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1 Heau u 3212494 U3YUYEeHUs] TUCITUIJIMHBI (MOIYJIs1).

1.1 Ileab ocBOEHUS TUCHIUILIHHBI.

LenssMu OCBOEHMSI AMCHUIUIMHBI B COOTBETCTBUU C¢ DenepaibHbIM TOCyAapCTBEHHBIM
oOpasoBarenbHbIM cTaHAapTOM BhIcHiero ooOpazoBanus (OPI'OC BO) m OOIIl wnampaBieHus
noarotoBku 05.03.01 I'eonorus sBisieTcst GopMupoBaHue GyHIaMEHTAIBHBIX 3HAHUH 110 XUMHUH,
HABBIKOB 3KCIIEPUMEHTAIBHOM pabOTHI.

1.2 3agauu qUCHMILINHEL:

dopmupoBaHue y CTYACHTOB 3HAHUI: OOMIETO MPEACTABICHUS O XUMHUH; TTIOHUMaHUE CYyTH
XUMUYECKUX TPEBpAIICHU, O3HAKOMJICHHE CTYJICHTOB C TEOPETHYCCKUMH OCHOBAMHU
COBPEMEHHON aHAIMTHUYECKOW XUMHH, KAUYECTBEHHOTO M KOJIMYECTBEHHOTO XHMMHYECKOTO
aHaJn3a, OCBOCHHE TEOPETHKO-METOJIUYECKHX OCHOB (PH3MKO-XMMHUYECKUX METOJIOB aHAJIM3a,
OBJIAJICHUE TIPAKTHYCCKUMH HABBIKAMH JIJIST paOOT B 00JIACTH XMMHYECKOTO aHAIH3a MPUPOTHBIX
CHUCTEM B TOJIEBBIX OJKCHEAMIMSIX M HAYyYHBIX TE0IKOJOTUYECKHX J1a00OpaTOpUsiX, yYMEHUU
MPUMECHSITB MTOJIYICHHBIC 3HAHUS ITPH PEIICHUN TPO(HECCUOHATBHBIX 3a7ad.

1.3 MecTo THCHUILIUHBI (MOYJIs1) B CTPYKTYpPe 00pa3oBaTeJbLHOI MPOrpaMMbl.

JucnumiamHa «XWMHUS» OTHOCHTCA K oOs3arenbHOM dYacTtu bioka 1 "J{McHUIIMHBI
(Momynu)" yueOHOro miaHa. B cooTBeTCTBUM C pabouyuM ydeOHBIM IIJIAHOM JUCIUIUIMHA
u3ydaercs Ha 1 kypce o ouHolt popme o0yueHus. Bua npoMexyTouHoi arTecTaliu: 3K3aMeH.

Jlis ycrenrtHoro ycBOEHUs JaHHOM TUCIUIUIMHBI CTYJI€HTaM HE0OXOIUMO 3HATh OCHOBBI
(GU3KMKY U BICIICH MareMaTukd. M3ydeHue MUCIUIUTHMHBI « XUMUS» JaeT OCHOBY ISl H3YUCHHUS
nocineAyomux KypcoB: «OOmas reoxumusi», «l'eomoruss u reoxumus HEPTH U Tazay,
«IKonoruueckast HererazoBas reoyiorus», «OO0IIereoaornyeckas mpakTUKa.

1.4 TlepevyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO JUCHMILINHE (MOAY.II0),
COOTHECEHHBIX C IVIAHNPYEeMbIMH Pe3yJIbTATAMHM 0CBOCHHUSI 00pa30BaTe/bHON MPOrpaMMbl

N3yuenne paHHOM y4yeOHOW JAMCUUIUIMHBI HANpaBieHO Ha (OPMHUPOBAHUE Y
00yJaroUUXCs CIETYIONUX KOMITETEHIINN:

Ko n HaumeHOBaHME HHIUKATOpa™
PesynbraTel 00y4deHHs 110 TUCIUTLIIHE

JOCTHKCHUAKOMIICTCHIIMN

OIIK-1 Cnocoben npuMeHsTh 3HaHUS (pyHIaMEHTAIBHBIX Pa3/ielioB HayK O 3emiie, 0a30BbIe 3HAHUS €CTECTBEHHO-
HAYYHOTO ¥ MaTEMaTH9YEeCKOT0 IMKJIOB IIPH PEIICHUH CTaHAAPTHBIX NPO(eCcCHOHAIBHBIX 3a1a4

HOIIK-1.1. ctocoOHOCTh UCTIONB30BATh B 3HaTh 0a30BBIE 3aKOHBI U METO/IbI HAYIHBIX UCCIIEIOBAHUN B
npodeccHoHaNBEHOM NeATeTbHOCTH 0a30BbIe XUMHH; CBSI3b XMMHUU C PA3INYHBIMH JUCHUILINHAMHU
3HAaHUSIXUMUU €CTECTBO3HAHUS

YMeTh HCHOIb30BaTh OCHOBHBIE 3aKOHBI (DyHIaMEHTaJIbHBIX
pasiesIoB XUMHH JUIS OOBSICHEHHS Pe3yIbTaTOB XMMUYECKIX
9KCHEPUMEHTOB, KPHUTUYECKH OIIEHUBATH ECTECTBEHHO-
Hay4YHYI0 HH()OPMAIMIO W YYUTHIBATH €€ TPH PEUICHUH
po¢eCCHOHAIBHBIX 33134

Brnaners HaBBIKaMU MOCTAHOBKHM LIEJIEH M BBIOOpA MyTeH MX
JIOCTIDKEHUS; METOJaMH IUIAaHWPOBAaHUS M TIPOBEICHUS
W3MEPUTENBHBIX 3KCIIEPUMEHTOB, BRIOOPA M UCIIOJIB30BAHUS
METOJIOB 00pabOTKH SKCIIEPUMEHTATLHBIX JAHHBIX U OIEH-
KH pe3yJIbTaTOB SKCIIEPUMEHTA

Pe3ynbraThl 00yueHHs] MO JUCHUIUIMHE JOCTUTAIOTCA B PaMKax OCYIIECTBIECHHUS BCEX
BUJIOB KOHTAaKTHON U CAMOCTOSATEINBHOM PabOThI 00YJaIOIIIXCSl B COOTBETCTBHH C YTBEPIKACHHBIM
y4EOHBIM TUIAHOM.

WNHIuKaTOpel  AOCTMXKEHHSI KOMIICTCHIMH  CUUTAIOTCS  C(OPMHUPOBAHHBIMH  IIPH
JOCTH>KEHUH COOTBETCTBYIOIIUX MM PE3YJIbTaTOB O0yUCHHS.

2. CTpyKTYypa U co/iep:kaHue THCHMIIHHBI
2.1 PacnipenesneHue TPy10éMKOCTH IHCHMILJIMHBI 10 BUAAM padoT



OO6mast TpyA0EMKOCTh JUCIUILIAHBI COCTaBIsAeT 4 3aueTHblc eaunuiel (144 daca), ux

pacripeniesieHie 1Mo BUugaM padoT MpeCcTaBiIeHO B TAOIUIE

Cemectpbl
By yueOHo# paboThI Beero (dachr)
4acoB 1
KonrakTHasi pa6oTa, B TOM 4YHCJIE: 72,3 72,3
AyIUTOpHBIE 3aHATHS (BCEro): 68 68
3aHATHSA JIEKIIUOHHOIO TUIIA 34 34
JlaGopaTopHble 3aHATHS 36 36
HNuasi koHTaKkTHas padora: 4.3 4.3
KonTpons camocrositennbHol padoTsl (KCP) 4 4
ITpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTeJibHasi padoTa, B TOM 4HcJie: 34 34
[TpopaboTka y4eOHOT0 (TeOpeTHIecKoro) MaTepuaia 30 30
[ToaroroBka K TEKYyIIEMY KOHTPOIIO 6 6
KounTtpoJs: 35,7 35,7
[TonroroBka K sK3aMeHy 35,7 35,7
O0mas Tpyr0eMKOCTh yac. 144 144
B TOM YHCJI€ KOHTAKTHAsA 723 723
pabota
3a4. e 4 4

2.2 Conep:xaHue THCITHIINHBI

Pacnpenenenue Bu10B yueOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUIITUHBI.
Pa3nens (Tembl) qUCHUILINHBL, U3ydyaeMble B 1 cemectpe (ODO)

KonmaecTBo yacoB

Ne Hammenosanue pa3uemnos (TeM) Beero AYS%T(?TEIHM BHe;};%P:)TT(;pHM
J | 113 | JIP CP
1 2 3 4 5 6 7

1. |BBenenue 2 2

2 Tumel XI/IMI/I‘IG(\:JKI/IX peaKkuuii U MpoLECcCOB B 6 5 4
AHAJTUTUYCCKON XUMHH.

3. | TutpuMeTpuvecKuii METO T aHAJIH3a. 8| 4 2 2

4 Kucnorno-ocHoBHOe paBHOBecHe. KHCIIOTHO-OCHOBHOE 10! 2 4 4
TUTPOBaHUE

5 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIEC peaKIuu. Pemokc- 10| 2 4 4
TUTPOBAHUE

6 Peaxiun xomriekcooOpazoBaHms. 10| 2 4 4

" |KOMIUIEKCOHOMETPUYECKOE TUTPOBAHUE.

7 OO61mas xapakTepucTuka (U3NKO-XUMHYECKUX METOJOB 4 5 2
aHajau3a

8. |CnexTpanbHble METO/IbI aHAIN3A. 20| 6 8 6

9. |DIEKTPOXMMHYECKHE METO bl aHATH3A. 8 2 4 2

10.|XpomaTorpadus 8| 2 4 2

11.|0160p npo6. IToaroroBka npod k aHaIM3Yy. 18| 8 6 4
Hmozo no oucyunaune: 34 36 34

[Mpumeuanue: JI — nexrum, [13 — npakTuueckue 3anstus / cemunapsl, JIP — mabopaTopHbie

3ansaTusi, CPC — camocrositensHast paboTa CTyAeHTa

2.3 Conep:xaHue pa3ieyoB (TeM) IUCHUNIHHBI




2.3.1 3auaTusa JeKIUOHHOr0 THIIA

HanmenoBanme
pasnena

CopeprxaHue pasena

®opmMma
TEKYIIEero
KOHTPOJIS

2

3

4

BBenenue

AHanuTHueckas XUMHUS KaKk Hayka, €€ CTpyKTypa. 3HaueHue
aHATUTHYCCKONW XUMUHM B reosnorud. Kiaccudukanus MeToOm0B
aHanmu3a. BeiOop MeTo1a aHam3a U COCTABICHHUE CXEM aHAJIM3A.

KP

Tunbel XUMUYECKUX PEAKLIUI
1 TIPOLIECCOB B
aHAJTUTHYCCKON XUMMU.

OCHOBHBIE THITBI XHMHUYECKHX PEAKIUI B AHATUTHYECKOW XUMHH:
KHCJIOTHO-OCHOBHBIE, KOMILIEKCO00pa3oBaHus, OKUCJICHUSI-
BOCCTAHOBJIEHUS. 3aKOH JelcTByromux Macc. KoHcTaHTHI
pPaBHOBECHS:  TEPMOJMHAMHYECKHE,  PEAIbHBIC,  YCIOBHBIC.
CocTosiHHE BELIECTB B HICATBHBIX U PEANbHBIX cucTeMax. CKOpoCTh
peakiuii B XUMHYecKOoM aHaiu3e. DaxkTopbl, BIMAONUME Ha
CKOpOCTh. YTpaBiIeHHE PEeaKIUsIMH U IPOLIeCCaMU B aHATUTHYECKON
XUMUH.

KP

TutpuMeTpuuecKuii METOA,
aHaIu3a.

Tutpumerpuueckuit METOA aHanusa. Knaccudukarms
TUTPUMETPHUECKUX METOJIOB aHajM3a. TpeboBanus,
IpeabsBIsEMbIE K PEAKIMUB TUTPHUMETPHUECKOM aHaimu3e. Bumbl
TUTPUMETPHUYECKUX OIPEACICHUN: IPSIMOE M 00paTHOE, KOCBEHHOE
turpoBanue. CrocoObl BBIPQKEHHs KOHIIEHTPALMUil pacTBOPOB B
TUTPUMETPUHU. OKBHUBaleHT. MoispHas Macca 3KBHBaJICHTA.
[lepBuunble cTaHmapThl, TpeOoBaHMsA K HuM. @DHKCaHAIBL.
Bropuunsle craHmapTel. Buasl kpuBbix TUTpoBaHHA. CKauok
TUTpoBaHUA. Touka 3KBHUBAJICHTHOCTU U

KOHEYHas TOYKa THTPOBAHMS.

KP

KucnotHo-ocHoBHOE
paBHOBECHE. Kucnotso-
OCHOBHOETHTPOBAaHHUE

CoBpeMEeHHbIE TPEACTaBICHUS O KHCIOTaX W OCHOBaHMSAX.
IIporonuruueckass teopus bpencrena-Jloypu. PasHoBecue B
CHUCTEME KHCJIOTa—CONPSIKEHHOE OCHOBAaHHE M PACTBOPUTEID.
KoHcTaHTBI KHCIOTHOCTH M OCHOBHOCTH. KUCIIOTHBIE M OCHOBHBIE
cBolicTBa pactBoputenei. KoHctanTta aBTomporonmsa. BrusHue
MPUPOJIBI PACTBOPUTEINS HA CHITY KUCIIOTHI 1 OCHOBAHHSI. AM(OJIUTEL.
bydepusle pactBOpsl M ux cBoiictBa. bydepHas emkocTb.
Brrancnennst pH pacTBOpoB He3apsDKEHHBIX M 3apSKEHHBIX KHCIOT
n ocHoBaHuil. KucnoTrHo-ocHOBHOEe THTpoBaHMe. MHIUKATOPHI
KHCJIOTHO-OCHOBHOTO TUTpOBaHMA. pT WHIMKATOPOB, HHTEpBAl
nepexojia OKpacku. KpruBblie THTPOBaHMS CHIIBHBIX M CIa0BIX KUCIOT
1 ocHOBaHM. DaKkTOPHI, BIUAIOIUE HA BEJIMUMHY CKauKa Ha KPUBOU
tuTpoBaHusl. OONacTb NPaKTUYECKOTO IPHUMEHEHHS METOH0B
KHCJIOTHO-OCHOBHOTO TUTPOBAaHHUS.

KP
JIP

OKHCIIUTENBHO-
BOCCTAaHOBUTEIIHHEIE
peakuuu. Penokc-
TUTPOBaHUE

OKHCITUTENLHO-BOCCTAHOBUTEIHLHBIC PEAKITH U MX Kiaccu(uKams.
[TonsTue o penokc-norenimane. CTaHAAPTHRINA PEIOKC- MTOTSHIIHAIL.
Koncranra  paBHOBecus  penokc-mpoieccoB.  HampaBneHue
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHON pEaKLuuH. Kpussie
OKHCIIUTEbHO-BOCCTAHOBUTEIBHOTO  TUTPOBAHUS. ®DaKTopHl,
BIMAIONIME HA BEJIMYMHY CKayka Ha KpPHUBOM THUTPOBAHMS.
NnaunkaTopsl PEIOKC-TUTPOBAHMUS. [lepmanranatomerpusi.
JuxpomaroMeTpus.

KP
JIP

Peaxmu koMIekcooOpaso-
BaHus. KoMIuiekconomeTpu-
YecKoe THTPOBAHHE.

Kommnekcupie coeguaeHus. DakTopsl, BIUSIONIHE Ha MPOYHOCTH
KOMILUIEKCHBIX coequHeHuil. Kommnekconsl, Ha mpumepe OTA.
KommnexkconoMmerpudyeckoe TUTpoBaHue. MeTanloXpOMHbIE UHIU-
KaTopbl. KpuBbIe KOMIUIEKCOHOMETPUIECKOTO TUTpOBaHUA. DakTo-
PBI, BIUSIONINE Ha BEIMYMHY CKadKa Ha KpUBOW TUTpoBaHMsA. Oc-
HOBHBIE NIPHEMbI KOMIUIEKCOHOMETPUUECKOTO TUTpoBanus. [Ipume-
HEHUE METOJIA.

KP
JIP

OO6mas xapakTepruCcTHKa
(U3MKO-XMMUYECKUX METO-
JIOB aHAITN3a

OCHOBHBIC MCTOObI CIJI/IBI/IKO-XI/IMI/I‘{CCKI/IX MCTOOOB aHalIu3a. Amna-
nmuThdeckuii curuan. OCHOBHBIC IpUueMbl Nepexoga OT BCINYUHBI
AHAJIUTUYCCKOI'O CUT'HaJla K KOHLCHTpAlUU. MeTpOJIOFI/I‘{eCKI/IC
XapaKTCpUCTHUKU METOA.

KP

CHeKTpaJ'IBHBIC MCTOABI aHa-
J3a.

BzaumopelicTBue BewliecTBa C 3JIEKTPOMATHUTHBIM HM3ITYyYCHHEM.
Momnekynsapraas abcopOnroHHas criekTpockonus B Y® u Bugumoi

KP




obnactu. CrekTpbl MOTJIOMIEHHST U NPUYUHBI UX BO3HHKHOBEHHUSL. JIP
3akon byrepa-JlamGepra-bepa. Otkmnonennss ot 3akoHa. Criek-
TpaJbHBIE TPHOOPHI: CHEKTPOPOTOMETPHI U (POTOITEKTPOKOIOPH-
MmeTpel. DoTomerpudeckoe TUTpoBaHue. MH(pakpacHas creKkTpo-
ckormusa. Komebanns momexyn. Ilpubopsr peructpannun UK coek-
TpoB. KauecTBeHHBIM M KONMUYECTBEHHBIH aHanu3. IIpumeHeHue
Mmerona. AToMHO-abcopOIoHHas cnekrpockonus. Cxema npubopa.
VlcTouHUKM pe30HAHCHOrO H3lydeHHus. Bo3MokHOCTH MeToda ¢
IUIAMEHHBIMH M 3JEKTPOTEPMUYECKIMH HMCTOYHHKAMHI aTOMM3ALH.
OMUCCHOHHBIM CHEKTPAIbHBIA aHaimm3. [IpOMCXOXKIEeHHEe aTOMHO-
OMHCCHOHHBIX creKTpoB Cxema mnpubOopa. ATOMHO-3MHCCHOHBIH
METOJl C MUHAYKTUBHO-CBSA3aHHOM m1a3Moil. KauecTBeHHBIN U KOJIH-
yecTBeHHBIN aHanm3. [IpumeHenme metonmoB. PentreHodmyopec-
LEHTHbIH ananu3. PenrreHoBckue crekTpsl. Cxema npubopa. [pu-
MCHEHHE METOOB.

9. |DnexTpoxummyeckue MeTo- |Kiaccupukamus >IeKTPOXUMHYSCKIX METONOB aHanm3a. [loTeH- KP
JIbI aHAJIA3A. uromerpus. TeopeTnueckne OCHOBBI METO/JA IMOTEHLHOMETPHUU: JIP
JIBOMHOW 3JIEKTPUYECKUM CJI0M, BO3HUKHOBEHHUE IOTEHIMANa Ha
TpaHUIle EKTPOJ-PACTBOP. DIAEKTPOIbl B MOTeHIHOMeTpuu. Ilo-
TEHLIMOMETPUUECKOE TUTpOBaHue. Boibramnepomerpuyeckuil aHa-
3 Teoperndeckne ocHOBBI Merona. Ilomsporpadmus. INomsporpa-
(hudeckass BONHA, MOTEHIMAJT ITONYBOJHEL. BolbTammepHbIE Kpu-
BbIE. AMIIEpPOMETPHUYECKOE TUTpOBaHME. VIHBEpCHOHHASI BOJHTAM-
nepomMerpusl. IIpumenenue metoaa.

10.|Xpomarorpadus Xpomarorpadusi, kinaccudukanus xpomMarorpapuyeckux METO/OB KP
aHanM3a. Anmapatrypa M TEXHHMKa BBIINOJHEHHs Xpomarorpaduye- JIP
CKOTO aHalIM3a. AHAJIN3 U METOABI pacdyera XpoMaTorpamm. Teopus
TeopeTHUYeCcKnX Tapenok. ['azoBas xpomarorpadums. JKnmaxoctHas
KoJIoHOUYHasi Xxpomarorpadus. ToHkocolHas (TIOCKOCTHAs) XPo-

marorpadus.
11.|Ot60p mpo6. [ToaroroBka  |{Crocobsr otdopa mpod. OTOOp Mpobd ra3oB, KUIAKOCTEH, TBEPABIX KP
npo0 K aHAJIU3Y. BemiecTB. [loTepu u 3arps3HeHus npu mnpoboorOope. XpaHeHHE

mpoOsl. [ToaroroBka mpod K aHANM3Y: BHICYIIMBAHUE, PA3TIOKEHHUE
mpo6. [lepeBos mpoOEI B pacTBOp

3amuta naboparopHoit padotsl (JIP), Bemmonnenue kypcoBoro npoekta (KIT), koHTpos-
Ho#t pabotsl (KP), pacuerno-rpaduueckoro 3amganus (PI'3), nanucanue pedepara (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.

2.3.2 3aHATHS CEMHMHAPCKOT0 TUMNA (MpaKTHYecKne / ceMMHAPCKHe 3aHATHS/ J1a6o-
aTopHbIe padoThI)

®dopma TeKylIero

Ne HaumeHnoBanne 1abopaTopHBIX paboOT
KOHTPOJIS

1 2 3

1. |CnocoObl IpUroTOBJICHUS CTaHAAPTHBIX pacTBopoB. CTaHaapTu3alys CoJisiHO#M kucio-|OT4eT no aboparop-
TBI 110 TeTpabopaTy Hatpusi OnpeeneHne collepKaHus TUIpoKapOoOHaTa HATPHS B pac-|HOH padoTe

TBOpe. OmnpenencHue BpeMEHHON JKECTKOCTH BOAONPOBOAHOM BOIBI METOAOM KHCIIOT-
HO-OCHOBHOT'O TUTPOBAHUSI.

2. |llpuroroBneHue u craHAapTU3alMs pabovero pacTBopa nepManranara kanus. [lepman- |Oruer o saboparop-
TaHaTOMETPHUIECKOE OIPEICTICHUE JKele3a. HOH paboTte

3. Onpe,ueneHI/[e KaJIbIIUsl U Mardvsg B pacTBOPE IMpHU UX COBMECTHOM NPUCYTCTBUU. Kowm- |OtueT mo na6opaTop-
TJICKCOHOMETPUYECKOEC ONPECACICHUEC JKECTKOCTU BOAOIIPOBOJAHBIX U NPUPOAHBIX BOJ. HOM pa60Te

4. |CnexrtpodhoToMeTprUuecKoe OIpelelieHne ene3a ¢ Cylb(hOoCATHIMIOBO KHCI0TOI.|OTuer o nmaboparop-
CrnexTpo(oTOMETPUYECKOE OIpEIeICHHE MEH B BHJIE aMMHAYHBIX KOMIUIEKCOB. Pac-|Hoii paboTe

YeT KOHLEHTPAIMi BELUIECTB 0 Pe3yJbTaTaM M3MEPEHHH B METOAaX CIEeKTPO(hOTOMET-
pun, ADC, AAC u peHTreHO(IyOpeclIeHTHOTO aHaji3a METOJaMH TPaTyHpPOBOYHOTO
rpaduKa; cTaHJapTHOH 100aBKH.




5. |PeHTreHo-QryopecieHTHBIN aHaIu3 MPUPOIHBIX MUHEPAJIOB Otuer 1o mabopatop-
HOU paboTe

6. |Hacrpoiika pH-meTpa mo O6ydepHbIM pacTBopaM U TouHoe onpenenenue pH npupon-  |Otuer mo nabopatop-
HOM 1 MopcKkoif Boa. OnpenieneHue HUTPATOB METOAOM NPSIMOM MMOTEHIIUOMETPUH C HOH paboTte
HUTPAT-CEeJIEKTUBHBIM 3J1eKTpo oM. OmpeaeneHue sxeae3a MeToA0M OTEHIIMOMETPH-
YECKOT0 TUTPOBAHMA.

7. |OmpeneneHne KaTHOHOB METAJUIOB B CMECH METOJIOM OyMasKHOH XpoMaTorpagHH. Ortuer 1o 1aboparop-
HOM paboTe

2.3.3 IlpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboThI - HE TPEAYCMOTPEHBI

2.4 TlepeyeHb y4eOHO-MeTOAUYECKOT0 OfecrevyeHus AJsl CAaMOCTOSITeJIbHOIH padoThI
00y4YaOIHXCS 10 JUCHUILINHE (MOIYJII0)

Ne Bux CP [lepeuensb yueOHO-METOINYECKOTO 0660H6‘1§HH}I JUCLUTIIUHBI
10 BBIIIOJTHEHUIO CAMOCTOSITEIbHON paboThl

1 2 3
Mertoanueckue yKasaHHs MO OPraHU3AUMU CaMOCTOSATEIbHOMN

1 CPC paboThI CTYIEHTOB, YTBEPKACHHbIE Kadeapoil aHATUTHIECKON
xumuH, mpotokos Ne 9 ot 7.06.2017 1.
MeTtoauueckue ykazaHHUs MO MOATOTOBKE K KOHTPOJIbHOW pabdo-

2 IToaroroska x KP  |re, yrBepxneHHble KaQeapoil aHATUTHYECKONH XHUMHUH, IIPOTOKOJI
Ne 9 01 7.06.2017 r.

Y4eOHO-MeTOIMYeCKHe MaTepuanbl A CaMOCTOATENbHOW paboThl 00yyaromuxcs M3
YuCiia MHBAJIUAOB M JIUI C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3/10poBhs (OB3) nmpemocTaBisitoTcst
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHHSIM UX 3J0POBbS U BOCIPUATHS HH(POPMAIIUU:

JUi U1 ¢ HapyIIEHUsIMU 3pEHUS:

— B eyaTHOU hopMe yBeJIMYEHHBIM HIPU(TOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

JInst un ¢ HapyUIeHUsIMU CllyXa:

— B TIe4aTHOM opme,

— B (hopMe 37eKTPOHHOTO JJOKYMEHTA.

Jljig U1l ¢ HapyIeHUsIMU OTIOPHO-/IBUTaTeNIbHOTO armapara:

— B [le4aTHOH (opme,

— B (popMe 3JIEKTPOHHOTO TOKYMEHTA,

JlaHHBI TepeyeHb MOXeT ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTUHIE€HTa 00y-
YarOIINXCA.

3. O6pa3oBaTe/ibHbIE TEXHOJOTMH, IPUMeHsieMble IIPH 0CBOCHUHU AUCHUILINHBI (MO-
JLyist)

B xone u3ydeHus: TUCHMITIMHBI IPETyCMOTPEHO UCIOIB30BaHUE CIEeyIOIuX 00pa3oBa-
TEJIbHBIX TEXHOJIOTHIL: IEKIIUHU, TpobIeMHOe 00yueHue, CaMOCTOsATeNbHAst paboTa CTYIEHTOB.

KoMIneTeHTHOCTHBIN MOAXO0A B paMKax NPENoAaBaHUs AUCLUIUIMHBI pEan3yeTcsl B UC-
M0JIb30BAHNN MHTEPAKTUBHBIX TEXHOJOTUN M aKTUBHBIX METOJIOB (MO3rOBOrO IITypMa, pazbopa
KOHKPETHBIX CUTYaIMil) B COYETaHUH C BHEAYIUTOPHON pabOTOM.

HNHpopMannoHHbIE TEXHOJIOIMH, IPUMEHAEMBIE NIPU U3YYEHUU TUCLMIIMHBL: UCIOIb30-
BaHNe MH(OPMAIIMOHHBIX PECYPCOB, IOCTYNHBIX B WH(MOPMAIMOHHO-TEICKOMMYHHUKAIMOHHOM
cetu MHTEpHET.

AnantuBHble 00pa3oBaTeIbHbIC TEXHOIOTUH, IPUMEHAEMbIE IPU U3YUEHUN AUCHUIUINHBI
— JUId JIML[ ¢ OTPaHMYEHHBIMH BO3MOYKHOCTSAMHM 3J0POBbsSI IPELYyCMOTPEHA OpraHU3alus KOH-
CYJITALIMM C UCIIOJIb30BAHUEM DJIEKTPOHHOU IOYTHI.



4. OIIeHO‘lHLIe cpeacrea 1Jisi TEKymero KOHTpoJisi yCneBaeMoCTH U IMMPOMEKYTOY-

HOH aTTecTALNH

OrneHouHble CpeAcTBa MpeAHAa3HAYEeHbI Ul KOHTPOJSI U OLEHKH 0Opa3oBaTENbHBIX J10-
CTIDKEHHH 00y4aroImuxcsi, OCBOMBIIUX MPOrPaMMy YI€OHOH AUCIUILTHHBI « XUMHUS.

OneHouHBIE CPEACTBA BKIIIOYACT KOHTPOJBHBIE MAaT€pUaIbl JI NIPOBEACHUS TEKYLIero
KOHTPOJI B (popMe pa3sHOYPOBHEBBIX 3a/laHUI M NMPOMEKYTOYHOH aTTecTanuu B Gopme BO-
IIPOCOB U 3a/laHUM K DK3aMEHY.

CTpyKTypa OLEHOUYHBbIX CPEACTB ISl TEKYIIEH ¥ NMPOMEKYTOYHOM aTTecTalun

Ko n HanmeHoBanue

HanmeHoBaHHE OLIECHOYHOTO CpeacTBa

Ne Pesyneratel 00ydeHus >
MHJKaTopa Texymtmii KoH- [TpomexyTouHas
/T (B cooTBeTcTBHH C 1I. 1.4)
(B cootBeTcTBUH C 11. 1.4) TpOJb arTecTauus
HOIIK-1.1. cmocobHocTs | 3HaTh 0a30BBIe 3akOHBI W MeTonsl | KoHTposbHas Bormpoc Ha 3k3a-
HCIIONB30BaTh B podec- HaydHBIX HCCIEAOBaHMI B XUMHH; | paboTa 1o TeMe, MEHE
CHOHAJIBHON JEATENbHO- CBS3b XUMHHU C Pa3IMYHBIMHU AUCITH- pa3zaeny

cTH 0a30BbIE 3HAHUSA XH-

MHH

IIJIMHAMHA €CTCCTBO3HAHUA

YMeTh HCHONB30BaTh OCHOBHBIE 3aKO-
Hbl (PYHIAaMEHTAJbHBIX pa3/IClioB XH-
MHUH Uil OOBSCHEHUS pE3yJbTaTOB
XMMHUYECKUX 3KCIIEPUMEHTOB, KpUTU-

Bomnpocs! ans
YCTHOTO (IIHCh-
MEHHOTI'0) OIpoca
0 TeMe, pa3Aeity

YeCcKM  OIICHMBaTh  E€CTECTBEHHO-
Hay4HYI0 MH(GOPMALMIO U YYHUTHIBATH
ee INpH PEIICHHH NMPOQeCcCHOHATBHBIX
3a1a4

Bnanets HaBbIKAMM IMOCTAHOBKH Lie-
Jel M BbIOOpa ITyTeH WX AOCTHIKEHHS;
METOJAMHU IUIAHUPOBAHUS U IPOBENE-
HUSl U3MEPHUTENBHBIX JKCHEPHUMEHTOB,
BBIOOpPa M HCHOJIB30BAHUS METOJIOB
00paboTKN HKCIIEPUMEHTANIBHBIX JaH-
HBIX WU OLEHKH Pe3yJbTaTOB JKCIEpH-
MEHTa

JlaGoparopHas
pabora

TunoBble KOHTPOJIbHbIE 32JaHUS UJIH MHbIE MAaTEePHAJIbI, HeO0OXOANMBIE /IS OLIEHKH 3HA-
HMii, YMeHHI1, HABBIKOB H (UJIH) ONBITA AeATEJIbHOCTH, XapaAKTePHU3YyIOLIUX 3Tanbl GopMHu-

PoOBaHus KOMIIeTEeHIINii B nmpouecce OCBOCHUs Oﬁpa3OBaTeﬂbH0ﬁ NporpaMmmal

[IpumepHbIii epevyeHb BONPOCOB ISl YCTHOIO ONPOCA 10 TEOPUM MeTO/1a aHAJIM3a,

HCIIO0JIb3yeMOr0 B J1a00PaTOPHOM NPAKTHKYMe, H 0COOCHHOCTSM BbINOJIHSAEMOIl J1abopa-
TOPHOM padoThI:

1.
2.
3.

UYro Takoe nepBUUHbIE cCTaHAApTHHIE BemecTBa? Kakue TpeboBaHNs K HUM NPEAbSBISIOTCS?
HazoBuTe 0cHOBHBIE CIOCOOBI MPUTOTOBJIEHUS CTAHIAPTHBIX PACTBOPOB.

Kakue pacTBOpbI Ha3bIBalOTCSI BTOPUUHBIMU cTaHAapTHEIMU? Kakum oOpa3oM ycTaHaBiMBa-
FOT UX TOYHYIO KOHLIEHTPALUIO?

JlaiiTe ornpe/enieHUe CIeAYIOIIUM MOHATUAM: TUTP PacTBOPA; SKBUBAJICHT BELECTBA; (pakTop
SKBHUBAJIEHTHOCTH; MOJISIpHAsi KOHLIEHTPALKs; MOJIIpHasi KOHLIEHTpAllUs AKBHUBAJIEHTA; Mac-
coBas gois. [TpuBeaure hopmysbl, CBSI3bIBAIOIINE STH TTOHSITHS.

B ueM 3akirogaercs cyTh METO/Ia KUCIIOTHO-OCHOBHOIO TUTpoBaHuA? Kakue peakuuu jexar
B O0CHOBe 3T0ro meroaa? TpeOoBaHUs K peakLUsIM B METOJI€ KMCIOTHO-OCHOBHOI'O TUTPOBA-
HUSL.

Kakue BemecTsa MOXKHO IPUMEHATH B METOI€ KMCIOTHO-OCHOBHOI'O TUTPOBAHMSI B KAYECTBE
tutpanTa? TpeboBaHus.

C nomonipr0 KakMx CTaHJAPTHBIX BELIECTB MOXXHO CTaHJAPTU3UPOBATh KUCIIOTHI, OCHOBA-
HUs?




8. Kak ompenenuTh Ha MpaKkTUKE MOMEHT OKOHUYAHHS TUTPOBaHUA? YKazaTh €ro Ha KPUBOH
TUTPOBAHUS.

9. Muaukatopbl B METOJ€ KUCIOTHO-OCHOBHOTO TUTPOBaHUs: TpeOOBaHUs, OCOOEHHOCTH CTpPO-
€HHS, OT Y€ro 3aBUCHT U3MEHEHHE OKPACKH U KaK 3TO MOKHO 00bsCHUTH? [Ipumepsr

10. Kak BbIOpaTh HHIUKATOP IJI1 KOHKPETHOTO TUTPOBAHHS?

11. [IpencraBuTh BUA KPUBBIX THTPOBAHUS CHIBHBIX M CIA0BIX KUCIOT U OCHOBAaHMU. YKa3aTbh
TOUYKY 9KBUBAJIEHTHOCTH.

12. TTo xakoMy 3aKOHY ITPOBOJUTCS pacueT pe3yiabTaToB TUTpoBaHHUA? OOBSICHUTH Ha MPUMEPE
nabopaToOpHOU PabOTHI.

13. Ha yem ocHOBaH METO MOJIEKYJISIPHOH CIIEKTPOCKONHHY B BUAUMON U YD 007aCTAX CIIEKTpA.

14. B3anmoielicTBHE BEIIECTBA C AJICKTPOMAarHUTHBIM M3JIy4eHHUEM B BUAUMON u YD o0iacTsix
CIIEKTpA.

15. OcHOBHO# 3aKOH IOTIJIOUICHUS 3JEKTPOMAarHUTHOIO M3ydyeHHus. MossipHblil ko3dduiuent
CBETOIOIJIOIEHUS

16. CriexTp nOrJIOIIEHHs U OCHOBHBIE (DOPMBI €r0 MPEICTABICHHS.

17. JlaiiTe onpeiesieHue ONTUYECKON TIJIOTHOCTH, TIPOITYCKaHMUSI.

18. Cxema ®DOKa. Jlerexkropsl. CriocoObl MOHOXpOMATU3ALMU W3NTydyeHusl. KakoB mpuHIUT 1O/~
60pa cBeTOPMIBTPOB P MPOBEICHIH (DOTOMETPHUECKUX U3MEPEHUT?

19. OcHoBHBbIE OTIINYMS CLIEKTPOPOTOMETPOB OT (POTOIIEKTPOKOIOPUMETPOB.

20. Crioco0bl mepexojia OT aHATUTHYECKOTO CUTHAJIA K KOHIIEHTPAIIMH B METO/IE€ MOJICKYIISIPHOR
CIIEKTPOCKONUH B BUAMMOM 1 Y@ obnactsax crnekrpa.

21. Ha yeM OCHOBaHBI 3JIEKTPOXUMHUECKUE METO/Ibl aHATIU3A.

22. CymHOCTh METO0/1a TOTEHIIUOMETPHH.

23. YeM OTIMYAIOTCS SJEKTPOJIBI CPABHEHHS OT U3MEPUTEIBHBIX SJIEKTPOIOB?

24. OnuuTe NPUHLIUN paboThl XJI0pCepeOPSHOTO AIEKTPOAA.

25. IIpuHIUT NeCTBUS METAUTHIECKUX AIIEKTPOIOB.

26. NoHcenekTuBHbIe 31eKTpoAbl? CTeKIsIHHBIHN anekTpoa. Onpenenenue pH.

27. Crioco0bl mepexo/ia OT aHATMTHYECKOTO CHTHAJIA K KOHIIEHTPAIIMH B METO/IE TOTEHIIHOMET-
pHH.

28. [ToTeHIIMOMETPUYECKOE TUTPOBaHKE. B KaKMX KOOpAMHATaX MOXKHO TOCTPOHUTH KPUBYIO TO-
TEHLIUOMETPUYECKOTO TUTPOBAHUSA?

IIpumepbl peiTHHIOBBIX KOHTPOJIBHBIX PadoT MO KypCy
PeiiTuHroBasi KOHTpOJLHAsA padora Nel
1o treMe «Kuciommno-ochoénoe pasnosecue u KUC10mHO-0CHOBHOE MUMPOBAHUEY
TUITOBOM BAPUAHT
1. ChopmynupyiiTe 3aKOH JEHCTBYIOIIMX MAcCC JUI PABHOBECHBIX CHCTEM. 3alUIINTEe KOHCTaH-
Thl PaBHOBECHS I CIEAYIOIIUX IPOLECCOB: aAucconranuu MypasbuHoil kuciaorst HCOOH +
H20< HCOO™ + H30"; xommnekcoobpazosarns Ag* + 35,032« Ag(S:03)3>; (3 6anna).
2. YKaXuTe OCHOBHBIC TIOJIOKEHUS TIPOTOJIUTHIECKON Teopuu bpéHcrema-Jloypu. Paccuuraiite
pH pactBopa, B kotopoMm coaepxurcs 0,1 M HCOOH u 0,25 M HCOONa (KaHCOOH =1,8-10
" (5 6annos)
3. Onpenenure (GakTOp PKBUBAIEHTHOCTH W MOJIAPHYIO MacCy SKBHUBAJIEHTa KHUCJIOTHI B peak-
un: HoSOs+ 2KOH=K>S03 + 2H,0 (2 6anra)
4. Yro Takoe NepBUYHBIE CTaHAapTHBIE pacTBOpbI? Kakue TpeOoBaHUSA K HUM NPEAbIBIAIOTCS?
Ha3zoBute oCHOBHBIE CITOCOOBI MPUTOTOBICHUS CTAaHAAPTHBIX pacTBOpoB.B mepHo# koibe Ha
500,0 mur pactBopunm 1,4356 r maBeneBoit kucinotel (H2C204-2H20). Onpenenute MOISPHYIO
KOHIIEHTPALMIO, MOJISIPHYIO KOHIIEHTPALMIO SKBUBAJIEHTA U TUTP MOJIY4E€HHOIO pacTBopa (5 b6an-
7108).

PeiiTuHroBasi KOHTpPOJLHas padora Ne2
1o TeMe «OKucaumenbHo-60CCHMAHOBUMENIbHOE U KOMNIEKCOHOMEMPUUECKoe mumposanue



TUIIOBOI BAPUAHT
1. PaccraButh K03()(PUIMEHTHI U ONPENETUTh MOJSIPHYIO MacCy SKBHBAJCHTA OKHUCIHTEIS B

YpaBHCHUHU OKI/ICJ'II/ITeJ'IBHO'B@Fﬁ?ﬁQF&ﬁﬂIﬁH&lﬁPﬁiﬁwj& (5 6(1]1]106)

2. IlepmaHraHaTOMETpHsl; ypaBHEHUS, JIeXkKalllMe B OCHOBE UCIOJIb30BaHUA II€PMaHIaHaTa Kalus
B KauecTBe okucautesns. [Ipurorosnenue, xpanenue u cranaaprusanus pacrsopa KMnOg. Ilpu-
YUHBI U3MEHEeHUs TUTpa pactBopa KMnOg. IIpumenenne Merona. Paccunrars maccy xenesa B 1
1 pactBopa, eciiv Ha TuTpoBanue 20,00 mu1 ero 3arpaveno 15,70 mu 0,1004 M pactBopa KMnOg4
(f=1/5). (5 6annos)

3. MeramoxpoMHble UHAUKATOPbl. MeXaHu3M UX JeHCTBUs, TpeOOBaHUs K MHAMKATOpaM. [Ipu-
BEJIUTE PUMEPBI METAJUIOXPOMHBIX HHAUKATOPOB. (5 O6an106)

PeiiTuHroBasi KOHTpPoJLHasi padora Ne3
10 TeMe «DU3UKO-Xumuueckue Memoovl AHAIU3aA»
TUIIOBOU BAPUAHT
1. Ha yem ocHOBaH MeTOJ MOJIEKYJSPHON CIEKTPOCKOINNU B BUIUMON U YD 001acTsAX CHEKTpa.
CriekTp MOrJomeHuss U OCHOBHBIE OpMBI ero mpenactaBieHus. OCHOBHOM 3aKOH MOTJIOIICHUS
AJEKTPOMArHUTHOTO M3JIydeHus. JlaiTe ompenesieHue ONTHYECKOM TUIOTHOCTH, MPONYCKAHUS.
Cxema ®DOKa, ocHOBHBIE y31bl Tpubopa. KakoB npuniun noadopa cBeToGUIbTPOB MPHU MPOBE-
neHun  poromerpudeckux uaMepeHuit? CrocoObl Mepexona OT AHAIUTUYECKOrOo CHUTHAla K
KOHIICHTPAIIUK B METOJIC MOJICKYJIIPHOM CIIEKTPOCKOIUH B BUAUMO# 1 Y obmacTsax crnekrpa.(5
6annos)
2. Xpomatorpamma. Kakoii OCHOBHOHM mapaMeTp UCIIONb3YIOTCS sl HICHTU(UKAIIMY BEIECTB B
xpomatorpaduu? HazoBuTe OCHOBHBIE MTapaMeTPhl, UCIOIb3YEMbIE ISl KOJTMUYECTBEHHBIX H3Me-
penuii B xpomatorpadun. O6paboTka pe3ynbpratoB xpomarorpadudeckoro ananusa. (5 6anios)
3. TloTeHIIMOMETpHYECKOE TUTPOBaHKHE. B Kaknx KOOpAMHATAX MOYKHO MOCTPOUTH KPUBYIO I10-
TEHIIMOMETPHUUECKOT0 TUTPOBAHMS M KaK ONpeNeNuTh 00beM B TOuke 3KBHBajlieHTHOCcTU? [lpu-
MEHEHHE METO/Ia M ero npeumyinecTra. (5 6anios)

Kpumepuu ouenku peiimunzoevix KoHmpoavHolx padom:. 15-12 6amioB - «OTIUYHOY,
11,5-8,5 — «xoporoy, 8-5 — «yIOBIECTBOPUTEIIBHO», MEHBIIE 5 - «HEYOBICTBOPUTEITHHO

3adyeTHO-3K3aMeHAIMOHHbIE MAaTepPHAJIbI IS NMPOMEXKYTOYHON aTTrecTanuu (3K3a-

MeH/3a4eT)
Bonpocsl U1 NOATOTOBKH K IK3aMeHY:

1. AwnanuTtudeckas XuMus Kak Hayka. Metonsl aHanm3a. Meroanka aHanu3a. OCHOBHBIE CTa-
MY XUMUYECKOTO aHaIM3a.
2. XWMHYECKOE PaBHOBECHE B TOMOTCHHBIX CHCTEMax. 3aKOH JeHcTByronmx macc. Koncranra
paBHOBECHsI: TEPMOJMHAMHYECKAsl, peaabHas U ycinoBHas. AKTUBHOCTh. KoadduimeHt akTus-
HOCTU. MOJnbHAs 10J14 HOHA.
3. Turpumerpuueckue MeTonbl aHanuza. TpeboBaHMs K peakuusiM B TUTpuMeTpuu. [lepBuu-
HbI€ U BTOpHYHbIe cTanaapThl. [Ipumepsl. Crannaptusanus. CriocoObl TUTPOBaHUS: NMPSMOE, 00-
paTHOE U 3aMECTUTEIBHOE.
4. Tlportonutnueckas teopusi bpencrena-Jloypu. OcHoBHbIE ee monoxeHus. Kuciaorel, ocHo-
BaHus U amQonuTel B Teopun bpencrena-Jloypu. ConpsbkeHHasi mpoTonuTHueckas mapa. KoH-
CTaHThI KUCJIOTHOCTH U OCHOBHOCTH.
5. Peaxnus aBronporonusa. Koncranrta aBronporonusa. onHoe nmpousBeneHue Boabl. Bono-
POAHBIN Y THIPOKCHIIBHBIN MTOKAa3aTeNn, CBA3b MEXAY HUMU. Kuciible, menouyHblie, HEUTpaIbHbIE
pactBopbl. Pacuer pH B pacTBOopax CUIBHBIX U CIAOBIX YJICKTPOIHUTOB.
6. Ilonstue o OydepHbIx pacTBopax. Mexanusm OydepHoro aeiictBusa. bydepHas eMKoCTb.
[Tpumepst 6ydepubix cucreM. Pacuer pH 6ydepHoro pactopa.



7. KucnorHo-ocHoBHOe TUTpoBaHHe. KpuBasi KHCIOTHO-OCHOBHOTO THUTPOBaHUS, TOYKA 3KBH-
BaJICHTHOCTH, CKa4OK TUTpoBaHMsl. DakTopsl, BOUSAIOLIME HA CKadoK. IIpakTnueckoe nprumMeHe-
HUE KHCIIOTHO-OCHOBHOT'O TUTPOBAHMUSI.

8. HMunukaropsl, MpUMEHsIEMble B METO/I€ KUCIOTHO-OCHOBHOIO TUTpOBaHUs. OCHOBHBIE MO-
JIO’)KEHUSI HOHHO-XPOMOGOPHOM TEOpUU MHIMKATOPOB. MIHTEepBal mepexoaa OKpacku KUCIOTHO-
OCHOBHOTO HHAUKATOpa, pT. Ha uem ocHOBaH BHIOOP KHCIOTHO-OCHOBHOTO MHAMKATOPA?

9. OkxucnurenbHO-BOCCTAHOBUTENbHAS peakuus. OKUCIUTENb U BOoccTaHOBUTeNb. CTaHIapT-
HbI OKUCJIUTEIbHO-BOCCTAHOBUTEIBbHBIA MOTEHUHANI. Y CTPOUCTBO TaJIbBAHUYECKOIO AJIEMEHTA.
CranapTHBIA BOJOPOIHBINA 3JIEKTPO/I.

10. VpaBuenune Hepucra. BiusiHue MOHHOHM CHIIBI M KOHKYPUPYIOIIMX PEAKIUNA HA BEIHUUHY
3JIEKTPOJHOIO NoTeHuana. Biusaue pH Ha BennuuHy 3J1€KTPOJHOTO NOTEHIMANA.

11. KoHcraHTa OKMCIUTEIBHO-BOCCTAHOBUTEIBHOIO paBHOBECHS. PacueT KOHCTaHThl paBHOBE-
CHsl OKHCIIUTEIbHO-BOCCTAHOBUTENIBHON peakluu. UTo xapakrepusyer ee BennunHa? Kak MOxkHO
M3MEHUTH HApPaBJIE€HUE OKUCIUTEIbHO-BOCCTAHOBUTEIBbHON peakuu?

12. OxucnuTenbHO-BOCCTAHOBUTENIbHOE TUTpoBaHue. KpuBbie pemokc-tutpoBaHus. DakToOpbL,
BIIMSIOLINE HA BEJIMYMHY CKAayKa HAa KPUBOM OKUCIMTEIbHO-BOCCTAHOBHUTEIHLHOTO TUTPOBAHUS.
Pacuer noreHnmana B TOYKE SKBUBAJIEHTHOCTH AJII OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaK-
1107078

13. Muaukaropbl, MpUMEHsieMbIe B OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM TUTpOBaHuU. Kiaccu-
¢ukanust, TpeOOBaHMA K HHIWKATOpaM, MpuMepbl. MHTepBanm mepexona OKpacKH pemoKc-
WHAUKATOPOB, pT.

14. Tlepmanranatomerpusi. CymiHocTs MetoAa. IlpurorosieHue, XpaHeHHEe U CTaHIAPTU3ALUS
pabouero pactBopa. [IpakTuyeckoe UCMOIBL30BaHUE.

15. TuxpomaromeTpus. YpaBHEHHE, Jiexkallee B OoCHOBe Meronaa. Ilpuroroenenue pabouero
pacTtBopa, nHauKaTopsl. [Ipumenenne metona.

16. KommnekcoobpazoBanue. [loHsiTe 0 KomilekcooOpa3zoBarese, JIUTaHje, MPUPOJIe CBSI3U B
KOMIUIEKCe. XenaT, BHYTPUKOMIIJIEKCHOE COEIMHEHUE, EHTAaTHOCTh JINTaH/a, KOOPAMHALNOH-
Hoe uyucio. DakTopsl, BIMAIOIIME HA YCTOMYMBOCTH KOMILJIEKCHOTO coenuHeHus. KoHcranTa
YCTOMYMBOCTH KOMIUIEKCHBIX CO€IMHEHNI: TEPMOAMHAMHUYECKAS, peabHasi U yCIOBHAsI.

17. Kommnekcomerpuueckoe tutpoBanue. DJATA. OcoOeHHOCTH B3aMMOJECHCTBUS METAJJIOB C
OJTA. KpuBasg KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAaHUA. PaKTOpHI, BIUSAIOUIME HA BEIMYHUHY
CKayKa Ha KpUBOW KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHHUS.

18. MHaukatopsl B METO/I€ KOMIIJIEKCOHOMETPUUYECKOTO TUTPOBaHUS. MeTauloOXpOMHBIE H]U-
Katopbl. MexaHu3Mm ux JeicTBHUS, TpeOoBaHUS K MHIUKaTtopaM. llpuBenuTte mnpumepbl Me-
TaJUIOXPOMHBIX UHAUKATOPOB.

19. TlpumeHeHHE KOMIUIEKCOHOMETPHYECKOTO TUTPOBAHMS ISl OMIPEISIICHIS] KATHOHOB M aHUO-
HOB. KoMIIekcoHOMEeTprYeCKOE ONpeesieHne Kainblusa U Maraus. OnpeeneHne )KeCTKOCTH.

20. Knaccudukanus (U3MKO-XMMHUYECKUX METOAOB. Jlnama3oH ompenenseMbIX COep:KaHui.
[Tpenen oOHapyxeHus. 30upaTenbHOCTb, YyBCTBUTEIBHOCTh aHainu3a MeTosl 1 MeToJuKa aHa-
au3a. AHanutudeckuil curHain. CrnocoObl mepexojia OT aHAIMTUYECKOTO CUTHajla K KOHIIEHTpa-
[IUU: TPAJAyHUPOBOUHBIN rpaduK, CTAaHAAPTHOHN 100aBKH, OJHOTO TaJIOHA.

21. DnexTpoMarHUTHOE U3iIydeHue. B3aumoseiicTBre BemecTBa ¢ 3J1eKTPOMAarHUTHBIM H3ITyde-
HUEeM B BUIUMOU U Y@ obOmactsax criekTpa. OCHOBHOM 3aKOH TMOTJIONMICHUS YJIEKTPOMArHUTHOTO
u3nydeHuss. MossipHelid ko3¢ duuenT ceeronorionienus. OnTuueckas mIoTHOCTb, MPOITycKa-
Hue. CHeKTp MOTJIOLEHUs] 1 OCHOBHBIE ()OPMBI €TI0 MPEICTABICHHUS.

22. Metoa MOJEKYISIpHON CIIEKTPOCKONUU B BUIUMON U Y@ obnactsx cnektpa. Cxema ®OKa.
OcHoBHbIE y311bl TIprOOpa. OCHOBHBIC OTJIMUUS CIEKTPO(DOTOMETPOB OT (HOTOIIEKTPOKOIOPH-
MmeTpoB. KauecTBeHHBIH U KOMMYeCTBEHHbIN aHanu3. CrocoObl mepexoia OT aHAIUTHYECKOTOo
CHUTHaJIa K KOHIIEHTPAIIMU B METO/IC MOJICKYJIIPHON CIIEKTPOCKONHH B BUAUMON 1 Y@ obmacTsix
CIEKTpA.

23. AtomHO-abcopOuMOHHas CHeKTpockomusi. PesonHaHcHoe wu3nmydeHue. (Cxema aToMHO-
abcopOIMOHHOTO crieKTpoMeTpa. VICTOYHUKH Pe30HAHCHOTO M3JIydeHHs (Jlamma ¢ TOJIBIM KarTo-



JIOM M 0€33JIeKTpoIHas JlaMIia). ATOMU3aTOPbl, OCHOBHBIE MPEUMYIIECTBA FIEKTPOTEPMUYECKOM
aTOMM3AlMM 110 CpaBHEHUIO ¢ m1aMeHHoW. KonnuectBennsblil ananus B meroae AAC. [lpumene-
HUE METO/IA.

24. AToMHO-3MUCCHOHHas crekTtpockonus. IlonydyeHue cnekTpoB wucnyckanus. VcTouyHUKH
B030yxkaenust B meroge ADC, ux HazHaueHue. [Iponeccsl, mporekaronine B UCTOYHUKE BO30YK-
nenns. KauecTBEeHHBIN U KOJIUYECTBEHHBIA aHaumn3 B Mmetoxe ADC.

25. Pentreno-duyopecuentrasiii ananm3 (POA). Cynnocts MeToza. [lorydeHne peHTTeHOBCKO-
ro usiydeHus npoOsl. KauecTBeHHBIN U KOJIMYECTBEHHBIN aHanu3 B merone PDA. Xapakrepu-
ctuka Meroga POA, npumenenue.

26. DrekTpoxuMHUYECKHue MeToAbl aHanu3a [loreHimomerpusi. 3mepenue moteHIuana. DIiek-
TPOJbl CPAaBHEHUS U U3MEpPUTENbHbIE 371eKTpoAbl. [IpuHiun paboTsl cepedpsHOro U Xjopceped-
PSIHOTO 3JIeKTPO10B. VloOHCENeKTUBHBIE ANIeKTPOAbl. CTEKIISTHHBIHN 3JIEKTPO/I.

27. KonmuyecTBeHHBIN aHAU3 B METOJIe MpsIMOW MoTeHuuomeTpuu. YpaBHenue Hepucra. Cro-
cOOBI TIepexoia OT aHAJTUTUYECKOTO CUTHANA K KOHIEHTpanuu. [loTeHnmomMeTpruaeckoe TuTpo-
Banue. KpuBas moteHImoMerpuyueckoro tTutpoBanus? OmpeseneHne TOYKU IKBUBAJICHTHOCTH.
[IpumeHeHne MeTO1a TOTEHIIMOMETPHH.

28. Xpomarorpadusa. Cymuocts Metona. Knaccudukaius xpoMaTorpaguueckux MeETO0B.
Cxema xpomarorpada.

29. Xpomarorpamma. [lapamerpsl, ucronb3yeMble A UISHTU(GUKALNMN BEIIECTB U ISl KOJIU-
YEeCTBEHHBIX M3MepeHHid B Xpomatorpapuu. OO6paboTka pe3ysnbTaToB XpoMaTorpaduyeckoro
aHaiu3a.

30. T'azoBas u xuakoctHas xpomarorpadus. [IpenmyiecTBa KUAKOCTHON XpomaTorpaduu me-
pen razoBoii. Monoomennas xpomatorpadus. [Ipumenenne MeTo10B.

31. TonkocnoitHas xpomarorpadus. Texauka nposeaeHus. [[puHIMIT HACHTHDUKAIINHA BEIIECTB
B Merozie TCX. Yto Takoe koadpduureHT Rf? OT kakux (pakTopoB OH 3aBUCHUT?

32. Ot60p mpob. [TpobomoaroroBka. OCHOBHBIC ATAIbI MMOATOTOBKH MPOO K WCIBITAHUSIM: BbI-
CyLIMBaHUE, pa3jioxeHue npod. CraBieHue U pactBopeHue. Pacrsopurenu.

33. Anaim3 muHepana. OCHOBHBIC CTaIUM XHMMHUYECKOTO aHAJM3a MHUHepana. Beibop meroma
ananmu3a. [IpsiMble U HempsiMble MeTo/bl aHain3a. KauecTBeHHBIM M KOIWYECTBEHHBIN aHANU3.
O6paboTka pe3yabTaTOB aHAIN3a: UCKIIOYCHUE MPOMAXOB U pacueT JOBEPHUTEIHLHOIO MHTEpBA-
na.

Kpurtepun oneHuBanus pe3yabTaToB 00y4eHUs

Onenka 3HaHMN TO JMCUMIUIMHE HA JK3aMeHe Mpearnonaraer auddepeHuupoBaHHbIHN
MOAXOM K CTYJIEHTY, YY€T €r0 WHIWBHIYAIbHBIX CIIOCOOHOCTEH, CTETICHh YCBOCHUS M CHCTEMa-
TU3aIUK 3HAaHUHM y4eOHOro Kypca, YMEHMs JieiaTh JI0Ka3aTelbHbIe BHIBOJIBI M 00001mIeHNs, Gop-
MHPOBAHUA KOMIIETEHTHOCTEM.

OrneHuBaeTCsl HE TOJNBKO ITyOMHA MOHUMAaHUS OCHOBHBIX Pa3JesoB YU€OHOM IUCIHUILIM-
HBbI, HO U ITOCCIIA€MOCTh HeKHI/Iﬁ n J'Ia60paTOpHI)IX SaHHTHﬁ, AKTUBHOCTE IIPU YCTHBIX OIIpOCax U
COJIEP/KATENBHOCTh YCTHBIX OTBETOB.

[IIxana oueHnBaHUA Kpurepnn onenkn
OcBO€HBI TEOPETUYECKHE OCHOBBI JUCUUIUINH, HEOOXOAUMBbIE IS
«OTIU4HO» (dbopMHpOBaHUS KOMIIETEHIUI. YMeeT BBINOJHATE HEOOXOAUMBIE
pacyeTsl
JemoHcTpupytoTcsi chopMHUpPOBaHHBIE, HO COJAEpIKallhe OTAEIb-
«Xopouo» HbIE€ MPOOEIbl 3HAHUS TEOPETUUYECKUX OCHOB U 3aKOHOB. YMEHHE

BBITIOJIHATD PaCcyY€Thl C HC3HAYNTCIIbHBIMU OIIMOKaMH.

@parMeHTapHOE 3HAHWE OCHOBHBIX pa3fenoB xumuu. Hemocra-
TOYHBIC HABBIKM B BBIIIOJIHCHUHN XHMHUUYCCKHX pPaCYCTHBIX 3aladq:
«Y IOBJICTBOPHUTEIBHO» | CTYACHT MMEET HEKOTOpble MPEJCTABICHUS O croco0ax BhIpaXke-
HUSl KOHIIGHTPAILlMM PAaCTBOPOB, 3HAET OTHENbHBIC (POPMYIBI s
pacueToB, HO MPUMEHUTH UX JJISl PELICHUS 331a4 HE MOXKET.




OTtcyTcTBHE 3HAHUM TEOPETUYECKUX OCHOB AUCLUIUIMHBI, HEO0XO-
«HeynoBieTBOpUTENbHO» | TUMBIX JUIs (hOpMUpPOBaHMS KoMIeTeHIuil. OTCyTCTBHE yMEHUi
BBITOJIHATH PACYETh

OneHouHbIE CpeACTBa AJI1 MHBAIKUOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10PO-
BbsI BBIOMPAIOTCS C yYETOM UX MHMBHIYaJIbHBIX ICUXO(PU3MUECKIX 0COOCHHOCTEH.

— MpU HEOOXOAMMOCTH MHBAJIUAAM U JIUIAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pO-
BbS TIPEAOCTABISAETCS JOMOTHUTEIHHOE BPEMS ISl TIOATOTOBKH OTBETA Ha SK3aMEHE;

— MpU MPOBEACHUHU MPOIETypPhl OLICHUBAHUS PE3yIbTATOB 00yUEHUs MHBAIHUIOB U JIULL C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/10pPOBbSI IIPEAYCMATPUBACTCS MCIOIH30BAHNE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYAIbHBIMU OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH 11 00YUAIOIIUXCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS
¥ MHBAJIUJOB MpOLEaypa OICHUBAHUS PE3yJIbTaTOB OOYYEHHs MO TUCIUILUIMHE MOXET MPOBO-
JUTHCS B HECKOJIBKO ITAIlOB.

[Tpouenypa oneHUBaHUS PE3yabTATOB OOYYEHMS] MHBAIUIOB U JIUI[ C OTPaHMYECHHBIMH
BO3MOKHOCTSIMH 3[IOPOBbS TI0 JUCIHILIMHE (MOIYJIO) MPEeIyCMaTpUBAET MPEJOCTaBICHUE WH-
dopmaruu B popmax, afanTUPOBAHHBIX K OTPAHHMUYEHUSM UX 370POBbS U BOCIPUATUSA UH(DOpMA-
1107070

JUist TUII ¢ HAapYIICHUSIMU 3PEHUSI:

— B [I€YaTHOU (hOpMe YBEIIMUCHHBIM IIPH(PTOM,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JIist man ¢ HapyLIEHUsIMU CITyXa:

— B IIeYaTHoOM (opme,

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

Jnist U1 ¢ HapyIIEHUsIMU ONTOPHO-/IBUTaTeIbHOIO arnapara:

— B TIe4aTHOM opme,

— B (hopMe 37EeKTPOHHOTO JJOKYMEHTA.

JlaHHBI TIepedeHbh MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00y-
YAOLIUXCS.

5. IlepeyeHb yueOHOI JUTEPaTypPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOTHi

5.1. YueOHasi aiuTeparypa

OcHoBHasi JIMTEpaTypa:
1. OcHOBBI aHATUTUYECKON XUMUHU: YUeOHUK AJis cTyAeHToB By30B B 2 T. T. 1 /[T. A. bonbmiosa
u 1p.]; mox. pen. FO. A. 3onoToBa. - 6-u3n., nepepad. u goim. - MockBa: Akangemus, 2014. - 391 c.
2. OCHOBBI aHATUTHYECKON XUMHUH: yIeOHHK s CTyneHToB By30B B 2 T. T. 2 / [H. B. AsnoB u
ap.]; mox pen. FO. A. 3onotoBa. - 6-¢ u3a., mepepad. u nom. - Mockpa: Akanemusi, 2014. - 410 ¢
3. Bepmunun, B.M. Ananmutudeckas xumus [DnekTpoHHbIi pecypc]: yue6. / B.W. BepunuH,
N.B. Bnacosa, 11.A. Hukudoposa. — Dnekrpon. nan. — Cankr-IlerepOypr: Jlanp, 2017. — Pe-
UM JIOCTyTa:
https://e.lanbook.com/reader/book/97670/?demoKey=f208c4a0dbbb6d9456951fcfd041a981#1
4. OCHOBBI AHATUTHYECKOW XUMHUU: MPAKTHIECKOE PYKOBOJICTBO [DNEKTPOHHBIN pecypc]: pyk. /
FO.A. Bap6anar [u np.]. — DaextpoH. naH. — Mocksa: M3narensctBo "Jlabopatopus 3Hanuii",
2017. — 465 c. — Pexxum noctyna: https://www.book.ru/book/928918/view2/1

JononHuTebLHast IuTEpaTypa:

1. [launesa, E.}O. Xemomerpuka. bazoBeie moHsATHS [DIeKTPOHHBIN pecypc]: yued. mocodrne —
OnektpoH. maH. — Cankr-IlerepOypr: Jlawp, 2016. — 160 c¢. — Pexum nocryma:
https://e.lanbook.com/reader/book/90051/#1

2. OOBEKTHl OKpY’KaloIIel Cpeabl U UX aHATUTHYECKUI KOHTPOJIb: yueOHOe Mmocodue i CTy-
neHTOB BY30B B 2KH. KH.1 O0BbeKThI OKpykaromiei cpeapl. MeTroasl 0TOOpa 1 MOATOTOBKH TPOO.
Mertons! pazaenenus u KoHieHTpupoBanus / moxa pen. T.H. [llexoBmoBoit. — Mock. ['oc. yH-T um.
M.B. Jlomonocoga; Kybanckwuii roc.yH-T. —KpacHonap: Apt-Oduc, 2007. — 348 c.



https://e.lanbook.com/reader/book/97670/?demoKey=f208c4a0dbbb6d9456951fcfd041a981&1
https://www.book.ru/book/928918/view2/1
https://e.lanbook.com/reader/book/90051/#1

3. OOBEKTHI OKpY’KAIOIICH Cpelbl U UX aHATUTUYCCKUNA KOHTPOJb: yueOHOEe TocoOue JyIsl CTy-
JIEHTOB BY30B B 2KH. KH.2 Metonbsl aHanm3a oObEKTOB OKpYykaromel cpenst / mon pen. T.H.
[lIexoBuoBoi. — Mock. I'oc. yH-T uM. M.B. JlomonocoBa; KyGanckuii roc.yn-t. —Kpacuonap:
Apt-Oduc, 2007. — 380 c.

4. 3onotoB, 0. A. BreaecHrne B aHATUTHYECKYIO XHUMHIO [ DIIEKTPOHHBIN pecypc]: yuyeOHoe mo-
cobue / 0. A. 3omotoB. — 2-¢ uzn. — Mockaa : Jlaboparopus 3Hanwmid, 2020. — 266 ¢. — ISBN
978-5-00101-892-6. — Tekcr : anekTpoHHbIH // JIaHb : 37IEKTPOHHO-OMOIHOTEYHAs CH- CTeMa. —
URL.: https://e.lanbook.com/book/151516

5.  AmHamuTHyeckas XUMHSA. XHMHUYCCKHH aHanu3 [DnekTpoHHbIH pecypc|: yueonuk / U. T.
3enkesuu, C. C. Epmaxos, JI. A. Kapuosa [u ap.] ; nox penakuueit JI. H. MockBuna. — CaHKT-
[TerepOypr : Jlanb, 2019. — 444 c. — ISBN 978-5-8114-3460-2. — TekcT : a5ekTpoHHbI // JlaHb
. aJIeKTpOHHO-OnbmoTeynas cucrema. — URL: https://e.lanbook.com/book/123662

6. Buacosa, E. I'. Ananutuueckas XUMHs: XUMAYECKHUE METObI aHANIN3a [ DIIEKTPOHHBIN pe-
cypc]: yuebnuk / E. I'. BnacoBa ; nox pemakuueir O. M. Ilerpyxuna, JI. b. Ky3nemnosoii ; xy-
noxauk B. E. Illkepun. — 2-¢ u3a. — Mocksa : JlabopaTopus 3Hanuii, 2021. — 467 ¢. —
ISBN 978-5-93208-502-8. — TexkcT : snexkrpoHHsblii // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAS CH-
crema. — URL: https://e.lanbook.com/book/166725

7. Uynpeauna, J[.A. AHanmutiueckas xumust: yaeo. mocobue / . A.Uynpeuna, JIL.U. [Tuns. — M-
BO oOpaszoBanus u Hayku Poc.®enepauuu, Kybanckuii roc.yu-t. — Kpacnomap: Kybanckwii
rocynapcTBeHHbIN yHuBepcuteT, 2018. - 108c.

5.2. llepuoauyeckasi JuTEepaTypa

«["eonorus HedtH u razay, «I'eoxumusy, «I'eoskonorus», « KypHan NpUKIaIHON XU-
MUY, «3aBojicKas naboparopus. Jluarnoctuka marepuanoBy, «Poccuilckuii XUMUYeCKH Kyp-
Ha», «XUMHS U KH3Hb- XXI BeK»

5.3. UHTepHeT-pecypchl, B TOM YHCJIEe COBpeMeHHbIe NpodeccuoHanbHbIe 0a3bl 1aH-
HbIX 1 HH(])OpMaIII/IOHHI)Ie CIIPaBOYHBIC CUCTEMbBI

JIeKTPOHHO-0u0MoTeuHbIe cucTembl (IBC):

1. DBC «FOPAWT» https://urait.ru/

2. OBC « YVHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK .ruy» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JaHHBIX:
1. ScienceDirect www.sciencedirect.com
2. XKypuans uznarenscrea Wiley https://onlinelibrary.wiley.com/
3. Hayuynas snekrponnas oudnuoreka (HIb) http://www.elibrary.ru/
4. TIomHOTEKCTOBBIE APXUBBI BEAYIINX 3aI1aIHBIX HAYYHBIX )KypHaAJIOB Ha Poccniickoit
atrdopMme HayuHbIX xypHatoB HOMKOH http://archive.neicon.ru
5. HammoHnanbpHas 37eKTpoHHAs OMONMHMOTEKa (IOCTYI K DJIEKTPOHHON OMOIMOTEKe TuC-
cepranmii Poccutickoii rocynapcteennoit ouonuorexu (PT'B) https://rusneb.ru/
6. Ilpesumentckas oubmuoreka uM. b.H. Enpruna https://www.prlib.ru/
7. OnextponHas kosekius Oxcdopackoro Poccuiickoro donna
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
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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. "Jlektopuym TB" http://www.lektorium.tv/

16. YuuBepcurerckas uadopmarronHas cuctema POCCHUS http://uisrussia.msu.ru

NudopMannoHHbIe CIPABOYHBbIE CUCTEMbI:
1. Koucynbrant [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYI 1O JIOKAJIbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypchl ¢cBOOOAHOTO J0CTYNA:

1. AmepukaHckas naTeHTHas 6a3a gaHHbIX hitp://www.uspto.gov/patft/

2. Tlomuble TEKCTHI KaHAIACKUX auccepraruii http://www.nlc-bnc.ca/thesescanada/

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

4. MHUHHUCTEpPCTBO HayKH M BbICIIEro oOpazoBanus Poccuiickoit denepanuun
https://www.minobrnauki.gov.ru/;

5. ®denepanbubiii moptan "Poccuiickoe odpazosanue” hitp://www.edu.ru/;

6. Mudopmammonnas cuctema "EquHoe okHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas koyutekuus nupoBbIXx 00pa3oBaTelbHbIX pecypcos http://school-
collection.edu.ru/ .

8. depepanbHBIN EHTP HH(POPMAIIMOHHO-00PAa30BaTEIBHBIX PECYPCOB
(http://fcior.edu.ruf);

9. 3axonomnpoekT "O0 obOpazoBanuu B Poccuiickoit @enepanuun. Bonpocs! U 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/bHbIC H HH(POPMALIHOHHBIE PeCypPChI
KyoI'Vy:
1. Cpena MOIyJIbHOTO TMHAMHYECKOTO oOyueHus http://moodle.kubsu.ru
2. baza y4eOHBIX TIaHOB, Y4eOHO-METOAMUYECKHUX KOMILUIEKCOB, MyOJIMKalMi U KOoHpe-
pennwmii http://mschool.kubsu.ru/
3. DnekTpoHHbIi apxuB gokymeHToB KyoI'Y http://docspace.kubsu.ru/

6. Mertoauyeckue YKa3aHUs I OOYYAWIIUXCA MO OCBOEHUIO JTHCIHIJIHHBI
(Mmomyuis)

VYcnenrHoe 0cBOEHWE AUCIUIUIMHBI MPEANOIaraeT akTHBHOE, TBOPUYECKOE Y4aCTHE CTY-
JEHTAa MMyTeM IIJIaHOMEPHOM, TTOBCETHEBHOM PabOTHI.

Paboma c koncnekmom nexuyuil

Jlexyuu — popma yaeOHOTO 3aHSTHS, IIeJIb KOTOPOTO COCTOUT B PACCMOTPEHUU TEOPETH-
YeCKUX BOMPOCOB U3JIaraeMoi JUCIUIUIMHBI B JIOTHUECKHU BhIJIEp:kaHHOM (hopme. B cocraB YMM
JIEKIIMOHHOTO Kypca BKIIFOYAIOTCS: yUeOHUKH KOHCIIEKTHI JICKITUH B IEYaTHOM WJTU 3JIEK- TPDOHHOM
BUJAX; TECThl U 3aJaHUSI MO OTACIbHBIM TeMaM JIeKmuid. Ha nekmuax garoTcs cucrema-
TU3UPOBAHHBIC OCHOBBI 3HAHWH, W3JIaraloTCs TJIABHBIC MPOOJIEMBI COOTBETCTBYIONIUX Pa3ieoB
XUMUH, Pa3BUBAETCS TBOPUECKOE MBIIIJIEHUE CTYJIEHTOB U OMPEEISAETCS MporpaMMa IpaKkTuye-
CKHMX Y BHEAYJUTOPHON CaMOCTOSATEIbHON PabOTHI.

[IpocMOTpeTs KOHCHEKT HEOOXOIMMO Cpa3y IMOCHe 3aHATUN, OTMETUTh MaTepuasl KOH-
CIIEKTa JIEKI[UH, KOTOPBIM BBI3BIBACT 3aTPYAHEHUS 11 MOHUMaHUs. [lonbITaThCsd HANTH OTBETHI
Ha 3aTPyAHUTENIbHBIE BOIPOCHI, UCIIONIB3YsI PEKOMEHAYEMYIO JIuTepaTypy. Eciu camocTosTens-
HO HE y/IaeTcs pa3o0patbces B Matepuaie, ChopMyIupoBaTh BOIIPOCH U OOPATHTHCS 32 TTIOMO- IIBIO
K IIPENo/IaBaTesio Ha KOHCYJIbTAIlMK WM ONVOKalIIen JIeKInH.
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PerymnsipHo oTBOIUTH BpeMsl IJisi MOBTOPEHUS MPOIJAEHHOIO MaTepuasa, MpoBepss CBOU
3HAHUS, YMEHUS U HABBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

Buvinoanenue nabopamopnvix pabom

Jlabopamopuvle 3anamus — COCTaBHAs 4acTh Y4eOHOTO mpoiiecca, rpymnmnoBas (opma
yueOHBIX 3aHITHIA, HAPABJICHHAS HA Pa3BUTHE CAMOCTOSITEIILHOCTH YUAIIUXCSl U MPUOOpPETeHUE
YMEHHH M HABBIKOB AKCIEPUMEHTAJIbHOU pabOThl, MO3BOJSIOUIMX CTYAEHTaM pa3BUTh Hpodec-
CHOHAIBHYIO KOMIIETEHTHOCTh, IPUMEHUTH HA MIPAKTUKE MOJYyYEHHBIE TEOPETUUECKUE 3HAHMUS.

B coctaB YMM nabopaTopHbIX 3aHATUH BKIIOYAIOTCA: METOAMYECKHUE YKa3aHUs MO MO -
TOTOBKE JIA0OPATOPHBIX 3aHATUN B TIEYATHOM WIIH 3JIEKTPOHHOM BHJIAX; TUIAH IMPOBEICHUS 3aHS -
TUH ¢ yKa3aHUEM IOCIEA0BATEIbHOCTH PACCMAaTPUBAEMbIX T€M; KPaTKUE TEOPETUUYECKHE U Me-
TOAMYECKUE MAaTEPHAIIBI IO KaXKJI0U TeMe, MO3BOJIAIONINX CTYACHTY 03HAKOMHUTHCS C CYIIIHOCTHIO
M3Yy4aeMbIX BOIIPOCOB.

[lepen nocemnienuem y1adopatopuu HEOOXOAUMO U3YUYHTH TEOPHUIO BOIIPOCA, Mpearnoara-
€MOr0 K UCCIIEJOBAaHHUIO, 03HAKOMUTHCS C PYKOBOJCTBOM I10 COOTBETCTBYIOIIEH paboTe U MOJTr0-
TOBUTH MPOTOKOJI TPOBEJICHUS pa0OTHI, B KOTOPBIM 3aHOCUTCSI:

— Ha3BaHHE paboTHI;

— 3aroTOBKH TaOJUIL JJIs 3aMOJTHEHUS IKCIIEPUMEHTAILHBIMU TaHHBIMUA HAOIOACHU;

— YpaBHEHHS XUMHUYECKHX PEaKIMil MpeBpalleHuil, KOTopble OYAYT OCYIIECTBIEHBI MPH BBI-
MOJIHEHUU IKCIIEPUMEHTA;

— pacueTHbie (POPMYIIHI.

OdopMieHre 0TIETOB JIOJDKHO MTPOBOAUTHCS ITOCIIE OKOHYaHUS paObOThI B 1a00paTopuu.

JIJIst IOATOTOBKY K 3aIUTE OTYETA 10 JaOOpaTOpHOI padoTe CcleayeT MpoaHaTU3HpPOBATh
SKCIIEPUMEHTANIbHBIE PE3YJIbTaThl, COMOCTABUTh UX C MU3BECTHBIMU TEOPETUUECKUMHU TMOJIOKEHHU-
SIMH WJTU CTIPABOYHBIMHM JAHHBIMHU, 00OOIIUThH pe3ysbTaThl UCCIEIOBAHUI B BHJI€ BHIBOJOB IO
pabore.

Iloozomoexa Kk KOHmMPOILHBIM pabomam

KonTtpoinbnas pabota BeInoyiHsIeTCS B hOpMe MTUCEMEHHOTO OTBETA Ha BOIIPOC 3aJaHUs HIIH
pemenus 3agaun. Coaep:kaHue MOArOTOBICHHOTO CTYACHTOM OTBETA Ha MOCTaBJIEHHBIN BOMPOC
JIOJDKHO TOKa3aTh 3HAHHE aBTOPOM TE€OpHH Bompoca. [IpakTudeckue 3aqaHus, BHIHOCUMBIE Ha
KOHTPOJIbHYIO pa0OTY, COCTaBJICHBI HA OCHOBE YIPAKHEHUI U 3a71a4, BHITIOIHSBIIUXCS B TCUCHHE
cemectpa. PekomeHmyercs BEpHYThCS K 3TUM YIPAKHEHHUSIM U YTOUHHUTH WX BBITIOJIHEHHE TIPHU
MOJIFOTOBKE K KOHTPONBHOU pabore. Crnemyer oOpaTUTh BHUMAaHHE HA TO, YTO BBITIOIHSEMOE
3a/IaHUE JTOJDKHO OBITh TMOJKPEIJIEHO OOBSICHEHUEM TOTO HJIM WHOTO MPEIIaraéMoro perieHusl.
[Tpu Hamu4uM BOTMIPOCOB, Tepe]] KOHTPOJIBbHON paboToil HeOOXOIUMO MPOKOHCYIBTUPOBATHCS C
MIPETo/IaBaTeIIeM.

Iloozomoexa Kk npomercymounoil ammecmayuu

K mpomexyTo4HOM aTTecTaluy CTYACHT JIOMYCKAeTCs MPH YCIOBUU BBHITTOTHEHUS yueo-
HOTO IJIaHa:
® TIOCCIICHUE JICKITHI;

e BBINOJHEHHE U 0hOpMIIEHUE TaOOPaTOPHBIX paboT;
® BBINOJHEHNUE UHAUBUIYAIbHBIX 3aJaHUH JJIsI CAMOCTOSTEIHHON PabOTHI;
e OTY€T U 3anUTa Ja00PATOPHBIX 3aHATUH.

Bomnpocs! A1 MOArOTOBKU K TPOMEKYTOUHOM aTTECTAIIMK COCTABISIOTCS B COOTBETCTBUU
C COZIEp>)KaHUEM JUCITUTITUHBI « XUMUS», UMEIOTCS B paboueli mporpaMMe U BBIJIAIOTCS CTYICHTaM
HE TO3/IHee, YeM 3a MECSIl 10 OKOHYaHus cemecTpa. [IpomexyTrouHas arrectanus cAaércs Mo
OwiietaMm, YTBEpXACHHBIM U TMOJIUCAaHHBIM 3aBeaytomuMm kadeapoil. Ilpu moaroroske k
MIPOMEKYTOUHOM aTTecTalluy 0053aTEHHO HE TOJIBKO TOBTOPSITH JICKITUH, HO M U3Y4aTh MaTepUal
Mo y4eOHHKaM B COOTBETCTBHHM C YKa3aHHMSIMH, CICIAHHBIMHM IpENojaBaTejeM Ha JIEKLHUAX.
[TomMumo TOTO, ClIeAYeT BHUMATEIBHO U3YYUTh U 0(hOopMIICHHBIE Ja00opaTOpHbIE pabOTHI.




B ocBoeHMU IUCHMIUIMHBI MHBIWAAMU M JIMLAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSMU
3I0pOBbsI OOJIBIIOE 3HAYCHHWE HMMEET HHIUBUAyalbHas ydeOHas paboTa (KOHCYIbTalUU) —
JIOTIOJIHUTEIBbHOE pa3bsiICHEHUE Y4eOHOro Marepuara.

WMuauBuyanbHble KOHCYJBTAallMM 110 IPEIMETY SBIAIOTCA BaXXHBIM  (DAaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTelieM MU OOy4aroIluMCs HMHBAJIUAOM MM JIMLIOM C OTPaHMYCHHBIMH

BO3MOXHOCTAMHU 300POBbA.

7. MaTtepuajibHO-TEXHHYECKOe o0ecrevyeHne mo TUCHHIINHE (MOTYJII0)

HaumMeHoBaHMe crieliaIbHBIX T10-
MEIIeHUMN

OcCHaIIEHHOCTD CIeNHaIbHBIX MO-
MEIeHU N

HepequL JIMOEH3UOHHOTO ITPO-
TpaMMHOT'O obecreueHus

VY4eOHbIC ayIUTOPUH ISl IPOBEC-
HHS 3aHATHH JEKIIMOHHOIO THIIA

Meobenb: yueOHas Mebenb
TexHUUIeCKHE CPEICTBA O0YUCHUS:

9KpaH, MPOEKTOpP, KOMIBIOTEP

Microsoft Office

Y4eOHbIE ayqUTOPHUH [UIS TIPOBEJie-
HUSl TPYNIOBBIX M UHAMBUIYaJlb-
KOHCYJIbTallui,  TEKYLIEro
KOHTPOJSI U TIPOMEXYTOYHOHN aTTe-
cTanuu

HBIX

MebGenb: yueOHas Mebeb
TexHHYeCKHEe CpenCcTBa 00y UCHHS:

9KpaH, MPOEKTOpP, KOMIBIOTEP

Microsoft Office

YyebHble ayAuTOpuu AJis IpOBee-
HUS JTabopaTopHBIX paboT. Jlabopa-
topust 415C/441C, 242C/252C

VYuebHbIe TabopaTOpHH, OCHAIICH-
Hble 1a00paTOPHON MOCYION, peak-
THBaMHU W INpHOOpaMH, IMO3BOJISIO-
UMM TPOBOJUTH HCCIIEAOBAHUS
XUMHUYECKUMHU u ¢buznko-
XMMHUUYECKMMHU METOJIaMH, Ipe/Ha-
3HAYEHHBIE /I MPOBEACHUs 1a0o0-
paToOpHOTO TPAKTUKyMa: KOJIOPH-
MeTp (HOTONEKTPUIECKUI KOHIIEH-
tpanuoHHed K®K-2 MII wm
cunekrpodoromerp LEKI SS1207,
pH-metp-nonomep «Oxcnept-001»;
Bechl TexHuueckue BJIKT-5009-M,
yueOHast MeOeb.

Microsoft Office

s camocTosiTeNbHON paboThl 00Yy4aIOIIUXCSl PEAYCMOTPEHBI TOMEIEHUS, YKOMILIEK-
TOBAaHHBIE CHEIMATU3UPOBAHHON MeOEIbI0, OCHAIICHHbIE KOMIBIOTEPHOW TEXHUKOM C BO3MOXK-
HOCTBIO MOJKIIOUeHHs K ceTu «/HTepHeT» u obecreyeHreM J0CTyIa B 3JIEKTPOHHYIO MH(OP-

MaL[I/IOHHO-O6pa3OBaTeJ'IBHy}O Cpeay YHUBCPCUTCTA.

HaumeHoBaHue noMemeHun aisa
CaMOoCTOATENbHOM paboTh 00y4a-
IOIIMXCs

OCHAIIEHHOCTD ITOMEIEHUI TS
CaMOoCTOATENLHOM paboThl 00yya-
IOLIMXCs

HCpC‘lCHL JIMOEH3UOHHOTO PO~
IrpaMMHOT'O obecreueHus

ITomenienue uisi caMOCTOSITETLHOM
paboThl 00yUarOMIMXCsT (YUTATBHBINA
3an HayuyHoit 6ubimoTtexn)

Meobenb: yaebHas mebenn

Kommuiexkt  crneumanu3upoBaHHOM

Mebenu: KOMIBIOTCPHBIC CTOJIbI

O6opyznoBanue: KOMIBIOTEpHAsS
TEXHHUKA C MOJKIIOYCHHUEM K HH-
(hopManmoHHO-

KOMMYHUKalMOHHOM cetu «HTep-
HET» U JIOCTYIIOM B BJIEKTPOHHYIO

Microsoft Office




nH}opMannoHHO-
00pa3oBaTeNbHYIO cpexy oOpa3oBa-
TEIbHOM OpTaHU3aINH, BeO-
KaMmepbl, KOMMYHHKaIlMOHHOE 000-
pyznoBaHue, obecrieynBaromee J0-
CTYIl K CeTH MHTEPHET (IIPOBOAHOE
COeUHEHUE U OEeCIPOBOAHOE CO-
emuHeHue 1o Texuonorun Wi-Fi)

Ilomemenue aJisi caMOCTOSITEIbHOM
pabotsl o0yuaromuxcs (aya.400C)

Meobenb: yueOHas Mebenb

KoMmmiekt  cnenuanu3npoBaHHOM
MeOeIH: KOMIIBIOTEPHBIC CTOJIBI

O6opynoBaHue: KOMITBIOTEPHAs
TEXHHKA C MOIKIIOYCHHEM K HH-
(dhopMaIMoHHO-

KOMMYHUKallMOHHOH cetu «MHTEep-
HET» U JOCTYNIOM B DIIEKTPOHHYIO

HHPOPMALNOHHO-
00pa3zoBaTenbHYIO cpeay o0pa3oBa-
TEILHOH  OpraHU3alluH, BeO-

Kamepbl, KOMMYHHKallMOHHOE 000-
pyaoBaHue, o0eCIeYnBaroIIee 10-
CTYHI K CeTH MHTEpHeET (IIPOBOJHOE
COCIMHEHHE U OECIPOBOAHOE CO-
emuHeHue 1o Texuonorun Wi-Fi)

Microsoft Office




