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1 IlepeyeHb NIAHHPYEMBIX PpPe3yJIbTATOB O0Y4YeHHs] MO JAUCHHUILIMHE, COOTHECEHHBIX C
IUVIAHUPYEeMbIMH pe3yJIbTaTaAMHU 0CBOEHHs 00pa30BaTeIbHO MPOrPaMMBbI

B pesynbsrate ocBoenns OITOII GakamaBpruaTta 00y4arOUIMIICS TODKEH OBJIAJIETh CIEAYIOIIUMHU
pe3yJibTaTaMu 00y4eHUs MO TUCIUTIIINHE:

Vka3zanne
pasaena(-oB)
IACIUTUIAHEL
Kon u HanmeHoBanue | MIHAMKATOPHI TOCTHXKEHHUSI [nanupyeMble pe3yabTaThl OCBOCHUS e ’
KOMIIETEHI[UH KOMITETEHI[UN JIACLUILINHBI
MPEIYCMOTPEHO
0CBOEHHUE
KOMITETEHI[UN
OIIK-2. Criocoben OIIK-2.3. [Ipumensier 3HaThb: Temsr 1-5
MIPUMEHSATH OCHOBHBIC | 0a30BbIC 3HAHUS XHMHU, - OpeAMET W 3aJaYd  aHAJMTUYECKOH XUMHH,
3aKOHBI U METOBI ouosoruu (B T.4. MIEPCICKTHBEI €€ Pa3BUTHA. - OCHOBHBIC TTOHSTHS,
HCCISHOBaHUI aHATOMUH, TUCTOJIOTHH, pa3mensl M BHJABI  XUMHUYECKOrO  aHAH3a,
€CTECTBEHHBIX HAYK | OHOXHUMHUH, XUMUYECKUE PEAKTHBBI, IOCY/Y;
JUTSA PEIICHUA 33729 | MUKPOOHMOIIOTHH) JIIS -  XUMHKO-aHAJINTHYECKUE CBOMCTBA KOHOB B
po(heCCHOHATBHON | pEIIICHHUS 33139 B 3aBACHUMOCTH OT TIOJOXEHHUS COOTBETCTBYIOIIUX
eI TEIbHOCTH poheccnoHaTHHON 9JIEMEHTOB B mepuoanyeckoil cucreme [I.U.
IeATEeILHOCTH Meneneena;

- OCHOBHBIE TIOJIOKEHHUSI TEOPUU PAcTBOPOB: 3aKOH
JISWCTBYIOIIMX Macc, €ro NpUMEeHEeHHe K Hanboee
BO)XKHBIM THIIaM aHAINTHYECKUX PEaKIWH WM 3a1ad
AHATMTHYECKON XNMUH;

- MeroApl  KayecTBEHHOT'O OTIpeIeIeHUS
HEOPraHMYECKUX U OPTaHUYECKHUX BEIIECTB;

- TEOPETUYECKHE OCHOBBI M  MPaKTHYECKOE
IpUMEHEHHE XUMHUYECKUX METOJIOB
KOJIMYECTBEHHOTO AHAIIN34;

- TEOPETHYECKHE OCHOBBI METOIOB BBIJCICHHS,
pazleneHus, KOHIEGHTPUPOBaHMS  (OCaKICHHE,
9KCTPAKIH, XpoMaTorpadus);

- 0 3HAYCHHUH Kypca «AHATUTHYECKAS XUMHSD IS
NPaKTUIECKOH e TENLHOCTH CIICIUAINCTOB.

Ymers:

- CaMOCTOSITENbHO paboTaTh C y4eOHOW W
CIPaBOYHOM JINTEPATYPOH;

- paboTaTh ¢ XUMHIECKOW TIOCYION M peaKTHBAMHU;
- BUajeTh  TEXHUKOW  B3BENIMBAaHHWI  Ha:
TEXHOXMMHUYECKHX W aHATNTHYECKUX Becax;

- KaTMOpOBaTh MEPHYIO Mocyy (KoJIObI, OIOpeTKH,

TTUIIETKH);
- TOTOBHUTH pabouue pacTBOPHI, CTAaHAAPTH30BATH
THTPAHTHI;
- BBITIOJTHATD KOJIMYECTBEHHBIH aHaIN3

WHAWBHUIYaJbHBIX BEIIECTB H UX CMecell ¢
HEOOXOIUMOM TOYHOCTBIO;

- BJIAZICTh TEXHUKOW BBITIOJIHEHUS BCEX ONEpaluii B
KaueCTBCHHOM aHAJIM3¢ BEIECTB;

- BBIOJNHATH pacyeTl 10 JaHHBIM aHaIN3a,
MIPOBOTUTH MaTeMaTHIECKYIO 00paboTKy
PE3yIbTaTOB IKCIICPHUMEHTA,;

- B COOTBETCTBHHM C IIOCTaBJIECHHOHN 3ajadeil
BEIOMpaTh Hamboliee paIOHANBHBIA METOJ[ ee
pemieHus, CIUIAaHUPOBAaTh W IIOCTaBUTh HAYYHO-
HCCIIEIOBATEIHCKUH SKCIIEPUMEHT.

Baaners:

- OCHOBHBIMHU METOJIaMH aHAIIN3a PaCTBOPOB COJEH
U TUIICBBIX IPOTYKTOB Ha COICPIKAHHUE TIKEIBIX
METaJUIOB,  AHTHOKWCIUTENEH, KOHCEpPBAaHTOB,
MEeCTULIMJIOB U T.1.;




METAJIJIOB,

MECTHUIIN/IOB U T.JI.

- OCHOBHBIMU METOJIaMU aHaJlu3a PacTBOPOB COJIEH
Y MHILEBBIX MPOJIYKTOB HA COJEPMKAHHUE TSHKEIBIX
AHTHUOKHCIIUTEICH,

KOHCEPBAHTOB,

2 MecTo TUCHHMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

JlucuMIuiMHa OTHOCHTCS K 00s3aTeabHoi yactu OITOIT.

I/IBY‘ICHI/IIO AU CIHUITIIMHBI

HEOpraHuyeckasi XuMus, Oprannyeckas Xumus, pusnka.

VYcnemHoe ocBOeHME Marepuasna AUCHMIUIMHBI B paMKaX YCTAHOBJICHHBIX KOMIIETEHIIMM 1acT
BO3MOXKHOCTh OOYYaIOLIMMCSl TPOJOKUTH OCBOEGHHE 00pa30oBaTEeNbHON MpOrpaMMbl U YCIIEIIHO
NPUCTYIHUTh K U3YYCHHUIO JUCHUIUIMH: TEXHOJIOTHUS MPOIYKTOB M3 BOAHBIX OMOPECYPCOB, TEXHOJIOTHUS

IMUIICBLIX IMTPOU3BOACTB.

3 O0beM TUCHHUILINHLI B 32Y€THLIX ¢ JUHHIAX

OO6m1ast Tpy10€MKOCTb U CITUTTUHBI COCTaBIISIET 5 3.€., 180 Jacos.

4 Copnep:xxanue

AUCHUIIIMHBI,

4.1 CTpyKTypa AMCUHUILINHBI

CTPYKTYPHUPOBaHHOE
€ YKa3aHHEM OTBeIeHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKHX YacOB U BH/A0B YUeOHBIX 3aHATHIA

mo

TeMaM

npeamecTByCT OCBOCHUEC MpOorpaMm CICAYOMUX AOUCHHUILIIAH:

(pa3nenam)

Ounas popma 3aounas Gpopma
8 Pacnpenenenue Pacnpenenenune
§ YacoB I10 BUIaM 3aHITHH YacoB 110 BUIaM 3aHATHN
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1 2 3 4 5 6 7 8|9 10 11 12 13 14 15 16 | 17| 18 | 19|20
Tema 1. OOwue
TEOPETUYECKUE OCHOBBI B 16| 6 | 4 | 2 10 4 | 2|2 10 2
AHAJIUTHYECKOU XUMHUH
Tema 2. KnciioTHO-OCHOBHEBIE 20| 8 6 2 12 4 2 2 12 4
PaBHOBECHSI
Tema 3. OCHOBHEBIE 3TAITBI %110 6 4 16 4 2 2 18 4
AHAIIUTHYECKOTO OTIPEeICICHHsI
Tema 4. Merosl
orpejienieHust kadectBeHnoro | 44 | 32 | 8 | 24 12 10| 2 8 30 4
COCTaBa BELIECTBA
Tema 5. KonmnuecTBeHHBIH 46 | 34 | 12 | 22 12 8 2 6 34 4
aHaIu3
KypcoBoii npoekt (pabota) - -
Koncynpranun 2 2 2
KonTpons 26 26 17 9
Bcero yacoB B cemecTpe 180 90 | 36 | 54 - |62 -] -] 2]26]30]10]20 - |121]-118 2|9
Bcero uacos mo gucuumiaunne | 180| 90 | 36 | 54 - 62 |-| -] 2|36 |30|10 |20 - 121} -118|2| 9




4.2

Conep:xkanue JieKiuii

HanmenoBanmne TeMbl

KomuuectBo gacoB mo
dhopMam 00ydeHUS

OouHas | 3a0vHast

Tema 1.

O0uue TeopeTH4eCKHe OCHOBbI B AHATUTHYECKOI XUMUH

AnamuTHyecKas XUMUSA Kak (pyHIaMeHTaubHas Hayka. [IpeaMeT, 3aJaud U METOJBI
AHAJIMTUYECKON XMMUH, XHMUYECKHUM aHaJu3 Kak METOJ, XMMHMH. Pa3sHOBHUIHOCTH
XMMHYECKOTO aHaN3a: MOHATHE O XUMUYCCKHUX, (PU3MYCCKUX U (PU3UKO-XHMMHYCCKIX
MeToJIax aHalu3a. Poiib aHAMUTUYECKON XUMUU B KOHTPOJIE KaueCTBa ChIPbS, MPOIYKTOB,
BCIIOMOTATeNbHBIX MAaTepUaioB, B pa3BUTUU METOJOB KOHTPOJISI IPOU3BOJICTBA,
peryJupoBaHus, aBTOMAaTHU3allMM, MPOrPaMMHUPOBAHUS, ONTHUMH3AIMU U YIIPaBJICHUS
TCXHOJIOTNYCCKUM l'[pOL[eCCOM. AHaJ'II/ITI/I‘-IeCKaH XUMHUA U nepnoanqecxaﬂ CUcrteMma
J.N. Menpneneesa — 0CHOBa U3Y4YEHHSI XUMUKO-aHAJIMTUYECKUX CBOMCTB BELLECTB

PaCTBOpBI Kak CpCACTBa [UIA TIPOBCACHUA AHAIUTHYCCKUX peaKL[PIﬁ. Boz[a KaxK
PACTBOPUTECIIb. Teoplzm PaCTBOPOB, MOHHBIC PCAKIUMHU B PACTBOPAX, HUX 3HAYCHHC B
aHanuTU4YecKod xuMuM. CHUIIbHBIE M Cla0ble OJICKTPOJIUTHI. OCHOBHBIE TIOJIOKEHHS
TCOPUU CHUJIBHBIX JJICKTPOJIUTOB. 3aKkoH HCfICTByIOHIHX Macc, €ro MnpuMCEHCHUC B
aHAIIMTHYSCKON XuMuu. MonHoe MMPOU3BCACHUC BOABI. Ixama pH BOJIHBIX paCTBOPOB

Tema 2.

Kucji0THO-0CHOBHBIE PaBHOBECHUSA

34

[Iporonutnueckass teopusi  bpencrema-Jloypu.  KucinoTHO-OCHOBHBIE — peakIfid,
HCMOJb3yeMbIE B aHAINTHYECKOW XMMUHM — HeUTpanu3auuu, rugapoymsa. Pacuer pH un
pOH pacTBOpOB CHIBHBIX, CIaOBIX KHCJIOT M OCHOBaHWH. BydepHble cucTeMbl, HX
XapaKTEepUCTUKHU, MexaHu3M jeiictBus. Pacuer pH B OydepHbix pactBopax. bydepnas
eMKOCTb. [IpMeHeHne B aHaIH3€

CTpoeHre  KOMIUIEKCHBIX  coelMHEHUH. Tulbl  KOMIUIEKCHBIX  COEAMHEHUH,
UCTOJNB3YyEMBIX B AaHAIUTHYCCKOW XHMHH, TpeOOBaHUSA K HUM (YCTOWYHBOCT,
pacTBOPUMOCTh, OKpacka ¥ Jp.). FCmonb3oBaHWE KOMIUIEKCHBIX COCITUHCHUN C
OpraHUYECKUMU ¥ HEOPTAaHIMYECKUMHU JINTAaHIaMH B aHAITN3E

Tema 3.

OCHOBHBIE 3TaNbl AHAJTUTHYIECKOTO onpeaeJIeHust

[MoaroToBka 00pa3IoB K aHATKU3Y. XUMHYECKHE U (PU3NIECKHE CBOWCTBA aHAITM3UPYEMbIX
BelecTB. HaBecku BelecTB, UX ONTUMalbHbIE BeMUUuHBI. OTOOp MpOOHI I aHaIHu3a
OJIHOPOJIHBIX U HEOJHOPOAHBIX BEIIECTB

CriocoObl  TIEpeBEACHHS aHATM3MPYEMBIX BEUIECTB B PACTBOPEHHOE COCTOSHHE:
pacTBOpEHHE B BOJIC U IPYTUX PACTBOPHUTEINSAX, KUCIOTaX, IEJI0YaX, CIUIABICHHUE

OmmOKM aHATUTHYECKUX ompeneneHuil. Martemartmdeckas o0paboTka pe3ylbTaToB
n3mepennii. OleHKa pe3ynbTaToB, HMX TOYHOCTh. CraTncTdeckas o0OpaboTka
OKCIICPUMCHTAIIbHBIX JaHHBIX

Tema 4.

MeTtoabl onpeaeJeHus Ka4eCTBEHHOIo CoCraBa BelieCTsa

9-10

YcroBus BBITIOMTHEHUS] AHATUTHYECKUX PEAKNNH, cnenn(pUIHOCTh W YyBCTBUTEIBHOCTD.
Knaccudukanus mo mx Ha3HaueHHIO (BBIAEIEHHE, ONpEAEIeHe, NACHTU(HUKALNS), 110
TEXHHUKE BBIIOJIHEHUS (TMPOOMpPOYHbBIE, KamelbHbIE W 1p.), CIIOCOOBI MOBBIIICHUS
CEJICKTUBHOCTY W UYBCTBUTENBHOCTU peakuuil. MackupoBka MeEIIAaloNUX HOHOB,
perynuposanue pH

11-12

Ananutnueckas kiaccudukanus HOHOB. J[pOOHBIM M CHUCTEMAaTHYECKUH aHaIU3.
Wnentuukanyss HEU3BECTHOIO BEIECTBA, aHAIM3 pPAa3IWYHBIX HPHUPOAHBIX U
IIPOMBIIIUIEHHBIX 0OBEKTOB (BCIIOMOTaTEbHBIX MAaTEPUANIOB, ChIPbs, BOABI U T.1.)

Tema 5.

KosnuecTBeHHbBIIT aHAJIN3

13

OCHOBHBIE TTOHSTHS. KJ'IaCCI/I(i)I/IKaIII/ISI TUTPUMETPUYCCKHUX METOJOB aHAJIM3a. Texunka
MMPOBCACHUA TUTPUMCTPHUICCKOIO aHaIM3a. CriocoObI TUTPUMCTPHUICCKUX OHpCI[eJ'ICHI/Iﬁ
(OTZ[eJ'II)HI)IX HaBCCOK, HI/IHeTI/IPOBaHI/IH). HpI/IeMI)I TUTPOBAHUSA (r[p;{Moe, 06paTHoe,
3aMeCTI/ITCJ'H)HOG)

14

CriocoOb! BBIpaKEHUSI KOHIIEHTPALMI PacTBOPOB: MOJISIPHAST KOHIIEHTpALHs, MaccoBas
JIOJIST, TUTP, TUTP IO OIPENENIEMOMY BellecTBY. [lepBHUHBIE M BTOPUYHBIE CTAHAAPTHBIE
pactBopbl. CrocoOBl WX TPHUTOTOBICHHS, CTaHAApTH3alWM, XpaHeHus. CTaHmapTHBIC
BEIIlECTBA, TPeOOBaHN K HUM. TOUKa SKBUBAJIEHTHOCTH M KOHEYHAS! TOUYKA TUTPOBAHUSI.
OuKcHpoBaHNE KOHEYHON TOUYKH THTPOBAHUS. HANKATOPHI, MX KIACCH(PHUKAIIHS

15

Pacuets! B TUTpUMeTpun. AnkanumeTpust. AnuauMeTpus. TUTpaHThI, UX IPUTOTOBICHHUE
u cra"gaptusanud. OnpeneneHre KOHEYHOM TO4YkM TUTpoBaHMs. MHAMKAaTOpHEl MeTona
KHMCJIOTHO-OCHOBHOTI'O TUTPOBAHUSL.

Pacyer, mocTpoeHHe, aHaTM3 KPUBBIX TUTPOBAHUS (CHIBHBIX, CIa0BIX KHUCIOT H
OCHOBaHMI). BiusiHME CHIIbI KUCJIOT U OCHOBAaHHMI Ha XapaKTep KPUBBIX THTPOBAHUSI.

2 0,25




BLI60p HWHAWKATOpa IO KPHUBBIM TUTPOBAHHA, WHAWKATOPHBLIC OIIHOKH TUTPOBAaHUA,
IMPUYNHBI UX TOSIBJICHUS, CII0COOBI YMCHBbIICHUSA

16

XapakTepucTUKa pEeakUUil OKHCIEHHUS, BOCCTAaHOBJIEHMs. DakTopbl, BIUSAIOIIUE HA
HarpasJIeHHE X0/1a peakuu B pacTBope (pH, KOHIIEHTpanys HOHOB, TEMIIEpaTypa U Ap.).
Baxneiime okucauTend (Kajaus IepMaHTraHat, Kajirs OMxpomar, epoKCHI BOJOPOa) U
BOCCTaHOBUTENU (HATPUS CYAb(QUT, HATPHS THOCYIb(AT M Jp.), HCHOIb3yeMbIC B
aHanuTU4YecKoil xumuu. IlepmanranaTomerpust

0,25

17

KommnnekcHsie COCIUHCHHMUS. Tumel KOMIUTIEKCHBIX CO@I[I/IH@HI/Iﬁ, HCIOJIB3YEMBIX B
AHAJIMTHYCCKOMN XHUMUU, Tpe60BaHI/IH K HuM. OCHOBHBIE THIIBI COCIUHCHHUA C
OpraHn4eCKUMMU MW HCOPraHWYCCKHUMU JIMTaHJaMW B aHaJIUu3e€. BHyTpI/IKOMHJ'IEKCHLIe
XCJIaThI. Onpez[eneHI/Ie KCECTKOCTHU BOJbI

0,25

18

Aprenromerpudeckuil MeTo]] aHanu3a. [Ipurorosnenue pactBopoB. UHAMKATOPBI METOAA

0,25

Bcero yacos

36

10

4.3 Tembl 1a00paTOPHBIX 3aAHATHH

KoaunuectBo yacoB

Ne HanMeHnoBanue TeMsl 1o popmau
o0y4eHus
ouHas | 3aouHas
Tema 1. O61ue TeopeTHYECKHE OCHOBBI B AHATUTHYECKOH XUMHH
HaBecka BemiecTBa. B3BemnBaHue HaBECKM Ha TEXHOXMMHYSCKUX U AHAIUTHYECKUX
1 Becax. 3HAKOMCTBO C XMMHYECKOW MOCy/J0i (MEepHO# U 00lIero Ha3zHa4YeHHs, KOJIOBI, 2 2
MUIIETKH, CTaKaHBl, IUIHHAPHL U 1p.)
Tema 2. KuC10THO-0CHOBHBIE PABHOBECHS
5 AnmapaTypa W TEXHHWKA BBINOJHEHUS THTPUMETPHYECKUX onpeneneHnii. [IpaBuia 5 5
TUTPOBAHMs. BrIUnclieHe B TATPUMETPHYECKOM aHAIN3E
Tema 3. OcHOBHBIE 3TaNbl AHAJTUTHYECKOT0 ONPeeIeHUs
34 TexHuKa TPUTOTOBIICHHUS PACTBOPOB W PEAKTUBOB. [IpUTOTOBIEHHE CTaHIAPTHBIX 4 5
' pacTBOpOB M3 (PHKCAHATIOB
Tema 4. MeTojasbl onpe/eieHusi KAUeCTBEHHOI'0 COCTABA BellleCTBA
5-7 | Ananu3 cmecu katuoHoB I-11I aHanUTHYECKUX TPy 6 2
8-10 | Anammz cmecu katroHoB IV-V| aHanuTHueckux rpynmn 6 2
11-13 | AHanu3 cMecH aHMOHOB BCEX aHAJMTHUYECKHUX IPYII 6 2
14-16 | Ananu3 TBepABIX coiel (OmpeeNieHne aHMOHa ¥ KaTHOHA) 6 2
Tema 5. KoinuecTBeHHBIH aHAJIN3
[IpuroToBieHne pabodero pacTBopa COJISTHOM KHCIOTHL. OnpeneieHue ero THUTpa.
17-19 | Ompenenennie coxepXKaHusl THAPOOKCHIA HATpUs B pacTBOpe HEW3BECTHOM 6 2
KOHIIEHTpalu# (METOZOM ITUITETHPOBAHN)
20, 21 | OmpeneneHrie THAPOOKCHIA HATPHSI U KapOOHATa HATPUS IPH COBMECTHOM ITPUCYTCTBUH 4 2
22,23 | OrmpezeneHrie OKUCIIIEMOCTH BOJBI 4
24,25 | Omnpenenenrie o0mIel 5KeCTKOCTH BOJBI 4 2
26, 27 | Aprenromerpus. OnpereneHie KOHIGHTPAH TOBApPEHHON COJN 4
Bcero yacos 54 20

4.4 TeMbl NIPAKTUYECKUX 3aHATHI

HpaKTI/I‘leCKI/Ie 3aHATHA HC IPCAYCMOTPCHBI y‘le6HBIM IIJIaHOM.

4.5 Tembl cCeMUHAPCKUX 3aHATHH

CemuHapckue 3aHITHS HE TPELyCMOTPEHBI YIEOHBIM MJIAHOM.




5 CamocTtosiTesibHAsi padoTa 00y4aK A XCS

TpynoeMkocTb
CaMOCTOSITENTbHON
Tema Coneprxanue padoTHI
paboTsI, Yac.
OuHas 3a04Has
Tema 1. OGmue TeopeTHIeCKHUEe OCHOBHI B 10 10 3akperuieHue MaTepuaia JIEKINH,
AHATUTHYECKON XUMUHI CaMOCTOSITENIbHOE U3yUEHHE MaTepraa
Tema 2. KucinoTHO-0CHOBHBIE paBHOBECHSI 12 12 3axpennenne varepuarna JICKIHA,
CaMOCTOSITEIIbHOE U3yUYeHHE MaTepuaia
Tema 3. OcHOBHEBIE ATAITbl AHATUTHIECKOTO 16 18 3akperuieHue MaTepuaia JIEKINH,
OTIpETICTICHUS CaMOCTOSATENIbHOE N3yUYEHHE MaTepruana
Tema 4. MeToab! onpeneneHus! Ka4eCTBEHHOTO 12 30 3akperieHue Marepuana JIeKINH,
COCTaBa BEIIECTBA CaMOCTOSTENIbHOE U3yUYEHHE MaTepraa
Tema 5. KonnuecTBeHHBIHN aHaIN3 12 34 3axpenneine Mvarepnana JICKIHH,
CaMOCTOSITENIbHOE U3yUYeHHE MaTepuaa
KonTpoas 17 IloaroroBka k 3K3aMeHy
Bcero yacos 62 121

6 TemaTuka KypcoOBOIro NpoeKTHPOBaHHUS (KYpcoBoi padoThI)
KypcoBoe npoexktupoBaHue He IPETYCMOTPEHO YIEOHBIM IJIAHOM.
7 MeTtoabl o0y4deHust

OcHoBHBIMH (OpMaMH H3YYCHHUS JTUCHUILIMHBI SIBJISIOTCA: YTEHUE JICKIUH, IpPOBEACHUE
7a00paTOPHBIX 3aHATHI (3KCIIEPUMEHT), CAMOCTOsITEIbHAs PaboTa CTYICHTOB.

OCHOBHBIM METOJOM H3YYCHUSI TUCHUIUIMHBI SIBISIOTCA JICKIIMH, KOTOpPHIE TPOBOASTCS B
JEKIUOHHBIX aYAUTOPHUSAX C MCIOJF30BAaHUEM HATJAIHBIX MOCOOMI M MHTEPaKTUBHBIX cpeicTB. Ha
JEKIUSIX HCIOJB3YETC MYJIbTUMEIUNHOE MPE3CHTAIMOHHOE O000pynOBaHUE MJis JE€MOHCTpAIu
WJUTIO CTPATUBHOT O MaTepuasa, TabJIUIl K CXeM, OCHOBHBIX T€3MCOB U BHIBOJIOB 10 TeMe. [{enecoobpa3no
M0 KaXJOW TEeME COCTaBUTh CIUCOK TEPMHUHOB M TMOHSATUUA M TEpeYeHb KOHTPOJBHBIX BOIPOCOB,
KOTOPbIE BBIHOCATCS HA CAMOCTOSTEIIbHOE U3YUEHUE CTYAEHTOB. B X0/1€ nekuuii mpoBOAUTCS IKCIIpecc -
TECTUPOBAHUE CTYACHTOB IO MaTepuajaM pasjena.

B pesynbTaTe BBIMOJHEHUS JTaOOPATOPHBIX Pa0OT CTYACHTHI MOJNYyYarOT HABBIKM PabOTHI ¢
1abopaTOpHBIM 000PYJIOBAaHUEM, XUMUYECKON TMOCYI0M, MPOCTEHIIIMMH arapaTaMu, TpudopamMu u
CXEeMaMH, KOTOPbIE UCMONb3YIOTCS B XUMUYECKUX U TEXHOJIOTHYECKUX JTaOOpaTOPHUSIX, CO CIIPAaBOYHOM
U JApyroi creuuanbHON surepaTypoll. IlpuoOperator HaBbikM odopmieHus otueroB. Ilepen
1ab0paTOPHBIMU 3aHSATUSMHU MIPENOIABATEND JAET MOSICHEHHS 00 0COOEHHOCTSIX BBIITOJTHEHUS Pa0OTHI U
conepxanuu oruera. [locie npenbsBiieHus oGopMiIeHHOr0 oTyeTa (MHIUBUIYAIBHOTO JJIs KaXKIIOTO
CTYJICHTa) B PaMKaX BpEMEHH, OTBEJICHHOTO Ha JTa0OpaTOPHBIC 3aHSTHS, TPOU3BOAUTCS 3aIIUTa PAOOTHI.

O0s13aTebHBIM YCIIOBUEM aTTECTAIIMH CTYICHTOB SIBJISICTCS BBIIIOJIHEHHUE BCEX MTPEAYCMOTPEHHBIX
MPOrpaMMoi TaOOpaTOPHBIX padoT.

CamocrosiTenbHass paboTa CTYJACHTOB SBJSETCS BAXKHBIM KOMIIOHEHTOM HMX NMPO¢hecCHOHAIbHOU
IIOATOTOBKHU U BKJIFOYAET B CEOS:

- IOATOTOBKY K ayJMTOPHBIM 3aHATHSAM: H3YYCHHE MAaTEPHAJIOB JICKIIUH, I10I00p JIMTE PaTyPHBIX
HMCTOYHUKOB JIJII OTBETAa HAa BOMPOCHI IMPENOJaBaTEeNs M Y4acTUs B JUCKYCCHSX IO MPOOJIEMHBIM
BOIIPOCAM JUCHUTLIINHBI;,

- IOATOTOBKY K MPOMEXKYTOYHON aTTECTAIUU.

8 @oH[ OlEHOYHBIX CPEICTB /AJsl MPOBEAEeHHS TEKYIIero KOHTPOJIsI U MPOMEKYTOUYHOM
arrecTaluyu 00y4aIOIIUXCS MO0 JUCIUIINHE

[TpuBeneH B 00513aTeIbHOM MPUIIOKEHUH K pabouell mporpamme.
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11 IlepeyeHbp NPOrpaMMHOIO oOecledYeHHUsl, HCMOJb3YeMOr0 TPH OCYIIeCTBJIEHUHN
00pa3oBaTeIbLHOIO NMpoLecca Mo JUCHUNINHE

Hasnauenme (6a361 1 GaHKH TaHHBIX, Tum mpoxykTa
HaumMeHnoBaHHe MpOrpaMMHOTO IPOIYKTa TECTHPYIOLIHE TPOTPaMMBI, (ToJTHAs TMIIEH3NOHHAS BEPCHS,
MIPAKTHKYM, JICIOBBIC UTPHI U T.1.) | ydeOHas BEepcHs, IEMOBEPCHS U T.I1.)
Omnepanmonnas cucrema (Microsoft
Windows 10 Pro uiu Microsoft Windows
Professional 7 Russian Upgrade Academic KoMIuTeKC CHCTEMHBIX U JIMIeH3HOHHOE TPOTPaMMHOE
OPEN 1 License No Level wnu Microsoft YIIPABJISIONINX POrPaMM obecrnieueHne
Windows Vista Business Russian Upgrade
Academic OPEN 1 License No Level)
Odwucusrit maker (Microsoft Office Pro
Plus 2016 unu Microsoft Office 2010
Russian Academic OPEN 1 License No TekcToBBIN penakTop, TabNUYHbINH JIuneH3MOHHOE IPOrpaMMHOE
Level wiu Microsoft Office Professional | pemakrop, pemaktop mpe3eHTanuii obecrieueHue
Plus 2007 Russian Academic OPEN 1
License No Level)
Odmcuniit maxer LibreOffice TekcToBbI penakTop, TaGHI/IqHLHEI CBoOoHO-pacnpocTpanseMoe
peIaKkTop, peJakTop Ipe3eHTANH IporpaMMHOE oOecrieYeHUE

12 Onucanne MaTepUaAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOH JJs1 OCYIIeCTBJIEHHUS
00pa3oBaTeIbHOIO NMpolecca Mo AUCHHUIIHHE

JlaGopaTopHble 3aHATHS NPOBOAATCS B cHenManu3upoBaHHOM saboparopun 411. Ilpu
MPOBEJICHUU AYIUTOPHBIX 3aHATUM (JIEKIIMHA) HMCIIOJIB3YETCS COOTBETCTBYIOIIUN HWIITIOCTPATUBHBIN
MaTepual, a TaKXKe MyJIbTUMEINITHOE 000pyI0BaHUE.

Copeprxanue 1a00paTopHO pabOTHI

O6opynoBaHue, UCIOIB3yeMOe B padoTe

Tema 1. OOmue TeopeTHIecKrue OCHOBHI B
AHAJIUTHYSCKON XUMHUH

[ratuBe ¢ OropeTkaMu, TabopaTopHas mocyaa

Tema 2. KucnoTHO-0CHOBHBIE paBHOBECHS

TopcroHHBIE BECHI, IITATHB, IAOOPAaTOpHAS IMOcyAa (MepHBIE KOJIOBL,
W3MEpUTENbHBIE IWINHIPHI, OIOPETKH, IUIETKH, KOJOBI JuIs
TUTPOBAHUS, XHMHYECKHE CTaKaHbl, KareIbHHIIBI, OIOKCHI),
3JEKTPOIIINTKA.

Tema 3. OcHOBHBIE 3TaITbl AHATUTHYECKOIO
onpeaeseHus

TexHOXMMHUYECKHEe BEeChl, IITaTWB, JIA0OpaTopHas XHMHYECKas
nocya (MepHble KOJI0bI, KOJIOBI A1 TUTPOBAHMUS, IIUIIETKH, OIOPETKH,
XUMHYECKHE  CTaKaHbl, MEpHbIE  LWIMHAPBI,  KaleJIbHHULEL,
MUKPOIIIIATED).

Tema 4. Metob! onpeiesieHus] KaYeCTBEHHOTO
COCTaBa BEIlleCTBa

TopcroHHBIE BEChl, IITATHUB, JTabopaTopHas rmocyaa (MepHbIe KOJIOHI,
U3MEpUTENbHblE LWINHAPEL, OIOPEeTKH, IHIIETKH, KOJIOBI Ui
TUTPOBAHMS, XWMUYECKHE CTaKaHbl, KalleNbHUIIBI, MOPHCTHII
CTEKJISTHHBIA (DHIIBTP), MUKPOIIIATEIIH.

Tema 5. KomuecTBeHHEBIN aHATINA3

AHanuTHYECKHE BECh, TOPCHOHHBIE BECHI, IITATHB, JJAOOpaTopHast
nocyza (MepHbIe KOJIOBI, I3MEPUTENbHBIE IWIINHPBI, OIOPETKH,
TTUIIETKY, KOJIOBI JJIsl THTPOBAHMUS, XUMUYECKHE CTaKaHBI,
KareJIbHUIBI, TIOPUCTHIN CTEKIJISTHHBIA (QHUIBTP), MUKPOLIITIATEIH

13 MeTtoanyecKkue yKazaHHUsA sl 00YUAIONIUXCS 110 0CBOEHHIO TN CIUTIIMHBI

Pexomenoayuu no oceoenuio 1eKYUOHHO20 MAMePUana, n0020Mo6Ke K 1eKyuaMm

Jlekuuu SBJISIOTCS OCHOBHBIM BUJIOM YYEOHBIX 3aHATHI B BhICIIEM yueOHOM 3aBefieHHU. B xoxe
JEKIHOHHOIO Kypca IPOBOAUTCA W3JI0KEHUE COBPEMECHHBIX HAyYHBIX B3IVIAI0OB U OCBEILCHHE
OCHOBHBIX MpoOJieM H3y4aeMoil 00JacTH 3HAHWNA. 3HAYUTENbHYI0 YacTh TEOPETHUUYECKUX 3HAHHM
Oo0yyarouuiicss NOKEH TNOoJMy4aTh CaMOCTOSTEIbHO W3 PEKOMEHJOBAHHBIX HH(OPMAIMOHHBIX
UCTOYHHUKOB (y4eOHHKOB, IHTEpHET-pecypcoB, 2JIEKTPOHHOIM 00pa3oBaTeIbHON CPeIbl YHUBEPCUTETA).




B Terpaau 1is1 KOHCIIEKTOB JIEKIMH JOJDKHBI ObITh MOJS, T/1€ IO XOJy KOHCIEKTHPOBAHUS JEIal0TCs
HEOOXOAMMbIE TOMETKU. B KOHCIIEKTax peKoMeHAyeTCsl IPUMEHSITh COKPAILEHHs CIIOB, YTO YCKOPSIET
3anuck. Bompockl, BO3HUKIINE B XO/€ JEKIHI, peKOMEHyeTCs J1eJaTh Ha MOISIX M MOC/Ie OKOHYAHHUS
JICKIIUU 00paTUThCS 32 Pa3bSICHEHUAMH K IpernoaaBaTento. [locie okoHYaHUS TEKIIUU PEKOMEH Ty eTCsI
HepeuYuTaTh 3allCh, BHECTH MOMPABKU U JONOJHEHUS HA NoJsiX. KOHCIEeKThl IeKIUil peKoMeHayeTcs
UCMOJb30BaTh NPHU IOJArOTOBKE K JJAOOPATOPHBIM paboTaM, 5K3aMEHY, KOHTPOJIbHBIM TecTaM, IpH
BBITMIOJIHEHUH CaMOCTOSITENIbHBIX 3aaHH.

Pekomenoauuu no noo2omoeke K 1a60pamopHusvim padomam

JlJis MOATOTOBKHM K JaOOpaTOpHBIM paboTamM HEeoOXOauMO 3apaHee O3HAKOMHUTHCS C MepeuyHeM
BOIIPOCOB, KOTOPbIE OYAYT pPacCMOTPEHBI Ha 3aHATHH, COJEPNKAHUEM PEKOMEHIyeMOH IHMTepaTyphl,
WutepHer-pecypcoB. HeobxoaumMo NpodYuTaTh COOTBETCTBYIOLIME pa3[eibl, BBIAEIUTH OCHOBHbIE
MOHATHUS U TIPOLIECCHI, UX 3aKOHOMEPHOCTH U B3aUMHbIE CBS3U. [Ipy MOATrOTOBKE K 3aHATHIO HE HY)KHO
3ayuynBaTh yuyeOHBIH Matepuan. Ha 3aHATHSAX HEOOXOIMMO BBISICHSATH Yy IpernojaBaTesisi OTBETHl Ha
MHTEPECYIOIINE UK 3aTPYJHUTENbHBIE BOIIPOCHI, BHICKA3bIBATh U apryMEHTHUPOBATh CBOE MHEHHE.

Pexomenoayuu no opeanusayuu camocmoameabHoll padon vl

CamocrosTenbHas paboTa BKIIOYAET U3yueHUE yueOHO! JINTepaTypbl, TOUCK HH(POPMALUH B CETU
HHTepHET, HOATOTOBKY K JJAOOPATOPHBIM 3aHITHUSIM, 3K3aMEHY, BBIIOJHEHHE JOMALIHUX MPAKTUYECKUX
3agaHuil (oopMiIeHHE OTYETOB MO JaOOPaTOPHBIM paboTaM, W3yYEHHE TEOPETHUECKOro MaTepuaa,
BBIHECEHHOT'0 Ha CAMOCTOSTEIbHOE U3yYEHUE U T.1.).
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