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1. CTpykTypa 1 0011asi TPYA0€MKOCTh JUCHUTITIHHBI

OO011ast TPYI0EMKOCTh JUCIUILIMHBI COCTABIISACT 2 3a4eTHBIC eIUHUIIBI (72 Yaca).
dopMa NPOMEKYTOUHON aTTECTALUU — 3a4ET

Ounas gopma
oOyueHus

Kypc 2
Cemectp 3
Jlexuuun 36
IIpakTrHueckue 3aHATUs

JlabGoparopHsbie 3aHATHS 18
Koncyapranuu -
WToro aynuTOpHBIX 3aHATHH 54
CamocrosTenbHas pabora 18
Kypcosas pabora -
OK3aMeH -
O61iee KOJTUYECTBO YaCOB 72

2. lleam ocBoeHM s TUCUMIIIIMHBI
Huctunmuaa  «MeTonuka TMpOBEACHUS  (PU3MKO-XUMHYECKHX  DKCIICPTHU3Y SIBIISIETCSI

CaMOCTOSITENIbHOW HAyYHOH M Y4eOHOH JHMCHUIUTMHONW TEOPETHYECKOTO W MPAKTUYECKOTO
npoduiiet B cucteMe u3ydeHust (pU3MKH.
B pamkax mucuurumnbel «MeToauKa MpoBeAeHUST (PU3UKO-XMMUYECKUX SKCIEPTU3» U3ydaeTcs
KOHCTPYKLIUSl aHAJIUTUYECKOr0 00OpYyOBAaHHUsS, UCIOJIB3YEMOIO JJii BCECTOPOHHETO H3Yy4EHUs
BEILECTB U MAaTE€pPUAJIOB, a TAK)KE METOJIUK €ro IIPUMEHEHHS.
Llenblo npenogaBaHus AUCHUILIMHBL «MeTouKa MpoBeaeHHs (PU3NKO-XUMUUECKUX IKCIEPTH3»
sBIsieTcss (pOpMUpOBaHWE Yy CTYACHTOB OOINEro MPEACTaBICHHUA O (U3NYECKUX MPUHIIHIIAX,
3aJI0KEHHBIX B OCHOBY (DYHKIIMOHHMPOBAHMS AHAIUTUYECKOIO OOOpYIOBaHUS C BBIPaOOTKOM
HAaBBIKOB €TI0 MCIOJIb30BaHUS.

3. Mecto gucuuniaunsl B crpykrype OIIOIIL: Ba3oBas yacts. 51.B.13

JanHas y4eOHas JuCUMIUIMHA BKIoyeHa B pasznen b1.B.13  O6menpodeccnonanbHbIi"
OCHOBHOI1 0Opa3oBarenbHOi mporpammel 03.03.02 @usuka. OcBauBaeTcs Ha 2 Kypce, 3 cemecTp.
3agaun U3y4eHus AUCLUUILUINHBI

3amayaMy M3y4eHUsl TUCHUIUIMHBI «MeToauka mpoBeieHUs (U3MKO-XMMHUUYECKUX HKCHEPTHU3
ABIISIOTCA:

- U3yY€HUE pa3BUTHs €€ OOIIMX M YaCTHBIX TEOpUHM Kak 0a3bl MO3HAHUSA CPEACTB, IPUEMOB U
pEeKOMEeHIaluH 10 pallOHAILHOMY UCIIOIb30BAHUIO B HAYYHO-HMCCIIEI0BATENbCKON paboTe;

- IPaKTUYECKOE YCBOEHHUE IPUEMOB MCIOIb30BaHUS U METO/I0B ITPOOONOATOTOBKH;

- IOJTy4eHHE HaBBIKOB MCIIOJIb30BAHMS AIEKTPOHHBIX 0a3 1aHHBIX;

OcHOBHBIE HaBBIKH, KOTOPBIMH JIOJIKEH 00J1aJjaTh CTY/IEHT:

3HaTb OCHOBHBIE METOJBl pacyeTa KOHIECHTpAlUil, HCIOJIb3yEMbIE B HHCTPYMEHTAJIBHBIX
METOJaX aHaiu3a, HMEeTh [peJcTaBlIeHHe 00 OCHOBHBIM TIpubopaM B COBPEMEHHOMN
aHAJTUTHUYECKOW J1TabOopaTOpHM, 3HATH OCHOBHBIE METOJbI MPOOOIMOIrOTOBKH Npo0 K aHaIu3y,
UCIONB3YEMBIX B HMHCTPYMEHTAJbHOM aHalM3€ ChIpbS W MPOAYKTOB IPOU3BOJICTBA
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB.

4. TpeGoBaHusl K pe3yJibTaTaM OCBOEHHUS TUCHUIIUHBI
Komnerennuu oOyyaromierocs, GopMupyemblie B pe3yabTaTe OCBOCHUS JUCHUIUINHBL.



B pesynbraTe m3ydeHUs AMCHUIUIMHBI OOYYAIOUIUICS TOJDKEH 00JIafaTh CIEAYIOIIMMHU
KOMITETCHIIMAMU (pe3yIbTaTaMi OCBOSHUSI 00pa30BaTeIbHON MTPOTPaMMBI):

Koapl
KOMIIeTeHITH I

Conepmalme KOMIIeTeHIUi

CIIOCOOHOCTRIO MCIIOJIL30BATh CIICIUAJIN3UPOBAHHLIC 3HAHUA B obmacTu (1)I/I3I/IKI/I

HUCCIIEOBAaHUN

[K-1 JUISL OCBOCHUS MTPO(GHITBHBIX (PH3UIECKUX TUCIUTUINH
- CITOCOOHOCTHIO TOIH30BATHCS COBPEMEHHBIMI METOIaMH 00pabOTKH, aHAIN3a U
[K-5 cUHTe3a Qu3nueckor nHpopMaru B U30paHHOH 00JacT PU3MYECKUX

B3anmocBs3b MIaHUpYEeMBIX Pe3yJIbTaTOB OOYYEHHUS MO JUCHUIUIMHE C (GOPMUPYEMBIMU

komnerennuamu OITOIT:

Koawbt I[Inanupyembie pe3yJibTaThI 00y4eHUs,
KOMIIeTeHITHit cooTBeTCTBYIOIME (popMuUpyemMbIM KomneTeHnusim OITOIT
OIIOoII
3HaTh Ymern Baapers
- 0a30BYyIO |-CaMOCTOSITENLHO -TIpu pabote B
TEPMUHOJIIOTHIO, OIpeNeiiTh LM, 33a4a4U U |7abopaTopHOM
OTHOCSIIYIOCS K |MCTOABL UCCACNOBAHNS | ppakTHKYME CTpOTO
3J1eKTPOMArHUTHBIM KIGIOTO M3 PA3ACIOB KYPCR, |co6monath npaBuia
SIBJICHUSAM, OCHOBHBIE | o' 0 MPCAMETa BUCIOM, OXpaHbl TPpyda U TEXHUKY
-001a1aTh L[EJIOCTHOM
MTOHATHS, 3AKOHBI | 0 o — 0e30MacHOCTH;
DNEKTPOMATHETH3MA M HX | gy ppviomux y x| CAMOCTOSTENBHO
MaTeMaTHYECKOe busmIeCKyTO xapruny |AOOBIBaTh  HEOOXOAUMBIC
BEIpaXXCHHE; OKPYKAIOLIETO MHPA; 3HaHUA, pabotas c
(hyHIaMeHTaITbHBIS -Ha OCHOBE MeTona |y4eOHOH U CIpaBOYHOM
OMBITHI,  JIEKAIIHEe B |CUCTEMHOrO aHausa |TUTepaTypou;
OCHOBE yquHﬂ 06 MpOBOJAUTH AHAJIOTHUIO MEXKIY
C‘)HCKTpI/I‘IeCTBe " Pa3IMIHbIMHA (1)I/ISI/I‘IGCKI/IMI/I
I1K-1 MarHeTH3Me; Tponeccam,
MPOTCKAIOUMIMMHU B IPUPOAEC,
-3HaTb MUCTOKHW COBPEMCHHBIX
HAYYHBIX THUIIOTE3 U TeOpHﬁ,
BUICTH ux
IIPOTUBOPEYUBOCTb 110 MEpe
HAKOIJICHUS MX 3HAHHH B
obmact pusukwy;
-IIOCJICA0BATCIIbHO H3JIaraTtb
HU3Y4YEeHHBIN Marepua,
ABUTASICb OT PACCMOTPCHUA
Oomee 3JIeMEHTapHBIX (HopM
JBUKEHHSI MaTepuu K Oolee
CJIOKHBIM;
JIOTUKY MOCTPOEHUS |(hOpMyITUPOBATH -BJIAJICTh OCHOBHBIMHU
IK-5 TEOPUH (m3nueckue 3aKOHBI W (IPUEMaMU  BBITIOJHEHHUS
i JJIEKTPOMArHeTH3Ma  Ha [TEOPHUM C MPUMEHEHUEM |IKCIepUMEHTa B
OCHOBE aJIeKBaTHOTO MPAKTUKYME;




(hyHIaMeHTAIBHBIX
OTIBITOB;

OCHOBHBIE METOIBI
WCCIICIOBaHHUS
ANIEKTPOMArHUTHBIX
SIBJIEHUU.

MaTeMaTHIECKOTO
amnmapara;
-KOJTMYE€CTBEHHO
OIHCHIBATh
MIPUMEHSEMBIX
MOJICTILHBIX CXEM;

-BUJICTh MIPOSIBIICHUE
M3y4aeMbIX  (pU3NIECKHIX
3aKOHOB KakK B JKMBOM, Tak
U HE JXKMBOM mOpUpOJE,
CBsI3b (PMBUKH C JAPYTUMH
HayKaMmu;

CBOMCTBA

-U3MEPSTH c
ONPEACIEHHON TOYHOCTBHIO
pasnuuHbie  QU3NYECKUC
BEJINYUHBI, HUMETh

MPEICTABICHUS O IPSAMBIX
1 KOCBEHHBIX U3MEPEHUSIX,
MOJICUNTHIBATD
MOTPEIIHOCTH B TOM U
JIPYTOM Clly4asx;

-4EeTKO "
MOCJIeI0BATENLHO

(hopMyTUpOBaTH U PEUIaTh
MOCTaBJICHHBIC nepen
HUMU 3a/lauu, KaK
TEOPETHUYECKOTO, TaK |

MPUKIATHOTO XapaKTepa.

[Tpu npoBeneHUM Yy4eOHBIX 3aHATHIA 00ecreunBaeTCs Pa3BUTHE Y 00yUaIOLIMXCSl HAaBBIKOB
KOMaHAHON padoThl, MEKJIMYHOCTHON KOMMYHMKAIUH, IPUHATHUS PELICHUH, TUIEPCKUX KaueCTB
(BKJItOUAsi IIPU HEOOXOJMMOCTH IPOBEIEHHE MHTEPAKTUBHBIX JIEKLUH, TPYNIOBBIX JUCKYCCHUH,
POJICBBIX UIP, TPCHUHIOB, aHAJIN3 CI/ITyaIII/Iﬁ U HMUTAIIMOHHBIX MOﬂeHeﬁ, npenoaaBaHue
JUCHMIUIMH (MoJynei) B (opMe KypcoB, COCTaBJIEHHBIX HAa OCHOBE pe3yJbTaTOB Hay4HBIX
UCCIICIOBAaHMIA, B TOM YHCIIE C YYETOM PErHOHAIBHBIX OCOOCHHOCTEH M mpodeccHoHAIbHOM
JeSITeIbHOCTH BBITYCKHUKOB U OTpeOHOCTEH paboTonaresneit).




[Beeaute TeKCT]

5. Conep:kanue U yueOHO-MeTOAMYECKAs KAPTA JUCIUILJIMHBI

Home HaumeHoBaHue TeM (BONPOCOB),

P M3y4aeMbIX 110 JAHHOI 3ansTus Camocrosrenrias pagora ®opMBbI KOHTPOJISA Jlutepa

He e JRE— — CTYACHTOB Typa

u T Coneprxanne Yacel

1-2 Knaccudukanus meromoB xpomarorpaduyeckoro 4 Pedpakromerpus, 2 VeTHBIH ompoc, [1]- 5],
aHaimuza. Xpomarorpadus Kak COpOLMOHHBIN 2 HederomeTpus. CBsi3b COOOIICHNUS IT0 [1]- [4],
mporecc. MOJIIPU3YEMOCTH C BOTpoCaM TCMBI,

K03 OUIUEHTOM MIPETOMIICHHSI KOHCIICKT.
U C MOJICKYJISIPHBIM CTPOCHHUEM.

[IpuHIIMIIBI TEWCTBUSIT METOJOB,

BO3MOXKHOCTH u obmactu

PUMEHECHHSI.

3-4 KauecTBeHHBIN u KOJIMYeCTBEHHbIN | 4 | 2 Macc-cnekrpomerpusi. 2 VYeTHBIH ompoc, [1]- [5],
XpoMaTorpadu4ecKuii aHAJIN3. OcHoBHBIE Cymuocts Merona. OcCHOBHBIE JOKIIaJ, KOHCIIEKT, [1]- [4],
Xxpomarorpaduyeckre XapakKTepUCTUKH. Y3JIBI pubOpOB. CBs3b

AQHAJTUTHYECKOTO  CHUTHaja  C
KOHIIEHTpaLuei. Ob6nactp
PUMEHECHHSI.

5-6 Kamumsipasiii anekrpodopes. CymHocTs MeToma. | 4 | 2 [Ipoteccol B3auMOZCHCTBUS | 2 VcTHBIH ompoc, [1]- 5],
DnekTpodoperpamma: OCOOCHHOCTH BEIIECTBA M  PEHTTEHOBCKOT'O AOKJIaJ, KOHCIIEKT, [1]- [4],
Ka4eCTBEHHOI0 M  KOJIMYECTBEHHOI'O aHaIu3a W3JIy4CHUS: paccesiHue, KOJITOKBUYM
METOAOM KalWUIIPHOTO 3JIEKTpodopesa. HOTJIOIEHHNE, (POTOITEKTPOHHAS

IMHCCHS, 0’Ke-2JIeKTPOHHAS
IMHCCHS, BTOpUYHAs
PEHTTCHOBCKAs IMUCCHUS
(JIroMUHECHEHLINA ).

7-8 I'azoBast xpomarorpadus. KomoHkH, copOeHTHI, 2 PenTreHocnexkTpanbHble METOABI | 2 VerHbli onpoc, [1]- 5]
HOCHUTENH, HEMOJBIDKHBIE (a3bl, ITOABHKHEIC aHAJIN3A. Pentrenosckas KOHCIIEKT, JI0KIIajl, [1]- [4],
(a3pl, MEXaHU3MBI pa3/IeNeHusl. HYMHUCCHOHHAs U




bayopeciieHTHas

CIIEKTPOCKOIIHS. OcHOBHbIE
y3J1bl pruOopOB. Cas3b
AQHWINTUYECKOTO  CUTHAlA  C
KOHIIEHTpaLUEH. O06nacTh
MIPUMEHECHUS.

9-10 | Ilpunuunel paboThl M paboure XapaKTePUCTHKU [ToTeHIUMOMETPUYECKUIT  METO[ YcTHbIi orpoc, [1]- [5],
OCHOBHBIX JETEKTOPOB TUIst ra3oBOi aHam3a. KOHCTIEKT, IOKJIa, [1]- [4],
xpomatorpaduu. O61acT NMPUMEHEHHs] Ta30BOM BonbsTamnepomerpuueckue KOJIJIOKBHYM
XpomaTorpaduu. METO/Ibl aHAJIN3a

11-12 | XXunkoctHass ~ xpomarorpadusi.  HopmanbHo- VYcrHblit ompoc, [1]- [5],
dazoBas u oOpamnieHHO-(a3oBass XxpomaTtorpadus. MeTon KIacCHYECKOW MPsSMOM KOHCIICKT, JIOKJIa, [1]- [4],
BricokoadpexTuBHas KUJKOCTHAs nossiporpaduu. Obnacthb
xpomatorpadus (BOXKX). Kononku, copOeHTHI, IIPUMEHEHUS.

MOJIBIDKHBIE (Da3bl, MEXaHU3MBI YIEPKUBAHUS.

13-14 | TlpuHuunsl pabOTHl OCHOBHBIX THUIIOB JETEKTOPOB Meron WHBEPCUOHHOMN VYerHsIi ompoc, [1]- [5],
JUIS  SKUIKOCTHOW — xpomatorpaduu. OO6nactu BOJIbTAMIIEPOMETPUH KOHCIEKT, JIOKJIa, [1]- [4],
npuMenenust BOXX. OIHOKOJIOHOYHAS HOHHAas Hpe3eHTalnsA

Xpomartorpadus:

15-16 | MonoobmenHast xpomatorpadus. MloHooOMeHHOE ATOMHO-20COPOIIOHHBIN YcTHBIiT onpoc, [1]- [5].
paBHOBECHE U CEJIEKTUBHOCTb HOHHOTO OOMEHa. metoa. O61acTh NpUMEHEHHUS. KOHCIEKT, JIOKJIa, [1]- [4],
BricokoaddexTrBHas MOHOOOMEHHas MonekynspHas abcopOLHOHHAS KOJITOKBUYM
xpomarorpapus. CopOEHTHI. cnekTpockonus. OcobeHHOCTH

CHEKTPOB MOJIEKY.

17-18 | OcHOBHBIC Yy3JIbI HOHHOIO Xpomarorpada ¢ OCHOBHOI 3aKOH YCTHBIH onpoc, [1]- [5].
XMMHUYECCKHUM MOJABJICHUEM DJICKTPOIPOBOJHOCTH. CBETOIIOTJIOIICHUS. KOHCIICKT, NOKJIan, [1]- [4],
IIpoueccel, mnpoucxopsiiue B  pa3leisoOIIeH Juddepennmansuas
KOJIOHKE U B MOJIaBUTENIE IIPU pa3/IeIeHUH cMece cnekTpodoToMeTpus.

KaTUOHOB M aHHUOHOB. [IpuMeHeHHe WOHHOU OcHOBHBIE  y35IbI  NIPUOOPOB:
XxpomaTorpaduu. HUCTOYHUKU CBeTa,

MOHOXPOMATOpPbI,  MPUEMHUKHU
cBera. O01acTh MPUMEHEHHUS.




HUTOro 36 18 18

Ipumeuanus:

— Bce Bubl yueOHOM pabOThI MOTYT MPOBOJAUTHCS JUCTAHIIMOHHO HA OCHOBAHHH JIOKAJTbHBIX HOPMATHBHBIX aKTOB.

— B nensx peanuzanuy MHAWBUIYATBHOTO TI0OX0/1a K 00YUEHUIO CTYACHTOB, OCYIICCTBISIONINX YUYSOHBIH MPOIECC 110 UHIUBUAYATBHON TPACKTOPUH B paMKaX
WHANBHUIyaJFHOTO pabOYero Iuiana, n3ydeHue JaHHON AVCIHILINHBI MOXKET OCYIIECTBIISTHCS Yepe3 WHANBHIyaTbHbIE KOHCYJIBTAIMH MPENoaBaTeNss OYHO, B YaChI
KOHCYJIbTAIINH, [0 JICKTPOHHOM MOYTe, a Takke ¢ ucrois3oBanneM Webex, miatdopmbl aucrannnonHoro odydenus Moodle, mudHbiii KaOWHET CTyCHTA Ha cailTe
COT'Y, mpyrux snementoB SUOC COI'Y.



[BBeauTe TeKCT]
6. O6pa3oBaTejibHbIe TEXHOJOTHHU

TpaauunoHHbIe JIEKIUN U MPAKTHYECKHE (CEMHUHAPCKHE) 3aHATHUSI C UCIOJIB30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJNOTHWH. JIEKIMH ¢ HMCHOJIb30BAaHUEM MYJIbTUMETUNHBIX
Ipe3eHTalMid, JeKUuu-Oeceqpl, JEKUUU-AUATIOTH, JBPUCTUYECKUE  JIKIUH, JIEKIIHH-
BU3YalIM3al[ui, NPAKTUYECKUE 3aHSATHS, CaMOCTOsITeNbHAas paboTa CTYIEHTOB, KOMIIBIOTEPHOE
TECTUPOBAHUE.

Jleknusi-quajor — coJepkaHue MoAaeTcsl Yepe3 Cepuio BOMPOCOB, HA KOTOPHIE CTYACHT
JIOJKEH OTBEYATh HEMOCPEJCTBEHHO B X0/J1€ JCKILIUH.

JlabopaTopHoe 3aHsiTHe - (opMa y4eOHOTrO 3aHATHS, MPU KOTOPOH CTYACHT TIOJ
PYKOBOACTBOM HpCHoAaBaTClid MPOBOJUT CCTCCTBCHHBIC WM HMMHUTAIHUOHHBIC SKCIICPUMCHTHI
WIH ONBITHI C IIEJIbI0 MOATBEPIKICHUS OTIECIbHBIX TEOPETHUYECKHUX MOJOXKEHUH OIpeleIeHHOI
yueOHOM AMCUMIUIMHBI, MPUOOpEeTaeT MPaKTUYECKUE HaBBIKK paboThl ¢ JabopaTopHBIM
o0opynoBaHueM, 000pyJOBaHUEM, BHIYMCIUTEIBHON TEXHUKOW, U3MEPUTENIBHOMN amnmapaTypou,
METOJUKON JKCHEPUMEHTANbHBIX HcclenoBaHuil. JlabopaTopHble 3aHATUS HE TOJBKO
3aKpEIUISIOT TEOPETHUECKHUE 3HAHUSA, HO M TMO3BOJISIIOT CTYACHTY TNTyOOKO H3ydaTh MEXaHHU3M
IMPUMCHCHUA ITUX 3H21HPII>1, OBJIaJA€BaThb Ba’>XHbIM JJIA Crienuajamcra YMCHHUEM
HHTCJUICKTYAJIbHOT'O IMPOHUKHOBCHUSA B TC €CTCCTBCHHO-TCXHUYCCKUC HJIUM NPOU3BOJCTBCHHLIC
MIPOIIECCHI, KOTOPBIE HCCICAYIOT Ha J1abopaTopHOM 3aHsTHH. [loj BIusHUEM 3TOW (HOPMBI
3aHATHHI CTYACHTOB YaCTO BO3HHUKAIOT HOBBIC HACH HAYYHOTO M TEXHUYCCKOI'O XapaKTepa,
KOTOpBIE  HCIIOJIB3YIOTCA B KYpPCOBBIX, KBaJM(UKALUOHHBIX, JUIUIOMHBIX paboTax.
JlabopatopHble 3aHATHS B 3HAUUTEIHLHOU CTENIEHH 00€CIeYnBalOT OTPabOTKy YMEHUI 1 HaBBIKOB
OPUHSITUS IPAKTUYECKUX PELICHUI B pEalbHbBIX YCIOBUSAX MPOU3BOJICTBA.

JlabopatopHble 3aHATHS HE TOJIBKO 3aKPEIUIAIOT TEOPETHUECKUE 3HAHUS, HO U MO3BOJISIIOT
CTYACHTY FJIY6OKO HN3ydaTb MCEXAHWU3M IMNPUMCHCHHA IOTUX 3HaHI/II71, OBJIaACBATh BAXXHBIM JIA
crieguaJIimcra YMCHHUEM HWHTCIUJICKTYAJIbHOI'O IHPOHHUKHOBCHHA B T€ CCTCCTBCHHO-TCXHUUYCCKHE
WIM TPOU3BOJCTBEHHBIE IMPOIECCHI, KOTOpPBHIE HCCIEAYIOT Ha JiabopaTopHoM 3aHATuU. I[lof
BIIMSIHUEM DJTOU Q)OpMBI 3aHSTUN CTYACHTOB YaCTO BO3HHUKAOT HOBBIC HJACHW HAYYHOIo H
TEXHUUYECKOTO XapakTepa, KOTOpPhIE HCIONB3YIOTCA B KYPCOBBIX, KBATH()HUKAIMOHHBIX,
TUIUIOMHBIX pabotax. JlabopaTopHble 3aHSATHUS B 3HAUUTENBHON CTENEHU O0eCcTeynuBaIoT
OTpabOTKY YMEHUH M HaBBIKOB MPHUHATHS MPAKTUYECKHX PEIICHUN B PealbHBIX YCIOBHSIX
MIPOU3BOJICTBA.

[Tepedyens TeMm J1abOpaTOPHBIX 3aHATUN oOmpeaensercs padodeil mporpammoil ydeOHOM
JUCHUITIINHBI. KomnuectBo CTYACHTOB Ha TaKWUX 3aHATHUAX HC MPCBBIIIACT ITOJOBHUHBI
akanemuueckoi rpynmsl. [Ipuctymas xk paboTe B JabopaTopuu, CTYIEHTY CIeAyeT 3HaTb, 4YTO
m000€ HECOOTIOZICHUE PACTTMCAHUS 3aHATHI U AUCIUIUTMHBI OYJET CUYUTAThCA HApYIICHUEM €Tro
ciy)eOHbIX o0s3anHOCTeH. [IpenonaBarenb, KOTOPHIN BIEPBBIE BCTPEYACTCS CO CTYJAEHTAMU Ha
BBOJHOM 3aHSTUH, JODKEH O3HAKOMHTH MX C OOIIUMHU MpaBUIaMH PaOOTHI B J1a0OPATOpUH,
KOTOpBIE OHH 00s13aHBI HEYKOCHUTEIHHO BBIMOTHSITh.

OnnaiiH-ceMMHAP — PA3HOBUIHOCTH BeO-KOH(EPEHIINH, TPOBEICHUE OHJIAWH-BCTPEY WIIH
npe3eHTanuii yepe3 HHTepHET B pexuMe pealbHOro BpeMeHH. Kaxapli U3 y4acTHHKOB
HaxXOJIUTCA y CBOETO KOMITbIOTEpa (Cpe/CTBA CBS3HM), a CBSI3b MEXIY HUMH TOJJICPKUBACTCS
yepe3 VHTepHET mOCpeACTBOM 3arpykaeMoro MpUJIOKEHHUs, YCTAaHOBJIEHHOIO Ha KOMIIbIOTEpE
KaX10ro yuacTHuka (Zoom, Meet, Skype u ap.).

Buneoxondepenuuss — ceanc BuaeokoHdpepenicss3u (BKC) — »srto TexHomorus



MHTEPAaKTUBHOTO B3aWMOJICHCTBHS ABYX M 0Ojee YIaCTHHKOB 0Opa30BaTEIbHOTO Ipolecca Ul
oOMeHa nHpopManueil B pealbHOM PeXHME BPEMEHHU.

Hcnonp3yloTcsi  MHTEPAKTUBHBIE  METOABI  OOYYEHHs: CHTyallMOHHbBIE  3aJaud,
UCCIIEIOBATEIbCKUIT MeTOJ OOYy4eHHus, AEJOBbIE WIPHI, IMOJATOTOBKAa M IyOJIMYHAs 3aIIuTa
pedeparoB. Mcronb3yroTcs peUTHHTOBast TEXHOJIOTUS], TEXHOJIOTUHU TUCTAHIIMOHHOTO O0YyUCHHS.
Hcronb3ytoTcst HHTEpaKTHBHBIE METO/Ib O0YUEHHSI: CUTYallMOHHBIE 3a/1a9H, HCCIICI0BATEIILCKUH
METOJl 00y4eHHS, ICIOBBIE UTPHI, TOJITOTOBKA U ITyOIMYHAs 3aIIUTa pedepaToB.

TexHoJIOTUSI JJIEKTPOHHOr0 O0y4YeHHsl (peau3yercss NpPH TOMOIIM SJICKTPOHHOM
uH(popMannoHHo-o0pazoBarensHOU cpeanl (ANOC) COI'Y npu ucnons3zoBanuu pecypco IbC,
IpY IPOBEICHUH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. I1.).

Hcnonb3ytoTcsi  OauIbHO-PEHTHHTOBAsT CHUCTEMa  OICGHKH  3HAHWH, TEXHOJIOTUH C
NPUMEHEHHEM JIMCTaHIIMOHHOTO 00ydeHus Ha rutatdopme http://Ims.nosu.ru/.

Ipumeyanus:
- Bce Buabl yueOHOU paboOThl MOTYT MPOBOAUTHCSA JUCTAHIIMOHHO HAa OCHOBE JIOKAJIBbHBIX
HOPMAaTUBHBIX aKTOB.

7. YueOHO-MeToauYecKoe odecnedeHne caMoCTOATEIbHO padoThl
CamocTosaTenbHas paboTa OOyYarOIIMXCSl SBISETCS OJHUM W3 BHUAOB YYEOHBIX 3aHATUU.

CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CHCTEMAaTH3allid W 3aKPEIUICHHUS ITOJYYCHHBIX TEOPETUYCCKUX 3HAHMA W TMPAKTHYCCKHX
YMEHHH 00YJarOIIUXCS CTYJCHTOB;

— yrayOJNeHHs U PacIIiPEHUS TEOPETUICCKIX 3HAHUM;

— (QopMuUpOBaHUS YMCHHM HCIONB30BaTh HOPMATHBHYIO, IPAaBOBYIO,  CIIPABOYHYIO
JIOKYMEHTAIUIO M CIICIHATIBHYIO JIUTEPATyPY;

- (OpMHPOBAaHUS CaMOCTOSITEIPHOCTH  MBIIIICHUS, CIOCOOHOCTEH K CaMOpa3BHTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO U CAaMOpPEaTN3alliu;

— pa3BUTHUSA UCCIETOBATENECKUX YMEHUH.

CamocrosiTenbHass paboTa OOyYaroIIUXCsl OCYIIECTBISIETCS Ha TMPOTSIKEHUU HU3YYCHHUS BCEH
JTUCITUTUIMHBI B COOTBETCTBUU C YTBEPIKJICHHOM B YUEOHOM IIJIAHE TPYJOEMKOCTBIO H COCTOUT H3:
- paboOTBI CTYIEHTOB C JICKIIMOHHBIMA MaTepHallaMH, IIOMCKa W aHaIW3a JIUTEPaTyphl H
JIEKTPOHHBIX HCTOYHUKOB WH(OPMAITUH TI0 33JJAHHOU TEME;

- BBITIOJTHEHUS 3aJJaHUi [T caMocTosTeNnbHOM padoTel B DUOC COT'Y;

- U3YYEHHS TEOPETHUYECKOT0 M CTaTUCTHUYECKOr0 MaTepuana JUis MOATOTOBKH K CEMHUHApPCKUM
3aHITHSIM;

- IOATOTOBKH K DK3aMEHY.

CamocrosiTenbHast paboTa CTYAEHTOB MPOBOIUTCSA B BHUJE MHUCHMEHHBIX JOMAITHHX
3aJlaHUil (B TOM 4HCJIEe, Pa3HOYPOBHEBBIX 3aJaHWi), TOJITOTOBKM KOHCIEKTOB IO TeMaM
NPAKTHYECKUX 3aHATHIA. CTYAEHTHI MHCHbMEHHO BBIMOJHSIOT 3aJaHHs IS CaMOCTOSTEIbHOM
paboThl, MOJB3YSICh TEOPETHUECKUM MaTepuajaoM (JIeKIUH, yueOHas JuTeparypa U WHTEpHET-
pecypchl 1O JTaHHOW TeMe), TOCIie Yero MPOBOTUTCA OOCYXKICHHE ITaHHOW TEMBI MO/
PYKOBOJICTBOM IIPETIOIABATES.

Bormpocsl, BEIHOCHMBIE Ha CaMOCTOSTENILHOE M3YUEHHE, a TaKKe yueOHas ITuTeparypa u
MeTOHH‘ICCKHﬁ MaTepHan 110 OpraHI/ISaHI/II/I CaMOCTOfITeHBHOﬁ pa6OTBI CTy,HeHTOB OTpa)KeHI)I B
VY4eObHO-METOIUYECKON KapTe MUCHUIUIMHBI, a TaK)Ke Ha CalTe MUCTAHIIMOHHOTO OOYyYeHHs
COTY mnomazaka cucremsl «MOODLE» nio ceputke:  http://Ims.nosu.ru/.
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[To kaxmoil W3 TeM JUIsi CaMOCTOSTENBHOTO HW3YYCHHUS, TPHUBEICHHBIX B paboueit
MporpaMme, CTyAEHTaM CJIeyeT CHaudaja MPOYUTaTh PEKOMEHJOBAHHYIO JUTEpaTypy U MpHU
HEOOXOJAUMOCTH COCTABUTh KPATKUN KOHCHEKT OCHOBHBIX MOJIOKEHHM, TEPMHHOB, CBEICHUH,
TPEOYIOIMMX 3aIIOMUHAHKS U SBJISIOMIMXCS OCHOBOIIOIATAIOIIMMH B ATOU TEME.

[Ipy moOATrOTOBKE 3aJaHUil IO CaMOCTOSITENBHOW padoTe CTyAeHTaM HEoO0XOIMMO
OPUEHTHUPOBATHCS Ha KOHCIIEKTHI JICKIIUW, PEKOMEHYEMYIO JTUTEPATYPYy.

Jns paciumpeHust 3HaHUM 110 AUCUUILIMHE PEKOMEHIYETCS UCIO0JIb30BaTh IHTEpHET-PECYPCHI:

MPOBOJIUTH TIOMCK B Pa3IMYHBIX CHCTEMaX, TaKMX Kak OOIIHE TOMCKOBBIC CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke CIEHAAIbHBIE IIOUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aganus AJ151 CAMOCTOATEIbHOM PadoThI CTY/I€HTOB 0 TUCUHUIIJIMHE
«Metoanka npoBeaeHusi GU3NKO-XMMUYECKHX IKCIIEPTH3)
CamocrosiTenpbHasi paboTa CTyIEHTOB, MPEIyCMOTPEHHAs y4eOHBIM ILIAHOM, JOJDKHA

COOTBETCTBOBaTh Oojiee TIIyOOKOMY YCBOCHHIO HM3y4aeMoOro Kypca, (GopMHpoBaTh HaBBIKU
UCCIIC/IOBATEIIbCKOM  Pa0OThl M OPUEHTHPOBATH CTYJCHTOB HAa YMEHHE [PUMEHSITH
TEOPETUYCCKHE 3HAHUS Ha MPAKTHKE.

3amaHus Ui CaMOCTOSATENILHOM pabOThI COCTABISIOTCA IO pa3fenaM M TeMaM, IO
KOTOPBIM HE TPEAYCMOTPEHBI ayIUTOPHBIE 3aHATHA, JMOO0 TpedyeTrcs IOMOIHUTEIHHO
npopaboTaTh ¥ NPOAHAIU3UPOBATH PACCMATPUBACMBI TpEroAaBaTesieM Marepual B o0beMe
3aIIaHUPOBAHHBIX YACOB.

3aaHus 0 CaMOCTOATENBHON padoTe MO JUCIUIUIMHE MOTYT OBITh CIIEAYIOIINUX BHI0OB:

® KOHCIIEKTHPOBAaHHE IIEPBOUCTOUYHUKOB U APYroi yueOHOM JIuTepaTypsl;

e rmpopaboTka ydeOHOro Marepuana (IO KOHCIIEKTaM JIeKIMH yd4eOHOH W Hay4yHOH
JUTEpaType) M IMOArOTOBKA JOKJIAJ0B Ha CEMHUHApPaX M MPAaKTHYCCKUX 3aHATHAX, K
Y4aCTUIO B TEMAaTUYCCKUX JUCKYCCUAX U ACTIOBBIX UI'PAX;

®  BBINOJHEHHE KOHTPOJIBHBIX Pa0OT, TBOPUCCKHX (MIPOCKTHBIX ) 3aaHHN;

® peIleHHE 3a/1aY;

e MOJEIMPOBAHUE U/WJIM aHAIN3 KOHKPETHBIX MTPOOJIIEMHBIX CUTYaIU;

® aHaNIM3 CTAaTHCTUYECKHX M (PaKTHYECKUX MaTephalioB, COCTABJICHHE BHIBOJOB Ha OCHOBE
NPOBEJICHHOTO aHAIN3a | T.[I.

Pesynbrartel  caMOCTOSITEIBHOM  pabOTBI  KOHTPOJMPYIOTCS — MpEmojaBareieM |
YUNTBHIBAIOTCS MPU aTTeCTallUU CTyJAeHTa (dk3aMmeH). Ilpu 3ToM MpOBOAATCS: TECTHPOBAHHE,
SKCHPECC-0MMPOC Ha CEMHUHAPCKHUX UM MPAKTUYCCKUX 3aHATHAX, 3aCIyIIHMBAHUC JOKJIAJ0B,
pOBEpKa MUCbMEHHBIX paboT U T.1.

CamocrosiTenbHas paboTa CTYACHTOB BKIIOYAeT BBINOJIHEHHE JOMAITHHUX 33JaHHH K
Ka)XJJ0My J1TaDOpaTOpHOMY M MPAKTUYECKOMY 3aHATHIO. 3aJaHus COJEPIKAT YCTHYIO MOATOTOBKY
110 TEOPETUIECKUM BOTIPOCAM.

JIns TOATOTOBKM K 3aHATHUSAM CTYISHTHI TIOJIB3YIOTCS y4eOHMKaMH W y4eOHBIMH
MOCOOMSIMH, YKa3aHHBIMH B CIIHUCKE PEKOMEHJIOBAaHHOM JHUTEepaTyphbl, a TaKKe HHTEPHET-
ncToyHnkamu. Bce MCTOANMYCCKUE MaTepuajbl IMPEACTABICHBI B CHUCTEMEC AOWCTAHIHMOHHOI'O
ooyuernss COI'Y (Caitir JIO COI'Y na mmomanke cucrembl «MOODLE» mo cchutke:
http://Ims.nosu.ru/).

MeToanyeckne peKOMEH/IAIUM 110 HANMCAHUIO pedepaToB (10KIAT0B)
Pedepar (moxnamx)— nmuceMeHHast paboTa, coaepiKalas KpaTKoe U3JI0KEHNE aKTyaTbHON
Hay4YHOU TIPOOJIEMBI U €€ COBPEMEHHON TPAaKTOBKH HAa OCHOBE IMOCJICTHUX HAYYHBIX W3BICKAaHUI
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mo otoii Teme. OH sBIsSETCAd MCUCTBEHHOW (POPMOII CaMOCTOSTEIHLHOTO HCCICIOBAHUS
AKTyaJIbHBIX HMCTOPHYECKHUX TMPOOJEeM Ha OCHOBE H3YUCHHUS COOTBETCTBYIOLIUX pPa3/IeiioB
y4eOHBIX MOCOOWH, CrenuaTbHOW MOHOTpa(UYecKON JUTEpaTyphl, a TAKKEe HAyYHBIX CTaTeH,
OTPaKAIOMIMX TOCIIECAHUN MCCIIeNOBATEIbCKIIA OMBIT B 00JaCTH M3y4aeMoro Borpoca. Pedepar
IIOMOT'aeT BbIpa0OTaTh HABBIKM U MPUEMBI CAMOCTOSITEIbHOTO HAYYHOI'O IIOUCKA, IPaMOTHOIO U
JIOTUYECKOT0 M3JIOKEHHsI MaTepuaia, CIOCOOCTBYET MPHOOMICHUIO CTYIACHTOB K Hay4yHO-
HCCJIEIOBATENLCKOM 1eATeIbHOCTH.

[TocnenoBarenbHOCTH PaOOTHI:

1. Bri6op tembl uccienoBanus. Tema pedepara BeIOUpaeTcs CTyIEHTOM Ha OCHOBE
€ro HayyHoro uHTepeca. Takke moMoIib B BEIOOpE TEMBI MOYKET OKa3aTh MPENOJaBaTelb.

2. [InanupoBanue wuccienoBaHusl. Bkiodaer cocraBieHue IUIaHa pedepara H
KaJICHJApHOTr0 IIJIJaHa HAay4yHOro uccienoBanus. KaieHgapHbIil miaH MCClI€A0BaHUS BKIIOYAET
CICyIOIME JJIEMEHTHI: BBIOOP ©  (GOpMyIUpOBaHHME MPOOIEMBbI, pa3padoTKa TiaHa
HCCJIEIOBAHMSI U TMPEBAPUTEIBHOrO I1aHa pedepaTa; cOOp U M3YUYEHHE UCXOJHOTO MaTepHala,
MOKCK JIUTEPaTyphl, aHaJIN3 COOPAHHOTO MarepHualia, TeopeThdecKas pa3padoTkKa MPOOJIEMBI;
COO0O0IIIeHNE O MPeABAPUTEIBHBIX Pe3yIbTaTaX UCCIICIOBAHMS; OKOHYATEIbHBIN BapUaHT PabOTHI;
oOcyxaeHue pedepara (Ha ceMUHaApE U T. 11.).

[Tnan pedepara xapakTepusyeT ero couepkanue U CTpykTypy. OH JOKEH BKIIIOYAThH B
ce0si: BBEAEHHE, I€ OOOCHOBBIBAECTCA AKTYAJIbHOCTh MPOOJEMBI, CTABATCS LEdb U 337a4d
UCCIIEIOBaHMsI; OCHOBHAas 4acTh, B KOTOPOW pacKpbIBA€TCA COJEpP)KAHUE IPOOJIEMBI;
3aKIII0YCHHE, T1e 0000IIat0TCsl BBIBOABI 110 TEME M JAIOTCS MPAKTUYCCKUE PEKOMEH IAIIH.

3. [Torick W w3ydyeHue nuTeparyphl. (s BbIABICHHS HEOOXOAMMOW JHUTEpaTyphl
cienyer o0patuThes B OMOIMOTEKY Wi K mpenonaBarento. [lonobpannyio nureparypy cieayer
3auxcupoBats cornacHo 'OCT no 6ubnuorpaduueckoMy ONUCAHHUIO TPOU3BEICHUI MTeUaTH.

Jnia pazpaboTku pedepara J0CTaTOUHO U3ydeHUs 4-5 BaXKHEHIINX cTaTell o u30paHHOM
npobiieme. [lpu wu3ydeHuu InuTepatypbl HEOOXOOUMO BBIOMpATh MaTepUal, HE TOJIBKO
MOJITBEP K IAIOLIUI MMO3ULIMIO aBTOpa pedeparta, HO U MaTepHall AJis MOJIEMUKH.

4.06paboTtka Marepuana. [Ipu o06paboTke MOTYy4YEHHOrO Marepuajga aBTOp JOJDKEH:
CUCTEMATHU3UPOBATh €ro IO pa3jesiaM; BBIABUHYTh U O0OOCHOBaTh CBOM TMIIOTE3bI; ONPEAETUTD
CBOIO IIO3UIIMIO, TOUKY 3PEHHUS [0 pacCMaTpuBaeMoil MpodiemMe; yTOUHUTh 00BEM U COAEepKaHHUE
MOHITHM, KOTOPBIMU TPUXOIUTCS OINEPHUPOBATh MpPU pPa3paboTKe TeMbl, cHOpPMYIHpPOBATH
ONpENENICHUsI W OCHOBHBIE BBIBOJBI, XapaKTEPU3YIOLIUME PE3YJIbTAThl  HUCCIEI0BAHMUS;
OKOHYATEJILHO YTOUYHUTH CTPYKTYPY pedepara.

5. Odopmnenune pedepara. Ilpu odopmienun pedepara  peKOMEHIYyETCS
NpUJIEP)KUBAThCA cleAyomux npasui: CreayeT mucaTh JMIIb TO, YEM aBTOP XOYET BBIPa3UTh
CYILIHOCTh MpoOJeMbl, ee JIOTUKY; [lucaTh CTporo mociaenoBaTeNbHO, JIOTUYHO, JOKA3aTEIbHO
(mo cxeme: Te3uc — o0ocHOBaHME — BBIBOA); [I1carh sipko, 00pazHoO, KUBO, HE TOJIBKO BCKPBIBAS
UCTUHY, HO U OTpa)kas CBOIO MO3MIIMIO, MPOMaraHAupys IOJIy4YeHHble pe3ynbTarhbl; [lucarsb
OCMBICIICHHO, CcOOMIofas TmpaBWia TpaMMaTHKW, HE 3JI0yHoTpednsis HayKooOpa3HBIMH
BBIPAKEHUSIMHU.

Pedepar BbIMONHSIETCS B COOTBETCTBUM C TPeOOBAaHUSIMHU CTaHIAPTOB, Pa3paOOTaHHBIX
JUIsE TAHHOTO BHUAA JOKyMeHToB. Pabora nomkHa OBbITH BBIIONHEHa Ha Oenod Oymare
crangaptHoro jucta A4. Tekct MomKeH OBITh OTMEYaTaH Ha KOMIBIOTEPE B TEKCTOBOM
penaktope Microsoft Word u oTBeuaTs ciaenyronmm TpeOoOBaHUSAM: apaMeTpbl MOJe CTpaHULl
JIOJDKHBI OBITH B TIpeneiaXx: BepxHee M HuxHee — 1o 20 MM, mpaBoe — 10 MM, neBoe — 30 MM,



mpudT — Times New Roman , pazmep mpudra — 14, MEKCTPOUHBIN HHTEPBAI — MOTYTOPHBIM.
Jlenta mpuHTEpa — TOJBKO 4€pHOro nBera. Hymeparus ctpaHull B pedepare IODKHA OBITH
CKBO3HOM, HAYMHAsl CO BTOPOW CTPaHULIBI.

[Tpu n3noxeHnu Marepuana He0OXO0AUMO MPUICPKHUBATHCS TIPUHATOTO TUIAHA.

bubnmorpaduyecknii CMCOK COCTaBISIETCS HAa OCHOBE HMCTOYHHKOB, KOTOpBIE OBLIH
IPOCMOTPEHbl U M3Y4€Hbl CTYJEHTOM IpU HamucaHuu pedepara. J[aHHBIH CHUCOK OTpakaer
CaMOCTOSITENIbHYIO TBOPYECKYIO pabOTy CTYAEHTa, UYTO IO3BOJISET CYAUTh O CTEHEHH €ro
HNOJArOTOBKM M YIJIyOJleHMM B BbIOpaHHYIO TeMaTHKy. Bces wucnonbp3oBaHHas mureparypa
pa3Melaercs B CIEAYIOIEM NOPSAIKE: 3aKOHOAATEIbHBIE aKThl, IIOCTAHOBJICHUS, HOPMaTUBHBIC
JOKYMEHTBI; BCSl yueOHas IuTeparypa B ajJ(paBUTHOM MOPSIKE, 3aT€M CPEJCTBA MEPHOANYECKON
neyaTy B aln(aBUTHOM MOPS/IKE; CTOYHUKH U3 ceTu MHTepHeT.

MeTtoauyecKue peKOMeHAAINH 110 UCIOJIH30BAHNI0 HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUil 00y4eHu st

JIns n3ydeHus: JEKIMOHHOIO0 MaTepuasa JUCHHUIUIMHBI TPUMEHSIOTCS ayIMOBU3YaJIbHBIC
(MynbTUMEIUNHBIE) TEXHOJOTUHU, KOTOpPhIE HE OTPULIAIOT TPAJUIMOHHBIC, MPOBEPEHHBIE
BPEMEHEM METOJbl MPENOJABaHUs, HO, NPU OTOM, OHU TOBBIIAIOT HATJSAIHOCTD,
WH(POPMATUBHOCTh, ONEPATHBHOCTh B MoOjade HHGOPMAIMH, ITO3BOJISIOT 3KOHOMHUTH BpeMs
3aHIATHIH.

Kaxxnoe mnpaktuyeckoe (CeMUHApCKOE) 3aHSITHE HMMEET CBOWO 0col0yio  (opmy
MPOBEJICHUS, CBOIO METOIOJOTHYECKYI0 CHEIU(UKY, YTO TO3BOJSET Pa3BHBATh y CTYJICHTOB
pa3iuuHble Kak OOIIeKyIbTypHBIE, TaKk U MpodeccruoHalbHble KoMmmeTeHIuH. llocTaHOBKa
npoOJieMbl, pa30op aKTyalbHBIX KOHKPETHBIX M THIIOTETHYCCKHX CHUTYalldd, CO3/IaHue
aTMocdepsl auanora Mexay MpernojiaBaTeieM U TPYNIoN Mo3BOJsAeT padoTaTh UHAUBHUIYAIBEHO
U B MaJbIX TIpyNrax, KOJJICKTUBHO OOCYXIAaTh ONPEICIICHHBI TeMaMH MaTepuai, a TakKkKe
WHUIUIHUPOBATh CAMOCTOSITENbHYIO paboTy CTYJAeHTOB. [Ipy ocMBICTIEHUH COMIEp>KaHuUsI BOIIPOCOB
MPaKTUYECKHUX 3aHATUI TIPECIeayeTCs 1eJIb COOI0AaTh MPEEMCTBEHHOCTh B TPO(ECCHOHATIEHOM
Y B TBOPYECKOM Pa3BUTHUH CTYJECHTOB.

Kontponb camoctosTenbHON pabOThl CTYACHTOB MPHU3BaH CAENATh MPOIECC O0ydeHUs
Oojee 1ETOCTHBIM M OpraHu4HbIM. Ero 3amaua He ocTaBUTh 0€3 BHHMAaHHUS JakKe, Ha TEPBbII
B3I, MQJIO3HAYUTEIbHBIE BOIIPOCHI.

MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxcn 0 OCBOCHHIO JTUCHMUIIJIMHBI

Bun yueOHbIX 3aHATHI Opranuzanys AesiTeIbHOCTH CTyIeHTa

Jlekuus [Tocemenue NEKIMOHHBIX 3aHATUI U KOHCIIEKTUPOBAHUE JEKIIHOHHOTO
MaTepuanga SBISETCS HEJOCTATOYHBIM YCJIOBHEM JUIS YCHEIIHOTO
yCBOGHHUS AUCUUIIIUHBL CTyIeHTYy HEOOXOIMMO CHCTEMaTHYeCKU
paboTtaTh ¢ y4ueOHOM U METOIUYECKON JTUTEPaTypOi, peKOMEH1yeMOM
M0 KaXIOMY pa3ieny JEeKTOpOM, JOTMOJHSS KOHCIEKT JEKIUN
HEOOXOMMBIMH TIOSICHCHUSIMHA, YTOYHEHUSIMU W TEPMHUHAMH I10
n3ydaemoit Teme. HeoOxoaMMo mucaTth KOHCIEKTHI JIEKIMIA: KpaTKo,
cxematudHo. [locnenoBarenbHO (PUKCUPOBATH OCHOBHBIE TIOJIOKECHHUS,
BBIBOJIBI, (POPMYITUPOBKH, OOOOIICHUS; MMOMEYATh BAXKHBIE MBICIIH,
BBIJICIISITH KITFOUEBBIC CIIOBA, TEPMUHBL. [IpOBEpATH TEPMHUHBI, TOHATHN
C TOMOIIBID  DHIMKIOMNEIWW,  CIOBapei, CHOPaBOYHHKOB C
BBINTUCHIBAHUEM TOJKOBaHWK B TeTpaab. (OO003HAYHUTH BOMPOCHI,
TEPMHHBI, MaTepHall, KOTOPbIA BBI3BIBAET TPYAHOCTH, MOMETHTH W
MONbBITAaThCS HAWTH OTBET B PEKOMEHAYyeMou Jsmteparype. Eciu




CaMOCTOSITENILHO HE yJaeTcsl pa3o0paTbcs B MaTepuaie, HeoOX0IUMO
chOopMyIMpOBaTh BOIIPOC U 33/1aTh MPETOAaBaTet0 Ha KOHCYIIbTAIUH,
Ha [IPAKTUYECKOM 3aHSITHH.

JlabopaTopHoe
3aHATHE

JlaboparopHble ~ 3aHATHS ~ HampaBlIeHbl HAa  (OPMUPOBAHUE
MPAKTUYECKMX YMEHHWH, CBS3aHHBIX C OpraHu3alueil aKTUBHOTO
B3aMMOJICHCTBHSI  YYaCTHHUKOB O0pa3oBaTeIbHOrO Impolecca 1o
W3YYCHHUIO MaTepuaia, 3aKpeIUICHHEe NPaKTUYeCKUX HAaBBIKOB JUIs
peuienus npodeccrnoHaNbHBIX 3anad. [Ipy MOAroToBKE K 3aHATHUSAM
HEOO0XOMMO MOBTOPUTH JICKIIMOHHBIA MaTepHall 10 U3y4aeMoil Teme,
W3YYHUTh MaTepHuall, PCKOMECHIOBaHHBIN IMpernoaBaTesieM MO CIHCKaM
muteparypsl. [ToaroroBka k 1a00paTOPHBIM 3aHATHSM MIPECIICIYET JIBE
OCHOBHBIC IEJIU: TIEPBOE - MOBTOPEHHE M3YyYCHHOTO MaTtepuana. Jls
ATOrO WCIOJIB3YIOTCSI KOHCIEKTBI JICKIIUH, pEeKOMeHaoBaHHas 15
OCHOBHAs M JIONOJHHUTEJIbHASA JIUTEpaTypa; BTOpoe - yriiyOieHue
3HaHWil 1o Teme. JlabopaTopHbIe 3aHATHS CIIY)KaT JJIsl 3aKPETUICHUS
TCOPCTUUCCKHUX OCHOB, Hn3j1aracMbIix B JICKIIUAX, MOJIYYCHUA
MPAKTUYECKMX HABBIKOB pelieHus MpodeccnoHanbHbIX 3amad. OHuU
opoxoadaT € HMCIIOJIb30BAHUEM CTCHAOB, MCTOAUYCCKHX y1<a3aH1/1171,
y4eOHO-HATJISAHBIX TOCOOMIA, B KOTOPBIX OTPaXEH HEOOXOJAUMBIN
MHUHUMYM 3aJia4 ajid OCBOCHUA pa3aciioB M TEM JUCHUIIIMHBI.
3aBepIIaroliel 4acThio J1a00paTOPHOM padOTHI ABIAETCS OhOopMIICHUE
B paboueii Terpanu otueta. ComeprkaHue OTYETa ONMPEACISIETCS TEMOU
3aHSATUS U MOXKET BKJIFOYATh B ceOs BOMPOCHI Pa3IMYHOIO XapakTepa.
Tak mpu npoBeAcHUH J1TAOOPATOPHON PabOTHI B COCTaB OTYETA MOTYT
BXOJIUTH: KPATKOE OMMCAHUE METOJMKH BBIMIOJHEHUS pabOThI; cxema
1a00paTOpHON YCTAaHOBKH; HEOOXOJMMBIC pacueThl 1o 00paboTke
MOJyYeHHON HH(OpMaIK, aHaiu3 IOJYUYCHHBIX JAHHBIX W oOIiee
3aKJIFOYCHUC (BI)IBOI[I)I). I[OHOJIHI/ITGJH)HI)IG U HWHIUWBHUAYAJIBHBIC
TpeOOBaHUSI M3JIOKEHbI B METOJIUYECKHUX IMOCOOMSIX K KaKIOU
nabopaTopHo pabore

ITncoMmeHnHbIe
JOMAalIHHe 3aJaHusd
(KOHCIEKT)

3HAKOMCTBO C OCHOBHOM U JOTOJIHUTENbHOU JTUTEPATYPOU, BKIFOYAs
CIIPaBOYHBIC U3JaHHA, 3apy6e>1<Hme HCTOYHHUKHU, KOHCIICKT OCHOBHBIX
MOJIOKEHUH, TEPMUHOB, CBEIEHUMN, TpeOYyIOIUX 3alOMHUHAHUSA U
SBJIAIOIIMXCSL OCHOBONoJaramomumMu B 3Tod Teme. CocTaBieHue
KOHCIIEKTOB 110 MPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM H JIp.

HpI/I IIOATrOTOBKE K 3aHATHIO H€06XOHI/IMO OPHUCHTHUPOBATECA HaA
KOHCIIEKTHI JIEKIINI, PEKOMEHIYyEMYIO JINTEPATYPY.

ITo K&)I(I[Ofl H3 TEM U1 CaMOCTOATCIIBHOTO U3YUYCHU, IPUBCACHHLIX B
pabodeii mporpamme, cielyeT cHadajga MpoYUTaTh PEKOMEHIOBAaHHYIO
IUTEpaTypy U TpU HEOOXOJAMMOCTH COCTaBUTh KPATKUH KOHCIIEKT
OCHOBHBIX  TOJOXXEHHH, TEPMHUHOB, CBEICHUH, TpPeOYyIOIUX
3alIOMHHAaHUA U ABJIAIONINXCA OCHOBOIIOJJIArarOuinuMu B J9TOH TeMe.

Jns  pacuiMpeHuss 3HAHUW 1O  JUCHUUIUIMHE  PEKOMEHIYeTCs
HCMOJIb30BaTh MIHTEpHET-pECYpPCHI:

MPOBOANTh TIOMCK B PAa3jMYHBIX CHCTEMaX, TaKUX Kak oOIue
MOMCKOBBIE CHCTEeMBI: www.yandex.ru, www.google.ru, a Ttaxxe
CHelHaIbHbIE TOUCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTposbnasi padora
(mucbMeHHast)

[lens KOHTPOJBHON pPabOTHl - MPOBEPKA Pa3BUTHS HAaBBIKOB,
YCBOEHHUSI W 3aKpEIUICHUS MaTepualia, IMOJIYYEHHBIX IIPU H3yYEHUU
JTUCLUUIUIMHBL, ¥ BBINOJHAETCS CTYJIEHTaMU 3a0YHOTO OOYYEeHHS.
Pa6ora BBIIIOJIHSIETCS 10 WHJUBUAYAIbHBIM 3a/laHUsIM




MaIIHnHOITMCHBIM U1 PYKOIINCHBIM TEKCTOM. Pa6ora JacT
BO3MOXHOCTb YCTAHOBUTBH CTCIICHb YCBOCHUA MaTCpHalla U YMCHUC
IIPHUMEHATH 3HAaHHWS, IIOJTYYCHHBIC ITPHU U3YYCHHUU TUCHUILIMHBI. Pa6oTta
CHOCOGCTByeT OBJIAICHUIO MAaTCpUAIOM, IPUBUBACT HABBIKU B
CaMOCTOATCIIbHOM PCIICHHUH INPAKTHYECKHUX BOIIPOCOB U B pa60Te C

JIUTEPATypPOM.

JK3aMeH (YCTHBII) OreHka OTBETa Ha 3K3aMEHE MPOBOJUTCS B COOTBETCTBUHU C
[TonoxxeHneM o OaTbHO - PEUTHHTOBOM CHUCTEME OIICHKH 3HaHUUN
cryaentoB COI'Y.

8. OneHoYHbIE CPeICTBA I TEKYIIEr0 KOHTPOJIsl YCIIeBA€MOCTH,
PYOeKHOM aTTecTAllui U MPOMEKYTOYHOM ATTECTALUM 110 MTOraM OCBOEHMSI
AMCUMILINHBI

Pabouas mporpamma mnpenycmMarpuBaeT IpPOBEACHUE JIEKIIMOHHBIX U J1a0OpaTOPHBIX
3aHATUN, a TakXKe CIEAYIOIMEe BHABI paboOT: CaMOCTOATENbHYIO paboTy CTYIEHTOB IO
MOJIFOTOBKE YCTHBIX COOOILEHUH, HAlMCAaHUIO JOKJIAJ0B M 3CCE, IOArOTOBKY IMpe3eHTaluil u
o0CyXJIeHUH MO TeMaM JUCIUILIUHBI - pa0OTy B aKTUBHOM M MHTEPAKTUBHOU (hopMax.

Pabouas nporpamma npeanonaraet TEKyIui 1 IPOMEKYTOUHBIA KOHTPOJIb 3HAHUH.

Texywuti KOHMpOIbL — 3TO HENPEPHIBHO OCYIIECTBIISIEMbId MOHUTOPUHT YPOBHSI YCBOCHUS
3HaHUU U (OPMUPOBAHUS YMEHUI M HABBIKOB B TCUCHUE CEMECTpa Wi yaeOHoro roja. Tekymmii
KOHTpPOJIb 3HAHWW, YMEHHH ¥ HaBBIKOB CTYACHTOB OCYIIECTBISIETCS B XOJ€ Y4EeOHBIX
(ayAMTOpHBIX) 3aHATUH, MPOBOAUMBIX IO pacnucaHuto. PopMaMu TEKYIIEro KOHTPOJIS
BBICTYMAIOT OMPOCHI HA CEMHUHAPCKUX U MPAKTUUYECKUX 3aHATHUAX, a TaKkKe KopoTkue (10 15 muH.)
3a/laHus], BBINOJIHAEMbIE CTYAEHTaMU B Hayalle JIEKUUU C LENIbI0 MPOBEPKH HATWYMs 3HAHMM,
HEOOXOAMMBIX Il YCBOCGHHUS HOBOTO MaTepualia Wi B KOHIIE JICKIIMU JJIsl BBISCHEHUS! CTEIICHU
YCBOEHUS U3JI0KEHHOT'O MaTepHraa.

Pyb6eoicnviii konmpons OCyIIECTBISETCS 10 OKOHYaHWM HM3Y4YEHHs Marepuana MOAyls B
3apaHee yCTaHOBJIEHHOE BpeMs. PyOexHbIi KOHTPOJIb MPOBOJUTCS C IEJIBIO OIpeNeleHus
Ka4yecTBa YCBOEHUs MaTepuaia yueOHOro MOayJis B IleJIoM. B TeueHne cemecTpa MpoOBOAMUTCS /1Ba
TaKUX KOHTPOJIbHBIX MEPONPUATHUS IO TpaduKy.

BAJUIBHASA CTPYKTYPA OIIEHKMU.

MuH. Makc.
KOJI-BO KOJI-BO
dopmMa KOHTPOJIA
0aJ10B 0aJ10B
Texywaa oyenka cTyaeHTa B TeueHue 1-8 HEAEIU COCTOUT U3: 0 25
®  BrhIlIOJTHEHNE NMCbMEHHBIX JIOMAIIHUX 3aJaHUH 110 TEMaM 3aHATUN U
CaMOCTOSITEeIbHON pa0boThl (KOHCTIEKTOB) —9 0
e [loaroroBka M OTBETHI HA MPAKTUICCKUX 3aHATHSIX (KOJUIOKBHUYMBI) —
1608=80
e [loaroroBka ¥ BHIIOJIHEHHE JIA0OPATOPHBIX paboT - 1 6@ 8 =8 ©
1-a pybesrcnas nucoMmeHHaA KOHMPONAbHAA paboma 0 25
Texywian oyenka cryaenta B reuenue 10-17 Hexenu COCTOUT U3: 0 25
e BrInojHEeHNEe TUCHhMEHHBIX JIOMAIITHUX 33JJAHUH 110 TeMaM 3aHATHIA U
CaMOCTOSITeTIbHON paboThl (KOHCIIEKTOB) — 9 @



e [loaroroBka v OTBETHI HA MPAKTHUYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
1608=806
e [lonroroBka ¥ BEIIOJIHEHUE JIAOOPATOPHEIX padoT - 1 6@ 8 =8 6

2-2 pybedcnan RUCbMEHNAA KOHMPOIbHAA paboma

25

Hmozo

100

KouTpoJsbHble 3a1anus (1eMOBepCHH) IJIA OLEHKHM 3HAHMH, YMeHHMi, HABBIKOB H
(ni1M) ombITAa JAEATEJIbHOCTH, XapaAKTEPU3YIIMX 3TANbl (JOPMUPOBAHUS KOMIIETEHIUI B
npoiecce 0OCBOEHUs1 00Pa30BaTeJIbHON MPOrpaMMbl

1) Tunomble 3axaHus A5 JIA0OPATOPHBIX 3aHSITHI

Tema Ne 1. MeToa painon30TONHON MeTKH (M30TOMHOTO pa30aBjieHusl).

®dopma npoBeACHUS — CEMUHAPCKOE 3aHATHE (2 4.)

Bomnpocs! k Teme:

1. CymmHnocTs MeTOfA.

2. OO0nacTb MPUMEHEHHS.

Tema Ne 2. MeToa raMMa-aKTHBAITHOHHOI'0 AaHAJIHN3A.

®dopma NpoBeACHUS — TeMaThuiecKas JUCKyccus (24.)

Bormpocs! k Teme:

1. Cymsocts MeTOAA.

2. OO6nacTb MPUMEHEHHUS.

Tema Ne 3. Kiaccudukanusi 00beKTOB aHAJIN3A.

OO0bexThl OKpYyXaroIel cpeasl. @opma MpoBEACHUS — CEMUHAPCKOE 3aHsaTHe (4 4.)
Bomnpocs! k Teme:

1. TIpenu3noHHBII aHATU3 U CKPUHHUHT-aHAIIU3.

2. Tlpumepsl 3J1eMEHTHOTO M BEIIECTBEHHOT'O aHAJIN3a.

Tema Ne 4. Amnepomerpusi. CymHocTs MeTo1a. B10op noTennmasna 3aexkTpoaa.
®opma npoBeieHNs — ceMUHapcKoe 3aHsaThe (1 u.)

Bomnpocsl k Teme:

1. MuaaukaTopHbBIE JIEKTPOIBI.

2. OO6nacTb NPUMEHEHHUS.

Tema Ne 5. Kysnonomerpuueckuii meroa ananausa. [lpymenenne B XuMn4ecKkoM
a”Hajuse.

®dopma npoBeieHNs — TeMaTuyeckas Auckyccus (24.)

Bomnpocsl k Teme:

1. CymmHsocts MeTOAA.

2. Crnoco6b! npuitoxkeHus 3akona dapanes.

Tema Ne 6. Konaykromerpuueckuii Mmeroa anajaun3a. [logBHKHOCTHL MOHOB B PacTBOpax
JJIEKTPOJINTOB.

®dopma npoBeIcHUsI — CeMUHAPCKOe 3aHaTue (2 4.)

Bompocsl k Teme:

1. CymmHocTs MeTOAA.

2. llpumeHeHHE B XUMHUYECKOM aHAIIU3e.

Tema Ne 7. Buabl paanoakTuBHOCTH. Paguon3zoronnl. JHeprus siiepHoOro pacnajaa.
dopma npoBeieHUsI- CEMUHApCKOoe 3aHsATHE (2 4.)

Bormpocs! k Teme:

1. Tlepuon nomypacnana.

2. Bunpl 1eTeKTOPOB paliOaKTUBHOCTH: Pa3psAHbIE U CIUHTHIUISIIIMOHHBIE CYETYHKH.



Kpurepuii onieHKH YyCTHOTO M NIMCbMEHHOT0 OTBETA
Ha JIA00OPATOPHOM 3aHATHH MO JMCHHUILUINHE (KOJJIOKBHYMe)

Onenka XapakTepucTHKA 0TBeTa

5 CopepxaHue OTBETa COOTBETCTBYET OCBEUIAEMOMY BOIIPOCY, ITOJIHOCTBIO
packpbiTa B OTBETE TEMa, OTBET CTPYKTYpHUpPOBAaH, [JaHbl IPaBUJIbHBIC
apryMEHTUPOBAHHBIE OTBETHl HAa YTOUYHSAIOLIUE BOIPOCHI, IEMOHCTPUPYETCS
BBICOKHH YPOBEHb YYaCTHUs B IUCKYCCHH.

4 CopepxaHue OTBETa COOTBETCTBYET OCBEUIAEMOMY BOIIPOCY, IIOJIHOCTBIO
packpbITa B OTBETE€ T€Ma, JAHBI IPABWIBHBIC, apPIYMEHTUPOBAHHBIE OTBETHI HA
YTOUHSAIOIIME BOIPOCHL, HO HMEIOTCA HETOYHOCTH, TIIPAU OTOM  OTBET
HECTPYKTYPUPOBAH U IEMOHCTPUPYETCs CPEHUN YPOBEHb Y4aCTHUs B JUCKYCCHUU.

3 CopepxaHue OTBETa COOTBETCTBYET OCBEIAEMOMY BOIPOCY, HO IPH IOJIHOM
PacCKpbITUM TEMbl HMEIOTCS HETOYHOCTH, JaHbl IIPABWIIbHBIE, HO HE
apryMEHTUPOBAHHBIE OTBETHl HAa YTOYHSAIOLIUE BOIPOCHI, IEMOHCTPUPYETCS
HU3KUN ypOBEHb y4acTusi B JIUCKYCCHUH, OTBET HECTPYKTYPHPOBaH, HH(POpMAIUI
TpyAHA U1l BOCIIPUSATHS.

2 ConepikaHue OTBETa COOTBETCTBYET OCBEILAEMOMY BOIPOCY, HO IIPU IOJIHOM
PacKphITUU TEMbl UMEIOTCS HETOYHOCTH, JIEMOHCTpUpyeTcs ciaboe BilaJeHUe
KAaTeropuaJbHbIM ammnapaToM, JaHbl MPaBWIbHBIE, HO HE apryMEHTHUPOBAaHHBIE
OTBETHl Ha YTOUHSIOLIME BOIPOCHl, Y4aCTHE B JHUCKYCCHUU OTCYTCTBYET, OTBET
HECTPYKTYpUPOBaH, HHGOpMAIUs TPYAHA JJi1 BOCIPUSITHSL.

2)TemaTnka caMoCTOSITEIbHOM PadoTsl (1Jsi popmupoBanusi komnerenuuii [k-1, IMK-
3)

Tema 1. Pedpaxromerpus, Hedenmomerpus. CBs3b NOIIPU3YEeMOCTH ¢ KOdPPHUIHEHTOM
IIPEJIOMJICHUS M C MOJIEKYJISIDHBIM CTpoeHueM. [IpuHIuIbl JeMCTBUS METON0B, BO3MOKHOCTH U
o0yacTu NPUMEHEHHUS.
Tema 2. Macc-cnektpomerpus. CymHocTh MeToga. OcCHOBHBIE Y376l MpuOOpoB. CBs3b
AQHAIUTUYECKOT0 CUTHAJIA C KOHILIEHTpaluend. O61acTh MpUMEHEHUs!.
Tema3. Ilpomecchl B3aMMOIEHCTBUSI BEIIECTBA M PEHTTEHOBCKOTO M3JIYUYEHHUS: DPACCESHUE,
HorjouieHne,  (OTOINEKTPOHHAS  DMUCCHUS,  OXKE-DJIEKTPOHHAs  HAMHUCCHs,  BTOpPHUYHAas
PEHTI'€HOBCKAs SMUCCHSI (JIIOMUHECIICHLIUA ).
Tema 4. PeHrreHocnekTpanbHble METOAbl aHalnW3a. PEHTreHOBCKas SMHUCCHOHHAs U
¢ayopecueHTHas criekTpockonusi. OCHOBHBIE Y371bl TPUOOPOB. CBs3b aHATUTUYECKOTO CUTHAJA
¢ KoHleHTparuei. O61acTh MPUMEHEHHUS.
Tema 5. OOmue BOMpPOCHl 3JIEKTPOXUMHUYECKMX METOJIOB aHanu3a. Kiaccuduxanus.
PaBHOBecHBIE U HEPAaBHOBECHBIE JIEKTPOXUMHUYECKHE CUCTEMBI. DJIEKTPOXUMHUYECKUE SUCHKHU.
Cxema 3J1eKTpOXMMHUYECKOr0 IIpoLecca.
Tema 6. IloreHumomerpuueckuii merox ananmuza. CymHocTh Merona. OCHOBHBIE  Y3JIbI
npubopoB. Buabl HMOHOCENEKTHBHBIX AJIEKTPOoAOB. CBA3b aHATUTHUYECKOIO CHUTHajla ¢
KOHIIEHTpaLUE.
Tema 7. Bonpramnepomerpuueckue MeTo sl aHanu3a. Kinaccugukarus. O6mas xapakTepucTuka
MeT0/10B aHanu3a. [IpuMepsl onpeneeHnst HEOPraHMYECKUX U OPraHUYECKUX COEMHEHUM.
Tema 8. Meton knaccuueckoil mpsimoit momnsiporpaduu. IIpunnun merona. Cxema mporiecca.
Nnentudukanus ©  KOJUYECTBEHHOE OMNPEACICHHE METOJOM  KIIACCHYECKOW  MPsSMOM
nossiporpaduu. O61acTh NPUMEHEHUS.
Tema 9. Meron WHBEpCHOHHOM BodbTamnepoMmerpuu. I[IpuHnmun meronma. XapakTepHCTHKA
nporecca. O61acTb MPUMEHEHHS.



Tema 10. OpnHOKONOHOYHAs MOHHAs Xpomarorpadus: MOABMXKHBIE (a3bl, IETEKTOPHI,
IPEUMYIIECTBA U HEJOCTATKH 10 CPABHEHUIO C IBYXKOJOHOUYHBIM BapUAHTOM.

Tema 11. ArtomHO-sMuccHMOHHas cnekTpockonus. CymHocTh Merona. OCHOBHBIE  Y3JIbI
IpUOOPOB: MCTOYHUK BO30YXKACHHUS, TUCHEPTUPYIOIIUNA 3JIEMEHT, MOHOXPOMATOpP, HMPUEMHHK
cBeTa. CBSA3b aHAIMTUYECKOTO CUTHANA C KOHLEHTpanuend. O0aacTe IpuMEHEHUS!.

Tema 12. CnekTp 371€KTPOMArHUTHOIO U3IIy4eHHs. TUIbl B3aUMOJEHCTBHS BEIIECTBA CO CBETOM:
sMmuccusi, abcopOuusi, paccesHue. 3aKOHBI HMCIYCKaHHWS W TOTJIOIIEHHs. XapaKTepUCTUKU
CHEKTPAJIbHBIX JINHUM: MTOJI0’KEHHE B CIIEKTPE, NHTEHCUBHOCTb, MOJIYILIUPUHA.

Tema 13. AtomHO-abcopOuuoHHBI MeToA. CymHOCTh MeToaa. VICTOYHMKM H3ITy4YeHHS,
aTOMHU3aTOPbl, MOHOXpOMATop, MpUEeMHUK cBeTa. CBA3b AHAIMTUYECKOTO CHTHAJA C
KOHIIeHTpauueil. O61acTb MPUMEHEHHUS.

Tema 14. MonekymnspHas abcopOIMoHHas CIIeKTpocKomust. OCOOCHHOCTH CIIEKTPOB MOJIEKYJI.
Tema 15. Krnaccudukamusi CHEKTPOCKONMMYECKMX METOJNOB: AaTOMHAs M MOJIEKYJSpHasi,
abcopOLMOHHAsE M SMHUCCHOHHas  cHekTpockonus. CpaBHEHHE IUIAMEHHBIX aTOMHO-
abCcOpOILIMOHHOTO ¥ aTOMHO-YMHCCHOHHOTO METOJIOB.

Tema 16. OcHOBHOM 3aK0H cBeTomnoronieHus. Juddepennuanpaas crieKTpodoTomMeTpus.

Tema 17. OcHOBHBIE y3JibI TPUOOPOB: UCTOUHUKHU CBETa, MOHOXPOMATOPbI, IPUEMHHUKHU CBETA.
OO6nacTh NpUMEHEHHUS.

Tema 18. WMudpakpacnas cnekrpockonus. WuopakpacHas obnacts cnektpa. [lpuHnmun u
0COOEHHOCTH METO/1a.

Tema 19. Xapaktepuctuueckne 4acTOThl M KauecTBeHHbIN aHanu3 1o MK-cnekrpam. Obnacts
HIPUMEHEHHUS.

Tema 20. JlromuHecueHTHBIH MeTon aHanmu3a. Kiaccupukanuss BHIOB JIOMHUHECHEHIMH TI0
METOAYy BO30YXIEHMs, JUINTEIbHOCTH cBeueHus. OcHOBHblEe Y3716l IpubopoB. CBs3b
AQHAIUTUYECKOr0 CUTHAJIA C KOHILIEHTpalue. O0acTh NpUMEHEHUS.

OueHOYHBIH JUCT 32U THI pedepaToB (10KJIAT0B)

Ouenka Kpurepuii oieHKH KpaTKoro coooumeHus

5 CopnepxaHue KpaTKOro COOOIIEHHS COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, TeMa
MOJTHOCTBIO ~ PAcKphiTa,  COOOIICHWE  CTPYKTYpHUPOBAHO,  JaHbl  IPaBUIIbHBIC
apryMEeHTHPOBaHHBIE OTBETHl Ha YTOYHSIOUINE BOIPOCHI, JAEMOHCTPHUPYETCS BBICOKHUN
YPOBEHb Y4acTHsl B AUCKYCCHHU.

4 CopnepxaHue KpaTKOrO COOOIIEHHS COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, TeMa
MOJTHOCTBIO ~ pacKpbITa, JaHbl MpPaBUIbHBIE, AapryMEHTHPOBAHHBIE OTBETHl Ha
YTOUYHSIIOIIME BOMPOCHl, HO MMEIOTCS HETOYHOCTH, NpPH OTOM COOOIIECHHE  He
CTPYKTYPUPOBAHO U AEMOHCTPUPYETCS CPeITHUHI yPOBEHb YUACTHS B IUCKYCCHH.

3 CopnepxaHue KpaTKOro COOOIICHHS COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO MpH
MOJTHOM PAacCKpPBITUM TEMBl HMMEIOTCS HETOYHOCTH, JaHbl MpaBUJIbHBIE, HO HE
apryMEHTUPOBaHHbIE OTBETHl Ha YTOUHSIOIIME BOIPOCHI, JAEMOHCTPUPYETCS HU3KHH
YPOBEHb Y4acTHs B JUCKYCCHH, COOOLIEHNE HE CTPYKTYPHUPOBAHO, MHPOPMALUs TPyIHA
JUTSL BOCTIPUSTHSI.

2 CopneprkaHue KpaTKOro COOONICHUS COOTBETCTBYET OCBEINAEMOMY BOIPOCY, HO MpHU
MIOJTHOM PAaCKpPBITUM TE€Mbl MMEIOTCSI HETOYHOCTH, JEMOHCTpUpYETCs ciaboe BialeHHe
KaTeropuajbHBIM aIllapaToM, JaHbl IPaBUIIbHbBIE, HO HE apIyMEHTHPOBaHHBIC OTBETHI HA
YTOYHSIIOIIAE BOMPOCHI, YYacTHE B JIHUCKYCCHU OTCYTCTBYET, COOOIIeHUEe He
CTPYKTYPUPOBAaHO, MHPOPMAIHsI TPYAHA JUISL BOCIIPHATHSL.




3) Bonpocs k py6e:xxHbIM KOHTPOJILHBIM padotam (ITK-1, IIK-3):

No ko

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

Bonpocsl k 1 pyoexHoii padore
Baok 1

[Tpyr KakuX YCIOBHSIX CTEKJSHHBIH 3JIEKTPOJ MOXET OBITh HCIOJIB30BaH B
Ka4yeCTBE MHJMKATOPHOTO 11 u3Mepenust pH?

Uro xapakrepusyeT KO3()(PUIMEHT CENeKTUBHOCTH HOHOCEICKTHBHOTO
anekTpoaa’?

CylurHoCTh TPaBUMETPUUYECKOTO aHATU3A.

Kak nocturaercs nojgHoTa oCakAeHUs 0cax1aeMoil GopMbl?

TpeboBaHus K TpaBUMETPUUECKOI (popMe B BECOBOM aHAIIU3E.

Mertonbl 00b€MHOr0 aHaIM3a 110 TUIIAM UCIIOJIb3YEMBIX peaKIuil.

B yem 3axmoudaercss CyHIHOCTh cHCTEMaTH4eckoro xoja aHanusza? Kaxue
PEaKTUBBI HA3BIBAIOTCS I'PyNNOBbIMU? Kak Moib3ysach KUCIOTHO-OCHOBHBIM
METOJIOM pa3JeNiuTh KaTuoHbl Ag+ Pb2+?

B uem 3axiouaercs cymHocTh JIpoOHOro Mmeroxa ananusza? Ilpusenure
npuMep ApoOHOI peakuuu oOHapykeHus kaTrnoHa Fe3+.

Kak u U1 4yero npoBepstoT NOJIHOTY OCaKIEHUS OTAeNsIeMoro katuona? K
KaKMM OLIMOKaM KHCIOTHO-OCHOBHOIO METOJa IPUBENET HEIMOJIHOE
ocaxaeHue KatuoHoB Il rpymmbl [uig  mociexyromero OoOHapy)KeHus
katnoHoB III rpynmel B xone aHanmu3a uUX cMecu? YpaBHEHHMS peakuuil
HalMIINTE B BEIIECTBEHHOM U MOHHOHU opMmax.

BbauciuTe  OTKpBIBaeMBbIE MHHUMYM HOHOB Ni2+, e€cim MpeaesibHoe
paszb6aBienue noHOoB Ni2+ B pactBope paBHO 400000 Mi/T, MHHUMAIbHBINA
00BeM pacTBOpa, HEOOXOAUMBIHN JJI1 OTKPBITHS HUKEJIS KaleJIbHOU peakiueit
C TUMETWITIMOKCUMOM, paBeH 0,02 mul.

Ha kakoli peakuuum ocaxae€HHUsS OCHOBAHO OIIPEAEICHUE XJIOPHAOB IIO
metony Mopa? VYkaxure pH cpenbl, TUTpaHT M WHAMKATOP, NPUBEIUTE
YPaBHEHHUS XUMHUYECKUX PEaKLIUM.

Ha kakoil peakuuy KOMIUIEKCOHOMETPHUYECKOIO METOZAA aHalIu3a OCHOBAHO
onpeziesieHue KECTKOCTH BOJbI? B Kakux enuHuIaX OHa BbIpAXKaeTCs?
Hanummre ypaBHeHus peakuuu komiiekcona Il ¢ monamu Ca2+.

Uto Takoe "komriuiekcoHbl"? Kakue (GyHKIIMOHAIBHBIE TPYIIBI MOJEKYI
KOMILJIEKCOHOB ONPEAENSAIOT MX KHCIOTHBIE CBOHCTBA M CIIOCOOHOCTH
00pa3oBBIBATH KOMIUIEKCHI?

Ha uem ocHoBaHO neiicTBHE aOCOpOIMOHHBIX HHIUKaTOpoB? IlpuBenurte
PUMEPBHL.

B ueM 3akitouaeTcst aIUTUBHOCTh ATOMHOM U MOJIBHOM pedpakuun?
CymrHocTh peppakTOMETPUYECKOTO METOIa aHAJIH3a.

[ToueMy mpum CHCTEMATHYECKOM AaHAJIU3€ CMECH KaTHOHOB KHCIOTHO-
OCHOBHBIM MeToAoM HOH amMmoHusi NH4+ [ rpynnel oOHapykuBarT B
npeaBapuTeNsHON pode?

Kakum o00pa3oM MOXHO yJaluTh HOHBI aMMOHHS M3 CMECH KAaTHOHOB
(YpaBHEHHUSI peaKiiuii)?

[Touemy mpu oOHapykeHMH KaTHOHOB Ba2+ nmeiicTBueM amxpomara Kajaus
n00aBIIsAOT aretaT HaTpua? Hanuimmre peakiuio B MOJIEKYISIpHOW U MOHHOM
dopMax u OOBSICHUTE MEXaHW3M JecTBUS OydepHOro aneraTHOro
pacTBopa.

Hcronb3yss KHUCIOTHO-OCHOBHOM  METOJ  aHajuu3a, YKaXWUTe, Kakue
COEIMHEHUS U MOYEMY BBINATYT B OCAJOK, & KAKUE OCTAHYTCS B PacTBOPE,
eciim Ha cMmech kaTtuoHOB IV m V rpymn Fe2+, Mn2+, Mg2+, Cu2+,
Ni2+,Co2+ mnoneicTBOBaTh H30BITKOM pacTBOpa THUAPOKCHIA aMMOHUS?
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Hanumure ypaBHeHHS peaklUii B BEIIECTBEHHON U HOHHOU (opMax.
Baok 2

YeMm paznuuaeTcst qucconuanys (MOHU3aKs) B BOJHBIX PACTBOPAX CHIIBHBIX M CIa0BIX
anekTponauToB? IlpuBenure npuMepsl cxeM HoHU3auKM. UTo Takoe akTMBHOCTH? B yem
3aKJIF0YAeTCs CYUTHOCTh IpoToauTHYecKoi Teopun bpencrena-Jloypu?

[IpuBenuTe mpuMepsl KUCIOT, OCHOBAHUM.

Kakue coequHenus BIAIOTCA B BOJHOM pacTBOPE KMCIOTAMM, & KAKME OCHOBAHUSIMU C
TOYKH 3PEHHUsI POTOJIUTHYECKON Teopun bpeHcrena.

Bydepusie pacTBopsl 0051a1a10T orpeaeneHHon OydepHoit eMKocThio. UeM u3mepsieTcs
emMkocTh Oydepnbix cucrem? IlpuBenure mpumepbl OydepHbix cucrteM. OOBsICHUTE
MEXAaHU3M UX JICUCTBUS.

Uro Takoe aKTUBHOCTb, KOO (UIIMEHT aKTUBHOCTH, MOHHAs cujia pacTBopa? B kakux
cirydasix Kod(QQHUIMEHT aKTUBHOCTH MOXHO TIPUHSATH PAaBHBIM €MHHLIE?

Kakue BemiectBa Ha3bIBAIOT 3JIEKTPOJIUTAMH U HeanekTpoiauTamu? CusbHbe U cialble
anekTposuthl. [IpuBeanTe npuMepsl.

Kakue »1ekTponuThl Ha3bIBAIOT CHJIBHBIMH U cla0biMU? UTO HA3bIBAIOT CTENEHBIO
nucconuanuu (nonmzanuu)? KakoBo ee Maremarnueckoe Bbpakenue? Hamwummre
dbopMynbl M3BECTHBIX Bam culmbHBIX M cnaObIX KHCIOT W OCHOBaHWil. Haiimute B
CIPaBOYHMKE 3HAUECHUS KOHCTAHT JUCCOLMALUU (MOHU3ALUN).

Uro Takoe TOUKa SKBUBAJICHTHOCTH TUTPOBAHUS U Kak oHa pukcupyercs?

Uro Ttakoe ckadyok TUTpoBaHMA? Kak, MCHonb3ys KpHUBYIO THUTPOBAHUS, MPaBUIBHO
BBIOpaTh UHAUKATOP?

Kakas peaxkius n€XUT B OCHOBE METOJa KHCIOTHO-OCHOBHOro TuTpoBaHus? Kax
Mensiercsi pH pacTBopa mpu TUTpOBaHUU CJIa0OW KHUCIOTHl CHIIBHBIM OcCHOBaHueMm? B
KaKo# cpeJie HaXOAUTCA TOYKA YKBUBAJICHTHOCTH?

Kak, 3Hasg KOHCTaHTy auccolManvy (MOHM3AIMH) KUCIOTHO-OCHOBHBIX HWHIUKaTOPOB,
HalTH uHTepBal pH U3MEHEeHs OKpacKu ATUX UHAUKATOpoB pH?

Kakue TpeOoBaHMS MPEIBABISIOTCS K pPEAKIUSIM OCAKICHUS, HCIOJIB3YEMBIX B
TUTpUMeETprUueckoM aHainze? Kakue metoas! ocaxkaeHuss Bam u3BectHbl?

Kaxue MoHbI NMEIOT aHOMAaJIbHO BBICOKYIO ITOIBM>)KHOCTBh B BOJJHOM pacTBoOpe?
MatemaTtnueckoe BbIpakeHHE 3aKOHa ABMXeHUs noHOB Kombpayia.

Kak paccunrare 3/]C raipBaHHYECKOTO 2JIEMEHTA?

J1y1st 4ero UCToab3yIoT 3JeMeHT BecToHna B komnieHcarimoHHou cxeme u3mepenus JJ1C .
YeM NOTEHIMOMETPHUECKOE TUTPOBAHNE OTJINYAETCS OT OOBIYHOTO TUTPOBAHUSA?
[IpuBeauTe npuMepsl CIOJIB30BAHUS PEAKINI KOMITJIEKCOOOPa30BaHUs B
KHCIIOTHO-OCHOBHOM METO/JI€ aHanu3a. Hanumure ypaBHEHUS peakIni.
Urto Ha3bIBaeTCs CTeNeHbI0 quccormanuu (nonnsanuu)? Kak namMensercs

CTEIeHb TUCCOLUAINU CIIA0bIX AJIEKTPOIUTOB MPH JOOABICHUH

OJIHOMMEHHBIX HOHOB U IIPU pa30aBiIeHUN PacTBOPOB?
. Bugel nmorpemnocTen.

Bonpocsl ko 2 py0exHoii padore
Baok 1

Ha yem ocHOBaHa KkimaccuduKarus ONTHIECKUX METOA0B aHanmm3a. OnTHYecKas cxema
(OTORIEKTPOKOIOPUMETPA.

[IpuBectn 0O6benHEeHHBIN 3aK0H byrepa-Jlambepra-bepa. Uem 00BSICHUTE OTKIIOHEHHSI
OT ATOTO 3aKOHA. UTO Takoe OMTHYECKas IUIOTHOCTh PacTBOPa, OT KakuX (pakTopos
OHA 3aBUCHT.

DOMHCCHOHHBIE METO bl aHanu3a. Kiaccudukanus.

CyIIHOCTh CHIEKTPaJIbHOIO METO/1a aHAIN3A.

[TnameHHO-poTOMETpUYECKUI MeTO ] aHanu3a. [loueMy OH MOKeT OBITh UCTIONB30BaH
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TOJILKO JIJI aHaJIM3a IIEJIOYHBIX M IEJIOYHO-3€MEILHBIX 3JIEMEHTOB.
CyltHOCTh JIIOMUHECIIEHTHOTO MeTo1a aHanm3a. Knaccudukarusi.

B yewm 3akmodaercs «CTOKCOBO CMEIIICHHEY.

B kakux npezaenax HaXOaUTCs JIMHEHHBIN JUana3oH KOHLEHTpAIUi pu
GIIyopuMETpUUYECKOM aHATHU3E.

Yem BhI3BaHO KOHIICHTPAITMOHHOE ranieHue GyopecieHIUH.

10. JIroMHHEeCIIEHTHBIE CBOMCTBA BUTAMHHOB Tpynbl B. KakoB nuana3on AuH BOJIH

dyopecuennuu. Ontudeckas cxema QryopumeTpa.

11. Ha yem ocHOBaH pepakTOMETPHUECKUI METO]] aHAJIH3a.

12. O6BSICHUTHL TPHUPOTY MOJICKYJIAPHON ¥ aTOMHOU pedpakuuid. [IpaBuiio aiguTHBHOCTH.
13. Kak paccuntarh BeJIMYUHY MOJCKYISIPHON pedpakiiuu.

14. TIpuBecTH ONTHYECKYIO CXEMY pedpaKkToOMeTpa.

15. Knaccugukarus xpomarorpaguueckiux METo10B aHaIH3a.

16. bnok-cxema xpomarorpada.

17. Ha yem OCHOBaH KOJMYECTBEHHBIN XpoMaTorpaUuecKuii aHaIn3.

18. Jlerextopsl B I'X n [KX. ITpuaimn ux aefictBus. O01acTh TPUMEHEHUS.

19. Kakoii kpuTepuii 1eKUT B OCHOBE HIeHTH(pHUKauy BemecTB B ra3oBoil (I'X),

razoXxuaKocTHOW xpomarorpaduu (IKX).

20. Tumbl copOESHTOB B ra30BOM XpoMaTOrpaQum.
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Bbaok 2
Kak mpousBoautcs naentuukanus semects B meroae TCX.
Yro Ttakoe Rf, ciocob pacuera.
Kakwue copOenTs! ucnons3yrores B Mmeroae TCX.
B yewm 3akirodyaercs CylIHOCTh METO/Ia KAYECTBEHHOTO XpoMaTorpaduueckoro
obHapyskeHust kKatnoHoB MetaiuioB (Co2+, Ni2+, Cu2+, Fe3+ u ap.)?
B 4yem cymnocTs MeTon0B XxpoMaTorpaduu?
Kakue TpeboBaHus PEIbABISIOTCS K acOPOSHTaM B PaCTBOPUTEIISIM?
HazoBute Hanbosee pacpoCcTpaHEHHbIE  PACTBOPUTENH U aJICOPOEHTHI B )KUKOCTHON
xpomarorpadumu.
Kakune cniocoOsl NpuMeHsIOT [ist orpeiesieHus 3 (HEeKTHBHOCTH XpoMaTorpapuuecKux

paszneneHuii?
KakoBel 00:1acTH IPUMEHEHUS], TOCTOUHCTBA U HEJIOCTATKH METOJI0B aJICOPOLIMOHHOM,
ra3oBOM M TOHKOCJIOWHOM XpomaTtorpaduu ?

Kakue ycTpoiicTBa HCTIONB3YIOTCS B KaU€CTBE J03aTOPOB?
Uro npeacTasisitoT coboi: a) nuddepeHipanbable JeTEKTOPhL; 0) UHTErpaibHbIe
J€TEKTOPBI?
JlaTb onpenenenye MOHATHM: a) BBICOTa XpOMaTorpapuueckoro nNuka; 0) muprHa
XpoMmaTorpauueckoro nuKa; B) MPUBEICHHBIN yIepKUBAaEMbIii 00beM; T) 001t
YAEPKUBAEMBIA 00BEM.
B yeM cymHOCTh KaueCTBEHHOTO XpOMAaTOrpa)uyeckoro aHaiau3a 1o BeJIHYnuHe
yAepKrUBaeMoro oorema ?
B 4yeMm cyniHocTh METOIOB KOJIMUYECTBEHHOTO aHalIM3a: a) abCOMOTHON KanuOpoBKe; 0)
BHYTpEHHEI HOpMalln3aluy (HOPMUPOBKH); B) BHYTPEHHEM CTaHAapTE?
Kak BbINONHAETCS KaueCTBEHHBIM U KOJTMYECTBEHHBIN aHAIN3bI METOJJOM
pacnpeaenuTeNbHON )KUIKOCTHON Xpomarorpaduu Ha Oymare ?
B 4em 3akiogyaercs MOHATHE ONTUYECKOM CIIEKTPOCKOIINH, €€ KIacCU(UKAIIHSL.
OcHOBHBIE TOJIO’KEHUSI KBAHTOBOM, KOPIYCKYJISIPHOM T€OpUU MOTIOUICHHUS, U3Ty4EHUs
aTOMaMH 3JIEKTPOMArHUTHBIX BOJIH.
Kaxk onpenensieTcst moyiHast SHEPTHsI MOJICKYJIbI?
[TpuBeauTe mpuMepbl 6aTOXPOMHOTO, TUIICOXPOMHOTO C/IBUT'A CIIEKTPa MOTJIOMIEHUS.



19. B uem 3akito4yaeTcs CYIHOCTh CIIEKTPOGOTOMETPUUECKOTO METOIa aHan3a’?
20. Yo Takoe ontuyeckas mIOTHOCTh pacTBopa?

5) Ilpumepsnl TecToBbIX 3ananuii no qucnuniune (IMK-1, MK-3):
NucTpykuus cryaenty: BHumaTenpsHO mpounTaiiTe BOMPOC M BHIOCPUTE PABUIIBHBIA BapUAHT
orBeta. [IpaBUIIbHBIN OTBET MOXKET OBITH TOJIBKO OJIMH.
1. Konopumerpudeckuii METO/I aHAIN3a MOYKHO OTHECTH K METO1aM
+a) poTOMeTpUIECKUM
0) KOMIUTEKCHOMETPHUICCKUM
B) IPaBUMETPUUECKUM

2. XpomaTorpaduyecKuii METO ] aHaI13a ObLI IIPEUIOKEH
+a) M.C. LIBeTom
0) JI.A. UyraeBsim
B) JL.B. [Tucapxesckum

3. Kakwue 00beM aHATM3HPYEMOTO PAacTBOPA U Macca aHATM3UPYEMOTO BENIECTBA XapaKTEPHBI IS
MUKpomMeToa’?
a)V=10-100 m;m=1-10r,
0)V=1-10m1, m=0,05-0,5T,
+8)V=0,1-10"*mr; m=103-10"°r,

4. Kakue 00beM aHAIM3UPYEMOTO PACTBOPA U Macca aHAJIM3UPYEMOTO BEIIECTBA XapaKTEePHBI IS
Makpomerona?
+a)V=10-100mr; m=1-10r,
0)V=1-10m1; m=0,05-0,5r,
B)V=01-10*mM15;m=10°-10"r,

5. TlpenenpHas KOHIICHTpAIHS BBIPAXKAETCS B!
a) MIWTHIIUTpPax (M)
0) MuKporpaMmMax (MKT)
+B) rpaMMax Ha MIJUTHITUTP (T/MIT)

6. HoHHOe mpou3BeIeHUE BOBI — ITO:
a) OTpUIATENBHBIN JToTapr(M KOHIIEHTPAIH HOHOB BOJIOPO/Ia
+0) mpou3BeIeHNEe KOHIIEHTPAIlUi HOHOB BOAOPO/a U THIPOKCU-HOHOB
B) OTPULIATEIIbHBIN JIOTapuU(pM KOHIICHTPALIMU THIAPOKCHI-UOHOB

7. Yemy paBeH (GaKTOp SKBUBAIEHTHOCTH CEPHOM KHMCIIOTBI B PEAKIMH TIOJHON HENTpanu3anun?
+2) 1/2
6) 1
B) 1/3

8. Uemy paBeH (akTop SKBUBAIEHTHOCTH OPOPOCHOPHOI KUCIOTHI B PEAKIIUHU TTOTHON
HeUTpanuzanuu?
a) 1/2
0)1
+B) 1/3

9. B kakoM ciy4ae pacTBOPMMOCTD XJIOpUAA cepedpa OyaeT HauOoIbIIeH?
a) B IUCTWTMPOBAHHOMN BOJIE
0) B pacTBOpe HUTpaTa cepedpa
+B) B pacTBOpe HUTpaTa HATPHSA

10. B xommnexcHom coenuuennn [Ag(NH3)2]Cl nurangom sBisercs:



a) Ag"
0) CI-
+B) NH3

11. B xommiekcHoM coenuueHnn [Ag(NH3)2]Cl kommuiekcooOpa3oBarteneM sBIseTCs
+a) Ag*
0) CI-
B) NH3

12. I'pynmnoBoii peakTUB Ha KATHOHBI | rPYIIIBI 110 KUCIOTHO-OCHOBHOM Kiaccudukarmu (Na*, K,
NH4):

a) 2H. pacTBOp IIEI0YN
0) 2H. pacTBOp aMMHUaKa B H30BITKE
+B) TPYIIIOBOTO PEaKTHBa HET

13. T'pynnoBoii peakTuB Ha KaTHOHBI 111 TPYIIIBI O KMCIOTHO-OCHOBHOM Kinaccudukanuu (Ba?",
Ca%", Sr#):

+a) 2H. pacTBOp CEPHOM KHUCIOTHI
0) 2H. pacTBOP CONSIHOM KUCIIOTHI
B) 2H. paCTBOp aMMHaKa B U30BITKE

14. T'pynnoBoii peakTUB Ha KaTHOHBI V IPYIIIBI 110 KUCIOTHO-OCHOBHOM Kinaccudukanuu (Fe?*, Fe®,
2+ 2+ -
Mn#*, Mg*):

a) 2H. pacTBOp aMMHaKa B U30BITKE
+0) 2H. pacTBOp LIEIOYN
B) 2H. pacCTBOp CEPHON KUCTIOTHI

15. KonnvecTBeHHOE Onpe/ieNieHHe 3HaUeHHsI KUCIOTHOCTH TTOYBbI OTHOCUTCS K METO/IaM
a) K MeToJJaM OKHCIIMTEIFHO-BOCCTAHOBUTEIBHOTO TUTPOBAHHUS
0) K METO/1aM KOMITJIEKCOHOMETPHUECKOTO TUTPOBAHHUS
+B) K ME€TO/]JaM KHCIIOTHO-OCHOBHOTO TUTPOBAHUS

16. KonuuectBeHHOE OMpeACICHNUEC 3HAYCHUA 0611[6171 KECTKOCTH BOAbI OTHOCUTCA:
a) K ME€TOJaM OKUCIUTECIbHO-BOCCTAHOBUTEIILHOT'O TUTPOBAHUSA
6) K METOdaM OCaaAUTCIIbHOTO TUTPOBAHUA
+B) K METOdaM KOMINICKCOHOMETPHUYICCKOT'O TUTPOBAHUA

17. KonmdecTBeHHOE OTPEIEIICHIE COACPIKAHUS aKTUBHOTO XJIOpa B paCTBOPE OTHOCHUTCS:
+a) K MeTO1aM OKUCIIUTEIIEHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS
0) K METO/JTaM OCaIUTENHHOTO TUTPOBAHUS
B) K METO/IaM KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS

18. KonudecTBeHHOE ONpezeeHe XI0OpUI0B B pacTBOPE TUTPOBAHUEM PACTBOPOM HHUTpaTa cepedpa
OTHOCHUTCS:
a) K METOJaM OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHHS
+0) K METO1aM 0CaTUTETFHOTO TUTPOBAHHS
B) K METOAaM KOMIUIEKCOHOMETPUUCCKOI'O TUTPOBAHUA

19. KosudecTBeHHOE ONpPEIEICHHE COIEPKAHMSI PACTBOPESHHOT'O KHCIIOPOa B BOJIE OTHOCUTCS:
+a) K METOIaM OKHCIIUTETHHO-BOCCTAHOBUTEILHOTO TUTPOBAHMUS
0) K MEeTOJIaM OCAIUTEITBHOTO TUTPOBAHHMS
B) K METOZIaM KHUCIIOTHO-OCHOBHOTO TUTPOBAHHUS



20. ITon xakoit OyKBO# MMEPEUUCICHBI TOJIBKO CUIbHBIC 3JICKTPOIUTHI?
a) H>0O, H.SO4
+6) Ca(OH),, HCI
B) HCIO4, C¢H1206

21. Tlon xakoii OyKBOI MEpEeUrCICHBI TOJIBKO CIa0ble 3JEKTPOIUTHI?
+a) HNO;, H,SiOs
6) H-0, Ca(OH)z
B) H2SO., FeCl;

22. Tlon xakoii OyKBO¥ MEPEUNCICHBI TOJEKO HEAIEKTPOIUTHI?
a) CeHs, HCN
6) Ags(PO4)2, (CHs)zO
+B) CsH100s, CaC;

23. Tlox xakoit OyKBOW MEPEYUCICHBI TOIBKO COJIU, THIPOJIU3YIONIUECS M0 KAaTHOHY?
a) FEC|3, KNO;
+6) CoCly, ZnS0O,
B) KI, MgSO.

24. Tlon xakoit OyKBOW MEPEUUCIECHBI TOIBKO COJIH, TUAPOIU3YIOIINECS 0 aHUOHY?
+a) CH3COOK, NazS
6) CrCls, Ca(NOs),
B) NH4NO;, CoCly,

25. Tlox xakoit OyKBO# MEPEUUCIICHBI TOJIBKO COJIU, TIOABEPTArOIIHAECS TOTHOMY THAPOIU3Y?
a) Ags(PO4)2, (CuOH),COs,
6) ZnS, CuCl
+B) CuCOs3, Fe(CN)s3

26. Merton ananm3a, pabodnM pacTBOPOM KOTOpOro siBisieTcs NaxS;03

+a) nogomeTpus
0) boTomeTpus
B) CIIeKTpo(OoTOMETpHS

27. Kakast n3 nepednclieHHBIX Oneparyii IPOU3BOAUTCS MIPU TPABUMETPUIECKOM aHan3e?
a) no6aBIeHNE HHINKATOPA
+0) bunbpTpoBaHHe
B) TIOJIKHCIIEHHE PacTBOpa

28. K gocTonHCTBaM rpaBUMETPHYECKOTO METO/Ia aHAIIN3a OTHOCSIT:
+a) TOYHOCTH MeTO/a
0) OvICTpOTa METOIA
B) IIPOCTOTA METO/IA

29. Jns tpyaHopactBoprmMoro coenunenust Caz(POa), mponssemeHe paCTBOPUMOCTH BBIPAKAETCSI
KaK:
a) [IP =[Ca] - [PO4]
+0) I1P = P°
B)IIP=0

30. Kakue 13 nepednciieHHbIX cucTeM 00mafaoT OyQepHbpIMHU CBOWCTBAMHU?
+a) areTaT HaTPUA + YKCyCHasl KACIOTa
0) XJIOpUI HATPUS + COJISTHAST KUCIIOTa
B) a30THAs KUCJIOTa + HUTPAT aMMOHHUS



31. B pactBope xomiutekcHoro coenunenns Ks[Fe(CN)s] MokHO 00HApYKHUTh B 3HAYMTEITLHBIX
KOJIMYECTBAX:

+a) K*
0) Fe®*
B) CN-

32. Kakue U3 nepeuncIIiCHHBIX TCPMHUHOB SIBJISIFOTCS BEIMYMHAMY, XapaKTCPU3YIOIIUMHU
KOJTMYIECTBCHHBIN COCTaB pacTBOPA:
a) oObeMHast T0JIs
+0) MoJIsipHAasE KOHLIEHTpAIHs
B) MaccoBasi J0Ji4

33. MeToJ KHCIOTHO-OCHOBHOTO TUTPOBAHUS, T/I€ padO4rM pacTBOPOM SIBJISIETCS] KHCIIOTA,
Ha3bIBaeTcs
+a) anuauMeTpus
0) ankanuMmeTpus
B) HOIOMETpUS

34. Peakuus 0OMEHHOTO PA3JIOKEHUS COJIH, TPOTEKAIOMIAs TTOJT AEWCTBUEM BOJIBI, HA3BIBACTCS
a) OKHUCJICHUE
+0) runpoinus
B) HEUTpanu3auuu

35. OTHOIICHHE KOHIICHTPAIMK THIPOIM30BAHHBIX MOJICH K 0OIICH KOHIIEHTPAIIUHU BEIECTRA
Ha3bIBAETCS
a) CTerleHb JUCCOIUALINH
0) cTerneHb pacTBOPUMOCTH
+B) CTENEHb TUAPONIH3a

36. Crenenn okucnenus kanus B coeanHeHnn Ks[Fe(CN)sg]

a)—1
0)+3
+B) +1

37. bydepHbIM neficTBeM 0011a1al0T PacTBOPHI:
a) NaCl + NaOH
6) NaCl + HC1
+B) NaH.P0, + Na;HPO,

38. Onpenenuth CTENEeHb OKUCIEHUS XpoMa B coeaunenun KoCroOs:

+a) + 6
0) +3
B)+9

39. Kaxoii ”HIUKATOP UCIIOIB3YETCs B METO/I€ HEUTpaIH3aLnuu:
a) JTaKMyc
+0) MeTuIopaHK
B) dheHondranenH

40. OmnpeneauTh CTEIICHb OKUCIICHUS Mapraniia B coeanaeHud KMnQO,

a)+1



+0) + 7
B)—2

41. Kakas KOHIICHTpAIHs Ha3bIBACTCS SKBUBAJICHTHOW MOJISIPHOM:
+a) HopMasnbHas
0) mporicHTHAS
B) MaccoBas

42. AHaJIMTUYECCKUI CUTHAJ — 3TO:
a) BBIMIAJICHUE OCaJIKa
+0) mosIBNICHHE XapaKTEePHOTO 3armaxa
B) 00pa3oBaHNEe OKPACKH

43. Merton ananuza, pabodnuM pacTBOpoM KoToporo siisercst KMnO4

a) MOJIOMETPHUS
+0) nepMaHraHaTOMeTpuUs
B) KOJIOPUMETPUSA

44. CnenudriyeckuM pearecHTOM Ha KaTHOH aMMOHUS SIBJISICTCS:
+a) peaktuB Hecciepa Ko[HgJs]+KOH
0) runporaprpar HaTpus NaHCsH406
B) ruapokcun HaTpus NaOH

45. HutputoMeTpHUIECKHIA METO IPUMEHSIFOT JUIS aHAIIN3A:
a) (¢eHOJIOB
0) (heHOJIOKUCIIOT
+B) apOMAaTHYECKUX ITEPBUYHBIX AMUHOB

46. TpeboBaHUs K peakUsM B TUTPUMETPHH:
a) oOpaTuMoCTh
+0) OoubIIast CKOPOCTh PEaKIIuU
B) PacTBOPUMBIH MPOIYKT PeaKIuu

47. llpuzHakoMm (QUKCHUpPOBaHMS KOHEYHON TOYKH TUTPOBAHUS SIBIIACTCS:
+a) u3MeHeHne OKpacKu pacTBopa
0) BeINAJCHUE OCaKa
B) [TOSIBJICHUE XapaKTEPHOIO 3araxa

48. Meto1 MIOHOOOMEHHO# XpoMaTorpapuu OCHOBAH Ha:
a) pa3IM4YMH B pacrpeieIeHIH BEIIECTB MEXy AByMsl hazaMu
+0) oOMeHe NOHaMU MEXTy BEIIECTBOM H COPOCHTOM
B) Pa3IMYHON TIOJBIKHOCTH BEIIECTB HA COPOCHTE

49. XuMUYecKni aHaIN3 BKITIOYACT:
+a) KaueCTBEHHBIN aHAIHN3
0) 2JIeMEHTHBIN aHaTU3
B) OyHKUMOHANBHBINA aHAIN3

50. CniocoObl BEIpaXKEeHUsI KOHIICHTPAIIUU TUTPOBAHHBIX PACTBOPOB:
a) MaccoBas JI0JIsI
+0) MOJIsIpHas KOHLIEHTPALUs 3KBUBAJIIEHTA
B) MPOIIEHTHAs KOHIIEHTPAIH

51. K xiraccudukamnuu METOJ0B Ka4€CTBEHHOTO aHaM3a HE OTHOCUTCS METO]T aHaTH3a
a) KaTHOHOB



0) aHHOHOB
+B) pacTBOpEeHUE OCaaKa

52. K aHaIUTHYECKUM PEaKIUsM, TPOBOJIUMBIM «MOKPBIMY ITyTEM HEJb3sl OTHECTH
PEaKIuio:
a) ocaKIeHHS
+0) okpalIMBaHus TUIAMEHU
B) U3MCHEHHS OKPACKU UHIIMKATOpa

53. B kauecTBeHHOM aHalM3€ NPEUMYIIECTBEHHO POBOAT PEAKLIUU
+a) ¢ pacTBOpaMu 3JEKTPOIUTOB
0) C HERJIEKTPOJIUTAMHU
B) aIlrnapaTHbIM METOJ0M

54. B makpomeTo/ie il MPOBEJCHHS aHaN3a UCTIONIB3YIOT CYX0€ BEIIECTBO B KOJTHMYECTBE
a)5— 10 mr.
0) 10 — 50 mr.
+B) 100 mr.

55. BrinapuBaHue pacTBOPOB MPOBOJSAT C LIEIBIO
+a) NOBBIILIEHHUS] KOHLIEHTPALUK PacTBOpa
0) NOHMI)KEHUS KOHIIEHTpAIMU pacTBOpa
B) OTJICJIEHUS] KATUOHOB OT aHHOHOB

56. Oneparnuto HeHTpUPpYrupoBaHus MPOBOJIAT C LEITIO
+a) oTaeneHus ocaaka oT pacTBopa
0) OT/IETICHHUS KATHOHOB OT aHUOHOB
B) pa3JIeJICHUS KATHOHOB HA aHATUTUYECKUE TPYITITHI

57. Eciii ocafiok pacTBOpsieTCS MEIJIEHHO, TO HEOOXOIMMO
a) 100aBUTH U30BITOK PACTBOPUTEIS
+0) HarpeTh 0CaI0K Ha BOJASHOU OaHe
B) MPOKAIUTH OCAJIOK B My(enpHOM meun

58. AMop(HBIE 0CaIKH COJIeH CEPHOM KUCIOThI UMEIOT KOHCUCTEHIUIO
a) TBOPOKUCTBIX
0) CTyI€HUCTBIX
+B) MOJIOYHBIX

59. K karnonam | aHanmuTHYECKON TPYNIIBI OTHOCSATCS] KATHOHBI
a) Sn?*; Sn**: Ag*
+6) K*; Na*; NH4"
B) Ca2+;Mg2+; ASS+

60. K xarnonawm Il aHanuTHYECKON TPYIIITBI OTHOCSATCS KaTHOHBI
+a) Hg.?"; Agh; Pb?*
6) Cu®"; K*; Pb?*
B) Sn**; Fe?*; Na*

61. K karnonam IllaHanuTH4eCcKoil rpyIImbl OTHOCSATCS KATHOHBI
a) Ni2tK*; Fe?*
+6) Fe3*; Mn?*; Zn?*



B) Cd?*; Sb>*; Nhs*

62. K karuonam IV aHanuTryecKkoi Tpynnbl OTHOCATCS KATHOHBI
+a) Ca’"; Ba®*; Sr*
6) Bi*"; Fe?"; Sr?*
B) Cr2+; Ca2+; Mgz+

63. K xatnoHaMm V aHaJIMTUYECKOU TPYIIITBI OTHOCSTCS KATHOHBI
a) Sn?" Sn**; Cu?*
6) Bi*"; Fe®"; As®*
+8) B1%*; Cd?*; Co?

64. K karnonam VIaHaTUTHYECKON TPYIITBI OTHOCATCS KaTHOHBI
a) Cu?*; Fe?*; Mn?*
6) M92+; Sr2+; Sb3+
+B) As®*; Sb%*; Sn*

65. ['pynnoBbIM peakTUBOM Ha KaTHOHBI I] aHaMUTHYECKON TPYIIIEI SIBIISIETCS PACTBOP
a) CEpHOU KUCITOThI
+0) COJISTHOM KHUCIIOTBI
B) TUAPOKCHU]IA HATPUS

66. ['pynmoBbIM peakTHBOM Ha KaTHOHHI [1] aHamuTHYeCKON TPYIIIBI SBISIETCS. PACTBOP
a) TUIPOKCH]IA HATPUS
0) COJITHOM KHCITOTBI
+B) CEpHOU KUCIIOTBI

67. I'pynnoBbiM peakTBOM Ha KaTuoHbI I1] aHanuTHuecKoi rpyIiibl SBiISeTCsS U30BITOK
pactBopa
a) TUIPOKCHJIa AaMMOHUS
+0) ruApoKcua HaTpUs
B) COJISIHOM KHMCJIOTBI

68. I'pynnoBbIM peakTUBOM Ha KaTHOHBI V aHAIUTHUYECKON TPYIIBI SABISETCS U30BITOK
a) 6H pactBopa ruapokcua HaTpust
0) KOHLIEHTPUPOBAHHBII paCTBOP T'MIPOKCHIa aMMOHUS
+B) pacTBOPBI TUAPOKCHIA AMMOHUS U THUIPOKCHUIA HATPUS

69. I'pynmoBBIM peakTHBOM Ha KaTHOHBI VI aHaTMTHYECKO# TPYIIIHI SIBIISETCS PACTBOP
a) TUIPOKCH]IA HATpUS
0) cepHOIl KUCTOTHI
+B) KOHLICHTPUPOBAaHHBIM PaCTBOP T'MAPOKCHIA AMMOHUS

70. K annonam | ananutryeckoi rpynmsl OTHOCATCS
a) Cl; S04%; NO3~
+6) S042; CO3%; POs>
b) NOs ; CI™; COs*

71. K annonam Il ananuTu4eckoi rpynibl OTHOCSTCSIAHUOHBI
a) SO4%; S*; NO3
6) S0, NO3 ; S~
+B) S CI ;T



72. I'pynmoBbIM pEaKTUBOM Ha aHWOHBI | aHATMTHYECKON TPYIIIIBI SBISIETCS] pacCTBOP
a) HUTpara cepedpa
0) HuTpaTa OGapus
+B) xyopuaa oapus

73. I'pynmnoBbIM peakTHBOM Ha aHMOHHKI [l aHaTUTHYECKOH TPYIIIBI SBIISETCS PACTBOP
+a) HuTpara cepedpa
0) xiopuna dapus
B) HUTpaTa Oapus

74. Ananu3 cyxol cosid He0OXO0MMO HAUYUHATH C:
a) pacTBOpPEHHUSI COIU
+0) o100pa pacTBOPHUTEIIS
B) HarpeBaHUs

75. OneHka KauecTBa MPUPOJHBIX BOJ BKIIOYAET MPOOBI HA MPUCYTCTBUE HOHOB:
a) HaTpus
0) Kamus
+B) aMMOHHS

76. CozneprxkaHue ruipokapOoOHaTa KajlbLus B IPUPOIHBIX BOJAX 00YCIIaBIMBAET )KECTKOCTh!
+a) BpEMEHHYIO
0) OCTOSTHHYIO
B) 00111y10

77. IIpoayKThI IETCKOTO M TUETUYECKOTO MUTAHUS TIOJIBEPTatoT 00s3aTEILHOMY
HCCIICIOBAHUIO Ha COJIEPIKAHKUE COJICH:
a) KaJIbIUs
+0) HaTpus
B) aMMOHUS

78. T'mopoxcuae! xenesa (II) n mapranma 0651a1at0T CBOWCTBAMH:
+a) c1a000CHOBHBIMU
0) KUCITIOTHBIMHU
B) aM(OTEpHBIMU

79. 'mppokcuap! katnonoB (III) ananuTuveckoil rpymmbl
a) XOpOILIO PACTBOPUMBI B BOJIE
+0) HE pacTBOPUMEI B BOJIE
B) HE PaCTBOPUMBI B PACTBOpAX KUCIOT M MIETOYEH

80. Cynbdunst katroHoB 11 anamuTHYECKOH TPYIITBI
a) pacTBOPHMBI B BOJIC
0) HE paCTBOPHUMBI B BOJIE
+B) HE PaCTBOPUMBI B BOJIC, HO PACTBOPHMBI B KUCIIOTaX

Kpurepun ouennBanus:
Bceero B Tecte 21 BonpocoB. 3a Kaxkablil paBHIIbHBINA OTBET — 1 Gas.

HpOMG)KyTO'-IHLIfI KOHTPOJIb - UTOr'OBas OLICHKa 3HaHUI CTYACHTA, OCYILICCTBIISACTCA 110



HaKOHHTeHBHOﬁ CUCTCMC CyMMI/IpOBaHI/IeM GaHHOB, HOHY‘IGHHBIX B Hpouecce TeKyH_IeFO 158
PyOEKHOTO KOHTPOJIA.

®opMa NpPOMEKYTOUHOTO KOHTPOIIS — SK3aMEH.
[IpoBeicHNE TEKYIIEro M IIPOMEKYTOYHOTO KOHTPOJSA IO JMCIUILUIMHE OCYIIECTBIACTCS B
cootBerctBuu ¢ ITonoxxennem COI'Y.!

MeTtoauka GOpMHPOBAHMS Pe3yJIbTHPYIOIIEH OLEHKH?

B xone TexyIiero KOHTposst CTyaeHThI MOryT Haopats 0-100 6asios:

1 —s1 pyOesKHAs aTTECTAIMA - MAKCUMAJILHO 50 0aJ/J10B; M3 HUX:

Ot 0 510 25 6ansoB (pyOeskHast aTTecTanus) — TECTUpOBaHKE B IeHTpe TectupoBanust COI'Y
WM KOHTpOJIbHAs paloTa,

Or 0 no 25 OGamwnoB(Tekymias OICHKAa) — aKTHBHAs paboTa 3a JaHHBIA MEpUOJ Ha
CEMUHAPCKUX (IIPAKTUYECKUX) 3aHATHIX

2-51 pyOe:kHas aTTecTalus — MAaKCUMAIbHO S0 6a/1710B; M3 HUX:

Ot 0 10 25 6amioB (pyOekHas aTTecTals) — TECTUpOBaHHE B 1ieHTpe TecTupoBanus COI'Y;

Ot 0 10 25 GansioB (TeKylas OlIEHKa)— aKTUBHAs paboTa 3a JaHHBIN Nepruo Ha
CEeMUHAPCKUX (IIPAKTUYECKUX) 3aHATHIX

[IpomeKyTOUHBINM KOHTPOJIb:

Jljasa s3x3aMeHa:

3a yCTHBIN OTBET Ha 3K3aMeHe CTyAeHT noiydaet 0-50 6aos.

CTyneHTsl, MOJYYHBIIKE B XO€ TEKYIIETo U pyOekHOro KOoHTpouia 56-100 6anos,
ABTOMATUYECKHU NOJY4YalT «DK3aMEHY.
PesynpTHpyromas oneHka ckiaapiBaercs o coorserctByroueit BPC gpopmyie.

IIkana HTOroBOM aKaleMHYeCKOH YCIIeBAeMOCTH CTY/ICHTOB
10 NUCHHUILINHE

Cucrema ouenok COI'Y
DopMa KOHTPOJIS Cymma 0a/1;10B Ha3Banue
86 - 100 OTJINIHO
3auer 71-85 XOpOLIO
56-70 yJIOBJICTBOPUTEIHLHO

Bonpocsi st noarorosku k 3avery (IK-1, IK-3):

TpeboBaHus K BeliecTBaM JJisi THTPOBAHHBIX PacTBOPOB.

Kakue KucioTHO-OCHOBHBIE UHAMKATOPHI BbI 3HaeTe?

OT 4yero 3aBUCHUT BHEUTHUI BUJ KPUBON TUTPOBAHUS?

Urto oTpakeHO B TEpMUHE IIEPMAaHTAHATOMETPUS?

Kak ucnonb3yroT 3aMeCTUTENbHOE TUTPOBAHUE B HOAOMETpUH?

Kakwue BelecTBa Ha3pIBalOT KOMILIEKCOHAMU?

YeM XMMHYECKHE METO/IbI AaHAJIN3a OTINYAIOTCS OT HHCTPYMEHTAJIbHBIX ?
B uem 3akirouaeTcs yCIOBHOCTbD IOHATHUS «CTENEHb OKUCIEHUS» aTOMa
pyeMeHTa’?

NG RWDNE

! TlonosxeHue 0 TeKylleM KOHTDOJIE YCIIEBAEMOCTM M NPOMEXYTOYHOM aTTecTaluM OOYHaroIUXCcs MO
o0pa3oBaTeNbHBIM IPOTpaMMaM BBICIIEr0 00pa3oBaHHS — TporpamMmaM OakajgaBpuaTra, MarucTpaTypsl H
cnermanuteta B COI'Y (B mocnenneit penakuuu ot 08.07.20 . Ip. Ne 173).

2 B cootserctuu ¢ ITosnoxenneM o BPC oleHuBaHus 00yyaromuxcs 04Hoi GpopMbl 0 06pa30BaTEbLHBIM
IporpaMMaM BBICIIEr0 OOpa3oBaHMSA — IMporpamMmaM OakamaBpuata u crnenumamutera B ®I'bOY BO COI'Y (ot
05.03.2018 ., ip.Ne 47)



10.
11.

12.

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.
26.

Kakue ananuTuyeckue peakiuy Ha3bIBalOTCS «CYXUMU»?

Ha yeM ocHOBaHO OTHECEHHE MOHA K TOW WJIM MHOM aHAIMTUYECKOU rpymiie?
Kakue noHbI OTKPBIBAIOT APOOHBIM aHAJIM30M U IIPU CUCTEMAaTUYECKOM XOJ1€
aHayuza?

B kakom Buze oTAEnAI0T aM(poTepHbIe KATHOHBI IPU KUCIIOTHO-IIIETIOYHOM
cucreme?

OO011re ¥ OTIIMYUTENBHBIE PEAKLUY T'aJIOT€HUI-aHUOHOB.

ChopmynupoBaTh 3aKOH JIEHCTBYIOLIMX Macc.

YeM XMMHYECKOE PaBHOBECHE OTIMYAETCS OT MEXaHUYECKOT0?

CnocoObl U3MEHEHHS PAaBHOBECHOT'O COCTOSIHHUSI.

Kakue npoBOJHUKN OTHOCST K 3JIEKTPOJIUTAM?

Kak crenenp noHU3alMK MOJIEKYJT BEIIECTBA 3aBUCUT OT €r0 KOHIIEHTpaIu?
CBs13pb 00111€#1 KOHCTAHTBI MOHU3AI[TH MHOIOOCHOBHOM KUCIIOTHI C
KOHCTaHTaMH OT/EJbHBIX CTYICHEH.

Kak nmogaBuTh ruiposin3 coiu cjiaboro OCHOBaHUS?

Pacuer pH pactBOpa conn, noasepraromencs rugpoiausy.

OcHOBHBIE TIOJIO’KEHUS IPOTOTUTHUECKON TEOPUU KUCIIOT U OCHOBAHUH.
Kaxkue cmecu obnanarot Oypepupyronum cBOHCTBOM?

Ananu3 ypaBHeHus: Henderson-Hasselbalch.

Cytb O0ydepupytomiero neiicrsus Ha npumepe cucteMbl HCOOH+HCOONa.
CBs13b PaCTBOPUMOCTH MAJIOPACTBOPUMOTO COESMHEHHS U €r0 IPOU3BEICHUS

pPacTBOPUMOCTEH.
217.

Kaxk HepactBopumsblii B kucinorax BaSO4 nepeectu B pactBop?

IMoka3aTenu U KpUTEPUH OLIEHMBAHUS KOMIIETEHIUH HA PA3JIMYHBIX ITaNax UxX
(¢opMupoBaHusi, onucaHue MIKAJ OLlEHUBAHUSA

YpoBeHb c(pOPMUPOBAHHOCTH KOMIIETEHIHIA

«MuHIMAJIbHBIA «MHHAMAJILHBIH «CpenHuii ypoBeHb» «BbICOKHH yPOBEHb)
YPOBeHb YPOBEHb) (71-85 6ans0B) (86-100 6ass10B)
He TIOCTUTHYT» (56-70 6an10B)
(MeHee 55 0a/110B)

Komnemenyuu ne Komnemenyuu Komnemenyuu Kovnemenyuu
cpopmuposanivi. cpopmuposativi. chopmuposatbl. cpopmuposatibi.
3HaHUs  OTCYTCTBYIOT, | CopMHUpOBaHBI 3HaHuA oOupHele, | 3HaHHSA TBEpABIE,

YMEHUS W HaBBIKH He | 0a30BbIE CTPYKTYPBI | CHCTEMHBIE. apryMEHTUPOBAHHBIE,
c(hOopMHPOBaHBI. 3HAHUH. Ymenus HOCSIT | BCECTOPOHHHE.
YMenus pparMeHTapHbI | PeNpPOAYKTHUBHBIH Ymenus YCIICIIHO
u HOCSAIT | XapakTep, NPUMEHSIOTCS K
PENPOIYKTUBHBIH MPUMEHSIFOTCS K | PELICHUIO KaK THIOBBIX,
XapaxTep. PELICHHIO TUIOBBIX | TAK M HECTaHJAPTHBIX
HemoHcTpupyercs 3a71aHuM. TBOPYECKUX 3aJJaHUM.
HU3KHAN ypoBeHb | JleMoHcTpupyeTcs HeMoHCcTpupyercs
CaMOCTOSITETILHOCTH JIOCTaTOYHBIA YPOBEHb | BBICOKHI YpOBEHb
MPAKTUYECKOTO HaBBIKA. | CAMOCTOSITEIEHOCTH CaMOCTOSITEIBHOCTH,
YCTOMYHBOTO BBICOKAs aJIalITHBHOCTh
MPAaKTUYECKOro HaBBIKA. | MPAKTHYECKOTO HABBIKA
Onucanue KpuTepreB OLEHMBAHUS
OO6yuvarommuiics OObyuaromuiics OO6yyaromuiics OO6yuaromuiics
JIEMOHCTPHPYET: JEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET:




- CYIIIECTBCHHBIC | - 3HAHUWS | - 3HAHUE W [TOHMMAaHUE | - riryookue,
mpoOensl B 3HAHHUAX | TEOPETUYECKOTO OCHOBHBIX  BOIPOCOB | BCECTOPOHHHUE u
y4eOHOro MaTepuaa; MaTepuana; KOHTPOJIUPYEMOTO apryMEeHTUPOBAaHHbBIC
- JIOITYCKAIOTCS | - HETOJIHbIC OTBETHI Ha | 00beMa MPOrPaMMHOTO | 3HAHUS MPOTPAMMHOIO
MIPUHIUTHATEHEIE OCHOBHBIE BOTIPOCHI, | MaTepuana; Marepuana;
OIMOKYW TIPH OTBETE HA | OMMOKM B  OTBETE, | - TBEpAble  3HAHWS | - TOJHOE ITOHMMAaHHE
OCHOBHBIC BOIIPOCHI, | HEJOCTATOUHOE TEOPETHUUECKOTO CYIIIHOCTH u
OTCYTCTBYET 3HaHWUE W | IOHMMAaHUE CYIIHOCTH | Marepuasa. B3aMMOCBSI3U
MOHWMAaHWE OCHOBHBIX | M3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpUBaeMbIX
MOHATUN M KATETOPUI; | -  HEYBEpEHHBIC W | YCTaHABIUBATh U | IPOIIECCOB M SIBJICHUM,
-HCTIOHNUMAaHUE HETOYHBIC OTBETHl Ha | OOBACHSITH CBSI3b | TOYHOE 3HaHUE
CYIITHOCTH JIOTIOJTHUTENTbHBIE MPaKTUKA © TEOPHH, | OCHOBHBIX TIOHATHI B
JTOTIOTHATENBHBIX BOTIPOCHI; BEISIBIIATD pamMkKax 00CYyKIaeMbIX
BOIIPOCOB B  paMKax | - HEJ0CTAaTOYHOE | MPOTUBOPEUHS, 3aJlaHui;
3aTaHWH; BIIQJICHHE JINTEPATYPOH, | TPOOIEMBI ul|- CITOCOOHOCTH
- OTCYTCTBHE YMEHHS | PEKOMEHIOBAHHOM TEHACHIINN Pa3BUTHUS; yCTaHaBIUBAaTh u
BBITIOJTHSITh IPOrpaMMOi - MIPaBUJILHBIC U | OOBACHSTH CBSI3b
MPAKTHUECKUE 3aJaHUs, | JUCIUIUINHBI, KOHKPETHEIE, 0e3 | IPaKTUKK U TCOPHUU;
MpeTyCMOTPEHHBIS - yMmeHue 0e3 TpyOBIX | TpyOBIX OmmooK, | - JIOTUYECKH
MPOrpaMMOit OIMO0K peliaTh | OTBETHI Ha | mocJenoBaTeIbHbIC,
JUCITUILITUHBL; MPaKTUYECKUE 3aJ[aHMs, | TOCTABJICHHBIC CoJiepKaTelIbHbIE,
- OTCYTCTBHE | KOTOPHIC CIIeZTyeT | BOIIPOCHI, KOHKpETHBIE u
TOTOBHOCTH BBITIOJTHUTB. - YMEHHEe  pemaTh | HCUEPIBIBAIOIINE
(cnocoOHOCTH) K MPaKTHUYECKUE 3ajlaHus, | OTBETHI Ha BCE 3a/IaHus,
MUCKYCCHA W HU3KYIO KOTOpBIC cienyer | a TaKxke
CTETIeHh KOHTAKTHOCTH. BEITIOJTHUTB; JIOTIOJTHUTENNbHBIE
- BJIAJICHUE OCHOBHOH | BOIIPOCHI
JTUTEPATYPOH, 9K3aMEHaTOPa;
PEKOMEHIOBaHHOM - yMEHHE  pemaTh
MIPOrpaMMOit MIPAKTHYECKUE 3a/IaHNUS;
IUACITUIUINHEI, - CcBOOOIHOE
- HaIM49re COOCTBEHHOH | MCITOIb30BaHUE B
000CHOBaHHOM OTBETax Ha BOIPOCHI
MO3UIUH 10 | MaTepHaIoB
00Cy)IaeMbIM PEKOMEHI0BAaHHON
BOTIPOCAM. OCHOBHOW "
Bo3MOXHEI JIOTIOJTHUTEJILHOM
HE3HAYHUTEIIbHbBIC JIUTEPaTYPBHI.
OTOBOPKH ¥ HETOUHOCTH
B PacKpBITHH
OTIEJIbHLIX IMOJIOKEHUHN
BOTIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Ouenka Ouenka Ouenka Ouenka
«HEYIOBJIETBOPHUTEIb | «YIOBJIETBOPHUTEIBHO | «XOPOIIO» / «3aUTEHO» «OTIHIHO» /
HO» /He 3aYTeHO » | «3a4TEHO» «3a4TEHO»




9. Y4eOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecneuyeHue TUCIHILIMHBI

a) OCHOBHAs JIMTepaTrypa:

1. CwibBepcreiia P., Beberep @., Kumn JI. CnekrpomeTpuueckas uaeHTUGUKAIUS
oprannueckux coeannenuid. - M.: BUHOM. Jlabopatopus 3uanuii, - 2011. — 520 c.

2. [Ipeu 3., bronbmann @., Adpdonbrep K. Onpenenenne cTpoeHuss OPraHMUECKUX
coequHeHnit. M.: Mup. -2006. -439c.

3. bekkep 1O. Xpomarorpadus. HMHcTpyMeHTanbHas aHaJIUTHKA: METOMbI
xpomarorpaduu u KanwuisipHoro anekrpodopesa. —M.: TEXHOCHUIIA. 2009. -470 c.

4, KpacHokyrckas E.A. ®U3MKO-XMMHYECKHE METOJBI aHaM3a OWOJOTHYECKH

aKkTUBHBIX BemlecTB. Tomck: -2005. -142c¢.
5. Kazumuna A.A.. Kymerckas H.b. Ilpumenenune Uk = Y®- 1 AMP-mexTpockonuu
B OpraHuueckoi xumuu. —M.: Beicias mkomna. 1971. -263c.

JlonoJIHUTeIbHAS JIUTepaTypa:
1. Jlebenes, A. T. Macc-cnektpomeTpus B opranudeckoit xumuu. — M. : BUHOM.
Jlabopatopust 3nanuii, 2003. — 493 c.

2. l'opnon A., @opa P. Cnytauk xumuka. —M.: Mup. -1976. -541c.

3. Kapacex ®., Knement P. BBenenne B xpomaTo-macc-criekrpomerputo. M.: Mup. -1993. -
236c.
4. Ilapn x, I'ocan U., Poymu A. [lpaktukym mo opranuueckoit xumun. M.: Mup. -1993. -
240c.

JNIeKTPOHHBIE OMONIMOTeUHBbIe cucTeMbl, ¢ KoTopeiMu y COI'Y mumeercs IeHCTBYROIIUN
JIOTOBOP, COBPEMEHHBIE PO ECCHOHATbHBIC 0a3bl, THPOPMAIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— eLIBRARY.RU [Onexrponnsiii pecypc|: HayuyHas 3jiekTpoHHass OuOimoreka. — URL:
http://www.elibrary.ru.

— Baza mannsix «9BC elibrary»: http://elibrary.ru

— U3narensctBo «lOpaiiT» [DIeKTpOHHBII pecypc]: dIeKTpOHHO-OMOIMOTeYHAasl cucTemMa. —
URL: http://biblio-online.ru.

- YHuBepcurerckas OubOnmoreka online [DMEeKTpOHHBI  pecypc]:  3JIEeKTPOHHO-
oubmmoreunas cucrema. — URL: http://www.biblioclub.ru.

— CnpaBounas npasoBas cucrtema Koncynerantllmoc. — URL: http://www.consultant.ru/.

— UndopmarmonHo-npaBoBoi mopran «["apant». — URL: http://www.garant.ru/.

10.MaTepI/IaﬂbHO-TeXHI/I‘IeCKOQ OCHAIICHHUEC NUCIHUIIJIMHBI:

Ay}l. 21 YueoHbIe AYJAUTOPUH IJIA IPOBCACHUA 3aHATHH JIEKITUOHHOI'0 TUIIA.
HpeHOI[aBaTeJIBCKI/Iﬁ CTOJI; CTYJI; CTOJIbI O6y‘laIOI_I_[I/IXC$I; CTYJIbA, Kaq)enpa; KJIaCCHas 10CKa

Aya. 21 YyeOHble ayIuTOPHM AJsl MPOBEJAEHHS NPAKTHYECKMX 3aHATHI, KYpPCOBOIO
NPOCKTUPOBAHUS (BBINOJHEHHA KYPCOBBIX padoT), IPynmoBbIX M HHANBHIYAJIBHBIX
KOHcy.]II)Talll/lﬁ, TEKYIIEro KOHTPOJA U HpOMe)KyTO‘lHOﬁ aTrecralum, a TaKiKe
CaMOCTOSITEJIbHOMI paﬁonﬂ oﬁyqamumxcsl: HpeHOI[aBaTCJIBCKI/Iﬁ CTOJI; CTYyJ; CTOJIbI
oOydJarouxcs; CTynbs; Kadeapa; KiaccHas JOCKa

Aya. 27 JlaGopaTopuH: KOMIBbIOTEpPHbIe  KJACChl:  MPENoAaBaTelIbCKU  CTOI,
MPENOIaBaTeIbCKUN CTYJI, CTOJBI OOYYarOIIMXCS, CTYJbs, KJIacCHas JOCKa, MYJIbTUMEIUUHBIN
KOMILIEKC (IIPOeKTOp, 3KpaH), kosnoHkH, [1IK npenonasarens, I1K oOyuaromuxcs, nmporpaMmMHoe
obecnieuenne: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Kaspersky Endpoint Security


http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/
http://www.consultant.ru/
http://www.garant.ru/

bubauorexa, B TOM 4MClIe YNTAIBHBINA 3. CTONBI , cTyNbs, [IK oOyuarommxcs, mporpaMMHoe
obecrieucuue: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Microsoft Visual studio; Kaspersky Endpoint Security

IMporpammuoe o6ecneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free (CBo6oanoe I110);

DBbC «YuuBepcurerckas oudmunoreka ONLINE» https://biblioclub.ru;

ObC «Koncynbrant cryngentay http://www.studentlibrary.ru crynendeckass aieKkTpoHHas
O6ubnanoTeka IO MEAMIMHCKOMY M (apManeBTUYecKoMY oOOpa3oBaHHUIO, a TaKXke I10
€CTECTBCHHBIM M TOYHBIM HayKaM B IIEJIOM;

OBC «Opaiit» - oOpa3oBaTenbHas Cpena, BKIOYAIOIIAs BEPTYaJbHBIH YHTAIBHBIA 3all
y4eOHMKOB ¥ YYeOHBIX TOCOOWIA OT aBTOPOB U3 BeIymUX BYXOB Poccum mo Bcem
HAMpaBJICHUAM W CHeHHaIbHOCTIM WWW.biblio-online.ru; gemMoHCTpanMOHHBIE W Yy4eOHO-
HarJIsTHBIC TOCOOWSI (BUICOMPE3CHTAITHS ).

CocTaB JINIEH3NOHHOTO ¥ CBOOOHO PACTIPOCTPAHSIEMOT0 MPOTPAMMHOTO
odecrneveHusl, B TOM YHCJIEe 0Te4eCTBEHHOI0 IPOM3BO/ICTBA

Ne HaumenoBanue Ne norosopa (JinueH3ust)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 .
AHTHBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 o
3. nporpammuoe obecniedenue | 14.03.2019 r, npoanena qo 2021 r.
KasperksyTotalSecurity
[Tporpamma ans 9BM «bank | Pazpaborka COI'Y CBuaerenbcTBo o
4 BOTIPOCOB TSI KOHTPOJIS TOCYJapCTBEHHON PErUCTPAIlUH IPOTPAMMBI JIJIs
' 3HaAHUN» OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cucrema | OOO Aiicrexnoroop Ne J183-2020 ot 10.08.2020-
S, IPOBEJICHHS] BEOMHAPOB. 10.08.2021 .



https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

11. JIuct 00HOBJIeHNSI/ AKTyaJIN3alUN
[Iporpamma akTyanu3upoBaHa: MEPECMOTPEHA, JIOMOTHEHA.

BHeceHHBIE H3MEHEHUS U JOIIOJTHCHUA YTBCPKACHBI HAa 3aCCAaHUN Ka(l)e,[[pbl (1)I/IBI/IKI/I
KOHACHCUPOBAHHOI'O COCTOAHUA

ITporokon 3acenanus kadeapst ot 30.06 2020 r. Ne 9.



