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1. OFbEM JUCIUIIJINHBI B 3BAYETHBIX EJUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBITEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
IMPEIIOJABATEJIEM U HA CAMOCTOSATEJIbBHYIO PABOTY

OO0mast Tpy10eMKOCTh 33ET

YacoB 1o yueOHOMY IIaHy 108
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 42
caMoCTOsITebHAs paboTa 66

Pacnpez[e.ﬂeﬂne YacCoB TMCHUILIMHBI 110 CeMeECTPaM

Cemectp
(<Kypc>.<Cemectp 63.2)
Ha Kypce>) Hroro
Henenp 12 4/6
Bun 3anarnit vo | PO | VI PII
Jlexuuu 14 (14 |14 |14
JlaboparopHsbie 28 |28 |28 (28
Hroro ayp. 42 (42 (42 |42
KonrakrHas pabora |42 (42 (42 |42
Cam. pabora 66 |66 |66 |66
Hroro 108 | 108 | 108 | 108
Bubl KOHTPONIS B CEMECTPax:
3auer 6 ceMecTp
Pedepar 6 cemMecTp




2. IEJIX OCBOEHNU A JUCHUIIJIMHBI (MOAYJIS)

2.1

ChopmMupoBaTh COBpeMEHHOE MPEJICTABICHNE 00 OCHOBHBIX MPUHIINTIAX XUMUYECKUX U (PU3UKO- XAMHUYECKUX METOJIOB
HCCIEeI0BaHMs.

3. MECTO JUCHUIIJIMHBI (MOAYJIS) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (pa3men) OIT: | b1.0

31

TpeboBaHus K npeJBapuTe/IbHON NOATOTOBKE 00y4aIOIIErocs:

3.1.1

MeToIbI SKOJIOTHUECKHAX UCCIIE0BAaHUI

3.1.2

Hay4Hno-uccrenoBatenbekast paboTa (Moy4eHHe MepPBUYHBIX HABBIKOB HAYYHO-MCCIIEA0BATEIILCKOW paboThI)

3.13

VYuebHast TeXHOJIOTHYECKas! (TIPOEKTHO-TEXHOJIOTHYECKast) MPaKTHKa

3.14

T'eonorus

3.1.5

T'eoskosorus

3.1.6

OO01mas HKOJIOTHs

3.1.7

O3HaKOMUTENbHAS PAKTHUKA

3.1.8

ITouBoBeeHNE

3.1.9

dusuka

3.1.10

Wndopmarnka

3.1.11

MaremaTuka

3.1.12

Xumus

3.2

Jducuuminnel (MOIY/I4) ¥ IPAKTHKH, IJIS KOTOPbIX 0CBOEHHE TAHHON JUCUMIJIMHBI (MOYJIs1) HEOOXOTUMO KaK
npeanecTByonee:

321

3amuTa BEITYCKHON KBaNN(HUKAIIMOHHOH padoTHI, BKIIOYAs ITOJTOTOBKY K IPOIEIype 3allUThl ¥ IPOLEAYPY 3aIlUTHI

4. KOMIIETEHIIUN OBYYAIOIIET'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS TUCHHUITIJINHBI

(MOJYJIST)

OIIK-3 :

CnocoGeH MpUMeHSITh 6230BbIe METOIbI IKOJIOTMYEeCKAX UCCIIEeN0BAHMIT 115 pelIeHns 32124 MpoghecCHOHATBHOI

ACATCJIbHOCTH

OIIK-3.2

: Bnanets 6a30BBIMHU MCTOJaMH na6opaT0le>1x OKOJIOTHYCCKUX PICCJ'[C}IOB&HPIFI, AKTUBHO MCIHOJIB3YEMBIX IJIsI pEHICHUA

3a71a4 IPOQPECCHOHATBHOM JCSITeIBHOCTH

5. CTPYKTYPA U COAEPKAHUE JUCLUIIIMHBI (MOLY.JIS)

Kon HaumeHoBaHue pa3neioB u Cemectp / | Hacos | Unaukartopsl | Jluteparypa | HHTepaxr. [Ipumeyanue
3aHATHSA TeM /BUJ 3aHATHS/ Kype
Paznen 1. KayecTBeHHBIH
aHaJIM3

1.1 Crpykrypa COBpeMEHHOI 6 2 OIIK-3.2 JI1.1 JI1.2 0
AQHAIIUTUYECKON XUMHH. JI1.3J12.1
KauectBeHHbli1 ananus. 2.2
Bunae! ananusza. OCHOBHBIE 3Tallbl JI2.3J13.1
NIPOBE/ICHUS aHAIN3a U JI3.2J13.3
Kiaccu(HUKaIMs METOIOB aHAIH3A. 31
AHAIMTUYECKUN CUTHAI, TIpe/Ie
oOHapy KeHHs, N30U-paTeIbHBIE H
cnenu(puIecKiue METOMIbI.

/JTex/

1.2 TexHuka 6€30MaCHOCTH. 6 6 OIIK-3.2 JI1.1JI1.2 0
W neHTruUKAINS KATHOHOB JI1.3J12.1
KHCIIOTHO-IIIEJIOYHBIM METOJIOM. J12.2
AHanuTHyecKas KiaccupuKanus JI2.3J13.1
AQHMOHOB JI3.2J13.3

/J1ab/ 21

Paznen 2. KoanyecTBeHHbIH
XMMHYECKHI aHATH3




2.1

MeToab! KOITMYECTBEHHOTO
XUMHYECKOTO aHaJIN3a.
I'paBuMeTpudeckuii MeTox,
aHaym3a. MeToabl OCaXKACHUS U
OTTOHKH B TPaBUMETPHHU.
TpeboBanus k ocagkaM. Beidop
ocaauTens. BrusHue pa3smuuHbIX
(haKTOpOB PACTBOPUMOCTH
ocazkoB. Vcnionb30BaHue 3THX
METOJIOB B aHAIH3€ OOBEKTOB
OKpY’Karollei cpeapl

TurpuMeTpudeckuii MeTox
aHanu3a. CTaHAapTHBIE PACTBOPEI.
Bunbl TuTpoBaHus: npsimoe,
o0paTHOe, 3aMeCTHTEIBHOE.
PacueTsl B THTpUMETPHH.
OCHOBHBIE METOJbI THTPUMETPUH.
KucinoTHo-0cHOBHOE TUTPOBaHHUE,
OKHCIIMTEIHHO-
BOCCTaHOBHTEILHOE,
0CaJUTENIBHOE U
KOMITJICKCOHOMETPUIECKOES
TuTpoBaHue. Vcronbp30BaHue 3TUX
METOJIOB B aHaJIN3€ 00BEKTOB
OKpY>Kalollei cpeapl

/Jlex/

OIIK-3.2

JI1.1J11.2
JI1.3J12.1
2.2
J12.3J13.1
JI3.2J13.3
€]

2.2

1. Onpeznenenre BOAbI B TBEPIABIX
BEIIIECTBAX IPABUMETPUICCKAM
METOJIOM.

2. OmpeneneHue CoaepxKaHust
KUCJIOT B CTOYHBIX BOJAX METOJIOM
TIPSMOTO TUTPOBAHUSL.

3. Metox 06paTHOTO THTPOBAHUS B
aHaJM3€e COCTaBa MOYB.

4. OnpeneneHue THKEBIX
METaJJIOB METOZOM
KOMILICKCOHOMETPHIECKOTO
TUTPOBAHUSL.

5. Onpenenenue conepkaHus
XJIOpPUOB 10 MeToy Mopa.

6. Ompenenenne XIIK B mpobe
MIPUPOIHBIX BOJ.

/J1ab/

14

OIIK-3.2

JI1.1J11.2
JI1.3J12.1
2.2
J12.3J13.1
JI3.2J13.3
Ol

Paznen 3. KoanuyecTBeHHbIH
HHCTPYMEHTAJILHBIN aHaIu3




3.1 DUBUKO-XUMHYECKHE METOBI 6 6 OIIK-3.2 JI1.1 J11.2 0

aHanuza. DIEKTPOXUMHYECKUE JI1.3J12.1
MeTons! aHanm3a. Kiraccuukarnms 2.2
(PU3UKO-XIMUYECKIX METO/IOB J12.3J13.1
aHanu3a. CriocoObl pacueTa JI3.2J13.3
KOHIIEHTpaLuii: METOJ CPaBHEHUS, €]

METOJ] KATMOPOBOYHOTO Tpaduka,
MeToJ 1o6aBok. Obmast
XapaKTepUCTHKA
ANEKTPOXHUMUIECKIX METOIOB
aranm3a. Knaccudukarus snexrpo
-XUMHUYECKUX METOJIOB.
Hcnonb3oBanue 3TUX METOAOB B
aHaJM3e 0OBEKTOB OKPYXKAIOIIEH
cpeabl

OnTuyeckue (CrieKTpaabHbIe)
MeToJIbI aHanm3a. Kimaccudurarst
OTITUYECKIX METOOB aHAIH3A.
Mertonbl MONEKYIApHOU
CHEKTPOCKONIMH. MeTo1bl aTOMHOMN
cnekrpockonuu. Vcnonp3oBanue
9THX METOJIOB B aHAIN3€ O0HEKTOB
OKPYKaIoLIeH cpeibl
Xpomarorpaduaeckie METOIbI
aHam3a.

Knaccudukanus
XpoMaTorpaduIecKux METOI0B
aHanmu3a. Xpomarorpaduiaeckie
napamMmeTpsl. Vcronp3oBaHue 3TUX
METOJIOB B aHAJIM3E OOBEKTOB
OKpY>Karollei cpeapl

/JTex/

32 1. Onpexnenenue meI0YHOCTH 6 8 OIIK-3.2 JI.1J11.2 0
MIPUPOJAHOHN BOJIBI METOJIOM JI1.3J12.1
MOTEHIIMOMETPUUYECKOTO 2.2
TUTPOBAHUSL. JI2.3J13.1
2. Metoa TypOuaANMETpUIECKOTO JI3.2J13.3
omnpeneneHus cyibhaToB B 21

TIPUPOTHBIX BOJAX.
3. Konopumerpuueckoe
OIpe/ieiecHHEe HOHOB aMMOHUS C
peakruBoM Heccnepa.

/J1ab/
Paznen 4. CamocTosiTe/ibHAS
padora
4.1 M3yueHne TeopeTHIecKux 6 57 OIIK-3.2 JIT.1JI11.2 0
BONpPOCOB. Beinosnnenue JI1.3J12.1
NIPAKTUYECKUX 3a7aHuil. Pemenue 2.2
3angad. /Cp/ JI2.3J13.1
JI3.2J13.3
31
4.2 IMonroroBka k 3auety /3a4ét/ 6 9 OIIK-3.2 JI.1J11.2 0
JI1.3J12.1
2.2
J12.3J13.1
JI3.2J13.3
21

6. ®OHJ] OLIEHOYHBIX CPEJICTB

6.1. KoHTpoibHBIEe BONIPOCHI U 3aJaHUSI

ITpu ocBOCHUH AUCIMIUIMHEI IPEAYCMOTPEH ITPOMEKYTOYHBIA M HTOTOBBIH KOHTPOJIb 3HAHUH CTYICHTOB.

Texymuit KOHTPOJIb 3HAHUIT IPOBOIUTCS B COOTBETCTBHH ¢ IlomokeHneM o TeKyImei aTrectanuu odydaromuxces oT 15 mas 2024r.
Texymas arrectanus B opme OaIbHO-PEUTHHIOBOM cucTeMbl (nanee - BPC) mpumensiercs amst o0ydaromuxcst O4Hoi GopMel
o0y4eHus.

B pamxax BPC ycnieBaeMocTs 00y4aronuxcs 1Mo Kax10H TUCIUILINHE OIICHUBAIOT CIIEAYIONIHE BH/IBI KOHTPOJIS: TEKYIIHi KOHTPOJb




(TK), mpomeskyTtounslii kouTpoas (I1K), aktuBHOCTE (A) 1 uToroBsiit koHTposb (MK). Craya 3auera/sk3amena oOsi3aTenbHa IpU
JKEJTaHUU 00Y4aroLIerocsi HOBBICUTh UTOTOBBII PEHTHHIOBBII OallI MM eciu cTyieHT He HaOpai no bPC MUHUMaIIbHOE KOJIMYECTBO
6amroB (51 6amn).

Ilepuonnunocts nposenenus TK u IIK:

- TEeKyLH KOHTPOJIb — 3 3a CEMeCTp;

- IPOMEXKYTOUHBIH KOHTPOJIb — 3 33 CEMECTP.

TK1 (ot 6 no 10 6anos);

Pa3nen 1 «KauecTBeHHsIH aHanu3y. Bonpocs! Ha Temy: «KauecTBeHHBII aHanu3. AHaNUTHYECKas KIACCU(PUKALUSI KATHOHOB
AQHHOHOB»

ITpoBepsieMble KOMITETCHIUN:

- TIK-2: o6magate 6a30BBIMHU 3HAHUSAME (DYHIAMEHTANBHBIX PA3/IeNOB (PU3UKU, XUMUH U OMOJIOTHU B 00beMe, HEOOXOAUMOM ISt
OCBOEHHS (DM3UUYECKUX, XUMHUECKIX U OHOJIIOTHYECKUX OCHOB B 3KOJIOTHH U IIPUPOIONONb30BAHUY; BIAIETh METOJaMU
XUMUYECKOTO aHallN3a, a Taloke METOJaMH 0TOOpa 1 aHaIN3a Fe0IOTHYECKIX M OMOJIOTNYECKUX IPO0; NMETh HABBIKH
UICHTH(HUKAIMN U ONICAHNS OMOIOTHYECKOTO Pa3HOOOpa3Hs; ero OIEHKN COBPEMEHHBIMH METOJaM1 KOJITYECTBEHHOH 00paboTKH
uH(popMaIUH.

- OK-1: Bnagers KyJIbTypOi MbIIIICHHS, CIOCOOHOCTBIO K 0000IICHHNIO, aHAIIN3Y, BOCIIPUATHIO HH(POPMALMH, IOCTAaHOBKE 1IN U
BBIOOpY MyTel ee TOCTIDKCHUS.

. JlaiiTe onpeneneHne KaueCTBEHHOMY XUMUYECKOMY aHanu3y. B uem 3akiodaercs ero oTaudue OT KOMU4eCTBEHHOTo?

. Uro Takoe aHanuTHYeCcKas peakuys? Kakue THITbI peakiyii Ipyu 3TOM MOTYT OBITh HCIOJIB30BaHBbI?

. Kaxnm TpeboBaHMAM HOKHA yIOBIETBOPATH aHAJTMTHYCCKAS PEAKINs?

. Uto Takoe aHanuTHYeCcKHi curHan? Kakue aHaTuTH4eCKue CUTHANBI BBl 3HaeTe?

. Uro Takoe npenen oOHapyxeHus?

. Kak xmaccuuimpyroT peakunu 1mo TeXHUKE HX BBITOTHEHUS?

. Uto takoe crneruduanocTs? OxapakrepusyiTte creruduieckue 1 n30upaTeIbHbIC PEaKIn.

. Kak kmaccuuiupyoT MeToibl KadeCTBEHHOTO aHalIn3a B 3aBUCUMOCTHU OT KOJIMYECTBa aHAIM3UPYEMOro BelecTBa?

. Oxapaxrepu3yiite JpoOHBII METO OOHAPY>KCHUS HOHOB.

10. B kakoM ciy4ae M Kak IPOBOJSAT CUCTEMAaTHUYECKUI X0/ aHanu3a?

11. YTo Takoe IpymIIOBOH peareHT, U KaKuM TPeOOBAHHUSIM OH JOIKEH YHAOBICTBOPSTH?

12. Tlo xkakoMy HIPHHIMITY HOHBI AENAT HAa aHAUTHYEeCKUe rpynnbl? Ha yem ocHOBaHa aHaIMTHYECKAs! KiACCU(UKALMS KATHOHOB U
AQHUOHOB?

13. Kakue cxeMbl aHaIM3a UCIONb3YIOT A7l pa3AeiIeHUs KATHOHOB?

14. Yto HeoOXOMMO ONPEeAEIUTh B IPEIBAPUTENBHBIX UCTIBITAHUIX IPU 00HAPYKEHUH HEU3BECTHOTO KaTHOHA?

15. YUro He0OXOMMO ONIPEAECIUTh B IIPEABAPUTEILHBIX HCIIBITAHUAX ITPU 0OHAPYKEHUN HEM3BECTHOTO aHUOHA?

TK2 (ot 6 no 10 6ammoB);

Pasnen 2 «KoanuecTBEHHBIH XUMUYECKUI aHAIIA3Y.

ITpoBepsieMble KOMIETEHIMN:

- TIK-2: obmamaTe 6a30BEIMH 3HAHUSIMHU (DyHIAMEHTAIBHBIX PAa3IeNIOB (QU3NKH, XUMHUH M OHOJIOTHH B 00BeMe, HEOOXO0TUMOM IS
OCBOEHHA (DI3UUECKUX, XHMHUECKIX U OHOJIOTHIECKUX OCHOB B 3KOJIOTHH H IIPUPOIONOIB30BAHUY; BIACTh METOJaMU
XUMHYECKOTO aHaIn3a, a Takoke MeTolaM1 0TOOpa U aHaIM3a TeONOTHYECKUX U OMOIOTHYeCKUX MPo0; MMeTh HABBIKI
UJICHTH(HUKALUY 1 ONMCaHUsI OMOJIOTHYECKOTO pa3HO00pas3ysl; €ro OLEHKN COBPEMEHHBIMH METOJIaMH KOJINUECTBEHHON 00paboTKn
nH(pOpMaIIH.

- OK-1: Bnagets KynbTypoii MBIIUICHUS, CIOCOOHOCTBIO K 0000IIEHHIO, aHAIU3Y, BOCIIPUATHIO HH(OPMAIIHH, TIOCTAHOBKE LETH U
BBIOOpY MyTel ee TOCTHKEHUSI.

O 002N Nk~ W —

Bomnpocs! Ha Temy: «TeopeTHueckie OCHOBBI M PACUETHI B TPaBUMETPHIECKOM METOJIC aHATIM3a»

1. B ueMm 3akimovaeTcs CyIHOCTb IPaBUMETPUUECKUX ONpeAeieHuit no Metony ocaxaenus? I1o metony oTroHku?

2. YUro Takoe ocaxxiaemas popma? Becorast popma? Kakue TpeOOBaHUS MPEABSIBISIOT K HUM B TPaBUMETPHYCCKOM aHaIH3e?

3. Kakast u3 ciieyonumx cojel Kajublus 0ojiee BCero MPUrofHa B kadecTBe ocaxaaemoit popmer: CaSO4 (TIP =2,37-10-5), CaCO3
(ITP = 4,8-10-9) u CaC204 (ITP = 2,3-10-9).

4. TIpuroaHsl 1 B KauecTBe BecoBOi Gopmbl Takue coenunenus kak AI(OH)3, Cu(OH)2 ? 3auem ux npokaauBaroT B X0JI€ aHau3a?
IMouemy CaCO3 siBisiercst 6onee ynoOHOM BecoBo popmoit, uem CaO ?

5. TloueMy KaIbITHif OCaXIAIOT B rpaBuMeTpudeckoM ananmse aeiicteuem (NH4)2C204, a ne Na2C204? Yewm sryurie ocaxxaaTh
Ag+ , pactBopom NaCl unu HCl ?

6. ChopMynupyHTe NMPaBUIO MPOU3BEICHHS PACTBOPUMOCTU. HamuimuTe ero MaTemMatuueckoe Boipaxkenue it CaCO3.

7. Uro Taxoe aktuBHOCTH? KoadduimenT akruBHOCTH? B Kakux ciydasx ko3¢ GHIHEHT aKTHBHOCTH MOKHO CIUTATh PaBHBIM
eauHune?

8.Uemy paBubl aktuBHocTH a_([JFel1”(3+) )ma ([ICI1*-) B 0,0083 M pactBope FeCl3, ecnu f ([1Fe[1°(3+))=0,20,f
(UC10M-)=0,80 ?

9. Yto Takoe noHHas cuna pactBopa? YeMy paBHa HOHHAs cuja pacTBopa, cogepxkauiero B 1 10,01 M K2504?

10. Kakyo 1enb npecieayioT, ynoTpeosis pu ocaxaeHuH n30bITok ocanutens? [Touemy Henb3st OpaTh CIUILIKOM OOJIBIION
U30BITOK €ro?

11. Yem oObsACHACTCS BIUSHNE BeNMIUHBI pH pacTBopa Ha MONHOTY OCa)kAEHHS MaJOPaCTBOPHMBIX 3JIEKTpoIuTOB? B Kaxmx
ClTy4asix 3TO BIUSHUE MIPOSIBISECTCS CUIBHO U B KAKUX OHO ITOYTU HE CKa3bIBACTCS?

12. Yro Takoe mackupoBka? Kakoe 3HaueHHE OHA UMEET MPH aHaIU3e?

13. Ot Kakux (aKTOPOB 3aBUCHUT BO3MOKHOCTH MACKHPOBKY TOTO MJIM MHOTO HOHA KaKUM JIH00 MacKHpyIOImiM cpenctBom? Kaxoe
3HaYeHHE UMEET YIOTpeOieHre N30BITKa MaCKUPYIOIIETO CpeacTBa?

14. Yro Takoe coocaxxnenue? [loueMy npu rpaBUMETPHUECKOM aHAIIM3€ MPUXOAUTCS PEAYNPEKIATh COOcaxaeHe?




15. Kakumu cnocobamMu MO’KHO YMEHBIIIUTH COOCAKACHUE?

Bomnpockr Ha Temy: «TeopeTndeckiue OCHOBBI M PacieThl B TATPHMETPUIECKOM METOJIC aHATH3a»

B 4éM CymHOCTh TUTPUMETPUUECKOTO aHaIn3a?

Kaxum TpeGoBaHUSAM IOJKHBI yIOBIETBOPATH PEAKINHU, IPUMEHIEMBIE TSl THTPOBAHUS?

Yro Takoe TOUYKA IKBMBAJICHTHOCTH, KaK €€ onpeaenstor?

Kak xraccuumupyoT METoAsl THTPUMETPHUCSCKOTO aHamn3a?

B 4ém cymHOCTh MeTO/Ia MPSIMOTO TUTPOBAHUS, METOAAa OOPAaTHOTO TUTPOBAHUSA?

Kakue peakiuu jiexxat B OCHOBE METOJIa HEUTpallM3auu?

UTto Takoe BOAOPOIHBINA M THMAPOKCUIBHBIN MOKa3aTenn?

Uro Takoe KOMIUIEKCOHOMETPHS?

Uro Takoe KOMIUIEKCOHBI? [l 4ero oHu MpUMEHSIoTCs?

[lepeuncnure n3BeCTHBIE BaM KOMILJIEKCOHBI.

[epeuncnure U3BECTHBIE BaM CIIOCOOBI ONPEACTICHNST SKBUBAICHTHON TOYKH B KOMIUIEKCOHOMETPHUECKOM THTPOBAHHH.

Uro takoe MetanmuHaukatopel? Kakumu cBoiictBamu oHu 00manarot?

Kakue mMeTopl KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUs Bbl 3HaeTe? Oxapakrepu3ylTe KaKIbld U3 HUX.

Kakoe 3HaueHHE MMeeT KOMIUIEKCOHOMETPHUSI B METOJaX aHaIN3a OKpY>Kaloled cpenl?

B yem cymHOCTh 0CaAUTENBHOTO TUTPOBAHUS?

Uro Ha3pIBalOT apreHToMeTpHuei? Kakue peakuuu Jie)xaT B OCHOBE apreHTO- METPHUECKOTO THUTPOBAHHSA?

Kakum mMeTonoMm orpenensior cojepkaHue XJIOpuAoB B Boje? B uem 3awirouaeTcsi CymHOCTh 3TOro MeToja?

Kakue mOHBI MEUIaroT ONpeeNIeHHI0 XJI0pUI-HOHOB B Boge? Ha3oBuTe crocoObl MX YCTpaHEHUSI.

Uro Takoe okucnutens? BocctanoButens? UTO ¢ HUMH MPOUCXOAUT B OKHCIH-TENEHO-BOCCTAHOBUTEIBHBIX PEAKIHIX?

Urto Takoe cTaHAapTHBIA BOJOPOJIHBIN 3ekTpoa? UeMy paBeH MOTEHIMAN TaKOTO 3JIeKTpoja?

Uro Takoe CTaHIAAPTHBIH OKUCIUTEIHLHO-BOCCTAHOBUTENBHBINA (DIIEKTPOHBIN) MOTECHIHAI?

Kakne mHIMKATOPHI HA3BIBAIOT OKUCIUTEIHHO-BOCCTAHOBUTENBHBIMU? [loueMy mpu mepMaHraHATOMETPHUECKUX
olpeieNeHUs X HHAUKATOP HEe HY>KeH?

Kak ompenenuts HHTEpBAI Niepexoaa peaokc-uHaukaropa? OObICHUTE HA TIpUMEpeE.

TK3 (ot 6 no 10 6annos);

Paznen 3 «KonnuecTBeHHBINH HHCTPYMEHTANIBHBIN aHan3y. Borpocs! Ha TeMy: « TeopeTnueckiie OCHOBBI M pacueThl B
ANEKTPOXUMHIYECKIX MeToax aHannzay (TK 4)

IIpoBepsieMble KOMIETCHITNN:

- IIK-2: o6magats 6a30BBIMU 3HAHUSAMH (PyHIaMEHTANBHBIX PAa3/IeNoB (PU3UKU, XUMUH U ONOJIOTHN B 00beMe, HEOOXOAUMOM ISt
OCBOCHUSI (PM3NUECKHIX, XUMUYECKUX 1 OMOJIOTHYECKIX OCHOB B 3KOJIOTHH U IIPUPOAOINIOIG30BaHNH; BIIAJICTh METOJAMHU
XAMHYECKOTO aHAJIN3a, a TAloke METOlaMH 0TOOpa M aHaJIM3a TCONOTHIESCKIX M OMOJIOTHYECKUX MTPO0; IMETh HABBIKI
UACHTU(HUKAIIMY U ONMHCAHKS OHOIOTHYECKOTO Pa3HOOOPa3Hs; ero OLEHKH COBPEMEHHBIMH METOJaMU KOJIHUYECTBEHHOH 00paboTKu
HHPOPMAITUH.

- OK-1: Brnanets KynpTypoii MBIIUICHHUS, CIOCOOHOCTBIO K 0000IIEHHIO, aHATN3Y, BOCIIPUATHIO HH(OPMAIIHH, TOCTAHOBKE LEITH U
BBIOOpY MyTel ee TOCTIDKCHUSI.

Ha ueM ocHOBaHBI 3JIEKTPOXMMHUYECKHE METOJbI aHanu3a? Jlaiite nx Kiaccu(uKanuio.

B 4eM coCTOUT CyLIHOCTh NOTEHIIMOMETPUN?

UYro Takoe »>nemeHT Oe3 neperoca? Llems ¢ mepeHocoM?

Kaxue snexrposibl Ha3bIBAHOT UHIUKATOPHBIMH? DJIEKTPOJIOM CpaBHEHUs?

Kakre 0CHOBHBIC KITacCHI MHIMKATOPHBIX AJIEKTPOJIOB HMCIOJB3YIOTCS B MoTeHnuoMeTpuu? Jlaiite KiaccuduKariro
MOHCEJIEKTHBHBIX JIEKTPOJIOB.

OxapakTepu3yiTe TBEpAbIE U KUAKAE MEMOpaHHBIE DJIEKTPOJIBI.

OxapakxrepusyiiTe ra3ouyBCTBUTENbHBIN 3eKkTpo. ['ie oH npumMensaeTcs?

Ha gyem ocHOBaH ImpUHINI PabOTHI AIIEKTPOIOB-OHOAATINKOB?

Kakue cucTeMbl Ha3bIBAIOT IEKTPOIOM MEPBOTO poja U BToporo poxa? B dem mx oTmmune?

Kakue anexrpoas! cpaBHEHHs BaM M3BECTHBI? DIEKTPOJaMU KaKOrO pOfa OHH SBISIOTCA?

B 4eM cymHOCTh NpsAMON MOTEHIUOMETPUU?

B gem cymHOCTh MeTOJa OTEHIIMOMETPHYECKOTO TUTpoBaHMA? Kak ompenennTs TOUKy SKBHBAICHTHOCTH B 3TOM
merozue?

Kaxue npubops! ucnonb3ytor B noreHnuoMerpun? Kak Hactponts npudop no 0ydepHsiM pactBopam?

Pacckaxure mopsmok paboTs! Ha mprudope tuma pH-merp mmwmmmBonsT-MeTp pH-121 npu msmenennu pH pacteopa? OB-
MOTEHIHATa CUCTEMBI?
Kakum MeTooM ompeAensioT oOIyto MenouyHoCcTh Boabl? Kakue peakuuu mpu 3ToM MPOTEKatoT?

TIK 1 - xomokBuyM (0T 9 10 15 GamnoB)

Bomnpocs! s nposenenust [TK1

Bunpr anannsa. KauecTBeHHBIN aHaIN3.
Knaccugukanuss HOHOB B KQU€CTBEHHOM aHAIIM3e.
OCHOBHBIE 3Talbl MPOBEICHUS aHAIH3A.
Knaccudukanust MeTo 0B aHanu3a.
AHAMTHYECKUAN CUTHAJ, Mpeaesl 00HaApYKESHUSI.
NzbupaTenbHple U CIENUPUUSCKAE METO/IBI.
MeToapl KOTHYECTBEHHOIO XMMHUYECKOr0 aHajau3a.

Nk v~




8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

CyIIHOCTh TPABUMETPUYECKOTO METOAA aHAIIU3a.

Mertob! OCaXXJEHUS U OTTOHKU B IPaBUMETPHU.

TpeboBanus k ocagkam. Beibop ocamuTems.

BrnusHIEe HOHOB Ha PACTBOPHUMOCTE OCAJKa, COACPIKAIIETO0 OJHOMMEHHBIC HOHBL
BrnusHIE MOCTOPOHHUX 3IEKTPOIUTOB Ha PACTBOPHUMOCTb.

BrausHue TemnepaTypbl U IPUPOJIBI PACTBOPUTENS. HA PACTBOPUMOCTb.
BrmsHIE KOHIICHTpAIMi HOHOB BOIOPOAA HAa PaCTBOPHMOCTS.

BrnusHuIe mporieccoB KOMIUIEKCOOOPa30BaHUS Ha PACTBOPUMOCTh. MacKHpOBKA.
Coocax/eHre. YMEeHbIIEHHE COOCAXKACHHUS.

Pa3neneHre MOHOB B KOJMYECTBEHHOM aHANHN3E.

CyIIHOCTh TUTPUMETPHUIECKOTO aHAIN3A.

Bunel TuTpoBanusi.

Knaccudukarus METo0B TUTPUMETPHIECKOTO aHaIH3a.

TpeOoBaHMA K peaKysAM, IPUMEHIEMBIM B THTPHMETPHUECCKOM aHAIM3E.
CyIIHOCTh METO/A KUCIOTHO-OCHOBHOTO THTPOBAHHS.

VHuKaTopel B METOJIe KUCIIOTHO-OCHOBHOTO THTPOBAHHUSL.

OO0mas XapakTepuCTHKa METOIOB OCaKACHHS M KOMIIIEKCOOOpa30BaHMS.
Crioco05! pUKCHPOBAaHHS TOYKHA HKBUBAJICHTHOCTH.

KomrmekconoMeTprueckoe TUTPOBAHUE.

Penokcumerpus. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE MOTEHIIUAIBI U HATIPABICHUE PEAKLIUH.
BrnmsHME KOHIIGHTpAIMii M peakuny Cpesl B PETOKCHMETPHH.

VHIuKaTOpEl, TPUMEHSIEMBIE B PEIOKCHMETPHH.

ITpumeHeHne rpaBUMETPUN U TUTPUMETPHU B aHAIM3€ OKPYXKAIOMIEH Cpebl.

TIK 2- xommoxsuyM (ot 9 no 15 6annos)

e e e

Knaccudukarust MHCTpyMEHTaIbHBIX METOJOB aHAIU3a.

CrocoObl pacueTa KOHLCHTPALUH: METO/l CPaBHEHHMs, METO/l KAIMOPOBOYHOTO rpaduka, METoJ J00aBOK.
CyIIHOCTE 3EKTPOXIMHYECKUX METOJO0B aHanu3a. Kiraccnpukamms 3meKTpOXUMHYECKIX METOIOB aHaJIH3a.
ITpsiMBle 1 KOCBEHHBIC METOIBI MIEKTPOXUMHUUECKOTO aHANN3a. DNEKTPOXHMHUUECKas sueHKa.
WHnukaTopHBIN 37€KTpoA. DAEKTPO CPaBHEHUSI.

INoTtenmmomerpuaeckuiit MeTox aHanmm3a. OCHOBHBIE 3aKOHBI M (DOPMYIIHI.

Merton npsiMoii noteHuuoMeTpuu. IloreHnMoMeTpudeckoe TUTPOBAHUE.

KonnykromeTrpuueckuii Metos aHanu3a. OCHOBHBIE 3aKOHBI U (DOPMYJIBL

Merton npsiMoli koHAyKkTOMeTpud. KoHayKroMeTpudeckoe TUTPOBaHHUE

Kynonomerpuueckuit Metoa aHanmu3a. OCHOBHBIE 3aKOHBI U (POPMYITBL.

IIpsamas xynonomerpus. KynoHoMeTpuueckoe TUTPOBaHHUE.

Bonbramnepomerpuueckuii MeTon aHanu3a. I[loasporpadus. OcHOBHBIC 3aKOHBI ¥ (HOPMYJIBI.
AMIIepoMeTprYecKoe THTPOBAHHE B MOJSIPOrpaUuecKOM aHaJH3e.

ITpuGops! B AIEKTPOXUMHYECKIX METOAAX aHann3a. [IppuMeHeHne HIeKTPOXUMHYECKIX METOIOB aHAIH3a.
CyIIHOCTh ONTHYECKUX METOJO0B aHanmu3a. Kiaccuduxanus onTHYECKMX METONOB aHAIH3a.
®doromerpuueckuii MeTos aHann3a. OCHOBHBIE 3aKOHBI M (hOPMYJIBL.

Mertonp! onpeneneHus] KOHIIEHTPAUi aHATN3HPYEMOTo BEemecTBa B (POTOMETPHUECKOM METOJe aHAIH3a.
OMUCCHOHHBIN CIIEKTpanbHbIi aHanu3. OCHOBHBIC 3aKOHBI U (DOPMYIIBL.

[TnameHHast SMUCCHOHHAS CrieKTpocKonust. OCHOBHBIE 3aKOHBI M (hOPMYJIBL.

ATOMHO-a0COpOIMOHHEIH aHanmn3. OCHOBHEIC 3aKOHBI M (DOPMYIIBL.

Hedenomerpuueckuii u Typounumerpudeckuii ananu3. OCHOBHBIEC 3aKOHBI U (DOPMYIIBL.
JlromuHecieHTHBIH aHanu3. OCHOBHBIE 3aKOHBI U (DOPMYIIBL.

[TprGops! B ONTHYECKUX METOAX aHanu3a. [IpuMEeHEHHE ONTHYECKUX METOAOB aHAIHM3a.

CymHOCTh XpoMaTorpaduaecKknx METOJOB aHAH3a.

Knaccuduxkarus xpomarorpadudecknx MeTOJOB aHAIN3a MO arperaTHOMY COCTOSHHIO MPUMEHSIEMBIX (a3.
Knaccudukanus xpomarorpaduieckux MeTOJOB aHAIN3a MO MEXaHU3MaM pa3JeleHus.

Krnaccudukarms xpomarorpagudecknx METOJOB aHAIM3a MO NMPUMEHSIEMOM TEXHUKE.

Krnaccudukarms xpomarorpaduaecknx MeTOJOB aHAIN3a MO arperaTHOMY COCTOSHHIO MPHUMEHSEMBIX (a3.
Knaccugukauus xpomarorpaduyeckux METOAOB aHAIM3a IO CIIOCO0Yy OTHOCHTENBHOTO IepeMelieHus ¢as.
CyIIHOCTb Ia30)KUAKOCTHOM M JKHJKOCTHO-)KHJKOCTHOH XpomMarorpaduu.

CyuHoOCTs HOHHOOOMEHHOH XpoMaTorpaduu.

CyIIHOCTh TOHKOCTIOHHOM Xpomarorpadum.

ITpumeneHne xpomaTorpauueckoro aHalu3a B aHaU3e 0OBEKTOB OKpYXKaroIieil cpesl.

Opranunzanus koHTposst OC u ero nenu.

BOHpOCBI JJIs1 IPOBCACHWA UTOTOBOI'O KOHTPOJIA:

SAINANE IR

KauecTBEeHHBIN M KOJIMYECTBEHHBIH aHAJIW3 B aHAJIMTUYECKOW XMMMH.
Knaccugukanuss HOHOB B KaU€CTBEHHOM aHaIIU3e.

XapakTepucTHKa aHAIUTUYCCKUX PEAKIUH.

MeToapl KAUECTBEHHOTO aHaIu3a.

AHaTUTHYECKUH CHUTHAJ, MpeieN OOHAPYKECHHUS.

WzbupaTenbHble U cieNU(PUUECKUE METO/BI.




7. MeTo1bI KOJIMYECTBEHHOIO0 XHMHUYECKOTO aHaJIu3a.

8. CyIIHOCTh TPAaBUMETPUYECKOTO METOJA aHANIU3a.

9. Metoabl OCaXAe€HUs U OTTOHKU B I'PABUMETPUM.

10. TpeboBanus x ocagkam. Beibop ocaauTems.

1. BrnusiHIEe HOHOB Ha PaCTBOPHUMOCTh OCAJKa, COJIEPIKAIEro OJHOMMEHHbIE HOHBL

12. BrausiHMEe MOCTOPOHHUX 3JEKTPOIUTOB HAa PACTBOPHUMOCTb.

13. BnusHue TemnepaTypbl U IPUPOJBI PACTBOPUTENS HA PACTBOPUMOCTb.

14. BrnusHIE KOHIEHTpAIMM HOHOB BOJOPOAA HAa PACTBOPUMOCTb.

15. BrausiHue nporeccoB KOMILIEKCOOOPa30BaHUs Ha PacTBOPUMOCTh. MacCKHpOBKa.

16. CoocaxeHue. YMEHbIICHUE COOCAXKICHUS.

17. IIpuMeHeHue rpaBUMETPUM B AHAINU3€ OKPY>KAIOLIEH CpEbl.

18. CyIHOCTh TUTPUMETPHUUECKOTO aHaIHU3a.

19. Knaccudukarnus THTPUMETPHUECKUX METOLOB IO CIIOCO0Y THTPOBaHUS

20. OCHOBHBIE METOJIbl TUTPUMETPUUECKOIO aHAIU3a.

21. TpeOoBaHHA K peakysM, IPUMEHAEMBIM B TUTPHUMETPHUECKOM aHAJU3E.

22. CyIIHOCTh METO/a KUCIOTHO-OCHOBHOTO THTPOBaHHS.

23. VHIMKaTOPEI B METOJE KHCIIOTHO-OCHOBHOTO THTPOBAHHUSL.

24. OO0mas XxapakTepuCTUKa METOJIOB OCAXKICHUS W KOMILIEKCOOOpa30BaHUsI.

25. Crnioco0bl HpUKCHPOBAaHUSI TOUKU HKBUBAJEHTHOCTH.

26. Penoxcumerpust. Knaccngukaiys MeTonoB B pelOKCUMETPHH

27. OKHCITNTETbHO-BOCCTAHOBUTENBHBIN MoTeHIHA. DakTopsl, BIMSIONINE HA BEIWYMHY ITO-TCHITHANA.

28. OcoOeHHOCTH peaKuuil OKUCIICHHUA-BOCCTAHOBICHUSI B PEJOKCUMETPUU M TPEOOBAaHMS K HUM.

29. DUKCUPOBAHUE TOUKH HKBUBAJICHTHOCTU B PEIOKCHUMETPHUU. PeloKC-MHANKATOPBI U TPe-O00BaHUS K HUM.
30. IIpuMeHeHnEe TUTPUMETPUM B aHAIM3€E OKPYXKAIOLIEH Cpelbl.

31. Knaccudukarust HHCTpyMEHTAIBHBIX METOJOB aHAIN3A.

32. Crioco0bl pacyeTa KOHIIEHTPALUi: METOJl CPaBHEHUS, METOJ KaIMOPOBOUHOTO rpaduka, METo] J0OaBOK.
33. CyIIHOCTb EKTPOXMMHUYECKAX METO0B aHanmu3a. Kiaccudukams 31eKTpoXMMHUYECKX METOJ0B aHAIU3a.
34. [Ipsimble 1 KOCBEHHBIE METO/BI 3JIEKTPOXUMHUYECKOTO aHaIu3a. DJIEKTPOXUMHUYECKas sueika.

35. VHIuKaTOpHBII 31eKTpoa. DIEKTPO CPaBHEHUS.

36. [MoTeHumomeTpudeckuii Metos aHanu3a. OCHOBHBIC 3aKOHBI U (DOPMYIIBL

37. Merton npsmoii noteHroMeTpu. [loTeHImoMeTprueckoe TUTPOBaHKE.

38. Konnykromerprueckuii Meron aHann3a. OCHOBHBIE 3aKOHBI U (DOPMYIIBL.

39. Mertoa npsiMoii KoHAYyKTOMeTpuu. KoHAyKroMeTpudeckoe TUTPOBAHHE

40. Kynonomerpuueckuii MeToa aHaimu3a. OCHOBHBIC 3aKOHBI U (DOPMYJIBL.

41. IIpsmas xynonomerpus. KynoHoMeTpuueckoe TUTPOBaHHUE.

42. Bonbsramnepomerpuueckuii Meton ananusa. Ilomsporpadus. OCHOBHbBIE 3aKOHBI U (DOP-MYJIBL.

43. AMIIepoMeTpHYECKOe TUTPOBAHUE B MOJISIPOrpaMIecKOM aHaJIU3E.

44. [IpuMmeneHne 3IeKTPOXUMUYECKUX METOJOB aHaJIM3a.

45. CyIIHOCTh ONTHYECKUX METOJO0B aHanmu3a. Kitaccuduxanus ONTHYECKHX METONOB aHATH-3a.

46. doromeTpuueckuii Meros aHanuza. OCHOBHBIE 3aKOHBI U ()OPMYIIBIL.

47. MeTtonbl onpenesieHUsI KOHIIEHTPALUH aHAIM3UPYEMOT0 BEIIECTBAa B (POTOMETPHIECKOM METOJIE aHAIIN3a.
48. OMUCCHOHHBIN CIIeKTpaNbHBIN aHamu3. OCHOBHBIC 3aKOHBI M (DOPMYIIBL.

49. IMnamenHas 3MHCCHOHHAS cHeKTpockonus. OCHOBHbBIE 3aKOHBI U ()OPMYIIBL.

50. ATOMHO-a0COpOIIMOHHBIH aHaau3. OCHOBHBIE 3aKOHBI U (HOPMYJIBL.

51. Hedenomerprieckuit u TypOuauMeTpudeckuii ananu3. OCHOBHBIC 3aKOHBI B ()OPMYIIBIL.

52. JIromuHecieHTHBIH aHaN3. OCHOBHBIE 3aKOHBI U (DOPMYIIBL.

53. [IpumeneHne oNTUYECKUX METOJIOB aHAIU3A.

54. CymHocTh XpoMaTorpaMyecKuX METOJIOB aHaIn3a.

55. Knaccugukanus xpomarorpaduaeckux METOIOB aHAIN3a TI0 arperaTHOMY COCTOSIHUIO MPUMEHSEMBIX (a3.
56. Krnaccudukarus xpomarorpadudecknx MeTOJOB aHAIN3a IO MEXaHM3MaM Pa3JeIeHUs.

57. Knaccudukamus xpomarorpaduueckux MeTOJOB aHaIU3a MO MPUMEHSAEMOI TEXHUKe.

58. Krnaccudukarmst xpomarorpaguecknx MeTOIOB aHANIH3a MO CIIOCO0Y OTHOCHTEIBHOTO IepeMenIeHus ¢as.
59. CyIIHOCTh Ta30’KUAKOCTHON U YKHIKOCTHO-KHIKOCTHOH Xpomarorpadum.

60. CyImHOCTs HOHHOOOMEHHOW XpoMaTorpagpum.

61. CyIIHOCTh TOHKOCIOWHON XpoMmaTorpaduu.

62. IMpumenerne xpomaTorpaMueckoro aHalk3a B aHAIN3e 0OBEKTOB OKPYIKAIOMICH Cpemsl.

6.2. Tembl NUCbMEHHBIX padoT

IIK 3 — Bemonaenue pedepara (ot 15 1o 25 6amios).

Temsl pedepara:

1. AHanMTHYECKNH KOHTPOJIb BO3/yXa paboyueil 30HbI TPOMBIIIUICHHBIX

TPEANIPUATHH 1 JKUIIBIX 30H.

2. MeTozns! onpeieneHns COACPKAHUSI METAIIOB IIPH aHATN3E IPUPOSI-

HBIX ¥ CTOYHBIX BOJI.

3. Meroasl onpeneneHus CoAepKaHUs METaIIOB IIPH aHAIIM3€ CTOYHBIX

BOJI OTIPEIENIEHHOTO MPOMBIIIIIICHHOTO 00beKTa (TaJIbBAHIMUECKIE

MPOU3BOJICTBA, METAIIIO00pa0OaTHIBAIOIINE MPEANPUITUS, XHMUIECKHE TPOU3BOACTBA PA3INIHOTO MPO-(HUIISL U T. 1.).
4. AHanu3 NpUPOAHBIX U CTOYHBIX BOJ HA COJEPKAHHE MUKPOIJIEMEHTOB.




MeToap! onpeieiIeHNs] OPraHUYECKUX BELIECTB B BOAAX.

3arpsA3HSIONINE MUKPO3JIEMEHThI TEXHOTEHHOTO MPOUCXOKICHHUS B IOUBAX M BO3MOXHBIE ITyTH MX ONpPEIEICHUs.
OCHOBHBIE 3TaIlbl TIOCTPOCHHS AaHATUTUYECKON METOIMKH MTPH aHAIHU3E TMOYB.

DJNeMEHTHBII 1 BeIIECTBEHHBIN aHAIN3 B aHAJIN3€E MTOYB.

. Meronsl pazaeneHus U KOHIEHTPUPOBAHUS OPraHUYECKUX MUKDPO-

MPUMECEH.

10. Metoap! orpeneseHusi IPUOPUTETHBIX 3arPsA3HUTENEH OKPYIKAIOUIECH Cpebl.

PEREE

6.3. Ilpouenypa oueHnBaHus

PetitunroBsrit 6amt mo BPC 3a paboTy B ceMecTpe 1o JUCHUINIMHE He MOXeT npeBbimath 100 6amios (min 51):
S=TK+IIK+A

Pacnipenenenue kommuecTBa 0AIIOB JIs TIOYYCHUS 3a4eTa WK dK3aMeHa:
TK+IIK ot 51 go 85; A ot 0 g0 15.

Ecnu npu n3ydeHnn AUCIUTUTAHBI Y4eOHBIM ITAHOM 3aITaHUPOBAHO BhINOHEHKHE pedepara, PI'P, kypcoBoro nmpoekra (paboTh),
TO JUTS X OIIeHKH BbLAensieTcs oauH [1K. Takue BumbI paboT oneHnBaroTes oT 15 1o 25 6amos.

Crnaua paboT, 3a1uIaHUPOBAHHBIX Y4eOHBIM IJIAHOM, SIBISIETCS 00SI3aTEIbHBIM JIEMEHTOM, HE3aBHCUMO OT KOJIMYECTBA HAOpaHHBIX
6amtoB o apyrum Bugam TK u ITK.

HesaBucumo ot pe3ynsTaToB npeabirymiero srana koHTposis B cemectpe (TK wmu I1K), obyuaronuiics qomyckaeTces K
CIIeIyIOLIEMY.

Ecnn oGy4atonuiics B KOHIE ceMecTpa He HaOpal MUHUMAJIBHOE KOJIM4YecTBO 0atos (51 6ami), To Ui Hero 00s3aTeIbHbIM
CTaHOBATCS:

- [IK — PI'P / xypcoBoii mpoekT (paboTa) / pedepar, 3armaHIPOBaHHBIN yueOHBIM IUTaHOM. Eciu npu u3y4eHHH AUCIUTLTHHEL
y4EeOHBIM IUIAHOM HE YCTAHOBJICHO BBIIIOJHEHUE BBIILICTICPEYHUCIICHHBIX PaboT, TO BhinosHsieTcst oxuH [1K, npeuioxkeHHbIi
npernoaBareseM (HanpuMep, YCTHBIN HIM IHCBMEHHBIH o1poc, pedepat, TeCTHpOBaHUE U T.11.);

- UK — cnaua 3a4eTa Wi 9K3aMEHA, B CPOKH, YCTAHOBJIEHHBIE PACIIMCAHHEM IIPOMEXKYTOUHOH arTecTanun. OLeHnBaHNE
MPOU3BOJUTCS MO MATHOANIBHOMU IIKane. B BenoMocTH B rpady «OKk3aMeHAI[OHHAS OIIEHKa) BBICTABIIAETCS OL[EHKA MO
pesynbraram HK.

MaxcumMansHoe koaudecTBo 6amios 3a PI'P / kypcoBoit mpoekt (paboty) / pedepaT, 3ammaHupoBaHHBIA y4eOHBIM IIJIAHOM PaBHO 25
(min 15). IepecdeT 6aNIOB B OIEHKY MO MATHOAIBHOM IIKaJIe BBIMOJHACTCS MO Tabmuie 1.

Ta6muna 1 — ITepecuer 6anmoB 3a pedepar, PI'P, kypcoBoit mpoekr (paboTy) 1o 5-Tu GanpHOM IIKaje
PefitunroBeiit 6amu1  OneHka 1o 5-Tu 6ajbHOM HIKaie

25-23 Omn4HO

22-19 Xopormio

18-15 Y 10BII€TBOPUTEIBHO

<15 HeynosnerBopurensHo

Kpurepun oneHK: ypoBHS c()OPMHUPOBAHHOCTH KOMIETEHIMH 1 BBICTaBICHNUS 0ayuIoB 3a pedepaT, pacueTHO-TpadmIecKyo padory,
KyPCOBYIO paboTy (IIPOEKT): COOTBETCTBHE COAEP KaHUs pabOThI 3aJaHNI0; TPAMOTHOCTD U3JI0KEHUSI U KauecTBO O(OPMIICHHS
PaboThI; COOTBETCTBHE HOPMATUBHBIM TPEOOBaHUSM; CAMOCTOSTEIILHOCTD BBIITOJIHEHHUS paboThI, IITyOHHa TPOpabOTKU MaTepHana;
HCTIONI30BaHNE PEKOMEHIOBAaHHON ¥ CTIIPABOYHOI JIUTEPaTypHl; IPABIIIFHOCTD BBITIOJIHEHHBIX PACcYeTOB M IpaMuecKol 4acTy;
000CHOBaHHOCTb U JJOKa3aTEIIbHOCTh BEIBOMIOB.

Jlyis pacdera HTOTOBOM OIIEHKH IO JUCIUTLTAHE HEOOXOAMMO UTOTOBBIC OaILTHI (S) MepeBeCTH B MATHOAIHHYIO MK C
WCTIOJIb30BaHUEM TaOJIUIIBI 2.

Ta6muna 2 — [Tepecuet UTOTOBBIX OAJUIOB AUCIMILUIMHEI IO 5-TH OABHOM MIKae
PefiTuHTOBBIH Gayn

(MTOrOBBIA OaJUT MO AMCHUILTHHE) Onenka mo 5-tu 6ambHOM HIKaje
86-100  OminyHO

68-85 Xoporio

51-67 Y 10BIETBOPUTEIBHO

<51 HeynosneTBoputensHO

HWroroseriii korTpons (MK) mpoBoautcst B popme 3adera mi sk3aMeHa. OIeHNBaHNE IPOU3BOIUTCS 110 S5-TH OaNbHOH IIKae.

OueHka c)opMUPOBAHHOCTH KOMIETEHIMIT y 00y4alomuxcsi U BBICTABICHHE OLIEHKH MO JUCLUILIMHE BEAETCS CIEIYIOMNM
00pa3oM : IS CTYIAEHTOB 09HOI (hopMBI 00yUEHHUSI NTOTOBAsI OIIEHKA IT0 JHUCIUIUTHHE BRICTaBisIeTcs o 100-0amipHOH cucteme,
3aTeM HEePEBOIUTCS B OLICHKU «OTIMIHOY, «XOPOIIOY», KYIOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIHHOY / «3aUTECHOY H «HE
3a4TEHOY; JUISl CTY/ICHTOB 320YHOM U OYHO-3204HOI1 ()OpMBI 00YUSHHUS OLIEHUBACTCS MO MATHOAUILHOM IIKaJIE, OLIEHKAMU
«OTIINYHON, «XOPOILIOY, «yJIOBICTBOPUTEIHHON, «HEYIOBICTBOPUTEIBHOY / «3aUTCHO» HIIH «HE 3a4TCHON.

Bricoxuit ypoBEeHb OCBOSHHS KOMITCTEHIINI, ITOTOBAsI OLICHKA IT0 AUCIHAIUINHE «OTINIHOY» WIH «3adTeHo» (86-100 6amios):
TIIyOOKO U IIPOYHO YCBOMII IIPOTPaMMHBIN MaTepHall, HCUEPIIBIBAOLIE, IIOCIEJ0BATENbHO, YETKO 1 JIOTHYECKH CTPOITHO ero
U3JIaraer, yMeer




TECHO YBSI3BIBATH TEOPHUIO C MMPAKTHUKOM, CBOOOHO CIIPABISETCS C 3aja4aMy, BOMPOCAMH U IPYTUMH BUJAaMU IPUMEHEHUS 3HaHUH,
NpUYEM HE 3aTPYJHSACTCS C OTBETOM IPU BUIOM3MCHEHUH 33/IaHHH, UCIIONB3YET B OTBETE MaTepuall y4eOHO! TUTEpaTypHI,
MIPaBUIIBHO 0OOCHOBBIBACT MPUHATOE PEIICHHE, BIIAJCET Pa3HOCTOPOHHUMY HABBIKAMHU M TIPUEMaMH BBITOTHEHUS TPAKTHIECKIX
3aga4d. CHCTEMHO U IIIAaHOMEPHO paboTaeT B TEUCHUH CEMECTPA.

[ToBbIlIEHHBIH YPOBEHb OCBOCHHUSI KOMIIETEHIIMN, UTOTOBAs OLIEHKA 110 TUCIMIUTMHE «XOPOLIO» WIIH «3auTeHo» (68-85 GamnoB):
TBEPAO 3HACT MaTepHa, TPaMOTHO U I10 CYIIECTBY H3JIaraeT ero, He JOIyCKasi CyIIeCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MPaBUIIBHO MTPUMEHSET TEOPETHUECKHUE TIOJIOKEHUS TP PEIICHUH MPAKTUIECKUX BOTIPOCOB U 3a/1a4, BiIajiceT HEOOXOIUMBIMU
HaBBIKAMH U TIPHEMaMH UX BBIMOJHEHUSI. CHCTEMHO U TUIAaHOMEPHO pabOTaeT B TEUSHUH CEMECTpa.

IToporoBslii ypoBeHb OCBOCHHS KOMIICTCHIIUI, HTOrOBas OIICHKA 110 JUCIUIUIMHE «YIOBJICTBOPHTEIBHO» HIIH «3a4TeHO» (51-67
0aJuToB): UMeEeT 3HAHHS TOJIBKO OCHOBHOTO MaTepHalia, HO He YCBOWII €T0 JieTallel, TOMyCKaeT HETOYHOCTH, HEOCTATOYHO
MpaBUIIbHBIE ()OPMYITHPOBKH, HAPYIICHHS JIOTUIECKOH MOCIEI0BATENEHOCTH B U3JIOKEHUN MIPOTPAMMHOTO MaTepHaa, UCIIbITHIBAET
3aTPyJHEHHS IPH BHITOJHEHHU MPAKTHICCKUX padoT.

IToporoBslit ypoBeHb OCBOCHHS KOMITCTCHIMI HE C(DOPMHUPOBAH, HTOTOBAs OIICHKA T10 TUCIUILIHHE «HEYIOBICTBOPUTEIEHOY HITH
«He 3a4TeHO» (MeHee 51 6aymna): He 3HaeT 3HAYUTENFHON YaCTH MPOTPaMMHOTO MaTepHuaa, JOMyCKaeT CYIIeCTBEHHbIE OIHOKH,
HEYBEPEHHO, C OOJBIINMHU 3aTPyIHEHUSIMH BBHITIOIHSAET MpaKTuueckre padoTel. Kak mpaBuiio, olieHKa «HEyIOBIETBOPUTEIHLHOY
CTAaBUTCS CTYJCHTaM, KOTOPBIC HE MOTYT MPOAOIDKUTH 00y4eHHEe Oe3 TOMOTHATEIBHBIX 3aHATHI 110 COOTBETCTBYIOIICH TUCIUIUINHE.

OOmuii mopsIIOK MPOBECHNUS MIPOLEAYPHI OIICHUBAHUS 3HAHWH, yMEHHIA, HABBIKOB U (VIJTH) OIBITA AESATEINBHOCTH, COOTBETCTBHUE
UHIUKATOpaM JOCTIKEHHs c(hOpMUPOBAHHOCTH KOMIIETEHIIMI OTpe/eNieH B CIEAYIOIUX JTOKaIbHBIX HOPMATHBHBIX aKTax:

1. TlonoxxeHue o TeKymiel arrecTanuy 3Hanui odydatomuxcss B HUMU Jouckoit TAY (B geficTByIOIIEH peaaKiium).
2. ITonmoxeHue 0 NPOMEKYTOYHOM aTTeCTaUK 00YYAIOIINXCS IO IIPOrpaMMaM BEICIIEro 00pa3oBaHus (B ACHCTBYIOIICH peJaKIun).

JIoKyMeHTBI pa3MelieHsl B cBoO0IHOM AocTyne Ha opunmanpHoM caiite HUMU Jlonckoii TAY https://ngma.su/ B paznene: ['naBHast
ctpanuna/Ceenenus 06 o6pa3zoBaTeNbHON Opranu3auui/JJoKyMeHTHI.

6.4. IlepeyeHb BH/10B OLICHOYHBIX CPEACTB

1. OHEHOYHBIE CPEJJCTBA TEKVIIEI'O KOHTPOJIA:

- TECTBI / BOIPOCHI JJIsl MPOBEJCHUS TPOMEKYTOYHOTO KOHTPOJIS;
- OJIaHKMY 3aaHAN 1U1d BeInosiHeHus PIP.

2. OIIEHOYHBIE CPEJICTBA [TPOMEXYTOUYHOM ATTECTALINU:
- KOMILUIEKT OMJIETOB IS 3a4eTa/ dK3aMeHa.

Xpanutcs B OyMa)kHOM/>JIeKTpOHHOM Brze Ha Kadenpe OTII.

7. YHAEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1. PekoMenayemast 1uTepaTypa

7.1.1. OcHOBHasl IUTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBO, ron

JI1.1 | IIstaunsiza E.B. Xumugeckre U (PH3UKO-XUMHUECKIE METO/IBI aHAITN3a Hosouepxacck: , 2014,
OKPYXaIOLIEH cpeabl: Kypc JEKIHH [T CTYICHTOB
HarpalieHus "DKOJIOTHUS U IPUPOJIONIONIb30BaHKE" |

JI1.2 | IIstauusHa E.B. Xumudeckrue ¥ PU3NKO-XUMHUIECKAE METO/IBI aHAIH3a Hosouepxacck, 2014,
OKPYXAFOIIEH CpeJbl: Kype JICKIHH [T CTYJCHTOB http://biblio.dongau.ru/MegaPr
HampaBieHus "DKOIOTUS U IPUPOAOTIONb30BaHMe" | oNIMI/Web
JI1.3 | Anexcangposa T.Il., |AHamuTHueckas Xumus: yueOHOE IOCOOHE Hoocubupck:
Amnapnes A. 1., HoBocubupckuii
KazaxoBa A. A., rOCyZapCTBEHHBIN
Kapynunna O. B. TEXHUYECKUI YHUBEPCUTET,
2016,

https://biblioclub.ru/index.php?
page=book&id=573734

7.1.2. lonoJHHUTEIbHAS JTUTEPATYPA

ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, ron




ABTOpBI, COCTaBUTENN 3arnaBue W3naTenbcTBO, IO
JI2.1 |AmapueB A. 1., AHanuTHuecKast XUMHUs: yaeOHoe mocobue HoBocubupck:
Anexcannposa T. I, HoBocubupckuii
KazaxoBa A. A., roCyapCTBEHHBIN
Kapynuna O. B. TEXHUUYECKUI YHUBEPCUTET,
2015,
https://biblioclub.ru/index.php?
page=book&id=438291
JI2.2 | dunumonosa H. A. AHaUTHYECKAs! XUMHSA: YIeOHO-METOJMIECKOE TOCOOHE TS Bosrorpan: Bonrorpanckuit
CTYZAEHTOB 3a049HOH (hopMbl 00yueHus: HanpasiaeHus 05.03.06 I'AY, 2017,
«3KOJIOTHS ¥ IPUPOIOTIOIH30BAHUE https://e.lanbook.com/book/112
370
JI2.3 | AposoBo3osa T.U. AHanuTHYeCKast XUMHUS (KOJTMIEeCTBEHHBIH aHanm3): y4e0. Hosouepkacck, 2021,
nocobue Juis cTy. Hampasil. "Ilegarormueckoe obpasoBanue”, http://biblio.dongau.ru/MegaPr
Hanpasil. "Xumus" oNIMI/UserEntry?
Action=Link FindDoc&id=38
3829&idb=0
7.1.3. MeTtoauyeckue paspadoTku
ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron
JI3.1 | HoBouepk. uHx.- Xumudaeckue 1 (PU3NKO-XUMHIECKAE METO/IbI aHAJIH3a Hosouepxacck, 2018,
MEJHOp. UH-T OKPYXAaIOIIEH Cpeabl: METOINIECKIE YKAa3aHUs 110 N3YUYEHHUIO http://biblio.dongau.ru/MegaPr
Jouckoit 'AY ; cocT. | Kypca M BBITOJHEHUIO KOHTPOJIBHOMN paboThI 1T OaKalIaBpoOB oNIMI/UserEntry?
E.B. [IaTHULBIHA, 32049HO# (hopMBI 00yd/ HarpaBiIeHUS "DKOIOTHI U Action=Link FindDoc&id=21
T.1O. Koxuna IpUPOIONOIb30BaHUE" 4420&idb=0
JI3.2 | HoBouepk. HHX.- AHanuThueckas XuMus (KOJIMYECTBEHHBI aHATN3): METO/. Hosouepkacck, 2021,
MEJAOP. UH-T yKa3aHusA 10 BBIM. pacd.-rpad. paboTel st CTY. 04. GOpMBI http://biblio.dongau.ru/MegaPr
Jouckoit 'AY ; coct. | 00y4. Hampag. "[lenarornyeckoe oOpazoBanue", HAPaBIl. oNIMI/UserEntry?
T.N. IpoBoBo30Ba "Xumus" Action=Link FindDoc&id=38
3828&idb=0
JI3.3 | HoBo4epk. HHX.- Metoanueckue yka3aHus: IO HAITMCAHUIO U 0(OPMIICHHIO Hosouepkacck, 2023,
MEJIAOp. WH-T pedepaTa A1 CTyICHTOB HAITPABICHUS — "DKOJIOTHS U http://biblio.dongau.ru/MegaPr
Houckoit 'AY; coct.: | mpupononons3zoBaHue” oNIMI/UserEntry?
E.C. KynakoBa Action=Link FindDoc&id=42
9178&idb=0
7.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHO# ceTu ""UnTepHeT"
7.2.1 | MHGPOPMAIMOHHO-CIIPABOYHBIC U TIOUCKOBBIE CUCTeMbI | http://www.chem.msu.su/rus/elibrary/
7.3 IlepevyeHb MPOrpaMMHOro odecnedeHust
7.3.1 Yandex browser
7.3.2 Microsoft Teams [Ipenocrasnsercsa 6ecriaTHO
7.4 llepevyenb MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 ba3zer nanabix OOO Hayunas a1ekTpoHHas http://elibrary.ru/
OoubIMoTEeKA
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJIMHBI (MO Y JIs)
8.1 2103 CrieraabHOE MOMEIICHHE YKOMIUIEKTOBAHO CIICITHATU3UPOBAHHON MEOENBIO U TEXHUUECKUMHU
CpencTBaMH 00Y9EHHS, CIy KaIlliMH TSI IPEICTaBICHI HH(OOPMAITNH OOIBIION ay TUTOPHH:
Habop nemMoHCTpanmoHHOTO 000pyA0BaHUS (IIEPEHOCHOI): 9KpaH - 1 1., npoekrop - 1 wr.,
HeTOyK - 1 mT.; Temaruyeckue miakatel — 5 wt.; Jocka-1 mr.; pH-metp — 1 mt.; KOK -2 -1
mrt.; TepmoctaTt Ouonornueckuii — 1 mr.; Mukpockorsl — 2 mT.; JlabopaTopHas mocyna;
PacTBOpBI peakTHBOB, HEOOXOTUMBIX JUTSI BBITIOJHEHHS nabopatopHsIx padot; Croun
nmabopartopHslit croifka — 1 mT.; CymunsHsli mkad — 1 mT.; Cron-tymba — 3 mr.; YueOHO-
HarISIHBIC TOCOOHS: MaKeThl, IIAKAThI, CTCHIB, HaTypHble 00pasubl; Jocka -1 mt.; Paboune
MecTa CTyZeHTOB; Paboune mMecrta nmpemnomaBaTems.
8.2 2313 CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0O M TEXHIYECKIMI
cpeAcTBaMH 00yUeHHsI, CITy>KAIIUMHU [T PeACTaBICHUs HH(POPMAaLUU OOJBIION ay JUTOPUH:
Habop neMoHCTpalmoHHOTO 000pyI0BaHus (TEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
wt., npoekrop Acerx113PH — 1mt., o5kpan HacTeHHBIH — | WIT.; Y4eOHO-HarIsAAHBIE TocoOms — 15
mrt.; PaGoune mecra ctyneHToB; Pabodee MecTo mpemnogaBatens.
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[TomernieHne YKOMIUIEKTOBAHO CIICIHATHN3UPOBAHHON MEOENBI0 M TEXHUUECKUMU CPENICTBAMU
00y4eHUsI, CITYKAIUMHE JJIsl IPEACTaBICHU HH(GOPMALUK U OCHAILICHO KOMIIBIOTEPHOI TEXHUKOH ¢
BO3MOXKHOCTBIO MTOJKITIOYCHUS K CeTH «IHTEpHET» U 00eCIIeYCHHEM JIOCTYIIA B AJIEKTPOHHYTO
nH(popMannoHHO-00pa3zosatenbHyto cpexy HUMU lonckoit TAY: KommeioTeps! Mapoxk: Intel
Celeron 430 — 1 wrt.; Celeron 366 — 1 wt.; Femoza — 2 mt.; Monurtop VS — 1 mrt.; MoHuTOp
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 wit.; Kadenpanbuas oubnmoreka;

Cromnbl koMnbioTepHBIE — 6 mT.; Cron-TyMO0a — 5 it.; Crynbs — 16 mr.; TemaTHueckue TaKaThl
—5mr.; Jocka— 1 mr.; Paboumne mecta cryaenToB; Pabodee MecTo mpenogaBaTes.

8.4

2321

CrnenunanbHOE MOMEUICHHE YKOMILICKTOBAHO CICHUATH3HUPOBAHHON MEOEIBIO i TEXHHUECKUMU
CpeZIcTBaMH O0YUEHHsI, CITYKAIIUMHU [T TIpecTaBiIeHus napopmanuu ayauropun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHHS (TIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mr.,
npoekrop Acerx113PH — 1mt., 5kpan HacTeHHBIH — | mT.; Y4yeOHO-HAMIsAAHBIE MOCcOOus — 9 T, ;
Jocka - 1 miT.; Paboune Mecta cTyaeHToB; Pabodee MecTo mpernogaBaTesis.

9. METOIMYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIIUXCA IO OCBOEHUIO JUCHUIIIIMHBI (MOAY JISA)

MeTtoandeckie peKOMEHIAINH 10 OPraHU3alMK CaMOCTOSTEIbHOM paboThl 00yuaromuxcs B HUMUW AT AY[DnexkrpoHHbIi
pecypce] : (BBen. B neiictBue mpukazoM aupekropa Nel06 ot 19 urons 2015r.) / HoBo-yepk. nmx.-menuop. uH-T JloHckoi ['AY .-
OnexrpoH. AaH.- HoBouepkacck, 2015.- Pexxum goctyna: http://www.ngma.su
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