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1. Obwmas xapakrepucTnka paGoyeii nporpamMmbI 00meoGpa3oBaTe/ILHOM
AHCUHIIHHBI «XHMHSD)

I.1. MecTo QHCHMINIMHBI B CTPYKTYpe OCHOBHOI npogeccuoHaIbLHOIM
00pa3oBaTe/IbHON NPOrPAMMBI

Obuieo6pasoBaTenbHas AucuUIINHA « XUMUSD SBISETCS 0033aTelbHOM YacThIo
00ueo0pa3oBaTenbHOro MK/Ia 00Pa30BaTe LHOI MPOrPaMMBL B COOTBETCTBHHU C
PI'OC CHO no cneyuanornocmu43.02.17 TeXHOTOTHS MHAYCTPHS KpacoTbl

Tpynoemkocrs aueuununpl «XuMus» Ha yriayGieHHOM ypOBHE COCTABIISET
144 gaca, u3 xoropeix 132 yaca — Ga3oBbIii MOJynb (8 pa3nenoB) u 36 yacoB—
MPUKIATHOH MOJYIb, BKIIOYAIOWMY IIPAKTHKO-OPHEHTHPOBAHHOE COJCPIKAHME,
YCHIIMBAIOIIEe NIPOQUIBHYIO COCTABISIOULYIO 0 KOHKPETHOMN CIIeLHaTbHOCTH,

[IpuknanHoit Moay/b BKIIIOUaET pa3zen UccnegoBanne 1 XHMHYCCKHI aHaIu3
00nexToB Texnocdepnr. Temarnka pasuena 9 Bapsupyercs 110 00beKTy Oyayuieii
MPO(ECCHOHATEHOM AESATENLHOCTH CTYAEHTOB — Onocdepa (KHBbIE OpraHU3MBI)
WM TeXHOC(hepa (TeXHOTIOrHIecKre 00BEKTHI):

— 43.00.00 Temarnka «MccnenoBaHMe W XMMHYECKHI AHAIHZ OOGLEKTOR
6uochepsi»

llepuon  oOyuemuss u pacnpemeneHme 1o  cemecTpam  OMpeJeseT
obpasoBare/bHast — OpPraHM3alMsl  CAMOCTOSTENBHO, ¢ Y4E€TOM  JIOTHKH
(DOPMMPOBAHHS IPENMETHBIX pe3yIbTaToB, OOMHX W 1podeccuoHaIbHBIX
KOMICTEHLMH, — MEKIPEJMETHBIX  CB3eH ¢ JAPYrUMH  JMCIMILIHHAMY
0011e06pa3oBaTeNLHONO 1 0GLIENPO(ECCHOHATBHOTO IMKIOB Y4eBHOro MaHa.
1.2. Ilesn u niIaHHpyeMble Pe3y/IbTATLI OCBOCHHSI M CIHIIHHbI
1.2.1. Iletn W 3a1a4M AUCHHITHHDI

QOopMHpOBaHHE y CTYIEHTOB XMMHYECKOH COCTABISIONICH eCTeCTBEHHO-
Hay4HOH KAapTHHbI MHpAa KaK OCHOBBI NPUHSATHS PEIICHUH B IKUIHEHHLIX U
MPOU3BOJCTECHHBIX CUTYAIIMAX, OTBETCTBEHHOTO MOBEACHHS B IPUPOIHOI cpejie.

3ajauu AHCHHILINHDI:

1) copmupoBaTh MOHMMAHHME 3aKOHOMEPHOCTEH MPOTEKAHHS XHMHUIECKHX
MPOLECCOB U SABJICHUH B OKPYXKAIOUIEH cpejie, 1LeIOCTHOM HAay4HOi KapTHHbI MHpa,
B3aMMOCBSI3M U B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAyK;

2) pasBUTb YMEHHS NPOBOAMTH PACHeTHl 110 XUMHYCCKHM Gopmynam u
YPABHCHUAM  XHMHYCCKMX — pEaKUMH, IUIAaHMPOBATH W  HHTEPHPETHPOBATH
pe3yNnbTaThl XUMHYECKUX 3KCIIEPUMEHTOB,

3) cdopMUpPOBATE HABLIKH MPOBEICHHS XUMHYCCKHX OKCIIEPUMEHTANILHBIX
HCCIICIOBaHMK ¢ COOMIOZEHMEM NPABUIT Ge30acHOro 0GPAIeHHUS ¢ BElleCTBAMY 1
11abopaTOPHBIM 000PYI0BAHHEM:



4) PpasBUTb yMeHHS  AHAIH3UPOBATS, OLICHHBATb, IIPOBEPsATH  Ha
JIOCTOBEPHOCTH U 000011aThH HHPOPMAILIHIO X HMHUYECKOT0 XapakTepa U3 pasjiuyHbIX
UCTOYHUKOB,

5)  chOpMHPOBaTH  yMEHHS IIPOrHO3UPOBATE  [OCJIEJICTBHS  CBOEH
ACATCIPHOCTH M XMMUYECKHX MPHPOJHBIX, OBITOBBIX M IIPOH3BOJCTBEHHbBIX
POLECCOB;

6) chopmMUpOBaTE MOHMMAHKE 3HAUMMOCTH JOCTHKEHHN XHMUUESCKO HayKU
W TEXHOJIOTUH JUISl PA3BUTHS COLUATBHOM U POU3BOICTBEHHOI chep.

1.2.2. [laanupyemere pe3yJibTaTbl O0CBOCHHSI
0011e00pa3oBATENILHOMAHCHHIIMHLI B COOTBETCIBHH ¢ ®Ir'oC CIIO u ua
ocuoBe PI'OC COO o6mux u npodeccHOHANTBHBIX KOMIIETEHIMii:

OK 0I. Beibupats croco6sl pemenus 3anay NpO(QECCHOHANBLHON IesATeIBHOCTH

[IPUMEHUTENIEHO K Pa3JIMYHBIM KOHTEKCTaM.
OK 02. Mcnionp3oBath coBpeMeHHbIe cpecTBa IIOMCKa, aHAJIM3a U HHTEPIIpEeTal Uy
HH(pOPMAUNH U HHPOPMALMOHHBIE TEXHOJIOTMH JUIS BBITIOJTHE HUS 3aj1ay4
NPO(eCCHOHANBHOM e TeNbHOCTH.

OK 04. DddexTuBHo B3aumoeiicTBOBATE U paboTaTh B KOJUIEKTHBE M KOMaH/Ie.
OK 07. CozelicTBOBaTH COXpaHeHHIO OKpPYXKalOLIeH Cpe/ibl, pecypcochepekeHH IO,
PUMCHSTL 3HAHHUS 00 U3MEHEHUH KIIUMAaTa, IPHHLUIIb] OepeKIMBoro
NPOU3BOACTBA, 23 (HEKTUBHO AeHCTBOBATL B 4pe3BbIYAMHBIX CUTyalIUsX.

IIK 1.2Bbinosssite XUMHYECKOE BO3/EHCTBIE (BKILIOYAs 3aBUBKY W BBINPSIMIICHHE

BO.]'[OC) C UCIIOJIL30BAHHUEM COBPEMEHHEBIX TEXHOQJIOTHH.
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3. YeaoBus peanmsauun nporpammel 001Ie00pa3oBaTeNbHON JHCHHILIHHbI

3.1. TpeGoBanus x MHHHMAIEHOMY MATEPHAJILHO-TEXHHYECKOMY
odecreyeHuIo

A1t peannsauuu nporpaMMsl MCLMILTMHD] OIKHEL OLITh IIPEAYCMOTPEHEI
CICAYIONIHE CTICUNANLHBIC IOMEIIEHHS: YUeOHBIH KaGUHET XUMHUH Wik y4eOHO
XMMHUYECKO 1abopaTopum.

OGopynoBanne yuednoro kabumera (Hariasyinbie nocodusi):  HaGopol
LIAPOCTEPIKHEBBIX  MOJICICH MOJIEKYJ, MOJEIN KPUCTAITHYECKIX peuIeToK,
KOJUIEKUMH IPOCTBIX M CJIOXKHBIX BEIIECTB M/HIM  KOJICKLIHHU MOJIMMEPOB;
KOJUICKLIMs  FOPHBIX IIOPOA W  MHHEpAIoB, TabiHLa Menneneesa, yuebGuble
dunbMEI, HGPOBLIE 06pa3oBaTETbHBIC pecypchl.

Texnuueckne cpencrea OGyuenmsi:  KOMIBIOTCp ¢ YCTPOHCTBAMHM
BOCIIPOM3BE/ICHHUST  3ByKa, IIPHHTED, MYJIbTHMEHA-IIPOCKTOP € DKPaHOM,
MYILETUMEIUHHAS JOCKa, YKa3Ka-[IPe3eHTep s npe3eHTalu.

OGopynoBanue JabopaTopun u paGounx meer JadopaTopuun: MEH3YpKH,
TMHICTKH-KANeILHULBI,  TePMOMETPBI, MUKPOCKOI,  JIyIIbI, MIPEAMETHBIC |
IIOKPOBHBIC CTEKJA, IUIAHIIETBI JUIST KaIlebHBIX peaklut, QUIBTPOBaAJIbLHAS
Oymara, MpPOMBIBANIKH, CTEKISHHBIE NPOOUPKH, PE3HHOBBIE MPOOKH, (bonapuku,
HabOp pPeaKTHBOB, CTEKJISTHHBIC [TJIOYKH, IITATHBBI I MPOOHPOK;MEpPHbIE
LUHJIMHIPLI, BOPOHKH CTEKJISIHHBIC, BOPOHKH Je/UTe/IbHbIE nuimHapuyeckue (S0-
100 M), crynkm ¢ mecrukom, dappoposrie uamkm, nuHLETEHI, buibTpbI
OyMakHble, BaTa, Mapis, 4YacoBbIe CTCKJIA, JIICKTPOILIMTKM, J1abopaTopibie
IITAaTUBLL, CITUPTOBBIE TIOPEJKH, CIHYKH, NPHOOp IS [OJIyYeHUs razoB (uiu
NPOOHpPKA ¢ ra3’00TBOAHOM TpyOKO#), nepkartenu mis NPOOHMPOK, CKIIHKH JUIs
XPAaHCHHA PCAKTHBOB, Pa3faTOYHBIE JIOTKHM; XUMHYECKHE CTAKAHEI (50, 100 u 200
MJI1);UINTAaTeITH; TIMHIETHI, THIe/IbHBIE [MILEBL CEKYHIOMEPEI (TaliMepBl), MepHbIe
npoGupku (Ha 10-20 M1) U MepHBIe KOTGHI (25, 50, 100 u 200 mun), Bousinas Gams
(MM TepMOCTaT), CTEK/ISHHBIC [TJIOYKH; KOHHYECKHEe KOJIOBI JUIst TuTpoBanust (50
u 100 mi); uHIUKaTOpHBIE MONOCKHM JuIs onpenenenuss pH u crannapruas
HH/IUKATOPHAsl 1LIKaJla; YHUBEPCAIbHbIM HMHIMKATOp; nuneTku Ha 1, 10, 50 mu (win
A03aTOpBI Ha 1, 5 1 10 M), Gropetku s TUTPOBAHUS, MEIMLUMHCKHE [IPHUIILI HA
100-150 mn, naGoparopusle n/umm aaTUTHUECKHE BeChbl, pH-MeTpsI, cymmnpHblii
wkag, u 1p. naboparoproe oGopyoBaHue.

3.2. Undopmaunonnoe obecnevenne peaiH3aunu NPorpaMmabl

l. lng peamusauum mporpamMmmsl 6u6IHoTedHbi] dorx oGpazosareibHOI
OPraHu3alliyi J0JDKCH MMETh IeYaTHble W/HIH 31eKTPOHHbIe oOpazoBaresbHLIe U
MH(OPMAIIMOHHbBIE  pecypehl, PCKOMEH/IOBAHHEBIE  JUISI  MCIOJL30BAHUS B

00pa3oBaTeIbHOM MpOLECCe, He CTAapIIe MATH JIeT ¢ MOMeHTA U3J1aHus,
31



2 Pexomenryemble IeYaTHele U3JIaHus 1o peanusaiiuu
06me06paaoBaTenLHoi&,uHcImmmHr,mpencraanelm B MCTO/IHYECKHX
PCKOMCH1aLMAX T10 OpPraHU3alud 00yYEHHs.

3.2.1 Pexomenayembie neyaTHnie H31aHMsI 110 peajIi3aluu
00eo0pazoBaTeILHON AHCUHIIHHDI

OcHoBHBIE eYATHBIE W31 HHST

1. Audunorenosa, U. B. Xumus: YUEOHHMK W NPaKTHKYM JUIs Cpe/iero
npodeccuoHanbHOro obpasosanus / U. B. Andunorenosa, A. B. Ba6kos, B. A.
[Tonkos. — 2-e u3n., ucnp. u gon. — Mocksa: WMznarenscrso IOpaiir, 2022, —
291 ¢,

2. Wleromuxuna, H. A. O6mas xumus: yueOnuk s CIIO / H. A.
lleromixuna, JI. B. Munaesckas. — Cankr-TlerepGypr: Jlans, 2021, — 164 c.

3. Hukomsckuit, A. B. Xumus: yuebunk u NPAaKTUKYM JUISl CpeJHero
pogeccuoHanbHOro obpaszosanus / A. B. Hukosnnckuii, A. B. Cysopos. — 2-e
u3/1., nepepal. u non. — Mocksa: U3narenscTso IOpaiit, 2022. — 507 c.

4. Xumus: y4eGHUK 11 cpeHero npodeccuonansHoro obpasosanus / 10.
A. Jlebenes, I. H. danmees, A. M. l'onyGes, B. H. llanosan; mox o6meii
penakumein I H. PageeBa. — 2-e w3n., nmepepab. ¥ gorn. — Mocksa:
Wsnarensctso IOpaiit, 2022. — 431 .
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4.Kontpous u onenxka PE3yILTATOB OCBOCHHsI 00100 pa3oBaTeNbLHOI
AHCHHILJIHHBI

Konrponre u  owuenka Pe3yIbTaToB  O0y4YeHMs  OCYILECTBIIACTCS
TPETIofaBaTesieM B NpOLECCe  MPOBEACHUS  NPAKTHYECKHX  3aHsTHii U
nabopaTopHbIX pabor, TECTHPOBAHMS, a TaKXKe BBINOJHEHHS O0YYAIOLIUMUCS
WH/AMBUYalbHBIX 3allaHUH, IPOEKTOB, HCCIIEOBAHHIL Pesynbrarer o6yuenus
ONPENICIISIOT, YTO 00y4YalomuUecs: OKHBI 3HATh, TTOHUMATD 1 AEMOHCTPUPOBATD
I10 3aBEPLICHUH U3YYEHHS TUCIUIIIHHEI.

Js dopmuposanus, KOHTPOJIA 1 OLCHKH PEe3yJIbTATOB OCBOCHMS Y4eGHOM
AUCIHHUIUIAHEI HCIIONIB3YeTCSI CUCTEMA OLIEHOYHBIX MEPONPUSITUN, ITPECTABIISIOLIA
co6olf KOMILIEKC YyueGHBIX MEPOIIPUATHH, COMJIACOBAHHBIX C pe3ylibTaTaMil
O0yyeHHSI M  CcHOPMYTMPOBAHHBIX ¢ yaetom DI'OC COO (mpenmeripie
pesysbrarsl no aucuuruinae) u GIOC CI10.

No Mougine: | Fasxen Pesyabrar obyuenns Ouenounbie meponpusitus OK
/ Tema
[ |OcHoBHoit Mogyn
1 (Paspgen 1. DopmMyIHPOBATH Ga30BbIe
OcHoBBI IIOHATHS H 32AKOHBI XUMHH
CTPOEHHSI
BeliecTna

1.1 |Crpoenne atomoB |Cocrapists xuMuueckue (1. Tecr «Crpoenue aromos OK 01
XHMHYECKHX (bopmynsr coenunenmuii B XUMHYECKHX 3JICMEHTOB U
9JIEMEHTOB U COOTBETCTBHH CO CTEINCHBIO ([IIPHPOAA XUMUUYECKO CBSIZH Y.
npupoa OKHCJICHUSI XHMUYECKUX 2. 3anauu Ha cocraBneHue
XUMHYECKOH 3JIEMEHTOB, HCXOS U3 XHMHYCCKHX opmy
CBS3H BAJICHTHOCTH U JABYXaTOMHBIX COEJIMHEHUH

SJICKTPOOTPHUATENILHOCTH  |(OKCHIOB, CyIb(HIOB,
THJAPHIOB H T.I1.).

1.2 |Ilepuoauueckuii XapakTepu3oBartp [Ipakruko-opuentuposannne |OK 01
3aKOH M TablIHIa | XUMHYECKHE 3/IeMEeHTh] B TEOPETHYCCKHUE 3aaHus Ha OK 02
J.H. Menneneesa |cooTBeTcTBHY C HX XapaKTepU3alHIO0 XUMUYECKHUX

II0JIOXKEHHEM B d/IeMeHTOB: «MeTamyeckue /
[ICPHO/IMYECKOM CHCTEME  |HEeMeTa/UIHYeCKHe CBOMCTBa,
XUMHYECKHX 3JIEMEHTOB SJICKTPOOTPULIATEIBHOCTD U
H.H. Menzeneesa CPOJCTBO K JIEKTPOHY
XUMHYECKHX JIEMEHTOB B
COOTBETCTBHE C UX
JNIEKTPOHHBIM CTPOCHHEM H
MOJIOXKECHHEM B IIEPHOAUYCCKOT
CHCTEME XHMHYECKHX
djeMenToB JI.U. Menpeneepay.
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Mony.us / Pasaen

No ; Pesyaprar oGyuenus Ouenounsie Meponpusi TS OK
/ Tema
2 (Pa3gen 2. Cocrasaate ypasrenus u |[Konrpoasuas pabora
Xumuueckne CXeMbI XHMHYECKHX «Crpoenue BemecTBa u
peakuuu peakumii XHMHYECKHE PeaKinm)
2.1 |Tuns Cocrannste peakiuu 1. 3agaun na cocrasienue OK 01
XUMHUECKUX COCIHHCHUS, PA3JIOKCHHUs, |ypPaBHEHHH peakiuii:
peaKmnnii oOmeHa, 3amenienus, — COCIMHEHUSL, 3aMeLICHUS,
OKHMCIIUTENBHO- pa3oxenus, oOMeHa u peaxiuii
BOCCTAHOBUTEJILHLIE C Y4aCTHEM KOMIUICKCHBIX
PEaKIuU ¥ peakluu COC/IMHCHHUH (Ha npumepe
KOMILICKCO0Opa30BaHHs (Ha |IHIPOKCOKOMILIEKCOB
IpuMepe ATIOMHHMS M LIHHKA);
THIAPOKCOKOMILIEKCOB — OKHCITHTETBHO-
QIIOMHUHHS U [MHKA) C BOCCTAHOBUTEIILHEIX PeaKIHii ¢
YHacTHEM HEOPraHM4YeCKUX |HCHOJIL30BAHHEM METOo1a
BEIIECTB 3JIEKTPOHHOro Oananca;

— C y4aCTHEM KOMIUIEKCHBIX
COC/IMHCHUH (Ha mpumepe
THJIPOKCOKOMIUIEKCOB LIMHKA U
QTIOMHHHS).

2. 3aja4u Ha pacyer
KOJIMYECTBEHHDBIX
XapaKTEePHCTHK IPOJIYKTa

i 00BbEMHOM JIOJIH BBIX01A
NPOAYKTaA PEaKLHH COEJMHCHHMS
OT TEOPETHYECKH BO3MOIKHOIO;
00BEMHBIX OTHOLIEHHI] ra30B;
KOJIMYECTBEHHBIX
XapPaKTEPUCTHK HCXOHBIX
BCILECTB U IPOJAYKTOB PEAKLIMH
Maccel (00beM, KOJIMYecTBO
BCILECTBA) MPOJYKTa PEaKIIHH,
€CJTH OJIHO M3 BEUIECTB JaHO B
BHJIE pacTBOpa ¢ onpeieIeHHoil

BCHICCTBA.

PCaklHH COCIMHCHHSA; MACCOBOH

MaccoBO#H J10J1eil pacTBOPEHHOr0O
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Mopnyas / Paznen
/ Tema

Pesyabrar o6yvenus

Onenounwre MeponpHsITI

OK

2.2

ONEKTPONHTHYECK
ast INCCOIMAIIAS U
HOHHBIH 00Men

CocraBnars ypasuenus

NHUMHTIeCKHX PeaARIHKI
HOHHOro oOMeHa ¢
yuacTtHem HCOPraHHYEeCKHUX
BEIIECTB

l. 3ananus na cocrapienue
MOJICKYJISIDHBIX H HOHHBIX
peaKkuui ¢ yyactuem OKCH/IOB,
KHCIIOT, OCHOBaHMI H coeii,
HOHHBIX pEaKUHii ru/1posn3a
COJIEH, ycTaHORIeHHe
H3MCHCHHSA KHCIOTHOCTH CPEJILL.
2. JlaBopartopuas paGora
«Peakumun runpommzay.,

OK 01 |

Paspnen 3,
Crpoenue u
CBOHCTBA
HEOPraHuYecKux
BEIecTB

HcenenoBars CTPOEeHHEe H
CBOiicTBa
HEOPraHHYeCKHX BEeUICCTR

Kourpoabuas pagora
«CBolicTBa Heopraunueckux
BellecTB»

(8]
—

Knaccuguxanus,
HOMCHKJIaTypa U
CTpOeHHE
HEOPraHUYECKUX
BELICCTB

Knaccu(])HquOBaTb
HEOpraHu4yecKHe BelecTsa
B COOTBETCTBUHU C UX
CTPOCHHEM

1. Tecr «Homenknarypa u
Ha3BaHHE HEOPraHUYeCKHX
BEILECTB HCXOMS U3 UX
XHMHYECKOH HopMyIIbl itu
COCTABIICHHE XUMHYECKOI
dopmyer nexons u3 nazsanus
BeliecTna I11o MEH{)_[yHaPOJIIIOﬁ
HJIH TPUBHAILHOH
HOMEHKJIAType ».

2. 3amaun Ha pacyet MaccoBoii
JI0JIH (MAcChl) XHMHYECKOro
3JIEMEHTA (COeHHEHMUS) B
MOJICKYyJIe (CMEeCH).

3. llpakTuyeckue 3amanus o
KraccupuKaiuu, HoMeHnKarype
H XHMHYECKUM (hopmysam
HEOPraHu4YeCKUX BEelLIeCTR
Pa3JIMYHBIX KIIACCOR.

4. lpakTuyeckue 3ananus Ha
Onpejle/IeHHe XUMHYECKO
AKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BHJ1d XUMHYECKOI]
CBA3H U THIIA KPUCTAIIMYECKOI
pELIeTKH.

OK 01

3.2

Duzuxo-
XHMHYECKHe
CBOHCTBa
HEOPraHHYEeCKUX

Ycranasnuparn
3aBHCHMOCTE (DU3HKO-
XHMHYECKHX CBOMCTB
HEeOpranwyeckux perecTn

1. Tect «OcoGennoctu
XUMHYECKHX CBOHCTB OKCHIOB,
KHCJIOT, OCHOBAHHIA,
aMpOTCPHBIX IMAPOKCUIOB H

OK 01
OK 02
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o |Moayae / Pasnen Pesyabrar obyuenns Ouenounsre meponpusirus OK
/ Tema
BEILIECTB OT CTPOCHHA aTOMOB H conei».

MOJIEKYJI, & TaK)Ke THIIa 2. 3anaHus Ha cocTaBIeHe

KPUCTAIUIMUECKOH PEINCTKH |ypaBHCHHN XUMUYECKIX
PCAKIHH C y4acTHEM MPOCTEHIX U
CJIOJKHBIX HEOPraHUYeCKuxX
BCIICCTB: OKCHJIOB METAJLIOB,
HEMECTAJIITOB M aM(OTEpPHBIX
9JICMCHTOB; HEOPIdHUYECKHX
KHCJIOT, OCHOBAHHH H
aM(pOTePHBIX IHAPOKCHIOB,
HEOPraHMYECKHUX COJIei,
XapaKkTEePU3YIOIIMUX UX CBOICTBA
H CITOCOOBI MOy YeHHS,
3. IlpakTuko-opuentuposaninre
TECOPETHYECKHE 3a/IaHHUs HA
CBOKHCTBA U [TOJIyYeHHE
HEOPraHHYEeCKHX BEILECTB.
4. JlaGopatopuas paGora
«CBoHcTBa METAILIOB 1
HEMETaJIOB .

3.3 (IIpousBonctBo OGocHoBBIBaTE 3HAYEHHE 1 Ilpakiko-opuentiposanuse  |OK 01
HCOPraHHYeCKUX |[IPHMEHEHME 3aIaHHA 110 COCTABJIEHHIO OK 02
BEIIIECTB, HCOPraHHYECKUX BEIIECTB B | XMMHYECKHX PEaKiluii ¢
3HayeHue u OBITOBOI H YYaCTHEM HEOPraHHYeCKux
IIPHMEHCHHE B IIPOU3BOJICTBEHHOMN BEIIECTB, UCIOJB3YEMBIX JJIS UX
ObITY ¥ Ha ACATCIBHOCTH YEJIOBEKA UX |HIACHTH(UKALIHY 1
POU3BOICTBE Gu3HKO-XHMHYCCKIMU [POMBILUTIEHHEIX CIIOCOO0B

CBOMCTBaMH ITOJIYy4YCHMUS,

4 |Pasuen 4. Hceenenosate crpoenne u Kontpoasnas paGora
Crpoenne u CBOiicTBa oprannyeckux |«CTpoeHme u cBoiicTBA
CBOIiCTBA BellecTB OPraHHYeCKHX BElIecTB)
OPraHu4YecKHx
BELIECTB

4.1 |Knaccuduxanms, Knaccudumposats 1. 3amanus na cocragnenue OK 01
CTPOCHHE U OpPraHHYeCKHE BENIECTBA B |HA3BAHHI OPraHUYECKHX
HOMEHKJIaTypa COOTBETCTBHH C UX COCIMHCHUH 10 TPUBUAJILHOI
OpraHu4eCcKHuX CTPOEHHEM HITH MEXKIYHAPOIHO
BELIECTD CUCTEMATUYECCKOM

HOMEHKJIaType.

2. 3ananus Ha cocTarieH e
MOJIHBIX ¥ COKPaLEHHbIX
CTPYKTYPHBIX (hOpMyJI
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Moayas / Pazmen
/ Tema

Pesyabrar o6yuenns

Onenounvie meponpusitus

OK

OPraHHuYeCKHX BEIECTB
OTJIC/IBHBIX KJ1aCCOoB.

3. 3anaun Ha onpenenenue
npocreimeii hopmybl
OPraHH4eCcKOH MOJIEKYJIbI,
MCXO/IS U3 3JIEMEHTHOIO COCTaBa
(B %).

CBoiicTna
OpraHH4ecKuX
COCIMHEHU I

Ycranapnusare
3aBHCHMOCTD (hH3HKO-
XUMHUYECKHX CBOMCTB
OPraHHYeCKHUX BENIECTB OT
CTPOCHUS MOJIEKYI

1. 3amanns Ha cocrasnenue
YPaBHEHHH XUMHYECKHX
Peakiuii ¢ ygactuem
OPraHUYEeCKUX BEUIECTB HA
OCHOBAHHMH UX COCTABA H
CTPOCHHUA.

2. 3ajanus Ha cocTapieHne
YPaBHEHMH XUMHYECKHX
PEAKIHH, HILTIOCTPUPYIONIHX
XHMHYCCKHE CBOMCTBA ¢ yueTom
MEXaHU3MOB [IPOTEKaHUsI
JaHHBIX peakuuii u
FCHETHYECKOH CBS3H
OPTraHHYECKHX BEIIECTB Pa3HbIX
KJ1accos.

3. Pacuernsle 3amaun no
YPaBHEHHAM peakiuii ¢
Y4acTHEM OpPraHHYeCcKuX
BEIIIECTB.

4. Jlaboparopuas paGora
«ITomyuenne srunena u
H3Y4Y€HHE €ro CBOHCTR Y.

OK 01
OK 02

Oprannyeckue
BEILIECTBA B
KH3HENeSITeIbHOC
TH YeJI0BeKa.
[Ipoussoacteo u
[IPHMEHEHHE
OpPraHuYecKux
BELIECTB B
[IPOMBILIJICHHOCTH

OO60cHOBEIBATE 3HAYCHHE U
NPUMEHEHHE OPraHHYeCKHX

BEIIIECTB B OLITOBOM U
[IPOH3BOACTBEHHO

ACSATEIILHOCTH YEJIOBEKA HX

(pusnKo-xuMHYeCKHMH
CBOMCTBaMHU

[Ipaxruko-opuentuposanunie
3a/1aHus 110 COCTABICHUIO
XHMHYECKUX peakiuii ¢
YYaCTHEM OPraHUYeCKUux
BCIIECTB, HCIONb3YEMBIX JUTS HX
uJICHTH(UKAIMK B GBITY 1
IPOMBIIIIEHHOCTH,

OK 01
OK 02
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Moayas / Pasgen

Ne PesyanTart 00yuenus Ouenounnie MeponpusiTus OK
/ Tema
S [Pa3sgen 5. Hccenenosares pasnosecue |Konrpoanuas paora
Kunernveckue u |u ckopoctb xumuyeckux | «CKOpOCTH XHMHYECKO
TePMOAHHAMHYEC |peaKiLui PEAKIHH H XHMHYECK0e
KHe paBHOBecCHE))
3JAKOHOMEPHOCTH
NPOTEKAHHS
XHMHYeCKHX
peakuuii

5.1 |Kuneruueckue Hcenenosars BiusHAC 1. Jlaboparopuas paGota na OK 01
3aKOHOMEPHOCTH |KOHIIEHTpaIiH BBIOOpD: OK 02
IIPOTEKaHH s pearupyromux BemecTs 1 (— «OnpejiesieHne 3aBHCHMOCTH
XHMHYECKMX TEMIIEPATypPhI HA CKOPOCTL  |CKOPOCTH PEaKIHy OT
peaxiuii XMMHYECKHX peaKiuii KOHIIEHTPALMH pPearupyroimx

BELLIECTB»;

— «OnpejesieHue 3aBHCHMOCTH
CKOPOCTH peaKiHH OT
TEMIIEPATYpPhI».

2. IIpakTHKO-OPHEHTHPOBAHHbIC
TEOPETHYCCKHE 3aJaHHs HA
anain3 (aKTopoB, BIUSIOMINX
Ha U3MEHEHHUE CKOPOCTH
XHMHYCCKOH peakiuu.

5.2 |Tepmomunamuuec |McereioBaTh BIHSHIE 1. 3ajiaun Ha pacuersi Temosbx |OK 01
Kue M3MCHEHM KOHICHTpAlnK |9 PeKToB XUMHUYECKHX peakiuii |OK 02
3aKOHOMCPHOCTH  BCILECTB, PEAKLIMHU CPE/Ibl M M ONpejie/leHHe THIIA PeaKIIHi
NpOTeKaHUs TEMIIEpaTypbl Ha CMeLIeHHE (110 TErIoBoMY 3 dexTy: 3K30-
XHMHYCCKHX XHMHHYECKOTI'0 PaBHOBECHA H BHJ_LO'I"QPMHLICCKHG).
peaxkium. 2. [IpakTHKO-OpHEHTHPOBAHHBIE
Pasnosecue 3a[laHuA Ha [IPUMEHEHUE
XHUMHYECKHX npunnuna Jlelllarense mis
peakuui HaXO0XKICHUs HAITpaBJICHUSI

CMELEHHS PAaBHOBECHS
XHMHYECKOH peaklHu U aHaIn3
(akTOpOB, BIUSIOLINX Ha
CMEIIEHHE XUMHUYECKOTO
paBHOBECHS.
3. JlaGopatopHnas paGora
«HsyyeHne BIMssHUS pa3IMYHBIX
(daxkTOpoB Ha cMeleHHe
XHMHYECKOI'O PABHOBECHS ».

6 |Pasmen 6. HUccaenosars auenepensie [Konrpoasnas paGora no teve

Aucnepcubie CHCTEMBI «/lucnepcHbie cueTeMbn»

38




Ne Mony:ts / Pagnen PesyabTaT o6yuenns Ouenounbie Meponpusitist OK
/ Tema
CHCTEMBI
6.1 |ucnepcusie Pasnuyars ncrunnbie 1. 3anaum Ha npurotoreHue OK 01
CHCTEMBI U PacTBOPEI, KOJUIOH/IHbIE PacTBOpOB. OK 02
daxTopsr nx pacTBOpEI H 2. llpakTuxo-opuenTupoBanuLe
YCTOHYHBOCTH rpyOOMHCIIEPCHEIC CHCTEMBI | paCHYETHBIC 3a/[AHMS HA
HAa OCHOBE XHMHYECKOTO JMCTIEPCHBIE CHCTEMBI,
9KCIIEPHUMEHTA HCII0JIb3YyeMble B OBITOBOI U
IIPOU3BOJACTBECHHOM
ACATEILHOCTH YeJIOBEKA.
6.2 |HUccnenosanune Hccnenosars Gpusuxo- Jlaboparopuast paGora (na OK 01
CBOHCTB XUMHYECKHE CROICTBA BpIOOD):
JUCTIEPCHBIX Pa3sIHYHBIX BUI0B — IlpuroroBnenne pacTBopos;
CHCTEM JHUCIEPCHBIX CHCTEM — Hccnenosanue nucnepcrnix
CHCTEM.
7 |Paszmen 7. Hccenenosars cpoiicrea
Kavecrsennbie |opranmueckux u
peaknuu HEOPraHHYeCcKuX BeleCTB
obHapyxeHus € HCHOJIB30BAHHEM
OPraHHYecKHX H |Ka4eCTBEHHBIX peaKiuii
HEOPraHH4YecKHX
BellecTB
7.1 |OGHapykeHue Hceenenosars 1. JlabopatopHas paGora (Ha OK 01
HCOPraHUYEeCKUX |KaYeCTBEHHBIE PEaKIIHK BBIOOD):
KaTHOHOB H HCOPTraHUYICCKHX BEWIECTB  |— AHAJTHTHYECKHE PEaKIIHH
AHUOHOB katuoHoB [-VI rpynm;
— AHAIUTHYECKHE PeaKLK
AQHHOHOB.
2. IlpakTHuecKue 3amanus Ha
COCTABJICHHE YPABHCHU I
peakuuii o0HapyKeHus
KaTuoHos I-VI rpynn u
AHHOHOB, B T.4. B MOJIEKY /IS PHOI
1 MOHHOH (popmax.
7.2 |OGHapy:xeHue Hcenenosars 1. JlaGoparopuas pa6ora (Ha OK 01
OpPraHu4ecKux Ka4eCTBEHHBIC PEaKLUH BBIOOD):
BEILIECTB OPraHHYCCKUX coelMHeHnd |— KayecTBeHHbIE peakinu Ha
OTJIE/IBHBIX OTIEIBHBIX KJIACCOB OT/ICJIbHBIE KIIACCEHI
KJIACCOB ¢ OpranH4ecKHx BCLICCTR;
HCII0JIb30BAHHEM — KauectBennbrit ananus
Ka4eCTBEHHbIX OpraHuYecKux COeqUHEeNHIT 110
peaxkuui (DYHKIMOHAIBHBIM IPYyIIIaM.
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Mopyas / Pazjen
/ Tema

PesyabraT 06yuenus

Ouenovunpie Mmeponpusitust

OK

2. [lpaktudeckue 3aganus Ha
COCTAaBJIEHHE KaueCTBEHHDBIX
peakuuit ooHapyKenus
OpraHUYecKUX COeAHHEHHH.

[Ipuxnaanoii moay.n

Pa3znen 8. OuenuBars nocaencreus |3ammura keiica (¢ yueTrom
Xumus B ObITY H |6BITOBOI 1 Oyaymeit npodeccuonansnoii
HPOM3BO/ICTBEHH (NPOU3BOJCTBEHHOI HAeATeILHOCTH)
0l 1eSITeJILHOCTH |1eATEIbHOCTH Ye/I0BEKA ¢
YeJI0BeKa MO3HIHIT IKOJIOTHYeCKOil
0esonacHocTH
Xumus B ObIty 0 |OLEHHBATH HOCIENCTRHS Keiic (¢ yuetom 6ymymeit OK 01
IIPOH3BOACTBEHHO |OBITOBOM 1 npodeccuonansbHoO OK 02
H IeATEIBHOCTH  |IIPOM3BOICTBEHHOIM JAeSTeIbHOCTH ) OK 04
4eJI0BeKa ACATCIIBHOCTH eJI0BCKa ¢ (B0O3MOIKHBIE TEMBI Keiicos: OK 07
IIO3UILIHH YKOJIOTHYECKOH 1. [Torennenue xiumara u
Oe3zonacHocTH BBICBOOOIK/ICHUE I'a30BbIX
TH/IPATOB CO JHA OKeaHa.
2. Bynymue marepuans! s
aBHa-, MalIHHO- U
npubopocTpoeHHs.
3. HoBble matepuaisl juis
COJIHEYHLIX Darapeii.
4. JlexapcTBa Ha OCHOBE
PaCTHTEILHEBIX Iperaparos.
Pasznen 9.1. Hurepnperuposare 3ammra yqedno-
UccnenoBanne u |xumuueckne MPOUECCHI H  [HCCIEA0BATENBLCKOIO MPOEKTA
XHMHYeCKHIT siBJ1enus B 6uocepe (¢ yuerom Oyaymeit
AHA/IH3 00beKTOB npogeccHOHATBLHOI
onocdepnr AeSATeILHOCTH)
OcHOBBI Beimosnnsits mommsit mukn |1, JlaGoparopnas paGota OK 01

1abopaTopHOit
[PAaKTHKH B

PO ecCHOHAIBH
bIX J1Taboparopusx

9KCIEPUMEHTAILHOIO
HCCIIC/I0BAHHS C
COOJTIOICHHEM ITPaBHIT
BezonacHoro oGpamenus ¢
BEILECTBAMH U
71ab0paTopHbIM
obopynoBannem

«OcHOBBI JIabopaTOpHOI
NPaKTHKH Y.

2. TunoBsle pacueTsi 1o
TCMAaTHUKE JKCHEPUMEHTA.

3. 3anaun Ha BLIYKCIICHHE
CPeIHEro 3Ha4YeHUs
9KCIICPUMEHTAJIbHBIX JITAHHBIX,
HOI'PELTHOCTH.

4. Ilpencrasnenne pesynsraros
9KCTIIEPHMEHTA B Pa3JIMuHOMN
opme (Tabnia, rpadux,
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Monyas / Pazgen
/ Tema

Pesyabrar o0yuenus

Ouenounsie MeponpusITHSI

OTYET, JIOKTIaJl, TIpe3eHTaLHs).

912

XHUMHYECKH I
aHaJIM3 1pold BOJEI

HccnenosaTe xuMuyeckuii
cocTaB npod BOJIEI

1. Tect «CBoiicTBa u coctas
BOODLI»,

2. 3apanne «XHMHYECKHI
COCTaB BOJbI, THII BO/IbI H
CIIOCOOBI €€ pUMEHEHH» (¢
HCII0JIb30BAHUEM HOPMATHBHDLIX
JIOKYMEHTOB).

3. [IpakTHKO-OpHEHTHPOBAHHLIC
TCOPETHHCCKHME 3aJlaHHS Ha
COCTAB BOJIBI H CIIOCOOLI
BBIPAKCHUSI KOHLIEHTPALIKIT 1
repecyeT KOHIeHTpanuii (¢
UCII0JIE30BAHUEM HOPMATUBHLIX
JIOKYMEHTOB).

4. JlabGoparopHasi paGoTa Ha
BBIOOD:

— Q4HCTKA BOJIBI OT
3arpsA3HEHHI;

— Onpenenenune pH Bons! u ce
KHCJIOTHOCTH;

— Omnpejenenne )KecTKoCTH
BOJIBI M CIIOCOOBI ee
YyCTpaHeHHS.

OK 01
OK 02
OK 07

9.1.3

XUMHYECKUH
KOHTPOJTb
KayecTsa
NPOIYKTOB
MUTAHUS

Hcenenosats xumuieckuii
COCTaB NPOJAYKTOB [IUTAHHS

1. Tect «Opranuueckue u
HEOpraHHYeCKHEe BELIeCTBa,
BXOJISIIHE B COCTAB IPOJIYKTOB
IMUTAHUA Y.

2. [IpakTHKO-OpHEHTHPOBAHHbBIE
3aIaHHSA 10 KYJIMHAPHOH
TEeMaTHKe.

3. JIaboparopuas paGota (na
BBIOOD):

— OGHapy KeHHe HUTPATOB B
IIPOAYKTaX [UTAHHS;

— Hccneiopanue npoaykron
[TUTAHUS Ha HAIMYHUE YIIIEBOJ(0B
(MyKa, TBOpOT, MOJIOKO, HOrypr)
Ha HaJln4Ke yrieBoI0B
(KpaxmaJ, IJII0K03a, caxaposa).

OK 01
OK 02
OK 07

9.14

XUAMUYECKUH
aHam3 1npod

HccneoBars XUMUYeCKHil
cocTas 11po0d MOYBHI

1. Tect 1o Teme «XumMuueckuii
COCTaB HCOPraHHYeCKHX H

OK 01
OK 02
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Moayas / Pazjen

Ne
Te / Tema

Pesyanprar obyuenns Ouenounpie MeponpusTHs OK

[IOYBBI OpraHuY4eCKUX yI00peHHii». OK 07
2. 3apanue «Bzaumocsssp
COCTaBa I104BbI, THII TOUBLI U ee
Ha3HaYeHus .

3. JlaGopatopuas paGora (1a
BbIOOD):

— OGHapyxenue
HCOPraHUYCeCKUX npumeceil B
npobax MoYBbI;

— Onpenenenune pH BoaHol
BBITSJKKY [OYBEI, €€
KHCIIOTHOCTH U LIETOYHOCTH.

9.1.5 |UccnenoBanue HccnenoBars xummyeckuii YueGHo-uccnenoBaTenpekuil OK 01
00BEKTOB cocraB 00beKTOB Groceps! |IPOEKT B 061acTH OK 02
Grochepsr HA PAMEPE IPOIYKTOB HCCIIE0BAHHS 00bEKTOB OK 04

HOCEPLIL.
MMUTaHUS, BOJLI H [TOYBLL Guoctpep OK 07
Bosmosknble TeMbl poekTos:

1. MccneoBanue cocrasa
MHHEPANILHOHN BOJIBI U
PEKOMEHIALHH 110 ee
HCIIOB30BAHUIO.

2. UccnenoBanue
paspyluaroIero jJeicTus
IPUPOIHON BOJILI HA

CTp() HTCJIIbHbIEC M an.‘p Hallbl.

3. CocTaBnienue npoekra
UBETHHKA/0oroposia/cana B
3aBHCHMOCTH OT COCTaBA
IIPOAHAJIM3UPOBAHHEIX TIOYB,
4. CocraBnenue
cOanaHCHPOBAHHOIO MEHIO Ha
J€HL (HEIC/I0) B 3aBUCHMOCTH
OT COHEPIKAHHUSA XUMUUYECKHUX
MAaKpO U MHKPO3JIEMEHTOB B
IPOJYKTax IMMATAHUS.

5. Hcenenosanue kauyecrsa
IMUTBEBOH BOJIEI,

6. Ucenenosanue npot6
BOJOIIPOBOJHOM BOALI Ha
IIPSIMET yCTpaHEeHHS
JKECTKOCTH,

7. YcTpaHeHHE KECTKOCTH BO/LbI
B CEJILCKOXO3SHCTBEHHOI

L J€ATE/IbHOCTH.

4. PexoMen/yembie meyaTubie H3aanus mo peaji3anuu
001100 pa30BATEILHOI AHCIH I LI
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5. Audunorenosa, M. B. Xumus: yueOHUK M HPAKTHKYM JUISL CPEAHCIO
npodeccUoHaIbHOro 00pa3oBaHus / 1. B. Audunorenosa, A. B. badkos, B. A.
[ToHKOB. — 2-¢ u31l., ucmp. u jgon. — Mocksa: VI31aTeabCTBO IOpaiit, 2022. —
291 c.

6. lleromaxuna, H. A. Obmas XuMHL: yuebunk mus CIIO / H. A
[[{eronuxuna, JI. B. Munaesckas. — Cankr-Tletep6ypr: Jlanp, 2021. — 164 ¢.

7 Huxonsckuii, A. B. Xumus: y4eOHMK M HPAKTMKYM JUIL CPCIHEro
poheccHOHaNIBHOTO 00pa30oBaAHNS / A. B. Huxonsckuii, A. B. Cysopos. — 2-e
u3Jl., nepepad. u J0M. — Mocksa: U3narenscrso IOpaiit, 2022, — 507 ¢

8. Xumusi: y4eGHUK [Ulsl CpeJIHero npodeccHoHalLHOTro o6pazosanus / 10.
A. Jle6enes, I'. H. ®anees, A. M. TIonyGes, B. H. Illamosan; moja oOLIei
pepakumeit I'. H. ®daneea. — 2-¢ U3, nepepab. ¥ JoOm. — Mocksa:
Usnarenscto I0paiit, 2022. — 431 c.
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