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1. O0mas xapakrepucTuka padoueii mporpaMmsl 00100 pPa30BaTEIbHOI
AHCHHNIUHBI «XUMHSD)

1.1. MecT0 OMCUMIVIMHBI B CTPYKTYpe OCHOBHOII mpodecCHOHAIbHON
00pa30BaTeJIbHON NMPOrpaMMBblI

OOwmeoOpazoBaTenbHas AUCUUIIMHA « XUMHUS» SBISETCS 00SI3aTEBHON YacThIO
0011e00pa30BaTENBHOIO NUKIAa 00Pa30BATENBHON MPOrpaMMbl B COOTBETCTBUM C
OI'OC CIIO no cnemuansHocTr 19.01.19 Anmaparumk — oneparop npou3BOACTBA
NPOAYKTOB MUTAHMSI )KWBOTHOTO TPOUCXOKICHUS

1.2. Ilesin 1 JIaHMpyeMble pe3yJIbTaThl 0CBOCHUSI AUCHHUIIINHBI
1.2.1. llesm 1 3a1a49¥ AUCHUIIMHBI

@OpMUPOBAHUE Y CTYIEHTOB XWMHWYECKON COCTABJIAIOLIEN €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa KAaK OCHOBBI MPUHSTHS PEIICHWUH B >KU3HEHHBIX M
MPOU3BOJACTBEHHBIX CUTYALMIX, OTBETCTBEHHOTO MOBEICHNS B PUPOJHON CPELIE.

3agaum QMCUMILNINHBI:

1) chopmupoBaTh MOHUMAHKWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHX
IIPOLIECCOB U SABJICHUI B OKPYKAIOIIEH Cpelie, [EITOCTHON HAYYHON KapTUHBI MUDA,
B3aMMOCBS3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BATh YMEHHUS MPOBOAMTH PacCyYeThl MO XUMUYECKUM (opMysiaMm H
VPAaBHCHUSAM XWUMWYECKMX PpEakUWi, IUIAHAPOBaTh M  HMHTEPHOPETUPOBATH
PE3YABTaThl XUMAYECKUX SKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM MPOBEACHHS XUMWYECKUX SKCIEPUMEHTAIBHBIX
WCCIICIOBAHMIA ¢ COOJIFOICHUEM TMPpaBmI O€30MaCHOr0 OOpallEeHUs ¢ BEIECTBAMU U
71a00pPaTOPHBIM 000PYIOBAHUEM;

4)  pa3BUTh YMEHUS  AHAJIM3WPOBATH, OLEHWUBATh, MPOBEPATH HA
JOCTOBEPHOCTH M 00001aTh NHPOPMALMIO XHMHYECKOTO XapaKTeEPa U3 Pa3IniHbIX
VCTOYHUKOB,

5) cdopmupoBaTH yYMEHHMS ~ MPOTHO3MPOBATH  TOCICIACTBUS  CBOCH
JESATEIbHOCTA W XHMHYECKUX MPUPOAHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX
POLECCOB,

6) chopMuUpOBaTh NTOHUMAHWE 3HAYMMOCTH JOCTH)KCHUH XUMHYECKOH HAYKH
Y TEXHOJIOTUH AJ1S pa3BUTHS COLMAIBHON M MPOU3BOICTBEHHOM cdep.

1.2.2. Ilnanupyembie pe3y/JbTaTbl OCBOCHHSI  001Ie00pa30BaTEbHOM
JacUIIHHLI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO



Kog n
HanMMeHOoBaHwue
(hopMUpyembIx
KOMMETEHLNA

OK 01. BbibupaTb
CNocobbl peLleHns
3apay
npoeccroHanbHo
[eaTeNnbHOCTH
NMPUMEHMNTENBHO K
pasNyHbIM
KOHTeKCTaMm

MnaHupyemble pe3ynbTaTbl 0CBOEHUS AUCLUNNHBI

O6buwmel

B yacTn TpyaoBoro BOCNUTaHWUS:

- TOTOBHOCTb K TpyAy, OCO3HaHMe LEeHHOCTU MacTepcTBa,
Tpypontobue;

- TOTOBHOCTb K aKTWUBHOW AeATENbHOCTU TEXHONOTUYECKOW U
COLMANbHON HanpaBNeEHHOCTU, CMNOCOBHOCTb MHWULMUPOBATH,

MNaHMpoBaTb W CaMOCTOSTENIbHO  BbIMOHATb  TaKylo
[EesTeNbHOCTb;
- WHTepeC K pa3nnyHbIM cepam nNpoteccUoHanbHo
AeATeNbHOCTH,
OBnafeHune YyHUBepcanbHbIMU y4ebHbIMU

nosHaBaTe/IbHbIMU LENCTBUAMMU:

a) 6a30Bble /IOrMYecKne AencTBmS:

- CaMOoCTOATE/IbHO  (POPMYNIMPOBaTb U aKTya/n3npoBaTh
npobnemMy, paccmMatpvBaTthb e BCECTOPOHHE;

- yCTaHaBNMBaTb CYLLECTBEHHbIV MPU3HAK WX OCHOBaHWSA 415
CpaBHeHWs, Knaccuhukaumm n o6o6LeHns;

- onpefenaTb Lenu [eATeNlbHOCTW, 3ajaBaTb MapaMeTpbl U
KpUTepun nx LOCTUXEHUS;

- BbISBNATb  3aKOHOMEpPHOCTU U
paccmaTpuBaeMbIX ABIEHUSAX;

- BHOCWUTb  KOPPEKTMBbI B
COOTBETCTBME  Pe3y/bTaToOB

npoTMBOpeuns B

[eATeNnbHOCTb,  OLIEHMBATH
UensMm, OLEHMBaTb  PUCKM

AucunnnnHapHbie2

- BNafleTb CUCTEMOM XMMWUYECKUX 3HAHWIA, KOTOpas BKI/IKOYAET:
OCHOBOMOMaratowme MOHATUA (XMUMWUYECKMUIA 3MEMEHT, aToM,
3NeKTPOHHasA 060/M04Ka aToMa, S-, pP-, d-3/1IEKTPOHHbIE opbuTann
aToMOB, NOH, MONeKyna, Ba/IEHTHOCTb,
3NEKTPOOTPULATENIbHOCTb, CTEMEHb OKWUCNEHMS, XUMMUYecKas
CBA3b, MOJ/Ib, MOMSAPHAA Macca, MOMAPHbLIA 00bEM, YrepOLHbI
CKeneT, (DyHKUMOHanbHas rpynna, pagukan, un3oMepus,
N30Mepbl, TFOMOJSIOTMYECKUIA psd, TOMOSIONN, YINeBOAOPOAbI,
KUCMopo4- W asoTcojepkaiine coefuHeHus, 6M0I0rnyecku
aKTUBHble BellecTBa (YrneBofbl, Xwupbl, 6enkun), MOHOMep,
nonmmep, CTPYKTYPHOE  3BEHO, BbICOKOMOJIEKYNSAPHbIE
COEAVMHEHUNS, KPUCTAN/INYeCKas peLleTKa, TUMbl XUMUYECKUX
peakuui (OKMCNUTENbHO-BOCCTAHOBUTE/IbHbIE, 3K30- n
3HAOTEPMUYECKME, peaKkuMuM MOHHOro 06mMeHa), pacTBop,
3NEKTPONUTHI, HE3NeKTPONNUTBI, 3MEKTPONITUYECKAA
anccoumaums,  OKWACIWUTENb,  BOCCTaHOBUTENb,  CKOPOCTb
XMMMWYECKON peakumn, XMMUYECKOe paBHOBECME), Teopuu U
3aKOHbI (TEOpPUsi XMMNYECKOro CTPOEHUA OpraHNYeCKNX BELLLeCTB
A.M. byTnepoBa, Teopus 3NEKTPONUTUYECKOW Amccoumanunn,
nepuognyecknii 3akoH .M. MeHpaeneeBa, 3aKOH COXpaHeHMS
Maccbl), 3aKOHOMEPHOCTW, CMMBOIMYECKMIA  A3bIK  XUMUWU,
(haKTONOrnyecKme cBeileHMst 0 CBOMCTBax, COCTaBe, MOMYyYEHUN 1

1YKa3blBaKTCA IMYHOCTHbIE U MeTanpeaMeTHble pe3ynbTaTbl M3 TOC COO (B nocnefHein pegakuum ot 12.08.2022) B oTrnarosibHoi hopme, popmmpyemMble 06LLe06pa3oBaTeNbHO

AVCUMNAVHOW

AuvcumnnnHapHble (NpeAMeTHble) pe3ynbTaTbl YKa3blBaloTCs B COOTBETCTBUM C METOAMKOI NpenoAaBaHus AUCLUNIUHbI



NOCNeACTBUIA LeATeNIbHOCTH;
- pas3BuBaTb  KpeaTMBHOE
YKM3HEHHbIX Mpobnem

0) 6as3oBble UccnegoBaTeNbCKNE AeCTBUSA:

- BMageTb  HaBblkaMM  y4yeBHO-UCCNefoBaTeNbCKONM 1
NPOEKTHON AeATeNbHOCTW, HaBblKaMy pa3peLLeHuns npobnem;

- BbISIBNATb MPUYNHHO-CNEACTBEHHbIE CBA3N "
aKTyanm3npoBaTb 3ajadvy, BblABUraTb FMMOTE3y ee peLleHus,
HaxoAuWTb  aprymeHTbl  AnA  [OKasaTenbCTBa  CBOMX
YTBEPXAEHWIA, 3aaBaTb NapameTpbl U KPUTEPUN PELLIEHNS;

- aHa/M3MpoBaTb MOJMlyYeHHble B XOfe pelleHns 3afjaum
pesynbTaTbl, KPUTUYECKN OLEHMBATb WX [OCTOBEPHOCTb,
MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX YCMOBUSX;

- YMeTb [MEPEeHOCUTb 3HaHWA B MO3HaBaTeNbHYH WU
NPaKTUYECKYI0 001aCTUN XN3HELEATEeNIbHOCTY;

- YMeTb WHTErpupoBatb 3HaHWUS U3 pas3HbIX MpPeLMETHbIX
obnacTen;

- BblgBUraTb HOBble UAew,
MOAXOAbI N PeLleHus;

- CNOCOBHOCTb MX UCMOJb30BaHNSA B NO3HaBaTe/IbHOM U
coLManbHOM NpakTuke

MbILLTIEHNE  MpPU  pPeLleHnn

npegnaratb  OpPUrMHaNbHbIE

6€e30MacHOM WCMO/Mb30BaHWN BaXKHEWLIMX HEOPraHUYecKux |
OpraHMYecKMX BeLLECTB B ObITy M MPaKTUYECKOW AeATeNbHOCTY
UenoBeKa;

- YMeTb BbISIBNATb XapaKTepHble MNPU3HAKM W B3aVMOCBS3b
N3YYEHHbIX MOHATWIM, MNPUMEHATb COOTBETCTBYHOLLME MOHATUA

MpM ONWCaHUW CTPOEHUS W CBOWCTB HEOPraHWYecKnx W
OpraHMYecKMX BELECTB W WX MNPEeBPaLLEeHWiA;  BbIABNATb
B3aVMOCBSI3b  XMMWYECKUX  3HAHWA  C  MOHATUSMU W

npeAcTaBNeHNnAMN APYruX eCTeCTBEHHOHAYYHbIX MPeAMeTOB;
- YMeTb MCMNO/b30BaTb HaMMEHOBAaHUSA XUMUYECKNX COeAMHEHWI
MEeX[yHapoAHOro co3a TeopeTUYecKo U NPUKNagHON XUMUK
W TpUBMANIbHbIE HA3BaHWA BaXKHEMLWWUX BeLecTB (3TW/EH,
aueTuneH, rnuMuepuH,  geHon, ¢opmManbaerua,  YKcycHas
KACNOTa, [/IMUMH, YrapHbll ras, YrNeKuUCnblid ras3, aMmuak,
ralleHas u3BeCTb, HerawleHasd W3BeCTb, MNWUTbeBas coja W
Apyrux), CoCTaBNATb (hopmy bl HeopraHn4yeckmnx "
OpPraHMYecKUX BELLECTB, YPaBHEHUS XUMWUYECKUX peakuui,
06BACHATbL MX CMbIC/; NOATBEPXAATb XapaKTepHble XMMUYECKME
CBOMCTBA BELLECTB COOTBETCTBYHOLLMMMN 3KCMEPUMEHTAMU 1
3anucAMn ypaBHEHUA XUMUYECKUX PeaKLnii;

- yMeTb  yCTaHaBAMBaTb  MNPUHALNEXHOCTb  U3YYEHHbIX
HEOpraHWYeCcKUX N OpPraHNYeckUX BeLlecTB K OMpefesieHHbIM
Knaccam v rpynnamM coefiMHeHWI, XapakTepnu3oBaTb UX COCTaB U
Ba)KHENLLUME CBOWCTBA; ONPeAensdTb BWAbl XUMUYECKUX CBSA3EN
(KoBaneHTHas, WOHHas, MeTa//iMyeckasl, BOLOPOLHAs), TUMbI
KPUCTANIMYECKNX  PeLleTOK  BeLecTB;  K/acCuM(mumpoBaTb
XVMUYECKME peakuuu;

- chopMmpoBaTb MPEACTaBEHNA: O MaTepuasibHOM efLUHCTBE
MMpa, 3aKOHOMEPHOCTAX M NO3HaBaeMOCTU ABMIEHNIA NPUPOSb!; O



MecTe W 3HaYeHUN XMMUU B CUCTEME eCTECTBEHHbIX HayK W ee
ponin B 06ecnevyeHMn YCTOMUMBOIO PasBUTUA YeNOBeYeCcTBa: B
peLueHnn Npobaem 3KONOrMUYeCKOW, IHEPreTUUHECKOW U NNLLEBOWA
6e3onacHoOCTW, B pasBUTUN MeAWMUMHbI, CO34aHWW  HOBbIX
mMaTepuanoB, HOBbIX WCTOYHMKOB 3Hepruu, B 06ecneyeHUm
pauMoHanbHOro  NPUPOLONO/b30BaHUSA, B (POPMUPOBAHUU
MWPOBO33peHUs 1 OOLeld KyNbTypbl YeioBeka, a Takxke
9KO/IOrMYEeCKM 060CHOBAHHOI0 OTHOLUEHUS K CBOEMY 3L0POBbIO
1 NPUPOLHOWA cpeae;

- BNafieTb CUCTEMON XUMWUYECKUX 3HAHWI, KOTOpas BK/HOYaeT:
OCHOBOMoOMarawlme MoHATUA (LOMONHUTENBHO K CUCTEME
MOHATUIA  6a30BOr0  YPOBHA) -  U30TOMbl, OCHOBHOE MU
BO30YXX/[eHHOe COCTOSiHMe aToma, rubpuamsaums aTtoMHbIX
opbutaneit, xummyeckas ceasb ("P " wu KpaTHble CBA3N),
MONIAPHAsA KOHLeHTpaums, CTPYKTypHas (opmMyna, u3omepus
(cTpykTypHasa, reometpuyeckas (LMC-TpaHC-U30MepUs), TUMbl
XUMUYECKUX peakuuid (roMo- U reTeporeHHble, obpatuMmble U”
HeobpaTuMble), pacTBOPbl (MCTUHHbIE, AMUCMEPCHbIE CUCTEMbI),
Kpuctannorngpartbl,  CTeneHb  AMCCOLMALMKM,  3NEKTPONNU3,
KPEKUHT, PUOPMUHT); TeOpUM U 3aKOHbI, 3aKOHOMEPHOCTW,
MWPOBO33PEHYECKME 3HAHWA, fexallne B OCHOBe MOHWMaHWA
MPUUMHHOCTU N CUCTEMHOCTU  XMMMUYECKUX  SB/IEHUNA,
COBpPEMEHHbIEe MpeACTaBNeHNss O CTPOEHMM BellecTBa Ha
aTOMHOM, MONEKY/SApHOM W HagMONEKYNAPHOM  YPOBHSIX;
NpefCcTaBNeHNs 0  MexaHuM3MaxX  XUMWYECKUX  peakLuid,
TEPMOANHAMUYECKMUX W KUHETUYECKUX 3aKOHOMEPHOCTAX WX
NMpoTeKaHMsi, O XUMWYECKOM  pPaBHOBECUM,  AMCNEPCHbIX
cucTemax, (PakTonorMyeckme CBefeHWUs O CBOWMCTBAaX, COCTaBe,
nosyyeHMn 1 6Ge30MacCHOM  WCMOMb30BaHUM  BaXKHeWLINX



HEOPraHMYECKMX U OpPraHUYEeCKHX BEIECTB B OBITY W
NPAaKTUYECKOH JIEeATENbHOCTH 4YeNOBEKa;, OOIMUX Hay4YHBIX
NPUHLHUINAX ~ XUMHYECKOrOo  MPOM3BOACTBA (HA  TIpuUMepe
NPOM3BOJACTBA  CEPHOW  KHUCIOTHL, aMMHAaKa, METAaHOJa,
nepepaboTku HedTn),

- yMeTb NPOBOJAUTH pacyUeThl MO XUMHUYECKUM (PopMysnaM u
YPaBHEHMSIM  XUMHYECKHUX PEAKIUH C  HCIOJb30BAHHEM
¢usnyeckux BenuuuH (Macchl, OOBeMa Ta30B, KOJUYECTBA
BEIECTBA), XAPAKTEPU3YIOIINX BELIECTBA C KOJUYECTBEHHOMN
CTOPOHBL. pacueTbl IO HAXOXKACHUI0 XUMHUYECKOH (POopMyIIbl
BEIIECTBA, pacyeThl Macchl (00beMa, KOJUYECTBA BEIIECTBA)
NPOAYKTa PEaKIMH, €CIU OAHO M3 MCXOAHBIX BEIIECTB JaHO B
BUJIE  pacTBOpa C  ONPENEJIEHHOM  MAacCOBOM  noJjeH
pPacTBOPEHHOT'O BelIeCTBa WJIM JaHO B H30bITKe (UMeeT
NPUMECH); PacdeThl MAacCOBOW WM OOBEMHOHM MONHM BBIXOJA
MPOAYKTAa pPeakiuu, pacyeTbl TeroBoro sddexra peakmmii,
00BbEMHBIX OTHOIIIEHHH ra30B.;

- YMETb BBISIBJISITh XapaKTEepPHbIC MPU3HAKH U B3aUMOCBSI3b
U3yUYEHHBIX TOHSTUN, MPUMEHSTb COOTBETCTBYIOIIUE MOHSATHSI
NpU ONHCAHUHM CTPOEHHsT M CBOHCTB HEOPraHWYECKHX U
OPraHMYECKUX BEIIECTB U WX TNPEBPAIICHU, BBIABISATD
B3aUMOCBSI3b ~ XUMHUYECKMX 3HAHUHA C  MOHITHAMH U
NPEACTABICHUSMH IPYTUX NPEIMETOB il Oojee OCO3HAHHOTO
MOHUMAHHS U OOBACHEHHS CYLIHOCTH MaTepPHAIbLHOTO €IMHCTBA
MHpa, HCHOJb30BATh CHCTEMHBbIE XHMHUYECKUE 3HAHUS IS
OOBSICHEHUS] W  TNPOTHO3UPOBAHUS  SIBJICGHUH,  HMMEIOLINX
€CTeCTBEHHOHAYYHYIO MPUPONY;

- YMETb HUCIOJIB30BATh HAMMEHOBAHHSI XUMUYECKUX COCIMHEHUH
MEKIYHAPOAHOTO COK3a TEOPETUUYECKON M MPUKIAAHON XUMHUHU




Y TPUBHAJIbHBIE HA3BAHUS BELIECTB, OTHOCSIINXCA K U3YYCHHBIM
KJJacCaM OPraHMYEeCKUX U HEOPraHMYeCKUX COEAUHEHUH,
UCIIONBb30BAaTh XUMUYECKYI) CHMBOJIMKY UI1 COCTaBJIEHUs
dbopMyT  HEOpPraHMYECKHMX  BEINECTB, MOJEKYJSIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTBHIX, COKPALIEHHBIX M CKEJETHBIX)
bopMyT OpraHMYECKMX BEINECTB, COCTABIATb YPaBHEHUS
XUMHYECKUX  peakuuid U  pacKpblBaTb HMX  CYLIHOCTB:
OKUCJIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKLHU  MOCPENCTBOM
COCTABJIEHHs 3JIEKTPOHHOTrO OajaHca 3THX pPEaKUWi, peakuuit
HOHHOTO OOMEHa IyTeM COCTAaBJIEHUS HX TOJHBIX U
COKpAIllCHHBIX HOHHBIX YyPaBHEHUH, peakUuil THAPOJIN3A,
peakuui KOMILJIEKCOOOPa30BaHUs (Ha npuMmepe
THAPOKCOKOMIUIEKCOB IIMHKA M FOMHUHHS);, MOIATBEPXKAATh
XapaKTepHBbIE XUMHUYECKHE CBONCTBa BELIECTB
COOTBETCTBYIOLIMMH 3KCIEPUMEHTAMHU U 3aNUCSMU YPaBHEHHUU
XUMHUYECKUX PEAKLU;

- YMeThb KJIacCU(UIUPOBATb HEOPTAHUYECKHE M OPraHHMYECKHe
BEIECTBA M XMMHUYECKHE PEAKIMH, CAMOCTOSITEJIbHO BBIOMPATH
OCHOBAHUSI U KPUTEPUH sl KJIACCU(PHUKALMH HM3Y4aeMBIX
XUMHYECKUX OOBEKTOB; XapaKTepHU30BaTh COCTAB U BaKHEHINNE
CBOICTBA BEILIECTB, MPUHAMAJICKALINUX K ONPENEICHHBIM KJIacCaM
U TpymmaMm CoequHeHHH (MpOCThle BEINECTBA, OKCHUIBI,
TUAPOKCHUJIBL, COJIM; YIIEBOAOPOABI, MPOCTbIE 3()HPBI, CIUPTHI,
(beHOoBI, anbaeruabl, KeTOHbl, KapOOHOBbIE KHUCIOTHI, CIOXKHBIE
3(QHUPBI, KUPBI, YIJIEBOAbI, AMHUHBI, AMHUHOKHUCIOTBI, OENKH);
NPUMEHATb 3HAHUS O COCTaB€ M CBOWCTBAX BELIECTB MJIA
SKCINEPUMEHTAIbHOW  MPOBEPKU  TUIOTE3  OTHOCHUTENIBHO
3aKOHOMEPHOCTEM MNPOTEKaHUs XUMHUYECKUX pEaKUud U
MIPOTHO3UPOBAHUSL BO3MOKHOCTEN UX OCYILECTBJICHUS,




OK 02.
Wcnonb3oBaTb
COBpPEMEHHbIe
cpeAcTBa Nnouncka,
aHanu3a u
NHTepnpeTauun
NH(opMauun n
NH(OPMaLMOHHbIE
TeXHosornm gnsa
BbINO/HEHNS 3a4a4
NpoeccMoHaIbHOM
[eaTeNbHOCTY

B 06n1acT LEHHOCTU HAayYHOro NO3HAHUSA:

- ChOpPMMPOBAHHOCTb MWPOBO33PEHUS,, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIKO pPa3BUTUS HayKM W 0OLLECTBEHHOW
NPaKkTUKN, OCHOBaHHOI0 Ha ananore Ky/bTyp,
CNocobCTBYHOLLENO 0CO3HaHUIO CBOEro MecTa B
NONUKYNbTYPHOM MUPE;

- COBEPLUEHCTBOBaHMNE A3bIKOBOM W YMTATENbCKON KyNbTypbl
KaK cpeAcTBa B3aMMOAENCTBMSA MEXAY NH0AbMU M NO3HaHUS

MUpa;
- 0CO3HaHWe LEHHOCTV Hay4HON [esTeNbHOCTW, FOTOBHOCTb
OCYLLECTB/ATH MPOEKTHYO " cCnefoBaTeNbCKYHO

LeATeNbHOCTb UHANBUAYANLHO U B TpyMne;
OBnageHue YHUBepca/ibHbIMU
no3HaBaTe/IbHbIMU LeACTBUAMM:

y4yebHbIMK

- YMeTb NOATBEPXKAATb Ha KOHKPETHbIX MpuMepax XapakTep
3aBMCMMOCTM  pPeakUMOHHOMW  CMOCOBHOCTM  OpraHMyecKmx
COeAMHEHUI OT KpaTHOCTM M Tuna KoBaneHTHoW ceasmn ('(T " v
"), B3aUMHOr0 B/IMSIHUA aTOMOB W Fpynn aToMOB B MOJeKynax;
a TaKe 0T 0COGeHHOCTEN peanm3auumn pasMyHbIX MexaHU3MOB
NPOTEKaHNA peakLuii;

- YMETb XapakTepu3oBaTb 3/1eKTPOHHOe CTpOeHWe atoMoB (B
OCHOBHOM M BO30Y>KAEHHOM COCTOSIHUM) U MOHOB XUMUYECKMX
anemeHtoB 1 -4 nepuogos [Mepuognyeckoii cuctembl ..

MeHpeneeBa W WX BalleHTHble BO3MOXHOCTW, WCMNO/b3YyS
noHaTna "s", "p", "d-aNeKTpoHHbIE™ opbuTanu, aHepreTUYeckme
YPOBHM; OOBACHATb 3aKOHOMEPHOCTU W3MEHEHWUsI CBOWCTB

XMMUYECKUX 3/1EMEHTOB M 06pasyeMblX UMW COEAMHEHMIA MO
nepuogam n rpynnam;

- YMeTb NJaHMPOBaTb N BbIMOMHATL XMMUYECKNIA 3KCNEPUMEHT
(NpeBpaLleHUss OpraHMYeCKMX BELLECTB MPU  HarpeeBaHUw,
noflyyeHve 3TWNeHa M M3y4YeHWe ero CBOWCTB, KayeCTBEHHble
peakuum Ha anbfernfbl, Kpaxmaa, YKCYCHYK  KUCMOTY;
JeHaTypaums 6enkoB NPV HarpeBaHWMW, LBETHble peakLmm
0enKoB; NPOBOAMTbL peakuuM WOHHOro O0OMeHa, ornpefenaTb
Cpeay BOLHbIX pPacTBOPOB, KaYeCTBEHHble peakuun Ha cynbgar-,
KapboHaT- U X/I0PUA-aHUOHbI, Ha KaTWUOH aMMOHMSA; peluaTtb
dKCnepuMeHTanbHble 3agayM no Temam  "MeTtannbl"  w©
"HemeTansbl") B COOTBETCTBMM C MpaBuUiaMn  TEXHWUKM
6e30MacHOCTM Npu obpalleHnmn C BeLlecTBaMmmn U NabopaToOpPHbIM

obopyaoBaHMeM; MNPeACTaBnsiTb  pe3ynbTaTbl  XMMUYECKOro
aKcnepMmeHTa B (hOpMe 3anmncu ypaBHEHWU COOTBETCTBYHOLLMX
peakunin n ¢GopMynMpoBaTb BbIBOAbI Ha OCHOBE 3TUX



B) paboTa c MHopmaumen:

- BIaleTb HaBbIKaMW NONYYEHUA UH(OPMALUN U3 UCTOYHUKOB
pasHbIX TWMOB, CaMOCTOATE/IbHO OCYLLEeCTBAATbL  MOWUCK,
aHann3, CUCTEMAaTU3aLMi0 M MHTeprpeTauuio UH(opMaLmm
pa3NYHbIX BUAOB U JOPM NpeACTaBeHUS;

- co3faBaTb TeKCTbl B Pas3/MyHbIX (hopmMatax C Y4YeToM
HasHauyeHUs WHgopMauUM N LEeneBon ayauTopuu, Bbloupas
ONTUMasbHYO (hOpMY NPeACTaB/ieHUS U BU3Yyain3auuu;

- OLEHMBaTb [OCTOBEPHOCTb, IETMTUMHOCTb UHOPMaLUn, ee
COOTBETCTBME MPaABOBbIM M MOPa/IbHO-3TUYECKMM HOPMaM;

- 1CMosb30BaTh cpeacTea NHOPMALMOHHBIX "
KOMMYHUKALMOHHBIX TEXHOMOTWIA B PELUEHUN KOTHUTMBHBIX,
KOMMYHWKATUBHbIX WU OpraHu3auMoHHbIX  3aja4y ¢
cobnogeHnem TpeboBaHMiA 3ProHOMUKH, TEXHUKU
6e30MacHOCTW, TUTMEHbI, PecypcocbepeXkeHns, MpaBoBbIX W
3TUYECKMX HOPM, HOPM MH(OPMaLMOHHON 6e30MacHOCTU;

- B/1aleTb HaBbIKaMW pacno3HaBaHUA 1 3alnTbl MH(OpMaL UK,
NH(OPMaLMOHHON 6e30MacHOCTU IMYHOCTMK;

pe3y/bTaTos;

- YyMeTb  aHa/M3MpoBaTb  XUMWYECKYHD  WH(OpMaLmio,
noflyyaeMyto U3 pasHbIX WCTOYHUKOB (CPeLACTB  MacCOBOiA
MH(opmaLmn, cetTb VIHTEpHET 1 gpyrue);

- BNafieTb OCHOBHbIMU MeTOLamMM HayYHOro No3HaHus BELLEeCTB U
XUMUYECKUX SIBNEHWI (HabMogeHne, n3MepeHue, SKCNeprMeHT,
MOJennpoBaHue);

- YMeTb MNPOBOAMTbL pacyeTbl MO XUMWUYECKUM (opMynam u
YPaBHEHUAM  XUMWYECKUX  peakuuid C  UCMONb30BaHMEM
(hM3nMyecKMX  BeNIMUMH,  XapaKTepu3yrwliuMx  BellectBa C
KO/IMYECTBEHHOW CTOPOHbI:  Maccbl, 06bemMa (HOpMasbHble
yCcnoBusl)  rasoB, KONUYeCTBa  BeLLeCTBA;  UCMOMb30BaTb
CUCTEMHbIE XMMMWYECKME 3HAHUS ANA MNPUHATMS pelleHnid B
KOHKPETHbIX YXU3HEHHbIX CUTYaumax, CBA3aHHbIX C BeLlecTBaMu
1 UX NPUMEHEHNEM;

- YMeTb CamOCTOSTeNlbHO  MaHMpoBaTb W NPOBOAUTH
XUMUYECKUA IKCNEPUMEHT (MOoSlyyeHne W U3y4vyeHue CBOWCTB
HEOpraHMYyecKMX W OpraHMYeckMxX BeLLecTB, KauyeCTBEHHbIe
peakLmm yrnesoLopoLoB pas/IMyHbIX Kaccos 7
KUC/IOPOLACOLEPXKALUUX  OPraHUYecKUX  BELLECTB,  peLLeHue
3KCNepUMeHTa/IbHbIX 3aay N0 pacno3HaBaHWUO HeOPraHWYecKnX
1 OpraHNYecKmx BeLlecTB) ¢ cobN0AeHNeM npasua 6e30nacHoOro
obpalleHns ¢ BewecTBaMu M 1labopaTtopHbIM 060pYyA0BaHUEM,
(hopMynmpoBaTb  Lenu  UCCnefoBaHWs, NPeaocTasnAaTb B
pa3NNYHON popme pe3ynbTaTbl IKCMEPUMEHTA, aHaNN3MPOBaThb U
OLEHMBAaTb UX LOCTOBEPHOCTb;

- YMeTb OCYLLECTBNATb Lie/IeHanpaB/eHHbIi MOUCK XUMUYECKO
NH(opMauMM B pasIMYHbIX WUCTOYHMKaX (HayyHas U y4ebHo-
Hay4yHas nuTepaTtypa, CpeAcTBa MaccOBOM MHGopmauun, ceTb



OK 04. 3(hpeKTMBHO
B3aIMOeNCTBOBATL U
paboTtaTtb B
KONNeKTunBe u
KOMaHze

- TOTOBHOCTb K CaMOpasBUTMIO, CAMOCTOSITENIbLHOCTU U
camoonpeeneHunio;
-0B/afieHne HaBbIKaMm y4e6HO-MCCe0BaTeNbCKOM,

MPOEKTHON M COLMaNbHON AeATeNbHOCTH;

OBnafeHne  yHuBeEpCa/lbHbIMA  KOMMYHUKATUBHbLIMMN
LeNCTBUAMMU:

6) coBMeCTHasA LesATe/IbHOCTb:

- NOHMMaTb W WUCMOMb30BaTb MpPeMMYyLLecTBa KOMaHAHON ©
WHANBUAYaIbHOW paboThl;

- NpUHMMATL  Lem COBMECTHOW  [AeATeNbHOCTH,
OpraHv3oBbIBaTb M  KOOPAWHMPOBATb [eicTBMA MO  ee
JOCTMDKEHWIO: COCTaBNATb MAaH [AeicTBUiA, pacnpepensTb

PONN C YY4eTOM MHEHWI YYaCTHWKOB 00CYXXAaTb pe3ynbTaTbl
COBMECTHOW paboTbl;

- KOOpPAMHMPOBaTb W BbINOMHATL PaboTy B  YCNOBUAX
peasibHOro, BUPTYaNnbHOrO 7 KOMOWHMPOBAHHOI O
B3aMMOAENCTBMS;

- OCYLLEeCTBMSATb NO3WTMBHOE CTpaTermyeckoe MOBefeHNE B
pasIMyHbIX  CUTyauusx,  MNposBNSTb  TBOPYECTBO WU
BOOGpaXeHUe, ObITb MHULMATUBHbIM

VIHTepHeT 1 gpyrue), KPUTUYECKN aHANU3UPOBATb XMMUYECKYHO
WH(opMauuio, nepepabatbiBaTb €€ M UCNOMb30BaTb B
COOTBETCTBUW C NOCTAaB/IEHHON YyUYe6HOMN 3afayeil;

- BnafeTb CUCTEMOW 3HAHUIN O MeToax Hay4yHOro no3HaHus
SBMEHWUIA NPUPOAbI, MCMNONb3YEMbIX B €CTECTBEHHbIX HayKax W
YMEHUAMW MNPUMEHATL 3TWU 3HAHUA MPU IKCNEPUMEHTANIbHOM
NCCNefoBaHUN  BELECTB U A1  OOBACHEHUS XMMUYECKUX
SBMEHUI,  MMeKLWMX MecTo B MpUpoae  NpakTUYecKow
[eATeNIbHOCTM YeNOBEKa U B NMOBCEAHEBHOM XMN3HW;

- YMeTb NJaHUPOBaTb U BbIMOHATL XMMUYECKNIA 3KCNEPUMEHT
(NpeBpaLleHUss OpraHMYeCKMX BELLEeCTB MPU  HarpeeBaHUw,
noflyyeHne 3TWNEHa W U3YYeHMEe ero CBOWCTB, KayeCTBEHHble
peakuMn Ha anbferuipl, Kpaxmasa, YKCYCHYH  KUCNOTY;
JeHaTypauus 6efikoB NPV HarpeBaHWW, LBETHble peakLmm
6enKoB; NPOBOAMTbL peakuuM WOHHOro 0OMeHa, onpefenaTb
cpesy BOLHbIX pacTBOPOB, KaYeCTBEHHbIe peakLUuu Ha cynbgat-,
KapboHaT- U X/I0PUA-aHWUOHbI, HAa KAaTWMOH aMMOHMS; peluaTtb
KCrnepuMeHTasbHble  33gaymM no Temam  "Metannbl"  w©
"HemeTansbl") B COOTBETCTBMM C MNpaBUIaMU  TEXHUKK
6e3onacHOCTM Npu obpalleHnn ¢ BellecTBaMu U NabopaTopHbIM
obopyaoBaHMeM;  MNPeACcTaBNATb  pe3ynbTarbl  XMMUYECKOro
JKCNepuMeHTa B (POpPMe 3anucu ypaBHEHWI COOTBETCTBYHOLLMX

peakunin ©n  ¢GopMynMpoBaTb  BbIBOAbI Ha OCHOBE 3TUX
pe3y/ibTaTos;
-yMeTb ~ CaMOCTOATEe/IbHO  MjaHuMpoBaTb M NPOBOAUTH

XUMUWYECKNIA IKCMepUMeHT (MOMydYeHne W W3yyeHne CBOIACTB
HEOPraHMYeCKMX W OpraHUYeCcKUX BeLLECTB, KauyeCTBEHHbIe
peakuum yrneBofopo0B PasINYHBIX KNaccoB "
KNCNOPOACOAEPXKALLMX — OPraHWYeCKMX  BELLECTB,  peLleHue
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OK 07.
CogeiicTBoBaTh
COXPaHEeHNo
OKpY>KatoLLen cpefpbl,
pecypcocbepexxeHunto,
NPUMEHATb 3HaHWA 06
M3MEHEHWUW KNnMaTa,
NPUHL MBI
6epexxnmeoro
NMPOU3BOACTBA,
3((PeKTUBHO
[leicTBOBaTH B
ypesBblYaliHbIX
cUTyaLmsax

OBnageHwue
AeNCTBUAMMN:
) NpUHATKE cebsa 1 LpYyrnX NIOLeN:

- MpUHMMaTb MOTUBbLI W aprymeHTbl ApYrux nwoAer npu
aHanu3e pesynbTaToB LeATeIbHOCTH;

- NpM3HaBaTb CBOE MPaBO M NPaBo APYrnX N0Lein Ha OLNOKK;
- pa3BuBaThb CNOCOBHOCTb MOHUMATL MUP C MO3ULMK APYroro
Ye/I0BEKa;

B 061acTn 3K0/10rMyeckoro BoCNUTaHuUS:

- C(hOPMUPOBAHHOCTb 3KONOrMYECKOW KY/bTYypbl, MOHMMaHVe
BAMSHNA  COLMaNbHO-3KOHOMMYECKMX  MPOLECCOB  Ha
COCTOSIHME NPUPOAHON U COLManbHONM Ccpefbl, OCO3HaHWe
rno6anbHOro xapakrepa sKo/0rnyecknx npobnem;

- NNaHMPOBaHWNE M OCYLLECTBNEHNE LENCTBUI B OKPY>KAKOLLEN
cpefje Ha OCHOBe 3HaHMS Lefell YCTOWYMBOrO pasBUTUSA
4e/I0BEYeCTBa;
aKTUBHOE  HenpusATue
OKpY>KatoLLen cpege;

- YMeHVe NPOrHo3npoBaTh He61aronpUsATHbIE 3KOMOTMYeCcKme
nocneacTBua npeanpvHMMaeMbiX AENCTBUIA, NpeaoTBpaLaTh
ux;

- pacluvpeHune
Hanpas/IeHHOCTY;
- OB/afieHNe HaBblKamy y4e6HO-MCCe0BaTe/IbCKON, NMPOEKTHOMN 1
COLManbHOMN AeATeNbHOCTU;

YHUBepCaNbHbIMU PErynsiTUBHbIMM

[encTBUNA,  NPUHOCAWMX  Bpeq

onbiTa AEATENIbHOCTU 3KONOrMYecKom

3KCMEepPUMEHTaNIbHbIX 334a4 M0 Pacno3HaBaHUIO HEOPraHUYeCKMX
N OpraHNYecKnx BeLlecTB) ¢ COBN0AeHNeM npasua 6e30nacHoOro
obpalleHns ¢ BellecTBaMM WM nabopaTopHbIM 060pYyLOBaHMEM,
(hopmynmpoBaTb  LenM  UCCNefoBaHWs, NpPeaocTaBnsTb B
pasnMYHOl hopme pesy/bTaTbl IKCNEPUMEHTA, aHaIN3UPOBaTb U
OLeHMBATb X JOCTOBEPHOCT;

- chopMMpoBaThb NPeACcTaBNeHNs: 0 XUMUYECKON COCTaBNAIOLLEN
eCTECTBEHHOHAYYHON KapTWHbI MUpa, POaAN XMMUK B MO3HAHWM
SBMEHWI MPUPOAbI, B (HOPMUPOBAHUM MbILLJIEHUS U KYNbTypbl
NMYHOCTK, ee (DYHKUMOHaNbHON rpaMOTHOCTU, HEo6X04UMOi
ANA pelleHns  MpaKTUYecKMX 3afjad U 3KOMOTMYECKM
060CHOBAHHOI0 OTHOLUEHMSI K CBOEMY 3[0pPOBbI0 U MPUPOLHON
cpege;

- YMeTb co6t0faTh NpaBuia 3KOMOrMYecKn LenecoobpasHoro
nosegeHns B ObITy W TPYAOBOWA [AeATENbHOCTM B Lensx
COXpaHeHUsi CBOero 3[0pOBbA U OKpyXalolled MpupoLHOWA
cpefbl; Yy4YMTblBaTb OMNACHOCTb BO3AEWCTBUS Ha  XKMBble
OpraHvM3mbl  OMPeAeNeHHbIX  BeLecTB, MOHUMas  CMbICH
nokasatens npegenbHoN JONYCTUMOM KOHLEHTpaLmm;

- YMeTb MpPOrHoO3MpoBaTb, aHaAM3MpoBaTb W OLEHUBATb C
No3nLMIA 3KONMOrMYecKorM 6e30nacHOCTN NOCNeLCTBUS ObITOBOM
W MNPOM3BOACTBEHHON [AEATENIbHOCTM YeN0BEKa, CBSI3aHHON C
nepepaboTKOM BELECTB; MCMNO/b30BaTb MOMYyYEHHbIE 3HAHUS 415
MNPUHATUA  TPaMOTHbIX PEeWeHniA npobnem B CUTyauusx,
CBSA3aHHbIX C XUMUEN;

- YMeTb 0CO3HaBaTb OMAacHOCTb BO3AENCTBMS HA >KMBbIE
OpraHuM3mbl  OMPEeAeNeHHbIX  BeLeCTB, MOHUMas  CMbICH
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MOKa3aTesid MNpeAebHON  JOMyCTUMOM  KOHLEHTpaUuW, |
MOSICHSITH ~ HAa  TNpPUMepax  CIOCOOBI  YMEHBIIEHUS U
MPENOTBPALEHUs] WX BPEAHOrO BO3JACHUCTBUA HA OPraHU3M
YEJIOBEKa.

IIK 3.1

B uacTtu Tpy10BOro BOCIIUTAHUS:

-TOTOBHOCTb K aKTUBHOM J€STENbHOCTH TEXHOJIOTHUECKON 1
COLIMAJIbHON HANpPaBJIEHHOCTH, CIOCOOHOCTh MHULIMHPOBATS ,
IJIAHUPOBATh U CAMOCTOSITENIHO BBIMOJIHATD TaKylO
NEeSITeNIbHOCTD;

-MHTEPEC K pa3InyHbIM cepam npodhecCHOHANTbHON
NesTeIbHOCTH, OBJIA/ICHUE YHUBEPCATbHBIMU YI€OHBIMU
MO3HAaBaTeNbHBIMU IEHCTBUSAMU: BHOCUTh KOPPEKTHUBbI B
NeSITeNIbHOCTb, OLIEHUBAThb PUCKHU TOCJEICTBUN A€ATEIbHOCTH,

-moAroTaBINBaTh padodee MecTo, OOOpPyIOBaHUE, ChIPbE,
HUCXOAHBIC MaTc€puajibl B COOTBCTCTBUU C HHCTPYKUUAMHU U
perjiaMeHTaMu.

IIK 4.1

B wactu Tpy0BOro BOCIIUTAHHUS:

-T'OTOBHOCTH K aKTHBHOﬁ ACATCIIBHOCTHU TGXHOHOFHHGCKOﬁ u
COLIMAJIbHON HATPABJIEHHOCTH, CIOCOOHOCTh HHULIMUPOBATH ,
l'IJ'IaHI/IpOBaTb U CaAMOCTOSATCIIBHO BBIIIOJHATH TaKYIO
JIesITeJIbHOCTB;

-MHTEPEC K Pa3IUYHBIM cepam mpodeCcCHOHATBHOM
NesTeIbHOCTH, OBJIA/ICHUE YHUBEPCAIbHBIMU YI€OHBIMU
IIO3HABATCJIIbHBIMHU I[efICTBPIﬂMPII

-CaMOCTOATEIbHO (POPMYJIHPOBATH M AKTYATU3UPOBATH
npobyieMy, pacCMaTpPUBATh € BCECTOPOHHE,

-BHOCUTH KOppeKTI/IBbI B JCATECIbHOCTL, OLICHUBATH
COOTBETCTBUEC pGSYJ'IbTaTOB OeJsiM, OIEHUBATDH pI/ICKI/I
MOCITEICTBHIH.

-moATOTaBINBaTh padodee MecTo, OOOpyIOBaHUE, ChIPbE,
HUCXOAHBIC MaTc€puajibl B COOTBCTCTBUU C HUHCTPYKLUAMHU U
perjiaMeHTaMu.
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2. CTpyKTypa 1 coaepkanue 00meo0pa3oBare/JbHOH TUCHUILIMHBI « X HMUSD)

2.1. O0beM AUCUMIIMHBI U BUAbI Y4e0HOi padoThl

Bupn yueoHoii padoThl Oo0bem B yacax
Oo0bem o0pa3oBaTeIbHOI NPOrpaMMbl AHCHUILIHHBI 144
TeopeTu4eckoe oOydeHue 50
nabopaTopHbIe /MPAKTUIECKUE 3aHSITHS 88
CamocrositesibHast paboTa 4
IIpomexyTouHas aTrecTauus (3K3aMeH) 2
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2.2. TemaTu4yecKuii NJIAH U COAEPKAaHUE TUCHUTIIIHHBI

HaumenoBanme Coaep:kaHue yueOHOro MaTepHuaJa (OCHOBHOE U MPO(PecCHOHAJILHO-OPHEHTHPOBAHHOE), O6bem | Popmupyembie
pa3aeyioB H TeEM JabopaTopHblie U NPAKTHYECKHE 3aHSATHS, IPHKJIATHON MOAYJIb YacoB | KOMIETeHUHH
1 2 3 4
OcHoBHoOe coaepkaHue
Pa3gen 1. OcHOBBI CTpOEHHUSI BelecTBa
Tema 1.1. OcHoBHoOe cogepkaHue OK 01
Crtpoenue TeopeTnueckoe odyuenue
aTOMOB CoBpeMeHHast MOJIeNTb CTPOCHUS aToMa. DJIEKTPOHHAs KOH(purypanus aroma. Kiaccupukanus XAMHIECKIX
XUMHYECKUX 3JIEMEHTOB (s-, p-, d-37eMeHThI). BaneHTHbIe 31eKTPOHBL. BaneHTHOCTD. DNIeKTPpOHHAS IPUPOA X UMHUYECKOH
SJIEMCHTOB U CBSI3U. DJIEKTPOOTPHLATENbHOCTh. KOBaneHTHast CBSA3b, €€ pa3HOBUIHOCTH U MEXaHU3Mbl O0Pa30BaHMUS )
npupona (oOMeHHBIN 1 TOHOPHO-aKLenTOpHbIH). MoHHas cBsi3b. Merammueckas cBsi3b. Bogoponnas cBsi3b.
XUMHYECKOM MexMOIeKyIspHbIE B3aUMOACUCTBUS.
CB:A3H H3oTombl, 0CHOBHOE U BO30OYKIIEHHOE COCTOSIHUE aTOMa, THOPHIU3AIHS AaTOMHBIX OpOUTANIeH.
IpakTnyeckue 3aHaATUSA
Pemenne npakTHUeCKUX 3aJjaHUN Ha COCTABJICHUE 3JIEKTPOHHO-Tpadudeckux Gopmyst anemeHToB 1—4
MEPUOIOB.
Pemenne 3ananuii Ha UCIOJIB30BAHNE XMMUYECKON CUMBOJIMKY U HA3BAHUI COCUHEHUN 110 HOMEHKJIAType 4
MEXXTyHapOIHOTO COI03a TEOPETUYECKON U MPUKIAJHON XUMHUH U TPUBUAJIBHBIX HA3BaHUN AJIs COCTABIEHUS
XUMHYECKHUX (POPMYJT IBYXATOMHBIX COSTUHEHUN (OKCUIOB, CYJIb(pUAOB, THAPUIOB | T.IL.) U APYTUX
HEOPraHUYEeCKUX COEAMHEHUN OTIENbHbIX KJIACCOB.
Tema 1.2. OcHoBHoOe cogepkaHue OK 01
Ilepuonnueckuii | Teopernyeckoe oGyueHnue OK 02
3aKOH M Tabmuua  [[Tepuommdeckas cucTeMa XUMHUYeckux snementos [ 1. Menneneesa. ®usuueckuii cMbich Ileproauaeckoro
JH. Menneneesa [3axona J[. . Menneneesa. 3akOHOMEPHOCTH U3MEHEHHMSI CBOMCTB XUMUYECKUX 3JIEMEHTOB, 06pa3yeMbIX HMH
IIPOCTBIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOXKEHHEM XUMHUUeCKOro aseMeHTa B [lepuonnyeckoit
cucreme. MupoBo33peHyeckoe 1 HayuHoe 3HaueHue [lepunonnueckoro 3akona [[. M. Menneneesa. [Iporuoser 2

JLN. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKHX 3JIEMEHTOB.
Pelenue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a[JaHUI Ha XapaKTepU3aLHI0 XUMUUECKUX
aneMeHToB «MeTtautueckre / HeMeTaIINIeCKIe CBOMCTBA, 3JIEKTPOOTPHLATEIBHOCTD U CPOJICTBO K
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3N1EeKTPOHY XMMUYECKUX 3/1EMEHTOB B COOTBETCTBME C MX 3/IEKTPOHHBLIM CTPOEHNEM U MONOXEHNEM B
MepuoaNYecKoi cncTeme XMMUYECKNX anemeHToB .M. MeHgeneesax.

Pa3gen 2. Xumunyeckue peakunm

Tema 2.1. Tunsl
XUMUNYECKUX
peakuwuii

Tema 2.2.
SNeKTPoIMTHMYeCKa
A Amccouunaumns u
WNOHHbIA 06MeH

OCHOBHOE cofep>kaHune
TeopeTuyeckoe 0byyeHne
Knaccmdmkaumsa v TUnbl XMMUYECKUX pPeakLmii ¢ ydacTUeM HEOPraHNYeCKMX BeLLecTB. KonyecTBeHHbIe

OTHOLLEHUS B XUMUN. OCHOBHbIE KOIMYECTBEHHbIE 3aKOHbI B XUMUN U pacyeTbl NO YpaBHEHNAM XUMNYECKNX

peakunii. Monb Kak eaguHMLLA Konn4yecTBa BellecTBa. MonspHas macca. 3aKOHbl COXpaHeHUs Macchl 1
3Heprun. 3akoH Asoragpo. MonspHbIi 06bem razoB. OTHOCUTENbHAS MIOTHOCTb Fa30B.

Peakuumn KOMMNIeKCoo6pa3oBaHNs € y4acTMeM HeOpraHMYeCcKnX BeLecTs (Ha NpuMepe rMapoKCOKOMMIEKCOB

LUMHKa 1 aIlOMUHKSA).

MNMpaKTnyeckme 3aHATUSA

CocTaBnieHue ypaBHeHUI peakL il coeMHeHNs, Pa3fioXXeHns, 3aMeLLeHns, 0OMeHa. Y paBHEHNS peakLuii
ropeHusi, NOHHOro 06MeHa, OKUC/IEHUA-BOCCTAHOBNEHNS.

PacuyeT KONMYeCcTBeHHbIX XapaKTepUCTUK UCXOLHBIX BELLECTB U NPOAYKTOB peakumu. Pacuet
KO/IMYECTBEHHbIX XapaKTePUCTUK MPOAYKTa peakumnmn cCoeguHeHNs, ecnn 0fHO U3 BeLLECTB JaHO B U30bITKe
n/vnn cogepXXuT npumecun. PacyeT MaccoBol MM 06BEMHON L0NM BbIXOAa NPOAYKTa peakunmn coegnHeHns
OT TEOPeTMYECKM BO3MOXHOr0. PacueT 06beMHbIX OTHOLLEHWIA ra30B. PacyeT macchl (06beM, KONMYeCTBO
BeLLecTBa) NPOAYKTa peakLumn, ecim 04HO M3 BELLECTB JaHO B BUAE pacTBOpa C OnpeaeieHHON MaccoBoit
[0Nei pacTBOPEHHOIO BeLLEeCTBa.

YpaBHEHUs1 OKUCNEHNSA-BOCCTaHOBNEHUSA. CTeneHb OKMCneHns. OKUCANTENb 1 BOCCTAHOBUTENb.
OKuMCNNTENbHO-BOCCTAHOBUTE/IbHbIE pPeaKL MK B NPUPOAe, NPOU3BOACTBEHHbIX MpoLeccax u
XU3HeLesATeNbHOCTN opraHu3MoB. OKUCINTENbHO-BOCCTAaHOBMTENbHbIN NOTeHLman cpedbl. CocTaBneHue v
ypaBHVBaHWEe OKUCNNTE/IbHO-BOCCTAHOBUTE/IbHbLIX peakLMii METOLOM 3/1eKTPOHHOro 6anaHca. TUnuYHble
HeopraHM4yeckne OKUCANTENIN U BOCCTAHOBUTENN. DNEKTPOAN3 PacTBOPOB M pacniaBoB CONEA.

OcHoBHoOe cogepxaHune

TeopeTnyeckoe 06yyeHme

Teopusi aNeKTPONMTUYECKOW Auccoumaummn. Peakuum MOHHOTO obmeHa. CocTaBfeHWe peakUuii MOHHOrO

06MeHa MyTeM COCTaB/IEHMS UX NOJMHbLIX U COKPALLEHHbIX MOHHbIX YPaBHEHWIA.
MAPONN3 coneit. 3HaueHNe rmaponn3a B 6UONOrnYecknx o6MeHHbIX npoteccax. MpuMeHeHne Taponn3a B

OK 01

OK 01
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MPOMBIINIJICHHOCTH.

JlaboparopHbie 3aHATHUS

JlaboparopHast padora «Peakiuu TupoIn3ay.
HccnenoBanue cpeapl paCTBOPOB COJiel, 0Opa30BaHHBIX CHITBHBIMU U CTA0BIMU TIPOTOJIUTAMH, H UX PEaKIUi
C pacTBOpaMHu Liejo4n U kapOonata Hatpusi. CocTaBieHHe peakLuii THAPOIN3a COJCH.

Paszpen 3. CTpoeHue 1 CBOHCTBA HEOPraHUYeCKHX BelleCcTB
Tema 3.1. OcHoBHOe conep:kaHue OK 01
Knaccudpukauus, | Teopermueckoe oGyuenue OK 02
HOMCHKJATypa u  [[Tpegmer HeopraHudeckol XuMuu. B3anMocBs13p Heopranmuecknx BemmecTs. Kiaccupukauus
CTPOCHHE HeopraHnyeckux BemecTs. [IpocTeie u cinokHble BetecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BELIECTB (OKCUTIBI,
HCOPTraHNYECKUX  |ryapOKCUABI, KUCIOTHL, conr). HOMeHKaTypa 1 Ha3BaHNe HEOPraHUYECKHUX BEIECTB UCXOMAS U3 UX
BELIECTB XUMHYECKOH (POPMYIIBI MITH COCTABICHUE XUMUYECKOH (POPMYJIIbI UCXO/IS U3 Ha3BaHMSI BELIECTBA 110

MEXAYHAPOIHON WU TPUBUAIBHON HOMEHKIIATYPE.

MexmonekynsapHble B3aumozeiictsus. Kpucramnoruaparsl. ArperaTHble COCTOSIHUS BEIECTBA.

Kpucramnmgeckne u amop¢Hbie BerecTBa. TUIBI KPUCTAITHYECKUX PELIETOK (ATOMHAs!, MOJIEKYJISIpHAS,

MOHHAsI, MeTaJUTM4YecKast). 3aBUCHMOCTh (PU3MYECKHX CBOWCTB BELIECTBA OT THITA KPHCTALTMUECKOM

pewerkn. [IpuarHBI MHOrOOOpa3us BEIECTB.

CoBpeMeHHBIE TPEACTABICHUS O CTPOCHHUH TBEPABIX, JKUIAKUX M Tra3000pa3HbIX BemecTts. JKuukue

KPUCTAJLIIBL.

IpakTnyeckue 3aHATHSA

Pemenue 3amay Ha pacyer MacCOBOW MONM (MAacChl) XUMHYECKOTO 3JieMeHTa (COCIUHEHUs]) B MOJIEKYJIe

(cmecn).

Pemenne mnpakTHUeckux 3amaHMN MO KJIAcCH(UKALMKM, HOMEHKJIAType U XHMHYECKHM (opMysam

HEOPTraHMYECKNX BEINECTB PAa3JINYHBIX KJIAcCOB (HA3bIBATh U COCTABIAITH (POPMYJIBI XUMUYECKUX BEIIECTB,

OTIPeNeNATh MPUHAIJIEIKHOCTD K KJIACCY).

Uctounnkn xumuueckoi wuHpopmarmu (HaydHas U y4yeOHO-Hay4yHasl JIUTepaTrypa, CPeACTBa MacCOBOM

uHpopmanmu, cerb HWHrepHer u apyrue). Ilomck wuHpOpMaunMu mnoO HA3BaHMUAM, UACHTU(PUKATOPAM,

CTPYKTYPHBIM (pOpMyJIaMm.
Tema 3.2. Pusuko-| OcHoBHOE cogepKaHHe OK 01
XUMUYECKHe Teoperuueckoe 06yuenune OK 02
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CBOIICTBa Mertamnbl. O0mue ¢usnueckne W XUMHUYECKHE CBOHCTBA MeTauioB. CrocoObl monmyueHusl. 3HaueHHue
HEOpPraHMYEeCKUX |METaJUIOB U HEMETAJIOB B NMPUPOAE U >KU3HENeATEIbHOCTH 4esloBeKa U opraHu3MoB. Kopposus MeTannos:
BELIECTB BU/IbI KOPPO3HUH, CIIOCOOBI 3AIUTHI METAJUIOB OT KOPPO3HH.
Hewmeranner. O0mne ¢pusnueckne u XUMUYECKHE CBOMCTBA HEMETAJUIOB. TUMMUYHBIE CBOHCTBA MeTaioB [Y—
YII rpynn. Knaccudpukanmss u HOMEHKJATypa COEIUHEHMH HeMeTayuioB. KpyroBopoTsl OHOreHHBIX
3JIEMEHTOB B IPUPOJIE.
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB (OKCHIOB, THAPOKCHIOB, KUCIIOT,
coJieii u 1p.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIECTB, BOIOPOIHBIX COSIUHEHHH,
BBICIIMX OKCHUOB U FMJIPOKCHJIOB.
IpakTnyeckue 3aHsaTUSA
CocraBieHne ypaBHEHUH XUMUYECKHUX PEAKLUN C yHaCTHEM MPOCTBIX U CIOXKHBIX HEOPraHUYECKUX BELIECTB:
OKCHJIOB METAJJIOB, HEMETAJUIOB W aM(pOTEPHBIX 3JEMEHTOB, HEOPTraHMYECKHX KHCIOT, OCHOBAHHUH U
aM(OTEPHBIX TUAPOKCHIOB, HEOPTAaHMYECKUX COJIeH, XapaKTePH3YIOLINX UX CBOWCTBA.
Pelenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha CBOMCTBA U MOJy4YeHHE HEOPraHUYECKUX
BELIECTB.
JlaboparopHbie 3aHATHUS
JlaboparopHast pabota «CBOHCTBA METAJIIIOB U HEMETAJLIOBY.
UccnenoBanne  (QU3HYECKMX H  XHUMHUYECKHMX  CBOHCTB ~ METAJUIOB M HEMeTauioB.  Pernenue
SKCIEePUMEHTANBHBIX 3a/ad [0 CBOMCTBAM XMMHUYECKHM CBONCTBAM META/NIOB W HEMETaJUIOB, 10
PacIO3HABaHUIO U MOJYUYEHHUIO COEIMHEHUI METAJUIOB U HEMETAJIOB.
Tema 3.3. OcHoBHOe conep:kaHue OK 01
ITpoussozncTeo Teoperuueckoe oGyuenue OK 02
HCOpraHU4eCKuX  (OQOmme mpencTaBieHuss O MPOMBIIUICHHBIX CIOCO0aX IMOJNyUYeHUs] XUMHYECKHX BEINEeCTB (Ha mpuMepe
BELIECTB. NPOM3BOJCTBA AMMHAKA, CEPHON KHCIIOTBI).

3HaueHue u
NPUMEHEHHE B
OBITY 1 Ha
NIPOM3BOJICTBE

UYepunas u nserHas meramutyprus. lIpakThueckoe NMpUMEHEHHUE BJIEKTPOJN3a [JI MOJYYEHHMs ILEJIOYHBIX,
LI€JIOYHO3EMENbHBIX METAJNIOB U aTFoMUHUA. CTEKJIO U CUJIMKATHAS TPOMBILITIEHHOCTb.
[IpoGnema 0TX010B ¥ TOOOYHBIX MPOAYKTOB.

IpakTnyeckue 3aHATHSA

Pemenne MPAKTUKO-OPHUECHTUPOBAHHBIX SaI[aHI/Iﬁ O poJin HeOpFaHH‘{eCKOfI XUMHUH B pPa3BUTHU MCOUIWHBI,
CO3JaHUN HOBBIX MaTCpUaJiOB (B CTPOUTECIIBLCTBE U AP. OTPACIIAX HpOMbILH.]'IeHHOCTI/I), HOBBIX HCTOYHUKOB
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Pasgen 4.

Tema 4.1.
Knaccugukauus,
CTPOEHME U
HOMeHKnaTypa
OpraHnyeckmnx
BELLEeCTB

Tema 4.2.
CsolicTBa
OpraHnyecKnx
COeANHEHNI

3Heprun (anbTepHaTUBHbIE UCTOYHUKU 3HEPTUKN) B PELUEHUM NPO6/EM 3KOMOrMYECKON, 3HEPreTUUYecKom u
nuLeBoi 6e30MacHOCTH.

CTpoeHMe 1 CBONCTBA OPraHNYeCcKnNX BeLLECTB

OCHOBHOe cofep>kaHune

TeopeTuyeckoe 0byyeHne

MpeLMeT opraHNYecKon Xummumn. B3anmMocBs3b HEOPraHNYecKUX U OpraHNYecknx BeLecTs.

XUMUYECKOe CTPOEHMe KaK MopsfoK COeMHEHUS aTOMOB B MOJIEKY/Ie COMIaCHO UX BaeHTHOCTU. OCHOBHbIE
NOMOXEHNA TEOPUM XMMUYECKOr0 CTPOEHWUS OpraHuMYeckmx coefuHeHuin A.M. ByTnepoBa. YrnepofHbili
CKefeT OpraHu4eckom Mmonekynbl. MonekynsipHole U CTPYKTYpHble (pa3BepHyTble, COKpALLEHHbIE)
XUMUYecKme opmysbl. 3aBUCUMOCTb CBOMCTB BELLECTB OT XMMMWUYECKOro CTPOEeHWUs MOonekyn. 3omepus u
n3omMepbl (CTPYKTYpHas, reometpuyeckas (LMc-TpaHc-n3omepus). KpaTHOCTb XMMUYECKOW CBA3N.

MoHATME 0 (YHKUMOHanNbHOM rpynne. TpMHUUNALI  KNacCUPUKALMM  OPraHUYeCKUX  COeAUHEHWA.
MexayHapoaHas HOMeHKNaTypa 1 NPUHLMMNbI HOMEHKIATYPbl OPraHNYeCKUX COeaUHEHNI

MpaKTnyeckme 3aHATUSA

HomeHknaTypa OpraHuM4yeCcKMX COefMHEHWA OTAeNbHbIX KNacCoB (HACbIWEeHHble, HEeHaCblLLeHHble |
apomartuyeckue YrneBofopoAabl, CNUPTbl, (EeHOsbl, anbAernibl, KeTOHbl, KapbOHOBble KUCMOTbl U Ap.)
CocTtaBneHue MosHbIX U COKPALLEeHHbIX CTPYKTYPHbIX (hOPMY/N OpraHMyeckuX BeLlecTB OTAeNbHbIX K/1accos,
MCNONb3yA WX HasBaHWA MO CUCTEMATUYECKOW HOMeHKnatype. PacyeTbl MNpoCTeiein ¢opmysbl
OpraHn4yecKoi MONeKy/bl, UCXOAA U3 3/IEMEHTHOrO cocTasa (B %).

OcHOoBHoOe cogepxaHue

TeopeTnyeckoe 0byyeHne

®PU3NKO-XMMUYECKNe  CBONCTBA  OPraHUYecKUX COeAMHEeHW  OTAe/bHbIX  KnaccoB  (0CO6eHHOCT
Knaccugmkaumm M HOMEHKNATypbl BHYTPW Knacca, FOMOJIOrMYecKUin psag v obwas dopmyna; nomepus;
(hM3nMYeCcKmne CBONCTBA; XMMUYECKME CBOWCTBA; CMOCO6LI MOMYYeHNs):

- MpefenbHble yrnesofopofbl. [OpeHMe wMmeTaHa Kak OAWH W3 OCHOBHbIX WCTOYHWKOB Tenja B
MPOMbILLEHHOCTU U 6bITY. CBOWCTBA NPUPOAHLIX YINEBOAOPOAOB, HAX0XAEHNe B NPMpPOAe U NpUMeHeHue
aJIKaHoB;

- HenpegenbHble Y apomaTuyeckue yrnesofopofpl. MonvMepusanms aTuneHa Kak OCHOBHOE Harpas/ieHue
ero Mcnosnb3oBaHus. opeHWe aueTuieHa Kak MCTOYHMK BbICOKOTEMMEPATYPHOro naameHu 1S CBapKU U
pe3Kn MeTannos

OK 01

OK 01
OK 02
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Tema 4.3.
OpraHuyeckue
BelllecTBa B
XWN3HeLeATeIbHOCT
N YesioBeka.
Mpon3BoACTBO U
nprvMeHeHwue
OpraHn4eckKmnx
BELLEeCTB B
NPOMbILLNEHHOCTHU

- KucnopoAcogepxaline coegmHeHns (CNUPTbl U NPOCTble 3¢mpbl, (eHoNbl, anbAernabl W KeTOHbI,
KapboHOBbIE KWUCNOTbl M WX MNPOU3BOAHbLIE). [MpaKkTMUeCcKOe MNPUMEHEHWE ISTUNEHTNIMKONSA, [NIULEPUHa,
(peHona. lMpumeHeHWe Qopmanbpernga, aueTanbaernga, YKCYCHOW KUCNOTbl. Mblna Kak COMM BbICLUUX
Kap6OHOBbLIX KMC/IOT. MOOLLMe CBOWCTBA MbINa;

- asoTcofepxkallue coefuHeHNs (AaMUHbI U aMUHOKUCIOTbI, Beniku).

Knaccuukaums ©n  0COGEHHOCTM  OpraHMYeCKUX  peakuuid.  PeakUWOHHble  LeHTpbl.  PaguKkaibl.
MepBOHaYa/bHble MOHATMS O TUMAX U MeXaHU3Max OpraHM4ecKnx peakuuii.

MpaKTnyeckme 3aHATUSA

PelleHve LenoyeK npeBpaLLeHNin Ha FTeHETUYECKYHO CBA3b MEXAY K/laccaMn OpraHu4ecKmx CoefMHeHUN ¢
COCTaB/IEHVEM Ha3BaHWU OPraHNUYeCKMUX COeLUHEHWU MO TPUBUASIBHON MM MEXAYHapPOLHOW
CUCTEMATUYECKON HOMeHKNaType. PelleHne pacyeTHbIX 3afa4 No ypaBHEHUAM peakLmii ¢ y4acTuem
OpraHnyecKmnx BeLLEeCTB.

JlabopaTopHble 3aHATUSA

NabopatopHas paboTa «[onyyeHne aTuaeHa 1 N3yYeHNe ero CBOMCTB».

MonyyeHve aTUNEHa U3 3TaHO/a B 1a6OPaTOPUN U U3yUeHre ero PU3NYecKUX n XMMUYeCcKnx CBOMCTB.
CocTtaBneHue peakumin NPUCOeNHEHNS U OKUC/IEHUS HA NPUMeEpE 3TWUeHa. PelleHne pacyeTHbIX 3afad C
MCMosib30BaHMEM NIOTHOCTU ra3oB Mo BOLOPOLY U BO3LYXY.

OCHOBHOe cofepxaHue

TeopeTuyeckoe 0byyeHne

BnoopraHnyeckue coefimHeHus. NpumMeHeHne 1 6ronornyeckas ponb yrnesofos. OKUCNeHWE YTIIEBOLOB -
NCTOYHMK 3HEPTMM XUBbIX OpraHn3MoB. O61acTn NPUMeHeHUs aMUHOKUCNOT. MNpeBpalLeHns 6enKos num
B opraHusme. bBuonorunueckve QyHKUMM 6efikoB. Buonornyeckme QyHKUUM XUPOB. PONb OpraHNM4YecKom
XUMWUW B peLLeHnmn npobsieM nuiLeBoin 6e30MacHOCTU.

HyknenmHoBble KUCMOTbI: COCTaB U CTpoeHue. CTpoeHne HykneoTnaoB. CocTaB HYK/eMHoBbIX kucnot (OHK,
PHK). Ponb HYKNEMHOBbLIX KUCMOT B XXN3HEAEATENbHOCTN OpraHn3moB.

Mpon3BOACTBO OpPraHUYeCKUX BELLECTB: MPOWM3BOLCTBO MeTaHo/a, nepepaboTka HeTu. TMONMITUNEH Kak
KPYMHOTOHHAXKHbIA NPOAYKT XMMMWUYECKOro nmnpoussoactsa. [lpumeHeHue aTuneHa. [Mpou3BOACTBO W
NMPUMEHeHWe KaydyKa 1 pe3vHbl.

CUHTETUYECKME W WCKYCCTBEHHbIe BOJIOKHA, WX CTPOEHWe, CBONCTBa. [paKTM4yeckoe WCMO/b30BaHNe
BOMIOKOH. CMHTETUYECKME MNEHKW: U30NAUMSA ANA NPOBOAOB, MeMOpaHbl AN ONPECHEHUA BOfAbl, 3alUTHbIE

OK 01
OK 02
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IUICHKH JUUIsI aBTOMOOWIIEH, IUIACTBIPH, XUPYpPrudeckue MoBsi3kH. HOBBIE TEXHONOTMH [ajibHEHIero
COBEPILIECHCTBOBAHUS MOJIUMEPHBIX MaT€PHUAJIOB.

Ponb opranndeckoii XUMHH B PELICHUH MPOOJIeM SHEPTeTHUECKOH O€30MacHOCTH, B PA3BUTHU MEIULIMHBI,
CO3JTaHMH HOBBIX MaTE€PHAJIOB, HOBBIX HCTOYHHUKOB SHEPTUH (AIbTEPHATUBHBIE HCTOUHUKH YHEPTHH).

pakTuyeckue 3aHaTHSA

Pemenre npakTHKO-OPUEHTUPOBAHHBIX 33JaHUN IO COCTABJIICHUIO XUMUYECKUX PEAKLUMN, OTPAKAKOLINX
XUMHYECKYIO aKTUBHOCTh OPTaHHYECKUX COSAMHEHUH B PA3IMYHBIX Cpeaax (MIPUPOAHBIX, OMOIOTHIECKHUX,

TEXHOTCHHBIX).
Paspean S. Kunernyeckue u TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XHMHYECKHX peakuui
Tema S.1. OcHoBHOe coaep:kaHue OK 01
Kunernyeckue Teoperuueckoe oGyuenue OK 02
3aKOHOMEPHOCTH | Xuymuueckue peakund. Kiaccupukanms XUMHYECKHX peaknuii: 1mo (a3oBOMYy COCTaBy (FOMOTEHHBIE H
NPOTEKaHNA reTEePOreHHbIE), TIO UCTIONB30BAHUIO KaTATN3aTOpPa (KaTaJUTUIECKIE U HEKATATUTHIECKHE).
XHMUIECKUX CkopocTb peakuuy, €€ 3aBHCUMOCTb OT pas3lUYHbIX (DAKTOPOB: MNPHPOABI PEArHPYIOIIHUX BEIIECTB,
peaxunii KOHIIEHTPAI[UN Pearupyrolux BemecTB, Temrepatypsl (mpaBwio Banrt-I'odda), mmomanu peaklMoOHHON
MOBEPXHOCTH, HAIMYUsA KaTajnu3aTopa. Poib kaTanu3aTopos B IPUPOAE U NPOMBILIIEHHOM NPOU3BOICTBE.
OHeprusi akTHBalMM. AKTHBUpPOBaHHBIN KoMmiulekc. Karanmsatopel M katanu3. Ponb KaTanu3aTopoB B
MPUPOJIE U MPOMBILILIEHHOM ITPOU3BOJICTBE.
JlaboparopHbie 3aHATHUS
H3yyeHne 3aBUCUMOCTH CKOPOCTH XHMHYECKOW peakIMM OT KOHLEHTpALUU pearupyroluxX BeLIeCTB U
TEeMIIEpaTyphl.
JlaboparopHas paboTa Ha BEIOOD:
1. JIabopartopHas pabora «OnpeneneHne 3aBUCHMOCTH CKOPOCTH PEAKLHUH OT KOHLEHTPALMH PEarHpyOLINX
BellecTB». MccienoBaHne 3aBUCHUMOCTH CKOPOCTH peakLuu OT KOHUeHTpauuu. OnpeneneHue KOHCTaHTbI
CKOPOCTH PEaKLUH rpauaeCKUM METOIOM.
2. Jlaboparopnas pabota «OmnpeneneHue 3aBUCHIMOCTH CKOPOCTH PEaKLIUU OT TeMIepaTypsl». MccnenoBanue
3aBUCUMOCTHU CKOPOCTH peaKkLiy OT TeMIrepaTyphl. PacueT sHepruu akTUBaLMu peakLnu.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33JaHUIA HA aHANIU3 (PAKTOPOB, BIUSIOIINX HA MU3MEHEHHE CKOPOCTH
XUMHUYECKON PEaKLUU.
Tema S.2. OcHoBHOe conep:kaHue
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Tepmonunamuueck | TeopeTuueckoe odyuenue OK 01
ue OK 02
3aKOHOMEPHOCTH  |Knaccuukanms XUMHUYECKUX peakUui: 1Mo TeroBoMy 3h(exTy (3K30TepMUUECcKUe, SHIOTEPMHUYECKHE), 10
MPOTEKAHMUSI obparumoctu (obpatumblie u HeoOpaTumble). Ternosele 3QPeKTh XUMUIECKHX peakuuil. TepMoxuMuieckne
XUMUYECKUX ypaBHeHHs1. OOpaTUMOCTh peakiuil. XMMUYeCKOe PaBHOBECHE U €r0 CMEIEHUE MOJ NeHCTBHEM pa3IMYHBIX
peaxkuuii. (bakTOpoB (KOHLIEHTpALWsI PEareHTOB MJIM NMPOAYKTOB PEaKLUH, IaBIEHHE, TeMIepaTrypa) I CO3MaHUus
PaBHOBecue ONTHUMAJIbHBIX YCJIOBUH MPOTEKAHUS XUMUYECKUX MPOLIECCOB.
XHUMHUYECKUX [onsitne 06 >HTaNBNUU U SHTponHH. DHeprusa [ uboca. 3akoH I'ecca u cnencTBus U3 Hero. Ponb cmemeHust
peakuuii paBHOBECHs B TEXHOJOTHUECKHX MTPOLIECCaX.
Paspean 6. JucnepcHbie CHCTEMBI
Tema 6.1. OcHoBHOe coaep:kaHue OK 01
JlucnepcHbIe Teoperuueckoe oGyuenue OK 02
CHCTEMBI 1 Hucnepcuele cucteMsl. Komnonaneie cucreMsl. ICTUHHBIE paCcTBOPEL OK 07
thakTopbl HX PactBoperne kak Qusuko-xuMmmuueckuii mporecc. PactBopel. CrmocoObl NPUTOTOBJIEHUS PaCTBOPOB.
YCTOHYHMBOCTH PactBOopuMocTb. MaccoBasi A0Sl pacTBOPEHHOrO BewecTsa. IIpenenbHO JONMyCTUMBbIE KOHLICHTPALMU U UX

UCTIOJIb30BAHHUE B OLIEHKE 3KOJIOTHUECKON O€30MacHOCTH.

Knaccupukaums pucrepcHeIx cucteM mo cocraBy. CtpoeHune U (pakTopbl yCTOHYMBOCTU AHUCHEPCHBIX

cucreM. Pacro3HaBaHME HCTHHHBIX pPacTBOPOB, KOJUIOMAHBIX PAaCTBOPOB M TIPyOOJUCIIEPCHBIX CHUCTEM.

Crtpoenue wMuuemibl. PacceuBaHue cBeTa MpU MPOXOXKIEHUU CBETOBOINO ITydyka Yepe3 ONTHYECKU

HEOTHOPONHYIO cpeny (3¢ dexra Tunnams).

IpakTuyeckue 3aHaTHSA

Pelenue 3anay Ha NPUTOTOBIIEHHE PACTBOPOB.

Pemenne npakTUKO-OPUEHTHUPOBAHHBIX PAacUETHBIX 3aJaHUM Ha JMCIEPCHBbIE CUCTEMBI, HCIOJb3yeMbIE B

OBITOBOM W TPOW3BOACTBEHHOW [ESTENPHOCTH YEJOBEKA, C TMO3WIMHA 3KOJOrmyYecKol 0Oe30macHOCTH

MOCJICICTBHI U TPAMOTHBIX peleHui mpobiieM, CBsI3aHHBIX C XUMHUEH.
Tema 6.2. OcHoBHoOe coagepxaHue OK 01
Hccnenosanue Jladoparopnas pabora «MccnenoBanue JUCTIEPCHBIX CUCTEMY. OK 02
CBOWCTB IIpuroroBnenue ¥ H3y4YeHHE CBOICTB JUCIEPCHBIX CHUCTEM pa3HBIX BHJOB. CYCHEH3UH, OMYJbCUH,
AUCTICPCHBIX KOJUIOUIHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTHHHBIX U KOJUJIOMIHBIX PAaCTBOPOB, BBIABJICHHE OCHOBHBIX
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CHUCTEM IJIA UX

pa3sIu4Iui MEXNYy HUMU.

uAeHTH(UKAITUH
Paszpen 7. KadecTBeHHBIe peakiuu 00HAPYKEeHHsI HEOPraHUYeCKUX H OPraHHYeCKHX BellecTB
Tema 7.1. OcHoBHOe coaep:RaHue OK 01
OOGnapyskeHue IpakTHyecKue 3aHATHS OK 02
HCOpraHN4eCKuX  [KayecTBEHHBIE XUMHUECKUE PEAKIIIH, XapaKTePHbIE JIsi OOHAPYKEHUS] HEOPTrAaHUYECKHUX BEIIECTB (KATHOHOB
KaTUOHOB 1 u annoHoB). CocraBieHne ypaBHEHUH peakiuii oOHapyskeHus1 KaTnoHOB [-VI rpynm v aHMOHOB, B T.4. B
4HUOHOB MOJIEKYJISIPHOH U HOHHOH popmax.
Peakunun oOHapyKEHNST HEOPraHMYECKUX BEIIECTB B PEAbHBIX 00BEKTaxX OKPYIKarOIIeH cperbl.
JlaboparopHbie 3aHATHS
OOHapy>keHHe HEOPraHUIEeCKUX BelecTB (KaTHoHOB |-V rpynn uin aHMOHOB) C HCITOJIB30BAHHEM
Ka4eCTBEHHbIX aHAJTUTHUUECKUX peaKLnii.
JlaboparopHas paboTa Ha BBIOOD:
1. JlaGoparopHas paboTa « AHAIUTUYECKUE PeaKuu KaTHOHOB [-VI rpymm.
IIpoBeneHne KaueCTBEHHBIX PEAKLNH, HCIIOIB3YEMBbIX JJIs1 OOHAPY KEHUS] KATHOHOB | rpymibl (kanws,
HaTpust, Marausi, aMmmonus), Il rpynmer Ha npumepe Oapus, 11 rpynmsl — cBuHIA, [V rpymnme — aqroMUHMSA,
V rpynmst — xene3a (11 u III), VI rpynme! — Hukemst. Onucanue HaOI0JaeMbIX SIBJICHUH M COCTABJICHUE
XUMHYECKUX PEAKLU.
2. JlaboparopHast paboTa « AHAIUTUYECKHE PEAKIINH AHHOHOBY.
[IpoBeneHne Ka4eCTBEHHBIX PEAKLIN, UCIIONB3YEeMbIX IJ1si OOHAPY KEHUs] aHUOHOB: kKapOoHarta, ¢ocdara,
cynbara, cynbdpuna, HUTpara, xjaopuaa u ap. Onucanne HaOIIOAAEMBIX SIBJICHUIH W COCTaBJICHUE
XUMHYECKUX PEAKLU.
Tema 7.2. OcHoBHOe cogep:kaHue OK 01
OOGHapyxeHue IpakTHYeCKHe 3aHATHS OK 02
OpraHUYeCKUX KauecTBeHHBIE XMMUYECKHE PEAKLINH, XapaKTEPHBIC JIs1 OOHAPYKEHHSI OTJENbHBIX KJIACCOB OPraHUYECKHX
BCILECTB coeuHeHUH: (PeHOJIOB, aIbIeTHIOB, KpaxMaJja, YKCYCHON KUCIOThI, aMUHOKHCIIOT U Ap.
OTHACJIbHBIX Jenatypauust O€IKOB MPH HArPEBAHHH, [IBETHBIE PEAKLIUN OEJIKOB.
KJIacCoOB C CocraBneHne KaueCTBEHHBIX PeaKLUi OOHAPYKEHUsI OPTraHUYECKUX COSTUHEHNH OTAEIbHBIX KJIACCOB.
HCHOJB3OBAHUEM | TaGopaTopHbIe 3aHATHS
KauyeCTBEHHBIX

OOHapy keHHe OpraHMYeCKUX COSAMHEHNH OTJENbHBIX KJIACCOB.
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peakuuii JlaboparopHast pabota Ha BbIOOD:

1. JlaboparopHasi pabora «KadyecTBeHHbIE pEaKLIMK HA OTACNIbHBIE KJIACChl OPTaHUYECKUX BEIIECTBY.

IIpoBeneHne KaueCTBEHHBIX PEAKLINN, HCIIONB3yEeMbIX JJIs1 OOHAPYKEHUSI OPTaHUYECKUX BELIECTB PA3TUIHBIX

KJIacCOB: (DEHOINOB, aNbETUAOB, KpaxMalia, YKCYCHOM KHUCIIOThI, aMHUHOKHCIIOT, OenkoB U ap. Onmcanue

HaOJFO1aeMbIX SBJICHHH U COCTABJICHHE XMMUYECKUX PEAKLIUH W/HIIH CXEM.

2. JlaboparopHas padota «KauecTBeHHbIH aHAIN3 OPraHUYECKUX COSIUHEHHUH N0 (PYHKLIMOHAIBHBIM

TpyImam.

[IpoBeneHne KaueCTBEHHBIX PEAKLUHN, HCIIOIB3YEMBbIX ISl PACTIO3HABAHUSI OPTAaHUYECKHUX BEIIECTB

OTAENBHBIX KJIACCOB MO (PYHKIMOHAIBHBIM IPYIIIAM: Ha MPUMEPE aMUHOKHCIIOT B KapOOHOBBIX KHCIIOT,

CHHPTOB U (PEHOJNIOB, aTBAETHOB U KeTOHOB. OnricaHne HaOI0JaeMbIX SIBJICHUH M COCTaBJICHHE XUMHYECKUX

peaxIuii /iy cxeM.
Paspean 8. Xumus B ObITY M IPOM3BOJACTBEHHOH JeSITeJIbHOCTH YeJI0BeKa OK 01
Tema 8.1. OcHoBHOE cogep:kaHue OK 02
Xumus B ObITy 0 [[IpakTHYECKHE 3aHATHS OK 04
NPOM3BOACTBEHHOM [ Jxonmorudeckast 6e30macHOCTh TIOCENCTBHUI OBITOBO M MPOM3BOACTBEHHOMH NeATeNLHOCTH YeIOBeKa, OK 07
ACATEJILHOCTH CBsI3aHHasI ¢ IepepabOTKOM BEIIECTB; MOUCK U aHAIN3 XUMHYECKONH HH(POPMALINHN U3 Pa3IMYHBIX HCTOYHUKOB TIK 3.1
1CJI0BCKa (Hay4Has ¥ yueOHO-Hay4YHAas JINTepPaTypa, CPeacTBa MaccoBoi napopmammy, cetb MHTEpHET U ApyTHE).

Keiicol (¢ yuerom Oynyieii mpodecCHOHABHOM AesITEIbHOCTH) Ha aHau3 nH(popmarmm o

NPOM3BOJCTBEHHON JESITEIbHOCTH YEJIOBEKA, CBI3aHHOH C MepepadOTKOH 1 MOJYYEHUEM BEIECTB, a TAKKE C

SKOJIOTUYECKOI 0€30MacHOCTHIO.

3ammra keiica: [IpencraBieHne pe3yabTaTOB PeIEHHs KEHCOB (BBICTYIUICHHE C MPe3eHTALNEl)
Tema 9.1.1. OcHoBHOe cogep:kaHue OK 01
OcHoBbI IMpakTHYecKHe 3aHATHS 1K 3.1
nabopaTopHOM BrInosHEeHNE TUITOBBIX PACYETOB IO TEMATHKE SKCIIEPUMEHTA (BBIXO MPOAYKTA PEAKIIMH, Macca HABECKH,
NPaKTHKH B 00BeM pacTBOPUTENS).
npodeccHoHaNbHbL | O6paboTKa NAHHBIX, AHATU3 U OLIEHKA UX JOCTOBEPHOCTH (BBHIUHCIEHHUE CPEIHEr0 3HAUSHIIS
X 1aDOpaTopusiX  [sxcrepuMeHTAIBHBIX JAHHBIX, MOIPELIHOCTH).

[IpencraBneHue pe3ynbTaTOB 3KCIIEPUMEHTA B pa3IMIHON opMe (Tabnuima, rpaduk, OTUET, JOKIIA,

NPE3EHTALHSA).
Tema 9.1.2. OcHoBHOe conep:kaHue OK 01
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XuMHYuecKuit
aHamu3 mpod BOIBI

TeopeTnueckoe odyuenue

Knaccupukauus npod BoabI MO BUAY M HA3HAUEHUIO, HCXOS U3 €€ XUMHUECKOro COCTaBa.
OpraHosienTHYeCKHE CBOMCTBA (3amax, MPo3pavyHOCTh, IIBETHOCTb, MyTHOCTbB) BOZBbI. KHCIOTHOCTD 1
IIeJI0YHOCTb BOnbL. pH cpensl u MeTone! ee onpenenenus. JKeCTKOCTb BOBI U METO/IBI €€ ONPEIeICHUS.
CymHOCTb MEeTOAa TUTPOBAHUS.

BI/II[bI JKECTKOCTH BOABI (BpeMeHHaﬂ u HOCTOSIHHaH). Kectroctn BOJBI KaK MPUYKMHA BbINMAACHUA OCAAKOB UJIU

00pa3oBaHMsI COJNICOTIIOKEHNH, MMEIOIIINX MECTO B OBITY M HA IIPOU3BOJICTBE.

Coctas coseid, BbI3bIBAIOLIMX XKECTKOCTh BOJbl. XUMHUYECKHE MPOLIECCHI, YCTPAHSIOIINE KECTKOCTb BOJBL.
YpaBHEHUs XUMHUYECKUX PEAKLUN, WUTIOCTPUPYIOLIUX MPOLECCHI, MPOUCXOASIINE PU YCTPAHEHUH
JKECTKOCTHU. Y CTpaHEHUE BPEMEHHOM KECTKOCTHU OBITOBBIMU U XUMHUECKUMH criocodamu. CriocoOb!
YCTPaHEHUs] NOCTOSHHON KECTKOCTH.

JlaboparopHbie 3aHATHUSA

HccnenoBanue XMMHUYECKOTO COCTaBa MO0 BOJBL.

JlaboparopHast pabota Ha BbIOOD:

1. JTaGoparopHas padora «O4UnCTKa BOABI OT 3arpsi3HEHUI.

HUcnonb3oBanue MeTon0B pUILTPOBAHMS U aACOPOLIUH [Jisl OTAEIEHHsI 3arpsI3HEHUH B UCCIeyeMOoi npobe
BOJbI. BEIOOp MeTO1a OUHMCTKY B 3aBUCUMOCTH OT BuAa 3arpsisHeHusi. CpaBHeHHe 3(pPexTHBHOCTH
Pa3JIMYHbIX METOAOB OUUCTKH BOJAbBI B PA3HbIX YCJIOBUAX (B J'Ia60paTOpI/II/I, B JOMAITHUX U ITOJEBBIX
YCIIOBHSX).

2. JlaboparopHas padota «Onpenenenue pH BOIbI U €€ KUCTIOTHOCTHY.

Omnpenenennie pH cpezbl ¢ TOMOLIBIO YHUBEPCATBHOIO HHANKATOpa. VICHONb30BaHNEe TUTPOBAHHUS 1S
ornpezeaeHus KucaoTHocTu. OnpeneneHue o0LIeit KUCIOTHOCTH BOBI, pacyeT CBOOOIHON KUCIOTHOCTH.
Omnpenenenue obuieli U cBoOOAHOI enouHocTy. CocTaByieHe ypaBHEHUH Peakinii, MPOTEKAIOIINX PH
OIpeeIeHNH KUCIOTHOCTH/ LIeJOYHOCTH MPoO BOABL. Y CTAHOBJIEHHE CIIOCOO0B MCIOIb30BAHMS
HCCJIeZIOBAHHBIX MPOO BOJBI B JKU3HEAESITEIbHOCTH Y€JIOBEKa, HA OCHOBE TMOJy4YEHHBIX JAHHBIX O COCTaBe.
3. JIaboparopHas paboTa «OnpeneneHue }KeCTKOCTH BObI U CIIOCOOBI €€ YCTPaHSHHUS».

CriocoObl ycTpaHEHHs BCEX BHIIOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJieH JkeCTKOCTH. Pemenue
BKCHepHMeHTaHbHOﬁ 3a4a4YU4 Ha BBISABJICHUEC BpeMeHHOfI U IIOCTOSIHHOM JKECTKOCTU BOJBI. OLIeHKa
BEPOATHOCTHU YCTPAHCHUA BCEX BUAOB JKCCTKOCTH B JOMAITHUX YCJIOBUAX.

OK 02
OK 07
IIK 3.1

Tema 9.1.3.

OcHoBHoOe cogepkaHue

OK 01
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XUMHYECKUI IIpakTHYeckHe 3aHATHA OK 02
KOHTPOJIb KaueCTBa |OpraHuyueckue U HEOpraHU4YeCKUe BEIeCTBa, BXOASIINE B COCTAB MPOAYKTOB nutaHus. OnpeneneHue OK 07
NPOJYKTOB cocTasa OJIFOJ] Ha COZIepIKaHNE MaKpO U MUKPO3JIEMEHTOB. M3ydeHne npensioxKeHHbIX IpenoaaBareieM Oon IIK4.1
NATaHWA Ha IIpeIMeT XUMHUYECKOro COCTaBa, ONPEeAEIeHUe N0IeH OT CyTOUYHON HOPMBI MaKPO U MUKPO3JIEMEHTOB B

yKa3zaHHOM OJrozie.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3aa4 MO KyJUHAPHONW TEMATHUKE PA3JINYHBIX THIIOB.
Tema 9.1.4. OcHoBHOe conep:kaHue OK 01
XUMUYECKUI Teopernueckoe oGyueHue OK 02
aHayus3 mpood Knaccuukauus noys no BUAY U HA3HAYSHHIO, UCXOMIS U3 XUMHUUECKOTo cocTaBa. Unentudukanus npoosl OK 07
NO4BbI MOYBBI 10 €€ XUMHYECKOMY COCTaBY, ONTMCAHUE BO3MOXKHOCTEHN €€ MPUMEHEHUSI. IIK3.1

TpeboBanust kK KaueCTBY IMOYBBI PA3IMUHOrO HazHaueHHs. OmrcaHne 0COOEHHOCTEH HCIIOIb30BAHMS ITOYB B

3aBHCHUMOCTH OT THIIOB, CIIOCOOBI YJIYUIIEHHUs KAUeCTBa MMOYB B 3aBUCHIMOCTH OT HA3HAUEHUSI.

OO0nacTH UCIIONB30BAHMS OPTAHUYECKUX YIOOPEHUI B 3aBUCUMOCTH OT Ka4eCTBEHHOTO cocTtapa. Omnucanue

OpPraHUYeCKUX yIOOpPEeHUH U X MPHUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI M €€ PA3HOBUIHOCTH.
Tema 9.1.5. OcHoBHOe coaep:kaHue OK 01
Hccnenosanne Teoperuueckoe oGy4uenue OK 02
00BEKTOB YueOHO-HCCeI0BaTeNbCKUI MPOEKT B 0OIACTH HCCIeN0BaHus 00bekToB 6rochepsr. O630p Tem yaedHO- OK 04
Guocheps HCCNEI0BATENLCKUX TIPOEKTOB. AJNITOPUTM BHINOJIHEHHUs poekTa. Onpesienenne npodneMbl HCCAEOBaAHHYS. OK 07

Mertoas! oucka, aHann3a 1 00padboTku HHGOPMALMH O MPOEKTE B PA3IMYHBIX UCTOUHUKAX. IIK 3.1

IpakTuyeckue 3aHaTHSA

OObocHOBaHME aKTyalbHOCTH BBIOPAHHOH TeMbl. BbisiBieHHe npoOnemMel uccienoBanus. Beibop 0oOBeKTOB U

MeTonoB uccinenoBanus. [locraHoBka 1eneit u 3anau uccienosanus. OnpenenaeHne NpoAyKTa UCCIETOBAHMSL.

Omnpenenenue 3TanoB U COCTABJIEHHUE TTAHA UCCIEIOBAHMUS.

3ammura npoekrta: llpencraBieHue pe3yabTaTOB BBINOJIHEHUS y4eOHO-MCCIENOBATEIBCKUX IPOEKTOB

(BBICTYIUIEHUE C TIPE3CHTALNEH ).
Tema 9.2.1. OcHoBHOe conep:kaHue OK 01
OcHoBel JlaGopaTopHble 3aHATHS IIK 3.1
nabopaTopHON JlaboparopHast padbota «OCHOBBI JTAOOPATOPHOU MPAKTUKI.

MPAaKTUKHU B
npodecCUOHANTbHBI

JlaGoparopHas nocyna 1 XumMu4yeckue peaktusbl. OCHOBHBIE JTabopaTopHble oneparun. JlaboparopHoe
obopynoanue. TexHuka 6e30macHOCTH U npasuiia padboTsl (MOBENEHMS) B 1JaOOPaTOPHH.
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X nabopartopusax
Tema 9.2.2.
XUMNYECKNIA
aHanm3
TeXHUYECKUIA BOAbI

Tema 9.2.3.
Xumunyeckni
aHasiM3 Bo3gyxa

Tema 9.2.4.
XUMUNYecKunii
aHanm3 npo6
maTepumanos
CTPOMUTENbHO-

OcHoBHoOe cofepxaHune

TeopeTnyeckoe 0byyeHue

Ha3HaueHune TexHUYecKol Boapl. TpeboBaHWsA K TEXHUYECKOW BOAe MO rpynnam notpebneHus.

KauecTBO TeXHUYeCKOW BOAbl PasHbIX BUA0B. XUMWYECKUIA aHanu3 1 NpPOU3BOACTBEHHBIN KOHTPO/Ib COCTaBa
TeXHUYeckon Bogpbl. CyLIHOCTb METOAa TUTPOBaHMS.

AHanM3 TeXHWYECKOW BOAbl HAa XECTKOCTb W Apyrue mnokasarenn. KUCNOTHOCTb U LUeNOYHOCTb BOABL.
OnpegeneHune ob6Lyein 1 cBOOOLHON LWEeNOYHOCTN (KUCNOTHOCTH) METOLOM TUTPOBaHUA. pH cpedbl U MeTOAb!
ee onpeseneHns. XKeCTKOCTb BOAbl U METOAbI ee OnpeaeneHus.

MpaKTnyeckmne 3aHATUA

Cnocobbl BblpaXXeHNA KOHLEHTpaLMn pacTBOPOB: MaccoBas A0N5 PacTBOPEHHOro BeLLecTsa, MOMspHas U
MONANbHAsA KOHLUEHTpauunu. TuTp pacteopa. PelleHne NpakTUKO-OPUEHTUPOBAHHbLIX TEOPEeTUUYECKUX 3afaHni
Ha pacyeT KOHLUEHTpauuin 3arpasHAWMX BeWeCcTB W WX CpaBHEHMe C MpefenbHO  A0NYCTUMbIMM
KoHUeHTpaymsamu (MAK).

OcHOBHoOe cofepxaHune

TeopeTuyeckoe obyuyeHume

XUMMYECKUIA cocTaB aTMOCEepHOro BO3dyxa, BO3fdyxa paboyelt 30Hbl. BpegHble BewecTBa M NpuMecu B
BO3L4yXe JKW/bIX [MOMeLleHUA, B BO34yXe paboyeil 30Hbl. HopmaTuBHble [OKYyMeHTbl. [locneacTeus
BO3JENCTBMS BbICOKOM KOHLIEHTpauuM YrneKUcnoro rasa Ha OpraHvMaM 4enoeka. Meponpuatus no
CHVXXEHMIO YPOBHS 3arpsi3HEHHOCTY BO3AyXa UCCNeAyemMoi KOMHaTbI.

MpaKTnyeckmne 3aHATUA

CMrreHnyeckas oueHKa CTeNneHN 3arps3sHeHns BO3LyXa NOMeLLeHNUA Ha OCHOBE COMOCTaB/IEHMS
KOHLEHTpaLmMmn AU0KCMAa yrnepoaa ¢ COOTBETCTBYHOLUMUM TMIMEHNYECKUM HOPMAaTUBOM.

PelleHVe NPaKTUKO-OPUEHTNPOBaHHbLIX TEOPETUYECKUX 33[aHNIl Ha pacyeT KONMYecTBa BELLEeCTBa,
KOHLEHTpaL M1 BpeAHbIX NPMMECE B aTMOCHEPHOM BO3AyXe U BO3AyXe MOMELLEHWA.

OcHoBHoOe cofepxaHne

TeopeTuyeckoe obyuyeHume

Knaccudumkayms matepranos, MCNOb3yeMbIX B CTPOUTENbHO-PeCTaBpaLMiOHHON fesTeNbHOCTH MO COCTaBy,
NX Ha3HayeHue 1 npumeHeHne. XMMUYECKNIA aHaNn3 MaTepuanoB CTPOUTENbHO-pecTaBpaLoHHONM
[eATeNbHOCTN 1 Au3aliHa.

OK 01
OK 02
OK 07
MNK3.1

OK 01
OK 02
OK 07
MK3.1

OK 01
OK 02
OK 07
MK3.1
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pecTaBpaLlOHHOW
LesATeNIbHOCTA 1
Aun3aiiHa

Tema 9.2.5.
VccnepoBaHue
06bEKTOB
TexXHochepbl

CamocToAaTeNbHasa paboTa

XUMUYECKMIA COCTaB NMUTMEHTOB, KpacuTenen, BXKYLLUX CMeCeil, 0CO6eHHOCTN UX CBONCTB 1 MPUMEHEHUS B
npotheccnoHanbHOM AeaTeNnbHOCTU. BellecTsa, MCMOMb3yeMble B KAUeCTBE MUTMEHTOB W CBA3YHOLLUX
maTepuanos. Victopuyeckas cnpaska. CoBpeMeHHble MaTepuansl.

MpaKTnyeckme 3aHATUA

KauyecTBeHHbIV 1 KONMYECTBEHHbIN COCTaB NpPob mMaTepuasnoB CTPOUTENbHO-PECTaBPaLVOHHON AeATeNIbHOCTI
n amn3ariHa. Knaccugumkaums Kpacok no YKpbIBUCTOCTM, MPO3PaYyHOCTU B 3aBUCMMOCTU OT UCMOJ/Ib3YEMbIX
MATMEHTOB M  CBA3YHOLMX BewecT. OnpejeneHne CcoCTaBa KpacOK Ha CoAepXaHwe MUKPO W
MaKpO03/1eMeHTOB. PelleHWe MNpPakTUKO-OPUEHTUPOBAHHbLIX 3afaHWii N0  XMMUYECKOMY aHaimsy npob
mMaTepuanoB CTPOUTENbHO-PecTaBpaLMOHHON AeATEeNbHOCTM 1 An3aiiHa

NabopaTopHble 3aHATUA

WccnepoBaHue matepmanos CTPOUTEIbHO-PeCcTaBPaLMOHHOW AeATeNbHOCTY U An3aiHa

NabopatopHas paboTa Ha BbI6OP:

1 NabopatopHas paboTa «3rotosneHne Kpacok (No46op NMUIrMEHTOB M CBA3bIBAKOLLUX BELLECTB)».
WcecnepgoBaHne NpupoLHbIX MUHEPATOB, NOMYyYeHMe MUTMEHTOB MyTeM XUMUYECKUX peakLuii, onpegeneHve
CBA3YHOLLMX MaTepnanoB. CpaBHEHNE YKPbLIBUCTOCTA N MPO3PAYHOCTU NONYUYEHHbIX KPacoK NyTem
HaHEeCeHNa X Ha IUCT Bymaru.

2. NabopatopHas paboTa «/ccnegoBaHne CBOMCTB BSAXKYLLMX BELLECTB Ha NPUMepe runcax.

OnpefeneHne CKOPOCTM CXBaTblBAHUS MPUPOLHOTO U CTPOUTENIBHOTO runca. PakTopbl, yCKOpaoLL e v
3aMefnaoLLMe CXBaTbiBaHME NPUPOLHOrO runca. MMncoBoe TeCcTo, TeMNepartypa ero 3acTbiBaHusA. CpaBHeHMe
CKOPOCTM CXBaTblBAHUS NPUPOLHOIO U CTPOUTE/ILHOIO TUMCa, onpeseneHne pakTopos, BAUAIOLWMX Ha
CKOPOCTb CXBaTblBAHUS CTPOUTE/ILHOIO runca, onpegesneHne TemnepaTypbl 3aCTbiBAHUS TMNCOBOMO TeCTa.
OcHoBHoOe cofepxaHune

TeopeTuyeckoe 0by4yeHume

Y4yebHo-uccne[oBaTeNnbCKUA NMPOEKT B 06/1aCTN 1UCCNefoBaHUSA 06bEKTOB TexHocgepbl. O630p TeM y4yebHO-
nccnefoBaTeNlbCKUX MPOEKTOB. ANTOPUTM BbIMOMHEHUA MNpoekTa. OnpefeneHve nNpobnembl nUccnefoBaHus
MeToAabl Noncka, aHamM3a U 06paboTKM MHPOPMaL MK O NPOEKTE B Pa3INYHbIX UCTOYHUKAX.

MpaKTnyeckmne 3aHATUA

OK 01
OK 02
OK 04
OK 07
MNK3.1
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OGocHOBaHME aKTyallbHOCTH BBIOpAaHHON TeMbl. BeisiBieHne npoOnemMsl uccienoBanusi. Beibop o0bekToB u

MeTon0B uccinenaoBanus. [loctanoBka uenell u 3ana4 uccnenosanus. OnpeneneHue NpoAyKTa UCCIEIOBaHMUSI. 2
OmnpeneneHue 3TanoB U COCTaBJIEHHE IJIaHA UCCIIEI0BAHUS.
3ammura npoekra: llpencraBieHne pe3yabTaTOB BBINOJIHEHUS y4eOHO-MCCIENOBATEIBCKUX IPOEKTOB 2
(BBICTYIUIEHUE C TIPE3CHTALNEH).
JlaboparopHbie 3aHATHUS
HccnenoBanue NpenyioxKeHHOr0 00BEKTa HAa KUCIOTHOCTb, LIEJIOYHOCTh, XUMHUYECKUI COCTaB (3arps3HUTENH,
MaKpo- U MHUKpodJeMeHThl). OOpaboTka pe3ynbraroB uccienoBaHus. OLEHKa KadecTBa HCCIEAYEMOro 2
00BEKTa UCXOMIS U3 PE3yJIbTATOB XUMUYECKOTO aHAIN32
IIpomexyTouHas aTTecTalMs MO AUCHHUILINHE (AK3aAMEH) 2
Bcero 144
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3. YcioBust peajnu3anuu nNporpaMmmbl 001eo0pa3oBaTeIbHON THCHUILUIHHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecre4eHu o

Jlng peammzanmy npoOrpaMMbl TUCLUIUIAHBL JTOJDKHBI OBITH TPEIYCMOTPEHBI
CJICIYIOIINE CIIEUUATBHBIC MTOMEIICHUS. YUYEOHbI KaOMHET XUMHK W/WIHA Y4eOHOM
XUMUYECKOH 1adopaTopui.

OGopynoBanue y4eOHOro KaOuHeTa (HArJSAHbIE MOCOOUsI): HAOOPHI
HIAPOCTEP>KHEBBIX MOJCIICH MOJIEKYJ, MOJCIN KPHUCTALUIMYECKUX PELIETOK,
KOJUIEKIIMM TPOCTBIX W CIIOKHBIX BEIIECTB W/WIA KOJUICKIIMHM TOJIMMEPOB;
KOJUICKIIMSL TOPHBIX MOPOJ W MUHEpayioB, TaOnuia MeHnaeneeBa, yueOHbIE
(¢uiibMBl, EPPOBBIE 00PA30BATENBHBIE PECYPCHI.

Texnuveckne cpeacrBa oOy4eHHMsI: KOMIBIOTEP C  YCTPOCTBaAMH
BOCIIPOM3BEACHUS 3BYKA, MPUHTEP, MYJbTUMEANA-TIPOCKTOP C  DKPAHOM,
MYJbTUMEANHHAS JOCKA, YKA3Ka-MPE3CHTED VIS MPE3CHTALIHIA.

O6GopynoBanme jadGopaTopun U padoO4YuX MECT Ja00OpaTOPpUU: MEH3YPKH,
NUNETKU-KANEIbHALBI, TEPMOMETPBI, MHKPOCKOM, JYIbI, HNPEAMETHBIE U
NOKPOBHBIE CTEKJIA, IUIAHWIETHI JJIs KaneabHBIX PEakuuid, (UIbTPOBAJIbHAS
Oymara, TpOMBIBAJIKH, CTEKJISTHHbIC TPOOMPKH, PE3UHOBBIE MPOOKH, (POHAPHKH,
HAOOp PEAKTUBOB, CTEKIISIHHBIC MAJIOYKH, IITATHBBI I TPOOMPOK, MEPHBIE
UWIAHIPBI, BOPOHKH CTECKJISIHHBIE, BOPOHKH JACTUTENbHbIE IIAHApHYeckue (50-
100 wmu1), crynkm ¢ mecTUKOM, (apdopoBbIE YallKK, MHHLIETHI, (QUIBTPBI
OyMaXHBIE, BaTa, Mapjs, YacOBBIE CTEKJIA, JJICKTPOIUIMTKH, Ja0OPATOPHBIE
LITATUBBI, CHUPTOBBIC TOPEJIKH, CHOUYKH, MPUOOP A MOJYYEHUsS Ta3oB (MU
npoOupKa C ra3o0TBOAHON TPyOKOil), Aepskareiau Ul MPOOMPOK, CKISHKM JUIs
XPaHEHUS! PEAKTUBOB, Pa3JaTOUYHbIC JOTKK, XUMHYeckue crakanbl (50, 100 u 200
MJT), IINATENW; TUHUETHI, TUTECIIbHBIC [UMNLBI, CEKYHAOMEDPHI (TaliMephl), MEPHBIE
npooupku (Ha 10-20 mun) u MmepHbie kKoyObI (25, 50, 100 u 200 mu), BoasiHas OaHs
(WJIA TEPMOCTAT), CTCKJISTHHBIC MaJIOYKN, KOHMYECKUE KOJIOBI Ui TUTpoBaHus (50
u 100 M), MHAMKATOPHBIE TOJOCKK Juisl omnpeaescHus pH u craHmapTHas
WHAMKATOPHAS 1IKAJIa; YHUBEPCAIbHBIA MHANKATOP; TUneTku Ha 1, 10, 50 mu (unm
no3aropbl Ha 1, 5 1 10 mir), OFOPETKH AJIE THTPOBAHUS, METULUHCKUE IIITPULLBI HA
100—150 mun, 1abopaTopHbIe W/WIIA AaHATTUTUYECKKUE BECHL, pH-METpBI, CYIMIBHBIA
uikad, u ap. nabopaTtopHoe 000pyA0BAHKE.

3.2. UudopmanmoHHoe 00ecnedYeHHEe peajn3auiuu nNporpaMmbl

1. Jns peanuzainu mporpaMmbl OMONMOTEUYHBIH (OHI 00pa30BaTEIbHON
OpPraHM3alMA JOJDKEH MMETh MEYATHBIC W/HIIU BJICKTPOHHBIE 00pa30BaTENbHBIE U
WH(OPMALMOHHBIE  PECYPChl, PEKOMEHIOBAHHBIC JJIi  MCIOJIb30BAaHUS B

o0pazoBaTeIbHOM MPOLIECCE, HE CTapIie MATH JIET C MOMEHTA U3JJaHHUS.
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2. PekomeHayemble neyaTHble n3gaHuns no peanunsauunmn
06w eobpaszoBaTe/ibHOM OUCUUNNNHBI npesCcTaB/eHb B MeTOLMNYeCKNX
peKoOMeHaunax no opraHnsaunm obyyeHus.

Jlntepatypa
Ana obyyatowmxcs

1. FabpuensH O. C., OcTpoymos U. I'./ Xumus gna npodeccui un
cneunanbHOCTEN TEXHUYECKOTro Npounns: yuebHUK ANA CTYL. YUYPeXAeHUiA
cpea. npog. obpasoBaHna. — M., 2018.

NHTepHeT-pecypcChl

1 https://znanium.ru

http://www.pvg.mk.ru (onumnuaga «lMokopn Bopo6beBbl ropbl»).

3. http://www.hemi.wallst.ru (O6pa3oBaTenbHbl CalT 4N WKONbHUKOB
«KXUMUA»).

4. http://www.alhimikov.net (O6pa3oBaTenbHbIli CaT ANA WKOMbHUKOB).

5 http://www.chem.msu.su (9neKTpoOHHaa 6Mb6ANOTEKA NO XUMMUK).

6. http://www.enauki.ru (MHTepHeT-n3gaHue Ana yuntenen «ECTeCTBEHHbIE
HayKu»).

7. http://www.lseptember.ru (meTognyeckas raseta «l[1epBoe CeHTAOPA»).

8 http://www.hvsh.ru (KypHan «Xumusa B WWKOJME»).

9. http://www.hij.ru OKypHan « XvMUSA N XXU3Hb»).

N

10. http://www.chemistry-chemists.com (371eKTPOHHbIN XYypHan « XUMUKN U
XUMUA»).
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https://www.google.com/url?q=http://www.1september.ru&sa=D&source=editors&ust=1679047871293249&usg=AOvVaw1UevkgEYWRQAykj5Lmgq58
https://www.google.com/url?q=http://www.hvsh.ru&sa=D&source=editors&ust=1679047871293505&usg=AOvVaw2GDi98d3KpsaGWrmHW12cG
https://www.google.com/url?q=http://www.hij.ru&sa=D&source=editors&ust=1679047871293763&usg=AOvVaw2NrbYcKYc9RNukhTBWrhbc
https://www.google.com/url?q=http://www.chemistry-chemists.com&sa=D&source=editors&ust=1679047871294023&usg=AOvVaw2A1NN-dEBkJmSwHZR3ZqEg

4. KOHTPONb 1 OLeHKaA pe3yNnbTaToB 0CBOEHUNA obLLeobpa3oBaTelbHOMN
ANCLUUNNNNHbI

KoHTponb " oueHKa pes3ynbTaToB obyyeHuns ocyuiecTensercs
npenojasaTtesieM B  npolecce MNPOBeAeHUS  NPaKTUYECKUX  3aHATUUA U
nabopaTtopHbiX paboT, TeCTUPOBAHUA, a TakXe BbIMOJHEHUA obyvarwmnmmucs
MHAMBUAYaANbHbIX 3afaHWin, NPOEKTOB, uUccneaoBaHuii. Pe3ynbTaTel 06yyYeHUS
onpefenawT, 4TO oby4yatouimecs LOJHKHbI 3HATb, MOHMMaTb U AEMOHCTPUPOBATH
Nno 3aBepLeHnn U3y4yeHnsa AUCLUNNNHDI.

Ona dhopmupoBaHuUsA, KOHTPOAA U OLEHKW pe3ynbTaTOB OCBOEHUS yyYebHO
ANCUMNANHBI UCMONMb3YeTCAa CUCTEMA OLEHOYHbIX MEPONPUATUIA, NpeACcTaBNAO LLas
co60M KOMMNMNEKC Yy4yeOHbIX MepoOnpuATUINA, COrfacoBaHHbIX C pe3ynbTaTamiu
obyyeHUss ©“ cPOPMYNUPOBaHHbIX ¢ YydyeTtom SIFOC COO (npegmeTHble
pe3ynbTaTbl No gucunnnmHe) 1 ®roc Cno.

Mogaynb / Pasgen

Ne PesynbTat 0by4yeHus OUeHOYHbIe MepoNpPUATUSA OK
/ Tema
I OcHOBHOI Mogynb
1 Pasgen 1 dopmynmposaTb 6a30Bble
OcHoOBbI MOHATUA N 3aKOHbI XUMUK
CTPOeHUA
BellecTBa
11 CrtpoeHue atomoB CoCTaBNATb XMMUYECKNE 1 Tect «CTpO€HMe aTOMOB OK 01
XUMUYECKMNX (hopmynbl coeiMHeHN B XUMUNYECKMX 3/IEMEHTOB U
3/1EMEHTOB 1 COOTBETCTBUMW CO CTEMEHbID MNPUPOLA XMMUYECKOW CBA3N».
npupoga OKMNCNEeHNA XUMUYECKNX 2. 3afjaun Ha cocTaBsneHue
XVMUYECKOWA 3N1EMEHTOB, NUCX0AA U3 XUMUYECKUX (DOPMYN
CBA3N Ba/IEHTHOCTU U [BYXaTOMHbIX COeANHEHWIA
anekTpooTpuuatensHoCcTU  (OKCUAOB, CyNb(pUL0B,
rMapuaoB v T.M.).
1.2 Tlepuognyecknin  XapakTepn3oBaTb MpakTnuko-opmeHTMpoBaHHble  OK 01
3aKOH M Tabnuua XMMUYECKMe 3/1eMEHTbI B TEOpPeTUYeCcKMe 3afaHnsa Ha OK 02
O.V. MeH[eneesa COOTBETCTBUU C UX XapakTepus3auno XMMNYecKnx

NONOXEHVEM B anemeHTOB: «MeTannmyeckue /
NepuoAnYecKoin cucteme HeMeTa/IM4YecKmne CBOICTBA,
XUMUYECKMX 3/IEMEHTOB 3NeKTPOOTPULATENIBHOCTb 1
O.W. MeHfeneeBa CPOACTBO K 3/IEKTPOHY
XUMUNYECKNX 3/IEMEHTOB B
COOTBETCTBME C UX
3N1eKTPOHHbLIM CTPOEHMNEM U
NOM0XEeHNEM B MEPUOANYECKOI
cucTeme XMMUYECKNX
anemeHToB A./. MeHgaeneesa».
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21

Mogaynb / Pasgen
| Tema

Pasgen 2.
XnumMmnyeckue
peakunmu

Tunbl
XUMNYECKUX
peakumi

PesynbTat 06y4yeHus

CocTaBNATbL YpaBHEHUA 1~
CXEMbl XUMUYECKUX
peakunii

CocTaBnsiTb peakuumu
COEAMHEHUS, Pa3/IOXKEHNS,
0bMeHa, 3aMelLLleHus,
OKUCNUTENbHO-
BOCCTaHOBUTE/bHbIE
peakuun n peakumm
KOMMeKcoobpasoBaHus (Ha
npumMepe
rMAPOKCOKOMMN/IEKCOB
aNtOMUHNSA N LUUHKA) C
y4acT1eM HeopraHn4ecknx
BELLEeCTB

OUugeHOYHble MeponpuATUS

KoHTponbHas paboTta
«CTpoeHue BeLLecTBa U
XUMUYECKME peaKLnmn»

1 3apayn Ha cocTaBneHue
YPaBHEHWUI peaKLii:

- COefVHEeHUs, 3aMeLLeHms,
pasnoxeHus, obmMeHa 1 peakumii
C y4acTMeM KOMMIEKCHbIX
COeiHEHMIA (Ha npuMepe
rMAPOKCOKOMMNJIEKCOB
AIOMUHUA U LIMHKA);

- OKMCUTENbHO-
BOCCTaHOBUTE/bHbIX PeakL il ¢
1Crosib30BaHMEM MeTOoAa
3NeKTPOHHOIo 6anaHca;

- Cy4acTMem KOMMIEKCHbIX
COeivHEHMIA (Ha NpuMepe
rMAPOKCOKOMIN/IEKCOB LUHKA U
aNtOMUHNSA).

2. 3apa4mn Ha pacyet
KOMIMYeCTBEHHbIX
XapakTepuCcTUK NpojyKra
peakuunn coeMHeHNs; MacCcoBOiA
AN 06LEMHOI [ONK BbIXOAA
NPOAYKTa peakymmn coenHeHns
OT TEOPETUYECKMN BO3MOXKHOIO;
06bEMHbIX OTHOLLEHWIA ra30B;
KONIMYeCTBEHHbIX
XapaKTepuUCTUK UCXOAHBIX
BELLLeCTB M NPOAYKTOB peakumu;
maccbl (06bem, KONMYecTBO
BeLL,eCcTBa) NPOAYKTa peakuuu,
ec/n OfHO U3 BeLLEeCTB AaHo B
BUAe pacTBopa C onpeaeneHHo
MaCCOBOWA 0/1eil paCTBOPEHHOIO
BeLLeCcTBa.

OK

OK 01
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Mogaynb / Pasgen
/ Tema

2.2 ONeKTponmTUYeckK
as auccoumaumsa n
MNOHHbIV 06MeH

3 Pasgen 3.
CTpoeHue n
cBOWCTBa
HeopraHMYyeckKnx
BeLLeCTB

3.1 Knaccudukayms,
HOMeHKnaTypa u
CTpoeHue
HeopraHM4eckmx
BELLeCTB

3.2 ®dunsuko-
XUMUYecKue
CBOWCTBa
HeopraHMYecKmx

PesynbTart 06y4yeHus

CocTaBnaTb ypaBHEHUSA
XUMUYECKMX peaKLmm
MOHHOro 0bmeHa ¢

yyacTnhem HeopraHM4ecknx

BELLEeCTB

MccnepgoBaTb CTPOEHME U
cBoOlicTBa

HeoOpraHNM4YeCcKnX BeLECTB

KnaccugpumuymposaTtb
HeopraHM4Yeckme BeLlecTBa
B COOTBETCTBUM C UX
CTPOEHMEM

YcTaHaBnMBath
3aBUCMMOCTb (hM3NKO-
XUMUNYECKMX CBOICTB
HeopraHMYeCcKnx BeLLEeCTB

OUueHOYHbIE MepONpPUATUSA OK

1 3afjaHunA Ha cocTas/fieHue OK 01
MONEKY/SIPHbIX N NOHHbIX

peakuuii ¢ y4acTMeM OKCMAOB,

KMCNOT, OCHOBaHW 1 conei,

MOHHbIX peakLuin rmaponunsa

CONeW, yCTaHOB/EHME

N3MEHEHNS KNCNIOTHOCTU cpefpl.

2. JlTabopaTtopHas pabota

«Peakuunu rngponunsa».

KoHTposbHada paboTa
«CBOICTBA HEOPraHUYeCcKux
BELLECTB»

1 Tect «HOoMeHKnatypa u OK 01
Ha3BaHWe HeopraHN4ecKmx
BELLLECTB UCXOAS U3 UX
XUMUYECKON hopMy bl UIn
COCTaB/IeHVE XMMUYECKON
(hopmy/ibl MCX0AA U3 Ha3BaHUA
BeLLecTBa No MeXAyHapOoLHO
NUNN TPUBMANbHON
HOMEHK/aType».

2. 3afja4n Ha pacyeT MacCcoBOW
[0 (Maccbl) XMMUYECKOT O
anemeHTa (CoefuHeHUs) B
Monekyne (cmecnm).

3. MNpakTnyeckune 3agaHns no
Knaccupmkaumm, HOMeHKnaType
N XMUMUYECKUM hopMynam
HeopraHWYecKnX BeLLecTB
pasIMYHbIX K1accos.

4. MNpaKTnyeckme 3agaHna Ha
onpefeneHne XMMmn4eckom
aKTMBHOCTM BeLLECTB B
3aBUCMMOCTI BUAA XMMUYECKOM
CBSAI3M 1 TUNA KPUCTa/IMYECKO
peLleTKm.

1L TecT «OC06eHHOCTH OK 01
XUMMNYECKNX CBOWCTB okcmaos, OK 02
KMCNOT, OCHOBaHWIA,

aM(hoTepHbIX FMAPOKCUAOB U
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Mogaynb / Pasgen

Ne
[ Tema

BELLLECTB

3.3 T1poun3BOACTBO
HeopraHN4ecKmx
BELLeCTB.
3HayeHune n
NnpYMeHeHe B
ObITY 1 Ha
npou3BOACTBE

4 Pasgen 4.
CTpoeHune n
CBONCTBA
opraHn4ecKux
BeLLeCTB

41 Knaccugukaums,
CTPOEHWE U
HOMeHKnaTypa
OpraHnyeckmnx
BELLeCTB

PesynbTart 06y4yeHus

OT CTPOEHUS aTOMOB U
MOJIeKy/1, a TaKxe Tuna
KpUCTaN/IMYeCKOW peLleTKu

O60CHOBbIBaTb 3HAYEHME U
nNpUMeHeHne
HeopraHNMYeCcKMx BELLECTB B
ObITOBON 1
NPOV3BOLCTBEHHO
[esTeNbHOCTY YenoBeKa Mx
(hM3NKO-XUMMUYECKMMMN
CBOWMCTBaMMU

MccnegoBaTb CTPOEHME U
CBOMCTBa OpraHM4ecKmnx
BeLLlecTB

Knaccugpmumposatb
OpraHM4eckue BeLLecTBa B
COOTBETCTBUM C MX
CTPOEHNeM

OUueHOYHbIE MepONpPUATUSA OK

cone.

2. 3aaHna Ha cocTaB/leHune
YPaBHEHNA XUMUYECKMX
peakuuii ¢ y4acTeM MPOCTbIX W
C/TIOXHbIX HEOPraHNYecKnx
BELLeCTB: OKCULOB MeTa/s10B,
HeMeTasIIoB N aM(POTEPHbIX
3N1EMEHTOB; HEOPraHMYeCcKnxX
KMCNOT, OCHOBaHMWN 1
am(oTepHbIX rMAPOKCHAOB,
HeopraHn4ecKnx cosneu,
XapaKTepU3yLMX UX CBOMCTBA
1 CNOCO6bI NONYYEHUS.

3. MpaKTUKO-0pUeHTNPOBaHHbIE
TeopeTUYecKue 3afjaHns Ha
CBOICTBa ¥ Noy4YeHne
HeopraHMYecKmnx BELLECTB.

4. NabopaTtopHas paboTa
«CBOIACTBa MeTa0B U
HeMeTa/10B».

MpakTnKo-opreHTUpoBaHHble  OK 01
33faHnsA No COCTaB/IEHUNIO OK 02
XUMUYECKMNX peaKkLuii ¢

y4yacTMeM HeopraHM4ecKmx

BELLLeCTB, UCMOJb3YeMbIX ANS KX
naeHTUpUKaLMmn n

MPOMbILLEHHbIX CNOCO60B

MoNyYeHus.

KoHTponbHas paboTta
«CTpoeHMe 1 CBONCTBA
OpraHM4yecKnX BeLLLecTB»

1 3agaHunA Ha cocTaBneHue OK 01
Ha3BaHWI OpraHNYecKnx

COEAUHEHWIA MO TPUBMNAIbHO

NN MeXAyHapoAHOWA

CUCTEMATUYECKON

HOMEeHKNaType.

2. 3aflaHna Ha cocTaBfieHue

MOJTHbIX U COKPALLEHHbIX

CTPYKTYPHbIX (hopMy/i
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Monyas / Pazgen
/ Tema

PesyabraT 00yuenus

OueHouHbIe MeponpUSTHS

OK

OpPraHUYECKUX BEIIECTB
OTHEJIbHBIX KJIACCOB.

3. 3amaun Ha omnpezeneHue
npocreiiei GopmMyIbl
OpPraHUYEeCKON MOJIEKYJIBI,
UCXOJs U3 3JIEMEHTHOIO COCTaBa
(B %).

42

CaoiicTBa
OpPTraHUYECKUX
CcOeqUHEeHUN

VcranaBauBaThb
3aBHCUMOCTD (PU3UKO-
XUMHUYECKUX CBOMCTB
OPraHUYE€CKHUX BELIECTB OT
CTPOEHUSI MOJIEKYJT

1. 3ananus Ha cocTaBeHUe
YPaBHEHHIN X UMUYECKHUX
peakuuil ¢ yuacTuem
OpPraHUYECKHUX BEIIECTB Ha
OCHOBAHUU UX COCTaBa U
CTPOEHUSL.

2. 3ajaHusi Ha COCTaBIeHUE
YPaBHEHHIN X UMUYECKHUX
peakuui, WITFCTPUPYIOLINUX
XUMUYECKUE CBOWCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
JNAHHBIX peaKLHil 1
TE€HETUYECKOH CBS3U
OpPraHUYECKUX BEIIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHble 3a1a4u 0o
YPaBHEHUSIM PEaKLUi C
y4aCTHEM OPTaHUIECKUX
BELLECTB.

4. Jlaboparopnas pabota
«Ilony4yenue 3TunexHa u
WU3yYE€HHUE €r0 CBOMCTBY.

OK 01
OK 02

43

Opranuueckue
BELIECTBA B
JKU3HENEATENbHOC
TH 4€JIOBEKa.
IIpousBoacTso u
MPUMEHEHNE
OpPTraHUYECKUX
BEIIECTB B
MIPOMBIIIICHHOCTH

OO0O0CHOBBIBATL 3HAYEHUE U
NpUMEHEHNE OPraHUYECKUX
BEILECTB B OBITOBOM U
MPOU3BOACTBEHHOU
JEATEIbHOCTU YEJIOBEKA UX
(PU3UKO-X UMHUYECKUMHU
CBOMCTBaMH

IIpakTHKO-OpHUEHTHPOBAHHBIE
3a/laHus IO COCTABIICHUIO
XUMHUYECKUX PEAKLIUN C
y4acTHEM OPTaHUYEeCKHX
BEIIIECTB, UCIOJb3yEMBbIX JUJIST HX
UICHTU(UKALIIH B OBITY U
MPOMBIILIEHHOCTH.

OK 01
OK 02
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Mogaynb / Pasgen
/ Tema

5 Paspgen 5.
KunHeTnyeckme u
TepMmoanHammyec
Kue
3aKOHOMEPHOCTU
NnpoTeKaHus
XUMUNYECKMX
peakunii

5.1 KwuHeTnyeckune
3aKOHOMEpPHOCTU
npoTeKaHus
XUMUWYECKUX
peakumi

5.2 TepmognHammyec
Kne
3aKOHOMEpPHOCTH
npoTeKaHus
XUMUYECKMX
peaKLnii.
PaBHOBecue
XUMUYECKMX
peakumi

6 Pasgen 6.
JducnepcHble

PesynbTart 06y4yeHus

WNccnepoBaTb paBHOBECUE
N CKOPOCTb XUMUYECKNX
peakunii

WccnepoBatb BAUSHUE
KOHLeHTpauum
pearvpyoLiMX BeLecTB W
TeMnepaTypbl Ha CKOPOCTb
XUMUYECKUX peakLuit

Vccneposatb BANAHME
N3MEHEHNS KOHLEHTpauum
BELLECTB, peakummn cpefbl u
TemrnepaTypbl Ha CMeLLeHne
XUMUNYECKOro paBHOBECUS

MccnepoBaTb gucnepcHble
CUCTEMBbI

OUueHOYHbIE MepONpPUATUSA OK

KoHTponbHas paboTta
«CKOpPOCTb XMMMNYECKOW
peakLmn N XMMNUYecKoe
paBHOBeECUHE»

1 JTabopaTopHas paboTa Ha OK 01
BblGOP: OK 02
- «OnpegeneHne 3aBUCUMOCTH
CKOPOCTU peakuun ot

KOHLEHTpaL MM pearnpyroLmnx
BELLeCTBY;

- «OnpegeneHne 3aBUCUMOCTH
CKOPOCTU peakuum ot

Temnepatypbl».

2. [paKTUKO-0OpUEHTUPOBaHHbIE
TeopeTUYeCKue 3aflaHns Ha

aHa/in3 (HaKTopoB, BAUSHOLLNX

Ha M3MeHeHMe CKOpoCTH

XVMMWYECKOIN peakuumm.

1 3apaum Ha pacyeTbl TennoBbix OK 01
3(heKTOB XMmUYecknx peakuymin OK 02
1 onpefeneHne Tna peakunu

(no TensioBOMY 3(h(eKTY: 3K30-

N S3HLOTEPMUYECKME).

2. MNMpakTNKOo-0pMEHTUPOBAHHbIE
3a/laH1s Ha NpPYMEHeHue

npuHumnna e LWatense ans
Hax0XJeHNa Hanpas/eHuns

CMeLLeHNs paBHOBECUA

XVMMWYECKOMN peakuumn n aHanns
(haKTOpOB, BANSAIOLLMX Ha

CMeLLeHne XMMNYeCcKoro

paBHOBECKS.

3. TabopaTopHas paboTa

«3yyeHne BAMAHNS pasINUHbIX
(haKTOpPOB Ha CMeLLeHue

XUMWUYECKOT0 PaBHOBECUS».

KoHTponbHas pabota rno teme
«lncnepcHble CUCTEMbI»
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6.1

6.2

7.1

7.2

Mogaynb / Pasgen
| Tema

CNCTEMBI

JwucnepcHble
cUcTeMbl U
(hakTopbI KX
YCTOWYMBOCTM

ViccnepoBaHue
CBOWCTB
AMCnepCHbIX
cucTem

Paspen 7.
KayecTBeHHbIe
peakummn
06HapyXeHuns
OpraHn4eckunx mn
HeopraHM4YyecKnx
BeLLeCTB

O6Hapy>xeHue
HeopraHM4eckmx
KaTMOHOB
aHVOHOB

O6Hapy>xeHue
OpraHnyeckmnx
BELLeCTB
OTAe/IbHbIX
K/1accoB C
MCNONb30BaHNEM
KayeCTBEHHbIX
peakumi

PesynbTat 06y4yeHus

Pa3nnyatb UCTUHHbIE
pacTBOpbI, KONMOUAHbIE
pacTBopbI U
rpy6oamcrnepcHble CUCTEMBI
Ha OCHOBE XMMWYECKOro
3KCnepuMeHTa

Wceneposatb hr3unko-
XVMUWYeCKMe CBOWCTBA
pas3INUHbIX BUJOB
AUCMEPCHBIX CUCTEM

WccnepoBaTb CBOMCTBA
OpraHnyecKmx un
HeopraHN4YecKnx BeLLECTB
C UCMO/Ib30BaHNEM
KauyeCTBEHHbIX peakLuil

Wccneposatb
KayeCTBEHHble peakLumn
HeopraHM4YecKunx BeLLecTB

Wccneposath
KayeCTBEHHbIE peakLuu
OpraHMyecKux coefnHeHn
OTAENbHbIX KNaccoB

OUueHOYHbIE MepPONPUATUSA OK

OK 01
OK 02

1 3afayv Ha NpUroToBfeHNe
pacTBOPOB.

2. [paKTUKO-OpUEHTUPOBAaHHbIE
pacuyeTHble 3afaHnsa Ha
AMUCMEPCHbIE CUCTEMbI,
NCMOoMb3yeMble B ObITOBOW U
NPOW3BOACTBEHHO
[eATeNbHOCTY YenoBeka.

NabopaTtopHas pa6oTa (Ha OK 01
BbIGOP):

- [puroToBneHne pacTBOpPOB,

- ViccnepoBaHne gUCnepcHbIX

CUCTEM.

1. JTabopatopHas paboTa (Ha OK 01
BbIGOP):

- AHa/IMTUYecKue peakumnm
KatnoHos I-VI rpynn;

- AHanuTunyeckme peakummu
aHVOHOB.

2. [MpakTnyeckune 3afaHna Ha
COCTaB/ieHMe YpaBHEHW
peakuunii 06Hapy>keHns
KaTuoHoB I-VI rpynn u
aHWOHOB, B T.4Y. B MOJIEKY/IAPHOWA

1N NOHHOI (hopmax.

1. JTabopaTtopHas paboTa (Ha OK 01
BbIGOP):

- KauyecTBeHHbIE peakuum Ha
OT/e/lbHble Knacchbl

OpraHMyecKux BeLLecCTs;

- KayecTBeHHbI aHan3
OpraHn4ecknx COeanHEHNA no

(YHKLMOHANbHbIM Fpymnam.
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9.1

911

Mogaynb / Pasgen
| Tema

PesynbTat 06y4yeHus

MpuknagHoi moaynb

Pasgen 8.
Xumus B ObITY 1
NPOV3BOACTBEHH
Ol AesATENbHOCTM
yesnioBeka

Xumus B 6bITy U
NPOV3BOACTBEHHO
N nesTenbHOCTH
yenoseka

Pasgen 9.1.
WccnepgoBaHue v
XUMNYECKUI
aHa/In3 06BbEKTOB
6rocgepbl

OCHOBBbI
nabopaTtopHoii
NpaKTUKK B
npoeccrnoHanbH
bIX nabopaTopusax

OueHunBaTb NocneacTena
ObITOBOM 1
NPOM3BOACTBEHHO
[esATeNIbHOCTY YenoBeKa ¢
NO3NLMIA 3KONOTNYECKON
6e3onacHoCTH

OueHnBaTb NocneacTens
ObITOBOW 1
NPOV3BOACTBEHHO
LeATeNbHOCTIN YeNoBeKa C
NO3ULNIA 3KONTOMMYECKOM
6e3onacHoCcTH

WHTepnpeTupoBaTh
XUMUYECKMe npoLeccbl U
AB/IeHUS B brnochepe

BbINOAHATb MOMHBIA LMKN
3KCNEepMMEHTaNIbHOr0
nccnefoBaHNna ¢
co60AeHMEM NpaBu
6e3onacHoro obpateHuns ¢
BELLlECTBAMMU U
nabopatopHbIM
ob6opyaoBaHMem

OUugeHOYHble MeponpuATUS

2. [MpakTnyeckune 3afaHnsa Ha
COCTaB/IeHME KaueCTBEeHHbIX
peakuunii 06Hapy>KeHns
OpraHNYecknX COoeAuHeHW.

3awmTa Keiica (C yyeTom
OyayLen npodeccnoHanbHOM
LeATeNbHOCTH)

Keiic (c yueTom bypnyLiein
npoeccroHanbHOM
[eATeNbHOCTH)
B0o3MOXHble TeMbI KeliCOB:
1 MNoTenneHne KNumaTa u
BbICBOOOX/AEHME ra30BbIX
rMapaToB CO [Ha OKeaHa.

2. byayuime matepuansl gnsa
aBua-, MalvHO- U
NpUGOPOCTPOEHUS.

3. HoBble maTepuansl ans
CO/IHEYHbIX GaTapeli.

4. JlekapcTBa Ha OCHOBe
pacTUTe/NIbHbIX MpenapaTos.

3awmTa yyebHo-
nccneoBaTelbCKoOro nNpoeKkTa
(c yueTom 6yayLen
NpogeccCnoHanbHoM
LeATeNbHOCTN)

1 JTabopaTopHas paboTa
«OCHOBbI 1abopaToOPHOIA
NPaKTUKK».

2. Tunosble pacyeTbl Mo
TeMaTUKe 3KCNepUMeHTa.

3. 3aflaun Ha BblUMCNEHNE
CpeAHero 3HaveHus
3KCMEPUMEHTa/IbHbIX [aHHbIX,
MOrpeLLHOCTH.

4. MNpefcTaBneHne pe3ynbLTaToB
3KCNepuMeHTa B pas/inyHoim
(hopme (Tabnuua, rpaguk,

OK

OK 01
OK 02
OK 04
OK 07

OK 01
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Monyas / Pazgen

Ne PesyabraT 00yuenus OueHouHbIe MeponpUSTHS OK
/ Tema
OTHYET, JOKJIAJ, PE3CHTALH).
9.1.2 | Xumunueckuii Hccnenosatek xumudueckuii |1. Tect «CBolicTBa U cOCTaB OK 01
aHanu3 mpod BOBI|COCTAB MPOO BOIBI BOZBD). OK 02
2. 3ananne « XUMHUYECKUHI OK 07

COCTaB BObI, THUIT BOJBI U
CTHIOCOOBI €€ MPUMEHEHUsD» (C
UCTIOJIB30BAHUEM HOPMATHBHBIX
JOKYMEHTOB).

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3aJaHNs Ha
COCTaB BOZBI M CITOCOOBI
BBIPA)KEHUS] KOHLIEHTPAIUN U
nepecueT KOHLEHTPALHi (C
UCTIOJIB30BAHUEM HOPMATHBHBIX
JOKYMEHTOB).

4. Jlaboparopnast pabota Ha
BBIOOD:

— OuucTka BOABI OT
3arpsI3HEHUN;

— Onpenenenne pH Boaw! U ee
KHUCJIOTHOCTH;

— Onpenenenne JkeCTKOCTH
BOJIbI U CIIOCOOBI €€
yCTPaHEHUSI.
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Monyas / Pazgen

Ne PesyabraT 00yuenus OueHouHbIe MeponpUSTHS OK
/ Tema
9.1.3 | Xumunueckuii Uccnenosate xumuueckuii |1. Tect «Opranuueckue u OK 01
KOHTPOJIb COCTaB MPOAYKTOB MUTAHUs |HEOPraHUYECKUE BEILECTBA, OK 02
KauecTBa BXOJALIMe B cOCTaB npoayktos [OK 07
MPOAYKTOB MUTaHUSD.
MIUTAHUS 2. IIpakTUKO-OpUEHTUPOBAHHBIE
3aAaHus MO KyJIMHAPHON
TEMaTHUKe.
3. JlaboparopHas padoTta (Ha
BBIOOD):
— ObHapyskeHue HUTPATOB B
MPOAYKTaX MUTAHUS,
— Uccnenosanue npoayKToOB
MUTAHUS Ha HAJU4YKe YIJIeBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpPT)
HA HaJu4ue yriieBOJOB
(kpaxmaJ, IIFK03a, caxaposa).
9.1.4 | Xumunueckuii Uccnenosate xumuueckuii |1. Tect no Teme «Xumudeckuit |OK 01
aHanm3 mpod COCTaB MPOO MOYBEI COCTaB HEOPTAaHUYECKHUX U OK 02
MIOYBbI OPTaHUYECKUX YIOOPEHHID. OK 07

2. 3ananue «B3zanmMocBsi3b
COCTaBa MOYBBI, TUIT TTOYBLI H €€
Ha3HAYCHUSD.

3. JlaboparopHuas padoTta (Ha
BBIOOD):

— ObHapyskeHue
HEOPraHUYECKUX MPUMecel B
npobax MoYBHI,

— Onpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHCJIOTHOCTH U IIEJIOYHOCTH.
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Mogaynb / Pasgen

Ne
[ Tema

PesynbTat 06y4yeHus

9.1.5 VccnepoBaHue WccnenoBatb XMMMYECKNIA

OUugeHOYHble MeponpuATUS

Y4yebHO-nccneaoBaTenbCKumi

061bEeKTOB cocTaB 06beKTOB 6Mochepbl NMPOEKT B 06/1aCTy

6rocdepbl Ha NnprvMepe NPOAYKTOB
NUTaHWs, BOAbl 1 MOYBbI

9.2 Pasgen 9.2. NHTepnpeTupoBaTb
ViccnepgoBaHue - XMMMUYECKME NPOLECCHI U
XUMNYECKUI SIBJIEHUS B TeXHOcepe
aHa/In3 06bEKTOB
TexHochepsbl

nccnefoBaHUs 06bLEKTOB
orocepsl.

B0O3MOXHble TeMbl NPOEKTOB:
1 WNccnepoBaHne cocTaBa
MWHepasbHON BOAbI U
peKoMeHJauunu no ee
MCNONb30BaHMIO.

2. iccnepoBaHune
paspyLuaroLLero gencTaus
NPUPOLHOI BOAbI Ha
CTpOMUTe/IbHbIE MaTepuasbl.
3. CocTaBneHue npoekTa
LiBeTHUKa/oropoga/casa B
3aBMCUMOCTU OT cOCTaBa
npoaHasM3npoBaHHbIX MOYB.
4. CocTaBneHue
cbanaHCMpPOBaHHOI0 MEHKD Ha
[eHb (Heaento) B 3aBUCUMOCTM
OT COAEPXXaHUA XUMUYECKUX
MaKpo Y MUKPO3/1eMEHTOB B
NPOAYKTaxX MUTaHUS.

5. iccnepoBaHne KavecTsa
NMUTLEBON BOABI.

6. ViccnepoBaHme npo6
BOJOMNPOBOAHON BOAbI Ha
npeLMeT yCTpaHeHNs
YECTKOCTU.

7. YcTpaHeHue XeCcTKOCTN BOAbI

B Ce/IbCKOX03ANCTBEHHOM’
[AeATeNbHOCTH.

Y4ebHo-mccnegoBaTeNbCKNii
NPOEKT (C y4eToM OyayLel
NpoheccMoHabHOM
LeATeNbHOCTH)

OK

OK 01
OK 02
OK 04
OK 07
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Monyas / Pazgen

Ne PesyabraT 00yuenus OueHouHbIe MeponpUSTHS OK
/ Tema

9.2.1|OcHoBbI Bemonssts nonHeii uukn | 1. JlaGoparopnas pabora OK 01
nabopaTopHOi SKCMEPUMEHTAJIBHOIO «OCHOBBI JTabOpaTOpHOU I[IK 3.1
NPaKTUKU B HCCIIEIOBAHMS C NPAKTUKI.
poeCCUOHAIIBH | COOJTFOICHUEM MPaBUIT 2. TUIoBBIE PacyeThI MO
BIX JIA0OpaTOPHsIX |0e30MacHOro OOpalleHusi C |TeMaTHKe YKCIIEPUMEHTa.

BEIECTBAMH U 3. 3agauu Ha BBIYUCIIEHUE
71a00paTOPHBIM CpeAHero 3HaYEeHUs
o0opynoBaHueEM SKCIIEPUMEHTAJIbHBIX JAHHBIX,
MOTPELIHOCTH.
4. IIpeacraBiieHuE pe3yabTaTOB
SKCIEPUMEHTA B PA3JIUYHON
dopwme (Tabnuia, rpaduk,
OTYeT, OKJIAJ, PE3CHTALHS).

9.2.2 | Xumunueckui Hccnenosate xumuueckuii 1. 3agaun Ha onpeneneHue OK 01
aHanm3 mpod COCTaB MPOO TEXHUYECKOW |METaJJIOB, HEOPTAHUYECKHIX OK 02
TEXHUYECKON BOZIbI AHMOHOB U OPraHUYECKUX OK 07
BOJIbI BEIIECTB B TEXHUYECKOH BOJIE

Pa3HOrO Ha3HAYEHUsI. IIK 3.1
2. Ilpaktuko-opuenrtuposanusle (11K 4.1

TEOpeTUYECKUE 3aTaHUS HA
COCTaB BOJABI M CIIOCOOBI
BBIPAKEHUS] KOHIICHTPAIUIA U
nepecueT KOHLEHTPALHi (C
UCTIOJIb30BAHNEM HOPMATHBHBIX
JOKYMEHTOB).

3. 3apanue « XUMUYECKUN
COCTaB TEXHUYECKON BObI, THIT
BOJIBI M CITIOCOOBI ee
pUMEHEHHsD» (C
UCTIOJIb30BAHNEM HOPMATHBHBIX
TOKYMEHTOB).

4. Jlaboparopnas padorta (Ha
BBIOOD):

— Onpenenenue XJI0pUAO0B
METOJIOM TUTPOBAHHUS B
TEeXHUYECKOU BOJE;

— Onpenenenne JKeCTKOCTH
TEXHUYECKOU BOBI METOIOM
TUTPOBAHHSI.
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Monyas / Pazgen

Ne PesyabraT 00yuenus OueHouHbIe MeponpUSTHS OK
/ Tema
9.2.3 | Xumunueckuii Uccnenosate conepxanue |1. Tect no Teme «Xumudeckuit |OK 01
KOHTPOJIb YIJIEKUCIIOTO Ta3a B BO3AyXe [cocTaB atMocdepHoro Bozayxa |OK 02
KauecTBa BO3AyXa U Bo3xyxa pabouelt 30HbD. OK 07
2. IIpakTUKO-OpUEHTUPOBAHHBIE
3a/1aHMsl HA XUMUYEeCKUH aHalu3
COCTaBa BO3AyXa.
3. JlaboparopHnas pabota
«Ompenenenne conepkaHus
YTJIEKUCIIOTO ra3a B BO3AyXe
MOMeILEeHUs JKCIpecc-
METOJIOM.
9.2.4| Xumnueckuit HUccnenosate npoOsbI 1. IlpakTuko-opuentuposansbie |OK 01
aHanm3 mpod MAaTEPHAIIOB CTPOUTENIBHO- [3aAaHUS 110 XUMHUYECKOMY OK 02
MaTepHUaIOB pecTaBpalMOHHON aHamu3y pod MaTepuaion OK 07
CTPOUTENBHO- NEesATeIbHOCTH U U3aiiHa  [cTpouTenpHO-pecTtaspanuoHHon (11K 3.1
pecTaBpallMOHHON NEATENbHOCTH U AU3aiTHA. [IK 4.1
NESITeIbHOCTH U 2. Jlaboparopnas padota (Ha
au3aiHa BBIOOD):
— U3rorosnenue kpacok
(monbop MUrMEeHTOB U
CBSI3BIBAIOIIUX BELIECTB),
— HMccnenosanue CBOUCTB
BSDKYILMX BELIECTB Ha MpUMepe
rUrca.
9.2.5|HUccnenosanue UccnenoBate xumuueckuii | Y4eOHO-MCCIEI0BATENbCKIN OK 01
00BEKTOB cocTaB OOBEKTOB NPOEKT B 00sacTu OK 02
TexHoC(hepsI TexHoc(hephl HAa IpUMEpe  |HCClIeOBaHUS OOBEKTOB OK 04
TEXHUYECKOH BOABI U TeXHOC(EPHI. OK 07
MaTepHasoB CTPOUTENbHO- |B0O3MOXKHbBIE TEMBI IPOEKTOB!
pecTaBpallMOHHON 1. Kontponab kauecTBa I[IK 3.1
JESATEIbHOCTU U JU3aliHA  [TEXHMYECKOU BOJBI pA3HBIX IIK 4.1

BUJIOB B COOTBETCTBUU C
meroankamu o I'OCT.

2. Co3paHue neKOpaTUBHOU
ITYKATyPKH.

3. IIurMeHTHl B U3ACTUSIX U3
CTEKJIA.

4. Uccnenosanue
pa3pyLIaroIIero AeHCTBUS BOIbI
Ha CTPOUTENIbHBIE MATEPHAITBL.
5. OueHka COCTOSIHUSI BO3yXa
paboueii 30HbI CHIeHAJIICTA
(TexXHoJOra, CTPOUTENSA U T.11., C
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Monyas / Paznen
/ Tema

PesyabraT 00yuenus

OueHouHbIe MeponpUSTHS

OK

y4eToM o0actu
npod)eCCHOHANTbHOM
JEeSITeNIbHOCTH) B COOTBETCTBUU
C HOPMATHBHBIMHU
TOKYMEHTAMHU.
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