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IHosicHuTebHAA 3aMIHCKA
Paboyas mporpamma JUCHUIUIMHBI COCTaBJI€HA B COOTBETCTBUHU C TpeboBanusamu deaepanbHOro
rOCy/IapCTBEHHOT0 00pa30BaTeIbHOTO CTaHaPTAa BBICIIETro NMPOGeCCHOHATIBHOTO 00pa30BaHus
110 HAINpaBJIEHUIO MOATOTOBKU HampasiieHne noarotoBku 44.04.01 Ilenarornueckoe
oOpa3oBaHue, MarucTepckas nporpamma: «EctecTBeHHO-HaydHOE 00pa30BaHUE»

JIMcuMIUInHA OTHOCHTCS K TUCITUIUIMHAM TI0 BEIOOPY YacTH OJI0Ka AUCIUTLINH Yy4eOHOTO IJIaHa.
TpynoeMKocTh MUCHUTUIHHEL: 4 3.€./ 1444.;
KOHTaKTHas pabora:
3aHSTHS JIEKIIMOHHOTO THTa — 2 4.,
3aHSATHUSI CEMUHAPCKOTO THIIA - 6 4.,
KOHTPOJIb CAMOCTOSITEIbHOW paboThl — 4.,
WHasi KOHTakTHas padorta — 0,25 4.,
KOHTpOJIHpyeMas MUCbMEHHas padota — 4.,
KOHTPOJIb — 3,754.,
CP-1324,,
TpynoemkocTb nucuUIIMHbL: 144 yacoB, 4 3a4€THBIX €UHUIIBI.
KiroueBble cj10Ba: XUMUYECKHE 3JIEMEHTHI, IIPOCTHIE U CJIOKHBIE BEIIECTBA, OCHOBHBIE 3aKOHBI
CTEXMOMETPUU SKBHUBAJICHT, aTOMHBbIE U MOJIEKYJISPHBIE MacChl, MOJb, aTOMBbI, MOJIEKYIbI,

(1)I/I3I/IKO-XI/IMI/ILICCKI/IC METObI HucciaecaoBaHuAd, XUMHUYECKaAa mnmocynaa, PCAKTHUBEI,
TUTPUMETPUUCCKUEC U TPABUMCTPHYCCKHUEC METOABI aHAJIN34a.



1. Hesn u 3a1a4u JTUCHUTLIHHBI
IIK--2 — cnocobeH K OpraHm3aiuy, OPOSKTUPOBAHUIO U peaju3aluu  y4eOHO-
BOCIHMTATENIFHOTO MIPOIIEcca B CUCTEME TPO(PECCHOHATBHOTO 00pa30BaHUSA

TlokazaTensasMu KOMIIETEHIIUN SIBJISIOTCA:

3uanus

- OCHOBHBIE XUMHUYECKHC IMOHSATHS: BEIIECTBO, XHMHYECKUN D3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTCIILHBIC aTOMHAss W MOJICKYJISIpHAsT MacChl, MOH, AJUIOTPOIHS], MU30TOIBI, XUMUYCCKAs
CBSI3b, DIIEKTPOOTPHUIIATEIIHPHOCTh, BAJICHTHOCTh, CTEIICHb OKHUCIICHHUS, MOJIb, MOJISIpHAs Macca,
MOJISIPHBI 00BEM, PACTBOPBI, AIEKTPOIUT M HEIICKTPOIHUT, FICKTPOTUTHYCCKAS JUCCOIUAITHS,
OKHCJICHHE ¥ BOCCTAHOBJICHUE, TEIUIOBOW d((EKT PEaKINK, CKOPOCTh XUMHUECKON peaKITHH.
-OCHOBHBIC 3aKOHBI XUMHUH: 3aKOH COXPAHCHHsI MAacChl M DHEPTHH, KPATHBIX OTHOIICHHUH,
MMOCTOSTHCTBA COCTaBa, 00hEMHBIX OTHOIIICHUH;

- 00IIMe CBEICHUS O XUMHUYECKOM JJIeMEHTe (Ha3BaHWE, XMMHUYCCKHA CHMBOJI, OTHOCUTEIIbHAS
aTOMHas Macca), TEPMHUHOJIOTHIO 1 HOMEHKJIATYPY BKHEHITUX XUMHUYECKUX COCIMHCHHMIA,
-CTpOCHHE aroMa »dJIeMEHTa (3apsj sjpa; YHCIO TPOTOHOB W HEHUTPOHOB B SIpE; YHUCIO
JJIGKTPOHOB; WX pACIpeAeiCHHEe 10 JHEPreTUYSCKHM YPOBHSAM, IOAYPOBHSIM W aTOMHBIM
opouTansim);

-CBOMCTBa TIPOCTOTO BEIIECTBAa, OOPa3yeMOT0 JaHHBIM 3JIEMEHTOM (MeTall, HEeMeTaJll,
arperaTHoe COCTOSTHUE TIpU OOBIYHBIX YCIIOBHSIX, THIl XHMHYECKOW CBS3W B BECIIECTBE),
METOJIOJIOTHIO TPUMEHEHHUS TEPMOJUHAMHYECKOTO M KHHETHUYECKOTO TIOJXOJ0B K OITMCAHUIO
XHUMHYECKUX TIPOIECCOB;

-OCHOBHBIC TIpaBWJIa OXpaHbl TPyla M TEXHUKH OE30MACHOCTH MpU paboTe B XUMHUYECKOU
abopaTopu.

-TEOPETUYECKUE OCHOBBI KIIACCHYECKHX M (PU3MKO-XUMUYECKUX METOJIOB aHAIIN3A.

Yvmenusn

- Ha3bIBaTh HEOPTaHWYECKUE BEIIECTBA M0 «TPUBHAIBHOW» WIIH MEXTYHAPOHON HOMEHKIIATYPE;

-OTPENIeNATh: BAJICHTHOCTh M CTENEHb OKHCJICHHMS XMMHYECKUX JJIEMEHTOB, THUIl XHMUYECKOU

CBS3W B COCIUHEHHUSX, 3apsj HMOHA, XapaKTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHUYECKHX

COEIMHEHMH, OKUCINUTENL U BOCCTAHOBUTEIb;

-XapaKTepHU30BaTh: 3JEMEHTHI B MEpHOJaX M TPYIIax IO HUX IMOJoKeHuro B Ilepuomnyeckoit

cucreme JI.1. MenpaeneeBa; oOnue XMMHAYECKHE CBOKMCTBA METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX

KJIACCOB HEOPTaHMYECKUX COCAMHEHUM;

-00BSCHATH: 3aBUCUMOCTh CBOMCTB BELIECTB OT UX COCTaBa M CTPOCHUS; MPHUPOIY XUMHUECKON

CBs3U (MOHHOM, KOBAJICHTHOM, METAJNIMYECKOM ), 3aBUCHMOCTh CKOPOCTH XMMHYECKOH PEaKIuu 1

MTOJIOYKEHUSI XUMHUYECKOTO PABHOBECHSI OT PAa3IMYHBIX (PAKTOPOB:

-paboTaTh C XHUMHUYCCKUMH PEAKTUBAMH, PACTBOPUTEISAMH, JIAOOPATOPHBIM XHMHUYECKHM

o0opynoBaHueMm;

-HCIIOJIb30BaTh (DU3UKO-XMMHYECKHE METOJbl aHalu3a Uil YCTAHOBJICHHUS KauyeCTBEHHOTO
COCTaBa BEIIECTBA;

-[IPOBOUTH PACUET PE3YyNbTATOB KOJMUYECTBEHHBIE ONPEICIICHNS B ONTUUECKUX U AIEKTOPOXUMHUYECKUAX
METOJax aHaJIn3a;

-IIPOU3BOJUTH OIIEHKY MOTPEIIHOCTEN pe3ylbTaToB (PU3UKO-XUMHUUECKOTO IKCTIEPUMEHTA;

-0QOopMIIATH Pe3ylbTaThl JKCHEPUMEHTANbHBIX W TEOPETHUECKUX padboT, ¢GopMyIHpoBaTh

BBIBOJIBI.

HaBbixku

- BIIAJIETh METOJAMH ONPEAEIICHUS BO3MOKHOCTH IPOTEKAHUS XMMUYECKUX IMPEBPAIIECHUN B
Pa3IMYHBIX YCIOBHUAX U OLEHKU UX MTOCIEACTBUM;

-BJIaJIETh TEOPETHUYECKUMH METOJAaMU OIKMCAHUs CBOMCTB MPOCTBIX M CJOKHBIX BELIECTB HA
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OCHOBC€ HX ITIOJIOKCHUS B HepHOI[H‘-IeCKOfI CHUCTEMC XUMHUYCCKUX JJICMCHTOB,

-BIIaZieTh cnoco0amu 0e30macHOro OOpalieHus C TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMH,
1a00paTOPHBIM 000PYIOBAaHHEM;

-BJIaACTb MCTOJaMU IPUT'OTOBJICHUA paCTBOPOB SaﬂaHHOﬁ KOHLCHTpaluu.

-BJIaACTb OCHOBHBIMU IIpHEMaMU IIPOBCACHUSA (bI/I?;I/IKO -XUMHYCCKUX I/I3MepeHI/H\/JI;

-BJIaA€Th METOHdaMU KOppeKTHOfI OLCHKHU HOFpCHIHOCTeﬁ Ipru MNOPOBCACHHUHN XHUMHWYCCKOI'O
IKCIICPUMEHTA;

-BJIaACTH OKCIICPUMCHTAJIbHBIMU METOJaMU ONpCACICHUA XUMHNYCCKHUX CBOMCTB u
XapaKTCPUCTUK HCOPIraHNYCCKUX COeI[HHeHI/Iﬁ.

3agaum BOCIUTATEIBHOI0 XapaKTepa:

- popMUpOBaHUE Y CTYACHTOB HAyYHOTO MUPOBO33PEHHUS, (PU3UKO-XUMUYECKOTO MBIIIJICHUS,
pa3BUTHE LEIOCTHBIX NMPEACTABICHUI O IPUPOIHBIX MPOIIECCAX;

- BOCIUTaHHE OTBETCTBEHHOI'O OTHOIIECHHUS K IPUPOJE, OEPEKHOr0 OTHOIIEHUS K yUeOHOMY
000pyI0BaHUIO;

- YMEHHeE KUTh B KOJJIEKTUBE (00IIaThCs U COTPYAHUYATE) Yepe3 yueOHbIN MaTepHuall;

- C1IOCOOCTBOBATh BOCIIUTAHUIO COBEPIICHCTBYIOIINXCS COLIMAIbHO-YCIIEIIHBIX JTMYHOCTEH;

- BOCIIUTAaHUE YyBCTBA OTBETCTBEHHOCTH 33 MPUMEHEHUE NOJNyIeHHbIX 3HAaHUM, YMEHUN U
HaBBIKOB.

Tabnuma 1. [lepeuenp muaHupyeMbIX pe3yIbTaTOB OOYUIEeHHUsI TIO TUCIUIIINHE, COOTHECEHHBIX C
WHIUKATOPaMHM JIOCTUKEHUS KOMIIETEHIIHI

Komnerenuus NHauKaTopbI 10CTHKEHU S Pe3yabTarnl 00yyeHus
(K01 ¥ HANMECHOBAHUE) KOMIeTeH M
(K01 1 HAMMEHOBAHUE)

IK--2 — ciocoOeH k UIIK- -2.1 IPOEKTUPYET LIeJIEBOM,
OpraHu3aIuH, COJIepKaTeIbHBIHI u
MPOEKTUPOBAHUIO U NpOIECCyalbHbI  KOMIIOHEHTHI
peanu3anuu yaeOHo- poeCCHOHAIIBHOTO 00y4YeHUs,
BOCIMTATEIILHOTO po(eCCHOHATLHOTO

mporecca B CHCTEME oOpa3zoBaHus u
po(HecCHOHATLHOTO JIOTIOJTHUTEITLHOTO

obOpazoBanus (3.9) poeCCHOHAIBHOTO

o0pazoBaHusI.

29, OCYIIECTBIISICT OpraHu3aIHUIo
y4eOHO-BOCITUTATEIIBHOTO
npoiiecca B cucreme
npo(eCCHOHATLHOTO
o0pa3oBaHusl.

23 ornpeenser 0COOEHHOCTH
peanuzamnuu COBPEMEHHBIX
00pa30BaTENbHBIX TEXHOJOTUH C
LENBIO dopmupoBaHus
npodeccnoHambHBIX
KOMIIETECHIIUH.

24 _ pa3pabaTbiBaeT KOMILIEKC
OIICHOYHBIX CPEJICTB KOHTPOIS U
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pe3ynbTara  00pa3oBaTEIBLHOTO
nporecca

2. O0beM AMCUHUILIMHBI 110 BHAaM Y4eOHO#i padoThl

Tabmuua 2. O0beM JUCHUIUIMHBL IO BUJaM y4eOHOM paboThI

(o0masi TPy10eMKOCThH COCTABJISAET 4 3a4€THBIX eIMHMII)

Pacnipenenenue no
Bunpsl yaeOHOI paboThI Bcero yvacos ceMecTpaM B Hacax
3
OO0uiasi Tpy10€eMKOCTb IV CIIUTIJIMHbI 144 144
KonrakTtHas pabora
Jlexuuu (JI) 2 2
Jlaboparopusie paboTs (JIP) 6 6
CamocrosiTesnnnasi padora (CP) 132 132
Bua uToroBoro KOHTpoJIst DK3amMeH DK3aMeH




3. Coaep:xkanne AUCHUNIMHBI

Tabnuna 2. Pacripenenenue 4yacoB 1o TeMam (MOJIYJIsIM) U BHJIaM Y9eOHOH paboOThI

Ne
pazzena
(Momyis)

HaumenoBanue paznenos (MOaynei)
U TEM JUCIUITIINHBI

O0beM B yacax

Bcero

J

JIP

Kontp

CPC

1

Moayab Nel OcHosHbie noHAmUsL U 3AKOHbL XUMULU.
Cmpoenue gewecmea

[Ipeamer XUMUU, XUMHUYCCKHUE CHCTEMBI;
KIacCU(UKAIUs  HEOPTaHWYECKUX  COCJAMHCHUN;
OCHOBHBIE CTEXMOMETPUYECKHE M Ta30BbIC 3aKOHBI,
ATOMHO-MOJIEKYJIIPHOE yUEHHE.

IIpocteie wm cnoxubie BeniectBa. duznueckue u
XUMHUYECKHNE CBOMCTBA MPOCTHIX BemiecTB.. CI0KHbBIE
XUMUYECKHE COEAMHEHUs, UX KIacCUu(PUKaIHs.
MOJIy4€HHE, CBOMCTBA. [ MAPOKCUABI U KUCIOTHI Kak
XapaKTEPUCTHUECKUE COCAMHEHHS, TIOJyuYeHHEe |
coiicta. Comm, Kinaccudukanus, TMOJIyYEHUE,
cBorictBa. CTpOEHHE aToMa, CTPOEHUE SAIPa, OCHOBBI
KBaHTOBOI MEXaHWKH, KBAHTOBEIE YHucIa.,
MEePUOANYECKUI 3aKOH M TEePUOJIMYECcKasl CHUcTeMa
XUMHUYECKUX DJIEMEHTOB B CBETE TEOPHUU CTPOCHHS
atomMa. XWMHYecKas CBI3b HW ee  THOH
KPHUCTAJUIMYECKUX PEIIETOK.

OCHOBHBIE TIOHATUSI XUMHUYECKON TEPMOJAMHAMHUKHU.
OcHOBbl  TeMOXUMHUH. CKOPOCTh  XMMHYECKOU
peakuuu. Karanus3, BUIBI KaTain3a, MEXaHHU3M
KaTaJIuTHIECKOTO JICUCTBHSL. Xumudeckoe
paBHOBECHE, CMEIIEHUE XUMHUYECKOTO pPaBHOBECHS,
npuniun Jle-Illarense

75

2

3

4

66

Moayab Ne2. JKuokoe cocmosnue e6euwjecmsa.
Pacmeopwvi. Kunemuxa

Knaccupukanus ~ pactBopoB.  Tepmoaunamuka
mpouecca pactBopeHus. KoymuratueHble CBOWCTBA
pactBopoB. PaBHOBecus B pacTBOpax ciaObIxX
AEeKTpoInTOB. KOHCTaHTa U cTEneHb NUCCOLMALNH.
CunpHble DJIEKTPOJINTHI, aKTUBHOCTb, MOHHAs CHJIA
pacTBopoB. Teopum  KHUCIOT M  OCHOBAHMI.
Bopopoanslii mnokaszarens. OOMEHHblE peakLUU
Mexay wnoHamu. [IpomsBeneHne pacTBOPUMOCTH.
Peakuuu HelTpanu3auuu U ruapoJin3a.

Peakuuu oxucineHuss — BOCCTaHOBIIEHUS.

OcCHOBHBIE TOHATHUSA: CTENEHb OKHUCIEHHS, MPOLECC
OKHUCJIEHHS IPOLECC BOCCTAHOBJIEHUS, OKHUCIUTEID,
BOCCTBHOBUTEIIb. CocraBiienne ypaBHEHUN
XMMHMUYECKUX OKUCIIUTEIBHO — BOCCTAHOBUTEJIBHBIX
peakumii. Knaccudpukanus OBP. OxucnurensHo —
BOCCTaHOBUTEJIbHBIN MOTEHLIUAL. YpaBHeHue
Hepucra — [Ilerepca. BimmsHMe  pas3nuyHbIX
¢dakTopoB Ha mnporekanue OBP: koHueHTpams
pearentoB, pH cpenpl, Temneparypa. Hampasnenune
nporekanuss OBP. DOnekrponus pacmiaBoB  u

69

4,25

66




pacTBOPOB. [MpakTrueckoe NpUMEHEHHE
ANEKTPOIIU3A.
KonTtpons 8.25
HKp 0,25
Uroro 144 2 |6 4 132

4. CamocTosTe/IbHAs1 paboTa 00y4aromuXxcs.
Tabnuna 3. CoxeprkaHrue caMOCTOSITENIbHON pabOThl CTYICHTOB

Ne Bun Pasznenbl unu Tembl dopMa OTYETHOCTH
/Tl | CaMOCTOATEIbHON paboueil mporpamMmmbl
paboThI
1. Joxnao [ToTeHIMOMETPHUUYECKOE ONPEIETICHHE
CoZepKaHus HCO®*B MPUPOJIHBIX BOJAX.
2. |Camonooeomoexa |[MeTpoJIOTHYECKUE ocHoBbI[ loka3 mpe3eHTanui
npezenmayus NOXWMHYECKOTO aHAIN3a C UCIIOJIb30BAaHUEM
meme MYJIBTH-MEINa
3. [Unousudyanvnoe |KoBaneHTHas HEMnoJIsIpHasi, [Y CTHbIE U MHCbMEHHBIE
JomawHee 3a0aHue [KOBAJICHTHAsL TOJSIpHAs W WOHHAS OTBETHI HA 3aHATHUSX.
XUMHUYECKUE CBSI3H. BricTyruieHns ¢ ToKIagamMu U
edepatamu.
4. |Pegepam OCHOBHBIE THIIBI XUMHYECKOM CBSA3U. |YCTHBIE U MMCbMEHHBIE
MexaHn3Mbl 00pa30BaHUs KOBAJICHTHOM OTBETHI Ha 3aHATHSIX
CBSI3U: OOBIYHBI U JIOHOPHO-
AKI[ENITOPHBIN.
5. |Pegpepam KommiekcooOpa3oBaTenu,  JUTaHIBL, |Y CTHBIC U THCHMEHHBIC
BHYTpEHHSII M BHEIIHSS  cdepa OTBETHl Ha 3aHATHSIX.
KOMILIEKCOB, 3apan U [BeICTyIIeHUs ¢ JOKJIalaMU 1
KOOPIMHAIIMOHHOE YHCJIO KOMIUIEKCOB. [pedepaTtaMu
6. |Pegpepam [Tepuoanueckuit 3aKOH u
[EPUOINYECKAasT CHUCTEMA JJIEMEHTOB [Tokas npe3eHTalun Ha
JI.M1. MenneneeBa B CBET€ HOBBIX BaHATHAX
HAay4YHbIX HUCCIIEJOBAaHUN
HACCIIEIOBAHUN.
7. |Pegpepam
[lpuHuun  HaumeHbliedl  »Hepruu. [[loka3  mpe3eHTauuii  Ha
[TpaBuiia KiteukoBckoro BAHATUAX
8. |Joxnao KomnuekcHbie coenunenus. Teopus [[loka3 — mpeseHTauumii  Ha
CTPOCHMSI KOMIUIEKCHBIX COEAMHEHUI BaHATUAX
BepHepa.
9. oxknao Peakmuonnas cnocoOHoOcCTh BelrecTs: [[Tokas Mpe3eHTaluN Ha
XUMHUSL W TEpPUOJUYECKas CUCTEMa BaHATUSIX
PIIEMEHTOB.
10. |Camonooeomoska
Kpucranamueckoe coctosiuue [[loka3 mpe3eHTanuii  Ha
BEIllECTBA. BAHATUSIX
11. |Camonoozomoska
Tunel kpuctamnnmueckux pemerok U [[loka3 mnpeseHTanmii  Ha
WX BIUSHUE HA (U3MUYECKUE CBOWCTBA [aHATHUIX




TBEPABIX BCIICCTB.

12. |Camonoozomosxa
OcobenHocTn kpucrajuimdyeckoro [[lokas mpesdeHranmii  Ha

CTpOGHI/ISI MCTAJJIOB U UX (1)I/I3I/I‘-I€CKI/I€ BAHATHUAX
M MEXAHUYECKHE CBOMCTBA.

Bcero gacos 102

4.1. Tembl ceMeCTPOBBIX 32/IaHUIA.

° CocTaBiIeHHE CXEM XUMHUYECKUX U KOHLOCHTPAIMOHHBIX TaJIbBAHUYCCKUX 3JJICMCHTOB,
pacuet D/IC ranbBaHUYECKHUX IJIEMEHTOB.

e (CocraBnenue peakiui anexTposusa. Pacuersl ¢ ucrnons3oBanrem 3akona dapanes.

o CocraBnenue ypaBHCHI/Iﬁ OKHCIIUTCIIbHO-BOCCTAHOBUTECIIBHBIX peaKuHﬁ METOJaMH
AJNIEKTPOHHOTO OajaHca.

e Pacyersl C HCHOJB30BAHWEM TOHATHM O pPAacTBOPUMOCTH U  IPOMU3BEICHUHU
PACTBOPUMOCTH AJId paCTBOPOB MaAJIOPACTBOPHUMBIX CUJIBHBIX 3JICKTPOJIUTOB.

e (CocraBneHue ypaBHEHUH peakIMii MOHHOTO OOMEHa W THUAPOJN3a; pacueT BenuuuH pH
B pacTBOpax ci1albIX, CUJIbHBIX JIEKTPOJIUTOB.

e Krnaccubukamnusi, HOMEHKJIATypa, IOJy4YeHHE M CBOWCTBA OCHOBHBIX KJIACCOB
HCOPraHNM4CCKUuXx COC}II/IHeHHﬁ.

° CTGXI/IOMGTPI/I'—IGCKI/IG pacye€Thl; paCcuCThbl C HUCIIOJIB30BAHHUEM HOHATHU O KOHIOCHTpaluunu
pacTBOpOB.

e CrpoeHHE aTOMOB U XMMHUYECKAs CBSI3b; CTPOCHUE MOJICKYIL.

e  DHEpreTuka XUMUYECKUX peakiuid. XMMUKO-TEPMOJNHAMHYECKHE PACUETHI.

e [loreHimomerpuyueckuii aHamus. TeopeTnueckue OCHOBBI. [IpakTHueckoe mpuMeHEeHHE
Merona. O6opyaoBaHue U MPUOOPHI.

e @dorToMerpuueckuii aHanu3. TeopeTudyeckue OCHOBBI MeTofa. (OCHOBHBIE TPUEMBI
dboTomeTprueckux u3MepeHuil. dotoMeTrpuueckoe TUTpoBaHue. [IpakThdeckoe MpUMEHEHHE
MeTo/1a.

e Penokxcumerpuueckoe tTutpoBanue. Kiaccudukanus MeTooB, peakiuu, JexKale B ux
ocHOBe. PacyeTbl CTaHAApPTHBIX MOTEHIMAJIOB TMOJYPEaKIUHd B PA3IUYHBIX YCIOBHUSAX
TUTpOBaHUs. HAMKATOPBI OKUCIUTEIHHO-BOCCTAHOBUTEIHHOTO TUTPOBAHUSI.

e buonoruueckne u OMOXUMHUUYECKHUE METOAbI omnpenenenus. Teopus meronos. OOmactu
WCIO0JIb30BAaHUS B KAYECTBEHHOM U KOJIMYECTBEHHOM aHaJIU3e.

e  ®doTOMETpUUECKHE METO/bl aHAJIN3a. 3aKOHBI, JeKallue B oCHOBe Meroza. [Ipubopsl u
obopynoBanue. [IpakTruueckoe npuMeHEHHeE.

e  DIEKTPOBECOBOM U KYIOHOMETPUYECKUN METOJbl aHaln3a. TeopeTH4YeCKHe OCHOBBI
MeTo10B. Obume npuemsl, [IpakTuueckoe npuMeHeHue (IPUMEpHI).

e  AJrOpUTMHYECKUN TOIXOJ MPU aHAIU3€ CMECH HOHOB B KAaYECTBEHHOM aHAJIM3E.
[TpuHIMIBI COCTABICHHS X0/1a aHAIIM3a CMECH MOHOB U aHAIU3 HEU3BECTHOTO CYXOIO BEIIECTBA.

e MecTo M pOJb B aHANUTHUYECKONW XUMHH CPeOu APYTrUX AUCLMILIUH, MEXKIpPEIMETHAS
uHTerpanus. Ee 3HaueHue U poJib B pa3BUTUU APYTUX HAYK U B PA3BUTHHU MPOMBIILIEHHOCTH.

4.2 IlepeyeHb y4eOHO-METOAMYECKOr0 O0ecmedYeHUsl JIsl CAMOCTOATEJbHOH PadoThl
o0yuyarmuxcst

bapkosckuii, E.B. O6mas xumus / E.B. bapkosckuii, C.B. Tkaues, JLI. Ilerpymenko. -
Munck : Bemmiimas mkona, 2013. - 640 c. - ISBN 978-985-06-2314-0 ; To >xe [DneKTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=235669
Amnapnes, A.1. O6mas xumusi. COOpHUK 331aHUi ¢ IpUMEpaMu pelieHuil : yueOHoe nocoodue /

AWM. Anapues, JLU. Adonuna. - Hoocubupck : HI'TY, 2013. - 119 c. - To xe
[DnexTponHsIit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228947

MoxoB, A.. COopHuK 3amau mo oOuieil xumun : yuebHoe nocoodue / A.M. Moxos, JI.W.
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[Mypeiruna, 1.M. Anrtommuna. - KemepoBo : KemepoBckuil rocynapCTBEHHBI YHUBEPCUTET,
2010. - 155 ¢ - To  xe [DnexTpoHHBI  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232378

Jlyneiiko, T.I'. BBenenne B oOmyro xumuto : yuaeOHuk / T.I'. Jlymeiiko ; Xum. dak.. -
PocroB-#/]] : M3a-tB0 HO%. denep. yH-Ta, 2010. - 232 c. - To xe [DHeKTpOHHBIA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=241121
O6mast xumus. 3agaunuk / . - EkarepunOypr : U3narenscTBo Ypanbckoro yHuBepcurera, 2012.
- 52 c¢. - ISBN 978-5-7996-0767-8 ; To xe [Dnextponnsiii pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=239712

CanbHukoBa, E. Ananmutudeckass xumus : npaktukym / E. CampnukoBa, T. octoBa . -
Openodypr. roc. ya-1. - OpenOypr : OI'Y, 2012. - Y. Yactp 1. KayectBennslit ananms. - 135 c.
http://biblioclub.ru/index.php?page=book&id=259315

OCHOBBI aHATUTHYECKOM XUMUU. XMMHUUYECKHE METOJIbl aHaln3a : yueOHoe mocobue / U.H.
Moguan, P.I'. PomanoBa, T.C. I'op6ynoBa, .. EprenneBa . -Kazanckuii Hail. uccienoBar.
TEXHOJIOTHY. YH-T. - Kazann : KHUTY, 2012. - 195 c.
http://biblioclub.ru/index.php?page=book&id=259000

5. YueOHO-MeToHYecKoe obecneyeHue TUCIUIJIMHBI (MOTYJIsl).
Tab6muira 4. OcHOBHAs TUTEPATYpa

/11

bubnuorpaduueckoe onucanue

. bapxogsckuii, E.B. O6mas xumus / E.B. bapkosckuii, C.B. Tkaues, JL.I'. Ilerpymenxo. -

Munck : Bermiimas mxoita, 2013. - 640 c. - ISBN 978-985-06-2314-0 ; To xe
[Dnekrponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=235669

.|AmmapueB, A.M. OO6mas xumus. COOpHHMK 3aJaHUi C TPUMEpaMU peIIeHUuN : ydeOHoe

nocooue / A.. Anapues, JI.U. Adponuna. - HoBocubupck : HI'TY, 2013. - 119 c. - To xe
[Dnexrponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=228947

.MoxoB, A.M. COopuuk 3amad mo oOmed xumuu : ydeOHOoe mocoome / A.M. Moxos,

JL.U. llypeirnna, W.M. Artommna. - KemepoBo : KemepoBckuil TrocyaapCTBEHHBI
yauBepcuter, 2010. - 155 c¢. - To xe [DnexTponHbIil  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232378

.Ulymeiixko, T.I'. BBeaenue B oOmyto xumuto : yueOHuk / T.I. Jlymeiiko ; Xum. ¢dak.. -

Pocros-u//] : U3n-tBO HO%. denep. yu-Ta, 2010. - 232 ¢. - To ke [DneKTpoHHBIH pecypc].
URL.: http://biblioclub.ru/index.php?page=book&id=241121

.|O6mas xumus. 3agaunuk / . - ExarepunOypr : M3nateabcTBO YpanbCKOTO YHHBEPCHUTETA,

2012. - 52 c. - ISBN 978-5-7996-0767-8 ; To xe [DnextponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=239712

.Cmunka H. JI. O6mas xumus. YueOHuK Ais By3oB 18-e uzn., mepepal. u jor. -

M.: FOPAWT , 2012

MuxkeneBa, I.H. Ananutuueckast Xumus. DJIEKTPOXUMUYECKUE METO/Ibl aHAIM3a /
I".H. Muxkenesa, I'.I'. Menbuenko, H.B. FOnnukona ; nox pea. H.B. [lumkuna. - KemepoBo
: KemepoB. TeXHOIOrNY. MH-T NHUILEBOM NpoMblinuieHHOCTH, 2010. - 184 ¢c. - To xe
[Onexrponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=141512

AHanuTuyeckas XUMHUs: PU3UKO-XUMUUYECKUE U (PU3NIECKHE METOIbI aHAIIN3A !
yaeOHoe nmocobue / I.H. Mosuan, T.C. I'opobynosa, .. Eprensesa, P.I'. PomanoBa —
Ka3zaHn.Hau. uccnen.rexHosorud. yu-T. - Kazans : U3n-so KHUTY, 2013. - 236 ¢. : ni.,
rabi., cxeM. - bubmuorp. B kH. - ISBN 978-5-7882-1454- 2 ; To xe [DneKTpoHHBIH pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=259010

CanbHukoBa, E. Ananutudeckas xumus : npaktukyM / E. CanbaukoBa, T. JloctoBa . -
OpenOypr. roc. yH-T. - OperOypr : OI'Y, 2012. - U. Yacts 1. KauecTBeHHsIii aHanums. - 135
c. : Tabmn. ; To ke [DnexTponHsIii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=259315
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http://biblioclub.ru/index.php?page=book&id=239712
http://biblioclub.ru/index.php?page=book&id=235669
http://biblioclub.ru/index.php?page=book&id=228947
http://biblioclub.ru/index.php?page=book&id=232378
http://biblioclub.ru/index.php?page=book&id=241121
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http://biblioclub.ru/index.php?page=book&id=259315

10 OCHOBBI aHATUTUICCKOW XUMHH. XUMUYECKHE METO/IbI aHaIu3a : yueOHoe mocodue /

M.H. Mosuan, P.I'. Pomanosa, T.C. I'opOynosa, 1.W. EBrennena . -Kazanckuii Hai.
MCCIIeIoBaT. TeXHOJOTHY. YH-T. - Kazans : KHUTY, 2012. - 195 c. : un., Tabi., cxeMm. -
bubnuorp. B kH. - ISBN 978-5-7882-1216-6 ; To xe [DnekrponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259000

11 Xaxanuna T.U.Ananutuueckas XuMusi 3-€¢ u3i., UCIp. U JOI. YueOHoe mocolue s

OaxanaBpos.- OpaiiT,2012r.- 278 c.

12 Mukenesa . H. Agamutrudeckas XUMHUs. DJIEKTPOXUMHUYECKHE METOALI aHalW3a -

KemepoBo: KemepoBCKHI  TEXHOJIOTMYECKUH MHCTUTYT IHIIEBOW IPOMBIIIJIEHHOCTH

, 2010.- 184c. http://old.biblioclub.ru

Tabnuna 5. JlonogHuTeNpHas IUTEpaTypa

/i

=

N bubnuorpaduueckoe onucanue

Anekcee,B.H. Kypc kauectBennoro mnomymukpoananusa./, B.H. AnekceeB.— M.:
Xumus, 1983.

2 Anexcees, B.H. KonnuecTBennsnit ananmus. / B.H. Anexcees.- M.: Xumus, 1972.
3 Jlorunos, H.S. Ananutnyeckas xumus./ H.S. Jlorunos, A.I'. Bockpecenckuii, 1.C.
Cousonkun.-M.: [Ipocsemenue, 1979.
4 Bacunnes B. [1. Amamutudeckas xumusi. Kaura 1 - M.: [Ipoda , 2009.
Bacuines B. I1. Aramutndeckas xumusi. Kaura 2 - M.: Jlpoda , 2009.
5 XaputoHoB, lO. . Ananutumueckas xumus: AHamuthka: B 2 kHMrax kxura 2:

KonuuecTBeHHbIN aHamn3. OU3HKO-XUMHYECKHE (MHCTPYMEHTaIbHbIE) MeTO bl aHaym3a./ 1O,
5. XaputoHnoB.- M.: «Beicmas mkosay», 2005 r. — 559 c.

Xaputonos, 0. f., I'puropseBa B. 0. Ananmutnueckas xumus. [Ipaktuxym./ FO.SL.
XaputoHoB.- M.: 'DOTAP-Menua, 2009 r.— 296 c.

Bockpecenckuii, A.I'. COOpHUK 3ama4 W ympaKHEHUH 1O aHAIMTUYECKOW XUMUU. /
A.I'.Bockpecenckuii, 1. C. Cononkun, I'.®.CemukoisienoB.- M.: [Ipocsemienue, 1976

OcHoBBI aHaMTHYECKOW XUMUU. YueOHuK 111 BY30B B 2 kH. KH.1: O0mue BOmpochl.
Metonapl pazaenenus/ FO.A.3omotoB, E.H.Jlopoxosa, B.1. ®aneeBa u ap.; [lox pen. 10.A.
3os0TOBA. — 2-€ M31., Iepepad. u joi.- M.: «Beicmas mikomna», 2002 — 351c.

Jlypre 10.}O. CrnpaBounuk no anamutudeckol xumuu. / HO.1O. Jlyppe.- M.: Xumus,
2002r.

10

OcHoBBI aHammTHueckoi xumuun: YueOHUK mi1st BY3o0B. B 2 ka. Ku.2: MeTtoasl xum.
ananu3a. 10.A.3omn0toB, E.H.Jlopoxosa, B.I. ®aneesa u ap.; [lox pen. FO.A. 3onorosa. — 2-
e u3 1., nepepad. u non.- M.: «Beiciias mkosra», 2002 — 351c.

11

Ananutuka. TexHuka nabopaTopHbIXx  paboOT: METOH. yKa3.Juid  CTYIEHTOB
(ak.ectectBo3nanus/ coct. A.T. Txakymunosa ; mon pen. T.H. JIuTBuHOBOIA; AABIT. TOC. YH-
T, kad. xumun.- M.: U3n-so AI'Y, 2007.

12

KadecTBeHHBINt XuMHUecKuil aHanu3: ydeO.-meton. mocobue/ denep. AreHcTBo Mo
oOpazoBanuto, ['OY BIIO «Agpir. T'oc. yH-T», cocT.A.T. TxakymmunoBa non pexa. T.H.
UlutBuHoOBO; Kad. xumun.- Maiikomn.: U3n-Bo AT'Y, 2007.

13

XaputonoB, 10.5. Ananutnueckas xumus. B 21/ 10.5. XaputoHoB - M.: Bricmias
mkouta, 2001.

14

HopoxoBa, E.H.3anaun u ynpaxxunenus no ananutuueckoid xumuu./E.H./lopoxosa, I".B.
[Ipoxoposa - M.: M3n-80 MI'VY, 2000r.

15 KpemikoB, A.Il. OcHoBbl ananuTnueckoit xumun./ A.I1. Kpemkos - M.: Beiciias mikouna,
1976, T.1-3.
16 SpocnaBieB A.A. COOpHUK 33/1a4 M YNPaKHEHHH O aHAIUTHYECKOM Xumum./ A.A.
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http://biblioclub.ru/index.php?page=book&id=259000
http://www.kniga.ru/authors/section/282143/
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http://www.biblioclub.ru/author.php?action=book&auth_id=40893
http://www.biblioclub.ru/book/141512/
http://old.biblioclub.ru/
http://www.biblioclub.ru/author.php?action=book&auth_id=6780
http://www.biblioclub.ru/author.php?action=book&auth_id=6780

Apocnasues - M.: Beicias mikona, 1989.

[lepronnueckue u3ganus

1 Kypnan « Xumus B mikose» noanucka 3za 1999-2013 r.
Pexxum nocryna: http://elibrary.ru, http://old.biblioclub.ru

2 Kypnan « Bectaux MI'Y. Xumus» noanucka 3a 1999-2013 r.
Pesxxum nocryna: http://elibrary.ru, http://old.biblioclub.ru

3 XKypnan «13Bectus By30B CeBepHoro KaBkasza. EctecTBeHHbIE HAyKU» MOJIUCKA 32
1999-2013 r.
Pesxxum nocryna: http://elibrary.ru, http://old.biblioclub.ru

Tabnuna 6. Pecypcel nHGOPMAIIMOHHO-TEJIEKOMYHUKAITMOHHOM ceTn «HTepHeT»

Ne Hazpanue (agpec B InTepHeT)
n/n

[y

Dnexkrponnas oubmuoreka: http://elibrary.ru, http://old.biblioclub.ru

2| DnexTpoHHast OMOIMOTEKA MOJTHOTEKCTHBIX YYEOHBIX M HAYYHBIX U3JIAaHHUH 110 XUMUN
venec.ulstu.ru/lib/result.php

w

denepanbublil mopran. Poccuiickoe obpasosanwue. http://www.edu.ru/

N

Poccuiickuii o06pa3oBaTesnbHblii oprai. http://www.school.edu.ru/default.asp

5| ®enepanpHblii 00pazoBaTenbHBIN MOpTal. HempepbiBHas MOArOTOBKa MpenojaBaTeneil.
http://www.neo.edu.ru/wps/portal

6| EctecTBeHHBIN Hay4HO-00pa30oBaTebHbIA nopTail. hitp://www.en.edu.ru/

7| UndopMalinoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B 00pa3zoBaHUM.
http://www.ict.edu.ru/

8 Poccwuiickuii mopran OTKpeITOro oopazosanus. http://www.openet.edu.ru/

9 ®denepanbHbIT 00pa3zoBaTeIbHBIN mopTal. MexayHapoHoe oOpa3zoBaHHeE.
http://www.international.edu.ru/

6. Meroanyeckue PpeKOMEHJANMU TPENoJAaBaTel0 W MeToAU4YecKHe YKa3aHus
00y4arIUMCH N0 JUCHMUILIMHE (MOIYJIIO).

Memoouueckue pekomenoayuu npenooasameio.

Jlisi  yCHIeNIHOTO OCBOGHHUS CTYACHTAMH JaHHOW JIMCHUIUIMHBI  PEKOMEHIYETCs
UCIIOJb30BaTh: MPOrPaMMbl, YYCOHUKH, YUEOHBIE W METOJMYECKHAE IOCOOHS, HATJISTHbIC
MOoCOOMsI, KOMIIBIOTEPHBIN KJIacC, MYJIbTUMEIUHHBIA KOMIUIEKC, CETEBbIE HCTOYHHKH
nHpopMaruu, 6M6IMOTEYHBIC (DOH/IBI.

Memoouueckue ykazanusi K camocmosmenbHol pabome cmyoeHmos

Iloocomoska « nabopamopuou pabome. llpu MOArOTOBKE K JiabopaTopHOU pabdoTe
HEOO0XOIMMO BHHUMATEIbHO HM3Yy4YHTh TEOPETUYECKUN MaTepuall 10 JaHHOH padoTe, TEXHHKY
BBITIOJIHGHUS. OKCIIEPUMEHTA, O3HAKOMHUTBCS C MHCTPYKIHMSAMH K TpuOOpaM, KOTOpBIC
WCIOJIL3YIOTCS TIPU BBITIOJHEHUH paboThl. 3aTeM HEOO0XOAMMO H3YYUTh MPUMEPHI PAcUeTOB,
YSCHUTH X0 Pa0O0ThI, pACCUNUTATh MAcChl HABECOK BEILECTB, HEOOXOIUMBIX JIJIsl TPUTOTOBIICHHS
pacTBOpPOB.

Obpabomxa pezyromamog nabopamopHuvix pabom. OTUET 0 mabopaTopHOl paboTe NOHKEH
COJIep’KaTh BCE TMOJYYEHHBIE OSKCIIEPUMEHTAIbHBIE pPe3yabTaThl, HEOOXOJMMBIE pacu€Thl U
BbIBOJBL. [Ipu pukcupoBaHuu pe3ynbTaTOB M3MEPEHHs] 0cO00€ BHUMAaHHE HY)KHO OoOpaTUTh Ha
COOTBETCTBHUE 3aMKCH (KOJMYECTBO 3HAYAIUX IUGP B YHCIE) TOUHOCTH U3MepeHHs. Pacyérsl
JOJKHBI COJIepKaTh Bce (OPMYNIBI UM BBIYMCIEHHUS C yKa3aHHEM €IAMHMII u3MepeHus. Bce
pe3ynbTaThl U3MEPEHU HEMOCPEACTBEHHO (DUKCUPYIOTCS B paboueill TeTpaau MIapUKOBOW WU
reieBOM pydykoil. 3amuch pe3ylbTaTOB HM3MEPEHHMH  HA YEPHOBUKE WIIM KapaHJAlloM He
nomyckaetcs. [Ipu odopmiennun paboT Mo KadeCTBEHHOMY aHaIu3y B KOJIOHKY «PeareHt)
HeoOxomuMo BmmcaTh GopMyny peareHTa. [Ipu BBIMOTHEHWH BBIYUCICHUNM HEOOXOIUMO
coOnrofaTh mpaBuia OKpyrieHus. Bce rpaduku BBIMOTHSIOTCS TOJBKO HAa MIJITUMETPOBOMU
Oymare pasmepom He MeHee Qopmara AS. ['paduxu 00s3aTeNbHO JOKHBI COJEPKATH
3aroJIoBKM, O0OO3HAYEHHS OCed ¢ YyKa3aHWeM eIWHUIl H3MEPEHUH U BBITIONHATECS C
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coOroIcHreM OTIPeIeIEHHOTO MacITaba.

OTuér MOJDKEH IPENOCTaBIATHCS MPENOAABaTeN0 JUIsl IPOBEPKU B TEUEHHE HEAEIH IOCIe
BBITNIOJTHEHUST JTabopaTopHOil paboThl. HeakkypaTHo odopmiieHHBIE OTYETHI K MpPOBEpKE HE
npunumatotcs. [IpoBepka naGopaTopHOW pPabOTBI COMPOBOXKIAETCS  COOECEJOBAHHUEM C
[peroiaBaTesieM.  BBIMONHEHHBIMU  CUMTAIOTCS TOJBKO NPHUHSTHIE NpernojaBareneM Jado-
paropHsie padoThI!

Pewenue 3aoau. llepen pemenwemM 3ajad  HEOOXOJMMO BHUMATEIBHO HU3YYUTh
TEOPETHUYECKUI MaTrepuai, MpopadoTaTh KOHCMIEKT JIEKIHMH, pPa300paTh NPUMEPHl PEIICHHS
3amau. Pemienne 3amay pekoMeH1yeTcss HaUYMHATh ¢ HanboJIee MPOCThIX, OJU3KUX K HUMEIOIIUMCS
B 3aJauyHuKe npumepaMm. M TonbKO 3aTeM NEPEeXOJUTh K PpEHICHHI0O 00Jiee CIIOKHBIX
BapuaTUBHBIX 3ajad. [Ipu pemieHun 3a1auy peKOMEHyeTCs 3alucarbh KpaTkoe yCJIOBHUE 3aJlauH,
YpaBHEHHUs peakiuii, ucxoannle (Gopmynbl ans pacuyéra. He pexkoMEHJyeTcsi HCIOJIb30BaTh
rOTOBbl€ KOHEUHBIE (POPMYIIBI, KOTOPBIE BBIBOJSATCS B MpuMepax peuieHus 3agad. C MCXOIHBIX
(dbopMyn HEOOXOAUMO BBIBECTH PACUETHBIE, a 3aT€M IMOJCTABUTh B HUX YMCICHHbIE 3HAUCHMUSL.
Takum oOpa3om, 3anmuch B TETpaau JOJDKHA COJAEpKaTh (OpPMYJbl U BCE BBIYUCIECHHUS C
yKa3aHUEM €UHUI] U3MepeHUs. PeKoMeHayeTcs py 3alMCH BETMYMH YETKO YKa3bIBaTh K KaKUM
BEIIIECTBAM, pacTBOpaM, CMecAM M T. 1. OHM OTHOCSTCS. [Ipu BbIUMCIEHUSIX HEOOXOAUMO
oOpaillaTh BHUMaHHE Ha MX TOYHOCTH (MCIIOJIb30BaHHWE HY)KHOTO 4YHCJa 3HAyalluX LUPp) U
coOroieHre MpaBuIl OKPYTJICHUSI.

Buvinonnenue mecmosvix 3adanuti. llepenq HadamoMm  BBINIOJIHEHUS TECTOB — CIIEAYyeET
BHUMATEJBHO H3Y4YUTh TEOPETUYECKUH MaTepuai, Mpopemiarh 3aJadyd 1O JIaHHOW TeMe u
OTBETUTH Ha BOIMPOCHI, UMEIOIINECA B yueOHUKE. BBIMOIHSIS TECThI, CleAyeT UMETh B BUIY, YTO
OHM OBIBAIOT CJIEAYIOUINX TUIIOB:

1. BeiGop mpaBHIBHOTO OTBETA W3 YHCIIA TPEAIOKEHHBIX. B 3THX Tectax HE0OX0IMMO
BBIOpATh OJIMH MPABUIILHBIA OTBET U3 YUCIIA TPEJIOKEHHBIX.

2. MuoxecTBeHHBIN BBIOOD (0e3 MeTkn). HeoOxoaumo BeIOpaTh BCe MpaBUIbLHBIC OTBETHI U3
quclia IPeJI0KEHHBIX.

Buvinonnenue u 3auuma Munu-npoexmos (¢ KoMnblOmepHou npeseHmayuetl).

B paboTte Hanm KaXIbIM MHHH-TIPOEKTOM y4acTBYIOT 2-3 dyenoBeka. [locie BbIOOpa Tembl
MUHHU-TIPOEKTa HEOOXO0IMMO, MOJIL3YSCh JUTepaTypoit u MuTepHeToM, mogo0parh HOIXOASIIYIO
METO/MKY OTPENEIICHHUs, COTJIacoBaTh €€ C MperoiaBaTeieM U aJanTUpPOBaTh K YCIOBUSM CBOEH
KOHKpPETHOW 3aJayH, T. €. pa3paboTaTh METOJIUKY MPUTOTOBICHHS HEOOXOAUMBIX PEAKTUBOB,
X0 paboThl M METOAMKY O0O0pabOTKM TMOJYy4eHHBIX pe3ynbraToB. I[locnme cormacoBanus
aJIaliTHPOBAaHHON METOJUKU C [MpernojaBaTelieM Ha JiabopaTopHOM 3aHsTUM 17 Hemenu
HEO0OXOIMMO MPOBECTH OMpeleleHne U o0paboTaTh MOJIy4YeHHbIE pe3yibTaThl. [lomydeHHBIE
pe3ynbTaThl MPEACTABISIOTCS B BHUAE JOoKiana (5-7 cTpaHHI]) C NIpe3eHTalued, B KOTOPOM
JOJIKHO OBITH OTpakeHO 00OCHOBaHHE BHIOOpA TaHHOW METOAMKH, €€ ONMUCAHHE U PE3yAbTaThl
JKcrepuMeHTa. B Jokiane AOMKHO OBITh OTPaXXEHO Yy4acTHe KaKJIOTO YJieHa TPYNIbl B
peanuzanuu MUHHU-TIpoekTa. [lo pe3ynpTaTaM MUHU-TIPOEKTA JENIaeTCsl YCTHOE COOOIIeHHE Ha 5-
7 MUH.

[Ipu o1ileHKe MUHU-TIPOEKTA YUUTHIBAIOTCS:

3HaHUA W YMEHHS Ha YpPOBHE TpeOOBaHHI MpPOrpaMMbl AHAIUTUYECKOW XWMHUU: 3HAHUE
(akTHUECKOro MaTepuasia, YCBOE€HHE OOIIMX IpeJCTaBICHUM, MOHATHH, BIaJeHHE TEXHUKOU
XMUMHUYECKOTO HKCIIEPUMEHTA M YMEHHEM BBITIOJHATH PACUETHI.

YMeHHne OpUEeHTHPOBATHCS B MPO(ECCHOHANBHBIX MCTOUYHUKAX MHGpopManuu U padoTarh C
HUMU.

KynbTypa mucbMeHHOTO H3JI0KEHHs MaTepHana.

YMmenue 0QOpMISATH  pe3yabTaThl  JIabOpaTopHOW  palboThl, MPaBUIBHO  3alOJHATH
nabopaTopHBIN KypHAT

TexHuKa BHIIOJTHEHUS SKCTIEPUMEHTA.

YMeHue 4€TKO U JOTMYHO JI0JI0KUTh OCHOBHBIE PE3YNbTaThl paObOTHI.

KagecTBO 1 HH(OPMATUBHOCTD WIITIOCTPALIMOHHOTO MaTepHaa.

14



YMeHnue rpaMmoTHO, YETKO OTBEYATh HA BOIIPOCHI U BECTU apTyMEHTUPOBAHHYIO AUCKYCCHIO.

YMmenue paboTaTh B IpyIIIe.

7. MarepuaJbHO-TeXHHYecKoe odecrnedeHue TUCHUILINHBI (MOAYJIsT).

MarepuanbHO-TeXHUYECKOe  oOecredeHne JUCUUIUIMHBI — TPEIyCMaTpUBacT  HaJHMYUE
JIEKIIMOHHON aynuTopuH, jJabopatopun oOmeil u Heopranumueckod xumuu (118 aymuropus),
1a00paTopuu HYTPUIIMOIOTHU U SKOJIOTHH.

Ilpubopul u 060pydosanue: MyTbTHMETUWHBIN IPOEKTOP ¢ HOYTOYKOM, BBITSIKHOM
mkad, Becsl madopatopusie dekTpoHHble AGN100 — 2 mit., Becsl 1a00paTOpHBIE AIIEKTPOHHBIE
Pioneer PA213 - 1 mwr., cnekrpodoromerp I19-5300B — 2 WT., KIOBETHl s
cnekrpodortomerpa I15-5300B, cymmnpHbIN mKad, MydenbHas neds, aHATU3aTOP KUAKOCTH
nabopatopusiii  AHMOH 4100, koMOMHHMpOBaHHBIE OSIEKTPOAbI sl ompeneneHus PH,
MarHuTHas Mellaika, yibTpaduoseToBblil oOmydarenb, o0orpeBaTesb, BOAsSHbIE OaHM, HabOp
apeoMeTpOB.

XuMuyeckas 1mocyja U ammaparbl JJabopaTopHOro o6mxoja: xpomarorpapuieckue KaMepsl,
CTEKJISIHHBI MYJIbBEPU3aTOP, CIUPTOBKHU, TUTENbHbIE LIUMIBI, acOECTOBbIE CETKH, IITATHUBBHI,
IpeIMEeTHbIE CTEKIIA, MPOOUPKH, MUMETKHU, TPOOKU, HUXPOMOBBIE METJIH, CTEKIISIHHBIE MATOYKH,
BBINIAPUTEIIBbHBIEC YAalllKU, MPOOMPKOJEpkKATeN, IUNAaTeIH, CKaJbIeIH, SKCUKATOPbI, OIOKCHI,
ANIEKTPUYECKHE IJIUTKH, XUMUYECKHE BOPOHKU, THIJIM, XHMHUYECKHE CTaKaHbl C HOCUKOM
émkoctbro 200-300 ma m 100 mu, mepusle mwmHapel Ha 10 mu, 50 u 100 mu, crynkm ¢
MecTUKaMu, OropeTku Ha 25 mul, munetku Mopa Ha 5, 10, 20 u 100 mu1, rpanyrpoBaHHbIE MEPHbBIE
nunetkd Ha 1, 2, 5 u 10 mu1, mepabie koa6s1 Ha 100, 250 u 1000 M1 ¢ mpoOkamMu, KOHUYECKHIE
koJ10b61 Ha 100 1 250 mu1, KaneabHULbI, TPYIIBL.

XUMHYECKHE PEaKTUBBI, Xpomarorpaduueckass Oymara, 00e330JieHHbIE (DUIBTPHI «CHUHSSA
JIEHTa», UHAUKaTOpHas Oymara, GuibTpoBaibHas Oymara,

Haznaouvie nocobus u mamepuansl, ucnoiv3yemoie 8 yuebHOM npoyecce

1. TaOmume.

2. Jlmarpammsbl, rpaduKH.

3 PeakTuBbl, IprOOPHI, XUMUYECKas TTOCYa, 000pyA0BaHUE T1ab0paTOPUN XUMHH.

4. Meroanveckre yKazaHus K Ja00paTOpHBIM paboTam.

8. O0ecneuyenne 0Opa3oBaTEJIHLHOIO NMPOLECCA /IS JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 310POBbSI 1 HHBAJIU/I0B

B xone peam3an JUCHUIINIMHBI UCIIOJIB3YHOTCA CICAYIOMINC NOITOJIHUTCIBHBIC METOAbL
O6y‘IeHI/ISI, TEKYIICT'0 KOHTPOJIS YCIICBACMOCTU U HpOMCX(YTOHHOﬁ aTTeCTalnn 06yqafonmxc>1 B
3aBUCHUMOCTHU OT UX UHANUBUAYAJIbHBIX 0COOEHHOCTEH:

e I CHENBIX U CJIa0OBUIAIINX:

- JeKuuu oQpOpPMISIIOTCS B BHUJAE DJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C TIOMOIIBIO
KOMITBIOTEpA CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM 00eCTIeUeHUEM

- TMChMEHHBIC 3aJjaHMsI BBIMOJHSIIOTCS Ha KOMIIBIOTEPE CO  CIEUATU3UPOBAHHBIM
MIPOrPaMMHBIM 00eCTIeYeHUEM, UITU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHAUBUIyaJ IbHOE paBHOMEpHOE ocBelleHrne He menee 300 mokc;

- JUId BBINIOJIHEHUS 3aJaHUi TPU HEOOXOJUMOCTH TPEJOCTABISETCS yBETUUYHBAIOIICE
YCTPOMCTBO; BO3MOKHO TaK)K€ UCIIOJIb30BAHUE COOCTBEHHBIX YBEITHMUMBAIOIINX YCTPOICTB;

- MICHMEHHBIE 3a/1aHUs 0(OPMIISIIOTCS YBETHUEHHBIM MIPUPTOM;

- DK3aMeH U 3a4€T MPOBOISATCS B YCTHOUM (hOopMe WM BHITIONHSIOTCS B MMCbMEHHON Qopme Ha
KOMIIBIOTEPE.
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® IS TIYXUX M CIa00CITBIIIAITINX:

- Jekiuuu O(GOPMISIOTCS B BHUAE DJICKTPOHHOTO JOKYMEHTa, JHOO MpenoCTaBiseTcs
3BYKOYCHJIMBAIOIIAs annaparypa UHAUBUIYaIbHOTO II0JIb30BAHMS;

- MACHMEHHBIE 33JJaHUS BBHITIOJIHAIOTCS Ha KOMITBIOTEPE B MUCBMEHHOU (hopMe;

- SK3aMEeH W 3a4€T NpPOBOJATCA B IUCHBMEHHOW (opMe Ha KOMIBIOTEpE; BO3MOXKHO

IIpOBEJIeHUE B JOPME TECTUPOBAHUS.

® IS JIUI] C HAPYIICHUSIMU OTIOPHO-BUTATEIILHOTO aIllapara:

- JIeKUUU OQOPMIISIOTCS B BHJIE D3JICKTPOHHOTO JOKYMEHTA, IIOCTYITHOTO C TIOMOIIBIO
KOMITBIOTEpA CO CTHCIIHATU3UPOBAHHBIM IPOTPAMMHBIM 00eCTICUCHUEM

- TMHChbMEHHBIC 3aJaHHS BBIMOJHSIIOTCS Ha KOMIIBIOTEPE CO  CIEIHAIM3UPOBAHHBIM
MIPOTPaMMHBIM 00€CTICUCHUEM;

- DK3aMeH U 3a4€T MPOBOJIATCS B YCTHOUM (POpMeE MITH BBITIOJHSIOTCS B MUCbMEHHOM hopMe Ha
KOMIIBIOTEPE.

[Ipu HE0OX0AUMOCTH MPEAyCMaTPUBACTCS YBEIUUYCHHE BPEMEHH JIJIs MOATOTOBKH OTBETA.

[Ipouenypa  mpoBeaeHHs  NPOMEKYTOUHON  arrectauuud  JUisl  OOydaroIiuxcs
yCTaHABIMBAaeTCA C YyYETOM HUX HUHIAUBUAYAJIBHBIX ICUXO(U3MUECKUX OCOOEHHOCTEH.
[IpomexxyTouHas arTecTanys MOXKET IPOBOIUTHCSA B HECKOJIBKO 3TaIlOB.

[Ipn mpoBeneHuM MpoIENyphl OLIEHUBAHUS PE3yIbTaTOB OOydeHUs! IpeaycMaTpHUBaeTCs
UCIIOJIb30BAaHUE TEXHUYECKHX CpEACTB, HEOOXOIMMBIX B CBSI3M C HMHJIMBUIYAIbHBIMU
O0COOCHHOCTAMHU OOy4YaloIIUXCsA. DTH CPENCTBA MOTYT OBbITh NMPENOCTABICHBl YHUBEPCUTETOM,
WM MOTYT MCTIOJIb30BaThCSl COOCTBEHHBIE TEXHUUECKHE CPE/ICTBA.

[IpoBenenune mpoueaypbl OLIEHHWBAaHHSA  PE3YyJAbTaTOB  OOydeHHUS JIOMYyCKaeTcs ¢
HCIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOIOTHIl.

ObecnieunBaeTcst A0CTyN K MHGOPMAITMOHHBIM U OMONIHorpaduyecKkuM pecypcam B CETH
WuTepHer mist kaxmoro oOydaromierocss B (opmax, aaalnTHPOBAHHBIX K OTPAHUYCHUSM HUX
3II0POBBS U BOCIIPHUSITUSL HH(POPMAIUH:

® IS CIICTIBIX U CJIA00BUISIIUX:

- B I€YaTHOW (hOpMe YBEITUUYCHHBIM HIPUPTOM;
- B opMe 3IeKTPOHHOTO JIOKYMEHTA;

- B popme ayauodaiina.

® Ui TJIYXUX U CJIIA0OCIIBIIIAIINX:

- B [Ie4aTHOU opme;

- B popMe PIEKTPOHHOTO TIOKYMEHTA.

e s 00y4aroLUXCs C HapYIIEHUSIMU ONIOPHO-ABUIaTeIbHOTO arnmapara:
- B [Ie4aTHO! popme;

- B (hopMe 2IeKTPOHHOTO IOKYMEHTA;

- B hopme aynnodaiina.

VYueOHble AyOAUTOPUN IJId BCEX BUOOB KOHTAKTHOM 1 CaMOCTOSTEIbHOM pa6OTLI, HaydHasa
OMOIMOTEKA M MHBIC NOMCIICHUA JJIsA o6yqu1/151 OCHalI€HbI CIICIIHMAJIbHBIM O60py,[[OBaHI/IeM n
y‘~IC6HLIMI/I MCCTaMH C TCXHUYCCKUMU CPCACTBAMU 06yquI/1;1.
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8. JIucT perucTpauuu M3MeHeHuii

Howmep

N3MCHCH
nus

Howmepa nucros

3aMCHEC
HHBIX

HOBBIX

aHHYII
upoBa
HHBIX

OcHoBaHue
JUIS
BHECEHUSA
N3MCHCHUA

Ilonmnuc

Pacmmdpo
BKa
IoAInmcu

ara

Jara

BBCACHUA
HU3MCHCHUA
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