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OIOBPEHA COI'JACOBAHO

LUKIOBOM METOIUYECKON KoMHUCCHel 3aMECTHUTEITH, ¢xTopa o YIIP
o6meobpazoBaTeIBHEIX IHCLMILTAH - 7/ “Buproxos A.B.
Tlpencenarens LMK /<]~ Iy O 2025 .
Kanmyxambetosa O.M. ’ W

ITporoxom Ne /

OT «ZE» p A 20257,

....................... 4

PaGogas nporpamma yueGuoro mpenmera Xumus paspaGoraHa Ha OCHOBE

TpeOoRaHUI:

(QenepanbHOro TOCYNapCTBEHHOIO 00pa3oBATENBHOIO CTAHIAPTa CPENHEro
obmero obpa30BaHuA, YTBEPKICHHOTO MpHKa3oM MuHHCTEpCTBa 00pa3oBaHus
u Hayku Poccutickon @enepaiyu ot 17 mas 2012 . Ne 413 (manee — ®I'OC
COO), B pemakmmm or 12.02.2025 Ne 93 «O BHeceHud U3MEHEHHH B
denepanbHBI  TOCYTapCTBEHHBIH 00pasoBaTeNbHbIl  CTAHAAPT CPENHETO
obmero o6pa3zoBaHus, YTBePKICHHEIN rpukazom MunucTepcrBa o6pazosanvist
1 Hayku Pocculickoil ®eneparnym ot 17.05.2012 No 413»;

(GenepanbHOrO rocylapcTBEHHOIO 00pa3oBarelbHOr0 CTAHJAPTAa CPEHNHErD
npodeCCHOHAIBHOTO obpazoBanus 1o CHeLHMAaIbHOCTH 35.02.16
«IKCNAVAMAYUSL U DEMOHIN. CEIbCKOXO3AUCTNEEHHOU MEXHUKU U 060DY008aHUAY,
yreepxjenHoro Ilpuxasom Muauncrepcta 1mpocsemienust  Poccuifckoi
Genepanuu oT (4.04.2022 Ne 235

(enepansHOl 06pa3oBaTeibHOR IporpaMMbl cpelHero obmero obpasoBaHus,
YTBEPXKOEHHOH  mpukasoM MuHHCTEpcTBa MpocBemeHHS — Poccuiickoi
@enepannm ot 18.05.2024 Ne 371;

IpUMEPHOH  mporpaMMbl  obuieo0pa3oBaTeNbHON  OUCHMIUIMHB  XuMus,
onobpenHo# Ha 3acenanuu Ilemarornuecxoro cosera ®I'EOY IIIO UPIIO u
PEKOMEHIOBAHHON  JUIS  peanu3alldd  OCHOBHOM  TipodeccuoHanbHOR
obpazorarensHol nporpammsl CITIO Ha 6aze 0cHOBHOTO 061ero 00pa3oBaHus
¢ moirydeHneM cpennero obuero obpasosanus (IIporokon Ne 14 ot 30 mosGpst
2022 r);

Ha OCHOBaHMM Paboueil mporpaMMsl BOCITATAHMS,

C Y4E€TOM NOJTy4aeMoM CIICIIHANLHOCTH.

Opranuzanus-pa3paboTauK:
I BHOY PO «Mopo30BeKuil arponpoMBIIIEHHBIN TEXHUKYMY

Paspabotuuxu: Koganesa Upuna Anamonvesna
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
OBIIIEOBPA3OBATEJIBHOM JUCHUIIJIAHBI «XUMMU»

1.1. MecTo AMCUMINVIMHBI B CTPYKType OCHOBHOWH TmpodeccuoHaIbHOI
00pa3oBaTeIbHOM NMPOrpaMMbl
OO6meobpazoBaTenbHas AUCIUIUIMHA « XAMHES SBISICTCS 00S3aTEIIBHONW YaCThIO

o011e00pa3oBaTeIbHOrO MMKIAa oOpa3oBarenbHON mporpammbl CIIO B cooTBeTCTBUU €
®I'OC no cnenuansHocTH 35.02.16 «OKCmIyaTanuss 1 pEMOHT CEJIbCKOXO3SIICTBEHHOM
TEXHUKH 1 000PYIOBAHUD.

1.2. llesan u miIaHupyemble pe3yJbTaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. Ileab 001me00pa3oBaTeIbHOM AN CHUATIIHHBI
Henp aucuumiauHbl «XuUMUsS»: cPOPMUPOBATH Y O0YYAIOIIUXCS NPEICTABICHUE O

XMMHYECKOM COCTABIISIIOIIEN €CTECTBEHHO-HAYyYHOW KapTUHBI MHpPAa KaK OCHOBBI
IPUHATUS PEIICHUN B JKU3HEHHBIX W IPOU3BOACTBEHHBIX CUTYAlUSX, OTBETCTBEHHOTO
IIOBEJCHUS B IPUPOIHON Cpee.

1.2.2. Tlnanupyemble pe3yJbTaThl OCBOEHHSI 00HIe00pa30BaTeIbLHOM
aucuIJIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne AUCIUIUIMHA UMEET Mpu (popmupoBaHuu u pa3sutuu JIP, MP,
[1P, OK u TIK.

Kon Dopmynuposxka TUUHOCMHO20 pe3yibmama
JInyHOCTHOT O
pe3yJibTara

2paxcoancKoe 6ocnumanue:
JIPrB 1 OCO3HAaHUS OOYYaIOIIMMHUCA CBOMX KOHCTUTYLUHOHHBIX INpaB U
00s13aHHOCTEH, YBaKECHHS K 3aKOHY U TPaBOIIOPAIKY;

JIPrB 2 NPENCTABICHUS O  CONMAJbHBIX HOpPMax MW  IpaBUiax
MEXJIMYHOCTHBIX OTHOILECHHUN B KOJUIEKTHBE;

JIPrB 3 TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TpPH
CO3/IaHMM  Y4EOHBIX IPOEKTOB, PpEHIEHWH Yy4eOHBIX U
ITO3HABATEJIbHBIX 3azad, BBIITOJIHCHU U XUMHYECKHUX
JKCIIEPUMEHTOB;

JIPrB 4 CIIOCOOHOCTM TNOHMMATh W TNPUHUMAThb MOTHUBBI, HaMepeHUS,

JIOTUKY M apTyMEHTHI JIPYTUX IMPHU aHAIM3€ Pa3IUYHBIX BHJIOB
y4eOHOM JeATENHHOCTH,

nampuomuueckoe 60CRumMaHue:
[ICHHOCTHOTO OTHOIICHUS K MCTOPHYECKOMY U HAYYHOMY

JIPnB 5




JIPuB 6

HacCJIeaInro OTECUYCCTBCHHOM XHUMHH;

YBOKEHHUSI K TIPOLIECCY TBOpPUECTBA B 00JacCTH TEOpUH W
MPAaKTUYECKOrO0 MPUMEHEHUS XUMHH, OCO3HAHHUS TOrO, 4YTO
JOCTUXKEHUSI HAyKU €CTh Pe3yNbTaT JJIUTENIbHBIX HAOIIOACHUM,
KPOIOTJIUBBIX 3KCIIEPUMEHTAIBHBIX IOUCKOB, IIOCTOSHHOI'O
TpyJa Y4EHBIX U IPAKTUKOB;

JIPmB 7

MHTEpeca U M03HaBaTEIbHbIX MOTHBOB B ITOJIyY€HUH U
HOCJIEAYIOEM ~ aHaiuu3e  HMHGOpMAaUM O  INEPeAOBBIX
JOCTH)KEHUSIX COBPEMEHHOW 0T€UECTBEHHON XUMUH;

nyoeuo-npaecmeennoe eocnumanue.;

JIPusB 8

HPAaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O MOBCACHUA,

JIPuB 9

CIIOCOOHOCTH OLCHUBATb CUTYyalluH, CBA3AHHbBIC ¢ XUMHYCCKUMU
ABJICHUAMU, U IPUHUMATb OCO3HAHHBIC PCIICHUSA, OPUCHTUPYACH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMbI 1 ICHHOCTH;,

JIPmuB 10

T'OTOBHOCTH OILICHUBATh CBOE IOBCACHUC U IIOCTYIIKH CBOUX
TOBapUILIEH € TO3MLMH HPABCTBEHHBIX U IPABOBBIX HOPM U
OCO3HAHUE NIOCJIEICTBUM ITUX IOCTYIKOB;

¢usnyeckoe BociMTaHUE:

JIPgs 11

MOHUMAaHUA IIEHHOCTEW 310poBOro MW Oe3omacHoro obpasza
JKU3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

JIPgB 12

co0uIro/IeHHsl ITpaBUil 0€30MacHOro OOpAIleHUs C BELIECTBAMH B
OBbITY, IOBCETHEBHOM JKU3HU U B TPYAOBOH J1€ATEIbHOCTH;

JIPds 13

MOHUMAHUSA  I[EHHOCTH  MPaBWI  HHAMBUAYAJIBHOTO U
KOJUIEKTUBHOTO  0€30MacHOTO  TOBENEHUS B  CUTYalUAX,
YTPOKAIOIIUX 3/10POBBIO U KU3HU JIOJIEH;

TIP¢s 14

OCO3HAHMsI TOCHEACTBUN M HENPUATUS BPEIHBIX IPHUBBIYEK
(ynotpebiieHus aJIkoroJsi, HAPKOTUKOB, KypeHUs);

mpyoosoe gocnumanue

JIPTB 15

KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘IG6HO-
HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTH, O6H.I6CTB€HHO HOHC3HOﬁ,
TBOp‘ICCKOfI W JPpYyrux BUAax ACATCIIbBHOCTHU,

JIPTB 16

YCTAaHOBKM Ha aKTUBHOE Yy4YaCTHUE B PEIICHUH IPAKTHYECKHUX
3aJ]a4 COLIMAJIBLHOW HaNpaBJIE€HHOCTU (B paMKax CBOEW IpYMIIbI,
TEXHUKYMa);

JIPTB 17

MHTEpeca K MPaKTUYECKOMY M3Yy4YeHHIO Ipodeccuil pa3inyHOro
poJia, B TOM YKCJIE HA OCHOBE NPUMEHEHUS ITPEIMETHBIX 3HAHUN
10 XUMUM;

JIPTB 18

YBaXEGHHUSI K TPYyHy, JIOASIM TpyAa W pe3yiabTaTaMm TpPYAOBOM
JIeATETbHOCTH;  TOTOBHOCTH K  OCO3HaHHOMY  BBIOOPY
WHAWBUAYAIbHON  TpaekTopuu  oOpa3oBaHus,  OymyIiei
npodeccuu U peaan3aluu COOCTBEHHBIX XKM3HEHHBIX IJIAHOB C
y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMUH,
WHTEPECOB M MOTPEOHOCTEH 00IIIEeCTBa;

JKoJjiocuuecKoe eocnumanue

JIP>kB 19

JIP>kB 20

HKOJIOTHYECKU LeIecO00pa3HOro OTHOUICHUS K TPUpPOAE, Kak
MCTOYHHKY CYIIIECTBOBAHUS KH3HH Ha 3eMIIe;
NOHMMAaHMs TII00AJTBHOTO XapakTepa AKOJOTHUYECKUX IMpoOdIieM,




BIIMSIHUSI DKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHHE NMPUPOAHOU
Y COLMAJIBHOM CPEJIbL;

JIP>ksB 21

OCO3HaHHA HCO6XO,Z[I/IMOCTI/I HCIIOJIBb30BaHMUA I[OCTI/I}KeHI/Iﬁ
XUMHHN JJIsA pelicHuAd BOIIPOCOB palroOHaJIbHOI'O
IIPpUPOAOITI0JIIE30BaAHM,

JIP3kB 22

AKTUBHOT'O HENPUATHUSA ACUCTBUM, IPUHOCAILUX BPEJL
OKpYXarolled IPUPONHOM Ccpene, YMEHHs IPOrHO3MPOBATh
HeOJIaroNpUsITHbIE JKOJIOTUYECKHE IIOCJIEICTBUS
IIPEIITPUHUMAEMBIX JEHCTBUM U IPEIOTBPALATh HX;

JIP3kB 23

HATAYUS Pa3BHUTOTO IKOJIOTHYECKOTO MBIIILJICHHS,
9KOJIOTUYECKOU KYJIBTYPBI, OIbITA ACATEIBHOCTH YKOJIOTHICCKOM
HANPaBIICHHOCTH, yMEHHS  PYKOBOJCTBOBAThCSI HMH B
MI03HABATEIBHOW, KOMMYHUKATHBHON M COIIMAJIbHOM MPaKTHKE,
CIIOCOOHOCTH W YMEHHS aKTHBHO IPOTHUBOCTOSATH HJCOJIOTUHU
xemodobuu;

UECHHOCMU HAYYHO020 NO3HAHUA:

JIPun 24

chopmupoBanHoe™  MUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U OOIECTBEHHOM
NPAKTHKY,

JIPun 25

MOHUMAaHUA Cclieln(DUKH XUMUHU KaK HayKu, OCO3HAHUS €€ POJIU B
(GOpMUPOBAHUM  PALMOHAIBHOTO  HAY4YHOIO  MBIIUIECHUS,
CO3JIaHMM IIEJIOCTHOTO MpPEJICTaBICHHUsI 00 OKPYXKAIOIIEM MHUPE
KaK O €AVHCTBE IMPUPOJBI M YEJIOBEKA, B IIO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEd M pEIIeHuHd  MpoOJieM  COXpaHEHHs
IIPUPOJTHOTO PABHOBECHS;

JIPumn 26

yOeXIEHHOCTH B 0CO0ON 3HAUMMOCTH XUMMHU JIJIsl COBPEMEHHOM
IUBUJIM3AaUMU: B €€ TyMaHUCTMUYECKON HaIpaBIIEHHOCTH |
Ba)XHOH POJIM B CO31aHUU HOBOM 0a3bl MaTepHaIbHON KyJIbTYpBI,
pelieHnn  TI00ambHBIX MpPOOJEeM  yCTOMYMBOIO  pa3BUTHUS
4eJI0BEYECTBA - CBIPEBOHM, HHEPreTHUYECKOM, IHIIEBOM U
HKOJIOTMYECKON  0€30macHOCTH, B  Pa3BUTHM  MEIUIIMHBL,
00eCreYyeHU! YCIOBUI YCIEUIHOTO TpyAda U SKOJIOTHYECKH
KOM(DOPTHOM JKU3HU Ka)KJOro WieHa oOIIecTBa;

JIPumn 27

€CTECTBEHHO-HAYYHON TIPAaMOTHOCTH: IIOHMMAaHHUS CYLIHOCTH
METO/IOB IIO3HAHMS, HCIIOIb3YEMBIX B ECTECTBEHHBIX HAYKaX,
CHOCOOHOCTH UCIOJIBb30BaTh MOJTyYaeMble 3HAHUS [UIs aHAJIM3a U
OO0BSICHEHUS SBJIEHUN OKPYXAIOIIero MUPAa M MPOUCXOISANINX B
HEM M3MEHEHUH, YMEHHS J1elaTh 000CHOBaHHbIE 3aKITIOUEHHS Ha
OCHOBE HAay4HbIX ()aKTOB M HUMEIOUIMXCS JaHHBIX C IENbI0
IIOJIY4E€HUS JOCTOBEPHBIX BBIBOJIOB;

JIPum 28

CIIOCOOHOCTH  CaMOCTOSTEIBHO HCIIOJB30BaTh XHMHUYECKHE
SHaHUA I PCHICHUA Hp06J'IGM B PCAIBHBIX JKHU3HCHHBIX
CUTyallUsIX;

JIPum 29

WHTEpeca K MO3HAHUIO U MCCIEAOBATEIbCKOW IEATEIHHOCTH;
TOTOBHOCTH U CIIOCOOHOCTH K HETMPEPHIBHOMY OOpa30BaHUIO U
camM000pa30BaHMI0, K AKTUBHOMY MOJYYSHHUIO HOBBIX 3HAHUH 1O
XMMHH B COOTBETCTBHH C )KU3HEHHBIMU IMOTPEOHOCTSIMU;




JIPumn 30

HWHTEpeca K 0COOEHHOCTSIM TPYJa B Pa3IuvHBIX chepax
npoeCCUOHATBLHOMN 1eATEILHOCTH.

Kon
MeTanpeamMeTHOro
pe3yJabTara

Dopmynuposka memanpeomMenmHozo pe3yibmama

MP 1

3HaYMMble 7151 (POPMUPOBAHMS MHPOBO33PEHHs OO0ydaroIuxcs
MEXIUCIUIUIMHAPHbIE (MeXIpeIMETHBIE) oOuieHayYHbIe
HOHATUS, OTPAKAIOIIKE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U
cnenn(uKy METoI0B MO3HAHMUS, UCTIONIB3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepusi, BEILECTBO, JHEPIUs, SBJIECHUE, IPOLECC,
cucTeMa, Hay4YHbIH (haKT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, MHCClIeJOBaHUE, HAOIIOJEHUe, HU3MEpeHue,
AKCIIEPUMEHT U JPYTHE);

MP 2

yHUBEpcaJbHble  y4deOHble  JelcTBUS  (TO3HABaTeJbHbIE,
KOMMYHHUKaTUBHBIE, pEryJIATUBHBIE), o0ecreunBaroye
dbopmupoBaHre (YHKIMOHAJIBHONW I'PAaMOTHOCTH M COLMAJIbHON
KOMIIETEHIIMHM 00yJaromuxcs;

MP 3

CHOCOOHOCTh  OOY4YaroOLIMXCA ~ MCIOJB30BaTb  OCBOCHHBIC
MCKIUCHUIITIMHAPHEIC, MHPOBO33PCHUYCCKUC 3HaHUA nu
YHUBEpCaJbHblE Yy4yeOHble JEHCTBUS B IO3HABATENBHOM H
COLIMAJIbHOM ITPAKTHKE.

Kon
IIpeameTHoOrO
pe3yjabTara

Dopmynuposka npeomemnozo pe3yibmama

1P 1

c(OpMHPOBAHHOCTh NPEICTABICHUNH O MeCTe XUMHUH B COBPEMEHHOM
HAay4yHOM KapTHHE MHpA; MOHUMaHHE POJU XUMHUU B (HOPMHUPOBAHUU
Kpyrozopa u (yHKIMOHAJIBHONW I'PaMOTHOCTH 4YeJIOBEKa Ui PeLIeHUS
IIPAKTHYECKUX 3a/1a4;

1P 2

BJIAJIEHUE OCHOBOITOJIarafoIINMU XUMHUYECKUMHU MOHSATHUSIMH,
TEOPUAMH, 3aKOHAMU M 3aKOHOMEPHOCTSAMU; YBEPEHHOE IMOJb30BAHHUE
XUMHUYECKON TEPMUHOJIOTMEN U CHMBOJIMKON;

I1P 3

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO ITO3HAHUS,
UCIONE3YEMbIMA B XHMHH: HAOJIOJCHHE, OMHCAHHUE, HU3MEpPEHHE,
AKCIIEPUMEHT; yMEHHE 00padaThiBaTh, OOBSICHATh PE3yJIbTAThHI
MPOBEAEHHBIX ONBITOB M JENIaTh BHIBOJIbI; TOTOBHOCTh U
CITOCOOHOCTH MPUMEHSITH METO/IBI TIO3HAHUS MPU PEIICHUN
MPAKTUYECKUX 3a/1a4;

IIP 4

c(OpMUPOBAaHHOCTh YMEHHS JlaBaTh KOJUYECTBEHHbIE  OLIEHKH
Y MIPOBOAMTD PACUYETHI [0 XUMUYECKHM (POpMYJIaM U YpaBHEHUSM;

IIP S

BJIAACHUC IIpaBUJIaMU TCEXHUKH 0e3omacHOCTH IIpru HCIIOJIB30BAHUN
XHUMHUYCCKUX BCIICCTB,

IIP 6

c(hOpMUPOBAHHOCTh COOCTBEHHOW TIO3UIIMKM 10 OTHOIICHUIO
K XUMUYECKOH MHPOPMAIUH, MOTydaeMOi 13 pa3HbIX HCTOUHUKOB.




Kon

Dopmynuposka Komnemenyuu

KOMIIeTEeHIIUH
OK 1. BriOupaTh ciocoOsI perieHus 3a1a4d npodecCHoHaIbHON ASSITEIIBHOCTH
MIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM
OK 2. Hcnonbs30BaTh COBPEMEHHBIE CPEICTBA ITIOMCKA, aHATIM3a U NHTEPIPETALIUN
nH(popManuy U HHPOPMAITMOHHBIE TEXHOJIOTUH JIJISl BBITOJIHEHUS 33129
npoeccroHaIbHO 1eATENbHOCTH
OK 4. D dexTuBHO B3auMOICHCTBOBATH U Pa0OTATh B KOJUIEKTHBE U KOMAaH/IE
OK 7. ConelicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH CPelibl, peCypcoCcOepeKeHHIO,
MIPUMEHSITH 3HAHHS 00 U3MEHEHUH KIIUMAaTa, IPUHIIAITE OEPEKITUBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CUTYAIUSIX
Kon Dopmynuposka npogeccuonanbHoii KOmMnemeHyuu
KOMIIeTEeHIIUH
K 1.9. OcylecTBIATh KOHTPOJb  BBINOJIHEHUS €XKEMECAYHOTO TEXHUYECKOTO
o0CITyK1UBaHU CEJIbCKOXO035MCTBEHHON TEXHUKU, IIPaBUIIbHOCTHU
arperaTUpOBaHUsl W HACTPOMKM MAIIMHHO-TPAKTOPHBIX arperatoB M
CaMOXOJIHBIX MallWH, 00OPYJIOBaHHS HA 3aJaHHBIC TapaMeTphl padOTHI, a
TaK)K€ OINEPATUBHBIA KOHTPOJIb KAYECTBA BBIIIOJIHEHHUS] MEXaHU3UPOBAHHBIX
OIepaIuii;
K 2.7. BbINONHATE KOHTPOJIb KauecTBa BBINOJHEHUs ONepauuid B paMKax

TEXHHYECKOTO OOCITY)KUBAHUS M PEMOHTA CEIbCKOXO3SHCTBEHHOW TEXHUKU
1 000pyIOBaHUSI.




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJIBHOI
JACHUTIIIAHBI

2.1. O0beM TUMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Buna yueOHoii padoThl Oovem 6 uacax
O061beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHTUTIJIMHBI 123
B T.Y.
1. OcHoBHOE conepxaHue 123
BT. U..
TEOpeTUIecKoe o0yueHue 51
MPAKTUYECKHUE 3aHITUS 72
2. [IpodeccuonaibLHO OPHEHTHPOBAHHOE CO/lep:kaHKe (coep:KaHne 35
NMPHUKJIATHOT0 MOIYJIA)
BT. U..
TeopeTudecKoe o0ydyeHue 9
MPAKTUYECKHUE 3aHSITUS 26
UHIUBHIYAIbHBIN IPOEKT (Oa/Hem)*™ HeT
Ipomexyrounas arrectamus (J13/3) 2

Bo ecex sauetixax co 36e300uxotl (*) (6 cnyuae eé nanuuus) ciedyem ykazams 00vem 4acos, a 6 ciyyae
omcymcmeus yopamo u3 CHUCKa

**) Eciu npedycmompeH uHOUBUOYAbHBIU NPOEKm N0 OUCYUNIUHE, NPOSPAMMA NO €20 Peanu3ayuu
paspabamuvlgaemcsi OmoenbHO




2.2. TemaTu4eCKMid IJIAH M COEPKAHUE TUCITUTIIHHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3aesioB U TeM JIadopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAY/Ib YacoB | KOMIIETEHUHH
1 2 3 4
OcHoBHoOeE conepxxaHue 123
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 8
Tema 1.1. OcHoBHOe coJep:kaHue 6 OK 01
Crpoenue atomoB | Teopernveckoe o0yueHue 4
XUMHYECKHUX CoBpeMeHHast MOJIENIb CTPOCHHUS aToMa. DJIeKTpOHHAs: KOH(urypanus aroma. Kinaccnpukaus XuMHIecKux
3JICMCHTOB 1 9JIEMEHTOB (S-, P-, d-ameMenTsl). BaseHTHBIE 311eKTPOHBL. BaleHTHOCTE. DIIEKTPOHHAS IPUPOIa XUMHUCCKOM
nopupoaa CBSI3H. DIIEKTPOOTpULIaTeNbHOCTE. KoBanieHTHAas CBsI3b, €€ PAa3HOBUIHOCTU U MEXAaHU3MbI 00Pa30BaHUS 4
XAMHAYECKOM (oOMEHHBIN U TOHOPHO-aKIeNTOPpHBIN ). MoHHas cBsI3b. MeTammueckas CBs3b. BojgopoiHas cBs3b.
CBA3U Me)I(MOJ'IeKyJ'IHpHLIC B3aUMOJICHCTBUS.
W30TOT11BI, OCHOBHOE M BO30YXKIEHHOE COCTOSTHUE aTOMa, THOPUIN3aIlisl aTOMHBIX OpOHUTAJICH.
IIpakTuyeckue 3aHATHS 2
Pemenne npakTrueckux 3aaHUil Ha COCTABIIEHUE AIEKTPOHHO-TpapuIecKux GopmMmyn 3JieMeHToB 14
IIEPHOJIOB.
Pemenue 3aganunii Ha KCMOJIB30BAHUE XMMUYECKON CUMBOJIMKY U HA3BAHUM COEIUHEHUI IO HOMEHKIIATYpE 5
MEXKIYHapOAHOTO COK3a TEOPETUYECKON U IPUKIIAJHON XUMHUH U TPUBUAJIBHBIX HA3BAHUM ISl COCTaBJICHUS
XUMHUYECKHUX (OPMYIT ABYXaTOMHBIX COETMHEHUN (OKCUIOB, CyTb(OUI0B, THAPUIOB U T.I1.) U IPYTHX
HEOPraHWYECKUX COCIMHEHUN OTAEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
Ilepuoguyeckuii | Teoperuueckoe o0yueHmne OK 02
3aKOH ¥ Tabiia | [IpakTHYeCKHE 3AHATHS 2
J.U. Menneneesa [Tepuoanueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®usnueckuii cMmbici [lepuoanueckoro
3akoHa JI.11. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX JIIEMEHTOB, 00pa3yeMbIX UMHU 2

MMPOCTBIX U CIOXHBIX BCHICCTB B COOTBETCTBUU C MOJIOKCHUEM XUMHUYCCKOT'O 3JICMCHTA B HCpHO[{H‘ICCKOﬁ




cucreme. MupoBo33peHueckoe U HayuyHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menneneesa. [Iporuossr
J.U. MenpneneeBa. OTKpbITHE HOBBIX XMMHUECKUX 3JIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3aIUI0 XUMUYECKHUX
371eMeHTOB «MeTauiyeckue / HeMeTalNIn4ecKie CBOMCTBA, 3JIEKTPOOTPULIATEIILHOCTh U CPOJICTBO K
AIEKTPOHY XUMHUYECKUX DJIEMEHTOB B COOTBETCTBUE C UX AJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
MePUONYECKON cucTeMe XxumMuieckux sneMeHToB .M. MenaeneeBay.

Paznen 2. Xumuueckue peakiuumn

11

Tema 2.1. Tunel
XUMHUYCCKHUX
peaxkuuii

OcHOBHOe coiep:kaHue

Teopernueckoe o0yueHue

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUI C yuacTHEM HeopraHndeckux BemiecTB. KonnyecTBeHHbIE
OTHOLLEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PACUEThI [0 YPABHEHUSIM XUMHUYECKUX
peakuuii. MoJib Kak eIMHUIIA KOJIMYeCTBa BelllecTBa. MossipHas Macca. 3aKOHbI COXPAHEHHUS MacChl U
sHepruu. 3akoH ABorajapo. MossipHbIi 00beM ra3oB. OTHOCHUTEIbHAS IIJIOTHOCTD T'a30B.

Peakuuu koMriekcooOpa3oBaHus ¢ y4acTHEM HEOPTaHMUECKUX BEIIECTB (Ha MpUMEpPe THIPOKCOKOMIUIEKCOB
[IMHKA ¥ aJTIOMUHUS).

HpaKaneCRue 3aHATHSA

CocraBrieHue ypaBHEHUHN pPEeaKIuid COSAMHEHUS, PA3JIOKEHUS, 3aMEIIIeHUsI, 0OMeHa. Y paBHEHUS PEeaKIui
TOPEHUsI, HOHHOTO 0OMEHA, OKUCIIEHU-BOCCTAHOBIICHUSI.

Pacuer KOIM4eCTBEHHBIX XapaKTEPUCTUK NCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacyer
KOJIMYECTBEHHBIX XapPaKTEPUCTUK MPOIYKTa PEaKIi COSTUHEHHS, €CITH OJHO U3 BEIIECTB JJaHO B U30BITKE
W/WJH COICPKUT MpuMecH. Pacuetr MaccoBoi miin 00 beMHOM TOJTM BBIXO/1a IPOAYKTA PEAKIIUH COSAMHEHUS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacyer 00beMHBIX OTHOIIEHUH Ta30B. Pacyet Macchl (00BbeM, KOTHYECTBO
BEIIIeCTBA) MPOAYKTA PEAKIIUH, €CITU OJJHO U3 BEIIECTB JIaHO B BHJIE PACTBOPA C ONpPeAEICHHON MacCOBOU
JI0JIel paCTBOPEHHOTO BEILIECTBA.

YPaBHeHI/ISI OKHCJICHHUSA-BOCcCTaHOBJICHUS. CTeneHp okucineHus. OKHUCINTENIh 1 BOCCTAHOBHUTEIb.
OKuCINTEIIFHO-BOCCTAHOBUTEIIBHEIC PCaKknuun B pUupoac, MpOMU3BOJACTBCHHBIX ITPOLECCAaxX U
KUBHCACATCIIBHOCTH OPraHUu3MOB. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIN NOTCHIHUAJI CPCABI. CocraBneHue u
YpaBHHUBAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ MCTOIOM 3JICKTPOHHOTO Oananca. TUMYHbBIC

OK 01




HCOPTaHNUYCCKUC OKHUCIUTCIIN U BOCCTAHOBUTCIIN. 3JI€KTpOJII/I3 pPacTBOPOB U paCIlyIaBOB colleit.

Tema 2.2. OcHoBHOe coJep:kaHue 4 OK 01
Onekrponutryecka| Teoperndeckoe odyueHue 2
s aucconranus U |Teopust AJEKTPOJUTHYECKON Aucconmanuu. Peaknmuu woHHOro oomeHa. CocraBiieHHWE peakIMidi HOHHOTO
MOHHBbI 0OMEH oOMEHa ImyTeM COCTaBJICHHUS UX TOJHBIX U COKPAIICHHBIX HOHHBIX YPAaBHCHH. 9
['unponus coneil. 3HaueHne TUAPOIN3a B OUOIOrHYecKUX 0OOMEHHBIX mporeccax. [I[pumenenue ruaponusa B
IIPOMBILICHHOCTH.
JlabopaTropHble 3aHATHUSI 2
JlaGopaTtopHast pabota «Peakiuu ruposmza.
HccnenoBanue cpesibl pacTBOPOB COJIeH, 00pa30BaHHBIX CHIIBHBIMHU M CJIAOBIMH IPOTOJIUTAMH, U UX PEAKIINA 2
C pacTBOpaMHu I1ies1ouu ¥ kapOoHata HaTpust. CocTaBlIeHHUE PEAKIUI THApPOIIN3a COJEH.
KonTpoabsnas
CrpoeHnue BenecTBa 1 XUMUYECKUE PEAKLIUH. 1
padora 1
Pa3nean 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHUX BelleCTB 19
Tema 3.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccudukaums, | Teopermueckoe obydenne 2 OK 02
HOMCHKJIAaTypa U [[[peameTr HeopraHuyeckoi XuMuu. B3zaumocBs3p Heopraunueckux BemecTB. Kinaccuduxanus
CTPOCHHE HeopraHuueckux BemiecTs. [IpocTeie u cinoxHble BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BELIECTB (OKCU/IBI,
HCOPraHWYCCKUX | ryapOKCHAbI, KUCIOTHI, coiin). HoMeHkIaTypa n Ha3BaHUE HEOPraHMYECKUX BEIIECTB UCXO/S U3 UX
BCILICCTB XUMHUYECKON (POPMYIIbI UM COCTABICHUE XUMUYECKOH (hOpMyITbl HCXO/1 U3 Ha3BaHMsI BELIECTBA 110
MEXIYHAPOAHON HUJIU TPUBUAIBHOW HOMEHKIIATypE.
MexMonekyIspHbIe B3auMoaencTBus. Kpucramiornaparel. ArperaTHble COCTOSIHHS BEIIECTBA. 2
Kpucrannnueckue u amop¢Hbie BemecTBa. TUIbI KPUCTANIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsipHasi,
WOHHAsI, METAJJTNYECKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTATUINYECKOM
pewetku. [TpuurHbBI MHOr0OOpa3us BEIIECTB.
CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUH TBEPIBIX, KUIKUX M Tra3000pa3HbIX BemecTB. JKuakue
KPUCTAJUIBI.
[MpakTnyeckue 3aHATHS 2




Pemienne 3amau Ha pacyeT MaccoBOM JOJU (MacChl) XMMHYECKOTO 3JIEMEHTa (COCIMHEHHUS) B MOJIEKYJIE
(cmecn).

Pemenne mpakTUYeCKUX 3alaHUi MO KJIAcCH(UKAIMKA, HOMEHKJIAType M XUMHUYECKUM (dopMyliaM
HEOPraHMYECKUX BEILECTB Pa3IMYHBIX KIJIACCOB (HA3bIBaThb U COCTABIATH (POPMYJIbl XMMHUYECKUX BEIECTB,

OTIpeeNIATh MPUHAJICKHOCTD K KJIACCy). 2
Hctounuku xumuueckod uHbopmanuu (HayyHas U ydeOHO-HayudHas JUTEpaTypa, CPeICTBa MacCOBOM
uHpopmanuu, cetb HMurepner u apyrue). [louck wuHpOpManuMM 1o HA3BaHUAM, HACHTU(UKATOPAM,
CTPYKTYPHBIM (hopMyIiam.
Tema 3.2. ®usuko-| OcHOBHOE coepKaHUe 10 OK 01
XUMHYECKHE Teoperuueckoe o0yueHue 6 OK 02
CBOWCTBA Metamnbl. OOmue ¢u3nyeckue W XUMHUYECKHe CBOMCTBa MeTauioB. CrocoObl MoiydeHus. 3HadeHue
HCOPraHMYCCKUX  |MeTaIOB M HEMETAJUIOB B IIPUPOJE U KU3HEACATEIBHOCTH YEJIOBEKa U OpraHn3mMoB. Koppo3us MeTrauioB: 2
BCIICCTB BU/Ibl KOPPO3UH, CIIOCOOBI 3aIlUTHl METAJJIOB OT KOPPO3UH.
Hewmeramnsl. O6mmue ¢pusznyeckue 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. TUMIMYHbBIE CBOICTBa MeTaiioB [Y—
YII rpynn. Knaccudukanuss ¥ HOMEHKJIATypa COEAMHEHHH HeMeTaioB. KpyroBopoTbl OHOTE€HHBIX 2
3JIEMEHTOB B IIPUPOJE.
XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUIOB, TUIPOKCUIOB, KUCIIOT,
coJiel U ap.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB IIPOCTHIX BEIIECTB, BOJIOPOIHBIX COSTUHEHHI, 2
BBICIIUX OKCUJOB M THAPOKCHUIOB.
IIpakTH4eckue 3aHATHSA 2
CocraprieHrue ypaBHEHUN XUMHUYECKUX PEAKIIUNA C yIaCTHEM MPOCTHIX U CIOKHBIX HEOPTAaHUYECKUX BEIIECTB:
OKCHJIOB METaJUIOB, HEMETANIOB U aM(OTEpPHBIX 3JIEMEHTOB; HEOPraHMYECKHX KHUCIOT, OCHOBAaHUU U
aM(OTEepHBIX THIPOKCHU]IOB, HEOPTAaHMYECKHUX COJIEH, XapaKTepU3YIOIINX UX CBONCTBA. 2
Pemenue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/IaHUM HA CBOMCTBA U MOJIy4YE€HUE HEOPTaHUYECKUX
BEILIECTB.
JlaGopaTopHble 3aHATHSA 2
JlaGopaTtopHnast pabota «CBOMCTBA METAIUIOB U HEMETAJIOBY. 5

HccnenoBanue (I)I/I3I/I‘-ICCKI/IX n XHUMHUYCCKUX CBOICTB METAJJIOB u HEMCTAJJIOB. Pemenune




SKCHICPUMCHTAJIbHBIX 3a1a4 110 CBOMCTBAM XMMHYECKMM CBOMCTBaM METAJIOB U HEMCTAJIOB, IIO
pacrno3HaBaHrIO U MOJYUCHUTIO COC[[I/IHCHI/Iﬁ METAJIJIOB 1 HEMCTAJIJIOB.

Tema 3.3. OcHOBHOe coiep:kaHue 4 OK 01
Ipoun3sBocTBo Teopernueckoe o0yuenue 2 OK 02
HCOPraHMYCeCKUX  (OOmipe MpeacTaBICHUS O IPOMBIIUICHHBIX CIOCO0aX TIOJIyuYeHHs] XUMHUYECKHX BEIIECTB (Ha Mpumepe
BCIICCTB. IIPOM3BOJICTBA AMMMAKA, CEPHON KHCIIOTHI).
3Ha4YCHHE U Yepnas u nBerHas Mmertauryprus. lIpakTuueckoe NpUMEHEHHE DJJIEKTPONIM3a Ul MOIYYEHMs ILIEJIOYHBIX, 2
HPUMCHCHUC B HIEJI0OYHO3EMEBHBIX METAJUIOB U amOMUHUSA. CTEKIIO U CUIIMKATHAs TPOMBILIEHHOCTD.
ObITy 1 Ha [Tpo6iiemMa 0TX0/10B ¥ MOOOYHBIX MPOAYKTOB.
TIPOM3BONICTBC IpakTH4yecKne 3aHATHS 2
Penienne npakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUN O POJIM HEOPraHMYECKOM XMMHUHU B Pa3BUTHM MEIULMHBL,
CO3/IaHMM HOBBIX MaTEpUANIOB (B CTPOMUTENBCTBE M JIP. OTPACISAX HPOMBIIIJIEHHOCTH), HOBBIX MCTOYHHUKOB 5
SHEpPruM (albTepHATUBHbIE UCTOYHUKHU SHEPTUU) B PELICHUM MPOOJIEM 3KOJIOTMYECKOM, IHEPreTUUECKON U
MUIIEBOH OE30MaCHOCTH.
KonTpoabsnas .
CBolicTBa HEOPTAHUYECKUX BEILECTB. 1
padora 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB 22
Tema 4.1. OcHoBHOE coaepKaHue 4 OK 01
Knaccudukanus, | Teopernueckoe o0yqenue 2
CTPOCHHE 1 IIpeamer opranndeckol XUMHUH. B3anMOCBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.
HOMCHKJIaTypa XVMMHYECKOE CTPOECHUE KAK MOPSAAOK COEANHEHNS aTOMOB B MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTU. OCHOBHBIE
OpraHM49eCKUX IIOJIO)KEHUSI TEOPUU XUMHUYECKOIO CTPOEHUS OpraHuyeckux coeanHeHuid A.M. bytieposa. YrimeponHsiii
BCILECTB CKEJIET OpraHu4ecKoil MoJeKkyiabl. MONeKyIspHble U CTPYKTYpHble (pa3BEpHYTble, COKpallleHHbIE) 5
XUMHUYecKHe (OopMyIibl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOIO CTPOEHUs MOJeKys. M3omepus u
M30MEpHI (CTPYKTYpHas, reoMeTpuueckas (Iuc-rpanc-u3omepusi). KpaTHocTh XMMHUECKOH CBSI3H.
[TonsitTue o (¢yHKUUMOHaIbHOW Tpymme. [lpuHUIUNB KiIaccUPUKAIMM  OPraHUYECKUX COEIUHEHHH.
MexnayHapoiHasi HOMEHKJIaTypa ¥ IPHUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COECITMHEHHM.
IIpakTH4eckue 3aHATHSA 2




Homenknarypa oOpraHMYecKHX COCAWHEHHN OTIENbHBIX KIJIACCOB (HACBHIIICHHBIC, HEHACHIIICHHBIE U
apOMaTUYECKHE YTIIEBOAOPOJBI, CIUPTHI, (EHOJBI, aabJACTHUIBI, KETOHBI, KapOOHOBBIC KHCIOTHI H Jp.)

CocraBiieHHE MOJTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYIT OpraHMYECKHUX BEIIECTB OTACIbHBIX KIaCcCOB, 2
UCIONB3YS MX Ha3BaHMS [0 CHCTEMaTH4YecKod HOMeHKiatype. Pacuersl mpocreiimeid Gopmyb
OpPraHUYECKON MOJIEKYJIbI, UCXO/Isl U3 DJIIEMEHTHOr0 cocTana (B %).
Tema 4.2. OcHOBHOe coiep:KaHue 12 OK 01
CaolicTBa Teoperuueckoe o0yuenue 8 OK 02
OpTaHHYCCKHUX ®OU3NKO-XMMHYECKHE CBOWCTBA OPraHMYECKUX COCAMHEHUN  OTICNBHBIX  KJIAcCOB  (OCOOEHHOCTH
COCAMHCHHUN KJIacCU(UKAUU U HOMEHKIATypbl BHYTPH KJlacca; FOMOJIOTMUECKHN paAn U obmas dopMmylna; U30Mepus;
dbuznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHUS):
— TMpelenbHble yriieBoaopoAbl. ['opeHMe MeTraHa Kak OJMH M3 OCHOBHBIX HCTOYHHMKOB TEIJIa B
MPOMBIIUICHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX YIIIEBOJOPOIOB, HAXOXKIECHUE B MPUPOJIC U IPUMEHEHNE 2
AJIKaHOB;
— HeNpeIeJabHbIE U apOMaTUYeCKHUe yrieBoAopoabl. [lomuMepusanus 3TuaeHa KaKk OCHOBHOE HallpaBJIECHUE
€ro HCIOJb30BaHMs. ['OpeHHe aleTuieHa KaKk MCTOYHUK BBICOKOTEMIEPATYPHOrO IUIAMEHM JJIA CBapKu U 2
PE3KU METAIIOB;
— KHUCJIOPOJCOJEpKAIIMe COEIUHEHUS (CIUPTBI M MpocThie 3GUpbl, (PEHONbI, adbAETUIbl U KETOHBI,
KapOOHOBBIE KHCIOTHI W WX TMPOU3BOAHBIE). [IpakTHUyecKkoe NPUMEHEHHE JTUJICHTIUKOJS, TIUIEpPHUHA, 9
denomna. [lpumenenue dopmanpaeruaa, aneTalbIeTua, YKCYCHON KHCIOTHl. Mplla Kak COJIM BBICIIMX
KapOOHOBBIX KUCIOT. MOIOIIe CBONCTBA MbLIA;
— a30TcofepxKallie COeTUHEHHS (aMUHBI U aMUHOKHUCIIOTHI, OETIKN).
Knaccudukanus ©u  OCOOCHHOCTH OpraHMYECKHUX peakiuil. PeaknunoHHble 1EeHTpBL. Pamukambl. 2
ITepBoHauaIbHBIE MOHATHS O TUMAX U MEXAHU3MaX OPraHUYECKUX PEaKIIHil.
[MpakTnyeckue 3aHsATHS 2
Pemenue nenouek npeBpamieHnii Ha TEHETUYECKYIO CBSI3b MEXKIY KJIaCCaMHM OPraHUYECKUX COCIUHEHUN C
COCTaBJICHUEM Ha3BaHUI OPraHUYECKUX COECIMHEHU 110 TPUBUAIBHOW MM MEXITYHAPOIHON 5

CHCTEMAaTHUECKOI HOMCHKIJIATypE. Pemenne PAaCUCTHBIX 3aaa4 110 YPaBHCHUAM peaKuHﬁ C y4aCTUEM
OpTraHUYCCKUX BECIICCTB.




JlabopaTopHble 3aHATHS

JlabGopaTtopHast pabota «[lomydyeHue 3THIIeHa U U3yYEHUE €TI0 CBONCTBY.

[Tomrydenue 3TUIeHa U3 3TAHOJIA B JTAOOPATOPUU M U3YUCHHE €r0 (PU3MUECKUX M XUMUYECKIX CBOMCTB.
CocraBiieHue peaKnHﬁ MNPUCOCOANHCHUA U OKHUCIICHHUA Ha MPUMEPC 3TUJICHA. Pemtenue PaCUYCTHBIX 3a1a4 C
UCTIOJIb30BAaHUEM IUIOTHOCTH T'a30B MO BOJAOPOAY U BO3AYXY.

Tema 4.3.
Opranuueckue
BEILIECTBA B
KU3ZHEJCSATENbHOCT
U 4E€JIOBEKa.
[IpousBoacTeo u
IPUMEHEHNE
OpraHUYECKUX
BEILECTB B
MPOMBIIUIEHHOCTH

OcHOBHOe coiep:kaHue

TeopeTuyeckoe o0yueHue

Buooprannueckue coequnenus. [Ipumenenue u Gnoioruyeckas poib yriieBoaoB. OKUCIEHUE YIIIEBOJOB —
MCTOYHMK SHEPTUH KUBBIX OpraHn3mMoB. O0acTu MpUMEHEHHS] aMUHOKUCIOT. [IpeBpaiiienust 0€IKOB MUIIH
B opranu3Me. buonornueckue ¢yHkuuu OenkoB. buonoruueckue GyHkuuu xupos. Ponb opranudeckoin
XUMHUH B PEHICHUH MTPOOIJIeM MUIIEBON OE30MacHOCTH.

HyxkienHoBbie KUCIOTHI: cocTaB U cTpoeHue. CTpoeHne HykineoTuaoB. CocTaB HykIenHOBBIX KucioT (JJHK,
PHK). Ponb HyKJIEMHOBBIX KUCJIOT B )KU3HEAEATEILHOCTH OPTaHU3MOB.

[Tpon3BOICTBO OpraHMYECKMX BEIIECTB: NMPOU3BOICTBO METaHOINA, nepepadoTka HedTu. IlommdTHieH kak
KPYIHOTOHH2)KHBI IIPOJYKT XHMHYECKOro npous3BoacTBa. IIpumenenue ostunena. IIpousBoactso u
IIPUMEHEHHE KaydyKa U PE3UHBI.

CuHTEeTHYECKME M HCKYCCTBEHHBIE BOJIOKHA, MX CTPOEHHME, CBOMCTBAa. [IpakTmyeckoe HCIOJIB30BAHUE
BOJIOKOH. CHHTETHYECKUE TUICHKU: M3O0JALMS Ul IPOBOJIOB, MEMOpPAHbI JIIsl ONPECHEHUs BOJIbI, 3alIUTHBIE
IUIGHKA JUIsl aBTOMOOWJIEH, TIJIacThIpH, XHUPYpPrudeckue TMoBsS3KH. HOBBIE TEXHOJOIMH JalbHEHIIero
COBEPILECHCTBOBAHUS MTOJIMMEPHBIX MAaTEPHUAIIOB.

Ponb opranndeckoil XMMHUM B pelIEHUHU MPoOIeM SHEPreTHYeCKo 6€301aCHOCTH, B pa3BUTUN MEAMIIMHBI,
CO3/IaHUU HOBBIX MaT€pUaJIOB, HOBBIX HCTOUHUKOB YHEPIHH (TbTEPHATUBHBIE UCTOUYHUKU YHEPTHH).

IIpakTHyeckne 3aHATHA

Pemenre mpakTUKO-OPUEHTUPOBAHHBIX 3aJJaHUH TI0 COCTABIEHUIO XUMUUECKUX PEAKIIHH, OTPAKAFOIINX
XUMHUYECKYIO aKTUBHOCTh OPTaHUYECKUX COCTMHEHHUH B Pa3IMUHBIX cpeaax (MPUPOIHBIX, OMOTOTUYECKHX,
TEXHOTE€HHBIX ).

KonTpouabnas
pabdora 3

CrtpyKTypa 1 CBOIICTBAa OPraHNYECKUX BELIECTB.

OK 01
OK 02




Pa3pean S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHX peaKuui 11
Tema S5.1. OcHoBHOe coJep:kaHue 4 OK 01
Kunernueckue Teopernyeckoe oGyueHue 2 OK 02
3aKOHOMEPHOCTH [ Xymuueckue peakuuu. Kiaccuduxamums XUMHUECKUX peakuuil: 1mo ¢a3oBOMY COCTaBy (TOMOTEHHbBIE U
IIPOTEKAHUA reTepOreHHbIE), 10 UCIOIb30BaHUIO KaTanu3aTopa (KaTaluTHYECKUe U HeKaTATUTUYECKHE).
XUMHUYECKUX CKOpOCTh peakluM, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (AKTOPOB: MPUPOJBI PEATUPYIOIMIMX BEIIECTB,
peakiuii KOHIICHTPALlMN pPearupyronux BeIIecTB, TeMmneparypsl (mpaBwio Bant-T'odda), mmomanu peakunoHHOI 2

IIOBEPXHOCTH, HAIMYHUS KaTau3aTopa. Pomb Katann3aropoB B IPUPOJE U IPOMBIIUIEHHOM IIPOU3BOJCTBE.

OHeprus akTUBalMM. AKTHBUpPOBaHHbIM Komiulekc. Karamuzatopel M karamu3. Posib karanu3aTopoB B

IIPUPOJIE U MPOMBIIIEHHOM IIPOU3BOJICTBE.

JlabopaTropHblie 3aHATHUSI 2

N3yueHue 3aBUCUMOCTH CKOPOCTHM XHWMHUYECKOW pPEAKUUU OT KOHLIEHTpAlMU pPEarupyrolux BELIECTB U

TEeMIIepaTyphl.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JTaGopaTtopHas pabota «Onpenenenre 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIEHTPALMU pearupyromux

BeulecTBy. MccnenoBanue 3aBUCUMOCTH CKOPOCTH pEakUUU OT KOHLEHTpanuu. OnpesesieHne KOHCTaHThI 9

CKOPOCTH peakluu rpa)udecKuM METOAO0M.

2. JIaboparopnas pabota «OnpeneneHrue 3aBUCUMOCTH CKOPOCTH PEAaKIIMU OT TeMIiepaTypbi». MccrnenoBanue

3aBUCHMOCTH CKOPOCTH PEAKIIMM OT TeMIlepaTypel. Pacder sHeprum akTUBallUK PEaKIH.

Pemenne npakTuKO-OpUEHTUPOBAHHBIX 33/IaHUN Ha aHaNU3 (PaKTOPOB, BIUSIOUIMX HA U3MEHEHHE CKOPOCTU

XUMUYECKOU PEAKLIUHU.
Tema 5.2. OcHOBHoOe cojiep:KaHHe 6
Tepmoannamuueck [ Teopernueckoe o0yueHue 2 OK 01
ne Knaccugukarus XMMHUYECKHX peakiuii: mo TernaoBoMy 3¢ ¢dekTy (3K30TepMUUYECKHe, SHI0TEPMUUECKHE), TI0 OK 02
3aKOHOMEPHOCTH  [oGpaTtuMOcTH (0OpaTuMble U HeoOpaTuMble). TertoBbie 3PHEKTh XUMUYECKHX peakuuil. TepMoxuMudeckue
[IPOTCKaHusA ypaBHeHUs. OOpaTUMOCTh peakiuii. XMMHYECKOe PaBHOBECHE U €r0 CMEIIEHUE MO JEHCTBHEM Pa3INYHbIX 2
XHUMHYCCKHX (dakTOpoB (KOHLIEHTpAIMsI PEareHTOB WU NPOJYKTOB pEaKkIUH, IaBlieHHE, TeMIleparypa) Ui CO3/aHUus
peakuui. ONTUMAJIBHBIX YCIOBUN MPOTEKAHNS XUMUYECKHUX ITPOLIECCOB.




PaBHoBecue [Tonsitrie 00 >HTaNbIMK U dHTponuU. DHeprus ['mb0ca. 3akon ['ecca u cnencTBus u3 Hero. Ponb cMmemeHus
XUMHUYECKUX PaBHOBECHSI B TEXHOJIOTUYECKUX IIPOLIECCAX.
peakiun IpakTHYecKue 3aHATHS 2
[Mpuniun Jle artense. Bnusiaue pa3nuyapix (akTOpoB HA H3MEHEHUE PAaBHOBECHS] XUMHUECKUX PEAKLINH.
3aKOH JEHCTBYIOIIMX MAacC U KOHCTaHTa XMMHUYECKOTO paBHOBECHUsS. PacdeTsl paBHOBECHBIX KOHLIEHTPALUN
pearupyomux BeecTB U NPOJyKTOB peakiuid. PacueTs! TemnoBoro s¢¢gexra peakum. 5
Penienne npakTUKO-OpMEHTUPOBAHHBIX 3aJaHuil Ha npumeHeHue npuHuuna Jle-Illarense nus HaxoxacHUA
HalpaBJICHUs] CMELICHHUs PaBHOBECHs] XMMHUUYECKOM peakiuy U aHauu3 (aKTOpOB, BIMSIOIIMX HA CMELICHHE
XUMHYECKOIO0 PAaBHOBECHS.
JlabopaTropHble 3aHATHUSI 2
JlaboparopHuas padoTa «/3ydeHrne BIUSHUS pa3InIHBIX (PAKTOPOB HA CMEIICHUE XHMHYECKOTO PABHOBECHS.
HccenenoBanue BIMSHNS U3MEHEHUS KOHIICHTPALMK BELIECTB, PEAKIIMK CPEAbl U TEMIIEPATYPBI HA CMEILEHUE 5
XUMHUYECKOTro paBHOBecHs. CpaBHEHME IOITYYEHHBIX PE3YJIbTaTOB C TEOPETHUUECKU NPOTHO3ZUPYEMBIMU Ha
ocHoBe npunHnuma Jle larense.
KonTpoabsnas .
CKOpOCTb XMMMUYECKON PEaKIIMU U XUMHUYECKOE PAaBHOBECHE. 1
padora 4
Pazneua 6. JlucnepcHble CHCTEMBbI 9
Tema 6.1. OcHoBHOe coJep:kaHue 4 OK 01
HucnepcHbie Teopernueckoe o0yueHue 2 OK 02
CHCTEMBI K JucnepcHeie cuctemsl. Komonuele cuctemsl. MIcTHHHBIE pacTBOpEI. OK 07
haxTopsl HX PactBopenne kak ¢usuko-xumuueckuid mnpouecc. PactBopbl. CrocoObl NPUTOTOBIEHHUS PACTBOPOB.
YCTOHYHMBOCTH PactBopuMocTs. MaccoBast 1011 paCTBOPEHHOIO BellecTBa. [IpenenbHo NOMyCTUMbIE KOHLEHTpAUUU U UX
HCIIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKON 0€30M1aCHOCTH. 5
Knaccudukanus aucnepcHslx cucreM Mo coctaBy. CtpoeHue u (akTopbl YCTOMYMBOCTH JUCHEPCHBIX
cucteM. Pacro3HaBaHHMe HCTUHHBIX PAcTBOPOB, KOJUIOMJHBIX PAacTBOPOB U TpPyOOJIHCIEPCHBIX CHCTEM.
Crpoenne wmmunemsl. PaccenBanme cBeTa NpH MPOXOXKACHUM CBETOBOIO IIy4Ka Yepe3 ONTHYECKH
HEOTHOPOAHYIO cpeny (3 dexra Tunmans).
IMpakTnyeckue 3aHATHS 2




Pemienue 3aga4 Ha MPUTOTOBJIEHUE PACTBOPOB.
Pemienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/JIaHUM HAa JUCIEPCHBIE CHUCTEMBbI, HCIOJb3yeMble B

OBITOBOM W TIPOM3BOACTBCHHON JIEATENHHOCTH 4YEJNOBEKA, C TO3UIIMA HSKOJOTHYECKOH Oe30MacHoCTH 2
HOCJIEICTBUM U TPAMOTHBIX PELICHUH NMPoOIeM, CBSI3aHHbBIX C XUMHEH.
Tema 6.2. OcHoBHOe coJep:kaHue 4 OK 01
Hccnenoanue JlaGopaTopuble 3aHATHS 4 OK 02
CBOWICTB JlaGopatopHas pabota «IIpuroroBiaeHue pacTBOpOB».
AUCIIEPCHBIX [IpuroTtoBneHne pacTBOPOB 3aJaHHOW (MOJSPHOI) KOHIEHTpauuu (C MPaKTUKO-OPUEHTHUPOBAHHBIMU 2
CHUCTEM I UX BOIIPOCAMH ), OTIPEJICTICHUE CPEIbl BOJHBIX PaCTBOPOB.
uICHTHQUKAIMK | JTaGopatopHas paboTa «llccienoBaHme AMCIIEPCHBIX CHCTEM.
[IpuroroBneHne M U3y4eHHE CBOWCTB JMCIEPCHBIX CHCTEM pa3HbIX BHUJOB: CYCIIEH3UH, 3MYJIbCUH, 5
KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHUHHBIX U KOJUIOMJHBIX PAaCTBOPOB, BBISIBJIEHHE OCHOBHBIX
pa3yInuui MEXy HUMH.
KonTpoabsnas
JucrnepcHble CUCTEMBI. 1
padora 5
Paszpnen 7. KadecTBeHHbIe peakiuu 00HAPYKeHHS] HEOPraHUYEeCKUX M OPraHMYeCKHUX BellecTB 8
Tema 7.1. OcHoBHOE coaepKaHue 4 OK 01
OOGHapyxeHue IpakTHYecKHe 3aHATHS 2 OK 02
HCOPraHM4eCKNX  (KayecTBEHHbIE XUMHUECKUE PEAKIMH, XapaKTepHbIe U1 OOHApYKEHUSI HEOPTraHWYECKUX BEIeCTB (KaTHOHOB
KaTHOHOB 1 U aHnoHoB). CocTaBiieHHe ypaBHEHUH peakiuii oOHapyxeHust KaTHoHOB [-VI rpynn u aHHOHOB, B T.4. B 9
aHHOHOB MOJIEKYJISIPHOM U HIOHHOM (opMax.
Peakiun oOHapyKeHUsI HEOPIraHWYECKUX BEILECTB B PEaJIbHBIX 00BEKTaX OKPYKAroIeH cpeibl.
JlabopaTopHbIe 3aHATHS 2
OO6HapyxeHne HeOpraHUYeCKUX BelecTB (KaTuoHOB [-VI rpymnn min aHMOHOB) C UCIIOJIB30BAHUEM
KAUYECTBEHHBIX aHATMTUYECKUX PEAKIUH.
JlaGopaTopHas paboTa Ha BBEIOOP: 2

1. JlTabopaTopHas paboTa « AHATUTHYECKHE peakiuu KaTHOHOB [—VI rpymmy.
[TpoBeneHNe KaueCTBEHHBIX PEAKITU, HCTIONB3YEMBIX Il OOHAPYKEHHsI KATHOHOB | Tpymmbl (Kanus,




HATpHs, Maruus, aMMonus), Il rpynmnel Ha npumepe 6apus, 111 rpynns! — cBuHIA, [V TpymIel — adroMUHNS,
V rpynnst — xenesa (1L u III), VI rpynmel — Hukenst. Onucanue HaOIl0JaeMbIX SIBJICHUN M COCTABJICHUE
XUMHUYECKUX PEaAKIUM.

2. JJaboparopHas paboTa «AHAIUTUYECKNE PEAKIIUH AaHUOHOBY.

[TpoBeneHne KaueCTBEHHBIX peaKLUil, UCIIONb3YeMbIX [UI1 OOHApYKEHHsI aHHOHOB: KapOoHaTa, docdara,
cyibdara, cynbhuia, HUTpaTa, Xjaopuaa u ap. Onucanue HabIOAAEMBIX SIBICHUH U COCTaBIICHUE
XUMHUYECKHUX PEAKLIUH.

Tema 7.2. OcHoBHOe cogepkaHue 4 OK 01
OOnapyxeHnne IIpakTHYecKHe 3aHATHS 2 OK 02
OpraHn4eCKHUX KauecTBeHHBIE XUMUYECKUE PEAKIINH, XapaKTEePHbIE 711 OOHAPYKEHUSI OTAETbHBIX KJIaCCOB OPraHUYECKUX
BCIICCTB COeMHEHU: (PEHOTIOB, albAECTHA0B, KpaxMaia, YKCYCHON KUCIOThI, aMUHOKHCIIOT U Jp. 2
OTACIBHBIX Jlenarypauus 6eKOB IpU HArpeBaHUM, IBETHBIE PEAKIIMH OEIKOB.
KJIaCCOB C CocraBieHne KaUeCTBEHHBIX PEAKINK OOHAPYKEHHS OPTAaHUIECKUX COSTMHEHUI OTJCITbHBIX KJIACCOB.
UCIIOJIL30BAHUCEM | TaGopaTopHbIE 3aHATHS 2
Ka4CCTBCHHBIX OGHapyXeHHe OPraHMIECKUX COEIMHEHNH OT/IEIbHBIX KIACCOB.
peakuuii Jla6opaTopHas paboTa Ha BEIOOD:
1. JTaboparopHas pabota «KauecTBeHHbIE peaKlIUU Ha OT/EIbHbIE KJIACChl OPraHUYECKHX BEIIECTBY.
[TpoBeneHne KaueCTBEHHBIX pPeaKIUii, UCIIONb3yEeMBbIX Il OOHAPYKEHHsI OPraHUYECKHX BEIECTB pa3IMYHbIX
KJIaCCOB: (PEHOJIOB, aJbJIETU/IOB, KpaxMalla, yKCyCHOM KUCIOThI, aMUHOKHCIIOT, OeNKoB U Jip. Onucanue
HaOJII01aeMBbIX SIBIICHUH U COCTAaBICHHE XUMUYECKUX PEaKIUil U/ UK CXEM. 9
2. JIaboparopHas pabota «KauecTBeHHbII aHATN3 OPraHMUECKUX COSAMHEHUN M0 (PYHKIIMOHAIBHBIM
rpyIIam».
IIpoBeneHME KaYECTBEHHBIX PEAKIIUI, HCIIOIb3YEMBIX JUIS PACIIO3HABAHUSI OPTaHUUYECKUX BEILIECTB
OTJIENbHBIX KJIACCOB MO (PYHKIIMOHAIBHBIM IPYyMIIaM: Ha MPUMEPE aMUHOKHUCIIOT U KapOOHOBBIX KHCIIOT,
CIHUPTOB U (PEHOJIOB, aJBIAETUI0B U KeTOHOB. OnrcaHue HaOI0JaeMbIX SBJICHUN U COCTABIEHUE XUMHUECKUX
peaKIMi /1IN CXEM.
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJleP:KaHMe (Coaep:KaHue NPHKJIAJTHOTO MOLYJIsI) 35
Pazpnen 8. Xumus B ObITY M IPOM3BOACTBEHHOM AeATEJbHOCTH YeJI0BEKA 6 OK 01




Tema 8.1. OcHoBHOe coJep:kaHue 6 OK 02
Xumust B ObITy U [[IpakTHYECKHE 3aHATHS 6 OK 04
IPOM3BOJICTBCHHOM | Jkostormyeckast 6e30MacHOCTh MOCJIEICTBHI OBITOBOM M MPOU3BOJICTBEHHON JEATEIHLHOCTH YEJIOBEKA, 4 OK 07
AEATETbHOCTH CBsI3aHHAs ¢ epepaboTKOI BEIIeCTB; MOUCK U aHAIN3 XUMUYECKON HH(pOpMaLUK U3 pa3IMdHbIX UCTOYHUKOB IIK'...
CJIOBCKa (HayuyHast ¥ yuyeOHO-Hay4YHasl TUTEPATypa, CPEeICTBA MAacCOBOI nH(popManyu, cetb IHTEpHET U apyrue).

Keiicnl (¢ yuerom Oynymieit npodeccuoHanbHOM NeITeNbHOCTH) Ha aHATU3 HHPOPMAILIUU O

MIPOM3BOJICTBEHHOU JCSITEILHOCTH YEIIOBEKA, CBI3aHHOM ¢ MepepaOdO0TKOM M MOJYICHUEM BEIIECTB, a TAKXKE C

IKOJIOTHUYECKOH 0€30MacHOCTHIO.

3ammra keiica: [IpencraBienue pe3yabTaToB pelIeHUs] KeHCOB (BBICTYIUICHHE C ITPE3ECHTAIINEH ) 2
*Pazgesa 9.1. UcciienoBanne U XUMMYECKHI aHAIU3 00beKTOB OMoc(ephl (151 YKPYNHEHHBIX IPYNI CIeNHAJIbHOCTE/ 29
npodeccuii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)
Tema 9.1.1. OcHoOBHOe cojiep:KaHue 5 OK 01
OcHoBbl JlaGopaTopHbie 3aHATHS 2 1K 1.9.,
11abopaTopHOit JlaboparopHas paboTa «OCHOBBI JIAOOPATOPHOU MPAKTUKIY. 1K 2.7
[IPaKTUKHU B JlaGopaTopHast mocyaa u XxuMuueckre peakTuBbl. OCHOBHBIE TabopaTopHbIe onepaiuu. JlabopaTopHoe 2
Npo(eCCHOHAIBHBL | 0GopynoBanue. TexHnka 6e30MacHOCTH U IPaBrIIa paboThl (IIOBEACHNS) B 1a00PaTOPHH.
X 1200paTOpUsX  |[IpakTHdecKue 3aHATHS 3

BrinonHeHne THIOBBIX PacueToB MO0 TEMATHUKE SKCIIEPUMEHTA (BBIXO]T MTPOIYKTA PEaKluy, Macca HaBECKH,

00BEM pacTBOPUTEIS).

OO0paboTka JaHHBIX, aHAJN3 U OLIEHKA UX TOCTOBEPHOCTH (BBIYMCIIEHUE CPEAHETO 3HAUCHUS 3

AKCIIEPUMEHTAIIbHBIX IaHHBIX, TIOTPEIIHOCTH).

[IpencraBienue pe3yabTaTOB SKCIIEPUMEHTA B pa3IU4HOl Gopme (Tabnuiia, rpaguk, oT4eT, JOKIa,

Mpe3eHTAIINS).
Tema 9.1.2. OcHoBHOe coJiep:kaHue 7 OK 01
XuMAYCCKUT Teoperuueckoe obyyenue 2 OK 02
aHanus mpoo BOJIbI Knaccudukanust mpod BObI O BUTY M HA3HAYEHUIO, UCXO/ISI U3 €€ XUMHUECKOT0 COCTaBa. 2 OK 07

! Orpaxaercsa IIK, 3JIeMEeHT KOTOpPOM GopMMPyeTCsS MNPUKJIIAIHBEIM MOIyJeM (IpodeCCHMOHAJIbLHO-OPMEHTMPOBAHHEIM COIEpXaHMeM) B

coorBeTcTBUM C OTI'OC peanmuszyemoin npobeccun/crneumanvHocTu CIIO




OpranosenTH4ecKke CBOMCTBA (3amax, Npo3pavyHOCThb, IBETHOCTb, MyTHOCTb) BO/bI. KHCIOTHOCTD 1
IEJIOYHOCTH BOABL. pH cpebl U MeTo bl ee onpeaeneHus. JKecTKOCTh BOAbI U METOABI €€ OIpe IeIICHUSI.
CymHOCTh METOAA TUTPOBAHUS.

Bup! sxecTkoCcTH BOJbI (BpEMEHHAs M TOCTOsIHHAA). JKeCcTKOCTh BOJIbl KaK IPUYKMHA BBINAJAECHUS OCAJAKOB WIIH
00pa30BaHUs COJICOTIOKEHUH, UIMEIOLIMX MECTO B OBITY U Ha IIPOM3BOJICTBE.

CocraB cojeil, BbI3bIBAIOLIMX JKECTKOCTh BOJbl. XUMUYECKHUE IPOLIECCHI, YCTPAHSIOIINE )KECTKOCTh BOJIBL.
VYpaBHEHMS] XUMMUYECKUX PEeaKLUi, HIUTIOCTPUPYIOIINX ITPOLECCHI, IPOUCXOIAIINE IIPU YCTPAaHEHUN
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMH U XUMHUYECKUMH criocobaMu. CriocoOsl
YCTpaHEHUS TIOCTOSTHHON JKECTKOCTH.

IIpakTH4yeckue 3aHATHS

Crioco0bI BEIpaKEHUST KOHIICHTPAIIUU PACTBOPOB: MacCcOBast IOJIsl PACTBOPEHHOTO BEIIECTBA, MOJIIPHAS H
MOJISTTbHAS. KOHIICHTpaluu. TUTp pactBopa. Perenne npakTHKO-OpUSHTHPOBAHHBIX TCOPETUICCKUX 3aTaHUI
Ha pacueT KOHICHTPAIUI 3arpsA3HSIONINX BEIIECTB U UX CPABHEHHE C MPEACIbHO JTOMYCTUMBIMU
koHneHnrpanusmu (IT1K).

JlabopaTropHble 3aHATHUS

HccnenoBanre XMMUYECKOTIO COCTaBa po0 BOJIBL.

JlaGopatopHast paboTa Ha BEIOOp:

1. JJaboparopHas pabota «O4HCTKa BOJbI OT 3arps3HEHUI.

Hcnonp3oBaHne METO0B (PUIBTPOBAHUS U aCOPOLIMY /171l OTJEJIEHUS 3arpsI3HEHU B HccieayeMoi mpooe
BO/Ibl. BBIOOp MeTO1a OYMCTKYU B 3aBUCUMOCTH OT BHJIa 3arps3HeHust. CpaBHeHUE 3EKTUBHOCTH
pa3IMYHBIX METOJI0B OYMCTKH BOJBI B Pa3HBIX YCIOBHSX (B Ja00OpaTOPHH, B TOMALTHHUX H MOJIEBBIX
YCIIOBUSX).

2. JJaboparopHas padota «Omnpenenenue pH Boabl 1 €€ KUCTIOTHOCTH.

Onpenenenne pH cpeapl ¢ MOMOIIBIO YHUBEPCATBHOIO HHAMKATOPa. crionb30BaHle TUTPOBAHUS TS
oTpesieNieHust KUCIOTHOCTU. Ompenienenue o01eil KUCIOTHOCTH BObI, pacyeT CBOOOAHOM KHMCIOTHOCTH.
Onpenenenue obmeit 1 cB0O0AHOM mienoyHocTH. CocTaBlIeHNE YpaBHEHUH peakIuii, IpOTeKaomuX Mpu
oTpezieNIeHuU KUCIOTHOCTH/ IIETIOYHOCTH MTPOO BOJIBL. Y CTAHOBJIEHUE CIIOCOOOB HCTIOIb30BAHUS
HCCJIEIOBAaHHBIX NMPOO BOJIBI B )KU3HEIEATEIHHOCTH Y€JIOBEKa, HA OCHOBE MOJyYEHHBIX JaHHBIX O COCTABeE.
3. JlabopaTtopHas pabota «OnpeneneHne KECTKOCTH BOABI U CITIOCOOBI €€ YCTPAaHEHUS».

IIK 1.9,
K 2.7




CnocoObl YCTpaHCHUA BCCX BUJ0B )KCCTKOCTHU B 3aBUCUMOCTU OT COCTaBa colieit )xecTKocTH. Pelienue
E)KCHepI/IMeHTaJIbHOf/i 3aJa4M Ha BBIABJIICHHUC BpeMCHHOfI U TIOCTOSHHOM 7KE€CTKOCTHU BOJbI. OI.[GHKa
BCPOATHOCTHU YCTPAHCHUA BCCX BUAOB JKCCTKOCTH B JOMAITHUX YCIIOBUSAX.

Tema 9.1.3.
XUMUYeCKUM
aHaju3 npoo
ITOYBEI

OcHOBHOe coiep:KkaHue

TeopeTuyeckoe o0yueHue

Knaccugukarus mous 1o BUAy ¥ Ha3HAYCHUIO, HCXOJIS M3 XUMHUECKOTO cocTaBa. MaeHTudukanus npoost
IIOYBBHI [10 €€ XUMUYECKOMY COCTaBY, OIIMCAHUE BO3MOXKHOCTEHN €€ TPUMEHEHUS.

TpeboBaHMs K KauecTBY MOYBBI PA3JIMYHOr0 HazHaueHus. Onucanne ocOOEHHOCTEH UCTIOIb30BaHus 110YB B
3aBUCUMOCTH OT TUIIOB, CIIOCOOBI YIyYILIEHHs KauecTBa OYB B 3aBUCUMOCTH OT Ha3HAUCHMUS.

OO6nacTy UCTIONIBb30BaHUS OPraHUYECKUX y00peHHi B 3aBUCUMOCTH OT KaueCTBEHHOTro cocTaBa. Onucanue
OpPraHUYeCKUX YI0OpeHUH U UX IPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBHIHOCTH.

IIpakTH4yeckue 3aHATHS

O6nactu HazHayeHUs (MPUMEHEHUS) TIOYBBI, UCXOS U3 KAYECTBEHHOTO M KOJIMUYECTBEHHOT'O COCTaBa.
AHanM3 HOPMaTUBHOU JTOKYMEHTAIUH.

Ponb HEOpraHM4ecKux BEMIECTB B KAUECTBE MUHEPATBHBIX YAOOPECHUH, YITYUIIUTEICH ITOYBHI.

CocraB MUHEpATBHBIX YA0OPEHUHN U UX IPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ PA3HOBUIHOCTH.
B3anmocBs3b cocTaBa y1oOpeHHil U UX BIUSHUS HA BET€TaTUBHBIE CBOIMCTBA U MJIOJOHOIICHUE PACTEHUH.

JlabopaTropHble 3aHATHUS

HccnenoBanne XMMUYECKOTO COCTaBa MPOO MOYBHI.

JlaGopatopHasi paboTa Ha BBIOOP:

L. JlaGoparopHas paboTta «OOHapy>KeHHEe HEOPTaHUYECKUX MPUMeEceH B podax».

[TpuroroBneHure mpoObl MOYUBKI I UCCIEA0BAaHHSI KMCIOTHOCTH/IEIOYHOCTH, HEOPIraHUYECKUX
3arpsisHeHu. OO0HapyXeHHUE XJIOpUI- U Cyab(}aT-noHOB B 1pobe mouBsl. CocTaBleHUE YpaBHEHUHN pPeaKIuii
oOHapyxeHus. CpaBHEHUE MMOYUYESHHBIX MTOKa3aTeseid ¢ HOPMaTUBHBIMU (CIIPABOYHBIMH ) 3HAYCHHSIMH.

2. JTabopatopHas padora «Onpenenenue pH BOJHON BBITSHKKH MTOYBBI, €€ KHCIOTHOCTH U IICIOYHOCTH.
HccnenoBanue BOJHBIX BBITSDKEK 00pa3Ii0B TOTOBBIX TTOYBEHHBIX CMeCeH (IS pa3HBIX THIIOB PACTCHUN ).
Onpenenenne pH noYBbI ¢ UCIIONB30BAaHUEM MHIUKATOPOB. OIIEHKA THIIOB MOYB B MTPEICTABICHHBIX
o0pa3uax (CHIbHOKHCIAs, KUCiast, ClIabOKUCast, HeUTpaabHas, MEI04Has).

OK 01

OK 02

OK 07
IIK 1.9,
K 2.7




Tema 9.1.4. OcHoBHOe cogepKkaHue 8 OK 01
Hccnenosanune Teopernueckoe 00ydeHune 3 OK 02
00BEKTOB VY4eOHO-ucCIe10BaTebCKUN IPOSKT B 00JIaCTH HCClIeOBaHUs 00beKTOB Onochepbr. O630p TeM yueOHO- OK 04
ouocdeps! HCCJIEIOBATEILCKUX MPOEKTOB. AJITOPUTM BBIIOJIHEHHS npoekTa. OrnpenenaeHue npooiaeMbl UCCIeI0BaHNUS. 3 OK 07
MeToap! MoucKa, aHaJin3a 1 00paboTKH HH(OPMAIIMK O TPOEKTE B PA3IMYHBIX UCTOUHUKAX. LK 1.9,
IIpakTHYeckune 3aHATHSA 3 1K 2.7
O6ocHOBaHME aKTyallbHOCTH BBIOpaHHOW TeMbl. BblsiBieHue npoGiemMsl uccienoBanus. Beioop oObeKTOB 1 1
MeTo0B uccienoBanus. [locranoBka meneit u 3axaq uccnenopanus. OnpeneneHne MpoayKTa UCCIeI0OBaHUA.
Omnpenenenne 3TaroB U COCTaBIICHHUE TUIaHA HCCIIEIOBAHNS.
3ammrTa npoekrta: IlpencraBieHue pe3ynbTaTOB BBIMOIHEHUSI Y4eOHO-MCCIEAOBATEIbCKUX MPOEKTOB 2
(BBICTYIIJICHHUE C MTPE3EHTAIINEH).
JlabopaTropHble 3aHATHUS 2
HccnenoBanue npeayioxkeHHOTO 00bEKTa Ha KUCIIOTHOCTb, IIEI0YHOCTh, XUMUYECKUN COCTaB (3arpsi3HUTEINH,
Makpo- ¥ MHKpodneMeHThl). OOpaboTka pe3ynbTaToB wuccienoBaHus. OIleHKa KadyecTBa HCCIETyeMOTO 2
00BEKTa, UCXOJIS U3 PE3yJIbTAaTOB XUMUYECKOTO aHAIIN3A.
IpomexxkyTounas aTTecTamus no qucuuiuinHe (1uddepeHnpoBaHHbIii 3a4eT) 2
Bcero 123

*Qo0pa3oBaTe/ibHasi OPraHu3anys BbIOUPaeT OAMH MOAYJIb U3 NPeAI0KEeHHbIX.




3. YCJIOBUS PEAJIU3ALIMUA TPOTPAMMBI YYEBHOM
JACHUTIIAHBI

3.1. TpebGoBanusi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY
odecneyeHmn 1o

Jia peanmzanuy TpOrpaMMbl TUCHUIUIMHBI TOJDKHBI OBITH MPETyCMOTPEHBI
CIIEYIOIIME CTIeUaIbHbIC TOMEIICHUS: YIYCOHbIN KaOMHET XUMHUH W/WIH Y4eOHOI
XUMHUYECKO 1abopaTopuH.

OO6opynoBanue y4eOHOro KaOuHeTra (HAIJIAJAHbIE MOCOOMA): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENEd MOJEKYJ, MOJACIU KPUCTAUIMYECKUX PEIIETOK,
KOJUICKIIUU TIPOCTBIX M CJIOXKHBIX BEIIECTB W/WIM KOJJICKIIMH TOJIUMEPOB;
KOJUICKIIMSI TOPHBIX TOPOJI W MHUHEpaioB, Tabnuia MeHnaeneeBa, ydeOHbIE
(¢unpMbl, TUPPOBBIE 00pPa30BaTEIbHBIE PECYPCHI.

Texnunueckue cpeacrsa oOOy4YeHHsi: KOMIBIOTEp C  YCTPOWCTBAMH
BOCIIPOU3BEJEHUSI 3ByKa, NPHUHTEP, MYJIbTUMEAHA-TIPOEKTOP C SKPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

O6opynoBanue jadopaTopun U pado4ux MecT J1a0OpaTOPUM: MEH3YPKH,
MUNETKA-KANEIbHULIBI, TEPMOMETPBI, MHUKDPOCKOM, JIyIbl, MPEAMETHBIE U
NOKPOBHBIE CTEKJA, IJIAHIIETHl JUISl KaleJdbHBIX peakuuid, (QUIbTpoBaibHas
OyMmara, MpOMBIBAJIKU, CTEKJISIHHbIE MPOOUPKH, PE3MHOBBIE MPOOKH, (POHAPUKH,
HAa0Op pPEAKTUBOB, CTEKJSHHbIE NaJOYKW, IITATHBBI [JJIs1 HPOOMPOK; MEpHbIE
UUJIMHAPBI, BOPOHKU CTEKJISIHHbIE, BOPOHKH JENHUTENbHbIE HUIuHAprueckue (50-
100 ™), cTymku C TecTUKOM, (appopoBble YalllKH, TUHIETHI, QUIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, OHJIEKTPOIUIUTKH, JTabOpaTOpHBIC
IITAaTUBBI, CIUPTOBBIC TOPEJIKH, CIUYKH, MPUOOp IS TONydeHUs Ta30B (WiId
mpoOupKa C Tra300TBOJHON TPYOKOil), AeprKaTeiau JJisi MPOOUPOK, CKIISHKH JUIs
XpaHEHUs] PEaKTUBOB, pa3aTOYHbIEe JIOTKU; XxuMuuyeckue crakansl (50, 100 u 200
MJ1); HITATENW; MUHIETHI; TUTEIbHbIE LU, CEKYHIOMEPHI (TaliMephl), MEpHbIE
npobupku (Ha 10-20 M) u MepHbie koyObI (25, 50, 100 u 200 mut), BoasiHas OaHs
(W1 TepMOCTaT), CTEKJISTHHBIC MaIOYKH; KOHUYECKUEe KOIObI st TutpoBanus (50
u 100 mi); WMHOUKATOpHBIE MOJOCKUA s ompexaeneHuss pH u crangapTHas
WHIMKaTOpHAs IIKaJla; YHUBEPCAIbHbBIN MHIUKATOp; umeTku Ha 1, 10, 50 mn (unu
no3atopsl Ha 1, 5 u 10 mut), GropeTku AJi TUTPOBAHUSI, MEAUITUHCKHE IIMPHUIIBI HA
100—-150 mu1, mabopaTopHbIe W/ WA aHATUTHUYECKUE BeChbl, pH-MeTphl, CyIINIbHBIHI
mkad, u ap. 1aboparopHoe 000pyI0BaHUE.

3.2. Uu¢popmanuoHHoe odecneyeHne peau3anu NporpaMmmMbl

st peanmzanuu mporpaMMbl  OMOIMOTEUYHBINM (GOHA 00pa3oBaTebHON
OpraHW3alid WMEeT TIeYaTHbhle M DJCKTPOHHBIE OOpa3oBaTelbHBIE U



UH(POPMAIIMOHHBIE  PECYpChl, PEKOMEHIOBAHHBIE [UJISI HCIIOJB30BAHUS B
00pa30BaTeIbHOM IPOLIECCE, HE CTapILe MATH JIET C MOMEHTA U3/1aHuUs.

OcHOBHBIE MeYaTHbIE U31aAHUS
1. Xumusa. 10 wmacc. YrnmyOnéHueli ypoBeHb: yueOHuxk/ B.B. Epemun, H.E.

Kyssmenko, B.1. Tepenun, A.A. /Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna.
— M.: [IpocBemienue, 2022. — 446, [2] c.: ui.

2. Xumusa. 11 xnace. Yrmryonéuueii ypoBeHb: yueOnuk/ B.B. Epemun, H.E.
Kyspmenko, A.A. lpo3nos, B.B. Jlynun; noxg pea. B.B. Jlynuna. — M.:
[Ipocsemienue, 2022. — 478, [2] c.: ui.

3. AHdunorenoBa, M. B. Xumusa: y4eOHHMK U TPAKTUKYM JJIs CPEIHErO
npodeccuoHanbHoro oopazonanus / M. B. Audunorenona, A. B. ba6kos, B. A.
[TonikoB. — 2-¢ u3x., ucnp. u gom. — MockBa: U3marensctBo FOpaiit, 2022, —
291 c.

3.Mleronuxuna, H. A. O6mas xumus: yueonuk s CIIO / H. A. [lleronuxuna, JI.

B. Munaesckas. — Canxkr-IlerepOypr: Jlans, 2021. — 164 c.

JlonoJTHUTEIbHbIe HCTOYHUKH

1. Xumus. YrinyOnenuold ypoBeHb. 10—11 kmaccel: paboyasi mporpamma K

muaun YMK B.B. Jlynuna: yueOGHo-Meromuueckoe mocobue / B.B. Epemun,

A.A. Ipo3nos, N.B. Epemuna, 3.10. Kepumor. — M.: [Ipoda, 2017. — 324, [1] c.

2. Meronnueckoe nocooue k yueOHuky B. B. Epemuna, H. E. Ky3pMmeHko,

B.M. Tepenuna, A. A. Jpo3noBa u ap. «Xumus. YTiIyOJlIeHHBIH ypoBeHbY». 10

kmacc / B. B. Epemmn, A.A. [po3noB, N.B. Epemuna, B. W. MaxonuHa,

O. 10. Cumonoga, 2.10. Kepumor. — M.: [Ipoda, 2018. — 339 c. : um.

3. Meroanueckoe nmocodue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, A.

A. Jlpo3znoBa u ap. «Xumusi. YriayoneHHbiii ypoBenby». 11 kmacc / B. B. Epemusn,

A.A. lpo3nos, 1.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 23.10. Kepumon. —

M.: Ipocda, 2018. — 423 c. : um.

4, I'yceBa, E. B. Xumus g CIIO: yueGHO-meTonuueckoe nocobue / E. B.

I'ycea, M. P. 3uranmmuna, /. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.

— ISBN 978-5-7882-2792-4. — TekcT: snekTpoHHBIA // JlaHb : AIEKTPOHHO-

oubnuoreunass cucrema. — URL: https://e.lanbook.com/book/196096 (nmata

obpamenus: 14.10.2022). — Pexxum mocTyma: sl aBTOPHU3. MOIH30BaTEIEH.

5. Uepnuxona, H. FO. Xumus B J0CTYTHOM U3JI0KEHHUH: yueOHOE TTocOOue st
cno / H. FO. YepnukoBa. — 2-e u3n., crep. — Cankr-IletepOypr: Jlanb, 2022. —
316 c. — ISBN 978-5-8114-9500-9. — Texkct: »nektpoHHbli // JlaHs:

3JIEKTPOHHO-O0nOmoTeunas cucrema. — URL: https://e.lanbook.com/book/195532
(mata obpamenust: 14.10.2022). — Pexxum nmocTyma: ajisi aBTOpH3. MOJIb30BaTEICH.



6. eBuunpina, JI. B. Xumus: yue6Hoe nocobue / JI. B. llleBuunsina, A. H.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4.
— Texcrt: anextpoHHbIN // JlaHb: 31MeKTpoHHO-O0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/118505 (mara oOpamenusi: 14.10.2022). — Pexum
JIOCTyMa: JIJIsl aBTOPH3. TOJIb30BaTEINCH.
7. brnunos, JI. H. Xumwus: yuebnux mgms CIIO / JI. H. baunos, U. JL
[lepdunora, T. B. CokomnoBa. — 2-¢ usn., crep. — Cankrt-IlerepOypr: Jlaub,
2021. — 260 c. — ISBN 978-5-8114-7904-7. — Texkct: ayeKTpoHHEIHN // JlaHb:
3IIEKTpOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/167183
(mara obpamenus: 14.10.2022). — Pexxum goctyma: Jijis aBTOPHU3. MOJIb30BaTENEH.
8. [Mabpuensy, O. C., JIvicoBa, I'. I'. Xumusi: kaura ans npenogaBaTens: yueo.-
MeToJI. mocobue. — M. Akanemus, 2012. - 332 c.
Q. UepnukoBa H. 10., MemepskoBa E. B. Pemaem 3agaum no Xumuu
camocToATenpHOo: yueObHoe nocooue / H. FO. Yepnukosa, E. B. MemepsakoBa —
Cankrt-IletepOypr: Jlansb, 2022. — 328 c.
10. Pe3nukoB B. A. COoopHUK yrpa)kHEHUH U 3a7a4 10 OPraHUYECKOW XUMUU:
yueOHoe nocooue / B.A. PesnnkoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.
11. Kamyctuna A. A., Xampuenko WM. I'., Jlubano B. B. O6mas wu
Heopranuyeckas xumusd. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B.
JIn6anoB — Cankrt-IlerepOypr: Jlans, 2020. — 152 c.
12. Tabpuensa O.C. Xumus: yued. mus crya. npod. yued. 3aBenenuit / O.C.
[Mabpuensn, N.I'. OctpoymoB. — M., 2016.- 256 c.
13. Tabpuensa O.C. Xumust 115 npodeccuid U CeHATIbHOCTEH TEXHUYECKOTO
npoduiis: yueOHUK s CTyH. yupexkaeHui cpen. mpod. odpazoBanus / O.C.
["abpuensn, U.I'. OctpoymoB. — 4-e u3a., crep. — M. : M3marenbckuii 1eHTP
«Axagemus», 2017. — 272 c.

HNuTepHeT-pecypcesnl

1.hvsh.ru — XKypnan «Xumus B mkosie.

2.https://postnauka.ru/themes/chemistry — nekmuu 1o XMMHM Ha caiTe
IMoctHayxka. http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nonynsipHblid MPOEKT «DJIEMEHTHl OOJbIION Hayku» ((u3uka, Xumus,
MaTeMaTrhKa, aCTPOHOMHS, HAyKd O >KU3HHM, Hayku o 3emiie). HoBoctu Haykw,
KHHI'Y, HAyYHO-TIOIYJISIPHBIE CTAThU, JICKIUH, SHIIUKIIONEINH.

4. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuyHO-nIomyJsipHOTrO XypHana «llorenunam». XKypnan nznaérca ¢ 2005 r.,

c 2011 r. — pazgen «Xumus».
5. http://gotourl.ru/4785 (http://www.hij.ru/)



https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785

CaiiT Hay4YyHO-NIOIYJISIPHOTO >KypHana «XuMHs U KU3Hb». JKypHanm wuzga€rcs
c 1965T.

6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpeITast 2JIeKTpoHHAs OuOnwoTeka xummmudeckoro moptana «Chemnety,

COJCPKUT yueOHBbIe W HH(DOpPMAIMOHHBIE MAaTE€pHANbl JJIsi IIKOJIBHUKOB H
yuutenei. B Helt MOXXKHO HalTH y4eOHUKH MO OOIIe U HEOPTaHMYECKON XHMUH,
OPraHWYECKOM XMMHUH, MYJIbTUMEIHAMaTepHasbl, a TAKKE 3aJauyd XUMHUYECKUX
OJIUMIINAJ] C PELICHUSMHU, 3a/1a4l BCTYIUTEIbHBIX SK3aMEHOB sl a0UTYpPUEHTOB.
7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

NupopmanmonHble Marepuasibl 00 oauMnuaaax: MOCKOBCKOH TOpOJICKOH,

Bceepocceniickor, MenneneeBckor, Mexnynaponnou. IlpuBenensl 3amaun
TEOPETUYECKUX U IKCIEPUMEHTAIBHBIX TYpPOB, MOJAPOOHBIC PEIICHUS, CIUCKH U
dboTtorpaduu nodbenurenei.

8. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema JUCTAHIIMOHHOTO OOYYEHHUs, HAIpaBJICHHAs B IEPBYIO OdYepe]b Ha
MOATOTOBKY K OJMMIIMA/IaM BCEX YPOBHEH — OT IIKOJBHBIX A0 MeEXITyHapOIHOM.
CailT coAepKUT OTPOMHOE KOJIMYECTBO 3ajlay, CrPYNIUPOBAHHBIX KaK MO TEMaM,

TaK MW 110 OJHUMIINAAaM. HO BCEM OCHOBHBIM pa3):[eJ1aM XNMHUHAU HpI/IBCI[éH
TEOPETUUYECKHUI MaTepral U pa3o0paHbl pEIICHUs] TUIIOBBIX 3a/1a4.

9. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo wHanHoTexHonorusiM. OCHOBHasi IeJIb — pa3BUTHE OOpa3oBaHUsA B

06HaCTI/I HAHOTEXHOJIOTUU u IIoATrOTOBKA K HHTCPHCT-OJIUMIINAIC o
HAHOTCXHOJOTHUAM.

10.http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHass MHGOpMALIMS O XUMUYECKHUX DJIEMEHTAaX M UX CBOMCTBaX

(Ha aHTJIMICKOM SI3BIKE).
11. http://gotourl.ru/4792 (http://periodictable.ru/)
PycCKOA3BIYHBIN CAUT O CBOMCTBAX XUMUYECKUX 3JIEMEHTOB.
12.http://gotourl.ru/7180 (https://www.lektorium.tv)
Hekommepueckuii cailT oOHJIalH-0Opa30BaHMs, COAEPKUT MHOTO HMHTEPECHBIX

0o0pa30oBaTeNbHBIX KypCOB M BHJICOJEKIUN I UIKOJIbHUKOB, CTYJIEHTOB H
y4yuTesiel. ECTh HECKOJIBKO KypCOB [0 XUMUU.

13.http://gotourl.ru/4800 (https://www.cas.org/)

Caiitr Chemical Abstract Service — camblii aBTOPUTETHBII B MHUPE XUMHHU

nH(OPMAITMOHHBIA HHTEPHET-pecypc (CalT TUTATHBIN).
14.http://www.organic-chemistry.org/

[Topran o opraHM4ECKON XUMUH HA AHTJIMMCKOM SI3BIKE.
15.http://www.xumuk.ru



http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
http://gotourl.ru/4800
http://www.organic-chemistry.org/
http://www.xumuk.ru/

CaﬁT 0O XUMHHU:. KIIACCHUYCCKUC yT-Ie6HI/IKI/I, CHpaBO‘-IHI/IKI/I, SHIIMKJIONIE AN, ITOUCK
OpI“aHI/I‘{eCKI/IX nu HGOpFaHI/I‘{CCKI/IX peaKum”I, COCTABJICHHUC ypaBHeHI/Iﬁ peaKqu"I.
16.http://orgchemlab.com/



http://orgchemlab.com/

4. KOHTPOJIb U OIEHKA PE3YJIbBTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

KoHntpons ©  omeHka  pe3yibTaToB  OOYYEHHS  OCYIIECTBIISIETCS
npenojaBaresieM B MPOIECCEe MNPOBEACHUS  NPAKTUYECKUX  3aHATHM U
7a00paTOPHBIX PabOT, TECTUPOBAHUS, a TAKXKE BBHIMOJIHEHUS OOYyYarOIIMMUCS
WHJMBUAYAJbHBIX 3aJlaHUM, MTPOEKTOB, HCcieAoBaHUW. Pe3ynbTaThl 0O0ydeHUSs
OTIPEIEIISIIOT, YTO O0yYaromuecs JOJKHBI 3HaTh, MIOHUMATh U JIEMOHCTPUPOBATH
10 3aBEPIICHUU U3YUYEHUS TUCIUIUINHBI.

Jnst hbopmupoBaHUs, KOHTPOJIS U OLUEHKH PE3yJbTaTOB OCBOEHUS Y4eOHOU
JUCLHUILUIMHBI HCTIOJIB3YETCSl CUCTEMA OLIEHOYHBIX MEPOIPUSATHIM, MPEICTABIISIONIAS
coOOl KOMILJIEKC Y4YE€OHBIX MEpPONPUSTUM, COIJIaCOBAHHBIX C pe3yJbTaTaMu
oOyuenus u chopmynupoBanHbix ¢ ydetom @OI'OC COO (mpeameTHbie
pe3yabTathl o auciuiube) u GI'oC CIIO.

Ne Monyts / Pasnen Pe3yabTar 00yueHus OueHo4yHbIe MepONIPUATHS OK
/ Tema
| |OcHoBHOI MOAYJIb
1 [(Pa3nen 1. ®opmyInpoBaTh 0a30BbIe
OcHoBBI MOHATHSA U 32KOHbI XUMHH
CTpOeHust
BellleCTBa
1.1 |Crpoenue atomoB |CocraBnsate xumuueckue  |1. Tect «CtpoeHue atomoB OK 01
XUMHAYECKHX (bopMyITBI COeTMHEHHI B XUMHAYECKHX JIEMEHTOB U
DIIEMEHTOB H COOTBETCTBHUH CO CTENICHBIO |TIPUPOAA XUMUYECKON CBSI3U.
npupoja OKHCIIEHHS] XUMUYECKHX 2. 3aauu Ha COCcTaBJIEHUE
XUMHUYECKOH AIIEMEHTOB, UCXOMS U3 XUMHUYECKHX (HOpMYIT
CBSI3U BAJICHTHOCTH U JIByXaTOMHBIX COEMHEHUMN
AJIEKTPOOTPHULIATEILHOCTH  |(OKCUIOB, CYJIb(UIOB,
TUAPUJIOB U T.I1.).




Moayas / Paznen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
1.2 |Ilepumognueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoanusie |OK 01
3aKOH U Ta0JHIla |XUMHYECKHE HIEMEHThI B |TeOpeTHdecKue 3aaHus Ha OK 02
J.1. MenneneeBa |COOTBETCTBUU C UX XapaKkTEepU3aLUI0 XUMHUYECKUX
IIOJIOKEHUEM B 3J1eMeHTOB: «MeTammuieckue /
MIEPUOIUYECKON CUCTEME  |HEMETaJNINYECKHE CBOMCTBA,
XUMHUYECKUX IJIEMEHTOB 3JEKTPOOTPULIATEILHOCTD U
1. Menneneesa CPOJCTBO K JJIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MIEPUOANYECKON
CUCTEME XUMUYECKUX
anemeHToB .. Menaeneeray.
2 |Pazgen 2. CocraBasarb ypaBHenus u |KonrposbHas padora
XuMn4yeckue CXeMbl XMMH4Y€CKHX «CTpoeHue BenecTsa u
peakuuu peaxiuii XHUMHYECKHEe peakium»




Moayas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

2.1

Turel
XUMHYECKHIX
peakuuii

CocraBisTh peakuuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIeHHs,
OKHCITUTEIHHO-
BOCCTaHOBUTEIILHBIC
pCaknuu U p€akunuun
KOMIUIEKCO0OpazoBaHus (Ha
npumepe
THJPOKCOKOMIUIEKCOB
QITIOMUHUS M [TUHKA) C
y4acTHEeM HEOPraHHYECKUX
BCIIIECTB

1. 3agaun Ha COCTaBJICHHC
YpaBHEHUH pEaKIUid:

— COeIMHEHUS, 3aMEICHMUS,
pasnokeHusi, 0OMEHA U PeaKIui
C y4acTHEeM KOMILIEKCHBIX
coeMHEHUH (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
AJTIOMUHUS U [IUHKA);

— OKHCIINTEILHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIUN C
HCIIOJIL30BAHUEM METOA
3JICKTPOHHOTO OajaHca;

— C y4acTHUEeM KOMILIEKCHBIX
coeMHEeHu! (Ha mpuMepe
TUAPOKCOKOMILICKCOB ITUHKA U
QITIOMUHMUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOIYKTa
pEaKIMK COSTUHEHUST; MaCCOBOM
I 00ObEMHOM TOJIH BBIXOIa
MPOIYKTa PEaKIMK COSTUHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIIICHUH T'a30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOJTHBIX
BEILECTB U MPOJIYKTOB PEAKILINH;
Macchl (00beM, KOJIMYECTBO
BEIIIECTBA) MPOAYKTA PEaKInH,
€CIIM OJTHO U3 BEIIECTB JIaHO B
BHJIE PACTBOPA C OMPEICICHHON
MAacCOBOM J0JIei paCTBOPEHHOTO
BEIIECTBA.

OK 01

2.2

DIIEKTPOIIUTHYECK
ast IUCCOLIMANI U
WOHHBIA 0OMEH

CocTaBiATh ypaBHEHUS
XUMHYECKHX PEaKIIuu
MOHHOT'O 0OMEHa C
y4acTUEM HEOPraHUYECKUX
BELIECTB

1. 3amaHus Ha cocTaBiIeHHE
MOJICKYJISIPHBIX ¥ HOHHBIX
pEaKIuii C y4aCTUEM OKCHJIOB,
KHUCJIOT, OCHOBAaHUM U COJIEH,
HMOHHBIX peaKlMi TUIpoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JIJaboparopnas padota
«Peakuuu rupoIn3ay.

OK 01




Mopnyas / Pa3nea

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
3 |Pa3gex 3. HccnenoBarb crpoenue u  (KoHTposabhas padora
Crtpoenne n CBOMCTBA «CBoiicTBa HEOPraHUYECKHUX
cBoiicTBa HEOPraHUYeCKHUX BellecTB |BellecTB)
HEOpPraHU4ecKUuX
BellecTB

3.1 |Knmaccudukanms, |Knaccudumuponars 1. Tect «Homenknarypa u OK 01
HOMEHKJIaTypa U |HEOPTraHWYECKUE BEIIeCTBA |Ha3BaHUE HEOPTaHUYECKUX
CTpPOCHHUE B COOTBETCTBHUU C UX BEILIECTB UCXO/S U3 UX
HEOPTraHUYECKUX |CTPOCHUEM XUMHYECKOH (OPMYIIBI HITH
BEIIIECTB COCTaBJICHHE XUMHYECKOU

(hopMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIA TPUBUATBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
JI0JIU (MacChl) XMMHUYECKOTO
3JIEMEHTA (COeAMHEHNUS) B
MoJIeKyJie (cMecH).

3. [IpakTuueckue 3aganus 1Mo
KJIacCU(pUKaLMU, HOMEHKIIaType
U XUMUYECKUM dopMynaM
HEOPTaHWYECKUX BEILIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHdeckue 3alanus Ha
ONpeAeICHuE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBS3U U THUIA KPUCTAININYECKON
PELIETKU.

3.2 |®Pusuko- YcranaBnuBarth 1. Tect «OcobeHHoCcTH OK 01
XUMHUYECKHE 3aBHCUMOCTH (PU3UKO- XUMHUYECKHUX CBOMCTB OKcua0B, |OK 02
CBOMCTBA XUMHUYECKUX CBOWCTB KHUCJIOT, OCHOBaHUM,

HEOPraHMYECKUX |HEOPTaHMYECKHUX BEMIECTB |aM(OTEPHBIX THAPOKCHIOB U
BEII[ECTB OT CTPOEHUSI aTOMOB 1 coJei.

MOJIEKYJI, & TAKXKE THTA
KPUCTAJUIMYECKON pElIeTKN

2. 3agaHusg Ha COCTaBIICHUE
YpaBHEHUN XUMHUYECKUX
peaKIuii C y4acTUEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUYECKHUX
BEILIECTB: OKCHIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX
KHUCJIOT, OCHOBaHUI 1




Moayas / Paznen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

aM(pOTEePHBIX THIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBONCTBA
U CIIOCOOBI MOTYYCHHUS.
3. IIpakTUKO-OpHUEHTUPOBAHHBIEC
TEOPETUUECKUE 3aaHusl Ha
CBOMCTBA U ITOJIy4YCHUE
HEOPraHUYECKHUX BEIECTB.
4. JlaboparopHas pabota
«CBOIICTBAa METAJIIOB U
HEMETAJIIIOBY.

3.3 |IIpousBoacTBo O6ocHoBsiBaTh 3HaueHue u |[Ipaktuko-opueHrupoBanusie |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3aJIaHus 110 COCTABIICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHil ¢
3HaueHue u OBITOBOM U y4acTHUEM HEOPTraHUYEeCKUX
MIpUMEHEHHUE B MIPOU3BOJICTBEHHOMN BEIIECTB, UCIIOJIb3YEMBIX ISl UX
OBITY U Ha JESITEIIbHOCTH YeJIOBEKA UX |MICHTU(DUKALINN U
MIPOU3BOJICTBE (HUBUKO-XUMHUYECKUMU MIPOMBIIIUICHHBIX CIIOCOOOB

CBOMCTBaMH IIOJIy4YEHUSL.

4 |Pa3nen 4. HUccaenoBatrs crpoenue u | KonrposbHnas padora
Crtpoenue u cBoiicTBa opranuveckux |«CTpoeHue u cBoiicTBa
CBONCTBA BelIeCTB OPraHMYecKuX BelecTB»
OPraHMYecKux
BelIeCTB

4.1 |Knaccuduxamus, |KnaccudummponaTh 1. 3agaHus Ha cOCTaBIEHUE OK 01
CTPOEHHUE U OpraHMYECKHE BEIIECTBA B |HA3BaHUM OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH MO TPUBUATIBLHOMN
OpPTraHUYECKUX CTPOCHHEM WU MEXTYHAPOTHON
BEIIECTB CHUCTEMaTUYECKOMN

HOMEHKJIaType.

2. 3aaHus Ha COCTaBJICHHE
MOJTHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha ONpeaeIeHNe
npocreien GopMyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJ U3 3JIEMEHTHOI'O COCTaBa
(B %).




Moayas / Paznen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

4.2 |CgoiicTBa VYcranaBnuBaTh 1. 3ajaHus Ha cocTaBJIEHUE OK 01
OpraHUYeCKUX 3aBUCUMOCTH (hU3HKO- YpaBHEHUN XUMHUYECKUX OK 02
COEIMHEHU N XUMHUYECKHX CBOMCTB peakuuii ¢ yyactueM

OpPraHUYECKUX BEIIECTB OT |OpraHMYeCKHX BEIIeCTB Ha

CTPOEHUS MOJIEKYII OCHOBaHUU UX COCTaBa U
CTpOEHHUS.
2. 3ajaHus Ha COCTaBJIECHUE
YPaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOLIUX
XUMHUYECKHE CBOICTBA C y4ETOM
MEXaHHU3MOB MIPOTEKAHUS
JAHHBIX peaklui U
TeHETUYECKOU CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHsble 3a1auu 110
YpaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. JJaboparopnas paboTa
«[lony4yenue sTHIIeHA U
H3y4YEHUE €r0 CBOMCTBY.

4.3 |Opranuueckue Ob6ocHoBbIBaTh 3HaueHue U |I[Ipaktuko-opuentupoanneie |OK 01
BEIIECTBA B MPUMEHEHNE OPraHMYECKUX |3a/laHus IO COCTABIICHUIO OK 02
KU3HEJEATENIPHOC |BEILECTB B OBITOBOW U XUMHUYECKHUX PEaKIU ¢
TH YEJIOBEKa. IIPOU3BOJICTBEHHON y4acTHUEM OpPraHUYEeCKUX
[Tpon3BOJACTBO U |IEATEIBHOCTH YEIOBEKA UX |BEIIECTB, UCIOIb3YEMBIX JIJIS UX
IIPUMEHEHNE (bU3UKO-XMMUYECKHUMHU UICHTU(QUKAIMY B OBITY U
OpPraHMYECKHUX CBOICTBaMH IIPOMBILIEHHOCTH.

BELIECTB B
IIPOMBIIITIEHHOCTH

5 |Pa3gex S. HccnenoBars paBHoBecue [KonTpoabhas padora
Kunernuyeckue U (M CKOpOCTb XUMHYeCKHUX |«CKOpOCTH XMMH4YECKOMH
TepMOAMHAMM Y EC |peaKI Ui peakuuu U XuMH4YecKoe
KHe pPaBHOBecHe»
3aKOHOMEPHOCTH
NpPOTEeKaHUsl
XHMHYECKHX

peakuui




Moayas / Paznen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

5.1 |[Kuneruueckue HccnenoBath BIUsSHUE 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHIICHTpaluu BBIOOD: OK 02
MPOTEKAHUSA pearupyromux BemecTB 1 |— «OmnpeneneHue 3aBUCUMOCTH
XUMHUYECKHUX TEMIIEPaTyphbl HA CKOPOCTh [CKOPOCTU PEAKIUU OT
peaxuit XUMHUYECKHUX PEeaKIHii KOHIEHTPAIIUU pearupyromnmx

BELIECTBY;

— «OrnpenieneHune 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TEMIIEPATYPhI».

2. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpETUYECKHE 3a/IlaHus Ha
aHayu3 (aKTOpPOB, BIUSIOLIUX
Ha U3MEHEHUE CKOPOCTU
XMMHYECKON PEAKIUU.

5.2 |Tepmonunamuuec |HcciaenoBarh BIUsSHUE 1. 3agauun Ha pacuetsl TermaoBbix (OK 01
KHE M3MEHEeHHS KOHIEHTpau# |3 dexToB xumuieckux peaxmmii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLIMU CPENbl U U OIPE/IETICHUE TUIIA PEAKLIUU
MIPOTEKAHUS TEMIIEPATYPHI Ha CMENICHHE |(IT0 TerIoBOMY 3D (EeKTy: IK30-
XUMHUYECKHUX XUMHYECKOI'O PABHOBECUS M SHIAOTEPMHUECKHUE).
peaxiuii. 2. [IpakTUKO-OpUEHTUPOBAHHbBIE
PaBHOBecue 3a/1aHMs HA IPUMEHEHUE
XUMHYECKHUX npuniuna Jle llarense qis
peakumii HAXO’KJICHUs HaIllpaBJIECHUs

CMEILIEHUs] PaBHOBECHS
XUMHUYECKON PEAKIIUN U aHAJIU3
(hakTOpOB, BIMSIOMINX HA
CMeEIlleHNEe XUMUYECKOTO
paBHOBECHS.
3. JJaboparopHas paboTa
«M3ydeHne BIUSHUS Pa3INYHbIX
(hakTOpOB Ha CMEIIECHUE
XUMHYECKOIO PABHOBECHUS.
6 |Pa3gex 6. HccnenoBarb nucnepcunie [ Konrpoabnas padora no reme
JucnepcHbie CHCTEeMbI «/IucnepcHble cucTeMb»
CHUCTEeMbI

6.1 |ducnepcHbie Paznuuathk ncTuHHBIE 1. 3aaun Ha NPUTOTOBJICHHE OK 01

CHUCTEMBI U PacTBOPBI, KOJUIOUIHBIE pacTBOpPOB. OK 02

(bakTopbI NX
YCTONYMBOCTH

pacTBOpPEIL U
rpyOOIUCTIEPCHBIE CHCTEMBI
HA OCHOBE XUMHUYECKOTO
IKCIIEPUMEHTA

2. IIpakTUKO-OpUEHTHPOBAHHBIE
pacyeTHbIE 3a1aHUS Ha
JCIIEPCHBIE CUCTEMBI,
UCTOJb3yeMble B OBITOBOW U
MIPOU3BOACTBEHHOMN




Mopnyas / Pa3nea

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
NeSATEeIbHOCTH YETIOBEKA.
6.2 |HccnenoBanue UccnenoBath Gusuko- JlaGopaTopHas pabora (Ha OK 01
CBOICTB XUMHUYECKHE CBONCTBA BBIOOD):
JUCTICPCHBIX Pa3IMYHBIX BUJIOB — [IpuroroBieHue pacTBOpPOB;
CHUCTEM JIUCTIEPCHBIX CUCTEM — HccnenoBanue MUCTIEPCHBIX
CHUCTEM.
7 |Pa3pmen 7. HccaenoBars cBolicTBa
KauecTBeHHbIe |OpPraHMYecKHX U
peakuuu HEOPraHU4ecKHX BellecTB
o0HapyKeHUs € MCIO0JIb30BAHUEM
OPraHN4YecKHX U |KauyeCTBEHHBIX pPeaKIuii
HEOPraHHYeCcKUX
BellecTB
7.1 |OGHapyxeHue Hccnenosars 1. JlabopaTtopHas pabota (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIC PEaKIIUU BBIOOD):
KaTHOHOB U HEOPTraHWYECKHUX BEIIECTB |— AHAIUTUYECKHUE PEaKINU
QHHOHOB KaTuOHOB [-VI rpymm;
— AHaJTUTHYECKUE PEaKIIUU
AQHUOHOB.
2. [IpakTuyeckue 3a1anus Ha
COCTaBJICHHE YpaBHEHUM
peaxiuii OOHapyKEeHUS
KaTuoHOB [-VI rpynmn u
AQHUOHOB, B T.Y. B MOJICKYJISPHOMN
1 MOHHOH (opmax.
7.2 |OOHapyxeHHe UccnenoBarth 1. JJaboparopnast pabota (Ha OK 01
OPraHNYECKHUX Ka4eCTBEHHbBIE PEAKIIHH BBIOOD):
BEII[ECTB OpraHWYeCKHUX coeMHeHHN |— KadecTBeHHBIE peakiny Ha
OT/IETTbHBIX OT/IETIbHBIX KJIaCCOB OTJIETTbHBIE KJIACCHI
KJIACCOB C OpraHUYECKUX BEUIECTB;
HCIOJIb30BaHUEM — KadecTBeHHbII aHamn3
KaueCTBEHHBIX OpPraHUYECKUX COCIMHEHHM MO
peaxiuit (YHKITMOHATTLHBIM TPYIITIaM.

2. IIpakTuyeckue 3a1aHus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakuuii oOHapyKeHUS




Mopnyas / Pa3nea

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
OPraHUYEeCKUX COCTUHEHUMU.
Il |[IpuknagHoii MoayIb
8 |Pa3mex 8. OunenuBartp nocjeacTeus |3ammura Keiica (¢ yueTrom
Xumus B ObITY U |OBITOBOM U Oyayuueil mpodeccuoHaJIbHOM
NMPOW3BO/JCTBEHH |POM3BOJACTBEHHOI AesiTeJIbHOCTH)
0ii 1esITeIbHOCTH |1eATeJIbHOCTH YeJIoBeKa ¢
yeJ0BeKa MO3ULMI DKOJOrHIECKOM
0e301macHOCTH
Xumus B ObiTy U |OnenuBats nocieactsus  |Keiic (¢ yuetom Oyaymei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npodecCuoHaIbHOM OK 02
W IeATEeIbHOCTH  |IIPOU3BOJICTBEHHOM JESATEeTLHOCTH) OK 04
YeJI0BeKa JIeATEIIbHOCTH YeloBeKa ¢ |Bo3MOKHBIE TEMBI KEHCOB: OK 07
MO3UIUI 3KOJIOTHYECKOU 1. Ilorennenue kIuMara u [IK
0€e30MmacHOCTH BBICBOOOKIEHHE Ta30BbIX 1.9,
TUJPaATOB CO JHA OKEaHa. IIK
2. bynymiue Matepuansl s 2.7
aBua-, MalIMHO- U
npuOOPOCTPOCHUS.
3. HoBsle maTepuansl ans
COJIHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB.
9.1 (Pa3men 9.1. HuTrepnperupoBarhb 3ammTa yueoHo-
HccaenoBanue 1 |XUMHYeCKHeE NMPOIECCHl M |HCCJI€I0BATENbCKOI0 MPOEKTA
XHUMHYECKHH siBJIeHUs B Ouocdepe (c yuerom Oyaymeit
aHa/Iu3 00bEKTOB npo¢eccHOHAIbHOM
onocepnbi AesITeJIbHOCTH)
9.1.1|OcHoBbI Beimonusate nonseiif mukn | 1. JlaboparopHast pabota OK 01
nabopatopHOit AKCIIEPUMEHTAIBHOTO «OCcHOBBI TabOPATOPHOI IK
MPAKTUKHU B WCCJICTOBAHMSI C MIPAKTUKU. 1.9,
npodecCHoHaNbH |COOMI0ICHIEM MPaBUIT 2. TunoBsle pacueTsl MO IK
BIX JJaOOpaTopusx |0e30macHOTO OOpAIIeHHs C |TeMaTHKE YKCIIEPUMEHTA. 2.7

BEIIECTBaAaMHU 1
71a00paTOPHBIM
00opyIoBaHuEM

3. 3amauy Ha BLIYHUCIICHUE
CpPEIHEero 3HAYCHUS
AKCTIEPUMEHTAIIbHBIX JIaHHBIX,
MOTPELTHOCTH.

4. IlpencraBneHue pe3ysibTaToB
SKCIEPUMEHTA B Pa3IMUHOMN




Mopnyas / Pa3nea

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
¢dopme (Tabauua, rpaduxk,
OTYeT, AOKJIaJI, TPE3CHTAIINS ).

9.1.2 | XumMunueckuii Hccnenosath xumuueckuil |1. Tect «CBOMCTBA U COCTaB OK 01

aHaju3 Mpod BOJIbI |COCTAB POO BOJIBI BOJIBIY. OK 02
2. 3amanne «XUMHYECKHIT OK 07
COCTaB BOJIbl, TUII BOAbI K IIK
CIOCOOBI €€ MPUMEHEHUSD (C 1.9,
UCIIOJIb30BaHNEM HOpMaTuBHBIX | IIK
JIOKYMEHTOB). 2.7
3. [IpakTHKO-OpHUEHTHPOBAHHBIC
TEOPETHUCCKHE 3aaHus Ha
COCTaB BOJIBI U CITOCOOBI
BBIPAKEHUSI KOHIEHTPALMHI 1
nepecyeT KOHIEHTpaIHii (C
WCTIOIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas paboTa Ha
BBIOOD:

— OuncTKa BOABI OT
3arpsA3HEHUN;

— Omnpenenenune pH Boab! 1 ee
KHUCIIOTHOCTH;

— Onpenenenne )XeCTKOCTH
BOJBI U CITOCOOEI €€
YCTpaHEHHS.

9.1.3 | XuMnueckuii Hccnenosats xumuueckuii |1. Tect mo Teme «Xumuduecknii |{OK 01
aHaju3 npoo COCTaB TPOO MOYBHI COCTaB HEOPTAaHUYECKUX U OK 02
TTOYBBI OPTaHUYECKUX YIOOPECHHIN. OK 07

2. 3aganue «B3auMocBs3b IIK
cOoCTaBa MOYBLI, TUII MOYBEI 1 ee | 1.9.,
Ha3HAUYCHUSD. IIK
3. JJaboparopHas paboTta (Ha 2.7

BBIOOD):




Mopnyas / Pa3nea

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
— ObHapyxeHue
HEOPraHUYECKUX MpUMeEceil B
po0ax TMOYBHI;
— Onpenenenne pH BogHOM
BBITSDKKH TTOYBBI, €€
KHCIIOTHOCTH U IICIIOYHOCTH.

9.1.4 {UccnenoBanue HccnenoBath XUMUYECKHH | Y4eOHO-HCCIETOBATENBCKUI OK 01
00BEKTOB coctaB 00bEKTOB OHMochepsl |IPOEKT B 001acTH OK 02
ounochepsl Ha MPUMEPE NPOIYKTOB rccneaoBaHusi 00bEKTOB OK 04

MIUTAHMS, BOJbI U TIOYBBI o6uocgepsl. OK 07
Bo3MokHBIE TEMBI IPOEKTOB: IIK
1. UccnenoBanue cocraBa 1.9,
MUHEPAIbHOUN BOJBI U I[IK
PEKOMEHIAINH T10 €€ 2.7

HCITOJI30BaHUIO.
2. UccnenoBanue
pa3pyLIAIIErO JeUCTBUA
IIPUPOJHON BOJBI HA
CTPOUTENBbHBIEC MaTEPHUAIIbI.

3. CocraBiieHHE TTPOEKTA
[[BETHUKA/0ropoja/caia B
3aBHCHMOCTH OT COCTaBa
MIPOAHATIM3UPOBAHHBIX TOYB.
4. CocraBicHue
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEeeII0) B 3aBUCHMOCTH
OT COJIEP>KaHUSI XUMHUECKHUX
MaKpO U MUKPORJIEMEHTOB B
MPOJIYKTaX MUTAHUS.

5. UccaenoBaHue KadecTBa
MMUTHEBOM BOJBI.

6. UccnenoBanue npod
BOJIOITPOBOJIHOM BOJIBI HA
MpeAMET YCTpaHEHUS
JKECTKOCTH.

7. YcTpaHeHHE )KECTKOCTH BOJIbI
B CEIIbCKOXO035MCTBEHHOM
JIeSITEIbHOCTH.
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