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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Iesb 0cBOEHHS AMCUMILUIMHBI B COOTBETCTBUU ¢ DepepaabHbIM roCy1apCTBEHHBIM
oOpasoBarenbHbIM cTaHAapTOM BhIciero obpazoBanus (PI'OC BO) u OOIIl wnampaBieHus
noarotoBku  20.03.01 TexnocdepHas 0€30HaCHOCTb. YCBOCHHE TEOPETHUYECKUX OCHOB
AQHAIUTUYECKOM XUMHHM W TpUOOpETEeHHE MPAKTUYECKHX HABBIKOB IMPOBEICHUS XHMUYECKOTO
aHaJIM3a.

1.2 3apayd AUCHUILUIMHBI: TEOPETHYECKOE M MPAKTHYECKOE M3yYeHUE OCHOB
AHAIUTUYECKOM XUMHH, METPOJIOTMYECKUX OCHOB XUMHUYECKOro aHanuza. [IpumoOperenue
HAaBBIKOB  BBINOJHEHUS AHAIUTHUYECKUX OlEpaluid TOpU MOATOTOBKE M MPOBEACHUU
KOJIMYECTBEHHOT'O aHAIN3a

1.3 MecTo AucuumInHbl (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl

Jucoummmaa «b1.0.15 OcHOBBI aHAJIUTHYECKOH XHUMHH» OTHOCHUTCS K 00sS3aTCIbHOMN
yactu broka 1 "Qucuummuaer (Moaynu)" yaeOHOrO 11ana. B cooTBeTCTBUM ¢ pabodnM yueOHBIM
IUTAHOM JIMCUUIUIMHA u3ydaeTcs Ha 1 Kypce mo ouHoil popme oOydenus. Bua npomexxyTodHoM
aTTecTanuu: dKk3aMmeH. J[aHHBI Kypc coderaer B cebe OONbIION 00BEM HEOOXOIUMOTO IS
CHEIHMAIMCTOB B 007MacTH TexHochepHOU Oe30MacHOCTH TEOPETHYECKOro Marepuana u
7a00paTOPHBIA  MPAKTUKYM, SBJISIIONIMKACA  OCHOBOM  JalIbHEHMIIEH  SKCIEPUMEHTAIBHO
HCCJIE0BATENbCKON AESITENbHOCTH. [ yCIEMHOro yCBOCHUS JaHHON JUCHUIUIMHBI CTYJEHTaM
HEOOXOAMMO TPEABAPUTEIIBHO U3YUYHUTh CIEAYIONINE AUCHUIUIMHBL «OCHOBBI HEOPTraHUYECKOU
XUMun», «dusukan u «Briciias matematuka». 3yuenue nucuuminabl « OCHOBBI aHATUTHYECKOM
XUMHW» JAa€T OCHOBY IS HM3YYEHHUs MOCIHEAYIOMMX KypcoB: «TOKCHKOJIOTHYECKAsT XUMHS»,
«OKOJIOTUYECKUHA  MOHHUTOPHHI», «MeTpojiorus, CTaHAapTH3almus ¢ CcepTUUKALUI»,
«JKoyoruyeckas sKcmeptuza u cepTudukanusy, «DU3HKO-XUMUS MPUPOAHBIX MPOLECCOBY,
«XuMHSI BOJBI U BOJIOTIOJITOTOBKAY» M BBITIOJHEHUS BBITYCKHOW KBATH(PUKAITMOHHON paOOTHI.

1.4 TlepeyeHb IUIAHMPYEMbIX Pe3YyJbTATOB O0y4YeHHUS MO JUCHMILUIUHE (MOLYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHHS 00pa30BaTeIbHOM IPOrPaMMBbI

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00y4Jaromuxcs CNEAYIONUX KOMITETEHITHI:

KOI[ 1 HAMMCHOBAHUC I/IHI[I/IKaTOpa* JOCTHIKCHUA PGSyJ’ILTaTLI O6y‘IeHI/I$I 110 JTUCIUITITIMHE
KOMIICTCHIINH

IIK-1 CnocobGeH HCHOIB30BAaTh 3aKOHBI M METOJBI MAaTEeMAaTHUKH, €CTECTBEHHBIX M T'YMaHHTapHBIX HAayK IpH
peleHnH npodeccCHOHANBHBIX 33/1a4
UIIK-1.1. Hcnonp3yeT 3HAHUS XMMHUU JUIA | 3HAET JTambl KOJWYECTBEHHOTO XHMHYECKOTO aHaJM3a;

OIIMCAaHUA, aHaliku3a, TCOPETUIYCCKOTO n TCOPECTUICCKHUC OCHOBBI XUMHYCCKUX n (I)I/I?;I/IKO-
OKCIICPUMCEHTAJILHOTO MOACINPOBAHUA XUMHUYCCKUX METOAOB aHaliu3a, MCTOJAbl pa3ACJICHUs,
XUMHYCCKUX CUCTEM, SIBIICHUH U MMpo1EeCcCoB IMpu KOHIICHTPpUPOBAHUA  BCHICCTB, O6pa6OTKI/I PE3yJIbTAaTOB
peuIcHun HpO(l)eCCI/IOHaJIbHLIX 3a1a4 aHaJin3a

yMeeT BbIOWpaTh METO]] MCCIIET0OBAHUS, METOIUKY
MIPOBEJICHUS SKCIIEPUMEHTA B COOTBETCTBUU C
MOCTaBJICHHBIMHU 3a/l1a4yaMU, [JIAHUPOBATh XUMUYECKUMA
9KCIIEPUMEHT, aHAJIU3UPOBATh U HHTEPIIPETUPOBATh
MIOJTy4YEHHBIE IKCIIEPUMEHTAIIbHBIE PE3YIIbTATHI,
MPOBOJUTH CTATUCTUIECKYIO 00pabOTKY pe3yibTaToB,
oleHNBaTh 3P PEKTUBHOCTH IKCIIEPUMEHTATHLHBIX
METOJ0B

BIIaJICET TEXHUKOM IKCIIEPUMEHTA, PUEMaMH
HU3MCPECHUA (1)I/ISI/IT-IGCKI/IX BCJIMYHUH C SaHaHHOﬁ
TOYHOCTBIO, IpUEMaMU U3MEPEHU aHAJIUTUYICCKOT'O
CUTHAJIa; HaBBIKaMH paOOTHI Ha MPUOOpax H
HWHTEPIPETAIUH SKCIICPUMEHTAILHBIX JTaHHBIX




PesynbpraThl 00yueHHs] MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOHM U CAMOCTOSATEJILHOM pabOoThl 00yUYarOIINXCsl B COOTBETCTBUU C YTBEPIKICHHBIM
y4€OHBIM IIJIaHOM.

WHaukaTtopel  JOCTHXKEHMS KOMIIETEHLMH  CUMTalOTCs  CQOPMHUPOBAHHBIMU  IIpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB O0YUYCHHUS.

2. CTpyKTYypa U colepKaHue TUCHUILINHBI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCHUILJIMHBI IO BUIaM padoT

OOm1ast TpYA0EMKOCTh AMCHHUILUIMHBI cocTaBisgeT 4 3aueTHbX eauHul] (144 yacoB), ux
pacrnpeziesieHue 1Mo Bujam padboT IpeCTaBICHO B TAOIHIIE

} Beero Dopma o0yueHHs
Bun yaeOHO# paboThI OYHas
9acoB
2 ceMecTp

KonTakTHasi pabora, B TOM 4yHcJI€:
AyauTopHbIe 3aHATHS (BCEro): 72,3 72,3
3aHATHSA JIEKIIUOHHOI'O THUIIA 34 34
JlaGopaTopHbIe 3aHATHS 34 34
HNuasi koHTaKkTHasi padora:
KonTpons camocrositensaoit padora (KCP) 4 4
ITpomesxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIe:
CamMonoaroroBka (mpopadoTka U MOBTOPEHHE
JEKIMOHHOTO MaTepuasa U MaTepuasa y4eOHUKOB U 45 45
y4eOHBIX TOCOOMI, OATOTOBKA K Ja00OPAaTOPHBIM U
MPAKTUYECKUM 3aHSITHIM, KOJUIOKBHYMaM | T.1.)
IToaroToBKa K TEKyIIEMY KOHTPOJTIO 6,7 6,7
KoHnTpoJb:
IloaroroBka K 3K3aMeHy 20 20
OO0mas Tpy10eMKOCTh qac. 144 144

B TOM 4HCJie KOHTAKTHAs 723 723

pabora

3ad4. el. 4 4

2.2 Conep:xaHue TUCUUILIUHBI

Pacnpenencaue BuI0B y4eOHOU pabOThI U MX TPYJOEMKOCTH TIO Pa3JieiaM JUCIUTLTHHBI.

Pasgensr (TeMbl) IUCHUIUIHMHBI, n3ydaembie BO 2 cemectpe (1 kypce) (ounas ¢hopma
00yueHust)



KonuuectBo yacos

A Bueayaut
Ne HaumenoBanue pazenos (Tem) YZHTOpHAx OpHas
Bcero pabota pabota
J 113 JIP CPC
1. BBenenue 1 1
2. Tumsr XI/IMI/I‘IGSKI/IX pCaKHI/II‘/'I H IIpONECCOB B 5 2 3
AHAJIUTUNYCCKOU XUMHUU.
3. TuTpuMeTpUUEeCKUIl METOJT aHATN3A. 7 1 2 4
4. KwucmoTHo-0CcHOBHOE PAaBHOBCCHUC. 16 4 6 6
KucmoTHo-ocHOBHOE TUTPOBAHUC
5 OKHCIIMTEILHO-BOCCTAHOBHUTEIIHLHBIE pCaKknuu. 14 4 4 6
PC,I[OKC'TI/ITpOBaHI/IC.
6 Peakiiuu koMIuiekcooOpa3oBaHusl. 13| 3 4 6
. KOMHHCKCOHOMeTpI/I‘leCKOC TUTPOBAHHUC.
7 OO61mmas xapakTepucTuka PU3NKO-XUMUYECKUX 5 3 2
METOAOB aHaJIn3a
8. CrekTpanbHbIe METOAbI aHATU3A. 17 5 6 6
9. DIEKTPOXUMHUYCCKHE METO bl AaHATTN3A. 17 5 6 6
10. |Xpomarorpadus 17| 5 6 6
11.  |OT60p mpo6. [TonroroBka mpod K aHAIU3Y. 1 1
HUTOI'O no pasoenam oucyuniurl 113 | 34 34 45
KonTtpons camocrosrensHoi pabotsl (KCP) 4
IIpomexxyrounas arrecranus (MKP) 0,3
[ToaroToBKa K TEKyIIeMY KOHTPOIIO 26,7
OO0mast TPYAOEMKOCTh 110 TUCTIATUTHHE 144

[Tpumeuanue: JI — nexmuu, [13 — npaxktudeckue 3austus / cemunHapsl, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTy/ieHTa

2.3 Copnep:xanue pa3jiesioB (TeM) THCHUNIHHBI
2.3.1 3ausaTHd JeKINOHHOr0 THIIA

dopma
Haumenosanue
No Conepxanue paszaena TEKYLIETro
pasnena
KOHTPOJIA
1. |BBenenue AHanuTr4eckas XMMHUS Kak HayKa, ee CTpyKTypa. 3HaueHue| PKP*

aHATUTHYECKOM XWUMHHM B reojorud. Kiaccudpukanus
METO0B aHaju3a. BpiOOp MeTona aHanmM3a M COCTaBIICHHE
CXEM aHallnu3a.

2. | Tumbl XUMHYECKUX OCHOBHBIE THIIBI XMMHUYECKUX PEAKIUI B aHaIUTUYECKOU PKP
peakuuii ¥ MPOLIECCOB B (XMMHUM:  KHCJIOTHO-OCHOBHBIE,  KOMIUIEKCOOOpa30BaHMUA,
AHAJIMTUYECKON XUMHUH. |OKHCIECHHUSI-BOCCTAHOBICHUS. 3aKOH [IEHCTBYIOIIMX Macc.
KoHcTaHTBl paBHOBECHS: TEPMOAMHAMHYECKUE, pEATIBHBIE,

YCJIOBHEBIE.
3. | Tutpumerpudeckuii TutpumeTpuyeckuit  Meron  aHanmza.  Kiaccudukarus PKP
METO/I aHAJIN3A. THTPUMETPUUECKUX  METOIOB  aHanm3a. [peboBaHms,

MPEIbABISIEMBIE K PEaKIUH B TUTPUMETPUUYECKOM aHAIIU3E.
Bunbl  TUTpUMETPHUYECKHUX  ONPEHENICHUM: NOpsSIMOEe H
obpatHoe, KOCBeHHOE THUTpoBaHHE. CHOCOOBI BBIPAKECHIS
KOHIIEHTpaIMii pacTBOpoB B TuTpuMeTpuu. IlepBruunble
cTaHgapThl, TpeOoBanusi K HuM. DukcaHanbl. Bropuunsle
cTaHfapThl. Bupl kpuBbix TUTpOBaHUA. CKa4OK TUTPOBAHUSL.
Touka PKBUBaJIEHTHOCTH U KOHEYHAsI TOUKAa TUTPOBAHHS.




Kucnotno-ocHoBHOE
paBHoBecue. KucinotHo-
OCHOBHOE TUTPOBAHHE

CoBpeMEeHHBIC NPEJCTABICHUS O KHCIOTaX U OCHOBaHUSX.
[IpoTonutuueckas Tteopust bpencrena-Jloypu. KoHcTaHThI
KHUCJIIOTHOCTH W OCHOBHOCTH. KoOHCTaHTa aBTOMpOTOJNIM3A.
Awmdonutel. BydepHbie pacTBOpsI 1 UX cBOWcTBa. bydepHas
eMKOCTb. Bprunciienuss pH pacTBOpoB HE3apsIKEHHBIX H
3apsDKCHHBIX KHCIOT M OCHOBaHMM. KHCIOTHO-OCHOBHOE
TUTPOBAHUE. Nunukatopsl KHUCJIIOTHO-OCHOBHOTO
tutpoBaHus. pT UHIUKATOPOB, HHTEPBAJ MEPEX0Aa OKPACKH.
KpuBele TuTpOBaHHS CHIBHBIX W CIA0BIX KHCIOT |
ocHoBaHUil. DaKTOPHI, BIUSIONINE HAa BEIMYMHY CKauka Ha
KpuBOW TuTpoBaHus. OOIACTh MPAKTHYECKOTO MPUMEHEHUS
METOJIOB KUCIIOTHO-OCHOBHOTO TUTPOBAHUSI.

PKP
JIP

OKHUCIUTEIBHO-
BOCCTAHOBUTEIIHHEIC
peakuuu. Penokc-
TATPOBaHUE

OKUCIINTENTbHO-BOCCTAHOBUTENbHBIE ~ PEaKIMH U HUX
KJIaccU(UKaIHS. ITonsTue 0 pPEeNOKC-TIOTEHIHATIE.
CrannapTHbii pefokc-moTeHIan. KoHcTaHTa paBHOBECUS
PEIOKC-TIPOLIECCOB. Kpuseie OKHCIIUTENBHO-
BOCCTaHOBUTEIBHOIO TUTpOBaHUS. DAaKTOPHI, BIUAIOIIUE Ha
BEJIMYMHY CKAauyKa Ha KpPUBOM THUTpoBaHUA. MHIHUKATOpHI
PENOKC-TUTPOBAHUS. IlepmanranaromeTpus.
HuxpomaromeTpus.

PKP
JIP

Peaknun
KOMILIEKCOO0pa30BaHMs.
KommnekconomeTpuueck
0€ TUTPOBaHHE.

Kommuiekcuble coenuHenus. DakTopbl, BIHAIONIME Ha
MIPOYHOCTh KOMITJIEKCHBIX coeanHeHui. KoMIuiekcoHsl, Ha
npumepe IO/TA. KoMmmiekCOHOMETpUYECKOE THUTPOBAHUE.
MeramioxpomMHbIe WHJUKATOPBIL. Kpussie
KOMIUIEKCOHOMETPHYECKOTO TUTPOBAHMUSL. daxTopHl,
BIMSIOIIME Ha BEIMYMHY CKadyka Ha KPUBOM THTPOBaHUS.
OcHoBHBIE MIPHEMBI KOMIUIEKCOHOMETPHIECKOTO
TuTpoBaHus. IIpuMeHeHne Meroaa.

PKP
JIP

OO1m1as xapaKTepuCTHKA
(HU3UKO-XUMHYECKUX
METO/IOB aHAIIN3a

OcHOBHBIE METO/IBI (PUIUKO-XUMHUECKUX METOJIOB aHAIIN3a.
Ananutnyeckuii curfan. OCHOBHBIE MPHEMBI MEPEXoaa OT
BEJIMYMHBl AHAJUTHYECKOTO0 CHUTHAJA K KOHIIEHTPAIWU.
MeTtposiorndyeckie XapakTepUCTUKH METOA.

PKP

CHeKTpaJ'H:HLIe METOAbI
aHajJm3a.

B3anmopeiictBue  BemecTBa € DJIEKTPOMArHUTHBIM
M3JTy4ECHHEM. MonekynsapHas abcopOunoHHas
criektpockonust B YO u Bupumoii obmactu. MHdpakpacHas
CHEKTPOCKONHSA. ATOMHO-a0COPOIIMOHHASI CIIEKTPOCKOITHSL.
OMUCCUOHHBIN CIIEKTPaJIbHBIM aHaIu3.
PentrenoduyopecuienTHplii  aHanmu3. CxeMbl MPHOOPOB.
IIpuMeHeHne METOI0B.

PKP
JIP

BHCKTPOXI/IMI/I"ICCKI/IC
METOJBI aHaJIn3a.

Knaccudukamnus 3IeKTpOXUMHYECKAX METOJOB aHau3a.
[Horenmmomerpus.  TeopeTuyeckue  OCHOBBL  METOJAA
TOTEHIIUOMETPHUU: JIBOMHOM 3JIEKTPUUECKUN CIIOM,
BO3HUMKHOBEHHE MOTEHIIMAJIA HA TPAHULIE BJIEKTPO-PACTBOP.
OneKkTpoAbl B moTeHUuoMeTpuu. I[loTeHnmomMerpuueckoe
TUTPOBAHUE. [onsporpadus. Bonrsramnepomerpus.
AwmmepomeTprdeckoe TUTPOBAHUE. HNuBepcuonHas
BoJbTamnepoMerpus. [I[puMeHeHre MeTo10B.

PKP
JIP

10

Xpomatorpadus

Xpomarorpadus, Kiraccupuranus —XpoMaTorpapuueckux
METOJIOB aHaJIM3a. ATNmaparypa W TEXHHUKa BBITIOIHEHUS
XpomaTorpaudeckoro aHaausa. AHaJTU3 U METO/bI pacdera
xpoMaTtorpamM. Teopusi TeopeTHdecKHX Tapesok. ['azoBas
xpomatorpadus. KuakocTHas KOJTOHOYHAs XpoMaTorpadust.
TonkocoiHas (IIIOCKOCTHAS ) XpoMaTorpadusl.

PKP
JIP

11

Ot60p mpo06. [Moxrororka
npod K aHaIu3y.

CrocoOwr otbopa mpob. OtOop mpod Ta30B, KHUIKOCTEH,
TBepAbIX BeniecTs. [loTepu u 3arps3HeHus npu mpodooToope.
Xpanenune 1mpoOpl. IlogroToBka mpod K aHAIM3Y:
BBICYIIIMBaHME, paszyioxeHue mpoo. [lepeBox mpoOsI B pacTBOP

PKP




*pumeyanue: PKP — peiimuneosas konmponavHas paboma, JIP — nabopamopuas paboma

2.3.2 3aHsaTHS ceMHHAPCKOro Tumna (JadopaTopHblie padoThl)

dopma TeKyIIero

Ne HaumenoBanue nabopaTopHbIX paboT
KOHTPOJISI
1 |(B3BemmuBanwue. [IpurorosieHne pacTBOpPOB. JIP
2 |Turpumerpuyeckuii anamu3. KucaioTHO-OCHOBHOE TUTPOBAHHE.
CranmapTuzanus pacTBOpoB. MaTemaTuieckas 00padoTka JIP
PE3yJIbTaTOB SKCIIEPUMEHTA.
3 |OmpeneneHue KECTKOCTU BOABI METOJOM KHCIOTHO-OCHOBHOTO P
TUTPOBAHUS.
4 |CranpapTu3anus pacTBopa rnepmaHrasara kanus. OnpeneneHue
conepxanus xene3a(ll) Mmerogom okucIuTEIHLHO- JIP
BOCCTAHOBUTEJIBHOT'O TUTPOBAHMUSI.
5 |Ompenenenue o01IeH 3KeCTKOCTH BOJBI METOJIOM P

KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMSI.
6 |CnexTpodoToMeTpudeckoe onpeaeaeHue HUITPUT-HOHOB B
IpUPOHBIX BoAax. CeKkTpo(hoTOMETPUUECKOE OIIpEICTICHHE JIP
IepMaHraHaT-uoHa
7 |Onpenenenue pH pactBopos. [loTeHuromerpuyeckoe
OIpeJielIeHne HUTPAT-MOHOB B IPUPOJHBIX BOJIAX.
8 |Ompenenenue KaTHOHOB TSDKEJBIX METAIIOB METOJIOM
OyMmaxcHOU Xpomatorpaduu. Paznenenne KaTHOHOB TSHKEIBIX JIP
METaJIJIOB METOJI0OM HOHOOOMEHHOM XpomaTorpaduu.

3amura naboparopHoil pabotsl (JIP), Bemonnenue kypcosoro mnpoekra (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpaduyeckoro 3amanus (PI'3), mamucanue pedepara (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.

[Ipy wu3yyeHUM  JUCHUIUIMHBI ~MOTYT TNPUMEHSATCA  DJIEKTPOHHOE  OO0y4YeHHE,

JMCTaHIIMOHHBIE 00pa3oBaTeabHble TexHOoNoruu B cootBeTcTBUU ¢ PI'OC BO.

JIP

2.3.3 IlpumepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
BrinonHenue KypcoBbIX paboT (IPOEKTOB) yueOHBIM IUIAHOM HE MPEAYCMOTPEHO.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUus JJI CAMOCTOSTeIbHOH pPadoThl
o0yyaomuxcs Mo JMCHUIIHHE (MOAYJII0)
Ne Bux CP [TepedyeHs yueOHO-METOIUUECKOTO 06GCHGT-I?HI/ISI JACIIUTITUHBI

10 BBINOJIHEHUIO CAMOCTOSITEIbHON paboThI

1 |Ilpopaborka yueOGHOro|l. Meroauueckre peKOMEHIAMHN K OPraHU3alUK Ay JUTOPHOM
MaTepuaia, IOATOTOBKAa|U BHEAYAUTOPHON (CaMOCTOSITENIbHOI) paboThl CTYACHTOB:
K 3a4€Ty Metoanueckue ykazanus/ coct. T.II.  Cropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: KybOanckuii
roc.yH-T, 2018. 89 c.
2. Y4eOHMKU M 33JaYHUKU U3 CIUCKA OCHOBHOM JIUTEpaTyphl

2 (lloaroroBka K | YueOHoe nmocobue «AHanutrueckas xumus» / J[.A.UynpbiHuHa,
naboparopHoit padore  |JI.UM. I[Muns. — M-Bo obOpazoBanuss u Hayku Poc.®enepanuu,
Ky6anckuit roc.yH-T. — Kpacnonap: Ky0anckuit

rocyapcTBeHHbIN yHUBEepcuTeT, 2018. - 108c.




Y4eOHO-MeTOIYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONM pPabOThl OOYdYaIOIIMXCS M3
Yycila UHBAJIMJIOB U JIML C OFPaHUYEHHBIMH BO3MOKHOCTAMU 310poBbs (OB3) npenocrapistores
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist i1 ¢ HapyLeHUsIMUM OTIOPHO-/IBUTATENIBHOTO amapaTra:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTA,

— B (opme ayamnodaiina.

JlaHHBINA TNepeyeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yyJaroumxcs.

3. OOpa3oBaTesbHbIe TEXHOJIOTMH, NPHUMeHsieMble NPH OCBOCHHMH JHCHUIIIHHBI
(MmonxyJis)

B Xxozme wu3ydeHHs JUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIb30BAHME  CIIEIYIOIIMX
00pa30oBaTeNIbHBIX TEXHOJOTHM: JIeKIMH, JabopaTopHble paboThl, MpoOIeMHOE OOyueHHe,
MOJTrOTOBKA MUCHbMEHHBIX aHATUTHYECKUX paboT, caMocTosITeNIbHAst paboTa CTYACHTOB.

KoMIIEeTEHTHOCTHBIN MOAXOJ B paMKax MPENnoJaBaHUs IUCLMIUIMHBL pealu3yercs B
UCIIOJIb30BAaHUN HMHTEPAKTUBHBIX TEXHOJOIMM M aKTUBHBIX METOAOB (pa3dopa KOHKPETHBIX
CUTyallul, SKCKypCcHUM B crnenuaiusupoBaHHble saboparopun YHIIK «Ananuty, pemeHue
pOOJIEMHBIX CUTYallMi B COCTABE MAJIBIX IPYII) B COUETAHUU C BHEAYJIUTOPHOU pabOTOM.

[TperycMOTpEHBI KOHTAKTHBIE Yachl, B paAMKax KOTOPBIX IIPENIOAABATENb, C OJTHOM CTOPOHBI,
OKa3bIBACT WHIUBUIYaIbHbIE KOHCYJIBTALIUU IO XOAY BBIMOJIHEHHSI CAMOCTOSATEIbHBIX 3a/1aHUH, a
C IpYroil CTOPOHBI, OCYLIECTBIIIET KOHTPOJIb U OLEHUBAET PE3YNIbTATHl 3TUX MHAMBHUIYAJIbHBIX
3amaHuil. Jlns ¢ukcaluu TBOPYECKOTO MPOJBHKEHHUS HCHOJIb3YETCSd PEUTHHroBas cHCTeMa
OLIEHKM 3HAaHMH CTYAEHTOB IO pe3yjibTaTaM MPOBEPKH PEUTHHIOBBIX KOHTPOJBHBIX padoT,
INpPUMEHSIETCS 00CYXKJIEHUE pe3ylbTaToOB pPAOOTHI CTYAEHUECKHX HCCIIEI0BATENbCKUX TIPYIIIL.
HekoTtopele pa3fenbl  TEOPETHMUECKOTO Kypca pacCMaTpUBAKOTCS € MCIOJIB30BaHUEM
orepeKarolleld caMOCTOATEIbHOW pabOThl: CTYEHTHI MOJIYYaroT 33JaHUue Ha U3Y4EHHE HOBOI'O
MaTepuaia 10 €ro U3JI0KEHUs Ha JIEKIHUH.

NndopmanonHble  TEXHOJIIOTUH, TMpPUMEHSEMble TPU H3YYEHUHU  JAUCLMILIUHBI:
UCTOJIb30BaHUE  HMH(MOPMAIMOHHBIX  PECypcoB,  JOCTYNMHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNIbHBIE TEXHOIOTHH, TPUMEHSIEMbIE IPH U3YYSHUN AUCHUIUTNHBI
— JUIsl JIMIl C OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbsl MNPEIyCMOTPEHAa OpraHu3anus
KOHCYJIbTAIMM C NCIIOJIb30BAaHNUEM DJIEKTPOHHOM IOYTHI.

4. OueHoYHbIE CPeACTBA VISl TEKYLIEro KOHTPOJISI YCIeBAEMOCTH M NMPOMEKYTOYHOI
arrecTauuu

OrneHOYHBIC CpeNCTBAa TMpeAHa3HAYEHBI JJIi KOHTPOJIS W OICHKH 00pa3oBaTeNbHBIX
JTOCTHKEHUH O0OydaroluXcsi, OCBOMBIIMX MPOTpaMMy Y4eOHOW AUCUHUIIIHHBI «OCHOBBI
AHATUTUYECKON XUMHI.

OL[GHO‘IHBIG Cp€acTBa BKIIHOYACT KOHTPOJBHBIC MaTCpUaAIbl TSI IIPOBEACHUA TEKYILIETr O
KOHTpOJIs1 B (opMme 3amaHuii UIsi KOHTPOJBHBIX PEUTHHTOBBIX PabOT W MPOMEKYTOYHOI
arrecTanuu B popme BOIIPOCOB U 3a/IaHUN K SK3aMEHY.



CTpyKTypa OLIEHOYHBIX CPeICTB /Il TeKYlIeil i MPOMEKYTOYHOM aTTeCTAlluN

n/m

Kon 1 HammeHoBanme
WHAWKATOPa
(B COOTBETCTBHH C TI.
1.4)

PesynpTarer 00ydeHus

(B COOTBETCTBHH C TI.
1.4)

HanmenoBanue o1ieHOYHOTO Cp€acTBa

Texymuil KOHTPOJIb

IIpomexyTouHas
aTTecTalus

HIIK-1.1. Hcnonw3yer
3HAHUS XUMHH  JUIS
OTIHCaHUs, aHaIm3a,
TEOPETHIECKOTO u
9KCIEPUMEHTAITLHOTO
MOJIETTUPOBAHUS
XUMHYECKAX  CHCTEM,
SIBJIEHUA W TIPOLIECCOB
npu peleHnn
po(hecCHOHATBHBIX
3amaq

3HaeT
KOJINYECTBEHHOTO
XMMHYECKOTO aHAIIN3a,
TEOPETHIECKHUE OCHOBEI
XMMHUYECKUX U (pU3HKo-
XMUMHYECKHX  METOJIOB
aHaJIN3a, METOIBI
pasneneHus,
KOHIICHTPUPOBAHUS
BEIIeCTB,  OOPabOTKH
pEe3yJIbTaTOB aHAIN3a

OTallbl

Kontponbnas pabota mo
COOTBETCTBYIOLIEH TeMe,
paznery

Bomnpoc na
JK3aMEHe

yMeeT BEIOUpaTh METOT
WCCIIEIOBAHUS,
METOJIUKY MPOBEICHUS
IKCIIEPUMEHTA B
COOTBETCTBHH C
MOCTaBJICHHBIMHU
3a/1a4aMH, TUTAHUPOBATh
XUMUAYECKHUI
SKCIIEPUMEHT,
aHAIM3UPOBATh U
HHTEPIIPETUPOBATH
MOJTyYeHHbBIE
IKCIIEPUMEHTAIbHBIC
pe3yabTaThl, MPOBOIUTH
CTaTHCTUYECKYIO
00paboTKy
pe3yIbTaTOB,
OIICHUBAThH

3¢ (HEeKTUBHOCTD
IKCIEPUMEHTAIbHBIX
METO/IOB

JlaboparopHas paboTa

Bomnpoc na
JK3aMeHe

BJIAZICET TEXHUKOMN
JKCTIIEPUMEHTA,
npreMaMy U3MEPEHHS
(U3NYECKUX BEUYUH C
3aJaHHOM TOYHOCTBIO,
npreMaMy U3MEPEeHHUs
AHATUTHYECKOTO
CHUTHAaJIa; HaBbIKAMU
paboTs! Ha Mpubopax u
WHTEPIIpETAIUH
IKCTIEPUMEHTAIILHBIX
JAHHBIX

JlaGopaTtopnas pabota

Bomnpoc na
JK3aMEHe




TunoBbie KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEePHAJIbl, HeO0X0AMMBIE /151 OLEHKH
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA AeSITEeJIbHOCTH, XaPAKTEPU3YIOIIUX ITATbI
(opMupoBaHusa KOMIETEHINH B MpoLiecce OCBOEHHS 00pa30BaTeIbLHON NPOrpaMMbl

IIpumepHBIii NepevyeHb BONPOCOB IO TEOPHM MeTOJAa aHAJIN3a, MCIO0JIb3YyeMOro B

JIa00PATOPHOM NMPAKTHKYMeE, U 0COOEHHOCTSIM BbINOJIHAEMOI J1a00paTOPHOii padoThI:

1. Yro Takoe nepBuuHbIE cTaHAApTHBIE BeulecTBa? Kakue TpeboBaHMsI K HUM IIPEIbABISAIOTCSA?

2. HazoBute 0CHOBHBIE CIIOCOOBI IPUTOTOBIICHUS CTAHIAPTHBIX PACTBOPOB.

3. Kakwue pacTBopbI Ha3bIBalOTCS BTOPUUHBIMU CTaHIAPTHBIMU? KakuM 00pa3oM ycTaHaBINBAIOT
UX TOYHYIO KOHLIEHTpauuo?

4. JlaiiTe ompeneneHue CaeayomUM MOHATUSAM: TUTP PaCTBOPA; SKBUBAJICHT BEUIECTBA; (haKTOp
SKBUBAJICHTHOCTH; MOJIIpHAs KOHLEHTpAUus; MOJSpHas KOHUEHTpalUsl SKBHUBAJICHTA;
maccoBas noiisi. [IpuBenute GpopMyIibl, CBA3BIBAIOIINE STH MTOHSITHS.

5. B yem 3akitouaeTcs CyTh METOAa KUCIOTHO-OCHOBHOTO TUTpoBaHusa? Kakue peakiuu nexat
B OCHOBE 7TOro Mmerona? TpeOoBaHMs K peakuMsM B METOAE KHUCIOTHO-OCHOBHOTO
TUTPOBAHUS.

6. Kakwue BemiecTBa MOXXHO MPUMEHSTH B METO/I€ KHCIOTHO-OCHOBHOTO TUTPOBAHUS B Ka4eCTBE

tutpanrta? TpeboBanus.

C noMo1ibto KaKuX CTaHJAPTHBIX BEIIECTB MOXKHO CTaHIapTU3UPOBATh KUCIOTHI, OCHOBAHUS?

8. Kak ompenenuth Ha MpakTHKE MOMEHT OKOHYAHUsS TUTpOBaHUsA? YKa3aTb €ro Ha KpHUBOU
TUTPOBAHUS.

9. MHmukatopsl B METOJE KHUCIOTHO-OCHOBHOTO THUTPOBaHUS: TpeOOBaHUS, OCOOCHHOCTHU
CTPOEHHUS, OT YEro 3aBUCUT U3MEHEHNE OKPACKH U KaK 3TO MOXHO 00BsACHUTH? [Ipumepbl

10. Kak BeIOpaTh UHIUKATOP /AJIS KOHKPETHOTO TUTPOBAHUS?

11. [IpencraBuTh BUJ KPUBBIX TUTPOBAHMS CHIIBHBIX M CJIA0BIX KHUCJIOT U OCHOBAHMUN. YKa3aTb
TOYKY PKBUBAJIEHTHOCTHU.

12. Tlo kakoMy 3aKOHY HPOBOJUTCS pacyeT pe3yibTaToB TUTpoBaHuA? OOBSCHUTH Ha MPUMEpE
nabopaTopHOil paboTHI.

13. Ha yem OCHOBaH METO]] MOJICKYJIIPHON CIIEKTPOCKOINH B BUANMOMN 1 YD 00acTsX CreKTpa.

14. B3aumo/ieiicTBUE BEIIECTBA C PJIEKTPOMArHUTHBIM H3JIyueHHEM B BUAUMON u Y@ obmacTsix
CIEKTpa.

15. OcHOBHOM 3aKOH MOIJIOIIEHHS AJIEKTPOMArHUTHOTO W3IydeHUs. MoJspHbI KO3pPUIUEHT
CBETOIOIJIONIEHUS

16. CriexTp noryiomeHust U OCHOBHbIE (DOPMBI €0 MpeICTaBIECHUS.

17. JlaiiTe onpeneneHrne ONTHIYECKOM MIIOTHOCTH, MPOMYCKaHUSI.

18. Cxema ®DOKa. Jlerexktopsl. CrocoObl MOHOXpOMAaTH3alUU H3MydeHus. KakoB mpuHIun
nos6opa cBeTOQUIBTPOB IPU MPOBEIECHUN (POTOMETPUUECKIX U3MEPEHHI?

19. OcHoBHBIE OTIUYHS CTIEKTPOPOTOMETPOB OT HOTOIIEKTPOKOIOPUMETPOB.

20. Crioco0bI mepexo/ia 0T aHATUTHYECKOTO CUTHAIA K KOHIICHTPAIIMU B METOJIE MOJICKYIISIPHOM
CHEKTPOCKOMUU B BUANMON U YD 00JacTsIX CHEKTpA.

21. Ha yemM OCHOBaHBI AJIEKTPOXHUMHUYECKHAE METO/IbI aHAIIN3A.

22. CymHOCTh METO0/1a TOTEHIIMOMETPHH.

23. YeM OTIIMYAIOTCS DIIEKTPOIBI CPABHEHHUS OT U3MEPUTEILHBIX 3JIEKTPOI0B?

24. OnumuTe NpUHLIUI paboThl XJI0pCcepeOpsSHOTO AMEKTPOIa.

25. TpuHIMT TeHCTBUS METATMYECKHUX JICKTPOJIOB.

26. NouncenektuBHbBIC 11eKTpoIbI? CTEKISIHHBIN 3neKTpo . OnpeneneHue pH.

27. CriocoObl  mepexofa OT aHAIWTHYECKOTO CHTHaJlla K KOHIEHTpPAlMd B  METOJE
NOTEHLIUOMETPUH.

28. IloTeHImoMeTprYECKOE TUTpOBaHUE. B Kakux KOOpAHMHATaX MOXHO IOCTPOUTH KPHUBYIO
NOTEHLIMOMETPUYECKOTO TUTPOBAHUSA?

~

IIpuMepsbl peiiTHHIOBBIX KOHTPOJIBHBIX PAa00T MO AUCHHUIIHHE



PeiiTuHroBasi KOHTpoJIbHast padora Nel
no teme «Kucnomno-ocnosnoe pagnogecue u KUC10MHO-0CHOGHOE MUMPOGAHUEY
TUITOBOM BAPUAHT
1. Chopmynupyiite 3aK0H ISHCTBYIOIIUX MACC JIJIsl PABHOBECHBIX CHCTEM. 3aHUIINUTE KOHCTAHTHI
paBHOBECHS JISl CIIEAYIOIIUX MPOLIECCOB: aucconuanuu MypaBbrHoi kuciotet HCOOH + Ho O+
HCOO™ + H30"; xommekcoobpazopanus Ag* + 35,032 <> AQ(S203)s™; (3 6anna).
2. YKaXUTe OCHOBHBIE TOJIOXKEHUSI TTPOTOIMTHYECKOW Teopuu bpéucrena-Jloypu. Paccunraiite
pH pactBopa, B kotopom conepxurcs 0,1 M HCOOH u 0,25 M HCOONa (KaHCOOH =1,8-10
(5 6annos)
3. Ompenenute (GakTOp SKBUBAICHTHOCTH W MOJSPHYIO MAacCy OJKBHUBAJICHTa KHCJIOTHI B
peakuun:H2SO3+ 2KOH=K,SO03 + 2H,0 (2 6anra)
4. Yro Takoe MepBUYHBIC CTaHIAPTHEIC pacTBOphl? Kakue TpeOoBaHMS K HUM MPEIbSIBISIFOTCS?
HazoBuTe OCHOBHBIE CHOCOOBI MPUTOTOBIEHUS CTaHIAPTHBIX PAacTBOpoB.B MepHoil konbe Ha
500,0 mn pactBopuiu 1,4356 r maseneBoit kucinotbl (H2C204-2H20). Onpenenure MoJISIpHYIO
KOHIICHTPALIMIO, MOJISIPHYIO KOHIIEHTPALMIO SKBHUBAJICHTA W TUTP MOJy4deHHOro pactBopa(b
6ann08).

PeiiTuHroBasi KOHTpoJbHasA padora Ne2
10 TeMe «OKucaumenbHo-60CCMaHO8UmMenbHoe U KOMNIeKCOHOMEMPUYECKoe MUMmpoeanue
TUIIOBOY BAPUAHT
1. PacctaButh k03(pPULMEHTH U ONpPEAETUTh MOJSPHYIO Maccy SKBHUBAJEHTAa OKUCIUTENS B
YPaBHEHUU OKUCIIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINU:
Cr07%+I+H* = Cr¥*+1,+H,0 (5 6an108)
2. IlepmaHraHaTOMETpHs; YpaBHEHUS, JIEXKAIFE B OCHOBE MCIIOJIb30BAaHUS TIEpMaHraHaTa Kajus
B KauecTBe okuciurens. [IpurotoBieHue, XpaHeHue M craHaapTuzanus pactBopa KMnOa.
[Tpuunnbl n3menenust Tutpa pactsopa KMnOs. Ilpumenenue metona. Paccuntars maccy xenesa
B | 1 pactBopa, eciu Ha TtuTpoBanue 20,00 mu ero 3arpaueno 15,70 mu 0,1004 M pactBopa
KMnOg4 (f=1/5). (5 6anros)
3. MertannoxpoMHble HHAUKATOpbl. MeXaHu3M HX JeHCTBUS, TpeOOBaHHs K HHAUKATOPaM.
[TpuBenuTe npuMepsl METAIJIOXPOMHBIX HHAWKATOPOB. (3 O6anios)

PeiiTuHroBasi KOHTpoJbHas padora Ne3
110 TeMe «Pu3uKo-xumuueckue memoovl AHAIUZAY»
TUIIOBOY BAPUAHT
1. Ha uem ocHOBaH MeTO/1 MOJIEKYJISIPHOM CIIEKTPOCKONUH B BUAUMON U Y P 00macTsax crekTpa.
CriekTp NOrJomeHus 1 OCHOBHbIE (POpMBI ero mpeacTaBieHns. OCHOBHOM 3aKOH IMOTJIONIEHUS
AJIEKTPOMArHUTHOTO M3Iy4deHMs. JlaliTe ompeneseHne ONTHYECKOM IJIOTHOCTH, MPOIYCKaHUS.
Cxema ®DOKa, ocHoBHble y371bl npubopa. KakoB mnpunHimn mnoadopa cBETOQUIBTPOB NpU
poBeIEHUHN (POTOMETPUUECKUX U3MEPEHUIA? CriocoObl  mepexojila OT aHAJIUTUYECKOTO
CUTHaJIa K KOHIIEHTPAIMX B METOJI€ MOJIEKYJISIPHON CIIEKTPOCKONUU B BUuguMon u Y@ obmactsax
creKTpa. (5 6annos)
2. Xpomartorpamma. Kakoii OCHOBHOH mapameTp UCIOIB3YIOTCS ISl MACHTH(UKAIIMY BEIIECTB B
xpomarorpadguu? Ha3zoBuTe OCHOBHBIE MapaMeTpbl, HCIOIb3yeMbIE ISl KOJIWYECTBEHHBIX
u3Mepenuii B xpomarorpaduu. O0paboTka pe3yabTaToB XpomaTorpadudeckoro anammsa. (5
bannos)
3. IloTeHIMOMETPHYECKOE THTPOBaHWE. B Kakmx KOOpAWHATaX MOXKHO TOCTPOHUTH KPHBYIO
MOTEHIIMOMETPUYECKOTO TUTPOBAHHMS M KaK ONPEACTUTh O0bEM B TOYKE SKBUBAIEHTHOCTU?
[IpumeneHnne MeToa U €ro MPEUMYIIECTBA. (5 6aL108)

Kpumepuu ouyenku peiimunzoevix KOHmpovhoix paoom: 15-12 6amioB - «OTIUYHON,
11,5-8,5 — «xoporio», 8-5 — «yI0BIETBOPUTEIBHOY, MEHBIIIE 5 - «HEYJOBIECTBOPUTEIHHO



3adeTHO-IK3aMeHAIlMOHHBbIE MaTepuajdbl [Jsi INPOMEXKYTOYHOH aTTecTanuu

(3K3amMeH/3a4eT)
Bonpocs! k 3k3aMeny:

1. AnanuTnueckas XuMus Kak Hayka. MeTosl aHanu3a. Metoauka aHanu3za. OCHOBHBIE CTAMH
XUMHYECKOI0 aHAJIN3a.
2. XHMMHUYECKOE PaBHOBECHE B FOMOICHHBIX cHcTeMax. 3aKoH JeicTByromux mMacc. KoHcranTa
paBHOBECHsI: TEPMOJMHAMHUYECKas, peajbHas M YyclIoBHasA. AKTUBHOCTh. Koadduuument
aKTUBHOCTH. MoJIbHAS [0 HOHA.
3. Turpumerpuyeckue MeTOAbI aHaau3a. TpeOOBaHUS K pEakIUsIM B TUTpUMeTpuu. [lepBudnbie
U BTropuuHble cranaapthl. [Ipumepsl. Crangaptuzanus. CnocoObl THTPOBaHUS: IPsIMOE, 00paTHOE
Y 3aMECTUTEIIBHOE.
4. Tlporonutnueckas treopust bpencrena-Jloypu. OcHOBHBIE €€ MOI0XKEHUS.
5. Tonstue o OydepHbx pacTBopax. Mexanusm OydepHoro aevictBus. bydepHas emKocTb.
[Tpumepst OyepHBIX CUCTEM.
6. KucnorHo-ocHoBHOe TuUTpoBaHHe. KpuBBIE TUTpOBaHMS KHUCIOT W OCHOBAaHUU. DakTOpHI,
BIIMAIONINE HA CKa4yoK. [IpakTnyeckoe MpUMEHEHNE KUCIOTHO-OCHOBHOIO TUTPOBAHHS.
7. Vnnukatopsl, npuMeHsiemMble B Merone. MHTepBan mepexoja KUCIOTHO-OCHOBHOI'O
MHIMKATOpa.
8. Kakas peakuusi Ha3pIBaeTCs OKHCIHUTEIBHO-BOCCTAHOBHUTENBHON? UTO Takoe OKHCIUTENb U
BOCCTaHOBUTEIb?
9. [aiire omnpeneneHne CTaHIAPTHOMY OKHCIHTEIHHO-BOCCTAHOBUTEIHFHOMY TOTCHIIHATY.
VKaxkuTe €ro B3aUMOCBS3b €  KOHUEHTPAUUSMU  OKUCIMTEIbHO-BOCCTAHOBUTEIBHOU
CONPSIKEHHOM ITaphl.
10. KoHcTaHTa OKUCIUTENHHO-BOCCTAHOBUTEIHLHOIO PABHOBECHSI.
11. Yro Takoe raJpBaHUYECKHI 3JIeMEHT? Y CTPOMCTBO ralbBAaHUYECKOTO AJIEMEHTA, TIPUMEPHI.
12. CranpapTHBIH BOJAOPOIHBIN SIEKTPOI.
13. Kpussle pegokc TuTpoBaHus. UHANKATOPHI, IPUMEHSIEMbIE B PEJIOKC THTPOBAHUH.
14. Tlepmanranaromerpus. [lpuroroBnenue u  craHzapTuszauus pabodyero  pacTBopa.
[TpakTHyeckoe UCIOIb30BaHUE.
15. HNonometpus. [IpuroroBnenue u cranaapTuzanus pabounx pactsopos. MHankaTop B MeToze
MOJIOMETPUH, OCOOEHHOCTH €ro UCIOoJb30BaHus. [I[puMenenue meroaa.
16. KommnekcoobpazoBanue. Ilonatue o KomilekcooOpa3zoBarese, JUIaHIAe U JOHOPHO-
aKILIETITOPHOM MEXaHU3Me 00pa30BaHUsI XUMUYECKON CBS3H.
17. dakTopsbl, BAUIOMINE HA YCTOWYMBOCTh KOMIUIEKCHOTO COETUHEHNUSI.
18. KoHcTaHTa YCTOHYHMBOCTH KOMIUIEKCHBIX COCIMHEHUH: TepMOIUHAMUYECKAs, peajbHas |
yCIIOBHasl.
19. Kommekcomerpus. DJITA. OcobenHocTH B3auMoecTBrs MeTauioB ¢ DJITA.
20. Kommiekcomerpuueckoe TuTpoBanue. IIpsamoe, oOpaTHOE, BHITECHUTENIFHOE M KOCBEHHOE
tuTpoBanue. KoMriiekcoHoMeTpuyeckoe omnpeAesNeHue Kaiublusg u Maraus. OmnpeneneHue
KECTKOCTH.
21. Knaccudpukamus (QU3NKO-XMMUYECKHX METOMOB. [lMama3oH ompeensieMbIX COJIEpyKaHHA.
[Tpenen oOHapysxeHus. AHanUTHYEeCKUN curHai. CriocoObl mepexoa OT aHaTUTUYECKOT0 CUTHAA
K KOHIEHTPALUU: TPagyupOBOYHbIN rpaduK, CTAHIAPTHOM 100aBKH, OJHOTO ATaJIOHA.
22. B3aumoJieliCTBUE BEIIECTBA C JIEKTPOMArHUTHBIM u3nydeHueMm Y @- u BUAUMON o0nactu
CHEKTpa.
23. Cnekrpodoromerpus. 3akoH byrepa-Jlambepra-bepa. Cxema ®IKa KauecTBeHHbIl 1
KOJIMYECTBEHHBIN aHAIIN3.
24. KonebarenbHas cnektpockonusi (MK-cnekrpockonusi). XapakrepucTuieckue (BaJIeHTHO
CUMMETPUYHBIE U aCCUMETPHUUHBbIE, Ne(OPMALMOHHbIE) U cKeleTHble KoneOaHus. Cxema WK-
crektpomerpa. KauecTBeHHBIN 1 KOJIMYECTBEHHBIN aHAIH3.



25. AToMHO-abcOpOIIMOHHAsT ~ CHEKTpocKomusi.  Pe3oHaHcHoe — wm3mydeHue.  VICTOUHUKH
pezonancHoro wu3nydeHus (JIIIK wu Oe3anmextpomnas namma). Cxema mpudopa. CrocoOsb
aroMu3zauny. KonmuecTBEeHHBIN aHAIU3.

26. ATOMHO-3MHCCHOHHAs criekTpockonus. [Tomyuenue ciekTpoB ucnyckanus. Cxema nmpudopa.
[Tporieccrl, MPOTEKAIONIME B HCTOYHUKE BO30OYKIeHHS. KauecTBEHHBIM W KOJIWYCCTBEHHBIN
aHaJIn3.

27. Meron ¢poromerpun rutaMeHH. JlJisi KaKuX JIEMEHTOB 11eJIeCO00Pa3HO HCIIONB30BATh ITOT
METO/I.

28. [orenumomerpus. MoHOMETpHS. DIEKTPOIBI, UCTIOIL3YEMbIE B TOTCHIIMOMETPHUH.
KonuyecTBeHHbI aHaIU3 B oTeHIIMOMeTpuHn. Y paBHeHue Hepuera u Hukonbckoro.

29. Bonpsramnepomerpusi. KonnuecTBeHHBIN aHanu3 B nossporpaduu, ypasHenue MibkoBuya.
[Tonsiporpamma.

30. NuBepcuonnas Boabrammepomerpust (MBA). OCHOBHBIE 3TaIlbI ITpoIiecca aHaIN3a.
[Tpeumymectsa UBA nepen monsporpadueii.

31. Xpomarorpadus. Knaccupukarus xpomarorpaguueckinx MetogoB. CyIIHOCTh METOAA.

32. TazoBas xpomarorpadus. [logsuxHas gaza. Xpomarorpamma. XapakTepUCTUKU
xpomatorpadupoBanus. KauecTBEHHBINM U KOJTMYECTBCHHBIN aHAIIN3.

33. Tonkocnoitnas xpomartorpadus. OTHOCUTENbHOE NepeMeleHue mITHa. KauecTBeHHBIN 1
KOJINYECTBEHHBIN aHAJIN3.

34. XunkoctHas xpomarorpadus. [IpuHimn moadopa cocraBa MmoaBMKHOM (asbl. JlocTonHCTBA
u npenmyiiectsa BOXKX nepen razosoii.

35. IIpobGonoaroroBka. OCHOBHBIE STambl MOJATOTOBKU MPOO K HCIBITAHMSIM: BBICYIIMBaHUE,
paznoxenue 1pod. Kucnornas wmunepanuzanus u CBY-munepanuzamnus. loctouHcTBa M
HEJOCTAaTKHU.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUs

Ouenka Kputepuu onieHnBaHus 10 SK3aMEHY
Bhicokuii OLEHKY «OTJIMYHO» 3aCHYKHUBACT CTYCHT, OCBOUBIIHUI 3HAHUS, yMeHus,
YPOBEHD «5» KOMIIETCHITMH ¥ TCOPSTHYECKUI MaTepHai 0e3 MpoOeIIOB; BHITTOTHUBIITUI
(oTmuno) BCE 3aJlaHUs, NPEIYCMOTPEHHbIE Y4YeOHBIM IUJIAHOM Ha BBICOKOM
KaueCTBEHHOM YPOBHE; NPAKTHYECKHE HABBIKH MPO(ECCHOHATHLHOTO
MPUMEHEHUS] OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI.
Cpenamii OIICHKY «XOpOIII0» 3aCIyKUBAET CTYACHT, MPAKTHYECKH TOJHOCTHIO
YPOBEHB «4» OCBOUBILIUH 3HAHUSI, YMEHU S, KOMIIETEHIIUHN U TEOPETUUECKHI MaTepual,
(xopor10) y4deOHbIE 3allaHusl HE OIICHEHhl MaKCUMAJbHBIM YHCJIOM 0ajuioB, B
OCHOBHOM C()OPMUPOBAI MPAKTUIECKUE HABBIKH.
[Toporossrii OIICHKY «YyJIOBJICTBOPHUTEILHO» 3aCITy)KUBAaeT CTYACHT, YaCTUYHO C
YPOBEHB «3» npobenaMyd  OCBOWBIIUN  3HAHUS, YMEHHS, KOMIIETEHIMH |
(YIOBIIETBOpUTE | TEOPETHYSCKUH MaTepuall, MHOTHE yueOHBIe 3aJaHus JH00 He
JILHO) BBIIOJIHMII, JUOO OHH OIIEHEHBI YHCIOM OayioB ONM3KHM K
MUHUMAJIBHOMY, HEKOTOPBIC TPAKTHYCCKHE HABBIKHA HE CPOPMHUPOBAHBI.
MuHUMaNbHBI | OIEHKY «HEYJOBIETBOPUTEIHHOY 3aCIIy)KHBAET CTY/IEHT, HE OCBOUBIIUN
YPOBEHB «2% 3HAHUS, YMEHUS, KOMIICTCHIIMN U TEOPETUICCKUI MaTepuaj, ydeOHbIe
(HeyIOBIETBOPHU | 3a/laHUs HE BBIMOJHUI, IPAKTUYECKUE HABBIKA HE CHOPMUPOBAHEI.
TEJIHLHO)

OneHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH
3JI0pOBbsI BEHIOUPAIOTCA C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3UYECKHX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMJAM U JINLIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37J0POBbS
IIPEAOCTABIIACTCA JOMOJHUTEIIBHOE BPEMS AJIs IOArOTOBKH OTBETA HA DK3aMEHE;



— P MPOBEICHUH MPOILETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHUS MHBAIUOB U JIUII C
OTrPaHUYCHHBIMH BO3MOXXHOCTSIMH 3I0POBBSI TIPEAYCMAaTPHBACTCSI UCTIONB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU,

— TIpY HEOOXOJAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbS
W UWHBAJIWAOB IIpOLIEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS M0 AWCIMILIUHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpEeIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM HMX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

JJist U1 ¢ HapYIICHUSIME 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist JTUI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

5. [lepeyenb yueOHO JJUTEPATYPBbI, HHGOPMAIIMOHHBIX PECYPCOB M TEXHOJIOTHii
5.1. YueOHasi auTeparypa

1. OcHOBBI aHATUTUYECKON XUMHUU: YU€OHUK /Ui cTyAeHTOB By30B B 2 T. T. 1 / [T. A. bonbiosa
u 11p.]; mox pexn. FO. A. 3onoroBa. - 6-u3n., nepepad. u goim. - Mocksa: Akagemus, 2014. - 391 c.

2. OCHOBBI aHATUTUYECKON XUMHH: y4eOHUK /IS CTyJeHTOB By30B B 2 T. T. 2 / [H. B. AnoB u
ap.]; mox pen. FO. A. 3o1oToBa. - 6-e u3a., nepepad. u jomn. - Mocksa: Akagemus, 2014. - 410 c.

3. BomotoB 1O.A. BBenenue B aHATMTHYCCKYIO XHMHIO [DIEKTpOHHBIH pecypc]: ydeOHOE
nocobue/ FO.A. 3o10T0B. — DnekTpoH.n1aH. — Mocksa: U3natensctBo «JlabopaTopust 3HaHUN»,
2016. — 266¢. — Pesxum pocryma: https://e.lanbook.com/book/84079

4. Yynpeauna, [[.A. Ananutuueckas xumus: yue0. nocooue / J[.A.Yynpeauna, JI.W. [Tuns. —
M-Bo oOpa3zoBanus u Hayku Poc.®enepaunu, Kybanckuit roc.yu-1. — Kpacnonap: Ky6anckuii
rocyiapcTBeHHbIN yHuBepcuteT, 2018. - 108c.

5. OOBEKTHl OKpYXKAIOLIEH Cpefpl M MX AaHAIMTUYECKUH KOHTpPOJIb: ydyeOHOe Mmocobue ams
CTyIeHTOB By30B B 2KkH. KH.1 O0bexThl okpyxkatoiieil cpeapl. Meronbl 0T00pa U MOATOTOBKU
npo6. Metonsl pazaenenus U koHentpuposanus / oz pea. T.H. [llexosuosoit. — Mock. ['oc. yH-
T uM. M.B. JlomonocoBa; Kybanckuii roc.yu-T. —Kpacuongap: Apt-Oduc, 2007. — 348 c.

6. OOBEKTHl OKpYXKAIOWIEH Cpefpl M HMX AaHAIMTUYECKUN KOHTpPOJIb: ydueOHOe Mmocobue ams
CTyZIeHTOB BYy30B B 2kH. KH.2 MeTtoasl aHanm3a 00beKTOB Okpyxaromei cpenbl / moa pea. T.H.
[lexoBmoBoit. — Mock. ['oc. yu-T um. M.B. JlomoHocoBa; KyOauckuii roc.yH-T. —KpacHomap:
Apt-Oduc, 2007. — 380 c.

7. Bypsuina, M.}O. AToMHO-a0cOopOLIMOHHBIN aHaIU3 C aTOMU3AIMEN B INIAMEHH: TEOPETHUECKUE
OCHOBBI MeTOJa W o0opyaoBaHHe: ydeOHOe mocobme / M-Bo oOpa3oBaHHWsI W HAyKH
Poc.®enepaunn, KybGanckuii roc.yu-r. — Kpacnonmap: KybOaHnckuii rocygapcTBEHHBIH
yHuBepcuret, 2010. - 95 c.

8. Bypsumn, M.}O. AToMHO-a0COpOIIMOHHBIN aHAIN3 C AaTOMU3AIIMEH B IJITAMEHU: CXEMa aHaJIN3a
W YCIIOBHUSI OMpEJEICHUsI JJIEMEHTOB: y4ueOHoe mocobue / M-Bo oOpa3oBanus u Hayku Poc.
Oeneparun, Kybanckuii roc.yn-1. —Kpacnonap: KyOaHckuii rocynapcTBEHHBIH YHUBEPCHUTET,
2010. - 107 c.



https://e.lanbook.com/book/84079

9. Lonko, T.I'., [ToTeHIMOMETpUYECKIE METOIBI B aHAIH3E 00BEKTOB OKpYyxaroriei cpeast / T.I.
[{ronko, O.b. Boponosa, H.A. Hukonaesa, B.B. Konmma. - M-Bo obpazoBanusi u Hayku Poc.
Oeneparnun, Kybanckuii roc.yH-T. — Kpacnonap: KyOaHckuil rocyjapcTBEHHBI YHUBEPCUTET,
2014.

10. Brnacosa, E.I'. AHanuTHueckas XUMMs: XUMUYECKHE METOJbl aHaiu3a [DJIEKTPOHHBIN
pecypc]: yueonuk / E.I'. BmacoBa, A.®. XKykos, N.®d. Komocora, K.A. Komaposa; nox pex.
[Merpyxuna O.M., Ky3nenosoii JI.Lb. — Dnekrpon.nan. — Mocksa: U3narenbctBo «JlabopaTopus
3HaHui», 2017. —467c. — Pexxum noctyna: https://e.lanbook.com/book/97407

5.2. Ilepuoguyeckasi Jureparypa

«KypHain aHanmuTHYECKON XUMUMY, «3aBoIcKast 1aboparopus. JluarHocTuka MaTepuaioBy,
«AHaIUTHKA U KOHTPOIbY», «HxeHepHas skonorus», «Mcnoap3oBanue n oxpaHa IPUPOIHBIX
pecypcoB B Poccum», «Okonoruueckue BeIOMOCTH», «JKojornyeckue Hopmbl. llpaBuna.
Nudopmanusy»

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ/Ie COBPeMeHHble NMpogeccHOHATbLHbIE §a3bl

JAHHBIX U I/IH(l)OpMaIH/IOHHI)Ie CIIPaBOYHbLIC CHCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemsl (IBC):

1. DBC «FOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJINMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ipodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudnuorexa (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccniickoit
atdopme HaydHbIX )KypHatoB HOMKOH http://archive.neicon.ru
7. HaumonanpHass »5ieKTpoHHass OuOnHoTeka (JAOCTynm K DJIEKTPOHHON OuOIHMoTeke
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmmorexu (PI'B) https://rusneb.ru/
8. Tlpesumentckas oubmmorexa um. b.H. Enprmna https://www.prlib.ru/
9. DnektponHas komtekuus Oxcdopackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: _https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcuterckas unpopmaimontas cucrema POCCUS http://uisrussia.msu.ru

agkrwnE

HNudopMmannoHHble CIPABOYHbIE CHCTEMBI:
1. KoncynsranT [lntoc - cipaBouHas mpaBoBas cucTeMa (JOCTYII 1O JIOKaIbHOM CeTH ¢
KOMITHIOTEPOB OMOTMOTEKH )
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Pecypchbl cBOOOIHOTO J0CTYyHA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJICKKUX JauccepTanmid hitp://www.nlc-bnc.ca/thesescanada/

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

4. MWUHHCTEPCTBO HayKH U BhICIIEro oopazoanusi Poccutickoii deneparu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Hudopmarnmonnas cuctema "EquHoe okHO q0CTyIa K 00pa3oBaTeIbHbIM pecypcam’
http://window.edu.ru/;

7. Enwmnas koyutekuus nupoBbX 00pa3oBaTelibHbIX pecypcos http://school-
collection.edu.ru/ .

8. dexepanbHBIN HEHTP HH(OPMAIIIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ruf);

9. IIpoekt ['ocymapcTBEHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"Oo0pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaoHHbIN moptain "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

12. CnoBapu u sHIMKIONenuu http://dic.academic.ru/;

13. OOpazoBarenbHbIii mopTan "Yueba" http://www.ucheba.com/;

14. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit @exepannn”. Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIC JIEKTPOHHBbIC 00pa3oBaTe/ibHbIe M HH(POPMALMOHHBIE PeCypPChI

KyoI'y:

1. Cpena moayiapHOTO IuHamMuueckoro oOyuenwus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4€OHO-METOAMYECKUX KOMILIEKCOB, ITyOJIUKalUNA 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHPOPMAIMOHHBIX pecypcoB Kadeapbl HH(HOPMALMOHHBIX
oOpazoBarenbHBIX TeXHOMOTHH http://mschool.kubsu.ru;

4. DnexTpoHHbI apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

5. DnekTpoHHbIE 00pa30BaTeNIbHBIE pecypchl Kadenpsl MH()OPMAIMOHHBIX CHCTEM U
TexHosioruil B oopazoBanuu Kyol'Y u nayuno-meroaudeckoro xxypHaia "[IIKOJIbBHBIE I'OJIbI"
http://icdau.kubsu.ru/

6. MeTonnueckne yKazaHusi 1Jisl 00y4arOIIUXCS 110 OCBOEHUIO T CUMIIMHBI (MOLYJIs1)

VYcnennoe 0CBOEHUE TUCHUIIITUHBI TPEANOIaraeT akTUBHOE, TBOPUECKOE YUaCTHE CTYICHTA
MyTeM TUIAHOMEPHOM, MTOBCETHEBHON PabOTHI.

Paboma c koncnexkmom nexkyuii

[IpocMOTpeTh KOHCTIEKT HEOOXOIMMO Cpa3y MOCIIE 3aHITHI, OTMETHTh MaTEpPHaJI KOHCIIEKTa
JIEKIIUH, KOTOPBIA BBI3BIBACT 3aTpyAHEHUs id MoHUMaHus. [lombpITaThCs HAWTH OTBETHI Ha
3aTPYIHHUTEIbHBIE BOITPOCHI, HCTIOIB3Ys PEKOMEHIYEMYIO IUTepaTypy. Eciiu caMoCTOSITeNIbHO HE
yiaercsi pa3o0parbcs B Marepuaie, copMyIupoBaTh BOMPOCH U OOPATHTHCS 32 MOMOIIBIO K
MIPETNO/IaBaTEII0 Ha KOHCYJIBTAIIMN WU OJTMKANTIICH JISKITHH.

PerynsipHo oTBOAMTH BpeMms Jisi MOBTOPEHUsS MPOMJAEHHOTO MaTepuasa, MpoBeEpssl CBOU
3HAHMS, YMEHUSI M HABBIKU TI0 KOHTPOJIHHBIM BOIIPOCAM.

Buvinonnenue nabopamopnuix pavom

[lepen mocemenuem Jnaboparopui  HEOOXOAMMO  H3YyYUTh  TEOPHIO  BOIPOCaA,
MPEANOIaraéMoro K HCCICAOBAHUIO, O3HAKOMUTHCA C PYKOBOJACTBOM IO COOTBETCTBYIOLIEH
paboTe U MOArOTOBUTH MPOTOKOJ MPOBEICHUS PaOOTHI, B KOTOPBII 3aHOCUTCS:
— Ha3BaHHe paldoThI;
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— 3arOTOBKH TaOJHII ISl 3aIIOJTHEHHSI SKCIIEPUMEHTAILHBIME TAHHBIMU HAOIIOICHU;

— YpaBHEHMSI XHUMHUYECKUX peaKLUUi MpeBpalleHuil, KOTOpble OYAYyT OCYIIECTBIEHBI IMpU
BBIMIOJTHEHUH SKCIIEPUMEHTA;

— pacyeTHbIe (HOPMYIIBI.

OdopmiteHne 0TYETOB JOIKHO IPOBOIUTHCS MOCIIE OKOHYAHUS Pa0OTHI B JIa0OPaTOPUH.

JlJ1s TOATOTOBKM K 3alllUTe OTYETa MO0 JabopaTopHO paboTe cienyeT MpoaHAIU3UPOBATh
AKCIEPUMEHTAJIbHBIE pPE3YyIbTAThl, COMNOCTABUTh MX C HU3BECTHBIMU TEOPETUUYECKUMU
MOJIO)KEHUSAMU WJIM CIPABOYHBIMHM JIaHHBIMH, OOOOIIUTH PE3yNbTaThl HCCIEIOBAHUN B BUIE
BBIBOJIOB 110 padoTe.

Iloozomoexa Kk KOHmMpPOALHBIM padomam

KonrtponbHas paboTta BeIoIHSAETCA B (hOpME MMCEMEHHOTO OTBETA Ha BONPOC 3aIaHHs UITH
pemienus 3agaun. CoaepkaHue MOArOTOBIEHHOTO CTYJAEHTOM OTBETa Ha MOCTaBJICHHBINA BOIPOC
JOJDKHO TOKa3aTh 3HAHHWE aBTOPOM TeOpuM Bompoca. [IpakTuyeckue 3anaHusi, BBIHOCUMbIE Ha
KOHTPOJIbHYIO pa0OTy, COCTaBJIEHbI HA OCHOBE YIIPaKHEHUH U 3a/1a4, BHIOTHSABIINXCS B TEUCHUE
cemectpa. PekoMeHayeTcss BEpHYThCA K 3THM YINPAXKHEHUSIM U YTOUYHUTH MX BBIMOJHEHUE MPHU
MOJTOTOBKE K KOHTPOJbHOU pabote. Cienyer oOpaTuTh BHMMaHHE HAa TO, YTO BBIIOJIHIEMOE
3aJjaHie JJOJDKHO OBITh TOAKPEIVICHO OOBSICHEHHEM TOTO WJIM WHOTO MPEUIaraéMoro pPerieHHs.
[Tpu Hamu4uM BOIIPOCOB, Mepel] KOHTPOJIBbHON paboToi HEOOXOJUMO MPOKOHCYIBTUPOBATHCS C
npenoaaBaTesieM.

Memoouueckue pekomenoayuu K coaue 3auema

CrynenTsl 00s13aHbI CIATh 3a4€T B COOTBETCTBUM C PACITUCAHUEM M YU€OHBIM IJIAHOM. 3a4eT
aBIseTcs (GOPMON KOHTPOJISI YCBOEHUS CTYJIEHTOM Y4€OHOM MporpamMmbl 10 AUCHUIIIIMHE WU €€
YaCTH, BBITIOJTHCHHUS MPAKTUICCKUX, KOHTPOJIBHBIX, peepaTUBHBIX padoT.

Pesynbrar cmaum 3auera Mo MPOCIYHIAHHOMY KYypCy JOJDKEH OIEHUBATHCS KaK HMTOT
JESITEIbBHOCTH CTYJIEHTa B CEMECTPE, @ UMEHHO - [10 TOCELAeMOCTH JIEKLIUH, pe3ybTaTaM padoThl
Ha MPAKTUYECKUX 3aHITHUSX, BBIMOJIHEHUS CAMOCTOSATeNbHOM paboThl. [Ipu 3TOM nomyckaercs Ha
OouHOl ¢opMe oOyueHus mnpomyck He Oonee 20% 3aHATHI, ¢ 00s3aTeNbHON OTPAOOTKOM
MNPOMYUIEHHBIX CeMHHApOB. CTYyIEHThI, y KOTOPBIX KOJHWYECTBO MPOIYCKOB MPEBBIIIAET
YCTaHOBJIEHHYIO HOPMY, HE BBIIIOJHUBIIHE BCE BU/IbI pa0OT U HEYJOBIETBOPUTEIHHO paboTaBIINE
B TEYECHHE CeMecTpa, MPOXOAAT cobeceloBaHME C MpenojaBaTeieM, KOTOPBIH OIpalIiBaeT
CTYyJICHTa Ha MIPEAMET BBISIBJICHUSI 3HAHHUS OCHOBHBIX TMOJIOKCHHUH TUCIUILTAHEI.

Iloozomoexa k npomedxcymounoit ammecmayuu

K npomexyTouHol arTecTaliuu CTYAEHT JOIYCKAeTCs IPU YCIOBUH BBIIIOJIHEHUS
yueOHOro IjaHa:
® TIOCEIIECHHE JIEKITHH;
e BBINOJIHEHKE U OhopmIleHHE TaboOpaTOpHBIX padoT;
e BBINOJHEHNUE UHAMBUIYAJbHBIX 3aJaHUH JIJIs1 CAMOCTOATEIbHONU paboThI;
e OTYE€T U 3a1UTa JaOOPATOPHBIX 3AHATUH.

Bonpocs! /1 TOArOTOBKH K MPOMEKYTOYHOM aTTECTAllMU COCTABIISIIOTCS B COOTBETCTBUU
C coziep KaHUeM JTUCIUTUTHHBI « XUMHsI», UMEI0TCS B paboueii mporpaMMe U BBIIAIOTCS CTyIEHTaM
HE MO3/Hee, YeM 3a Mecsl] J0 OKOHYaHus cemecTpa. [IpomexyrouHas arrectanusi caa€rcs Mo
Owiietam, YTBEpXKICHHBIM W TOJAMUCAHHBIM 3aBenyrommM kadeapoit. Ilpu moaroroBke K
MIPOMEKYTOUHOM aTTecTalliy 0053aTeNbHO HE TOIBKO OBTOPSITH JIEKIIMH, HO U U3y4aTh MaTepHUal
Mo y4eOHHKaM B COOTBETCTBHM C YyKa3aHUSMH, CACTAaHHBIMU MperojaBaTelieM Ha JIeKIIHsX.
[Tomumo TOTO, ClIEyeT BHUMATENBHO U3YUUTh U O(pOpMIIEHHBIE Ta00PaTOPHBIE paOOTHI.

B oCBOEHMM IUCHUIIIMHBI WHBAIMJIAMU WM JHUIAMU C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4yeOHas paboTa (KOHCYIbTAllMM) —
JIOTMIOJIHUTEIBHOE pa3bsICHEHNE Y4eOHOro MaTepuara.

WHnuBuayabHble KOHCYJBTAlMM IO TPEeIMETYy SBIAIOTCS BaXHBIM  (DaKTOpoM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3ALUU OOYUYEHHsS U YCTAHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa



MCXKAY NOpCnoJaBaTCiIiCM U OGy‘-I&IOL[II/IMC}I HWHBAJILJIOM WJIXA JIMOOM C OI'paHUYCHHBIMU

BO3MOXHOCTAMHU 300POBbA.

B ocBoeHMM TUCHMIUIMHBI MHBAJIMJAMU U JIMLIAMH C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMM) —
JIONOJTHUTEIIbHOE Pa3bsICHEHNE y4eOHOTO MaTepHaa.

I/IH[[I/IBI/IZ[yaJILHLIe KOHCYJIbTalUM 110 HNOpPCIAMETY SABJIIOTCA BaKHBIM (baKTOpOM,
CIIOCOOCTBYIOIIMM WHAWBUAYaIH3alUU O0ydECHUS U YCTaHOBJICHUIO BOCIIUTATEIFHOIO KOHTAKTa
MCKAY MNOperoAaBaTciicM U OGy‘-IaIOH_II/IMCSI HWHBAJILJIOM WJIMA JIMOOM C OI'paHUYCHHBIMU

BO3MOXHOCTAMHU 300POBbA.

7. MaTepuajibHO-TeXHHYECKOE oDecriedeHne 1o JUCHUIIHHE (MOIYJTI0)

HanmeHoBanue crieuagbHBIX
HOMEILEeHU N

OCHaIIEHHOCTH CITeIIHAIbHBIX
HOMEILEHUH

[epeyeHpb TUIEH3UOHHOTO
IPOTPaAMMHOTO 00ECTICUCHUS

VYueOHble ayJJUTOPHU JUISt
MPOBEICHUSI 3aHSTHI JICKIIMOHHOTO

Meoberb: yuebHas MeOenb
TeXHUYIECKHE CPEACTBA O0YUCHHSL:

Microsoft Windows
Microsoft Office

MIPOBEJIEHUST JTabOPaTOPHBIX PabOT.

Ja6oparopus 234C, 252C

TexHuueckue cpencTBa 00yueHHs:
9KpaH, MPOEKTOP, KOMIIBIOTED,

ObopynoBanue: aHATTUTHYECKHE
BEChI, BBITSDKKA, JiabopaTropHas
MocyJia, pPEaKTHBb W HPHOOPHI,
MO3BOJISIOIIUMHU MPOBOUTH
HCCIIeIOBAHHUS ¢busuko-
XUMHUYCCKUMHU MeToaaMu,
NPpEAHA3HAYCHHBIC I MPOBEACHU
1a60paTOPHOTO MIPaKTUKyMa:

KOJIOpUMETP  (POTOINEKTpUUIECKUN
koHHIeHTparuonHeiit KOK-2 MII
unn  crnekrpodoromerp  LEKI
SS1207,; pH-meTp-nonomep
«Qxcnept-001»;

THIA 9KpaH, MPOEKTOp, KoMIbTep/

HOYTOYK
VueGHbie ayJIUTOPUH st | Mebenb: yueGHast meGenb Microsoft Windows
MPOBEICHUSI npomexyTouHoii | Texuuueckue cpencrsa ooyuenus: | Microsoft Office
aTTecTalun 9KpaH, POEKTOP, KOMIBIOTEP
VYuebOHbie ayJIUTOPHU Uit | Mebens: yaeOHast mebOenb Microsoft Windows
npoBeeHusl 1abopaTopHbix paboT. | Texuuueckue cpencrsa ooyuenus: | Microsoft Office
Ja6oparopus 415C/441C 9KpaH, MPOCKTOP, KOMIIBIOTED ,

ZocKa

OGopyzmoBaHHe:  aHAJIUTHYCCKHE

BECBI, BBITSDKKA, J1aboparopHas

1ocyqa, PpeakTHBBI U HPUOOPEI,

TIO3BOJISTFOIIMH TPOBOJINTH

HCCIICAOBaHUS XUMUYECKUMH

METOJaMH aHaJIN3a
VueGHbie aAyJAUTOPUH st | Me6enb: yueGHast meGenb Microsoft Windows

Microsoft Office

Jlist

CaMOCTOSTEIILHON

paboTbl  oOydvaromuxcs

PEAYCMOTPEHBI

IIOMCIICHUA,

YKOMITIJICKTOBAHHBIC CHGHI/I&HI/ISHPOB&HHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXXHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» W obecrneueHrueM I0CTymna B DIEKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCHUTETA.

HanMmenoBanue moMenieHui ajis
CaMOCTOSTEILHOU pabOThI
00yJaroIuxcs

OCHAIIEHHOCTh MOMEIIEHUH ISt
CaMOCTOSTENILHOM PaboThI
o0yJaroImuxcs

HepequL JIMICH3UOHHOT' O
IporpaMMHOTIO obecrieueHust




[Tomemienue s caMOCTOATEIbHON
paboThl 00yJarOmMXCs (AUTATBHBINA
3an HayuHoti OnOIHOTEKN)

Meobernb: yuebHas meOeb
Kommuiekt  cnenmanu3npoBaHHOM
MeOeIn: KOMITBIOTEPHBIEC CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKA C MOAKIOYEHHEM K
HHPOPMALNOHHO-
KOMMYHUKaLMOHHOH
«lHTEpHET» W JOCTYIIOM B
JNIEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNbHON  OpraHU3alUH,
BeO-KaMephl, KOMMYHUKAI[HOHHOE
obopynoBaHue, 0O0CCICUHBAOIICE
JOCTym K  CETH  HWHTEPHET
(mpoBomHOE COEIUHEHNE u
0ecrpoBOHOE  COCJUHEHHE IO
texnogorun Wi-Fi)

CCTH

Microsoft Windows
Microsoft Office

TTomemieHue a1t caMOCTOSATEIHLHOM
pabotel  oOywarommxcs — (aym.

400C)

Meobenp: yuebHas Mebenb
Kommnexkr  cnenuanusupoBaHHOU
Me0emH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKa C TOJAKIIOUCHHEM K
nHpopMaMOHHO-
KOMMYHUKallUOHHOHI
«HTepHeT» HM OCTyIOM B
QNEKTPOHHYI0  MH()OPMAIMOHHO-
00pa30BaTEIBHYIO cpemy
0o0pa3oBaTeNbHON  OpraHM3AINH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, 0OOECIICUHBAOIIEE
JOCTYII K  CeTH  HHTEPHET
(mpoBoaHOE COEIIMHEHHE U
0ecrpoBOJTHOE  COEIUHEHUE  TI0
texuonorun Wi-Fi)

CCTHU

Microsoft Windows
Microsoft Office




