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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

Lenp AuCUMIUIMHBI — O3HAKOMJIEHHME C METOJaMH, INPUHIUIAMH U YCTPOMCTBaMH,
IPUMEHSEMbIMU TPU KOHTPOJIE COCTOSHUSI OOBEKTOB OKpYKAIOLIEH Cpebl; MeToJaMu
IIPOrHO3MPOBAHUS 3KOJOTMYECKOH OOCTAaHOBKM M UpPE3BbIUANMHBIX CHUTyalUil; IOJArOTOBKA
CHEIMAIUCTOB K YYacTUI0O B HAYYHO-UCCIIEIOBATENBCKOM JESATeNIbHOCTHM B  00JacTu
HKOJIOTHYECKOTO MOHUTOPUHTA CPE/IbI OOUTAHHUSL.

1.2 3agauu M CHUILIUHEL.

- BBECTH CTY/IEHTOB B KPYT NP0O0JIEM, CBA3aHHBIX CO CPEACTBAMU HAOIIOAEHHS U KOHTPOJIS
¥ METOJIMYECKUMHU OCHOBAMH OLIEHKH M MTPOTHO3a COCTOSIHUS CPEIbl OOUTAHUS;

- IaTh 00y4aeMbIM TEOPETUYECKHE 3HAHMS U MPAKTHUECKUE HABBIKH, HEOOXOIUMBIE IS
BbIOOpa METOJIOB OCYIIECTBICHHUS MOHMTOPMHTAa M TNPHUOOPOB KOHTPOJISA Cpeasl OOUTAHWUS;
IPOTHO3UPOBAHUS FKOJIOTMUECKOW 0OCTAHOBKHU M UPE3BbIUYANHBIX CUTYAIHI;

- JaThb O0y4YaeMbIM HaBBIKM IUIAHUPOBAHMS W OpTaHU3alUH pabOTBl CTPYKTYPHOTO
HOJpPa3/IeNIeHus], OCYIIECTBIISIOIIET0 1A TebHOCTh B 00JJaCTH MOHUTOPHHIA CPeIbl OOUTaHMUS.

1.3 MecTo AucuumInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

HucuunnuHa «CoBpeMEeHHbIE METOIbl KOHTPOJISI OOBEKTOB OKPYKAIOIIEH CpPEeIbl»
OTHOCHUTCS K 4acTu, (OpMUPYEMOM y4acTHUKaMH OOpa30BaTeIbHBIX OTHOLIECHUN (BapuaTUBHAsS
yacte), brmoka 1 «/lucummamael (Momynu)» ydeOHOro IjlaHa MOJATOTOBKH OaKalaBpOB IIO
HarnpasieHuto 04.03.01 Xumuss u uHOOPMAIIMOHHO M JIOTMYECKH CBs3aHA CO CIEAYIOIUIUMU
muciumuinHamu:  «Heopranuueckas XuMusa», «AHaJIUTHYECKas XUMHUA», «XHUMHYECKas
9KOJI0TUsD», «IIpakThKa XMMHUYECKOT0 IKCIIEpUMEHTa, «lIpuKitaTHON XUMUYECKUI aHATIU3).

OcBoeHME aHHOM AMCLMILIMHBI HEOOXOAMMO Kak IpeAlIeCTBYIOLIEe I TUCUUILUINH
BapuaTUBHOM 4acTh  «MeToJapl  SKOAHAIUTUYECKOTO  KOHTPOJIL  CYNEPTOKCHUKAHTOBY,
«CoBpeMeHHbIE METO/Ibl AaHAIUTUYECKON XUMHUM», «METObl pa3aeneHusl 1 KOHLEHTPUPOBAHHUS B
AQHAINTUYECKON XMMHMM» a TakXe psaa JpYTUX AUCUUIUIMH TO BbIOOpY BapuUaTHUBHOW dYacTu
y4eOHOTO IJIaHa OATOTOBKHU OakanaBpoB 1o HanpasiieHuto 04.03.01 Xumus.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4YeHUS] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH IPOrPaMMBI.

N3ydyenne paHHONW y4yeOHOM JAMCUUIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
obyuaronuxcs npodeccronanbubix komnerennuii (IMK): TTK-2, ITK-5
Ne | Kox u HaumeHOBaHuE NuaukaTopel JOCTUKEHUS KOMITETCHIIUN
TLI1. KOMITETCHITHT 3HaeT ymeeT BJIajieeT
1. [1K-5 TEOPETHYECKHUE U | UCII0JIb30BaTh HaBbIKAaMH
CIOCOOEH MPUMEHTh | METOJIOJIOTUYEC | 3HaHMUS B OOJACTH | MPAKTUYECKOTO
OCHOBHBIE 3aKOHBI M | KHE OCHOBBI | COBPEMEHHBIX MIPUMEHEHUS
3aKOHOMEPHOCTH JUCIUIINHBI, METOJIOB ~ aHaJlu3a | COBPEMEHHBIX
pa3BUTHS 3HaTh JUIS. MCCIIEIOBAHUS | aHAIIUTUYECKUX
AQHAIUTUYECKON HaIpaBJIEHUS MIPOLIECCOB, METOJIOB K aHAJIN3Y
XUMUU TIPU aHAJIU3E pa3BUTHS MPOTEKAIIUX B | OOBEKTOB
MOJTY4eHHBIX COBPEMEHHBIX CJIOXHBIX CHUCTEMaX | OKpy’Karolei
pe3ynbTaTOB ¢buznko- u KOHTPOJISL | CPeJIbl
XUMHUYECKHUX coJiepKaHus
METOJI0B KOMIIOHEHTOB B
aHaNIn3a; 00BeKTax
OKpY’Karollen
cpelibl




No Kon n HaumeHoBanue Nuaukatopel JOCTHKEHUS KOMIIETCHITUN
.11 KOMITETCHITHH 3HaeT yMmeeT BJIaJIeeT
2. [1K-2 Bnageet TEOPETUYECKHE | IPOBECTH  BbIOOp | HABBIKAMU
0a30BBIMU HABBIKAMHU | OCHOBBI u | o0opymoBaHus, 000CHOBaHUS
UCIIOJIb30BaHUS MIPUHIIMIIBI HeoOxouMoro 1ist | BeiOopa
COBPEMEHHOM paboThI IIPOBEACHUSA 000pYyIOBaHUS IS
anmnaparypsl Ipu COBPEMEHHOTO UCCJICIOBAaHUM, Ha | MPOBEACHUA
MPOBEJICHUHM HAYYHBIX | AaHAIUTUYECKOTO | OCHOBE €ro | UCCleJOBaHUH,
UCCJIEIOBAHUI, 000py/IOBaHUs; | TEXHUYECKUX OLICHKE ero
o0paboTke OCHOBHBIEC XapaKTePUCTHK W | TEXHUYECKHUX
MOJTy4YEHHBIX npaBuiia paboThl | IPOBECTH XapakTepUCTHK U
pe3ynbTaTOB c MIPOBEPKY €ro | mpoBepkKe
obopynoBaHueM; | paboToCIOCOOHOCT | paboOTOCIIOCO0-
TEOpPETHUUECKUE | U HOCTHU
OCHOBBI
00paboTku
HKCIIEPUMEHTAITh
HBIX JIAHHBIX C
HCIIOJIb30Ba-
HUEM CTaTHUCTH-
YEeCKUX u
XeMOMeTpHuuec-
KHX TIOJIXOJIOB

2. CTpyKTypa M coaep:KaHue THUCHUIINHBI.

2.1 Pacnipenesienne TPYA10EMKOCTH JUCHHUILIMHBI IO BUIaM padoT.

Ob6mas Tpy10€MKOCTh AUCUUILTHHBI cocTaBisieT 3 3a4.el. (108 yacoB), ux pacnpenenenue
110 BHJIaM paboT Mpe/ICTaBICHO B TaOJIUIIE.

Bun yae6HO# paboTh Bceero CemecTpbl
4acoB (dacel)

8

KoHTakTHasi paboTa, B TOM 4ncJie: 64,2 | 64,2

AyIUTOpHBIE 3aHATHS (BCEro) 60 60

3aHATHA NEKIIMOHHOTO TUIIA 20 20

JlabopaTopHbIe 3aHITHS 40 40

3aHATUS CEMUHAPCKOTO TUTIA (CEMHHAPHI, TPAKTHYECKHE

3aHSITHS) - -

WNnas konTakTHasA padoTa

KonTpons camoctostensHol padbotsl (KCP) 4 4

[Ipomexxyrounas arrecranus (MIKP) 0,2 0,2

CamocrosiTejibHasi paboTa, B TOM 4ncJIe 43,8 | 43,8

KypcoBas pabota — -

ITpopaboTka yuebHOro (TeOpeTUYECKOro) MaTepuana 15 15

BrimonHeHne HHAMBH Ty aIbHBIX 3aJJaHAH (TTOATOTOBKA 10 10

COOOIICHUH, Tpe3eHTalnil)

Pedepar

[TonroToBKa K TEKynieMy KOHTPOJIO 18,8 | 18,8

KonTpoJisb:

IToaroroBka Kk sK3aMeHy

OO0mas Tpy/10eMKOCTh | gac. 108 | 108




B TOM HHCIE KOHTAKTHAE | o109 | g4
pabora
3a4. e/l < 3

2.2 CTpyKTYypa IMCHUIUIMHBI:
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTAHBL.
Pazgenpl (TeMbl) AMCIUTUIMHBI, H3y4aeMble B _8 cemecTpe

KosmmyecTBo yacoB

Ne Camocrosite
AynutopHas
pazne HaumenoBanue pa3aenoB JTbHAs
Bcero paborta
na paborta
JI 113 JIP CPC

1 2 3 4 5 6 7

1 OCHOBBI HK0JIOTO-
AHAJTUTUYECKOTO MOHUTOPUHTA 6 4 2
3arps3HUTENICH
Krnaccudukanus
9KOTOKCUKAHTOB: ¢uzuko-

2 XUMHYECKHE  CBOWCTBA W 8 6 2
pacmnpocTpaHeHHe B

NPUPOJHBIX Cpeaax
Oco0eHHOCTH IKOJIOTO-
3 AHAJTUTHYECKOTO MOHUTOPHHTA 68 8 54 6
9KOTOKCHKAHTOB

OcoOenHoctu oTOOpa U
poOOIOATOTOBKHY ITPOO IpH
MIPOBEIEHUH YKOJIOTO-
AQHAJIMTMYECKOT0 MOHUTOPHUHI A
Meroas! aHanu3a NPUPOIHBIX
00BEKTOB

CoBpeMeHHbBIE METO/IbI
ONPENEIEHUS CTOMKUX
OpPraHWYECKHX 3arpsi3HUTENEH
B Pa3JIMYHBIX 00BEKTAX

Hmoeo no oucyuniune 115 36 54 25

11 6 5

11 6 5

11 6 5

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemuHapsl, JIP — maGoparopHbie
3anstusi, CPC — camoctosiTenbHast paboTa cTyieHTa

2.3 Coaepxxanue pa3enoB (TeM) IHCHMIIIMHBI:
2.3.1 3aHATHA JEKIMOHHOI0 THIIA.

HaunmenoBanue dopma TEeKyIEero
No Coneprkanue pazaena
paszena KOHTPOJIA
1 2 3 4
1. |OcHOBEBI 5KOJIOTO- OCHOBHBEIE OMpeeIeHus. 3aadd W CcXeMa KP1
AHAJIUTUYECKOT' O 9KOJIOTO-aHAJIUTHYCCKOI'O MOHUTOpPUHTA
MOHHUTOPHHIA 3arpsi3HeHHUNA. DKOJIOrHYECKOe HOPMUPOBAHUE.
sarpssHATeNeit OnpejienieHue CIEA0B TOKCHKAHTOB: BBIOOD
METOJla aHallu3a U NPUOOPHOE OOeCIeueHHE;
KOHTPOJIb KaYeCTBa U3MEPEHHSL.




Knaccudukanmst
9KOTOKCUKAHTOB: (hU3UKO-
XUMHYECKHE CBOWCTBA H
pacrpocTpaHeHHe B
MPUPOJHBIX Cpeliax

Knaccudukanms 3KOTOKCUKAHTOB IO CTETICHH
OMACHOCTH /S  OKpYXaloled  Cpenbl.
OCHOBHBIE  HWCTOYHHKH  OJKOTOKCHKAHTOB
(TIpoM3BOICTBEHHBIE TIPOIIECCHI,
WCTIONB30BaHME MPOIYKIMH, aBTOMOOWIBHBIN
TPaHCHOPT, OBITOBBIE ¥ MPOMBIIUICHHBIE
OTXOJBI, MOCIIECTBUS Ype3BbIYAHBIX
CUTYyaIui).
DU3NKO-XUMHYECKHE
pacmpocTpaHeHHe B
MOJIUXIIOPUPOBAHHBIE
nubeH30(ypaHsbl,
XJIOpOpraHIYEcKre
MOJULIUKINYECKHE
YIIIEBOAOPOIBL,
a(hJIaTOKCHHBI,
METaJLIBL.

CBOMCTBa u
NPUPOAHBIX  Cpelax:
JTIMOKCUHBI,

OmG eHMIIBI,
TECTUIUIBL,
apoMaTHUYECKUE
HUTPO3aMUHBI "
PAAMOHYKIIUIBI,  TSDKEIIbIC

KP 1

OCco0EHHOCTH PKOJIOTO-
AHAJIUTHYECKOIO
MOHI/ITOpI/IHFa
SKOTOKCHKAHTOB

MOHUTOPUHT aTMOC(EpHBIX 3arps3HEHUH H
TPaHCTPAHUYHBIX 3aTrPSA3HUTEIEH.
MOHHTOPUHT MOBEPXHOCTHBIX BOJ M JOHHBIX
OTIIOKEHUM.

MOHHTOpPHHT TIOYB H  PaCTUTEIBHOCTH.
MOHUTOPHUHT MUILEBBIX POLYKTOB.

OcoOenHoctu 0TOOpa U
IpoOONOATrOTOBKY MPOd
P TPOBEICHUH YKOJIOTO-
AQHAJUTUYECKOTO
MOHUTOPHHTA

OcobenHoctd  oTOopa  mpo®  Bo3myxa.
OcobenHoctd  otOopa mpo0d  BOABI |
aTMocdepHbIx ocankoB. OcobeHHOCTH 0TOOpa
npo®  MOYB, JOHHBIX  OTJIOXKCHUH U
pacTHTENBHBIX ~MarepuaioB. (OcoOeHHOCTH
oTOopa 1po0 MHUIIEBHIX TPOTYKTOB.
TpeOGoBaHMs K METO/IaM MOATOTOBKH MPO0.
Pasnuunble  MeTOZBI  TOATOTOBKM — TPOO:
ylnapuBaHue, TUCTHULALMSA, CyOJMMAIus;
KHJKOCTHAs ~ OKCTPakiys;  TBepAoQa3Has
IKCTPAKIUS, CBEPXKpUTHUECKas (ironaHas
IKCTPAKIIHS; rasoBas IKCTPAKIIHS;
napoga3HbIi aHaIN3; JepUBATH3ALIHS,
MHKPOBOJIHOBOE HU3ITyUCHHE.

Metoab! aHanmmz3a
MPUPOIHBIX OOBEKTOB

MeToasl  ONTUYECKOH  CHEKTPOCKONHMU U
momuHecHeHuun. ['asoBas xpomartorpadus.
XpomaTo-Macc-CIEeKTPOMETPHSI. BXKO9X.
KanumispHsriid 30HHBIN anekTpodopes.
WNuBepcuonnas BOJIETAMIIEPOMETPHSI.
@epMEHTATUBHBIA ¥ MMMYHOXMMHYECKHE
MeTOoJIbl. MeToapl  CKpUHMHIA  CTOMKHX
OpPraHMYECKUX 3arpA3HUTEIEH.




6. CoBpeMeHHbIE MeTo/Ibl onpeneneHus croiikux| CooOlmeHus 1o

OpPraHUYECKUX 3arpsi3HUTENICH B Pa3HYHBIX TEME
COBpeMEHHBIE METOBI o0bekTax: (EeHOMBI W WX TIPOU3BOJHEIE
OTIpe/IeTeH s CTORKIX MOJUIUKITNYECKIE apOMaTUYECKUE
OpraHHYECKHX YTJIEBOIOPOJIBL; XJIOpOpPraHHYECKHe
sarpssHuTeNeii B MIECTUIIHIBL; TTOJTUXJIOPUPOBAHHEBIE OU()CHUIIBI,

MOJIUXJIOPUPOBAHHBIC JTINOKCHHBI u

pa3IMYHBIX 00BEKTAX
MuOeH30(ypaHbl, OpPraHMYECKUE COCIAUHEHUS

0JIOBa, CBMHIIA U PTYTH.

2.3.2 3aHATHSA CEMUHAPCKOI'0 THIA.

HaumenoBanue N ®opma
Ne TemaTuka NpakTUYECKUX 3aHATUH (CEMHHAPOB) TEKYLLEro
pasnena (Tembl)
KOHTPOJIS
1 2 3 4
1. 3aHATHS] CEMUHAPCKOTO TUIA HE MPEAYCMOTPEHbBI
2.3.3 JlabopaTopHbIe 3aHSITHS.
®opma
Ne HanmenoBanue 1ab0paTopHbIX padboT TEKYILETOo
KOHTPOJIS
1 3 4
1. |Omnpenenenrie aHKOHHOTO COCTaBa MPUPOIHBIX BOJ MeTotoM K30. Ortuet o JIP
2. |OmpeneneHne KATHOHHOTO COCTaBa MPUPOIHBIX BOA MeToioM K30, Otyer no JIP
3. |KoHTpoub 3arps3HEHUs MPUPOJHBIX BOJ HE(YTEPOTyKTaAMHU Ortuer no JIP
4. |OmnpenencHue aHnOHOAKTUBHBIX [TAB B mpo6ax CTOYHBIX BOJI. Ortuet o JIP
5. |IlnmanupoBaHue u nposeneHre oT60pa mpo0d noussl. [loaroroska o6paszuos| Otuet no JIP
MIOYBHI K aHAJIU3Y.
6. |KoHTpoub 3arps3HeHUs OYB He(PTENPOTYKTaMHU. Ortuer no JIP
7. [llouBa.  Ompenenenve  HUTpaTOoB U HUTpUTOB B mouBe| Ortuer no JIP
CHEKTPOCKOINYECKUM METOOM.
8. |CpaBHUTENBHBIN aHATN3 CIIEKTPO(OTOMETPHUECKON U TUTpUMeTprudeckoii| Otuet mo JIP
METOJMK ONpeelIeHne Tymyca B nousax (1o Tropuny).
9. |Pa3paboTka cxeMbl aHann3a oOBEKTa OKpyxkaromeil cpensl (o Bbibopy| Otuer o JIP
CTYJIEHTa) IO OCHOBHBIM KOHTPOJINPYEMBIM MTOKA3aTEISIM

3amura naboparopHoit padots! (JIP), Beimonuenue kypcosoro mnpoekra (KII), pacuerHo-
rpadudeckoro 3amanus (PI'3), pacuernoro 3amanus (P3), nammcanme pedepara (P), scce (9),
koumokBuyM (K), tecruposanue (T), konTponbnas pabota (KP), yerusriit onpoc (YO) u 1.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
BeinonHeHnne KypcoBbIX paboT He MPEAyCMOTPEHO.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00eCceYeHHUsl AJIs1 CAMOCTOATEIbHOIH pPadoThl
o0yyarommxcs Mo JMCHHUIIHHE (MOYJII0)

[TepeueHs yueOHO-METOAMYECKOTO 00SCTICUeHUS JUCIUILTAHBI
Ne Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSITEIFHON paboThI

1 2 3




1 |IIpopabGoTka ydeOHOTO
(TeopeTnyeckoro)
Marepuaia

Tonanosa, O.B. Xumus okpyxaromei cpeasl [DIeKTPOHHbBIN
pecypc] : yue6. mocobue / O.B. Tonanosa, JI.A. [lumueBa. —
OnektpoH. gaH. — Cankrt-IletepOypr : Jlans, 2017. — 160 c. —
Pexxum noctyna: https://e.lanbook.com/book/90852

OOBeKTHI OKpY>KAIOLIEH Cpelibl U UX aHATUTUYECKUNA KOHTPOJIb:
yueOHOoe mocoOue NI CTYACHTOB BY30B : B 2 KH. KH. 1 O0BeKThI
OKpyXaroIeld cpensl. MeToasl 0TOOpa M HOATOTOBKU MPOO.
Metonsl pageneHuss W KOHUEHTpupoBanust /monm pex. T. H.
[llexoBnoBort ; [T.I'. Mronko, C.I'. Amurpuenko, 3.A.
Temepnames, O.b. BoponoBa] ; KybaHckmii roc. yH-T —
Kpacnonap; Mock. roc. yu-t um. M. B. JlomoHocoBa: [ApT-
Oduc], 2007

OOBeKTHI OKpY>KAIOLIEH Cpelibl U UX aHATUTUYECKUNH KOHTPOJIb:
yueOHoe mocobue Jisi CTYACHTOB BY30B : B 2 kH. KH. 2 MeTosl
aHaim3a OOBEKTOB OKpykaromed cpensi/mog pen. T. H.
[llexomoBoii ; [M. K. bexmemumen, B. M. Hanos, C. B.
MyrunoBa u ap.] ; Mock. roc. yH-T uM. M. B. JlomoHocoga ;
Ky6anckuii roc. ya-T -Kpacaogap: [Apt-Oduc], 2007

Meroandeckue peKOMEHAAIMN K OpraHu3alii ayJuTOPHON U
BHEAyJIUTOPHOH (CaMOCTOSATENBHON) pabOThI CTYIEHTOB:
Metoamueckue ykazanus / coct. T.I1. Cropoxxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

2 |([loaroroBka K TEKyIIeMY
KOHTPOJTIO

Tonanosa, O.B. Xumusa okpyxarwouiei cpeasl [DIeKTpOHHBIH
pecypc] : yue6. mocodue / O.B. Tonanosa, JI.A. [lumueBa. —
OnektpoH. nan. — Cankt-IlerepOypr : Jlanp, 2017. — 160 c. —
Pesxxum moctyna: https://e.lanbook.com/book/90852

OOBeKThI OKpYXkKarole cpebl U X aHATUTUYECKUN KOHTPOJIb!
yaeOHoe rmocoOue Jj1si CTyIeHTOB BY30B : B 2 KH. KH. 1 O0BbekThI
oKpyKatomel cpenpl. Metoabl oTOOpa M MOATOTOBKM TMpOO.
Metoapl pageneHuss U KOHUEHTpupoBanust /mon pen. T. H.
[exoBuoBort ; [T.I. Iwonko, C.I. [Imurpuenko, 3.A.
Temepnames, O.b. Boponosa] ; Ky6auckuii roc. yH-T —
Kpacnonmap; Mock. roc. yu-T um. M. B. JlomoHnocoBa: [Apr-
Oduc], 2007

OOBEKTHI OKpY’KAIOLIEH Cpeibl U UX aHATUTUYECKUH KOHTPOJIb!
yuebHoe mocobue Juist CTYASHTOB BY30B : B 2 kH. KH. 2 MeTosl
aHaiM3a OOBEKTOB OKpykaromed cpensl/mon pen. T. H.
[llexosmoBoit ; [M. K. bexnemumes, B. M. Hpanos, C. B.
MyrunoBa u ap.] ; Mock. roc. yu-T um. M. B. JlomoHocOBa ;
Kyb6anckuii roc. yu-T -Kpacnonap: [Apt-Oduc], 2007

Metoauueckre peKOMEeHIallii K OpraHu3aliy ayIuTOPHOMI 1
BHEAYJIUTOPHOM (CaMOCTOSATENbHON) pabOTHI CTYIEHTOB:
Meroandeckue ykazanwus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacunogap: KyGanckwuii

roc. yH-T, 2018. 89 c.

YyeOHO-MeTOANYECKUE

MaTcepuaibl JIA CaMOCTOSTEIbHOM pa6OTLI o6yqa10mnxc;1 nu3

YHUCiIa MHBAJIUIOB M JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) mpenocTrasmisitoTcst
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPHUTHS HH(DOpMAIIHN:
JIyist i1r ¢ HapyIeHUsIMH 3PEHUS:
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— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOT O JOKYMEHTA.

JIyist nnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUT'ATEIBHOTO amapaTra:

— B mieuaTHo opme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJOTHH.

B cootBerctBum ¢ TpeboBanusimu GI'OC BO peanuszanms KOMIETEHTHOCTHOTO MOAX0/1a
IpeaycMaTpuBaeT HCIIOJIb30BaHUE B Y4eOHOM IpOLIeCCe aKTHBHBIX U HMHTEPAKTUBHBIX (HOpM
MIPOBEJICHUS 3aHATUM.

Opranuzanus U3yd4eHUs MaTepuanga Kypca OCYLIECTBIISIETCS Ha OCHOBE CHCTEMHO-
JIESTEIBHOCTHOIO IMOAX0/la U IMOATANHOI0 (POPMUPOBAHMSI YMCTBEHHBIX AeicTBUM. Jlekuuu u
1abopaTOpHbIE 3aHATHS CIIOCOOCTBYIOT (POPMUPOBAHUIO Y CTYIEHTOB 0a30BBIX 3HAHUH, OCHOBHBIX
MBICIIUTENIbHBIX ONepaluii, pa3BUTHIO JIOTUKH. JIEKIIMM HOCAT MOTHBAlLlMOHHO-TI03HABATEIbHBIN
XapakTep; J1abopaTOpHbIE 3aHATHS SBISIOTCS CAMOCTOSITEIbHBIMH M HMEIT HIpOOJIeMHO-
NOMCKOBBIM Xapakrep. [Ipum BbINOIHEHHM JAOOPATOPHBIX padOT pealu3yeTcsi TBOpYECKas
JeSITeIbHOCTh CTYJEHTA, PAa3BUBAETCSI KOMMYHUKATUBHAs CIIOCOOHOCTb, Pa3BUBAIOTCS HAaBBIKU
apryMEeHTHPOBAHHO BbIPAXKaTh CBOU MBICIIM U HABBIKU HKCIIEPUMEHTAIbHON PaOOTHI.

Jns noBbimieHust 3((HEKTUBHOCTH Y4eOHOrO Ipoliecca MCIOJIB3YIOTCS CIEIYyOLHe
o0pa3oBaTesbHbIC TEXHOJIOTHH: HH(OPMAIIMOHHO-PAa3BUBAIOIINE TEXHOJIOTUH, HAIIPABJICHHbBIC HA
dopMHpOBaHHE CHCTEMBbl 3HAHMH, 3allOMUHAHHE M CBOOOJHOE ONEPUPOBAHHE MMM, METOJ
pOoOJIEMHOTO M3JI0XKEHHUs] Marepuana. [l yCHemHOro OCBOEHHUS AUCLMIUIMHBL CTYJE€HTam
HE00XO0/IMMO OBJIQJIETh HaBBIKAMHU MPOBEJICHHs MOMCKa HEOOXOAMMOM HayyHON MH(pOpMaLuu B
¢donnax Ooubnmmuoreku. s 3aKpersieHus MOJIYyYeHHBIX TEOPETUUYECKUX 3HAHUM M MPAKTUYECKUX
HaBBIKOB U C L1€JIbI0 MPO(ECCHOHANBHON OpUEHTALUN TPEAYCMOTPEHBI CEMUHAPBI-IKCKYPCHH Ha
HPEINPUATHIX TOPOJa.

ITpu BeImosHEHNH 1a00PaTOPHBIX pabOT U BO BPEMsI CAMOCTOATENbHOM pabOThI CTYIEHTHI
IPOBOAAT Pa300p MPaKTHUUECKUX 3a/lad KaK CaMOCTOSITENIbHO, TaK M pEelIatoT MpoOJIeMHbIE
CUTYallU! B COCTABE MaJIbIX TPYIIII.

JUis MHBaNIMIOB W JIMI C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU 370POBbSI PEATU3YIOTCS
UHIUBUYyallbHbIEe  00pa3oBaTelIbHbIE  TEXHOJIOTUH, KOTOPbIE  MO3BOJSIOT  MOJHOCTBIO
WMHAUBUAYAIM3UPOBATh COJEP)KAHUE, METOAbl W TEeMIbl y4eOHOW JeATENbHOCTH HWHBAINIA,
BHOCHUTh BOBpEMsI HEOOXO/IMMbIE KOPPEKTUBBI, KaK B JAEATEIbHOCTb CTYJCHTAa-UHBAINAA, TaK U B
JeSITENIbHOCTD MPENo/IaBaTeNs.

JUig M ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbsSI IIPEIYCMOTPEHA OpraHU3alMs
KOHCYJIbTAIMH ¢ UCIOJIb30BaHNUEM 3JIEKTPOHHOM MOYTHI.

Cemectp Bun 3anstui Hcnonbs3yemple HHTEpPAKTUBHBIE KomnuecTtBo
o0pa3oBaTeNbHbIE TEXHOIOTUU 4acoB
7 P becenpl, pazdbop cutyammii, pa30d0p TBOPUECKUX 30
3aJJaHMii, paboTa B MAJIbIX Tpynmax
Hmozo 30

4. OneHo4YHbIe CPeACTBA JIsl TEKYILIero KOHTPOJIsl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTecTaluu.
4.1 ®oHA OLEHOYHBIX CPeICTB A5 MPOBeIeHHs TeKYIero KOHTPOJIA.



3ammra 1a00paTOpHBIX PabOT MPOBOAUTCSA B (hopME MHIUBUAYATHLHOW WM TPYIIIOBOM
OeceIbl IO TEOPUH U MPAKTUIECKOMY BBIITOJTHEHUIO paOOTHL.

dopmaMu TEeKyIIEH aTTeCTalluy SBIAIOTCS KOHTPOJIbHAS pab0Ta, KOTOPask BHIOJHACTCS B
NMCEMEHHOW (hOpMeE 110 BapHaHTaM M BKJIIOYAET JIBa BOIPOCA, KOJUIOKBUYM, COOOIIEHHUE MO TEME.
[TpuMepbl UCHOIB3yEeMBIX OLEHOYHBIX CPE/ICTB MPEACTABICHbBI HUXKE.

IIpumep 6apuanma KoHmpoabHoU pabomsi | (KOHTPOJIH YCBOCHUS MaTepHaja pas3ziesioB
1,2)
Bapuanm 2
1. Ha3oBwuTe M KpaTKO OXapaKTepH3yHTEe OCHOBHBIC HCTOUHUKH SKOTOKCHKAHTOB
2. (QU3MKO-XMMUYECKHE CBOHCTBA M  PACIPOCTPAHCHHE B  TNPUPOJHBIX  Cpeaax
MOJIMXJIOPUPOBAHHBIX THOKCHHOB

Bonpocwr ons noocomoesxu k xonnoxkeuymy «OcoOEHHOCTH O0TOOpa ¥ MPOOOMOATOTOBKH
po0 MpH MPOBEICHUN FKOJIOT0-aHATUTUYECKOT0 MOHUTOpHUHTay ( pasaern 4 ):

OcoGennoctu 0TOOpa Mpod Bo3ayXa.

OcoOenHocty 0TOOpa Mpod BOJBI U aTMOC(HEPHBIX OCATKOB.

Ocobennoctu 0TOOpa MPOO MOYB, TOHHBIX OTIOKESHUN.

OcobenHoctr 0TO0pa Mpod PacTUTENHFHBIX MaTEPUATIOB.

OcoGenHoctu 0TOOpa MPOO MUIIEBBIX TPOIAYKTOB.

TpeboBaHus K METOJaM MTOATOTOBKH ITPOO.

Paznuynble MeTOAbl TMOATOTOBKM MpoO0: yIapuBaHue, AUCTWIUIALUA, CyOIMMaius;
KHUJIKOCTHAs OKCTPAaKIMsA; TBepAodaszHas OKCTPAKUUS; CBEpPXKpPUTHYECKas  (IIronaHas
SKCTpaKIUs; ra3oBas HKCTpakius; mnapodas3Hblii aHaNW3; JAepUBaTU3ALMSA, MHUKPOBOJIHOBOE
U3JTy4YCHUE.

Kpumepuu oyenxu npu npogedenuu mexyuje2o KOHMpois 8 (popmax KOHMpoaIbHOU padbomul
U KOMIOKBUYMA:

OoYyeHKa «omau4Ho». TITyOOKNe nCUepIbIBaIOIINE 3HAHUS BCEr0 TPOrpaMMHOI0 MaTepuara,
JIOTUYECKH TOCJeN0BaTeNbHbIe, TMOJHbIC, MPAaBHIbHbIE W KOHKPETHBIE OTBETHI Ha BOMPOCHI
HK3aMEHALlMOHHOTO OWJIeTa U JIOMOJHUTENbHbIE BOIIPOCHI; UCIIOJIb30BaHUE B HEOOX0IMMOM Mepe
B OTBETaX TEPMUHOJIOTHUH TUCIMIUIAHBI, IPEJCTAaBICHHON B PEKOMEHTYEMBIX YU4€OHBIX TTOCOOUSX
U IONOJTHUTENILHOM TUTEpaType;

oyeHka «xopouioy»: TBEpPAbIE W JOCTATOYHO IIOJHBIE 3HAHUS BCErO0 MPOrPAMMHOIO
MaTepuaia, moclefoBareabHble, MPaBUIbHbIC, KOHKPETHBIE OTBETHI HA TOCTABJICHHBIE BOMPOCHI
pu CBOOOTHOM pearupoBaHUU HA 3aMEYaHUs 10 OTAEIBHBIM BOIIPOCAM;

oyeHKa «y0061emeopunmenbHoy. 3HaHue U IOHUMaHUEe OCHOBHBIX BOIIPOCOB ITPOTPAMMBI,
HAJIMYUE HECYIIEeCTBEHHBIX omnoOok (He 6omee 50%) mpu HECTOCOOHOCTH UX CaMOCTOSATEIHHOU
KOPPEKTHPOBKH;

OYeHKA «Hey0081emeopumenbHoy: HETIOHUMaHUe CYIIHOCTH H3JIaraéMbIX BOIPOCOB,
rpyOble CYIIECTBEHHBIE OINMOKM B OTBETE, HEYBEPEHHbIE U HETOYHBIE OTBETHl Ha
JIOTIOTHUTEIIbHBIE BOMPOCHI IK3aMEHATOPA.

Tembl coobwenutl Ons yenyoneHno2o uzyuenus mamepuaia pazoeia 6 «COBpeMEHHbBIC
METO/IbI OTIPEIEIICHUSI CTOMKUX OPTaHNYECKUX 3arpsS3HUTENICH B pa3TUYHBIX 00BEKTaX»:

CoBpeMEHHBIE METOZBI OmpeseieHuss (EHOJOB M WX IPOU3BOJHBIX B PA3IAYHBIX
00BEKTaX.

CoBpeMeHHBIE METO/IBI OTPEACIICHUS TMOJUITUKINYSCKAX apPOMAaTHICCKIX YIIIEBOIOPOJIOB
B PA3IMYHBIX OOHEKTAX.

CoBpeMEHHBIE METOBI OTPEICIICHUS XJIOPOPTaHUYECCKUX TMECTHIMIOB B Pa3TMYHBIX
00BEKTax.



CoBpeMEHHBIE METOMABl OMpECNCHUs] TOIUXJIOPUPOBAHHBIX OM(PEHWIOB B PAa3IMYHBIX
o0BeKTax.

CoBpeMEHHBIE ~ METOJIbI  OMNpPEACTCHUS  MOJIUXJIOPUPOBAHHBIX  JHUOKCHHOB  H
nrnOeH30(ypaHOB B pa3IMYHBIX O0BEKTAX

CoBpeMEHHBIE METOJbI ONPECICHUS OPraHUYeCKHX COCIWHEHUH OJIoBa M CBHUHIA B
Pa3InYHBIX 00BEKTAX

CoBpeMEHHBIE METOJBI OIPEICICHHSI OPraHMYECKUX COCTUHEHHH PTYTH B Pa3IMYHBIX
o0BeKTax

Kpumepuu oyenxu npu nposedenuu mexyujeeco KOohmpoas 6 popme coooweHuss no meme:

OYeHKa «3aumenoy. CTYIEHT BIAJCET TEOPETUYCCKUMHU 3HAHMSIMH IO BCEM paszjeiiaM
JTUCITUTUIMHBI, 00JIaJaeT MPAKTHYECKUMU HABBIKAMHU IPOBEICHUS SKCIIEPUMEHTOB, BO3MOXKHO,
JOIYCKAaeT HE3HAYUTEIIbHbIC OIMUOKHW; CTYJSHT YMEET MPaBUIbHO OOBSICHATh MPHUUHBI
MIPOIIECCOB U SIBIICHUH, HJUTFOCTPUPYS OTBET IPUMEPAMHU.

OYeHKAa «He 3aumeHO»: MaTepual He YCBOCH BOBCE WJIM YCBOCH YaCTHYHO, CTYJIEHT
3aTPyIHSACTCS TPUBECTH MPHUMEPHI MO pa3jeiiaM JUCHUIUINHBI, TOKAa3bIBaCT OTPaHHYCHHBIN
00BeM 3HAHUI MPOTPAMMHOT0 MaTepHalia, He MOKA3bIBACT HABBIKOB KCIICPUMEHTAIBHON PabOTHI.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /JISl IPOBeeHNs IPOMEKYTOUYHOH ATTeCTALMH.

Bomnpocs! 1 OArOTOBKH K 3K3aMeHY IO AUCLUIUINHE!

Ochosbl  9K01020-AHATUMUYECKO20 — MOHUmopunea  3acpsaznumenei.  OCHOBHbIE
ompeneneHus. 3ajayd M CXeMa HKOJOro-aHAJIUTHYECKOr0 MOHMTOPUHIA 3arps3HEHUil.
Dxosiorudeckoe HopmupoBanue. OnpeiesieHue ClIeI0B TOKCUKAaHTOB: BHIOOP METOJIa aHAIN3a U
npubopHoe obecrieueHne; KOHTPOJIb KauecTBa U3MEPEHHUS.

Knaccugpuxkayus skomokcukanmos: Qusuxko-xumuveckue couUCmea u pacnpocmpaHerue
6 npupoonvix cpeoax. Kiaccudukanus 5SKOTOKCUKAHTOB IO CTENEHU ONACHOCTH JUIs
oKpyXxaromiel cpefpl. OCHOBHbIE UCTOUYHUKHU IKOTOKCHUKAHTOB (IIPOU3BOJICTBEHHBIE IPOLECCHI,
UCIOJIb30BaHUE MPOAYKIMH, aBTOMOOMIIBHBIN TPAHCHIOPT, OBITOBBIE U MPOMBIIUIEHHBIE OTXO/bI,
MOCJIE/ICTBUSI UPE3BBIYANHBIX CUTYAIUi).

OU3NKO-XMMUYECKUE CBOWCTBA UM  pPACHpPOCTPaHEHHE B  INPUPOAHBIX  Cpenax:
MOJINXJIOPUPOBAHHBIETUOKCUHBI, THOEH30pypaHbl, OM(pEHUIIbI, XJIOPOPraHUUECKUE MECTULIUIBI,
HNOJUIMKINYECKHE  apOMaTHUECKHE  YIJIeBOAOPOAbI, HUTPO3aMHHBI U  a(IATOKCHUHBI,
PaAMOHYKIINIBI, TAXKEJIbIEe METaJIbI.

Ocobennocmu 3K0N020-AHATUMUYECKO20 MOHUMOPUHEA IKOMOKCUKAnmMos. MOHUTOPHHT
aTMOC(EepHBIX 3arpsA3HEHUN U TPAaHCTPAHWYHBIX 3arpsi3HUTENed. MOHUTOPUHT MOBEPXHOCTHBIX
BOJ U JOHHBIX OTJOXE€HUH. MOHMTOPHHI TOYB M PAaCTUTEIBHOCTH. MOHMTOPHMHI NHILEBBIX
IPOJYKTOB.

Ocobennocmu  ombopa u npooOOn0O2omMosKu npod npu  NPoeodeHUlU  IK0N020-
ananumuyecko2o monumoputnea. OcobeHHocT 0TOOpa mMpod Bo3ayxa. OcoOeHHOCTH OTOOpa
npo6 BoJbl U atMochepHbIX ocaakoB. OcobeHHOCTH 0TOOpa MO0 MOUB, JOHHBIX OTIOXKEHUN U
pacTutenbHbIX MarepuanoB. OcoOeHHOCTH 0TOOpa MpoO MUIEBBIX MPOAYKTOB. TpeboBaHus K
METO/1aM MOJATrOTOBKHU MpoO.

Paznuynble MeTOOBl MOATOTOBKH MpoO: ylapuBaHUE, IUCTHWIUISALUSA, CYOJIMMAaIus;
KHUJIKOCTHAs OKCTpaKIMsA; TBepaodasHas HKCTPAKIUs; CBEpXKpUTHUecKas  QIronugHas
OKCTPAKIUS; Ta30Bas JKCTpaKIus; mnapodas3Hblii aHalW3; JAepUBaTH3alUs, MHUKPOBOJIHOBOE
U3ITyYEHHUE.

Memoowl ananuza npupoonvix  00vekmos. MeTollbl ONTHYECKON CIEKTPOCKONHU U
moMuHecHeHIMU.  ['a3oBas  xpomatorpagusi.  Xpomaro-macc-criektpomerpus.  BXKOX.
Kanunnsipuslit 30HHBIH 25ekTpodopes. MHBepcronHas BoabTammnepomerpusi. DepmMeHTaTUBHBIN
Y UMMYHOXUMHUYECKUE METOABI. METOAbI CKpUHUHIA CTOMKUX OPTaHUYECKUX 3arpsI3HUTENEH.

Cospemennvie memoovl onpedenenHusi CMOUKUX OP2AHUYECKUX 3azpA3Humenci 6
paznuunblx obvekmax. @®eHoNbl M HMX MPOU3BOAHBIE. [loMMIMKINYECKHEe apoMaTHYECKUe
YTJIEBOAOPO/BI. XnopopraHuyeckue HECTULU/IBI. [NonuxnopupoBaHHBICOU(DEHUIIBI.



[Tonuxa0pupOBaHHBICAMOKCUHBI U TUOeH30(pypanbl. OpraHndyeckue COeTUHEHUs 0JI0Ba, CBHHIIA
U PTYTH.

Kpumepuu svicmasnenus oyeHoK Ha SK3ameHe:

OYeHKA «OMIUYHO»: TITyOOKHE HCUEPIIBIBAIOINE 3HAHUS BCEr0 IPOTPAMMHOT'0 MaTepuaia,
JIOTUYCCKU TMOCJICAOBATCIIbHBIC, ITIOJHBIC, IMPABHUJIBHBIC W KOHKPCETHLIC OTBCTHI HA BOIIPOCHI
9K3aMEHAIIMOHHOTO OMJIETa U JIOMOJIHUTEIBHBIC BOIIPOCHI; UCTIOIh30BAHUE B HEOOXOIUMMOU Mepe
B OTBCTAaX TCPMHUHOJIOTHU JUCHUIIIINHBI, HpeHCTaBHeHHOﬁ B PCKOMCHAYCMBIX y‘-I€6HBIX HOCO6I/I$IX
U JIOTIOJTHUTEIILHOU JINTEPATYpE;

OYeHKa «XOopowioy: TBEPABIE W IOCTATOYHO TIOJHBIC 3HAHHS BCErO IMPOTPAMMHOIO
Marcpualia, ImocCJICA0BATCIbHLIC, TPABUJIbHBIC, KOHKPCTHBIC OTBCTHI HA IMOCTABJICHHBIC BOIIPOCHL
npu CBOOOTHOM pearupoBaHUU HA 3aMEUaHUs 110 OTACIBHBIM BOIIPOCAM;

OYeHKa «y0061emeopumenbHo»: 3HAaHUE U TIOHUMAaHUE OCHOBHBIX BOIIPOCOB IPOTPAMMBI,
HAJIMYUE HECYIIECTBEHHBIX omMO0K (He O0osnee 50%) mpu HECITOCOOHOCTH UX CaMOCTOSITEIILHON
KOPPEKTHPOBKH;

OYEHKA «Hey00811em8opUmebHoy»: HETOHUMAHUE CYIIHOCTH HU3JIaraéMbIX BOMPOCOB,
rpyObie CyIIECTBEHHBIC OIIMOKHM B OTBETE, HEYBEPCHHBIC M HETOYHBIC OTBETHI Ha
JIOTIOJTHUTEIILHBIC BOIIPOCHI 9K3aMEHATOPA.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0pOBBsI BRIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 3/I0POBbS
NPEOCTABIISETCS JOTIOJHUTEIFHOE BPEMS /IS IIOATOTOBKM OTBETA HA SK3aMEHE;

— [IpU IPOBEJICHUH IPOLEIYPbI OLICHUBAHUS PE3YyIbTATOB 00YyUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPETYCMAaTPUBAETCS MCIIOIB30BaHUE TEXHUYECKHX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOEHHOCTSIMY,

— TIpU HEOOXOAUMOCTH JIJISl O0YJArOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS pE3yJNbTaTOB OOydYeHHsI 10 JUCHUILUIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponenypa onieHMBaHUS PE3yJIbTaTOB OOY4YEHMsS MHBAIUIOB U JIUI] C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBBSI 10 JUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpuBaeT IPeI0oCTaBICHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHMYCHHMSIM HX 370pOBbS U BOCIPHUITHUS
uH(popMauu:

Jlist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B IieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

S. IlepedyeHb OCHOBHOM M IONOJHHUTEJIBLHOHN YU4eOHOI JIUTEpaTypbl, HEOOXOAMMOM 115
OCBOCHUS IMCHUILIMHBI (MOIYJIst).

5.1 OcHoBHas JiMTEpaTypa:

1. Orro, M. CoBpemenHble MeTO bl aHaIuTH4Yeckoi xumun / M. OTTO, niep. ¢ HeMm. [lox
pen. A.B. 'apmamia. — M.: Texnocepa. — 2008. — 543c.



2. Ipyros, F0.C. Ananu3 3arpsi3HEHHBIX OMOCPE]T U TTUIIEBBIX MPOAYKTOB: MPAKTHIECKOE
pykoBojctBo / FO.C. [Ipyros, A.A, Pogun. — M.: BUHOM. Jla6oparopus 3uanuii. — 2009. —294c.

3. Hpyros, HO.C. IIpoGomoaroroBka B 3KOJOTHYECKOM aHAJIM3E: MPAKTUIECKOE
pykoBojctBo / FO.C. Ipyros, A.A. Pogun. — M.: BUHOM. Jlabopatopust 3nanuii. —2009. — 855c.
https://www.book.ru/book/924000/view2/1

4. TpudouoB K. U., [leBucmioB B. A. ®usznko-xuMHUYeCKre MPOLECCHl B TeXHOChepe ::
yuebHuk i ctyaentos By30B / /K. U. Tpudonos, B. A. leBucunos. -M.: UTHOPA-M , 2007.

5. OOBEKTHI OKPYKAIOIIEH CPEIbl M MX aHATUTHYECKUNA KOHTPOJIb: y4eOHOE TOCoOue JyIs
CTYAEHTOB BY30B : B 2 KH.: KH. 1 O0BeKTsI okpyxKatomieii cpeasl. MeToasl 0T00pa U HOArOTOBKU
po6. Metozs! paznenenus U koHieHTpupoBanus/mo pen. T. H. Illexosmosoit ; [T. I'. Lromko,
C. I'. Imutpuenko, 3. A. Temepnames, O. b. Boponona]; Ku. 2 Metoasl aHanmm3a 00BEKTOB
okpyxaromiei cpeapl/mon pen. T. H. IllexoBmosoii ; [M. K. beknemumes, B. M. lBanos, C. B.
MyrunoBa u ap.] ; Mock. roc. yH-T uM. M. B. JlomonocoBa ; Kyb6anckuii roc. yH-T -KpacHomap:
[ApT-Oduc], 2007

JI1st OCBOEHMS TUCUUILIMHBI MHBAJIUAMU U JIMIIAMHU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
3JI0POBbSI MMCIOTCSI M3JaHWS B DJJICKTPOHHOM BHJIC B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JIaubp» u «OpaiiT».

5.2 JlonotHUTeIbHASI JINTEPAaTypa:

1. Kpuctuan, I'. Ananmurnueckas xumus: B 2T1. T. 2 / I'. Kpucrtuan; nep. ¢ anrn. A.B.
["apmama u ap. — M.: BUHOM. Jlaboparopus 3nanuii. — 2009. — 504c.

2. Aramutaeckast xumust. [IpoGiemsl u moaxoasl B 2-x Tomax. T. 2 / pen. P. Kenbaep u
ap.; mep. ¢ aura. A.I'. bopsenko u ap.; moxa pea. FO.A. 3onoroBa. — M.: Mup ACT. —2004. — 728c.

3. AHanuTHYecKas XUMUS: YIeOHHK JUIsI CTYACHTOB BY30B B 3-x Tomax. / mox pexn. JI.H.
MockBuHa. — M.: Akanemus. — 2008. — 575¢.

5. CesprokoBa, E.A. DOxomorumyeckuii wmouHutopuHr [TekcT| : yueOHHK s
aKaJeMU4ecKoro O6akajgaBpuaTa : y4eOHMK JJIs CTyIEHTOB BY30B, 00YyYaOLIMXCs IO HH)XXEHEPHO-
TEXHUYECKUM HampaBieHusM u cneruaibHocTsM / E. A. Cesprokosa ; moj obm. pea. B. U.
KapakesiHa. - Mocksa : FOpaiit, 2016. - 397 c.

6.Tonanosa, O.B. Xumus okpyxatomet cpeabl [DneKTpoHHbIH pecypce] : yueb. mocodue /
O.B. Tonanosa, JI.A. [lumHeBa. — OnexTpoH. naH. — Cankr-IlerepOypr : Jlanp, 2017. — 160 c. —
Pexxum noctyma: https://e.lanbook.com/book/90852.

7. Koznos, O. B. 3agaunuk no skonoruu : yuebHoe nmocodue s cryneHto / / O. B.
Ko3znos, A. I1. Cagunkos. - PoctoB v//l : ®enukc , 2006. - 126 c.

5.3. Illepuoauyeckue u3IaHusl:

Kypnuans! «KypHan aHanutuueckoil xumumn», «3aBojickas taboparopus. JnarHoctuka
MaTepuaioB», «AHAIUTHKA ¥ KOHTPONIb», «DKOJIOTHUS W JKW3HB», «be3omacHoCTh
KUZHEJEATEIIEHOCTH.

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANIMOHHON  CeTH
«HTepHeT», HEOOXOAUMMBIX /IJIsl OCBOECHHS THCIUIIIUHBI (MOIYJIs).

1. DnexTponnslii kataior Hayunoit 6ubnuorexku Kyol'y

2. Komnmekuust >xypHanoB wusnatenbctBa Elsevier na moprane ScienceDirect, caiiT
www.sciencedirect.com

3. Scopus - MynbTHANCIUILIMHAPHAS pedepaTuBHAs 0a3a JaHHbBIX, CAUT
WWW.SCOpuUS.com



http://www.sciencedirect.com/
http://www.scopus.com/

7. Mertoauyeckue yKa3aHuUsl [Jisi OOY4YAIOIIMXCS MO OCBOEHHIO JUCHHUIIMHBI
(MonmyJisi).

YcnemHoe OCBOCHHME MHCHUIUIMHBI TIPEINojaraeT aKTHBHOE, TBOPYECKOE YydacTue
CTyJEHTa BO BCEX BHJAX AayAUTOPHBIX 3aHATUN, a TaKXKe IUIAHOMEPHYIO IOBCEIHEBHYIO
CaMOCTOSITENIbHYIO padoTy.

Obwue pexomenoayuu

W3ydyeHne QUCHMILTUHBI CIEIyeT HAYMHATH C MPOpaboTKu pabodell mporpaMMsbl, 0cod0e
BHUMaHUEY s LeIsIM U 3ajjauaM, CTPYKTYPE U COACPKaHUIO Kypca.

Paboma ¢ koncnexmom nexyuii

[IpocMOTpuTE KOHCHEKT Cpa3y Mocie 3aHATUN, OTMEThTE MaTepuan KOHCIEKTa JICKIIUH,
KOTOpBIM BBI3BIBAET 3aTPYAHEHHS Uil NOHUMaHusA. [lomblTaliTech HAWTH OTBETHI HA
3aTpyJHUTENbHBIE BOIIPOCHI, UCIOJIb3Ysl PEKOMEHyeMYIo tuTeparypy. Ecnu camocrositensHo He
yanoch pa3zodpaThCs B MaTepuane, cHOpMYITHPYHTE BOMPOCHI U OOpATUTECHh 3a MOMOIIBIO K
MpernoaaBaTesNto Ha KOHCYIbTAlMK WK ONM>KalIen JeKIuu.

PerynsapHo oTBoguTE BpeMsl /ISl MOBTOPEHUSI IPOHACHHOTO MaTepHaia, MPOBEPss CBOU
3HAHUS, YMEHUS U HaBBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

Buinonnenue nabopamopmnvix pabom

Ha 3anstum monyuute y npemnojaBaTens rpaduk BHIIOTHEHHS J1a00paTOpHBIX padoT.
O063aBenTECH BCEM HEOOXOAMMBIM METOIUYECKUM OOCCIICUCHHUEM.

Ilepen mnocemienneMm 1ab0OpaTOpuy HM3y4YUTE TEOPHUIO BOIPOCA, MPEANOIAraeMoro K
WCCJICIOBAHHIO, 03HAKOMBTECh C PYKOBOJICTBOM II0 COOTBETCTBYIOIICH pabOTe W MOJITOTOBHTE
MPOTOKOJI IPOBEACHUsS pabOThI, B KOTOPHIN 3aHECUTE:

— Ha3BaHHE padoThI;

— 3arOTOBKY TaOJHII TSI 3aIIOJTHEHHSI SKCIICPUMEHTATLHBIMY TAHHBIMU HAOIIOICHUH;

— YpaBHEHHS XMMHUYECKUX PEAKIIHI MpeBpalleHuii, KOTOpble OyIyT OCYIIECTBICHBI IPU

BBIMIOJTHEHUH SKCIIEPUMEHTA;

— pacueTHble (GOPMYIIbI.

OdopmieHre 0TYETOB JI0JIKHO MPOBOIUTHCS MOCIIE OKOHYAHUS pabOoThI B J1aDOpaTOpHUH.

Jl7is TOATOTOBKHM K 3allUTe OTYeTa CIEAyeT IMPOAHAIU3UPOBATh SKCIIEPHUMEHTAIBHBIC
PE3YJIBTAThI, COTIOCTABUTH UX C U3BECTHBIMH TEOPETUUCCKUMU TIOJIOKEHUSMU WIIA CITPABOYHBIMU
JaHHBIMU, OOOOIIMTH PE3yabTaThl HCCIEAOBAHUN B BHUJE BHIBOJOB MO padoTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, TPUBOJIUMBIC B METOJIMUYECKUX YKA3aHHUSIX K BBITIOJHEHHIO JIAOOPATOPHBIX
pador.

B ocBoeHWW MUCIUTUITMHBI WHBATUAAMH U JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU
30POBbsI  OOJIBIIIOE 3HAYEHHE HMEET WHIWBHUAyalbHas ydeOHass pabora (KOHCYJIbTAllUh) —
JIOTIOTHATEITFHOE PA3bsICHEHHE YIeOHOT0 MaTepHara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIONTUM HHJIUBUTYaTU3aIlM O0YyUCHHS W YCTAaHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJaroIIUMCS WHBAIWIOM WM JHUIOM C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCMOJb3yeMBbIX MPH OCYLIECTBICHUH
00pa30BaTeJLHOI0 NMPOoLEcca Mo AMCHUIINHE (MOYJII0).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

— KOHCYJIbTUPOBAHHE W TPEJABAPUTEIIbHAS MPOBEpPKa PabOT MOCPEACTBOM JIICKTPOHHOM
MOYTHI.

8.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOI0O o0ecneYeHusl.
KOMITBIOTEPHBIC TPOTrpaMMbI 1 dKcriepTHbIe cuctembl — Microsoft Office Professional Plus
Microsoft Windows, pacueTHas kommbroTepHas nporpamma «Excely.

8.3 llepevyenb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM:

OnekTponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/



http://www.elibrary.ru)/

9.

MartepHuaJbHO-TEXHHYECKAA

0aza, HeoOxoamMasi I  OCYLIECTBJICHUS

00pa30BaTeJbLHOIO NMpolecca Mo AUCHUIInHEe (MOIYJII0)

MaTepI/IaHBHO'TCXHI/I‘IGCKOG obecrneueHue JUCHHITIIMHBI

Ne Bun pador
(MoyJsl) M OCHAIIEHHOCTD
1. JlexunonHsble 3aHATUA | JIEKIIMOHHAsT ayIUTOpHs, OCHAIIEHHAs MpPe3eHTalMOHHOM
TEXHUKOW (TPOEKTOp, SKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM IporpaMMHBIM obecnieueHueM (I10)
(ayn. 425¢)
2. JlaGoparopHble JlabGopaTopus, YKOMIUIEKTOBaHHasi  CIELMAIN3UPOBAHHON
SaHATHS Mebenpio U 1abopaTOpHBIM 000pYHOBaHUEM (TEXHUYECKUMU
CpeacTBaMU OOYyYeHHMs): aHanM3aTtop JKuakoctd pH-metp-
nonomep Ikcnept-001 mimm Skorect-120; MarHUTHBIE METITATKA
(marmpumeplLekiMS1); cmekrpodoromerp Leki SS1207 wmu
Leki SS2107 ¢ nabopom KroBeT, Bechl aHanuTHueckue BJIP-200,
2 KJjacca TOYHOCTH; JIEKTPOILTUTKU Mapku «MeuTay, MOJeb
111472124 WU Ipyrue c AHAJIOTUYHBIMH
xapaktepuctukamu. (aya. 252c)
3. ['pynnoBsie Ayautopus (kabuHET), OCHAalleHHass MeOenblo, JOCKOU
(MHAMBUAYAIbHBIC) MenoBo# (ayn.242c, 252c¢)
KOHCYJIbTAIIUH
4. Texymmii  KOHTpOJb, | Ayautopust (kaOWHET), OCHamIeHHass MeOenblo, JTOCKOU
MPOMEXKYTOYHAs MenoBoii (ayn.242c, 252c¢)
aTTecTanus
5. CamocTosiTenbHas Kabuner s caMoCTOSTENHbHONW pabOTHI, OCHAIICHHBIN
pabota KOMITbIOTEPHON TEXHHKON C BO3MOXHOCTHIO MOAKIIIOYEHUS K

cetn «/HTEpHET», IPOrpamMMoONl SKPAHHOTO YBEIWYEHUS U
00€CMEeUYeHHbIN JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.




