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1. Hean u 3a1aun 0CBOEHMSI JUCIHHUILIUHBI (MOTYJIs1)

[lenbt0 OCBOCHHMSI TUCIIMILIMHBI «BHOCEHCOPBI B DKOJIOTHH» SIBIISIETCS (POPMHUPOBAHUE TIPE/I-
CTaBJICHUH O MPUHIMNHAILHO HOBOM M WHTCHCHBHO Pa3BHBAIONIEMCS HAIPABICHUU B aHAUTHYC-
CKOM OMOTEXHOJIOTHH — OMOCEHCOPHOM aHaIN3€e, KOTOPBI 00J1aaeT OTPOMHBIM MTOTEHITUATIOM, OCO-
O0eHHO B 00JIACTH HKOJIOTMYECKOTO0 MOHHMTOpUHTa. B pesynpTare OCBOEHUS TaHHOW AWCIUILTUHBI
(MoyIist) TOIHKHBI OBITH CPOPMUPOBAHBI TIPEICTABICHUSI O COBPEMEHHBIX METOJIaX OMOJIOTHUYECKOTO
1 OMOXMMHYECKOTO aHaJIN3a, O MPUHIIMIAX KOHCTPYUPOBaHUS U (YHKIIMOHUPOBAHHS OMOCEHCOPOB
Ha OMOJIOTUYECKHAX MOJICKYJNI U JKUBBIX OPTaHW3MOB JIJISl PEHICHUS] KOHKPETHBIX aHATUTUYCCKUX 3a-
Jad B 0071aCTH SKOJIOTHH U TOKCUKOJIOTHH.

3amauaMy OCBOCHUS TUCIUTUTUHBI SIBIISTFOTCS:

- U3y4eHUe MPUHIIUIIOB OMOJIOTMYECKOTO aHAIN3a, OCHOBAHHOTO HAa PUMEHEHUH JKUBBIX Op-
TaHW3MOB KaK CCHCOPHBIX CHCTEM;

- IpuoOpeTeHne YMeHUI 1 HaBbIKOB OMOXMMUYECKOT0 aHAIN3a;

- MPUMEHEHHE METOAO0B OMOJIIOTHYECKOTO W OMOXMMHUYECKOTO aHajIu3a Uil UCCICIOBAHUS U
pElIeHUs IPUKIAIHBIX 33]]a9 YKOOHMOTEXHOIOTHH;

- OCBOCHHE OCHOBHBIX MPHHIIAIIOB Pa3padOTKH OMOCEHCOPOB, MMPOBEACHUS aHAIHM3a C UX HC-
MOJIb30BAHUEM U TIPUOOPETCHIE HABBIKOB UX MPUMEHEHHUS B MTPO(eCcCHOHABHON eSTeTbHOCTH;

- OCBOCHHE COBPEMEHHBIX OMOHAHOTEXHOJOTMH M TCHICHIIMH MX Pa3BUTHA KaK OCHOBHOTO
MHCTPYMEHTA ISl CO3/IaHMsI OMOCEHCOPOB.

2. MecTo yuyeOHO# TUCUMIIMHBI (MOAYJisl)) B CTPYKType 00pa3oBaTeibLHOM

NPOrpamMMmblI

JlucuunimHa OTHOCUTCS K JUCHUIUIMHAM BapUaTUBHOW yacT bioka 1 JInCUUIInHbI.

JIist OCBOGHMSI TUCHUIUTMHBI «BHOCEHCOpPHI B 3KOJIOTUU» «BXOIHBIMHUY» SIBIISIIOTCS 3HAHUS,
MOJTYYEHHBIC TIPH U3YYCHUU MPEABIIYIINX KypPCOB XUMHUH TakuX Kak: «O0mas ouonorus», «Mukpo-
Ouosorusy, «KAHaATUTHYECKAs XUMUS U (PU3UKO-XUMUYECKUE METOMBI aHaIN3a», «DKOJIOTUs», «Du-
3UYeCcKas XUMHI», « XUMHUS OHOJIOTHYECKH aKTHBHEIX BEICCTBY,

JucuurumHa (Moayiib) «BHOCCHCOPBI B 3KOJIOTHI» MOXET OBITh MOJIC3HOW JIsi OCBOCHUS Ta-
KHX CHEIUaIbHBIX AUCIUIUIMH (MOIYJIEH), KOTOPhIE MOTYT OBITh PEaIM30BaHbl B MarucTparype, Ta-
KUX Kak, «bMOHaHOTEXHOJIIOrMN», «bUOTEXHOIOrUA 3aIMTHl OKpYKaroUWen cpensr», T.11. Ilomyden-
HBIE 3HaHUsI HEOOXO0UMBI Tpu BhITTOTHEHNH BKP.

Jucuummza u3ydaercst B 7 ceMmectpe (ouHast popma) u 8 cemectp (3aouHasi popma).

3. Hepeqeﬂb INIAHUPYEMBbBIX PE3YJbTATOB oﬁyqennﬂ no AMCHOUMIIJINHE (MO-
Jy110)

[Iponiecc m3ydeHus: AMCHUIUIMHBI HANpaBiIeH Ha (OPMHPOBAHUE HIIEMEHTOB CIICAYIOIIUX
komnereHiui B cootBercTBUM ¢ GI'OC BIIO no nanHOMY HanpaBiIE€HUIO TOATOTOBKU:

a) obmenpogpeccrnonansHbix (OI1K):

. OBITH CITOCOOHBIM M TOTOBBIM HCIIOJI30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
AJUCHUIIJINH B HpO(i)CCCI/IOHaJ'H:HOI\/II ACATCIIbBHOCTU, IPUMCHATHL MCTOABI MATCMATUYCCKOTI'O aHaJin3a U
MOJICIIMPOBAHUS, TCOPETUUECKOTO M dKCIIEpUMEHTaIbHOTO MccaeaoBanus (OITK-2);

0) mpodeccuonansubix (I1K):

. OCYILIECTBIISATH TEXHOJIOTHUYECKHU MPOIIECC B COOTBETCTBUH C PETJIAMEHTOM M UCTIOJIb-
30BaTh TCXHUYCCKUC CPCACTBA UBMCPCHHU OCHOBHLIX ITAPaAMCTPOB 6HOT€XHOJ’IOI‘I/I‘IGCKHX mponeccos,
coctaBa ceIpbs 1 poaykuuu (ITK-1);



. BJIAJICTh OCHOBHBIMHM METOJaMU U MpPUEMaMH MPOBEICHUS IKCIEPUMEHTATBHBIX HC-
CJIeIOBaHUM B MPOECCHOHATBHOM 00JIacTH; CITOCOOEH MPOBOJIUTH CTAaHAAPTHBIE M CEPTUDHUIMPO-
BaHHbBIC MCIIBITAHUS CBIPbs, TOTOBOM MPOAYKIIUHU U TeXHOJoruueckux mporeccon (ITK-9);

. BJIAJIETh TUIAHUPOBAHUEM DKCIIEPUMEHTa, 00pabOTKOW M MPEICTaBICHHEM ITOTYyYCH-
HbIX pe3ynbTaros (ITK-10).

B pe3ynbrare n3ydeHus AUCHUILTAHBI CTYIEHT TOJDKEH:

3HATh:

1. 3aKOHOMEPHOCTH U B3aMMOCBSI3H MIPOLIECCOB, MPOTEKAIOIINX B MIPUPOJIE C TOUKH 3pe-
HUS aHATUTHYECKOTO MOTEHITMAa, COIEPKAIIETOCs B OMOJIOTHUECKUX CTPYKTYpaxX, CO3AaHHBIX MPH-
ponoti (komnerennus OITK-2,kon unaukaropa —OINK-2.1);

2. TEOPETHYECKUE M IKCIICPUMEHTAIbHBIE OCHOBBI aHAIMTUYECKONW OMOTEXHOJIOTHH, B
TOM 4wmciie, QYHKIIMOHUPOBAHUS OMOCEHCOPHBIX cucteM (kommerenuus [1K-9,xon muamkatopa —
I1K-9.1);

3. MNPUHIUIBI CONPSKEHUST OMOJIOTMYECKOro Marepuaia ¢ (pU3NKO-XMMHUYECKHUMH IIpe-
o0Opa3oBaresiMH, TIO3BOJISIIONINE CO3/1aBaTh BBHICOKOI((EKTUBHOE aHATUTHYECKOE O0OpYy/IOBaHHE
JUIS. 9KOJIOTMYECKOT0 MOHHMTOPUHTA U KOHTPOJIS OMOTEXHOJOTHYECKHUX MPOIECCOB (KOMITCTCHIIUS
ITK-1,xox uaaukaropa — [1K-1.1, kommerennus [TK-10,kox nnaukaropa — ITK 10.1);

4. oO0II¥e TMPUHIHUITBI YKOJOTHIECKOT0O MOHUTOPHHTA, B TOM YHCJIE KOHTPOJIS SKOJOTH-
YeCKON 0e30macHOCTH OMOTEXHOJOTHYECKHX Tpon3BoACTB (kommeTeHims [1K-1,xon naaukaTopa —;
kommnerenius [1K-9,kon nuaukaropa — [1K-9.1).

YMETh:

1. UCIIOJIb30BaTh HOPMATHUBHBIE JOKYMEHTHI B CBOCH NesATeNbHOCTH (komrereHius [1K-
9,xox unaukaropa — [1K-9.2);

2. YMETh CHUCTEMAaTHU3UPOBaTh M 0000IIaTh MH(OPMAIMIO MO HCIOIb30BAaHUIO COBpE-
MEHHBIX METOJIOB aHAJIM3a /I KOHTPOJISI OKPYXKAIomeld cpefbl U OMOTEXHOJOTHUECKHX MPOIECCOB
(xomnerenius [1K-10,kox nnaukaropa — [1K-10.2);

3. paboTaTh Ha CEPUIHON ammapaTrype, MPUMEHIEMON JJisi KOHTPOJIs OMOTEXHOJIOTHYe-
CKHUX MPOIIECCOB U OKpYyKatomie cpezpl (komnerenus [1K-1,xon unaukaropa — [1K-1.2);

4, WCIIOIh30BaTh 0a3bl JaHHBIX W WH()OPMAIMOHHBIC TEXHOJIOTHH B 00JIACTH SKOJIOTHYC-
ckoro Mmouutopunra (kommerenius OIK-2,kon nnaukaropa — OITK-2.2).

BJIAJIETh:

1. OCHOBHBIMH METOJIAMU U MPUEMaMHU aHATUTHYECKOTO KOHTPOJISL OKPYKAIOIIEH CpeIbl
u OnotexHonmorndeckux mnpoueccos (kommerennus [1K-10,kox nnaukaropa — I1K-10.3);

2. HaBBIKAMHU B pa3paboTke OMOCEHCOpHBIX ycTpoicTB (kommereHius 11K-9,xon nuam-
karopa — [1K-9.3; komnerenmus I[1K-1,kox naaukaropa — [1K-1.3);

3. METOJIOJIOTHEH TTPOBECHUSI CTAHAAPTHBIX M CEPTHPHUIIMPOBAHHBIX HCIBITAHUH (KOM-
netennus [1K-9,kon unaukatopa — [1K-9.3);

4. METOJIaMHU PETUCTPAMH U 00pabOTKU PE3yNbTaTOB AHAIUTUYCCKUX U3MEPEHHM (KOM-
nerennus [1K-10,kon naaukaropa — [1K 10.3).

4 O0beM U copepxaHue TUCHUIIMHBI (MOLYJIA)

4.1 O0bemM IMCHUILVIMHBI (MOAYJIs1), 00beM KOHTAKTHOW M CaAMOCTOSITE/Ib-
HOIl padoThl 00y4YawlIIerocsi NMpPU OCBOCHUM AMCHUILUIMHBLI (MOAyJif1), (popMbI
NMPOMEKYTOYHOM ATTECTANMH M0 JUCHHUILINHE (MOLYJII0)
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Ounast popma o0yueHHs
7 2 6 216 28 56 2 0,25 129,75
Hroro - 6 216 28 56 2 0,25 129,75
3aouHas popma oOyyeHus
8 €] 4 144 2 4 2 0,25 135,75
Hroro - 4 144 2 4 2 0,25 135,75
4.2 CogeprkaHue JIEKIIMOHHBIX 3aHATHH
Ounas popma o0y4eHust
No .
TeMBbl JTeKIINOHHBIX 3aHATHH
n/n
7 cemecmp
1. |BBencnue B OMonHAMKanuio U OuorectupoBanue. OCOOCHHOCTH HCITOIB30BAHUS OMOMHIUKATOPOB.
2. |OcoOEHHOCTH UCIIONb30BaHHSI )KUBOTHBIX B Ka4eCTBE OMOMHIMKATOPOB. BHOMHAMKALMS COCTOSIHUI BO3LyIII-
HO, BOJHOU CpeJl ¥ OYBbI
3. |MeToasl OHOTECTHPOBAHUS
4, |[Tpunmun 6unocencopHoro ananu3a. OCHOBHEIEC MOHATHUS U onpenenenus. [Ipuammm paboTsl OrnoceHcopa.
5. |Crnoco6s! mosaun mpo06. THITkl OMOPEEeNnTOPHBIX JIEMEHTOB.
6. |O6mas xapakTepUCTHKA METOI0B HMMOOMITH3AIMH
7. |AHaIUTHYECKHE W METPOJOTHUYECKHIE XapaKTePUCTUKH OHOCEHCopa
8. |Twunbl ucrnosb3yeMbIX B OMOCEHCOPHKE Ipeobpa3oBareseit
9. |IIpsiMoOii mepeHOC 3apsiIOB Ha 3JICKTPOI. BHOCCHCOPBI TPETHETO MOKOJICHHUS
10. |BroceHCOpBI ONTHYECKOTO THITA. BUOTFOMHHECIICHITNS
11. |TToBepXHOCTHBIH TIA3MOHHBIN PE30HAHC U €T0 MCTIOJIh30BaHNE B OHOCEHCOpax
12. |BHOTOIJIMBHBIE 3JIEMEHTBI
13. |BroceHcopbI AJsl 9KOJIOIHYEeCKOr0 MOHUTOPHHTA OKpysKarouei cpenbl. BITK-0uoceHcopsl
14. |TIpumeHeHre OHOCEHCOPOB B MEAMIIMHCKIX aHAIN3AX.
3aounas ¢gopma o0yuyenus™
Ne "
i TeMbl JTeKIMOHHBIX 3aHATHH
8 cemecmp
1 |[Ipuamun O6wmoceHcopHOro aHamm3a. OCHOBHBIC TOHATHSA W omnpeneieHus. IIpwHIUI paboTel OHOCeHCOpa.
Crioco0b1 ofiaun mpo6. Tumsl OnopenenTopHbIX d5eMeHToB O0Ias XxapakTepUuCTHKa METOIOB UMMOOHIIH3a-
IUU. AHATUTHYCCKIE U METPOJIOTUICCKHE XaPAKTEPUCTUKU OHOCEHCOPA.
2  |Tumsl ucmons3yeMbIX B OMOCEHCOpUKE Mpeodpa3zoBareieit. bruoceHcopsl ontuueckoro Tuma. bromoMuHec-

HOCHIWA. HOBGpXHOCTHLIﬁ IUIa3MOHHBIN PE30HAHC U €ro MCIOJb30BAHUC B 6I/IOCCHCOan.

4.3 Conep:kaHue NPaAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI
3aHATHS YKa3aHHOTO THIIA HE IPEIyCMOTPEHBI OCHOBHOM PO eCCHOHAIEHONW 00pa30BaTeIbHON MPOTPaMMOii.

4.4 Coaep:xanue JJadOpPaATOPHBIX PadoT
Ounast popma o0yueHus




Ne
o/ HaumeHoBaHus J1a00paTOpPHBIX padoT
7 cemecmp
1. |Bepesa B kauecTBe TEKT-00BHEKTA
2. |BHOMOHHTOPHHI OKPYXAIOIIEH CPe/Ibl MOCPECTBOM OLCHKU CTAOMIIBHOCTU Pa3BUTHUS MOIYJISIIIMN JKUBOTHBIX
3. |buoTecTHpOBaHKE 3arpSI3HCHUN BOJIBI C IIOMOIIIBIO PSICKH MAJIOi
4, |Wzydenne pabotsl mapamerpo bTO
5. |llony4yenue rpajlynpoOBOYHBIX [TAPAaMETPOB OHMOCEHCOPA, MOJTYUYEHHOTO Ha OCHOBE MEYATHOTO AIIEKTPOAa
6. |CrnexkrpodoToMEeTpUUECKUI METO/Ia ONIPEICIICHHUS TIIFOKO300KCHIa3HON aKTHBHOCTH
7. |Omnpenenenue coJepikaHus IITFOKO3bl B KPOBU C MOMOIIBIO TIFOKOMETpa
8. |Merposoruieckue XxapakTepUCTHKH MeIMaTOPHOTo OroceHcopa
9. |AHanuTHYeCKHE XapaKTEepPUCTHKA MEAMATOPHOrO OHOCEHCOPa
10. |IIpoduas cydocTpaTHON Cren(UIHOCTH HEIBIX KJICTOK MUKPOOPTaHH3MOB HMMOOHMIH30BaHHBIX 00PaTHMBIM
METOJIOM
11. {TTpodwmite cydcTpaTHOH CriemMPUIHOCTH HENBIX KIETOK MUKPOOPTaHU3MOB UMMOOMITM30BAHHBIX HEOOpaTH-
MBIM METOJIOM
12. |Onpenenenne XIIK CTOYHBIX BOI
13. |Onpenenenne BITK cTOUHBIX BOJ
14. |ToroBoe 3ausTHE.
3aounas ¢popma o0yyeHus
Ne
o/ HaumeHoBaHus J1a00paTOpHBIX padoT
8 cemecmp
1 |Omnpenenenune coaepikaHus IIFOKO3bI B KPOBU C MOMOUIBIO TIIFOKOMETpa
2  |HW3yuenue pabotsl napamerpoB BT
4.5 Coaep:kaHue KIMHUYECKUX NPAKTHYECKUX 3aAHATHI
3aHATHS yKa3aHHOTO THIIA HE IIPEIyCMOTPEHBI OCHOBHOM PO eCCHOHAIEHONW 00pa30BaTeIbHON MPOTPaMMOii.
4.6 Coaep:kaHue caMOCTOATENbHOMH PadoThI 00y4YAKOIIEr0CH
Ounas popma o0yueHus
Ne .
o/ Buabl 1 GopMBbI cCaMOCTOATELHOI PadOTHI
7 cemecmp
1 |[ToaroroBka K ayJAUTOPHBIM KOHTPOJIBHBIM paboTamM
2 |ITogroroBka K JJaOOPaTOPHBIM 3aHATHIM
3 |CamocTosTEIbHOE H3YUEHHE JOTIOJHUTEIBHBIX Pa3/ICiiOB
3aounas popma oOyuenust
Ne .
o/ Buabl 1 popMBbI caMOCTOATEbHOI PadOThI
8 cemecmp
1 |[ToaroroBka K TeCTy TEKYIIETr0 KOHTPOJIS
2 |ITogroroBka K JJaOOPaTOPHBIM 3aHATHIM
3 |CaMocCTOsTENbHOE H3YYCHUE PA3/ICIIOB

5 Cucrema popMupoBaHusi OLIEHKHN Pe3yJIbTATOB 00y4eHHs M0 JUCIUIINHE

(Moay/110) B paMKax TeKyllero KOHTPOJIsl yCIeBaeMOCTH U MPOMEKYyTOYHOM aTTe-
cTauuM 00y4arouerocs

Ounas popma o0yueHust



MeponpusiTusi TEKYIIEro KOHTPOJIsl yCIeBaeMOCTH MakcumajibHOe KOJIH-
U IPOMEKYTOYHOH aTTeCTAIMU 00YYaI0LIErocs 4ecTBO 0aJUI0B
7 cemecmp
OuenuBaeMasi yueOHasi 1esiTeJIbHOCTH
Ilepsoiii  |00y4aromerocs:
pyOexusriii |IIocenieHne JIEKIMOHHBIX 3aHATHI 5
koHTposib  |KoHTponpHas pabora Nel 15
BrimosiHeHue 1 3amura JrabopaTopHbIX padot biok 1 10
. HUroro 30
Texyuuii
OuenuBaeMasi yueOHasi 1esiTeJIbHOCTH
KOHTPOITb s
00yJaromerocs:
yCIIEBAEMOCTH =
B . |MocemieHue JEKIUOHHBIX 3aHATHI 5
TOpOH
pou KonTtponsHas pabora Nel 10
PpyOeXKHBI
KOHTpons | BBINOJIHEHKE U 3a1iuTa J1a60paTOpHbIX padot biok 2 8
[Toxaroroska pedepara 7
HUroro 30
IpomexyTounas |IK3aMeH (3auem, oughgepernyuposannviii 3auemn) 40 (100%)
aTTecTalus
3aounas ¢popma o0ydyeHust
MeponpusiTisi TEKYIIET0 KOHTPOJIS YCIeBAEMOCTH MaxkcumabHOe KOJIU-
H NMPOMEKYTOYHOH aTTeCTAIMH 00y4aK0IIerocs 4ecTBO 02JII0B
8 cemecmp
OuenunBaemasi yueOHas1 eSITeJIbHOCTh
Ilepoiii  |00y4aromierocs:
pyOexusriii |IlocenieHne JIEKIMOHHBIX 3aHATHI 10
kouTposb |KoHTpoapHas pabora Nel 10
T . BrimostneHue rabopaTopHoii paboThI | 10
eKyIunit
yil Hrtoro 30
KOHTPOITb
OuenuBaeMasi yue0Hasi 1esiTeJIbHOCTH
yCIIEBAEMOCTH 4
. 00yJaromerocs:
Bropoi v
6o .. |TToceleHue JIEKIMOHHBIX 3aHATHH 10
JKHBIH
py KourpoabHas pabora Ne2 10
KOHTPOITh =
Brimostnenue rabopaTopHoi paboTh 2 10
HUroro 30
IpomexyTounas |IK3aMeH (3auem, ougpepenyuposannviii 3auen) 40 (100%)
aTTecTanus

Ikaja cooTBeTCTBUSA OLICHOK B CTOOA/ILHON U aKAJAeMHUYEeCKOI cUCcTeMAaXx olie-
HUBAHNS Pe3yJIbTATOB 00yUEeHHUS M0 JUCHHUILINHE (MOTYJII0)

CucreMa oueHUBAHUS
pe3yJbTaToB 00y4eHHsI
CrobaysibHast CHCTEMA OI[CHUBAHUS 0-39 40 - 60 61 — 80 81 -100
AxazeMudecKas CucTemMa OLleHHBaHHs
(ax3ameH, muddepeHIMpoBaHHbIN 3adeT, 3amuTa | HeynoBieTBo- | YI0BIeTBOpH-

OneHku

Xoportio OTargHO
KypCOBOT'O MPOEKTA, PHUTEIBHO TENLHO
3aInTa KypcoBOi paboTh)
AxazeMudecKasi CucTeMa OLleHHBaHHs
He 3aureno 3agTeHo

(3ager)

6 Onucanne MaTepHaAJIbHO-TEXHHYECKOH 0a3bl (BKJIYasg 000pyl10BaHHE U
TeXHHYEeCKHe CpelcTBa 00y4ueHus1), HeOOXOAMMOM 1JIsl OCylIecTBIeHUs 00pa3oBa-
TEeJbHOI0 MPOLecca Mo JUCHUIIHHE (MOAYJII0)



Jlnst Hanbosee 3pGEKTUBHON pean3alii KOMIETEHTHOCTHOTO MOAX0/1a B paMKax y4eOHOU
TUCHUIUTMHBL «BHOCEHCOPHI B 3KOJIOTHN» 11e1eco00pa3Ho MpeaycMaTpruBaTh HIMPOKOE HCIIONIb30Ba-
HUE B Y4eOHOM MpOIecCe UHMEPaKmugHbix (opm TPOBEICHUS 3aHIATUN: pA300p KOHKPEMHbIX CU-
myauyui, pacunumayus (Cpynnoeas OUCKyccus), Memoo eudeoananusa (npeenmayuu), macmep-
Knaccol (0030pHble NeKyuu yuenvix akademuueckux uncmumymos PAH), npoekmmuoe ooyuenue,
B COUYCTAaHUHU C BHEAYJUTOPHOU pabOTOM C 1EIbI0 (OPMUPOBAHUS U PA3BUTHUS MPOGECCHOHATHHBIX
HaBBIKOB 00YYarOIUXCAL.

Paz6op xonkpemuvix cumyayuii (Memoo Keic-cmaou) - 3TO UHTEPAKTUBHBI METOJ OpPTaHH-
3auu 00y4YeHHsI HA OCHOBE OMUCAHMS U PEIICHUS] KOHKPETHBIX MPOOJIIEMHBIX CUTyaluid (OT aHTIIHii-
CKOTO «Case» - ciydail). CTyneHTaM IpeIaraloT OCMBICIUTh PEAlbHYIO JKU3HEHHYIO CHUTYAIHIO,
OIKCaHHE KOTOPOH OJJHOBPEMEHHO OTPaXKaeT He TOJBKO KaKyIO-THOO0 MPaKTUYECKYIO MMpodiieMy, HO
U aKTyaJU3UpyeT OIpeleeHHbIH KOMIUIEKC 3HAHHUM, KOTOPBhIA HEOOXOAMMO YCBOUTH MpHU pa3perie-
HUM JaHHOW mpoOneMsl. [Ipu 3ToM cama mpoOieMa He UMEET OJJHO3HAYHBIX PEIIeHUH. DTOT METO.
JaeT BO3MOXXHOCTh MPOSIBUTH MHUIIMATHBY, TOYYBCTBOBAaTh CAMOCTOSTEIHLHOCTh B OCBOEHUHU TeOpe-
TUYECKUX TIOJIOKEHUI U OBIAJCHUH MPAKTUYECKUMHU HaBbIKaMu. He MeHee Ba)KHO U TO, UTO aHAIIU3
CUTYalui JOBOJIbHO CHJIBHO BO3JIEHCTBYET Ha MpOo(eCCHOHAIN3AUI0 CTYIEHTOB, CIOCOOCTBYET MX
B3pOCIICHUIO, (POPMUPYET UHTEPEC U MO3UTHUBHYIO MOTHUBAIUIO K yueOe.

CryneHTam mpejiaraioT OCMBICIHTh PEalbHYIO KU3HEHHYIO CHUTYaIUIO, OMHCAaHUE KOTOPOI
OJTHOBPEMEHHO OTPa)kaeT He TOJIBKO KaKYIO-TMOO MPAaKTHUECKYIO MPOoOJIeMy, HO U aKTyaTu3upyeT
Ompe/IeJICHHBIM KOMILJIEKC 3HaHHM, KOTOPBI HEOOXOIUMO YCBOWTH NMPH pa3pelIeHWH ITaHHOU Mpo-
OJIeMBI. DTOT METOJI Ja€T BO3MOXKHOCTb MPOSIBUTH MHUIIMATHUBY, TTOYYBCTBOBATh CAMOCTOSTEIHLHOCTh
B OCBOCHUHU TEOPETUUECKHX MOJIOKEHUN U OBJIaJIEeHUH MPAKTUYECKUMHU HaBbikaMu. He MeHee BaxHO
U TO, YTO aHAJM3 CUTYaIlMil TOBOJBHO CHJIBHO BO3JCHCTBYET Ha MPO(EeCCHOHATN3AUIO CTYICHTOB,
CIOCOOCTBYET MX B3POCIICHUIO, POPMHUPYET HHTEPEC U TO3UTUBHYIO MOTHUBAITUIO K ydeoe.

Dacunumayus - 3TO MHCTPYMEHT, MO3BOJSIOMIMK CTUMYIHPOBaTh OOMEH HHQoOpManuei
BHYTpU rpynmsl. acuiauTanus mo3BoJIS€T YCKOPUTh MPOIECCHl OCO3HAHMSI, CTUMYJIUPOBATh IPyM-
noBylo auHamuKy. Ilemaror B xoze (acmiuTany MOMOTaeT MPOIECCY TPYHIIOBOTO OOCYKICHHUS,
HaIpPaBIIFET 3TOT MPOIECC B HYKHOE PYCIIO.

PexomeHyeTcst MPOBOJAUTH COBMECTHOE OOCYKACHHE M aHAINW3 MPOOJIEMHOI CUTYaIlH, BO-
poca WIN 3a/1a4H.

Buoeoananuz - 3T0 MHCTPYMEHT, MPEACTABISIIOIUN COO0I TEMOHCTPAIMIO BHICOPOIHKOB,
MOATOTOBJIEHHBIX MPENojaBaTesieM, WM BUIC03aCcel, Ha KOTOPBIX YYaCTHUKH Ipoliecca o0yueHus
JEMOHCTPHPYIOT pa3HbIE THIIHI TOBEICHUSI B KOMMYHUKATUBHOW cCUTyalnu. Buieoananus mo3Bossier
HarJIsITHO PACCMOTPETh JOCTOMHCTBA U HEAOCTATKU PAa3HBIX TUIIOB KOMMYHHUKAIIHH.

Memoo npoexmog - €CTb UHTEpAKTUBHAs TBOpYECKasl, KaK MPaBUJIO, TpymnmnoBas pabora 1o
PEIICHNIO MPAKTUYECKON 3a/lauM, LEeIH U COJepKaHue KOTOPOM ONMpenesitoTCsl CTyAeHTaMU U OCY-
IIECTBIISIIOTCA UMH B IIPOIIECCE TEOPETUUYECKON MPOPAOOTKU U MPAKTUYECKON peanu3anuu. s Kom-
IJIEKCHOTO pellleHus 3a7ad o0yueHus: OyAyT UCIOIb30BaHbl Pa3IMYHbIE MPOEKTHBIE METO/IbI, B TOM
YHCIIe BHITIOJTHEHUE TBOPUYECKUX MPOCKTOB, IENBI0 KOTOPHIX SIBISIETCS BKIIOYCHHE CTYICHTOB B IPO-
1ecc npeo0pa3zoBaTeNbHON 1eATEIbHOCTH OT Pa3pabOTKH UJIEU 10 €€ OCYLIECTBICHHUS.

6.1. TpeboBaHus K ayTUTOPUAM (MOMELIEHUSIM, MeCTaM) /1JIsl MPOBeeHUsI 3aHATHIA

- Jlns mpoBeeHus JIEKIIMOHHBIX 3aHATHI MO JUCHUIUIMHE TpeOyeTcs ayquTOpHs, OCHAIICH-
Hasi BUJCOMIPOCKTOPOM, HACTEHHBIM 3KPaHOM H KOMITBIOTEPOM;

- Jlnst mpoBeeHust 1aO0OpaTOPHBIX 3aHIATHI TpeOyeTcs JabopaTopus, OCHAIIEHHAS CIICIIHAIH-
3UPOBAHHBIM 00OPYIOBAHUEM JUISI BBIMIOJIHEHUS SKCIIEPUMEHTAIBHBIX paloT.

- Jlnist mpoBeIeHHsI TPAKTHYECKUX 3aHATHH TPeOyeTCsl CTaHIapTHAS ayAUTOPHSI.

6.2. TpeGoBanus K 000py10BAHUIO PAGOYUX MeCT NMpenogaBaTe/isi U 00y4alomuXxcs
- Pabouee mecTo npenogaBatelis JOJKHO OBITh OCHAILIICHO BHICONPOESKTOPOM U, HOYTOYKOM



- O0y4aroUXcsl JOJKHBI BHITOJIHATH Ja00paTOpHbIE pabOTHI 3a CHEUaIbHO 000PYI0BaH-
HBIMH J1a0OPaTOPHBIMU CTOJIAMH;

6.3. TpeOGoBaHus K cIeUAJIM3HMPOBAHHOMY 000Py10BaHHIO

[TopTaTuBHBII aHATM3AaTOP PACTBOPEHHOTO KUCIOpOAa — | IIT., OCYIIUTENh MOoCcyAbl — | miT.,
cnekTpodoToMeTp — | 1IT., IBYXKaMEPHBIA XOJIOIUIBLHUK — 1 mT., eHTpudyra — 1 mrT., aHaau3arop
xunkoctu pH-merp-nonomep-bIIK-tepmookcumerp — 1 mr., «Okcnepr-001» — 5 T, mpubop s
BEPTHU-KAJILHOTO 3jekTpodope3a — 1 IIT., UCTOYHUK NHUTaHUSA NI 3nekTpodopesa — 1 miT.,
TepMOpeakTop — | IIT., BOJbTAMIEPOMETPUUYECKUN aHAIMU3ATOP C BPAMAIOUIUMCS JHUCKOBBIM
ANEKTPOAOM — 1 MIT., BEChl aHA-TUTHYECKHUE — 2 IIIT., aMIIEPOMETPUUECKHUI TaJIbBaHOMOTEHIIUOCTAT —
I mT., amMnepo-MeTpuYeCcKUil rajJbBaHO-MOTEHIMOCTaT — 1 IUT., MelajJka MarHuTHas — 6 IOT.,
MOABEMHBIM CTOMMK — 6 IT., OakTepuIUAHBIA oOimywarenp — 1 mrT., dotomerp — 1 miT.,
ANEKTPOIUIUTKA — | MIT., aBTOMAaTUYECKUE MUIETKH MIEPEMEHHOTO 00beMa — 15 1mT., nmepcoHaIbHBINA
KOMIThIOTEp — 6 IIT., Ka@ BBI-TSKHOW MOTYJIbHBINA — 1 TIT.

Xumuyeckast mocyaa: crakansl (30-300 mi), mepHbie Kon0bI (25 mut, 50 mi, 100 mi, 250 mn),
MepHbie TTIHHAPHL (50 My, 100 M, 500 M), TepMOCTOKHE TUIOCKOIOHHBIE KOJIOBI (200 M, 250
MIT), CTYIIKH, TIeCTUKH, Oropetku (10 mut, 25 mur), mpodbupku.

PeakTuBbl: aMHUHOKHCIIOTBI, OPraHMYeCKUE M HEOpraHMYecKHe COJIM, caxapa, HEOpraHH-
YECKUE M OPTaHUYECKHE KUCIOTHI, MIETOYH.

Me6enb: CTOBI U CTYJBS C KOJIMYECTBOM MOCAA0YHBIX MecT — 20 IIT., JOCKa /I HalTMCAaHUS
menoM — 1 1.

6.4. TpeOboBaHUsI K NPOrpaMMHOMY oOeclie4eHI0 Y4eOHOr o nmpoiecca
- mporpammHsIi maket Microsoft Office.

7 IlepeyeHb OCHOBHOI M JONOJHHUTEJIbHOH Yy4eOHOI JIMTEpaTyphl, HE00X0-
AUMOM JIJISl 0CBOEHM S JUCHHMILIUHBI (MOXYJIA)

7.1 OcHOoBHas TUTEpPATYypa

1. Apnsanos B.A., Kamanuna O.A. buokaranu3atopbl Ha OCHOBE HMMOOMIN30BaHHBIX MHUKPOOpPTa-
HU3MOB: TEOPETHUYECKHE OCHOBBI CO3JaHMsI U OCOOCHHOCTH MPUMEHEHHsI B OMOTEXHOJIOTHH: MO-
Horpadus / ApnsanoB B.A., Kamannna O.A.— Tyna : U3zn-so Tynl'Y, 2019 .— 146 c.

2. buoceHcopsl 1 OMOTOTUTMBHBIC dJIEMEHTHI : y4ueb. mocooue / O. H. ITonamopesa [u ap.] ; Tynl'Y,
HOLI "3kobuotexnonorua" .— Tyna : U3a-Bo Tynl'VY, 2012 .— 202 c. — 12 3k3.

3. Tlonamopea O.H. buocencopsl. [Ipuanumnsr GyHKITMOHUPOBAHMS M MPAKTUYECKOE MPUMEHECHHE :
yue6. mocodbue / O. H. [Tonomapesa, A. H. Pemerunos, B. A. Andepos ; Tynl'Y; HOILI "Dko-
ouorexnonorus" .— Tyma : U3a-Bo Tynl'Y, 2007 .— 255 ¢. : win. — 21 2k3.

7.2 JIonOJIHUTEJIbHASA JIUTEPATypa
1. Orrunc, b. Xumnueckne u Ouonorumueckue ceHcopsl / b.Orrunc;nep.c anrn.M.A.CiauHkuHA C
non. T.M.3umunoii,B.B.JIlyauanna .— M. : Texnocdepa, 2005 .— 336¢. : un. — (Mup a5exTpo-
HUKH) — 13 3K3..
2. OcHoBBI (pyHKITMOHUPOBaHHS OMOCceHCOpOB : yueo. mocodue / O. H. Ilonamopesa [u np.] ; Tyn-
I'YV; Hayu.-o0Opa3osar. nieatp "Dxobunorexnonorus" .— Tyna : M3a-Bo Tynl'Y, 2011 .— 205 c. :

ni1. — 5 9K3.
3. Ortro, M. CoBpeMeHHbIe METO/Ibl aHATUTUYECKON XUMUH : [ydeOHuk]:B 2 T. T.II / M.OtTO;1ep.c
4. buocencopsl B Poccun : monorpadus / A. H. Pemerwnos [u ap.] ; Tynl'Y .— Tyna : U3n-Bo

Tynl'V, 2007 .— 111 c. : nn.

5. byanuxkos, I'. K. MoauduimpoBaHHbie 2IEKTPOIBI 171 BOIBTAMIEPOMETPUH B XUMHUH, OUOJIOTHH
u meauuune / I'. K. Bynnuxos, I'. A. Estiorun, B. H. Maiicrpenko .— M. : BUHOM. JIa6. 3na-
Huii, 2009 .— 416 c. : un., Tabn .— (MeTtoapl B Xumun) - 1 3K3.


http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=11724&TERM=%D0%AD%D0%B3%D0%B3%D0%B8%D0%BD%D1%81,%20%D0%91.%5B1,1004,4,101%5D&LANG=rus
http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=11724&TERM=%D0%9E%D1%82%D1%82%D0%BE,%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=11724&TERM=%D0%91%D1%83%D0%B4%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%93.%20%D0%9A.%5B1,1004,4,101%5D&LANG=rus

6. Bbuoxumuueckue metonsl ananuza / I'. K. Byaaukos [u ap.] ; coct. b. b. JI3antues ; nox pen. b.
b. JI3antuena ; PAH , Ota-Hue xumMuu 1 Hayk 0 Matepuainax, Hayd. coBeT Mo aHaJIUT. XUMUU .—
M : Hayka, 2010 .— 392 c. : un., Tabn .— (IIpoGnemsl ananutudeckoit xumuu ; T. 12) .— ABT.
yKa3aHbl B KOHIIE KH . — | 3K3.

8 IlepeueHb pecypcoB HMH(OPMANMOHHO-TEJIEKOMMYHUKANUOHHON CeTH

«/HTEepHeT», HeOOXOAUMBIX VISl OCBOCHH S JUCHUILIUHBI (MOYJIf)
1. Hayunas »snektpoHHas  OuOnumoreka TynmbCKOrO TOCYAapCTBEHHOTO YHHUBEPCHUTETA

(http://library.tsu.tula.ru/news/news.htm) ¢ mpegocTaBIEHUEM IOCTYMA K 3JICKTPOHHBIM
pecypcam, B TOM YHUCIIE:

— OunektpoHHbId ynTanbHbId 3a1 "BUBJIMOTEX"

— Hayunas snexkrponnas 6udauoreka (http://elibrary.ru/defaultx.asp )

— PedepatuBras 06a3za ganaeix SCOPUS, nmoctyn  go 31 wmas 2015 rona

(http://www.scopus.com)

— DnexTpoHHO-OMOIMoTeuHas cuctema u3aarensersa "HOpait", noctyn g0 1 urons 2015 roxa
(biblio-online.ru)

— DnekTpoHHO-OMOMMoTeuHas cucrema «IPRbooks», mocrym mo 18 wiomss 2015 roma
(http://www.iprbookshop.ru/ ).
2. DnekTpoHHas OoubmoTeka Nmrmiepckoro KOJUIeKa

(http://www.imperial.ac.uk/library/ejournals/al.html).

3. Tlepeuenp 3apyOeKHBIX OMONHMOTEK, CHEIUATM3UPOBAHHBIX XUMHUUYECKUX WIIH HUMEIOIINX

IIUTEPATYPY o XUMHUU u OMOXUMUH.
(http://www.liv.ac.uk/Chemistry/Links/libraries.html)

4. DnekTpoHHas OMOJMOTEKAa POCCHUUCKUX MEPHOIWYECKHX H3maHui - ¢ 1990 roma mo
Hacrosmee BpeMs - okoino 500 HamMeHoBaHMH Taser u o KypHanmoB.Public.ru
(http://www.public.ru)

5. DnekrtponHas Oubmmoreka. OOMacTH 3HAHUS - OMOJIOTHS, OMOTEXHOJOTHS, MEAUIIMHA,

XMMUsS, MaTeMaTHka, (pU3uKa, acCTPOHOMUS, HAyKd O 3emiie, SKOJOrHs, WH(OpMATHKA,
akoHoMUKa, paBo.Springer LINK. (http://www.springerlink.com/home/main.mpx)
6. DnextponHas Oubanoreka. O6nacTu 3HaHMA - (U3MKA, MAaTEeMaTHKa, MH()OPMAIIMOHHBIE

HayK{, XUMUsS, HAYKU O >KM3HU, HAYKU O 3emJie, SKOJIOTHUs, NHKEHEPHbIE HAYKHU, SKOHO-
MHUKa, colMaabHbIe M T'ymanuTapubie Hayku. IDEALibrary. (http://www.idealibrary.com).

9 Ilepeyenb HHGPOPMANUOHHBIX TEXHOJOTMH, HEOOXOAMMBIX ISl OCY-
IIECTBJICHUSI 00Pa30BATEJbHOI0 MPOIECCa MO JUCUHUILINHE (MOTYJIIO)

9.1 IlepeyeHb HeOOXOAMMOIO €:Ker0OHO OOHOBJISIEMOI0 JHMIEH3MOHHOTO WU
CBOOOTHO PACIIPOCTPAHAEMOI0 MPOrPaAMMHOI0 OOecre4YeHnsi, B TOM YUCJe oTeue-

CTBCHHOI'O l'[pOI/I?.BOI[CTBa
1. Onmeparnuonnas cucrema Windows/

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


http://library.tsu.tula.ru/news/news.htm
https://tsutula.bibliotech.ru/
http://elibrary.ru/defaultx.asp
http://www.scopus.com/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://www.imperial.ac.uk/library/ejournals/a1.html
http://www.liv.ac.uk/Chemistry/Links/libraries.html
http://www.public.ru/
http://www.public.ru/
http://link.springer.de/
http://www.springerlink.com/home/main.mpx
http://www.idealibrary.com/
http://www.idealibrary.com/

9.2 IlepeueHb HEOOXOAMMBIX COBPEMEHHBIX NPOodecCHOHAIBHBIX 0a3 JaH-

HBIX U I/IH([)OpMaIII/IOHHbIX CIIPAaBOYHbLIX CUCTEM
CoBpemeHHbIe IpodhecCHOHaTbHBIC 0a3bl JAHHBIX U HH()OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI HE TPEOYIOTCS».
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