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«Ka3aHcKHil HAllMOHAJILHBIM HCCJIe10BaTeIbLCKUM TEXHOJOTHUYeCKHH
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YHEPTrOHACKIINIEHHBIX MATEPUATIOB U U3NEIUN
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[Iporpamma 00111€00pa30BaTENLHOTO IPEAMETA « XUMUS TpeIHa3HAuUCHA IS
U3y4eHUsT XHMHU B TNPO(ecCHOHATBHBIX 00pa30BaTEIbHBIX OpPTaHU3AISIX,
peanu3yomux 00pa3oBaTeNbHYI0 MPOrpaMMy CpelHero oolmiero oOpa3oBaHUs B
npesesiax OCBOSHHsI OCHOBHOW MpodeccHoHaIbHON 00pa3oBaTeIbHON MPOrpaMMBI

CIIO (OIIOoII CIIO) Ha 06a3e OCHOBHOrO OOIIEro 00pa3oBaHUs MpU
TIOJITOTOBKE CIEIMATINCTOB CPETHETO 3BEHA.

[Iporpamma  pa3paborana Ha ocHoBe TpeOoBanuii  DenepaibHOTO
roCy/IapCTBEHHOT0 00pa30BaTEIbHOIO CTaHJapTa CpPeIHEro oOIero oOpa3zoBaHuUs,
NPEIBABISEMBIX K CTPYKTYpPE, COJCP>KAHUIO M pe3yJbTaTaM OCBOCHHS y4eOHOIro
npeaMera «XUMUs», B COOTBETCTBUM € MpuKazoM MuHnpocsemenus P®D ot
24.08.2022 1. No762 «O0 yrBepxkaenun llopsiaka opraHu3anuu U OCYIIECTBICHUS
0o0pa30BaTeNbHON NIEATENBHOCTH 1O O00pa30BaTEbHBIM MPOrpaMMaM CpPEIHETO
npodeccuoHalibHOTO 00pazoBaHusy, MpukazoM MunnpocseueHus P® ot 12.08.
2022 1. Ne732 «O BHecennmn usmeHeHudM B DenepanbHbll TOCYAAPCTBEHHBIN
CTaHAapT cpeAaHero odiero oopazoBanusy», mpukazoM ot 23.11.2022 r. Ne1014 «O06
YTBEPKACHUH (peepaibHOl  00pa30BaTEbHONM MPOrpaMMbl CPEIHEro OOMIEro
oOpa3zoBaHus», PeKOMEHJaMsAMU 110 peaTu3aliy CPEIHEro O0IIEero 00pa3oBaHus B
npenenaax OCBOEHHUs 00pa3oBaTENIbHOM MPOrpaMMbl CPEIHErO MPOPECCHOHATBHOIO
obpazoBanwms oT 01.03. 2023 r. Ne05-592.

Opranuzanus — pazpadboruuk: denepanbHOE rocylapCTBEHHOE OIOKETHOE
yupexxaeHue — Belcuiero  oOpasoBaHuss — KazaHckuit — MccienoBaTenbCKHi
TEXHOJIOTUYECKUN YHUBEPCUTET Ka3aHCKUI TEXHOJIOTUYECKUI KOJUIEK.

Pazpaborunk: Kazanckuii TexHonormyeckuii komwiemx OI'bOY  BO
«KHUTY»
PaccmoTtpena Ha 3acenanuu npeameTHo-1ukiI0Boi komuccuu (IT1K)
npotokon Ne 7 ot "25" mapra 2025 .
[Ipencenarens 1K / H.H. ®anuna
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OBIIASI XAPAKTEPUCTHUKA PABOUYEN NPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOT'O IPE/IMETA «XUMMUSA»

1.1 Mecto mnpenMera B CTPYKType OCHOBHOH mpodeccuoHaIbHON
o0pa3oBaTeabHOM MPOrpaMMBbl

OO011e00pa3oBaTeNbHbIN IpeaAMET «XUMUSD ABISETCS 0053aTeIbHON YaCThIO
00111€00pa30BaTENbHOrO LUKIa 00pa30BaTeIbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO mno crneumansHocTH 18.02.11 TexHonorus MNpPOU3BOJCTBA
HHEPrOHACBHIIIEHHBIX MaTEepUaOB U  H3ACIUN, YTBEPKACHHBIM IPUKA30M
MununcrepcTsa npocsemenust PO ot 27.10.2023 r. Ne 796.

Ienu v muaHupyeMble Pe3yabTaThl OCBOSHUS MpeIMeETa
1.2.1 Ilenu u 3amaum npeameTa

Lens mpeamera: (popMHpOBaHUE y CTYIAEHTOB NPEACTABICHUS O
XUMHYECKON COCTABIISIIONIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa Kak
OCHOBBI MPUHATUSA PEUICHUH B JKU3HEHHBIX W MPOU3BOJCTBEHHBIX
CUTyalUsAX, OTBETCTBEHHOTO MTOBEJICHUS B IPUPOIHON CpETIE.

3agauu npeamMera:

- chopMUpOBATH TIOHUMAHUE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX
IPOLIECCOB U SIBJICHUM B OKPY’KAIOILIEHW Cpele, LIEJOCTHOM HAayYHOM KapTUHBI
MHPA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- Pa3BUTh YMEHUS COCTABIATH (hOPMYJIbI HEOPTAaHUYECKUX U OPraHUYECKUX
BCIIIECTB, YPaBHEHUS XUMHUYECKUX peEakiui, OOBACHATh HX CMBbICT,
VHTEPIPETUPOBATH PE3YIbTATHI XUMUUYECKUX IKCIIEPUMEHTOB,

- chopMupoBaTh HaBBIKM TIPOBEACHHUS TMPOCTCHIMX XHUMHUYSCKHUX
HKCTIEPUMEHTAIIbHBIX HMCCIEAOBAHUN C COOJIOJICHHEM TpaBUil OE30MacHOTO
oOpalleHus C BEIIeCTBaMH U JIa0OpaTOPHBIM 000PYI0BAHUEM;

- pa3BUTh YMEHHUS MCIOJIb30BaTh WH(OPMAITUIO XUMUUYECKOTO XapakTepa
13 Pa3IMYHBIX HCTOYHUKOB;

- chopMupoBaTh yYMEHHS TMPOTHO3MPOBATH TOCICIACTBUS  CBOCH
NEATEILHOCTH W XUMHYECKHX IPUPOJHBIX, OBITOBBIX M IPOWU3BOJICTBCHHBIX
IIPOIICCCOB;

- chopmMupoBaTh MOHMMAHHUE 3HAYMMOCTH JIOCTIKCHHN XHUMHYECKOM
HAyK{ W TEXHOJIOTUH JJI Pa3BUTHS COIMMAILHON M TIPOU3BOJICTBEHHOU cep.

1.2.2 Tlnanupyemble  pe3yJabTaThl OCBOEHHS  0OIIE00pa30BaTEIHLHOTO
npeameTta B cootBercTBUr PI'OC CIIO u Ha ocHoBe PI'OC COO



Ko un
HAaUMCHOBAaHUE
hopMHupyeMbIX
KOMIIETCHITUM

HJ'IaHI/IpyeMHe PE3YyabTaThl OCBOCHUA TUCHUIITIMHBL

Oo6mwme

JucuunnuHapHbie

OK 01. Beibupats
CIIOCOOBI PeICHUS
3ama4
npodeCCHOHATLHON
JeSTEIbHOCTH
MPUMEHUTEIIHHO K
pa3IMYHBIM
KOHTEKCTaM

B yactu Tpyn0BOro BOCHIUTAHMUS:
FOTOBHOCTb K TpPyAY, OCO3HAaHHE
[IEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTHU K aKTUBHOMN
JESATEIbHOCTH TEXHOJIOTUYECKOH u
COLIMAJIbHOU HaIIpaBJICHHOCTH,
CIIOCOOHOCTh MHULMUPOBATh,
IUIAHUPOBaTb U CaMOCTOSITENILHO

BBITIOJIHATD TaKYI0 ACATCIBbHOCTD,

UHTEpEC K Pa3IU4HBIM
chepam npodeCCHOHAIBHON
NeSITeTbHOCTH,

OBnanenue YHUBEpPCATbHBIMU
y4eOHBIMH MO03HABATEIbHBIMA
JICUCTBUSIMU:

a) 6a30BbIC JJOTHYECKHE EHCTBUS:
CaMOCTOSITENIEHO (dhopMynupoBath
u aKTyaJIu3UpOBaTh

po0iieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHaBIIMBATh CYIIECTBEHHBIN
NpU3HAK WM OCHOBAaHMS IS
CpaBHEHHSI, KI1accupuKalum u
00001IeHHS;

ONpeAensaTh LeIu  JAESITEeIbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JOCTUKEHUS;

BBISIBIISATh 3aKOHOMEPHOCTH "
IIPOTUBOPEYUS] B PAcCMATPUBAEMBIX
SBJICHUSX;

BHOCHUTb KOPPEKTHBBI B 1€ATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJsIM, OILICHUBATh pUCKHU
MOCJIEACTBUM JIESATENBHOCTH;
HaBbIKaMU pa3pelieHus npooiem;
-BBISIBJISATh NIPUYMHHO-CIICJCTBEHHbBIE
CBA3M M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3Y €€ pEeIIeHuUs,
HaXO/UTh apryMEHTHI ISt
JI0Ka3aTeNNbCTBA CBOMX YTBEPKICHMI,
3aJaBaTh MapaMeTpbl M KpUTEpUU
peleHus;

-aHAJIM3UPOBATh IMOJYYEHHBIE B XOJ€
peLIeHUs 3a]a4u Pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh ux
JIOCTOBEPHOCTb,

-BJI/IETh CUCTEMON XUMHUYECKUX
3HaHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATraloMe TOHATHUS
(XMMUYECKUH JIEMEHT, aTOM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-,
p-, d-351eKTpOHHBIC OPOUTAITH
aTOMOB, MOH, MOJIEKYJIa,
BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCTh, CTEIICHb
OKHCJIEHUS, XUMUYECKasl CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN
00beM, YTIIepOIHbIN CKETIET,
(byHKLIMOHATIbHAS IPYIIA, paJnuKal,
U30MepHsi, U30MEPHI,
rOMOJIOTMUYECKUH psijl, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPOA- U
a30TcojepkKalllue COeTUHEHUS,
OMOJIOrMYECKH aKTHBHbIE BEIIECTBA
(yryieBoibl, JKUpHI, OCTKH),
MOHOMED, MOJINMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS, KpUCTAJUTNYeCKast
pemieTKa, THIIBl XUMHUIECKUX
peaxiuil (OKUCIUTENbHO-
BOCCTaHOBUTENbHBIE, 9K30- U
AHAO0TEPMUYECKUE, PEAKIIUU
HMOHHOT0 0OMeHa), pacTBOp,
AJIEKTPOJIUTHI, HEIJEKTPOIIUTHI,
AIIEKTPOJINTUYECKAS TUCCOLMALINS,
OKHUCJIUTEIb, BOCCTAHOBUTED,
CKOPOCTh XUMHUYECKOU PEaKIINH,
XUMHYECKOE PaBHOBECHUE), TEOPUU U
3aKOHBI (TEOpUST XUMHUECKOTO
CTPOEHUS OPraHUYECKUX BELECTB
A.M. Byrneposa, Teopust
AIIEKTPOJINTUYECKON JUCCOLUAINH,
nepuoanueckuii 3akon .M.
MeHeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHUH A3BIK XUMUH,
(aKTOJIOTrHUECKUE CBEJICHUS O
CBOIICTBAxX, COCTaBe, MOJIYYEHUH U
0€3011aCHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPIraHUYECKUX U
OpPraHMYECKHX BEILIECTB B OBITY U




MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

-yMeTh  IEPEHOCUTh  3HAHHSA B
MO3HABATEIIBHYI0O M TMPAKTHYECKYIO
00J1aCTH KU3HEICATCIHEHOCTH;

-yMeTh HMHTETPUPOBATh 3HAHHS W3
pa3HBIX MIPEIMETHBIX 00JIACTEH;
-BBIJIBUTATh HOBBIC WJEH, IIPEIaraTh
OPUTHMHAJILHBIC TIOJIXOJIbI M PEIICHUS;
CIIOCOOHOCTH UX UCIIOJB30BAHUS B
IMO03HABATEILHOM 1 COIHAIbLHOMN
MIpaKTHUKE

MPAKTUIECKON JACSITEILHOCTH
YeIIOBEKa;

YMETb BBISABIIATH XapaKTePHbBIC
MPU3HAKH U B3aHMOCBS3b
I/I3y‘-IeHHBIX HOHHTHﬁ, HpI/IMeHSITB
COOTBETCTBYIOIINE OHITHS IIPU
OIIMCaHNU CTpOeHI/ISI nu CBOI>'ICTB
HeOpI‘aHI/I‘-IeCKI/IX 148 OpI‘aHI/I‘-IeCKI/IX
BEIICCTB U X MPEBPAILCHUH;
BBIABJISITH B3AUMOCBS3b
XUMHUYCCKUX 3HaHHﬁ C IIOHATUSIMHA
Y TIPEJCTABICHUSMH JPYTHX
eCTeCTBeHHOHay‘-IHBIX HpeI[MeTOB;

- YMETH HCII0JIb30BAaTh
HaVMEHOBAHUSA XUMHYECKUX
COEIMHEHU I MEKTYHapOAHOTO
COr03a TEOPETUYECKOU u

HpI/IKJIaI[HOI\/JI XVUMHHU U TPUBUAJIBHBIC
Ha3BaHUsA BaXKHEUIITNX BCIIIECCTB
(3TWiIeH,  aleTWJICH,  TJIMICPHH,
dbenon, QopManpaerua, yKCycHas
KHUCJIOTa, TJWIMH, YTapHbIH ras,
YIJICKUCIIBINA Ta3, aMMHaK, raiieHast

HU3BECTH, HEramcHasa HU3BECTH,
nuTheBass  coja U JAPYrHX),
COCTaBJISTh (bopMyIibL

HEOPraHWYECKUX W OPraHuYECKUX
BEILIECTB, YPABHEHHUS XUMHUUYECKUX
peakiuii, OOBICHATH UX CMBICIH;

MOATBCPIKIAATH XapaKTCPHBIC
XMMHUYECKHE CBONCTBA  BEIECTB
COOTBETCTBYHOIIMMU

DKCIEPUMEHTaMHU U 3alHCIMH
YPaBHEHUN XUMUYECKUX PEAKIUN;
yMEThb yCTaHaBJIUBAaTh
IIPUHAJIEKHOCTD U3Y4YEHHBIX
HEOPraHWYeCKNX M OpPraHUYECKUX
BEILECTB K OINpPEICIICHHBIM KJIacCaM
" rpynmnam COCIMHECHU,
XapakTepu30BaTb HX COCTaB M
BAKHEUIIIME CBOMCTBA; OINPEHCIIATH
BU/IBI XUMHUYECKHUX CBsA3EeH
(xoBaJIeHTHaA, HMOHHas,
METaJIIINYECKasl, BOJOPOIHAs), TUIIBI
KPUCTAJUTMYECKUX pemeTox
BEIIIECTB; KJIacCU(PUITUPOBATH
XUMHUYECKHUE PEAKIINY;
-c(hopMUpOBaTh NMPEJCTABIECHUS: O
MaTepHUaIbHOM E€IUHCTBE MUPA,
3aKOHOMEPHOCTSX U
IIO3HABAEMOCTH SIBJICHUI PUPOIBL;
0 MECTE ¥ 3HaYCHNUU XHMHUHU B




CHCTEME €CTECTBEHHBIX HAyK U €€
posu B 00eCrieYeHUH yCTOMYUBOTO
pa3BUTHS YEJIOBEUECTBA: B
peLeHny mpoodIeM SK0IOTHYECKO,
SHEPreTUYECKON M MUIIEBOM
0€3011aCHOCTH, B Pa3BUTUHU
MEIULUHBI, CO3AHUU HOBBIX
MaTepHaoB, HOBBIX HCTOYHUKOB
SHEPIuu, B 00ecreueHun
paLOHAIBLHOTO
IPUPOJIOIIOIB30BaHUS, B
(bopMHPOBAaHUN MUPOBO33PEHUS U
oO1iel KyJabTypbl 4eI0BeKa, a
TaK)K€ IKOJIOTUUECKU
000CHOBAHHOT'O OTHOILIEHUS K
CBOEMY 3JI0pPOBBIO ¥ IIPUPOAHOU
cpene;

-BJIAJIETh CHCTEMON XUMUYECKUX
3HaHWH, KOTOpas BKJIFOYACT:
OCHOBOIIOJIATralol1e OHATHUS
(IOTIOJIHUTENTEHO K CUCTEME
MOHSTUI 6a30BOr0 YpOBHS) -
M30TOIIbI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHME aToMa,
ruOpuaAn3aIys aTOMHBIX
op6uraseii, xumudeckas cBsizb ("0
"u "n", KpaTHBIE CBA3M), MOJIIpHAs
KOHLEHTpaLus, CTPYKTypHast
dopmyina, uzomepus (CTpyKTypHas,
reomMeTpuueckas (LUc-TpaHc-
U30MEepHsl), TUITbI XUMHYECKHX
peakuuii (roMo- U TeTeporeHHbIE,
o0paTuMble 1 HEOOPAaTUMBIE),
pacTBOpHI (ICTUHHBIE, TUCTIEPCHbIE
CHCTEMBI), KPUCTAJUIOTUPATHI,
CTENEHb IUCCOLMALINH,
AJIEKTPOJIN3, KPEKHHT,
PUQPOPMHUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUS,
JeKalIUE B OCHOBE IOHUMaHUS
IIPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH,
COBPEMEHHBIE NIPEICTABIEHUS O
CTPOEHHUH BEILIECTBA HA AaTOMHOM,
MOJIEKYJISIPHOM U
HAJMOJIEKYJISIPHOM YPOBHSIX;
MIPEJICTaBICHMS 0 MEXaHU3Max
XUMHYECKHUX PEaKInu,
TEPMOJMHAMHUYECKUX U
KMHETHUYECKUX 3aKOHOMEPHOCTAX
UX IPOTEKaHUs, O XUMHUYECKOM
PaBHOBECHM, AUCIEPCHBIX
cucreMax, (aKTOJIOTUUECKHE




CBEJICHMS O CBOMCTBAX, COCTABE,
MOJTYYCHUH U 6€30TacHOM
MCII0JIb30BaHUU BaXKHEUIINX
HEOPraHUYECKUX U OPraHMYeCKHUX
BEIIECTB B ObITY U IPAKTUYECKON
JeSITeIbHOCTH YelloBeKa; 00X
HAy4YHBIX IPUHLUINIAX XUMHUYECKOIO
IIPOM3BOJICTBA (Ha MpUMeEpe
IIPOU3BOJICTBA CEPHOM KUCIIOTBI,
aMMHaKa, MeTaHoJIa, epepadOTKH
HePTH);

-YMETh IPOBOJIUTH PACUETHI 11O
XUMUYECKUM (OopMyIaM U
YPaBHEHHSAM XMMHUYECKHUX PEaKIUU
C MCIIOJIb30BaHUEM (PU3NIECKUX
BENMYHUH (Macchl, 00beMa razos,
KOJINYECTBA BEILECTBA),
XapaKTEepU3yIOIIKX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: PACUETHI
10 HAXOKICHUIO XUMUYECKOU
(opMyJIbl BEILIECTBA; PACUETHI
Macchl (00beMa, KOJIMIEeCTBA
BEIIIECTBA) IPOAYKTA PEaKI1H, €CIIU
OJIHO U3 UCXOJHBIX BEUIECTB JIaHO B
BU/JIE pacTBOpA C OIpe/IeICHHON
MacCOBOM J0JIEW pacCTBOPEHHOTO
BEIIIECTBA UJIM JJaHO B U30bITKE
(umeet mpuMecH);

pacyeTbl MacCcOBOM UM 0OBEMHOM
JIOJIM BBIXO/1a MPOAYKTA PEAKIIUH;
pacueTsl TernoBoro g dexra
peaxiuii, 00bEeMHBIX OTHOIIICHHA
ra3os;

-YMETh BBISBIIATH XapaKTepHbIE
MIPU3HAKU U B3aMOCBS3b
M3YYEHHBIX OHITUH, IPUMEHSATh
COOTBETCTBYIOIINE MOHITHS IPU
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHMYECKUX U OPraHMYeCKUX
BEILECTB U UX IIPEBPAILLCHHUI;
BBISIBJISITH B3aUMOCBSI3b
XUMHUYECKUX 3HAHUM C MOHATUIMU
Y TIPEJCTABICHUAMHU JPYTUX
IPeIMETOB JUIst 00Jiee 0OCO3HAHHOTO
MOHUMAaHUS U OOBACHEHHS
CYILIHOCTH MaTepUaIbHOIO
€IMHCTBA MUDA,

-HMCII0JIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS VIS
OOBSICHEHUS U TPOrHO3UPOBAHMS
SIBIICHHUI, HTMCIOIITHX
€CTECTBEHHOHAYUYHYIO IPUPOLY;




YMETh HCIOJIb30BaTh
HaVMEHOBAHMS XUMHYECKUX
COEIMHEHUI MEXITYyHapOIHOTO
COH03a TEOPETUYECKON U
MPUKIIATHON XUMUHU U
TPUBHAIIbHBIE HA3BaHUS BELIECTB,
OTHOCSIIIUXCS K U3Y4YEHHBIM
KJIaccaM OpPraHUYeCKUX U
HEOPraHWYECKUX COECTMHEHMUI;
UCII0JIb30BAaTh XUMUYECKYIO
CHUMBOJIMKY JJI COCTaBJICHUS
(bopMyI1 HEOPraHUYECKUX BEILIECTB,
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAIICHHBIX U
CKEJICTHBIX ) (DOPMYII OpraHUIECKHX
BEILIECTB; COCTABIISITh YPaBHEHUS
XUMHUYECKUX PEAKIUN U
PacKpbIBaTh UX CYIIHOCTD:
OKUCITUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIINMA
MOCPEJICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OaJlaHCca 3TUX
peaKkuuii; peakuuii HOHHOTO
oOMeHa MmyTeM COCTaBJIEHUS UX
MTOJIHBIX M COKPAIEHHBIX HOHHBIX
YPaBHEHUI; pEaKkUi TUApOIIN3a,
peaKkIuii KOMIUIEKCOOOpa30BaHMs
(Ha mpuMepe THAPOKCOKOMILIIEKCOB
[IMHKA ¥ aJTFOMUHUS);
MOATBEPK/IATh XapaKTEPHbBIC
XHMHUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMH 1

3aMUCsMU YPaBHEHUI XUMHUYECKUX
peaKuuii;

-yMeTh KJIaccu(pUIIMPOBaTh
HEOPraHUYECKHE U OPTaHUYECKHE
BEII[ECTBA U XUMUUYECKHUE PEAKIIHH,
CaMOCTOSITENIbHO BBIOMPAThH
OCHOBaHUS U KPUTEPHUH JIJISI
KJIaCCU(PUKAIINH U3ydaeMbIX
XAMHYECKHX 00BEKTOB;
XapaKTepU30BaTh COCTaB U
BaKHEHIIINIE CBOMCTBA BEIIECTB,
MIPUHAJISKANTUX K OMPEICTICHHBIM
KJIaccaM U TpyIIaM COeAUHEHHI
(mpocThle BelecTBa, OKCH/IBI,
TUAPOKCH]IBI, COJTH; YTIIE€BOIOPOIBI,
pocThie A3GUPHI, CIIUPTHI, PEHOJIBL,
aJIbJIETU]Ibl, KETOHBI, KAPOOHOBBIE
KHUCIIOTHI, CJIOKHBIE 3(UPBI, )KUPBL,
YTJIEBO/IbI, aMUHBI, aMUHOKHCIIOTHI,
OCJIKM); TPUMEHSTH 3HAHUSI O
COCTaBE M CBOMCTBAX BEUIECTB JJIS




B o0nacTu IeHHOCTH Hay4YHOTO
MO3HAHUS:

-c()OpMHUPOBAHHOCTH MUPOBO33PEHUA,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U
00I11eCTBEHHOM MPaKTHKH,
OCHOBAHHOTO Ha JAMAJOre KyJIbTyp,
CHIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJUKYJIHTYPHOM
MUDE;

-COBEPIIICHCTBOBAHNUE SI3IKOBOM U
YUTATENBCKON KYJIbTYPhI KaK
CpEICTBA B3aUMOJEHCTBUS MEKY
JFOABMU M TIO3HAHUS MUPA;

- OCO3HAaHHE LICHHOCTH Hay4YHOU
NeSITeTbHOCTH, TOTOBHOCTh
OCYIIECTBIISITH IIPOCKTHYIO U
HCCIIE/IOBATEIbCKYIO JAESITeIbHOCTD
HHIUBUAYAIBLHO U B IPYIIIIE;
OBnazneHne yHUBEpPCAIbHBIMU
y‘IC6HBIMI/I IIO3HABAaTCIIbHBIMHU
NEUCTBUSIMU:

AKCIEPUMEHTAIBHON TPOBEPKHU
TUIIOTE3 OTHOCUTEIIBHO
3aKOHOMEPHOCTEH POTEKaHUS
XUMHUYECKUX PEaKUUl U
IIPOTHO3UPOBAHHUS BO3MOKHOCTEN
UX OCYIIECTBJICHUS;

-yMETb MOJATBEPKIaTh HA
KOHKPETHBIX MPUMEpPax XapakTep
3aBUCUMOCTH PEAKLIMOHHOU
CHOCOOHOCTH OPraHMYECKUX
COCIMHEHUH OT KPaTHOCTH U THUIIA
koBasiertHou csi3u ("0 " u "n"),
B3aUMHOT'O BIIUSIHUSI aTOMOB U
TPYII aTOMOB B MOJIEKYJIax; a
TaKKe OT 0COOEHHOCTEM
peanu3anuu pazIuIHbIX
MEXaHU3MOB MPOTEKAHUS PEAKIU;
-YMETbh XapaKTepU30BaATh
AIIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM H BO30YKJI€HHOM
COCTOSTHUM) U HOHOB XUMHUYECKUX
a1eMeHTOB 1 - 4 mepuoaoB
[Tepuoanueckoii cucremsl [1.1.
MeneneeBa 1 X BaJICHTHbBIE
BO3MO’KHOCTH, UCIIOJIb3YsI IOHSTHS
"s", "p", "d-anekTpoHHbBIC"
opOuTaNu, YHEPreTUYECKUE
YPOBHU; OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB U
00pa3yeMbIX UIMH COeTUHEHUH 10
MepUoJIaM U rpynmam;

'}’MCTI) HJ'IaHI/IpOBaTI) U BBIIIOJIHATH
XI/IMI/ILIGCKI/Iﬁ BKCl'IepI/IMCHT
(mpeBpalleHus: OpraHNYECKUX
BEIIECTB IIpU HAIPEBAHUH,
MOJTydeHUE ITHJICHA U U3YYEHUE €ro
CBOICTB, KQUeCTBEHHBIC PEAKIINH HA
aJbACTUIbI, Kpaxmall,

YKCYCHYIO KHCIJIOTY; I€HATYypaIus
6eJ'IKOB HpI/I HarpeBaHI/IH, OBCTHBIC
peakiuu 6eITKOB; MPOBOANTH
peakIy HOHHOTO OOMEHa,
OTIPEICIIATE CPETy BOTHBIX
pPacTBOPOB, KAYECTBEHHBIC PEAKITUH
Ha cynbdar-, kapOoHAT- U XJIOPHUI-
AHUOHBI, HAa KATHOH aMMOHMUA,
pemaTL BKCHepI/IMeHTaJ'IBHBIe
3aga4y 1Mo reMaM "Metaiel" 1
"Hemerasnasl'") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKHA 0€30MaCHOCTH
Ipu OOpaIeHUH C BEIIECTBAaMHU U




B) pabota c uHpopMaIuei:

-BJIa/IETh HABBIKAMH TTOJTyYCHHS
UH(OpPMAINU U3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIIATH ITONUCK, AHAJU3,
CHCTEMaTH3alNI0 ¥ HHTEPIIPETAIHIO
uH(pOpPMALIUU Pa3IMYHBIX BUIOB U
dop™m npesncTaBIeHNUS;

-C03/1aBaTh TEKCThI B Pa3JINYHBIX
dopmaTax ¢ yderoM Ha3HAYCHUS
uH(OpPMALIUU U LIEJIEBOH ayIUTOPHH,
BBIOMpAst ONITUMAIIBHYIO (hOpMy
IPE/ICTaBICHNS ¥ BU3YATIH3ALUH; -
OLICHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTh HH(OpPMALIUH, €€
COOTBETCTBHUE MTPABOBBIM U MOPAIBHO-
THYECKUM HOpMaM;

UCIIOJIb30BATh CPEJCTBA
MH(OPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH B
peLIeHIH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHM3alMOHHBIX 33134 C
co0uroIeHreM TpeOOBaHMIA
SPrOHOMHUKH, TEXHUKH O€30MacCHOCTH,
TMTHEHBI, pecypcocOepexeHus,
MPaBOBBIX M ATHYECKUX HOPM, HOPM
UH(POPMALMOHHOM 6€30MacHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHUS
¥ 3aIIUTHl HTHPOpMALUH,
MH(pOpPMaLMOHHON 06€30MacHOCTH
JMYHOCTH;

71a00paTOPHBIM 000PYTIOBAHUEM;
IPEJCTABIIATh PE3YIbTATHI
XMMUYECKOT'0 SKCIIEPUMEHTA B
dopme 3anucu ypaBHEHHH
COOTBETCTBYIOLIUX PEAKLU U
(bopMynHMpOBaTh BBIBO/BI HA
OCHOBE 3THX PE3YJIbTaTOB;

-yMETb aHAJIM3UPOBATh
XUMHYECKYI0 HH(POPMAITHIO,
MOJIy4aeMYI0 U3 pa3HbIX
HMCTOYHHUKOB (CPEJICTB MaCCOBOM
uHpOpMaINH, CETh

WuTepHer u apyrue);

-BJI/IETh OCHOBHBIMH METOZaMHU
HAY4YHOT'O ITO3HAHMsI BELIECTB U
XMUMUYECKUX SIBIICHUH
(HabroieHKEe, U3MEPEHHE,
HKCIEPUMEHT, MOJECTUPOBAHNUE);
-yMETb IPOBOJIUTH PacUEThI 110
XUMUYECKUM (opMysIaM U
YPaBHEHHSIM XUMAYECKUX PEaKIHi
C MCIIOJIb30BAaHUEM (PUZNIECKUX
BEJIMYMH, XapaKTEPUIYIOIINX
BEILECTBA C KOJUYECTBEHHON
CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B,
KOJINYECTBA BEIIECTBA;
MCTIOJIb30BaTh CHCTEMHBIE
XUMHYECKHIE 3HAHUS JIJIsl IPHHSTHUS
peLIeHN B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX
C BEIIIECTBAMH M UX NMPHUMEHEHHEM;
-yMETb CaMOCTOSTEIBHO
IUTAHUPOBATh U TPOBOJUTH
XUMUYECKUH IKCIIEPUMEHT
(mostyueHue U U3y4yeHHue CBOUCTB
HEOPraHMYECKUX U OPraHUYECKUX
BEIIIECTB, KAUECTBEHHbIE PEAKIIUU
YIII€BOAOPOAOB PA3TUYHBIX
KJIACCOB M KHCIIOPOACOAEPIKAIINX
OpPraHWYECKUX BEIECTB, PELICHNE
HKCIEPUMEHTATbHBIX 33134 110
pacro3HaBaHUIO HEOPTaHUYECKUX U
OpPraHUYECKUX BEIECTB) C
co0JTI0/IeHNEeM IIPaBUI O€3011acHOT0
oOpaleHns ¢ BelecTBaMU U
71a00paTOPHBIM 000PYIOBaHUEM,
(bopMynMpoBaTh ETU
UCCIIEIOBaHMSI, IPEJOCTABIISATE B
pa3nu4yHOi opMe pe3ynbTaThl
HKCIEPUMEHTA, AaHATU3UPOBATH U
OLIEHUBATh UX JOCTOBEPHOCTb;




OK 04.
DddexkTrBHO
B3aUMOJICHCT-
BOBaTh U
pabortath B
KOJUICKTHBE U
KOMaHfIe

-TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSITEIILHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIa/ICHNE HaBbIKaMH y4eOHO-
HCCJICI0BATEIbCKOM, MPOCKTHON 1
COITMATBHOM JIEATEILHOCTH;
OBnaseHue  yHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMU JCHCTBUSIMHU:
0) COBMECTHAs JIeATEeIbHOCTD:
-IIOHUMATh M UCIIOJIb30BATh
MpeuMyIIecTBa KOMaHAHON U
WHIUBUAYAIbHON pabOTHI;
-IIPUHUMATh 1IETTH COBMECTHOM
JIESITCIIBHOCTH, OPTaHU30BBIBATH U
KOOPJIMHUPOBATH JICUCTBUS TI0 €€
JOCTHIKEHUIO: COCTABIATH TJIaH
JIEUCTBUM, paCHIPEEATh POJIH C
Y4eTOM MHEHHUH YYaCTHUKOB
00CyKIaTh pe3yIbTaThl COBMECTHOM
paboThI;

- KOOPJIMHUPOBATH U BBITIOJIHATH
paboTy B YCIIOBUSAX PEATBHOTO,
BUPTYaITbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHS,

-OCYIIECTBIISITh O3UTUBHOE
CTpaTeruueckoe MOBeICHUE B
Pa3IMYHBIX CUTYAITUAX, TPOSIBIIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITH
WHUIIUATUBHBIM
OBnajieHre YHUBEPCATbHBIMU
PETYISATUBHBIMU JEHCTBUSIMHU:

T) IPUHATHE ce0s U IPYTUX JTFOCH:

-YMETh OCYIIECTBIATh
LeJICHAPaBIECHHbBIN MOUCK
XUMHUYECKON MHPOpMAITIH B
Pa3IMYHBIX UCTOYHHUKAX (Hay4IHAs
1 yueOHO-Hay4YHas JIUTeparypa,
Cpe/cTBa MacCOBOM MH(OPMAIIHH,
cetb IHTEpHET U ApyTHE),
KPUTHYECKH aHATU3UPOBATh
XUMHUYECKYI0 HH(pOpMaIIO,
nepepabdaTbIBaTh €€ 1
HCIIOJIF30BaTh B COOTBETCTBUM C
MTOCTaBJICHHOW Y4eOHOM 3a/1auei;
BJIaJICTh CHCTEMOM 3HAHHI O
MEeTOJaX Hay4HOTO MMO3HAHUS
SIBJICHUI TPUPOJIBI, UCTIOIB3yEeMbIX
B €CTECTBEHHBIX HayKaxX U
YMEHUSMH MPUMEHSTH 3TU 3HAHUS
MIPHU IKCIIEPUMEHTATILHOM
HCCJIEOBAHNUM BEIIECTB U IS
0OBSICHEHUS XUMHYECKHUX SIBJICHUH,
MMEIOIINX MECTO B IPUPOJIC
MPaKTUYECKOU JeATEeTbHOCTH
YEJIOBCKA M B IIOBCEIHECBHOM
JKU3HH;

- YMETh IJIAHUPOBATH U BBITIOJIHATH
XUMUYECKUH IKCIIEPUMEHT
(mpeBpalieHus: OpraHMYeCcKuX
BEIIECTB MPH HarPEBaHHH,
MOJTydeHUE STUIICHA U N3yUeHHE
€ro CBOMCTB, KAYeCTBEHHBIE
pEaKIMK Ha ajbJerH/Ibl, Kpaxmall,
YKCYCHYIO KHCJIOTY; JI€HATypaIus
O€JIKOB IPH HATPEBaHHH, [IBETHHIC
peaxiuu 0eIKOB; IPOBOINUTH
peaki HOHHOTO OOMEHa,
OTIPENIeNATh CPEAY BOJHBIX
pacTBOPOB, KAYECTBEHHBIEC PEAKIINN
Ha cynbdar-, kapOoHAT- U XJIOPHUI-
AaHWOHBI, HA KATHOH aMMOHHS,
pemaTh SKCIepUMEHTaIbHbIC
3aga4y 1Mo reMaM "Metamiel" 1
"Hemertanias'") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30MaCHOCTH
MpU OOpaIeHUH C BEIIECTBAMHU U
1a00paTOPHBIM 000PYI0BaHHUEM;
NPECTABIATh PE3yIbTATHI
XMMUYECKOT0 SKCIIEPUMEHTA B
dopme 3anucu ypaBHEHHH
COOTBETCTBYIOIIMX PEAKLIMN U
(bopMyITHUpOBaTh BEIBOJIBI HA
OCHOBE 3THX PE3YJIbTaTOB;




OK 07.
ConeiicTBOBaThH
COXPAaHEHHUIO
OKpYy>Karolen
Cpelbl,
pecypcocbepe-
KCHUIO, IPUMEHSITh
3HaHUs 00
W3MEHECHUU
KJIUMaTa,
MIPUHLIMIIBI
OepexKIMBOTO
MIPOU3BO/ICTBA,
3pPEKTUBHO
JIECTBOBAThH B
Ype3BhIYAIHBIX
CUTYaIUAX

-IPUHUMATh MOTUBBI U apPTyMEHTHI
JIpYTUX JIIOACH IIpU aHaIU3e
PE3yNbTATOB J1EATEIbHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO
JIPYTHX JIIO/IeH HA OLINOKY;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh
MUD C MO3ULUH JIPYTOro YeJIOBEKa;

B 00acTi 5K0I0rH4ecKoro
BOCITUTAHHUS:

-c()OpMHUPOBAHHOCTH IKOJIOTHICCKOM
KYJbTYpbI, TOHUMAaHUE BIHSHUS
COIMATbHO-3KOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON
Y COLMAIIBHOM Cpelibl OCO3HAHUE
TJI00AJIBHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOIIEM;
-IUIAHUPOBAHUE U OCYLIECTBIIEHUE
JIEHCTBUM B OKpYKaroLIeH cpesie Ha
OCHOBE 3HaHMS LEJIEH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHUE IEUCTBUM,
MPUHOCSIINX BPEJ OKpYkKarolen
cpene;

-yMEHHUE MPOTHO3UPOBATh
HeOIaronpusTHbIE SKOJIOTUUECKUE
MOCJIEICTBUS TIPEANPUHUMAEMBIX
JENCTBUMN, TPEAOTBPAIIATh UX;
-pacliupeHue ombITa JEATEIbHOCTH
AKOJIOTUYECKOW HANPaBJICHHOCTH;
-OBJIa/ICHHE HaBBIKaMH y4eOHO-
HCCIIEIOBATENILCKOM, TPOEKTHON 1
COIIMAILHOM JeSTeIbHOCTH;
OCO3HaHHUe TI00aIBHOr0 XapakTepa
HKOJIOTMYECKUX MPOoOiIeM;
-IUIAHUPOBAHUE U OCYIIECTBIIEHUE
JICUCTBUI B OKPYKAIOLIEH cpelie Ha
OCHOBE 3HaHHMS LEJIEH YCTOMYMBOIO
pPa3BUTHS YEJIOBEUECTBA;

AaKTUBHOE HENPUATHUE IEUCTBUM,
MIPUHOCSIIMX BPEJ OKPYXKaroIen
cpene;

-yMEHHUE NMPOTHO3UPOBATH
HEeOJIaroNpUSTHBIE IKOJIOTUIECKUE

-yMETb CaMOCTOSTEIBHO
TUTAHUPOBATh U TIPOBOJIUTH
XUMUYECKHI YKCTIEPUMEHT
(TIosTyueHue U U3yYeHHE CBOWCTB
HEOPraHMYECKUX U OPraHHUECKUX
BEIIECTB, KAUECTBCHHBIC PEAKIINU
YIIIEBOAOPOIOB PA3THUHBIX
KJIACCOB M KHCJIOPOICOACPIKAIINX
OpPraHUYECKHX BEIECTB, PEIICHUE
IKCIIEPUMEHTAIBHBIX 337124 110
pacro3HaBaHUIO HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB) C
COOJTI0ICHHEM TPABHIT O€3011aCHOTO
oOpalleHus ¢ BEIeCTBAMU U
71a00paTOPHBIM 000PYIOBAaHUEM,
dbopMyIupOBaTh 1IN
WCCJICIOBAHMSI, IPEIOCTABIISTH B
pazIuyHON opMe pe3ysbTaThl
IKCIIEPUMEHTA, aHAJTM3UPOBATH U
OIICHUBATh UX JIOCTOBEPHOCTH;

-cOpMHUPOBATH MPEACTABICHUS: O
XHUMHYECKON COCTaBIISIONICH
€CTECTBEHHOHAYUYHON KapTUHBI
MHpPA, POJIM XUMHUHU B IO3HAHUU
SIBIICHUI NPUPOJIBI, B
(GhOpMUPOBAHUH MBIIIJICHUS U
KYJbTYpbI JINYHOCTH, €€

(G yHKIIMOHATBLHOU TPAaMOTHOCTH,
HEO0OXOIUMOM TSI peIIeHUs
MPaKTUYECKUX 3a/1a4y U
SKOJIOTHYECKH 000CHOBAHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U
MIPUPOAHOMU Cpene;

-yMeTh COOJII0/1aTh IpaBHIia
AKOJIOTUYECKH 11€71eCO00Pa3HOT0
MOBEJICHUS B OBITY U TPYIOBOI
JIEATETLHOCTH B IEJISIX COXPAaHCHUS
CBOETO 3/I0POBBS U OKPY’KAIOIIIEH
MIPUPOTHON CPEJIbl; YIUTHIBATH
OMaCHOCTH BO3/JECHCTBHSA HA JKUBBIE
OpTaHU3MBI OIPEIEeIICHHBIX
BEIISCTB, IIOHNUMAas CMBICIT
MoKa3arelisi IpeaeIbHON
JIOTTyCTUMOW KOHIICHTPAIINH;
-yMETbh MPOTHO3UPOBAT,
aHAJIM3UPOBAThH U OLICHUBATH C
MO3UITUM SKOJIOTHUECKOM
0e30IMacHOCTH TTOCICACTBHS
OBITOBOM 1 IPOU3BOJCTBEHHOM
JIeSITEIIbHOCTH YeJIOBEKa,
CBSI3aHHOM C mepepadoTKoi
BCIIECTB; UCIIOJIb30BaTh




IIOCJICACTBHS IPEATIPUHUMAEMBIX
JENCTBUMN, IPEAOTBPAIATh UX;
-pacIIMpEHUE OIBITA IEATEIbHOCTH
JKOJIOTUYECKON HAIIPaBIECHHOCTH;
-OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIIEN0BATENIBCKOM, IPOCKTHON U
COLIMATILHOW NEATECIIBHOCTH;

HOJTYYCHHBIC 3HAHUS JUISl IPUHSTHS
IPaMOTHBIX pelIeHHH PoOIeM B
CHUTYaIUsX, CBS3aHHBIX C XHUMHEH;
-yMETh OCO3HABATh OMACHOCTb
BO3JICHCTBUS HA KUBBIC OPraHU3MbI
OIPE/ICTICHHBIX BEIICCTB, TOHMMAas
CMBICII TTOKa3aTels MPe/IeIbHON
JOITYCTUMOM KOHIICHTPALUH, 1
MOSICHATH HA IPUMEPAX CIOCOOBI
YMEHBILCHHUS U MTPEAOTBPAILCHHUS
UX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M YeJIoBeKa.




2. CTPYKTYPA U COAEP KAHUE OBLIEOBPA3OBATEJIBHOI'O
HPEIMETA «XUMHUS»

2.1 O0bem npeamMeTa M BUABI y4eO0HOI1 padoThI

Bupa yueOHoi1 padoThI Oo6bem B yacax
O0beM 00pa3oBaTe/IbHON MPOrPaMMBbI 192
AUCIHUTIJIMHBI
B T..
OcHOBHOE coep:KaHue 138
B T.4..
TEOPETUIECKOe 00yUeHHE 42
1abopaTOpPHBIE 3aHATUS 16
MPaKTUYECKHUE 3aHATUS 40
IIpogeccnoHAILHO-OPUEHTHPOBAHHOE 40
cojgep:kaHue  (cojepikaHue  NPHUKJIAJTHOTO
MOYJIs1)
B T.4..
TEOpETHUIECKOoe 00yueHne 8
PAKTHYECKUE 3aHATUSA 24
nabopaTOpHBIE 3aHATUS 8
WuanBuayanbHbBIN TPOEKT/CpC 32
KouncyabTanumn 22
IIpomexyTouHasT aTTeCTAUA
(3x3aMeH)




2.2. TeMaTU4eCKH TUTaH M COJICP)KAHUE JUCITUTUIUHBI

HanmeHnoBanue Copep:xanue yueOHOro MaTepuaina (OCHOBHOE U MPOQeCcCHOHATbHO-OpUEHTHPOBAaHHOE), TabopaTtopuble 1 | O0bem |[DopMupyemsble
pa3ziesoB U TEM MPAaKTUYECKUE 3aHATHS, IPUKIATHON MOIYJIb 4acoB | KOMIETEHUUHU
1 2 3 4
OcHOBHOE coJepKaHue
Paznen 1. OCHOBBI CTpOEHUSA BEIIECTBA
Tema 1.1. OcCHOBHOE coJiepKaHne OK 01
Crpoenue aromMoB Teopetuueckoe o0ydyeHue 4
XUMHUYECKUX
CoBpeMeHHast MOJIEb CTPOEHHUS aToMa. DIEKTpOHHAsl KoHpurypauus aroma. Kiaccudukanus XumMuueckux
3JIEMEHTOB U
npupoza 9JIEMEHTOB (S-, P-, d-3s1eMenThI). BanieHTHbIC 371eKTpOHBI. BaieHTHOCTD. DIIEKTPOHHAS IPUPO/Ia XUMHUSCKON
XUMHYECKOS CBSI3H. DIEKTPOOTpULIaTeNIbHOCTh. KoBasieHTHas CBsI3b, €€ PA3HOBUIHOCTH U MEXaHU3MbI 00Pa30BaHUS
CBSI3U (0OMEeHHBIN U TOHOPHO-aKLENTOpHBIH). MoHHas cBsa3b. MeTtannuueckas cBsi3b. BogopoaHas cBs3b. 4
MeXMOJIEKYIISIPHBIE B3aUMOJEHCTBUS.
N3oTomnbl, 0CHOBHOE M BO30YXJIECHHOE COCTOSTHHUE aTOMa, THOPHUAU3AIMs aTOMHBIX OpOUTasIei.
[IpakTHueckue 3aHATHS 2
Perenne nmpakTH4YeCcKUX 3aJaHUI Ha COCTABIEHUE YJIEKTPOHHO-Tpaduueckux Gopmyn aneMeHToB 14
MEPUOJIOB.
Pemenue 3aganunii Ha KCMOJIB30BAHUE XUMUYECKON CUMBOJIMKY U HA3BAHUM COEIUHEHUI IO HOMEHKIIATYpE
MEXIYHAPOJHOTO COI03a TEOPETUUYECKON U MPHUKIIATHON XUMUHU U TPUBUATBHBIX HA3BAaHUH JJII COCTaBJICHUS 2
XUMHUYECKHUX (OPMYIT ABYXaTOMHBIX COeTMHEHUH (OKCUIOB, CyIb()UIOB, TUAPUIOB U T.I1.) U APYTUX
HEOPTraHUYECKUX COEAMHEHUI OTJEIbHBIX KJIACCOB.
Tema 1.2. OcHOBHOE coaepkaHue 2 OK 01
Teopetuueckoe oOydeHue
[IpakTrueckue 3aHATHS 2




[Tepuoanueckuit
3aK0H W Ta0JmIa
.. MenneneeBa

ITepuoauueckas cucrema xumuueckux 3neMeHToB J[.M. Menaeneesa. ®usnueckuii cMmbici [lepuoanueckoro
3akoHa J[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU
IIPOCTHIX U CJI0KHBIX BELUIECTB B COOTBETCTBUU C MOJIOKEHUEM XMMHUYECKOT0 3ieMeHTa B [leproanueckoi
cucreme. MupoBo33peHueckoe U HaydyHoe 3HaueHue [lepuoandeckoro 3akona JI.1. Menneneea. [Iporuossi
.. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

Pemenue npakTUKO-OpUEHTHUPOBAHHBIX TEOPETUUECKUX 3aIaHUI HA XapaKTEPU3aLNI0 XUMHYECKUX
3JIEMECHTOB

«Meramndeckue / HeMETaJUTMYECKUE CBOMCTBA, JIEKTPOOTPHIIATEIIFHOCTD U CPOJICTBO K DJICKTPOHY
XUMHYECKHUX 3JIEMEHTOB B COOTBETCTBHUE C UX AJIEKTPOHHBIM CTPOECHUEM U MOJIOKEHUEM B IIEPUOIUYECKOM
cucreMe XxuMudeckux saemeHToB .M. MenaeneeBay.

Paznen 2. Xumnueckue peakiuu

Tema 2.1. Tumnsl
XUMHAYECKUX
peakuuii

OcHOBHOE COACPIKAHUC

TeopeTI/Iqecxoe o6yquHe

Knaccugukaius u THIIBI XAMHUYECKUX PEAKIIUN C yYaCTHEM HEOpraHMYeCcKuX BeriecTB. KoiumuecTBeHHbIC
OTHOIICHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUEThI MO0 YPABHEHUSIM XUMHYECKHUX
peaximii. Mosb Kak eHAIIA KOJMYECTBa BeniecTBa. MossipHast Macca. 3aKOHBI COXpaHEHUST MacChl U
SHEPTHH.

3akoH ABoranpo. MomnsipHblil 00beM razoB. OTHOCHUTEbHAS TFIOTHOCTH Ta30B.

Peaknuu koMriekcooOpa3oBaHusl C y4acTHEM HEOPTraHMUYECKUX BEIIECTB (Ha MpUMepe THIPOKCOKOMIUIEKCOB
[IUHKA U aIFOMHHHUS).

HpaKTI/I‘{eCKHe 3aHATUA

CocraBieHre ypaBHEHUH peaklnii COeTMHEHUS, pa3NIoKeHUs, 3aMeIIeHNs], 0OOMeHa. Y paBHEHUS PeaKIIHii
TOpEHUs, HOHHOTO 0OMEHA, OKUCIICHUS-BOCCTAHOBIICHHUSI.

Pacdet KOTMYECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJMYECTBEHHBIX XapaKTEPUCTHK MPOAYKTA PEAKIIMH COSTUHEHH S, €CITH OJTHO U3 BEIIECTB JaHO B H30BITKE
W/WAITU CONEPKUT IpuMecH. Pacuer MaccoBo# miir 00HEMHOM JT0JTH BBIXO/1a MMPOAYKTA PEAKIINHI COSTUHEHUS
OT TEOPETUYECKH BO3MOXHOTO. Pacyer 00beMHBIX OTHOIIIEHUH Ta30B. PacyeTr Maccel (00BEM, KOTUYECTBO
BEILIECTBA) MPOJIYKTa PEAKIIMH, €CJIU OJIHO U3 BEILIECTB JJAHO B BUJIE PACTBOPA C ONPEAEICHHOM MacCOBOM
JIOJIEN PAaCTBOPEHHOIO BELIECTBA.

OK 04




ypaBHeHI/ISI OKHCJICHMA-BOCCTaHOBICHUA. CTeneHb OKUCICHUS. OKUCIINTEIb H BOCCTAHOBUTEIb.
OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKknuu B rIpupoac, MpOMU3BOACTBCHHBIX ITPOLCCCAX U

KU3ZHEJEATEIbHOCTH OpraHiu3MoB. OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIN MOTEHIMA cpebl. CocTaBleHuEe U 2
ypaBHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUNA METOJIOM 3JIEKTpOHHOro Oananca. Tunuynbie
HEOPraHMYECKHEe OKUCIUTEIN U BOCCTAHOBUTEIH. DJIEKTPOIN3 PACTBOPOB U PACILIIABOB COJICH.
Tema 2.2. OcHoBHOE coJiepKaHue 2 OK 01
ONEKTPONUTHIEC- | Teqnerueckoe 0OyueHHE 2
Kasi AMCCOLHAIUS
 IOHHEIH o6Men | L €OPHsA DIEKTPOJIUTHYECKOH aucconuaiuu. Peakunn nonHoro oomena. CocTaBieHUE PEAKIIMIA HOHHOTO 2
oOMeHa ITyTeM COCTABIICHHSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHUH.
['unponus coneil. 3HaueHne TUAPOIN3a B OMOIOrHYeCKUX OOMEHHBIX mporeccax. [I[pumenenne ruaponusa B
IPOMBIIIJICHHOCTH.
Paznen 3. CtpoeHue U cBOWCTBAa HEOPTAHUYECKUX BEILIECTB 20
Tema 3.1. OcHOBHOE coJiepKaHue 6 OK 01
Knaceupurauns, | Teqperpyeckoe o6yuenue 2
HOMEHKJIaTypa 1
CTpoeHHe [Ipenmer Heopranuueckoit xuMuu. Bzaumocss3p Heopraunueckux BemecTB. Kiaccuduxanus
HeopraHuueckux |HCOPraHHYECKUX BemecTs. IIpocThie 1 CIOXKHBIC BEIIECTBA. OCHOBHBIE KJIaCCHI CIIOKHBIX BEIIECTB (OKCH/IBI,
BEI[CCTB THIIPOKCHUIBI, KUCIIOTHI, coyr). HOMEHKIIaTypa 1 Ha3BaHWE HEOPTaHMYECKHUX BEIIECTB UCXOIS U3 HX
XUMHUYECKOH (OPMYJIbI UM COCTABICHUE XUMUYECKOH (hOpMYJIIbI UCXO/1 U3 Ha3BaHMsI BELIECTBA 110
MEXIYHAPOAHON MM TPUBUAIBHOW HOMEHKIIATYPE.
MexMomneKyasipHbIe B3auMoaeiCcTBHsI. Kpuctammorunparel. ArperaTHble COCTOSHHSI BEIIECTBA. 2
Kpucranmmieckne n aMmopHbIe BemecTBa. THITHI KpUCTAIUIMYECKUX PEHIETOK (aATOMHAs!, MOJICKYJISIpHAS,
MOHHAs1, METAJITMYECKasi). 3aBUCUMOCTb (PU3MUECKUX CBOWCTB BEIIECTBA OT THIA KPUCTAIINYECKOM PEeIIeTKH.
[TprurHBEI MHOTOOOpA3Hs BEIIECTB.
CoBpeMeHHBIE MTPENICTABICHHS O CTPOSHUH TBEPIIBIX, KUIKHX M Ta3000pa3HbIX BeniecTB. JKuKue KpUCTauIb.
[TpakTueckue 3aHATHS 4




Pemrenue 3a1au Ha pacueT MaccoBOM 10U (MacChl) XUMUYECKOTO JIEMEHTa (COSAMHEHUS) B MOJIEKYJIE
(cMecu). Perienue nmpakTHYeCKUX 3aaHUH 10 KJIacCU(PUKALMK, HOMEHKJIATYype U XMMUYECKUM (hopMysiam
HEOPraHMYECKUX BEUIECTB PAa3JINYHBIX KJIacCOB (HAa3bIBaTh U COCTABIIATH (POPMYIIBI XUMUUECKUX BELIECTB,
OIIpeNIeNIATh IPUHAJIEKHOCT K Kiaccy). Mcrounuku xuMudeckoil nHdopmanuy (HaydHas 1 yueOHo-
Hay4Has JIUTepaTypa, CpecTBa MaccoBoil nupopmanmu, cetb MuTepHer u npyrue). [lonck nudpopmanmu mno
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (OpPMYIIaM.

Tema 3.2. dusuko-
XAMUYECKHE
CBOMCTBa
HEOPTraHUYECKHUX
BCIISCTB

OcHoBHOE coJiepKaHue

10

Teoperndeckoe oOydeHue

Mertamibl. O6uue pu3nyeckre 1 XMMUYeCKHue CBOMCTBAa MeTa/uIoB. CIIOCOOBI OyYeHNUs. 3HAUeHUE
METaJUIOB M HEMETAJJIOB B IIPUPOJIE U KHU3HEIEATEILHOCTH YesloBeKa U opraHu3mMoB. Kopposus mMeTamios:
BU/IBI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UH.

Hemerannsl. OOmue ¢pusnyeckue 1 XMMUUYECKHE CBOMCTBAa HeMeTaJIoB. TunnyHele cBoiicTBa MeramioB [V—
VII rpynn. Knaccuduxkanus 1 HOMEHKIaTypa CoeIMHEHUI HeMeTaioB. KpyroBopoThl OMOre€HHBIX 3JIEMEHTOB
B IIPUPOJIE.

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCUIOB, TUIPOKCUIOB, KUCIIOT, COJIeH
U 7p.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTMHEHHM, BBICIITUX
OKCHJIOB ¥ THAPOKCHUIOB.

HpaKTI/I‘{eCKHe 3aHATUA

CocraBieHne ypaBHEHUN XUMUYECKUX PEAKIUi C y9acTUEM IPOCTBIX U CIOKHBIX HEOPTaHUYECKUX BEIECTB!
OKCH/JIOB METAJUIOB, HEMETAJUIOB M aM()OTEPHBIX HJIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAHUHN U
aM(OTEPHBIX THAPOKCHJIOB, HEOPTaHMUECKUX COJIEH, XapaKTepU3yIOIUX UX CBOMCTBA.

Pemennie npakTHKO-OPHUEHTUPOBAHHBIX TEOPETUUECKHX 3aJJaHUI Ha CBOICTBA U MOJyY€HUE HEOPTaHUYECKUX
BEIIIECTB.

JlaGopaTopHbIe 3aHATHS

JlaboparopHas paboTa «CBONCTBA METAIIIOB U HEMETAIIIIOBY.

UccnenoBanmne Gu3HNUeCKuX U XUMUYECKUX CBOMCTB METAJVIOB U HEMETAJUIOB. Pelienne sKkcrepuMeHTaIbHBIX
3a/1a4y 110 CBOMCTBAM XMMHYECKUM CBOMCTBAM METAJIJIOB M HEMETAIIOB, TI0 PACIIO3HABAHUIO U TTOJTYICHHIO
COEIMHEHUI METaJUIOB U HEMETAJUIOB.

OK 04




Tema 3.3.
[IpousBoacTBo
HEOPTraHUYECKHUX
BEIIECTB.
3HaueHue U

OcHoBHOE coJiepKaHue

Teopetnueckoe o0yueHue

OO01u1me mpeacTaBIeHHs O MPOMBILIUIEHHBIX CIIOCO0aX MOMyYeHHUs XMMUYECKHUX BEIIECTB (Ha MpUMepe
IIPOM3BOJICTBA aMMHUAKa, CEPHOM KUCIIOTHI).

OK 01

[pUMEHEHNE B UepHas u uBeTHast Metautyprus. [Ipaktuyeckoe NIpUMEHEHHUE JIEKTPOIIN3a VIS [TOJIyYE€HUS IETOYHBIX, 2
6bITy 1 Ha IIEJI0YHO3EMENIbHBIX METAIIOB U amoMUHMs. CTEKIIO U CUJIMKAaTHAsI IPOMBIIIIEHHOCTh. [IpoGiiema 0TX0/10B H
[IPOU3BOJCTBE 1OOOYHBIX MTPOYKTOB.
[IpakTuueckue 3aHATUS 2
Pelenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUI O POJIM HEOPTraHUYECKOW XMMUU B PA3BUTHHU MEIULIMHBI, 2
CO3IaHUH HOBBIX MATEpPUAIIOB (B CTPOUTEIBCTBE U JP. OTPACIISIX MPOMBIIIJICHHOCTH ), HOBBIX HICTOYHHUKOB
SHEPruu (aJbTEPHATUBHBIC HCTOYHUKH SHEPTUH) B PEIICHUHU TIPOOIIEM IKOIOTUYECKOM, YHEPreTHUECKOM U
MUIIEBOH OE30MaCHOCTH.
Pazpnen 4. CrpoeHue u CBOMCTBAa OPraHUYECKUX BELIECTB 30
Tema 4.1. OCHOBHOE COJIep>)KaHue OK 04
Knaccngurarpms, Teopernueckoe 06yuecHHE
CTPOCHHE U
HOMEHKJIaTypa [Ipeamer oprannueckoil Xumun. B3anMoCBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.
OpraHHYecKHX XHMMHYECKOE CTPOEHUE KAK MOPAIOK COETUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJI€HTHOCTH. OCHOBHBIE
BelecTB MOJIO’KEHHUSI TEOPUU XUMHUYECKOT0 CTPOEHUSI Oprannyeckux coeuHeHnit A.M. bytieposa. YrnepoaHsiii
CKeJIeT OpraHu4ecKoi MOJIeKyNIbl. MONEKYISIpHBIE U CTPYKTYpPHBIE (Pa3BEPHYTHIE, COKPAIIIEHHBIEC)
XuMH4eckne Gopmybl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOEHUs MoJieKyl. M3omepus u 2
M30MEPHI (CTPYKTYpHasl, reoMeTpuueckas (Iuc-rpanc-u3omepusi). KpaTHocTh XMMHUECKOH CBSI3H.
[TonsiTrie 0 PyHKIMOHANBHOM TpyIe. [[puHIUBI KTacCuPUKAIUKA OPTAHUYECKUX COSAMHEHUN.
MextyHapo/iHasi HOMEHKJIATypa U MPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX COEAMHEHUH.
[IpakTueckue 3aHATHS 4




Homenknatypa opraHu4ecKkux COeMHEHUN OTJeNbHBIX KJIACCOB (HACKHIIICHHbBIE, HCHACHIIIICHHBIE U
apoOMaTHYECKHE YTIIEBOIOPOIbI, CIUPTHI, (DEHOIbI, alIbJACTUbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI U JIp.)
CocraBiieHHE TTOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOpMYIT OpraHMYeCKHX BEIIECTB OTACIBHBIX KIACCOB,
UCTIONB3Ys MX HAa3BaHUS [0 CHCTEMAaTHUECKON HOMEHKIaType. Pacuers! mpocreiinieit popmyIst
OpraHMYECKON MOJIEKYJIbI, UCXO/S U3 DJIEMEHTHOIro cocTasa (B %).

OcHoBHOE coJiepKaHue

16

Teoperuueckoe oOydeHue

10

OK 04

Tema 4.2.
CsoiicTBa
OpPTaHHYECKUX
COCIMHCHUI

OU3NKO-XUMHUYECKUE CBOMCTBA OPraHUUECKUX COESAMHEHUH OTAEIbHBIX KI1acCOB (0COOEHHOCTH
KJIaccu(UKauy 1 HOMEHKJIATyphl BHYTPH KJIAcCa; TOMOJIOTHYECKUH psia 1 o0mmast hopmyria; H30Mepus;
¢u3nyecKue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CLIOCOOBI MOIYUYEHHUS):

— OpCACIIbHBIC YITICBOAOPOIbI. FOpeHI/IC MCTaHa KaK OJWH 13 OCHOBHBIX HCTOYHHKOB TCILJIA B
IMPOMBIIIJIICHHOCTHU U 6BITy. CsolicTBa MIPpUPOAHBIX YTJIICBOAOPOAOB, HAXOXKACHUEC B IIPUPOAC U IPUMECHCHUC
AJIKaHOB,

— HENIPCACIbHBIC 1 apOMATHUYCCKUC YTJIICBOJOPOIBbI. HOJ'II/IMepI/BaHI/IfI 9THUJICHA KaK OCHOBHOC HAIIpaBJICHUEC €T0
HCIIOJIB30BaHMUA. FOpeHI/Ie alCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOTO IJIAMCHU IJId CBAPKH U PE3KU
MCTAJJIOB,

— KHCJIOPOJICOIeprKallie COeTUHEHUS (CITUPTHI U IPOCTHIE APUPHI, PEHOBI, alTbIETU/IBI U KETOHBI,
KapOOHOBBIE KUCTIOTHI M UX MPOU3BOAHEIE). [IpakTHUeckoe mpuMeHeHue STUIICHTIINKOIIS, TTIUIeprHa, QeHoma.
[Tpumenenue popmanbaeruaa, aueTalbIeruaa, yKCyCHONM KUCI0Thl. Mblila Kak COJIM BBICIIMX KapOOHOBBIX
KHCJ0T. Moromme cBoiicTBa MBIJIA;

— a30TCOACPIKAINUEC COCANHCHUA (aMI/IHBI 1 aMHHOKHCJIOTEI, 6CHKI/I).

Knaccudukanus u 0coOeHHOCTH OpraHU4ecKuX peakuuil. PeakunonHsie neHTpol. Pagukansl.
IlepBoHa4aIbHBIE OHATHUS O TUIAX U MEXAHU3MAaX OPTaHUYECKHUX PEAKLIUN.

HpaKTI/IquKI/Ie 3aHATUA

Pemenne nenovex npeBpamieHnii Ha TEHETUYECKYIO CBSI3b MEKy KJIACCAMHU OPraHUYECKUX COCTUHEHNH C
COCTABJICHUEM Ha3BaHUI OPraHUYECKUX COCIMHEHHUN 110 TPUBUAIBHOW MM MEXTYHAPOIHON




CHUCTEMAaTUYECKOM HOMEHKJIaType. Pelenne pacyeTHbIX 3a7a4 110 YPaBHEHMSIM PEAKLUN C y4aCTUEM
OpPraHUYECKUX BEILECTB.

JlaboparopHble 3aHATHS

JlaboparopHas pabota «IlomyueHue 3TuIeHa U U3yUYEHUE €TI0 CBOMCTBY.

[Toryuenue sTuIeHa U3 3TaHOJIA B JTA0OPATOPUU U U3yUEHHE ero (PU3MUEeCKUX U XUMUYECKHX CBOICTB.
CocraBieHue peakiii NpucoeIUHEHHS U OKUCIICHHs Ha IpUMepe 3TujieHa. Perienre pacueTHbIX 3a7a4 ¢
MCII0JIb30BaHUEM TUIOTHOCTH a30B IO BOJOPOJY U BO3IYXY.

Tewma 4.3.
Opranunueckue
BEILIECTBA B
KU3ZHEICSTEIIBHOC
T Y YeJIOBEKa.
[IpousBoacTBo 1

OcHOBHOE COACPIKAHUC

Teoperndeckoe oOydeHue

buoopranuueckue coequnenus. [lpumenenue u 6uosornyeckas posib yrieBoaoB. OKHCIEHHE YITIEBOJIOB —
UCTOYHUK SHEPIUH JKUBBIX OpraHu3mMoB. O0aacTu npuMeHeHus: aMuHOKHCIOT. [IpeBparienus 0enKkoB MUIu
B opranusMme. buonorndyeckue ¢pynkuuu 6enxoB. buonorndeckne GyHKIuM )KupoB. Poib oprannyeckon
XMMHHU B PEHICHUH MPOOJIEM MUIIEBON 0€30MaCHOCTH.

OK 01

IIPUMEHEHHE
OpraHUYECKUX
BEILECTB B
MIPOMBILITIEHHOCTH

HyxnenHoBbIe KUCTOTHI: cocTaB U cTpoeHue. CtpoeHue Hykineotu10B. CoctaB HykiIenHOBBIX KucioT (JJHK,
PHK). Ponb HyK1€MHOBBIX KMCIIOT B KU3HEAESITEILHOCTH OPraHU3MOB.

[Tpon3BOICTBO OPraHNYECKUX BELIECTB: IPOU3BOACTBO METAHOIA, tepepaboTka HedTH. [lommsTHIEH Kak
KPYNTHOTOHHAXXHBINA MIPOAYKT XMMHYECKOro mponsBoacTBa. [Ipumenenue stunena. Ilponssoacrso u
IIPUMEHEHNE KayuyKa U pe3UHBI.

CuHTEeTHYECKHUE B HCKYCCTBCHHBIC BOJIOKHA, UX CTPOCHUC, CBOICTBA. HpaKTI/I'-IeCKO€ HCITIOJIBb30BaHUEC BOJIOKOH.

CuHTeTHYeCKHEe MIICHKU: U30JISIIUS ISl IPOBOJIOB, MEMOPAaHBI JIJIsl OMPECHEHUS BObBI, 3aIIUTHBIC MJICHKU IS
aBTOMOOWJICH, TIJIACTBIPH, XUPYPTrUIECKUE MOBA3KA. HOBBIE TEXHOIOTHHN JAIbHEHUIIIETO COBEPIIICHCTBOBAHUS
MOJMMEPHBIX MAaTEpPUAJIOB.

Ponb opraHqucxoﬁ XWUMHHU B pCHICHUA HpO6J’I€M 3HCpFeTI/I‘-IeCKOI>'I 6630HaCHOCTI/I, B pa3BUTHU MCIUIIUHEI,

CO3IaHUH HOBLIX MAaTCpHaJIOB, HOBBIX HCTOYHHUKOB SHCPIUA (aJ'IBTepHaTI/IBHLIC HMCTOYHHUKH 3HCpFI/II/I).

HpaKTI/ILIeCKI/Ie 3aHATUA




Pemenune npakTUKO-OpUEHTUPOBAHHBIX 33JJaHHUH 110 COCTABICHUIO XUMUYECKUX PEAKIIUN, OTPAKAIOIINX
XUMHYECKYIO aKTUBHOCTh OPTaHMUYECKUX COCAMHECHUI B PA3IMYHBIX Cpeaax (MMPUPOTHBIX, OMOJIOTUIECKUX,
TEXHOTCHHBIX ).

Paznen 5.

Kunernueckne n TEPMOANHAMHUYCCKUEC 3AKOHOMCPHOCTH IMMPOTCKAHUA XUMHUYICCKUX peaKHI/Iﬁ
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Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
MPOTEKAHUS
XHUMHYECKHUX
peakuuii

OcHOBHOE COJACPpIKAaHUE

Teopetnueckoe o0yueHue

Xumnueckue peakiuu. Knaccupukanus XuMUUECKUX peakLuii: o (pa3oBoMy COCTaBy (FTOMOTE€HHbIE U
reTepOreHHbIE), 10 UCIOIb30BAHUIO KaTaau3aTopa (KaTaJuTHUYEeCKUE U HEKATAIUTUYECKHUE).

CKOpOCTh peaKInu, €€ 3aBUCUMOCTh OT Pa3IMuHbIX (DAKTOPOB: MPUPOJIBI PEArHPYIONINX BEIIECTB,
KOHIIEHTPALlMH pearupyroliyx BeLiecTs, TeMuepaTypsl (npasuio Bant-I'odda), miomanu peakimoHHOH
MOBEPXHOCTH, HAJIMYMSI KaTajau3aropa. Poib kaTanu3aTtopoB B IPUPOJAE U IPOMBILIUIEHHOM IPOU3BO/ICTBE.
OHeprus akTUBallMU. AKTUBUPOBAaHHbIN KoMIuleke. KatanusaTopsl u katanus. Ponb kaTanu3atopos B IpUpone
Y TIPOMBILIUIEHHOM IPOU3BOJICTBE.

JlaboparopHble 3aHATHS

OK 01

W3yueHne 3aBUCUMOCTH CKOPOCTH XHMUYECKON PEaKIK OT KOHIICHTPALMHU PEarupyromnx BemecTB U
TeMIIepaTyphl.

JlaGoparopHas paboTa

1.JIaboparopHas pabota «OnpeneneHne 3aBUCUMOCTA CKOPOCTH PeaKIIUK OT KOHIIEHTPALUU pearupyromux
BerecTBy». McenenoBanne 3aBUCHMOCTH CKOPOCTH PEaKIMK OT KOHIeHTparmu. OnpeaeneHne KOHCTaHThI
CKOpPOCTH peakluy rpauyeckuM METOA0M.

Tema 5.2.

OcHOBHOE coziepKaHue

Teopetnueckoe o0yueHue

OK 01




Tepmonunamuyeck Kinaccudukarus XUMAYECKUX PEAKIIUI: TI0 TETUIOBOMY 3P PEKTy (IK30TePMHUUECKHE, YHIOTCPMUICCKUE), TIO
ue obparumoctH (oOpaTtumbie 1 HeoOpaTtumbie). TemnoBbie 3((HEeKTh XUMUYECKHX peakiuil. TepMoxumMuyeckue
3aKOHOMEPHOCTH |ypaBHeHUs. OOpaTUMOCTh peakinil. XuMHUYecKOoe PaBHOBECHUE U €r0 CMEILEHUE MO ACMCTBUEM Pa3IMUHBIX
MPOTEKAHUS (dakTOpoB (KOHIICHTpAIIHSI PEareHTOB WIIM IPOAYKTOB PEAKINH, TABJICHHE, TEMIIEpaTypa) sl CO3aHuUs
XUMHUYECKUX ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX ITPOLIECCOB.
peaKuid. [TonsiTue 06 sHTaIBIIUK U dHTponUU. DHeprus [ mooca. 3akon ['ecca u ciencTBus u3 Hero. Ponb cMemnieHus
PaBHoBecue PaBHOBECHSI B TEXHOJIOTMYECKUX ITPOLIECCAX.
XUMHUYECKUX
peakuuii [IpakTuyeckue 3aHATUS
[Mpunmun Jle Llartense. Brusaue pa3nuyapix (akToOpoB HA H3MEHEHUE PAaBHOBECHS] XUMHUECKUX PEAKIIUH.
3aKOH JACMCTBYIOIIMX MAacC U KOHCTAHTA XUMUYECKOr0 paBHOBecHsl. PacueTsl paBHOBECHBIX KOHLIEHTpaLUi
pearupyoIrX BEIIeCTB U MPOAYKTOB peakiuid. PacyeTs! TernoBoro a¢dekra peakiuu.
Pemenue npakTUKO-OpMEHTHPOBAHHBIX 3aJJaHUI Ha MpUMeHeHne npuHuuna Jle-Illarense s HaXOXKaAECHUS
HATIPABIICHUS CMEIICHUSI PABHOBECHSI XMMHYECKON peakIny U aHan3 (PaKTOPOB, BIUSIONINX HA CMEIICHUE
XUMHUYECKOT'O PAaBHOBECHSI.
JlaboparopHble 3aHATHS
JlaboparopHas pabota «/3ydyeHne BAUSHUS pa3IU4HbIX (PAKTOPOB HA CMEIIEHNE XUMUYECKOTO PABHOBECHSI».
HccnenoBanue BIUSHUS U3MEHEHUSI KOHLIEHTPAILIMU BEILECTB, PEAKLIUU CPEABI U TEMIIEPATYphl HA CMEILICHHE
XUMHUYECKOT0 paBHOBecHsl. CpaBHEHHUE MOJIYYEHHBIX PE3YJIbTATOB C TEOPETUUECKU IPOTrHO3UPYEMBIMHU Ha
ocHoBe npunHnuna Jle larense.
Paznen 6. JucnepcHbie cucTeMbl
Tema 6.1. OcHOBHOE coziepKaHue OK 01
Aucnepcrble Teopernueckoe 06yueHHE OK 07
CUCTEMBI U
bakTophI MX Hucnepcusbie cuctembl. Komnouansie cucteMsl. VICTUHHBIE pacTBOPBI.
YCTORYMBOCTH PactBopenne kak ¢usznko-xuMuueckuil mpoiecc. PactBopsl. CiocoObl MPUTOTOBIICHUS pacTBOpPOB.

PaCTBOpI/IMOCTB. MaccoBas mois PACTBOPCHHOT'O BCIICCTBA. Hpeﬂeano AONYCTUMBIC KOHICHTPAIUU U UX




UCTIOJIb30BaHUE B OIICHKE HKOJIOTUIECKOM 0€301MacHOCTH.

Knaccugukarus tucnepcHbIX cucTeM 1o coctaBy. CTpoeHue u (hakTopbl yCTOWYMBOCTH TUCTIEPCHBIX CHCTEM.
Pacrnio3HaBaHMe HCTHHHBIX PaCTBOPOB, KOJUIOMIHBIX PACTBOPOB M rpydoaucnepcHbIX cucteM. CTpoeHue
MUIIeIUTBI. PaccenBaHue cBeTa Mpu MPOXOXKJACHUU CBETOBOT'O ITyYKa Yepe3 ONTUYECKA HEOAHOPOIHYIO CpeLy
(oddexra Tunnans).

[TpakTuyeckue 3aHATHS 4
Pemienue 3a1a4 Ha IPUTrOTOBIIEHUE PACTBOPOB.
Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI HA IUCHEPCHBIE CUCTEMBbI, HCIIOIb3yEMBbIE B
OBITOBOM 1 IPOM3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKA, C MO3ULUM IKOJIOTHYECKOi 0€301macHOCTH 4
MOCJIEACTBUM U I'PaMOTHBIX PEIIEHUHN Po0JieM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. OcHOBHOE coziepKaHue OK 04
Hcc?eﬂOBaHHe JlaGopaTopHble 3aHATHS
CBOWCTB
JCTIEPCHBIX JlabGopaTtopHast pabora «[IpuroroBieHue pacTBOpOB».
CHCTEM JUIS HIX IIpurorosnenue pacTBOpPOB  3aJaHHOU (MOnsIpHOM)  KOHILIEHTpaluHu (¢ IIPaKTHUKO- 2
unenTduKauy  |OPHCHTHPOBAHHBIMH BOIIPOCAMH), OTIpEIeNIEHUE CPebl BOJHBIX PACTBOPOB.
JlaGopaTtopHast pabora «/cciaenoBaHue TUCTIEPCHBIX CHCTEM.
[TpuroroBneHne U N3y4€HHUE CBOICTB IUCIEPCHBIX CUCTEM PA3HbBIX BUJIOB: CYCIIEH3UHU, SIMYJIbCUH,
KOJUTOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTUHHBIX U KOJUIOUJIHBIX PAaCTBOPOB, BBISIBIEHHE OCHOBHBIX Z
pa3auyunii MeX1y HUMH.
Paszpnen 7. KauecTBeHHbIE peakiiii 0OHAPYKEHUSI HEOPTaHUYECKUX U OPTraHMYECKUX BEIECTB 10
Tema 7.1. OcHOBHOE coziepKaHue OK 01
Obnapysenne [IpakTueckue 3aHATHS
HEOPraHMYECKUX
KATHOHOB M KauecTBeHHbIE XUMUUYECKHE PEAKIINH, XapaKTepHbIE 1JIs1 OOHAPYKEHHs] HEOPTaHUYECKUX BEUIeCTB (KATHOHOB
AHHOHOB U aHnoHoB). CocTaBiieHHe ypaBHEHUH peakiuii oOHapyxeHust KaTHoHOB [-VI rpynn u aHHOHOB, B T.4. B A
MOJIEKYJISIPHOM ¥ HOHHOH (hopMax.
Peakuuu oOHapyXeHHsI HEOPraHUYECKHX BEILIECTB B PEAIbHBIX 00BEKTAX OKPYKaIOLIEH CPeIbl.
JlaGopaTopHblie 3aHITHS 4




OO0HapykeHre HEOPTaHUYECKUX BEIIECTB (KaTMOHOB [-VI rpynn min aHMOHOB) C UCIIOJIb30BaHUEM
KaUECTBEHHBIX AHAJTUTUYECKUX PEAKLINM.

JlaGopaTtopHnas pabota

JlaGopaTopHas pabota « AHaTUTHYECKHE peakinu KaTHOHOB [—VI rpymmy.

[TpoBeneHne KaueCTBEHHBIX PEaKIUil, UCIOJIb3YEMBIX AJIs1 OOHAPYKEHHs KaTHOHOB | rpymmbl (kanus, 4
HaTpusi, Maraus, ammonus), I rpynmel Ha npumepe 6apwust, 111 rpynmer — cBuHIA, [V rpynmel — axroMuHMS,
V rpynnst — xenesa (1L u III), VI rpynmet — Hukenst. Onucanue HaOIl0JaeMbIX SIBJICHUN M COCTABJICHUE
XUMHUYECKHUX PEaKIIHA.
Tema 7.2. OcHOBHOE coziepKaHue 2 OK 04
Obuapyxerne [TpakTHyeckue 3aHITHS 2
OpPraHUYECKUX
BEILIECTB KauecTBeHHbIE XUMUYECKHE PEAKIINH, XapaKTEPHbIE J1JIs1 OOHAPYKEHUSI OT/AEIbHBIX KJIAaCCOB OPraHUYECKUX
OTHEIBHBIX COEIMHEHUI: (PEHOJIOB, albAETHI0B, KpaxMaia, YKCyCHON KUCIOThl, aMUHOKHCIIOT U Jp.
KITACCOB C Jenarypanus 0eJKOB PU HATPEBAaHHUH, [IBETHBIC PEAKIIH OEIKOB. 5
HCHOTB30BaHMeM | COCTABICHNE KaYeCTBEHHBIX PEAKIUi OOHAPY/KEHHUs OPraHUIECKUX COCAMHEHUI OT/ACIBHBIX KIIACCOB.
KaueCTBEHHBIX
peakuui
[TpodeccnonanbHO-OPUEHTUPOBAHHOE COIepKaHUE (COEPIKAHNE MPUKIIATHOTO MOIYJIs ) 40
Paznen 8. XuMus B OBITY U TPOU3BOJCTBEHHON JESTEILHOCTH YeIOBEKa 6 OK 01
Tema 8.1. Xumus B [OCHOBHOE cofiepKaHue 6 OK 04
OBITY U I OK 07
paKTUYEeCKUE 3aHATHUS 6
MIPOU3BOJICTBEHHO
1 nesrenpHOCTH | DKOJOTMYEcKas 0€30IaCHOCTh MOCIEACTBHI OBITOBOM U IPOM3BOICTBEHHOMN JIEATEILHOCTH YEI0BEKA, 4
YyeoBeKa CBsI3aHHAs ¢ epepaboTKOI BEIIeCTB; MOUCK M aHAIN3 XUMUYECKON HH(DOPMALIUK U3 pa3IMYHbIX
HMCTOYHUKOB (Hay4Has U yuyeOHO-Hay4YHas IUTEpaTypa, CpeacTBa MaccoBOi HH(OpMaIu, ceTh HTepHeT u
npyrue). Keticel (¢ yaerom Oynymieit mpodeccrnoHaaIbHOM ASSITEIBHOCTH) Ha aHAIN3 WH(OPMAITUHU O
MIPOU3BOJICTBEHHOMU JESITEILHOCTH YeJIOBEKa, CBA3aHHOM ¢ mepepaboTKOM U MOIyYeHUEM BEIIEeCTB, a TAaKkKe
C 9KOJIOTMYEeCKON 06€30MacHOCTHIO.
3ammura keiica: [IpencraBienne pe3yabTaTOB peIICHUs KEHCOB (BBICTYIUICHUE C MPE3eHTAIEH ) 2




Pasnen 9.

HccnenoBanue 1 XUMUYECKUNA aHATTN3 00BEKTOB TEXHOC(HEPHI

34

Tema 9.1. OcHOBHOE cojiepKaHue OK 01
Octossl _ |'TaGoparopubie 3ausTust
nabopaTopHOI
NPAKTHKH B JlaboparopHas paboTta «OCHOBBI JIAOOPATOPHOM MTPAKTUKI.
npodeccHoHaTbH JlaboparopHas nocyaa U XuMHueckue peakTuBbl. OCHOBHBIE JIabopaTopHbIe onepaiuu. JlaboparopHoe 2
BI X JTa6OpATOpHSIX obopynoBanue. TexHuka 6€30MacHOCTH U TIPaBHIIa padOTHI (ITOBEICHNUS) B JIA0OpaTOPHUH.

[IpakTrueckue 3aHATHS 6

BrinonHeHne TUITOBBIX PacyeTOB MO TEMATUKE HKCIIEPUMEHTA (BBIXOJ IPOAYKTA PEAKIIMH, Macca HABECKH,

00BeM pactBoputens). O0paboTka JaHHBIX, aHAJIU3 U OLIEHKA UX IOCTOBEPHOCTH (BBIYHCICHUE CPEIHETO R

3HAUCHUS IKCIIEPUMEHTAIBHBIX JJAHHBIX, MOTPEIIHOCTH ). [IpencTarienne B pa3inaHoi popme pe3yibTaToB

JKCcTepuMeHTa (Tabnuia, rpaduk, OTYET, TOKIA], MIPE3CHTALIHA)
Tema 9.2. OCHOBHOE COJIep>KaHue 6 OK 01
XuMU1eCKui Teopernueckoe 06yueHHe OK 07
aHam3 — —
R — Haznauenue TexHuueckoit Bonbl. TpeOoBaHMS K TEXHUYECKOW BOJIE MO TPYIINaM NOTpeOIeHUs.
BOJIbI KauecTBO TeXHMUECKOI BOJBI pa3HBIX BUIOB. XUMUYECKHUI aHATN3 U MPOU3BOACTBEHHBIN KOHTPOJIb COCTaBa

TEXHUUYECKOH BOJIbI. CYIIHOCTh METOa TUTPOBAHUSI. 2

AHanu3 TeXHUYECKOW BOABI Ha )KECTKOCTh U JpyTrue mokaszarenn. KuCI0THOCTh U IIETOYHOCTh BOIBI.

Omnpenenenue oOIIeii 1 CBOOOTHOM MIETOYHOCTH (KUCIOTHOCTH) METOJIOM TUTPOBaHuUA. pH cpenbl 1 MeTo bl ee

onpezaeneHus. JKeCTKOCTh BOJIBI H METOJIBI €€ OTPEeICIICHUSI.

[TpakTHdeckue 3aHsTH 2

CriocoObI BEIpaKEHUST KOHIICHTPAIIUU PACTBOPOB: MacCcoOBast JIOJIsl PACTBOPEHHOTO BEIIECTBA, MOJIIPHAS U

MOJISTbHAS KOHIIGHTpaluu. TUTp pacTBopa. PemeHue npakTHKO-OPUSHTHPOBAHHBIX TEOPETHICCKUX 3aTaHUH 2

Ha

pacyeT KOHI_ICHTpaI_II/Iﬁ 3arpsA3HAOINX BCHICCTB U UX CPABHCHUC C ITPEACIIBHO JONMYCTUMbBIMU KOHICHTPALUAMU

(TIAK).




JlaGopaTopHble 3aHATHS

HccnenoBaHre XMMUYECKOTO COCTaBa MPOO TEXHUYECKOM BOJIBI.

JIaboparopHast pabota «OnpeneneHne )KeCTKOCTH TEXHUIECKOU BOIBI METOJOM TUTPOBAHUSIM.
KoMIuiekcOHOMETpHUYECKOe OIPEIeIICHUE KECTKOCTH (CyMMBbI HOHOB KaJIBITUSI K MarHUs) B Cpeic aMMOHUIHO-
ammuadHoro OydepHoro pacteopa (pH 9-10) o obpa3oBanuto ¢ TpriIoHOM b ManoarcconnupoBaHHBIX
KOMIUIEKCHBIX COEIMHEHUM.

Tema 9.3.
XUMHUYECKUH
aHaJIM3 BO3/IyXa

OcHoBHOE cofiepKaHue

Teoperudeckoe oOydeHue

XUMHYECKUH COCTaB aTMOC(EPHOro BO3AyXa, Bo3ayxa paboyeil 30Hb1. Bpennbie BemecTBa u mpuMecH B
BO3/yX€ JKUJIBIX MIOMEIICHUI, B BO3yXe paboydeii 30Hb1. HopmatuBHbie noKkymeHThl. [locnenctBus
BO3JIEUCTBUS BBICOKOM KOHIIEHTPALMH YIJIEKUCIIOrO ra3a Ha OpraHu3M 4esoBeka. MeponpusTus 1o CHIXKEHHUIO
YPOBHSI 3arpsSI3HEHHOCTH BO3/TyXa UCCIEAYyEeMON KOMHATHI.

[IpakTueckue 3aHATUS

I'uruennyeckas OL€HKa CTETIEHU 3arpsiI3HEHUS BO3/1yXa TOMEILIEHUS HA OCHOBE COIIOCTABIEHUS KOHIIEHTPALH
JMOKCHJIA YTJIEPO/ia C COOTBETCTBYIOIUM THTMEHUYECKUM HOPMAaTHBOM.

Pemenne mpakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKHUX 3aJaHUI Ha pacueT KOJIMUECTBA BEILIECTBA,
KOHIEHTpAlui BpeIHbIX MpHUMecel B aTMOC(HEPHOM BO3yXE U BO3/lyX€e OMEIECHHI.

JlaGopaTopHbIe 3aHATHS

JlaboparopHas paboTa «Onpeaenenue coepskanus yrIeKUCIOro Ta3a B BO31yXe MOMEIIEHHUS dKCIpecc-
MeToom». McecnenoBanue npo6b Bo3ayxa padoueit 30Hbl. OnpeielieHne coiep:kaHus yIIIeKUCIIOoro ra3a B
BO3/IyX€ MOMEIIEHHSI KCIIPECC-METOIOM.

OK 01
OK 07

OcHoBHOE cofepkaHue

Teopernueckoe o0yueHue

OK 01
OK 07




Tewma 9.4.
XUMUYECKUI
aHaju3 npoo

MaTepHaJIOB
CTPOUTEIBHO-
pecTaBpalMOHHOU
JIESITEeILHOCTH U
nu3aiHa

Knaccudukanus marepuanos, HCIIOIb3YEMbIX B CTPOUTEIBHO-PECTABPALIMOHHON JESTETLHOCTH IO COCTaBY, UX
HAa3HAYCHHUE U IPUMEHEHNE. XMMUYECKUN aHAIN3 MATEPUAJIOB CTPOUTEIBbHO-PECTAaBPALIMOHHON JEATEIIBHOCTH U
nu3aiiHa. XMMUYEeCKU COCTaB MUTMEHTOB, KpPaCUTENEH, BSUKYIIUX CMecei, 0COOEHHOCTH UX CBOICTB U
IPUMEHEHHS B IPOPECCHOHATIBHOM IesTeNbHOCTH. BerecTBa, ncnoab3yeMble B Ka4eCTBE ITUTMEHTOB H
cBsA3yrOIMX MarepuanoB. Mcropuueckas cpaBka. CoOBpeMEHHbIE MaTEpUAIIb.

HpaKTI/IquKI/IC 3aHATUA

KayecTBeHHBIN 1 KOJTMYECTBEHHBIN COCTAB MIPOO MAaTEpUaAIOB CTPOUTEIBHO-PECTABPALIMOHHON JESITeIbHOCTH U
nu3aiiHa. Kitaccuukanus Kpacok 1o yKPBIBUCTOCTH, IPO3PAYHOCTH B 3aBUCIMOCTH OT UCTIOIB3YEMBIX
IIUTMEHTOB U CBS3YIOLIMX BelecTB. OnpeeseHre cocTaBa KpacoK Ha COAEPKAHNE MUKPO U MAKPOIIEMEHTOB.
Perienue npakTHKO-OpUEHTHPOBAHHBIX 33JaHUN IO XUMUYECKOMY aHaJIU3y NPo0 MaTepuanoB
CTPOUTEIBHOPECTABPALMOHHOMN ACATEIBHOCTH U JU3alHA.

JIaGopaTopHbIe 3aHATUS

HccnenoBanre MaTepralioB CTPOUTEIBLHO-PECTABPAIIMOHHON JICATEIBHOCTH M TU3aiiHA.

JIaboparopHas pabota «/3roToBieHre Kpacok (1moa00p MUTMEHTOB U CBSI3BIBAIOIIMX BEIIECTB)». MccnenoBanue
MPUPOHBIX MUHEPAJIOB, MTOJYYCHHE TUTMEHTOB MyTEeM XUMHUYECKHX PEaKIUi, OTPeICTICHUE CBA3YIOIINX
MaTepuasioB. CpaBHEHUE YKPBIBUCTOCTH U TIPO3PAYHOCTH MOJTYYCHHBIX KPACOK ITyTEM HAHECEHUS MX Ha JIUCT
Oymard.

Tema 9.5.

OcHOBHOE coiepKaHue

Teoperuueckoe o0ydyeHue

OK 01
OK 04




HccnenoBanue Y4eOHO-HCCIe10BaTENbCKHNA IPOSKT B 00aCTH HCCIIeJ0BaHUS 00BbEKTOB TeXHOChephl. O630p TeM yueOHO- OK 07
00BEKTOB HCCIIEI0BATEIBCKUX IMIPOSKTOB. AJITOPUTM BBIIIOJIHEHHUS TpoekTa. OnpeneneHne npodaeMbl HCCIIeI0BAHMS. 2
TEeXHOC]EpHI Meroap! moucka, ananu3a 1 00paboTKH HHPOPMALIHHU O MIPOSKTE B PA3IMYHBIX HCTOYHHUKAX.
[IpakTrueckue 3aHATHS 6
O0ocHOBaHNE aKTYaJIbHOCTH BBIOpPAaHHOM TeMbl. BrisiBieHne npoOiemsl uccienoBanus. BeiOop 0OBEKTOB
MeToJ10B uccienoBanus. [locraHoBKa 1eneii u 3aqa4 uccnenoanus. OnpeneneHne NpoIyKTa HCCIIET0BaHuUS. 4
Omnpeznenenue 3TaroB U COCTaBIICHHUE TUIaHA HCCIIEIOBAHMUS.
3ammra npoekTa: [IpencraBnenne pe3ynbTaToB BHIIOIHEHUS YI€OHO-HCCIEI0BATEIBCKIX IPOCKTOB 2
(BBICTYIIJICHHUE C MTPE3EHTAIINEH ).
[TpomesxyTouHas aTTecTanus Mo AUCHUILTNHE (IK3aMeH) / KOHCYJIbTalluH 22
WHauBHyanbHBIA TPOSKT 32

Bcero

192




3. YCJIOBUS PEAJIMZALIMU ITPOTI'PAMMBI
OBHIEOBPA3OBATEJIBHOT'O IPE/IMETA

3.1. TpeboBanus K MHHMMaJbHOMY MAaTepPHAIbHO-TEXHUYECKOMY
00ecreueHuno

Jlis peanu3zanuu NporpaMMbl TUCHUILTMHBI JOJIKHBI OBITH TIPEyCMOTPEHBI
CJIEIyIOUIUE CTIeIIMANIbHBIC TOMEIICHUS: YUCOHBI KaOMHET XUMUU W/WIH y4eOHOU
XUMHUUYECKOH 1abopaTopui.

O6opynoBanne ydeOHOTO KaOuHeTa (HAIJISIAHBIE TMOCOOUs): HaOOpbI
HIAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYJ, MOJENH KpPUCTAJUIMYECKUX PEIIETOK,
KOJUIEKIIMM TIPOCTBIX W CJOXXKHBIX BEIIECTB W/WIM KOJUICKIMUA TOJUMEPOB;
KOJUIEKITUSI TOPHBIX MTOPOJ U MUHEPAJIOB, Tabauia Meneneesa, yueOHbIe (PUITbMBI,
M poBbIe 00OPA30BATENBHBIE PECYPCHI.

Texnuueckue cpencTtBa O0O0y4deHHUsA: KOMIBIOTEp C  yCTpONCTBaMu
BOCIIPOU3BEJCHUSA 3BYKa, [MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAHOM,
MyJIbTUMEINIHAS T0CKA, YKa3Ka-MPe3eHTep AJIsl MPE3CHTaLUMI.

O6opynoBanue nabopaTopur U pabOYUX MECT J1abOpaTOPHUH: MEH3YPKH,
MUTMETKU-KaNeIbHULIBI, TEPMOMETPhI, MHUKPOCKON, JIYINbl, TMPEAMETHBIE U
MMOKPOBHBIE CTEKJIA, TUTAHIIIETHI JJIsl KaeJIbHBIX Peakiuii, puibTpoBaibHas Oymara,
MPOMBIBAJIKHM, CTEKJIIHHBIC MPOOWPKU, PE3UHOBBIE NPOOKU, (HOHAPUKU, HAOOP
PEaKTUBOB, CTEKJIIHHBIC MAJIOUYKH, IITATUBBI JJII TPOOUPOK; MEPHBIE LUJIUHJIPHI,
BOPOHKH CTEKJISIHHbIE, BOPOHKH JenuTelabHble UumuHapudeckue (50-100 mm),
CTYIIKH C MECTUKOM, (papdopoBbie yaliku, MUHLETHI, GUIBTPHl OYMa)KHbIE, BaTa,
MapJisi, 4YaCOBbIE€ CTEKJa, JIEKTPOIUIMTKH, JTaOOPATOPHbBIE IITATUBBI, CIIUPTOBBIC
TOPEJIKHU, CIIMYKH, PUOOp AJIS MOTYYSHHS Ta30B (MU MPOOUpKa ¢ Ta300TBOIHOMN
TpyOKoO#), nAepkatenu [Jisi NPOOUPOK, CKISHKU JJIi XpaHEHUsS pPEaKTHUBOB,
pa3gaTo4yHble JIOTKW; XuMuueckue ctakanbl (50, 100 u 200 mm); mmarenu;
MAHIICTHI, TUTEJIBHBIC HIUIIBI; CEKYHIOMEDPHI (TaltMephl), MEpHBIE TTPOOUPKHU (Ha
10-20 mu1) u mepuble Koa0bI (25, 50, 100 1 200 M), BoasiHas 6aHs (MJIU TEPMOCTAT),
CTEKJISTHHBIE TAJIOYKW; KOHWYECKHe KoJIObI it TuTpoBanus (50 u 100 mm);

HHIUKATOPHBIC IIOJIOCKHU JIA OIIPCACIICHUA pH N CTaHAApPTHAA HHIUKATOPpHAaA



1IKaJIa; YHUBEpCAIbHBIN UHANKATOP; nuneTku Ha 1, 10, 50 mu (unu go3atopsi Ha 1,
5 u 10 mu), OropeTku uisl TUTPOBAHMS, MeauUuHCKe mmpunbl Ha 100—-150 mur,

1abopaTopHbIe W/ WM aHAIUTUYECKHUE Bechl, pH-MeTphl, CymmibHbIN mKad, u 1p.

nabopatopHoe 000pyI0BaHUE.

3.2. UndopmarnrionHoe odecrieyeHue pean3aiiy mporpaMmMbl

OcHoBHbIE NTeYaTHBIE H3TaHUA

OcHOBHBIE HCTOYHHKH
uHpopmannu

Kosun4vecTBO 3K3eMILISIPOB

1. | Bacunesckas, E.N.
Heoprannueckas xumusi:
yuebHoe nocobue / E. 1.
Bacunesckas, O,U. Ceuxo, T.JI.
IIesuosa. — Munck: PUIIO,

OBC «Jlanby»
https://e.lanbook.com/book/131838
Hoctyn ¢ nro60# Touku MHTEpHET TocTe
peructpauuu ¢ IP anpecos KHUTY

E.I'.T'onuapos,B.}O. Kougpamms,
AM.XoBuB,lO.I. AduHoreHos.-
Cankr-IlerepOypr:Jlanp,2020.-

2019.-248 c.
2. | OcHoBbl o0mier xumuu: ydeOnoe | ObC «Jlanb»
mocooue ISt CIIO /| https://e.lanbook.com/book/146667

Hocryn ¢ nro60i Touku MHTEpHET mocie
peructpauuu ¢ IP anpecoB KHUTY

/9.A.AnekcanapoBa. — 2-¢ W31,
crep. — Cankr-IlerepOypr: Jlaus,
2021.- 396 c.

464 c

3. | Anekcanaposa,d.A. ObC «Jlaupy»
Heopranudeckast xumust. | https://e.lanbook.com/book/173131
Teopetnueckue OCHOBBI u | Joctym ¢ mo60it Touku MHTEpHET TIOCIe
na0opaTOpHBII npakTukyMm: | peructpanui ¢ IP agpecos KHUTY
y4eOHUK IE CIIO

4. | EropoB, B.B.O6mas  xumus:
yuebnuk 11t CI1O /B.B.Eropos. —
Cankr-IlerepOypr: Jlans, 2022. -
192 c.

OBbC «Jlanb»
https://e.lanbook.com/book/183248
Hoctyn ¢ nr060it Toukn MHTEpHET Moce
peructpanuu ¢ IP agpecoB KHUTY

JdonosiHuTEe/ILHAS JIUTEpPATYypa

I[OHOJIHI/ITCJILHI)IC HCTOYHUKH
uHpopmannu

KosmmuecTBo 3Kk3emMILIsipoB



https://e.lanbook.com/book/131838

1. bmunos, JLH. Xwumwms:yueonuk musa | ObC «Jlanb»

CIIO/JI.H.bnunos, U.JI. Ilepdunosa, T.B. | https://e.lanbook.com/book/167183
CokomoBa. — 2-¢  wm3za.crep.-Cankr- | JJoctyn ¢ mro6oii Touku HTEpHET TIocie
[TerepOypr:Jlanp,2021.- 260 c. peructpanuu ¢ IP agpecoB KHUTY

2 Epoxuna, H.U. Hukn nekuuit no xumuu: | 9bC «Jlanpy»

yuebHo- Meromumdeckoe mocobue/ H.U. | https://e.lanbook.com/book/140937
Epoxuna, - Kopones: MI'OTY, 2019.-115 | loctyn c nro0oii Touku MHTEpHET 11oCIie
c. peructpanuu ¢ IP agpecoB KHUTY

B ToM uunciie yueOHUKH, yueOHbIE TOCOOUS, yHeOHO-METOUYECKUE
nocoowusi, yaueOHO-METOINYECKUE YKa3aHHsI, MOHOTPAQHH, TPAKTUKYMBI, TEKCTHI
JIEKIIHA, COOPHUKHN KOHEpEHITUH.

DJIEKTPOHHbIE UCTOYHUKHU UHopMaun

Onexktponsbid KaTanor Y HUL] KHUTY — Pexum noctyna: http://ruslan.kstu.ru/

ObC «KoHcynbraHT cTyaeHTa» Pexum nocryma: http:/ww.studentlibrary.ru/

DBC «Book.ruy Pexxum moctyma: http://www.book.ru/



http://ruslan.kstu.ru/
http://www.studentlibrary.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOI'O ITPEIMETA

KoHTpoJi1b U OLleHKa PEe3yIbTaTOB OCBOCHHSI 00111€00pa30BaTEIbHOTO
npeaMeTa pacKphIBAIOTCS Yepe3 NTUCHUIUTMHAPHBIC PEe3yIbTaThl, HAPABICHHBIC HA
dbopmupoBaHre 00MKUX ¥ MPOGECCHOHATBHBIX KOMIIETESHITUHN TI0 pasuenaM 1
TEMaM COJIepKaHUs Y4eOHOTO MaTepHuaia.

Ne | Pazpen/ Tema Pe3ysabTaTr 00yyeHus OueHovHbIe MEPONIPUATHS OK

1 |Pa3mea 1.
OCHOBBI CTPOEHHS BENIECTBA
®opmMyaTHpoOBaTH 6a30BbIE MOHATHS U 3aKOHBI XHMHH

1.1 |Crpoenue CocTaBniTh XUMHUYECKHE OK 01
N 1. Tect «CTpoeHHe aTOMOB
aTOMOB (hopMyIIbI COeAMHEHHI B
XUMHUYECKUX 3JIEMEHTOB U
XUMUYECKHX COOTBETCTBUU CO CTEIIEHBIO .
MIPUPOJA XUMUYECKOHN CBAZH.
3JIEMEHTOB U OKHUCJICHUSI XUMUYECKUX
2. 3a1a4u HA COCTaBJIECHHE
npupoja 3JIEMEHTOB, UCXOMS U3
. XUMHYECKUX POPMYIT
XUMUYECKON BAJICHTHOCTH U .
JIBYXaTOMHBIX COETMHECHUM
CBSI3U 3IEKTPOOTPHUIATEIIHLHOCTH
(oxcua0B, cynb(uIOB,
THJIPUIOB U T.IL.).
1.2 |[lepmoamueckuii |XapakTepu3oBaThb [TpakTuko-opuentupoanubie |OK 01
3aKOH U TaOJUIA |XUMHUYECKHUE JIEMEHTHI B TCOPCTUYCCKHUEC 3aJaHH Ha
JI.1. MeHaeneeBa|cooTBeTCTBUM C UX XapaKTEepU3aLUI0 XUMUYECKUX
HOJIOKCHIEM B AJIeMEHTOB: «MeTannudyeckue /

HEMeTaJNINYECKHUE CBOMCTBA,
ANEKTPOOTPHUIATEIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHWYCCKHUX 3JICMCHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B MEPUOANYECKON
CHUCTEME XMMHYECKUX
anemenToB .M. Menaeneenay.

IIEPUOAUYECKON CUCTEME
XUMHUYECKHX IJIEMEHTOB
.. Menneneera

2 |Pa3men 2.
XuMHYecKHe peakunu
CocTaBJSITL YPABHEHUSI U CXeMbl XMMHYECKUX peaKiuii




2.1

Tumsr
XUMHYECKHX
peakuui

CocTaBisTh peakiuu
COCITUHEHUS, PA3TIOKEHUS,
oOMeHa, 3aMelICHHS,
OKHCIIMTCIIbHOBOCCTAHOBUTE
JIbHBIE PEAKIIUN U PEAKIIUN
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
THIPOKCOKOMITIIEKCOB
QTIOMUHUS U [IUHKA) C
y4aCTHEM HEOPTraHUIEeCKUX
BEIIICCTB

1.3agaum Ha cocTaBieHNE
YpaBHEHUH peakLun: —
COEIMHEHMS, 3aMEILEHUS,
pasznokeHus, oOMeHa U peaKuil
C y4acTHEM KOMIUIEKCHBIX
coeiMHEHul (Ha mpuMepe
I'MJIPOKCOKOMITJIEKCOB
QIIOMUHUS U IUHKA); —
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEaKIUii ¢
UCIIOJIb30BaHUEM METO/Ia
JIEKTPOHHOTO OanaHca; — ¢
y4acTUEM KOMILIEKCHBIX
coeMHEeHu! (Ha mpuMepe
TUIPOKCOKOMILJIEKCOB IIMHKA U
QITIOMUHHUS).

2.3aaun Ha pacyeT
KOJIMYECTBEHHBIX
XapaKTepUCTHUK MPOAYKTa
peakuuu COeJUHEHMSI; MaCCOBOM
WM 00bEMHOMN J0JIM BbIXOJa
IPOAYKTA PEAKIIMU COSAMHEHUS
OT TEOPETUYECKH BO3MOXKHOTO;
00BEMHBIX OTHOILLIEHUI ra30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTHK UCXOJHBIX
BEIIECTB U MPOJYKTOB PEAKIIUU;
Macchl (00beM, KOJTHYECTBO
BEILIECTBA) MPOAYKTa PEaKIHH,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BH/IE pacTBOpA C OIpeIeICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BELIECTBA.

OK 01

2.2

DNEeKTpOIUTH-
qyeckast
JMCCOLMALIUS U
MOHHBIN 0OMEH

CocTaBisTh ypaBHCHHSI
XUMHAYECKHX PEaKIUi
HOHHOI0 0OMeHa ¢
y4acTHEeM HEOPraHHYECKUX
BEILECTB

1.3amanns Ha cocTaBIICHUE
MOJIEKYJISIPHBIX U MOHHBIX
peaKkiuii C yyacTUEM OKCHUJIOB,
KHCJIOT, OCHOBAHHH U COJICH,
HWOHHBIX PEaKIUi TUAPOIIn3a
COJIEH, yCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPEIBI.

OK 01




Pazpea 3.

CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BeleCTB
HccaenoBathb cTpoeHue U CBOICTBA
HEOPraHU4eCKUX BellecTB

3.1 |Knaccudukanus, |Knaccupunuposars 1.3agaun Ha pacuet maccoBoit  |OK 04
HOMEHKJIaTypa U |HEOPraHWYECKHE BEIECTBA B{10J1M (MACChl) XMMHYECKOTO
CTPOCHHEC COOTBETCTBHHU C UX 3JeMEHTA (COCI[I/IHGHI/IH) B
HEOPTraHWYECKHUX |CTPOCHHEM MOJIEKyIIe (CMecH).
BCIICCTB 2 IlpakTHuecKue 3a1aHus 110
KJaccu(uKanumu, HOMEHKIIAType
U XUMUYECKUM (hopmyam
HEOPTaHWYECKUX BEIIECTB
Pa3TUYHBIX KJIACCOB.
3. Tect «Knaccudukarnus,
HOMCHKJIATypa U CTPOCHHE
HEOPTaHUYECKUX BEIIIECTB)»
3.2 |Dusuko- VYcTaHaBIuBaTh 1.3agaHMs Ha COCTaBJICHHUE OK 01
XUMHYECKHE 3aBUCHMOCTH (DU3HKO- YpPaBHEHUIN XUMHYECKUX
CBOMCTBA XUMHUYECKHUX CBOMCTB peakuil C y4aCTUEM IPOCTHIX U
HEOPTAHMYECKUX |HCOPTAHMYECKHUX BEIICCTB  |¢i0jHBIX HEOPTaHHUECKHX
BEIIECTB OT CTPOCHHS aTOMOB H

MOJIEKYJI, & TAKXK€E THIIA
KPUCTAJUIMYECKON pPEIETKH

BEIICCTB: OKCUJIOB METAJIJIOB,
HEMETaJUIOB U aM(POTEePHBIX
3JIEMEHTOB; HEOPTAaHUYECKHUX
KHCIIOT, OCHOBaHUH U
amM(bOTEepPHBIX THIPOKCUIOB,
HEOPraHWYECKHUX COJIEH,
XapaKTEepPU3YIOLIUX UX CBOWCTBA
U CHIOCOOBI MOJTYYEHHUS.
2.1IpakTuKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusl Ha
CBOMCTBA U MOJIyYEHUE
HEOPTraHUYECKHUX BEIIECTB.

3. JlabopaTopHas pabota
«CBoiicTBa METaJIJIOB U
HEMETAJLIOBY.

4. Tect «DU3UKO-XUMHYECKHE
CBOMCTBA HEOPTAHUUECKUX
BEIIECTBY




3.3 [lIpousBoactBo  |O6ocHOBHIBaTh 3HaYeHue u |[Ipaktuko-opuentupoannsie  |OK 01
HEOPraHU4YECKUX |IPHUMEHEHUE 3alaHusl 10 COCTABJICHUIO OK 04
BELIECTB. HEOPraHUYECKUX BEIIECTB B |[XUMUUECKHUX PEAKLIUM C
3HaueHue u OBITOBOM 1 y4acTUEM HEOPraHUYECKUX
IIPUMECHEHHE B IIPOU3BOJICTBEHHOU BEUICCTB, UCIIOJIb3YEMBIX Ul UX
OBITY U Ha JeSITeIbHOCTH YEJIOBEKA UX |MAECHTHU(PUKALUN U
IIPOU3BOJICTBE (U3NKO-XUMHUECKUMHU MPOMBIIIJICHHBIX CIIOCOO0B

CBOMCTBaMH [OJTy4YEHHUS.
4 |Pa3nen 4.
CTtpoeHue 1 CBOMCTBA OPraHUYECKHUX BElLECTB
HccaenoBarh cTpoeHHE U CBOMCTBA OPraHM4YeCKNX BelleCcTB

4.1 |Knaccudukanus, |Knaccudumumposars 1.3ananus Ha cocTaBiIeHUE OK 07
CTpOEHHE U OPraHUYECKHE BEIIECTBA B |HAa3BaHMI OPraHMYECKUX
HOMCHKIJIaTypa COOTBCTCTBHH C UX COEIMHEHUH 1O TpHBHaﬂBHOﬁ
OpraHUYECKUX CTpPOCHUEM HIIA MEKYHAPOIHOM
BeLICCTB CHCTEMATHYECKON

HOMEHKJIATYypE.

2.3agaHus Ha COCTaBICHUE
HOJIHBIX ¥ COKPAIEHHbIX
CTPYKTYPHBIX (OpMYII
OpPraHUYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.

3. 3ajauM Ha omnpezeneHue
npocreimen GopMyIibl
OpraHNYeCKON MOJIEKYJIBI,

HCXO/IS U3 DIIEMEHTHOTO COCTaBa
(B %).




1.2 |CgoiicTBa YcranaBnuBaTh 1.3aganus Ha cocTaBieHUE OK 01
OpraHUYECKUX 3aBUCUMOCTH (PH3UKO- ypaBHEHHI XUMHUCCKHX
COCIMHEHUN XUMHUYECKUX CBOMCTB peakuui ¢ yyacTueM

OpraHU4eCKuX BEICCTB OT  |opraHMYeCKUX BEIIESCTB HA

CTPOCHMA MOJICKYJT OCHOBAaHMH UX COCTaBa
CTpOCHHUSI.
2.3amaHus Ha COCTaBJICHUE
yYpaBHEHUN XUMHUYECKUX
peakuuii, WUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOICTBA C y4ETOM
MEXaHU3MOB IIPOTEKAHUS
JAHHBIX pEaKkLHi U
TEHETHUYECKOMN CBSI3HU
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3.Pacuernble 3a1auun 1o
YpaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4.JIaboparopHas padoTa
«[lony4yenue sTHIIeHA U
U3YYEHHUE €r0 CBOWCTBY.

4.3 |Opranmueckue  |OOocHOBEIBaTh 3HadeHue U |l[IpakTuko-opuentupoBannsie  |OK 01
BELIECTBA B MIPUMEHEHHUE OPraHUYECKUX (3aaHus IO COCTABIICHHUIO OK 04
KHU3HENeATeNlb-  |BEIIECTB B OBITOBOW U XUMHUYECKUX PEAKIUH C
HOCTH Y€JIOBEKA. |IIPOU3BOACTBEHHOMN y4acTHEM OPTaHMYECKUX
ITpon3BOACTBO U |IEATENBHOCTH YEIOBEKA UX |BELECTB, UCIIOJIB3YEMBIX JUIS UX
IIPUMEHEHHE (U3UKO-XUMUYECKUMHU UIACHTU(PUKAUHU B OBITY U
OpraHUYECKUX CBOIcTBaMH MIPOMBIIIIJIEHHOCTH.

BEIIECTB B

MPOMBIIIEH-

HOCTHU
Paspean S.

Kunernueckue n TEPMOAUHAMUYECCKUE 3AKOHOMEPHOCTH IPOTCKAHUSA

XUMHMYECKHUX peakuui

HccaenoBars paBHOBECHE U CKOPOCTh XMMHUYECKHX peaKuuii




5.1 (Kunernueckue Hccnenosars BausiHME OK 01
3aKOHOMEPHOCTH |KOHILICHTpAIuu OK 07
MIPOTEKAHUS pearupyromux BeecTB u
XHUMHYECKHX TEeMITepaTyphbl Ha CKOPOCTh 1. Jlaboparopras pabora Ha
peakuuit XUMHUYECKUX PEaKIui «OmnpeneneHue 3aBUCUMOCTH
CKOPOCTH PEaKIH OT
KOHIICHTPAIIUU Pearupyronmux
BCIIECTBY;
2. IIpakTUKO-OpHUEHTUPOBAHHbIE
TEOPETHYECKHUE 3aJaHUs Ha
aHanu3 (aKTOPOB, BIUSIOMINX HA
W3MEHEHUE CKOPOCTH
XUMHUYECKON pPEeaKInu.
5.2 |Tepmonunamuuec |MccnenoBaTh BIUsSHUC 1.3amauu Ha pacuersl TemioBbix (OK 01
KHe U3MCHEHUS KOHLIEHTpaluu (3¢ ¢dexToB Xxumudueckux peakuuii |OK 07
3aKOHOMCPHOCTH (BCIICCTB, PCAKIUH CPCABI U |1 OlpeAeIIeHUE TUIIa PEAKIUHA
MIPOTEKAHUS TEMIIEPATYPhI HA CMEIICHHE | (110 TerIoBoMy 3QdEKTY: IK30-
XUMHUYECKHX XHMHYECKOTO PABHOBECUS |1 oy norepMmecke).
pCaKinh. 2.IIpakTUKO-OpUEHTUPOBAHHBIC
PaBHOBecHe
3a/1aHus Ha IPUMEHEHHUE

XHMH%UC KX npunnuna Jle larense aist

peakiuit
HAaxXO0’KJICHUS HAIPaBIICHUS
CMEUIEHUSI PaBHOBECHUS
XUMHUYECKON PEaKIIMU U aHAJIHN3
(hakToOpOB, BIMSIONINX Ha
CMEIICHUE XUMHUYECKOTO
paBHOBECHS.
3.JIaboparopHas paboTa
«OmnpeneneHue 3aBUCUMOCTH
CKOPOCTH PEaKITUHU OT
TEMIIEPaTypPbI».

6 |Pa3men 6.

JAucnepcHble CHCTEMBbI
HccaenoBarh aucnepcHbie CHCTEMbI




6.1 |[lucnepcubie Paznuyate ucTuHHBIC OK 01
1.3a1aun Ha NPUTOTOBJICHUE
CHUCTEMEI U pacTBOPEI, KOJJIOUIHBIE OK 04
pacTBOpPOB.
bakTopbI UX pacTBOpPHI U
. 2.11lpaKkTUKO-OpUEHTUPOBAHHbIE
YCTOWUYMBOCTHU rpy0oaucrepcHble CUCTEMbI
YETHBI HUS H
Ha OCHOBE XUMHUUYECKOTO PACHUCTHRIC 3a]1a a
HCIIEPCHBIE CUCTEMBbI
9KCIICPUMECHTA JUCIICPCHBIC CHCTCMBI, .
UCIOJIb3yeMbIe B OBITOBOW U
IIPOU3BOJCTBEHHOMN
JIeATEIbHOCTH YEJIOBEKA.

6.2 (UccnenoBanue |HccrnenoBarh Gu3uko- 1.JIaGoparopnas paboTa Ha OK 01
CBONCTB XUMHUYECKHE CBOKWCTBA «[IpuroroBiieHre pacTBOPOBY
JUCIIEPCHBIX pa3IMYHBIX BUAOB 2.Jlaboparopnas paboTa Ha
CUCTEM JUCIIEPCHBIX CUCTEM «HccnenoBanue aUCepCHbIX

CUCTEM»
7 |Pa3pmen 7.
KauecTBeHHBbIE peakiuy 00HAPYKEHUS] OPTAaHNYECKUX U HEOPTraHUYeCKUX
BellecTB
HccnenoBath CBONCTBA OPraHUYeCKUX M HEOPraHNYeCKUX BellecTB C
HCII0JIb30BAHMEM KAaYeCTBEeHHbIX peakuui

7.1 |OOHapyxeHue Uccnenosath OK 01

HEOPTraHWYECKUX |KaueCTBEHHBI KITUU

copranutec AUCCTBCHHBIC PCaKil 1. JTabopaTopnas pabota

KaTHOHOB U HEOpPraHMYECKUX BEIECTB
«AHaJIUTHUYECKHUE PEAKLIUU

AHUOHOB
kaTuoHOB [-VI rpym; «
2. IlpakTudeckue 3a1aHus
Ha COCTaBJICHUE
YpaBHEHUH peakIui
00Hapy>XeHHs KaTUOHOB [—
VIrpynn u aHUOHOB, B T.4.
B MOJIEKYJISIPHOM U MOHHOU
dbopmax.

7.2 |O6HapyxeHue HccnenoBats IIpakTrueckue 3agaHus Ha OK 01
OpraHUYECKUX KaueCTBEHHbIE PEAKIIUHI COCTaBJIEHUE KaYE€CTBEHHBIX
BE€IICCTB OpPraHU4YCCKUX COCTUHCHUI peaKHI/Iﬁ 06Hap}I)KeHI/I$I
OTJIEIbHBIX OTJIEJIbHBIX KJIACCOB OpraHUYECKHX COCIUHEHMUIA
KJIACCOB C
HCII0JIb30BaHUEM
KaueCTBEHHBIX
peakuui

IIpukyagHoi MmoayJib




8 |Pa3mea 8. OneHuBaThL NOCJEACTBUA |3amuTa Keiica
Xumusi B ObITY U |OBITOBOM M
NMPOU3BOCTBEH- |[IPOM3BOJACTBEHHOM
HOH JeATeJbLHOCTH YeJ0BeKa ¢
NeATeIbHOCTH  |MO3HIMI IKOJOTMYeCKO
YyeJ0BeKa 0e3omacHoOCTH
Xumus B ObITy 1 |OLICHUBATH TTOCIICICTBHS OK 01
IPOU3BOJCTBEH- |OBITOBOM M OK 04
HOM MPOU3BOACTBEHHOMN OK 07
NeSTeNbHOCTH JeSATEIbHOCTH YEJIOBEKA C
R MO3UIIMH 3KOJIOTUYECKOU
0€301acHOCTH
Keiic. Tema:Dxonorus
MPOJYKTOB MUTAHUS
9 |Hccnenoanue u |[MuTEpnipeTHPOBATH Y4yeoHo-ncCCIe10BATEILCKHT

XUMHYECKH i XHMHYECKHE MPOUECcChl H  |POeKT
aHa/Iu3 00beKTOB|ABJICHUS B TeXHOC(hepe
TeXHOC(pepsI

9.1 |OcHoBbI Beimonuare nonssiit nukn | 1.JIaboparopHas pabota OK 01
nabopaTopHOH AKCTIIEPUMEHTAIIBHOTO «OcHOBBI TabOPATOPHOI
IIPAKTHUKHU B HCCICOO0BAHUA C MPaKTUKW.
npodeccuoHanb- |CoOI0IEHUEM TPABUIT 2. THIIOBBIE PACYETHI 110
HBIX 0e30macHOT0 00PAIICHHUS € |repaTHKe DKCTIEPUMEHTA.
n1abopaTopusx BEIIECTBAMU U 3.3asauu Ha BHIYMCIIEHUE

1a00paTOPHBIM
obopynoBaHuEM

CpeIHEero 3HAYCHUS
OKCIICPUMCHTAJIBHBIX JaHHBIX,
MTOTPEIITHOCTH.

4.IlpencraBieHue pe3yiabTaToB
IKCIIEPUMEHTA B Pa3THYHOM
dbopme (Tabmuna, rpaduk, OTYET,
JOKJIaJ, PE3CHTAIIH ).




9.2.

XUMUYeCKUM
aHaym3 mpood
TEXHHYSCKOU
BOJIBI

Hccnenosats XuMU4UeCKUN
cocTaB MPO0 TEXHUIECKOU
BOJbI

1.3amaun Ha onpeneneHue
METaJUIOB, HEOPTaHUYECKHUX
AQHUMOHOB U OPTaHUYECKUX
BEIIECTB B TEXHUYECKOU BOJIE
Pa3HOT0 Ha3HAYEHHUS.
2.1IpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETUUECKHE 3aJaHusI Ha
COCTaB BOJIbI M CIIOCOOBI
BBIPKEHUS KOHIICHTPAINI U
nepecyeT KOHLEHTpalui (¢
UCIIOJIb30BaHNEM HOPMATHUBHBIX
JIOKYMEHTOB).

3.3aganne «XUMHYECKUN COCTAB
TEXHUYECKOH BOJIBI, TUI BOJBI U
CIocoOBI €€ MPUMEHEHHUsI» (C
UCIIOJIb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4.JTabGoparopuas pabota :
OrnpezeneHne )KeCTKOCTH
TEXHUYECKOH BOJIbI METOJIOM
TUTPOBAHUSL.

OK 01
OK 07

9.3

XUMHUYECKUN
KOHTPOJIb
Ka4yecTBa BO3yXa

HccnegoBaTh COJACPpIKaHUC
YIJICKUCIIOrO Ir'a3a B BO3YXC

1.Tect no Teme «XUMHUYECKUI
cocTaB aTMOC(epHOro Bo3ayxa
1 BO3/lyXa pabouei 30HbI.
2.IIpakTUKO-OpUEHTUPOBAHHBIC
3a/laHHs] HA XUMUYECKHUM aHau3
cOCTaBa BO31IyXa.

3. JJaboparopHas pabota
«Onpenenenue coaepKaHust
YTJIEKHUCIIOTO Ta3a B BO3IyXe
MOMENICHUS IKCIIpecc-
METOI0M.

OK 01
OK 07




9.4 |Xumuueckuit HccnenoBath mpoObI 1.IIpakTuko-opuenruposanusie |{OK 01
aHaiu3 mpoo MaTepHanoB CTPOUTENBHO-  (3aMaHus 110 XMMUYECKOMY OK 07
MarepurajoB pCCTaBpaHHOHHOﬁ aHajusy Hp06 MaTepuajioB
CTPOUTEILHO- JIeITEIbHOCTU U Ju3aiina CTPOMTEBHO-PECTABPALHOHHOM
pecTaBpaLMOHHOM NeATEeTbHOCTH U IU3aiiHa.
ACATCILHOCTH 1 2.J1aGoparopHras pabora:

AM3anHa — U3roroBnenue kpacok
moa00p MUTMEHTOB U
CBS3BLIBAIOIIMX BEILIECTB.

9.5 |Uccraenosanue HccnenoBath XuMuueckuil | YueOHO-HCCIEI0BATEILCKUMA OK 01
00BEKTOB COCTaB OOBEKTOB poekT B obnactu uccienosanusi|OK 04
TexHochepsl TeXHOC(hEephl TEXHUYECKOH  |0GbeKTOB TeXHOC(HEPHL. OK 07

BOJbI
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