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1. O6mas xapakTepucTuka padoyeil mporpaMMbI 00111e00pa30BaTEIbHON THCIUILITHHBI « XUMUSD)

1.1 MecTo IMCHMILIMHBI B CTPYKTYPe OCHOBHOI NpogeccoHAILHOI 00pa30BaTe/IbHOI IPOrpaMMBbI

Oo6meobpa3oBaTenbHas JUCIUILTNHA « XUMUSA» H3ydaeTcs Ha yriTyOJISHHOM YPOBHE B 001Ie00pa30BaTeIbHOM ITUKIIE
y4eOHOTO IJIaHa OCHOBHOM Mpo(decCHOHATLHOM 00pa30BaTEIbHON MPOTpaMMBbl YKPYITHEHHON TPYIIITBI
cnennansHOcTei/mpodeccuit 43.00.00 cepBuc u Typusm

[lo ykpymHeHHOH rpyme chenuagbHOCTEeH/Ipodeccuii  peKOMEHAyeTCs H3y4aTh O00Ieo0pa3oBaTeIbHYIO
MUCHUIUTAHY «XuMUs» B 00beMe 144 wyaca.

[IpodeccronansHO-OpUEHTUPOBAHHOE COJIEPIKAHNE pealu3yeTcs B IPUKIaaHoM Moayie (pazgen 9  «MccnenoBanue
Y XUMHYCCKUI aHAN3 00BEKTOB Onochepsr»).

OOmmeoOpa3oBaTenbHasi  JUCHUIUIMHA  SIBISIETCS  00s3aTeNbHOM  4acThio  00Ieo0pa3oBaTeNbHOrO  IIHMKJIA
oOpasoBatenpHON mporpammbl B cootrBercTBuu ¢ PI'OC CIIO mo npogeccuu/cneyuarvnocmu 43.02.15 nosapckoe u
KOHOumepckoe 0eno

TpyrnoeMKOCTh TUCIHUIUIMHBI « XUMHUSI» Ha YTIyOJICHHOM YpOBHE cocTaBisieT 144 gaca, u3 KoTopbix 89 gaca — 6a30BBIH
Monmyns (6 pasmemoB) m 55 wacoB — mpukiIamgHOW MoAynb (3 paszena), BKIIOYAIONIMKA IPAKTHKO-OPHUEHTHPOBAHHOE
COZIepKaHNE, YCHIHMBAIOIIEe NMPOQIIBHYIO COCTABIIIOIIYIO IO KOHKPETHOW NMpodecCHH WM CIEHHaIbHOCTH. B coctaB n
6a30BOTO ¥ MPAKTHKO-OPUEHTUPOBAHOTO MOMYJISI BKJIFOUYEHBI Yachl, OTBOJMUMBIC Ha NMPOMEXYTOUHYIO M UTOTOBYIO IIPOBEPKY
3HaHWH, IPBOIUMEIE B (popMe dK3aMeHa.

[IpuxiagHO#t MOZYNb BKIIOYAeT TpH pasnena. Pazmen 7. «KadecTBeHHBIE peaknuy OOHAPYKEHHUS HEOPTaHWICCKUX U
OopraHnveckux BemecTB». Pasnen 8 «Xumust B ObITY M MPOU3BOACTBEHHOU JEATEIHHOCTH YENIOBEKA)» PEaM3yeTCs Ul BCEX
npodeccuii/crenuanrbHOCTe Ha MaTepuane KecoB, CBSI3aHHBIX C KOJOTHYCCKOW 0€30MaCHOCTHIO U OIICHKOM MOCIIEACTBHI
OBITOBOI U MPOU3BOACTBEHHOM JIESTENBHOCTH, 110 OTPACIISIM Oynyliel npoecCHOHAIBHON AeSTEIbHOCTH 00YYaOIINXCS.

TemaTuka pasznena 9 BapbupyeTcst 0 00bEKTy Oynyiied npodeccHOHAIBHON AEATeNbHOCTH CTYIEHTOB — Ouocdepa
(>kuBBIE OPTaHU3MBI) WK TeXHOC(hepa (TEXHOIOIMYECKHUEe O0BEKTHI):

— IS YKPYIHEHHBIX TPYIN crenuanbHocTel / 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 pexomenmyercst TeMaTKa «VccaenoBanne u XUMAYECKAN aHaIH3 00BEKTOB OMOC(heph»;

— s YKpYIHEHHBIX TPYII cnennanbHocted / mpodeccnit 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00
pexomeHayetcst TeMaTrka «VccnenoBaHne 1 XUMUYIECKUH aHaIU3 00bEKTOB TEXHOCHEPHD».

Ilepnon oOydeHHs W pacrpefeleHHe MO CeMecTpaM OIpeAesseT o0pa3oBaTeNbHAs OPraHM3alUsl CaMOCTOSATENIHHO, C
YYETOM JIOTHKH (POPMUPOBAHUS MPEAMETHBIX PE3yIbTAaTOB, OOMNX M MPO(ECCHOHANBHBIX KOMIETCHINH, MEXIIPEIMETHBIX
CBsI3ei C IPYrMMHU TUCHUILIMHAMH 00111e00pa30BaTesIbHOrO U 00LIeIPO(PECCHOHANIBHOTO IMKIIOB YUeOHOTo IJyIaHa.

1.2. llesau u niiaHupyeMble pe3yJibTAThl 0CBOEHHUSI THCIUIIIUHDI

1.2.1. Heau u 3aga4u AUCUMTLITAHBI

['MaBHOW 1EpI0 MPOTPaMMBbl JTUCHUIUIMHBL «XHUMHS» SIBIsieTcsl (JOPMUPOBAHUE Y CTYIEHTOB XMMHUYECKOH COCTaBIISIOIICH
eCTeCTBCHHO-Hay‘IHOﬁ KapTHHBI MHpa KaK OCHOBBI MPUHATHA peH_IeHI/Iﬁ B JKM3HCHHBIX W MPOU3BOACTBCHHLIX CHUTYyallUAX,
OTBETCTBEHHOI'O MOBEICHUS B IPUPOJHOM cpene.

3a7a4n AUCIMIUINHBL:

1) cdopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEH NMPOTEKAHUS XMMHYECKHX IIPOIECCOB M SIBICHUI B OKpY’Karolle cpere,
[IEJIOCTHOW HAayYHOH KapTHHBI MHpA, B3aUMOCBSI3H M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS NPOBOJIUTH PACUETHI M0 XUMHYECKUM (OPMYJIaM M ypaBHEHHSM XMMHUYECKHX PEAaKLHi, IUIAHUPOBaTh W
MHTEPIPETHPOBATh PE3YIbTaThbl XUMHUYECKHAX IKCIIEPUMEHTOB,

3) chopMHpPOBaTh HABBIKH MPOBEIACHUS XHMHUYCCKHX OKCICPUMEHTANBHBIX WCCIICOBAHUI C COOJIFOJICHUEM TPaBHUII
6e3omacHoro o0OpalleH s C BEIIECTBAMH U 1ab0paTOPHBIM 000pYyJ0BaHHEM;

4) pa3BUTh yMEHHs aHAJIM3UPOBATh, OLCHUBATH, IPOBEPATh HA JOCTOBEPHOCTh M 0000mIAaTh HMH(OPMALUIO XMMHYECKOTO
XapakTepa U3 pa3jInyHbIX UCTOYHHUKOB;

5) chopMuUpOBaTh YMEHHs MPOTHO3HUPOBATH IOCIEACTBHUS CBOCH AEATEIILHOCTH M XUMHYCCKHX MPUPOIHBIX, OBITOBBIX U
MMPONU3BOJACTBEHHBIX MTPOLECCOB;

6) copmupoBaTh NMOHMMAHHE 3HAYMMOCTH JOCTIXEHHH XMMHUYECKOH HayKHW M TEXHOJIOTHH Uil pa3BUTHS COLMAIBHON M
MPOU3BOJICTBEHHOM cdep.

1.2.2. [Inanupyemble pe3yJbTaThl 0CBOEHUs 0011e00pa3oBaTebHOM JMcUMIIMHBI B cooTBeTcTBUM ¢ PT'OC CIIO n Ha
ocHoge PI'OC COO

[IpeaMeTHBIE pe3ynbTaThl OCBOCHUS OCHOBHOW 00pa3oBaTeNIbHON NpOrpaMMBl /Ul YYEOHBIX NUCHUIUIMH HA YeryOieHHOM
YpoGHe OPUEHTUPOBAHBI NIPEUMYIIECTBEHHO Ha ITOJrOTOBKY K IOCIEAYIOIEMY MpodecCHOHAIEHOMY 00pa30BaHUIO, pa3BUTHE
MHJIMBH/IYAlIbHBIX CIIOCOOHOCTEH, 00ydaroluxcsi nmyreM Ooliee rIyOOKOTO, YeM 3TO MpelycMaTpuBaeTcsi 0a30BbIM KypCoM,
OCBOCHHS OCHOB HayK, CHCTEMaTHYECKHIX 3HAHUN B CIIOCOOOB JEHCTBHH, MPUCYIINX JAHHOMY Y4eOHOH TUCIUILIHHE.

1) chopMupOBaHHOCTE MPEACTABICHHUN: O MAaTEpPHAIbHOM EIWHCTBE MHpA, 3aKOHOMEPHOCTSX M TO3HABAEMOCTH
SIBIICHUU mpupoabl; O MECTEC W 3HAYCHUHW XHUMHU B CHUCTEME C€CTCCTBCHHBIX HAYK M €€ POJIM B obecreueHun yCTOﬁ‘IHBOFO
pa3BHUTHs 4YEJIOBEYECTBA: B PELICHUH NPOOJIEeM DKOJIOTHYECKOH, SHEPreTHYeCKOW M MHIIEeBOH 0e30MacHOCTH, B Pa3BUTHH
MCOUIUHBI, CO31aHUHU HOBBIX MarepualioB, HOBBIX HCTOYHHUKOB OHEPIruu, B obecreueHuun panroOHAJIBHOTO
NPUPOJONONE30BaHus, B (OPMHUPOBAaHMM MHPOBO33PEHHMsT W OOMIEH KyJNbTYphl 4YelOBEKa, a TaKkKe JKOJOTHYECKH
000CHOBaHHOT'O OTHOIIECHUS K CBOEMY 3/I0POBBIO M IIPHPOJHOM Cpesie;

2) BiafieHNe CUCTEMOI XMMUYECKUX 3HaHMH, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINE TTOHATHS (TOIIOJHUTEIBLHO K
cucTeMe MOHATHH 0a30BOTO YPOBHS) - M30TOIBI, OCHOBHOE M BO30YXIEHHOE COCTOSHHME aToMa, TMOpHIM3alus aTOMHBIX

opburaneii, xumuueckas ca3b ("' um "Tl-cpasp", kpaTHble CBA3M), MOJNApHAs KOHILEHTpPAIMsA, CTPYKTYpHas (OpMyIia,
n30Mepust (CTPYKTypHas, TeoMeTpuyeckas (IUC-TPaHC-M30MEpHA), THUIBI XUMHYECKHX pEaKIuil (IrOMO- W TeTepOTeHHBIE,
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obpaTuMble M HeoOpaTHMBbIE), pacTBOPHI (MCTHHHBIE, JUCHEPCHBIE CHUCTEMBbI), KPUCTAJUIOTHAPATHI, CTENEHb JUCCOLUALINY,
3JIEKTPOIIN3, KPEKUHT, PU(GOPMHUHT); TECOPHU U 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUECCKUE 3HAHUS, JICKAIUEC B OCHOBE
MOHVMAaHHMS TPUIMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBICHHI, COBPEMEHHBIC MPEACTABICHUS O CTPOSHHU BEIIECTBA HA
aTOMHOM, MOJICKYJIADHOM U HAAMOJEKYIIPHOM YPOBHSX; MPEICTaBICHUS O MEXaHW3MaxX XHMHYECKHX pPEaKIuH,
TEPMOJMHAMUYECKINX W KHHETHYECKHX 3aKOHOMEPHOCTSIX HMX MPOTEKAaHHWA, O XHMHYECKOM paBHOBECHH, IHMCIEPCHBIX
cucteMax, (haKTONOTHYECKHE CBEICHHS O CBOMCTBAX, COCTaBE, IOJyYEHWH M O€30MaCHOM HCIONB30BAHMH Ba)KHEHIINX
HEOPraHMYECKUX W OPTaHWIECKUX BEIIECTB B OBITY M MPAaKTHIECKOH AEATEIHPHOCTH UYENIOBEKA; OOLIMX HAYJYHBIX MPHHIMIIAX
XMMHUYECKOT'0 ITPOU3BO/ICTBA (Ha IPUMeEpe MPOU3BOACTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJIa, IepepadoTku HedTH);

3) chopMHPOBAaHHOCTh YMEHUH BBISBISITH XapaKTepPHbIC MPU3HAKA M B3aUMOCBSI3b M3yUYCHHBIX MOHATHH, IPUMEHSTh
COOTBETCTBYIOILIME MOHATUS IpPHU ONUCAHMU CTPOEHHS U CBOICTB HEOPraHUYECKHMX M OPraHMYECKUX BEINEeCTB M UX
NpEeBPAILCHNH; BBIBISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUI C OHSITUSIMH U NPEICTABICHUSAMH IPYTUX JUCHUILIIMH s Oosee
OCO3HAaHHOT'O NMOHMMAaHHS ¥ OOBSICHEHHUS CYIIHOCTH MaTEPHAIbHOIO SIMHCTBA MHpPA; UCIIOJIb30BAaTh CHCTEMHBIE XUMHUYECKHUE
3HAHMS 711 OOBSICHEHUS U IIPOTHO3MPOBAHUS SBJICHUH, MIMEIOIINX €CTECTBEHHOHAYYHYIO PUPOLY;

4) chopMHUpPOBAaHHOCT YMEHHI HCIHONIB30BaTh HANMEHOBAHUS XMMHYECKHX COCIUHEHMH MEXIYHapOIHOTO CO03a
TCOPETHYECKOH M TPHUKIAJHONH XWMHM W TpPUBHAIBHBIC HA3BaHMS BEIIECTB, OTHOCAIIMXCS K M3YYEHHBIM Kiaccam
OPTaHWYECKUX W HEOPraHWYECKWX COCIMHEHHH; MWCIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY MJISI COCTaBiIeHHA (opmyn
HEOPraHMYECKHX BEIIECTB, MOJICKYIAPHBIX W CTIPYKTYPHBIX (Pa3BEpPHYTHIX, COKPAIICHHBIX M CKENETHBIX) (GopMyn
OPTaHWYECKUX BEIIECTB; COCTAaBIATh YPAaBHEHUS XHMHUYECKHX PEAKIUH M PAacKpbhIBaThb HMX CYIIHOCTB: OKHCIHTEIBHO-
BOCCTaHOBUTEIBHBIX PEAKIUI MOCPEICTBOM COCTABICHUS 3JIEKTPOHHOTO OanaHca 3THX PEaKLUif; peaklii HOHHOTO oOMeHa
IyTEM COCTABJICHUS MX IOJIHBIX M COKPALICHHBIX HOHHBIX yPaBHEHHUH; Peakuii THAPOIN3a, PEaKMi KOMIUIEKCOOOpa30BaHHs
(Ha mpuMepe THIPOKCOKOMIUIEKCOB IIMHKAa M aNIOMHHUS); TOATBEPXKAATh XapaKTepHbIE XUMHUYECKHE CBOIICTBAa BEIIECTB
COOTBETCTBYIOLTUMHU AKCIIEPIMEHTAMH U 3aIIUCAMHU YPAaBHEHUH XMMHUYECKUX PEaKITHii;

5) chopMHPOBaHHOCTh YMEHHMH KJIACCH(UIMPOBATH HEOPTaHWYECKUE W OPraHUYECKHE BEIIECTBA U XUMHYECKHUE
pEaKLK, CaMOCTOSITEJIbHO BBHIOMPATh OCHOBAHUS M KPHUTEPUM U KIacCHU(DUKAIMU W3y4aeMbIX XMUMHUECKHX OOBEKTOB;
XapaKTepU30BaTh COCTaB M BAaKHEHIINE CBONCTBA BEIIECTB, NPHHAUICKAIINX K ONPENCNCHHBIM KilaccaM M TpyMNIam
COCIMHEHUH (TIPOCTBIE BEIIECTBA, OKCHABL, THUAPOKCHIBI, COJH; YIJIEBOAOPOIBI, MPOCThIE 3(QUPHI, CHUPTHL, (EHOIHI,
QJIB/ICTUABI, KETOHBI, KApOOHOBBIE KHCIOTHI, CIOKHBIE (NP, ’KHUPBI, YTICBOIbI, aMUHBI, aMUHOKHCIIOTHI, OCIIKH); MPUMEHATH
3HAHUA O COCTAaBE M CBOMCTBaX BELIECTB JUI SKCICPHUMEHTAJIbHONH NPOBEPKH THUIIOTE3 OTHOCHTEIFHO 3aKOHOMEPHOCTEH
MPOTEKaHNS XUMUYECKUX PEAKIUI U MPOTHO3UPOBAHUS BO3MOXKHOCTEH MX OCYILECTBICHHS;

6) chopMHPOBAaHHOCTh YMEHHH MOATBEPKIaTh HA KOHKPETHBIX IPHMEpax XapakTep 3aBUCHMOCTH PEaKIHOHHOMH

CIIOCOGHOCTH OPTaHMYECKHMX COSITMHEHMH OT KPaTHOCTH M ThHa KoBaneHTHoit csi3u (9" u " T-cpasu"), B3aumHOro BIMAHMSA
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX; a TAKXKE OT OCOOEHHOCTEH peann3aliy Pa3IMIHbIX MEXaHU3MOB MPOTEKaHUS PEaKIuii;

7) copMHPOBaHHOCTh YMEHHH XapaKTepHU30BaTh IEKTPOHHOE CTPOCHHE AaTOMOB (B OCHOBHOM M BO30Y)KIECHHOM
COCTOSIHUH) U MOHOB XMMHYECKHUX 3IIeMeHTOB 1-4 mepuonoB Ilepuoamdeckoit cuctemsl Jl. 1. MeHneneeBa 1 ux BallCHTHEIC
BO3MOXKHOCTH, HCIONB3yst mmoHATHsA "s", "p", "d-amekTpoHHBIE" OpOWTaNM, DJHEPreTHYECKHE YPOBHH; OOBICHATH
3aKOHOMEPHOCTH N3MEHEHHS CBOMCTB XUMUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MM COSIMHEHUH 0 IIepHojaM 1 IpyIaM;

8) BiazeHue cHUCTEMOW 3HaHWI 0 METOJax HAYYHOTO MO3HAHUS SBICHUH MPUPOJIBI, HCIONB3YEMBIX B €CTECTBEHHBIX
HayKaXx W YMEHMSAMH IPUMEHATh OTH 3HAHUS NPU OKCIIEPUMEHTAJIbHOM HCCIEIOBAaHMM BEIIECTB M ISl OOBSICHEHUs
XUMHYECKHX SIBICHUH, IMEIOIIIX MECTO B IPUPOE, MPAKTHUECKON AEATEIFHOCTH YeJIOBEKa U B TIOBCETHEBHON YKHU3HU;

9) chopMHPOBAaHHOCTh YMEHHI MPOBOAWTH PACUeThl MO XUMHUYECKHUM (QOPMyJaM M YPaBHEHUSIM XHMHUYECKHX
peakluii ¢ HCIOJIb30BaHHEM (U3MUECKHX BEJMYUH (Macchl, o0beMa Ta30B, KOJIMYECTBA BEIECTBA), XapPaKTEPU3YIOLIMX
BEIIIECTBA C KOJIMYECTBEHHOI CTOPOHBI: PacyeThl 10 HAXOXKICHHUIO XUMUYECKO# ()OpMyIIBI BEeIIecTBa; pacueTsl Macchl (00beMa,
KOJINYECTBA BEIIECTBA) MPOAYKTa PEAaKIMH, €CIM OJHO M3 HCXOAHBIX BEHIECTB JAaHO B BHJAE PAacTBOPa C OMNPEAEICHHOU
MacCOBOM J10JIel pacTBOPEHHOTO BEIeCTBa MM JaHO B M30BITKE (MMEET MPUMECH); pacueThl MacCOBOH MM 00BEMHOM 10IH,
BBIX0/1a IPOAYKTA PEaKINH; pacdeTsl TeIoBoro 3¢gdekra peakiuii, 00beMHBIX OTHOILICHHH I'a30B;

10) copMHUPOBAaHHOCTE YMEHHWI IPOTHO3UPOBATh, AHAIM3UPOBATH M OLECHMWBATh C IO3HMIMUH 3KOJIOTHYECKON
0€3011acHOCTH TOCIIEACTBHS OBITOBON M MPOW3BOJCTBEHHOM JIESITEIFHOCTH YEJIOBEKa, CBSI3aHHOH C IepepabdOoTKOl BEIecTB;
UCIIOJIb30BaTh MOTyYSHHBIC 3HAHUS JJIS IPUHSTHS TPAMOTHBIX PENICHUH NpoOJIeM B CHTYAIMSX, CBSI3aHHBIX C XUMUEH;

11) chopMHUPOBaHHOCTH YMEHUI CAMOCTOSITENLHO TUIAHUPOBATh M ITPOBOANUTH XMMHUUECKHI SKCIIEPUMEHT (IIOJTydeHne
1 U3y4YCHHE CBONCTB HEOPTAaHWYECKUX U OPTaHUYECKUX BEIIECTB, KAUECTBEHHBIE PEAKLIUH YTIIEBOJOPOIOB PA3IMYHBIX KIACCOB
U KHCJIIOPOACOAEPKAaIMX OPraHMYECKHX BEIIECTB, PELICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 110 PACIO3HABAHUIO HEOPTaHMUECKUX
W OpPTraHHYEeCKHUX BEIIECTB) C COOJIOJEHUEM TMpaBWJI 0OE30MacHOTO OOpamieHus ¢ BellecTBaMH W JabOpaTOpHBIM
o0opynoBanueM, (OPMYIHPOBATH IIETH HCCIEIOBAHMS, MPEIOCTABIATh B Pa3NWYHON (GopMe pe3ylbTaThl SKCIIEPHMEHTA,
AQHATTM3UPOBATh U OI[EHUBATH MX JTOCTOBEPHOCTH;

12) copMHpOBaHHOCTH YMEHHI OCYLIECTBIIATH LIEJICHANPABICHHBIH MOUCK XUMHYECKONH HH(OpMany B pa3IMIHbIX
UCTOYHMKAX (Hay4dHass M y4eOHO-Hay4Has JIMTEpaTypa, CpeAcTBa MaccoBoil uHpopmanmu, cetb MHTEepHET H Ipyrue),
KPUTHUYECKH aHAIM3UPOBAaTh XUMHYECKYI0 HWH]OpManuio, IepepadaThiBaTh €€ W HCHONb30BaTh B COOTBETCTBHU C
MIOCTaBJIEHHOH yueOHOH 3a1aueii;

13) cdopMHpPOBaHHOCTH, yYMEHHMH OCO3HABaTh OIACHOCTh BO3JICHCTBHS Ha JKMBBIC OPTaHM3MBI OIPEAEICHHBIX
BEILECTB, MOHMUMAsh CMBICT MOKa3aTelsl MpPEeAENIbHON JIOMyCTMMOW KOHIEHTpPAalMW, W IOSCHATH Ha NPUMEPax CIIOCOOBI
YMEHBIIICHUS U TPEJOTBPALICHAS UX BPEJHOTO BO3ICHCTBUS Ha OPTaHU3M YEJIOBEKA.

[IpenmeTHBIEC pe3ynbTaTHl OCBOCHUS OCHOBHOM 00pa30BaTeNbHON IPOTPaMMBI JODKHBI 00eCIIeYnBaTh BOZMOXKHOCTh
JATBHEHIIETO YCITIEIIHOTO MPO(ECCHOHAIBHOTO 00yIeHHUS U POPECCHOHATBHON AESITeIbHOCTH.



Koa n naumeHoBanue
¢opMupyeMbIX KOMIeTeHIMIT

Hﬂal—ll/lpyeMLle pes3yabTaTbl OCBOCHHUSA THCHUIIIMHBI

O6mue’

Z[MCHHHJ]HHaprIez

OK 01. Beibupats crioco0sl
pereHns 3a1a4 mpodecCHoHATBHON
JESITENIEHOCTH IPUMEHHTEIBHO K
Pa3INYHBIM KOHTEKCTaM

B yacTu TPYI10BOr0 BOCHUTAHUS:

- TOTOBHOCTH K TpYAy, OCO3HAHHE I[EHHOCTH MacCTepCTBa,
Tpynonooue;

- TOTOBHOCTh K AaKTHBHOH [EATEIBbHOCTH TEXHOIOTHYECKOH U
COIMATBHON ~ HATPABICHHOCTH, CIIOCOOHOCTh  MHHIIMHPOBATH,
[UIAHUPOBATH U CAMOCTOSITENIBHO BBIMONHATH TAKYIO JESTEIBHOCTD;
- HWHTEpeC K pa3IuYHeIM  cdepaMm  HPOPECCHOHAIBHON
JIeSTENHHOCTH,

OBjaajenne YHHBEPCAILHBIMH Y4eOHBIMH IMMO3HABATEILHBIMHA
el CTBUSIMH:

2) 0a30BbIe JOTHYECKHe TeHCTBUSA:

- CaMOCTOSITEILHO (hOPMYIUPOBATH U AKTYaTH3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATH CYIIECTBCHHBIH MNPH3HAK WA OCHOBAHHUS JUIS
CpaBHEHUSI, KJIaCCU(HKAIIMU U 0000IICHNS;

- OmpemeNsiTh ILENH JAeSITeNbHOCTH, 33JaBaTh [ApaMeTpsl U
KPHUTEPUH HX JTOCTHKEHUS;

- BBIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPHBAEMBIX
SIBTICHUSX;

- BHOCHTH KOPPEKTHBBI B JESTEIBHOCTD, OIICHHBATh COOTBETCTBHE
pe3yabTaToB  IEJsIM, OLCHMBAaTh  PHCKH  IOCJIEICTBHUI
JIeATENbHOCTH;

- pa3BHBaTh KPEAaTHBHOE MBIIUICHHE MPU DPELICHHH JXKU3HCHHBIX
mpobiem

0) 6a30BbIE HCCTEI0BATEIbCKIE e CTBHUS:

- BJQJETh HaBBIKAMH Yy4eOHO-HCCIIEI0BATEIbCKON M HPOCKTHON
JIeATEILHOCTH, HABBIKAMH Pa3peIeHus] IpooiieM;

- BBUIBJIATH TPUYHHHO-CIICJICTBEHHBIC CBS3M M AKTyaTH3UPOBATH
3a/1a4y, BBIJBHTATh THIIOTE3y €€ PEIICHHS, HAXOIWUTh apryMEHTBI
JUISL JIOKA3aTeNIbCTBA CBOUX YTBEPXK/ICHHIA, 3a1aBaTh IapamMeTpsl 1
KPHUTEPUH PEIICHHUS;

- aHaIM3UpOBaTh IOJIyYECHHBIE B  XOJE
pe3ynbTarhl, KPHTHYECKH  OLGHMBATh WX
MPOTHO3UPOBATH M3MECHEHHE B HOBBIX YCIOBHSX;
- YMETb MepEHOCHTh 3HaHHs B [O3HABATEIBbHYIO M MPAKTHYECKYIO
00J1aCTH JKH3HEACATEIILHOCTH;

- yMETh HHTErPUPOBATH 3HAHHS U3 PA3HBIX MPEIMETHBIX 00IacTeii;
- BBIIBUTATh HOBBIC HJEH, MPEJIaraTh OPHUIHHAIBHBIC MOIXOABI U
peleHns;

- CIIOCOOHOCTH X UCITONB30BAHHS B TIO3HABATENHHON 1
COLMAJTBHOM NPAKTHKE

pemeHus  3a1adu
JAOCTOBEPHOCTD,

- BJIaZIeTh CUCTEMON XMMHYECKHX 3HaHHM, KOTOpasi BKIIOYAET: OCHOBOIIOJAralolHe MOHATHS (XMMHYECKUI 21EMEHT, aToM,
JJIEKTPOHHAsE 000J0YKa aTtoma, S-, pP-, O-dMEKTPOHHBIE OpOWTAaIM aTOMOB, HOH, MOJICKY/la, BaJICHTHOCTD,
3JIEKTPOOTPHLATENBHOCTb, CTEHEHb OKUCIEHMS, XHMHYECKas CBsA3b, MOJb, MOJISIpHAs Macca, MOJLSIpHBIH 00beM,
YIJIEpOJHBIl CKeleT, (YHKLMOHAIbHAS TIpyIIa, pajuKal, H30MEpHUs, H30MEpbl, I'OMOJOTMYECKHIl psJ, TOMOJIOTH,
YIJICBOJOPOABI, KHCIOPOJA- H a30TCOAEpKAIllNe COCAWHEHUS, OMOIOTMYECKU aKTHBHBIC BEIIECTBA (YITIEBOJIBI, JKHPBL,
OesKK), MOHOMED, MOJIIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIAPHBIC COCAMHEHHS, KPUCTAIUIMYECKash PEIIETKA, THIIbI
XUMHUYECKHX PpEaKUUi (OKUCIMTEIbHO-BOCCTAHOBUTENbHBIC, 5K30- U 3HAOTEPMHYECKHE, PEAKIMH HOHHOrO OOMEHa),
pacTBOp, ONEKTPOIMTHI, HEIEKTPOIUTHI, JICKTPOIUTHYECKAs MMCCOLMUAINS, OKUCIUTENb, BOCCTAaHOBUTENb, CKOPOCTH
XUMHMYECKOH pPEeaK[H{, XUMHUYECKOe PABHOBECHE), TEOPHU M 3aKOHBI (TEOPHS XHMHYECKOTO CTPOEHHUsS OPraHHYEeCKHX
Bemects A.M. BytiepoBa, Teopusi 3MEKTPOJIMTUYECKON Iuccolnanuy, nepuoandeckuid 3akod .M. Menneneesa, 3aKoH
COXpaHEHHUSI MACChI), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3BIK XHMHU, (hAKTOJOTHIECKHE CBEICHUS O CBOWCTBAxX, COCTaBe,
MONy4eHUH M 0€30II1aCHOM HCIOJIb30BaHUH Ba)KHEHIIMX HEOPraHMYeCKMX U OpPraHMYECKUX BEIIeCTB B OBITY U
IPaKTUYECKOH AesTeTbHOCTH UeJI0OBEKa;

- YMeTh BBIBIITH XapaKTepHbIe NPU3HAKU M B3aUMOCBSI3b M3YUEHHBIX IIOHATHI, IPUMEHATh COOTBETCTBYIOIIHE ITOHSTHS
IIpH ONHCAaHWH CTPOCHHS W CBOWCTB HEOPraHMYECKHX M OpPraHMYECKHX BEIIECTB M WX NPEBPAICHHI; BBIIBITH
B3aHMOCBSI3b XUMUUECKUX 3HAHUHU C IOHATHAMH U IIPEICTaBICHUAMHU JPYTHX €CTECTBEHHOHAYYHbIX IPEIMETOB;

- YMeTh HCIIOIb30BaTh HAHMEHOBAHHS XHMMHYECKHX COCAMHEHUI MEXITyHapOJHOIO COI03a TEOPETHYECKOH M MPHKIAIHOH
XMMHHU U TPUBHAIIbHBIC HAa3BaHUS BaXKHCHINNX BEIIECTB (ITHJEH, alleTHIICH, INUIEpHH, (eHol, GopManbIerus, ykCycHas
KUCIIOTa, TJIMLUH, YTapHBIA ra3, YIJeKHCIbIH Ia3, aMMUAaK, ralleHas H3BecTb, HETallleHas H3BeCTb, NUThEBas COAA U
JIPYTUX), COCTaBIATH (POPMYIIBI HEOPTaHUIECKUX M OPraHWYECKUX BEIIECTB, YPAaBHEHUS XUMHUIECKHX PEaKIUii, OOBSICHITH
X CMBICI; IIONTBEPXKAATh XapaKTepHbIC XMMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH OKCIEPHMEHTaMH H
3aMMUCAMHU YPaBHEHUI XUMHUECKUX PEaKIHii;

- YMeThb YCTaQHABJIMBATh HNPHHAIIEKHOCTh HM3yYCHHBIX HEOPTaHWYECKMX M OPraHMYEeCKHX BEIIeCTB K ONPEIeICHHBIM
KJIaccaM W TpyIIaM COCIMHEHUH, XapaKTepu30BaTh HX COCTaB M BaKHEHIIME CBOWCTBA; ONPENENSTh BUIBI XUMHUUECKIX
cBsi3ell  (KOBaJeHTHas, HOHHAs, MeETaUIMYecKas, BOMOPOJAHAs), THIBI KPHCTALIMYECKHX PEIIETOK BEIIECTB;
KJIacCU(PUINPOBATH XUMIUUECKHE PEAKIIIH;

- chopMHpOBaTh IpPENCTaBIEHMSI: O MAaTepUaIbHOM EIHHCTBE MHpA, 3aKOHOMEPHOCTSX M II03HABAEMOCTH SIBICHHI
IPHUPOIBI; O MECTe U 3HAUCHHU XMMUH B CHCTEME €CTECTBEHHBIX HAayK H €€ PONIH B 00ecledeHHH yCTOMUMBOIO PAa3BUTHUS
YeJI0BEUeCTBA: B PENICHUH IPOOJIeM SKOIOTHIECKON, SJHEPreTHIeCKOH M MHINEBOi O0€30IIacHOCTH, B Pa3BUTHH MEHIIHEI,
CO3IaHUH HOBBIX MaTE€pUaJOB, HOBBIX HCTOYHHKOB DHEPIHH, B OOECICYCHHH DAalMOHAIBHOTO IMPHUPOIONONIB30BAHUS, B
(hopMHPOBaHUE MHPOBO33PEHHUS U OOIIEH KyIbTyphl YelIOBEKa, a TAaKXKe DKOJIOTMYECKH OO0OCHOBAHHOTO OTHOIIECHHS K
CBOEMY 3[J0POBBIO ¥ IPHPOJIHOM Cpefe;

- BJIaJICTh CUCTEMOH XMMHYECKHX 3HAHWH, KOTOpas BKIIIOYACT: OCHOBOIIOJATAIONINE MOHATHS (JIOMOJHUTENBHO K CHCTEME
MOHATHI 06a30BOT0O YPOBHS1) - H30TOIBI, OCHOBHOE M BO30YXXJICHHOE COCTOSHHE aTOMa, THOPUIN3alis aTOMHBIX OpOUTanel,

XMMHYECKasi CBS3b ("ﬂ- u KpaTHBIC CBSI3M), MOJSpHAs KOHIIEHTpAalWs, CTPYKTypHas Qopmyna, H3oMepus
(cTpyKTYypHasi, reoMeTpHieckas (IMC-TPaHC-U30MepHs), TUITBI XUMUYECKUX PEaKIMi (ToMO- M TeTepOreHHbIe, 00paTHMbIe U
HeoOpaTHMbIe), PacTBOPHI (MCTHHHBIC, JHCTIEPCHBIE CHCTEMBI), KPHCTAJUIOTHAPATHI, CTENEHb JIMCCOLMAINH, JEKTPOIIN3,
KPEKUHT, pU(OPMUHT); TEOPUN U 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKUE 3HAHNUS, JIEKAIME B OCHOBE TIOHUMAHUs
NPUYMHHOCTU M CHCTEMHOCTH XMMHYECKHMX SBJIEHHH, COBPEMEHHBIE MPEJCTABICHUS] O CTPOEHHM BEIIECTBA HA aTOMHOM,
MOJIEKYJISIDHOM U HaJIMOJIEKYJISIPHOM YPOBHSX; IIPECTABICHHS O MEXaHH3MaX XUMHUUECKUX PEAKIMi{, TepMOTMHAMHIECKHX
¥ KHHETHYECKHX 3aKOHOMEPHOCTSAX MX MPOTEKaHHUs, O XHMUYECKOM PaBHOBECHH, TUCTIEPCHBIX CHCTEMAX, (haKTOTOTHUECKHE
CBEJICHHS O CBOWCTBAX, COCTaBE, MOJyYEHUH M 0€30I1aCHOM HCHOJIb30BaHHH BaXHEHIINX HEOPraHMYECKHX M OPraHUYECKUX

"
s




BEIECTB B OBITY M NMPAKTUYECKON AESATENHHOCTH YeNOBEeKa; OOIIMX HAyYHBIX NMPUHIHIIAX XHMHYECKOTO IIPOU3BOJICTBA (HA
IpHMepe IPOU3BOACTBA CEPHOIT KUCIOTHI, aMMHaKa, METaHOJIa, IiepepaboTku HedTh);

- yMeThb IPOBOAUTH PACYETHI M0 XMMHUYECKMM (OPMYJIaM U YPABHEHHSAM XHMHYECKHX PEaKUUH C HCIOIb30BAHUEM
¢m3nUeckux BeNHMYMH (Macchl, 00beMa ra3oB, KOJIMYECTBA BEIIECTBA), XapaKTEPHU3YIOIINX BEIIECTBA C KOJMYECTBEHHOH
CTOPOHBL: PacdeThl 0 HaXOXKACHUIO XUMHUUYECKOH (POPMyIIBI BEIIECTBA; pacuyeTsl Macchl (00beMa, KOIUIECTBa BEIIeCcTBA)
IPOAYKTa PEaKIMH, €CIM OJHO M3 MCXOAHBIX BEILIECTB JAaHO B BHJE PAacTBOpa C OIpPEIEIEHHOH MaccoBoi onei
PAacTBOPEHHOTO BEIIeCTBA MM NAaHO B H30BITKE (MMeeT HMPUMECH); PacdeThl MAacCOBOW MM OOBEMHOH MOIM BEIXOJA
MPOAYKTA PEaKI[HH; pacyeTsl TEIIOBOro d(hdeKTa peaknuii, 00beMHBIX OTHOIICHUH Ta30B;

- YMETh BBIABIIATH XapaKTepHbIE NPU3HAKU U B3aUMOCBS3b H3YyYECHHBIX IOHATHH, IPUMEHATh COOTBETCTBYIOIHE MOHSITHS
IpH ONHCAHWH CTPOCHHS U CBOWCTB HEOPraHMYECKMX MU OpPraHMYECKHX BEIIECTB M HX MPEBPAICHHl; BBIIBIATH
B3aMMOCBS3b XHMUYECKUX 3HAHHH C MOHATHAMH W IPEJCTaBICHUSAMH JAPYIHX INPEAMETOB A Oosiee OCO3HAHHOTO
MOHUMAaHHUS H OOBSACHEHHs CYLIIHOCTU MaTepHalIbHOIO €JUHCTBA MHPA; HCIOIb30BaTh CUCTEMHbIE XUMUUECKUE 3HAHHSA AT
OOBSICHEHVS M IPOTHO3UPOBAHHS SIBJICHUH, HMEIOIUX €CTECTBEHHOHAYYHYIO IPUPOY;

- YMETb MUCIOJIb30BaTh HAMMEHOBAaHUS XUMUYECKUX COCAMHEHUH MEKIyHapOJHOIO COK3a TEOPETUYECKON M MPHUKIIAJHOMN
XMMHMU U TPUBMAIIbHBIC HA3BaHUs BEILECTB, OTHOCSIIMXCA K M3y4EeHHBIM KJIacCaM OPTaHHYECKHX U HEOPraHHYEeCKHX
COCJMHEHHH; UCIIOJI30BATh XUMUUECKYIO CHMBOJIMKY IS COCTABIICHUS ()OPMYIT HEOPIaHHIECKUX BEIECTB, MOJIEKYJIIPHBIX
U CTPYKTYPHBIX (pa3BepHYTHIX, COKPAIIEHHBIX U CKEJICTHBIX) (OPMYJT OpPraHHMYECKHX BEIIEeCTB; COCTABIISTH YPaBHCHUS
XUMHMYECKMX pPEaKUUid M pacKphIBaThb HX CYLIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIHUHA IOCPEACTBOM
COCTaBIICHHsI DJIEKTPOHHOTO OajaHca JTHX PEaKUWil; peaknuil HOHHOTO OOMEHa ITyTeM COCTABJICHUS HX IOJNHBIX H
COKpAaIIeHHBIX ~HMOHHBIX YpPaBHEHWH; peakmuid THApONM3a, peakuil KOMIUIEKCooOpa3oBaHMs (Ha IpHMepe
THIPOKCOKOMIUIEKCOB ~IIMHKA M  QJIIOMHHUA); IOATBEPXKIATh XapaKTepHble XHMHYECKHE CBOHCTBAa BELIECTB
COOTBETCTBYIOIIVIMH KCIIEPUMEHTAMH H 3allICSIMU YPABHEHHI XUMIUECKHUX PEaKIHii;

- yMeTb KIAacCH(HIMPOBATh HEOPraHHMYECKHE M OpPraHMYeCKHe BEIIeCTBA M XHMHYECKHE PEaKIUH, CaMOCTOSTEIBHO
BBIOUpATh OCHOBAHUSI M KPHTEPUU I KIACCH(UKAIUM M3y4aeMbIX XUMUYECKHX OOBEKTOB; XapaKTEpH30BaTh COCTaB
Ba)KHEI{IIe CBOICTBA BENIECTB, NMPHHAUIEKAIINX K ONPEASICHHBIM KJIacCaM H IPYIIaM COSANHEHUH (IIpOoCThIe BEIIeCcTBa,
OKCHJIBI, THAPOKCHUIBI, CONH; YIJICBOJOPOABI, MPOCTBIE S(HPHI, CIHUPTH, (PEHONBI, aabIETUABI, KETOHBI, KapOOHOBBIE
KHUCIIOTBI, CIIOXKHBIE d(UPBL, JKUPBI, YTICBObL, AaMUHbI, AMHHOKHUCIIOTHI, OC/IKH); IPUMEHATh 3HAHUS O COCTAaBe U CBOMCTBAX
BEILECTB ISl SKCIIEPUMEHTAIIBHON MTPOBEPKU MMITOTE3 OTHOCUTENILHO 3aKOHOMEPHOCTEH MPOTEKaHNsI XUMHYECKUX peaKiuit
U TIPOTHO3UPOBAHUS BO3MOXKHOCTEHN UX OCYIIECTBIECHHUS;

- yMeThb NMOATBEPXKJAaTh HA KOHKPETHBIX IPUMEPAaX XapakTep 3aBHCHMOCTH PEaKIMOHHON CIIOCOOHOCTH OPraHHYECKHX

COEIMHEHHI OT KPaTHOCTU M THIIA KOBAJIEHTHOW CBA3M (”ﬂ- " m ""), B3aMHOTO BIMSHHS aTOMOB U TpPYI aTOMOB B
MOJIEKYJIaX; a TaKXKe OT 0COOEHHOCTEH pean3aly pa3TNIHBIX MEXaHH3MOB ITPOTEKAHNS PeaKIii;

- YMETh XapaKTepH30BaTh 3JIEKTPOHHOE CTPOSHHE aTOMOB (B OCHOBHOM 1 BO30Y)K/IEHHOM COCTOSHUH) ¥ HOHOB XMMHYECKHX
snemeHToB 1 - 4 mepuonos Ilepmonmueckoit cuctemsl .M. MenaeneeBa M MX BaJICHTHBIE BO3MOXKHOCTH, UCIIONB3YS
norstis "s", "p", "d-31exTpoHHBIE" OpOUTaNIHN, SHEPreTHYECKNE YPOBHHU; OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB

XUMHUYCCKHX 3JICMCHTOB U 06pa3yeMLIx HUMH COCI{I/IHCHI/Iﬁ I10 I€puoJam u rpymnmnam;

OK 02. Hcrione30BaTh COBPEMEHHBIE
CpeJICTBA ITOMCKa, aHAIN3a U
MHTEPIpeTalui HHPOPMALUH 1
HH(POPMAIIMOHHBIE TEXHOJIOTUH JUIS
BBITIOJIHEHHUS 33124
pod)eCCHOHATBHOM NesTEeNbHOCTH

B o0s1acTH IEHHOCTH HAYYHOIO MO3HAHMS:

- c(hOpPMHPOBAaHHOCTH  MHPOBO33PEHHUS,  COOTBETCTBYIOILIECTO
COBPEMEHHOMY VPOBHIO Da3BHTHS HayKd © OOIIECTBEHHOU
MPaKTUKH, OCHOBAaHHOTO Ha JHAJIOre KYJIBTYpP, CIHOCOOCTBYIOIIETO
OCO3HaHHIO CBOETO MECTa B MOJMKYJIBTYPHOM MHPE;

- COBEpIIEHCTBOBAHUE S3BIKOBOM M YHUTATENHCKOW KYIBTYPHI KaKk
CpeZICTBa B3aMMOJICHCTBUS MEK/TY JIFOJIbMHU U TIO3HAHUS MUPA;

- OCO3HAHHE IICHHOCTH HAy4YHOH JESITENLHOCTH, TOTOBHOCTB
OCYIIECTBIATh MPOCKTHYIO M HCCIIENOBATEIBCKYIO IEATENHHOCTh
HWHIMBHUYAJIbHO U B TPYIIIE;

OBJlajleHHe YHMBEPCAJIbHbIMH Y4eOHBIMH MO3HABATEJbHBIMHU
el CTBUSIMU:

B) padota ¢ nHdopmanueii:

- BIIaJCTh HaBHIKAMU TONy4YeHHs HMH(OpPMAaLMK W3 HCTOYHUKOB

- YMETh IUTAHMPOBATh U BBIMOJIHATH XMMHUUECKUH 3KCIEPUMEHT (IPEBpAICHHsI OPraHUMYECKUX BEILIECTB MPU HarpeBaHWH,
MOJYYEHUE 3TWICHA W W3y4YEHHE €ro CBOMCTB, KQUECTBEHHBIC PEAKIMU Ha ajbJETH/bl, KpaXxMall, YKCYCHYIO KHCIOTY;
JeHaTypanust OENKOB HPH HAarpeBaHHU, L[BETHBIC PEaKIUH OENIKOB; NMPOBOAUTH PEAKIMUM HOHHOIO OOMEHa, ONpeneliTh
cpeny BOIHBIX PacTBOPOB, KAaUueCTBEHHBIC PEaKUUHM Ha Cylb(aT-, KapOOHAT- M XJIOPHI-aHUOHBI, Ha KaTHOH aMMOHUS;
pemarh 3KCrepUMEHTaNIbHbIE 3ajaud 1o TemaM "Mertamisl" n "Hemeramisl") B COOTBETCTBHM C INpaBHJIAMH TEXHHUKH
0e30MacHOCTH MPU OOPAIEHUH C BELIECTBAMH U J1a0OPATOPHBIM 000PYJOBAaHUEM; MPEJICTABIAT PE3YIbTaThl XHMUYECKOTO
JKCIIepHMEHTa B (hOopMe 3aliCH ypaBHEHUH COOTBETCTBYIOIIMX pPEaKIMil M (OpPMYIHpOBAaTH BBHIBOJBI HA OCHOBE JTHX
Ppe3yJIbTaToB;

- yMeThb aHAIM3HPOBATh XUMUYECKYI0 HH(GOpPMAIMIO, MONYy4aeMyl0 H3 pPa3HBIX HCTOYHUKOB (CPEICTB MAacCOBOH
nHpopMmarmy, ceTb MHTepHeT u 1pyrue);

- BIAJETh OCHOBHBIMM METOJaMH HAyYHOTO IIO3HAHMS BCIIECTB M XMMMYECKHX SBJICHUH (HaONIFOJCHHWE, M3MEpEHHE,
OKCIICPHMEHT, MOZICTHPOBAHHE);

- yYMETh NPOBOAUTH PACUETHl 1O XMUMHUYECKMM (OPMYNIaM M YPABHEHHAM XUMHYECKHX PEAKUUH C HCIOIb30BAHUEM
(pM3MYECKNX BEJIMYHH, XapaKTEPH3YIOLINX BEIIECTBA C KOJINYECTBEHHOH CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIC YCIIOBHS)
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Pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IOWUCK, AHAJU3,
CUCTEMaTH3aLMI0 M HWHTEPHpETAl0 WH(YOPMAIMU Pa3InYHBIX
BUJIOB U OPM MpeCTaBICHNUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHbIX (OpMaTax C y4eTOM HAa3HAUCHHUS
HHPOpPMALIMK U 1EJNEBOM ayJUTOPHUH, BHIOMpas ONTHMAIbHYIO
(hopMmy npencTaBIeHUs U BU3YaIU3aLHu;

- OILICHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMALUH, e
COOTBETCTBHE MPABOBBIM M MOPAILHO-3THYECKUM HOpPMaM;

- HCII0JIb30BaTh cpencraa HHOOPMALOHHBIX u
KOMMYHHKALIMOHHBIX TEXHOJIOTMHA B PEUICHMH KOTHUTHBHBIX,
KOMMYHHKATUBHBIX M OPraHU3alMOHHBIX 33a4 C COOJIIOICHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHMKH O€30HaCHOCTH, TUTHEHBI,
pecypcocOepeKeH s, TPABOBBIX M ITHYECKHX HOPM, HOPM
HHPOPMALMOHHOM 0€30MacHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3aLIMTHI HH(pOPMALIIH,
HHPOPMALMOHHOW 0€301MaCHOCTH JINYHOCTH;

ra3oB, KOJIMYECTBA BEILECTBA; MCIOIb30BaThb CUCTEMHBIE XUMHUYECKUE 3HAHMA U1 NPUHATHS PELICHUH B KOHKPETHBIX
JKH3HEHHBIX CUTYAIIHsX, CBI3aHHBIX C BEIECTBAMU U UX IPUMEHCHHUEM;

- YMETb CaMOCTOSITEJbHO IUIAHUPOBATh M IIPOBOJUTH XHMMHYECKMH OKCHEPUMEHT (MONyd4eHHe M H3ydeHHE CBOMCTB
HEOPraHMYECKUX M OPraHMYECKUX BEILECTB, KAuyeCTBEHHBbIE PEAKLUU YIIIEBOAOPOJOB pPA3IMYHBIX KIACCOB U
KHCJIOPOACOAEPKALIUX OPTaHUUECKHUX BEILECTB, PELICHHE YKCIEPHUMEHTANIbHBIX 3aa4 110 PACIO3HABAHUIO HEOPTAaHUYECKHX
U OpraHM4YeCKUX BEIIECTB) C COOJIOJCHMEM IpaBHI 0€30IacHOr0 oOpalleHHMsi C BELIeCTBAMH M JIAOOPaTOPHBIM
obopynoBaHueM, (GOpMYIHPOBATh LEIH HCCIEAOBAHUS, NPEJOCTABIATE B PA3IUIHON (hOopMe pe3yNnbTaThl JKCIICPHMEHTa,
aHAIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCT;

- YMETb OCYIUECTBIISITH LIEJICHAIPABICHHBIH MOMCK XMMHYECKOH HH(OPMAUMM B PA3IMYHBIX MCTOYHHKAX (HaydHas M
ydeOHO-Hay4YHas JINTepaTypa, CpelcTBa MaccoBol MH(popManuu, ceTb MHTepHeT U Apyrue), KpUTHYECKH aHAIH3UPOBAaTh
XHMHYECKYI0 HH(POPMAIHIO, IepepadaThiBaTh €€ H HCII0Ib30BaTh B COOTBETCTBHH C IIOCTABICHHON y4eOHOIT 3aiaueii;

- BJIAJ€Th CUCTEMOIH 3HaHUI 0 METOJAaX HAYYHOTO MO3HAHMS SIBICHUI IPHPOJIBI, UCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX U
YMEHUSIMH IIPUMEHATH 3TH 3HAHHS IPH DKCIEPUMEHTAIEHOM HCCIEIOBAaHWHU BEIIECTB U UL OOBSCHEHHS XUMHYECKHX
SIBJICHUH, UMEIOLIMX MECTO B IPUPOE MPAKTHUECKOH AEATEILHOCTH YEJI0BEKA U B TIOBCEAHEBHON KU3HU;

OK 04. DddextrBHO
B3aMMOJIEICTBOBATh M PaboTaTh B
KOJUIEKTHBE H KOMaH/Ie

- TOTOBHOCTH K CaMOpasBUTUIO, CAaMOCTOSTEIbHOCTH U
CaMOOIMPEIEICHHUIO;

-OBJIA/ICHHE HABBIKAMH Y4eOHO-HCCIIEIOBATEIbCKOW, IPOSKTHOU U
COLIMAIBHOM JIEITEILHOCTH;
OBnaaenne YHHBEPCAJTbHBIMHI
edCTBHAMU:

0) coBMeCTHasI 1eATeJTbHOCTD.

- [OHMMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOH U
HHUBUIYaIbHOH paboTEI;

- IPUHUMATH [ETH COBMECTHOW IESTENbHOCTH, OPraHM30BBIBATH U
KOOPAHHUPOBATH JEHCTBUS MO €€ IOCTHKEHHIO: COCTaBIATH IUIAH
JIeUCTBUH, paclpeneisiTb PO C y9eTOM MHEHHH YYaCTHHKOB
00CyXIaTh Pe3yJIbTaThl COBMECTHOI paboTHI;

- KOOPIMHHUPOBATh W BBIMONHATH PAabOTy B YCIOBHSIX PEaIbHOTO,
BUPTYaJIHOTO 1 KOMOMHUPOBAHHOTO B3aHMOJICHCTBYIS;

- OCYIIECTBIATH IO3UTHBHOE CTPATETHUECKOE IIOBEICHHE B
Pa3IHYHBIX CHTYAIHSX, OPOSBISITH TBOPYECTBO M BOOOPAKECHHE,
OBITH HHUI[HATHBHBIM

OBiaJieHe YHHBEPCATbLHBIMHU PEryJIsiTHBHBIMHU IeiiCTBHSIME:
r) IpUHATHE ce0s1 ¥ IPYTHX JIIOeii:

- IIPHHMMAaTh MOTHBBI U apryMEHTHI IPYTHX JIIOJEeH NpH aHalu3e
Pe3yIbTaTOB JETEILHOCTH;

- IPM3HABATH CBOE MPABO H IIPABO IPYTHUX JIOJCH Ha OIIHOKH;

- pa3BHBaTh CIIOCOOHOCT MMOHUMATh MHUP C TMO3UIIUH IPYrOro
YeJIOBEKa;

KOMMYHHUKATHBHBIMHA

- YMETb IUIAaHUPOBAaTh U BBINONHATH XUMHUYCCKUH SKCIIEPUMEHT (IIPEBPAIEHUS OPTaHUYECKUX BEIIECTB IPH HATPEBaHUU,
HOJIy4eHHE 3THJICHA M H3y4CHHE €r0 CBOMCTB, KAUGCTBCHHbIE PCAKLMM HA ajbJACTUJbI, Kpaxmaj, YKCYCHYIO KHCIOTY;
JleHaTypanust OeNKOB NP HAarpeBaHHHU, LBETHBIC PEAKIUH OENIKOB; IPOBOIMTH PEAKI[MH HOHHOIO OOMEHa, ONpenelsiTh
Cpelly BOIHBIX PacTBOPOB, KayeCTBEHHbIE PeaKLMU Ha Cyib(aT-, KapOOHAT- W XJIOPHA-aHUOHBI, HA KaTHMOH aMMOHMS,
pelath 3KCIEepUMEHTANIbHbIE 3a1aun 1o TemaM "Metamibl" u "Hemerauisl") B COOTBETCTBUM C INPABUIIAMU TEXHUKU
0€30IaCHOCTH IIPH OOPAIEHNH C BEIIECTBAMH 1 JIAOOPaTOPHBIM 000PYIOBaHHEM; IPEICTABIITE Pe3yIbTaThl XHMHIECKOTO
9KCIIEPUMEHTa B (hOpME 3allCH yPaBHEHHH COOTBETCTBYIOIIMX PEaKiil W (OPMyIMpOBATH BBIBOJbI Ha OCHOBE ITHX
pe3yJIbTaTOoB;

-yMETh CaMOCTOSITENIFHO IUIAHHPOBAaTh W IPOBOIUTh XHUMHYECKHIl OSKCIIepHMEHT (TIOTydeHHe M H3yYeHHE CBOICTB
HEOPraHMYeCKMX M OPraHWYeCKMX BEIIECTB, Ka4yeCTBEHHbIC PEAKIMH YIJICBOJIOPOJOB pA3MMYHBIX KJIACCOB H
KHCJIOPOZCOEPKAIINX OPraHUYECKUX BEIIECTB, PEIICHNE SKCIEPHMEHTAIbHBIX 33/1a4 [0 PACIO3HABAHHIO HEOPraHHYECKUX
M OpraHMYeCKHX BEIIECTB) C COONIONCHMEM MpaBHI 0€30MacHOr0 oOpalleHHsi C BEIIECTBAMH M JIAOOPaTOPHBIM
obopynoBanueM, GOpMyIHpPOBATh IIENIM MCCIENOBAHNMS, TPEIOCTABIATh B PA3IMYHON (opMe pe3yIabTaThl 3KCIIEPHMEHTA,
QHAIM3UPOBATh M OLICHUBATH MX JJOCTOBEPHOCTD;

OK 07. ConeiicTBOBaTh COXpaHEHHIO
OKpYKaloIleH cpesipl,
pecypcocOepexeH o, IPUMEHSATh
3HAHUS 00 U3MEHEHUH KJINMATa,
TIPUHIHIBI OEPEKITHBOTO
MPOM3BOACTBA, SPPEKTUBHO
JIeficTBOBaTh B UPE3BBIYANHBIX
CUTYaLUAX

B 06s1acTH 3K0J10rM4€CKOro BOCIMTAHMS:

- c(OpPMHPOBAHHOCTh SKOJOTHYECKON KYJIbTYpbI, TOHUMAaHHE
BIUSIHHUS COIHATbHO-9KOHOMUUYECKUX TPOILECCOB HA COCTOSHHE
MPUPOTHOM W COLMANBHOW Cpelbl, OCO3HaHHE TII00ATBLHOTO
XapakTepa SKOJOTHUECKHUX MPOOIIeM;

- TUIAaHUPOBAaHWE W OCYIICCTBICHUE ICHCTBUN B OKpYyKaroIien
cpee Ha OCHOBE 3HaHMS LENed YCTOWYMBOTO  pa3sBUTHS
YEJI0OBEYECTBA;

aKTUBHOE HETIPUSATHE ACHCTBHMN, MPUHOCSIMX BPE OKPYKAIOIIECH
cpene;

- chopMHPOBATh MPEACTABICHHUSA: O XHMHUYECKOH COCTAaBILIOIIEH €CTeCTBEHHOHAYYHOH KAapTHHBI MHPA, POIH XUMUH B
MIO3HAHHH SIBJICHUI MPUPOABI, B ()OPMUPOBAHUH MBIILICHUS M KYJIbTYpPHI JIMYHOCTH, €€ (YHKIHOHAIBHOI IPaMOTHOCTH,
HEOOXOMUMOH I pelIeHHs MPAaKTUYECKUX 3aad U JKOJOTUYECKH OOOCHOBAHHOIO OTHOMICHUS K CBOEMY 3IOPOBBIO H
MIPUPOHOIL cpene;

- YMETh COONIONATh TpaBUIa SKOJIOTHYECKH IeNeco00pa3sHOro MOBEICHHSA B OBITY M TPYAOBOH JIEATENBHOCTH B IIEISX
COXPaHEHUSI CBOCTO 3[0POBbS M OKPY)KAIOMIEH IPHUPOIHON CpeIbl; YYUTHIBATH ONACHOCTb BO3JCHCTBHS HA JKHUBBIC
OpraHM3MBbl OIPEJETICHHBIX BEIIECTB, IOHUMAsk CMBICII ITOKA3aTeNsd NPEeIeIbHON NOMYyCTUMON KOHLIEHTPAIUH;

- YMeTh HPOTHO3HPOBATh, AHAJIU3UPOBATH M OLCHUBATh C MO3MIUI 3KOIOTMYECKON OE30ITaCHOCTH TOCIICACTBHS OBITOBON 1
IIPOU3BOJCTBEHHON JIEATEIFHOCTH YENI0BEKA, CBI3aHHOH ¢ IepepaboTKOIl BEIeCTB; HCIOIb30BaTh IIOTyYCHHbIC 3HAHUS IS
IPHUHSATHS TPAMOTHBIX PelIeHHI NPoOIeM B CHTYAIHSAX, CBS3aHHBIX C XHUMHUEH;
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- YMCHHUE TIPOTHO3UPOBATH He6nar0np1/mTHme OKOJIOTUYCCKHUE
TIOCJICACTBUSA NIPEAIIPUHUMACMBIX HeﬁCTBHﬁ, IpeaoTBpaiaTh Ux;

- paclIupeHue OoIbpITa JACATCIIBHOCTH 9KOJIOTUYECKOM
HaIMpaBJICHHOCTH,

- OBJIaJICHUC HaBBIKAMH y'{e6HO-I/ICCJ'IeZ[OBaTCHLCKOI‘//I, HpOeKTHOﬂ u
COLll/laJleOﬁ JCATCIIbHOCTH,

- YMETh OCO3HABaTh OIACHOCTH BO3JCHCTBHUS Ha )KHBBIC OPIaHU3MbI ONPE/ICICHHBIX BEIIECTB, IOHMMAsi CMBICII TOKA3aTelst
HpENeIbHON JOIyCTHMOM KOHILEHTPALMH, M IOSCHSTh Ha IPHUMEpax CHOCOOBI YMCHBUICHHS ¥ HPEAOTBPALICHUS HX
BPEHOTO BO3ICHCTBHS Ha OPraHU3M YeJIOBEKa.

ObecneueHue JeATeNbHOCTH CTPYKTYPHOTO HOApa3/ieNeHHs.

TIK 4.1. [TnanupoBaTh OCHOBHbIE IOKA3aTEIH IPOU3BOJICTBEHHOIO ITpOLIECCa.

TIK 4.2. [TnaHupoBaTh BBIMOIHEHHE PAOOT UCTIOTHUTEIAMH.

1K 4.3. Opranu3oBsIBaTh paboTy TPYJOBOTO KOJUICKTHBA.

1K 4.4. KoHTponupoBaTh X0 U OLICHUBATH PE3yJIbTaThl pabOThI TPYAOBOrO KOJUICKTHBA.
TIK 4.5. BecTu yueTHO-OTYETHYIO JOKYMEHTALIUIO.




2. CTpyKTYypa M cojiep:KaHue 0011e00pa3oBaTeJbHONH TUCHUILIHHBI « XUMHSDH)
2.1. O0beM TUCHUTLIUHBI U BUbI Y4eOHOH padoThI

Bup yueOHoii padoTbl

O0bem B yacax

O0BeM 00pa3oBaTeIbHOI NPOrpaMMbl JUCHHILTHHBI 144
B T.4.

OcHOBHOe cofiep:kanue 81
BT. 4.

TEeopeTHIecKoe 00yIeHNe 34
NPaKTHYECKUE 3aHATUS 33
B T.4. KOHTPOJIbHBIE pabOTHI 5
nabopaTopHbIE 3aHATHUS 14
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE COlep:KaHMe (COJep:KaHMe TPUKIATHOTO 47
MOJYJIs1)

BT. 4.

TeopeTHYecKoe 00yueHne 5
MPaKTUYECKHE 3aHATUS 26
nabopaTopHbIE 3aHATHUS 16
IMpome:xyTounas arrecranus (IK3aMeH) 16
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2.2. TemaTu4ecKuii jIaH u CoICPKAaHUEC TUCHUITIMHBI

HaunMeHoBaHMe pa3esioB U TeM Copep:xaHue y4ed0HOro MaTepuaJa (0CHOBHOE H NMPo(deccHOHAIHLHO-OPHEHTHPOBAHHOE), Bcero B tom |®opmupyembie
JIa0opaTopHbIe M MPAKTHYECKUE 3aHATHS, MIPUKIATHOH MOAYIb yHuciae | KOMIeTeHUHH
=
@ g
z g
z 3
e =
X
o 4
S«
gE
=
1 2 3 4 5
OcHOBHOE coJep:KaHue 128+16D 86
Pasnes 1. OcHOBBI CTPOEHUSI BelleCTBA 6
Tema 1.1. OcHOBHOE coep:KaHHe 4 OK 01
CrpoeHHE aTOMOB XMMHUYECKUX JIEMEHTOB TeopeTHueckoe 00yueHme 2
Y IpUpPOJa XUMUYECKOH CBS3U
CoBpeMeHHasT MOJIENIb CTPOCHHUS aToMa. DIEKTpOHHas KoHpurypamus aroma. Knmaccupukarms
XUMHYECKHX JJIEMEHTOB (S-, P-, d-ajgeMents). BasieHTHBIE JIEKTPOHBI. BalleHTHOCTS.
DJeKTpOHHAsI NPUPOJAa XUMUYECKOW CBA3H. DIEKTPOOTpULATENbHOCTh. KoBaneHTHas cBs3b, e 2
Pa3HOBUIAHOCTA W MEXaHU3MBI 00pa3oBaHHs (OOMEHHBI W JOHOPHO-aKUENTOpPHBIN). MoHHAs
cBs3b. MeTtamnnueckas cBsi3b. BogopoaHas cBsizb. MexXMOJIEKYIISIpHbIE B3aUMOIEHCTBUSL.
M30TO1BI, OCHOBHOE M BO30YKICHHOE COCTOSHIE aTOMA, THOPHIN3AIHS aTOMHBIX OpOHTaNIeH.
[pakTuyeckue 3aHATHA 2
Perienre npakTHUECKUX 33JaHUI HA COCTABJICHHE DIICKTPOHHO-TpaduyecKux HopMyJI 3JIEMEHTOB
1-4 nmepuonos.
Pemienne 3ajaHuii Ha MCNOJAB30BAaHUE XMUMHUYECKOH CHMBOJIMKM M Ha3BaHUN COEIMHEHUI IO 2
HOMEHKJIAType MEXIAYHApPOJHOTO COK3a TEOPETHUECKON M MPHUKIATHOW XUMUU U TPUBUAIBHBIX
Ha3BaHUM U1 COCTAaBJICHHS XHMHYECKMX (OPMYJI ABYXaTOMHBIX COCIMHEHHH (OKCHIOB,
CyJab(QHUIOB, THAPUIOB U T.I1.) ¥ JPYTrUX HEOPTAaHUYCCKHX COCAUHCHHUN OTIACIbHBIX KJIACCOB.
Tema 1.2. OcHOBHOE coiep:kaHue 2 OK 01
Ilepuonnuecknii 3akoH W Ttabumuma J[.U. OK 02
Teopernueckoe o0yuenune
MeHnpeneeBa
IpakTHyeckne 3aHATHSA 2
Ilepuonuueckas cucrema xumuueckux siemeHToB .M. MenneneeBa. Puznueckuil CMBbICI
ITepuomuueckoro 3akona J[.11. MenneneeBa. 3akOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMUYIECKUX
DJICMCHTOB, o6pa3yeMHx UMHU TPOCTBIX U CIIOKHBIX BEHICCTB B COOTBETCTBUU C ITOJIOKCHUEM
XUMHUYECKOTo 3JeMeHTa B [lepuoanyeckoit cucreme. MUpOBO33pEeHYECKOE M HAYYHOE 3HAYCHHE 5

ITepuomuueckoro 3akoHa /.M. MenneneeBa. [Ipornossr .M. MenneneeBa. OTKpBITHE HOBBIX
XUMHUYECKHUX DJIEMEHTOB.

Pemienue  mpakTUKO-OPUEHTHUPOBAHHBIX  TEOPETUYECKUX  3aJaHUid  Ha  XapaKTepU3alHIo
XUMHUYECKUX 9JIEMEHTOB «Merannnyeckue / HEMeTaJNINYeCKUe CBOMCTBA,
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9JIEKTPOOTPULATENILHOCTD U CPOJICTBO K AJIEKTPOHY XMMHUUECKHUX JIEMEHTOB B COOTBETCTBUE C UX
SJIEKTPOHHBIM CTPOEHHEM U TIOJIOKEHHEM B IEPHOANYIECKOH CHCTEME XMMHUYECKHX SJIEMEHTOB
J.. MenneneeBay.

Paznen 2. XumMuueckue peakuuun

11

Tema 2.1. TUITBI XUMUYECKUX PEAKINN

OcHoBHOe coxep:kaHue

TeopeTI/meCKoe oﬁyqelme

Knaccudukanus M THIBI XMMHYECKHX pEaKUMH C yYacTHEeM HEOPraHWYeCKHX BEIIECTB.
KonnuecTBeHHbIe OTHOIIEHNST B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH U PacyeThl
M0 YPaBHEHUSM XMMHYECKHX peakiuid. Moip Kak eJMHHUIa KOJMYecTBa BelecTBa. MouspHas
Macca. 3aKOHBI COXpaHEHHsS MacChl M JHEpPruu. 3aKoH ABoraapo. MosspHbli 00beM Ta3oB.
OtHocHTENbHAS TIOTHOCTB ra30B.

Peakmuy KOMIUIEKCOOOpa30BaHHMs C YYacTHEM HEOPraHWYECKHX BELIECTB (Ha IpHMepe
THAPOKCOKOMIUICKCOB LIMHKA W ATIOMHHUS).

IIpakTnyeckune 3aHATHSA

CocraBneHne ypaBHEHUI peaknuii COGOIUHEHMS, PA3JIOKCHHs, 3aMEIICHH, OOMEHa. Y paBHEHUS
peaKIuii TOpeHNs, HOHHOTO 0OMEHA, OKHCIICHH-BOCCTAHOBIICHUS.

Pacdyer kOIMUYECTBEHHBIX XapaKTEPUCTHK HCXOAHBIX BELIECTB M MPOAYKTOB peakuuu. Pacder
KOJINYECTBEHHBIX XapaKTePUCTHUK NMPOIYKTA PEaKLIUU COSAUHEHHs, €CIIM OJIHO U3 BELIECTB JaHO B
M30BITKE W/WIM COAEPKUT NMpuUMecu. Pacuer mMaccoBoil mwin 00bEMHOH J0JM BBIXOJA MPOIYKTa
pCakuun COCAUHCHHUA OT TECOPETHUUYCCKU BO3MOKHOTO. Pacuer 00BEMHBIX OTHOIICHHMI Ta30B.
Pacuet macchl (00beM, KOTMUECTBO BEIIECTBA) MPOAYKTa PEAKIIMH, €CIIU OJTHO U3 BEMIECTB JIAaHO B
BUJIE PACTBOPA C ONIPENEICHHON MaCCOBOM J10JIEH PACTBOPEHHOI'O BEIIECTBA.

ypaBHeHI/IH OKHCJIeHUsI-BoccTaHOBIeHUs. CTenedb okucieHuss. OKUCIUTEIb U BOCCTAHOBUTEIb.
OKHCIINTENHHO-BOCCTAHOBUTEILHEIC p€akuun B IIpUpOAC, IPOU3BOACTBCHHBLIX IIpoHECCax H
KUBHCACATCIBHOCTH OPraHu3MOB. OKHCIIUTENHHO-BOCCTAHOBUTENHHBII MOTCHIUAJI  CPEIbI.
CocraBiieHIC n YpaBHHUBAHUC OKHCJIIUTEIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ METOAOM
QJICKTPOHHOI'O Oananca. TumuuHbIE HCOPraHM4CCKUEC OKHUCIUTCIM HU  BOCCTAHOBUTCIIU.
3J'I€KTp0J'II/I3 PAaCTBOPOB 1 pacCIljiaBOB CoJIeH.

OK 01

Tema 2.2. DneKTpoIUTHIECKAS
JIICCOLMAIUSI 1 MIOHHBIH 0OMeH

OcHoOBHOE coJepKaHHe

Teopernueckoe o0yuenune

Teopust snekTpoauTHYECKOH Anucconmanuu. Peakuuu noHHoro obmena. CocTaBleHHE PEAKLUH
HOHHOTO 00MeHa IIyTEM COCTABJICHUA UX MOJIHBIX U COKPAICHHBIX NOHHBIX ypaBHeHHﬁ.
T'uaponuns coneii. 3HaueHWe TUAPOIM3a B OHOJOTMYECKHX OOMEHHBIX Iporieccax. [IpuMeHeHme
TUAPOJIM3a B IPOMBIINJIICHHOCTH.

JlaGopaTopHble 3aHATHSA

JlaGoparopnas pabota «Peakiuu THIpOIN3a.

HccnenoBanue cpefibl pacTBOPOB CoOJiel, 00pa30BaHHBIX CHIIBHBIMU M CIa0BbIMH HPOTOJIMTAMU, U
UX peakiuil ¢ pacTBOpamu Iiejaoyn U KapOonata HaTpus. COCTaBICHUE PEaKIMU THUAPOIH3A
coJielt.

OK 01
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KonTponbnas padora 1
CTpoeHNE BEECTBA U XUMUIECKUE PEAKIHH.

Paznmen 3. CTpOCHHe H CBOMCTBA HEOPraHu4e€CKHUX BEUIECCTB
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Tema 3.1. Knaccudukamms, HOMEHKIATypa
¥ CTPOEHHE HEOPTaHMUYECKNX BEIECTB

OcHoBHoOe coep:kaHue

Teopernueckoe o0yueHue

[Ipeamer HeopraHmueckod XUMHHU. B3ammocBs3b HeopraHmueckux BewiecTB. Kiaccudukarys
HeopraHuyeckux BemlecTB. IIpocTele M croxHble BemecTBa. OCHOBHBIE KJIACChl CIIOXKHBIX
BeIllecTB (OKCUIBI, THAPOKCHUJIBI, KUCIOTHI, coiau). HoMeHknaTypa U Ha3BaHHE HEOPTaHUYECKHX
BEILECTB UCXOJIS U3 UX XUMHUYECKOW (DOPMYIIBI MM COCTaBICHHE XMMHUYECKOH (hOPMYIIBI HCXOS
13 Ha3BaHMs BELLIECTBA I10 MEXIyHAPOJAHOM WM TPUBHAILHOM HOMEHKIIATYPE.
MesxmoneKymspHbele B3auMmojeiicTBusa. KpucramioruapaTsl. ArperaTHble COCTOSIHHS BEIIECTBA.
Kpucrammnaeckne u amop¢Hble BemiecTBa. THIBI KPHCTA/UIMYECKMX PELIETOK (aToMHasd,
MOJIEKYJISIpHasl, HOHHAs, METaJUTNYecKast). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEUIECTBA OT THIA
KpHCTAITNYeCcKO penreTku. [IpuauHb MHOTOOOpa3Hs BENEeCTB.

CoBpeMeHHBIE TPEJICTABICHNS O CTPOCHHH TBEP/BIX, )KUAKHAX U ra3000pa3HbIX BemecTs. JKunkue
KPUCTAJJIBL

IIpakTnyeckune 3aHATHSA

Pemenne 3amay Ha pacdeT MaccOBOHM JoiM (MacChl) XMMHYECKOTO AJIEMEHTa (COCOMHEHUS) B
MOJIEKYJe (CMECH).

Pelienne npakTH4ecKuX 3aJaHuil Mo Kiaccu(UKaluy, HOMEHKIATYpe U XUMHYECKHM (hopMyliam
HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KJIACCOB (HA3bIBATh U COCTABIATH (POPMYJIBI XUMHUECKUX
BEIIIECTB, OMPEACIIITh NPUHAIECKHOCTH K KJIACCy).

Hctounukn xumudeckod wuHpopmanuu (HayyHas W ydeOHO-HaydHas JUTEpaTypa, CpelCTBa
MaccoBoii umH(popMmanmu, ceth MHTepHer u apyrue). Iloumck uHbOpManuu 1Mo Ha3BaHHSM,
UICHTU(PHUKATOPAM, CTPYKTYPHBIM popmMyam.

OK 01
OK 02

Tema 3.2. OH3HKO-XMMHYECKHE CBOMCTBA
HEOPTaHMYECKIX BEIIECTB

OcHoBHOe coep:kanue
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Teopernueckoe o0yueHue

Meramibl. O6IIII/I€ (1)I/I3I/I‘IGCKI/I€ U XHMHYECKHE CBOMcTBa MeTaioB. CrocoObl NOJTyUCHHU.
3HayeHHe META/VIOB M HEMETAaJIOB B OpUpoAC U KUBHCACATCIbHOCTH YCJIOBCKA U OPraHn3MOB.
KOppO3I/I${ METaJUIOB: BUBI KOPPO3UH, CITIOCOOBI 3alIATBI METAJIJIOB OT KOPPO3UHU.

Hemeramner. OOniue ¢u3nyeckne U XUMUYECKHE CBOICTBA HEMETAJUIOB. THIUYHBIE CBOMCTBA
metauioB 1Y— YII rpymn. Kraccudukamms u HOMEHKIaTypa COEOWHEHHH HEMETalIoB.
KpyroBopoTbsl GHOTeHHBIX 3JIEMEHTOB B IPUPOJIE.

XUMUYECKHE CBOHMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX BEMIECTB (OKCHIOB, THAPOKCHIOB,
KHCJIOT, COJIeH W Ap.). 3aKOHOMEPHOCTH B M3MECHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEIMHEHUH, BBICIIINX OKCHAOB M THIPOKCHIOB.

HpaKTu!{ecmle 3aHATHSA

OK 01
OK 02
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CocTaBneHre YypaBHEHHM XMMHUYECKHX PEaKUUi ¢ Yy4acTHEM MPOCTBIX M CIIOXKHBIX
HEOPTaHMYECKUX BEINECTB: OKCHIOB METANJIOB, HEMETAUIOB M aM(OTEPHBIX 3JIECMEHTOB;
HEOPTaHMYECKUX KHCJIOT, OCHOBAaHMH M aM(OTEPHBIX THAPOKCHIOB, HEOPTAaHHIECKUX COJICH,
XapaKTepU3yOIINX UX CBOIHCTBA.

Pemmenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHX 3aJaHMl Ha CBOWCTBA M IOIydeHHE
HEOPTaHMYECKHUX BEIIECTB.

JlabopaTopHble 3aHATHSI

JlabopatopHras paboTta «CBOWCTBa METAJIIIOB 1 HEMETAJIIOB.

HccrnenoBanme QU3NUECKNX M XUMHYECKHX CBOWCTB METAJUIOB W HEMETauoB. PemreHue
SKCIEPUMEHTAIBHBIX 3a/1ad 110 CBOMCTBAM XMMHYECKIM CBOWCTBAM METAJIOB U HEMETAJUIOB, IO
PACIO3HABAHMIO M MOJIYYCHHUIO COEIMHEHUH METAJIIOB U HEMETAIIIOB.

Tema 3.3. IIpomsBoacTBo HeopraHumdeckux| OCHOBHOe COIEepsKAHNE 4 OK 01
BEILECTB. 3HAYCHUE U IPUMEHEHHE B OBITY U OK 02

Teoperuueckoe odyueHue
Ha NPOU3BOJICTBE

OOmmue npencTaBieHHs O MPOMBIIUIEHHBIX CIIOCO0aX MOJYyYeHHsT XMMHYECKHX BELIECTB (Ha

npuMepe NPOU3BOJCTBA AMMHAKa, CEPHON KHCIIOTHI).

UYepHast u uBeTHass Metatyprus. llpakThdeckoe NMpHUMEHEHHE DJIEKTPOIM3a JUIS TONYy4YEeHHUS 2

IIENOYHBIX, UIETOYHO3EMENbHBIX MeTaioB H  amoMuHHA. CTEKIo W CHIIMKaTHas

MPOMBIIIIEHHOCTb.

ITpobnema 0TX010B ¥ MOOOTHBIX MPOJTYKTOB.

IIpakTnyeckune 3aHATHSA

Pemenne npakTHKO-OpPMEHTHUPOBAHHBIX 33JaHUH O POJIM HEOPTaHWYECKOW XMMHUHM B Pa3BUTHH

MEJIMIMHBI, CO31aHUH HOBBIX MaTepHajioB (B CTPOUTENIBCTBE U JP. OTPACISIX MPOMBIIIICHHOCTH),

HOBBIX HCTOYHHMKOB 3HEpruu (aJbTEPHATHBHBIC HCTOYHUKH SHEPrHH) B pPEUICHHH MHpoOiieM

9KOJIOTHYECKOH, SHEPTETUIECKON U MHIIEBON 0€30MacHOCTH.
KontpoasHast padora 2 1
CBOIiCTBa HEOPraHMYECKHX BEIECTB.
Pa3nen 4. CTpoenne u CBOIiCTBa OPraHUYECKHX BEIleCTB 27
Tema 4.1. Knaccudpukammsa, crpoerne u| OCHOBHOE Coep:KaHHe 4 OK 01
HOMEHKJIATYpa OPraHU4YeCKUX BEIECTB Teopernueckoe obydenue

[Ipeamer opranudeckoit xumMun. B3anMoCBsI3b HEOPraHNYECKUX M OPTaHNYECKUX BELIECTB.

XUMHUYECKOe CTPOCHUE KaK MOPSIOK COSANHEHUS] aTOMOB B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTH.

OCHOBHBIE TIOJIOKECHHUSI TEOPUM XHMHYECKOTO CTPOEHUSI OpraHMYeCKHX coeAuHeHumit A.M.

ByrnepoBa. YriepomHbIli CKeleT OpPraHMYECKOW MOJIEKYJbl. MOJIEKYISIpHbIE U CTPYKTYPHBIE

(pa3BepHyTbIE, COKpAIlleHHbIE) XUMHYEeCKHEe (HOPMYNbl. 3aBHCHMOCTh CBOWMCTB BEIIECTB OT 2

XMMHUYECKOTO CTPOCHHUSI MOJIeKyll. M3oMepus M n3oMephl (CTPYKTypHas, reoMeTpuieckas (Iuc-
TpaHc-m3oMepus). KpaTHOCTh XUMHUYECKOH CBS3H.

ITonsTHe 0 GyHKIMOHAIBHON Tpymie. [IpUHIMIBI KITaCCU(PUKAIIUNNA OPTAaHHYECKUX COCTUHEHHH.
MexnyHapoaHasi HOMEHKJIATypa U IPUHLMIIBI HOMEHKJIATYPbl OPraHUYECKUX COEMHEHUN.
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IIpakTHyeckne 3aHATHSA

HomeHkiaTypa OpraHH4ecKUX COSOUHEHUH OTIEIbHBIX KJIacCOB (HACHILICHHBIC, HEHACHIILICHHbIC
¥ apOMaTHYeCKHe YIIICBOAOPOBI, CIIUPTHL, (PEHOIBI, albIeTHIbl, KETOHbBI, KApOOHOBBIE KHCIIOTHI
u 1p.) CocraBieHHE IOMHBIX W COKPALICHHBIX CTPYKTYPHBIX (JOPMYJI OpPraHHMYECKHX BEIISCTB
OTZCNIBHBIX KJIACCOB, HMCIOJB3YsS WX Ha3BaHUA [0 CHCTEMaTHYECKOH HOMEHKJIaType. Pacuers
npocreiiiieil GopMynbl OpraHu4ecKol MOJIEKYJIbI, ICXOAS U3 3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2. CsoiictBa  opranuuyeckux| OCHOBHOe coJep:KaHHe 14 OK 01
COEMHEHU N OK 02

Teopernueckoe odyueHnue 10

Ou3nKO-XMMHYECKHE CBOWCTBA OPraHUYECKUX COCJMHEHHWH OTIENbHBIX KIIAacCOB (OCOOEHHOCTH

Ki1accu(UKallMd U HOMEHKJIATypbl BHYTPH Kiacca; FOMOJOTHYECKHH psii W oOmas dopmyia;

n3oMepust; PU3NUECcKre CBOMCTBA; XMMHUUECKHE CBOICTBA; CIIOCOOBI MOTY4eHHs):

— mpeJesibHbIE YIIeBoopobl. ['opeHne MeTaHa Kak OAWH U3 OCHOBHBIX MCTOYHHKOB TEIUIA B

MPOMBIIIICHHOCTH U OBITy. CBOWCTBA MPUPOIHBIX YTICBOIOPOIOB, HaXOXKICHHE B TPUPOAC U 2

MPUMEHEHUE aJIKaHOB;

— HemnpeseNbHBIE W apoMaTH4ecKue yrieBogoponsl. [loaumepusanusi STHICHA Kak OCHOBHOE

HalpaBjeHUE €ro MCHOJIb30BaHUs. ['OpeHue aleTHieHa Kak MCTOYHUK BBICOKOTEMIIEPATypHOTO 2

TUIAMEHH JIJIsl CBapKH M PE3KH METaJLIOB;

— KHCJIOPOJICO/IEpXKALINE COCAUHEHHsT (CHHUPTHI U mpocThle 3(QUpHI, (GEHONBI, anbIeruabl H

KETOHBI, KapOOHOBBIE KHCIOTHI M UX MPOU3BOAHBIE). [IpakTHUeckoe MpUMEHEHHE STHICHTIIMKOIA, 2

riauuepuHa, ¢penona. [Ipumenenne GopmMaibaeruja, aneTaibIernia, YKCycHoOi KucioTsl. Mpuia

KaK COJIM BBICITMX KapOOHOBBIX KHCIOT. MOIOIIIE CBOWCTBA MBLIA;

— a30TcoJiepIKaIIne COeTMHEHUS (AMUHBI U1 aMUHOKHUCIIOTHI, OETIKN). 2

Knaccudukamus m 0oCOOCHHOCTH OpraHMYECKUX peakuuii. PeaknmoHHBIE IEHTPHI. Pagukaisr. 2

[lepBoHauaNbEHBIC TOHATHS O THIIAX M MEXaHU3MaX OPTaHUYECKUX PeaKIuil.

IIpakTnyeckune 3aHATHSA

Pemenne memovek mpeBpalleHH Ha TEHETHYSCKYHO CBSI3b MEXKAY KIIACCAMH OPTaHUYECKUX

COEJIMHEHUH C COCTAaBJIEHHWEM Ha3BaHWI OPraHWMYECKHX COEJUHEHWH MO TPUBHAIBHOW WU

MEKIyHApOIHON CHCTEMAaTHYECKOH HOMEHKJIaType. Pemenne pacdeTHbIX 3a/1a4 1O YpaBHEHUSIM

peaKIuii ¢ yuacTHeM OpPraHU4eCKUX BEUIECTB.

JlaGopaTopHble 3aHATHSA

Jlaboparopuas pabota «[losydeHne dTuIeHa U U3yUEHUE €T0 CBOHCTBY.

[MonydeHue 3TUIIeHa M3 ATaHOJA B JIaDOpaTOpHM M U3yUYeHUE ero (PU3UUECKHX U XUMHYECKUX

cBoicTB. CocraBlieHHe peakiMii MPUCOETUHEHHS W OKHCJICHHUS Ha IMpuMepe dTHiieHa. Pemenue

pacyeTHbIX 3a/1a4 C UCII0JIb30BaHHEM IUIOTHOCTH I'a30B 10 BOJIOPOY U BO3AYXY.
Tema 4.3. Opranndeckue BemiectBa B| OCHOBHOE COepIKaHHe 8 OK 01
JKU3HENESTEILHOCTH YeJI0BEKa. OK 02

Teoperuuyeckoe odyuenmne 6
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HpOI/BBO[[CTBO u MMPpUMCHCHUEC
OPraHNYCCKUX BEUIECTB B IIPOMBIIIIIIEHHOCTH

Buooprannyeckne coennuenus. [Ipumenenune u Ouonoruueckas pojib yrieBoaoB. OKuciieHHe
YTJIEBOJIOB — HCTOYHHMK 3HEPIWH JKMBBIX OpraHm3MoB. OOJacTH NpUMEHEHHS aMHUHOKHCIOT.
ITpeBpammenus OenkoB mumy B opranniMme. buonornueckue GpyHknnu 6enkos. bronormaeckne
(¢byHKINHN XUPOB. Poib opraHndeckoil XMMUH B pelIeHHH Ipo0IeM NHIIeBON 0€30I1aCHOCTH.
HyknenHoOBBIE KHCIOTHL: cocTaB U cTpoeHue. CTpoeHne HykiaeoTuaoB. COCTaB HYKJICHHOBBIX
kucioT (AHK, PHK). Poirs HyKJI€HHOBBIX KHCIIOT B XKI3HEICSTEILHOCTH OPTaHU3MOB.

IIpon3BOACTBO OpraHMYECKUX BEIMIECTB: IIPOM3BOACTBO METaHONA, IepepaboTka HEPTH.
IlonuaTuneHn kak KpyNHOTOHHaKHBIM HNPOAYKT XMMHUYECKOTO IpOU3BOIACTBA. I[lpumeHeHHe
atuineHa. [ Ipon3BoACcTBO U NpUMEHEHUE KayuyKa U PE3UHBI.

CuHTeTHYEeCKHE U HCKYCCTBEHHBIE BOJIOKHA, WX CTpPOEHHE, CBoiicTBa. IIpakTuueckoe
HCIIOJIb30BaHUE BOJIOKOH. CHHTCTHYCCKHME IUICHKH: M30JISALHUSA JUIsl MPOBOJOB, MEMOpPAaHBI s
OTIPECHEHUS BOJIbI, 3aIMTHBIE TUICHKU ISl aBTOMOOWIIEH, TIACTBIPH, XUPYPrUUECKHE MOBSI3KH.
Hogsble TexHONMOrNM JaabHENIIEro COBEPUIEHCTBOBAHUS MTOJTUMEPHBIX MaTEpHAIOB.

Ponb opranuueckoil XMMHUHU B PCIICHHH MPOOJEM SHEPreTHYECKO Oe30MacHOCTH, B PAa3BUTUHU
MEIWIUHBI, CO3JAHHMH HOBBIX MATEpPHANIOB, HOBBIX HCTOYHHKOB JHEPIHH (aIbTEpPHATHBHEIC
WCTOYHUKHU DHEPTHUH).

HpaKTuquKne 3aHATHA

PerieHre MpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUl MO COCTABICHHIO XHMHUUYECKHX PEaKIUi,
OTPaXAIOMIUX XUMHYECKYI0O AKTHBHOCTh OPTraHMYECKUX COCIUHEHHN B PAa3IMYHBIX Cpeaax
(TIpUPOTHBIX, OMOIOTUIECKHUX, TEXHOTCHHBIX).

Kourpoabnas padora 3

CTpyKTypa 1 CBOWCTBA OPraHUYECKUX BEUICCTB.

Paznean 5. Kunernueckue u TEPMOAMHAMHUYIECCKHUEC 3AKOHOMEPHOCTH MPOTEKAHUA XUMHUIECCKUX pealcum"l
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Tema 5.1. Kunernuyeckue 3aKOHOMEPHOCTH
MPOTEKAHNS XUMHUUECKUX PEaKINi

OcHoBHOE coiepkaHue

TeOpeTH‘leCKOB oﬁyqelme

Xumuueckue peakim. Krmaccudukaius XAMUYECKHX peakiuid: 1mo (Ha3oBoMy CoOCTaBy
(roMoreHHbIE W TeTepOreHHBbIe), TI0 HCIOJIb30BAHUIO KaTainu3atopa (KaTaJuTHYeCKue |
HEKaTaJIUTHYECKHUE).

CKOpPOCTh PEaKIINH, €€ 3aBUCHMOCTh OT PAa3JIMYHBIX (PAKTOPOB: IPUPOJIEI PEATUPYIOIIUX BEIICCTB,
KOHIICHTPAI[MM PEarnpyoNINX BEIIeCTB, TeMIepaTypsl (mpaBmwio Bant-['odda), mromanu
PEaKUMOHHON TMOBEPXHOCTH, HAIMYHUS KaTaiu3aropa. Pollb KaTaliu3atopoB B HpUPOLE U
MPOMBIIIJIEHHOM POU3BOCTBE.

DOHeprus aKkTHBAallMM. AKTUBHpOBaHHbIA Komiulekc. Karamuzatopel u  karanu3. Pousb
KaTaJnu3aToOpPOB B MPUPOJIE U MMPOMBIIIJICHHOM IPOU3BOJCTBE.

JlaGopaTopHble 3aHATHSA

M3yueHne 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKOM pPEakUUMU OT KOHLEHTpAlUu pPearupyroumx
BEILIECTB M TEMIIEPaTyPhl.

Jlaboparopras paboTa Ha BEIOOD:

1. JlabopartopHast pabora «OmpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIMH OT KOHIIEHTPAIUH
pearupyronmx Beniectsy. MccnenoBanne 3aBHCUMOCTH CKOPOCTH PEAKIMHU OT KOHICHTpAIHH.

OK 01
OK 02
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Onpenenenne KOHCTAHTBI CKOPOCTH PEAKLIUK I'pahuIecKUM METOIOM.

2. Jlabopatopnas pabora «OrmpenerneHne 3aBUCHMOCTH CKOPOCTH PEAKIMH OT TEeMIepaTyphI».
HcenenoBanne 3aBHCHMOCTH CKOPOCTH PEAaKIMU OT TeMIepaTyphl. PacdeT sHeprum akTHBaUUH
peaKuum.

Pernenne npakTHKO-OPHEHTUPOBAHHBIX 3a/laHUi Ha aHAJIH3 (PaKTOPOB, BIUSIOMINX Ha H3MCHEHHUE
CKOPOCTH XMMHYECKON pEaKIHy.

Tema 5.2. Tepmonunamuueckre| OCHOBHOE cO/lepKaHIe 6
3aKOHOMEPHOCTH MPOTEKAHHS XHUMHUYECKHX Teopermeckoe o0y1enne > OK 01
peakiuii. PaBHOBecHe XMMUYECKUX peaKkui OK 02
Knaccudukanus XUMHUYECKMX peakuuid: 1o TemioBoMy 3h¢dexTy (9K30TepMUYecKue,
SHIOTEPMHUYECKHE), MO oOpatuMmocTu (oOpatumble U HeoOpatumbie). TerioBsie APQPEKTHI
xuMudeckux peakuuil. Tepmoxumudeckue ypaBHeHMA. OOpaTHMOCTh peakiuil. XuMudeckoe
paBHOBECHE W €ro CMEIICHUE 10/ JCHCTBUEM Pa3IMuHbIX (HAKTOPOB (KOHLEHTpPAIMs PeareHTOB 5
WIN TIPOAYKTOB DEAaKIMH, AABJICHHE, TEMIeparypa) IUIsl CO3IAaHUS ONTHMAIbHBIX YCIOBHH
MPOTEKAHUS XUMHUYECKUX MPOLIECCOB.
[onsrue 06 sHTambIIH U dHTpONHH. DHeprus [ mo6ca. 3akon ['ecca u ciaencTBust U3 Hero. Pons
CMEILEHNs PABHOBECHS B TEXHOIOTHYECKHX MPOLECCAX.
IIpakTHyeckue 3aHATHSA
[puanun Jle Hlarense. Biustane pazandabix (GakTopoB HA N3MEHEHHE PABHOBECHS XMMUYECKUX
peakuui.
3aKoH JEeWCTBYIONIMX MAacC M KOHCTaHTa XMMHYECKOTO paBHOBecHsA. PacdeTsl paBHOBECHBIX
KOHIIEHTPAIM pearupyrolux BeIIeCTB M NPOAYKTOB peakuuii. PacueTsl TeroBoro s¢dexra
peaxnuu.
Pemienue nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUil Ha npuMmeHeHue npuHuuna Jle-Ilarense mis
HaXOX/ICHUSI HAIPaBJICHUs] CMEIIEHHs] PaBHOBECHS] XMMHYECKOW peakluH W aHalu3 (pakTopos,
BIMSIONUX HAa CMEIEHNE XUMHUIECKOTO PABHOBECHSL.
JlaGopaTopHble 3aHATHS
JlabopaTopHast pabota «l3ydeHune BIMAHUS Pa3INYHBIX (PAKTOPOB HA CMELIEHHE XHMHYECKOTO
paBHOBECHS.
HccnenoBanue BIUSHYUSA U3MEHEHHS KOHIEHTPALUU BEILECTB, PEAKIIMU CPEJbl U TEMIIEPATyphl Ha
CMEI[EHHE XUMHUYECKOro paBHoOBecus. CpaBHEHHE IOJyYEHHBIX PE3yNIbTATOB C TEOPETHUECKHU
MPOTHO3HpYyeMbIMU Ha ocHOBe npuHuuna Jle latense.
KonTtponbnas pabora 4 1
CKOPOCTb XMMHUYECKOH peakiMy U XUMUYECKOE PAaBHOBECHE.
Pa3nen 6./IlucnepcHble CUCTEMBI 9
Tema 6.1. [lucniepcHble cuctembl U Gpaktopsl| OcHOBHOE cofepKaHUe 4 OK 01
UX yCTOWIHBOCTH OK 02
Teoperuueckoe odyuenmne 2 OK 07
Hucnepcubie cuctemsl. Konmounansie cucteMbl. ICTUHHBIE pacTBOPHI.
PactBoperne kak (M3MKO-XUMHUYECKH mporecc. PactBopbl. CrocoObl  MPHUTOTOBICHHS 2

PacCTBOpPOB. PaCTBOpI/IMOCTb. MaccoBas J0JI1 paCTBOPCHHOT'O BCHICCTBA. HpeuenLHo JONYCTHUMBIC
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KOHLIEHTPAIIMX U UX HCHOJIb30BaHUE B OLEHKE IKOJIOTUUECKON O€30MacHOCTH.
Knaccudukamus aucnepcHBIX cucteM 1o coctaBy. CrpoeHme © (DaKTOpH YCTOHYHMBOCTH
IHCIIEPCHBIX CHUCTeM. Pacrmo3HaBaHHE WCTHHHBIX pacTBOPOB, KOJUIOMIHBIX PACTBOPOB H
rpydonucnepcHblx cucteM. CrpoeHne MuLe/UIBL. PaccenBaHWe cBeTa HpH  NPOXOXKICHUH
CBETOBOTO ITy4YKa Yepe3 ONTHIEeCKH HeogHOopoaHyo cpeny (3¢ dexra Turmams).

HpaRanecxne 3aHATHA

Perenue 3a1a4 Ha IPUTOTOBIICHUE PAaCTBOPOB.

Pemienrie MpakTHKO-OPHEHTUPOBAHHBIX PACUYCTHBIX 3aJaHUA Ha TUCHEPCHBIC CHCTEMBI,
UCTIONB3yeMble B OBITOBOW M MPOM3BOACTBEHHOW [EATENBHOCTH YENOBEKa, C MO3HLHUM
IKOJIOTHICCKON OE30MacHOCTH MOCIEACTBHIA M TPAMOTHBIX PELICHHH MpoblieM, CBA3aHHBIX C

XUMUEH.
Tema  6.2.  Mccnenosanue — CBOWCTB|(QcnoBHOe comepskaHme OK 01
JIACTIEPCHBIX CHUCTEM JUIst ux OK 02
MAeHTH(UKALHY JlabopaTopHble 3aHATHUS

JlabopaTopHast padoTa «[IpuroToBieHHE pacTBOPOBY.

[IpurotoBneHne  pacTBOPOB  3aJaHHOH  (MOJIpHOW)  KOHLEHTpamuH (C  TPAaKTHKO-

OPHEHTHPOBAHHBIMH BOITPOCAMH), OTIPEJICIICHNE CPEIbI BOJHBIX PACTBOPOB.

JlabopaTopHast padoTa «VccnenoBaHHe TUCTIEPCHBIX CHCTEM.

[IpuroroBnenne u U3y4eHNE CBOHCTB AUCIIEPCHBIX CHCTEM PA3HBIX BUAOB: CYCIICH3HUH, IMYIBCHH,

KOJUIOMZHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTHHHBIX M KOJUIOMIHBIX PACTBOPOB, BEHISBICHHUE

OCHOBHBIX Pa3INIHi MEXTy HUMH.
Kourpoabhas pabdora 5
JlucnepcHble CHCTEMBI.
Paznen 7. KauecTBeHHbIE peakny 00HAPYKeHHsI HEOPraHUYECKUX U OPraHUYecKUX BelllecTB
Tema 7.1. OGnapyxeHue Heopranndeckux| OcHOBHOe cojlepKaHue OK 01
KaTHOHOB U aHHOHOB OK 02

I[IpakTnyeckue 3aHATHSA

KadecTBeHHBIE XMMHYECKHE pEaKIMM, XapaKTepHbIe Ui OOHAPYXEHHS HEOPTaHWYECKUX
BEIIECTB (KaTHOHOB M aHMOHOB). COCTaBJI€HHE YpaBHEHUH peakiuii oOHapy>KeHHs KaTHOHOB I—
VI rpynm u aHHOHOB, B T.4. B MOJICKYJIIPHOH ¥ HOHHOH (hopmax.

Peakin oOHapyXEeHUS] HEOPraHWYECKHX BELIECTB B PEILHBIX 00BEKTaX OKPY>KaroUel cpeibl.

JlaGopaTopHble 3aHATHS

OOHapyxeHHe HeOopraHMYecKHX BemecTB (katHoHoB [-VI rpymn wmnm  aHuMoOHOB) ¢
MCIIOJIb30BAaHHEM Ka4EeCTBEHHBIX aHAIMTHYECKUX PEaKIHi.

JlabopaTopHast paboTa Ha BEIOOD:

1. JJaboparopnast pabota « AHAUIUTHYECKUE peaKMK KaTnoHOB I-VI rpymm».

IIpoBeneHne Ka4decTBEHHBIX PEAKIUI, MCIIONB3YEMbIX UISI OOHAPYKEHHWS KaTHOHOB | Tpymimbl
(kanwst, HaTpusi, Marausi, aMMoHus), 11 rpynmsl Ha npumepe OGapwust, 111 rpynmer — cBurma, IV
TPYIIIBI - ATIOMHHUS,
V rpymmer — skene3a (IT m III), VI rpynmer — Hukens. Onucanue HaONIOMaeMbIX SBICHHNA U
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COCTaBJIEHHE XUMHYECKUX PEaKIHi.

2. JTaboparopHas paboTa «AHATUTHYECKUE PEAKIINA AHHOHOBY.

[IpoBeseHne KayecTBEHHBIX PEaKLUi, MCIIOJB3YEMBIX Ul OOHApY)KCHHS aHHOHOB: KapOoHara,
tdocdara, cynpdara, cynsbpuna, HuUTpaTa, Xiopuaa U ap. Omnncanne HaOMIOJAEMbIX SIBICHHH U
COCTaBJICHHE XMMUYECKUX PEaKIHH.

Tema 7.2. OOGHapyxeHHe OPraHHYCCKUX [(cHoBHOE COxepiKAHME 4 OK 01
BEILIECTB OTHEIBHBIX KJIACCOB c OK 02
HICTIONIb30BAHMEM KAaueCTBEHHBIX PeaKIIHit IpakTHieckne 3aHsATHs

KavecTBeHHbIE XMMHMYECKHE PEAKIMU, XapaKTepHbIe sl OOHApYKEHHS OTHEIBbHBIX KIacCOB

OpPTaHUYECKUX COeMHEHU: (DEHOJIOB, ajlbJIeTUI0B, KpaxMaia, YKCYCHOW KUCIIOThI, aMUHOKHCIIOT

U JIp.

Jenarypauus OeJIKOB NPU HArPEBaHUHM, LIBETHBIE PEaKIIUU OEIIKOB.

CocraBiieHHE KaueCTBEHHBIX peaklMi OOHApYKEHHs OPraHMYECKUX COCIMHEHHMH OTAEIbHBIX

KJIaCCOB.

JlaGopaTopHble 3aHATHS

OOHapy»XeHHEe OPTaHUMYECKUX COSTUHEHHUN OTAEIbHBIX KIACCOB.

JlabopatopHas paboTa Ha BEIOOD:

1. Jlaboparopnas pabora «KauecTBEeHHbIE PEaKIUM HA OTACIbHBIC KIACCHI OPraHUYECKUX

BEILIECTB.

IIpoBeneHne KaueCTBEHHBIX PEAKIIUi, UCIIOJIb3YEMbIX JUII OOHAPYKEHUSI OPraHUYECKHX BEIECTB

pa3MYHBIX KJIAacCOB: (DEHOJIOB, AlbJIETHIOB, Kpaxmaia, YKCYCHOH KHCJIOTbI, aMHHOKHCIIOT,

6enxoB u ap. Onucanue HaOMIOJAEMbIX SIBICHHH M COCTABJICHHE XUMHYECKHUX PEaKIMH H/WIN

CXEM.

2. JlaGopatopHasi pabota «KadecTBEeHHBIH aHajdW3 OPraHUYEeCKUX COSAMHEHHH TI0

(hyHKIIMOHATIBHBIM TPYTIIIaM».

IIpoBeneHne KAa4YeCTBEHHBIX pPEAKIMH, HCIOJIB3YeMbIX [UISi PACIO3HABAHHS OPraHUYECKUX

BEIECTB OT/ACIBHBIX KIACCOB MO (YHKIMOHAJIBHBIM TPYIIaM: Ha MpPUMEpPEe AMHHOKHCIOT U

KapOOHOBBIX KHCIJIOT, CIIUPTOB U (DEHOJIOB, ANBAETHA0B M KeTOHOB. OnucaHue HaOII0IaeMbIX

SIBJICHUI U COCTABIICHUE XMMHUYUECKHUX PEAKIUI U/UIIH CXEM.
IIpogeccuonaLHO-OPUEHTUPOBAHHOE COAep:KaHue (CoAepKaHNe NPUKJIATHOTO MOAYJIST) 42
Paszie 8. Xumusi B GbITY ¥ IPOH3BOICTBEHHOI 1eATEILHOCTH YeI0BeKa 6 OK 01
Tema 8.1. OcHOBHOE coJep:KaHuE 6 85 8421
Xumus B OBITY ¥ MPOU3BOJCTBEHHOM
NeSATETbHOCTH YEIOBEKA IpaKkTHYecKHe 3aHATHs OK 07

Okonornyeckasi 0O€30MaCHOCTb MOCIEACTBUH OBITOBOW ¥ MPOM3BOJICTBEHHOH JEATEIBHOCTH 42 42“2445

YeJIOBeKa, CBS3aHHAS C MepepadOTKOM BEIIECTB; NMOWCK M aHAIN3 XUMHYECKOH MHpOpMaNuu U3
pa3NMYHBIX HCTOYHHMKOB (HaydyHas M YydeOHO-HaydHas JNTeparypa, CpPEACTBa MacCOBOH
nHdopmanuu, cetb VIHTEpHET U Ipyrue).

Keiicol (c yuerom Oynymieil mpodeccHOHaNbHOM NEsATENbHOCTH) Ha aHaJU3 HHPOpPMAIMU O
MPOM3BOJICTBEHHOM JIEATEIBHOCTH YEJIOBEKa, CBS3aHHOW C IepepadoOTKOM M MOIyYeHHEM
BEIECTB, 4 TAKKE C KOJOTHYECKOH 6E30IIaCHOCTHIO.
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3ammra keiica: IIpencTaBneHue pe3ynbTaToOB PEIICHUS KECOB (BBICTYILICHHUE C NIPE3CHTALIEH)

*Pa3gen 9.1. MccienoBanne U XUMHYeCKUH aHAJIN3 00HeKTOB Ouocdepbl (VI YKPYNHEHHBIX TPyNN cHenuajabHocTell/ mpodeccuii:

19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00

.00, 35.00.00, 36.00.00, 43.00.00)

36

Tema 9.1.1. OcHoBEl ;abopaTopHOU
HPaKTUKH B npo(heCcCHOHABHBIX
nmabopaTopusx

OcHoBHOe coaep:kaHue

JlaGopaTopHble 3aHATHSA

JlabopaTopHast padoTa «OCHOBBI 1Ta0OPATOPHOH MPAKTHKI.

JlabopaTopHast Tocy#a W XHUMHYecKHe peakTHBBL. (OCHOBHbBIE J1a0OpaTOpHBIE OMEpaluH.
JlabopaTopHoe obopynoBanue. TexHuka Oe30macHOCTH M TpaBwia paboTHl (MOBeAEHHS) B
J1a00paToOpuu.

IIpakTnyeckue 3aHATHSA

BrInonHeHne TUIIOBBIX PacdyeTOB IO TEMAaTHUKE 3KCIEpUMEHTa (BBIXOJ NMPOIYKTa Peakiiy, Macca
HaBECKH, 00bEM PaCTBOPHTEIIS).

OO0paboTKa HaHHBIX, aHAIN3 W OICHKA WX JOCTOBEPHOCTU (BBHIYUCICHUE CPETHETO 3HAYCHUS
SKCIEPUMECHTANBHBIX TaHHBIX, IOTPEIIHOCTH).

[IpencraBneHne pe3yiabTaTOB JKCIIEPUMEHTAa B paznumdHOW (opme (Tabmuma, rpaduk, OTYET,
JTOKITaJI, IPE3CHTAIINA).

OK 01
MK

4.2,43,44,45

Tema 9.1.2. Xwumuueckuidl aHamu3 ™PoO
BOJIBI

OcHoBHoOe coep:kanue

Teopernueckoe o0yueHue

Knaccudukanus npod Boxsl MO BHAY M HA3HAUYEHHIO, MCXONAS M3 €€ XMMHUYECKOTO COCTaBa.
OpraHojenTH4YecKHe CBOMCTBa (3amax, HpO3pavyHOCTh, IBETHOCTb, MYTHOCTb) BOJPBI.
KucnotHocts 1 mienoyHocTs BoAsl. pH cpensr u Metons! ee ompenaeneHus. JKecTKOCTh BOABI U
MeToAB! ee onpeseneHust. CyImHOCTs METO/1a THTPOBAHMS.

Buss! sxecTKOCTH BOABI (BpeMEHHAs U IMOCTOSTHHAA). JKeCTKOCTh BOJBI KaK MPUYMHA BBINAJACHUSI
0CaJKOB WJIM 00Pa30BaHUS COJCOTIOKEHUH, UMEIONINX MECTO B OBITY M HAa TIPOU3BOCTBE.
CoctaB coineil, BBI3BIBAIOIINX JKECTKOCTh BOJBL. XHMHYECKHE TIPOIECCHl, YCTPaHSIOIINE
KECTKOCTb  BOJBL. YPAaBHEHMSI XHMUYECKUX PEAKLUUH, WUIIOCTPUPYIOIIMX  IIPOLECCHI,
MPOUCXOJIAIINE NIPU YCTPAHEHHH KECTKOCTU. Y CTpaHEHHE BPEMEHHOHN >KECTKOCTH OBITOBBIMHU H
XMUMHUUYECKHMH crioco6amu. CrocoObl yCTpaHEeHHUs! TOCTOSTHHO KECTKOCTH.

HpaRaneCKne 3AaHATHUHHA

Crnoco0bl BBIp@KEHHs KOHLEHTPALMK PacTBOPOB: MaccoBasi JOJISI PAaCTBOPEHHOI'O BEIECTBA,
MOJISIpHAsl U MOJIsUIbHAsI KOHIEHTpauuu. Tutp pactBopa. Penienue npakTuKo-OpUEeHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUi Ha pacueT KOHLEHTpAIUH 3arps3HIOIUX BELIECTB U UX CPaBHEHUE C
HpesieNbHO onycTUMbIMU KoHeHTpanusmu (ITAK).

OK 01

OK 02

OK 07
K

4.2,43,44,45
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JlaGopaTopHble 3aHATHSA

HccrnenoBanmne XUMAYECKOTO COCTaBa Po0 BOJIBL.

JlabopatopHas paboTa Ha BEIOOD:

1. JTaboparopHast pabota «O4rcTKa BOIBI OT 3arPS3HEHUI.

Hcnonp3oBanne MeTomoOB (MIBTPOBAHUSA M aACOPOIMH IUIA OTHEJICHUS 3arpsA3HEHHH B
uccineayeMoit mpobe Bombsl. BeIOOp MeTona OYHMCTKM B 3aBHCHMOCTH OT BHIA 3arpsi3HCHUS.
CpaBHenue 3(()EKTUBHOCTH pa3IMYHBIX METOJOB OYMCTKH BOJBI B pPa3HBIX yCIOBUAX (B
nabopaToOpHH, B TOMAIIHUX U TOJICBBIX YCIOBUSIX).

2. JlaboparopHas pabota «Omnpenenenue pH BoabI U €€ KUCIOTHOCTH.

Omnpenenenrie pH cpepl ¢ MOMOLIBIO0 YHUBEPCANTBHOTO HHANKAaTOpa. Mcronbp30BaHe TUTPOBAHUS
JUIS OTIPENeNICHUs] KUCIOTHOCTH. OnpezencHue oO0Ieil KUCIOTHOCTH BOIBI, pacyeT CBOOOIHOM
kucinoTHocTH. OmpeneneHue obmeid W cBoOomHO# miemogHocTH. COCTaBICHHE YpaBHEHUH
peakmuid, TMPOTEKAIOMUX MpPHU ONpPEACIICHHH KHCIOTHOCTH/ —INEJOYHOCTH TMpPOoO  BOJEL.
YcTaHOBIIEHHE CHOCOOOB HCIOIB30BAaHUS HCCICIOBAHHBIX MPOO BOIBI B JKU3HEACSTEIHHOCTU
YeIloBeKa, Ha OCHOBE ITOJTYUYCHHBIX JAHHBIX O COCTAaBE.

3. JTaboparopHas padota «OmnpenencHue )KeCTKOCTH BOIBI B CIIOCOOBI €¢ YCTPaHESHUS.

Crioco0bl ycTpaHEHHsI BCEX BHIOB JKECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJICH KECTKOCTH.
Pemienne skcrepuMeHTanbHOM 3a7aud HAa BBISBIIEHHE BPEMEHHOM M TMOCTOSHHOW JKECTKOCTH
Bozbl. OlleHKa BEPOSITHOCTH YCTPAHEHHUs BCEX BHUJIOB )KECTKOCTH B JIOMAIIHUX YCIOBHSIX.

Tema 9.1.3. Xumwuueckuit
Ka4eCcTBa MPOIYyKTOB MUTAHHSI

KOHTPOJIb

OcHoBHOE coiepkaHue

TeOpeTH‘leCKOB oﬁyqelme

KadecTBeHHBI XMMHYECKHI COCTAaB MPOAYKTOB MHTaHHUS. BemecTBa, (anbcuduiupyromme
MPOAYKTHl THTaHWS, W BEIIECTBA, 3arps3HSIONIMEe NPOAYKTH mNuTaHusA. OmpeneieHue
3arpsi3HSIONIMX XHMMUYECKUMX BEIIECTB B INPOAYKTAX NUTAHMS, OIpENEIeHHE BEIIEeCTB, HE
3asIBJICHHBIX B COCTABE€ MPOJYKTOB MUTaHUSI.

HpaKTuquKne 3aHATHA

Opranuyeckne W HEOPraHWYeCKHe BEIIeCTBA, BXOAAIIME B COCTAB IPOMYKTOB IHMTaHMS.
Omnpenenenne cocraBa OO Ha cOJEpKaHHE MakKpo W MHKpPO3JIEMEHTOB. V3ydeHne
NPe/IOKEHHBIX MPeroiaBaTeIeM OJIIoa Ha MpeIMeT XMMUYECKOr0 COCTaBa, OIpeiesieHne JoIen
OT CyTOYHOH HOPMBI MAaKpO M MUKPOAJIEMEHTOB B YKa3aHHOM OJroie.

Pemenne npakTHKO-OPHEHTHPOBAHHBIX 33/1a4 [0 KYJIWHAPHOW TEMAaTHKE Pa3IMYHBIX THIIOB.

JlaGopaTopHbIe 3aHATHSA

HccnenoBaHne XUMUYIECKOTO COCTABA MTPOILYKTOB MTUTAHHUS.

Jlaboparopnas paboTa Ha BEIOOD:

1. JTaboparopHas pabora «OOHapyKEHHE HUTPATOB B MPOIYKTAX MMUTAHU».

HccnenoBaHue MaTepHaloB MOJIYKOJMYECTBEHHBIM METOJOM OIpENeNIeHHs HUTPATOB C
UCIIOJIb30BaHUEM IH(eHMIaMUHA (KOPHETUIO/ Bl OBOIIEH, JINCThSI M KOYEPbDKKA KaIyCThl, TJIOMbI
¢pykToB). AHaNM3 YpOBHA 3arpsi3HEHHs HHUTpPAaTaMHU II0 HMHTEHCHBHOCTH OKpaIIMBaHUS
MPOJIYKTOB PEaKIHu.

2. JJaboparopHast pabota «lcciegoBanue MpoyKTOB NUTaHHs HA HAJIMYHE YTIICBOJIOBY.

OK 01
OK 02
OK 07
K
4.2,43,44,45
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I/ICCHCZ[OBaHI/Ie MOJIOYHBIX MOPOAYKTOB Ha HAJIUYHC Kpaxmaa. I/ICCHGHOBaHI/Ie OPpOAYKTOB Ha
HAJINYHUC T'JTIOKO3bI.

Tema 9.1.4. Xumnueckuil aHanu3 mpoO| OcHOBHOe cojepKaHue 5 OK 01
1oMBbL Teopernueckoe o0yueHue 1 OK 02
OK 07

Knaccudukamms mouB 1Mo BHAY W Ha3HAYCHHIO, HCXOAS W3 XHUMHYECKOTO COCTaBa. TIK

Wnentndukammss npoOBl MOYBEI 10 €€ XUMHYECKOMY COCTaBY, OIMCAHHWE BO3MOXKHOCTEH ee 4.2,43,44,4.5

MPUMCHCHUS.

TpeboBanusi K KayecTBY TMOYBHI PA3IMYHOTO HaszHaueHus. OmNuUcaHue OCOOCHHOCTEH

UCIIOJIb30BAaHUsI MOYB B 3aBHCHMOCTH OT THUIOB, CIIOCOOBI YIIYYIICHHS KauyecTBa MOYB B 1

3aBUCHMOCTHU OT HAa3HAUYCHUSI.

O0nacTy UCIOJIb30BaHKS OPTaHUYCCKUX yIOOPESHUH B 3aBUCUMOCTH OT Ka4eCTBEHHOI'O COCTaBa.

OHI/IC&HI/IG OpPraHNu4CCKUX yI[O6peHHﬁ 1 UX MPUMEHCHUEC B 3aBUCUMOCTH OT COCTaBa IMOYBLI U €€

Pa3HOBHIHOCTH.

IpakTuyeckue 3aHATHS

Ob6nacti Ha3HadeHWS (NIPUMEHEHHWsS) IIOYBHI, MCXOAS W3 KAUYECTBCHHOTO W KOJIMYECTBEHHOTO

cocraBa. AHaTN3 HOPMAaTUBHON TOKYMEHTAIINH.

Ponp HeopraHmdecKux BEIIECTB B KAYeCTBE MUHEPAIBHBIX YIOOPEHUH, YIYUITUTEICH TOYBHL.

CoctaB MUHEpalbHBIX YAOOPCHHUH M WX NPHMEHEHHE B 3aBHCHMOCTH OT COCTaBa IMOYBHI M €€

Pa3sHOBUAHOCTH. B3auMOCBs3bp cocTaBa yIOOpEHMIA W MX BIMSHUS Ha BEreTaTHBHEBIC CBOMCTBA U

TUTOIOHOIICHUE PAaCTCHUM.

JlaGopaTopHbie 3aHATHS

HccnenoBanre XUMUYECKOTO COCTaBa MPOO MOYBHI.

Jlaboparopnas paboTa Ha BEIOOD:

L. JlaGoparopHas paboTta «OOHapykeHNE HEOPTAHUYECKUX MTPUMECEH B TPOOaxX».

HpI/IFOTOBHeHI/Ie HpO6bI IIOYBBI JIsI MCCIICJOBAHUS KI/ICHOTHOCTI/I/HLCJ'IO‘IHOCTI/I, HEOPraHNYCCKUX

3arpsisHeHnid. OOHapyxeHHe XIOpUI- M CyiabpaT-uoHOB B mpobe mouBbl. CocraBiieHue

ypaBHEHHI peaknuii oOHapykeHus. CpaBHEHHE TOJYYEHHBIX TMOKa3aTeled ¢ HOPMAaTHBHBIMH

(cripaBOYHBIMH) 3HAYCHHSIMH.

2. JlaGoparopHas pabora «Ompenenenue pH BOTHOW BBITSDKKH TOYBBI, €€ KHCIOTHOCTH U

MIETIOYHOCTHY.

HccrnenoBanre BOIHBIX BHITSDKEK 00Pa3llOB TOTOBBIX MOYBCHHBIX CMeced (s pa3HBIX THIIOB

pacrtenwmii). OmnpenencHre pH MOYBEI ¢ HCMONB30BaHHEM HHAMKATOPOB. OIICHKA THIIOB ITOYB B

MPEJICTABICHHBIX 00pa3iax (CHIbHOKHUCIAs, KHCIIast, CIA00KUCIIAs, HEHTpaIbHAs, eJI0YHasl).
Tema 9.1.5. HccrepoBanue 00bekTOB| OCHOBHOE CO/IEP:KAHHE 10 OK 01
Ouocepet Teoperuuyeckoe odyuenmne 2 OK 02

OK 04
Y4eOHOo-HCcCe10BaTeIbCKUH MPOSKT B 00JACTH HCCIeNOBaHUS 00BheKTOB Onocheprr. O030p TeM 2 OK 07

y9e0HO-UCCIIEeIOBATEILCKUX TPOEKTOB. AJNTOPHUTM BHIIONHEHHWA mpoekta. OmnpexpeneHne
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npoOJIeMbl HCclieioBaHusl. MeTobI MOKCKa, aHanu3a U 00paboTKM WHPOPMALUK O MPOCKTE B TIK
Pa3IMYIHBIX HCTOYHHUKAX. 4.2,4.3,4.445

HpaRanecxne 3aHATHA

O6ocHOBaHME aKTyalbHOCTH BBHIOpaHHOI TeMmbl. BrIgBIeHHE mpoOieMbl nucciiegoBaHus. Beidoop 2
OOBEKTOB W METOJOB HccienoBaHMs. [locTaHOBKa Lened U 3aga4 ucciaemoBaHusd. OmnpeneneHue
NpOAyKTa ucciaenoBanus. ONpeneneHne ITAloB U COCTABICHNE TUIAHA UCCIICIOBaHH.

3ammra npoekrta: IlpexcraBieHHe pe3yibTaTOB BBINOJHEHHS y4eOHO-MCCIIEOBATEIBCKHUX 2
MPOEKTOB (BBICTYIUICHHE C MIPE3EHTaIHEH).

JlaGopaTopHbIe 3aHATHA 4

HccnenoBanue MpeaioxKeHHOTo 00BbEKTa Ha KHCIOTHOCTH, IEIIOYHOCTh, XMMHUUYECKHH COCTaB
(3arps3HUTEIM, MaKpO- U MHKpOdJeMeHThI). OOpaboTka pe3ysbTaToB HccienoBanus. OleHKa 4
Ka4yecTBa MCCIIEAYEMOro 00BEKTa, HCXOJIS M3 PE3yJIbTaTOB XUMUYECKOT0 aHaJIU3a.

IIpomeskyTouHasi aTTecTauus M0 JMCHUILIMHE (IK3aMeH) 16

Bcero 39+5k/p | 84+16D
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3. YciioBus peanu3ali NporpaMMbl 0011e00pa3oBaTebHON JHCHUILTHHBI
3.1. TpeOoBaHMs K MMHUMAJIbHOMY MaTepPHAJbHO-TEXHMYECKOMY 00ecreyeHn o

Jns peanuzanyy MporpaMMbl AUCIMIUIMHBI JOJDKHBI OBITH MPEAYCMOTPEHBI CIEAYIONINE CICIHAIbHBIE MOMEIICHUS:
y4eOHbIN KaOMHET XUMUH W/WIH y4eOHOW XUMUYECKOH 1abopaTopuu.

O0opynoBaHue y4e0HOro KaGuHera (HArJsIHbIE MOCOOMS): HAOOPHI IIAPOCTEPIKHEBBIX MOEIEH MOJEKYJ, MOAEIH
KPHUCTAJUTMYECKUX PEIIETOK, KOJUIEKLIUH MPOCTBIX M CIOXKHBIX BELIECTB W/MJIM KOJUIEKLIUH IOJMMEPOB; KOJUICKIUS TOPHBIX
HOPOJ ¥ MUHEPAJIOB, Tabnuia MeHneneeBa, yueOHbIe pUIbMBI, IU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHnuyeckue cpeacTBa 00ydeHHsI: KOMIBIOTED C YCTpOIICTBaMU BOCHPOHU3BEACHUS 3ByKa, MPUHTEP, MYJIbTUMEIUA-
MPOEKTOP € IKPAHOM, MyJIbTUMEIUIHAS T0CKa, yKa3Ka-TIpe3eHTep IS IPpe3eHTalui.

Oo6opynoBanue JgadopaTopud M Ppadoyux MecT JAGOPATOPHM: MCH3YPKH, MHUIIETKHA-KaNeIbHUIBI, TEPMOMETPEHI,
MHKPOCKOTI, JIyIbI, HNPEAMETHbIE M IOKPOBHBIC CTEKJIA, IUIAHIICTHI IUI KalleNbHBIX peakuui, (uIbTpoBasbHas Oymara,
TPOMBIBAJIKH, CTEKIISTHHBIC IPOOUPKH, PE3MHOBEIE MPOOKH, (POHAPHUKH, HAOOP PEAKTHBOB, CTEKIISIHHBIC MATOYKH, IITATHBHI IS
npoOUpPOK; MEpHBIC IIMHAPHL, BOPOHKH CTCKIIIHHBIC, BOPOHKH JAeiHTeNbHBIC muwinmHApudeckne (50-100 mur), cTymku c
necTuKkoM, (hapPopoBbIe YALTKH, MHHIETH, (GUIBTPHI OyMaKHBIE, BaTa, Mapisl, YaCOBEIC CTEKIIA, IIEKTPOILIUTKH, 1a00paToOpHBIC
IITaTHBEI, CTUPTOBBIC TOPEIKH, CIIYKH, IPHOOP LIS OIYUYCHUS Ta30B (WK MPOOHpPKa C Ta300TBOIHOMN TPYOKOH), AepikaTeln
JUISL IPOOUPOK, CKIISTHKH JJIsl XpaHEHHs PEaKTHBOB, pPa3faTOYHbIC JIOTKH; XuMudeckue crakansl (50, 100 u 200 mu1); mmaTenw;
MUHIETHI; TUI'eJIbHBIC IUITLBI; CEKYHIOMEpPHI (TaiiMepsbr), MepHble pooupku (Ha 10—20 mur) u MepHsbie koi6sI (25, 50, 100 u 200
MJI), BOJsiHAst OaHsl (MIIM TEPMOCTAT), CTEKIISIHHBIE MANOYKH; KOHMYECKHe KoOb! 1t TuTpoBanus (50 u 100 mit); HHIUKATOPHbIE
MOJIOCKHU IS ompeneneHus pH u cTtangapTHas MHIMKATOpHAs INKaja, YHUBEPCAIbHBIH MHAMKATOp; numnerkd Ha 1, 10, 50 mu
(wu mgo3atopsl Ha 1, 5 u 10 mu1), OOpeTKH IJIsl TUTPOBaHUs, METUIMHCKUE Impuibl Ha 100—150 mui, mabopaTopHbie W/Win
aHaJIMTHYeCKKe Bechl, pH-MeTpbl, CyIInIbHbIH MKad, u ap. 1abopatopHoe 000pyLOBaHHE.

3.2. UudopmanuonHoe odecneyeHre peain3aluu NporpaMmbl

1. s peannzanyy nporpaMMbl OHOIHOTEYHbIH (GOHI 00pa30BaTeIbHON OPraHU3alluy JOJDKEH UMETh Me4aTHbIC W/UITH
3JIEKTPOHHBIE 00pa30BaTeNbHBIC U WH(POPMAIMOHHBIE PECYpCHI, PEKOMEHIOBAHHBIE IS MCIOJIB30BaHUS B 00pa3oBaTEIHbHOM
nporecce, He CTapIe MATH JIET C MOMEHTA H3JaHus.

2. PexkomeHnyemble Te4aTHBIC H3MAHHSA [0 pealM3alidl 00meoOpa3oBaTeNbHON ANMCHUIUIMHEI TIPEICTABICHBI B
METOJIMYECKHX PEKOMEHIAIMSAX M0 OpTraHnu3aluy 00yJeHNsI.
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4, KOHTpOJ’[b H OIICHKA PE3yJbTAaTOB OCBOCHUSA oﬁmeoﬁpasoBaTenLHOﬁ AUCHUIIJIMHBI

KoHTpons 1 oneHKa pe3ynbTaToB 0OYYEHHs OCYLIECTBIISETCS NPENOJaBaTeNieM B IPOLECCe MPOBEACHHS MPAKTHIECKUX

3aHATHH U 1a00paTOPHBIX paboT, TECTUPOBAHMS, @ TAK)KE BBIOTHEHHUS O00YYAIOIIMMHUCS WHIUBHIYAIbHBIX 33JaHU, IPOCKTOB,
uccienoBannii. Pe3ynbTaTel 00y4eHHs ONPENEIsioT, YTO OOyJarolIuecsl MOJDKHBI 3HATh, IOHMMAaTh M JAEMOHCTPHUPOBAThH IO
3aBEPILICHIH U3YYCHHS AUCIUIUINHEL.

Z[J'DI (bOpMI/IpOBaHI/IH, KOHTPOJIA U OHLCHKU PE3YJIbTATOB OCBOCHUA y‘-IeGHOﬁ JAUCHUIUIMHBI HCHOJIB3YCTCA CUCTEMA

OLCHOYHBIX MepOHpHﬂTHﬁ, MpeACTaBJIdrOIIast c0o00M KOMILIEKC yqe6H1,1x MepOHpHHTHﬁ, COTJIACOBAHHBIX C pPE3YyJbTaTaMU

o0yueHus u chopmypoBaHHbx ¢ yaerom GI'OC COO (npeamerHsle pe3ynbrathl no aucuumiae) u @I'OC CII0.

JIUCCOITUAIIVS U HOHHBIN
00OMeH

peakIyi HOHHOTO 0OMeHa ¢
y4acTHeM HeOpPraHHYECKHX BEIIECTB

PEaKIHii ¢ y4acTHEM OKCHJIOB, KHCIIOT, OCHOBAHH H
coJleii, HOHHBIX peaKInii ruponusa coneii,
YCTaHOBJICHUE U3MEHECHHSI KHCIIOTHOCTH CPEBI.

2. JIabopartopHas pabora «Peakuuu Tuapoim3ay.

Ne Monyas / Pasnen / Tema Pe3yabTaT 00yueHus OueHoYHbIe MePONPUATHS OK
| OcHOBHOIi MOTYJIb
1 ®opmyanpoBaTh 6a30BbIe
Pasnen 1. Octosbt MOHSAITHSA H 3aKOHBI XUMHH
CTPOEeHHUS BellecTBa
1.1 |CrpoeHue aToMOB Cocrapinate xumuueckue Gopmynst | 1. Tect «CtpoeHue aToMmoB xumuyeckux 3inemenToB 1 |OK 01
XMMUYECKUX JJIEMEHTOB H | COeJMHEHHI B COOTBETCTBHHU CO MIPUPOJIa XUMUUECKOHU CBA3U».
MIPUPOJIa XUMUIECKON CTEIIEHBIO OKHUCIIEHHSI XUMHYECKUX | 2. 3a1auul Ha COCTaBJICHHE XUMHIECKUX (HOpMyI
CBSI3H JJIEMEHTOB, HCXOAS U3 BaICHTHOCTU |JBYXaTOMHBIX COEMHEHHUH (OKCUIOB, CYIb(UIOB,
U 9JIEKTPOOTPHULATEIbHOCTH THAPUMIOB H T.IL).
1.2 |Ilepumomuueckuii 3aK0H U XapakTepu30BaTh XMMHUECKUE IpaxTuko-opueHTHpOBaHHEIE TeopeTHdyeckue 3axanus |OK 01
Tabmuua [1.11. MenpeneeBa |[37eMeHTbI B COOTBETCTBHH C X HA XapaKTepU3aLUI0 XUMHYECKUX IEMEHTOB: OK 02
TI0JIO)KCHUEM B TIEPHOHIECKOH «Metajugeckue / HeMeTanIndecKue CBOHCTBa,
CHCTEME XHMHYECKHX JICMEHTOB JIEKTPOOTPULATENIHEHOCTE U CPOJICTBO K JJIEKTPOHY
J.U. Menneneesa XMMHYECKHX JJIEMEHTOB B COOTBETCTBHE C UX
9JIEKTPOHHBIM CTPOCHHEM U TOJIOKEHHEM B
MIEPHONIECKON CHCTEME XHMHIECKHX JIEMEHTOB
J1.1. MenpaeneeBay.
2 CocTaBJfITH YPABHEHHS U CXeMbI
Pazgen 2. Xumuueckue XEMHHECKPApEaRn e Kontpoashas padora
peakuuu «CTpoeHHe BelecTBa H XUMAYECKHE PeaKkum»
2.1 |Tunsl XuMHYECKUX CocTaBnsTh peakluy coequHeHns, | 1. 3ajaun Ha COCTaBIEHUE YpPaBHEHHI PEaKIIUiA: OK 01
peakiuit pa3IoXKeHHs, OOMEHa, 3aMEIIeHNUs], |— COSIUHEHMS, 3aMelIeHHUs, Pa3IoKeH s, OOMeHa U
OKHCIIMTENbHO-BOCCTAHOBUTENBHbIE | PEAaKIHi C yYacTHEeM KOMIUIEKCHBIX COeIUHEHHUH (Ha
pEaKIUH U peaKIuu MpUMepe THIPOKCOKOMIUIEKCOB ATIOMUHUS U IIMHKA);
KOMILIEKCO0Opa3oBaHus (Ha — OKUCIIUTENBHO-
IpHMepe THAPOKCOKOMILIEKCOB BOCCTAQHOBHUTEIbHBIX PEAKLHUH C HCIIOIb30BaHUEM
TIOMUHUS ¥ IIMHKA) C yIaCTHEM METO/Ia JJIEKTPOHHOTO OaaHca;
HEOPraHHYeCKHX BEIeCTB — C yJacTHeM KOMIUIEKCHBIX COeIUHeHu ! (Ha mpumepe
THAPOKCOKOMIITIEKCOB IIUHKA H aTIOMUHHUS).
2. 3aga4n Ha pacyeT KOINYECTBEHHBIX XapaKTePHCTUK
MIPOIYKTa PEaKIHU COSJHUHEHHs; MACCOBOM MU
00bEeMHOM 10U BBIX0/a MIPOLYKTa PEaKLHU
COCIIMHEHUS OT TEOPETHIECKH BO3MOXKHOT0;
00BEMHBIX OTHOLICHHUIT Ta30B; KOTNIECTBEHHBIX
XapaKTEePUCTHK HCXOAHBIX BEIIECTB U IPOIYKTOB
peakimy; Macchl (00BEeM, KOJIIMYECTBO BEIIECTBA)
MPOJYKTa PEaKI¥H, €CIIU OJJHO U3 BEIIECTB JaHO B
BHJIE pacTBOpA C ONpEJIICHHOM MacCOBOM Aosneit
PacTBOPEHHOTO BELIIECTBA.
2.2 |[DnextponuTHUecKas CocTaBnsaTh ypaBHEHHS XUMUYECKHX | 1. 3aiaHus Ha COCTaBICHHE MONEKYISpHBIX 1 HOHHBIX [OK 01
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3] HccaenoBath cTpoeHue u KonTtpoasnas pagora

Pasnen 3. Crpoenne u CBOIiCTBA HEOPraHUYECKHX «CBoiicTBa HEOPraHHYECKUX BeIlleCTB)

CBOUCTBA BellecTB

HEOPraHMYeCcKHX BellecTB

3.1 [Knaccuduxarms, Knaccudunuposars 1. Tect «Homenknatypa u Ha3BaHue Heopranumdeckux [OK 01
HOMEHKJIATypa U CTPOEHHE |HEeopraHHYecKHe BelecTBa B BEIECTB HCXOMS U3 HX XUMHUUYECKOH (OPMYIIBI MK
HEOPraHHUYECKHX BEIIECTB |COOTBETCTBUH C UX CTPOCHHUEM COCTaBJICHHE XUMHYECKOH (pOPMYJIbI HCXOS U3

Ha3BaHMUS BEI[ECTBA [0 MEX/IYHAPOIHOH HIH
TPUBHAIBHOI HOMEHKIIATYpey.

2. 3a7a4u Ha pacyeT MacCcoOBOM /1011 (Macchl)
XHMHYECKOTO JJIEMEHTa (COSAUHEHNUs) B MOJIEKYIIe
(cmecn).

3. IlpakTuyeckue 3a1aHus MO KIacCHHKALIH,
HOMEHKJIATYpe ¥ XUMUUECKIM (opMynam
HEOPTraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB.

4. IlpakTHyecKue 3aJaHusl Ha OIPE/IEIICHNUE
XHMHYECKOH aKTHBHOCTH BEILECTB B 3aBHCHMOCTH
BHJIa XUMUYECKOH CBSI3M U THIIA KPUCTAIINIECKON
peLIeTKHU.

3.2 | OU3MKO-XUMHUYECKHE ‘VcraHaBIMBaTh 3aBUCUMOCTh 1. Tect «OcoOEHHOCTH XUMUYECKUX CBOMCTB OKCH 0B, [ OK 01
CBOWCTBA HEOPraHUYECKUX | PU3MKO-XMMHUYECKUX CBOWCTB KHCJIOT, OCHOBAaHUH, aM()OTEPHBIX THIPOKCUIIOB 1 OK 02
BEILECTB HEOPraHHYeCKUX BEIECTB OT coneit».

CTPOEHHS aTOMOB ¥ MOJIEKYII, & 2. 3aJaHus Ha COCTAaBJICHNE YPAaBHCHUH XHMHIECKHAX

TaKoKe TUIA KPUCTAJUTHIECKOH peakiuii ¢ y49acTHEM HPOCTBIX U CIOMKHBIX

PpelIeTKH HEOPraHMYECKHX BEIIECTB: OKCHIOB METAILIOB,
HEMETaJUIOB U aM(OTEPHBIX JJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBAaHUN U aM(OTEPHBIX
THAPOKCUJIOB, HEOPIaHUYECKUX CONeH,
XapaKTepHU3YIOIUX UX CBOICTBA U CIIOCOOBI
MOJTy4eHuUsL.
3. IIpakTUKO-OpPUEHTHPOBAHHbBIE TEOPETUUECKHE
3alaHysl Ha CBOMCTBA M ITOJy4eHHE HEOPTaHMIECKHX
BEILIECTB.
4. JTaboparopHas padora «CBOHCTBA METAJLIOB U
HEMETaJIOBY.

3.3 |IIpomssoxctBo OO60CHOBBIBATH 3HAYEHHUE N ITpakTHKO-OpHEHTHPOBAHHEIE 3aJaHHUs IO OK 01
HEOPraHMYECKUX BEUIECTB. |MPUMEHEHHNE HEOPTaHMYECKUX COCTABJICHUIO XUMHYECKUX PEAKLIUHA C y4acTHEM OK 02
3HaueHHe U IPYMCHEHNE B | BEIIECTB B OBITOBOH U HEOPTaHMYECKHX BEIIECTB, HCIIOIb3yeMBIX U HX
OBITY M HA IPOU3BOJCTBE  |IIPOM3BOACTBEHHOU JEATENPHOCTH | MICHTH(HUKAINH U IIPOMBIIUICHHEIX CIIOCOO0B

YeJIoBeKa HX (PU3UKO-XUMUUECKUMH | TOTYUeHHS.
CBOMCTBaMHU
4 HccaenoBath crpoenue u Konrpoasnas paéora
Pasznen 4. Ctpoenne n CBOIiCTBAa OpraHMYecKux BeniecTB | «CTpoeHHe H CBOICTBA OPraHMYeCKHX BeLIecTB)»
CBOICTBA OPraHHYeCcKHX
BelIecTs
4.1 |Knaccudukamus, crpoerne |Kmaccupurmposats opranndeckne | 1. 3aganus Ha cocTaBienue HazBaHnmii oprannuecknx | OK 01

1 HOMCHKJIaTypa
OpPTraHN4Y€CKUX BEUICCTB

BEIIIECTBA B COOTBETCTBUH C UX
CTpOCHHEM

COETMHEHUH 110 TPUBHUATBHON MIIN MEXTyHApOAHOH
CHCTEMAaTHIECKOH HOMEHKJIaType.

2. 3aaHus Ha COCTABJICHUE TTOJHBIX H COKPAICHHBIX
CTPYKTYPHBIX ()OPMYJT OPTaHUYECKUX BEIICCTB
OTZENBHBIX KJIACCOB.

3. 3aaum Ha omnpeserieHne npocteiei GpopmyIIbl
OpraHUYECKOW MOJIEKYJIbI, UCXOSI U3 SJIEMEHTHOTO
cocraBa (B %).
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4.2 | CBoiicTBa OpraHM4ECcKUX YcraHaBiaMBaTh 3aBUCUMOCTh 1. 3aanus Ha cocTaBieHue ypaBHeHu xumuueckux [OK 01 OK
COCITMHEeHUH (hH3UKO-XHUMHYIECKHX CBOHCTB peaKnuii ¢ ydacTHeM OpraHUYeCKUX BEIIECTB Ha 02

OpraHUYECKUX BEIIECTB OT CTPOCHHS | OCHOBAHUM UX COCTAaBA M CTPOCHHUS.

MOJIEKYJT 2. 3a7aHKs HA COCTaBJICHUE YPABHEHUH XUMUYECKHX
peaKnuii, WLTIOCTPHPYIOIIX XUMHUIECKUE CBOHCTBA C
Y4ETOM MEXaHM3MOB IIPOTEKAHNS JAaHHBIX PEAKLUH 1
TEHETHYECKOI CBSA3H OPraHMYECKHX BEIIECTB Pa3HbIX
KIIACCOB.
3. PacueTHble 3a1a4M 10 YpaBHEHUSAM PeakLuil ¢
y4acTHEM OpPraHUYECKUX BEIIECTB.
4. JIaboparopHas pabora «IlomydeHue STHIeHa U
H3y4YEHUE €ro CBOHCTBY.

4.3 |Opranuueckue BemiectBa B | OO0CHOBBIBATh 3HAUCHHE U IIpaKTHKO-OPUEHTUPOBAHHbIE 3a1aHUs IO OK 01 OK
KU3HEASS TeIEHOCTH IPUMEHEHNE OPTaHUIECKIX COCTaBIICHHIO XHMHYECKHX PEaKIUH ¢ yIacTHeM 02
yenoBeka. [Ipou3BoACTBO U |BemecTB B OBITOBOH U OPTaHUYECKHX BEIIECTB, HCIOIb3yEMBIX IS HX
HPUMEHEHHE OPraHUYECKUX | IPOM3BOACTBEHHON NEATEIPHOCTH | MICHTH(HKALMU B OBITY M IIPOMBIILICHHOCTH.

BEIECTB B 4eIoBeKa UX (HH3UKO-XUMHUIECKUMU
MIPOMBIIUICHHOCTH cBoifcTBaMHU
5) HccaenoBath paBHOBecHe H Konrtpoashas padora
Paspen 5. Knnermieckue CKOPOCTh XHMHYeCKHNX peakiuii | «CKOpoCTh XUMHYECKOH peaknui H XUMHYecKoe
M TEPMOAHHAMHYECKHE pPaBHOBeCHE»
3aKOHOMEPHOCTH
NPOTeKAHUSI XHMUYECKHX
peaxkumii
5.1 |Kuneruuyeckue Hccnenoath BiusiHue 1. JJaGoparopHas pabota Ha BbIOOD: OK 01 OK
3aKOHOMEPHOCTH KOHIIEHTPAaLlMX Peariupyromux — «Onpenenenye 3aBUCUMOCTH CKOPOCTH peakuun oT |02
[POTEKAaHU XMMUYECKUX  [BEILIECTB M TEMIIEPATypPbl Ha KOHIIGHTPAIUH PEarupyIoLIuX BEIECTBY;
peaxuuit CKOPOCTh XMMUUYECKUX PEaKInit — «Ormpenenenye 3aBUCUMOCTH CKOPOCTH PEaKIUU OT
TeMIIepaTypb».
2. IIpakTHKO-OPUEHTUPOBAHHBIE TEOPETUYECKUE
3a/1aHKs Ha aHaIM3 (aKTOPOB, BIMSAIOINX Ha
HM3MEHEHHE CKOPOCTU XMUMHYECKON PEaKIHH.
5.2 [Tepmonmunammuueckue HccnenoBats BiusiHMe H3MeHeHHsT | 1. 3aauun Ha pacdeTs! TEIUIOBEIX () (PEeKToB OK 01 OK
3aKOHOMEPHOCTH KOHLICHTPAI[MH BEIIECTB, PEaKIHN | XUMHYECKHX PeaKiuil i onpejencHue tuna peakuun |02
MPOTEKAHUSI XUMUYECKUX | Cpebl M TEMIIEPATyphl Ha (o TerutoBomy 3G dEKTy: 3K30- U IHIOTEPMUUECKHE).
peaximii. PaBHOoBecne CMeIEHHEe XUMHIECKOro 2. IIpakTHKO-OpHEHTHPOBAHHBIE 3aJaHHs Ha
XUMHYECKUX PeaKIui paBHOBECHS npumeHenue npuHimna Jle Ilatense s HaxoxAeHUS
HAaIpPaBJICHNS] CMEIICHHS PABHOBECHSI XUMUUECKOH
peaKkuuy 1 aHaau3 (paKkTopoB, BIMSIONINX HA
CMEIIEHHE XUMHUYECKOI0 PAaBHOBECHS.
3. JlaGoparopHas pabota «/3yueHue BAUSHUSA
Pa3INYHEIX (HaKTOPOB Ha CMENIEHHE XUMUIECKOTO
paBHOBECHS.
6 HccaenosaTs aucnepcHbIe KonTtpoasHas pa6ora nmo Teme «/lucnepcusie

Pasgen 6. Jlucnepcrbie CHCTEMbI CHCTeMbD»

CHCTEMBbI

6.1 [[ducmepcHble CHCTEMBI U Paznuyath HCTUHHBIE PACTBOPBI, 1. 3a1a41 Ha IPUTOTOBJIEHHE PACTBOPOB. OK 01 OK
(haxTOpPBI MX YCTOHYMBOCTH |KOJUIOMIHBIC PACTBOPHI U 2. IIpakTHKO-OpHEHTHPOBAHHBIE pacyeTHbIe 3aganus |02

rpyOOANCIIEpCHBIE CHCTEMBI Ha Ha JHCIIEPCHBIe CHCTEMBI, HCIIOIb3yeMbIe B OBITOBOU 1
OCHOBE XMMUYECKOTO KCIIEPUMEHTA | IPOU3BOICTBEHHOI ACITEIBHOCTH YEIOBEKa.

6.2 [UccrnenoBanue cBOiiCcTB HWccnenoBath ¢pusuko-xumuyeckue |JlabopatopHas padora (Ha BEIOOD): OK 01

JICHEPCHBIX CUCTEM CBOIfCTBa Pa3INYHEIX BHJOB — IIpuroToBieHne pacTBOPOB;
JIMCIIEPCHBIX CUCTEM — HccnenoBanye TUCIIEPCHBIX CUCTEM.
7 HcenenoBaTs cBolicTBa

Pa3pen 7. KauecTBeHHbIE
peakuy oGHapYKEeHUsI
OpPraHn4ecKux u
HEOPraHHYECKUX BElIeCTB

OPraHu4YeCKUX U HEOPraHUYEeCKUX
BeIECTB C HCIOJIb30BAHUEM
Ka4eCTBCHHBIX peaKum?l
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7.1 [Oo6Hapyxenue HccnenoBath KauecTBEHHBIE 1. JlabopatopHnast paboTa (Ha BbIOOD): OK 01
HEOPTraHNYECKHX KAaTHOHOB |peakIny HeOPraHWYECKUX BEIIeCTB |— AHAaIMTHYECKHE PeaKuu KaTuoHoB [-VI rpymm;
U aHHOHOB — AHaJlUTHYECKHE PEaKLIUY aHHOHOB.
2. IlpakTryeckue 3ajaHust Ha COCTABJICHUE YPaBHEHUH
peakuuii 0OHapyxeHust KaTuoHoB I-VI rpynm u
AQHHOHOB, B T.4. B MOJICKYJIIPHOH 1 HOHHOW (opmax.
7.2 |O6HapyxeHue HccnenoBath KauecTBEHHBIE 1. Jlabopatopnast paboTa (Ha BbIOOD): OK 01
OpraHHYECKHX BEIIECTB peaKkIuH OpraHUYeCKUX coequHeHH  |— KauecTBeHHbIEe peakuy Ha OTACIbHBIEC KJIaCChI
OTZENBHBIX KJIACCOB C OT/ZIeTbHBIX KIIACCOB OPTaHUYECKHX BEIECTB;
HCIIO/Ib30BaHUEM — KauecTBeHHbIl aHa/IM3 OpraHUYECKUX COSMHEHHI
Ka4eCTBEHHBIX PeaKInil 110 (pyHKIMOHATEHEIM IPYIIIaM.
2. IIpakTuueckue 3aJaHus Ha COCTAaBIICHHE
KAueCTBEHHBIX PEaKIUi OOHAPYKEHHS OPraHUYCCKUX
COEANHEHUHN.
11 Mpuknaanoi MoayIb
8 Pa3pen 8. OneHnBaTh NOC/IEACTBHSA 3ammra Keiica (c yueTom Oymymeii
Xumusi B 6bITY U OBITOBON M IPON3BOCTBEHHOI npogeccHoHaIbHOM JeATeJIbHOCTH)
TIPOU3BOJCTBEHHO JIeSITeTLHOCTH YeJIOBEeKa ¢
JesiTeIbHOCTH YeJ0BeKa | IO3HIMii IK0JI0rH4ecKoii
Oe3omacHOCTH
Xumus B ObITY U OnenuBath nocnenctsus 6s1ToBoil U | Keiic (¢ yuerom Oynymeit npodeccuonanbHon OK 01 OK
MIPOM3BOICTBEHHOM MPOU3BOJICTBEHHON NEATEIBHOCTH | AESTEILHOCTH) 02 OK 04
JIeATeNbHOCTH YeIoBeKa YeJIoBeKa ¢ MO3HIHH 9KOJIOrHIecKoil | Bo3aMokHbIE TeMBbI KeiCcoB: OK 07
6e30macHOCTH 1. IloTenneHue kaumaTa 1 BeIcBoOOXKIeHHe razoBeix  [I1K
THIPATOB CO JTHA OKEaHa. 42,4344,
2. Bynymye Matepuais! Ui aBHa-, MaIllMHO- U 45
npubOPOCTPOCHUSI.
3. HoBble MaTepHaIbl JUIsl COMHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE PaCTUTEIIBHBIX IIPEMNapaToB.
9.1 (Pa3spmen 9.1. UccnenoBanue | IHTEpIpeTHPOBATH XHMHYECKHE |3alIHTa y4eOHO-HCCIeI0BATEILCKOI0 MPOEKTa (¢
M XMMHYEeCKHI aHAIN3 npoieccsl U siBJIeHHs B 6uocdepe |yderoM Oyaymieii npodeccnoHaabHOM
00beKTOB Onochepbl J1eATeJIbHOCTH)

9.1.1 [OcHoBBI Ta60paTOPHOI BrINoOnHATH MOMHBINA LUK 1. JJaGoparopHas padora «OCHOBBI 1Ta0OPaTOPHOM OK 01
MIPaKTUKH B 9KCIIEPHMEHTAILHOTO HCCISTOBAHMUS | IPAKTHKI. MK
npo¢hecCHOHATEHBIX ¢ COOJIOIEHNEM TTPABHIT 2. TUnoBbI€ pacyeThl 0 TEMATHKE IKCIIEPHMEHTA. 42,4344,
naboparopusix 6e30macHOro odpamieHus ¢ 3. 3aauy Ha BBIYMCIICHUE CPEIHETO 3HAYCHHS 45

BeLIeCTBAMH U Ta00PaTOPHBIM 9KCIIEPUMEHTAIIbHBIX JAHHBIX, TOrPEIITHOCTH.

obopynoBaHuEM 4. IlpescTaBieHne pe3yIbTaToOB KCIIEPHMEHTA B
pasnuuHoit popme (Tabnuna, rpaduk, oT4ET, TOKIA,
MPE3EHTAIIN ).

9.1.2 [Xummdeckuii anamus mpo6 |VccmenoBath XUMHYECKHIA COCTAB 1. Tect «CBOMCTBa ¥ COCTAaB BOABI». OK 01 OK

BOJIbI po0 BOIBI 2. 3ajianne « XMMHYECKHI COCTAB BOJIBI, THIT BOJBI K 02 OK 07
CHOCOOBI ee IPUMEHEHUS» (¢ HCIIOIb30BaHUEM IK
HOPMATHBHBIX JOKYMEHTOB). 42,4344,
3. IIpaKTHKO-OpPUEHTUPOBAHHbIE TEOPETHIECKHE 45

3a1aHMsl Ha COCTAB BOJBI M CIIOCOOBI BEIPAKCHUS
KOHIIEHTPAIM{ U TIepecyeT KOHIEHTpauuii (¢
HCIIOJIE30BaHNEM HOPMATUBHBIX IOKYMEHTOB).
4. JIabopartopHas pabota Ha BBIOOp:

— OuncTKa BOJBI OT 3arpsi3HEHHUIT;

— Onpenenenne pH BozbI U €€ KMCIIOTHOCTH;

— OmnpenenieHne JKECTKOCTH BOJBI U CIIOCOOBI ee
YCTpaHCHHSI.
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XUMUYECKUHA KOHTPOJIb
Ka4ecTBa POJYKTOB
ITUTAHUS

HccnenoBaTs XUMHYECKHI COCTaB
MIPOJYKTOB MUTAHHS

1. Tect «Oprann4eckre 1 HEOPraHW4ECKHE BEILIECTBa,
BXOJUSIIHE B COCTAB IPOAYKTOB ITUTAHUS.

2. IIpakTHKO-OpUEHTHPOBAHHbBIE 331aHUS 110
KYJIMHApHOU T€MaTHKe.

3. JlabopatopHnas paboTa (Ha BEIOOD):

— OOHapyKeHHe HUTPATOB B IPOAYKTAX MUTAHUS;

— HccnenoBanne nNpoayKTOB MUTAHUS HA HAJIHYUE
YIIIeBOJOB (MyKa, TBOPOT, MOJIOKO, HOT'ypT) Ha
HaJIMYUe YIeBOI0B (Kpaxmal, IJII0K03a, caxaposa).

OK 01 OK

02 OK 07

XUMUYECKU aHau3 1pod
TIOYBEI

HccnenoBaTh XUMHYECKHI COCTaB
po0 MOYBbHI

1. Tect 1o TeMe «XUMHUUYECKHIA COCTAB
HEOPTraHNYECKHUX U OPTaHUIECKUX yIOOpSHUI.

2. 3amanue «B3auMOCBA3b COCTaBa IIOYBBI, THII IOUBBI
U ec Ha3HAYCHUSD).

3. JlabopatopHnas paboTa (Ha BEIOOD):

— ObHapyxeHne HeOpraHHIeCKUX IpUMecel B mpodax
TIOYBBbI;

— Onpenenenne pH BoxHOM

BBITSDKKH ITOYBEI, €€ KHCJIOTHOCTHU U IIEIOYHOCTH.

OK 01 OK

02 OK 07

IK

42,4344,

45

HccnenoBanne 00bEKTOB
6uocdepsl

HccrnenoBath XUMHUYECKHIA COCTAaB
00beKTOB OMoCchepbl Ha IprUMepe
MIPOJYKTOB MUTAHHKSI, BOJBI M IOYBBI

YueOHO-HCCIeI0BaTeNbCKUI IPOSKT B 00JIaCTH
HCCIIeJOBaHUS! 00BbEKTOB OUOChEpbI.

Bo03MOXXHBIE TEMBI IPOSKTOB:

1. ccnenoBanue coctaBa MUHEPAJIbHOM BOJBI U
PEKOMEHIAIUH 110 €€ HCIIOIb30BAHHUIO.

2. UccrnepoBanue pa3pylaroniero AeiCTBIs
MPUPOJIHO BOJIBI HA CTPOUTENILHBIC MATEPHAIIbI.

3. CocTaBrieHue MPOEKTa LBETHHKA/Oropoja/casia B
3aBUCHMOCTH OT COCTaBa MPOAHAIM3UPOBAHHBIX MTOYB.
4. CocraBiieHre cOaTaHCUPOBAHHOTO MEHIO Ha JICHb
(HezeI0) B 3aBUCUMOCTH OT COJIEP)KAHUSI XUMUYECKUX
MaKpO U MHKPOJIEMEHTOB B IIPOJYKTaX HMHUTAHHUSI.

5. UccnenoBanue kauecTBa MUTHEBOM BOJIBI.

6. UccnenoBanue npod BOAOIPOBOAHOM BOJIBI HA
MPEAMET YCTPAHEHHUS JKECTKOCTH.

7. YcTpaHeHHe KeCTKOCTH BOJBI B
CEJIbCKOXO035HCTBEHHOM JeITEIbHOCTH.

OK 01 OK

02 OK 04

OK
IK

42,4344,

4.5

07

9.2

Paznen 9.2. UcciienoBanue
M XUMHYeCKHii aHAIn3
00BEeKTOB TexHochephI

HHTepnpeTnpoBaTh XMMHYECKHE
NpoIecchl H sIBJIEHUs B
TexHocdepe

Y4eOHo-uccaen0BaTe b CKHii NPOEKT (€ y4eTomM
Oyayuiel npogeccHoHAIBLHO 1esITeTbHOCTH)

921

OcHOBBI T1a00paTOpHOI
TIPaKTHKH B
npodecCHOHABHBIX
11abopaTopusx

BBITOTHATE MOTHBIN IAKIT
9KCIIEPHMEHTAIBHOTO HCCIICTOBAHUS
¢ COOIOIGHUEM TTPABHIT
6e30macHOro oopamnieHus ¢
BEIIeCTBAMH 1 JTaDOPaTOPHBIM
000opyI0BaHHEM

1. JTabopaTopHas pabota «OCHOBBI TaOOPATOPHOU
[IPaKTHKI.

2. TUIIOBBIEC PacYETHI 10 TEMATUKE IKCIEPHMEHTA.

3. 3aauy Ha BBIYUCIICHUE CPEIHETO 3HAYECHUS
9KCIEPHMEHTAIBHBIX JaHHBIX, [IOTPEIIHOCTH.

4. TlpencraBieHne pe3yIbTaTOB SKCIEPHMEHTA B
pazimmaHoi Gopme (Tabiina, rpaduk, OTIeT, 0K,
TIPE3EHTAINS).

OK

01
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OneHo4HbIe MEPONPUSITHS

OK

9.2.2

XUMUYECKU aHau3 1pod
TEXHUYECKOH BOJIBI

HccnenoBaTs XUMHYECKHI COCTaB
po0 TEXHUYECKON BOJIBI

1. 3a1auu Ha OIPE/EIICHUE METAILIOB,
HEOPTraHNYECKHX aHHOHOB M OPTaHUYECKHX BEIIECTB B
TEXHUYECKOH BOJIE Pa3HOTO HA3HAUEHHS.

2. IIpakTHKO-OPUEHTUPOBAHHBIE TEOPETUUECKHE
3a/laHuUs HA COCTaB BOABI M CIOCOOBI BBIPasKECHHS
KOHIIEHTpallUi 1 IepecyeT KOHLEHTpaluii (¢
HCIIOJIb30BaHNEM HOPMATUBHBIX IOKYMEHTOB).

3. 3aganne «XMMHUYECKHI COCTaB TEXHUYECKOMN BOJIBI,
THII BOZIBI ¥ CITOCOOBI €€ IIPUMEHEHUsD (C
HCIIOJIb30BaHHEM HOPMATUBHBIX IOKYMEHTOB).

4. JIabopartopHas pabora (Ha BEIOOD):

— OnpezeneHne XJ0pUI0B METOIOM TUTPOBAaHUs B
TEXHUYECKOH BOJIE;

— OnpezeneHne *KeCTKOCTH TeXHUIECKOH BOIBI
METO/IOM THTPOBAaHHS.

OK 01 OK
02 OK 07
MK
42,4344,
45

9.23

XUMUYECKUHA KOHTPOJIb
Ka4ecTBa BO3LyXa

HccnenoBate conepxaHue
YIJICKUCIIOTO T'a3a B BO3/IyXe

1. Tect 1o TeMe «XUMHUUYECKHIA COCTAaB aTMOC(HEpHOro
BO3/lyXa U BO3/yxa paboueil 30HbI».

2. TIpakTHKO-OpHEHTHPOBAHHbIE 3a/[aHKs Ha
XUMHYECKHIT aHAJTH3 COCTAaBa BO3/yXa.

3. JlaboparopHas pabota «OmnpeieneHne coaepKaHus
YIJIEKHUCIIOTO Ta3a B BO3AyXe

MTOMEIIEHUST YKCIIPECC-METOAOMY.

OK 01 OK
02 OK 07
IK
42,4344,
4.5

9.2.4 [Xumudeckuii aHAIH3 IPOO
MaTepHaJIOB CTPOUTEIBHO-
pecTaBpalmoHHON

JIeSTEIbHOCTH U JU3aiiHa

HccnenoBath npoObl MaTepraios
CTPOHTENHHO-PECTABPALIUOHHOMN
NIeATEILHOCTH U JiM3aifHa

1. IIpakTUKO-OpUEHTHPOBAHHbIE 3a/IaHUS 110
XHMHYECKOMY aHaJIN3y P00 MaTepHaIoB
CTPOUTEIEHO-PECTABPALOHHOM IS TENBHOCTH U
nM3aiHa.

2. JTaboparopHas paboTta (Ha BbIOOp):

— W3roroBneHue kKpacok (I10g00p MUTMEHTOB U
CBSI3BIBAIOIMX BEIIECTB);

— HccreoBanne CBOMCTB BSDKYIIMX BEIIECTB Ha
[pEMepe THIca.

OK 01 OK
02 OK 07

9.2.5 |UccnenoBanue 0ObEKTOB

TeXHOC(EPHI

HccnenoBaTs XUMUYECKHI COCTAB
00BEKTOB TEXHOC(EPHI HA IPHMEPE
TEXHUYECKOU BOJBI U MAaTEPUAIIOB
CTPOUTENBHO-PECTABPALIMOHHON
TIEATENIbHOCTH M Ju3aiHa

Y4eOHo-HCCIIe10BATENbCKUI TPOEKT B 001aCTH
HCCIICI0BaHUs O0BEKTOB TEXHOCHEPHI.

Bo03MOKHBIE TEMBI ITPOEKTOB:

1. KoHTpouib KayecTBa TEXHUUECKOH BOBI PA3HBIX
BUIIOB B cOOTBeTCTBUH ¢ MeToaukamu 1o 'OCT.

2. Co3nanue 1eKOPaTHBHOM ITYKaTypKH.

3. IIUrMeHTHI B U3ACIMAX U3 CTEKIIA.

4. UccnenoBanue pa3pyiaroiiero AeHCTBIs BOAbI HA
CTPOHTETHHBIE MaTePHAIIBL.

5. OueHka cocTosiHUS BO3ayXa padoueii 30HbI
CIeNHAHNCTa (TEXHOJIOra, CTPOUTEIIS | T.11., C y4ETOM
obyacTH Ipo)ecCHOHANIBEHOM AeITeTEHOCTH) B
COOTBETCTBUM C HOPMATHBHBIMU JJOKYMEHTAMH.

OK 01 OK
02 OK 04
OK 07 IIK
42,4344,
45

JIUTEPATYPA

Jns cTyAeHTOB

1.T'abpuensn O.C. Xumus 10 xace / mpodunbHbli  ypoBens/HM3naTenscTo: Mocksa, «IIpocsemenne». I'ox m3narenscrsa: 2022

2. Tabpuensa O.C. Xumus 11 kmacc / mpodunbhsiit  ypoBens/U3aatensctBo: Mocksa, «[IpocBenienne». ['on nznatenscrsa: 2022

Jlns npenoaaBareJist

DenepanbHblif 3ak0H o1 29.11.2012 Ne 273-3 «O6 obpasosanun B Poccuiickoit deneparmm.
[puka3z MunuctepcTBa o0pazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O06 yrBepxIeHun (GeaepaabHOro rocyaapcTBEHHOr0 00pa30BaTeIbHOTO CTaHIapTa
cpeaHero (MOJIHOT0) 00LIero 00pa30BAHU.
IMprka3 MurncrepctBa obpasoBanus 1 Haykn PO or 29.12.2014 Ne 1645 «O BHecennn n3meHeHnii B [Iprka3 Munncrepcta obpasosanus u Hayku P® or

17.05.2012 Ne 413 “O0 yrBepxaeHun GeaepaabHOro rocyAapCTBEHHOr0 00pa30BaTENbHOTO CTaHAApTa CPEIHETO (TI0JHOT0) 00IIero 00pa3oBaHus .

IMucemo [lemapTaMeHTa TOCYIApCTBEHHON MOMMTHKA B cdepe moaroroBku pabounx kaapoB u IO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexOMeHIaNMKM 110 OpraHW3allMi IIOTY4eHHs CPEIHero oOmero o0pa3oBaHHMs B TIpeJenax OCBOCHMs 00pa3oBaTENbHBIX IIPOrpaMM  CPEJIHETO
npodecCHOHANBHOTO 00pa30BaHMsl Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUs C y4eTOM TpeOOBaHMH (elepaibHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX
CTAQHAAPTOB U IOTy4aeMoil IPO(ECcCHH MK CIICHHUATbHOCTH CPEIHET0 MPO(ECCHOHATEHOTO 00pa30BaHus».
I'abpuensn O.C., JIpicoBa I'.I". Xumus: kaura Juist npenogasarens: yae6.-mMeros. nocooue. I'abpuensn O.C. u ap. Xumus juist mpodeccnii U crienuanbHOCTEH
TEXHHYECKOTO MPOGHIIS (3JIEKTPOHHOE MPUIIOKEHHE).

HurtepHer-pecypenl

www. pvg. mk. ru (omummnuazna «Iloxopu BopoOGbeBsl ropsi»). www. hemi. wallst. ru (O6pa3oBaTenbHBIH CaiiT UL IIKOIEHUKOB «XHMHES»).
www.alhimikov.net (OOpa3oBaTenbHbIN CalT A KOJBHUKOB). Www. chem. msu. su (D1eKTpoHHast OMOIMOTEKA IO XUMUH).
www.enauki.ru (MHTepHeT-U3/1aHue JUIs yuuTenei «EcTecTBeHHbIE HAYKH» ).

www. lseptember. ru (MeToquueckas rasera «Ilepoe ceHTIOP»).
www. hvsh. ru (kypHan «XuMHS B IIKOJIE).

www.hij.ru (kypHan « XuMHS ¥ KU3HBY).
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