MHWHOBPHAYKHN POCCHUHA

(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIIEr0 00pa30BaHUs
«APKYTCKHUH I'OCYJAPCTBEHHbI YHUBEPCUTET»
OI'bOY BO «UT'Y»
Kadeapa ¢pusuko-xumnueckoi 0monoruu, 0MoMHkeHepruu U OHONH(OPMATHKH

)

Apun

ADgui)
110198 3
\i‘i..,

e

Pa6Gouas nporpaMmma quCUMILIHHBI

Haumenosanue sucuummnst: 51.0.30 «OUBUKO-XUMUYECKHUE  METOJbI
NCCIEAOBAHUN»

CrneuunanbsHocTs: 06.05.01 «buounxenepus u OuonHpopMaTHKa»
Crermanu3anust: «bruonnxenepus u OnonHpopMaTHKa
KBanuduxanus BelmycKHUKA: OMOUHXEHEp U OMOMH(DOPMATHK

®opma 00ydeHHs: OYHAs C DJIEMEHTaMU DJIEKTPOHHOTO OOYYEeHHS M AUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOIOTUI

Cornacosano ¢ YMK 6rnonoro-nouseHHoro PexomengoBano kadenpoit GU3NKO-XHMHYIECKOH
(baxynbTeTa Ouonorun, SuouHXXeHepun U OHOMH(BOPMATHKU

IIpotokon Ne 5 ot A4 22025 r. IMporoxon Ne 7L ot /J ctr v 2025 T.
[pencemarens ¢~ %~/ AH. Marsees 3aB. Kadenpou EL e B.IL CayoBapoBa

Wpxyrck 2025 r.



Coneprxanue

|. Llenb U 3a0aUH JUCIIUTIIHHDBL .. ...euuenteneete et et ate et eeeaaeaneanens
Il. Mecro nucuurumunsl B ctpyktype OIIOIT ...,
I1l. TpeGoBanus Kk pe3yabTaTaM OCBOCHUS JUCITUTIIHHBI .......ouvvennn....
IV. CopepxaHue U CTPYKTYPA AUCHMIUTHHBI . ...enuenneneennenneannennennnn.
4.1 CopeprxaHue JUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM, C
yKa3aHHeM BUJOB y4eOHBIX 3aHATUN M OTBEIEHHOTO Ha HUX KOJIMYECTBA
aKaJIeMUYECKHUX YacOB
4.2 I1nan BHEayAUTOPHON CAaMOCTOSATEIHLHON pabOThl 00YJArOIITUXCS 110
D102 610211811705 (<
4.3 ConeprkaHUE YICOHOTO MATCPHATIA ..uvenreennreenneeenneenneeanneannens
4.3.1 IlepeueHb CEMHUHAPCKUX, MPAKTHYECKUX 3aHATUN U JTa0OPATOPHBIX
0T
4.3.2. Ilepeuenbp Tem (BOMPOCOB), BHIHOCUMBIX Ha CAMOCTOSITEIHHOE
M3Y4YCHHE B PAMKAX CAMOCTOSATEIHHON PAOOTHI CTYHACHTOB ....vveneeneennennnne.
4.4. Meronuyeckue yKazaHHWs II0 OpraHMU3allMd CaMOCTOSITEIbHOU
JORTa10 8 fvt %1 ()2 ) SN
4.5. [lpumepHas TeMaTHKa KYPCOBBIX PA0OT (ITPOEKTOB) ...ovvvvvnennn...
V. YueOHO-METOINYECKOE u nH(pOpMaTMOHHOE obecrieueHue
1006107 00810702 2 (N
Q) TIEPEUCHD JIUTEPATYPDBI .. eneeententeattentete et eee et eneeee e eneeneenans
0) CITUCOK aBTOPCKHUX PABPAOOTOK. ... uvertententeaneenteaneeneenneaneannannns
B) CIIMCOK aBTOPCKUX METOJUYECKUX PAZPAOOTOK ...uvneeneaneennennnnn.
r) ©0a3pl JaHHBIX, IIOMCKOBO-CIIPABOYHbIE U HH(OPMAIOHHBIE
037 165 1)1
VI. MartepuanbHO-TEXHUUECKOE 00ECTIEUEHUE TUCHUIUIHHDI «....uveneeen.....
6.1. YueOHO-1ab0paTOPHOE OOOPYHOBAHUE . ..uueneeneaneanieaneannennn.
6.2. [TpOrpaMMHOE OOCCTICTCHUE . ....uvereeneenreeneeneenneeneannanneaneenss
6.3. TexHuUecKue 1 AEKTPOHHBIE CPEICTBA OOYUECHHUS «..ovv'neenennen..
V1. OOpa30BaTEIBbHBIC TEXHOMOTHH . ...uuveeneeeneeanneenneenneeenneennneenneennns
VIII. Ouenouynsle mMarepuaibl A TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
1 T 10170 (P

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 OJKCHEPUMEHTAJBHBIX 3aKOHOMEPHOCTEH, JIeKAIMX B OCHOBE (PH3HKO-
XUMHUYECKHX METOJIOB UCCIICIOBAHUS, UX CBSA3H C COBPEMEHHBIMU TEXHOJIOTUSAMH, A TAKXKE
dopMupoBaHHe Yy  CTYAGHTOB  KOMIETEHIMH,  IO3BOJIAIONIMX  OCYIIECTBIIATH
HKCIEPUMEHTAIBHOE UCCIICA0OBAHNE CBOMCTB MOJICKYJISIPHBIX OMOIOTHYECKUX CUCTEM.
3agaun:

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

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

® pPaccMOTPETh OCHOBHBIE IIPHEMBI U METO/IbI SKCIIEPUMEHTAIBHOTO HCCIIEA0BaHUs (PU3HKO-
XMMHYECKHX CBOHCTB OMOJIOTHYECKHX CHCTEM, HCIOJIb30BAaHHE JTUX METONOB B
COBPEMEHHBIX TEXHOJIOTHUSAX;

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

e 00yYUTHh OCHOBAM ITOCTAaHOBKH 3KCIIEPUMEHTA U 00paOOTKN MaTepHaiOB 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 TPEANICCTBYIOMUMH JUCIUTUTMHAME YYeOHBIX ITporpamm crienunanurera: «Oormas
ouonorus», «Martematukay, «OOmas u HeopraHudeckas XuMmusy, «OpraHudeckas XUMHS,
«®Duzukay, «OCHOBBI aHATUTUYECKOH, (PU3MYECKON W KOJUIOMIHOW XUMHUNY», «BHOXUMHSY.
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  W3JyYEHMS;  B3aUMOJEHCTBUE
ANEKTPOMATHUTHOTO U3JIyY€HUS C BEMIECTBOM; OCHOBHBIE MOHATUSA ONTUKU; EAUHULIBI NU3MEPEHUS
(bu3NYECKUX BETUYHH U UX PA3MEPHOCTH.
2.3. [lepeuens mocaeyIONMX YISOHBIX TUCITUTUIAH, I KOTOPBIX HEOOXOIUMBI 3HAHHUSI, YMCHHUS
U HaBbIKH, (opMHUpyeMble IaHHOM yueOHOM aucuuruMHON: buodusuka, buortexHomorus,
Monexynsipaast 6uonorus kinetku, Hano6uorexnonoruu, bospiiol mpaktukym mo mpoduio,
OcHoBBI  pU3UKO-XUMHUYECKOH Ouonoruu, buomarepuanoBeaenue, HaHoOmoaHamuTHUeCKHe
cucreMbl, CoBpeMEHHbIE  METOJABl ~ MHUKPOCKONHH, YdeOHas  MpakTUKa:  Hay4dHO-
ucclenoBarenbckas pabora (TOTydyeHHE TEPBUYHBIX HABBIKOB HAyYHO-HUCCIEI0BATENbCKON
pabotsl), [Ipenaunnomuas npakTuka.

1. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCLHUIIJINHBI
IIporiecc OCBOEHHUS AMCHUIUIMHBI HampaBiieH Ha (OpMUpOBaHHE KOMIIETEHIMH B
coorBerctBu ¢ ®I'OC BO wm OIIOIl mo nmanHomy HampaBienuto moarotoBku 06.05.01
«buounxenepus u GuonHpoOpMaTUKaY!
OIIK-2: Cnoco0OeH MCIOIbh30BaTh CICUAIM3UPOBAHHBIC 3HAHUS (YHIaMEHTAIBHBIX Pa3/IeioB
MaTeMaTHKH, (U3WKHA, XUMHAW W OMOJOTMM JUIsi TPOBEIEHHUS HCCIeAO0BaHMM B oOjactu
OnonHX)eHepuu, ONOMHPOPMATUKU U CMEKHBIX JUCHUILUIMH (MOAYIEH);



OIIK-3: CrocobeH MpOBOAMTH 3KCIEPHUMEHTAIbHYIO paboTy ¢ OpraHu3MaMu M KJIETKaMHu,
UCTIONIB30BaTh (DPU3NKO-XMMHYECKHE METOJbl HCCIICTOBAHUS MAKPOMOJIEKYJ, MaTeMaTH4ecKue
METO/bI 00pabOTKH pe3yabTaTOB OMOIIOTUYECKUX UCCIICIOBAHUI.

Hepeqenb IVIAHUPYEMBIX pE3yjabTaTOB oﬁyqe}mﬂ no JTMCHMUIIVIMHE, 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,
OMOJIOTUY JIs POBECHUs | (DU3HKH, XHAMUH,
UCCIIeIOBaHUM B 00JacTu | OMOJIOTUU U NEPCHEKTHBbI
OMOUHKEHEpUH, MEXIUCLIUIIIIMHAPHBIX
OnonHGOPMATHKN U | UCCIENOBAHUN;
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  (DyHIAMEHTaIbHbIX
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: HJIK onix-31 [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 i
KontponbHbie asjen - a-r
4  |XapakTepucTHKa 3,4 1 BOTIPOCH j/HAcTOSIIEH
MaKpPOMOJIEKYIL. 3a1auu MpOrpaMmbl
Mertobl Pabota c nmuTepaTypoit 1 HHTEPHET-UCTOYHHUKAMHU Konrtp. Bomp. u
HENOCPEACTBEHHOTO 3a]a4y, 3aluTa Paspen § ar
4 HaOIIOIEHHS 56 1 oryera, HaCTOAMICH
npeseHtanus  |[IPOrPaMMBbl
JOKJIana
Pabota ¢ nmuTepaTypoit 1 HHTEPHET-UCTOYHUKAMHU Kontp. BOmp. u
Xpomarorpadus patyp P 3az[aqu)4, 3a£ma Paznen § a-r
4 7-10 1 OTYeTa, HaCTOAMICH
Mpe3eHTalus HPpOrpamMmal
JIOKJIana
Pabota ¢ nmuTepaTypoil 1 HHTEPHET-UCTOYHHUKAMHU Kontp. Bomp. u
OnexTpodopes pamp P sajaun, sammraPasgen 5 a-r
4 11-13 1 oTy4eTa, HACTOSAIIEN
Ipe3CHTalnA IporpaMmsbl
JIOKJIaia
C PaGora c nuteparypoit 1 HHTepHET-UCTOUHUKAMHU Konrtp. Bomp. u
MEKTPOCKOITUYECKHUE samaun, sammraPasaen 5 a-T
)
4  [MCTOABL 14,15 1 OTYETA, HacCTOAIIEeH
Ipe3CHTalnA IIporpaMmal
JIOKJIa1a
[enrpudyruposame PaGora c nuteparypoit 1 HHTepHET-UCTOUHUKAMHU Konrtp. Bomp. u .
3amaum, 3ammralPazmen 5 a-r
4 16,17 1 oT4eTa, HACTOSAIIEN
NPE3EHTAlUsS  |[IPOrPaMMBI
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

4  |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 HOpPMUPOBKH, 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. XapaKTEepUCTUKA HEMOJBMKHBIX JKUIKUX (a3. OCcoOEHHOCTH 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 KUIKOCTHONU XpoMmaTtorpaduu npu aHajan3e 00beKTOB OKPYKAIOIIEH CPEIbl.
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 rens-xpomarorpaduu. bymaxknas u
TOHKOCJIOMHAs  pacmpeienuTenbHas  Xxpomartorpadus. Bo3MOXHOCTH, TNpPEHMYILECTBa,
HepocTaTku. Hanecenue npoObl U nmostyueHue xpomarorpaMMm. KauecTBeHHBIH 1 KOJIMYECTBEHHBIN
anamm3. Kosddunuent ynepkuBanus U KOdPOUIUEHT eMKOCTH. [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. M3oanekrpodokycupoBanue. MmmyHo3meKTpodopes.
Nmmynobnortunr. HoszepH-, cay3epH-ruOpuausanus. Vcmosnb3oBanue saektpodopesa ais
paszeneHus U UAeHTU(UKAIUU OElNKOB U HYKJIEMHOBBIX KUCIOT. OrpeneneHue MOJIeKyIspHOU
Macchl OuomonumepoB. [lpuMenenue snektpodopesa Uisi aHaIU3a MHOXECTBEHHBIX (OpM
(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 koah punimeHT skcTuHKIMU. 3akoH JlamGepTta-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-peHarypauuu JIHK, uccienoBanue IUHAMUYECKHX
cBoiictB OenkoB u T.A. Cnekrpodoromerpuyeckue npubopbl. DOTOAIEKTPOKATOPUMETPHI.
CriekTpo(hOTOMETPHI. ATOMHO-a7ICOPOIIIOHHBIE CIEKTPOMETPHI. dnyopecrieHTHas
criektpockonus. OOmas teopust dayopecteHiuu. [Ipubopsl A 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 MOJy4yeHHs MHGOpMALMM O CTPYKType OHOMOIMMEPOB, 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 ¢opma MoyeKkya M celuMEHTAallMOHHbIe cBOMCTBA. CeAMMEHTAallMOHHOE PaBHOBECHE.
@axkTophl, BIMAIOLUIME HAa CEAMMEHTALMI0 — KOHLEHTpPALUs, CKOPOCTb W 3apsi MOJIEKYIIBI.
LenTpudyru: ananutuyeckue u npemnapaTuBHbie. TUIIBI pOTOPOB. MeTo1bl HEHTPUPYTHPOBAHUS:
muddepeHIaIbHOe U B TpaJueHTe IIIOTHOCTH. 30HAIbHOE HeHTpudyruposanue. [Ipumenenue
METOJIOB LIEHTPU(YTrUpOBaHUS MJIsl BBIIEICHHUS] KIETOUHBIX CTPYKTYp, (PpaKIMOHUPOBAHUS
OpraHMYECKUX  BEIIECTB, ONpENENeHUsT  MOJIEKYJSIPHOM  Macchl  MaKpOMOJEKYII
Vastpauentpudyrupopanue. OnTuUeckue CHUCTEMbl JUIsi  U3MEPEHUS  KOHLIEHTpalUu



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. Oukcaius, OCHOBHbIC THITBI (hukcaTopoB. KprocoxpaneHnue.
BricymmBanue o06pa3iuos.

Crioco0bl

TOMOTCHH3AIIMA CBEXEro0 ¥ (PUKCHPOBAHHOTO MarepHaa.

UHTepPEpEHIIMOHHAs |

I'oMoOreHu3aropsl.

KonnenrpupoBanue pactsopos. Llentpudyruposanue. BoicanuBanue. Ymapubanue. BakyyMHbIT
pOTanMoHHbIN ucnaputens. Jlnodpunmzanus. Juanus.
[Torenumometrpus. pH-merpusa. Ilpunuunel usmepenuss pH. YcrpoiictBo pH-merpa. Tumbl
35IeKTpoAOB. [ToTeHIIOMETpHYECKHE METOBI NCCIIEAOBAHUS XUMUYECKOTO COCTaBa U (DYHKITHIA.
Omnpenenenue cojep>kaHus MHHEpalbHBIX BemlecTB. OmnpeneneHue akTUBHOCTH (HEPMEHTOB.
[Tonsiporpaduueckre METOIbI.
Meton «medeHbIx» aTOMOB. M30TONBI, UCIIOJIb3yeMble B OMOJIOTUYECKUX MCCIEA0BAHUAX. THUIIBI
A7IepHBIX PacaioB: o- B- y-pacman. [lepuox nomypacnana. Xapakrepuctuka °H, 14C, 32p, 5, 490K
#5Ca. U3Mmepenue paguioakTHBHOCTH B OHONOTMYECKHX 0OBekTax. I1oAroToBKa 06pa3lOB I
paauomMerpuu. Vcnonb30BaHue METOJ]a MEUEHBIX aTOMOB B UCCJIEJOBAHUM CTPYKTYpPbI U CBOWMCTB
MOJIeKyN, MeTabonu3ma, QyHKUIUN KIETOK M OPraHu3MOB: aHAIHU3 CTPYKTYPHl HYKIEHHOBBIX
KHUCJIOT U O€JNKOB, BBISBJICHHE JOKAJIM3ALMK BEIIECTB B KJIETKAaX U KJIETOYHBIX CTPYKTYpaX,
orpezeNieHue aKTUBHOCTU (DepMEHTOB, U3yueHue yTeil oOMeHa BeiecTB. ABTopaauorpadus.

4.3.1. IlepeyeHb ceMHUHAPCKHUX, MPAKTHYECKHUX 3aHATHH 1 JIa00PaATOPHBIX PpadoT

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 onik 33
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 onik 3.2
HJIK onk 33
6 | Tema6 CrekrpodoToMeTpus: 8 Kowntp. Bomp. OIIK-2
OnpeseNeHne U 3a/1a4H, HJIK onx 21
KOHIIEHTPAIU BEIIECTB. 3ammra HJIK ok 22
CrekrpodoToMeTpus: OTueTa, HJIK o 23
Kunernka Mpe3eHTAINS OIK-3
(epMEHTATHBHBIX JOKIana HIIK o
. HJIK ok 3.2
peakmuit WK omcas
7 | Tema7 OcaxneHue BENeCTB 8 Kowntp. Bomp. OIIK-2
HEeHTPU(PYTUPOBAHUEM ¥ 3a/1a4H, HJIK onk 21
3amuTa HJIK onk22
OTYeTa, HIK orkas
HpE3CHTALINS OIK-3
oKIana HJIK onksa
HJIK onik 3.2
HJIK onik 33
8 | Tema8 ITorenunometpusl. 8 KoHTponbHBI OIIK-2
KucnorHo-ocHOBHOE € BOIIPOCHI U HJIK ok 2.1
TUTPOBaHHUE 3a1a4n HJIK ok 22
HJIK onik 23
OIIK-3
HJIK onik 31
HJIK onik 3.2
HJIK onkss

4.3.2. Ilepeuenb TeM (BONPOCOB), BBIHOCHMBIX Ha

CTYACHTAMH B PAMKaxX caMoCcToATeIbHOI padotsl (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. Bugsr anektpodopesa | MU3yunth  TeOpeTHIECKHA 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 IIeNIbI0 3aKpeIyieHne | yriyOJieHWe TIOJYYeHHBIX 3HAHWW ¥ HaBBIKOB, TOUCK U
NpHOOpeTEeHNEe HOBBIX 3HAHMM, a TakKXKEe BBIMOJTHEHHE YUYEOHBIX 3aJaHUid, MOJITOTOBKY K
NPEACTOAIIUM 3aHATHUAM, 3a4€TaM U DK3aMCHAM.

J111s opranu3anuu caMoCTOATEIbHON paOOThI MO TUCIUTUTHHE «DU3UKO-XUMHUYECKHUE METO IbI
WCCJIEIOBAHUIN UCTIONB3YIOTCS CIEAYIONINE (OPMBI CAMOCTOSTEIbHON yaeOHOH pabOTHI:

- PaboTa Haj KOHCTIEKTOM JIEKITUH.

- [TonGop, n3yueHne, aHaIM3 pEKOMEHJOBAHHOW JINTEPATYPHI.

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



- IloaroroBka K MpPaKTHYECKOMY 3aHSATHIO COCTOUT B TEOPETUYECKOH MOArOTOBKE H
BBIMIOJTHEHUH MPAKTUYECKUX 3a/laHul (pelIeHre 3a7ja4, OTBEThI Ha BOIIPOCHI U T.J.).

- Hanimcanue pedepaToB, HOArOTOBKA JOKJIAIOB.

- [ToarotoBka k TECTUPOBAHUIO.

- [ToaroroBka k 3ayery.

Iucomennvie pabomwi. JIns u3ydeHUs TE€M, HE H3JIOKEHHBIX B JIEKIIMU, PEKOMEHIYETCS
HCIIOJIB30BaTh OCHOBHYIO U JONOJHUTENIBHYIO JINTEPATYPY, @ TAKKE€ UCTOYHUKHU, HAUJICHHBIE IIPU
MOMOIIN MH(OPMALMOHHO-CIIPABOYHBIX M TOUCKOBBIX cHCTEeM. J[Is 3akpersieHus Marepuana
PEKOMEHIIyeTCs JeNlaTh KpaTKHE KOHCIEKTHl MO0 TeMme. KauecTBO BBHIMOTHEHHOHW pabOThI
OLICHUBAETCAd B XOJ€¢ OOCYXIEHHUS IaHHBIX BOMPOCOB MpPU MPOBEACHUM KOJIJIOKBUYMa I10
COOTBETCTBYMOIICH Teme (cM. 1. 4.3.1).

Pegepam — dopma nucbMEHHON pabOThI, KOTOPYIO PEKOMEHIYEeTCS MNPUMEHSTh MpH
OCBOCHHMH BAPHATHUBHBIX (MPO(PUIBHBIX) JUCUUIUIMH MpodeccuoHanbHoro nukia. [Ipencrasnser
co00i1 KpaTKoe U3JI0KEHHUE COICPKAHUSI HAYUHBIX TPYAOB, JUTEPATYpPhI [0 ONPEAeTICHHON TeMe.
O0bem pedepara Moxer nocturath 15-20 cTp.; BpeMs, OTBOJUMOE Ha €ro MOATOTOBKY — OT 2
Henenb 1o Mecauna. IloaroroBka pedepara moapasyMeBaeT CaMOCTOSITENIbHOE H3yueHUE
CTYACHTOM HECKOJBKUX JIUTEPATYPHBIX NCTOYHUKOB (YI€OHHKOB, MOHOTpaduii, HAyYHBIX CTATEeH
U T.JI.) IO ONpene’EHHON TeMe, He paccMaTpyuBaeMOil MOJIPOOHO HA JIEKIUU, CUCTEMATU3AINIO
Marepuala u KpaTkoe ero uznoxxenue. Llenb Hanucanus pedeparta — IpUBUTHE CTYICHTY HaBBIKOB
KpPaTKOTO M JJAKOHUYHOTO IMPEICTaBICHHS COOpAHHBIX MATepUAIOB U (PAaKTOB B COOTBETCTBUU C
Tp€6OBaHI/IHMI/I, MNpEABABIACMBIMU K HAYYHBIM OTUYCTaM, 0630paM " CTaTbsIM.

CaMocTosTenbHas paboTa CTy/IeHTa IPeIyCMaTPUBAET COBEPIICHCTBOBAHNE HABBIKOB
camMoo0pa3oBaTeNbHOW pabOThl KaK OCHOBHOTO TYTH TMOBBIIMICHUS YpPOBHS 0Opa3oBaHUS:
yriayOieHue W paclIiupeHue 3HaHuW 1o mpenMery. Huke mpencTtaBieHbl BapuUaHTHI
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB:

1. U3ydeHHre yueOHOTO MaTepuaa, IpeayCMOTPEHHOTo pabouei mporpaMMoi, 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, ONpeneNHBIINE Pa3BUTHS (UIUKO-XUMHUECKUX METOJOB. VcTopmueckue
ACTIEKTBI.

2. MareMaTHuecKkue MeToAbl B (PH3MKO-XHMHUYECKHUX HCCIEIOBAHUAX OWOIIOTHYECKUX H

HKOJIOTHUECKUX CHUCTEM.

DU3NKO-XUMHUYECKHE CBOIICTBA aMMHOKHCIIOT, U OEJIKOB

OU3NKO-XMMUYECKHE CBOWCTBA JIUIHJIOB U YIIIEBOIOB

OU3NKO-XMMUYECKHE CBOWCTBA HYKJIEWHOBBIX KUCIOT

OnTuyeckast MUKPOCKOIHS

DJEeKTpOHHAS M 30HI0Basi MEKPOCKOITHUS

JleTeKkTopsl, UCTIONb3yEMbIE B XpOMaTOTrpa@UuecKoM aHaIu3e

["a3oxkuaKocTHas xpomaTorpadus

0. Apdunnas xpomartorpagusi.

11. JIBymepHBIit 25ekTpodopes.

12. N3031eKTpoOoKyCHpOBaHUE.

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. IMonsiporpaduueckie METOIbI.

21. N'azoaHaIUTHYECKHUE METOIBI.

22. MeTtonpl ¢ MPUMEHEHHEM «MEUCHBIX) dJICMEHTOB.

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

Pexomenoayuu no noocomoske pegpepama

['myOokoMy yCBOEGHHIO CTYI€HTaMU MarepHalia Kypca, C UCIOJIb30BaHUEM TEOPETHUECKUX U
NPaKTUYECKUX UCTOYHUKOB. Pedepar mo3BosnsieT Hanbosee MONIHO M MOAPOOHO OCBETUTH TEMY
HCCJIEZIOBAHNUS, IPOAHATIM3UPOBATh CYTh BOMPOCA U BBICKA3aTh CBOE OTHOIIEHUE K OMUCHIBAEMOI
npobieme.

Pedepar momxeHn BKIOUaTh CIEAYIOIIUE Pa3/ieiibl: BBEIECHHUE, TI€ YKa3bIBAIOTCS 1€ U
3agayn paboThl; OCHOBHAS 4YacTh, TAE JAETCS aHAIU3 JIMTEPaTyphl, PAaCKPBIBACTCA ‘‘UCTOPHA
BOMpOCA”, H3JIaraloTCs OCHOBHBIC IMOJOKEHUS IMOCTAaBJICHHON MpOOIeMbl; 3aKIIIOUCHHE, TIe
IPUBOJISTCS OLICHKH IPOJINTaHHOM paboThI, JaETCs aHAIN3 PELICHUS TIOCTABICHHBIX BO BBEJICHUU
3amad. OOs3aTenbHbIl MYyHKT pedepara - Oubnuorpadguyueckuii 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 (mpu
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) - IoJIyTOpHBIN, 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 COOTBETCTBUH C TPEOOBAHUSMU, MOMAMUCHIBACTCA CTYICHTOM U
ClaeTcsl TperojaBaTelio sl NMPOBEPKH B YCTAHOBICHHBIE 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 10KJIaja 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. Hammsausiii MaTtepual, mpencTaBisieMblil CTYAEHTOM Ui apTyMEHTAIlUi OCHOBHBIX
HOJIOKEHUM paboThl, JOIKEH 00s3aTebHO MMETh 3arojOBOK, MOSCHEHMs, €Clii TpedyroTcs, K
YCIIOBHBIM 0003Ha4YeHUsIM. He pexoMeHIyeTcsl B KadecTBE HAIVISIHBIX IMOCOOHMH MCIIONB30BaTh
Oonbline, nmeperpyXkeHHsle nuppaMu TaOMUIBl, a TaK kK€ Marepual, o(OpMIIEHHBIH B BHJE
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 peneHns MOCTaBICHHBIX IEH 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
BBICTYIUICHUSI CITYIIATENIH, MPUCYTCTBYIOIINE HA 3allUTe, 3a/Jal0T BOMPOCHI CTYACHTY IO TeMe
nokiana. Ha Bce mocTaBiieHHbIE BOIIPOCHI CTYJCHT AOJDKEH JJaTh HCUEPIBIBAIOIINE OTBETHI.
[Tpu omenke pedepara, yCTHOTO COOOIICHUSI YIUTHIBACTCS, CONEpIKAHHE, YMEHHE
JOTUYHO  M3JIaraTh CBOU IPEJCTABICHMS, BECTH apryMEHTHPOBAHHYIO JMCKYCCHIO, 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 hpopma omuema no npakmuueckou pabome

OTueT 1o npakTHYECKOH paboTe TOJKEH BKIIIOYATh CICAYIONINE Pa3Iebl:

1. Ha3zBanue paboThI

2. llens 1 3aaun pabOTHI

3. MeTtonabl ucciienoBaHus

B namHOM pasmene TpUBOISTCS IEpPEUeHb HCIIOJNB30BAHHBIX B pabOTe PEaKTUBOB,
npuOopoB, 0OOPYIOBaHMS W MATEpUANIOB; OINKMCAHUE METOIMK, JUTEpaTypHblE HCTOYHUKU
Metoauk. He cienyer BKIIIO4aTh MaTepuaibl, HE UCIIOJIb30BaHHBIE B paboTe.

4. O6cyxaeHue pe3yabTaToB

B nanHOM pa3zzgene mpuBOIATCS OCOOEHHOCTH TPOBENEHHUS pPa0bOThl, B TOM YHCIE
OTKJIOHEHUSI OT OOMICTIPUHATHIX METOJUK, OOYCIOBJICHHBbIE OIIMOKAaMH B IIOCTaHOBKE,
MOTPEITHOCTSIMH TP IPUTOTOBJICHUH PACTBOPOB, PEAKTUBOB H T.II., IPUBOJISATCS KATMOPOBOYHBIE
rpaduxu u pacuetsl. [laeTcst onucanue u 00CyXJIeHUue pe3yIbTaToB padoThl, 1aTa IPOBEICHHOTO
UCCIJIEJOBAHMSL.

5. BriBobI

Kputepuu onieHnBanus pedepara:

- OLeHKa «OTJIMYHOY» BBICTABIISIETCS B TOM cllydae, eclid B pedepare MOJHOCThIO pacKphITa
TE€Ma, IMPOAHATU3UPOBAHO COBPEMEHHOE COCTOSIHME BOIIPOCA, MaTepuall H3JI0KEH JIOTMYHO,
Mocle0BaTeNbHO, MPUBEACHO He MeHee 10 nuTepaTypHBIX HCTOYHHKOB (Cpeau KOTOPBIX
npeobiamaer JuTeparypa 3a MocienHue S5 Jer), pedepar oQoOpmIeH B COOTBETCTBHUHU C
TEXHUYECKUMHU TPeOOBAHUSIMHU, MIPEABSABIIEMBIMH K TAKOTO pojJa padoTam.

- O1eHKa «XOpOIIO» - TeMa PACKPBITA, IPUBEACHO JIOCTaTOYHOE KOJIMYECTBO MaTepHaia, HO
Opy 5TOM MaTepual B HEJAOCTATOYHOW CTENEHW MPOAHAIU3UPOBAH aBTOPOM, OQOpMIICHHE
pedepaTa COOTBETCTBYET TEXHUYECKUM TPEOOBAHHSIM.

- OneHka «yI0BJIETBOPUTEIBHO» - TEMa PACKPBITa TOBEPXHOCTHO, MaTepUall IPUBEICH KaK
mpocTtas KOHCTaTamusi (akToOB, HE NMPOAHAIM3MPOBAH, B OPOPMIICHHH HMEIOTCS TCXHUYECKUE
HEJOCTaTKH, CIIUCOK JIUTEPATYPhI COJIEPKUT MEHEE 5 UCTOYHHUKOB.

- OmeHKa «HEYIOBICTBOPUTEIIBHO» - TeMa HE PACKPhITA, CKYAHBIH 00BEM IPHUBEICHHBIX
MaTepuasoB.

Yemuwiii 0oknao — 3to cooOuienue B redenne 10-15 MuH, B KOTOPOM CTYAEHT B JAKOHUYHOM
dbopMe TOKEH M3II0KUTh MaTepHall IO COOTBETCTBYIONLIEH TeMe, MPUAECPKUBASICH CIEIYIOIIETO
IUIaHa: BBEJEHME, OCHOBHAs 4YacTb, 3aKirodeHue. Jlokiaa compoBOXKIaeTcsl Npe3eHTalueH,
OTpakarollleld OCHOBHBIE TMOJOXEHHS MO COOTBETCTBYIOIIEH TeMe, BKIIIOYAIOIIEH HarjsaHbIe
Martepuaibl (cxembl, Tabyuiibl, GoTo U T.1.). [lo OKOHYaHUU JOKIana CTYICHTY 33a/1al0T BOTIPOCHI,
KaK MpernojaBaTelib, TaKk U CTYJACHTHI, Ha KOTOpPbIE JOKJIATUYUK JOJHKEH JaTh HCUEPIIBIBAIOIINE
OTBETEHI.

Kputepuu onieHnBaHus YCTHOTO JOKJIaa:

- OneHka «OTIMYHO». B [OKIajze MONHOCTBIO pacKphITa TeMa, MPOAHATH3HPOBAHO
COBPEMEHHOE COCTOSIHHUE BOINpOCA; CTYAEHT CBOOOJHO BiaJeeT MaTepHajioM, H3JlaraeT ero
JIOTHYHO, TTIOCJIEI0BATENFHO, JIAKOHIHYHO, COOJTI0/Iasi OCHOBHBIE MTPaBHiIa KYJIbTYphI peun. Jlokman
COTPOBOXKAAETCA TMpe3eHTalllell, KOoTopas OTpakaeT OCHOBHBIC TOJIOXKEHHS JIOKJIaja,
NPE3CHTAIHsI COCTaBJIEHA TPAMOTHO C COOJIOJICHHEM OOIUX TPeOOBaHUM, MPaBUII MIPUPTOBOTO
oopmIIeHHS, TOa4M TpadUUecKoro MaTepuana, UMEITCS CCHUIKM Ha MpUBEACHHBIE (OTO,
PUCYHKH, CXEMBI U T.J., IPUBOJUTCS CITUCOK WCIOJL30BaHHOW JIUTEpaTyphl. [Ipu oO0Cyx)neHnH
JOKJIa[a CTYJIEHT JaeT UCUEPIIBIBAIOIINE, ApTYMEHTHPOBAHHBIE, KOPPEKTHBIC OTBETHI HA BOMIPOCHI.

- Onenka «xopomio». Tema packpbiTa, IPUBEIEHO JOCTATOYHOE KOJIMYECTBO MaTepuaa, HO
IpH STOM MaTepuaj B HEJOCTATOYHOW CTENEHU MPOAHATU3UPOBaH aBTopoM. [Ipe3eHTarus He B
TIOJTHOM CTETIeHW COOTBETCTBYET OOImMUM TpeOoBaHUsM. OTBETHI CTYJCHTAa HE HAa BCE BOIPOCHI
SIBIISIFOTCS UCYEPITBIBAIOIIMMHE U apTYMEHTUPOBAHHBIMHU.

- OmeHka «yIOBIETBOPHUTENBHO». Tema pacKpbITa HE IOJIHO, MaTepHal TNPUBEACH 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

3HayeHue aneptypol: A =n-sin %A

Yucnosas areprypa: 4 = n-sin a
250

!
fOK

YBenuueHue okysspa: B =

- 250 A250 500 - A,
O6miee yBenuueHne MUKPOCKona: A == == w Iy =5,

= ! 4 1A 1
fM fié ’ fTé D
Tema 4. Xpomarorpadus
OTHOCUTENbHAS CKOPOCTh TIEPEMEIIICHHs KOMITOHEHTOB B TOHKOM ciioe (Rf): R, = EI
V, -V,

Koapduumnent pacnpenesnenns: K = v
S

Buyrpennuii 06beM pactBopurens: Vs = a-W, a — Bec cyxoro Hocutens, W — o0bemM BOjibI,

MOTJIOLIEHHOW €IMHUIEHA MACCHI e

OO6mwmit o6beM HenoaBmwkHOM (aszbr: Vi = Vo + Vs + Vi, Vin — 00beM MaTpHUIIBI TEJIA.

Tema 5. Duexkrpodopes

QHGKTpO(bOpeTI/I‘leCKaH MNOABUXKHOCTb: (=

U unu yzlzg
67nr E f

Tema 6. CIIEKTPOCKOITHYECKHE METOIBI

0
OnTuueckas mIoTHocTh: D =1g n

3axon byrepa—JlamGepra—bapa: 1 =1, -¢ " wm Iy (II_OJ =¢-C-I

Tema 7. Lentpudyruposanue

o’rm-vp,0’r  o’rml-vp,) vo'r(p-p,)

CKOpOCTh OCaXKJICHUSI YaCTULIBL: V = . . nm vV = .

\Y
Koaddumnuent cequmenTaruu: S = >

o°r
Tema 8. [Ipoune HU3NKO-XUMHYECKHE METOJIBI aHAJIN3a
o RT
[ToTenmman snekrpoxaa (ypasHenue Hepracra): E=E" + pr=g Ina.
n
. o, RT Ay
[ToTeHIMan OKUCIUTEIbHO-BOCCTAHOBUTENIbHOM Napsl: E = E~ + _F -In
n a

red

AXTHUBHOCTh HOHOB: a = f -C (B pa30aBieHHbIX 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

AMUHOKHCIIOTHl B BOJHOM pPAacTBOpE NpH 3HaueHUsX pH, OMu3KUX K HEUTPaJIbHBIM,
COJlep’KaT: a) MOHM3UPOBAHHYIO AMUHOTPYIIY; 0) MPOTOHUPOBAHHYIO KapOOKCUIBHYIO
Ipyniy; B) NPOTOHUPOBAHHYI0 AMHUHOIPYIIY; T) HOHU3UPOBAHHYIO KapOOKCHUIIBHYIO
rpyniry

[lenTuanas cBsi3b, oOOpa3yoImas TMEPBUYHYIO CTPYKTYpy OCIKOB sBISETCS: a)
KOBAJICHTHOM; 0) MOHHOM; B) BOJOPOIHOM; I') BaH-1ep-BaanbcoBoit

Kaxkwue cBs3u 00pa3yrot [J-cipans BO BTOPpUYHOM CTPYKTYype Oenka? a) Bannep-Baanbca;
0) ruapodoOHBIC; B) MENTHIHBIC; T') BOJOPOIHBIC

Kakme ¢akTtopel MOTYT BBI3BIBATH HEOOpATHMYIO JCHAaTypanutro Oenka?  a)
B3aMMOJICHCTBHE C IUTAHIOM; 0) OTpaHUYEHHBIN IPOTEOTU3; B) IEHCTBUE COJICH TSIKEIIBIX
METAJUIOB T') U3MEHEHHE KOH(pOopMAauy OEIKOB 3a CYET XUMHUIECKON MOIU(PUKAITIH

W3 myprHOBBIX OCHOBaHHM B HYKJIEMHOBBIX KUCJIOTaX OOHAPYKEHBI: a) aieHuH; 0) TumMuH;
B) ypauui; I') HUTO3UH

Cpenu mepevyrcieHHbIX coeiMHeHnH yKkaxuTe 3aekrponuthl: 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') JUTHIA; 1) GTOP

[Tpu HarpeBaHUU CKOPOCTh XUMHUYECKOW PEAKIMH: a) YMEHbIIAeTcs; 0) He MEHSETCS; B)
CHayaja BO3pacTaeT, MOTOM NaJaeT; I') BO3pacTaeT

PaBHOBecue peakluu CMelaeTcs B CTOPOHY 0Opa30BaHUS MPOAYKTOB pEakIMH MpH: a)
YBEIIMYCHUN KOHIEHTPAIIMA WCXOTHBIX BEMIECTB; 0) YMEHBIICHHH KOHIICHTPAIUH
UCXOJIHBIX BEIIECTB; B) YBEIMYEHUN KOHLEHPAIMH MPOIYKTOB PEAKIMH; T) HEU3MEHHbBIX
KOHIICHTPALIMSAX BCEX BEIIECTB

YHuBepcalibHas ra3oBasi IOCTOSIHHAS — 3TO paboTa, KOTOPYIO COBEPILIUT MIPU YBETUUECHUH
Temnepatyps! Ha 1K B m306apHoM mpomecce: a) 1 kr rasa; 6) 1 kmomb rasa; B) 1 M° rasa;
r) 1 auTtp raza.

BriOepute Hanbosiee mpaBUIbHOE OMpeneTeHne: mokaszarens pH - 3T0: a) KoHIIEHTpaus
IPOTOHOB B PacTBOpe; 0) KOHIEHTPALUs THAPOKCUI-aHUOHOB B PAcTBOpE; B) Jorapudm
KOHIEHTPAllUU [IPOTOHOB B pacTBOpE; I') OOpaTHBIN Jorapu(m KOHUEHTPALMU TPOTOHOB
B pacTBOpe

K nyxneozunmonodocgaram otHocures: a) ATP; 6) AMP; B) TMP; r) CTP

[To mpaBuny Bant- ['odhda crkopocTh XxuMHuueckoil peakiuu yBenuyuBaeTcs B 2-4 pasa
IpU: a) HATMYUH KaTaln3aTopa; 0) MOBBIIEHUN TEMIIEPATYpPhl; B) OBBIIICHUN JaBJICHNUS;
T') IOHI)KEHUE TEMIIEPaTyPhI

MaccoBas 101151 BOJIOpOJia MEHBIIIE BCEro B BemiecTBe, ¢opmyna kotoporo: a) CHs; 0)
H>COg; B) CoH2; 1) CoHe

B 0,5 mons cunmkara Hatpust NaxSiOs macca Hatpust paBHa: a) 23 1; 0) 46 1; B) 4,6 T, T)
6lr

KonudecTBo (MOJIb) KATHOHOB U @HMOHOB, OOPA3YIOIIMXCSI MPU TOJIHON JAMCconranuu 1
Mok (hocdaTa HaTpHsl, COOTBETCTBEHHO paBHo: a) 1 u 3;0) lu4;B)4ul;r) lul
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Macce ruapokcuaa amomunus (1) paBHoii 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 OTHOCUTENIBHBIX aTOMHBIX Macc MPUHATH 1/16 Macchl atoma
KHCIIOpO/a, TO Macca 1 MOJb BeIeCTBa: a) HE U3MEHMTCS; 0) YBEIMUYHUTCA B 2 pasa; B)
YMEHBILIUTCS B 2 pa3a

Ha ocHoBaHMM XUMHUECKOH (POPMYIIBI MOKHO OIIPEEIIUTh: a) MACCOBBIE J10JIU 3JIEMEHTOB
B COCIMHEHWHU; 0) MOJSIPHYIO MacCy BEIIECTBA; B) MAacCOBYIO [OJIF0 pacTBOpa; T)
U30TOIHBII COCTaB BEIleCTBa

[lpu oxuHakoBOW TemmepaType M jAaBieHHH | 7 razoobpaszHoro kuciopoga u 1 i
ra3o00pa3HoOro BOJIOPOJia UMEIOT PaBHBIE: @) YUCIIO MOJIEKYII; 0) Macchl; B) INIOTHOCTH
Mounekyna — 3T0: a) yacTula aroma; 0) yacTHIla, CYIIECTBYIOLIAs B TBEPJOM COCTOSIHUY;
B) HaMMEHbLIAasg YacTHIla BELIECTBA, COXPAHAMOLIAs €ro CBOMCTBA; I) wYacTula,
coJiepKaiiasi HOHbI

HanpaBieHne OKHCIMTEIbHO-BOCCTAHOBUTENbHONH peakmmu: Fe3* + I° — Fe?™ + Iy,
TnpoTeKaromeil npu cranaapTHeIX yenosusax: E% 1, /17 =+0.536B; Fe3*/Fe?" = +0.771B;
a) BmpaBo; 0) BJIEBO;, B) peakiMs PaBHOBECHA; T') ATHUX JAHHBIX HEIOCTATOYHO JIJIs
OTIpeNIeJICHUs] HaIIPaBIICHHSI PEaKIHN

MarsnuTHoe KBaHTOBOE YHCIIO M XapaKTepU3yeT: a) pajiuyc OpOUTHI IEKTPOHA; 0) HAKIIOH
OpOUTHI B IPOCTPAHCTBE; B) SHEPTUIO JEKTPOHA; T') 3apsij sjpa

['maBHOE kBaHTOBOE uKcIo N (10 bopy) XxapakTepusyer: a) Gopmy 1IEKTPOHHOTO 00IaKa;
0) paccTosiHUE JIEKTPOHA OT SAPa; B) SHEPTHIO JIEKTPOHA; I') 3apsl siapa

Opb6uransHoe kBanToBOe umcio | (mo Bopy) xapakTtepusyer: a) pa3mep OpOUTHI; 0)
OHEPTrHUI0 3JIEKTPOHA; B) (OpPMY IEKTPOHHOrO oOJaKa ; T') AJICKTPOOTPHUIIATEIEHOCTD
aToma

[IpaBuna, coOimromaronIvecs: MPU 3aMOJHEHUHM JJIEKTPOHAMU aTOMHBIX OpOWTajei: a)
npuniun [laynu; 6) npaBuno XyHzaa; B) NPUHLMI HaWMEHbILIEH SHEPruu; I') MpaBuiia
KireukoBckoro

MaxkcuManbHOE YHCIIO IEKTPOHOB Ha ypoBHE ¢ N = 3 paBHO: a) 3; 6) 4; B) 32; 1) 18; ) 8
BemiectBa, B KOTOpBIX Bee CBs3M KoBasleHTHBIE ossipHbIe: a) H202; 6) NH4NOs; B) NHs;
r) H20

Haunmenee npouHas xumudeckast CBsi3b: a) MeTaJUIMUecKast; 0) HIOHHAs; B) BOJAOPOIHAS; T)
KOBaJICHTHAs

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

[TpaBuiio (mpUHLIKIT), JIeXKaIllee B OCHOBE ONPEEIICHUS BIUSHUS pa3IndHbIX (aKTOPOB Ha
XUMHYecKoe paBHOBecue: a) mpuHuun I[laymu; 6) mpaBuno Xywpaa; B) mpuHuun Jle-
[arense; r) npaBuio Baut-I'odda

BraxHast nakMycoBasi 0yMa)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 CONH.
Ha oganoii cxisinke Hamucano “15% HCI”, a na apyroii — “wnci=0.15”. TlpaBuinbHOe
yTBEpXkKACHHE: a) KOHIIEHTpaIusl pacTBopa B nepBoil ckiisiHke B 100 pa3 Oosblie, 4em BO
BTOpOI; ) KOHIIEHTpAIUs pacTBOpa BO BTOPOii ckisiHKe B 10 pa3 MeHbIe, 4eM B MIEPBOIA;
B) KOHIIEHTPAIIMH PACTBOPOB B 00EMX CKIISTHKAX OJJTHAKOBEI

BopHble pacTBOPHI 3JEKTPOIUTOB MPOBOAT AIIEKTPUUYECKUIA TOK 32 CUET: a) KATHOHOB U
AJIEKTPOHOB; 0) aHHOHOB M DIIEKTPOHOB; B) TOJBKO JIEKTPOHOB; T') KATHOHOB U aHHOHOB
BemiectBa, KoTOphIe P TUCCOIMALIMU B BOJIE B KaUeCTBE KaTMOHOB 00Pa3ylOT TOJBKO
MOHBI BOJOPOJa, HA3BIBAIOTCS: a) LIeIouaMu; O) KUCIBIMU COJIIMU; B) KHCIOTaMmH; T)
aM(pOTEPHBIMU THIPOKCUIAMHU

DNEeKTPOIN3 — ATO: a) OKUCIUTEIEHO—BOCCTAHOBUTENBHBIE TPOIIECCHI, TPOUCXOISIINE B
pacTBOpax M paciuiaBax 3JIEKTPOJUTOB BO BPEeMs IPOXOXKICHUS HIEKTPHUECKOrO TOKa; 0)
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OKHUCJIUTEIbHO-BOCCTAHOBUTEHHBIC PEAKIIMH, TPOXOISAIINE B PACTBOPAX MEKIY NOHAMY,
B) pEAKIIH MOJICKYJT pACTBOPCHHBIX BEIIECTB C MOJICKYJIAMH BOJIBI.

DNEKTPOIN3 TUCTHILTHPOBAHHON BOJIBI POBOJUTH: @) MOXKHO, T.K. BOJIA IUCCOIIMHUPYET C
obpaszosanueM nonos H u OH"; 6) MoXkHO, eciti 106aBUTH SJIEKTPOJINT, YBEINUUBAOIINA
AIIEKTPOIPOBOTHOCTD pacTBopa; B) HENbB3s, T.K. MOJCKYJbl BOJbI HA HOHBI HE
JICCOIIMHUPYIOT.

Ha karoge OOBIYHO MPOTEKAIOT MPOIECCHI: a) OKUCICHHS, O) BOCCTAHOBICHHS; B)
JIMICCOIIMAIINY JICKTPOJIUTOB Ha HUOHBI.

Bydepubim cBoiictBom obmanaer cmeck: a) (CH3COO)2Pb u CH3COOH; 6) NH4sNO3 u
NH4OH; B) NH4sNO3z u HNO3; r) Cu(OH)2 u CuCl;

OneHouHble  CpeACTBAa  TEKYWIETO  KOHTPOJS (OPMUPYIOTCS B COOTBETCTBUU C

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

- BBISIBUTD copmupoBanHocTh komnereHnu OITK-2, OTIK-3.
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Temvl pechepamos
DUZHKO-XMMUYECKUE METO/IbI HCCIICIOBAHKS B MOHUTOPHHIE OKPYXKAIOIIECH CPEJIbL.
MeTobl H3y4YeHHUs )KUBBIX KJICTOK (paCTeHUH, )KUBOTHBIX, MUKPOOPT'aHHU3MOB).
M3y4yeHune TOHKOM CTPYKTYPbl MAKPOMOJIEKYJI: TPOIILIOE, HACTOSIIICE U Oy IyIIee.
CoBpeMeHHbIE MUKPOCKOIIBI: HOBBIC BO3MOKHOCTH.
DKOJIOTMYECKHI MOHUTOPHHT M METOJOJIOTHS HAYYHBIX HCCICIOBAHUNH — MPOOJIEMBI U
HEPCICKTHBHI.
DnekTpodopes: UCTOPHsSI OTKPHITHS U COBPEMEHHBIC BO3MOXKHOCTH.
HMcnonb30Banue IByMEPHOTO refb-3sieKTpodopesa s paszeicHus OCIKOB.
JIOCTOMHCTBAa M HEJOCTATKH METOMA relib-3JIeKTpodopesa Uisd U3YUeHHS HYKICHHOBBIX
KHCJIOT.
JleHaTypUpYIOLIHHA T'eb-3JIeKTPOPOpPE3: UCIOIb30BAHUE IS pa3AeieHUs] HYKICHHOBBIX
KHCJIOT.
JleHaTypHUpYIOIIHiA TelTb-3JIeKTPO(ope3: UCIOIb30BaHKE TS Pa3e/ICHUs OCIKOB.
DOU3UKO-XUMUYECKHE METOIbI U (yHIAMEHTAIbHBIC OTKPBITHS B 00JACTH MOJICKYJISIPHOM
OMOJIOTHU: B3aUMHOE Pa3BUTHE U TBOPUECKAS MBICIIb.
Postb pHU3HKO-XUMHUYECKOTO TOX0/1a B OTKPBITHH MPOIECCOB TPAHCKPHITIIAHI, TPAHCIIAIIUH
U PETUIUKAIUH.
W3yueHre BUPYCOB: HEBO3MOXKHOE CTAI0 BO3MOXKHBIM.
Bo3M0OXHOCTH MeTO/1a CeIMMEHTAIIMY B U3yYCHHH BUPYCOB U OaKTepruodaros.
MIMMyYHOJIOTHYECKHUE METO/IbI B U3YUCHHH MAKPOMOJICKYI.
Hcnonp30BaHue paJiiOaKTUBHBIX U30TOMOB B M3yYCHUN (YHKIIMOHUPOBAHUS KJIETOK.
Hcnonp30BaHne pPagdOaKTUBHBIX H30TOMOB B H3YUYECHHH TPOPHUECKONW CTPYKTYPHI
OuoleHo3a.
W3ydeHre CTPYKTYyphl MaKPOMOJIEKYJI C TIOMOIIbIO DJIEKTPOHHONH MHMKPOCKOIUU |
CTHIEKTPOCKOMTUYECKUX METOJIOB: CPABHUTEIILHBIN aHAJIH3 METOJIOB.
KonmyecTBeHHBIE METO/IBI B U3yUCHHH MAaKPOMOJICKYJI M KJIETOK.
W3yueHre CTpyKTYpbl MAKPOMOJICKYIT: UCTOPHSI Pa3BUTHS METOIMUYECKUX TIOIXO/I0B.
[TpuMeHeHre NOHOCEIEKTHBHBIX AJIEKTPOIOB IS OMPEACICHHS KOHIICHTPAIIUH HOHOB B
BOJIHBIX PACTBOpPAX.
Metobl onpeaecHUS MOJCKYISPHBIX MacC OMOMOJIEKYIT: CPABHUTEIIbHBIE ACTIEKTHI.
OU3UKO-XUMUYECKHE METO/IbI HCCIICIOBAHUS MPOTEOMA.
KBaHTOBbIC MEXaHHM3Mbl BO3HMKHOBEHHSI MOJIEKY/ISIPHBIX CIEKTPOB TOTJIOMICHHUS |
UCITYCKaHHUSI.

Konumponvhsie sonpocsi 01151 mexywe2o KoHmpoiis
Kakwne mpuHIUIIBI JIe)KaT B OCHOBE KJIACCU(PUKAIIMK OPTAaHNYECKUX COSTMHEHUMN?



CoNoORRWN

[EEN
o

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.

217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.
42.

KakoBbI IpUHIUIIBI KJTaCCU(DUKAIINH aMUHOKUCIOT?

Kakune pacTBopuTENN UCHIOJIB3YIOT IS SKCTPAKIIUNM aMUHOKHCIIOT?

Kak MOXHO pa3aenuTh CMECh aMUHOKHUCIIOT ¥ HICHTU(PUITUPOBATH MX?

Kakune MeToabl HCIIONB3YIOT ISl KOJIMYECTBEHHOIO ONIPEIEICHNUs aMUHOKHUCIIOT?

Jaiite o011yto XapakTepuCTHKY JMnuaaM. KakoBbl MPUHITUTIBI KJIacCU(DUKAIIY JTUITH]IOB?
Kak MOXHO u3BIIeYb TUMUABI U3 OHOJIOTHYECKUX 00pa31oB?

Kakue mpuHIUIIBI JIEKAT B OCHOBE KJIacCU(DUKAIINH YTIIECBOIOB?

Kakune MeToabl UCIIONB3YIOT U1l U3BJICYEHUS YIIIEBOIOB?

. Jist pa3genenusi CMecH KakuxX YrieBOAOB MCIOJIb3YIOT OYMaKHYIO WJIM TOHKOCJIOHHYIO

xpomarorpaduio?

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

Kakwue criocoOsl ppakiimoHUpoOBaHUs OEITKOB UCTIOIB3YIOT MPU UX BBIACICHUU?

Kakwue cBoiicTBa 6€7IKOB O3BOJISAIOT UX (PPaKIIMOHUPOBATH?

Kakwue conu 00bIMHO UCTIONB3YIOT ISl ocaxkaeHus 6enkoB? [Touemy?

KakoBa nocneioBaTeabHOCTh ATAoB OUUCTKU OeJIKOB?

Kak MOXHO 04nCTUTH OEIKN OT HU3KOMOJIEKYISIPHBIX COEAMHEHUN?

[Haiite cpaBauTensHyo xapakrepuctuky JJHK u PHK.

Kakne Gpu3nKo-xuMu4ecKre METO/IbI UCTIONB3YIOT JUISl BBIICICHUS! HYKJIEHHOBBIX KUCIOT?
[lepeunciure u oXxapakTepusylTe OCHOBHBIE 3Tarbl BbiaeneHus u ounctku JJHK u PHK?
[Touemy HYKJIEHMHOBBIE KUCIIOTHI M OCITKH BBIJIEISIOT Ha XOJIOMY?

Kak o4rcTUTh HYKJIEMHOBBIE KHCIOTHI OT O€NIKa U APYTUX OPraHuYeCKUX COCTUHEHUIT?
Kak MOXHO IpOKOHTpOIMpOBaTh cTeneHb YucToThl npenaparos JJHK u PHK?

Kakue MeToas! ucnonb3yrot st konruectBeHHoro onpeaenenus JJHK u PHK?

Kakue mnpubopsl U MeETOIbl MOXKHO MCIIONb30BaTh Ul ONPEAENICHUS COICpKaHUS
HEOPraHUYeCKHX KaTUOHOB?

B uem npeumyiiecTBa U HEIOCTATKU PAa3HBIX BUJOB CBETOBOM MUKPOCKOIIUU?

Kakue mnpuembl MO3BOJSIOT MUHUMH3UPOBATH MOSBICHHE apTe(daKkTOB MPU CBETOBOM
MUKpOCKOINN?

B kakux ciy4asx >Q¢eKTUBHO HCIOIB30BATh JIOMUHECHEHTHYIO M (hIyOpecClEeHTHYIO
MHUKPOCKOIIHIO?

Kakune BO3MOXKHOCTH JjaeT KOH(OKaIbHass MUKPOCKOIIHNsA?

Kakue npuembl moAroToBKH 00pa3LoB AJs 3IEKTPOHHON MUKpocKkonuu Bam n3BecTHbI?
Kakune cniocoObl KOHTpacTUPOBAHUS UCHOB3YIOT B JIEKTPOHHON MUKPOCKOITUH?
KakoBbI BO3MOXHOCTH TPAHCMUCCHOHHOM M CKAaHUPYIOIIEH SJIEKTPOHHOM MUKPOCKOITHH?
Kakue MeTonpl B COYETAaHMH C MHUKPOCKOINHEH IO3BOJSAIOT H3y4aTh JIOKAJIU3ALHIO
BEIIECTB, OT/ICIbHBIX peaKlUid, GEPMEHTOB B KJIETKE U TKaHSIX?

B uem cymHocTh MeTOZ10B XpomaTtorpaduun?

Kto nzo6pen meroa xpomarorpadguu?

MoxHO 511 cienath BBIBOJ O NMPHUPOJE BEIIECTBA HA OCHOBAaHMM XpOMaTopapUuecKux
MaHHBIX?

B uyem nmnpeumymiecTBa SIIOEHTHOM XpomaTtorpaduu mnepen  (QpoHTalIbHOW U
BBITECHUTEIHHOM?

Jlate ompeneneHue CIeAyOIMIMX MOHSATHH: a) BbICOTA XpoMaTorpaduyeckoro mnuka; 0)
HIMpUHA XpOMAaTOorpaduyecKoro Muka; B) OOl yaepKuBaeMblii 00beM.

Yro Takoe OTHOCHTENbHBIM yIepKUBaeMblii 00bEM U OTHOCHUTEIBHOE BpeMs
yAECpKUBAHUSA?

Yro Takoe MepTBbIi 00beM KooHKU? Kakue o6beMbl OH B ce0st BKIItoUaeT?

[Touemy B xpomarorpauyeckyi0 KOJOHKY BBOAST OOBIYHO Majble KOJIWYECTBA
OIpPEAEIAEMBIX COEIUHEHUN?

Kaxk u3meputs Rf? B kakoMm nHTepBasie 3HAYCHUI MOXKET U3MEHAThCs BenunHa Rf?

B yem npenmyiiecTBa ¥ HEJOCTATKH BOCXOAAIICH U HUCXO el Xxpomarorpadun?
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B 1yeM 0coOeHHOCTH M MpeUMyIIecTBa TOHKOCIOWHOM XpoMaTorpaduu B CpPaBHEHHHU C
OymaskHOU?

Kak BBINOJHAIOT KOJIMYECTBEHHBIA aHAIIM3 METOJOM PaCHpEEIUTEIbHON KUJIKOCTHON
xpomarorpaduu Ha Oymare?

Kakue mnapamerpsl XpoMaTorpapuueckoro MUKa HCIONB3YIOT Uil KOJIMYECTBEHHOTO
aHanuza’?

Uro siBnsieTcst HanOoJliee BAXKHON MPUYMHON Pa3MbIBaHUS XpoMaTorpaduueckoro muka?
Kakas u3 teopuit xpoMatorpaduu JaeT OCHOBY Ul OITUMU3ALMH XpOMaTOrpadudeckoro
npoiiecca?

Kakue BennunHbl XapakTepu3yoT 3¢(GeKTUBHOCTh XpoMaTorpaduueckoit koaonku? Kak
€€ MOBBICUTH?

Kak oueHuTh 3 PeKTUBHOCTD pa3zenieHus B xpomarorpapuun?

KakoBel 001acTM TpUMEHEHHUS, JOCTOMHCTBA M HEAOCTaTKH METOJOB Ta30BOM
xpomarorpaduu?

HazoBure ciocoObI IETEKTUPOBAHUS BEIIECTB B Ta30BOM U )KHUIKOCTHOM Xpomarorpaduu.
Kakyio uHpOpMaIuio MOXKHO MOJYYUTh W3 XPOMATOrpamMM IPU HCIIOJIB30BAHUU JIBYX
MOCJIEI0BATEIBHO COETUHEHHBIX I€TEKTOPOB?

Kakoii nerektop Bbl Obl BbIOpanyu HpHU aHalW3e OOBEKTOB OKPYXKAIOIICH Cpelbl Ha
coJIepKaHue TECTUIIUIOB?

B uem cymHOCTh METOAOB KOJMYECTBEHHOTO aHA/IM3a: a) aOCONMIOTHOM KanuOpoBKU; 0)
BHYTPEHHEH HOpMau3auy (HOPMUPOBKH ); B) BHYTPEHHETO CTaHaapTa’?

B kakux ciydasix B KOJHMUECTBEHHOM XpoMaTOrpauuecKkoM aHaiu3e U3MEPSIOT BBICOTY
nuKa? mionaab muka?

KakoBa ponb noasuxHoM (ha3bl B Ta30BOM U KUIKOCTHON XpoMarorpapuu?

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

Uto Takoe rpaIu€HTHOE ATIOMPOBAHUE B TA30BOM U JKUJIKOCTHOM XpomaTtorpapun?

YeM oTIMYAIOTCS HOPMAJIbHO- U 0OpalieHHO-(a30BbIi BapruanT BOXKX?

KakoBbl 0051aCTH IPUMEHEHHUS, JOCTOMHCTBA M HEIOCTAaTKU METOAOB aJICOPOIIMOHHOM
xpomarorpaduu?

HazoBure Hambonee pacrnpocTpaHEHHbIE PACTBOPHUTENU U aJCOPOEHTHI B KUIAKOCTHOU
xpomarorpaduu.

Kakue HenonBukHbIE (a3bl UCHOJB3YIOT B MOHHOM XpoMaTorpaguul i pa3/ieiaeHHs
AQHUOHOB M KaTUOHOB?

Kakne noHooOMeHHbIE CMOJIbI BaM U3BECTHBI?

B kakux ciydasx UCMONb3YIOT HOHOOOMEHHUKH?

Uto Takoe renb-QpuiabTpanus?

Kakwue BemecTBa UCIONB3YIOT B KAU€CTBE HOCUTENEH IS Teb-(QUIbTpaIiu?

Uro npencrasnsger coboit cedanexc? Ilo kakoMy NpuUHIUIY PAa3IUYaAlOT Pa3HbIE THUIIbI
cedanexcon?

KakoBbl cdepbl Hcnonb3oBaHus renb-(puabTpanun’?

Kakoii npuHIMT JIEKUT B OCHOBE pa3/iesIeHUs] MOJIEKYJI IPU 3ieKTpodopese?

Kakwue renu ncnonbs3yrot ais anekTpodopesa 6eKoB U HyKJIEHHOBBIX KUCIoT? [louemy?
Jlist kKakuX 1eJei mpoBoIsT MpoIeaypy deKkTpodopesa?

B yem oco0eHHOCTH aHAIUTUYECKOTO U MpernapaTUBHOTrO 31eKTpodopesa?

Kak 3aBUCHT OT HanpsKEHHsI KaUueCTBO 3IEKTPOPOPETUUECKOTO pa3iesieHHsI BeecTB?

B kakux ciygasx menecoodpa3Ho ucmnoiab3oBatk SDS-anextpodopes?

Yro Takoe n3031eKTpodoKycupoBanre? B kakux ciyyasix ero npuMeHsoT?

B kakux ciaydasx UCHOJIB3YIOT HO3EPH-, @ B KAKUX Cay3epH-THOPUIN3AIUIO?

KakoB npunIun pabotsl ciektpodoromerpa?

Yto Takoe MOJIApHBINA KOAP(ULIHUEHT SKCTUHKIUU?

Yro Takoe ontHueckas moTHOcTh? Kak ee n3MepuTs?



80. IIpuBeauTe mpUMeEpHI UCIIOJIB30BAHUS CIIEKTPOPOTOMETPUUECKIX METOAOB B OMOJIOTUH H
9KOJIOTHH.

81. Kak m st yero mpuMeHsIoT (ayopecueHTHble kpacutenu? Kakue ¢uryopecueHTHbIE
KPAaCUTEIHN BaM U3BECTHBI?

82. Kakue Buapl HeHTpU(PYrupOBaHUS UCIIONB3YIOT ISl BBIACICHUS KICTOYHBIX CTPYKTYp?

83. Kakue BemecTBa MCHONB3YIOT Ul CO3AAHUS I'PAJAMCHTA IIOTHOCTU B LEHTPUYKHBIX
npobupkax?

84. Yrto Takoe K03 (HUIMEHT CeTUMEHTAIINH?

85. Uro o3nauator equnauibl CBendoepra?

86. B uem oTaMUMs aHATMTUYECKOTO M IPENapaTuBHOTO HEHTPUPYTUPOBAHNUS?

87. Kakue ¢hakTopbl BIUSIOT Ha CEIUMEHTAIUIO CTPYKTYP U MAaKPOMOJICKYJ?

88. Kak onpenenuTh IIIOTHOCTh U MAacCy CTPYKTYP U MOJIEKYJI TP HEHTPU(YTrHpOBaHIH?

89. Uem ompenensitoTcsi 0OCOOCHHOCTH WCIOIB30BaHUS YIIIOBOTO pPOTOpa WM POTOpa C
HOJBECHBIMH CTaKaHAMM?

90. MoxeTr 1M HCIOJIb30BaHHE MPHOOPOB 00€CHeunTh OOBEKTUBHOCTH PE3YJIHTAaTOB
UCCIIEJOBAaHHUS OMOJIOTHYECKUX 00BEKTOB?

91. KakoBBI HICTOYHUKH MTOTPEITHOCTH TP padoTe ¢ mpudopamm?

92. Kakue CymecTBYIOT METO/bI TOrOTOBKH 00pa3LoB K K XUMHUYECKOMY aHAIN3y?

93. Kakue ycnoBus HeoOXOAMMO COOMIOAATh TPU YIAPUBAHWU PACTBOPOB  pa3HBIX
oprannyeckux coeauHeHuit? [louemy?

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

95. Kakue mpeumyiectBa JaeT JMo(uiIbHAs CyIIKa B CPaBHEHHWU C BBICYIIMBAaHHEM B
CYLIMJIbHBIX IIKadax?

96. Kakue sKCTpareHThl UCTIONIB3YIOT IS U3BJICYCHUS OPraHUYECKUX BEIIECTB U3 00pa3oB?

97. [NaiiTe onpeeneHne MOHATUSIM «pa3IeIeHUe», KKOHIICHTPUPOBAHUEY, «BBIJICIICHUEY.

98. Kakoii mapaMeTp HCHOIb3yeTCs U OLEHKH 3 (PEKTUBHOCTH KOHIIEHTPHUPOBAHUS?

99. MaiiTe onpeeneHne MOHATHIO «KOd(PPHUIIMEHT pa3aeIeHHs.

100. JlaiiTe ompeneneHue MOHSATUIO CTeNeHb H3BIedeHusa. Kakum oOpa3oMm cCTerneHb
U3BJICUCHHSI CBA3aHA C KOA(GUIIMEHTOM pacipeaesieHus ?

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

102. B 1em mgocToMHCTBA M HEIOCTATKH WCIIOJIb30BaHUS WHAMKATOPHOW Oymaru mpu
n3mepenuu pH?

103. UTo Takoe CEeIEeKTUBHBIE ANEKTPOJIbI?

104. Kakue Tumsl cenekTUBHBIX 3JIEKTPOJOB BaM U3BECTHBI? 11 4ero ux UCrosb3yoT?

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

106. [Mouemy C mmpoko wuCTONBE3yIOT B OHOXMMHYECKHX M 9IKOJOTHUYECKHX
UCCIIEOBaHUAX ?

107. Kakue wMepbl NpenocTOpoKHOCTH HEOOXOAMMO MpealpuHUMaTh, paboTtas ¢

paarnOaKTUBHBIMU H30TOoIamMu?

Jlemoncmpayuonnwiii eapuanm mecma Nel

1. Merton pa3aeneHus MOJIEKYJ, OCHOBaHHbI HA MHOTOKPATHOM IOBTOPEHUU aKTOB COPOLIMM U
JIecopOIMH BEIECTBA MPH MEPEMELIEHUN €r0 B MOTOKE MOABUXHOM (ha3bl B/10JIb HEMOBH)KHOTO
copOeHTa Ha3bIBACTCS:

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

2. Cpeau mepeyucIeHHbIX BHUJOB XpoMaTorpaguu BblOepu Te, KiIacCU(pUKaLUsi KOTOPBIX
OCHOBaHA Ha MEXaHMU3Max pa3/IesICHHsI BELIECTB.

a) )KUJKOCTHas; 0) KOJIOHOYHAs; B) OyMaxxHasi; I) apuHHas.

Jlemoncmpayuonnsiii 6apuanm mecma Ne2
1. Beibepure Tim mepexoaa, COOTBETCTBYIOIIMM MOTIOMICHUIO MOJICKYJION 3JIEKTPOMArHUTHBIX
BOJIH BUJTUMOM 0OJIACTH CIIEKTpa:



a) sepHbINA; 0) MEXITy OCHOBHBIM COCTOSIHHEM M JIOOBIM KOJeOaTeNbHBIM YPOBHEM II€PBOTO
BO30Y)XJICHHOTO COCTOSIHUSI; B) BpallaTeIbHBIN; T) MEXIYy KoJIeOaTeIbHBIMU YPOBHSIMU B
npezenax 0JTHOTO JIEKTPOHHOTO YPOBHSI.

2. BpiOepute TUI mepexoja, COOTBETCTBYIOIIMN MOTJIOMICHUIO MOJIEKYIOH HH(PAKpacCHOTO
U3ITY4YEHUS:

a) sIACpHBIN; 0) MEXIYy OCHOBHBIM COCTOSHUEM U JIIOOBIM KOJI€OATEeIbHBIM yYPOBHEM IIEPBOTO
BO30Y)KJICHHOTO COCTOSIHMS; B) BpAIIATENbHBIN; T) MEXIY KOJeOaTeIbHBIMUA YPOBHSIMH B
npeJienax OJHOTO 3JIEKTPOHHOTO YPOBHSI.

JemoncmpayuonHolil 6apuanm cumyayuoOHHbIX U pAcyemHbIX 3a0ay

Tema «PU3UKO-XMMUYECKaAs XapaKTEPUCTUKA MAKPOMOJICKYID)
PaccuuraiiTe 3Ha4eHHS U303IEKTPUUYECKUX TOUEK OJIMTONENTH/A 10 U3BECTHRIM 3HaueHusIM PK

Tema «MeTo/bl HEIOCPEACTBEHHOTO HAOIIOACHUS»
Bo ckonbko pa3 M3MEHHTCA IIyOMHA PE3KO M300pa)KaeMoro MpOCTPAHCTBA B MUKPOCKOIIE MPHU
cmene oobekTuBa 8x0,2 Ha 60x0,85? Okynsp ¢ yBenuueHueM 15X octaercst MOCTOSTHHBIM.

Tema «XpomaTorpadus»
Moutekyna ¢gepMeHTa JUCCOIMUPYET Ha YEThIPe MICHTHYHBIX CYOBEIMHHIBI M HEOOXOIMMO
OPOBEPUTh  HUHAUBUAYyaldbHYI0O  (EpMEHTATHBHYIO  aKTUBHOCTh  cyObemunuil.  Kakyro
XpoMarorpaduyecKyro CUCTEMY CIEyeT BBIOPaTh, YTOOBI OTACIUTH MOHOMEPHI OT TeTpamepa’?

Tema «3aexrpodopes»
Bupyc conepxut 256 6enkoB, 64 U3 KOTOPBIX UMEIOT MOJEKyJsipHyto maccy 1800 [la, a 192 —
26000. Ecniu BUpyc pa3pymuTs U npoananusuposats metogoM JICH-anexTpodopesa, T0, CKOIBKO
30H Ha 3JeKTpodoperpaMMe MOXKHO OXKUJaTh, KAaKOBbI OyIyT OTHOCUTEJIbHBIE PACCTOSHUS
MUTPAIUU U OTHOCUTEIbHBIE TIOIIAIU 30H?

Tema «CeKTpOCKOMUYECKHE METOIBI»
[Tornomuienue pacTBopa, COACPHKAIIETO BEIIECTBO C MOJCKYISPHBIM BecoM 423 B KOHIEHTpALUU
32 wmkr/mn cocraBmsier 0,27 mpu 540 HM B OJHOCAaHTHMETPOBOW KioBeTe. Uemy paBeH
KodduimeHT MomspHoro mnorameHus npu 540 HM, ecnu JOMYCTUTh, 4TO 3akoH bepa
coOmronaercs?

Tema «llentpudyrupoBanuer»
Kakoe neHTpobexHoe yCKOpeHHe JOKHA UMETh HEeHTpUdyra, 4ToObl BbI3BaTh OCEJAaHUE YaCTHUI]
pamuycom I = 5-10% M u mnotHoCTBIO p = 3-10% k/M® B Ccperie ¢ mnoTHOCTBIO po=1-10° kr/™° 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 MENHU C
koHneHTpanueit Cu?* pasHoit 0,1 Moms/1; E°cu®ticue= 0,34 B.

Ouenounsvie cpedcmea 0 RPOMENCYMOYHOU ammecmayuu

Ilpumepnulit nepeuens 60npPocos K IK3AMEHy

dusnko-xuMuueckre MeTo ibl. OOIas XxapakTepUCTHKA, TPUHITUITBI KTaCCHU(UKAIIIH.

2. XapakTepHCcTHKa MaKpOMOJEKYIN: MONUINeNnTuAHble mnenu. CBs3u, 00yCIOBIHUBAIOIINE
B3aUMOJEHCTBHE aMHUHOKHUCIIOT B OejiKax. PU3NKO-XUMHUYECKOM CBOHCTBA aMHUHOKHCIIOT U
OCIIKOB.

3. KoMIOHEHTBI HYKJIEHHOBBIX KUCIIOT. CBSI31, BOSHUKAIOIIHNE B IMOJTMHYKICOTHTHON TICTIH.
JluHeHplE W UMKIMYECKHE NOJMHYKIEOTHAHblE uenu. [luxibr Xepmu. Dusuko-
XAMHYECKHE CBOMCTBA HYKJIEMHOBBIX KHCJIOT.

4. TloHATHMA HATUBHOM M JEHATYPUPOBAHHOW CTPYKTYpbl Ouomonumepa. JleTepreHThI.
Penaryparusi, nucconuanus u peaccoruanus. [ mOpuHbie MOJIEKYIIHL.

5. Dmnektpodope3. CKOpOCTh  NBIKEHUS  YaCTHIBI B OJJEKTPUUECKOM  TIOJIE.
DnekTpodopeTrndeckas oIBHKHOCTbD.

6. Buaer snextpodopesa. Dnekrpodope3 ¢ MOABMKHONW TpaHUIEH U HEMPEPBHIBHBIN
anexTpodopes.
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32.
33.
34.
35.
36.
37.
38.

39.

Bunst anextpodopesa. 30HaNbHBIH 351eKTpodopes.

['enb-anexTpodopes. XapakTepuCTHKa arapo3Horo rems.  SIBiIeHHWE DJHAOCMOCa B
arapo3HOM rele.

Xapakrepuctuka mnonuakpuiamugHoro rtens (ITAAI).  daxrtopsl, yaydmiaromuye
pa3pemienue snekrpodopesa. DakTopsl, BIUsOMUE Ha momumepusanuio [TAAT .
Onektpodope3 HYKIEHHOBBIX KHUCIOT. XapaKTePUCTUKH HYKJICHMHOBBIX  KHUCIOT,
00yCITOBIMBAIOIINE OCOOEHHOCTH UX MEKTpodopesa.

Hu3koBOJIBTHBIE M BBICOKOBOJIBTHBIN Telib-31eKTpodope3 HYKIEHHOBBIX KHUCIOT.
Onekrpodope3 B ACHATYPUPYIOIIUX TensXx. MapkepHble MOJEKyNbl. Jlumupyromiue
KpacHUTellu.

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

JIBymepHBIii renb-anekTpodopes. M3oanekrpuueckast pokycupoBKa.

Kanumsipasrii anekTpodopes.

Lentpudyruponanre. OCHOBBI TEOPUU CKOpPOCTU ceauMeHTanuu. CearMeHTaIMOHHOE
paBHOBECHE.

AHanuThueckue M rpenapaTuBHble HeHTpU(dyru. OCHOBHbIE MMpaBWiia CEAMMEHTAIUU.
Koadduuument ceaumenTanuu.

CkopoctHoe nentpudyrupoanue. GakTopsl, BIUSIONINE HA CKOPOCTh CEAMMEHTAIIUU.
30HaNbHOE UEHTPUPYTHPOBaHUE. 3aBUCUMOCTh CEIUMEHTAIlMH OT KOHIICHTPAIUH.
Crangaptablie K03 (PUIIMEHTHI CeAMMEHTALIUH.

OnTuyecKkre CUCTEMBI, UCIOIb3YyEMbIE I ONPEEICHHs] KOHIIEHTPAlUd KOMIIOHEHTOB B
ueHTpudyrax.

Cenumentanus JJHK B menoynom rpaguente caxaposbl. M3mepeHue MoJEKyJsIpHOM
Macchl METOJIOM CEIMMEHTAIlMOHHOTO paBHOBecus. [Ipumepsl HCMIONB30BaHUS
CKOPOCTHOM U 30HAJIbHON CEMMEHTALWH.

Xpomarorpadusi. Teopuss  xpomatorpaduueckoro  mpouecca. Knaccudukanus
XpoMarorpapuyecKiux METOI0B.

PacnpenenurensHas xpomarorpadus: IpUHLIUI METOa U KO3 DUIIMEHT pacrpeieleHH s.
Ancop6rmonHas xpomarorpadus. BeicokoahdhexkTuBHas )KuAKOCTHAS XpoMaTorpadus.
HNonooOMeHHas xpomarorpadus.

Addunnas xpomatorpadus. Jluranasl, ucnoaszyemsle B adphUHHOM XpomaTorpaduu.
['enp-niponuKatomas xpomatorpagus. OnpeneseHue MOJIEKyIIpHOIl Macchl OemKa.
XpomaTtorpamma. XapaKTepUCTUKH XpomaTorpaduyeckux MUkoB. KauecTBeHHBIH U
KOJINYECTBEHHBIN aHAIN3 B KOJIOHOYHOM XpoMmaTorpaduu.

OnTumuszanusi yClIoBUH (PaKIIMOHUPOBAHMUSI B XPOMATOTrpapuuyecKoM 3KCHEPHUMEHTE.
Xpomarorpadust MakpoMosiekyll. [IpuHImnuansHas cxema *)HUIKOCTHOTO Xpomarorpada.
[Mazo-xxunkoctHast xpomatorpadus. YCTpoMcTBO Ta3oBoro xpomarorpada. Oobmacts
MIPUMEHEHUS.

[Tnanapnaas xpomatorpadusi: pacupeneauTenbHas OymaxHas xpomarorpadus. [Tpunnumn
paznenenus. KauecTBeHHBIN U KOJMYECTBEHHBIN aHAIN3.

Tonkocnoiinas xpomarorpadus. KauecTBeHHBIN U KOJIMYECTBCHHBIN aHAU3.
Ontuueckast Mukpockonus. [Tpuniun Merona u ero Mmoaudukanuu.

®nyopecrieHTHast MUKpockonus. [IpuHIMI 1 0COOEHHOCTH MeToAA.

@DaKTOpbI, ONMPEEISIONINE Pa3pPelatoIlyl0 CIIOCOOHOCTh ONTUYECKOH CHEKTPOCKOIHUH.
Arneptypa.

DJeKTpoHHas CKaHupyrolas Mukpockonus. [Ipuniun merona, 001acTe IPUMEHEHUS.
DONeKTpOHHas TPAaHCMUCCUHHAS MUKpockonus. [IpuHiun meroza.

TexHuKa MOATOTOBKH NPENAPATOB JIsI MUKPOCKOIIUU.

Crnektpockonuueckue MeToibl. [lornomeHne W UCIycKaHHE H3JyYeHUs BEIIECTBOM.
OHepreTudyeckue yYpoBHU MOJIEKYN U aTOMOB. Buipl cniekTpockonuu.

AOGcopOumonHas criekTpockonus. 3akoH Jlambepra-bapa.



40. CiekTpocoKomnus B yabTpaduoIeTOBONW U BUAMMON obnacTsx. [IpumeHenne B OHMOJIOTHH.
[IpunnunuansHas cxema crekTpodoToMeTpa U (HPOTOKOIOPUMETPA.

41. KoneGatenbHble CIIEKTPhI: HH(pakpacHoe noriouienue. [Ipumenenne B OMOIOTHYECKUX
UCCIICIOBaHUSX.

42. ATOMHO-a7ICOpPOIIMOHHAs CIIEKTPOCKOTIHS.

43. MeMOpanHast GpUIbTpaIus 1 JHan3.

44. Metoapl TPOOOMOATOTOBKM OHOJOTHYECKOr0 Marepuayia: (QuKcaus, BBICYIIMBaHHE,
TOMOTEHH3aLMSL.

45. Metoapl TPOOOMOATOTOBKM OWMOJIOTHYECKOTO MaTepuana: OCKICHHE BEIIECTB U
KOHIIEHTPUPOBAHUE PACTBOPOB.

46. pH-metpust. [IpuHumIel n3mMepenus 1 ycrpoictso pH-metpa.

47. IloTeHuMOMEeTpUYECKHE METO/IbI OIIPEACTICHUS COJICPKAHU MUHEPAJIbHBIX BEILIECTB.

48. IIpuMeHeHne paoaKTUBHBIX METOK B OMOJIOTHYECKUX UCCIIETOBAHMX. XapaKTePUCTHKA
«MEYEHBIX» aTOMOB.

Ol{el-lOIIHble mamepuaiibl ona npomeafcymouuoﬁ ammecmayuu

dopma MPOMEKYTOUHOM arTectauu - Ik3amen. OC 3TOro TUNa JOJKHBI BBISABISATH CTENICHD
OCBOCHHSI TEOPETHUYECKHX 3HAaHUN Kak 0azy /Uit (GOpMUPOBAHHUS KOMIETCHLUN, YMEHHS HUX
NPUMCHSTh B CHUTYyalldsX, MOJACTUPYIOMHMX TPO(EeCCHOHAIBHYIO ACSITeIbHOCTh, a TaKKe
chopmupoBannocTh komnerenuuu OI1K-2, OIIK-3 3asBnennoit B m.111.

K »Kk3aMeHy JOIMyCKalTCsS CTYISHTHI, BBINOJIHUBIINE B IIOJTHOM OOBEME ayIUTOPHYIO
HArpy3Ky, CaMOCTOATEIbHYIO paloTy, YCIEIIHO CAABIIME BCE MPEIyCMOTPEHHbIE (HOPMBI
TEKyIIero KOHTpossi. CTyIeHThI, UMEIOIME 3aJ0/DKEHHOCTh MO TEKYIIEMY KOHTPOJIIO, JTOKHBI
BBIMIOJIHUTh BCE O0s3aTeNbHBIE BUIBI JAEATEIBHOCTH MO y4eOHOMY IUIaHy, M TOJBKO 3aTeM
JIOITYCKAIOTCS K Cllaue 9K3aMeHa. DK3aMeH MPOBOTUTCS B (hOpME TECTHPOBAHMUS.

PaspaboTunk;,
. ,’,ﬂ/n’lé » noneHT Muxaiinenko B.JL
"~ (moamucek)

[IporpamMma cocrtaBiena B coorBercTBuM ¢ TpeboBanusiMu ®I'OC BO no HampaBieHHIo
06.05.01 «buonnxeHepust 1 6MOMHPOPMATUKAY.

[Iporpamma paccMoTpeHa Ha 3acenanuu  Kadeapbl (U3UKO-XUMUYECKON OHOJIOTHH,
o6uonxeHepun u 6nonHpopmatuku 19.03.2025 r. nporokon Ne 12.

3as. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @gj—aﬁ

Hacrosimas mporpamma He MoskeT OBbITh BOCIPOM3BeleHAa HM B Kakoil dopme 0e3
NpeIBapPUTEIbHOI0 MMCHbMEHHOI0 paspemeHust Kadeapbi-pa3padoTynka NporpaMmsl.



