEKTOB; XapaKTEpHU30BAaTh COCTAB M Ba)KHEHMIIME
CBOIMCTBa BELIECTB, IPUHAJIEKALINX K ONPEACIECHHBIM KjlaccaMm U
rpymnmamM coeAuHEHUM (MPOCThIE BEIIECTBA, OKCHUJIBI, THIPOKCUIBL,
COJNIM; YIJICBOJMOPOMABI, MPOCThIe JS(UPBL, CHOUPTHI, (EHOIBI,
aNbJIETU/Ibl, KETOHbI, KapOOHOBBIE KHUCIIOTHI, CJIOXHBIE 3(UPHI,
JKUPBI, YIJIEBOJbI, aMUHBI, AMUHOKHCIOTBHI, OEJIKH); MPUMEHSIThH
3HAHUS O COCTAaBE U CBOMCTBAX BEIIECTB I HKCIIEPUMEHTAIBHOM
IPOBEPKU THIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MpPOTEKaHUs
XUMUYECKUX PEAKIUA W TPOTHO3UPOBAHUS BO3MOMXKHOCTEH HX
OCYILIECTBIICHMUS;

- yMETh TMOATBEPKIaTh Ha KOHKPETHBIX MPHUMEpPAX XapakTep
3aBUCHUMOCTH  DPEAKIMOHHOM  CHOCOOHOCTM  OpPraHM4ecKuX
COCMHEHHUI OT KPaTHOCTH U THIa KoBajieHTHOU cBsi3u ("T "u ""),
B3aMMHOTO BIIMSIHUS aTOMOB M TPYII aTOMOB B MOJIEKYNax; a
TakKe OT OCOOCHHOCTEHM peanu3alil Pa3IUYHBIX MEXaHH3MOB
MPOTEKaHUs PEaKIINii;

- YMEThb XapakTepU30BaTh D3JEKTPOHHOE CTPOECHHE aTOMOB (B
OCHOBHOM M BO30YKJIEHHOM COCTOSIHUHM) U HMOHOB XUMHYECKHX
snemeHToB 1 - 4 mnepuomoB Ilepmonuueckont cucremsr JI.U.
MenzeneeBa U UX BaJIEHTHbIE BO3MOXXHOCTHU, UCIOJIb3YS OHSTHUS
"s", "p", "d-anekTpoHHBIC" OpOHMTAIN, YHEPreTHUECCKUE YPOBHH;
OOBSICHSTh 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XUMHYECKHX
JJIEMEHTOB U O0pa3yeMbIX HMH COCIUHEHHH MO TepuojaM Hu
rpynmnam;

OK 02.
Hcnomab3oBaTh
COBPEMEHHBIE
CpelCcTBa MOUCKa,
aHaIu3a u
WHTEPIPETAII

B o0s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HayKH M OOIIECTBEHHOM MNpPaKTUKH, OCHOBAHHOTO Ha
JMaore KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO
MecTa B MOJIUKYJIBTYPHOM MUPE;

- YMEThb IUIAHUPOBATh M BBINNOJIHATE XUMUYECKUU DKCIIEPUMEHT
(mpeBpallleHUsT OpPraHMYECKHX  BELIECTB MpPH  HAarpeBaHHH,
MOJIy4YeHUE DJTUJIEHA U W3YYEHHE €ro CBOMCTB, KayeCTBEHHBIE
peakuuMu Ha  auplerujabl, KpaxMmal, YKCYCHYI  KHCIOTY;
JieHaTypanus OeJIKOB NMPU HarpeBaHUH, IIBETHBIC PEaKIIUU OCIIKOB;
IIPOBOJIUTh PEAKIIMM MOHHOTO 0OMEHa, ONPENeIATh Cpely BOJIHBIX




nHpopManuu u
MH(pOPMALOHHBIE
TEXHOJIOTUU JIJIs
BBITIOJTHEHHUS 3a/1a4
npodeccroHanibHO
U IeITeNbHOCTU

SI3BIKOBOM W YUTATEIILCKOU
B3aUMOJICCTBHS  MEKIY

- COBEpILEHCTBOBAaHUE
KyJIbTYpbl Kak CpeICTBa
JIOIBMU U TTO3HAHUS MUPA;
- OCO3HAaHHWE LIEHHOCTH HAy4YHOW  JI€ATEIbHOCTH,
TFOTOBHOCTb OCYLLECTBIIATh IIPOEKTHYIO u
UCCJIEIOBATEIbCKYIO JEATEIbHOCTh MHAWBUIYAIBHO U B
rpymnie;

OBanagenne YHHBepCaJbHbIMHU
NO03HABATEJIbHBIMH 1eliCTBUSIMU

B) padora ¢ ungopmanueii:

- BJIQJETh HABBIKAMU TMOJIydyeHHs HMHOpPMaLuu U3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENIbHO
OCYILIECTBIIAATh IOUCK, AaHaJIU3, CHCTEMAaTHU3ALUI0 U
MHTEPIIPETALNIO HHPOPMALIUHU PA3IUYHBIX BUIOB U GOpPM
IPECTaBICHHUS;

- CO3/1aBaTh TEKCTHl B PA3IMYHBIX (popmarax ¢ y4eTom
HazHaueHus MHQOpMamuM M LEJNEeBOM  ayAuTOpuH,
BbIOMpass ONTHMaJbHYIO (OpMYy TMpEACTaBICHUS U
BU3YaJIU3aluy;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
UH(pOpMalNU, €€ COOTBETCTBUE MPABOBBIM M MOPAJIbHO-
TUYECKUM HOpMaM;

- HCHOJB30BaTh  CpeACTBa  WH(GOPMALMOHHBIX U
KOMMYHMKAI[MOHHBIX TEXHOJIOTHIl B pelieHun
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpraHM3allMOHHBIX
3aja4y ¢ coOyoieHneM TpeOOBaHUW  APrOHOMUKH,
TEXHUKU O€30IacHOCTH, TMTUEHBI, pecypcocOepeKkeHus,
NPaBOBBIX M 3TUYECKUX HOPM, HOPM HMH(OpMAIIMOHHON
0€e30I1aCHOCTH;

- BJIaJICTh HaBbIKAMU PACIIO3HABAHUS U 3AILUTHI
uH(popMalnu, HTHPOPMAIIMOHHON 0€301acHOCTH
JUYHOCTH,

y4eOHBIMH

pacTBOpOB, KayeCTBEHHbIE peakUuu Ha cyibdar-, KapOoHAT- U

XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHHUS; pemarhb
SKCIEPUMEHTaJbHbIE  3a7aud 1o Temam  "Metamisl"  u
"Hemertaymibl") B COOTBETCTBUM C  IPaBUJIAMH  TEXHHUKH

0€30I1aCHOCTH IpH O0OpallleHHH ¢ BEIIeCTBaMH M J1a0OpaTOPHBIM
00OpyJIOBaHUEM;  MPEICTABIATH  PE3yJIbTaThl  XMMHUYECKOTO
JKCHEpUMEHTa B (hOpMe 3alUCH YpaBHEHMH COOTBETCTBYIOLIMX
peakiuii 1 GOopMyIMPOBaTh BHIBOJIBI HA OCHOBE ATHUX PE3YJIbTATOB,;
- YMETh aHAJIM3UPOBATh XMMHUYECKYIO0 HH(OpMAIHIO, OIYy4aeMyto
U3 Pa3HBIX MCTOYHUKOB (CPEACTB MAacCOBOW WH(OpPMALNHU, CETh
WnTepHer u npyrue);

- BJIaJIETh OCHOBHBIMHM METOJaMH Hay4YHOI'O IO3HAHHUS BEILECTB U
XUMHUYECKUX SIBICHUH (HaOirofeHue, U3MepeHHe, SKCIEPUMEHT,
MOJICJIMPOBAHUE);

- yYMeTb MNPOBOAMTH pACYEThl MO XMMHUYECKMM (opMynam Hu
YPAaBHEHUSAM  XMMHMUYECKUX  peakUuid C  HCIOJIb30BAaHUEM
(Gu3NYeCKUX  BENUYMH,  XapakTepU3YIOIIMX  BeUlecTBa  C
KOJMYECTBEHHOM CTOPOHBI: MaccChl, oO0beMa (HOpMaJbHbIE
YCJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; UCIIOIb30BaTh CUCTEMHbIE
XUMHUYECKHE 3HaHMS JUIsl TPUHATUS pPEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CHUTyalusX, CBS3aHHBIX C BEHIECTBAMM M HX
MIPUMEHEHUEM;

- YMETbh CaMOCTOATEIbHO IJIAHUPOBATh U MPOBOAUTH XUMHUECKUN
9KCIIEPUMEHT (ITOJIyYE€HUE U N3YYEHHUE CBOMCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEaKIMU YTJIEBOJOPOJIOB
pPa3IMYHBIX KJACCOB U KHUCJIOPOJCOJEPKAIIMX OPTaHUYECKUX
3aja4
pacro3HaBaHUIO HEOPIaHWYECKUX W OPraHUYeCKUX BEIIECTB) C
cOOJIIO/ICHHEM TpaBHJI OE30MacHOro OOpalleHHs ¢ BELIECTBAMHU U
n1abopaTopHbIM  00OpYJOBaHUEM, dopmynupoBaTth  IeNTH
UCCIIeIOBAaHMS, MPEIOCTABIATh B PA3IUYHON (opMe pe3ylbTaThl

BCIIECTB, peoicHuc OKCIICPUMCHTAJIBHBIX 10

OKCIICPUMCHTA, aHAJIU3UPOBATh U OLUCHHUBATH UX JOCTOBCPHOCTD,




- YMETb OCYUIECTBJIATH LIEJICHAIIPABICHHBIM IOUCK XUMHUYECKON
nHpopMaMM B Pa3TUYHBIX HUCTOYHHWKAX (Hay4dHas U ydeOHO-
Hay4yHas JIATEepaTypa, CpPeICTBa MaccoBOW WH(MOpMAIUU, CETh
WNutepHer u napyrue), KpUTUYECKU aHAIU3UPOBATH XMUMHYECKYIO
uHdopmaruto, mepepadaTeiBaTh €€ U
COOTBETCTBHUH C TIOCTABJICHHOW y4eOHOH 3a/1aueii;

- BJIAJIETh CUCTEMOM 3HAHUW O METOAAX HAYYHOI'O IO3HAHUS
SIBJICHUN TPUPOABI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax U
YMEHHUSIMUA MPUMEHATh 3TH 3HAHUS IIPU DKCIEPUMEHTAIBHOM
HCCIIENOBAHUHU BEIIECTB U IS OOBICHEHUS XUMHUYECKUX SBJICHHM,
MMEIOIIMX MECTO B MPHUPOJE MPAKTUYECKON AEATEIbHOCTH
YeJIOBEKa U B ITOBCEIHEBHOM JKU3HMU,

HCIIOJIB30BaTh B

OK 04.
DddexTuBHO
B3aWMO/IEVICTBOBAT
b ¥ paboTaTh B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTh K CaMOPa3BHUTHIO, CaMOCTOSITEILHOCTU M
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE  HAaBBIKAMU  Y4eOHO-HCCIEI0BATEIHCKOMH,
MIPOEKTHOM M COLMATIBLHOM ESITEIbHOCTH;

OBjaieHne YHHUBEPCAJbHBIMH KOMMYHHKATHBHBIMH
NefiCTBUAMU:

0) coBMecTHas 1esITeJIbHOCTD.

- IOHUMAaTh U MCMOJB30BATh MPEUMYIIECTBA KOMAHIHOMN
Y MHIMBUIyaJIbHOM paboTHI;

- TNpPUHUMATh 1M  COBMECTHOM  JI€ATEIbHOCTH,
OpraHU30BBIBATh U KOOPJAWHUPOBATH JEUCTBHUS IO €€
JOCTH>KEHHIO: COCTaBIIAThH IJIaH JIEUCTBUM, pacipeensiTh
poli ¢ YyYeTOM MHEHHMH YYaCTHHUKOB OOCYXIaTh
pe3yNIbTaThl COBMECTHOM pabOTHI;

- KOOPJIWHUPOBATh M BBHIMIOJHATH PabOTy B YCIOBHUSX
pealbHOTO,  BUPTYQJIbHOTO W KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYILECTBIIATh MO3UTUBHOE CTPATETUYECKOE MOBEACHUE
B Pa3IMYHBIX CHUTYallUsSX, TMPOSBISATH TBOPYECTBO U
BOOOpakeHUe, ObITh HHUIIMATUBHBIM

- YMeTh IUIAHUPOBATh U BBIIOJHATH XMMHUYECKUN HKCHEPUMEHT
(mpeBpalleHusT OpPraHUYECKUX  BELIECTB IPU  HArpeBaHMHU,
NOJlyYeHUE STUWIEHA M H3Y4YEHHE €ro CBOMCTB, KaueCTBEHHBIE
peakuuu Ha  anpAETUABl, KpaxMmal, YKCYCHYIO KHUCIOTY;
JieHaTypaius OeKOB IpU HarpeBaHUH, [IBETHBIE PEAKIIUU OEIIKOB;
IPOBOJUTH PEAKLIMU MOHHOTO OOMEHa, ONPENeIIATh Cpely BOJIHBIX
pacTBOpOB, KayeCTBEHHbIE peaklUUU Ha cyiabgar-, KapOoHAT- U

XJIOPU/I-aHUOHBI, Ha KaTHUOH aMMOHUS; pelaTh
OKCIEpUMEHTAJIbHBIE  3afaun 1Mo TemaMm  "Metamwiel" U
"Hemerannsl") B  COOTBETCTBMM C  IpaBUJIaMM  TEXHHUKH

0€30MacHOCTH MpU OOpallleHuH C BEIIECTBAMHU M JIaOOPaTOPHBIM
00OpyJOBaHUEM;  MPEICTABIATH  Pe3yJbTaThl ~ XMMHUYECKOTO
JKCIepUMeHTa B (hOpMe 3almch YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyJIupOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB,;
-YMETb CaMOCTOATCIBHO INIAHUPOBATH U IMPOBOAWUTH XUMHUYECKUH
HKCHEPUMEHT (IOJTyUYEeHUE U U3yUeHHE CBOICTB HEOPTaHUYECKUX U
OpPraHUYECKHX BEIIECTB, KAYECTBEHHBIC PEAKIUU YTIIEBOJIOPOIOB
pa3IMYHBIX KJIACCOB W  KHUCIOPOJCOJECPXKAIIMX OpPraHMYECKUX
BCUICCTB, peoicHuc OKCIICPUMCHTAJIBHBIX 3a1a4 10
pacro3HaBaHUIO HEOPTaHWYECKUX W OPraHMYeCKUX BEIIECTB) C




OsBJianenue
JeHCTBUSAMU:
I) IPUHATHE ce0sl U APYTUX JIIOAe:

- IPUHUMATh MOTHUBBI U apTyMEHTHI JIPYTUX JIIOJCH TPHU
aHaJIM3e PEe3ybTATOB JICITEIBLHOCTH;

- MpU3HABATh CBOE MPABO W MPaBO APYrUX JIOJAEH Ha
OIIINOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C MTO3UITUH
JIPYroro 4ejoBeKa;

YHHBEPCAJBHBIMU  PeryJSITUBHbIMH

COOJIIOJICHUEM TIPaBUII OE30IIaCHOTO OOpAICHUS C BELICCTBAMH H
nabopaTopHbIM  000pYyJOBaHUEM, dopmynupoBath  1enU
VICCIIC/IOBaHMsI, TIPEJOCTABIAATh B Pa3iIHM4YHON (hOpMe pe3ysbTaThl
OKCIICPUMCHTA, aHAJIU3UPOBATL U OLICHHUBATH UX JOCTOBCPHOCTD,

OK 07.
CoelicTBOBAaTh
COXpaHEHUIO
OKpY’Karoleu
Cpenbl,
pecypcocOepexeH
U0, TPUMCHSTH
3HaHHUA 00
W3MEHEHUU
KJIUMarTa,
TIPUHITHAITHI
OepexKIMBOTO
MIPOU3BO/ICTBA,
3pHEeKTUBHO
JIeCTBOBATH B
Ype3BBIYANHBIX
CUTYaITUSIX

B 001acTH 3K0J10r14eCKOro BOCIMTAHUA:

- C(bOpMI/IpOBaHHOCTB 9KOJIOTUYECKOM KYJbTYPHI,
ITOHHMMaHHC BJIMSTHHUA COIMAJIbHO-OKOHOMMWYCCKUX
mpoueccCoB Ha COCTOAHHUC HpHpO,I[HOﬁ U COIMAIbHOM

cpenbl, OCO3HaHUE r1100aJIBHOTO Xapakrepa
9KOJIOTUYECKUX MPOoOdIIeM;

- IUIAHUPOBAaHME M  OCYIIECTBICHHE JEHCTBUM B
OKpY)KaloIlleW cpele Ha OCHOBE 3HAHUA  Lelei

YCTOWYMBOIO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE [EHCTBUM, NPUHOCAIIUX Bpex
OKpYKaroIlei cpese;

- yMEHHUE IIPOTHO3UPOBATH
DKOJIOTUYECKHE ITOCJIEICTBHS
JEHCTBHM, IPEAOTBPALLATh UX;

- pacIIUpeHue OIbITa ACATENBHOCTH 3KOJIOTMYECKON
HaIPaBJICHHOCTY;

- OBJIaJIEHUE HaBbIKAMH Y4€OHO-HUCCIIEe10BATEIbCKOM,
IIPOEKTHOM U COLUATILHOMN NEATEIIBHOCTH;

HeOJIaronpusITHbIE
pEeATPUHUMAEMBIX

- c¢hopMHUpPOBATh NPEICTABICHUS: O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KAapTUHBI MHUpPA, POJIM XUMHUHU B IO3HAHWUU
SBJICHUH TPUPOABI, B (OPMHPOBAHWU MBIIUICHAS M KYJIBTYPHI
JUYHOCTH, €€ (DYHKIIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOJUMOMN st
peleHusl MPaKTUYECKUX 3aa4 M IKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/10POBBIO U IPUPOJHOM CPEE;

- yMeTh COONIONATh NpaBWIIa SKOJIOTMYECKH IIeJIECO00Pa3HOTro
HIOBEJICHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHUS
CBOETO 3JI0pPOBbsSI U OKpPYXKAIOLIEH MPUPOAHOU CPENbl; YUUTHIBATH
OMACHOCTb BO3JEHCTBUS Ha JKUBBIE OpPraHU3MbI ONPEIEIIECHHBIX
BEUICCTB, ITIOHUMAsi CMBICJI ITOKa3aTeiIst HpGI[GJ'II:HOfI HOHYCTHMOﬁ

KOHICHTpALIWH,

- YMCTh IMPOTrHO3UPOBATDH, AHAJIM3UPOBATL U OLICHUBATH C MO3UITHMN
9KOJIOTHYECKOM 0e30IMacHOCTH HOCICACTBUA OBITOBOM n
HpOHBBOI[CTBCHHOﬁ JACATCIIBHOCTH  YCJIOBCKA, CBA3aHHOM ¢

Hepepa60TK0171 BCIICCTB; HCIIOJIb30BATH IIOJYUCHHBIC 3HAHUA JIA

MPUHATHAS TPaMOTHBIX pEHIEHWH MpodieM B CHTYaIlUsAX,
CBSI3aHHBIX C XUMHUEH;
- yMETh OCO3HaBaThb OMNACHOCTh BO3JCHCTBHS Ha JKHUBBIE

OpraHU3Mbl ONPEJEICHHBIX BEIIECTB, IOHUMAasi CMBICH ITOKA3aTENs
NPEACIIBHOW  TOIyCTUMOW  KOHILICHTPALlMM, W IOACHATh Ha
MpPUMEpPAX CIIOCOObI YMEHBIICHHS U TIPEAOTBPAIICHUS UX BPEIHOTO

BOSIIGI\/’ICTBI/IH Ha OpraHu3M 4CJIOBCKaA.




IK 1-5.1.
Opranu3oBbIBaTh
MOJITOTOBKY
pabounx mecT,
o0opyIoBaHUS,
CBIPBS,
MaTepHAIIOB IS
MIPUTOTOBIICHUS

3HaHMe BUIOB, HA3HAYCHUS, IPABUII IPUMEHEHUS 1
0€30MacHOTO XPaHEHUS YUCTAIINUX, MOIOIINX U
NEe3UH(DULIMPYIOLUX CPE/ICTB; MPaBUII YTUIN3ALNUN
HEMHUIIEBBIX OTX0/I0B; BUJIbI, HA3HAYEHUE YITAKOBOYHBIX
MaTepuasos,

- BJQJCTh CHUCTEMON XHMHYECKHUX 3HAHHWH, KOTOpas BKJIIOYAET
(haKkTONOTHYECKHE CBEJICHUS O CBOWCTBAX, COCTaBe, MOJYUYCHUU U
0e30IacHOM HCIIOJIb30BAaHUHM BAKHEHINIMX HEOPTraHWYECKUX |
OpPraHUYECKUX BEIIECTB B MPAKTHUECKOU JIEATEIbHOCTH YEJIOBEKA,
- copMUpOBaTH MPEACTABICHUS O POJIM XUMHUH B (DOPMUPOBAHUH
MBIIUICHUSI W KYJAbTYPHl JIMYHOCTH, €€ (yHKIHOHAIHHON
IPaMOTHOCTH, HEOOXOIUMOM ISl pelIeHUsT PAKTUICCKUX 3a7ad U
9KOJIOTUYECKH 00OCHOBAaHHOTO OTHOIIEHUS! K CBOEMY 3JI0POBBIO U
IPUPOTHOM Cpeie;

- YMGTI) HCIIOJIB30BATh CHCTCMHBIC XHWMHUYCCKUC 3HAHUSA IS
OPUHSTHUS PEUICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYalMsX,
CBA3aHHBIX C BCIICCTBAMU U UX HpI/IMeHeHI/IeM;

- yMeThb COONIOAATh TMpaBUiia HKOJOTHYECKH IIeJIecCO00pa3HOro
IIOBCACHHUA B 6I)ITy nu prI[OBOfI ACATCIIBHOCTHU B LICJIAX COXpaHeHI/Ifl
CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOTHOU Cpelbl; YUYUTHIBATH
OITaCHOCTBb BO3I{€I>1CTBH$I Ha JXXHUBBIC OpFaHI/I3MI)I onpeﬂeneHme
BEIIECTB, MMOHMMAas CMBICI TMOKa3aTessl MpeleabHON AOMyCTUMOM
KOHIICHTpAaI1H,

- YMCTI) HpOFHOSI/IpOBaTI), aHaJ'II/ISI/IPOBaTI) " OLICHUBATH C HOSI/IHI/Iﬁ
JDKOJIOTHYECKOH  0€30IacHOCTH  IIOCIEACTBHSI  OLITOBOM U
MPOU3BOJICTBEHHON  JIEATETLHOCTH  YEJIOBEKAa, CBS3aHHOM C
repepaboTKON BEIIEeCTB; MCIOJIb30BATh MOJYYCHHBIC 3HAHUS IS
OPUHSTUS TPAMOTHBIX pEIIEHUH mpodiieM B  CHUTYyalHsX,
CBSI3aHHBIX C XUMHEMH;

- YMETb OCO3HaBaTb OIACHOCTb BO3JCWCTBUS HA IKUBBIC
OpraHU3Mbl ONPEIEICHHBIX BEUIECTB, IOHUMAasi CMBICI ITOKA3aTeNs
MpEACIBHOW  JTONYCTUMOW  KOHIIEHTPALlMM, W TOSCHATh Ha
IIpUMEpPax CIIOCOObI YMEHBIICHHS U MPEAOTBPAIIECHUS UX BPEIHOTO
BO3JICMCTBUS HA OPTraHU3M YEJIOBEKA.




2. CTPYKTYPA U COJIEPXKAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI IMCUMIVIMHBI M BUABI Y4eOHO#l padoThI

Bu yuedHoii padoThl O6nem B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 144

B T.4.

OcHoBHOe coJep:kaHue 102

BT. 4..

TeopeTu4ecKoe o0ydyeHue 42

MIPaKTUYECKHUE 3aHATHS 42
8 M.4u. KOHMPOJIbHbIE PAOOMbL 10

1abopaTOPHBIE 3aHATUS 18

HpO(l)eCCI/IOHaJ’IBHO-OpI/IeHTI/IPOBaHHOC coacpkanue (couepmanne

40
MPUKJIAJTHOI0 MOIYJIfA)
BT. 4.
TeopeTudeckoe oOydeHue 8
PAKTUYECKHUE 3aHSITUS 20
1abopaTOpPHBIE 3aHATHS 12
IMpomexyTounas arrectamus (nuddepeni.3ayer) 2







2.2. TemaTn4yecknii IJIaH U coJepKaHNe Y4eOHOM TUCIUIJINHBI XUMUA

HaumenoBanue
pa3/iesioB U TeM

Copepxxanue yueOHOro Mmareprasia (0CHOBHOe U NpodecCHOHAIBbHO-0PHEHTHPOBAHHOE),
J1a00paTOpHbIe M NPAKTHYEeCKHE 3aHATHS, IPUKJIATHONH MO1YJIb

Oo0Lem
4acoB

®opmupyemMble
KOMIIETCHIIUH

OcHoBHOe coJep/kaHue

98

Pa3zpen 1.

CTpoeHue M CBOMCTBA OPraHMYeCKHUX BElIECTB

52

Tema 1.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEILIECTB

IIpeamer opraHuYecKod XUMHUH. TEOpHss XUMHUECKOIO0 CTPOCHUS OPraHUYECKUX COCIUHEHUM.
Tossnenue u pazsumue opeanudeckoll xumuu kax Hayku. [Ipeomem opeanuueckou xumuu. Mecmo u
3HAYeHUue OP2aHU4ecKoOU XUMUY @ CUCTEME eCMeCcmEeHHbIX HAYK.

Xumuueckoe cmpoenue Kak nopsi0oK COeOUHeHUsl amoMO8 8 MOJIEK)Jle CO2NACHO UX 8AIeHMHOCHIU.
OcHognble noN0JCeHUsl MeopUU XUMUYLEeCK020 CmpoeHUs opeanuyeckux coeounenuii A.M. Bymneposa.

CTpOCHI/IC OpPraHn4YCCKuX BCIICCTB. I/ISOMepI/IH 1 TOMOJIOTHA.
yeﬂQPOaHblZZ cKejiem OPZCZHul{eCKOI;l MOJIEK)Y]IbL. Basucumocmu ceoticmeé seecnie on XumMudecKkozo
CMpPOEHUsL MOJIEK))L. H30M€pu}l Uu u3omepbol.

Knaccudukanus u HOMEHKIIaTypa opranndeckux Bemniects. Kitaccudukamnus peakuunii B
OpPraHUYeCKON XUMHHU.

Tpunyunsi knaccuguxayuu opeanuieckux coeounenuti. Mexcoynapoounas HomeHkiamypa u
NPUHYUNDBL HOMEHKIAMYPbl OPSAHUYECKUX COCOUHEHUIL.

IIpakTuyeckue 3anaTusi CocTaBiIeHHE MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (popMyI
OpraHWYECKUX BEIECTB OTACIBHBIX KjaccoB. PacueTsl mpocreiieit (opMysTbl OpraHnuecKou
MOJICKYJIBI, HCXOJI U3 AJIEMEHTHOT0 cocTana (B %).

OK 01
[IK 1-5.1

Tema 1.2.
VYri1eBo10pOabI

MeraH, cTpoeHHE U CBOKCTBA.l OMOJIOrMYEeCKUH psii METaHA.

Ankanvl: cocmas u cmpoenue, comono2uyeckuil pso. Meman u sman - npocmeuiuiue npeocmasumenu
ANKAHOG: uzuyecKkue u XumuyecKue ceoucmea (Peakyuu 3amMeweHus U 20PeHUs), HaxoXHcoeHue 6
npupoode, noiyyeHue u npumeHeHue.

[Tomy4yenue u npuMeHeHNE akaHOB ( MeTaH U dTaH). [{ukmoankansl. [IpoBepounas pabdora.
Haxoorcoenue ankanog 6 npuopoode, npomvluiieHHble U 1a00pamopHbie cnocoObl NOYYEHUsL.
Cmpoenue u ceolicmea Yyukioaikanos, Haxoxcoerue 6 npupoode.Pacuemuol npocmetiwei hopmyvi
OpeaHU4eCcKOoLl MOIEKYIbl, UCX005l U3 JJIeMEHMHO20 cocmasa (8 %).

OtuiteH. ['oMonorndecknii psj alKeHoB.

Ankenvi: cocmag u cmpoenue, 20MON02UYeCKUll pao. DmuieH u nPOnuieH - npocmeuuiue
npeocmasumenu aiKkeHos. usuieckue u Xumuieckue ceotcmea (peakyuu 2uOpuposanusl,
2aN02eHUPOBAHUS, 2UOPAMAYUU, OKUCTICHUS U NOTUMEPU3AYUL), NOTYHEeHUe U NPUMEHEHUE.

OK 01

OK 02

OK 04
K 1-5.1




Aunkanuensl. Kayuyk u pe3uHa.
Anxaduenvt: Oymaouen-1,3 u memunoymaouen-1,3: cmpoenue, sadxcHetiuiue xumuyeckue ce0UCmMad
(peaxyus nonumepuzayuu). Ilonyuenue cunmemuuecko2o Kay4yka u pesutol.

AueruneH. 'omonornyeckuil psj alkWHOB. XMMHUECKHUE CBOICTBa ankuHOB.Ilonyuenue u
MPUMEHEHUE AIKMHOB.

AnKumsl: cocmas u 0coOenHoCmu CMmpoerus, 20Moio2udeckuil psio. Ayemunen - npocmetiuiuii
npeocmasumensd aiKUHO8: COCMA8, cmpoeHue, uzudeckue u Xumuieckue ceoucmasa (peaxkyuu
2UOPUPOBAHUSL, 2ATI02EHUPOBAHUSL, 2UOPAAYUU, 2OPEHUs), NOTYYeHUe U NPUMEHEHUE.

benzon. ['omonoruueckuit psin 6enzona. CoiictBa apeHoB. [lonydyeHne u mpuMeHeHne apeHoB.
Apenvl. Benzon: cocmas, cmpoetue, puzuyeckue u Xumuyeckue ceolicmea (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUSL), NOJyYeHUe U npumeHerue. TokcuuHocmos apenos.

IMpakTuyeckue 3aHATHA [ eHETHUYECKAS CBS3h MKy YTIICBOIOPOAAMH, TPHHAICIKAITIME K
Pa3JInYHBIM KJIACCAM.

Cocmasnenue cxem peakyuil (6 mom yucjie no npedo*CeHHbIM YenouKam npespauyeHull),
Xapakxmepuzylouwux XumMuieckue c80tUCmed OpeaHu4ecKux coeOUHeHULl OMOeIbHbIX KIACCO8, CNOCOObl
UX NOJIYYeHUsl U HA38AHUe OP2AHUYECKUX COCOUHEHU N0 MPUBUATILHOU UNU MENCOVHAPOOHOLUL
CUCMEMAMUYECKOU HOMEHKamype.

Pewenue npaxmuxo-opueHmuposanHvix meopemudeckux 3a0aHull Ha C80UCMEA OP2AHUYECKUX
COCOUHEHUL OMOENbHbIX KIACCO8

Koutpoabnas padora no teme "Yriaesoaopoabt'

[Tpupoauslii u nonytHelN ra3sl. Hedts. Kamennslit yrons. Ilpupoonsie ucmounuxu yene6000pooos.
Ipupoonwiii 2az u nonymuvle Hepmsnwie 2azvl. Heghmov u eé npoucxoxcoenue. Cnocodwvl
nepepabomku Hepmu. nepecoHKa, Kpekune (mepmuveckuil, kKamanumudeckuit), nuponus. Ilpooykmer
nepepabomku Hepmu, ux npumMeHeHue 8 NPOMbIULIEHHOCIU U 8 Oblmy. KameHnublll yeois u npooyKmol
e20 nepepabomxu.

OK 01

OK 02

OK 04
K 1-5.1

Tema 1.3.
Kucnoponconep:xarue
COCONHCHUA

Crnuptel. Knaccugukanus ciupros. [IpenenbHbie 0JHOATOMHBIC CITUPTHI.

IlpedenvHuvle 0OnoamomHble cnupmol. Memanon u 5manon: cmpoenue, Quzuyeckue u Xumudeckue
ceoticmea (peakyuu ¢ AKMUSHbLIMU MEMALLAMU, 2ATI02eHOB000POOAMU, 20PEHIUEe), NPUMEHEHUE.
Booopoonuvie cesnzu mexcdy monexyramu cnupmos. /eticmeue Memanona u SManoid Ha Opeanusm
yenosexa. [lposedenue, nabnooeHue u ONUCaHue OeMOHCMPAYUOHHBIX ONbIMOE. 20PEHUE CNUPNOS,
KauecmeeHHbvle peakyul 0OHOAMOMHbIX CRUPMO8 (oOKuclienue smanona oxcuoom meou(ll))

MHoroatoMHbIe CIIUPTHI. ®enon. Muozoamommovle cnupmel. Omunenenuxons u SAUYEepPpUH.
cmpoeHue, qbus’uuecxue U Xumu4eckue ceolcmaed (83611/!/!/10061207’]’161/!6 CO WEeNOYHbIMU MemalildmMu,

OK 01

OK 02

OK 04
K 1-5.1




KauyecmeeHHas peakyus Ha MHO20amoMHble cnupmsl). /lelicmsue Ha opeanHu3m uenosexa.
Ilpumenenue 2nuyepuna u SMuieHeIUKOIIAL.

Denon: cmpoenue MoneKyvl, (husuueckue u xumuyeckue ceoticmeaa. Toxkcuunocmo ¢henona.
Ilpumenenue enona.

Anpaeruapl. Anvoezudvl. Popmanvoe2uo, ayemanboecud: cmpoenue, huzuieckue u XumuiecKue
ceolicmea (peakyuu OKUCIeHUs U B0CCMAHOBIIeHUs, KAYeCmBeHHble peakyull), noayieHue u
npumenenue. Ilposedenue, HabOOeHUE U ONUCAHUE OEMOHCPAYUOHHBIX ONBINOE. KAYECTNEEHHbLE
peakyuu MHO20AMOMHBIX CNUPMOS (83aumoodeticmeaue 2iuyepuna ¢ 2uopoxcuoom meou(H)),
anvoe2udos (OKUCiIeHue aMMUAUHbIM pacmeopom okcuoa cepeopa(l) u euopoxkcuoom meou(ll))

HpaKTI/I‘leCROQ 3aHsaTHe: PemeHue PAaCUCTHBIX 3aaa4

Kap6onoBbie kucinoTsl. CBocTBa KapOOHOBBIX KUCIOT. [loydenne u mpuMeHeHne KUCIOT.
OomnoocHosHble npedenbHble KapOoHos8ble Kuciomul. Mypagvunas u yKCYCHAsL KUCIOMbL. CIpoeHue,
Qusuueckue u xumuyecKkue coUCmaa (ceolicmea, oowue 0Jisi Kiacca KUCIom, peakyusl
amepughuxayuu), nonyuenue u npumererue. Cmeapurosas u 0J1euH08as KUCIOMbl KAK
npeocmasument 8blCUlUX Kapooroswix kuciom. Molna kaxk conu 8blcuiux KapOOHOBbIX KUCIOM, UX
Morowee delicmsue. IIposedenue npaKkmuueckoil pabomaul: colicmed pacmeopa YKCyCHOU KUCIOMDbI.

KontponbHas padota o teme "Kucnopozaconepxkaiiue coequHeHus"

Crnosxnble 3¢upsl. XKupsl.

Cnoorcnvie 2¢hupbl Kaxk npouzeoonvle Kapoonoswix kuciom. I uoponus cnocuvix 3¢pupos. Kupuoi.
T'uoponusz sxcupos. [Ipumenenue sxcupos. buonocuueckas poas scupos. Ilpakmuueckoe 3anamue:
Pewenue pacuemuvix 3a0au

Knaccudukanus yriesonos. ['moko3a. @pykrosa.

YVenesoowi: cocmas, kiaccughuxayus yeneeo0os (Moro-, ou- u noaucaxapuowt). I noxosa -
npocmeuuull MOHOCAxXapuo: 0COOeHHOCMU CMPOEHUsL MOJIEKYIbl, (Pu3uyecKue u XumuyecKue
ceoticmaa (83aumooeticmaue ¢ 2uoOpokcudom meou(ll), oxucieHue amMmMuayHvIM pacmeopom OKcuUod
cepeopa(l), eoccmarnosnenue, bpoxiceHue 210K03bl), HAX0NHCOeHUe 8 NPUPooe, NPUMEHeHUe,
buonocuueckas ponv. Pomocunmes. Ppykmosa kax uzomep enoxosvl. Caxaposa kax
npedcmasumenb OUCAXapuoos.




[Monucaxapuapl (KpaxMai U IeJUTI0II03a)

Kpaxman u yennonosza kax npupoonwie noaumepsi. Cmpoenue Kpaxmana u yennonosvl. Dusuieckue u
XumudecKkue c8olUCmaa Kpaxmaia (cuopoaus, kauecmeennas peakyus ¢ uooom). Ilposeoenue,
HabO00eHue U onucanue OeMOHCMPAYUOHHBIX ONbIMOB. KA4eCmEeHHble PeaKyuu 83aumMo0elicmeus
KPAxmaia ¢ uo0oM.

Tema 1.4.
A3oTcoaepkalime
COEINHEHNS

AMUHBI. AHUJINH.

AMuHbl KaK npou3BoOHble AMMUAKA, OCHOBHBLE CBOUCMBA AMUHOB8, CPABHEHUE CUTbL OCHOBAHUIL.
AHunun kak npeocmasumeinb apoOMamMuyeKux AMUHO8, 83aUMHOE GIUSHUE AMOMO8 8 MOJIEKYe
AHUTUHA, NOJIYYeHUe AHUAUHA (peaKyusi SUHUHA), NpUMeHeHUe AHUTUHA.

AMHUHOKHCIIOTHI.
Amunokuciomsl Kax amghomepHwvle opeanuyeckue coeourenus. Pusuyeckue u Xumuieckue ceoucmad
amMuHokuciom (Ha npumepe 2auyuna). buonocuueckoe 3nauenue amunoxuciom. Ilenmuooi.

benku.

Benxu kax npupoonvie gvicokomonexynapHsle coeounenus. llepsuunas, 6mopuunas u mpemuyHast
cmpykmypa 6enxkos. Xumuueckue c8oucmea 0eikog: 2uopoau3, OeHamypayus, KauecmeeHHbvle
peaxyuu Ha Oenxu.

DKcnepumenmanvhvie Memoobl U3Vy4UeHUsl Beuecms U uUx npeepaujeHull: HabIoeHue U ONUCanue
0eMOHCMPAYUOHHBIX ONBIMOG. OeHamypayus 6eIK08 Npu HacpesaHuu, YeemHvle peakyuu 0eiKos.

KonrtposnbHas padora "AMuHbI. AMUHOKHCIOTHL. benku"

[EEN

OK 01

OK 02

OK 04
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Tema 1.5.
BricokoMonekynspHbie
COEINHEHNUS.

BpICOKOMONEKYIISIpPHBIE COEIMHEHMS.

OcHosHble NOHAMUSA XUMUU 8bICOKOMOLEKYAPHBIX COCOUHEHUN. MOHOMED, NOTUMED, CIMPYKMYPHOE
36€HO, cmenenb NoaUMepU3ayUL, cpeonsis moaekynapras macca. OchosHvle Memoosl Cunmesa
BbICOKOMONEKYIAPHBIX COCOUHEHUU - NOTUMEPUZAYUS U NOTUKOHOCHCAYUS.

DKcnepumeHmanbHbie Memoobl U3y4eHUs 6euwecms U ux NPeepaujeHull: O3HAKoMIeHue ¢ 0opasyamu
NPUPOOHBIX U UCKYCCMBEHHBIX 80I0KOH, NIACMMACC, KAY4YYKO8.

[TpakTuyeckas pabora "Pacrio3zHaBaHNe OpraHUYECKHX BelecTB"

OK 01

OK 02

OK 04
K 1-5.1

Pazpea 2.

TeopeTruvyeckue 0CHOBbI XUMHHU

20

Tema 2.1.
CrpoeHne aToMOB
XUMHYECKHUX
2JIEMEHTOB

Crpoenue atoma. M3o0Tomnsl

Xumuueckuui onemenm. Amom. Aopo amoma, uzomonvt. Inekmpounas 060104Ka. IHepeemuiecKue
YPO6HU, NOOYPOBHU. AmomHble opoumanu, s-, p-, d- anemenmol. Ocobernocmu pacnpeoenenus
91eKMPOHO8 NO OPOUMATIAM 8 AMOMAX ITIEMEHMO8 NEPBBIX YembIPEX Nepuo008. NeKMpOHHAS
KOH@Uueypayus amomos.

Ilpakmuueckue 3a0anus Ha ycmManosieHue Ces3U Mexcoy CmpoeHuem amomo8 XUMU4eCcKux

OK 01




JlemMerRmoe u nepuoduqecmm UBMEHeHUeM CEOUCME XUMUYECKUX DJIEMEHMO8 U UX COCOUHEHUTL 6
coomeemcmeuu C nOja1o0HCerHuem Hepuoduuecxoﬁ cucmemal.

Tema 2.2.
[Tepuoanueckuii 3aKOH
u tabmuma J[.1.
MenaeneeBa

Ilepuonnueckuii 3akoH u [lepuonnueckas cucrema.

Iepuoouueckuii 3axon u Ilepuoouueckas cucmema xumuveckux snemenmos [.U. Menoeneesa. Cészv
nepuoouuecko2o 3akoua u Ilepuoouueckoii cucmemol xumuyeckux snemenmos /[.1M. Menoeneesa c
COB8pEMEHHOU meopueti CmMpoeHUsl amoMo8. 3aKOHOMEPHOCMU USMEHEHUS CBOUCNE XUMUYECKUX
9eMeHMO8 U 00pa3yemMblx UMU NPOCMBIX U CIIONCHBIX 8eUiecms no epynnam u nepuooam. 3Hadenue
nepUOOUYECcKo20 3aKOHA 8 PA36UMUU HAYKU.

Pewenue npakmuxo-opuenmupoeannvlx meopemuiecKkux 3a0aHuil Ha XapaxKmepuzayuio
Xumuueckux snemenmos « Memanniuueckue / Hememaniuyeckue ceolcmaa,
NeKMPOOMPUYAMETbHOCHb XUMUYECKUX 2IeMEHNO8 8 COOMBEMCMBUU C UX JJIeKMPOHHbIM
cmpoeHuem U NON0NHCeHUeM 8 NepuoouUYecKoll cucmeme xumudeckux snemenmos J{.1. Menoeneesa»

OK 01
OK 02

Tema 2.3.
[Ipupona xumudeckon
CBSI3H

Xumuyeckas cBsi3b.Kpucranmuyeckue pemerku.

Cmpoenue sewpecmea. Xumuueckas cés3b. Buovl xumuueckou césa3u (Ko8aieHmMHAs HENONAPHAS U
NONAPHASA, UOHHAA, MemaliuyecKkas). Mexanusmol 00pa308aHus KOBANIEHMHOU XUMUUECKOU C8A3U
(0Omennvlll u OOHOPHO-aKyenmophwill). Booopoonas cesnzv. Barenmuocme.
DnekmpoompuyamenvHocms. Cmenensv okucieHus. Monvl: KamuoHvl U AHUOHDL.

Bewecmea monexynsapnozo u HeMoneKyasipHo2o cmpoenus. 3aKoOH NOCMOSHCMBA COCMA8A 8eujecmad.
Tunel Kpucmaniuueckux peuémox. 3asUcumocms C8OUCMBEA 8eulecmas om Muna KPUCMaiiuieckou
DeuemKu.

OK 01
OK 02

Tema 2.4.
[TonsiTue o pactBopax

Hucnepcusie cuctembl. PactBopsl. KoHLeHTpanus pacTBOpOB.

Tlonsamue o oucnepcuvix cucmemax. Mcmunnsie u KornouoHvle pacmeopul. Pacmeopenue kak
Qusuxo-xumuueckuil npoyecc. Pacmsopwi. Cnocobsl npucomosnenus pacmeopos. Pacmseopumocme.
Maccosas 0ona pacmeopennozo eeujecmsa. Cmvici nokasamels npedebHo 00NYCMUMOU
KOHYEeHmpayuu U e2o UCnoib308aHUe 8 OYeHKe IKOJI02UYecKoll 6e30NaACHOCMU.

IIpasuna skonoeuuecku yenecoobpasHo2o nogeoenus 8 Oblmy u mpy0oo8otl 0esamenrbHOCMU 8 YesxX
COXpaHeHUsl c80e20 300pP08bs U OKPYIHcaloujell NpUpoOHoLl cpeodbl; ONACHOCMb 8030€UCMBUs HA
JHCUBbIE OP2AHUZMBI ONPEOeNeHHbIX 8eUiecms.

Pewenue npakmuko-opueHmupo8anHvlX pacyemuvix 3a0aHuil Ha pacmeopbl, UCHONb3YEMbIE 8
ObIMOBOLL U NPOU3BOOCMBEHHOU 0esIMENbHOCIU Yel08eKa

OK 01

OK 02

OK 07
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Tema 2.5.
Knaccudukanus n
HOMEHKJIaTypa

Knaccudukanus Heoprannueckux coegunenuii. Homenknarypa. ['enetnueckas cBsi3b.
Knaccugpurayus neopeanuueckux sewyecms. Ilpocmuie u cnodicuvie seuwgecmsea. OcHogHvle KAACCh
CTIOJICHBIX Geuecms (OKCUuobl, 2UOPOKCUObL, KUCIOMbL, CONu). B3aumoceaszv HeopeanuiecKux

OK 01
OK 02




HEOPraHUYECKUX sewecms.
BELIECTB
Pa3znea 3. XuMHYeCKHe Peakunu 16
Tema 3.1. Tunsl Xumnueckas peakius. Kinaccudukanus XuMU4ecKuX peakiyii B HEOPraHMYeCKOW M OpraHMYecKOn 2 OK 01
XUMHUYECKUX PEaKIUNA | XUMHH.
3axon coxpanenus maccyl 6ewiecms, 3aKOH COXPAHEHUs U NPEBPALYEHUS IHEPLUL NPU XUMUYECKUX
peaxyusx. CocmasineHue ypagHeHull peakyuil COeOUuHeHUs, pa3iodceHus, 3ameleHus, oomMeHa, 6 m.u.
peaxkyuil 20peHusl, OKUCIEHUA-80CCMAHOBNEHUS.
IIpakTuyeckue 3anaTus Koiuvecmeaennvie omuoweHus 8 xumuu. OcHogHble KOnUUecmeenHvle
3aKOHbI 8 XUMUU U PACUembl NO YPAGHEHUAM XUMUYecKux peakyuti. Mone kax eounuya Koaudecmasda
sewecmsa. Monsapras macca. 3aKOHbL COXpaHeHUss Maccyl U dHepeuu. 3axon Aeozadpo. Monsaprwiii
06vem 2az06. OmHocumenvHas niomHOCMb 2a308. Pacuemvl no ypagHeHUAM XUMUYECKUX PeaKyuti ¢
UCNONIL30BAHUEM MACCHL, 00beMAa (HOPMATbHble YCI08Us) 24308, KOMUYECMBa 8eecmad
Tema 3.2. CkopocTh CKOpOCTh peakiuy, e€ 3aBUCUMOCTh OT PA3JIMYHBIX (PaKTOPOB. 2 OK 01
XUMHUYECKUX peakuuii | Cxopocmb peaxyuu, ee 3a8UCUMOCHb OM PA3IUYHBIX (PAKIMOPOS. NPUPOObl peazupyrouux 6euecms, OK 02
KOHYEHMpayuu peasupyioujux eewecms, memnepamypsl u n1owaou peakxyuoHHot NOGEPXHOCMU. K 1-5.1
Tennogvle 3¢hghexmul xumuueckux peakyui. IK30- U SIHOOMepMUiecKue, peaKyuu.
Pewenue npakmuko-opueHmupo8anHvlx 3a0aHUIl HA AHANU3 PAKIMOPOS, GIUAIOWUX HA USMEHEHUe
CKOPOCMU XUMUYECKOU peakyuu, 8 m.4. ¢ NO3UYULL IKOI0SUYECKU 1eleco00pa3HO20 NOBEOeH sl &
ObImMy U Mmpy0oBoll OeamenbHOCMU 6 YEJAX COXPAHEHUs C80e20 300P08bsl U OKPYHCaIoujeli NPUpoOoHOll
cpeovwl.
Tema 3.3. OO6parumbie peakini. XUMHUYECKOE paBHOBecHe. Dopamumocms peakyuii. Xumuueckoe pasHosecue 2 OK 01
OO6paTtumMocThb u e2o0 cmeujerue noo Oelicmsuem pasiuiblx Gakmopos (KOHYeHmpayus peazenmos Uil npooyKmos OK 02
XUMHUYECKUX PEAKIUN | peakyuu, oasieHue, memnepamypa) 0is coO30aHusi ONMUMALbHBIX YCA08UN NPOMEKAHUSL XUMUYECKUX K 1-5.1
npoyeccos. [Ipunyun Jle [llamenve. Pewienue npakmuko-opuenmupoeanHovlx 3a0aHull Ha
npumenenue npunyuna Jle-Illamenve 01151 HAX0HCOEHUS HANPABNEHUS CMEUJeHUS. PABHOBECUSL
XUMUYECKOU peakyuu U aHaIu3 Gakxmopos, eIusioumux Ha cMeueHue XUMUYecKko20 paeHOBEeCUsl.
Pewenue pacuemmnvix 3a0au.
Tema 3.4. Teopus IAEKTPOTUTUYECKON AUCCOLUALINH. 2 OK 01
DIIEKTPOJIUTHYECKAS Honwl. Inexmponumolt, neanekmpoaumol. Cunvusie u ciabwvle snexkmpoaumol. Cpeda 600HbIX OK 04
auccouuanus u pacmeopos eewecma: KUcaias, HeumpanbHas, Weao4Hasl.
WOHHBIN 00OMeH IIpakTuyeckne 3ausiTusa Peaknuu nonHoro oomena. ['uaponn3 kak 0OMEHHBIN MTPoIIecC. 3

Cocmasnenue peakuuﬁ UOHHO020 0OMeHA nymem cocmaeaeHusl uxX nojinsblx U COKpauj€HHblX UOHHbIX




ypasnenuui. Kucnomno-ocrnosnvie peaxyuu. 3adanus Ha cocmasieHue UOHHbIX peakyutl

Tema 3.5. Knaccudpukanus OBP. Dnexkrponus kak O-B mpomecc. 3 OK 01
OkucnauTenbHo- Oxkucaumenu, soccmanogumenu, mexcmonexyisaproie OBP, enympumonexynaprvie OBP, OK 04
BOCCTAHOBUTEIIbHBIC OUCNPONOPYUOHUPOSAHUE, INEKMPOIU3 PACHAABOS8 U PACMBOPOE INEKMPOIUNOE
peakuuu
KonTpoJubHasi pabora no teme "Xumnyeckue peakuuu" 2
Pa3znen 4 Heopranuyeckasi xummusi 10
Tema 4.1. duzuko- Hewmeramnst. [lonoocenue nememannos 8 Ilepuoouueckoti cucmeme xumuueckux snemenmos /. U. 4 OK 01
XUMHUYECKHE CBOICTBa | Menoeneesa u ocobennocmu cmpoenus amomos. Quzuueckue ceoticmea Hememannos. Aniomponus OK 02
HEOPraHUYeCKUX Hememainnos (Ha npumepe KUciopooa, cepwl, pocghopa u yenepooa). Xumuuecxue ceoticmaa K 1-5.1
BEILIECTB BAJNCHETIUUUX HEMEMALI08 (2all02eH08, cepbl, azoma, (hocghopa, yenepooa u KpemHus) u ux
coeOuHeHull (OKCUO08, KUCIOPOOCOOEPAHCAUUX KUCIOM, 8000POOHbIX coeounenutl). IIpumenenue
BAJNCHEIUUUX HEMEMAI08 U UX COeOUHEHULL.
Mertamnsl. [lonoscenue memannog & llepuoouyeckoti cucmeme xumudeckux snemenmos /. Y. 6 OK 01
Menoeneesa. OcobenHocmu cmpoenus 31eKMporHHbIX 000104eK amomos memannos. Oouue OK 02
Qusuueckue ceoticmea memannos. Cniasvt Memannios. InNeKmpoxuMuiecKuil psio HanpsHceHull K 1-5.1
Mema’nos.
Xumuueckue c80lCmea aiCHeUuUx Memaiios (Hampuil, Kaiul, Kartbyuil, MacHUll, aTIOMUHUL, YUHK,
Xpom, dicene30, Medb) U UX COeOUHEeHUI.
Obwue cnocobwl nonyuenus memannos. llpumenenue memannos 6 Oblmy u mexHuxe.
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlepKaHNe (COepPKaHUe MPUKJIATHOT0 MOAYJIs1) 42
Paspea S. Xumus B ObITY H IPOM3BOACTBECHHOH NeATEJIbHOCTH YeJ0BEKA 6
Tema 5.1. Xumus B Xumus B ObITY U TPOU3BOJCTBEHHON AESITENbHOCTU YenoBeKa Hosgetluiue 00cmudicenus XumMuiecko 2 OK 01
OBITY U HAyKu U Xumuieckou mexronoeuu. Ponb xumuu 6 obecneuenuu 3K0102Uuteckol, SHep2emuieckou u OK 02
MPOU3BOJCTBEHHOMN nuwesol bezonacrocmu, pazsumuu meouyunsl. Ilpasuna noucka u aHanu3a XumMuieckou OK 04
NS TEIBHOCTH ungopmayuu u3 paziuyHbIX UCTMOYHUKOS (HAYUHAA U Y4eOHO-HAYYHAsA Tumepamypa, cpeocmea OK 07
YyeroBeKa maccosoul uHgopmayuu, cemov Unmepnuem) IIK 1-5.1
Xumus B OBITY U TIPOU3BOJICTBEHHOM NesTeNnbHOCTH YenoBeka [pakTuyeckue 3ansatus Keticol (¢ 4

yuemom o6yoyueii npoghecCUoHAIbHOU 0esImelbHOCMU) HA AHAIU3 UHGOpMAyuu 0 npou3800CmMEeHHOU
0eamenbHOCU Yel08eKd, C8A3AHHOU ¢ NepepabomKoll U NOYYeHUeM BeujeCms, a MaKice ¢
9KOI02UYECKOU De30NACHOCIbIO.

3awuma ketica: [Ipedcmagnenue pe3yibmamos peuieHus Kelcos (blcmynienue ¢ npeeHmayueti)




IIpakTnyeckne 3anAaTHA: PelieHne SKCIepUMEHTANIBHBIX 33/1a4 10 ONPENEICHUIO COCTaBa MUILEBBIX
IIPOJTYKTOB

Pazpea 6. HccaenoBanue 1 XMMUYECKHI aHAJIN3 00beKTOB OHoC(hepbl
Tema 6.1. OcuoBel | JTabopaTopHas padora «OCHOBBI Ta0OPATOPHOMN MPAKTHKI. OK 01
nabopaTopHOI Jlabopamopuas nocyoa u xumuueckue peakmusvl. OcHO8HbIE 1AOOPAMOPHbBLE ONEPayulU. IIK 1-5.1
MPaKTUKHU B Jlabopamopnoe obopyoosanue. Texnuxa bezonacnocmu u npaguia pabomol (nogedeHus) 8
POoECCUOHANIBHBIX | 1AOOpamopuu.
nabopaTopHsix IIpakTnyeckue 3aHATUS: BBINMOTHEHNE THIOBBIX PAaCcYE€TOB MO TEMATHUKE DKCIEPUMEHTa (BBIXOJ]
MPOIyKTa peakuuu, Mmacca HABECKH, 00BeM pacTBOpUTEIs).
OOpaboTka [aHHBIX, aHAJIM3 M OLEHKA HUX JIOCTOBEPHOCTH (BBIYMCIIEHUE CPEJHEr0 3HAYCHUS
AKCIIEPUMEHTAIBHBIX JTAaHHBIX, MOTPEIIHOCTH).
[IpencraBnenne pe3ynbTaTOB dKCIIEPUMEHTA B pa3nu4yHoil popme (Tabmuima, rpaduk, oT4er, TOKIaL,
MIPE3CHTALINS ).
Tema 6.2. Knaccughuxayus npod 60061 no udy u HA3HAYEHUIO, UCXOO05 U3 ee XUMUYECKO20 COCMABA. OK 01
Xumuueckuit ananus | Opeanonenmuueckue ceoticmea (3anax, npo3paiHoCcmy, Y8emHoCmMyb, MyMmHOCMb) 00bL. OK 02
po0 BOJIBI Kucnomnocmo u wenounocmo 600wi. pH cpeodwvl u memoowl ee onpedenenus. ’Kecmkocms 600vl u OK 07
Mmemoovl ee onpedenerus. CyuHocms Memooa mumpoeaHus. K 1-5.1

Buowt sccecmxkocmu 600wt (6pemennasn u nocmosinuas). Kecmkocmuv 600vl Kak npuduna 6blnadeHus
0CAOK08 UNU 0OPA30BAHUSL CONCOMNONCEHULL, UMETOUWUX MeCMO 8 ObIMY U HA NPOU3BOOCMEE.
Cocmag conell, 8bI36186aAIOUUX HCECMKOCHb 800bl. XUMUYECKUe NPoYeccyl, yCmpansaouue
AHCeCMKOCMb 800bl. YpagHeHUs XUMUYECKUX peaKyull, ULIIOCMPUPYIOWUX NPOYECChbl, NPOUCX00uUe
npuU YCMpaHeHuu Hcecmrocmu. Yempanenue pemenHoll HcecmKocmu OblmosbiMU U XUMUYECKUMU
cnocobamu. Cnocodwvl ycmpaHnenuss NOCMOSHHOU HCeCmKOCmL.

IpakTuyeckne 3ansaTusa: CriocoObI BEIPAKEHUS KOHIICHTPAIIUUA PACTBOPOB.

Maccosas 0ons pacmeopeHHo20 éeujecmea, MOJAPHAS U MONANbHAA KoHyeHmpayuu. Tump pacmeopa.
Pewenue npakmuxo-opueHmuposanHvlx meopemudeckux 3a0aHull Ha paciem KOHYeHmpayuu
3aepAZHAIOWUX eujeCms U UX cpagHenue ¢ npedenvbHo donycmumvimu konyenmpayuimu (IIJJK).

JlaGoparopHas padora «O4ucTka BOAbI OT 3arPSI3HECHUIN».

Hcnonvzosanue memooos puromposanus u aocopoyuu 0isi omoeieHus: 3a2pa3HeHUll 8 ucciedyemou
npobe 800bl. Bolbop memooa ouucmku 8 3agucumocmu om 8uoa sazpsazuerus. Cpasnenue
aghexmusnocmu pasiuyHbIX Memooo8 OYUCMKU 800bl 8 PA3HBIX YCIOBUAX (6 labopamopull, 8
OOMAWHUX U NOJIEBLIX YCIOBUSX).




Tema 6.3.
XUMHUYEeCKHI
KOHTPOJIb Ka4eCTBa
MPOAYKTOB MMUTAHUS

KauecTBeHHBIN XMMHUECKUI COCTAB MPOYKTOB MUTaHUs. Bewecmaa, ganvcugpuyupyrowue
nPoOOYKmMbl NUMAHUSA, U 8eljeCmad, 3azpsazHaouue npooykmul numanus. Onpeoenenue 3a2pA3HAIOUUX
XUMUYECKUX eeujecme 8 NpoOYKmMax numarus, onpeoeieHue geuecms, He 3asa61eHHbIX 8 cocmase
npPOOYKMOo8 NUMAHUSL.

IIpakTnyeckue 3anaTusA: OpraHnyeckue U HEOpPraHMUECKHUE BEUIECTBA, BXO/SIIUE B COCTaB
poayKTOB nuTanus. OnpeaeneHue coctaBa 0110/ Ha COIEP)KaHUE MAKPO U MUKPOIJIEMEHTOB.
W3ydenue npenioKeHHbIX MpernoiaBareieM 0o Ha MpeIMeT XUMUYECKOT0 COCTaBa, ONpe/IelieHre
J0JIeH OT CYTOYHON HOPMBI MaKpO ¥ MUKPO3JIEMEHTOB B yKa3aHHOM OJII0Ie.

Pemennie npakTHKO-OPUEHTUPOBAHHBIX 3a/1a4 10 KyJWHAPHON TeMAaTHUKE PA3IUYHBIX THUIIOB.

JlabopaTopnas padora «/ccrnenoBanue NpoyKTOB MUTAHUS HA HATMYUE YTIIEBOJIOBY.
HccnenoBanre MOJIOYHBIX MTPOAYKTOB HA HAJMUUE Kpaxmaia. MccnenoBaHue npoayKToB Ha HaTHIUe
TJTFOKO3BI.

OK 01

OK 02

OK 07
IIK 1-5.1

Tema 6.4.
XUMHYECKHH aHaIn3
po0 MOYBBI

KJ'IaCCI/I(bI/IKaI_II/IH I104YB 110 BUAY U HA3HAYCHUIO, UCXOJ U3 XUMHUYCCKOI'0 COCTaBa. I/II[GHTI/I(I)I/IKB.LII/IH
Hp06bl IMOYBEI 110 €€ XUMHUYCCKOMY COCTaBy, OIMMCAHUC BO3MOXKHOCTEH ee IMPpUMCHCHUS.

Tpe6OBaHI/I${ K Ka49€CTBY IIOYBbI pA3JIMYHOTO HA3HAYCHU. Omnucanue 0coOOEHHOCTEH HCIIOJIb30BaHUS
II04YB B 3aBUCUMOCTHU OT THUIIOB, CITOCOOBI YIIYHYHICHUS Ka4€CTBa IIOYB B 3aBUCUMOCTH OT Ha3HAYCHU .
O06acTH UCOJIB30BAHMS OpTraHU4YCCKUX y):[o6peHI/1171 B 3aBUCUMOCTHU OT KAQYCCTBCHHOI'O COCTaBa.
Omnucanue OpTraHU4YCCKUX y):[o6peH1/H71 " X NIPUMCHCHHE B 3aBUCUMOCTH OT COCTaBa IMOYBBI U €€
PAa3HOBHUIHOCTH.

IIpakTnueckue 3anaTusa OOn1acTy Ha3HAYEHUS (IPUMEHEHMSI) TOUBbI, UCXOJI U3 KAUECTBEHHOTO U
KOJIMYECTBEHHOI'0 COCTaBa. AHAJIN3 HOPMaTUBHOW JOKYMEHTAIMH.

Ponb HeopraHmueckux BEIIECTB B KAUECTBE MUHEPAIbHBIX YA0OpEHUH, YIyqIINTENeH TOYBHI.
CoctaB MUHEpaJIBHBIX Y10OpEHUH U UX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa IOYBHI U €€
pa3zHoBUAHOCTH. B3auMocBs3b cocTaBa ynoOpeHuil 1 X BIMSHUS Ha BET€TaTUBHbBIE CBOMCTBA U
IIJI0JJOHOIIEHUE PACTEHUH.

JlabGoparopnas padora «Onpeznenenue pH BOJIHOW BBITSIKKH MOYBBI, €€ KUCJIOTHOCTH U
LIECTOYHOCTH.

I/ICCJ’IC}IOB&HH@ BOIHBIX BBITSAXCK O6p33HOB TOTOBBIX ITOYBCHHBIX CMeCGﬁ (}IJ'ISI paBHI)IX TUIIOB
pactennii). Onpenenenue pH MouBkI ¢ UCMOB30BaHUEM UHANKATOPOB. OlleHKa TUTIOB MTOYB B
MIPEeACTaBICHHBIX 00pasnax (CHIHLHOKHUCAs, KUCyas, CIaboKucas, HEHTpabHasl, MeJI0uHas).

OK 01
OK 02
OK 07

Tema 6.5.
HccnegoBanme
00BEKTOB OHOChEph

Yuebno-uccreoosamenvckuii npoexm 6 ooaacmu ucciedosanust 00vekmos ouocgepvi. O630p mem
VUEOHO-UCCIEA08AMENbCKUX NPOEKMO8. Aneopumm evinonnenus npoekma. Onpedenenue npooiemol
uccnedosanus. Memoowl noucka, ananusa u 06pabomKu UHGoOpmMayuu 0 npoeKme 8 pa3iUiHbIX

OK 01
OK 02
OK 04
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UCMOYHUKAX.

IIpakTuuyeckue 3ansaTuss OOOCHOBAaHWE AKTYalTbHOCTH BBIOPAHHON TeMbl. BhIsBIEHHE MPOOIEMBI
uccienoBanus. Bpibop o00bekToB U MeronoB ucciepoBaHus. IloctaHoBka 1menedl u  3amadu
uccinenoanus. OnpeneneHue Npoaykra ucciaeaosanusd. OnpeeneHyue 3TanoB U COCTaBICHUE TUIaHa
UCCIIEIOBaHUS.

3amura npoexra: [IpencraBieHue pe3yibTaTOB BBIIIOJIHEHNS YU€OHO-UCCIIE0BATEIbCKUX IPOEKTOB
(BBICTYILJICHHUE C TIPE3EHTAIUEH ).

JlaGopaTopHuble 3ansitus VccienoBanue MpeaioKECHHOTO 00BEKTa Ha KUCIOTHOCTB, IIEIIOYHOCTH,
XUMHYCCKHIA COCTaB (3arpsA3HUTENH, MaKpo- H MHKpodieMeHThl). OOpaboTka pe3ysbTaToB
uccinenoBanus. OllEHKa KadyecTBa HCCIEIYeMOro OOBEKTa, MUCXOAS M3 Pe3ylbTaTOB XHUMHUYECKOTO
aHaIn3a.

OK 07
K 1-5.1

IMpomexxyTouHasi aTTecTalus Mo JucuumimHe (iud.3aver)

Bcero

144
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI TUCHUTIJINHBI
3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJBHO-TEXHMYECKOMY 00ecneYeHH IO
Peanuzanus nporpamMmbl JUCHUILTUHBI TPeOyeT HAMUUYUS y4eOHOro KaOuHETa XUMUHU
OGopynoBanue yueGHOro Kkaduhera (HarIsaHble mNoco0Ms): HaboOpLl A
MOJICJIUPOBAHUS ~ CTPOCHMSI  HEOPraHMYECKMX W OPraHUYECKUX  BELIECTB,  MOJEIHU
KPUCTAJIMYECKUX PEIIETOK, KOJUIEKIIMH TPOCTBIX U CJIOXHBIX BEIIECTB HW/UIU KOJJICKIUU
MOJIMMEPOB; KOJUIEKLIMS TOPHBIX MTOPOJI U MUHEPAJIOB, Tabnua MenzeneeBa, yaeOHbIE (PHIBMBI,
uppoBbie 00pa3oBaTEIbHBIE PECYPCHI.
TexHuyeckue cpeacrBa 00y4eHHUsI: KOMIIBIOTEp C YCTPOICTBaMH BOCHPOHU3BEIICHUS

3BYKa, IPUHTEP, MYJIbTUMEUA-TIPOCKTOP C SKPAHOM, YKa3Ka-Mpe3eHTep [Tl MPe3eHTaIUH.

Y4deOHOo-TpaKkTHYECKOE U Y4eOHO-1a00paTOpPHOE 000pya0BaHue. TPUOOPHI, HAOOPHI
HOCYZIbl M JIADOPATOPHBIX MPUHAMICKHOCTEH JII XMMHUYECKOTO SKCIIEPHMEHTa: a) 00Ilero
Ha3HayeHus; O) JEMOHCTpPAlMOHHBIE; B) CIEHUAIM3UPOBAHHbIE MPHOOPHI U alMaparhl;
KOMIUIEKTBI JJIs 1a00paTOPHBIX OMBITOB M MPAKTHYCCKHUX 3aHATUH M0 XUMHH;, PEAKTUBBI

Cnenuanu3upoBaHHasi MedeJib. JOCKa ayAUTOpHAs C MarHUTHOH MOBEPXHOCTHIO U C
NPUCIIOCOOTICHUAMHI U KPETUICHUs TaOJNHIl; CTOJI JEMOHCTPALMOHHBIA XUMHUYECKUN; CTOJIBI
JIBYXMECTHBIE J1a0OpaTOPHBIE YUYEHWYECKHE B KOMIUJIEKTE CO CTYIbSIMH (Pa3sHBIX POCTOBBIX
pa3MepoB); mKadbl CEKIIMOHHBIE OIS XpaHEHUs O0OpYyIOBaHMs; paKOBMHA-MOWKAa — 2 mT (B
KabuHeTe ¥ JA0OpaHTCKOW);  JOCKa JJIsl CYIIKH IIOCYAbI; INKad BBITSDKHOW; CTEHIIBI
9KCIIO3ULIMOHHBIE
3.2. UudopmanuonHoe odecriedenne 00yueHus
Ilepeuyenb pexoMeHAyeMbIX Yy4eOHbIX H31aHui, WHTepHeT-pecypcoB, IONOJHHUTEJIbHOMN
JUTepaTyphbl.
st cTyaeHToB

1.  Tabpuenan O.C. Xumus: yue0. ans cryn. npod. yued. 3apenenuii / O.C. 'abpuenss,

N.I". OctpoymoB. — M., 2016.- 256 c.

2. Tabpuensn O.C. Xumus s npodeccuii ¥ CHENHATbHOCTEH TEXHUYECKOTO
npoduist: yueOHUK ISt CTYI. yupexaeHui cpea. npod. oopazosanus / O.C. T'abpuensn, U.T.
OctpoymoB. — 4-e u3z., ctep. — M. : U3natenbckuii neHtp «Axagemus», 2017. — 272 c.

3. Tabpuenan O. C., Ocmpoymos U. I'., Cnaokos C. A., /lopogpeesa H.M. IlpakTukym:
yueb. [TocoOue st cTyn. yupexxaeHuit cpea. npod. odopasosanus. — M., 2014.

4.  Epoxun FO.M. COOpHUK 3amad W YNPAKHEHUH TO XUMHH (C JUIAKTHYSCKHM
MaTepuaioM): YdueOHoe mocobue s cryA. cpend. npod. yued. 3aBemenuii/ Epoxun FO.M.,
®ponos B.U. — 2-e m3x.,crep. — M.: M3natenbekuii meHTp «Akanemus», 2005

JlonoTHUTeIbHBbIC HCTOYHUKH
1. AudunorenoBa, WM. B. Xumusa: y4yeOHUK M TPaKTUKYM Ui  CPEIHEro

npodeccuonaabHoro oopasosanus / . B. Anpunorenona, A. B. baOkos, B. A. IlonkoB. — 2-¢
U3 1., uctp. u gon. — Mocksa: M3narenscto FOpaiit, 2022. — 291 c.

2. lleromuxwuna, H. A. O6mas xumus: yaeonuk s CITO / H. A. Ilerommxuna, JI. B.
Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxomeckuit, A. b. Xumusa: y4eOHHMK ® TPAKTUKYM JUIS  CPEIHETO
npodeccuonansHoro oopazosanms / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3j., epepad. u
norn. — Mocksa: U3znarensctBo FOpait, 2022. — 507 c.

4. Xumus: ydeOHHUK AJs cpenHero npodeccuonanbHoro oopazosanus / 10. A. Jlebenes,
I'. H. ®agees, A. M. I'ony6es, B. H. IllanoBan; mox obmeii penakuueit I'. H. @aneeBa. — 2-¢
u31., nepepad. u pon. — Mocksa: M3narensctBo HOpaiit, 2022. — 431 c.
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HNHuTepHeT-pecypcesl
www. hemi. wallst. ru (O6pa3oBaTenbHBIi CAWT IS MIKOJILHUKOB «XHUMHUS»).
www. alhimikov. net (O6pa3oBatebHbIi CAlT 1151 IKOJIBHUKOB).

http://www.chemistry.ssu.samara.ru/ (FHTepaKTHBHBINH MYyJIbTHMEANA YICOHUK)
http://www.xumuk.ru/ (caidT o XumMuu)

http://orgchemlab.com/ (Caiit, mocBsIEHHBII TPaKTHYECKON paboTe B JabopaToOpun)
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIIJIMHbI
KoHTpons M olLleHKa pe3ynbTaToB OOYYEHMsI OCYILECTBIJIAETCS MpenoiaBaTeleM B IIPOLIECCE IPOBEAEHUS MPAKTHUYECKUX 3aHATUH Hu

J'Ia60paT0prIX pa60T, TCCTHUPOBAHUA, a4 TAKKC BbIIIOJHCHUA O6yLIaI-OH_II/IMI/ICH HHAUBUAYAJIIbHBIX SaﬂaHHﬁ, IIPOCKTOB, I/ICCJ'IGIIOBaHI/II\/'I. PGSYJ'IBTaTBI
O6y‘ieHI/I${ OpeaAcCIIA0T, YTO 06yqa}omnec;1 AOJIKHBI 3HATh, IOHKUMAaTh U ACMOHCTPHUPOBATE 110 3aBEPIICHNUU U3YUCHU JUCHUIIIINHBI.

I[J'ISI (bOpMI/IpOBaHI/IH, KOHTPOJIA U OLUCHKH PE3YJIbTAaTOB OCBOCHHA y‘lGGHOI\/’I JUCHUIITIMHBI UCITIOJIB3YECTCA CHUCTEMA OLICHOYHBIX MGpOHpHHTHﬁ,

MPEJCTABIIAIONIAs COOON KOMIUIEKC Y4eOHBIX MEPOIIPUATHH, COTIACOBAHHBIX C pe3yJbTaTaMu 00y4eHHs U chopMynupoBaHHbIX ¢ yuetom ®I'OC COO
(npeametHsble pe3ynbrathl o aucuuiuiie) u I'OC CIIO.

Nen.m | OK/IIK | Pa3ned / Tema ‘ PesyabTaT 00yuenust THbl OLEHOYHBIX MEPONIPUATHI
OCHOBHOe co/Iep:KaHue
1 Pa3nes 1. Ctpoenue u coiicrBa | McciienoBaTs cTpoeHne U cBOiCTBA KonTposabHbie padoThl «YT1€BOA0POABI,
OPraHMYecKNX BellecTB OpPraHMYecKuX BellecTB «Kucaopoacoaepxkamme coeHHEHUD», KAMHHBI.
AMMHOKHCJI0THI. Beakun»
11 OK 01 | Knaccudukanus, KrnaccudunupoBats opraHndecKue 1. 3aanus Ha COCTaBJICHUE HA3BAHWIA OPraHUYECKUX COCTUHCHUMA
1-5.1 | crpoenue u BEILECTBA B COOTBETCTBUHU C UX 110 TPUBHAJIBHON MJIM MEXIYHAPOJHON CUCTEMAaTUYECKOMN
HOMEHKJIaTypa CTpPOEHUEM HOMEHKJIAType.
OpraHMYECKHUX 2. 3ajaHus Ha COCTaBJICHME MOJIHBIX U COKPALCHHBIX
BEIIECTB CTPYKTYPHBIX (DOpPMYJI OPraHUUECKUX BEIIECTB OTEIbHBIX
KJIACCOB.
3. 3aaun Ha onpezeneHue npocreniell GopMybl OpraHU4YeCKOn
MOJIEKYJIbl, UCXOJIsl U3 3JIEMEHTHOI'0 cocTaBa (B %)
1.2. OK 01 | YrineBomopozsl VYcranaBnuBaTh 3aBUCUMOCTD (PU3HKO- 1. 3ajaHus Ha COCTaBJI€HNE YPaBHEHUN XUMHUECKUX PEAKINUN ¢
13. OK 02 | Kucnopoxcoaepxamue | XMMHUECKUX CBOWCTB OPraHMUECKUX y4acTHEM OPTaHUYECKUX BELIECTB HA OCHOBAHUHU UX COCTaBa U
OK 04 | coequHeHus BENIECTB OT CTPOCHUS MOJIEKYIT CTPOCHMUH.
1.4. 1-5.1 | Azotcoaepxariue 2. 3ajaHus Ha COCTaBJICHUE YPAaBHEHUM XMMUUECKUX PEAKIIHM,
1 COETMHEHUS WUTIOCTPUPYIOLINX XUMHUYECKHE CBOMCTBA C yU€TOM MEXaHU3MOB
> BricokoMonexkymnsipHbie MPOTEKaHUs TAHHBIX PEAKLUK U T€HETUYECKON CBSI3U
COETUHEHMUSI. OpPraHMYECKUX BEIIECTB Pa3HBIX KJIacCOB.

3. PacyeTHble 3a1auu 110 ypPaBHEHUSM PEAKIUI C yUaCTUEM
OpPraHMYECKUX BEIIECTB.
4. ITpoBepouHble pabOTHI (TECTHI IO TEMAM)

WccnenoBath Ka4eCTBEHHBIE PEAKITUT

1.ITpakTHKO-OpHEHTUPOBAHHBIC 3aJaHUS 110 COCTABJICHUIO
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OPraHu4YCCKUux CO€I[I/IHCHI/II>'I OTACIBbHBIX
KJ1aCCOB

XUMHUYECKHUX PEaKIUi ¢ y4acTUEM OPTaHMYECKHUX BEIIECTB, B T.4.
WCIIOJIb3YEMBIX JIUISL UX UICHTH(PHUKAIIUU B OBITY U
MPOMBIITUICHHOCTH.

2.JIabGoparopnast pabota: “UneHTuduKamnms OpraHuIIeCKux
COEIMHEHUN OTAEILHBIX KJIaCCOB”’

2 Pa3nea 2. Teopernueckue ®opmympoBaTh 0a30BbIe NOHATHS U
OCHOBBI XMMHH 3aKOHbI XUMHMH
2.1. OK 01 | Crpoenue aToM0B CocCTaBIATh 3MEKTPOHHBIE (POPMYITBI 1. Tect «MeTtamunyeckue / HEeMETaJUTMYECKHE CBOMCTBA,
XUMHUYECKHX aToMoB 31eMeHTOB | - IV nepuonos JIEKTPOOTPHULIATEIBHOCTD U CPOJCTBO K AJIEKTPOHY XUMHUECKUX
9JIEMEHTOB 3JIEMEHTOB B COOTBETCTBHE C UX JIEKTPOHHBIM CTPOECHUEM U
2.2. OK 01 | Ilepuoanueckuii 3aKoH | XapaKTepru30BaTh XUMHUECKUE JIEMEHTHI | ITOJI0OKEHUEM B IIEPUOJUYECKON CUCTEME XMMHUECKHUX 3JIEMEHTOB
OK 02 | u Tabmuua J1.1. B COOTBETCTBUH C MX IMOJIO)KCHUEM B J .. MenneneeBay.
MeneneeBa HEPUOJINYECKOI CUCTEME XUMUYECKUX 2. IIpakTudeckue 3aaHNs Ha yCTAHOBJICHUE CBSA3H MEXKIY
anemenToB .M. Menneneesa CTPOEHUEM ATOMOB XMMHUYECKHUX 3JIEMEHTOB U MEPUOTAYECKUM
U3MEHEHHEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEUHEHUI B
COOTBETCTBUHU C MOJI0KEeHUEM lleproauyeckon cucreme.
3. IIpakTHKO-OpHEHTHPOBAHHBIE TEOPETUYECKUE 3aaHUS HA
XapaKTepU3alui0 XUMUUECKUX 3JIEMEHTOB: «MeTtamunueckue /
HEMETAJUIMYECKHUE CBOMCTBA, AIEKTPOOTPULIATEIBHOCTD U
CPOJCTBO K JIEKTPOHY XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBUE C
UX JJIEKTPOHHBIM CTPOEHHUEM U IMTOJIO)KEHUEM B IEPUOANYECKON
cucteMe xuMudeckux aneMeHToB /.M. Menaeneeay»
2.3. OK 01 | I[Ipupona xumuueckoir | CocTaBiIsATh XUMHUYECKUE (POPMYIIBI 1. Tect «CTpoeHue aToOMOB XUMHUYECKUX JIEMEHTOB U PUPOJA
OK 02 | cBs3u COEIMHEHNH B COOTBETCTBUH CO XUMHYECKOUN CBI3M.

CTCIICHBIO OKUCJICHUA XUMHUYCCKHUX
DJIEMCHTOB, UCXOJA U3 BAJICHTHOCTHU U
SJICKTPOOTPULATCIIbHOCTU

2. 3aaun Ha COCTaBJICHUE XUMHUYECKUX (POPMYIT IBYXaTOMHBIX
coeuHeHH (OKCUAOB, CYIb(UI0B, THAPUAOB U T.II.).

3. 3aaHus Ha UCMOJIb30BAHNE XUMUUECKON CUMBOJIMKH U
Ha3BaHUM COEMHEHHI IO HOMEHKJIATYPE MEKTYHAPOIHOTO COI03a
TEOPETUYECKON U MPUKIIAJHON XUMHUH U TPUBUAJIILHBIX Ha3BaHUU
JUISL COCTABIIEHUSI XMMHUECKUX (OPMYJ IBYXaTOMHBIX
COeMHEHUH (OKCHJIOB, CYIb(HI0B, THAPHUIOB U T.I1.) U APYTHX
HEOPraHWYECKUX COEAMHEHUN OTJIEIbHBIX KJIACCOB

4. IlpakTryeckue 3a1aHNs Ha ONPEAEICHUE XUMUYECKON
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aKTUBHOCTH BELIECTB B 3aBUCUMOCTH BHJ]a XUMUUYECKON CBSI3U U
TUIIA KPUCTAJUINYECKOMN PEIIETKU

2.4 OK 01 | Ilonarue o pactBopax | Paznmuuarh HCTUHHBIE PACTBOPHI . 1. 3ajayn Ha NPUTOTOBJIEHUE PACTBOPOB.
OK 02 HccnenoBath (pU3NKO-XUMHUYECKUE 2. [IpaKkTUKO-OpUEHTUPOBAHHbBIE PACUETHHIE 3a/1aHUS Ha
OK 07 CBOICTBA UCTUHHBIX PaCTBOPOB JUCIIEPCHBIE CUCTEMBI, UCITOJIb3YeMbI€ B OBITOBOU U
IK 1- MPOU3BOACTBEHHOM JESATEIBHOCTH YEJI0BEKA
5.1 3. JlJabopaTtopHas pabora “IIpurorosienue pacTBOpoB”
2.5. OK 01 | Knaccudukanus u KnaccugunupoBarb HeopraHuyecKue 1. Tect «HomeHKaTypa 1 Ha3BaHNWE HEOPTAHUYECKUX BELLECTB
OK 02 | HomeHkiarypa BEII[ECTBA B COOTBETCTBUU C HX UCXOS U3 UX XUMHUYECKON OPMYJIIbI MIIH COCTABIICHUE
HEOPraHUYECKUX CTpPOEHUEM XUMHUYECKON (OpMYJIbl UCXO/Is U3 HA3BAHUS BELIECTBA 110
BEIICCTB MEXTYHAPOJIHOMN WM TPUBUATILHOW HOMEHKIIATYPE».
2. 3agauyn Ha pacyeT MacCOBOM J10JIM (MAcChl) XUMHUUYECKOTO
JJIeMeHTa (COeAMHEHUSI) B MOJIEKYJIe (CMECH).
3. IlpakTrveckue 3aaaHus MO KiacCu(UKaIi, HOMEHKIAType U
XUMHYECKUM (hOpMyTaM HEOpraHMYECKHUX BEIIECTB Pa3IMUHbIX
KJIACCOB.
3 Pa3nea 3. Xumnueckne peakuuu KonTtpoabsHasi padora «XuMHYECKHE PeaKIUI)
3.1. OK 01 | Tunbsl XUMHUYECKHUX CocTaBiATh peakiiuu COCTMHEHUS, 1. 3agaun Ha cocTaBlIEHUE YPABHEHUHN PEaKIUii:
peakuui pasyoxeHusi, o0OMeHa, 3aMelleHus, — COeIMHEHMS], 3aMEeIleHUs, Pa3JIoKeH!s], 0OMeHa;
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE — OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKINI C HCIIOJIBb30BaHUEM
peakuuun METO/1a AJIEKTPOHHOI0 OajaHca.
2. 3amayn Ha pacyeT MacChl BEIIECTBAa WK 00bEMa
ra30B 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE MU 00BEMY
OJIHOTO M3 YYacTBYIOIUX B PEaKLIUU BEUIECTB; paCUEThI
Macchl (00bEMa, KOJIMYEeCTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIH
OJIHO M3 BEIIECTB UMEET MPUMECH
3.2. OK 01 | CxopocTb XMMHUYECKHX | XapaKTEpU30BaTh BIUSHUE [IpakTHKO-OpUEHTUPOBAaHHBIE TEOPETUUECKHUE 3aJaHNS HA aHATU3
OK 02 | peakuuit KOHIICHTPAIIUX PEarupyronux BEMecTB U | (PaKTOpOB, BIUSIONIMX HA U3MEHEHHE CKOPOCTH XHMHUYECKOM
1-51 TEMIIEPATYPHI HA CKOPOCTh XUMHUECKUX | PEAKIIMH.
peaxuuit [IpakTuKO-OpHEeHTUPOBAHHbIE 3aJaHHsI Ha TPUMEHEHUE IPUHIUIIA
3.3. OK 01 | O6paTumocTb XapakTepru30BaTh BIUSHUE U3MEHEHUS Jle-1llaTenbe nisd HaX0KICHUS HAIIPABIICHUS CMEILICHUS
OK 02 | XUMHYCCKHX peakluii | KOHIICHTPAIUU BEIICCTB, PEAKIIMU CPEAbl | PABHOBECHS XMMUYECKON peakiy U aHaIu3 (paKTopoB,
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[K 1- U TeMIiepaTypbl Ha CMEILEHUE BJIMSIIOUINX HA CMELIEHUE XUMUYECKOTO PaBHOBECHSI
5.1 XUMHUYECKOTO PABHOBECUS
3.4. OK 01 | DnexrponuTHueckas CocTaBisITh YpaBHEHUSI XUMHUYECKHUX 1. 3ajaHus Ha COCTaBIEHUE MOJIEKYJISIPHBIX U MOHHBIX PEaKILUH C
OK 04 | nucconmanus u peaKuu HOHHOTO OOMEHa C y4acTUEM y4acTHUEM KHUCIIOT, OCHOBAHHM U COJieH, yCTAaHOBJICHUE U3MEHEHHUS
MOHHBIA OOMEH HEOpPraHUUYECKUX BEIIECTB KHCJIOTHOCTH CPEJIbI
2. JlJabopaTopHast pabota "THUIIBI XUMHUECKUX PEAKITHA"
OK 01 | OkucnurenbHO- PaccraBisaTs Ko PUIMEHTH B 1. 3aganus Ha paccTaHOBKY K0 duurentoB B OBP
3.5 OK 04 | BoccTaHOBUTEIbHBIC YPaBHEHUSX PEAKIIMH METOJIOM 2. XMUYECKUH AUKTAHT HA TEPMUHOIIOTHIO
peakuuu AIIEKTPOHHOTO OanaHca 3. 3aiaHus Ha COCTaBJICHUE YPAaBHEHUN PEaKIMil 3JEKTpoIn3a
coJie
4 Pa3nen 4 Heoprannueckasi xumusi
4.1 OK 01 | ®usuko-xuMuyecKkue | YCTaHABIMBATH 3aBUCUMOCTh (PU3UKO- 1. Tectsl "Hemetamisl", "MeTamibt"
OK 02 | cBoiicTBa XUMHYECKHX CBOMCTB HEOPTaHUYECKUX 2. 3aj1aHus Ha COCTaBJIEHUE YPaBHEHUNM XMMHUECKUX PEAKLIUN C
[IK 1- | HeopraHuYecKux BEIIECTB OT CTPOCHUSI aTOMOB U MOJIEKYJI, | y4aCTUEM METaJUIOB, HEMETAJUIOB , XapaKTEPU3YIOIINX UX
5.1 BEIIECTB a TaKk)Ke TUTA KPUCTAIUTMYECKON PEIIETKH | CBOMCTBA U CIIOCOOBI TIOTY4CHHUSI.
3. IIpakTHKO-OpHEHTHPOBAHHBIE TEOPETUYECKUE 3aAHUS HA
CBOMCTBA U NOJIyY€HUE HEOPTaHUYECKUX BELIECTB
IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIAJTHOTO MOLYJIsl)
S Pa3zpnen 5. Xumus B ObITY H OuenuBaThb NocaeACTBUSA OBITOBOM U 3amura keiica (¢ yuerom Oyayuiei npodeccnoHaabHOM
NPOU3BOACTBEHHOI NPOU3BOJACTBEHHOI 1esITeIbHOCTH AesITeJIbHOCTH)
AeATeJIbHOCTH YeJI0BeKa YeJIOBEKA C MO3HIMI IKOJTOTHYeCKOM
0e30nacHOCTH
5.1 OK 01 |.Xwumus B ObITY U OueHuBaTh NOCIEACTBUS OBITOBON U Ketic (¢ yuerom Oyaymieit mpopeccuoHanbHON AeATEIbHOCTH)
OK 02 | mpou3BOACTBEHHOI MPOU3BOACTBEHHOW JIESITENBHOCTH Bo3MOKHBIE TeMbI KEiiCOR:
OK 04 | nestenbHOCTH 4eJI0BEKA C MO3UIUNA IKOJIOTUYECKOM 1. XUMHUS THIIEBBIX TPOLYKTOB
1-5.1 | gyenoBeka 0e301macHOCTH
2. Makpo- 1 MUKpPO3JIEMEHTHI B MIUTAaHUH
3. XuMHYecKHe MpoLecChl B KyJIMHAPUH.
4. YTunuszaiys OTX0J10B IPEANPUATHI TUTAHUS
6. Pa3znen 6. NHTepnperupoBaTh XUMHYECKHE 3amura y4e0HO-HCCJIe10BATEIbCKOI0 MPOEKTa (C y4eTOoM
HccaenoBanue u npoueccsl U siBJeHns B 0uochepe Oyayuieil npoecCHOHAJIBHOM IeATeJIbHOCTH)
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XHMHUYECKHH aHAJIN3
00beKTOB OMochepsbl

6.1. | OKO01 OCHOBBI BBINOSHATE TOTHBIA [IUKIT 1. JlabopaTopHas pa6ota «OCHOBBI TJAOOPATOPHON MTPAKTUKK.
[IK nabopaTopHOH AKCHEPUMEHTAIBHOTO UCCIIEIOBAHUS C 2. TunoBble pacueThl MO TEMATUKE IKCIIEPUMEHTA.
1-5.1 MPAKTUKHU B coOroIeHreM MpaBuil 0€30I1aCHOTO 3. 3aiauu Ha BBIUMCIICHUE CPEIHEr0 3HAYCHUS
npodecCHOHATBHBIX oOpalieHus ¢ BeUIECTBAMHU U SKCIEPUMEHTAIbHBIX JIAHHBIX, IOTPEIIHOCTH.
nabopatopusix 1a060paTOPHBIM 000PYI0BaHHEM 4. IIpencraBneHue pe3ybTaToB SKCIEPUMEHTA B Pa3INYHON
(dopme (Tabnwuia, rpaduk, OTYET, TOKIA, IPE3CHTAIHS).
6.2. | OK 01 XHUMHYECKHH aHaIIn3 HccnenoBath XMMHYECKUH COCTAB IPOO 1. Tect «CBOMCTBA U COCTAaB BOIBIY.
OK 02 po0 BOJIBI BOJIBI 2. 3aganne «XUMHUYECKUH COCTaB BOJbI, THUII BOJBI U CIIOCOOEI €€
OK 07 IPUMEHEHHUs» (C UCTIOJIb30BAaHUEM HOPMATUBHBIX TOKYMEHTOB).
[IK 3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHuUsI Ha
1-5.1 COCTaB BOJIBI M CIIOCOOBI BBIPAXKEHUSI KOHIICHTPAIIUK 1 TIepecueT
KOHIIEHTpaIui (C KCTIOJIb30BaHMEM HOPMATUBHBIX JOKYMEHTOB).
4. JIaboparopHas paboTa
— OunCcTKAa BOJBI OT 3arpsI3HCHHUI;
6.3. | OKO01 XUMHUYECKUI HccnenoBaTh XMMHUYECKUN COCTAB 1. Tect «Oprannyeckue U HEOPraHUUECKHUE BEIIECTBA, BXOSAIINE
OK 02 KOHTPOJIb Ka4eCTBa IIPOTYKTOB ITUTAHUS B COCTaB IIPOJIYKTOB ITUTAHUSI.
OK 07 MPOJIYKTOB TUTAHUS 2. IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUs IO KYJIUHAPHON
[IK TEMAaTHKE.
1-5.1 3. JJaboparopHas pabora:
— HccnenoBanue npoayKTOB MUTaHUS HA HAJIMYKE YTIIEBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha HAJIM4YKE YIJIEBOJOB (Kpaxmal,
TJIFOKO3a, caxaposa).
6.4. | OKO01 XHUMHUYECKUN aHAJIN3 HccnenoBaTh XUMUUYECKHH cocTaB pod 1. Tect no Teme «XUMHYECKUI COCTaB HEOPraHUYECKUX U
OK 02 po0 MOYBHI TTOYBBI OpPTaHUYECKUX YIOOPECHHIN.
OK 07 2. 3aganue «B3anMoCBs3b cOCTaBa MOYBBI, TUII IOYBHI U €€
Ha3HAYCHUS».
3. JJaboparopHas pabora:
— Onpenenenrie pH BOAHOM BBITSKKU MOYBBI, €€ KUCIIOTHOCTH U
HIEJIOYHOCTH.
6.5 | OKO0l1 HUccnenosanue UccnenoBaTs XUMHYECKUH COCTAB YueOHo-nccae0BaTeIbCKUN TPOEKT B 00JIACTH UCCIICIOBAHMS
OK 02 00BEKTOB OHOCHEpHI 00BEKTOB OMOChEphl Ha IPUMEpe 00BEKTOB OHOChEpHI.
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OK 04
OK 07
IIK 1-
5.1

MMPOAYKTOB IIUTAHHWA, BOJAbI U IIOYBbI

Bo3moxHbIEe TEMBI IPOEKTOB:

1. MccnenoBanue coctaBa MUHEPAIbHON BOJBI M PEKOMEHIALNU
10 €€ UCIOJIb30BaHHUIO.

2. CocraBieHHe IPOEKTa [[BETHUKA/Oropo/1a/caia B 3aBUCIMOCTH
OT COCTaBa MPOAHATU3UPOBAHHBIX TTOYB.

3. CocraBiienue cOaJaHCUPOBAHHOTO MEHIO Ha JIeHb (HEEII0) B
3aBUCHUMOCTH OT COJIEP>KaHUsI XUMUYECKUX MAaKpO U
MHUKPODJIEMEHTOB B IIPOAYKTAaX [MUTAHUA.

4. UccnenoBaHue KauecTBa MUTHEBOM BOIBI.

5. UccnenoBanue mpoO BOJONIPOBOIHOM BOBI HA TIPEAMET
yCTpaHEHHsI )KECTKOCTH.
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IpuxkaaxHoit MoayJib

Pa3nen 9.
HccaenoBanue n
XMMHUYECKUH
aHaAJIN3 00bEKTOB
onocdepnbl

HNuTepnpernpoBarhb
XHMHYeCKHe MPouecchl U
siBJIeHUA B Ouocdepe

3ammra y4yeOHO-
HCCJIe0BATEIHLCKOI0 NPOEKTa
(c yuerom Oynymeit
npogdeccuoHaIbLHOM
AesiTeJIbHOCTH)

9.1

OcHOBBI
nabopaTopHOH
MPAKTHKHU B
po¢eCCHOHAIIBH
BIX JTAOOPATOPHSIX

BEIITOIHATE TOTHBIN ITHUKIT
AKCIIEPUMEHTAIBHOTO
HCCIICIOBAHMS C
COOJTII0ICHUEM TTPABHIT
6e30macHOro odparieHus ¢
BEIIESCTBAMH U
71a00PaTOPHBIM
o0opynoBaHrueM

1. JlJabopaTopHas pabota
«OcHOBBI TabOpaTOpHOMH
MIPAKTUKI.

2. TunoBbIie pacyeTsl MO
TEMAaTHKE KCIIEPUMEHTA.

3. 3a1aun Ha BBHIYUCIICHHE
CPEIHEro 3HaYCHUSI
JKCIIEPUMEHTANBHBIX JaHHBIX,
HOTPELIHOCTH.

4. IpencraBieHune pe3yibTaToB
JKCIIEPUMEHTA B Pa3JIMYHON
dhopme (Tabauna, rpaduk,
OTYeT, JOKJIaJl, TPE3CHTALIUS ).

OK 01
ITIK
1-5.1

9.2

XUMHAYECKUH
aHayIu3 po0 BOJIbI

HccnenoBath XUMHUECKUN
cocTaB Ipod BOABI

1. Tect «CBolicTBa U COCTaB
BOJIBDY.

2. 3amanne «XUMHYECKHIT
COCTaB BOJIBI, THIT BOABI
CIocoOBI €€ MPUMEHEHHUs» (C
HCIOJIb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

3. [IpakTHKO-OPHUECHTUPOBAHHBIE
TEOpETUYECKHE 3a/IaHus Ha
COCTaB BOJIbI M CIIOCOOBI
BBIpaKCHHsI KOHIIEHTpAIUii 1
nepecyeT KOHILIEHTpalui (¢
UCTIONb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa Ha
BBIOOD:

— OuucTka BOfbI OT
3arpsAA3HEHUN;

— Omnpenenenune pH Boab! 1 ee
KHCJIOTHOCTH;

— OnpezienieHne KeCcTKOCTU
BOJIbI U CIIOCOOBI €€
yCTpaHEeHHUSI.

OK 01
OK 02
OK 07
K
1-5.1

9.3

XUMHYECKUI
KOHTPOJIb
KadecTBa
MPOAYKTOB
IMTUTaHUS

HccnenoBaTh XUMHUUYECKUI
COCTaB NPOAYKTOB ITUTAHHUA

1. Tect «Oprannueckue u
HEOpPraHU4EeCKUe BEIECTBa,
BXOJAIIHUE B COCTaB MPOJYKTOB
MIATaHUS.

2. IIpakTUKO-OpUEHTHUPOBAHHbBIE
3a/IaHMS 110 KyJIMHApPHOU

OK 01
OK 02
OK 07
[TK
1-5.1
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TEMaTHKe.
3. JlaboparopHas paboTta (Ha
BBIOOD):

— OOHapy)eHue HUTPATOB B
NPOJYKTaX MUTAHUS;

— HccnenoBanue npoayKToB
NUTAHUS Ha HAIMYHE YTIIEBOJIOB
(MyKka, TBOPOT, MOJIOKO, HOTYPT)
Ha HaJIMYKE YIIICBOIOB
(kpaxmaii, IJII0K03a, caxaposa).

9.4

XUMHAYECKUH
aHaym3 mpood
[IOYBEI

UccnenoBaTs XUMHUYECKUN
COCTaB POO MOYBHI

1. Tect no Teme «XUMHUYECKUI
COCTaB HEOPTaHUYECKUX H
OpPraHUYECKUX YAOOPEHUI».

2. 3ananue «B3zanmocBs3b
cocTaBa MOYBHI, TUII TOYBHI U €€
Ha3zHAuYCHUS.

3. JlJabopaTtopHas pabora (Ha
BBIOOD):

— OOHapyxeHue
HEOPraHWYECKHUX IIPUMeECcEH B
npo0ax MOYBBHI;

— Onpenenenue pH BoaHoM
BBITSDKKH TTOYBBI, €€
KHCJIIOTHOCTH U IEJIOYHOCTH.

OK 01
OK 02
OK 07

9.5

Hccunenosanue
00BEKTOB
6uochepsl

UccnenoBats XuMHU4ECKUIA
cocTaB 00BEKTOB OHOChepsI
Ha TIPUMeEpE MPOTYKTOB
MUTaHMS, BOJbI U TIOYBBI

VueOHo-ucclie10BaTelIbCKUM
MPOEKT B 00J1aCTH
HCCIEI0BaHUs 00BEKTOB
o6uocdepsl.

Bo3MosxHBIE TEMBI TPOEKTOB:
1. UccnenoBanue cocraBa
MHHEPAJIbHON BOJBI U
PEKOMEHAIMU 110 €€
HCIIOIL30BaHHIO.

2. UccnenoBanue
pa3pyLIAIIEro JeUCTBUS
MPUPOJIHOM BOJIBI HA
CTPOUTENbHBIE MaTEPHAIIBI.
3. CocraBieHue mpoeKTa
[IBETHUKA/Oropo/ia/cana B
3aBHCHMOCTH OT COCTaBa
MMPOAHATM3UPOBAHHBIX TIOUB.
4. CocraBicHHe
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HE/IEJI0) B 3aBUCUMOCTH
OT COJIEP>KaHUSI XUMHUECKHIX
Makpo U MUKPODJIEMEHTOB B
MPOYKTaX TMTUTAHHMSL.

5. UccaenoBaHue KauecTBa
HUTHEBOI BOMJEL.

6. UccnenoBanue npod
BOJIOITPOBOJIHOM BOJIBI Ha

OK 01
OK 02
OK 04
OK 07
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MpeAMET YCTpaHEHUS
JKECTKOCTH.

7. YcTpaHeHHE )KEeCTKOCTH BOJIbI
B CEIIbCKOXO03SMCTBCHHOM
JIEeITEIbHOCTH.
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