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1. leanb 4 3a1a4u 0OCBOCHUS JUCHUILIMHBI (MOXYJIs1)

Lenbio OCBOEHUS TUCIMIINHBI «BHOCEHCOPBI B AKOJIOTUMY» SIBISETCS (POPMHUPOBAHUE TPEJ-
CTaBJICHUH O MPUHIMIINAJIHLHO HOBOM M WHTCHCHBHO Pa3BHBAIOIIEMCS HAIPABICHUH B aHAINTHYE-
CKOM OMOTEXHOJIOTUH — OMOCEHCOPHOM aHaJIn3e, KOTOPBIH 001aJaeT OrPOMHBIM ITOTEHIIMAIOM, OCO-
OeHHO B 00JIaCTH SKOJOTMYECKOTO MOHHUTOPHMHTA. B pesynbrare OCBOCHHWS AAaHHON AMCIHIUINHBI
(Momys) AOJKHBI OBITH C(OPMHUPOBAHBI PECTABICHUS O COBPEMEHHBIX METOAAaX OMOJIOTUYECKOTO
1 OMOXMMHYECKOTO aHaNN3a, O MPHUHIMIAX KOHCTPYHPOBAaHHSA M (pyHKIMOHMPOBAHUS OMOCEHCOPOB
Ha OMOJIOTMYECKUX MOJIEKYJ U KHMBBIX OPraHU3MOB JJISl PELICHUS] KOHKPETHBIX aHAIUTHYECKUX 3a-
1a4 B 00JIACTH SKOJIOTUU U TOKCHUKOJIOTHH.

3amauaMy OCBOCHUS TUCIUILTUHBI SIBJISIOTCS:

- U3y4eHHEe MPUHIUIIOB ONOJIOTMYECKOTO aHAIN3a, OCHOBAaHHOTO HAa MPUMEHEHHH JKUBBIX Op-
TaHW3MOB KaK CEHCOPHBIX CHUCTEM;

- mproOpeTeHne YMEHUH U HaBBIKOB OMOXMMHYECKOTO aHAIIN3a;

- NPUMEHEHUE METOJI0B OMOJIOTHYECKOTO U OMOXMMHUYECKOTO aHalu3a JUIs UCCIEAOBaHUS U
pELICHNUS IPUKIAJHBIX 33724 9KOOMOTEXHOIOTUH;

- OCBOCHHME OCHOBHBIX NMPHUHIIMIIOB pa3pabOTKU OMOCEHCOPOB, MPOBEACHHS aHAN3a C UX HC-
MOJIb30BaHUEM M PHOOpETEHNE HABBIKOB MX IPUMEHECHHUS B MPO(ECCHOHAIBHON JIESITEIbHOCTH;

- OCBOCHHME COBPEMEHHBIX OMOHAHOTEXHOJOTHH M TEHIEHIMHA MX Pa3BUTHS KaK OCHOBHOT'O
MHCTPYMEHTA ISl CO3/1aHMsI OMOCEHCOPOB.

2. MecTo y4eOHOIl IUCHUILIUHBI (MOAYJIA) B CTPYKTYpe 00pa3oBaTeIbHOM

NporpamMMmblI

JlucuunianHa OTHOCUTCA K TUCLMIUIMHAM BapuaTUBHOM yactu bioka 1 JIMCIMIUIMHEL.

JInst OCBOEHMSI TUCHHUILIMHBI «BHOCEHCOpPHI B DKOJIOTMU» «BXOJHBIMU» SIBISIOTCS 3HAHUS,
MOJTy4YEeHHBIE TIPY U3YUYCHHUH TPEIBITYINX KypCOB XUMHUH TakuX Kak: «O0mas ouonorusy», «MUKpo-
OuosorusY, «AHATUTUYECKAsS XUMUSI U PU3UKO-XUMUYECKUE METO/bI aHaIN3a», « IKOJIOTUs», «Pu-
3UYECKas XUMHUS, « XUMUS OUOIOTUIECKH aKTUBHBIX BEIIECTBY,

Jucnumimza (Moayib) «bruoceHCophl B SKOJIOTHH» MOXKET OBITh IMOJIE3HOM JIJIsl OCBOEHUS Ta-
KHX CIICIUATbHBIX TUCIHILTUH (MOYJIEH), KOTOPhIE MOTYT OBITh PEaIM30BaHBI B MarucTparype, Ta-
KUX Kak, «bHMOHaHOTEXHOJIOTUMN», «BUOTEXHOIOTHs 3allUThl OKpYyXarolieil cpeap», T.1. [lomyden-
HbIE 3HAHMsI He0OX0AUMBI TpU BhInosiHeHnn BKP.

Jucnunnuna uzydaetcs B 7 cemectpe (ounas gpopma) u 8 cemectp (3aounast popma).

3. IlepeyeHb IAHMPYEMBIX Pe3yJbTATOB O0y4YeHUS MO AUCHMILIMHE (MO-
JyJT10)

[Ipomiecc m3ydeHUs MUCHUILIMHBI HampaBieH Ha (POPMUpOBAHHUE SJIEMEHTOB CJCAYIOIIMX
komreteHuil B coorserctBuu ¢ GI'OC BIIO no ganHOMY HarpaBie€HUIO MOATOTOBKH:

a) obmenpodeccrnonansubix (OITK):

. OBITH CIIOCOOHBIM M TOTOBBIM HCIIOJI30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUTIINH B TIPO()ECCHOHATILHOMN ESITEIbHOCTH, IPUMEHSITh METO/IBI MATEMAaTHYECKOTO aHAIN3a U
MOJEJIUPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTanbHOro uccienoBanus (OI1K-2);

0) npodeccuonanpubix (I1K):

. OCYIIECTBIISITh TEXHOJIOTHYECKUM MPOIIECC B COOTBETCTBUH C PETIIAMEHTOM M UCTIOJb-
30BaTh TEXHHYECKUE CPEJACTBA U3MEPECHUSI OCHOBHBIX MapaMeTPOB OMOTEXHOJIOTHUYECKUX MPOIECCOB,
cocraBa cbIpbs U npoaykuuu (I1K-1);



. BJIIETh OCHOBHBIMHM METOJIaMU U NpUEMaMH MPOBEACHUS HKCIEPUMEHTAIbHBIX HC-
clieIoBaHMi B TIPO(eCCHOHANBLHOW 00JacTH; CIIOCOOCH MPOBOJAUTH CTAHAAPTHBIC M CEPTHQPHUIHPO-
BAaHHBIC UCITBITAHUS CHIPbsI, TOTOBOM MPOAYKIIMH B TeXHOJIOTH4YecKux mporeccoB (I1K-9);

. BIIQJICTh TUTAHUPOBAHHEM HKCIIEPUMEHTa, 00pabOTKOW U MpPE/CTaBICHUEM MOTyYeH-
HbIX pe3yabTaToB (I1IK-10).

B pe3ynbrare u3yueHus: AUCUUILIUHBI CTYIEHT JIOJIKEH:

3HATH:

1. 3aKOHOMEPHOCTH U B3aMMOCBSI3H MIPOLIECCOB, MPOTEKAIOIINX B MPUPOJIE C TOUKH 3pe-
HUS aHATTUTHYECKOTO MOTSHIINAJIA, COJIEPKAIIETOCS B OMOIOTUYECKUX CTPYKTYpax, CO3IaHHBIX MPH-
ponoii (kommnerennus OITK-2,kox naaukaTopa —OIIK-2.1);

2. TEOPETUYECKHE W IKCTIIEPUMEHTAIBHBIE OCHOBBI AHAIUTUYECKOW OMOTEXHOJIOTHH, B
TOM yucie, GyHKIMOHUPOBaHUS OHOceHCOpHBIX cucteM (kommerenuus [1K-9,xkon muaukaTtopa —
[IK-9.1);

3. MIPUHIIMIIBI COMPSDKEHUS OMOJIOTMYECKOTo MarepHaia ¢ (PU3MKO-XHUMHUYECKUMU TIpe-
o0pa3zoBaTensiMH, MO3BOJISIONINE CO37aBaTh BBICOKOA(DPEKTHUBHOE aHAIUTHYECKOE 00OpYyIOBaHUE
JUIS HKOJIOTUYECKOTO MOHHMTOPHHTA U KOHTPOJI OMOTEXHOJIOTMYECKUX MPOLECCOB (KOMIETEHLHUS
[IK-1,kon unaukaropa — [1K-1.1, komnerennus [1K-10,kox nunnukatopa — 1K 10.1);

4. o01Ire MPUHLHUIBI KOJOTUYECKOT0 MOHUTOPUHIA, B TOM YHUCJIE KOHTPOJIS SKOJIOTH-
94eCcKOi 0e30MacHOCTH OMOTEXHOMOTHYECKUX Mpou3BoACTB (kommereHIms [1K-1,xon nnaukaTtopa —;
kommnereHmus [1K-9,xon naaukatopa — [1K-9.1).

YMETh:

1. WCIIOJIh30BaTh HOPMATUBHBIE JOKYMEHTHI B CBOEH aesTenbHOCTH (kKomrereHmms [1K-
9,kon unaukaropa — [1K-9.2);

2. YMETh CHCTEMAaTH3UPOBaTh M 0000maTh MHGOPMAIMIO IO HMCIOJIb30BAaHUIO COBpE-
MEHHBIX METOJIOB aHaIM3a ISl KOHTPOJIS OKPYXKAIOMICH Cpelbl M OMOTEXHOJIOTHYECKUX TPOIIECCOB
(xommerentus [1K-10,koq naaukaropa — [1K-10.2);

3. paboTaTe Ha CepHiiHOHN ammaparype, IpUMEHIEMOM A KOHTPOJs OMOTEXHOIOTUYe-
CKHX TIPOIIECCOB U OKpYy»karorieit cpensl (kommereHius [1K-1,kon maaukaropa — [1K-1.2);

4. UCIIOJIb30BaTh 0a3bl JaHHBIX U MH()OPMAIIMOHHBIE TEXHOJIOTHH B 00JIACTU SKOJIOTHYE-
ckoro Monutopurra (kommnerennus OIIK-2,xox naaukatopa — OIIK-2.2).

BJIQJICTh:

1. OCHOBHBIMHM METOJIaMU U MPUEMaMHU aHAJTUTHYECKOIO KOHTPOJISL OKPY KaIOIIEH Cpeibl
u buorexHonornueckux mnporeccoB (kommerenuus [1K-10,kon naaukaropa — [1K-10.3);

2. HaBBIKAMHU B pa3paboTke OMOCEHCOPHBIX YCcTpoucTB (kommerenmnus [1K-9,xon wHam-
katopa — [1K-9.3; komnerenuus [1K-1,xox unnukatopa — I[1K-1.3);

3. METOJIOJIOTUEN MPOBEICHUS CTAHIAPTHBIX U CEPTUPUIMPOBAHHBIX HCIBITAHUHN (KOM-
nerenuus [1K-9,xon unnukaropa — [1K-9.3);

4. METOJaMH PETHCTPALUUA U 00paOOTKU pe3yJbTaTOB aHATTMTUYECKUX U3MEPEHUN (KOM-
nerenuus [1K-10,kon unaukaropa — [1K 10.3).

4 O0beM U coiep:KaHue TUCUUIIIMHBI (MOTYJIA)

4.1 O0beM AUCHHUILIMHBI (MOAYJISA), 00beM KOHTAKTHOW M CAMOCTOSATEJIb-
HOM padoThl o0ydarumerocss NMpM OCBOCHUM IMCHMILVIMHBI (MoOayJisi), (popmbl
NPOMEKYTOYHON ATTeCTALMHU M0 JUCHUILINHE (MOAYII0)
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8 3 4 144 2 4 2 0,25 135,75
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4.2 Conep:kaHue JeKIIMOHHBIX 3AHATHI

Ounas popma o0yueHus

3‘;’; TeMbl 1eKIHMOHHBIX 3aAHATHI
7 cemecmp
1. |BBenmenue B OnomHauKanuio U OnorectupoBanre. OCOOEHHOCTH UCTIONB30BAHUS OMOWHINKATOPOB.
2. |Oco0eHHOCTH UCTONB30BaHUs KUBOTHBIX B Ka4eCTBE OMOMHINKATOPOB. BHOMHIMKAIMS COCTOSIHUI BO3IYIII-
HO, BOJTHOW CPEJI U MOYBEI
3. |Meroapl GMOTECTHPOBAHUS
4. |IIpunnun OuoceHcopHoro aHanu3a. OCHOBHBIC MOHSTHS U onpeaeieHus. [IpuHiun padoTel OHoceHCopa.
5. |Cnoco6sl momaun mpoO. THUITbl OHOpEEeNTOPHBIX JIEMEHTOB.
6. |OOmas xapakTepuCTHKa METOI0B UMMOOWITH3AITIHI
7. |AHaIUTHYECKHE W METPOJIOTHUECKHIE XapaKTePUCTUKU OHOCEeHCopa
8. |Twumel ucmonb3yeMbIX B OMOCEHCOPHKE MpeoOdpa3oBareneit
9. |IIpsiMoii mepeHoC 3apsI0B Ha AIEKTPOA. BHOCEHCOPBI TPETHEro MOKOJICHUS
10. |broceHcopsl ONTHIECKOTO TUTA. BHOTIOMHUHECIIEHITUS
11. |IToBepXHOCTHBI TJIA3MOHHBIN PE30HAHC M €T0 UCIOJb30BaHNE B OMOCEHCOpaxX
12. |BHOTOIIMBHBIE HJIEMEHTHI
13. |broceHCcopsI ISl DKOJIOTHIECKOTO MOHUTOPHHTA OKpYyKatomei cpeapl. BITK-6nocencopbt
14. |[TpuMmeHeHnEe OMOCEHCOPOB B METUITMHCKUX aHAIIN3aX.
3aounas popma oOyuenus*
No .
w/n TeMBbI JTeKIIMOHHBIX 3aHATHH
8 cemecmp
1 |lIpuammn OunoceHcopHOro aHaynm3a. OCHOBHBIC MOHATHS U ompenencHus. [IpuHImMm paboTel OMOCEHCOpa.
Crioco0b1 ofaun mpo6. Tumsr OnoperenTopHbIX deMeHToB O0Ias XapakTepuCcTHKa METOIOB UMMOOHITH3a-
. AHATUTHYIESCKIE U METPOJIOTHIECKHE XapaKTEPUCTHKH OnoceHcopa.
2 Tumel ncnonp3yeMbIXx B OHMOCEHCOpHKE Ipeobpa3oBareneii. bruocencops! onrTmueckoro Ttuma. bromomunec-

neHIs1. [IoBepXHOCTHBIN TJIa3MOHHBIN pE30HAHC M €r0 UCIIOJb30BaHHE B OMOCEHCOpaX.

4.3 CoagepkaHue NPAKTHYECKUX (CEMUHAPCKMUX) 3aHATHI
3aHATHS YKa3aHHOTO THUIIAa HE IIPEyCMOTPEHbI OCHOBHOW NPO(eCCHOHANBHON 00pa3oBaTeIbHOM NPOrpaMMOH.

4.4 Cogepxxkanue Ja00paTOpHLIX padoT
Ounast popma o0yueHust




HaumeHoBaHust 1a00paTOpHBIX padoT

n/n
7 cemecmp
1. |Bepesa B KauecTBE TCKT-00BEKTA
2. |PHOMOHHUTOPHHL OKPYKAIOUICH CPe/Ibl TIOCPEACTBOM OIICHKH CTA0WILHOCTH PAa3BUTHsI MOMYJISIUYU JKUBOTHBIX
3. |buotectupoBaHue 3arps3HEHHHI BOJbI C TOMOIIBIO PSCKH MaJIOH
4. |W3yuenue pabotsl napamerpos BT
5. |[omyuyeHue rpalyMpPOBOYHBIX MAPAMETPOB OMOCEHCOPA, MOIYYCHHOIO Ha OCHOBE MEYATHOTO AJICKTPOaa
6. |CrekrpohoTOMETPHUYCSCKHI METOIa ONPEICIICHUS MITFOKO300KCHIA3HOW aKTHBHOCTH
7. |Omnpenenenue coaep:kaHusi TIOKO3bl B KPOBH € MOMOIIBIO TIIOKOMETpa
8. |MeTponornyeckie XapakTepUCTUKHA MEIMATOPHOTO OHOCCHCOPa
9. |AHaIUTHYECKHE XapAKTCPUCTHKA MEAUATOPHOTO OMOCCHCOPa
10. {TIpouinbe cybcTpaTHO# crielu(PUIHOCTH HENBIX KIETOK MUKPOOPTaHHU3MOB HIMMOOMIH30BAaHHBIX 00PaTHMBIM

METOJIOM

11. |TIpoune cybcTpaTHO# crielMPUIHOCTH HENBIX KIETOK MUKPOOPTaHH3MOB MIMMOOMIM30BaHHBIX HEOOpaTH-
MBIM METOIOM

12. |Onpenenenne XITK cTOYHBIX BOX

13. |Onpenenenne BITK cTo4HBIX BOJ

14. |Utorosoe 3aHsTHE.

3aounasi gopma oOyueHust

Ne

u/n HaumeHoBaHus 1a00paTOpHBIX padoT

8 cemecmp
OmnpeenieHre cojiepKaHus TIIFOKO3bI B KPOBH C MOMOIIBIO TIIIOKOMETPa
2  |M3ydenue paboTsl mapameTpoB bTO

—_—

4.5 CoaepkaHue KIMHUYECKUX MPAKTHYECKUX 3aHATHH
3aHATHS YKa3aHHOTO THUIIAa HE IIPEyCMOTPEHbI OCHOBHOW NPO(eCCHOHANBHON 00pa3oBaTeIbHOM NPOrpaMMOH.

4.6 CogeprkaHue caMOCTOSITEJIbHOM padoThI 00y4aOIIEerocst

Ounasi popma o0yueHust

Ne

w/n Buae! u gopMbl caMoCTOATEIbHOI PadoThI

7 cemecmp
[ToaroToBka K ayIMTOPHBIM KOHTPOJIBHBIM paboTaM
2 |[ToaroToBka K 1a00OPaTOPHBIM 3aHATHUSIM
3 CaMocTosaTenbHOE HN3YUYCHUC TOMNOJHUTCIBbHBIX pa3aciioB

3aounas ¢gopma o0yueHust

Ne

u/n Buae! u ¢gopMbl caMoCTOATEIbHON PadoThI

8 cemecmp
IToaroToBKa K TECTY TEKYIEro KOHTPOJISI
2 |IToxroToBka K 1a00paTOPHBIM 3aHSATHIM
3 |CaMOCTOSTEIbHOE N3YUCHHE Pa3/IeIIOB

5 Cucrema popmupoBaHusi OLEHKH Pe3yJbTaTOB 00y4eHMs 10 JUCHUIIMHE
(MoayJ/110) B paMKax TeKyLlIero KOHTPOJIs YCIeBaeMOCTH M IIPOMEKYTOYHOM aTTe-
CcTaluu 00y4aromerocs

Ounast popma o0yueHust



MeponpusiTis TeKyliero KOHTPOJIsl yCIeBaeMOCTH MaxkcuMaJbHOE KOJIH-
H NPOMEKYTOYHOM aTTeCTAIMH 00y4aK0Ierocs 4ecTBO 0aJII0B
7 cemecmp
OunennBaemasi yueOHas 1eSITeJIbHOCTh
Iepseiii  |00y4aromierocs:
pyOexusiii |I[locemenre JEKIMOHHBIX 3aHATUH 5
koHTpOJb |KoHTponbHas pabdoTta Nel 15
BrinosiHenue u 3anmra gadoparopHsix pabor biok 1 10
. Hroro 30
Texymmii
KOHTDONE OuennBaemas yuyeOHasl 1eSITeJIbHOCTh
P o0yuaouerocs:
yCIEBaeMOCTHU =
. ITocemenne NEKIMOHHBIX 3aHATHI 5
Bropoit
. |KonTposnbnas padora Nel 10
pyOexHbBIH
KOHTpoIs | BBIIOJIHEHHE U 3a1uTa 1ab0paTopHbIX padoT biok 2 8
IToaroTtoBka pedepara 7
Hroro 30
IMpomexyTouHast |DK3aMeH (3auem, oupghepenyuposannvlii 3auen) 40 (100*)
aTTecTanys
3aounasi popma oOyueHust
MeponpusiTHsi TEKYIIero KOHTPOJIs yClIeBaeMOCTH MaxkcumajibHOe KOJIH-
H NPOMEKYTOYHOM aTTeCTAIMH 00y4aK0Ierocs 4ecTBO 02JII0B
8 cemecmp
OunennBaemasi yueOHas 1eSITeJIbHOCTh
Ilepseiii  |00y4aromierocs:
py6exusriii |[TocenieHne JIEKMOHHBIX 3aHATUI 10
koHTpoib |KoHTponbHast padora Nel 10
N Brinosinenue stabopatopHoit paboTst 1 10
Texymmii
Hroro 30
KOHTPOJb
OunennBaemasi yueOHas 1eSITeJIbHOCTh
yCIeBaeMOCTHU
. |oOyualomerocs:
Bropoii =
6 .. |IlocenieHne NTeKIMOHHBIX 3aHITUI 10
€KHBIT
Py KonrponbHast pabora Ne2 10
KOHTpPOJb =
Brinosinenue nabopatopHoii pabotsl 2 10
Hroro 30
IMpomexyTouHast |DK3aMeH (3auem, oupghepenyuposannviii 3auemn) 40 (100*)
aTTecTanys

IIIxaga cooTBeTCTBHSA OLICHOK B CTOOAJILHON U aKaJeMHUYeCKOil cucTeMax olie-
HUBaHUS Pe3yJIbTATOB 00yUYeHMsI M0 JUCHUILINHE (MOTYJIIO)

Cucrema oueHUBAHUS
pe3yJbTaTOB 00y4eHust
CrobajuibHast CUCTEMA OILCHUBAHUS 0-39 40 - 60 61 —80 81-100
AxageMuyecKasi CUCTEMa OLCHUBAHMS
(3x3ameH, nudepeHIMPOBAHHEIN 3a4eT, 3amuTa | HeymosneTBo- | YmoBierBopu-

OneHkn

Xopotio OTian4uHO
KypCOBOTO TIPOEKTA, pUTEIBEHO TEJILHO
3aIuTa KypcoBOoi paboThl)
AxkaseMuyecKasl CHCTEMa OLICHUBAHUS
He 3aureno 3auTeHo

(3ager)

6 Onucanue MaTepuajibHO-TeXHHYECKON 0a3bl (BKJIOYAsT 000pyl10BaHHe U
TeXHHYECKHE CpeAcTBa 00y4YeHHUs ), HeOOX0AMMOM 1JIsi OCylecTBIeHHsl 00pa3oBa-
TeJHHOI'0 NMpoLecca no JUCUMIINHE (MOIYJIIO)



Jlist Hanbonee 3P hHeKTUBHON peann3ali KOMIIETEHTHOCTHOTO TOJIX0/1a B paMKax y4eOHO#
JTUCIUILTAHBI « BUOCEHCOPHI B 3KOJIOTHUWY 11eJIeco00pa3Ho MpeayCMaTpUBaTh MIUPOKOE HCIIOIh30Ba-
HUE B y4eOHOM MpOIIecCe UHMEPAKMUBHLIX (opMm TIPOBEICHUS 3aHATUN: pa3zfop KOHKPEMHbBIX CU-
myayuil, hacunumayus (2pynnoeas OUcKyccus), Memoo eudeoananusa (npeenmayuu), macmep-
Kaaccol (0030puble jieKyuu yuenvlx akaoemudeckux uncmumymos PAH), npoexkmnoe odyuenue,
B COYETAaHUU C BHEAYJIUTOPHOU pabOTOH ¢ 1enbio (GOPMHUPOBAHUS M Pa3BUTHS MPOPECCHOHATBHBIX
HaBBIKOB O0yYarOIINXCS.

Pa3zbop xonkpemmuvix cumyayuti (Memoo Ketic-cmaou) - 3T0 UHTEPAKTUBHBIA METO] OpraHu-
3a1uy 00y4YeHHs] Ha OCHOBE OMMCAHMS U PELIEHUS] KOHKPETHBIX IPOOJIIEMHBIX CUTyalluid (OT aHTJIuii-
CKOro «case» - ciyuaid). CTyJeHTaM MpeiaraloT OCMBICIUTh PEANbHYIO KU3HEHHYIO CUTYAIHIO,
OINHCaHHE KOTOPOH OJHOBPEMEHHO OTpa)kaeT HE TOJBKO KaKyI0-JIHOO MPAaKTHUECKYI0 MpobieMy, HO
U aKTyaJIM3UPYET ONpeeTICHHbI KOMIUIEKC 3HAHWM, KOTOPBIA HEOOXOIUMO YCBOUTD TPHU paspelie-
HUU JAaHHOU mpoOnemsl. [Ipu 3Tom cama mpobiema He UMEeT OJHO3HAYHBIX PEIIEHUH. DTOT METO
JTaeT BO3MOXKHOCTh MPOSIBUTh MHUIIMATUBY, IOYYBCTBOBATh CAMOCTOATEILHOCTh B OCBOCHUU TEOpE-
THUYECKHUX MOJ0KEHUI U OBJIAICHUH IPAKTUYECKUMH HaBbIKaMH. He MeHee BaXXHO M TO, UTO aHAIMU3
CUTYaIluil JIOBOJILHO CHJILHO BO3JIEHCTBYET Ha MPOECCHOHANHM3AIUIO CTYJICHTOB, CIOCOOCTBYET HX
B3pPOCJIEHHUI0, (POPMHUPYET HHTEPEC U MO3UTUBHYIO MOTHBAIIHIO K yueoe.

CryneHTaM mpeaiaraloT OCMBICIUTh PEANbHYIO KU3HEHHYIO CUTYaIMIO, OMMCAHUE KOTOPOM
OJTHOBPEMEHHO OTpa)kaeT He TOJBKO KaKyl-IHOO MPAaKTHUUECKYIO MpoOJeMy, HO U aKTyaJU3UpyeT
OTIpeIeNICHHBI KOMILUIEKC 3HAHUM, KOTOPBIH HEOOXOIUMO yCBOUTH MPHU pa3pellieHrud JaHHOU Mpo-
0J1eMbl. DTOT METOJI Ja€T BO3MOXKHOCTb NMPOSIBUTH MHUIIMATUBY, TOUYBCTBOBATh CAMOCTOATEILHOCTD
B OCBOEHUU TEOPETHUECKUX MOJOKEHUM U OBJIAJICHUU MPAKTHYECKUMU HaBbIkaMu. He MeHee BakHO
U TO, YTO aHAJU3 CUTYalUH JOBOJIBHO CHJIBHO BO3JEUCTBYET Ha MPO(eCcCHOHATU3ALHUIO CTYIEHTOB,
CHOCOOCTBYET MX B3pPOCIEHUIO, (HOPMUPYET MHTEPEC U MO3UTUBHYIO MOTHBAIIUIO K y4ebe.

Dacunumayus - 3TO UHCTPYMEHT, MO3BOJISIIOIIMNA CTUMYJIMpPOBaTh OoOMeH HH(Opmanuei
BHYTpH rpymnnbl. DacunuTaiys N03BOJISET YCKOPUTH MPOIECChl OCO3HAHUS, CTUMYJIUPOBATh IPYII-
noBylo auHaMuKy. Ilemaror B xoze QacuimuTanuu momMoraeT Mpoleccy TPYyNIoOBOTO OOCYKICHHS,
HaIpaBJIsieT ATOT MPOIIECC B HYKHOE PYCIIO.

PekomMeHnayercss mpoBOAUTH COBMECTHOE OOCYKICHHE U aHAINU3 NMPOOJIEMHON CUTyalluu, BO-
Mpoca UM 3aJ1ayu.

Buoeoananuz - 3To MHCTPYMEHT, TPEICTABISIONINN CO00M AEMOHCTPAIUIO BUICOPOIHKOB,
MOATOTOBJICHHBIX MPEToaBaTelieM, UIIM BUEO3aMHICeH, Ha KOTOPBIX YYACTHUKH Mpoiiecca 00ydeHus
JEMOHCTPUPYIOT pa3HbIE TUIIbI IOBEJICHNS B KOMMYHUKAaTUBHON CUTyaluu. Buaeoananus nmo3Bosser
HarJISIIHO PACCMOTPETh JOCTOMHCTBA M HEIOCTATKU PA3HBIX TUIIOB KOMMYHHUKAIIUH.

Memoo npoexmog - eCTb UHTEpAaKTUBHAs TBOpUYECKasl, KaK MpaBWio, rpymmnoBas padoTa 1o
pELICHUIO MPAKTHYECKOU 3a7a4uu, UEIU U CoJiep>KaHue KOTOPOM OMPENEstoTCs CTYJEHTaMU U OCY-
MIECTBJISIOTCS] UMH B TIPOIIECCE TEOPETUICCKOM MPOPAOOTKH M MPAKTHIECKON peann3aruu. st koM-
TUIEKCHOTO PEIIeHUs 3a7a4 o0ydeHus: OyIyT UCTIOIb30BaHbl PA3IMYHBIC IPOEKTHHIE METO/IbI, B TOM
YUCJIE€ BBINOJHEHNE TBOPUYECKUX MMPOEKTOB, LEIbI0O KOTOPBIX SBJISETCSA BKIIOUYEHHUE CTYJEHTOB B IPO-
1ecc mpeoOpa3oBaTeNbHOM NeATETPHOCTH OT Pa3pabOTKH HJIEH 0 €€ OCYIIECTBICHHUS.

6.1. TpeGoBanus k ayIMTOPUAM (MOMeEIIEHUM, MeCTAM) /Il IPOBeAeHNUS 3aHATHI

- Jlna mpoBeaeHus JIGKIMOHHBIX 3aHATHH MO TUCIHMIUIMHE TPeOyeTcsl ayIuTOpHsl, OCHAIICH-
Has BUACONIPOEKTOPOM, HACTCHHBIM SKPAaHOM U KOMIIBIOTEPOM;

- JIns npoBenenus 1abopaTOpHBIX 3aHATUI TpedyeTcs 1adopaTopus, OCHAIICHHAs CTIeUAIN-
3MPOBaHHBIM 000PYIOBAHUEM IS BBHITOJIHEHNS 3KCIIEPUMEHTAIBHBIX PadoT.

- [l mpoBeieHus MPaKTHYECKUX 3aHATHI TpeOyeTcsl cTaHAapTHAs ayqUTOPHSI.

6.2. TpeGoBaHus1 K 000PYI0BAHUIO PAa00UYMX MECT MPenoaaBarTeys U 00y4YaArIUXCs
- PaGouee mecTo mpernogaBaTes 10HKHO OBITh OCHAIIIEHO BUACOMPOEKTOPOM U, HOYTOYKOM



- OOyyaromuxcs J0HKHBI BBITIOHATE J1a00paTopHbIE paOOTHI 3a CIIEIUATIEHO 000PYI0BaH-
HBIMU JIAOOPATOPHBIMU CTOJIAMU;

6.3. TpeGoBaHus K cieMAJTM3UPOBAHHOMY 000PY/10BAHUIO

[TopTaTBHBIN aHAJIU3ATOP PACTBOPEHHOIO KHCIOpoAa — | MT., OCYyIIUTENb OCyAbl — | mIT.,
cniekrpooToMeTp — 1 IIT., IByXKaMEpHBIM XOJOJMIBHUK — 1 WT., neHTpudyra — 1 mT., aHaiuzaTtop
xuakoctu pH-metp-uonomep-bIIK-repmookcumerp — 1 mr., «Okenept—001» — 5 T, mpubop mms
BEPTU-KAIBHOTO »3JeKTpodope3a — 1 mIT., UCTOYHMK NHTAaHUSA i dnekrpodopesa — 1 .,
TepMopeakTop — | MT., BOJbTAMIEPOMETPUYECKUN aHAIMU3ATOP C BPALIAIOUIMMCS JIUCKOBBIM
ANEKTPOAOM — 1 HIT., BECHI aHA-TUTHYECKHUE — 2 ILIT., aMIEPOMETPUUECKHUI T'aJIbBAaHONIOTEHIIUOCTAT —
1 mr., aMOepo-MeTpUYECKU rajlbBaHO-MOTEHIMOCTAT — | IIT., MElIajka MarHuTHas — 6 IT.,
MOJBEMHBIH CTOMMK — 6 1mT., OakTepuuUuMIHBIN obOmyuyarenb — 1 mT., doromerp — 1 mT.,
AJIEKTPOIUINTKA — | IIT., aBBTOMAaTHYECKHUE TUTIETKU TIEPEMEHHOTO 00bema — 15 1IT., mepcoHaIbHbIN
KOMIIBbIOTEp — 6 IIT., mIKad BBI-TSHKHOW MOJYJIBHBIN — 1 1mT.

Xumuuaeckas nocynaa: crakansl (30-300 mur), MepHbie K010b1 (25 M1, 50 mur, 100 mut, 250 mo),
MepHble TMHAPS (50 M, 100 mi, 500 mur), TepmocToliKKe MIOCKOXOHHBIE K0J0bI (200 M, 250
MJI), CTYIIKH, IeCTUKH, OropeTku (10 M1, 25 mit), mpoOupKH.

PeakTuBBI: aMUHOKHUCIIOTBI, OPIaHUYECKHE M HEOPraHWYECKUE COJIM, caxapa, HEOpraHu-
YeCcKHe U OpraHN4eCKHe KUCIIOTHI, IET0YH.

MCGGHLZ CTOJIBI 1 CTy.HBSI C KOJIMYCCTBOM IMTOCAAOYHBIX MECT — 20 mT., JOCKa AJId HallMCaHUuA
MeJoM — 1 miT.

6.4. TpeGoBaHus K NPOrpaMMHOMY O0ecrie4eHHI0 Y4eOHOTr 0 mpoiecca
- mporpaMMHBIi naket Microsoft Olffice.

7 IlepeyeHb OCHOBHOM M JONOJHUTEJIbHON y4eOHOW JMTEpaTypbl, HE00X0-
AUMON J1JI OCBOCHHUS TUCHMILIMHBI (MOIYJIs1)

7.1 OcHOBHAasI JIUTEPATypa

1. Apmanos B.A., Kamannna O.A. buokaranu3atopsl Ha OCHOBE UMMOOWIM30BaHHBIX MUKPOOPTa-
HU3MOB: TEOPETUYECKHE OCHOBBI CO3JaHUS M OCOOCHHOCTU NMPUMEHEHUS B OMOTEXHOJOTHU: MO-
Horpadwus / Apnsamnos B.A., Kamannna O.A.— Tymna : U3g-Bo Tynl'Y, 2019 — 146 c.

2. buocencopsl 1 OMOTOMIUBHBIE ANIeMeHTHI : yueO. mocodue / O. H. I[lonamopena [u ap.] ; Tynl'Y,
HOII "Oxobunorexnonorus" .— Tymna : U3a-Bo Tynl'Y, 2012 .— 202 c. — 12 k3.

3. Tonamopesa O.H. buocencopsl. [IpuHInnbl HyHKIIMOHUPOBAHUS U MPAKTHUECKOE TPUMEHEHHE !
yue6. mocobue / O. H. Ilonomapesa, A. H. Pemerunos, B. A. Andepos ; Tynl'V; HOL] "Dxo-
o6uotexnonorua" .— Tyna : U3n-Bo Tynl'Y, 2007 .— 255 c. : ui. — 21 3Kk3.

7.2 lonoJHUTEILHAS JIUTEPATYpPa

1. Orrunc, b. Xumuueckne u Ouonormdyeckue ceHcopsl / b.Orrunc;nep.c anrin.M.A.CiuHKUHA C
nom. T.M.3umunoii, B.B.Jlyuununa .— M. : Texnocdepa, 2005 .— 336¢. : wi1. — (Mup s1exTpo-
HUKH) — 13 9K3..

2. OcHoBbI (pyHKIIHOHUPOBaHUS OroceHcopoB : yueb. mocodue / O. H. Ilonamopesa [u ap.] ; Tyn-

I'V; Hayu.-o6pa3oBart. nentp "Dkoouorexnonorus" .— Tyma : U3a-po Tynl'y, 2011 .— 205 c. :

U — 5 JK3.

Otto, M. CoBpeMeHHBIC METO/Ibl aHATUTHYECKON XumuH : [yueOnuk]:B 2 1. T.II / M.OtTO;1mIEp.C

4. buocencopsl B Poccun : monorpadus / A. H. Pemerunos [u np.] ; Tynl'Y .— Tyna : Uzn-Bo
Tynl'¥, 2007 .— 111 c. : uin.

5. byanukos, I'. K. MoaudunmpoBanHbie 37€KTPOABI Ul BOJIbTAMIIEPOMETPUN B XUMUH, OMOJIOTHU
u meaunuee / I'. K. bygaukos, I'. A. EBtiorun, B. H. Maiictpenko .— M. : BUHOM. Jla6. 3na-
Huii, 2009 .— 416 c. : ., Tabn .— (MeToapl B XuMuu) - 1 3K3.

[98)



6. buoxumuueckue metonsl ananuza / I'. K. Bynnukos [u ap.] ; coct. b. b. [[3anTues ; mox pen. b.
b. M3anTtuena ; PAH , Ota-Hue xumun 1 Hayk 0 Matepuaiax, Hayd. coBeT o aHaJIuT. XUMUU .—
M : Hayxka, 2010 .— 392 c. : wi., Tabn .— (IIpobmembr ananuTudeckoit xumuu ; T. 12) .— ABT.
yKa3aHbl B KOHIIE KH . — 1 3K3.

8 IlepeueHn pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHUKAINMOHHOW CeTH

«I/IHTepHeT», HCOﬁXOHI/IMI)IX AJI1 OCBOCHUA JUCIHUIIJINHBI (MOI[y.]IH)
1. Hayunas osnekrpoHHas  Oubnmoreka TyJabCKOro TrOCyJapCTBEHHOTO YHHBEPCHUTETA

(http://library.tsu.tula.ru/news/news.htm) ¢ mpemocraBieHHEM AOCTYINa K AJIEKTPOHHBIM

pecypcam, B TOM YHCIIE:
— OunexktpoHHbIN ynTanbHbii 3a1 "BUBJIMOTEX"

— Hayunas snexkrponnas oubnuoreka (http://elibrary.ru/defaultx.asp )

— PedepatuBras 6a3za ganaeix  SCOPUS, moctyn go 31 wmas 2015 rona

(http://www.scopus.com)

— DnekTpoHHO-OMOIMoTeYHas cuctema u3aarenbersa "FOpaidt", noctyn no 1 mrons 2015 roxa
(biblio-online.ru)

— DnexktpoHHO-OnOmmoreunass cucrema «IPRbooks», moctym go 18 wrons 2015 ronma
(http://www.iprbookshop.ru/ ).

2. DneKkTpoHHas OouobIMoTeKa Nmmepckoro KOJUTIeIKa
(http://www.imperial.ac.uk/library/ejournals/al.html).
3. Tlepeuenp 3apyOeKHBIX OMOIHMOTEK, CHEIUAIN3UPOBAHHBIX XUMHUYECKUX WIH HUMEIOIINX

TUTEPATYPY o XUMHH u OHMOXUMUH.
(http://www.liv.ac.uk/Chemistry/Links/libraries.html)

4. DnexkTpoHHas OMOIMOTEKAa POCCHUUCKHX MEpHOIWYecKuX u3gaHuii - ¢ 1990 roma mo
Hacrosimee BpeMs - okoso 500 HammeHoBaHWUW TrazeT W KypHaioB.Public.ru
(http://www.public.ru)

5. DnektponHas OubmuoTeka. OOMacTH 3HAHUA - OMOJIOTHS, OMOTEXHOJIOTHS, MEAHIMHA,

XUMUsI, MaTeMaTuka, (pu3uka, acCTpOHOMHS, HayKd O 3emiie, dKOJIOTHs, WH(]opmaTuka,

skoHOoMuKa, ripaBo.Springer LINK. (http://www.springerlink.com/home/main.mpx)

6. DnextpoHHas OubaroTeka. O6nacTu 3HaHMA - (PU3MKA, MATEeMaTHKa, MH()OPMAIIMOHHBIE
HAyKHW, XUMUSI, HAYKH O JKU3HH, HAYKH O 3eMIle, IKOJIOTHs, NHXCHEPHBIE HAYKH, YKOHO-
MHKa, CoralibHbIe U TyManuTapHbeie Hayku.IDEALibrary. (http://www.idealibrary.com).

9 IlepeyeHb HHGPOPMALMOHHBIX TEXHOJIOTMI, HEOOXOAMMBIX IJIsl OCY-
IIeCTBJICHUs1 00Pa30BaTeJbHOI0 MPoLecca MO0 JMCHHUIINHE (MOIYJIIO)

9.1 IlepeyeHb HeOOXOAMMOIO €:KEr0AHO OOHOBJISIEMOIO JIMIEH3MOHHOTO H
CBO0OHO PACIPOCTPAHSAEMOI0 IPOrPAMMHOI0 00ecIeYeHusi, B TOM 4YHcJIe oTeYe-

CTBCHHOI'O l'[pOI/I3BOHCTBa
1. Omneparmonnas cucrema Windows/

2. Ilaker mporpamm Microsoft Office.
3. OpenOffice
4. Adobe Reader (open access)



9.2 IlepeyeHb HEOOXOAMMBIX COBPeMEHHBIX NMPO(ecCHOHAIBHBIX 0a3 JaH-

HbIX 1 HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM
COBpeMCHHLIC HpO(beCCI/IOHaHI)HI)IC 0a3bl JaHHBIX 1 I/IH(l)OpMaHI/IOHHI)Ie CIIPaBOYHbIC CUCTCMbI HE Tpe6y}0Tc51».



