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Pa6ouas nporpamma aucuumiel XUMUS cocrasiena B COOTBETCTBHH C
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Kxadephl aHATHTHYECKOH XMMHUHU TIPoTOKOJ Ne 7 oT 17.04.2025

3apenyrouuii kadeapoi aHaTUTHYECKOH XUMHH y’

(paspaborunka) 3.A. Temeppalues, 1.X.H., NpoQ. ////

YTBepiKaeHa Ha 3aceJaHuH y1eGHO-MeTOAH4eCKol KoMUccHH (aKyIbTeTa
XHMHMM BBICOKMX TexHosorui nporokon Ne 7 ot 24.04.2025

Ipencenarens YMK dakynbrera
A.B. Becnainos, K.X.H., TOLIeHT gﬂ
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PelieH3eHThI:
IMerpos  H.H., renepanpubiii  aupektop OO0  «MHTennekryanbHble

KOMITO3MLIMOHHBIC PEUICHHUS», K.X. H.



1 esan 1 321244 M3yYeHUs1 AU CHUIIMHBI (MOAYJIs).

1.1 Ileab ocBOeHHSI AU CIHUIINHBI.

HenssMu ocBOEHUSI AUCHUIUIMHBI B COOTBETCTBUU C¢ DenepanbHbIM rocygapCTBEHHBIM
oOpasoBarenbHBIM cTaHAapTOM BhIciero obOpazoBanus (OPI'OC BO) m OOIIl wnampaBieHus
noarotoBku 05.03.01 I'eonorus sBisieTcst GopMupoBanue GyHIaMEHTAIBHBIX 3HAHUH 10 XUMUH,
HABBIKOB 3KCIIEPUMEHTAIBHOM paOOTHI.

1.2 3agauy qUCHMILINHEL:

dopMUpOBaHKE y CTYICHTOB 3HAHUI: OOIIET0 MPEICTaBICHUS O XUMHH; IOHUMAaHHUE CYTH
XUMUYECKUX IMIPEBPAIICHUH, O3HAKOMJICHHE CTYIACHTOB C TEOPETHYECKUMH OCHOBaMH
COBPEMEHHON aHAJIMTHUYECKOW XWMHHU, KAUECTBEHHOIO M KOJMYECTBEHHOTO XHUMHYECKOTO
aHajJn3a, OCBOCHHE TEOPETHKO-METOJUYECKUX OCHOB (DHM3UKO-XMMHYECKHUX METOJOB aHAJIW3a,
OBJIAJICHUE TTPAKTHYCCKUMH HABBIKAMH JIJIsI paOOT B 00JIACTH XMMHYECKOTO aHAIM3a MPUPOTHBIX
CHUCTEM B TOJIEBBIX OJKCHEAMIMSIX M HAYyYHBIX TE0IKOJOTHYECKHX JIa0OpaTOpHUSX, yMEHUM
MPUMECHSTh MTOJIYYCHHBIC 3HAHUS ITPH PEIICHUN TTPO(HECCUOHATBHBIX 3a7ad.

1.3 MecTo TUCHUILTUHBI (MOYJIs]) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMmbi.

JucuuminHa «XHMHUS» OTHOCHTCS K o00s3aTenbHOi 4dacth bioka 1 "JIucHMIUIMHBI
(Momynm)" yueOHOro IMaHa. B COOTBETCTBHMHM C paboOYuM ydeOHBIM IUIAHOM JUCIMILIAHA
u3ydaercs Ha 1 Kypce o ouHol Gpopme o0ydeHus. Bua mpoMexyTouHoi aTTecTaliu: 3K3aMeH.

JIJis yCTIenTHOTO yCBOGHUS JIAHHOM TUCIUIUIMHBI CTYJCHTaM HE0OXOUMO 3HATh OCHOBBI
busuky U BeIcIIel MareMaTuku. M3ydyeHne NUCHUIUIMHBI « XUMUS» JaeT OCHOBY ISl U3yYEHUS
nocleayromux KypcoB: «OOmas reoxumus», «l'eosorumss u reoxumusi HehTH W Tazay,
«Qxonornueckas HedTerazonas reoyorusy, «O0Iereonornyeckas IpPakTHKa.

1.4  TlepeyeHb MIAHMPYEMBIX Pe3y/IbTATOB 00y4eHHs MO AMCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEeMbIMH Pe3yJIbTATAMHM 0CBOCHHUSI 00pa30BaTe/IbHON MPOrpaMMbl

N3yuenue naHHON yueOHOM TUCIMITIIMHBI HAIIPaBJIEHO HA (POPMUPOBAHUE Y 00YUAIOLIUXCS
CIEAYIOIUX KOMIETECHIIHM:

Kox 1 HanmenoBanue

S — PesynbTaThl 00y4eHUsI 10 TUCITUTUIMHE

JIOCTHKEHUSIKOMIIETCHIIUH
OIIK-1 CnocobeH npuUMeHsATh 3HaHUs (yHIAMEHTAIBLHBIX Pa3/Ie/IOB HayK 0 3emiie, 0a30BbIe 3HAHUS €CTCCTBEHHOA|
HAYYHOI'O M MATEMATHYECKOTO IIUKJIOB ITPU PEIICHUH CTAHAIAPTHBIX NMPOHECCHOHATIBHBIX 33124

HNOIIK-1.1. crtocoOHOCTH 3HaTh 0a30BBIC 3aKOHBI X METO/IBI HAYIHBIX UCCIICIOBAHUN BXVMHUU; CBSI3b
HCIO0JIB30BaTh B XUMUH C Pa3IUIHBIMU JUCIUTUIMHAMY €CTECTBO3HAHUS

npodeccruoHaTbLHOM YMeTh HCHONB30BaTh OCHOBHBIC 3aKOHBI (DYHIAMEHTANBHBIX pa3ielioB
JIeATEeILHOCTH 0a30BbI€ 3HAHUS XUMHA JUISI OOBSICHEHUS pPE3yJIbTaTOB XHMHYECKHX OSKCICPUMEHTOB,
XUMHUH KPUTHYCCKH  OIICHUBATh  CCTECTBEHHO-HAYYHYI) HH(POPMALHUIO H

YUHUTHIBATH €€ NPH PEIICHUHU NPOoeCcCHOHATIBHBIX 3a1a4

Brnaners HaBBIKaMM IIOCTAHOBKH Liesieii M BBIOOpA MyTel MX TOCTHXKEHUS;
METOJAMU IUIAHUPOBAHUS U IPOBEIEHUS U3MEPUTENBHBIX IKCIIEPUMEHTOB,
BbIOOpAa W WCHOJNB30BAaHUS METOJOB OOpabOTKH 3KCIIEPHMEHTAJIBHBIX
JTAHHBIX ¥ OIIEHKH Pe3yJIbTATOB SKCIIEPUMEHTA

PesynpraTthl 00y4eHHMs MO AMCUMIUIMHE JOCTUTalOTCAd B PAaMKax OCYIIECTBIIECHHS BCeX
BUJIOB KOHTAaKTHOW U CAMOCTOATEIbHON pabO0Thl 00yJarOIIMXCs B COOTBETCTBUU C YTBEPKICHHBIM
y4€OHBIM TUIAHOM.

WHpukatopel  JOCTHXKEHMsI KOMIIETEHIMH CUUTaroTCs  CHOPMHPOBAHHBIMU  IpU
JOCTH>KEHUH COOTBETCTBYIOIIUX MM PE3YJIbTaTOB OOyUCHHS.

2.  CTpykTrypa U coJep:kaHHe AUCHUIIMHBI
2.1  PacnpenejieHue TPYA0EMKOCTH JUCHUIJIMHBI 110 BUAaM padoT

OOm1ast TpyI0EMKOCTh JUCIUILIAHBI COCTaBIsAeT 4 3aueTHbic eauHuibl (144 daca), ux
pacripeniesieHle 1Mo BUgaM padoT MpeCTaBICHO B TaOIUIle



Bcero
Btz yue6Hoii paoTs: o . CemecTpsl (1achl)

KonTakTHas padoTa, B TOM 4HCJIe: 74,3 74,3
AyauTopHble 3aHATHSA (BCero): 70 70
3aHATHSA JIEKIIHOHHOTO THIIA 34 34
JlabopaTopHbIe 3aHATHA 36 36
HNuas koHTaKTHAas padoTa: 4,3 4.3
KouTpons camoctosTensHoi padotsl (KCP) 4 4
IIpomexxyrounas arrecrars (MKP) 0,3 0,3
CamocrosiTe1bHast padoTa, B TOM 4HcIe: 34 34
[IpopaboTka yaeOHOTO (TeOPEeTHIecKOro) MaTepruaa 30 30
[ToaroroBka K TEKyIeMy KOHTPOJIIO 6 6
Kontpoasb: 35,7 35,7
[MoaroroBka x SK3aMeHy 35,7 35,7
OO0mast TpyA0eMKOCTh qac. 144 144

B TOM YHCJIe KOHTAKTHAS 74.3 74,3

padora

3a4. efj 4 4

2.2ConepxkaHue TUCIHHIINHBI
Pacnipenenenue BumoB y4eOHOI pabOTHI M UX TPYAOEMKOCTH IO pa3jieNaM JAUCIHUILIHHBL
Pasnensl (Tembl) quCHUIUIMHBL, H3y4aeMble B 1 cemectpe (OPO)

KonuuectBo yacos
No HaumenoBanue pa3nesnos (TeM) Beero AYE%T:TI;HM BHGZ};%P(I)TT?HM
J 113 JIP CP
1 2 3 4 5 6 7

1. |BBenenune 2 2

2 THIbI XAMUYECKUX PEAKIUHI U TPOLECCOB B aHATMTHYECKON 6 2 4
XHMUH.

3. | Turpumerpuyeckuii METOI aHaAIIU3A. 8 4 2 2

4 KucnotHo-ocHOBHOE paBHOBecHe. KHCIOTHO-OCHOBHOE 10 2 4 4
TUTPOBaHUE

5. OKHUCIIUTEIFHO-BOCCTAHOBUTEIIbHBIC peakiuu. Pegokc- 10 2 4 4
TUTPOBAHUE

6. Peakunu komiekcoodpa3oBanusi. KoMmiekcoHOMeTpHYIECKOE 10 2 4 4
TUTPOBAHUE.

7 OO6mas xapakTepucTHKa (PU3UKO-XUMHUIECKIX METOJIOB 4 2 2
aHanmm3a

8. |ChekTpanbHbIC METOBI aHAITN3A. 20 6 8 6

9. |DMEeKTPOXMMHUYECKHE METO/IbI aHATH3A. 8 2 4 2

10. | XpomaTorpadus 8 2 4 2

11. |OT60p 1po6. IToaroToBka Mpood K aHAIKU3Y. 18 8 6 4
Hmozo no oucyunnune: 34 36 34

[Mpumeuanue: JI — nekrum, [13 — mpakTuueckue 3aHstus / cemuuapsl, JIP — mabopaTtopHbie
3ansatusi, CPC — camocrositensHast paboTa CTyeHTa

2.3 Conep:xxaHue pa3eaoB (TeM) AUCHUNINHBI

2.3.1 3aHATHA JEeKUMOHHOI'O THUIIA

dopma
HanmenoBanue p
No Copepxanue pazzgena TEKYILIETro
pasnena
KOHTPOJIS




3

Beenenue

AHanuThueckas XUMHs Kak Hayka, ee CTpPYKTypa. 3HaueHue
AHATTUTHYECKOH XMMHU B reoyormd. Kimaccuukamms MeTOI0B
aHanm3a. Beibop MeToa aHanm3a u COCTaBICHNE CXEM aHAIIN3a.

KP

Tunel XUMHYECKUX peaKum‘/’[
1 MPOLECCOB B
AHAJIUTHYCCKOM XMMHUH.

OCHOBHBIE THINBl XUMHUECKUX pPEAKIUH B aHATUTHYECKON
XUMHUU: KHCIIOTHO-OCHOBHBIE, KOMIIJIEKCOOOpa3oBaHus,
OKHCIICHHS- BOCCTAaHOBICHHUS. 3aKoH JICHCTBYIONIMX Macc.
KoHcTanTBl paBHOBECHA: TEPMOAWHAMHYECKHE, pEasbHbIC,
ycinoBHele. CocTOsHHME BELIECTB B HACAIBHBIX M pPealbHBIX
cucreMax. CKOpPOCTh peakIiii B XUMUIecKkoM aHann3e. DakTopsl,
BIMSIOIINE HA CKOPOCTh. YTIPABICHNUE PEAKIIUSIMH U POLIECCAMH
B QHAJIUTUYECKON XUMHUH.

KP

TurpuMerpuueckuii METOL,
aHanmusa.

aHalijg3a.
aHaJM3a.

Tutpumerpuueckuii METOA Knaccudukarus
TUTPUMETPUUECKUX METOJI0B Tpebosanus,
MPeIbABIAEMBIE K PEAKIIMMB TUTPUMETPUUECKOM aHamuse. Buasl
TUTPUMETPUYECKUX  OIpEACICHUH: mpsMoe U  oOpaTHoe,
KOCBeHHOE TUTpoBaHHE. CrocoOBl BBIPAXKEHHS KOHLECHTPALMH
pacTBOpOB B THUTPUMETPUH. OKBHUBaJeHT. MospHas Macca
SKBUBAJICHTAa. [lepBHYHBIE CTaHAAPTHI, TPEOOBaHMS K HHM.
®ukcaHanbl. Bropuunsle ctanaapTsl. Bulibl KpUBBIX TUTPOBAHMUSL.
Cka4ok TuTpoBaHuA. Touyka 3KBHBAJIEHTHOCTU U KOHEYHAs TOUKA
TUTPOBAHHUS.

KP

KucnotHo-ocHOBHOE
paBHOBECHE. Kucnorso-
OCHOBHOETHTPOBAHHUE

CoBpeMeHHbBIE TPEACTAaBICHUA O KHCIOTaX M OCHOBaHUSIX.
[Iporonutnueckass Tteopuss bpencrema-Jloypu. PaBHOBecue B
CHCTEME KHUCIIOTa—COMNPSKEHHOE OCHOBAHHE U PAaCTBOPHUTENb.
KoHCTaHTBI KHCIOTHOCTH UM OCHOBHOCTH. KucnotHele u
OCHOBHBIE CBoMcTBapacTBopuTeneil. KoHctaHTa aBTONpOTONIM3A.
Biustaue npupoasl pacTBOPUTENS HA CHITY KUCIIOTBI K OCHOBAHMSL.
Awmopomutel. BydepHsie pacTBOpel W uX cBoiicTBa. bydepnas
€MKOCTb. Bblunciienuss pH pacTBOpOB HE3apsLKEHHBIX U
3apsSDKEHHBIX  KHCIOT M OCHOBaHMU. KHCIOTHO-OCHOBHOE
TUTpoBaHue. MHINKAaTOPBI KHCIIOTHO-OCHOBHOTO TUTpOBaHus. pT
WHINKAaTOPOB, HHTEPBAJI Iepexo/ia OKpacku. KpuBele THTpoBaHUS
CIJIBHBIX U CIAa0BIX KUCIOT U OCHOBAaHHH. DaKTOPHI, BIUSIIOIINE
Ha BEIWYMHY CKauyka Ha KpuUBOH tuTpoBaHusa. OOnacTp
NPaKTUYECKOTO TPHMEHEHHS METOAO0B KHCIOTHO-OCHOBHOIO
TUTPOBAHUS.

KP
JIP

OKHCIUTENHHO-
BOCCTAHOBHUTEJIbLHEIC
peakuuu. Penokc-
TUTPOBaHUE

OKUCIINTENTBHO-BOCCTAHOBUTEIBHBIE peakuuu u HX
knaccudukanys. [lonstue o penokc-norennuane. CTaHIapTHBIA
penokc- noreHnuan. KoHcTaHTa paBHOBECHS PEIOKC-TTPOLIECCOB.
HampaBneHue  OKHUCIMTENbHO-BOCCTAHOBUTEIBHON — PEAKLUU.
KpuBble  OKHCIMTENBHO-BOCCTAHOBUTEJIBHOIO  THTPOBAHMSL.
@akTophl, BAMSIOIIME Ha BEJUWYMHY CKauka Ha KpUBOMU
TUTPOBAHUS. WHpukaTopsl PEAOKC-TUTPOBAHUS.
Ilepmanranaromerpus. JJuxpoMaToMeTpusl.

KP
JIP

Peakuun
KOMILIIEKCOOOpa30BaHusl.
KomMmmnekconomerpudeckoe
TUTPOBAHHUE.

KomnnekcHsle coenuHenns. @akTopsl, BIUSAIOMINAE HA IPOYHOCTh
KOMITIEKCHBIX coeanHeHnid. Kommuekconsl, Ha mpumepe DJITA.
KommnekcoHomeTpuyeckoe  TUTpOBaHHE.  MeTalJOXpOMHBIE
MHAUKATOpBl. KpHBble KOMIIIEKCOHOMETPUYECKOTO TUTPOBAHMUS.
@dakTopbl, BAMAOIME Ha BEIMYMHY CKauyka Ha KpPHUBOH
TuTpoBaHKUA. OCHOBHBIE NPHUEMBl KOMIDIEKCOHOMETPHUECKOTO
tutpoBanus. [Ipumenenue Metoa.

KP
JIP

OO01mas XxapaKTepucTHKa
(U3MKO-XMMHUYECKUX
METOJIOB aHaIH3a

OCHOBHBIE METOJBI (PU3UKO-XMMHUYECKAX METOJOB aHAJIN3A.
AHanutnueckuii curHan. OCHOBHBIE TPUEMBI TIepexona OT
BEIMYMHBl AHAIWTHYECKOTO CHTHaJa K  KOHIICHTPALWH.
MeTtponoruueckue XapakKTepuCTUKH METO/1a.

KP

CHCKTpaﬂLHLIC METOAbI
aHaJiu3a.

BzaumopelictBre BemiecTBa C 3JIEKTPOMarHUTHBIM
u3nydeHueM. MoJekysspHas a0CopOIHOHHAs CIICKTPOCKOIHS B

KP




VYO u BuguMoit

obmactu. CrIeKTphI IOTTIONICHNS U IPUYWHBI UX BOSHUKHOBCHUSI. JIP
3akon byrepa-JlamOepra-bepa. OrtkinoHeHHs OT 3aKoHa.
CnexrpajibHble IpUOOpPHI: CHEKTPOPOTOMETPEI u

(oToanekTpoKkoIopuMeTpEl. POTOMETPHIECKOE THUTPOBAHHUE.
Wndpaxpacuas cnexkrpockonusi. Konedbanust monexyin. [Ipudops
perucrpanuu MK cnekrpos. KauecTBeHHBII 1 KOIMYECTBEHHBIN
agamm3. llpumenenme  MeToma.  ATOMHO-abcopOuMOHHAsS
cunekrpockonms. Cxema mpubopa. VICTOUHHKH pe30HaHCHOTO
n3nydeHus. Bo3MokHOCTHM  MeToJa € IUIAMEHHBIMH |
IEKTPOTEPMHUIECKUMHU HUCTOYHHKAMHU aTOMM3aIIH.
OMHUCCHOHHBIN CIEKTpabHBIN aHanu3. [IponcxoxaeHne aToMHO-
SMHCCHOHHBIX CIIEKTpoB Cxema nprbopa. ATOMHO-IMHCCHOHBIN
METOJl C HWHIYKTHBHO-CBSI3aHHOW IIa3Moil. KadecTBeHHBIH
KOJINYECTBEHHBIN aHaJN3. [Tpumenenue METO/IOB.
PentrenoyopectieHTHEI aHanu3. PEHTTeHOBCKHE CIEKTPEI.
Cxema npubopa. IIpumeHeHHEe METOOB.

9. |DneKkTpoXxuMHIECKUe Knaccupukamuss  SIEKTPOXUMHYECKMX  METOJOB  aHAJH3a. KP
METO/IbI aHAJIN3A. [Morenmmomerpus. Teopernueckue OCHOBBI MeToza JIP
MOTEHLIUOMETPUU: JIBOMHOM 3JIEKTPUYECKUI CJIOH,

BO3HMKHOBEHUE IIOTCHLMAJa Ha TpaHUIEe 3JIEKTPOA-PacTBOp.
OnexkTpoasl B moTeHHMoMmeTpuu. lloTeHnuomerpudeckoe

TUTPOBaHHE.
10{XpomaTorpadus XpomaTtorpadus, KIaccu(uKaIus XpomarorpadhuIeckux KP
METO/OB aHaiM3a. Ammapatypa ¥ TEXHHKa BBIIIOJIHEHHUS JIP

XpoMaTorpaMIecKoro aHanusa. AHaIM3 U METOIbl pacdeTa
xpomarorpamm.  ['azoBas  xpomatorpadus.  JKunkocrHas
KoJIoHOYHasi Xxpomarorpadus. ToHKocHoOMHHas (TIOCKOCTHAs)

xpomarorpadusi.
11,0t160p npo6. [Toaroroska Cnoco6b1 ot6opa mpod. OTO0p Mpob ra3os, KUIKOCTEH, TBEPABIX KP
npo0 K aHaIM3y. BeniecTB. [loTepu u 3arpsizHEHUsS Mpu NpoOooTOOpe. XpaHeHHe

npo6bl.  Ilogroropka mnpo® K  aHanu3y: BBICYLIMBaHHE,
pasnoxxenue npoo. [lepeos mpoOsI B pacTBOp

3ammra mnabopatopHoit padotel (JIP), Bemomnenue kypcooro mpoekrta (KII),
KOHTpoJabHOM padoTtsl (KP), pacuetHo-rpaduueckoro 3ananus (PI'3), nanucanue pedepata (P),
acce (9), kommokBuyM (K), TectupoBanue (T) u T.1.

2.3.2  3aHsATHS CeMMHApPCKOro Tuma (mpakTudeckue / ceMHMHAPCKHe 3aHSATHs/
JaboparopHbie padoThbl)

dopma TeKy1Iero

Ne Hamvmenosanne mabopaTopHBIX paboT
KOHTPOJIS

1 2 3

1. |CmocoObl TPUTOTOBNIEHUS CTaHAAPTHBIX pacTBopoB. Crammaptusanus coistHOM|OTuet mo JIP
KHCIIOTHI 10 TeTpabopaTy Hatpusi OnpeneneHue colepkanus ruapokapboHaTa HaATpus
B pactBope. OmpezneneHue BPEMEHHOM KECTKOCTH BOJONPOBOAHON BOIBI METOJOM
KHUCJIOTHO-OCHOBHOT'O TUTPOBAHUSI.

2. |llpuroroBieHue U CTaHIAPTU3ALMS PabOUero pacTBOpa NepMaHraHaTa Kajus. OTuer mo JIP
IlepmaHraHaTOMETPHUECKOE ONPEAEICHHE JKENe3a.

3. |Onpenesnenue KamblUsi ¥ MarHusi B pacTBOPE MPH WX COBMECTHOM TPHCYTCTBHH. Otuer no JIP
KomnnekconomeTpudyeckoe onpeeneHue 5KeCTKOCTH BOAOIPOBOJHBIX U IPUPOTHBIX
BOJI.

4. |CrekTpoOTOMETPHYECKOE OMPEaeICHUE JKelle3a C Cyab(OCaTuIMIOBOH KUCIOTOM. (OTueT mo JIP
CrnexkTpooTOMETpUIECKOe ONpeCICHHe MEAM B BHIE aMMHAYHBIX KOMILIEKCOB.
Pacuer KOHIEHTpanuii BemIECTB 10 pe3ylbTaraM M3MEPCHHH B  METOJax
criektpooromerpun, ADC, AAC u peHTreHO(IIYOPECIICHTHOTO aHaIu3a METOJIaMH
IrpagyHpOBOYHOTO rpadrKa; CTaHIAPTHOW JOOABKH.

5. |PenTreno-¢mryopeceHTHBIH aHaIH3 MPUPOIHBIX MHHEPATIOB Otuer no JIP




6. |Hacrpoiika pH-meTpa mo 6ydhepHbIM pacTBOpaM U TOUHOE ompeneaenue pH Otuer no JIP
MIPUPOIHOI 1 MOpCKoi Boj. OmnpeieNieHne HUTPATOB METOIOM IIPSIMOM
MTOTEHIIMOMETPHH C HUTPAT-CENEKTHBHBIM AIeKTpoaoM. OnpeaeeHne xere3a
METOJIOM ITOTEHIIHOMETPHUIECKOTO TUTPOBAHUS.

7. |OmnpeneneHne KaTHOHOB METAJIOB B CMECH METOJIOM OyMaskHOI XpoMaTorpadum. OTuer o JIP

2.3.3 IIpuMepHasi TeMaTHKA KYPCOBBIX padoT (POEKTOB)
KypcoBbie paboThl - HE IPETyCMOTPEHBI

24  IlepeuyeHb Y4eOHO-METOAMYECKOr0 o0ecmeYeHUsi I CAMOCTOATEILHOMH
padoThIO0YyYAOIIMXCS IO TUCHUIIHHE (MOYJII0)

e Bz CP [TepeueHp y4eOHO-METOJMUECKOTO OOECIICUCHUS JUCIUTIITHHBI
IO BBITIOJIHEHHUIO CaMOCTOSATENIEHON paboTHI
1 2 3
1 CPC MeTtoandeckue yKa3aHHS MO OPTaHU3AIMH CaMOCTOSATEIEHOWPAOOTH CTYICHTOB,
YTBEepKIICHHBIC Kadenpoil aHanuTuaeckoil xumud, mpotokon Ne 9 ot 7.06.2017 .
2 IMoaroroska xk KP |Meroaudeckue yka3zaHHs IO MOATOTOBKE K KOHTPOJBHOW pabOTe, yTBEp)KACHHBIC
kadenpoil aHaMUTHYECKOW XUMUH, TIPOTOKOT Ne 9 ot 7.06.2017 .

Y4eOHO-MEeTONUYECKUE MaTepuasbl sl CAMOCTOSITENLHOM paboThl OOyYaromuxcs U3
YHUCJIa MHBAIUIOB U JIMI] C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMU 310poBbs (OB3) npenocrassitorcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHHSIM UX 370POBbS U BOCIPUATHS HH(OPMALIUU:

Jjig U1l ¢ HapyIIeHUsIMU 3PEHUS:

— B meyaTHOU hopme yBeIMYEHHBIM HIPUGTOM,

— B (opMe 3JIEKTPOHHOTO TIOKYMEHTA.

J17ig u11 ¢ HApYIIEHUSIMU CITyXa:

— B IeuaTHOU dopme,

— B (hopMe INIEKTPOHHOTO JOKYMEHTA.

Jljig U1l ¢ HapyIIEeHUsIMU OTIOPHO-/IBUTaTENILHOTO armapara:

— B IIeYaTHOH (opme,

— B (opMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeueHb MOXKET ObITh KOHKPETHU3WPOBAH B 3aBHCHUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

3. OO0pa3oBaTte/ibHbIE TEXHOJOTHH, IPUMeHsIeMble P OCBOCHUH JTUCIHUNIHMHBI
(Mmonmy.Jist)

B xome wu3yueHus [AMCHMIUIMHBI NPEIyCMOTPEHO HCIOJIb30BAaHUE  CIEAYIOLIUX
00pa30oBaTeNbHbIX TEXHOJOTHH: JEKIUH, MpobjJeMHOe 00ydeHHEe, CaMOCTOsTeNbHas paboTta
CTYJEHTOB.

KoMmeTeHTHOCTHBIH MOJIXO0J B paMKaxX HpPENnoAaBaHMs TUCLUIUIMHBI pealn3yercss B
UCMOJIb30BAaHUM WHTEPAKTHBHBIX TEXHOJIOTMH M aKTHBHBIX METOJOB (MO3TOBOTO IITYpMa,
paz00pa KOHKPETHBIX CUTYAIIHMi) B COYETAaHUH C BHEAYIUTOPHOM pabOTOM.

WudopmanlMoHHbIE  TEXHOJOTMH, MpPUMEHSEMbIE TPU H3YYEHUH JAUCHUIUIMHBL:
UCIIONIb30BaHWE  WHGOPMAIMOHHBIX  PECYpCOB,  JOCTYNHBIX B HH(GOPMAIMOHHO-
TEJIEKOMMYHUKALIMOHHOU cetu VIHTepHeT.

AnantuBHbIe 00pa30BaTeNbHbIE TEXHOJIOTHH, IPUMEHSAEMbIE TIPU U3YYECHUH JUCIUTUIUHBI

— JUIA JIUL C OTPaHMYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBBSl IIPEAYCMOTPEHA OpPTaHU3aALNS
KOHCYJIbTAIlMH € MCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

4. OueHouyHble cpeacTBa s TeKYIIero KOHTPOJISI yCIeBAeMOCTH M
NMPOMEKYTOYHOM aTTecTaluu



OrneHouHBIE CpeICTBa MpPEAHAa3HAYEeHbl A KOHTPOJIS M OLEHKHM OOpa30BaTEeNIbHBIX
JOCTH>KEHUH 00y4JaromuXxcsi, OCBOMBIIMX MPOTpaMMy Y4eOHON AMCIUTUINHBI « X UMHSI.

OneHouHbIE CPENCTBA BKIIIOYAET KOHTPOJIBHBIE MAaTepUallbl AJIs IIPOBEICHUS TEKYLIEro
KOHTPOJIst B (popMe pa3HOYpPOBHEBBIX 3aJaHUN W MPOMEKYTOYHOH aTTecTanMu B (opme
BOIIPOCOB U 33JJaHUH K DK3aMEHY.

CprRTypa OLHCHOYHBIX CPEACTB IJIst TeKyllleﬁ Hu HpOMe)l(yTO‘lHOﬁ aTrTeCTallumn

Ko n nanmenoBanme HanmeHnoBaHue o11eHOYHOTO CpecTBa

Ne Pesyneratel 00ydeHus >
HMHAUKATOpa Texymmii ITpomexxyrouHas
/11 (B COOTBETCTBHH C TI.
(B COOTBETCTBUH C II. KOHTPOITb aTTecTanys
1.4)
1.4)

1 | UOIIK-1.1. 3rate 0a3oBble 3aKOHBI W MeTonsl | KoHTposmpHas Bonpoc Ha
CIOCOOHOCTB HaydHBIX HCCIEAOBaHMI B XUMHH; | paboTa o Teme, 9K3aMEHE
UCTIONH30BaTh B CBSI3b XUMHH C  PA3NIWYHBIMH | pa3leny
npodeccHoHaNIBEHOM JWICHUIIMHAMHY €CTECTBO3HAHMS
JEeATETbHOCTH Oa30BbIe YMeTp  HCTONB30BaTh  OCHOBHBIC | Bompocs! st
3HAHMS XUMUHU 3aKOHBI (DYHIaMEHTAIBHBIX PA3ZEioB | YCTHOTO

XUMUH JJIs1 OOBSCHEHUS PE3yJbTaTOB | (IMCHMEHHOTO)
XUMHUYECKUX HKCIIEPHMEHTOB, | OIPOCAIo TEME,
KPUTHUYECKH OLICHUBATh €CTECTBCHHO- | Pa3Jeiy
Hay4IHYIO nndopmanuio U

YUUTBIBaTh €€ 0pU  pEIICHUH
npodheCCHOHATIBHBIX 3a7a4

Bnaners HaBbikamMum  nocraHoBku | JlaGopaTopHas
uened W BeIOOpa myTed  ux | paboTa

JIOCTHKEHUS; METOJIaMHU
TUIAHUPOBAHUS W TOpPOBEACHHUS
M3MEPHUTEIBHBIX IKCIIEPHMEHTOB,
BBIOOpa M HCIIOJB30BaHHS METOIOB
00paboTku HKCIEPUMEHTATBHBIX
JaHHBIX W OLEHKH pe3yJIbTaTOB
JKCIIEPHMEHTA

TunoBbie KOHTPOIbHBIC 32JaHUSI MJIA HHbIE MAaTEePHAJIbI, HEOOXOAMMBbIE JIS1 OLCHKH
3HAHMI, YMEHHUI, HABBIKOB M (MJIM) ONBITA AeATEIbHOCTH, XapPAKTEPHU3YIOIIHX ITAllbI
(popMHpOBaHHUsI KOMIIETCHIIHI B po1ecce OCBOCHNS 00pa30BaTeIbHOI MPOrpaMMbl

IIpumepHBIii epeYeHb BONPOCOB JIs1 YCTHOI'O ONPOCA 110 TEOPHHU METO1a AHAJIN3A,
HCII0JIb3YeMOr0 B JIA0OPATOPHOM NPAKTHKYMe, U 0COOEHHOCTSIM BBHINOJIHSIeMOW
JIa0opaTOpHOi padoThI:

1. Yro Taxkoe nepBuUHbIe CTaHAapTHHIE BenlecTBa? Kakue TpeOoBaHMs K HUM IPEIbABISIOTCS?

2. Ha3zoBute ocHOBHBIE CITOCOOBI TPUTOTOBIICHHS CTAHIAPTHBIX PACTBOPOB.

3. Kakme pacTBOpH HA3BIBAIOTCS BTOPHUYHBIMH  cTaHAapTHbeIMH? Kakum  oOpazom
YCTaHABIIMBAIOT UX TOYHYIO KOHLEHTPALUIO?

4. JlaiiTe onpeneieHHe CIEeIYIOIIUM MOHATUSM: TUTP pacTBOPA; SKBUBAJICHT BeLIECTBA; (pakTop
SKBHUBAJIEHTHOCTHU; MOJISIpHAsl KOHIIEHTpALMs; MOJISIpHAsl KOHLIEHTpALMs SKBUBAJIEHTA; MaccoBast
nonst. [Ipuseaute GopMyIibl, CBSI3bIBAIOIINE ITH MOHSITHS.

5. B ueMm 3akitouaeTcsi CyTh METOJ]a KUCIIOTHO-OCHOBHOTO TUTpoBaHUs? Kakue peakuuu iexat
B 0CcHOBe 3TOro merona? TpeGoBaHus K peaklUsiM B METOJI€ KUCIIOTHO-OCHOBHOT'O TUTPOBAHUSI.
6. Kakue BemecTBa MOKHO IPUMEHSTH B METOJI€ KMCIOTHO-OCHOBHOI'O TUTPOBAHMSI B KAaUE€CTBE
tutpanTa? TpeboBaHusl.

7. C DOMOIIBIO KaKMX CTaHJApTHBIX BELIECTB MOYKHO CTAHJApTU3UPOBATh KHCIOTHI,
OCHOBaHus?

8. Kak ompenenuth Ha MpakTUKE MOMEHT OKOHYAHHWS THUTPOBaHMs? YKazaTh €ro Ha KPUBOU
TUTPOBAHUS.



9. MHuaukatopsl B MeTOJle KHCIOTHO-OCHOBHOTO THUTPOBAaHHUSA: TpPEOOBaHMS, OCOOCHHOCTU
CTPOEHUS, OT YEro 3aBUCUT U3MEHEHUE OKPACKU U KaK 3TO MOKHO 00BsICHUTH? [Ipumepsl

10. Kak BbIOpaTh HHIUKATOP U1 KOHKPETHOTO TUTPOBAHUS?

11. IlpencraBuTh BUJ KPUBBIX TUTPOBAHUS CUJIIBHBIX U CIAOBIX KUCJIOT U OCHOBAaHUH. YKazaTh
TOYKY 3KBUBAJIEHTHOCTH.

12. Ilo xakoMy 3aKOHY ITPOBOJUTCS pacyeT pe3ysibTaToB TUTpOBaHUSA? OOBACHUTH Ha IpUMepe
nabopaTopHON pabOTHI.

13. Ha yem ocHOBaH METOJI MOJICKYJIIPHOHN CIIEKTPOCKONHMH B BUIUMON 1 Y D 001acTsX crekTpa.
14. BzaumojeiicTBHE BEIIECTBA C AIEKTPOMATHUTHBIM U3JIy4YE€HUEM B BUIUMON U YD 00sacTsix
CIEKTpa.

15. OcHOBHOIi 3aKOH MOTJIOLICHHS JIEKTPOMArHUTHOTO U3IydeHUsl. MOJspHbIH KO3 UITMEHT
CBETOIOIJIOIEHUS

16. CrmexTp nmorIomeHus U OCHOBHBIE (DOPMBI €T0 MPEICTABICHHS.

17. JlaiiTe onpeneneHrne ONTHUECKON INIOTHOCTH, MPOITYCKAHUS.

18. Cxema ®3Ka. Jlerektopsl. CriocoObl MOHOXpOMAaTH3alMK H3iIydeHHs. KakoB mpuHIWT
noa60pa cBeTOGUIBTPOB P MPOBEACHUN (POTOMETPUUECKUX U3MEPEHUI?

19. OcHoBHBIC OTIANYHS CIIEKTPO(POTOMETPOB OT POTOIIEKTPOKOTIOPUMETPOB.

20. Cnoco0bl iepexo/ia 0T aHAIUTUYECKOr0 CUI'Hajla K KOHLIEHTPALMM B METOJIE MOJIEKYJIIPHOM
CHEKTPOCKONuU B BUANMOM U Y® o0nacTsx cnekrpa.

21. Ha yem OCHOBaHbI 3JEKTPOXUMHUECKUE METO/Ibl aHATIN3A.

22. CymHOCTh METO/1a TIOTCHIIMOMETPHH.

23. YeM OTIINYAIOTCSA BIEKTPO/IbI CPABHEHUS OT U3MEPUTEIbHBIX 3JIEKTPOI0B?

24. OnumuTe MPUHIUN PaObOTHI XJIOPCEPEOPSHOTO FICKTPOIA.

25. IlpuHuun necTBrs METANTNYECKUX JIEKTPOIOB.

26. VoHcenekTuBHBIC 31eKTPpobI? CTEKISIHHBIHN d1ekTpoa. Onpenenenne pH.

27. CrnocoObl mepexojla OT AHAJIUTHYECKOr0 CHUTHala K KOHLEHTPAlMM B METOje
MOTEHLIUOMETPUHU.

28. IloreHrmoMeTpuYecKoe TUTpOBaHHE. B Kakux KOOpAMHATaX MOYKHO HOCTPOHUTH KPHUBYIO
MOTEHLIMOMETPUYECKOTO TUTPOBAHUSA?

IIpumepbl peiiTHHIOBBIX KOHTPOJIBHBIX PadoT N0 Kypcy
PeifTuHIrOBasi KOHTPOJIbHAsA padoTa 1Mo TemMe
«Kucnomno-ocnosnoe pasnosecue u KUCI0MHO-0CHOBHOE MUMPOBAHUEY
TUIIOBOI BAPUAHT

1. ChopmynupyiiTe 3aKoH JEHCTBYIOIIMX MacCc JUIsl PaBHOBECHBIX CHCTEM. 3alUIINTe
KOHCTaHTbl pPaBHOBECUS AJI CIEAYIOIIMX IPOLECCOB: JUCCOLMALMU MYPaBbUHOM KHCIIOTHI
HCOOH + H20+> HCOO™ + H30"; xommekcoobpazosanust Ag™ + 350s%«> Ag(S O ) *; (3
banna).

2. VKaxute OCHOBHBIE TIOJOKEHUSA MPOTOJUTHYECKOM Teopuu  bpéncrena-Jloypu.
Paccuuraiite pH pactBopa, B xotopom coaepxurcs 0,1 M HCOOH u 0,25 M HCOONa
(KaHCOOH =1,8-10"%) (5 6anno6)

3. Ompenenure (akTop SKBUBAJICHTHOCTH W MOJSIPHYIO MacCy JKBHUBAJIIEHTA KHCIIOTHI B
peakiuu: H2SOs+ 2KOH=K2SO3 + 2H20 (2 6a1a)
4. Yro Takoe mepBUUHbIE cTaHAapTHble pacTtBophl? Kakme TpeboBaHus K HUM

npenbsBisaioTcs? Ha3oBure OCHOBHBIE CITOCOOBI MPUTOTOBIIEHUS CTAaHAAPTHBIX PAcTBOPOB. B
meproii konoe na 500,0 mn pacteopunm 1,4356 1 masenesoit kucnotsl (H2C204:2H20).
Ompenennute MOJSAPHYIO KOHIIEHTPAIMIO, MOJIIPHYIO KOHIIEHTPALMIO SKBHUBAJICHTA W THTP
MOJIy4EHHOTO pacTBopa (5 6annos).

PeiiTiHroBasi KOHTpPOJIbLHAsA padoTa 1Mo TemMe

«DU3UKO-XUMUYECKUE MEMOObL AHATUZAN
TUIIOBOU BAPHMAHT



1. Ha yem ocHOBaH MeTOI MOJEKYJISPHOW CIEKTPOCKONMHMHM B BUAMMON W Y@ obnactsix
cnektpa. CrieKTp NOIJIOIIEHUS W OCHOBHBbIE (GOpMbI ero mnpenacrtaBieHus. OCHOBHOW 3aKOH
HOTJIOUIEHUS] 3JIEKTPOMArHUTHOIO H3ilyueHus. JlaiiTe ompenesneHne ONTHYECKOH IUIOTHOCTH,
npormyckanus. Cxema @DOKa, ocHoBHbIe y31bl mpubopa. KakoB mnpuHmum moadopa
CBETOQMIBTPOB TPU MpOBeACHUU (oToMeTpuuecKkux uzMepeHuit? CrnocoObl mepexoja ot
AHAIUTUYECKOTO CUTHAJIA K KOHIEHTPALUU B METOJIE MOJIEKYISIPHON CEKTPOCKOIIUU B BUAMMOMN
u YO obnactsx crekrpa.(5 6anios)

2.  Xpomartorpamma. Kakoif OCHOBHOW mapaMmerp HCIONB3YIOTCA UIA WIACHTH(PHUKAIUN
BelIeCTB B xpomarorpaduu? Ha3oBuTe OCHOBHBIE MapaMmeTpbl, HCIOJIb3YyeMble s
KOJIMYECTBEHHBIX U3MEpEeHUI B Xxpomarorpaduu. O6paboTka pe3yNIbTaToB
xpomatorpadudeckoro ananusa. (5 6an108)

3.  Ilorenunomerpuueckoe TUTpoBaHUE. B Kakux KoOpIMHATaX MOXKHO MOCTPOUTH KPHUBYIO
HNOTEHLIMOMETPUYECKOTO TUTPOBAHUS U KaK OINPEAEIUTh O0BEM B TOYKE IKBHUBAJIEHTHOCTH?
[TpumeneHre MeTo/a U ero npeumyniectsa. (5 6anios)

Kpumepuu ouenku peitmunzoevlx KOHmpovHbolx padom:. 15-12 6amioB - «OTIWYHOY,
11,5-8,5 — «xoporo», 8-5 — «yJOBIETBOPUTEIBHOY», MEHBIIIE 5 - «HEYTOBIECTBOPUTEIHHO

3a4eTHO-3K3aMeHAIlHOHHbIE MaTepUAJIbl I NMPOMEKYTOYHOH aTTecTaluu
(3xk3ameH/3a4eT)
Bonpoch! 1151 NOATOTOBKH K 3K3aMeHY:
1. AmnanuTtuueckas XuMHus Kak Hayka. Metozsl aHanu3a. Meroauka ananu3a. OCHOBHBIE CTaIuU
XUMHYECKOI0 aHAJIN3a.
2. XUMHYECKOE paBHOBECHE B TOMOTEHHBIX CHCTeMaX. 3aKoH JeicTBytommx macc. Koncranra
paBHOBECHsI: TEpPMOJMHAMHUYECKas, peajbHas M YycloBHas. AKTUBHOCTh. Koadduuuenrt
AaKTUBHOCTH. MOJIbHAS [0S HOHA.
3. Tutpumerpuyeckue MeTO bl aHaIu3a. TpeboBaHMs K peaklusiM B TATpUMETpHUH. [lepBuuHbIe
U BTOpuuHble cTanaapthl. [Ipumepsl. Ctannaptusanus. CriocoOsl TUTPOBaHUS: IPsIMOE, 0OpaTHOE
Y 3aMECTUTEIIBHOE.
4. Ilporonutnueckass Teopusi bpencrema-Jloypu. OcHOBHble ee mnonoxeHus. Kuciaorsl,
ocHoBaHMA U aMm(ponuTsl B Teopun bpencrena-Jloypu. ConpsbkeHHas TPOTONUTHYECKas Mapa.
KoHCTaHTBI KHCIOTHOCTH U OCHOBHOCTH.
5. Peakuus aBromporonuza. Konctanta aBTompoTonusza. VoHHOe Mpou3BEIEHHE BOJBI.
BoxopoaHblii M TMAPOKCHIBHBIA IIOKA3aTENM, CBA3b MEXAy HUMHU. Kucnele, IIeno4HsbIe,
HelTpanbHbIe pacTBOpHl. Pacuer pH B pacTBopax CHIIBHBIX M C1a0BIX 3JEKTPOIUTOB.

6. Ilomarme o OydepHBIX pacTBopax. MexaHusM OydepHoro neiictBusi. bydepHas eMKOCTS.
[Tpumepsr 6ydepusix cuctem. Pacuer pH Gydeproro pactopa.

7. KucnotHo-ocHOBHOE THTpoBaHHe. KpuBas KHCIOTHO-OCHOBHOTO THUTPOBAHUS, TOYKa
HKBUBAJIEHTHOCTH, CKa4OK TUTpoBaHMs. DakTopbl, BIUsAOIIME Ha ckadyok. [IpakTuueckoe
IIPUMEHEHNE KUCIOTHO-OCHOBHOI'O TUTPOBAHUS.

8. HMunmukatopel, TpUMEHsSEMble B METOJI€ KHCIOTHO-OCHOBHOTO THUTpoBaHHsS. (OCHOBHBIC
MOJIOKEHUS HMOHHO-XpPOMO(OpPHOW TEOopuM HHIUMKATOpoB. MHTepBam mnepexoia OKpacKu
KHCJIOTHO- OCHOBHOro wuHAukatopa, pT. Ha uyeM ocHOBaH BbIOOp KHCIOTHO-OCHOBHOTO
MHIUKaTopa?

9. OKHCIHTENbHO-BOCCTAHOBHUTENbHAS  peaknus.  OKHCIHTENb W BOCCTAHOBHTEIb.
CraHapTHBIM OKHCIUTENbHO-BOCCTAHOBUTENIBHBIN MOTEHLMAN. Y CTPOICTBO rajibBaHUYECKOIO
sneMeHTa. CTaHAapTHBIN BOAOPOIHBIN JIEKTPO.

10. VpaBuenue HepHucra. BinsHue MOHHOM CHIIBI M KOHKYPUPYIOIIMX PEAKIMNA HAa BEIUYHHY
3JIEKTPOIHOIO NoTeHuana. Biusaue pH Ha BennuuHy 351€eKTPOJHOTO NOTEHIMANA.

11. KoHcTaHTa  OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOIO  paBHOBecus. Pacuer  KOHCTaHTBI
PaBHOBECHS OKMCIIUTEILHO-BOCCTAHOBUTEIBLHOM peakinu. Yto xapakrepusyet ee BennurHa? Kak
MO>XHOM3MEHUTDH HAMPABIECHUE OKUCIUTEIbHO-BOCCTAHOBUTENLHON peakuuu?



12. OxucnuTenbHO-BOCCTAaHOBUTENbHOE TUTpoBaHHe. KpuBbie penokc-tutpoBanus. dakTopsl,
BIMSAIOIIME HAa BEJIMYMHY CKAuyKa HAa KPUBOW OKHCIUTEIbHO-BOCCTAHOBUTEIBHOI'O TUTPOBAHMS.
Pacuer noreHnmana B TOUKE SKBUBAJIEGHTHOCTH JIJIs1 OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.
13. Unpukaropbl, MpUMEHsEMble B  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHOM  THUTPOBAHUU.
Knaccugukanus, TpeboBaHus K HHAMKATOpaM, puMepsl. IHTepBai nmepexoia OKpacku peroKc-
WHJIUKATOPOB, pT.

14. Tlepmanranatomerpusi. CymiHocTs MetoAa. IlpuroroBnenue, XxpaHeHUe U CTaHIAPTHU3ALMS
pabouero pactBopa. [IpakTuyeckoe nCIOJIb30BaHUE.

15. TuxpomaromeTpus. YpaBHEHHE, JiexKallee B OCHOBe Meronaa. IlpurortoBnenHue pabouero
pacTBopa, nuHauKaTopsl. [Ipumenenne metoaa.

16. KommnekcoobpazoBanue. [lonstue o xomiekcooOpa3oBarene, JUraHjae, IpUpoJie CBA3H B
KOMIUIEKCE. XenaT, BHYyTPUKOMIUIEKCHOE COEJMHEHHE, AIEHTaTHOCTD JINTaH/1a, KOOPAUHALMOHHOE
yycino. DakTopbl, BIMAIOIIME HA YCTOMYMBOCTh KOMIUIEKCHOTO coenuHeHus. KoHcranta
YCTOMYMBOCTU KOMIUIEKCHBIX COSAMHEHUI: TEPMOAMHAMUYECKAs, peaibHasi U yCIOBHAsI.

17. Kommnekcomerpuueckoe tutpoBanue. IJ[TA. OcoOeHHOCTH B3aMMOACHCTBUS METAIIOB C
OATA. KpuBasg KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUA. DAKTOPHI, BIMSIOIMINE HA BEIUYUHY
CKauKa Ha KPUBOM KOMIUIEKCOHOMETPUYECKOTIO TUTPOBAHUSI.

18. Mupukartopel B METO/AE KOMILJICGKCOHOMETPUYECKOTO THUTPOBaHUA. MeTammoxpoMHbIe
UHAUKATOpPBl. MexaHu3M ux AeicTBus, TpeOoBaHMS K HMHIuUKaTtopam. [IpuBeaute mnpumepsl
METAJIJIOXPOMHBIX UH/IUKATOPOB.

19. [IpumeHeHHEe KOMILIEKCOHOMETPHUECKOTO THUTPOBAHUS MJI OMNpPENCICHUS KATHOHOB H
aHUOHOB. KOMIUIEKCOHOMETpUYECKOE ONpelesieHne Kaiupluss U MarHusa. OnpeneneHue
JKECTKOCTH.

20. Knaccudpukanus (U3MKO-XMMHUYECKMX METOAOB. /lnama3oH ompenenseMblX COAep:KaHHi.
[Ipenen obHapyxeHus. M30upaTenbHOCTb, YyBCTBUTEIBHOCTh aHaiu3a MeToJ M METOAuKa
aHanm3a. AHanmuTtuueckuii curHan. CrocoObl Tepexoja OT aHAJIUTHYECKOTrO CHUTHala K
KOHIIEHTPALUK: TPayupPOBOYHBIN TpaduK, CTaHIAPTHON JOOABKH, OTHOTO TAJIOHA.

21. DnexTpoMarHUTHOE W3IIydeHHe. B3amMoaelcTBHE BEIIECTBA C  JJIEKTPOMATHUTHBIM
u3aydeHueM B BuauMod u Y@ olOmactsax cnekrpa. OCHOBHOH 3aKOH TOIJIOLICHMS
AJIEKTPOMAarHUTHOTO H3JydeHus. MomspHblil ko3dduument cetonoriomeHus. Onrtuyeckas
IUIOTHOCTD, Iponyckanue. CeKTp NOIJIOMEHHs U OCHOBHbIE (DOPMBI €ro Mpe/ICTaBICHHS.

22. Metoa MOJEKYISIpHON CIIEKTPOCKONUHU B BUIUMON 1 Y@ obmactsx cnektpa. Cxema ®OKa.
OcHoBHbIE y3JIbl npubopa. OcHoBHbIE OTJINYHSA CNEeKTpo(OTOMETPOB oT
dboToaneKTpOoKOTOpUMETPOB. KauecTBEHHBIN U KOTUYECTBEHHBIN aHann3. CiocoObI mepexoa oT
AQHAINTUYECKOT0 CUTHAJIA K KOHIIEHTPAIMKM B METO/I€ MOJIEKYJISIPHON CIEKTPOCKONIUH B BUAMMON
n YO o0nacTsax CrekTpa.

23. AToMHO-abcopOIMOHHAsE creKkTpockonus. Pe3zoHancHoe wu3mydeHue. Cxema aTOMHO-
abcopOuroHHOrO crekTpoMerpa. VICTOUHHMKHM pPE30HAHCHOTO W3JIy4eHHUs (J1aMma ¢ MOJIBIM
KaroJgoM M 0e3’/eKTpojHas  JiaMma).  ATOMH3aTOpbhl, OCHOBHBIE  IPEHMYILECTBa
ANEKTPOTEPMUYECKON aTOMHU3AIMU 0 CPaBHEHHUIO C IlamMeHHOW. KonnuecTBeHHBIM aHAlW3 B
merone AAC. [Ipumenenne meroza.

24. ATOMHO->MHCCHOHHAsI CHEeKTpockomus. [lomyueHue CreKkTpoB HCIycKaHHs. VCTOYHHKH
B0o30yxaeHuss B Meroge ADC, ux HazHaueHue. IIporecchl, mpoTekamoomue B HCTOYHHKE
B0O30yxmeHus. KauecTBEHHBIN M KOJIMYECTBEHHBIN aHanu3 B Metoae ADC.

25. Pentreno-¢mnyopecuentHsiii ananu3 (POA). Cymuocts Merona. [lonydyenne peHTreHOBCKOTro
u3IydeHus mpoObl. KauecTBeHHBIN W KOJWYECTBEHHBIN aHainu3 B MeTosie POA. Xapakrepuctuka
Merona POA, npumenenue.

26. DnekTpoXxMMHYeCKHe MeToabl aHanu3a [loreHnmmomerpus. M3mepeHwe moTeHIMANA.
DNEeKTPOJbl CPaBHEHUS M HW3MEPUTENbHBIE JIeKTpoabl. [IpwHImmMm paboTel cepeOpsHOrO U
XJI0pCePeOPSHOTO AIEKTPO10B. IOHCENeKTUBHBIE JIEKTPOIbI. CTEKIISTHHBIN 3JIEKTPOI.

27. Konmu4yecTBeHHBI aHANM3 B METOAE MPSAMOW NOTEHIMOMETpUU. YpaBHeHHe HepHcra.
CnocoObl mepexojila OT aHAIWTUYECKOTO0 CHUTHaja K KoHIeHTpanuu. lloTeHumomerpuyeckoe



tutpoBaHue. KpuBas  moreHIMOMETpHUYecKoro  TuTpoBaHusa?  OmnpenesneHue  TOUYKH
9KBHUBaJIEHTHOCTH. [IprMeHeHe MeTo1a MOTEHIIMOMETPHH.

28. Xpomarorpadus. CymmHocTs Merona. Knaccudukanus xpomarorpaguyuecKux METOJOB.
Cxema xpomarorpada.

29. Xpomarorpamma. [lapameTrpbl, HCHONB3yeMble Ui HICHTH(UKALWK BEHIECTB H IS
KOJINYECTBEHHBIX U3MEpEeHU B XpoMaTorpadpuu. O6paboTka pe3ynbTaToB XpoMaTorpapuueckoro
aHanm3a.

30. T'azoBasg m >kuakoctHas xpomarorpadus. [IpenmymiecTBa >KUIKOCTHOW Xpomatorpadpuu
nepen razosoil. MonooMeHHas xpomarorpadus. [lpumenenne meTonos.

31. Toukocnoitnas xpomarorpadus. Texuuka nposenenus. [IpuHIuUN nACHTUDUKAIIH BEIIECTB
B MeToae TCX. Uto takoe ko3¢ punuent Rf? Ot kakux GakTOpOB OH 3aBUCUT?

32. Ot6op mpoO. IlpobGomoaroroBka. OCHOBHBIC ATambl MOATOTOBKH IMPOO K HCIBITAHUSIM:
BBICYILIMBaHKE, pa3noxkeHue mpod. CrutaBnenne u pactBopenue. Pactopurenm.

33. Ananu3 muHepana. OCHOBHbIE CTaJUMM XMMHUYECKOro aHaiu3a MuHepana. Beibop merona
aHanu3a. IIpsamele n HenmpsMble METOABl aHanu3a. KadyecTBEHHBIM M KOJIMYECTBEHHBIM aHAJU3.
O06paboTka pe3yIbTaTOB aHAIN3A: UCKIIOUEHHE IPOMAXO0B U pacyeT JOBEPUTEIbHOIO MHTEPBAIA.

Kpurtepun oneHuBanus pe3yabTaToB 00y4eHUs

OneHka 3HaHUU TO JAWCHUIUIMHE Ha JK3aMEHE Ipeamnojaraetr audQepeHInpOBaHHbINA
MOAXOJ K CTYIEHTY, YYeT €ero HWHIUBUAYAIbHBIX CIIOCOOHOCTEW, CTENEeHb YCBOCHUA U
CHCTEMaTH3aluY 3HaHUH y4eOHOT0 Kypca, yMEHHSI IeaTh JOKa3aTeIbHbIE BBIBOIBI K 0000IICHHS,
dbopMUpOBaHUS KOMIIETEHTHOCTEH.

OneHuBaeTCs HE TOIBKO INTyOMHA TOHMMaHMsI OCHOBHBIX pPa3zesioB yueOHO! TUCIUILINHBI,
HO U TOCEIAaeMOCTh JIEKIUH W J1a00opaTOpHBIX 3aHATHUN, aKTUBHOCTb IPU YCTHBIX OMpoOcax U
COJIEP’KaTENIbHOCTh YCTHBIX OTBETOB.

[kana oneHMBaHUSA Kpurepuu onenkn
«OTInYHO» OcBO€EHBI TCOPECTUYCCKHUE OCHOBBI JUCIUILINH, HCO6XOI[I/IMI)IG JIIA (I)OpMI/IpOBaHI/IH
KOMHCTGHHI/Iﬁ. VMeeT BBITIOJIHATD HCO6XOI[I/IMI)IC PacCyYCThI
«Xopouio» JleMOHCTpHPYIOTCS CHOPMHPOBAHHBIC, HO COJCPXKAILIUE OTACIbHBIC IPOOESIHI

3HaHUS TCEOPCTHUUCCKUX OCHOB U 3aKOHOB. YMeHne BBITOIHATE pacyeTol C
HE3HAYMTEIHHBIMH OIIMOKAMHU.

«YZ[OBJ'IGTBOPI/IT&HBHO» (I)paFMCHTapHOG 3HAaHUC OCHOBHBIX PA3JICJIOB XUMMHH. Hel[OCTaTO‘IHBIe HaBBbIKHM B
BBIIIOJITHEHUHU XHUMHUYCCKUX PACUYCTHBIX 3aJad: CTYACHT HMCECT HCKOTOPbIC
NpeACTaBJICHUA O crocobax BBIPpAKCHUSI KOHLCHTpALUU PACTBOPOB, 3HACT
OTACJIBHBIC (I)OpMy.]'IBI AJIL pacdeToB, HO MPUMCEHHUTHL HUX JId PCHICHUA 3a4a4d HC
MOXCT.

«HeynoBneTBoputenbHO» | OTCYTCTBHE 3HAHUW TEOPETHUYECKUX OCHOB JUCIMIUIMHBI, HEOOXOIWUMBIX JIJIS
thopmupoBanus KomneTeHIHH. OTCYTCTBHE YMEHUHBBIIOIHITD PACYETHI

OrneHOUHBIE CpeNCTBA IS WHBAIMIOB W JIMI] C OTPAaHWYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX MHIAMBUAYAIBHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH.

—  Tpu HeOoOXOAMMOCTH WHBAIMIAM W JIMI[AM C OTPAaHWMYEHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI ITPEIOCTABIISETCS IOTOJIHUTEILHOE BpeMs JJIsl IOJrOTOBKY OTBETA Ha K3aMEHE;

—  TIpY IPOBENICHUH NPOIIETYPHI OIICHUBAHUS PE3YJIbTATOB O0YICHUS MHBATUIOB H JIHI
C OTPaHUYECHHBIMHU BO3MOXKHOCTSIMU 3/I0POBbS MPEyCMaTPUBACTCS UCTIOIb30BaHUE TEXHHUECKUX
CpeICTB, HEOOXOIUMBIX UM B CBSI3M C X MHAWBUAYATLHBIMUA OCOOCHHOCTSIMH;

—  NpU HEOOXOTUMOCTH JUIs OOYYaIOUIMXCS C OrPaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0OPOBBSI MHBAIUIOB TPOIIEypa OLIEHUBAHMSI PE3YIHTaTOB OOYUEHHS MO JUCIUTUTMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Tponienypa oreHMBaHUSI PE3yabTATOB OOYYCHUS MHBAJIHMIOB W JIUI[ C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3[I0POBbS 10 JUCHUIUIMHE (MOAYNIO) TNpEAyCMaTpUBAaeT IPEIOCTaBICHHUE
uHpopManuu B ¢GopMax, aJaNTHPOBAHHBIX K OTPAaHUYCHHUSIM WX 3I0POBBS M BOCHPHUSATHUS
uHpOpMaLUu:

J1Jis u11 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOW opMe YBEIMUCHHBIM IIPUPTOM,




— B ¢opMe dIEKTPOHHOTO JOKyMeHTa. [[Jst TUI] ¢ HapyIICHUSIMH CTyXa:

— B IIeuaTHOU dopme,

— B opMe IEKTPOHHOTO JOKYMEHTA.

Jliist TUII ¢ HAPYIICHUSIMU OTTOPHO-/IBUTATEIHHOTO allapara:

— B meuyaTHoOU hopme,

— B (hopMe ANIEKTPOHHOTO JTOKYMEHTA.

JlaHHBIN TIepeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

5. IlepeyeHb y4eOHO# JuTEpPaTyphl, HH(POPMAIMOHHBIX PECYPCOB H TEXHOJIOTHIA

5.1. VYu4eOnas nuteparypa

OcHoBHast JinTeparypa:
1. Eropos, B. B. Heopranndeckas u aHanmuTH4ecKasi XuMusi. AHATUTHYECKast XUMusl : yaeOHuk / B. B.
Eropos, H. 1. BopoOseBa, U. I'. CunbBectpoBa. — Cankr-IlerepOypr : Jlanb, 2022. — 144 c. — ISBN
978-5-8114-1602-8. — Texkcr : anekTpoHHSIH // JIaHb : anexTpoHHO-0nOMoTeunas cucrema. — URL:
https://e.lanbook.com/book/211559
2. Bepmmmnun, B. . Ananutudeckass xumus : ydyeOHuk ais By3oB / B. U. Bepmmnun, U. B.
Bnacosa, . A. Hukudoposa. — 4-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 428 ¢. —
ISBN 978-5-8114-9166-7. — Tekct : amekTpoHHBIH // JlaHb : 3JIEKTPOHHO-OMOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/187750

JononHuTebHas JIMTepaTypa:
1. Iloumnnok, T.b. [IpakTuky™m Mo aHANIUTUYECKOW XUMUU. HCTpyMEHTabHBIE METOABI aHAIH3a
: yuebnoe mocooue / T. b. Ilounnoxk, A. A. AzapsH, A. A. KaynoBa ; MUHHCTEPCTBO HayKH U
BhIcIero oopazoBanus Poccuiickoit denepanunn, KybaHckuil rocyjapcTBEHHbIN YHUBEPCUTET. -
Kpacnonap : Kybanckuii rocynapctBeHHblil yausepcurert, 2023. - 215 c.
2. UynpeiauHa, [[.A. AHanutnyeckas xumus : yueonoe nocodue / JI. A. Uynpsiauna, JI. W. [T
; MuHHCTepCcTBO Hayku M Bblcuiero oOpazoBaHusi Poccuiickoii ®enepanuu, KyOanckwuii
rOCYyJapCTBEHHbIN YHUBEpCUTET. - 2-¢ u3A., ucnp. u jgon. - Kpacnomap : KyOaHckwuii
rocyJIapCcTBeHHBIN yHuBepcuret, 2023. - 122 c.
3. lllaynena, E.}FO. XemomeTpuka. ba3oBbie moHATHS [ DIEKTPOHHBIN pecypc]: yueb. mocodue —
OnektpoH. npaH. — Cankr-IlerepOypr: Jlawp, 2016. — 160 c. — Pexum mocryma:
https://e.lanbook.com/reader/book/90051/?demoKey=9ch83187d1b2062c89612da7al95a84a#1
4. OCHOBBI AHATUTHYECKOM XUMHUH: MPAKTHIYECKOE PYKOBOJICTBO [DNEKTPOHHBIN pecypc]: pyk. /
1O.A. bap6anart [u ap.]. — DnektpoH. naH. — Mocksa: U3narensctBo "JlabopaTopus 3HaHMiA",
2017. — 465 c. — Pexxum mocryma: https://e.lanbook.com/book/97410

5.2. Ilepuoguyeckasi JuTepaTrypa

«I"eonorust HeTH U Tazay, «I eoxumusy, «I'eoskonorusy, « X KypHasl mpUKIaTHON XUMHUI,
«3aBojackas naboparopus. JluarHocTuka matepuanoBy», «POCCHUCKHUN XUMUYECKUH KypHAIY,
«XHUMUS ¥ KU3HB- X X] BEK»

5.3. NuTepHeT-pecypchl, B TOM 4YHCJI€e COBPeMeHHbIe MNpodeccHuoHANbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMaIII/IOHHBIe CIIPpaBOYHbIC CUCTEMbI
DJ1eKTPOHHO-0uOInoTeuHbIe cucTemMbl (IBC):
. DBC «IOPAWT» https://urait.ru/
2. 95C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVIH» www.biblioclub.ru
3. OBC «BOOK .ru» https://www.book.ru
4. 9BC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpodeccnonanbHbie 0a3bl JAHHBIX:
1. ScienceDirect www.sciencedirect.com
2. Xypuansr uznarenscrea Wiley https://onlinelibrary.wiley.com/

[EN



https://e.lanbook.com/reader/book/90051/?demoKey=9cb83187d1b2062c89612da7a195a84a#1
https://e.lanbook.com/book/97410
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/

3. Hayunas snextponnas oubnuoreka (HOB) http://www.elibrary.ru/

4. TIonHOTEKCTOBBIC apXUBbI BEAYIINX 3allaJHBIX HAYYHBIX *KYypHaNoB Ha Poccuiickoitmardopme
HayuHbIX xypHaioB HOWKOH http://archive.neicon.ru

5. HanuwonanbHast 35ieKTpoHHAass OuOanoTeKa (oCcTym K DJIEKTPOHHON OMOIMOTEKe AMCCepTaIA
Poccuiickoit rocynapcrBennoit oubimorexu (PI'B) https://rusneb.ru/

6. IIpesunenrtckas oubmuoreka uM. b.H. Ensriuna https://www.prlib.ru/

7. DIIeKTpOHHAas KOJUIEKIIUS Oxcdopackoro Poccuiickoro donpga
https://ebookcentral.proquest.com/lib/kubanstate/home.action

8. Springer Journals https://link.springer.com/

9. Nature Journals https://www.nature.com/siteindex/index.html

10.Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

11.Springer Materials http://materials.springer.com/

12.zbMath https://zbmath.org/

13.Nano Database https://nano.nature.com/

14.Springer eBooks:_https://link.springer.com/

15."JIekropuym TB" http://www.lektorium.tv/

16.YuuBepcuteTckas napopmaimonnas cuctema POCCHUS http://uisrussia.msu.ru
NudopMmanmoHHbie CIPABOYHbIEC CHCTEMBbI:

1. Koncynprant Ilmioc - cmpaBouHas mpaBoBasi cucTeMa (JOCTYN MO JIOKAJIbHON CETH C
KOMITHIOTEPOB OUOINOTEKHN)

Pecypchbl cBOOOAHOIO A0CTYMA:

1. AmepukaHcKas mareHTHas 0a3za JaHHbIX http://www.uspto.gov/patft/

2. TlomHbIe TEKCTHI KaHAJCKKUX quccepTanuii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHUCTEpCTBO  Hayku U Belcuiero  oOpaszoBanusi  Poccuiickoit ~ ®Denepauun
https://www.minobrnauki.gov.ru/;

5. ®enepanbHbiii mopran "Poccuiickoe oopazoBanue” http://www.edu.ru/;

6. Mudopmanmonnast cucreMa "EnWHoe OKHO JocTyma K 00pa3oBaTeNbHBIM pecypcam”
http://window.edu.ru/;

7. Enmnas xomnexkuuns nudpoBbIX 00pa3zoBaTeNbHBIX pecypcos http://school-collection.edu.ru/ .
8. denepanbHbIii eHTp HHPOpMaIMOHHO-00pa3oBatenbHbIX pecypcos(http://fcior.edu.ru/);

9. 3akonompoekT "O6 obpazoBanuu B Poccuiickoit @enepannu". Bonpocsr 1 orBeThINttp://XN--
273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIC JJICKTPOHHBIE 00pa3oBaTe/bHbIe U HH(pOopMannoHHbIe pecypcbIKyoI'Y:

1. Cpema MOJYJIBHOTO AUHAMUYECKOro 00y4ueHus http://moodle.kubsu.ru

2. baza y4eOHBIX IMJIaHOB, y4eOHO-METOIWYECKUX KOMILIEKCOB, MyONUKAIMiA 1 KOH(EepeHIuit
http://mschool.kubsu.ru/

3. DnekTpoHHbIH apxuB qokymeHToB KyoI'Y http://docspace.kubsu.ru/

6. Mertoanueckue yka3aHusi JJsl OOY4alOUIMXCSl 1O OCBOEGHMIO JUCHMILJIMHBI
(Momy.Jist)

VYcmemHoe 0CBOEHUME AUCLUIUIMHBL IIPEANOJIAraeT akKTUBHOE, TBOPYECKOE Y4acTHE
CTYyJICHTA MTyTEM TUTAHOMEPHOM, TTOBCETHEBHOM pabOTHI.

Paboma c koncnexkmom iexuuil

Jlekyuu — Qopma ydeOHOTO 3aHATHS, IIeb KOTOPOIO COCTOMT B PAacCMOTPEHUHU
TEOPETUYECKUX BONPOCOB M3JIaraéMo IUCIHMIUIMHBI B JIOTUYECKH BblAep)kaHHOW (opme. B
coctaB YMM JEeKIIMOHHOTO Kypca BKJIIOYAIOTCS: YI€OHUKH KOHCIEKTHI JIGKIIUK B IEYaTHOM WU
JJIEKTPOHHOM BHJAX; TECTHI M 3aJaHHA IO OTACIBHBIM TeMaM Jiekuui. Ha smexnmsax narorcs
CHCTEMaTH3UPOBAHHbIE OCHOBBI 3HAHWH, W3JIAraloOTCs TJIAaBHBIE MPOOJIEMBI COOTBETCTBYIOLIMX
pa3leNnoB XMMUM, Pa3BUBACTCA TBOPYECKOE MBIIUICHHE CTYIEHTOB M OIpPElENseTcs porpaMmma
NPaKTUYECKUX M BHEAYIUTOPHOM CaMOCTOSATEILHOM PaOOTHI.
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[IpocMOTpeTh KOHCHIEKT HEOOXOOMMO Cpa3y IOCie 3aHATHIH, OTMETUTh MaTepuall
KOHCIIEKTa JICKIUH, KOTOPBIA BbI3BIBACT 3aTpyAHEHHs A MoHUMaHus. [lombiTatbes HaWTH
OTBEThl HA 3aTPYAHUTEIBHBIE BOIPOCHI, HCIONB3Ys pPEKOMEHAyeMmylo JsuTeparypy. Ecmm
CaMOCTOSITENILHO HE YAaeTCs pa3o0paThecs B MaTepuae, chopMylInpoBaTh BOMPOCH K 00PaTUTHCS
3a IIOMOIUIBIO K MPEMNOAaBaTEeN0 Ha KOHCYIbTAlUK U ONbKaieit Jekiun. PeryinsipHo OTBOIUTS
BpeMsl Ui IOBTOPEHUS MPOMIEHHOTO0 MaTepuaa, MpoBepsis CBOU 3HAHUS, YMEHUS M HaBBIKU IO
KOHTPOJILHBIM BOIIPOCAM.

Buvinoanenue nabopamopnvix pabom

Jlabopamopnvle 3anamus — COCTaBHasi 4acTh Y4eOHOro Ipolecca, rpymnmoBas (opma
yueOHBIX 3aHATHI, HAIIpaBJICHHAs HAa Pa3BUTHE CAMOCTOSITEILHOCTH YYalllUXCsl U MPUOOpETeHne
YMEHUH ¥ HaBBIKOB JKCIEPUMEHTAIBHOM paboThl, IMO3BOJIAIONMX CTYIACHTAM DPa3BHUTb
npohecCHOHANBHYI0 KOMIIETEHTHOCTh, MPUMEHUTh Ha MPAKTHKE IMOJIyYEHHBIE TEOPETHUYECKUE
3HaHUSI.

B cocraB YMM naGopaTopHbIX 3aHATHN BKIIIOYAIOTCSA: METOAMYECKHE YKa3aHHs IO
MOJTOTOBKE JIAOOPATOPHBIX 3aHATHI B MEYaTHOM MJIHM DJIEKTPOHHOM BUIAX; IJIAH MPOBEICHHS
3aHATUN C yKa3aHUEM IMOCJIEeI0BATEIIbHOCTH PACCMaTPUBAEMbIX TE€M; KpaTKHE TEOPETUUYECKHE U
METOAMYECKHE MaTepuajbl IO KaXIOW TeMe, MO3BOJSIOMNX CTYIEHTY O3HAKOMHTBHCS C
CYIITHOCTBIOM3Yy4aeMbIX BOIIPOCOB.

Ilepen mocemenuem nabopatopud HEOOXOJMMO H3YYUTh TEOPHUIO  BOMIpOCA,
MPEoJIaraéMoOro K HCCIIEeI0OBaHUIO, O3HAKOMUTBHCS C PYKOBOJCTBOM IO COOTBETCTBYIOIEH
paboTe U MOATOOBUTH MPOTOKOJ MPOBEACHUS PAOOTHI, B KOTOPBIA 3aHOCUTCS:

—  Ha3BaHUE paboThI;

—  3aroTOBKHU TaOIUIL ISl 3aII0IHEHUS YKCIIEPUMEHTATbHBIMU TaHHBIMH HAOJII0ICHUH;

— ypaBHEHMs XUMMUYECKHX pPEaKLUi NpeBpalleHui, KOTopble OyIyT OCYIIECTBIIECHBI
NPY BBITOJIHEHUH YKCIIEPUMEHTA;

—  pacueTHble (POPMYJIBL.

OdopmiieHre 0TYETOB T0JIKHO MPOBOAUTHCS MOCIIE OKOHYAHUS paboThI B 1a00paTOpUH.

Jl1st HOATOTOBKH K 3alllUTe OTYeTa 110 JIabopaTopHOi padoTe cieayeT MpoaHaIu3upoBaTh
OKCIIEPUMEHTAIBHBIE  PE3yNIbTaThl, COMOCTABUTh WX C W3BECTHBIMH TEOPETUYECCKUMH
HOJIOKEHUSAMU WM CIPaBOYHBIMHU JIaHHBIMH, OOOOLIUTH pe3ybTaThl HCCIEAOBAHUI B BHJE
BBIBOJIOB I10 paboTe.

Iloozomoexka k KOHMPOILHBIM pabomam

KonTtponsHast paboTa BeITIONHSETCS B POpME MMCHMEHHOTO OTBETA Ha BOIPOC 3a/IaHUS WITH
pewenus 3aaaun. CozepkaHre MOArOTOBIEHHOTO CTY/IEHTOM OTBETa Ha MOCTaBJIEHHBIN BOIIPOC
JIOJDKHO TIOKa3aTh 3HAHWE aBTOPOM TeopuH Borpoca. [IpakThdeckue 3amaHus, BRIHOCHMBIE Ha
KOHTPOJIbHYIO pabOTy, COCTaBJICHbI HA OCHOBE YIPa)KHEHHH U 3a/1a4, BBIITOJHSABIINXCS B TEUCHHE
cemecTpa. PekoMeHyeTcsi BEpHYTBCS K OTUM YINPAKHEHUSIM M YTOYHHTH WX BBITOJHEHHE IPH
MOJTrOTOBKE K KOHTpOJbHOU pabore. Cremyer oOpaTuTh BHUMAaHHE HA TO, YTO BBIMOJIHIEMOE
3aJ]aHNe JTOJDKHO OBITh TOJKPEIUICHO OOBSICHEHHEM TOTO WIJIM MHOTO IMPEIIaraéMoro PEIIeHHs.
[Tpy HanM4YMM BOMPOCOB, Mepe]l KOHTPOJIBHOM paboTol HEOOXOAMMO NMPOKOHCYIBTUPOBATHCS C
MPEToIaBaTeIIeM.

Iloozomoexa Kk npomercymounoil ammecmayuu

K mpoMexyTodHO# arTecTaliél CTYIEHT JOIyCKaeTCs IPH YCIOBHH BBITIOJHEHUS
yueOHOro IJIaHa:

®  [IOCEIIeHHE JIEKIHH;

®  BBINOJHEHUE U opopMIICHHUE JTAOOPATOPHBIX PabOT;

e  BBLINOJHEHUE UHIUBUIYaIbHBIX 33JaHUN AJI1 CAMOCTOSITENIbHOM paboThI;

e  OTUET M 3aIIMTa JJaGOPATOPHBIX 3aHATHI.

Bonpocs! A1 mOAroTOBKY K MTPOMEXYTOUHOM aTTECTallMi COCTABISIOTCS B COOTBETCTBUU
C COJIepKaHUEM TUCLUIUIMHBI «XUMUS», UMEIOTCS B paboueil mporpaMMe 1 BBIIAIOTCS CTyIEHTaM
HE MO3JHee, YeM 3a Mecsl] J0 OKOHYaHus cemecTpa. [IpomexxyTouHas arrectanus caaéres mo
OuneraM, YTBEP)KICHHBIM M TOJIHMCAHHBIM 3aBenyroumMm Kadeapoil. [Ipu moaroroBke k




MIPOMEKYTOUHOM aTTecTalluy 00S3aTEBHO HE TOJIBKO TOBTOPSTH JICKITUH, HO M U3Y4aTh MaTepUal
Mo y4eOHHKAM B COOTBETCTBHM C YKa3aHMUSIMH, CJCJIIaHHBIMH IPENOJaBaTelIeM Ha JIEKIUX.
[Tomumo TOTO, CIEAyeT BHUMATEIBHO HM3Yy4UTh W OQOpMIICHHBIE naboparopHbie paboTel. B
OCBOCHMM JMCLUMIUIMHBI MHBAJIUAAMU U JIMLAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbS
0oJIBIIIOE 3HAUYCHUE NMEET MHAUBHIyallbHAsL ydeOHast paboTa (KOHCYJIBTAIUN) — TOTIOTHUTEIEHOE
pa3bsicHEeHHE y4eOHOro MaTrepHuaia.

WunuBuayanbHble KOHCYJIbTAIMM IO MNPEIMETy SBIAIOTCS BaXXHBIM  (aKTOPOM,
CIIOCOOCTBYIONTUM MHIUBUYaTU3aIMH O0OYUICHHS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM W OO0y4arollMMCS WHBAIMJIOM WJIA JIMOOM C OrPaHUYEHHBIMU

BO3MOXHOCTSAMHU 310POBbA.

7. MarepuajibHO-TEXHHYECKOe o0ecrieyeHue Mo TUCIHUILINHE (MOTYJII0)

[epedeHp JTMLIEH3HOHHOTO
HanmeHoBaHMe crieiaibHbIX .
———— OCHaIIEHHOCTD CHeNHaTbHBIX HOMEIICHUH HPOrPaMMHOTO
obecrieueHus
VYueOHble ayAuTOPUH ISt Me6Genb: yueOHast MeOelb. Microsoft Office
NPOBENICHUS 3aHATHH JeKIHOHHOTO | TexHuueckue cpencTBa 00ydeHHs:IKpaH,
THIA MPOSKTOP, KOMIIBIOTED.
VueGHbie ayJAUTOPUH st | Mebens: yueOHast MmeGerb. Microsoft Office
MIPOBECHUS IPYIIIOBBIX n | TexHuyeckue cpeacTBa 00yUCHHS: IKPaH,
WHIUBHUIYAIBHBIX ~ KOHCYJIBTAlMH, | MPOEKTOP, KOMITBIOTED.
TEKYIIEro KOHTPOJIS u
POMEKYTOYHOU aTTeCTAlUH
VYuebOHbie ayJIUTOPHU st | Yuebusle — maboparopum, — ocHamiennbie | Microsoft Office
NPOBENICHUs J1a0OpaTOPHBIX paboT. | 1abOpaTOPHOW MOCYHOW, pEaKTHBAMHU U
JlabopaTopus 415C/441C, | mpubopaMu, TO3BOJTIONIAMH TPOBOIUTH
242C/252C WCCIICIOBAaHUA XUMHYECKIMH W (HHU3HKO-
XUMHYECKHUMH METOaMH,
npeqHa3HaYeHHbIC UL NPOBENICHUS
7a00paTOPHOrO MPAaKTUKYMa: KOJOPUMETP
(hoTORIEKTPpUYIECKUH  KOHIIEHTPAIIMOHHBIH
K®K-2 MII unu ciektpodporomerp LEKI
SS1207; pH-merp-uoHomep  «JKcnepT-
001»; Becr Texumueckue BJIIKT-5000-M,
yaeOHas MeOeb.
Jig  camocTosTeNnbHOM  pabOThl  OOydaromUXCsl  MPESYyCMOTPEHBl  IOMEIICHHUS,

YKOMIUIEKTOBAaHHbBIE CHEIMAIM3UPOBAHHON MeOelblo, OCHALIEHHbIE KOMITBIOTEPHOM TEXHUKOHU ¢
BO3MOXHOCTBIO MOJKIIOUEHUS K ceTH «MHTepHeT» u o0ecrieueHHeM JOCTyIa B 3JIEKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaATENbHYIO Cpe/ly YHUBEPCUTETA.

HanMmeHoBanue nmoMenieHui it
CaMOCTOSTEIFHON PabOTHI
o0yJaroImuxcs

OcHalleHHOCTh OMEIEHUH 1151
CaMOCTOSITENILHOM pabOTHI 00yUarOINXCS

HCpC‘lCHL JIMIOCH3MOHHOI'O
MIPOrpaMMHOTO obecrnieueHus

[Momemenune 1t caMOCTOSATEIHLHON
paboThI 00yJaromuxcs (IUTAIBHBINA
3an HayuHoit OnbImoTexn)

MeOGens: yueOHast MeOeb.

KomriekT crienuain3upoBaHHORMeOeH:
KOMITBIOTEPHBIE CTOJIBI.

O6opymoBaHue: KOMITBIOTEPHASITEXHUKA C
MOJKIIIOYEHHEM K WHPOPMAIMOHHO-
KOMMYHHKalMOHHOH cetn «HTepHeT» U
JIOCTYTIOM B 3JIEKTPOHHYIO
MHPOPMAIMOHHO- 00Pa30BaATEIBHYIO CPEIy
00pa3oBaTenbHOM OpraHu3aluu, Beo-
KaMepbl, KOMMYHHKAIIMOHHOE
00opyaoBaHue, 00SCIICUMBAOIIEE TOCTYI K
CeTH MHTEPHET (MPOBOAHOECOCIUHEHNE U
0ecrpoBOIHOE COETMHEHHE 110 TEXHOJIOTHH
Wi-Fi).

Microsoft Office




TloMerienne a1 CaMOCTOSITEIBHOM
pabots! obygaromuxcs (aya.400C)

Mebenb: yueOHas MeOeIb.

KommekT crienmanm3upoBaHHORMeOeH:
KOMIIBIOTEPHEIE CTOJIHI.

O6opynoBaHHe: KOMITBIOTEPHAITEXHUKA C
MOIKITFOUYEHNEeM K WH(POPMAIHOHHO-
KOMMYHHMKaIMOHHOM cetu «MHTEepHET» U
JIOCTYTIOM B 3JICKTPOHHYIO
HH(POPMALMOHHO- 00pa30BaTEIbHYIO CPEIY
00pa3oBaTeNbHON OpraHu3aly, Beo-
KaMepbl, KOMMYHHUKallMOHHOE
obopynoBanue, obecreunBaroiee 10CTyI K
CETU MHTEPHET (MIPOBOAHOECOEIUHEHNE U

6eCHpOBOZ[HOC COCAUHCHUC 1O TCXHOJIOTUN
Wi-Fi).

Microsoft Office




