‘“une’
MHWHOBPHAYKHN POCCHUHA

(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«APKYTCKHUH FOCYI[APCTBEHHI)IFI YHUBEPCUTET»
OI'bOY BO «UT'Y»

Kadeapa ¢pusuko-xumnyeckoi 0monoruu, 0MoMHkeHepru U OHONH(OPMATHKH
5

Pa6Gouas nporpaMmma quCUMILIHHBI

Haumenosanue sucuummnst: 51.0.30 «OUBUKO-XUMUYECKHUE  METOJbI
NCCIEAOBAHUN»

CrneuunansHocTs: 06.05.01 «buounxenepus u OuonHpopMaTHKa»
KBanudukanus BeITycKHUKA: OMOUHXKEHEP U OMOMHGOPMATHK

dopma 00ydeHUs:: OYHAS C DIIEMEHTAMHU JJIEKTPOHHOTO OOYYEHHUS W JAMCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUI

T =

Cornacorano ¢ YMK 6H0N0ro-no9IBeHHOTO Pexomeniosaso kadeapoll GHsnKo-XuMHIecKol
Guonoruy, GuonHmenepu 4 SuonndopMarugy

dakylbrera

IlpoToxon P\_77 oT W I }4‘\31&32} 1704 3074
Ilpencenatens : i(SZyo_-/"— B.I1. Caropaposa

Wpxyrck 2024 .



Coneprkanue

|. Llenb U 3a0aUH JUCIIUTUTHBL .. ...eueeteeneente et aneenteneaneaneanneanenn
Il. Mecro nucuurumunsl B ctpyktype OIIOIT ...
I1l. TpeGoBanus Kk pe3yabTaTaM OCBOCHUS TUCIUTIIUHBI ........c.veen... ..
IV. CopepxaHue U CTPYKTYPA AUCHMILTHHBL . ...veneenneneeneeeeeneennennnn.
4.1 CopeprxaHue JUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM, C
yKa3aHUEM BUJIOB YY€OHBIX 3aHATUN U OTBEJCHHOTO HA HUX KOJMYECTBA
aKaJeMHYECKHX 4acoB
4.2 TIna" BHEAyJUTOPHOM CaMOCTOATENBHON paboThl 00YJaOLINXCS 110
D112 6301711811705 (<N
4.3 CoepKaHUE YICOHOTO MATEPHATIA . ..vvvenrenreenrenneannennenneennennss
4.3.1 IlepeueHb CEMUHAPCKUX, MPAKTHYECKUX 3aHATHH B Ta00OPATOPHBIX
0T L0101 P
4.3.2. Ilepeuenb Tem (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSTEIHLHOE
M3yYeHHE B PAMKAX CAMOCTOSTEIBHON PAOOTHI CTYACHTOB ....'veeneeeneenannene.
4.4. Meronuyeckue YyKazaHHUS IO OPraHMU3alMU CaMOCTOSITEIBHOM
PAOOTBI CTYIIEHTOB .. uteutete et enteentene et eneeteate et enteaneeneeseeneeneennenns
4.5. IlpumepHasi TeMaTHKa KYpPCOBBIX PA0OT (ITPOEKTOB) ......evvennnnn...
V. YyeObHo-meTonuueckoe ¥ MHPOPMAIIMOHHOE  OOECredYeHHne
107003102 0UR1071 21 (N
Q) TIEPEUCHD JTUTEPATYPBL .. eeveenreenteenteenneeaneeeneenneeenneenneeaneeenns
0) CITUCOK aBTOPCKHX PABPAOOTOK. ... .ureennreenteenneeanneanneeanneanneannnns
B) CIIMCOK aBTOPCKUX METOJUYECKUX PAZPAOOTOK ....vevverneeneennennnnn.
r) 0a3pl JaHHBIX, [OUCKOBO-CIIPAaBOYHbIE U WHGOPMAIMOHHbBIE
032 65 Y)Y 15
VI. MatepuanbHO-TEXHHYECKOE 00ECTIeUCHUE TUCHUTUTHHBI . .....v'vuenn.....
6.1. Y4eOHO-1a00paTOPHOE OOOPYHOBAHUE . ..'vvenreeneenranneannannennns
6.2. ITpOrpaMMHOE OOCCIIEUCHIE . ...vuveenreenrreanreenneeanneenneenneennss
6.3. TexHuYeCKHEe U JIEKTPOHHBIC CPEICTBA OOYUCHHS ..................
VI1l. OOpa30BaTEIBHBIE TEXHOMOTHH .. ..eneeueeneneneentnnenteneeneatenneneeneanens
VIIl. OueHounble MaTepHaibl JUIsl TEKYIIETO KOHTPOJS U MPOMEKYTOUHOU
211 (T 111171

cTp.

g1 w ww

(o]

11

12

13
14

15
15
18
18

18
19
19
19
19
20

20



|.Iesu 1 3a1a4M JMCHUNJIMHBI:

Hesab: V3y4nTh OCHOBBI TEOPUM M MPAKTUKU (PU3MKO-XMMHUYECKOTO aHAIN3a BEILECTB,
OCHOBHBIX O3KCHEPHUMEHTAJBHBIX 3aKOHOMEPHOCTEH, JIeKalluX B OCHOBE (PHU3HKO-
XUMHUYECKHX METOJIOB UCCIICIOBAHUS, UX CBSA3H C COBPEMEHHBIMU TEXHOJIOTUSAMH, A TAKXKE
dopMupoBaHHe Yy  CTYAGHTOB  KOMIETEHIMH,  IO3BOJIAIONIMX  OCYIIECTBIATH
HKCIEPUMEHTAIBHOE UCCIICA0OBAHNE CBOMCTB MOJICKYJISIPHBIX OMOIOTHYECKUX CUCTEM.
3agaun:

e  O000MIUTH M CUCTEMATU3UPOBATh 3HAHUS U MIPEJICTABICHHS O (PyHIaMEHTaIbHBIX 3aKOHAX
U OCHOBHBIX METOJax HCCIENOBaHUA (PU3MKO-XMMHUYECKHX CBOWCTB M CTPYKTYPHI
BEILIECTB;

¢ chopMyIHpPOBATh OCHOBHBIC 33124l (PU3UKO-XUMHUYECKOTO aHATIN3a, YCTAHOBUTH 00JIACTh
¥ TPAHUIBI IPUMEHUMOCTH PA3JIMYHBIX METOIOB B OMOJIOTHH;

® pPaccMOTPETh OCHOBHBIE IIPHEMBI U METO/IbI SKCIIEPUMEHTAIBHOTO HCCIIEAOBaHUS (PU3HUKO-
XMMHYECKHX CBOMCTB OHMOJIOTHUECKHX CHCTEM, HCIOJb30BAaHHE JTUX METOIOB B
COBPEMEHHBIX TEXHOJIOTHUSAX;

® U3y4uTh oOIIME TabOpaTOpHBIC U CIICHHATIbHBIE METO/Ibl HCCIICOBAHUS OMOIOTHIECKUX
00BEKTOB, PACCMOTPETH MPHHIUIIEI PA0OOTHI COBPEMEHHON aHAINTHYECKOH anmaparypbl;

e 00yYUTH OCHOBAM IOCTAHOBKH 3KCIIEPHUMEHTA U 00pa0OTKH MaTepHajioB UCCIIETOBAHMS,

® 03HAaKOMHUTH C OCOOCHHOCTSIMH aHAIN3a PEATbHBIX 00BEKTOB OKPYKAIOMIECH CPEIbl.

ILMECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Vueomas mucimiumHa b1.0.30 «DU3MKO-XMMHYECKHE METOALI HCCIIELOBAHUI
OTHOCHUTCS K 00s3aTeIbHON YacTh mporpamMMmel. M3yuaercst Ha 2 kypce, B 4 cemectpe.

2.2. JIns u3y4yeHus JaHHOU y4eOHOM JUCIUILTUHBI HEOOXOJMMbI 3HAHHSI, yMEHUS 1 HABBIKH,

dbopMupyeMBbIe TPEANICCTBYIOMNUMHI JUCIUAILINHAMEA YI€OHBIX TIporpamMm crenuanutera «O0mas
ouonorus», «Matematuka», «OOmas u HeopraHuyeckas XuMus», «OpraHudeckas XUMH,
«Dusuka», «OCHOBBI aHATUTHYCCKOH, (U3MUECKON M KOJUIOMIHON XUMHUS», «BHOXUMUSY.
CryneHT, NOpUCTYNAOIUA K HM3YYCHUIO JUCHUIUIMHBL «DU3UKO-XUMUYECKUE METOMbI
WCCJICIOBAHMI», JOJDKEH 3HAaTh OCHOBHBIE (DU3MYECKHE W XHUMHUYECKHE TEOPUM, 3aKOHBI U
IPUHLIMIBI: CBOMCTBA PACTBOPOB; OCHOBHBIE THIIBI XMMUYECKUX PABHOBECHUM; CTPOCHHUE U
(UBUKO-XMMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTUHEHUN; OCHOBBI TEOPUH
JJIEKTPUYECTBA;  XApPaKTEPUCTUKU  DJIEKTPOMArHUTHOIO  M3JIy4YECHUsS;  B3aMMOJCHCTBHE
ANEKTPOMATHUTHOTO U3JIyY€HUS C BEIIECTBOM; OCHOBHBIE IMMOHSTHUS ONTUKH; €AUHULIBI U3MEPEHUS
(bu3NYECKUX BETUYHH U UX PA3MEPHOCTH.
2.3. [lepeuens mocaeyIONMX YISOHBIX TUCITUTUIAH, I KOTOPBIX HEOOXOIUMBI 3HAHHUSI, YMCHHUS
U HaBbIKH, (opMuUpyeMble HaHHOM yueOHOHM nucuuruMHOM: buodusuka, buortexHomorus,
Monexynsipaast 6uomnorus kietkd, Hano6uorexnonoruu, bospiiol mpakTukym mo mpoduio,
OcHoBBI  pU3UKO-XUMHUYECKOH Ouonoruu, buomarepuanoBeaenue, HaHoOmoaHamuTHUeCKHe
cucteMbl, CoBpeMEHHbIE  METOJABl ~ MHUKPOCKOTHH, Y4eOHas  MpakTHUKa:  Hay4dHO-
ucclenoBarensckas pabora (TOTydyeHHE TEPBUYHBIX HABBIKOB HAyYHO-HCCIEI0BATENbCKON
pabotsl), [Ipenaunnomuas npakTuka.

1. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCLHUIIJINHBI
IIporiecc OCBOEHHUS AMCHUIUIMHBI HampaBiieH Ha (OpMUpOBaHHE KOMIIETEHIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBineHuro moxaroroBku 06.05.01
«buounxenepus u GuonHpoOpMaTUKaY!
OIIK-2: Cnoco0OeH MCIOIbh30BaTh CICUAIM3UPOBAHHBIC 3HAHUS (YHIaMEHTAIBHBIX Pa3/IeioB
MaTeMaTHKH, (U3WKHA, XUMHAM U OHOJOTMM JUIs TPOBENEHHUS HCCIEOBaHUI B obiactu
OronHXkeHepur, ONOMH(POPMATHKU M CMEKHBIX AUCHHUIUIMH (MOyJel);



OIIK-3: CrocobeH MpOBOAMTH 3KCIEPHUMEHTAIbHYIO paboTy ¢ OpraHu3MaMu M KJIETKaMHu,
UCTIONIB30BaTh (DPU3NKO-XMMHYECKHE METOJbl HCCIICTOBAHUS MAKPOMOJIEKYJ, MaTeMaTH4ecKue
METO/bI 00pabOTKH pe3yIbTaTOB OMOIIOTUYECKUX UCCIICIOBAHUI.

Hepeqenb IVIAHUPYEMBIX pE3yJabTaTOB oﬁyqe}mﬂ no TMCHMUIIVIMHE, COOTHECCHHBIX C

HHAUKATOPAMM JOCTHKEHUSI KOMIeTeHIH I

KoMmnerennus Nuaukaropsl PesyabTaThl 00yyeHus
KOMIIeTeHIH i
OIIK-2: Crnocoben | UIK onk-2.1 JemoHCcTpUpYyeT CHeLHUATU3UPOBAHHbIC
UCII0JIb30BaTh 3uamo: 3HaHUs B oOnactd  (yHIaMEHTaNIbHbBIX
cHenualn3upoBaHHbIC CIEeLMaIM3UPOBaHHbIE pa3ienoB MaTeMaTWKH, (HU3UKH, XUMUH,
3HaHUS (PYHJAMEHTAJIBHBIX | 3HAHUS B obsactu | Ouosoruu u NIEPCIIEKTUBBI
pa3zenoB MaTeMaTHKH, | pyHIaMEHTaIbHBIX MEXIUCLHUIUITMHAPHBIX UCCIEA0BaHUN
bu3uky, XUMHH U | pa3neioB MaTeMaTHKH,
OuMoJIOTUM [T IpOoBeieHUs | (PU3HKH, XHAMUH,
UCCIIeIOBaHUM B 00JacTu | OMOJIOTUU U NEPCHEKTHBbI
OMOUHKEHEpUH, MEXIUCLIUIIIIMHAPHBIX
OnonHGOPMATHKN U | UCCIIEOBaHUM;
CMEXKHBIX mucuuiind | H/[K onk 2.2 YMeer ucronb30BaTh HABBIKH IIPOBEACHUS
(MonyJiei) Ymemns: UCCIIeIOBaHUM B 00acTH OMOMH)KEHEpUH,
HCIIOJIb30BaTh HaBbIKU | OMOMH(OPMATUKH c Y4ETOM
IIPOBEJICHUS CHELMATU3UPOBAHHBIX  (PYHIaMEHTaJIbHBIX
uccle0BaHU B o0JacTu | 3HaHUM
OMOMH)KCHEPHH,
ouonHpOpMaTHKI c
y4EeTOM
CHeIMaTN3UPOBAHHbBIX
(byHIaMEeHTaIbHBIX
3HAHUII;
UK onk 2.3 Bnageer wmeromamu Xxumuu, GU3MKH U
Bnaoembu: MaTeMaTUYECKOTO  MOJCIUPOBAHUSA  JJIS
METOAAMU XUMUH, (U3UKU | IPOBEIEHUST HUCCIEeOBaHMA B  00JacTu
u MaTEeMaTHYeCKOro | OMouHX)eHeprun, OMOMHPOPMATHKU
MOJIETTUPOBaHUs JUISL
MIPOBEJICHUS
UCClleIoOBaHU B obiacTu
OMOMHKEHepuH,
O6uonHpOpMaTHKI
OIIK-3: NAK onk-3.1 [IpoBOIUT SKCHEPUMEHTAIBHYIO PadOTy C
CriocobeH npoBOIUTH 3uamo: OpraHu3Mamu u KJIETKaMU c
AKCIIEPUMEHTAIbHYIO AKCIIEPUMEHTAIILHYIO HCIIOJIb30BaHHEM (U3UKO-XUMHUYECKUX
paboTy ¢ opranu3MamMu 1 | paboTy C OpraHM3MaMHU U | METOAOB HCCIIEIOBaHUS MAaKPOMOJIEKYJ
KJIETKaMH, UCIOJIb30BaTh | KJIETKaMu c
(bU3UKO-XMHYECKHE UCMOJIb30BaHUEM (HU3UKO-
METO/IbI UCCIIEIOBAaHUS XUMHYECKHX METOJI0B
MaKpOMOJIEKYI, UCCIIEIOBaHU
MaTeMaTUYeCKUe METOJbl | MAaKpPOMOJIEKYJ
00paboTKH pe3yabTaToOB HJIK ok 3.2 JIeMOHCTpUpYET IPAKTUYECKHE  HABBIKH
Ymemon: MaTEeMaTHYeCKUX  METOJ0B  00pabOTKu




OHMOJIOTUYECKUX
HCCIIeIOBaHUIM;

MPaKTUYECKHE HaBbIKU
MaTEeMaTHYECKUX METO/IOB
00pabOTKH  PE3yJIbTaTOB
AKCIIEPUMEHTAITLHBIX
HUCCIIEIOBAHUN

pe3yJIbTaTOB AKCIEPUMEHTATBHBIX
HUCCIIENOBaHUN

HJIK ok 3.3
Bnaoemo:

OIIBITOM MIPUMCHCHHS
METOJIOB JUIST
HCCIIEIOBaHUS
MaKpOMOJICKY/I,
00paboTKH  pe3yabTaToOB
OMOJIOrHYECKUX
HCCIICAOBAHUIA,
MIPOTHO3UPOBAHUS
MEPCIEKTUB U COIMATbHBIX
IMOCJIECTBUI CBOEH
npodeccnoHaTBEHOM
JIEATEIILHOCTH.

BJIaIIeeT OIIBITOM IMPUMCHCHUA MCTOA0B JIJIsA
UCCIICIOBAaHUST MaKPOMOJICKYJ, 00paboTKH
pe3ynabTaToOB OMOIOTHYECKHUX
UCCIICIOBaHHIA, POTHO3UPOBAHUS
MNEPCICKTUB HU COLMAJIBHBIX HOCJICIICTBI/Iﬁ
cBOEH POQeCcCHOHATBHOM IESTETLHOCTH.




IV.COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0LeM TUCHUILINHEI COCTABJAeT 4 3a4eTHBIX equHHuILI, 144 yaca

N3 aux PEAINUIYETCS C UCIIOJIB30BAHUEM 3JICKTPOHHOI'O O6y‘IeHI/IH 1 JUCTaHIIMOHHBIX O6paSOBaTeJ'IBHBIX TexHoyorui 18 yacos.

®opMa NPOMEKYTOUYHON ATTECTAIUM . IK3AMEH.

4.1 CoaepsxkaHue JMCUMILIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM, € yYKa3aHHEeM BH/JI0B Y4eOHBIX 3aHATHIl M OTBeAEHHOr0 HA HHUX
KOJIMYeCTBA aKA/IeMHYECKUX YACOB

Ne Pa3zgen pucuunjinHbl/ TeEMa - Bunet yueOHoi paboThl, dopMa TeKyLIero
n/H S | BKIIOYas CAMOCTOSTEIBHYIO paboTy 00Y4arOUXCs , | KOHTPOJIs
= E MIPAKTUYECKYIO MTOATOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
2 2 (B wacax) dopma
(5} o
S = NPOMeKyTOUHO
52, KonTtakTHas paboTa npemnoaaBarens ¢ =
= o A aTrrecTaluu
] 00yJaromuMucs =
2 = < (mo cemecTpam)
S S & =
Q = " «®
ol « = 3 © g
5 : % £ | Jlekuus Cemunap/ Koncyapramusi | 5 &
g = = = IpakTHYECKOE, e s
= o = -
8 Q g S JabopaTopHoe 8 -
R a 3ansaTHe/ =
1 2 3 4 5 6 7 8 9 10
1 Beenenne. OOmiasi xapakTepucTuka (U3HMKO- KoHTtpobHbIe
XMMHYECKHX METOJOB aHAIH3a. 4 13 4 8 1 BOTIPOCHI U 3a/1a4H
2 KouTtposbHbie
OU3NKO-XUMUYECKAsI XapaKTEPUCTHUKA
4 13 4 8 1 BOIIPOCHI U 3a/1a4n
MaKpPOMOJICKYI.
3 MeTopl HEMOCPEICTBEHHOTO HAOIOICHUS Konrp. Bomp. n
3aa4u, 3aliuTa
41 13 4 8 1 Aarii, st
OTUCTA, IMPE3CHTALIA
JOKJIaaa




Xpomatorpadus

KonTp. Bomp. n
3aJa4u, 3almuTa

JOKJIaga

DnekTpodopes

KownTp. BomIp. 1
3a1a4u, 3aluTa

JOKJIaga

CHCKTpOCKOHI/I‘-IeCKI/IC METOABI

KonTtp. Bomp. u
3a/1a4m, 3aIuTa

JOKJIaga

Hentpudyruposanne

Kourtp. Bomp. u
3a1a4u, 3aluTa
oTyeTa

[Ipoune pu3NKO-XMMHYECKIE METOBI aHATH3a

KountponbHbie
BOIIPOCHI U 33Ja4U

4.2 Ilnan BHeay[[l/lTopHOﬁ CaMOCTOSITEJILHOM paﬁoTbI oﬁyqaloumxcn o JTUMCHUIIJINHE

Cemectp

CamocrosTenpHast padoTta o0yyaromuxcs

Hazanue pasaciia, TCMblL

Bun camocTosTenbpHO# paboTh

Cpoxu
BBIITOJIHCHU S

TpynoeMkocTsb
(dac.)

OneHoyHoOE
CPEIICTBO

YuebHo-
METOIUYECKOE
obecrieueHne
CaMOCTOSTEILHON
paboThI

Beenenue. O6mas|PaboTa ¢ nuTepaTypoil U HHTEPHET-UCTOYHUKAMU

XapaKTepUCTHKa (HU3HKO-
XUMHYECKHUX METOZIOB
aHanu3a.

1,2

KontponbHbie
BOIPOCHI
3aJauu

n

Pazgen 5 a-r
HacTosAIEH
MPOrPaMMBbI

OTYCTA, IMTPE3CHTALINA

OTYCTA, MPE3CHTALIUA

OTYCTA, MPE3CHTALIUA




CamocrosTenpHast padoTa 00yJyaromumxcs Y4ebHo-
METOJMYECKOE
OueHounoe
Cemectp| Ha3panue pa3zena, TeMbl . Cpokn | TpymoeMKocTb obecrieueHue
Buj camocTosTensHON paboThI CPeICTBO .
BBITIOJTHEHUS (dac.) CaMOCTOATEIIBHON
paboTHI
o ———— Pabora c nureparypoit 1 HHTepHET-UCTOUHUKAMHU P 5
KonTponbHbie asper. > aT
5 |XapaKTepuCcTHKa 3.4 1 BOTIPOCHI a|HACTOsIIIeH
MaKpPOMOJIEKYIL. 3a1auu IPOTPaMMBbI
Mertobl Pabota c nmuTepaTypoit 1 HHTEPHET-UCTOYHHUKAMHU Konrtp. Bomp. u p 5
azzen a-r
HEIIOCPEICTBEHHOTO 3anaun, s3ammTall SN >
npeseHtanus  |[IPOrPaMMBbl
JOKJIana
PaGora ¢ nureparypoit 1 HHTEpHET-UCTOUHUKAMHU Konrtp. Bomp. u
Xpomarorpadus -
P pad 3a7a4u, 3aluUTa Paspen § a-r
5 7-10 1 OTYeTa, HaCTOAMICH
Mpe3eHTalus HPpOrpamMmal
JIOKJIana
Pabora c nmureparypoit 1 HHTepHET-HCTOYHUKAMHI Kontp. Bomp. u
KT
OnexTpodopes sajaun, sammraPasgen 5 a-r
5 11-13 1 oTy4eTa, HACTOSAIIEN
HOPE3EHTAMA  [TpOrpamMMBl
JIOKJIaia
PaGora c nuteparypoit 1 HHTepHET-UCTOUHUKAMHU Konrtp. Bomp. u
CHexTpocKonu4ecKue P 5
3amaqm, 3amuralPaszien a-r
5 METOBI 14, 15 1 oTuera, HACTOSAIIEH
Ipe3CHTalnA IIporpaMmal
JIOKJIa1a
[enrpudyruposame PaGora c nuteparypoit 1 HHTepHET-UCTOUHUKAMHU Konrtp. Bomp. u
PHOYTHP 3amaum, 3ammralPazmen 5 a-r
5 16,17 1 oT4eTa, HACTOSAIIEN
IpEe3CHTAUA HpO]"paMMBI
JIOKJIa1a




YuebHo-

CamocrosTenpHast padoTa 00yJyaromumxcs

METOANYECKOe
OnenouHoe A
Cemectp| Ha3panue pa3zena, TeMbl . Cpokn | TpymoeMKocTb obecrieueHue

Bun camocTosiTensHOR paboTh CpPEICTBO .
BBITIOJTHEHUS (dac.) CaMOCTOATEIIBHON

paboTHI

Pabota ¢ nuTepaTypoil 1 HHTEPHET-UCTOYHUKAMU KontposnbHeie

[Tpoune dusuko- patyp p BOH;SCH u Pazmen 5 a-r

5 |XUMHYECKHE METO/bI 18 3aa9K HACTOSILIEH

aHanusa IIPOrpaMMBl

OO6muii 00beM CaMOCTOATEIHLHOM PabOTHI IO TUCIUILTHHE (4ac) —/




4.3 ConepixaHue y4eOHOT0o MaTepuaa

Conep:xkaHue pa3iejioB U TeM THCHUTIHHbI

Tema 1. BBenenne. O01ias xapakTepucTuka pu3nKo-XuMHYECKHX METO10B aHAJIH3A.
[lpeqmer w 3amaum Kypca. MecTo M pOJb COBPEMEHHBIX (DU3HKO-XMMHUYECKHX METOJIOB
UCCIICIOBAaHHS B COBPEMEHHOM OMOJIOTUH, SKOJIOTUH U MeTuIHEe. CBSA3b IUCIUILTIHBI C XUMHUEH,
(GU3UKOI, MATEMATUKON M CMEKHBIMU JIUCHUIUIMHAME. [IpUHIMIBI KiaccupUKauu (GH3HKO-
XUMHUYECKHX METOJIOB aHan3a. MeTo/1bl HeMOCPeACTBEHHOTO HAOI0IeH L. MeTOo/ bl pa3/ieNeHHs
U ujeHTU(UKAMK BemecTB. [ maponnHamudeckue MeToabl. CIEKTPOCKONMUYECKHE METOJIBI.
O6mue naboparopusie MeToabl. MHbIe MeToabl aHanu3a. UyBCTBUTEIBHOCTH METOJ0OB. Busl,
UCTOYHUKA W XapaKTEPUCTHKH TOTpeImHocTeld. Maremarndeckas o0pabOTKa pe3yJbTaToB
U3MEPEHUM U DKCIIEPUMEHTOB.

Tema 2. ®U3UKO-XUMHYECKAS XaPAKTEPUCTUKA MAKPOMOJIEKY.JI.

Pasmepsr monekyn. Opranndeckue KHCHOThL. OOIas XapakTepUCTHKA aMHUHOKHCIOT. 3apsij
MoJeKkyibl. [lonsgpHble 1 HENOJIspHbIE aMUHOKUCIIOTHI. [losinnenTuiHble U MOJMHYKICOTUAHbIE
nenu. CBs3u, 00yCIOBIMBAIONINE B3aMMOACHCTBIE aMUHOKHCIIOT B Oenkax. [lenTunnas cBs3b.
HyknenHoBble KucioTbl. KOMIOHEHTBI HYKJIEMHOBBIX KHUCJIOT. AB3OTHUCTbIE OCHOBaHMI,
HYKJIEO3U/Ibl, HYKJI€OTUIbl. CBS3M, BO3HMKAIOUIME B IOJMHYKJICOTHUAHOM uenu. I[lepBuunas,
BTOPUYHAs, TPETUYHbIE CTPYKTYpbl O€IKOB M HYKIEMHOBBIX KHciaoT. HaTtuBHas wu
JeHaTypUpOBaHHAsl CTpyKTypa Omononmmepa. llepexon crupanb-kiyOok. JleTepreHTsl.
Penaryparus, nuccouuanus u peaccouuanus. [ mopuanbie Mosiekynbl. JINHeHHbIE U HUKIUYECKHE
HOJIMHYKJIEOTHIHbIE MOJIEKYJIBI.

Jlunuasl u yraeBonsl. OOmIas XapakTepUCTUKA. BplnesneHue M MeToJbl KayeCTBEHHOro W
KOJIMYECTBEHHOTO aHanu3a. HU3KOMONIeKyNsipHbIE OpraHWYecKHWe BemiecTBa: (hIaBOHOMIIBL,
JIKAJIOUbl, TEPHEeHOMbl. MuHepaibHble BellecTBa. MeTOoAbl M3BJICUEHHUS U OIpelesIeHUs
OTJICIbHBIX KOMIIOHEHTOB.

Tema 3. MeToabl HENOCPEACTBEHHOT0 HAOIIOEHUS

Onrtuueckass MuKpockonusi. OCHOBBI TEOPUHM MHUKPOCKONWHU. TemHomosbHas, (a3oBo-
KOHTpacTHasi, MHTePPEPEeHLHOHHAs, MOJIAPU3ALUOHHAS MUKpOCKomHus. JIIOMHUHECIIEHTHas U
dyopecnieHTHass MUKpockonus. KoHdokampHas MEKPOCKOTIHSI.

OneKTpoHHass MUKpockonus. [IpuHuunm nelcTBUs 3NEKTPOHHOrO MHKpockona. lloaroroska
obpasnoB. KontpactupoBanue. TpaHCMUCCHOHHAS M CKaHUPYIOIIAs MUKPOCKOIHUS. 30HI0Bas
MUKpOCKOMHUSA. BO3MOKHOCTH pa3HbIX BUIOB MUKPOCKONMHUU U cepbl ux npumeHenus. [{uto- u
TUCTOXUMHYECKHE MUKPOCKOMIUYECKHUE HcclieqoBanus. VccnenoBanue JoKalu3aluy BEIIECTB B
KJIeTKe. MUKPOCKONMYECKHUE MOIX0/Ibl B U3YYEHHH CTPYKTYPHOU OpraHU3aluu KJIETOK U TKaHEH.

Tema 4. XpomaTtorpadus

Hcropus passutus xpomarorpapuu. Kraccudukamus xpomarorpadpuueckux. Duznko-
XUMHYECKHE OCHOBBI XpOMaTorpauueckoro mnporecca. Teopuss TEOPETHUECKHX TapeloK U
KUHeTHYecKast Teopust Xpomartorpaduu. @DakTopbl, BIMSIONME HA CEJIEKTUBHOCTh U
3¢ (EeKTUBHOCTH pa3esieHns. XpomMaTorpaduueckuil MUK U ero XxapakTepucTuku. Bpems u o0bem
ynepxkuBanus. Koadduiuments! ynepxuBaHus, €eMKOCTH, CEIIEKTUBHOCTH. AHAlIM3 U METOJIbI
pacuera xpomaTorpamm. KauecTBEeHHBIN U KOJTMYECTBEHHBIN aHaIu3. MeTol HOPMUPOBKH, METO/T
BHEIIHETO CTaHAAapTa U METOJ BHYTPEHHEIO CTaH1apTa.

["azoBas xpomarorpadus. Knaccuduxamus MeTonoB ra3zoBoii xpomarorpaduu. HemonprkHbie
¢a3pl, ciocoObl UX MOJXY4YeHUs U MOAroToBKU. Kiaccudukaius HocUTenel B ra30KuaKOCTHON
xpomaTtorpaduu. XapaKTepUCTUKH HEMOJBMKHBIX JKUIAKUX (a3. OCoOEHHOCTH Tra30BbIX
xpomarorpadon. CriocoObl BBEIEHUS JKUIAKUX U Tra30BbIX Mpo0. JleTekTopbl, o0uue TpeGoBaHus
Y OCHOBHBIE XapaKkTepucTHKu. CriocoObl KOHIEHTPUPOBAHUS MUKPOIIPUMECEH U3 BO3AyXa, BO U
IIOYB.

KunkoctHas xpomarorpadus. OcOOEHHOCTH U KiIacCHU(PHUKALuUs pPasHOBHIHOCTEH METO/a.
[TpuniMnuanbHas cxXeMma SKUIKOCTHOro Xxpomarorpada. IIpuHIMIBI JETEKTUPOBaHHUS B
KUAKOCTHOHN Xxpomatorpaduu. doToMerpuueckuid, QpryopeclieHTHbIH, peppakToMeTpudecKuil u



AIIEKTPOXMMHUYECKHE JeTeKTophl. PacmpenenutensHas xpomarorpadus. CymHOCTH MeToja.
Henonsuxueie ¢a3zbl: IMMOOUITN30BaHHBIE )KUIKOCTH U XUMUYECKH 3aKpETJICHHbIE 0OpallieHHbIe
U HOopMasbHbIE (a3bl. [loaBrkHbIe (a3bl, HMoUpyIoNIas cuia MoABWKHON ¢a3el. [Ipumenenne
pacnpeaenuTeNbHON KUIKOCTHOM XpomaTorpaduu npu anaau3e 00bEeKTOB OKPYKaIOIIEH Cpebl.
AncopOIoHHas KHUJIKOCTHas XpomaTtorpadus - HopMmanbHO-(azoBas (HOX) m obpameHHo-
dazopas (ODX). Monnas xpomartorpadus. Hemoasmxubie (a3el, TpeOOBaHMS, IPEIBABIIEMBIE K
HuM. Knaccudukammst moHOOOMeHHUKOB.  CelleKTUBHOCTH  HMOHHOTO  oOMeHa.  ['enb-
xpomatorpadus. MonekynspHas skckmo3us. [Ipumenenue renp-xpomarorpaduu. bymaxknas u
TOHKOCJIOMHAs  pacmpeienuTenbHas  Xxpomartorpadus. Bo3MOXHOCTH, TNpPEHMYILECTBa,
HepocTaTku. Hanecenue npoObl U nmostyueHue xpomarorpaMMm. KauecTBeHHBIH 1 KOJIMYECTBEHHBIN
anamm3. Kosddunuent ynepkuBanus u Kod3PPUIMeHT eMKocTd. [IpuMeHeHne TOHKOCIONHON
xpomarorpadumu.

Tema S. daexrpodopes

Teopuss »anmekTpodopesa. Buasl saexkrpodope3a: ¢ MOABWIKHONW T'pPAHMICH, 30HATBHBIM,
HENPephIBHBIA. HHU3KOBONBTHBI W BBICOKOBOJIBTHEIN 3nekTpodope3. OOopymoBaHue s
anekTpodopesa. Dnekrpodope3 Ha Oymare, reiab-3nekrpodope3. TUIbl HCTIONB3yeMbIX Tele:
NOJIMAKPUJIAMUIHBIM, arapo3Hblii, KpaxMmajbHbli. OO0NacTh MNPUMEHEHUsSI pa3HbIX TIeleH.
Henarypupyromuii  snektpodopes — SDS-anexktpodopes. Dnekrpodope3 B TIpagueHTe
nopuctoctu remst. Juck-anekrpodopes. M3oanekrpodokycupoanue. MmmyHO3IEKTpOdopes.
Nmmynobnortunr. HoszepH-, cay3epH-ruOpuausanus. Vcmosnb3oBanue saektpodopesa ais
paszeneHus U UAeHTU(UKAIUU OElNKOB U HYKJIEMHOBBIX KUCIOT. OrpeneneHue MOJIeKyIspHOU
Macchl OuomonumepoB. [lpuMenenue snektpodopesa Uisi aHaIU3a MHOXECTBEHHBIX (QOpM
(depMeHTOB. AHATUTHYECKHI U MperapaTuBHbINA diekTpodopes. HempeprbiBHBIN dnekTpodopes.
Kanumnsipueiii  snextpodopes. CymHOCTh MeToAa. DIEKTPOOCMOTUYECKHUH TOTOK U €ro
UCIIOJIb30BaHUE I pas3zaeneHus BemiecTB. [IpuOopbl 1 KanwuisspHOro 3nekTpodopesa.
Bo3moxxHocTu MeToaa.

Tema 6. CieKTpOCKONNYECKHE METObI

OOmass Teopus TOIJIONMIEHUST CBeTa MoJleKylamMH. AOCOpPOIIMOHHAsS  CIEKTPOCKOIIHS.
DHEpPreTUYecKue YpPOBHH MOJIEKYS W aToMOB. Xpomodopbl. CHeKTpsl MOTJIONICHUS MOJEKYIL.
Monsipablit koad unimeHT skcTuHKIKU. 3akoH JlamGepTa-bapa. Ontuyeckas miaotHocTh. UV-VIS
cnekTpockonusi. MHppakpacHas — crekTpockonwus.  Mcmomb3oBaHWe — CIIEKTPOCKONHW B
HKOJIOTUYECKUX M OMOJIOTMYECKUX HCCIEIOBaHMSX: ONpeAeTeHUe KOHIEHTpalluUd BEeIIEeCTB,
U3ydeHne OWMOXMMHYECKMX pEaKnud, WISHTH(HUKAINS BEIIECTB MYTEM CIIEKTPAIbHBIX
U3MEpeHHil, uccienoBaHue neHatypauuu-peHarypauuun JIHK, uccienoBanue IMHAMUYECKHX
cBoiictB OenkoB u T.A. Cnekrpodoromerpuyeckue npubopbl. DOTOAIEKTPOKATOPUMETPHI.
CriekTpo(hOTOMETPHI. ATOMHO-a7ICOPOIIIOHHBIE CIEKTPOMETPHI. dnyopecrieHTHas
criektpockonus. OOmas teopust dhayopecteHuu. [Ipubopsr ans usmepeHus: GpiyopecieHiuu -
cnekTpoIyopuMeTpsl. SIaepHBIE MarHUTHBIA PE30HAHC W AJIEKTPOHHBIA TMapaMarHUTHBIN
pe3onanc (AMP u OIIP). ®dypre-cnexkrpockonus AMP. Annapatypa ans usmepenus AMP u OIIP.
Hcnonb3oBaHue METOAOB I MMOJy4yeHHs HMHGOpMALMM O CTPYKType OHOIMOIUMEpPOB, O
B3aUMO/ICHCTBUU MEXKIY MOJIEKYIaMU U O MOJIEKYJISIPHOM JIBFKEHHH.

Tema 7. LlenTpudyruposanue

Teopetnueckre ocHOBBI MeTofa. LleHTpoOexHas u ieHTpocTpeMuTeNbHas cuiibl. CeAMMEeHTalus.
OcHoBbl Teopuu cenuMmeHTanuu. CkopocTh ceauMeHTanuu. Kosdduuuent cenumenTanmu.
Macca u dhopma MOJIEKYT U CeIUMEHTAlMOHHBIE CBOWCTBA. CeIMMEHTAIIMOHHOE PaBHOBECHE.
@akTophl, BIMAIOLUIME HAa CEAMMEHTALMI0 — KOHLEHTpPALUs, CKOPOCTb W 3apsiii MOJIEKYIIBI.
LenTpudyru: ananutuyeckue u npemnapaTuBHbie. TUIIBI pOTOPOB. MeTo1bl HEHTPUPYTHPOBAHUS:
muddepeHIaIbHoe U B TPalMeHTe TUNIOTHOCTU. 30HaNbHOE LeHTpudyruposanue. [Ipumenenue
METOJIOB LIEHTPU(YTUpOBaHUS MJIsl BBIIEICHHUS KIETOYHBIX CTPYKTYp, (PpakiMOHUpOBaHUS
OpraHMYECKUX  BEIIECTB, ONpENENeHUsT  MOJIEKYJSIPHOM  Macchl  MaKpOMOJEKYII
VabTpauentpudyrupopanue. OnTuueckue CHCTEMbl Ui U3MEPEHUS  KOHILIEHTpalUu



KOMIIOHCHTOB

pu

HEHTPUPYTUPOBAHUU:
abcopOrmonHast. [Ipumepbl UCTIOIb30BaHUs 30HATLHON M CKOPOCTHOM CeIMMEHTAITUH.

LIUINPEHOBCKas,

Tema 8. [Ipoune pu3nKo-xuMUYeCKHEe METOIbI AHAIN3A
[IpoGonoaroroska. IlpaBmia orbopa mpoO. IloaroroBka 00pa3oB sl OMOXUMHYECKOTO M
dusnonornueckoro uccienoBanus. Oukcarys, OCHOBHbIC THITBI (pukcaTopoB. KprocoxpaHnenue.
BricymmBanue o06pa3iuos.

Crioco0bl

TOMOTCHH3AIIMA CBEXEro0 ¥ (PUKCHPOBAHHOTO MarepHaa.

UHTepPEpEHIIMOHHAs |

I'oMoOreHu3aropsl.

KonnenrpupoBanue pactBopos. Llentpudyruposanue. BoicanuBanue. YmapruBanue. BakyyMHbIT
pOTanMoHHbIN ucnaputens. Jlnodpunmzanus. Juanus.
[Torenumometrpusa. pH-merpusa. Ilpunuunel msmepenuss pH. YcrpoiictBo pH-merpa. Tumbl
aneKTpoAoB. [ToTeHIIOMEeTpHUYECKE METO bl NCCIIE0BAaHUS XMMUYECKOTO COCTaBa U (PYHKIIUH.
Omnpenenenue cojep>kaHus MHHEpalbHBIX BemlecTB. OmnpeneneHue akTUBHOCTH (HEPMEHTOB.
[Monsporpaduueckre METOIBI.
Meton «medeHbIx» aTOMOB. M30TONBI, UCIIOJIb3yeMble B OMOJIOTUYECKUX MCCIEA0BAHUAX. THUIIBI
A7IEpHBIX paciaioB: o- B- y-pacman. [lepuox nomypacnana. Xapakrepuctuxa °H, 14C, 32P, 5, 490K
#5Ca. U3Mmepenue paguioakTHBHOCTH B OMONOTMYECKHX 0OBeKkTax. I1oAroToBKa 06pasIoB s
paauomMerpuu. Vcnonb30BaHue METOJ]a MEUEHBIX aTOMOB B UCCJIEJOBAHUM CTPYKTYpPbI U CBOWMCTB
MoOJIeKyJ, MeTabonu3ma, (PyHKUUN KIETOK W OPraHM3MOB: aHAJIN3 CTPYKTYpPhl HYKJICHMHOBBIX
KHUCJIOT U O€JNKOB, BBISBJICHHE JOKAJIM3ALMK BEIIECTB B KJIETKAaX U KJIETOYHBIX CTPYKTYpaX,
ompezeNieHue akTUBHOCTU (DepPMEHTOB, U3yueHue yTeil oOMeHa BemiecTB. ABTopaauorpadus.

4.3.1. IlepeyeHb CeMHHAPCKHX, MPAKTUYECKHUX 3aHATHH U JIa00PATOPHBIX padoT

Ne Ne HanmeHnoBanue TpynoemkocTh OueHounble | DopMupyembie
n/H | pasaena CeMUHAPOB, (uac.) cpeacTna KOMIIeTEHIN U
H TeMbl NPAKTHYECKUX U Bcero N3 anx (MHIUKATOPBI)*
J1a00paTOpPHBIX padoT | yacos NpaKTHYeCcKast
MOJAT0TOBKA
1 2 3 4 5 6 7
1 | Temal Craructuueckas 8 2 KoHTpobHBI OIIK-2
06paboTka pe3yTbTaToB € BONPOCHI 1 Z§§ oK 21
337241 OnK 22
aHam3a HTK omgas
OIIK-3
HJIK onksa
HJIK onik 32
HJIK onkss
2 | Tema?2 [IpuroroBnenue 8 2 KoHnTponbHs OIIK-2
PACTBOPOB Pa3HBIX € BOIPOCEHI U Zﬂ1§ 01K 2.1
pa3sMEpPHOCTEH 3a/1a4n HgK ZZj zz
OIIK-3
HJIK onik3a
HJIK onik 3.2
HJIK onik 33
3 | Tema3 OnTrueckas 8 2 Kowutp. Bomp. OIlK-2
MHUKPOCKOIIHS U 3a]1a4H, HJIK onk 21
3amuTa HJIK onx2.2
oTyera, HAK onca3
OIIK-3
Mpe3eHTanus HIIK o
J0KJIazia WK omcss
HJIK onk 33
4 | Tema 4 [Tnanapuas 8 2 Konrtp. Bomp. OIIK-2
xpomarorpadus  33/1a4H, HJIK onk 21
3aluTa HJIK ok 22
HJIK onik 23




KungxoctHasa OTYECTA, OIIK-3
xpomarorpadus Ha Npe3eHTaIns HJIK onk 3.1
KOJIOHKE ooKjaga HJIK onks.2
HJIK onkss
5 | Tema5s Onekrpodope3 B 8 KonTtp. BOTIp. OIIK-2
arapo3HOM Telle U 33/1a4H, HJIK onx 21
Dnekrpodopes B 3aImTa HIK ok 2.2
MTOJIMAKPIIIAMUATHOM TeIIe oTYeTa, H'Z(Z)II{I ‘l’é”; 23
HJIK onks2
HJIK onkss
6 | Tema6 CrekrpodoToMeTpus: 8 Kowntp. Bomp. OIIK-2
onpezeacHue 1 3a]1a4H, HJIK onk 21
KOHIIEHTPAIU BEIIECTB. 3ammra HJIK ok 22
CrekrpodoToMeTpus: OTueTa, HJIK o 23
Kunernka Mpe3eHTAINS OIK-3
(epMEHTATHBHBIX JOKIana HIIK o
. HJIK onks2
peakmuit WK omcas
7 | Tema7 OcaxneHue BENeCTB 8 Kowntp. Bomp. OIIK-2
HEeHTPU(PYTUPOBAHUEM ¥ 3a/1a4H, HJIK onk 21
3amuTa HJIK onk22
oTuerTa, HIK orkas
HpE3CHTALINS OIK-3
oKIana HJIK onksa
HJIK onks2
HJIK onkss
8 | Tema8 ITorenunometpusl. 8 KoHTponbHBI OIIK-2
KucnorHo-ocHOBHOE € BOIIPOCHI U HJIK ok 2.1
TUTPOBaHHUE 3a1a4n HJIK ok 22
HJIK ok 23
OIIK-3
HJIK onksa
HJIK onks2
HJIK onkss

4.3.2. Ilepeuenb TeM (BONPOCOB), BBIHOCHMBIX Ha

CTYICHTAMH B paMKax camMocTosiTe1bHOi padorsl (CPC)

CaAaMOCTOATEJIBHOC MU3YUYCHHUE

Ne n/m

Tema

3aganne

Dopmupyemas
KOMITeTeHLUsI

UK

CratucTuueckas
00paboTKa pe3yabTaToB
HUCCIICIOBAHMIA

M3yuute  TeopeTuueckuil
MaTepHal 1o BOIpocy.

OIIK-2
OIIK-3

OIIK-2
HUJIK o2
HUJIK onixc2.2
HUJIK ok 23

OIIK-3
HJIK onxsa
HJIK onk 3.2
UK onks3

1. ®U3HUKO-XUMHUUYECKHE
CBOICTBa OMOMOJIEKYJT
2. 3ama4u o TeMe

N3yuute  TeopeTuuecKuil
Marepua 1o BOIIpocy.

OIlIK-2
OIIK-3

OIIK-2
HJIK ok 21
HJK ok 2.2
HJIK onx 23

OIIK-3
HJIK onx3a
HJIK onk 3.2
HJIK onk33




1. OnTruueckas u W3y4unTh  TEOPETHUECKHIA OIIK-2 OIIK-2
3. JJIEKTPOHHAs MaTepuai 1o BOIpocy. OIlK-3 HJIK onx21

HJIK onk 2.2
MUKPOCKOTIHS HJIK orikc 23

2. 3amauu no Teme OIIK-3

HJIK onk3a
HJIK onk 3.2
HIK onx33

1. Buget xpomarorpadguu | M3yuyuth  TEOpPETUYCCKHIA OIIK-2 OIIK-2
2. 3ajaun 1o TeMe MaTepual 1o BOIPOCY. OIIK-3 HJIK onk 21
HJIK ok 2.2
HJIK onik 23
OIIK-3
HJIK oniksa
HJIK onk 32
UK onk 33

1. Bugsl anektpodopeza | M3yunts  TeopeTHUeCKH OIIK-2 OIIK-2
2. 3ajaun 10 TeMe MaTepHa 1o BOIpocy. OIlK-3 HJK onk 21
HJIK onk 2.2
HJIK onk 23
OIIK-3
UK o3
HJIK ok 3.2
MK o33

1. IIpyHUMTIBL, BUABI U N3yuute  TeOpeTHMUECKUil OIIK-2 OIIK-2
anmaparypa ONTHYECKOM | MaTepuaj o BOIpOCy. OIIK-3 HJIK onx21
CTIEKTPOCKOIUHU HJIK onrc2.2

2. 3a1a4u o TemMe HIK onik 23
OIIK-3

HJIK onk3a
HJIK onk 3.2
HJK onks3

1. IIpuHUUMIBL, BUABI U M3yuute  TeopeTHuecKuil OIIK-2 OIIK-2
arnmaparypa MaTtepHa 1o BOIpPOCY. OIIK-3 HJIK onx21
yIBTpalleHTpU(YyTUPOBaH HJIK onk22
ust HJIK onx 23
OIIK-3
2. 3ajgauu 1o Teme T omess
HJIK onxs2
HJIK onik 33

1. ITorenmomeTpus: N3yuute  TEOpeTHUECKUil OIIK-2 OIIK-2
NPHUHIMI METO/IA U MaTtepHal 1o BOIPOCY. OIIK-3 HJIK onk 2.1

00JIacTh IPUMEHEHUS B HIIK onixc 2.2
ouonoruu HJIK onkc 23

OIIK-3
2. 3amauu Mo TeMe
A HJIK onx3a

HJIK onk 3.2
HJIK o5k 33

4.4. MeToauvecKue YKa3aHHs M0 OPTaHU3AINU CAMOCTOSITEIbHOI padoThI CTY1€HTOB

CaMocTtosiTenpHast paboTa CTYACHTOB SIBISIETCSI COCTAaBHOM 4acThio y4eOHOTo mpolecca u
UMEeT TIIeNIbI0 3aKpeIUieHne | YIIyOJIeHWe TOJYYCHHBIX 3HAHWW W HAaBBIKOB, TOUCK U
NpUOOpEeTEeHNE HOBBIX 3HAHMM, a TaKXKe BBINOJHEHWE YUYeOHBIX 3aJaHUl, MOJTOTOBKY K
NPEACTOAIIUM 3aHATHUAM, 3a4€TaM U DK3aMCHAM.

J111s opranu3anuu caMoCTOATEIbHON pabOThI MO TUCIUTUTHHE «DUZUKO-XUMHUYECKHUE METO IbI
WCCJIEIOBAHUIN UCTIONB3YIOTCS CIEAYIONINE (OPMBI CAMOCTOSTEIbHON yaeOHOH pabOTHI:

- PaboTa Haj KOHCTIEKTOM JIEKITHH.

- [TonGop, n3yueHne, aHaIM3 pEKOMEHJOBAHHOW JINTEPATYPHI.

- CamocTosITeNEHOE U3YyYEHHE OTACTBHBIX TeM, aparpados, HE H3T0KEHHBIX B JIEKIIUU.



- IloaroroBka K MpPakTHYECKOMY 3aHSATHIO COCTOUT B TEOPETUYECKOH MOArOTOBKE H
BBIMIOJTHEHUH MPAKTUUYECKUX 3aJJaHU (pelleHue 3a7a4, OTBEThl Ha BOMPOCHI U T.1I.).

- Hanimcanue pedepaToB, HOArOTOBKA JOKJIAIOB.

- [ToarotoBka k TECTUPOBAHUIO.

- [ToaroroBka k 3ayery.

Iucomennvlie pabomwi. ]I u3ydeHHs T€M, HE HW3JIOKEHHBIX B JIEKLIUU, PEKOMEHIYETCS
UCIIOJIB30BaTh OCHOBHYIO U JOIOJHUTENBHYIO JINTEPATYPY, @ TAKKE UCTOYHUKHU, HAUJICHHBIE IIPU
MOMOIIN MH(OPMALMOHHO-CIIPABOYHBIX M TOUCKOBBIX cHCTEeM. J[Is 3akpersieHus Marepuana
PEKOMEHIIyeTCs JeNlaTh KpaTKHE KOHCIEKTHl MO0 TeMe. KauecTBO BBHIMOTHEHHOW pabOThI
OLICHUBAETCA B XOJ€ OOCYXIEHHUS IaHHBIX BOMPOCOB IMpPU IPOBEIECHUU KOJUIOKBHUYMa IO
COOTBETCTBYMOIICH Teme (cM. 1. 4.3.1).

Pegepam — dopma nucbMEHHON pabOThI, KOTOPYIO PEKOMEHIYEeTCS MNPUMEHSTh MpH
OCBOCHHMHU BAPHATHUBHBIX (MPO(PHUIBHBIX) JUCIMILIMH NpodeccruoHanbHoro nukia. Ilpeacrasuser
co00i1 KpaTKoe U3JI0KEHHUE COACPKAHUS HAYUHBIX TPYAOB, JIUTEPATYpPHI [0 ONpEACTICHHON TeMe.
O0bem pedepara Moxer nocturath 15-20 cTp.; BpeMs, OTBOJUMOE Ha €ro MOATOTOBKY — OT 2
Hexenb 1o Mecsana. IloaroroBka pedepara moapasyMeBaeT CaMOCTOSITENIBHOE HW3Y4EHUE
CTYZCHTOM HECKOJIBKUX JIUTEPATYPHBIX HCTOYHUKOB (Y4€OHHKOB, MOHOTpaduil, HAyYHBIX CTaTel
U T.JI.) IO ONpene’EHHON TeMe, He paccMaTpyuBaeMOil MOJIPOOHO HA JIEKIUU, CUCTEMATU3AINIO
Marepuala u KpaTkoe ero nnoxxenue. Llenb Hanucanus pedepara — IpUBUTHE CTYCHTY HaBBIKOB
KpPaTKOTO U JJAKOHUYHOTO IMPEICTaBICHHS COOpAHHBIX MATePHAIOB U (PAKTOB B COOTBETCTBUU C
Tp€6OBaHI/IHMI/I, MNpEABABIACMBIMU K HAYYHBIM OTUYCTaM, 0630paM " CTaTbsIM.

CaMocTosiTenbHas paboTa CTy/IeHTa IpelyCcMaTPpUBAET COBEPIICHCTBOBAHNE HABBIKOB
camMoo0pa3oBaTeNbHOW pabOThl KaK OCHOBHOTO TYTH TMOBBIIMICHUS YpPOBHS 0Opa3oBaHUS:
yrayOieHue W paclIiupeHue 3HaHuW 1o mpeaMery. Huke mpeacTtaBieHbl BapUaHTHI
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB:

1. U3ydeHHe yueOHOTro MaTepuaia, IpeayCMOTPEHHOro paboueii mporpaMMoii, HO He
HU3JI0KEHHOI'O B JICKIIUAX,

2. MOJITOTOBKA K YCTHOMY OIPOCY Ha PAaKTUYECKUX 3aHSTHUSX;

3. MOJATrOTOBKA K TEKYHIIMM KOHTPOJBHBIM MEPOIPHATUSM (KOHTPOJIBbHBIE PabOTHI,
TECTUPOBAHUIO U 3a4ETY);

4, Harnucanue pedepaTos.

Temvl 051 camocmosmenvHol pabomsi

1. OTKpbITHA, ONpeNeNHMBIINE Pa3BUTUS (U3NKO-XUMHUYECKHUX METOJOB. VcTopmueckue
ACTIEKTBI.

2. MareMaTHuecKkue MeToAbl B (PU3MKO-XMMHUYECKHUX HCCIECIOBAHUAX OHWOIIOTHYECKUX H

HKOJIOTHUECKUX CHUCTEM.

DU3NKO-XUMHUYECKHE CBOIICTBA aMMHOKHCIIOT, U OEJIKOB

OU3NKO-XMMUYECKHE CBOWCTBA JIUIHJIOB U YIIIEBOIOB

OU3NKO-XMMUYECKHE CBOWCTBA HYKJIEWHOBBIX KUCIOT

OnTuyeckast MUKPOCKOIHS

DJeKTpOHHAS ¥ 30HI0BAsi MUKPOCKOITHS

JleTeKkTopsl, UCTIONb3yEMbIE B XpOMaTOTrpa@UuecKoM aHaIu3e

["a3oxkuaKocTHas xpomaTorpadus

0. Apdunnas xpomartorpagusi.

11. JIBymepHBIit 25ekTpodopes.

12. N3030exTpodoKycupoBaHue.

13. KanmmuisipHeIii aekTpodopes.

14. dnyopecrieHTHas CIIEKTPOCKOTHSL.

15. DnekTpoHHBII MapaMarHUTHBIN pe30HaHC

16. OnTuyeckre  CUCTeMbl  JUIS  WM3MEPEHMsT  KOHIIEHTPAllMM  KOMIIOHEHTOB  IpHU
HeHTpUuyrupoBaHuu

17. MeToibl MOATOTOBKH 00pa3ioB AJis (PU3HKO-XMMHYECKOTO aHaIn3a

POONO U AW



18. MeTo/1bl KOHLIEHTPUPOBAHUS PACTBOPOB

19. TloTeHIMOMETPUIECKUE METOIBI.

20. IMonsiporpaduueckue METOIBI.

21. N'azoaHaIUTHYECKHUE METOIBI.

22. MeTtonpl ¢ MPUMEHEHHEM «MEUCHBIX) dJICMEHTOB.

23. KoMnproTephl B PU3NKO-XUMHUYCCKUX UCCIICIOBAHUAX.
24. IMMYHOJIOTUYECKUE METOIBI

Pexomenoayuu no noocomoske pegpepama

['myOoKoMy YCBOEHHUIO CTY/IEHTaMHU MarepHalia Kypca, C UCIOJIb30BaHUEM TEOPETUUYECKUX U
NPaKTUYECKUX UCTOYHUKOB. Pedepar mo3BosnsieT Hanbosee MONIHO M MOAPOOHO OCBETUTH TEMY
HCCJIEZIOBAHNUS, IPOAHATIM3UPOBATh CYTh BOMPOCA U BBICKA3aTh CBOE OTHOIIEHUE K OMUCHIBAEMOI
npobieme.

Pedepar momxeH BKIOUaTh CIEAYIOLIUE Pa3/ieibl: BBEIEHUE, T/I€ YKa3bIBAIOTCSA LIETH U
3agayn paboThl; OCHOBHAS 4YacCTh, IJ€ JACTCS aHAJIU3 JINTEPATyphbl, PACKPBIBACTCS ‘‘UCTOPHA
BOMpOCA”, H3JIaraloTCs OCHOBHBIC IMOJOKEHUS IMOCTAaBJICHHON MpOOIeMbl; 3aKIIIOUCHHE, TIe
MPUBOJIATCS OIICHKH IPOJCTIaHHOM padoThI, JaeTCs aHAJIN3 PEUICHHUS TIOCTABICHHBIX BO BBEICHUHU
3amad. OOs3aTenbHbIl MYyHKT pedepara - Oubnuorpadguueckuii CHUCOK HCIOIb30BAaHHON
JUTEPATYPHI.

O6beM pedepara He MOMKEH MPEBBIIATh 25 CTPaHUI] MEYaTHOTO TEKCTa. TeKCT paboTh
NOJDKeH ObITh HaOpaH Ha kommbiotepe mpudpTom Times New Roman pasmepom 14 nt (mpm
WCIIONB30BaHUKM TEKCTOBOTO Ipoueccopa Microsoft Word). Illpudt, wucnonb3yembiii B
WITIOCTPATUBHOM Marepuane (Tabmumpsl, rpaduky, TUarpaMMbl UM T.II.), NIPH HEOOXOIUMOCTH
MOKET OBITh MEHbIIIE, HO He MeHee 10 mT. MeXCTpOouHbIi HHTEpBal B OCHOBHOM TEKCTE (Kpome
WITIOCTPATUBHOTO MaTepuaa) - IoIyTOpHBIN, popmarnpoBanue no mupuHe. [Ipu Habope Texcra
cienyeT coOmoaaTh cleayIoIe pa3Mepsl Moyiel CTpaHuIIbl: JeBoe mnose -30 MM; mpaBoe mojie -
10 mm; BepxHee none - 20 MM; HUKHee nose- 20 Mm.

Pedepar, odopmieHHBIN B COOTBETCTBHH C TPeOOBAaHUSMU, MOJIUCHIBACTCS CTYICHTOM H
ClaeTcsl TpEerojaBaTelio Jjsl NMPOBEPKH B YCTAaHOBICHHBIE Cpoku. Pedepar, mmerommuit
3aMeYaHMsI OTHACTCs Ui T0OpabOTKH M CTYIEHT (Ka) 00s3aHbl B HAAJIEXKALTUI CPOK yYCTPAHUTh
3aMeYaHus U C/IaTh pedepar Ha IMOBTOPHYIO MPOBEPKY.

Jl5is ycTHOTO JI0KJIaja CTYIEHT JIOJDKEH MOATOTOBUTh TECTOBbIM Marepuan Ha 7-10 MUHYT,
YTO COCTABIISIET TPUMEPHO YETHIPE CTPAaHUIBl MAINIMHOMUCHOTO TEKCTa W HEOOXOAMMBIN
JEMOHCTPAIIMOHHBIN (HArsaHBINA) MaTepuajga B BUIE TaOMUI, CXeM, TpadHKoB, AUArpaMM,
¢dororpaduii. Harmsauslil MaTepual, mpeacTaBiIsieMblil CTYAEHTOM Ui apTyMEHTallui OCHOBHBIX
HOJIOKEHUM paboThl, JOIKEH 00s3aTebHO MMETh 3arojOBOK, MOSCHEHMs, €Clii TpedyroTcs, K
YCIIOBHBIM 0003Ha4YeHUsIM. He pexoMeHIyeTcsl B KadecTBE HAIVISIHBIX IMOCOOHMH MCIIONB30BaTh
OonblIme, neperpyXkeHHble nudpamMu TaOMUIBI, a TaK ke Marepuas, o(pOpMIEHHBIH B BUE
CIUTOIITHOTO TEKCTa, MEJIKHE JHarpaMMbl, pUCYHKH H T.II.

Marepuan nokiaza peKOMEHJIyeTCsl M3J1araTh B CIEIYIOLIeH MOCIe10BaTeIbHOCTH:

1. HaumenoBanue pedepara, akTyaIbHOCTh TEMBI
2. llenn u 3agaun
3. Kparkoe u3ioxxeHue petieHrs NOCTABICHHBIX EeNH U 3a/1a4
4. BLIiBOIBI
B Xxome BBICTYIUIEHHS! CTYACHT JOJDKEH CBOOOJHO BIIAJETh TEKCTOM JOKJIada U
UCIIOJIb30BaTh HAIVISIHBIE MaTepHhalibl (TaONMIbI, CXeMbl, IuarpaMMmbl U Ap.). [lo oxoHuaHUM
BBICTYIUUICHUSI CITYIIATENIH, MPUCYTCTBYIOIINE HA 3allUTE, 3aJal0T BOIPOCH CTYACHTY IO TeMe
nokiana. Ha Bce mocTaBiieHHbIE BOIIPOCHI CTYJCHT AOJDKEH JJaTh HCUEPIBIBAIOIINE OTBETHI.
[Tpu omenke pedepara, yCTHOTO COOOIICHUSI YIUTHIBACTCS, CONEpIKAHHE, YMEHHE
JOTMYHO  M3JIaraTh CBOU IMPEJACTABICHMS, BECTH ApPryMEHTHPOBAHHYIO JUCKYCCHIO, YETKO
OTBedYaTh Ha BONpochl. CBOEBPEMEHHOE U KaUeCTBEHHOE BHITOIHEHUE pedepara BO3MOKHO JTUIIb
[P IJIAHOMEPHOW CaMOCTOSTENbHON paboTe 1 MOCEIeHNH KOHCYIbTAlNii, pacicaHie KOTOPhIX



COTJIaCOBLIBACTCA CO CTYACHTAMMU.

Cooeporcanue u popma omuema no npakmuseckou pabome

OTueT 1o nmpakTHYECKOH paboTe TOJHKEH BKIIIOYATD CIEAYIOUINE Pa3/Iebl:

1. Ha3zBanue paboThI

2. llens 1 3aaun pabOTHI

3. MeTtonabl ucciienoBaHus

B nanHOM paszgene mpUBOAATCS IEPEUYEHb HCIIOIB30BAaHHBIX B pPabOTe pPEaKTHUBOB,
npuOopoB, 0OOPYIOBaHMS W MaTEpPUANIOB; OINKUCAHUE METOAMK, JHUTepaTypHble HCTOYHHKU
Metoauk. He cienyer BKIIIO4aTh MaTepuaibl, HE UCIIOJIb30BaHHBIE B paboTe.

4. O6cyxaeHue pe3yabTaToB

B nanHOM pa3zzgene mpuBOIATCS OCOOEHHOCTH TPOBENEHHUS pPa0bOThl, B TOM YHCIE
OTKJIOHEHHSI OT OOMICIPUHATHIX METOJUK, OOYCIIOBJICHHbIE OIIMOKaMU B TIOCTAHOBKE,
HOTPEIIHOCTSMH MPU PUTOTOBICHHH PACTBOPOB, PEAKTHBOB H T.[I., IPUBOIATCS KaTHOPOBOUHBIE
rpaduxu u pacuetsl. [laeTcst onucanue u 00CyXJIeHUue pe3yIbTaToB padoThl, 1aTa IPOBEICHHOTO
UCCIJIEJOBAHMSL.

5. BriBobI

Kputepuu onieHnBanus pedepara:

- OLeHKa «OTJIMYHOY» BBICTABISIETCS B TOM cliydyae, eclid B pedepare MOJIHOCThIO pacKphITa
TE€Ma, IMPOAHATU3UPOBAHO COBPEMEHHOE COCTOSIHME BOIIPOCA, MaTepuall H3JI0KEH JIOTMYHO,
Mocle0BaTeNbHO, MPUBEACHO He MeHee 10 nuTepaTypHBIX HCTOYHHKOB (Cpeau KOTOPBIX
npeoOiamaer auTeparypa 3a mocienHue S5 Jer), pedepar oQoOpMIEH B COOTBETCTBUU C
TEXHUYECKUMHU TPeOOBAHUSIMHU, MIPEABSABIIEMBIMH K TAKOTO pojJa padoTam.

- O1eHKa «XOpOILI0Y» - TEMa PacKpbITa, IPUBEIEHO JOCTATOYHOE KOJMYECTBO MaTepuania, HO
Opy 5TOM MaTepuall B HEJOCTATOYHOW CTENEHU NpOoaHATM3UPOBAH aBTOPOM, odopMmileHHe
pedepara COOTBETCTBYET TEXHUUECKUM TPEOOBaAHUIM.

- OneHka «yI0BJIETBOPUTEIBHO» - TEMa PACKPBITa TOBEPXHOCTHO, MaTepUall IPUBEICH KaK
npocTasi KOHCTaTanus (akToB, HE NMPOAHAIM3HPOBAH, B OPOPMIICHHH HMEIOTCS TEXHUYECKHE
HEJOCTaTKH, CIIUCOK JIUTEPATYPhI COJIEPKUT MEHEE 5 UCTOYHHUKOB.

- OLeHKa «HEYIOBIICTBOPUTEIHHO» - TEMa HE PACKpbITA, CKYyIHBIH 00BEM IMPHBEICHHBIX
MaTepuasoB.

Yemuwiii 0oknao — 3to cooOuienue B redenne 10-15 MuH, B KOTOPOM CTYAEHT B JAKOHUYHOM
dopMe 10IKEeH U3I0KUTh MaTepuall 0 COOTBETCTBYIOIIEH TeMe, MPUAEPIKUBASCH CIETYIOLIETO
IUIaHA: BBEJECHHE, OCHOBHAs 4YacTb, 3aKirodeHue. Jlokiaa compoBOXKIAeTcsl Mpe3eHTallueH,
OTpa’karollell OCHOBHBIE IOJIOKEHHS MO COOTBETCTBYIOILEH TeMe, BKIIIOYAIOIIEH HarysgHble
MaTtepuaibl (cxembl, Tabnuilbl, GoTo U T.1.). [lo OKOHYaHUU AOKIIa/ia CTYICHTY 3aJal0T BOIIPOCHI,
KaK MpernojaBaTelib, TaKk U CTYJACHTHI, Ha KOTOPbIE JOKJIATUUK JOJKEH JaTh HCUEPIIBbIBAIOIINE
OTBETHI.

Kputepuu onieHnBaHus YCTHOTO JOKJIaa:

- OueHka «oTIMYHO». B JOK/Iame MOJMHOCTBIO pacKkpbiTa TeMa, MPOaHAIU3HPOBAHO
COBPEMEHHOE COCTOSIHUE BOMNPOCA; CTYAEHT CBOOOJHO BIaJeeT MaTepHalioM, M3JIaraer ero
JIOTUYHO, TTOCJIEI0BATENbHO, JAKOHUYHO, COOJI0/Iasi OCHOBHBIE MpaBuia KyJIbTyphl peun. Jloknan
COIIPOBOKIAETCS  Mpe3eHTaluell, KOTopas OTpa)kaeT OCHOBHBIE IOJIOKEHHUsS JIOKJIaja,
IpEe3eHTAlMsl COCTaBJI€HA TPAMOTHO € COOJIIO/IEHHEM OOIIMX TpeOOBaHMM, MPaBUI IIPUPTOBOIO
oopmIIeHHS, TOa4M TpadUUecKoro MaTepuana, UMEITCS CCHUIKM Ha MpUBEACHHBIE (OTO,
PHUCYHKH, CXEMBI U T.J., IPUBOAMTCS CIHCOK MCIOIB30BaHHOW JHUTEpaTyphl. [Ipu oOCyXaeHnn
JOKJIa[a CTYJIEHT JaeT UCUEPIIBIBAIOIINE, ApTYMEHTHPOBAHHBIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- Onenka «xopomio». Tema packpbiTa, IPUBEIEHO JOCTATOYHOE KOJIMYECTBO MaTepuaa, HO
IpY 3TOM MaTepuall B HEAOCTATOUHOW CTETEHU MpOaHATIM3UpOBaH aBTopoM. IIpesenTanus He B
MOJIHOM CTEMEeHH COOTBETCTBYET OOIIMM TpeOoBaHUSIM. OTBETHI CTYJEHTa HE Ha BCE BOMPOCHI
SIBIISIIOTCS UCYEPITBIBAIOIIMME U apTyMEHTUPOBAHHBIMHU.

- OneHka «yJqOBIETBOPUTEIBHO». Tema packpbiTa HE IOJIHO, MaTepuaid MPHUBEAEH Kak
mpocTtas KoHCTaTamusi (akToB, HE MPOAHAIM3MPOBAH, CTYACHT MOKAa3bIBA€T MMOBEPXHOCTHHIE



3HAHUS. [Tpe3eHTamMsi YaCTUYHO COOTBETCTBYET YCTAHOBJICHHBIM TpeboBanusM. [Ipu
00CYXICHUU JIOKJIaga CTYIASHT HE BCErJa NaeT MpaBUJIbHBIC, HMCUYEPIIBIBAIONINE OTBETHI HA
3a/1aBae€Mbl€ BOIIPOCHI.

- OmneHka «HEYAOBICTBOPUTENbHO». Tema mokjIaga HE pPAcKphITa, CKYIHBIM 00BeM
MPUBEJICHHBIX MAaTEpUaJIOB; MPE3CHTALMs OTCYTCTBYET. [Ipu 00Cyx)aeHUu JoKIana CTYJIEHT He
JIa€T OTBETHI MJIM OHM HE COOTBETCTBYIOT 3aJIaHHBIM BOITPOCAM.

Coomuowenust, Komopbwle HeobX00UMO YUUmMvbl8ams NPuU 8bINOJHEHUU PACUEMHBIX 3a0aY

Tema 3. MeTobl HENOCPEICTBEHHOTO HAOJIIO ACHUS

3HaveHue aneptypbl: A=n-sin %A

Yucnosas areprypa: 4 = n-sin a

250
YBenuueHue oKyIspa: B = Y
o 250 A250 500- Afé
OO6miee yBenuueHNEe MUKPOCKOIIA: A = =T, P , w1y = B+ B,

Tema 4. Xpomarorpadus

OtHOCHTENbHAS CKOPOCTh TIePEMELICHHsT KOMIIOHEHTOB B TOHKOM ciioe (Rf): R, = _Il

V.-V,
vV

S

Koaddpuument pacupenenenus: K =

Bnaytpennuii o6bem pactBoputensi: Vs = aW, a — Bec cyxoro Hocutensi, W — o0beM BOJIBI,
HOTJIOIIEHHON eUHHUIEH MaCChI I'ejIsd
OO6mwmit o6beM HenoaBmwkHOM (aszbr: Vi = Vo + Vs + Vi, Vin — 00beM MaTpHUIIBI TEJIA.

Tema 5. Duexkrpodopes

OnekTpodoperryeckas MOABMKHOCTD: f=——NU wim pu= v._e
67nr E f

Tema 6. CIIEKTPOCKOITHYECKHE METOIBI

I
Ontrueckas miotHocTh: D =19 TO

3akon byrepa—Jlam6epra—bapa: | =1, - %" um Ig(ll—oj =¢-C-I

Tema 7. Lentpudyruposanue

2 2 2 2
o‘rm-vp,o°r o rml-v Vo r(p-—

CKOPOCTb OCaXk/JIEHHS YaCTHIBL: V = f/? 0 = (f Po) i V =M
Koaddumuent cequmenranuu: S = —

o' r

Tema 8. [Ipoune HU3NKO-XUMHYECKHE METOJIBI aHAJIN3a
o RT
[Torennman snextpoja (ypaBaenue Heprucra): E=E” +— -Ina.
o 0 RT aox
[ToTeHIMan OKUCIUTENIbHO-BOCCTAaHOBUTENIbHOM Napsl: E=E" + pr -In
n a

red
AxtuBHOCTh HOHOB: a = f -C (B pa3baBieHHbIX pacTBopax f~1)

4.5. IIlpumepHas TeMAaTHKA KYPCOBBIX padoT (IPOeKTOB): HE IMPEIyCMOTPEHbI yUeOHbIM



IIJTaHOM.

V. VUEBHO-METOJAYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
TACHATLITAHBI

a) nepevyeHb JUTEPATYPbI

1. AmnamurtHueckas XuMus 1 GU3NKO-XMMHUYECKHE METO bl aHau3a [ Tekcr] : yuel. s
CTYA. BYy30B, 00y4. [0 XHUM.-TEXHOJIOT. Hamp. U cretl. : B 2 T. / pen. A. A. Umenko. - M. :
Axanemus, - T. 1. - 2010. - 352 c. : un. - ISBN 978-5-7695-5816-0; T. 2. - 2010. - 412 c.
: WL - ¢. 396-407. - ISBN 978-5-7695-5818-4 (24 5k3.)

2. ®usuko-xumudeckne Meronbl B Ouonoruu [Tekct] / B. I1. CanoBaposa [u np.] ; pen. B.
I1. CanoBaposa - Upkyrck : U3n-Bo UT'Y, 2013. - 295 c. - ISBN 978-5-9624-0806-4 (70
9K3.)

3. Ocrepman JI.A. MccnenoBanue OMOTOTHYECKUX MAKPOMOJICKYIT
AIIEKTPO(OKYCUPOBAHHEM, HMMYHORJIEKTPO(POPE30M U PATHMOU30TOIHBIMA METOAaMH /
JLA. Octepman. - M.: Hayka, 1983. - 304 c. (4 7k3.)

4. Ocrtepman JI.A. MeTtonb! ricclieIoBaHUsT OSITKOB U HYKJIEHHOBBIX KUCIIOT: DIeKTpodopes
u ynbrpaneHTpudyrupoanne / JILA. Octepman. - M.: Hayka, 1981. - 288 c. (8 7k3.)

0) ClIMCOK ABTOPCKUX METOANYECKNX Pa3padoToK:

1. buodusuka. Yue6Ho-MeToqu4yeckoe nocobue /A.A. IlpucraBka, I.B. lOpuHoBa,
3.A.Eppemenko, B.JI. Muxainenko, B.Il.CanoBapoBa; [nog o6buipen. B.IL
CanoBapoBoit]. - MHWpkytck: HsgatenbctBo HWIY, 2021. - 1 3/IeKTPOHHBIN
nuck. ISBN 978-5-9624-1982-4

2. OU3MKO-XMMHUYECKHE METOJbl B OWUOJOTMM ¥ OSKOJOTHUHU: TEOPETHYECKHE W
IKCIICPUMEHTAJIbHBIE OCHOBBI. YueOHO-MeTonuueckoe nocobue / B.JI. MuxaiineHko ,
A.A. IlpucraBka, ['.A. Terepuna, I.B. Akcénos-I'pubanos, I'.B. Opunosa, B.II.
CamosapoBa; — Upkyrck: M3narensctBo UI'Y, 2022. — 191 c. ISBN 978-5-9624-2125-4

Kpowme 310r0, CTyIeéHTaM PEKOMEHYETCsl U3y4EHUE NEPUOANYECKUX HAyUHBIX U3/IaHUN:
«buonornueckue MemOpanwl», «buoxumus», «buodusukay, «buorexnomorus», «Bompock
Ouonornyeckor, MenuIMHCKOM U (apmaneBTuueckoil xumum», «M3Bectus PAH. Cepus
O6uonoruueckas », «Muxkpobuonorus», «MonekymspHas ouonorus», «lIpukiagHas OMOXUMUS U
MHUKPOOHOJIOTUS.

B) NIpOrpaMMHOE obecrieueHne

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). lorosop Ne03-016-14
or 30.10.2014r.

Kaspersky Endpoint Security ans 6usneca - Cranmaptabeiii Russian Edition. 250-499.
®opyc Kontpaktr Ne04-114-16 ot 14nos6ps 20161 KES. Cuer NePCI[3-000147 u AKT or
23H0s10ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlnnen3uu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JIunensun Microsoft 41059241.

Office 365 npodeccnonanbHbIii mIroC A yyamuxcs. Homep 3aka3za: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.



r) 0a3bl JaHHBIX, HH)OPMAITMOHHO-CIIPABOYHBIC U MIOMCKOBBIC CHCTEMBI

1. http://www.protein.bio.msu.ru/biokhimiya/index.htm - WuTepuer BepCHs
MEXIYHApOJHOIO XKypHasla 10 OMOXUMHHU U OMOXMMHUYECKHM acleKTaM MOJEKYJISIPHOM
Omonoruu, OMOOPTaHUIEMCKOW XUMHUH, MUKPOOHOJIOTHH, UMMYHOJIOTHH, (DU3UOJIOTUH H
OmomMeMIIMHCKUX ucccienoBanuid. Ctateu B pdf-dopmare.

2. http://tusearch.blogspot.com - Ilouck 3JEKTPOHHBIX KHUT, MYOJHKAIMiA, 3aKOHOB,
I'OCToB Ha caiiTax HayYHBIX 2JICKTPOHHBIX OMOIMOTEK. B morcKkoBrKE OTOOpAHBI JTydITne
OnbmmoTeku, B OOJBIIMHCTBE KOTOPBIX MOKHO CKauaTh MaTepHAalIbl B TOJIHOM 00beMe Oe3
peructpauuu. B cnHcok BkiIOYeHbl OWMOIMOTEKHM WHOCTPAHHBIX YHUBEPCUTETOB U
Hay4HbIX OpraHU3aLAMN.

3. http://elibrary.ru/defaultx.asp - Hayunas osmexTpoHHass OHOIHOTEKA, KpPYyIMHEHIIHI
poccuiickuii HHPOPMAIIMOHHBIA TOPTAl B 00JaCTH HAYKH, TEXHOJOTHUH, MEIUIUHBI U
o0pa3oBaHus, coJepKaliuii pedeparsl U MOJIHbIE TEKCTHI OoJiee 12 MITH HAy4YHBIX CTaTel
U ITyOJIMKAIHA.

4. http://6years.net/index.php - mopTai OecIuIaTHONH MEIUIIMHCKON HH()OPMAIIMH, COAEPIKUAT
0O0JIBIIIOE KOJMYECTBO KHUT, y4eOHBIX IMOCOOMI OMOXMMHYECKOW W Onodusmueckoi
HAIpPaBIEHHOCTH.

5. http://molbiol.ru/protocol/ - ommcanue OOJBIIOr0 KOIMUYECTBA (DUBUKO-XMMHUYCCKHX H
MOJIEKYJISIPHO-TEHETHUECKHUX METOJIOB.

6. http://www.uspto.gov/ - mpocmotp marentoB Ha United States Patents and Trademark
office.

7. http://www.molecularcloning.com/ - npotokossl metogoB A Laboratory Manual. Joseph
Sambrook and David W. Russell.

8. http://www.protocol-online.org/ - CalT CcOIEPKUT XOPOIIO CTPYKTYPHUPOBAHHYIO
KOJUICKIIUIO CCHUIOK Ha MPOTOKOJIBI METOA0B (B OCHOBHOM, PazNUYHbBIX JabopaTopuit).
HmeeTcst TeMaTHn4decKuit Gopym.

9. http://www.donnu.edu.ua/chem/student/methodic/phys methods/ -  kmmra  A.H.
[ennpuka « ATHCTpYMEHTATLHBIC METOIBI HCCIICTOBAHUS B OMOX MU

10. OBC «M3narenbctBo Jlanby. Anpec nocrymna http://e.lanbook.com/

11. BBC «PykonT».. Aapec mocryma http://rucont.ru/

12. OBC «Aiibykey». Anpec nocryna http://ibooks.ru

13. BBC «}Opaiit». Anpec noctyna: http://biblio-online.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHME JUCHUIIJIMHBI
6.1. YueOHO-1a00paTOpHOE 000pPy10BaHHE:

MarepuanbHO-TEXHHUUECKOE OOecleyeHne AUCHUIUINHBI «DU3UKO-XUMHUECKHE METOIbI
UCCIIEIOBaHMI» 0a3upyeTcs Ha CIeNYIOINX pecypcax:

- AynuTtopus Ui IPOBEAEHUS 3aHATHH JEKIIMOHHOTO THUIA. AyIUTOpHs 000pya0oBaHa:
cneyuanuzuposanHoti (yaeOHo) mebenvio Ha 66 TOCaTOUHBIX MECT; 000PYI0BaHA MEXHUYeCKUMU
cpeocmeamu o0byuenus, CIYXAllUMHU JUIsL MpeJcTaBleHus. yuyeOHOoN uHbopManuu O0iblIon
AyJUTOPUHN TI0 TUCIHIUIHHE «DH3MKO-XMMHUYECKHE METOABI MCCIEeNOBaHUI: TIpoekTop Epson
EB-X03, skpan Digis; yuebno-nacnisonvimu nocodusmu, 00ECTICUHBAIONIMMH TEMaTHYECKHE
WLTIOCTPAINH 110 AUCIUTUTHHE «DH3UKO-XMMHUYECKHE METO/IbI HCCIICIOBAHNI: TPE3CHTAINHU B
KOJINYECTBE S IIT.

- Aynurtopusi i IPOBEJCHUS 3aHATUH J1a00paTOPHOTO TUTIA. AyAUTOPHUS 000pYyI0BaHA:
cneyuanuzuposanuotl (yueOHo) mebenvro Ha 12 MOCaA0OYHBIX MECT; 000pYI0BaHA MEeXHUYECKUMU
cpeocmeamu oobyuenus: IlpoektropEpson EB-X03, Dkpan ScreenMedia, Jlocka ayautopHas
MmenoBasi, MaruutHas, Jlabopatopus opran xumuu - Ilkad BeITsDKHON AD-221"- 2 mT.,
Xumunueckuit mkag (cremtax) -1 mr., JlabopaTopHblil CTON C BBIKATHBIMU TymMOaMu — 5 IIT.,
XonoaunbHUK «MuHCK» - 2mT., Anmapar A BEpTUKaJIbHOTO 3iekTpodopesa — 1 mrT.,
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Bakyymusiit ucnaputens PBO-64 — 1 mr., Bonsmerp BY-15 — 1 ., e3unrerparop Y/-20 — 1
mT., 3MepuTenb MOHHBIX CONMPOTHBIECHUN (MMmrienaHnca) - 1 mT., McTOYHMK muTaHus I
anekrpodopesa "Dnbd" — 1 mT., Ocummiorpad yausepc asyxiydeoir C-55 — 1 mr., Tepmocrar
TC-80 — 1 mr., Lentpudyra K-24 — 1 mwr., LHearpudyra MIIB-310 — 1 mT., BEChl aHaTUTHYCCKHE
HR-200 — 1 mt., Becol 1aboparopusie OHAUS — 2 mrt., peppakromerp UPD 45462M — 1 .,
pebpakromerp YPII — 1 mr., ¢orosnexkrpokanopumerp KF 77 — lwmr., uentpudyra
naboparopnas OIIK-8 — 1 mrT., nentpudyra mabop-s1, MeauuuH-s1, HactoibHas LJIH 16 c
MHKPOIIPOIIEC-HON cucTeMo ynpasi — 1 mrT., ciekrpodoromerp CD-2000, hepmentep Minifors
Speco OakrtepuanbHblii — lmT., Tepmoctar WB4MS Boasblll /c mepememmBanuem/ - | 1mirT.,
tepmoctatr TC-1/80 CIIY — 1 mT., cayKaumuMu I TIpeAcTaBlICHUs Y4eOHOW HH(pOpMAaIUH
0OJIBIIION ayIUTOPUHU 1O AUCHUIUIHMHE «DUBHUKO-XUMHUYECKUE METO/IbI UCCIICIOBAHUI.

- KomnbroTepHblii kiacc (yueOHas ayauTopus) IJis TPYHIOBBIX M HHAWBHIYaTbHBIX
KOHCYJIbTAIlMi{, TEKYIIEro KOHTPOJS M TPOMEXKYTOYHOH aTTeCTalliH, OpraHu3aluu
CaMOCTOSITEIIbHON pabOThl. AyAUTOpHs 000pyAOBaHa: CIICUATU3UPOBAHHON (y4eOHOI ) MEOETbIO
Ha 20 mOCaOYHBIX MECT, IOCKOW MENOBOM; 000pYyA0BaHA TEXHUYECKHUMH CPEICTBAMHU O0YUCHUS:
Cuctemnsrii 6510k PentiumG850, Monutop BenQ G252HDA-1 mr.; Cucremnusiii 6;10kAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremnsiii 610k PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mT.; Mono6sok IRU T2105P — 2 mr.; Cuctemusrii 6;10k Pentium G3250,
Monwutop BenQG955 — 1 mir.; Cucremusiii 61ok Pentium G3250, Monutop BenQ GL2250 — 1
wit.; CucreMuslit 610k Pentium G3250, Monutop Samsung T200 HD — 1 wmt.; CuctemHbliii 6510K
Pentium G3250, MonuTtop Samsung T190N — 1 mt.; Cucremnstii 6510k Pentium G3250, Mourutop
Samsung 740N — 1 mt.; ITpoextop BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHuueHHBIM
JOCTYIIOM K cetd MHTepHeT M oOecreueHHeM JOCTyla B AJIEKTPOHHYIO HH(POPMALHMOHHO-
00pa30oBaTeNbHYIO Cpealy OpraHU3aIuu.

- Ilomemenus pans XpaHeHUS H NPOQWIAKTUYECKOTO OOCTYKHBaHHS Yy4eOHOTO
o0opynoBanus. Ayautopusi o00OpyIOBaHa: CIENUATU3UPOBAHHON MeOenbio Ha 8 MOCaJOYHBIX
mect; Brermspknoit mkadg — lwmr., Jlamunapssii mkag — 2 mr., Tepmocrar TC-80 — 2 miT.,
JlabopartopHblil cTon MeTauindeckuit — 3 mrt., JlaGopaTOpHBIA CTOJ C PE3HHOBOM MOBEPXHOCTHIO
— 2 wr., XoNOOWIbHUK «ATHaHT» — lmT.MuKpOoCKONl MOHOKYJSApHBIA — 8 T, Mukpockon
"buonam"-1 wr., Crepunuzarop mnaposoit BK-75 IIT "T3MOHU" — 1lmr., Ilunerka
aBromarnyeckas Jleanuner 0,5-10 m"-1 mr., [lunerka-go3arop"-1 wmrt., Mukpockon Levenhuk
D870T tpunokynsp"-1 wr., [Ipoexrop Oepxen"-1 mwr., IIpoekrop View Sonic"-1 ., IIpoexktop
View Sonic"-1 mr., Hoyroyk Lenovo"-2 mir., [Ipunrep Brother -1 mit., [Tpuntep Canon -1 1mrT.,
ITpoexrop OBepxen'-1 wir.

Jlabopamopus buoxumuu u OUOmMexHor02uU

Xpomarorpad *KUAKOCTHBIN MUKPOKOIOHOYHBIN "Munuxpom-6"; Hanoporomerp Pearl -
lut; ®depmentep Minifors Speco OakrepuanbHbIN-1IIT; CcayXamlUMU A8 MOPEICTaBICHUS
yueOHoI nH(pOpMaLIUY N0 JUCHHUILTHHE «DUBUKO-XUMHUECKHUE METO/IBI MCCIIEeIOBAHUII

VIl. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[Tpu peanmuzanuu pa3aMYHBIX BUAOB y4eOHOW pabOTH JMCHUIUIMHBI HCIOIB3YIOTCS Kak
CTaHJapTHBIE METOJAbI OOYYEHHS, TaK U MHTEPAKTUBHBIE (OPMBI MPOBEACHHS 3aHATUU, OIS
KOTOPBIX COCTaBiIsIeT He MeHee 25 % ayauTOpHBIX 3aHATHHA. JloJ JEeKIMOHHBIX 3aHATHH TI0
JUCLHUIUTMHE cocTaBisieT 48 % oT ayAUTOPHON Harpy3KH.

Cmanoapmuvie memoobl 00yYeHUsL:

o HudopmanmoHHas eKuus

e JlaGopaTopHble 3aHATHS, NMpeJHA3HAUYCHHBIE JUISl NMPAKTHUYECKOTO0 OCBOEHUS CTYAEHTaMU
Han0oJiee BOCTPEOOBAaHHBIX B OMOJIOTUU (PU3UKO-XMMHUYECKHX METOJIOB;

e CamocTosiTenpHas padoTa CTyICHTOB;

e KoHcynpTanum npemnoaBaresns;

e [loAroTroBKa OTBETOB Ha KOHTPOJIbHBIC BOTIPOCHI U PEIIEHUE PACUETHBIX 33/1ay;
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Obyuenus c npumeHeHuem UHMEPAKMUBHBIX YOPM 00PA306AMENbHBIX MEXHON0UI.
Keiic-MeTos; — OOydeHHE B KOHTEKCTE MOJCIUPYEMON CHTYyallld, BOCIPOU3BOISIICH
peasbHbIE YCIIOBHS HAYYHOU JeSITeNbHOCTH (pa300p KOHKPETHBIX CUTYalui);
UH(POPMALIMOHHO-KOMMYHUKALMOHHBIE ~ 00pa3oBaTelbHblE TEXHOJIOTMU —  JIEKIMS-
BU3YyalIM3alysl, MPEICTABICHUE PE3yJIbTaTOB JEATEIbHOCTH (pedepaToB M OTYETOB IO
1a00paTOPHBIM pabOTaM) C UCIOJI30BAHUEM CIELIMATIM3UPOBAHHBIX IPOTPAMMHBIX CpPEJ.

VIill. OHEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIA

Tecmoegvie 3a0anus 0151 6XOOHO20 KOHMPOJIs

AMUHOKHCIIOTHI B BOJHOM pPAacTBOpE MpH 3HaueHUsXx pH, OMu3KUX K HEUTPaJIbHBIM,
CoJlep’KaT: a) MOHM3UPOBAHHYIO AMUHOTPYIIY; 0) MPOTOHUPOBAHHYIO KapOOKCHUIBHYIO
Ipyniy; B) NPOTOHMPOBAHHYIO AMHUHOIPYIIY; T) HNOHU3UPOBAHHYIO KapOOKCHUIIBHYIO
Ipyniy

[lentuaHast cBsA3b, OOpa3ylomiass NEPBUYHYIO CTPYKTYpYy OCIKOB SIBISIETCS: a)
KOBAJICHTHOM; 0) MOHHOM; B) BOJOPOIHOM; T') BaH-1ep-BaanbcoBoit

Kaxkwue cBs3u 00pa3yrot [J-cimpans BO BTOPUYHOM CTPYKTYype Oenka? a) Bannep-Baannbca;
0) ruapodoOHBIC; B) MENTHIHBIC; T') BOJOPOIHBIC

Kakme ¢akTtopel MOTyT BBI3bIBATH HEOOpATHMYIO JCHATypanuto Oenka?  a)
B3aMMOJICICTBHE C IUTAHIOM; 0) OTpaHUYEHHBIN IPOTEOTU3; B) IEHCTBUE COJICH TSIKEIIBIX
METAJUIOB T') U3MEHEHHE KOH(pOopMAauy OEIKOB 3a CUET XUMUIECKOH MOIU(PUKAITIH

W3 myprHOBBIX OCHOBaHHM B HYKJIEMHOBBIX KUCJIOTaX OOHAPYKEHBI: a) aJieHuH; 0) TumMuH;
B) ypauui; I') [UTO3UH

Cpenu mepevyrcieHHbIX CoeMHeHnH yKaxuTe aekTponuthl: a) NaOH; 6) CeHs; B) HCI;
r) C.HsOH; 1) CeH1206

Kakoii 31eMeHT UMeeT TOJNBKO OTPULIATENbHYIO CTENEHb OKHCIEHHUS? a) KUCIopon; 0)
HEOH; B) yIJIEpOJ; T) JIUTHI; 1) PTOp

[Tpu HarpeBaHUU CKOPOCTh XUMHUYECKOW PEAKIMH: a) YMEHbIIAaeTcs; 0) He MEHSETCS; B)
CHavaJia BO3pacTaeT, IOTOM T1aJIaeT; T') BO3pacTaeT

PaBHOBecue peakluu CMeNaeTcs B CTOPOHY OOpa30BaHUS MPOAYKTOB pEakIUH IMpH: a)
YBEIIMYCHUN KOHIEHTPAIIMA WCXOTHBIX BEMIECTB; O) YMEHBIICHHH KOHIICHTPAIUH
MCXOJHBIX BEIIECTB; B) YBEITMUYCHUN KOHIICHPAIIMH MPOIYKTOB PEaKIIMK; T) HEU3MEHHBIX
KOHIICHTPAIIUSAX BCEX BEIIECTB

YHUBepcaibHas ra30Basi MOCTOSIHHAS — 9TO pabd0Ta, KOTOPYIO COBEPIINUT MPH YBEITHUYCHUH
Temnepatyps! Ha 1K B m306apHoM Tponecce: a) 1 kr rasa; 6) 1 kmomb rasa; B) 1 M° rasa;
r) 1 nuTp rasa.

BriGepute Hanbonee npaBUiIbHOE OMpesieNnieHue: nokasareiab pH - 3T0: a) KOHLEHTpalus
IIPOTOHOB B PAacTBOPE; 0) KOHLEHTPALUs THIPOKCUII-aHHOHOB B pacTBOpE; B) Jlorapu@m
KOHIIEHTPAIIMU MIPOTOHOB B PacTBOpE; I') 0OpaTHBIN JTorapu(M KOHIEHTPAIIMU TPOTOHOB
B pacTBOpE

K nykneosuamonodocgaram ornocurcs: a) ATP; 6) AMP; B) TMP; r) CTP

[To npaBuny Bant- ['odhda ckopocTh XxuMHueckoil peakuu yBenudyuBaeTcs B 2-4 pasa
IpH: a) HATMYUH KaTalnu3aTropa; 0) MOBBIIICHUN TEMIIEPaTypPhl; B) TIOBBIIIICHUH JaBICHHUS,
T') MOHMKCHUE TEMIICPATyPBI

MaccoBasi 10751 BOAOpOJia MEHBIIIE BCETO B BemlecTBe, (hopmyna koToporo: a) CHa; 6)
H2>COs; B) CoH2; 1) CoHe

B 0,5 monb cunukara Harpus NaxSiOz macca Hatpus paBHa: a) 23 1; 0) 46 T; B) 4,6 T; 1)
6lr
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KonmuecTBo (MOJIb) KATHOHOB ¥ aHMOHOB, O0PA3yIOMIUXCSI PHU MOTHON auccoruanuu |
MoJTb pocdaTa HATpHsl, COOTBETCTBEHHO paBHO: a) 1 1 3;0) 1u4;B)4ul;r) 1ul
Macce runpokcuna amomunus (111) paBuoit 19,5 r, cooTBETCTBYET KOJIMYECTBO BELIECTBA:
a) 0,5 mons; 6) 0,1 moms; B) 0,25 monb; 1) 0,3 MoJb

Ecnu 3a equHMIly H3MEpEHUsT OTHOCUTENFHBIX aTOMHBIX Macc MPUHATH 1/16 Macchl atoma
KHCIIOpOJia, TO Macca 1| MOJIb BellecTBa: a) HE U3MEHUTCS; 0) yBeNUUHUTCS B 2 pasa; B)
YMEHBILIUTCS B 2 pas3a

Ha ocHoBanuu xumuueckoil GopmyIbl MOKHO OMPENETUTh: a) MACCOBBIE 10JIU JIEMEHTOB
B COCIMHEHWH; 0) MOJSIPHYIO MacCy BEIIECTBA; B) MAacCOBYIO [OJIF0O pacTBOpa; T)
M30TOITHBIN COCTaB BEIleCTBA

[lpu oxmHakoBOW TemmepaType M AaBieHHH | J1 razoobpa3zHoro kuciopoga u 1 i
ra3o00pa3HOro BOAOPO/Ia UMEIOT paBHbIE: a) YUCIIO MOJIEKYI; 0) Macchl; B) INIOTHOCTH
Mounekyna — 3T0: a) yacTula aroma; 0) yacTHIla, CYIIECTBYIOLIAasl B TBEPJOM COCTOSIHUY;
B) HauWMEHbIIAs 4YacTHIlA BEUIeCTBAa, COXPAHSIONIas €ro CBOWCTBA; TI) YacTHUIIA,
coJiepKaiiasi HOHbI

HanpaBieHne OKHCIMTEIbHO-BOCCTAHOBUTENbHONH peakmmu: Fe3* + I° — Fe?™ + Iy,
TIpoTeKaromeil npu cranaapTHeIX yernosusax: E% 1, /17 =+0.536B; Fe3*/Fe?" = +0.771B;
a) BmpaBo; 0) BJICBO;, B) peakiMs PaBHOBECHA; T') ATHUX JAHHBIX HEIOCTATOYHO JIJIs
OTIpeIeJICHUs HallPaBIICHHSI PEaKIHN

MarautHoe KBaHTOBOE YHCIIO M XapaKTepPHU3yeT: a) paAryc OpOUTHI AIEKTPOHA; 0) HAKIIOH
OpOUTHI B IPOCTPAHCTBE; B) SHEPTUIO JIEKTPOHA; T') 3apsij sjpa

['maBHOe kBaHTOBOE uKcio N (o bopy) xapakTepusyer: a) popmy 71EKTPOHHOTO 00IaKa;
0) paccTosiHUE JIEKTPOHA OT SPa; B) SHEPTHIO JIEKTPOHA; I') 3apsl siapa

OpburansHoe kBanTOoBOe umcio | (mo Bopy) xapakTtepusyer: a) pasmep OpOUTHI; 0)
DHEPTrHUI0 3JIEKTPOHA; B) (GOpPMY IEKTPOHHOrO OOJaKa ; T') AJICKTPOOTPHUIIATEIHEHOCTH
aToma

[IpaBuna, coOiromaronIvecss MpU 3aMOJHEHUHM JJIEKTPOHAMU aTOMHBIX OpOuTasei: a)
npunuun Ilaynu; 6) npaBuno XyHAa; B) IPUHIUI HAaUMEHbBIIEH SHEPrHM; T') MpaBuiIa
KireukoBckoro

MaxkcuManbHOE YHCIIO IEKTPOHOB Ha ypoBHE ¢ N = 3 paBHO: a) 3; 6) 4; B) 32; 1) 18; ) 8
Bemiectsa, B KOTOpBIX Bee CBsi3M KoBasleHTHBIE TossipHbIe: a) H202; 6) NH4NOs; B) NHs;
r) H20

Haunmenee npouHas xumudeckast CBsi3b: a) MeTaJUIMUecKast; 0) HOHHAs; B) BOJAOPOIHAS; T)
KOBaJICHTHasI

EIMHUITE] W3MEPEHHs CKOPOCTH XMMHYECKOH peakIyuH: a) MOomb T c?; 6) n1-Momb 1; B)
C*MOJIb 'l; T) Mob- 11 tvun

[TpaBuiio (mpUHILIKIT), JIeXKaIllee B OCHOBE ONPEEIICHUS BIUSHUS pa3IndHbIX (aKTOPOB Ha
XUMHUYecKoe paBHoOBecue: a) mpuHuun Ilaymu; 6) mpaBuno Xywpaa; B) mpuHuun Jle-
[arense; r) npaBuio Baut-I'odda

BraxHast nakMycoBasi 0ymMa)kka KpacHeeT B mpoOupkax c¢ BeriectBamu: a) NHz; 6) HCI; B)
SO2; 1) CO

Beipaxxenue “PactBop ¢ MaccoBoii noneit 3% o3navaet: a) B 100 T BoAbI pacTBOPEHO 3 T
conn; 0) B 97 T Boabl pacTBopeHo 3 T conu; B) B 103 1 pacTBOpa conaepkutcs 3 T COMH.
Ha opnoii cknsake Harmucano “15% HCI”, a ma apyroit — “onci=0.15”. IlpaBuabHOE
yTBEpXKACHHE: a) KOHIIEHTpaIUsl pacTBopa B nepBoii ckisinke B 100 pa3 Oosblie, 4em BO
BTOpOI; ) KOHIIEHTpAIUs pacTBOpa BO BTOPOii ckisiHKe B 10 pa3 MeHblIIe, 4eM B IEPBOIA;
B) KOHIIEHTPAIIMH PACTBOPOB B 00EMX CKIISTHKAX OJJMHAKOBEI

BopHble pacTBOPHI 3JEKTPOIUTOB MPOBOAT HIIEKTPUUYECKUIA TOK 32 CUET: a) KATUOHOB U
AJIEKTPOHOB; 0) aHNOHOB M DIIEKTPOHOB; B) TOJBKO JIEKTPOHOB; T) KATHOHOB U aHHOHOB
BemiectBa, KOTOphIE P IUCCOIMALIMU B BOJIE B KAUeCTBE KaTMOHOB 00Pa3ylOT TOJBKO
MOHBI BOJOPOJa, HA3BIBAIOTCS: a) LIeIouaMu; O) KUCIBIMU COJIIMU; B) KHCIOTaMmH; T)
aM(pOTEPHBIMU THIPOKCUIAMHU
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DIEKTPOIN3 — 3TO: a) OKUCIUTEILHO—BOCCTAHOBUTEIBHBIC MPOIIECCHI, TIPOUCXOISINNE B
pacTBOpax M paciiiaBax JIEKTPOJIMTOB BO BPEMs IPOXOXKICHHS HIEKTPHUECKOTO TOKA; 0)
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH, TPOXOISIINE B PACTBOPAX MEKIY HOHAMH,
B) pEAKIIMK MOJIEKYJI pACTBOPCHHBIX BEIIECTB C MOJICKYJIAMH BOJIBI.

DNEKTPOIN3 TUCTHILTHPOBAHHON BOJIBI POBOJUTH: a) MOXKHO, T.K. BOJA TUCCOIMHUPYET C
obpaszosanueM nonos H u OH"; 6) MoXkHO, eciti 106aBUTH SJIEKTPOJINT, YBEINUUBAOIIUA
AIIEKTPOIPOBOTHOCTD pacTBopa; B) HENbB3s, T.K. MOJCKYJbl BOJbI Ha HOHBI HE
JICCOIIMUPYIOT.

Ha karome OOBIYHO MPOTEKAIOT MPOIECCHI: a) OKUCICHHS, O) BOCCTAHOBICHHS; B)
JMICCOIMAIINY JICKTPOJIUTOB HA UOHBI.

Bydepubim cBoiictBom obnanaer cmeck: a) (CH3COO)2Pb u CH3COOH; 6) NH4sNO3 u

NH4OH; B) NH4sNO3z u HNO3; r) Cu(OH)2 u CuCl;

OneHouHble  CpeACTBA  TEKYLIETO  KOHTPOJS (OPMHUPYIOTCS B COOTBETCTBUU C

[TonosxeHneM o OaIbHO-PENTUHIOBOM crcTeMe YHUBepcuTeTa. HasHaueHue olleHOYHBIX CPEICTB

- BBISIBUTD copmupoBanHocTh kKomnereHuu OITK-2, OTIK-3.
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Temvbl pechepamos
DOU3NKO-XMMUYECKHE METO/IbI HCCIICIOBAHUSI B MOHUTOPHUHI'€ OKPYXKAIOIICH CPEeIbl.
MeTo bl M3y4YCeHHUs )KUBBIX KJICTOK (paCTeHUH, )KUBOTHBIX, MUKPOOPT'aHHU3MOB).
M3yueHre TOHKOH CTPYKTYpPhI MAKPOMOJIEKYJI: MPOIILIOE, HACTOsIIEee U Oy yIiee.
CoBpeMEeHHBIE MUKPOCKOITBI: HOBBIC BO3MOKHOCTH.
DKOJIOTMYECKHII MOHUTOPHHT M METOJOJIOTHS HAYYHBIX WCCICIOBAHHNA — MPOOJIEMBI U
MIEPCIICKTHBBI.
DnekTpodopes: UCTOPHsSI OTKPHITUS U COBPEMEHHBIC BO3MOXKHOCTH.
Hcnonp30BaHre AByMEPHOTO Tellb-JICKTpodopesa s pa3aciieHus: OCIKOB.
JIOCTOMHCTBAa M HEIOCTATKA METOJIa T'ellb-3JIeKTpodopesa i U3yYCHUsT HYKICHHOBBIX
KHCJIOT.
JleHaTypupyoONIuil Tenb-31eKTpodopes: UCIOIb30BaHUE IS Pa3IeicHHs HYKICHHOBBIX
KHCJIOT.
JleHaTypupyomuii refb-31eKTpodopes: UCIOIb30BaHuE IS pa3ieTeHus OeIKOB.
OU3NKO-XUMHYECKUE METOJIBI i PYHIAMEHTAILHBIC OTKPBITHS B 00JIACTH MOJICKYJISIPHOM
OMOJIOTHU: B3aUMHOE Pa3BUTHE U TBOPYECKAST MBICIIb.
Ponb pU3HKO-XMMHYECKOTO MOIX0/1a B OTKPHITHH ITPOIIECCOB TPAHCKPHITIIAN, TPAHCIISAIIUN
U PETUIUKAIUH.
W3y4eHne BUPYCOB: HEBO3MOKHOE CTajI0 BO3MOYKHBIM.
Bo3MoXHOCTH MeTOa CeTUMEHTAIINY B U3YYEHUU BUPYCOB U OakTepruodaros.
VIMMYHOJIOTYECKHE METOJIbI B H3yUYESHUU MaKPOMOJICKYIT.
Hcnonp30BaHue paJiiOaKTUBHBIX U30TOMOB B M3yYCHUN (DYHKIIMOHUPOBAHUS KJIETOK.
Hcnonp30BaHne paloOaKTHBHBIX HW30TONOB B M3YYCHHH TPOMUICCKOW CTPYKTYPHI
OuoleHo3a.
W3ydeHrne CTPYKTYpbl MaKpOMOJCKYJI C ITOMOIIBIO JJCKTPOHHOW MHKPOCKOTHH |
CHEKTPOCKOMUYECKUX METOJIOB: CPAaBHUTEIHHBIN aHATU3 METO/IOB.
KonwuuecTBeHHBIC METOIBI B U3YICHHH MAaKPOMOJICKYJT U KIIETOK.
W3ydeHue CTpyKTypbl MAKPOMOJIEKYII: UCTOPHUS PA3BUTHUSI METOAMYECKHUX TTOIXOJIOB.
[TprMeHEeHNe NOHOCEIEKTHBHBIX JICKTPOJIOB IS ONPEICICHHS KOHIICHTPAIIMA HOHOB B
BOJIHBIX PACTBOpPAX.
MeTo 161 oTIpe/IeIIeHUsT MOJISKYIISIPHBIX MacC OMOMOJICKYJI: CPABHUTEIBHBIC ACTICKTHI.
OU3NKO-XUMUYECKHE METO bl UCCIICIOBAHUS POTEOMA.
KBaHTOBBIE MeXaHW3MBl BO3HUKHOBEHHS MOJICKYJSIPHBIX CIIEKTPOB TIOTJIONICHHS |
UCITYCKaHHUSI.
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Koumponvuvie gonpocel 01151 mekywje2o Konmpoas
Kakune mpuHIUIIBI JIeKaT B OCHOBE KJIACCU(PUKAIIMKM OPTAaHNYECKUX COSTMHEHUMN?
KakoBbI IpUHITUIIBI KITACCU(PUKAIIMA AMUHOKUCIOT?
Kaxkue pacTBopuTenn UCHOJIB3YIOT AJIs1 SKCTPAKIIUM aMUHOKHUCIIOT?
Kak MOXHO pa3fenuTh CMECh aMUHOKHUCIIOT ¥ HASHTH(PHUITUPOBATH HX ?
Kakune MeToabl HCIIONB3YIOT JUIsl KOJIMYECTBEHHOTIO OIIPEAEIICHNUS] aMUHOKHUCIIOT?
Jaiite o011yro XapakTepuCTHKY JMnuaaM. KakoBbl MPUHITUTIBI KJIacCU(DUKAIIY JTUITH]IOB?
Kak MOXHO u3BIIeYb TUMUABI U3 OMOJIOTHYECKUX 00pa3IoB?
Kakue mpuHIUIIBI JIeKAT B OCHOBE KJIACCU(UKAIINU YTICBOIOB?
Kakune MeToabl HCITONB3YIOT JUIsl U3BJICYEHUS YTII€BOAOB?

. Jist pa3genenusi CMeCH KakuxX YrieBOJOB MCIHOJIB3YIOT OYMaKHYIO WJIM TOHKOCJIOHHYIO

xpomarorpaduro?

Kakue crioco6s! kiaccudukanuu 0enkoB pacTeHui Bbl 3HaeTe? Ha kakux mpuHIMIIAX OHU
OCHOBaHbI?

Kakue cioco0s! ppakunoHUpOBaHUs OEIKOB UCIONB3YIOT IPU X BBIICICHUH?

Kakwue cBoiicTBa 0€7IKOB O3BOJISAIOT UX (PPaKIIMOHUPOBATH?

Kaxkue conn 00bIMHO UCTIONB3YIOT JJIs1 ocaxkaeHus 0enkoB? [louemy?

KakoBa mocneoBaTeabHOCTh ATAoOB OUUCTKU OeJIKOB?

Kak MOXHO 04nCTUTH O€IKM OT HU3KOMOJIEKYJISIPHBIX COEIMHEHUI?

[Haiite cpaBauTenbHyo xapakrepuctuky JJHK u PHK.

Kakne Gpu3nKo-xuMu4ecKre METO bl UCTIONB3YIOT JUISl BBIIEICHUS! HYKJIEHHOBBIX KUCIOT?
[lepeuncnure u oxapakTepusyTe OCHOBHBIE 3Tarbl BbiaeneHus u ounctku JIHK u PHK?
[Toyuemy HYKJIEHMHOBBIC KUCIIOTHI M OCIIKU BBIJCISIOT HA XOIOAY?

Kak o4rcTUTh HYKJIEMHOBBIE KHCIOTHI OT OeNiKa U APYTUX OPraHudeCKUX COeTUHEHUI?
Kak MOXHO IpOKOHTpOIMPOBaTh cTeneHb YucToThl npenaparoB JJHK u PHK?

Kakue MeToas! ucnonb3yrot st konruectBeHHoro onpeaenenus JJHK u PHK?

Kakue mnpubopsl M MeETOAbl MOMKHO HCIIOJIB30BATh JJISL OIPEAETCHHUS COIEpKaHUS
HEOPraHUYeCKHX KaTHOHOB?

B uem npeumyiiecTBa ¥ HEIOCTATKU Pa3HBIX BUJOB CBETOBOM MUKPOCKOIIUU?

Kakue mnpuembl MO3BOJSIOT MUHUMH3UPOBATH MOSBICHHE apTe(daKkTOB MPHU CBETOBOM
MUKpOCKOTNN?

B kakux ciaydasx 3¢¢EeKTUBHO HCHOIb30BATH JIOMHHECLEHTHYIO M (IIyOpECLEHTHYIO
MHUKPOCKOIIHIO?

Kakune BO3MOXKHOCTH JjaeT KOH(OKaIbHass MUKPOCKOIHNsA?

Kakue npuembl moAroToBKH 00pa3LoB AJs 3IEKTPOHHON MUKpOocKonuu Bam n3BecTHbI?
Kakune cniocoObl KOHTpacTUPOBAHUS UCHIOIB3YIOT B JIEKTPOHHONH MUKPOCKOITUH?
KaxoBbI BO3MOXHOCTH TPAHCMUCCHOHHOM M CKAaHUPYIOIIEH 2JIEKTPOHHON MHUKPOCKOTIHH?
Kakue MeTonpl B COYETAaHMHM C MHUKPOCKOINHEH IO3BOJSAIOT H3y4aTh JIOKAJIU3ALHIO
BEIIECTB, OT/IEIbHBIX peaKIUi, GEPMEHTOB B KJIETKE U TKaHSIX?

B uem cymHocTh MeTOZ10B XpoMaTtorpaduun?

Kto nzo6pen meroa xpomarorpaduu?

MoxHO 511 cenath BBIBOJ O NMPUPOJAE BEIIECTBa Ha OCHOBAHMM XpoMaTopadUuecKux
JaHHBIX?

B uwem npeumymectBa aitOeHTHOW Xpomarorpaduu nepen  (QpOHTAIbHOM U
BBITECHUTEIBLHON?

Jlate ompeneneHue CIeAYIOMIMX TMOHSATHH: a) BbICOTA XpoMaTorpaduyeckoro mnuka; 0)
HIMpUHA XPOMATOrpapuiecKoro MuKa; B) OO yaepKuBaeMblii 00BbEM.

Yro Takoe OTHOCHTENbHBIM yIepKUBaeMblii 00bEM U OTHOCHUTEIBHOE BpeMs
yAEpKUBAHUSA?

Yro Takoe MepTBbIi 00beM KooHKU? Kakue 06beMbl OH B ce0st BKIItoUaeT?

[Touemy B Xxpomarorpauyeckyi0 KOJOHKY BBOAST OOBIYHO Majble KOJHWYECTBA
OIPEAEIAEMBIX COETUHEHUN?
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Kaxk m3meputs Rf? B kakoM HHTEpBaie 3HAYCHUI MOKET U3MEHATHCS BennunHa Rf?

B ueM nmpeumyiecTBa ¥ HEIOCTATKA BOCXOJISIIECH U HUCXOASIIEH XpoMaTorpaduu?

B 1eM 0coOGeHHOCTH M MpenMyIIecTBa TOHKOCIOWHOW XpoMaTorpaduu B CPaBHEHUU C
OymaskHON?

Kak BBINOJIHAIOT KOJIMYECTBEHHBIA AHAJIU3 METOJIOM PACHPEACIUTEIbHON KHIKOCTHOM
xpomarorpaduu Ha Oymare?

Kakue mnapamerpsl XpoMaTorpapuueckoro IMUKa HCIONB3YIOT JUIsI KOJIMYECTBEHHOTO
aHanuza’?

Uro siBnsieTcst Hanboliee BAXKHON MPUYMHON Pa3MbIBaHUS XpoMaTorpauueckoro muka?
Kakas u3 teopuit xpomatorpaduu JaeT OCHOBY JUIsl ONTUMU3AIMH XpOMAaTOrpaduyeckoro
npoiiecca?

Kakue BennunHbl XapakTepu3yloT 3¢GeKTUBHOCTh XpoMaTorpaduueckoit koaonku? Kak
€€ MOBBICUTH?

Kak oueHuTh 3 QeKTuBHOCTD pa3zeneHus B xpomarorpapuun?

KakoBel o00macT mNpUMEHEHHUs, AOCTOMHCTBA M HEIOCTaTKM METOJOB Ta30BOM
xpomarorpaduu?

HazoBute ciocoObI IETEKTUPOBAHUS BEIICCTB B Ta30BOM U )KHIKOCTHOM XpoMarorpaduu.
Kakyto uHpOpMAIMI0O MOKHO MOJYYUTh W3 XPOMATOrpamMM MPU HCIIOJIB30BAHUU JIBYX
MOCJIEZI0BATEIBHO COETUHEHHBIX IE€TEKTOPOB?

Kakoii nerexktop Bbl Obl BbIOpanM MHpU aHaIU3e OOBEKTOB OKPYXKAIOIICH Cpelbl Ha
coJIepKaHue TECTUIIUIOB?

B uem cymHOCTh METOAOB KOJMYECTBEHHOTO aHA/IM3a: a) aOCOMIOTHOIN KanuOpoBKU; 0)
BHYTPEHHEH HOpMau3auyu (HOPMUPOBKH); B) BHYTPEHHETO CTaHaapTa’?

B kakux ciydasx B KOJHMUECTBEHHOM XpOMATOrpaUyecKOM aHAIM3E U3MEPSIOT BBHICOTY
nuKa? mionaab muKa?

KakoBa ponb noasuxHo# (ha3bl B Ta30BOM U KUIKOCTHON XpoMarorpapuu?

[lpuBeauTe mnpHUMEpHl HEMOABMXHBIX (a3 B anAcOpOIMOHHOW BBICOKOA()()EKTUBHOM
KUJKOCTHOM XpoMaTorpaduu.

Uro Takoe rpaJleHTHOE SIIONPOBAHIE B Ta30BOM U KUIAKOCTHON XpoMaTorpaduu?

YeM oTIMYAIOTCS HOPMAJIbHO- U 0OpaiieHHO-(a30BbIi BapuanT BOXKX?

KakoBbl 0051aCTH TPUMEHEHHUS, TOCTOMHCTBA M HEJOCTAaTKU METOOB a/JCOPOIMOHHOMN
xpomarorpadun?

HazoBure Hambonee pacrnpocTpaHEHHbIE PACTBOPUTENU U aJCOPOEHTHI B KUAKOCTHOM
xpomarorpaduu.

Kakue HenonBukHbIE (a3bl UCHOJB3YIOT B MOHHOW XpoMaTorpapuu Ui pa3aeieHHs
AQHUOHOB U KaTUOHOB?

Kakve noHooOMeHHbIE CMOJIbI BaM U3BECTHBI?

B kakux ciydasx UCMONb3YIOT HOHOOOMEHHUKH?

Uto Takoe renb-QpuiabTpanus?

Kakwue BemiecTBa UCIOIB3YIOT B KAUECTBE HOCUTENEH TS Teb-(pUIbTpaIiuu?

Uro npencrasnsger coboit cepanexc? Ilo kakoMy NpUHIUIY PA3IUYaAOT Pa3HbIE THUIIbI
cedanexcon?

KakoBbl cdepbl Hcnonb3oBaHus renb-(puiabTpanun’?

Kakoii nprHINT JISKUT B OCHOBE pa3/IelIEHUs] MOJIEKYJI IIPU 3ieKTpodopese?

Kakwue renu ncnonbs3yroT Aiis a5iekTpodopesa 6eKoB U HyKJIEHHOBBIX KucioT? [louemy?
Jlist kKakuX 1eJeit mpoBoasT MpoIeaypy daeKkTpodopesa?

B yem oco0eHHOCTH aHAIUTUYECKOTO U MpernapaTUBHOTO 31eKTpodopesa?

Kak 3aBUCHT OT HanpsKEHHsI KaUeCTBO IEKTPOPOPETUUECKOTO pa3ieNieHHsI BeecTB?

B kakux ciaydasx 1enecoo0pa3Ho ucmoiib3oBatk SDS-anekTpodopes?

Yro Takoe n303eKTpodoKycrpoBanre? B kakux ciyyasix ero npuMeHsoT?

B kakux ciaydasix CHOJIB3YIOT HO3EPH-, @ B KAKUX Cay3epH-THOPUIN3AIUI0?

KakoB npunIun pabots! ciektpodoromerpa?



78. Yto Takoe MOJISIPHBIN KOAPPHUIIMEHT SKCTUHKIUU?

79. Urto Takoe ontuueckas iioTHOCTH? Kak ee m3MepuTh?

80. IIpuBeauTe MpUMeEpHI HCIIOJIB30BAHMS CIIEKTPOPOTOMETPHUUECKIX METOAOB B OMOJIOTUH U
9KOJIOTHUH.

81. Kak u st yero mpuMeHsIoT (iayopecueHTHble kpacutenu? Kakue ¢uryopecueHTHbIE
KPacHUTEJIA BaM M3BECTHBI?

82. Kakue Buapl HeHTpU(YrupOBaHHS CIIOIB3YIOT JJIS BBIZICIICHUS KIIETOYHBIX CTPYKTYp?

83. Kakue BemiecTBa MCIONB3YIOT Ui CO3JIAHHS T'PaJMEHTAa IJIOTHOCTH B LEHTPUQYKHBIX
npobupkax?

84. YUrto Takoe K03 (HUIIMEHT CeTUMEHTAINH?

85. Uro o3nauator equauibl CBendoepra?

86. B yem oTMumMs aHATUTUYIECKOTO H MTPETapaTUBHOTO IEHTPUPYTUPOBAHUS?

87. Kakue ¢akTopbl BIHUSIOT Ha CEIMMEHTAIIUIO CTPYKTYP U MAaKPOMOJICKYJI?

88. Kak onpenenuTh INIOTHOCTh U MAacCy CTPYKTYP U MOJICKYJI P LEHTPUDYTUpOBAHUN?

89. Uem ompenensitoTcsi OCOOCHHOCTH WCIOIB30BaHUS YIIIOBOTO pPOTOpa WM POTOpa C
MIOJIBECHBIMH CTaKaHaMM?

90. MoxeTr 1M WCIOJNB30BaHHE MPHOOPOB 00eCrednTh OOBEKTHBHOCTH PE3YJIHTATOB
UCCIICIOBaHMSI OMOJIOTHYECKIX OOBEKTOB?

91. KakoBBI HCTOYHUKH MTOTPEITHOCTH MTPHU padoTe ¢ mpudopamm?

92. Kakwue cymniecTByrOT METO/IbI TIOJrOTOBKHA 00PA3IoB K K XUMUYECKOMY aHaJIH3y?

93. Kakue ycnoBus HEOOXOAMMO COOIOAATh TpPU  yINAPUBAHWUU PACTBOPOB  Pa3HBIX
oprannveckux coenuHenuii? [louemy?

94. B kakux ciy4asix UCTIONB3YIOT nuann3? KakoBbl yCIOBHS €ro MPOBEICHUS?

95. Kakue mpeumymiectBa Jaet JMOo(uIbHAs CyIIKa B CPaBHEHHH C BBICYIIMBAHUEM B
CYLIMJIBbHBIX HIKadax?

96. Kakue sKCTpareHThl UCIIOJIb3YIOT ISl U3BJICUCHUSI OPraHMUECKUX BEIIECTB U3 00pa3ioB?

97. [NaiiTe onpeeneHne MOHATUSIM «pa3IeIeHUue», KKOHIICHTPUPOBAHUEY, «BBIJICIICHUEY.

98. Kakoii mapameTp UCHOIb3YETCs VISl OLICHKH 3P HEKTUBHOCTH KOHIICHTPUPOBAHUS?

99. MaiiTe onpeeneHne MOHATHIO «KOd(PPHUIIMEHT pa3aeIeHHs.

100. JaiiTe ompezneneHue MOHSATHIO CTeNeHb H3BIedeHUsA. Kakum o0pa3om creneHb
M3BJIEYEHUSI CBSI3aHa ¢ KOA((DUIIMEHTOM pacrpesiesieHus?

101. Kak ycrpoen pH-merp? Kakue TUTBI 3JEKTPOAOB HCIONB3YIOT ISl U3MEPEHUS
KHCIIOTHOCTH Cpefibl?

102. B 1em mocTOMHCTBA M HEIOCTATKH WCIOJB30BAaHUS MHAWKATOPHON Oymaru mpu
n3mepenuu pH?

103. UYTo Takoe CeNeKTUBHBIE ANEKTPOIbI?

104. Kakue Tumsl cenekTUBHBIX 3JIEKTPOJOB BaM U3BECTHBI? 11 4ero ux UCronib3yoT?

105. AKTHBHOCTB KakuX ()€PMEHTOB MOKHO OMPEEISITh dJIEKTPOMETPUUECKU?

106. [Mouemy C mmpoko wuCMONBE3yIOT B OMOXMMHYECKHX M 9IKOJOTHUECKHX
UCCIIEJOBaHUAX ?

107. Kakue wMepbl NpenocTOpoKHOCTH HEOOXOAMMO MpearnpuHUMarh, padoras c

paarnOaKTUBHBIMU H30TOoIamMu?

Jlemoncmpayuonnwiii eapuanm mecma Nel

1. Mertox pa3zaeneHus MOJIEKYJ, OCHOBaHHBI Ha MHOTOKPATHOM IOBTOPEHUU aKTOB COPOLIMH U
JIecOpOIIMH BEIIECTBA MPH MEPEMELICHUN €ro B MOTOKE MOJBMXHOM (ha3bl BAOIb HETOABUKHOTO
copOeHTa Ha3bIBACTCS:

a) anekTpogopes; 6) xpomaTorpadus; B) abcopOLus; I') yabTpaduIbTpaLus.

2. Cpeau mepeyuclIeHHbIX BHJOB XpoMaTorpaguu BblOepu Te, KiacCU(pUKaLUsi KOTOPBIX
OCHOBaHA Ha MEXaHM3Max pa3zeJICHHs BEIIECTB.

a) )KUJKOCTHAs; 0) KOJIOHOYHAs; B) OyMaxcHas; T) adpruHHAas.

Jlemoncmpayuonnsiii 6apuanm mecma Ne2



1. Beibepure TN mepexona, COOTBETCTBYIOUIMNA MOTTIOMICHUIO MOJIEKYJIONW 3JIEKTPOMArHUTHBIX
BOJIH BUJTUMOM 00JIaCTH CIIEKTpa:

a) s7epHbIA; 0) MEXAY OCHOBHBIM COCTOSIHUEM M JIOOBIM KOJeOaTeIbHBIM YPOBHEM IE€PBOTO
BO30Y>KJICHHOTO COCTOSIHMSI; B) BpalaTeNbHBIM; I') MEXIy KoieOaTelbHbIMU YPOBHAMU B
npezenax 0JHOTO JIEKTPOHHOTO YPOBHSI.

2. BeiOepute TUI mepexoja, COOTBETCTBYIOIIMN MOTJIOMICHUIO MOJIEKYJIOH HH(PAKpacHOTO
U3ITY4YEHUS:

a) sIACpHBIN; 0) MEXIYy OCHOBHBIM COCTOSITHUEM U JIFOOBIM KOJIEOATEIbHBIM YPOBHEM IIEPBOTO
BO30Y)KJICHHOTO COCTOSIHMS; B) BpAIIATENbHBIN; T) MEXIY KOJeOaTeIbHBIMUA YPOBHSIMH B
mpeJienax OJTHOTO 3JIEKTPOHHOTO YPOBHSI.

Jemoncmpayuonnolil 6apuanm cumyayuoOHHbIX U pAcyemHbIX 3a0ay

Tema «PU3UKO-XUMHUYECKAs XapaKTEPUCTUKA MAKPOMOJIEKYII»
PaccuuraiiTe 3Ha4eHHs U309IEKTPUYECKUX TOUEK OJIMTONENTH/A 10 U3BECTHRIM 3HaueHusIM pK

Tema «MeTo/bl HETIOCPEACTBEHHOTO HAOIIOACHUSY
Bo ckonbko pa3 U3MEeHHTCA IIyOMHA PE3KO M300pa)KaeMoro MpPOCTPAHCTBA B MUKPOCKOIIE MPHU
cmene oobekTuBa 8x0,2 Ha 60x0,85? Okymsp ¢ yBenuueHueM 15X ocTaeTcst MOCTOSTHHBIM.

Tema «Xpomatorpadus»
Moutekyna gepMeHTa JUCCOIMUPYET Ha YEThIPe MIACHTHYHBIX CYOBEIMHHIBI M HEOOXOIMMO
OPOBEPUTh  HUHAUBUAYyaldbHYI0O  (EpMEHTATHBHYIO  aKTUBHOCTh  cyObemunui.  Kakyro
XpoMarorpaduyecKyro CUCTEMY CIIEyeT BBIOpATh, YTOOBI OTACITUTH MOHOMEPHI OT TeTpamepa’?

Tema «3aexTpodopes»
Bupyc conepxut 256 6enkoB, 64 U3 KOTOPBIX UMEIOT MOJEKyJsipHyto maccy 1800 [la, a 192 —
26000. Ecnu BUpyc pa3pymuTs U npoananuuposats metogoM JICH-anexTpodopesa, T0, CKOIBKO
30H Ha JJIEKTpodoperpaMmMe MOXKHO OXKHUAATh, KAKOBBI OyIYyT OTHOCHUTEIBHBIE PACCTOSHUS
MUTPAIUU U OTHOCUTEIbHBIE TIOIIAIU 30H?

Tema «CeKTpOCKOMUYECKHE METOIBI»
[Tornomuienue pacTBopa, COAECPHKAIIETO BEIIECTBO C MOJCKYISIPHBIM BecoM 423 B KOHIEHTpALUU
32 wmkr/mn cocraBmser 0,27 nmpu 540 HM B OJZHOCAHTUMETPOBOH KroBeTe. Uemy paBeH
ko3 uIMeHT MoJspHOoro mnorameHus npu 540 HM, ecnu JOMYCTUTh, 4YTO 3akoH bepa
coOmronaercs?

Tewma «llentpudyrupoBanuer»
Kakoe neHTpobexHoe yCKOpeHHe JOKHA UMETh HEeHTpUdyra, 4ToObl BbI3BaTh OCEJTAHUE YaCTHUI]
pamuycom I = 5-10% M u mnotHoCTBIO p = 3-10% k/M° B cpenie ¢ mnoTHOCTBIO po=1-10° kr/M° U
BA3KOCTBIO 7 = 1-10 TTa-c mpu T = 300 K?

Tema «[Ipourie HU3NKO-XUMUYECKIE METO/IbI AaHATTU3a)»
BoruncnuTe 351€KTpOIHBIN MOTEHIMAT MEAHOTO AJIEKTPO/Ia, OMYIIEHHOTO B PaCTBOP COJIM MEJIHU C
koHnenTpanueit Cu?* pasuoit 0,1 Moms/1; E°cu®ticye= 0,34 B.

Ouenounsvie cpedcmea 0 RPOMENCYMOYHOU ammecmayuu

Ilpumepnulit nepeuens 60npPocos K IK3AMEHy

1. ®uzuxo-xumuueckue MeTopl. O0IIas XapaKTepUCTUKA, IPUHIUIIBI KJIaCCU(PHUKAIIUH.

2. XapakTepHCcTHKa MaKpOMOJEKYI: MONUINeNnTuAHble menu. CBs3u, 00yCIOBIMBAIOIINE
B3aMMOJICHCTBUE aMHHOKHCIIOT B Oenkax. OU3NK0o-XUMHUYECKOM CBOMCTBA aMUHOKHUCIIOT U
OCIIKOB.

3. KoMIOHEHTBI HYKJIIEHHOBBIX KUCIIOT. CBSI31, BOSHUKAIOIIHNE B IMOJTMHYKICOTHTHOW TICTIH.
JIuHeHplE W UMKIMYECKHE NOJMHYKIEOTHAHblE uenu. [luxibr Xepmu. Pusuko-
XUMHYECKHE CBOMCTBA HYKJIEMHOBBIX KUCIIOT.

4. TloHATHA HATUBHOM M JEHATYPUPOBAHHOW CTPYKTYpbl Ouomonumepa. JleTepreHThI.
Penaryparmus, nucconuanus u peaccoruanus. [ mOpuHbie MOJIEKYIIbI.

5. Dmnektpodope3. CKOpOCTh  NBIKEHUS  YaCTHIBI B DJJEKTPUUECKOM  TIOJIE.
DnekTpodopeTrndeckas oBHXKHOCTb.
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Bunsr snextpodopesa. DnexTpodope3 ¢ TOABIKHOM TpaHMLEH U HENpEephIBHBIHN
anexTpodopes.

Buns anexrpodopesa. 3oHanbHbIHN 1eKTpodopes.

['enp-anextpodopes. XapakrepucTuka arapo3HOro rens.  SIBaeHwe »SHIOCMOcCa B
arapo3HOM reJe.

Xapakrepuctuka mnonauakpuwiamugaoro rtens (ITAATD). ®axropsl, yiIydIaroIlime
pazpemienue snekrpodopesa. DakTopsl, BIUsOMUE Ha momumepusanuio [TAAT .
Onektpodope3 HYKIEHHOBBIX KHUCIOT. XapaKTePUCTUKH HYKJICHMHOBBIX  KHUCIOT,
00yCIIOBIMBAIOIINE OCOOEHHOCTH UX AIEKTpodopesa.

Hu3koBOJABTHBIE M BBICOKOBOJIBTHBIN Telib-31eKTpodope3 HYKIEUHOBBIX KHUCIOT.
Onekrpodope3 B ACHATYPUPYIOIIUX TensX. MapkepHble MOJEKyNbl. Jluaupyromiue
KpacHUTellu.

Onexrpodopes 6enkon. JJCH-anekrpodopes. Auck-anexrpodopes B [TAAT.

JIBymepHBIii renb-anekTpodopes. M3oanekrpuueckast pokycupoBKa.

Kanumsipasrii anekTpodopes.

Lentpudyrupoanre. OCHOBBI TEOpUU CKOpOCTU ceauMeHTanuu. CearMeHTAIMOHHOE
paBHOBECHE.

AHanuThueckue W mpenapaTuBHbIe IeHTpU(dyru. OCHOBHBIE MpaBWiIa CEAMMEHTAIUU.
Koadduument ceaumenTanuu.

CkopoctHoe nentpudyrupoanue. GakTopsl, BIUSIONINE HA CKOPOCTh CETUMEHTAILINH.
30HaNMbHOE LEHTPUPYTHPOBaHUE. 3aBUCUMOCTh CEIUMEHTAIlMH OT KOHIICHTPAIUH.
Crangaptablie K03 (PUIIMEHTH CeAMMEHTALIUH.

OnTHyeckre CUCTEMBbI, UCIOIb3YyEMbIE Ul ONPENEICHUS KOHIEHTPAllMi KOMIIOHEHTOB B
ueHTpudyrax.

Cenumentanus JJHK B menoynom rpaauente caxaposbl. M3mepeHne MOJIEKYISIpHOMN
Macchl METOJIOM CEIMMEHTAIlMOHHOTO paBHOBecus. [Ipumepsl HCMIONB30BaHUS
CKOPOCTHOM U 30HAJIbHOM CEJMMEHTALWH.

Xpomarorpadpusi. Teopusi  xpomarorpaduueckoro  mporecca. Kmaccuduxarms
XpoMarorpagpuyecKiux METOI0B.

PacnpenenurensHas xpomarorpadus: IpUHILIKMI METO1a M KO3(DPHUIIMEHT pacipeieTeHHs.
AncopbunonHas xpomarorpagus. BeicokoapdexkTrBHas KUAKOCTHAS XpoMaTorpadusi.
HNonooOMeHHast XxpomaTorpadus.

Addunnas xpomatorpadus. Jluranael, ucnonaszyemsie B adpGUHHON XpoMaTorpaduu.
['enp-niponukatomas xpomatorpagus. OnpenesieHue MOJIEKYJIIpHON Macchl Oernka.
XpomaTtorpamma. XapaKTepUCTUKH XpomaTorpaduyeckux NUkoB. KauecTBeHHBIH U
KOJINYECTBEHHBIN aHAIN3 B KOJIOHOYHOM XpoMmaTorpaduu.

OnTumuszanus ycIoBUH (PAKIMOHUPOBAHUS B XPOMATOrpauuyecKoM 3KCHEPHUMEHTE.
Xpomarorpadust MakpoMosiekysl. [IpuHIunuanbHas cxema *)HUJIKOCTHOTO Xpomarorpada.
[Mazo-xxunkoctHast xpomatorpadus. YCTpocTBO Ta3zoBoro xpomarorpada. Oobmacts
IIPUMEHEHHS.

[Tnanapnas xpomarorpadus: pacupeneauTenbHas OymaxHas xpomatorpadus. [TpuHiun
paznenenus. KauecTBEHHBIN U KOJMYECTBEHHBIN aHAIN3.

Tonkocnoiinas xpomarorpadusi. KauecTBeHHBIN U KOJIMYECTBCHHBIN aHAU3.
Ontuueckast Mukpockonus. [Tpuniun Merona u ero Mmoaudukanuy.

®nyopecrieHTHass MUKpockonus. [IpuHIMI 1 0COOEHHOCTH MeToAa.

@DaKTOpbI, OMPEEIISIONINE Pa3pPelIaoIlyl0 CIIOCOOHOCTh ONTUYECKOH CHEKTPOCKOIHUH.
Aneptypa.

DJeKTpoHHas CKaHupyrolas Mukpockonus. [Ipuniun merona, 001acTe IPUMEHEHUS.
DONeKTpOHHas TPaHCMUCCUHHAS MUKpockonus. [IpuHnun meroza.

TexHuKa MOArOTOBKM MPENAPATOB ISl MUKPOCKOIINH.

Crnektpockonuueckue MeTofbl. [lornomeHne W UCIycKaHHE H3JyYeHUs! BEIIECTBOM.
OHepreTudyeckue yYpoBHU MOJIEKYN U aTOMOB. Bupl ciekTpockonuu.
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AbcopbrronHas criekTpockonus. 3akoH JlambGepra-bapa.

CnexTpocokomnust B yIbTpadHuoIeTOBOM M BUAUMOM obnacTsax. [Ipumenenue B Onoaoruu.
[MpunnunuansHast cxema criekrpodoTomeTpa u HOTOKOIOpUMETpA.

KonebatenbHble criekTphl: HHPpakpacHoe nornouienue. [IpuMenenrne B OMOIOrHUECKUX
UCCJIEJOBAHMSIX.

ATOMHO-a1cOpOLIMOHHAS! CTIEKTPOCKOIIHSL.

MemOpanHasi GUIBTpALUS U JHATIH3.

MeTtoapl mpoOONOATOTOBKM OHOJIOTMYECKOT0 Marepuana: (QUKcanusi, BbICYIIMBaHUE,
TOMOT'€HU3aIUS.

MeTtoasl TpoOOMOATOTOBKM OHOJOTMYECKOr0 MaTepualia: OCaXJACHHE BEIIECTB U
KOHLEHTPUPOBAHNE PACTBOPOB.

pH-Metpus. [TpuHuunsl u3mMepenus u ycrporctso pH-merpa.

[ToreHmoMeTpruYecKre METOIbI OTPEACITICHUS COJCPKAHNS MUHEPAILHBIX BELIECTB.
[TpumeHeHne paA0aKTUBHBIX METOK B OMOJIOTMYECKUX UCCIIETOBAHUIX. XapaKTepUCTHKA
«MEUYEHBIX» aTOMOB.

PazpaboTunk:,
; ;ﬂ"/‘[f 4 - JnoneHT Muxaiinenko B.JTL.

~ (moamucs)

IIporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusmMu ®PI'OC BO mno HampaBieHuro
06.05.01 «buonmxeHepusi 1 OMOMHPOPMATUKAY.

[lporpamma paccMoTpeHa Ha 3aceqaHud  Kadeapsl (QHU3HKO-XUMHYECKOW OHOJIOTHH,
ononmxkeHepun u ononadpopmatuku 17.04.2024 r. nmporoxon Ne 15.

3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @QE_‘:,{

Hacrosimmassi mporpamma He MO:KeT ObITh BOCHPOHM3BeleHA HU B Kakoil ¢opme 0e3

npeaABapuTeJIbHOT0 MIMCbMEHHOT'0 Pa3pelICHUs Ka(])e)]pl,l-paspaﬁqunKa nmporpaMmmbl.



