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1. OBIMAA XAPAKTEPHCTHKA PABOYEM ITIPOTPAMMEI YYEBHOI'O IPEIMETA
OVYIIL.13 XHMMHUS»

1.1. Mecro yue6HOro nmpeamera B CTpPyKType OCHOBHOi mpodeccHOHANLHOH 00pa3oBaTebHOI
NporpaMmbl

VuebHblii npeamer «XuMus» SBISIETCS 00sI3aTENIbHOM YaCThHIO 00meo0pa3oBaTeIbHOrO LHKIA
obpaszoBateibHOIt mporpamMmbl B cootBerctBu ¢ PI'OC CIIO cnewnamsHoctH  20.02.01
Dkosoruyeckas 6€30MacHOCTh MPHUPOAHBIX KOMIUIEKCOB.

TpymroeMKkoCTh MUCLMIUIMHBI «XUMHUSA» HA YIIIYOJCHHOM YPOBHE COCTaBiser 144 uaca, us
koTopeix 102 waca — 6a30Bbii Moayss (7 pa3menoB) U 42 vaca — NPHKIAAHON MOAYJb (2 pasnena),
BKIOYAIOLIKMI  MPaKTHKO-ODHEHTHPOBAHHOE  COAEPKaHHE,  YCHIMBAKOWICe  MPOQHILHYIO
COCTaBIIOLIYIO 1O KOHKPETHO# podeCcCHH HWIH CNELHAIbHOCTH.

ITpuxnagHOii MOAYJb BKIKOYAET ABa pasaena. Paspen 8 «Xumus B ObITYy H MPOU3BOACTBEHHOI
IEATEHHOCTH YEJIOBEKA» PEAIU3yeTCs Ul BCEX CIELHAIBHOCTEH Ha MaTepHaie KefiCOB, CBA3aHHBIX C
HKOJIOTUYECKOM O0E30MacHOCTBIO M OLEHKOM MOCHeAcTBdii OBITOBOH HW  NPOW3BOACTBEHHOH
NEATENBLHOCTH, [0 OTpacisiM Oyaymeit mpodeCCHOHANBHOM ASATENLHOCTH 00yJalomuxcs.

Tematuka pasgena 9 Bapbupyercs mo obovekry Oyaymeii npodecCHOHANLHOH AEATENbHOCTH
cTynenToB — 6uocepa (;KuBbIE OPraHU3MbI) WK TEXHOCPEpa (TEXHONOrHUECKHE OOBEKTHI):

— st yKPYIIHEHHBIX rpynn crerranbHoctei 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00,
54.00.00 pexomenayercst TemaTuka «MccnenoBaHne 1 X HMHICCKHH aHAH3 00BEKTOB TEXHOChEpHD:.

1.2, esu u niaHupyemMble pe3yJbTAThbl 0CBOEHHA y1e0HOr0 npeamera

1.2.1. ey 1 3agayu yueOHOroO npeaMeTa

dopMHUpOBaHHe Y CTYAEHTOB XMMUYECKON COCTABIIAIOMIEH €CTECTBEHHO-HAyYHOH KapTHHBI MHPa KakK
OCHOBBI TNPUHATHUS pPELIEHUN B JXU3HEHHBIX M INPOU3BOACTBEHHBIX CHTyalMsAX, OTBETCTBEHHOIO
MOBEIEHUS B IPUPOTHOI cpene.

3agauu yueOHOTO npeaMeTa;
1) chopmupoBaTh NOHMMaHHE 3aKOHOMCPHOCTEM MNPOTCKAHMS XHMHYECKHX MPOLECCOB H ABJCHHH B
OKPYXKAKIIEH cpeae, LEJOCTHON HAYYHON KapTHHBI MHPA, B3AUMOCBA3U U B3aHMO3AaBUCHMOCTH €CTECTBCHHBIX
HayK,

2) pa3BUTh YMEHMSA NMPOBOJUTE PACHUETHl IO XMMHYCCKMM (POpMyaaM H YPaBHCHMSIM XHMHYCCKHX PEAKLMIi,
IUTAHUPOBATE U MHTEPIPETHPOBATh PE3Y/IbTATH XMMHICCKHUX IKCIICPHMEHTOB,

3) cdopmupoBaTh HABBHIKM MPOBEACHHS XHMHYCCKHX SKCICPUMEHTANBHEIX HCCICAOBAHHH C COONIOACHHEM
IpaBUIT 0€30IacHOro 0OpaleHus C BELUIECTBAMHU | JIA0OPaTOPHEIM 000pyAOBaHHEM;

4) pa3BUTh YMCHHA aHAIM3HPOBATh, OLCHHUBATH, MPOBCPATh HA AOCTOBEPHOCT M 0000maTh HMHGDOpMaLHIO
XMMHYECKOTO XapaKTepa U3 PasIIHbIX HCTOUYHHKOB,

5) cthopmupoBars yMeHHs MPOrHOZUPOBATH IMOCIEACTBHS CBOCH NEATCIBHOCTH M XMMHUYECKHMX MPHPOIHBIX,
OBITOBEIX M IPOM3BOACTBEHHBIX MTPOLIECCOB;

6) chopmupoBaTh MOHMMAHKC 3HAMMMOCTH JOCTIDKCHMM XUMHYECKOM HAYKH M TEXHOJOTHM I PasBHTHA
COLIMABHOM U IPOMU3BOACTBEHHOH cdep.

1.2.2. ITnanupyemsle pe3ynbTaTel OCBoeHHs yueOHoro mpeamera B cootBeTcTBHu ¢ ®I'OC CIIO u Ha ocHOBE
®1rocC COO



Kon 1 HauMeHOBaHHE

$opmupyembIx
KOMIIETEHIHIA

TInanupyeMbie pe3yJbTaThl OCBOSHHs YIEOHOTO NMpEeaMeTa

O6wue

JucrprmHapHbie

OK 01. Bsibupams
Cnocobsl  pewienun
3a0a4
npogpeccuonanvnoii
OessmenbHocmu
HpUMEHUMETbHO K
Pa3 UM
KOHmeKcmam

B yacTH TpyIOBOro BOCHHMTaHHA:

- TOTOBHOCTb K TPyAy, OCO3HAHHME LIEHHOCTH

MAacTepCTBa, TpyAOImoOHe;

- TOTOBHOCTb K AaKTHBHOH IeATENbHOCTH
TEXHOJIOTHYE€CKOH H COIIHAJIbHOM
HamnpaBJICHHOCTH, CTIIOCOGHOCTD
UHHLIHHPOBATD, IUIAHHUPOBATb u
CaMOCTOSITEJILHO BLITIOJIHATH TaKylo
JEATEJIbHOCTD,

- uHTepeC K  pasiuyHbiM  chepam

npoheCCHOHATBbHOM AeATETHOCTH,

OBnaneHue yHUBEPCAJIbHBIMH  Y4eOHBIMH

[TO3HaBATEIbHBIMH IE€HCTBUAMHU:
a) 6a30BBIe JIOrUYECKUE NEHCTBUS:

- CaMOCTOSTENIbHO  (OpPMyNIHPOBaTb U
aKTYaJIN3UPOBaTh NMPOOJEMY, pacCMaTPHUBATh
€e BCECTOPOHHE;,

- YCTaHaBIHMBaTh CYIIECTBEHHbIN MpU3HAK
WU OCHOBaHMs s CpaBHEHMH,
KJacCH(pHUKaLuH 1 0000IIeHN,

- ONpPENENATh NENIH HNEeATeIbHOCTH, 3aJaBaTh
TIApaMETPhI U KPHTEPHH MX JOCTIIKEHNUS,

- BBIABJISTh 3aKOHOMEPHOCTH U
MPOTHBOPEUHS B paccMaTpUBaeMbIX
SIBJICHUAX;

- BIafeTh CHCTEMOH XHMHMYECKHX 3HaHHil, KOTOpasd BKJIIOYAET:
OCHOBOIOJIAralOHe MOHATHA (XHMHYECKHil 3IEMEHT, aTOM, 3JIEKTPOHHAA
00ono4Ika aroMa, s-, p-, d-3JIEKTPOHHBIE OPOHTAIH aTOMOB, HOH, MOJIEKYJIA,
BAJICHTHOCTD, 3JIEKTPOOTPHIATEIILHOCTb, CTENECHb OKHUCIECHHS, XHMHYECKas
CBSI3b, MOJIb, MOJIPDHas Macca, MOJPHbIH O0BbEM, YIJIEpOAHBIH CKEJNeT,
($yHKIMOHANbHAA TPYIINA, PANHKAJ, H30MEPHs, H30MEPHI, TOMOJIOTHYECKHUIi
pAl, TOMOJIOTH, YIJIEBOAOPOABL, KHCIOPOJ- H  a30TCOAEpIKALIHe
coe/lMHEeHHs, OHOJIOTHYECKH AaKTHBHbIE BemecTBa (YINEBOABIL, KHPBI,
6enkm), MOHOMEp, MOJNMMEP, CTPYKTYPHOE 3BEHO, BLICOKOMOJEKYJIAPHbIE
COCIMHEHMs, KPHCTALUIMYECKash pPEIIeTKa, THNbl XHMHYECKHX Ppeakuuil
(OKHCIMTEIbHO-BOCCTAHOBHUTEIIBHBIC, 9K30- H SHAOTEPMHYECKHE, PEAKLMH
HOHHOTO obMmena), PacTBOp,  3JEKTPOJHTHI, HEIJICKTPOJIUTEI,
EKTPONMTHIECKas JHCCOLHAIHSA, OKHCIHTEIb, BOCCTAHOBHTE)b, CKOPOCTD
XHMHYECKOH peaKkii, XHMHYECKOE PAaBHOBECHE), TEOPHH H 3aKOHBI
(TeopHs XHMHUYECKOTO CTPOEHHs Opranuieckux BewlecTs A.M. Byrneposa,
TEOpUA INEKTPONHTHYECKOI AHCCOUHALHH, nepuopmdeckuii 3akon JH.
Menneneesa, 3aKOH COXpaHEeHHs Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHIi A3bIK XHUMHUH, (PAKTONIOTHYECKHE CBENEHHsA O CBOICTBaX,
coCTaBe, mONy4YeHHH H 0€30MacCHOM HCNOJB30BAHHH  BAXKHEHIIHX
HEOPTaHWYECKUX M OpPraHMYEeCKHX BEIecTB B OBITY H MPaKTHIESCKOH
NeATeILHOCTH Y€JIOBEKA,

- YMETh BBHIBIATH XapaKTePHble NMPH3HAKH M B3aHMOCBA3b H3YYEHHBIX
HOHATHI1, NPUMEHSATb COOTBETCTBYIOIIME MOHSATHS MPH ONMUCAHHH CTPOESHUSA
1 CBOICTB HEOPraHMYECKUX M OPTaHHYECKHX BEIIECTB H UX MPEBPALIECHHIL,
BBIBIATD B3aHMOCBSI3b XHMHYECKMX 3HaHHH C TOHATHAMH H
MPEACTAaBICHUAMH JPYTHX €CTECTBEHHOHAayUHBIX MPEIMETOB;

- yMeTb HCMOJb30BaTh HAMMEHOBAaHMA XHMMHYECKHX COEHHHEHHIt
MEXAYHAPOAHONO COH03a TEOPeTHMYECKOH M IPUKIAAHON XHMHH H
TPUBHAJIbHbIE HA3BAHWSA BaXKHEHIINX BEINECTB (STHIIEH, aLETHJIEH,
rymnepuH, ¢eHon, dopManbaerns, YKCycHas KHCIOTa, IJIMIMH, YrapHbIi




- BHOCHTb KOPPEKTHBbl B [EATENbHOCTb,
OLEHMBaThb  COOTBETCTBHE  pe3yJILTATOB
LUensiM, OLEHHBaTb pPHUCKH MOCNEACTBHii
OEATENbHOCTH,

- pasBHBaTb KPEATHBHOE MBbIULIEHNHEe MpU
pelleHHH )KH3HEHHBIX MpobiieM

6) 6a3oBble HCCIENOBATENBCKHE AEHCTBHA:

- BJIAfETh HaBbIKAMH y4ebHo-
HCCIIEROBATENBCKON H MPOEKTHOM
DEATENbHOCTH,  HAaBbIKAMH  pa3pelleHHs
npobiem;

- BBISIBIIATD MPUYHHHO-CIEICTBEHHbIE CBA3H H
aKTyanM3upoBaTh  3ajadgy, BBIIBHTaTh
TUNOTE3y €€ pellieHHs, HAXOOUTb APryMEHTHI
IJI1 [AOKa3aTebCTBA CBOMX YTBEPKACHHI,
3a0aBaTh TapaMeTPbl 1 KPUTEPUH PELICHHUS,

- @HAJU3UpPOBAaTh IMOJNYYEHHbIE B XOO€
pellieHHs 3aJaud pe3yJbTaThl, KPUTHYECKH
OLICHIBATb 70 AOCTOBEPHOCTb,
IPOrHO3UPOBATh HM3MEHEHHE B  HOBBIX
YCIIOBUSAX;

-  yMeTb  NEPEeHOCHUTh  3HAHUA B
MO3HABATeNbHYI0O U NPAKTHYECKYI0 00nacTu
KHU3HeNEeITeIbHOCTH;

- YMeTb HMHTErpHpPOBAaTb 3HAHUA M3 Pa3HbIX
MpeAMETHBIX oOnacTeit;

- BBIABUIaTb HOBBIC HACH, MNpEANararb
OPHIHHAJIbHBIC TOAXOABI H POLLICHUA,
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ras, yrjaeKuciblii ras, amMMHMaKk, rauieHas W3BeCTb, HEraul€Has H3BECTb,
NUTbEBass COa W JPYTrHX), COCTaBJATH (POPMYJIbI HEOPTaHHUECKHX M
OpPraHHYE€CKHX BEIECTB, YPABHCHHS XHMHYECKHX peakuHuii, OObACHATD HX
CMBICJT, TOATBEPXKIATb XapPaKTEPHbIC XHMMHYECKHE CBOHCTBA BEIIECTB
COOTBETCTBYIOIUMH ~ JKCHEPUMEHTaMH M 3alMCAMHM  ypaBHEHHii
XHMHYECKHX PEAKIIHM;

- YMETh YCTAaHAaBIMBaTh MPUHAIJICKHOCTb U3YYEHHBIX HEOPraHHYECKHUX H
OPraHMYECKHX BEIIECTB K ONpeneeHHbIM KJIacCaM U IpyNnnaM COe{UHEHHIA,
XapaKTEepH30BaTh MX COCTaB M BaXKHEHINIWE CBOMCTBA, OMNpENEeNsTh BUABI
XMMHMYECKHX CBs3eil (KOBAJIEHTHAs, HOHHAs, METAJNIMYECKAs, BOMOPOAHAs),
THNBl  KPHCTAUIMYECKHX  PELIeTOK  BEIECTB,  KaaccupUUUpOBaTh
XMMHYECKHE PeaKLHy,

- chopMupOBaTh MNpENCTABIEHHA: O MATePHAIBHOM EAMHCTBE MHpA,
3aKOHOMEPHOCTAX U TMO3HABA€MOCTH SBJIEHHH TPHPOAB, O MeCTe H
3HAYEHUM XMMUU B CUCTEME €CTECTBEHHBIX HAyK M €€ poiiM B oOecnedeHHH
yCTOMYMBOTO  pa3BUTHS  YEJOBEYECTBA. B  pelicHAM  OpobieM
9KOJIOTUYECKOH, dHEPreTUyecKoil M muimeBoil 6e30maCHOCTH, B Pa3sBUTHH
MEIULIKHBI, CO3AAHIKM HOBBIX MATE€PHAJIOB, HOBBIX HCTOYHHKOB 3HEPrHH, B
ofecriedeHNH PALMOHANLHOrO MPHPONONONB30BAHNA, B (POPMHPOBAHHM
MMPOBO33PEHHA M OOLIeil KyJIbTypbl 9eJIOBEKa, a TAKXKE€ IKOJOMHYECKH
000CHOBaHHOTO OTHOLLUEHHS K CBOEMY 3ZI0POBBIO H IPHPORHOM CPEAE;




- CImOCOOHOCTb WX HUCIIOJNB30BAHUS
MO3HABATEJILHON U COLIMAIBHON MPAKTHKE

B
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- BJIAACTb CHCTEMOH XHUMHYECKHMX 3HaHHWH, KOTOpas BKJIOYAET:
OCHOBOMOJIAraloIe MOHATHA (ZOMOJHUTEIBHO K CHCTEME MOHATHI
6a30BOro ypoBHsd) - HM30TOINbI, OCHOBHOE M BO30Y)XAEHHO€ COCTOSHHE
aToma, rubpHaAM3aIMsA aTOMHBIX opbuTaneit, xumuyeckas casb (" " u "",
KpaTHbl€ CBS3M), MOJSIpHAas KOHLIEHTpalMsA, CTpYKTypHas ¢opMyJa,
u3oMepHus (CTPYKTypHasi, reomeTpudeckas (LC-TPaHC-MU30MepHs), THIIBI
XUMHYECKMX peakumii (roMo- M reTeporeHHbie, oOpaTHMble U
HeoOpaTuMble), pacTBOpbl  (MCTHHHBIE, JUCIEPCHBIE  CHCTEMBI),
KPUCTAJIOTUAPATEL, CTeNEHb AUCCOLMALMM, DJIEKTPOJIM3, KPEKHUHT,
pudOpMUHT); TEOpHUH M 3aKOHbI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKHE
3HAHUA, JIeKAIlie B OCHOBE MOHMMAHHsA TMPUIMHHOCTH M CHCTEMHOCTH
XUMHYECKHX SIBJICHHH, COBPEMEHHBIC TNPEACTABIEHHUA O CTPOEHUH
BEIIECTBA HA aTOMHOM, MOJEKYJSPHOM M HaJMOJEKYJIIPHOM YPOBHIX;
TIPENCTaBIICHUS 0 MeXaHH3MaxX XUMIYECKUX peaKLyii,
TEPMOIMHAMUYECKMX M  KHHETHYECKMX  3aKOHOMEPHOCTAX  HX
NPOTEKaHUs, O XHMHYECKOM pABHOBECHH, JIHUCIEPCHBIX CHCTEMaXx,
daxronorudecknie CBEACHHs O CBOMCTBaX, COCTaBe, MOJNY4YEHHH H
0e30mMacHOM  WCIIOIB30BAHMM  BRXKHEHIIHX  HEOPraHHYECKHX H
OPraHMYECKUX BEILIeCTB B OBITY W MNPAKTHYECKOH HEATENBHOCTH
geJioBeKa; OOIMX Hay4YHBIX MPUHLUNAX XHMHYECKOro NMpPOM3BOACTBA (Ha
IpuMepe INPOM3BOACTBA CEPHOM  KHCJOTH, aMMHAKa, METaHONA,
nepepaborku HepTH),

- YM€Tb IPOBOJIMTDH PACHETHI MO XMMHISCKHM (POpPMyJiaM H YPaBHEHHAM
XMMHYECKHX PEaKIHi ¢ HCMONb30BaHHEM (PU3HIECKHMX BEJIMYHH (MACChl,
ob6beMa ra3’oB, KOJNHYECTBA BELIECTBA), XapaKTEPHU3YIOIUX BELIECTBA C
KOJIHYECTBEHHON CTOPOHBI: pacdersl MO HAXOXACHHI0O XHMHYECKO#
dopmynbr BemecTBa, pacuersl Macchl (00beMa, KOJHMYECTBA BELIECTBA)
NMPOAYKTa PEaKIMH, €CIH OAHO W3 HCXOAHBIX BELIECTB NAHO B BHAE
PpacTBOpa C ONpeneNeHHON MaccoBO#M ZOJieH PacTBOPEHHOTO BELIECTBA
HIH JaHO B u30bITke (HMMeeT NpPHMECH);, pacyeThl MAacCOBOI MM
oO6BbeMHON mONMM BBIXOAA MPOAYKTA PEAKLUHH;, PacdeTbl TEIUIOBOro
sddexra peakumii, 06beMHBIX OTHOLIECHMIA Ta30B;
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- YMETb BBIBJATHL XapakTEPHBIE NMPHU3HAKH H B3aHMMOCBA3b H3YUYEHHBIX
NOHATHH, NPHMEHATH COOTBETCTBYIOIIHE MOHATHA TNPH OMHCAHHH
CTPOEHHsS M CBOICTB HCOPraHMYECKHMX W OPraHHYECKHX BELIECTB H HX
NPEBpaIllEHHi; BbIABIATE B3aMMOCBA3b XHMHYECKHX 3HAHHH €
MOHATHUAMU W TNPENCTABICHUAMM APYFrHX nNpeaMeroB s Oonee
OCO3HAHHOTO TOHHMAaHUA M OOBACHEHHA CYLIHOCTH MATEPHANIbHOTO
€IMHCTBA MHPA, HCIOJB30BATH CHCTEMHblE XHMHYECKME 3HaHHMA s
obbacHeHus u IIPOTHO3HPOBaHHA ABJICHHH, HMeIOLIHX
€CTECTBEHHOHAYYHYIO IIPHUPOAY;

- YMETb HCMOJb30BaTb HAHMMEHOBAHHA XHMHYECKHX COENHHEHHH
MEXIYHApOAHOrO COI03a TEOPEeTH4EeCKOH W MNpHKJIAZHOH XHMHHM H
TPUBMAJIbHBIE Ha3BaHMs BEIMECTB, OTHOCALIMXCS K M3YYE€HHBIM KJIAcCaM
OPraHUYECKMX M  HEOPraHMYeCKHX COENHHEHHH;  HCIONb30BATh
XUMHMYECKYI0O CHMMBOJIMKY JUIA COCTaBJIeHHs (PpopMysl HEOpraHMYeCKHX
BELIECTB, MOJEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BepHYTHIX, COKPAIIEHHBIX
M CKENEeTHBIX) (GOPMYJI OPraHHYECKHMX BELIECTB, COCTABJIATH YPAaBHEHHA
XUMHUYECKMX pEaKUMH M pacKphlBaTh HX CYLIHOCTb. OKHMCIHMTEIbLHO-
BOCCTQHOBUTEIIBHBIX PEaKIMil MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOTO
Oamanca 3THX peaklLuil; peakuuii HOHHOrO OOMEHa IyTeM COCTaBJICHHS
MX TOJHBIX U COKPAIlEHHBIX MOHHBIX YPaBHEHMH, peakimii HApONM3a,
peakimii  KOMILIEKCOOOpa3oBaHUA (Ha MpHMepPe THAPOKCOKOMILIEKCOB
LIMHKA U aJIFOMUHUA); TIONTBEPKAATH XapaKTEPHbIe XMMHYECKHE CBOICTBa
BELUECTB COOTBETCTBYIOINMMH SKCHEPUMEHTAMH H 3alMCAMH YPaBHEHHid
XHUMHYECKUX pPeaKLnii;

- yMeThb KiIacCHbHLUMPOBaTh HEOPraHHYECKHE H OPraHMYECKHe BEIECTBA
U XHUMUYECKHE DEAKLHM, CaMOCTOSATENbHO BbLIOHPATL OCHOBAHHA H
KPUTEPUMM [ KJIaCCHGHKAlMH M3y4aeMbIX XHMHYECKHX OOBEKTOB;
XapaKkTepu3oBaTb COCTaB H  BaXKHEilIHEe CBOMCTBA  BELIECTB,
NPHHANICKAMKUX K ONMpPENeNICHHBIM KJIAaCCaM M rpymnmaM COeNHHEeHHii
(pocThle BemmecTBa, OKCHABL T'HAPOKCHIbL, COJH;, YIJICBOAOPOABI,
IpoCThle 3(UpBI, CIHPTHL, (PEHONDBI, ANBAETH/LL, KETOHBI, KapOOHOBbIE
KHUCJIOTBI, CIOXHBIE 3UPBL KHPbI, YIIEBOAbL, AMHHbI, AMHHOKHCIOTHI,
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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
Hcnonvzoeams
coepemennbie
cpedcmea  noucka,
ananusa u
UHmMepnpemayuu
ungopmayuu u
ungopmayuonnsie
mexHonozuu ona
6bINOIHEHUA  3a0aY
npogpeccuonanvnoii
deamensvrocmu

B obnacTu IeHHOCTH HAYYHOTO MO3HAHHUA!

- chOpMHPOBAaHHOCTL  MHPOBO33PEHHA,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3sBHTHA HAYKH U OOIECTBEHHOM MPAaKTHKH,
OCHOBaHHOTO Ha  juanore  KyJbTyp,
CIOCOOCTBYIOLIErO OCO3HAHHMIO CBOETO MECTa
B MOJIMKYJIBTYPHOM MHpE;

- COBEpLICHCTBOBAHME  SA3BIKOBOH H
YUTATENbCKOH KYJNBTYPbl Kak CpPEACTBa
B3aUMOAECIICTBUA MEX/y JIIOALMH H NTO3HAHMS
MHDA;

- OCO3HaHHE ICHHOCTH Hay4HOH
JACATCIbHOCTH, TOTOBHOCTh OCYIICCTBIATH
IIPOEKTHYIO U HCCIIEAIOBATENbLCKYIO

OEeSITENbHOCTh HHANUBHAYAILHO H B IPYIINE;

OBnameHyue YHHUBEPCAIBHBIMH  Y4eOHBIMH
MO3HaBaTEIbLHBIMH NEHCTBHAMM:

B) pabora ¢ uHpOpMarmeii:

- BJIaJI€Th HaBBIKAMHU IIOJTyYEHHS
nH(GOpPMaLMK U3 UCTOYHHUKOB PA3HBIX THUIIOB,
CAMOCTOSITENIBHO  OCYLIECTBISITH  ITOMCK,
aHaJIN3, CUCTEMATH3aMI0 U UHTEPIPETALHIO
HHGOPMALMK A3 IMYHBIX BHAOB H (Popm
NpeICTaBIICHUS,

- CO31aBaTh TEKCTHI B pa3IMIHbIX opmaTax ¢
y4eTOM Ha3Ha4yeHus WHPOpMALMK U LEeJIeBOH
ayOMTOpHH, BBHIOMpas ONTHMAIBHYIO (popMy
HpeﬂCTaBJ'leHI/ISI M BHU3yaJIN3aIUH,
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- yMeThb IUIaHHPOBAaTh M BBINOJHATh XMMHMYECKMi 3KCIIEPUMEHT (TIpeBpalieHHUs
OpraHUYeCKUX BeLIECTB IPH HArpeBaHWH, MOJYUYSHHE 3THUJICHA U M3Y4YeHHE ero
CBOHMCTB, KaueCTBEHHbIE PEAaKIMM HA albAErHAbl, KpaxMmal, YKCYCHYIO KHCIIOTY,
meHaTypauus Oe/lKOB IpH HarpeBaHMM, LIBETHbIE PeaKkUuH O€NKOB, NpOBOOMTH
peakLK HOHHOrO 0OMeHa, OIpeneNATh Cpeny BOOHBIX PACTBOPOB, KAUECTBEHHBIE
peakLuH Ha CynbdaT-, kapOOHaT- U XJIOPU-aHHOHBI, HA KATHOH aMMOHHSI, PEIATh
SKCINEPUMEHTAIbHbIE 3amaud o Ttemam "Meramne" u  "Hemerams!") B
COOTBETCTBMM C TIpaBMJIAMM TEXHHUKH O€30IMaCHOCTH IIpH obOpaimeHud ¢
BelleCTBAMH M J1abopaTopHbIM 06OpyHOBaHHMEM, IIPEACTABIATL PE3YJILTATHI
XMMHYECKOrO0 3KCIepuMeHTa B (hOpMe 3amucH ypaBHEHMIl COOTBETCTBYHOILMX
peaxuuit ¥ GOPMYIHPOBATH BHIBOABL HA OCHOBE 3THX PE3YJILTATOB,

- yMeTb aHaJIM3UPOBAaThb XMMUYECKYI0 HH(POPMALMIO, MOJTYYaeMyl0 H3 PasHbIX
MICTOYHUKOB (CpeAcTB MaccoBoit nH$popmamu, cetb IHTEpHET U Apyrue),

- BIAJETh OCHOBHBIMH METONaMM HayYHOrO NO3HAHHS BEIIECTB H XHMHYECKHMX
sBJIeHui (HaOmoneHe, u3MepeHNe, IKCIIEPUMEHT, MOAEITHPOBAHHE),

- YMETb IIPOBOIMTb pACYETHI MO XHMHMYECKHM (opMyNaM H ypaBHEHHAM
XMMUYECKMX  PeakUdii ¢  HCIONb30BaHHEM  (M3HYECKHX  BEJIHYHH,
XapaKTePU3YIOLIMX BEINECTBA C KOJHYECTBEHHOH CTOPOHBI: MAacChl, oObeMa
(HOpMaJIbHBI® YCJIOBHS) Ta30B, KOJMYECTBA BELECTBA, HCMOJb30BATh CHCTEMHEIE
XAMHYECKHe 3HAHUS JUIA TNPHHATHA PEmEHHii B KOHKPETHBIX >KM3HEHHBIX
CHTYALMSIX, CBA3AHHBIX C BEIECTBAMH M HX IPUMEHEHUEM,

- yM€Tb CaMOCTOSATENLHO IUIAHHPOBATh M MPOBOAHTH XHMMHYECKHIT SKCIIEPHMEHT
(mosy4yeHHe M H3YyYEHHE CBOMCTB HEOPraHHYECKHX W OPraHHYECKHX BEIECTB,
Ka4eCTBEHHbIE€  PEaKUMH  YIJIEBOJIOPOAOB  PasIMYHBIX  KJIACCOB  H
KHCJIOPOZICOAEPKAIMX OPraHUYECKHX BEIIECTB, PELICHHE SKCIEPHMEHTAJIbHBIX
3aja4 MO PpACMO3HABAHMIO HEOPTraHWYECKHMX M OPraHMYeCKMX BEIIEeCTB) C
cobmozneHreM npasui 6e30macHOro obpammeHns ¢ BeLIeCTBaMK M JJAGOPaTOPHBIM
obopymoBanueM, (GHOpMyIHpOBaTh LENH HCCIENOBAHMA, NPENOCTABIATb B
pasnu4HOil popMe pe3yNbTaThl SKCIEPUMEHTA, AHATM3HPOBATL H OLECHMBATH MX
JIOCTOBEPHOCTD;
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- OLICHMBaThb JIOCTOBEPHOCTb, JIETHTHMHOCTD
HH(OPMALMH, €€ COOTBETCTBHE MPABOBLIM H
MOPAJIbHO-3THYCCKHM HOPMaM,

- HCMOJIb30BAaTh CPEACTBA HHPOPMALMOHHBIX
M KOMMYHMKAaI[HOHHBIX TEXHOJIOTHH B
pemeHHH KOTHHUTHBHBIX, KOMMYHHKATHBHBIX
¥ OPraHH3alMOHHBIX 3a/a4 ¢ CoOMoAeHHeM
TpeOoBaHHIt SPrOHOMHKH, TEXHUKH
6e30macHoCTH, TMTHEHBL,
pecypcochOepexxeHnsi, MpaBOBbIX H STHYECKHUX
HOPM, HOpM UH(POPMALOHHOM
6e30MacHOCTH;

- BJIAACTb HAaBbIKAMH pacClO3HABAHUA H

- YMETb OCYIECTBJAThH LENCHANPABICHHBI MOUCK XMMHYeCKOH HHbOpMaluu B
PasIM4HBIX HCTOYHMKAaX (Hay4yHas M y4eOHO-HaydHas JMTEpaTypa, CpEACTBa
maccoBoii uHpopMmaimu, ceTb UHTEpHET M Apyrue), KpUTHISCKH AHAJNIH3HPOBATh
XHMHYECKYI0 HHOpMaIHIO, iepepabaTriBaTh €€ H HCIONb30BaTh B COOTBETCTBHH
C MOCTABJIEHHOM y4eOHOI 3amaueii;

- BJIAJIETh CHCTEMOI 3HAHWI O METOAAX HAYYHOTrO MO3HAHHUS SABJICHHH MPHPOAPDI,
HCTIONIb3YEMbIX B €CTECTBEHHBIX HayKaX M YMEHHSMH NMPHUMEHATDb 3TH 3HAHUA TMPH
9KCMNEPHMEHTAJILHOM HCCJIEAOBAaHAH BEIUECTB H U1 OOBACHEHHS XHMHYECKHX
SIBJICHHH, UIMEIOIIIMX MECTO B MPHPOAE NMPAKTHYECKOH NEATENIbHOCTH Y€JIOBEKA U B
TMIOBCEAHEBHOM )KU3HH;

3amuThl  MHGOpMauuy, H“HGOPMALHMOHHOM
0€30MacHOCTH JIMYHOCTH,
OK 04. Dppexmueno | - T'OTOBHOCTb K CaMOPa3BUTHIO, | - YMETh IIAHUPOBATH M BHINONHATH XMMHYECKMHA 3KCIEPUMEHT (MPEBPALUCHHS

é3aumooeiicmeoeams
u  pabomamv @
KoJlleKmiuge u
KOMaHOe

CaMOCTOATCIBHOCTH M CAMOOIIPEACIICHUIO,

-OBJIaJeHUE HaBbIKaMH y4ebHo-
HCCJIENOBATENIbCKO, HNPOEKTHOMH u
COLIMAJIbHOH AeATENbHOCTH,

Osnanenue YHUBEPCaJIbHBIMU
KOMMYHHUKAaTUBHBIMU ACHCTBUAMU:

6) coBMecTHas IESTENbHOCTD!

- TMOHMMATh M HCIOJb30BaTh MPEUMYLIECTBA
KOMAHIHOM 1 MHAUBHIYaJbHOMN paboThr,

- MPUHUMATD eJH COBMECTHO#
IeATENIbHOCTH, OpraHH30BbIBaThb u
KOOPAWHHUPOBaTb  ACHCTBUA no  ee

OpraHHYeCKUX BEIUECTB IPH HArPCBAHHH, TOJyICHHE STHJCHA M H3y4YeHHE €ro
CBOICTB, Kaue€CTBEHHBIE PEaKI[MM HAa ANBACTHABL KpaxMal, YKCYCHYIO KHCJIOTY,
OeHaTypaLusi OENKOB IPHU HArPEBaHWH, [BETHBIC PEAKLHMH GeNKOB;, MPOBOAMTH
peakLu HOHHOTO OOMEHa, ONpeneNsTh Cpeay BOFHBIX PACTBOPOB, KA4€CTBEHHBIE
peaxuuy Ha cyibdar-, KapOoHAT- U XJIOPHI-aHUOHBI, HA KATHOH AMMOHHS; peLlIaTh
3KCIEepUMEHTaJIbHbIe 3amaunno TemMam "Mertaub” W "Hemeraynnl") B
COOTBETCTBUH C IIPaBUJIAMH TEXHUKH Oe30macHOCTH npH ofpameHHH ¢
BellecTBaMU M JabopaTopHbiM OOOpYHOBaHHEM, MPEINCTABIATh PE3YNLTATHI
XMMHYECKOr0 9SKCIIepHMeHTa B (OpMe 3aliCH YpaBHEHHIl COOTBETCTBYIOIIHMX
peakwuii ¥ GOPMYIUPOBATH BHIBOILI Ha OCHOBE 3THUX PE3YJILTATOB,

-yMETb CaMOCTOSITEJIbHO IUIAHMPOBaTh M NPOBOIAHMTH XMMHYECKHH SKCIEPHMEHT
(mony4yeHne W W3y4YEHHE CBOWCTB HEOPraHMYECKMX W OPraHHYECKUX BEINECTB,
KAa4EeCTBCHHbIC  PEAKIMH  YIJIEBOAOPOAOB  pa3iMYHBIX  KJIACCOB W
KHCJIOPOJICOMIEPXKAIUX OPraHNYECKMX BEIIECTB, PEICHHE SKCIEPHMEHTAIBLHBIX
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OOCTHXCHHUIO. COCTaBJIATh ILIAaH AEICTBUIA,
pacnpefienaTb poid ¢ YYeTOM MHEHHH
Y4aCTHHUKOB obcyxnaThb pe3ysbTaThl
COBMECTHOH paboThi;

- KOOpAHMHHPOBarTh W BHMONHATH paboTry B
YCIOBHAX  pPEANbHOro, BHPTYaJIbHOO H
KOMOHHHPOBAHHOIO B3aHMOAEHCTBHS,

- OCYLIECTBJIATb O3HTHBHOE CTPATErH4€CKoe
NoBeA€HHE B  pasjMYHBIX  CHTYaLHSX,
TNPOSIBJIATH TBOPYECTBO H BOOOpaxkeHHe, ObITh
MHULUATHBHBIM

OsnaneHue YHHBEpPCAJIbHBIMH
PErynATUBHBIMY ACHCTBHAMH:

I) IpHHATHE ce0s H APYruX Moaeii:

- IPUHUMAThb MOTHUBBI M apryMEHTbI JPYrux
Tronen 1)’ aHanms3e Pe3yIbTaTOB
OeSITEHHOCTH,

- NpU3HABAaTh CBOE INPAaBO M MPaBO APYIHX
JIIONEi Ha OIMMOKH;

- pa3BuBarb CHOCOOHOCTP NMOHHMATb MHP C
MO3HIMH APYTOro JeJIOBEKA;

3a7ad 1O pACMO3HABAHHMIO HEOPraHHYeCKMX M OPraHMYeCKMX BeLIECTB) C
cobmoneHneM npasun Ge3omacHOro obpallieHust ¢ BEMECTBAMH U JIAGOpaTOPHbIM
obopynoBanneM, GOpMyIHpOBaTP UENH HCCICHOBAHHA, MNPEAOCTABIATh B
pasiaHOi GopMe Pe3yNbTaThl SKCIICPHMEHTA, AHANM3HPOBATh M OLEHHBATH HX
AMOCTOBEPHOCTb;

OK
Cooeiicmeosamp
coxpauenuio
OKpyducaioueil cpeost,
pecypcocbepescenuio,
npumensmb 3HAHUA
0b UIMEHEHUU

07.

005acTH 9KONOrHUECKOro BOCTIHTAHHS

- c(OpMHPOBAHHOCTb 9KOJIOrH4Y€CKOit
KYJbTYpPbl, IOHAMAaHUE BJHAHHA COLHAJIbHO-
9KOHOMHYECKHX TIPOLIECCOB HA COCTOsHHE
MPHPOMHON M COLUANBHOMN Cpeabl, OCO3HAHHE
rMo0aIbHOrO  XapakTepa  KOJOTHYECKHX

- cbhopmupoBaTh  MpeACTaBIeHMA: O  XHMHYECKOH  cocrasismomiei
€CTECTBCHHOHAyYHOH KapTHHBI MHpA, pPOJNH XHMHH B TMO3HAHHH SIBICHHH
npupoabl, B (OPMHPOBAHHHM MBIIIEHHA H KyJLTYPBl JIMYHOCTH, e€
byHKuHOHANBEHON IPaMOTHOCTH, HEOOXONUMOH N pEleHHA MPAKTHYECKHX
3a1a4 M JKOJNOTHYECKH OOOCHOBAHHOrO OTHOWICHHS K CBOEMY 3[OpOBbIO H
NPHPONHOH cpenge,




KINMama, npunyuns
bepexciueozo

pgpexmueno
Oeiicmeosams
sUpe3sMNUAlNNX

cumyanusx

npoGnem;

- TUIAHHPOBaHAE H OCYIECCTBJIICHHE NCHCTBHI
B OKpyXaiomeil Cpeéae Ha OCHOBE 3HaHHs
LeNneH yCTOHIMBOro pa3sBHTHA 9€JIOBEYECTBA;

aKTHBHOE HenpHsaTHEe JIeHiCTBHH,
MPHHOCAIMX BPeA OKpYXKaromeH cpene,

- YMEHHEe NPOrHO3HPOBATH HEONArONpPHATHLIE
9KOJIOTHYECKHE NOCJICACTBHA
MPEATPHHAMACMBbIX JNEHCTBHH,
NIPEAOTBPALIATD HX;

- paclIHpCHHE ombiTa ReATENIbHOCTH
IKOJIOTHUYECKOM HamnpapJICHHOCTH,

- OBJIafICHHE HaBbIKAMH yuecbHO-
HCCJIEIOBATENBCKOM, MPOEKTHOM H
COLHANILHOM AEATENbHOCTH,
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- YyMeTh COOIIOAATh IpaBMIa YKOJOTHYECKH LIeIecO00pa3HOro NoBeneHus B ObITy
U TPYAOBOI AEATEILHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAIOLICH
MPUPONHON CpeAbl, YUUTHIBATh OMACHOCTb BO3AEHCTBHSA HAa JXHBbIE OPraHHU3MBbI
ONpENENCHHBIX BELIECTB, MOHMMAas CMBICH ITOKa3aTeNs NpPEAcTbHONH OMyCTHMOMM
KOHLIEHTpALHH;

- YM€Tb NMPOTHO3HPOBATb, AHAJIH3HPOBATH H OLICHHBATD C MO3HIHHA IKOJOTHIECKOH
6esonacHoctn mocneacTBus OHITOBOH M NPOH3BOACTBEHHOH AEATENBHOCTH
YeNoBEKa, CBA3AHHOH C mepepaboTkoli BEMECTB, HCNONb30BATb TONYUCHHbIE
3HAHWA JUIA NPHHATHSA TPAMOTHBIX pelleHHH npobneM B CHTYalHAX, CBA3AHHBIX C
XHAMHCH,

- yMeTb OCO3HaBaTb OMACHOCTb BO3ACHCTBHA HA O KHBBIC OpraHH3MBI
OIPEACNICHHBIX BEIIeCTB, MOHHMAaA CMBIC) MOKA3aTelA MPEeAcHbHOH AONyCTHMOR
KOHLEHTPAIlMH, M TMOACHATb Ha MNpHMEpPax CnocoObl yMEHbUIEHHs H
MPEZIOTBPAIICHUS HX BPEAHOTO BO3/ICHICTBHS HA OPraHM3M YENOBEKa.
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2. CTPYKTYPA U COAEP)KAHVE YUEBHOI'O IPEIMETA

2.1. O6bem yueGHOro npeamera u BHAbI yue6Hoit paGornl

Bux yueOHOMH paboTh

O0BeM B Hacax

DK3aMEH)

O6bem oOpa3oBaTeNbHOM MpOrpaMMbl yU€GHOTO MpeaMeTa 144
B T.4Y.

OCHOBHOE CONep KaHHe 144
BT, ..

TeopeTuieckoe obyueHue 42
B T.4. IpO(eCcCHOHANbHO-OpUEHTHPOBAHHOE COLEp KaHNE 4
[PaKTUYECKHUE 3aHATUSA 64
B T.4. Ipo¢eCCHOHAIBHO-OPHUEHTHPOBAHHOE COMEp KaHNe 24
mabopaTopHble 3aHATUS 30
B T.4. IpodheCCHOHANbHO-OpPHEHTHPOBAHHOE COAEPIKaHHE 14
TIpomexxyTouHas arrectauus (aAuddepeHUNPOBaHHbI 3a4eT U 8
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2.2, TemaTuyeckuii miian u cogepraHue yueGHOro mpexMera

HaumeHoBaHue Conepxxanue yueGHOro Matepuaia (OCHOBHOE U NPo¢eCCHOHANTBHO-OPUEHTHPOBAHHOE), O6bem Dopmupye
Pas3oeNoB U TeM nabopaTopHEIe U NPAaKTHUECKHE 3aHATHA, IPUKIAAHON MOIYJIb B 4acax Mble
KOMIIETEHL
HH
1 2 3 4
OCHOBHOE CoAepKAHHE 102 OK 1
Pazgen 1. OCHOBBI CTPOEHHS BEIIECTBA 8
Tema 1.1, OcHoBHOE cOaepRAHHE 6
CtpoeHne aToMoB Teopernueckoe o6yueHue 2
XMMHYECKUX CoBpeMeHHas MOZeNIb CTPOEHUS aToMa. DIEKTPOHHas KOH(urypamms aroma. Knaccupukaums 22
3JIEMEHTOB U XUMHYECKUX D3JIEMEHTOB (s-, p-, d-omeMeHTHI). BajieHTHbIE 3IEKTPOHBL BaNIeHTHOCTD.
npupona OJeKTPOHHAS IIPHPOAA XMMHUUECKON CBA3H. DNEKTPOOTPULIATENLHOCTb.
XVUMHUYECKOH CBA3U KoBaneHTHas cBA3b, €¢ Pa3HOBHIHOCTH M MEXaHH3Mbl 0Opa3oBaHus (OOMEHHBIHi W HOHOPHO-
axuenTopHslif). MoHHas ¢Bsi3b. Merajuinueckas cBsi3b. BomopoaHas ceasb. MexxmonexynsapHbie
B3aMOAENHCTBHUS.
H30T0ImBI, OCHOBHOE H BO30YXAEHHOE COCTOSAHHE aTOMA, THOpHAN3aLMA AaTOMHBIX OpOHTaNEi.
IIpakTHYecKHE 3aHATHHA 4
Ipaxrauecxoe 3anaTHe Ne 1 PemeHne NpakTHYECKHX 3aAaHHH HA COCTaBJICHHE JIEKTPOHHO- 2/4
rpadguaeckux Gopmyi 35emenTos 1-4 nepHoaoBs.
Ipaxruueckoe 3anarne Ne 2 PemeHne 3aaHuil HA HCMOJIB30BAHHE XMMHYECKO#H CUMBOJIHKH H 2/6
Ha3BaHHH COCJHHECHMH MO0 HOMEHKIATYpPE MEXIAYHAPOAHOrO COI03a TEOPETHYECKOH H
MPUKIANHONH XHMHHM M TPHBHAJBHbIX HA3BaHHi M4 COCTAaBIECHHA XHMH4YECKHX (opMyn
JBYXaTOMHBIX COCAMHEHHI (OKCHIOB, Cy/bpHIOB, TMAPHAOB H T.I.) H PYTHX HEOPraHHYECKHX
COCIMHCHUH OTACHIBHBIX KJIACCOB.
Tema 1.2. Npaxrauecxoe 3anuarme Ne 3 Ilepuoamueckas cucreMa XumH4Yeckux osnemenros JIH. 2/8 OK 1,2
Iepuoamaeckii Menneneesa. Pusmueckuii  cmbicn  Ilepuomudeckoro  3akoHa JIHW.  Menneneesa.

3aKkOH M Tabnuua
J1L.H. Menneneesa

3aKOHOMEPHOCTH M3MEHEHHA CBOMCTB XHMHUYECKHX JJIEMEHTOB, O0pasyeMbIX MMM MPOCTbIX H
CJIOXXHBIX BELIECTB B COOTBETCTBHH C MOJIOXKECHHEM XHMMHYECKOro 3neMenTa B Ilepuoanyeckoi
cucreme. MupoBo33pendeckoe H HayuyHoe 3HadeHHe [Ilepuoanueckoro 3akona JH.
Menpeneesa. [Ipornossi JI. 1. MenaeneeBa. OTKpbITHE HOBBIX XHMHYECKHX 3/IEMEHTOB.

Pemenne MPaKTHKO-OPHEHTHPOBAHHLIX TEOPETHYECKHX  3aJAHMI  HA  XapaKTepH3aLHIO
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XHMHYECKHX 3JIEMEHTOB «Merannnyeckue / HEMeTaJUIMYECKue CBOJICTBa,
3JIEKTPOOTPHLIATENLHOCTD M CPOACTBO K 3JNEKTPOHY XHMHUYECKHX 3JIEMEHTOB B COOTBETCTBHE C
UX DJJIGKTPOHHBIM CTPOCHHEM H TMOJOXEHHEM B MNEPHOAMYECKOH CHCTEME XHMHYECKHX
anemeHTOB .M. MeHneneeBay.

Pasznen 2. XuMHuuecKH

€ peakuHuH

12

Tema 2.1. Tune
XHMHYECKUX
peaxuuii

OcHoOBHOE coaepRAHHE

TeopeTnueckoe ooyueHHe

[ [,

Knaccupukaums o TUIDBI XMMHYECKMX peaK(Mii C y4aCTHEM HEOPraHMYECKMX BELUECTB.
Komu4uecTBeHHble OTHOWIEHUA B XuMuH. (OCHOBHBIE KOJNHMYECTBEHHBbIE 3aKOHBI B XHMHH H
pacueTsl 110 YpaBHEHMAM XMMUYECKMX peakuuid. Moyb Kak €IMHHIA KOJIHMYECTBAa BEILECTBA.
MogspHas Macca. 3aKOHBI COXpaHEHHUs MacChl U dHepruu. 3akoH Asorazpo. MospHsiii 06beM
ra3oB. OTHOcHUTE/IbHAS IUIOTHOCTD ra30B.

Peakuun KOMIUIEeKCOOOpa3OBaHMA € Y4YacTHEM HEOPTaHMMECKMX BeEINeCTB (HA MpHMEpe
THAPOKCOKOMILIEKCOB LIMHKA 1 ATIOMUHMS).

2/10

IIpakTHYeCKHE 3aHATHS

OK24

ITpaxkTuueckoe 3ansaTHe Ne 4 CocTaBieHHEe ypaBHEHHUIl peakLHii COCAMHEHHs, Pa3IOKEHH,
3aMeIleHuss, oOMeHa. VYpaBHeHHS peakuuii ropeHHus, HOHHOrO OOMEeHa, OKHCIJICHHA-
BOCCTAHOBJIEHHUS.

Pacuer KONMMYECTBEHHBIX XapaKTEPUCTHK HCXOAHBIX BEIIECTB M NMPOAYKTOB peakuus. Pacuer
KOJIMYECTBEHHBIX XaPAKTEPUCTHK MPOAYKTA PEaKILMKi COSAHHEHHS, €CJIi OAHO H3 BEIECTB AAHO
B U30BITKE W/WJIM COIEPXKUT NMpuMecH. PacueT MaccoBoii i 00BEMHO# AOJIH BHIXOAA MPOAYKTA
peakLUu COENUMHEHHS OT TEOPETHYECKH BO3MOXKHOro. Pacuer 0OBEMHBIX OTHOmICHME Ta30B.
Pacuet Maccel (06peM, KOMMYECTBO BELIECTBA) MPONYKTA PEAKLIMH, €CIIH OJHO U3 BENIECTB JAHO
B BUZE PacTBOpA C ONPENETECHHON MAaCCOBOI NOJICH PACTBOPEHHOIO BEIECTBA.

2/12

IpakTuueckoe 3aHATHe N2 S YpaBHeHus: OKUCIEHUA-BOCCTAHOBJICHHA. CTENEHh OKMCIICHHS.
Oxucmurens M BOCCTAHOBHUTENb. OKHMCIMTEIILHO-BOCCTAHOBHTENLHBLIE PEaKLHH B TNPHPOZAE,
NPOU3BOACTBEHHEIX MPOLIECCaX MW IKU3HENICATENHHOCTH OpraHu3MoB. OKHCIHMTENBHO-
BOCCTAHOBUTENbHBIN MOTEHIMan cpeanl. CocraBienme W YpaBHHBaHHE OKHCJIHTENIbHO-
BOCCT@HOBHUTENIbHBIX PEaKLUil METOAOM 3JeKTpOHHOro Oaianca. TunudHBIE HeOpraHW4eCKHe
OKMCJIUTEJIM ¥ BOCCTAHOBHUTEIH. DJICKTPOJIN3 PACTBOPOB M PACILIABOB COJEHA.

2/14

OK1

Tema 2.2.
ONeKTPOIUTHYECKAA
JUCCOLMALTIA H
HOHHBII1 0OMeH

OcHOBHOE coaepxKaHHe

TeopeTHueckoe 00yueHHe

Teopusa 3MeKTPONMTHYECKO# aucconuanuy. Peakiuu norHoro oomeHa. CocraBneHne peakiui
HOHHOTrO 0OM€Ha IyTeM COCTAaBJICHHS MX MOJIHBIX H COKPAIICHHBIX HOHHBIX YPABHEHHIA.

2/16

OK 1
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Tunponus coneit. 3naueHue ruapommsa B buonorumaeckux 0OMeHHbIX npoueccax. IlpuMenenne
THAPOJIH3a B MPOMBILILICHHOCTH.

JlaGopaTopHbie 3aHATHS 4
JlaGopaTopHas padora Nel «Peaxumn HOHHOro OOMeHay. 2/18
JIaGopaTopHas pabora Ne2 «Peaxumy rapponmsay. 2/20
HccenenoBaHue cpeabl paCTBOPOB COJIEH, 0Opa30BaHHBIX CHILHBIMH M CNIA0bIMH MPOTONMTaMH, H
UX peakLHil ¢ pacTBOpaMH Lieno4n ¥ kapbonara Harpus. COCTaBJIEHHE peakiyil THAPONAH3a
COJIEH.
Pa3gen 3. CTpoeHHe H CBOMCTBA HEOPraHHYECKHX BEMIECTB 24
Tema 3.1. OCHOBHOE coaepKRAHHE 6 0K 1,2
Knaccuuxauus, Teopernueckoe 00yueHHe 2
HOMEHKJIaTypa " [Ipeomer HeopraHu4eckoii xumuu. B3anMoces3p Heopranwueckux BemecTB. Knaccudunxamms 2/22
CTpOEHUE HeopraHu4Yeckux BeInecTB. IIpocTeie M cioxubie BemecTBa. (OCHOBHBIE KJIACCHI CJIOXKHBIX
HEOPraHU4YEeCKUX BeIeCTB (OKCHABL, MMOPOKCUABL, KACIOTHI, conr). HomMeHnknarypa H Ha3BaHHE HEOPraHHYECKHX
BELIECTB BEIIECTB UCXOMS U3 UX XUMUIECKOH (OPMYJIbI WM COCTaBICHHE XMMHIECKOH GOpMYJibl HCXOI
13 Ha3BaHMs BELIECTBA IO MEKAYHAPOAHON MIIH TPHBHAILHOH HOMEHKJIATYPE.
MexMOneKyLpHbBIC B3auMOAeHCTBHA. KpucTamnornaparel. ArperaTHbic COCTOAHHA BEIECTBA.
Kpucranmuyeckue u amopdHble BelnectBa. THmbl KPHCTAJUIHYECKHX peLIETOK (aTomMmuad,
MOJIEKYJIIpHasi, MOHHAS, MeTa/ulndeckas). 3aBHCHMOCTb (PH3IHYECKHX CBOHCTB BelIECTBA OT
TUIA KPUCTAJUINUECKON pemerku. [IpuanHbpI MHOrooOpa3Hs BEWECTB.
CoBpeMeHHbIE TIPEACTABIEHHS O CTPOCHWM TBEPABIX, >KHAKHX M Ta3000pa3sHBIX BEINECTB.
Kunxre kpuCTaJLIBL,
IpakTHuecKkHe 3aHATHS 4
IIpakTaueckoe 3aHaTHe Ne 6 Pemenue 3amady Ha pacuer MaccoBod moJH (Macchl) 2/24
XHAMHYECKOTO 3JIeMeHTa (COeIMHEHHs) B MOJIEKYJIE (CMECH).
IIpakTHueckoe 3anaTHe Ne 7 PeineHme mNpPakTHUECKHX 3afaHHNl MO KJIAcCH(PUKALHH, 2/26
HOMEHKJIaType W XHMUYECKUM (OpMyJiaM HEOPraHHYeCKHX BeIECTB Pa3JIMYHBIX KJIACCOB
(Ha3bIBaTh W COCTABNATH (POPMyJIbI XMMHYECKUX BEIIECTB, ONPEAENATh NPHHAIEKHOCTb K
KJIaccy.
Hctounuku xummdeckoii mapopmaimu (HaydyHas W y4eOHO-HaydHas JIMTEpaTypa, CpeACTBa
MaccoBoii mHpopmaimu, cerb UureprHer u apyrue). [Touck mHbOpManuu nmo Ha3BaHHAM,
HACHTH(PUKATOPAM, CTPYKTYPHBIM
Tema 3.2. ®usuxo- OcHOBHOE cOaepXaHHe 12 OK1,2
XMMHUYECKHE Teopernueckoe obyuenne 6
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CBOICTBa Merawml. Obmue QusnueckHe H XUMHYECKHE CBOMCTBa MeTayuioB. CroocoObl MosyueHHs. 2/28
HEOPraHHYECKHX 3HaveHHe METAIUIOB H HEMETAIUIOB B MPHPOJE H JKH3HEJEATEIbHOCTH Y€JIOBEKa H OpraHH3MOB.
BEIIECTB Kopposus MeTajioB: BHABI KOPPO3HH, CTIOCOOBI 3AIHTH METAJUIOB OT KOPPO3HH.
Hemeraumi. O6mue QusHueckne H XHMHYECKHE CBOKMCTBa HeMeTAWIOB. TUNMHYHbBIE CBOHCTBA 2/30
merawioB IY— YII rpynn. Knaccupuxamms M HOMEHKNATypa COEIHHEHHII HEMETaJUIOB.
KpyroBoporbl 6HOreHHBIX 3JIEMEHTOB B IPHPOAE.
XHMHIEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHHYECKHX BEIECTB (OKCHAOB, THAPOKCHAOB, 2/32
KHCJIOT, COJieH H Ap.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOROPOAHbIX
COCAAMHEHMHH, BHICIIHX OKCHIOB H THAPOKCHIOB.
IIpakTHIeCKHE 3AHATHSA 4
IpakTuueckoe 3anaTHe Ne 8 CocraBneHHe ypaBHEHHH XHMHYECKMX PEaKIMH C yYaCTHEM 2/34
NPOCTEIX H CIOXHbIX HEOPraHHYeCKHX BeIIECTB. OKCHAOB METALIOB, HEMETAIOB H
amM(oTepHBIX IEMEHTOB, HEOPraHHYECKUX KHCJIOT, OCHOBaHMIii H aM()OTEPHBIX THAPOKCHAIOB,
HEOPraHW4ECKHX COJiel, XapaKTepH3YIOIMHX HX CBOHCTBA.
IIpakTHUecKoe 3anATHe N2 9 Pemenne NpakTHKO-OPHEHTHPOBAHHBIX TEOPETHIECKHX 3aAaHHM 2/36
Ha CBOMCTBA H MOJIyY€HHE HEOPTraHHYECKHX BEUIECTB.
JlaGopaTopHbie 3AHATHA 2
JIabopaTopHasa pa6ora Ne3 «CBoiiCTBa METAJUIOB H HEMETAJLIOBY. 2/38
HccnenoBanne (u3ndecKkMx W XHMHYECKHX CBOMCTB METAVIOB H HeMeTauioB. Peuenue
OKCIIEPUMEHTAIbHBIX 3a7a4 IO CBOMCTBAM XHMHYECKMM CBOMCTBAM METAJIOB H HEMETAJLIOB,
TI0 PACIO3HABAHMUIO U MOJIYYEHHIO COSAMHEHHIT METAJUIOB H HEMETAJLIOB.
Tema 3.3. OcHOBHOE coaepRAHME 4 OK1, 2
ITpousBoacTBO Teopernueckoe o6yueHne 2
HEeOPraHNIeCKIX O6mue mpencraBieHHs O HPOMBIIIIEHHBIX CrOCO6aX MONy4YeHHs XMMHUYECKHX BEIIECTB (HA 2/40
BEIIECTB. 3HaueHHUE IpuUMepe MPOM3BOACTBA AMMHAaKa, CEPHOM KHUCJIOTBI).
U TpUMEHeHWe B UepHast M uBerHass MeTautyprus. IlpakTHueckoe IPHMEHEHHE SJEKTPONH3a IS MONMydYeHHs
BrITy u Ha IMEJIOYHBIX, INEJIOYHO3EMEIbHBIX METAUIOB M amoMuHms. CTEeKNO M CHJIHKAaTHas
IIPOU3BOACTBE IIPOMBIIIIEHHOCTb.
ITpobsema 0TX0N0B U MOOOYHBIX MPOAYKTOB.
pakTHUYecKHe 3aHATHS 2
IpaxtHueckoe 3amsTHe Ne 10 PemeHue npakTHKO-ODHEHTHPOBAHHBIX 3aflaHMil O pPOJM 2/42

HEOPraHMYEeCKOH XWMHM B Pa3BHTHH MENULIMHBL, CO3JAHHM HOBBIX MAaTepHaoB (B
CTPOUTENLCTBE M Jp. OTPACIHAX NPOMBIIUICHHOCTH), HOBBIX HCTOYHHKOB OSHEPIMH
(anbTepHAaTHBHBIE HCTOYHUKH SHEPTHA) B PEIIEHHH MPOGJIeM 3KOIOrHIecKoi, IHEPreTHYECKOH
Y MUIIEBOI 0E30MaCHOCTH.
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Pa3nen 4. CTpoeHHe H CBOHCTBA OPraHHYeCKHX BEIIECTB

Tema 4.1.
Knaccudukauus,
CTpOEHHE "
HOMCHKJIaTypa
OpPraHMYeCKUX
BEILIECTB

OcHoBHOE cogepRaHHe

TeopeTnueckoe o0yueHue

SIFNIT

ITpenmer oprannyeckoii XMMuK. B3anMoCBA3b HEOPraHUYECKHUX H OPraHHYECKHX BEIIECTB.
XuMHYECKOE CTPOCHHE KaK MNOpAAOK COeOMHEHHsS aTOMOB B MOJIEKyJi€ COMNIAaCHO HX
BaJE€HTHOCTH. OCHOBHBIC TOJIOXKEHHS TEOPHH XHMHYECKOTO CTPOEHHS OPraHHYECKHX
coenuHenuii A.M. Bytieposa. YrieponHelii ckesieT opraHaIecKkoii MOJIeKybl. MonexynsapHbie
H CTpYKTypHbl€ (Pa3BEPHYTBHIC, COKpAILECHHbIE) XHUMHUYSCKHE QOPMYJIbL. 3aBUCHMOCTH CBOHCTB
BEIIECTB OT XHMMHYECKOrO CTPOEHHA Monekyn. H3omeprus H H30MepHl (CTPyKTypHas,
reoMerpudeckas (Luc-TpaHc-u3oMepusi). KpaTHOCTh XHMHIECKOM CBSA3H.

ITonsitue 0 dyHKLMOHANBLHOM rpynne. [TpuHLMNbI KiIacCH(PUKALMH OPTAHHYECKHX COCIHHEHMI.
MexnyHapoaHasi HOMEHKJIATYPa H NPHHLMITBI HOMEHKJIATYPBI OPTaHHYECKHX COSAMHCHHM.

2/44

IIpakTHYeCKHE 3AHATHSA

IIpaxkTnyeckoe 3anaTHe Ne 11 HomeHknaTypa OpraHMYeCKHX COCAHHEHHH OTHAEILHBIX
KJIacCOB (HACHIIICHHBbIC, HEHACHIIIEHHbIE H apOMAaTHYECKHE YIJIEBOAOPOADI, CIMPTHI, (PEHONDI,
anbIErUnbl, KETOHbI, KapOoHOBble KHCNOTHI H Ap.) CocTaBNeHHe MOMHBIX M COKPALEHHBIX
CTPYKTYPHBIX GOPMYJI OPraHHYECKHX BELUECTB OTACNIBHBIX KJIACCOB, HCMOMb3Ys HX Ha3BAHHA MO
CHCTEMATHYECKON HOMEHKJIATYpE.

2/46

IIpakTHaeckoe 3anaTHe Ne 12 Pacuernl mpocreiimeii GopMynbl OpraHMYECKOH MOJIEKYJIbI,
VICXOZS M3 3JIEMEHTHOTO COCTaBa (B %).

2/48

OK1

Tema 4.2. CsoticTBa
OpraHU4IeCKUX
cOeqMHeHUH

OcHoBHOE coaepRaAHHE

16

Teoperuueckoe 00yueHHe

10

OHU3NKO-XUMHYECKHE CBOHCTBA OPraHMYECKHX COEMHHEHHI OTAENbHBIX KJIACCOB (OCOOCHHOCTH
KJIACCH(PHMKAIMH W HOMEHKJIATYpbl BHYTPH KJIAcca, FOMOJIOrHYECKHi psap u obmas ¢opmyna;
H3oMepus; pu3HIecKHe CBONCTBA, XHMHUYECKHE CBOWCTBA, CMOCOOBI MOJIyYeH ).

- MpefeNbHbIE YriieBoAopoabl. 'openne MeTaHa Kak OAMH M3 OCHOBHBIX HCTOYHHKOB TeIUla B
MPOMBIIUIEHHOCTH H ObITy. CBOICTBa MPHPOAHBIX Yr/IEBOAOPOAOB, HAXOXIECHHE B MPHPOAE H
NMpHMEHEHHE AJIKAHOB,

2/50

- HempelenbHbIE H apOMaTHUYeCKHe yriaeBoaopoabl. [MonMMepu3auus 3THICHA Kak OCHOBHOE
HaMpaBJIeHHE €r0 HCTONb30BaHHA. ['OpeHre alleTHIeHa KaK HCTOYHHK BBICOKOTEMMNEPATYPHOIO
TUIAMEHH JUIsl CBAPKH H PE3KH METAILIOB,

2/52

- KHCJIOpOACOAEpXaIHe CoeAuHeHHs (CoMpThl M mpocThie 3pupbl, GEHONBI, aNbACTHALI H
KETOHbI, KapOOHOBBIE KHCAOTHI ® mx mnpoussoaHbie). IIpakTHueckoe npHMeneHHe
STHWIEHIJIMKOJIS, THIepHHa, penona. IlpameHeHHe PopMANBACTHAA, AUETANBACTHAA, YKCYCHOIH
KHMCJIOTBI. MbLi1a KaK COJIM BLICUTHX KapOOHOBBIX KHCIOT. MololHe CBOHCTBAa MbLJIA,

2/54

OK 1,2
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- a30TCOAEpKalINe COeRNHEHNSA (AMUHbI M aMMHOKHCIOTEI, OeKn).

2/56

Knaccuduxauus 1 0COOEHHOCTH opranuueckux peakuuil. PeakuuoHHBIE LEHTPHI. Pamukansl.
ITepBOHAYATIbHBIE IIOHATHS O TUIAX M MEXaHM3MaX OPTAaHMYECKUX PEaKLIMIA,

2/58

IIpakTHueckHue 3aHATUS

IIpaxTnyeckoe 3aHaTHe Ne 13 Pernmenue uemodyek IpeBpallleHHii Ha TeHETHYECKYIO CBSI3b
MEXOy KJIacCaMM OpPraHMYeCKMX COeIMHEHHH C COCTaBJI€HHEM Ha3BaHUII OPraHU4eCKHX
COSOVHEHMI [0 TPUBHAJIBHOM WM MEXKIyHApOZHOM CHCTEMAaTHYeCKOW HOMEHKJIATYpE.
Pemmenne pacueTHBIX 3a/1a4 110 YPABHEHUSIM Peaklyii ¢ YHaCTHEM OpraHHYeCKUX BELIECTB.

2/60

ITpaxkTnueckoe 3aHsiTHe Ne 14. Pemenue pacuyeTHBIX 3ajad IO YpPaBHEHUSIM PpeEaKLHii ¢
y4aCTHEM OPTaHUYECKUX BEIIECTB.

2/62

JlaGopaTopHbie 3aHATHS

JIa6opaTtopnasi paGora Ne4 JlaGoparopHas pabora «IlonyueHue STHIEHa H H3YYEHHE €ro
CBOMCTB».

ITonyuenue s3TUIEHA U3 3TaHONA B J1aOOPaTOPHH U H3YYeHHE €ro PH3HMYECKHX H XMMHYECKHX
cBotict. COCTaBJICHUE PeakiUil MPUCOSTUHEHUS H OKHCJICHHA HA MpHMepe 3THeHa. Pemenne
pacUeTHBIX 337124 C HCIOJIb30BAHUEM IJIOTHOCTH ra3oB MO BOXOPOAY H BO3AYXY.

2/64

Tema 4.3.
Opranuueckue
BEILECTBA B
KUBHEAEATENbHOCTH
yeJIoBeKa.
IIpousBoacTBO U
[IPUMEHEHUE
OpraHH4YeCKHX
BEILECTB B
TIPOMBILLIEHHOCTH

OcHOBHOE cogepRaHue

TeopeTnueckoe 00yueHHE

L

Buoopranugeckue coenuxenus. IIpumenenue u Gmonormueckas poib yrieBomoB. OKHCAEHHE
yIJIeBOAOB - HMCTOYHUK 3HEPrHM >KUBBIX OpraHm3mos. OOnactH npuMeHeHHs aMHMHOKHCIIOT.
IpeBpamenus GenxoB muimy B opranusme. bruonormyeckme ynkuun Genxos. Buonoruyeckune
¢byHKkIIY X1pOB. Ponmb opraHu4eckoit XHMHH B pelneHnHr npobiem NUIneBoi 6e30macHOCTH.
HyknenHOBBIE KHCIOTHI: COCTaB U CTpoeHHe. CTpoeHue HykieorHaoB. COCTaB HyKJIIEHHOBBIX
kucnor (JHK, PHK). Ponb HyKJI€HHOBBIX KHCIIOT B XH3HEACATEIHHOCTH OPraHH3MOB.
ITpou3BoACTBO OPraHMYECKHX BELIECTB: MPOHM3BOACTBO METaHOJA, mepepaborka HedTH.
IMonusTHNeH Kak KPYNMHOTOHHAXKHBIA MNpPOAYKT XHMHYECKOro mnpomsBoacTBa. llpumenenue
sTwieHa. [Ipon3BoacTo U NpUMEHEHHE Kay4uyKa H Pe3HHBL

CuHTeTHUeCKHME M HCKYCCTBEHHBIE BOJIOKHA, MX CTpoeHHe, cBoiicTBa. IIpakTHUeckoe
HCIONIB30BaHHE BOJIOKOH. CHHTeTHYECKHe IIEHKH: H30JLHs JUI1 MPOBOAOB, MEMOpaHbI IS
ONpPECHEHHs BOAbI, 3aIUTHBIC IUICHKH U1 ABTOMOOUJICH, IUIACTRBIPH, XHPYPrHISCKHE MOBSI3KH.
HoBble TeXHONOTHH AaJIbHENIEr0 COBEPLICHCTBOBAHHS MOJIMMEPHBIX MATEPHAJIOB.

Poinb OpraHHYeCKOi XMMHH B pelieHHH NMpoOieM >HepreTuueckoii 6e30macHOCTH, B Pa3BUTHH
MEJUIMHBI, CO3JAHMHM HOBBHIX MAaTEPHAJIOB, HOBBIX HMCTOYHHKOB 3HEprHH (AJIbTEPHATHBHBIE
HCTOYHUKH SHEPrm).

2/66

JudpdepeHunposannbiii 3auer

2/68

OK1,2
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IIpakTHUYECKHE 3AHATHS

IIpaxTHueckoe 3ansTue Ne 15 Pemnenye pacyeTHBIX 3a0a4.

2/70

IpodeccHoHATLHO-OPHEHTHPOBAHHOE COAEPKAHHE

IIpakTH4yeckoe 3aHaTHe Ne 16 PemmeHue nPaKTUKO-OPUEHTHPOBAHHBLIX 3aJaHMil IO
COCTaBJIEHHI0 XMMHYECKUX PEaKLMil, OTPAKAIOIMUX XUMHUYECKYIO aKTHBHOCTb OpPraHHYE€CKHX
COEIIMHEHUH B PasJIMYHBIX cpenax (MPHPOITHBIX, OHMONIOrHIeCKUX, TEXHOT€HHBIX).

2/72

Pa3gea S. KnHeTHueckue 1 TEpMOIMHAMHYIECCKHE 3AKOHOMEPHOCTH NMPOTEKAHHSA XHMHYECKHX peaKumii

12

Tema 5.1.
Kuneruueckue
3aKOHOMEPHOCTH
IIPOTEKaHUA
XUMHYECKUX
peaxuuit

OcHOBHOE cogep;KaHue

Teopernueckoe o6yueHue

Xummaeckre peakuuu. Knaccupukaums XHMHYECKMX peakuui: mo ¢(a3oBOMy COCTaBy
(TrOMOTeHHbIE U T€TEPOTeHHbIE), MO HCMOJBb30OBAHHIO KaTaiu3aTopa (KaTaIUTHYECKHE M
HEeKaTaJUTUYECKHE).

CxopocTb peaxkuuy, €€ 3aBHCHMOCTh OT pasiM4HBIX (DaKTOPOB: HPHPOABI PEATHPYIOLIHX
BEILIECTB, KOHLEHTPALMM pearupylolMX BeIeCTB, Temmnepatypol (mpaBuwno Baut-T'odda),
IIOIIAaaY PEeaKLHMOHHOMN TIOBEPXHOCTH, HAJIM4MA KaTanu3aropa. Ponb kaTanusaTopos B npHpoae
¥ IIPOMBILIIEHHOM IIPOU3BOACTBE.

OHeprus axTUBaUMK. AKTHUBHpOBaHHbli kommiekc. Karammsaroppt u  karanus. Ponb
KaTaJIMU3aTOPOB B NMPUPOAE H MPOMBILIIEHHOM MPOH3BOACTBE.

2/74

IIpodeccnoHATLHO-OPHEHTHPOBAHHOE COAEPRAHHE

JIaGopaTopHbIe 3aHaTH

N~

H3yueHne 3aBHCHMOCTH CKOPOCTH XHMHYECKOH PEaKHH OT KOHUEHTPALHH PEarHpyiomMx
BEIIECCTB M TEMIIEPATYPHL

JIaGopaTopnas pabora NeS JlaGopatopHas pabora «OmpeneneHHe 3aBHCHMOCTH CKOPOCTH
peakiMM OT KOHLIEHTpalMH pearhpyrouux emecTsy. MccnenosaHue 3aBUCHMOCTH CKOPOCTH
peakuun OT KoHueHTpamuu. OmnpeneneHHe KOHCTaHTHI CKOPOCTH peakluH rpadHuecKum
METOZIOM.

PemieHne NpakTHKO-OPHEHTHPOBAHHBIX 3allaHMii Ha aHaiuM3 (PAKTOPOB, BIMAIOIIMX HA
U3MEHEHHE CKOPOCTH XUMHYECKOW PEAKIIHH,

2/76

OK 1,2

Tema 52
TepmonuaamMmaecku
€ 3aKOHOMEPHOCTHU
MPOTEKAHUSA
XAMHYECKHX
peaxIuii.
PaBHOBecue

OcHoBHOE coAepRaHHe

Teopernueckoe o6yaenune

Knaccupukaums xumudeckux peakimii: mo TemioBoMy 3ddekty (3K30TepMHuecKue,
SHAOTepMUYeckne), mo obpartumoctu (oOpatumbie u HeoOpaTuMmbie). TemnoBeie 3ddexTsi
XUMHYECKHX peakimii. TepMoxumudeckne ypaBHeHHsA. OOpaTHMOCTb peakuuii. XuMHUYECKOe
PaBHOBECHE H €r0 CMEIMEHUE NOoA AeiicTBHEM pa3san4HbIX (akTOPOB (KOHLIEHTPALUs peareHTOB
WM _TPOAYKTOB pEaKklMM, NABICHHE, TEMIEpaTypa) Uil CO3AaHHA ONTHMAJIbHBIX YCJIOBHIA

2/78

0K 23,4
0K 1,2,3
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XHMHYECKUX NPOTEKAHN XUMHIECKHUX ITPOLIECCOB.
peaxuuii IMonsitue 06 3HTaNBNMK ¥ SHTporHHU. DHeprus I'u66ca. 3axoH I'ecca u cnencTeus u3 Hero. Ponb 2/80
CMEIIEHUs] PABHOBECHS B TEXHOJIOTMYECKHX MPOLIECCax.
IpakTHyecKue 3aHATHS 2
IpaxkTnueckoe 3ansaTe Ne 17 Ilpunuun Jle latenre. Biusauue pasnuusbex ¢GakTopoB Ha 2/82
M3MEHEHNE PaBHOBECHS XMMHUYECKUX PEaKLIHiA.
3aKOH JEHCTBYIOIMMX MacC M KOHCTAaHTa XMMHYECKOro paBHOBeCHs. Pacuerbl paBHOBECHBIX
KOHIICHTPALUi PearupyroIux BEIECTB U MpOAyKTOB peaxiuii. Pacuers: TemnoBoro a¢dekra
peaxiuu.
Pemenue MpakTHKO-OPHEHTUPOBAHHBIX 3aAaHUil HA nmpuMmeHeHue npuHumna Jle-Illarenve ms
HAaXO)KACHHs HAaIIPaBJICHUSA CMEIIEHUS PABHOBECHS XHMHYECKOW peakuuy U aHaim3 (paKkTopos,
BJIMSIFOLINX Ha CMENIEHHe XHMHUIECKOTO PABHOBECHSI.
JlaGopaTopHbIe 3aHATHS 2
JIabopaTtopuas paGora Ne6 «l3yuyeHue BIMAHHMA pa3NUYHbIX (AKTOPOB HA CMELUECHHE 2/84
XUMHUYECKOro paBHOBecHs». HMccieioBaHHE BIHAHHA H3MEHEHHs KOHICHTPAIMH BELIECTB,
peakuuM Ccpenbl M TEMIEpaTypbl Ha CMeIleHHe XHMHYECKOro pasHoBecHs. CpaBHeHnue
IIOJIy4€HHBIX PE3yJbTATOB C TEOPETHYECKH MPOTHO3HPYEeMbIMH HA OCHOBe mnpuHuuna Jle
IMarense.
Pazgen 6, JucnepcHble CHCTEMbI 10
Tema 6.1. OcHoBHoe coaepxkanne 4 OK 01 OK
AucnepcHele 02 OK 07
CUCTEMBI U (aKTOPBI IIpakTHYeCKHE 3AHATHSA 4
#X yCTOHHHBOCTH IIpaxTnueckoe 3ansaTHe Ne 18 Hsydenme nucnepcHbix cucteM. KomlouaHble CHCTEMBI. 2/86
Hcrunnbie pacTBopbI.
PactBopenne xak ¢usnko-xumuueckuii mnpouecc. PacrBopsl. CnocoObl MPHrOTOBICHHS
pactBopoB. PactBopuMOCTb. MaccoBasd AONA  pacTBOpPEHHOro BewecTBa. [IpemenbHO
IOIyCTHUMBbIE KOHIIEHTPALIUH H UX UCTIOJIb30BAHKE B OLEHKE IKOJIOTHYECKOiT 6€30MacHOCTH.
Knaccupukaums AMCIEPCHBIX cucCTeM MO coctaBy. CtpoeHue H (akTOphl YCTOMIHBOCTH
IONUCIIEPCHBIX CHCTEM. PacnosHaBaHHe HCTHHHBIX PAacTBOPOB, KOJUIOHMIOHBIX PacTBOPOB H
rpyboaucnepcHbix cucreM. Ctpoenne Muueiusl. PaccenBaHue CBETa MNpH MPOXOXKIAEHHH
CBETOBOT'O Ny4Ka Yepe3 ONTHYECKH HEOMHOPOAHYIO cpeny (3ddexra Tunpans).
IpodeccnoHANLHO-OPHEHTHPOBAHHOE COACPKAHNE 2
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IpaxTHyeckoe 3ansTHe Nt 19 Pewenne 3anay Ha MpUroTOBJIEHHE PaCTBOPOB. 2/88

PemeHue mpakTUKO-OPUEHTHUPOBAHHBIX pACHETHBIX 3adaHUMM Ha JUCIEPCHBIE CHCTEMBI,

UCIOJIb3yeMble B OBITOBON M TNPOM3BOACTBEHHOH [EATENBHOCTH 4E€NIOBEKA, C IO3HLMIA

SKOJIOrMYEeCKOi 6€30MacHOCTU MOCNEACTBHIM M IPaMOTHBIX PELIeHuii npobyieM, CBA3AHHBIX C

XUMUEH.
Tema 6.2. IIpodeccnoHa/IbHO-OPHEHTHPOBAHHOE COAEPAKAHHE 4 OK 01 OK
HUccnenosanue 02
CBOCTB JIaGopaTopHbie 3aHATHSA 4
?UI::HCHCPCHI:D( cnc're"n; JlaGopaTopHnas paGora Ne7 «l'[purorosngﬂne PacTBOPOBY. 2/90
HeHTHHKALNY IlpuroToBiieHWe  pacTBOpOB  3afaHHON  (MOJAPHON)  KOHUEHTpauuH (C  MPAaKTHUKO-

OpHEHTHPOBAaHHBIMH BOIIPOCAMH), ONpeNeNIeHHe Cpeabl BOAHBIX PACTBOPOB.

JIa6opaTopHas pabora Ne8 «MccnenoBaHHe AUCHEPCHBIX CHCTEMY. 2/92

ITpuroroBneHNe M HM3y4YEHHE CBOMCTB IOUCMEPCHBIX CHCTEM PasHbIX BHJOB. CYCIICH3HUH,

OMYJbCHH, KOJUIOMIHOrO pacTBopa. CpaBHEHHE CBOWHCTB HCTHHHBIX H KOJUIOHWAHBIX PaCTBOPOB,

BBIIBJICHHE OCHOBHBIX Pa3JIMuuii MEXKIY HUMH.
Pazaen 7. KauecTBeHHBbIE peaKLIHH 00HAPYKEHHS HEOPraHHYECKHX H OPraHHYeCKHX BEeIlecTB 8
Tema 7.1. OcHoBHoe coaepxRanHe 4 OK 01 OK
OGHapy:xeHue 02
HEOPTAHHYECKHX IIpaxkTH9IecKHE 3aHATHS 2
KaTHOHOB H aHHOHOB IIpaxTugeckoe 3anaTHe Ne 20 KauecTBeHHbIE XMMHYECKHE DPEaKLMH, XapaKTEpHbIC NI 2/94

oOHapyxeHHsT HEOPraHMYECKHUX BeIeCTB (KaTHOHOB WM aHWOHOB). COCTaBIICHHE ypaBHEHHMH

peaxkumu oOHapy>keHHs1 KaTHOHOB I-VI rpynm M aHMOHOB, B T.4. B MOJIEKYJIAPHON M MOHHOI

dbopmax.

Peaxinu 0OHapyKeHHs HEOPraHHYECKHX BEIIECTB B PEANIbHbIX OOBEKTaX OKPYKAOIIEH Cpeibl.

JlaGopaTopHbie 3aHATHHA 2

O6HapykeHHE HEOpPraHMYECKHMX BemecTB (kaTuoHOB I-VI rpymm Wid aHHOHOB) C 2/96

HCMOJIb30BAHHEM Ka4eCTBEHHBIX aHAJINTHYECKUX PEAKIIHIA.

JIaGopaTopHnas pa6ora Ne9 JlaGopaTopHas pabora «AHanuTHYECKHE PEAKIHH AHHOHOBY .

IIpoBeneHHe Ka4€CTBEHHBIX PEaKLHii, HCMIOAL3YEeMbIX Ui OOHAPYXEHHS AaHHOHOB. KapOoHara,

¢docdara, cynbdara, cynbdpuaa, HUTpaTa, xJopuaa U ap. OnucaHue HaOMONAEMBIX SBJICHAN U

COCTaBJICHHE XMMHYECKHX PEaKLHi.
Tema 7.2. OcnosHoe conepxanne 4 OK 01 OK




24

OG6HapyxeHnue IIpakTnuyecKkHe 3aHATHS 2 02
OpPraHUYEeCKHX
BemecTs orTnenpubx | 1IPaKTHYeckoe 3aHsirue Ne 21 KauecTBeHHblC XHUMHHYECKHME PEAKLUMH, XapakTepHbie mnsa | 2/98
KIIACCOB c OOHapy>KeHHs OTHENbHbIX KJIACCOB OpPraHMYECKUX COEHAMHEHHi: (PEHONOB, aJbaAerumos,
MCTIONb30BAHNEM KpaxmaJjia, yKCyCHON KHMCJIOTHI, aMUHOKHCIOT H JIp.
KAYECTBEHHBIX JeHatypanys 6€NKOB IPH HArPEBaHUH, IIBETHHIE PEAKLIMH OEJKOB.
peakuuu CocraBreHre Ka4eCTBEHHBIX peaxiuii OOHapy>KEHHS OPraHMYeCKMX COENHHEHHH OTAENbHBIX
KJIACCOB.
JlaGopaTopHbie 3aHATHS 2
OOHapyxeHre OpraHNueCKIX COSIMHEHHUI OTAENIbHBIX KJIACCOB. 2/100
JlaGoparopuas paGora Nel0 1. JlaboparopHas pabora «Ka4yeCTBEHHbIE peakiH¥ Ha
OTAEJbHBIE KJI1aCChl OPraHUYECKIX BELIECTBY.
ITpoBeneHne KaueCTBEHHBIX peakiMii, HCMOJIL3YEMbIX MU OOHApPY)KEHHA OPraHHYEeCKHMX
BELIECTB PpAa3NUYHBIX KJIAcCOB: (DEHONOB, aNbJCTHIOB, KPaxMajla, YKCYCHOH KHCJOTHI,
aMHHOKHUCIOT, OenkoB u ap. Omucanue HaOMONaeMbIX SBJICHHH H COCTABJICHHE XHMHYECKHX
peaxLuit u/iIy cXeM.
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COAEPKRAHME (COAEPRAHHE NPHKAAAHOTO MOAYJIN) 42
Paznen 8. Xumus B ObITy 4 NPON3BOACTBEHHOM AEATEIbHOCTH YeJIOBEKA 6 OK 01 OK O
Tema 8.1. IIpodeccoHATBHO-OPHEHTHPOBAHHOE COAEPKRAHHE 6 OK 04 OK 0
Xumus B GHTX H | IIpakTHYecKHe 3aHATHA 6 ...
ES:TT;:}‘;[;::;HHOH IpaxTHaeckoe 3aHsATHE Ne 22 DOxonoruueckas 0e30macHOCTb nocugncmuii ObrroBol | 2/102
JenoBeKa MPOUSBOACTBEHHOM /IEATENLHOCTH HeNOBEKa, CBA3AHHAA C nepepaboTkoil BEIECTB, MOUCK H
AHAJIM3 XWUMHUYECKO HMH(pOpMammy u3 pa3iUYHBIX HCTOYHHKOB (HayyHas M ydeOmo-Hay4mas
JIMTEpaTypa, CPEACTBAa MaCCOBOI HHpopMaLun, cerb UHTEPHET H ApYyrHe).
IIpakTHueckoe 3anaTHe Ne 22 Okosorudeckas 6e30macHOCTP MOCHEACTBMiI OHTOBOM H 2/104
NPOHM3BOACTBEHHON JEATENbHOCTH 4€JIOBEKa, CBA3aHHAsA C NepepaboTkoM BEmeCTB, MOMCK H
aHaJIM3 XuUMH4Yeckol HHpOPMamum W3 Pa3NUYHBIX MCTOYHHKOB (Hayunas M y4eOHO-HayuHas
JIMTEpaTypa, CpeACTBa MaccoBOi mHpopMaim, cerb MrTepHeT H apyrue).
IIpakTHueckoe 3aHaTHe Ne 22 3ammuta keiica: IIpefcraBneHHe pe3ynsTaroB peuieHHs KeicoB 2/106
(BBICTYIUIEHHE C MTPE3eHTaLHel)
*Pazgen 9.2. HcciienoBaHHe H XHMHIECKHIT anann3 o0nexros TexnHocdepn! (s yKpyNHEHHBIX TPy CHEUHANLHOCTER/ 36
npodeccuii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
Tema 9.2.1. OcHoBHI | IIpodeccuonaNbHO-OPHEHTHPOBAHHOE COAEPKAHHE 6

[OK 01 IIK...




nabopaTopHoii
IPaKTUKH B
npodecCHOHANBHBIX
nabopaTopusx
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JIaGoparopHbie 3aHATHA

JIa6oparopnaas pa6ora Nell «OcHOBBI 1aGOPaTOPHO# MPAaKTHKMY.

JlaboparopHas mocyAa M XuMudeckue peakTuBbl. OCHOBHBIE JIaOOpaTOpHbIE OMEPALHH.
JlaboparopHoe ob6opynoBanue. TexHuka GesomacHOCTH W mnpaBuia paborsl (MOBEAEHHA) B
naboparopun.

2/108

IlpaxTaveckHe 3aHATHA

IIpakrageckoe 3anaTHe Ne 23 BhmonHeHHe THUHOBBIX pacyeTOB MO TEMAaTHKE 3KCIEPHMEHTA
(BBIXOZ IIPOAYKTA PEAaKLMH, Macca HABECKH, 00BEM pacTBOPHUTENS).

2/110

IIpakraveckoe 3amsTHe Ne 23 O6paborka HaHHBIX, aHAJNM3 M OLEHKA HX AOCTOBEPHOCTH
(BEMMCIIEHME CPENHErO 3HAYECHHUS SKCIEPHMEHTANIbHBIX JJaHHBIX, norpemnoctn). [Ipeacrasnenue
B pa3/M4HO# hopMe pe3ynbTaToOB 3KCIIepuMeHTa (Tabnuia, rpadHK, OTYET, AOKIAA, MPE3ESHTALHA)

2/112

Tema 9.2.2.
XuMuueckuit aHaIu3
TEXHUYECKUM BOIBI

IIpodeccnonanbHO-0pHEHTHPOBAHHOE COAEPXKAHHE

6

- |OK 01 OK 02

IIpakTH9ecKkne 3aHATH

4

[OK 07 IIK...

IIpaxTHgeckoe 3amsaTHe Ne 24 H3yuyeHHe XHMHYECKOro aHain3a Boabl. HasHaueHue
TexHu4Yeckoi Bobl. TpeGoBaHHs k TEXHHYECKOH BOAE MO rpynnaM notpednenns.

KauecTBO TexHM4eckOH BOABI pPa3HBIX BHAOB. XHMHYECKMii aHAMA3 M MPOH3BOACTBEHHBIH
KOHTPOJIb COCTaBa TEXHU4ECKOH BOABL. CymHOCTD METOAA THTPOBAHHA.

AHQIM3 TEXHUYECKOH BOABI HA JKECTKOCTL M Apyrue noxasarend. KacjioTHOCTh H WENOYHOCTD
BoabL Omnpenenenue obmeii H CBOOGOAHOMN MENOTHOCTH (KHCJIOTHOCTH) METOAOM THTPOBaHHA. pH
cpenbl B METOABI ee onpeneneHua. XKectkocTs BOAbI H METONIbI €€ OTpeeNICHHA.

2/114

IIpakraueckoe 3anaTHe Ne 25 CnocoOm BbIPaXXEeHHA KOHLIEHTPALMH PaCTBOPOB. MaCCOBaA AONA
PacTBOPEHHOIO BEIECTBa, MOJSIPHAs H MOJIUIbHAA KOHUeHTpauuu. Turp pacrBopa. Pewenue
NPaKTHKO-OPHEHTHPOBAHHBIX TEOPETHYCCKHX 3aNaHHI HA pacyeT KOHUEHTPALHi 3arpA3HAIOIIMX
BEIECTB H HX CPaBHEHHE C NPEAENIbHO AOMyCTHMBIMH kKoHUeHTpaumamu (T1JK).

2/116

JIaGopaTopHbie 3aHATHS

HccnenoBaHHe XHMHYECKOTO COCTaBa MPOO TEXHUYECKOi BOMBI.

JlaGoparopHas paGora Nel2 JlaGoparopnas paGora «OmnpeaeneHmne XXeCTKOCTH TEXHHYECKO
BOZIBI METOIOM THUTPOBaHMAM. KOMILIEKCOHOMETPHYECKOE OMpeielieHHe JKECTKOCTH (CyMMBI
HOHOB KaIbLHA M MarHus) B cpefieé aMMOHHITHO-aMMHAaYHOro GydepHoro pacreopa (pH 9-10) no
00pa30BaHHIO ¢ TPHIIOHOM b MaJIOAHCCONMUPOBAHHBIX KOMIUIEKCHBIX COC/IHHEHHIA.

2/118

Tema 9.2.3.

IIpodecCHOHANLHO-OPHEHTHPOBAHHOE COACPKAHHE
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XuMHYeCcKHit
BO3JlyXa

aHanu3

Teopernuecxoe obyuenne

XuMH4ECKHI cOCTaB aTMOCEPHOro BO3AyXa, Bo3Ayxa paboueii 3oHbl. Bpemuble BewecTsa H
NpHMECH B BO3AyX€ XXHILIX MOMEICHHI, B Bo3Ayxe paboueit 30Hb. HopMaTHBHbBIE JOKYMEHTHI.
ITocnencTeust BO3AEHCTBHS BBICOKOM KOHLEHTPALHH YIJIEKHCIIOTO ra3a Ha OPraHH3M 4YeJIOBeKa.
MeponpHaTusi 10 CHIXKEHHIO YPOBHS 3arPA3HEHHOCTH BO3AYXa HCCIIEAYEMOi KOMHATBHI.

2/120

IpaxTHyeckne 3aHATHS

IIpakTHyeckoe 3aHaTHe Ne 26 I'mrmenmyeckas OLEHKAa CTENEHHM 3arpsA3HEHWs BO3AyXa
TIOMELIEHHST HA OCHOBE COTOCTAaBJICHHs KOHLICHTPALIMH JHOKCH/IA YIJIEpOAa ¢ COOTBETCTBYIONAM

2/122

JlaGopaTopHbie 3aHATHA

JlaGopaTopnasi paGota Nel3 JlaGopatopHas paGota «OnpenencHue COmEpPKaHHA YIJIEKHCIIOrO
rasa B BO3Zyxe IIOMELIECHHs 3KCIpecc- meronom». Hccnenosanne mpob Bo3ayxa paboueii 30HBL
OrmpeneneHnie CORepxKAHUA YIIIEKUCIIOTO ra3a B BO3AyXe MOMEMEHHS SKCIPECcC-METOOM.

2/124

Tema 9.24,
XuMudeckuil  aHajIu3
npod MaTepHaoB
CTPOHTENILHO-
pecTaBpallMOHHOM
IeSATeNIbHOCTH 7§
ou3aiiHa

OcHoBHOe coaepxkaHHe

6

“JoK o1 0K 02

Teopernueckoe o6yueHune

2

Knaccudukauus MaTepHanoB, HCHONb3YEMBIX B CTPOMTENbHO-PECTABPALUOHHON AEATEIBHOCTH
II0 COCTaBy, MX HAa3Ha4€HWE U NpUMEHEHHe. XHMHUYeCKHil aHaIM3 MAaTePHAJIOB CTPOHTENbHO-
pecTaBpallMOHHON HEATENPHOCTH M Au3aiiHa. XuMHYeCKHii COCTaB NMUIMEHTOB, KpacHUTEJNEH,
BSDKYIIMX CMeceli, 0COO€HHOCTH UX CBOMCTB M NPHMEHEHHs B IPOECCHOHANIBbHOMN AeATEIbHOCTH.
Bemectsa, ucnonp3yeMble B KauecTBE IMIMEHTOB U CBs3yommx MartepHanoB. Hcropuueckas
cnpaska. CoBpeMeHHBIE MAaTEPUAJIbL

2/126

“Jok 07

IIpakTHyeckune 3aHATHSA

IIpakTaueckoe 3ansTue Ne 27 KauecTBeHHBI!I U KOJIMYECTBEHHBIA COCTaB NMpPoO MaTepuasos
CTPOUTENIbHO-PECTABPALIMOHHON NeATeNbHOCTH U nu3aiiHa. Knaccmdukamms xpacox 1o
YKPBIBUCTOCTH, MPO3PAYHOCTH B 3aBHCUMOCTU OT HCHOJB3YEMBIX IHUIMEHTOB M CBS3YIOIIMX
BemecTB. OnpeneneHue CocTaBa KPacOK Ha COAEPXKaHHE MHUKPO M MaKpOdJIEeMeHTOB. Pemmenue
IIPaKTUKO-OPHEHTHPOBAHHBIX  3aJaHMM MO XHMHYECKOMY aHanudy Ipobd MarepuasioB
CTPOUTENILHOPECTaBPALIMOHHON NesATeIbHOCTH U Au3aliHa.

2/128

JlaGopaTropubie 3aHATHS
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HccrnenoBaHue MaTepHaoB CTPOUTEIbHO-PECTABPALIIOHHO AESTENbHOCTH U AU3aiiHa.
JIaGopaTopnas paGora Nel4 JlaboparopHas pabora «M3roToBienne Kpacok (monbop MMrMeHToB
U CBA3BIBAIOIIMX BellecTB)». MccnemoBaHME MPHPOMHBIX MHHEpPANIOB, MOJy4YEHHE IHTMEHTOB
IyTeM XMMHYECKUX peakLuii, OnpeielieHne CBA3YIOIMUX MaTepuanoB. CpaBHEHHE YKPBIBUCTOCTH
¥ IPO3PavyHOCTH MOJIYUeHHBIX KPACOK IyTeM HAHECEHUS UX Ha JIMCT OyMaru.

JlabopaTopHas pabora «HccnenoBaHue CBOWCTB BXKYLIMX BELIECTB Ha MPHUMEpE TUIICA».
OmpeneneHne CKOpPOCTH CXBAaTBIBaHHSA IPHUPOAHOTO M CTPOHMTENbHOro rumca. Paxtopel,
YCKODSIOIINE U 3aMeUIIONINe CXBaThbIBaHHE MPHPOTHOro rumca. I'MncoBoe Tecto, TeMmneparypa
ero 3acTeiBaHus. CpaBHEHHME CKOPOCTH CXBaTBHIBAaHHMS HPHUPONHOTO M CTPOUTENIBHOIO THMIICA,
onpeneneHue (HakTOpPOB, BIMAIONMX HAa CKOPOCTh CXBaTHIBAaHMS CTPOMTENBLHOIO TIHIICA,
onpezeeHUe TEMIIEPATyPbl 3aCTHIBAHMS TUIICOBOTO TECTA.

2/130

UccnenoBauue
00BEKTOB TEXHOC(EPHI

Tema 9.25.

IIpodeccuonanbHO-OpHEHTHPOBAHHOE COAEPKAHHE

OK 01

Teoperuueckoe o6yueHne

OK 02

VueOGHO-HCCIen0BaTENbCKHMI IPOEKT B O0NACTH McCleqoBaHusas 00beKTOB TexHochepbl. OO630p
TeM y4eOHO- HMCC/INOBATENbCKUX IPOEKTOB. AJTOPUTM BBIMOJHEHHSA MpoekTa. OnpeneneHue
npobneMsl uccIenoBaHus. Meronsl MoMcKa, aHanu3a U 00paborku mHpOpMaLMH O MPOEKTE B
PA3MMYHBIX HCTOUHUKAX.

2/132

K 04
JOK 07IIK...

IIpakTHYecKHe 3AaHATHS

ITpakTuueckoe 3anaTHe Ne 28 OOGOCHOBaHHE aKTYaJIbHOCTH BHIOpaHHOIN Tembl. BoisBneHHe
npoOneMbl uccaeaoBaHud. Bbibop o0bekToB M MeronoB mccnenosBaHHa. IlocraHoBka uened H
3ama1 wuccnenoBaHua. OnpeneneHne npoaykra Hccnenosanmsa. OnpeneneHue 3TanoB H
COCTaBJICHHE TUIAHA HCCNIEMOBAHHA.

2/134

IpaxTHuecxkoe 3anaTue Ne 28 3awnta npoekra: Ilpencrarienue pe3yNbTaTOB BHIIONIHEHHA
y4eOHO-HCCAEAOBATENLCKHX NMPOEKTOB (BBICTYIUIEHHE C MPE3CHTALMEH).

2/136

JIaGoparopHbie 3aHATHSA

JIaGopaTropuan paGora NelS HccnemoBanme npemIOXEHHOr0O OOBEKTa HAa KHCIOTHOCTD,
IIEJIOYHOCTD, XHMHYECKHIi COCTAB (3arpA3HUTENH, MAKPO- H MHKPODJIEMEHTDI).

Obpaborka pe3ynbraroB HcCNneAoBaHHA. OmeHKa KayecTBa HCCHEAYEMOro OOBeKTa HCXOAdA M3
PE3YILTATOB XUMHYCCKOIO aHAJIN3a

2/138

IIpoMexXyTO4YHAs aTTECTALHA MO JHCIMIVIHHE (3K3aMEeH)

Bcero

144
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3. YCJIOBUA PEAINZAIIAA MTPOI'PAMMABI YYEBHOT'O IPEIMETA
3.1. TpeGoBanus K MUHHMAJILHOMY MATEPHAJILHO-TEXHHYECKOMY 00ecneueHHI0

JUis  peanusamue mPOrpaMMbl JUCLUMIUIAHBL JOJDKHBI OBITH IMPEAYCMOTPEHBI CJEAYIOIIHE
CIeLHaJIbHBIE MOMEINEHNs: Y4eOHbIii kaOuHeT XuMun 1 yaeOHOIt XMMHUecKoii JabopaTopum.

OGopynoBanne y4ueOHOro xabuHera: KaOMHET «XHMHYECKHX AMCLMIUIMH», OCHAIECHHbIHA
ofopynoBaHueM: CTONBI H TOCAAOYHbIE MECTa CTYACHTOB OIS JICKLMOHHBIX 3aHATHii, CTOJbI
XHMHYeCKHe JUIs 1abopaTOpHBIX 3aHATHIA, pabouee MECTO NpenoaaBaTeis.

HabOpbl IAPOCTEPKHEBLIX MOZENeH MOJIEKYJI, MOAEIH KPHCTAJUIMYECKHUX PELIETOK, KOJUIEKIHH

HOPOCTBIX M CJIOXKHBIX BEIECTB W/WIM KOJUIEKUMHM TOJNHMEPOB;, KOJUIEKIHS TOPHbIX IIOpPOA H
MuHepanos, Tabnnua Menyieneesa, yaeOHbie (HIbMEL, U POBbIe 06pa3oBaTENbHBIE PECYPCHI.

Texnu4yeckne cpeacrsa o0yueHHMsi: KOMIBIOTED € YCTPOICTBaMH BOCIPOM3BENEHHS 3BYKa,
MyJITUMEINA-TIPOEKTOP C 3KPaHOM, MyJIbTHMEAUtHAsA AOCKaA.

OGopynoBanue JaGopaTopun H pa6ounx mMect JaGopaTopuu: BEITSKHON Kad, MPOMBIBHOE
yCTpOWCTBO, celid mis xpaHeHHs GeTapagOaKTUBHBIX BEIUECTB, MEPEABHKHON CTOJ, OTHETYIIHUTENb,
nabopaTtopHsblii wkad, mkad ana anmaparos, mkad Ana npuGOpOB, XajaTel, MEH3YPKH, MHNETKH-
KanenbHULbL, TEPMOMETPBI, MHKPOCKOI, JIYIBI, NPEAMETHbIE W MOKPOBHBIE CTEKNA, IUIAHLIETHI VIS
KalleJIbHbIX peakiui, uibTpoBanbHast Oymara, NMPOMBIBAJIKH, CTEKJsHHbIe MPOOHPKH, PEe3HHOBbIE
npobky, ¢GoHapuky, HabOp PEAKTHBOB, CTEKJIIHHBIE MalOYKH, LITATHBBLI U1 NMpOOHPOK; MepHbIe
LIWJIMHOPBL, BOPOHKY CTEKJIHHBIC, BOPOHKH A€JUTENbHBbIE UHAHHApHYeckue (50-100 mu), CTynku ¢
nectukoM, (aptbopoBble uamKM, MHHLETHL, (PUIBTPH GyMaxkHble, BaTa, Mapis, YacOBble CTEKNa,
BNIEKTPOILINTKY, J1abOpaTOpHbIE IUITATHBBI, CIHPTOBbIE NOPENKH, CMHYKH, MpHOOp ANA MOMy4YeHHA
rasoB (wiu npobupka ¢ ra3o0TBOAHOM TpyOKoii), nepkarenu Juis TPOOHPOK, CIJIAHKH YIS XPAHEHHA
PEaKTHBOB, pa3gaTOuYHBIE JOTKY; xummdeckue crakanbl (50, 100 m 200 mi), mnNaTeiw;, NMHHIETHI,
TUTEJIbHBIE IIUIIIBI, CeKyHAOMEpHI (TaiiMepbl), MepHbie npobupku (Ha 10-20 mMn) U MepHBIE KOJIOBI
(25, 50, 100 u 200 mu), BonsHas OaHS (WM TEPMOCTAT), CTEKJISIHHBIC MAJIOYKH, KOHHYECKHE KOJIObI
s tutpoBanus (50 m 100 mut), MHAMKAaTOpHBIE MONOCKM M onpeaeneHus pH u craHmapTHas
MHINKATOpHAs MIKaJia, YHUBEPCAJIbHBIA HHANKATOP;, muaneTkd Ha 1, 10, 50 mn (wim nosaropsi Ha 1, 5 1
10 M), GrOpeTKH UIs TUTPOBaHMA, MeNUIMHCKue mmpuibl Ha 100—150 mn, naGopaTopHbie /WM
aHamuTHYeCKHe Bechl, pH-MeTphl, cymmuibHbI mKad, U ap. NabopaTtopHOoe 00OpyAOBaHHE.

3.2. UndopmannoHHoe 0fecniedeHne Pean3anuy IPporpaMMbl
1. Insa peanu3anuy nporpamMMel Oubmuoreqdnblii (oHx 06pa3oBaTebHON OpraHM3auH A0JLKEH
UMETh T[eYaTHble W/WIM 3JIEKTPOHHblE OOpa3oBaTeNbHBIE M HWHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbIE AJII MCMOJL30BaHMA B 00pa30BaTebHOM IIPOLIECCE, HE CTapiie ISTH JIeT C
MOMEHTA U3JaHHA.
2. PekxoMeHOyeMble MeYaTHbIE W3JAHUA MO peaym3aiuu 00meobpa3oBaTebHOM AUCIUIIIHHDI
MPEJICTaBJIEHbl B METOAHYECKHX PEKOMEHIALMAX 110 OPraHu3aluu O0ydeHus.

3.2.1. IleyaTHble H3AAHHS
OcHoBHbIE
OcCHOBHBIE
1. .TonosneBa Opranuueckas xumusa. M.: Usnarensckuii neHTp «Axagemus», 2017

2. MHmenko A.A. AHanmuTudeckas xumus. M.: Uznarensckuii HeHTp «Akagemus», 2017
3. Epoxun IO.M. Xumus ans npodeccuii v cieqUalbHOCTEN TEXHHYECKOIO M €CTECTBEHHO-
Hay4HOro npoduueit. — M.: usnarensckuii neHTp «Axamemusn» - 2020.
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Iabpueman 0. C., Ocrpoymos U. T, Ocrpoymosa E. E. u ap. Xumus ana npodeccuii u
CMELMANLHOCTEH €CTECTBEHHO-HAYTHOTO mpodmis: Y4eOHHK Ana CTyh. yupexaeHuil cpen. npod.
oGpasoBanna. — Mocksa: U3narensckuii nenrp Akagemus — 208c¢. , 2017.
Ia6puemsn O. C., Octpoymo M. I'., Cnagxos C. A. Xumus: nocobue na moarorosku k ElD:
yue6. mocobue Ansa CTyA. yupexzacHmii cpea. nmpod. obpasosanms. — Mocksa: HM3matenbckwuii
ueHTp Akagemus — 256¢ M., 2017.
0.C I'abpuenan «Xumus». Ipaxruxym. M.: ML «Akagemus». 2012. — 304¢
Epoxun 10. M. Xumus: 3anauu u ynpaxsHeHus: y4ue6. mocobue 1 cty. yupexxaeHuit cpea. npod.
obpazosanust. — Mocksa: M3narenbckuit ueHtp Axazemus — 288c., 2014.
}0.M Epoxun «Xumusa». Yuebuux. M.: UL «Akagemuay. 2013.-400c.
O M Epoxun «COOpHMK 3aiau M ynpaxHeHUil mo xumum» (C AMAAKTHICCKHM MATEpPHANIOM).
Yue6noe mocobue. M.: UL «Akagemus». 2007.- 304c.

JneKTpoHHbIE H3AaHHs (3JIEKTPOHHbIE Pecypchbl)
www. pvg. mk. ru (omumnuaga «[Tokopu BopoGreBsi ropsi»).
www. hemi. wallst. ru (O6pa3zoBatenbHbIi CaliT ISt IKOTBHAKOB (X HMHA»).
www. alhimikov. net (O6pa3oBarebHbIii CAHT IS MIKOJIBHHKOB).
www. chem. msu. su (QnexrponHas GHOIHOTEKA TIO XUMHAH).
www. lseptember. ru (MeTogmacckas rasera «IlepBoc ceHTAOPA»).
www. hvsh. ru (kypaan «Xumus B mxoney).
www. hij. ru (kypHAIT «XUMHAS | JKHU3HDY).

Ilono.lmnTeJIbm,le HCTOYHMKH

I'abpuenan O.C. Ipaxtuxkym no xumun — M: Uanarennckuii ueHTp Akagemus, 2013. - 256¢.
Epoxun FO.M. Xumua: Vuebuuk — M: U3garensckuii ueHTp Akagemus, 2013. — 395c.

Epoxun K0.M. C6opHuK 3ama4 H ynpaxHeHH# no xumuH — M: Acagem A |, 2005r, — 295¢.
Kyapsasues A.A. CocraBneHHe XHMUYECCKUX ypaBaeHH — M: Bricias mxona, 1991r. - 319¢.
Pyasuruc I' E. Xumua: Yue6uuk — M: Ipocsemenne, 1996r. — 153¢.

Xomuenko LI, O6masa xumusa: YueGaux — M: 000 HUsgatenscteo Hosas Bonma, 1997r. — 464¢.
Eropos A.C. CamoyuHTenb Mo pelIeHHI0 XUMHYECKHX 3aaa4 — Poctos-wa-Jlony: EHUKC, 2001r. -
347c.

.Crenun b./1 Heoprammaeckas xumud — M: Breicmas mxona, 1994r. — 607¢.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O OPEJIMETA

30

KoHTpons 1 oneHka pesynbTaTtoB OOydeHMs OCYILECTBJISETCS INPENOAABaTesleM B MPOLECCE

NPOBENCHHs MPAKTHYECKHX 3aHATUH M JabOPaTOpHBIX PaboT, TECTHPOBAHHSA, A TAKXKE BHINOTHEHHUS
oby4aoluMHCAd HHAWBHAYANbHBIX 3afaHHii, NPOEKTOB, HCCenOBaHUH. PesymbTaThl 0O0yueHHS
OMpenensoT, uto obyvaroluecs AODKHbI 3HaTh, MOHMMaTh M NEMOHCTPHPOBATH MO 3aBEPILICHHU
H3YYEHUS AUCLIUTLIHHBI.

Jna popMupOBaHHSA, KOHTPOJSI M OLEHKH Pe3YJbTaTOB OCBOSHHSA Y4eOHOM MUCLMILUIMHBI

HCIIONB3YETCS CHCTEéMAa OLIEHOYHBIX MEpPONpHUATHH, MpeACTaBiAloasi coboif KoMIUleKe y4eOHbIX
MEPOMNPUATHIA, COTNIaCOBaHHBIX C pe3yJibTaTaMu oOyueHus u copMymupoBaHHbIX ¢ yuerom PIOC
COO (mpenmerHsie pe3ybraTsl mo aucuummae) u GIrroC CIIO.

9JIEKTPOHHBIM  CTPOE€HHEM H
MOJIOXKEHUEM B NEPHOAUYECKOI
CHCTEME XUMHYECKHX
snemeHToB J[.. Menneneesay.

Ne Moayts / Pasaea PesyabTaT 00yuenus OueHounbie MEPONPHATHS OK
/ Tema

I |OcHoBHO#i MoayIbL

1 |Pazgen 1.|@opmyupoBaTh 0a3oBbLIE
OcHoBbI MOHATHS U 3aKOHbI XHMHH
CTpOeHHS
BellecTBA

1.1 |Crpoenne aromoB|CocraBiate  xumuueckue|l. Pemenne npakrnyeckux|OK 01
XIMUYECKUX dopmynsl coemuHeHuii B|3amaHMi Ha  COCTaBJieHHE
3JIEMEHTOB 11|COOTBETCTBMU CO CTENEHbIO|3JIEKTPOHHO-TpadHYECKUX
nmpuporna OKHUCJICHHUS XUMHYECKHX |popMy i 3JIEMEHTOB 14
XMMUYECKOMH 3JICMEHTOB, HCXOAA  M3|mepHOAOB.

CBSI3U BaJICHTHOCTH H|2. 3amaun Ha cocTaBJicHHE
3JIEKTPOOTPHULIATENILHOCTH  |XHMHYIECKHX bopmyn
JIBYXaTOMHBIX COCIHHEHHH
(oKcHIOB, cynbpunos,
TMIPHAOB U T.I1.).

1.2 |Ilepuonmueckuii | XapakTepu3oBaTh IlpakTuko-opuentnposaHHeie  [OK 01
3aKOH M Tabnuua|xuMHueckue »3JIeMeHThl B|Teopermdeckume 3amaHua  Ha|OK 02
JI.A. Menneneesa |COOTBETCTBHH c HX |XapaKTepu3alMil0  XHUMHYECKHX

HOJIO)KEHHEM B|amemenToB: «Metannueckue /
NEPUOAMYECKONH  CHUCTEME|HEMETaILINYeCKue CBOIICTBa,
XHUMHYECKHX 3JIEMEHTOB |3JIEKTPOOTPHLIATENILHOCTD "
JIL.H. MenneneeBa CPOICTBO K JNEKTPOHY
XUMHYECKUX  JJIEMEHTOB B
COOTBETCTBHE c 174
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Ne Mony/n;e;l;amw Pe3yabTar ofyuennn Ouenounbie MEPONPHATHS OK
2 |Pazpen 2.|CocraBanTty ypasuennn n|Kourpoannas paGora
XHMHYeCKHe CXeMbl xuMHYecKnXx |[«Crpoenne  BemecTBa H
peaxuan PeaKIuiA XHMHYECKHE peakunu»
2.1 | Tuom CocraBnarp peakumu|l. 3amaum mHa coctasienue|OK 01
XHMHYECKHX COCIUHEHHS, PA3NIOKEHHs, |ypaBHEHHI peaKIHii:
peakuuii obMeHa, 3aMEINEHHUA, |- CcoenMHEeHUs, 3aMENIEHHUA,
OKHCIIUTENbHO- pasyioxkeHus1, OOMeHa U peakIuii
BOCCTAHOBHTEJIbHbIC C  y4yacTHEM  KOMILIEKCHBIX
peaxLuu u peaknmu|coenuHeHuii (Ha ~ mpEMepe
KoMILTekcooOpazoBanus (Ha|rHAPOKCOKOMILIEKCOB
mpumepe ATIOMIHUS U LINHKA),
T'HAPOKCOKOMILIEKCOB ~ OKHCIIUTEIIBHO-
ATIOMUHKMS ¥ LKHKA) C|BOCCTAHOBUTENBHBIX PEaKIUil €
y4acTHEM HEOPraHUYECKUX |HCIIONb30BaHUEM Merona

BEIICCTB

3JIEKTPOHHOro OanaHca,

— C yYacTHeM KOMIUIEKCHBIX
coemuHeHU:l (HA  mpuMepe
TUAPOKCOKOMIUIEKCOB LIMHKAa H

ATOMHHUA).

2. 3anaun Ha pacuer
KOJNIUYECTBEHHBIX
XapaKTePHCTHK NpoAyKTa

peaK| COCAMHEHH; MaCCOBOH
Wwm o00beMHON HOONH BbLIXOAA
MPOAYKTa PEaKUHH COEeAHMHEHHA
OT TEOpPETHIECKH BOSMOXHOTO;
00BbeMHBIX OTHOWEHHI ra3oB;

KOJNIH4ECTBEHHBIX

XapaKTEPHCTHK HCXOMHBIX
BEI{ECTB ¥ MPOAYKTOB PEAKIMH;
Maccel (00bEM,  KOJIMYECTBO

BEINECTBAa) MPOAYKTa PEaKIHH,
€ClIM OfHO W3 BEWIECTB JIaHO B
BHJIC PacTBOpa C OMNpeACICHHON
MacCOBOH JI0JieH PaCTBOPEHHOTO
BEINECTBA.
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Ne Mou);ﬂ;e;l;asneﬂ PesyabraT 06yuenus Ouenounbie MeponpuATHS OK
2.2 |9nexrponutryeck |COCTaBIATD ypasHeHus|l. 3amanus Ha cocraBieHune|OK 01
ast Jucconanus U|XUMHYECKHUX pPeakunu MOJ'IeKy.TIﬂpHI:IX u HNOHHBIX
VOHHBII OOMEH  |HOHHOTrO obmeHa c|peakuuit ¢ ydacTueM OKCHZIOB,

ydyacTHeM HEeOpraHUYeCKUX|KHUCIOT, OCHOBaHuiT u couel,
BELIECTB HMOHHBIX peakluil TrugpoIu3a
coneit, YCTaHOBJIEHNE
M3MEHEHUS KUCIOTHOCTH CPEIBL.
JlabopaTopHas pabora
«Peaxuuy HOHHOrO oOMeHay
2, JlaboparopHas  pabora
«Peaxuuu rugponuzay.
3 |Pa3gen 3.|HccnenoBarn cTpoeHHe M
Crpoenue u|cBolicTBA
cBoilicTBa HEOPraHHYEeCKHX BEIIEeCTB
HEOPraHNU4eCKHX
BelIeCTB
3.1 |Knaccudukanus, |Knaccubpunmposars 1. Tecr «Homenxmarypa u|OK 01
HOMEHKJIaTypa H|HEOpraHM4YecKne BelLIeCTBa|Ha3BaHHe HEOPraHMYIECKHX
CTPOCHNUE B  COOTBETCTBHH €  HX|BOLUCCTB HCXOons 3 HX
HEOPTaHUYECKUX |CTPOEHHEM XHMHYeckoH ¢dopmynbsl IR
BELIECTB COCTaBJIEHHE XHMHYECKOH

dopMysbl HCXOOA H3 HA3BAHHA
BEIIECTBA MO MEXXAYHAPONHOMH
WIH TPHBHANBHOM
HOMEHKJIATYpe».

2. 3apayH Ha pacueT MaccoBOii
nonH  (MacChl) XHMHYECKOro
oNeMeHTa  (Coe/lHHeHHsA) B
MoneKyne (CMecH).

3. IlpakTHueckne 3amaHHA MO
KJIacCHPHKALHH, HOMEHIKJIATYpe
H  XHMHYeCKHM  (dopmynam
HEOPraHHYEeCKHX BELIECTB
Pa3sAHYHBIX KJIACCOB.

4. IlpaxTHueckne 3a4aHHA Ha
onpeneneHue XHMHYECKOH
aKTHBHOCTH BEIUECTB B
3aBHCHMOCTH BHAQ XHMHYECKOH
CBA3H H THIIA KPHCTAJUIHYECKOH
peleTKy.

32



33

Ne Mony/ﬂ;e:;ameﬂ PesyabTar 00yuennn Ounenounbie MeponpuaTus OK
3.2 |Pusuko- YcraHaBnuBaTh 1. Tecr «Ocobennoctu|OK 01
XHMHYECKHEe 3aBHUCUMOCTD ¢bu3uKO-[xUMUYeckMX CBOICTB Okcuaos,|OK 02
CBOWCTBa XAMHYECKHX CBOMCTB|KUCIIOT, OCHOBaHHMIi,
HEOPTraHMYECKMX |[HEOPraHMYECKUX BEINeCTB|aM(pOTepHBIX THAPOKCHAOB M
BEIECCTB OT CTPOEHHUS aTOMOB H|COJEii».
MOJIEKYJ, a Takxke Tuna|2. 3amaHusd Ha COCTaBJICHHE
KPHCTAJJTHYECKON PELIETKH |ypaBHEHMi XUMHYECKUX
peakLuii ¢ y4aCTHEM MPOCTHIX U
CJIOJKHBIX HEOpraHNYECKHX
BEIECTB. OKCHIOB METAJLIOB,
HEMETaNIoB U  aM(doTepHBIX
3JIEMEHTOB,  HEOPTaHUYECKUX
KUCJIOT, OCHOBaHMI1 "
am(poTepHBIX TUAPOKCHUIOB,
HEOPraHHYeCKUX conei,
XapaKTePU3YIOIUX UX CBOHCTBA
¥ C1Ioco0bI MONy4eHMU.
3. IIpakTHKO-OPHEHTHPOBAHHbBIE
TEOPETHYECKHE  3aJaHHA Ha
CBOICTBa H NONy4eHue
HCOPraHH4ECKHX BEILECTB,
4 JlaGoparopHas  pabota
«CoiicTBa METaJLIOB H
HEMETAJUIOBY.

3.3 |IIpousBonctBO O6ocHoBeiBaTh 3HaueHHe u|lIpakTuko-opueHrupoBanHbie |OK 01
HEOPraHUYeCKHX |IpHMEHEHHE 3aaaua = no  cocrasneHHo|OK 02
BELLECTB. HEOPraHUYECKUX BELUECTB B|XHMHYECKHX peakuuii c
3HaueHue u|6srroBOit uly4actuem HEOpPraHW4eCKHX
NpUMEHEeHHe B|mpOM3BOACTBEHHO# BELLECTB, HCMOMB3YEMBIX UL X
ObITy 7} Ha|AEATENIbHOCTH 4€JIOBEKa WX |uneHTHUKALUH H
NpPOU3BOJICTBE (bu3NKO-XMMHYECKUMH IMPOMBILLIEHHBIX cnocoboB

CBOICTBaMH MOJTY4€HHS.
4 |Pazpen 4.|HccnenoBatb CTpOEHHEe H
Crpoenne H|CBOHCTBA OPraHHYeCKHX
cBOlCTBA BeleCTB
OPraHMYecCKHX
BelleCTB
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Ne Monym. / Pasaen Pe3yabTar 00yuennsn OneHovunnie MEPONPHATHA OK
/ Tema

4.1 |Knaccuduxauus, |Kmaccupuuuposarsb 1. 3amanma Ha cocraBieHue|OK 01
CTpOeHHE v|opraHuyeckie BeIEeCTBa B|Ha3BaHMIi OpraHAIEeCKHX
HOMEHIKJIaTypa COOTBETCTBHH c HX|COCAMHEeHHII N0 TPUBHANBHOI
OpraHM4Y€eCKHX CTPOCHHEM WIH MEXAyHApOAHOH
BEILECTB CHCTEMATHIECKOH

HOMEHKJIaType.

2. 3amaHHd Ha COCTaBJicHHE
MOJHBIX H  COKpAIEeHHbIX
CTPYKTYPHBIX Gopmyn
OpPraHHYECKHX BEIIECTB
OTAENbHBIX KJIACCOB.

3. 3agauu Ha onpeaeneHHe
npocreiiweii dopmyiibi
OpraHH4eCcKoMH MOJIEKYJIbI,
HCXOIA U3 3JIEMEHTHOIO COCTaBa
(8 %).

4.2 |CsoiicTBa VcranasnuBath 1. 3apmanus Ha cocraBieHne|OK 01
OpraHN4YeCKUX 3aBUCHMOCTD ¢busuko-|ypaBHEeHHI xumuyeckux |OK 02
COeIUHEHu XAMUYECKUX CBOMCTB|peakumii c y4acTHeM

OpPraHMYeCKHX BEINECTB OT|OPraHMYeCKHX  BEIMECTB  Ha
CTPOEHHS MOJIEKY I OCHOBAHMH MX COCTaBa H
CTPOEHHA.
2. 3agmaHusa Ha COCTaBJICHHE
yPaBHEHHi XHMHYECKHX

peaKImid, WLUIIOCTPHPYIOIHX
XHMHYECKHE CBOHCTBA C YYETOM

MEXaHM3MOB NPOTEeKaHUA
JaHHBIX peaxumit 7 |
réHETHYECKOM CBA3H

OPraHM4YCCKHX BCIICCTB PA3HBIX
KJIaCCOB.

3. Pacuernbie 3amauu  no
YPaBHEHHAM peaxuii c
y4acTueMm OpPraHU4YeCKMX
BEILECTB.

4.  Jlaboparopuas  pabora
«Ilonmyuenne STHJICHA 7
H3Y4E€HHE €ro CBOHNCTBY.
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) Mony/.nTbelMl;asneﬂ PesyabTaT 00yuenns Onenounnie MeponNpHATHS OK

4.3 |Opranuueckue O6ocHoBbIBaTh 3HaueHue H|IIpakruko-opmeHTHpoBanHbie |OK 01
BEIECTBA B|IIpMMEHEHHE OpPraHW4YECKHUX |3apanus o cocrasnenuro|OK 02
KU3HENIEATENIbHOC (BeImecTB B  OBITOBOM M |XMMHYECKHX peaximit c
TH YeJI0BEKa. |IPOU3BOIACTBEHHOM y4acTueM OPraHUYECKHX
ITpou3BOACTBO H|mEATENPHOCTH HYEJIOBEKA HX|BEIIECTB, HCIONb3YEMBIX JUIS HX
npHMeHeHHe (H3NKO-XMMHYECKUMH apeHTHNKaME B ObiTy M
OpraHMYeCKHX CBOIiCTBaMH IPOMBILIIJICHHOCTH.

BELLECTB B
HNPOMBILINIEHHOCTH

5 |Pa3zazea S.|HccnenosaTtb paBHOBECHE
KuHeTHuYecKHe H|H CKOpPOCTH XHMH4YECKHX
TePMOAHHAMMYEC |peakuHii
KHe
3aKOHOMEPHOCTH
NpPOTeKAHHSA
XHMHYECKHX
peaxkuui

5.1 |Kuneruueckue  |HMccaenosatsb BinaHue|l. Jla6oparopnaa pabGora Ha|OK 01
3aKOHOMEPHOCTH |KOHLIEHTPALUK BBIGOP: OK 02
IIPOTEeKAHUSA pearupyromux BemecTB H|— «OnpeneneHue 3aBHCHMOCTH
XUMHYECKUX TEMIIEPaTypbl Ha CKOPOCTH|CKOPOCTH PeaKuHH oT
peaxuuit XVMHUYECKUX peaKiuit KOHUEHTpAallHH  pearHpylomux

BELIECTBY,

- «OnpeneneHne 3aBHCHMOCTH
CKOPOCTH peakuuu or
TEMIIEPaTypbi».

2. IIpakTHKO-OpHEHTHPOBAHHbBIE
TEOPETHYECKHE  3aJjaHusd Ha
aHamm3 (paKTOpPOB, BIMAIOLIHX
Ha HU3MEHEHHE CKOpOCTH
XUMHYECKOH peaKiiyu.

5.2 |Tepmonnnamuuec (Mccienosars iusiHue|1. 3apaun Ha pacdersl TewIoBHX |OK 01
K€ W3MEHEHUs1 KoHueHTpaimu|3¢dexro xummdeckux peaximii| OK 02
3aKOHOMEPHOCTH |BEINECTB, PEakuuy Cpelbl H|H ONpENeNeHHe THIA PEaKIUu
IPOTEKaHUs TEMIIEpaTypsl Ha cMmeleHne|(mo remnosomy 3bdexry: sK30-
XHUMHYECKIX XHMHMYECKOTO PaBHOBECHA |M SHAOTEPMHUYECKHE).
peakuuii. 2. IIpakTHKO-OpHEHTHPOBAHHLIE
PaBHOBecHe 3ajaHUs Ha  NpHMEHEHHE
XUMAYECKIX npuHuyna Jle Ilarenve s
peaxiuit HaXOXACHUSA HanpaBJICHHUS

CMEICHAA paBHOBECHSA

XHMHYECKOH peaKkLHH H aHaJHu3
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Ne Monj;n'rbeiil;asuen PesyabTar 0byuennsn OueHounbIe MEPONPHATHSA OK
¢dakTopoB,  BIMAIOIIHX  HA
CMelIeHHe XHMH4Y€CKOro
PaBHOBECHSI.
3.  Jlaboparopnas  pabora
«H3yyeHHe BIHAHHA Pa3IHUHbIX
daxropos Ha CMellleHHe
XHMHYECKOTO PaBHOBECHS.
6 |Pasnen 6.|MccnenoBarb AucnepcHbIE
JMucnepcHbie CHCTEMbI
CHCTEMbI
6.1 |ducnepcHbie Paznuyare ucruanbie|l. 3amaunm Ha npurorosieHne|OK 01
CHCTEMBI H|pacTBOpBIL KOJUIOH/THBIE|paCTBOPOB. OK 02
(axTopst HX |pacTBOpBI u|2. ITpakTHKO-OpHEHTHPOBAHHBIE
yCTOHIHUBOCTH rpyboaucnepcHbie CHCTEMBI|pacueTHbIE 3afiaHuA Ha
HaA OCHOBE XHMHYECKOTO|AHCNIEPCHBbIE CHCTEMBI,
JKCMEePHMEHTa HCMOJIb3yeMble B OBITOBOH M
MIPOH3BOACTBEHHOMN
JEATEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBanue Hccnenosarb ¢usuxo-|JlaGoparopuas  pabora  (Ha|OK 01
CBOMCTB XUMHYECKHE cBoiicTBa|BbIOOp):
IUCTIEPCHBIX Pa3IMYHBIX BUIOB|— IIpuroroenenue pacTBopos;
cucTeM IUCTIEPCHBIX CHCTEM — HccnepoBanue AMCNEPCHBIX
CHCTEM.
7 |Pazpen 7.|HccnenoBarh  CBOHCTBA
KauecTBeHHbIC |Oopranmueckux H
peaKkuuu HEOPraHUIECKHX BeuleCTB
obHapyKeHHs c HCIOJIb30BAHHEM
OPraHHYeCKMX H|Ka4eCTBEHHDLIX PeaKIHH
HEOPraHH4YeCKHX
BeLlecTB
7.1 |O6HapyxeHUE HccnenoBatb 1. JlaGoparopHas pabora (Ha|OK 01
HEOPTaHUYECKUX |Ka4yeCTBEHHbIC peakimu|BrIGOp):
KaTHOHOB H|HEOPraHUYECKMX BELIECTB |-  AHAJINTHYECKHE  PEaKIuu
aHHUOHOB KatuoHoB I-VI rpynm;
— AHaiuTHYECKHE  PeaKuuH
AHHOHOB.
2. IlpakThueckue 3aAaHUsA Ha
COCTaBJICHUE ypaBHEHHH
peakuuii obHapyxeHust
katuoHoB I-VI rpymn wm

AHHMOHOB, B T.4. B MOJIEKYJISIPHOM
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e Mony/.nTbe/MI;asnen PesyabTat 00yuenusn OueHoYHbIE MEPONIPUSITHS OK

¥ MOHHOI popmax.

7.2 |O6napyxeHue HccnenoBats 1. JlaGopatopHas pabGora (Ha|OK 01
OpraHM4YeCKUX Ka4eCTBEHHBIE peakiuu |BbIoop):

BEINECTB OpraHm4ecKMx coeanHeHuii|— KaveCTBeHHBIE peakiu Ha
OTAENbHBIX OT/IENbHBIX KJIACCOB OT/Ie/IbHBIE KJIacChl
KJIaccoB c OpPraHHYeCKHX BeLIeCTB,
HCITOJIb30BaHHUEM —  KauectBeHHslii aHaIM3
Ka4yeCTBEHHbIX OpraHMYeCKMX COECIHMHEHHMIl Mo
peaxImi (yHKIMOHAIBHBIM IpyIIaMm.
2. IlpakTHueckHe 3amaHHs Ha
cocTaBJICHUE Ka4eCTBEHHBIX
peakuuii obHapyxKeHuUs
OpraHM4YEeCKHX COSAUHEHMHIA.

II |IIpuxnagHoii MoayJb

8 |Pa3gen 8. OuennBarb nochencTsusi|3amura xelica (c yuerom
Xumus B ObITy u|0BITOBO# H|Oyaymeii mnpodeccHoHANbLHOMN
MPOU3BOACTBEHH [NMPOM3BOACTBEHHOH AeATEIHLHOCTH)

oll JefiTeIBHOCTH |AeATETHLHOCTH YeJIOBEKA €
YyeJi0BeKa NO3MIMI  IKOJOrHYecKoH
Ge3somacHoCTH
Xumusi B Obrry u|OuenuBars  mocnencrswsi|Keiic (¢ yyerom Oyaymeii|OK 01
MPOM3BOACTBEHHO |OBITOBOIA | npodecCHOHANbHOIH OK 02
i JeATeNbHOCTH|MpOU3BOACTBEHHOM IEeATENbHOCTH) OK 04
YyenoBeKa NeATENHHOCTH dYelioBeka C|Bo3MOXkHBIE TEMBbI KEHCOB: OK 07
no3uruit  skonormueckoii|l. Iloremnenue xnuMara H
0e30macHOCTH BBICBOOOXKIEHIE ra3’0BbIX
THAPATOB CO JHA OKEaHa.
2. byaymue MaTepHaubl Ui
aBHa-, MalIHHO- H
npudopOCTPOSHHUS.
3. Hosnle wMarepuanbl paud
COJIHEYHBIX Oarapeil.
4. JlexapctBa Ha  OCHOBE
PaCTHTENbHBIX MPENApaToB.

9.1 |Pazgen 9.1.|InTepnpernposarn 3amnura yuebHo-
HccaenoBaHne H|XMMHYECKHE MPOIECCHI H|HCCIEAOBATENLCKOTO0 MPOEKTA
XHMHYECKH siBJieHHs1 B Ouocepe (c yuerom Oyaymeii
aHaau3 00beKTOB npodeccHOHANBHOH
onocdepsl AEATEeILHOCTH)
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Ne Mon);u';e/l:;amen PesyabTat 00yueHun OueHovuHbIe MEPONIPHATHS OK
9.1.1 |OcHOBBI Bomomuate nonseni umkn|l.  JlaboparopHas  paGora|OK 01
nabopaTopHoii SKCIIEPHMEHTAIILHOIO «OCHOBBI nabopatopHoii
HPAKTHKH B|MCCIeOBaHUA c|mpakTukmy.
npodeccuoHanbH |cobmoaeHuem npasun|2. TunoBeleé  pacdeTrsl IO
bIX JJabopaTopusix |Oe3omacHoro oOpalleHus C|TeMaTHKe 3KCIEpUMEHTA.
BEIIECTBAMU u(3. 3amauu Ha BBIYHUCIEHHE
71a60paTOPHBIM CpEemHEro 3HAYEHUS
obopynoBaHueM OKCIIEPUMEHTAbHEIX  JaHHBIX,
TIOTPELIHOCTH.
4. TIpencraBieHNe Pe3yJbTATOB
SKCHEPHUMEHTA B  PasIU4HOM
¢dopme  (tabmuma, rpaduk,
OTYeT, JOKJIaJ, PE3eHTALINS).
9.1.2 | Xumuueckui Uccnenosate xumudeckuii|l. Tect «CsoiictBa u coctaB|OK 01
aHayu3 npod Boxbl|cocTaB npod BOALI BOZBI». OK 02
2. 3Bamanne  «Xumuueckuit|OK 07

COCTaB BOHBL, THUI BOABI H
criocoObl ee TpUMEHEHHs» (C
HCIIOJIb30BAHUEM HOPMATHBHBIX
IOKYMEHTOB).

3. IIpaxTHKO-OpHEHTHPOBAHHbIE|

TEOpPETHYECKHE  3alaHuA Ha
COCTaB BOABI H  CHOCOOBI
BLIPKCHHA KOHLCHTpaLHi H
mepecueT KOHUEHTpammuii (c
HCNIONIL30BAHHEM HOPMATHBHbIX
JIOKYMEHTOB).

4. JlaboparopHas pabora Ha
BbIOOp:
Ouucrka
3arps3HEHHH;
— Onpenenenne pH BOmBI U e€
KHCJIOTHOCTH;

BOABI oT

— OnpenencHue  KECTKOCTH
BOZBI 7| crocoOnI ee
YCTPaHEHHsI.
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Ne Mony/.n'llre;l;asneu PesyabTar 00yuennsn OueHouHbIe MEPONPUATHS OK

9.1.3 | Xumuueckuit UccnenoBars xummueckuii|l. Tecr «Opranmyeckue u[OK 01
KOHTPOJIb COCTaB NMPOAYKTOB ITUTaHUs |HEOPTraHUYECKHUE BemecTsa, |[OK 02
KauecTBa BXOAsIMe B cocraB mnponykTos|(OK 07
IPOIOYKTOB IIUTaHUS.

MTUTaHUS 2. IIpakTHKO-OPUEHTHPOBAHHbIE
3aJaHus 1o KyJIMHapHOIA
TEMAaTHUKe.

3. JlabopatopHas pabora (Ha
BBIGOD):

-~ OGHapyxeHHe HHTPaTOB B
NPOAYKTaX MUTAHUS,

~ HccnenosaHue mpOOyKTOB
IIUTAHUS Ha HaJU4Ke YIJIEBOAOB
(Myxa, TBOpOT, MOJIOKO, HOrypT)
Ha HaJIM4que yrieBooB
(xpaxmau, IIIOK03a, Caxapo3a).

9.1.4 [Xumuyeckuit UccnenoBate xumudeckuii|l. Tect mo teme «XumuueckuiilOK 01
aHau3 npo6|cocTaB mpod MouBLI coctaB  Heopranmueckux u|OK 02
HIOUBBI OpraHNYEeCKHX yAoOpeHui». OK 07

2. 3apganue «BsamMocBa3b

COCTaBa IOUBBL, THI MOYBHI H €
Ha3HAYCHUSD).

3. JlaboparopHast pabGora (Ha
BBIOOD):
- O6Hapy:xeHHe
HEOPTaHUYECKUX TMpUMECell B
npo6ax Mmo4BkL,

— Onpenenenne pH BomHO#M
BBITSIKKH TMOUBBIL
KUCJIOTHOCTH U LIIE€JIOIHOCTH.

€c
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Monayas / Pazaen
/ Tema

PesyabTaT 00yUeHHs

Onenounnie MepoONpPHATHSA

OK

915

Hccnenorauue
00BbEKTOB
6uocgepsl

HccnemoBaTh XUMUYECKUI
cocTaB 0OBEKTOB Orochepbl
npuMepe MNpPOOYKTOB
MMHUTAaHUA, BOObI U MOYBBI

Ha

YuebHO-HCCIen0BaTeIbCKHI
MPOEKT B obmactu
WCCIIENOBaHMS 00BeKTOB
ounocdepsbl.

B03MOXHBIE TEMBI IPOEKTOB:

1. HccnemoBanue  COCTaBa
MHHEPAILHOMN BOZIbI |
pPEeKOMEHIALHHI o ee
HCIIOJIb30BAHHIO.
2. HccnenosaHue
pa3pymaroLero nelcTeuA
IIPUPOAHO#H BOJIbI Ha
CTPOUTENbHbIE MATEPHAIIHI,

3. CocraBneHne  mpoekTa
I[BETHHKa/oropona/cana B
3aBHCHMOCTH OT  COCTaBa
MPOAHANU3HPOBAHHBIX MOYB.

4, CocraBnenne
cOaJlaHCHPOBaHHOTO MEHI Ha
neHb (HeZemo) B 3aBHCHMOCTH
OT COACPXKAHHA XHMHYECKHX
Makpo M MHKPOIJIEMEHTOB B
IPOAYKTaX IUTAHUS.
5. Hccnegosanue
MUTHEBOU BOJDL

6. Hccnenosanne
BOZIOTIPOBOAHOM
npeamer
JKECTKOCTH.

7. YcTpaHeHHe XKEeCTKOCTH BOZbI
B CEIILCKOXO3AMCTBEHHOM

Ka4ueCTBa

mpod
BOJABI Ha

yCTpaHCHHS

ACATCIIbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3pen 9.2.
HccnenoBanue u
XHMHYCCKHH
aHAJH3 00HLEKTOB
TexHocdepbl

HUHTepnpeTHpoOBaTH
XHMHYeCKHe TNpOomecchl H
SiBJICHHA B TeXHOC(epe

YueOHO-HCCIeA0BATEhCKHH
npoexr (c yuerom Oyaymeii
npodeccROBANLHOH
AEATEeJIbHOCTH)
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Ne Mony/.u'll:elul;ame.u Pe3yabTaT obyuenns Ouenounnbie MepoONpHUATHS OK

9.2.1|OcHoBBI BoimmoysATe nosHbiii mukn|l. JlaboparopHaa  paboralOK 01
nabopaTtopHoit SKCIEPUMEHTAILHOTO «OcHOBHI naboparopHoii
MPaKTHKHA B|uccienoBaHus ¢|npaxTakmy.
npodecCHOHANIBH  |coOmoaeHuEM npaBui|2. TunoBble pacuerl Mo
BIX JiaGopaTopusix |6esomacHoro oOpammeHHs cC|TeMaTHKe 3KCMEPHMEHTA.

BellleCTBaMH v|3. 3amau Ha  BBIYHCJIECHHE
nabopaTopHbIM CPEIHEro 3HAYCHUS
obopymoBaHueM IKCIIEPUMEHTAIBHBIX  JaHHbIX,
HOTPEIIHOCTH,
4. IlpencrasieHue pe3yiabTaTOB
3KCIIEPMMEHTa B  PasIU4YHON
dopme  (Tabmuua, rpaduk,
OTHYeT, HOKJIa, IPE3EHTALINA).

9.2.2 | Xumuueckuit UccnegoBate xumuueckuii|l. 3amauu Ha onpeaenenue|OK 01
aHaan3 npob|cocTaB mpob TEXHHUYECKOH |METaILIOB, Heopranuyeckux|OK 02
TEeXHUIEeCKOMN BOZIBI aHMoHOB u  opranudeckux|OK 07
BOZIbI BEIIECTB B TEXHUYECKOH BoOmE

Pa3HOrO Ha3HAYEHHS.

2. IlpakTHKO-OpHEHTHPOBAHHbIE
TEOpPEeTHYECKHE  3alaHuA  Ha
COCTAB BOABI H  CHOCOOBI
BbIPAOXEHHA KOHLCHTpalMM H
nepecyer KOHUEHTpammi (c
HCIIONIL30BAHHEM HOPMATHBHBIX
IIOKYMEHTOB).

3. 3amanme «XuMHUeCKHI
COCTaB TEXHHYECKOH BOAbI, THI
BOABI H CnocoOb ee
MPHMEHEHHD) (c
HCTIONbL30BAHHEM HOPMATHBHBIX
IOKYMEHTOB).

4. Jlaboparopnas pabora (Ha
BbIOOD):

— Onpenenenue  XJOPHIOB
METOZIOM THTPOBaHHA B
TEeXHHIECKO#H BOAE;

— Onpenenense  XeCTKOCTH

TEXHUYECKOM BOJABI METOAOM
THTPOBaHWSL.
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Ne Moayts / Paspen PesyabTat 06yuenusn OueHovHbIe MepONPUATHSA OK
/ Tema

9.2.3 | Xumu4eckuii Hccnenosate  comepxkanme|l. Tect nmo teme «Xumudeckuii|OK 01
KOHTPOJIb YIJIEKHCIIOrO rasa B Bo3ayxe (coctaB arMocdepHoro Bosmyxa|OK 02
Ka4yecTBa BO34yXa ¥ Bo31yXa paboueii 30HbD). OK 07

2. IIpakTHKO-OpHEHTHPOBAHHbIE
3aaHUs HAa XUMHYECKUI aHaJIu3
COCTaBa BO31yXa.

3. JlaGopatopHasi ~ pabora
«Onpenenenue COACPIKAHUS
YIJIEKUCIIOTO ra3a B BO3AyXe
HOMELIEeHHs JKCIpecc-
METOIOM).

9.2.4 | Xumuueckuii Hccnenosats npobei|1. IIpakTuxo-opuenrupoBanubie| OK 01
aHaim3 npob|MaTepHaloB CTPOUTENBHO-[3amanuss 1o  xummdeckomy|OK 02
MaTepHaioB pecTaBpalMOHHOM aHamuzy npo6  Marepuanos|OK 07
CTPOUTEIBHO- NeATeNIbHOCTH U Au3aiiHa  |CTpOUTEIBHO-pPECTaBPaLMOHHOMN
pecTaBpaLMOHHOMN JeATEILHOCTHU U IU3aiHa.

OEATEIBHOCTH M 2. Jlaboparopnas pabora (Ha
nusatiHa BBHIOOD):
- Hsrorosnenue Kpacok
(monbop MHTMEHTOB H
CBA3BIBAIOLINX BELIECTB),
—  HccnemoBaHue  cBoiicTB
BSDKYIIMX BEIIECTB HA NpHMepe
rurmca.

9.2.5 |Uccnenopanue Hccnenosate xuMHYecKHii|Y4ueOHO-UCCIENOBaTENBCKHI OK 01
00BbEKTOB COCTaB 00BEeKTOB|MPOEKT B obnactu|OK 02
TexXHOChepHbI TeXHOC(epbl Ha IpUMepe|UCCiIeNoBaHHs o6vexkToB|OK 04

TEXHUYECKOH  BOABI  H|TeXHOC(ephI. OK 07
MaTepHajioB CTpOMTENIbHO-| BO3MOXKHBIE TEMBI IIPOEKTOB:
pecTaBpalMOHHOR 1. KouTpons Ka4ecTBa
OesATeIbHOCTH U AM3aiiHa  |[TeXHH4YeckOoil BOmbl  PasHBIX

BUAOB B  COOTBETCTBHH C

Meronukamu mo I'OCT.

2. Cospanwe JeKOpaTHBHOM
IITYKaTyPKH.

3. IlurmenTsl B H3AENUAX H3
CTeKJIa.

4, Hccnenosanne
paspymaiomero ACHCTBHA BOAbI
Ha CTPOHTENIbHBIE MATEPHANBI.

5. Ouenka COCTOSAHHA BO3AYXa
paboueit 30HBI CHELMANHCTA
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Ne

Moayan / Pazaen
/ Tema

PesyanTar ofyyuenns

OueHouHbIE MEPONIPHATHS

OK

(TexHONOra, CTPOMTENS H T.IL, C
y4€TOM obnactu
npo¢ecCHOHaNbHOMH
IeATEIbHOCTH) B COOTBETCTBHHU
c HOPMAaTHBHBIMH
OOKYMEHTAMH.

5. MIPUMEPHBIE TEMBI HHINBUAYAJIbHBIX TPOEKTOB

Bpems B xumuu. CKOPOCTb XUMHYECKOH PEAKIMH - OT Y€r0 OHA 3aBHCHT?

JlucnepcHbie CHCTEMBI U PaCTBOPBL

Hcropust co3nanus U pa3sBUTHS NEPHOAMYECKOI CHCTEMBI 3JIEMEHTOB MeHpaeneeBa.

Kucnoponconepxainue coenuteHus 6poma

Kucnopozacoaep:xaiue coequHeHua ona

Kucnopozncoznep:xaliyie COeIHHEHHS XJI0pa

Juunocts [, U. Menneneesa.

MonubneH u ero OHoNOrM4YecKas poib.

ITpoexT «3HauyeHe THAPONIN3a CONell B )KU3HH YeNIOBEKa»

Ctpoenue 1 cBolicTBa GENKOB.

CtpoeHue 1 CBOICTBA TUMHUAOB

CtpoeHue 1 CBOIiCTBA YIJIEBOIOB

Toxcuueckoe aeficTBUE TSHKEIIBIX METAJLIIOB.

®DepMeHThI U X POJIb B OpraHu3Me

CDPYKTOBI:Ie AMHWHOKHCJIOTHI U X UCIIOJIb30BaHUEC B KOCMCTOJIOIHH.

ITapcTeenHas ceMbs. 3omoto, Cepebpo, Menp.
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