1920
MHWHHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHUS
POCCHICKOW ®EJIEPALIMMN
DenepanbHoe rocy1apeTBEHHOE GIOIKETHOES 00pa3oBaTeNEHOE YUpPEKICHNE
BBICIIEro 00pa3oBaHus
«KybaHckuit rocynapcTBeHHbIi YHUBEPCUTETY

WHeTnTyT cpesnero mpodeccnonansnoro oGpasosanus

11. Xstorosa

Paboyas nporpamma aucuuniamun

OI1.08 Anasiurnueckas XuMust

33.02.01 ®apmanps

Kpacunonap 2024



PaGouas mnporpamma aucuumiueel  OI1.08  AnamuThdeckas —XUMHA
paspaGorasa Ha ocHoBe (DeepalbHOro rocyAapCTBEHHOrO obpazoBaTesbHOr0
craiaapra (manee — ®I'OC) mo crennanrbHOCTH CPeAHEro npohecCHOHAIIBHOTO
obpazopanns (manee CITO) 33.02.01 dapmauus, yTBEPKACHHOro NPHKA3OM
MunucreperBa npocseiierns PO ot 13.07.2021 Ne 449 (3aperucTpupoBaH B
Muniocte Poccun 18.08.2021 Ne 64689)

OI1.08 AHanuTHYeCcKasi XUMHUs

d®opma o0yueHus OYyHas

2 Kypc 4 cemecTp

Bceero 103 yaca, B TOM YHCJIE!

TIEKLHUH 38 yac.

MPaKTHYECKHE 3aHATHA 20 yac.

nabopaTopHbIe 3aHATHA 36 yac.

CaMOCTOSTEIbHBIE 3aHATHS —yac.

MPOMEIKYTOUHas aTTecTalus 9 yac.

(opma HTOrOBOro KOHTPOJIS IK3aMeH

CocraBuTenu: npernojiaBareib % M .A. bonoapes
npernojaaBareb Ay E.O. Andpuiiuenxo

VTBepikeHa Ha 3ace/laHuH MpeIMETHO-LMKIOBOH KOMHCCHM  JIHCLHILIHH
cnetuansHoctd @apmars npotokon Ne 11 ot «20» mast 2024 1.

[Tpencenarens npe HO-LMKJTOBOH KOMHCCHH:
A.B. becnanos

[
PeLieH3eHThI:
[Ipodeccop Kadeapst — —_—
OpraHHyecKoi XHMHH 1 _ Tl . o Cmpenxoe Braoumup
.~ > N
texuonoruit ®I'OY BO /o noo."iz\ki\ e Henucosuu
«Ky6I'V», n-p xum. Hayk [/ [ Cams anzel ‘K’ \
AAd AOKVMERTan o
2o\ » "‘-Y/l’| 1]
e 'I(,fz;h'(pa b V)S
Jlupektop OO0 CA i 6 ’/{/Af{, ad Cuzaeea Anacmacus
NN < | /‘,,’._‘;/‘ 3,
«Candapmay Noviar A, nesams FOpoesna
e - '




JIUCT
cornacoBaHus paboyeid MporpaMMbl JUCLIUTIIAHbL
OIT.08 AHanuTHyeckas XUMHUSI

CrnenuanbHOCTD CpeiHero npodeccHoHaNIbHOro 00pa3oBaHus

33.02.01 ®apmanus

3aM. JUpeKTopa I/H{C—ﬁ@

j,e//L E.HU. Pwibanxo
no,urmcr( i
«16» mast 2024 1.

Jupextop H?rqgloifl oudmmorexu Kyol'y

Lrezs — MA. Xyaoe
IIO,T_IHHC/B
«14» masn 2024 1.

JIuio, OTBETCTBEHHOE 3a YCTAHOBKY M  OJKCILTyaTalHio
HUH(OPMAIMOHHOTrO obecreueHus: 00pa3oBaTeIbHON IIPOrPAMMBI

1~

AN~ H.B. Muniok
MOAIMTUCH
«15» mas 2024 1.

IpOrpaMMHO-



COJIEP)KAHME

1. TIACHOPT PABOYEM ITPOI'PAMMBI YUEBHOM JIMCLIUATIIIMHBL ..o 5
1.1. O0IaCTh TTPHUMEHEHHS TIPOTPAMMBI 1. .vvveisteesstreessressssseesssesssssssssesasessssssssssesssssesssesssssesssesssessssesssseessseeans 5
1.2. Mecto yueOHOW AUCHUIUIMHBI B CTPYKTYPE MIPOTPaMMBbl IOJATOTOBKH CIIEIIHATNCTOB CPEAHETO 3BEHA: .....5
1.3. Ilenn u 3amaun y4eOHOIN TUCITUTUTNHBI — TPEOOBAHHS K PE3yIbTaTaM OCBOCHUS TUCIIUTUIAHEL: ................. 5
1.4. Ilepedens MIIaHUPYEMBIX PE3yIBTATOB OOYUEHIS 110 TUCITUILIHHE (TIepeueHb (POPMHUPYEMBIX

RO 8 (S31S) 111707 ) PP R PR PR 6
2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCILIATIIIMHBL..........coocvoveriereieieie e 6
2.1. O6beM yueOHOW AUCHUIITHHBL U BUIIBI YUEOHOM PAOOTBL ... ve.veveeurisieesresresieesresseesnesneassesnesneesnesnesnesnesneennens 6
2.2, CTPYKTYPA TACTIHITITITHBL: ... ...e.uveuteeuteesseeseessesasseasseesseessessaeesssessseanseaseeaseeabeeasseasseanseenbeesbeessseanneanneenbeenneennnes 6
2.3. TemaTH4ecKnii TIAH ¥ CONEPIKAHNUE YICOHOM JPCTIATIIIIHDL ......euveesteeteestressnessseesseessesssessnnesnnesseesseessessenes 7
2.4, CoaepKaHUC PA3TACTIOB TUCIIHILITHHBL. .. ....veesteeessressseeassseessesesssessssessasseessnessssssessessasssesnsessnsessssseesnsesssnes 10
2.4.1. 3aHATHS TCKIMOHHOTO THIIA ....veeuririsseiresseesssssesssssssassessssaessssssesssasssanssssssaesbesasshesba e s b s sbees s e nn e sbe e sn e nre s e nr s 10
2.4.2. TIPAKTHUCCKIE BAHATHS «...veevveerissressreasreesesasesasssasssasseesseesseesseeseseasseaase e se e reenneeabeeasneasneeneenreenneenseennneanns 12
2.4.3. JTAOOPATOPHBIE BAHSTHIL «.. v veuveesresseaseessesseessessesssessesseessessessessesseassessesssesseasesssessessesssessesssenseseessessesssennes 13
2.4.4. 3aHATUS CEMHUHAPCKOTO THITTA ....c.uveureeureesseessesssesasseasseesseesseessessssesssesssesssessssssssessseasseansesssesssesssesssesnnesnns 13
2.4.5. CozmepKaHUe CAMOCTOSATEIIEHOM PADOTBL. ... .eveuveresreesresteeseessesseessessesseessessessnesreaseessesseesnessesseesnesresnsesnes 13
2.4.6. llepevyeHp yueOHO-METOANIECKOTO 00ECTIEUEHUS ISl CAMOCTOSTENIbHON PabOThl 00YYarOIIUXCs 110

D107 (00 80700 80705 (= 13
3. OBPA3OBATEJIBHBIE TEXHOJIOT T ......coiiiiiiiiiiiiiieie et 16
3.1. OOpa3oBaTeNbHBIE TEXHOIOTUN TPU TPOBEACHUH JICKITHI .. .euveevierieesiresiresteasieesteesteessnessseesseeseeesseesnnesnne 16
3.2. O6pa3zoBaTenbHbIe TEXHOJIOTHU TPU MPOBEACHUH MPAKTUICCKUX 3AHATH] «..vvevveveveeresieesneseesieesneseeenee e 17
3.3. O6pazoBarenbHbIe TEXHOJIOTHH TIPH MTPOBEACHUHN JIAOOPATOPHBIX BAHATHH -...cvvevviririeieeiieesieesieesee e 17
3.4. OOpa3oBaTeNbHbIE TEXHOIOTUN TPU TPOBEACHNH 3AHATHA CEMUHAPCKOTO. ...cvvvervrerreasreanreereesiessneesneanns 18
4. VCJIOBUS PEAJIM3ALIVN [TPOI'PAMMBI YUEBHOM JUCLMIIIIMHDBL. ..o, 18
4.1. MartepuanbHO-TeXHHUYECKast 0a3a, He0OX0auMas Il OCYILECTBIICHHSI 00pa30BaTEIbHOIO IpoLiecca o

D187 (00 80700 80705 (=3 18
4.2. IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO OOCCIICTEHIS .......vveevvesreenreeteesieesieeaneesseasseesseesssessnesssesnseessenns 18
5. TIEPEYEHb OCHOBHOM 1 JOITOJTHUTEJIbHOM YUYEBHO! JIMTEPATYPbI, HEOBXO MO
JJIST OCBOEHUSAAMCIHMITIIFIHBL ..ottt 19
5. 1. OCHOBHAS JIHTEPATYPA: 1. veuveiveietiesteeseeesieesssesste s beesr e s sbe s sbe e s sa e e b e e sh e e she e she e s e b e e b e e b e e s b e e eb e e s b a e s sn e e sbe e sb e e seeesan e 19
5.2. JIOTIOTHUTEIBHAS JIATEPATYPA 1. veerveerueesurersressreasreessesasesasstasseasseesseesieessseasseanseesneenseeaseeasneasneenreenreesseesnnennns 19
5.3, TICPHIOIIUCCKIE FIBITAHIIS ... veenveeeiesueesueesuteauseesseesseesseeatseasseebeesbeesheeaheeaabeem b e e nbe et e e ab e e ebbeenbeebeenbeeseeesnneanne 19
5.4. Ilepeuens pecypcoB HH(POPMALIMOHHO-TEIEKOMMYHUKALMOHHON ceTH «HTepHeT», He0OX0IUMBIX AJIS
OCBOCHUST JIACIIHTIIIHTHBL ... ... vtvestestesteessesteeseessesseesseasesseesee et e essenbeeh e e b e eheeas e R e e s e e ne e ek e e R b e nE e eb e e bt e bt ens e bt e neennenbeenennis 19
6. METOAMYECKHUE YKA3AHUA JIA OBYHAIOLIMXCA 110 OCBOEHUIO AMCHUITJIMHEI ....... 20
7. OUEHOYHBIE CPEJCTBA JJJI51 KOHTPOJIA YCIIEBAEMOCTMU .....ocvviiiiiiiicieic e 21
7.1. TTacTIOPT DOH/IA OTICHOUHBIX CPEIICTB ...uveuveesresressressesseassessesseessesseassaasesssessesseassesseassessesseessensesseessessesnsesnes 21
7.2 KPUTEPHH OLICHHBAHUSL: ....e.vvveveeeeisetessteeseeaseessessseeeseeasseesseesreesaeeseeesese s e e ne e m e e nm e e ere e ateeesneeneenreenreeseeesane e 21
7.3. O1IeHOYHBIEC CPEACTB JJISI IPOBEICHUS TEKYIIICH ATTECTAITHM .. vvesvveesreeesereessreessseesssesessneesssesssssessnsessssnes 22
7.4. OuEeHOYHBIE CPEJCTB AJISl IPOBEIACHUS MIPOMEKYTOUHOM ATTECTALIAM . v.vvvererreeenreesrenessneessnenssnneesnesssnneas 24
7.4.1. IlpumepHbIe BOMPOCHI 7151 IPOBEIECHUS IPOMEKYTOTHOM ATTECTAIIHH .....vveerveerrrerresnreanneenreesieeseeesnnennns 24
7.4.2. IIpUMEPHBIE DK3AMEHAITMOHHBIE 3ATIAUM .. ... veureesreesresssreasseeseesseesseesssesaseasseaneesseeasneasseanneenreenseesseesnnennns 24
8.ObYUEHUE CTYJAEHTOB-UHBAJIMJAOB 1 CTYAEHTOB C OI'PAHUYEHHBIMU
BO3MOXHOCTSAMU 3JIOPOBDBS ......cviiiiiiiitieie ettt sttt bbb 25
9. AOIIOJIHUTEJIBHOE OBECIIEHEHUE JUCLMTIIIHDBI ......ccooviiiiiiiiece e 25



1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI

1.1. O6saacTh NpUMEHeHHsI TPOTPAMMBI

PaGouas mporpamma yueonoit quctuminabel OI1.08 Ananutnyeckass XUMus SBISETCS Ya-
CTBIO MTPOTPAMMBbI MOJATOTOBKH CIIEUATMCTOB cpeaHero 3seHa B coorBeTcTBUM ¢ @I'OC CIIO no
cnenuanbHocT 33.02.01 @apmarusi.

1.2. MecTo y4eOHOM AUCHUILIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIEIHAJHMCTOB
CpeHero 3BeHa:

VYyebnas qucuurnHa OI1.08 Ananutudeckas XMMUsi OTHOCHUTCS K 001IenpoecCHOHaTb-
HBIM JHUCLUHUIUIMHAM TPOGECCHOHAIBHOrO IUKIA MPOrpaMMbl MOATOTOBKHU CIEIUAINCTOB Cpell-
HEro 3BeHa 110 crienuanbHocTi 33.02.01 dapmanus; 11 U3ydeHus JaHHOW IUCLHUIUIMHBI HE00X0-
JTUMO TIpeiBapuTesbHOe u3ydeHue cienyomux aucuurumi: [1]1.02 Xumus, OI1.06 O6mias u He-
oprannyeckas xumus. Jucruminaa OI1.08 Ananutuueckass XuMusi CIIy>KUT OCHOBOM JIJIsl OCBOE-
Hus podeccronanbHoro Moy [IM.02 M3roroBieHne 1eKapcTBEHHBIX MPENapaToB B YCIOBHSIX
anTeYHBIX OpraHU3AIMi U BETEPUHAPHBIX alITEYHBIX OpraHu3aIuil.

1.3. Henu u 3a5aum y4eOHOH JUCHUILINHBI — TPeOOBaHNUSA K pe3y/IbTaTaM OCBOCHHS M CLH-
IJIMHBI:

Ieap TMCHMILIAHBI;
OcBoeHUE TEOPETUYECKUX OCHOB aHATMTHYECKOW XMMUU M HABBIKOB MTPOBEJICHUS KOJIMYECTBEH-
HOT'0 M KaY€CTBEHHOI'0 aHAJIN3a PA3IMYHBIX COSIMHEHUH, B TOM YHUCJIE JIEKAPCTBEHHBIX CPE/ICTB.

3agayu JMCHMILIMHBI.
1. OcBoeHne TEOPETUUECKUX OCHOB aHAIMTHYECKOM XMMHUH; METOJOB KQaU€CTBEHHOTO U KOJIMYe-
CTBEHHOTO aHaJN3a HEOPTaHWYECKUX U OPTraHMYECKUX BEIIECTB, B TOM YHUCIE (PU3MKO-XUMUYE-
CKHX.
2. OcBO€HHE TEXHUKH MMPOBEACHUS KAUECTBEHHOI'O U KOJIMYECTBEHHOTO aHAJIN3a XUMUYECKUX Be-
IIECTB, B TOM YHUCJIE JICKAPCTBEHHBIX CPE/ICTB.
3. ®opmupoBaHUE HABBIKOB BIIaJICHUS 0a30BBIMH TPHUEMaMU IPOBEACHHS XUMHUYECKOT0 dKCIIepH-
MEHTA.

B pesynbrare uzydenus o0sa3aTenbHON YacTH y4eOHOT0 IMKJIa 00yYarOIIUICs TOJKEH:
yMeThb:
MMpOBOANTH KadeCTBEHHBIM U KOJMUYECTBEHHBIA aHaJIN3 XUMHYECKUX BEUICCTB, B TOM YHCJIC JIC-
KapCTBEHHBIX CPE/ICTB;

3HATh:

TECOPECTUUICCKHUE OCHOBBI aHAJTUTUIECKOM XHUMUU,

METObI KAYECTBCHHOT'O U KOJIMYCCTBCHHOI'O aHAJIN3a HCOPTraHNYCCKHUX U OPTraHNYCCKUX BCIICCTB,
B TOM YHCJIC CbI/ISI/IKO-XI/IMI/ILIeCKI/Ie;

MakcumanbHas yaeOHas Harpy3ka o0ydaronerocs - 103 gaca,
B TOM YHCJIE:

oOs3aTenpHas ayIuTopHas yueOHas Harpyska - 84 gaca;
caMocCTosITeNIbHas paboTa - 0 vacos;
IIPOMEXYTOYHAs aTTeCTalus - 9 yacos.



1.4. IlepeyeHb NIIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHUs M0 TUCUHUILIMHE (MepeYeHb (opMupy-
eMbIX KOMIIeTeHIINH)

Ne NHupekc Coepkanne KoMIETCHIH B pe3ynbrare usyuenus yueOHOH nuc-
KoMIIe- N LUIIMHBI 00yYaroIuecs JOIHKHBI
ILII. (vn e€ yacTH)
TEHIIUU 3HATh YMETh
1. |OK2 Ocy1uecTBIATh NOUCK, aHAJIN3 U UHTEP- | TEOPETUUECKUE IIPOBOJMTH Kadye-
npeTanuio UH(OpMaIMK, HEOOXOIUMOM | OCHOBBI aHAIUTH- | CTBEHHBIH H KO-
JUId  BBIIOJIHEHMs 3ajad Ipodeccuo- | YeCKOM XUMHM; | IMYECTBEHHBIH
HAJIbHOM JI€ATEIbHOCTH. METO/IbI Kaue- | aHaJIu3 XUMHU4e-
2. |IIK 2.1 | M3rotaBiuBaTh JieKapCTBEHHbIE (DOPMBI | CTBEHHOIO M KO- | CKHX BEIECTB, B
0 perenTaM U TpeOOBaHUSM MEIUIMH- | JUYECTBEHHOIO | TOM YHUCIIE
CKHX OpPTraHU3aLHUN. aHaJlu3a Heopra- | JIEKapCTBEHHBIX
3. | IIK 2.2 | M3roTaBnuBaTh BHYTPUANTEUHYIO 3aro- | HHYECKUX U Opra- | CpeJiCTB
TOBKY M (hacoBaTh JIEKapCTBEHHbIE CpeAl- | HUYECKUX
CTBa JUIsl IOCIEAYIOUIEH peaau3aiuu. BCIICCTB, B TOM
4. | TIK 2.3 | Bnagers 00s13aTeIbHBIMU BUAAMH BHYT- | YMCIIE ¢busuko-
pHanTEYHOr0 KOHTPOJIA JICKAPCTBECHHBIX | XUMHUYICCKHUC.
CPEJICTB.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUIIIMHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOI padoThI

Buj yueOHoii padoThl Oobvem yacos
MakcumaJjibHasi yueOHasi HAarpy3Ka (Bcero) 103
O0s3aTesibHasi ayIMTOPHas yueOHasi HATPy3Ka (Bcero) 94
B TOM YHCIIE!
3aHATUSA JEKIMOHHOTO TUIIA 38
PAKTUYECKHE 3aHSTHS 20
na0opaTOpHbIE 3aHATHUS 36
CamocrosiTe/ibHasi padoTa o0yualuierocs (Bcero) -
B TOM YHUCJIE:
IIpomesxcymounas ammecmayus 8 popme 3auema/sx3amena/oudh. 3auema 9K3AMEH
2.2. CTpyKTYypa IMCHUIIHHBI:
KoJsin4ecTBO ayAUTOPHBIX YaCOB Camocrosi-
H Teoperu- | [IpakTu- | Jlabopa- | Te1bHas pa-
auMeHOBaHHe Pa3/ieJioB U TeM
Bcero | yeckoe YyecKkHe | TOPHbIEe POTA 00y4aro-
o0yyeHHe | 3aHATHS | 3aHATHS |merocs(4ac)
1. KauecTBeHHBI XUMUYECKUMA aHAITN3
1.1. Beenenue 4 2 —
1.2. PacTBOpbl. XMUMHUYECKOE PaB- 4 2 i
HOBECHe
1.3. KoMIiekcHble COeTMHEHUS B 9 9 i
XAMHAYECKOM aHAJIHM3e




1.4. YacTHble peakiuu 1 X0J] aHa- 4 2 2 — i
JIN3a CMECH KaTHOHOB 1 aHHMOHOB

1.5 Knaccudukarusi KaTHOHOB, aHH- 20 10 2 8 i
oHoB. KauecTBeHHBIC peaKInu

2. KonnyecTBeHHBIN aHAIN3

2.1. MeToanl KOJIMYECTBEHHOT'O 8 4 4 — i
aHanm3a

2.2. TutpumeTpuyeCcKuil aHaIu3 14 4 2 8 -
2.3. OKHUCINTEIHLHO-BOCCTAHOBH- 10 4 9 4 i
TEJIbHOE TUTPOBAHHE

2.4. KOMILJIEKCOHOMETPUYECKOE 29 4 2 16 i
TUTPOBaHUE

Bcero mo fucuuninHe 94 38 20 36 -

2.3. TemaTu4eckuii IJIAaH U co/lep:KaHNe y4eOHOM AU CHMIIIMHBI

HaumenoBa- Conep:xanue y4eOHOro MaTepuasia, MpaKTHYeCcKHe O0beM |YpoBeHb
HHe pa3je- padoThl, caMocTOATeIbHAsA padoTa o0y4yarommxcs, 4acoB (0CBOCHMA
JIOB U TeM KypcoBasi padoTa (ecjim npeaycMoTpeHa)

1 2 3 4

Pa3zgen 1. KayecTBeHHBLIH XUMHYECKHUNA aHAJIN3

Coaep:xxaHue yueOHOro MaTepHuaJia

1.1.BBenenue IIpenmer «AHaINTUYECKON XMMHUK», €€ 3HaYCHUE U 3a-

nauu. Pa3BuTHE aHANUTUYECKOM XMMUHU, BKIAJ PYyCCKUX 2

1| yyeHsIX B pa3BUTHE aHAIUTUYECKOW XUMHUU. OOBEKTHI 1
aHAJIMTUYECKOr0 aHaiu3a. MeToabl XMMUYECKOro aHa-

JM3a.

IIpakTHYecKkue 3aHATHA

[IpakTuueckoe 3ansTUE 10 TeMe «OCHOBHBIE TEPMHUHBI aHA- 2

JUTUYECKON XMMHM, METOJIbl XMMHYECKOTO aHaln3a, HUX
CYILITHOCTBY»

1.2. PactBopsl.| Conep:kanue y4eO0HOro MaTepuajia

XHUMHYECKOE O6mue nouaTus o pacrBopax. CrocoObl BEIpaXKEHUSI CO-
paBHOBECHE cTaBa pacTBopa. XMMHUYECKOE PaBHOBECHE. 3aKOH IEH-

1| crByromux macc. Koncranta aucconumanuu. 3aBHUCH-

MOCTb AMCCOLMAINH OT (PaKTOPOB (KOHLEHTPALUU, TEM- 4

nepaTypsbl, 1aBJICHUs], BHJ1a XMMHUECKOH CBSI3H).

OmnpeneneHne KUCIOT, OCHOBaHWM, COJEW IO TEOpUHU 2

2| DJIEKTPOJINTUICCKON JMCCOIMAIiK. BoaopoIHbIi TTOKa-

3arenb. BerunciaeHne KOHIEHTpaliy BOIOPOAHBIX HOHOB

B BOJHBIX paCTBOpaxX KHCJIOT U OCHOBAHHUH.

IIpakTuyeckue 3aHATHSA

[IpakTnueckoe 3aHATHE MO TeME «XHMUYECKOE PAaBHOBE-
cHue», pelieHre KauecTBeHHBIX 3a7a4. CocTaBleHre HOHHO- 2

MOJIEKYJISIPHBIX YpaBHEHUH peakuuil. Pemenne pacueTHbIX

3aj1a4 1o teme «PacTBopsl».

CamocrositeibHast padora

PaGora ¢ yueOHOU nmUTEpaTypoOil, pelieHrne pacyeTHbIX 3a-
Jlad Ha pasjMyYHble CIOCOOBI BBhIpaKeHHsI KoHIEeHTpauuu | 0,5

pPacTBOpPOB, COCTaBJIEHUE HOHHO-MOJIEKYJSPHBIX YpaBHE-
HUW peaKLMi.

7



1.3. Kommieke-

Conep:xanue y4eOHOro MaTepuaJia

HBIC COCINHEC-
HHA B XUMHYC-
CKOM aHaJIn3cC

OOwiast XapakTepuCTUKa KOMIUIEKCHBIX COEIUHEHUH M
1| ux npumeHeHue. Y cTOHYMBOCTh KOMIIJIEKCHBIX COEAMHE-
HUH.

IIpakTuyeckue 3aHATHSA
[Ipaktnueckoe 3anstue mno teme «Homenkiarypa kom-
IJIEKCHBIX COEIUHEHUNY .

CamocTrosiTesibHasi padoTa
Paborta ¢ y4eOHO-METOIMYECKMMU TOCOOUSIMH, pEIIeHUE
3ajau.

0,5

1.4. YactHbIE

Conep:xanue y4eOHOro MaTepuaJia

pEeaKIH | X011
aHaJIM3a CMECH
KaTHOHOB U
aHHUOHOB

Peakuuu, ucnonbs3yembie B KAYECTBEHHOM aHaluse. Pe-
aKUWU pa3feneHus u ooHapyskeHus noHoB. Crnenuduy-
1| HOCTB U CENEKTUBHOCTh AHAIUTHYECKUX PEaKIU. Y Ci10-
BUSI BBINIOJIHEHUS peakuuil. DakTopbl, BIHSIOUIME Ha
9yBCTBHTEIHHOCTh. PeakTWBBI: YacTHBIE, crienuduye-
CKHeE, TPYIIIOBHIE.

HpaKaneCKne 3aHATHUSA
HpaKTI/I‘leCKOG 3aHATHE N0 TeMe «KaduecTBeHHBIN aHaIu3.

CamocrosiTesibHasA padoTa
Pabota ¢ yueOHOM JIuTEepaTypoM, pelieHne 3a/1a4.

0,5

1.5 Knaccu-

Copep:xanue yueOHOro MaTepuaJia

bukanus
KaTHOHOB,

1| [lpuHIMTBI KIacCH(HUKAIMA KAaTHOHOB HA aHAJIMTHYE-
ckue rpynnsl. IlepBasg ananuTudeckas rpynmna KaTHOHOB.

AHUOHOB.
KauectBen-

2| Bropast ananuTuveckas rpyria KaTHOHOB. TpeThs aHa-
JIMTUYECKAsl rpynna KaTHOHOB.

HBIC pCaK-
IIHUH.

3| YUerBepTass aHanWTHYeCKas Tpymnrna KaTHOHOB. [lsTas
AaHAJIMTUYECKas IPyIa KATHOHOB.

4| IpuHiuns! ki1accu(pUKalUY AHHOHOB Ha aHATMTUYECKHE
rpynnsl. IlepBas ananuTHueckas rpynmna aHuOHOB.

5| Bropas ananutuyeckas rpynmna aHuoHoB. TpeTss aHanu-
TUYECKasl IPYIIA aHUOHOB.
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HpaKTI/IHECKI/Ie 3aHATHUSA

HpaKTI/I‘leCKOC 3aHsaTHE Mo TeMe «KadecTBeHHBIE peaKknuuu
Ha KaTUOHBI U AaHUOHBD», PCHICHUC 3a/la4 Ha ONPCACICHUC
Kau4CCTBCHHOI'O COCTaBa HCU3BCCTHOI'O BCIICCTBA.

JlabopaTopHbie padoThl
JlabopaTtopHas pabota Nel — AHanmu3 KaTHOHOB.
JlaGoparopHas pabota Ne2 — AHaJIU3 aHUOHOB.

CamocrosiTesibHast padora

CocrapieHue airopuTMa CUCTEMATUYECKOTO X0Ja aHalu3a
KaTHOHOB, aHUOHOB; pab0Ta C METOJUYECKUMHU ITOCOOUSIMH,
odopmiieHHe Ta00paTOPHBIX PadOT B KypHAJIE.

Pazgen 2. Koa

HMYECTBeHHBINH aHAJIN3

2.1. MeTonasl

Conep:xanue yueOHOro MaTepuaJia

KOJIMYCCTBCH-
HOI'O aHaJIn3a

OOmiass xapakTepUCTHKa pasjiera «KOJIMYeCTBEHHBIH
1| ananu3». 'paBUMeTpUYECKHI 1 TUTPUMETPUUYECKHIA Me-
To/bl aHanu3a. OCHOBHbIE CBEJEHUS O TUTpUMETpHUUe-
CKOM aHaJIu3e, ero 0COOEHHOCTHU M MPEUMYIIECTBA.




IIpakTHYecKue 3aHATHA

[IpakTuueckoe 3ansTue o teMe «KonnuecTBeHHbIN aHa-
113, CIocOoObI BBIPAXKEHUST KOHIIEHTPAIIUU PaCTBOPOBY, Pe-
IIeHHE 3a1ad4.

[IpakTrueckoe 3aHsTuE 10 TeMe « TUIIOBBIE pacyeThl B TUT-
PUMETPUYECKOM aHAJIM3E», PEIICHUE 3a7a4 M0 TPaBUMET-
puHu.

CamocTrosiTesibHast padoTa
Pemenne pacueTHbIX 3a1a4; paboTa ¢ METOIUYECKUMU T10-
coOusIMHU.

0,5

2.2. Turpu-
METPUYECKUM
aHaJIn3

Conep:xanue yueOHOro MaTepuaJia

[Ipumenenne Meto1a HEUTpanu3anuu A1 ananu3a. Kuc-
1| notHo-0cHOBHOE TUTpOBaHUEe. OCHOBBI METO/IA.

2| TexHuka pabOThl IPHU KUCIOTHO-OCHOBHOM TUTPOBAHUHU.
WNunukaTopel. Pabouune pacTBOpHI.

IIpakTnyeckune 3aHATHSA

[IpakTryeckoe 3aHsaTHE 1O TeMe « TUITOBBIE pacyeThl B TUT-
PUMETPUYECKOM aHAJIN3€, IPUTOTOBJIEHNE pab0UYHMX PacTBO-
POBY.

JlaGopaTopHbie padoThI

JlaboparopHas pabota Ne3 — OmnpeneneHre KOHIEHTPAIUU
M3BECTHOTO BEIIECTBA METOJAOM TUTPOBAHUSI.
JlaboparopHas pabota Ned4 — Onpenenenusi pH pactBopos.

CamocrosiTesibHasA padoTa
PaGota ¢ yueOHoOIi TUTepaTypoii, pereHue 3aaad, ohopmiie-
HuUe Ja00paTOpHOM PabOTHI B XKypHAJIE.

2.3. Oxuciu-
TEJILHO-
BOCCTaHOBH-
TEJIBHOE
TUTPOBAHUE

Conep:xanue yueOHOro MaTepuaJia

OCHOBBI Me€TOJa OKHCIIMTEIBHO-BOCCTAHOBUTEILHOTO
1| tutpoBanust. OKMCIUTENHHO-BOCCTAHOBUTENILHBIE peak-
nuu. Oxucnurens. BoccranoBurens. MeTos anekTpoH-
HOro OajaHca.

Knaccudukanuss MeTo0B OKHCIUTEIHEHO-BOCCTAHOBH-
2| TenbHOrO THUTpOBaHUs. Mumukaropsl. IlepmaHranaro-
Metpus. Mogomerpus. Mcrions3oBanue MeToaa AJisd aHa-
JIM3a JI/B.

HpaKTl/l‘-IECKI/Ie 3aHATHUSA
HpaKTI/I‘leCKOG 3aHATHE 110 TeMe «BuObl OKHCIHTENILHO-
BOCCTAHOBUTCJIBHOI'O TUTPOBAHMA», PCIICHUEC 3a0a4.

JlabGopaTopHblie padoThI

JlaboparopHas pabora Ne5 — OmnpeneneHre KOHIICHTPAIIUU
pacTBopa IaBeNieBOM KHCIOThI METOAOM Ie€pMaHraHaToO-
METPHH.

CamocrosiTesibHast padora

PaGora ¢ metogndeckumu nocobusimu, opopmiieHue gabdo-
paTopHO# pabOTHI B )KypHase; paboTa ¢ yueOHOM JTUTEpaTy-
pOIii; BBITIOJIHEHUE YITPAKHEHUH, pEIICHHE 3a]1a4.




2.4. Kom-
IIJIEKCOHO-
METPUYECKOEC
TUTPOBAHHE

Conep:xanue y4eOHOro MaTepuaJia

XapakTepucTUKa KOMIUIEKCHBIX coenuHeHuil. Koopau-
HanmoHHas Teopusi. [loHsATHE O TTaBHOW, MOOOYHOU Ba-
1| neHTHOCTH, KOOPAMHAIIMOHHOM YHCJE, JUraHAax, LIeH-
TpasibHOM arome. DakTopkl, BIUSIONIUE HA KOMILIEKCO-
obpasoBanue. Knaccudukamms x.c.

OO0mmas XxapakTepuCTHKa METOAa KOMILIEKCOHOMETPHH.
Nuaukaropel. TexHnuka skcrepuMeHTa. BiusiHue kuc-
2| notHoctu pactBopoB (pH). Mcnons3oBanue OydepHbIX
pacTBOpOB s mojjAepkaHus pH B KOMIIIEKCOHOMET-
puu. Vcronp3oBaHre METO/1a IPH aHAIH3E JI/B.

IIpakTuyeckue 3aHATHS

[IpakTrueckoe 3anaTue no teme «KOMIUIEKCHBIE COeMHE-
HHS, KOMIUIEKCOHOMETPUYECKOE THUTPOBAHUEY», PEIICHUE
HTOT'OBOT'O TECTA.

JlabGopaTopHbie padoThI

JlaboparopHast pabora Ne6 — OrnpeneneHue o0mei KecTKo-
CTH BOJIbI KOMIIJIEKCOHOMETPUYECKUM METOIOM.
JlabopaTopHas pabora Ne7 — OmpeneneHue coaepsKaHus
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KaJIbIMsl ¥ MarHUS [IPU COBMECTHOM HPUCYTCTBUHU.
3amuTa 1a00paTopHBIX padoT.

CamocrosiTesibHas padora
Pabora ¢ meroanyeckumMu mocoousiMu, opopmiieHHe J1ado- 1
paTopHOi paboTHI B )KypHaJle; paboTa ¢ yueOHOil aurepary-
pOi1; BBIIIOJHEHUE YIPAKHEHNM, pELICHUE 3aa4.

Bcero 94

2.4. Conep:xaHue pa3/iei0B M CHUILTHHBI

2.4.1. 3aHATHA JEeKIHOHHOI0 THIIA

Ne | HaumeHoBauue

pasznena

Copnepxxanue paszaena

®opmMma
TEKYILEro
KOHTPOJIA

1

2

4

Paznen 1. KauecTBeHHBIN aHaAIN3

1.1.BBenenue

[Ipenmer aHANTUTUYECKOW XMMHH, €€ 3HAYCHUE U 3aJaYu.
CBs13b AaHATUTUYECKON XUMHH C IPYTUMHU JUCITUTUTHHAMM.
OOBEKTHI U METOJIbI XUMHUUYECKOT0 aHann3a. OCHOBHBIE Xa-
PaKTEPUCTUKU METOJIOB.

1.2. PacTBOpBL.
XUMHUYECKOe
paBHOBeEcCHE

OO6ue moHatust o pactBopax. CriocoObl BEIpaKEHUS CO-
cTaBa pacTBopa. XUMHUYECKOE PABHOBECHE. 3aKOH JAEH-
CTBYIOIIMX Macc. KOHCTaHTa XMMHMUYECKOTO paBHOBECHS,
CrocoObI ee BbIpaskeHusl. PaBHOBecHE B reTepOreHHOM cu-
CTEME pacTBOp-ocaloK. lIponsBeneHne pacTBOPUMOCTH.
3aBHCUMOCTb JUCCOLMALUU OT (PaKTOPOB (KOHILIEHTPALIUH,
TEeMIIepaTyphbl, AaBJICHHsI, BUIa XMMUYECKOM CBSI3H).

Onpenenenne KUCIOT, OCHOBAHUM, COJIEH 110 TEOPUU JICK-
TPOJIMTHYECKOW Auccounanuu. PaBHOBecue B pacTBopax
KHUCJIOT U OCHOBaHWW. BomopoaHselil mokaszaTens. Beruunc-
JIEHWE KOHIIEHTPALIMKY BOJAOPOJHBIX HOHOB B BOJIHBIX pac-
TBOpaxX KUCJIOT U OCHOBaHMM.
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1.3. Kommnekc-

OO01mmas xapakTepruCTHUKa KOMILIEKCHBIX COSTMHEHUN U UX

HbIE COCAUHECHUS MpUMEHEHHUE. Y CTOMUUBOCTh KOMIUIEKCHBIX COCIUHEHHMIA. v
B XMMHYECCKOM
aHaJIn3e

4 | 1.4. YactHble Peakuuu, ucnonb3yemple B Ka4eCTBEHHOM aHanuse. Peak-
pEaKIuu U XOJ LIUU pa3aeieHus] ¥ 00OHapy)eHUss HOHOB. Crienu(pUIHOCTh v
aHaInu3a CMECHU U CEJEKTUBHOCTh AHAIMTUYECKUX PEAKLIHMI. Y CIIOBUS BbI-

KaTHOHOB U NnojHeHusT peakiuid. DakTopel, BIUSIONIME HA YYyBCTBHU-
aHUOHOB TENBHOCTh. PEakTUBBI: YacTHbBIC, crienu(UIecKue, TpyI-
MTOBEIE.
5 | 1.5. Knaccudu- [MpuHIHIB KIaccHPUKAITUN KATHOHOB Ha aHATTUTHYECKUE
Kalus KaTHOHOB, rpynnsl. [lepBas aHaMTHYECKas TpyIina KAaTUOHOB.
QHHOHOB. Bropas aHanuTnyeckas rpynmna KaTuoHOB. TpeTbs aHanu-
KauecrBennbie TUYECKas rpynia KaTHOHOB.
pcaknnun UYerBepras aHanuTH4eCKas rpynna KaTMOHOB. [IaTas ana- Y,
JIUTHYECKAsl TPYIIIa KATHOHOB. JIP1, JIP2
[MpuHIHIB KIaccuGUKAId aHHOHOB HA aHATMTUYCCKUE
rpynnsl. [lepBas anaMTHYeCKas TpyIina aHHOHOB.
Bropas ananuTudeckas rpymmna aHnoHOB. TpeTbs aHamu-
TUYECKas rpynmna aHuOHOB.

Pazgen 2. KonmuuecTBEeHHBIA aHAIN3

6 | 2.1. Meronst OO01as XxapakTepucTUKa pasjiena «KOJINYECTBEHHbIN aHa-
KOJIMYECTBEH- J3». MeToibl: TpaBUMETPUUYECKUN U THTPUMETPUUECKUI. v
HOT'O aHaJIu3a OcHOBHBIE CBEJICHUS O TUTPUMETPUUECKOM aHAIIU3E, OCO-

OCHHOCTH U MpeuMyIIecTBa ero. TpeboBaHue K pEaKUsIM.
Touka PKBHBAJICHTHOCTH U CIIOCOOBI ee ¢pukcanuu. Mumm-
karopsl. [IpaBuio BeiOOpa HHAMKATOPA.

7 2.2. Turpu- [Ipumenenue meTona HeWTpanuzauuu g aHanuza. Kuc-
METPUYECKUI JIOTHO-OCHOBHOE TUTpoBaHue. [Ipsmoe, oOpaTHOE 1 3ame-

aHaIN3 CTUTEJIBHOE TUTPOBAaHHUE. BBIUMCIECHHUS B TUTPUMETpUYE- v,
CKOM METOZE. JIP3, JIP4
Texnuka paboThl MPHU KUCITOTHO-OCHOBHOM THUTPOBAHUHU.
WNunukaropel. Paboure pacTBOpPHI M COCOOBI UX TPUTO-
TOBJICHUSL.

8 | 2.3. Okucnu- OCHOBBI METOJIa  OKHCIUTEIbHO-BOCCTAHOBUTEIHLHOTO
TEeIbLHO-BOCCTa- TUTpoBaHusA. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE DPEaK-
HOBUTEIIFHOE uun. Oxucautens. BoccranoButens. Metoj 35eKTpoOH-

TUTPOBAHUE Horo OaiaHca. v,

Knaccudukanus MeTogoB OKUCIUTENHbHO-BOCCTAHOBH- JIP5
TeabHOTrO TUTpoBaHMs. [lepmanranaromerpus. Oxucian-
TeJIbHbIE CBOMCTBA MEpPMaHraHaTa KaJus B 3aBUCUMOCTH

oT peakuuu cpeasl. Monomerpus. Xumudeckne peakuuu,
TeKale B OCHOBE HOAOMETPUUECKOTO MeToa. Paboune
pacTBOpbl U MHIUKATOpPHL. Mcrmonb3oBaHWe meToaa s
aHaJn3a Ji/B.

9 | 2.4. Kommiek- XapakTepucTHKa KOMIUIEKCHBIX coenuHenunii. Koopauna-
COHOMETpHUYE- noHHast Teopus. [ToHATHE 0 TTIaBHOM, MOOOYHOMN BaJIeHT- VvV, T,
CKO€ THUTPOBA- HOCTH, KOOPJWHAIMOHHOM YHCJIe, JIMTaHaax, neHrpaib- | JIP6, JIP7

HHC HOM arome. DakTophl, BIUAIONINE HA KOMILIEKCO00pa3o-

Banne. Knaccudukarms x.c.
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OOmasi xapakTepUCTHKa METOJla KOMILJICKCOHOMETPHUH.
Nuaukaropel. TexHuka skcriepuMenTa. BiausiHue Kucior-
Hoctu pactBopoB (pH). Mcnonbs3zoBanue OydepHbIX pac-
TBOPOB ISl Toiepkanust pH B koMmruiekconomerpuu. Mc-
M0JIb30BAHKUE METOJIA TIPU aHAJIK3E JI/B.

[Ipumeuanue: Y — yctHbIit onpoc, T — rectupoBanue, JIP — maGopaTopHas pabora

2.4.2. IlpakTHyecKue 3aHATHA

No |  HaummeHoBaHue Conepxanue paszaena ®dopma
paszzneina TEKYIIETOo
KOHTPOJISI

1 2 3 4

Pa3nen 1. KauecTBeHHEIN aHaIN3

1 1.1.BBenenune 1| OcHOBHBIE TEPMUHBI AHATUTHYECKON XUMHUHU, METOIbI Y

XMMHUYECKOTO aHalIn3a, UX CYIIHOCTbD.

2 1.2. PacTBOpHI. XVMMHUYECKOE PAaBHOBECHUE: DPEILIEHUE KayeCTBEHHBIX
XUMHYECKOE 3azay. v
paBHOBECHE Teopust 3AEKTPOIUTUYECKON aucconumaunu. Jlucco-

1| nqumanmst KucinoT, ocHoBaHuid, coyieii. CocTaBieHue
MOHHO-MOJIEKYJISIPHBIX YPABHEHHUM pEaKIUil.
PactBopbl. CiocoObI BbIpayKeHUSI KOHIIEHTPAIMH pac-
TBOPOB: MaccoBast J0J15l, HOPMAJIbHOCTb, MOJIIPHOCTb.
Pemiennie pacueTHbIX 3ajau.
3 | 1.3. KommiekcHbie KommekcHbie coeaunenus. HomeHkmatypa kowm-
COEIMHEHUS B XUMU- IUIEKCHBIX COEJMHEHHUI: cocTaBieHUEe (opmyna Hu v
yeckoM aHaiu3e | 1| Ha3BaHwmid.

4 1.4. YactHbie KauecTBennsiii ananm3. KauectBennble peakunu. Pe- v
pEeaKlMK U X0/ nieHue 0a30BBIX 3a/1a4 HA PACIO3HABAHNUE KOMITIOHEH-
aHaJM3a cMecu 1| ToB pactBOpa.

KaTHOHOB U aHHOHOB
5 | 1.5. Knaccudpukanus | KauecTBeHHbIE peakIMM Ha KaTHOHBI U aHUOHBI. Pe- v
KaTMOHOB, aHHOHOB. LICHWE 3a/ad Ha OINpEAENCHUE KadyeCTBEHHOI'O CO-
KauecTtBeHHble 1| craBa HEM3BECTHOIrO BEUIECTBA, COCTABIIEHUE aJIrO-
peakuuu pUTMa CHUCTEMAaTHYECKOTO XOJa aHaju3a KaTHOHOB,
AQHUOHOB JAHHOW I'PYIIIIHL.
Pazgen 2. KonnuecTBeHHbIN aHAIN3
6 2.1. Metonbt 1| KonudecTBeHHBIN aHaJIN3, CIIOCOOBI BHIPAXKEHUST KOH-
KOJIMYECTBEHHOTO LIEHTPALlU PACTBOPOB: PEIIEHUE PACYETHBIX 3a]1a4. 4
aHaym3a 2| TumoBbIe pacueThl B TATPUMETPUICCKOM aHAJIH3E.
Pemenue 3a1a4 1o rpaBUMETPHUH.
7 |2.2. Tutpumerpude- Tunosble pacueTbl B THUTPUMETPUUYECKOM aHAJIM3E, %
CKHIl aHaJIN3 1| npuroroBnenue pabouux pactBopoB. [locTpoenue
KPUBBIX KHCJIOTHO-OCHOBHOT'O TUTPOBAHHUSL.
8 | 2.3. OxucnutenbHoO- CocraBieHHe ypaBHEHMM OKHCIINTEIBHO-BOCCTAHO-
BOCCTaHOBUTENbHOE | 1| BUTENBHBIX peakuid. BUIbI OKHCINTENBHO-BOCCTAHO- %
TUTPOBAHUE BUTEJILHOT'O TUTPOBaHMs. PellieHne pacueTHbIX 3a/1a4.

9 | 2.4. KoMIuiekcoHo- TunoBble pacyeTbl B KOMIUIEKCOHOMETPUYECKOM THUT- vV, T
METPUYECKOE 1| poBanum.

TUTPOBAHUE HTorosoe TeCTUpOBaHUE.

[Ipumeuanue: ¥ — ycTHbI onpoc, T — TectupoBanue
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2.4.3. JlabopaTopHbIe 3aHATHSI

Ne HaumenoBanue HaumenoBanue ®opma
pasznena 1abopaTopHbIX paboT TEKYIIEero
KOHTPOJIS
1 2 3 4
Pazgen 1. KauecTBeHHBIN aHA)INU3
1 1.1. Beenenue - -
2 1.2. PacTBOpBHI. — —
XUMHUYECKOE PABHOBECHE
3 1.3. KoMmiekcHble coeJUHEHNS B — —
XUMHUYECKOM aHaJIN3e
4 1.4. YacTHbIe peakiuu U X0/ — —
aHaJIM3a CMECH KaTHOHOB U aHUOHOB
5 1.5. Knaccudukarus KaTHOHOB, 1 AHann3 KaTUOHOB JIP1
aHHOHOB. KauecTBeHHbIE peaknu 2 AHann3 aHMOHOB JIP2
Pazgen 2. KonnuecTBeHHBIN aHATIN3
6 2.1. MeToapl KOMUYECTBEHHOTO — -
aHajIM3a
7 2.2. TUTpUMETPUYECKHI aHaTH3 OrnpezeneHre KOHIEHTPAaUUU JIP3
1| wu3BecTHOro BemecTBa METOIOM
TUTPOBAHUS
2 Onpenenenne pH pacTBopoB JIP4
8 2.3. OKHCIUTENBHO- Onpenenenre KOHLIEHTPALIUU JIP5
BOCCTAaHOBUTEIHLHOE TUTPOBAHUE 1| pacrBopa maBeneBoil KUCIOTHI
METOJIOM MePMAHTaHATOMETPUH
9 2.4. KoMIIJIEeKCOHOMETPHYECKOE 1| Onpenenenue oOIIEH KECTKOCTH JIP6
TUTPOBaHUE BOJIbl KOMIIEKCOHOMETPUYECKUM
METOJ0M
2 | Onpenenenue cofep:xkanus kanpuusi| JIP7
Y MarHusi Ipxu COBMECTHOM
IPUCYTCTBUU

[Tpumeuanue: JIP — naGopaTopHas pabota

2.4.4. 3aHATHA CEMUHAPCKOIO THUIIA

He npenycMoTpeHb! y4eOHBIM IIIAHOM.

2.4.5. Coaep:kanue caMmoCTOATEIbHON padoThI

B camocTtosiTenbHyIo paboTy CTyIeHTa BXOAST: BBIIIOJHEHUE TOMAIIIHETO 3a/1aHusl, TOJrOTOBKA K
YCTHOMY OIIPOCY, TOATOTOBKA K SK3aMEHY.

2.4.6. IlepeyeHb Y4eOHO-METOIUYECKOTO O0ecTeYeHns s CAMOCTOSATEIbHOI padoThl 00y-
YAOIIMXCH 110 AUCHHUILINHE

CamocrosTenbHast paboTa ydyammxcsi SBIsSeTCs BakHemel (hopMoil yueOHO-BOCIUTATENILHOTO
nporecca. OCHOBHas 11eJIb CaMOCTOSTENbHON pabOThl IPU M3YYEHUU TUCIMILIMHBI — 3aKPENUTh
TEOPETUYECKHE 3HAHUSI, IOJyUYE€HHBIE B X0 JIEKIMOHHBIX 3aHITHMH, a TaKKe CPOPMHUPOBATH MpPaK-
TUYECKHE HABBIKU MOATOTOBKU B 00JIACTH €CTECTBO3HAHUS.
CamocrosrenbHas padoTa y4aluxcs B MPOLecce OCBOCHUS AUCLHUILUINHBI BKIHOYAET:

- N3y4YEHHE OCHOBHOM M JIOTIOJIHUTEIBLHOM JIUTEPATY Pl 10 U3y4aeMOU TEME;

- n3y4yeHue (KOHCIEKTUPOBAHUE) BOIIPOCOB, BHI3BIBAIOLIUX 3aTPyIHEHUS;
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- paboTy C 2JIEKTPOHHBIMHU YU€OHBIMHU PECYpPCaMHU;

- I3y4YCHHE MaTEePHUAIIOB TIEPUOIUYECKON MeUaTH, MHTEPHET-PECYPCOB;
- IOJITOTOBKY K TECTUPOBAHHIO;

- TIOAATOTOBKY K MTPAKTHYECKUM H JTa0OPATOPHBIM 3aHATHSM,

- BBITIOJIHEHUE JOMAIIIHUX 3aJJaHUH.

HaumenoBanwue | [lepeueHb yueOHO-METOIUIECKOTO 00ECIICUCHUS TUCITUTUIMHBI 110 BBITTOJ-
Ne | pa3ena, TeMBI, HEHUIO CaMOCTOSITSIIbHON paOOThI
Bunga CPC
1 2 3

Pazgen 1. KauecTBeHHEBIN aHaIn3

1.1. Beneuue

1. Xypnan «AHanuTrdeckas XuMHs»)

2. Huxutwna, H. . Ananutudeckas XuMus : Y4eOHUK U MPAKTUKYM JJIst
cpennero npodeccuonaabHoro oopazosanus / H. I'. Hukutuna, A. I'. bopu-
coB, T. U. Xaxanuna ; nox pegakuueit H. I'. Hukutunoit. — 4-e uzn., nepe-
pab. u mon. — Mocksa : U3garensctBo FOpaiit, 2022. — 394 c¢. — (Ilpo-
deccuonanpHoe obpaszoBanue). — ISBN 978-5-534-01463-1. — Tekcr :
anekTpoHHbIN // OOpaszoBarenbHas miardgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/489602

1.2. PacTBOpHI.
XHUMHYECKOE
paBHOBECHE.

1. Hukwuruna, H. . Ananutudeckas XuMus : y4eOHUK U MPAKTUKYM JIJIs
cpenHero npodeccruonaiabHoro oopazosanus / H. I'. Hukutuna, A. I'. bopu-
coB, T. U. Xaxanuna ; nox pegakuueit H. I'. Hukutunoit. — 4-e us ., nepe-
pab. u gon. — Mocksa : UznatensctBo IOpaiit, 2022. — 394 ¢. — (Ilpo-
deccuonanpHoe obpaszoBanue). — ISBN 978-5-534-01463-1. — Tekcr :
aekTpoHHBIH // OOpaszoBarenpHas tmiargopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/489602

2. AnamuTudeckas XuMHS : ydeOHOe mocobue ms cpemaHero mpodeccuo-
HasibHOTO OOpas3oBanus / A. U. Amapnes, I'. K. Jlynenko, T. I1. Anekcan-
npoBa, A. A. KazakoBa. — 2-e u3 1., uctp. u gorn. — Mocksa : U31areinscTBo
FOpaiit, 2022. — 107 ¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN
978-5-534-07838-1. — Texkcr : anexkrponHbIid // OOpa3oBaTenbHas IUIaT-
¢dopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/492467

1.3. Kommnexkc-
HBIC COCINHCHUA
B XMMHYECKOM
aHajm3e

1. bopucos, A. H. Ananutudeckas xumusi. PacdeTsl B KOJIMYECTBEHHOM
aHanu3e ;| y4eOHUK M MPaKTHUKYM JUIsl CPEAHEro MmpoeccuoHaIbHOro oopa-
zoBanmst / A. H. bopucos, U. F0. Tuxomuposa. — 3-e u3., UCTIp. U JOI. —

Mocksa : U3parensctBo HOpaiit, 2022. — 146 c. — (IIpodeccuonansroe
obpazoBanue). — ISBN 978-5-534-13828-3. — Tekcr : anekrponnsiii // O6-
pasoBareibHas iatdopma IOpaiit [caiT]. —

URL: https://urait.ru/bcode/491227

1.4. YacTHBIE
PEaKIuu 1 X011
aHaJIn3a CMeCHU

KaTHOHOB U aHU-
OHOB

1. Hukutuna, H. I'. AnanuTudeckas XuMus : y4eOHUK U TMPAKTHKYM IS
cpennero npodeccuonaabuoro oopazopanwus / H. I'. Hukutuna, A. I'. bopu-
coB, T. W. Xaxanuna ; non penakuueit H. I'. Hukutunoit. — 4-e uzn., nepe-
pab. u gomn. — Mocksa : UznatensctBo IOpaiit, 2022. — 394 c. — (Ilpo-
deccuonanpHoe obpazoBanue). — ISBN 978-5-534-01463-1. — Tekcr :
anekTpoHHbld // ObpaszoBarenbHas minatdopma Opaitt [caiit]. — URL:
https://urait.ru/bcode/489602

2. AHayMTHYeCcKas XUMHS : yaeOHOe TTocoOme I cpetHero mpodeccro-
HasbHOTO 0Opa3oBanus / A. W. Anapues, I'. K. JIynenko, T. I1. Anekcan-
nposa, A. A. KazakoBa. — 2-e u3J., ucrp. u goi. — Mocksa : 3arens-
ctBO IOpaiit, 2022. — 107 c. — (IIpodeccuonansHoe obpazoBaHue). —
ISBN 978-5-534-07838-1. — TekcT : a1ekTpoHHbIH // OO0pa3oBareabHas
wiatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/492467
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1.5. Knaccuodu-
KalMs KaTHoO-
HOB, aHHOHOB.
KauecTBeHHEIC

peakuuu

1. Huxutuna, H. I'. Ananutuyeckast XuMus : y9eOHUK M MPAKTUKYM IS
cpennero npodeccuonaabHoro oopazosanus / H. I'. Hukutuna, A. I'. bopu-
coB, T. U. Xaxanuna ; nox pegakuueit H. I'. Hukutunoit. — 4-e uzn., nepe-
pab. u gorn. — Mocksa : UznatensctBo IOpaiit, 2022. — 394 ¢. — (Ilpo-
deccuonanpHoe obpazoBanue). — ISBN 978-5-534-01463-1. — Tekcr :
anekTpoHHbld // ObOpaszoBarenbHas miaatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/489602

2. AHamuTudeckas XUMHs : ydeOHOe mocoOue i cpeaHero mnpodeccuo-
HanbpHOTO OoOpa3oBanus / A. . Amapues, I'. K. Jlynenko, T. I1. Anekcan-
npoBa, A. A. KazakoBa. — 2-e u3 ., ucrp. u non. — Mocksa : I31aTenbcTBoO
Opaiit, 2022. — 107 ¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN
978-5-534-07838-1. — Tekct : anekTpoHHbli // OOpa3oBarenbHas ILUIAT-
dopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/492467

Paznen 2. Komuuect

BEHHEIN aHaIN3

2.1. Metonusl
KOJIMYECTBEH-
HOT'O aHAJIN3a

1. bopucos, A. H. Ananutuyeckass xumus. Pacuerbl B KOJIMYECTBEHHOM
aHayu3e : y4eOHUK M MPAKTHUKYM JUIsl CPEAHEro MmpodeccuoHaIbHOro oopa-
3oBanust / A. H. bopucos, U. FO. Tuxomuposa. — 3-€ u31., UCHp. U JOI. —

Mocksa : UzparensctBo HOpaiit, 2022. — 146 c. — (IIpodeccuonansuoe
obpazoBanue). — ISBN 978-5-534-13828-3. — Tekcr : anekrponnsiii // O6-
pasoBaTeIbHas mwiardopma FOpaiit [calT]. —

URL.: https://urait.ru/bcode/491227

2. Anekcanaposa, D. A. AHamuThyeckas XuMmus B 2 kaurax. Kaura 1. Xu-
MUYECKHE METObl aHA-JIN3a : YYCOHUK U MPAKTUKYM JJIsI CPEIHETO mpodec-
CHOHaNBHOTO 0Opa3zoBanus / O. A. Anekcannposa, H. I'. aligykoBa. — 3-¢
u3 ., ucop. u gon. — Mocksa : U3natensctBo FOpaiit, 2022. — 533 ¢. —
(ITpodheccuonanpuoe oopazoBanue). — ISBN 978-5-534-10489-9. — Texkcr
: anekTpoHHbIH // OOpa3zoBatenbHas 1uiardgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/489664

2.2. Tutpumer-
pUYECKUN
aHaJIn3

1. bopucos, A. H. Ananutudeckas xumus. PacdeTbl B KOJIMYECTBEHHOM
aHanu3e ;| y4eOHUK M MPaKTHUKYM JUIsl CPEAHEro MmpogdeccuoHaIbHOro oopa-
zoBanmst / A. H. bopucos, U. F0. Tuxomuposa. — 3-e u3., UCTIp. U JOI. —

Mocksa : U3parensctBo HOpaiit, 2022. — 146 c. — (IIpodeccuonansroe
obpazosanue). — ISBN 978-5-534-13828-3. — Tekcr : anekrponnsiii // O6-
pasoBareibHas iatdopma IOpaiit [caiT]. —

URL.: https://urait.ru/bcode/491227

2. AnekcannpoBa, J. A. AHanuTHueckas xumus B 2 kaurax. Kuura 1. Xu-
MUYECKHE METO/IbI aHA-TTN3a : YYCOHHK ¥ MMPAKTUKYM JIJISl CPEIHETO MPOo-
beccuonanbHoro oopazosanus / 3. A. Anekcanaposa, H. I'. 'aiinykoBa. —
3-e u3., ucnp. u gon. — Mocksa : U3natenberBo FOpaiit, 2022. — 533 c.
— (ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-10489-9. —
Tekcr : anextponHsiii / OOpa3zoBarensHas miatdopma FOpaiT [caiit]. —
URL.: https://urait.ru/bcode/489664

2.3. Okuciu-
TENHHO-BOCCTA-
HOBUTEIIHLHOE
TUTPOBaHUE

1. bopucos, A. H. Ananutudeckas xumus. PacdeTrsl B KOJIMYECTBEHHOM
aHanu3e : y4eOHHK U MPAKTUKYM JUIsl CpeIHEro npodeccrnoHalbHOTro 00pa-
3oBanus / A. H. Bopucos, 1. 0. TuxomupoBa. — 3-¢ u3., UCIp. U A0, —
Mocksa : U3parensctBo HOpaiit, 2022. — 146 c. — (IIpodeccuonansuoe
obpazoBanue). — ISBN 978-5-534-13828-3. — Tekcr : anekrponHsIii // O06-
paszoBareibHas iatdopma IOpaiiT [caiT].
URL.: https://urait.ru/bcode/491227

2. AnekcannpoBa, J. A. AHanuTHueckas xumus B 2 kaurax. Kaura 1. Xu-
MHYECKHE METOIbI aHa-TTN3a | YICOHHUK U TIPAKTUKYM TSI CPETHETO TPO-

¢deccuonanbHoro obpazoanus / 3. A. Anekcanaposa, H. I'. I'aiixykoBa. —
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3-e u3n., uctp. u gon. — Mocksa : U3natensctBo FOpaiit, 2022. — 533 c.
— (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-10489-9. —
Texkcr : anexTpoHHsIii / O6pa3oBarenpHas miathopma FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/489664

2.4. Kommiekco-
HOMETPUIECKOE
TUTPOBAHHUE

1. bopucos, A. H. Ananutudeckas xumus. PacdeTbl B KOJIMUYECTBEHHOM
aHayu3e : y4eOHUK U MPAKTHUKYM JUIsl CPEAHEro MmpodecCHOHaIbHOIo 00pa-
3oBanust / A. H. bopucos, U. FO. Tuxomuposa. — 3-e u31., UCHp. U JOI. —

Mocksa : U3natensctBo FOpaiit, 2022. — 146 c. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-13828-3. — Tekcr : anekrponnsiii // O6-
paszoBaTeIbHas maTdopma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/491227

2. AnekcannpoBa, 3. A. AHaimtrueckas Xxumus B 2 kaurax. Kanra 1. Xu-
MUYECKHE METO/IbI aHA-TTN3a : YYEOHHK M MMPAKTUKYM JIJIsl CPEIHETO MPO-
deccuonanpHOrO oOpa3zoBanus / D. A. Anekcanaposa, H. I'. ['aiimykoBa. —
3-e u31., ucnp. u gon. — Mocksa : 3natenbcrBo FOpaiit, 2022. — 533 c.
— (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-10489-9. —
Texkcr : anexTpoHHsIi / O6pa3oBarenbHas miatdopma FOpaiir [caiiT]. —

URL.: https://urait.ru/bcode/489664

3. OBPA3OBATEJIBHBIE TEXHOJIOT'TA

Jis u3yueHuss eCTECTBO3HAHMsS TMpeayCMaTpHBAaeTCs HCIONIb30BaHUE B y4eOHOM IMpoliecce
AKTUBHBIX M HHTCPAKTUBHBIX (DOPM MPOBEIACHUS Ay AUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHATHH C LIEITHIO
dbopMupOBaHUS U Pa3BUTHS MPOGECCHOHATBLHBIX HABBIKOB 00YYaIOIINXCSL.

3.1. O6pa3zoBaTe/ibHbIE TEXHOJOTUM NIPH MPOBEAEHUH JIEKIUI

Buas! npumMeHsieMbIx Kon-Bo
No Tema N
00pa3oBaTeNbHbIX TEXHOJIOTHIA 4acoB
1 2 3 4
Pazgen 1. KayecTBeHHBI aHa)INU3
1 1.1. BBenenue TpanunMoHHBIE TEXHOJOTHUU, Pa3BUBAIO- 5
niee oOyueHue, mpobieMHoe 00ydeHHe
2 1.2. PacTBOpHI. TpaiuIMOHHBIE TEXHOJOTHH, Pa3BUBAIO- 4
XUMHUYECKOE PaBHOBECHE niee oOyueHue, mpobieMHoe 00ydeHHe
3 1.3. KoMmIutekCHBIE COeTUHEHUS TpaauIMOHHBIC TEXHOJOTHH, Pa3BHBAIO- 5
B XMMHUYECKOM aHAIIN3e niee oOyueHue, mpobieMHoe 00ydeHHe
4 1.4. YacTHbIC peakIuu U X0/ aHaJn3a | TpaJuilnOHHBIE TEXHOJIOTUH, Pa3BUBAIO- 5
CMECH KaTHOHOB M aHHOHOB niee oOyueHue, mpobieMHoe 00ydeHHe
5 1.5. Knaccudukanus KaTHOHOB, aHUO- | TpaquIIMOHHBIE TEXHOJIOTUH, pPa3BUBAO- 10
HOB. KauecTBeHHBIE peaKIuu niee oOydeHwne, mpobdieMHoe 00yIeHNe
Pazgen 2. KonnuecTBeHHBIN aHATN3
6 2.1. MeTopl KOTHYECTBEHHOTO TpaguuMOHHBIE TEXHOJOTHH, Pa3BUBAIO- 2
aHaimsa iee 00y4yeHue, npobieMHoe 00ydIeHHE
5 2.2, TrrpuMeTpideckii anamms TpaauIMoOHHBIC TEXHOJIOTHH, Pa3BUBAIO- 4
iee 00y4yeHue, npobieMHoe 00ydIeHHE
8 2.3. OKUCIIUTENBHO-BOCCTAHOBUTEIbHOE | T paIMIIMOHHBIC TEXHOJIOTHH, Pa3BUBAIO- 4
TUTPOBaHUE iee 00y4yeHue, npobieMHoe 00ydIeHHE
9 2.4. KOMIIJIEKCOHOMETPUYECKOE TpaauurOHHbIE TEXHOJIOTHUH, Pa3BUBAIO- 4
TUTPOBaHUE iee 00ydyeHue, npobieMHoe 00ydeHHe
Wtoro no kypey| 34
B TOM YHCJI€ HHTEPAKTUBHOE 00yueHue™ 6
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3.2. O6pa3oBaTe/ibHbIE TEXHOJOTUM NP MPOBEIEHUH MPAKTHYECKUX 3aHITHI

Buner npumensiemsix oOpazoBatenbHbX | Kom-Bo
No Tema 3angaTus o
TEXHOJIOTHI qac
1 2 3 4
Pa3nen 1. KauecTBeHHEIN aHaIn3
1 1.1. Beenenue KoHcepBaTuBHBIE U pENPONYKTHUBHBIE TEX- 2
HOJIOTUH
9 1.2. PacTBOpBHI. KoHcepBaTuBHBIE U PENIPONYKTHBHBIC TEX- 2
XUMHYECKOE paBHOBECHE HOJIOTUH
3 1.3. KoMmexkcHbIe cCOeTUHEHUS KoHcepBaTuBHBIE U PENIPONYKTHBHBIC TEX- 2
B XMMHYCCKOM aHAIIM3E HOJIOTUH
4 1.4. YacTHbie peaknuu U X0 aHaim3a |KoHcepBaTUBHBIE U PENIPONYKTHBHBIC TEX- 5
CMECH KaTHOHOB M aHHOHOB HOJIOTUH
1.5. Knaccudukarus KaTHOHOB, KoHcepBatuBHbBIC U PENIPOTYKTUBHBIEC TEX- 5
annoHoB. KayecTBeHHBIE peaKInu HOJIOTUH
Paznen 2. KonmuuecTBEeHHBIA aHaAIN3
6 2.1. MeTopl KOJIHYECTBEHHOTO KoncepBatuBHbI€ U peNPOAYKTUBHBIE TEX- 4
aHanmza HOJIOTUHU
7 2.2, TurpuveTpHccKuil anam3 KoHcepBaTtuBHbBIC U penpPOIYKTHBHBIE TEX- 2
HOJIOTUH
8 2.3. OKUCIUTENbHO-BOCCTAaHOBUTENBbHOE |KOHCEpBAaTUBHBIE U PEMPOAYKTUBHBIE TEX- 2
TUTPOBAHUE HOJIOTUH
9 2.4. KOMITJIEKCOHOMETPHYECKOE KoHcepBatuBHbBIC U penPOIYKTHBHBIE TEX- 2
TUTPOBAHUE HOJIOTUH
Hroro o kypcy| 20
B TOM YHMCJIe HHTepaKTHBHOE 00yuenue*| 20
3.3. O6pa3oBare/ibHbIe TEXHOJOTHH NPHU MPOBEIEHUN JA0OPATOPHBIX 3aHATHI
Bunel npumensiemsix oopazoBarenbHbiXx | Kon-Bo
No Tema 3ansaTus 9
TEXHOJIOTHI qac
1 2 3 4
Pasnen 1. KauecTBeHHEBIN aHATH3
1 1.1. Beengenue — —
2| 1.2. PacTBOpbI. XUMHUYECKOE PABHOBECHE — —
3 1.3. KoMIuiekcHBIE COEqUHEHUS B -
B XMMHYECKOM aHAJIM3€E
4 1.4. YacTHbIe peakIuu U X0] aHAIIU3a B -
CMECH KaTHOHOB M aHHOHOB
1.5. Knaccudukanus KaTuOHOB, KoHcepBaTuBHBIE U PEIPOTYKTUBHBIC TEX-
aHnoHoB. KauecTBeHHBIE peakInu HOJIOTUH 8
Pazgen 2. KonmmuecTBEHHBIN aHAIN3
6| 2.1. MeToanl KOJIMYECTBEHHOTO aHaIN3a - —
7 RN — KoncepBatuBHBIE U PENPOTyKTUBHBIC TEX- 8
HOJIOTHH
8 2.3. OKUCIIUTETHPHO-BOCCTAHOBUTEIbHOE |KOHCEpBAaTHBHBIC H PETPOTYKTUBHBIC TEX-
TUTPOBaHUE HOJIOTHH 4
9 2.4. KOMIIJIEKCOHOMETPUYECKOE KoHcepBatuBHbIE U penpoayKTHBHbIE TeX- | 14
TUTPOBaHUE HOJIOTHH
Hroro no kypey| 34
B TOM YHMCJIe HHTEPAKTHBHOE 00yueHue™*| 34
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3.4. O0pa3oBaTe/ibHbIE TEXHOJOTHH NP MPOBEACHUM 3aHATHII CEMHUHAPCKOT0 TUIIA

3aHATUS CEMUHAPCKOTO TUIIA HE TPEAYCMOTPEHBI yUEOHBIM TIAHOM.

4. YCJIOBUS PEAJIN3AIIMU ITIPOT'PAMMBI YYUEBHOM JACIHUILIAHBI

4.1. MaTtepuajbHO-TeXHHYecKasi 0a3a, HeoOXoAUMAs VIS OCYLIEeCTBJIEHUsI 00pa3oBaTe/ib-
HOI0 Mmpoiecca Mo JUCIHUNIUHE

Peanuzanus nporpamMmsl yueOHOH AMCHUIUIMHBI TpeOyeT HaNU4Hst yueOHOro KabuHeTa 1 yueOHOM
1abopaTopun aHATUTUYECKON XUMUH.

Ob6opynoBanue yueOHOro KaOMHeTA:

- clienuanu3upoBaHHas MeOenb (MenoBasi A0CKa, CTOJ M CTYJI MPEenogaBaTelis, CTOIbl U CTYJIbs
YUEHUYECKUE, CUCTEMbI XpaHEHHsI TaOJIHII U TJIAKAaTOB);

- TeXHUYECKHE cpelcTBa oOyueHus (padouee MECTO IMpenojaBaTelisi: KOMIIbIOTEp, BUACOMPOECK-
TOp, 9KpaH, juieH3nonHoe [10).

O6opynoBanue yueOHOM 1abopaTopuu ¥ pabourx MecCT J1abopaTOPUU:

- CIIeMaIM3UpOBaHHast MeOenb (BBITSDKHON MIKad), CTOJBI U CTYJIbs JabopaTOpHbIE, MKadbl s
XpaHEHUs OCYbl U PEaKTUBOB);

- CIeUAIM3UPOBaHHOE 000pynOBaHHWE (BECHl AHATUTUYECKHE, AJIEKTPOIUIMTKH, CYIIMIBHBINA
mkad, MTAaTUBBI JIAOOpATOPHbIE METAJUIMYECKHE ¢ HAOOPOM KOJIeI[ U JIANOK, IITATUBBI AJIs MPO-
OMpOK);

- XUMHYECKas ocy/a (CIUpTOBKU, TPOOUPKHU, BOPOHKHU TaOOpaTOpHbIE, OIOPETKH, KOOI MEPHBIE
¥ KOHUYECKHE Pa3HOW €MKOCTH, MaJOYKH CTEKIISIHHBIC, TUIETKN, XUMHYECKHE CTaKaHbl pa3HOU
€MKOCTH, CTEKJIa MPEAMETHbIE, MEPHBIEC IUIHHJIPHI, pap(OpOoBbIE YAIIKHU ISl BEIIIAPUBAHUSA );

- pacxoaHbIe MaTepuansl (GUIbTpOBaIbHAS OyMara, HHIUKAaTOpHas Oymara);

- XUMHYECKHE PEaKTUBBI COTTIACHO yU4eOHOU MporpaMMme;

- IEMOHCTpaIlMOHHBIE YUeOHO-HAIIsIIHBIE TTocoOus (Tabiuna MenzeneeBa, Tabauiia pacTBOpHU-
MOCTH).

4.2. IlepeyeHb HEOOXOAMMOI0 POTPAMMHOTO o0ecneYeHn st

1. Onepamnmonnas cuctema Microsoft Windows 10;

2. Tlaker mporpamm Microsoft Office Professional Plus;

3. 7-zip GNULesser General Public License (cBo6oaHOe mporpaMmmHoe o0ecreyeH e, He OrpaHi-
4eHO, 0€CCPOYHO);

4. Nnrepuer Opaysep Google Chrome (6ecruiaTHoe nporpaMmMHOe obecrieueHue, He OrpaHuueHo,
OeccpodHo);

5. K-Lite Codec Pack — yHuBepcanbHbIii HAO0p KOACKOB (KOAMPOBIIHKOB-IEKOAUPOBIINKOB) U
YTHIUT JUIsl IpOCMOTpa U 00paboTKU ayaAro- U BUIeodailioB (6ecriiaTHOE MporpaMMHOe obec-
neyeHune, He OrpaHUYeHO, OECCPOYHO);

6. WinDjView — mporpamma Jutst mpocMoTpa ¢aiiio B hopmare DIV u DjVu (cBoboaHOE 1po-
rpaMMHOE oOecTieueHe, He OTPaHYEHO, OECCPOUHO);

7. Foxit Reader — npukiagHoe mporpaMMHOe 00eCIIedeHne st TPOCMOTPA SJCKTPOHHBIX TOKY-
MeHTOB B cranjaapre PDF (OecruiatHoe mporpammHoe obecriedeHue, He OrpaHHYeHo, Oec-
CPOYHO).
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5. MIEPEYEHb OCHOBHOM "1 ,E[OHOJIHHTEJILHOFI YUEBHOM JINTEPATYPHI,
HEOBXOJINMOMU J1JIA OCBOEHUAINCHUIIJINHBI

5.1. OcHoBHas JUTEpaTypa:

1. Hukurtuna, H. I'. Ananutuyeckas Xumus : y4eOHUK M MIPAKTHKYM JAJISL CPEIHEro mpodeccuo-
HaneHOTO oOpazoBanus / H. I'. Hukutuna, A. I'. bopucos, T. M. Xaxanuna ; nox penakuueiit H. I'.
Huxutunoit. — 5-¢ u3., nepepad. u non. — Mocksa : M3narensctBo FOpaiit, 2024. — 451 ¢. —
(ITpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-18102-9. — TekcT : 351eKTpOHHBIN //
O6pasoBarenbHas wiathopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/534286

2. bopucos, A. H. Ananutudeckass xuMmus. PacyeTsl B KOJMYECTBEHHOM aHAJIM3E : y4YeOHUK U
MPaKTUKYM JUIs cpeaHero npodeccuonanbHoro oopazosanus / A. H. bopucos, U. 0. Tuxomu-
poBa. — 3-e u31., ucnp. u gon. — Mocksa : M3ngarensctBo FOpaiit, 2024. — 153 ¢. — (IIpodec-
cuoHanbHOE oOpazoBanue). — ISBN 978-5-534-13828-3. — Tekcr : anexkTponHbIi // O6pazoBa-
tenpHas miatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/538049

5.2. JlonosHuTebHAS JJUTEpPATypa

1. Ananutudeckas XuMus : yueOHOe 1ocoOue At cpeaHero npohecCuoHaIbHOro 00pa3oBaHus /
A. U. Anapmues, I'. K. Jlynenko, T. II. Anekcanaposa, A. A. KazakoBa. — 2-e u311., UCIIP. U JIOTI.
— Mocksa : U3marensctBo FOpaiit, 2024. — 107 c¢. — (IIpodeccuonansHoe oOpa3zoBaHue). —
ISBN 978-5-534-07838-1. — Texkcrt : snexrponHsiid // Obpa3oBarenbHas miatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/539188.

2. Anekcanmposa, D. A. XHUMHYECKHE METOJbI aHAN3Aa : YICOHUK W MPAKTUKYM JIJIsi CPEIHETO
npodeccuonansHoro oopazosanus / 3. A. Anekcanaposa, H. I'. l'aiinykoBa. — 3-e u3n., ucmp. u
nor. — Mocksa : UznatenberBo FOpaiit, 2024. — 533 ¢. — (ITpodheccrnonansHoe 06pa3oBaHue).
— ISBN 978-5-534-17730-5. — Tekcr : anekTponHblii // O6pa3oBatenbHas miardGopma KOpait
[caiiT]. — URL.: https://urait.ru/bcode/536661.

5.3. llepuoauyeckune U3IaHUs

1. Kypnan aHanuTHUECKON XUMUHU.

5.4. Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH « AHTEepHET», He-
00X0AMMBIX 115l 0CBOCHUS TUCHHUILINHBI

y1eKTPOHHO-0u0In0TeuHbIe cucTeMbl (IBC)

1. O6pasosarensuas muardopma «FOPAWITY https://urait.ru/

2. DBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVIH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru

4. ObC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com/books?spo=1

IIpodeccnonanbubie 0a3b1 JAHHBIX
1. BuptyaneHblii unTansHbIi 3a1 Poccuiickoit rocynapctsenHoil oubnuorexku (PI'b)
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https://urait.ru/bcode/534286
https://urait.ru/bcode/538049

https://ldiss.rsl.ru/;
2. Hayunas snexrponHas 6ubmmorexa eLIBRARY.RU (HOB) http://www.elibrary.ru/;
3. HanimonanwsHas snexktponHas oubiauoreka https://rusneb.ru/;
4. llpesunentckas 6udnuorexa um. b.H. Enpumna https://www.prlib.ru/;
5. "Jlektopuym TB" - Buaconekuuu Beaymux iektopoB Poccun http://www.lektorium.tv/

NudopMmannoHHble CIPABOYHBbIE CHCTEMbI
1. KoncynpranT [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII MO JIOKAJIbHOM CETH C KOMITbIO-
TEpOB OMOINOTEKN)

Pecypcol cBoOOAHOTO 10CTYyNIA

1. KubGepJleannka http://cyberleninka.ru/

2. MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparnuun

https://www.minobrnauki.gov.ru/;

3.  MunucrepctBo npocsemeHus: Poccuiickoit @enepauuu https://edu.gov.ru/

4. ®epepanpubiii noptan "Poccuiickoe odpazoBanue" http://www.edu.ru/;

5. Eaunas koseknus nudpoBbix 00pa3zoBarelbHbIX pecypcos http://school-collection.edu.ru/ .

6. IIpoext ["'ocynapcTBeHHOro HHCTUTYTA pycckoro a3bika uMeHu A.C. Ilymkuna "OGpa3oBaHue
Ha pycckoM" https://pushkininstitute.ru/;

. CripaBouHO-nH(MOpMaIOHHBIH opTan "Pycckuii s3p1k" http://gramota.ru/;

. CrnoBapu u sHimkioneaunu http://dic.academic.ru/;

(o N

CoOcTBeHHBIE 3J1eKTPOHHBbIE 00pa3oBaTe/bHbIe M HH(pOpMaunoHHbIe pecypcbl KyoI'yY

1. DnexrponHsbIi katanor Hay4aHoii 6ubmuoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnexTpoHHas Oubnuoreka Tpy 0B yueHbIx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTkpbITas cpena MOIyJIbHOTO JUHaMH4YecKoro oOyuenus Kyol'y

https://openedu.kubsu.ru/

4. ba3a y4eOHBIX IUTaHOB, Y4€OHO-METOANYECKUX KOMIUIEKCOB, IyOIMKaNi 1 KOH(pEepeHIni
http://infoneeds.kubsu.ru/

5. OnektponHsblit apxuB JokyMeHToB KyOI'Y http://docspace.kubsu.ru/

6. METOAUYECKHUE YKA3ZAHUA JJI1 OBYYAIOIIIUXCSA
1O OCBOEHHMIO JTUCIUITJIMHbI

VYyamuecs JUisi NOJHOLIEHHOTO OCBOEHHS Y4eOHOro Kypca «AHAJIUTHYECKass XUMHS
JIOJDKHBI COCTABIIATh KOHCMEKTHI KaK MPH MPOCIYIIMBAHUM €r0 TEOPETUYECKOH (JIEeKIIMOHHOI)
YacTH, TaK ¥ IIPU MOATOTOBKE K TPAKTHUECKUM 3aHATUSAM. JKenaTenbHo, 4TOOBI KOHCIEKTHI JIEKINN
Y CEMHUHAPOB 3aIlMChIBAJIMCH B JIOTMUECKOM MIOCIEA0BAaTEIbHOCTH N3yUEHUS Kypca U COIEP)KAIUCh
B O/IHOM TeTpaau. 1o obecneuuT Oosiee MOTHYIO MOATOTOBKY KaK K TEKYIIUM Y4eOHBIM 3aHSATHUSM,
TaK U CECCHOHHOMY KOHTPOJIIO 3HAHHH.

CamocrosiTenbHass paboTa ydaumuxcsi sBIsSeTCs BaxHeimed Qopmoit  ydeOHO-
NO3HaBaTeNnbHOro mporecca. Llens 3agaHuil UIs caMOCTOSTENbHONH pabOThl — 3aKpenuTh U
paclIupUTh 3HaHUS, YMEHHUS, HaBBIKH, IPUOOpPETEHHBIE B PE3yJIbTaTe M3yUYEHUS UCHUIUIMHBI;
OBJIQIETh YMEHHEM HCIOJb30BaTh IOJNyYEHHbIC 3HAHUS B MPAKTUYECKOH paboTe; MOIyYUTh
MePBUYHbIE HaBBIKU MPO(ECCUOHATIBHOM e TEIIbHOCTH.

Hayanom opranuzanuu 11000 camMoCTOSATENTbHOW pabOThl JOMKHO OBbITH NPUBUTHE
HaBBIKOB U YMEHHUM TPaMOTHOM palbOThl C y4eOHOW M HAydyHOU JUTEpaTypoil. DTOT mpoiiecc, B
HEPBYIO OYepe/b, CBsI3aH C HaXOXKJEHHEM HEOOXOAMMOM ISl YCIEIIHOTO OBNAJCHUS YUeOHBIM
MaTepuajoM JIUTepaTypoil. Yuamuiics 10KeH U3yYUTh CIIMCOK HOPMATUBHO-TIPABOBBIX aKTOB U
HKOHOMHYECKOW JUTEPATyphl, PEKOMEHIyEeMBbIi M0 y4eOHOI NUCIMITINHE; YMETh MOJIb30BaThCS
dbonamMu 6MONMOTEK U CIIPaBOYHO-OMOIHOrpadUIeCKUMU U3TaHUSIMHU.
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3amaHus IS CaMOCTOSITENIBHOM pa0OThl BBIMOJHAIOTCS B MHCHbMEHHOM BHJE BO
BHeayJIuTOpHOEe Bpems. Pabora nomKHA HOCHTH TBOPYECKHH XapakTep, MpHU €€ OLEHKe
IpernojaBaTesib B IEPBYIO OUepelb OLEHUBAET 0OOCHOBAHHOCTh U OPUTHHAIBHOCTH BHIBOAOB. B
NUCHbMEHHOW paboTe 1Mo TeMe 3aaHus YYaLIHics TOJIKEH ITOJIHO U BCECTOPOHHE PaCCMOTPETh BCEe
ACMEKThl TEMBbI, YETKO c(pOpMyIHpPOBaTH U apryMEHTUPOBATH CBOIO MO3HIIMIO MO UCCIIETYEMbIM
BompocaM. BpIOOp KOHKPETHOTO 3aJaHusl [UId CaMOCTOSTENBbHOW paboThl MPOBOAMT
IpenojaBarelb, BeIylluid MpaKTUYECKUEe 3aHSATUS B COOTBETCTBUU C IMEPEYHEM, YKa3aHHBIM B
IUTAHAX MPAKTUYECKUX 3aHSITHUH.

7. ONEHOYHBIE CPEJACTBA JIs1 KOHTPOJIA YCIIEBAEMOCTH

KoHTposb 1 o1ieHKa pe3yapTaToB OCBOCHUS AUCLUIUIMHBI OCYILECTBISECTCS MpPernogaBarTe-
JIeM Ha IPAKTHYECKUX 3aHATHSAX METOJIOM YCTHOTO WJIM TUCHbMEHHOT'O OIpoca o0ydaromuxcs (Te-
CTOBBIC Y MH/IMBUIyaJIbHBIC 3a/1aHUs), IOMUMO OIMUCAHHBIX METO0B KOHTPOJIb U OIICHKA, Teope-
TUYECKUX 3HAHUHN M MPAKTHYECKUX YMEHUN OCYIIECTBIISICTCS B XOJ€ BBIMOJIHEHUS O0YYaroIIu-
MUCS MHIUBUAYATbHBIX 3HAHU, pEIICHHs CUTYAIIMOHHBIX 33/1a4, BBINIOJHEHUS 1TA00PATOPHBIX pa-
00T. ITOroBEIf KOHTPOJIH U OIIEHKA 3HAHUW TIPOBOJUTCS B (hOpME IK3aMEHA

7.1. ITaciopT poHIa OLIEHOYHBIX CPEACTB

Kon xontponupyemoii | HaumenoBanue
Ne | KonTponupyemsble pazaensl (TEMbI) JUCLIH-
KOMIICTEHIIMH OI[CHOYHOTO
n/n TLJIAHBI
(w1m ee yacTH) CpeJicTBa
Pazgen 1. KayecTBeHHBIN aHAIN3
1 1.1.BBeacHue OK 2 Yy
2 1.2. PacTBopbl. XUMHUYECKOE PABHOBECHE OK?2 Y
3 1.3. KoMmieKkcHBIE COeTUHECHUS OK 2 v
B XMMHYCCKOM aHAJIM3e
1.4. Yactubie peakiuu u xo ananuza cmecu | OK 2, TIK 2.1, TIK 2.2,
4 v
KaTHOHOB U aHMOHOB IIK 2.3
5 1.5. Knaccuduxaiys KaTHOHOB, OK 2, IIK 2.1, IIK 2.2, v, JIP1, JIP2
aHnoHoB. KauecTBeHHbIE peakInu IIK 2.3
Pasnen 2. KonnduecTBeHHEIN aHAIH3
6 2.1. MeTonanl KOTMYECTBEHHOTO aHAJIN3a OK 2, Hl_IfKZ'zl éHK 22, vy
7 2.2. TUTpUMETPHUECKUI aHAIIN3 OK2, Hl_IfKZ'zl éHK 2.2, v, JIP3, JIP4
2.3. OKHCIIMTEIEHO-BOCCTAHOBUTEIIEHOE OK 2, IIK 2.1, IIK 2.2,
8 Vv, JIP5
TUTPOBAHUE 11K 2.3
9 2.4. KoMITJIEKCOHOMETPUYECKOE TUTPOBAHUE OK 2, Hl_IfKZ'zl ’3HK 2.2, Vv, T, JIP6, JIP7

7.2 Kputepuu oueHNBaHuUs:

Ouyenka «5» (omauuno) CTABUTCS, €CIIN:
MOJTHO PACKPBITO COJCpKaHUE MaTepHalia, W3JI0KEeH IPaMOTHO, B ONPEICIIEHHON JTOrHye-
CKOH MOCJIe10BaTeIbHOCTH;
MOKa3aHO YMEHHE WIUTFOCTPHPOBATH TEOPETHUCCKUE IMOJIOKEHHSI KOHKPETHBIMHU MPHME-
pamMu, IpUMCHATH UX B HOBOH CUTyalluu,
OTBET MPO3BYyYall CAMOCTOSATEILHO, 0€3 HABOIAIIUX BOIPOCOB;
AONMYHUICHBI OJHA-ABE HETOYHOCTHU IPHU OCBCHICHUN BTOPOCTCIICHHBIX BOIIPOCOB, KOTOPHLIC
UCTIPABJISIOTCS TI0 3aMEYaHUIo.

v

v

v
v
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Oyenka «4» (xopouio) CTaBUTCSI, €CITH:

v IIPOJEMOHCTPUPOBAHO YMEHUE aHAJIM3UPOBATh MAaTEpUaj, OJHAKO HE BCE BBIBOJBI HOCAT
apryMEHTHPOBAHHBIN U IOKA3aTEIbHBIN XapaKTep;

v B U3JI0KECHUU JIOMYIIEHBI HEOOIIbIIHE TPOOETIBl, HE CKa3UBIINE COACP)KaHUE OTBETA;

v JOIYIIEHbI OWH-[1Ba HE0YETa IIPA OCBEILEHUN OCHOBHOI'O CONEP KAHUS OTBETA, NUCIIPAB-

JICHHBIC 11O 3aMCUYAHUTIO TPCTIOAaBaTCIIA;

Oyenka «3» (yoosnemeopumenbHo) CTABUTCS, €CIIU:

v HETIOJTHO WJIM HETOCIIEI0BATEIILHO PACKPBITO COJIEPKAHUE MaTepralia, HO IoKa3aHo olriee
MOHMMAaHHE BOTPOCA U MPOJAEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIE JIUIS TadbHEHIIEro ycBoe-
HUS MaTepuana;

v HMMEJTHCh 3aTPYTHEHHSI WIIH JIOMYIIEHBI OITUOKY B ONPEICIICHUH TOHIATUN, UCIIOJIb30BAHUN
TEPMUHOJIOTHH, UCIIPABJICHHBIE ITOCIIC HECKOIBKIX HABOISIIUX BOIPOCOB;

Oyenka «2» (Hey0oeiemeopumenbHo) CTAaBUTCS, €CITH:

v HE PacKpPbITO OCHOBHOE COJIEpKaHHe yueOHOT0 MaTepuana;

v oOHapy>KeHO HEe3HAHUE WIIM HEMOHUMaHHUe OOJIbIICH WM Hanbosiee BaXKHOM YacTH y4eo-
HOTO MaTepuaa.

CucreMa M KpUTEPUH OLICHUBAHUS BHIINOJIHEHUS U 3aIIUTHI JJA0OPATOPHBIX padoT.

Ounenka KpuTtepuu oneHnBaHus 32U THI JIA00OPATOPHBIX padoT
Otim4yaO CaMocCTOSITEeNBHO U TPABUIILHO MPOBEN JTAOOPATOPHYIO paboTy, yBe-
PEHHO, MOCJIEIOBATEIBHO U APTYMEHTHPOBAHO M3JIarajl CBOM X0/
paboThl, UCTIOIB3Ys YUEOHBI MaTepHall.

Xoporo B 0OCHOBHOM CaMOCTOSITEITLHO U MPABHIILHO MTPOBEI JIA0OPATOPHYIO
paboTy, yBepeHHO, ITOCIIEA0BATEILHO U apIyMEHTHPOBAHO U3Jarai
X0 pabOoThI, HO C HEOOJIBIIIMMHU HEJJOYCTAMHU.

VYnoBnerBoputensHo | JlomymieHbl He CyIIeCTBEHHBIE OMIMOKHU B X0J1€ TAOOpaTOPHOH pa-
0O0THI, CJ1a00 apIrYMEHTHPOBAJ X0 paOOTHI.
HeynosnerBopurensHo | He cMOT caMOCTOATENBHO CIIPABUTHCS C BBITIOJHEHUEM J1abopaTop-
HOU pPabOTHI.

7.3. OueHo4Hble CPEACTB IJIA MPOBeAeHHs TEKYIeH aTTecTaluu

dopma IIpaxTrueckuit Hprvepet
arTecra- 3Hanus VYMmeHus OITBIT Jluinbie kauectsa OTCHOH-
oOyyaromierocs HBIX
§8050%¢ (B1ameHwme)
CPENICTB
VYeruwiii | KonTpons Onenka Onenka HaBbl- | Onenka crnocoOHo- | KoH-
Onpoc | 3HAHHUU MO | yMEHUs pa3- | KOB pabOThl C | CTH OMEpPaTHUBHO H | TPOJbHBIE
oTmpe/ieseH- JTUYaTh KOH- | TUTEpATyp- KaueCTBEHHO OTBE- | BOIPOCHI
HBIM TIpOOJE- | KPeTHBIE HBIMH HCTOY- | YaTh HAa OCTABJICH- | IO TeMaM
MaMm MMOHATHS HUKaMH HBIE BOTIPOCHI npuiara-
FOTCS
JIP KonTpons OrneHka Onenka HaBbl- | OneHKa crocoOHO- | Bompocsr
3HaHWA B 00- | YMEHUS BbI- | KOB pabOTHI C | CTU OMEPATUBHO W | M 3aJaHUS
JAaCTU TIpakK- | MOJHATH 7a00paTOPHBIM | KAYECTBEHHO OTBe- | K Jabopa-
TUYECKUX ac- | ompejaeneH- | o0opyaoBa- 4yaTh Ha MOCTABIIEH- | TOPHBIM
MEeKTOB  pa- | Hble  JIel- | HHUEM H peak- | HbIe BOIPOCHI pabotam
0O0THI C opra- | CTBHsI IO 3a- | THBAMHU npuiara-
HUYECKUMU JTaHHOW Me- FOTCS
BCIISCTBAMHM | TOJUKE
B J1laboparo-
pun
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Tecr Kontposb Ouenka Onenka HaBbl- | OnieHka crnocoOHo- | TecToBbIe
3HaHUW 1O | yMEHUs pa3- | KOB pabOThl C | CTH ONEpPaTHUBHO U | 33/1aHUA

OMpCaCIICH- JIM4aTb KOH- | JIUTCpaTyp- KauCCTBCHHO OTBC- | IIpujiara-
HBIM HpO6J’I€- KPCTHBIC HBIMH  HCTOY- | 4YaTh HA IIOCTABJICH- | IOTCs
MaM IIOHATHUA HHKaMH HBIC BOITPOCHI

IIpumepHBIe BONPOCHI JIs1 YCTHOT'O ONPOCA (KOHTPOJIbHBIX pador):

1.0cHoBHEIE CBCIACHUA O TUTPUMETPHUYCCKOM aHAINU3€, €ro 0COOEHHOCTH U IpeUMylICCTBA.

2.
3.
4.

Touka SKBHBaJICHTHOCTHU U CIIOCOOBI €€ (PUKCAIUH.
Wnaukatopsl. [IpaBuiio BeIOOpa HHIUKATOPA.
[Tpsmoe, oOpaTHOE M 3aMECTUTEIHLHOE TUTPOBAHHE.

HpnMepnble BOIIPOCHI IJII KOHTPOJIsA CaMOCTOSITEIbHOI paﬁoTbI:

1.
2.
3.

Tpe6OBaHI/IH K BCIICCTBAM B IIPAMOM OKUCIIUTCIIbHO-BOCCTAHOBHUTCIIbHOM TUTPOBAHUM.
OKHCIUTEIIFHO-BOCCTAHOBUTCIBHEIC HHAUKATOPHBI, UX XapPaAKTCPUCTHUKH.
HepMaHraHaTOMCTpI/I‘leCKOC TUTPOBAHHUC. XapaKTepI/ICTI/IKa METOAA.

IIpumepbl BONPOCOB M 3aJaHNH K JIA0OPATOPHBIM padoTam:

O 001N DN W B

. Ilepeuncnure BUAbI TATPOBAHUS, IPUMEHSIEMbIE B 00BEMHOM aHAJIU3E.

. Oxapakrepusyiite npsiMoe TUTPOBAHUE.

. Oxapakrepusyite 00paTHOE TUTPOBAHHE.

. OxapakTepu3yite 3aMeCTUTENIbHOE TUTPOBAHUE.

. Kakoii pactBop Ha3biBaeTcss pabounM, CTaHIAPTHBIM, THTPOBAHHBIM HJIM TUTPAHTOM?
. Kak nmonmyuuts ctanapTHslii pacTBOp?

. TpeboBaHMs K peakIysiM, UCTIOIb3YEeMbIM B 00bEMHOM aHaJTU3e.

. Ilepeuncnure nocyay, HEOOXOJUMYIO JJIsi TUTPOBAHMSL.

. Kakas peakuus rnosoxxeHa B OCHOBY METO/1a HEUTpanu3auuu?

. Ilepeuncnure nHANKATOPBI METOA HEUTPAIU3ALIUH.

. Kak BpIOupaercs nnaukaTop B METOe HEUTpanu3auun?

. Uro Takoe ¢pukcanan?

. Kak npuroroButs pactBop u3 ¢puxcanana?

. Pacckaxxute 06 oT6ope npob nuneTkamMu 1 NepeHoce pacTBOpa B KOHMYECKHE KOJIOBI.
. [lonroroBka GIOpPETKM 7151 TATPOBAHMSI.

. J17151 yero Hy’>keH pacTBOP-CBUIETENb?

. Uro onpenenstor npyu TUTPOBAHUU?

. Kakoii pactBop B 1aHHO# pabote siBisiercsa padounm?

. KakoBsI 10IyCTHMBIE pACX0XKACHUS MEXY MapalIeIbHbIMU ONPEACIECHUAMU ?

. 3aueM NpoBOJAT NapajliesbHble TUTPOBAHUS U CKOJIBKO pa3 UX HaJ0 MPOBOJIUTH?
. Uro nenartp, ecny napajuiesbHbIE aHAIU3bI IPEBBILIAIOT 1Oy CTUMBIE 3HAUEHUS?
. Kak y3Hath, 4TO TUTpOBaHME HAZ0 3aKOHYUTH?

. 3ayeM IpU TUTPOBAHUU KOJIOY HETIPEPHIBHO BPAILAIOT?

. g yero xon0y ¢ aHAIM3UPYEMBIM PaCTBOPOM CTABST Ha OENTy0 TOBEPXHOCTh?

. UTo mpUMEHSIOT JUIs 60Jiee TOYHOTO CHATHUS TMOKa3aHuil o Oroperke?

. [louemy nepBoe TUTpOBaHHME HA3BIBAETCS OPUEHTHPOBOYHBIM?

. Kak npunuBaercs pacTBop B Hauajie U B KOHLE TUTPOBAHUS?

. Ut0 Takoe TOYKa 3KBHUBAJIEHTHOCTH?

IIpumepsI TeCTOBBIX 3aIaHUM:

Bapuanr 1
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1. UnqukatopoM B HOJIOMETPHH CITYKUT

A) cBexxenpuroroBiieHHbIN 3% pactBop ruapokcuaa meau(ll)
B) cBexenpuroroBneHHsiil 1% pacTBOp YKCYCHOM KHCIIOTBI

C) cBesxxenpuroToBieHHbIH 2% pacTBop ruapokcuaa Kaibiusi(l1)

D) cBexenpuroroBnenusiii 1% pactBop kpaxmana

2. MCTO[[, OCHOBaHHBLIN Ha pCakuuu MExKXAy HOHAMU MECTAJIJIOB U aMI/IHOHOJII/IKaPGOHOBBIMI/I KHUC-
JJOTaMHn (KOMHJ’IGKCOHaMI/I), Ha3bIBACTCA

A) TutpoBanue  B) rpaBumeTpus C) KOMITJIEKCOHOMETPHS D) dboTomerpus
3. CornacHo cynbuaHoi knaccuduxamuu nousl NH4*, K¥, Nat u Mg?* otHOCSTCS K

A) | ananutryeckoii rpymnmne B) Il ananutuyeckoii rpymnmne
C) III ananuTHYeCKOM TpyIIIe D) IV ananutuueckoii rpyrre

4. 3nauenue pH pacTBopa onpeaensoT ¢ MTOMOIIbI0

A) penondranenna B) unmukaTopHoii Oymaru
C) ra3oBoii Kamepbl D) kamuu pactBopa

7.4. OueHo4YHbIe CPEACTB AJISl IPOBEACHHUS MPOMEKYTOYHON aTTeCTAlNHU

[IpomexxyTouHas arrecrauus

®opma . JInunbie kave- | [Ipumepsl
[TpakTHueckuii OnpIT
arrecra- 3HaHus YMmeHnus (BrazieHue) CTBa 00y4aro- | OIEHOYHBIX
IIUH IIEeToCs CPENICTB

Ox3ameH | Kontpons 3Ha- | Onenka O1eHKa HaBBIKOB Ouenka cnio- | Bonpocs! u
HHUs 0a30BbIX YMEHUS M0- | JJOTUYECKOTO MBIII- | COOHOCTH 3aJ]a4n
MOJIOKEHUH B | HUMATh JICHUS TIPU PELIEHUU | TPAMOTHO U npuiara-
o0OacTH aHa- CIienalib- 3aJa4 B o0JracTu YETKO M3Ja- FOTCS
JIMTHYECKON HYIO TepMU- | TpodeCCHOHATBHON | TaTh MaTe-
XAMHHU HOJIOTHIO JIeITeILHOCTU puan

7.4.1. IlpuMepHbIe BONIPOCHI LISl IPOBeeHHUs MPOMEKYTOUYHOMH aTTecTALMN

1. OcHOBBI METO/1a OKUCITUTEIIBHO-BOCCTAHOBUTEIHLHOTO TUTPOBaHUA. OKUCIUTEIHFHO-BOCCTAHO-
BUTENIbHBIE peakunu. OKUCIUTENb, BOCCTAHOBUTEIb. MeTo/] 31eKTpoHHOro Oananca. Kimaccugu-
Kallisg METOJIOB OKHCIIMTEIbHO-BOCCTAHOBUTEIBHOIO TUTpOBaHUS. OKUCIUTENbHBIE CBOMCTBA
NepMaHraHaTa Kajaus B 3aBUCUMOCTH OT PEaKLUU CPEBI.

2. O0mIas XxapakTepUCTHKA TTOHATHUS «KOJIMIECTBEHHBIN aHANM3». MeTObl: TPaBUMETPUICCKHIA 1
TUTpUMeTpHUecKuil. OCHOBHBIE CBEJCHHMS O TUTPUMETPUUYECKOM aHaJM3e, €ro OCOOCHHOCTU M
npeumyiecTa. TpeboBaHue K peakiusaM. Touka SKBUBAJIECHTHOCTH U CIIOCO0bI ee (ukcaruu. Ua-
nukaropsl. [IpaBuia BeIOOpa HHIUKATOPA.

3. OOw1as xapakTepuCTHKa METO1a KOMIUIEKCOHOMeTpuHu. MHukatopsl. TeXHHKa SKCIIEPUMEHTA.

7.4.2. IIlpuMepHbIe JK3aMeHANIMOHHbIE 32/1a41

1. ITpu BHeceHNM TPOOBI HEKOTOPOT'O BEIIECTBA B IJIaMsl Ta30BOM TOPEJIKM OHO OKPACHUIIOCH B JKeJl-
ThIH 11BeT. Kakoil kaTHOH MPUCYTCTBYET B UcciexyeMoM oOpasie?

2. Kakoit kaTHoH | aHamuTHYECKOW TpyNIbl MPUCYTCTBYET B pacTBOpPE, €CIM MpPU JACHCTBUU HA
Hero peakTnBoM Hecciepa oOpasyercst ocaok OpaHKeBO-KOPUIHEBOTO IIBeTa?
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8.OBYYEHMUE CTYJAEHTOB-UHBAJINJIOB 1 CTYAEHTOB C OT'PAHUYEHHBIMH
BO3MOKHOCTAMMU 310POBbS

[Topsinok 00yueHust UHBAJIUIOB U CTYAEHTOB C OTPaHUYEHHBIMH BO3MOKHOCTSIMU OTIpEIe-
neH [Tonoxxernem KyoI'Y «O06 oOy4eHUH CTYICHTOB-UHBAIUIOB M CTYACHTOB C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 3/I0POBbSI».

Jljis U1 ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 310POBbsI MPEAYCMOTPEHBI 00pa30BaTeIb-
HBIC TEXHOJIOTHH, YIUTHIBAIOIIINE OCOOCHHOCTH M COCTOSIHUE 3/I0POBBS TAKUX JIUII.

9. IONNOJHUTEJBHOE OBECIIEYEHUE JUCHHUIIJIMHbI
Hpuio:xkenne 1. KpaTknii KOHCNEKT JIEKIUOHHBIX 3aHATHIA.

Beeoenue.

AHaMTHYECKash XUMUS - HayKa, pa3BUBaIONIasi TCOPESTUYCCKHE OCHOBBI aHAJIM3a BEIIECTB, pa3pa-
OarpIBaroNas METOJbI UACHTU(UKAIINN, PA3CIICHUs, a TAaKXKE METOJbI YCTAHOBIICHUS XHMHYC-
CKOT'0 COCTaBa BEILIECTB.

Knaccugurayusa euoos ananuza

PaznuuaroT KaueCTBEHHBIH U KOJIMYECTBEHHBIN aHanu3. KauecTBeHHBIN aHaIHM3 peliaeT BOIpoC O
TOM, KaKH€ KOMITOHEHTBI BKJTFOYAET aHATM3UPYEMbIi 00beKT. KoTMuecTBEHHBIN — OIpeIeNsieT KO-
JIMYECTBEHHOE COJICPKAHKME BCEX MIIM HEKOTOPBIX KOMIIOHEHTOB B UCCIIEyEMOM 00pasIie.
Obwue xapakmepucmuku Memooo8 aHaiu3a

[Ipenen oOHapy KEeHUS — HANMEHBIIIEE COICPIKAHUE OMPEEIIIEMOT0 KOMIIOHEHTA, KOTOPOE MOYKHO
0OHapyXUTh B 00pa3Iie.

N36upaTenbHOCTh (CEIeKTHBHOCTD) METO/A XapaKTEpU3yeT CIIOCOOHOCTh METOJa OIpPEICIIsATh
JAHHBIA KOMIIOHCHT B MIPUCYTCTBUU JPYTUX KOMIIOHEHTOB. ECIIM METOJ TI03BOJISIET OOHAPYKH-
BaTh U ONPENCIATh TOJIBKO OJTMH KOMIIOHEHT, TO €r0 Ha3bIBAIOT CHICIIU(PHUUHBIM.

Komnnekchnvle coeounenus 6 xumuueckom ananuse.

CoenuHeHus, coieprKalliue CI0XHbIe HOHBI, CIOCOOHBIE K CYIIECTBOBAHUIO KaK B pacTBOpE, TaK
U B KPUCTAJUIE, OTHOCSTCS K KOMIUIEKCHBIM COEAMHEHUSIM.

ITo Teopun BepHepa MosieKyiia KOMIUIEKCHOTO COEMHEHMS COAEPIKUT LIEHTPAJIbHBIA HOH (Jale
BCEro MOJIOKUTENIBHO 3apsUKEHHBIN) — KOMIUIEKCOOOpazoBaTenb. Bokpyr Hero pacmonararorcs
MOHBI C TIPOTUBOIOJIOXKHBIM 3apsiIOM WM HEUTpalbHbIE YacTHUIIbI, Ha3bIBaeMbIC JIUTAHIAMHU.
Uucno cBsizell, 00pazyemMbIXx KOMILIEKCOOOpA30BaTeIeM C JIMTAaHAAMH, — KOOpPJIUHAI[MOHHOE
yucio. Yaire Bcero oHO NpuHUMAET 3HaueHus 2, 4 u 6. MoH-koMIiekcooOpa3oBaTellb U JIUTaH bl
COCTaBJISIIOT BMECTE TaK Ha3bIBAEMYIO BHYTPEHHIOIO KOOPAWHAIMOHHYIO cepy COeTUHEHUS.
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PeneH3HA
Ha pabogyre NporpaMyy 00 JHCIOHILIHEE «AHATHTHIECKAS XHMHA:
npenogaeaTensl KybazacEoro rocyJapecTEEHHEOTC VEEEepeHTETA FlRCTHTY TR

cpeaHero mpodeccHCHATEHOTO O0pasoeanma boaapera T A Angpmimesnso E.O.

Pabouas nporpamua paspaboTaHa HA OCHOBe PeJepansHOrD [OCYJapcTEEHHOTO
0DpasoEATENBEHOTO CTAHJAPTA IO CHOEIHATRHOCTH CPEJHETC OpodeccHOHANTEHOTO
obpasceanm 33.02.01 Papuanma vreepsEaesHoro npueasoM Musobpaayin PP
ot 13 moma 2021 r. Ne 449 (sapermcrprposad & Mesmocte P$ 18 aprycera 2021
Ne 646897

Pabouas nmporpasia BEMHOYAST COFSaTeNBHEIE EOMIIOHEHTEL: HAclopT pabodesd
MpOoTPaMMEL, CTPYETYVPY H COJepiEaHHe, 00pasoBaTeNbHEIE TEXHOIOTHH, VCIOBHA
pPEATHSAMHHE MpOTPaMMEl JHCIOHIUTHEEL, NepedeHb OCHOBHOH H JOMONHHTENBHOH
yae0HOH MHTEpaTypEl, MeTOIHYeCcKHe VEasaHHA ANA O0VHaioIIHECA IO OCEOSHHED
AHCOHIUTHHEL, OUeHOYHEIE CpPeAcTBa A74 EOHTPOIA YCIEEBaeMOCTH, KOHTPONE H
OIEHEY PesVIETATOE OCEOSHHA JHCITHILTHHEL

CogepEanme padoueH IporpaMMEl OXEATHEAET Eech MATEPHAN, HEOOKOIHMEIR I3
ODVIEHHA CTYJEHTOE CPEIHHX CHSITHATEHEIE VIeOHEIX SaEeTeEHH. PackprIEaroTCA
OCHOEHEIE IETH H 33390 H3YVIaeMOH JHCITHITTHHEL

B cIpyEType H COJep#EaHHH V9e0HOH JHCOHIUIMEE! OECIOPTa NpOrpaMMEl
ONpedeneHEl TEMEL H KOIH9eCcTED 9aC0E Ha HX HI3V9eHHe, YEaselEaeTcA 00bheM 9acoB
MAKCHMATBHOH, 00A3aTENEHOH ayHTOPHOH yueOHOH HarpysKH, CAMOCTOATENEHOH
paboTe obyuarommExcd. Cogep#anme NporpaMMEl HATIPAEIeHO HA NpHOOpeTEeHHE
ODVIANOIIMMHICE SHAHHH H YMEeHHH, HANPAEIeHHHX Ha GOpMHpOEBAHHE OOMeH
OK 02 1 npodeccromanmenex [IK 2.1-2.3 xoMmeTeAIHA, H COOTESTCTEYST ODBEMY
9acOE, YKAsaHHOMY E pabodeM ydue0HOM ITade. B pesyneTare HSYUeHHA
aucoamneEe OIL0S AgateTAgecEad XEMHAE OOVUAROIIMECE CMOEET IpPHMEeHATH
IOTVIeHHEE SHAHHA H YMeHHA E NpodeccHOHANBECH IJeATenbHOCTH. Pabouas
IIpOTPaMMa COCTAEIeHa KEATHDHIHPOEAHHO, JeMOHCTPHPYET DpodeccHoHATHIM H
EEICOKHH VPOESHE MeTOJHUECKOH MOJTOTOBEH H MOEET OHITE HCOOIBIOE3IHA E
0DpPas0EATENEHOM IPOIECcce.

PeleH3eHT:
Ipodeccop kadespr opragrgeckol xveH B Texaonorad PIEOY BO oI yol ¥,
I-p xpn. Have Crpensos BTL

) M.1.




Penensus Ha pabouyro yueOHyI0 mporpaMmy
JUCLUIUIAHBI K AHAJIUTHYECKAs] XUMUS)
i oOyuaronxcs 1o crnenuansHoctd CITO 33.02.01 @apmarys,
cocrasiieHHy1o npemnonaasaresiva @I'BOY BO «KyoI'Y»
bonpapessim JI.A. u Auapuiiuenxo E.O.

[IpencraBieHHas Ha pelieH3HI0 pabouast yueOHas IporpaMMa JUCIUILIAHBI
«AHanmuTU4ecKas XUMUs», pazpaboTanHas npenoaasatensimu bougapessim LA, u
Anppuituenko E.O., coorBercTByeT TpeOoBaHUSIM K pa3paboTke paboueit
IpOrpaMMBbl JUCIUIUIMHBI 110 TPOTrpamMMe IMOATOTOBKH CIIELUATIMCTOB CPEIHETO
3BeHa, peanusyeMblx B ®I'BOY BO «Ky6I'Y» u ero ¢unmanax d Apyrum
HOPMaTUBHO-IIPABOBBIM aKTaM, PErVIaMEeHTHPYIOIINM y4eOHBIH ITpoLecc.

B paboueli mporpaMMBbl pacKpbITHI LEJIH, 3ala4l ¥ MECTO IUCLUIUIMHEI B
ctpykrype IIIICC3. Pabouas mporpaMmMa maet mOJIHOE MPEACTaBICHUE O TOM, YTO
JOJDKEH 3HaTh W yMeTh OYyIyLMil CIeUalUCT B o0NacTu ¢apMaiuu, a Takke
YPOBEHb COJEHCTBUS CTAHOBIECHUIO MPO(ECCHOHATBHOM KOMIIETEHTHOCTH
(apmaneBTa, KOTOpBIM [OMKEH OBITH c(OpPMHUpOBAH B IIpOLECCe H3YUCHUS
TUCLUIUIMHBI K AHATUTHYECKAS XUMUSD).

PaGouas yuebHas nmporpamma auciuiuinabl cootBeTcTByeT @I'OC CIIO n
BKJIIOYaeT HeoOXoAuMble (OpMBI KOHTPOJISl 3HAHHWM, yMEHHH U HaBBIKOB
00yJaroLmxcsl, MO3BOJISET JOCTOBEPHO OIPENeNTh CTeTIeHb C(POPMHPOBAHHOCTH
npodeCCHOHANIBHBIX  KoMmmeTeHUud.  IIporpamMMa  COOEpKHUT  IEpeyYeHb
PEeKOMEHIyeMOH JHUTepaTypbl IO TeMaTHKe JUCLMIUIMHBI «AHaIUTHYECKas
xumusy. Comeprxanue paboueit mporpaMMsl HOTHOCTBIO cooTBeTcTBYeT ITTICC3 1
paboyemy yueOHOMY IutaHy 1o crnernuanbHocTH 33.02.01 «Dapmanus».

Takum oOpazom, pabouasi mporpaMma JUCLHUIUIMHBI «AHAIUTHYECKAs
XMMUSD» TIOJTHOCTBIO COOTBETCTBYET MPeIbIBIIEMbIM TPEOOBAaHUSIM U MOXET OBITH
HCIIOJIb30BaHa B y4eOHOM Mpoliecce.

Hupextop OO0 CA
«Candapmar

Cueaesa Anacmacus
FOpvesna




