MHUHHUCTEPCTBO CEJIbCKOI'O XO3SIlICTBA POCCUMCKOMN ®EJIEPAIIUH
JEIMAPTAMEHT HAYYHO-TEXHOJIOT MYECKOM MOJIMTUKA U OBPA3SOBAHMSI
OEJIEPAJBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIIEI'O OBPA30OBAHMUA
«KpacHOApCKHIl rOCy1apCTBEHHBI arpapHbIi YHUBEPCUTET)

HNHCTUTYT arposKoOJIOrH4eCKuX TEXHOIOTHI
Kadenpa «3xomorus u

IIPUPOAONOJIL30BAHUE)
COI'JIACOBAHO: YTBEPXKIAIO:
JIMpeKkTOp HHCTUTYTA I'py6ep B.B. PexTop bixkukosa H.HU.
24" 03 2025 . 28" 03 2025 .

PABOYAS ITIPOT'PAMMA YUYEBHOM JIJMCHUILJIAHBI

DU3HMKO-XUMHYECKUE METOABbI HCCJIEI0BAHUA B IKOJIOTUH
@®rocC BO

HarpasiieHHI0 ToATroToBKHU 05.03.06 «OKo0rus U MPUPOIONOIH30BAHUEY,
(Ko, HAMMEHOBAHME)

HanpasneHHocTb (ITpoduiib) «IKooruyeckast 0e30MacHOCTbY
Kype 3

Cemectp 5,6

®dopma 00yueHus: ouHas

KBamudukanust BoITyCKHUKA bakantaBp

JOKYMEHT INOJANUCAH
YCHJIEHHOM KBAJIM®UIIUPOBAHHOM
3JEKTPOHHOM MMOJIHUCHIO
‘BEHHBIN BLII[AHHOFI: PI'BOY BO KPACHOSIPCKUM T'AY

BJIAJIEJIEI: PEKTOP IIBIDKHKOBA H.H.
JIEMCTBUTEJIEH: 15.05.2025 - 08.08.2026

Kpachosipck, 2025



Cocrasurensb: [lomoa U.C. kanz. Onon. HayK, JOIEHT
«17» mapra 2025r.

[Tporpamma paszpadorana B coorBercTBru ¢ ®I'OC BO no nanpasnenuto noarorosku 05.03.06
«OKOJIOTHS ¥ IPUPOJIOTIOIH30BAHIE», HAIIPABIEHHOCTH (IPOGMIIb) « DKOIOTHYECKas
0€30MacHOCTb

[Tporpamma oOcyxaeHa Ha 3aceqaHuu Kadeapbl «DKOJIOTHS U MPUPOIOTIOTH30BAHIE)
npotoko Ne 7 ot «17» mapra 2025 .

3aB. kadenpoii: [Tonmosa M.C. xana. 6mos. HayK, TOIEHT
«17» mapta 2025r

JIucT corsiacoBaHusi padoyeil mporpaMmbl

[Iporpamma npuHsTa METOIMYECKOH KOMHCCHEW HHCTHTYTa
arpodKOJIOTHYECKUX TeXHOJIOTUH mpoTokon Ne 8 «24» wmapra 2025T.

Hpencez[aTeJIL MeToandeckor komuccnu_baranuna E. B. KaHJ1.0M0JI.HAYK, JIOLIEHT
(®HUO, yueHas crerneHb, yaeHOE 3BaHUE)

«24» wmapta 2025T.

3aB. BbImyckatomed kadenapel 1o HampaBieHuto noAarotoBku 05.03.06 «Okosorus u
MIPUPOIOTIOIB30BAHIEY, HATIPABIECHHOCTH (MPOGUITH) «IKOJIOTHYECKass O€30MTaCHOCTh)

[TormoBa Mpuna CepreeBHa, kaHa. OMOJI. HAYK, JOIECHT
(®UO, yueHas CTENEHb, yIEHOE 3BAHUE)

«24» wmapta 2025T.

* - B KauecTBe PELEH3EHTOB MOTYT BBICTYNATh paboTOAaTENH!, By3bI 110 podumo, HUU



OraaBienune

AHHOTALZIS .....cc..oovoeeoeeeeoeeeeoe et e e et s e ee s e s ee s, 4
1. MECTO JUCHMILINHBI B CTPYKTYPE OBPA30OBATEJILHOMN IPOTPAMMAUI ................oooccen..... 4

2. IIEJI1 1 3BAJAYMN JUCHUIIJIMHBI. IEPEYEHDb IVTAHUPYEMBIX PE3YJIBTATOB OBYUYEHHUSA
O JUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIBbTATAMHU OCBOEHHUSA

OBPA3OBATEJBHOWM ITPOTPAMMIDBI .............coooiviiiiiieieieiecee e s 4
3. OPTAHU3AHUOHHO-METOJANUYECKHUE JAHHBIE JUCLHHUIIJIUHDBI ..ot 5
4. CTPYKTYPA U COAEP KAHUE JJUCIHUIIIITHDBIL ..........ccooiiiiiiiiiieieeeee e 6
4.1. TPYJOEMKOCTb MOAYJIEN Y MOZYJIEHBIX EJIMHULL IACIIATITHIHDB ... eeeeeeeeeeeeeeeeeneneereeeeneeneensneenaeenens 6
4.2. COJIEPYKAHUE MOYJIEN IACLIATIIIITHBL.......cceiuveieeitieeeeetteeeeeiteeeesetaeeesasbeeeessseeesessesaeasssesesnssseesansesessseeeeans 6
4.3. JIEKIIUOHHBIE/JTABOPATOPHBIE/IIPAKTUUECKUE/CEMUHAPCKUE BAHSTHS.......cvvvietieeeeeees e eess s s 7
4.4. JIABOPATOPHBIE/TIPAK TUUECKUE/CEMUHAPCKUE SAHSTHIS .....cvenvivitieeiisiesieiesie ettt sne e 8
4.5. CAMOCTOSTEJIbHOE U3VUEHUE PA3JEJIOB JUCLIUIIINHEI U BUI CAMOIIOATOTOBKU K TEKYIIL[EMY
KOHTPOJTIO BHAHIE .....ccviiiiiiiiti ittt bbb bbb bbb bbb bbb bbb s 9
45.1.  Ilepeuenvb 60npocos Osi CaMOCHOAMENbHO2O U3YYEHUS U U008 CAMONOO20MOBKU K MEKYUjemy
KOHIMPDOIIO ZHAHULL ... eeeesteestee et et asseaseeaseesseease e st asseesse s se e a8 e e AR e e oh e e e e e an e e R e e eR e e eE £ e R e e s R e e s b e es e e s Re e e Ee e abeenbeenneanneennennee e 9
45.2.  Kypcosvie npoexkmul (pabomul)/ KOHmMpoasbHble pabomel/ pacuemuo-epaguueckue pabomol/yuedno-
UCCTEOOBAMETIDCKUE PADOMIBL. ... et esteateanteessesseesteesteeabeasseaaseas e e abe e s bt e bt e s beaseeaReesbeeabeeaneanbeannens s e nbeenbeenbeanneas 11
5. B3BAUMOCBS3b BUJIOB YUEBHBIX BAHSTHI ............c.cocoovviieiiiiiieieceiceeesee e, 12
6. YYHEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIUHGLI ........... 13
6.1. KAPTA OBECHEYEHHOCTHU JINTEPATYPOM (TABJIAIIA 9) ........oooooiiereieereceveeeesee e, 13
6.2. IIEPEYEHB PECYPCOB MHOOPMAITMOHHO-TEJIEKOMMYHUKAITMOHHOI CETU « MHTEPHET» (}:[A.HEE — CETb
CTHTEPHETD ) ..t e sttt tutee sttt e s tee st e st e sttt et e e st e e e bt e eabe e e abe e e sk et 4o ke e 2 s b et 42 ke e 2 Ak e 442k e e 4 A b bt e b e e e ab et e abe e et b e e sbe e e bbeesbneenbbeenbneenbneen 14
6.3. TIPOTPAMMHOE OBECTIEUEHME........ccuviutistiitiitesieatieiees et sttt s e sr bbbt s e nn e sb et n b anenr e ane s 14
7. KPUTEPAUU OLIEHKY 3HAHUM, YMEHUI, HABBIKOB U 3ASIBJIEHHBIX KOMIETEHIMIA...... 14
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE JUCHUIIJIAHBIL.............cooooiiiiiiiiieee, 16
9. METOAUYECKHWE PEKOMEHJALIUU JIJISI OBYUYAIOLIUXCS 11O OCBOEHUIO
JIMCTIMIIIIIHDBIL ..ottt bbbt b e bbbt bt e bt e b e b sh e eb e e bt eb e e b e et et sbeebesbeaneas 16
9.1. METOAUYECKHUE YKA3AHUS 11O JUCHUIIJIUHE JJISI OBYUYAROIIUXCS ..., 16
9.2. METOANYECKHUE YKA3AHUS 11O JUCHUTIJIUHE JJIS1 UHBAJIUAOB U JIULL C
OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3TOPOBDBSL ...t 17



AHHOTAIUA

HucuummuHa «DPU3NKO-XUMUYECKHUE METOMABl MCCIEAOBAHUS B DKOJIOTUM» OTHOCHUTCS K
yacTH, (GOpPMHUPYEMOH ydacTHHKaMH 0Opa3oBaTeNbHBIX OTHomeHWH bnoka 1 JlucuurmnHb
(MOyNIM) TOATOTOBKU CTYACHTOB 10 HAIIPABJICHUIO MOJATOTOBKHU MO HAMPAaBICHUIO TOJATOTOBKHU
05.03.06 «2Dxon0rust ¥ TPUPOIONIOTH30BAHUE).

JlucuuiuinHa peanu3yercss B MHCTUTYTE arpodKOJIOTHYECKUX TEXHOJIOTHH Kadeapoi
«OKOJIOTUS U TPUPOIOTIOIH30BAHUE.

JlucuuiuinHa HarejaeHa Ha (GopMHpOBaHHE KOMIeTeHIuil npodeccuonanbHbix (I1K-5)
BBIITYCKHHKA.

CopepxaHue UCUUIUIMHBI OXBaThIBA€T KPYI BOMPOCOB, CBS3aHHBIX C HU3YYCHHEM
MEXaHMW3MOB W  NPUHIMIOB  TMOJYYEHUS  AHAIMTHYECKOTO  CUTHANA, CBA3aHHBIX C
WHAUBUAYAIbHBIMH XMMHUYECKHMMH CBOMCTBAMH OIpEAEiEMbIX BEIIECTB; METOJOB U IPUEMOB
paboOTBl HA OCHOBHBIX THIIAX AHATMTHYECKOTO OOOPYIOBAHHS, C METOJAMU MPOOONOATOTOBKU
AHAIU3UPYEMbIX 0OBEKTOB PA3IMYHOTO MPOUCX O3KICHUSI.

[IpenogaBanue AUCHUIUIMHBI MPEIYCMATPUBACT CIEAYIOIIHE (QOPMBI OpPTraHU3AIHNH
yueOHOro Ipoliecca: JEeKIIH, JabopaTopHble paboThl, CaMOCTOSTEIbHAs paboTa CTyIEHTA.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH B (hopMe 3aIIUTHI pa0OT, TECTUPOBAHUS U MPOMEKYTOUHAS aTTeCTAIUs
B (popme KypcoBoii pabOTHI, 3a4eTa C OLIEHKOM.

OO0miasi TpyAO0EMKOCTh OCBOEHUS JMCLUUILUIMHBI COCTaBISeT 5 3aueTHBIX enuHun, 180
qacoB. [IporpamMmoii TUCHMIUIMHBI TIPETyCMOTPEHBI JIeKIMOHHbIe (36 yacoB), maboparopHbie (72
Yaca), CaMOCTOSTEIbHOM paboThI cTy/eHTa (72 yaca).

1. MecTo 1MCUMILIMHBI B CTPYKTYpPe 00pa3oBaTeibHOM IPOrpaMMBbl

JucuumnuHa «PU3HKO-XMMHUYECKUE METOJIbl MCCIEA0BAaHUS B 3KOJOTMU» BKJIIOYEHA B
OIIOIL, B  yacTtbh, (GOpMHpPYEMYIO YYaCTHHKaMHM OOpa30oBaTEJIbHBIX OTHOLICHWHA Oioka 1
JucuumimHel (MOLyn), SIBISIETCA KYpCOM II0 BBIOOPY CTY/JEHTA.

[IpenmecTByOUMMH KypcaMu, Ha KOTOPbIX HENOCPEICTBEHHO Oa3zupyercs JUCLUILIMHA
«PU3BUKO-XMMHYECKHE METO/IbI UCCIIEI0BAHUS B HKOJIOTUMN» SABISIIOTCS «[IpuKiaaHas sKoa0rus»,
«OCHOBBI IPUPOOIIONIB30BAHUAY, «METOBI IKOIOITMUECKUX UCCIEA0BAHUNY, « XUMUS».

JucuumnnuHa «@PU3MKO-XMUMUYECKUE METOJbl HCCIIEOBAHUS B SKOJIOTMMY» SIBISIETCS
OCHOBOITOJIATAIOIIMM JUISl U3YYEHUS CIEAYIOMMX AMCLUUIUIMH: «DKojoruyeckas 0e30MacHOCTb
IPOM3BOJCTBaY, «OIeHKa BO3JEHCTBUS HA OKPYKAIOLLYIO CPEY U DKOJIOTUYECKast IKCIEPTU3A».

OCOOEHHOCTBIO JUCHUILIUHBI SIBISETCS TO, YTO 3HAHMS M HABBIKH, MOJyYEHHbIE INPH
W3YYEHUH  JAHHOM  JHUCUUIUIMHBI,  MCIONB3YIOTCS  NPU  HANMCAHWU  BBIMYCKHOMN
KBAJTM(PHUKAIIMOHHON pabOThl, a TaKkKe B HPOPECCHOHATBHON NesATeNbHOCTH. JlMCHUIIMHA
UCIIOJIb3YET MOHSATHS, METOJIbl U MOJAXOAb! JaHHBIX JUCHUUIUIMH B MIPUMEHEHUH K COBPEMEHHBIM
MHCTPYMEHTAIBLHBIM METO/1aM UCCIIEJOBAHMSI PA3HBIX IPUPOIHBIX CPEL.

KoHTpoib 3HaHMI CTylE€HTOB NpPOBOAUTCS B (GopMe TEKyIled U MPOMEKYTOUYHOM
aTTECTALINH.

2. llesn u 3aaa4yu AucUUIUINHBL. [lepedyeHb MuIaHMPYeMbIX pe3y/IbTATOB 00y4eHHs M0
AUCHUILINHE, COOTHECEHHBIX C IUIAHUPYEeMBbIMH pPe3y/JIbTATAMH 0CBOEHHS 00pPa30BaTe/IbLHOM
NPOrpaMMblI

Hempro mucnumamabl  «DH3HKO-XUMUYECKHE METOIbI HCCIACAOBAHHMS B JKOJOTHH
SBIISIETCS. O3HAKOMJICHHE CTYJEHTOB C TEOPETUYECKUMHU OCHOBAMH (DHU3HKO-XUMHUYECKUX
METOJ/IOB aHAJIN3a, a TAKKE HAYIUTh CAMOCTOSATEILHO IPUMEHSTh 3TH METO/Ib C MUHUMAJIbHBIMU
3aTpaTaMH BPEMEHH U CPEJICTB.

3agaun IUCITATIIINHEL:

1. (dbopMUpOBaHHE CHCTEMHBIX 3HAHMH OO0 OCHOBHBIX (H3WYECKMX 3aKOHaX H
MpoIIeccax, JIeKAIUX B OCHOBE COBPEMEHHBIX (PM3NKO-XUMHUUYECKHX METOJOB aHAJIN3a;

2. M3YYCHHE METOJIOB M TMPUEMOB pPabOThl HA OCHOBHBIX THMAaX aHAIUTHYECKOTO
000pyI0BaHNS;
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3. 3HAKOMCTBO C METOJIaMH MPOOOIMOATOTOBKH  aHAIM3UPYEMBIX OOBEKTOB
Pa3IMIHOTO TPOUCXOXKICHUS;
4. HAYYHUTHCS IPUMEHATH WHCTPYMEHTAJIbHBIC METOBI HCCIICIOBAHUS B aHAIN3E W
OLIEHKE 0OBEKTOB OKPYKAIOIIEH CPe/Ibl.
Tabmuma 1

Hepeqeﬂb IJIAHUPYEMBIX PE3YJbTATOB oﬁyqe}mﬂ no JTUCHUIIJIMHE

KOI[ 1 HAUMCHOBAHUC
KOMIICTCHII NN

WNHaukaTopsl JOCTIKEHUS
KOMITETeHITHH (110
peann3yeMon AUCIUTIINHE)

[lepeueHs nIaHUPYEMBIX PE3YIBTATOB
00y4eHHUs IO AUCIUILIMHE

[1K-5. Cnocoben
YCTAaHOBUTHIIPHIUHBI 1

MTOCJICICTBUS BBIOPOCOB M COPOCOB, METOBI

aBapUHBIX BEIOPOCOB | XpaHEHHs,  YTHIH3AIUU

u cOpocoB nepepadboTKu OTXOJIOB,

3arps3HSIONIAX MOJICIUPOBaTh W OICHUBAThH

BEIIIECTB B COCTOSIHUE  DKOCHUCTEM

OKPYKaIOIILYIO CPeIy nporecce
MPUPOAOTIOIH30BAHHSI
N1-21x.5 Ucnonszyet
CHOCO0BI yIpaBlIcHAS
XUMUYCCKUMHU pECaKUusAMU U
mporieccamMu, — JIKaIIuX

HUCCIIEI0OBAaHUI

KOMITOHEHTaX
cpenbl

NA-1pxs YMeer NOpPUMEHSTH

OCHOBHBIC MCTOAbI OYHCTKHU

OCHOBC€ XHMMHYCCKHX MCTOIOB

WNJ1-3nx.s Broageer meromamu
orOopa mpoO0 W TPOBEACHUS
XUMHKO-aHAJIUTHYCCKOI'O
aHajM3a BpEIHBIX BEILIECTB B
OKpY>Karolen

3HaTh: TEOPETHUECKUE OCHOBHI (PU3UKO-
XUMHUYECKHX METOJIOB HCCIIEIOBAHHUSI
W3y4aeMbIX 00BEKTOB; METOIbI
CTaTUCTHYECKOH 00pabOTKM MOTyUYSHHBIX
Pe3yIbTaTOB; OCHOBBI PETUCTPAIUH
AHATUTHIECKOTO CUTHAJIA JUTS
COOTBETCTBYIOIIUX METOIOB aHAIN3A; THIThI
COOTBETCTBYIOIICTO aHATTUTHYECKOTO
000pYIOBaHMsI, XapaKTep JaHHBIX,
MOJYYaEMBIX C TOMONIBIO (PU3UKO-XHUMHUYCCKUX
METO/IOB aHANN3a; OCHOBHBIC TIPUEMBI
mpo600TOOpa M MPOOOTIOATOTOBKY PA3IMYHBIX
peanbHBIX 0OBEKTOB IS TIOCIIETYFOIIETO
WHCTPYMEHTAJILHOTO aHaJIH3a.

YMeTh: OpHEHTHPOBATHCS B U3y4aeMOM
Mmarepuale, IpaBIIbHO BEIOUPATh METOIBI
UCCIIEZIOBAHUS N3y4aeMbIX O0BEKTOB,
MPOBOJMUTH UCCIIETOBAHUS C TIOMOUIBIO ATHX
METO/IOB; MPOBOIUTH 00Pa0OTKY 1
MHTEPIPETAINIO TEPBHIHBIX
AKCTIEPUMEHTAITBHBIX JaHHBIX, TIOTYYEHHBIX C
WCTIOJIb30BaHHEM H3Y4aeMBIX METOJIOB
aHaJIM3a.

BrnaneTs: 0CHOBHBIMH (PU3HKO-XUMHUECKUMHU
METOIaMH MCCIIEAOBAHMS U3yIaeMbIX
00BEKTOB; CLIOCOOAMM CTATHCTUYECKOM
00pabOTKHN TaHHBIX.

3. Opranmaunonno-MeTozmquKne JAaHHbIC TUCHHUIIJINHBbI

OO6mast TpyaOEMKOCTh JTUCIMIUIAHBI

cocraBmsier 5 3ad. en. (180 wacoB), wux

pacnpeaciicHue 1o Buiam pa60T H 110 CEMCCTpaM PCACTABIICHO B Ta6J'II/II_Ie 2.

Tabmuma 2
PacnpesesieHne TPy10eMKOCTH JHCIUIIMHBI 0 BU1aM padoT Mo ceMecTpam
TpynoemkocTs
Bun yuebnol paboThI 3ad. ac 10 CEMECTPaM
en. ’ Ne 5 Ne 6

OO0mast Tpy10€eMKOCTh THCIMILIAHBI 5 180 79 108
1o y4eOHOMY IIaHy
KonTakTHas padora 3 108 54 54
B TOM YHCIIE:

Jlexuuu (JI) / B TOM 1HCIIE B 36 18/4 18/8

WHTEPaKTHUBHON popme

JlabopaTopHbie pa60THV(JIP) / B TOM 79 36/8 36/8

qucJie B MHTEPaKTUBHOM Gopme
CamocrositenbHas padora (CPC) 72 18 54




TpynoemMkocTb

Bun yuebHo# paboThI 3a4. M0 CEMEeCTpaM
gac.
el. Ne 5 Ne 6
B TOM YHCIJIE:
CaMOCTOATENILHOE U3YUCHUE TEM U 18 29
pazzienoB
CaMOTIOJITOTOBKA K TEKYIIEMY 16
KOHTPOJIIO 3HAHUU
MOATOTOBKA K 3a4ETy 9
3a4erT C
Buj xonTpo.s: .
OLICHKOM

4. CTpyKTYpa U collepKaHue QU CUUILTHHBI

4.1. TpynoémMkocTh MoOayJdeil 1 MOAYJIbHBIX €TMHUI TUCUUILIAHBI

Tabmuma 3
TpynoeMKocTh MOy i€l H MOTYJIbHBIX €IHHUI TUCHHIITHHBI
HanmeHoBaHue KonrakTHast Bueaynutopua
N Bcero yacosn
MoyJieli 1 MOTYJIbHBIX I pabora s1 padoTra
eTUHUI AU CHUTIHHBI ¥ JI ‘ JI3 (CPCO)

Moayb 1 @Pu3MK0-XMMHUYECKHE METOAbl AHATH3A

Moayabnas exuHuna 1
XapakTepucTuka GU3HKO- 17 8 - 9
XUMHYECKHX METOJIOB aHATTN3a

MoayabHasi exuHuIA 2 OnTHyecKue
METO/BI aHAIN3a

60 12 32 16

MoayabHasi exuHuna 3 32 3 16 8
DIEKTPOXUMHUECKHE METO/IbI aHAIH3a

M bHad eqununa 4 M
onyJIbHas e[ na €TOIbI 71 8 24 39
pazzieneHus U KOHLIEHTPUPOBaHUS

UTOro 180 36 72 72

4.2. Coaep:xanue MoOayJiel TUCUUITUHBI

Moayanb 1. ®U3HKO-XMMHYECKHE METOAbI AaHAJIN3A.

Mooynvuas eounuya 1. Xapakmepucmuka @Qu3uKO-XUMUYECKUX Memo008 aHAIU3A.
OO0ue Bompockl Teopun (pU3MKo-XUMUYecKkoro axHanuza. [Ipenmer, 3aiaun, cBsi3b ¢ JIPYTUMHU
JTUCIUATUTMHAME (OCHOBHBIE TTOHATHS, XapaKTEPUCTHKA (PU3UKO-XMMHUYECKUX METOJIOB aHAIIN3a).
YyBCTBUTENBHOCTh  METOJOB W  Biustomue  (akropel Ha Hee  (KJIacCHpUKAIM
YYBCTBUTEIBHOCTH,  OCHOBHBIE  TpUEMBl  (U3UKO-XUMHUECKMX  METOJOB  aHAIM3a).
Knaccugukanus ¢usnko-xumuyeckux meronoB aHanmusza (I rpymma, |l rpymma, Il rpymma).
Odopmienue pe3yabTaToB HIKCIIEPUMEHTA.

Mooynvnasn edunuya 2. Onmuueckue memoowvl aHaau3d. IMUCCHOHHBINA CHEKTPaIbHbIHI
aHamm3  (TEOpEeTHMYECKHWE  OCHOBBI,  OCHOBHBIC  Yy3IIbI  CHEKTPaJbHBIX  MPHOOPOB,
(boTO3eKTpUYECKHE METOJbl, XHUMHMKO-CIEKTPAIbHBIA aHanu3, (OTOMETpHUsS IUIAMEHH,
NpakTHYeCcKoe PUMEHEeHHE, 00IIast XapaKTepUCTHKa MeTo1a). MOJeKyIsIpHBII aIcOpOIMOHHBIH
aHanmu3 (TEOpEeTUYECKUE OCHOBBI, CIEKTPhl MOIJIOMIEHUS, OCHOBHBIE Y3Jbl HPUOOPOB
MOJICKYJISIPHOM  CHEKTPOCKOIIMH,  METOJIBI  aACOpOIMOHHOTO  aHalM3a, MPaKTHYECKOE
npUMeHeHue, oOmas  XapakTepUCTHKa  MeToAa).  ATOMHO-aOCOpOIIMOHHBIA  aHAIU3
(TeopeTHyeckre OCHOBBI, OCHOBHBIC Y3JIbI MPHUOOPOB, KOJUYECTBEHHBIC OMPEICICHHUS,
NPaKTUYEeCKOe TNPUMEHEHHE, O0Ilas XapakTepUCTHKa MeToja). JIFOMUHECHeHTHBIH aHalu3
(TeopeTrueckre OCHOBBI, KITacCH(DUKAIHS Pa3IMIHBIX BUIOB JTFOMUHECIICHIIUH, OCHOBHBIC Y3JIbI
nprOOpOB, XapaKTEPUCTUKA U 3aKOHOMEPHOCTH JIFOMUHECLEHINH, TPAKTUYECKOe MPUMEHEHHE,
oOmras xapakTepucTuka MeTtona). Pegpakromerpust U nmoasipumMerpusi (TEOPETHUECKUE OCHOBBI,
npuOOpsl U ONpeNeNieHus] TMOKa3aTelNsl IMPeNoMIIeHHs, NPUOOPHl I MONAPUMETPUUYECKHX
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U3MepeHul, pepakToMeTpuUecKue U MOISAPUMETPUUECKUE METOJUKH aHAJIN3a, NMPaKTHYECKOe
npuMeHenue). Hedemomerpus u TypOumumerpust (TEOpETHUECKHUE OCHOBBI, HPUOOPHI LIS
HE(PEeTOMETPUUYECKUX U MOIAPUMETPUUECKUX ONpPEAETICHUH, TPaKTUUECKoe TPUMEHEHHE, 001mas
XapaKTEPUCTHKA METOJIOB).

Mooynvuas eounuya 3. dnekmpoxumuyeckue memoovl anaiuzd. I10TeHIMOMETPUYECKUN
aHanu3 (TEOpEeTHYECKHE OCHOBBI, YCTAHOBKA JUIsi M3MEPEHHs MOTEHIMaja B MOTECHIMOMETPHH,
npsMasi MOTEHIMOMETPUs, MOTEHLHOMETPUUYECKOEe TUTPOBAHUE, IPAKTUYECKOE INPUMEHEHHE,
o0miass xapakTepucTuka Merona). KoHaykTomeTpuueckuid aHamu3 (TEOPETHYECKHE OCHOBBI,
npsMasi KOHAYKTOMETpPHUS, KOHAYKTOMETPUYECKOE TUTPOBAHUE, BBICOKOYACTOTHOE TUTPOBAHHUE,
IpaKkTUYecKoe NpUMEeHeHHe, olmias xapakrepuctuka Mmertoza). Ilomsporpaduueckuii anaiuns
(TeopeTHyYecKHEe OCHOBBI, CXeMa MOIIporpaduYeckoil YCTaHOBKM, NpsMas moisporpadus,
aMIIepOMETPUYECKOe THUTPOBAaHUE, IPAKTHUYECKOE IPUMEHEHHEe, O0Ias XapaKTepUCTHUKA
METOAa). DIJEKTPOIU3 M KYJIOHOMETPHUS (TEOPETHYECKHE OCHOBBI, CXEMa YCTaHOBKH ISt
3JIEKTPOJIM3a, BUIBI DJIEKTPOJIN3a, MpsiMas KYJIOHOMETpUs, KYJIOHOMETPUYECKOE TUTPOBAHHE,
NPaKTUYeCKOe NPUMEHEHHE, O0Inas XapakTepUCTHKa METOIOB). Macc-CeKTpoMeTpus
(TeopeTHUYECKHE OCHOBBI, KAueCTBEHHBIM aHaIM3, KOJIMYECTBEHHBIH aHalIM3, HPaKTUYECKOoe
npUMEHEeHHe, 001as XapaKTePUCTHUKA METO/IA).

Mooynvnas eounuya 4. MemooOsl pasoenenus u KOHYEHMPUPOBAHUs. IKCTPAKIUSL
(TeopeTHUYeCcKre OCHOBBI, pacIpeIe]ICHUE BEIIECTBA MEXIY IBYMs PAaCTBOPUTEIISIMH, OCHOBHBIC
KOJINYECTBEHHBIE XapaKTEPUCTUKH, SKCTPAKIMSI BHYTPUKOMIUIEKCHBIX COCIMHEHUH, SKCTPAKLIUS
MOHHBIX  acCOLMATOB, CKOPOCTh  OKCTPAaKIWH, MPAaKTHYECKOE MPUMEHEHUe, oOIas
XapakTepucTHKa MeTroja). Xpomarorpadus (TEOpeTHYECKHME OCHOBBI, OCHOBHBIE METO]IbI
Xpomarorpauyeckoro aHaiu3za W MX KiIacCH(UKalus, TEOPETUYECKUE TPEACTABICHUS B
xpomarorpaduu, OCHOBHbIE Y376l HpUOOpOB, oOIIas XapakTepucTHKa Merona). Bupsl
xpomarorpaduu (razoBas xpomarorpadus, KHIKOCTHO-aJCOPOLUMOHHAs XpomaTorpadus,
TOHKOCJIOHas xpomarorpadus, AKHUJIKOCTHO-KUAKOCTHAsI xpomarorpadus,
BBICOKOO()(heKTHBHAS JKUAKOCTHAs Xpomarorpadus, remb-xpomarorpadus, HOHOOOMEHHas
xpomarorpadusi, HoHHast XpoMmatorpadust).

4.3. JlekunoHHbIE/JIa00PaTOPHBIE/MPAKTHYECKHe/CeMUHAPCKHE 3aHATHSA

Tabmauma 4
CoaeprkaHue JICKIIHOHHOI0 Kypca
No Ne mopyast m Bl/llll Ko-Bo
i MOJYJIbHOM eANHUIIbI Ne 1 TeMa JeKuuu KOHTPOJIbHOTO | YacoB
AUCUMIITUHBI MepOnpUsITHS
1. | Moayab 1. (PU3UKO-XUMUYECKHE METO/IbI AHATIHM3A) TECTHPOBAHHUE 36
Monynbnasg eaunauna 1. | Jlekius Ne 1. (Ilpeamer, TECTUPOBAaHUE 4/2
(XapakTepuctuka 3aJ1auu, CBS3h C APYTUMH
(bU3NKO-XMMHYECKUX aucuuIuinHaMu. OCHOBHBIE
METOIOB aHAJTN3a) MIPUEMBI, UCTIOJIb3yEMbIE B

(U3NKO-XUMHUECKUX METOAAX
aHayin3a) (JIEKIMSI-TUCKYCCHSI)

Jlexuus Ne 2. (Knaccudukarnms TECTUPOBAHUE 412
OXMA. Odopmnenue
Pe3yIbTaTOB UCCIIEIOBAHU)
(JIeKLMSI-TUCKYCCHST)

MopynbHas equHuna 2. Jlexuust Ne 3. (OMMUCHOHHBII TECTUPOBAHUE 4/2
(Ontuueckue METO b CHEKTpaJIbHBIN aHaIN3)
aHanm3a) (JIeKIMSI- TUCKYCCHST)

Jlexuus Ne 4. (MonekynspHbIit TECTUPOBAHUE 4/2

aJIcOpOIIMOHHBIN aHAIN3)
(JTeKIUSI-TUCKYCCHST )

1 .
BI/III MEpPONPUATHS . TCCTUPOBAHUEC, KOJUIOKBUYM, 3a4€T, DK3aME€H, IPYroe
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e Ne moayast m Blm1 Koa-Bo
/i MOAYJILHOM e THHUIIBI Ne 4 Tema JeKIUH KOHTPOJIbHOTO | YacoB
AUCHUILIUHBI MepOonpUsITUs
Jlexumst Ne 5. TECTUPOBAHUE 4
(Pedpakromerpus u
MIOJIAPUMETPUS)
MoaynbHas equauna 3. Jlexnusa Ne 6. TECTUPOBAHUE 4
(DnexTpoxumMmuuecKue (ITorenumomMeTpuyeCKUit
METO/IbI aHAJTN32) aHaJIN3)
Jlexuus Ne 7. (OnexTponus u TECTUPOBAHUE 4
KYJIOHOMETpPHSI)
MopynbHas eqununa 4. Jlexuus Ne 8. (DkcTpakius) TECTUPOBAHUE 4
(Metonpl pasneneHus ¥ | Jlexrums Ne 9. 4
KOHLIEHTPUPOBAHMS ) (Xpomarorpadus) TCCTUPOBAHNC
NUTOI'O 3a4eT C OLEHKOM 36
4.4, JlabopaTopHble/IpaKTHYECKHe/CeMUHAPCKHE 3aHATHS
Tabauua 5
ConeprxkaHue 3aHATHI 1 KOHTPOJIbHBIX MEPONPUATHH
Ne mopyns u Ne u Ha3BaHue J1a00paTOPHBIX/ Bur? Kou-
Ne | MmoayJbHOM NMPAKTHYECKUX 3AHATHH C
KOHTPOJbHOT0 BO
n/n | eITHHULBI yKa3aHHeM KOHTPOJIbHBIX
. MEpONpHUATHS | 4acoB
AHCIHUTIUHBI MeponpusiTHil
1. Mopnyas 1. (PU3MKO-XUMHUYECKHE METObI aHAJIN3A) 3amuTa oT4era 72
MonynbHas equnnia | 3anarue Ne 1. (Onpenenenue 4/4
2. (Ontnueckue BOJHOCTH MeJa
3amura oTUeTa
METO/]Ibl aHAJTH3A) pedpakTOMETPUUECKUM METOJIOM)
(paboTa B MaJIbIX Ipynnax)
3anstue Ne 2. 3amura oT4era 4/4
(CnekrpodoTomerprueckoe
ompezeNieHue MPOTerHa B KOpMax)
(paboTa B MaJIbIX Ipynnax)
3ansatue Ne 3. (Dotomerpuueckoe 3amuTa oT4era 8/8
olpeziesieHue Mapratiia u Xxpoma rnpu
UX COBMECTHOM MPHUCYTCTBHUH)
(paboTa B MaJIbIX Ipynnax)
3ansatue Ne 4. (Onpenenenue 3amuTa oT4era 8
KOHIICHTPALIUH XJIOPHI-HOHOB
TypOUIMMETPUUECKUM METOJIOM)
3anstue Ne 5. (Onpenenenue 3amuTa oT4eTa 8
coJiep>kaHus Cyab(haToB B BOJE
METOJIOM BH3yaJIbHOU
He(eTOMETPHUN)
MonynbHas equanna | 3anarue Ne 6. (Onpenenenue pH 3amuTa oT4eTa
3. pPacTBOPOB MOTEHIIMOMETPUUYECKUM 8
(DAEKTPOXUMHUECKH | METOJIOM)
€ METO/IbI aHAJTN3a) 3ausarne Ne 7. 3amura oTueTa
(ITorenunomerpuyeckoe 8
ornpezeNieHue TUTPyEeMOi
KHCTIOTHOCTH B MPOYKTaxX
nepepadOTKH IJI0I0B U OBOIIIEH )

2
BI/I}I MEpPONPUATHS: 3alIUTa, TCCTUPOBAHUE, KOJUIOKBUYM, IPYTO€
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Ne moayast m Ne 1 Ha3BaHHUe JIaOOPATOPHBIX/ Bur? Koxn
Ne | moayJbHOM NPAaKTHYECKUX 3aHATHH ¢
KOHTPOJIbLHOI'0 BO
n/n | eIHHULBI yKa3aHHeM KOHTPOJIbHBIX
. MEpPONPHUSATHSI | YacOB
AUCIHUTINHBI MeponpusiTHil
MonynpHas equHuNa | 3aparue Ne 8. (Onpenenenne 3amuTa oT4yera
4. (Metozpt COJICPKaHUSI HUTPATOB B PACTBOPE 8
PasACICHAA 1 METOJIOM HOHHOT'O 0OMEHA)
KOHIIEHTPUPOBAHUS
pPHb ) 3anarue Ne 9. (Paznenenue xenesza u 3amuTa oT4eTa
MeJU C TIOMOIIBI0 XpoMarorpaguu Ha 8
Oymare).
3anstue Ne 10. (Ompenenenue 3amura oTueTa
IIMHKA B PACTBOPAX METOJIOM 8
HKCTPAKIUH C TUTHIOHOM)
UTOT'O 3a4eT 72

4.5. CamocTosiTeIbHOE M3YUeHHE Pa3/1eJI0B I CUMIIMHBI ¥ BUAbI CAMONIOATOTOBKH K
TeKyleMy KOHTPOJII0 3HAHUI

B mpomecce 0cBOeHMS MUCHMIUIMHBI HCIONB3YIOTCA 3aHATHS JIeKHMOHHOro Tuma (36
vyacoB) U Jabopatopubie (72 yaca). CamocrositenbHas pabora (72 4yaca) mpoBogutcs B hopme
U3YUEHHSI TEOPETUYECKOTO Kypca W KOHTPOIMPYETCS 4Yepe3 3allUThl OTYETOB JIAOOPaTOPHBIX
pabor.

KonTponbs camocrosTenbHOl pabOTbl M MOATOTOBKM K J1a0OpaTOPHBIM  3aHATHUAM
OCYIIECTBIIACTCS C TMOMOIIBIO BJIEKTPOHHOrO oOyuaromero Kypca https://e.kgau.ru/. ®opma
KOHTPOJISL — 3a4€T C OLCHKOM.

OOyuvaromuiics JIOJDKEH TOTOBUTHCS K J1a0OpaTOPHBIX 3aHATHSIM, NpopadaThIBaTh
JEKIMOHHBIA Marepuan. [Ipu moAroToBKE K 3aHATHIO OOYYarOIIEMYCsl CIEAYET OOpaTUThCS K
mutepatype HayuyHoi Oubnmoreku @PI'BOY BO «KpacHospckuii T'AVY». Ilpu wusydenuu
JUCIUATUTMHBI HEZIOMYCTUMO OTPAHUYHMBATHCS TOJIBKO JICKIIMOHHBIM MAaTEPHAIOM U OJTHUM-IIBYMSI
yuyeOHMKaMu. Psi TeM Kypca MokeT ObITh BBIHECEH NpenojaBaTeleM Ha CaMOCTOSTeNbHOE
U3YyYEHHE, C 00CYXJIEHHEM COOTBETCTBYIOIIMX BOMPOCOB Ha 3aHATUAX. [[oATOMYy moAroToBka k
cladye 3ayeTa M TPYNNOBOM paboTe Ha 3aHATUAX MOJPA3yMEBAaeT CaMOCTOSATENIbHYIO paboTy
o0yJaronuxcs B TEUEHUE BCET0 CEMECTpa M0 MaTepuaaM PeKOMEHIyeMbIX HCTOUHUKOB (pa3aen
y4eOHO-METOIMYECKOr0 ¥ HHPOPMALIMOHHOTO 00ECTIeUeHHMS).

®opMbl OpraHU3alUi CAMOCTOATEIBLHONW PabOTHI CTYAEHTOB:

— OpraHu3alus U UCIOJb30BaHUE JIEKTPOHHOIO Kypca AUCHUIUIMHBI Pa3MEIIeHHOTo Ha
nnaT(bopMe LMS Moodle gns CPC.

paboTa HaJl TEOPETUUECKUM MaTePHUaIoM, TPOYUTAHHBIM Ha JEKIMIX;
- CaMOCTOSITEJIbHOE U3yYEHUE OTAENbHBIX Pa3/1eJI0B TUCIUIUINHBI;
- TOATOTOBKA K JJa0OPaTOPHBIM 3aHATHIM;
- TIOATOTOBKA K TECTUPOBAHHIO;
—  BBINIOJHEHHE KOHTPOJIBbHBIX 3aJaHUN MIPU CAMOCTOSITEIbHOM M3YUEHUH JAUCIUILTHBI;
- CaMOTECTHUPOBAHUE MO KOHTPOJIBHBIM BOMpOCaM (TECTaMm).

45.1. TlepeuyeHb BONPOCOB /JIsl CAMOCTOSITEILHOTO0 U3YUeHHsI M BUTOB CAMOMNOATOTOBKH K
TeKylleMy KOHTPOJII0 3HAHUI

Tab6muna 6
IlepeyeHnb BOMPOCOB /IS CAMOCTOSITEILHOTO H3yYeHUSI M BHIOB CAMONOATOTOBKH K
TeKYIIEMY KOHTPOJIIO 3HAHUH

Ne Mmonyns u ITepeuenb paccmaTpuBaeMbIX BOIIPOCOB JJISI

Norr/ . Koi-Bo
I MOAYJIbHOMN CaMOCTOSITEJIbHOTO U3yYEHHUS U BUJIOB 4ACOB
CANHUIIbBI CaMOITOATOTOBKHU K TeKymeMy KOHTpOJ’IIO 3HaHI/II71
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No monyns u

[lepeveHp paccMaTpruBacMbIX BOIIPOCOB JIJIsS

Neri/ . Kon-Bo
I MOJyJIbHOM CaMOCTOATENILHOTO U3YUCHHS 1 BUMIOB 4ACOB
€IMHUIIBI CaMOMNOJTOTOBKHU K TEKYLIEMY KOHTPOJIIO 3HAHUHI

Mopyab 1 (PU3MKO-XHMHUYECKUE METO/Ibl aHAJIN3A)

1 MonynbHag equauna | 1. Mcnonbp3oBaHue (QU3MKO-XMMHUYECKHX METOJOB 1
1. (XapakrepucTHKa | aHAIHM3a VI PEIICHHUS YKOJIOTHYECKUX MPOoOIeM
busuko-xumuyeckux | 2. Mcrnonb30BaHue pasanyHbIX (U3MKO-XUMUYECKUX
METO/JIOB aHAJIN3A) METOJ0B TUTSE onpeaeneHus METAJLJIOB B 2

OHOJIOrMYEeCKHX 00BEKTaxX
3.Mcnionp30BaHne pa3iaMyHbIX (PU3MKO-XUMHUYECKUX
METOZOB JUIsl OINpENENIEHUs] pPasIMYHbIX TPy 1
MECTULUAOB B OMOJIOTHYECKUX 00BEKTax
4. [lpyrue Gpu3nKo-XxMMHUYECKHE METO/Ibl aHAIN3a 2
5.0mnpenenenue Homa B OMOJIOTMYECKHX OOBEKTaX 1
P NOMOIIM (PU3UKO-XUMUYECKHX METOJIOB
ITonroToBka K TeKyuiemMy KOHTPOJIIO 3HaHUHN 2
MonynbHas eqununa | 6.Mcnons3oBanue pa3IMYHBIX MOZeIIen
2. (Onrtuueckue CHEKTPO(OTOMETPOB B 3aBUCHUMOCTH OT pEIIAEMBbIX 2
METO/Ibl aHAJTU3A) 3a/1a4
7.Mcnionb30oBaHuEe PA3IUYHBIX THUIOB KOPPEKIUH 1
(oHa B aTOMHO-a0COPOIIMOHHOM aHAJIN3E
8.HMcnonb3oBaHue OAHO M JIBYXJIYYEBBIX CHUCTEM
npubopa 1mo aToMHo# abcopOruu. [IpenmymecTBa u 2
HEI0CTaTKU
9.MackupoBKka MEIIAIONIMX KOMIIOHEHTOB  IpH 1
(OTOKOJIOPUMETPUYECKOM aHAIIN3E
10.0cobenHOCTH TPOOONOATOTOBKA OOBEKTOB IS 9
aTOMHO0-a0COpPOIIMOHHOTO aHAN3a
ITonroroBka Kk 1a00paToOpHbIM paboTam 6
IToaroroBka K TeKylemMy KOHTPOJIKO 3HaHUU 2
Monynbnasa equauna | 11.ITonsporpadus. IIpunuun merona. CTpykTypHas
3. cxema mnpubopoB. IIpakTHyeckoe TpUMEHEHHE. 1
(OnexTpoxuMudecku | AMIIEpPOMETPUUECKOE TUTPOBAHHE
€ METO/Ibl aHaJIN3a) 12. Konaykromerpusi.  TeopeTHueckHue  OCHOBBI.
IIpakTuyeckoe  npuMeHeHHe. BpIcokoyacTOTHOE 1
TUTPOBAHNE
13.Macc-cnektpomerpusi. Teopusi, CTPYKTypHBIE 5
cxembl npudopos. AMP, OIIP.
ITonroroBka Kk 1a00paTopHBIM paboTam 2
ITonroToBka K TeKylieMy KOHTPOJIIO 3HaHUH 2
Mopynbshas enunanna | 14.Xpomarorpaduieckoe onpeaeneHue
4. (MeToapl | MUKOTOKCHHOB B KOpMax. I'paduueckoe 3
paszneneHus u | opopMIIeHHE TTOTYYCHHBIX TaHHBIX.
KOHLIEHTpUpOBaHKA) | 15./3yueHne CBOMCTB pa3mUuYHBIX COPOSHTOB JUIs
pelieHusi KOHKPETHBIX 3aJad B aHAJIUTHYECKOMH 2
Xxpomarorpaduu
16.0cobernHocTH TPOOONMOATOTOBKH OOBEKTOB IS 3
ra30BOT0 XpoMaTorpaguyeckoro aHajan3a
17.3ydyeHne CBOMCTB pa3iMYHBIX COPOEHTOB [
pelieHrsl KOHKPETHBIX 3ajJad B aHAJIUTUYECKOMH 2
Xpomatorpapuu
[TonroroBka K 1a00paTOpHBIM paboTam 4
[ToaroroBka Kk TeKylemMy KOHTPOJIKO 3HAaHUU 2
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Nort/ No Mmomynst u Ilepeuenb paccmaTpuBaeMbIX BOIIPOCOB IJIsI Kon-go
I MOJyJIbHOM CaMOCTOATENILHOTO U3YUCHHS 1 BUMIOB 4ACOB
€IMHUTIBI CaMOTIOJITOTOBKHY K TEKYIIEMY KOHTPOJIIO 3HAHUH
[TonroToBKa K 3a4eTy ¢ OLIEHKOM 9
IToaroroBka K KOHTPOJILHOM paboTe 18
BCET'O 72

4.5.2. KypcoBble npoeKkThl (pad0Thbl)/ KOHTPOJILHBIE PAa00THI/ pacyeTHO-rpadguyecKue
padoThl/y4eOHO-HCC/Ie0BATeIbCKIE PA0OThI

Tabnuua 7
Pexomennyemas aureparypa
Ne (HoMep HCTOYHMKA B
TeMbl KOHTPOJIbLHBIX IPOEKTOB (PadoT)
n/n COOTBETCTBHH C
NPWIAaraeMbIM CIIUCKOM)
1. Oxpyxaromias cpena Kak cucrema. KoHTponb cocTosHUs ot 1-3, . 1-3
oKpy»Karomieit cpensl B Poccun. o
2. HopmupoBanue 3arpsisHeHHII B 00BbEKTaX OKpYysKaromen
cpensl. Krnaccudukamms BemecTB MO CTENEHH WX o.. 1-3, m. 1-3
OTACHOCTH.
3. OO01ue MPUHITUITEL 0TOOPA MTPOO aTMOC(EPHOTO BO3TyXa. o.1. 1-3, m.m. 1-3
4, XVMUYECKHE XapaKTEPUCTUKH HPUPOJHBIX W CTOYHBIX or. 13, 1. 1-3
BOJI.
5. Crioco0bl KOHCEpBAIUK U XpaHSHHS TTPO0. o.1. 1-3, m.m. 1-3
6. I'maBHBIe ommOKM Tpu orbOope mMmpod armochepHOTrO ot 1-3, . 1-3
BO3yXa.
7. Bri6op mecta otO0opa mpob. TpancnopTupoBka mpo0O. o.1. 1-3, m.m. 1-3
8. Bust otoopa npoob. o.. 1-3, n.n. 1-3
9. [IpencraButensrocts  npoObl.  IlogroroBka — Tapsl. o 1-3, 1. 1-3
Cpencrsa aj1s1 oT60pa npoo.
10. Crioco0bI KOHCEpBAIUH MPoo. o1 1-3, m. 1-3
11. dusnyueckre XapaKTePUCTHKA HPUPOIAHBIX M CTOYHBIX oot 1-3, L. 1-3
BOJI.
12. dopMHUpoBaHKME COCTaBa 3arPsS3HEHUH B aTMOC(HEPHOM
BO3JlyX€ B YCIOBUSX TEXHOI'€HHOTO ¥ aHTPOIIOT€HHOTO ot 1-3, nr. 1-3
BO3/ICHCTBUA.
13. TpeOGoBanus, mnpeabsBiIsieMble K KOHTPOJIO KadecTBa
atMocepHoro Bo3ayxa. HopmaruBHas JOKyMeHTaIIHs. 0.1 1-3, g 1-3
14. Otbop mpo6® armocdepHOro BO3IyXa U  OCAAKOB
MOATOTOBKA UX K aHam3y. 15. OnpeneneHue coaepxanus o1 1-3, m. 1-3
MIBITA B BO3JIyXe€.
15. OrmpenenieHne copepKaHusi CEpoOBOIOPOIA B BO3IYXE. o. 1-3, n.n. 1-3
16. H3mepenune conepikaHusi Ta3000pa3HBIX 3arps3HSIONINX
BEIIECTB B arMoc(epHOM BO3JyXe C HCHOJIb30BaHHEM o 1-3, m.n. 1-3
ra3oaHajJu3aTropa.
17. DOTOKOTOPUMETPUIECKHE METOIBI aHAITN3A. o 1-3, . 1-3
18. OcHOBHOUM 3akOH CBeTomoryiomeHus. 3akoH byrepa- o 1-3, 1. 1-3
JlamGepra-bepa.
19. Onpenenenune pH ¢ momoripio OyQpepHBIX pacTBOPOB. o.1. 1-3, mm. 1-3
20. OTKJIOHEHHUS OT OCHOBHOI'O 3aKOHA CBETOIIOTJIOIICHMS. o 1-3, m.m1. 1-3
21. MerTobl onpeiesieHust EeI0YHOCTH IPUPOTHBIX U
cTO4YHBIX BoJ. CBOOOIHAS IIETOYHOCTD. o 1-3, n.1. 1-3
22. OO6mrast meI0YHOCTh MPUPOTHBIX U CTOYHBIX BOJI. o.r. 1-3, n. 1-3
23. WccnenoBanwst BOTHOMN CPEIbI. o.1. 1-3, m. 1-3
24, Onpenenenne nepMaHraHaTHON OKHCIISIEMOCTH BOJ,. o 1-3, mm. 1-3
25. OmpeneneHre PacTBOPEHHOTO B BOJE  KHCJIOpOJa o1 1-3, m. 1-3

11



Pexomennyemas aureparypa

Ne (HOoMep HCTOYHHKA B
TeMbl KOHTPOJIBHBIX IPOEKTOB (PadoT)

n/n COOTBETCTBHH €

npuwjiara€cMbIM CHI/ICKOM)

HOJOMCETPUIYCCKUM MCTOJOM.

26. OmnpeneneHre KUCIOTHOCTH TIOYB 00bEMHBIM METOIOM. o.1. 1-3, n.1. 1-3
27. Omnpenenenne oOIIEi MEI0YHOCTH BOJ M TIOYB. o.1. 1-3, m.m. 1-3
28. OnpeneneHrne MHHEPAIILHOTO OCTAaTKa B TIPOOE BOJIBI. o.1. 1-3, mm. 1-3
29. dopMHUpOBaHKE COCTaBa MOYB B YCIOBHAX TEXHOTCHHOTO our 13, 1. 1-3
1 aHTPOIIOT€HHOI'O BO3/ICUCTBHUS. oo
30. TpeboBaHus, IpeAbsABIIEMbIe K 0TOOPY W aHATU3y Mpod o 1-3, . 1-3
noussl. HopMaTuBHBIE JOKYMEHTHI. o T
31. Omnpenenenue COZIEPIKAHUS BOJHOPACTBOPHUMOTO ot 13, . 1-3
OPraHNY€eCKOTO BEIIECTBA B ITOYBE. T
32. Onpenenenne aMMHaqHOIO a30Ta B TIOYBE. o 1-3, mm. 1-3
33. Onpenenenne coaepkanus HePTENPOLYKTOB B MOYBE. ot 1-3, o 1-3
34. Onpenenenue conepKaHUsl OPraHMYECKUX MpUMeced B
HouBe. o.. 1-3, m. 1-3
35. Onpenenenne copepkanns GpocdaroB B mpode MOYBHI. o.. 1-3, n.n. 1-3
36. OnpejelieHne HUTPATHOTO a30Ta AMCYJIb(OGEHOIOBEIM ot 13, . 1-3
METOJIOM. o >
37. OcobenHocTH B 0o0jacTd  IMpUMEHEHUs (U3MKO - o 1-3, 1. 1-3
XUMUYECKUX METOJOB aHAJIN3A. oo
38. OCHOBHBIE  (PU3UKO-XMMHYECKHE METOABl  aHaJu3a,
OCHOBHBIE  TIpHEMBI,  HCIIONb3yeMble B  (U3UKO- o 1-3, n.n. 1-3

XUMHUUYCCKUX MCTOAAX aHAJIMU3a.

5. B3anMocBsi3b BU0B YUeOHBIX 3aHATHI

B3anmMocBs3p yueOHOro MaTepuana JeKIHiid, MPaKTHIECKUX/Ta00paTOPHBIX/CEMHHAPCKIX
paboT/3aHATUH €  TECTOBBIMM/K3aMEHAI[MOHHBIMU  BOOpocaMH U (OPMHPYEMBIMU
KOMIIETEHIUSIMU TIpEeCTaBIEHbI B TabauIe 8.

Tabmumna 8
B3aumocBs3b KOMNETEHIHIi ¢ YUeOHBIM MAaTEPHAJIOM W KOHTPOJEM 3HAHMI CTYAeHTOB
Jlekny
Komnerenuuun - 113 CPC | pyrue Bupa xoHTpoOI
BU/IbI
IK-5 1-9 1-10 1-17 TECTUPOBAHUE, 3alTUTa
paboT, 3aUeT C OIEHKOI
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6. YueOHO-MeTOAuYeCKOe U MH(OpMAIUOHHOE o0ecrieyeHHue U CIIUTITHHbI
6.1. Kapra o0ecnieueHHOCTH JIUTepaTypoii (Tadamnua 9)

Tabauma 9
KAPTA OBECIIEYEHHOCTH JIUTEPATYPOH
Kadenpa «3xonorus u mpupoaomnonp3oBanue» Hanpasnenue noaroroBku 05.03.06 «9Kkoa0THs U IPUPOIONOIB30BAHUEY.
Jucuummmaa «OU3NKO-XUMHUYECKUE METO bl UCCIICTOBAHMSI B SKOJIOTHI
Bun nsnanus Mecto Heo0Oxo Komnn-
Bun T'on XPaHEHUSI IUMOE YeCTBO
3aHATUN Hamvenonane ABTOpEI Hspatenecreo uzganus | [leu. | Onextp | bubn. | Kad. | konmuuec 9K3. B
TBO 3K3. BYy3€
1 2 3 4 6 7 8 9 10 11 12
OcHoBHas uTeparypa
113 DU3UKO-XUMUYECKHE METO/IbI aHAJIH3A: B. H. KazuH [u Mockaa: 2021 + 5 https://ura
éP C ’ y4eOHOe mocodue ist By30B ap.] U3z narenscTBO it.ru/bcod
IOpaiit e/495720
1.3 MeToabl XUMHAYECKOTO aHajIn3a O0OBEKTO ®denopos, A.A. M.: KomocC, 2008 + + NPBUC6
éP C ’ B IIPUPOIHOM Cpefbl: yUeOHUK AJs 4+40
CTYJICHTOB BBICIIUX Y4€OHBIX 3aBeJIEHUN
AHanuTH4ecKas XUMus B 2 KHUTAX. AJexcaHapoBa, Mockga: 2021 https://ura
JI, JI3, Kuura 2. ®U3uKo-XUMHAYECKHE METOIBI 2. A UsnarenscTBO it.ru/bcod
CPC aHamM3a: Y9eOHHUK M MPAKTHKYM JUISI FOpaiirt e/489415
BY30B
JononmHuTenpHas auTeparypa
AHanuTuyeckass XuMHUsl B 2 KHATax. AJekcaHpoBa, MockBa: 2021 + 5 https://ura
JI, JI3, : [
CPC Kuura 1. XuMuyeckrne METOIbI aHAIU3A: D.A. I/I3IL8.TCJ'II:CTBO it.ru/bcod
y4eOHHK W TIPAKTUKYM JJIsI By30B FOpaiit /489395
MeTto/1bl OnIpeENeHNs TAKEIBIX XoxnoBa, A. U. KpacHospck: 2006 + NPBUC6
J1, JI3, .
CPC METAJIJIOB B IIPOAYKTAX IMUTAHUSA: Kpacl’'AY 4+
METOJINYECKUE YKA3aHHS
JI, JI3, XUMHS OKPYKAIOMIEH CPEIb: domwuHa, H.B. Kpacnosipck: 2018 + + HNPBUC6
CPC IPAKTUKYM: yueOHOe mocobue Kpacl’'AY 4+40

\\ Mupextop Hayunoii 6uGnuoTexd -

3opuna P.A.



https://urait.ru/bcode/489415
https://urait.ru/bcode/489415
https://urait.ru/bcode/489415
https://urait.ru/bcode/489395
https://urait.ru/bcode/489395
https://urait.ru/bcode/489395
http://5.159.97.194:8080/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1448130570701170510&I21DBN=IBIS_FULLTEXT&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%A5%D0%BE%D1%85%D0%BB%D0%BE%D0%B2%D0%B0%2C%20%D0%90%2E%20%D0%98%2E
http://5.159.97.194:8080/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1448130570701170510&I21DBN=IBIS_FULLTEXT&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%A5%D0%BE%D1%85%D0%BB%D0%BE%D0%B2%D0%B0%2C%20%D0%90%2E%20%D0%98%2E
http://5.159.97.194:8080/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1448130570701170510&I21DBN=IBIS_FULLTEXT&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%A5%D0%BE%D1%85%D0%BB%D0%BE%D0%B2%D0%B0%2C%20%D0%90%2E%20%D0%98%2E
http://5.159.97.194:8080/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=11471109730900130710&I21DBN=IBIS_FULLTEXT&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%A4%D0%BE%D0%BC%D0%B8%D0%BD%D0%B0%2C%20%D0%9D%D0%B0%D1%82%D0%B0%D0%BB%D1%8C%D1%8F%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0

6.2. [lepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOH ceTn « AHTEpHET»
(nanee — cerb «MHTEpPHETY)

1. Hayunas snekrponHas 6ubnmoreka «eLibraryy» http://elibrary.ru/

2. basa gannsix Scopus - http://www.scopus.com

3. Nudopmanmonnas cetb no 3arpszHennto 3emenb B EBpone (NICOLE, Network for
Contaminated Land in Europe) - http://www.nicole.org/general/

4. OdunmanbHelii calT MUHHCTEPCTBA MIPUPOJIHBIX PECYPCOB U 3Kojoruu Poccuiickoit

denepanun - http://www.mnr.gov.ru/
5. DnekrponHas 6ubaroteka BookFinder - http://bookfi.org
6. DnekrponHas 6ubaroreka MI'Y - http://www.pochva.com
CcblIKHU HA JIelCTBYIOIE HOPMATHUBBI:
1. ITK: http://www.ohranatruda.ru/ot_biblio/normativ/data_normativ/46/46714/
2. OJIK: http://www.gosthelp.ru/text/ GN2172042060rientirovochn.html

3. CanurapHbie TpeOoBanust K KauecTBy mous: http://www.estateline.ru/legislation/416/
4. I'H 2.1.6.1338-03 «IIpenensuo nomyctumbie kKoHueHtpanuu (I1JIK) 3arpssusromumx
BEIIIECTB B aTMochepHOM BO3/IyXe HACEJIEHHBIX MECT»

http://ohranatruda.ru/ot_biblio/normativ/data_normativ/42/42030/index.php
6.3. IIporpamMHoe oGecrieueHmne

1. Office 2007 Russian Open License Pack, akanemuueckas nurensus @PT'6OY BO
Kpacnospckuii 'AY Ne44937729 ot 15.12.2008;

2. Moodle 3.5.6a (cucrema IUCTAaHIMOHHOTO 00pa30BaHusl) — OECIIIATHO PacpOCTPaHsieMOe
I10;

3. bubnunoreunas cuctema «p6uc 64» (web Bepcust), rorosop corpyanudectsa ot 2019 r;

4. ABBYY Fine Reader 10 Corporate Edition, mumensuss Ne FCRC 1100-1002-2465-8755-
4238 ot 22.02.2012;

5. Acrobat Professional Russian 8.0 Academic Edition Band R 1-999, muuensus
obpazosatenbHas Ne CE 0806966 27.06.2008;

6. Oducnsrii maker LibreOffice 6.2.1, 6ecrutathHo pacnpoctpansemoe I10;

7. Kaspersky Endpoint Security mams 6usneca Cranmaptabiii Russian Edition. 1000-1499
Node 2 year Ediucational License, muuensuss 17E0-171204-043145-330-825 ¢ 12.04.2017 no
12.12.2019);

8. Kaspersky Endpoint Security nms 6usaeca Crammaptasiii Russian Edition. 1000-1499
Node 2 year Ediucational License, mumensuss 1800-191210-144044-563-2513 ¢ 10.12.2019 no
17.12.2021;

9. Omepanmonnas cucrema Windows Vista Business Russian Upgrade Open License,
akagemuueckas nuiensus Ne 44937729 or 15.12.2008;

10. IIporpamMHasi cuctema st OOHApPY)KEHHsS TEKCTOBBIX 3aMMCTBOBAaHMHA B Y4E€OHBIX M
Hay4yHbIX padoTrax «AHtuminaruat BY3y», nunensunonssiii rorosop Nel58 ot 03.04.2019.

7. Kputepun onieHKHU 3HAHMI, yMEHHIi, HABLIKOB M 3asiBJEHHBIX KOMIETeHIH

[MTpu n3yuernu aucuUIInHbl « DU3UKO-XUMHUYECKUE METO/IbI UCCIIEI0BAHUS B DKOJIOTHUI C
OakanmaBpaMu B TedeHHe 5, 6 cemecTpa MpPOBOIATCSA JEKIMH M JIAOOPAaTOPHBIE 3aHATHA. 3adyeT C
OLIEHKOW oOmpeneNsieTcss Kak cymMma OalloB IO pe3ysbTaTaM BCEX 3alUIaHMPOBAHHBIX YYEOHBIX
mepornpusitui (Tadin. 10).

HtoroBast oleHKa 3HAHUH CTYIEHTOB YYHTHIBACT pPE3YJbTaThl MOAYJIbHO-PEHTHHIOBOM
CUCTEMBbI KOHTPOJISI 3HAHU.

Tabauna 10
PeliTunr - niian JUCHUIIJIMHBI «DU3NKO-XMMHYECKHEe METOAbI UCCJICA0BAHUA B IKOJOIUN)»
Kanennapuslii Mogyns 1 Wroro 6amios
JucuuniHapHble MOLYIH 6aJuTel IO BHIAM paboT
3amuTa TECTUPOBaHUE 3amuTa KypcoBoit
J1a60paTOPHBIX paboT paboThI
JIM, 40 15 45 100
Uroro 3a KM, 40 15 45 100
Kanennapusiit Mogyns 1 Wroro 6amios
JMcuunnrHapHble MOJYJIH | OaJulbl 110 BUAM paboT



http://elibrary.ru/
http://www.scopus.com/
http://www.nicole.org/general/
http://www.mnr.gov.ru/
http://bookfi.org/
http://www.pochva.com/
http://www.ohranatruda.ru/ot_biblio/normativ/data_normativ/46/46714/
http://www.gosthelp.ru/text/GN217204206Orientirovochn.html
http://www.estateline.ru/legislation/416/
http://ohranatruda.ru/ot_biblio/normativ/data_normativ/42/42030/index.php

3ammra TECTUPOBaHNE 3ayer ¢ OLeHKOM
1a00paTOPHBIX

pabot
M, 60 15 25 100
Hroro 3a KM, 60 15 25 100

Cmyoenmpsl, ne Habpasuiue 60 6an106 8 meyeHue cemecmpa no OUCYUNIUHE COAIOM 3aden.

Telcymaﬂ aTrecranmus 6aKaJ'IaBpOB IIPOBOAUTCA MPENOgaBaTCIIIMU, BEAYITUMU
JICKOIMOHHBIC U MMPAKTUYCCKUC 3aHATUA 1O JUCIHUIUIMHE B CIICAYIOIIUX (bopMax:

o MOCEIICHHUE JICKIIUI U BEJICHUE KOHCIIEKTA,

. 3ammuTa Ja00paTOPHBIX padoT;

o TECTHPOBAHHUE;

J OTJICIBHO OIICHUBAIOTCS IMYHOCTHBIC KauecTBa OaKaaaBpOB: MCIOIHUTEIBHOCTD,

MHULMATUBHOCTh, aKTUBHOCTb.

KoHTponb oCBOGHHMS MOAYJNBHOM JUCHUIUIMHBL  «DU3MKO-XMMHYECKHE  METOJBI
UCCJIEIOBAaHMSI B OSKOJOTHMH» OCYILIECTBISIETCd C MCIOJIb30BAaHUEM OaIbHO-PEUTHUHIOBOM
CHCTEMBI, BKJIIOYAOIEH BXOJHOH (B Havaje U3y4yeHHs] MOAYJIbHOM AUCHUIUIMHBI), TEKYIIUN (Ha
3aHATHUSIX), PYOEKHBIM (IO MOAY/ISIM) M BBIXOAHOW KOHTPOJIb (3a4€T) 3HAHUN, YMEHHH U
HAaBBIKOB CTY/ICHTOB.

VYuurbiBatoTcs BCe BUABI Y4YEOHOH JESATENbHOCTH, OLICHUBAEMbIE OIPEICIECHHBIM
KOJINYECTBOM OajioB. B UTOroByto cymmy OaisioB BXOJSAT PE3yJIbTaThl BCEX KOHTPOJIUPYEMBIX
BU/JIOB JIEATEIBHOCTHU — IIOCEILIEHUE 3aHATUH, 3a1UTa PadoT, IPOXOKIECHUE TECTOBOIO KOHTPOJIS
U T.II

OOyuaemblii 00s3aH OTYUTATHCA 110 BCEM Y4E€OHBIM MOAYJISIM JAMCLUUILIMHBL U C YU4ETOM
BBIXOJIHOT'O KOHTPOJIsl HabpaTh He MeHee 60 6ayIoB 10 JAHHOM AMCLUIUINHE.

Bce Bubl yueOHBIX paOOT JOJIAKHBI OBITH BBINOJIHEHBI TOYHO B CPOKH, IIPEYCMOTPEHHbIE
rpadukom yueGHOro mpoiecca.

@opMBI U METOABI TEKYILETO KOHTPOJIS: YCTHOE BHIOOPOUHOE colOeceoBaHne, MPOBEpKa
Y OLICHKA BBINIOJIHEHUS IPAKTUYECKUX 3aJaHUN U JIp.

[Tpu u3yyeHUH Kax10ro MOyl AUCHMILTUHBI TPOBOAUTCS pyOeKHBINH KOHTPOJIb 3HAHUM
C LIEJIBIO TIPOBEPKU U KOPPEKLUHU X0Ja OCBOEHUS TEOPETHUUECKOI0 MaTepuaja M MPaKTHUYECKUX
YMEHMM M HaBBIKOB. PyOeXHBII KOHTpPOJIb 3HAHUN MPOBOAMTCA MO TpaduKy B Yachl
IIPAKTUYECKUX 3aHATUI TI0 OCHOBHOMY PACIIHCAHUIO.

Monynb cuuTaercsi CIaHHBIM, €CIM CTYAEHT Noiaydus He MeHee 60% OamioB ot
MaKCHMaJIbHO BO3MOKHOT'O KOJIMUECTBA, KOTOPOE OH MOT ObI OJIYYUTH 3@ 3TOT MOIYJb.

B koHIie cemecTpa Ha OCHOBaHUU MOATAITHOTO KOHTPOJISI 00YUEHUsI CYMMUPYIOTCS Oaliibl
TEKYIIUX, pyOeKHBIX U TBOPYECKOI'O PEUTHHIOB, MOJCUYUTHIBAIOTCS JIOMOJHUTENIbHbIE Oalljibl
(mocenaeMocTh U aKTUBHOCTb Ha 3aHATHUAX) U MPUHUMAETCS PELIeHHE O JOIMyCcKe 00ydaeMoro K
BBIXOJHOMY KOHTPOJIIO WJIM OCBOOOKIEHUH OT €r0 CIIauH.

Ecnu no pesynprataM TeKylux, pyoeKHbIX 1 TBOPYECKOIO pEHTHHIOB CTYJIEHT Habpai B
cymme menee 40% OamoB OT MakCUMaJbHOIO PENTHHra TUCHUIUIMHBI, TO JO BBIXOJIHOTO
KOHTPOJISI OH HE JOINYCKaeTcs W CYMTAETCA 3aJ0/DKHUKOM IO 3TOoW aucuuiuivHe. s
yCTpaHEHHUs]  3aJ0JDKEHHOCTEH  CTYJNEHT TOJy4aeT UHAUBUAYAIbHOE 3aJaHue s
CaMOCTOSITENIbHON PaOOTHI.

Eciu xe cymma OamnoB cocraBisier Oonee 60% OT MakCMMalbHOTO pPEUTHHTA
JUCLUIUIMHBL, TO IO YCMOTPEHHIO MPENoiaBaTels CTYACHTY MOXKET OBbITh ITPOCTaBIIeH 3a4€T 0e3
CAauyu BBIXOJAHOTO KOHTposisi. B 3TomM ciiyyae k HaOpaHHOMY pEHTHHTY J00aBIISIOTCS
HOOIPHUTENbHbIE 0auibl. MakcuManbHOe UX 4ucio cocraiseT 10 30% or obuiero pedTuHra
TUCHUIUIMHBL. Eciu cTyfeHT He HaOpaid Ha MpOTSHKEHMHM ceMecTpa HEOOXOAMMOE KOJUYECTBO
0aJuI0B, OH cAa€T 3a4€T MO PACHUCAHUIO 3a4ETHON CECCU.

[IpomexxyTounoit (GopMON KOHTPOJISI TIO JUCHHUIUINHE «DU3HUKO-XUMHUYECKUE METOIbI
MICCJIEIOBAHMSI B OKOJIOTUM SIBJISIETCS 3a4€T C OLIEHKOM.
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Bonee moapoOHO mpomucaHBl KPUTEPUM BBICTABICHUS OICHOK IO TEKyImeH U
MIPOMEKYTOUHOM aTTeCTaluy B (POH/IE OIICHOYHBIX CPEICTB MO JAaHHOMN JUCIUILUIMHE.

8. MarepuajibHO-TeXHUYECKOE o0ecredeHne T CHUTTUHbI

st o0y4yeHHs IPUMEHSIOTCS AJIEKTPOHHBIN yueOHO-MeToandeckuii kommuieke (DYMK)
«DPU3NKO-XUMHUECKUE METOJbl MCCIEJOBAHUS B JKOJIOTMU», B KOTOPOM HHTETPUPOBAHBI
AIIEKTPOHHBIE 00pa3oBaTeIbHbIE MOIYJH, 0a3bl JAHHBIX, COBOKYITHOCTb APYTHX JUIAKTHYECKHX
CPEACTB U METOJUYECKUX MaTepualloB, 00ECIIEUNBAIOIINX CONPOBOXKIECHHE yU4eOHOro mpolecca
110 BCEM BUJIaM 3aHATUH U pabOT MO AUCLUILIMHE.
Tabmuua 11
MarepuanbHO-TeXHHYECKOe o0ecnedeHue I CUMIIIMHbBI

Bun 3anaruii AyIuTOpHBIHA (HOHT

Jexuuu VYuebnas ayauropus Ne 2-01

TymOa - 5, cton - 22, ctyn - 40, ceitd - 1, cton ¢ TpudyHOiA, MynbTUMeNa, Y4eOHO-
METOANYECKUE ayAu0- U BUACOMATEpUaIbl, y4eOHO-METOIUUECKas IUTepaTypa
660130, Poccuiickas ®enepauus, Kpacnospckuii kpai, r. KpacHosipck, yi. Enensl
CracoBoii, 44 «A», noMmenieHue 4

JlaGopaTopHEIe YuyeOHnas ayauropus Ne 2-27

crienuanu3upoBaHHas Mebens: nocka HacteHHas (1400x2000 MM); cTombI
JIEMOHCTPALIMOHHBIE — 3 IIT.; CTOJ MpenoaaBaress — 1; cTya-Kpecno — 1; cTomsl
ayJUTOpHBIE IByXMeCTHBIE — 14 mIT.; CTyNbsl ayIUTOPHBIC — 26 IIT.

JlaboparopHoe obopynoBanue: pH MeTp-nopTaTUBHBIN, (OTOMETP
¢doroanexTprueckuii, nentpudyra CM-50, anexrponnsie Becbl EK 200. [Tpubop
K®K-2, xonogunsauk buproca-10. [lepenocHoe MynbTMenitHOE 000PYIOBaHUE:
npoektop NEC, skpaH, HOyTOyK Asus

660130, Poccuiickas ®enepauust, Kpacnospckuii kpai, r. KpacHosipek, yn. Enenst
CracoBoii, 44 «Ay», nomenieHue 63

Camocrostenbnas | [lomerneHue s caMOCTOATENIbHOM padoThl Ne 2-04

paGora KOMIIBIOTEpHAs TEXHUKA 2 MIT. C MOAKIIOYeHHEeM K ceTH MHTepHet, npuntep HP 2
IIT., CTOJIBI, CTYJbS, Y41eOHO-MeTOANYeCKast IUTEpaTypa

660130,Poccuiickas ®enepanus, KpacHosipckuii kpaid, r. KpacHosipck, yi. EneHsl
CracoBoii, 44 «Ay, nomenienue 1

9. MeToau4yecKkue peKOMEHIANNH JIsl 00yYAIOIIHUXCS 10 OCBOEHUIO THCIIUIJIHHBI
9.1. Meroanuyeckue yKa3aHusi 10 JUCHMILINHE JJIA 00y4al0IUXCS

K 3aa4yaM HM3YUCHUA JUCHUINIMHBI CICAYET OTHCCTHU HpI/IO6p€TeHI/IC CTyACHTaMU
TEOPETUYECKUX 3HAHUI U MPAKTUUYECKUX HABBIKOB, HEOOXOJUMBIX OYIYIIUM CIIEIHMATUCTaM st
IMPUHATHA O6OCHOBaHHI)IX, C TOYKH 3PCHUA (1)I/IBI/IKO-XI/IMI/I‘-ICCKI/IX IMponecCcoB, MPOTCKAOINX B
OKpYKarolllel cpejie, peLeHH.

N3yuenne TeopeTuueckoro Kypca 3aKpervisieTcsi U paclIupseTcsi BO BPeMs BBITTOJIHEHHS
CTyJEHTaMH TabOPaTOPHBIX paboT, IIIe OHU CAMOCTOSITENTFHO OMPEENISIOT XapakTep U3MEHEHUH,
KOTOPBIM MOJABEPrarOTCAd pa3jIMYHBIC 3arpsA3HUTCIIN IIPHU ITOIMadaHUH B aTMOC(i)epy U OTKPBITBIC
BOJIOEMBI. BpITONHEHHE NTa0OpaTOpHBIX pabdOT HAMpPaBIEHO HA OCBOCHHE U MPHOOpETEeHHE
OCHOBHBIX HAaBBIKOB Pa0OTHl C XMMHYECKHM OOOPYIOBAHHUEM, 3aKpEIJICHHE TEOPETUYECKOTO
MaTepuaia MpU BBIOJHEHUU aHaln3a, yMEHHE MPOBOIUTH 00pabOTKY pe3yabTaTOB aHAIU3a B
BHUJIC OKCIICPUMCHTAJIbHBIX JaHHBIX.

Koneuno ke, kak ¥ IpU OCBOEHUM JIPYTHX IUCUUIUIMH 00pa3oBaTeIbHOW MPOrpaMMBbL,
HEO0OXOMMO CBOEBPEMEHHO BBIMOJHATH MPEAYCMOTPEHHBIE B ceMecTpe yueOHble 3amanus. [lo
JUCIHUIIIINHE K HHUM OTHOCATCA 3aJaHUs II0O na60paT0pHmM 3aagTusaM. CHcTeMaTHdecKkoe
OCBOEHHE HEOOXOIMMOro yu4eOHOro MaTepuaia Mo3BOJSET ObITh TOTOBBIM JUISI TECTUPOBAHUS U
BBITIOJTHCHHA WHANBUAYAJIIbHBIX pa60T.
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9.2. MeToaunuyecKkue YKazaHud MO0 IMCHUIIJIMHE 1JId HHBAJUIAO0B H JIMIl C OrPAaHUYCHHBIMH
BO3MOKHOCTAIMH 310POBbA

B OeisaxX OCBOCHUA y‘-IC6HOI71 mnporpamMmmbl JUCHUILIMHBI HWHBAJIMJaMHW W JIMOaMHU C
OI'paHUYCHHBIMU BO3MOKHOCTAMU 300POBbA obecrieunBaeTcs:

1. J1J1si MTHBAJIMIOB | JIMII C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI 110 3pEHUIO:

1.1. pa3MelieHre B JOCTYIHBIX IS OOYYaIOIIMXCS MECTaX M B aNalTHPOBAHHOM
dbopMe cripaBoUHON MHGOPMAITUH O PACTTUCAHUN YICOHBIX 3aHITHI;

1.2 MPUCYTCTBUE ACCHCTEHTA, OKAa3bIBAIOIIET0 OOyJaroImeMycsi HEOOXOANMYIO
MTOMOIIIb;

1.3. BBIIYCK aJbTEPHATUBHBIX (OPMATOB METOJMUECKUX MATEPHATIOB (KPYITHBIH
mpudT Win ayanodaiiis);

2. J1J1s1 THBAJIMJIOB | JIMII C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI ITOCITYXY:

2.1. Ha/IJISKAIIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHHE HHPOPMAIINH;

3. JIJIss MHBaIMIOB M JIUI] C OTPAaHMYECHHBIMH BO3MOYKHOCTSIMU 37]0POBbBSI, UMEIOIIUX

HapYIIEHHUS OTIOPHO-/IBUTATEIILHOTO anmapara:

3.1. BO3MOXXHOCTh ~ OECHPEINATCTBEHHOr0 JOCTyna oOyyaroumxcs B  ydeOHbIE
MIOMEIICHUS, TyaJleTHbIe KOMHATBl M JPYrue MOMEIIECHHUs] WHCTUTYTa, a TakKe NpeObIBaHuEe B
yKa3aHHBIX TOMCIICHHUSX.

O6pa3oBanre 00y4YarOIIMXCSI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI MOXKET OBIThH
OpPraHMU30BaHO KaK COBMECTHO C JAPYTUMH OOYYaIOUIMMHKCS, TaK U B OTACIbHBIX TPYIIax HIH B
OTIENBHBIX OPTaHU3aALUSAX.

Tabmauua 12

YueOHo-MeToANYECKHE MATEPHAJBI VIS CAMOCTOSITeJIbLHOW PadoThl 00yYaoImuXxcs 13
YHCJIAa HHBAJIUIOB M JINI ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3I0POBbS MPEI0CTABJISIIOTCS

B O/IHOIi U3 ()OpPM, ATANTHPOBAHHBIX K OTPAHMYEHHSIM HX 3/10POBbS U BOCTIPUATHS

HHGopMaLUH.
Kareropuu ctyneHTon Dopmbl

C Hapyuienue ciyxa ° B IIe4aTHOM (opwme;
o B (hopMe NIEKTPOHHOTO JOKYMEHTA,;

C HapylieHueM 3peHust . B [I€YaTHON (popMe YBEITMUEHHBIX
mpudrom;
o B (hopMe IIEKTPOHHOTO JOKYMEHTA;
o B ¢opme aynuodaiina;

C HapylleHHEM ONIOPHO-BUTATEIBLHOTO ) B IIe4yaTHOH Qopme;

armapara ° B (hopMe FNIEKTPOHHOTO JOKYMEHTA;
o B (hopme aynuodaiina.

JlaHHbIN TMepeueHb MOXKET OBbITh KOHKPETU3HPOBAaH B 3aBUCUMOCTU OT KOHTHHIEHTA
oOyJaromuxcs.

B ocBOeHMM MUCHUIIIMHBI WHBAJIWIAMU WM JIUIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3I0pOBbs OOJIBIIIOE 3HAUECHUE MMeeT MHIUBUAyanbHas padota. [lox unauBuayanpHOU paboToi
nojapasymeBaeTcs 1Be (GOpPMBI B3aMMOJICHCTBHS C MPEMOaBaTeyeM: HHANBUAYyadbHas ydyeOHas
pabota (KOHCyNIbTallMu), T.€. JOMOJHUTENbHOE pa3bsICHEHHE Yy4eOHOro wmarepualia |
yrayOJIeHHOE M3YYeHHE MaTeprajia ¢ TeMH O0y4YaroIUMHKCS, KOTOPBIE B 9TOM 3aWHTEPECOBAHBI,
U WHJIWBUIyaJbHas BOCHUTaTeNnbHas pabora. HauBUIyanbHBIE KOHCYIBTALUU MO MPEAMETY
SBISIIOTCS ~ BaXHBIM  (DAKTOpOM,  CIIOCOOCTBYIOIIMM  WHIUBHAyalIH3allud  OOYy4YeHHS U
YCTaHOBJICHHIO BOCIHTATEIBHOTO KOHTAKTa MEXAY IpernojaBareeM H  00ydaroImuMcs
WHBAJIAIOM WJIH 00YYaIOIIUMCS ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI.
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MPOTOKOJI U3BSMEHEHUH PIIJT

JHara Pasznen N3menenus Kommenrapun

IIporpammy pa3zpadorasm:

ITomoBa U.C. x.6.H. mo1I.

18



PEITEH3USI
Ha pafo4yIo nporpamMmy
1o yueGHoi qucuuminge «PH3HKO-XHMHYECKHE METOAbI HCCIeI0BAHUS B
IKOJIOTHE» 415 axanaBpoB HanpasjaeHns noaroroBku 05.03.06 — «xosiorus u
IpUPOAON0/b30BaHHe» (IPOPHIL IKOTOrHIecKast 6€30IaCHOCTD), BHINOJTHEHHY 0
IlomoBa HMpunoii CepreeBHoil, K.0.H, 10eHTOM KadeApbl 3KOJIOTHHE H
npupoaonoab3opanusa UHceTuTyTa arposkosiorudeckux texuooruit ®I'OY BO
«KpacHosIpcKHii rocyapcTBeHHbIN arpapHblii YHUBEPCHTET»

B pa6oueii nporpamme y4eOHON AUCUMILTHHBI «DHU3MKO-XMMHUYECKME METOMbl MCCIIENOBAHUS B
3KOJIOTHHY» OTPaKEHbL:

L. Ienu ocBOEHMS QUCIUIUTHHEL, COOTHECEHHBIE ¢ 06muMHu nemsmu OITOIT BO.

2. Mecto gucummuuel B cTpykrype OIIOIL.  [laHO ONMCaHWE JIOTHYECKOH M
COZIeP)KATEbHO-METOANYECKON B3aUMOCBA3U ¢ APYTUMH dacTsMu OITOII (ZUCLMIUTMHAMH, MOIYJISIMH,
TNPAaKTHKaMH). YKa3aHbl TpeOOBAHUA K «BXOIHBIMY» 3HAHHSAM, YMEHHAM U FOTOBHOCTAM 00YyYarOIIerocs,
HeoOXOoUMBIE TPY OCBOGHMH [JaHHOW NHCUHIUIMHBL M TPHOOpETEHHBIE B pE3yNbTATE OCBOGHHS
NPEAIIESCTBYOIIUX QUCIMIUIMH. Takke yKa3aHbl TEOPETHIECKHE AUCIMIUTMHBI ¥ NPAKTHUKH, IJIs KOTOPHIX
OCBOEHME JaHHOH AMUCLIMIUIMHBI HEOOXOAMMO KaK MpeIIeCTBYIOMIEE.

3, Komnetenuu obydarommerocs, popMUpyeMble B pe3yJIbTaTe OCBOSHHMS AUCLMIUIMHEI TI0
@I'OC BO. VkasaH nmepeveHb M ONMCaHHE KOMIICTEHLH, a Takoke TpeGOBaHMA K 3HAHUAM, YMEHMSIM U
HABBIKAM, MOJIy4EHHBIM B XO/I€ U3yUYEHHs! AUCLIUIUTHHEL.

4. CrpykTypa U coziep)KaHue JUCLUIUIHHEL:

O6mas TpyJOEeMKOCT JQUCLIUTUINHBI B 3aYETHBIX €HHUIIAX U Yacax,
DopMBI KOHTPOJISL IO y4eOHOMY IUTaHy;
TemaTUueckui IU1aH H3y4eHUs Y4eOHOM TUCIIUTITMHEL

o ITporpaMMBI JIEKIIHOHHEIX, JJAOOPATOPHBIX (MPAKTHYECKUX) 3aHATHMH, CAMOCTOATENBHOM
palboTel cOAEpXKAT TEeMATHYECKHE IUTAHBI, IEPEYHH OCHOBHBIX TOHATMH M KAaTeropwif, CIIHCKH
nuTepatypsl. O6pasoBaTeNbHEIE TEXHOJOTHH, yKasaHHbIE MO BHaaM y4eGHOM paGOTHI (ayIUTOPHOI,
BHeayUTOPHOI).

5. OueHo4Hple cpeficTBA [UIA TEKYIIEro KOHTPOJS YCIEBAEMOCTH, IPOMEXKYTOUHOM
aTTeCTalMH 10 HTOraM OCBOSHHSA JUCLUIUIMHEI U YIeGHO-METOIHYECKOE ODECTIEUeHHUE.

ITpuBoAATCS KOHTPOJBHEIE BONPOCHI M 3alaHMs Ui MPOBEJEHHS TEKYLIEro KOHTPONS M
NPOMEKYTOYHOM aTTecTalMy MO MTOraM OCBOEHMS MAUCLMIUIMHBL, a TaKKe I  KOHTPOJIS
CaMOCTOSATENILHON paboThl 00yHaIOIEerocst 0 OTAESIBHBIM Pa3ieiaM JUCLIUILIMHEL

6. V4eGHO-METOMYECKOE M HHQOPMALMOHHOE OfecrieYeHre MUCIUTLUTHHBL  (MOZYJIS)
CONCPKHT TEpeYeHb OCHOBHOW JIMTEPATyphl, JOMNOJHHUTEIBbHONW JIMTEPAaTyphl, MpPOrpPaAMMHOIO
obecnieuenus u UHTEpHET-pECY PCHI.

7. MatepuanpHo-TeXHUYeCKOe obecIeYeHHe IUCIHIUINHEL, YKa3aH (aKTHIeCKUH epedeHsb
060py/I0BaHHS 1 TEXHHUECKUX CPECTB 00ydYeHws, 00ecneunBaromuii MPOBEICHHE BCeX BUIOB YueGHOIM
paboTsL.

I'naBHOE 10CTOMHCTBO paboueii MPOrpaMMBI COCTOHT B TOM, YTO NPH OPraHM3alUK 3aHATHIA 110
aucnuminiHe  «OU3MKO-XMMHUYECKHE  METOHBl  HCCIEOBAHMA B OKOJOTMH»  IIPEIyCMOTPEHO
HCIIOJIb30BAHHUE MOJIHOTO MAaKeTa MPaKTUIECKHX 3aIaHui.

PaGouas mporpamma, coctaBnennas  Ilomosa H.C., coorsercTByeT TpeGosanusm ®I'OC BO,
OIIOIT BO, Yue6Horo miaHa 1 Ap., 1 MOXKET ObITh PEKOMEHI0BaHA K TPUMEHEHHIO [/ 00eCIeueH s
OCHOBHOM MNpo¢eccHoHanbHOH 00pa30BaTe/IbHON MPOrpaMMBI [0 HATIPABJICHHIO TIOAroToBkH 05.03.06 —
«OKOIIOTHS U TPHUPOIOTIOIb30BAHUEN (np_o'cbm Okonoruyeckas 6e30MacHOCTh) AUCHUILIUHE «DU3HUKO-
XMMHYECKUE METOZBI UCCIIEIOBAHHS B :a'ko;omﬁ\

” __ Tlepsemmuna I'anuna ['puropressa
JloxTOp OHONOTHIECKUX HAYK,
npodeccop xapenpsr TOOIT UTuCY. -

OI'AOY BO «Cubupckwmit q)enepanbnsm YHHBepCHTCT>)
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