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1. O0mas xapakrepucTuka padoueii mporpaMmsl 001e00pa3oBaTe/IbHOI
aacuumaaabl OYILO07 Xumus

1.1. MecT0 UCHUIVIMHBI B CTPYKType OCHOBHOH mnpodeccHnoHAIbLHOM
o0pa3oBaTeJIbHOW MPOrpaMMBblI

OO611eo0OpazoBaTeNibHAs JUCHUIIIMHA XUMHUS SBJISIETCS 00S3aTENBHONW YaCThIO
0011e00pa30BaTENBHOIO NUKIAa 00Pa30BATENBHON MPOrpaMMbl B COOTBETCTBUM C
®I'OC CI10 no cnemmansHoCcTH 34.01.02 CecTpuHCcKoe A€J10.

Tpynoemkoctes mucummmael OYILO7 Xumus cocrasmser 195 wyacos, u3
KOTOPbIX 97 4acoB- TeopeTuyeckas 4acTb 98 4acoB- MPAKTUKO-TA00PaTOpPHBIC
paboThI, BKIIFOYAKOIIUI MPAKTUKO-OPUEHTUPOBAHHOE COJICPIKAHUE, YCUITMBAOLLEE
nPO(UIBHYIO COCTABIISIOLLYHO IO KOHKPETHOW MPO(decCuu Wi CENUaTbHOCTH.

[TpuknanHoil MOAyNb BKIOYACT ABa pasnena. Paznen 8 «Xumus B OBITY U
OPOU3BOJACTBEHHONH  JEATEILHOCTH — YENIOBEKAa»  peanu3yercs Uil BCeX
npodeccuit/cnenuanbHOCTe Ha MaTepuaie KeHCOB, CBSI3aHHBIX € AKOJIOTMYECKOMH
0€30MacCHOCTBI0 W OLEHKOW TnocneAcTBA ObITOBOH W MPOHM3BOACTBEHHOM
JEATENILHOCTHA, MO OTpacisM Oyaymed mnpo(ecCHOHATbHOW — IEATEIbHOCTH
00y4Jaroumxcsl.

Temartuka pazaena 9 BappupyeTcs no 00beKTy Oyayuieil npoheccuoHaIbHOK
JEATEIbHOCTA CTYJACHTOB — MccnenoBaHMe M XMMHYECKMHA aHann3 OOBEKTOB
ounocdepsl.

[Tepron oOyueHust U pacHpeieeHUe MO CEMECTPAM OMPEACICHO C YYETOM
JOTUKK (POPMUPOBAHUS MPEAMETHBIX PE3YJABTATOB, 00IMX U MPO(PECCHOHATBHBIX
KOMIOETEHIMHA,  MEXIPEAMETHBIX  CBA3€H € JAPYrUMH  JTUCUUILUIMHAMHA
001eo0pa3zoBaTeaLHOTO U 00MENPO(PECCHOHATLHOTO [IMKIOB YYEOHOTO MJIaHa.
1.2. Ilesin 1 VIaHUpPyeMble pPe3yJibTaThl OCBOCHHUSI AUCHHIIINHBI
1.2.1. Ilesim 1 3a1a49¥ AUCHUIIMHBI

@OopMUPOBAHUE Y CTYIEHTOB XUMWYECKOM COCTABIIAIOLIENH €CTECTBEHHO-
HAY4YHON KapTUHbI MHpPa KAaK OCHOBBI MPHUHSITUS PEIICHUH B JKMU3HEHHBIX WU
MPOU3BOJACTBEHHBIX CUTYALMIX, OTBETCTBEHHOTO MOBEICHUS B PUPOJHON CPELIE.

3agaum IMCUMILINHBI:

1) chopmupoBaTh MOHUMAHKWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHX
IIPOLIECCOB U SBJICHHUI B OKPY’KAIOIIEH Cpelie, [ETOCTHON HAyYHON KapTUHBI MUDA,
B3aMMOCBS3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BATh YMEHUS MPOBOJAMTH PACUYETHl MO XUMHUYECKUM (HOopMysaM Hu
YPaBHCHUSAM XWUMWYECKMX PEaKkUWi, IUIAHAPOBaTh M  HMHTEPHOPETUPOBATH
PE3yAbTaThl XMMAYECKUX SKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM MPOBCACHHUS XHUMHUUYECKUX SKCIEPUMEHTAIBHBIX
WCCJICIOBAHMIA ¢ COOJIFOICHUEM TPpaBMIl O€30MAaCHOr0 OOpallEHUs ¢ BEIECTBAMU U
71a00pPaTOPHBIM 000PYI0BAHUEM,

4)  pa3BUTh YMEHUS  AHAJIU3WPOBATH, OLEHWUBATh, MPOBEPATH HA
JOCTOBEPHOCTH M 00001aTh MHPOPMALMIO XUMAYECKOTO XapakTepa U3 pa3aIndHbIX
MCTOYHUKOB,



5) cdopmHupoBaTH yYMEHHMS ~ MPOTHO3MPOBATH  TOCICACTBUS  CBOCH
JEATEIbHOCTH W XUMHYECKUX TPUPOJHBIX, OBITOBBIX M IMPOM3BOJCTBEHHBIX
ITPOLIECCOB;

6) chopMuUpPOBaTh NTOHUMAHWUE 3HAYMMOCTH JOCTH)KCHUH XUMHYECKOH HAYKH
Y TEXHOJIOTUH JJIsl PA3BUTHS COLMATIbHON U MPOM3BOACTBEHHOM cep.

1.2.2. [Inanupyembie pe3yabTaThl OCBOCHHS 001I€00pa30BATEIBHON JUCIUTIIUHBI
B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocaose ®I'OC COO



Kog u
HanMeHoBaHue
hopmMUpyemMbIX
KOMMEeTEeHLWIA

OK 01. Beibupatb
crnocob6bl peweHns
3afau
npoeccnoHanbHoM
LeATeNlbHOCTH
NPUMEHUTENBHO K
pasINYHbIM
KOHTEKCTam

MnaHnMpyeMble pe3ynbTaTbl 0CBOEHUS AUCLUMNNNHBI

O6umel

B wacTv TpyLoBOro BOCNUTaHMUA:

- TOTOBHOCTb K Tpy4y, OCO3HaHWe LEHHOCTU MacTepcTBa,
Tpygonobue;

- TOTOBHOCTb K aKTUBHOW [eATe/NIbHOCTU TEXHONOTMYECKOn U
couuanbHOW HanpaBneHHOCTM, CMOCOOHOCTb MHULMUPOBATH,

nnaHupoBaTb W CaMOCTOATENIbHO  BbIMOMHATL  TakKylo
[eATeNbHOCTb;

- VWHTEepec K pas/InyHbIM cdepaM NpogecCnoHanbHO
[eAaTenbHOCTH,

OBnapgeHune yHMBepcasbHbIMU y4ebHbIMK
nosHaBaTe/IbHbIMWU AENCTBUAMMU:

a) 6a30Bble 1OTMYECKUNE JeCTBUSA:

- camocToATeNbHO (hopMynupoBaTb W aKTyanu3mpoBaTb

npobnemy, paccmaTpuBaTb €e BCECTOPOHHE;

- yCTaHaB/NBaTb CYLLECTBEHHbI NPU3HaK UM OCHOBaHUS AN
CpaBHeHUS, Knaccupmkaymm n 06006LweHNs;

- onpefenaTb Uenn AeATeSIbHOCTM, 3ajaBaTb MapameTpbl U
KPpUTEPUN UX JOCTUXKEHNUS,

- BbISIBNATb  3aKOHOMEPHOCTM M MNPOTMBOpPEYMs B
paccmaTpuBaeMblX SABIEHUAX;

- BHOCUTb KOPPeKTMBbI B  [eATEeNbHOCTb, OLEHWBaTb
COOTBETCTBME  pe3ynbTatoB  LENsAM, OLEeHWBaTb  PUCKMK
nocneacTBUA AesTENbHOCTH;

- pasBuBaTb  KpeaTMBHOE  MbILIIEHNE NPU  PeLeHnn

YKVU3HEHHbIX Npobem
6) 6a30Bble NccnefoBaTe/IbCKMe AENCTBUSA:

OucunnnnHapHble?

- BlafileTb CUCTEMON XUMWUYECKUX 3HAHWI, KOTOpas BK/IOYAeT:
OoCcHoBoMnonarawowme MnoOHATUA (XMMUYECKWUWA 3N1eMeHT, aToMm,
3N1eKTPOHHas 060/104Ka atoma, S-, p-, d-31eKTPOHHbIE opbuTanm
aTOMOB, NOH, MOJEKyNa, Ba/IeHTHOCTb,
3N1eKTPOOTPULLATEIbHOCTb, CTerneHb OKWUC/IEHUA, XUMUYecKas
CBA3b, MOJIb, MO/IAPHAA Macca, MOJIAPHbIA 06beM, YrnepoaHblii
CKenet, (DyHKUMOHanbHaa rpynna, pajgukan, U30Mepwus,
N30Mepbl, TFOMONOTUYECKUI psAf, TOMOMOrK, YrieBoLOPOAbI,
KWCNOPOA- W a30TCOAepXKaline COefuMHEeHUs, OUONOrnYecKm
aKTWBHble BellecTBa (YrneBofbl, >Kupbl, 6enKu), MOHOMEp,
nonumep, CTPYKTYpHOE 3BEHO, BbICOKOMOJIEKYIIPHbIE
COeINHEHUA, KpWUCTaN/MYecKkas peLleTka, TUMbl XUMUYECKUX
peakwyuii (OKMCNNTENBHO-BOCCTAHOBUTE/IbHbIE, 3K30- 7
3HAOTEepMUYECKMe, peakumnm MOHHOTro 0b6MeHa), pacTBop,
3N1IEKTPONINTHI, He3/IeKTPONNUTLI, 3NeKTPONINTUYECKAA
auccoumnaums, OKUC/NTEb, BOCCTAHOBUTENb, CKOPOCTb
XMUMUYECKON peakuun, XMMWUYECKOe paBHOBECUE), TeopuUu U
3aKOHbI (TEopuA XMMUYECKOT0 CTPOEHNS OPraHNYecKnX BELLECTB
A.M. byTnepoBa, Teopus 3NeKTPONUTUYECKOW AmMccoumaumnu,
nepuoguyecknii 3akoH A.M. MeHpeneesa, 3aKOH COXpaHeHMUs
mMaccbl), 3aKOHOMEPHOCTW, CUMBOSIMYECKUIA A3bIK  XUMUW,
(haKTONOrMyeckne CBefleHNs 0 CBOMCTBAX, COCTaBe, NONMyYEeHUN U
6e30MacHOM MCMNOJIb30BaHUN BAaXHENLWNX HeopraHNn4yeckux u
OpraHn4YyecKux BeLLecTB B ObITY M MPaKTUYECKON [AeATeNbHOCTH
4enoBeKa;

- YMeTb BbIIBNATb XapakKTepHble MNPU3HaKM W B3aMMOCBA3b

CKa3blBalTCA IMYHOCTHbIE U MeTanpegMeTHble pe3ynbTaTbl M3 ®rOC COO (B nocneaHelt pegakuuy ot 12.08.2022) B oTrnaronbHol hopme, hopmmpyeMble 06LLe06pa3oBaTesibHOM

AVCUMNAVHOW

AQUcumUnMHapHble (NMpeaMeTHbIe) pesy/bTaThl YKa3blBatoTCs B COOTBETCTBUM C METOAMKON NpenoAaBaHns AUCLUNINHbI



- BIANeTh HAaBbIKAMU  Yy4eOHO-MCCIIENOBATENbCKOH U
MPOEKTHOH NEesITebHOCTH, HABBIKAMH pa3pereHust mpodem;

- BBISIBJISTD MIPUUYHUHHO-CJIEICTBEHHbIE CBS3U 51
aKTyaJlu3UpOBaTh 3ajaudy, BbIABUIaTh THUIIOTE3Yy €€ pelleHus,
HaxOAMTb  apryMeHTbl Ul  JOKa3aTeJbCTBA  CBOUX
yYTBEP>KAECHUI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS,;

- AHAIM3MpPOBAaThb INOJYYEHHBIE B XOA€ pELICHUs 3a4adu
pe3yJbTaThl, KPUTUYECKH OLEHUBaTb HX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

- yYMeTb T[EepEeHOCUTb 3HaHWs B [I03HABATEIbHYID U
NPAKTUYECKYIO 00JIACTH KU3HENEATEIbHOCTH,

- YMeTb HMHTErpupOBaTb 3HAHUS W3 Ppa3HBIX MpPeIMEeTHBIX
obuacreii;

- BbIBUTaTb HOBblE HUJEH,
MOJXObI U PELIeHMUS,

- cOCOOHOCTh VX UCTIONb30BAHUS B ITO3HABATEIBHON U
COLIMAJIBHON MPAKTUKE

npeajarate  OpUTrHHAJIbHBIE

U3YYEHHBIX IOHATHUI, NPUMEHSATb COOTBETCTBYIOIIME IOHATHUS
IpU ONUCAHUU CTPOEHUs] U CBONCTB HEOPraHUYECKUX U
OpraHMYEeCKHUX BEIIeCTB U UX IMPEBpALICHU; BBIABIATH
B3aMMOCBSI3b ~ XMMMYECKMX  3HaHUH C  TOHATUSAMH U
MPEICTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX PEIMETOB;

- YMeTb UCIOJb30BaTh HAUMEHOBAHUS XUMUUECKUX COEIMHEHUN
MEKIYHAPOAHOTO COK3a TEOPETUYECKOW M MPUKIATHON XUMHUHU
U TPUBHAJIbHBIE HA3BAHUS BAKHEHIINX BELIECTB (STHIIEH,
alleTWiIeH, TruuepuH, ¢eHon, Qopmambaerun,  yKCycHas
KHUCJIOTa, TJMLUH, yrapHbIi ras3, YIVIEKUCIBIM ra3, amMMmHak,
raieHas M3BeCTb, HeralleHass W3BeCTb, MUTbEBas coAa U
APYTuX),  COCTaBIATb  (OPMyJbl  HEOPTaHWYECKUX U
OpPraHMYEeCKUX BELIECTB, YPAaBHEHUS XHUMHUYECKUX PpEeaKLMi,
OOBSICHATb UX CMBICIT, TIOATBEPKAATh XapaKTEPHbIE XUMUUECKHE
CBOMCTBAa BELIECTB COOTBETCTBYIOLIUMH SKCIEPUMEHTaMH U
3aMUCAMH YPABHEHUN XUMUYECKUX PEaKLUH;

- yMeTb yCTaHaBIMBaTh NPUHAIJIEKHOCTb  H3YUYEHHBIX
HEOPraHUYEeCKUX W OPraHMYECKUX BELIECTB K OIpeleJeHHbIM
KJIAaCCaM U IPyIIaM COeNUHEHUH, XapaKTePU30BaTh UX COCTAB U
Ba)KHEHINNE CBOMCTBA, ONPENENATb BUABl XUMHUYECKUX CBsI3eH
(KOBaJIeHTHas, HMOHHAs, METaJUIN4ecKas, BOJOPOIHAs), THIIbI
KPUCTAUTMYECKUX  PELIETOK  BEIIECTB,  KJIACCH(PUIMPOBATH
XUMHUYECKHUE Peakiny;

- copMHpOBaTH MPENCTABJIECHUS: O MaTEPHAIBHOM EAMHCTBE
MHPa, 3aKOHOMEPHOCTSIX U MIO3HaBa€MOCTH SIBJIEHUM MPUPOILL; O
MECTe€ U 3HaU€HHUU XUMHH B CHUCTEME €CTECTBEHHBIX HAayK U €€
poiu B OOECNeYeHUH YCTOWYMBOIO PAa3BUTHS YEIOBEYECTBA. B
pemeHuu mpodyieM 3KOJIOTHYECKOH, SHEPreTHYECKON 1 MUTIEBON
0e30macHOCTH, B PA3BUTHM MENULMHBI, CO3JAHHUM HOBBIX
MaTepHajioB, HOBBIX HCTOYHHKOB 3HEPTHUH, B OOECIIEYeHUU
pPALMOHAIBHOTO  NPUPOMAONOJIB30BAHUS, B  (POPMHPOBAHUU
MHPOBO33PEHUs] W OOWEH KyJbTypbl 4YEJOBEKa, a TaKkKe
SKOJIOTUYECKH OOOCHOBAHHOT'O OTHOLIEHUSI K CBOEMY 30POBBIO
Y IPUPOAHOMN Cpene,




- B/lafileTb CUCTEMON XMMWYECKUX 3HAHUI, KOTOpas BK/IHOYAET:
OCHoBoOMnofarawwmne noHATUA (AOMNONHWUTENBHO K CUCTEME
MOHATMI  6a30BOr0  YpPOBHA) -  W30TOMbl, OCHOBHOE MU
BO3OY)X/[EHHOE COCTOAHME aTtoMma, rmbpuamnsauns aTOMHbIX
opbuTaneii, xummuyeckas cBasb («CY « U «», KpaTHble CBSi3N),
MONIApHAs KOHUEeHTpauusa, CTPYKTypHas ¢opmyna, u3omepus
(cTpyKkTypHaa, reometpuyeckas (LuC-TpaHC-M30MepUs), TUMbI
XUMUYECKMX peakumnii (romo- U reTeporeHHble, obpaTumble W
HeobpaTUMbIe), pacTBOpbl (MCTUHHbIE, AUCMEPCHbIE CUCTEMBI),
Kpuctannorumgpatbl,  CTeneHb  Auccouunauuu,  31eKTPOun3,
KPEKWHT, PU(OPMUHT); Teopuu W 3aKOHbI, 3aKOHOMEPHOCTH,
MUPOBO33PEHYECKME 3HAaHUS, fieXxalime B OCHOBE MOHWMaHMUA
NPUUYNHHOCTH MW CUCTEMHOCTU XUMMUYECKUX  SABMIEHWUN,
COBpPEMEHHbIe MpeAcTaB/eHUs O CTPOEHMM BellecTBa Ha
aTOMHOM, MOJIEKYNAPHOM W HaAMOJIEKY/IAPHOM  YPOBHSAX;
npegcTaBneHns 0  MexaHu3Max XUMWUYEeCKUX  peakLui,
TEPMOANHAMUYECKUX W KUHETUYECKMX 3aKOHOMEPHOCTAX UX
NpoTeKaHWsi, 0 XMMWUYECKOM  paBHOBECMM,  AUCMEPCHbIX
cucTemax, (PakToNorMyeckue cCBefeHUs O CBOMCTBAaX, COCTaBe,
nonyyeHUn n  6e30MacCHOM  MCMNOMb30BAHUWM  BaXKHEMLIMX
HEOpraHW4YecKMX W OpPraHWYecKuMx BewecTB B ObITY U
NPaKkTUYeCKOW [eATeNbHOCTU 4YenoBeKa;, O00WMX  HayUHbIX
NPMHUMNAX  XMMWYECKOro  npoussofctea (Ha  nmpumepe
NPOM3BOACTBACEPHOMW  KWUCNOThI,  aMMMaka, mMeTaHoNa,
nepepaboTKn HeTN);

- yMeTb MPOBOAUTbL pacyeTbl MO XMMWUYECKUM QopmMynam 1
YPaBHEHUAM  XMMUYEeCKUX  peakuuMin € UCNONb30BaHWEM
(hM3MYeCKNUX BeAUYMH (Maccbl, Oo6bema ra3oB, KO/MYeCcTBa
BELLeCcTBa), XapaKTepM3yrLWMX BeLlecTBa C KONNYECTBEHHO
CTOPOHbI: pacyeTbl MO HAXOXAEHWUIO XUMMWUYECKON (Hopmyibl
BellecTea; pacuyeTbl Maccbl (06bema, Ko/MM4yecTBa BeLLECTBA)
NpoAyKTa peakuuun, ecnm OAHO U3 UCXOAHbIX BEWECTB AaHO B
BMAe pacTBopa C  OMNpeAeneHHOW  MaccoBOii  Aonen
pacTBOPEHHOro BewecTBa WAM [JaHO B U30bITKe (MMeeT
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MPUMECH);, pacdyeTbl MAacCOBOH MM OOBEMHOW IOJU BBIXOIA
MPOAYKTA pPeaKluu, pacyderbl TeruioBoro sddexra peaknmii,
00BbEMHBIX OTHOIIIEHHH ra30B;

- YMeTb BBbIABISATb XapakTepHble MPU3HAKU U B3aUMOCBSI3b
W3YYEHHBIX IOHATHUM, MPUMEHATb COOTBETCTBYIOIIME IOHATHUS
IpU ONUCAHUU CTPOEHUs] U CBONCTB HEOPraHMYECKUX U
OpraHMYEeCKUX BEIIeCTB U UX MPEBpALICHM; BBIABIATH
B3aUMOCBSI3b ~ XMMMYECKMX  3HAaHUH C  TOHATUSAMH U
NPEACTABICHUSMH JPYTUX NPEIMETOB il O0jee OCO3HAHHOTO
MOHUMAHHSA U OOBACHEHHs CYIIHOCTH MAaTEPHAIBHOIO €IUHCTBA
MHUpa;, HCIOJB30BaThb CHUCTEMHblE XHUMMUYECKHE 3HaHWs AJis
OOBSICHEHUS] W  TNPOTHO3UPOBAHHS  SIBJICHUH, HMEIOIINX
€CTECTBEHHOHAYYHYIO NIPUPOAY;

-yMETb UCIIONb30BaTh HAUMEHOBAHUS XUMHUYECKUX COEIUHEHUN
MEXAYHAPOIHOIO COKH3a TEOPETUYECKONH M MPUKIATHON XUMHH
U TPUBHUAJIbHbIE HA3BaHUsl BEIECTB, OTHOCALIUXCS K U3yUEHHBIM
KjlacCaM OpraHU4YecKUX M HEOPraHW4eCcKUX COEIUHEHUH;
UCIIOJIb30BaTh XMMMYECKYH0 CHUMBOJIMKY J[JI1 COCTaBJI€HUS
dbopMyT  HEOpPraHMYECKHMX  BEINECTB, MOJEKYJSIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTBHIX, COKPALIEHHBIX M CKEJETHBIX)
dopMyT OpraHMYECKHX BEINECTB, COCTABISATb YpPaBHEHUS
XUMUYECKMX  peakuuid U  pacKkpelBaTb MX  CYLIHOCTb!
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEaKLUil  MOCPEACTBOM
COCTABJIEHHUs 3JIEKTPOHHOTrO OajaHca 3THX pPEaKUWH, peakuuit
HOHHOTO OOMEHa TIyTeM COCTAaBJIEHUS HMX TOJHBIX U
COKPAIllCHHBIX HOHHBIX yPaBHEHUMN, pEeaKkLUud T'UAPOIN3A,

peaxuuit KOMILJIEKCOOOPa30BaHUs (Ha npuMepe
THIPOKCOKOMITIEKCOB IIMHKA W aJIFOMUHUS), TIOATBEPKIATh
XapaKTepHbIC XUMUYECKHE CBOMCTBa BEIIECTB

COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMHU M 3aMUCAMH yPaBHEHUH
XUMHUYECKUX PEAKLU;

- YMeThb KJacCH(PUIIMPOBATh HEOPTAHUYECKHE M OPTaHHUYECKUE
BEIIECTBA M XUMHYECKHE PEaKLUH, CAMOCTOSATENbHO BBIOMPATH
OCHOBAaHUSI W KPHUTEPUH I KjacCU(DUKAINKM H3y4aeMbIX
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OK 02.
Vicnonb3oBaTb
COBPEMEHHbIE
cpefcTBa Momcka,
aHanmsau
NHTepnpeTauunu
NH(opmaLmm un
NH(OPMaLMOHHbIe
TEXHONOTUN AN1A

B 061acTULEHHOCTN HAY4YHOI0 NO3HAHUSA:

- C(hOPMMUPOBAHHOCTb MWPOBO33PEHUS, COOTBETCTBYHLLETO
COBPEMEHHOMY YPOBHI Pa3BUTUS HayKM U OO6LLECTBEHHON
NnpakTUKM, OCHOBAHHOTO Ha aunanore KynbTyp,
CNOCOGCTBYIOLLEND 0CO3HaHU0 CBOEro MecTa B
MONMKYNbTYPHOM MUPE;

- COBEpLUEHCTBOBaHME A3bIKOBOW WM YMTATENIbCKOW KyNbTypsbl
KakK cpefcTBa B3avMOLENCTBUA MEXAY NOAbMU U MO3HAHUA
Munpa,;

XMUMUYECKMX 0O6BEKTOB; XapakTepu3oBaTb COCTaB WM BaXHeiLllmne
CBOMCTBA BELLECTB, NPUHAaANeXalnxX K onpegeneHHbIM Knaccam
W rpynnam  CcoeAWHeHWn  (NpoCTble  BeLeCTBa, OKCUAbI,
rMAPOKCUAbI, COMKW; YrNeBOLOPOAbl, MPOCTble 3(Mpbl, CAUPTHI,
(heHONbI, anbfernabl, KeTOHbl, KAPOOHOBbLIE KUC/OTbI, CMOXHbIe
3aMpbl, XWpbl, YrNeBofbl, aMWHbl, aMWUHOKWUCAOTbI, 6enKku);
NMPUMEHATb 3HaHWA O COCTaBe W CBOWCTBax BewecTB A/f
3KCNepuMeHTaNbHOW NPOBEpPKU rmnoTe3  OTHOCUTE/LHO
3aKOHOMEPHOCTEN  MPOTEKaHUs  XMMWUYECKUX  peakuuidi 1
NPOrHO3MPOBaHNSA BO3MOXHOCTEN X OCYLLECTB/IEHNUS;

- YMeTb MNOATBEpPXAaTb Ha KOHKPETHbIX MpuMMepax XxapakTep
3aBMCUMOCTM  pPeakLMOHHOMW  CNOCOGHOCTM  OpraHMYyeckux
COEAMHEHUI OT KPaTHOCTM U TUNa KOBAIEHTHON CBA3N (« Y « U
«»), B3aMMHOI0 BAMSAHWUA aTOMOB M FPynmn aTOMOB B MOJfieKy/nax;
a TaKXKe 0T 0CO6eHHOCTel peann3aLmm pasIMYyHbIX MexaHW3MOB
NPOTEKaHMNA peakLuuii;

- YMeTb XapakTepu3oBaTb 3/IEKTPOHHOE CTpOeHue aToMoB (B
OCHOBHOM 1 BO30YX/JEHHOM COCTOSIHUM) U MOHOB XMMMUYECKNX
anemeHtoB 1 - 4 nepuogos [Mepuognyeckoin cuctembl A.W.

MeHfeneeBa W WX BaJeHTHble BO3MOXHOCTW, WCMOMb3ys
MOHATMS «S», «p», «d-3N1EKTPOHHbIE» opbuTtanu,
3HEPreTUYeckme  YpOBHMU; 06BbACHATL  3aKOHOMEPHOCTU

M3MEHEHNS CBOWCTB XMMMUYECKNX 3/1IEMEHTOB U 06Pa3yeMbIX UMK
COeAMHEHWIA MO Mepuogam U rpynnam;

- YMeTb NNaHUPOBaTb U BbINOAHATE XUMUYECKUIA IKCMEPUMEHT
(NpeBpalleHNs  OpraHWYecKMX BELLECTB MNPU  HarpeBaHuUW,
MoNyyeHWe 3TWUNEHA W U3YYeHWE ero CBOWCTB, KauyeCTBEHHble

peakuuMuM Ha anbAernfbl, Kpaxman, YKCYCHYK  KWUCNOTY;
AeHaTypauus 6enKoB MNpU HarpeBaHUW, LBETHble peakuuu
6eNKOB; NPOBOAWUTL peakuMn WOHHOTO 06MeHa, OonpefensThb

cpeay BOAHbIX pacTBOPOB, KaYyeCTBEHHbIE peakuumn Ha cynbdart-,
Kap6oHaT- U X/NOPUA-aHWOHbI, Ha KaTMOH aMMOHMS; pelaTb
3KCNepuvMeHTanbHble 3agauyM no Temam «MeTannbl» W
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BbINO/THEHMA 3a4a4
npogeccnoHanbHo
[eATeNIbHOCTH

- 0CO3HaHMWE LEHHOCTWM Hay4YHOW AeATe/IbHOCTU, FOTOBHOCTb
OCYLLeCTB/IATH MPOEKTHYO " nccrefoBaTe/ibCKYyHo
[eATeNbHOCTb UHAUBUAYANLHO 1 B Ipynne;
OsnageHwne yHUBeEpCasibHbIMM
no3HaBaTe/IbHbIMWU AeNCTBUAMMU:

B) paboTa ¢ MHopmaumei:

- B/lafieTb HaBblKaMu NONYYEHUA UHPOPMaL MM U3 UCTOYHUKOB
pasHblX TUMNOB, CaMOCTOATE/IbHO OCYLEeCTBAATb  MOUCK,
aHanv3, cucTtemaTusauuio ¥ WHTepnpeTaunio MHhopmaluu
pa3fIMyHbIX BULOB M (DOPM NPeLCTaB/eHNs;

- co3jaBaTb TEKCTbl B pas/IMYHbIX (Qopmarax C Yy4yeToMm
HasHayeHWs MHpoOpMaunn n Lenesolr ayautTopuu, BblbMpas
onTUMasbHY0 POpPMy MpencTaB/eHns 1 BU3yanusaunm,

- OLleHMBaTb [OCTOBEPHOCTb, NIETMTUMHOCTb MHhOpPMaLuK, ee
COOTBETCTBME NPaBOBbIM ¥ MOPa/IbHO-3TUYECKUM HOPMaM;

- “Cnonb3oBaTtb cpefcTBa NHPOPMaLMOHHbIX 7
KOMMYHWKALWNOHHbBIX TEXHONIOTNIA B peLleHUN KOTHUTUBHBIX,
KOMMYHWUKAaTUBHbIX W OpPraHu3auMoHHbIX  3afjay ¢
cobnogeHnem TpeboBaHuii 3ProHOMUKM, TEXHUKN
6e30nacHOCTU, TUTMEHbI, pecypcocbepeXkeHns, MpaBoBbIX WU
3TUYECKMX HOPM, HOPM MH(OPMaLMOHHON 6e30MacHOCTK;

- BlafieTb HaBblKaMy pacno3HaBaHUA 1 3alUTbl UHPOpMaL U,
NH(OPMaLMOHHOM 6€30NaCHOCTU IMYHOCTH;

y4ebHbIMMN

«HemeTtannbl») B COOTBETCTBUM C MpaBuiamm  TeXHUKU
6e3omacHOCTM nNpu obpalleHUn C BellecTBamm U NabopaToOpHbIM
0bopyfoBaHMEM;  NpPeACTaBNATb  pe3ynbTaTbl  XUMUYECKOro
JKCMepuMMeHTa B (POpMe 3anucy ypaBHEHUI COOTBETCTBYHOLLUX

peakumiAi ¥  (HOpMynMpoBaTb BbIBOAbI Ha OCHOBE  3TUX
pe3ynbTaToB;

- YMeTb  aHanM3MpoBaTb  XMMWYECKYK  WMH(opMauuio,
MoflyyaeMyt U3 pasHblX WCTOYHWKOB (CPeACTB  MacCOBOIA

NH(OopMaUnn, ceTb VIHTEPHET U Apyrue);
- BNafieTb OCHOBHbIMW MeTO4aMMN HAay4YHOr0 MO3HAHWA BELLECTB U
XUMUYECKNX ABNEHUIA (HabntogeHne, n3MepeHne, 3KCNEPUMEHT,

MofennpoBaHme);

- YMeTb MPOBOAWUTb pacyeTbl MO XUMUYECKUM (hopmynam U
YPaBHEHUAM  XMMUYECKUX  peakuuMin € UCNONb30BaHWEM
(PM3NYECKUX  BE/IMYMH,  XapakTepu3yrllinmx  BeuliecTBa C
KO/IMYECTBEHHOW CTOPOHbI: Maccbl, o0b6bema (HOpMasnbHble
yCnoBMA)  rasoB, KO/NMYecTBa  BellecTBa;  MCNOJIb30BaTb

CUCTEMHbIE XUMWUYECKME 3HAHWA ANS MPUHATUS pPELUEHWIA B
KOHKPETHbIX XXU3HEHHbIX CUTYyaLusX, CBA3aHHbIX C BeL,ecTBaMu
1 UX NPUMEHEHUEM;

- YyMeTb CaMOCTOATENbHO  MNJaHMPOBaTb W MPOBOAUTH
XUMUYECKUI 3KCMEPUMEHT (MONMYyYeHWe W U3y4YeHWe CBOWCTB

HEOPraHWYeCKUX W OpPraHWYeCKMUX BELLECTB, KauyeCTBEHHble
peakuum yrneBoaopooB PasfIMYHbIX Knaccos "
KUCNOPOACOAEPXKALMX  OPraHWYeCKUX  BELLECTB,  pPELIeHMe

3KCMepUMEHTaNbHbIX 3aay Mo pacrno3HaBaHUO HeopraHn4ecKmnx
M OpraHNYecKnx BeLLecTB) C CO6/M0AeHMEM npasua 6e30nacHoro
obpaleHnsa ¢ BeuwiecTBaMu K NnabopaTtopHbIM 060pPYAOBaHMEM,
(hopMynupoBsatb  LenuM  UCCNefoBaHUSA, NpefoCTaBNATb B
pasnnyHoO opMe pe3ynbTaTbl IKCNEPUMEHTA, aHaIN3MPOBaTh U
OLleHNBaTb UX LOCTOBEPHOCTb;

- YMETb OCYLLEeCTBNATb Lie/leHanpas/ieHHbl NOUCK XUMUYECKOWA
NH(OpMaLMM B pas/IMYHbIX WMCTOYHMKAX (HayyHad u y4yebHO-
Hay4yHasa fnuTepaTypa, CpPefCcTBa MaccoBOW WHGopMauuun, ceTb
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OK 04. 3ththeKkTMBHO
B3aMMO/IeCTBOBATH U
paboTaTb B
KONNEKTUBE K
KOMaHje

- TOTOBHOCTb K CamMOpasBUTUO, CaMOCTOATENBHOCTU W
camMmoonpeneneHnio;
-OBNnageHve HaBblKaMW y‘-le6HO-I/ICC!'Ie,£I,OBaTe!'IbCKOI7I,

MPOEKTHOW W COLManbHON AeATeNbHOCTHY;

OBnajeHne  yHMBepCcallbHbIMW  KOMMYHUKATUBHbLIMMU
NeNCTBUAMMN:

6) coBMecTHas AesaTe/IbHOCTh:

- MOHMMAaTb W WCMO/Mb30BaTb MPeuMMyLLecTBa KOMaHLHOW U
WUHAMBULYANbHOM paboThl;

- npUHUMaTb uenm COBMECTHOVA [eATeNbHOCTH,
OpraHun3oBbIBaTb U  KOOPAMHMPOBaTL  AeiicTBMS MO ee
LBOCTVXKEHUMIO: COCTaBNATb MMaH [eicTBUIA, pacnpeaensTb

PO/IK C YYETOM MHEHWIA y4acTHUKOB 06CYyXAaTb pesy/bTaTbl
COBMeCTHOI paboThl;

- KOOpPAWHMPOBATb W BbIMNONAHATL pPaboTy B  YCNOBUSX
peanbHOro, BUPTYasbHOT0 n KOMOWHMPOBAHHOTO
B3aUMOAENCTBUS;

- OCYLWEeCTBNATb MO3NTUBHOE CTpaTernyeckoe noBeAeEHNE B

PasNNyHbIX  CUTyaumsx, nposiBNATbL  TBOPYECTBO U
BOOGpPaXeHne, ObiTb MHALNATUBHbLIM

OBnapgeHune YHUBepCasbHbIMU perynaTuBHbIMMN
NEeNCTBUAMMN:

r) NpUHATKE Ceba U APYTruX N0Lein:
- NpPUHUMaTb MOTUBbI W aprymeHTbl ApYrux nwogen npu
aHanuse pesynbTaToB AeATe/IbHOCTH,

WHTepHeT un gpyrve), KpUTUYECKN aHaIN3MpoBaTbh XMMUYECKYHO
MHhopmMauuto, nepepabatbiBaTb €€ U UCNOMb30BaTb B
COOTBETCTBMU C MOCTaBNEHHOW y4eOHON 3afayel;

- BfafeTb CUCTEMOIN 3HaHWI O MeTofax Hay4yHOro Mno3HaHuA
SB/IEHWUI MPUPOAbI, MUCNOJIb3YEMbIX B €CTECTBEHHbIX Haykax U
YMEHUAMU NPUMEHATb 3TW 3HAHUSA MPU 3KCNEPUMEHTANIbHOM
nccnefoBaHUM  BeWeCTB WM AN OOBACHEHUA  XUMUYECKUX
ABMIEHWIA,  MMeLWMX MeCcTo B NpUpoAe  MpakTUYecKOoM
[eATeNIbHOCTW Ye/l0BeKa W B MOBCEAHEBHOMN XU3HW;

- YMeTb MaHMPOBaTb W BbINOMHATE XUMUYECKUIA 3KCNEPUMEHT
(NpeBpalieHns OpraHMYecKMX BeLWECTB MNPU  HarpeBaHuMm,
nosyyeHne 3TUeHa U U3yYeHWe €ro CBOMCTB, KayeCTBEHHble
peakuunm Ha anbfernfbl, Kpaxmasn, YKCYCHYK  KUCMOTY;
feHaTypauus 6enKoB NPV HarpeBaHWW, LBETHble peakuum
6enKkoB; MNPOBOAWUTb peakuUnm MWOHHOTo 0OMeHa, onpefenaTb
cpedy BOAHbLIX pacTBOPOB, Ka4yeCTBEHHbIE peakLuumn Ha cynbgar-,
KapboHaT- U X/0pUA-aHWOHbI, Ha KaTWOH aMMOHWA; pellaTb
JKCMepuMeHTasbHble  3afayn no TemMam «MeTannibl» K
«HemeTannbl») B COOTBETCTBMM C NpaBuIaMyu  TeXHUKU
6e3onacHOCTM Npu obpalleHnn ¢ BellecTBamm U NabopaToOpPHbIM
obopyfioBaHMEM; MpeAcTaBNATb  pe3ynbTaTbl  XMMUYECKOTO
JKCMepuMMeHTa B (POpMe 3anucy ypaBHEHUI COOTBETCTBYHOLLUX

peakumii 1 (QopMynupoBaTb BbIBOAbl Ha OCHOBE 3TUX
pe3ynbTaToB;
-yMeTb ~ CaMOCTOSITEIbHO  MAaHMpoBaTb W MPOBOAUTb

XUMUYECKUIA 3KCNEPUMEHT (MONYYEHUE W U3y4YeHWEe CBOWCTB

HEOPraHWYeCKUX W OpPraHWYeCKUX BELLECTB, Ka4YeCTBEHHbIE
peakLun yrneBoopo/0B Pa3NNYHbIX Knaccos "
KMUCNOPOACOAEPXKALLMX  OpPraHMYeCcKMx  BELLecTB, pelleHune

3KCMepUMEHTaNbHbIX 3a4a4 Mo pacrno3HaBaHUO HeopraHn4ecKmnx
N OPraHWYecKnx BeLecTB) C CO6M0AeHEM NpaBu/ 6e30nacHoOro
obpalleHns ¢ BewlecTBamMu M nabopaTopHbIM 060pYAOBaHMEM,
thopMynupoBaTb  LeNM  WUCCNefoBaHMs, NpefoCTaBnsTb B
pasnnyHon opMe pe3ynbTaTbl IKCMEPUMEHTA, aHaNIN3MPoBaTh U
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- MPU3HABAThH CBOE MPABO U MPABO APYTUX JIFOEH Ha OIIMOKH;
- pa3BHUBATH CIIOCOOHOCTh MOHUMATh MUP C MO3UIHH JPYrOro
YEJIOBEKa,

OLCHUBATh UX NOCTOBCPHOCTD,

OK 07.
CopeiicTBoBaTh
COXpaHEHHIO
OKpY>Karollei cpenbl,
pecypcocOepeKeHuro,
NPUMEHSTh 3HaHUS 00
U3MEHEHUH KJIMMATa,

B 001acTHIK0/I0rHY€CKOT0 BOCITUTAHHS:

- ¢hopMHUPOBAHHOCTL HKOJOTHUECKON KYJIBTYPbI, TOHUMAaHUE
BJIUSIHUSL ~ COLMAJIbHO-3KOHOMHYECKHX  MPOLIECCOB  Ha
COCTOSIHUE TIPUPOAHONM M COIMAJIbHOM Cpelibl, OCO3HAaHUE
r1o0aNbHOrO XapaKTepa KOJOrHYeCKUX MpodieM;

- IUVIAHUPOBAHUE U OCYIIECTBJICHUE NEUCTBUN B OKPY KAKOLLEH
cpene Ha OCHOBE 3HAHUS LeNed YCTOHYUBOIO pa3sBUTHUSA

- copMUPOBATH MPEACTABIEHUS. O XUMUYECKOU COCTABIISIOIIEH
€CTeCTBeHHOHAYYHOW KapTHHBI MUPA, POJIU XUMHUH B MO3HAHUU
SIBJICHUH TIPUPONBI, B (POPMHUPOBAHUY MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIHUOHAJIBHOW TPaMOTHOCTH, HEOOXOAUMOMN

IUIE  peIleHUs] MPAaKTUYeCKHX  3aJad H  SKOJOTHYECKH
00OCHOBaHHOTO OTHOIIEHHS K CBOEMY 3[IOPOBBIO U MPUPOIHOMN
cpexne;

MIPUHLIATBI 4eJI0BEYECTBa, - yMeTb COOJIONATh MpaBHJIA SKOJOTUYECKH IIeJIeCO00pa3HOro
OepeKIMBOTO aKTUBHOE  HENPHUSATHE JNCWUCTBHI, NPHUHOCALINX  Bpe. | MOBENEHUS B OBITY U TPYOOBOH JEITENBHOCTH B IEJSX
MIPOU3BOACTBA, OKpPY>Karollen cpene, COXpPaHEHUs1 CBOEr0 3O0pPOBbi M OKPYyXKAKOUIEH NPUPOAHOU
3¢ dexkTuBHO - YMEHHE MPOTHO3UPOBATh HEOJATONPUSITHBIE SKOJOTHYECKHE | CPeNbl, YYHUTHIBATH OMACHOCTh BO3NCHCTBHS HAa JKUBBIC
NelCTBOBATH B MOCNEACTBUs MPEANPUHUMAEMBIX NEHCTBUM, MPENOTBpALIATh | OPraHU3MBbl  OMNPEIECICHHBIX  BELIECTB, I[OHMMAsl  CMBICI
YPE3BbIYANHBIX UX; MOKa3aTess NPeeIbHON JOMYCTUMON KOHLIEHTPALUH,
CHUTyaLusIx - paclIMpeHHe OmNbITa JEATEIbHOCTH  OJKOJOTMYECKOH | - yMeTb MNPOrHO3UPOBATh, AHAJIU3UPOBATH W OLEHUBATH C
HAIPaBJIEHHOCTY, MO3ULIUH 3KOJOrH4eckoi 0e30MacHOCTU MOCIEACTBUA OBITOBOH
- OBJIA/ICHUE HABBIKAMH YIEOHO-HCCICI0BATEIbCKOM, MPOCKTHOW U | M TIPOM3BOACTBEHHON JESTEIbHOCTH YEJIOBEKAa, CBS3aHHOW C
COLHATbHOH ACATEIbHOCTH, nepepaboTKOI BEIECTB; HCIIOIb30BaTh MOTYUCHHBIC 3HAHUS IS
NPUHATHSL TPAMOTHBIX pELIeHHH MpobiieM B  CHUTYalMsIX,
CBSI3aHHBIX C XUMHUEH,
- yMeTb OCO3HaBaTb OINACHOCTb BO3JCHUCTBUS Ha KUBBIC
OpraHu3Mbl  ONPENENECHHBIX  BELIECTB, [OHMMAasl  CMBICI
MOKaszaTeNnss IPeNeNbHOM  OOMYCTUMOM  KOHLEHTPALMH, W
NOSCHATP  HA  NpUMepax  CrmocoObl  YMEHBIIGHUS U
MPEeNOTBpALIEHUsT MX BPEJHOIO BO3ACHCTBUS HA OpPraHU3M
YEJIOBEKA.
TK.3.1 KoncynpTuposaTh HaceneHue no BOIpocam
npoUIaKTUKY 3a00IeBaHUH
IIK 3.2

[IponarananpoBaTh 3A0POBBINA 00pa3 JKU3HU
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2. CTpyKTYypa 1 coaepkanue 001meo0pa3oBaTe/JbHOH JTHCHUNIMHBI « X UMHSD)

2.1. O0beM AUCUMIIMHBI U BUAbI Y4e0HOi padoThl

Bupn yueoHoii padoThl

O0BeM B yacax

Oo0bem o0pa3oBaTeIbHOI NPOrpaMMbl JAUCHUILTHHBI 195
B T.4.

OcHoBHOe cogep:kaHue 195
BT. 4.

TeopeTudeckoe oOydeHue 97
1a00paTOPHO-MIPAKTUIECKUE 3AHSATHS 98
B T.4. KOHTPOJIbHBIE pabOTHI 10
B T.4.J1a00paTOPHBIE 3aHSTHS 18
IIpodeccHoHANBHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE (COIEePKAHME 42
NMPHUKJATHOTO MOIYJIs1)

BT. 4.

TeopeTHyYecKoe 00yUeHne 8
71a00paTOPHO-TIPAKTUIECKUE 3AHATHS 32
IIpomexyTounas arrectauus (aud3aver) 2
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2.2. TemaTu4ecKuii NJIAH H COAEPKAHNE THCUHILIHHBI

HaumenoBanme Coaep:kaHue yueOHOro MaTepHuaJa (OCHOBHOE U MPO(PecCHOHAJILHO-OPHEHTHPOBAHHOE), O6bem | Popmupyembie
pa3aesioB M TeM JabopaTopHbIe U NPAKTHYECKHE 3AHSTHSI, MPHKJIAAHON MOAYJIb 4aCOB | KOMIETeHUHH
1 2 3 4
OcHOBHOE cogep:RaHue 195
Pasnes 1. OcHOBBI CTPOEHHS BeleCTBA 8
Tema 1.1. OcHoBHoOe coaepkaHue 6 OK 01
Crtpoenue TeopeTnueckoe odyuenue 4
aTOMOB CoBpeMeHHasi MOZIENb CTPOEHUsI aTOMa. DNIEKTPOHHAs KOHpUrypauus aroma. Knaccudukaiys XuMuaeckux
XUMHHECKHUX 3JIEMEHTOB (s-, p-, d-3;memMeHThI). BaneHTHbIE 3JIeKTPOHBL. BaleHTHOCTD. DIIEKTPOHHAS TPUPOIA XUMUIECKOM
SJIEMEHTOB 1 CBSI3U. DJIEKTPOOTPHLATENLHOCTL. KOBaIeHTHAsI CBA3b, €€ PA3HOBUIHOCTU U MEXAHU3MbI 0Opa30BaHUsI 4
fipupona (oOMeHHBIH 1 MOHOPHO-aKLenTOpHbIi). MoHHast cBsi3b. MeTayunyeckast CBsisb. BomoponHas CBsi3b.
XAMUIECKON MeXMOJIEKYISIPHBIE B3AUMOIENCTBUSL.
CBs3H H30TOMBI, OCHOBHOE M BO30YKIEHHOE COCTOSTHUE aTOMa, THOPHMIN3AINS AaTOMHBIX OpOUTAIIEH.
IpakTnyeckue 3aHATUSA 2
Pemenne npakTHUeCKUX 3aJaHUH Ha COCTABJICHUE 3JIEKTPOHHO-Tpadudeckux Gopmyst anemeHToB 1—4
MEPUOIOB.
Pemenne 3ananuii Ha MCIOJB30BAHNE XUMUUYECKOW CUMBOJIMKY U HA3BAHUNA COEANHEHUI IO HOMEHKJIAType )
MEXXTyHAPOIHOT'O COI03a TEOPETUYECKOMN U MPUKIAJHON XUMUHU U TPUBUAIBHBIX Ha3BaHUM JJIs1 COCTaBJICHUS
XUMHYECKHUX (POPMYJT IBYXATOMHBIX COCTUHEHUN (OKCUIOB, CYJIb(UAOB, THAPUIOB H T.IL.) M APYTUX
HEOPraHUYECKUX COEIMHEHUHN OTIENbHbIX KJIACCOB.
Tema 1.2. OcHoBHoOe cogepkaHue 2 OK 01
Hepuomuueckuii Teoperuueckoe o0yueHue OK 02
3aKoH 1 Tabnuna IIpakTHYeckHne 3aHATHS 2
AN Menneneena
Ilepuonnueckas cucrema xumuieckux 3aeMeHToB [ M. Menneneesa. @usnueckuii cmbica Ileproanyueckoro
3akoHa [[.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOHCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMU
MIPOCTBIX U CJIOKHBIX BEIIECTB B COOTBETCTBUH C MOJOXKEHUEM XUMUYECKOro 3jeMeHTa B [lepuoanueckon
cucreMe. MupoBo33peHdeckoe U HayuHoe 3HadeHue Ilepuoaunyeckoro 3axkona JI.M. Menneneesa. IIpornosst
JLU. MenneneeBa. OTKpbITHE HOBBIX XMMUYECKUX 3JIEMEHTOB. 2

PeLHeHI/Ie IIPAKTHUKO-OPUCHTHUPOBAHHBIX TCOPCTUUYCCKIX SaHaHI/Iﬁ Ha XapaKTEePpHU3alNK XUMHUYCCKNX
2J1IeMeHTOB «MeTamandeckie / HEMETAUIMYECKHUE CBOMCTBA, DIEKTPOOTPULIATENBHOCTL U CPOJICTBO K
SJICKTPOHY XUMHWUCCKHNX DJIEMECHTOB B COOTBCTCTBHUEC C UX B3JICKTPOHHBIM CTPOCHHUEM U ITOJIOJKCHHUEM B
NEPHOANYECKON crcTeMe XUMHMUecKix daeMenToB JI.M. MeHneneeBay.
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Pasgen 2. XuMmunyeckne peakuum

Tema 2.1.Tunsl
XUMUNYECKNX
peakuun

Tema 2.2
ONeKTponmMTnyecka
A guccoumnauma u
MOHHbIA 06MeH

OcHOBHOEe cogepxxaHue
TeopeTnyeckoe 0b6yuyeHune

Knaccmukaumsa n TUnbl XUMUYECKUX peakumnii ¢ yyacTMeM HeopraHM4ecknx BewecTs. KonmyecTBeHHbIe
OTHOLIEHNA B XUMUN. OCHOBHbIE KO/IMUYECTBEHHbIE 3aKOHbI B XUMUWN U pacyeTbl N0 YPaBHEHNAM XUMUYECKUX
peakuuin. Monb Kak eguHuLa Konu4yecTsa Bewectsa. MonspHas macca. 3aKOHbl COXpPaHEeHUs mMaccChbl 1
3Heprumn. 3akKoH ABoragapo. MonspHblii 06bem razoB. OTHOCMTENbHAsA NAOTHOCTb ra3os.

Peakuunm KoMnaekcoobpaszoBaHMs € y4acTMEM HeOpraHUYeCcKMx BeLWecTs (Ha npumepe rmApPOKCOKOMNIEKCOB
LMHKA 1 aNtoMUHKSA).

MpakTnyeckne 3aHATUSA

CocTaBfeHVe ypaBHEHWIA peaKLuii COeANHEHNSA, Pa3NOXKEHUS, 3aMeLLeHMs, 06MeHa. Y paBHEHUS peaKLnii
rOpeHunsi, MOHHOro 06MeHa, OKUCNeHUA-BOCCTaHOBEHNS.

PacueT KONMYECTBEHHbIX XapaKTEPUCTUK UCXOAHbIX BEWECTB U NPOAYKTOB peakuun. PacueT
KONNYECTBEHHbIX XapaKTepuUCTUK NPoayKTa peakuymn COejUHEeHNs, eCNN OAHO M3 BeLLEeCTB aHO B N36bITKe
n/mnu copepXXnT NpuMecun. PacyeT MaccoBO UM 06BEMHOI A0NN BbIXOAA NPOAYKTA peaKuu COeaNHEHUS
OT TEOPETMYECKMN BO3MOXHOr0. PacyeT 06beMHbIX OTHOLIEHWIA ra3oB. PacyeT macchbl (06beM, KONMYeCcTBO
BeLLecTBa) MPOAyKTa peakuun, ecim 0fHO U3 BELLECTB [aHO B BUAE PacTBOpa C OMpPeAe/IeHHOW MacCoBO
[0Nei pacTBOPEHHOrO BeLLecTBa.

YpaBHEHUS OKUCNEHUS-BOCCTAHOBNEHUS. CTeneHb OKUCNeHns. OKUCAUTENb U BOCCTAaHOBUTENb.
OKNCNNUTENbHO-BOCCTAHOBUTE/IbHbIE PeaKLUN B NPUPOAE, NMPOM3BOACTBEHHbIX NpoLeccax u
XU3HeAeaTeNbHOCTM OpraHn3MoB. OKUCIMTENbHO-BOCCTAHOBUTENbHbIV NMOTeHUMan cpeabl. CocTaBneHune u
ypaBHMUBaHME OKUCNNTENbHO-BOCCTAHOBUTE/bHbIX PeakLuii MeToa0M 3/IeKTPOHHOT0 6anaHca. TUNUYHbIe
HeopraHM4eckne OKUCAUTENN U BOCCTAHOBUTENN. DNEKTPON3 PaCTBOPOB 1 pPacniaBoB COMeiA.

OCHOBHOEe cofep>xaHue

TeopeTnyeckoe obyuyeHune

Teopua 3NeKTPONUTUYECKOW Auccoumaumnmn. Peakumm MOHHOro obmeHa. CocTaBfieHWe peakumii MOHHOrO
0OMeHa nyTem COCTaB/IEHMNS UX MOMHbIX U COKPaLLEeHHbIX MOHHbIX YPaBHEHWNIA.

Fmaponns coneii. 3Ha4YeHMe rMapoan3a B 6MONOrnYecKMx 06MeHHbIX npoueccax. MpuMeHeHWe rmaponmsa B
NPOMBbILNEHHOCTH.

NabopaTopHble 3aHATUSA

NabopaTopHasa paboTa «Peakuuu ruaponmsa.

VccnepoBaHme cpefbl pacTBOPOB COMeid, 06pa3oBaHHbIX CUAbHBIMU M CMabbIMU NPOTONUTAMWU, N UX PeaKLni
C pacTBOpamm Leno4ynm u KapboHaTta HaTpma. CocTaBneHne peakuuin rnaponmsa conei.

12
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KontpoabHas
padora 1

CTpOGHI/Ie BEIIECCTBA U XUMUYICCKHUE PCAKIIUU.

Pazgea 3.

CTtpoeHue 1 CBOHCTBA HEOPraHUYeCKHX BelleCcTB

24

Tema 3.1.
Knaccuduxanms,
HOMEHKJIATypa
CTpOEHHE
HEOPraHMYECKUX
BEIIECTB

OcHoBHoOe cogepkaHue

TeopeTnueckoe o0yuenue

[Ipenmer Heoprannueckoil xumun. B3anMocBs3b Heopranudeckux seuiects. Kinaccudukarus
HeopraHnyeckux BemecTs. [IpocTeie u cinokHble BenecTBa. OCHOBHBIE KJIACCHI CJIOXKHBIX BEUIECTB (OKCUIBI,
TUAPOKCHU/IBI, KUCIIOTHI, coNi). HOMEHKIIaTypa 1 Ha3BaHUE HEOPTaHWYECKHUX BEIECTB UCXOMAS U3 UX
XUMHYECKOH (POPMYJIBI HITH COCTABIICHUE XUMHUYECKOH (POPMYJITBI UCXOISI U3 HA3BAHUS BEIECTBA IO
MEXAYHAPOIHON UM TPUBUAIBHON HOMEHKIIATYPE.

MexmonekynsapHble B3aumozeiictsus. Kpucramanoruapatsl. ArperaTHble COCTOSIHHSI BELLECTBA.
Kpucramnmdeckne u amop¢Hbie BerecTBa. TUIBI KPUCTAITHYECKUX PELIETOK (ATOMHAs!, MOJIEKYJISIPHAS,
MOHHAsI, METaJUTH4YeCKast). 3aBUCHMOCTh (PU3MYECKUX CBOWCTB BEINECTBA OT THITA KPUCTAJITHIECKOM
pewerku. [IpmarHbI MHOrOOOpa3Us BEILECTB.

CoBpeMeHHBIE TPEACTABICHUS O CTPOCHHUH TBEPABIX, JKUIAKUX M Ta3000pa3HbIX BemecTs. JKuukue
KPUCTAJLIBL.

IpakTnyeckue 3aHaATUSA

Pemenue 3amay Ha pacyer MacCOBOW IONM (MacChl) XUMHYECKOTO 3JIeMEHTa (COEIUHEHUsS]) B MOJIEKYJIe
(cmecn).

PereHrie mnpakTHYeCKMX 3aJaHH MO KJIACCH(UKALMK, HOMEHKJIAType U XHUMHYeCKUM (opMmyiam
HEOPraHUYECKHX BELIECTB Pa3JMYHBIX KJIACCOB (HA3bIBATH M COCTABJSTH (POPMYyJIbI XUMUYECKUX BEILLIECTB,
OIpeaessiTh IPUHAIICKHOCTD K KIIACCy).

Uctounnkn xumuueckoi wuHpopmarmu (HaydHas U y4eOHO-Hay4yHasl JIUTepaTypa, CPEACTBa MAacCCOBOM
uHpopmaumu, cerb HHTepHer u napyrue). Ilomck wHpOpMaumMu 1O HA3BaHMUAM, UACHTU(PHUKATOPAM,

CTPYKTYPHBIM (hOpMyJIam.

OK 01
OK 02

Tema 3.2. Puzuko-
XUMHYECKHUE
CBOIMCTBA
HEOPraHUYECKUX
BEIIEeCTB

OcHoBHoOe cogepkaHue

12

TeopeTnueckoe odyuenue

Meramnel. O0mue Qusndeckne u xummudeckue cpoiictBa MeraywioB. CrmocoObl momydeHus. 3HaueHHE
METAJUIOB 1 HEMETAJUIOB B MPHUPOJE U *KU3HEAEITEIbHOCTH 4esloBeka U opranusmos. Koppo3us MeTansos:
BUJIbI KOPPO3HUH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UH.

Hewmeranner. O0uue ¢pusnueckne u XUMUYECKHE CBOMCTBA HEMETAJUIOB. T UIMUYHBIE CBOHCTBA MeTauioB [Y—
YII rpymn. Knaccupukaumss w HOMEHKJATypa COENMHEHHH HemeTaioB. KpyroBopoTbl OHOTr€HHBIX
3JIEMEHTOB B IPUPOAE.

OK 01
OK 02
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Tema 3.3.
Mpown3soAcTBO
HEOpPraHn4yecKmnx
BELLECTB.
3Ha4yeHue u
NpUMEHEHNe B
ObITY 1 Ha
NMpon3BOACTBE

KoHTponbHad
pa6oTa 2
Paspgen 4.

Tema 4.1.
Knaccugukayums,
CTpPOEHME U
HOMEHKnaTtypa

XVMMMYeckne CBOWCTBA OCHOBHbIX K1acCOB HEOPraHMYECKMX BellecTB (OKCMAOB, TMAPOKCUAOB, KACMOT,
coneit n ap.). 3aKOHOMEPHOCTW B M3MEHEHWUN CBOMCTB MPOCTbIX BELLECTB, BOAOPOAHbIX COEANHEHNIA,
BbICLUMX OKCWAO0B W TMAPOKCUOB.

MpakTnyeckue 3aHATUA

CocTaB/fieHVe ypaBHEHUA XMMUYECKUX PeaKLUiA C yHacTUeM MPOCTbIX U COXHbIX HEOPraHUYeCKUX BeLLecTB:
OKCUOB METanNoB, HEMETaN0B M amM{(OTEepPHbIX 3/IEMEHTOB; HEOPraHM4yeCKUX KWCNOT, OCHOBAHUIN K
aM(OTepHbIX TMAPOKCUL0B, HEOPraHNYECKUX COMel, XapaKTepmn3yoLLmx nx cBOMNCTBaA.

PelleHMe NPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aflaHWii Ha CBOMCTBA M NOJyYeHUe HEOpraHNYecKunx
BeLLecTB.

NabopaTopHble 3aHATUSA

Na6opatopHas pabota «CBONCTBA METaN/IOB U HEMETA//IOB».

WccnepoBaHne  (M3NYECKMX U XMMWYECKUX  CBOMCTB  MeTai/ioB WM HemeTa/sioB.  PelleHue
3KCMepuMMeHTalbHbIX 3afja4 Mno CBOWCTBAM XMMMWYECKUM CBOCTBaM MeTan/l0B W HEMETannoB, Mo
pacrno3HaBaHWIO 1 MOMYYEHNIO COEAUHEHNI METAN/I0B U HEMETaI/OB.

OCHOBHOe cofiepxaHue

TeopeTnyeckoe 0b6yuyeHune

O6LlmMe NpeAcTaBNEHUS O MPOMBILLMEHHbIX CNOCO6axX MOAYYEHUS XMMUYECKUX BelecTB (Ha npumMepe
NMPOM3BOACTBA aMMUaKa, CEPHON KUCNOTbI).

UepHas W UBeTHas MeTannyprus. MpakTUYecKoe MPUMEHEHWE 3NEKTPONN3a ANS MOAYUYEHUS LENOYHbIX,
LLe/I0YHO3EMENIbHBIX METANI0B M aNtoMUHUS. CTEKNO U CUANKATHAs MPOMbILLIEHHOCTb.

Mpo6iema 0TX0A40B ¥ NOGOYHbLIX NPOAYKTOB.

MpakTnyeckune 3aHATUA

PelleHMe NpakTUKO-OPMEHTMPOBAHHbIX 3afaHWiA 0 POAN HeopraHMYecKol XMMWUW B PasBUTUN MEeAULMHBI,
CO3[laHUN HOBbIX MaTepuanoB (B CTPOMUTENLCTBE U AP. OTPAcNsX MPOMbILIMEHHOCTM), HOBbIX UCTOYHWKOB
3Heprun (anbTepHaTWBHbIE UCTOUYHWMKMU 3HEPrun) B peleHUn npobreM 3KONOTrMYecKol, aHepreTUYecKoin u
nuuLeBoli 6e30MacHOCTY.

CBOiiCTBa HEOPraHNYECKMX BELLECTB.

CTpoeHue 1 CBOMCTBA OPraHMYecKNX BeLLLecTB
OcCHOBHOEe cofep>kaHune
TeopeTnyeckoe obyyeHune

Mpegmer opraqueCKoﬁ XUMUKN. B3aMMOCBA3b HEOPTraHNYECKUX U OpPraHNYecKnx BeLLecTs.
XUMUYyeckoe CTpoeHue Kak nopanok coelMHeHNa aTOMOB B MOJIEKY/1e COrNacHO UX BaneHTHOCTM. OcHOBHbIE

OK 01
) OK 02

o
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OpraHUYEeCKUX
BELIECTB

MOJIO’KEHUSI TEOPUM XUMHUUYECKOro CTPOEHHUsl opraHudeckux coeauHeHuii A.M. bytneposa. Yrnepoanbiii
CKEeJIET OPTaHWYeCKOH MOJEKyJbl. MOJEKyIsipHble W CTPYKTYpHblE (pa3BEpHYTHIE, COKpPALICHHbIC)
XUMHYeCKHe (PpopMyIbl. 3aBUCHMOCTb CBOMCTB BELIECTB OT XMMUYECKOTO CTPOCHHUS MoOJeKys. M3omepus u
U30MepHI (CTPYKTYpHAasE, reoMeTpuyecKkas (Luc-rpanc-uzomepusi). KpaTHOCTE XUMHUUECKOH CBA3HL.

ITonsitue o  ¢yHkuMoHanmpHOH rpymme. llpuHnunel kiaccMPUKALUU — OPTaHUYECKUX  COEIMHEHHI.
MezxayHapoaHasi HOMEHKJIATypa U MPUHLUIBI HOMEHKJIATYPbl OPraHUYECKUX COSANHEHUI.

IpakTnyeckue 3aHATHS

HomeHknatypa OpraHuuecKMX COEOMHEHUH OTHENbHBIX KJACCOB (HACBHIIICHHbIC, HEHACHIIIEHHbIE M
apOMAaTHYECKHE YIJIEBOAOPONBL, CHUPTHL, (PEHOJBI, aJbIErHAbl, KETOHbI, KapOOHOBbIE KHCJIOTBI U [Ip.)
CocraBneHne MOJHBIX U COKPALICHHBIX CTPYKTYPHBIX (POPMYJI OPTaHUYECKHUX BEIIECTB OTIENbHBIX KJIACCOB,
UCTIONB3YSl WX HAa3BaHMUS IO CHCTEMAaTU4YeCKOH HOMeHkiatype. Pacdernl mpocreiimed ¢dopmybl
OPTaHUYECKOM MOJIEKYJIbI, HICXOJIS U3 3JIEMEHTHOr0 cocTana (B %0).

Tema 4.2.
CsoiicTBa
OpPraHUYECKHUX
COeAUHEHUH

OcHoBHoOe cogepkaHue

14

TeopeTuueckoe odyuenue

10

OHU3NKO-XMMHUYECKUE CBOMCTBA OPraHWYECKHX COCAMHEHUH  OTHENBHBIX  KJIAcCOB  (OCOOEHHOCTH
KJaccu(pUKAU 1 HOMEHKJIATYpbl BHYTPH KJIAacCa, FOMOJIOTHUECKUN psim M o0mas (opMyiia, U3oMepus,
¢busnueckne CBONCTBA, XUMHUYECKHE CBOMCTBA; CIIOCOOBI OJTYYEHUS):

— TIpenenbHblE YIUIEBOAOPOABL. lOpeHme MeTaHa Kak OAOWH M3 OCHOBHBIX HCTOYHUKOB TEIUIA B
NPOMBIIIJIEHHOCTH U ObITy. CBOMCTBa MPUPOIHBIX YIIIEBOIOPOIOB, HAXOXKIEHHE B MPHUPOAE U MPUMEHEHNE
AJIKAHOB;

— HENPEACIbHBIC U apOMATUYCCKUE YIJIEBOOOPOADL HOJ’II/IMepI/ISaLII/Iﬂ OTUJICHA KaK OCHOBHOC HaIlpaBJICHUEC
€ro HCIIOJb30OBAaHUA. FopeHI/Ie AlCTUJIICHA KaK MCTOYHUK BBICOKOTEMIICPATYPHOI'O IJIAMCHU MJIsA CBAPKU U
PE3KU METAJLJIOB,

— KHCJIOPOACOAEpIKAIINE COeNUHEHHsT (CIUPTBI W TPOCThle 3(Uphl, (HEHOJBI, aNbIErHAbl M KETOHBI,
KapOOHOBBIE KHCIOTHI M HUX MNPOW3BOAHBbIE). IIpakTHueckoe NPUMEHEHHe 3TUJICHIJIMKOJS, TIIULEpHHA,
¢denona. Ilpumenenue Qopmanbaernna, aneTalbIeruaa, YKCYCHOW KHCJIOTBL MpUla Kak COJM BBICHIMX
KapOOHOBBIX KHCJIOT. MOOIIIEe CBONHCTBA MbLIA,

— a30TcoAep KaIUe COSTUHEHHS (AMUHBI 1 aMUHOKHUCIIOTBI, OCJTKH).

Knaccupukaumss u  0cOOEHHOCTH  OpraHWYeckux peakuui. PeakunoHHble 1eHTpbl.  Pagukansl
IlepBoHayanbHBIE NOHATHS O TUNAX M MEXAHU3MaX OPraHUYECKUX PEAKLIM.

IpakTnyeckue 3aHATHS

Pemenne nenovek npespalieHuil Ha TeHETUYECKYIO CBsI3b MEXKY KJIaCCaMU OPraHUYECKHUX COCTMHEHHM C
COCTaBJICHHEM HAa3BaHWI OPraHUYECKUX COSAUHEHUN MO TPUBUAIBHON WU MEXKIYHAPOAHON
CHUCTEMATUYECKON HOMEHKJIaType. PeleHne pacueTHbIX 3aa4 10 YPABHEHUSIM PEaKLUN C y4aCTHEM

OK 01
OK 02
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Tema 4.3.
OpraHuyeckune
BellecTBa B
XU3HeeATelbHOCT
N YyenoBeka
Mpon3BoACcTBO U
npumeHeHune
opraHnyeckunx
BELLECTB B
MPOMbILUNEHHOCTH

KoHTponbHas
pa6oTa 3
Paspgen 5.

Tema 5.1.
KnHeTnyeckne
3aKOHOMEPHOCTU

OpraHN4YeCcKnXx BELLECTB.

JlabopaTopHble 3aHATUSA

Na6opaTtopHasn paboTa «lMony4yeHWe 3TUIEHA U U3YYEHWNE €r0 CBOMCTB».

MonyyeHune aTueHa U3 aTaHoNa B labopaTopun 1N M3yUYeHne ero n3nYeCcKMxX n XMMNUYeCcKnX CBOMCTB.
CocTaBfieHne peakynin MPUCOEAMHEHNA N OKUCNIEHUS Ha NpUMepe 3TUNeHa. PelleHmne pacyeTHbIX 3aday C
MCNOb30BaHWEM MAOTHOCTW ra3oB MO BOAOPOAY M BO3L4YXY.

OcHOBHOEe cogepxxaHue

TeopeTnyeckoe obyueHue

BuoopraHuyeckune coefuHeHus. NpumeHeHne n Gronornyeckas ponb yrnesofos. OKuUcneHne yrneBojos -
NCTOYHUK IHEPTUU XNMBbIX 0praHn3MoB. O6/1acT NPUMEHEHNA aMUHOKUCNOT. MpeBpaleHns 6en1K0B NULLK
B opraHu3me. Buonornyeckne yHKuuu 6enkoB. Buonornyeckne QMYHKUUWU XUPOB. PONb OpraHnyeckoi
XUMUW B peLlleHnmn npobaem nuuLeBoli 6e30MacHOCTM.

HyKnenHoBble KUCMOTbI: cOCTaB W cTpoeHne. CTpoeHne HyKneoTnaos. CocTaB HyKMenHoBbIX kKucnot (AHK,
PHK). Ponb HYKNEWHOBbIX KNUCNOT B XXNU3HEeAEeATe/IbHOCTU OpraH1M3moB.

Mpon3BOACTBO OpraHNMYeCcKMX BeLLecTB: NPOWM3BOACTBO MeTaHona, nepepaboTka HedTW. MONU3ITUNEH Kak
KPYMHOTOHH&XHbIA MNPOAYKT XUMMUYECKOro npoussoacTsa. [lpumeHeHue 3TuneHa. [1pon3BOACTBO U
NPYMeHeHNe KaydyKa 1 pesnHbl.

CUHTETMYECKME W WCKYCCTBEHHble BOJIOKHA, WX CTpPOeHMe, CBOMCTBa. [lpaKTWYeCcKoe WCNoNb30BaHue
BOJIOKOH. CMHTeTUYeCKMEe NNeHKN: U30M1AUNsa 4Ns NPOBOAOB, MemMbpaHbl ANA OMPEeCHeHUs BOAbI, 3alUTHbIe
NNeHKW [N aBTOMOGUNEN, nNnacTblpy, XUPYpruveckue noBsA3KW. HOBble TEXHONMOrMWU fAanbHeNnLero
COBepLUEeHCTBOBaHNA NONIMMEPHbLIX MaTEpPUanos.

Ponb opraHn4eckol XMMumn B peLleHnn npobaem aHepreTuyecko 6e3o0nacHoOCTH, B pa3sBUTUN MeLULMHbI,
CO3JaHNM HOBbIX MaTepnanoB, HOBbIX UCTOYHMKOB IHEPTUN (8/1bTEPHATMBHbIE NCTOUYHUKN SHEPTUN).

MpakKTnyeckne 3aHATUA

PelleHVe NPaKTUKO-OPUEHTUPOBAHHbIX 3aflaHWiA MO COCTAaB/IEHUIO XMMUYECKUX peakLnid, oTpaxaroLmx
XUMWUYECKYI aKTUBHOCTb OPraHNUYeCcKnUX COefMHEHWI B pa3finyHbIX cpefax (MPUpPOLHbIX, 6UONOrNYECKUX,
TEXHOTEHHbIX).

CTpyKTypa 1 CBOCTBA OpraHMYeCKMX BELLECTB.

KnHeTnyeckme n TepMognHammyeckKme 3aKOHOMEPHOCTU NPOTEKAHMUSA XUMUYECKUX peakLnii
OcHOBHOEe cogepxxaHue

TeopeTnyeckoe obyuyeHue

XumMmnyeckme peakymu. Knaccugumkaumsa XMMUYECKMX peakuuid: Mo (ha3oBOMy cocTaBy (FTOMOTEHHble W

oo
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MPOTEKAHMS reTePOreHHbIE), TI0 UCTIONB30BAHUIO KaTaIN3aTopa (KaTATUTHYECKHE U HEKATaTUTUIECKHE).
XUMHUYECKUX CkopocTb peakuuy, €€ 3aBHCUMOCTb OT pas3MYHbIX (DAKTOPOB: MNPHUPOABI PEArHPYIOIIMX BEIIECTB,
peakuuii KOHLIEHTPALMN pearupyrolnx BeIlecTB, Temnepatypsl (mpaswio Baut-I'odda), miomanu peakLnOHHOMN
MOBEPXHOCTH, HATMYHS KaTtanu3aropa. Posb kaTann3aTopos B MPUPOZE U MPOMBIIIJIEHHOM MTPOU3BOICTBE.
OHeprusi akTHBalMM. AKTUBUpPOBaHHBIM KoMIiulekc. Karanmusatopel u karanu3. Ponb KaTanu3aTopoB B
PUPOZE U MPOMBIIUIEHHOM POU3BOJICTBE.
JlaboparopHbie 3aHATHUS
UzydeHne 3aBHCHMOCTH CKOPOCTH XHUMHYECKOW pEakLUWd OT KOHLEHTPALMH pPEarupyrollnx BELIeCTB H
TEMIEPaTyPHI.
JlaboparopHas paboTa Ha BBIOOD:
1. JIabopartopHast pabora «OnpeneneHne 3aBUCHMOCTH CKOPOCTH PEAKLUU OT KOHIEHTPALNH PEarnpyOLINX
BeIecTB». MccrenoBaHne 3aBUCHMOCTH CKOPOCTH PEaKIUH OT KOHLeHTpauuu. OmnpeneneHne KOHCTAHTHI
CKOPOCTH PeaKkLiy rpauaeCKuM METOIOM.
2. Jlaboparopnas pabota «OmnpeneneHue 3aBUCHIMOCTH CKOPOCTH PEaKIMU OT TeMIepaTypsl». MccnenoBanue
3aBHCHUMOCTH CKOPOCTH PEAKIIMH OT TEMITePaTyphl. PacueT sHEpruy akTUBALIMH PEAKLIUH.
PereHne npakTUKO-OPUEHTHPOBAHHBIX 3aJIaHUH Ha aHaian3 (aKTOPOB, BIUSIOMINX HAa U3MEHEHHE CKOPOCTH
XUMHYECKON PEAKLIUH.
Tema S.2. OcHoBHOe coaep:kaHue
TepMoaNHAMUECK | Teopernueckoe 0Gyuenne OK 01
he Knaccuukanms XuMUUeCKUX peakUuii: 1Mo TeroBomMy 3 dexty (3K30TepMUUecKue, SHIOTEPMHUYECKHE), 10 OK 02
3aKOHOMEPHOCTH obparumoctn (oOpatumbie 1 HeoOpaTumble). Ternosele 3P PeKThl XUMUIECKHX peakuuil. TepMoxuMuieckne
NPOTCKAHMA ypaBHeHHs. OOpaTuMOCTh peakiuil. XUMHYeCKOe PaBHOBECHE U €r0 CMEIIEHUE MOoJ IeHCTBUEM pPa3IMYHBIX
XHMITHECKHX (akTOpOB (KOHLIEHTpALWSI PEareHTOB MJIM TNPOAYKTOB PEAKLUH, NABJICHUE, TEMIeparypa) Ui CO3MaHHs
PCAKIIHH. ONTUMAJIBHBIX YCJIOBUN MPOTEKAHUSI XUMUYECKHUX MTPOLIECCOB.
PasHOBecue
[Tousitne 06 sHTanbUU U >HTpOonHU. DHeprusi [ mboca. 3akon ['ecca u cnencreus u3 Hero. Ponb cMmelneHus
XHMIHCCIKIX PABHOBECHSI B TEXHOJOTHUECKUX MPOLIECCax.
peaxumii

IpakTuyeckue 3aHaATHSA

puauun Jle Ilarense. Biusaue paznnyuHbix (akTOPOB HA U3MEHEHNE PAaBHOBECHS] XUMHUYECKUX PEAKIIH.
3aKOH NIEHCTBYIOIIMX MAcC U KOHCTaHTa XUMHUYECKOro paBHOBecHs. PacdeTbl paBHOBECHBIX KOHLIEHTpPaLMi
pearnpyoIx BEIIEeCTB 1 MPOAYKTOB peakuii. Pacuersl TerioBoro s¢gdexra peakuu.

PerieHye npakTUKO-OPUEHTHUPOBAHHBIX 3afaHui Ha npuMeHenune npunuuna Jle-Illatenbe and HaxoXaeHUs
HANpPABJICHUS] CMEIICHNs PABHOBECHSI XUMHYECKONW PeakIMU U aHaian3 (pakTOPOB, BIMAIOIIUX HA CMEIICHUE
XUMHYECKOTO PABHOBECHSI.

JlaboparopHbie 3aHATHUSA
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JlaboparopHas padora «M3yueHune BIUSHIS Pa3IMYHBIX (PAKTOPOB HA CMEIEHHUE XUMUYECKOTO PABHOBECHSD.
HccnenoBanue BAUAHUSA U3MEHEHUs] KOHLIEHTPALMU BELIECTB, PEAKLIMU CPEbl U TEMIEPATYPhbl HA CMELIEHUE

XUMHYeCKOro paBHoBecusi. CpaBHEHME MOJIYUYEHHBIX PE3yJbTaTOB C TEOPETHUECKU MPOTHO3ZUPYEMBIMH Ha 2
ocHoBe npuHiuna Jle [larense.
Kontponnas CxopocTh XMMHUYECKOHN peakLiMi U XUMUYECKOE paBHOBECHE. 2
padora 4
Pazaen 6. JAucnepcHble CHCTEMBbI 21
Tema 6.1. OcHoBHOe conep:kaHue 8 OK 01
Hucriepcrbie Teoperuueckoe o0yueHue 2 OK 02
CHCTCMBL 1 HucnepcHele cuctembl. Konnonaneie cucremsl. MICTHHHBIE pacTBOPBL OK 07
q)aKTf) Pl HX PactBoperne kak Qusuko-xuMmuuecknii mponecc. PactBopel. Crnoco0bl NPUTOTOBJIEHHS PaCcTBOPOB.
YCTOHHIMBOCTH PactBopumocTe. MaccoBast 1ot pacTBopeHHOro Bewiectsa. IIpeaenbHo AOMycTUMblE KOHLIEHTpPALMM U HX
UCTIOJIb30BAaHHE B OLIEHKE 3KOJOTHUECKON O€30MacHOCTH. )
Knaccupukaums pucnepcHeIx cucteM mno cocraBy. CtpoeHne M (pakTopbl YCTOHYMBOCTU AHMCHEPCHBIX
cucreM. Pacro3HaBaHME HCTHHHBIX PacTBOPOB, KOJUIOMAHBIX PAacTBOPOB M I'PyOOJUCHIEPCHBIX CHUCTEM.
Crtpoenue wuuemibl. PacceuBaHue cBeTa MNpU TMPOXOXKIEHWH CBETOBOTO IyykKa Yepe3 ONTHYECKU
HEOHOPONHYIO cpeny (3ddexra Tunnans).
IpakTuyeckue 3aHaATHSA 6
Pelenue 3ana4y Ha NPUTOTOBIIEHHE PACTBOPOB.
Pemienue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a7aHUM HA JHUCIEPCHbIE CUCTEMBbI, HCIOJb3YEMBIE B 6
OBITOBOM W TNPOW3BOACTBEHHOW JIESTENBHOCTH YEJOBEKA, C MO3WIMHA 3KOJOrMYecKol 0e30macHOCTH
MIOCJICICTBUN Y T'PAMOTHBIX pPelieHrud npobJieM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. OCHOBHOE Coep/KAHUE 8 OK 01
Hccnenosatue JlaGopaTopHble 3aHsTHS 8 OK 02
CBOMCTR JlaboparopHas padora «IIpuroToBieHHE PACTBOPOBY.
f;lgcf:eeﬁ(:;zxnx [IpuroroBneHne pacTBOPOB 3aJaHHON (MOJPHOH) KOHLEHTpAuuu (C NPaKTHKO-OPUEHTHPOBAHHBIMU 4
BONPOCAMH), ONIPEAeNICHHE CPEIbl BOIHBIX PACTBOPOB.
MACHTHHIaLHI JlaboparopHas padora «VccnenoBanue TUCTIEPCHBIX CUCTEM.
IIpuroroBneHue ¥ H3y4YeHHE CBOICTB JUCIEPCHBIX CHUCTEM pa3HbIX BHJOB. CYCHEH3UH, 3MYJbCUH, 4
KOJUTOUIHOro pactBopa. CpaBHEHHE CBOMCTB MCTHHHBIX U KOJUIOMJIHBIX PAaCTBOPOB, BbIIBJIEHHE OCHOBHBIX
pPa3INIUi MEXAY HUMU.
Konrposran JlucriepCHbIE CUCTEMBI. 2
padora S
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Paszpen 7. KadecTBeHHBIe peakuiuy 00HAPYKEeHHsI HEOPTAaHNYEeCKHX H OPraHH4YecKHX BellecTB 18
Tema 7.1. OcHoBHOe conep:kaHue 10 OK 01
Obnapyxenne IpakTHYeCKHe 3aHATHS 2 OK 02
HEOPTAHIHCCKIX (1 yecTBeHHble XUMUHYECKHE PEaKLIUH, XapaKTEpHbIE /15l OOHAPYKeHHs HEOPTaHNUECKHX B TB (KaTHOHOB
peakLuu, XapakTepHbIe AJIsl OOHapyxke eopraHuyec elec

ZELP;?{I;(;B " u annoHoB). CocraBieHre ypaBHEHUH peakiuii oOHapyskeHus1 KaTnoHOB [-VI rpynm v aHMOHOB, B T.4. B 5

MOJIEKYJISIPHOH U HOHHOH (popmax.

Peakunn oOHaApYKEHUST HEOPraHMYECKUX BEIECTB B PEAbHBIX O0BEKTaX OKPYIKAIOIIEH Cperibl.

JlaboparopHbie 3aHATHUS 2

OOHapy>keHHe HEOPraHUIEeCKUX BelecTB (KaTHoHOB [-VI rpynn uin aHMOHOB) C HCITOJIB30BAHHEM

KAQ4E€CTBEHHBIX AaHATUTHUECKUX PEAKLIUH.

JlaboparopHas paboTa Ha BBIOOD: 4

1. JlaGoparopHas paboTa « AHATUTUYECKUE PeaKuu KaTHOHOB [-VI rpymmy.

IIpoBeneHne KaueCTBEHHBIX PEAKLINH, HCIIONB3YEMbIX JIJIs1 OOHAPY KEeHUS! KaTHOHOB | rpymmbl (kamms,

HaTpust, Marausi, aMmmonus), Il rpynmer Ha npumepe Oapus, 1l rpynmsl — cBuHIa, [V rpymnme — aqroMUHMSA,

V rpynnst — xxene3a (11 u III), VI rpynme! — Hukenst. OnucaHue HaOOJaeMbIX SIBJICHUH 1 COCTaBJICHUE

XUMHYECKUX PEAKLU.

2. JlaboparopHas paboTa «AHAJTUTUYECKHE PEAKLINH AHUOHOBY.

[IpoBeneHue Ka4eCTBEHHBIX PEAKLN, UCTIONB3YEeMBbIX IJisi OOHAPY KEHUsI aHUOHOB: kapOoHarta, ¢ocdara, 4

cynb(ara, cynedpuna, HUTpara, xjaopuna u ap. Onucanne HabIIOAAEMBIX SIBJICHUI W COCTaBJICHUE

XUMHUYECKUX PEAKLU.
Tema 7.2. OcHoBHOe coep RaHHe 4 OK 01
Obnapyxenne IpakTHYeCKHe 3aHATHS 2 OK 02
OPTaHMHECKIX KauecTBeHHBIE XUMHUYECKHE PEAKLINH, XapaKTEPHbIE A1 OOHAPYKEHHS OTACIBHBIX K B OPTaHMUYECKUX

peakLuu, XapaKTepHble AJ11 OOHAPYKEHHs OTAEN J1aCCOB OpraHUuYec
ﬁmecm COeAMHEHUI: (PEHONOB, aNbETUAOB, KpaxMasia, YKCYCHOH KHUCIIOTHI, aMUHOKUCIIOT U Jp. )
AICTHHBIX Jenatypauusi OEIKOB MPH HArPEBAHHH, [IBETHBIC PEAKLIUN OEJIKOB.

KJIaccos ¢ CocraBieHNE KaUeCTBEHHBIX PeaKLUN OOHAPYKEHUsI OPTraHUYECKHUX COSNMHEHHUH OTASIBbHBIX KJIACCOB.
UCTIOJIb30BAaHUEM
KAYECTBCHHDIX JlaboparopHbie 3aHATHUSA 2
peaxuii OOHapy keHHe OPraHMYeCKUX COEMHEHNH OTJEIbHBIX KJIACCOB.

JlaboparopHas paboTa Ha BbIOOD:

1. JlabopartopHasi pabora «KadyecTBeHHbIE pEaKLIMK HA OTACNIbHBIE KJIACChl OPraHUYECKUX BEIIECTBY. 5

[IpoBeneHne Ka4eCTBEHHBIX PEAKLINN, UCTIONB3YEMBbIX IJisl OOHAPYKEHUST OPTAaHMYECKUX BEIEeCTB PAa3TMYHBIX
KJIacCOB: (DEHOIIOB, aNbETUAOB, KpaxMalia, YKCYCHOH KHUCIIOThI, aMHHOKHCIIOT, OenkoB U ap. Onmcanue
HaOJTIOJaeMBIX SIBJICHUN U COCTABJICHHE XUMUYECKHUX PEAKITHIA W/ UJTH CXEM.
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2. JlaboparopHas pabota «KauecTBeHHbIH aHAJIN3 OPTAaHUYECKUX COSTUHEHNH N0 (PYHKIIMOHAIBHBIM
rpymnam».

IIpoBeneHne KaueCTBEHHbIX peakLnii, UCIONb3YEMbIX Il PACIIO3HABAHUS OPraHUYECKUX BELIECTB
OTAENBHBIX KJIACCOB MO (PYHKIMOHAIBHBIM IPYIIIaM: Ha MPUMEPE aMUHOKHCIIOT B KapOOHOBBIX KHCIIOT,
CIHPTOB U (PEHOJIOB, aJTbAETUAOB U KeTOHOB. OmnHcaHue HaO0JaeMbIX SIBJCHUH M COCTABJICHUE XUMHUECKUX
peaxIuil 1/ iim CXeM.

IIpodeccnoHaNTbHO-OPHEHTHPOBAHHOE COepP:kaHHe (codep:KaHHe MPUKJIATHOTO MOY.JIsI) 42
Pazpgean 8. Xumusi B ObITY U IPOU3BOACTBEHHOM 1eSITEJIbHOCTH Y€JI0BEKa 16 OK 01
Tema 8.1. OcHOBHOE conep:RaHue 6 OK 02
Xumus B OBITY 1 [[pakTuveckue 3anstus 6 8§ 847‘
Hep:fj;:ﬁgg:;HHOH Dxoyorudeckasi 0€30MacHOCTb MOCIEACTBII ObITOBOM M MPOU3BOJICTBEHHON AESITEIbHOCTH YEJIOBEKA, 4 MK 3.1
EeHOBeKa CBsi3aHHasl C IepepabOTKO# BEIECTB; TMOUCK U aHAIN3 XUMHUYECKONH HH(POPMAIIUN U3 Pa3IMYHBIX HCTOYHUKOB K 3.2

(HayuHast 1 yueOHO-Hay4qHasl TUTepaTypa, CPEICTBA MacCOBOH MHGOPMALNH, ceTh IHTEpHET U Apyrue).

Keiicol (¢ yuerom Oynyiueii mpodecCHOHABHOM AesITEIbHOCTH) Ha aHaiu3 nH(popMarmm o

MPOU3BOICTBEHHOM IESITeJIbHOCTH YeJIOBEKA, CBS3AHHOM ¢ mepepabOoTKON 1 MOJy4YEeHHEeM BELIECTB, a TAKKE C

SKOJIOTUYECKOI 0€30MacHOCTHIO.

3ammura keiica: [IpencrasieHue pe3yabTaToOB pelieHUs KeHCOB (BBICTYIUICHUE C MTPE3EHTAIHEH ) 2
*Paznen 9.1. UcciienoBanue H XUMHYECKHH aHAJIN3 00beKTOB OHocdepbl 36
Tema 9.1.1. OcHOBHOE coep:RaHue 8 OK 01
Ocross! JlaGopaTopHble 3aHsTHS 2 1K.3.1
nadopaTopHOH oG 5 0 = = IK.3.2

aboparopHast padota «OCHOBBI JTa0OPATOPHOM MPAKTHKI.

MpAKTHH B JlabGopaTopHas nmocyna u XuMmuueckue peakTuBbl. OCHOBHBIE labopaTopHbie onepaunu. JlabopatopHoe 2
MpOGeccHOHabHEI obopynosanue. Texanka 6€30MacHOCTH U npaBmiia paboThI (TTOBEIEHNsT) B TAOOPATOPHH.
X J1adOpaTOPHSIX

IpakTuyeckue 3aHaTHSA 6

BrInosiHeHNE TUTTOBBIX PACYETOB MO TEMATHKE dKCIIEPUMEHTA (BBIXO MPOAYKTA PEAKIINH, MacCca HABECKH,

00BeM pacTBOPUTEIISA).

OOpaboTKa DaHHBIX, AHAIU3 U OLIEHKA HX JOCTOBEPHOCTH (BBIUMCIICHHE CPEIHErO 3HAUEHHS 6

JKCIIEPUMEHTANIbHBIX JAHHBIX, TOTPEITHOCTH).

[IpencraBneHue pe3ynbTaTOB 3KCIIEPUMEHTA B pa3IMIHON opMe (Tadnuia, rpaduk, OTUET, JOKIA,

NPE3EHTALNS).
Tema 9.1.2. OcHoBHOe conep:kaHue 6 OK 01
XUMHUECKUH Teoperuueckoe 00yueHue 2 OK 02
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aHau3 Ipod BOABI

Knaccupukauus npod BoabI MO BUAY M HA3HAUEHUIO, HCXOS U3 €€ XUMHUECKOro COCTaBa.
OprasHonenTHyuecKue CBOMCTBA (3amax, MPO3pavHOCThb, IBETHOCTb, MyTHOCTb) BOBL. KHCIIOTHOCTD U
IIeJI0YHOCTb BOnbL. pH cpensl u MeTone! ee onpenenenus. JKeCTKOCTb BOABI U METO/IBI €€ ONPEIeIICHUS.
CyImHOCTb MEeTOAa TUTPOBAHUS.

Buner skecTkocTH BOIBI (BpeMeHHAst U TIOCTOsIHHAS ). JKECTKOCTh BOZIBI KaK MPUYHHA BBITIAIEHHUS] OCAIKOB HITH
00pa30BaHUsI COJEOTIIOKEHNUI, UMEIOIINX MECTO B OBITY U Ha IIPOU3BOACTBE.

CocraB coJieii, BBI3BIBAIOIINX JKECTKOCTD BOABI. XUMHUYECKHE TPOLIECCH, YCTPAHSIOIINE )KECTKOCTh BOJBL.
YpaBHEHHSI XUMHUYECKUX PEAKLUH, WLTFOCTPUPYIOIIUX MTPOLECCHI, TPOUCXOSIINE IPH YCTPAHEHUN
JKECTKOCTU. Y CTpaHEHUE BPEMEHHOM KECTKOCTHU OBITOBBIMHU U XUMHUECKUMH criocodamu. CriocoOm!
yYCTPAHEHUS! TOCTOSTHHON JKECTKOCTH.

pakTuyeckue 3aHaTHSA

CriocoObI BBIpakKeHUsI KOHIIEHTPALMH PACTBOPOB: MAaCCOBast IOJISI PACTBOPEHHOTO BEIECTBA, MOJISIPHAS U
MOJIsUTbHAS KOHLeHTpauuy. Tutp pactsopa. Pernenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETHUECKHX 3aaHUH
Ha pacyeT KOHLEHTPAUNH 3arpsi3HAOIINX BEIECTB U MX CPABHEHHE C MPENeTbHO TOMYCTUMbIMU
koHueHTparsivu (I1J1K).

JlaboparopHbie 3aHATHUSA

HccnenoBanue XMMHUYECKOTO COCTaBa Mpod BOJBL.

JlaboparopHast pabota Ha BBIOOD:

1. JTaGoparopHas pabora «O4rCTKa BOZBI OT 3arpsi3HEHUI.

HUcnonb3oBanue MeTon0B QUABTPOBAHMS 1 aACOPOLIUH AJIsl OTACNICHHs 3arpsI3HEHUI B UCCIeayeMoit mpode
BOJbI. BeIOOp MeTO1a OUHMCTKY B 3aBUCUMOCTH OT BuAa 3arpsisHeHusi. CpaBHeHHE 3P PEKTHBHOCTH
Pa3JIMYHbIX METOOOB OUUCTKH BOJABI B PA3HbIX YCJIOBUAX (B J'Ia60paTOpI/II/I, B JOMAITHUX U ITOJIEBBIX
YCIIOBHSX).

2. JlaboparopHas padota «Onpenenenue pH BOABI U €€ KUCIOTHOCTHY.

Omnpenenenue pH cpezbl ¢ IOMOLIBIO YHUBEPCATBHOIO MHANKATOpa. CMoNb30BaHe TUTPOBAHHUS 1S
ornpezeaeHus KucaoTHocTu. OnpeneneHue o0Ieit KUCIOTHOCTH BO/bI, pacyeT CBOOOIHOM KUCIOTHOCTH.
Omnpenenenue obuieii U cBoOOAHOI enouHocTy. CocTaBlieHHe YPaBHEHUH PEaKkLni, MPOTEKAIOIINX PH
OIpeeIeHUH KUCIOTHOCTH/ LIeJOYHOCTH Mpo0 BOAbI. Y CTaHOBJIEHHE CIIOCOO0B MCIOIb30BAHHMS
HUCCIICOJOBAHHBIX Hp06 BOJbI B JKUBHCACATCIIBHOCTHU YECJIIOBCKA, HA OCHOBE MOJIYUCHHBIX JAaHHBIX O COCTaBE.
3. JIaboparopHas pabota «OnpeneneHue KeCTKOCTH BOIbI U CIIOCOOBI €€ YCTPAHEHHS.

CriocoObl ycTpaHeHHs BCEX BHIIOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa CoJiel keCcTKocTH. Pemmenue
BKCHepHMeHTaHbHOﬁ 3a4a4YU4 Ha BBISABJICHUEC BpeMeHHOfI U IIOCTOSIHHOM JKECTKOCTU BOIBI. OL[eHKa
BEPOATHOCTHU YCTPAHCHUA BCEX BUAOB JKCCTKOCTU B JOMAITHUX YCJIOBUAX.

OK 07
IIK.3.1
IIK.3.2

Tema 9.1.3.

OcHoBHoOe cogepkaHue

OK 01
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XuMHYuecKuit
KOHTPOJIb KQ4ECTBA
MPOAYKTOB
MATAHUS

TeopeTnueckoe odyuenue

KauecTBeHHBIN XMMUYECKHI COCTaB MPOAYKTOB NMUTaHus. BemmecTsa, pampcuduuupyromuye nponyKThl
MUTaHMSL, U BELIECTBA, 3arpsA3HAI0LIME NPONYKTh nuTaHus. OnpeaeneHue 3arpsAa3HsaoUX XUMUYECKUX
BELIECTB B NPOAYKTAX MUTAHHUs, ONPENEIECHNUE BEIECTB, HE 3asBJICHHBIX B COCTABE NPOAYKTOB MUTAHMSI.

pakTuyeckue 3aHaTHSA

Opl"aHI/ILIeCKI/Ie U HCOPTaHUYCCKUE BCIICCTBA, BXOAAINUE B COCTAB IPOAYKTOB IMUTAHUA. OnpeneneHI/Ie

cocTaBa OJIIO[ Ha COZIepIKaHNE MAKPO U MUKPO3JIEMEHTOB. M3yueHue npenioKeHHbIX penoaasareieM O

Ha MpeAMeT XMMHUYECKOr0 COCTaBa, ONMpeesieHUE N0JeH OT CyTOUYHOH HOPMbI MAKPO  MHKPO3JIEMEHTOB B
yKa3zaHHOM OJrozie.
Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX 3a4a4 IO Ky.]'[PIHapHOfI TEMATUKE PA3JIUIHbIX TUIIOB.

JlaboparopHbie 3aHATHUS

HUccnenoBanne XMMUYECKOTO COCTaBA MPOAYKTOB MUTAHUS.

JlaboparopHast pabota Ha BBIOOD:

1. JTaGoparopHas pabora «OOHapy>KeHHe HUTPATOB B MPOIYKTAX THUTAHUSD).

HccnenoBanue MaTepuasioB MOJYKOJIHYECTBEHHBIM METOIOM ONPECICHUS] HUTPATOB C UCTIOb30BAHUEM
nudeHnaMuHa (KOPHETUIOAbI OBOIIEH, JTUCThsl M KOYEPbIKKA KayCThI, TUIOABI (PYKTOB). AHATN3 YPOBHS
3arpsisHEHUST HUTPATAMU 110 HHTEHCHBHOCTH OKPAIIMBAHUS MPOIYKTOB PEAKITUH.

2. JlaboparopHas padota «Mccnenopanre MpoOayKTOB MUTAHUS HA HATMYUE YTIICBOIOBY.

HUccnenoBanue MOJIOYHBIX TPOAYKTOB HA HaIu4Ke kpaxmana. MccnenoBaHue mpoayKTOB HA HATUYHE
TJIFOKO3bI.

OK 02
OK 07
IIK.3.1
IIK.3.2

Tema 9.1.4.
XuMHuecKuit
aHau3 mpod
TTOYBEI

OcHoBHoOe cogepkaHue

TeopeTnueckoe odyuenue

KJ'IaCCI/I(I)I/IKaLII/Iﬂ MOYB IO BUAY U HABHAYCHUIO, UCXOAA U3 XUMUYICCKOro COCTaBa. HI[GHTI/I(I)I/IKaLII/Iﬂ HpO6bI
MOYBEHI IO €€ XUMHUYCCKOMY COCTaBy, OIMMCAHUEC BO3MOXKHOCTEM ee NMPUMEHCHUA.

TpeboBanust K Ka4eCTBY MOYBBI PA3JTMYHOTO HazHaueHusi. Omricanne 0COOCHHOCTEH HCTIONB30BAHMSI TIOYB B
3aBUCUMOCTH OT TUIIOB, CHOCO6bI YIyHLICHHUS Ka4€CTBa IMOYB B 3aBUCUMOCTHU OT Ha3HAYUCHUS.

O0nacTH UCMIONB30BAHKS OPTAaHUYECKIX yIOOpEHUH B 3aBUCUMOCTH OT KQUYeCTBEHHOTO cocTtaBa. OnucaHue
OPTaHUYCCKUX YHO6peHHI>'I " UX NPUMECHCHUE B 3aBUCUMOCTU OT COCTAaBa IMOYBLI U €€ PA3HOBUAHOCTH.

IpakTuyeckue 3aHaTHSA

Ob6nactu Ha3HaueHHs (MPUMEHEHHS) TTOYUBBI, UCXO/IS U3 KAYECTBEHHOTO M KOJMYECTBEHHOTO COCTABA.
AHanu3 HOpMaTUBHON JOKYMEHTALIUH.
Ponb HeopraHmuecKkux BEINECTB B KAUECTBE MUHEPAJIbHBIX YAOOPEHUH, YIydIIUTeNeH MOUBBL.

Cocrab MHHEPAJBHBIX yz[06peHPII>'I " UX IPUMCHCHUE B 3aBUCUMOCTHU OT COCTaBa MOYBbI U €€ PAaSHOBUAHOCTH.

B3aumocBsi3b cocTaBa yioOpeHni U WX BJIVSIHHS HA BET€TATHBHBIE CBOWCTBA U TUIOIOHOIIEHUE PACTEHMIA.

OK 01
OK 02
OK 07
IIK.3.1
IIK.3.2
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JlaboparopHbie 3aHATHUS 2

HccnenoBanne XMMHUUECKOTO COCTaBa MpoO MOYBBL.

JlaboparopHas paboTa Ha BbIOOD:

JlaboparopHas pabota «OOHapykeHHEe HEOPTAaHUYECKUX MPUMeECcei B podaxy.

[TpuroTosneHue mpoObl MOYBbI AJIST HCCIIETOBAHUS KUCIOTHOCTH/ IEIOYHOCTH, HEOPTaHHYECKHUX

3arpsizHeHuii. OOHapyKeHHe XJIOpUI- U Cyib(paT-uoHOB B pode nouBbl. COCTaBIeHUE YPABHEHUH peaKIHii )

obHapysxeHus. CpaBHEHHE MOJYUEHHBIX MOKa3aTesell ¢ HOPMAaTHUBHBIMU (CIPABOYHBIMH ) 3HAUEHHSIMH.

2. JlaGoparopHhast pabota «Omnpenenenne pH BOIHOMH BBITSIKKU MOYBBL, €€ KUCIOTHOCTH U IIEJIOYHOCTHY.

HUccnenoBanue BOOHBIX BBITSDKEK 00pPA3L0B TOTOBBIX MOYBEHHBIX CMeCei (715 Pa3HbIX TUIIOB PACTEHHIA).

Omnpenenenuie pH nouBkl ¢ UCMONB30BaHHEM HHAUKATOPOB. OLIeHKa THUIIOB TIOYB B MPEICTABICHHBIX

obpasnax (CHIbHOKUCTIAs], KUCIasi, cIabOKKCIIas, HEUTpaIbHAsL, IEJIOYHAs).
Tema 9.1.5. OcHoBHOe conep:raHue 10 OK 01
Hccnenosanue Teoperuueckoe 06yueHue 2 OK 02
OOBEKTOB = OK 04
Suochepn! Y4eOHO-HCCIe0BaTENbCKII MPOSKT B 00J1aCTH HccaenoBaHus 00bekToB Onocheprl. O630p Tem yuedHO- OK 07

UCCIIeI0BATEIbCKUX MTPOSKTOB. AJITOPUTM BbIMOJIHEHUs poekta. OnpeaeneHne mpodaeMbl UCCIeIOBAHMS. 2 K 3.1

MeTtozab! IONCKA, aHaIN3a U 00padboTKu nHGOPMAIHH O MTPOEKTE B PA3IMYHBIX HCTOYHUKAX. HK. 3' )

IpakTuyeckue 3aHaATHSA 4 o

OOGocHOBaHME aKTyaJIbHOCTH BBIOpAHHOH TeMbl. BbisiBieHHe mpoOneMbl uccienoBanus. Beidop oOBeKTOB U 2

MeToa0B ucciaenoBanus. [loctanoBka 1esell U 3ana4 ucciaenosanus. OnpeneneHne NPOAYKTa UCCIEAOBAHUS.

OmnpeneneHue STanoOB U COCTABJICHHUE MIaHA UCCIISIOBAHUSL.

3amura npoexrta: I[lpenctaBieHue pe3ysibTaTOB BBIMOJHEHUs] Y4eOHO-HCCIENOBATENbCKUX TMPOSKTOB 2

(BBICTYIUIEHHUE C IPE3CHTALNEH).

JlaGopaTopHble 3aHATHS 4

HUccnenoBanue npeayioskeHHOTO 00beKTa Ha KMCIOTHOCTb, LIEJOYHOCTh, XUMUYECKUI COCTaB (3arps3HUTEIIH,

Makpo- M MuKpodsneMeHThl). OOpaboTka pe3ynbTaToB uccienoBaHus. OLeEHKa KadecTBa HCCIISAYEMOro 4

00bEKTA, UCXOMSI U3 PE3YJIbTATOB XUMHUYECKOTrO aHAJIH3A.
*Pasznen 9.2. UcciienoBaHue u XuMuuecKkuii aHaamns o0bexkToB 6uocdepbl 36
Tema 9.2.1. OcHoBHOe conep:kaHue 8 OK 01
Ocrosbr JlaGopaTopHble 3aHsTHS 2 IK.3.1
naboparopHoi TTaG g 0 g = IK.3.2

aboparopHast padota «OCHOBBI Ta0OPATOPHOM MPAKTHKI.

MPAKTHI B JlabGopaTopHas mocyna u XuMmuueckue peakTuBbl. OCHOBHBIE labopaTopHbie onepaunu. JlabopatopHoe 2
MpOgeccHOHabHEI obopynoBanue. TexHuka 6€30MaCHOCTH U Npasmiia paboThl (MOBEAEHMSI) B JAOOPATOPUH.
X JTadOpaTOPHSIX

pakTuyeckue 3aHaTHSA 6
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Tema 9.2.2.
XUMUYeCKunii
aHanuns
TEXHMUYECKWNIA BOAbI

Tema 9.2.3.
Xumnyeckunii
aHanu3 Bo3fyxa

BbinonHeHMe TUMOBbLIX pacyeToB MO TeMaTUKe 3KCcnepumeHTa (BbIXO4 MPOAYKTa peakuun, Macca HaBeCKM,
o6bem pacteBoputens). O6paboTKa AaHHbIX, aHaiM3 M OLEeHKa UX JOCTOBEPHOCTU (BbIYMCNEHWE CPeLHEro
3HaYeHUs aKCNepuMMeHTalbHbIX AaHHbIX, MorpewHocTn). MpeacTaBneHne B pas/IMYHON popme pe3ynbTaToB
akcnepumeHTa (Tabnuua, rpamk, oT4YeT, AOKNad, Npe3eHTauns)

OCHOBHOEe cofepxxaHue

TeopeTuyeckoe obyyeHune

HasHauyeHne TeXHUYECKOI BOoAbl. TpeboBaHMSA K TEXHUYECKON BOAE NO rpynnam noTpebieHus.

KayecTBO TeXHUYECKOW BOAbl pasHbIX BULOB. XMMUYECKWUIA aHaM3 U MPOM3BOACTBEHHbIA KOHTPO/bL COCTaBa
TeXHMUYecKoi Boabl. CyLLHOCTb MeTo4a TUTPOBaHUS.

AHannM3 TeXHUYEeCKOW BOAbl Ha XECTKOCTb M [pyrve mnokasatenn. KMCAOTHOCTb M LWEeN0YHOCTb BOAbI.
OnpeaeneHune o6LLen 1 cBOGOAHON LENOYHOCTM (KMCNOTHOCTM) METOAOM TUTPOBaHMA. pH cpeabl 1 MeTobl
ee onpegeneHns. XXeCTKOCTb BOAbl U MeTOAbl ee onpefeneHus.

MpakTnyeckune 3aHATUA

Cnocobbl BblpaXeHMs KOHLeHTpauuyM pacTBOpPOB: MaccoBas A0/ PacTBOPEHHOrO BeLl,ecTBa, MOfigpHas wu
MONIAIbHasA KOHUEeHTpaunn. TuTp pacTeopa. PelleHne NpakTUKO-OPUEHTUPOBAHHbIX TEOPEeTUYECKUX 3afaHni
Ha pacyeT KOHUEHTpauuin 3arpA3HALLMX BELLeCTB W WX CpaBHeEHWEe C npefesibHO  A0NYyCTUMbIMU
KoHUeHTpauuamn (MAK).

JlabopaTopHble 3aHATUSA

WccnenoBaHme XMMMYeCcKOro coctaBa npob TeXHUYeCKOoW BOAbI.

NabopartopHas paboTa Ha BblI6Op:

1.TabopaTopHas paboTa «OnpegeneHne X10pmua0B METOAOM TUTPOBAHUSA B TEXHUYECKOW BOAE».
OnpegeneHne X10pua-NOHOB METOLOM apreHTOMeTpUK € (PUKCMPOBAHMEM KOHLLA TUTPOBAHMA N0 MeToay
Mopa (ocaguTenbHoe TUTPOBaHME).

2. Nab6opatopHasa paboTta «OnpefeneHme XXecTKOCTU TEXHUYECKO BOAbI METOL0M TUTPOBAHUAM.

KoMniieKCOHOMEeTpUYecKoe onpesesieHne XecTKOCTU (CyMMbl MOHOB KanbLnsa U MarHus) B cpege
aMMOHWINHO-aMmMmMayHoro 6ydepHoro pacteopa (pH 9-10) no o6pa3oBaHUIO C TPUAOHOM B
ManogNCCOLMNPOBAHHbIX KOMM/IEKCHbIX COEANHEHWIA.

OCHOBHOE cofep>kaHue

TeopeTnyeckoe obyuveHue

XMMUYecKnii cocTaB aTMOC(EPHOro BO3fyxa, Bo3ayxa pabouyeit 30Hbl. BpefdHble BelecTBa M MpuMecu B
BO3AYXe >KWU/bIX MOMELLEHNA, B BO3Ayxe paboyeil 30Hbl. HopmaTMBHbIE AOKYMeHTbl. [locneacTeus
BO3JENCTBUS BbICOKON KOHLEHTpauum YrneKMcnoro rasa Ha OpraHuM3m 4enoBeka. Meponpuatus no
CHUXXEHWIO YPOBHS 3arpsi3HEHHOCTM BO3AyXa MCCNefyemMoii KOMHaTbI.

OK 01
OK 02
OK 07
MK.3.1
MK.3.2

OK 01
OK 02
OK 07
MK.3.1
MK.3.2
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Tema 9.2.4.
XUMUYecKunii
aHanus npob
mMaTepuanos
CTPOUTENbHO-
pecTaBpaLMOHHOM
AEeATENbHOCTH U
An3aiiHa

MpakKkTnyeckne 3aHATUA

FMrrueHnyeckas oLeHKa CTeMeHu 3arpsa3HeHns Bo3ayxa NoOMeLLeHUs Ha OCHOBe COMOCTaBleHUs
KOHLUEHTpaumn ANOKcMaa yrnepoga ¢ COOTBETCTBYHOLWMUM TMIMEHNYECKUM HOPMATUBOM.

PelleHne NPaKTUKO-OPUEHTMUPOBAHHbLIX TEOPETUUYECKMX 3aflaHWii Ha pacyeT KONM4ecTBa BeLLEeCTBa,
KOHLUEHTpaLuii BpeAHbIX NpMMeceil B aTMOC(HEPHOM BO34YyXe M BO34YXe NMOMELLEHWIA.

NabopaTopHble 3aHATUA

NabopaTopHasa pabota «OnpefeneHne COLepXaHWA YIrNeKUCN0ro rasa B BO3fyXe MOMELLeHUs 3Kcrnpecc-

MeTOAOM». MccnefoBaHne Npo6 Bo3gyxa paboueil 30HbI. OnpefeneHne cofepXkaHus Yrnekucnoro rasa B
BO3JYyX€ MOMELLEHNS IKCMNPECC-METOL0M.

OCHOBHOe cofepxaHune

TeopeTuyeckoe obyyeHune

Knaccuukaumsa matepuanos, UCMNOMb3yEMbIX B CTPOUTE/IbHO-PECTaBpPaLMOHHON AeATENIbHOCTH NO COCTaBy,
MX HazHayYeHne N NpuMeHeHne. XMMUYECKUIA aHann3 maTepuanoB CTPOUTENbHO-pecTaBpaLMOHHOM
[eATeNIbHOCTUN 1 An3ainHa. XMMUYeCKUiA coCcTaB MUTMEHTOB, KpacuTenem, BAXYLLMX CMecell, 0COBEHHOCTU nX

CBOWCTB U NPYMeHeHNs B NpoeccnoHanbHON AeaTeNbHOCTU. BellecTBa, NCMO/b3yeMble B Ka4ecTBe
MUTMEeHTOB M CBA3YIOLNX MaTepuanos. Victopuyeckas cnpaBka. COBpeMeHHble MaTepuanbl.

MpakTnyeckune 3aHATUA

KayeCcTBeHHbI M KO/IMYECTBEHHbIN cocTaB Npob6 maTepuanoB CTPOUTENbHO-pecTaBpaLOHHON LeATeNbHOCTH
n ausainHa. Knaccudukaums Kpacok Mo YKPbIBUCTOCTW, MPO3PavyHOCTU B 3aBUCUMOCTU OT MUCMO/b3YeMbIX
NMUTMEHTOB © CBA3YHOLWMX BewecTs. OnpefeneHne cocTaBa KpPacoOK Ha COAepXXaHWe MUKPO U
MaKpo3/ieMeHTOB. PelleHne MpakTUKO-OPUEHTUPOBAHHbIX 3afjaHuii N0 XMMWUYECKOMY aHanusy npob
MaTepuanoB CTPOUTE/IbHO-pecTaBpPaLNOHHOW AeATEeNbHOCTU 1 An3aliHa.

NabopaTopHble 3aHATUSA

WccnepoBaHne matepuanoB CTPOUTENIbHO-PECTABPALMOHHOW AeaTe/IbHOCTU U An3aiiHa.

NabopaTtopHas paboTa Ha BbIOOp:

1. NabopatopHas paboTa «M3rotoBneHme Kpacok (Mog6op NUrMeHTOB U CBS3bIBAOLWUX BELLECTB)».
WccnepoBaHue NpupogHbIX MUHEPanoB, NOMyYeHMe MUTMEHTOB MyTeM XMMUYECKUX peakuuid, onpesesieHne
CBA3YHOLWMX MaTtepnanos. CpaBHeHMe YKPbIBUCTOCTU U NPO3PAYHOCTU NOMYHYEHHBIX KPacoK nyTem
HaHeceHMs X Ha IucT Gymaru.

2. NabopaTopHasa paboTa «lccnefoBaHne CBOMCTB BAXYLLMX BeLeCTB Ha MpUMepe rmrnca.

OnpejeneHne CKOPOCTM CXBaTbIBAHWUA NMPUPOLHOIO M CTPOUTENIHOTO runca. PakTopbl, YCKOpAOLWne v
3ameffisloLMe cxXBaTbiBaHMe NPUPOAHOro runca. FMNcoBoe TecTo, TeMMepaTypa ero 3acTbiBaHns. CpaBHeHue
CKOPOCTW CXBaTbIBAHWUA NPUPOLHOIO U CTPOUTENLHOIO rMNCca, onpejeneHne PakTopos, BAUAIOLWMX Ha
CKOPOCTb CXBaTbIBAHWA CTPOUTENILHOIO TUMCa, ONpefeNeHrie TeMnepaTypbl 3aCTbiBAHUSA TMNCOBOIO TECTA.

OK 01
OK 02
OK 07
MK.3.1
MK.3.2
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Tema 9.2.5. OcHOBHOE CoepRaHue 10 OK 01
Hccnenosanne Teopernueckoe obyueHue 2 OK 02
OOBEKTOB = OK 04
TexHoChEpbI Y4aeOHO-HCCIe0BaATENbCKIHI MPOEKT B 00sacTu uccienoBanus 00bekToB TexHochepsl. O030p Tem yuebHO- OK 07
UCCIIEIOBATEIbCKIX MPOEKTOB. AJITOPUTM BBINIOJHEHUS mpoekTa. OnpeneneHne npoOieMbl HCCISTOBAHMUS. 2 K 3.1
MeTtozab! TOUCKa, aHaIn3a U 00paboTKu HHPOPMAIHH O TPOEKTE B PA3JIUIHBIX HCTOYHHKAX. HK. 3' )
pakTuyeckue 3aHaTHSA 4 o
O6ocHOBaHNE aKTyalIbHOCTH BBIOpaHHON TeMbl. BeisiBieHne npoOnemsl uccienoBanusi. Beitbop oObekToB 1
MeTonoB uccinenoBanus. [locraHoBka 1eneit u 3anau ucciaenosanus. OnpeneneHne MpOAyKTa UCCISIOBAHMUS. 2
Omnpenenenue 3TanoB U COCTaBJIEHHUE IIJIaHA UCCIIEIOBAHMUS.
3ammura npoekrta: llpencraBieHue pe3yabTaTOB BBINOJIHEHUS YUeOHO-MCCIENOBATEIBCKUX IPOEKTOB 2
(BBICTYIUIEHHUE C IPE3CHTALNEH).
JlaboparopHbie 3aHATHUSA 4
HccnenoBanue npeayioxKeHHOro 00bEKTa Ha KUCJIOTHOCTD, MIEJIOYHOCTh, XUMHUYECKHI COCTaB (3arps3HUTEINH,
MaKpo- W MHUKpodJeMeHThl). OOpaboTka pe3ynpTaToB uccienoBaHus. OLEHKa KadecTBa HCCIEAYEMOro 2
00BEKTA UCXOJIS U3 PE3YJIFTATOB XUMUYECKOTO aHAJIH3
IIpomexyTouHas aTTecTaAlMs MO JUCHHUILINHE (FK3aAMEH) 2
Bcero 195
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3. YcioBust peajnu3anuu nNporpaMmmbl 001eo0pa3oBaTeIbHON THCHUILUIHHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecre4eHu o

Jlng peanmuzanmy mporpaMMmbl JUCHUILUIMHBL JOJKHBI OBITh MPEAYCMOTPEHBI
CIICIYIOIINE CIIEUUATBHBIC MOMEIICHUS. YUEOHbI KAOMHET XUMHUH W/WIIKA yUYECOHOH
XUMUYECKOH 1adopaTopui.

OGopynoBanue y4eOHOro KaOuHeTa (HArJSAHbIE MOCOOUsI): HAOOPHI
HIAPOCTEP>KHEBBIX  MOJCIICH MOJIEKYJ, MOJEIN KPHUCTAUTMYECKUX PELIECTOK,
KOJUIEKIIMM TPOCTBIX W CIIOKHBIX BEIIECTB W/WIA KOJUICKIIMHM TOJIMMEPOB;
KOJUICKIIMSI TOPHBIX MOPOJ W MUHEpanoB, TaOauna MenaeneeBa, y4eOHBIE
(¢uiibMBl, IE(QPOBBIE 00PA30BATENBHBIE PECYPCHI.

Texnuveckne cpeacrBa oOy4eHHMsI: KOMIBIOTEP C  YCTPOCTBaAMH
BOCIIPOM3BEACHUS  3BYKA, MPUHTEP, MYJIbTUMEAMA-NIPOCKTOP C  DSKPAHOM,
MYJbTUMEANHHAS JOCKA, YKA3Ka-MPE3CHTED JUIsS MPE3CHTALHIA.

O6GopynoBanme jadGopaTopun U padoO4YuX MECT Ja00pPaTOPpUN: MEH3YPKH,
NUNETKU-KANECIBbHALBI, TEPMOMETPBI, MHKPOCKOM, JYIbI, HNPEIAMETHBIE U
NOKPOBHBIE CTEKJIA, IUIAHIIETHl JJs KaneJlbHbIX peakuui, QUIbTPOBAIbHAS
Oymara, TpOMBIBAJIKH, CTEKJISHHbIC TPOOMPKH, PE3UHOBBIE MPOOKH, (POHAPHKH,
HAaOOp PEaKTUBOB, CTCKIISIHHBIC MAJIOYKW, IITATHBBL I TPOOMPOK, MEPHBIE
IWIAHIPBI, BOPOHKHA CTEKJISIHHBIE, BOPOHKH JCTUTENbHbIE IHHApHUecKkue (S50-
100 wmur), crynkm ¢ mnecTukoMm, (appopoBBIE YalllKW, MHHLIETHL, (QUIBTPBI
OyMaXHBIE, BaTa, Mapjs, YacOBBIE CTEKIA, SJICKTPOIUITKH, Ja0OPaTOPHBIE
LITATUBBI, CHUPTOBBIC TOPEJIKH, CHOUYKH, MPUOOP A MOJYYEHUS Tra3oB (MU
npoOupKa C ra3o0TBOAHON TPyOKOil), Aepskareiau Ul MPOOMPOK, CKISHKM JUIs
XPAHCHMSI PEAKTUBOB, Pa3JlaTOUHbIEC JIOTKK, XuMUudeckue crakanel (50, 100 u 200
MJT), [INATENW; TUHUETHI, TUTEIIbHBIC [UMLBI, CCKYHAOMEPHI (TaliMEPbI), MEPHBIE
npobupku (Ha 10-20 mu) u MmepHbie kKoyObI (25, 50, 100 u 200 mu), BoasiHas OaHs
(WJIA TEPMOCTAT), CTCKJISTHHBIC MaJIOYKN; KOHUYECKUE KOJIObI Ajist TUTpoBaHus (50
u 100 M), MHAMKATOPHBIE TOJOCKW Juisl omnpeaencHus pH u craHmapTHas
WHAMKATOPHAs 1IKaJIa;, YHUBEPCATbHBIA MHAMKATOP; muneTky Ha 1, 10, 50 M (unum
no3aropbl Ha 1, 5 1 10 mir), OFOPETKH AJIE THTPOBAHUS, METULUHCKUE IITPULLBI HA
100—150 mn, 1abopaTopHbIC W/ WA AaHATTUTHYECKUE BECHL, pH-METpBI, CyIIMIBHBIA
uikad, u ap. nabopaTtopHoe 000pyA0BAHKE.

3.2. UudopmanmoHHoe odecriedeHue peain3auuu nNporpaMmmbl

1. Jns peanuzainu mporpaMmbl OMONMOTEUYHBIH (OHI 00pa3oBaTEIbHON
OpPraHM3AlMK JOJDKEH MUMETh MEYATHBIC W/HIU JJICKTPOHHBIE 00pa30BaTEIIbHBIE U
WH(OPMALMOHHBIE ~ PECYPChl, PEKOMEHIOBAHHBIE JJII  MCIOJIB30BAaHUS B
00pa3oBaTEeNbHOM MPOLIECCE, HE CTAPIIE NATH JIET C MOMEHTA U3/IaHUSI.

2. PekoMeHyeMble NEYATHBIE W3/IaHUs no peanu3auuu
0011e00pazoBaTeIbHON JUCLIMIITMHBITPEICTABICHBI B METOINYECKIX
PEKOMEHJAIMSAX [0 OPraHu3aluy 00yYEHUSI.
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4.KOHTPO/b 1 OLEHKA Pe3y/ibTaTOB 0CBOEHUS 06L1e06pa3oBaTebHOM
AUNCUUTMIUHBI

KoHTponb 7 OLEHKa  pe3ynbLTaToB 006yyeHus OCYyLLiecTBNsAeTCA
npenojasatefsieM B  MpoLecce MNPOBEAEHUS  MPAKTUYECKMX  3aHATUA U
nabopaTtopHbIX paboT, TeCTUPOBaHMA, a TakKXe BbINOMHEHUS O6yvaroLWwmmmcs
WHAMBUAYANbHbIX 3afaHnil, MPOEKTOB, WCCMefOoBaHUN. Pe3ynbTatbl 00y4eHuUs
onpefensawT, 4YTo obyyvarowmecs LO/MKHbI 3HATb, NOHMMATb U AEMOHCTPUPOBATb
Mo 3aBepLUEHUN U3YyUYEeHUA AUCLUUNNNHBI.

Ans hopMUpoBaHUSA, KOHTPONSA M OLEHKW pe3y/ibTaTOB OCBOEHUS y4YebHOM
ANCUMUNINHBI UCNOJIb3YETCA CUCTEMA OLLEHOUYHbIX MEPONPUATUIA, NpeaCcTaBNstoLLas
cobor KOMM/IEKC Y4YeOHbIX MeponpuATUIA, COrnacoBaHHbIX C pesy/bTaTaMu
o6y4yeHMA K chopmynmpoBaHHbIX ¢ YydyetoM PIrOC COO (nNpegmMeTHble
pesynbTatbl No gucumnnumHe) n ®roc Cro.

Mogaynb / Pasgen

Ne PesynbTaT 06y4eHuUs OueHOYHbIe MeponpuUATUA OK
[ Tema
I OcHoBHOI MoAy/ b

1 Pasgen 1. dopmynupoBaTh 6a3oBble
OcHoBbI MOHATUA N 3aKOHbI XUMUN
CTPOEHUSA
BeLlecTBa

11 CrtpoeHune atomoB CoOCTaBNATb XMMUYECKNE 1 Tect «CTpOEHNe aTOMOB OK 01
XUMUYECKUX (hopmy bl COeAUHEHNIA B XUMWYECKUX 31EMEHTOB U
3N1EMEHTOB 1 COOTBETCTBUW CO CTEMEeHbID NPUpoLa XMMUYECKOMN CBA3MN».
npupoga OKUNCNEHNA XUMUYECKUX 2. 3afja4n Ha cocTaBfieHune
XUMMNYECKOW 3/1eMEeHTOB, UCXO0AA U3 XUMUYECKUX hopmyn
CBA3N Ba/EHTHOCTM U ABYXaTOMHbIX COeANHEHMI

3anekTpooTpuuaTtensHoctn  (OKCMAoB, Cynb(hnaos,
rMApUAOB U T.M.).

12 Mepuopgnyecknin  Xapaktepus3osaTb MpakTuKo-opreHTMpoBaHHble  OK 01
3aKOH M Tabnuua XMMMUYECKNE 3NIEMEHTbLI B TeopeTnyeckmne 3afaHns Ha OK 02
0., MeHfeneesa COOTBETCTBUW C UX XapakTepusaumo XMMUYECKKX

NoI0XKeHNEM B 3anemeHTOB: «MeTannmyeckue /
NepnoLuYecKoin cucteme HemeTan/In4yeckne CBOMCTBA,
XUMUYECKNX 3N1EMEHTOB 3NEKTPOOTPULATENLHOCTb 1
.. MeHpeneeBa CPOACTBO K 3NEKTPOHY
XUMWYECKNX 3/IEMEHTOB B
COOTBETCTBUE C UX
3NEKTPOHHbLIM CTPOEHUEM U
NOJIOXKEHMEM B MEPUOANYECKON
CMUCTEME XUMUYECKUX
anemeHToB .. MeHpaeneesa.

2 Pasgen 2. CocTaBnsATb ypaBHeHUss 1 KoHTponbHas paboTa
Xumunyeckue CXeMbl XMMNYECKUNX «CTpoeHNe BelwecTsa 1
peakuumn peakumi XUMUYecKne peakumnmn»
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Mogaynb / Pasgen

No /| Tema

2.1 Twunbl
XUMUYECKNX
peakyuii

2.2 DNeKTponuTunyeck
aq guccouunaumnsa un
WNOHHbIN 06MeH

3 Pasgen 3.
CTpoeHune n
CBOWNCTBA
HeopraHn4eckKmnx
BeLLecTB

PesynbTaT 06yuyeHuns

CocTaBnaTb peakumu
COefMHEeHNA, pas3foxXeHus,
06MeHa, 3aMeLLeHuns,
OKMCNUTENbHO-
BOCCTaHOBMUTE/IbHbIE
peakuuun n peakuunu
KomnnekcoobpasoBaHus (Ha
npumepe
r’MAPOKCOKOMIMIEKCOB
alOMUHUSA U LMHKA) C
yyacTrem HeopraHM4eckKux
BeLLecTB

CocTtaBnATb ypaBHeHUsA
XMMUYECKMX peakLuu
MOHHOTo 06MeHa ¢
y4yacTUEM HeopraHU4eckux
BELLEeCTB

MccnepoBaTtb CTPOEHUE U
CBOWCTBa
HEeopraHM4YecKunx BELLLeCTB

OueHOYHbIe MeponpuUATUA OK

1 3agayun Ha cocTaB/ieHue oK 01
YpaBHEHWI peakLuuii:

- COefMHeHus, 3aMeLLeHns,
pa3noXeHusa, 0bMeHa 1 peakuni
C y4yacTmem KOMMNNEKCHbIX
cCoeiuHeHWI (Ha npumMepe
rMAPOKCOKOMIMNEKCOB
AMNIOMUHNA N UUHKA);

- OKUCNUTENbHO-
BOCCTAHOBUTE/IbHbIX peakLuuii ¢
MCnonb3oBaHWeM MeToaa
3NeKTPOHHOro 6anaHca;

- CyyacTvem KOMMNEeKCHbIX
coefiMHeHWI (Ha npumepe
r'MAPOKCOKOMI/IEKCOB LIUHKA W
ANtOMUHUNSA).

2. 3apayn Ha pacyer
KO/INYECTBEHHbIX
XapaKTepucTUK npoayKra
peakuuu coevHEHNS; MacCOBO
N 06bLEMHON J0NM BbIXOAA
NPOAYKTa peakunn coefuHeHns
OT TEOPETUYECKN BO3MOXHOTO;
06BbEMHbIX OTHOLLEHWIA ra3oB;
KOJINYECTBEHHbIX
XapaKTePUCTUK UCXOLHbIX
BeLeCTB 1 NPOAYKTOB peakuuu;
macchbl (06bem, KO/IMYECTBO
BelllecTBa) NPoAyKTa peakuuu,
ec/in 04HO Y3 BELLeCTB [aHO B
BMAe pacTBopa C onpeseneHHOW
MacCOBOI f0/eil paCTBOPEHHOTO
BellecTBa.

1 3afjaHund Ha cocTaB/ieHne OK 01
MOJIEKYNAPHbLIX Y MOHHbIX

peakLuuin ¢ y4acTem OKCUAO0B,

KWCNOT, OCHOBaHWIA U conen,

MOHHBIX peakumnin rmaponmsa

CONei, ycTaHOBNEHME

N3MEHEHMNS KUCIOTHOCTU Cpesbl.

2. NabopaTopHas paboTa

«Peakunmn rmaponnsar.

KoHTponbHaa paboTa
«CBOMCTBA HEOPraHN4YecKux
BELLEeCTB»
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Monyas / Pazgen
/ Tema

PesyabraT 00yuenus

OueHouHbIe MeponpUSTHS

OK

3.1

Knaccuduxanms,
HOMEHKJIaTypa U
CTpOoeHHe
HEOPTaHUYCCKUX
BEI[ECTB

Knaccuduumposats
HEOpraHUYECKHe BeIeCTBa
B COOTBETCTBHH C UX
CTPOCHUEM

1. Tect «Homenknatypa u
Ha3BaHME HEOPraHUYECKUX
BELIECTB UCXOJS U3 UX
XUMHYECKON (hOPMYJIbI HITH
COCTaBJICHUE XMMUYECKOU
(bopMyIIBl ICXOS M3 HA3BAHUS
BELIECTBA 10 MEXAYHAPOIHON
WUJIU TPUBUAJIBHOU
HOMEHKJIaTypey.

2. 3agauyu Ha pacyeT MacCoOBOI
I0JH (MacChl) XUMHYECKOTO
3JeMeHTa (COCIMHEHNS) B
MOJIeKyJIe (CMECH).

3. IlpakTuueckue 3aqaHus MO
KJaccu(pUKaLU, HOMEHKIIAType
U XUMUYECKUM (HOpMYyJiaM
HEOpPraHUUYECKUX BEIeCTB
Pa3JIMYHBIX KJIACCOB.

4. IlpakTuyeckue 3a1aHus Ha
onpeAeIeHne XUMHUIECKON
AKTUBHOCTH BEILECTB B
3aBUCUMOCTH BUJA XUMUYECKOU
CBSI3U U TUIA KPUCTAJUIUYECKOU
pELIEeTKH.

OK 01

3.2

duznko-
XUMHUYCCKUEC
CBOMCTBA
HeOpFaHI/ILIeCKI/IX
BEIIECTB

YcraHaBnIuBaTh
3aBHCUMOCTD (PU3UKO-
XUMHYECKUX CBOWUCTB
HEOPraHUYECKUX BEILIECTB
OT CTPOEHHS ATOMOB U
MOJIEKYJI, & TAK)KE TUIIA
KPUCTAJUIMYECKON PEeLIeTKU

1. Tect «OcobenHocTH
XUMHYECKUX CBOMCTB OKCHIIOB,
KHCJIOT, OCHOBAaHUH,
aM(pOTEPHBIX THIPOKCHIOB U
conemn».

2. 3amaHus Ha COCTaBJICHUE
YPaBHEHHIN X UMUYECKHUX
peaKkLuil C y4aCTUeM NPOCThIX U
CJIOKHBIX HEOPTaHMYECKUX
BEILECTB. OKCUIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUUECKHUX
KHCJIOT, OCHOBAHUHN U
aM(pOTEPHBIX THIPOKCHIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIIHNX UX CBOMCTBA
U CIIOCOOBI IOTYUEHUSI.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUECKHE 3aJaHHs Ha
CBONCTBA U MOJy4YEHUE
HEOPTaHUYECKUX BEIIECTB.

4. Jlaboparopnas pabota
«CBoiicTBa METAJJIOB U
HEMETAJIJIOBY.

OK 01
OK 02
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Mogaynb / Pasgen
[ Tema

3.3 TlponssBoacTBO
HeopraHnyeckux
BeLLEeCTB.
3HauyeHue u
npuMeHeHue B
ObITY U Ha

npou3BoACTBe

4  Paspen 4.
CTpoeHue u
CBOWNCTBA
OpraHnyYyecKnx
BeLLLeCTB

4.1 Knaccuukayums,
CTPOEHME U
HOMeHKnaTypa
opraHnyeckmnx

BELL,ECTB

4.2 CsolicTBa
OpraHMyecKnx
coeaNHEHWI

PesynbTaT 06yuyeHuns

OOO0OCHOBbIBaTb 3HAUYEHUE U
npuMeHeHune

HeopraHN4ecknx BELLECTB B

6bITOBOM 1
NPOW3BOACTBEHHOW
[eATeNIbHOCTN YenoBeKa nx
(hU3NKO-XUMUYECKUMU
cBoincTBamu

MccnegoBaTb CTPOEHME U
CBOWCTBa OpraHN4YecKmnx
BeLlecTB

Knaccuguumposatb
opraHuyeckue BelLecTsa B
COOTBETCTBUU C UX
CTPOEHMNEM

YcTaHaBnnBaTtb
3aBUCUMOCTb (DU3NKO-
XUMUYECKNX CBOWMCTB
OPraHNYecKmnx BelLLecTs OT
CTPOEHUA MONEKYN

OueHOYHbIe MeponpuUATUA OK

OK 01
OK 02

MpakTUKO-0OpNEHTNPOBAHHbIE
3afjaH1s NO COCTaBMEHNIO
XUMUYECKMX peakuunin ¢
y4acTMeM HeopraHuyecKmnx
BeLecTB, UCMONb3YEMbIX 415 UX
NaeHTUpUKaLUN 1
MPOMbILU/IEHHBIX CNOCO60B
nonyyeHus.

KoHTponbHas paboTa
«CTpoeHue n cBoiicTBa
OpraHM4YecKnx BeLLLeCTB»

1 3agaHus Ha cocTaB/ieHUe oK 01
Ha3BaHWI OpraHNYecknx
COefJMHEHWI N0 TPUBUANIbHON
NN MeXAyHapoLHO
cUMCTEMaTUYECKON
HOMeHKNaType.

2. 3afjlaHnAa Ha cocTaBfieHne
MOMHbIX W COKpPALLEeHHbIX
CTPYKTYPHbIX hopmyn
OpraHn4ecKux BeLLecTB
OTAe/NbHbIX K/1acCOoB.

3. 3aflaun Ha onpegeneHune
npocTenwwe popmysbl
OPraHM4yecKoin Monekynsbl,
NCX0AA U3 3IEMEHTHOr0 cocTaBa
(B %).

1. 3afjaHundA Ha cocTaB/ieHue
YpPaBHEHUI XUMUNYECKINX
peakuuin ¢ yyactuem
OpraHMYecKnx BeLecTB Ha
OCHOBaHWUK MX COCTaBa u
CTPOeHuUS.

2. 3afjlaHnAa Ha cocTaBfieHne
YpPaBHEHUI XUMUNYECKINX
peakuuin, nNCTPUpPYOLWUX
XUMMYECKME CBOINCTBA C YYETOM
MeXaHW3MOB MpPOoTeKaHus
[laHHbIX peakuuii 1
FeHEeTUYECKON CBA3M
OpraHMYecKnx BeLecTB pasHbIX
K1accos.

3. PacueTHble 3agayn no
ypaBHEHUAM peakuuin ¢
yyacTnem opraHU4ecKux
BELLECTB.

4. JlabopaTopHasa paboTa

OK 01
OK 02
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4.3

51

5.2

Mogaynb / Pasgen
[ Tema

OpraHnyeckue
BELlecTBa B
XU3HeLeATeNbHOC
TU YenoBeKa.
Mpon3soAcTBO U
NpUMeHeHue
opraHuyeckmnx
BELLEeCTB B
NPOMBbILLIEHHOCTHU

Pasgen 5.
KunHeTnyeckme n
TepMognHamMmunyec
Kune
3aKOHOMEpPHOCTH
npoTeKaHns
XUMUNYECKNX
peakunii

KunHeTunueckune
3aKOHOMEpHOCTH
npoTeKaHus
XUMUYECKUX
peakuuii

TepmognHamuyec
Kue
3aKOHOMEPHOCTH
npoTeKaHns
XNMUNYECKUX
peakuuia.
PaBHOBecue
XUMWNYECKUX
peakuuii

PesynbTaT 06yuyeHuns

O60CHOBbIBaTb 3Ha4YeHUe U
NPYMeHEeHNEe OpraHNYecKnx
BELLECTB B ObITOBOI U
NPON3BOACTBEHHO
[eATeNIbHOCTN YenoBekKa nx
(ON3NKO-XUMUNYECKNMU
cBoincTBaMu

WccnepoBaTb paBHOBecKe
M CKOPOCTb XMMUYECKUX
peakunii

WccneposaTb BANAHUE
KOHLIeHTpaLmu
pearnpyroLwmnx BewwecTs K
TemMnepartypbl Ha CKOPOCTb
XMMUYECKMX peakunit

WccneposaTb BANAHUE
N3MEHEHUS KOHLLeHTpaLmu
BELLeCTB, peakuun cpelbl v
TemMnepatypbl Ha CMeLLeHune
XVMMWUYECKOro paBHOBeCUA

OueHOYHbIe MeponpuUATUA OK

«[lMony4yeHne aTnneHa un
N3y4YeHne ero CBONCTB».

MpakTMKO-OpPMEeHTMUPOBAHHbIE oK 01
3a4aHna No cocTaB/IeHNIO OK 02
XUMUYECKNX peakuuim ¢

yyacTUeM opraHuyeckux

BELLEeCTB, UCNONb3yeMbIX A5 UX
naeHTUhUKaLum B 6bITy u
NPOMbILUNEHHOCTH.

KoHTponbHasa paboTa
«CKOpPOCTb XMMNYECKON
peakuMn N XMMNYECKOE
paBHOBeCUHE»

1 NNabopaTtopHas paboTa Ha OK 01
BbIGOP: OK 02
- «OnpegeneHne 3aBUCUMOCTH
CKOpPOCTW peakuuu ot

KOHLeHTpaunmn pearmpyrowmnx
BELLECTB»;

- «OnpegeneHne 3aBUCUMOCTH
CKOpPOCTW peakuuu ot

TeMnepaTypbl».

2. MMpaKTNKo-0pueHTUPOBaHHbIEe
TeopeTUYecKune 3afaHuns Ha

aHanu3 pakTopoBs, BAUAKOLLNX

Ha N3MeHeHMe CKOpPOoCTH

XUMUYECKON peakLuu.

1 3agaum Ha pacuyetbl TennoBbix OK 01
3 (PeKTOB XUMMUeCKnx peakunin OK 02
M OnpefeneHne TUna peakuuu

(no TennoBoMy 3hdeEKTY: 3K30-

N 3HLO0TEpPMUYECKME).

2. NpakKTNKO-OpNEHTUPOBaHHbIE
3aflaHns Ha NPUMEHEHKe

npuHumna Jle LWatense gng
Hax0XAeHWA HanpasneHns

CMeLLeHNs paBHOBeCKA

XUMUYECKON peakuumn v aHanms
(haKTOpOB, BAUAIOLWMX Ha
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Ne

6.1

6.2

7.1

7.2

Mogaynb / Pasgen
[ Tema

Pasgnen 6.
AucnepcHble
CUCTEMBI

AdwncnepcHble
CUCTEMbI 1
(haKTopbl NX
YCTONYMBOCTM

WccneposaHne
CBOWCTB
LNCNepCHbIX
cucTem

Pasgen 7.
KayecTBeHHbIe
peakuun
06Hapy>XeHuns
OpraHnyeckKux u
HeopraHU4ecKunx
BeLLecTB

O6HapyXeHue
HeopraHM4yecKmx
KaTMOHOB
aHNOHOB

O6HapyXeHue
OpraHn4ecKmnx
BeLLEeCTB
0TAeNbHbIX
KnaccoB ¢
NCNONb30BAHNEM
KayeCTBEHHbIX

PesynbTaT 06yuyeHuns

McecnegoBaTb AUCMEPCHbIE

CNCTEMbI

Pa3nnyaTtb UCTUHHbIE

pacTBOPbI, KONNOWUAHbIE
pacTBopbI U

rpy6oancrnepcHble CUCTEMbI

Ha OCHOBE XMMWNYECKOro

aKcnepmmeHTa

WccnegosaTb (hn3nKo-

XUMUYECKME CBOWCTBA

pa3fIMUHbIX BULOB

ANCNEPCHbIX CUCTEM

WccnepgoBaTb CBOMCTBA
OpraHn4yeckux u

HeopraHMYecKuMx BeLLLecTB

C NCNONb30BaHMEM
KayeCTBEHHbIX peakLnii

Wccneposath
KauyeCTBEHHbIE peakuun
HeopraHM4yeckmx BeLLEeCTB

WccneposaTh
Ka4yeCTBEHHbIe peakLuu
OPraHNYecKnx CoeHeHNIA
OTAEeNbHbIX K/1accoB

OueHOYHbIe MeponpuUATUA OK

CMeLLeHNEe XMMUYECKOTO
paBHOBeCUS.

3. NabopartopHas paboTa
«M3yyeHne BAMAHNUA Pa3NyHbIX
(haKTOPOB Ha CMeLleHune
XUMUYECKOr0 paBHOBECUA.

KoHTponbHaa paboTa no teme
«ucnepcHble CUCTEMbI»

1 3afjayv Ha NpUroToB/eHue OK 01
pacTBopoOB. OK 02
2. MNpaKTNKO-OpNUEHTUPOBaHHbIE
pacuyeTHble 3afiaHnA Ha

ANCMepCHbIe CUCTEMBI,

NCMonb3yeMble B ObITOBOW K
NPOM3BOACTBEHHOW

LeATeNIbHOCTUN YesioBeKa.

NabopartopHas paboTa (Ha OK 01
BbIGOP):

- [purotosneHune pacTesopos;

- ViccnepoBaHune AUCNEPCHbIX

CUCTEM.

1. TabopatopHas paboTa (Ha OK 01
BbIGOP):

- AHannTuyeckune peakuun
KaTuoHoB I-VI rpynm,

- AHannTuyeckune peakuun
aHNOHOB.

2. MNMpaKTunyeckune 3afgaHma Ha
COCTaB/IEHNE YpaBHEHWIA
peaKkLmnii 06HapY>KeHUNS
KaTuoHoB |-V I rpynn u
aHWOHOB, B T.4. B MOJIEKYNSAPHOM
N NOHHOW (hopmax.

1. NabopatopHas paboTa (Ha OK 01
BbIGOP):

- KayecTBeHHblE peakLun Ha
OTAe/IbHble KNacchbl

OpPraHMYecKnX BeLLECTB;

- KayecTBeHHbI aHann3
OpraHNYecKnX COeMHEHNI Mo
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9.1

9.11

Mogaynb / Pasgen
[ Tema

peakyuii

MpuknagHoi Moy b

Paspnen 8.
Xnmusa B 6bITY U ObITOBOW U

NpPoOn3BOACTBEHH MPON3BOACTBEHHOM

Ol AeATEeNbHOCTN AeATENbHOCTU YesloBeKa C
No3nL NI 3KOM0rMYECKON
6e3onacHocTwU

yesoBeKa

XUmus B GbITY 1
NPOM3BOACTBEHHO O6bITOBOW K
N 1eaTenbHOCTM

yenoseka LeATeNIbHOCTN YeoBeKa C
NO3nLLNIA 3KONOTNYECKOW
6e3onacHoCTK

Pasgen 9.1. NHTepnpeTmupoBaTb

VccnepoBaHue n XMMUYeCKMe NPOLLECChl U

XUMUYECKUIA ABNEeHNA B buochepe
aHa/In3 00 bEKTOB

6rnocdepsl

OcHoBbI BbINOAHATL NOMHbBIA LKKA
nabopaTtopHoii 3KCMEepPUMEHTANbHOIO
NpakTUKN B nccnefoBaHusa ¢

npodgeccnmoHasnbH  cob0AeHneM NpaBun

bIX nabopaTopuax 6e30MacHOro o6palieHuns ¢
BeLlecTBaMn u
nabopatopHbIM
o6opypoBaHUEM

PesynbTaT 06yuyeHuns

OueHMBaTb NocneAcTBUSA

OueHnBaTb NocneacTBus

NPON3BOACTBEHHO

OUueHOYHble MeponpuUATUS

(YHKUMOHaNbHbIM Tpynnam.
2. NpakKTnyeckune 3agaHna Ha
COCTaB/IeHNE KayeCTBEHHbIX
peakunin o6HapyxeHus
OpraHMYecKnx CoeAnHEHNIA.

3awmTa Keiica (C y4eTom
OyayLie npodeccnoHaibHOM
[eATeNbHOCTN)

Keiic (c yuetom 6yayuiei
npoeccnoHanbHoM
[LesATeNbHOCTN)
B0O3MOXHble TEMbI KelCOB:
1 MNoTenneHve KnumMata u
BbICBOOOX/JEHME ra3oBbIX
rmapaToB CO AHa OKeaHa.

2. byaywue martepuans! ang
aBuma-, MawmnHo- n
nprbopoCTPOeHUS.

3. HoBble maTepuans! gns
COJIHEYHbIX b6aTapeil.

4. JlekapcTBa Ha OCHOBe
pacTUTeNbHbIX Npenapartos.

3awmTa y4yebHo-
nccnefoBaTesibCKOro npoekTa
(c yueTtom 6ypyuien
npogeccnoHanbHoM
LeATeNIbHOCTM)

1 NabopatopHas paboTa
«OCcHOBbI nabopaTopHoOiA
NPaKTUKN».

2. Tunosble pacyeTbl Mo
TeMaTnKe 3KCNepUMeHTa.

3. 3alayun Ha BblYMCNEHME
CpefHero 3Ha4yeHus
3KCNepUMEHTaIbHbIX JaHHbIX,
MOrpeLHOCTH.

4. MNpeacTtaBfieHNe pe3ynbLTaToB
3KCMepuMeHTa B Pas3fINYHON
(hopme (Tabnuua, rpauk,
OTYeT, AOKNag, rnpeseHTauus).

OK

OK 01
OK 02
OK 04
OK 07

OK 01
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Monyas / Pazgen
/ Tema

PesyabraT 00yuenus

OueHouHbIe MeponpUSTHS

OK

9.1.2

XUMHYeCKUH
aHam3 Mpod BOIbI

HccnenoBath XUMHUUECKUN
cocTaB Mpold BOJBI

1. Tect «CBolicTBa U COCTaB
BOJIBI».

2. 3aganue « XUMUYECKUM
COCTaB BObI, THUIT BOJBI U
CHIOCOOBI €€ MPUMEHEHUsD (C
UCTIOJIB30BAHUEM HOPMATHBHBIX
JOKYMEHTOB).

3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3aJaHHs Ha
COCTaB BOZBI M CITOCOOBI
BBIPAKEHUS] KOHLIEHTPAIUN U
nepecueT KOHLEHTPALH (¢
UCTIOJIB30BAHUEM HOPMATHBHBIX
JOKYMEHTOB).

4. Jlaboparopnast pabota Ha
BBIOOD:

— OuucTka BOABI OT
3arpsI3HEHUN;

— Onpenenenue pH Bozab! u ee
KHCJIOTHOCTH;

— Onpenenenne JKeCTKOCTH
BOJIbI U CTIOCOOBI €€
yCTPaHEHUSI.

OK 01
OK 02
OK 07

9.13

XUMHYeCKUH
KOHTPOJIb
KauecTBa
MPOAYKTOB
MTATAHUSI

Hccnenosarh xuMuueckut
COCTaB HpOI[YKTOB IIUTAHUA

1. Tect «Oprannyeckue u
HEOPraHUYECKUE BELIECTBA,
BXOZSIIIHE B COCTAB MPOAYKTOB
MTUTAHUSD.

2. IlpakTHKO-OpUEHTUPOBAHHBIE
3aAaHus MO KyJINHAPHON
TEMaTHKe.

3. JlaboparopHnas padoTta (Ha
BBIOOD):

— ObHapyskeHre HUTPATOB B
NPOAYKTax MUTAHUS,

— Uccnenosanue npoayKTOB
MUTAHUS Ha HAJUYHE YTIIEBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYPT)
Ha HaJM4YUe yIIeBOAOB
(kpaxmaJ, IIFK03a, caxaposa).

OK 01
OK 02
OK 07

9.14

XUMUYECKUN
aHanm3 mpod
[IOYBBI

HccnenoBath xUMHUUeCKUi
COCTaB MPOO MOYBHI

1. Tect no TeMe « XUMHYECKHI1
COCTaB HEOPTaHUYECKHX U
OPTaHUYECKUX YIOOPEHHID.

2. 3ananue «B3zanmMocBsi3b
COCTaBa MOYBBI, TUII ITOYBHI U €€
HA3HAUEHUSD».

3. JlaboparopHnas padoTta (Ha
BBIOOD):

— ObHapy:keHue
HEOPraHUYECKUX MPUMeECceH B

OK 01
OK 02
OK 07
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Mogaynb / Pasgen

No /| Tema

9.1.5 WccnepoBaHue
00bEKTOB
6uocdepsl

9.2 Paspgen 9.2.
WNccnepoBaHue u
XUMUYECKUA
aHann3 06bEKTOB
TexHocgepbl

PesynbTaT 06yuyeHuns

VccnenoBaTb XMMMYECKNIA
coctaB 00beKTOB Grochepsl
Ha NpYMepe NPOAYKTOB
NUTaHUSA, BOAbl U NOYBbI

NHTepnpeTmpoBaTb
XMMUYECKMe NpoLueccbl u
SIB/IEHUA B TexHochepe

OUueHOYHble MeponpuUATUS

npo6ax nou4sbl;

- OnpepaeneHne pH BoaHO
BbITS)XXKKW NOYBbI, ee
KUCNOTHOCTU W LLENOYHOCTM.

YuebHO-nccneaoBaTenbCKUi
NpoeKT B 06/1acTu
nccnegoBaHma 06bEKTOB
6uochepsl.

B03MOXHble TeMbl NPOEKTOB:
1 WccnepgoBaHue cocTtasa
MWHepanbHON BOAbI U
pekoMeHgauum no ee
MCMOMb30BaHUIO.

2. NccnepoBaHue
paspyLlarLLero aenicTems
NPUPOAHON BOAbI Ha
CTpOUTENbHbIE MaTepuanbl.
3. CocTaBneHue npoekTta
LuBeTHMKa/oropopga/caja B
3aBMCUMOCTM OT cOCTaBa
npoaHann3MpoBaHHbIX MOYB.
4. CocTaB/ieHue
c6anaHCMPOBAHHOIO MEHIO Ha
[eHb (HeZento) B 3aBUCUMOCTU
0T COfepXXaHMsa XMMUYECKNX
MaKpo U MUKPO3/IEMEHTOB B
NPOAYKTax NUTaHus.

5. iccnepgoBaHme KavecTsa
NUTLEBOI BOAb.

6. NiccnepgoBaHue npob
BOAONPOBOAHON BO/Abl Ha
npeameT yCTpaHeHus
XKECTKOCTH.

7. YCTpaHeHue XeCTKOCTN BOAbl

B CE&MIbCKOX03MNCTBEHHOW
[eATeNbHOCTMN.

YyebHO-uccneaoBaTeNbCKNA
NpoekKT (c yyeToMm byayLei
npogeccnoHanbHoM
LeATeNbHOCTN)

OK

OK 01
OK 02
OK 04
OK 07
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Monyas / Pazgen
/ Tema

PesyabraT 00yuenus

OueHouHbIe MeponpUSTHS

OK

9.2.1

OcHOBBI
nabopaTopHOi
NPaKTUKU B
npoheCCUOHATbH
BIX JJAOOpaTOPHSIX

BpIMonHATE NOJHBIN HUKIT
SKCIIEPUMEHTAIIBHOTO
HCCIIEIOBAHHS C
COOII0ICHNEM TIPaBIT
6e3omacHoro obparneHus ¢
BEIECTBAMH U
71a00paTOPHBIM
obopynoBaHueM

1. Jlaboparopuas pabota
«OCHOBBI JTabOpaTOpHOU
MPAKTUKI.

2. Tunosele pacdeTsl O
TEMaTHKe SKCIIEPUMEHTA.

3. 3agaun Ha BEIYUCIICHUE
CpeAHero 3HaYEeHUs
SKCTIIEPUMEHTAIBHBIX JaHHBIX,
MOTPELIHOCTH.

4. IIpeacraBiieHuE pe3yabTaTOB
SKCIEPUMEHTA B PA3JIUYHON
dbopme (Tabnuia, rpaduxk,
OTYET, TOKJIAJ, PE3CHTALHS).

OK 01

922

XUMHYeCKUH
aHanm3 mpod
TEXHUYECKOH
BOJIbI

Hccnenosath xUMHU4eCcKuil
COCTaB MPOO TEXHUIECKOU
BOObI

1. 3anauu Ha onpeneneHue
METAJUIOB, HEOPTAHUYECKHUX
AHMOHOB U OPTaHUYECKUX
BEILECTB B TEXHUYECKOU BOJIE
Pa3HOTro Ha3HAYCHMSI.

2. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3aJaHHs Ha
COCTaB BOZBI M CITOCOOBI
BBIPAKEHUS] KOHIICHTPALUIA U
nepecueT KOHLEHTPALHi (¢
UCTIOJIB30BAHUEM HOPMATHBHBIX
JOKYMEHTOB).

3. 3apanue « XUMUYECKUN
COCTaB TEXHUYECKON BOAbI, THIT
BOJIbI U CIIOCOOBI €€
NpUMEHEHHsD (C
UCTIOJIB30BAHUEM HOPMATHBHBIX
TOKYMEHTOB).

4. Jlaboparopnas padorta (Ha
BBIOOD):

— Onpenenexnue XJIOpUIOB
METOAOM TUTPOBAHUS B
TEeXHUYECKOI BOJE;

— Onpenenenne JkeCTKOCTH
TEXHUYECKON BOJBI METOIOM
TUTPOBAHHSI.

OK 01
OK 02
OK 07

923

XUMUYECKUN
KOHTPOJIb
KaueCcTBa BO3AyXa

Hccnenosats conepxaHue
YIJIEKHCIIOTO ra3a B BO3AyXe

1. Tect no TeMe « XUMHYECKHI1
cocTaB aTMOC(EPHOro BO3IyXa
U Bo3xyxa pabouelt 30HbD.

2. IIpakTUKO-OpUEHTUPOBAHHBIE
3alaHus HA XUMHYECKUH aHaJIH3
COCTaBa BO3/yXa.

3. JlaboparopHuas pabota
«Omnpenenenne conepkaHus
YTIIEKUCIIOTO Ta3a B BO3AYXE
MOMEIIEHUS SKCIPECC-

OK 01
OK 02
OK 07
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Monyas / Pazgen

Ne / Tema Pe3yabTaT 00yueHus OueHovHbIe MepPONPUATHSA OK
METOJIOM.
9.2.4| Xumnueckuit HUccnenosate npoOsI 1. IlpakTuko-opuentuposanssie |OK 01
aHanm3 npod MAaTEPHAIIOB CTPOUTENIBHO- [3aAaHUSA 110 XUMUYECKOMY OK 02
MaTepUaIoB pecTaBpalMOHHON aHamu3y mpod MaTepuaon OK 07
CTPOUTEJNIbHO- NEesTeNIbHOCTH U AU3aiiHa  |CTPOUTEIbHO-PECTaBPALIMOHHOMN
pecTaBpalMOHHON NesATeNbHOCTH U Au3aiiHa.
NESITeIbHOCTH U 2. JJaboparopuas pabdota (Ha
au3aiiHa BBIOOD):
— U3rorosnenue kpacok
(moabop MUrMEeHTOB U
CBSI3BIBAIOIUX BEIIECTB),
— HMccnenosanue CBOMCTB
BSDKYILLMX BELIECTB Ha MpUMepe
rUrca.
9.2.5|HUccnenosanue UccnenoBate xumuueckuii | Y4eOHO-MCCIEIOBATEIBCK I OK 01
00BEKTOB coCTaB OOBEKTOB NPOEKT B 00JacTu OK 02
TexXHOC(hepsI TexHoc(hephl Ha IpUMEpe  (HCCIIeOBaHUS OOBEKTOB OK 04
TEXHUYECKOH BOABI U TEeXHOC(EPHI. OK 07

MaTe€pUAJIOB CTPOUTEIIBHO-
pecTaBpalluOHHON
NeATEeIbHOCTH U JU3aiiHa

Bo3MOKHBIE TEMBI TPOEKTOB!

1. KonTpone xauecTsa
TEXHUYECKON BOJIBI PA3HBIX
BUJIOB B COOTBETCTBHH C
meroankamu o I'OCT.

2. Co3paHue neKOpaTUBHOU
ITYKATyPKH.

3. IIurMeHTHl B U3AEUsIX U3
CTEKJIA.

4. Uccnenosanue
pa3pyLIaroIIero AeHCTBUS BOIbI
HA CTPOUTENbHBIE MATEPUATIBI.
5. OueHka cocTOsTHUS BO3yXa
pabodeii 30HbI CIIEUATICTA
(TexHoJOra, CTPOUTEINA U T.11., C
y4eToM o0actu
pod)eCCHOHANTbHOM
NEesITeNIbHOCTH) B COOTBETCTBUU
C HOPMATHBHBIMU
JOKYMEHTaMHU.
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