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1. CTpykTypa 1 0011asi TPYA0EMKOCTb U CIUIIINHbBI

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

Ounas gopma
oOyueHus

Kypc 2
Cemectp 3
Jlexuuun 18
[IpakTHuecKue 3aHATHI 36
JlabGoparopHsbie 3aHATHS
Koncyapranuu -
WToro aynuTOpHBIX 3aHATHH 54
CamocrosTenbHas pabora 18
Kypcosas pabora -
OK3aMeH -
O61iee KOJTUYECTBO YaCOB 72

2. Ilean ocBoeHHSsI TUCHHUILIMHBI

Juciummza «®Pu3nyeckue 1 XMMUYECKUE OCHOBBI METO/IOB aHaJIM3a BEIIECTB U MaTEPUAIOB)
ABJIIETCS  CAMOCTOSITEJIbHOM HAyyHOM M y4eOHOM JHMCUUIUIMHOM TEOPETHYECKOro U
IPaKTUYECKOro npoduieil B cucreMe u3ydeHus GU3NKH.
B pamkax mucuurummebl «@PHU3UYECKHE M XUMHUYECKHE OCHOBBI METOJOB AHAJINA3A BEIIECTB U
MaTepHaIoB» HM3y4yaeTcs KOHCTPYKLHUS aHAJIUTHYECKOro OOOpYyIOBAaHHUS, HMCIIOJIB3YEeMOIo s
BCECTOPOHHETO U3Y4YEHHMS BEUIECTB U MAaTEPUAIIOB, & TAKKE METOAMK €ro IPUMEHEHHS.
[lenbto mpenogaBaHus AUCUMILINHBI «DU3NYECKUE U XMMHUYECKHE OCHOBBI METOJOB aHaIM3a
BEIIECTB M MAaTepHajoB» SBISAETCS (OPMHUPOBAHHME y CTYIEHTOB OOIIETO MPEICTAaBICHHS O
¢u3nuecKux MNPUHLMIAX, 3aJT0KEHHBIX B OCHOBY (DYHKIMOHHPOBAHUS aHAJIUTUYECKOIO
000py/10BaHus C BBIPaOOTKON HaBBIKOB €0 MCIOJIb30BaHUS.

3. Mecto qucuuniaunsl B crpykrype OIIOIIL: bBa3zoBas yacts. 51.B.13

JanHas yveOHas jucuMIUIMHA BkiIoyeHa B pasznen b1.B.13  OGmenpodeccrnoHanbHbIiR"
OCHOBHOM 00pazoBarenbHO# nporpammsbl 03.03.02 ®usuka. OcBanBaercs Ha 2 Kypce, 3 CeMecTp.
3agaun U3y4eHus AUCLUUILUINHBI
3amayamMy U3YYEHHUs AUCHUIUIMHBI «DPHU3NYECKUE U XMMHUYECKHE OCHOBBI METOJIOB aHalIM3a
BELIECTB U MAaTEPUAJIOB) SBJISIOTCS:
- U3yY€HUE pa3BUTHs €€ OOIIMX M YaCTHBIX TEOpUHM Kak 0a3bl MO3HAHUSA CPEACTB, IPUEMOB U
peKOMeHIalui 10 palMoOHAIbHOMY UCIOIb30BaHUIO B HAYYHO-UCCIIEI0BATENbCKOM paboTe;
- IPaKTUYECKOE YCBOEHUE PUEMOB MCIOIb30BAaHUSI U METO/I0B IPOOOIOATOTOBKH;
- IOJTy4eHHE HaBBIKOB MCIIOJIb30BAHMS AIEKTPOHHBIX 0a3 1aHHBIX;
OcHOBHBIE HaBBIKH, KOTOPBIMH JIOJIKEH 00J1aJjaTh CTY/IEHT:
3HaTb OCHOBHBIE METOJBI pacyeTa KOHIEHTpAlUil, HCIOJIb3yEMblE B HHCTPYMEHTAJIBHBIX
MEeTOJaX aHaliu3a, HMEeTh I[peJCTaBiIeHHe 00 OCHOBHBIM MpuboOpaM B COBPEMEHHOMN
aHAJTUTHUYECKOW J1TabOopaTOpHM, 3HATH OCHOBHBIE METOJbI MPOOOIMOIrOTOBKH Npo0 K aHaIu3y,
UCIONIB3YEMBIX B HMHCTPYMEHTAJbHOM aHAM3€ ChIpbsi W TPOJYKTOB IPOU3BOJCTBA
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB.

TpeboBaHust K «BXOJHBIM» 3HAHUSM, YMEHHUSM U TOTOBHOCTSIM OOYy4arollerocs IMpu
OCBOEHUU JUCHUIUIMHBI «DU3NYECKUE U XMMHYECKHE OCHOBBI METOJOB aHAIM3a BEILIECTB U
MaTepHaIOB»:



- 3HaTb OCHOBHBIE KJIACChl BEIIECTB M MX XUMUYECKHE CBOMCTBA, YMETh MPOBOIUTH
pacyeThl KOHIICHTPAIIMH, BIaJACTh HABBIKAMU PA0OTHI C XUMHYECKHUI BEIIECTBAMU

- 3HaTh OCHOBHBIC 3aKOHBI M (PU3UYECKHE CBONCTBA BEUIECTB, YMETh IMOJIb30BATHCS
CIIPaBOYHBIMU MaTepHajiaMu, HaBbIKAMH pacdyeTa (GU3HUEeCKUX BEJIMUYNH

- 3HaHuEe MpPEJCTaBICHUNM O TEOPETHUYECKUX OCHOBAX AHAIUTUYECKUX METOJIOB H
pelraeMbIX aHAJUTUYECKUX 3aJad IMPH HUX HCIOIB30BaHUM B MPOPECCHOHAIBHOW HAy4YHO-
HCCIIEIOBATENILCKOM U MPOU3BOACTBEHHOM IS TENBHOCTH.

- YMeHue aHaJM3UpPOBaTh U TEOPETHYECKH OOOCHOBBIBATH PE3YyJbTAaThl KOMILIEKCHOTO
UCCIICIOBAHMS (PU3UKO-XUMHUYECKUX 3aKOHOMEPHOCTEH C IIENbI0 JTOKA3aTeNbhCTBA JTOCTHXKEHUS
MOCTABJICHHBIX MPOQPECCHOHAIBHBIX 3ana4. HaBbliku pabOThl Ha HAay4YHOM OOOpYJAOBAHHH;
CIIOCOOHOCTh MOJIEPHU3UPOBATH METOJUKH IIPOLIECCa COrIaCHO COBPEMEHHBIM HAyYHBIM
TpeOOBAHUSIM.

4, TpedoBaHUA K pe3yJIbTATaM OCBOEHHSI JUCHUNIHMHBI
Komnerenmun ooy4aromierocs, GOpMUpPYEMbIE B pE3yJIbTaTe OCBOCHUS AUCIUILTHHBIL.
B pesynpraTe M3yuyeHHs NUCUUIUIMHBI OOYyYaroOUIMiics OJDKEH 00JafaTh CIEAYIOIIUMHU
KOMITETCHIIMAMU (pe3yIbTaTaMUi OCBOCHUSI 00pa30BaTEeIbHON MTPOTPaMMBI):

Koapl

KOMIIeTeHImi Conep:xaHue KoMIeTeHIUI

CIIOCOOHOCTBIO UCIIOJIB30BATh CIICHUAJIN3UPOBAHHBIC 3HAHWS B obmacTu (1)I/ISI/IKI/I

[IK-1 JUTS. OCBOCHUS MPOMUITBHBIX (PU3NUECKUX AUCIUTLTHH
- CIIOCOOHOCTBIO TI0JIL30BAaThCSl COBPEMEHHBIMU METOIaMU 00pabOTKH, aHAIIN3a U
IK-5 cuHTe3a Qu3ndeckoil mHdGopMalu B n30paHHOH 00IacTi PU3NIECKUX

HUCCIIEIOBAaHUN

B3auMocBsI3b MIaHUPYEeMBIX pe3yJbTaTOB OOY4YEHUs IO JAMCHHUIUIMHE ¢ (pOopMUpYyEeMbIMU
xkomnerennuamu OITOIT:

Koapl Ilnanupyembie pe3yJbTaThl 00y4eHMsI,
KOMIIEeTeHI Ui cooTBeTCcTBYIOIMNE (popmMupyembiM kKomnereHnusiM OIIOIT
Oo11011
3HaTth Ymernb Baagern
- 0a30ByI0 |-CaMOCTOSITEIILHO -Tpu pabote B
TEPMHUHOJIOTHIO, OTIPEJIENISATh EeNd, 3aj1a4u |J1abopaTopHOM
OTHOCSIIITYFOCS K | METOABl HWCCIICJIOBAHUS |IIPAKTUKyME CTpOTO
ANEKTPOMAarHUTHBIM KOKIOTO0 HM3  pa3JeloB |coOIromaTh MpaBuIa
SIBIICHUSIM, OCHOBHBIE |Kypca, BCEro NpeAMeTa B |OXpaHbl TPyAa U TEXHUKY
TTOHSITHSA, 3aKOHHI |IIETTOM; 0e30IacHOCTH;
JNIEKTPOMarHeTu3Ma M uX |-00J1aaaTh HEJOCTHOM |-CaMOCTOATENHHO
IK-1 MaTeMaTH4eCKoe CUCTEMON 3HaHUH, |100BIBaTh HEOOXOIUMbBIE
i BBIPa)KCHHUE; dbopMupyomMX |y HUX |3HAHUS, pabotas c
(hyHIaMeHTaIbHBIE (uznyeckyro KapTUHY |y9e0HOW W CIpaBOYHON
OMBITHI,  JIEKAIIUE B |OKPYXKAIOIIETO MUPA; JIUTEPATYPOK;
OCHOBE y4eHUs 00 |-Ha OCHOBE MeToaa
3JIEKTPUYECTBE U |CHUCTEMHOI0 aHajamn3a
MAarHeTU3Me; MPOBOJIUTH AHAJIOTHUIO
MEXIy pa3sTUIHBIMA
(hm3umaecKkuMu




MpoIIeCCaMH,

MPOTEKAIOIMU B
MPUPOJIE;

-3HaTh HUCTOKHU
COBPEMEHHBIX  HAy4YHBIX

TUIIOTE3 U TEOPUH, BUIIETh
UX TMPOTUBOPEYHBOCTH I10
Mepe  HAKOIUICHHSA  MX
3HAHUH B o0racTu
(1116370478
-TIIOCIIEOBATEIILHO
H3JIaraTh W3YYCHHBIH
MaTtepuain, JBUTAsICh OT
paccMoTpeHus bomee
3JIEMEHTaPHBIX dhopm
JBIDKCHHST ~ MaTepuud K
0oJiee CII0XKHBIM;

[TK-5

JIOTHKY
TEOpHUH
3IIEKTPOMarHeTu3ma
OCHOBE
(hyHIaMEHTaTBHBIX
OIIBITOB;

OCHOBHBIE METO/IBI
WCCIIeIOBaHMUS
3IIEKTPOMAarHUTHBIX
SIBJICHUM.

MOCTPOCHUS

Ha

(dhopMynupoBaTh
(u3nyeckue 3aKOHBI U
TCOPUH C MPUMCHCHHUEM
aJICKBaTHOTO
MaTeMaTHYECKOTO
anmapara;
-KOJINYECTBEHHO
OIUCHIBATh
MIPUMEHSIEMBIX
MO/ICTIbHBIX CXEM;

-BUJICTH NPOSIBIICHHE
U3y4aeMbIX  (DU3HYCCKUX
3aKOHOB KakK B JKHBOH, TaK
W He OKMBOW MpPHUPOJIE,
CBsI3b (DU3UKH C JIPYyrHMH
HayKaMu;

CBOMCTBA

-U3MepATh c
ONPEAEICHHON TOYHOCTBIO
pasnuyHble  (U3MUecKHe
BEITMYMHBI, AMETh

MPE/ICTAaBICHUS O MPSIMBIX
Y KOCBEHHBIX U3MEPEHHUSIX,
TIOJICYUTHIBATh
MOTPEIIHOCTA B TOM W
JPYTOM CITy4asix;

- TPOBOJUTH (PUIUUECKUI
9KCTICPUMEHT,
aHaJIM3UPOBAThH
MOJTyYEeHHBIE TaHHBIE.

-BJIaJIETh OCHOBHBIMU
nmpueMamMun BBIIIOJTHCHU S
IKCTIEpPUMEHTA B
HpPaKTHKyME;

-4EeTKO "
MIOCJIEI0BATEIIHHO
(hopMyTUpOBaTH U pEUIaTh
MOCTaBJICHHEIC nepen
HHUMU 3aJa4u, Kak
TEOPETUYECKOro, Tak W

NPHUKJIAJHOTO XapaKkTepa.

[Tpu npoBeneHNN Yy4eOHBIX 3aHATHIA 00ecreunBaeTCs pa3BUTHE Y 00YUYaAIOIIMXCSl HAaBBIKOB
KOMaHAHON paOoThl, MEKITMYHOCTHOW KOMMYHHMKAIUH, IPUHATHS PELICHUH, TUIEPCKUX KayeCcTB
(BKJIIOUAsi IPU HEOOXOIMMOCTH MPOBEIEHHE MHTEPAKTUBHBIX JIEKIUH, TPYNIOBBIX JUCKYCCHUH,




POJICBBIX HUTP, TPCHUHIOB, AaHAJIN3 CI/ITyaLII/Iﬁ U HUMHUTAIIMOHHBIX MOI[CJICﬁ, nmpernogaBaHue
JUCHMIUIMH (MoJynei) B (opMe KypcoB, COCTaBJIEHHBIX HAa OCHOBE pPE3yJbTATOB Hay4HBIX
UCCIICIOBAaHMI, B TOM YHCIIE C YYETOM PErHOHAJIBHBIX OCOOEHHOCTEH W mpodeccHoHaIbHOMI
JeSITeIbHOCTH BBITYCKHUKOB U OTpeOHOCTEH paboTonareneit).



[Beeaute TeKCT]

5. Conep:kanue U yueOHO-MeTOAMYECKAs KAPTA JUCIUILJIMHBI

Home H
p AMMCHOBAHHE TEM (BOHPQCOB)’ 3ansaTHs CamocTosiTeibHas padoTa @ JIutepa
Heen HU3Yy4YaeMbIX 110 JaHHOH CTYEHTOB OPMbI KOHTPOJIsA Typa
AUCHUIIJINHE
u T p Coneprxanne Yacel
1-2 Onrtudeckasi MUKPOCKOTIHS. 2 1 Y CTHBIH onpoc, OCH. 1T
COOOIIEHUS TI0 E(]) [13],
I1.JIUT
BOIIPOCaM TEMBI, [1]- [4]
KOHCIICKT.
3-4 PactpoBast anexkTpoHHasT MUKPOCKOIIHSI. 2 CnenuanbHbie 3HAHUS n|2 VYerHsIi onpoc, (1DCH-11;HT
BHYTpEHHUE yOexaeHus AOKNIaJl, KOHCIIEKT, E:[(])H[Jml
JKCIIepTa: COOTHOIIICHUE [1]- [4],
MOHITUA U BOIMPOCHI MPAKTUKH
AKCIEPTHOM AEATETBbHOCTH.
5-6 [IpocBeunBaroias 31€KTPOHHAsE MUKPOCKOTIHSL. 2 1 YeTHbli ompoc, OcH. it
JOKJIad, KOHCIICKT, E’(])_ [13]’
I1.JIUT
KOJUIOKBUYM [1]- [4],
7-8 PeHTrenoBckast MUKpOCKOIIHSL. 1 YeTHbli ompoc, OcH. it
KOHCIIEKT, JOKJIaJ, 511]' [13],
OIL.JINT
[1]- [4].
9-10 | ATOMHO-CHJIOBasi MUKPOCKOIIUSI. 2 N3yuenue obopynoBaHus, | 2 VYcrHblit onpoc, (1DCH.1J;HT
IPUMEHSEMOI0 pu KOHCIIEKT, JI0KJIaf, E:I(])H[Jml
oOHapyxeHHH, (QUKCAUd W KOJIIOKBHYM [1]- [4],
U3BSITHH.
11-12 | TyHHenpHass MUKPOCKOIIHS. 2 1 VerHblit onpoc, OcH. T
KOHCIIEKT, JOKJIaJ, )[Ill' [13],
OIL.JIUT
[1]-[4].
13-14 | CnekTpaiabHBIi aHAIN3. 2 2 VcTHBIH ompoc, OcH. nut
KOHCIIEKT, OKJIaJ, E]' [13],
OIL.JIUT
[1]-[4].




2 VYcrHBIi ompoc, OcH. ut

15-16 | JKunkoctHas xpomaTorpadus.
KOHCIIEKT, JOKIIa/I, [1]- [13],

Jom.ut

[1]- [4].
17-18 | XuMuuecKre METOIBI aHAIH3A. 2 Vormmit onpoc, S
KOHCIIEKT, JOKJIaI, [1]- [13],

Jom.ut

(1]-[4],

UTOro 36 18 18

Ipumeuanus:
— Bce Buap!l yueOHO# pabOTHI MOTYT IIPOBOJUTHCS AUCTAHIIMOHHO HA OCHOBAHHUHM JIOKAJIBHBIX HOPMATUBHBIX aKTOB.

— B niensx peanuzanuy MHAWBUIYATBHOTO TIOX0/1a K 00YUEHHUIO CTYACHTOB, OCYIICCTBISIONINX YUSOHBIH MPOIECC 10 MHIUBUAYAIBHON TPACKTOPUH B paMKaXx
UHIOWUBUAYAJIBHOI'O pa6oqer0 IJj1aHa, U3y4CHUeC I[aHHOﬁ JAUCHUILUIMHBI MOXKET OCYHICCTBIIATHCA Y€PEC3 NHAUBUAYAJIbHBIC KOHCYJIbTAIUKU MIPpErogaBaTeisi O4YHO, B YacChbl
KOHCYJIbTAIINH, [0 SJICKTPOHHOM M0YTe, a TakkKe ¢ ucrois3oBanrneM Webex, miatdopmbl aucrannnonHoro odydenus Moodle, mudHsiii 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-
BU3YalIHM3al[ii, PAKTUUECKUE 3aHSATHUS, CAMOCTOSITENIbHAs paboTa CTYAEHTOB, KOMIIBIOTEPHOE
TECTHUPOBAHUE.

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

JlabopaTopHoe 3aHsTHe - (dopMa Yy4eOHOTO 3aHATHUS, NMPU KOTOPOH CTYACHT TIOJ
PYKOBOACTBOM MpCHOAABATCIIA MPOBOJUT CCTCCTBCHHBIC WJIM HMUTALUMOHHBIC 3KCIICPUMCHTBI
WIH ONBITHI C IIEJIbI0 MOATBEPIKICHUS OTIECIbHBIX TEOPETHUYECKHUX MOJOXKEHUH OIpeleIeHHOI
yueOHOM AMCUMIUIMHBI, MPUOOpEeTaeT MPaKTUYECKUE HaBBIKK paboThl ¢ JabopaTopHBIM
o0opynoBaHueM, 000pYJOBaHUEM, BBIYMCIUTEIBHON TEXHUKOM, U3MEPUTEIHHON ammapaTrypou,
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 CIieuajamncTra YMCHHUEM
HHTCJUICKTYAJIbHOTO IMPOHUKHOBCHUA B TC CCTCCTBCHHO-TCXHUYCCKUC HJIM NPOU3BOJCTBCHHLIC
MIPOIIECCHI, KOTOPBIE HCCICAYIOT Ha J1abopaTopHOM 3aHsTHH. [loj BIusHUEM 3TOW (HOPMBI
3aHATHHI CTYACHTOB YaCTO BO3HHUKAIOT HOBBIC HACU HAYYHOTO M TEXHUYCCKOI'0 XapakTepa,
KOTOpPBIE  HCIIOJIB3YIOTCS B KYpPCOBBIX, KBaTU(UKALMOHHBIX, JUIUIOMHBIX paboTax.
JlabopatopHble 3aHATHS B 3HAUUTEIHLHOU CTENIEHH 00€CIeYnBalOT OTPabOTKy YMEHUI 1 HaBBIKOB
OPUHSITUS IPAKTUYECKUX PELICHUI B pEalbHbBIX YCIOBUSAX MPOU3BOJICTBA.

JlabopatopHble 3aHATHS HE TOJIBKO 3aKPEIUIIIOT TEOPETUUYECKHE 3HAHUS, HO U MO3BOJISIOT
CTYACHTY FJIy6OKO n3y4aTb MCXAaHU3M IPUMCHCHUSA OTHX 3HaHI/II>'I, OBJIaJACBATh BAXXHBIM HJIA
crieguaJIimcra YMCHHUEM HWHTCIUJICKTYAJIbHOI'O IHPOHHUKHOBCHHA B T€ CCTCCTBCHHO-TCXHUUYCCKHE
WIM TPOU3BOJCTBEHHBIE IMPOIIECCH], KOTOpPbIE HCCIENYIOT Ha JjabopaTropHoM 3aHsaTHH. [lon
BIIMSIHUEM DJTOU Q)OpMBI 3aHSITHN CTYACHTOB 4YaCTO BO3HHUKAIOT HOBBLIC HJACH HAYYHOI'0O H
TEXHUUYECKOTO XapakTepa, KOTOpPhIE HCIONB3YIOTCA B KYPCOBBIX, KBATH()HUKAIMOHHBIX,
TUIUIOMHBIX pabotax. JlabopaTopHble 3aHSATHS B 3HAUUTENBHON CTEMEHU O0ECIeurnBaIOT
OTpabOTKY YMEHHH M HaBBIKOB MPHHATHS MPAKTUYECKUX PEIICHUH B pealbHBIX YCIOBHUSIX
MIPOU3BOJICTBA.

[Tepedyens TeMm J1abOpaTOPHBIX 3aHATUN oOmpeaensercs padodeil mporpammoil ydeOHOM
JUCHUITIINHBI. KomnuectBo CTYACHTOB Ha TaKWUX 3aHATHUAX HC MPCBBIIIACT ITOJOBHUHBI
akagemuueckoit rpynmbl. [Ipuctymas k paboTe B J1abopaTopuu, CTYICHTY CIIEIYEeT 3HATh, YTO
m000€ HECOOTIOZICHUE PACTTMCAHUS 3aHATHI U AUCIUIUTMHBI OYJET CUYUTAThCA HApYIICHUEM €Tro
ciy)eOHbIX o0s3anHOCTeH. [IpenonaBarenb, KOTOPHIN BIEPBBIE BCTPEYACTCS CO CTYJAEHTAMU Ha
BBOJHOM 3aHSTHH, JODKEH O3HAKOMHTH UX C OOIIMMHU MpaBWIaMH PabOTHI B J1abopaTopuw,
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
HaxOJIUTCA y CBOETO KOMITbIOTEpa (CpelCTBa CBS3HM), a CBSI3b MEXIY HUMH TOJIEPKHUBACTCS
yepe3 VHTepHET mocpeACcTBOM 3arpy:KaeMoro MpujIoKEeHHUs, YCTAHOBJICHHOIO Ha KOMIIbIOTEpE
KaX10ro yuacTHuka (Zoom, Meet, Skype u ap.).

Buneoxondepenuuss — ceanc BuaeokoHdpepenicss3u (BKC) — »srto TexHomorus



MHTEPAaKTUBHOTO B3aWMOJCHUCTBHA ABYX M 0Ojee YJaCTHHKOB 0Opa30BaTEIbHOTO MpoIecca I
oOMeHa nHpopManueil B pealbHOM PEeXHME BPEMEHHU.

Hcnonp3yloTcsi  MHTEPAKTUBHBIE  METOABI  OOYYEHHs: CHTyallMOHHbBIE  3aJaud,
UCCIIEIOBATEIbCKUIT MeTOJ OOYy4eHHus, AEJOBbIE WIPHI, IMOJATOTOBKAa M IyOJIMYHAs 3aIIuTa
pedeparoB. Mcrons3yroTcs peUTHHTOBasi TEXHOJIOTUS, TEXHOJIOTUHU TUCTAHIIMOHHOTO 00Yy4eHUsI.
Hcronb3ytoTcst HHTEpaKTHBHBIE METO/Ib O0YUEHHSI: CUTYallMOHHBIE 3a/1a9H, HCCIICI0BATEIILCKUH
METOJl 00y4eHHS, ICIOBBIE UTPHI, TOJITOTOBKA U ITyOIMYHAs 3aIIUTa pedepaToB.

TexHoJIOTUSL JJIEKTPOHHOr0 O0y4YeHHs1 (peau3yercss NpPH TOMOIIM SJICKTPOHHOM
uH(popMannoHHo-o0pazosarensHOU cpeanl (INOC) COI'Y npu ucnonb3oBarnu pecypcos IbC,
IpY IPOBEICHUH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. I1.).

Hcnonb3ytoTcsi  OauIbHO-PEHTHHTOBAsT CHUCTEMa  OICHKM 3HAaHWW, TEXHOJOTHH 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 odecneyeHne caMoCToATeIbHOI padoThl
CamocTtosTenbHas paboTa OOYyYarOIIUXCS SBISETCS OJHHUM W3 BHUAOB YYEOHBIX 3aHATUU.

CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CHCTEMAaTH3allid W 3aKPEIUICHHUS ITOJYYCHHBIX TEOPETUYCCKUX 3HAHMA W TMPAKTHYCCKHX
YMEHHI 00YJarOIIUXCS CTYACHTOB;

— yrayOJNeHHs U PacIIiPEHUS TEOPETUICCKIX 3HAHUM;

— (QopmMupoBaHUsS YMEHHH WCIOJB30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO
JIOKYMEHTAIUIO M CIICIHATIBHYIO JIUTEPATyPY;

- (OpMHPOBAaHUS CaMOCTOSITEIPHOCTH  MBIIIICHUS, CIOCOOHOCTEH K CaMOpa3BHTHIO,
CaMOCOBEPILIEHCTBOBAHUIO 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 JIGKIIMOHHBIMH MaTepHallaMH, IIOMCKa W aHaJIHu3a JIUTEPaTyphl H
JIEKTPOHHBIX HCTOYHUKOB WH(OPMAIIUH 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.

CaMocTtosiTenbHass paboTa CTYACHTOB MPOBOAWTCS B BHJIE MUCHMEHHBIX JOMAITHUX
3aJlaHUil (B TOM 4HCJIEe, Pa3HOYPOBHEBBIX 3aJaHWi), TOJITOTOBKM KOHCIEKTOB IO TeMaM
MpakTH4eCKUX 3aHATUNA. CTyIEeHThl MUCHMEHHO BBIMONHSIOT 3aJaHUsS A CaMOCTOSITENbHOM
paboThl, ONB3YSACh TEOPETHUECKUM MaTepuajaoM (JIeKIUH, yueOHas JuTeparypa U HHTEpPHET-
pecypchl TO JaHHOM Teme), TMOCle Yero MPOBOAUTCS OOCYXKIEHHUE [aHHOW TEMBI O]
PYKOBOJICTBOM ITPETIOaBaTEIIs.

Bompocel, BEIHOCHMBIE Ha CaMOCTOSITEIPHOE U3YUEHHUE, a TakKe yueOHas Jureparypa u
METOJIUYECKUI MaTepHall MO OpraHU3alMi CaMOCTOSITENIbHON pabOThl CTYJIEHTOB OTPa)KE€HbI B
Y4eOHo-meroanueckoil kapte aucuurinabl «Heopranuueckas xumus» (Ta6m. 5.1.), a Takxe Ha
caiite nucrannuonHoro oOydenuss COI'Y mmomanka cucrembr «MOODLE» mo ccwiike:
http://lms.nosu.ru/.



http://lms.nosu.ru/
http://dist-edu.nosu.ru/

[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,
TPEOYIOIMNX 3aIIOMUHAHKS M SIBJISFOIIUXCSI OCHOBOIIOJIATAOIIMMH 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
«Pu3nyecKue U XMMHYECKHE OCHOBBI METO/I0B AHAJIN3A BEelIECTB U MATEPUAJIOB)
CamocrosiTenpbHasi paboTa CTYIEHTOB, MPEIYCMOTPEHHAs y4eOHBIM IUIAHOM, JOJDKHA

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

3amaHus Ui CaMOCTOSTENILHOH pabOThl COCTABISIOTCA MO pasfenaM M TeMaM, II0
KOTOPBIM HE TPEAYCMOTPEHBI ayIUTOPHBIE 3aHATHA, JMOO0 TpedyeTrcs IOMOIHUTEIHHO
npopaboTaTh ¥ NPOAHAIU3UPOBATH PACCMATPUBACMBI TpEroAaBaTesieM Marepual B o0beMe
3aIIaHUPOBAHHBIX YACOB.

3aaHus IO CaMOCTOSATENBHON padOTe MO JUCHUIUIMHE MOTYT OBITh CJIEIYIOIINUX BUAOB:

® KOHCIIEKTHPOBAaHHE IIEPBOUCTOUYHUKOB U APYroi yueOHOM JIuTepaTypsl;

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

®  BBINOJHEHHE KOHTPOJIBHBIX Pa0OT, TBOPUECKHX (MIPOCKTHBIX ) 3aIaHHH;

® 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 |
YUUTBHIBAIOTCS TMPU aTTeCTallUU CTyJAeHTa (dk3ameH). Ilpu 3ToM MpoOBOAATCS: TECTHPOBAHHE,
SKCHPECC-0MMPOC HAa CEMHUHAPCKHUX MW MPAKTUYCCKUX 3aHATHAX, 3aCIyIIMBAHUC JOKJIAJ0B,
pOBEpKa MUCbMEHHBIX paboT U T.1.

CamocrosiTenbHas paboTa CTYIACHTOB BKIIIOYAET BBINOJHEHHE IOMAIIHHUX 33daHUN K
Ka)XJJOMY J1Ta0OpaTOpHOMY M MPAKTHYECKOMY 3aHATHIO. 3aJaHus COJepHKaT YCTHYIO MOJATOTOBKY
110 TEOPETUIECKUM BOTIPOCAM.

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



http://www.yandex.ru/
http://www.google.ru/
http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/
http://dist-edu.nosu.ru/

MeToan4yeckne peKOMeHIAIUN 110 HAIMCAHUIO pedepaToB (I0KJIAT0B)

Pedepar (moxman)— nmuceMeHHas paboTa, comepikaiias KpaTKoe H3I0KEHUE aKTyaTbHOU
HAYYHOH MpOOJIEMBI U €€ COBPEMEHHOM TPAaKTOBKM Ha OCHOBE MOCIICAHUX HAYYHBIX U3bICKAHUI
no ortoii Teme. OH sBIsAETCS JEHCTBEHHOW (OPMOM CaMOCTOSTENLHOTO HCCIIEOBAHUS
aKTyaJbHBIX MCTOPHUYECKUX TPOOJIEeM Ha OCHOBE H3YYEHHUS COOTBETCTBYIOIMX pa3JIesioB
yueOHBIX MOCOOMI, CrielMalbHON MOHOTrpaduyecKod JUTEepaTyphl, a TaKKe HAYYHBIX CTaTeH,
OTpakaroIlIUX MOCIEIHUN UCCIEeN0BATENLCKUN OMBIT B 00JacTH M3y4aeMoro Bompoca. Pedepar
MOMOTaeT BbIPabOTaTh HABBIKK M MPUEMBI CAMOCTOSTEILHOTO HAYYHOT'O MIOHUCKA, IPaMOTHOTO U
JIOTUYECKOT0 H3JIOKEHHsI MaTepualia, CIOCOOCTBYET MPHOOIICHUIO CTYAEHTOB K Hay4yHO-
HCCIIEN0BATEIBCKON 1EATEIILHOCTH.

[TocnenoBarenbHOCTH PabOTHI:

1. Bri6op Temsl uccnenoBanus. Tema pedeparta BeIOMpaeTcsi CTYACHTOM Ha OCHOBE
€ro HayyHOro uHTepeca. Takke moMouIb B BEIOOpE TEMbI MOKET OKa3aTh MPENoIaBaTeb.

2. [InanupoBanue wuccienoBanus. BkiouaeT cocraBieHue IIaHa pedepata u
KaJICHJapHOTro IJIaHAa HAy4YHOro uccienoBanus. KaneHgapHbIi miaH MCCleAOBaHUS BKIIOYAET
CIeyIoIhe SJIEMEHTH: BbIOOp ©  QopMyaupoBaHue MpoOieMbl, pa3paboTka IIaHa
WCCJIEIOBAHMSI U TPeBApUTEIHLHOTrO TU1aHa pedepaTa; cOOp U U3ydeHHE UCXOJHOTO MaTepHara,
MOWCK JINTEPATyphl; aHaIu3 COOpPaHHOTO MaTepHaja, TeopeTHdeckas pazpaboTka MpoOIeMBbl;
COOOIIeHNE O MPEIBAPUTENIBHBIX PEe3yIbTaTaX UCCIICAOBAHM; OKOHYATEIbHBIA BapUaHT paOOTHI;
obcyxnenue pedepara (Ha ceMUHAPE U T. I1.).

[Tnan pedepara xapakTepusyeT ero coaepkanue u CTpykTypy. OH JODKEH BKIIIOYAThH B
cebOsi: BBeJEHUE, TJe OOOCHOBBIBACTCA AKTYaIbHOCTh MPOOJEMBI, CTaBATCS ILeNb U 33Ja4d
UCCIICIOBaHMsI; OCHOBHasg YacTh, B KOTOPOW pACKpBIBAECTCA COJCpP)KAHUE MPOOJIEMBI;
3aKIJIIOUeHue, e 0000IatTCs BEIBOIBI 10 TEME U JAI0TCS MPAKTUYECKUE PEeKOMEHIAINH.

3. [Torick W w3ydyeHue nuTeparyphl. (s BbISBICHHS HEOOXOAMMOW JUTEpaTyphl
cienyer o0paTtuThes B OMOIMOTEKY UM K mpernoaasarento. [logobpannyro nutepaTypy clieayer
3adukcupoath cornacHo ['OCT no 6ubnmorpaduyeckoMy ONMUCAHUIO TTPOU3BECHUHN TTeYaTH.

Jlst pazpaboTku pedepara 10CTATOUHO U3yUueHUs 4-5 BaKHEHUIIUX CTaTeH 1Mo M30paHHOM
npobneme. [lpu w3ydeHMH nmMTEpaTypsl HEOOXOAMMO BBIOMpPATh MaTepHal, HE TOJBKO
MOJTBEP K IAIOIINIA TTO3HUIIMIO aBTOpa pedepara, HO U MaTepHa ISl TIOJIEMHUKH.

4.00paboTtka Mmatepuana. [Ipm o00paboTke MOTYYEeHHOTO MaTepuaia aBTOp JOJDKEH:
CUCTEeMAaTHU3UPOBATh €ro MO paszjesiaM; BBABUHYTh U OOOCHOBATh CBOM TUIIOTE3BI; OMPEACTUTH
CBOIO MO3UIHMIO0, TOUKY 3PEHUS T10 paccCMaTpUBaeMOil pobiieMe; yTOUHUTh 00BEM U COJiepKaHne
MOHITHM, KOTOPBIMU MPUXOJIUTCS OINEPHPOBATh MPU pa3pabdOTKe TeMbI;, CHOPMYIUPOBATH
OTpeNeNieHuss W OCHOBHBIE BBIBOJBI, XapaKTEPHU3YIOUINE pEe3yJIbTaThl  HCCIEIOBaHUS;
OKOHYATEeJIbHO YTOYHHUTH CTPYKTYPY pedepara.

5. Odopmnenue pedepara. I[lpu odopmiuenun pedepata peKOMEHAYETCS
NPUIEPKUBATHCS CIEAyomuX npawi: CremyeT mucath JHUIIb TO, YeM aBTOP XOYET BBIPA3HTh
CYIIHOCTb Npo0JieMbl, ee Joruky; Ilucate cTporo mocnemnoBaTenbHO, JIOTUYHO, JOKa3aTeIbHO
(o cxeme: Te3uc — 060cHOBaHUE — BBIBON); [Tucarte sipko, 00pa3zHo, )KUBO, HE TOJIBKO BCKPHIBAs
UCTUHY, HO U OTpa)kas CBOIO TO3WIIMIO, MPOMAraHAUpys IOJY4YeHHbIE pe3ynbTarhl; llucarh
OCMBICIICHHO, CcOOMIofas TmpaBWia TpaMMaTHKW, HE 3JI0yHnoTpedmnsis HayKooOpa3HBIMH
BBIPAKCHHUSIMH.

Pedepar BhImonHseTCS B COOTBETCTBUM C TPeOOBAaHUSIMHU CTaHIAPTOB, pPa3pabOTAHHBIX
JUIT TaHHOTO BHJA JOKyMEHTOB. Pa0oTa nomkHa OBITH BBIIOJMHEHAa Ha Oenol Oymare



crangaptHoro jucta A4. TekcT MOMKeH OBITh OTMEYaTaH Ha KOMIBIOTEPE B TEKCTOBOM
penakrope Microsoft Word u oTBeuaTh cieayrommm TpeOOBaHUAM: ITapaMeTphl MOJIEH CTpaHHIL
JOJKHBI OBITH B Mpejeniax: BepxHee u HikHee — mo 20 MM, mpaBoe — 10 mm, neBoe — 30 M,
mpudt — Times New Roman , pasmep mpudra — 14, MEKCTpOUHBIA UHTEPBAT — MOJTYTOPHBII.
Jlenta mpuHTEpa — TONBKO 4Y€pHOro mBera. Hymepanus cTpaHul] B pedepare T0KHA OBITh
CKBO3HOM, HAUMHASI CO BTOPOU CTPaHUIIBI.

[Ipu uznoxxeHnn MaTepuaia HeoOXO0AMMO MPUACPKUBATHCS TPUHATOTO TUTaHA.

bubnuorpadudeckuii CMCOK COCTaBIAECTCS Ha OCHOBE HMCTOYHHUKOB, KOTOpPBIE OBLIH
MIPOCMOTPEHBI M M3y4YEHBI CTYICHTOM NpHU HanucaHuu pedepara. [[aHHBIA CIHCOK OTpakaeT
CaMOCTOSITEIILHYIO TBOPYECKYIO pPabOTy CTYAEHTa, YTO MO3BOJIIET CYAUTh O CTEICHH €ro
MOJATOTOBKA M YIUIyOJIGHWW B BBIOPAaHHYIO TeMaTuKy. Bcs WCHonb30BaHHAs JUTEpaTypa
pa3Meriaercs B CIEAYIOMEM TOPSIKES: 3aKOHOAATEIbHBIC aKThI, TOCTAHOBIICHUS, HOPMATHBHBIC
JIOKYMEHTBI; BCsl yueOHast TuTeparypa B alipaBUTHOM MOPSIJIKE, 3aTEM CPEJICTBA MEPHOIUICCKON
nevyaTy B aiaBUTHOM TMOPSJIKE; ICTOYHUKH U3 ceTH IHTepHeT.

MeTtoauyecKue peKOMeHAAlNH 110 HCI0JIL30BAHNIO HH(POPMALIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTHil 00y4eHust

Jlis u3yyeHus JEeKIMOHHOIO MaTepuaia JUCLUIUIMHBI IPUMEHSIOTCS ayAMOBU3YyalbHbIE
(MyJTBbTUMEIUIHBIE) TEXHOJOTMH, KOTOpbIE HE OTPHUIAIOT TPAAWIMOHHBIC, MPOBEPEHHBIC
BPEMEHEM METOJbl IpernoAaBaHus, HO, TMPU 3TOM, OHM I[OBBIIIAIOT  HATJISAHOCTb,
UH(POPMATUBHOCTh, ONEPATHBHOCTh B TOJaue HH(OPMAIUH, TO3BOJISIOT AKOHOMHTH BpEeMs
3aHATHMN.

Kaxmoe mnpakThuueckoe (CeMHHApCKOEe) 3aHITHE UMEET CBOIO 0colyio  ¢opmy
IPOBE/ICHUS, CBOIO METOAOJIOIMYECKYI0 Clenu(pUKy, YTO IO3BOJSET Pa3BUBATh Yy CTYJICHTOB
pa3nuyHble Kak OOIIEKyJIbTYpHBIE, TaK M NpoQeccHoHaldbHbIE KomreTeHIuH. [locraHoBka
npobaeMbl, pa3dop akTyalbHbIX KOHKPETHBIX M TUIOTETHMYECKUX CHUTyalud, co37aHue
aTMocdepsl Arajora MeXxay MperoaBaTesieM U TPYIION MO3BOsSET paboTaTh HHIMBUIYAIHHO
U B MajbIX IpyIIax, KOJUIEKTUBHO OOCYXIaTb ONpPENETIeHHBIH TeMaMU MaTepuai, a Takke
UHHUIIMAPOBATh CAMOCTOSITENIbHYIO paboTy cTyneHTOB. [Ipyu ocMBICIeHNH cofepikaHusl BOTIPOCOB
NPaKTUYECKUX 3aHATUH MpecieayeTcs Lellb COO0aaTh IPEEMCTBEHHOCTh B IPO(PECCHOHATBHOM
U B TBOPYECKOM Pa3BUTHU CTY/ICHTOB.

Kontponbs camoctosiTensHOM pabOThl CTYAEHTOB NpPHU3BaH CAEIaTh MPOLECC 00y4eHUs
OoJiee 1EJIOCTHBIM M opraHnyHbIM. Ero 3amada He ocTaBUTh 0e3 BHHUMAaHUS JTake, HA TEPBBIN
B3IJISA]l, MaJIO3HAYUTENIbHBIE BOTIPOCHI.

MeToanyecKkue YKazaHud AJad oﬁyqamumxca 110 OCBOCHMIO JUCHMUITJIMHbI

Buj yueOHbBIX 3aHATHI Opranu3zanus 1eATeIbHOCTH CTYJEHTa

Jlekuus [Tocenienue TEKIIMOHHBIX 3aHATUI U KOHCIIEKTHPOBAHUE JIEKIIMOHHOTO
Marepuana SBISETCS HEIOCTAaTOYHBIM YCJIOBHEM [UJISl YCIEUIHOTO
yCBOGHMSI JUCHUIUIMHBL. CTylneHTy HeoOXOIuMO CHCTeMaTHYecKu
paboTaTh ¢ y4eOHOW M METOJIUYECKOW TUTEPATypOi, pEKOMEHIyeMOM
M0 KaXJIOMy pas3eny JEeKTOpOM, JOMOJHSAS KOHCIEKT JIeKIUn
HEOOXOIUMBIMH TIOSICHEHUSIMU, YTOYHEHUSIMH M TEPMHUHAMHU 10
n3ydaemoit Teme. Heobxoaumo mucath KOHCIEKTHI JIEKIMA: KPaTKo,
cxematnyHo. [locnenoBarenbHO (PUKCHUPOBATH OCHOBHBIE TIOJIOKEHUS,
BBIBOJIbI, (POPMYJIUPOBKH, OOOOIIEHHS; MOMEYaTh BAaXKHbIE MBICIIH,
BBIJIEJISITH KIIFOUEBBIE CIIOBA, TEPMUHBIL. [IpoBepsATh TEpMUHBI, TOHATUI
C TOMOIIBIO  DSHIMKIONEIWH, CJIOBapei, CHOPaBOYHHKOB C




BBINMCBHIBAHWEM TOJKOBaHMM B TeTpagb. (OO003HAUYUTH BOMPOCHI,
TEPMHHBI, MaTepHall, KOTOPBIA BBI3BIBAET TPYJHOCTH, TMOMETHTH W
MOMBITaThCS HAWTHU OTBET B peKOMeHayemol mureparype. Ecmu
CaMOCTOSITENIFHO HE yJaeTcs pa3o0parbcsi B MaTepualie, HE0OX0IUMO
chopMyIHpOBaTh BOIIPOC U 3a/1aTh MPENoaBaTellto Ha KOHCYJIbTalluH,
Ha IPAKTHYECKOM 3aHSITHH.

JlaGopaTtopHoe
3aHsATHE

JlaGoparopHble  3aHATHS ~ HampaBieHbl  Ha  (OpPMUPOBaHUE
NPAaKTUYECKNX YMEHHWH, CBS3aHHBIX C OpraHu3anueil aKTUBHOTO
B3aMMOJICIICTBUSI  YyUYaCTHUKOB 00pa3oBaTeNbHOrO Ipolecca 1o
W3YYEHHUIO MaTepuaia, 3aKpelyieHHe NpPaKTUYeCKUX HAaBBIKOB IS
peuienus mnpodeccroHanbHbIX 3anad. [Ipy moAroToBke K 3aHITUAM
HE00XO0AMMO MOBTOPUTH JICKIIMOHHBIA MaTepHaj 1Mo U3y4aeMoil Teme,
W3Y4YUTh MaTepHuall, peKOMEHIOBaHHBIN IpernoaBaTesieM MO CIHCKaM
nauteparypsl. [loaroToBka k 1ab0paTOPHBIM 3aHATUSM MIPECIETYET JIBE
OCHOBHBIE IIEJIM: MEPBOE - MOBTOPEHHE M3YYEHHOro marepuana. J{is
9TOTO HCIIONB3YIOTCS KOHCIIEKTHI JIEKIMM, pEeKOMeHIoBaHHas 15
OCHOBHAasi M [IOTIOJHHUTEIbHAS IJUTEpaTypa; BTOPOE - YIIIyOlieHue
3HaHuil o Teme. JlabGopaTopHbBIE 3aHATHS CIIY)KaT IS 3aKPETUICHUS
TEOPETUYECKHX OCHOB, M3JIaraeMblX B JIEKIUAX, HOIy4YEHHUS
MPAaKTUYECKNX HABBIKOB peEIICHUs MpodecCHOHANbHBIX 3amad. OHu
MPOXOJAT C HCIONb30BAHUEM CTEHIOB, METOJIUWYECKHX YKa3aHUU,
y4eOHO-HAarMSAHBIX TOCOOMIA, B KOTOPBIX OTpakK€H HEOOXOAWMBIN
MUHUMYM 3a/lad JUisl OCBOCHMSI pa3[elioB M TeM JAMCHUILTUHBL
3aBepIiaronieil 4acTeo 1a00paTopHOM padoTHI sIBiIsIeTCss oopmIteHHe
B paboueil TeTpaau otyeta. ComepikaHue OT4eTa ONpeaeNsieTcs TeMOi
3aHATUS ¥ MOKET BKIIIOYATh B c€Os BOMPOCHI Pa3IMYHOIO XapaKTepa.
Tax mpu npoBeaeHun 1a6OpaTopHON pabOTHl B COCTaB OTYETAa MOTYT
BXOJUTH: KPaTKO€ OMHCAaHUE METOIHMKH BBHIMOJTHEHHUS paboThI; cxema
nabopaTopHON YCTAaHOBKH; HEOOXOAMMBIE pacueThl 1o o0paboTke
MOJTyYeHHON HWH(OpMaINy, aHaIM3 IOJYYEHHBIX JAHHBIX W oOriee
3aKitoYeHue  (BbIBOABI). JlOMONHUTENbHBIE W MHIMBUAYaJbHBIE
TpeOOBaHUSI H3JIOKEHBI B METOJIMYECKHX TIOCOOMIX K KaKIOU
nabopaTopHoii pabote

ITucnMmenHblie
JOMAIIIHHE  3aJaHud
(KOHCIEeKT)

3HaKOMCTBO C OCHOBHOM U JIONOJIHUTEJILHON JIUTEpaTypO, BKIItOUast
CIpaBOYHbBIE U3/1aHUs, 3apyOeKHbIE UCTOUHUKH, KOHCIIEKT OCHOBHBIX
MOJIO)KEHUH, TEPMUHOB, CBEIEHUM, TpeOYyIoIUX 3alOMUHAHUSA U
SABJIAIOIIMXCS OCHOBOHNoOJaramomumu B 3ToM Teme. CocraBieHne
KOHCIICKTOB I10 MPOYXUTAHHBIM JIMTCPATYPHBIM HCTOYHHUKAM U OP.

IIpy moAroToBKe K 3aHATHIO HEOOXOIMMO OPHUEHTHPOBATHCS Ha
KOHCIIEKTHI JIEKIINI, PEKOMEHIYEMYIO JINTEPATypy.

ITo xaxmo¥ U3 TeM JUIs CAMOCTOSITENIBHOTO U3Y4YEHHUs], IPUBEJCHHBIX B
paboueii mporpamme, cielyeT cHauajia IpOYUTaTh PEKOMEHOBAHHYIO
JUTEpaTypy U TNpH HEOOXOAWMOCTH COCTAaBUTh KPAaTKUH KOHCIEKT
OCHOBHBIX  TOJOXEHWH, TEpPMHUHOB, CBEIEHUH, TpeOyroImux
3aIIOMUHAHUS U SBJIIOIINXCS OCHOBOIIOJIAraloIMMHU B 3TOUM TeMeE.

21.]'[?1 pacinpCHUA 3HAHUH 110 JUCHUITIINHE PEKOMCHAYCTCA
HCIIONb30BaTh IHTEpHET-peCYpCHI:

MIPOBOAWTE IIOMCK B PA3JIMYHBIX CHCTEMAX, TaKHUX KakK O6HH/IG
MOMCKOBBIE CcHCTeMBl: www.yandex.ru, www.google.ru, a TaKxxe
CIICMUAJIBHBIC ITIONCKOBBIC CUCTEMBI .

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

KontpoabHasi padora

Ilenb KOHTPOJIBHON paboOThl - MPOBEpKA Pa3BUTHSI HABBIKOB,




(mucbMeHHast) YCBOCHHS M 3aKpEIUICHHS MaTepuana, MOIYYCHHBIX IPU H3Yy4EHUU
TUCLUUIUIMHBL, M BBIIOJHACTCS CTYAEHTAMU 3a0YHOTO OOYYEHHS.
Pabota BBINOJIHAETCSA 1o VHIWBUYaJIbHBIM 3alaHUsAM
MAIIMHONMCHBIM WM  PYKONHCHBIM  TeKcToM. Pabora  maer
BO3MOXXHOCTb YCTaHOBHUTH CTCIICHb YCBOCHHUS MaTepuala U YMEHHUE
MIPUMEHSTH 3HAHUS, OJIY4YEHHbIE IPU U3YYEHUH AUCLUUILIMHBL. PaboTa
CIOCOOCTBYET OBJIAZICHUIO MAaTepHajoM, [PUBUBAET HAaBBIKU B
CaMOCTOSITEIbHOM PEIICHUH TPAKTUYECKUX BOIPOCOB M B pabore ¢

JIUTEPATYPOH.

JK3amMeH (YCTHBIII) OneHka OTBETa Ha HK3aMEHE MPOBOJUTCS B COOTBETCTBUM C
[Tonoxxennem o OaTLHO - PEHTHHIOBOM CHUCTEME OILICHKH 3HAHUU
crynerros COI'Y.

8. OueHouHbIe cpeACTBA 1JIsl TEKYIIEr0 KOHTPOJISA YCIIeBaeMOCTH,
PYyOe:KHOM aTTecTAlMN U POMEKYTOYHOM ATTeCTAIUM 110 UTOTaM OCBOEHUS
JUCIUININHBI

PaGouas nporpamMMa mnpeaycMaTpuBaeT IMPOBEJIEHHE JEKIMOHHBIX U IMPaKTHYECKUX
3aHATHM, a TakkKe CIEQyIlue BUAbl padOT: CaMOCTOSTENbHYIO pabdoTy CTYAEHTOB IO
HOJArOTOBKE YCTHBIX COOOIIEHHMH, HAIIMCAHUIO JOKJIAJ0B U 3CCE, MOJArOTOBKY NpEe3eHTalul U
00CyXJIeHUH 10 TeMaM JUCLUIUIMHBI - pa0OTy B aKTUBHOM M HHTEPAKTUBHOU (hopMax.

Pabouas nporpamMma npeamnosaraeT TeKyIui 1 IPOMEKYTOUHbIM KOHTPOJIb 3HAHUH.

Texywuii KOHmMpPoOnL — 3TO HENPEPHIBHO OCYLIECTBIIIEMbIII MOHUTOPUHT YPOBHSI YCBOCHMUSI
3HAHUH U GOPMUPOBAHMSI YMEHUI U HABBIKOB B TEUEHUE CEMECTpa WK yuyeOHoro roga. Texkymuit
KOHTpOJIb 3HaHWW, YMEHMH M HaBBIKOB CTYAEHTOB OCYILIECTBIISIETCS B XO0J€ Y4eOHBIX
(ayIUTOPHBIX) 3aHATUH, NPOBOJUMBIX IO pacnucaHuio. PopMaMu TEKYLIEro KOHTPOJIs
BBICTYNAIOT OIIPOCHI HA CEMMHAPCKUX U MPAKTUYECKUX 3aHATHUAX, a TaKkKe KopoTkue (10 15 MuH.)
3a/laHus], BBINOJIHAEMBIE CTYACHTaMU B Hadalle JIEKUUHU C LEJIbI0 MPOBEPKH HAIWYMs 3HAHMIM,
HEOOXOAMMBIX Ul YCBOEHHUSI HOBOT'O MaTepuasla WM B KOHILE JIEKIIUU JJI BBISICHEHUS CTEEHU
YCBOEHUS U3JI0KEHHOTO MaTepHaa.

Pybesxcnbiti konmpons OCyIECTBISETCS MO OKOHYaHUM W3Y4YEHHs] Marepuaiga MOyl B
3apaHee yCTaHOBJEHHOE BpeMms. PyOeXHbI KOHTPOJIb MHPOBOAMTCS C IEJBIO ONpeeIeHHs
KayecTBa YCBOCHHUS MaTepuaia yueOHOro MoyJis B 1ieJIoM. B TeueHue cemectpa npoBoAUTCS JBa
TaKUX KOHTPOJIbHBIX MEPONPUATHS 1O TpaduKy.

BAJUIBHASA CTPYKTYPA OLIEHKMN.

Musm. Makec.
KOJI-BO KOJI-BO
dopma KOHTpPOJIA
0aJ1J1I0B 0aJ1J1I0B
Texywiasn oyenka CTyfeHTa B TeUueHUE 1-8 HEIEIN COCTOUT U3: 0 25
e BrinojgHeHHe MMCbMEHHBIX JOMAIIHUX 3aJaHUi TI0 TeMaM 3aHATHH U
CaMOCTOSITeTbHON paOOThI (KOHCTIEKTOB) — 9 ©
e [loAroToBKa M OTBETHI HA MPAKTHYECKUX 3aHATHIX (KOJUIOKBUYMBI) —
10608=806
e JloaroToBKa M BBIIOJIHEHHUE J1a00OpPaTOPHBIX paboT - 1 6@ 8§ =8 6
1-a pybescnasn nucomennas KOHmMpPOILHAs padoma 0 25
Texyuian oyenxa ctynenra B teuenue 10-17 Henenu cocTOUT H3: 0 25



e BrinojgHeHHe MMCbMEHHBIX JOMAITHUX 3aJaHui TI0 TeMaM 3aHATHH U
CaMOCTOSITEIbHOM paboThI (KOHCTIEKTOB) — 9.0

e [loAroToBKa M OTBETHI HA MPAKTHYECKUX 3aHATHIX (KOJUIOKBUYMBI) —
1008=806

e [loaroroBka ¥ BEIIOJTHEHHE JIAOOPATOPHEIX padoT - 1 6@ 8 =8 6

2-2 pybedcnan RUCbMeHNHAA KOHMPOIbHAA paboma

25

Hmozo

100

KonTposbHble 3a1aHusi (1eMOBepCUM) JJIS OLEHKH 3HAHUI, YMEHUiIl, HABLIKOB H
(nam) ombITa JeSITEJILHOCTH, XapPAKTEPU3YIOUIUX 3Tanbl (GopMHUPOBAHUS KOMIIETEHIUI B
nmpouecce 0CBOeHHsI 00pa30BaTeJIbHOM MPOrPaMMBbI

1) TunoBble 3aaHus AJI MPAKTHYECKHX 3AHATHI

Tema Ne 1. OcHOBHBIE YacTH ONITUYECKOTO MUKPOCKOIIA.

®opma npoBeCHUS — CEMUHAPCKOE 3aHATHE (2 4.)

Bonpocsl k Teme:

1. Cymsocts MeTOAA.

2. Ilpenensl pa3permaronieil cnocoOHOCTH.

Tema Ne 2. Byl 21€KTpOHHBIX ITYIIEK 3JIEKTPOHHBIX MUKPOCKOIIOB (24.)

Bonpocsl k Teme:

1. ABTOPMHCCHOHHAS MyIIKA.

2. TepMO3JIEKTPOHHAs MYILKA.

Tema Ne 3. Mictopust co3nanusi IpOCBEUMBAIOIIETO 3JIEKTPOHHOT'O MUKpOCKoma (4 4.)
Bonpocsl k Teme:

1. Buabl npocBeunBaOIUX 3JIEKTPOHHBIX MUKPOCKOIIOB.

2. OtpaxarenbHbIii MUKPOCKOII.

Tema Ne 4. Ckanupyromire roJloBKd aTOMHO — CHJIOBBIX MUKPOCKOTIOB.

dopma npoBeieHus — ceMuHapcekoe 3ansatue (1 4.)

Bomnpocs! k Teme:

1. KanTunesep.

2. IIsezoaddexr.

Tema Ne 5.Busbl peHTT€HOBCKMX MUKPOCKOIIOB.

®dopma npoBeAeHUs — TeMaThdeckas AucKyccus (24.)

Bomnpocs! k Teme:

1. Ob6nactu npuMeHeHHsI.

2. Bunpl 00pa3nos, moasexamunx UCCIeI0BaHUIO.

Tema Ne 6. Konaykromerpruueckuii MeTo] aHanu3a. [IoqBuKHOCT HOHOB B pPacTBOPAx
AJIEKTPOJIUTOB.

dopma npoBeieHUs] — CEeMUHApCKoe 3aHsaTue (2 4.)

Bormpocs! k Teme:

1. CymHocTs MeTOA.

2. TlpuMeHeHHME B XUMHUYECKOM aHAIIN3E.

Tema Ne 7. Bunel pannoaktuBHOCTH. Paguonsoronsl. DHeprus saepHoro pacnaga. @opma
IIPOBEJICHUS- CEMUHApcKoe 3ansaTue (2 4.)

Bompocsl k Teme:

1. Tlepuon momypacmana.

2. Bunpl 1eTeKTOPOB PaIMOAKTUBHOCTH: Pa3psiIHbIE U CUMHTHUIALIMOHHBIE CYETYHKH.



Ounenka KpnTepm“d OILICHKH! YCTHOI'O 1 MMCbMEHHOI'0 OTBETA
HAa MPAKTHYCCKOM 3aHATHH

5 COHep)KaHI/IC OTBE€Ta COOTBECTCTBYCT OCBCIIACMOMY BOIIPOCY, IOJHOCTBIO pacCKpbITa B
OTBCTC TE€Ma, OTBET CTPYKTYPUPOBAH, JaHbI IMPABUJIBHBIC aprYMEHTUPOBAHHBIC OTBETHI
Ha YTOUYHAKOINE BOIIPOCHI, ICMOHCTPUPYCTCA BBICOKHI YPOBCHL Yy4aCTUA B JTUCKYCCHUMU.

4 CopnepxaHue OTBEeTa COOTBETCTBYET OCBEIAEMOMY BOINPOCY, MOJHOCTBIO PACKphITa B
OTBETE TEMa, HaHBl IPABHJIbHBIC, APTyMEHTHPOBAHHBIE OTBETHl HA YTOYHSIOIIUE
BOIIPOCEI, HO HWMEIOTCS HETOYHOCTH, TIIPH O3TOM OTBET HECTPYKTYpPHPOBaH U
JEMOHCTPHUPYETCS CPEAHNUH YPOBEHb YUaCTHsl B JUCKYCCHU.

3 Copep:xaHne OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO P MOJTHOM PAaCKpPBITUH
TEMbl UMEIOTCSI HETOUHOCTH, JJaHbl IIPaBUIIbHBIE, HO HE apI'YMEHTUPOBAHHBIE OTBETHI Ha
YTOUHSIOIINE BOIIPOCHI, JEMOHCTPUPYETCA HU3KUI YPOBEHb y4acTusl B JUCKYCCHH, OTBET
HECTPYKTYPHPOBaH, MHGOPMAIHs TPYAHA IS BOCIIPHSTHSL.

2 Copep:xaHne 0TBETa COOTBETCTBYET OCBEIIAEMOMY BOIMPOCY, HO P MOTHOM PAaCKpPBITUH
TE€Mbl HMEIOTCSI HETOYHOCTH, AEMOHCTPUpYETCsl ciaboe BiaJeHHE KaTeropHajIbHbIM
anmnapaToM, JaHbl MPaBUIbHBIE, HO HE apryMEHTHPOBAHHBIE OTBETHl Ha YTOYHSAIOIINE
BOIPOCHI, YU4aCTHE B JAUCKYCCHH OTCYTCTBYET, OTBET HECTPYKTYPHUPOBaH, MH(opMarms
TPpYAHA JUIsl BOCIPHUSTHSL.

2)TemaTnka caMoCTOSITEIbHOM PadoTsl (1Jsi popmupoBanusi komnerenuuii [k-1, IMK-
5)

Tema 1. MarautHas onTHKa 3JEKTPOHHBIX MUKPOCKOIIOB.
Tema 2. DneKTpoCTaTUYECKUE 3JIEKTPOHHBIE JIMH3bI 3JIEKTPOHHBIX MUKPOCKOIIOB.
Tema3. Ilpomecchl B3aMMOIEHCTBUS BEIIECTBA M PEHTTEHOBCKOTO M3JIyYEHHUS: DPACCESHUE,
NOTJIOIIEHNE,  (POTODJIEKTPOHHAS ~ OMHUCCHSA,  OXKE-DJIEKTPOHHAs ~ AMHCCUS,  BTOPUYHAsS
PEHTI'€HOBCKAsi SMUCCHSI (JIIOMUHECLICHLIUA ).
Tema 4. Turibl 3J€KTPOHHBIX MYIIEK 3JIEKTPOHHBIX MUKPOCKOIIOB.
Tema 5. 30HBI aTOMHO — CHJIOBBIX Y TYHHEJIBHBIX MUKPOCKOIIOB.
Tema 6. BakyyMHbIe cUCTEMBI 3JIEKTPOHHBIX MUKPOCKOIIOB.
Tema 7. KopoTko(hoKyCHbIE pEeHTT€HOBCKHE TPYOKH PEHTI€HOBCKUX MUKPOCKOIIOB.
Tema 8. CexTp 37€KTPOMarHUTHBIX BOJIH.
Tema 9. Bo3MOKHOCTH ONTUYECKON MUKPOCKOITUH.
Tema 10. MeTo TEMHOTO U CBETJIOTO MOJISI B MUKPOCKOITHH.
Tema 11. ArtomHO-aMucCCHMOHHas crnekTpockonus. CymHocTh Merona. OCHOBHBIE Y3JIbI
npuOOpPOB: MCTOYHHUK BO30YKIEHUS, AUCIEPTUPYIOLIUN 3JEMEHT, MOHOXPOMATOp, MPUEMHHK
cBeTa. CBSA3b aHAIMTUYECKOTO CUTHAJA ¢ KOHLIeHTpale. O01acTe NpUMEHEHUs!.
Tema 12. CnexTp 3J€KTpOMarHUTHOTO U3Iy4YeHUsl. TUIbI B3aUMO/IEHCTBHUS BELIECTBA CO CBETOM:
sMHccusi, abcopOuusi, paccesHue. 3aKOHBI HCIYCKaHMS W MOTJIOIIEHHs. XapaKTepHUCTUKU
CHEKTPaJIbHBIX JIMHUMNA: MTOJIO)KEHHE B CIIEKTPE, MHTEHCUBHOCTD, MOJIYLIUPHHA.
Tema 13. AToMHO-abcopOuMOHHBIH MeTo[. CyImHOCTh MeToAa. VICTOYHMKM H3ITy4YeHHS,
aTOMM3ATOPbl, MOHOXpPOMAaTOp, MpPHEMHHMK cBeTa. CBS3b AHAJIUTUYECKOIO CHUTHajla C
KOHIIeHTpanueil. O61acTh NpUMEHEHHUS.
Tema 14. MonekynsipHasi abcopOIimoHHast crieKTpockomnus. OcCOOEHHOCTH CIIEKTPOB MOJIEKYIL.
Tema 15. Krnaccudukanusi CHeKTpOCKONMMYECKHMX METOJIOB: AaTOMHAas M MOJIEKYJspHasi,
abcopOLMOHHAsT W SMHUCCHOHHas crekTpockonus. CpaBHEHHE IUIAMEHHBIX  aTOMHO-
abCcopOIIMOHHOTO U AaTOMHO-IMHCCHOHHOTO METO/IOB.
Tema 16. OcHoBHOM 3aKkoH cBeTonoromenus. Juddepennuansbuas cnekrpooTomMeTpus.
Tema 17. OcHOBHBIE y3I7IbI PUOOPOB: UCTOYHUKHU CBETA, MOHOXPOMATOPbI, IPUEMHHUKH CBETA.
O6nacTh NpUMEHEHUSI.
Tema 18. Mudpakpacnas cnektpockonus. WuopakpacHas ob6nacts cnektpa. [Ipunumun u
0COOEHHOCTH METO/A.



Tema 19. XapakTepucTuyeckre 4acTOThl M KauecTBeHHbIH aHanu3 no MK-cnektpam. Obnacts
HPUMEHEHHUS.

Tema 20. JlromuHecueHTHBIH MeTon aHanu3a. Kiaccuukanus BHUIOB JIOMHUHECHEHIMH TIO
METOAY BO30YXIEHMs, JUINTENbHOCTH cBeueHus. OcHOBHblEe Y31l IpubopoB. CBs3b
AQHAIMTUYECKOr0 CUTHAJIA C KOHLIEHTpanuend. O0JacTb NpUMEHEHUS.

OneHOYHBIH JIMCT 3aIMTHI pedepaToB (10KJIA/10B)

Ounenka KpuTepuii oneHKH KpaTKOro coodmeHust

5 CopmepxkaHne KpaTKOro COOOIIEHHMS COOTBETCTBYET OCBEIIAEMOMY BOIMPOCY, TeMa
HOJHOCTBIO  PAacCKphITa,  COOOHIEHWE  CTPYKTYPUPOBAaHO, JaHBl  IPaBHIbHBIC
apryMEHTUPOBAHHBIE OTBETHl HA YTOYHSIOLIME BOIIPOCHI, JEMOHCTPHUPYETCS BBICOKHI
YPOBEHb YJaCTHS B JUCKYCCHH.

4 CopmepxaHne KpaTKOro COOOIIEHHS COOTBETCTBYET OCBEIIAEMOMY BOMPOCY, TeMa
MOJHOCTBIO  PacKpbITa, JaHbl TpaBUIbHBIE, apryMEHTUPOBAaHHBIE OTBETHl Ha
YTOUHSIOIINME BOMPOCHl, HO MMEIOTCS HETOYHOCTH, NpPU 3TOM COOOLICHHE  He
CTPYKTYPUPOBAHO M JIEMOHCTPHUPYETCS CPEAHUI YPOBEHB YJacTHUsl B IUCKYCCHHU.

3 CopnepxaHue KpaTKOro COOOIIEHHS COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO MpHU
MOJTHOM PACKpPBITUM TEMBl HMMEIOTCS HETOYHOCTH, JaHbl MpaBUJIbHBIE, HO HE
apryMEeHTUPOBaHHBIE OTBETHl HAa YTOYHSIOIIME BOIPOCHI, JEMOHCTPUPYETCS HHU3KUI
YPOBEHb y4acTHs B JUCKYCCHH, COOOLICHNE HE CTPYKTYPHUPOBAaHO, HHPOPMALUS TPpyIHA
JUTSL BOCIIPUSTHSL.

2 CopneprkaHue KpaTKOro COOOLICHUS COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO MpHU
HOJTHOM PAacKPBITHU TEMbl UMEIOTCS HETOYHOCTH, JEMOHCTPUpYETCs cllaboe BIaJeHUE
KaTeTrOpUaJbHBIM aIlliapaToM, TaHbI IPABUIIbHBIC, HO HE apI'yMEHTHPOBAHHBIE OTBETHI HA
YTOUHSIIOIIME BOMPOCHL, YYacTHE B JHCKYCCHH OTCYTCTBYET, COOOIIeHHEe He
CTPYKTYPUPOBAHO, HHPOPMAIHSI TPYAHA JUISI BOCTIPHATHSL.

3) Bonpochbl K pydeskHbIM KOHTPOJIbHBIM padoram (ITK-1, ITK-5):
Bomnpocsl k 1 py0esxnoii padore

Bbaoxk 1

1. Tlpu Kakux YCIOBUSAX CTEKJISIHHBIN 2JIEKTPOJ MOKET ObITh HCIIOIb30BaH B
KayecTBE MHJIMKATOPHOro AJis u3Mepenust pH?

2. Yro xapakTepusyeT KO3QPHUIHUEHT CeTEeKTUBHOCTH HOHOCEIEKTUBHOTO

anexkTpoaa’?

CyluiHoCTh TpaBUMETPUUYECKOTO aHAIU3A.

Kak nocturaercst moiaHoTa ocaxaeHus ocaxxaaeMon (opmMbl?

TpeboBaHMs K rpaBUMETPUUECKOI OopMe B BECOBOM aHAIIU3E.

MeTto/1b1 00bEMHOTO aHAIN3a MO TUIIAM MCHOJIb3YEMbIX pEaKInil.

B 4em 3akirogaercs CylHOCTh CHCTEMATHYECKOro Xoa aHanu3a? Kakue

peaKTUBbI Ha3bIBAIOTCS rpynnoBbIMU? Kak 1Monb3ysch KUCIOTHO-OCHOBHBIM

METOJIOM pa3JeNuTh KaTuoHbl Ag+ Pb2+?

8. B uem 3akirouaeTcs CyImIHOCTh ApoOHOTO MeToa aHanmm3a? [IpuBenure
npuMep ApoOHON peakiuu oOHapyxeHus kaTruoHa Fe3+.

9. Kax u st 4ero mpoBepsIIOT MOJHOTY OCAXKICHUS OTIesieMoro karnoHa? K
KaKMM OIITMOKaM KHUCJIOTHO-OCHOBHOT'O METO/Ia MPUBEAET HEMOIHOE
ocaxkaeHne kaTuoHoB 1l rpymnmel 1715 mocienyromero ooOHapyKeHus
katnoHoB [II rpynmnsl B XoA€ aHanu3a uX cMecu? YpaBHEHUS peaKklui
HaIUIIUTE B BEIECTBEHHON U MOHHOU (popMax.

10. BoryrcnuTh OTKphIBa€MbIi MUHUMYM HOHOB Ni2+, ecliu IpeeibHOe
paszbaBnenue noHoB Ni2+ B pactBope paBHO 400000 Mu1/T, MUHUMAJTbHBIN

No ok w
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00BEeM pacTBOpa, HEOOXOAUMBIH Il OTKPBITHS HUKENSI KareabHOH peakiuen
C TUMETHITIMOKCUMOM, paBeH 0,02 mil.

Ha kakoit peakiiuu ocakxIeHHsI OCHOBAHO OMpEJIETICHUE XJIOPHUJIOB 10
Metoy Mopa? Ykaxute pH cpenpl, TATpaHT U UHAUKATOP, IPUBEAUTE
YpaBHEHUSI XUMUYECKUX PEAKIUH.

Ha kaxoil peakium KOMIIJIEKCOHOMETPUUECKOTO METO/1a aHAIIN3a OCHOBAHO
OmpeJieJICHUE KECTKOCTH BO/Ib? B KakuxX eMHUIIaX OHA BhIpaKaeTcs?
Hanummure ypaBuenus peakuuu komiuiekcona Il ¢ nonamu Ca2+.

Uro Takoe "komruiekconbl"? Kakue QyHKIIMOHATBHBIE TPYIITBI MOJICKYIT
KOMIUIEKCOHOB OIPEAEISAIOT X KUCIOTHBIE CBOMCTBA U CIIOCOOHOCTD
00pa3oBBIBATH KOMILIEKCHI?

Ha yem ocHOBaHO jeiicTBHE aOCOpOIIMOHHBIX HHAUKAaTOpoB? [IpuBeauTe
IPUMEPBHL.

B ueM 3akirouaeTcst aAIMTHBHOCTh ATOMHOW U MOJIBHOU pedpakiunn?
CymHoCTh pepakTOMETPUIECKOT0 METO/1a aHAITH3A.

[Touemy mpu CUCTEMATUYECKOM aHAIM3€ CMECH KAaTUOHOB KUCJIOTHO-
OCHOBHBIM MeTOJI0oM HOH aMMOHUsI NH4+ | rpynimiel 0OHapyKUBaroOT B
npeaBapyuTeNIbHON TTpobe?

Kakum 006pa3oM MOXXHO yJaIUTh HOHBI aMMOHUS U3 CMECH KaTHOHOB
(ypaBHEeHHsI peakuuii)?

[Touemy npu oOHaApyKeHHH KaTHOHOB Ba2+ neiicTBueM nuxpomara Kaus
n00aBIAIOT arletat HaTpua? Hanmummre peakiuio B MOJIEKYISIPHONU U MOHHOM
dopmax 1 00BSCHUTE MEXAaHU3M JICHCTBUS OY(EpHOTO aleTaTHOTO
pacTBopa.

Hcrnonb3yst KUCTIOTHO-OCHOBHOM METO]T aHAIN3a, YKAXKUTE, KAaKHE
COEIMHEHMS U MIOYEMY BBINAAYT B OCA/IOK, & KAKUE OCTaHYTCs B pacTBOPE,
eciu Ha cMech KatnoHoB IV u V rpynn Fe2+, Mn2+, Mg2+, Cu2+,
Ni2+,Co2+ nonelicTBOBaTh M30BITKOM PacTBOPa THAPOKCHIA aMMOHUS?
Hanumure ypaBHeHus peakiuil B BEIIECTBEHHON 1 HOHHOM (popMax.

Bbaox 2
UYem paznuuaercs Auccouuanus (MOHU3alus) B BOJHBIX PACTBOPAX CHIIBHBIX U CJIAa0BIX
anekTposnntoB? [IpuBenure nmpumepsl cxem noHu3auuu. Uto Takoe akTUBHOCTH? B dyem
3aKJIF0YAeTCs CYUTHOCTh IpoToauTHYecKoi Teopun bpencrena-Jloypu?
IIpuBenuTe npUMepsl KUCIOT, OCHOBAaHUM.
Kakue coenuHeHus SBISAIOTCA B BOJHOM pacTBOpPE KUCIOTaMM, a KaKM€ OCHOBAHUSIMH C
TOYKH 3pPEHHUs TPOTOJINTUUECKON Teopuu bpeHcrena.
BydepHubie pacTBopsI 00s1aatoT onpeaesnieHHon 0ydepHoit eMKOoCThI0. YeM usmepsiercs
eMkocTh Oydepubix cucrem? IlpuBenure mpumepsl OydepHbix cucteM. OObBICHUTE
MEXaHU3M UX JICUCTBUS.
UYro Takoe aKTUBHOCTb, KO3(PPHUIIMEHT aKTUBHOCTH, MOHHAs cuia pacTBopa? B kakux
ciyvasx K03 OUIIMEHT aKTUBHOCTH MOXKHO MIPUHSTh PaBHBIM €IMHUIIE?
Kakue BemiecTBa Ha3bIBaIOT 3JIEKTPOIUTAMU U HedekTponuTamu? CuibHbIE U clalble
anekTponutel. [IpuBeanTe npuMepsl.
Kakue 37eKTponuThl Ha3bIBAIOT CWJIBHBIMU M claObiMH? YUTO HAa3bIBAIOT CTENEHBIO
nuccormanuu (vonmzanuu)? KakoBo ee marematuyeckoe BbIpakeHune? Hammmmre
¢dopMysIbl M3BECTHBIX BaM CHIIBHBIX M Cl1aObIX KUCIOT W ocHoBaHuil. Haiinute B
CIPaBOYHMKE 3HAYEHUS KOHCTAHT AMCCOLMALNU (MOHU3ALINN).
UYro Takoe TOUKa IKBUBAIEHTHOCTH TUTPOBAHUS U Kak oHa pukcupyercs?
Uro Ttakoe ckadok TUTpoBaHMsA? Kak, MCHonp3ys KpHUBYIO THUTPOBAHUS, MPaBUIBHO
BBIOpaTh HHAUKATOP?
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Kakas peakius JeXUT B OCHOBE METO/Aa KHCIOTHO-OCHOBHOTrO TUTpoBaHus? Kak
MeHnsiercst pH pacTtBopa mpu THTpOBaHMM CJIa0OM KHCIOTHI CHJIBHBIM OCHOBaHHeM? B
KaKoOW cpelie HaXOAUTCSA TOUKA SKBUBAJIEHTHOCTH?

Kak, 3Hasg KOHCTaHTy nucconManvy (MOHM3AIMH) KUCIOTHO-OCHOBHBIX HWHIUKAaTOPOB,
HalTH uHTEepBas pH U3MEeHEeHUs OKpacKu ITUX UHAUKATOpoB pH?

Kakue TpeOoBaHMS TMPEenbABISIOTCA K pEAKIUsM OCAXKICHUS, HCIOJIb3YEMBIX B
TUTpUMeTprueckoM ananuze? Kakue metobl ocaxxaenus Bam u3BectHb?

Kakve noHsl UMEIOT aHOMAJIBHO BBICOKYIO ITOJIBUKHOCTH B BOJIHOM pacTBope?
MatemaTtnueckoe BbIpa)keHHE 3aKOHa ABMXKEeHU HOHOB Kombpayiia.

Kak paccuurars 9/1C rajibBaHM4ECKOI0O 3JIeMeHTa?

Ji1st uero Ucnosb3yroT 37eMeHT Bectona B koMmneHcalmonHon cxeme uzmepenus JC .
YeM MOTEHIIMOMETPUYECKOE TUTPOBAHUE OTIUYAETCS OT OOBIYHOTO TUTPOBAHHUS?
[TpuBenuTe MpUMEpPHI UCIIOIB30BAHUS PEAKLINI KOMIUIEKCOOOPa30BaHMsI B
KHCJIOTHO-OCHOBHOM Me€TO/i€ aHanu3a. Hanumnre ypaBHEeHUs peakuil.

Urto Ha3bIBaeTCs CTENEeHbIO quccoruanuu (monnzanuun)? Kak uzmensercs

CTENEeHb JUCCOLUALUU CIA0bIX 3JIEKTPOIUTOB MPU JOOABICHUU

OJIHOMMEHHBIX HOHOB U TIPH pa30aBICHUN PacTBOPOB?

. Bunpl morpemHocTen.

Bomnpocsl ko 2 pyOe:xHoii padore
Baok 1

Ha uem ocHOBaHa Kki1accu(UKaIM ONTHIECKUX METOI0B aHan3a. OnTuyeckas cxema

(OTO3IEKTPOKOIOPUMETPA.

[TpuBectu 00beMHEHHBIN 3aKk0H byrepa-Jlambepra-bepa. UeM 00bsACHUTL OTKIIOHEHUS

OT ATOr0 3aKOHa.  YTO Takoe ONTHYECKas MJIOTHOCTh PAcTBOPA, OT KaKuX (pakTopoB

OHA 3aBUCHT.

OMuCCHOHHBIE MeTO/Ibl aHaNu3a. Kiaccuduxanms.

CyIIHOCTh CIEKTPaIbHOIO METO/1a aHAIN3A.

[TnamenHo-poromMeTpruyeckuii MeTos] ananusa. IloueMy oH MOXKeT ObITh HCIIOIb30BAH

TOJIBKO JUIS aHAJIM3a IIETOYHBIX U LIEJI0YHO-3€MENIbHBIX 3JIEMEHTOB.

CyIHOCTB JIIOMHUHECIIEHTHOTO MeTo/1a aHanu3a. Kinaccuduxanus.

B uewm 3akmtouaercss «CTOKCOBO CMEIIEHUE.

B kakux npenenax HaXOAUTCS JTUHEWHBIN IHAIa30H KOHLIEHTPALWi Ipu

(bIyopuMETPUUECKOM aHAJU3E.

YeM BBI3BaHO KOHLEHTPAIIMOHHOE raieHue GpayopecieHuy.

0. JlroMHrHECIICHTHBIE CBOMCTBA BUTAMHHOB Tpymel B. KakoB nuama3oH AauH BOJH
¢dayopecuenmuu. OnrTuyeckas cxema GyopuMeTpa.

1. Ha yem ocHOBaH pedpakTOMETPUUECKUI METO/ aHAIH3a.

2. OOBSCHUTB IPUPOY MOJIEKYJIIPHOM 1 aTOMHOM pedpaxiuii. [IpaBuio anauTuBHOCTH.

3. Kak paccuntaTh BETHUMHY MOJIEKYISPHON pedpakinu.

4. ITpuBecT ONTUYECKYIO CXeMy pedpakToMeTpa.

5. Knaccuduxkanus xpomarorpagpuueckiux METOI0B aHATN3A.

6. brok-cxema xpomarorpada.

7. Ha yem 0CHOBaH KOJIMYECTBEHHBIN XpoMaTOorpadhUueCKuii aHaIIN3.

8. Hetrextops! B I'X u I'KX. IIpunuun ux aeiicteust. O61acTh NpUMEHEHHUS.

9. Kaxkoif kpuTepHii JEKUT B OCHOBE HAeHTH(DHUKAINHU BemecTB B Ta30Boit (I'X),
ra3oXuaKocTHoi xpomarorpaduu (IKX).

0. Tunsl cOpOCHTOB B Ta30BOM XpoMaTorpaduu.



Baok 2

Kax mpousBoautcs naeHtudukamnus semiects B Meroae TCX.

Uro takoe Rf, criocob pacuera.

Kaxkue copOenTsI ucnionbiyrorcst B Mmetone TCX.

B 4em 3akio4yaeTcs CymHOCTh METO/1a Ka4eCTBEHHOT'O XPOMAaTOrpaduiecKoro

obHapyskeHust kKaTnoHOB MeTaiuioB (Co2+, Ni2+, Cu2+, Fe3+ u ap.)?

B uem cymiHOCTh METOIOB XpoMarTorpapuu?

Kakue TpeboBanus npebsaBiIsiOTCs K aacopOeHTaM U pacTBOPUTENAM?

7. Ha3zoBute Hanbosee pacipoCTpaHEHHBIE  PACTBOPHUTENH U aICOPOCHTHI B )KUIKOCTHOU
xpomarorpadumu.

8. Kakue criocoObl mpUMEHSIOT I onpeaeneHus 3pPeKTUBHOCTH XpOMATOrpahuIecKux

pazaesneHui?

9. KakoBsl 001acTH MPUMEHEHUS, TOCTOMHCTBA U HEIOCTATKH METOJIOB aICOPOLIMOHHOMN,

ra3oBOM UM TOHKOCJIOHHOM XpomaTorpaduu ?

10. Kakue ycTpoiicTBa UCIOJIB3YIOTCS B KAUECTBE J03aTOPOB?

11. Yro npencrapistor coboii: a) qudepeHnnanbHbIe 1eTeKTOPhI; 0) HHTErpaIbHBIC
JETEKTOPBI?

12. JlaTb onpenenieHre MOHATHI: a) BBICOTAa XpoMaTorpaduieckoro nuka; 0) mupuHa
Xpomarorpaduyeckoro NuKa; B) NPUBEACHHBIN yIepKUBAEMBI 00BbEM; T') OOIINI
yIep>KUBaeMbIi 00BEM.

13. B ueM CymIHOCTh Ka4eCTBEHHOTO XpOMAaTOrpa)nIecKoro aHaImu3a Mo BeJTHYNHE
yaep>xuBaemoro oorema ?

14. B yem CyIIHOCTh METOJIOB KOJMYSCTBECHHOTO aHAIN3a: a) a0COIIOTHON KamuOpoBKe; 0)
BHYTpEHHEI HOpMalin3auu (HOPMUPOBKH); B) BHYTPEHHEM CTaHAApTE?

15. Kak BBINONTHSICTCS KAUECTBEHHBIA U KOJIMYECTBCHHBIN aHATN3BI METO0OM
pacnpeaenuTeNbHON )KUIKOCTHOU Xpomarorpaduu Ha Oymare ?

16. B uem 3akirouaeTcs NOHATHE ONTHYECKON CIIEKTPOCKOIHH, €€ KilacCu(uKanusi.
OcHOBHBIE TOJIOKEHUSI KBAHTOBOM, KOPIYCKYJISIPHOM T€OpUU MOTIOUICHHUS, U3Ty4eHUs
aTOMaMH JJIEKTPOMArHUTHBIX BOJIH.

17. Kak omnpenensieTcs MOTHASI SHEPTUS MOJIEKYIIbI?

18. IlpuBeauTe MpUMEPHI GATOXPOMHOTO, TUTICOXPOMHOTO CIIBUTA CIIEKTPA MOTJIOMICHUSI.

19. B uem 3akioyaeTcs CyImHOCTh CIEKTPOGOTOMETPUUECKOTO METOIa aHaIn3a’?

20. Yto Takoe onTuveckasl II0THOCTh pacTBopa?

NS
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5) Ipumepsnl TecToBBIX 3aganmii mo qucuummHe (IMK-1, IMK-5):
HNucrpykuus cryaenTy: BuumarenbHo npoduTaiiTe BOIPOC U BHIOEPUTE MPaBUIBHBIA BapUaHT
otBeTa. [IpaBUIIbHBIN OTBET MOKET OBITH TOJIBKO OJIUH.
1. KOJ’IOpI/IMeTpI/I‘IG)CKI/Iﬁ MECTOA aHaJIn3a MOXKHO OTHECTH K MCTOJaM

+a) hboTromeTpryeckum
0) KOMIUIEKCHOMETPUYECKUM
B) TPaBUMETPUYECKAM

2. Xpomatorpaduyeckuii MeTO]| aHaIM3a ObLT MPEUT0KEH

+a) M.C. LIseTom
0) JI.A. UyraeBbim
B) JI.B. [Tucapxesckum

3. Kakne 00bpeM aHATM3UPYEMOTO pacTBOPa U Macca aHAIM3UPYEMOTO BEIIECTBA XapaKTePHBI IS
MHUKpoMeTona’?

a)V=10-100 m;m=1-10r,



0)V=1-10m1;, m=0,05-0,5r,
+8)V=0,1-10*mr; m=103-10"°r,

4. Kakue 00beM aHATU3UPYEMOTO PACTBOPA U Macca aHATM3UPYEMOTO BEIIECTBA XapaKTEPHBI IS
Makpomerona?

+a)V=10-100 m1; m=1-10r,
6)V=1-10m1;, m=0,05-0,5T,
B)V=01-10*mr;m=102-10"r,

5. HpCIICHI)HaH KOHUICHTpAIHA BbIPAKACTCA B:

a) MIJUTIUTATPax (MIT)
0) MUKporpammax (MKT)
+B) rpaMmax Ha MIJLTAIHATD (T/MIT)

6. HMonHOE mpou3BeieHHE BOJBI — ATO:

a) OTpPHUIATENBHBIN JToTapu(M KOHIIEHTPAINHA HOHOB BOJIOPO/Ia
+0) mpousBeAcHNE KOHIICHTPAIIUH HOHOB BOJIOPO/Ia U THAPOKCUI-UOHOB
B) OTPHLIATEIIbHBIN JIOTapu(pM KOHIICHTPALIUU THIAPOKCHI-UOHOB

7. Uemy paBeH (pakTOp SKBHBAJIECHTHOCTH CEPHOI KUCIOTHI B PEAKIIUHU MOTHON HEUTPaTU3aIuu?

+a) 1/2
6) 1
B) 1/3

8. Uemy paBeH (QakTop SKBHBAIEHTHOCTH 0pod0oCchOPHOI KICIOTHI B PEAKITUH TTOTHOM
HeUTpanu3auu’?

a) 1/2
6) 1
+B) 1/3

9. B kakoM ciy4ae pacTBOPUMOCTB XJIOpHA cepedpa OyaeT HauOoIIbIIeH?

a) B JUCTHWJUIMPOBAHHOU BOJIE
0) B pacTBOpE HUTpaTa cepedpa
+B) B pacTBOpe HUTpaTa HATPUS

10. B xommnexkcHoM coenmuennn [Ag(NH3)2]Cl nurangom sBisercs:

a) Ag*
6) CI-
+B) NH;

11. B xommnekcHom coenuuennn [Ag(NH3)2]Cl kommiekcooOpa3oBaTeneM IBIseTCs

+a) Ag*
6) ClI-
8) NH;

12. I'pynmnoBoii peakTUB Ha KATHOHBI | rpyIIBI M0 KUCIOTHO-OCHOBHOM Kiaccudukarmu (Na*, K,
NH4)Z

a) 2H. pacTBOp ILIEIOYN



0) 2H. pacTBOp aMMHaKa B U30BITKE
+B) TPYIIIOBOIO pEaKTUBA HET

13. I'pynnoBoii peakTuB Ha KaTHOHBI 111 TPYIIIBI O KMCIOTHO-OCHOBHOM Kinaccudukanuu (Ba?",
Ca%", Sr¥):

+a) 2H. pacTBOp CEpHON KUCIIOTHI
0) 2H. pacTBOP COJSTHOM KUCIIOTHI
B) 2H. pacTBOp aMMHaKa B H30BITKE

14. T'pynnoBoii peakTUB Ha KATHOHBI V IPYMIIBI 110 KUCIIOTHO-OCHOBHOM Kiaccuukanuu (Fe?*, Fe®,
2+ 2+ -
Mn#*, Mg*):

a) 2H. pacTBOp aMMHaKa B U30bITKe
+0) 2H. pacTBOp IIEIOTH
B) 2H. paCTBOp CEPHOU KHCIIOTHI

15. KonuuecTBeHHOE ONpe€ACICHNE 3HAYCHUA KUCIIOTHOCTU IMOYBBI OTHOCUTCA K METOAaM

a) K METOJ]aM OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHHS
0) K METO/1aM KOMITJIEKCOHOMETPHUUECKOT'O TUTPOBAHHUS
+B) K METOJ]aM KHCIOTHO-OCHOBHOTO THTPOBAHUS

16. KonuuecTBeHHOE ONpeieicHHe 3HAYCHHS O0IICH KECTKOCTH BOJIbI OTHOCHTCS:

a) K MeToJJaM OKHCIIMTEIHO-BOCCTAHOBUTEIBHOTO TUTPOBAHHUS
0) K METOJJaM OCa/IUTENHHOTO TUTPOBAHUS
+B) K METOJJaM KOMIUIEKCOHOMETPHYECKOTO THTPOBAHHS

17. KonmuiecTBEHHOE ONPEICTICHUE COJICpyKaHMsI aKTHBHOT'O XJI0pa B paCTBOPE OTHOCHUTCS:

+a) K MeTO/1aM OKHCJIUTEIbHO-BOCCTAHOBUTEIEHOTO THTPOBAHUS
0) K METOJJaM OCa/IUTENBHOTO TUTPOBAHUS
B) K METO/IaM KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSI

18. KonnvecTBeHHOE OTpe/iesieHHe XJIOPUI0B B pacTBOpE TUTPOBAHHUEM PAcTBOPOM HHTpaTa cepedpa
OTHOCHTCS:

a) K ME€TOdaM OKUCIUTECIbHO-BOCCTAHOBUTEIIbHOT'O TUTPOBAHUSA
+0) K METO1aM 0CaTUTETHFHOTO TUTPOBAHMS
B) K METOIaM KOMIUIEKCOHOMETPUIECKOT'O TUTPOBAHHUS

19. KosnudecTBeHHOE ONpEICCHHE COIEPKAHKSI PACTBOPESHHOT'O KHCIIOPOa B BOJIE OTHOCUTCSI:

+a) K ME€TOodaM OKUCIUTCIIbHO-BOCCTAHOBUTECIIbHOT'O TUTPOBAHUSA
0) K METO/JaM OCaIUTENHHOTO TUTPOBAHUS
B) K METO/IaM KHCJIOTHO-OCHOBHOT'O TUTPOBAHHMS

20. TTox xakoii OyKBO¥ MEPEUHCIICHBI TOJBKO CUIBHBIC DIIEKTPOIUTHI?

a) Hzo, HzSO4
+6) Ca(OH), HCI
B) HCIO4, CsH120s

21. Tlon xakoii OyKBO¥ MEPEUHCICHBI TOIBKO cla0ble 3TEKTPOIUTHI?

+a) HNO3, H2SiO3



6) H-0, Ca(OH);
B) HzSO4, FeCI3

22. Tlon xakoii OyKBOI MepevrcIIeHbl TOJIBKO HEANIEKTPOIUTHI?

a) CeHe, HCN
6) Ags(PO4)2, (CHs)zO
+B) CsH100s, CaC;

23. Tlox xakoit OyKBO# MEPEYUCICHBI TOIBKO COJIU, TUAPOIIU3YIOIIUECS M0 KaTHOHY?

a) FeC|3, KNO,
+6) CoCl,, ZnSO4
B) KI, MgSO.

24. Tlon xako# OyKBO# MEPEUYUCICHBI TOIBKO COJIU, TUAPOIIU3YIOIINECS 10 aHUOHY?

+a) CHsCOOK, Na,S
6) CI’C|3, Ca(N03)2
B) NHiNO,, COClz,

25. Tlom xakoit OyKBOW MEPEYUCICHBI TOIBKO COJIH, TIOABEPTAOIINAECS TIOTHOMY THAPOIU3Y?

a) Agg(PO4)2, (CUOH)QCOg,
6) ZnS, CuCl
+B) CUCOs, Fe(CN)s

26. Merton ananmza, paboduM pacTBOPOM KOTOpOToO siBisieTcs NaxS;03

+a) nogomeTpus
0) hoTomeTpus
B) CIIEKTPO(POTOMETPHS

27. Kakast n3 nepednclieHHbIX Oneparuii IPOU3BOAUTCS MIPU TPABUMETPUIECKOM aHasm3e?

a) noOaBiieHNEe WHANKATOPA
+0) bunbpTpoBaHHe
B) MTOJIKUCIICHHUE PACTBOPA

28. K mocTtonHCTBaM TpaBUMETPUUECKOTO METO/IA aHAIN3a OTHOCSIT:

+a) TOYHOCTh METO/Ia
0) ObIcTpOTa METOA
B) IPOCTOTa METOA

29. Jns tpyaHopactBoprmMoro coemaunenust Caz(POa), mpousseieHe paCTBOPUMOCTH BBIPAKAETCSI
KaK:
a) [1P =[Ca] - [PO4]
+6) I[P = P°
B) [IP=0

30. Kakue 13 nepevnciieHHBIX CHCTeM 001a1atoT OyQepHBIME CBOWCTBAMH?

+a) areTaT HaTPUA + YKCyCHas! KACIIOTa
0) XJIOpUI HATPUS + COJISTHAST KUCIIOTa
B) 230THAs KUCJIOTa + HUTpAT aMMOHUSA



31. B pactBope xomiutekcHoro coeannenns Ks[Fe(CN)s] MokHO 00HAPYKHUTh B 3HAYMTEITLHBIX
KOJIMYIECTBAX:

+a) K*
0) Fe®*
B) CN™

32. Kakue U3 mepeuncIICHHBIX TCPMUHOB SIBJISIFOTCS] BETMYMHAMU, XapaKTCPU3YIOIIUMHU
KOJIMYECTBCHHBIN COCTAB paCcTBOPA:

a) oObeMHast 10JIs
+0) MoJIsipHAasE KOHLIEHTpAIHs
B) MaccoBasi J0J4

33. MCTO)I KHCJIOTHO-OCHOBHOI'O TUTPOBAaHUA, TAC pa60'-II/IM PacTBOPOM ABJIACTCA KHUCIIOTA,
HAa3bIBACTCA

+a) anuauMeTpus
0) ankanuMmeTpus
B) HOJIOMETPUS

34. Peakiys 0OMEHHOTO Pa3JIOKEHUS COJIH, TPOTEKAIOIIAs MOJT ACHCTBUEM BOJIbI, HA3bIBACTCS

a) OKHUCJICHUE
+0) ruaponus
B) HEUTpanu3auuu

35. OTHOIICHHE KOHIICHTPAIMK THIPOIM30BAHHBIX MOJICH K 0OIICH KOHIIEHTPAIIUHU BEIECCTRBA
HAa3bIBAETCS

a) CTerleHb JUCCOIUALINH
0) cTerneHb pacTBOPUMOCTH
+B) CTENEHb TUAPOIH3a

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

a)—1
0)+3
+B) +1

37. bydepHbIM neficTBieM 00I1a1at0T PacTBOPHI:

a) NaCl + NaOH
6) NaCl + HC1
+B) NaH,P04s + Na,HPO,

38. Onpenenuth CTENEeHb OKUCIEHUS XpoMa B coeaunenun KoCroOs:

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

39. Kaxoii MHIUKATOP UCIIONB3YETCs B METO/Ie HEUTPaIH3alliu:
a) JJaKMyc

+0) MeTuIopaHK
B) heHondranens



40. OmnpeneiauTh CTEIICHb OKUCIICHUS Mapraniia B coeauHeHud KMnQO,

a)+1
+0) +7
B)—2

41. Kakas KOHIICHTpAaIHs Ha3bIBACTCS SKBUBAJICHTHOW MOJISIPHOM:

+a) HopMasnbHas
0) mporicHTHAS
B) MaccoBast

42. AHAJIUTUYECKUN CUTHAI — 3TO:

a) BbINaJICHUE OCajIKa
+0) mosiBJIeHNE XapaKTEPHOro 3amaxa
B) 00pa3oBaHHe OKPacKH

43. Meton aHanu3a, paboyrM PacTBOPOM KOTOPOTo siBiisieTcss KMnOy

a) HOAOMETPUS
+0) nepMaHraHaTOMETPHUS
B) KOJIOPUMETPHS

44. CneunuyeckuM peareHTOM Ha KaTHOH aMMOHHUS SIBIIAETCS:

+a) peaktuB Heccnepa Ko[HgJa]+KOH
0) runporaprpar HaTpus NaHCsH406
B) ruapokcus HaTpus NaOH

45. HutpuToMeTpHUIESCKHIA METO IPUMEHSIFOT JUIS aHAIIN3A:

a) ¢eHOJIOB
0) (heHOIOKUCIIOT
+B) apOMaTHYECKUX ITEPBUYHBIX AMUHOB

46. TpeGoBaHUs K peakUsIM B TUTPUMETPHH:

a) o0paTUMOCTh
+0) OostbIIast CKOPOCTh peaKIuu
B) PaCTBOPHMBIN MPOIYKT PEaKIINU

47. TlpusHakoM QUKCUPOBAHMS KOHCYHON TOYKH TUTPOBAHUS SIBJISCTCS:
+a) U3MEHEHHE OKPACKU pacTBopa
0) BeINIJICHHE OCaIKa
B) TIOSIBJICHHE XapaKTEPHOTO 3amaxa

48. Meto HOHOOOMEHHOM XpoMmarorpadui OCHOBAH Ha:

a) pa3IM4YMH B pacrpeieIeHIH BEIIECTB MEXy AByMsl hazaMu
+0) oOMeHe HOHAMH MEKAY BELIECTBOM U COPOCHTOM
B) Pa3JIM4YHON MOABMKHOCTH BEILIECTB HA COPOEHTE

49. XuMHUYeCKUI aHaJIN3 BKJIIOYAET:

+a) KaueCTBEHHBIN aHAIH3
0) 2JIeMEHTHBIN aHaIU3
B) QOYHKUMOHANBHBINA aHAIN3



50. CriocoObI BhIpaKeHUsI KOHIICHTPAIIMKA TUTPOBAHHBIX PACTBOPOB:

a) MaccoBas JI0JIsI
+0) MOJIsIpHAs KOHLIEHTPALKS 9KBUBAJICHTA
B) MPOIICHTHAS KOHIICHTPAITU

51.K KJ'IaCCI/I(bI/IKaI_[I/II/I METOA0B KAUECTBECHHOI'O aHaJIN3a HE OTHOCHUTCS MCTO aHaJln3a

a) KaTHOHOB
0) aHHOHOB
+B) paCTBOpEHHE OCaJIKa

52. K aHaIMTHYECKUM pEaKIHsiM, TIPOBOIUMBIM «MOKPBIM» ITyT€M HEJb3s OTHECTH
peaxkLHuIo:

a) ocaXKICHMS
+0) oKkpalMBaHus TUIAMEHU
B) U3MEHEHHS OKPACKU MHAMKATOpa

53. B kauecTBeHHOM aHaJN3€ MPEUMYIIECTBEHHO MPOBOIST PEAKIINN

+a) ¢ pacTBOpaMH JEKTPOIUTOB
0) C HERIEKTPOIUTAMHU
B) aImapaTHBIM METOIOM

54. B MaKpoOMETOAC IJIA MPOBCACHUA aHa/IM3a UCIIOJIb3YIOT CYyX0€ BCIICCTBO B KOJIMYCCTBE

a)5— 10 mr.
0) 10 — 50 mr.
+B) 100 mr.

55. BrinapuBaHue pacTBOPOB MPOBOJIAT C LIEIBIO

+a) NOBBILLIEHNS KOHIIEHTPALUU pacTBOpa
0) MOHWYKEHHUS KOHIICHTPAIIUU PacTBOPa
B) OTJICJICHUSI KATHOHOB OT AHMOHOB

56. Omneparuio eHTPU(HYTUPOBAHUS TPOBOIAT C LETHIO

+a) oTJeIeHus 0caiKa OT PacTBOpa
0) oTIENeHNs] KATHOHOB OT AHMOHOB
B) pa3/ieNeHnsl KaTHOHOB HAa aHAJUTUYECKHE IPYIIIBI

57. Ecniu ocajiok pacTBOpsieTCs: MeJIIEHHO, TO HE00X0IUMO

a) 100aBUTH U30BITOK PACTBOPUTEIIS
+0) HarpeTh 0CaO0K Ha BOJSHOWN OaHe
B) [IPOKAJIUTH 0CAJ0K B My(eIbHON Neun

58. AMopdHBIe 0caiki COJIei CepHOM KMCIOTHI UMEIOT KOHCHCTEHIIHIO

a) TBOPOKUCTBIX



0) CTYICHUCTBIX
+B) MOJIOYHBIX

59. K karuonam | anHanuTHyecKon TpynIbl OTHOCATCS] KATHOHBI
a) Sn?*; Sn**: Ag*
+6) K*; Na*; NH4*
B) Ca2+;Mgz+; AS3+

60. K karuonawm Il ananuTu4eckoil rpymibl OTHOCSATCS KATHOHBI
+a) Hg.?"; Ag*; Pb?*

6) Cu?*; K*: Pb?*
B) Sn**: Fe?*; Na*

61. K karnonam IllananuTu4eckoil rpymibl OTHOCSATCS KATUOHBI

a) Ni?"K*; Fe?
+6) Fe3*; Mn?*; Zn?*
B) Cd?*; Sb>*; Nhs*

62. K katuonam IV aHanuTHyeckoi Tpymnibl OTHOCATCS KATHOHBI

+a) Ca’"; Ba®"; Sr*
6) Bi®*; Fe?*; Sr?*
B) Cr?*; Ca?"; Mg?*

63. K katnonaM V aHaJIMTHYECKOH rpyIIbl OTHOCATCA KaTHOHBI

a) Sn?" Sn**; Cu?*
6) Bi*"; Fe®"; As®*
+B) B1%*; Cd?*; Co?*

64. K karnonam VIaHaTMTHYECKOW TPYIITBI OTHOCSTCS KaTHOHBI
a) Cu®*; Fe?*; Mn?*
6) Mgz+; Sr2+; Sb3+
+B) As®"; Sb°*; Sn**
65. I'pynmoBBIM peakTHBOM Ha KaTHOHHI [ aHATMTHYECKO TPYIIIBI SIBISIETCS PACTBOP

a) CEpHOU KUCITOTHI
+0) COJIIHOM KUCIIOTBI
B) T'MJPOKCUAA HATPUS

66. I'pynmoBbIM peakTHBOM Ha KaTuoHBbI [1I aHamuTHYeCKON TPYIIBI SBISIETCS PACcTBOP
a) TUAPOKCH/Ia HATPUS

0) COJITHOM KHCITOTHI
+B) CEpHOI KHUCIIOTHI

67. I'pynnoBbIM peakTHBOM Ha KaTuoHBI [I1 aHamuTHYeCKON TPYNIbI SBISETCS N30BITOK
pacTBopa



a) TUIPOKCHJIa AaMMOHUS
+0) rugpoKcuIa HaTpUst
B) COJITHOM KHCJIOTBI

68. ' pynnoBbIM peakTUBOM Ha KaTHOHBI V aHAIUTHYECKOH TPYIIIIbI SIBJISAETCSA N30BITOK

a) 6H pactBopa ruapokcuaa HaTpust
0) KOHIICHTPUPOBAHHBIN PACTBOP THIPOKCHIA aMMOHHUS
+B) pacTBOPbI THIPOKCHIA AMMOHUS M THIPOKCUA HATPUS

69. I'pynnoBbIM peakTUBOM Ha KaTHOHBI VI aHANUTUYECKOM IPYMIIbI SBISETCS PacTBOP

a) TUIPOKCHJIa HATPUS
0) CEpHOI KHUCIIOTHI
+B) KOHIICHTPUPOBAHHBIN pacTBOP TUIPOKCUIA aMMOHUS

70. K anmonam | ananutuyeckor Tpynisl OTHOCSATCS

a) Cl; S04%; NO3~
+6) S04%; CO3%; POs*
b) NOs ; CI™; COs*

71. K annonam Il aHaimTHueckoi rpymnibl OTHOCSATCSaHUOHBI

a) SO4%; S NO3
6) S04 NOs ; S~
+B) S Cl ;T

72. I'pynnoBbIM peakTUBOM Ha aHUOHBI | aHaIUTHYECKO IrpyMIibl ABISETCA PAaCTBOP
a) HUTpaTta cepedpa
0) HuTparta O6apus
+B) xsopuaa Gapus

73. I'pynmoBBIM peakTHBOM Ha aHUOHHI 1] aHAMTUTHYECKON TPYIIIBI SBISIETCS. PACTBOP
+a) HuTpaTa cepedbpa

0) xsiopuna Oapus
B) HUTpata Oapus

74. AHanu3 cyxoi coyii He00X0JMMO HaYMHATb C:

a) pacTBOPEHUS COJIU
+0) moabopa pacTBOpHUTENS
B) HarpeBaHUs

75. OneHka KauecTBa MPUPOJHBIX BOJ BKIIIOYAET MPOOBI HA MPUCYTCTBUE HOHOB:
a) HaTpus

0) kanus
+B) aMMOHUS



76. Coneprxanue rupokapOOHaTa KalbIUs B IPUPOIHBIX BOJAaX 00YCIaBINBAET KECTKOCTD:

+a) BpEMEHHYIO
0) MOCTOSIHHYIO
B) 00111y10

77. HpOIIYKTI)I ACTCKOTI'O U TUCTHYECKOI'O ITUTAaHUA IIOABEPIraroT O6HSaTeHBHOMy
HCCJIICAJOBAHUIO HA COACPKAHUEC coJIeii:

a) KaJbIus
+0) HaTpus
B) aMMOHHUS

78. I'mnpoxcusl xene3a (1) u mapranima o61aialoT CBOMCTBaAMU:

+a) c11a000CHOBHBIMHU
0) KUCIIOTHBIMH
B) aM(OTEPHBIMH

79. T'mapoxcuap katnonoB (I11) ananuTH4eckoil rpymmb

a) XOpOILIO PAaCTBOPUMBI B BOJIE
+0) He pacTBOPUMBI B BOJIE
B) HE PaCTBOPHUMBI B paCTBOpaxX KUCIOT H IIEI0YeH

80. Cynbduast katronoB 111 ananuTHYeCKO# TPyIITBI

a) paCTBOPUMBI B BOJIE
0) HE paCTBOPUMBI B BOJIE
+B) HE paCTBOPUMBI B BOJIE, HO PACTBOPUMBI B KMCIIOTAaX

Kpurepun onenuBanus:
Bcero B Tecte 21 BonpocoB. 3a Kax/blil paBUIbHBIN OTBET — 1 Oa.

IMpoMe:kyTOUHBII KOHTPOJIb - UTOTOBasi OLICHKA 3HAHHWH CTYJCHTa, OCYIIECTBISETCS IO
HAKONUTEIILHOW CHCTEME CYMMHPOBAHHEM OaJIOB, IOJYYCHHBIX B IPOIECCEe TEKYIIEro H
pPYOEKHOTO KOHTPOJIS.

dopma TPOMEKYTOUHOTO KOHTPOJIS — dK3aMEH.

[IpoBeneHne TEKYIIETO W MPOMEXKYTOYHOTO KOHTPOJS MO JUCHUIUIMHE OCYIIECTBISETCS B
cootBerctBuu ¢ [Tonoxxennem COI'Y.!

MeTtoauka (pOpMHPOBAHMS PE3YJIbTHPYIOLIEH OLEHKH?

B xozie Texymiero KoHTporst cTyzieHThl MoryT Habparts 0-100 6amios:
1 —s1 pyOeKHAS ATTECTAIMA - MAKCHMAJIBLHO 50 0aJJ10B; U3 HUX:
Ot 0 10 25 6amioB (pyOexHas aTTecTalus) — TECTUPOBaHUE B IIeHTpe TectupoBanus COI'Y

! 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)



WM KOHTpOJIbHAs padoTa,

Or 0 mo 25 OGamnoB(TeKylnas OICHKA) — AaKTWBHAas paboTa 3a MaHHBIM TEpPHOJ Ha
CEMUHAPCKUX (MPAKTUYECKUX ) 3aHITUSIX

2-91 pyOe;KHAS aTTEeCTALMS — MAKCHMAJIBLHO S50 0a/1JI0B; U3 HUX:

Ot 0 10 25 GamioB (pyOekHas aTTecTalus) — TECTUpOBaHUe B LieHTpe TecTupoBanusi COI'Y;

Ot 0 10 25 6amioB (TEKyIas OlleHKa)— aKTUBHAs PadoTa 3a JaHHBIA NIEPUOJ] Ha
CEMUHAPCKUX (MPAKTUYECKUX ) 3aHITUSIX

[IpoMekyTOYHBIN KOHTPOJIb:

st 3x3amena:

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

CTyneHTbl, MOMYYHBILIUE B X0/I€ TEKYIIET0 U PyOeKHOro KOHTpoJst 56-100 6anios,
ABTOMATUYECKHU MOTYy4YaloT «DK3aMEH».
PesynpTupyromas oeHka ckiaapiBaercs no coorsercrpymomeii BPC gpopmyie.

IIxajia UTOroBoOI aKaJeMU4eCKOH YCIIeBAEMOCTH CTY/ICHTOB
110 JUCIHHUILIJIHHE

Cucrema onenoxk COI'Y
dopma KOHTPOJIS CymmMma 6aJ1j10B Ha3Banmne
86 - 100 OTJINYHO
3auer 71-85 XOPOIIIO
56-70 yJIOBJIETBOPUTEIHHO

Bonpocsi st noarorosku k 3avery (IK-1, IMK-5):

Herexrop OBepxapra —TopHiu.
Buibl BTOpUUYHBIX CUTHAJIOB, HCIOJIB3YEMBIX B pACTPOBOM 3JIEKTPOHOM MUKPOCKOIIE.
DNIEKTPOHHBIE JINH3BI.
I'myOuna (hokxyca ONTHYECKOTO U PaCTPOBOTO IEKTPOHHOTO MHKPOCKOTIOB.
Tepmononesas nymika ¢ katoaom [HIoTTkwu.
ABTOPMHCCHOHHAS MTYIIKA.
TepMoaMHUCCHOHHAS ITyIIKA.
[TpuMeHeHne ONTUYECKOTO MUKPOCKOIIA.
Y CTpoiCTBO ONITUYECKOIO0 MUKPOCKOTIA.
. Kakue K1ucinoTHO-0CHOBHbBIE HH/IUKATOPHI BbI 3HAaeTE?
. OT 4yero 3aBUCHUT BHEIIHUI BUJ KPUBOM TUTPOBAHHUS?
. UTo 0Tpak€HO B TEPMHUHE NIEPMAHTaHATOMETPHUS?
. Kak ncrons3yror 3amecTuTenbHOE TATPOBAHUE B HOAOMETpUH?
. Kakue BelecTBa Ha3bpIBalOT KOMILIEKCOHAMM?
. UeM XMMHYECKHE METO/Ibl AHAJIN3a OTINYAIOTCSA OT UHCTPYMEHTAIbHBIX ?
. B 4em 3akirodaercs ycI0BHOCTb NOHSTHSI «CTEIIEHb OKUCIIEHHSD) aToMa
areMeHTa’?
17. Kakue aHaMUTHYECKHE PEaKI[UU Ha3bIBAIOTCS «CYXUMU»?
18. Ha yem 0CHOBaHO OTHECEHHE MOHA K TOW WJIM HHOW aHATUTUYECKOU rpymme?
19. Kakue MOHBI OTKPBIBAIOT APOOHBIM aHAJIM30M U IPH CUCTEMAaTHUYECKOM XO/Ie
aHanmuza’?
20. B kakoM BHIe OTAETAIOT aM(OTEpHbIE KATHOHBI IIPU KUCIOTHO-IIIETIOYHON
cucreme?
21. O6uue U OTIAMYUTENbHBIE PEaKI[H raIOTeHH 1-aHUOHOB.
22. CopmynupoBaTh 3aKOH JEHCTBYIOLIMX Macc.
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23. YeM XUMHUYECKOE PABHOBECHE OTIMYAETCS OT MEXaHUYECKOTO?
24. CriocoObl I3MEHEHUS! PABHOBECHOTO COCTOSIHUSI.
25. Kakue npoBOJHUKHN OTHOCST K 3JIEKTPOIUTAM?

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS KOMIIETEHIHIi HA Pa3THYHBIX ITaNaX UX
(¢opmMupoBaHus, onucaHue MIKAJ OLlEHUBAHUSA

YpoBeHb c(pOPMUPOBAHHOCTH KOMIIETEHIHIA

«MuHHUMAJbHBII
YPOBEHb
He JOCTUTHYT»
(MeHee 55 6aj1j10B)

«MuHHUMAJbHBIA
YPOBEHb)»
(56-70 6ansoB)

«Cpennuii ypoBeHb»
(71-85 6ai10B)

«BbICOKHI1 yPOBEHDb)
(86-100 6an10B)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

cpopmuposanbi. cpopmuposativi. chopmuposatbl. cpopmuposanibi.
3HaHUs  OTCYTCTBYIOT, | CopMHUpOBaHBI 3HaHuA oOmmpHele, | 3HaHHSA TBEpABIE,
YMEHHUS W HaBBIKH He | 0a30BBIE CTPYKTYpPHI | CHCTEMHBIE. apryMeHTUPOBaHHbBIE,
c(hopMHUPOBaHHL. 3HAHUH. Ymenus HOCSIT | BCECTOPOHHHUE.
YmMmenus ¢pparMeHTapHbl | pernpoayKTUBHBIHI YMenust YCHEIIHO
u HOCST | Xapakrep, MIPUMEHSIOTCS K
PeNpOTyKTUBHBIN MIPUMEHSIOTCS K | PEIICHHUIO KaK THUIIOBBIX,
XapakTep. pEIIeHUI0 TUTIOBBIX | TAK W HECTaHJapPTHBIX
HemoHcTpupyercs 3a7laHuM. TBOPYECKUX 3aJaHUM.
HU3KUHI ypoBeHb | JleMoHcTpupyercs HemoHcTpupyercs
CaMOCTOSITETFHOCTH JIOCTaTOYHBIA YPOBEHb | BHICOKHM YpOBEHB
MIPAKTHYECKOTO HABBIKA. | CAMOCTOSITEIHHOCTH CaMOCTOSITETFHOCTH,
YCTOHYHMBOTO BBICOKAsl a/IallTUBHOCTD
MPAKTHYECKOTO HABBIKA. | IPAKTHYECKOTO HABBIKA
OnucaHue KpUTEpHEB OLEHUBAHUA
OoOyuatomuiics Ob6yuarommuiics Oobyuarommiics OoOyuatommiicst
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET:
- CYILIECTBEHHBIE | - 3HAHUWS | - 3HAHWE W T[IOHWMaHUE | - riryookue,
npo0enbl B 3HAHWSX | TEOPETUYECKOTO OCHOBHBIX  BOINPOCOB | BCECTOPOHHHUE u
y4eOHOro MaTepuana; MaTepuana; KOHTPOJINPYEMOTO apryMeHTHUPOBaHHbIE
- JIOITYCKAIOTCS | - HETIOJIHbIE OTBETHl Ha | 00beMa MPOrPaMMHOTO | 3HAHUS MPOTPAMMHOIO
MPUHITUTHATBHBIC OCHOBHBIE BOMIPOCHI, | MaTepuara; MaTepuana;
omMOKK MpH OTBETE HA | OIMOKK B OTBETE, | -  TBEpAble  3HAHUS | - T[OJHOE TOHUMaHHE
OCHOBHBIE BONIPOCHI, | HEJIOCTATOYHOE TEOPETHUIECKOTO CYIITHOCTH "
OTCYTCTBYET 3HaHWE W | IOHMMaHHE CYIIHOCTH | MaTrepHana. B3aMMOCBSI3U
MOHUMaHHE OCHOBHBIX | M3JIarae€MbIX BOIIPOCOB; | -CITIOCOOHOCTH paccMaTpuBaeMBbIX
MOHATHN M KATETOPUH; | -  HEyBepeHHbIE W | YCTaHABIWBAaTh U | IPOIIECCOB W SIBJICHUM,
-HEeTIOHNMAaHUe HETOYHBIE OTBETHl Ha | OOBSICHSITH CBSI3b | TOYHOE 3HaHUE
CYIITHOCTH JIOTIOJTHUTENbHBIE MPaKTUKH ¥ TEOPHH, | OCHOBHBIX IIOHSATUN B
JIOTIOTHATENBHBIX BOTIPOCHI; BBISIBIIATD pamMKax 00CyXITaeMBIX
BOIIPOCOB B  paMKax | - HEJO0CTaTOYHOE | MPOTUBOPEYHS, 3a/I1aHH;
3aJIaHU; BIIAJICHUE JINTEPATYPOH, | MPOOIEMBI u| - CIIOCOOHOCTH
- OTCYTCTBHE YMEHHS | pEKOMEHIOBAHHOM TEHACHIINN Pa3BUTHUS; yCTaHaBIUBAaTh u
BBITIOJIHATD porpamMmoit - MpaBUJIbHBIC U | OOBACHSTH CBSA3b
MPaKTUYECKUE 3a/laHuf, | TUCHUIUINHBL; KOHKpETHEIE, 0e3 | IpaKkTUKH U TEOPHUU;
MPEyCMOTPEHHBIE - ymenme 0e3 TpyOBIX | TpyOBIX OmuooK, | - JIOTUYECKU
IIpOrpaMMoi omnoOoK pemaTs | OTBETHI Ha | MOCle0oBaTENbHbIE,
JIACUUTUINHBL MPAKTUYECKHUE 33JAaHUsI, | OCTABJICHHBIC COJIEpIKaTENbHBIE,




- OTCYTCTBUE | KOTOPBIC CJIeyeT | BONPOCHI, KOHKPETHBIE Hu
TOTOBHOCTH BBIIIOJIHUTD. - YMEHHE  peIaTh | HCUCPITBIBAIOIINE
(cocobOHOCTH) K MPaKTUYECKUE 3a/laHus, | OTBETHI HA BCE 3aJaHMUS,
JIUCKYCCUM U HH3KYIO KOTOpBIE cienyer | a TaKkKe
CTENEHb KOHTAKTHOCTH. BBIIOJIHUTE; JIOTIOJIHUTEIbHBIE
- BJaJIeHUE OCHOBHOM | BOMPOCHI
JTUTEPATYPOH, 9K3aMEHaTOPa;
PEKOMEHIOBaHHOM - yMEHUE  peuiaTh
MIPOTPaMMOi MIPaKTHYECKHUE 3aTaHNS;
JIUACIUIUINHEI, - CcBOOOIHOE
- Haau4yue COOCTBEHHOM | MCHOJIB30BAaHUE B
000CHOBaHHOM OTBETaX HAa BOMPOCHI
MMO3ULIMHU 0 | MaTepHUaJIOB
00Ccy)1aeMbIM PEKOMEHTOBAaHHOM
BOIIPOCaM. OCHOBHOM u
Bo3MOXHEI JIOTIOTHHUTEIIFHOU
HE3HAYUTEIbHBIC JTUTEPATYPHI.
OFOBOpKI/I U HCTOYHOCTHU
B PacKpBITHH
OTIEIbHBIX MOJIOKEHUHN
BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAaX.
Onenka Onenka Onenka Onenka
«HEYIOBJIETBOPHUTEIb | «YIOBJIETBOPHUTEIBHO | «XOPOIIO» / «3aUTEHO» «OTJIMYHOY /
HO» /He 3a4TEeHO0 » | «3aYTEHO» «3aUYTEHO»

9. YueOHO-MeTOAUYECKOEe M MH(OPMAIIHOHHOE 00ecTiedeHue N CIUTIINHbI

a) OCHOBHAasl JIUTepaTypa:

1. CumbBepcreitn P., Beberep @., Kumn JI. Cnektpomerpuueckas HIeHTH(PUKALUA
opranueckux coeannenuid. - M.: BUHOM. Jlabopatopus 3uanuii, - 2011. — 520 c.

2. Ilpeu 3., bronpmann @., Addonsrep K. Ompenenenue CTpoeHHsS OpPraHMYECKUX
coequHeHnit. M.: Mup. -2006. -439c.

3. bexkkep 0. Xpomarorpadus. MHCTpyMeHTaIbHAS aHATUTHKA: METO/bI XpoMaTorpapuu
U KanuuisgpHoro anektpodopesa. —M.: TEXHOCHIIA. 2009. -470 c.

4. KpacHokyrckas E.A. ®u3nko-XxuMuuecKkue METOAbl aHaJIn3a OMOJOTMYECKH aKTUBHBIX
BemectB. ToMmck: -2005. -142c.

5. Kasumuna A.A.. Kymnerckas H.b. Ilpumenenne Uk Y@®- U SIMP-mexTpockonuu B
opranuyeckoil xumuu. —M.: Bricias mkona. 1971. -263c.

6. 2. Kopxesckuit, /1.2. UMMyHOIMTOXUMUS U KOH(OKanbHas MUKpockonus / [[.0.
Kopxesckwuii. - CI16.: CnemtuT, 2018. - 103 C.

7. Kpyrmukos, I'.I'. ATnac pyHKIMOHATBHON MOP(]OIOTHU KIETOK KPOBH U
COETMHUTENIbHOM TKaHU (CKaHUPYIOLIas U TPAHCMHCCUOHHAS 3JIEKTPOHHAs
mukpockonus) / I'.I". Kpyriukos. - M.: Menununa, 2005. - 176 c.

8. Ilantenees, B. Kommbrorepnas mukpockonus / B. [Tantenees. - M.: TexHocdepa, 2005.

- 304 c.

9. Tanrtenees, B.I'. Kommberotrepnas mukpockorus / B.I'. [Tantenees, O.B. Eroposa, E.I.

KnsikoBa. - M.: Texnocepa, 2005. - 304 c.
Caues, I'"M. KondokanbHast MUKPOCKOIHUS U YIbTPAMUKPOCKOIINS KUBOU KIIETKU /

10.

I''M. CBumies. - M.: ®usmariur, 2011. - 120 c.




11. Cunpo, 1. AHanuTHYeCKas MPOCBEUMBAIOIIAS SJIEKTPOHHAS MUKPOCKOIIHUS JJIs
marepuanosenenus / JI. Cunno, T. Oukasa. - M.: Texnocdepa, 2006. - 256 c.

12. Cwunpo, Jl. Ananmutudeckasi mpocBeUnBaromas eKTporHast Mukpockonws / 1. Cuno,
T. Ouxaba. - M.: Texnocdepa, 2006. - 256 C.

13. ®ynsu, b. [IpocBeunBaromas 31eKTpOHHASE MUKPOCKOMHS U TU(DPAKTOMETPHUS
MarepuaioB / b. ®ymsir. - M.: Texnocdepa, 2011. - 904 c.

JlonoJIHUTeIbHAS JUTepaTypa:
1. Jlebenes, A. T. Macc-cnektpomeTpusi B opranudeckoit xumuu. — M. : BUHOM.
JlaGopaTtopus 3nanuii, 2003. — 493 c.
2. Topnon A., @opa P. Cnytauk xumuka. —M.: Mup. -1976. -541c.
3. Kapacek ®., Knement P. BBenenune B xpomaro-mMacc-criektpomerputo. M.: Mup. -1993. -
236c.
4. [apm [Ix, N'ocan U., Poynu A. Ilpaktukym mo opranudeckoi xumuu. M.: Mup. -1993. -
240c.

AJIEKTPOHHBIE OMOIMOTEUHBIE cucTeMbl, ¢ KoTopeiMu y COI'Y wumeercs nedcTBYIOIIUN
JIOTOBOP, COBPEMEHHbIE NpodeccuoHanbHble 0a3bl, MHYOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

— eLIBRARY.RU [DnexTpoHHsblii pecypc|: Hay4dHasl 3iekTpoHHas Oubnuoteka. — URL:
http://www.elibrary.ru.

— baza mannbeix «9BC elibrary»: http://elibrary.ru

— M3parensctBo «OpaiiT» [DAeKTpOHHBIN pecypc]|: 31eKTpOHHO-0MOINOTeYHas cucTemMa. —
URL.: http://biblio-online.ru.

- YumBepcurerckas OubOmmorexka online [DNeKTpOHHBIM  pecypc]: 3JIEKTPOHHO-
oubmmoteunas cucrema. — URL: http://www.biblioclub.ru.

— CnpaBounas mpaBoas cucrema KoncynprantlImtoc. — URL: http://www.consultant.ru/.

— NudopmarmonHo-npaBoBoit moprain «I"apant». — URL: http://www.garant.ru/.

10.MaTtepuajibHO-TEXHHYECKOE OCHAIIleHHE THCIUTITHHBI:

Aya. 19 VYueOHble ayauTOpPUU [Jisi NPOBeJACHUS] 3aHATHH JIEKIMOHHOIO THIA:
NPENoIaBaTeIbCKUI CTOJI; CTYJ; CTOJNBI OOy4aroIIuXcs; CTynbs; Kadeapa; KiaccHas IOCKa,
®nun-yapt ,Komnsrotep, HTepakTuBHas nocka CeTeBoe MOAKIIOUEHHE

AntuBupyc Kacnepckoro (Ceresbie nuniensum), media player (becrutatHoe ITO); Acrobat
Reader DC (CBo6oanoe T10); Flash Player (CBo6oaHoe I10); Chrome (becrunataoe I10); K-Lite
Codec Pack (becrinmatnoe I10);

Aya. 19 Y4yeOHble ayiuTOPUU 1JIsl NMPOBeJAeHUs Ja0OPATOPHBIX 3aHATHH, KYpCOBOIO
NPOEKTUPOBaHMUS (BBIMOJHEHH KYPCOBBIX pa0d0T), IPyNmoBbIX H HWHAUBHAYAJTbHBIX
KOHCYJIbTAUMI, TeKyllero KOHTPOJIS M TPOMEKYTOYHOH aTTecTaluM, a TaKkKe
CaMOCTOAITEIbHOI PadoThl O00yYAIIIMXCH: TPETOAABATENbCKUNA  CTOJN; CTYJ; CTOJIBI
o0yyaroImuxcst; CTyibs; Kadeapa; KiaccHas J10cKa

Aya. 8a JlaGopatopusi : OGopynoBaHue A NMpoOBEACHHsS JaOOpaTOPHBIX PabOT MO KypCy
«Dusnyeckre U XMMUYECKHE OCHOBBI METOJIOB aHajau3a BemecTB M martepuanoB». UK-Oypbe
cnexktpomerp ®CM-1202, V®- cnexrpomerp «IBomomeH 3000», PacTpoBblii MHKpPOCKOI
MP3M-200.

KOMIIBIOTEPHbIE KJIACCHI: IPENOJABATENbCKUIl  CTOJ, MPENOoJaBaTENbCKUI CTYJ, CTOJIBI
o0Oy4aroluxcsi, CTyNbs, KJIacCHas JOCKA, MYJIbTUMEIUIHBIA KOMIUIEKC (IPOEKTOp, 3KpaH),
kosonku, IIK mpenonaBatens, I[1IK obOyuaromuxcsi, mporpammuoe obecriedenue: Adobe flash
player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar; Microsoft Office 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/

bubauoreka, B TOM 4HCII€ YUTANBHBIN 31 CTONBI , CTYNbs, [IK oOydaronuxcs, nmporpaMMHOe
obecnieuenne: 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

Ju1st OusHeca; KoHcynbTaHT mintoc

Cocras JIMICH3UOHHOTO " CBOGOI[HO pPacnpocrpansieMoro nnporpaMmMmHoOro
OﬁeCHequI/lﬂ, B TOM YHCJI€ OTCYECCTBCHHOI'0 MIPOU3BOACTBA

Ne HauMeHoBaHue Ne norosopa (JiuueH3us)
n/n
L Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
. T.
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
) T.
AntuBupycHoe mporpamMuoe | Nel7EQ-180222-130819-587-185 ot 26.02. 2018 1o
3. obecrievueHne 14.03.2019 r, mpomnena o 2021 r.
KasperksyTotalSecurity
[Iporpamma mns O9BM «bank Paspabotka COI'Y CBHIETEIBCTBO O TOCYAapCTBEHHON
4 BOIIPOCOB ISl KOHTPOJIA peructpauuu nporpammsl i1 DBM Ne2015611829 ot
' 3HAHHI 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cucrema | OOO Aiictexkmorosop Ne J[83-2020 ot 10.08.2020-
5. IpOBeEeHHUs BEONHAPOB. 10.08.2021 r.




11. JIuct 00HOBJIeHNsI/ AKTyaJIU3allUN
[Iporpamma akTyanu3upoBaHa: NEPECMOTPEHA, JIOMOITHEHA.

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

ITporokon 3acenanus kadeaps! ot 30.06 2020 r. Ne 9.



