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PaGouyas nporpamma Y4eOHON MMCIuIIHHE] O/1.12 Xumus TIpeHasHaYeHa s peanusanmu
OCHOBHOM 00pa3oBarebHOi [porpamMmsl Ha 6a3e ocHOBHOrO obuiero o6pasosanns ¢
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Munnpocsemenus Poceny ot 11.11.2022 Ne 974 3aPErHCTPHPOBaHHOr0 MuHiocte Poccemy
19.12.2022 r. Ne 71639, YKpynHennas rpynma 09.00.00 Hudopmaruka u BBIYHCITHTEIbHAS TEXHUKA

Opraﬂnsaum-pazpaﬁortmx: TOCYyAapcTBeHHOE  GromKeTHOE npodeccronansoe oOpazoBare/bHOE
yapexnenne Kpacnomapexoro kpas «Kpacuonapckuit TIOJTMTEXHUICCKUH TeXHUKYM ».
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1. OBIIAS XAPAKTEPUCTUKA PABOYEU ITPOI'PAMMBI
OBIIEOBPA30BATEJIbHOM JAUCIATUTMHBI « XUMU STy

I.1. Mecro  aucummiaunbr B CTPYKTYype OCHOBHON npodeccHonaibHoii
o0pa3soBaTebHOI NporpaMmmel

O6weobpaszosatensuas aucHHLMES «XuMUs» U3ydaeTcs Ha 6a30BoM YPOBHE B
001eo6pa3oBaTebHOM IHKITe y4eOHOro IuaHa ocHOBHOI NpodheccHoHaNbHOM
00pa3oBaTebHOI TIPOTPaMMBbI  YKPYITHEHHBIX T'PYIIN CIIeHHAIBHOCTE]: 09.01.03
Orneparop unpOpManHOHHBIX CcHeTeMm H pecypcoB. TpynoeMkocTs auciMILIHHEI
«XuMus» Ha 6a30B0M YPOBHE cocTaBnser 72 yaca, U3 KOTOPBIX 64 yaca — 0a30Bblii
MOIyJib (6 pa3/enoB) U 8 yacos — NMpUKIaiHoi Mok (1 pasjen), BKJIIOYAIOIIU
HPAKTHKO-OPUEHTHPOBAHHOE  COJepiKaHHe KOHKPETHOH  mpodeccun  wim
CIELHAIbLHOCTH.

[Tpuknannoii MOAYJb BKIIOYaeT OAMH pasnen. Pasmen 7 «XuMHS B OBITY W
MPOM3BOACTBEHHOM  NESTENLHOCTH  yesoBeka peamusyerca  juis Beex
npodeccuit/cnenuansnocreil na MaTepuarne KeHcoB, CBS3aHHBIX ¢ 3KONOMHYECKO]]
Oe3omacHOCTEIO W oneHKoi MOCJICACTBUH  OBITOBOMH | ITPOU3BOJICTBEHHOMH
ACATCIBHOCTH, 110  OTpacisam Oyxymeit npodeccuonansuoi JEATEILHOCTH
obyyaromuxes.

Ilepron o6yuenus u baclipe/ie/ienue rmo ceMectpam ornpenenser oOpa3oBaresbHas
OPTaHM3allisl CaMOCTOATENBHO, C YYETOM JIOIMMKH hopmMHupoBaHMS mpexMeTHBIX
PC3YJITAaTOB, 00MMX M npodeccHoHaTbHbIX KOMIICTCHIIMH, MEXIIPEIMETHBIX
CBsI3ei ¢ JIPYTUMH JUCIUIIMHAMHA obmeobpasoBarensHOro 7
obenpodeccronansuoro LIHUKJIOB y4eOHOrOo riana.

1.2. Hean u IJIAHHPYEMBIE Pe3yJIbTATbI 0CBOCHUS AUCUHILIHHBI

1.2.1. Heawu u 3apaun JAHCHHILTHHBI

Dopmuposanue y CTYACHTOB MPEACTaBICHUS O XUMUYCCKOl COCTaBISIONICH
CCTECTBEHHO-HAYYHON KapTHHBI MHPa KaK OCHOBBI NPUHATHS PEIICHNH B SKH3HEHIIbIX
H IIPOU3BOLACTBEHHBIX CUTYALHUSIX, OTBETCTBEHHOIO [TOBEICHMS B IPUPOIHOI cpejie.

3apauu aAucuMIIHNDBI:

1) cdopmuposats mnonmmanue 3aKOHOMEPHOCTEH IMPOTEKAHUSI XHMHYECKHX
TIPOLECCOB M SBIECHUH B OKpY)KarOLIEH CPCAC, LEJIOCTHOM Hay4HON KapTHHLI Mupa,
B3aHUMOCBSI3H M B3aHMO3aBHCUMOCTH €CTeCTBEHHEIX HayK;

2) pa3sBUTh YMEHHS COCTABIISTE (opMyJIBl Heopranudeckux u OPraHUYECKHUX
BCILICCTB, YPABHECHHUS XUMHYECKHUX PCaKUHH, O0BACHSAITE UX CMBICH, MHTEPIIPETUPOBATE
PE3yNbTaThl XUMHUYECKHUX 9KCIIEPUMEHTOB,

3)  chopmuposats  HasbiKu MPOBCAICHUA  MPOCTEHIINX  XUMHYECKHX
OKCIICPUMEHTAIBHBIX  UCCICOBAHUE ¢ COOIIONEHHeM  IpaBuNl  Ge30MacHOro
oOpalenus ¢ BemecTBaMu 1 11a00paTOpPHEIM 0bopy1oBanKeM;



pasiIuyHbIX HCTO‘IHHKOB;

5) copmuposars YMEHHUA NIPOTHO3UPOBATH MOCIIEACTBUS CBOCE
XUMHYCCKUX MTPUPOJHBIX, OBITOBEIX U TIPOU3BO/ICTBEHHBIX MPOLIECCOB;
6) chopmupoBaTh nonuManue 3HaYUMOCTH JIOCTHIK
TEXHOJIOTHH /IS Pa3BUTHUS COUMATBHOMN K IIPOU3BOJICTBEH

JACATCIIBHOCTU U

CHUH XUMHYECKOI HayKu u
HOM ccep.
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3. YCIIOBU S PEAJIU3AITMK [TPOI'PAMMB] OBLL[EOBPA3()BA'!‘EIH)HOﬁ
JAUCHHITINHE]

3.1. TpeboBanusg K MuHuMaibnomy MaTepuanbno-rexlmqeckomy obecnevenuio

s peanmsamy IPOTPaMMBI ncnum g, MOJDKHBI GbITH npeycMorpens Cleayone
CHCUHaTbHBIE IOMCIUCHHS:  yyeGypjt KabuHeT Xumuy H/MIIH  yueBhof XHUMHYeCKOii
naboparopuy,

Obopynosanue Yuednoro Kabuuera (Harasyppre nocoous); HabopkI

HIapocrepikHeBpIx Moziener monekyir, MONen Kpuctammmyeckyy PCIIETOK, Koymtekiin HPOCThIX

O6opynosanmue Jaboparopuu y Pabounx mecr Jaboparopun; MCH3YPKH, IHneriy-
KanenbHup, TepMOMeTpr, MHKpockomn, Jtyng, lpeamernrle y lIOKpOBHbIEe crekia, IUIaHIe TR
A KanenpHprx Peakumit, buibTpoBaTLHAY Oymara, MPOMBIBANIKH, CcTekmsgpppe npoOupku,
PEe3HHOBEIE npoGku, $onapuky, Habop PCAKTHBOB, crekngmmye Tanoukm, wraruppr g
IPOGHPOK; MepHpre UHITHHADEI, Boponky CTCKIAHHbIE, Boponky eI TEIbHEe HHIHHAPHYeck e
(50-100 M), CTynKH ¢ HECTHKOM, $bappoposkie HallKH, MHHIEeTE], GuibTper Oymaxpe, Bara,
Mapis, yacoppre CTeKJ1a, JICKTpONHTKY, Jlabopatopupre IITaTHBEL,  ciuproppe roperku,
CIHYIKH, puGop g Honyyenus razop (mn pobupka ¢ razooTBo 1Hoji TpyOKoii), Jepxarey
AL IPOGHpOK, ckshky IS XpaHenus PEaKTHROB, Pasliatounsre siorky; XHMHYECKHE cTakaip
(50, 100 u 200 Mn);muaremd; IHHUETSBI; THrenp e LIHIIIEL; CEKYHIOMepEI ('rafimepm), MEpHEIe
IpoOHpKyu (Ha 10-20 MJI) u MCpHBIE Kon6py (25, 50, 100 g 200 MII), BonsiHas Oanst (unp
TepMocTar), creknspype NAI0KK;  KOHMYeckye (S THTpoBanus (50 u 100 MII);
HHIHKaTOpHEBIe NONOCKH  jy1q Olipenenenns pH y CTaH/lapTHay HHIHKaTOpHay HIKaa;
YHHUBepcaLHpj HHIMKaTOp; numerky ga 1, 10, 50 M (v A03aTopki Ha 1, 5 i 1() MI1), GropeTicu
AU TATpOBanus, MeMIHHCK e IMIpUIEL Ha 100—-]15() MJL, J1abopatoprpre H/Him aHallHTHYeCK e
BECEL, pH-MmeTpp, CYWHIbHBI miKkad, i Ap. 1abopartoproe 06opynoBanye,

32, Hmpopmaunomloc obecnevenpe Peanmzanuy nporpammpr

1. s beanusanumn nporpanp; OubmnoTeyny donp 06pa3soBareipHoj Opranusanuu
AOJLKEH HMeTh meyaTyye H/1n JJIEKTPOHHEIe o6pasoBarenpipe 4 HHpOPMarmonpe pecypceer,
PCKOMeH10BaHHEIE g HCIONb30Banuy g 00pasoBarenp o lponecce, pe Crapure 5 jer ¢
MOMEHTa u3qanus.

2 Pefcomeu,uycmmc leHaruple  m3japug 0 Peanuzanuu OGHIeOGPaB()Ba'I‘GJIblI(in
AHCHHILINHE] [peacrarnens; METOIMYeCKHX PeKOMeHnanusx 110 OPTaHu3auuK 06y yeryy.

4. KOHTPOJTb U OL[EHK A PE3VJITATOB OCBOEH g OBLIEOBPA3OBATEJIbHOJ
JUCHUTIIHHE]

BBIITO/THEHNg o0yyaromMucy HHIMBH Iy ab HEIX 3allanni,  npoexrop, HCCIIeTOBaH M},
Pesynprary; 00yuenug olipejiensor, yrg obyyarommecs AOIDKHBI  3HATL, noHmMary "
ACMOHCTpUpOBaTE 110 3aBCPIICHHY U3yyeny AUCUHIUIN I,



CTpoenns 3aKOHBI XUMuy
BellecTpa
Ctpoenne aromop
XHMHYeCcKux
3JIEMEHTOB H

COOTBETCTBHH CO

(¥

OK |11 CPHOANYECKH
01

OK |nu. Menpeneega
02

Xapaktepusopary,

COOTBETCTBHY C HX
HOJIOXKeHueM B

JILH. Menneneera

(Dopmy.rmpoaa'rb
0a30BbIe HOHATHS Yy

CocrassTy, XUMHYeCcKHe
(popmyer COeuHeHuit g

CTeNeHpD OKHCIIeHNy
XHMHYeCKux 3H6M6HTOB,
MCXOHs u3 BaJICHTHOCTH H
T).flCKTpOOTpI/IH,aTeHBHOCTH

XHMHYeCcKue JICMEHTEI B

lICpnoanyeckoif CHCTeMe
XUMHYECKHX 351eMenTOR

I. Tecr «Crpoenne aTOMOB XMMHYeCK j1x

JIEMEHTORB H Hpupona XHMHYECKOI]
CBA3H»,

2. 3anauy ya COCTaBIeHHE XuMHYecKyx
bopmyn ABYXaTOMHBIX COCIHHEH U]
(okcmo8, Cynbdunos, THIPUIIOB 1 T.11.),
3. 3ananuy Ha ucnosib3oBanye
XHMHYECKOf CHMBOJIHKH § Ha3BaHuii
COCIMHEeHMUIT 110 HOMeHKatype
MeXayHaponoro C0I03a Teoperuyeckoji y
UPHKIaNHON Xumuy y TPHBHAJILHBIX
HasBaHwmii qg COCTaBIeHus XHMHUYECKnx
(hopmyn ABYXaTOMHEBIX COCJIHHEH U]
(01((:1411013, Cyibduios, THAPHIOB ¥ 1.11.)
APYIux HeOpranuyeckux COCJIHHEH U]
OT,HEJTBHBIX Kilaccon

1. Tect «Mera.nnuqecme /
HeMeTayeckye CBOHCTBa,
3JIeKTpOOTpHLIaTCJ]LHOCTb H CPOJICTRBO K
ICKTPOHY XHMHYeckyx IEMEHTORB B
COOTBETCTBHE ¢ px SJICKTPOHHBIM
CTpoeHHeM u IONOKeHHeMm B

T€pHOYECKOIt crcTepme XHMHYECKux
dnieMenTos J[, Y. Menneneegay,

2. Ipaktuyeckye 3aJlaHHs Ha
YCTaHOBIICHHE CRs3y MEKIy cTpoenuem
4TOMOB XUMHYeCKHx JJICMEHTOR
HEpHOIMYecKk iy H3MEHeHHeM CBojicTy
XHMHYECKHX 3J1eMeHTOR i 1y coeune
B COOTBETCTBHY ¢ NoJI0KeHneM
[lepronuyeckoi CHCTeMe.

3. HpaKTHKO-OpHeHTHPOBaHHbIB
Teopf.‘.’l‘H'—IeCI{HC 3a/IaHuy Ha

HUI

xapamepmaumo XHMHYCCKHX AIEMEHTOR:



Pesyanrar o0yyenns

Tuner OUEHOIHBIX Meponpusityii

«MeTaJmHtIeCKHe / He

MeTanyeckpe
CBOHCTBa, 31€KTpooT

PHIATenbHOCTE, 1
CPOACTBO K JIEKTPOHY XuMHYeckyy

3JIEMEHTOB B COOTBeTCTBHE ¢ px
SJICKTPOHHBIM CTpoeHuen H HoJ1oxeHuen
B IIepuotnyeckoiy CHCTeMe XuMuyeckyx
S1eMenTos JT. Y. Meuneneegay
Kourpoannas pabora
«CTpoenne BelmecrBa u xy

Xapamepmonan THIIBI
YHMHYeCKHX peakipuij

MHYecKHe
Peakumm,
Cocrasngry Peakiuy 1. 3anauy yq CocTanienpe YPaBHenwuii
01 CoCIHeHu s, basnoxenns, |peakyyis-
OK 00MeHa, 3aMeeHus, — coennnenys, 3amerenus, Pasnoxenus,
04 OKHCIIHTENBHO- 00Mena;

BOCCTaHDBI/ITeHBHbIC

— OKHCIIHTE ILHO-
peakmmuy

BOCCTaHOBHTE 1L Hp1x Peaknuii ¢

HCIIOJIB30BaKH e MeTona EKTPOHHOIO
Oanmanca.

2. 3anaun ga pacuer m

ACChl BeltecTna yyy
00bEMa

raszos o H3BeCTHOMY Kommyectpy
BelecTsa, macce HIIH 00BEMY 01010 H3
YqacTByomnmyx g PCakinm e
pacyérypy

Maccpl (oGLéM&, KoJinyecTpg BelecTna)
IPpOJIyKTOR Peakumu, eciu om0 g
BCILIECTB umeer NpuMecn

HIECTR;

3HGKTpOJIHTH‘IeC
Kast nucconmaryy
H HOHHBI 06Mmey

Cocrabsrs YpaBHeHus 1. 3ananusg g CocTaBnenue

MOJIEKY Is1pHEIX 1 HOHHBIX peakiuii ¢
Y4yacruem KucJor, OCHOBaHwUii » CoJiei,
YCTaHOBeHHE y3)p CHCHHS KuC
Cpeabl

2. Jlaboparopag pabora "Tump
XAMHYECKHX peakiyyii"

XHMHYEeCKHx Peakiuyu

JOTHOCTH
Heopr AHUYECKHuX Beliects

Paspnen 3.

Hcenenosary, CTpoeHne u Konrponpuay pabora
Crpoenne g CBOJicTBA «CBoiicTpa HeOpraumyeckux semecrpy,
CBOlicTBA Heoprannyeckpny
Heopranuyeckny BelecTs
BelecTn




Tuner onenounpix Mepoupusruii

1. Tecr «HomeHmaTypa H Ha3BaHue
Heopranuyeckye

HBOPFaHH‘ICCKHX BEllecTn HCXOns 13 ux
BCIIleCcTBa B COOTBCTCTBHH

XHUMHYeCKoji bopmy et g co
XHMHYECKOf thop

CraBsjieHne
MYJIBl UCXOJ1s1 13
Ha3sBaHug Bemecrpa o MEXTyHapo iHoif
HJIM TpUBHANBHO HOMEHK1aTypey,

2. 3anayy ya Pacyer maccosoii oy
(Maccrr) XHMHYECcKoro dJIeMeHTa
(coeaHHeHHs) B Mostekyre (cmecn).

3. Hpakruyeckye 3a1anus o
Klaccuukaruy, HOMeHK1aType y

XUMHYECKHM Bopmyan Heopranuyeckyx
BCINECTB pasnmypyy KJIaccos,

4. Ipakruyeckye 3a1anuy Ha
onpenenenpe XHMHYECKOMH aKTuBHOCTY
BEILECTB B 3aBucHmocTy BHJIa
XUMHYECKOIi cBsi3y g THIIA
KpHCTaimyeckoji pemerku

OK
01
OK
02
T

YCTaHaBJTHBaTB
SABHCHMOCTD (uspko-
XHMHYeCcKux CBOHCTR

L. Tecr «Ocobennocty XHMHYECKHX
CBOHCTB OKCHII0B, KnCOT, OCHOBaHwuji,
ampoTepypx THIPOKCUIIOB 1 cojreif s,
2. 3ananuyg ya COCTaBnenue ypasienyj
XHMHYECKHX peakiuif o ydactuem
MPOCTBIX U C1OsKHEXK Heoprannyeckyyx

BCIIECTB: OkcH 0B METaJlIoB, HemeTa;
H amporepuprx 3JIEMEHTORB;

lIGOpF&HH‘IBCKHX BeIecTn

1JIOB

Heopranuyeckyy KHCIIOT, OcHOBanuij
aMdJOTeprlx THIOpoKcuoB,
HeOpranuyeckyx coue,
XapakTepusyomux ux CBOHCTBa 1
CIIOCOOBI 0Ty Yenyy.

3. Hpal(THKO-OPHCHTHPOBaI-IHBIC

TGOPC'I'H‘{BCKHG 3a1aHus Ha CBOMCTBa H

nonyyemnpe HCOPI"EIHI/I‘JGCKHX Beliecrn

I, HpaKTHKO-OpHCHTHpOBaIHIble 3a/1aHus
10 cocTaBnennio Xummuecuy peakumij ¢
Y4acTHeM Heopranuyecikx BEIIECTR,
HCIONIB3YeMBIX ju1s px HIICHTHDHKaly,
2.J‘Ia60par0pﬂa;1 pabora;
“HUnentuduxanug Heoprannyecknx

4



Pesyaprar o0y4denus

Tune: OUCHOYHEBIY MeponpusiTuii

Belecry”

CC1e10BaTh cTpoenye
CBOlicTBa OpraHuveckuy
Beuecrs

Kourponrnag pabora
«CTpoenne u CBOiicTBa OpraHnveckux
BellecTB)

Kﬂaccm,’pﬂuupouam
OPraHnveckue Bemecrpy g
COOTBETCTBHY ¢ px
CTPOCHHEeM

L. 3ananuyg yg CocTaBeHne Ha3BaHuii
Opranuyeckrx COCIHHEHHIT 110
TPUBHANIbHO py MEKIyHapoaHoi
CHCTeMaTHyeckojf HOMEHKIaType,

2. 3ananug Ha cocrapniegye OOJIHBIX 1
COKpauenupry CTPYKTYpHBIX hopmyi
OPTaHHYeCKHX Bemecrp OTJIEIBHBIX
KJ1accos,

3. 3anauy ya onpenenenne TIpocTeiieii
bopmyer Opranuyeckoij MOJieKy b1,
HCX0nd U3 sneMenTHOO cocTaBa (B %)

CaoiicTra
Opranuyeckpx
Ccoenunenuii

yCTaI-IaBJ'IPIBaTB 1. 3ananng pa CoCTaBienune ypasneryj

3ABUCHMOCTD (uspko- XUMHYECKHX peaknuif o ydactuem

XUMHYCCKHX CBOlicTR OPTaHHYeCKHX BelyecTs ga OCHOBaHHy yx

OPTraHuYecKux Bemectp OT|cocTaBa u crpoenyy.

CTPOCHUS Moneky 2. 3ananug ya COCTaBIeHue ypasHewy;;
XUMHYECKHYX peakiuii, HIUTIOCTpUpyIOm X
XHMHYecKkHe CBONCTBa ¢ yuerom
MEXaHU3MOB nporekanys JTaHHBIX
PeaKIwmi u reneruyeckoji CBSI3H
OPTraHHYecKux Bemecry Pa3sHBIX Kiaccop.
3. Pacyernge 3a1a4u o YPaBHEHM M
PCaKUuii ¢ yyactyen OpraHuyeckyx
BellecTs,
4. HaﬁopaTOpHaﬂ pabora “Ipespamenysy
OPraHu4eckux pemecrp IIpy HarpeBanpy"




Tuner onenounyx Meponpustuii

| .HpaKTHKO-OpHeHTHpOBaHHbIe 3a/lanuns
110 cocrasnenuio XUMHYECKHX peakiuii ¢
YHacTuem oprannyeckyy BeLIecTn, B T 4.
HCIIONB3yeMBIX 115 px HACHTUDuKanuy
ObITY ¥ ponm BILLJIEHHOCTH,
2..Ha60pa'r0pﬂaﬂ pabora:

“I/I,[[eﬂmquau H3 Opranuveckyy
COCMHHEHMH OT e b Hpx KJlaccop™

Ka4yCCTBeHHpIe pPeakiuyu
(}pl 'aIIH‘{CCKHX
COC/IMHEHH T OTHEJIBHBIX
KIaccos

BellecTn, px
3Ha4YeHue y
NpUMeHeHue B
ObITOBOIT i
IpOH3BOACTBEeHHO
74 ACATENbHOCTH
4eJIOBeKa

Xapam*epnsosan.
BIIMsIHME pasanypp iy
baxropos ua
PaBHOBecHe y CKopocTk
XHMHYeCKHY Peakumii

OK HpaKTHKO-OpHEHTHpOBaHHbIC

01 BIIHsIH1e KOHneHTpamny Teopernyeckue 3anapug Ha anamys
OK Pearupyromux semecry g $axropos, BIMSAIOMAX Ha u3Menemye
02 TeMIIepaTyper ya CKOpoCTS [ckopocTy XUMHYECKOI peakimyy.
IIK..

XUMHYECKHX peakiruii
Xapaktepusopary,

HpaKTHKO-OpHCHTHpOBﬁHHLIe 3aanus na
IPHMEHeHne npuun, Jle-llatense 1y
Haxoxnenus HallpaByienns cmemenuy
PaBHOBecus XUMHYECKOH peakiy
aHaNn3 (Gakropos, BIHSAIOIINX Ha
CMCILCHHE XHMAYecKoro PaBHOBecHhy

PCAKLINK cpepr »
TemIiepatyper ga
CMCIICHHE XHMHIYeckoro
paBHoOBecHsy

HCTHHHBIEpacTROpL ¢
3a1aHHBIMY
XApaKTepucTHRAMY

Pasmrvars nerngmge 1. 3anaun na TPHIOTORIIEHHE PacTBOpoB.

PacTBoper 2 Hpaxmxo-opnc;rmponauHbre
PacyeTHele 3aannyg g JAUCHEPCHBIE
CHCTEMEL, HCToNb3yempre 3 OBITOBOIT
IIPOHU3BOICTBEHH O] AeSTeNbHOCTH
4eJI0BeKa



