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1. Hean 1 32124 OCBOEHUS TUCHUIJIMHBI (MOTYJIs1)

Ilenpto ocBOeHMs TUCHMILIMHBI «MeToabl B OMOTETUPOBAHUMY SIBJIAETCS (OPMHPOBAHUE
IIPEICTAaBICHUH O MPUHIMIINAIBLHO HOBOM U HHTEHCUBHO Pa3BUBAIOIIEMCS HAIPABICHUH B SKOJIOTH-
YEeCKOM KOHTPOJIE — MeToJaX OMOTECTUPOBAaHUS, KOTOPhIE 00J1a1al0T OrPOMHBIM IOTEHIIMAIIOM, OCO-
O0eHHO B 00JIACTH HKOJOTMYECKOTO0 MOHHUTOpUHTA. B pe3ynmpTare OCBOEHHUS MAHHOW TUCIMILIHHEI
(MoayJisl) 1OJIKHBI OBITH C(HOPMUPOBAHBI IIPEACTABICHUS O COBPEMEHHBIX METOAAX OMOMHIMKALIUY U
OMOTECTUPOBAHMS, O MPUHLIUINIAX KOHCTPYHPOBAHUS U (PYHKIIMOHUPOBAHUS OMOCEHCOPOB Ha OHOJIO-
TMUYECKUX MOJIEKYJI U KUBBIX OPIaHU3MOB JJIsl PELICHUs] KOHKPETHBIX aHAIMTUYECKUX 3ajay B 00Ja-
CTH 3KOJIOTUH U TOKCUKOJIOTHH.

3agauaMy OCBOEHUS TUCLUILIMHBI SIBJISIOTCS:

- W3y4eHUE NMPUHIMIIOB OMOMHIUKAIIMA U OMOTECTUPOBAHMSI, OCHOBAHHOIO Ha NMPHUMEHEHUH
KMBBIX OPIraHU3MOB KaK CEHCOPHBIX CUCTEM;

- IpUOOpETEHNE YMEHUN U HABBIKOB OMOXMMHUYECKOIO aHAJIN3a;

- IPUMEHEHHE METOJI0B OMOJIOIMYECKOro U OMOXUMHUYECKOTO aHaJlu3a I UCCIEeIOBaHUs U
pelIeHns IPUKIAIHBIX 3a7]a4 9KOOMOTEXHOIOTHH;

- OCBOCHHE COBPEMEHHBIX OMOHAHOTEXHOJOIMH M TEHJECHLUH HUX Pa3BUTHUS KaK OCHOBHOI'O
MHCTPYMEHTA JJIs CO3/1aHUsI OMOCEHCOPOB.

2. MecTo yuyeOHO# TUCUMILIMHBI (MOAYJIs]) B CTPYKTYpe 00pa3oBaTebHOI

NPOrpamMMmblI

JlucuMIinHa OTHOCUTCS K JUCIHUILIMHAM BapUaTUBHOM yacTu bioka 1 JIMCHUTIIHHBL.

Jlnisi OCBOEHHSI TUCHMILTMHBI «BHOCEHCOPBI B 3KOJOTHHMY» «BXOJHBIMUY SIBIISIOTCS 3HAHMS,
MOJIyYEHHBbIE NTPH U3YyYEHUHU MPEbIIYIINX KypCOB XUMHUM TakUX Kak: «O01mas 6uonorus», «MUKpo-
onosorusy», «AHATUTHYECKAS XUMHSA M (PU3UKO-XUMHUYECKHUE METOJIbI aHAIH3a», «DKOIOTUs», «Du-
3U4ecKast XUMUsD», «XUMHUs1 OMOJIOTHYECKU aKTUBHBIX BEILIIECTBY,

Jucnumimza (Moaynb) «Metoabl B OMOTECTUPOBAHUM» MOXKET ObITh MOJIE3HOM JUIsl OCBOE-
HUS TaKUX CHENMaIbHBIX JUCHUIUIMH (MOAYJEH), KOTOphIe MOTYT OBITh pealn30BaHbl B MAaruCTpaTy-
pe, Takux Kak, «brmoHaHOTEeXHOIOTHIY, «BHOTEXHOIOTHS 3alIUTHl OKpYyXKatomen cpensi» u T.1. [lo-
JydeHHbIe 3HaHUS He0OXOAUMBI MpH BbIoaHeHun BKP.

Hucnunnuna uzydaercst B 7 cemectpe (ounas gopma) u 8 cemectp (3aounast popma).

3. [lepeveHb MJIAHMPYEMbIX pPe3yJIbTATOB O0Y4YeHHs MO JUCHUIIHHE (MO-
JyJT10)

[Tporiecc m3yueHUs: AMCLMIUIMHBI HampaBiieH Ha (OpPMHUpOBAaHHE 3JEMEHTOB CIEIYIOIIUX
koMmnereHmi B coorserctBuu ¢ @I'OC BIIO no naHHOMY HanpaBiIe€HUIO OATOTOBKHU:

a) obmenpodeccronansubix (OIIK):

. OBITH CIIOCOOHBIM U TOTOBBIM HMCIIOJI30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUIUIMH B MPO(PECCUOHANBHOMN 1€ATENbHOCTH, IPUMEHITh METO/Ibl MaTEMaTHUYECKOI0 aHalIn3a U
MOJICTTUPOBAHHUSI, TEOPETUIECKOTO U dKCIIepuMeHTanbHoro uccienosanus (OI1K-2);

6) nmpodeccuonanpubix (I1K):

. OCYILIECTBIIATh TEXHOJIOIMYECKUN MPOLIECC B COOTBETCTBUM C PErVIAMEHTOM M MCIIOJb-
30BaTh TEXHUUYECKHE CPEJICTBA U3MEPEHHUSI OCHOBHBIX IapaMeTPOB OMOTEXHOIOTHYECKUX MPOIIECCOB,
cocrasa cbipbs 1 npoaykuun (ITK-1);



. BJIJICTh OCHOBHBIMH METOJAMH W NPHEMaMHU TPOBEACHHS IKCIIEPUMEHTAIBHBIX HC-
cieqoBaHuil B mpodeccHoHanbHOW 001acTH; CIIOCOOCH MPOBOAUTH CTAHAAPTHBIC M CEPTH(UIMPO-
BaHHBIC UCIIBITAHUS ChIPbs, TOTOBOM MPOJIYKIIUH U TeXHOJIornueckux mpoueccon (I1K-9);

. BJI3JICTh IUIAHUPOBAHHEM JKCIEPHMEHTA, 00pabOTKOIl M HpEICTaBICHUEM IOIy4CH-
HbIX pe3ynbTaroB (ITK-10).

B pesynbrare u3ydeHus AUCUUIUIMHBI CTYACHT JTOJIKCH:

3HATh:

1. 3aKOHOMEPHOCTH M B3aMMOCBSI3U IIPOIIECCOB, MIPOTEKAIOIINX B MPUPOJIE C TOUKHU 3pe-
HUS aHAJIUTHUYECKOTO MOTEHIIMANA, COAEPKAIIETrocsl B OMOJIOTHYECKUX CTPYKTYpax, CO3JaHHbIX IPH-
ponoii (kommnerenus OITK-2,kon nnaukaropa —OIK-2.1);

2. TEOPETUYECKHE U IKCIEPUMEHTAIbHbIE OCHOBBI aHAIUTUYECKOM OMOTEXHOJIOTMH, B
TOM 4uclie, GyHKIMOHUPOBAaHUS OMOCEHCOpHBIX cucteM (kommereHius [1K-9,xon muamkaropa —
I1K-9.1);

3. MPUHIUIBI CONPSKEHUS OMOJIOTHYECKOr0 Marepuana ¢ (PU3UKO-XUMHUECKUMH Ipe-
oOpa3oBaTensiMu, MO3BOJIAIOIINE CO3[aBaTh BHICOKOA(M(HEKTHBHOE aHATUTHUYECKOE OO0OpYyIOBaHUE
JUISL DKOJIOTMYECKOTO0 MOHUTOPHUHTA W KOHTPOJISI OMOTEXHOJIOTHUECKHX IPOLECCOB (KOMIETEHIIHS
ITK-1,kox uaaukaropa — [1K-1.1, komnerennus ITK-10,ko1 naaukaropa — ITK 10.1);

4. o0IIMe MPHUHIUIBI YKOJIOTHYECKOTO MOHUTOPHHTA, B TOM YHUCIIE KOHTPOJS IKOJIOTHU-
4YecKoil 0e30MacHOCTH OMOTEeXHOJIOTrn4Yecknx mpou3BoAcTB (kommereHius [1K-1,xox nnaukaropa —,
komreteniwst [1K-9,xon nnankaropa — [1K-9.1).

YMETh:

1. WCIIOJIb30BaTh HOPMATUBHBIC JTOKYMEHTHI B CBOSH AestenbHOCTH (komrereHIus [1K-
9,xox unaukaropa — I1K-9.2);

2. YMETh CHUCTEMATHU3UPOBATh U 00001aTh MHGOPMALMIO TIO0 HCIOIH30BAHUIO COBpE-
MEHHBIX METOJIOB aHallu3a JUIsi KOHTPOJISL OKPYXKAloIIel cpeabl U OMOTEXHOJIOTMUECKUX MPOIECCOB
(xomnerenus [1K-10,xox unankaropa — [1K-10.2);

3. paboTaTh Ha cepuilHON ammapaType, IPUMEHsEeMOM Al KOHTPOJs OMOTEXHOIOTHYe-
CKHX TPOIIECCOB U OKpykatoleit cpezpl (komnerenuus [1K-1,kon unaukaropa — [1K-1.2);

4. UCIOJNIb30BaTh 0a3bl JaHHBIX U MH(OPMALMOHHBIE TEXHOJIOTHH B 00JIACTH DKOJIOTHYe-
ckoro morutopunra (komnerennus OIK-2,xon nnankaropa — OIIK-2.2).

BJIQJICTh:

1. OCHOBHBIMH METO/IaMH U NMPHUEMaMHU aHATUTHYECKOTO KOHTPOJISI OKPYXKAIOIIEH CpeJIbl
1 OHoTexHOMOruUeckux mporecco (komnerermus [1K-10,ko1 naankatopa — [1K-10.3);

2. HaBBIKAMHU B pa3paboTke OMoceHCOpHBIX ycTpoucTB (kommereHnwms [1K-9,xon nHan-
katopa — [TK-9.3; komnerennus [1K-1,kox unaukaropa — I[MK-1.3);

3. METOJIOJIOTHEH TTPOBEJICHUSI CTAHIAPTHBIX U CePTU(DHUIIMPOBAHHBIX HCIIBITAHUNA (KOM-
nerennus [1K-9,kon unaukaropa — [1K-9.3);

4. METOJIaMHU PETUCTPALIUU U 0OpPaOOTKHU Pe3yabTaTOB AaHATUTHUECKUX U3MEpPEeHUH (KOM-
neteHius [1K-10,xon nnaukatopa — [1K 10.3).

4 O0beM U copepxaHue TUCIUITHHBI (MOLYJIA)

4.1 O0beM OTUCHUILIMHBI (MOYJIf1), 00beM KOHTAKTHOM M CAMOCTOSITE/Ib-
HOHl padoThl 00y4amUIerocss NMpPH OCBOCHMH NUCUHMILIMHBI (MoayJisi), Gopmbl
NMPOMEKYTOYHOM ATTECTANMH MO AUCHHUIINHE (MOLYJII0)
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4.2 ConepskaHue JIEKIIMOHHBIX 3aHATHH

Ounas popma 00yueHust

n/n

TeMbl JTeKIUOHHBIX 3aHATHH

7 cemecmp

BBeneHrie B OMOMHIMKAIIMIO U OMOTECTHPOBAHUE.

OCco0OCHHOCTH MCIOIB30BaHUS 6I/IOI/IH,HI/IKaTOpOB

OCOOCHHOCTH KCITOJb30BAHMUS )KUBOTHBIX B KAUECTBE OMOMHIUKATOPOB

OcoOeHHOCTH HCIOIB30BAHNS MUKPOOPTaHIM3MOB U paCTeHHUH B KauecTBe OMOMHIMKATOPOB

buounaykanys cCOCTOSHUN BO3YIIHO, BOJHOU CpeJ| U IIOYBbI

EI/IOTGCTI/IpOBaHI/Ie KaK METOJ OLHCHKHU CTCICHU 3arpA3HCHUSA Pa3JIMYHBIX CPC

MeToapl GMOTECTHPOBAHHS

[Tpunnmn 6uocencoproro ananuza. OCHOBHbBIE OHATHUS U onpeneneHus. [Ipuaimn paboTsl GnoceHcopa.

XN |G~ W N =

Croco0b1 mofaun po06. Tumsl 6HOpPEnenTOPHBIX JIEMEHTOB.

[EY
o

. |Ob1ast XxapaKTepUCTHKA METOI0B UMMOOHIH3AIINN

[EEN
[EEN

. |AHaTUTHYECKHE U METPOJIOTUYECKUE XaPAKTEPUCTUKH OHOCEHCOopa

[EN
N

. | Tumsl UCTIONBE3YEMBIX B OMOCEHCOPHUKE Mpeodpa3zoBarTesei

[EY
w

. |IIpsimoii mepeHoc 3aps10B Ha AJIEKTPOJI. bUOCEHCOPHI TPETHEro MOKOJIEHUS

[EN
&

BroceHCcopH! AT 3KOIOTHYeCKOr0 MOHUTOPHHTA OKpy»xkaroeii cpenpl. BITK-6noceHcops!

3aounas ¢popma o0ydenus™

TeMbl JIeKIUOHHBIX 3aHATHH

8 cemecmp

Bgenenne B OnonHAMKanuioo U OHoTecTHpoBaHHE. OCOOCHHOCTH HCIOIB30BAHUSA OMOMHINKATOPOB. brote-
CTHPOBAHUE KaK METO]I OLICHKH CTETICHHU 3arpsi3HEHNS PA3IHYHBIX cpell. MeTo bl GMOTeCTHPOBAHHS.

IIpunnmn O6uoceHcopHoro aHanmm3a. OCHOBHBIE TOHATHA W ompeneieHus. [IpuHnun paboTel OGHOCEHCOopa.
Crioco0b1 mogaun po0. Tumsl OHOpenenTOpHBIX 37eMeHTOB O0IIas XapaKTepuCcTHKa METOA0B UMMOOHIIH3a-
IUH. AHATUTHYCCKIE U METPOJIOTHIECKHE XapaKTEPUCTUKU OHOCEHCOPA.

4.3 CoaepkaHue NPaKTHYECKUX (CEMUHAPCKMUX) 3aHATHI
3aHATHS YKa3aHHOTO THIIA HE MPEyCMOTPEHBI OCHOBHOW MPO(eCCHOHATFHON 00pa30BaTeN-HOMN P OTpaMMOii.

4.4 Conep:xkanue J1a00paTOpHBIX padoT
Ounas popma o0yueHus




o/ HaumeHoBaHus J1a00paTOPHBIX pagoT

7 cemecmp

Bepesa B kagecTBe TEKT-00BEKTA

BrHOMOHHUTOPHHT OKpY’KaroLieH Cpelibl MOCPEICTBOM OLICHKH CTAOMIBHOCTH Pa3BUTHS TOIYJISIIAH JKUBOTHBIX
BbuorecTupoBaHue 3arpsi3HEHUN BOJIbI C TOMOULIBIO PSICKU MaJIOM

OmnpeneneHne aKTUBHOCTH (EPMEHTOB B ITOYBAX.

ITapameTpsl pocTa MUKPOOPTaHMU3MOB KaK TeCT-()YHKIIMU B METO/1a OMOTECTHPOBAHHUS
CnexTpooTOMETPHIECKUI METO/1a OTIPEICIICHNUS TIIIOKO300KCHAa3HONH aKTHBHOCTH

OmnpeneneHue coaepkaHus IITIOKO3bI B KPOBHU C IOMOIIBIO TIIOKOMETpa

MeTposoruIecKne XapakTepUCTUKH MEANAaTOPHOTO OHoceHcopa

AHanuTHYECKHE XapaKTEPUCTHKA MEIMAaTOPHOr0 OHOCeHCOpa

0. |ITpoduis cydcTpaTHOH CrIeU(IIHOCTH HENbIX KIETOK MUKPOOPTaHH3MOB IMMOOMIIN30BaHHBIX O0paTHMbIM
METOJIOM

11. |IIpodus cybeTpaTHON CTIEMU(UIHOCTH HEBIX KICTOK MEKPOOPTaHU3MOB HMMOOIIN30BaHHBIX HEOOpaTH-
MBIM METOIOM

12. |Onpenenenne XIIK cTOYHBIX BOJ

13. |Onpenenernne BIIK cTouHBIX BOJ

14. |ToroBoe 3aHsTHE.

3aounas ¢popma o0yueHust

BlO|® N9~ wINE

Ne

w/n HaunmeHoBaHnus 1adopaTopHbIX padoT

8 cemecmp
1  |[MapameTpsl pocTa MUKPOOPTaHU3MOB KaK TeCT-(QYHKIIUH B METO1a OMOTECTUPOBAHUS
2 |BUOMOHUTOPHUHI OKpYIKAOIIEH Cpe/bl IIOCPEICTBOM OLCHKH CTAOMILHOCTH PA3BUTHS TOMYIISIMU KUBOTHBIX

4.5 Conep:kaHue KIMHUYECKUX NMPAKTHYECCKUX 3aHATHI
3aHATHA YKa3aHHOTO TUIA HE MPEIyCMOTPEHBI OCHOBHOU MPO(eCCHOHATIBHOI 00pa3oBaTeIbHOM MPOTpaMMOIA.

4.6 CogeprkaHue caMOCTOSITEJIbHON PadoThI 00y4aK0LIErocst

Ounas popma o0yueHus1

Ne

w/n Buasbi u popmbl caMocTOSITeIbHOI padoThI

7 cemecmp

1 |[loaroroBka K ayJMTOPHBIM KOHTPOJIBHBIM paboTam

2 |TloaroToBKa K JIADOPATOPHBIM 3aHSITUSIM

3 CaMoCTOSTENILHOE N3YUCHUC NONMOJTHUTCIBHBIX Pa3aciioB

3aounasi gopma o0yueHust

Ne

w/n Buasbi u popmbl camocTosITeIbHOI padoThI

8 cemecmp
1 |[ToaroroBka K TeCTy TEKYIIET0 KOHTPOJIS

2 |TloaroToBKa K JIADOPATOPHBIM 3aHSTUSIM

3 |CamocTosTeIbHOE N3yUeHHE Pa3/IeIoB

5 Cucrema popMupoBaHusi OLIEHKH Pe3yJIbTATOB 00yYeHHUS MO JUCHHUILIHHE
(Moay.,110) B paMKax TeKyLIero KOHTPOJIsl yCIeBaeMOCTH M IIPOMEKYTOUYHOM aTTe-
cTauuM o0y4aromerocs

Ounas ¢popma o0yueHust



MeponpusiTusi TEKYILero KOHTPOJIsS1 yCIeBaeMOCTH MaxcumajabHoe KOJIH-
U MPOMEKYTOYHOI aTTecTALMHU 00yYaroIerocs 4eCcTBO 6AJ10B
7 cemecmp
OuennBaemas yueOHasl 1eITeJIbHOCTb
IlepBbiii  |00y4aromierocs:
py6exusiii |Ilocemenne JICKIIMOHHBIX 3aHATHH 5
koHTponb |KoHTponbHast pabota Nel 15
Brimonaenne u 3amuTa 1abopaTopHsIx pabot biok 1 10
. HTtoro 30
Texymumii
OuennBaemas yueOHasl 1eITeJIbHOCTh
KOHTPOJIb .
odyuamowerocs:
yCIEeBAaEMOCTH v
B ., |[locemeHue JEKIMOHHBIX 3aHATUH 5
TOpOit
por Kontpompnas padora Nel 10
PYOCIKHBIN
KOHTpons | BBIIOIHEHKE U 3a11KMTa J1ab0paTOpHbIX padoT biok 2
[MoaroroBka pedepara
Htoro 30
[pomesxyTouHas |DK3aMeH (3auem, oughpepenyuposannblii 3auem) 40 (100%)
aTTecTalys
3aounas ¢popma o0yueHust
MeponpusiTisi TEKYIIEro KOHTPOJISA YCIIEBAEMOCTH MakcumajibHO€e KOJIH-
U IPOMEKYTOYHOMH aTTeCTAIMN 00yYaloLIerocsi 4eCcTBO 0AJL10B
8 cemecmp
OuenuBaeMasi yueOHasi 1esITeJIbHOCTH
[TepBoiii  [00y4YarOLIErocs:
py6exupiii |[loceleHye JEKIIHMOHHBIX 3aHATUH 10
koHTpodb |KoHTponbHas paboTa Nel 10
T . Brmonaenne 1abopatopHoii paboTsr | 10
SKYILMH
yi Hroro 30
KOHTPOJIb
OuennBaemas yueOHasl 1eITeJIbHOCTb
yCIEeBaeMOCTH 4
. odyuamomerocs:
Bropoii v
5 . |[ocenieHne JEKIMOHHBIX 3aHATHI 10
©)KHBIH
py Kontponpnas padora Ne2 10
KOHTPOJTb v
BrmoaeHne 1abopatopHOii paboTH 2 10
Hroro 30
[pomeskyTouHas |DK3aMeH (3auem, oughpepenyuposannwlii 3auem) 40 (100%)
aTTecTalys

[HIxana cooTBeTCTBHA OILICHOK B CTOOAJILHON M aKaJAeMHUYeCKON CHCTEeMAaX oIle-
HMBAHUA Pe3yJIbTATOB 00yYEeHHS 0 JUCHUILINHE (MOLYJ/II0)

Cucrema oneHUBaHUSI
pe3yJbTaToOB 00y4eHHsl
CrobajutbHas cUCTEMA OLIEHUBAHUSA 0-39 40 -60 61 -80 81 -100
AKaeMruJecKast CHCTEMa OLIEHHBAHMUS
(ax3amen, nuddepeHpoBaHHbIii 3a4er, 3ammra | HeynosierBo- | YaoBieTBOpHU-

OueHku

Xopo1io OTnuyHO
KypCOBOT'O TIPOEKTA, PHUTEIBHO TEJILHO
3aIuTa KypcoBoil paboThI)
AxazeMH4eckasi cucremMa OleHUBAHMS
He 3aureno 3auTeHo

(3auer)

6 Onucanne MarepuaJbHO-TEeXHUYECKO 0a3bl (BKJIOYAsi 000py10BaHHE U
TeXHUYECKHE CpPeAcTBa 00y4eHus1), He0OX0AMMOi 1JIs OCyIeCTBJIeHUsI 00pa3oBa-
TeJHbHOI'0 MpoLecca Nno JUCHUIINHE (MOIYJII0)



s Hanbosee 3pPEeKTUBHON peain3alui KOMIETEHTHOCTHOTO MOAX0/Ia B paMKax y4eOHOH
JTUCHUILTNHBI «BHOCEHCOPHI B 3KOJOTUU» 11e1eco00pa3Ho MpeaycMaTpuBaTh HIMPOKOE HCIIOJIb30Ba-
HUE B Y4eOHOM NPOILIECCe UHMEPAKMUBHBIX (hopM TIPOBEIICHUS 3aHITUN: pA300p KOHKPEmHbIX CU-
myauyui, hacurumayus (Cpynnoeas OUCKyccus), Memoo eudeoananusa (npeenmayuu), macmep-
Knaccol (0030pHble NeKyuu yuenvix akaoemuueckux uncmumymoe PAH), npoekmmuoe ooyuenue,
B COYETAaHUU C BHEAYJUTOPHOU paboToii ¢ 1eablo (GOpMUPOBAHMS U PAa3BUTHA MPO(eccrOHATBHBIX
HAaBBIKOB 00yYarOIINXCs.

Pazbop xonkpemuvix cumyayuii (Memoo Keiic-cmaou) - 3T0 UHTEPAKTUBHBIN METOJ] OpTaHH-
3auu 00y4eHHs Ha OCHOBE OIMCAHMS U PEIICHUs] KOHKPETHBIX MPOOJIEMHBIX CUTYalluil (OT aHTIH-
CKOTO «Case» - ciydaif). CTyneHTaM HpeiaraloT OCMBICIHUTh PEATbHYIO KU3HEHHYIO CHUTYAIUIo,
OIMCaHHE KOTOPOW OJHOBPEMEHHO OTPaXKaeT HE TOJBKO KaKyl-TH00 MPaKTUYECKYIO MpodieMy, HO
U aKTyaJu3UpyeT OIpe/eleHHbI KOMIUIEKC 3HaHUN, KOTOPbI HEOOXOAUMO YCBOHUTDH IPH paspeliie-
HUM AaHHOW mpoOieMsl. [Ipu 3ToM cama mpoOieMa He UMEET OJJHO3HAYHBIX peIIeHU. DTOT METO[
JaeT BO3MOXKHOCTh MPOSIBUTH MHHUIIMATHBY, TOYYBCTBOBATh CAMOCTOSATEIHLHOCTh B OCBOEHUU TEOpe-
TUYECKUX MOJIO0KEHUI U OBJIQJICHUN NPAKTUYECKUMU HaBblkaMu. He MeHee BaXXKHO U TO, UTO aHAIU3
CUTYalluil JI0BOJIbHO CHJIbHO BO3JIEHCTBYET Ha MPOQECCHOHATM3AIMIIO CTYACHTOB, CIIOCOOCTBYET UX
B3pPOCJIEHNUIO, ((OPMUPYET UHTEPEC U MO3UTUBHYIO MOTHUBALIMIO K y4eOe.

CryneHTam mpeiaraloT OCMBICIHUTh PEAIbHYIO KU3HEHHYIO CUTYAIIHIO, OMKUCAaHUE KOTOPOU
OJIHOBPEMEHHO OTpa)aeT HE TOJBKO KaKyl0-JIMOO MPAaKTHUECKYIO MpOoOJIeMy, HO U aKTyaIu3upyeT
OTpeeNICHHbI KOMILIEKC 3HAHHUM, KOTOPbI HEOOXOIUMO YCBOUTH MPHU Pa3pelieHUuu JaHHOW Mpo-
61eMbl. DTOT METO/I Ja€T BO3MOXKHOCTh TPOSIBUTh HHUIMATHBY, TOYYBCTBOBATh CAMOCTOSITEIbHOCTh
B OCBOCHUHU TEOPETHUYECKHX MOJIOKEHUN U OBIIAJICHUH NMPAKTUYECKUMH HaBbIKaMu. He MeHee BaxHO
U TO, YTO aHAJIM3 CUTYAIlMi JJOBOJIEHO CHJIBHO BO3CHCTBYET Ha MPO(ECCHOHATN3AINIO CTYICHTOB,
CHOCOOCTBYET MX B3POCIEHUIO, GOPMUPYET UHTEPEC U MO3UTUBHYIO MOTHBALIUIO K yueOe.

Dacunumayus - 3TO WHCTPYMEHT, MO3BOJSIOMIMN CTUMYJIMPOBAaTH OOMEH HH(OpMaIUei
BHYTpHU rpynnbl. Gacunuranus MO3BOJSET YCKOPUTH MPOLIECCH OCO3HAHU S, CTUMYJIUPOBATh TPyI-
noBylo auHamuKy. Ilemaror B xoze (acmimTanmuy MOMOTAeT MPOIEcCy IPYMIIOBOTO OOCYXIEHUS,
HAMpPaBIIAET 3TOT MPOIIECC B HYKHOE PYCIIO.

PexomeHyeTcst MPOBOANUTH COBMECTHOE OOCYKACHUE M aHAIN3 MPOOJIEMHOM CUTYaIllH, BO-
IIpoca WIN 3aJ1a4H.

Buoeoananuz - 3To0 UHCTPYMEHT, MPEICTABISIOMNN COOOM TEMOHCTPAIUIO BHIECOPOJIUKOB,
MOJITOTOBJICHHBIX MpenojaBaTeieM, WM BUIe03annucell, Ha KOTOPhIX YYaCTHUKH Mpoliecca 00yueHus
JIEMOHCTPUPYIOT pa3Hbl€ TUIIbI IOBEIEHUSI B KOMMYHUKaTUBHOW cuTyaluu. Bujaeoananus no3Bosser
HarJIsiJHO PaCCMOTPETh JOCTOMHCTBA U HEAOCTATKU Pa3HBIX TUIIOB KOMMYHUKALIHUH.

Memoo npoexmog - ecTb UHTEpAaKTUBHAs TBOpUYECKas, KaK MpaBWIIO, IPyNIoBas padoTra 1o
PELICHNIO NPaKTUYECKON 3aJaui, LN U COAEPIKaHUE KOTOPOH ONPEAEIAIOTC CTyIeHTaMU U OCY-
LIECTBIISAIOTCA UMH B IIPOLIECCE TEOPETUUECKON MPOPaOOTKU U MPaKTUUECKON peanuzauuu. [Jis kom-
IUIEKCHOTO pelleHHs 3a7ay 00ydeHus: Oy1yT UCIOIb30BaHbl PA3JIMUYHbIE IPOEKTHBIE METObI, B TOM
YlCJie BBIIIOJHEHNE TBOPUYECKUX MPOEKTOB, LIEIBI0 KOTOPHIX SIBISIETCS BKIIOYEHHUE CTYIEHTOB B MPO-
1ecc NpeoOpa3oBaTeIbHON JEATEIBHOCTH OT Pa3pabOTKU U1 J10 €€ OCYLIECTBICHHUS.

6.1. TpeGoBanusi K ayTuTOpUAM (MOMeENIEHUSIM, MeCTaM) /IJIsl IPOBeIeHNsl 3aHATHIH

- Jlnst mpoBeneHus JEKIIMOHHBIX 3aHATHIA MO AUCHUIUIMHE TPEOyeTCsl ayAuTOpHs, OCHAIICH-
Has BI/I)IeOHpoeKTOpOM, HAaCTCHHBIM 3KpaHOM 158 KOMHI)IOTepOM;

- JInst mpoBeaeHust 1abopaTopHBIX 3aHATHI TpeOyeTrcs Jaboparopus, OCHAIIEHHAs CIICIHAIH-
31/IpOBaHHBIM O60py210BaHI/IeM JJIs1 BBITIOJIHCHU ST 3KCHepHMeHTaJIBHLIX pa60T.

- Jlnst mpoBeieHust TPaKTHUECKUX 3aHATHI TpeOyeTcs cTaHaapTHAs Ay TUTOPHSL.

6.2. TpeGoBaHusi K 000PYI0BAHUIO PA0OYMX MECT NMPeNnoaBaTeisi U 00y4aIOIUXCS
- PaGodee mecTo mpemnogaBatelns JOIDKHO OBITh OCHAIIIEHO BHICONPOSKTOPOM U, HOYTOYKOM



- O0y4aroUXcsl TOJKHBI BHIIOJIHATH Ja00paTopHbIe pabOTHI 32 CIEUANIbHO 000pyI0BaH-
HBIMH J1a0OPaTOPHBIMU CTOJIAMU;

6.3. TpeOGoBaHus K cieHAJIM3HPOBAHHOMY 000PYA10BAHHUIO

[TopTaTUBHBINM aHAIU3aTOP PACTBOPEHHOIO KKUCIoposaa — 1 WIT., ocymuTensb nocyapl — 1 mr.,
cnektpodoTomerp — 1 WIT., ABYXKaMEPHBIN XOJOMIBHUK — 1 1IT., neHTpudyra — 1 mwr., aHanmuzaTtop
xuakoctu pH-merp-uonomep-BIIK-repmookcumerp — 1 wr., «Okenepr—001» — 5 wr, npubop s
BEPTHU-KAJIILHOTO 3jekTpodopesa — 1 IMIT., UCTOYHUK NUTaHUS Ui dyekTpodopeza — 1 mrT.,
TepMopeakTop — | mIT., BOJbTAMIEPOMETPUUYECKUN aHAJINU3AaTOp C BPALIAIOIIMMCS JUCKOBBIM
ANEKTPOAOM — 1 MIT., BeChl aHA-TUTHYECKHUE — 2 IIIT., aMIIEPOMETPUUECKHI raibBaHOMOTEHIIMOCTAT —
| mT., amMnepo-MeTpuuecKuil rajbBaHO-NOTEHIMOCTAT — | IIT., MEmlajJka MarHutHas — 6 IT.,
MOABEMHBIM CTOMMK — 6 IIT., OaKTepHIUAHBIA oOimydarenb — 1 mr., doromerp — 1 mir.,
NEKTPOIUINTKA — | MIT., aBTOMAaTUYECKUE MUIIETKU IEPEMEHHOT0 00beMa — 15 1IT., IepcoHaIbHBIN
KOMIThIOTEp — 6 IIT., IKaQ BBI-TSKHON MOYJIbHBINA — 1 MIT.

Xumunyeckast mocyaa: crakansl (30-300 mi), mepHbie KoaObI (25 mut, 50 mi, 100 v, 250 mi),
MepHbie TIHHAPHI (50 M, 100 M, 500 M), TepMOCTOKHE TUIOCKOIOHHBIE KOJIOBI (200 mut, 250
MJT), CTYIIKH, TIECTHKH, OropeTku (10 mi, 25 mir), mpoOupkwu.

PeakTuBbl: aMHUHOKHCIOTHI, OPraHUYECKHE M HEOpPraHWMYeCKHUe COJNHU, caxapa, HEeopraHu-
YECKUE U OPraHNYECKHE KUCIOTHI, LIEIOYH.

Mebenb: CTOJIBI U CTYIbs ¢ KOJMYECTBOM MMOCaA0YHBIX MecT — 20 MIT., JOCKa JUIsS HallUCaHUs
menoM — 1 1.

6.4. TpeGoBaHus K MPOrpaMMHOMY O0ecrie4eHHI0 Y4eOHOr0 nmpouecca
- mporpammHsIii maket Microsoft Office.

7 llepeyeHb OCHOBHOM M JOMOJHUTEJIbHOM y4eOHOM JIUTEPATYpPbl, HE00XO0-
AUMOH VISl OCBOCHMS JUCHMILIMHBI (MOXYJIA)

7.1 OcHOBHAas1 JIUTEepaTypa

1. Apnsnos B.A., Kamanuna O.A. buokatanu3atopsl HA OCHOBE MMMOOMIM30BaHHBIX MUKpPOOpPTa-
HU3MOB: TEOPETUYECKHE OCHOBBI CO3JaHUS U OCOOEHHOCTH MPUMEHEHHsI B OMOTEXHOIOTUU: MO-
Horpadus / Apnsnos B.A., Kamanuna O.A.— Tyna : U3g-so Tyal'V, 2019 .— 146 c.

2. buoceHcopbl 1 OMOTOIITUBHEIE 3TIEMEHTHI : yueb. mocodue / O. H. TTonamopesa [u ap.] ; Tynl'VY,
HOI] "DOxobuorexnonorus" .— Tyna : U3g-Bo Tynl'Y, 2012 .— 202 c¢. — 12 7k3.

3. Tlonamopesa O.H. buocencopsl. [IpuHunnbl GyHKIMOHUPOBAHUS U MIPAKTHYECKOE IPUMEHEHHE :
yueb. nocodue / O. H. [lonomapesa, A. H. Pemerunos, B. A. Andepos ; Tyal'V; HOL "Oko-
o6uorexnonorua" .— Tyna : U3a-Bo Tynl'VY, 2007 .— 255 c. : uin. — 21 3Kk3.

7.2 lonosHUTEILHAS JIUTEpPATYypa
1. Orrunc, b. Xumunueckue u 6uonoruveckue cencopsl / b.Orrunc;nep.c anrin.M.A.CiauHkuHa
non. T.M.3umunoii,B.B.Jlyananna .— M. : Texnocgepa, 2005 .— 336¢. : un. — (Mup snekrpo-
HUKH) — 13 3K3..
2. OcHOBBI (PYHKIIMOHMPOBaHUsI OnoceHcopoB : yued. mocobue / O. H. Ilonamopesa [u np.] ; Tyn-
I'V; Hayu.-o6pa3oBat. uentp "Oxkobuorexnonorus" .— Tyna : U3g-so Tynl'V, 2011 .— 205 c. :

UIL. — 5 DK3.
3. Orro, M. CoBpeMeHHbIE METO bl aHATUTHYCCKON XuMuH : [yaeOHuK]:B 2 1. T.II / M.OTTO;IIEp.C
4. buocencopsl B Poccuu : monorpadus / A. H. Pemerunos [u ap.] ; Tynl'Y .— Tyna : U3a-Bo

Tynal'y, 2007 .— 111 c. : n.

5. Bbynuukos, I'. K. MoaudunupoBaHHbIE 3J1EKTPOIBI AJIs BOJIBTAMIIEPOMETPHH B XUMUU, OUOIIOTUN
u meaunuee / I'. K. bygaukos, I'. A. Eptiorun, B. H. Maiictpeako .— M. : BUHOM. Jla6. 3ua-
Huii, 2009 .— 416 c. : ., Tabn .— (MeToapl B XumMuu) - 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. buoxumuueckue metonsr ananusa / I'. K. Bynaukos [u ap.] ; coct. b. b. /[3antues ; nmox pex. b.
b. JI3antueBa ; PAH , Ota-uue xuMuu 1 Hayk 0 Matepuainax, Hayd. coBeT 1o aHajuT. XUMUM .—
M : Hayxka, 2010 .— 392 c. : un., tabn .— (IIpobGaemsbl ananutrueckoit xumuu ; T. 12) .— ABT.
yKa3aHbl B KOHIIE KH . — 1 9K3.

8 Ilepeuenn pecypcoB HHGOPMAUMOHHO-TEJEKOMMYHHKAIIMOHHON CeTH

«I/IHTepHeT», HQOﬁXOI[I/IMLIX AJIF OCBOCHHUA NTUCHUITJIMHBI (MOI[yJIH)
1. Hayunas onektponnas  Oubnuorexka TylbcKOro TOCYJapCTBEHHOIO YHUBEPCHTETA

(http://library.tsu.tula.ru/news/news.htm) ¢ npegocTaBiieHHEM IOCTyMa K 3JICKTPOHHBIM

pecypcam, B TOM YHCIIE:
— OnextpoHHbI ynTanbHbIM 3a1 "BUBJIMOTEX"
— Hayunas snextponnas 6ubnuorexa (http://elibrary.ru/defaultx.asp )
— PedepartuBras ©6a3za ganHeix SCOPUS, moctyn  go 31 wmas 2015 roma

(http://www.scopus.com)

— DnexkTpoHHO-OMONHoTeyHast cuctema u3ngatenbeTBa "HOpaitt", noctyn no 1 utons 2015 roma
(biblio-online.ru)
— DmnektpoHHo-OuOnMoTeunas cucreMa «IPRbooks», moctym no 18 wurons 2015 roga
(http://www.iprbookshop.ru/ ).
2. DneKkTpoHHas Ooubnmoreka Nmnepckoro KOJUIe/Ka
(http://www.imperial.ac.uk/library/ejournals/al.html).
3. Tlepeuenp 3apyOCKHBIX OMOIMOTEK, CHEIHATM3UPOBAHHBIX XUMUYCCKUX HIIA MMEIOIIUX

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

4. DnekTpoHHas OMOJMOTEKAa POCCHUUCKMX NEPHOIWYECKUX u3gaHui - ¢ 1990 roma mo
HacTosimee BpeMss - okoo 500 HamMeHOBaHMH Tazer W KypHasoB.Public.ru
(http://www.public.ru)

5. DmnextpoHHas O6ubmmoreka. O6nmacTu 3HaHUA - OMONOTHs, OMOTEXHOJIOTHUS, MEIUIIMHA,

XMMUsS, MaTeMaTHKa, (pu3uKa, acTpOHOMHS, HAYKH O 3emiie, dKOJIOTHs, MHPOpPMATHKa,
sKoHOMHKa, rpaBo.Springer LINK. (http://www.springerlink.com/home/main.mpx)
6. DnextponHas Oubnamoreka. OOmacTu 3HaHMA - PU3HMKa, MaTeMaTHKa, HHPOPMAITMOHHBIC

HAYKH, XMMUSI, HAYKU O JKU3HH, HAYKH O 3eMJie, SKOJIOTHSI, HHKCHEPHBIC HAyKH, SKOHO-
MHKa, collMajbHbIe U rymanuTapHbie Hayku. IDEALibrary. (http://www.idealibrary.com).

9 IlepeyeHb HMH(POPMANMOHHBIX TEXHOJIOTHMH, HEOOXOAMMBIX Jsl OCYy-
IIEeCTBJICHUsI 00Pa30BaTeJIbLHOI0 MPOLECCa MO0 AUCHMILIMHE (MOAYJII0)

9.1 IlepeyeHb HEOOXOAMMOIO €KEroAHO OOHOBJISIEMOIO JIMIIEH3MOHHOTO W
CBO0OHO PACIPOCTPAHAEMOI0 MPOrPAMMHOI0 o0eceYeHusl, B TOM YUCJe oTeYe-

CTBCHHOI'O TPOU3BOJACTBA
1. Omnepanuonnas cuctema 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 NPOdecCHOHANBHBIX 0a3 JaH-

HBbIX " I/IH(l)OpMallI/IOHHLIX CIIpaBOYHbLIX CUCTEM
CoBpeMeHHbIe PO ecCHOHATBHBIE 0a3bl JAHHBIX W MH(POPMAIIMOHHBIE CIIPABOYHEIC CHCTEMBI HE TPEOYIOTCSLY.



