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Mporpammy ovcumnnuHbl paspabotan(a)(vn) AoueHT, K.H. (noueHT) KynaruHa B.W. kacbenpa
no4ysoBefeHNs oTaeneHue npupogononb3osaHus , Valentina.Kulagina@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

03HaKOMUTb CTYAEHTOB C MCTOYHMKAMMU, & TaKXe NyTSIMU MArpaunn, TpaHcopMauum 1 umknamm
KpYyroBopoTa rnaBHbIX 3arpsa3Hsiowmnx BewecTs B buocoepe, nx BIUSIHNE Ha NOYBEHHbI NOKPOB, Kak
COCTaBHYt0 YacTb Brocgepb!.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.65.16 MNMpodeccroHanbHbiii
obpaszoBarenbHoit nporpammebl 021900.62 NoyBoBEOAEHME N OTHOCUTCS K 6A30BOIA
(obwenpodpeccrnoHanbHom) yactu. OcBamBaeTcs Ha 4 Kypce, 7 CEMeCTp.

MecTo oucumnnuHbl B cTpyktype OOl 6akanaspuata umkn b.3, 6asosas yactb B3. B6.
OcBavBaeTcs Ha 4eTBepToM Kypce (7cemecTp). Nepen nsyyeHnem kypca CTyAeHT OONXKEH OCBOUTb
cnenyowmne amcumnnuHbl: "MoysoBeneHne”, "Xumms noys". Y cTyaeHTa fonxHa bbiTb
cchopMmpoBaHa 0bLWeKynbTypHas KoMneTeHums: "cnocobeH Mcrnob30BaTth B NO3HABATENBHOW U
npodpeccroHanbHO AesTeNnbHOCTN 6a30Bble 3HAHUS B 06NacT MateMaTky U eCTECTBEHHBIX HayK,
rymMaHuTapHbIX 1 akoHOMU4Yecknx Hayk" (OK-6), a Takxe npodpeccroHanbHas KOMneTeHuns
"Ccnonb3yeT cneunanm3npoBaHHbie 3HaHNS B 06n1acT NOYBOBEAEHMS AN OCBOEHUS NPOGUIIbHBIX
ancumnnuH Hayk o no4se” (MK-6).

OcBoeHMe OncuUMnIMHbI HE06X0AMMO ANa n3yvyeHns aucumnnud énoka b.3: "MoHUTopmHr noys”,
"MukpoanemeHTbl B noysax".

OCHOBHOW

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwudcpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUn

OK-9 0CO3HaeT coumanbHy0 3Ha4MMOCTb CBOEN by ayliei
(0bLweKynbTypHbIE npogoeccumn, obnanaeT BbICOKOW MOTUBALUMEN K BbIMOTHEHNIO
KoMMeTeHuunn) npogpeccnoHanbHOM OeATeNbHOCTU
OK-1 BNafeeT COBPEMEHHO KyNbTypOW MbllWNEeHUs, cnocobeH K
(0blWeKyNbTypHbIE 006006LWeHnto, aHann3y, BOCAPUATUIO MHCpopMaLMK, NOCTaHOBKE
KOMMNeTeHuunm) Lenu v Bolbopy nyTel eé NoCTUXeHM

cnocobeH NPUMEHATb Ha NpaKkTuke 6a3oBble
O6LI.|.e|'Ip0q)eCCVIOHafIbeIe 3HaHWA Teopun n METOLO0B MNMONEBbLIX

MNK-3 nccnenoBaHuii B 06nacTtv noYBOBEAEHUS, MENOPaLNN,
(NpodpeccmoHanbHble U3MKU, XUMKK, Feorpadcpum, 6UoNornm, 3KONOrn, 3p03nn
KOMNeTeHLUMM) MOYB, arpoOXMMMNM 1 arpoON3nKK, NOYBEHHO-NAHAWAGTHOrO

NPOEKTUpoOBaHnA, paanonorns novs, oxXpaHbl N paunoHanbHOro
NCrnob30BaHn4 rno4e

BnageeTt Metonammn o6paboTku, aHanm3a u cuHTe3a nonesom 1
nabopaTopHOi MHGOPMaLUK B 0651acT NOYBOBEAEHNUS,

k-4 Menvopauuu, n3 6

(MPOHECCUOHANbHBIE nuopaumn, U3nNKn, XmumMumn, reorpadum, buonoruu,

KOMNeTeHLMM) 9Konornu, apo3nin rnoys, arpoxmMMmnn U arpomn3aviku,
NO4YBEHHO-NaHAWAadTHOro NPOEKTUPOBaHNSA, PaaNONIOrn NoYB,
OXpaHbl U paLMoHanbHOro NCNonb3oBaHNS NoYB

MK-6 rOTOBHOCTb MCMONb30BaTb cneLnann3npoBaHHble 3HaHUS B

(npodheccunoHanbHble obnacTt No4BOBELEHNS NS OCBOEHMS NPOGUNIbHBIX

KOMNeTeHLmm) ANCUMNINH O No4Bax
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Pacwudposka
lLncpp komneTeHLmm npnobperaemon KoMNeTeHUn
MK-7 NnPUMEHseT cneunann3npoBaHHble 3HaHUS PyHOaMeHTaNbHbIX
(I'IpOd)GCCI/IOHarIbeIe pas3nenos ousnKu, XM, aKONOrnMn AN OCBOEHUS
KOMI'IeTeHLI,I/II/I) PU3nNYEeCKNX, XMMNYECKUX N 3KONOTMYECKNX OCHOB

no4ysoBeneHns (B COOTBETCTBMW C Npodpunem I'IO,EI,I'OTOBKI/I)

B pesynbtate 0CBOEHUS OUCUUMINHBLI CTYOEHT:

1. OONXEH 3HaTb:

-3a CYET Yero NPoONCXoanT 3arpsa3HeHne bruocgoepbl 1 MOYB OKCKMAAMM Yriepoaa, cepbl, a3oTa
- OENCTBUE KNCMbIX 00X OEN Ha NOYBbl N €ro 9K0Norn4yeckmne nocnencTeuns,

- NOCNeACTBUS 3arpsA3HEHMS NOYB 3KOTOKCUKAHTaMK opraHmnydeckoro npoucxoxaenus (MAY, MNMAB,
nectTuumnabl, oTxXoabl HedoTenepepabaTtbiBatowet NPOMbIWNIEHHOCTI)

- MPUYUHbBI 1 NOCNEOCTBUSA 3arpsi3HEHNS BEIWECTBAMM HEOPraHNYeCcKo Npupoabl (MeTannamm u
HemeTannamm),

- 3arpsa3Hsaowmne selwectsa roponos 1 NPOMbIWNEHHbIX LEHTPOB

- UICTOYHUKM 3arpsi3HEHNS1 FOPOACKMX MOYB, 3aKOHOMEPHOCTU PacnpPOCTPaHEHNS 3arPA3HSOWMNX
BELLECTB.

2. DONTXEH yMeTb:
npeacTaBuTb NyTU MArpaUnn U TpaHcOopMauumn 3arpa3HaoWnX BEWeCTB
3. DONXEH BnaneThb:

HaBblKOM B NMONCKE HOPMATMBHbIX OOKYMEHTOB MO onpeneneHnto CTterneHn 3arpsa3HeHnd n Kknacca
OnacHOCTHM 3arpsAa3H4aWmnX BewecTB

4. NONXeH OEMOHCTPUPOBATb CNOCOOHOCTb 1 FOTOBHOCTb:
BbIbMpaTb METOAbl O4UCTKM MOYB OT 3arpsA3HSIOLNX BEWECTB

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
BblOMpaTh METOObl OYUCTKM NMOYB OT 3arpsA3HSIOWMX BEWECTB

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
BbIOMpPaTh METOObl OYNCTKM MOYB OT 3arpA3HSIOWMX BEWECTB

4. NONXEeH JEeMOHCTPMPOBaTb CNOCOOHOCTb M FOTOBHOCTb:
Bbi6MpaTb MeTObl OYMCTKM MOYB OT 3arpsI3HAIOLINX BELWECTB

4. CTpyKTypa u cogepxaHve oUCLUNAUHBLI/ Moayns
Ob6was TpyaoeMKoCTb AMCLMUMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHBI 3a4€T B 7 CeMecTpe.

CyMmMapHOo no oncumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMmManbHoe KONMYECTBO ANS AOMycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);
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71-85 6annos - "xopowo" (xop.);
55-70 6annos - "ynosnetBoputenbHo" (yaooB.);
54 6anna n MeHee - "HeynoBNeTBOpUTENbHO" (Heya.).

4.1 CTpyKkTypa u cogepxaHue ayauTopHOW paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl v yachbl
Paagmen ayauTopHOM paborThbl,
Henens UX TPy A0EMKOCTb Tekywue copmbl
N ‘D'"Kn":)':lr;;}r;“b'/ CeMechcemecrpa (B yacax) KOHTpoOnsi
Nex ImI'IpameecKmeJ1a60parop|-u>|e
L 3aHATUA paboTbi

Tema 1. Knacchl

OMacHOCTUN XUMNYECKUX i YCTHbI ONpocC
1'BemeCTB 1 Kputepumm nx / 1-4 2 6 0

yYCTaHOBMIEHUS.

Tema 2. 3arpssHeHue
2.lokcugamu yrnepona, 7 5-8 2 3 0 pecpepar

cepbl, a3oTa

Tema 3. 3arpsasHeHue

No4YB 3KOTOKCUKaHTaMU KOHTpONbHas
3.|lopraHunyeckoro 7 9-12 2 6 0 paboTa

npoucxoxneHus. MNAY,

MAB.

Tema 4. 3arps3HeHne

no4s BelecTBaMu

HeopraHn4eckom KOHTpONbHas
4.|npuponbl (Metannammn | 7 13-16 2 3 0 pabota

HemeTannamun). TM,

NbiNb, LLEMEHT, doTOop,

6op, TBEO n 1.4.

Tema 5. 3arpssHeHue YCTHbIA ONpOC
. ropoackunx no4ys / 17 2 3 0

Tema 6.

PannoakTusHble YCTHbIA ONpocC
6. 3arpssHstolme / 18 2 3 0

BeleCcTBa B No4Be.
. Tema . NITorosas v 0 0 0 3ayet

doopma KOHTpons

Ntoro 12 24 0

4.2 CopepxaHvue oUCLUMNMUHbI
Tema 1. Knaccbl onacHOCTU XMMUYECKUX BELLLEeCTB U KpUTEpUM UX yCTaHOBIIEHUSI.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

KETPOHHBH
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BeeneHune. AKTyanbHOCTb 3a4a4v uccnenoBaHms Maclutabos U MEXaHW3MOB XMMNYECKOTO
3arps3HeHns, NpoLeccos TpaHcopmalmm 1 nepepacnpeneneHns 3arpa3HaoWwmx BelecTs B
6rocdgepe 1 noyBax. Ponb aHTPOMNOreHHoM aerpagaumm NoYsB U XMMUYECKOro 3arps3HeEHS!
6rocdepbl B XU3HM COBPEMEHHOrO 0buecTBa. [MoHATNS 06 3KONOrMM 1 OKpyXatoLei cpeae.
MnobanbHble doyHKUMM NoYB B Briocgepe. AHTponoreHHas nerpagaums buocdepsl, BUObI 1
NPUYUHBI. 3aKOHOMEPHOCTM 0bLWennaHeTapHoOM derpagaumm noYs. XMMMYeckoe 3arpsisHeHme kak
cocTaBHas YacTb aHTPOMOreHHoM aerpagaumm 6uocgepbl U BO3MOXHbIA MCTOYHMK
obwennaHeTapHOro aKonornyeckoro kpuanca. OCHOBHblE 3aKOHOMEPHOCTU Aerpafaumm noys
Poccun. MexaoyHapoOHble U HauMoHasbHbIe 3KONOrm4yeckne nporpamMmmbl KOHTPOSIS U OXPaHbI
B6rocdepbl 0T XMMUYECKOT0 3arpsiaHEHUs. XMMNYEeCKme 3arpsasHsiolwmne BewWwecTsa u nx NocTynneHne
B Bmocpepy. 3arpsisHeHne bruocoepbl U xmuMmyeckune 3arpssHsitowme sewectsa. OCHOBbI
Knaccugpukaumii sarpasHaiowmnx sewecTts. Knaccbl 0NacHOCTN XMMUYECKNX BELWECTB U KPUTEPUN UX
ycTaHoBneHus. [leincTere 3arpsasHSIOWNX BEWECTB Ha XMBble OpraHn3mbl U Ha Noysy. [ToHATUS O
MOPOroBbIX KOHLUEHTpaUUax XmmMmnyecknx sewecTs. B.. BepHanckuii 0 reoXxmMmyeckonm
nesaTenbHOCTM Yyenoseka. "TexHoreHes" n "TexHOUNbHOCTb" :nokasaTtenu, ypoBHU, 0akTopbl.
NcTouHmkm 3arpsasHeHnst Brocgepbl U X kKnaccugomkaums. Pexxmmbl NOCTYNNEHNS 3arps3HIOLLMNX
BewwecTB B bBrocgepy. Xapaktep, Macltabbl pacnpoCTpaHeHNs 3arps3HAOLNX BEWECTB U YPOBHU
3arpsisHeHmnst buocdpepbl. COOTHOWEHNE NOCTYMNEHNA XMMUYECKUX BEWECTB 13 NPUPOLHbIX 1
AHTPOMOreHHbIX MCTOYHMKOB 1 UX nokasaTenu. dakTopbl, 06ycnosnmeatowwme 3arps3HeHne
npupoaHbIX cped. lNMoaxoabl K aHanM3y NpoueccoB nepepacnpeneneHns v npespauweHus
3arpssHAWKMX BEWECTB B briocdepe.

npakTtnyeckoe 3aHsitne (6 4aca(os)):

Knaccbl onacHOCTU XMMUYECKUX BELWECTB U KPUTEPUN UX yCTaHOBNEHUS. [leicTBME 3arpsa3HSaoWmx
BELWECTB Ha XMBble OPraHM3mMbl 1 Ha No4YBY. [TOHATMS O NOPOroBbIX KOHLEHTPALMAX XUMUYECKNX
BewecTs. B./. BepHaackuin 0 reoxmMmn4eckom neatenbHoCcTn Yenoseka. "TexHoreHes" u
"TEXHOPUNBHOCTL":MOKa3aTenu, yposHU, paktopbl. CeMUHAPCKO-NpakTUYeckme 3aHATUS,
onpepeneHne Knaccos ONAcHOCTM 3arpsA3HALWMX BEWeCTB No NpovBefeHHbIM napameTpam,
pasgaToyHbl MaTepuan u maTepuan, caMoCTOATENbHO HahaeHHbIn B IHTepHeTe. Llenosas nrpa:
Cnop Mexnay npennpusatvem v npeacrasmtenemM MMHUCTEPCTBA 3KOMOrMM O Knacce onacHoCTH
oTXo4a OaHHOro nNpennpuaTus

Tema 2. 3arpsiaHeHue okcugamu yrnepopaa, cepbl, a3orta
JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

3arpsi3HeHne brocgepbl OKCuaamn yrnepoaa, cepbl, azota. CoctaB atMoCepbl, UBMEHEHNE NOL,
BIUSIHUEM 3arpsa3HeHns. PopMbl HAXOXAEHNS XMMUYECKMX BELECTB B atMocdpepe. NCToUHUKN
3arpssHeHns buocdepbl okmcnamu yrnepoa. JlokanoHele n rnobanbHble NOCNenCTBUS
3arpssHeHms buocdepbl okmcnamm yrnepoga. lNoctynneHme okCMaooB cepbl B buocdepy n ux
npespaLleHuns. ICTo4HMKM NOCTYNNEHNs OKCUAOB a3oTa B buocdepy v ux TpaHcgopmaums.
NokanbHble 1 rnobanbHble 3KONOrMYeckne NOCNeACcTBMS 3arpsa3HeHs Bruocoepbl okcnaamm cepbl
asota. Cnocobbl oLeHKM 3arpsa3HeHns bruocoepbl okcnaamm cepbl, a3oTa, yrnepoaa.
CamooumiieHne bruocchepbl OT OKCUAOB Cepbl, a30Ta, yrnepona. KMcnoTHble LOXAN N UX UCTOYHMKM.
Skonornyeckme NOCNeacTBUS KUCIbIX foxaen. MNpsmoe n KOCBEHHOE OENCTBME KACbIX 0CAAKOB Ha
nouyBbl, rmapocdepy, pacteHns. bronHavkaums 3arpsasHeHns akocucTembl. JluxeonHamkaums
COCTOSIHWS 9KOCUCTEMbI. [1eCTBME KACNBIX LOXAEN HA NOYBbI M €r0 9KONOrMYeCcKne NocnencTBus.
KucnoTtHo-ocHoBHas 6ydoepHocTb noys. CBOMCTBA NOYB Y MOYBEHHO-XMMUYECKUE NPOLIECCHI,
BIMSIOWME HA KMCNOTHO-OCHOBHYIO BydoepHOCTb NoYB. TpaHcdopMaums CynbgaToB 1 HUTPATOB B
no4Bax.

npaktnyeckoe 3aHsitne (3 4aca(os)):

[MpakTnyecko-ceMmHapckme 3aHaTus. JIoHOOHCKUI TN cMora. Jloc-aHXenecckui Tun cMora.
KncnoTtHble ooxam n ux BnusiHie Ha noysbl. KNCNOTHOCTb NOYB, WENOYHOCTb NoYB, BydepHOCTb
MOYB K KMCNbIM 1 LWEeNoYHbIM areHTaMm. [lenosas urpa - paspabotka MeponpusaTuii No NMKBuaaLnm
NOCNeACTBUIA KNCNOTHbIX foxaein. O630p COBpeMEHHbIX NPMOOPOB ANS aHann3a ra3oBoro CocTasa
aTrMmocagoepbl

Tema 3. 3arpsizHeHUe NoYB IKOTOKCUKaHTaMU opraHudeckoro rnpoucxoxaeHus. MNMAY, MNMAB.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

KTPOHHEBH
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3arpsasHeHe 9KOTOKCUKaHTaMy OpraHM4yeckoro npovcxoxaeHus. KaHueporeHHole
nonvuuknuyeckune yrnesogoponpl (NAY), coctas, cBonctea. Tokcunyeckoe gencreune MNAY Ha xuBble
opraHnambl. VictouHukn noctynnenus MNAY B okpyxarouyto cpeny. MexaHnambl TpaHcgopmaumnm
MAY B okpyxatowen cpene. CamoounweHne npupoaHbix cpeq ot MAY. NonnxnopmpoBaHHble
6udbeHnnbl. CoctaB 1 CBOMCTBA. VICTOYHMKM NOCTYMNEHUS B OKpyXatowwyto cpeny. MexaHnambl
TpaHcdopmaumm B brocdepe. CamoounileHme brocdepbl 0T NoAnxnopbudeHnnos. 3arpsa3HeHne
6rocdepbl MOBEPXHOCTHO-AKTUBHBIMI 3arpsS3HAOLWMMI BELeCTBaMK, TpaHcgopMaLms B
npupoaHbIX cpenax. [leTokcukaums noys, 3arpsa3HEHHbIX OPraHN4YeckMmn nonmapoMaTnyecKumm
yrnesogoponamu.

npaktnyeckoe 3aHsitne (6 4aca(os)):

CenbCckoX035MCTBEHHOE 3arpsisHeHne buocoepbl BELWECTBaMI OpraHnYecKor Npupoabl.
MecTrunabl, x kKnaccndgomkaums n ceoncTea. PakTopbl, BANSAIOWNE HA NPEBPALLEHNS, YCTONYMBOCTb
N nepepacnpeneneHne NnecTuumoos B noyse. ABMOTMYECKME NPOLECCHl TpaHCdopMaLnn
NecTMUNOoB B NOYBE, BIUSHME MOYBEHHO-XMMUYECKNX YCNOBUIA. BroTnyeckme npouecchl
npespaleHns NnecTnunaos, snusowme aktopbl. CamooymieHne noyYs OT NeCTUUNAOB.
PekynbTuBaums noys, 3arpa3HeHHbIX nectuumaami. 3arpsasdHeHne noYys NpoayktamMmm 1 0Txoaamm
HedoTenobbiBatoLen 1 HedpTenepepabaTbiBatowWer NPOMbILAEHHOCTU. VICTOYHMKIM 3arpsi3HEHUSI.
CaoicTBa HE(PTU N HEPTENPOOYKTOB, BAMSIOWMNE HA UX HAKOMNNEHME U TpaHcopmaumto B
npupoaHbIX cpenax. NMNpupoaHbie N TEXHOreHHbIE dpakTopPbl, BINSAIOWNE HA 3arpsa3HEHNE NPUPOLHbIX
cpeln HedpTbio U HedpTenpoaykTamn. PekynbTnBaums noys, 3arpa3HEHHbIX HEQPTLIO U
HedgoTenpoaykTamu. [lenosas urpa - BbI6op NPUEMOB PeKybTUBALIMM NOYB, 3arPS3HEHHbIX
HedgoTenpoaykTamu. O630p CoOBPEMEHHbIX NPUOOPOB A5 aHann3a TOKCUKAHTOB OPraHM4yeckoro
NMPOMNCXOOXEHNS.

Tewma 4. 3arpsizHeHue MOYB BeLL,eCTBaMM HeopraHM4YecKown npupoabl (Metannamm u
HemeTannamu). TM, nbinb, LEeMeHT, ¢pTop, 60p, TBO n T.4.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

3arpsasHeHve no4Ys BelwecTBaMy HEOPraHN4eCckom NPUPoLbl (MeTannamm n Hemetannamm).
[MpoMmblwneHHoe 3arpsasHeHne atMocdepsbl, rmapocdepsbl, MOYB HEOPraHNYECKNUMM NONOTaHTaMu
(MeTannamu u HemeTannamm). 3arpsidHeHne Brocgepbl 0TXOAAMU OCHOBHbIX OTpacnei
NPOMbIWNEHHOCTW. POPMbI NOCTYMNNEHNS 3arpsA3HAIOWMX BEWECTB B OKPYXatoLyto cpeny.
A3p030/bHOE 3arpsi3HeHne 1 0anbHOCTb NepeHoca HeopraHNYecknx NONKTaHTOB, YPOBHU
3arpssHeHns nmm brocgepbl. CoctaB aspo30onelt, UCTOYHNKM UX MOCTYNNEHWS, XapakTePUCTUKM
cocTaea. TexHOreHHble accoumaLmm XMMMYeCKnX 9NeMEHTOB B OTX04axX pasfivyHbIX oTpacnem
npoMmbiwneHHocTn3arpssHeHe bruocoepbl 0TXo04amm SHeEPreTnkn. Accoumaunm XMMUYECKnX
3NEMEHTOB B 0TX0aX SHePreTuku. TpaHCNopT Kak UCTOYHMK 3arps3HeHns buocoepsl. CocTas
CHera Kak MHAMKaTop cocTosHNs atMocdepbl. CamooymleHe atMocqepbl OT HEOPraHNYEeCKNX
nonnoTaHToB. [lokasarenu 3arps3HeHms atMocgepbl, rmapocgepbl HeopraHNYeckMmMn
NONIOTaHTaMN, U3MEHEHWE NPU 3arpsa3HeHNN. TeXHOreHHbIe reoXnMn4eckne aHomanumm
MOBEPXHOCTHbIX BOLOEMOB. CNOCOBHOCTb K CAMOOYULLEHUNIO NPUPOLHbBIX CPEL.
CenbCKOX035MCTBEHHOE 3arpsidHeHNe Brocgepbl BeWeCcTBaMm HEOPraHN4eCKo NPUPOAbI.
3arpssHeHne 6rocgepbl MUHEPANbHLIMY BEWECTBAMM XUMUYECKMX CPEACTB 3aWWMTbl PACTEHWIA.

Y BobpeHnst Kak MCTOYHMKM 3arpsi3HEHNS NMOYB MU pacTeHuin. 3arpssHeHne bruocoepbl Npu
NCMNONb30BaHNM B KQYeCTBE Y0OPEHN A KOMMYHaNbHO-ObITOBbLIX OTXOL0B. [MokasaTenu 3arps3HeHns
NOYB HEOPraHM4yeckKnMu nonntoTaHTamu. ['eoxmmmnyeckme accoumaunn 3arpsasHSOWNX BeWwecTs
NPOMbILWNEHHbIX 30H. KapTnpoBaHue 3arps3HeHHbIX Noys. BnvsHue HeopraHM4ecknx nonnioTaHToB
Ha XMMNYecKoe COCTOSIHME 3arpsA3HEeHHbIX NoYB. TpaHcgopmaumsa coeguHeHNn MeTannos n
HeMeTannoB B 3arpsA3HeHHbIX noysax. lepepacnpeneneHme HeopraHM4ecKnx NONIIOTAHTOB B
6rocgepe. MNoYBEHHO-XMMUYECKME U FTEOXUMUYECKNE MEXAHN3Mbl TPAHCOPMaLMM COEANHEHWI
HeopraHn4yeckrx NONMTAHTOB B naHawagTe. Neoxnmmnyeckme bapbepbl HA NyTM MUrpaLmmn
HeopraHuyeckux nonntotaHtos. CamoounLieHne NoYB OT HeopraHMYecknx NoNMTaHToB. [porHo3
N3MEHEHNS COCTOSIHUA MOYB MO BANSHUEM 3arpsA3HEHUS.

npaktnyeckoe 3aHsitne (3 4aca(os)):

3arps3HeHne NoYB TSXENbIMU METaNIAMU, a TakXe OTOPOM, 60poM 1 Ap. PelleHne KOHKPETHOM
CUTyauumn - Kak NocTynnTb C CENbCKOXO3SNCTBEHHBIMU NoYBaMU, 3arpsaHeHHbIM1 TM. O630p
COBPEMEHHbIX Npnbopos ans aHanuaa TM.

Tema 5. 3arpsisHeHMe ropoacKUX Noys
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

I’opoucme NPUPOAHO-TEXHOINEHHbIE KOMIMNEKCbl N NX 3arpsa3HeHune. rOpO,D,CKI/Ie no4Bbl N NX
aKonornyeckme oyHKLMN. 3arp$|3H$|+oume BelecTBa roponos 1 NMPOMbIWNEHHbIX LEHTPOB.
VIcTOYHUKIM 3arpsa3HeHns ropogckmx rnoys, 3aKOHOMEPHOCTU pacCrnpoCTpaHEHNA 3arpA3HAOWNX
BEWECTB. (DOpMI/IpOBaHI/Ie ropoackmx TeXHOreHHbIX aHomanui.

npakTudeckoe 3aHsitne (3 yaca(os)):

CeMunHapcko-npakTnyeckoe 3aHsaTne: noyYBeHHble kapTol r. KasaHu, CaHkT-lNetepbypra, pe3ynbTathl
MarHuTHom cbemkm 1 MCC. [lenosas vrpa - onpenennute Npu4mMHy MarHUTHbIX aHOManuim,
MOBbIWEHHOro coaepXaHns Mean, UMHKa B OTOENbHbIX YaCTSX ropoaa.

Tema 6. PagpuoakTuBHbIe 3arpsA3HsaloLLLUe BeLLL,eCTBa B NOYBe.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

PaauoakTBHOe 3arpsiaHeHune noys . PaanoakTyBHble 3arpas3HaioLMe BelecTsa, knaccugukaums.
NCTOYHMKM paanoakTUBHOMO 3arpsasHeHns. Myt nocTynneHnsi paamoakTMBHbIX OTXO40B B
6rocdpepy. PanmoakTmeHble 3arpsisHsitowme BelwecTsa B noyse. Mpobnema 3axopoHeHus
PaaNoaKTUBHBIX OTXOA0B. DKONOrMYeckme NocnencTBus KpynHoMaclutabHoro paamnoakTMBHOro
3arpsa3HeHns No4s. Bo3MOXHOCTU OUYMILEHNS MOYB OT PaANOaKTVBHOrO 3arps3HeHUs

npaktnyeckoe 3aHsitne (3 yaca(os)):

Juckyccusi Ha TeMy: 9Konormyeckme nocnencTanst KpynHoMacwTtabHoro paamoakTMBHOIO
3arpsisHeHns noys. Mo3roBoi WTypM Ha TeMy :BO3MOXHOCTY OYMLLEHMS NOYB OT PALNOAKTUBHOMO
3arpssHeHns. O630p NprbopPOB PaaNMETPUHECKOrO KOHTPONS.

4.3 CTpyKTypa u cogepxaHue caMOCTONATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Paspen Cemect Hepens | camoctositenbHon [TpynoeMKOCTb ;%%%:L:?:;Egga
AducumnnnnHbl pcemecha paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. Knaccobl
OMacHOCTUN XMMNYECKMX noaroToBka K o
1. -
BELECTB U KpUTEPUN NX / 1-4 YCTHOMY Onpocy 6 YCTHBIN ONPOC
YCTaHOBNEHWS.
Tema 2. 3arpssHeHuve
2.lokcupamu yrnepona, 7 5-8 nggng$Ka 5 6 pedoepar
cepsbl, a3oTa P pary
Tema 3. 3arpssHeHve
NOYB 9KOTOKCUKaAHTaMM NnoAroToBka K
3.|opraHuyeckoro 7 9-12 |KOHTpOSNbHOM 6 K(;lg{)gganaﬂ
npoucxoxaeHus. MAY, pabote P
MAB.
Tema 4. 3arpssHeHuve
Nno4B BelecTBamu
HeopraHn4eckom NnoAroToBKa K
4.\npynpodpbl (MeTannamm un 7 13-16 |KOHTPONbHOM 6 Kca)llgggganaﬂ
HemeTannamm). TM, pabote P
NbiNb, LEMEHT, ¢pTOP,
6op, TBO n 1.4.
Tema 5. 3arpssHeHuve MOAroToBKa K y
. 7 17 THbI On
0 ropoACKUX rnoys YCTHOMY onpocy 6 ye onpoc
Tema 6.
PagvoakTtusHble NoAroToBKa K -
6. 3arpsasHsaowmne / 18 YCTHOMY Onpocy 6 YCTHBIN OMpOC
BeleCcTBa B NOYBeE.
Wtoro 36
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5. O6bpazoBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHUs

I'IpeﬂnonaraeTca nCcrnonb3oBaTb I'Ip06f|eMHbIe nekuunn, nekumn sndyanmn3audni, npaktmn4eckme
3aHATUA: pa36op KOHKPETHDbIX cutyaumm n nposeneHne 0enoBblX N PoJieBblX UTP, MO3roBOM WTYpM,
ONCKYyCCUWN, pelweHne KOMMNEeKCHbIX CUTYaUMNOHHbIX 3a4aHunin (BCGFO 18 ‘-IaCOB)

Mpumepbi:
Ponesas vrpa: cnop mexay npeanpusiTuem v npeactaBuTeNieM MUHUCTEePCTBA SKONOrMn O Knacce
OnacHOCTW 0TXo4a OAaHHOro NPeanpusaTuS.

PeweHne KOHKPETHO cyTaumm - BbIBOp MeToaa onpeneneHus knacca orxoaa (bmonornyeckui.
pacyeTHbIA 1 T.4.)

LenoBas nrpa - paspabotka MeponpuaThii No NMKBUAALNMA NOCNEACTBUIA KUCNOTHBIX AOXOEN.
LenoBas nrpa - Bbibop NPUEMOB PeKYbTUBALIMM NOYB, 3arPsS3HEHHbIX HEPTENPOAYKTAMU.

PelweHne KOHKPETHOWN CUTyaLmnKn - Kak MOCTYNNTb C CENbCKOXO3ANCTBEHHbBIMU MOYBaMN,
3arps3HeHHbiMn TM.

Lenosas urpa - onpenenunte npninHy MarHUTHbIX aHomasnui, rnoBbllEHHOrO cooep>XaHusa menu,
UMHKA B OTOENbHbIX YAaCT4X ropona.

,D,I/ICKyCCI/IFI Ha TeMy: aKoJiorn4eckme nocnencrtens prI'IHOMaCI.LITa6HOFO pPaanoakTnBHOro
3arpsA3HEeHNA rnoYs.

Mo3roBoi WTypM Ha TeMy :BO3MOXHOCTM OYMLLEHWNS NMOYB OT PAAMOAKTMBHOIO 3arpsS3HEHMS]

6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEeXYTOUHOM
aTTecTauum rno UToram OCBOeHUs1 GUCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. Knaccbl onacHOCTU XMMUYECKUX BELLLECTB U KPUTEPUUN X YCTAHOBNEHUS.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

1. o KakmM KpuUTepnsm ycTaHaBNNBAKOTCS KNacChbl ONAacHOCTU XMMMYECKUX BewecTB? 2. YTo Takoe
MAK? 3. Yto Takoe "TexHopunbHOCTL"? 4. YTO Takoe "texHoreHes"? 5. [loyeMy cenyac rosopsr o
rnob6anbHOM 3KONIOrMYEeCKoM Kpmamnce?

Tema 2. 3arpsiaHeHue okcuaamm yrinepopaa, cepbl, a3orta
pedpepar , NpUMepHbIE TEMBI:

K ykazaHHOMY CpOKy CTyOeHTbl LOMXHbI CoaTb pedpepar, npuMepHas Tematuka pedeparos
npueegeHa Huxe. OLeHNBaeTCs TOYHOCTb OTBETA HA NOCTABMEHHbIA BOMNPOC M COOTBETCTBME
TpeboBaHnsM ocpopmneHns. Pedpepat 06sa3atenbHO OOMKEH COAEPXaTb TUTYNbHbIA NUCT,
cobCTBEHHO caM TeKCT pedpepata 1-3 CTp. U CNUCOK MCNONb30BaHHOM nuTepaTypsbl. MNpuMepHas
TemaTuka acce u pecpepartos: 1. Hanbonee pacnpocTtpaHeHHble repbuumnapl 2. CKOpocTb
pasnoxeHus necTmumnaos B noysax 3. Moyemy 6bin 3anpeweH OOT 4. VICTOYHUKM 3arpsS3HEHMS MOYB
cBuHUOM 5. lNoBeneHune cemHua B noyBax 6. MoOXHO N1 KOPMUTb CKOT TPaBOW, CKOWEHHOW BOOSb
nopor 7. NHcektuumabl 8. Mepbuumapl 9. 3arpsisaHeHne noys ptyTbio 10. 3arpsisHeHNe Noys B
YepHobblnbckoit 3oHe 11. 3arps3sHeHne NoYB B ropoaax Kak CoCTaBsowas YacTb 3K0OIOrM4eckoi
obctaHoBkM 12. Vctopms npobnembl KUCNOTHbIX goxaein 13. Meponpuatus no 6opbbe ¢ BAMSHMEM
KMCNOTHbIX foxAaer Ha noysbl B EBpone n CLUA 14. OnpeneneHune 6ydepHOCTU NOYB K KUCNOTaM
nabopatopHbIM MeTonoM 15. CamoouuLleHne NOYBbI OT HEPTENPOOYKTOB M KaK €ro MOXHO YCKOPUTb

Tema 3. 3arpsizHeHUe NoYyB 3KOTOKCUKaHTaMu opraHnyeckoro npoucxoxaeHus. NAY, MNMAB.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
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MpuMepHble BONpockl K KOHTponbHoM 1 1. YTo Takoe bruocdepa? 2. Kakue nectmumnabl UMEOT CaMblii
KOPOTKMIA cpok nonypacnana? 3.41o takoe rebuumabl? 5.Korna u roe 6oina npuHsaTa KOHBEHUMS MO
CTONKMM OpraHnyeckum 3arpsasHntenam? 6. Kakne pacteHuns sBnsioTCa cambiMy YyBCTBUTENbHbLIMU
nHOMKaTopamu obLero 3arpsa3HeHNs aTMOCHEPbI M KUCNOTHBIX Aoxaen ? 7. Yem otnnyaetcs
Monekyna AMOKCMHOB OT Monekynbl (pypaHoB ? 8. Kakoe BewecTBo 13 ?rpsa3Hon AoXunHbI?, 0o 1995 r
pekomeHgoBanock B Poccun ons 6opbbbl CO CMOpPOAnHOBBLIM kKnewom? 9. Hasosute Hanbonee
pacrnpocTpaHeHHbIn nonnapomaTtudeckun yrnesogopo 10. lNepeuncnute HECKONbKO 3arpAa3HSAIOWMNX
XMMUYECKMX BELECTB, OTHOCAWMXCS K ?apuHam? 11 [No noBody Kakoro BewecTtsa U3 ?rpsa3Hom
LIOXWHBI? Poccus 3asBuna, 4To OHO He0OX0AMMO HaM Ans NPOM3BOACTBA TpaHcdopMaTopoB? 12
Yrto Takoe medponuaHtbl ?- 13. CMbIcn napHUKoBoro adpdpekta 14. Hazosute obume 4epTbl B
CBOWCTBAX N CTPOEHWM BELWECTB ?rpsa3Hoin OoxXuHbl? 15. Yto Takoe nepmon nonypacnaga
nectnumpa? 16 HazosmTe Hambonee paunoHanbHbli MeTon 60pbbbl C HETSHBIM 3arPS3HEHNEM
noys 17 lNepeyncnute rnaBHble 3arpsasHsaoWmne BelwecTsa B atMocdepe 18 UTo Takoe aTTpakTaHThl
19. 3a nsobpeTteHne kakoro BewecTsa Naynb Mionnep B 1948 r nonyynn Hobenesckyto npemmio? 20.
Kakvne npencraesutenn mesodoayHbl npexne BCEro BbIMMPAaloT 1 MO3Xe BCero BOCCTaHaBNNBAIOTCS
npyv HEPTAHOM 3arpsa3HEeHUN NoYB ?

Tewma 4. 3arpsizHeHue MOYB BeLL,eCTBaMM HeopraHM4YecKown npupoabl (Metannamm u
HemeTannamu). TM, nbinb, LEeMeHT, ¢pTop, 60p, TBO n T.4.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

MpuMepHble BONPOCHI K KOHTPONbHOM 2 1.Kakol Bua paanoakTuBHOrO n3nyyeHns obnanaet
HanbonblUen NPoHKKatoLWe CNoCOBHOCTLIO? 2. YTO Takoe NOBEPXHOCTHO-aKTBHbIE BewwecTBa? 3.
Mpn KakoM copepxaHnn BelwecTsa OTHOCATCS K MUKpoaneMeHTam? 4. Kakue 3arpssHsiowmne
npumecu cogepxar pocgopHblie ynobpeHus ? 5. Kakne nokasarenn Hago MCnonb3oBath, 4T0ObI
nony4nTbcamble LOCTOBEPHbIE pe3yNbTaTthl O YUCTOTE TEPPUTOPUK OT 3arpasHutenen ? 6. Hasosute
MPUYUHBI, NO KOTOPbIM UCMONb30BAHNE UTOB CTOYHbBIX BOL B CE/IbCKOM X035ACTBE, 0ObIYHO
[OTUPYIOTCA rocyaapcTBoM. 7. Bpen n nonb3a MycopocxkurartenbHbix 3aBofos 8. Hasosute
pacTteHune, cnocobHoe HakannmeaTb camoe H60nbloe Konn4YecTBo kaamms 9. HasoBnTe OCHOBHbIE
MCTOYHUKW NOCTYNneHns ceuHua B atmocqgoepy 10. [locToMHCTBA 1 HEOOCTAaTKM UCMONb30BaHNS UNOB
CTOYHbIX BOA B KayecTBe ynobpeHus 11. I'ne 3akpennsercs 80-90% paanoHyKIMLOB Npw
panMoakTnBHLIX Bbibpocax? 12. HazoBuTe NpuaHaku, N0 KOTOPbLIM MeTa/bl OTHOCAT K TSXENbIM
meTannam 13. Knaccugpukaumsa noBepxHOCTHO-akTUBHbIX BewecTs ([MAB) 14. K kakoMy XuMmnyeckomy
anemeHTy 630K N0 CBOUM XMMUYECKMM CBOMCTBAM PaaMoakTuBHbIN uesnin ? 15. Hasosute
Hanbonee aKONOrnYHbI cnocob yTunmaaumm 6biToBoro Mycopa 16. HYto Takoe cnuHeprusm
3arpsasHsowmx sewects ? 17. Novemy yctaHosneHue senmymH NOK cnoxXxHbld 1 [ONroBpeEMEHHbIN
npouecc? 18. K yeMy npneBoauT HenocTaTok propa B opraHmame ve noysax? 19.B yem 3aknioyaercs
Bpen ot [MAB, nonazatowwux B Bogoembl? 20. K kakoii rpynne MNAB oTHocutcst 06bl4HOE
XO35NCTBEHHOE MbINO?

Tema 5. 3arpsisHeHMe ropoacKUX Noys
YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

1. Knaccundpukauus snoos 3arpasHerms 2.0co6eHHOCTM 3arpaseHns ropoackmx noys 3. Kak
NPOSABAAIOTCS TEXHOrEHHbIE aHoManum B ropogax? 4. lNepeyncnute UCTOYHMKM 3arpa3HeHns
ropoackumx noye. 5. Nepeuncnnte cnocobsl ytunmsaumm TEO

Tema 6. PapnoakTuBHble 3arpsisHsioLLLUe BellL,eCTBa B MoYBe.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

1. MNepeuyncnmte Nyt NOCTYNNEHNS PanMOaKTUBHbIX BEWECTB B brocdepy. 2. MNepeuncnute
OCHOBHbIE 3rpsi3HSIOWME paanakTuBHble N30TomMbl. 3. HazoBute 6e3onacHblii ypoBEHb
panmoakT1BHOro ooHa. 4. Ha3oBUTE OCHOBHbIE €AMHULBI UBMEPEHNS PaaM0akTUBHOCTM 5. ne B
Hay4YHbIX UICCNELOBHNSX NCMOMb3YIOTCS paanoakTMBHbIE NpenapaThbl MW NPOHUKAOWME N3ny4yeHns?

Tema . UToroeas doopma KOHTpons

MpuMepHbIe BONPOCHI K 3a4eTy:
MpuMepHble BONPOCHI Ansi 3a4eta NpeacTas/eHbl B Npunoxenum |, ctpanmua 1

[MprMepHble BOMpOCH! K 3a4eTy Mo Kypcy "XuMmuyeckoe 3arpsasHeHne noys”
1. Bruocdpepa, y4eHue o brocdepe, rpaHmLbl Brocdepbl.
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2. 3arpsasHeHune. Knaccudpukauus BuaooB 3arpsa3HEHUN.
3. CocTaB atMOCepHOro Bo3ayxa 1 UCTOYHUKN 3arpsi3HEHMS aTMOCAOEPHI.

4. DKonornyeckune NocnencTesns NoKanbHOro 3arpa3HeHns atMmocapepbl. JIOHOOHCKMIA 1 noc-
aHXeneccku Tmn cMora.

5. Okonornyeckune nocnencTems rnobanbHOro 3arpsas3HeHns atmocdepbl. BoiIbpochl napHMKOBbIX
rasoB 1 NapHNKOBbLIA adpdoeKT.

6. DKonornyeckune nocneacTens rnobdanbHOro 3arpsisHeHns atmocdepbl. PaspylieHne 030HOBOro
cnos 3emnu

7. KucnotHble poxan. Ix Bo3gencTeme Ha oKpyXaroLyo cpegy 1 noysbl. BydpepHOCTb Noys.
8. Buonornyeckas nHaMKaLma 3arpsa3HeHns okcuagamm cepbl 1 asota

9. 3arpsisaHeHVe okpyXxatowei cpenbl nectmunaamu. lNoseaeHne NecTMUMooB B NoYBe,
BOCCTAHOB/IEHME MOYB, 3arpsA3HEHHbIX NeCcTMUMAAMM

10. CO3 (cToMKMe opraHnYeckmne 3arpasHUTEN Unn rpsasHas aoXuHa).

11. NMonuxnopunpoBaHHble budpeHnnbl. CocTaB 1 CBOMCTBA. VICTOYHMKM NOCTYNNEHNS B OKPY>XatoLyo
cpeny

12. [INOKCWHbI 1 doypaHbl.

13. M'ekcaxnopbeH3on.

14. KaHueporeHHble nonuuuknunyeckue yrnesogoponbl (MAY), coctas, ceonctea. MexaHU3MbI
TpaHcopmaumm MNMAY B okpyxarowen cpene.

15. 3arpsiaHeHue 6rocdpepbl NOBEPXHOCTHO-aKTMBHBIMU 3arpS3HSIOWMMY BELLECTBAMY
16. PekynbTmBaums noys, 3arpsi3HEHHbIX HERTLIO U HEGDTENPOAYKTaMN.

17. PagnoakTuBHble 3arpssHstolme BelwecTsa, knaccudmkaums. ICTOYHKN paanoakTBHOMO
3arpsisHeHmns buocdoepol.

18. 3arpsasHeHne okpyxatowen cpelbl pTyTbiO

19. 3arpsa3HeHne oKpyXarolLlen cpenbl KaagMMem

20. 3arpsi3HeHVe oKpyxatowen cpefibl CBUHLIOM.

21. 3arpssHeHne okpyxatowen cpebl PTOPOM.

22. 3arpsi3HeHVe HeopraHM4eckumMm o0Txogamm, HemeTannamu.

23. 3arpsisHeHne brocgepbl NPU NCMOb30BaHMM B Ka4ecTBe yao0OpeHnii KOMMyHaNbHO- ObITOBbIX
OTX040B (MI0B CTOYHbIX BOL).

24. Knaccbl onacHOCTY 3arps3HSIoWnX BELWeCTB.

25. A3p0o30sbHOe 3arps3HeHne 1 JanbHOCTb NepeHoca HeopraHMyYeckmx 3arpasHutenem

26. Kputepun paspabotkm MNOK B pasHbix cTpaHax.

7.1. OcHoBHas nuTeparypa:

. HukonaiikmH, Hukonai MBaHoBuY. Okonorusi: y4eb. ans cTyoeHToB By30B, 0Oy4atowmxcs no
HanpaeneHnsmM noarot. B 06n1. 550000 TexH. Hayku 1 no cnew. B 06n. 650000 TexHMka 1 TEXHONOrnn
/ H.W. Hukonarikun, H.E. HukonaikuHa, O.I1. Menexosa.?5-e n3g., ucnp. n gon..?Mocksa: Lpoda,
2006.7622 c.: nn.; 22.7

vnoB, Nropb AnekcaHapoBuy. Skonorus: y4ebHrk ans bakanaBpos: ONs CTYAEHTOB
61ONOrNYECcKNX N MeOMLIMHCKIMX CneunanbHOCTeN Bbicmx y4ebHbix 3aBeaeHnii / V. A. lWnnos.?7-e
n3g..?Mocksa: fOpawt, 2012.7511, [1] €

CasoHoB, Oayapa Bnagumumposuy. Skonorust ropoackol cpenbl: y4ebHoe nocobue ons CTyaeHTOB,
obyyatowmxcs no HanpaeneHuto 270100 "Ctpoutenbcteo” / 3. B. Ca3oHos.?CaHkT-lNeTepbypr:
rMmorLa, 2010.7310,

KopobkuH, Bnagummp VMiBaHoBuy. Skonorus: yyeb. ona ctyneHToB By3oB / B.W. KopobkuH, J1.B.
Mepenenbcknin.?U3a. 12-e, pon. n nepepab.. PocTtos-Ha-LoHy: PeHnke, 2007. 602 c.: nn.; 21
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CraHpapTbl Ka4ecTBa okpyxatoleli cpenbl: Y4yebHoe nocobue / H.C. Wesuosa, O.J1. Wesuos, H.J1.
bauykoea; Non pen. npodp. M.I". Acoeeesa - M.: HAL UIH®PA-M, 2014. - 156 c.: 60x88 1/16. -
(Bbicwee obpasosaHue: bakanaepuart). (0) ISBN 978-5-16-009382-6, 300 3k3.
http://znanium.com/bookread.php?book=436434

NoHunaumpytowee nanyyenve B rugpocdepe. BeeneHune B paanobrnonoruto n paanoskonoruno
rmapobunoHToB: Yuy. noc. / B.H. KynenaHos. - M.: ®opym: HUL NHdppa-M, 2013. - 88 c.: 60x90 1/16. -
(Bbiclwee obpasosaHue: bakanaspuart). (0) ISBN 978-5-91134-690-4, 300 3ka.
http://znanium.com/bookread.php?book=367417

OKONOrM4yecknii MOHUTOPUHI 1 aKonornyeckas akcneptusa: Yueb. noc. / M.I".Acosees, H.J1.Ctpexa
n op.; Mo pen. npodp. M.I".Acoeeesa - M.: HULL UH®PA-M; MH.: Hos. 3HaHue, 2013 - 304 c.: un.;
60x90 1/16. - (BO: bakanasp.). (n) ISBN 978-5-16-006845-9, 600 2ka3.
http://znanium.com/bookread.php?book=412160

7.2. lononHutenbHasa nuteparypa:

6) nononHUTENbHAs NUTEepatypa:

1.10cput C.C. Aaobl Bokpyr Hac. - M.: Knaccuke ctunb, 2002. - 366 ¢

2. Payue K, Keipcts C. Bopbba ¢ 3arpsaHeHnem noyssbl. - M.: Arponpommagar, 1986. - 220 ¢

3. Xumusa okpyxarouen cpenbl. Xumudeckas akonorms / Metoguyeckume ykasaHus. - KazaHb:
KasaHckuin rocygapcTBeHHbIn TexHonormndeckuii yHmsepcutet, 1993. - 30 c.

4. TpugooHosa T. A. MpuknagHas akonorus: yueb. nocobre ons CTyoeHToB BYy30B, 00yyarowmxcs no
akon. cney. / T. A. TpudboHosa, H. B. CenneaHoBa, H. B. MuweHko.?Mocksa: Akaa. NpoekT:
Tpaauumns, 2005.?7381, [1] c.: un., Tabn.; 21

5.WarikeHosa O B. YnpaBneHne MakpoBO34EACTBMEM TEXHONOIMYECKMNX CUCTEM Ha SKONOT MO
ropoga: (Ha ocHose meTtogonorumn ctaHgaptos VICO 14000) / O. B. WarikeHoBa; nog Hayu. pea.
I.0ounoc.H., a.3.H. A. N. Cybetto.?KocTtpoma: KocTpom. roc. yH-1, 2006.?7118, [1] c.: Tabn., cxembl;
21.?

6. bapaHHukos B 1. 9konornyeckas 6€30nacHOCTb CENbCKOX03SWCTBEHHOM NPOoayKLun: y4eb.
nocobue ons CTyaeHTOB By30B, obyvatowmxcs no crned. 310700 "3ooTtexHus" n 310800
"Betepunapus" / B.[l. bBapaHHukos, H.K. Knpnnnos.?Mocksa: KonocC, 2006.7350,[1] c.: un.; 21

7.PawnTos J1.3. [vrneHnyeckas xapakTepucTuka 3arps3HeHns oKpyxarowen cpebl
KaHLEepOreHHbIMN BELLECTBAMM 1 OHKONOrmyeckas 3aboneBaeMocTb HACENEHNS B NMPOMbIWNEHHbIX
ropofax: y4eb. nocobue ons ctyneHToB, obyyatowmxcs no cnew. 040300- Mea.-npodomnakT. neno /
N.3. Pawwntos, A.B. Mannamos, N.M. ®artxytauHos; Moc. 06pasoBar. yypexaeHne BbiCl. Npog.
obpasoBaHus "KasaH. roc. Med. yH-T1 Defep. areHTcTBa no 34PaBOOXPAHEHNIO U COLL.
pas3sntnio".?KasaHb: HoBoe 3HaHue, 2006.7139 c.:

8. EBreHbeB M. . KoHTponb akonornyeckoi 6e30nacHOCTU XMMUYECKUX NPOVN3BOACTB.
Skonornyeckmin MoHMTOpUHr: y4eb. nocobre / M.W. EereHbes, V.W. EBreHbeBa; Pepnep. areHTCTBO
no obpasosanuto, FOY BMO "KasaH. roc. TexHon. yH-1".?KasaHb: [KI'TY], 2006.?157 c.: nn.; 20.?

7.3. UHTepHeT-pecypcChl:

KynaruHa, BaneHtuHa ViBaHoBHa. [pakTkyM no BanoBOMYy XMMUYECKOMY aHann3ay no4ys: yuebHoe
nocobue / B. N. KynarunHa, B. P. NpuropbsiH; [KasaH. roc. yH-T].?KasaHb: KasaHckuii
rocynapcTBeHHbln yHuBepcuTeT, 2010.7; 21.4. 1: Banosbin aHann3 opraHnyeckom 4acTtu
noys.?2010.?748 c.: un..?bubnuorp.: c. 46 (13 HasB.), 100 -
http://z3950.ksu.ru/bcover/0000792812_con.pdf

KynaruHa, BaneHtuHa ViBaHoBHa. [pakTrkyM no BanoBOMy XMMUYECKOMY aHanmn3y no4ys: yuebHoe
nocobue / B. W. KynarnHa, b. P. N'puropbsiH; [KasaH. roc. yH-T].?KasaHb: KasaHckui
rocynapcTBeHHbln yHuBepcuTeT, 2010.7; 21.4. 2: Banosbiin aHann3 MMHepanbHOM YacTu NoYs:
[y4ebHO-MeToomuyeckoe nocobue] / B.WU. Kynaruna, B.P. NpuropbsH, M.A. Caxabues; KazaH.
(MpuBonx.) penep. yH-1.72012.747, [1] c.: nn..?Bubnuorp.: c. 47 (13 HasB..), 100 -
http://z3950.ksu.ru/bcover/0000791687_con.pdf
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ObuwecTBo no4ysoBenoB M. B.B. [loky4aeB[OnekTpoHHbI pecypc] -
http://sites.google.com/site/soilsociety/

dakynbTeT noysoBeneHnss MIY. OnektpoHHas bmbnmoTteka. [ONeKTpoHHbIA pecypc] -
http://www.soil.msu.ru/

AnekTpoHHas becnnatHas 6ubnmnoTeka y4ebHMKOB 1 KHUT MO NOYBOBELEHWIO, arpoXnMnA, consnke u
XMMunn [ONeKTPOHHbIN pecypc] - http://dssac.ru/elektronnye-utchebniki.html

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHVe AnCUMNAVHbI "Panmoakonorns 1 3KkoTokeukonorusa" npeanonaraet UCnonb3oBaHmne
cneqylollero MatepranbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EHNS 1 Nepenadun dNeKTPOHHbIX JOKYMEHTOB. TnnoBas KoMnaekTaums
MyNbTUMEONIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYEeCKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMBYyHbI MpenonaBaTens,
BK/IOYAoLWen Tay-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbIn KOMMbIOTEP
(C TexHUYecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGECHI
noakntoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenofnaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 00 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, 1 CNYXUT
MONHOLUEHHbIM paboynm MecToM npenonasartens. lNpenonasarenb MMeET BO3MOXHOCTb NErko
yrnpaBnsiTb BCE CUCTEMOW, HE OTX0AS OT TPMOYHbI, YTO NO3BONSIET NPOBOAMTDL NEKLMN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4varowmxcs B yoobHON 1 AOCTYNHOW ONst HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNe C MCMONb30BaHMEM B NpoLecce 0byyeHns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupPOoKOnonoCHbIM
LOCTYNOM B CeTb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANNGIULMPOBAHHbIX
CMneunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNnN, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbliNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMsaM pefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "JlaHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Nepuoanyecknx N3aaHnim No eCTECTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "[laHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHOM nuTepaTtype N Hay4HbIM
nepuoan4yecknm n3oaHnsam no MakCManbHOMY KONMMYECTBY NPOoUbHbIX HanpasneHui ¢
cobnofeHneM BCeX aBTOPCKMX N CMEXHbIX Npas.

ayauTOPUS C KOMMbIOTEPHBIM NMPOEKTOPOM, Pa3faTtoyHblii Matepuan

Mporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamMm @I OC BINO n yyebHbIM nnaHom no
HanpasneHnto 021900.62 "lNoyBoBeneHUE" 1 NPOGOUNI0 NOArOTOBKN HE NPEAYCMOTPEHO .
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Kynaruna B.W.

S 201 __r.
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["puropbsH bB.P.
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