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ITosicHuTeIbHAA 3alIHCKA
Paboyas mporpamMma AMCHUIUIMHBI COCTABJIEHA B COOTBETCTBHHU ¢ TpeOoBaHUAMHU DenepanbHOro
roCyJapCTBEHHOI'0 00pa30BaTeIbHOI0 CTaHAAPTA BhICLIEr0 00pa30BaHuUs 0 HANIPABJICHUIO
NOJATrOTOBKM HarpasiieHue noarotosku 44.04.01 IMenarornueckoe o6pa3oBaHme, MarucTepcKas
nporpamma: «EcTecTBeHHOHay4yHOE 00pa30BaHHUE»

JlMcuuIuinHa OTHOCUTCS K 4acTH (pOPMHUPYEMON yJyaCTHUKAMU 00pa30BaTeIbHbIX OTHOIIECHUM
JUCLHUIUIMHA 110 BBIOOPY Y4eOHOTO IUIaHa..
TpynoeMKoCcTh QUCUUIUIAHEL 4 3.€./ 1444.;

KOHTaKTHas pabora:
3aHATHS JIEKIIUOHHOTO THIa — 2 Y.,
3aHSTHS CEMUHAPCKOTO TUMa - 6 4.,
KOHTPOJb CAMOCTOSTEIbHON PabOThl — 4.,
WHas KOHTakTHas pabora — 0,25 4.,
KOHTpOJIUpyeMasl MUCbMEHHas pabota— .,
KOHTpOJIb — 3,754.,
CP—-132 4y,
TpynoeMKoCTh AUCHUIUINHBL: 144 yacoB, 4 3a4€THBIX €IUHULIBI.
KuroueBble cj10Ba: XUMUYECKHUE 3JIEMEHTHI, IPOCTHIE U CII0KHBIE BEIIECTBA, OCHOBHBIE 3aKOHbI
CTEXMOMETPUU SKBUBAJICHT, aTOMHBIC M MOJICKYJSPHBIE MAacChl, MOJIb, aTOMBbI, MOJICKYJIbI,

q)HBI/IKO-XI/IMI/I‘ICCKI/Ie MCTOJBI HCCICO0BAaHUs, XHUMHUYCCKas nocyna, PCAKTUBHI,
TUTPUMETPHYCCKUEC U TPABUMETPUUCCKHUE METObI aHAJIN34a.



1. Hean u 3a1a4u JUCHUNTHHBI
IIK--2 — cnocobeH K oOpraHu3aiid, NPOCKTHPOBAHWIO M peau3aiuu  y4eOHo-
BOCTIMTATEIHLHOTO Mpoliecca B cHcTeMe MPOo(heCCHOHATLHOTO 00pa30BaHus

ITokazaTenaMu KOMIIETECHIIUN ABJIAIOTCS:

3HaHus

- OCHOBHBIE XMMHYECKHE TIOHSATHUS: BEIIECTBO, XWMHUYECKHW D3JEMEHT, aToM, MOJIEKYyJa,
OTHOCHTEJIbHBIC aTOMHAas M MOJICKYJISIpHAasi MacChl, MOH, aJUIOTPOIHUS, U30TOMBI, XHMHUYECKAs
CBSI3b, DJIEKTPOOTPUIIATEIHHOCTh, BaJICHTHOCTh, CTETNICHh OKHCIICHHUS, MOJb, MOJSpHAs Macca,
MOJISIPHBIA 00BEM, PACTBOPHI, AIEKTPOIHUT U HEIJICKTPOIUT, HIEKTPOIUTHICCKAsS JUCCOIHAITHS,
OKHCJICHHE U BOCCTAHOBJICHUE, TETLIOBOU 3((DEKT peakiuu, CKOPOCTh XUMHUYECKOHN pPeaKIlnu.
-OCHOBHBIC 3aKOHBI XUMHUU: 3aKOH COXpPaHEHHUS MAacCChl M JHEPIHH, KPATHBIX OTHOIICHHH,
MOCTOSTHCTBA COCTaBa, 00bEMHBIX OTHOIICHHIA,

- 00IMe CBENEeHUsI 0 XUMUYECKOM dJieMeHTe (Ha3BaHWE, XMMHUYECKH CHMBOJI, OTHOCUTEIIbHAS
aTOMHAas Macca), TEPMHHOJIOTHIO M HOMEHKJIATYPY BOXHEHIIINX XUMUYECKUX COSTMHEHUN;
-CTPOCHHME aroMa J3JIeMeHTa (3apsii sipa; YHCIO TPOTOHOB W HEUTPOHOB B SNPE; HUCIIO
DIIGKTPOHOB; WX paclpeiesicHue IO SHEPreTUYEeCKHM YpPOBHSM, IOAYPOBHSIM U aTOMHBIM
opOuTasIMm);

-CBOMCTBAa TPOCTOTO BEIIECTBA, OOpPa3yeMOro IaHHBIM D3JEMEHTOM (METayll, HEeMeTalll,
arperaTHOE COCTOSIHUE TIpU OOBIYHBIX YCIOBHSIX, THII XMMHYECKOW CBSI3M B BEUIECTBE),
METOJIOJIOTUI0 MPUMEHEHHUS] TEPMOIMHAMHYECKOTO M KHHETHYECKOTO IMOAXOJ0B K OIMHUCAHUIO
XUMHYECKHX TPOIIECCOB;

-OCHOBHBIC TIpaBHJIa OXpaHbl TPyAa U TEXHUKHA O€30MacHOCTH TpU PAdOTe B XUMHUYECKOM
nabopaTopuH.

-TEOPETHYECKUE OCHOBBI KIIACCHYECKUX U (PH3UKO-XMMHUYECKUX METOJIOB aHAIIN3A.

YmMenus

- Ha3bIBaTh HEOPTaHUUYECKHE BEIIECTBA 0 «TPUBUATBHOMY WU MEXTYHAPOHONW HOMEHKIIATYPE;
-OTPEJENSATh: BAJICHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHUX 3JIEMEHTOB, THUI XMMHYECKOM
CBSI3W B COCIWHEHMUSX, 3apsij MOHA, XapaKTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTaHHMYECKHUX
COCIMHEHMI, OKUCINUTENIh 1 BOCCTAHOBUTEID;

-XapaKTepHU30BaTh: JEMEHTHI B MEPHOJAX W TPyMMax Mo uX moyiokeHuto B Ilepumoamdeckoit
cucreme /.M. Menzeneena; o0Iue XUMAYECKHE CBOKMCTBA METAJIJIOB, HEMETAIIOB, OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX COCTMHEHUM;

-00BACHATH: 3aBUCUMOCTb CBOMCTB BEIECTB OT MX COCTaBa U CTPOCHUS; MPUPOAY XUMHUECKOU

CBs13U (MOHHOM, KOBAJICHTHOW, METAJUTMYECKOM ), 3aBUCUMOCTh CKOPOCTH XHUMHYECKOU PEaKIIuu 1

MOJIOKCHUA XUMHUYCCKOI'0O PABHOBCCHUA OT PA3JIMYHBIX q)aKTOpOBI

-paboTaTh ¢ XUMHYECKUMH pPEaKTUBAaMH, PACTBOPUTEIISIMHU, JIAOOPATOPHBIM XHUMHUYECKHM

o0opynoBaHueM;

-HACIIOJIb30BaTh (DM3UKO-XMMHUYECKHE METOJbl aHalu3a J[Jig YCTAHOBJICHHUS KayeCTBEHHOIO
COCTaBa BELIECTBA;

-IIPOBOJIUTH PACUET PE3YIIbTATOB KOIMUYECTBEHHBIE OMPENIENICHHUSI B ONTHYECKHUX U AJIEKTOPOXHUMHUUECKIX
METOJIax aHaJIN3a;

-IPOU3BOAMTD OIICHKY MOTPEIIHOCTEH Pe3yNIbTaTOB (PU3UKO-XUMUYECKOTO SKCIIEPUMEHTA,

-0bopMIIATE pPE3yabTaThl JKCHEPUMEHTANbHBIX W TEOPETHUECKUX padoT, (opMyIupoBaTh

BBIBO/IBI.

HaBbiku

- BJAJETh METOJIaMH OMPEICJICHUS BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBpaAlICHUN B
Pa3IMYHBIX YCIOBUSX U OLIEHKH UX MOCIEICTBU;

-BJIQJIETh TEOPETHUYECKUMHU METOJAMU OIHMCAHUSI CBOMCTB MPOCTBHIX U CJIOXKHBIX BEIIESCTB Ha
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OCHOBE UX MoyiokeHust B [leproaudeckoii CHCTEME XUMUYECKIX JIEMEHTOB;

-BJIaJIeTh Croco0aMu 0e30macHOro OOpalleHus ¢ TOPIOYMMH M TOKCUYHBIMU BEUIECTBAMH,
1abopaTOpHBIM 000PYIOBAaHUEM;

-BJIaJICTh METOJAMH IIPUTOTOBJICHUS PACTBOPOB 3aIaHHOM KOHIICHTPAIIHH.

-BJIaJIETh OCHOBHBIMU MTPHEMaMHU MTPOBEICHUS PUBNKO-XUMHUECKUX U3MEPEHUN;

-BJIaJICTh METOJIAaMU KOPPEKTHOW OIICHKH ITOTPEIIHOCTCH TPHU IPOBEACHUH XHUMHUYECKOTO
IKCIIEPUMECHTA;

-BJIAJICTh  DKCIICPUMCHTAJILHBIMH ~ METOJAMH  ONPEACIICHUS  XUMHUYECKHX CBOWCTB H
XapaKTEPUCTUK HEOPTAHWYCCKUX COCAMHCHHUM.

3agaun BOCIUTATEIbHOI0 XapaKTepa:

- popmupoBaHUE Y CTYJEHTOB HAYYHOTO MUPOBO33PEHUS, PH3UKO-XUMUYIECKOTO MBIIIIJICHHUS,
pa3BUTHE LEIOCTHBIX MPEICTABICHUI O PUPOIHBIX MPOIIECCaAX;

- BOCIIMTAHUC OTBCTCTBCHHOT'O OTHOLICHUA K IPUPOIC, 6epe)KHOI‘O OTHOUICHHUS K y‘-IGGHOMy
000pyI0BaHUIO;

- YMEHHUE KUTh B KOJUIEKTUBE (00IIaThCsl M COTPYIHUYATH) Yepe3 YUeOHbII MaTepua,

- CI0COOCTBOBATH BOCITUTAHHUIO COBEPIICHCTBYIOIINXCS COIUATEHO-YCIICIITHBIX JINYHOCTEH;

- BOCIIMTAaHUC YyBCTBA OTBCTCTBCHHOCTH 3a IPUMCHCHUC MMOJIYYCHHBIX 3HaHHI>'I, yMeHI/Iﬁ u
HaBBIKOB.

Tabmuua 1. [lepeueHb naaHUPyEMBbIX pe3yabTaTOB O0YUECHHUS IO AUCHUILINHE, COOTHECEHHBIX C
WHIUKATOPaMH TOCTHKEHUS KOMIICTCHIINN

Komnerenunus NHauKaTOpPHI TO0CTHKEHUSA Pe3yabTarsl 00yyeHus
(KOl ¥ HANMEHOBAHUE) KOMIIeTeH I
(KO M1 HANMECHOBAHUE)

ITIK--2 — cniocoGeH k WIIK- -2.1 IIPOEKTHPYET LIEJIEBOH,
OpraHu3aIui, coJiep KaTeNbHbIHI U
IPOEKTHPOBAHUIO U IPOLECCYaTbHBIIl  KOMITOHEHTEHI
peanu3aiuu yueoHo- npoeCCUOHATIBHOTO  00yYeHHUS,
BOCITUTATEIILHOTO npodecCHOHATBHOTO

IpolLecca B CHCTEME o0pa3oBaHUs u
npodecCHOHATLHOTO JOTOJTHUTEIBHOTO

obpazoBanus (3.9) poeCcCrOHATBLHOTO

oOpa3oBaHusl.

2.2- OCYIIECTBIISCT OpraHU3aLuIo
y4e0HO-BOCITUTATEILHOTO
nporecca B cucTeMe
po¢eCCHOHATBLHOTO
oOpazoBaHws.

23 omnpezaemnser OCOOEHHOCTH
peanu3aimu COBPEMEHHBIX
00pa3oBaTEeNbHBIX TEXHOJOTHH C
LIENbI0 dbopmupoBaHus
po¢eCCUOHATBHBIX
KOMIIETECHIIUH.

24— paspabarbIBaeT KOMILJIEKC
OLICHOYHBIX CPEJICTB KOHTPOJI U
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pe3yibTara
nporecca

00pazoBaTebHOTO

2. O0beM AUCHHMILVIMHBI 110 BUAAM y4eOHOH padoThI

Tabmuna 2.1 O6beM TUCIUIUIMHEI 110 BUAAM Y4e0HOM paboThl OUYHO

(o0miast TPy10€eMKOCTh COCTABJISACT 4 3a4eTHBIX eIUHUII)

Bunast yueOHoI paboThI

Bcero yacos

Pacnipenenenue no
CEMECTpaM B 4acax

3
O0mas Tpy10eMKOCTh JMCIUIIIHHbI 144 144
KonrTakTHas padora
Jlexuuu (JI) 2 2
JlaGopaTtopusie padoTs (JIP) 6 6
CamocrositesabHas padora (CP) 132 132
Buj HTOroBOro KOHTpOJIs OK3aMeH DK3aMeH

Ta6muma 2.2 O6beM JUCIUTIIUHBI 110 BUJIaM Y9eOHOH pabOThl 3a09HO

Bunpr yue6HOM paboThI

Bcero uacos

Pacnipenenenue no
CEMECTpaM B 4acax

3
O01mas Tpy10eMKOCTh TUCIHUIIHHBI 144 144
KonTakTHas padora
Jlexumu (JI) 2 2
JlaGopaTtopusie padoTs (JIP) 6 6
CamocrositesbHas padora (CP) 132 132
Bua uToroBoro KOHTpoOJIA DK3aMeH DK3aMeH




3. Conep:kaHue QM CHUATIINHbBI

Tabmuma 2. Pacnpenenenue 4acoB mo TeMaM (MOIYJISIM) U BUJaM y9eOHOH pabOThI

Ne
paznena
(Mopty1is)

HaumenoBanue pa3ienoB (Moynei)
1 TEM TUCIUTUINHEL

O0BeM B yacax

Bcero

J

JIP

Kontp

CPC

1

Monyab Nel OcrogHbie noHsmus u 3aKOHbL XUMUL.
Cmpoenue sewjecmea

[Ipenmer XHMMHU, XHUMHYCCKHE CHCTEMEI;
KIacCU(UKALUA  HEOPTaHUYECKUX  COCAMHCHUIA;
OCHOBHBIC CTEXHOMETPUUYECKHE M Ta30BbIE 3aKOHBI;
ATOMHO-MOJIEKYJISIPHOE YUEHHE.

IIpocTeie u cioxHble BemiecTBa. Puznueckue u
XUMUYECKHE CBOMCTBA MPOCTHIX BelIeCTB.. CIOXKHbBIE
XUMUYECKHE COCAMHEHUs, UX KIacCHU(pUKAIHI.
[IOJIy4eHHUE, CBOMCTBA. ['MAPOKCUABI U KUCIOTHI KaK
XapaKTEePUCTUUECKUE COCIUHEHUSA, TIOJy4YeHUE U
cBoiictBa. Conu, KinaccupuKanus, MOIyUYCHHUE,
cBoiicTBa. CTpOEHHUE aTOMa, CTPOEHUE SIAPA, OCHOBBI
KBAaHTOBOM MEXaHHKH, KBaHTOBBIC qHucIa.,
MEPUOJUYECKUN 3aKOH M MEPUOJMYECKas CHUCTEMaA
XUMUYECKUX 3JIEMEHTOB B CBETE TEOPUH CTPOCHHS
aroma. XWUMHYEeCKas CBI3b W ec  Twmel
KPUCTAJUTMYECKUX PELIETOK.

OCHOBHBIE TOHATHUSI XUMHUYECKOW TEPMOJAMHAMUKH.
OcHoBbl  Temoxumuu. CKOPOCTb  XUMHYECKOH
peakuun. Karamus3, BuUIbl KaTanuza, MeEXaHU3M
KaTaJIUTHYECKOTO JIeHCTBUSL. XHUMHUYECKOE
paBHOBECHE, CMEIICHHE XUMHUYECKOTO pPaBHOBECHS,
npunuun Jle-llarense

75

2

4

66

Moayab Ne2. JKuokoe cocmosanue 6eujecmaa.
Pacmeopul. Kunemuka

Knaccudpukanust ~ pacTBOpOB. TepmonuHamuka
nporuecca pactBopeHus. KoJjuraTuBHbIE CBOWMCTBA
pactBopoB. PaBHOBecus B pacTBopax crnabbIx
37eKTpoJIUTOB. KOHCTaHTa M CTENEeHb JUCCOIUALUN.
CuiibHBIE 3JIEKTPOJIUTHI, aKTUBHOCTb, MOHHAsI CHJIA
pactBopoB. Teopun  KMCIOT W  OCHOBAaHMH.
Bopmoponnbiii  mokazarens. OOMEHHBIE —peaKIUU
Mexay uoHamu. IlpomsBeaeHue pacTBOPUMOCTH.
Peakuuu HeliTpanu3auuu U rUIPOIIU3A.

Peaknuun okuciaeHus — BOCCTAHOBJICHUS.

OcCHOBHBIE MOHATUSA: CTENEHb OKHCIEHUS, MPOLECC
OKHCJIEHUsI IPOLIECC BOCCTAHOBJICHUS, OKUCIUTEIND,
BOCCTBHOBHTEIb. CocraBnenue ypaBHEHUH
XUMHUYECKUX OKHCIIUTEIBHO — BOCCTAHOBHUTEIIBHBIX
peakuuit. Knaccudukamus OBP. OxuciaurensHo —
BOCCTAHOBUTEIbHBIN MMOTEHIUA. VYpaBHeHue
Hepucra — Ilerepca. BimsiHue  pasnmyHbIX
daktopoB Ha mnporekanne OBP: KkoHueHTpalus
pearentoB, pH cpenbl, Temneparypa. Hampasnenue
nporekanus OBP. OnekTponu3 paciiaBoB U

69

4,25

66




pacTBOpPOB. [TpakTuueckoe NpUMEHEHHE
AIEKTPOIIU3A.
KonTpons 8.25
UKp 0,25
Utoro 144 2 6 4 132

4. CamocrosiTejibHasi padoTa 00y4ar0IMXCs.
Tabmuua 3. ConepxaHue caMOCTOSITENIbHONW PabOThI CTYJCHTOB

Ne Bun Pazpens! unu temsl dopMa OTYETHOCTHU
T/TI | CAMOCTOSATEITLHON paboueii mporpamMMmsI
paboThI
1. Joknao [ToTeHIIMOMETpHUYECKOE ONpPEIeTICHHE
colepKaHUs HCO*B MIPUPOJHBIX BOJAX.
2. |Camonoocomosxka [MeTpOIOTUYECKHE ocHOBbI loka3 mpe3eHTanuii
npezenmayusl NOXUMHUYECKOTO aHaIN3a C UCIOJIb30BAaHUEM
meme MYJIbTH-MEIHA
3. |Mnousuodyanvnoe |KoBaneHTHas HENOJIsIpHasL, |Y CTHbIE U IMCbMEHHBIE
Oomauinee 3a0anue KOBAJICHTHAs TIOJSIpHAs W WOHHAA |OTBETHI HA 3aHATHUSAX.
XUMUYECKHUE CBSI3HU. BricTyruienus ¢ 1okiagaMu u
pedepaTamu.
4. |Pegpepam OCHOBHBIE THUIIBI XUMHUYECKOM CBS3U. |YCTHBIE M TUChMEHHBIE
MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM (OTBETHI HA 3aHITUSIX
CBS3U: OOBIYHBII W JIOHOPHO-
AKI[CTITOPHBII.
5. |Peghepam KomruiekcooOpazoBarenu,  JIMTAHBL, [Y CTHBIE ¥ TMCHMEHHBIE
BHYTPEHHSIE M  BHEMHSS  cdepa 0TBETHI HAa 3aHITHSIX.
KOMILJIEKCOB, 3apsia U [BeicTyIieHus ¢ I0KJIalaMi 1
KOOpIMHAIIMOHHOE YUCJIO KOMIUIEKCOB. [pedepaTamu
6. |Peghepam [Tepuoanueckuii 3aKOH u
MEPUOAUYECKAsT CUCTEMA JJIEMEHTOB [Tokas pe3eHTalui Ha
JI.MI. MennaeneeBa B CBETE€ HOBBIX PAHATHAX
HAaY4YHBIX UCCIEAOBAHUI
HCCIIEIOBAHU .
7. |Peghepam
[Ipunnun ~ HauMmeHsplie — 3Heprud. [Ioka3  mpeseHTauui  Ha
[IpaBuia KiieukoBckoro BaHATHSIX
8. Hoxnao KommekcHele coenuHeHus. Teopus [[loka3 — mpeseHTanuii  Ha
CTPOEHHSI KOMIUIEKCHBIX COEAMHEHUH BaHATUAX
BepHepa.
9. oxnao Peaxnmonnas crocoOHOCTh BemiecTs: [lokas MpEe3eHTaINNA Ha
XUMHUS W TEepUOAMYEcKass CHCTeMa BaHATUAX
PJIEMEHTOB.
10. |Camonooeomosxa
Kpucrannnueckoe cocrossHue [[loka3 mnpe3eHTanui Ha
BEILIECTBA. BaHATUAX
11. |Camonooecomosxa
Tunel kpucramueckux pemerok u  [Ilokaz mpeseHraumii  Ha
MX BIUSHUE HAa QU3NYECKUE CBOMCTBA BaHATHUAX




TBCPABIX BCIICCTB.

12. |Camonoodzomoska
OcobeHHocTu kpucraummueckoro [[loka3 mpeseHTauuid Ha

CTPOCHHUSI METAJVIOB M UX (PU3UYECKUE PBaHATHAX
1 MEXAHUYECKUE CBOICTBA.

Bcero uacos 102

4.1. TeMbl ceMeCTPOBBIX 3aJlaHHI.

e (CocCTaBlIEHHE CXEM XHUMHUYECKMX M KOHIIEHTPALMOHHBIX TaJIbBAHMUYECKHUX 3IJIEMEHTOB;
pacuer D/IC raqbBaHUYECKUX JIEMEHTOB.

e (CocTaBiieHHE peakluil aIekTponn3a. PacueTsl ¢ ncnosnb3oBaHueM 3akona dapanes.

e (CocraBieHUE YpaBHEHMIl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKUUN METOJaMHU
AIIEKTPOHHOTO OalaHca.

e PacyeTsl C HCHONB30BAHHEM TOHATUH O pAaCTBOPUMOCTH UM  INPOU3BEACHUU
PacTBOPUMOCTH JIJIs1 PACTBOPOB MaJOPACTBOPUMBIX CHIIBHBIX 3JIEKTPOJIUTOB.

e CocraBieHue ypaBHEHHI peakIiii HOHHOro oOMEeHa M THAPOJK3a; pacueT BenuuuH pH
B PacTBOpax ClaObIX, CHIBHBIX 3JIEKTPOJIUTOB.

e Kiaccudukanus, HOMEHKJIaTypa, IOJy4YeHHE U CBOWCTBa OCHOBHBIX KIIACCOB
HEOPraHWYECKUX COETMHECHUI.

e  (CTEXMOMETPUYECKUE pPACUEThl; pacueThl ¢ MCIOJIb30BAHUEM IOHATUN O KOHIEHTpALUU
pacTBOpOB.

e (CrpoeHue aTOMOB U XUMUYECKAsl CBSI3b; CTPOCHUE MOJIEKYIL.

e  DHepreTukKa XMMHUYECKUX peakuuil. XMMHKO-TEPMOANHAMHUYECKHUE PACUETHI.

e [lorennuomerpuueckuii aHanus. Teoperuuyeckue OCHOBBI. lIpakTmyeckoe NnpUMEHEHHE
merona. OGopyaoBaHUE U TPUOOPHI.

e ®doroMeTpuueckuid aHamu3. TeopeTuyeckue OCHOBBI MeTofa. OCHOBHBIE MPUEMBI
dboTomerpruuecknx uaMepeHuil. doromerpuueckoe TuTpoBaHue. [IpakTmueckoe TpUMEHEHHUE
METO/1a.

e Penokcumerpuueckoe TuTpoBanue. Kinaccuduxanus MeTonoB, peakiuu, JeKalue B UX
OocHOBe. PacueTbl CTaHAAPTHBIX NOTEHIMAIOB MOJYpPEAaKIMM B PA3NIUYHBIX  YCIOBUAX
TUTpOBaHUA. THAMKATOPBI OKUCINTENBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHMSL.

e buonormyeckue u OMOXMMHUUYECKHE METOMBI ompeaeneHus. Teopuss meromoB. O6mactu
UCIIOJIb30BAaHUS B KAYECTBEHHOM U KOJIMYECTBEHHOM AHAJIN3E.

e  QdoToMeTpUYEeCKHE METOJbl aHAIN3a. 3aKOHBI, Jealiue B ocHOBe Meroaa. [Ipubopsl u
obopynosanue. [IpakTuyeckoe NpuMeHEHHUE.

e  DIJEKTPOBECOBOM M KYJIOHOMETPUUYECKUH METOAbl aHaiu3a. [eopeTUYEeCKHe OCHOBBI
metonoB. O6mmue npuemsl, [IpakTruueckoe mpuMeHeHne (IPUMEpHI).

e  ANrOpUTMHUYECKHU MOAXOJ INPHU aHAJIU3€ CMECH HOHOB B KaueCTBEHHOM aHaJIM3E.
[IpuHIMITBI COCTABIIEHUS X04a AaHAJIN3a CMECH MOHOB U aHAJIM3 HEU3BECTHOI'O CYXOI'0 BEIIECTBA.

e MecTo M poib B AHATUTHUYECKOW XUMHUHU CpPEIU OPYIMX IUCLUUIUIMH, MEXIpEeIMETHas
uHTerpanus. Ee 3HaueHue u poJib B pa3BUTUU APYTUX HAYK U B PA3BUTUU IIPOMBIIIEHHOCTH.

4.2 IlepeyeHb Yy4eOHO-METOAUYECKOr0 olecrmevYeHHsl JIs1 CaMOCTOSTENbHOH PadoThI
00y4arouuxcs

bapxosckuii, E.B. O6mas xumust / E.B. bapkosckuii, C.B. Tkaues, JL.I'. Ilerpymenko. -
Musck : Bemmiimas mkona, 2013. - 640 c. - ISBN 978-985-06-2314-0 ; To ke [D1eKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=235669
Amapues, A.W. O6mas xumusi. COOpHUK 3ajaHUi ¢ TPUMEPAMH pelieHuH : yaeOHoe mocooue /

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

MoxoB, A.. COopHHK 3a1a4d 1o obuieil xumuu : yaebHoe mocodue / A.M. Moxos, JL.U.
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[Hypeirnna, M1.M. Axrtommna. - KemepoBo : KemepoBckuil rocyaapcTBEHHBIN YHMBEPCUTET,

2010.

- 155 c¢. - To  xe [OnexkTpoHHBIA  pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=232378

Jlymeiiko, T.I'. Benenne B obmyto xumuto : yueOonuk / T.I'. Jlymeiiko ; Xum. ¢axk.. -
PoctoB-u/]] : U3a-tBO HO%. denmep. yH-Ta, 2010. - 232 c. - To xe [DHeKTpOHHBIA pecypc]. -

URL:

http://biblioclub.ru/index.php?page=book&id=241121

OO6mas xumusi. 3agaunuk / . - EkatepunOypr : U3natenscTBo Ypanbckoro yHuBepcurera, 2012.

- 52

c. - ISBN 978-5-7996-0767-8 ; To xe [OnektponHbii pecypc]. - URL:

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

CanbankoBa, E. Anamurtuueckas xumus : npaktukym / E. CambamkoBa, T. JlocToBa . -
Openodypr. roc. yH-T. - OpenOypr : OI'Y, 2012. - Y. Yacte 1. KayectBenusiit ananms. - 135 c.
http://biblioclub.ru/index.php?page=book&id=259315

OCHOBBI aHAIUTUYECKON XUMHUHU. XUMUYECKHUE METObI aHaM3a : yueOHoe mocodue / U.H.
Moguan, P.I'. PomanoBa, T.C. I'op6ynoBa, .. EBrenneBa . -Ka3zanckmii Hall. HMccieqoBart.
TEXHOJIOTHY. YH-T. - Kazanp : KHUTY, 2012. - 195 c.
http://biblioclub.ru/index.php?page=book&id=259000

5. YueOHO-MeTOAHYECKOE 00ecnieyeHne TUCHUIIIMHBI (MOAYJIs1).
Tabmuua 4. OcHOBHas IUTEpaTypa

No
/o

bubnuorpadudaeckoe onucanue

. [bapkoBckuii, E.B. O6mas xumus / E.B. bapkosckuii, C.B. Tkaues, JL.I'. [lerpymienko. -

Musck : Bemmiimas mkoia, 2013. - 640 c. - ISBN 978-985-06-2314-0 ; To xe
[DnexTponnsIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=235669

.|AmapueB, A.M. O6mas xumusa. COOpHUK 3aJlaHWM C MpUMEpaMHu peIIeHUuN : ydeOHOe

mocobue / A.W. Anapues, JI.U. Adonuna. - HoBocubupck : HI'TY, 2013. - 119 c. - To xe
[DnexTponnslit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228947

.MoxoB, AWM. COopuuk 3amay mo oOmeil xumuu : yuebHoe mocodbue / A.W. Moxos,

JLU. lllypeiruna, W.M. AntommnHa. - KemepoBo : KemepoBCkHil TOCYyIapCTBEHHBIN
yauBepcuter, 2010. - 155 c¢. - To xe [DnexkTpoHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232378

.Ulyneiiko, T.I'. Beeaenne B oOmryro xumuro : yuebnuk / T.I'. Jlymeiiko ; Xum. ¢ak.. -

Pocros-u/]] : U3n-tBo FO%. penep. yn-ta, 2010. - 232 ¢. - To ke [DneKkTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=241121

.[O6mas xumus. 3agaunuk / . - ExarepunOypr : M3marenbcTBO YpanbCKOrO YHUBEPCHUTETA,

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

.Cmuaka H. JI. O6mas xumus. YaeOHUK 11 By30B 18-e usn., mepepal. u Jor. -

M.: FOPAUT , 2012

Muxkenesa, [.H. Ananutuueckast Xumust. DJIEKTPOXUMHUYECKIE METO/IbI aHAJIHM3a /
I".H. Muxkenesa, ['.I'. Menbuenko, H.B. FOunukosa ; noa pen. H.B. Ilumkuna. - Kemeposo
: KemepoB. TeXHOIOTNY.NH-T NHILEBOI NpombinuieHHOCTH, 2010. - 184 c. - To xe
[DnexTponnslit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=141512

AHanuTHYecKas XUMHS: PU3NKO-XUMHUYCCKUE U (PU3NIECCKIE METO/IbI aHATN3A
yuebnoe nocooue / I.H. Moguan, T.C. 'opbynosa, 11.1. EBrennesa, P.I". PomanoBa —
Kazan.Hanm. uccnen.rexnonorud. yH-T. - Kazans : U3g-so KHUTY, 2013. - 236 c. : ui.,
Tab1., cxeM. - bubmuorp. B kH. - ISBN 978-5-7882-1454- 2 ; To xe [ DneKTpoHHBIN pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=259010

CanbHukoBa, E. Ananutuueckas xumus : npaktukyM / E. Cansnukosa, T. JloctoBa . -
OpenoOypr. roc. yH-T. - OpenoOypr : OI'Y, 2012. - Y. Yacts 1. KauecTBenHnsIit ananus. - 135
c. : Tabm. ; To ke [Dnextponusiit pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=259315
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OCHOBBI AHAUTUTUYECKOW XUMUU. XUMHUUYECKHE METO/IbI aHAIIU3a : ydeOHOoe mocooue /
M.H. Mosuan, P.I'. Pomanosa, T.C. I'opOyHoBa, 1.11. EBrenneBa . -Kazanckwuii Hail.
MccaeaoBar. TexHoyorud. yu-T. - Kazans : KHUTY, 2012. - 195 c. : un., Tabim., cxem. -
bubnuorp. B kH. - ISBN 978-5-7882-1216-6 ; To xe [Dnexrponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259000

11

XaxanuHa T.M.AHanutuyeckass XuMusi 3-€ u3M., UCIp. U JOMN. YueOHoe mocobue s
OakanaBpoB.- IOpaiit,2012r.- 278 c.

12

MukeneBa I'. H. AnmamuTudeckas XuMHUS. DISKTPOXMMHYCCKUE METOJBI aHAIM3a -
KemepoBo: KeMepoBCckrii  TEXHOJIOTMYECKUMH HMHCTUTYT IUILEBOM  MPOMBIIUIEHHOCTH
, 2010.- 184c. http://old.biblioclub.ru

Tabmuma 5. JlononHUTENbHAS TUTEpaTypa

=

/m

N bubnmorpaduueckoe onucanue

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

Anexcees, B.H. KonnuectBennsiii ananus. / B.H. Anekcees.- M.: Xumus, 1972.

Jlorunos, H.S. Anamutnueckas xumus./ H.S. JlorunoB, A.I'. Bockpecenckuii, U.C.
Cononkun.-M.: TIpocsemenue, 1979.

Bacunbes B. I1. Ananurndeckas xumusi. Kaura 1 - M.: Jlpoda , 2009.
Bacunwes B. 1. Ananutndeckast xumusi. Kaura 2 - M.: llpoda , 2009.

XaputonoB, 0. S. Ananutunueckas xumusi: AHanutuka: B 2 kHurax ksHwmra 2:
KomnuectBenHbiit ananu3. GU3nKo-XuMHUECKUe (MHCTPyMEHTaIbHbIE) METOIbI aHan3a./ 0.
. XaputoHoB.- M.: «Beicmas mkonay», 2005 r. — 559 c.

Xapurtonos, 0. fl., I'puropreBa B. FO. Ananmutnueckas xummus. Ilpakruxkym./ FO.S1.
XaputoHoB.- M.: 'DOTAP-Menua, 2009 r.— 296 c.

Bockpecenckuii, A.I'. COOpHUK 3agad ¥ YHpPaXHEHUH 1O aHAJUTUYECKOH XUMHH.
A.I".Bockpecenckuii, M. C. Cononkun, I'.d.Cemuxonenos.- M.: [Ipoceemenue, 1976

OcHoBbl aHanuTudeckoi xumun. YdeOHuk st BY3oB B 2 kH. Ku.1: O0mue BOnpocsL.
Metonpl paznenenus/ FO.A.3omotoB, E.H./lopoxosa, B.1. ®aneeBa u np.; [lox pen. 10.A.
3om0TOBA. — 2-€ U311, nepepad. u gon.- M.: «Bsiciias mkomna», 2002 — 351c.

Jlypse HO.JO. CrpaBounuk no anamutudeckodt xumuu. / FO.JO. Jlypwe.- M.: Xumus,
2002r.

10

OCHOBBI aHAIUTHYECKON XuUMHHK: YueOHHK i1 BY30B. B 2 xu. Ku.2: Meronsl XuM.
aHanuza. F0.A.3onoros, E.H./lopoxoBa, B.1. ®aneesa u ap.; [lox pea. FO.A. 3omoroBa. — 2+
e u3J., nepepad. u gom.- M.: «Beiciias mkomnay, 2002 —351c.

11

Ananutuka. TexHuka 7a0opaTOpHBIX — paboOT: MeTOJ.  yKa3.Julsl  CTYICHTOB
¢ax.ecrectBozHanus/ coct. A.T. Txakymunosa ; oz pea. T.H. JIutBuHOBOI; AABIT. TOC. YHA
T, kKad. xumun.- M.: Uzn-so AT'Y, 2007.

12

KayecTBeHHbIi XMMUYeCKUH aHamu3: ydeO.-mMeTon. mocobue/ Penep. AreHCTBO 0|
ob6paszoBanuto, ['OY BIIO «Anpir. T'oc. yH-T», cocT.A.T. TxakymmHoBa mox pex. T.H.
JlutBuHOBOM; Kad. xumuu.- Maiikomn.: MU3a-so AI'Y, 2007.

13

Xaputonos, 0.f. Anamutudeckas xumusa. B 21./ F0.5. XaputonoB - M.: Beicmias
mkoja, 2001.

14

Hopoxosa, E.H.3amaun u ynpaxuenus no ananmurudeckoir xumuu./E.H.[lopoxosa, I'.B.
[Ipoxoposa - M.: M3a-80 MI'VY, 2000r.

15

Kpemkos, A.Il. OcHoBsl aHanmuTraeckoit xumun./ A.I1. Kpenikos - M.: Beiciias mkona,
1976, T.1-3.

16

SpocnaBieB A.A. COOpHUK 337a4 W yNpaKHEHUH MO aHAIMTHYECKON xumuu., A.A.
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Apocnasues - M.: Beiciias mkosa, 1989.

[lepuoanueckue n3ganus

1 KypHan « Xumus B mkosie» noamnucka 3a 1999-2013 r.
Pexxum noctyna: http://elibrary.ru, http://old.biblioclub.ru

2 Kypuan « Becthuk MI'Y. Xumus» noanucka 3a 1999-2013 r.
Pexxum noctyna: http://elibrary.ru, http://old.biblioclub.ru

3 Kypnan «13Bectus By30B CeBepHoro KaBkaza. EcTecTBeHHbIE HAYKW» TTOAIKCKA 3a
1999-2013 1.
Pexxum noctyma: http://elibrary.ru, http://old.biblioclub.ru

Ta6mmumma 6. Pecypcbl mHGDOpMaIIMOHHO-TEIEKOMYHUKAIIMOHHON ceTh «HTepHeT»

No Hassanue (anpec B UnTepHer)
/11

—

OnekTpoHHas oubimoreka: http://elibrary.ru, http://old.biblioclub.ru

2| DnexTpoHHast OMOIMOTEKa MOJTHOTEKCTHBIX YUEOHBIX M HAYYHBIX U3IaHUH M0 XUMUU
venec.ulstu.ru/lib/result.php

98]

DenepanbHblil mopran. Poccuiickoe obpa3zoBanue. http://www.edu.ru/

N

Poccutickuit oOpa3zoBarensHbIi moptai. http:// www.school.edu.ru/default.asp

5| @enepanpHblii 00pazoBaTenbHBIN mopTan. HemnpepriBHAs MOATrOTOBKA MpenojaBaTesei.
http://www.neo.edu.ru/wps/portal

6| EcTecTBenHbIil HayuHO-00pa3oBaTeNbHbIN opTai. http:// www.en.edu.ru/

7| NudopMaimoHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHHU B 00pa3oBaHMH.
http://www.ict.edu.ru/

8 Poccuiickuii mopTan oTKpeITOro oopasosanus. http:// www.openet.edu.ru/

9| ®enepanbHbIN o0pazoBaTenbHbBIN nopTai. MexnyHapogHoe oOpasoBaHmUe.
http://www.international.edu.ru/

6. MeToanueckne peKOMeHAANMH TPENoAaABATENI0 H MeTOAUYECKHE YKA3AHMA
00y4YaAIIHUMCS 10 TUCHHUILINHE (MOIYJIIO).

Memoouueckue pekomenoayuu npenooasamento.

JIist  yCHemrHoro OCBOEHMSI CTYJAEHTaMW JaHHOM JHUCHUMIUIMHBI  PEKOMEHIYEeTCs
UCIIONIb30BaTh: MPOTrpamMMbl, Y4YeOHHUKH, y4eOHBbIE M METOJIUWYECKHE I0COOus, HAaIJISIIHbIE
nocoOusi, KOMIIBIOTEPHBIM KJIACC, MYJIbTUMEIUNHHBIA KOMIUIEKC, CETEBble HCTOYHHUKH
nHpopmaruu, OudINOoTEUHBIE (OH/IBI.

Memoouueckue yKazanus K camocmosamenbHou pabome cmyoeHmos

Ilooecomoska « nabopamopuou pabome. llpu TOATOTOBKE K J1abopaTopHOU pabdore
HEOOXOUMO BHHMATEIBHO H3YYHUTh TEOPETHUYECKHH MaTepuall Mo JaHHOW paboTe, TEXHHUKY
BBIMIOJTHEHUS] OKCIIEPUMEHTa, O3HAKOMUTHCA C HUHCTPYKIUSAMU K MpUOOpaM, KOTOpbIE
UCTIONIB3YIOTCSl TIPU BBHITIOTHEHUH PaboThl. 3aTeM HEOOXOIMMO HW3YYHUTh MPHUMEPHI PAcueToB,
VSICHUTH XOJI paObOThl, paCCUUTATh MacChl HABECOK BEIIECTB, HEOOXOIMMBIX ISl TPUTOTOBICHUS
pacTBOpOB.

Obpabomia pes3ynomamos nabopamophvix pabom. OTU€T 0 1abOpaTOpHOI paboTe TOIKEH
COJIep’KaTh BCE IMOJYYCHHBIE OSKCIIEPUMEHTAIBHBIC pPE3yJIbTaThl, HEOOXOAMMBIE pACUYETH U
BbIBOJIBL. [Ipu ukcupoBaHUU pe3yabTaTOB U3MEPEHHs] 0c000€ BHUMaHHE HYKHO OOpaTHTh Ha
COOTBETCTBHUE 3amuCH (KOJMYECTBO 3HAYAIIUX MU(p B YUCIIE) TOYHOCTU H3MEpeHHUs. Pacuérsr
JOJKHBI COJIep’KaTh Bce (OpPMyYJbl M BBIYHCICHHUS C yKa3aHHEM €IuHHUI] u3MepeHus. Bce
pe3yabTaThl U3MEPEHUI HEMOCPEACTBEHHO (PUKCHPYIOTCS B pabodel TeTpajy IIapuKOBOM WiIn
rejaeBord pydkoil. 3amuch pPE3ylabTaTOB HM3MEPEHHH  HAa YEPHOBHUKE WJIM KapaHIAIIOM HeE
nomyckaercs. [Ipu odopmiiennn paboT MO KaYeCTBEHHOMY aHAM3y B KOJOHKY «PeareHT»
HeoOXoauMo BhucaTh ¢opmyny peareHTa. [Ipu BBINOJIHEHWH BBIYUCICHUNH HEOOXOIMMO
coOnrofaTh TpaBuWia OKpyrieHUs. Bce rpaduky BBIMOTHSIOTCS TOJNBKO HA MHJLTUMETPOBOMA
Oymare pasmepom He MeHee (opmara AS. I'paduku 00s3aTENbHO JIOJDKHBI COJEPIKATH
3aroJIoBKM, OO0O3HAYEHUs] OCe C yKa3aHWEM eIWHHI] W3MEPEHHA W BBIMONHITHCS C
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COOJIIO/ICHHEM OTIpeIeIEeHHOro MaciTala.

OT4éT MOMIKEH MPEeNOCTaBIATHCS MPErnoaBaTelio s MPOBEPKU B TEUEHHUE HEAETH IOocie
BBITIOJIHEHUS J1abopaTopHOil pabotbl. HeakkypaTHO odopmiieHHBIE OTY4ETHI K MpPOBEpKE HE
npuHuMatotcs. [IpoBepka mabopaTopHON pabOTHl COMPOBOXKIACTCS  COOECeOBAaHUEM C
npernojiaBaTesieM. BBIMOJHEHHBIMH  CUMTAIOTCS TOJBKO NPHUHATHIE MpenojaBareieM Jiabo-
patopHbie paboThI!

Pewenue 3aoau. Tlepen pemieHneM 3agad  HEOOXOIMMO BHHUMATENbHO HW3YYUTh
TEOPETUYECKHI MaTepuan, MnpopadboTaTh KOHCHEKT JEKIUH, pa3o0parh MpPUMEpPbl pPEeLIeHHs
3agad. Pemienue 3amau peKOMEHIyeTCss HAUMHATH ¢ HanOoJiee MPOCTHIX, OJIM3KUX K UMEIOIIUMCS
B 33JayHuKe mpumepaM. W Tonbko 3aTeM NEpeXoauTh K peUIeHHI0 OoJee CII0KHBIX
BapHUaTUBHBIX 3a71a4. [Ipu pemeHun 3a1ad peKOMEHIyeTCs 3alucaTh KpaTkoe yCIOBUE 3a7ayH,
yYpaBHEHHUS peakluii, ucxoanble (opmynsl s pacuéra. He pekoMeHIyeTcss HCIOiIb30BaTh
TOTOBBIE KOHEUHbIE (POPMYIIbI, KOTOpPBIE BBIBOAATCS B MpHUMEpax perieHus 3agad. C MCXOIHBIX
dbopMyn HEOOXOAMMO BBIBECTU PACUETHBIC, a 3aTE€M IOJCTABUTh B HUX YHUCICHHBIC 3HAUCHUS.
Takum o00pa3om, 3amuch B TeTpaad JAOJDKHA COJIEpKaThb (OPMYJIbI M BCE BBIUMCICHUS C
yKa3aHHUeM eIUHUI] u3MepeHus. PekoMeHyercst mpy 3aliCH BEJIMYUH YETKO yKa3bIBaTh K KAKUM
BEIIIECTBAM, pPacTBOpaM, CMECSIM M T. I. OHM OTHocATCS. Ilpu BBIYMCICHHAX HEOOXOAUMO
oOpamaTh BHUMaHHE Ha WX TOYHOCTH (HCIIOJIB30BAaHHUE HY)KHOTO YHWCa 3Hadammx nudp) u
cOOJIIO/ICHHE TTPABUIT OKPYTIICHHUS.

Buvinonnenue mecmosvix 3adamuti. llepen HavyanoMm BBINOJHEHUS TECTOB CIEAYyeT
BHUMATEIbHO HM3YyYUTh TEOPETHYECKHI MaTepuall, MpopeliaTh 3ajadyd MO0 JaHHOW TeMe H
OTBETUTH Ha BOIPOCHI, UMEIOIINECS B ydeOHUKe. BBIMOIHSAS TeCThl, ClieyeT UMETh B BUAY, YTO
OHH OBIBAIOT CJIETYIOLIUX THIIOB:

1. BoiGop mpaBUIBHOTO OTBETAa M3 YHCIA TNPEIIOKEHHBIX. B 3THX Tectax HeEoOXoAauMo
BBIOPATh OJIMH MPABUIIBHBIN OTBET U3 YHCIIA MPEIOKEHHBIX.

2. MHoxecTBeHHBIN BBIOOD (0e3 MeTkr). Heobxoaumo BeIOpaTh BCE MPaBHIIBHBIC OTBETHI U3
YHcia MpeIoKEeHHBIX.

Buvinonnenue u 3auuma MuHu-npoexmos (¢ KOMIbIOMEPHOU npeseHmayuet).

B paGore Hag KaxabIM MUHHU-IIPOEKTOM y4acTBYIOT 2-3 dyenoBeka. Ilocie BpiOOpa Tembl
MUHHU-TPOEKTa HEOOXO0IMMO, TIOJIB3YAICh TUTEpaTypoil u MIHTepHeTOM, MOA00paTh MOIXOISIIYIO
METOAMKY ONpE/EICHHUs, COTJIacoBaTh €€ ¢ MPeroaaBaTesieM U aAalTUPOBATh K YCIOBUAM CBOCH
KOHKpPETHOW 3ajayM, T. €. pa3paboTaThb METOJIUKY HPUTOTOBICHHUS HEOOXOIUMBIX PEaKTHBOB,
X0J paboThl W METOAMKY OOpabOTKM TMOJy4YeHHbIX pe3ynbTaToB. [locime cormacoBaHUs
aJanTUPOBAHHOM METOJIMKH C TIperojaBarelieM Ha J1abopaTOpHOM 3aHATHH 17 Hemenu
HE0O0XO/MMO TPOBECTH ONpeAeieHne M 00paboTaTh MONydyeHHbIe pe3ynbTarhl. [lomyueHHbIE
pe3yabTaThl TPEACTABISIOTCA B BHAE AoKiana (5-7 CTpaHWI]) C Tpe3CHTAIUed, B KOTOPOM
JIOJDKHO OBITH OTpa)K€HO 00OCHOBaHME BhIOOpA JNAaHHOW METOAMKH, €€ ONMCAHUE M PEe3yIbTAThI
JKCIepuMeHTa. B nokmane JOMKHO OBITh OTPaKEHO YydYacTHE KaXKIOro 4jieHa TIpyNmbl B
peanu3anu MUHU-TIpoeKkTa. I1o pe3ynapTaraM MUHH-IIPOEKTA JETaeTcsl yCTHOE COO0IIeHue Ha 5-
7 MHH.

[Ipu onleHKEe MUHHU-TIPOEKTA YUUTHIBAIOTCS:

3HaHUS W YMEHUS Ha ypoBHE TpeOOBaHMI MPOTPAMMbl AHAIUTUYECKOW XHMHUU: 3HAHUE
(akTHUECKOro MaTepuana, yCBOEHHE OOIIMX TMpEeICTaBICHUH, MOHATHH, BIaJeHHE TEXHUKOU
XUMHUYECKOT'0 HKCIIEPUMEHTA U YMEHUEM BBINIOIHITH PACUETHI.

YMeHne OpUEHTHPOBATHCS B MPO(ECCHOHATBHBIX MCTOYHMKAX MH(POpPMALUU U paboTaTh ¢
HUMHU.

KynbTypa nucbMeHHOTO M3JI0)KEHUS MaTeprana.

YMenne 0GoOpMIIATh  Pe3yNbTaThl  JIA0OpAaTOpPHOW  pabOThI, TMPaBUIBLHO  3arOJHATH
71a00paTOPHBIH KypHAT

TexHUKa BBHIOTHEHUS SKCTIEPUMEHTA.

YMeHue 4€TKO U JOTMYHO JI0JI0KUTh OCHOBHBIE PE3YJIbTaThl PAOOTHI.

KauecTBo 1 MHGOPMAaTUBHOCTH MIUTIOCTPAIMOHHOTO MaTepHaia.
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YMeHue rpaMOoTHO, YETKO OTBEYaTh Ha BOIIPOCH M BECTH apIyMEHTUPOBAHHYIO JUCKYCCHIO.

YMenne paboTarh B TpyIIe.

7. MatepuaibHO-TEXHMYECKOe o0ecneyeHue JUCIUILINHBI (MOTYJIs1).

MarepuanbHO-TEXHUUYECKOE  OOecreyeHre  AUCHMIUIMHBI — MpeAycMaTpuBaeT  HalWdHe
JICKIIMOHHOM aylIuTOpHH, J1aboparopuu odmie nu Heopranuueckod xumuu (118 aynurtopus),
71a00paTOpUU HYTPULIMOIOTHH U SKOJIOTHH.

IIpubopul u 060pydosanue: MyTbTUMEIUWHBIN TPOEKTOP ¢ HOYTOYKOM, BBITSIKHOM
mkad, Beckl mabopatopubie 3eKTpoHHbIe AGN100 — 2 mT., Bechl 1TaOopaTOpHBIC JICKTPOHHBIE
Pioneer PA213 — 1 mwmr., -cnekrpoporomerp I19-5300B — 2 mrT., KIOBETHl i
crnektpodoromerpa [195-5300B, cymmnpHbii mKkad, MydeapHas MMedb, aHATU3aTOP KUIAKOCTH
naboparopubii  AHMOH 4100, xoMOMHHMpOBaHHBIE OBIIEKTPOABI s ompeneneHus pH,
MarHuTHas MeIIajika, yJabTpaduoiIeTOBBI 00Iy4yaTeNnb, 000OrpeBareib, BOJSHBIC OaHU, HAOOP
apeoMETPOB.

XuMmudeckasl mocyaa 1 amnmaparsl JJabopaTopHOro oOmxoja: XxpoMarorpapuiecKkue KaMephl,
CTCKJISTHHBIA TyJIbBEPHU3aTOP, CIIUPTOBKH, THUTEIBHBIC IIUIILI, aCOECTOBBIC CETKH, INTATUBHI,
peIMeTHbIe CTEKIA, MPOOUPKH, MUMETKU, TPOOKH, HUXPOMOBBIE METJIH, CTEKISIHHbIC MaJIOUKH,
BBITIAPUTENbHBIC YAIlIKU, MPOOUPKOJEPIKATENN, IIMATEIN, CKAJIbIETH, SKCHKATOPBI, OIOKCHI,
JNEKTPUYECKUE TUINTKHA, XUMHUYECKHE BOPOHKH, THUIJH, XHUMHUYECKHE CTaKaHbl C HOCHUKOM
émkocthto 200-300 ma u 100 mn, mepnsle muauHApbl Ha 10 mu, 50 n 100 mia, cTynku c
necTuKamu, OropeTku Ha 25 i1, muneTku Mopa Ha 5, 10, 20 u 100 mi1, rpagynpoBaHHBIC MEPHBIC
nuneTky Ha 1, 2, 5 u 10 M, mepabie koOb1 Ha 100, 250 u 1000 Ma ¢ mpoOkaMu, KOHUYECKHE
ko061 Ha 100 1 250 M1, KaneTbHUIIBI, TPYIIIHL.

XUMHUECKUE PpEaKTHBBI, XpomaTorpaduueckas Oymara, 00e330J€HHbIE (UIBTPBI «CHUHSISA
JIEHTa», UHIWKaTOpHas Oymara, GuibTpoBaibHas Oymara,

Haznaouvie nocobus u mamepuansl, ucnoiv3yemoie 8 yuebHOM npoyecce

1. TaOmuusl.

2. Jmarpammsl, rpaduKH.

3 PeakTuBbl, mprOOPHI, XUMUYECKas MTOCY/1a, 000pya0BaHKE 1a00paTOPUN XUMUH.

4. Meronuyeckue yka3aHus K 1a00paTOpPHBIM paboTam.

8. Obecneuyenne 0Opa3oBaTEJIHLHOIO MPOLECCA [IJISl JIMI] C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMM 310POBbS 1 HHBAJIU/I0B

B xone peanuzanuy quCIUTIIMHBI UCTIOJIB3YIOTCS CIICYIONTUE TOTIOJHUTEIBHBIE METOIBI
00y4eHUsI, TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUYHON aTTECTAIlUU OOYYarOIINXCS B
3aBUCUMOCTH OT WX UHAUBUIYaTbHBIX OCOOCHHOCTEH:

® JJIsA CJICIIBIX U cna60131/11[;11u1/1x:

- JeKIuM OQOpPMIISIIOTCS B BHUJAE DJEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C TOMOIIBIO
KOMIIBIOTEpA CO CTIEHUAIN3UPOBAHHBIM MPOTPAaMMHBIM 00€CIICUeHHEM;

- TUChbMEHHBIE 3aJjaHHsl BBINOJHSIOTCA HAa KOMIIBIOTEPE CO CIEHHATU3UPOBAHHBIM
POrpaMMHBIM 00€CTIeYeHUEM, UITH MOT'YT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecreunBaeTcs UHIUBHUIYaTbHOE paBHOMEpHOE ocBetienne He Menee 300 Jrokc;

- A BBINIOJIHEHUS 3a/JaHUsd TPU HEOOXOJMMOCTH TPEJOCTaBISETCS yBEJIWYUBAIOLIEe
YCTPOMCTBO; BO3MOXKHO TaKKe UCII0JIb30BAHHE COOCTBEHHBIX YBETUYMBAIOIINX YCTPOUCTB;

- MMUCbMEHHBIE 331aHUsI OPOPMIISIIOTCS YBETTUUEHHBIM IIPUPTOM;

- 3K3aMeH U 3a4€T NMPOBOJATCS B YCTHOM (hopMe WIIH BBITIOJIHAIOTCS B MUCbMEHHOHN (hopMe Ha
KOMIIBIOTEPE.
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® Ui TIYXHX U cIa0O0CTBIIIALTHX:

- Jekuuu O(OPMISAIOTCS B BHUAE DIEKTPOHHOTO JIOKYMEHTa, JIMOO TPEeIoCTaBIseTCs
3BYKOYCHWJIMBAIOIAs alnaparypa MHANBUAYAIBHOTO TI0JIb30BaHUS;

- IMCbMEHHBIE 33JJaHMsI BBIMOIHAIOTCS Ha KOMIIBIOTEpPE B MUCbMEHHO (popme;

- 9K3aMEH W 3a4éT NPOBOJATCS B IHUCBMEHHON (OpME Ha KOMIIBIOTEPE; BO3MOXKHO

npoBesieHUE B (hOpMe TeCTUPOBAHMUS.

e JUIs JIUL C HAPYIIEHUSIMU ONOPHO-IBUIaTEJIBHOTO anrapara:

- JIEKUUU OQOPMISIOTCS B BHJE DJIEKTPOHHOTO JOKYMEHTA, JOCTYMHOIO C IOMOIIBIO
KOMITBIOTEpA CO CHEIMATN3UPOBAHHBIM IIPOrPAMMHBIM 00€CIICUeHUEM;

- IHMCbMEHHBIC 3aJaHMs BBINOJIHAIOTCS HAa KOMIIBIOTEPE CO CIELUATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTICYeHUEM;

- 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOM (pOpME MM BBIMOIHAIOTCS B TUCbMEHHOU (hopMme Ha
KOMIIBIOTEPE.

[Tpu HEOOXOIUMOCTH MpeyCMaTPUBACTCS YBEITUUYEHUE BPEMEHHU ISl TIOATOTOBKU OTBETA.

[Iponienypa  mpoBeACHHS  MPOMEKYTOYHOM  arTecTanMud A OOydarolIMXcs
YCTaHABIMBACTCSI C Y4YETOM HUX HMHIMBUAYAJIBHBIX TCHUXO(PU3MYECKHX OCOOCHHOCTEH.
IIpomesxyTouHast arTecTanust MOXKET IIPOBOAUTHCS B HECKOJIBKO 3TAIlOB.

[Tpu npoBeneHUH MPOLEAYPHl OLEHUBAHUS PE3YJAbTATOB OOYyUEHHS IperycMaTpuBacTCs
UCIIOJIb30BAaHHE TEXHUYECKUX CpPEACTB, HEOOXOOUMBIX B CBS3M C HWHAMBHIYaJTbHBIMH
0COOEHHOCTSAMHU 00y4aroIuXcs. DTU CPEINCTBA MOTYT OBITh NPEIOCTABICHBI YHUBEPCUTETOM,
WA MOTYT MCIIOJIb30BaThCSl COOCTBEHHBIEC TEXHUYECKUE CPECTBA.

[IpoBenenue mpomeaypsl OICHMBAHUS  PE3YyAbTaTOB  OOyuYeHHs  JOMYyCKaeTcsl ¢
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHHA.

ObecneunBaeTcs AOCTYN K MHPOPMALMOHHBIM M OHONMOrpaduueckuM pecypcaMm B CETH
WuTepHer nns kaxnaoro oOydvaromerocss B (opmax, aJanTHUPOBAHHBIX K OTPAaHMYCHHSIM HX
3JI0pOBbsI U BOCIIPUATHS HHPOPMALIUH:

® IS CIENBIX U CIa0OBUISIINX:

- B Ie4aTHOU (opMe yBEIIMYEHHBIM MIPUPTOM;
- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B (hopme aynnodaiina.

® I TIYXWX U cIabOoCIbIIIaNiX:

- B Ie4aTHoH popme;

- B (hopMe 3JEKTPOHHOTO TOKYMEHTA.

e st 0OyHArONIMXCsl ¢ HAPYIICHUSIMH OIIOPHO-ABUTATEIHOTO arnmapara:
- B IeYaTHOH popme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina.

VYyeOHblE ayAUTOPUH I BCEX BUIOB KOHTAKTHOM M CAMOCTOSITEILHON pabOThl, HAyYHas
O6ubnMoTeKa W MHBIE MMOMEUICHUS A OOYYEeHHs OCHAIEHBI CIEelUaTbHBIM 000pYIOBaHUEM H

y‘-Ie6HI>IMI/I MECTaMM1 C TCXHUYCCKUMHU CPCACTBAMUA O6y‘-I€HI/I}I.

16



8. JIncT perucrpanumn n3MeHeHH |

Howmepa nuctos
Howmep p OcHoBaHue Pacumdpo Jlata
I IToammuc
H3MEHCH AHHVII BKa Jara BBEICHUS
3aMeHe Y. BHECEHUS b
us HOBBIX | ynoga noamnrucu HU3MCHECHUA
HHBIX p W3MEHEHUS
HHBIX
1. 11-18 3aB. xag. 16.03.2 16.03.21
reorpadun 1
IIpuBenenue B pad
COOTBETCTBHEC 7 Teyqem
. dJI.

OIrocC

17




