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1. OBIMASI XAPAKTEPHCTHKA PABOUYEM ITPOTPAMMEI YYEBHOI'O MPEJMETA
OVIIL.13 XHMMHUA»

1.1. Mecro yue6HOro mpeamMera B CTPYKType OCHOBHOH mpodeccHOHANLHOH 00pa3oBaTe/IbHOH
NporpamMmbl

YuebHblit npeamer «Xumus» sBisieTcs 00s13aTeNbHOM YacThI0 00meo6pa3oBaTeIbHOrO LKA
obpasoBatenbHOii mnporpammel B cootBerctBud ¢ ®I'OC CIIO cneumamsHoctH 20.02.01
Akonornyeckast 6€30MacHOCTb NPHUPOIHBIX KOMILIEKCOB.

TpynoemkocTe aucuuimHbl «XHUMUS» Ha yriayOJeHHOM ypOBHe cocTaBiser 144 wvaca, u3
koTopbix 102 yaca — 6a3oBbiii Moaynb (7 pasnenos) U 42 yaca — IPUKIANHON Moaynb (2 pa3nena),
BKIIIOYAIOIIHIT  NPAaKTHKO-OPHEHTHPOBAHHOE  COAEpXKAaHHWE,  YCHIHBaKOllee  MNPOQHIbHYIO
COCTaBJSIIOLIYIO MO KOHKPETHO# NPO(ECCHH HITH CIIELHATbHOCTH.

IIpuxnagHoii MoAyNb BKIIIOYAET ABa pa3aena. Pasnen 8 «Xumus B ObITY U NPOH3BOACTBEHHO#
AEATEeIBPHOCTH YEJIOBEKA» PEAU3YeTCs JUIs BCEX CIELHAIbHOCTEH Ha MaTepualie KeifiCOB, CBA3aHHBIX C
JKOJIOTHYECKOH O€30macHOCThI0O MW OLEHKOH TMOCieAcTBHii OBITOBOH M MPOW3BOACTBEHHOH
AEATEeIBHOCTH, 110 OTpacisiM Oyaymei npoheCCHOHANBHOMN eI TeIbHOCTH 00y4aloluxcs.

Temaruka pasmena 9 Bapbupyercs no oobekty Oyaymei npogecCHOHANIbHON AEeATENbHOCTH
cTyneHToB — Ouocdepa (kuBbie OpraHu3Mbl) K TeXHOChepa (TEXHONOrHYeCKHe OO bEKThI):

— I YKPYIHEHHBIX rpynn cnenuanbHocteit 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00,
54.00.00 pexomeHnayercs Tematnka «MccnenoBaHie 1 XUMHIECKHH aHaIH3 O0BEKTOB TEXHOCHEPHD).

1.2, ITe1u u niiaHUpYyeMble Pe3y1bTAThI 0CBOEHHN Y4eOHOr0 npeamera

1.2.1. ITenn 1 3agayu yueOHOroO npeaMeTa

dopMHUpOBaHHEe Y CTYAEHTOB XMMUYECKON COCTABIAIOMIEH €CTECTBEHHO-HAYYHON KapTUHBI MHPa KakK
OCHOBBI TNPUHATHSA PELIEHUI B JXU3HEHHBIX U IPOM3BOACTBEHHBIX CHUTYAIMsX, OTBETCTBEHHOI'O
MOBEEeHUS B IPUPOIHOI cpene.

3agauu yueOHOTO NpeaAMeTa;
1) chopMupoBaTh NOHMMAHHME 3aKOHOMEPHOCTEH MNPOTCKAHMS XWMHYECKHX TIIPOLECCOB H SBJICHHH B
OKpPYXKAIIIEH cpeae, LEJOCTHON HAYYHOH KapTHHBI MHPA, B3AUMOCBA3H U B3aHMO3AaBUCHMOCTH €CTECTBCHHBIX
HayK,

2) pa3BUTh YMEHHS IPOBOAWUTb PACHUETHI IO XMMHYCCKMM (POpMysiaM H YpaBHEHHMSAM XHMHYECKHX PEAKLH,
IUTAaHUPOBATh M MHTEPIIPETUPOBATD PE3YIbTATH XHMHUIECKHUX 3KCTICPUMEHTOB,

3) cdopmupoBaTh HABBIKM MPOBEACHHS XHMHYCCKHX SKCICPUMEHTANBHBEIX HCCIACAOBAHHH C COOMIOACHHEM
mpaBuIT 6e30MacHOro OOpalIeHIs C BELIECTBAMHU U JIA0OPATOPHEIM 000pyAOBaHHEM;

4) pa3sBUTh YMCHHS aHaIW3HPOBATh, OLICHHWBATH, MPOBEPATh HA AOCTOBEPHOCTh M 0000maTe HHpOpMALIHIO
XMMHYECKOrO XapaKkTepa U3 Pas3IuIHbIX HCTOYHHKOB,

5) chopmupoBare yMEHHS HPOrHO3UPOBATH IOCICACTBHA CBOCH ACATCIBHOCTH M XHMHYECKHX MPHPOAHBIX,
OBITOBBIX M TIPOU3BOACTBEHHBIX MPOLIECCOB,;

6) cdopmupoBaTh NOHMMAHHME 3HAYMMOCTH JOCTIDKCHHH XMMHYECKOH HAayKM M TEXHOJOTMH AN Pa3BHUTHIL
COLIMATBHOMN M POU3BOACTBEHHOH cdep.

1.2.2. ITnanupyembie pe3ynbTaTel OCBoeHHs yueOHoro mpeamera B cootBeTcTBHH ¢ ®T'OC CITO u Ha ocHOBe
®1rocC Coo



Kon u HauMeHoBaHue

dhopmupyembix
KOMIIETEHIHAI

ITnanupyembie pe3yJbTaThl OCBOCHHS YIEOHOTO NMpeamera

OO6wue

JlucrumnmHapHbie

OK 01. Buibupams
cnocobet  pewienus
3a0au
npocgpeccuonansnoii
deamelbHoCHU
HpUMEHUMENbHO K
Pa3IUUHBIM
KOHmeKcmam

B yacTi TpyZ10BOrO BOCIHTAHUS:

- TOTOBHOCTb K TPYyAY, OCO3HaHHE LEHHOCTH
MacTepCTBa, TpyAomobue;

- TOTOBHOCTb K AaKTHBHOH IEATEJIbHOCTU

TEXHOJIOTHYECKOM U COLIMAJIbHOM
HANpaBJICHHOCTH, CHOCOOHOCTD
UHULHHPOBATD, IUTAHHPOBATh U
CaMOCTOSITEJILHO BBITIOJIHATD TaKyIo
JEATEJIbHOCTD,

- UHTEpeC K  pasaumdHbiM  cepam

npodeCCUOHATBHOMN IeATEILHOCTH,

OBnaneHue yHUBEPCAJIbHBIMH  Y4EOHBIMH

II03HAaBATENLHBIMH AEHCTBUIMU,
a) 6a30BbIe IOrHUECKHe NEHCTBYS:

- CaMOCTOsTENIbHO  (OpPMyNHPOBaTH U
aKTYaJIN3UPOBaTh NMPoOJieMy, pacCMaTPUBATh
€e BCECTOPOHHE;

- YCTaHaBIMBaTb CYIIECTBEHHbIN MpPU3HAK
WIH OCHOBaHHSA s CpaBHEHMS,
kJjaccudukaium 1 0600LIeHNS,

= OnpeacATL LEIH ACATCIIBHOCTH, 3aaaBaTh
nmapaMeTpbl U KPUTCPUHN UX JOCTHXKCHUA,

- BBIABJIATD 3aKOHOMEPHOCTH u
IIPOTHBOPEYUS B paccMaTpHUBaeMbIX
SIBJICHUSAX;

- BJIaJileTh CHCTEMOH XHMWYECKHWX 3HAHHH, KOTOpas BKIIOYAET:
OCHOBOMOJIAralomue MOHATHA (XMMHYECKHi 3JIEMEHT, aTOM, JJIEKTPOHHAs
obosouka aroma, s-, p-, d-3JIEKTpOHHBIE OPOUTANIM aTOMOB, HOH, MOJIEKYJIa,
BaJIECHTHOCTb, 3JIEKTPOOTPHUIATENILHOCTb, CTENEHb OKUCIICHUS, XUMHIECKast
CBSI3b, MOJIb, MOJISIPHAsi Macca, MOJUIPHbIH OObEM, YIJICPOAHBINH CKEJIET,
(yHKIMOHAIbHASA TPYMIA, PAAUKAJ, H30MEPHS, H30MEPbl, TOMOJIOTHYECKHii
pAn, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOA- M  a30TCOoepIKallue
coellMHEeHMs, OMOJIOTHYECKH aKTHBHBbIE BeIecTBa (YIJICBOABI, JKHPBI,
6enku), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbIE
COENMHCHUS, KPHUCTAJUIMYECKAsh pPELIETKa, THIbI XHMHYECKHX PpeaKIHii
(OKI/ICJII/ITCJII:HO-BOCCTaHOBI/ITeJ'lebIe, 9K30- H IHAOTCPMHUYCCKHC, pCAKLIHA
HOHHOTO oOMeHa), pacTBop, 3JIEKTPOJIUTHI, HE3JICKTPOJIUTEL,
3NEKTPONIMTHIECKAs! UCCOLHALUSA, OKHCIIHMTENb, BOCCTAHOBHTEJIb, CKOPOCTh
XHMHYECKOH PpeaKIHH, XWUMHYECKOS PABHOBECHE), TEOPHH M 3aKOHBI
(TeopHa XMMHYECKOTO CTPOCHHsI OpraHndeckux BewlecTs A M. Bytieposa,
TEOpHsl DJEKTPOJIMTHYECKON AHCCOUMAaLMH, nepmopmdeckwiit 3akon JH.
Menpeneena, 3aKOH COXpaHeHHs Macchbl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3bIK XMMUH, (PAKTOJIOTMYECKHE CBEJICHHS O CBOWCTBAX,
CoCTaBe, IIOJMyYeHHH U O€30MaCHOM HCMOJIB30BAHHH  BaXKHEHIIHX
HEOPraHWYECKNX M OPraHW4YeCKHUX BemecTB B OBITY H NPaKTHYECKOM
NesATeIbHOCTH Y€JIOBEKa;

- YMeTb BbIAB/SITH XapaKTepHbIE NPU3HAKKM W B3aUMOCBS3b H3yUYEHHBIX
HOHATHI, IPUMEHATh COOTBETCTBYIOINUE MOHATHUS IIPU OMHUCAHUU CTPOCHUS
U CBOMCTB HEOPraHMYECKUX U OPraHWYECKUX BEIIECTB U MX MpPEeBpalleHHUIt;
BBIABJIATD  B3aMMOCBSI3b XMMHUYECKMX 3HaHHM C MOHATHSIMH M
MPEACTaBICHUAMHU IPYTHX €CTECTBEHHOHAaYyYHBIX NPEAMETOB;

- yMeTb HCHOJb30BaTb HAMMEHOBAHUA XHUMHYECKHX COEIHHEHHIt
MEXAYHAPOAHOTO COH3a TEOPeTHYECKON § NpUKIANHOM XHUMHHM H
TPUBHAJIbHbIE HA3BAHWUS BaXKHEHIINX BELIECTB (STHIIEH, aLETHIEH,
runepuH, ¢eHon, GopManbaerua, yKCycHas KHCIOTa, TUIMLAH, YrapHbIHA




- BHOCHTb KOPPEKTHBbl B IEATEIBHOCTD,
OLIEHUBAaTb  COOTBETCTBHE  pe3yJbTaTOB
LensM, OLEHUBAaTb PUCKH  MOCHEACTBUI
OEeATEeIbHOCTH,

- pa3BUBaThb KpEeaTUBHOE MBbILLICHHE IpH
pelLIeHNH KU3HEHHBIX IpobieM

6) GazoBble HCCIENOBATEILCKHIE ACHCTBYA:

- BIAfieTh HaBbIKAMH y4e6Ho-
HCCIen0BaTeNbCKOMN H MPOEKTHOM
NeATENIbHOCTH,  HAaBbIKAMH  pa3pelleHHs
npobnewm;

- BBISIBJIATh MPUYHHHO-CJICACTBEHHBIE CBA3H H
aKTyaIu3UpOBaTh 3ajmady, BBIIBHTaTh
THIIOTE3y €€ pellieHHs, HAXORAUTb APTYMEHTBI
IJis1 [OKa3aTejbCTBA CBOMX YTBEPXKICHHIA,
3a1aBaTh MapaMeTPbl U KPUTEPHH PEIIECHHS,

- AHAJIU3UPOBaTb IIOJNyYCHHbIE B XOAE
pelLleHus] 3aJa4du Pe3yJbTaThl, KPUTHYECKH
OLIEHHBATb UX IOCTOBEPHOCTD,
NPOTHO3UPOBATh H3MEHEHHE B  HOBBIX
YCJIOBUSIX;

- yMeTb HNePEeHOCUTb  3HAHHUA B
NO3HABATENIbHYI0 U MPAKTHYECKy0 00nacTu
KH3HEAEATENIbHOCTH,

- yMeTb HUHTErpHpPOBATb 3HAHHSA M3 Pa3HbIX
NpeAMETHBIX 00acTeit;

- BBIABUIaTb HOBBIC HACH, IIpeAjararb
OPHUTHHAJIBHBIC MOAXOABI H PCIIICHHUA,
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ra3, yrjiekuciblii ra3s, aMMHaK, TalleHas H3BeCTb, HErallleHash H3BECTb,
NUTbEBAsi COJla M JPYTUX), COCTAaBJATH (HPOPMYJIBI HEOPTaHHUYECKHX H
OpPraHHYECKHX BELIECTB, YPABHECHUS XHMHYECKUX PeakiHii, 0ObACHATh UX
CMBIC]I, TOATBEPXKAATh XapaKTePHble XHUMHYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOIIMMHM ~ JKCIEPHMEHTAMH M 3alHCAMH  YpaBHEHHI
XUMHMYECKHX PEaKIUM,

- YMEThb YCTAaHABIHMBaTh MPUHAIJIC)KHOCTb W3YYEHHBIX HEOPTaHHYECKHUX H
OPraHHYECKHX BEIIECTB K OMPENeSICHHBIM KJIacCaM U IPYNNaM COeUHEHHI,
XapaKTEepH30BaTh MX COCTaB M BAaXKHEWINHE CBOWCTBA, OMPEAENSATH BUIBI
XMMHYECKUX CBs3ell (KOBAJICHTHAs!, HOHHAs, METAJUIHYECKAsi, BOXOPOAHAs),
THANBI  KPUCTAUIMYECKHX  PELIeTOK  BEIUeCTB;,  KJacCUPULMPOBATH
XHMHYECKHE PEaKIIHY,

- chopMUpPOBaTH MPEACTABJIEHHS. O MATEPHAJIbHOM CAUHCTBE MHPA,
3aKOHOMEPHOCTSIX U TIO3HAaBa€MOCTH SBJICHUI TIDUPOABL, O MecTe H
3HAUEHHMH XMMUH B CHCTEME €CTECTBEHHBIX HAayK U €€ POJiH B o0ecrieYeHHH
YCTOHYMBOTO  pasBUTHA  4YENOBEYECTBA. B PEIICHHH  MpoOsieM
9KOJIOTUUECKOH, dHEPreTUdecKoil M mMuImeBoil O€30MaCHOCTH, B Pa3BHTHH
ME€OMLVHBL, CO3TAHNYN HOBBIX MaTCpPHaAJIOB, HOBBIX HCTOYHHKOB SHEPIrHH, B
ofecrniedeHNH PaLHOHAJIHGHOrO IPHPONOMOIL30BAHHA, B (HOPMHPOBAHHM
MHPOBO33PEHHA U OOLIEeH KyJNbTypbl YeNOBEKa, a TAaKXKE SKOJOTHYECKH
00OCHOBaHHOTO OTHOLIEHUS K CBOEMY 3[0POBbIO H MPHPOIHOI CPEAE;




- CImOCOOHOCTb WX HUCIIOJNB30BAHUS
MO3HABATEJILHON U COLIMAIBHON MPAKTHKE

B
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- BJAfiETb CHCTEMOH XHMMHYECKHX 3HaHHMH, KOTOpas BKJIKOYAET,
OCHOBOMNOJAralliue MHOHATHA (HOMOJIHUTENbHO K CHCTEME MOHATHIA
6a30BOro ypoBHs) - HM30TONBI, OCHOBHOE H BO30OY)KACHHOE COCTOSIHHE
aToMma, rubpuau3auus aTOMHbIX opburaneii, xumudeckas cBasb (" " u "",
KpaTHble CBSI3H), MOJISIpHAs KOHLIEHTpaLUsi, CTPYKTypHas ¢opmyia,
u30MepHs (CTPYKTypHasi, reoMeTpuyeckasn (LMC-TPaHC-U30MEPHs), THIIbI
XHMHMYECKHX peakuuii (rOMO- M TreTeporeHHble, OOpaTHMbie M
HeoOpaTuMble), pacTBOpbl  (MCTHHHBIE, AMCIEPCHbIE  CHCTEMBI),
KPUCTAJUIOTUAPATBL, CTENEHb OUCCOLMALMH, DJIEKTPOJIM3, KPEKHHT,
puhOpPMUHT); TEOPUH U 3aKOHBI, 3AKOHOMEPHOCTH, MHPOBO33PEHUYECKHE
3HAHWAA, JIeXKAI¥e B OCHOBE MOHHUMAaHHs MPHIMHHOCTH M CHCTEMHOCTH
XVMHYECKUX SIBJICHHM, COBPEMECHHBIC TPEACTABICHHUA O CTPOCHHHU
BEIICCTBA HA ATOMHOM, MOJICKYJIIPHOM M HaJMOJIEKYJIIPHOM YpPOBHSX;
MpEACTaBICHUA 0 MEXaHUu3Max XUMHUYCCKUX peaKL[PIﬁ,
TEPMOANHAMUYICCKHUX u KHHETHUYCCKHX 3aKOHOMCPHOCTAX Hnx
NPOTEKAaHUs, O XHMHYECKOM pABHOBECHUH, IHCIEPCHBIX CHCTEMaX,
(axTONOrUUeCKNe CBENEHUs] O CBOHCTBaX, COCTaBe, MNOJYYEHHH H
0e30MaCHOM  HUCIOJBb30BAHMM  BAXHEHIIMX  HEOPraHUUECKHX M
OpPraHUYeCKUX BEUECTB B OBITY M NPAKTHYECKOH AEATENBHOCTH
yeoBeka, OOIMX HAYYHBIX IPHUHIMINAX XHMHUYECKOrO MPOU3BOACTBA (Ha
NpUMepe TNPOM3BOACTBA CEPHOM KHCJIOTHl, aMMHaKa, METAHOJA,
nepepaboTku HehTH),

- yMEeTb NPOBOAUTH PacHeThl MO XUMHUIECKUM (PopMynaM ¥ ypaBHEHHAM
XUMHUYECKHUX PEAKLHi C UCTIONb30BAaHHEM (PH3HUECKMX BEMMIHH (MAcChl,
obbeMa ras3oB, KOJMYECTBA BEILECTBA), XaPaKTEPHU3YIOIIMX BEILECTBA C
KOJIMYECTBEHHOI CTOPOHBI. pacueTbl MO HAXOXKICHHIO XHMHYECKOi
¢dbopmysbl BemecTBa, pacuerbl Maccel (0ObeMa, KOJNMYECTBA BELLECTBA)
MPOAYKTa pPEaKUHH, €CIH OOHO W3 HCXOAHBIX BELIECTB AAHO B BHIE
pacTBopa C ONpeAeseHHOH MacCOBO#M JONEH pPaCTBOPEHHOrO BEIIECTBA
WIH OaHO B u30bITKe (HMMeeT NpHUMECH), pacdeThl MacCOBOI MM
0o0beMHOIl moNM BbIXOZA TMNPOAYKTAa PEAKLHH, pPacdeThl TEIIOBOroO
addekra peakmii, 06beMHBIX OTHOIIEHHMI ra30B;
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- YMETb BBIBIIATH XapaKTEPHbIE MPHU3HAKH H B3aHMOCBA3b H3yYEHHBIX
MOHATHH, NPHMEHATH COOTBETCTBYIOIUHE TMOHATHA TNPH OMHCAHHU
CTPOEHHs M CBOICTB HEOPraHWYECKMX W OPraHMYEeCKHX BELIECTB U HX
NpEeBpallCHHH; BBIBJISTh B3aUMOCBA3b XHMHYECKMX 3HaHHH ¢
NOHATHAMH W TMpPEACTaBIICHWSAMH ApPYrHX TMNpeaMeToB i Oonee
OCO3HAHHOTO MOHHMMAaHMA H OOBICHEHHA CYLIHOCTH MAaTepHAIbHOTO
€IMHCTBA MHpPA;, HCNOJNB30BaTh CHUCTEMHblE XHMHYECKHE 3HAHHA IJIA
obbAcHeHus " IIPOTHO3HPOBAHUA SBJICHHIA, HUMEIOLIHX
€CTE€CTBEeHHOHAYUYHYIO IIPUPOLY;

- YMeTb HCNONb30BaTh HAUMEHOBAHUSA XHMHUYECKHMX COE€OUHEHHH
MEXIYHApOAHOrO COI03a TEOPETHYECKOW U MPHUKJIAZHOH XHMHM H
TPUBHAJIbHBIE Ha3BaHMsl BEIIECTB, OTHOCSLIUXCS K M3Y4YE€HHBIM KJIacCaM
OPraHMYECKMX M  HEOPraHM4eCKMX COEAMHEHMI;  HCIIOJNb30BaTh
XUMHUYECKYIO CHMBOJIMKY JUIA COCTaBJIEHH (OPMYJT HEOPraHHYeCKHX
BEILECTB, MOJIEKYJSIPDHBIX M CTPYKTYPHBIX (Pa3sBepHYTBIX, COKPALIEHHBIX
M CKENEeTHBIX) (OPMyJI OpPraHHYECKHUX BELIECTB;, COCTABJATH YPaBHEHHS
XHMMHYECKMX pEaKLUUi M pPacKpblBaTh HX CYWHOCTb. OKHUCIHTENIBHO-
BOCCTAQHOBUTEJIbHBIX PEaKLUI [TOCPEICTBOM COCTABIICHMS JIEKTPOHHOTO
OamaHca 3THX peakuuii, peakuuii MOHHOrO OOMEHa MyTeM COCTaBJEHHs
HX MOJHBIX U COKPAILECHHBIX MOHHBIX YPAaBHCHWH, peakimil MMApOJIN3a,
peakimii  KOMILIEKCOOOpa3oBaHui (Ha MpHUMEPE THAPOKCOKOMILUIEKCOB
IIVHKA 1 QJIFOMUHUS), TOATBEPKAATh XapaKTEPHbIE X UMHYECKHE CBOMCTBA
BEILECTB COOTBETCTBYIOIMMH 3KCIIEPUMEHTAMH U 3aIHCAMH YpPaBHEHHIA
XUMUYECKIX PEeaKLIHii;

- yMeTh KiaccuULHUPOBaTh HEOPraHUYECKHE W OPraHMYECKHe BELEeCTBa
U XHMHMYECKHE pEaKLHM, CaMOCTOSTEIbHO BBIOMpaTh OCHOBAaHHA H
KPUTEPUM AJA KJIaCCHOUKAIMHM H3y4aeMbIX XHMHYECKHX OOBEKTOB,
XapakTepu3oBaTb COCTaB M  Ba)KHEHIIME  CBOMCTBA  BELUECTB,
NpHHAANEKAMMX K OMPENENCHHBIM KJIACCaM M TIpylmaM CO€OUHEeHHit
(pocThle BeleCTBa, OKCHABL, THAPOKCHJBL, COJNH, YIJIEBOAOPOABI,
npocTele 3(UpBL, CIHPTHL, (EHONbI, ANBAETHIBI, KETOHBI, KapOOHOBbIE
KHCJIOTBI, CIIOXKHBI€ 3(HPBI, XKHPbI, YIIIEBOABL, AMHHBI, AMHHOKHCIIOTHI,
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OeNku); MPUMEHSTh 3HAHUS O COCTAaBE U CBOWCTBAX BEIECTB IS
5KCNEPUMEHTAIBbHON MPOBEPKH TAIIOTE3 OTHOCHUTEJIBHO
3aKOHOMEPHOCTEN MIPOTEKAHUSA XUMHUYECKUX peakuuii 51
MPOrHO3UpPOBaHUsA BO3MOKHOCTEH UX OCYILICCTBIICHUA,

- yMeTb TIIOATBEpPXKAAaTb Ha KOHKPETHBIX IpUMepax XapakTep
3aBUCHMOCTH PEAKIIMOHHONW CIIOCOOHOCTH OPTaHUYECKUX COSIUHEHHH OT
KPaTHOCTH W TUNa KoBajeHTHOH cBsi3u (" " u ""), B3aMMHOTO BIIUSTHHS
aTOMOB U TpPYyNIl aTOMOB B MOJIEKyJlax;, a TakXe OT 0cOoOeHHOCTei
peann3aluy pa3IMyHbIX MEXaHU3MOB IIPOTEKAHUS PEeaKIIHii,

- YMETb XapaKTepU30BaTh SJIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM H
BO30YKI€HHOM COCTOSTHUM) W HMOHOB XHUMHYECKHX 3JIEMEHTOB 1 - 4
nepuonos Ilepunonuueckont cucremsl [ M. Menaeneea U uxX BaJEHTHbIE
BO3MOXKHOCTH, HCTIONB3Yst moHsTHs "s", "p", "d-3nekrponHble” opOuTanmy,
SHEPreTUYeCKre YPOBHH, OOBSICHATL 3aKOHOMEPHOCTH H3MEHEHUS
CBOWMCTB XHMHUYECKHUX 3JIEMEHTOB M O0Opa3yeMbIX UMH COCAMHEHHUI 10

MepUOIaM U rpyIIaM;




OK 02.
Hcnonvszoeams
coepemerible
cpeocmea  noucka,
ananusa u
unmepnpemayuu
ungopmayuu u
ungopmayuonnsle
mexnonozuu ona
GLINONIHEHUA  3A0aY4
npogpeccuonanvnov
deamenvHocmu

B obnacTu IeHHOCTH HAYYHOTO MO3HAHUS:

- chOpMHPOBAHHOCTH  MHPOBO33PEHHA,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3sBHTHS HayKH W OOIECTBEHHOH MPaKTHKH,
OCHOBAaHHOTO Ha  juayiore  KyJbTyp,
CIOCOOCTBYIOIIErO0 OCO3HAHUIO CBOETO MECTa
B NOJIUKYJIBTYPHOM MHpE;

- COBEpLICHCTBOBAHME  S3BIKOBOH U
YUTATEJIbCKOM KYJBTYPbl Kak CpeAcCTBa
B3aUMOAECICTBUA MEXY JIIOIbMHU U TO3HAHHUS
MHDA,

- OCO3HaHHE LIECHHOCTH Hay4HOH
JICATENIbHOCTH, TOTOBHOCTb OCYINECTBJIATH
IIPOEKTHYIO U HCCIIE/IOBATENBCKYIO

IEeSTENbHOCTh MHANBUAYAJILHO U B IPYIINE;

OBnaneHue yHHMBEPCAIBHBIMH  y4eOHBIMH
MO3HABATEIbHBIMH JCHCTBUAMH.

B) pabora ¢ uHpOpManueii:

- BJIAZIETh HaBbIKAMH HIOJTy4EeHHUs
UH(OPMAIMK M3 UCTOYHHUKOB PA3HBIX THIIOB,
CaMOCTOAITENIbHO  OCYINECTBISATH  TOMCK,
aHaNM3, CHUCTEMATH3ALMIO ¥ WHTEPIPETALHIO
HHpOpPMaMK pPasIMYHBIX BUAOB U (opM
NpeNCTaBIICHN,

- CO31aBaTh TEKCTHI B pa3IMYHbIX opmaTax ¢
y4eTOM Ha3Ha4eHus WHPOPMALIMK U LEJICBOH
ayOMTOpHH, BBHIOMpas ONTHMAIBHYIO (popMy
Hpe,HCTaBJ'leHI/ISI M BHU3YyaJIN3aIUH,
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- yM€Tb IIaHUPOBAaTh U BBHINOJIHATD XUMHUYECKUI 3KCIEPUMEHT (TIpeBpaleHus
OpraHMYECKUX BELIECTB NP HArPEBAHWH, MOJYUEHHE 3THUJIEHA U M3YYEHHUE ero
CBOIMCTB, KaueCTBEHHbIE PEAKIMH HA AJbAETHIbL KpaxMal, YKCYCHYIO KHUCJIOTY,
neHaTypauus OeNKOB IIpH HarpeBaHUM, LIBETHBIE peakUMy OenKOB, MPOBOIUTH
peaxkuuy MOHHOrO OOM€Ha, ONpeneNaTh Cpeny BOAHBIX PACTBOPOB, KAUECTBEHHbIE
peakuuy Ha Cyabdar-, KapOOHAT- ¥ XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS; pelIaTh
SKCIEepPUMEHTaIbHbIe 3amauu 1o TemaMm "Meramnel" u  "Hemeramne") B
COOTBETCTBUM C IpaBMJIaMH TEXHUKM O€30IMaCHOCTM IpH obpaiueHuu ¢
BellleCTBAMM M JabopaTopHeIM 00OpyIOBaHHEM; IIPEACTAaBIATL PE3YJILTATHI
XMMHUYECKOTrO JKCIepuMeHTa B (OpMe 3amucH ypaBHEHHU# COOTBETCTBYHOLIMX
peaxuuit 1 GopMyaMPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTaTOB;

- yMeTb aHaJIU3UPOBaThb XUMHYECKYI HH(POPMALMIO, MOIYHAEMYI0 H3 pasHbIX
MICTOYHUKOB (CPEenCTB MaccoBoii uHpopmarmy, cete IHTEpHET U Apyrue),

- BIaIETh OCHOBHBIMH METOZAMM HAYYHOIO MO3HAHMS BEIIECTB H XHMHYECKHX
siBneHui (HabmroneHue, u3MepeHHe, SKCIIEPUMEHT, MOAEIHPOBAHKE),

- YMeTb MPOBOAUTH pAacyYeThl MO XHUMHYECKHM (opMysiaM H ypaBHEHHIM
XUMHYECKHX  peakuMifi C  HCHOJMB30BaHHEM  (PHU3HYECKHX  BEJIMYHH,
XapakTepHU3YIOIIMX BEMECTBA C KOJHYECTBEHHOH CTOPOHBL. MAacChl, 00BeMa
(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJMYECTBA BELUECTBA, HCIMONB30BATh CHCTEMHBIE
XAMHMYECKHE 3HAHUS JUId IPHHATHA peElieHHH B KOHKPETHBIX  KH3HEHHBIX
CHUTyaLUsIX, CBA3aHHBIX C BEIIECTBAMH H HX NMPHMEHEHHEM,;

- YMETb CaMOCTOSTEJNIbHO IUIAHHPOBaTh M MPOBOAUTb XMMHYECKHI KCMIEPUMEHT
(nosy4yeHHe M H3yYEHHE CBOWCTB HEOPraHMYECKMX M OPraHHYECKMX BELIECTB,
Ka4eCTBEHHbIE€  PEaKUMH  YIJIEBOJIOPOAOB  PasIMYHBIX  KJIACCOB M
KHCJIOPOZICOAEPKAIMX OPTraHUYECKHX BEUIECTB, PELICHHE JKCIEPHMEHTAJIbHBIX
33a4 MO pAacNO3HABAaHUIO HEOPraHHYECKHX H OPraHMYECKMX BEIIECTB) C
cobmozeHneM npaBui 6e30macHOro obpaieHHs ¢ BeeCTBaMH M J1aGOpaTOPHBIM
obopynoBaHueM, GOpMyIHpOBaTH LENH HCCIEAOBAaHMS, NPEAOCTABISITL B
pa3nu4HOi GopMe pe3ysbTaThl IKCHEPUMEHTA, AHATM3HPOBATh H OLEHHBATH MX
JIOCTOBEPHOCTD;
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- OLICHMBaTb IOCTOBEPHOCTb, JIETHTUMHOCTH
HHGOPMALIMH, €€ COOTBETCTBHE MPABOBBLIM H
MOPAILHO-3THIECKHM HOPMaM,

- KCIONb30BaTh Cpe/CTBa HWHPOPMALIMOHHBIX
A KOMMYHHMKALMOHHBIX TEXHOJIOTHiIl B
PEIIeHUH KOTHHTHBHBIX, KOMMYHHKATHBHBIX
¥ OPraHM3alMOHHEBIX 3aJa4 ¢ CoONoAeHHeM
TpeGoBaHMI 3PrOHOMHKH, TEXHUKHA
0e30macHOCTH, TMTHEHBL,
pecypcocOepesxeHHs, MPaBOBBIX H STHYECKUX
HOpM, HOPM UH(POpMALIHOHHON
6e30macHoCTH;

- BJIaACTb HABBIKAMH paCclO3HABAHUA H

- YMeTb OCYIUECTBJIATH LIEIICHATIPABJICHHBI MOUCK XUMHYECKOH WHGOPMALMHU B
pasMYHBIX HCTOYHHMKAX (Hay4yHas M y4eOHO-HaydHas JHMTepaTypa, CpPENCTBa
maccoBoii uHpopmainu, cetb HTEpHET U Opyrue), KPUTHIECKH aHAIH3HPOBAThH
XUMHYECKYI0 HHpopManmio, nepepabaTriBaTh €€ U HCIONB30BaTh B COOTBETCTBUU
¢ TIOCTaBJIEHHO# y4eOHOI 3ajauei;

- BJIaJIeThb CHCTEMOH 3HaHUH O METO/IaX HAyYHOro MO3HAHUs SBJICHUN MPHUPOIPDI,
HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX M YMEHHUSIMH NMPHUMEHSTb 3TH 3HAHUA NpU
SKCNEPUMEHTAJIbHOM HCCJIEAOBAHHAN BEIECTB W JJISI OOBACHEHHS XUMHYECKHX
SIBJICHUH, HIMEIOLINX MECTO B MPUPOJIE MPAKTUUYECKON NEATENIbHOCTH Y€IOBEKA U B
MOBCEIHEBHOM JKU3HH,

3amuThl  MHGOpMauuy, HHPOPMALUOHHOM
0€30MacHOCTH JIMYHOCTH;
OK 04. ppexmueno | - T'OTOBHOCTb K CaMOPa3BUTHIO, | - YME€Tb IUIAHUPOBATH U BHIIONHATH XHMHYCCKHMi IKCHEPUMEHT (NpeBpaLleHHs

83aUMO00elicme06ams
u  pabomamv @
Ko/lleKmiige u
KoMaHOe

CaMOCTOATCIIBHOCTH 1 CAMOOIIPCACIICHUIO,

-OBJIafi€HNe HaBBIKAMH y4ebHo-
HCCIIeIOBATENbCKOM, NPOEKTHOMN U
COLIHAJIbHOM AEeATENbHOCTH,

Osnanenue YHUBEPCAJIbHBIMH
KOMMYHHKATHUBHBIMH A€HICTBUAMHU:

6) coBMecTHast AEATENbHOCTD!

- TMOHMMATh M UCIOJIb30BaThb MPEHMYILECTBA
KOMAHIHOM 1 MHHAUBUIYaJIbHOH paboThr,

- MPUHUMATD HeJH COBMECTHO#H
IeSTTEIbHOCTH, OpraHHU30BbIBaThb "
KOOPAUHHUPOBATH JieicTBUA no ee

OpraHMYeCKUX BeLIECTB NPH HATPEBAHWH, MOJNYICHHE FTHJIEHA M H3YYeHHE €ro
CBOICTB, KaueCTBEHHbIE PEAKIMH HA ANBJACTHIDBL, KPaxMaJ, YKCYCHYIO KHCJIOTY,
neHaTypauus OenKOB NpHU HArpeBaHWH, IBETHHIC peakUHH OeNKOB, MPOBOAMTDH
peakLy HOHHOrO OOMEHa, OLPENesITh CPEAy BOAHBIX PaCTBOPOB, KAYE€CTBEHHbIE
peakLuu Ha CynbdaT-, kapOOHAT- U XJIOPU-aHUOHBI, Ha KATHOH aMMOHHS, pellaTh
3KCIEepPUMEHTaNbHble 3amauuno TemaMm "Mertamuiel" u  "Hemeramnel") B
COOTBETCTBMM C MpaBHJaMH TEXHHKM Oe30macHOCTH mnpu oOpaleHHH ¢
BemecTBaMd M JIA0OpaTopHbIM OOOPYHNOBAaHHEM, MPENCTABIATh PE3YJbTATHI
XMMHYECKOTO 3KCIepuMeHTa B (hopMe 3amucH YpPaBHEHHH COOTBETCTBYIOIIHX
peakwuii 1 GOpMyIUPOBATH BHIBOJBI HA OCHOBE ATHUX PE3YJILTATOB,

-yMETb CaMOCTOSTENBHO IMJIAHUPOBAaTb U IPOBOAUTH XHUMHYECKHH SKCIEPUMEHT
(momyyenne M W3y4eHHE CBOWCTB HEOPraHUYECKHX W OPraHMYECKUX BEUIECTB,
Ka4eCTBEHHBIE  PEAaKUMH  Y[JIEBOAOPOLOB Pa3IAIHBIX KJIACCOB 7|
KHCJIOPOJICOAEPXKAIUX OPraHUYECKUX BEIIECTB, PELIEHHE SKCIEPUMEHTAIBLHBIX
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HOOCTHXXEHHIO. COCTaBJIATh IUIAH ACHCTBHI,
pacnpefienaTb pojJd ¢ Y4YETOM MHEHHH
Y4aCTHHKOB obcyxaaThb pe3yIbTaTHI
COBMECTHO# paboThi;

- KOOPJHMHHPOBaTh W BHIIONHATH PaboTy B
YCIOBHSX PpEAJIbHOTO, BHPTYaJbHOTO H
KOMOHMHHPOBAHHOTO B3aHMOJEIHCTBH,

- OCYLUECTBJIATb MOSHTUBHOE CTPATErHYECKOE
noBeleHHe B  pPa3jIMYHbIX  CHUTyaLMsX,
NPOSIBJIATH TBOPUECTBO U BOOOpakeHHe, ObITh
MHULIHATUBHBIM

OBnaneHue YHHBEpPCaJIbHbIMH
PEryNATUBHBEIME ACHCTBUAMH:

I') IpUHSTHE Ce0sI U APYTUX JIFOACIH:

- NPUHUMATb MOTHUBBI U apryMEHTbl OPyrux
monen IIpH aHanuse Pe3yJIbTaTOB
OESITebHOCTH;

- NpHU3HABAaTh CBOE IPAaBO M MPAaBO APYTHX
JIIONEi Ha OIMMOKH;

- pa3BuBarh CIIOCOOHOCTb HMOHHMATb MHpP C
TMO3HUIIKMH APYIOTO YEJIOBEKA;

330a4 IO paCMO3HABAHMIO HEOPraHHYECKHMX UM OPraHM4YeCKUX BELIECTB) C
cobOmoneHreM npaBui 6e30MacHOro obpalueHusl C BELIECTBAMH M J1aOOPaTOPHBIM
obopynoBanueM, (GoOpMynHpoBaTh UENH HCCICHOBaHUA, NPENOCTABIATH B
pasnuaHOi (opMe pe3ynbTaThl IKCIIEPUMEHTA, AHAIM3UPOBAaTh U OLEHHBATH HX
ANOCTOBEPHOCTb;

OK
Cooeiicmeoeamp
coxpanenuio
OKpYydicaiowieil cpeosl,
pecypcocbepesrcenuio,
npumenams 3HAHUA
06 U3IMeHEeHUU

07.

00J1aCcTH SKOJIOTMUECKOT0 BOCTIUTAHUS

- chopMHPOBAHHOCTD  SKOJIOTHYECKOI
KYJIBTYPBI, TOHAMAHHE BJUAHUA COLHAJIbHO-
9KOHOMHYECKHX TPOLIECCOB Ha COCTOSHHE
NPHUPOIHOI M COLHUANIBHOI Cpelbl, OCO3HAHKE
rI00abHOrO  XapakTepa  IKOJNOTHYECKHX

- chopmupoBaTh  NHpEACTAaBIEHHSI: O  XHMHYECKOH  COCTaBISIOIEH
€CTECTBCHHOHAy4YHOIl KapTHUHBI MHpa, pPOJH XHMHH B TIO3HAHHMHM SBICHUI
npuponbl, B (HOPMHMPOBAHMM MBIIUICHHS H  KYJGTYpbl JIMYHOCTH, €€
byHKUHOHANBHOH TPaMOTHOCTH, HEOOXONUMOH IS pEIueHHs MNPAKTUYECKUX
3a1a4 M JKOJNOTHYECKH OOOCHOBAHHOrO OTHOIMIEHHA K CBOEMY 3[OPOBbIO H
NPUPOSIHON Cpene;




KuMama, npunyunsi
bepescnueozo
npouseoocmsa,
pPpexmusno
Oelicmeosamp
6YUPE3CHIUANIHBIX
cumyayuax

npobnem;

- MJIAHHPOBAaHUE H OCYIECCTBIICHHE NECHCTBHI
B OKpyXaiomeH Cpeac Ha OCHOBE 3HAHM
Lenel yCTOHIMBOro Pa3sBUTHS 4€JI0BEUECTRA,

aKTHBHOE HenpusaTHe JeHCTBHH,
MPHHOCALMX BpEeA OKpYXKaroLleil cpene,

- YMEHHEe MPOrHO3HPOBATh HEOIArONMpPHUATHLIE
9KOJIOTHYECKHE MOCJENCTBHSA
IIPEANPHHIMACMBIX NEHCTBHH,
MpeaoTBpaLlaTh UX,

- paculMpeHHE  OMbITa  JAEATENIbHOCTH
3KOJIOTMYECKON HaNpaBeHHOCTH,

- OBJIaZIeHHE HaBBIKAMH yueOHO-
UCCIIEIOBATENLCKOM, MPOEKTHOM 7}
COLMAJILHOI AeATENbHOCTH;
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- yMeTh cOoOII0IaTh MpaBmia IKOJIOTHYECKH 11eJecO00pa3HOro MoBeNeHUs B ObITy
U TPYAOBOH AEATEILHOCTH B LIEJIIX COXPAHEHUsI CBOETO 3[0POBbS U OKPY KA LIeit
MPUPOAHON CPEIbl; YYUTHIBATh ONACHOCTh BO3JACHCTBH HAa KHBbIE OPraHU3MBI
ONpENENCHHBIX BEIIECTB, OHUMAsi CMBICH MOKa3aTeNs MpeAesbHON AONYCTHMON
KOHLIEHTPAaLHX,

- YMETb IPOTHO3HPOBATDb, AHAJIN3HUPOBATH H OLICHHBATH C NO3HIMH IKOJOTHYECKOH
6esomacHocTn mocnencTBus OBITOBOH W NMPOH3BOACTBEHHOH JIEATENHHOCTH
YENOBEKa, CBA3aHHOH C mepepaboTKoll BEIECTB, HCHONb30BATh IOJNyYEHHbIE
3HaHWA JUI NPHHATHS TPAMOTHBIX PELICHHH NMpoOJieM B CHTYalUAX, CBS3AHHBIX C
XHAMHEIT;

- yMeTb OCO3HAaBaTb OMACHOCTb BO3ACHCTBHS HA JKHBbIE€ OpPraHU3MbI
OMNpEeJICJICHHbIX BEIECTB, MOHHMAas CMBICI MOKAa3aTels NpeAeabHON A0nyCTHMOMN
KOHUEHTPAlliM, M TMOACHATP HAa MNpPHMEpPax CnocoObl yMEHbUIEHHA H
NIPEAOTBPAIIEHHS UX BPEAHOrO BO3/ICHCTBUS HA OPraHH3M Y€JIOBEKA.
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2. CTPYKTYPA U COAEP)KAHUE YUEBHOI'O ITIPETMETA

2.1. O6wbem yueGHOro npegmMera u BUAbI y4eGHOH paGoThI

Bun yueOHON paboThl

O0beM B Hacax

DK3aMEeH)

O6bem oOpa3oBaTeNbHOM MPOrpaMMbl yU€OHOTO MPEIMETa 144
B T.4Y.

OCHOBHOE COneprkaHne 144
BT, 4.

TeopeTUIecKoe o0yueHue 42
B T.4. TpO(eCCHOHANBHO-OPUEHTHPOBAHHOE COAEPIKAHNE 4
[PaKTUYECKHUE 3aHATUSA 64
B T.4. IpO(eCCHOHAIBHO-OPHUEHTHPOBAHHOE COAEp KaHKE 24
1abopaTOpHbIE 3aHATUS 30
B T.4. IpOodeCCHOHANbHO-OPUEHTHPOBAHHOE COAEPIKAHHE 14
TIpomexxyTouHas arrectauus (auddepeHUNpOBaHHbIT 3a4eT U 8
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2.2, TemaTnueckmii niian u coaepRaHue yueGHOro mpeamMera

HaumenoBanue Conepsxanue yue6HOro Marepuana (OCHOBHOE U IIpodeccroHanbHO-OpUEHTUPOBAHHOE), Obrem dopmupye
pas3zmenoB U TeM nabopaTopHble U MPaKTUYECKUE 3aHATHUA, IPUKIATHON MOIYIIb B Hacax MbI€
KOMITETEHI]
0t
1 2 3 4
OCHOBHOE COAepKAHHE 102 OK 1
Pazaea 1. OCHOBBI CTPOEHHS BEIIECTBA 8
Tema 1.1. OcHoBHOE COaepRAHHE 6
CtpoeHue atromoB Teoperuyeckoe ofyueHue 2
XHUMHYECKUX CoBpemeHHass MOZIeNIb CTPOSHUS aTOMa. DJIEKTPOHHAsi KOHpurypamus atoma. Knaccudukaumsa 2/2
3JICMEHTOB u XMMHYECKUX DJIEMEHTOB (s-, p-, d-o;meMeHThl). BajeHTHBIE BJIEKTPOHBL BaJleHTHOCTS.
npupona OnexTpoHHAS MPUPOAa XUMUYECKOH CBA3H. DIEKTPOOTPULIATEIbHOCTD.
XUMUYECKOH CBA3M KoBaneHTHas cBA3b, €¢ Pa3HOBUOHOCTH U MEXaHU3Mbl 00pa3oBaHHA (OOMEHHbIii U JOHOPHO-
akuenTopHsiit). loHHas ¢BA3b. MeTayuin4eckas cBsi3b. BogopoaHas cBsi3b. MexMonexkynsapHbie
B3aUMOJEHCTBHSI.
H3oToIBI, OCHOBHOE U BO30YX/IEHHOE COCTOSTHHE aTOMa, THOpHAN3aLHsA aTOMHBIX OpOHTaNeii.
IIpakTHYecKHE 3aHATHS 4
MpaxTHueckoe 3ansaTHe Ne 1 Pemenne npakTHYECKHX 3aJaHHH HA COCTABJICHHE JIEKTPOHHO- 2/4
rpaduaeckux ¢popmyin snemeHToB 1—4 nepHoOnoB.
Ipaxraueckoe 3ansaTHe Ne 2 Pemenne 3aaaHHil HA HCMONMB30BAHHE XHMHYECKOH CHMBOJIMKH H 2/6
Ha3BaHHUH COCNUHECHHH MO HOMEHKJATYPE MEXKAYHAPOAHOrO COK03a TEOPETHYECKOH H
NPUKIAAHONH XHMMHH H TPHBHAJNBHBIX HA3BaHHH U1 COCTaBJIIEHHA XHMHYeCKHX (opMyn
JIByXaTOMHBIX COCAUHEHHI (OKCHAOB, CyJIb(HAOB, THAPHAOB H T.I.) H APYrHX HEOPraHMYECKHX
COC/ITHHEHUH OTAENBHBIX KJIACCOB.
Tema 1.2. Mpaxkmnueckoe 3ansTHe Ne 3 Ilepumoamueckas cucreMa XHMHYECKMX snementos JIH. 2/8 OK 1,2
Tlepuomuyeckuii MenpeneeBa. Pusmueckmii  cmpicn  Ilepuommueckoro  3akoHa I,  Menneneesa.
3akOH M  Tabjumua 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHMHYECKHX JJIEMEHTOB, 00pa3syeMbIX UMM MPOCTHIX H

J1.H. MenpeneeBa

CJIOXKHBIX BEIIECTB B COOTBETCTBHH C TOJIOKEHHEM XHMHYECKOro 3neMenTa B Ilepuonnueckoit
cucreme. MupoBo3spendeckoe u HayuHoe 3HaueHue Ilepuommueckoro 3akona JIH.
Menneneesa. [Iporuossl JI. U. MenneneeBa. OTKpbITHE HOBBIX XHMHUYECKHX 3JIEMEHTOB.

Pemenne MPaKTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKMX 3afaHMil  HAa  XapaKTepH3aLHIO




16

XAMI4ECKUX 3JIEMEHTOB «MeTannayeckue / HEMETAJIMYECKHE CBOIICTBa,
3JIEKTPOOTPHLIATENILHOCTE M CPOZICTBO K DJIEKTPOHY XMMHUUYECKUX 3JIEMEHTOB B COOTBETCTBUE C
UX DJJEKTPOHHbIM CTPOEHHEM M TMOJIO)KEHHEM B MEPUOAMYECKON CHCTEME XHMHYECKUX
sneMeHToB .M. MeHneneeBay.

Paszgen 2. Xumuueckn

€ peakuuu

12

Tema 2.1. Tumnel
XUMHUYECKUX
peaxuuii

OCHOBHOE COep:KAHHE

TeopeTnueckoe o6yueHHe

Knaccuduxauuss # TUNBI XUMHUYECKMX pEaKiMii C y4aCcTHEM HEOPraHUYECKHX BELLECTB.
KonuuecTBeHHble OTHOLIEHMS B XuMuu. OCHOBHBIE KOJIMYECCTBCHHBIC 3aKOHBI B XWMHH H
pacueTh! M0 YPaBHEHUSAM XHMMUYECKHX peakuui. Mosb Kak €NVHHLA KOJHMYECTBA BEINECTBA.
MonspHas Macca. 3aKOHBI COXpaHEHUs MacChl ¥ 3HepPruu. 3akoH ABoraapo. MomsipHbIit 06beM
ra3oB. OTHOcUTeNbHAS IUIOTHOCTD I'a30B.

Peaxuuu komIutekcooOpasoBaHMs € Y4YacTHEM HEOPraHWYECKUX BeIeCTB (Ha MpuUMepe
I'HAPOKCOKOMILIEKCOB IIMHKA ¥ AJIIOMUHMUS).

2/10

IIpakTHYecKHE 3aHATUSA

OK 2,4

IIpakTuyeckoe 3ansiTue Ne 4 CocraBieHue ypaBHEHUI pEaKUUil COSAUHEHHs, Pa3NIOXEHHS,
3aMelleHus, oOMeHa. YpaBHEHHs peakuuii TOpeHHs, HOHHOrO OOMEHa, OKHCJIEHHs-
BOCCTAHOBJICHUS.

Pacyer xonn4ecTBEHHBIX XapaKTEPUCTHK HCXOIHbIX BELIECTB M NMPOAYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XaPAKTEPUCTHK MPOAYKTA PEaKLMH COSAHHEHMS, €CJI OAHO M3 BEIECTB AAHO
B U30BITKE W/WJIM CONEPXKUT NMpuMecH. PacueT MaccoBoii Ml 00BEMHOI A0 BBIXO/1a POAYKTA
PEaKLMH COENUHEHHs OT TEOPETUYECKH BO3MOXHOrO. Pacuer 0OBeMHBIX OTHOLIEHHIT Ta30B.
Pacuer maccel (06beM, KOIMUECTBO BELIECTBA) MPOAYKTA PEAKI[HH, €CIIH OfHO M3 BEIECTB JAHO
B BUJE PacTBOpA C ONpPENETEHHON MAaCCOBOM AOJICH PACTBOPEHHOTO BEIECTBA.

2/12

IpaxTHueckoe 3auaTHe N2 S YpaBHeHus okucieHus-poccranoBieHusi. CTENeHh OKUCIICHHUS.
Oxucnurens M BOCCTaHOBUTENb. (KHCIMTEILHO-BOCCTAHOBUTENILHBIE PEAKLMH B TPHUPOIE,
IPOU3BOJCTBEHHBIX IpPOLIECCAX U  IKU3HENICATENHHOCTH OpPraHum3MoB. OKHCIHTENIBHO-
BOCCTAHOBHUTENIbHBIH TNOTEHIHaN cpeabl. CocCTaBleHME M YpaBHHBAaHHE OKHCIHMTENILHO-
BOCCTAHOBHUTENIbHBIX PEaKLUil METOAOM 3nekTpoHHOro Oaianca. TunuuHbie HeopraHuueckHe
OKMCJIUTENI X BOCCTAHOBHUTEH. DJICKTPOJIN3 PACTBOPOB M PACIIABOB COJIEH.

2/14

OK 1

Tema 22
OnexTponuTHYeCKas
IUCCOLMALMs U
HOHHbII1 0OMeH

OcHOBHOE coepkaHue

TeopeTrnueckoe o0yueHHe

Teopus snexrponurnyueckoil auccounauuy. Peaximu nonnoro oomena. CocrasiieHre peakiMii
HOHHOTO 06MeHa IMyTeM COCTABJICHHS MX MOJIHBIX H COKPAIICHHBIX HOHHBIX YPABHEHHIA.

2/16

OK 1
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Tunponus coneit. 3naueHue ruapommsa B Omonormdeckux oOMEHHBIX npoueccax. [Ipumenenue
THAPOJIN3a B IPOMBILIEHHOCTH.

JlaGopaTopHbie 3aHATHS 4
JlaGopaTopHas padora Nel «Peaknun HOHHOrO OOMeEHa». 2/18
JlaGopaTopHas padora Ne2 «Peakuuu ruiponmsa. 2/20
Hccnenosanue cpeabl paCTBOPOB COJEH, 0Opa30BaHHBIX CHIbHBIMA U CNIAObIMH MPOTONMTAMH, H
UX peakLid C pacTBOpaMH Iiejodd U kapOoHara Hatpusa. CoCTaBjieHHE peakimii rHApONH3a
Coen.
Pazgen 3. CTpoeHue 1 CBOiiCTBA HEOPraHHYEeCKHX BeIIeCTB 24
Tema 3.1 OcHOBHOe comepRaHue 6 OK 1,2
Knaccuduxauus, Teopernuyeckoe 006yueHue 2
HOMEHKJIaTypa U IIpenmer HeopraHu4eckoi xumuu. B3aumocss3p Heopranmueckux BemecTB. Knaccudpuxanms 2/22
CTpOEeHHE HEOPraHWYECKUX BelnecTB. [IpocThie W cCioxHbie BemecrBa. (OCHOBHbIE KJACChl CJIOXKHBIX
HEOpraHNYECKUX BemecTB (OKCUABL, TUAPOKCUABI, KHCIOTHI, conu). HOMEHKIIaTypa 1 Ha3BaHHE HEOPraHHYECKUX
BEIEeCTB BEIECTB UCXOMAS U3 UX XUMUYIECKOH (DOPMYJIbI HIIH COCTABJICHHE XHMHYECKOH GOpMYIBI HCXOAA
13 Ha3BaHMsl BEILECTBA 10 MEXIYHAPOAHO! WM TPHBHAIBHOH HOMEHKJIATYPE.
MeKMONEKYJLIpHBIE B3auMOAeHCTBYA. KpucTamnoruaparel. ArperaTHbie COCTOAHHA BEIIECTBA.
Kpucranmuueckue u amopdHble BelnecTBa. THIBI KPHCTAUIHYECKHX PpeLIETOK (aTOMHad,
MOJIEKYJIIpHasl, MOHHAs, MeTauindeckas). 3aBHCHMOCTb (PH3HMYECKHX CBOIHCTB BeLIECTBA OT
THUIA KPUCTAIUTNUECKON pemmerku. [IpuauHbI MHOrooOpa3Hs BELUECTB.
CoBpeMeHHbIE MPENCTABIEHHS O CTPOCHWM TBEPABIX, SKHAKHX H ra3’000pasHBIX BELIECTB.
Kupkue kpucTajuisl.
IpakTHYecKHe 3aHATHS 4
IIpakTHueckoe 3ansTHe Ne 6 Pemenme 3amad Ha pacueT MaccoBod oMM  (MAaccChbl) 2/24
XHAMHYECKOTO dJIeMeHTa (CoeTMHEHHS) B MOJIEKYJIE€ (CMECH).
IpakTueckoe 3ansaTHe Ne 7 Pemenwe npakTHueCKHMX 3ajaHMi Mo Kiaccuukauuu, 2/26
HOMEHKJIaType M XUMHUYECKUM (OpMyJiaM HEOPraHHYECKHX BEIECTB Pa3JIMYHBIX KJACCOB
(Ha3pIBaTh M COCTaBIATH (POPMYJIbI XMMHYECKHX BEIIECTB, OMPEACHATh MPHHAIUIENKHOCTb K
KJIaccy.
Hcrounnku xummdeckoii mHpopmaimu (Hay4yHas W y4eOHO-HaydHas JIMTEpPaTypa, CpeAcTBa
MaccoBoii mHpopmaimu, cerb HurepHer u apyrue). Ilomck mapopMamuu 1o Ha3BaHHAM,
HACHTH(HKATOPAM, CTPYKTYPHBIM
Tema 3.2. ®Dusuko- OcHOBHOE coepRaHHe 12 OK 1,2
XUMUYECKHE TeopeTnaeckoe odyueHue 6
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CBO¥iCTBa Meramnb. O6mue ¢usuyueckne W XHUMHYECKHE CBOMCTBa MeTayuioB. CHocoObI MOJyueHHA. 2/28
HEOPraHHYECKHX 3Ha4YeHAE METAUIOB H HEMETAJUIOB B MPHPOAE H )KH3HEAEATESIbHOCTH YEJIOBEKa W OPraHH3MOB.
BEINECTB Koppo3us MeTaJutoB: BHbI KOPPO3HH, CIIOCOOBI 3a1IHTHI METAJUIOB OT KOPPO3HH.
Hemeramnni. O6mue ¢usnueckiHe U XHMHYECKHE CBOMCTBA HeMETAJUIOB. THNHYHBIE CBOICTBA 2/30
meramioB IY— YII rpynn. Knaccudukaums M HOMEHKNATypa COCNMHEHHI HEMETAJUIOB.
KpyroBopoTbl OHOr€HHbIX JIEMEHTOB B IPHPOZE.
XuMHIECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHIOB, THAPOKCHOB, 2/32
KHCJIOT, cosieli ¥ ip.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOAOPOAHBIX
COCAMHEHHUH, BLICIIMX OKCHIOB H THAPOKCHIOB.
IIpakTHYeCcKHE 3aHATHS 4
IIpakTaueckoe 3anaTHe Ne 8 CocraBieHHe ypaBHEHHH XHMHYECKHX PEaKIMH C y4acTHEM 2/34
NPOCTBIX M CJHOXHBIX HEOPraHMYECKHX BELIECTB. OKCHIOB METAJUIOB, HEMETAJUIOB H
aM(}OTEepPHBIX SJIEMEHTOB, HEOPraHUYECKHX KHCJIOT, OCHOBaHHI M aM(OTEpPHBIX THAPOKCHAOB,
HEOPraHUYeCKHX COJICH, XapaKTEepH3yIOLHX UX CBOHCTBA.
IIpakTHYecKoe 3aHATHe Ne 9 Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHX 3aAaHHH 2/36
Ha CBOMCTBA U MOJIy4eHHEe HEOPTaHHYECKHX BEILECTB.
JlaGopaTopHbie 3aHATHSA 2
JIaGopaTopHas padora Ne3 «CsolicTBa METAJUIOB H HEMETAILIOBY. 2/38
HccnenoBanne (u3ndecKMX M XHMH4YECKHX CBOMCTB METAVIOB H HeMeTawioB. Pelnenue
SKCIePHUMEHTAJIbHBIX 3a7a4d MO CBOHCTBAM XMMHYECKHM CBOHCTBAM METAJIOB H HEMETAJUIOB,
IO PACMO3HABAHUIO U NOJIYYEHHUIO COENMHEHH METAJUIOB H HEMETAJLIOB.
Tema 3.3. OcHoBHOE cOIep:RAHHE 4 OK1, 2
IIpousBoacTBO TeopeTnueckoe 00yueHHe 2
HEOPraHNYECKIX OOwue npencraBieHHs O HPOMBIIUIEHHBIX CHOCODaX MOJyYeHMs XHMHYECKHX BewecTB (Ha 2/40
BEIIECTB. 3HaueHUE IpUMepe IPOU3BOJICTBA AMMHUAKa, CEPHON KHCIIOTBI).
U TpUMCHEHHE B Yepnast 1 nBeTHass MeTaulyprus. IIpakThueckoe HMpUMEHEHHME BJIEKTPONIH3a U MONy4eHHS
6I=ITy u Ha IIEJIOYHBbIX, MIEJIOYHO3EMENbHBIX MeTAIOB u  amomuHmsa. CTeKio W CHIMKAaTHas
IPOU3BOACTBE IIPOMBILILICHHOCTb.
ITpoGiiema OTXOHOB ¥ TOOOYHBIX IPOAYKTOB.
IpakTHYecKHe 3aHATHS 2
IpaxTnueckoe 3anaTHe Ne 10 PemeHue MpakTUKO-OPHUEHTUPOBAHHBIX 33aJaHU O pPOJH 2/42

HEOPraHWYECKOW XWMHHM B Ppa3BUTHH MEIWIMHBL, CO3JAHUM HOBBIX MaTepuajoB (B
CTPOMTENbCTBE MW Ap. OTPAcCiiX MNPOMBIIUIEHHOCTH), HOBBIX HCTOYHHKOB 3HEPTHH
(anbTepHAaTHBHBIE UCTOYHUKY HEPIHH) B PEIIEHUU MPOOIIEM SKOJIIOTMIECKOM, SHEPreTUIECKOMH
¥ IMIIEBOH 0€30NMaCHOCTH.
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Pa3nen 4. CTpoeHHe H CBOIICTBA OPraHHYECKHX BEIIECTB

28

Tema 4.1.
Knaccudukauus,
CTpOEHME u
HOMEHKJIaTypa
OpPraHUYEeCKHMX
BEIIECTB

OcHOBHOE coaepRaAHHE

TeopeTnueckoe o0yueHHe

ITpenmer oprann4eckoil xumun. B3auMocBsa3p HEOPraHUYECKHX U OPraHNYECKHX BEINECTB.
XUMHIYECKOe CTPOEHHE KaK TNOpANOK COENHHEHHS aTOMOB B MOJIEKYJIE COMJACHO HX
BaNeHTHOCTH. OCHOBHBIE TMOJIOXKEHMS TEOPHH XHUMHYECKOTO CTPOEHUS OpraHHYECKHX
coenunennii A M. BytnepoBa. YrineponHslit CkeseT opraHugeckoil MOJIEKyJibl. MonexynsipHbie
U CTPYKTypHbIE (Pa3BEPHYTHIE, COKPAIEHHbIE) XUMHUYECKHE QOPMYJIbl. 3aBUCMMOCTh CBOMCTB
BEIIECTB OT XHMHYECKOro CTPOEeHHs MoJiekysl. H3omepus u H30Mepol (CTpyKTypHas,
reomerpudeckas (Luc-TpaHc-usoMepus). KpaTHOCTh X HMHYECKOM CBA3H.

ITonsrue o dyHkUMOHANBHOMN rpynne. [TpuHIMnbI KIacCHPHUKALMA OPraHHYECKHX COCIUHEHHIN.
MexnyHapoaHasi HOMEHKJIATYpa M IPHUHLMITBI HOMEHKJIATYPbl OPraHHYECKHX COENHMHEHMII.

2/44

IIpakTHUecKHe 3AHATHS

IIpakTnueckoe 3anaTHe Ne 11 HoMeHkiaTrypa OpraHHYECKHX COEAMHEHHH OTAENbHBIX
KJIaCcCOB (HACBHILIEHHBIC, HEHACHIIEHHBIE H apOMaTH4YeCKHe YIN€BOAOPOAbI, CIIHPTHI, ()EHOJBI,
aabIErusbl, KETOHbI, kapOoHOBble KHCIOTHI U Ap.) CocTaBneHHE MONHBIX H COKPAIEHHBIX
CTPYKTYPHBIX OPMyJ1 OPraHHYECKHX BEILECTB OTAENIBHBIX KJIACCOB, HCMOJB3YA HX Ha3BaHHA MO
CHCTEMATHYECKOH HOMEHKJIAType.

2/46

IIpakTHaeckoe 3anaTHe Ne 12 Pacuers! mpocreiimeii GpopMynsl OpraHHYECKO MOJIEKYJIb,
VICXOJIsl U3 DJIEMEHTHOIO cocTaBa (B %).

2/48

OK 1

Tema 4.2. CsoiicTBa
OpTraHNYueCKUX
COeIMHEHU

OcHOBHOE coAepKRAHHE

16

Teopernaeckoe 00yueHue

10

DU3HKO-XUMHUYECKHE CBOVICTBA OPraHHYeCKHX COENHHEHHI OTAENbHBIX KJIACCOB (OCOOEHHOCTH
KJacCupuKaLuy U HOMEHKJIATYpbl BHYTPH KJIacCa;, FOMOJIOTHYECKHi psax U obmas ¢opmyna;
n3oMepust; pusuueckre CBOMCTBA, XHMHYECKHE CBOICTBA;, CIIOCOOBI MOJNYYEHH )

- IpenenbHbIe YraeBoaoponbl. I'opeHne MeTaHa Kak OHH H3 OCHOBHBIX HMCTOYHHKOB TEIUIA B
HPOMBIILICHHOCTH U 6bITy. CBOICTBA NPHPOAHBIX YIJIEBOAOPONOB, HAXOKAEHHE B MPHPOAE H
MPHMEHEHNE AJIKAHOB;

2/50

- HempeAeNbHbIE H apoMaTHYeckHue yriaeBomoporpbl. IlonuMepusauusa 3THIEHA KAK OCHOBHOE
HaTpPAaBJIEHHE €r0 HCIONb30BaHus. ['OpeHre alleTHIeHa KaK HCTOYHHK BBICOKOTEMMEPATYPHOrO
TUIAMEHH JUIsl CBAPKH H PE3KH METAJLIOB,

2/52

- KHCJIOPOACOAEpKalmHe CoeAuHeHus1 (CapThl W MpocThie 3HpHI, (PEHONbI, aNnbAeTHABI H
KETOHBI, KapOOHOBbie KHMCAOTHI M HXx mnpousBoanbie). [IpakTHueckoe mNpHMEHEHHE
STHIEHIIIMKOJIA, rmiepuHa, ¢peHona. Ilpamenenne GopManberuaa, aLeTaabaeruaa, yKCycHoil
KHCJIOTBL. MbUIa KaK COJIH BBICUIMX KapOOHOBBIX KHCIOT. Molouye CBOHCTBAa MbLa,

2/54

OK 1,2
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- 830TCOAEpKAlINe COenUHEHNUS (AMUHbI M AMHUHOKUCIIOTHI, OeIKm).

2/56

Knaccuduxauus 1 0coOOEHHOCTH OpraHnueckux peakuuil. PeakuuoHHbIE HEHTPHI. Pagukanbr.
ITepBoHAUANbHBIE TIOHATHS O TUIAX U MEXaHM3MAaX OPTaHMYECKMX PEaKLIMM.

2/58

IIpakTHyeckHne 3aHATUSA

ITpaxTnyeckoe 3aHaTHe Ne 13 Pernenue nemnodyek IpeBpaLIeHHil Ha TEHETHYECKYIO CBS3b
MeXIy KJIaccaMM OpPraHWYeCKMX COEIMHEHHH C COCTaBJI€HHEM Ha3BaHUI OPraHMYECKUX
COSOVHEHMH [0 TPUBHAJIBHOM WJIM MEXKIYHAPOOHOM CHCTEMaTHYeCKOH HOMEHKJIAType.
PerueHne pacueTHBIX 3aJa4 110 YPAaBHEHUSIM PeaKIUi ¢ Y4aCTHEM OPraHU4€CKHUX BEIECTB.

2/60

IIpakTHueckoe 3aHsiTHe Ne 14, Pemenue pacyeTHBIX 3adad IO YPaBHEHHUSAM peakUHii ¢
y4aCTHEM OPraHNYECKUX BELIECTB.

2/62

JlaGopaTopHble 3aHATHS

JIa6opaTtopHasi paGora Ned JlaGoparopnas pabora «IlonyueHne STHI€Ha H H3YYEHHE €ro
CBOCTBY.

ITonyuenne 3TUIeHa U3 3TaHONA B JAOOPATOPHU U H3YyYEHHE €ro PU3HYECKHMX M XMMHYECKHX
csotict. COCTaBICHUE pPeaKLUil IPUCOSTUHEHUSI U OKHUCJICHHA Ha MpHMepe STHIeHA. PeleHne
pacyeTHbIX 33124 C HCIOJIb30BAHHEM MJIOTHOCTH ra3oB MO BOAOPOAY H BO3AYXY.

2/64

Tema 4.3.
Opranuueckue
BEILECTBA B
KUBHEAEATENLHOCTH
yeJIoBeKa.
IIpousBoncTBo U
[IPUMEHEHUE
OpraHUYEeCKUX
BEIIECTB B
NPOMBILIJICHHOCTH

OcHOBHOE COgepKRaAHUE

Teopernueckoe 00yueHne

Buoopranugeckue coenuHenus. [IpumeHenune n Ouonoruueckas posib yrjieBonoB. OKHCIEHHE
YIJIEBOZOB - HCTOYHUK JHEPTHM >KUBBIX OpraHu3moB. OOnacTu mpHMeHeHHs aMHHOKHCIIOT.
ITpeBparnenust OenkoB nuumy B opraHusme. bruonornueckue Gpynkuuu 6enkos. Buosornyeckue
¢byHxuMYy xUpoB. Posib OpraHuyeckoit XuMuH B pelieHAN Npo0JieM MUIeBoii 6e30MacHOCTH.
HyxneuHoBBIE KHCIOTHI: COCTaB U CTpoeHue. CTpoeHne HykiieoTHaoB. COCTaB HYKJICHHOBBIX
kucnot (JHK, PHK). Ponb HyK/I€HHOBBIX KHCJIOT B 5KH3HEEATCILHOCTH OPraHH3MOB.
ITpou3BoACTBO OpraHWYECKUX BELUECTB: MPOU3BOACTBO METaHONA, mnepepaborka HedTH.
IMonusTuNeH KaK KPYNMHOTOHHAXKHBI NPOAYKT XHMHYECKOro mnpomu3BoacTBa. IlpumeneHue
sTuieHa. [IpousBoacTBO U IpUMEHEHHE KayuyKa U Pe3HHBL

CuHTeTHUeCKME€ U HCKYCCTBEHHblE BOJIOKHA, HX CTpoeHHe, cBoiicTBa. IIpakTuueckoe
UCIMONB30BaHNe BOJIOKOH. CHHTETHYECKHe IMJIEHKH: H30JSIMs U1 MPOBOJOB, MEMOpaHbI IS
ONpPECHEHHUs BOABI, 3aIUTHBIEC IUICHKU [IJIs1 aBTOMOOUJIEH, IUIACTBIPH, XHPYPrHIECKHE MOBSI3KH.
HoBrle TeXHONOrHY JAIbHEHIEr0 COBEPLISHCTBOBAHHS MOJMMEPHBIX MATEPHAIIOB.

Ponb opraHn4eckoii XxumMun B penieHUU NpobiieM >HepreTHYecKoil 6e30macHOCTH, B Pa3BHTHH
MEIULMHbI, CO3JAHMM HOBBIX MATEPHAaJiOB, HOBbIX HMCTOYHHKOB JHEPrHH (aJIbTEPHATHBHBIC
VICTOYHHKU IHEPTUN).

2/66

HuddepeHunpoBanHbIii 3a4eT

2/68

OK 1,2
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IIpakTHYeCKHE 3aHATHS

IlpakTHueckoe 3ansiTHe No 15 Pernenye pacueTHbIX 3aaay.

2/70

IlpodeccHOHATbHO-OPHEHTHPOBAHHOE COJIEPKRAHHE

IIpakTHyeckoe 3anaTue Ne 16 Pelnenue npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN IO
COCTAaBJICHHI) XUMHMYECKUX PEAKLHii, OTPAXKAIOIIUX XUMHUUYECKYI0 AKTHBHOCTb OPraHHYECKHX
COEIMHEHHUH B PasJIMYHBIX Cpenax (MPHPOAHBIX, OHONIOrMYECKUX, TEXHOT€HHBIX).

2/72

Pazges S. KuHeTHueckne ¥ TepMOAMHAMUHYECKHE 3AKOHOMEPHOCTH NPOTEKAHHSI XHMHYECKHX PeaAKIHM

12

Tema 5.1.
Kuneruueckue
3aKOHOMEPHOCTHU
IIPOTEKaHUA
XUMUYECKUX
peaxuuit

OcHOBHOE cogep:RaHHe

TeopeTnueckoe 00yueHue

Xumnueckue peakiuu. Kiaccnpukanmss XHMHYECKHX peakiuii: mno (a3oBOoMy COCTaBy
(TOMOreHHbIE U TETEPOTeHHbIE), MO WCHOJB30BAHHIO KAaTaIU3aTopa (KATAJMTHYECKHE H
HEKaTaJUTUYECKHE).

CkopocTh peaknuy, €€ 3aBHCHMOCTb OT pasjIMYHBIX (PAKTOpOB: MPHUPOIBI pPEATHPYHOLIHX
BELIECTB, KOHLEHTPAllMM pearHpylomuxX BemecTB, Temmeparypsl (mpaswio Baut-T'odda),
IUIOINAAN PEaKLIMOHHOM TOBEPXHOCTH, HAJIMYMSA KaTalu3aTopa. PoJib KaTaH3aTopoB B NpHPOAE
¥ [IPOMBIIITIEHHOM IIPOM3BOACTBE.

OHeprusi axkTUBaUWU. AKTUBUpPOBaHHbIH kommjaekc. Karammsatoppr u  karaimus. Ponb
KaTaJIN3aTOPOB B ITPUPOJE H MPOMBILIJIEHHOM MPOH3BOACTBE.

2/74

IIpodeccHoHATLHO-OPHEHTHPOBAHHOE COAEPRAHHE

JIaGopaTopHbie 3anaTH

H3yudeHne 3aBHCHMOCTH CKOPOCTH XHMHYECKOH PEAKIHH OT KOHLIEHTPALHH PearHpyromux
BEIIECCTB M TEMIIEPATYPHL

JlaGopaTopHas paGora NeS5 JlaGoparopHas pabora «OmnpeneneHne 3aBHCHMOCTH CKOPOCTH
peakM OT KOHLICHTpaluHM pearupyrouux Beiiects». MccnenoBaHue 3aBUCMMOCTH CKOPOCTH
peakuun OT KoHmeHTpamuu. OmpeneneHHe KOHCTaHTHI CKOPOCTH peakUMH rpaduuecKum
METOZIOM.

PelieHne NpakTHKO-OPHEHTHPOBAHHBIX 3aJaHH Ha aHaM3 (PAKTOPOB, BIMAIOMMX HA
U3MEHEHHE CKOPOCTH XUMHYECKOH pPEeaKIiu.

2/76

OK 1,2

Tema 52.
TepmoauHamuyecku
€ 3aKOHOMEPHOCTH
MPOTEKAHHS
XUMHYECKIX
peaKIuii.
PaBHOBecue

OcHoBHOE cofepRaHHE

TeopeTnueckoe o0yaenune

Knaccupukaums xummueckux peakimii: mo TtemoBomy 3¢dekty (d9k30TepMuuecKkue,
SHAOTEepMHUYeCKHe), mo obparumoctu (oOparumbie u HeoOpatumblie). TeroBbie 3¢ dexTni
XUMHYECKUX peakimil. TepMoxummueckue ypaBHeHHs. OOpaTMMOCTh peakuuii. XuMHYeckoe
PaBHOBECHE M €r0 CMEIIEHHE MO/ ICHCTBUEM Pa3InYHbIX (akTOpOB (KOHLEHTPALUS PEareHTOB
WIH TPOAYKTOB DPEAKIMH, HABJICHHE, TEMIEPAaTypa) IUid CO3AaHHA ONTHMAJIbHBIX YCJIOBHIA

2/78

0K 2,34
OK 1,23
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XUMU4ECKUX NPOTEKAHHU XUMHIECKUX ITPOLIECCOB.
peakuuil IMonsrue o6 sHTanenuu 1 3uTpormu. Jueprust [ub6ca. 3axoH I'ecca u cencTBus us Hero. Pone 2/80
CMEIIEHUs] PABHOBECHS B TEXHOJIOTMYECKUX MPOIIECCax.
IpakTHnyeckue 3aHATUSA 2
IIpaxkTHueckoe 3anaTue Ne 17 Ilpunnun Jle Ilatenve. Bausuue pasiuuHbeix (akTOpOB Ha 2/82
M3MEHEHNEe PaBHOBECUS XMMHUUECKUX PEaKLIUii.
3aKOH AEHCTBYIOLIMX MacC M KOHCTaHTa XMMHYECKOI'O PaBHOBECHS. PacueTbl paBHOBECHBIX
KOHLIEHTpaLUil pPearupyrolX BeIIeCTB U MPOXYKTOB peakuuii. Pacuersl TemroBoro s¢dekxra
peaKLumL.
Pemenune mpakTUKO-OPUEHTUPOBAHHBIX 33a[aHUI HAa NpuMeHeHHe MpuHuuna Jle-Illarenve s
HAaXO)KACHHs HAIIPaBJICHUS CMEIIECHUS PAaBHOBECHs XUMUYECKON peakiuy u aHauu3 (HaKkTopos,
BJIMSIOMIMX HA CMELIEHHEe XUMIIECKOTO PABHOBECHSI.
JlaGopaTopHbIie 3aHATHS 2
JlaGopaTopuas paGora Ne6 «l3ydeHue BiIMSHHS pa3iHYHbIX (DPAKTOPOB Ha CMELUEHHE 2/84
XUMUYECKOTO paBHOBecws». HMccnenoBaHue BIHMSAHHS H3MEHEHHMs KOHIEHTPALMH BELUECTB,
peaklMu Ccpeapl U TEMIepaTrypbl Ha CMELIEHHE XWUMHYECKOro pasBHOBecHs. CpaBHeHHE
IIOJly4eHHBIX pE3YJIbTATOB C TEOPETUYECKH MPOTHO3HMPYEMBbIMH HA OCHOBe mpuHuuma Jle
IMlatense.
Pa3gen 6. lucnepcHbie cUCTEMBI 10
Tema 6.1. OcHoBHoe coaep:xaHne 4 OK 01 OK
HucriepcHele 02 OK 07
CHCTEMBI U (aKTOPBI IIpakTHYeCKHE 3aHATHA 4
UX yCTofHmBocTH IIpakTHueckoe 3amaTHe Ne 18 Msyuenue nucnepcubix cucreM. KosnouaHbie cucTeMsl. 2/86
HcTunnbie pacTBOpHI
PactBopenne kak ¢Qusuko-xumuueckuit mpouecc. PactBopel. CnocoObl MPHroTOBJEHUS
pacrBopoB. PactsBopuMocTb. MaccoBas [mons pacTBOpeHHOro BewecTBa. [Ipeaenbho
IOIYCTHMBbIE KOHIIEHTPALUHN U UX UCTOJIB30BAHHE B OLICHKE SKOJOIMYECKOI O€30MaCHOCTH.
Knaccubpukauuss aucnepcHbIX cucteM Imo cocraBy. CrtpoeHwe U (pakTopbl YCTOMYMBOCTH
IOMCIIEPCHBIX CHCTeM. Pacno3HaBaHue HCTMHHBIX pacTBOPOB, KOJUIOMAHBIX PacTBOPOB M
rpybonucnepcubix cucreM. CtpoeHne Munemnbl. PaccenBaHume cBeTa MpPU MPOXOXKAECHHU
CBETOBOTO IMy4Ka Yepe3 ONTHYECKH HEOMHOPOAHYIO cpeay (3¢ dexra Tunpans).
IIpodeccnoHANLHO-OPHEHTHPOBAHHOE COAEPKAHME 2
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HpaxTuyeckoe 3ansrue Ne 19 Peinenue 3anay Ha IpUroToBIEHHUE PACTBOPOB. 2/88

Pemenne npakTHMKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHMHi Ha JUCIEPCHBIE CHCTEMBI,

UCIOJIb3yeMble B OBITOBOH M TNPOM3BOACTBEHHOW HEATENIBHOCTH 4YEJNOBEKA, C IO3ULMIA

SKOJIOTUYEeCKOl 6€30MacHOCTH MOCNEACTBUI M I'PaMOTHBIX PELICHHi NpoOJieM, CBA3aHHBIX C

XUMUEH.
Tema 6.2. IIpodeccHoHANILHO-OPHEHTHPOBAHHOE COAEPKAHHE 4 OK 01 OK
Hccnenopanue 02
CBOICTB JIaGopaTopHbie 3aHATHS 4
i;:ﬂcnepcnbm cncreul;: JlaGopaTopHnas paGora Ne7 «l'[pnroroangﬂne PacTBOPOB). 2/90
HIeHTHOHKALIH IMpuroroBneHne pacTBOPOB  3afaHHON  (MOJIAPHOI1) KOHUEHTpauuH (C  MPAKTHKO-

OpPHEHTHPOBAaHHBIMHU BOIIPOCAMM), OTIpENiENIeHHE Cpebl BONHBIX PACTBOPOB.

JIaGopaTopHas pa6ora Ne8 «MccnenoBaHie AUCNEPCHBIX CHCTEMY. 2/92

IIpuroToBnenne M HM3y4EHHE CBOKMCTB AMCHEPCHBIX CHCTEM PasHbIX BHAOB. CYCIICH3HH,

3MYJIBCHM, KOJUIOMAHOrO pacTBopa. CpaBHEHHE CBOICTB HCTUHHBIX H KOJUIOWAHBIX PacTBOPOB,

BbISIBJIEHHE OCHOBHBIX Pa3jIMuMil MEXIy HUMU.
Paznen 7. KauecTBeHHBIE peaKIiHH 00HAPYKEHHS HEOPTrAHNYECKHX H OPraHHYECKHX BelleCTB 8
Tema 7.1. OcHoBHOe coaep:raHHe 4 OK 01 OK
O6Hapy>xeHne 02
HEOPTAHHYECKHX IIpaxTHUecKkHe 3aHATHS 2
KaTHOHOB 1 aHHOHOB

IIpaxTH4eckoe 3amarne Ne 20 KauecTBeHHbIE XMMHYECKHE pPEaKUUH, XapakKTEpHBIE AJIs 2/94

oOHapyXeHHs: HEOPraHMYECKUX BeLIeCTB (KaTHMOHOB W aHMOHOB). COCTaBjI€HHE YPaBHEHHH

peakimu oOHapyxeHus KaTHOHOB I-VI rpynm u aHMOHOB, B T.4. B MOJEKY/SAPHON M HOHHOM

dbopmax.

Peakiuu oOHapykeHus: HEOPraHUYECKUX BEIIECTB B PEAJIbHBIX 00bEKTaX OKPYKAIOLIEH cpensl.

JlaGopaTopHbIe 3aHATHSI 2

O6Hapy:keHHe HEOpraHMYeCKHX BeluecTB (kaTuoHoB [-VI rpynm Wi aHHOHOB) C 2/96

HCTIOJIb30BAHHEM Ka4€CTBEHHBIX aHAJIUTUYECKUX PeaKLIMii.

JIaGopaTopHas pabora Ne9 JlaGoparopHas pabora « AHaNMTHYECKUE PEAKIIMH AHHOHOB).

IIpoBeneHne KauYeCTBEHHBIX PEAaKLMii, HCTIONB3YEMbIX Ui OOHAPYKEHHs aHHOHOB. KapOoHaTa,

¢ocdara, cynbdara, cynepuna, HuTpaTa, Xnopuaa u ap. Onucanue HaOMOOAEMBIX SBICHMI U

COCTABJICHHE XMMHYIECKHX PEaKLHii.
Tema 7.2. OcnosBHOE coaepxanue 4 OK 01 OK
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O6HapyxeHue IpakTHyecKHe 3AHATHS 2 02
OpPraHUYEeCKHUX
BEIIECTB OTHENbHBIX IpakTnyeckoe 3anaTHe Ne 21 KauecrseHHble XMMHMYECKHWE PEaKLMM, XapaKTEPHBIC I 2/98
KIIACCOB c OOHapy>XeHHs OTHENbHBIX KJIACCOB OPraHMYECKUX COENHMHEHHIi: (DEHONOB, aJbAEerunos,
MCIOJB30OBAHNEM Kpaxmaja, yKCyCHOH KHCJIOTbI, aMIHOKHCIIOT H JIp.
KAYEeCTBEHHBIX Henarypanus OeIKoB P HArPEBAHHH, LIBETHBIC PEAKLMH OGEJIKOB.
peakium CocraBiieHre Ka4E€CTBEHHBIX pEaKiuii OOHapy>KCHHS OPraHMYEeCKUX COeNHHEHUH OTHEeNbHBIX
KJIACCOB.
JlaGopaTopHsbie 3aHATHS 2
OGHapy xeHHe OpraHUIeCKUX COCAUHEHHIt OTAENBHBIX KJIACCOB. 2/100
JlaGoparopnas paGora Nel0 1. JlaGoparopnas pabora «KadeCTBeHHBIE peakiuu Ha
OTZAEJbHBIE KJIaCChl OPTraHUYECKHX BELIECTBY.
IIpoBeneHne Ka4deCTBEHHBIX pEAaKUWi, HCHONB3YEeMbIX Ui OOHApPY>XKEHHI OPraHHYeCKHX
BELIECTB Ppa3UYHBIX KJIAcCOB: (DEHOJNOB, AaJbJCTHAOB, KpPaxMaja, YKCYCHOH KHCIOTHI,
aMUHOKHUCIIOT, OenkoB u Ap. Omucanue HaOMONaeMbIX SIBIEHHH H COCTAaBJIEHHE XHMHYECKHX
peaKIUii 1/ITH CXEM.
IIpodeccroHaILHO-0PHEHTHPOBAHHOE COAepKaHHe (COAEPARAHHE NPHKAALHOIO MOAYJIs) 42
Pa3aen 8. Xumus B GbITy M NPOH3BOACTBEHHO# AeSITEJILHOCTH J€JI0BEKA 6 OK 01 OK 02
Tema 8.1. IIpodeccuonabLHO-OPHEHTHPOBAHHOE COAEPKRAHHE 6 OK 04 OK 07
Xumusi B 6511'3: H | TipakTHYeCcKHE 3AHATHA 6 K.
;g:;d:;:}fgg:;ﬂﬂon IIpaxkTH9eckoe 3aHATHE Ne 22 Okonoruueckas ©6e30MaCHOCTb nocng,ucrmﬁ ObITOBOM W 2/102
SeOBeKA MPOU3BOACTBEHHOH JICATENLHOCTH HeNOBeKa, CBA3aHHAs C nepepaboTkoii BElECTB, MOUCK H
AHAINM3 XMMHYECKOH HH(pOpMaIu K3 Pa3IMYHBIX MCTOYHHKOB (HayuHas M yd4eOHO-Hay4Has
JIMTEpaTypa, CPEACTBA MAaCCOBOH HH(popMaLuH, cetb UHTEpHET U ApyrHe).
IIpakTHaeckoe 3anaTHe Ne 22 Okonormueckas Oe30MaCHOCTb TMOCHEACTBHIT OBITOBOM W 2/104
NPOU3BOACTBEHHON IEATENbHOCTH 4Y€JIOBEKA, CBA3aHHadA C MNepepaboTKoH BEmecTB, MOWCK H
aHaJIM3 XMMHYECKOH HMH(pOpPMammM M3 PasNHWYHBIX MCTOYHHKOB (HayuHas M y4eOHO-Hay4Has
JMTepaTypa, CpeACTBa MacCOBOM nHpopMaluu, cerb UHTEpHET U apyrue).
IIpakTnyeckoe 3anaTHe Ne 22 3amura keiica: IlpejpcraBneHne pe3ynbTaTtoB pelieHHS KeHCOB 2/106
(BBICTYIIEHHE C MPE3eHTaLHEH)
*Paznen 9.2. HccnenoBaHHe H XHMHIECKHH AHAIH3 00BEKTOB TexHOCPEpPH! (I YKPYNHEHHBIX TPYI CIELHAIbHOCTEH/ 36
npodeccuii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
Tema 9.2.1. OcHoOBHI | IIpodeccHonanbHO-OPHEHTHPOBAHHOE COAEPKAHME 6

|OK 01 IIK...
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JIabopaTopHbIie 3aHATHA

JIaGoparopnas paGora Nell «OcHOBBI 1JaOOpaTOPHOIT MPaKTHKMY.

JlabopatopHas mocyma M XuMH4Yeckue peakTuBbl. (OCHOBHBIE J1aOOpaTOpHbIE OMEPAaLHH.
JlaboparopHoe obopymoBaHne. Texnuka Oe30macHOCTH W mpaBuia paboThl (MOBeneHHs) B
naboparopuu.

2/108

IlpaxTHYecKHe 3aHATHA

IIpakTHueckoe 3anaTHe Ne 23 BhimoiHEHHWE THUMOBBIX PAaCcHeTOB MO TEMAaTHKE JKCHEPHMEHTa
(BBIXON IPOAYKTA PEAKILUHU, MACCa HABECKH, OObEM PaCTBOPHTENA).

2/110

IlpakTHueckoe 3amarHe Ne 23 OOpaboTka NaHHBIX, aHAJM3 M OLEHKA HX HOCTOBEPHOCTH
(BBMHCIIEHHME CPENHETO 3HAYECHHUS SKCIEPHMEHTAIbHBIX JAaHHBIX, norpemHocTH). IlpeacraBneHue
B pa3JIMIHO# (OpMe pe3ysIbTaTOB SKCNIEPUMEHTa (TabnuLa, rpad K, OTYET, OKIAA, MPE3EHTALIHA)

2/112

Tema 9.2.2.
XuMudeckuii  aHaIN3
TEXHUYECKUI BOIBI

IIpodeccnonannHO-0pHEHTHPOBAHHOE COAEPKAHHE

[OK 01 OK 02

IpaxTHYeckne 3aHATHA

[OK 07 IIK...

IIpakTHueckoe 3amsTrHe Ne 24 Msyyenuwe xummdeckoro aHanusa Boxbl. HasHaueHue
TeXHU4eCKOH BOABL. TpeboBaHHs K TEXHMYECKOI BOAE MO rpynnam notpedienus.

KauecTBO TeXHHUYeCcKOil BOABI pa3HbIX BHAOB. XHMHUYECKHI aHANA3 W MPOH3BOACTBEHHBIN
KOHTPOJIb COCTaBa TEXHHUYECKOH BOABL. CylIHOCTh METO/Ia THTPOBAHHSL.

AHIU3 TEXHUYECKOH BOABI HA JKECTKOCTb M Zpyrue mokasarend. KacjioTHOCTh H LENIOYHOCTh
Bozbl. OnpeneneHve obmeii H CBOGOAHOM MENOYHOCTH (KHCJIOTHOCTH) METOROM TUTPOBaHHA. pH
cpenbl ¥ METOABI €€ onpeaeneHus. JKecTkocTb BOAbI H METOABI €€ ONpeiEIICHH.

2/114

IIpakTHueckoe 3anaTHe N2 25 CniocoObI BbIpakeHHs KOHLIEHTPALMH PACTBOPOB. MacCOBasA AONA
PacTBOPEHHOIO BEILIECTBA, MOJSIPHAas M MOJBUIbHAsA KOHUEHTpaiuu. Turp pactBopa. Pemenue
NPaKTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHMX 3aJaHHH HAa pacdeT KOHLECHTPALMii 3arpa3HAIOMUX
BEILECTB U UX CPaBHEHHE C NMPEAEIbHO AONyCTUMbIMH koHUeHTpawuamu (TTK).

2/116

JlabopaTopHble 3aHATHA

HccnenoBaHne XHMHYECKOTO COCTaBa NMPOO TEXHUYECKOIi BOABL.

JlaGoparopnas pabGora Nel2 Jlaboparopnas pabora «OmnpeaeneHue >KE€CTKOCTH TEXHHYECKO#H
BOABI METOAOM THTPOBaHUAM. KOMIUIEKCOHOMETPHYECKOE OMpeneNeHHe >KECTKOCTH (CyMMBbI
HOHOB KaJIbLMsl U MarHus) B Cpele aMMOHHiTHO-aMMHa4yHOro 6ydepHoro pacrsopa (pH 9-10) mo
00pa30BaHHIO ¢ TPUIOHOM b MaiOAHCCOMUPOBAHHBIX KOMITJIEKCHBIX COSAHHEHHIA.

2/118

Tema 9.2.3.

IIpojeccHOHATLHO-OPHEHTHPOBAHHOE COACPKAHHE
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XUMHYECKHIT aHaJIu3

BO3yXa

Teoperuueckoe obyuenne

XuMH4eCKHii COCTaB aTMOC(epHOro BO3AyXa, Bo3ayxa pabodeii 30HbL. Bpeanbie BewiecTBa U
NpPUMECH B BO3AYyX€ XXHJIbIX ITOMEIICHUI, B Bo3ayxe paboueii 30Hbl. HopMaTHBHBIE JOKYMEHTBI.
IlocneacTBus BO3AEHCTBHS BHICOKOH KOHLICHTPAaLMH YIJIEKHCIOrO ra3a Ha OPraHH3M YeJIOBEKa.
MeponpusATHs N0 CHHXXEHHIO YPOBHs 3arPsISHEHHOCTH BO3[yXa HCCJIEAYEMOI KOMHATHI.

2/120

IIpakTHYecKHE 3AHATHA

IIpaxTu4yeckoe 3aHaTHe Ne 26 I'mruenuyeckas OLEHKA CTENEHH 3arps3HEHUS BO3AyXa
IIOMELLEHUS] Ha OCHOBE COITOCTABJICHUSI KOHLEHTPALMH AHOKCHAA YIIepoaa ¢ COOTBETCTBYIONIMM

2/122

JlaGopaTopHbie 3aHATHS

JlaGopaTopnas paGora Nel3 JlaGopatopHas paGota «OmnpeneneHue COmEP>KaHHS YIIIEKHCIIOrO
rasa B BO3[yXe IOMeIleHHs dKcrnpecc- Meronom». Hccnenosanne npob Bo3ayxa paboueii 30HBIL
OnpeneneHue conepkaHus yrieKHCIIOro ra3a B BO3Ayxe NOMEIEHHs SKCIIPECC-METOAOM.

2/124

Tema 9.24,
Xumuueckuil  aHanu3
npod MaTepHaoB
CTPOUTEIBLHO-
pecTaBpaLlMOHHON
IesITeIbHOCTH u
IN3aitHa

OcHoBHOe coaepkanHe

6

ok 01 0K 02

Teopernueckoe oGyyueHne

2

Knaccudukauus maTepHanoB, UCNONb3YEMBbIX B CTPOHTENIbHO-PECTABPALMOHHON AEATENbHOCTH
IO COCTaBy, MX Ha3Ha4Y€HHE U NpHMEHEHHe. XHMHUYECKHil aHAIW3 MAaTepHaJIOB CTPOHTENbHO-
pecTaBpallMOHHON HEATEIPHOCTH M Au3aiiHa. XHMH4ecKuil COCTaB NUIMEHTOB, KpacHUTENEH,
BSDKYIIMX CMeceli, 0COO€HHOCTH UX CBOMCTB U NPHMEHEHHs B MPO(ECCHOHAILHOMN NeATeIbHOCTH.
BemectBa, UCMONB3yeMble B Ka4eCTBE NMUIMEHTOB U CBA3YIOMMX MarepuanoB. HMcropuueckas
cnpaska. CoBpeMeHHBIE MAaTEPUAJIbL

2/126

“Jok o7

IIpakTHyeckne 3aHATHSA

IIpakTuueckoe 3aHaTHe Ne 27 KauecTBeHHBI W KOJMYECTBEHHBIM COCTaB MpoO Marepuasos
CTPOUTEHHO-PECTABPALIMOHHON AEATENbHOCTH M OusaiiHa. Kiaccupukaims Kpacok 1o
VKPBIBUCTOCTH, MPO3PAYHOCTH B 3aBHCHMOCTU OT HCHOJIB3YEMBbIX IHIMEHTOB M CBS3YIOLIHMX
BemecTB. OmnpeneneHne COCTaBa KPacOK HA COAEPKAHME MHUKPO U MAKPO3JIEMEHTOB. Permenue
NPaKTHKO-OPUEHTUPOBAHHBIX  3aJaHMi MO XHUMHUYECKOMy aHaiu3dy mpod Marepuasos
CTPOUTEILHOPECTABPALIMOHHON AeSTENHPHOCTH U AU3aiiHa.

2/128

JlaGopaTopubie 3aHATHS
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HccnenoBaHue MaTepaioB CTPOUTEILHO-PECTABPALIMOHHON NEATEIPHOCTH U OU3aiiHa.
JIaGopaTopuas paGora Nel4 JlaboparopHas pabora «M3roToBieHune Kpacok (monbop MUrMeHTOB
1 CBA3BIBAIOINNX BewiecTB)». HccienoBaHWe NPUPONHBIX MHHEPAJNIOB, MOJYYEHHE MHUIMEHTOB
IIyTeM XUMHUYECKUX PeakLyii, ONpeAeiCHHE CBA3YIOINX MaTepuanioB. CpaBHEHHE YKPBIBUCTOCTU
¥ [IPO3PavHOCTH IMOJIyYEHHBIX KPACOK MyTeM HAHECEHUS MX HA JIUCT OyMaru.

JlaGoparopHas pabora «MccienoBaHne CBOMCTB BSXKYLINX BEIIECTB HA IPUMEPE TUTICAY.
OnpeneneHue CKOPOCTH CXBAaThIBaHHWsI IPUPOJHOTO M CTPOUTENBHOrO rumnca. DakTopsl,
YCKOPSIOIIME M 3aMeMJISIOIHE CXBaThbIBAaHKE TPUPOIHOro rumca. [ MrcoBoe TecTo, Temreparypa
ero 3acteiBaHusA. CpaBHEHHE CKOPOCTU CXBaTbIBAHUS INPHUPOAHOTO M CTPOUTEIILHOIO THIICA,
ompeneneHre (HaKTOpOB, BIMSIOMKX HA CKOPOCTh CXBAaThIBaHHS CTPOHMTENILHOTO THIICA,
OIIpeNeNICHNE TEMIIEPATY Pl 3aCTHIBAHMS T'UIICOBOTO TECTA.

2/130

Tema 9.2.5.

Hccnenosanue
00BEKTOB TeXHOChEPDI

IIpodeccnoHAILHO-0PHEHTHPOBAHHOE COAEPKAHHE

OK 01

Teopernueckoe oGyueHune

OK 02

VueOHO-HCCAenOBaTENbCKHIA MPOEKT B O0NAacCTH HCCIIEROBaHUSA OOBEKTOB TexHochepbl. OO630p
TeM y4eOHO- HCCIeNOBATENbCKUX IPOEKTOB. AJITOPHUTM BHINOJNHEHHsA NpoekTa. OmnpeneneHue
npoOneMel uccienoBaHus. MeToabl MOMCKa, aHaim3a U 06paboTtku MHpOpManHMu O MpoekTe B
Pa3TMYHBIX UCTOUHUKAX.

2/132

OK 04
K 07 1IK...

IIpakTHYecKne 3AHATHA

IIpakTuueckoe 3ausTHe Ne 28 OOOCHOBaHHE aKTyajlbHOCTH BBIOpaHHOH TeMbl. BhbiABneHHe
npobnemsl uccienosauus. Breibop o6bekToB M MeTONOB HMccnenoBaHudA. IloctaHoBka uenei H
3amad  mccnepoBaHus. OmnpeneneHHe NpoAykTa HcciemoBanus. OmnpefeNeHHe 3TamoB H
COCTaBJICHHE TLIAHA HCCIIEOBAHHS.

2/134

IpakTuueckoe 3anarue Ne 28 3awura npoekta: IlpencraBneHne pesynbTaToB BHIIOJHEHHA
y4eOHO-HCCIEAOBATENLCKHX NMPOEKTOB (BHICTYILICHHE C MPE3CHTAIMEH).

2/136

JIagopaTropHbie 3aHITHA

JIaGoparopuas pabGora NelS HccnenoBanme npeniokeHHOro OObEKTa HA KHCIOTHOCTD,
IIeJIOYHOCTD, XHMHYECKHIA COCTAB (3arpsA3HUTEINH, MAKPO- H MHKPO3JICMEHTBI).

O6paborka pe3ynbraroB HcCleAoBaHHA. OLICHKa Ka4YeCTBA HCCIEAYeMOro oObeKTa HCXONd H3
PE3YIbTAaTOB XUHMHUYECCKOIroO aHaJIH3a

2/138

IIpoMeKyTOYHAs aTTECTALHUA MO AUCIMIUIHHE (9K3aMEH)

Bcero

144
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3. YCJIOBHUSA PEAJIN3AIIAA NPOI'PAMMABI YUEBHOI'O IPEJIMETA
3.1. TpeGoBannsa K MUHHMAJILHOMY MATEPHAJILHO-TEXHHYECKOMY 00ecneueHHIO

Jns peanusanmy HPOrpaMMBbl JUCHUIUIMHBL JOJDKHBI OBITH MPENYCMOTPEHBI CIEAYIOIIHE
crieLManbHble NoMelneHus: yueOHbIi kabuHer XxuMuu 1 ydeOHOI xumuieckoil 1aboparopuu.

OGopynoBanne y4deGHOro kadumera: kaOMHET «XHMHYECKUX AWCIMIUIMHY», OCHAILEHHbIH
ofopynoBaHHEeM: CTOJNBI M MOCAAOYHBIE MECTa CTYACHTOB IJs JIEKIMOHHBIX 3aHATHUMH, CTOJBI
XUMHYecKue 115 JabopaTopHBIX 3aHATHIA, paboduee MECTO IpenoaaBaTe)s.

HabOopBI LIAPOCTEPIKHEBBIX MOJENEH MOJIEKYJ, MOAENH KPUCTAJUIMYECKUX PELIeTOK, KOJUIEKIIH

INPOCTBIX M CJIOXKHBIX BEIUECTB H/WIM KOJUIEKLUM IIOJIUMEPOB; KOIUIEKIMA TOPHBIX IOpOA M
MuHepaJsioB, Tabnuua Menzneneesa, yueOHble GUIBMEL 1M pOBbIe 00pa30BaTENbHBIE PECYPCHL.

Texnnueckue cpeacrBa o0y4ueHHsI: KOMIIBIOTEp C YCTPONHCTBaMH BOCIPOU3BEACHUS 3BYKa,
MyJIBTUMENA-TIPOEKTOP C SKPAHOM, MyJIbTUMEIUIHAsS TOCKaA.

OGopynosanue JiaGopaTopun H pabouux MecT JaGopaTOPHH: BHITSDKHON mKad, IPOMBIBHOE
yCTpPOHCTBO, celid amsa xpaHeHUs: OeTapaglOaKTUBHBIX BELIECTB, MEPEIBIKHON CTOJ, OTHETYIIUTENb,
naboparopHblii mkad, mwkad nna anmaparos, mxad T npuOOPOB, XanaThl, MEH3YPKH, MHUIETKH-
KarneJbHHULbL, TEPMOMETpPBI, MUKPOCKOIIL, JIYIIBI, IIPEIMETHBIE U MOKPOBHBIE CTEKJIA, IUIAHLIETHI IS
KalleNbHBIX peakiuii, QumibTpoBasbHasi Oymara, IIPOMBIBAJIKH, CTEKJIAHHbIE NPOOUPKH, PE3UHOBbIE
npoOku, ¢oHapuky, HAOOp PEaKTHBOB, CTEKISHHBIE IAJOYKH, LITATHBBI AN NMPOOHPOK; MEpHbIE
IMJIMHAPE]L, BOPOHKU CTEKJISHHBIE, BOPOHKHU AEJIUTENbHble LHHApH4eckue (50-100 mi), cTynku ¢
necTUKoM, (papdopoBrle uamky, NMHHIETHL, QuUIbTpbl OyMa’kHble, BaTa, MapJis, YacOBBIE CTEKJIA,
DNIEKTPOILIUTKY, J1JabOpaTOpHbIE IUTATHBbI, CIMPTOBBIE TOPENKH, CIHMYKH, MpUOOp A MONy4eHHs
razoB (win nMpobupka ¢ ra300TBOAHOM TPyOKOi), nepskarTeiu Ajist MPOOHPOK, CKIISTHKH I XpaHEHUs
pPEeaKTUBOB, Pa3maTO4YHbIE JIOTKU; Xxumudeckue crakanbi (50, 100 m 200 ™), mmarenw;, MHHLETHI,
TUTEeJIbHBIE IIUIIIBI, CEKyYHAOMEPHI (TaiiMepbl), MepHbie npobupku (Ha 10—20 M) U MepHBbIE KOJIOBI
(25, 50, 100 u 200 mu), BoAsHas OaHsA (WIM TEPMOCTAT), CTCKJIIHHbIC MANIOYKH; KOHHYECKHE KOJOBI
s tutpoBanus (50 m 100 Mit), MHAMKATOpHBIE MONOCKH Aus onpenenenus pH u crammaprHas
MHINKATOPHAs MIKaJIa, YHUBEPCAIbHBIA HHAMKATOP;, muneTku Ha 1, 10, 50 mu (wym no3aTopsi Ha 1, 5 n
10 mu), OropeTkH s TUTPOBAaHWA, MemMIMHCKUE mmpunbi Ha 100-150 mui, maboparopubie w/wm
aHanuTH4ecKHe Bechl, pH-MeTpbl, CymmibHbI#i mkad, u ap. T1aboparopHOe 0O0PYAOBaHUE.

3.2. UnopmannoHHoe 0becniedeHne Pean3anun NporpaMmmal
1. lns peanu3auuu nporpaMmbl 6ubimoreunsiii GoHx 06pa3oBaTeNbHOM OpraHM3auu JOJDKEH
UMETh TMevYaTHble W/WIM 3JIEKTPOHHbIE O0Opa3oBaTelibHbIE M WH(OPMAIMOHHBIE PECYPCHI,
PEKOMEHIOOBaHHbIE U1 MCMONB30BaHHSA B OOpa30BaTENbHOM MpOLECCe, HE CTapiue MSTH JIET C
MOMEHTa H3IaHUs.
2. PexoMeHAyeMble MeYaTHbIE M3MaHUA MO peann3anuu 00meoOpa3oBaTeNIbHON AUCIHMILUIHHDI
MPENICTaBJIEHbl B METOAHYECKHX PEKOMEHIALMAX 110 OPraHu3aluy o0ydeH .

3.2.1. IleyaTHble H3AAHHS
OcHoBHbIE
OcCHOBHBIE
1. .Tonosnesa Opranudeckas xumus. M.: U3narensckuii neHTp «Akagemus», 2017

2. MHmenko A.A. AHanmuTudeckas xumus. M.: Uznarensckuii neHTp «Akagemusy, 2017
3. Epoxun FO.M. Xumus nnsa npodeccuii u cnequanbHOCTE! TEXHUYECKOrO W €CTECTBEHHO-
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4. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHUS YYEBHOI'O IPEJMETA

30

Koutponb u ouenka pesynbTaToB OOYYEHMS OCYILECTBJISETCS IPEMONABATENEM B MPOLECCE

MPOBEAEHHS] MPAKTUYECKUX 3aHATUN U 1abOpaTOpHBIX paboT, TECTUPOBAHUS, & TAKKE BHITOTHEHUS
oOyyaroIMMHCA HMHOMBUAYAJbHBIX 3aJaHHii, I[POEKTOB, MCCNENOBaHWA. Pe3ymsTaTbl 00y4eHHUs
ONPENENSAOT, YTO OOydaroIuecs MOJDKHBI 3HATh, [OHUMATb M JEMOHCTPUPOBATH IO 3aBEPLUCHHH
H3YYEHUS TUCLUTUIHHBI,

st popMUPOBaHMSA, KOHTPONsS M OLEHKH DPEe3YJIbTATOB OCBOEHUsS y4eOHOM AMCLHIUIMHBI

HCIIOIL3YETCS CHCTEMA OLIEHOYHBIX MEPOINpPUATHH, MpencTaBisoLIas co0oi KOMIUIEKC y4eOHBIX
MEPONPUATHH, COTJIACOBAHHBIX C pe3yibTaTaMu 00yueHus u chopMyampoBaHHbIX ¢ yuerom PIOC
COO (mpenmerHble pe3ynbTaThl Mo pucuumube) u ProcC CIio.

COOTBETCTBHE c ux
SJICKTPOHHBIM  CTPOCHHEM |
MOJIOKEHAEM B TEPUOAHYECKOHN
cucreme XUMHUYECKHX

snemeHToB J|.. MenneneeBay.

Ne Monyas / Pasaex PesyabTat 00yuenns OueHouHbIe MEPONPHATHS OK
/ Tema
I |OcHoBHO# MOayID
1 |[Pa3gen 1.|®opmyipoBaTh 6a3oBbIe
OcHoBbl MOHATHSA H 3aKOHbI XUHMHH
CTPOEHHUS
BellecTBa
1.1 [Ctpoenne atomoB|CocraBmaTe  xumudeckue|l. Pemenne  mnpaktuyeckux|OK 01
XUMUYECKUX bopMynel coenuMHeHMiT B|3amaHmuii Ha COCTaBJICHHE
JJIEMEHTOB |COOTBETCTBUHU CO CTENEHBIO [3JIEKTPOHHO-TPadHUECKHX
mpupozna OKHUCJIEHUS XUMHUYECKUX |popMyt 3JIEMEHTOB 14
XMMUYECKON 3JIEMEHTOB, HCXOASA  W3|MepHOAOB.
CBSI3H BaJIEHTHOCTH u|2. 3amaun Ha cocTaBjieHHE
3JIEKTPOOTPHULIATENIBHOCTH  |XHMHYECKHX bopmyn
JIByXaTOMHBIX COCIMHEHUH
(OKCHUMOB, CyJibHOB,
THIIPUIOB U T.IL).
1.2 |Tlepuomuueckmii |XapakTepHU30BaTh ITpaktuko-opuentuposanHsie  [OK 01
3aKOH M Tabauna|XUMHYECKHE 3JIEMEHThl B|Teopermueckme 3amaHus  Ha|OK 02
J .. Menneneesa [COOTBETCTBUU c WX [XapaKTepHU3AMNI0  XHUMHYECKUX
HOJIOKEHHEM B|anemenToB: «Mertayunueckue /
HNePHOANYECKOH  CHCTEME|HEeMETaIMYeCKUue CBOICTBA,
XUMHYECKUX 3JIEMEHTOB |3JIEKTPOOTPHLIATEIbHOCTD "
J.H. Menneneesa CPOACTBO K JJEKTPOHY
XUMHYCCKUX 3JICMEHTOB B
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Ne Mon);nTbe;l;azneu PesyabTaT 06yueHusn Ouenounbie MEPONIPHATHS OK
2 |Pa3pen 2.|CoctaBaarb ypaBuennna H|Konrpoannas paGora
XuMHIeCKHe cXeMbl xuMHYecKHX [«CTpoenne  BemiecTBA H
peaxuan peaknui XHMHYECKHE peakuny»
2.1 |Tumm Cocrapnars peakuuu|l. 3amaum Ha cocraBienne|OK 01
XUMHYECKUX COCNMHEHUs, Pa3JIOKEHNs, |ypaBHEHHI peaKIui:
peakuuit oOMeHa, 3aMEIICHMS, |— COENHMHEHHUS, 3aMEIICHHA,
OKHCJIMTENIbHO- pasyioxkeHus1, OOMeHa U peakuii
BOCCTaHOBHTEJIbHBIE C  y4aCTHEM  KOMILIEKCHBIX
peakLuu u peakimu|coenuHeHuii (Ha  mpumepe
KoMILIeKcooOpazoBanus (Ha|rHIPOKCOKOMILIEKCOB
mpumepe AIOMHHUS ¥ LIUHKA),
T'HAPOKCOKOMILIEKCOB — OKUCJIUTEJIbHO-
aNMOMHUHMS ¥ IIMHKA) C[BOCCTAHOBUTEJbHBIX PEaKUuii C
y4acTHeM HEeOpraHUYECKUX |HUCIIONb30BaHUEM METO/Ia

BCHICCTB

3JIEKTPOHHOrO OajaHca;

— € y4YacTheM KOMIUIEKCHBIX
coenuHeHu#t (Ha  mpuMepe
THAPOKCOKOMIUIEKCOB LIMHKA H

AJIOMUHUA).

2. 3amauu Ha pacuer
KOJIMYECTBEHHBIX
XapaKTEPUCTHK NpOAyKTa

peaky COCAMHEHHSI;, MaCCOBOH
wi oObeMHOI AONMHM BBIXOAA
NPOAYKTa PEaKLHH COeAHHEHHUSA
OT TEOpEeTHIECKH BO3MOXHOTO;
00BbEMHBIX OTHOLUEHHITI Ta30B;

KOJINYECTBEHHBIX
XapaKTePUCTHK HCXOHBIX
BEIICCTB ¥ MPOAYKTOB PEAKIHM,
maccel  (00bEeM,  KOJIMYECTBO

BEIIECTBA) MPOAYKTA PEAKIHH,
€CJIH OZHO W3 BEIECTB JIAaHO B
BHJIE PACTBOPA C OTNPEACICHHON
MAaccOBOH J10Jiell paCTBOPEHHOTO
BEINECTBA.
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Ne Monyas. / Pasnen Pe3yabTart o0yuenust OnenouHbie MeponpusaTHS OK
/ Tema
2.2 |9nexrponuruueck {CocTaBsTh ypaBHeHus|1. 3aganus Ha cocrasieHue|OK 01
ast Jucconuanusa U|XUMHYCCKHUX peaKunu | MOJICKYJISAPHBIX u HOHHBIX
VOHHBIA OOMEH  |MOHHOTO obmeHa c|peakLuit ¢ ydacTHeM OKCHIOB,
ydyacTHeM HEeOpraHUYeCKMX |KHCIOT, OCHOBaHUI U coOel,
BELIECTB HMOHHBIX peakluil Truxponau3a
conei, yCTaHOBJIEHUE
M3MEHEHUS KHUCJIOTHOCTH CPEIBL.
JlabopaTopHas pabora
«Peakiuy noHHOro o6MeHay»
2, JlabopatopHass ~ pabora
«Peaxuuu rugponuzay.
3 |Pasgen 3.|UccaenoBaTh CTpOEHHE H
Crpoenue u|cBoiicTBa
CBOliCTBA HEOPTraHUYEeCKHUX BelIeCTB
HEOPraHu4ecKHX
BELIECTB
3.1 |Knaccudpukanus, |Knaccubpummposats 1. Tecr «Homenxmarypa u|OK 01
HOMEHKJIaTypa U|HEeOpraHuyYeckie BeLIeCTBa|Ha3BaHHe HEOPraHMYIECKHX
CTpOEHUe B COOTBETCTBHMM C WX|BELIECTB  HCXOAS HW3  HX
HEOPraHWYECKUX [CTpOeHHEM XUMHYecKOH  dopMynsl  HIH
BELIECTB COCTaBJICHHE XHMHY€ECKOH

dopMynbl HCXOAA M3 HA3BaHHA
BEIIECTBA MO MEXAYHApOAHOI
WIH TPHBHAJIBHOH
HOMEHKJIAType».

2. 3apmauu Ha pacyeTr MacCOBOii
nond  (Maccel)  XMMHYECKOro
aneMeHTa  (CoenHHEeHHA) B
MoJieKyJie (CMecH).

3. IlpakTHyeckue 3amaHHA Mo
KJIaccHpHKaLHH, HOMEHKJIaType
U XHMHYeCKHM  (dopmynam
HEOPraHH4eCKHX BEILECTB
Pa3IHYHBIX KJIACCOB.

4. TIpakTuueckue 3aJaHHid Ha
omnpenesieHue XHMHYECKOH
aKTHBHOCTH BEILIECTB B
3aBHCHMOCTH BHAQ XHMHYECKOM
CBSI3H M THUINA KPHCTAJUIM4ECKOH
PELIEeTKH.
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Ne Monye / Pasnen PesyabTar 00yuyeHus OuenouHble MepoONIPUATHS OK
/ Tema

3.2 |Dusuko- YcraHaBnuBaTh 1. Tecr «Ocobennoctu|OK 01
XHUMHYECKHE 3aBUCHUMOCTD bu3MKO-[XUMHYECKHX CBOICTB OKCHOOB,|OK 02
CBOWCTBa XHUMHYECKUX CBOMCTB|KHCIIOT, OCHOBaHHIi,
HEOPraHWYECKMX |HEOPraHMYECKHMX  BEIIECTB|aM(pOTEpHBIX THAPOKCHAOB MU
BEIIECTB OT CTPOEHHsI A4aTOMOB H|COJEii».

MOJIEKYJI, a Takxke THunal2. 3agaHusd Ha COCTaBJICHHE

KPHUCTAJUTNIECKOH PEIIeTKH |ypaBHEHwMiA XUMHYECKUX
peakuuii ¢ y4aCTUEM MPOCTHIX U
CJIOXKHBIX HEOPraHUYECKHX
BEIECTB. OKCHAOB METAJLIOB,
HEMETAUIOB H  aM(OTepHBIX
3JIEMEHTOB;  HEOPraHMYECKUX
KUCJIOT, OCHOBaHMI Hu
am(poTepHBIX TUAPOKCHUIOB,
HEOPraHU4ECKUX coneit,
XapaKTEePU3YIOIIMX WX CBOICTBa
1 C1Ioco0bI MONYYEHHS.
3. IIpakTHKO-OPHEHTHPOBAHHbBIE
TEOPETHYECKHE  3aJaHHd  Ha
CBOIiCTBa " nony4eHue
HEOPraHM4eCKUX BELIECTB.
4. JlaboparopHass ~ paGota
«CsoiicTBa METaJUIOB H
HEMETAJUIOBY.

3.3 |IIpousBoncrso O6ocHoBbIBaTL 3HaueHue u|llpakTuko-opueHTHpoBaHHbe |OK 01
HEOPraHM4YeCKUX |IIPpUMEHEHHE 3agaHust nmo  cocrasieHmio|OK 02
BELLECTB. HEOPTraHUYECKUX BELIECTB B|XHUMHYECKHX peakuuii c
3HaueHue U |6pITOBOIA ulydactiuem HEOPraHUYECKHX
NpUMEHEHHe B|mpou3BonCTBEHHO# BEILECTB, HCMOMB3YEMBbIX AJIS UX
obITy " Ha|NeATEIbHOCTH YeIOBEKA WX |uaeHTH(HKaLuu "
HPOU3BOJICTBE (bU3NKO-XUMHYECKHMHI NPOMBILLIEHHbIX cnocoboB

CBOMCTBaMHU MOy YEHUA.
4 [Pa3nen 4.|HccnenoBatb CTPOEHHE M
Crpoenue H|CBOHCTBA OPraHHYeCKHX
CBOHCTBA BeIIeCTB
OPraHMYecKHux
BelleCTB
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Ne Monya / Pasaen PesyabTart 00ydyeHus OueHouHbIe MEPONIPHATHS OK
/ Tema

4.1 |Knaccudukamus, |Kmaccupumuposath 1. 3amanma Ha cocraBieHue|OK 01
CTpOCHUE u|oprannyeckue BelIeCTBa B|HA3BaHMIA OpraHUIECKUX
HOMEHKJIaTypa COOTBETCTBUH c HX|COCOHHEHHI TO TPUBHAIBHOM
OpraHHYeCKUX CTpPOCHUEM WIH MEKAYHAPOIHOIH
BEIECTB CHCTEMAaTH4ECKOH

HOMEHKJIaType.

2. 3amaHud Ha COCTaBJICHHE
MOJIHBIX M  COKPpAlleHHBIX
CTPYKTYPHBIX dopmyn
OpPraHHYECKHX BELIECTB
OTAENbHBIX KJIACCOB.

3. 3amauu Ha onpeaencHHE
npocTeiiei dopmyJibl
OpraHH4ecKoM MOJICKYJIbI,
HCXOAS U3 3JIEMEHTHOrO COCTaBa
(8 %).

4.2 |CsoticTBa YcraHaBnuBaTh 1. 3amanma Ha cocraBneHne|OK 01
OpraHUYEeCKHUX 3aBUCUMOCTb busuKo-|ypaBHEHHIH xummyecknx |OK 02
COeIMHEHU XHUMUYECKUX CBOJCTB|peakumii c y4YacTHeM

OPraHHMYECKMX BELIECTB OT|OPraHMYECKHX  BEIIECTB  Ha

CTPOEHUS MOJIEKYJ OCHOBaHMM HUX COCTaBa H
CTPOCHUS.
2. 3agaHua Ha COCTaBJICHHE
ypaBHEHHI1 XHMHYECKHX
peaxiui, WUTIOCTPHPYIOLUX
XMMHYECKHE CBOMCTBA C Y4€TOM
MEXaHU3MOB MPOTEKaHMA
JlaHHBIX peakumi H
F€HEeTUYECKOM CBS3H

OPraHM4CCKHX BCHICCTB PAa3HBIX
KJIaCCOB.

3. Pacuermpie 3ajaud  mo
YPaBHEHHIM peakui c
y4acTHEM OPraHMYECKHX
BELIECTB.

4, Jlaboparopnas  pabora
«IIony4yenune STHJIEHA U
H3y4YEHHE €ro CBOHCTB.
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Ne Monyte / Pasnen PesynbTar 00yueHust Onenovnbie MeponpUATHS OK
/ Tema

4.3 |Opranuueckue O6ocHoBeIBath 3Ha4yeHNe u[lIpakTuko-opuentupoBannsie |[OK 01
BEIECTBA B|IpUMEHEHHE OpraHuYecKux|3afganus 1o  cocraeieHuo|OK 02
JKU3HENEATENBHOC |BEIIECTB B OBITOBOH  H|XMMHMUYECKUX peakmit c
TH YeJIOBEKA. |IPOU3BOACTBEHHOM y4acTueM OpraHIMYeCcKHuX
ITpou3BoACTBO U |OEATENPHOCTH YEJIOBEKA WX |BEINECTB, MCIIOIB3YEMBIX IS UX
NpUMEHEHHe (bU3NKO-XMMHUYECKUMHU uaeHTH)UKAML B ObITy W
OpraHHYeCKHX CBOICTBaMH IIPOMBILIJIEHHOCTH.

BELLECTB B
HNPOMBILIJIEHHOCTH

5 |Pa3men S5.|Hccnenosatr paBHOBeCHe
KnHeTHYecKHe H|H CKOPOCTh XMMHMYECKHX
TePMOAHHAMMYEC | peaKunii
KHe
3aKOHOMEPHOCTH
NpPOTeKaAHHUSA
XHMHYECKHX
peaxkuui

5.1 |Kunetuueckme  [HMccnemoBathb BnusiHue|l. JlaGoparopHaa pabora Ha|OK 01
3aKOHOMEPHOCTH |KOHLIEHTPaLUH BBIOOp: OK 02
IPOTeKaHUs pearupyrlux BemecTB H|— «OnpeaeneHHe 3aBHCHMOCTH
XMMUYECKUX TEMIIEpaTypbl Ha CKOPOCTB|CKOPOCTH peakuHH or
peaxuuit XMMHUYECKHX PEeaKLUi KOHLEHTPAaLlHH  pearHpylommx

BEIECTBY,

— «OnpeneneHne 3aBHCHUMOCTH
CKOPOCTH peakuuu or
TEMIIEPATYPbI».

2. IlpakTuKO-OpHEHTHPOBaHHbBIE
TEOpEeTUYECKHe  3aJjaHuid Ha
aHagu3 (HaKTOPOB, BIMSFOLINX
Ha U3MEHEHHE CKOPOCTH
XHUMHYECKON PEeaKLIUH.

5.2 |Tepmonounamuuec (HMccnenosats BnusHue|1. 3agauu Ha pacuersl TemIoBbX|OK 01
Kue U3MEHEHNUsI KOHUeHTpaluu 3¢ dexTo xumudeckux peakuuii| OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIHMH CPeIbl H|U ONpeneNeHue THUIA PEaKIUu
IIPOTEKaHUS TeMIIepaTypsl Ha cMelleHue|(mo TemnoBoMy 3h¢eKTy: 3K30-
XMUMUYECKUX XHAMHYECKOTO PaBHOBECHA  |U SHAOTEPMUYECKHUE).
peaxuuit. 2. IIpakTHKO-OpUEHTHUPOBAHHBIE
PaBnosecue 3aaHus Ha MIPUMEHEHHE
XHUMHYECKHUX npunuuna Jle Ilatenre pms
peaxuuii HaX OXKIACHHUS HanpaBJICHUs

CMEeLIEeHNUs paBHOBECHS

XHUMHYE€CKOM PEaKkLMd U aHaJIu3
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Ne Mon);n’;e/Ml;asneﬂ PesyabTar 0o0yuennn OueHouHbIe MEPOTIPHATHA OK
¢dakTopoB,  BIMAIOIMX  HA
CMeLIeHUe XHMHYECKOro
PaBHOBECHSL.
3. JIabopaTopHas pabora
«H3yyeHue BIUSHHUA Pa3JIHUHBIX
¢dakropos Ha CMelleHHe
XHMHYECKOTO PaBHOBECHS».
6 |Paszpnen 6.MccaenoBars qucnepcHbie
HucnepcHbie CHCTEeMbI
CHCTEMbI
6.1 |ducnepcHble Paznuyate ucrunnbie|l. 3amaun Ha mnpurorosneHne|OK 01
CHCTEMBI U |pacTBOpBI, KOJUIOH/THBIE | paCTBOPOB. OK 02
(baxTopsl UX |pacTBOpBI u|2. IIpakTHKO-OpUEHTHPOBAHHBIE
YCTOMYHBOCTH rpy6onucnepcHbie CHCTEMBI|pacueTHbIE 3afaHus Ha
Ha OCHOBE XHMHYECKOTO|IHCIEPCHbIE CHCTEMBI,
3KCMEepUMEHTa UCNoNb3yeMble B OBITOBON H
NPOU3BOACTBEHHON
IEATeNIbHOCTH YEJIOBEKa.
6.2 |HccnenoBanue Hccnenosarpb ¢usuxo-|{JlaboparopHaa  pabora  (Ha|OK 01
CBOMCTB XUMUYECKUe cBolicTBa|BBIOOP):
OUCTIEPCHBIX Pa3IUYHBIX BUIOB|— IlpuroroBnenue pacTBOpPOB;
CUCTEM JAUCIICPCHBIX CUCTCM - HCCJ'IC,T.[OBaHI/Ie JUCNICPCHBIX
CHCTEM.
7 |Pazpen 7.|HccnexoBarp  CBOMCTBA
KauecTBennbie OPraHHI€CKHX H
peaKuHu HEOPraHHIECKHX BeIeCTB
o0Hapy KeHHS c HCHIOJIb30BAHHEM
OPraHHYeCKHX H|KA4eCTBEHHDLIX PeAKLHI
HEOPraHHYeCKHX
BelleCTB
7.1 |O6HapyxeHUe Hccnenosath 1. JlaboparopHas pabGora (ua|OK 01
HEOPraHU4eCKHX |KaYeCTBEHHBIC peakimu|BbIOOp):
KaTHOHOB M|HEOPraHW4ECKUX BEIECTB |-  AHalWTHYECKHE  peaKLuu
aHUOHOB KkaTHoHOB I-VI rpynm;
— AHaiuTHYECKHE ~ PEaKIUH
AHHOHOB.

2. IlpakTudeckme 3amaHus Ha

COCTaBJIEHUE ypaBHEHHH
peakumii oOHapy xeHHst
katmoHoB I-VI rpymn wm

AHHMOHOB, B T.4. B MOJICKYJISIPHOU
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Ne Mozyms. / Pasnen PesyabTaT 00yuenus OueHoOYHbIE MEPONIPUSITHS OK
/ Tema
Y MOHHOI1 popmax.

7.2 |O6HapyxeHue HccnenoBats 1. JlaGoparopHas paGora (Ha|OK 01

OpraHUYECKUX Ka4eCTBEHHBIE peaxiuu |BEIOOP):
BEINECTB OpraHMYecKux coeauHeHuii|— KauecTBEeHHblE peakLMH Ha
OTAENbHBIX OTHENbHBIX KJIACCOB OT/ENIbHbIE KJ1acCBI
KJIaCCOB c OpPraHU4Ye€CKUX BELLECTB;
HCIIOIB30BAaHUEM — KauecTBenHbIi1 aHaju3
Ka4eCTBEHHbBIX OpPraHM4eCKMX COCOUHEHHUIN IO
peaxiui (yHKIMOHAJIBHBIM IPyNIaM.
2. Ilpaxktnueckue 3amaHus Ha
COCTaBJIEHUE Ka4eCTBEHHbBIX
peaxiuii obHapy xeHHs
OpPraHUYECKUX COETUHEHUH.

II |(IIpuxaagHo# MoayJab

8 |Pa3aen 8. OuenuBath nocieacTusi|3amura keiica (¢ yuerom
Xumus B GbITy u|0bITOBOI H|0yaymeii mnpodeccHOHANbHOM
MPOU3BOACTBEHH |MPOU3BOACTBEHHOM AEATEIHLHOCTH)

01 1eATETbHOCTH |AeATEIbHOCTH 4€JI0BEKA €
YyeJIOBeKa MO3UIMI  IKOJOrHYECKOH
0e3omacHoCTH
Xumusi B Obrry u|OuenuBars  mocnencrsus|Keiic (¢ yuerom Oyaymeii|OK 01
MPOU3BOACTBEHHO |OBITOBO# u|npodeccHoHanbHOI OK 02
i JeATeNbHOCTH|MPOU3BOACTBEHHOM IEeATENbHOCTH) OK 04
YyeJIOBEKa JIEATEIbHOCTH 4eJioBeka C|B03MOXHbBIE TEMBI KEHCOB: OK 07
no3uiid ~ skonormdeckoii|l. Iloremnenune xnuMara H
6e3omacHOCTH BBICBOOOXKIEHIE ra3’oBbIX
THIPATOB CO THA OKEaHa.
2. byaymme MartepHanbl s
aBHa-, MAaUIuHO- n
npubOpPOCTPOCHHUS.
3. Hosble wMarepuanbl s
COJIHEUHBIX OaTapei.
4. JlexapctBa Ha  OCHOBE
PaCTHTENbHBIX MPENApaToB.

9.1 (Pa3gen 9.1.|MHTepnpeTHpOBaTHL 3amura yueOHo-
HccnenoBanne W|XMMHYECKHE NPOLECCHI H|HCCIEAOBATEILCKOT0 NPOEKTA
XHMHUYEeCKHH siBJIeHHs1 B Ouocdepe (c yueTrom Oynymeii
aHau3 00beKTOB npodecCHOHANBHOH
ouocdepnl AEATEeIbHOCTH)
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Ne Mony.te / Pasnen PesyabTar 00yueHus OueHo4yHbIe MEPONPUSTHSA OK
/ Tema
9.1.1|OcHOBBI Bremonuate nonueid umki|l. JlaboparopHas ~ pabGora|OK 01
nabopaTopHOii 3KCIIEPUMEHTAILHOTO «OcHOBBI naboparopHoit
NPaKTHKH B|uccienoBaHus c|mpaxTukm».
npodeccHoHaNbH |cobmoneHueM npaBwia|2. TunoBble pacdeTel IO
bIX JJabopaTopusix (Oe3omacHOro oOpalleHus! C|TeMaTHKe SKCIEPUMEHTa.
BEIIECTBAMU u(3. 3amaun Ha BBIYKUCIEHUE
nabopaTopHLIM CpEeIHero 3HAYEeHUS
obopynoBaHueM SKCHEPHMEHTAJIbHBIX  OaHHBIX,
HOrPELIHOCTH.
4. TlpencrasieHue pe3yJbTAaTOB
3KCIIEPUMEHTA B  PasIN4YHOU
bopme  (Tabmuma, rpaduk,
OTHeT, NOKJIaJ, IPe3eHTALNS).
9.1.2 | Xumuueckuii Uccnenosate xummueckuii|l. Tect «CsoiictBa u coctaB|OK 01
aHaym3 1npod BOAbI|cOCTaB PO BOIBI BOZBIY. OK 02
2.  3Bamanne «Xumuueckuit|OK 07

COCTaB BOABIL, THUI BOABI H
criocoObl ee TpUMEHEHHs» (C
HCIONBb30BaHUEM HOPMATHBHBIX
IOKYMEHTOB).

3. IlpakTHKO-OPHEHTHPOBAHHDIC
TEOpeTHYEeCKHEe 3aJaHHAd Ha
COCTaB  BOJbI CHoCoOBI
BBIPOKCHUS KOHLCHTPaUUid |
nepecyer  KOHUEHTpaimii  (c
HCNOJIb30BAHHEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JlaboparopHas pabora Ha
BBIOOP:
Ouncrka
3arpsA3HCHUH;
— Omnpenenenne pH BOmb 1 ee
KHUCJIOTHOCTH;

H

BOObI or

— OnpeneneHue  XKECTKOCTH
BOZBI " crocoOsl ee
YCTpPaHEHHUSI.
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Ne Monyae / Paszen Pesyabtat 00yuenus: OueHouHbIe MEPONPHATHS OK
/ Tema
9.1.3 | Xumuueckwii Uccnemoars xumuueckuit|l. Tecr «Opranmueckue u[OK 01
KOHTPOJIb COCTaB NPOAYKTOB ITUTaHUs |HEOPraHUYECKHE BemecTsa, |[OK 02
Ka4ecTBa BXOZAIINE B COCTaB IpoxykToB|OK 07
IIPOIYKTOB IIUTaHUD).
MIUTAHUS 2. IlpakTHKO-OpUEHTHUPOBAHHbBIC
3amaHus o KYJIMHApHOM
TEMAaTHKE.
3. JlaboparopHas pabora (Ha
BBIOOD):
— OOHapykeHHEe HUTPATOB B
NPOAYKTaxX MHUTAHMUS,
— HccnenoBaHue TPOOYKTOB
IIMTaHUS Ha HaJlu4ue YIiI€BOJOB
(MyKa, TBOPOT, MOJIOKO, HOrypT)
Ha HaJIn4ue YIJI€BOAOB
(xpaxMaJ, IIIOKO3a, Caxapo3a).
9.1.4 | Xumunyeckuii UccnenoBars xumuueckuit|l. Tect no teme «Xumuueckuii|OK 01
aHAIN3 npo6|cocTas mmpob MOYBLI cocraB  Heopranmueckumx u|OK 02
THIOUBBI OpraHUYECKUX yNOOpeHHID. OK 07

2. 3apmanme  «BsamMocBsi3b
COCTaBa TOYBBIL, THII IIOYBHI H €€
Ha3HAYEHUSD».

3. JlaboparopHas pabora (Ha
BBIOOD):

- O6Hapy:xeHue
HEOpraHM4YeCKUX TIpumeceil B
npobax mo4BbL

- Omnpenenenue pH BoxHOMN
BBITSKKH
KHCJIOTHOCTH U LIEJIOYHOCTH.

MOYBBI, ee
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Monayan / Pazgen
/ Tema

Pe3yabTaT 00yuenus

OueHouHbIE MEPONIPHATHS

OK

915

Hccnenosauue
00BeKTOB
6uochepsl

UccnenoBath XUMHUUECKHIT
coctaB 00BeKTOB OHOChepbI
Ha TpUMepe MpPOAYKTOB
[HTaHUsA, BOIbI U MIOYBbI

VuebHO-uCCIen0BaTeIbCKIIA
NPOEKT B obmactu
HCCJIEIOBAHMUS 00BeKTOB
o6uocdepni.

B03MOXHBIE TEMBI IPOEKTOB:

1.  Hccnemosanme  cocraBa
MHHEPAIBLHOMN BOZbI U
pPEeKOMEHIaun o ee
HCTIONB30BaHHUIO.

2. HccnenoBanue
paspyImarmmero neincTBusa
IIPUPOAHOM BOJIbI Ha
CTPOUTENIbHBIE MATEPHABI.

3. Cocrasnenue MpOeKTa
I[BETHHKa/oropona/cana B
3aBHCHUMOCTH OT  COCTaBa
MIPOAHAIHU3UPOBAHHBIX MOYB.

4. CocrasneHue
cOaaHCHPOBaHHOTO MEHIK Ha
neHb (HeAeo) B 3aBUCHMOCTH
OT COAEPXKAHHUA XHMHYECKHX
Makpo M MHKPODJIEMEHTOB B
MPOAYKTAaxX IMUTAHHUS.

5. HccnenoBanme  KauecTBa
MATHEBOM BOIBL

6. Hccnenosanue mpod
BOZAIOIIPOBOAHOM  BOABI  Ha
npeaMer yCTpaHEeHHsI
JKECTKOCTH.

7. YcTpaHeHue KeCTKOCTH BOJBI
B CENIbCKOXO03MCTBEHHOM
eI TeIbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Paszpen 9.2.
HccnenoBanue H
XHMHYECKHH
AHAJIH3 00bLEKTOB
TexHocdepbl

HHTepnpeTHpOBATL
XHMHY€eCKHe TNpPOomecchl H
siBJICHHA B TeXHOC(epe

YueOHo-HCCIEA0BATENLCKHIH
npoexkr (c yderom Oyaymeii
npogeccHonaANLHOMH
AeATEJbHOCTH)
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Ne Monyte / Pasnen PesyabTaT o0yuenus OuneHouHbie MEPONPHATHSA OK
/ Tema

9.2.1|OcHoBBI BopmmonxaTe nosHbIA mHKA| 1. JlabopaTopHas pabota|OK 01
1abopaTOpHO# 9KCIEPUMEHTAILHOTO «OCHOBBI nabopaTopHOii
IMPAKTHKH BIUCCJICAOBAHHUA C|HIPaAKTHKH.
npodeccroHanbH |cobsoAeHHEM npaswi|2. TunmoBble  pacdyeTl  mo
bIX JJabopaTopusax [6e3onmacHOro oOpaleHHs C|TeMaTHKe SKCTIEPHMEHTA.

BEII[€CTBAMHU v|3. 3amaud Ha  BbIYHCJIEHHE
n1abopaTopHbIM cpenHero 3HaUeHHA
obopynoBaHueEM IKCIIEPUMEHTAJIBHBIX  JaHHBIX,
IIOT PEIIHOCTH.
4. IIpencraBnaeHue pe3yJbTaTOB
JKCIIEPUMEHTa B  pasIU4YHOU
dopme  (Tabmuua, rpaduk,
OTYeT, HOKJa, IPE3EHTALIUA).

9.2.2 | Xumuueckuit HccnenoBate xumuveckuit|l. 3amauu Ha onpenmeneHue|OK 01
aHasm3 npob|cocTaB mpob TeXHUYECKOl|MeTaIOoB, Heopranudeckux (OK 02
TEXHUYECKOH BOZBI aHMOHOB u  opranudeckux|OK 07
BOJbI BEIIECTB B TEXHHUYECKOIl BOIE

Pa3HOro HaA3HAYEHHS.
2. IIpakTHKO-OpHEHTHPOBAHHbIE
TEOpETHYECKHE  3aJaHud  Ha
COCTaB BOABI M  CMOCOOBI
BBIPOKCHHUS KOHLICHTPALMHd H
nepecyer  KOHUEHTpaimii  (C
HCMOJNIL30BAHHEM HOPMATHBHBIX
JIOKYMEHTOB).
3. 3apanme
COCTaB TEXHHYECKOH BOABL, THII
BOJBI H CrocoObI ee
MPUMEHEHH» (c
HCMOJNIb30BAHHEM HOPMATHBHBIX
JOKYMEHTOB).

4. JlaGoparopuas pabora (Ha
BbIOOD):

Onpeneneane  XJIOPHAOB
METOZIOM THTPOBAHHSA B
TEXHUIECKOH BOJIE;
Onpenencane

«XuMHUYEeCKHH

XKECTKOCTH
TEXHHYECKOM BOABI METOAOM

THTPOBAHHSL.
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Ne Mony/n;e/MI;asnen PesyabTat 00yuennsn OueHovHbie MepONpPUATHSA OK

9.2.3 | Xumuueckuii HccnepoBate conmepxanue|l. Tect nmo teme «XumuyeckuiilOK 01
KOHTPOJIb YIJIEKHCIIOTO ra3a B Bo3Ayxe |coctaB arMochepHoro Bo3myxa|OK 02
Ka4ecTBa BO3dyXa ¥ BO3ayxa paboueil 30HbD». OK 07

2. IIpakTHKO-OpUEHTHPOBAHHbIE
3aJaHUsA HA XUMUYECKUI aHAJIN3
COCTaBa BO31yXa.

3. JlabopatopHas pabora
«Omnpenenenne COACPIKaHMS
YIJIEKMCIIOTO ras3a B BO3yXe
HOMEINEeHHUs 3KCIpecc-
METOIOM).

9.2.4 | Xumuueckuii Hccnenosats npoOsi|1. IIpakTuko-opuenTuposanHbie| OK 01
aHanu3 npob|MaTepraioB CTPOUTENBHO-[3amaHust 1o  xummdeckomy|OK 02
MaTepUasoB pecTaBpaliOHHON aHamuzy npod6  marepuanos|OK 07
CTPOUTENBHO- OeITeNbHOCTH U IU3aifHa  |CTPOUTEIHHO-PECTaBPALMOHHOM
pecTaBpaLMOHHOM NeATENbHOCTH U Au3aiHa.

OEATEIBHOCTH W 2. JlaGoparopnas pabora (Ha
nu3aiiHa BBIOOD):
= Hsrorosnenune Kpacok
(monmbop MIUTMEHTOB "
CBSI3BIBAIOLINX BELIECTB);
—  HccnemoBaHue  CBOIICTB
BSDKYLIMX BEIIECTB HA MpHMepe
TUICA.

9.2.5 |Hccnenosanue HccnenoBate xummdeckuii|YueGHO-UCCIEnOBATENBCKHIA OK 01
00BEKTOB COCTaB 00BEKTOB|MTPOEKT B obnmactu|OK 02
TeXHOC]epBI TeXHOC(hepbl Ha NpuUMepe|UCCIenOBaHus o6bexToB|OK 04

TEXHUYECKOH  BOAbI  M|TEXHOCGHEpHI. OK 07
MaTepualioB  CTPOMTENbHO-|BO3MOXKHBIE TEMBI IPOEKTOB:
pecTaBpaLOHHON l. Konrtponn Ka4yeCTBa
OeATeJbHOCTH U JU3aifHa  |TEXHUYECKOH  BOABI  PasHbBIX

BUIOB B  COOTBETCTBHH C

meronrkamu o I'OCT.
2.  Co3nauue
IITYKaTYPKH.

JIEKOPaTUBHOM

3. Ilurmentsl B u3nenusax u3
CTeKJIa.

4, HccnenoBanune
paspyLiaromero AeHCTBUA BOHAbI
Ha CTPOUTEINIbHBIE MATEPHAJIBI.

5. OueHka COCTOSHHA BO3AyXa
paboueit 30HBI  CHELMANHCTA
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Moayas / Pazaen
/ Tema

PesyanTar o6yuennsn

OueHouyHbIE MEPONPHATHS

OK

(TexHoora, CTpOMTENS | T.IL, C
y4€TOM obnactu
npodeccHOHaIBHOM
NeSTENIbHOCTH) B COOTBETCTBHHU
c HOPMAaTHUBHBIMU
IOKYMEHTaMH.

5. MIPHMEPHBIE TEMbI HHIUBUIYAJIbHBIX MPOEKTOB

Bpems B xumun. CKOPOCTh XUMHYECKOH PEaKLUH - OT Yero OHA 3aBHCUT?

JucnepcHbie CHCTEMBI H PaCTBOPBIL.

Hcropus co3panus U pa3sBUTHA NEPHOANYECKOH CHCTEMBI JIEMEHTOB MeHpeneena.

Kucnopoznconepxainue coequHeHust Opoma

Kucnopoacoaep:xaiue coenuHeHus iiona

Kucnopoaconepxaliue COeqUHEHN X10pa

Juunocts [, Y. MeHneneena.

MonubneH u ero buomorndeckas pob.

IIpoext «3HaueHUe TUAPOIIH3a COJel B )KU3HH YeJIOBEKa»

Ctpoenue 1 cBoiicTBa GEIKOB.

CtpoeHue 1 CBOWCTBA JIUITHAOB

CtpoeHue 1 CBONCTBA yIIIEBOIOB

TOKCHUECKOE AENCTBUE TAKENBIX METAJLIOB.

®DepMeHTHI U UX POJIb B OpraHu3Me

chyKTOBbIe AMHHOKHUCJIOTHI U UX HUCIIOJIB30BaHHUE B KOCMETOJIOTNH.

IapcTrBennas cembs. 3oaoto, Cepedpo, Menp.
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