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

[lenbt0 OCBOCHHMSI TUCIIMILIMHBI «BHOCEHCOPBI B DKOJIOTHH» SIBIISIETCS (POPMHUPOBAHUE TIPE/I-
CTaBJICHUW O MPUHIUNHAIFHO HOBOM M WHTCHCHBHO Pa3BHBAIONIEMCS HAPABICHUU B aHAIUTHYE-
CKOM OMOTEXHOJIOTHH — OMOCEHCOPHOM aHaIN3€e, KOTOPBIA 00JaaeT OTPOMHBIM MTOTEHITHATIOM, OCO-
O0eHHO B 00JIACTH HKOJIOTMYECKOTO0 MOHHMTOpUHTA. B pesynbTare OCBOEHUS JaHHOW AWCIUILTUHBI
(MomyIist) TOIHKHBI OBITH CPOPMUPOBAHBI TIPEICTABICHUS] O COBPEMEHHBIX METOJaX OMOJIOTHUYECKOTO
1 OMOXMMHYECKOTO aHaJIn3a, O MPUHIIMIIAX KOHCTPYUPOBaHUS U (YHKIIMOHUPOBAHHS OMOCEHCOPOB
Ha OMOJIOTUYECKUX MOJICKYJN M JKUBBIX OPTaHW3MOB /ISl PEHICHUS] KOHKPETHBIX aHATUTUYCCKUX 3a-
Jad B 0071aCTH SKOJIOTHH U TOKCUKOJIOTHH.

3amauaMy OCBOCHUS TUCIUTUTUHBI SIBIISTFOTCS:

- U3y4eHUE MPUHIIUIIOB OMOJIOTMYECKOTO aHAIN3a, OCHOBAHHOTO HAa TIPUMEHEHUH JKUBBIX Op-
TaHW3MOB KaK CCHCOPHBIX CHCTEM;

- IpuoOpeTeHne YMeHUI 1 HaBbIKOB OMOXMMUYECKOT0 aHAIN3a;

- TMPUMEHEHHE METOAO0B OMOJIOTHYECKOTO W OMOXMMHUYECKOTO aHajIu3a Uil UCCICIOBAHUS H
pElIeHUs IPUKIAIHBIX 33]]a9 YKOOHMOTEXHOIOTHH;

- OCBOCHHE OCHOBHBIX MPHHIIAIIOB Pa3paOdOTKHU OMOCEHCOPOB, MPOBEACHHUS aHAIH3a C UX HC-
MOJIb30BAHUEM U TIPUOOPETCHIE HABBIKOB UX MPUMEHEHHUS B MTPO(eCcCHOHANBHON eSTeThHOCTH;

- OCBOCHHE COBPEMEHHBIX OMOHAHOTEXHOJOTMH M TCHICHIIMH MX Pa3BUTHS 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 TUCHUILTMHBI «BHOCEHCOPHI B 3KOJIOTHUU» «BXOIHBIMHUY» SIBISIIOTCS 3HAHUS,
MOJTYYEHHBIC TIPH U3YYCHUU MPEABIIYIINX KypCOB XUMHUHM TakuX Kak: «O0mas ouonorus», «MuKpo-
Ouosorusy, «KAHaATUTHYECKAs XUMUS U (PU3UKO-XUMUYECKUE METOMBI aHaIN3a», «DKOJIOTUs», «Du-
3UYecKas XUMHI», « XUMUSI OHOJIOTHYECKH aKTUBHEIX BEICCTBY,

JuctumimHa (Moynb) «BbHOCEHCOPHI B AKOJIOTHI» MOKET OBITH ITOJIE3HOM ISl OCBOSHUS Ta-
KHX CHEIUaIbHBIX AUCIUIUIMH (MOIYJIEH), KOTOPhIE MOTYT OBITh PEaIM30BaHbl B MarucTparype, Ta-
KUX Kak, «bMOHaHOTEXHOJIIOrMN», «bUOTEXHOIOrUS 3aIMTHl OKpYKaroUen cpensr», T.11. Ilomyden-
HBIE 3HaHUsI HEOOXO0UMBI Mpu 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 HANpaBieH Ha (OPMHPOBAHUE HIIEMEHTOB CIIEAYIOIIUX
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)GCCI/IOHaJILHOI\/II ACATCIIBHOCTU, MPUMCHATbL MCTOABI MATCMATUYCCKOTI'O aHaJIn3a U
MOJICIIMPOBAHUS, TCOPETUUECKOTO M dKCIIEpUMEHTaIbHOTO MccaeaoBanus (OITK-2);

0) mpodeccuonansubix (I1K):

. OCYILIECTBIIATH TEXHOJIOTHUECKHUH MPOIIECC B COOTBETCTBUH C PETJIAMEHTOM M UCTIOJIb-
30BaTh TCXHUYCCKUC CPCACTBA UBMCPCHUA OCHOBHLIX ITAPaAMCTPOB 6HOT€XHOHOI‘I/I‘ICCKHX mponeccos,
coctaBa ceIpbs ¥ mpoaykuuu (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 (I[TK-9);

. BJIAJIETh TUIAHUPOBAHUEM JKCIIEPUMEHTa, 00pabOTKOW M MPEICTaBICHHEM ITOTyYCH-
HbIX pe3ynbTaros (ITK-10).

B pe3ynbrare n3ydeHus AUCHUILTAHBI CTYIEHT TOJDKEH:

3HATh:

1. 3aKOHOMEPHOCTH U B3aMMOCBSI3H MIPOLIECCOB, MPOTEKAIOIINX B MIPUPOIE C TOUKH 3pe-
HUS aHATUTHYECKOTO MOTEHITAa, COIEPKAIIETOCs B OMOJIOTHYECKUX CTPYKTYpaxX, CO3AaHHBIX MPH-
ponoti (komnerennus OITK-2,kon nnaukaropa —OINK-2.1);

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

3. MPUHIUIBI CONPSKEHUS OMOJIOTMYECKOro Marepuaia ¢ (pU3NKO-XUMHUYECKHUMH IIpe-
oOpa3oBaresiMH, TIO3BOJISIIONINE CO3/1aBaTh BBHICOKOI(P(EKTUBHOE aHATUTHYECKOE O0OpYy/IOBaHHE
JUIS. 9KOJIOTMYECKOTO0 MOHHMTOPUHTA U KOHTPOJIE OMOTEXHOJOTHYECKHUX MPOIECCOB (KOMITETCHIIUS
ITK-1,xox uaaukaropa — [1K-1.1, kommerennus [TK-10,kox nnaukaropa — ITK 10.1);

4. o0II¥e MPUHIHUITEI YKOJIOTHIECKOTO MOHUTOPHHTA, B TOM YHCJIE KOHTPOJIS SKOJOTH-
YeCKON 0e30MacHOCTH OMOTEXHOJOTHYECKHX Mpon3BoACTB (kommeteHims [1K-1,xon naaukaTopa —;
kommnerenius [1K-9,kon nuaukaropa — [1K-9.1).

YMETh:

1. UCIOJIb30BaTh HOPMATHUBHBIE IOKYMEHTHI B CBOCH NesATeNbHOCTH (komrereHius [TK-
9,xox unaukaropa — [1K-9.2);

2. YMETh CHUCTEMAaTHU3UPOBAaTh M 0000IIaTh MH(OPMAIMIO MO HCIOIb30BaHUIO COBpE-
MEHHBIX METOJIOB aHAJIM3a /I KOHTPOJISI OKPYXKAIomeld cpefbl 1 OMOTEXHOJOTHUECKHX MPOIECCOB
(xomnerenus [1K-10,kox nnaukaropa — [1K-10.2);

3. paboTaTh Ha CEpPUITHON ammapaTrype, MPUMEHIEMON JJisi KOHTPOJIS OMOTEXHOJIOTHYe-
CKHUX MPOIIECCOB M OKpYysKatomiei cpezpl (komnerenus [1K-1,xon nunmukaropa — [1K-1.2);

4, WCII0Ih30BaTh 0a3bl JaHHBIX W WH()OPMAIMOHHBIC TEXHOJIOTHH B 00JIACTH SKOJIOTHYE-
ckoro Mmouutopunra (kommerenius OINK-2 ko nnaukaropa — OITK-2.2).

BJIAJIETh:

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

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

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

4. METOJIaMHU PETUCTPANH U 00pabOTKU PE3yNbTaTOB aHAIUTUYCCKUX U3MEPEHHN (KOM-
nerennus [1K-10,kon naaukaropa — [1K 10.3).

4 O0beM U copepxaHue TUCHUIIMHBI (MOLYJIA)

4.1 O0bemM IMCHUILVIMHBI (MOAYJIs1), 00beM KOHTAKTHOW M CAMOCTOSITE/Ib-
HOIl padoThl 00yYaKIIErocsi NMpPU OCBOCHUM AMCHUILUIMHBI (MOAyJis1), (popMbI
NMPOMEKYTOYHOM ATTECTAUMH MO JUCHHUILINHE (MOAYJIIO)
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Ounast popma 00yueHHs
7 34 2 72 28 28 0,1 15,9
8 2 4 144 24 72 2 0,25 45,75
Hroro - 6 216 52 100 2 0,35 61,65
3aouHas popma oOydyeHus
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 JTeKIIMOHHBIX 3aHATHH
n/n
7 cemecmp
1. |BBencnue B OMonHAMKANUIO U OnotecTupoBanue. OCOOCHHOCTH HCIIOB30BAHUS OMOMHIUKATOPOB.
2. |OcoOEHHOCTH UCIIONb30BaHMSI )KUBOTHBIX B Ka4eCTBE OMOMHIMKATOPOB. BHOMHAMKALMS COCTOSIHUI BO3/LyIII-
HO, BOJTHOM CPEJT U MIOYBEI
3. |Meroapsl GHOTECTHPOBAHUSI.
4, |ITpunnun 6nocencopHoro ananu3a. OCHOBHBIE TIOHSTHS U ONIPEICICHHMS.
5. |[Ipunnun paboTel OHoceHcopa.
6. |Crmoco0bI mogaun mpod B OMOCCHCOPHOM aHAJIH3E.
7. |OObmas xapakTepucTHKa METOI0B UMMoOHII3aIi. HeobpaTrmple METO I HUMMOOUITU3AITHH.
8. |O6mas xapakTepucTHKa METO 0B MMOOIu3armu. OOpaTuMbIe METOIbI HMMOOMIU3ALIHH.
9. |llpunuun 6uoceHcopHoro aHanu3a. OCHOBHbIE MOHSTHS U ONIPEICICHUSL.
10. |ITpuaImn paboTsl GHOCEHCOPA.
11. | Turel GuOpEnenTOPHBIX dJIEMEHTOB.
12. |BroceHcopbl IEPBOTO MOKOJICHHSI.
13. |BrioceHCcopbl BTOPOTO MOKOJICHHSI.
14. |BuoceHCOphI TPETHETO TTOKOJICHHS
8 cemecmp
1. |DnekTpoXuMHUIECKHuE OMOCEHCOPBI.
2. |BHOCEHCOPBI ONTHYECKOI0 THIIA.
3. |BuomoMuHecHeHIMA
4, |IToBepXHOCTHBIN MIIA3MOHHBIN PE30HAHC M €r0 UCIIOJB30BaHNEe B OMOCEHCOpaxX
5. |[ToBepXHOCTHBIN TUIA3MOHHBIN PE30HAHC M €r0 UCIIOJB30BaHNe B OMOCEHCOpax
6. |AHanuTHYECKHE XapaKTEPUCTHUKU OHOCEHCOpa
7. |MeTtposorHiecKue XapakTepUCTUKHA OHOoceHcopa
8. |llpuMeHeHue OHOCEHCOPOB B MEIUIIMHCKUX aHAIHM3aX.
9. |lIpuMeHeHHe OGHOCEHCOPOB B IKOJIOTHH.
10. |IIpumeHeHne OHOCEHCOPOB B XUMMH.
11. |TIlpumeHeHHe OMOCEHCOPOB B OMOTEXHOJIOTHH.
12. |IIpumeHeHne OMOCEHCOPOB B MEIUIIMHCKUX aHATH3aX.
13. |buOTOIITMBHEIC 2JIEMCHTEHI.
14. |O600uIeHNE TONTYYEHHOTO MaTepHaa.




3aounas ¢gopma o0yuyenus™

13‘;21 TeMbl 1eKIHMOHHBIX 3aHATHI
8 cemecmp
1 |[Ipuamun O6wmoceHcopHOro aHanmm3a. OCHOBHBIC TOHATHSA W omnpeneieHus. lIpwHIUI paboTel OHOCEHCOpa.
Crioco0b1 iofiaun mpo6. Tumnsl GuopernenTopHbIX d5eMeHToB O0Mas XxapakTepuCTHKa METOI0OB UMMOOHIIH3a-
K. AHATUTHYECKUE U METPOJIOTHUECKHIE XapaKTePUCTHKH OroceHcopa.
2 Tumel UCTIONB3yEMBIX B OMOCEHCOpHKE TpeoOpazoBareseil. bruoceHcopsl ontrdeckoro Tuma. buomromuHec-
neH1s. [IoBepXHOCTHBIN TUTA3MOHHBIN PE30HAHC M €r0 UCTIOJL30BaHUe B OMOCEHCOpax.
4.3 CoageprkaHue NPAKTHYECKUX (CEMUHAPCKMUX) 3aHATHI
3aHATUS YKa3aHHOTO TUIIA HE MPEIYyCMOTPEHBI OCHOBHOM MPpOo()eCCHOHANLHOW 00pa30BaTEIbHONM MPOTPaMMOii.
4.4 Conep:xkanue J1a00paTOPHbIX PadoT
Ounas popma o0y4eHus1
Ne
w/n HanmeHoBanus 1adopaTopHbIX padoT
7 cemecmp
1. |Bepesa B kauecTBe TeKT-00bEKTa
2. |PHOMOHUTOPWHT OKPYXKAIOIICH CPEbl MOCPEACTBOM OIICHKU CTA0MIBHOCTH Pa3BUTHS MO dKHUBOTHBIX
3. |buoTecTupoBaHue 3arpsI3HCHUN BOJIBI C IOMOIIBIO PSICKH MO
4. |BuoTtectupoBaHHe 3arPA3HCHUIA BOJIBI C TIOMOIIBIO PSACKU MAJIOH
5. |buoTecTupoBaHue 3arpsI3HCHUN BOJIBI C IIOMOIIBIO PSICKH MO
6. |U3yuenue pabotsl napamerpos 5T
7. |U3yuenue pabotsl napamerpos bTO
8. |[lomyuyeHme rpalyMpOBOYHBIX MAPAMETPOB OMOCEHCOPA, OIYYEHHOTO Ha OCHOBE MEYATHOTO AJICKTPOIa
9. |[lomyyeHme rpalyMpOBOYHBIX MAPAMETPOB OMOCEHCOPA, OIYYEHHOTO Ha OCHOBE IEYATHOTO AJICKTPOIa
10. |[Tony4yeHue rpaJyupoOBOYHBIX MTAPAMETPOB OHOCCHCOPA, MOJYYSHHOTO Ha OCHOBE MIEUYATHOTO 3JICKTPOJIa
11. |CnekTpodpoToMEeTpUIECKHI METO/Ia OTIPEICIICHHSI TIFOKO300KCHIa3HOH aKTHBHOCTH
12. |CnekTpopoToMeTpUIECKHI METO/Ia OTIPEICIICHHSI TIFOKO300KCHIa3HOH aKTHBHOCTH
13. |CnektpodoToMeTpUIECKHI METO/Ia OTIPEICIICHHSI TIFOKO300KCHIa3HOH aKTHBHOCTH
14. | toroBoe 3ausiTHE.
8 cemecmp
1. |BBoamHoe 3aHsTHE
2. |OmpenencHue coaepKAHUS TITFOKO3bI B KPOBH C TOMOIIBIO TITFOKOMETPa
3. |OmpenencHue coaepKaHUs TIFOKO3bI B KPOBH C TOMOIIBIO TITFOKOMETPa
4. |MeTposioTHYECKUE XapaKTSPUCTHKH MEAHATOPHOTO OHOCEHCOpa
5. |MeTponoruyeckue XapaKTepUCTUKH METMATOPHOTO OHOCEHCOPa
6. |MeTponornyeckue XapakTepUCTUKH METMATOPHOTO OHOCEHCOPa
7. |MeTponoruyeckue XapakTepUCTUKH METMATOPHOTO OHOCEHCOPa
8. |AHanuTHYecKHe XapaKTepUCTHKA MEAMATOPHOrO OHOCEHCOPa
9. |AHanuTHYeCKHE XapaKTEePUCTHKA MEAMATOPHOrO OHOCEHCOpa
10. | AHamuTHYECKIEe XapaKTePUCTHKA MEIUATOPHOTO OHOCCHCOPa
11. | AHanuTHYECKHE XapaKTePUCTHKA METHATOPHOTO OHOCEHCOpa
12. |TIpoduas cydcTpaTHON CrIenu(pUIHOCTH HEBIX KJICTOK MHKPOOPTaHU3MOB HMMOOMIN30BaHHBIX HEOOpaTH-
MBIM METOJIOM
13. |IIpoduas cydcTpaTHON CrIenu(UIHOCTH HEBIX KJICTOK MHKPOOPTaHU3MOB HMMOOMIN30BaHHBIX HEOOpaTH-
MBIM METOJIOM
14. {TIpodwite cydcTpaTHOH CrIemMPUIHOCTH HENBIX KIETOK MUKPOOPTaHU3MOB UMMOOMITM30BAaHHBIX HEOOpaTH-
MBIM METOJIOM
15. {TIpodwite cydcTpaTHOH criemMPUIHOCTH HENBIX KIIETOK MUKPOOPTaHU3MOB UMMOOMITM30BAHHBIX HEOOpaTH-
MBIM METOJIOM
16. |Onpenenenne XITK CTOYHBIX BOJ
17. |Onpenenenne XITK CTOYHBIX BOJ
18. |Onpenenenne XIIK cTOYHBIX BOI
19. |Onpenenenne BITK cTOUHBIX BOJ
20. |Onpenencure BITK cToyHbIX BOI




Ne

n/n
21. |Onpenencurie BITK cTo4HbIX BOI
22. |1toroBoe 3aHATHE.

3aounas ¢popma o0yueHus

HaumeHoBaHus J1a00paTOpPHBIX padoT

Ne

o/ HaumeHoBaHus J1a00paTOpPHBIX padoT

8 cemecmp
1  |Onpenernenne coJepKaHus TIFOKO3bI B KPOBH C MOMOIIBIO TIIOKOMETPa
2  |U3yuyenwne paboTsl mapamerpos BT

4.5 Coaep:kaHue KIMHUYECKUX NPAKTHYECKUX 3aAHATHM
3aHsiITHS YKa3aHHOTO THIIA HE TIPEAYCMOTPEHBI OCHOBHOM Npo(eCCHOHAILHOM 00pa30BaTeIbHOM MPOTPaMMOH.

4.6 Coaep:kaHue caMOCTOATENbHOUH PadoThI 00y4YAKIIEr0CsH

Ounas popma o0yueHust

Ne

w/n Buanbl n gopMbI caMoCTOATEIbHOI PadoThI

7 cemecmp

1 |[ToaroroBka K ayJqMTOPHBIM KOHTPOJIBHBIM paboTam

2 |TToaroToBKa K JIADOPATOPHBIM 3aHSTUSIM

3 CaMocTosTenbHOE N3YUCHUC NOMNOJTHUTCIBHBIX pa3iciOB

3aounas ¢popma o0yueHus

Ne

o/ Buabl u ¢popMbI caMOCTOATEILHON PadoThI

8 cemecmp
1 |[ToaroroBka K TECTy TEKYIEr0 KOHTPOJIS

2 |ITogroroBka K JJaOOPaTOPHBIM 3aHSATHIM

3 |CamocTosTEeNbHOE H3YUCHUE PA3/ICIIOB

S Cucrema popmupoBaHusi OLEHKH Pe3yJIbTATOB 00y4eHHs 110 JUCHHUILIMHE
(MoayJ/110) B paMKaXx TeKyIero KOHTPOoJIs YCIeBaeMOCTH ¥ NIPOMEKYTOYHOM aTTe-
CTAlMU 00y4YAI0LIErocs

Ounas popma o00yueHust

MeponpusiTusi TEKYIIEro KOHTPOJIsl yCIeBaeMOCTH MakcumajibHOe KOJIH-
U IPOMEKYTOYHOH aTTeCTAIMU 00YYaI0LIErocs 4ecTBO 0aJUI0B
7 cemecmp
OuenuBaeMasi yue0Hasi 1esiTeJIbHOCTH
Ilepsoiii  |00y4aromerocs:
pyOexusiii |IIocenieHne JIEKIMOHHBIX 3aHATHI 5
koHTpoJdb |KoHTpombHas paboTa Nel 15
Texymuit BrimosiHeHue u 3amura JrabopaTopHbIX padot biok 1 10
KOHTPOITh Hroro 30
yCHeBaeMOoCTH OuenuBaeMasi yue0Hasi 1esiTeJIbHOCTH
Bropoii 00yJaromerocs: _
pyGeKHBI [MoceleHne TEKIMOHHBIX 3aHITHH 5
KOHTPOJTb KonTtpoasHas pabora Nel 10
Berinonnenue u 3amura 1a00paTopHsIX padoT biok 2 8




MepOl’IpﬂflTﬂfl TEKYIIEero KOHTPOJIA YCII€eBAaeMOCTH
|4 l'lpOMe)KyTO'—lHOﬁ aTTeCTalluu oﬁyqalomerom

MakcuMaJbHOe KOJIH-
YeCcTBO 0aJ1JI0B

IToaroTroBka pedepara 7
Hroro 30
IpomesxyTounas |DK3aMeH (3auem, oughgpepenyuposannwiii 3auen) 40 (100%)
aTTecTalus
MeponpusiTusi TEKYIIero KOHTPOJIsl yCleBaeMOCTH MaxkcumaabHoe KOJIu-
M IPOMEKYTOYHOMH aATTeCTAlMHM 00y4aI0LIerocst 4ecTBO 0aJJ10B
8 cemecmp
OuenuBaemasi yueOHas1 1eSITEJIbHOCTh
IepBolii  |00y4aIOIIErocsi:
pybexupiii |[locelienye JEKIMOHHBIX 3aHATUH 5
kouTpoib |KoHTpospHas paborta Nel 15
Berinosnenue u 3anmra gadopatopHsix padot biok 1 10
. Hroro 30
Texymuii
OuenuBaemasi yueOHas1 1eSITeJIbHOCTh
KOHTPOIIb !
o0yuamomerocsi:
yCIIeBa€MOCTH >
B . |Ilocemenne IeKINOHHBIX 3aHATHI 5
TOpOW
pou KonTtpossHas pabora Nel 10
PyOeKHBIN
KOHTPOIb BrinosnHeHue u 3amura 1adopaTopHbIX paboT biiok 2
IToaroTroBka pedepara 7
Hroro 30
IpomesxyTounas |DK3aMeH (3auem, oughgpepenyuposannwiii 3auen) 40 (100%)
aTTecTalus

3aounas popma oOyuenust

MepOl’IpﬂflTﬂfl TEKYIIEero KOHTPOJIA YCII€eBAeMOCTH
)4 l'lpOMe)KyTO'—lHOﬁ aTTeCTAalluu oﬁyqalomerom

MakcuMaJIbHOe KOJIH-
YecTBO 0aJ1JI0B

8 cemecmp
OuenuBaeMasi yueOHasi 1esiTeJIbHOCTH
IepBolii  |00y4aIOIErocsi:
py6exusiii  |[locelmienne TEKIMOHHBIX 3aHATUH 10
koHTposib  |[KoHTposbHas pabora Nel 10
. Brinosnnenue nabopatopHoit paboTel 1 10
Texyuuit
Hroro 30
KOHTPOIIb
OuenuBaemasi yueOHas1 1eSITeJIbHOCTh
yCIIeBAEMOCTH 4
. |oOyualomerocs:
Bropoit =
eI ITocemnienne IEKIIUOHHBIX 3aHATUI 10
14 KonrposbHast pabora Ne2 10
KOHTPOJITb =
Berinosnenue nabopaTopHoii paboTsl 2 10
Hroro 30
IpomesxyTounas |DK3aMeH (3auem, oughgepenyuposannwiii 3auem) 40 (100%)
aTTecTalys

I[IIkaa cOOTBETCTBHA OLIEHOK B CTOOAJILHOM M aKaJeMHYEeCKOM CHCTEMAaX olle-
HUBaHUS Pe3yJIbTATOB 00yUYeHMsI 10 JUCHHUILIMHE (MOIYJIIO)

Cucrema oneHUBaHUS
OuneHnku
pe3yJ1bTaToOB 00y4eHus!
CrobamibpHast CUCTEMa OLCHUBAHUS 0-39 40 -60 61 -80 81-100
AxageMuueckasi CUCTEMa OLCHUBAHUS
sK3aMeH, TudPepeHIIUPOBAHHLIN 3aUeT, 3amuTa | HeymoBineTBo- | YI0BIETBOPU-
( » Angdepenuup » 34 YA A P Xopormo OTIn4YHO
KYPCOBOI'O IIPOCKTA, pHUTETBHO TEILHO
3aIInTa KypcoBOi paboThl)




Cucrema oneHUBaHUS
pe3yJbTaTOB 00y4eHHsI
AxazeMudecKasi CucTemMa OLleHHBaHHs
(3ager)

OneHku

He 3aureno 3a4uTeHo

6 Onucanne MaTepHaAJbHO-TEXHHYECKOH 0a3bl (BKJIYasg 000pyl10BaHHE U
TeXHHYEeCKHe CpeacTBa 00yueHusi), HeOOXOAMMOM JJIsl OCylIecTBIeHUs 00pa3oBa-
TEeJbHOI0 MPOoLecca Mo JUCHUIIHMHE (MOLYJII0)

Jlist Hanbonee 3G HeKTUBHON peann3aiii KOMIIETEHTHOCTHOTO TOIX0/1a B paMKax ydeOHOM
JTUCUUIUIMHBL «BHOCEHCOPBI B HKOJIOTUU» 11eNIeCO00pa3HO MpeayCMaTpUBaTh MIMPOKOE UCIIOIB30Ba-
HUE B y4eOHOM IpOLIECCE UHMEPAKMUBHLIX (opM TIPOBEICHUS 3aHATUN: pa3zfop KOHKPEMHBIX CU-
myayuit, pacunumayus (epynnoeas OucKyccus), Memoo udeoananusa (npeseHmayuu), macmep-
Kaaccol (0030puble 1eKyuu yuenvlx akaoemuyveckux uncmumymos PAH), npoekmnoe odyuenue,
B COYCTAHUU C BHEAYIUTOPHOM pabOTOMN C 1eTbi0 (POPMHUPOBAHUS U PA3BUTHUS MPO(PECCHOHATBHBIX
HaBBIKOB 00yYarOIINXCS.

Pa3zbop xonkpemmuvix cumyayuti (Memoo Ketic-cmaou) - 3T0 UHTEPAKTUBHBIA METO]| OpraHu-
3auu 00y4YeHHsI HA OCHOBE ONUCAHMS U PEIICHUS] KOHKPETHBIX MTPOOJIIEMHBIX CUTyaluid (OT aHTIIHii-
CKOTO «Case» - ciydail). CTyneHTaM IpeIaraloT OCMBICIUTh PEANbHYIO JKU3HEHHYIO CHUTYAIUIO,
OIMHMCAaHUE KOTOPOH OJHOBPEMEHHO OTPaKaeT HE TOJIbKO KAKYIO-IM0O MPAaKTHUECKYIO MpodIemMy, HO
U aKTyaJU3UpYeT OIpeneeHHbIH KOMIUIEKC 3HAHHUM, KOTOPHIA HEOOXOAMMO YCBOUTH MpHU pa3perie-
HUU IaHHOU mpobnemsl. [Ipu 3ToM cama mpoOiiemMa He UMEET OJTHO3HAYHBIX PEIICHUNH. DTOT METOJ
JaeT BO3MOXXHOCTh MPOSIBUTH MHUIIMATHUBY, TOYYBCTBOBAaTh CAMOCTOSTEIHLHOCTh B OCBOEHUHU TeOpe-
TUYECKUX TOJIOKEHUI U OBIAJCHUH MPAKTUYECKUMU HaBbIKaMu. He MeHee BaXHO U TO, UTO aHAIIU3
CUTyallui JOBOJIbHO CHJIBHO BO3JIEHCTBYET Ha MpOo(eCCHOHAIN3AHUIO CTYJEHTOB, CIOCOOCTBYET MX
B3pOCIICHUIO, (POPMUPYET UHTEPEC U MO3UTUBHYIO MOTHUBAIUIO K yueOe.

CryneHTaMm mpejaraioT OCMBICIHTh PEalbHYIO KU3HEHHYIO CUTYaIUIO, OMHCAaHHE KOTOPOI
OJTHOBPEMEHHO OTPa)kaeT He TOJIBKO KaKYIO-TMOO MPAaKTHUECKYIO MPOoOJIeMy, HO U aKTyaTu3upyeT
onpe/IeJICHHBIM KOMILIEKC 3HaHHM, KOTOPBI HEOOXOIUMO YCBOWTH NMPH pa3pelieHUH ITaHHOU Mpo-
OJIeMBI. DTOT METOJI JAa€T BO3MOXKHOCTh MPOSIBUTH MHUIIMATUBY, TOYYBCTBOBATh CAMOCTOATEIHLHOCTD
B OCBOCHUHU TEOPETUUECKUX MOJIOKEHUI U OBJIaJIEHUH MPAKTUYECKUMHU HaBblkaMu. He MeHee BaxHO
U TO, YTO aHAU3 CUTYaIlMi JOBOJBHO CHJILHO BO3JIEHCTBYET Ha MPOGECCHOHATN3ANHUIO CTYICHTOB,
CIOCOOCTBYET MX B3POCIICHUIO, POPMHUPYET HHTEPEC U MTO3UTUBHYIO MOTHUBAITUIO K ydeoe.

Dacunumayus - 3TO MHCTPYMEHT, MO3BOJSIOMIMK CTUMYIHPOBaTh OOMEH HHQoOpmanuei
BHYTpHU rpynmbl. GacuauTanus mo3BoJIIET YCKOPUTh MPOIECCHl OCO3HAHMSI, CTUMYJIUPOBATh IPYM-
noByto nuHamuky. [lemaror B xoae QacuimuTanyii MoMoraeT MpoIecCy TPYIIOBOTO OOCYXICHHS,
HaIpaBIIET 3TOT MPOIECC B HYKHOE PYCIIO.

PexomeHyeTcst MPOBOAUTH COBMECTHOE OOCYKACHHE M aHAINU3 MPOOJIEMHOI CUTYaIlH, BO-
poca WIH 3a/1a4H.

Buoeoananuz - 3T0 MHCTPYMEHT, MPEACTABISIIOIUN COO0I TEMOHCTPAIMIO BHICOPOIHKOB,
MOATOTOBJIEHHBIX MPENojaBaTesieM, WM BUIC03aiCcel, Ha KOTOPBIX YYaCTHUKH Ipoliecca 00yueHus
JEMOHCTPHPYIOT pa3HbIE THIIBI TOBEICHUSI B KOMMYHHKATUBHOU cCUTyalnu. Bueoananus mo3Bossier
HarJIsTHO PACCMOTPETh JOCTOMHCTBA U HEAOCTATKU PAa3HBIX TUIIOB KOMMYHHUKAIIHH.

Memoo npoexmog - €CTb UHTEpAaKTUBHAs TBOpYECKasl, KaK MPaBUJIO, TpymnmoBas pabora 1o
PELICHUIO MPAKTUYECKON 3a/lauM, LEeIH U COJEpKaHue KOTOPOM ONMpeneNsitoTcsl CTyAeHTaMU U OCY-
IIECTBIISIOTCS HMH B TIPOIIECCE TEOPETHUECKON POPaOOTKH U MPAKTUIECKON peanu3anud. st kom-
IJIEKCHOTO pellleHus 3a7a4 o0yueHus: OyAyT HCIOIb30BaHbl Pa3IMYHbIE MPOEKTHBIE METO/IbI, B TOM
YHCIIe BBITIOJTHEHNE TBOPUYECKUX IMPOCKTOB, IENBI0 KOTOPHIX SIBISIETCS BKIIOYCHHE CTYICHTOB B IPO-
1ecc npeo0pa3zoBaTeNbHOM 1eATENbHOCTH OT Pa3pabOTKH UJIEHU 10 €€ OCYLIECTBICHHUS.



6.1. TpeGoBanus K ayIuTOPUSIM (MOMEILEHUSIM, MeCTaM) Il POBe/IeHUs 3aHATHIA

- Jlns mpoBeieHus JIEKIMOHHBIX 3aHATHH MO JUCLUIUIMHE TpedyeTcs ayJuTOpHs, OCHAIIEH-
Hast BUACONIPOCKTOPOM, HACTEHHBIM SKPAaHOM U KOMITBIOTEPOM;

- [l mpoBeieHus 1a00paTOPHBIX 3aHATHH TpeOyeTcs 1abopaTropusi, OCHAIEHHAas! CIIeIUalIU-
3WPOBaHHBIM 000PYIOBAHUEM IS BBITIOJIHEHNS SKCIIEPUMEHTAIBHBIX PadoT.

- Jlnist mpoBeieH sl MPaKTUYECKUX 3aHATHI TpeOyeTcs CTaHapTHas ayAUTOPHSI.

6.2. TpeGoBaHus K 000PY/IOBAHNIO PA0GOYMX MeCT MPeNnoaBaTe/ s U 00yUaKIIUXCsI

- Pabouee mecTo npemnogaBaTestsi 1OKHO OBITh OCHAIIIEHO BUACOMIPOCKTOPOM U, HOYTOYKOM
- O0y4aroUXcs JOJKHBI BHIIOJIHATH Ja00paTOpHbIE padOoTHI 33 CHEUAIbHO 000PYI0BaH-
HBIMH J1a0OPaTOPHBIMU CTOJIAMH;

6.3. TpeOGoBaHus K cIeUAJIM3HMPOBAHHOMY 000PY10BaHHUIO

[TopraTuBHBIN aHATM3AaTOP PACTBOPEHHOTO KUCIOpOAa — | MIT., OCYIIUTENh MoCcyapl — | miT.,
cnekTpodoToMeTp — | 1IT., IBYXKaMEPHBIA XOJIOIUIBHUK — 1 mT., eHTpudyra — 1 mrT., aHaau3arop
xunkoctu pH-metp-uonomep-bIIK-tepmookcumerp — 1 mr., «Okcnepr-001» — 5 T, nmpubdop s
BEPTHU-KAJIbHOTO 3jekTpodope3a — 1 IIT., UCTOYHUK NHUTaHUSA NI 3nekTpodopesa — 1 miT.,
TepMOpeakTop — | IIT., BOJTAMIEPOMETPUUYECKUN aHAIMU3ATOP C BPAMAIONIUMCS JHUCKOBBIM
ANEKTPOAOM — 1 MIT., BEChl aHA-TUTHYECKHE — 2 IIIT., aMIIEPOMETPUUECKHUI TaJIbBaHOMOTEHIIUOCTAT —
I mT., amMnepo-MeTpUYeCKUil rajJbBaHO-MOTEHIMOCTaT — 1 IUT., MemajJka MarHuTHas — 6 IIT.,
MOABEMHBIM CTOMMK — 6 IT., OakTepUIUAHBIA oOmydarenp — 1 mr., dortomerp — 1 miT.,
ANEKTPOIUIUTKA — | MIT., aBTOMAaTUYECKUE MUIETKH IEPEMEHHOTO 00beMa — 15 1mT., mepcoHaIbHBINA
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 TIOCKOTOHHBIE KOJIOBI (200 M, 250
MJT), CTYIIKH, TIeCTUKH, Oropetku (10 mut, 25 mur), mpoObupku.

PeakTuBbl: aMHUHOKHCIIOTBI, OPraHWYeCKHE M HEOpraHMYecKHe COJIM, caxapa, HeOpraHu-
YECKUE M OPTaHUYECKHE KUCIOTHI, MIETOYH.

Me6enb: CTOBI U CTYJBS C KOJIMYECTBOM MOCAA0YHBIX MecT — 20 IIT., JOCKA /I HalTMCAHUS
menoMm — 1 1.

6.4. TpeOboBaHUsI K NPOrpaMMHOMY o0Oeclie4eHNI0 Y4eOHOr 0 mpoiecca
- mporpammHsIi maket Microsoft Office.

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

7.1 OcHOoBHas TUTEpPATYypa

1. Apnsanos B.A., Kamanuna O.A. buokaranu3atopbl Ha OCHOBE HMMOOMIN30BaHHBIX MHUKPOOpPTa-
HU3MOB: TEOPETHUECKHE OCHOBBI CO3JaHMsI U OCOOCHHOCTH MPUMEHEHHsI B OMOTEXHOJIOTHH: MO-
Horpadus / ApnsanoB B.A., Kamannna O.A.— Tyna : U3n-so Tynl'Y, 2019 .— 146 c.

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

3. Tlonamopea O.H. buocencopsl. [IpunHnumnsr GyHKITMOHUPOBAHHS M MPAKTUIECKOE MPUMEHEHHE :
yue6. mocodbue / O. H. [Tonomapesa, A. H. Pemerunos, B. A. Andepos ; Tynl'Y; HOILI "Dxko-
ouorexnonorus" .— Tyma : U3a-Bo Tynl'Y, 2007 .— 255 ¢. : win. — 21 2x3.

7.2 JIonOJIHUTEJIbHASA JIUTEPATypa
1. Orrunc, b. Xumnueckne u Ouonorumueckue ceHcopsl / b.Orrunc;nep.c anrn.M.A.CiauHkuHA C
non. T.M.3umunoit, B.B.JIlyauanna .— M. : Texnocdepa, 2005 .— 336¢. : un. — (Mup a5exTpo-
HUKH) — 13 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

w

OcHoBbI PyHKIIMOHUPOBaHUs OuoceHcopoB : y4ued. mocobue / O. H. Tlonamopesa [u ap.] ; Tyn-
I'V; Hayu.-o6pa3oBar. nientp "Dkoomorexnonorus" .— Tyma : U3a-Bo Tyal'y, 2011 .— 205 c. :
WL — 5 3K3.

Otto, M. CoBpeMeHHBIC METO/Ibl aHATUTHYECKON XumuH : [yaeOHuk]:B 2 1. T.II / M.OTTO;TIEp.C
buocencops! B Poccun : monorpadus / A. H. Pemmerunos [u ap.] ; Tynl'Y .— Tyna : U3a-Bo
Tynl'Y, 2007 .— 111 c. : un.

bynuaukos, I'. K. MoauduimpoBaHHbIe JIEKTPOIBI IS BOTBTAMIIEPOMETPUN B XUMHH, OMOJIOTUI
u meaunune / I'. K. bygaukos, I'. A. Etiorun, B. H. Maiictpenko .— M. : BUHOM. Jla6. 3Ha-
Huii, 2009 .— 416 c. : ., Tabn .— (MeToapl B Xumun) - 1 3K3.

buoxumnueckue meroas! anammsa / I'. K. Bynuukos [u np.] ; coct. b. b. J[3anTues ; nox pen. b.
b. 3anTuesa ; PAH , Ota-Hue xumun 1 Hayk o Marepuainax, Hayd. coBeT no aHajiuT. XUMHUU .—
M : Hayka, 2010 .— 392 c. : wi1., Tabn .— (IIpobrmembr ananuTudeckoi xumuu ; T. 12) .— ABT.
YKa3aHbl B KOHIIE KH . — 1 3K3.

8 IlepeueHnb pecypcoB HMH(POPMANMOHHO-TEJIEKOMMYHUKAINMOHHON CeTH

«I/IHTepHeT», HGOﬁXOHl/IMbIX AJIF OCBOCHUSA JUCIHUIIIINHBI (MOHyJ’lﬂ)

1. Hayunas osnektpoHHas  OuOinoTeka TynbCKOrO TOCYIapCTBEHHOTO YHHBEPCHUTETA
(http://library.tsu.tula.ru/news/news.htm) ¢ mpegocTaBIeHHEM IOCTyMMa K 3JICKTPOHHBIM
pecypcaM, B TOM YHCIIC:

— OnexktpoHHbd ynTanbubii 3a1 "BUBJIMOTEX"
— Hayunas snextponnas 6udmuoreka (http://elibrary.ru/defaultx.asp )
— PedepatuBnas 6aza manneix SCOPUS, nmoctyn  go 31 wmas 2015 rona

(http://www.scopus.com)

— DnexTpoHHO-OMONMHoTeuHas cuctema u3natenscTBa "HOpaitt", noctyn mo 1 urons 2015 rona
(biblio-online.ru)

— DnekTpoHHO-OnOMMoTeuHas cucrema «IPRbooks», moctym mo 18 wiomss 2015 roma
(http://www.iprbookshop.ru/ ).
2. DneKTpoHHas onbmoreka HNmnepckoro KOJLIEIKA

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

3. Ilepedenp 3apyOeKHBIX OMOIMOTEK, CICIMATM3UPOBAHHBIX XUMUUYECKUX HMJIA HUMEIOITUX

JTUTEPATypy 1o XUMHUHU u OMOXUMUH.
(http://www.liv.ac.uk/Chemistry/Links/libraries.html)

4. DnexTpoHHass OMOIMOTEKAa POCCHICKMX Mepuoandeckux wu3ganuii - ¢ 1990 roma mo
Hacrosmiee Bpemss - okoino 500 HauMeHOBaHWE Tra3er u KypHayoB.Public.ru
(http://www.public.ru)

5. DnektponHas Oubmmoreka. OOnacTu 3HaHUSA - OUONOTHS, OMOTEXHOJIOTUS, MEIUIIMHA,

XMMUsS, MaTeMaThKa, (u3uKa, aCTPOHOMHS, HAyKd O 3emiie, SKOJOTHs, WH(OpMATHKA,
sKoHOMHKa, rpaBo.Springer LINK. (http://www.springerlink.com/home/main.mpx)
6. DOnekrponHas Oubnmoreka. O0macTu 3HaHUS - QU3MKA, MaTeMaTHKa, WH(POPMAIMOHHBIE

HAayKH, XUMUSI, HAYKH O JKU3HH, HAYKH O 3eMiie, SKOJIOTHSI, HH)KEHEPHBIC HAYKH, YKOHO-
MHUKa, colMaabHble 1 T'ymanuTapubie Hayku. IDEALibrary. (http://www.idealibrary.com).

9 IlepeyeHb HMHGPOPMAIMOHHBIX TEXHOJIOTMi, HEOOXOAMMBIX IJsl OCY-

LIEeCTBJICHUs1 00Pa30BaTEJbHOI0 MPOLEcca MO0 JMCUHUILINHE (MOLYJII0)


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
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/

9.1 IlepeyeHb HeOOXOAMMOIO €KeroAHO OOHOBJISIEMOIO JIMIEH3UOHHOTO W
CB00OIHO PACHIPOCTPAHSIEMOI0 MPOrPAMMHOI0 00ecleYyeHusi, B TOM 4YHCJie oTeye-
CTBEHHOT'0 IIPOU3BOACTBA

1.

2.
3.
4

Onepanuonnas cucrema Windows/
[MTaker nporpamm Microsoft Office.
OpenOffice

Adobe Reader (open access)

9.2 IlepeyeHb HEOOXOAMMBIX COBPeMEHHBIX NMPO(eCCHOHAIBHBIX 0a3 JaH-

HbIX 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
COBpeMeHHLIe HpO(i)eCCI/IOHaHLHLIe 0a3bl JAaHHBIX U I/IH(l)OpMaIII/IOHHI)IC CIIPaBOYHbIC CUCTCMbI HE Tp€6y}OTCH».
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