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1. O0mas xapakrepucTuka padodeil mporpaMMbl 0011e00pa3oBaTeJIbHOM
AUCHHUILIMHBI «XUMHD)

1.1. MecTo AMCUMIUIMHBI B CTPYKType OCHOBHO# mpodeccuoHaIbLHOMI
o0pa3oBaTe/IbHOH MPOrPaMMbI

OO0meoOpa3oBaTelbHasl NUCIMIUIMHA «XUMUS» SBISETCA 00s3aTeIbHOM
4acThio  001Ie00pa3oBaTeNbHOTO IMKJIA 00pa30BaTENbHONM MPOTPaMMBI B
cootBerctBH ¢ DPI'OC CIIO 1o npogeccuu/cneyuanrvnocms 19.02.11
Texnonozua npodyKkmoe numaHus u3 pacmumenbHo20 Colpbs

TpynoeMKOCTh TUCHMIUIUHBI «XUMUS» Ha YTIIyOJIGHHOM YPOBHE COCTaBIISIET
144 4aca, u3 koropbix 102 vaca — 6a3oBwif MOaynb (7 pasnmenoB) u 42 daca —
OPUKIATHOW MOAYNb (2 paszaena), BKIIOYAIOMIMNA MPaKTUKO-OPUEHTHPOBAHHOE
COJIEp’)KaHUE, YCHIIMBAaOIIee MNPOPMIbHYIO COCTaBISIOUIYI0O [0 KOHKPETHOU
npodeccuu Win CIeUaTIbHOCTH.

[TpuknagHOW MOAYJb BKIItOUaeT ABa pazaena. Pazmen 8 «Xumwus B ObITY U

MPOU3BOJCTBEHHOW  NIEATEIBHOCTH  YEJIOBEKa»  pealm3yercs Il BCeX
npodeccuil/crnenuanbHOCTe Ha MaTepuaie KeMCcoB, CBA3aHHBIX C IKOJIOTUYECKOM
0€30MacHOCThI0O M  OLIEHKOM TOCJIEACTBUN OBITOBOM U MPOU3BOJICTBEHHOMN
NEeATEIBbHOCTH, 10 OTpaciisiM Oyaymed npodecCHOHANbHONW — NIeATeTbHOCTH
oOydJarommxcs.

Temarnka paznena 9 BappupyeTcs 0 00beKTY Oyayiien npodeccuoHaIbHOMI
JEATEIIbBHOCTH CTYJIEHTOB — Ouocdepa (KUBbIE OpPraHU3Mbl) WU TexHOchepa
(TeXHOJNIOrMYECKUE OOBEKTHI):

— JUIsl YKPYIHEHHBIX TPYyNN crenuanbHocten / mpodeccuit 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00 pexomeHmyeTCS
TeMatuka «MccneqoBanue 1 XUMUYECKUIM aHalu3 00BEKTOB Orochepbiy;

— JUI YKPYIMHEHHBIX Tpynn cnernuanbHoctel / mpodeccuit 18.00.00, 20.00.00,
21.00.00, 22.00.00, 29.00.00, 54.00.00 pekomennyercs TeMatuka «¥cciaenoBanue
1 XUMHUYECKHUH aHaJIn3 00BEKTOB TEXHOCHEPHI.

[Tepuo 0Oy4deHUS U paclpeeICHHE IT0 CEMECTPaM OTIPeIesIeT
oOpa3oBarebHas OpraHU3aIHs CAMOCTOSATEIBHO, C YIETOM JIOTHKH
dbopMHpoBaHUs MPEAMETHBIX PE3YJIbTATOB, OOLIUX U MPOPECCUOHAIBHBIX
KOMITETCHIIUM, MEXKIPEIMETHBIX CBSI3CH C IPYTUMU AUCITUTUTMHAMHU
o011eo0pa3oBaTeILHOTO M 00IIenpoheCCUOHATBHOTO IUKJIOB YYEOHOTO TJIaHa.
1.2. Heau u muIaHupyeMble Pe3yJbTaThl 0CBOCHUS AU CIUTLIUHbI
1.2.1. lleau u 3a0a491 TUCHUILIHHBI

dopMupoBaHUE Yy CTYJEHTOB XMMHYECKOM COCTaBISIONIEH E€CTECTBEHHO-
HAyYHOH KapTHHBI MHUpPA KAaK OCHOBBI TPUHATHS PEIICHUH B JKU3HCHHBIX H
MIPOU3BOJICTBEHHBIX CUTYAIIMIX, OTBETCTBEHHOTO ITOBEICHUS B IIPUPOIHOMN cpeie.



3agauyu AMCUMIVIMHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
MPOLIECCOB U SBJICHUM B OKPYXKAIOIIEH Cpesie, 1IeIOCTHOM HayYHOU KapTUHBI MUPA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS MPOBOJUTH PACUYETHl MO XUMUYECKUM (opMynaMm H
YpaBHEHUSM XUMHUYECKHX pEaKluil, TJIAHUPOBaTb W HHTEPIPETHPOBATH
pe3yabTaThl XUMHUECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh HAaBBIKM MPOBEACHUS XUMHUYECKHX SKCIIEPUMEHTAIBHBIX
UCCJIEIOBAHUM C COOMIO/IEHNEM MpaBuil 0€30MMaCHOT0 OOpallleHns ¢ BEIIECTBAMU U
71a60paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS aHATTM3UPOBATh, OLICHUBATh, POBEPATH HA JIOCTOBEPHOCTh
1 000011aTh NH(POPMALIUIO XUMUYECKOTO XapaKTepa U3 pa3InNuHbIX HCTOUHHUKOB;

5) copmupoBaTH yMEHHS TPOTHO3UPOBATH TOCIEACTBHSI CBOCH IEATEIBHOCTH
¥ XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MTPOU3BOJACTBEHHBIX MPOIIECCOB;

6) copmMupoBaTH MOHMMAHNUE 3HAYMMOCTH JOCTHKCHUM XUMUYECKON HAYKH U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHON U IIPOU3BOACTBEHHOM cep.

1.2.2. Ilnanmpyemble Ppe3yJbTaTbl OCBOCHHUSI 001Ie00pa3oBaTeJbHOM
aucUIINHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO
[IpeameTHble  pe3ysbTaTbl  OCBOEHUS OCHOBHOW  0Opa3oBaTEIbHOU

MPOrpaMMbl I YYEOHBIX MPEIMETOB HA V2nyOieHHOM YpPO8He OPUEHTUPOBAHBI
IPEUMYIIECTBEHHO Ha TMOATOTOBKY K MOCIEIyIOUIEMY Tpo(ecCHOHATbEHOMY
0o0pa30BaHUIO, Pa3BUTHE HHAUBUAYATIBHBIX CIIOCOOHOCTEH OO0yYaroumuxcs MmMyTeMm
OoJiee rIy0O0OKOro, 4eM 3TO MpeaycMaTpuBaeTcs 0a30BbIM KypCOM, OCBOSHHUSI OCHOB
HayK, CHUCTEMAaTUYECKUX 3HAHMM M CHOCOOOB NEUCTBUI, MPUCYIIUX JTaHHOMY
y4eOHOMY MPEIMETY.

1) copmupoBaHHOCTH MPEACTABICHUI: O MaTEpUATLHOM E€AUHCTBE MUpA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTH SIBIICHHW INPUPOJBI; O MECTE U 3HAYCHHH
XUMHH B CHCTEME €CTECTBEHHBIX HAayK M €€ POJH B OOECIEeUeHUH YCTOMYUBOTO
Pa3BUTHS YEJIOBEYECTBA: B PEIICHUH MPOOJIEM IKOJOTUYECKON, SJHEPTeTHUECKON 1
NUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIAHUIIMHBI, CO3JJaHUH HOBBIX MAaTE€pPHAJIOB,
HOBBIX MCTOYHUKOB HHEPTUH, B obecrieueHun PalMOHAIIBHOTO
IPUPOAOIONL30BaHUS, B (POPMHUPOBAHUU MHUPOBO33PEHUSI W OOILIEH KyJIbTYpHI
YeJIoBEKa, a TAKXKE HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/10POBbIO

Y IIPUPOJHOU CpeJiE;



2) BHaJCHUE CHUCTEMOW XUMHUYECKUX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOMOJIAralolre MOHATUSA (JIOMOJHUTENIHHO K CHCTEME MOHATHI 0a30BOro

yp0BH5[) - U30TOIIbI, OCHOBHOC H B036Y)KIICHHOC COCTOAHHUC aTOMa, FI/I6pHI[I/I?)aHI/I5[

aTOMHBIX oOpOuTanei, xumudeckas cBsi3b ("7" m "T-cBs3p", KpaTHBIC CBSI3H),
MOJISIpHAsE KOHIIEHTpamus, CTPyKTypHas Qopmyna, wuzomepus (CTpyKTypHas,
reoMeTrpuyeckas (IUC-TPaHC-U30MEPHs), TUIBI XUMUYECKUX peakuuid (romMo- u
reTeporeHHbIe, 0OpaTUMbIE U HEOOpaTUMBIE), paCTBOPHI (MCTUHHBIC, TUCIIEPCHBIC
CUCTEMBI), KPUCTAJUIOTUIPATHI, CTENEHb AUCCOLMUAIMU, DJIEKTPOJIU3, KPEKHUHT,
pu(dOPMUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHMS,
JIeXKAIKE B OCHOBE IMOHUMAHMUS NPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHX
SABJICHUM, COBPEMEHHBIE IIPEJICTABIICHUS O CTPOCHHUM BELIECTBA HAa aTOMHOM,
MOJICKYJISIPHOM W HAJIMOJICKYJSIPHOM YpPOBHSX; MPEICTABICHUS O MEXaHU3Max
XUMHUYECKUX PEAKIUN, TEPMOANHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKAaHUsl, O  XUMHUYECKOM  PABHOBECUH,  JHUCHEPCHBIX  CHCTEMAX,
(aKTOJOTMYECKHE CBEACHMS O CBOWMCTBAaX, COCTaBe, MOJYYEHUM U O€30macHOM
WCIIOJIb30BAaHUHU BAKHEUIIINX HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEeATEIbHOCTH YEJIOBEKA; OOIUX HAYYHBIX MPUHIIUIAX XUMUYECKOTO
MIPOU3BOJICTBA (HA IpUMEpE MPOU3BOJICTBA CEPHOM KUCIOThI, aMMHaKa, METaHOJIa,
nepepadoTku HehTH);

3) choOpMUPOBAHHOCTb YMEHUW BBISBIATH XapaKTEpHbIC MPU3HAKU U
B3aHMOCBSI3b U3YUYCHHBIX IOHATUH, NMPUMEHATH COOTBETCTBYIOLIME MOHATHUS IPU
ONMCAHUU CTPOCHUSA M CBOMCTB HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB U UX
MIPEBPAIICHUN; BBISBISITh B3aUMOCBS3b XWMHWYECKUX 3HAHUM C MOHATHSIMHU U
MPEACTABICHUSIMU APYTUX MPEIMETOB MJisi 0o0jiee OCO3HAHHOTO MOHUMAHHUS H
OO0BSCHEHUS CYIIHOCTH MaT€pUaAIbHOTO €IMHCTBA MUPA; UCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS JIJII OOBSICHEHHS W MPOTHO3UPOBAHUSA SIBJICHUHN, MMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOY;

4) chopMHPOBAHHOCTh YMEHUN HMCIOJIb30BaTh HAUMEHOBAHUS XMMHUYECKUX
COEQMHEHUN MEXAYHApPOJHOI0 COK03a TEOPETUYECKOM M NMPUKIAAHOM XUMHUH U

TPHUBHUAJIIBHBIC HAa3BaHHWA BCHICCTB, OTHOCAIIMUXCA K HM3YUCHHBIM KJjlacCaM
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OpPraHUYECKUX W HEOPTaHUYECKUX COEAUHECHUHN; HCIOIb30BaTh XUMHUYECKYIO
CUMBOJIMKY TSI COCTaBJICHUS (POPMYIT HEOPTAHUIECKUX BEIIECTB, MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHUUECKUX
BEIIECTB; COCTABJATh YPAaBHEHUS XUMHYECKMX PEAKIUMA M PACKpbIBATh HX
CYIIHOCTb: OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX peakui OCPEICTBOM
COCTaBJICHHSI AJIEKTPOHHOrO OajlaHca 3THUX peaklMii; peakuuid MOHHOro OOMEHa
IyTEM COCTABJICHUS MX MOJHBIX U COKPAIICHHBIX MOHHBIX YPABHCHUW; pEaKIUU
TUIPOJIN3a, PEAKINl KOMIUIEKCOOOpa3oBaHus (Ha MPUMEpPE TUIPOKCOKOMILIEKCOB
[IMHKA U aJTIOMHUHUS ); TOATBEPXKAATh XapaKTEPHbIE XUMUUECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIIMMH JIKCIEPUMEHTAMH U 3alHUCSIMH YPAaBHECHUW XHMHUYECKUX
peaKLHnii;

5) chopMUPOBAaHHOCTL YMEHHUM KIAacCUPUIUPOBATH HEOPTraHUYECKUE U
OpraHMYECKUE BEIIECTBA M XUMHUYECKHE PEaKIMH, CaMOCTOSITEJIbHO BHIOMPATH
OCHOBAaHMSI M KPUTEPHUH I KIACCU(PUKAIIMKA HU3YIaEMbIX XUMUYECKUX OOBEKTOB;
XapaKTEepU30BaTh COCTAB M BAXKHEHUIIME CBOWMCTBA BEUIECTB, MPUHAIEKANIUX K
ONpENICICHHBIM KJIacCaM M TPYIIaM COEIUWHEHHU (TIPOCThbIE BEIIECTBA, OKCHUJIBI,
TUAPOKCHUIBI, COJIN; YTIIEBOAOPOIbI, MPOCTHIE 3(PUPHI, CIUPTHI, (DEHOJIBI, aJTbACTHUIBI,
KETOHBI, KapOOHOBBIE KUCIOTHI, CJIOXKHBIE IUPBI, KUPBI, YIIEBOIbI, AMHHBI,
AMUHOKHUCJIOTHI, OCTIKN); TPUMEHSITh 3HAHUSI O COCTaBE U CBOMCTBAX BEIIECTB IS
SKCIICPUMEHTAIBHON  TMPOBEPKH THUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH
MIPOTEKAHUSI XUMHUYECKUX PpEAKLUH U TPOTHO3UPOBAHMS BO3MOXKHOCTEU UX
OCYILECTBIICHUS;

6) copMHUPOBAHHOCTh YMEHUM MOJATBEPKJaTh HA KOHKPETHBIX MPUMEpPAX

XapaKTep 3aBUCUMOCTH PEAKITMOHHOM CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT

KPAaTHOCTH M THUNa KoBaJIeHTHOW cBs3u ("C" u " T-cBS3U"), B3AMMHOIO BIIMSTHUS
aTOMOB W TPYyMI aTOMOB B MOJICKYJIaX; a TakKe OT OCOOEHHOCTEHW pean3aruu
Pa3JIMYHBIX MEXAaHU3MOB IPOTEKAHUS PEAKIUK;

7) copMUPOBAaHHOCTH YMEHUN XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM M BO30YXXIIEHHOM COCTOSIHUM) M HWOHOB XHMHYECKHUX
saneMeHToB 1-4 mepuonoB Ilepuomnueckoit cucrembl [{. M. MenaeneeBa U ux
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BaJICHTHbIE BO3MOXXHOCTH, HCHOJB3ys moHsTus "s", "p", "d-amexkrtponnbie"

OpOWTaNM, SHEPTETHYECKHE YPOBHHU; OOBACHITH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU COSAMHEHUH 0 NEPHOJaM U
rpymnnam;

8) BiIaJleHWE CUCTEeMOW 3HAaHMW O METOJaxX HAy4YHOIO MO3HAHUS SIBICHHIM
IPUPOBI, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX U YMEHUSIMU MPUMEHSTH ITH
3HaHUS TPU HKCICPUMEHTATHLHOM HCCIEAOBAHUU BEIIECTB U I OOBSICHEHHS
XUMHUYECKUX SBJICHUN, UMEIOLIUX MECTO B MPUPOE, TPAKTUUECKON NIEATEIbHOCTH
YyeJI0BEKa U B MOBCEIHEBHOM KU3HHU;

9) chopMHpPOBAHHOCT, YMEHUN MPOBOJMUTH PACUETHl MO XUMHYECKUM
dbopmynamM U ypaBHEHHUSIM XMMHUYECKUX PEAKIUI C UCIOJIb30BaHUEM (HHU3UUECKUX
BEJIMUMH (Macchl, 00beMa Ta30B, KOJHUYECTBA BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXICHUIO XHUMUYECKOU
dbopMyIbl BElIeCTBa; pacdyeThl Macchl (00beMa, KOJTUYECTBA BEIECTBA) MPOAYKTA
peaKIuu, €CJIM OJHO U3 UCXOJIHBIX BEIIECTB JaHO B BUJE PACTBOPA C ONPEIeICHHON
MacCOBOM J10J1€¥ paCTBOPEHHOTO BEIIECTBA WX JAaHO B U30BITKE (MMEET MIPUMECH );
pacueTbl MacCOBOM WM OOBEMHOW JOJH, BBIXOAA MPOAYKTA PEAKIMU; PacUeThl
TersIoBoro 3dexra peakiuii, 00bEMHBIX OTHOIICHUI Ta30B;

10) chopmMupoBaHHOCTH YMEHHI MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHMUBATh C ITO3MIMI JKOJOTMYECKOW OE€30MacHOCTHU MOCIEACTBUS OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEIOBEKa, CBA3aHHOU C IEpepabOTKOM BEIIECTB;
MCIIOJIb30BaTh MOJYYCHHBIE 3HAHUS VISl IPUHATUS TPAMOTHBIX PEIICHUN MpooieM
B CUTYallUsIX, CBI3aHHBIX C XUMHUEH;

11) copmupoBaHHOCTH YMEHHI CAMOCTOSATEIHHO TIIAHUPOBATH U TPOBOIUTH
XUMHUYECKUU AKCTIEPUMEHT (TTOJyUYeHHEe U U3YyUYCHHE CBOWCTB HEOPTraHUYECKUX U
OpTraHWYECKUX BEIECTB, KAUYECTBEHHBIE PEAKIMU YIJIEBOJAOPOJOB Pa3IUUYHBIX
KJIaCCOB M KHUCJIOPOJACOJEpKAIIUX  OPraHUYEeCKUX  BEIIECTB, PEIICHUE
AKCTIEPUMEHTATIBHBIX 3a/1a4 MO0 PAClO3HaBaHUIO HEOPTaHUUECKUX U OPTraHUYeCKUX
BEIIIECTB) C COOJIOJICHHEM IpaBHJI Oe30macHOro oOpallieHHus C BEIIeCTBAMH M
JabopaTopHbIM  oOopydoBaHueM,  (GOPMYJIUpPOBATH  IIEJIUM  KCCIEIOBAHUS,
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MPEIOCTABIIATh B PA3IMYHON (pOpMe pe3ynbTaThl SKCIIEPUMEHTA, AaHATU3UPOBATH U
OIICHUBATh UX JIOCTOBEPHOCTH;

12) chopMupOBaHHOCTh YMEHUN OCYIIECTBIIATH IEJICHANIPABICHHBINA MMOUCK
XUMUYECKON MHGOPMAITNK B PA3TUYHBIX UCTOYHUKAX (HAydHAsI M YIeOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBod wuH@opMaiuu, cetb HWHTepHET U npyrue),
KPUTUYECKUA aHAIM3UPOBaTh XUMHUYECKYI0 HH(MOpMaIMIo, nepepadbaTbiBaTh €€ U
WCITOJI30BaTh B COOTBETCTBUH C TIOCTABIICHHON y4eOHOM 3a1aueii;

13) chopmMupoOBaHHOCT, YMEHUH OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha
JKUBBIE OPTraHU3Mbl OMNPEACICHHBIX BEIIECTB, IOHUMAas CMBICI ITOKa3aTess
npeAeabHON JIOMyCTUMOM KOHIIEHTpPALlMM, W TOSICHATh HAa TMpPUMEpax CIOCOOBI
YMEHBILICHUS W TMPEAOTBPAICHUSI HX BPEIHOIO BO3IACHCTBUS HA OpPraHU3M
YeJI0BeKa.

[IpeameTHbie  pe3ylnbTaThl  OCBOEHUS OCHOBHOM  0Opa3oBaTeIbHOU
porpaMMbl  JIOJDKHBI  OOECIIEYMBATh BO3MOMKHOCTH JIaJbHEHIIIETO YCIEIIHOTO

npo¢eCCUOHATILHOTO 00y4YeHUs U TPOGECCUOHATIBHON JIEATeIbHOCTH.



Koa
HauMeHOBaHHe
GopMupyembIx
KOMIIeTeHIU i

I[Inanupyembie pe3ybTaThl 0CBOCHHUS THCIUIIIUHBI

O6mmel

JMCHUIIHHAPHbIE?

OK 01. BeiOupars
CIOCOOBI PeIICHUs
3amaq
npodeccHoHaIbHOM
IEATeLHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTb K TpPYAY, OCO3HAHHE IIEHHOCTH MAacCTepCTBa,
Tpyzaosooue;

- TOTOBHOCTh K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTHUCCKON M
COIMAJIbHOM HAIMPaBIEHHOCTH, CIOCOOHOCTh MHHUIIMHPOBATH,

IUIAHUPOBaTb U CAMOCTOSITEJIbHO  BBIIOJHATH  TaKyro
NeSITeNbHOCTD;
- WHTEpeC K pa3auuHbiM cdepaMm TpodheCcCHOHATHLHOM
JESITENIbHOCTH,
OBianenue YHHBEPCAJIbLHBIMH Y4eOHBIMU

NMO3HABATEJIbHbIMH 1elCTBUAMMU:
a) 0a30Bble JJOrHYecKHe JeHCTBHS.
- CaMOCTOATENIbHO (OPMYJIMPOBATh M  AKTyaJU3UPOBAThH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE,;

- YCTaHABJIMBAThH CYILIECTBEHHBIN NPU3HAK WX OCHOBAaHUS JUIs
CPaBHEHHSI, KJIJaCCU(PUKALUU U 0000I1IeHN S,

- OIpeneNsaTh LN JAEATEIbHOCTH, 3aJaBaThb HapaMeTpbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIBIATH  3aKOHOMEPHOCTH MU

paccMaTpUBAEMBbIX SIBICHUSIX;

MPOTUBOpPEYHS] B

- BJIQJECTh CUCTEMOW XUMHUYECKUX 3HAHUK, KOTOpPAsl BKJIIOYAET:
OCHOBOIIOJIATAIONINE TIOHATUS (XUMHYECKHM JJIEMEHT, aToM,
3JIEKTPOHHAsI 000JI0UKa aToma, S-, P-, d-3JIEKTPOHHBIEC OpPOUTAIIH
aTOMOB, MOH, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD,
CTEIEHb OKUCJIEHUS, XUMUYECKas CBsI3b, MOJIb, MOJISIpHAs Macca,
MOJISIDHBIA ~ 00BEM, byHKIHOHATbHAS
rpynmna, pajaukan, U30Mepus, U30MEpPbl, TOMOJIOTMYECKUN P,
YIJIEBOIOPOBI,
COCIMHEHUS, OWOJIOTHYECKH AaKTHUBHBIC BelIeCTBA (YIJIEBOIBI,
MOJIUMEP, CTPYKTYPHOE 3BEHO,

er'ICpOI[HBIfI CKCIJICT,

TOMOJIOT'H, KHCJIOPOA- HW  a30TCOoACpKalIue

JKUPBI, OCNKu), MOHOMED,
BBICOKOMOJICKYJIAPHBIC COCANHCHUA, KPUCTAJTINIMYCCKAsA pCUICTKa,
peaxiuit (OKHCITUTENBHO-

peaxiuu

THIIBI XHUMHUYCCKUX
BOCCTAHOBUTCIIbHBIC,
HOHHOTO O6MeHa), pacTBOp, OJICKTPOJIUTBI, HEIJICKTPOJIHNTHI,

SJICKTPOJIUTHUYCCKAA Jucconuanus,

9K30- U DHAOTEPMUYECKHE,
OKHUCJIUTENb,
BOCCTAHOBUTCIIb, CKOPOCTbH XUMHYECKOH p€akuru, XUMHUYICCKOC
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUsT XUMUUYECKOTO CTPOSHUS
AM. byrtneposa,
AIEKTPOJIUTUYECKON JUCCONUaInu, nepuoanyeckuii 3akon .M.
MenneneeBa, 3aKOH COXpPAaHEHHs Macchl), 3aKOHOMEPHOCTH,

OpTraHU4YCCKUX B€IICCTB TCOpHA

CUMBOJIMYECKUH S3BIK XUMHH, (HAKTOJIOTHUECKHUE CBEACHUS O
CBOICTBaxX, COCTaBe, MOTYYCHUH M OE30MMaCHOM HUCIOIb30BAHUU

! YxaseBaoTCH JIMUHOCTHEE M METalpeIMeTHEE pes3yybTaTe M3 ®I'OC COO (B mociemHel pemaxumm orT 12.08.2022) B OTIJIATOJLHON dopMme,
bopMupyeMble oOmeobpa30BaTEJIbHOM IUCLUIIJIMHON
2 IMCUMIIIMHAaPHEE (IPeIMETHHE) Pes3yJIbTATH yKA3EBAlTCA B COOTBETCTBMM C METOIMKON MPENnonaBaHMA OUCLMIIIMHEL
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- BHOCUTh KOPPEKTHBBHI B
PE3yNIbTaTOB

HOCJ'ICI[CTBI/Iﬁ JCATCIIBHOCTH,

JEATEIIBHOCTh,  OLICHUBATh
COOTBETCTBUE LeNsM, OLIEHHUBAaTh PHUCKH
- pa3BUBaTh KPEATUBHOE MBIILJICHUE TP PELICHUH )KU3HEHHBIX
npoOemM

0) 0a30BbIe HCCeA0BaTEeIbCKUE TeHCTBHS:

- BJIQ/IETh HaBBIKAMHU Y4EOHO-HMCCIIEI0BATENBCKON U IPOSKTHOM
NeSITeIbHOCTH, HaBbIKAMU pa3peleHust mpooiiem;

- BBISBIIATH IIPUYMHHO-CJIEICTBEHHBIC CBSA3U "
aKTyaJlM3UpoBaTh 3a/ady, BBIABUIATh T'MIIOTE3Y €€ PELICHMS,
HaXOOUTb  apryMEHTbl  JJIs  JI0Ka3aTelIbCTBA  CBOUX
YTBEPXKACHUM, 3a1aBaTh apaMETPbl U KPUTEPUH PEILICHUS;

- AQHAJIM3MPOBATh IIOJIyYEHHBIE B XOJ€ pEUICHUs 3aJauu
pe3ysbTaThl, KPUTHYECKHU OLIEHWBATh MX JIOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeThb
PAaKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

HepeHOCI/ITB 3HAHUS B HOSHaBaTeJ’IBHy}O nu
- YMEThb HWHTETPUPOBATh 3HAHUS W3 PA3HBIX MPEIMETHBIX
oOJacrei;

- BBIIBUTATh HOBBIC HWJCH, TpeiaraTh OpPUTHHAIBHBIC
mIoaAxXoabl 1 peIHeHI/ISI;

- CIIOCOOHOCTE MX MCITOJIL30BAHUS B ITIO3HABATEILHON 1

COIMAIIBHOW MPAKTUKE

BO)XHEUIINX HEOPTaHUYECKUX U OPIraHUYECKHUX BELIECTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

- YMETb BBIABIATH XapaKTEPHbIE IPU3HAKM U B3aUMOCBA3b
WU3YYEHHBIX IOHATHH, INPUMEHATH COOTBETCTBYIOIIME IOHATHUS
IIPU  OIMCAaHUM CTPOCHHUS U CBOMCTB HEOPraHMYECKUX U
BELICCTB BBISBIIATD

OpraHUYECKUX U HX [PEBPALLECHUN;

B3aMMOCBA3b XUMHUYCCKUX 3HAHU C IIOHATHUAMU u
MNpEACTaBICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX IMIPEAMETOB;

- YMCTh UCIIOJIB30BAaTh HAUMCHOBAHUA XUMHUUYCCKHUX COCIMHEHUHN
MCKAYHAPOAHOI'O CO03a TeOpeTquCKOﬁ u HpHKHaﬂHOﬁ XUMHHU U
TPUBHUAJIBHBIC Ba)KHEHIIINX BCIIICCTB (STI/IJ'ICH,

aleTusIeH, IIULIepHH, GeHo, GopMalbIAeru, YKCyCHas KUCIOTa,

Ha3BaHHA

IVIMLIWH, YrapHbld Ta3, YIIEKHUCIbIA ra3, aMMHaK, rameHas

HU3BCCTh, HCETamcHass H3BCCTDb,

(hopMyIibI
BEIICCTB, YpPAaBHEHHS XHMHYECKHX pEaKIHi, OOBACHATh HX

NUThEBAsl CcoJa U JApPYTux),

COCTaBJIATh HEOPTaHWYECKUX U  OPraHUYECKUX
CMBICJI; TMOJTBEPXKAAThb XapaKTEpHbIE XMMHYECKHE CBOMCTBA
BEILECTB COOTBETCTBYIOIIMMH SKCIEPUMEHTAMH W 3alUCAMU
YPaBHEHUN XUMUYECKUX PEAKLUN;

- YMeThb  YCTaHaB/IMBaThb NPUHAMIECKHOCTb  U3YUEHHBIX
HEOPTraHWYECKHX M OPraHUYeCKHX BEIIECTB K OINpPEICICHHBIM
KJIaccaM U TPYIIaM COeIUHEHUN, XapaKTepru30BaTh UX COCTaB U
BOKHEHIIME CBOMCTBA; OMNPENECIATh BUIbl XUMHUYECKHX CBS3EH
(koBasieHTHasi, WOHHAs, METAIMYECKAas, BOJOPOJHAS), THUIIBI
KPUCTAINTMYECKUX  PEIIETOK  BEMIeCTB;  KIACCHU(PUIIMPOBATH
XUMUYECKUE PEaKLUH;

- chopMUpOBATh MPEICTABICHUS: O MaTEPHAILHOM EIUHCTBE
MHpa, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBIICHUM TPHUPOIBI; O

MECTC M 3HAYCHHUU XUMHHU B CUCTCMC CCTCCTBCHHBLIX HAYK U €€
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poau B 00eCHeYeHUH YCTOHYMBOIO Pa3BUTHSI YEJIOBEUECTBA: B
peLIeHUH NTPO0JIEM HKOJOIMUECKON, SHEPTeTUUECKON U MUILEBOI
0€30macHOCTH, B Pa3BUTUM MEAMLUHBI, CO3JaHUU HOBBIX
MaTepHajoB, HOBBIX HMCTOYHHUKOB JHEPrHH, B 0OeCHeueHHH
palMOHAIBHOTO  MPHUPOJIOIONB30BaHMUs, B  (OPMHPOBAHUHU
MHUPOBO33pEHUSI W OOIIEH KyJIbTyphl 4YeEJIOBEKa, a TaKKe
HKOJIOTUYECKU 0OOCHOBAaHHOI'O OTHOILEHUS K CBOEMY 370POBBIO U
HIPUPOJHOH cperie;

- BJIAJIETh CHCTEMOH XMMHYECKMX 3HAHWH, KOTOpas BKIOYAET:
OCHOBOIIOJIATAIOLINE TOHATUS (AONOJHUTEIBHO K CHCTEME
NOHATUI  0a30BOro ypoBHA) - H30TOIBI, OCHOBHOE H
BO30Y)XJICHHOE COCTOSIHHME aToMa, THOpUAM3alus aTOMHBIX
opbOutanel, xumudeckass cBsizp ('O " m "", KpaTHBIE CBSI3N),
MOJISIpHAsi KOHLEHTpAIWs, CTPYKTypHas (opMmyia, H30MepHs
(cTpykTypHasi, reoMerpuueckas (LIUC-TPAHC-U30MEpUsi), THUIIbI
XUMHYECKHX pPEaKIHil (roMO- M TreTeporeHHble, oOpaTHUMble U
HEOOpaTUMBbIE), PAacTBOPBI (MCTHHHBIE, AUCIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATBL,  CTENEHb  JUCCOLMALMH,  DJIEKTPOJIU3,
KPEKUHT, PU(OPMUHT); TEOPHUM M 3aKOHBI, 3aKOHOMEpPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE ITOHUMaHMS
INPUYMHHOCTY M CHUCTEMHOCTHM  XMUMHYECKHX  SIBICHUH,
COBpPEMEHHbIE TMPEJICTABJIECHUS O CTPOEHUU BeUlecTBa Ha
aTOMHOM, MOJICKYJISIPHOM U HAJMOJIEKYJIIPHOM  YpPOBHSIX;
IOpPEJCTaBICHUs O  MEXaHHW3MaxX XHUMHUYECKUX  peakuui,
TEPMOJMHAMHYECKUX M KHHETUYECKMX 3aKOHOMEPHOCTIX HX
IIPOTEKAaHHUs, O XUMHUYECKOM PaBHOBECHUM, TUCIIEPCHBIX CUCTEMAX,
(akTOJIOrHUECKUE CBEJICHUS O CBOMCTBAX, COCTABE, MOJIYYCHUH U
0€30macHOM HCIMOJIb30BaHUHM BA)KHEHIINX HEOPraHWMYeCKHX W
OpPraHUYECKUX BELIECTB B OBITY U MPAKTUYECKOW NEATEIbHOCTH
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YeJoBeKa; OOMUX  HAayYHBIX  TMPUHIMIIAX  XUMHUYECKOTO
NPOM3BOJICTBA (HA TMPUMEpPE IMPOU3BOJACTBA CEPHOW KHCIIOTHI,
aMMHaKa, METaHoJIa, epepadoTKu HedTH);

- YMeTh NPOBOJIUTH PpacueThl MO XUMHUYECKHM (opMmynaMm u
YpAaBHEHHSIM  XHMHYECKUX PpEaKUUil C  HUCIOJIb30BAHUEM
¢u3nueckux BeNMWYMH (Macchl, O0beMa Ta30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPHU3YIOUINX BEIIECTBA C KOJHMYECTBEHHOM
CTOPOHBI: PacyUeThl IO HAXOXKJICHUIO XHUMHYCCKOH (OpMyIIbI
BEIIECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEaKIUK, €CJIM OJHO W3 MCXOJHBIX BEIIECTB JIaHO B
BHUJIC PACTBOpPA C ONPEICIICHHOM MaCCOBOM JI0JIeH paCTBOPEHHOTO
BCIIECTBA WJIM JIAaHO B M30BITKE (MMEET NPUMECH); PACUCTHI
MaccoBOW WM OOBEMHOHM [IONM BBIXOAA MPOAYKTA PEAKIIHH;
pacueTsl TEIIoBOrO 3 deKkra peakinuii, 00bEMHBIX OTHOIICHUH
ra3oB;

- YMEThb BBISBISTH XapaKTEpHbIC IPHU3HAKH W B3aUMOCBS3b
U3YYEHHBIX MOHATHH, MPUMEHSATh COOTBETCTBYIOLIUE MOHATHS
OpU ONHMCAaHUU CTPOEHUS U CBOWCTB HEOPTaHUYECKUX MU
OpraHMYeCKHUX BEIIECTB U WX [PEeBpaIlCHUI; BBIABIATH
B3aMMOCBSI3b ~ XMMHYECKHX  3HAaHMH €  TOHATUAMH |
NPEJCTAaBICHUSAMHU APYTUX MPEIMETOB sl Oojiee OCO3HAHHOTO
MOHUMaHHS U OOBSICHEHUS CYIIIHOCTH MaTEepPHaIbHOTO eINHCTBA
MHUpa; HCIOJb30BATh CHUCTEMHBIC XHUMHUYECKHE 3HAHUSA LIS
OOBSICHEHUSI W  TPOTHO3UPOBAHUS  SIBICHHWN, HWMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPO.Y;

- YMETh HUCIOJb30BaTh HAUMEHOBAHUS XUMHUYECKUX COCIUHEHHUN
MEXIYHAPOAHOI'O COX03a TEOPETUYECKON U IPUKIIATHON XUMHUU U
TpUBMAJbHbIE HA3BaHMS BELIECTB, OTHOCSIIUXCA K M3YyYEHHBIM
KjlaccaM OpTaHWYeCKHX ¢ HEOPraHWYECKHX COEIWHEHHIA;
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UCIIOJIb30BaTh XUMHMYECKYI0 CHMBOJMKY JUISI COCTaBJICHUS
dopMyn1  HEOpPraHMYECKHMX  BEIECTB, MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTBIX, COKpAIIEHHBIX M CKEJETHBIX)
dopMynT OpraHMYECKMX BEIIECTB; COCTAaBJIATH ypaBHEHHSA
XUMUYECKAX  pEaKkIud U  pacKpelBaTb MX  CYIIHOCTH:
OKHUCJIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ oCcpeaACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHCa 3TUX PEaKIHif; peaKIui
MOHHOTO OoOMeHa TyTeM COCTaBJI€HHS UX T[OJHBIX H
COKpPAIEHHBIX HOHHBIX YPaBHEHUH; peakUud TI'MIpOJu3a,

peaxuui KOMIUIEKCO0Opa3oBaHus (Ha npuMepe
THJIPOKCOKOMITJICKCOB IIMHKA M aQNIOMHUHHS); TOATBEPKIATh
XapakTepHbIe XUMHUYECKHE CBOICTBa BEIICCTB

COOTBETCTBYIOIIMMH SKCIEPUMEHTAMHU M 3aMKCSIMHU YpaBHEHUU
XUMHUYECKUX PEAKIIUIL;

- YyMEeTh KJacCU(PUUMPOBATh HEOPraHUYECKHE W OpraHudecKue
BEUIECTBA M XHMHUYECKUE PEAKIMH, CAMOCTOSITEIbHO BBIOMpATh
OCHOBaHUS M KpPUTEpUU [UIsI KIACCUPUKALUU H3ydaeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB M BaKHEUIITHE
CBOMCTBA BEILIECTB, MPUHAJICKAIIUX K ONPEAEICHHBIM KilaccaM
W TpyIaM COeQUHEHWH (IpOoCThle BEIIeCTBa, OKCHUJBI,
THJIPOKCHUJIBI, COJIM; YIJIEBOAOPOIbI, MPOCTbie 3(UPHI, CIUPTHI,
(deHobI, albJeru/bl, KETOHbI, KAPOOHOBBIE KUCIOTHI, CIIOKHbBIE
3(hUpBI, KHUPBI, YIIEBOJbI, AMHHBI, AMHUHOKHUCIOTHI, OCIKH);
NPUMEHSTh 3HAHHWA O COCTaB€ M CBOWCTBAax BEILIECTB JUIS
DKCIIEPUMEHTAJIbHOW  INPOBEPKH  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH  IIPOTEKaHUS XUMHUYECKUX pEaKuuid U
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYLIECTBIICHHUS;

- YMETh MOATBEP)KJAaTh Ha KOHKPETHBIX MpPUMEpPax XapakTep
3aBHCHUMOCTH  PEAaKIMOHHON  CHOCOOHOCTHM  OpraHHMYeCcKHUX
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COCTMHCHUH OT KPaTHOCTH M THMa KoBajeHTHOH cBs3u ("T " u
"'"), B3aMMHOT'O BJIMSIHHSI aTOMOB U T'PYIIIT aTOMOB B MOJIEKYJIax; a
TaKk)Ke OT OCOOEHHOCTEW peanu3aliil pa3IMYHBIX MEXaHU3MOB
IIPOTEKAHUs PEaKLIM;

- YMETb XapaKTepU30BaTb 3JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM M BO30YXXJICHHOM COCTOSIHMH) M MOHOB XMMHYECKHX
anemeHToB | - 4 mnepuomoB Ilepuommyeckoit cucremsr JI.U.
MenzeneeBa 1 X BaJICHTHbIE BO3MOKHOCTH, UCTIONB3YsI TOHATHUS
"s", "p", "d-snmekTpoHHBIC" OpOUTAIH, SHEPTETHUECKHE YPOBHHU;
OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB XHMHUYECKHUX
AIIEMEHTOB U 00pa3yeMblX UMHU COCOUHEHHH MO Mepuogam u

rpymnmiam;

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC
CpezAcTBa MOUCKa,
aHaIu3a u
MHTEpHpeTanuu
uHpoOpMaLUU U
nH(pOpMaLIOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 327144
npo¢eCCuOHAITBHON
JeSTEeTbHOCTH

B o0s1acTH HEHHOCTH HAYYHOT'O O3HAHUS:

- c(opMHPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M OOILECTBEHHOM
HPaKTUKH, OCHOBaHHOTO Jyanore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
HOJUKYJIBTYPHOM MUDE;

Ha

- COBEpUICHCTBOBAHUE SI3BIKOBOM M UYUTATEIbCKON KYJIbTYpPBI
KakK Cpe,JICTBa B3aI/IMOI[eI>'ICTBI/I$[ MG)KI[y JJFIOAbMU U TIO3HAHUA
MUpa;

- OCO3HAHUWE IIEHHOCTH HAYYHOW JESATEIHHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MIPOCKTHYIO i HCCIIEI0OBATEIIbCKYIO
JeATEeIbHOCTh UHANBUIYAIBHO U B TPYIIIE;

OBJagenue
NM03HABATEJbLHBIMH JAeliCTBUSIMH:

B) padora ¢ uHpopmanueii:

YHUBEPCAJIbHBIMH y4eOHbIMHU

- YMETh TUTAHUPOBATH U BBIMOJIHATH XUMHYECKUN SKCIEPUMEHT
(mpeBpaieHus BEILIECTB
MOJIy4YeHUE ATUJIEHA M U3YYEHUE €ro CBOMCTB, KaY€CTBEHHbIC
peakuuu Ha KpaxMmaji, YKCYCHYIO
JeHaTypanus 0eJIKOB IIPH HATPEBAHHH, IIBETHHIE PEaKIINN OETTKOB;

MMPOBOAUTDH PCAKIIMHU HOHHOT'O O6M€Ha, OIPECACIIATh CPECAY BOAHBIX

OpraHu4€CKuX nopru HarpeBaHHuu,

aJIbACTHUABI, KHCJIOTY,

pacTBOpOB, KaueCTBEHHbIE peakluu Ha cyiabdar-, KapOoHAT- U

XJIOpUA-aHUOHEI, Ha KaTHuoH AMMOHUA, peuiaTtb

OKCIIEpUMEHTANIbHBIE  3a7aun 1o TemMaM "Metamwiel"  u

"Hemeramis") B MpaBUIaMHU
0€30MMacHOCTH MpHU OOpAaIlleHNUH C BEIECTBAaMHU U J1a00paTOPHBIM

COOTBETCTBHH C TEXHUKH

060pyIIOBaHI/ICM; NpEaACTaBJIATL  PE3YJIbTAaTbl XUMHYCCKOI'O

HKCIEpUMEHTa B (OpPME 3alUCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii u  (GOpPMYIMPOBATH BBHIBOABI HAa OCHOBE 3THUX

pe3yJIbTaToB;
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- BIIaZICTh HaBbIKAMHU TOJIy4Y€HHUs HH(OOPMALIUU U3 UCTOUHUKOB
Pa3HBIX TUIIOB, CAMOCTOSTEIBLHO OCYILECTBIATH IIOUCK, aHAJIU3,
CUCTEMAaTH3aINI0 U UHTEPIPETAlUIo HHGOPMALIUU PA3IUYHBIX
BUOB U (pOPM IIPEICTABICHHUS;

- co37aBaTh TEKCTHl B pa3IM4YHBIX dopMmarax C Y4EeTOM
Ha3HaueHUs MHGOpMAIMM W IIEJeBOW ayAUTOPUH, BHIOMpas
ONTUMAIIbHYIO ()OPMY MIPEACTABICHHUS U BU3YaTH3aINH;

- OLICHMBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpMAIUH, €€
COOTBETCTBUE IIPABOBBIM U MOPAIbHO-3TUYECKUM HOpPMaM;

- UCII0JIb30BAaTh cpencrTaa UH(OPMALIMOHHBIX U
KOMMYHUKALMOHHBIX TEXHOJIOIMI B PELICHUU KOTHUTHUBHBIX,
3a1a4 = ¢

KOMMYHUKATHBHBIX n OpraHnu3alluOHHBIX

CoOJTIOICHIEM TpeOoBaHUI TEXHUKHU
0€3011aCHOCTH, THTHCHBI, PECypCOCOEpeKEeHHUs, MPABOBBIX H

3THYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;

3PrOHOMUKH,

- BJIaJIETh HaBBIKAMH PACIIO3HABAHUSA U 3aIUTH HHGOPMAIIIH,
nH(OPMAaLIMOHHON 6€30MaCHOCTH JTUYHOCTH;

- yMeTh  AaHAIM3WPOBAaTh  XUMHYECKYI  HH(MOpMAIHIo,
MOJy4aeMyl0 W3 pa3HbIX KMCTOYHUKOB (CPEICTB MAacCCOBOM
uHpopMaluu, ceth IHTEpHET u Ipyrue);

- BIIaJICTh OCHOBHBIMU METOJIaMU HAYYHOTO MTO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUH (HAONIOACHHUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMEThb TPOBOJHUTH PACUETHl MO XUMHYECKHM (opmynaMm u
YpaBHEHHSIM
(hU3UIECKUX
KOJINYECTBEHHOMN

XUMHNYCCKHX peaKHI/Iﬁ C
XapaKTCPU3YIOIIUX BCIICCTBA C

obbema (HOpMaJbHBIE

HUCIIOJIBb30BaHUEM
BCJIMYHH,
CTOpPOHBI: MAcCCBhI,

YCJ'IOBI/ISI) KOJIM4YCCTBA HUCIIOJIB30BaThb

CUCTCMHBIC XWUMHWYCCKUC 3HAHUA [UIA TPUHATUA peH_IeHI/Iﬁ B

rasos, BEILIECTBA;
KOHKPETHBIX )KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMU
Y UX IPUMEHEHUEM;

- YMETh CAMOCTOATEINIBHO MIJIAHUPOBATH U TPOBOJAUTH XUMHUYECKUI
AKCIIEPUMEHT (TIOJTyYeHHE ¥ U3yUEHUE CBOMCTB HEOPTaHUYECKUX
u OpraHUYeCKHUX KAa4eCTBEHHBIE  PEAKLHUU
YIJIEBOJAOPOAOB PA3IUYHBIX KIJIACCOB U KHUCIOPOACOAEPKALINX

BCIIECTB,

OpPraHUYECKUX BELIECTB, pEIIEHUE HIKCIIEPUMEHTAIbHBIX 33124 10
pacro3HaBaHUIO HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB) C
COOJTI0ICHHEM MPABHIT 0€30MaCHOTO OOpaIeHUs C BEIIECTBAMU U
mabopaTopHBIM  O0OopyaoBaHueM,  (GopMynHpoBaTh  IEIH
MCCJIEIOBAHMUsI, IPEIOCTABIIATh B PA3IMYHON (OopMe pe3yibTaThbl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;
- YMETb OCYLIECTBIATH lleJICHANpPaBIECHHBIH MOUCK XUMHUYECKON
uHpOpMaLlMK B PA3JIMUHBIX HCTOYHUKAX (Hay4yHas M y4eOHO-
Hay4Has JHMTEparypa, CPEeACTBA MaccOBOM HMH(MOpMAIMH, CETh
WHTepHeT u Apyrue), KpUTHUECKH aHAJTM3UPOBATh XMMHUYECKYIO
uH(pOpMaLHIO,

nepepabaTbiBaTh €€ W HCIOJIb30BaTh B
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COOTBETCTBUH C TIOCTABJICHHOW y4eOHOM 3a1a4eii;

- BJAAETh CHUCTEMOHM 3HAHUW O METOJAaX HAyYHOTO TO3HAHUS
SIBJICHUH TPUPOJIBI, HUCIIONB3YEMBbIX B €CTECTBEHHBIX HayKax M
YMEHUSMH NPUMEHSTh ATH 3HAHHUS TPU SKCIEPUMEHTAIHHOM
HCCIENOBAHUNA BEIIECTB H UIT OOBICHEHHI XHUMHYECKUX
MIpUpPOJIE
JIESITEILHOCTH YEJIOBEKA U B IOBCEHEBHOM JKU3HH;

SBJICHUM, MMEKIINX MECTO B MPAKTUYECKOU

OK 04. O¢pdexTnuBHO
B3aMMOJICHCTBOBATh U
pabortath B
KOJUJICKTUBE U
KOMaH1e

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH H
CaMOOMPEICICHHIO;

-OBJIaJICHHE HaBBIKAMH yueOHO-UCCIIeI0BATENbCKOMH,
MIPOCKTHOM M COIMATILHOM eI TEIIbHOCTH;

OBJ1agenue

NeUCTBUAMM:

YHUBEPCAJIbHBIMA  KOMMYHHUKATHBHBIMU
0) coBMecTHAasI 1eATeJIbHOCTD.
- IOHMMATh W HCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U
WHAUBUAYAIbHON paboTHI;

enu COBMECTHOM
U KOOPAWMHUPOBATH JEHUCTBUSA IO €€

- IIPUHUMATh JESATENBHOCTH,
OpraHU30BBIBATH
JOCTHUKEHUIO: COCTABJIATH IUIAH IEHCTBUM, PACIIPENEIATH POIU
C Y4YeTOM MHEHHMH YYaCTHHUKOB OOCYXJIaThb pe3ylbTaThbl
COBMECTHOM paboThI;

- KOOpAWMHUPOBATHL H©W BBIIIOJHATH pa60Ty B YCJIOBHAX
peasbHOro, BUPTYaJIbHOIO u

B3aMMO/ICUCTBUS,

KOMOWHHUPOBAHHOTO

- OCYHICCTBJIATH IMO3UTHBHOC CTPATCTHYCCKOC ITOBCIACHUC B

Pa3JIMYHBIX  CUTyalUsX, [POABIATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJjagenue YHUBEPCAJIbHbIMHU peryJasiTHBHbBIMH
JelCTBUSAIMM:

- YMETh IUIAHUPOBATH U BBINOJIHATH XUMHUYECKUN 3KCIEPUMEHT
(mpeBparteHus BEILIECTB
MOJIy4YeHUE ATUJIEHA M U3YYEHUE €ro CBOMCTB, KaYECTBEHHbIC
peakuuu Ha Kpaxmaji, YKCYCHYIO
JIeHaTyparus OSIKOB ITPH HArPEBaHUH, IIBETHBIC PEAKITUH OCTTKOB;
MIPOBOJIUTH PEAKITUU HOHHOTO 0OMEHA, OTIPEIEIISITH CPELY BOTHBIX

pacTBOpOB, KaueCTBEHHbIE peakluu Ha cyiab(par-, kapOoHaT- U

OpraHHUYCCKUX IIpu  Harpe€BaHUMU,

aAJIbACTHUABI, KHCJIOTY,

XJIOpUA-aHUOHEI, Ha KaTHuoH AMMOHUA, peuiaTtb

3agadud 110
COOTBECTCTBHHU C

TemaM "Metamasl" U
MpaBUJaMU  TEXHUKHU

AKCIIEPUMEHTAIbHBIC
"Hemetanns") B
0e30MmacHOCTH TP OOpAIlleHUH C BEIECTBAMH U J1a00paTOPHBIM
o0opysoBaHUEM; TMPEACTaBIATh PE3ylbTaThl  XMUMHUYECKOTO
SKCIIEPUMEHTa B (pOpMe 3amuCH YpaBHEHHUU COOTBETCTBYOIIUX
peakiuii ¥ (QOpPMYIHpPOBATH BBIBOJBI HA OCHOBE JTHX
pe3yJbTaTOB,

-yMETh CaMOCTOSITEIIHO IJITAHUPOBATh M MIPOBOIUTH XMMHUYECKHIA
SKCIIEPUMEHT (ITOJIyYCHUE W U3ydeHUE CBONCTB HEOPTAaHHUECKUX
M OpraHMYeCKHX  BEIIeCTB,  KauyeCTBEHHBIC
YIIEBOJOPOAOB PA3IUYHBIX KJIACCOB MU KHUCIOPOICOIACPIKAIINX

OpTraHU4YCCKUX BCHICCTB, PCIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110

peaxiuu

pacrlo3HaBaHUIO HEOPTAaHUYECKUX M OPTaHUYECKUX BEIIECTB) C
COOJTIOICHHEM TPABHIT 0€30MaCHOTO OOpAIeHHs C BEIIECTBAMU U
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I') NPHHATHE ce0sl M IPYTHX JIKO/Ieid:

- IpPUHAMATh MOTHBBI M apryMEHTHl APYTUX JIOAeH mpu
aHaJIM3€e PEe3yJbTaTOB JIEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;
- pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C TTO3UIHH JPYTOro

YEeJI0BEKA;

nabopaTopHbIM  o0opyAoBaHuEeM,  (OpMyIHpOBaTh  IIeNU
HCCJIEIOBAHMS, IPEIOCTABIIATh B PA3IMYHON (OopME pe3ysIbTaThl

OKCIICPUMCHTA, AHAJIM3UPOBATH U OLICHUBATDb UX NOCTOBCPHOCTD,

OK 07.
CoielicTBOBAaTh
COXPaHEHHUIO
OKpY>KaroIen Cpesl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HAHUS 00
W3MCHCHUU KIIUMaTa,
TIPUHIIHAITBI
OEpEKITUBOTO
MIPOU3BOICTBA,

3G PEKTUBHO
JIECTBOBATH B
Ype3BBIYANHBIX
CUTYaITUSX

B obs1acTH 3K0/10rM4eCKOr0 BOCIIUTAHUS:

- ¢(hOpMUPOBAHHOCTH 3KOJOTMUYECKON KYNIbTYphl, TOHHUMaHHUE
BIMSHUS  COLMAJIBHO-DKOHOMHYECKMX  IIPOLIECCOB  Ha
COCTOSIHUE TNPUPOJHOW M COLMAIBHOW Cpelbl, OCO3HAHHE
1J100aIbHOTO XapaKkTepa HKOJIOTMUECKUX MpodieM;

- IUJAHUPOBAHUE U OCYLIECTBICHUE IECUCTBUM B OKPYKAIOIIEH
cpelne Ha OCHOBE 3HAaHMs LEIed YCTOMYHMBOIO pa3BUTHUA
YEJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JACUCTBUN, MNPUHOCALIIUX  Bpen
OKpYXKarolleu cpere;

- YMEHHUE NMPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTUYECKHE
MIOCJIEICTBHS IIPEANPUHUMAEMBIX ACHCTBUMN, MPENOTBpAIaTh
ux;

- pacIIMpEeHHE OMNbITa JEATEIBHOCTH  JIKOJIOTMYECKON
HaIlpaBJIEHHOCTH;

- OBJIaACHNEC HaBBIKAMH y‘Ie6HO-I/ICCJIGJIOBaTeJIBCKOfI, HpOGKTHOﬁ n

COL[I/IaJILHOﬁ ACATCIBHOCTH,

- cOopMUPOBATH MPEACTABICHUS: O XUMUYCCKOM COCTABIISIONICH
€CTECTBEHHOHAYyYHOW KapTUHBI MUpa, POJIM XUMUU B NO3HAHUU
SBJICHUN TPHUPOJBI, B (POPMUPOBAHUM MBIIIJICHUS U KYJIbTYPHI
JMYHOCTH, €€ (PYHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM /115t
peLIeHHs] TPAKTUYECKUX 3a7a4 M SKOJIOTHYECKH 00OCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM CpeLeE;

- yMeTh COOJIOAATh MpaBWIIa SKOJIOTMUYECKH LEIecO00pazHOro
MOBEJICHUS B OBITY W TPYJOBOH NEATETBHOCTH B IIEISNX
COXPAHEHHUsI CBOETO 3/10POBbS U OKPYXKAIOLIEH IPUPOTHOM CPEMBL;
YUUTBHIBaThb ONACHOCTh BO3ACUCTBUS HA JKUBBIE OPraHU3MBbI
OIPEIEIEHHBIX MIOHMMAasl  CMBICH  IOKa3aTells
IIpeIebHON JOIYCTUMON KOHIIEHTPALH;

- YMETb [IPOTHO3UPOBATh, AaHAIU3UPOBATH U OLICHUBATb C IO3ULUI

BEILIECTB,

JKOJIOTHYECKOM  OE€30IMaCHOCTH  TOCJHEACTBUS  OBITOBOM U

MPOU3BOACTBEHHOM JEATEIbHOCTH YEJIOBEKA, CBA3aHHOM C
nepepadOTKOM BEIIECTB; UCIIOIB30BATh MOJYUCHHBIC 3HAHUS IS
MPUHATHS TPAMOTHBIX pEIICHWH TMpobdjieM B CUTyalusX,
CBSI3aHHBIX C XUMUEH;

- YMCTb OCO3HAaBaThb OIACHOCTb BO3ACUCTBUS Ha JKUBEIC

OpTraHHU3MBbI OMpCACIICHHBIX BCIICCTB, ITIOHHUMasn CMBICJI
IIoKa3aTeia HpeHCHBHOﬁ ,[[OHyCTHMOﬁ KOHICHTpalnu, u
HOACHATD Ha ImpumMepax CIIOCOOBI YMCHBIICHUSA u

MPEIOTBPALICHUS] WX BPEIHOIO BO3ACHCTBUS Ha OpraHU3M
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YCJIOBCKA.

IIK 3.1. [IpoBOauTH
OpraHU3aIMOHHO-
TEXHHYECKHUE
MEPOTIPUSTHS JIJIs
obecreucHus
71a00paTOPHOTO
KOHTPOJISI KQuecTBa
1 0€30IMacHOCTH
CBIPBS,
nonydaOpukaToB u
FOTOBOM MPOAYKIIUU
B IIpoIiecce
MIPOM3BOJICTBA
MPOJYKTOB MTUTAHUS
U3 PACTUTEIHHOTO
CBIPBSL.

[1K 3.2. IIpoBoanTh
nabopaTopHble
UCCIICIOBaHMS
Ka4yecTBa U
0e30macHOCTH
CBIPBS,
noiy(habpuKaToB U
TOTOBOM MPOAYKIIUU
B TIpoliecce
IIPOU3BOJICTBA
MPOJYKTOB TUTAHUS
U3 PaCTUTEITHHOTO
CBIPBSL.
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K 4.2.
[InanupoBath
BBITIOJTHEHHE paboT
UCTIOJTHUTEIISIMU.

[1K 4.3.
Opranu3oBbIBaTh
paboTy TpYyA0BOTO
KOJIJICKTHBA.

K 4.4.
KonTponuposatb
XO0J1 ¥ OIICHUBATh
pe3ynbTaThl pabOTHI
TPYIOBOTO
KOJUJIEKTHBA.

[1IK 4.5. Bectu
Y4E€THO-OTUETHYIO
JIOKYMEHTALHIO.
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Conep:xkanue

Koa JHYHOCTHBIX
pe3yJabTaToB
peaau3zanuun
NMPorpamMmbl
BOCIIHTAHHS

OCOSHaIOH_[I/Iﬁ cebs I'pa’)KAaHWUHOM U 3alllUTHUKOM BEJIUKOM CTpaHBbI.

JIP 1

[IposBnstomnii aKTUBHYIO I'Pa)XAaHCKYIO MMO3ULINIO, IEMOHCTPHUPYIOIIUNA
MIPUBEPKEHHOCTh MPUHIUIIAM YE€CTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH,
SKOHOMHMYECKH AaKTUBHBIM M y4YacCTBYIOIIMA B CTYIEHYECKOM U
TEPPUTOPUAIBHOM CaMOYIPABICHUH, B TOM YHCJIE€ Ha YCIOBUSX
JI0OPOBOJIBUECTBA, MPOTYKTUBHO B3aUMOJICHCTBYIOIIHNI U y4aCTBYIOIIMIA
B JICSATEIILHOCTH OOIIECTBEHHBIX OPTaHU3aIINN.

JIP 2

CoOmroaroluii -~ HOpMBI  IIPABOIIOPAJIKA,  CIEAYIOIIMM  HJealaM
Ipa)IaHCKOro oO0IIecTBa, o0ecreueHus 0e30MacHOCTH, MpaB U CBOOO
rpaxxgad  Poccun. JlosulbHBIM K = yCTAaHOBKAM M IIPOSIBJICHUSAM
MpeICTaBUTENEeH CYOKyJIbTyp, OTIMYAOIIMA HMX OT Tpymm cC
JNECTPYKTUBHBIM U J€BHAHTHBIM MOBeJIEHHEM. JleMOHCTPUPYIOLIHIA
HENpUITHE U TPEeAYNpPEKIAIOMINNA COLMAIbHO OINACHOE IOBEACHUE
OKpY’KaloIIMX.

JIP 3

[IposBisifomuit ¥ JEMOHCTPUPYIOIIMHA yBaK€HUE K JIIOIIM Tpy[a,
OCO3HAIOLIMK ILIEHHOCTh COOCTBEHHOro Ttpynaa. Crpemsiuiics K
(GbOopMHpPOBAHHIO B CETEBOM cpenie JIMYHOCTHO M NMPO(heCcCHOHAIBHOTO
KOHCTPYKTUBHOTO «IIM()POBOTO CIIE/Ia.

JIP 4

JleMOHCTpUpYIOUIMH  TPUBEPKEHHOCTb K POJHOM  KYJBTYpE,
HMCTOPUYECKON MaMsATH Ha OCHOBE JIt0OBU K Pomauue, ponHoMy Hapony,
MaJjou ponuHe, MIPUHATHUIO TPaJUIIMOHHBIX LEHHOCTEN
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccun.

JPS

HpOSIBJ'IHI—OIHHfI YBAXKCHHUC K JIIOAAM CTApIICTO ITOKOJICHUA U TOTOBHOCTDH
K Yy4aCTHUIO B COHH&HBHOﬁ MOAACPIKKE U BOJIOHTCPCKUX NBUKCHUAX.

JIP 6

Oco3HaromMii  NPUOPUTETHYIO  IIEHHOCTh  JIMYHOCTH  4YEJIOBEKa;
YBKAIOIIUKA COOCTBEHHYI0O M UYXKYI0 YHHMKAJIbHOCTh B pa3iIMUYHBIX
CUTYalUsiX, BO BceX (popMax M BUAAX IEATEIbHOCTH.

JP 7

[IposiBiAOIIMA ¥ ACMOHCTPUPYIOIIMM YBaXKCHUE K IIPEACTABUTEIISAM
Pa3IMYHBIX ATHOKYJIbTYPHBIX, COIIMAIbHBIX, KOHPECCUOHAIBHBIX U MHBIX
rpynn. Conpu4acTHBI K COXPAaHEHHUIO, IPEYMHOKEHUIO M TPAHCIALUN
KYJIbTYPHBIX TPAJAULIMM U LEHHOCTEH MHOTOHAIIMOHAIBHOI'O POCCUHCKOTO
roCynapcTBa.

JIP 8

CoOnromaronii ¥ MpONAraHAMpyOUIM  MpaBwia  3J0pOBOTO U
Oe3zomacHOTO o00pa3a JKWU3HH, CIOPTa; MNPEAYNPEeXRAAONNN  JTH00
[IPEO/I0JICBAIOIINK 3aBUCUMOCTU OT JIKOTOJIsd, Tabaka, MCUXOAKTUBHBIX
BELIECTB, a3apTHbIX Hrp M T.A4. COXpaHSAOUUN MCUXOIOTHYECKYIO
YCTOMYMBOCTh B CUTYaTHMBHO CJIOXHBIX WM CTPEMHUTEIBHO MEHSIOLINXCSA
CUTYaLUsX.

JIP 9

3a0oTsAmmiics O 3alIMTe OKpYXKAroIled Cpeibl, COOCTBEHHOM W Uy»KO
0€3011aCHOCTH, B TOM YHCiie HU(POBOIi.

JIP 10

[TposBisiomUil  yBa)KeHHE K OSCTETUYECKMM IIEHHOCTSAM, O0J1aJaroluii
OCHOBaMH 3CTETUYECKOU KYJIbTYPBI.

JIP 11
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[[puHuMaronMii ceMeiHbIe 1IEHHOCTH, TOTOBBIM K CO3JaHUIO CEMbHU U
BOCIIUTAHUIO J€TEH; NEMOHCTPUPYIOIIUM HENPUATUE HACWIIUA B CEMBE,
yXoJa OT POJIUTEIHCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHHWH CO

CBOMMHU ACTBMH N UX (bHHaHCOBOFO COACPIKAHUS.

JIP 12

.2 CTpykTypa u coaep:xanue 001e00pa3oBaTeIbHON JUCHMILINHBI «XUMHA»

2.1. O0bemM TUCUMILVIMHBI U BUABI y4eOHOH padoThI

3aKOH U Ta0iauIa
.. MenneneeBa

Bun yuyeOHo# padoThI O0Bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 144
B T.Y.
OcHoBHOE co/lep:KaHue 97
B T. Y.:
TeopeTudyeckoe o0ydueHue 42
MPAKTUYECKUE 3aHATUL 42
B T.4. KOHTPOJIbHBIE paOOTHI )
nabopaTopHbIE 3aHATHUS 18
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE co/lep:KaHMe (Co/lep:KaHue 42
NPHUKJIATHOTO MOIYJIs1)
BT. U..
TeopeTudyeckoe o0yueHue 8
IIPAKTUYECKUE 3aHITHS 22
nabopaTOpHbIE 3aHATUSL 12
IIpome:xyTouHasi arTecTanus (IK3aMeH) 5

Temamuueckoe njianupoearue
HanmeHnoBanue Tepu | JIa0OPATOPHBI | NPAKTHYECKH | K/p O0be | ®opmupyemsl
pa3aesioB U TeM | e e M e

YacoB | KOMIECTeHIHH

OcHOBHOE coJiep:KaHue 64
Paznesn 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. 4 2 6 OK 01
Ctpoenne aTtoMoB
XUMHAYECKUX
3JIEMEHTOB u
IIpupoaa
XUMHUYECKOH CBSA3U
Tema 1.2. 2 2 OK 01
[Tepuonnueckuii OK 02
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Pa3znea 2. XumMuveckue peakumu

11

Tema 2.1. Tumnsr 2 4 6 OK 01
XUMHYECKHX

peakuuii

Tema 22, 2 2 4 OK 01
DNEeKTPOIUTUYECKA

S JAUCCOIUAIS U

WOHHBIN 0OMEeH

KonTtpoabnas padora 1 1

CtpoeHue BeniecTBa 1 XUMUYECKUE PEaKINU

Pazpean 3. 23

CTpoeHue M CBOMCTBA HEOPraHUYECKUX BEleCTB

Tema 3.1.| 2 4 6 OK 01
Knaccudukanus, OK 02
HOMEHKJIAaTypa U

CTpPOCHHUE

HEOPTaHUYECKUX

BEIIIECTB

Tema 3.2. ®uszuko-| 6 2 4 12 OK 01
XHMHYECKHE OK 02
CBOICTBa

HEOPTaHHYECKUX

BEIICCTB

Tema 33 2 2 4 OK 01
[IpousBoacTeo OK 02
HEOPTaHHYECKUX

BEIIECTB. 3HAUYCHUE

U TpUMEHEHHE B

ObITY U Ha

TIPOU3BOICTBE

KonTpouabHnas pa6ora 2 1

CBoliCcTBa HEOPTAHUYECKUX BEIIECTB

Paznen 4. CTpoenue U CBOMCTBA OPraHUYecKHX BellecTB 27

Tema 4.1. 2 2 4 OK 01
Knaccudukanus,

CTpPOCHHUE "

HOMEHKJIaTypa

OpPraHUYECKUX

BEIIIECTB

Tema 4.2. CpoiictBa| 10 2 2 14 OK 01
OpPraHUYECKUX OK 02
COEJIMHEHU I

Tema 4.3. 6 2 8 OK 01
WNnentudukanus OK 02
OpPraHUYECKUX

BELIECTB, ux

3HaYEHUE u

MIPUMCHCHHE B

OBITOBOM u

MPOU3BOJACTBEHHOMN
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JCATCIIBHOCTH
YCJIO0BCKAa

KourpoJabHas padora 3 1 1
CTpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB

Pa3znen 5. Kunerudyeckne M TepMOIHMHAMHYECKHE 3aKOHOMEPHOCTH 11
NPOTEKAHUSI XMMHYECKHX peaKknui

Tema 5.1 Cxopocts| 2 2 4 OK 01
XHMHYCSCKHX OK 02
peaKuuid.
Xumuaeckoe
paBHOBECHE

Tema 5.2 2 2 2 6 OK 01
TepMoanHaMHUYECK OK 02
1€ 3aKOHOMEPHOCTH
MIPOTEKAHUS
XHUMHYCSCKHX
peaKkuuid.
PaBHOBecue
XAMUYECKHUX
peaKIuid.

KonTtpoabnasi pabora 4 CxopocTb XUMMHUYECKHX DPEAKIMN U 1 1
XMMHUYECKOE paBHOBECHE

Pa3nen 6 IucnepcHble cHCTEMBI 9

Tema 6.1. 2 2 4 OK 01
TTousatue 0 OK 02
pacTBopax OK 07

Tema 6.2. 4 4 OK 01
Hccnenosanue OK 02
CBOMCTB PacTBOpPOB

KonTpouabHnas pa6ora S 1 1
JlicriepcHble CHCTEMBI.

IIpogeccnonanbHo-
OPHEHTHPOBAHHOE
coaepraHue
(compep:xanue
NMPHUKJIATHOT0 MOIYJIsA)

Pa3nes 7. KauecTBeHHbIe peakiiuy 00HAPYKEHUS] HEOPTAHMYECKHUX H 8
OpPraHu4YeCcKHX BelecTB

Tema 7.1. 2 2 4 OK 01
Oo6napyxeHue OK 02
HEOPTaHHYECKUX
KaTHOHOB u
AHUOHOB

Tema 7.2. 2 2 4 OK 01
OGHapy)eHue OK 02
OpPraHUYECKUX
BEIICCTB
OTJIENBbHBIX KJIACCOB
C UCIOJb30BaHUEM
Ka4yeCTBEHHBIX
peakuuii




IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEpPKaAHME (COTEPKAHUE

NMPHUKJIAJTHOT0 MOaYyJifA) 42 yaca

Pasnen 8. Xummsi B ObITY M HNPOU3BOJACTBEHHOH /1eSATEJbHOCTH 6
yeJ10BeKa
Tema 8.1. 6 6 OK 01
Xumust B ObITY H 8112 8421
MIPOU3BOICTBEHHOMN OK 07
e TeTbHOCTH K
‘ICJIOBCKA 4.2,4.3,4.4,4.5
Pa3nen 9 UccienoBanne 1 XuMu4ecKHii aHaIN3 00beKTOB Onocdeps! (151
YKPYINHEHHBIX Ipynn cneuuajabHocreii/ mnpodeccuii: 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00) 36 yacos
Pa3nen 9.1. 2 6 8 OK 01
OcHOBBI nK
nabopatopHoit 4.2,43,4.44.5
MPAKTUKHU B
npodeccnoHambHbBIX
nabopaTopHsIX
2 2 2 6 OK 01
Tema 9.2. OK 02
XUMHYECKU OK 07
aHaJu3 np06 BOJIbI MK
4.2,4.3,4.4,4.5
2 2 2 6 OK 01
g‘(;TA?IquKI/H‘/JI > OK 02
OK 07
KOHTpOJIb KadecTBa K
TPOALYKTOB THTAHHA 4.2,43,4.445
Tema 94.[ 2 2 2 6 OK 01
XuMHYECKU OK 02
aHau3 Npo0 MOYBBI OK 07
MnK
4.2,4.3,4.4,4.5
2 4 4 10 OK 01
Tema 9.5. OK 02
Hccnenosanue OK 04
00BEKTOB OK 07
ouochepsl nK
4.2,43,4.4,45
IIpomexyTounas 5 5
arrecrauus no
AUCHMILINHE
(3K3aMeH)
Beero 50 30 54 SKg)+5 144
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2.2. TeMaTH4YeCKHUIl IUVIAH U COJAEPKAHME TUCIUTLINHBI

HaunMeHoBaHMe pa3aesioB U TeM Copep:xaHue y4edOHOro MaTepuaJia (0CHOBHOE H NPO(deccuoHAIBHO- Bcero B Tom dopmupyemMble
OPHMEHTHPOBAaHHOE), J1A00PaTOPHbIE H MPAKTHYECKHe 3aHATHUS, IPUKJIATHOH MOAYIb qyucie KOMIIeTeHI[HH
=
2]
g =
: 8
g g
o 5
: E
o X
o
£ e
=
1 2 3 4 5
OcHOBHOe cofiepkaHue 139+549 86
Pasnen 1. OcHOBBI CTPOEHUSI BelllecTBa 8
Tema 1.1. OcHOBHOE coiep:kaHue 6 OK 01
Crpoenue aTOMOB XUMHUYCCKUX | TeopeTnuyeckoe 00ydeHmne 4
MEHTOB U IIpU XMMUYECKOil CBA3U
SNEMEHTO pupoza CCKOM CBASH [ oppeMenHas MOJENb CTPOGHHS —aTOMa. DICKTPOHHAS ~KOH(DUIYpamus —aToMa.
Knaccudukanusi XUMHYECKHX DIEMEHTOB (-, P-, d-3meMeHThI). BajeHTHBIC 3IEKTPOHBIL.
BaneHtHOCTh. DNEKTpOHHAs MPHUPOJAa XUMHUYECKOW CBA3H. OJIEKTPOOTPHUIATEIBHOCTS.
KoBaneHTtHas cBs3b, €€ pa3HOBHIHOCTH U MEXaHU3MBI 00pa30BaHus (OOMEHHBIH 1 JOHOPHO- 4
aknenTopHslid). MowHas  cBs3.  Meramnudeckass  CB3b.  BomoponHas  CBS3b.
Me:xMoneKkyspHble B3aUMOIECHCTBHSI.
W3oromel, OCHOBHOE M BO30YXICHHOE COCTOSIHAE aroMa, T'HOpUIM3alus aTOMHBIX
opOuraei.
IpakTHyeckue 3aHATHSA 2
PerieHne mpakTHYEeCKUX 3a/JaHUK Ha COCTABJICHUE 3JIEKTPOHHO-Tpaduueckux Gopmymn
3JIEMEHTOB 1—4 mepHoaoB.
Pewenue 3aganuii Ha UCNIOJIL30BaHUE XUMUYECKOM CUMBOJIMKY U HA3BaHUM COCIUHEHUH 110
HOMEHKJIAType MEXIyHapOAHOTO COI03a TEOPETHYECKOH M TPUKIATHON XUMHH U 2
TPUBHAIBHBIX HA3BAHWUHN JIJIsI COCTABICHUS XUMHUYECKIX (OPMYIT IBYXaTOMHBIX COSINHEHHI
(oxcuoB, CyIb(OUAOB, TUIAPUIOB U T.I1.) M IPYTUX HEOPTaHUYECKUX COSAMHEHUH OTIEIIBHBIX
KJIACCOB.
Tema 1.2. OcHoBHOe coep:kaHue 2 OK 01
IMepnognueckuii 3akon u tabnuma JI.1. TeopeTnyeckoe obyueHmne OK 02
MenneneeBa
IpakTuyeckue 3aHATHSA 2
Ilepuonuueckas cucrema xumuueckux anemeHToB .M. MenneneeBa. dusnueckuil cMbIci 5

Ilepnonnueckoro 3axkona JI.JMI. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB
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XMMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIO0KHBIX BEIIECTB B COOTBETCTBHUH C
MIOJIO)KEHUEM XMMHUYECKOTo ayieMeHTa B Ilepuoguueckoil cucteme. MUpOBO33peHUECKOE U
HayyHoe 3HaueHue Ilepumonmmueckoro 3akoHa J[.M. Mengeneesa. Ilpornosst [I.U.
MenzeneeBa. OTKpPBITHE HOBBIX XUMHYIECKUX 3JIEMEHTOB.

Pemenne mnpakTHKO-OPHEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHMH Ha XapaKTepPH3aLUIo
XUMHYECKHX  JJIEMEHTOB «Meraymnyeckue  /  HEMETAIMYECKHE  CBOWCTBA,
QJICKTPOOTPULATCIBHOCTE U CPOJACTBO K JJICKTPOHY XUMUYECKUX IJICMCHTOB B COOTBETCTBUC
C UX DJIEKTPOHHBIM CTPOCHHMEM U MOJI0KEHHEM B NEPUOJUYECKON CHUCTEME XUMHUYECKHX
anemeHToB [.1. Menneneena.

Paznen 2. XuMnueckne peakuumn

11

Tema 2.1. Tunsl XUMHUYECKUX pEaAKIUN

OcHoBHOE CoIepKaHue

TeOpeTH‘leCKOB oﬁyqelme

Knaccudukanus u THOBI XMMHUYECKHX PEAKIMHA C yJ4acTHeM HEOPraHHMYECKHUX BEIICCTB.
KoanuectBennnle oTHOHICHUS B XUMHHA. OCHOBHBIE KOJWYECTBEHHLIE 3aKOHBI B XHUMHUH H
pacyeTsl 0 YpaBHEHUAM XUMHUYECKUX peakiuii. MoJib Kak eIMHHIIA KOJIMYECTBa BEIIECTBA.
MorsipHast Macca. 3aKOHBI COXPAaHEHHMsI MacChl M 3HEpruH. 3akoH ABOraapo. MoJspHBIA
00BeM ra3oB. OTHOCHTENbHAS IJIOTHOCTH I'a30B.

Peakinu KoMIIIEeKCOOOpa3oBaHMUs C y4acTHEM HEOPraHWYEeCKHX BeIIeCTB (Ha NpuMepe
THIPOKCOKOMIIIEKCOB IMHKA U ATIOMUHMS).

IIpakTnyeckune 3aHATHS

CocraBncHHE YpaBHCHHH peakIUii COCOUHCHUS, PpA3JI0XKCHHUS, 3aMCEHICHHsA, OOMEHa.
YpaBHEHUS peakIuii TOpEHHs, HOHHOTO 00OMEHa, OKHACIICHHUS -BOCCTAHOBICHUS.

Pacyer konm4yecTBEHHBIX XapaKTEPUCTHK HCXOIHBIX BENIECTB M IIPOTYKTOB peakuu. Pacder
KOJIMYECTBECHHBIX XapaKTePUCTUK MPOAYKTa PEaKIMH COCIHMHEHUS, eCIIM OJHO U3 BEIICCTB
JTaHO B M30BITKE W/WIN COACPXKUT MpUMecH. PacueT MaccoBoi MM 00bEMHON JOJIM BBIXO/A
MPOJYKTa PEAaKIUH COSAMHEHHS OT TEOPETHUECKH BO3MOXKHOTO. PacdeT 00BEMHBIX
OTHOIIIEHUH Ta30B. Pacuer Macchl (00beM, KOJIMYECTBO BEUIECTBA) MPOAYKTa PEAKIIUH, €CITH
OJHO M3 BEIIECTB JIaHO B BHUJIE PACTBOpA C OMPEIETICHHON MAacCOBOM J0JIEH pacTBOPEHHOTO
BEIIIECTBA.

ypaBHGHI/IH OKHCJICHUA-BOCCTAHOBJICHHUS. CrerneHnb OKHUCJICHHA. OKUCIIHTENb u
BOCCTAaHOBHUTCIIb. OKHCIINTENbHO-BOCCTAHOBHUTEILHEIS peakuuun B mnpuponae,
MPpOU3BOACTBCHHBIX IpoLECCaX W IKUBHCACATCIBHOCTU OpPTraHU3MOB. OKHCIIMTEIbHO-
BOCCTAaHOBHUTEIbHBIA TOTCHIIHAI CpCanl. CocraBlicHHE | YpaBHUBAaHUE OKHCIIUTCIBHO-
BOCCTAHOBUTCIIBHBIX peaKHI/II\/’I METOAOM QJICKTPOHHOI'O OajaHca. Tunmanabie

OK 01
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HEOPTraHMYECKNE OKUCIUTENTN W BOCCTAHOBUTEIH. DJIEKTPOJIN3 PACTBOPOB M PAaCIIaBOB

coJielt.
Tema 2.2. Onextponurndeckas| OCHOBHOE coJep:KaHue 4 OK 01
JTUCCOITMALINS 1 HOHHBIH OOMEH Teopernueckoe oby4enue
Teopus SIEKTPOTUTHICCKON mucconmanui. Peaknmm woHHOTO oOMeHa. CocraBieHue
peaknuii MOHHOTO OOMEHa ITyTeM COCTABJICHHS WX MOJHBIX M COKPAIICHHBIX HOHHBIX
YpaBHCHH. 2
T'mopomms coneil. 3HaueHWE THAPOTM3a B OHONOTHYCCKHX OOMEHHBIX IIpOIleccax.
[IprmMeHeHre THAPOTN3A B IPOMBIIUICHHOCTH.
JlabopaTopHble 3aHATHS
JlabopatopHras padoTa «Peakiuu ruiposI3a.
HccnenoBanue cpeabl pacTBOPOB coyicl, OOpa30BaHHBIX CHIBHBIMH M CJIa0BIMU
NPOTOJIMTAMH, U UX PEAaKLMUil C pacTBOpamH LIEJIO4YM U KapOoHaTta HaTpus. CocTaBieHHe
peakiuii TuIpoJin3a CoJe.
Konrpoabnas padora 1 1
CTpoeHre BemecTBa U XUMHUUECKUE PEaKIIHH.
Pa3gen 3. CTpoenne H CBOIiCTBa HEOPraHUYECKHX BelleCTB 23
Tema 3.1. Kinaccudukanns, HomeHknatypa| OcHOBHOe coaep:Kkanue 6 OK 01
U CTPOCHHE HEOPraHUYECKHUX BELICCTB TeopeTHueckoe oGydenne 2 OK 02
[Ipenmer  HeopraHnuuyecko  XUMHHM.  B3auMOCBA3b  HEOPraHWYECKHX  BEIIECTB.
Knaccudukanus HeopraHmdecKux BemIecTB. [IpocTele M cloxHbIe BemecTBa. OCHOBHBIC
KJIACCHI CIIOXKHBIX BEHIECTB (OKCHIBI, THIPOKCHIBI, KHCIOTHL, coim). HoMmeHkmatypa u
Ha3BaHME HEOPTaHMYCCKIX BEIIECTB UCXOIS M3 UX XUMUIECKOH (OpMYIIBI FITH COCTABICHUE
XUMHYECKOH (OpMYyIBl HCXOAS W3 HA3BaHUSA BEIIECTBA II0 MEXIYHAPOIHOH WK
TPUBHATBHOW HOMEHKJIATYpE. )

MexMonekyaspHble B3auMOAEHCTBH. Kpucrammoruapatsl. ArperatHsle  COCTOSIHUS
BerectBa. Kpucramiuueckue u amopdHbie BemecTBa. THIBI KPUCTALIMYCCKHX PEHIETOK
(aToMHasi, MOJICKYJISIpHAS, WOHHAs, METATMYecKas). 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB
BEILIECTBA OT THIA KPUCTAIUINYECKON perieTku. [IpudanHbpl MHOT00Opa3ust BEIIECTB.
COBpeMeHHBIe MPEACTABIICHUA O CTPOCHUU TBEPABIX, KUAKUX H F213006p3.3HBIX BCUICCTB.
JKunkue kprcTaibl.

IpakTnyeckne 3aHATHSA

Pemenue 3a1a4 Ha pacueT MacCOBOM JOJH (MacChl) XUMHYECKOTO 3JIEMEHTA (COCIMHEHNS) B
MOJICKYJIe (CMECH).
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Pemienne npakTHYeCKMX 3aJaHUIl MO KIacCH(HKAMM, HOMEHKJIATYype M XHUMHYECKUM
(dopMynaM HEOpPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAaccoB (HAa3bIBaTh M COCTABIIATH
(OpMyIBI XUMHUYECKHX BELIECTB, ONPEACIIATE IPHHAIICHKHOCTD K KJIACCY).

Hcrounnkn xumudeckol nHpopManuu (HaydHas ¥ yueOHO-HaydHas JIUTEpaTypa, CpeacTna
MaccoBoil mHMopMaIH, ceth VHTEepHET U Apyrue). [lonck mHDOpMAIK O HA3BaHUAM,
UICHTU(PHUKATOPAM, CTPYKTYPHBIM (popMyiam.

Tema 3.2. dusuko-xuMmudeckue cBoiicTBa| OCHOBHOE CoIep:KaAHNE 12 OK 01
HEOPraHUYECKUX BEILECTB TeopeTHueckoe oGydenne 6 OK 02

Mertamner. Obne ¢puzndeckne ¥ XUMHYECKHE CBOMCTBA MeTawioB. CrocOoOBl MOTyYeHHS.

3HayeHHe METAlJIOB M HEMETAJIOB B NPUPOAE U KU3HENCSITEIHHOCTH YeJIOBEKa U 5

opranu3MoB. Koppo3uss MeTayuioB: BHABI KOPPO3HMH, CIOCOOBI 3alllUTBl METAIIOB OT

KOpPpPO3HHU.

Hemeramnbl. OOmipe ¢u3nyeckne M XUMHYECKHE CBOWCTBA HEMETAUIOB. THIHMYHBIC

cpoiictBa MetauioB [Y— YII rpymm. Krnaccupukamus W HOMEHKIATypa COSIWHCHHI 2

HeMeTaoB. KpyroBopoTsl OMOTE€HHBIX JIEMEHTOB B IIPUPOJIE.

XUMHUECKHEe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHMX BEHIECTB (OKCHIOB,

THJIPOKCHUIOB, KUCIJIOT, cojiell U Ap.). 3aKOHOMEPHOCTH B HM3MEHEHHU CBOMCTB NPOCTBIX 2

BEILIECTB, BOJOPOAHBIX COSANHEHNH, BBICIINX OKCHJIOB M THIPOKCH/IOB.

IpakTuyeckue 3aHATHSA

CocTaBieHHE YpaBHEHMH XUMHMYECKHX pPEaKIMid C YyJacTHEM TMPOCTBIX M CIIOKHBIX

HEOPraHMYECKHX BELIECTB: OKCHIOB METAJIOB, HEMETAJJIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYEeCKHX KUCIIOT, OCHOBaHHUI1 M aM()OTEPHBIX TUIPOKCHJIOB, HEOPTaHUUECKHUX COJIEH,

XapaKTepU3YIOIUX UX CBOWCTBA.

Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOICTBA U MOJydYCHUE

HEOPTraHMYECKUX BEIIECTB.

JlaGopaTopHble 3aHATHUS

Jlaboparopras pabota «CBOHCTBa METAIIIOB K HEMETAIIIIOBY.

HccnenoBanme pu3myecKnx M XUMHUYECKHX CBOMCTB METAJUIOB M HEMETAJUIOB. PemieHue

SKCHEPUMEHTAIBHBIX 3a7ad 110 CBOHCTBAM XWMHYECKHM CBOWCTBAM METalIOB U

HEMETAJJIOB, TI0 PACIO3HABAHHIO U MOIYYEHUIO COSTMHEHUH METANIOB U HEMETAJLIOB.
Tema 3.3. IIpousBoacTBo Heopranudeckux| OCHOBHOE coIepKaHNe 4 OK 01
BEIECTB. 3HAYEHHE U NPUMEHEHHUE B OBITY TeopeTHueckoe oGyueHne OK 02
U Ha IPOU3BOJICTBE

OO6urie mpeacTaBIeHNUS O IPOMBIIUICHHBIX CIT0C00aX MONyYeHUS XUMUYECKUX BEIIECTB (Ha 5

prMepe TPOU3BOACTBA AMMHAKa, CEPHOI KUCIIOTHI).
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YepHas 1 nBeTHas MeTaLTyprus. [IpakTHueckoe NPUMEHSHNE HISKTPOJIN3a IS Oy YESHUS
IIEJIOYHBIX, LICJIOYHO3EMEIbHBIX METAIOB W amoMuHHA. CTeKJIO M CHIMKaTHas
IPOMBIIUICHHOCTb.

[IpoGmema 0TX00B U TIOOOYHBIX TIPOIYKTOB.

HpaKanecKHe 3aHATHUA

Permmenne npakTHKO-OPHEHTHPOBAHHBIX 3a/IJaHNH O POJIM HEOPTAHUIECKOH XMMHUH B Pa3BUTHH
MEIULNMHBI, CO3AaHUHM HOBBIX MarephaioB (B CTPOMTENBCTBE M Jp. OTPacisax
MPOMBIIIJIEHHOCTH ), HOBBIX HCTOYHHUKOB YHEPTUU (aJbTEPHATUBHBIC HCTOUHUKHU SHEPTUH) B
peuIeHNH IpoOJIeM YKOIOTUYECKON, SHEPTeTHYECKON 1 IUIIEBOH 0€3011acHOCTH.

KonTpoabsnas pabora 2
CBoiicTBa HEOPraHNYECKHUX BEIECTB.

Paspnen 4. CTpoenue ¥ CBOMCTBA OPraHU4eCKUX BellecTB

27

Tema 4.1. Knaccudpukaims, CTpOCHHE U
HOMEHKJIATypa OPTaHUIECKUX BEIIECTB

OcHoBHoOe conep:kaHue

TeopeaneCKoe oﬁyqelme

IIpenmer opranuyeckoil xumuu. B3auMocCBs3b HEOPraHUUECKUX U OPraHUYECKUX BEIIECTB.
XUMHUECKOE CTPOCHHE KakK TMOpAIOK COCTUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX
BaleHTHOCTH. OCHOBHBIE IONOXKEHUS TEOPUH XHMHYECKOTO CTPOEHHS] OpPraHUYEeCKHX
coenuHeHuii A.M. DbytnepoBa. VYrieponHbBIi CKEJIET OPraHUYECKOW  MOJIEKYJIBL.
MornekynspHble M CTPYKTYpHBIC (pa3BEpHYTHIC, COKpAILCHHBIC) XMMHUYECKHE (OPMYIIBI.
3aBHCUMOCTb CBOICTB BEIIECTB OT XUMHUYECKOTO CTPOEHUS MOJIeKyI. M3oMepus u u3oMepsl
(cTpykTypHas, reomeTpuueckas (Iuc-Tpanc-n3oMepusi). KpaTHOCTh XMMUUECKOH CBS3M.
[Monsitue o ¢yHkumoHanbHOM rTpynne. [IpuHIMOBI KIacCUpUKALMKM OPraHUYeCKUX
COeMHEHU. MexlyHapoaHas HOMEHKIATypa W MPUHIUIIE HOMEHKIATYPbl OPTaHUYEeCKHUX
COEMHEHU.

HpaKaneCRne 3aHATUSA

HomeHnknatypa oOpraHM4ecKMX COEIWHEHHMH OTJCNBHBIX KJIAacCOB  (HACHIIICHHBIE,
HEHACHIICHHBIE ¥ apOMAaTHYECKUE YIIICBOAOPOBI, CIIUPTHI, (PEHOIIBI, AIbAETUIbI, KETOHBI,
KapOOHOBBIE KMCIOTHI U Ap.) CocTaBIeHUE MOJIHBIX M COKPAILIEHHBIX CTPYKTYPHBIX (hOpMYIT
OpPraHUYECKUX BELIECTB OTAEIbHBIX KJIACCOB, UCMOb3Ys UX HA3BAHUA IO CUCTEMaTHYECKON
HOMeHKJarype. Pacuersl mpocreiimieli (opMysibl OpraHMYECKOW MOJIEKYJbI, UCXOAS U3
3JIEMEHTHOTO cocTaBa (B %).

OK 01

Tema 4.2. CpoiicTBa OpraHUYeCKHX
COEIMHEHU M

OcHoBHoOE coiepkaHue

14

Teopernueckoe o0yuenune

10

OK 01
OK 02
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OU3NKO-XUMHUYECKUE CBOICTBA OpPraHUYECKUX COEOUHEHUM OTAEJBHBIX  KJIACCOB
(ocobenHoCTH Kinaccu(UKanuy ¥ HOMEHKJIATyphl BHYTPH Kjlacca; TOMOJIOTHYECKUH psAx 1
obmass ¢opmyna; u3oMepus; (pHU3MUECKHe CBOWCTBA;, XMMHYECKHE CBOWCTBA; CIIOCOOBI
MIOTY9ICHN):

— IpeaenbHbIe YIIIeBOJ0pobl. ['opeHne MeTaHa Kak OJUH U3 OCHOBHBIX MCTOUHHKOB TEIUIa
B TPOMBINIIEHHOCTH M ObITy. CBOWMCTBa MpPUPOIHBIX YIJIEBOAOPOJOB, HAXOXKACHHE B
IPUPOJE U IPUMEHEHHE aIKAHOB,

— HeIlpeeNbHbIE U apOMaTH4eCKue yriaeBoaoposl. [lomumepusanys sTUIeHa Kak OCHOBHOE
HalpaBlE€HHE  €ro  HUCIOoNb30BaHWs.  ['opeHme — ameTwieHa  KaKk  HCTOYHMK
BBICOKOTEMIIEPATYPHOTO TIAMEHH AJISI CBAPKU M PE3KU METAIUIOB;

— KHCJIOPOJICOAEPIKAINE COSIMHEHHS (CITUPTHI U MPOCTHIC 3PUPHI, (EHOIBI, adbJETHIBI 1
KETOHbI, KapOOHOBBIE KHCIOTBI M WX TNpou3BoAHble). [IpakTHyeckoe NpUMEHEHHUE
STUICHITIMKONA, IiuuepuHa, ¢(enona. IlpuMeneHue Qopmanpaeruna, aneraabIeruia,
YKCYCHOM KHCJIOTHI. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT. Molomiye CBOMCTBa
MBLIIa;

— a3zoTcoACpIKalIue COCAUHCHHUA (aMI/IHLI 1 aMHUHOKHUCJIOTHI, 6GJ'IKI/I).

Kitaccudukaums 1 0cOOEHHOCTH OpraHMYeCKUX peakiuii. PeakinonHblie neHTpbl. Paaukans.
[TepBOHauaNbHBIC TOHSITHUS O THUIAX U MEXaHU3MaX OPraHUYECKUX PEaKLUil.

IIpakTnyeckune 3aHATHS

Pemenne ICIIOYCK HpeBpaH.[eHI/Iﬁ Ha I'CHCTUYCCKYIO CBS3b MCKAY KilaCCaMH OPTaHUYCCKUX
COG,I[I/IHCHI/Iﬁ C COCTaBIICHMEM Ha3BaHHI1 OpPraHuv4CCKUuX COGI[I/IHGHI/II‘/'I 1o TpI/IBI/IaJILHOﬁ N
Me)l(,[[yHapO,I[HOﬁ CHCTEMATHICCKOM HOMCHKIJIATypC. Pemenne pacCHCeTHBIX 3aaad 110
YpaBHCHUSAM pCaKI_lI/Iﬁ C Y4aCTHUCM OPraHNYCCKUX BCUICCTB.

JlaGopaTopHble 3aHATHUS

JlabopatopHas padota «[lomydenue sTniIeHa ¥ U3y4eHNE €ro CBOWCTBY.

[MonyueHune 3THUIIEHA U3 ATAHOIA B JIAOOPATOPHH U M3YUSHHUE ero GU3MUECKUX U XUMUYECKUX
cBoiictB. CocCTaBleHHE pEaKLUUil MPHCOCTIUHEHUS M OKHUCICHHWS Ha IpHMepe ATHUJICHA.
Pemmenne pacueTHBIX 3a/1a4 C UCIIOJIB30BAHUEM IIFIOTHOCTH I'a30B 110 BOJOPOAY U BO3AYXY.

Tema 4.3. Opranundeckue BellecTBa B

KU3HCACATCIIbHOCTHU YCJIOBCKaA.
HpOI/I3BO,HCTBO n MNPUMCHCHUC
OpraHU4CeCKUux BCIICCTB B
MPOMBINIIICHHOCTH

OcHoOBHOE coJepKaHHe

TeopeTwleCKoe oﬁyqelme

buooprannyeckue coenuHeHus. IIpumeHeHne U OHONOTHYECKAs POJIb  YIIIEBOJIOB.
OKuCJIeHHe YIIeBOAOB — HCTOYHUK DHEPTUH JKUBBIX OpraHu3MoB. OOIACTH MPUMEHEHUS
aMuHOKHUCIOT. [IpeBpaiieHust OCIKOB MHUIH B OpraHu3Me. buojormdeckue (GpyHKIIUH
0enkoB. buonornueckne (yHKIHMH KHPOB. POjb OpPraHMYeCKOH XHMHH B PELICHUU
po0JIeM MUIIEBOH OE30MaCHOCTH.

OK 01
OK 02
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HyknenHoBble KHCIOTBI: cocTaB U crpoeHme. Crtpoenme HykieotHnoB. Cocras
aykienHoBEIX kucioT (JJHK, PHK). Porp HyKI€WHOBBIX KHCIOT B JKH3HEACSTEIHHOCTH
OpPTraHU3MOB.

[Tpon3BOACTBO OpraHUYECKHX BELIECTB: MPOM3BOJACTBO MeTaHOJa, NepepaboTka HedTH.
INonmaTHneH Kak KPyMHOTOHHAXHBIH MPOIYKT XMMHYIECKOTO MPOM3BOJCTBA. [IpumeHeHme
sTrineHa. IIpon3BoACTBO M MPUMEHEHHE KaydyKa U PE3HHBI.

CuHTeTHYeCKHE M HCKYCCTBEHHBIC BOJIOKHA, HMX CTpOeHHe, cBoicTBa. IIpakTmueckoe
HCIIOJIb30BaHKE BOJOKOH. CHHTETHUYECKNE TUICHKH: H30JIALHA JUTS TPOBOIOB, MEMOPAHBI IS
ONIPECHEHUsI BOJBI, 3alIUTHBIC IUIEHKH JUI1 aBTOMOOWIICH, IUIACTBIPH, XHPYpTHYECKHE
moBs3ku. HoBbie TeXHOIOT UM ;:[anLHeﬁmero COBCPUICHCTBOBAHUA MMOJIUMEPHBIX MAaTCPUAJIOB.
Ponp opraHudeckoil XMMHUM B PpEIIEHHH NpoOJIEeM 3HEpreTHdeckoil Oe30macHOCTH, B
pa3sBUTHM MEAWLHUHBI, CO3JaHMU HOBBIX MATEpHAIOB, HOBBIX HWCTOYHHUKOB OHEPIrUU
(ampTepHATHBHBIE HICTOUHUKH 3HEPTHH).

HpaKTuquKne 3aHATHA

Peluienne npakTHUKO-OPUEHTUPOBAHHBIX 3aJ@HUN MO COCTABICHUIO XMMHUYECKUX pPEAKLUH,
OTpaXKarolNX XMMHYECKYIO aKTUBHOCTh OPraHUYECKHX COCIMHEHUI B pa3iMUyHBIX Cpelrax
(TIpUPOIHBIX, OMOIOTUIECKHUX, TEXHOTCHHBIX ).

KonrpoabHnas padora 3

CTpyKTypa 1 CBOMCTBa OPraHMYECKNX BEIECTB.

Pa3nen 5. Kuneruueckue u TEPMOAUHAMUYICCKHEC 3AKOHOMEPHOCTH IPOTCKAHUA XUMNYCCKUX peammﬁ

11

Tema 5.1. Kunetnuyeckue 3aKOHOMEPHOCTH
MIPOTEKAHUS XUMHUECKUX PeaKnit

OcHoBHoOE coIepkaHue

Teopernueckoe o0yueHue

Xumuueckue peaknuu. Kimaccupukanus XUMHYECKHX Peakiuid: 1mo (a30BOMY COCTaBY
(roMOTeHHBIE W TETepOTeHHBIC), MO HCIOJIB30BAHUIO KaTaln3aTopa (KAaTAIUTHYECKHE U
HEKaTATUTHICCKIE).

CKOpOCTh peaKiuy, €€ 3aBHCHMOCTh OT Pa3IUYHBIX (aKTOPOB: MPUPOABI pearupyromnx
BEIIIECTB, KOHIIEHTPAI[MH PEarupyIONINX BEIIECTB, TeMmeparypsl (mpasuiio Baut-I'odda),
mionaau peaKHHOHHOﬁ MMOBEPXHOCTHU, HAJINYUA KaTaid3aropa. Pomnn KaTaJam3aTopoB B
MPHUPOAE ¥ MPOMBIIUICHHOM ITPONU3BOICTBE.

DHeprus axkTHBAIlMU. AKTHBHUPOBaHHBIM Komruiekc. Karanmuzatopel w katayims. Pomb
KaTaJln3aTOPOB B IIPUPOJIE U IPOMBIIIICHHOM IIPOU3BOJICTBE.

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
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V3y4eHne 3aBUCHMOCTH CKOPOCTH XUMHYECKOHW PEaKIMU OT KOHIEHTPALMU Pearnpyroniux
BEIECTB U TEMIIEPATYpPHI.

JlabopatopHas paboTa Ha BEIOOD:

1. JJTabopaToprast pabota «OmpeneneHne 3aBHCUMOCTH CKOPOCTH PEaKIUH OT KOHIICHTPAIIUH
pearupyromux — BemiecTB». LccnenoBaHWe — 3aBUCHMOCTH  CKOPOCTH — PEaKIMU  OT
KoHIeHTpauu. OnpenesieHue KOHCTAaHThI CKOPOCTH PEaKLUH IPAPHICCKIM METOOM.

2. JlabopatopHas pabota «OmpeneicHHE 3aBUCHMOCTH CKOPOCTH PEaKIUH OT
TemrepaTypsl». MccnenoBanne 3aBUCUMOCTH CKOPOCTH peaknuy OT TeMmneparypsl. Pacuer
OHEPIruu aKTUBALIMU PCAKIHU.

PemieHne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHMK Ha aHaiu3 (akTOpoOB, BIMSIOMIMX Ha
M3MEHEHHE CKOPOCTH XUMHYECKOH peaKIy.

Tema 5.2. TepMomuHaMu4eckue
3aKOHOMEPHOCTH TIPOTEKAHUS XUMHUYECKIX
peakuui. PaBHOBeCHE XAMHYICCKUX
peaxkuui

OcHoBHoOe conep:kaHue

Teoperuuyeckoe o0yyeHue

Kiaccudukanms XUMHYECKHX pEakLUid: MO TemwioBoMy 3(dekTy (3K30TepMHYECKHe,
SHAOTEPMHYECKHE), IO o0paTHMOCcTh (0OpaTtumble U HeoOpatuMble). TermmoBsle F(PHEKTH
XAMHYECKHX  peakuuid. TepMoxumuueckue ypaBHeHHsA. OOpaTHMOCTb — peaKIHMil.
XUMHYECKOEe pPaBHOBECHE M €ro CMEIICHHE MOA JCHCTBHEM pAa3IMYHBIX (aKTOpOB
(KOHLIEHTpaLUsI pEareHTOB WIIM IPOAYKTOB PEaKLMH, aBJICHHE, TEMIIepaTypa) JUIs CO3IaHuUs
ONTUMAJIBHBIX YCIOBHI MPOTEKAHHS XUMHUYECKUX TPOLIECCOB.

ITonsTue 06 sHTANBINU U SHTponHHU. JHeprus ' nd0ca. 3akoH 'ecca u cieACTBUS U3 HETO.
Poub cMeleHns: paBHOBECHS B TEXHOJIOTMYECKHUX MPOIEccax.

HpaRTuqecmle 3aAaHATHHA

IMpunmun Jle I[atense. Bnumsane pa3snudHbX (PAKTOpPOB HAa H3MEHEHHE PaBHOBECHS
XUMHUYECKUX PEaKIUil.

3aKoH AEHCTBYIOUINX Macc M KOHCTaHTa XUMHUYECKOTO paBHOBECHs. PacueTsl paBHOBECHBIX
KOHIEHTPAINH Pearnpyroiix BeIIecTB 1 MPOAYKTOB peakunii. PacueTs! TeruioBoro s dexra
peaxuuu.

Pemenne npakTHKO-OPUEHTHPOBAHHBIX 3aJaHMil Ha npuMmeHeHue npuHiuna Jle-Illarense
JUIl HaxOXKJI€HHs HalpaBlICHHs CMELICHUS PaBHOBECHs] XMMHUUYECKOM peakluy M aHaau3
(hakTOpOB, BIMUSIONIMX HA CMEIIEHHE XUMHUUECKOTO PABHOBECHS.

JlaGopaTopHble 3aHATHSA

JlaGoparoprass pabora «V3yueHue BIMSHUS Pa3lIUIHBIX (PAKTOPOB HA CMEIICHUE
XUMHUYECKOTO PABHOBECHS.

OK 01
OK 02
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HccnenoBanne BIMSHUA W3MEHEHHWS KOHIEHTPALUHM BEHIECTB, PEAKIHH CPEAbl |
TEeMIIEpaTypsl Ha CMCIICHHE XHMHYECKOro paBHOBecus. CpaBHEHHE IIOyYCHHBIX
PE3YJIBTAaTOB C TEOPETUUECKH MPOTHO3UPYEMBIMU Ha OCHOBE npuHuuna Jle HlaTtenbe.

KonrpoabHnas padora 4

CKOpOCTL XHUMHYECKOMU pCakui 1 XUMHYCCKOC paBHOBECHC.

Pasnen 6.JlucnepcHbie cUCTEMbI

Tema 6.1. JlucnepcHble cucrembl u| OCHOBHOE COaep:KaAHME OK 01
(haKTOpBI UX YCTOWYHBOCTH TeopeTdeckoe oby4enne OK 02
OK 07

HucnepcHeie cuctemsbl. Kommonnnele cuctemsl. MIcTUHHBIE pacTBOPHI.

PactBoperne kak (u3nko-xumudeckuii mpomecc. PactBopsl. CrocoObl TpHUTOTOBICHUS

pactBopoB. PactBopumocTs. MaccoBasg 101 pacTBOpeHHOro BemiectBa. IIpeaenbHo

JIOMTYCTUMbIC KOHIICHTPAIIMY M UX UCIIOIB30BAHUE B OIICHKE YKOJOTMYCCKON O0€30MacHOCTH.

Knaccudukanus qucnepcHbIX cHUcTeM 1Mo coctaBy. CTpoeHue u (hakToOphl YCTOWYHBOCTH

JIMCTIEPCHBIX CUCTeM. Pacro3HaBaHWE HMCTUHHBIX PAaCTBOPOB, KOJJIOMIHBIX pPacTBOPOB H

rpybomucnepcHbix cucteM. CTpoeHHe MUIlE/UIbl. PaccerBaHue CBeTa MPU MPOXOKICHUU

CBETOBOTO ITy4YKa Yepe3 ONTHIECKA HEOAHOPoIHYo cpeny (dddexra Turmams).

IIpakTnyeckue 3aHATHSA

Pewienue 3a1ay Ha MPUTOTOBIIEHUE PACTBOPOB.

Pemienue npakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 33JaHUA Ha JUCHEPCHBIE CHCTEMBI,

UCTIONIE3YeMble B OBITOBOM W TIPOW3BOJACTBEHHOH JESTEIHHOCTH YENIOBEKA, C TO3HIUHA

9KOJIOTUIECKOH 0€30MaCHOCTH MOCIIEACTBHI M TPAMOTHBIX PEIICHUHN MPOOIIEM, CBA3aHHBIX C

XUMUEH.
Tema 6.2. HccnenoBanue CBOICTB OcHOBHOE coepKaHue OK 01
JIACTIEPCHBIX CHCTEM ISt ux TTaGopaTopukle 3ausTHS OK 02
UAeHTHPUKAITTT

JlabopatopHas paboTa «[IpUroToBICHHE PACTBOPOBY.
[IpuroToBneHne pacTBOPOB 3aJaHHON (MOJSIPHOHM) KOHIEHTpanmuu (C TMPaKTHUKO-
OpHUEHTUPOBAHHBIMH BOTIPOCAMHU ), OTIpEIeIIEHUE CPEIbl BOJHBIX PACTBOPOB.

JlaGopatopHast pabota «VccnenoBaHue AUCTIEPCHBIX CHCTEM.

[IpuroToBiieHre U HM3y4EHHE CBOMCTB UCIEPCHBIX CHCTEM PAa3HBIX BUOB: CYCIECH3HH,
OMYJICHH, KOJUIOMAHOTO pacTBopa. CpaBHEHHE CBOMCTB HCTHHHBIX U KOJUIOWIHBIX
PacTBOPOB, BbISBIIEHHE OCHOBHBIX Pa3INuUil MEKy HUMH.

KonTponbsnas pabora 5
JlucrepcHble CUCTEMBI.

Pa3gen 7. KauecTBeHHbIE peakUM 00HAPY:KeHHUS] HEOPTAHMYECKUX U OPraHUYeCKHX BelllecTB
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Tema 7.1. OGHapyXeHHE HEOPTaHMYECKUX

OcHoBHOE coIepkaHue

OK 01

KaTHOHOB U aHUOHOB TpaxTuaeckue sansus OK 02
KauecTBeHHBIE XMMUYECKHE PEAKLUHU, XapaKTepHbIe JUIs OOHapYXKEHUS HEOpPraHMYEeCKUX
BelleCTB (KaTHOHOB M aHHOHOB). CocTaBlieHHE ypaBHEHUH peakiuii 00HapyKeHHsI KATHOHOB
I-VI rpynm 1 aHHOHOB, B T.4. B MOJIEKYJISIPHOH ¥ HOHHO# (hopmax.
Peakiun oOHapy)XeHHs HEOPraHWYECKUX BEIIECTB B PEAIbHBIX OOBEKTaX OKPY)KaIOIEi
Cpenpl.
JlaGopaTopHbIe 3aHATHA
OO0Hapy)XeHHEe HEOpraHWYeCKHX BemecTB (kaTtuoHoB [-VI rpynm wim aHHOHOB) C
HCTIOJIb30BAaHUEM Ka4ECTBCHHBIX aHATMTHYECKUX PEaKIHi.
JlabopatopHas paboTa Ha BEIOOD:
1. JTaboparopHas paboTa «AHAIUTHYECKUE PeaKny KaTHOHOB [—VI rpymm».
IIpoBeneHne KaueCTBEHHBIX PEAKIIN, HCIIOIb3YEMBbIX I 0OHAPY)KEHHUs KATHOHOB | rpymmer
(xamnust, HaTpUsl, Maruus, aMMoHus), 11 rpynmnsl Ha npumepe Gapwust, 111 rpynnet — ceunua, [V
TPYIIIBI - ATIOMUHHUS,
V rpynnsl — xerne3a (11 u I11), VI rpynnsl — Hukens. Onucanue HaOJOAaeMbIX SBJICHUH U
COCTaBJICHUE XUMHYECKHUX PEaKIUii.
2. JIaboparopHas paboTa « AHATUTHIECKUE PEAKI[H AaHUOHOBY.
[IpoBeneHne KauecTBEHHBIX pEAKIMH, MCHONB3YEMBIX MJIsI OOHApy>KeHHS aHHOHOB:
kapOoHara, ¢ocdara, cymbdara, cyiapduma, HuTpara, xjopupa u nap. OmnmcaHue
HaOJII0aeMBIX SIBIICHUH U COCTABJICHHE XUMUYECKUX PEaKLIUi.
Tema 7.2. OOHapyXeHHE OpraHHYCCKHUX |(CHOBHOE coepKaHue OK 01
BEILIECTB OTJEIbHBIX KJ1accoB c OK 02

HCIIOJIB30BAHUECM KAQUCCTBCHHBIX peaKL[I/Iﬁ

I[IpakTnyeckue 3aHATHSA

KauecTBeHHBIE XUMIUECKUE PEAKIIHH, XapaKTEPHBIE I OOHAPYKEHHS OTJCIBHBIX KIACCOB
OpPTaHHUYECKUX COCNUHCHUU: (DEHOJOB, aIBICTHIOB, Kpaxmaia, YKCYCHOW KHCIIOTHI,
aMHHOKHCIIOT U Jp.

Jenarypanus 6€JIKOB IIPH HArPEBAHNH, [IBETHBIE PEAKIINN OEIKOB.

CocraBieHHe KAa4deCTBEHHBIX pEakIMi OOHAPYKEHHS OPraHWYECKHX COCIMHEHUI
OTZEJIBHBIX KIACCOB.

JlaGopaTopHble 3aHATHSI

OOHapyXeHHe OPraHMYEeCKUX COSTUHEHHN OTIENbHBIX KIACCOB.

JlaGoparopras paboTa Ha BEIOOD:

1. JlabopaTtopHast pabota «KadecTBCeHHBIC peakIM Ha OTAEIBbHBIC KIACCHl OPraHMYCCKIX
BEILECTBY.
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[IpoBeneHne KaueCTBEHHBIX pEAaKNWi, HCIOIb3YEMbIX Ul OOHApy>KEHUS] OPraHMYECKHX
BEIECTB PA3IMYHBIX KIAcCcOB: (DEHONIOB, AJBACTHUAOB, KpaxMmaia, YKCYCHOH KHCIIOTBHI,
AMHHOKHCIIOT, 0€1KOB 1 1ip. OnrcaHne HaOMI0JaeMbIX SIBICHAH U COCTABICHNE XUMHUECKHX
PeaKIHi 1/¥ITH CXEM.

2. JlabopatopHas pabora «KadecTBeHHBIH aHAIW3 OPraHUYECKHX COCTUHEHUH II0
(yHKIIMOHATIBHBIM TPYIIIIaM».

HpOBe[leHI/le Ka4yCCTBCHHBIX peaxunﬁ, HCIIOJB3YEMbIX IJIsI pacClio3HaBaHUsA OPraHUYCCKUX
BEILECTB OTAEIBHBIX KJIACCOB 110 ()YHKIIMOHAIBHBIM IPYIIaM: Ha IpUMepe aMUHOKHCIIOT U
KapOOHOBBIX KUCJIOT, CITUPTOB M (PCHOJIOB, alIbJACTHIOB U KETOHOB. OnucaHue HaOI0aeMbIX
SIBJICHUH M COCTABJICHUE XUMHUECKUX PEAKIMI H/UIIH CXEM.

IpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHNe NPUKJIATHOTO MOAYJIs1) 42
Pasnen 8. Xumusi B GbITY H IIPOU3BOACTBEHHOI IeATEIbHOCTH YeJI0BeKa OK 01
Tema 8.1. OCHOBHOE cojiepKaHue OK 02
Xumusi B OBITY W TNPOM3BOJCTBEHHOU OK 04
IIpakTnyeckue 3aHATHSA OK 07
JIeSITeTbHOCTH YeJIOBEKa — — —
Okosorndeckasi 6€30MacHOCTb MOCIEACTBUI OBITOBOM M PON3BOJICTBEHHOM IESATEIBHOCTH MK
YeJIOBEKa, CBSI3aHHAasI C epepadOTKOI BEIIECTB; MOUCK U aHAIN3 XUMHIECKOH HH(OpMALIH 42 434445
W3 PasMYHBIX MCTOYHHMKOB (HayuHas M ydeOHO-HAayuHas JTMTEpaTypa, CPeJCTBa MaccOBOil T
undopmanum, cetb IHTEpHET U pyrue).
Keiico (¢ yuerom Oynymieit mpodeccHOHaNbHON AESTeNbHOCTH) Ha aHaN3 WHPOPMAIIUHU O
MIPOM3BOJICTBEHHON JESITEIHHOCTH YeJOBEKa, CBSI3aHHOHN ¢ mepepaboTKOM M MOITydeHHeM
BEIIIECTB, a TAKXKE C IKOJIOTHIECKOH 6e3011aCHOCTBIO.
3amura keiica: [IpencraBieHne pe3ysibTaTOB pEIICHHWS KEWCOB (BBICTYIUIEHHE C
Tpe3eHTaImei)
*Pazgen 9.1. UccienoBanue 1 XuMu4yeCKHii aHAJIN3 00beKTOB OMochepbl (1J151 YKPYIIHEHHBIX TPYIHI cllelHaJIbHOCTel/ npodeccuii: 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. OCHOBBI na6opaT0pH01?I OcHOBHOE cofepKaHue 8 OK 01
IIPaKTUKH B MPpOPCCCHOHAIIBHBIX
p pod JlaGopaTopHble 3aHATHSA nK
J1a00paATOPHSIX 4.2,.4.3,4.4,4.5

JlabopaTopHas pa6oTa «OCHOBBI JIAOOPATOPHOH IPAKTHKI.

JlaGopaTtopHasi mocyla ¥ XUMHUYecKHe peakTuBbl. OCHOBHBbIE JIADOpATOpPHBIC OIEpallvy.
Jlaboparoproe obopymoBanue. TexHuka 0€30MaCHOCTH W TpaBHiia PabOTHI (TIOBEACHUS) B
nabopaTopHu.

HpaRaneCKue 3aHATHUHHA

BrImonHeHne THIOBBIX PacdeToB IO TEMAaTHKE YKCIEPUMEHTA (BBIXOJ IMPOIYKTa PEaKIIHH,
Macca HaBeCKH, 00hEM PACTBOPHUTEIL).
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O06paboTKa NaHHBIX, AHATU3 U OIIEHKA MX JIOCTOBEPHOCTH (BBIUMCIICHUE CPEITHETO 3HAYCHIS
IKCIEPUMEHTAIIHBIX TAaHHBIX, IOIPELIHOCTH).

[IpencraBnerne pe3ynbTaTOB SKCICPUMEHTA B pa3andHON ¢opme (Tabnmna, rpaduk, OTIET,
JOKITaJI, TIPE3EHTALIN).

Tema 9.1.2. Xumuueckuii aHanu3 mnpod
BOJIBI

OcHOBHOE coJepKaHHe

Teoperunueckoe o0yyeHue

Kiaccudukaums mpod Bojbl 10 BUAY M Ha3HAUYEHHIO, UCXO/Sl U3 €€ XUMHYECKOro COCTaBa.
OpraHonenTHYecKue CBOWCTBA (3amax, IMPO3PavyHOCTh, IBETHOCTh, MYTHOCTH) BOJBL
KucnotHOCTD M m1e109HOCTH BOABI. pH cpenbl 1 MeTo bl ee onpeaeneHus. JKecTKocTh BOABI
¥ MeTOABI ee onpezeneHus. CyIIHOCTh METOAa TUTPOBAHMUS.

Bugpl xecTKocTH BOABI (BpeMEHHas M NOCTOsiHHas). JKecTKocTh BOJBI Kak IpHYMHA
BBINIAJICHHUS OCA/IKOB WJIM OOpPa30BaHMs COJCOTIOKEHHH, MMEIOIIMX MECTO B OBITY M Ha
MPOU3BOJICTBE.

CoctaB conelf, BBI3BIBAIOIINX XECTKOCTh BOJBI. XHUMHUYECKHE IPOIECCH, YCTPaHSIONIIHE
JKECTKOCTb BOZBl. YPaBHEHUS XUMUYECKUX PEAKUUM, WUIIOCTPUPYIOLIUX IIPOLECCHI,
NPOUCXOJSIME MPU YCTPAHEHHH JKECTKOCTH. YCTpaHEHHWE BPEMEHHOH IKECTKOCTH
OBITOBBIMU U XUMHYCCKHMHU crioco0amu. CriocoObl yCTpaHEHUS MOCTOSIHHOM KECTKOCTH.

HpaRTuqecmle 3aHATHA

Croco6bI BbIpa)KeHUs] KOHLIEHTPALUK PACTBOPOB: MacCcOBas A0JISI pACTBOPEHHOTO BEILECTBA,
MOJISIpHas M MOJISUIbHAs KOHILEHTpamuud. Tutp pactBopa. PemeHune mnpaxTHKO-
OPHEHTHUPOBAHHBIX TEOPETHUECKUX 3aJaHWi Ha pacdyeT KOHLEHTPAIMH 3arps3HSIONINX
BEIIIECTB M UX CPaBHEHHE C MPEIeNbHO 0IMycTUMBIMU KoHIeHTpanusamu (IT1K).

JlaGopaTopHble 3aHATHUS

HccrenoBanmne XUMAYECKOTO COCTaBa IPO0 BOJIBL.

JlabopaTopHast paboTa Ha BEIOOD:

1. JJaboparopnas pabora «O4rcTKa BOJIBI OT 3arps3HEHAN.

Hcnons3oBanre MeTon0B (WIBTPOBAHMS W aJCOPOLMH JUIl OTAEICHHs 3arpsi3HEHUH B
uccieayeMoi npode Boabl. BeiOop MeToa 04MCTKY B 3aBUCUMOCTH OT BHJa 3arps3HEHMUS.
CpaBHenue >QQGEKTUBHOCTH Pa3IUYHBIX METOJIOB OYHCTKH BOIBI B Pa3HBIX YCIOBHUSAX (B
nabopaTopuu, B TJOMAIIHUAX U TTOJIEBEIX YCIOBHUSX).

2. Jlaboparopnas pabota «Onpenenenne pH BoJbI U €€ KUCIOTHOCTHY.

OK 01

OK 02

OK 07
MK

4.2,43,4.4,4.5
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Omnpeneneane pH cpensl ¢ MOMOIIBIO YHHBEPCAIHHOTO HHIMKATOpa. Vcmomb3oBaHUE
TUTPOBAHUSA U OIpENeNIeHUs KHUCIOTHOCTH. OrmpenencHue OOIIeH KHUCIOTHOCTH BOIHI,
pacder cBoOOmHOI KuciotHOocTH. Ompenenenne oOmel W CBOOOTHON IIETOYHOCTH.
CocraBneHre ypaBHEHHH peakUWii, MPOTEKAOUMX TPH OMNPEACICHHH KHCIOTHOCTH/
MIETIOYHOCTH TIPOO BOABI. Y CTaHOBJIEHHE CIIOCOOOB MCIIONB30BAHMS HCCIIEIOBAHHBIX MPOO
BOJIBI B )KM3HECATEIHHOCTH YeJI0BEKa, HA OCHOBE MOJYUCHHBIX TaHHBIX O COCTaBe.

3. JTaboparopHast padbota «OmnpeaesicHre )KeCTKOCTH BOJIbI M CIIOCOOBI €€ YCTPAHCHUS.
CriocoObl yCTpaHEHHUs BCEX BHJIOB KECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJICH KECTKOCTH.
Pemenue sxcnepumeHTanbHOM 3aJa4M Ha BBISIBJICHUE BPEMEHHOM U IIOCTOSIHHOM )KE€CTKOCTH
Bo/bl. OlleHKa BEPOSITHOCTH YCTPAHCHUS BCEX BHJIOB KECTKOCTH B JOMAIITHUX YCIOBUSIX.

Tema 9.1.3. Xwumnueckuii KoOHTposb| OCHOBHOE coJep:KaHMe OK 01
KauyecTBa NPOAYKTOB MUTAHUS TeopeTHueckoe obyaenne OK 02
OK 07

KadecTBeHHBII XUMHUYECKUI COCTAaB MPOAYKTOB nuTanus. BeriecTra, haabcuduimpyroniue MK

MPOJYKThl THTaHUSA, W BEIIECTBA, 3arpsA3HAMNINE NPOAYKTH muTaHus. OmnpenencHue

3arps3HAIONNX XUMHUYECKHAX BEIIECTB B MPOIYKTaX NMUTAHWSA, OINpEciiCHHE BEIISCTB, HE 4.2,43,4.4,4.5

3asIBIICHHBIX B COCTAaBE MPOAYKTOB ITUTAHUS.

IIpakTnyeckue 3aHATHSA

Oprannyeckre ¥ HEOPTraHWYECKHUE BEIISCTBA, BXOJIIAE B COCTAB IPOTYKTOB MUTAHUS.

OmnpeneneHre cocrtaBa ONION Ha COJIEpKAHWE MaKpO M MHKpPO3JIEMEHTOB. M3ydeHue

MPEIOKEHHBIX TMPEroaaBaTesieM OO0 Ha MPEeIMEeT XUMHYECKOTO COCTaBa, ONpEICICHUE

JIOJIEH OT CYyTOYHON HOPMBI MAKpPO Y MUKPOIJIEMEHTOB B YKa3aHHOM OJIO/IE.

Perrenue npakTHKO-OPUEHTHPOBAHHBIX 33/1a4 110 KYJIMHAPHOW TEMATHKE Pa3IUIHBIX THUIIOB.

JlaGopaTopHble 3aHATHS

HccnenoBanre XuMHUIECKOTO COCTaBa MPOJYKTOB MUTAHUSI.

Jlaboparopnas paboTa Ha BEIOOD:

1. JIaboparopHast pabota «OOHapyKEHUE HUTPATOB B MPOYKTaX MTUTAHUSI.

HccrnenoBanne MaTepHanoB ITOJYKOJIHYECTBECHHBIM METOJIOM OIpEICICHUS HHUTPATOB C

UCTIOJIb30BaHUEeM JH(eHIIIAMIHA (KOPHEIUIOABI OBOIMICH, JTHCThS M KOYCPBDKKA KaIyCTHI,

wionsl (QpyKTOB). AHANW3 YPOBHA 3arps3HEHUS HHUTPATaMH [0 WHTCHCHBHOCTHU

OKpAIIMBaHUS MPOJIYKTOB PEAKIIHU.

2. JlabopatopHas paboTa «lccinenoBanue MPOAYKTOB MATAHUS HA HAIMYKC YTIICBOJIOBY.

HccnenoBanue MOJOYHBIX TIPOAYKTOB HA HAIMUYWE KpaxMana. MccnenoBanre IpoayKTOB Ha

HAJTMYUE TIFOKO3HI.
Tema 9.1.4. Xumunueckuii ananu3 npo0| OcHOBHOE coaep:KaHue OK 01
TTOYBBI OK 02

TeOpeTﬂ‘leCKoe 06yqelme
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Knaccudukamuss mouB 1Mo BHIYy W Ha3HAUEHHWIO, WCXOAS W3 XHMHYECKOTO COCTaBa. OK 07

Wnentndukarms TpoOBI MOYBEI TI0 €€ XMMHIECKOMY COCTaBY, OITMCAHHE BO3MOXKHOCTEH ee MnK

TIPUMEHEHUL. 4.2,43,4.4,45

TpeboBaHMsT K KadecTBY IOYBHI pPa3iIWYHOrO HasHaueHWsA. OmmcaHme 0coOeHHOCTEH

WCIIONIB30BAaHUS TI0YB B 3aBHCHMOCTH OT THIIOB, CIOCOOBI YITy4IIEHHS KadecTBa IIOYB B 2

3aBHCHMOCTH OT Ha3HAYCHUS.

OO0nacTy WCIIOJB30BaHMSl OPraHUYECKUX YHOOpEHHH B 3aBUCHMOCTH OT KayeCTBEHHOTO

cocraBa. OnrcaHue OPraHUYCCKUX YI00PEHHI U X IPUMCHEHUE B 3aBUCHMOCTH OT COCTaBa

MOYBBI U €€ Pa3HOBHIHOCTH.

IpakTudyeckue 3aHATHS

O6unactu HazHaueHUs (MPUMEHEHUs) MTOYBBI, UCXO/ISI U3 KAU€CTBEHHOTO ¥ KOJMYECTBEHHOTO

cocTaBa. AHAJTU3 HOPMATUBHON JTOKYMEHTAIIHH.

Ponp HeopraHWYecKMX BEHmIECTB B Ka4eCTBE MHUHEPAIBHBIX YHOOpPCHHH, YITydIIHTENEH

TTOYBBIL.

CocTtaB MUHEpaIBHBIX yIOOPESHUH U X IPUMEHEHHUE B 3aBUCHMOCTH OT COCTaBa MTOYBHI U €€

pa3sHOBHIHOCTH. B3anMocCBs3b cOcTaBa yIOOpeHUH 1 UX BIHSTHAS HA BET€TATHBHBIC CBOICTBA

U TUIOJJOHOIIICHAE PACTCHUH.

JlaGopaTopHble 3aHATHS

HccnenoBanre XUMUYECKOTO COCTaBa MPOO MOYBHI.

Jlaboparopnas paboTa Ha BEIOOD:

L. JlaGoparopHnas paboTta «OOHapykeHHE HEOPTAHUYECKUX MTPUMECEH B TPOOaxX».

[IpurotoBneHne mPoOOBI  TMOYBBI IS HCCICIOBAHUS  KHUCIOTHOCTH/IIEIOYHOCTH,

HEOpraHM4YecKux 3arps3HeHnid. OOHapyXeHHe XJIOpHUI- U CyIb(paT-HOHOB B MIPOOE MOYBHI.

CocraBneHre ypaBHCHUH peakuuii oOHapyxeHus. CpaBHCHHE MOJYYCHHBIX TOKa3aTelei ¢

HOPMATHUBHBIMU (CIIPaBOYHBIMHU) 3HAYCHHUSIMHU.

2. JIaboparopHas pabota «Omnpenenenue pH BOTHON BBITSKKH ITOYBEI, €¢ KUCIOTHOCTH U

MIETIOYHOCTHY.

HccnenoBanue BOJHBIX BBITSKEK 00Pa3I[0B TOTOBBIX IIOYBEHHBIX CMeceH (11 pa3HBIX THUIIOB

pacrtenmif). Onpenenenne pH mMoYBH ¢ HCIIONB30BaHUEM HHANKATOPOB. OIIEHKA TUIIOB MTOYB

B TIPEICTABJICHHBIX o00pa3nax (CUIbHOKHCIAsA, KHCHas, clabokucnas, HeHTpaabHasl,

IeJTOYHAas ).
Tema 9.1.5. HccnenoBanne 00bekToB| OCHOBHOE COaepKAHME 10 OK 01
Gnocepst Teopernueckoe ofyuenne 2 OK 02

OK 04
Y4ebHo-1ccne10BaTeIbCKU MPOEKT B 001aCTH UCCIIe0BaHMs 00beKTOB Onochepnr. O630p 5 OK 07

TEM y‘-IeGHO-I/ICCJ'Ie}IOBaTCHBCKI/IX IIPOCKTOB. AJ'[FOpI/ITM BBITIOJTHEHHUA ITPOCKTA. OnpeﬂeneHne
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poOJIEMBI UcClIeZIoBaHNs. METO bl IIOMCKA, aHaIn3a U 00paboTKH WHPOPMAITUN O TIPOCKTE MnK
B Pa3NUYHBIX HCTOYHHUKAX.
p 4.2,43,4.4,45
IpakTuyeckue 3aHATHSA 4
OO0oCHOBaHNE aKTyaJbHOCTH BBIOpaHHOH TeMBI. BBIABICHHE MPOOIEMBI HCCIIEIOBAHUS. 5
Bri6op 00BEKTOB M METONOB HccienoBaHus. [locTaHOBKa 1enei M 3amad MCCIIeIOBAHMS.
Omnpeneneaue mponykra wuccienoBanus. OmpeneneHHe STAallOB W COCTaBJICHHE IUIaHA
HCCIICIOBAHMS. ’
3amuTa mpoekTa: [IpeacraBieHue pe3ysnbTaToB BBHIIIOJIHEHUS Y4€OHO-NCCIIE]0BATEIbCKUX
MPOEKTOB (BBICTYIUICHHE C MIPE3eHTaIeH).
JlaGopaTopHble 3aHATHS 4
HccnenoBanue npeyioxKeHHOr0 00bEKTa Ha KUCJIOTHOCTB, EJI0YHOCTh, XUMUUECKHI COCTaB
(3arps3HUTENIN, MaKpo- M MHUKPO3JeMeHThI). OOpaboTKa pe3yJibTaTOB HCCIICIOBAHUS. 4
O1eHKa Ka4ecTBa UCCIIEAyeMOTo 00beKTa, HCX0/s 3 PE3yJIbTATOB XUMHYECKOTO aHAIH3a.
IIpomesxxyTouHas aTTecTaums N0 JUCUUILVINHE (IK3aMeH) 5
Bcero 50+5k/p 84+59
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3. YcioBus peajn3ainuu NporpaMmMsbl 001eo0pa3oBaTeibHOM M CHUIIIMHBI
3.1. TpeboBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCe4eHUI0

Jlnst peanuw3anuyd  TPOTpaMMbl  AWCIUIUIMHBI JTOJDKHBI  OBITH  TPEAYCMOTPEHBI
CIIEyIOIIME CHelHaabHble TMOMEIICHHs: y4eOHBIH KaOMHET XMMHUU W/HWIH y4eOHOMH
XUMHUYECKOU J1abopaTopuH.

OGopynoBanne y4yeOHOro ka0uHera (HArJIsiAHbIe MOCOOMsI): HAOOPbI
IAPOCTEP>KHEBBIX MOJIEIEH MOJIEKYJI, MOJEIN KPUCTAUTMYECKUX PEHIETOK, KOJIJIEKIIUU
MIPOCTHIX U CIIOKHBIX BEIIECTB H/WIIHA KOJUICKIIUU MOTUMEPOB; KOJUJIEKIIUS TOPHBIX TOPOJ
U MHUHEpaJIoB, Tabiuiia MeHeneeBa, yueOHble (GHIbMBI, IIMGPOBBIE 00pa30BaTEIbHBIC
pecypchl.

Texnnueckue  cpeacrsa  00y4YeHHsl:  KOMIIBIOTEp € YCTPOMCTBaAMH
BOCIIDOM3BEJEHUSI  3BYKa, NPUHTEP,  MYJIbTUMEIUA-TIPOEKTOP C  SKPAHOM,
MYJIbTUMEIUMHAS T0CKA, YKa3Ka-MIPE3EHTEP AJIs MPE3CHTALUM.

O6GopynoBanmne saGoparopum W padouynx MecT JA0OPATOPMH: MEH3YpPKHU,
MUTIETKU-KANEIbHUIBI, TEPMOMETPBI, MUKPOCKOII, JYIIbI, MPEIMETHbIE U TMOKPOBHBIC
CTEKJIa, TJIAHIIETHI JIJIS KanelabHBIX peakiuii, GuiabTpoBaibHas Oymara, mpOMBIBAJIKH,
CTEKJISIHHBIE TTPOOUPKH, PE3NHOBBIE MPOOKHU, (hOHAPUKHU, HAOOP PEAKTUBOB, CTCKIISTHHBIC
MaJ0YKH, MITATUBKI IJIs1 TPOOHUPOK; MEPHBIC TUIUHAPHI, BOPOHKU CTEKIISTHHBIC, BOPOHKH
nenurtenbHble uHapudeckue (50-100 M), cTynku ¢ nectukoM, hapdopoBbie YallIKHy,
MUHIETHI, (UIBTPHI OyMaXkHble, BaTa, MapJisd, YacOBBIE CTEKJa, AJICKTPOIUIMTKH,
nabopaTOpHBIE MITATUBBI, CIUPTOBLIC TOPEIIKH, CIIUYKH, IPUOOP /JIs TTOJIYYCHHS Ta30B
(w1 mpoOupKa C Ta300TBOJHON TPYOKOil), nepKaTenu sl MPOOUPOK, CKIISTHKH IS
XpaHEHMsI PEaKTHBOB, pa3IaTO4YHbIC JOTKH; XuMudeckue crakansl (50, 100 u 200 mn);
IITATENIN; TUHIETHI; TUTEIbHBIC IIUIIIBI; CEKYHAOMEPHI (TaltMephl), MEpHBIE TPOOUPKU
(7a 10-20 M) u MmepHbie KoJIOBI (25, 50, 100 1 200 M), BoasHas 6aHs (WM TEPMOCTAT),
CTCKJISIHHBIC ITaJJOYKH, KOHHWYECKHe KOJIObI s TtuTpoBanms (50 wm 100 wun);
MHJUKATOPHBIE TOJOCKU NJisl omnpezaenieHus pH u cranmapTHas MHIMKATOpHAs IIKAJa;
YHUBEpCAIbHBIN MHAMKATOP; nuneTku Ha 1, 10, 50 ma (wnm gozatopst Ha 1, 5 u 10 M),
OIOpeTKH 7151 TUTPOBaHUs, MeAuIMHCKHE mpHilbl Ha 100—150 mut, mrabopatopHble u/mnu
aHanuTHYeCKue Bechl, pH-meTphl, cymmibHBIH mKad, W ap. JabopaTopHOE
o0opyIoBaHUE.

3.2. UudopMmannoHHoe odecnevyeHre peaan3anuu NporpaMmbl

1. Jna peanusamuu mporpaMmbl  OUOIHMOTEYHBIM GoHA oOpa3oBaTeIbLHON
OpraHu3allid JOJKEH HMETh IIeYaTHble W/WIM JJIEKTPOHHBIE 00pa3oBaTeNbHbIE U
MHDOpPMAIMOHHBIE  PECYPChl,  PEKOMEHJOBAHHbIE  JJIs  HMCHOJb30BaHUS B
o0Opa30BaTeIbHOM IPOLIECCe, HE CTapIle MATH JIET C MOMEHTA U3/IaHusl.
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2. Pexomenayemple TieYaTHBIC WM3AaHUS MO peanu3anuu o01meo0pa3oBaTeIbHOM

TUCTIMTLTAHBI
o0yueHus.

MpCaACTABJICHBI

B MCTOOAMYCCKHUX PCKOMCHIAAIUAX II0 OpraHHU3alluu
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4. KOHTpOJIb M OLIEeHKA Pe3yJIbTATOB OCBOCHHUs 0011e00pa3oBaTeILHOM
JAUCHHUILIMHBI

KoHTposib 1 o1leHKa pe3ybTaTOB 00Y4YEHUs! OCYIIECTBIIECTCS MPENoaBaTeieM B
MIpoIIecce MPOBEICHMSI MPAKTHUECKHUX 3aHATHIA 1 JITA0OPATOPHBIX padOT, TECTUPOBAHUSA, &
TaKK€ BBINOJHEHUA OOyYalOIMMUCS  WHJIUBUAYAJIbHBIX 3aJaHUM, MPOEKTOB,
uccienoBanuii. PesynpTaTel 00ydeHus ONpeensioT, 9T0 00yJarouecs JOKHbI 3HATh,
NOHUMATh U IEMOHCTPUPOBATH MO 3aBEPLICHUN U3YUYECHUS JUCUUTLINHBI.

Hnst  dopmupoBaHus, KOHTPOJSL M OICHKH PE3yJbTaTOB OCBOCHUS Yy4ueOHOM
JUCHUIUIMHBL HUCIOJNB3YETCAd CHUCTEMAa OLEHOYHBIX MEPOIPUSATHM, MPEACTaBIIAIONIAs
co00l KOMILIEKC Y4eOHBIX MEPONPUSITHI, COTJIACOBAaHHBIX C pe3yjIbTaTaMu 00y4YEHUs U
chopmymupoBanHbiX ¢ yuetoM @I'OC COO (npenMeTHbie pe3yabTaThl O TUCIUIUIMHE)
u OIrocC CIIO.

Ne Mony.ts / Pasnex PesyabraTt 00yuenus OueHo4yHbIe MEPONIPUATHUA OK
/ Tema
| |OcHoBHOI MOAYJIb
1 |Pa3zpea 1. ®opmyanpoBaTh 0a30BbIe
OcHoBbI NOHATHSA U 3AKOHbI XUMHH
CTpOeHMs
BellecTBa

1.1 |Crpoenue atromoB |CocraBnsate xumuueckue  [1. Tect «CtpoeHue atomoB OK 01
XUMHAYECKHX (bopMyITBI COeTMHEHMI B XUMHUYECKUX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTENECHBIO |[IPUPOAA XUMHUUECKOMN CBSI3U».
pupoaa OKHCIIEHUS XUMUYECKUX 2. 3ajaum Ha COCTaBIIEHUE
XUMHUYECKON AIIEMEHTOB, UCXOMS U3 XUMHUYECKHX (POpMYIT
CBSI3U BAJICHTHOCTH U JIByXaTOMHBIX COEMHEHUIN

AJIEKTPOOTPHULIATEIILHOCTH  |(OKCUIOB, CYJIb()UIOB,
TUAPUAOB U T.IL.).

1.2 |Ilepmognueckuit | XapakTepu3oBaTh [IpakTuko-opuentupoBanubie  |OK 01
3aKOH M TaOJUIA |XMMHYECKUE 3JIEMEHThl B [TEOPETHUECKHUE 3a/laHus Ha OK 02
.. MenneneeBa |COOTBETCTBUU C UX XapaKTePU3ALUI0 XUMHUYECKUX

HIOJIOKEHHUEM B s1eMeHTOoB: «MeTtaunyeckue /
NEPUOANYECKON CUCTEME  |HEMETAJNIMYECKHE CBOMCTBA,
XUMHYECKHX 3JIEMEHTOB ANEKTPOOTPHUIATENILHOCTD U
JA.1. Menneneesa CPOJICTBO K JJIEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOEHUEM U
[I0JIO’KEHUEM B IIEPUOIUUECKON
CUCTEME XUMHUYECKHIX
anemenToB .M. Menaeneenay.
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Moayas / Paznen

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
2 |Pa3zmen 2. CocraBasatb ypaBHenusi 1 |Konrposabnasi pa6ora

XuMun4yeckue cXeMbl XUMHYECKHX «CTpoeHue BemecTsa u
peakuuu peakumi XHMHYeCKHe Peakium)

2.1 |Tumst CocTaBisATh peaKuu 1. 3amauu Ha cocTaBICHUE OK 01
XUMHYECKHUX COCIMHEHUS, PA3NIOKEHUS, |ypaBHEHUN peaKIiuii:
peaxui oOMeHa, 3aMelIeHuUs, — COCMHEHMS], 3aMEeILeHUS,

OKHCJIUTENILHO-
BOCCTAaHOBUTCIIbHBIC
pCaknuu U p€akunuun
KOMIUIEKCOOOpa3oBaHus (Ha
npuMepe
TUIPOKCOKOMILIEKCOB
ATIOMHHHUS M [THHKA) C
y4acTHEM HEOPraHUYECKUX
BEIIIECTB

pasnokeHusi, 0OMEHa U PeaKIui
C y4acTHUEM KOMILIEKCHBIX
coeMHEHU (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
ATIOMUHUS U [IUHKA);

— OKHCJIUTEIBHO-
BOCCTaHOBUTENIBHBIX PEAKIUH C
HCIIONIL30BaHUEM METOIa
3JICKTPOHHOTO OajaHca;

— C y4aCTHEM KOMILJIEKCHBIX
coeuHEeHu (Ha mpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U
QITIOMUHHUS).

2. 3ajauu Ha pacyer
KOJINYECTBEHHBIX
XapaKTEPUCTUK MPOAYKTA
peaKIu COeIMHEHHUSI; MaCCOBOU
WA 00BEMHOM JIOJIM BBIXO/1a
MPOIYKTa PEaKIMK COSTUHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIICHHI Ta30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOIHBIX
BEILIECTB U MPOAYKTOB PEAKIINY;
Macchl (00BEM, KOJTHYECTBO
BEILIECTBA) MPOAYKTA PEAKIIUH,
€CJIM OJTHO U3 BEILECTB JIaHO B
BHJIE PACTBOPA C OMPEICICHHON
MAacCOBOM J0JIei paCTBOPEHHOTO
BEIIECTBA.
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Mopnyas / Pa3nea

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
2.2 |Onextponutnueck |COCTaBIATh ypaBHEHUS 1. 3anaHus Ha cOCcTaBJIEHUE OK 01
asi TUCCOLMALNA U | XUMHUECKUX PEaKLIUU MOJIEKYJISIPHBIX M MOHHBIX
UOHHBIA OOMEH  |MOHHOTIO OOMEHa C peaKIuii ¢ ydacTHEM OKCHJIOB,
y4acTHEM HEOPraHM4YeCKUX |KHUCIOT, OCHOBAaHHMM U COJIEH,
BEIIIECTB MOHHBIX peakUuil rupoansa
COJIEH, YCTAaHOBJICHUE
W3MEHEHHSI KUCIOTHOCTH CPEIbI.
2. JlaboparopHas pabota
«Peakuuu ruposnnsza.
3 |Pa3gex 3. HccnenoBarb crpoenue u |KonTposabhas padora
Crpoenne u CBONiCTBa «CBOJCTBa HEOPraHMYECKHUX
cBOliCTBa HEOPraHMYeCKUX BelleCTB |BellecTB)
HEOPraHMYecKuXx
BellecTB
3.1 (Knaccuduxamnus, |KnaccudummponaTth 1. Tectr «<HomeHnknaTypa u OK 01
HOMEHKJIaTypa M |HEOpraHWYeCKHE BEIIeCTBA |Ha3BaHHWE HEOPraHMYECKHX
CTpOEHUE B COOTBETCTBUM C UX BEILIECTB UCXOJS U3 UX
HEOPraHMYECKUX |CTPOECHUEM XUMHAYECKOH (POPMYITBI HITH
BEIIIECTB COCTaBJIEHUE XUMHUYECKOU

(hopMyIIBI HCXO/S U3 Ha3BaHUS
BEILIECTBA I10 MEXIYHAPOAHOU
WJIY TPUBUAJIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MacCOBOM
JIOTU (MaCChl) XUMHYECKOTO
3JIeMeHTa (COeAMHEHNUS) B
MOJICKYJIE (CMeCH).

3. [IpakTryeckue 3aJaHus 1o
KJ1accu(pUKalui, HOMEHKJIAType
U XUMHYECKUM (GopMysiaM
HEOPraHUYECKUX BEILECTB
Pa3IUYHBIX KJIACCOB.

4. IlpakTyeckue 3alanus Ha
ONPEACIICHUE XUMUUYECKON
aKTUBHOCTH BELIECTB B
3aBHCHUMOCTH BU1a XUMHUECKOMH
CBSI3U M TUIIA KPUCTAJUINYECKON
pELIeTKH.
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Moayas / Paznen

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema

3.2 |®wusuko- VYcranaBnuBaTh 1. Tect «OcobenHoctn OK 01
XUMUYECKHE 3aBHCUMOCTH (PU3UKO- XUMHUYECKUX CBOMCTB OKcHI0B, [OK 02
CBOMCTBA XUMHUYECKHX CBOMCTB KHUCJIOT, OCHOBAHMI,

HEOPraHMYECKUX |HEOPTraHMYECKUX BEIIECTB |aM(OTEPHBIX THAPOKCUIOB U

BEIICCTB OT CTPOEHUSI aTOMOB U comeii».

MOJIEKYJI, @ TAK)KE TUTIA 2. 3agaHus Ha COCTaBJICHUE
KPUCTAJUIMYECKON PEIIETKH |YpaBHEHUN XUMHUYECKUX

peaKuuii C y4aCTUEM NPOCTHIX U
CJIOKHBIX HEOPTraHUYECKHUX
BEIIECTB: OKCHUJIOB METAJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
JJIEMEHTOB; HEOPTaHUYECKUX
KHCIIOT, OCHOBAaHUH U
aM(}OTEpPHBIX THAPOKCHUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA
U CIIOCOOBI MOJTYYEHHUS.
3. I[IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUYECKHE 3a/IaHus Ha
CBOICTBA U MOJTyuYEHHUE
HEOPraHMYECKUX BEIIECTB.
4. JTaboparopHas paboTa
«CBoiicTBa METAJJIOB U
HEMETAJIJIOB.

3.3 |[IpomsBoxacTBO Ob6ocHoBbIBaTh 3HaueHue u |[Ipaktuko-opuentupoBannsie  |OK 01
HEOPraHUYECKUX |[IPUMEHEHHE 3aJlaHus IO COCTABIICHUIO OK 02
BEIIECTB. HEOpPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHI ¢
3HaueHue u OBITOBOM U Y4aCTHEM HEOPTaHUYECKUX
IIPUMEHEHUE B IIPOU3BOJCTBEHHON BEILIECTB, UCIIOIb3YEMBIX ISl UX
OBITY U Ha JESITEIbHOCTH YeIOBEKa UX |MIESHTU(DUKALIUU U
MIPOU3BOJICTBE (bU3UKO-XUMHUECKUMU MIPOMBIIIIJIEHHBIX CIOCOO0B

CBOMCTBaMHU MOJTYyYEHHUSI.

4 |Pa3nen 4. HccaenoBars crpoenue n | KonrposabHasi padora
Crtpoenne n cBoiicTBa oprannyeckux |«CTpoeHHe H CBOWCTBA
cBoiicTBa BellecTB OpPraHn4yecKuX BellecTB»
OpPraHu4ecKux
BellecTB
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Moayas / Paznen

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
4.1 |Knaccudukanus, |Knaccudpumnmponarsb 1. 3ajaHus Ha cocTaBJIEHUE OK 01
CTPOCHHE U OpraHMYECKHE BEUIECTBA B |HAa3BaHUM OPraHU4YECKUX
HOMEHKJIATypa COOTBETCTBUU C UX COEUHEHUH 110 TPUBUAIBHON
OpPraHMYEeCKHUX CTPOEHUEM WM MEKIYHapOJHOU
BELICCTB CHUCTEMAaTUYECKOU
HOMEHKJIAType.
2. 3ajaHys Ha COCTABICHUE
IIOJIHBIX ¥ COKpAIIEHHbIX
CTPYKTYPHBIX (OpMYII
OpPraHUYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.
3. 3amauun Ha onpeeIeHue
npocreiien GopMyIbl
OpPraHNYEeCKON MOJIEKYJIbI,
UCXOJS U3 JIEMEHTHOI'O COCTaBa
(B %).
4.2 |CaoiicTBa VYcranaBnuBarth 1. 3aganus Ha cocTaBieHue OK 01
OpraHUYECKUX 3aBUCUMOCTH (PH3HKO- YPaBHEHUN XUMUYECKUX OK 02
COCTMHEHU I XUMHUYECKHX CBOKCTB peakuuil ¢ yyacTuem

OPraHu4YCCKUX BCIICCTB OT
CTPOCHUA MOJICKYJI

OpraHMYECKUX BEILIECTB Ha
OCHOBaHMUU UX COCTaBa U
CTpOEHHUS.

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakui, WITIOCTPUPYIOIIHNX
XMMHYECKHUE CBOMCTBA C YUYETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX pEaKkIHi U
TEHETUYECKOM CBSI3U
OpPraHUYECKUX BEILECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3a1a4u MO
YpaBHEHUSIM PEaKIUN C
y4acTUEM OPraHUYECKUX
BEILIECTB.

4. Jlaboparopnas paboTa
«Ilonydenue stuneHa u
HU3YYEHUE Er0 CBOMCTBY.
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Moayas / Paznen

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema

4.3 |Opranuueckue Ob6ocHoBbIBaTh 3HaueHue u |[Ipaktuko-opuentupoBannsie  |OK 01
BEILIECTBA B IPUMEHEHHE OPTaHUYECKUX |3aJaHUs IO COCTaBJIECHUIO OK 02
KHU3HEIEATENILHOC |BEILECTB B OBITOBOM U XUMHUYECKHUX peaKIuii ¢
TH YeJIOBEKa. IIPOU3BO/ICTBEHHOMN y4acCTHEM OpPraHUYeCcKuX
[Tpon3BOACTBO U |IE€ATEILHOCTH YEIOBEKA UX |BELECTB, UCIOIb3YEMBIX JUI UX
IPUMEHEHNE (U3UKO-XIMHYECKUMH UACHTU(UKAIIY B OBITY U
OpraHUYECKHUX CBOIcTBaMH MIPOMBIIIJIEHHOCTH.

BELIECTB B
IPOMBIIIJIEHHOCTH

5 |Pa3pea S. HccnenoBars paBHoBecue |[KoHTposabhas padora
Kunernyeckue U (M CKOpPOCTb XUMHYecKUX |«CKOpOCTH XUMHYECKO
TePMOAMHAMMYEC |peaKI Ui PeaKnuu U XUMHYeCKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTeKAHUS
XHMHYECKHX
peakuuii

5.1 |Kunernueckue UccnenoBats BIusiHUE 1. JJaboparopnast paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHILIEHTpaluu BBIOOD: OK 02
IPOTEKAaHUS pearupyrouux BemecTB 1 |— «OmnpeneneHue 3aBUCUMOCTU
XUMHUYECKHUX TEMIIEPATYpPbl HA CKOPOCTh |CKOPOCTH PEAKIIUU OT
peakuui XUMHUYECKHUX PEaKIIUN KOHLIEHTPALUU pearupyronmx

BEILIECTBY;

— «OnpeneneHue 3aBUCUMOCTU
CKOPOCTH p€aKLUU OT
TEMIEPATYPbI».

2. IIpakTUKO-OpUEHTHPOBAHHBIE
TEOPETUUECKHE 3a/laHus Ha
aHanu3 (paKToOpoB, BIUSIOMINX
Ha U3MEHEHUE CKOPOCTHU
XUMHUYECKON PEaKIIHH.

5.2 |Tepmoaunamuyec |MccaenoBarh BAMSHUE 1. 3apaun Ha pacuetsl Temnobix |OK 01
KHE U3MEHEeHHS KOHLeHTpau# |3 dexToB xumuueckux peaxiuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbI U (M ONPENEICHUE TUIIA PEAKLIUN
MPOTEKAHUS TEMIEPaTyphl Ha cMenIeHue |(I0 TerIoBoMy 3 eKTy: IK30-
XUMHUYECKHUX XUMHYECKOT0 PABHOBECUS | SHIAOTEPMHUECKHUE).
peaKkui. 2. ITpakTUKO-OPUEHTUPOBAHHBIC
PaBHOBecue 3aJjaHMs Ha IPUMEHEHUE
XUMHUYECKHUX npunumna Jle [larense ms
peaxuuit HaXO0XKJICHUS HallpaBJICHUS

CMCHICHUSA PaBHOBCCUSA
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Moayas / Paznen

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
XUMHUYECKON PEAKLIUU U aHAJIU3
(hakTOpOB, BIUSIOMINX HA
CMeIlleHne XUMHYECKOTO
paBHOBECHS.
3. JlJabopaTopHas pabota
«V3ydenue BIUSHUS pa3InIHbIX
(hakTOpOB Ha CMEIIIEHUE
XUMHUYECKOTO PaBHOBECHS.
6 |Pa3gex 6. Hccnenoars nucnepcunie | KonTpoabHas padora no reme
JucnepcHbie CHCTEeMbI «/lucnepcHble CHCTEMbD)
CUCTEMBI
6.1 |ducnepcHbie Paznuuathk nctuHHBIE 1. 3agaun Ha IPUTOTOBJICHUE OK 01
CUCTEMBI U pacTBOpPBI, KOJIJIOUIHBIE pacTBOpOB. OK 02
bakTopbI NX pacTBOpPHI U 2. [IpakTUKO-OpUEHTUPOBAHHbBIE
YCTOHYHBOCTH rpy0oaucriepcHbIE CHCTEMBI |pacueTHBIC 3aJaHus Ha
HAa OCHOBE XMMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,
HKCIIEPUMEHTA UCIIOJNIb3yeMbIe B OBITOBOM U
MIPOU3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKA.
6.2 |HUccnenoBanue HccnenoBath pusnko- JIaGoparopHas paboTa (Ha OK 01
CBOWCTB XHMHYECKHUE CBOMCTBA BBIOOD):
JIMICTIEPCHBIX Pa3INYHBIX BUIOB — IIpuroroBieHue pacTBOpOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HccnenoBanue qucnepcHbIX
CHCTEM.
7 |Pa3men 7. HccaenoBars cBolicTBa
KayecTBeHHbIe |OpraHMYecKHUX U
peakuuu HEOPraHMYeCKUX BellecTB
o0HapyXeHHs € MCI0JIb30BAHHEM
OPraHMYeCKMX H |Ka4YeCTBEHHBIX peakuuii
HEOPraHUYeCKuX
BellecTB
7.1 |O6HapyxeHue UccnenoBath 1. JJaboparopHnast pabota (Ha OK 01
HEOPTraHWYECKUX |KaueCTBEHHBIC PEAKIIUU BBIOOD):

KaTHuOHOB U
AHHUOHOB

HCOPTaHNYCCKUX BCIICCTB

— AHUINTUYECKHUE PEAKIIMU
kaTtuoHoB [-VI rpymnm;

— AHaJIUTUYECKUE peaKkluu
AQHUOHOB.

2. IlpakTyeckue 3a1anus Ha
COCTaBJICHHE YpaBHEHUM
peakuuii oOHapyKEeHUS
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Moayas / Paznen

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
KaTuoHOB [-VI rpynm u
AQHUOHOB, B T.4. B MOJICKYJISIPHON
¥ MOHHOM popmax.
7.2 |OGHapyxeHHe HccnenoBath 1. JTaboparopHast pabota (Ha OK 01
OpraHUYECKUX KaueCTBEHHbBIC PEaKLIUU BEIOOD):
BEIIECTB OpraHUYECKUX coequHeHuil |— KauecTBeHHbIe peakunuy Ha
OTJICIbHBIX OTJIEIbHBIX KJIACCOB OTJICIbHBIE KJIACChI
KJIACCOB C OpPraHMYECKUX BEIIECTB;
HCIIOJIb30BaHUEM — KavecTBeHHbII1 aHanmn3
KaueCTBEHHBIX OpPTraHUYECKUX COCTMHECHHM 10
peakiuit (YHKITMOHATILHBIM TPYIIIIaM.
2. IlpakTyeckue 3a1lanus Ha
COCTaBJICHHE KaYECTBEHHBIX
peakiuii OOHapyKEeHUS
OpPTaHUYECKUX COCAUHEHU.
Il |IIpuxnagnoii Moay.ib
8 [Pa3pmea 8. OuenuBarp mociaeAcTBUs |3ammra Keica (€ yueTom
Xumus B ObITY U |OBITOBOM U Oyayuei npogeccuoHaJIbHOM
NMPOU3BOJACTBEHH |MPOU3BOJACTBEHHOM JAesITeJIbHOCTH)
0ii 1esITeIbHOCTH |1eATeJILHOCTH YeJI0BeKa ¢
YeJI0BeKa MO3MIMH IKOJIOTHYECKOHU
0€e30MacHOCTH
Xumus B ObiTy 1 |OuenuBath nocnenctsus  (Keiic (¢ yuetom Oyaymei OK 01
MIPOU3BOJICTBEHHO [OBITOBOM U npodecCuoHaAIbHON OK 02
U JIEATENbHOCTH  |IIPOU3BOJACTBEHHOMN NeSITEIIbHOCTH) OK 04
YyeJoBeKa JIEATEIIbHOCTH YeJoBeKa ¢ |B03MOKHBIE TEMBI KEHCOB: OK 07
MO3UIMI SKOJIOTHYECKOU 1. IToTennenue kmuMara u
0e3omacHOCTH BBICBOOOKICHHE Ta30BBIX
TUAPATOB CO IHA OKEaHA.
2. Bynymue matepuansl ais
aBua-, MalluHO- U
MPUOOPOCTPOCHHUS.
3. HoBble matepuainbl AJist
COJIHEUHBIX OaTapeil.
4. JIexapcTBa Ha OCHOBE
pacTUTEIbHBIX MIPENapaToB.
9.1 (Pa3men 9.1. HNuTepniperupoBaTh 3ammTa yueoHo-

HcciienoBanue u
XHMHYEeCKUI
aHAJIN3 00LEKTOB

XHMHYeCKHe Mpouecchbl U
siBJieHHMs1 B Onocgepe

HCCJIEI0BATEILCKOr0 MPOeKTa
(c yuerom Oynymeit
npogeccuoHaIbLHOU
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Mopnyas / Pa3nea

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
ounocdepnbl AesiTeJIbHOCTH)
9.1.1|OcHoBBI BeimonasaTe nonueiit muka - | 1. JlJabopaTtopHas pabora OK 01
nabopaTopHoit HKCIIEPUMEHTAJILHOTO «OcHOBBI TabOpaTOpPHOI
MPAKTUKHU B HCCJICTOBAHMUSI C MIPAKTUKN».
npodeccuoHanbH |COOII0ICHIEM MPaBUIT 2. TUNoOBbIE pacyeThI 1O
BIX JJaOOpaTopHsX |0e30macHOro OOpameHHst ¢ |TeMaTHKe SKCIIEPUMEHTA.
BEILIECTBAMH U 3. 3agauu Ha BHIYUCIICHHE
1a60paTOPHBIM CpEIHETO 3HAYCHHUS
00opysOBaHHEM IKCIIEPUMEHTAILHBIX JTAHHBIX,
MOTPEIIHOCTH.
4. IIpencraBieHune pe3yibTaToB
IKCIIEPUMEHTA B PA3IMYHOM
¢dbopme (Tabnuia, rpaduk,
OTYeT, AOKJIaJl, TPE3CHTALIUS ).
9.1.2 | Xumunueckuii Hccnenosats xumuueckuii |1. Tect «CBoMCTBA U COCTaB OK 01
aHaym3 mpod BOJBI |COCTAB MPOO BOJIBI BOJIBD». OK 02
2. 3amanne «XUMHYECKHH OK 07

COCTaB BOJIbI, TUII BOJBI U
CIOCOOBI €€ MPUMEHEHUSD (C
UCIOJIb30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. IlpakTUKO-OpUEHTUPOBAHHbBIE
TEOpPEeTUYECKHE 3aJJaHNs Ha
COCTaB BOJIbI U CIIOCOOBI
BBIP)KEHUST KOHIIEHTPAIHA 1
nepecyeT KOHLEHTpalui (¢
WCIIOJIH30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa Ha
BEIOOD:

— OuncTtka BOJbI OT
3arpsI3HEHUM;

— Onpenenennie pH Boabl u ee
KHUCJIOTHOCTH;

— Onpenenenne )XeCTKOCTH
BOJIBI M CITOCOOEI €€
yCTpaHEHHUS.
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Moayas / Paznen

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
9.1.3 [ Xumudeckwii UccnenoBars xumuueckuit |1. Tect «Opranudeckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUSl |HEOpPraHNYECKHE BEIIECTBA, OK 02
KayecTBa BXOJsilKE B cocTaB poaykToB (OK 07
MIPOJYKTOB MIUTaHUS.
MUTaHUS 2. [IpakTHKO-OpHUEHTUPOBAHHBIE
3a/1aHM 110 KYJIMHAPHOU
TEMaTHUKe.
3. JlaboparopHas paboTta (Ha
BBIOOD):
— OOHapy)eHue HUTPATOB B
MPOIYKTAaX MUTAHHUS,
— HccnenoBanue npoayKkToB
MUTaHUS Ha HaJH4YUe YTJIEBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJU4He YTIIEBOJIOB
(kpaxMma, IJII0K03a, caxapo3a).
9.1.4 | XuMnueckuii Uccnenosats xumuueckuit |1. TecT mo teme «Xumuueckuii |OK 01
aHaJm3 mpood COCTaB MPOO MOYBHI COCTaB HEOPTaHUYECKUX U OK 02
MTOYBBI OpPTraHUYECKUX yIOOPECHUIN. OK 07

2. 3amanne «B3auMoCBsI3b
COCTaBa MOYBBI, THUII [TIOYBHI U €€
Ha3HAYCHUS.

3. JJaboparopHas paboTa (Ha
BBIOOD):

— ObGHapyxeHue
HEOPraHUYECKHUX ITpUMeECcE B
po0ax MoYBHI;

— Onpenenenue pH BoaHOM
BBITSDKKU TIOYBBI, €€
KHMCJIOTHOCTH U LIEJIOYHOCTH.
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Moayas / Paznen
/ Tema

PesyabraT 00yuenus

OueHo4yHbIC MepONIPUATHS

OK

9.15

Hccnenosanune
00BEKTOB
ouocdepsl

UccnenoBats XuMHUYECKUIA
cocTaB 00BEKTOB OHOCGhEpHI
Ha MPUMEpE MPOAYKTOB
MIUTAHUS, BOJBI M ITOYBI

VYueOHO-ucClIe10BaTeIbCKHI
MPOEKT B 00J1aCTH
HCCIea0BaHusI O0OBEKTOB
ouocdepsl.

Bo3MoskHBIE TEMBI IPOEKTOB:
1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
PEKOMEH/IAINH TI0 €€
HCIIOJIB30BAHUIO.

2. UccnenoBanue
paspyuaroniero 1eicTBus
MIPUPOJTHOM BOJIBI HA
CTPOUTENbHbIE MaTepPHAIIBI.
3. CocraBieHue nIpoeKTa
IBETHUKA/Oropoja/cana B
3aBHCUMOCTH OT COCTaBa
MIPOaHATN3UPOBAHHBIX TTOYB.
4. CocraBicHHe
cOamaHCUPOBAHHOTO MEHIO Ha
JIeHb (HECII0) B 3aBUCHMOCTH
OT COJEPKaHUSI XUMHUECKHUX
Makpo U MUKPODJIEMEHTOB B
MPOYKTaX MTUTAHHMSL.

5. UccaemoBadue KauecTBa
MUTHEBOIT BOJIBI.

6. UccnenoBanue mpod
BOJIONTPOBOHOM BOJIBI HA
MpeIMeT yCTpaHEeHHUS
’KECTKOCTH.

7. YcTpaHeHHe )KECTKOCTH BOJIbI

B CEJIbCKOXO03SIUCTBEHHO
NEITEILHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3nen 9.2.
HcciaenoBanue u
XMMHYECKHUA
aHaJIN3 00bEKTOB
TeXHOC(pepsI

HNuTepnperupoBaTth
XHMHYeCKHe MPouecchl U
sIBJIeHUs B TexHoc(epe

YuedHo-ucciien0BaTe/bCKUit
MPOEKT (¢ y4eToM Oyayiuuei
npogdeccuoHaIbLHOM
J1esITeIbHOCTH)
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Mopnyas / Pa3nea

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema

9.2.1|OcHoBBI BemomnasaTe nonHeii ukn |1, JJaboparoprast pabota OK 01
nabopaTopHOit HKCIIEPUMEHTAJILHOTO «OcHOBBI TabOpaTOpHOI
MPAKTUKHU B UCCJIETOBAHMUS C MIPAKTUKN».
npodeccuoHanbH |COOII0ICHIUEM MPaBUII 2. TUNOBBIE pacyeThI 110
BIX JJa0opaTopusiX |0e30macHOro oOpalleHus C |TeMaTUKe HKCIIEPUMEHTA.

BEILIECTBAMH U 3. 3agauu Ha BHIYUCIICHHE
1a60paTOPHBIM CPEIHEro 3HAYCHUS
000opyaOBaHHEM SKCIEPUMEHTAJIbHBIX JIaHHBIX,
MOTPELTHOCTH.
4. IIpeacraBiieHue pe3yabTaTOB
IKCIIEPUMEHTA B Pa3IMYHOM
dhopme (Tabauna, rpaduk,
OTYET, TOKJIAJ, PE3CHTAIH).

9.2.2 | XuMunueckuii Uccnenosars xumuueckuii |1. 3agaun Ha onpenesieHre OK 01
aHaju3 rnpoo COCTaB MPOO TEXHUYECKOW |METasIOB, HEOPTaHUYECKUX OK 02
TEXHUYECKOU BO/IbI AHUOHOB M OPraHUYECKUX OK 07
BOJIBI BEILIECTB B TEXHUUECKOU BOJIE

Pa3HOI0 Ha3HAYCHUS.

2. [IpakTuKO-OpUEHTUPOBAHHbIE

TEOpEeTUYECKHE 3aJJaHNs Ha
COCTaB BOJBI U CLIOCOOBI
BBIPQ)KEHUS! KOHLIEHTPALMHA U
nepecyeT KOHLEHTpaIui (¢

HCIIOJIb30BAHUEM HOPMATHUBHBIX

JIOKYMEHTOB).
3. 3ananue «XUMUYEeCKUI

COCTaB TEXHUYECKOM BOJIBI, THII

BOIBI U CIIOCOOEI €€
MIPUMEHEHUSD (C

HCIIOJIb30BAHNUEM HOPMATHUBHBIX

JIOKYMEHTOB).

4. JTaboparopHas paboTa (Ha
BBIOOD):

— Onpenenenne XJIOPUI0B
METOJIOM TUTPOBAHUSI B
TEXHUYECKOH BOJIE;

— OnpezeneHne KecTKOCTU
TEXHUYECKOH BOJBI METOJIOM
TUTPOBAHUSI.
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Mopnyas / Pa3nea

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema

9.2.3 | Xummnueckuit Uccnenosats cogepxanne |1. Tect no teme «Xumuueckuii |OK 01
KOHTPOJIb VIJIEKUCIIOTo Ta3a B BO3ayXe (cocTaB atMocdepHoro Bozayxa |OK 02
KadyecTBa BO3yXa 1 BO3JIyXa pabouei 30HBD. OK 07

2. IIpakTUKO-OpUEHTUPOBAHHbIEC
3a/laHus HA XUMUYECKHUI aHaIn3
coCTaBa BO31yXa.

3. JlaboparopHast pabota
«OmnpeneneHue coepKaHus
YIJIEKUCIIOTo Ta3a B BO3/1yXe
MOMEILIEHUs IKCIIpecc-
METOJIOM.

9.2.4 | XuMuaecKkui HccnenoBath npoOsI 1. IIpaktuxo-opuentupoBanusie |OK 01
aHanu3 npood MaTepHaJoB CTPOUTENIBHO- [3aJaHus [10 XUMUYECKOMY OK 02
MaTepuasoB pecTaBpaluOHHON aHaJIM3y Ipob MaTepranoB OK 07
CTPOUTENBHO- JESTENIbHOCTH U JU3aiiHa  |CTPOUTEIHbHO-PECTaBPAIMOHHOMN
pecTaBpaloOHHOM NeSITeIbHOCTH U IW3aiHa.
JeSATeTbHOCTH U 2. Jlaboparopnas padota (Ha
nr3aitHa BBIOOD):

— U3roroBienue kpacok
(mo160p MUTMEHTOB U
CBSI3bIBAIOIIMX BEIIECTB);

— HccnenoBanue cBOUCTB
BSDKYIIIUX BEIECTB HA IPUMEPE
THIICA.

9.2.5|UccaenoBanue HccnenoBath XUMHUYeCKU | Y4ueOHO-HCCIIEN0BATEILCKUN OK 01
00BEKTOB cocTaB 00BEKTOB MIPOEKT B 00JIaCTH OK 02
TexHOoc(hepsl TexHoc(hepsl HAa IpUMEpe  [HcCIe0BaHus 00BEKTOB OK 04

TEXHUYECKON BOJBI U TEXHOC(EPHI. OK 07

MaTCpHraJIOB CTPOUTCIILHO-
peCTaBpaHHOHHOﬁ
JIESATEIbHOCTH U Au3aiiHa

Bo3MmoxHbBIE TEMBI IPOEKTOB:
1. KonTposns kauecTBa
TEXHUUYECKOHN BOJIbI pa3HbIX
BHJIOB B COOTBETCTBHH C
meroaukamu 1o ['OCT.

2. Co3panue AeKOpaTUBHOU
HITYKATypKH.

3. [TurMeHTHI B U3JETUAX U3
CTeKJIa.

4. UccnenoBanue
pa3pyLIAOUIErO ACUCTBUS BOIBI
Ha CTPOMUTEJIbHBIE MaTEPHUAIIBL.
5. OneHka cocTosIHUS BO3/1yXa
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Mopnyas / Pa3nea
/ Tema

PesyabraT 00yuenus

OueHo4yHbIC MepONIPUATHS

OK

pabodeii 30HbI CIIeHATICTA
(TeXHOJIOTa, CTPOUTENIS | T.II., C
ydeToM 00J1acTh
npodecCuoHaIbHON
JeSITeIbHOCTH) B COOTBETCTBHU
C HOPMATHBHBIMU
JOKyMEHTaMH.
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