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1. OFBEM JUCHHUIIJINHBI
Beero: 4 3aueTHBIX eMHHUIBI TpynoeMKocTH (144 akaneMuueckux yaca)

3aounas popma obyuenns

Bun yueGHolt paboTbl Hancd Cfaurp

JUCIHIUIHHY 6

AyanTopHble 3aHATHSA (KOHTAKTHAas padoTa ¢

npenojaBarejieM), BCero 4acos 14 14

B TOM YHCJIe:

Jlexkuu 8 8

[IpakTHueckue 3aHATHS 6 6

CamocTosiTeTbHAS paboTa, BCEro 4acoB 130 130

B TOM YHCJIE:

[ToaroToBxa k 3aueTy 18 18

KonrponsHas paborta 18 18

Jlpyrue BUJIbI CAMOCTOSTENLHON PaboTh 94 94

Bun npomMexyTodHoii aTTecTAIHHA 3a4eT 3a4er

Ob6mas Tpy10eMKOCTh THCHHILIHHEI H TPYI0eMKOCTh 110 144 144

ceMecTpaM, 4acoB




2. MECTO JUCIHUILIMHBI
B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBI

Jucnummaa «MeToabl GHOTEXHOIOIHYECKOH OUYHCTKH Cpell» BXOAMT B 4acTh (GopMHPYEMYIO
VUaCTHHUKAMH 0Opa3oBaTeNbHBEIX OTHOHICHHM mucHMIUIAH Onoka 1. M3ydenue JIMCIUILUIMHBL
GasupyeTcsa Ha pe3yibraTax o0ydeHHs, c()OPMHPOBAHHBIX IPH H3YYECHHH CJICAYIOMMX MUCIMILIHH:
«Mukpobuosorus», «Beenenne B OuorexHonoruro», «Ilpomeccsl m anmapaTel OHOTEXHOJIOTHHY,
«Knerounas GuorexHomorusy, «[eHeTHUeckass WHKEHEPUS», «DKOIOTHYECKas OHOTEXHOJIOIHs»,
«OCHOBBI OHOXHMMHH M MOJIEKYJISIPHOM OHOIOrHmY.

Pesynbrarel 00yueHHs 10 MJMCHMIUIMHE HEOOXOAMMBI /I OCBOEHHs IOCJIEAYIOMIMX
JTUCHMIUIAH: «MeTojsl aHanmu3a B OHOTEXHOJOIHYECKHX INPOM3BOACTBAaX», «bnobezomacHOCTh U
TEXHOICHHbIE DPHCKH B OHOTEXHOJIOTHH», «be3omacHOCTh OSKCIUTyaTanun OHOTEXHOIOMHYECKHX
YCTaHOBOK», «BONBINOH NpakTHKYM 1O OHOTEXHOJOTrHH», «BHOTEXHOJIOIMYECKHE IPOLECCHl B
[IPOMBILIEHHOCTH.

3. INIAHUPYEMBIE PE3YJIbTATbI ObYYEHUWA

Llenb OCBOEHHSI THCIMIUTHHEL: 00y4eHHe OCHOBAM HCCIIeIOBAHHS M pa3padOoTKH COBPEMEHHBIX
OHOTEXHOJIOTHIECKHX METOIOB OYHCTKH OKpY)Karollel cpe/pbl; popMHpOBAaHHE Y CTYJAECHTOB HaBBLIKOB
NPUMEHEHHS METOI0B OHOTEXHOJIOTHH JUTS 3alIUThI OKPYKalOLeH cpe/ibl.

3ajauaMH JTACHMIUIMHE] ABJISIOTCS: ()OPMHPOBAHHE 3HAHHH O €CTECTBEHHBIX OHOIOTHUECKHX
mporeccax, MPOMCXOAIIMX BO BCeX IMPHUPOIHBIX 3KOCHCTEMAaX W NPHHIMINAX HX HCIONL30BaHHS B
OMOTEXHOJIOTHYECKUX METO/aX; 00yUCHHE TeOPETUKO-METONOJIOTHYECKHX OCHOBAM H IPAKTHYECKHM
HaBBIKAM TPUMEHEHHSI COBPEMEHHBIX METOJIOB YTHJIM3AIMH BCEX BHIOB 3arpsA3HEHHH, CBA3AHHBIX C
XO3SIMCTBEHHON JEATENLHOCTEIO UEJIOBEKA

Komnerenuuu, GopMupyeMble B pe3y/IbTaTe OCBOCHUS JHCHHILIMHBL
- Bemonnenne paboT 1O BHEAPEHHIO TEXHOJOTMYECKHX IPOLECCOB IIPH  IPOMBIILIEHHOM
MPOM3BOJICTBE  JIEKAPCTBEHHBIX CPEACTB M  YNpPaBIeHHE IPOMBIIUIEHHBIM  IIPOH3BOJICTBOM
nexapcTBeHHBIX cpenacts ([TK-2); |
- Beimonnenue paGoT 1Mo BHEAPEHUIO OHOTEXHOJIOTHYECKHX METOJIOB B IIPOM3BOICTBO, IEpepaboTKy H
XPaHEHHUIO MTPOJIYKIHH CEIBCKOX03IHCTBEHHBIX pacTeHuH 1 )KUBOTHBIX (I1K-3);

- BrimojiHeHHe CTAHIAPTHBIX TEXHOJOTMYECKHX OIllepaluii B aKBaKylIbType M IPOBEACHHE padoT
MOBBIIEHHIO KAYECTBA TIEpepaboTKH IPOMBICIOBBIX THAPOOHOHTOB U pbIOHO#M mpoxykiuy (T1K-5).

B pe3ynbprare H3ydeHHs JUCIHIUIHHE! 00YHAIOMTUHCS TOJDKEH:

- 3HaTh OCHOBHI OHMOTEXHOJIOTHH, OCHOBHBIE OHOOOBEKTHI M MeETOJAbl padOTBl ¢ HHMH;
BaKHEHIIIHE IPOU3BOJICTBA ITPOMBIIUICHHOM, MEIMIIMHCKOH, CEIbCKOX034HCTBEHHOM, KOJIOIHIECKOH
OMOTEXHOJIOTHH; OHOTEXHOJOIHYECKHE CHOCOOBI OrpaHMYECHHS AHTPONOIEHHOrO BO3JCHCTBHA Ha
OKPY)KAIOLIYIO Cpedy H CIOCOObI €€ O3J0POBJICHHS OHOTEXHOJOTMYECKMMHM METOaMHM, IpaBuiia
TeXHUKH 0e30MacHOCTH, MPOM3BOACTBEHHON CaHHTApHH, MOXAPHOH 0e30macHOCTH M OXpaHbl Tpynda
(s TIK-2, TIK-3).

- ¥MeTh OCYIIECTBIATH TEXHOJIOTHYECKHH IIpOIlecC B COOTBETCTBHH C DEIJIAMEHTOM H
HCIIOJIB30BaTh TEXHHYECKHE CPEACTBA ISl H3MEPEHHsI OCHOBHBIX MapaMeTpoB OHOTEXHOIOIMYECKHX
IPOLIECCOB, CBOMCTB CHIPhS ¥ NPOJIYKIHH; OLEHHBATh TEXHHYECKHE CPE/ICTBA U TEXHOJIOTHH C YYETOM
9KOJIOrHYECKUX nocnencTBuid ux npuMenenns (i [1K-2, T1K-3, ITK-5).

- Buagerp MeToIaMH TUIAHHPOBAHHS, TMpoBeAeHHS H 00paboTkM OHOTEXHOJIOTHYECKHX
9KCIIEPUMEHTOB; METOJIaMH OYHCTKH W CTEPUIIM3AIlMU BO3AyXa, KOHCTPYHPOBaHHs M CTCPHJIM3ALHH
NUTATENILHBIX CpeJl; METOJaMM IUIAHHPOBAHHsS, NPOBEACHUS H 00pabOTKH OHMOTEXHOIOTHYECKHX
sxcniepuMenToB (s [1K-2, TIK-3, ITK-5).



4. COIEPXXAHUE JUCHUIIJIMHBI
4.1. YueOno-reMaTHYECKHH MJIaH

Ounas gopma obydenusi

KosnuecTBo 4acoB

Homep KOHTAKTHOI padoTsl ¢

HaumeHnoBanue pa3aea,

Pybe:x | pasaena, SR npenoaaparTeemM
TeMbI I[IpakTH4ecKue
Jlekuun
padoThI
Tema 1. DKoIOrHYECKHE ACIEKTHI
1 OHOTEXHOJOTHH. AHTPOIIOT€HHEIE 2 2
(paxTOpEI 3arpsA3HEHHS
PyGex 1 ) Tema 2. Knaccupukauyu TOKCHYECKUX 5 4
COEIMHEeHH I, MEXaHU3MEBI HX JICHCTBHS
3 Tema 3. bruorpancdopmanus 5 6
3arpsA3HAIONIMAX BEIIECTB
4 Tema 4. MeToasl 6HOTEXHOIOTHYECKOI ’ 6
OYHCTKH CTOYHBIX BOJI
PyGen 2 5 Tema 5. MeToipl GHUOTGXHOJIOI‘H‘-ICCKOI‘;I 2 4
OYHCTKH BO3JYIIHOH cpe/ibl
6 Tema 6. MeTo1pI GHOTEXHOIOTHYECKOI 4 6
OYHCTKH TI0YB
Beero: 14 28
3aounas dopma obyuenust
Hiklea IEO.HH']CCTBO 4acoB
pasiena, HaumenoBanue pasgena, KOHTAKTHOIi paboThl ¢ npenojaBaTeeM
TeMbI IIpakTuyeckne
TEeMBI Jlexoun
padoThI
Tema 1. DKomorHYeCKHE ACTIEKTEI
1 OMOTEXHOJIOTHH. AHTPOIIOTEHHBIE 1 1
(hakTopsl 3arpA3HEHHS
5 Tema 2. Knaccuuxarnmm TOKCHUYECKHUX 1 1
COeIHHEHHH, MEXaHU3MBI UX JICHCTBHS
3 Tema 3. buorpanchopmanus 1 1
3arps3HSIONINX BEIIECTB
4 Tema 4. MeToibl GHOTEXHOIOTHYECKOH 5 1
OYHCTKH CTOYHBIX BOJI
5 Tema 5. MeToasl 6HOTEXHOJIOTHYECKOH 2 1
OYHCTKH BO3IYIITHOH Cpebl
6 Tema 6. MeToapI GHOTEXHOIOTHYECKOM 1 1
OYHCTKH TOYB
Bcero: 8 6

4.2. Copep:xanne JeKIHOHHBIX 3aHATHH
Tema 1. Ikonozuueckue acnekmol Guomexronozuu. AHmMponozeHnvie HaKmopol 3a2pA3IHeHUA

DKOJOTHYeCKas OMOTEXHOJIOTMS KaKk HOBas KOMILIEKCHAsS OTpacib OKOJIOTHYECKH Oe30macHbIX
npon3BoacTB. OCHOBHBIE OJTalbl pa3BATHA dKoylormueckod OuorexHosjornu. Ilytn cosnanus
9KOJIOTHYECKH 0e30MacHbIX IPOM3BOJCTB. AHTPOINOIEHHOE BIMSHME HA OKPYXAIOIIYI Cpeny.
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Kcenobuotuku. Kcenobnoruueckuit npoduias okpyxaromei cpenbl. THIIBI 3arpA3HeHHH OKpyKatomen
cpensl. JlokanpHbIe, perHOHATBHEIE H T100aNbHBIE 3arpsa3HeHHs W MX XapakrepuctHka. OcobeHHOCTH
3arpsSI3HEHHS] 3KOCHCTEM KCEHOOMOTHKAMH, TOKCHKAHTAMH M JPYTMMH XHMHYECKHMH BEIIECTBAMH. -
[lpombrmeHHEIle  MCTOUHMKH  XHMHYeCKOro  3arpssHeHuss Ouocdeprl. ['opHOnmoOrBaromas
IPOMBIIUIEHHOCTh.  TerulosHepreTHka.  Merautyprudeckas  H  MeTalnooOpabarsiaromas
IPOMBIIUIEHHOCTh. XHMMHYecKasi MPOMBIIIEHHOCTh. JloObda, TpaHCHOPTHpPOBKa H IepepaboTka
He(TH. ATOMHas NPOMBIIUICHHOCTh. [paHcmoprHoe 3arpsasHeHHe. (CenbCKOXO3SHCTBEHHOE
3arps3HeHHe. MuHepanbHble U opranndeckue ynoopenus. Ilectuiuasl. Texnorennoe u naboporeHnoe
3arps3HeHHe.

Tema 2. Knaccugpuxayuu moxcuueckux coeOuHeH i, MEXanuzmol ux oeicmeusn

Knaccuduxarys Mo mpoHCXOXK/ISHHIO, CIoco0y MCIOTB30BaHMS YEIOBEKOM, 110 MEXAHU3MY JeHcTBHS
TOKCHKAHTOB, MO CIOco0y HM30JMpOBaHUS M3 OMOJIOrMYECKOro MarepHalia, IO NPOHCXO0XKICHHIO H
npyrue. BeriectBa — HHTHOHTOPBI XOJMHACTEPA3bl, CYNIbQTUAPUIBHEIE SIBI, BEMECTBA, OIOKHPYIOIIHE
KHCIOPOANEPEAIONYI0  (YHKIMIO  KPOBH:  yrapHblif ras, MeTreMorio0HHOOOpasoBaTeny,
reMOJIUTHYECKHE STl CHHIIIBHAS KHCIIOTA B €€ COJIH, OIOKHpYIOIIHe TKAHEBOE IbIXaHHE.

Toxcuunble coemuHeHus a3orta, ¢pocdopa, cepbl, HCTOYHHKH HX MOCTYIUICHHS B OKPYXKAIOIIYIO CPEy,
MEXaHH3MBI TOKCHYECKOTO JeHCTBHA. TsKemble METaTB: HMCTOYHMKH TOCTYIUICHHS, XapakTep
HaKOIUICHUS B JKUBBIX opraHu3Max. OpraHudecKHe TOKCHKAHTBI, MOJMIMKIMYECKHE YIIIEBOJOPOJIBL,
MOJUXJIOpHPOBaHHBIe OHdeHMIbl. SNOBUTHIE TalOreHNPOM3BOJHEIE, ANBIETUIbI, KETOHBI, CIHPTEL
OCHOBHBIE KJIACCHI IECTHIHOB U repOununos. Juokcunsl. HedTh 1 0TX0nEI €€ mepepaboTky Kak OIMH
M3 OCHOBHBIX (DaKTOPOB 3arpsi3HEHHUs OKpyXKawomiedl cpenpl. AKTHBHBIE (DOpMBI KHCIOpOJa, O30H,
cB0OOIHbIE pauKaIbl. MeXaHu3Mbl 3alUThI OT TOKCHYECKOr0 AeHCTBHS KHCIOPO/a.

DaxTopbl, BIHMAIOIIHNE HA TOKCUYHOCTb. SIBIeHMs, HaOmrojaeMble NPH UTMTENBHOM BO3JCHCTBHH
ToKcHKaHToB. Crnenunanbhble (opMbl TOKcHYeckoro mpouecca. MMMyHoTOKCH4YHOCTB. MyTarenHoe,
TeparoreHHoe W 9MOPHOTOKCHYECKOe JeHCTBHE KCeHOOHOTHKOB. XHUMHUYECKHI KaHIeporeHes.
PasnooOpa3ue KaHIEPOreHHBIX BEINECTB [0 XHMUYECKOH CTPYKTYpe M IPOHCXOXKIECHHIO BEIIECTB. .
Buner  u3buparensHOM — TOKCHYHOCTH.  Pasjmpaxaromee — geiictBHe.  JlepMaTOKCHYHOCTS,
IIyJIbBMOHOTOKCHYHOCTE, [€MaTOKCHYHOCTh, HEHPOTOKCHYHOCTb, TeNaTOKCHYHOCTh, HEQPOTOKCHIHOCTS.
Tokcu4yHOCTh NE€KApCTBEHHBIX CpeacTB. (OCOOCHHOCTH IPOBENCHHS XHMHKO-TOKCHKOJIOTHYECKOIO
aHAJTM3a JICKAPCTBEHHBIX CPEJICTB.

Tema 3. Buompancopmayua 3a2pA3HAIOMUX 6eL{eCME

Muxkpobnass perpamanusi opraHHuecKHUX 3arps3Hutreneil. BuorpanchopManus u OHOZOCTYHMHOCTB.
®usnonoro-6MoxuMuyecKkHe 0COOEHHOCTH MMKPOOPraHH3MOB-JIecTpyKTopoB. KomerabommsM Kak
YHHKAIBHBIH IIPOIECC Pa3NOKEHUSI TOKCHUECKHX BEIIECTB, CBOMCTBEHHBIH MHKPOOPraHH3MaM, €ro
Ouonmornueckuii cMbica. [Ipobnembl, cBa3anHble ¢ MHKpPOOHONOrHYeCKON nerpagamuedl TOKCHYECKHX
BemecTB  (cTabMIBHOCTE MHKPOOOLEHO30B, HCCIEOBaHHME IIyTeH JerpajaliH, YIpaBIcHHE
ectecTBeHHON MuKpoduiopoir u ap.). Ilyru MukpoOHO#H necTpykuuH He(TSHBIX YIIE€BOJOPOIOB.
Buonerpanmaius mnapaguHOBBIX, Ha(TEeHOBBIX, apOMAaTHYECKHX YIJIEBOJOPOJOB. MeXaHH3MBI
Omojierpaialiui MOJHIHKIHIECKUX apoMaTnieckux yriesonoponos (ITAY). OcobernocT npoueccos
pa3loKeHus IMECTUIMIOB MHKpoopraHu3Mamu. lcronbzoBaHHe MHKPOOHBIX KOHCOPLHYMOB JUIS
JIerpajanyy 3arpsasaureneii. MeTo el KOHCTPYHPOBAHHS UCKYCCTBEHHBIX KOHCOPIUYMOB.
Hay4yHO-TeXHONOrHYECKHE OCHOBBI IOJYy4YeHHS OMOMacchl MHKPOOPraHM3MOB I  CO3JaHHS
OuOmpenapartos s peMeIWallid MPHPOJHBIX Cpel M U celbekoro xossicrea. Cosnanue
MPOMBIIIICHHBIX INTAMMOB MHKPOOPraHM3MOB. XeMOCTaTHas CeJIeKIMs. XapakTepHCTHKa IUIa3MH[I
Ouonerpamanuu 1 uX OHonoruueckue ocobeHHoctu. Ilepeyenp OakTepHaLHBIX IITAMMOB, HECYIHX
masMuael 6uonerpananuu. Menons3zopanue J[-mma3Muz, KOHCTPYMPOBaHHME INTAMMOB-IAECTPYKTOPOB
in vitro 1 Co37aHHe HOBBIX KaTaOOJNMTHBIX ITyTel, OenKoBas MHKeHepus (HepMEHTOB OHOJErpaallky.
[ToxgGop moxxozsmmx GHOpeareHTOB, CO3JaHHe HOBHIX OmopearenToB. Momuduxauus ¢epMeHTOB,
HallpaBlIeHHbIH MyTarene3. buopeakTopsl.



Tema 4. Memoovt 6uOmMexHON02ZUYECKON OUUCMKI CIIOYHBIX 800

CocTaBbl CTOUHBIX BOJ, TIOJIBEPraeMBIX OHOJNOTMYECKOH OuMCTKe. CpaBHHTenbHAS —OllEHKA
OHOJIOTHYECKMX METOIOB OYHCTKH CTOYHBIX BOJ C MEXaHHYECKHMH, (QU3UKO-XHMHYECKUMH |
XHMHYeCKUMH. Kiaccuukanus CTOYHBIX BOJ M MOC/IE/[OBATENIBHEIE CTAIHH OYHCTKH. XapaKkTepHCTHKA
POLECCOB  adpOOHON OYMCTKH CTOYHBIX BOJA Kak BakHeifmelf orpaciu GuoTexHONOrMH. THIEI
OYHCTHBIX COOPYIKEHHMH B €CTECTBEHHBIX (NOJA OpOIUCHHHA, MOJA (HIBTPALMH H GHOJOrHYECKHE
MPYIB) M HCKYCCTBEHHBIX (GHO(MIBTDEI, a’pOTEHKH) YCIOBHSX. XapaKkTepucTHKa H COCTaB
MHKPO(IIOPEl aKTHBHOTO Hiia H GHOIeHKH. CrocoGhl YTHIIH3ALMH aKTHBHOTO HIIA. XapakTepHcTHKA
aHadPOOHBIX PEAKTOPOB NEPBOTO W BTOPOrO HOKONeHHs. DaKTOPHI, BIMSIOUHE Ha 3} deKTHBHOCTD HUX
(ynkmmonupoBanns. BHOTEXHONOrMYECKas OYHCTKA CTOYHBIX BOJI BOJIOPOCISIMH M BOJHBIMH
pacTeHusIMH. buosioruyeckue npybl ¢ MEKPOBOIOPOCIAMH. Bronorinueckue NpPYyIBI C BEICIIEH BOJHOM
PacTHTEIBHOCTBIO.

Tema 5. Memoow: 6uomexrnonozuueckoii ouucmKu 6030YUIHON cpeobt

OcoGenHocTH — 3arpsi3HEHHs.  BO3AYWIHOH  Cpefbl  KCEHOOMOTHKAamMH. Ilblle- M ra300qmcTKa
NPOMBIIUIEHHBIX  00BeKTOB. TepMHueckHe H KaTaTHTHYECKHE CMOCOOBI OYMCTKH. LIMKIOHBI -
PacnpocTpaHEHHbIC annaparsl nbuleyiaBiuBanus. [Ibuterasoouncraoe o6opynoBanie MOKpOro THIA:
CKpyOOeps1 BeHTypH, IpuMeHeHHe PYKaBHBIX M 3JIEKTPHIECKHX GuIbTPOB. AncopOuus OKCHIOB a30Ta
€CTECTBCHHbIMH LCONHTAMH. 3alMTa BO3JYIIHOrO OacceifHa OT AHTPONOTEHHBIX BO3IEHCTBHIA.
OcHoBHBIE ~THIBI ~ GHOPEAaKTOPOB, HX XapaKTepPHCTHKA U MEPCIEKTHBHEIE  HaNpaBJIEHHUS
ycoBepmieHcTBOBaHMs.  McmonbzoBanne — GuomibTpoB,  OuorazooumcTHTeNnel.  TeXHHUYECKas .
PEKOHCTPYKLHUS, Hepenpo(uIupoBaHne, IMKBA/IAIHS BPEAHEIX TIPOH3BOJICTB.

Tema 6. Memooovt 6uomexHo102UYECKOTl OUUCIKN NOYE

MeTo/ibl OYHCTKH NOYB OT TEXHOIEHHOTO 3arpsA3HEHHSA: MEXaHHUYecKHe, (DU3HUECKHE, XUMUUYECKHE H
bronornyeckye, cpaBHUTEIbHAS XAPAKTEPUCTHKA. TeXHONOrH GHOpEMe/Malii H BO3MOMKHOCTH ce
HCTIO/Ib30BaHus. MHKpOOHAs 04MCTKa MTOYB OT YIJIEBOAOPOIHOTO 3arpasHeHus. DaKkTOpbI, BIMSIOLINE
Ha 3QPeKTHBHOCTL OHOpeMeIHAIIMH: [IHANa30H TEMIIEPaTyp, BIAKHOCTb MOYBbI, BETHYHHA pH noussr,
YPOBEHb  KHCIOPOZd M COACpXKAaHWE HCTOYHHKOB asora W (ocdopa, KOHIEHTpamus, COCTAaB H
OronocTynHOCTS 3arpsi3HATENs. IHTPOAYKIMS HeTEOKHCIOMMX MHKPOOPraHA3MOB B 3arps3HEHHYIO
Mo4By: NMpobIeMb! U mepeneKkTHBEL KoMMepueckue Guonpenaparsl, npeHa3sHAYEHHBIE IS OUHCTKH
mouBbl OT HedTH M HedTenponykToB. (dHTopemenuanms. BuorpanchopMmarms KceHOGHOTHKOB

PacTEHHUSMH. :
Pojib MEKpOOPraHu3MoB B H3MEHEHHH MOJBHKHOCTH M KOHIIGHTPHPOBAHHH METAUIOB B IPHPOJHBIX
cpenax. Tokcumdeckoe feficTBHE METAIIOB HA MHKPOOPraHM3MEI BEINeNTauMBaHMe Kyd H OTBAJOB.
baxrepuanbioe BeimenaunBanye (mojx3eMHOe). BblenaunBaHiHe MHHEPAIBHBIX KOHLIEHTPAaTOB B
anmapatax (4aHOBOE BblUlENauMBaHKE). BHOCOPOUMS MeTamnoB M3 pacTBOpOB. TpaHCIOKALMOHHAS
MHTpalis METAJUIOB B PACTEHHs H HX HAKOIUICHHE THAPOOHOHTAMH.

buojecTpykis ~ KCeHOGHOTHKOB — NHTHONMTHYECKAMH — MHKpoopraHmaMamu.  IlepepaGotka
PACTHTCNILHOTO CHIPBSA M YIJICBOJACOJACPIKAINMX OTXOM0B B OEIOK OJHOKJIETOYHBIX OPraHH3MOB.
CunocoBanue. Komnocrupopanue HOJIeBoe. Komnocruposanne B OmopeakTopax.

Bepmukomnoctuposanue. Texnonornu mnosydenne Guorasa. BrokoHBepcus ¢ IOTyYeHHEM CIHpTA.
YrineBoaopoze! u3 Guomaccsl. OCOOEHHOCTH Pa3BATHS HETPAAMIMOHHOM SHEPreTHKH B Poccn.

4.3. [lpakTHyeckue 3aHATHS

Homep | HaumenoBanue pasnena, HaumeHoBaHHe NPAKTHYECKOIH HopmaTus
pasjena, TEeMbI paboThbl BpEMeHH, Hac.




TeMBI Ouno-3a09Has

dbopma
oby4eHust
Tema 1. Dxonoruueckue
1 SCTIEKTH! GHOTEXHO/IOTHH. Tunel 3arps3HeHni OKpyKalomIei cpesl 1
AHTponoreHusie HakTopsl >
3arpsi3HEHHS
5 % e I{naccm,’pnxaunnv Knaccupukauun TokcHueckux
TOKCHYECKHX COCJIMHCHHUIH, 1

2 COEIMHEHUI, MEXaHU3MEBI UX JECHCTBHA.
MEXaHH3MBI HX JIeHCTBHS

[Tonyuenue GuoMaccel MUKPOOPTaHH3MOB
JUIsL CO3/1aHUs OHOIIpenapaToB st 1
peMeHaIliK IPUPOIHBIX CPeI.

3 Tema 3. buorpanchopmarus
3arpsA3HSIOLIMX BEIIECTB

Tema 4. Meroapr 3
MeTtoapl OHOTEXHOIOTHYECKOH OYHCTKH

4 OHOTEXHOJIOTMYECKOTH 1
CTOYHBIX BOJ
OYHCTKH CTOYHBIX BO/I
Tema 5. Metonpl =
1 MeTo/1bl OMOTEXHOJIOTHYECKOH OYHCTKH
5 OMOTEXHOJIOTHYECKOH 5 1
o BO3JIYIIHOM cpe/Ibl
OYHCTKH BO3YLITHOH CpeJIbl
Tema 6. MeTopl &
o MeTo/ bl OHOTEXHOIOTHYECKOH OYHUCTKH
6 OMOTEXHONIOTHYECKOH 1
[1OYB
OYHCTKH I0YB
Beero 6

4.4. Koutpoabnas pa6ora

Konrponsnas pabora mocesimena OGosee riayGokoMmy wusyuenuio teM: «Kimaccudpukammn
TOKCHYCCKHX COCAMHEHMH, MeXaHW3Mbl HX JelicTBus», «buorpanchopmanus 3arps3HIIONHAX
BELIECTBY, «MeTonbl GHMOTEXHOIOTHYECKOH OYHCTKH CTOMHBIX BOIY, «MeToabl 6GHOTEXHONOTHYECKOH
OYHCTKH BO3AYIIHOM cpenbl», «MeToasl bnorexHomoruueckoi ouucTku rnous». Kontponsnas pabora
odopmisercs B perakrope Word. @opmar kumwkHbi, A4, [Tomst: opopmienuem moneii: nesoe — 30MmM,
npasoe — 10 MM, nmwkHee — 20 MM, BepxHee — 20 Mm. AG3aunsiii oreryn — 1,25 cm. [pudr — Times
New Roman 14, untepsan 1,5. B xonie paGoTsl HieT NPOHYMEPOBAHHBIA CIMCOK HCTOYHHKOB H
JIMTEPATYPhI B AI(aBUTHOM IMTOPSIKE.

5. METOJJUYECKHUE YKA3AHUS JIS OBYYAOIMXCS
110 OCBOEHUIO JUCLUILIMHBI

IIpu npocaylIMBaHHH JIEKIHH PEKOMEHIYETCSl B KOHCIIEKTE OTMEYATh BCE BAYKHBIE MOMEHTEL, HA
KOTOPBIX 3a0CTpseT BHHMAHHE IIperojaBaTellb, B YaCTHOCTH T€, KOTOpPBIE HAIpaBlIeHLl Ha
Ka4eCTBEHHOE BBLINOJIHEHHE COOTBETCTBYIOMICH MPAKTHYECKOH paboThL.

IIpenonaBarenemM 3amaHHPOBAHO HCIONB30BAHHE MPH YTEHHH JIEKIHH TEXHOJIOTHH y4eOHOI
muckyccun. IToaromy pekomenmyercs (QUKCHpoBaTh At ce0si MHTEPECHBIE MOMEHTHI C IENLI0 HX
aKTHBHOT'O OOCYX/ICHHS Ha JUCKYCCHH B KOHIIE JICKIIHH.

3a70roM KayeCTBEHHOI'O BBINOJHEHHS MPAKTHYECKHX paboT SBISETCS CaMOCTOATENIbHAS
MOJIrOTOBKA K HUM HaKaHyHe IIyTEM IIOBTOPEHHS MaTepHaJIOB JeKnuil. PekoMeHJyeTcs MOoAroTOBHTH
BOIIPOCHI 10 HEACHBIM MOMEHTaM H 00CYIUTE UX C IIpernojaBareieM B Haualle PaKTHYeCKOH padoThl,

IlpenoaBateneM 3amIaHHpPOBAHO IIPUMEHEHHE HA MPAKTHYECKHX 3aHATHAX TEXHOJIOTHI
pa3sBHBAIOINEr0 00y4YeHMsl, KOJUIGKTHBHOTO B3aMMOIEHCTBHS, pa3bopa KOHKPETHBIX CHTYAIIHA.
ITosToMy mpHBETCTBYeTCS IPYNIOBOH METOJ BBIIOJHEHHS MPAKTHYECKHX paboT, 3alUThl OTYETOB, a
TaK)Xe B3aHMOOIIEHKA ¥ 00CYy:K/IeHHe Pe3yJIbTaTOB BEINIOJIHEHHS MPAKTHYECKHX paboT.

PexoMenmyercst TmarensHo npopabaThiBaTh MaTepHal AUCHMIUIMHBEI TPH CaMOCTOSTEIHHOM |
pabote, ydacTBOBaTh BO BceX (hopmax oOCYKJISHHS M B3aHMOJICHCTBHS, KaK Ha JEKIHAX, TaKk H Ha
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IIPaKTHIECKHX 3aHATHAX B LEJSIX JIYYLIEr0 OCBOEHHS MaTepHala M IOJYYeHHs BBICOKOH OIEHKH 110
pe3yJibTaTaM OCBOCHHS JTHCIIUILIHHEL

BrimonHeH#e caMOCToATENbHOM PaboThl OAPA3yMEBaeT CaMOCTOSTEIHOE H3yHeH e paszienos
AUCIUILTHHEL, MOArOTOBKY K MPAKTHYECKAM paboTaM, BBIOJTHEHHE KOHTPOIBHOH paGoThI, IOATOTOBKY
K 3a4€Ty.

Pexomenyemblii pe;kam camocTosiTesbHoii paboTsr

HaumenoBanmue Pexomenayemas
BH/IA CAMOCTOATE/ILHOH padoThl TPYAOEMKOCTb,
aKa/. Jac.

Ouno-320uHan
¢dopma oOyuenus

CamocTosTe/IbHOE H3YYEHHE TEM AHCIHILIHHBI: 88

Tema 1. Dxonoruyeckne acneKTbl GHOTEXHOIO-THH. AHTPONOTCHHEIE dakxTopsl

3arps3HeHHs o
Tema 2. KnaccuukaIuy TOKCHYECKHX COeTHHE-HU, MEXaHH3MBI HX JCHCTBHS 14
Tema 3. buoTpaHcdopMalus 3arpsS3HIOMMX BEIIECTB 15
Tema 4. MeTozibl 6HOTEXHOIIOTHYECKOH OYHCTKH CTOYHBIX BOJL 15
Tema 5. MeTo/iB1 GHOTEXHONIOrHYECKO OYMCTKH BO3IYIIHOM CPe/IbI 15
Tema 6. MeTosibl GHOTEXHOIOTHYECKOM OYHCTKH MOYB 15
IloaroToBka K NMPaKTHYECKUM 3aHATHAM 6
(mo 2 yaca Ha KaxJi0e 3aHATHE)

Konrpoasnas pabora 18

IToaroroBka Kk 3auery 18

Bceero: 130

6. ®OHJI OIEHOYHBIX CPEJCTB JI/ISI ATTECTALAH 110 JACTUATLIMHE

6.1. Ilepevenn OLEHOYHBIX CPEICTB

——

OTYeTsI CTyIeHTOB IO TIPAKTHYECKUM paGoTaM.
2. Bompocsr k 3auery.
KonTtponshas pabora.

W

6.2. [Iponenypa oeHHBAHHS Pe3yILTATOB 0CBOCHHS JHCUHILIHHBI

3auer (10 HTOraM ceMecTpa) IPOBOAITCS B (hOpPME YCTHOro cobeceoBaHus. Bonpockr k 3auery
COZEPKATCA B OK3aMEHALlHOHHBIX OWJIETaX, BKIIOYAIOMIMX IO 3 TeopeTHdeckux Bompoca. Ha
MIOJIrOTOBKY K OTBETY CTYIEHTY JAeTCi MUHUMYM 45 MHHYT.

Pesynbrarhl Tekymiero KOHTpONA YCIIeBAeMOCTH M 3a4eTa 3aHOCSTCS MpElojaBareleM B
3QUCTHYIO BEIOMOCTD, KOTOPAsk CIACTCS B OpPraHU3alldOHHBIN OTIEN HHCTUTYTA B JIEHD 3a4éTa, a TaKKe
BBICTABJIAKOTCA B 3aUETHYIO KHHIKKY CTYJICHTA.

6.3. IIpumepbI OLEHOYHBIX CPEACTB /IS 3a4€Ta
Ilepeyens BonpocoB K 3a4eTy 110 HTOraM ceMecTpa

1. IlyTu cosmaHus 5KOJOTHYECKH Ge30MacHBIX TTPOU3BOACTB. DKOJIOrMYeCcKas OMOTEXHOIOTHS KakK
HOBas KOMIUIEKCHAsi OTpAcib SKONOTHYeCKH Oe30macHBIX MpPOH3BOACTB. OCHOBHBIE ATAIlBI
Pa3sBHTHSA IKOJOTHYCCKOW OHOTEXHOIOTHH.




W

10.

11

12.

2

14.
15,

16.

17.

18.

19.

20.

21

22;

JlokallbHble, ~pErHOHANBHBIE H  [IOGATHHEIE 3arpsi3HEHHS M HX XapaKTepUCTHKA,
IIpOMBIIIIIEHHEIE  MCTOYHHKH — XMMHYECKOTO  3arps3HEHHs Guocdeper.  Tpancmoprroe
sarpssHeHHe.  CelbCKOXO3SHCTBEHHOE 3arpssHeHwe. MuHepansHBlE U OpraHHyYecKHe
ynobpenust. [TecTHImmbL. |
3arpsisHeHne Bo3/ymHOro GacceiiHa roposioB. 3arps3HeHue MIPHPOJHBIX BOJ KOMMYHAILHEIMH
cToKaMH. TBepable GBITOBBIE OTXO/IBL

Knaccuduranuu roxcnyecknx coeuenmii, mocTynaomux s OKPYKaIOLIYIO Cpey.
Myrarennoe, TeparorenHoe n SMOPHOTOKCHUECKOE JIEHCTBHE KCEHOOHOTHKOB.

Xumudeckuil KaHIeporeHes. MsGuparelqbHas TOKCHUHOCTS. Pasppaxaromee neiictsue.
JlepMaTOKCHIHOCT,  ITyJBMOHOTOKCHYHOCTh,  I'eéMAaTOKCHYHOCTS, HEHPOTOKCHYHOCTE,
reIaTOKCHYHOCTh, HE(PPOTOKCHYHOCTE.

Ofmwe 3aKOHOMEPHOCTH pacHpejelieHHsi XUMHYECKHX 3arpS3HSIONMX BEIIECTB B 6uochepe,
IyTH UX MATPAIMH H NpeBpatnenus. [lyTu nocrymienus u abcopOIus TOKCHKAHTOB., Tpancnopr
TOKCHYHBIX BEIIECTB Yepe3 KIeTOYHBIE MEMOPaHEI.

buorpaucpopmanus tokcnkanTos. depMeHTaTHBHBIE peakuuu 1-0i (asbr GuoTpanchopmanuu:
THApOIH3,  BOCCTAHOBICHHE H  OKHCIeHHe. (DepMEeHTaTHBHBIE peakudd 2-0if  (asbl
Ouorpancopmanmn.  ['mokyporuposanme, Cylb(aTHpOoBaHHE,  METHJIHPOBAHHA  H
aneTHIHpoBaHus. KOHbIOranus ¢ rifyTaTHOHOM H KOHBIOTAINS ¢ aMAHOKHCIIOTAMH.
®u3HOI0r0-OHOXHUMHYECKHE 0COOCHHOCTH MHKPOOPTaHH3MOB-AECTPYKTOPOB KCEHOOHOTHKOB.
[Tyt MuKpOGHO# 1eCTPYKIIH HEDTAHBIX YTIIEBOJOPOIOB.

OCOOEHHOCTH IIPOIECCOB PA3NOMKEHHsT ECTHIH/IOB MHKpoopranusmMamu. Hcnons3oBanue
MHKPOOHBIX KOHCOPLUMYMOB Uls JIerpajaldd 3arps3HATeled. MeToms! KOHCTPYHPOBaHHS
HCKYCCTBEHHBIX KOHCOPLHYMOB. Co3/[anne POMBIIIIEHHBIX IITAMMOB MHKPOOPTAHH3MOB.

. HepequL H XapaKTepHCTHKA OCHOBHBIX CTAJMi TEXHOJOTHYECKOIro nponecca COBPEMEHHOTO

NIPOH3BOJICTBA OHONpenapaTos.

Croco0bl  OYHCTKH TIOYB OT TEXHOTEHHOTO 3arpS3HCHHMSA: MeXaHH4yecKHe, (U3MYecKue,
XMMHYECKHE H OHOJIOrHYeCcKHe, CPAaBHUTE/IbHAS XapaKTePHCTHKA.

Texnonornu Guopemenmanuy moYB: OHOCTUMYNIAIMS H GHOAYTMEHTALH. Muxkpo6Gnast ounctka
I0YB  OT YIJICBOJOPOIHOrO 3arps3sHeHHs. @akTopel, Biusiompe Ha 3QHEKTHBHOCTD
Ornopememanun. Kommepueckue Guonpenapars..

Metonp! hpuTopeMenuanuu 3arpsS3HeHHBIX T0YB.

buonornyeckas ounctka crounsix Boa. Kinaccudukanus MeTonoB GHONOTHYECKOH OUYMCTKH.
CpaBHuTeTbHAA ONEHKA GHONIOTHYECKHX METOJOB OYHCTKHM CTOUHBIX BOJ C MEXaHHYECKHMH,
(pH3HKO-XUMHYECKHMH M XHUMHYECKHMH.,

OOmwe NPUHUMIBI OYMCTKH CTOYHBIX BOJX M OpraHH3alMM OYMCTHEIX COOPYKEHHH.
XapakTepuCcTHKa OHOIEHO30B OYHCTHBIX COOPYIKEHHIA. Opranusanus mnpomecca a’spobHOi
Gronornyeckoit ouncTkH. YenoBus paGoThl aspoGHON GHOMOrHYECKOH OYHCTKH. AsporeHku.
OkcureHkH. BHOGHIBTPEL

Oprauuzanus mponecca aHaspoGHOM GHONOTHYECKOH OYHCTKH. VY CIOBHS paboTel aHa’po6HOI
Oronoruyeckoit ouncTky. ITepepaboTka M yTHIH3AIKS AKTHBHOTO MIIA OYHCTHBIX COOPYXKEHHIH.
DepMEHTHBIE METO/TBI OYMCTKH CTOYHBIX BOJI.

BroTexHONOrMYECKas OYHCTKA CTOYHBIX BOJ BOJOPOCISIME ¥ BOJHBIMH pacTeHHUSIMH.
Bronoruyeckue npyael ¢ MEKPOBOAOPOCIAMH. Bronormueckme IpyABl € BBICIIEH BOIHOM -
PacTHTEIFHOCTEIO.

OcobeHHOCTH 3arpsi3HEHHS] BO3MYLIHOH cpefbl KCeHOOHOTHKAMM. MonuToprHr 3arpsi3HeHuH
BO3JYIIIHOH Cpepl.

3ammra Bo3gymmHOro GacceiiHa OT aHTPONOreHHBIX BO3AEHCTBHI. (OCHOBHBIE THIBI
GHOPEaKTOpOB, HX XApPaKTEPHCTHKA H NEPCTICKTHBHEIE HALPABIICHHS YCOBEpIIEHCTBOBAHHUS.
Wcnonbsosanne  Guodmubtpos, Ouorasoouncruteneii.  TexHuueckas PEKOHCTPYKIHS, .
nepenpoduIHpoBanKe, THKBAIAIKA BPEIHBIX POH3BOCTB.
BuoreoTexHONOrHs METANIOB.
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23. brosoruyeckue CpejCTBa 3alUThl PACTEHHI IS 3aMEHBI XHMHYECKHX IECTHIHOB.
24. Bronoruueckue yno6penus. [Ipou3BoxcTBo u IIPHMEHEHHE.

25. Texnonoruu mosy4yenue 6uoraza.

26. BHOKOHBEPCHS OTXO/IOB C MOJIyYeHHEM CITHPTA.

27. IlepepaGoTKa PacTHTENLHOTO ChIPbs U YTIEBO/COACPIKALIAX OTXOAO0B B GENOK OIHOKJIETOYHBIX
OpraHu3MOB.

28. Komnoctuposanue monesoe, B 6uopeakropax. BepmuxomnoctupoBanue.
6.4. [IpumepHEIe TeMbI KOHTPOJILHOI PaboThHI

Bapuanm 1
1. WcTounukuy, BUABI H MacIITa0bI BBIOPOCOB 3arpsA3HAIONHX BELIECTB.
2. Bumsnue 3arpA3HSIONMX BEIECTB HA IOYBEHHYIO GHOTY.

Bapuanm 2
1. Onummre Bo3/ieiicTBHE TOKCHUECCKUX BEMIECTB HA OPraHM3M.

2. Oxapaxrepu3yHTe MECTHIHIE! ¥ 3aKOHBI X TpaHchopMaruu B Grochepe.

Bapuanm 3
1. 3aKOHOMEPHOCTH XHMHYECKHX IIPEBpALICHHH M B3aHMOLCHCTBHS ¢ OHOIOrHYECKHMH
OOBEKTAMH TSKETBIX METAILIOB, IMOKCHHOB H HX [IPOM3BOJHBIX H APYTHX TOKCHKAHTOB?
2. 3ammra BoO3MymHOro OacceifiHa OT AHTPONOTeHHBIX BO3AEHCTBHH, OCHOBHBIC THIIEI
GHOpEeaKTOpoB, HX XapaKTePHCTHKA H IIEPCIIEKTHBHEIE HATPAB/ICHHS YCOBEPILIEHCTBOBAHHSI.

Bapuanm 4
1. CrocoGbl OLIEHKH TOKCHYHOCTH XMMHYECKHX BEIECTB.

brokoHBepcHs 0TX00B ¢ MOJTyYEHHEM CITHPTA.

6.5. ®on/1 ONEHOYHBIX CpeIcTB

IonHpli Gank 3amaHuii JUIs TEKYLIErO KOHTPOJNS H IPOMEKYTOYHOH AaTTECTAIHH IO
AUCIHILTHHE, 0Ka3aTe/H, KPHTEPHH, LIKAIbI OLUCHHBAHUS KOMIICTEHIMH, METOAMYECKHE MaTepPHAITE],
ONpPEAEIAIOMKEe NPONEyPhl OLCHHBAHHA 00pa3sOBaTE/NBHBIX Pe3yJIbTATOB, NPHUBEAEHH B Y4eGHO-
METOMYECKOM KOMILIEKCE JMCIUITIHHBL.

7. OCHOBHAS 1 IONNOJIHUTEJIbHASI YUYEBHAS JIUTEPATYPA
7.1. OcHoBHAas y4ueOHasi IHTEPATYPA
1. Eroposa T.A. Ocnosbl 6uotexnomnoruu. —M.: U3natensckuii nentp «Axazemusi», 2006. — 208c.

7.2. lonoinATebHAs y4eOHAas IHTepaTypa
1. Meanosa E.Il. Teopernyeckne 0CHOBBI MPOTPECCHBHBIX TEXHOJIOTHM (xuMHs, GHOTEXHOIOT M)
[Onextponnsii pecypc]: yue6.mocobue / E.II. Mpanosa, T.E. JposnoBa. — H3marenscTBo
MockoBeckoro rocy1apcTBeHHOT0 OTKpBITOro yHuBepcuTeTa, 2009. — 156 ¢. — Pexnm JocTyna:
http://www.knigafund.ru/books/148865(3BC «Kuura®onzmy).
2. CazonoBa, M. A. Dxonorudeckast OHOTEXHOJIOTHSA: yuebroe nocobue / U.A. Cazonosa. Caparos,
2012 1. - 106 ¢. — (OBC IPR-books http://www.iprbookshop.ru/)

8. YHEBHO-METOIMYECKOE OBECIIEYEHUE
CAMOCTOSATEJIBHOU PABOTBI OBYYAIOIIIUXCSI
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1. Eroposa T.A. OcHoBel GnoTexHomoruu.- M.: M3natensckmii nentp «Axagemusi», 2006.- 208 c.

2. Ueanosa E.JII. Teopernueckue OCHOBBI IPOrPECCHBHBIX TEXHOIOIHIA (xumus, OHOTEXHOIOrHs)
[Onexrponnsii pecypc]: yue6.mocobue / E.L. Usanosa, T.E. Jlposmoea. — M3maTescTBo
MockoBckoro rocynapcTBeHHOT0 OTKpBITOro yuupepeurera, 2009. — 156 ¢. — Pexum JocTymna:
http://www.knigafund.ru/books/148865(35C «Kuura®oumy).

3. Casonosa, M. A. Dkonorudeckas Guotexnonorus: yuebuoe noco6ue / U.A. Cazonosa. Caparos,
2012 r. - 106 c. — (OBC IPR-books http://www.iprbookshop.ru/)

9. AHOOPMAILIMOHHBIE TEXHOJIOI' MU,
MNPOI'’PAMMHOE OBECIIEYMEHHUE
N HHO®OPMALIHOHHBIE CITIPABOYHBIE CUCTEMBbI

Pecypcel cetn MHTepHeT, HEOOXOAMMBIE /17151 OCBOSHHUS JUCLHILIHHEL '
9BC «Jlaub»
9BC «KoHcynpTanT crymenran»
9BC «Znanium.com»
«I"apaHT» — CIpaBOYHO-NIPABOBAask CHCTEMA

i e il

11. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHUE
TUCHUATLIHHBI

MartepanbHo-TexHuYecKoe ObecnedeHHe [0 peaiM3alii JUCIHIUIMHE OCYIIECTBISETCS B
coorseTcTBHH ¢ TpeboBanuaMu OI'OC BO no nanHoit o6pasoBartensHOl mporpamMme.

12. Ui CTYAEHTOB, OBYYAIOIHUXCSI C UCIIOJIb30BAHUEM JTAUCTAHLMOHHBIX
OBPA30BATEJIbHBIX TEXHOJIOT Wil

[Ipn HCIIOB30BAHMH 3EKTPOHHOTO OGYUEHHS AMCTAHLHOHHBIX 06pa3oBaTENBHBIX TEXHONOTHH (Iaiee

90 u JIOT) 3aHATHA HONHOCTHIO HH YACTHYHO MPOBOIATCA B PEXHUME OHIAHH, O6beM MHCIHILIMHEL 1

pacrpeeNenHs Harpy3ku 0 BHJam paboT cooTseTcTBYeT II. 4.1, pacnpenenenue 6amioB 1. 6.2 6o

MOXET OBITh M3MEHEHO B COOTBETCTBHH C pemeHHeM Kaenapsl, B ciydae mepexoaa Ha 0 u JIOT B

npouecce o0ydyenus. Pemenne xadeapsl o6 HCMONBE3yeMBIX TEXHOJOTHSX H CHCTEME OLECHHBAHHS

JOCTHXCHHH 00y4arOIMXcsl IPMHUMAETCS ¢ YYETOM MHEHHs BEYIIEro IPeIofaBaTeNs W I0BOIMTCS
10 o0yJaromuxcs.
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I[MTPUIJIOXXEHME 1

AnHoTaius K paboueli nporpaMme JUCIHILTHHEL
«MeToBI GHOTEXHOIOTHYECKOH OYUCTKH Cpe»
00pa3oBaTeNlbHOM IPOrPaMMBEI BBICIIETO 00pa30BaHMS —
IporpaMMeI OaKaiaBpuara

19.03.01- BuorexuoJiorus
HamnpapneHHOCTB:
buorexnosgorus

Tpynoemkocts qucumumanst: 3 3E (108 akanemudeckux yaca)
Cemectp: 6 (3a0unas Gpopma 00yueHus)

®opma mpoOMEKYTOYHOMH aTTeCTALMH: 3a4eT
Copep:xanne QUCHHILTHHBI

Oxonoruyeckasd OHOTEXHONOTHS KaK HOBas KOMIUIEKCHAS OTPacib 3SKOJOTHYECKH 6e30macHBIX
NPOU3BOZACTB. JIOKANbHBIC, PErHOHAIBHBIC H IJIOOANbHBIE 3arpsA3HEHHS. M HX XapaKTEPHCTHKA.
[IpoMbIeHHbIE HCTOYHHKH XHMMHMYECKOrO 3arpsisHeHus: Guocdepsl. TpaHCHOpTHOE 3arps3HEHHeE.
CenbckoxossiicTBeHHOe 3arps3HeHre. MHHepalbHble M OpraHddeckue ynoOpenms. IlecTHimmsr.
3arpssHenne Bo3mymHOro OacceifHa TropofoB. 3arps3HeHHE MPHPOIHBIX BOJ KOMMYHAILHBIMH
crokamu. TBepzsie ObITOBBIE 0TXO/ABI. KilaccHpukanuu TOKCHYECKHX COSAMHEHHH, MOCTYNAIOMHX B
OKpPYXalomlyio cpery. MyrareHHoe, TepaToreHHOe U MOPHOTOKCHYECKOE IEHCTBHE KCEHOOMOTHKOB.
Xumudecknil kanneporenes. OOmue 3aKOHOMEPHOCTH paclpeleNeHnusi XUMUYECKHX 3arpsa3HAFOIHX
BelecTB B Oumocdepe, MyTH MX MHTpallHH M IpeBpaileHus. IlyTH mocTymienus u abcopOims
TOKCHKaHTOB. buoTtpancdopmarus TokcnkantoB. OcOGEHHOCTH MPOIECCOB Pa3I0oKeHHs TECTHLIHIOB
MHKpooprausMamu. Mcnonp3oBanne MHUKPOOHBIX KOHCOPIMYMOB JUIsl JE€rpajlalldi 3arps3HHUTENeiH.
MeTtozpr 6MOTEXHOIOrHYECKOH OYHCTKHU MIOYB, CTOYHBIX BOJ, BO3IYLIHOM Cpe/ibl.



