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1. EJIX OCBOEHUA JUCHUITJIMHBI

Heabi0 M3ydyeHUs] AUCHMILIMHBI «AHAIU3 BaKHeHIIHX O0BEKTOB OKpY:Kalomel
cpelbD> SIBJISIETCS:

- 3HAaKOMCTBO MAarkCTPAaHTOB C TEOPETHUYECKUMH U MPAKTUYECKUMHU OCHOBAMHU BbIOOpA
METO/a KOJIMYECTBEHHOTO aHAIM3a W WACHTHU(HKAIMEH BEHIeCTB B OOBEKTaX OKpYKalomen
Cpenpbl.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

Jucuummna «AHaIU3 BaXKHEHIINX OOBEKTOB OKpYXKAIOIIEH Cpenb» OTHOCUTCS K
JUCLUIUIMHAM I10 BBIOOPY U n3ydaetcs B 1 cemectpe. OCHOBY €€ U3yUEHHsI COCTaBIISIIOT:

- paccMOTpeHue IpobsieM, BO3HHMKAIOUIMX B MPOIECCE aHTPOIOIEHHOIO BO3ICHCTBHS Ha
OKPYKAaIOIIYI0 Cpely, CBSI3aHHBIX C 3arpsA3HEHHEM aTMOC(GEpHOro BO3AyXa, IOYB,
ITOBEPXHOCTHBIX U MOA3EMHBIX BOJ;

- BbIpabOTKa HABBIKOB HAy4YHO-OOOCHOBAaHHOM OLIGHKM KadyecTBa OKpY’KaloLleW cpenbl U ee
WU3MEHEHUS 1101 BO3ACHCTBUEM TEXHOTECHHOM IEATEILHOCTH YEJIOBEKA.

Tab6auuna 2.1.

CBs3b JUCHUILIMHBI «AHAJN3 BakKHeHIINX 00LEKTOB Opr)KaIOIIIeﬁ cpeabn» €
moCjaeAy omMu JTUCHUINITHHAMMA H CPOKHA HX U3YYCHUS

Kon JlucuunnuHeel, ciaeAyroolmue 3a  AUCIUIUIMHOU Cemectp
JMCLUTUTIHBI «AHaJIN3 BaXXHEUIINX 00BbEKTOB OKPYKAIOLIEH cpesibl»
b1.0.02 |Merposioruss XMMHUYECKOTo aHaiu3a. Bbibop MeTonoB 2
aHaJIn3a
b1.B.02 |Ucropus u METOIONOTUS XUMUHU 3

B pe3yiabTaTe OCBOCHUSA TUCHUIVIMHBI MATUCTPAHT JOJIKEH

3HATh:
- TEOPETUYECKHE OCHOBBI aHAIIN3a 0OBEKTOB OKPYKAIOIIECH Cpe/Ibl.
YMmeTh:

- IUIAaHUPOBATh XUMHYECKUH HKCHEPUMEHT, CTATUCTHUECKH oOpaldaThiBaTh pe3yJIbTaThl
XUMHUYECKOIO aHaJIU3a.

Biaajgers.
- CTaHI[apTHbIMI/I MCTOJaMM aHaIu3a, MGTOI[OHOFHeﬁ BBIGOpa METOAOB aHallu3a, UMCTb

HaBBIKU UX TPUMECHEHHS;
- IpreMamu po6ooTdopa 1 NPoOOMOArOTOBKU 0OBEKTOB OKPYKAIOIIEH Cpe/ibl.



3. KOMIIETEHIIMHU OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIAIIJIMHbI

[Ipoiecc w3yuyeHHWs] OUCHMIUIMHBI HampaBieH Ha (OPMHPOBAHUE DSJIEMEHTOB
cinenyromux kommereHiuii B coorBerctBun ¢ OI'OC BO u OIIOII BO mno nanHOMy
HaIlpaBJICHUIO IOJTOTOBKHU:

[Iponiecc w3yueHWs OUCHMIUIMHBI HampaBieH Ha (OPMHUPOBAHUE 3JIEMEHTOB
cienyromux kommereHiuii B coorBerctBun ¢ ®I'OC BO u OIIOII BO mno nanHOMY

HaIpaBJICHUIO ITOATOTOBKHU:

a) yuuBepcajabHbIX (YK) - YK-3
0) mnpodeccuonanabubix (IIK) - ITK-2.
Tadauua 3.1.

Marpuuna cBsi3u KoMIeTeHIHi, (JOpMUPYeMBbIX HA OCHOBE U3YUeHHsI JUCIUIIHHbI
«AHaJIM3 Ba)KHEHIIHX 00bEKTOB OKPY Kalollell cpeabl», ¢ BpeMEeHHbIMH 3TAllaMH 0CBOEHHS
ee coJep:KaHus

Konbr Komnerenmus Cemectp
KOMITETEHIIHH U3YYCHUS
(@rocC)
YK-3 Crnoco0eH opraHu30BbIBaTh U PYKOBOAUTH padOTON KOMaHIbI, 1

BbIpa0aThiBass  KOMAHIHYIO  CTpaTerwio  JUis  JOCTHIKEHUS
HOCTaBJIEHHOU LIEJHU

[1K-2 Cnocoben MPOBOJUTH MaTeHTHO-UH(GOPMAIIOHHBIE 1
WCCIIeIOBaHMS B BBIOPAHHOM 001aCTH XMMHUHU WJIH CMEXHBIX HAYK

4. OFBEM JINCIIATIJIMHBI U BUJIbl YYEBFHOM PABOTBHI

Tabauua 4.1.
Bua yueoHoii padoThl Bcero 1

4acoB cemecTp
OO01mast Tpy10eMKOCTh TUCITUTUTHHBI 144 144
AynUTOpHBIE 3aHATUSA 64 64
Jlexkuun 32 32
[Mpaktuueckue 3anstus (113) 32 32
CamocrosarenbHas padbota cryaeHtoB (CPC) 53 53




KonTpo:s 27 27

5. COAEPKAHUE JUCIUAIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BUJIOB YYEBHbIX

3AHATUIA
Tabauna S.1.
CTpyKTYypa U coiep:KaHHe AU CIHUHTLTHHBI
Buabl yueOHo# padoThl, BKJIKOYAS DopMbI
Paznen CaMOCTOSITEJILHYI0 PadoTy CTYIEHTOB U TeKylIero
Ne JAMcuunIMHbI TPYA0EMKOCTb (B 4acax) KOHTPOJISA
n/ o Tox ol C ycneBaeMocT
. £ UH paKT. gM. u (no
g 3aHSTHS pabora -
S cemecmpa),
®opma
MPOMEKYTOY
HOT0
KOHTPOJIS
1. | Beexnenue. 1 4 4 6 Tect
2. | IIpo6ootOop u mpobomon- | 1 2 2 6 Tecr
TOTOBKA
3. | KoHuentpupoBanue nll 4 4 6 Tecr
pasleieHne Kak CTaauu
POOONOATOTOBKH
4. | Ananms BOJ 1 4 4 6 Komnt. pabora
5. | AHanu3 Bo3nyxa 1 4 4 6 Tecr
6. | AHaM3 TOYB W JOHHBIX | 1 4 4 6 Konr.paborta
OTJIOKEHUIN
7. | Aganus MMHIIEBBIX nl|l 4 4 6 Tect
CENbCKOXO035MCTBEHHbBIX
MIPOJYKTOB
8. | AHaym3 OMOJIOTHYECKUX 1 4 4 6 Tect
MaTepHaioB
9. | AHa)M3 reoIOTUYECKUX 1 2 2 5 Tect
00BEKTOB.
Hroro: 32 32 53 3a4er
Tadumuna 5.2.

KOHerTI/I3aIII/IH pe3yJabTaToB 0CBOCHUSA TUCHUIIJIUHBI




YK-3

Cnocoben opzanu3zoevieams u pyKoeoOumsv padomoil KOMAawnowl, 6vlpadamvléas

Komanduyro cmpamezuro 011 00CMUNCEHUS NOCMABTICHHOU uenu

3HaTh:  METOJBl, IPUEMBI
OpraHu3aluUy Mpouecca yupas-
J€HHS, OCHOBBI IICHUXOJOI'MU

B3aUMOOTHOLIEHUH, CTPYKTYPY
MOTHBAlUM M ICUXHU-YECKOU
perynsauuu IIOBEJICHUS
YEJIOBEKA, €0 NEATEIbHOCTH.

YMeTb: PYKOBOIHUTH KOJ-
JICKTUBOM, PCaInu30BLIBATH
Ha MpPaKTHUKE IpaBuia 00-
mieHusT B TpogecCHOHab-
HOM KOJUICKTHBE, CJICZI0OBAaTh
STHYCCKUM u IIpaBOBbBIM
HOpMaM IOBEICHUSI.

Baanerb: opraHu3anMoHHO-
YHpaBJIeH‘-IGCKI/IMI/I HaBBbIKa-
MH; CIoco0aMH W MPUEMaMH
IICUXOJIOTHYCCKOTO  B3aHUMO-
JEUCTBUS C IPYTUMH JIFOIbMHU
B MpodecCHOHATBHON Jes-
TEJIBHOCTH, CIIOCOOHOCTBIO K
COLIMAJIbHOM aJanTallkiH.

IIK-2 Cnoco6en nposooums nameHmHuo-uHGOpMayuoHHble UCCTE008AHUS 6 GbIOPAHHOIL
o01acmu Xumuu uau CMeNCHbIX HayK

3HaTh: maTeHTHO-WH(pOpMa-
[MOHHbIE 0a3bl JaHHBIX IO
COBPEMEHHBIM  HAaHOTEXHOJIO-
UM M HaHOMaTepuaiam

YMerb: NPOBOIUTH ITOMCK
CHeLUaIU3UPOBAHHON  WH-
dopManuu B MaTEHTHO-
nH(pOpMaNMOHHBIX  0azax

Baagern: HaBBIKAMH
a”HaJm3a u 000011IeHUSA
pPE3yJITATOB TMOKCKA CIeIra-
JU3UPOBAHHON HMH(pOpMALIHH

JaHHBIX II0 COBPEMCHHBIM | U HaTeHTHO-I/IH(i)OpMaHI/I-

HAHOTEXHOJOIMSIM M Ha- | OHHBIX 0aszax IIo COBpC-

HOMaTcpuajiaM MCHHBIM HaHOTCXHOJIOIUAM H
HaHOMaTCpualaM

ConepxaHue IMCUMILTHHBI

1. Beenenme. XMMUKO-aHAJIUTUYECKUI KOHTPOJIb pPEAIbHBIX OOBEKTOB M €ro pojib B
HPOMBIIIUIEHHOCTH, TEOJOTUH, CEIbCKOM Xo3siiicTBe, MenuuuHe. OCHOBHbIE OOBEKTBHI aHAIM3a.
AHaIUTHUYECKUH IIUKI U €r0 OCHOBHBIE 3TaIlbl.

2. IIpoGooréop u mnpodonoaroroBka. IlpencraButenvHas mpoba, cmocoObl ee
nonydeHus. @Daktopel, omnpexnendwroume pasmep n0poObl. OT60p npoObI  TBEpIBIX,
ra3oo0Opa3HbIX M KUAKUX BemecTB. OcoOeHHOCTH 0TOOpa Hpo0 CEembCKOXO3SMCTBEHHBIX
MIPOAYKTOB U IPYruX OMOJOrMYECKUX MaTepuasioB. TpaHCIIOPTHPOBKA U XpaHEHHE PO, criocoObl
MX KOHCEpBAIUH.

Paznoxxenne mpo6. Beibop cmocoba paznoxenus. "Cyxoe" u '"Mokpoe" pazioxeHue.
CrulaBnieHMe W CIeKaHWe, IOCIEAYIOIIee PAcTBOPEHHE Kak CHoco0 TmepeBeleHHs NpoObl B
pacTBOprMOe cocTosiHME. VHTeHCHu(HKalUs TpOIEecCOB pPa3IoKeHHs OOBEKTOB PA3TMYHOM
npupoasl. cnonb3oBanue AJisl pa3ioKeHUs BHICOKO arpeCCHUBHBIX PEareHTOB, MOBBIIIEHHBIX
TeMIeparyp W JaBlieHUs. ABTOKJIABbI, IPEMMYILIECTBA HX HCIOJIB30BAHUS. Y CKOPEHHOE
pa3okKEeHUE MOJT IeHCTBUEM YIABTPA3BYKOBOTO U MUKPOBOJIHOBOTO TNojiel. CriocoObl HHTEHCUBHOTO
pa3NoKEHUs] OpraHMYecKHX BemlecTB (Karanu3, (OTOIM3, IUIA3MEHHAas JECTPYKIHs).
YHupuKanus moaroToBKy mpod 00BEKTOB Pa3IMIHON TPUPOIBI.

3. KoHueHTpupoBaHMe M pa3jejieHHMe KaK CTaaud npodonoaroroBku. OCHOBHBIE
METO/bl KOHLEHTPUPOBAHUS: COPOIMSL, IKCTPAKIMs, KPHUOT€HHBIN Croco0, (GUIbTpalliOHHbIE U
MEMOpaHHBIE METOJIbI, CBEPXKpUTHUYECKas (IIOMAHAS DKCTPAKIMs, pPEaKIHMOHHAS Tra3oBas
sKcTpakius U Ap. Csi3b 3Tana MpoOOMOATOTOBKU C MOCIEAYIOIIMM METOJIOM OIpe/ieeHusl.
OCHOBHBIE ~ KPUTEpPHM, ONpEACNSIONIMe  BBIOOD  MeToja  ompeneseHust  (TOYHOCTb,
YyBCTBUTEIBHOCTh, N30MPATEIHHOCTH | JP.).

Ponb XxumHueckoro axHanmza B PEIICHUH MPOOJIEM OKpY)Kalolied cpeibl. AHAIUTHYECKOE
o0ecrneyeHrne CUCTEMbI HKOJIOTMYECKOro MOHUTOpUHTa. [IpeaenbHo A0mycTUMbIE KOHIICHTPAIIHH.
ITpuopurerHsle 3arps3Hsaomue BemecTBa. CynepIKOTOKCUKAHTHI.



4. Aunanu3 Boa. Kimaccudukanus Boa. OCHOBHBIE aHATUTHYECCKUE MPOOJIEMBL.
[IpoGooTOop u Xxpanenue mnpoO. OmpeneneHue OOOOMICHHBIX (U3NYECKHMX M XHUMHUYECKUX
1oKa3arenel, ONpEeAENsAIoNMX KadyecTBO BOJBL: IIPO3PAYHOCTH, MYTHOCTH, LIBETHOCTH,
BOJIOPOJTHOTO  TOKa3aTessl, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHOTO MOTEHIMANA, IIEIIOYHOCTH,
PACTBOPEHHOTO KHCIIOPOAA, OKHUCISIEMOCTH, XHMHYECKOTO ¥ OHOXMMHYECKOTO MOTpeOIeHUs
kuciopoja (XIIK u BIIK). buorectupoBanue kak crioco0 OIeHKH Ka4ecTBa BO/I.

Onpenenenre WHAWBUIYATBHBIX HEOPraHUIECKUX KOMIIOHEHTOB BOJI: XJIOPUAOB, (DTOPUIOB,
HUTPUTOB, HUTPATOB, (HocdaToB, cepocojepKallUuX aHHUOHOB, MOHOB aMMOHHS, HIEJIOYHBIX U
IIEJI04YHO-3eMENbHBIX MeTaUIoB. OImpeneneHue XeCTKOCTH Bojbl. OrmpeneneHue CBOOOJHOIO
xJiopa.

@opMbl CYILIECTBOBAHUS TSDKEIBIX METAUIOB M PAJAUOHYKIMAOB B Boaax. OmpeneneHue
TSKEJIBIX METANJIOB U PalHuOHYKIUA0B. CriocoObl KOHLIEHTPUPOBAHUS TSKEIBIX METANIOB U
panuoHyKiInaoB U3 Boa. [Ipupoansie opraHndeckue BemiecTsa BoA. OOIIas OLiEHKAa COIEp)KaHMs
OpPraHMYECKHX BELIECTB: OMpeesIeHne OPraHuYeCcKOro yriepoa, a3oTa, ¢pocdopa.

OCHOBHBIE KJIaCChl 3arpsi3HAIOLIMX OPraHMYECKUX BEILIECTB: NOBEPXHOCTHO-AKTHUBHBIE
BeIIeCTBa, (EHOJIbl, HEPTENPOIYKThI, MOIMAPOMATHUECKHE YIIIEBOJIOPOIBI, a30T-, CEpPO- U
dochopconepralye MeCTUIHIbL, XJIOPOPTraHNUECKHE COSTUHEHHS (XJIOPCOIEPIKAIIIE TIECTHIIUIBL,
MOJIUXJIOPUPOBAaHHbIE OU(DEHWIIBI, MOMUXIOPAUOEH30(YpaHbl, MOIUXIOPIU-OCH30-TI-AHOKCHHBI).
Hcrounuku nomnananusi, yCTOWYUBOCTb B OKPY>KAIOIIEH Cpejie, TOKCHYHOCTh, METO/IbI N3BJICUCHUS,
KOHIICHTPUPOBAHHUS, Pa3eTICHUS U ONPeICICHHUS.

5. Anaau3 Bo3ayxa. OcHOBHBIE TPOOJIEMBI aHAIM3a TOPOJICKOTO BO3/IyXa, BO3ayXa paboueit
30HBI, MPOMBIIUICHHBIX U TPAHCHOPTHBIX BBIOpocoB. CrocoObl M MeToasl 0TOOpa Mpod
BO31yXa. AprehakTsl, BOSHUKAIONIKE B TpoIiecce mpodooToopa.

XumHudeckuil coctaB Bosayxa. OmpeneneHue HEOPraHMYECKUX KOMIIOHEHTOB BO3/AyXa
MIPUPOAHOTO U TEXHOTEHHOI'O MPOUCXOKACHUS: 030HA, OKCHJIOB YIJIEpo/a, a30Ta, Cepbl, aMMHaKa,
CEpOBOAOPOJA.

Onpenenenue OpraHMYECKUX COEJUHEHMM: anupaTHuuecKux U apoOMaTHUYECKUX
YII€BOIOPOAOB, KapOOHMIBHBIX U XJOPOPTAHUYECKUX COCTUHEHH, (PEHOTIOB, CIMPTOB, Y(PHUPOB,
METAJUIOOPTaHUYECKUX COCTUHEHUN, MEPKAINTaHOB, alu(paTHYECKUX aMHUHOB. AHajW3 ra30BbIX
BBIOPOCOB aBTOTPAHCIIOPTA.

Anpozonu: obpazoBaHue B atMocepe, poiib B IEPEHOCE HENETYUUX 3arpsi3HSIOIIMX BEIIECTB,
0ocoOeHHOCTH TPoOoOTOOpa M aHanmM3a. ABTOMaTH3alvs aHaiu3a BoO3AyXa. OCHOBHBIC THIIBI
ra3oaHajan3aTopoB. JIMCTaHIIMOHHBIE METO bl aHAJIH3A.

6. AHaau3 mMOYB M JAOHHBIX OTJIO:KeHMH. OCOOEHHOCTH TMOYBBI Kak O0OBeKTa
okpyxaroteit cpensl. [Ipo6ooTdop. Xummuueckuii coctas noys. I 'yMycoBbI€ BellIeCTBa: CTPOCHHUE,
PEaKILMOHHAs CIOCOOHOCTH, (DYHKIIMH B OKPYXKAaIoLIeH cpejie.

3agaun aHATUTHYECKOTO KOHTpouist. OmpeneneHne 0OOOIMIEHHBIX IMOKAa3aTelie: eMKOCTH
KaTHOHHOTO  OOMEHa, KHUCJIOTHOCTH, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHOTO  TOTEHIIMAIA,
COJIEPIKaHUS JIESTKOPACTBOPUMBIX COJIEH, OMOIOTHYECKON aKTUBHOCTH.

Omnpenenenrne HEOPraHMYECKUX KOMIIOHEHTOB. DJIEMEHTHBIM U MOJEKYISIPHBINA aHAIu3.
[TpobonoaroroBka. AHaiM3 BOAHOW BBITSDKKM Ha COZEp)KaHWE HUTPATOB, HUTPUTOB, XJIOPUIOB,
Cynb(}aToB, MIETOYHBIX M IEIIOYHO-3€MEIbHBIX MeTauioB. OrmpeneneHre THKETbIX METallIoB:
BAJIOBOT'O COJICPKAHUS U TIOIBHKHBIX (POPM.

OnpeneneHde  OpraHMYECKUX  KOMIIOHEHTOB.  OJJEMEHTHBIM  aHalu3:  ONpeesieHHe
OpPraHMYecKoro Yyriepoja M oOpraHuyeckoro asora. OnpezaeneHHe TOKCHYHBIX BEIIECTB:
MECTUITUIOB, HE(PTENPOAYKTOB, MOJUAPOMATHUECKUX  YIICBOAOPOAOB, XJIOPOPTaHMYECKUX
coenuHeHN. MeToIbl U3BJICUEHUS M KOHIIEHTPUPOBAHUS 3aTrPS3HSIONMINX OPTaHUYECKUX BEIIECTB.

7. AHATIU3 MHIIEBBIX U CEJIbCKOX03SICTBEHHBIX MPOAYKTOB. OCHOBHBIC aHAMTUYCCKUE
npo0ieMbl. XMMUYECKUE BELIECTBA MUIIN: COOCTBEHHbIE MUHEPAIbHbBIE U OPraHUYECKUE BELIECTRA,
MUINEBbIE JTO0ABKH, YYXEpOAHbIE BeliecTBa. MeTOApl WX W3BJICUCHHS, KOHIIEHTPUPOBAHUS,
pas3zaeneHusl.

OnpeneneHre KOMIIOHEHTOB, OMPEACISIONINX IHIIEBYIO IIEHHOCTh MPOAYKTAa: OENKOB,



JKUPOB, YIJIEBO/IOB, BATAMUHOB, AMUHOKHUCIIOT U IPYTHUX OPraHUYECKUX KUCIIOT.

Omnenka 0€30MaCHOCTH MUIIEBBIX MPOIYKTOB: OINpEesieHHEe TOKCUYHBIX METAIOB (PTYTH,
MBIIIBSIKA, CBUHIIA, KAIMHSI, OJIOBA, MM U JIP.), HUTPATOB, HUTPHUTOB, TIECTHUIUIOB, aHTUOMOTHKOB,
KOHCEpPBaHTOB, MUIIEBBIX JOOABOK, HUTPO30aAMUHOB, MUKOTOKCHHOB H JIp.

8. Ananu3 OmoJiorMyecKMx MatepuajioB. TpeOoBanust Kk oTOOpY, TPAaHCHOPTUPOBKA U
XpaHeHHe OuomMacc. AHanu3 OWOJIOTMYECKUX MAaTepuajioB Ha COAEp)KaHHE JIEKapCTBEHHBIX
npenaparoB, TOKCHYHBIX UM  OQypMaHuWBarommx BemiecTB. CrocoObl  W3BICYEHUS U
KOHIICHTPUPOBAHUS TOKCUKAHTOB. TecT-MeTo/IbL.

9. AHaau3 reoJIOTHYECKHX 00bLEKTOB. BriOOp cXemMbl aHanu3a, OMNpeHeIIeMOi
npupofoil o0bekTa. PyHble MOJE3HbIE MCKOMAeMble: >KEJIe3HbIe, TUTAHOMArHUTUTOBBIE U
MaprasieBbie pyasl. CriocoObl pa3ioKeHUs] B 3aBUCHMOCTH OT COJCPIKaHUS KeJie3a U KPeMHHUSL.
Onpenenenue sxenesa, aTIOMUHUS, Mapradiia, IpuMeceil TuTaHa, BaHAAUs, HUKEIIA, MEeJIU, XpOMa.
Ornpenenenrie KOMIIOHEHTOB BMEIIAIOIIECH TOPO/IBL.

[Tonumerannuueckue pyasl. Cxembpl aHajau3a TMpPU  ONPENENeHHH  OCHOBHBIX
KOMIIOHEHTOB (M€Y, IMHKA, XKeJie3a, CBUHIIA, KaIMUs) 1 MHUKPOIIPUMECEH (Cephl, MBIIIbIKA U
mapranna). OcoOeHHOCTH aHaiau3a pya Xpoma, HHUKeNs, KoOanabTa, PTYTH, OJIOBA M CYpPHMBI.
CniocoObl OT/ICIICHUSI XpOMA, PTYTH, 0JI0BA U CYPbMBI IIPU OINPEACICHUN MUKPOKOMIIOHEHTOB
B pyldax. AHaIU3 TeOJOTMYECKUX MAaTepHaoB, COJEPXkAIMX pPEAKO3EMENbHbIE 3JIEMEHTHI.
CriocoOFb!1 BBIJICIICHUS, KOHIICHTPUPOBAHUS U onpeieneHus P30.

AHanmm3 HEpYyAHBIX TIOJNIE3HBIX MCKOMAEMbIX: CHJIMKATHBIX U KapOOHATHBIX MOPOZ.
OmnpeneneHue xapakTepa MOpPOJbl ¥ OCHOBHBIX KOMIOHEHTOB: SiO;, Al1,0s, Fe03, FeO, MgO,
Ca0, NayO, K0, P,Os, MnO, pazmunbix (Gopm Bombl. CwimMkaTHbIA aHanu3. DOU3HMYECKUE H
(UBHKO-XUMHUYCCKIE METO bl aHAJTN3a MTOPOJI.

6. OBPABOBATEJIBHBIE TEXHOJIOI'N

[Ipn wu3y4yeHHM TEOPEeTUYECKOro Kypca Ha JEKUUSAX MpeayCMaTpUBAETCS 3aJ0KEHUE
MaTepHaia B BUje npe3eHtanun. OTaenabHble JeKIHHU U31aratTcs Mo Mpo0IeMHON TEXHOJIOTHH.

Ha nexnusix ucnonb3ytoTcst B Ka4ecTBE JI€MOHCTpAIlMOHHOTO MaTtepuana [lepuonnyeckas
cucrema aemenToB JI. 1. MenzeneeBa u psia Jpyrux CIpaBOYHBIX TaOMIHULI.

Hekoropeie  pa3zzmensl TEOPETHUYECKOIO  Kypca HU3Y4alOTCs C  UCIOJIb30BaHUEM
olepekarolieil cCaMOCTOSTEIbHOW PabOThl: CTYACHTHI MOJYYaloT 33JaHHUs Ha O3HAKOMIIEHHE C
HOBBIM MaTEpUaJIOM JI0 €ro U3JI0KEHUS Ha JIEKIUAX.

Ilepen ouepenHoW JNEKIMEH, Kak MpaBWIIO, NMPAKTUKYIOTCS <JIETYYKH» IO MaTepuaily
npenpiaylel JeKUuu. DTO TMO3BOJIAET ONPENENUTh CTENEHb YCBOEHHS M3JI0KEHHOIO paHee
marepuana. J{is OGosiee OCHOBAaTEIbHOM OLIEHKH YCBOSEMOCTH TEOPETHYECKOro Marepuala
CTYJEHTaMH UCIOJB3YIOTCS TECThl, a TaKXe TpaJWLUOHHbIE IHChMEHHBIE M YCTHBIE
KOHTPOJIbHBIE MEPONPUATHS (KOJJIOKBHYMBI, KOHTPOJIbHBIE PA0OTHI).

7. IEPEYEHb YYEBHO-METO/IMYECKOI'O OGECIIEYEHUSA 1J151

CAMOCTOSTEJBHOM PABOTBI OBYYATOIUXCS MO JUCIUIIINHE
(MOJIY.JTIO)

7.1. IlepeyeHb-y4ueOHO-METOAUYECKOr0 o0ecnmedyeHusi s O00y4alwIIMXCHA IO

AUCIHHUIIJINHE:



1 bok P. Metop! pa3noxkeHus B aHATMTHYECKON XuMuK. - M.: Xumus, 1984. —320 c.

2. Ky3pmun H.M., 3omotoB 10.A. KonnenrpupoBanue cienoB neMeHToB. - M.: Hayka, 1988. —
250 c.

3. MopocanoBa C.A., IIpoxoposa I'.B., CemenoBckass E.H. Metoapsl aHaiMza NpUpOIHBIX U
IIPOMBIIIIEHHBIX 00beKTOB. - M.: U31-B0 MI'Y, 1988 — 150 c.

4,  Xumuueckuil aHanm3 TopHbIX mopon u muHepasioB / Ilox. pen. W.II. Tlomoa m H.A.
CronsipoBoit. - M.: Henpa, 1974. -186 c.

JlexmoHHBIE 3aHATHSA TPOBOIATCA | pa3 B Hemeno B oObeMe 2 4yacoB M 2 dYaca B
HEJIENI0 MPAaKTHYeCKUX 3aHATHi B 1 cemectpe. [locine okoOHUYaHMS M3YYEHUS KaXKIOW TEMBbI
MarucTPaHThl MPOXOSAT TECTUPOBAHNE, BBIIIOJHSIOT KOHTPOJIbHBIC PA0OTHI.

7.2. Yka3aHus Ajs 00y4ar0UUXCs 0 OCBOEHUIO TUCIUIITHHBI

Taoauna 7.1.
Conep:xaHue caMOCTOATENbHOH PadoThHI 00yYAIOIIUXCS

NoNe Tembl/60npochl, 6bIHOCUMbLE HA cCaMOChoamenvroe |K01-60 Dopmbl
n/n uzyuenue yacos pabomal
1. |BBenenme. 6 co0eceoBaHue
2. [[Ipo6ooTOop 1 MPOOONMOArOTOBKA 6 cobecenoBaHue
3 KoHlleHTpupoBaHue W pa3lielieHHe  KaKk  CTaauu 6 cobeceoBaHme
" [mpoOOMOATrOTOBKH
4. |Anamus Box 6 cobecemoBaHNe
5. |AHanu3 Bo3myxa 6 co0ecenoBaHue
6. |Amanus nmous u JOHHBIX OTJI0XKEHUU 6 cobecenoBanue
/. |AHanu3 IMHIIEBHIX U CETbCKOXO03AHCTBEHHEIX POLYKTOB 6 cobeceoBaHme
8.  |AHanu3 GHONOrHYECKHX MATEPHAJIOB 6 cobecemoBaHme
9. |AHANM3 reoNOrNYecKNX 0OHEKTOB. 5 co0ecenoBaHue

8. OHEHOYHBIE CPEACTBA JJIAA TEKYHIETI'O KOHTPOJISA YCIIEBAEMOCTHU U
MPOMEXXYTOYHOM ATTECTALIUA

Bonpocwl ona cobecedosanusn
1.  OO6mas xapakTepucTUKa CTPOGHHUS U cocTaBa aTMochepsl.

2.  YCTOWYMBOCTH aTMOCHEPHI.
3. AtMocdepHble TpuMecH: UCTOYHUKH, Cpe/iHee BpeMsi peObIBanusl B aTMochepe.



28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

©CEONDOAWNE

PacmipocTpanenne ¥ CceAMMEHTAlMs 3arps3HSIONIMX BemecTB B armocdepe. Poib
TEMIEPATYPHbIX HHBEPCHIA.

MexaHu3Mbl CEMMEHTAIIMN BEIIECTB U3 aTMOC(ephl, BIUSHUE Pa3MEPOB YaCTUIl HA BPEMS
npeObIBaHMS B aTMOChepe.

XVMUYECKHUE MPOIIECCHI B BEPXHUX CIOAX aTMOC(HEPHI.

O30H B ctpatocdepe. Hyneoit muki. komoruueckue PyHKIIUHA 030HOBOTO CJIOS.
O30HOpa3pyliIaIKe BelecTBa. XJIOPHbINA, a30THBIHN, BOJIOPOIHBIN IIUKJIBL.

CBoOoiHbIE pasuKalibl B aTMOcdepe: o0pazoBaHuE, poiib B TpONoc(hepHBIX Mpolieccax.
Oxucnenue merana B Tporochepe.

DOTOXUMUYECKUI CMOT.

Ob6pa3zoBanue 030Ha B Tporniocdepe. BiusiHue conepkaHus OKCHIOB a30Ta.

Coenunenus azota B Tporocdepe.

Coenunnenus cepsl B Tponiocdepe.

AHTpOIOreHHoe 3arpsiznenue armocgepsl. JIokanbHbie U rI00anbHbIE TPOOIEMBI.
O6mas xapakrepuctika ruapochepsl. CpeTHUi 3JIeMEHTHBIN COCTaB MPUPOTHBIX BOJ.
Oco0eHHoCcTH (HU3UKO-XMMHYECKHX CBOMCTB BOJIBI U UX POJIb B Ouocdepe.

CocTaB pUPOTHBIX BOJI, OCHOBHBIC KOMIIOHCHTHI.

KectkocTs Boabl. Knaccudukaius npupoIHBIX BOJI IO BETUYHHE KECTKOCTH.
Krnaccudukanus npupoaHbIX BOJ MO MPeo0Ia1alonuM KaTHOHAM U aHHOHAM.
['eoxumuueckas kiaccupuKanus IPUPOIHBIX BOI.

Krnaccudukanus npupoIHbIX BOJ IO BEIMYMHE 0OIIEH MIUHEpaTH3aIIN

PaBnoBecus B cucteme H,O — CO,. Pacuer pH He3arps3HeHHBIX aTMOC(HEPHBIX OCaIKOB.
pH u cooTHOmIEHNE KapOOHATHBIX (OPM B MPUPOIHBIX BOJIAX.

[IlenoyHOCTH MPUPOAHBIX BOA. By(epHOCTh MO OTHOIICHHUIO K 3aKUCIICHHUIO.

[Tporecchl 3aKUCICHUS BOJOEMOB.

PactBopuMbie popMBl amrOMUHHS B MPUPOJTHBIX BOJAX, 3aBHCHUMOCTH KOHIIGHTpAIM OT
pH.

Oco0eHHOCTH OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX MPOIIECCOB B TUApOcheEpe.
AHa’poOHOE Pa3IoKEeHNE OPraHMYECKOI 0 BEIIECTBa.

Penokc-0ydepHocTh MPUPOAHBIX BOJI.

TemmnepatypHasi cTpaTU(UKAIHS B 03epax.

OBTpodUKaIUs BOJTOEMOB.

Oco0eHHOCTH OKHCIIUTEIFHO-BOCCTAHOBHUTEIILHBIX MPOIECCOB B THApPOChEpE.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC YCIOBHS B MOJA3EMHBIX BOJIAX.
OKHCIUTENEHO-BOCCTAHOBUTENIBHBIE YCIOBUS B OKEaHE

MexaHu3Mbl IPOIECCOB XUMHYECKOT'O BHIBETPHUBAHHUS.

ITormorurenpHas criocOOHOCTE 0YB. [10YBEHHO-TIOTIIONIAOIINIT KOMIUIEKC.

Buapl nouBeHHON KUCIOTHOCTH.

Oprannyeckoe BelecTBO MOYB.

['eoxumuueckas Murpanus. [ 'eoxumudeckue 0apbepsl.

Temamuxka peghepamos

[TecTuubl U UX BIUSHUE HA OKPYKAIOLIYIO CPEIy
Oprannueckue 3arpsi3HATENN BOAHON CpeIbl

. Biustaue npupoaHo-3K0I0THYecKux (hakTOpOB Ha 3/I0POBhE YETOBEKA

[TouBa: 0cOOEHHOCTH COCTaBa M MPOIIECCHI B HEM

XUMHUECKHUE MPOIECCH B aTMochepe

O30HOBBII dKpaH: pa3pylICHHE U BO3MOKHOCTH €T0 BOCCTAHOBIICHUS
Poie BoBI M €€ KadyecTBa B )KU3HU YEIOBEKA

Tspkenpie MeTaJlTbl, TOKCHKOJIOTUYECKAsT XapaKTEPUCTHUKA
buocdepnrie 3amoBeTHUKN



10. Cocrostaue Boj u mouB PocTtoBckoi 001acTu

11. Metoasl OYMCTKH MUPOBOTO OKeaHa OT HepTH 1 HePTenpOayKTOB

12. Dxonorumveckue MpoOIeMbl SHEPTETUKU

13. Boanble pecypchl Poccuu 1 MX 3KOJIOTHYECKOE COCTOSTHUE

14. Tsep/pie OBITOBBIE OTXO/IbI: 3aXOPOHEHUE U YTUITU3ALIHS

15. OcobGeHHOCTH 3aXOpOHEHUS U TIEPEPa0OTKN PAJMOAKTUBHBIX OTX0JI0B
16. Ilonb3a 1 Bpea MUHEPAIBHBIX YI0OpEHUI

17. Ponb XuMHH B 3arpsi3HEHUU OKPY’KaIOLIEH CpelIbl U €€ OUUCTKE

18. AnprepHaTHBHBIE CIOCOOBI MOTYYSHHUS YHEPTUN

Kpurepun ounenuBanus pedepara

Onenka TpeGoBanusi K 3HAHUAM
OneHka «OTJIMYHO» BBICTABISAETCS CTYAEHTY, eciau pabora
OTJIMYHO CTyJEHTa HalucaHa TPAMOTHBIM HAy4YHBIM SI3BIKOM, MMEET YETKYIO

CTPYKTYpPY M JIOTMKY H3JIO)K€HMs, TOYKAa 3pEHHUs CTyJAEHTa
000CHOBaHHA, B paboTe MPHUCYTCTBYIOT CCHUIKM Ha HOPMAaTHUBHO-
IIPAaBOBBIE AKThI, IPUMEPHI U3 CyeOHOM MPAKTUKU, MHEHUS U3BECTHBIX
yu€HbIX B JaHHOU oOsacTH. CTyleHT B paboTe BBIABUTAET HOBBIE UJEH
U TPAKTOBKH, JEMOHCTPUPYET CIIOCOOHOCTh aHAJIM3UPOBATh MaTepuUall.

OneHka «XOpOIIO» BBICTABISACTCS CTYIEHTY, ecli pabora
XOPOILO HalycaHa TPAMOTHBIM HAay4YHBIM SI3BIKOM, HMEET YETKYIO CTPYKTYpPY U
JIOTUKY W3JI0XKEHHS, TOUYKA 3pEHMs CTyAeHTa 00OCHOBaHHA, B paboTe
HNPUCYTCTBYIOT CCBUIKM Ha HOPMAaTHBHO-TIPABOBBIC aKTHI, IPUMEPHI U3
Cy/1eOHOM TPaKTUKK, MHCHHS M3BECTHBIX YUEHBIX B TJAHHOW 00JIacTH.

OneHka «yqOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CIU CTYIEHT

YIIOBJIETBOPHUTEND | BBINOJHWI 33JaHHE, OAHAKO HE MPOJAEMOHCTPHUPOBAT CHOCOOHOCTH K
HO HayYyHOMY aHajn3y, HEe BBICKa3blBal B pabOTe CBOEro MHEHUS,

JIOITYCTHJI OIIMOKHU B JIOTHYECKOM OOOCHOBAaHUU CBOETO OTBETA.

OrneHka «HEyIOBIETBOPUTENHHOY» BBICTABISETCS, €CIM CTYICHT
HCYOOBJICTBOPHUTE | HC BBIIIOJHHWII 3aaHUC, WKW BBIIIOJIHUII €ro (1)OpMaJ'H)HO, OTBCTUJI HaA

JBHO 3aJJaHHBII BOMPOC, MPH STOM HE CChUIANICS HAa MHEHUS YUEHBIX, HE
TPAKTOBAJl HOPMATHBHO-IIPABOBBLIC AaKTbl, HC BBICKA3bIBAJI CBOCTO
MHEHUS, HE MPOSBUI CIIOCOOHOCTh K aHalH3y, TO €CTh B IIEJIOM IIENb
pedepaTa HE TOCTUTHYTA.

Ilpumepnsle sapuanmaol mecmoavix 3a0aHull
Tecr 1

- XUMHYEeCKHH IKOJOTHYECKHH (PAKTOP XapaKTepu3yer:

A) KaueCTBEHHBIN 1 KOJMYECTBEHHBIN XUMUYECKHI COCTaB cpeabl OOMTaHUS
B) xonmuuecTBEeHHBII XUMHUYECKUI COCTaB Cpeibl OOMTaHUS

B) xauecTBeHHBIN XUMUYECKUI COCTaB CPEIbl OOUTAHUS.

- CyﬂleCTBOBaHHe KMBOI'0 OpranmsmMa HEBO3MOZKHO IIpUA:

A) HemocTaTKe >KM3HEHHO HEOOXOIMMOTO JJIEMEHTa B cpelie OOWTaHWsS B JOCTYITHOM st
opranusma ¢opme

b) Hemoctatke waM W30BITKE >XHU3HEHHO HEOOXOIUMOTO OJJIEMEHTa B Cpelne OOWTaHUs B
JOCTYITHOU AJ1s1 opranusma opme

B) n30bITKE )KU3HEHHO HEOOXOIMMOTO JIEMEHTA B Cpejie OOMTAaHUS B IOCTYITHOU JJIsl OpraHu3Ma

dopwme.
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- Conepxanne MaKpod3JeMEHTOB MPEBbINIAET :
A) 0,05; b) 10; B) 50 % macchl opranu3ma yesaoBeKa.
- K Makposs1ieMeHTaM nepBOii KATErOPUU OTHOCSTCS

A) xanmpuii, xyop, xene3o b) dochop, mapranen, HaTpuii
B) Banaawuii, mapraunern, 6apwuii.

- [Ipu npeBbIlIeHNH HOPMBI BHI3bIBAIOT TOKCHYECKOE AeiicTBHE:
A) xaamuii, OEpUIUTHIA, MBIIIBSK, CBUHEI, PTYTh
b) xagmuii, Gepuiuimii, xene3o, MarHui, pTyTb
B) onoBo, 301010, Kanui, a30T, CBUHEIL.
Tect 2
- TOKCHYHOCTb OJTHOTUITHBIX COeTMHEHUI 3J1eMEHTOB BO3PacTaeT B PAY:
A)Li,Cs,Rb,K,Na B)Li, Na K,Cs,Rb B)LI, Na, K, Rb, Cs
- Tokcuveckoe aeiicTBue aJTIOMUHUS CBSI3AHO C:
A) BnusiHueM Ha Metabon3M pocdopa u pochopcoaepKanIux coeTuHEHUN

b) aHTaroHU3MoM K Kajauio
B) yBennuennem akTUBHOCTH (DEPMEHTOB.

- le/l NnonagjaHu B OPraHusmM HNUAHUAOB HATPUA UJIN KaJUSA OTPABJCHHE NMPOUCXOIUT 3a
CUeT:

A) npekpalleHus: BHyTPUKIETOYHOTO OKUCIICHUS
b) unTeHcudukanm BHyTPUKIETOYHOI'O OKUCIIEHUS
B) unteHcudukanuy BHEKIETOUHOT'O OKHCICHHUS.

- OCHOBA TOKCHY€CKOr0 JeiiCTBUSI CBMHLA:
A) oOpazoBanue cTabWIBHBIX KoMIuiekcoB (Pb2+) ¢ kapObonunbHbIMEU U pochaTHEIME TpynTTAMU
OETKOB M HYKJIEMHOBBIX KUCIIOT;
b) o6pa3zoBaHue HEpaCTBOPUMBIX THIPOKCOCOCTUHEHUI CBUHIIA,
B) obpazoBanmnem cepocoaepKanux CoeTMHEHUN.
- Buosiornyeckoe 3HaYeHHE IJIEMEHTOB YMEHbIIAETCS B PSAAY:
A) Cu—Ag—-Aub) Ag—Au-CuB) Au—Ag-Cu
Tema 3

- K 0CHOBHBIM 3K0JIOTHYeCKHM NMPO0OJ1eMaM OTHOCHAT:

A) pocT HaceJeHHs Ha TUIaHeTe, ypOaHW3aAIMI0, XUMH3AIHI0, DPO3UI0 TI0YB, pa3pyllIeHUE
030HOBOTO CIIOS;
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b) n3menenune kiMMaTa 1 UCUE3HOBEHUE YacTH (IIopsl U payHsI,
B) pacnpoctpanenne nHMEKIHMOHHBIX 00I€3HEN U yMEHbILIEHHE UCUEePIaeMbIX PECYPCOB.

- K ocHOBHBIM HCTOYHMKAM 3arpsi3HeHusi aTmocdepnl B Poccun siBisiercs:

A) TpaHCIIOPT, SHEPreTUKa U MPOMBIIIIEHHOCTb;
B) BeIOpOCH! MPOMBINUICHHBIX TPEANPUITAN H aBTOTPAHCIIOPT;
B) BBIOpOCHI ra3000pa3HbIX OPraHUYECKUX BEIIECTB.

- K xuMH4yecKHM NMOKa3aTeJasaM KadecTBa BOAbI OTHOCAT:

A) KeCTKOCTb, OKUCIIIEMOCTh, KOJIH-UHAEKC;
B) xecTKoCTh, OKUCIIIEMOCTB, CYXO0il OCTaTOK;
B) jxecTKOCTh, OKHCIIIEMOCTD, B3BEIIICHHBIE BEIIECTBA.

Kpumepuu OUEeHKU omeema cmyoeuma npu 6blNOJIHEHUU MECmoBblX 3a0aHuil

Onenka

TpeboBanusi K 3HAHUAM

OTJINYHO

OneHKa «OTIMYHO» BBICTABISETCSI CTYJEHTY, €CJIM OH INIYOOKO U
IIPOYHO  OCBOWJ  IPOTPaMMHBIM  Marepual,  HMCUYEpIBIBAIOLIE,
MOCJIEA0BATENBHO, YETKO U JIOTUYECKU CTPOMHO €0 M3J1araeT, yMeeT
TECHO YBSA3bIBaTb TEOPHUIO0 C IPAKTHKOH, CBOOOJHO CIIpaBIiseTcs C
3aJlayaMy, BOIIPOCAaMM M JPYTMMH BHJAMHU IIPUMEHEHMS 3HAHUM,
[IPUYEM HE 3aTPYAHSECTCA C OTBETOM IIPU BHUIOM3MEHEHUM 3aJaHMUIA,
IIPABHJILHO OOOCHOBBIBAET MTPUHSITOE PELICHHE.

XOpOIIO

OI_[eHI(a «XOpOIIO» BBICTABIIACTCA CTYACHTY, €CJIM OH TBEPAO
3HACT Marcpuraj, rpaMOTHO U IO CYIICCTBY HU3JIaracTt €ro, He 10ImyCcKas
CYHICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC, MPaBUIIBHO
MNPUMCHACT TCOPCTUUCCKHUE ITOJOXKCHUA MPH PCHICHUN NPAKTHYCCKHUX
BOIIPOCOB U 3a1a4, BIIAACCT HeO6XO,[[I/IMLIMI/I HaBbIKaMU U IIpUEMaMH UX
BBITIOJTHCHU .

YAOBJICTBOPUTCIIb
HO

OneHka «yJIOBIETBOPUTENHHO» BBICTABISIETCS CTYIEHTY, €CIH
OH WUMEET 3HAHUS TOJHKO OCHOBHOTO XapakTepa, HO HE YCBOWII €ro
JeTaned, JONMycKaeT HETOYHOCTH, HEIOCTaTOYHO  MpaBHIIbHBIE
(GOpMYJIMPOBKH, HApPYIICHUS JIOTHYECKOW IMOCIEA0BATeILHOCTH B
W3TI0’KEHUU MIPOTPAMMHOTO MaTepuana, UCTIBITHIBACT 3aTPYAHCHUS TIPU
000CHOBAHHUH OTBETA.

HCYOOBJICTBOPHUTEC
JIBHO

OueHka «HEYIOBIETBOPUTENBHO» BBICTABISETCS CTYACHTY,
KOTOPBIA HE 3HAET 3HAYMTEIBHOM YacTH MPOTPAMMHOIO MaTepuana,
JIOTTYCKAaeT CYIIECTBEHHBIE OLTUOKHU, MIMEET 3aTPyTHEHUS MPU OTBETE HA
BOMIPOCHl W 0oOOCHOBaHMM OTBeTOB. Kak mpaBuio, OIleHKa
«HEYAOBJIETBOPUTEIBHO» CTAaBUTCS CTYIEHTaM, KOTOPbIE HE MOTYT
MPOJIOJDKUTh ~ 00ydeHHue  0e3  JOMOJHUTEIBHBIX  3aHATHUA  TI0
COOTBETCTBYIOLIEH TUCIUILIIMHE.

Ilpumepnuie 3a0auu 0na KOHMPOILHOU PAdOMbL




- OOBSACHUTH Ha OCHOBE aHAJIK3a MPOILIECCOB CrOPaHUS TOIUIMBA PA3IUYHBIX BUJOB U HCIONB3YS
JaHHBIC Ta0NHIBI 1, TOYeMy BBIOPOCHI 3arpsA3HSIOIIMX BEIECTB aBTOMOOMIISIMH, pabOTaIOIMMH
Ha JIU3EJIbHOM TOIUTMBE WJIU ra3e, MEHbIIIe, YeM Ha PabOoTaIMUX Ha OCH3NHE

Tabmuma 1 CocTtaB ¥ KOJWYECTBO (T/CYT) 3arpsA3HAIOMIUX BEIIECTB, BBIICSIOMUXCSA B BO3IYX
ABTOTPAHCIIOPTOM, PAOOTAOIIMM Ha TOIUIMBE PA3HBIX BHJIOB

OcHoBHBbI€ 3arps3HstoNIMe KOMIIOHEHTH bensun JlusrommBo ['a3

Mounooxkcuz yriaepoaa 2147,2 100 121,9
VYr1eBo10pOIbI 390,4 44 27,7
Oxcubl a3oTa 122,0 28 13,9
Htoro, T 29596 172 163,5

- Paccunrtarh CcyTOUYHBIH 00BEM KHUCIOPOJA, PACXOAYEMBbIH Ha OKHUCIIEHHWE BBIXJIOIHBIX ra3oB

TOIUIMBA Pa3HBIX BHOB, CUMTAsi, YTO BBIXJIOMHBIEC Ta3bl cOCTOAT u3 ¢opmansaeruga (30 %),
¢denona (30 %) u 6ens(a)nupena (40 %).

- Ilpennoxxute CrmocoObl OYMCTKH CTOYHOW BOABI OT OcH3oma ((enoma) mo ypoBus II1K
(HamucaTh ypaBHEHUS PEaKIIHii).

- PaccunrtaTh Maccy OKHCIHTENS, HCOOXOAMMYIO JJIsl OKHCIEHUsT 1 M3 BO/IbI ¢ KOHIIEHTpALUEH
TUIPOXUHOHA 8 MT/I.

- Ilpemnoxute crnocoObl OYUCTKA CTOYHBIX BOJ OT COJIEPKAIIErocs HUTPOOEH3071a, TPUBECTH
HeoOxoauMble peakiui. OTBET apryMEeHTHPOBATb.

Kpumepuu OUECHKU omeema cmy()enma npu 6blNOJIHEHUU Konmpom;noﬁ paﬁombl

Ouenka TpebGoBanust kK 3HAHUAM
OTIIMYHO IIPUBE/ICHBI TOJHbIE MPABWIbHBIE PELIEHMs, OTBEThl I'PAMOTHO
apryMeHTHPOBAHbI
XOpOILIO JIOTIYILIEHbl HE3HAUUTEIbHbIE MOTPEIIHOCTH IpH OTBETax Ha
BOIPOCHI, apryMeHTalus Oblj1a He OJTHON
YIIOBJIETBOPHUTEID B OTBETaXx Ha HEKOTOPbIE BONPOCHI JOMYILIEHbI IpyOble OIINOKH,
HO 4acTb BBIBOJIOB HE AapryMEHTMPOBaHAa WJIM apryMEeHTHpOBaHa
HENPaBUIBHO
HEYJIOBJIIETBOPUTE otBeThl Ha 50 u Gonee % BOMPOCOB OMIMOOYHBI, OOJIBIIMHCTBO
JILHO BBIBOJIOB HE apryMEHTHPOBAHbI WM apTyMEHTHPOBaHbl HEMPABUIBLHO

Bonpocwl ona konmpona na 3aueme

1. Beenenune. XHMUKO-aHAJUTUYECKUI KOHTPOJb peaJbHbIX OOBEKTOB U €ro pojib B
IIPOMBIIIJIEHHOCTH, F€0JIOTUH, CEIbCKOM X035 CTBE, MEULIMHE.

2. OcHOBHBIE OOBEKTHI aHANN3a. AHATUTUYECKUI UK U €70 OCHOBHBIE ATaIlbl.

3. IIpo6ootbop M mpoOomoaroroBka. TpaHCIOPTUPOBKA M XpaHEHHE MPOO, CHOCOObI MX
KOHCEpBalHH.

4. KoHIIEeHTpUPOBAHKE U Pa3/ICJICHIE KaK CTaIuU MPOOOMOATOTOBKH.

5. OcHOBHBIE METOJbI KOHIICHTPUPOBAHUSA: COPOIUS, DKCTPAKIMS, KPUOTEHHBIA CIOCO0,
¢mIbTpallMOHHBIE W MEMOpaHHbIE METOJbl, CBEpXKpUTHYEeCKass (UIIOWAHAS HKCTPAKLKS,
pEaKLMOHHAs ra30Basi SKCTPAKLUS U JIp.



https://pandia.ru/text/category/ochistka_estestvennih_i_stokovih_vod/

6. CBsi3b 3Tama npoOOMOATOTOBKH C TOCIEAYIOUUM METOA0M ompeneneHus. OCHOBHBIC
KpUTEpUHU, OIpeNessaionlie BBIOOP MeToAa oOmpeesieHns (TOYHOCTh, YYBCTBUTEIBLHOCTD,
U30MPATETTHHOCTD U JIP.).

7. Ponb XMMHYECKOTO aHAIM3a B PEUICHUU MPOOJIeM OKpYXKarolleil cpelibl. AHAIUTHYECKOe
00ecreueHrne CUCTEMbI HKOJIOTUYECKOro MOHUTOpUHTa. [IpeenbHo 10mycTUMbIe KOHIIEHTPALIUH.
[TpuopurerHsie 3arps3Hsomue BemecTBa. CynepIKOTOKCUKAHTHI.

8. Ananus Boxa. Knaccuduxanus Bog. OCHOBHBIE aHATTUTHYECKUE TPOOIIEMBI.

9. Onpenenenre 00OOIIEHHBIX (PU3UYECKUX M XUMHUYECKHX IOKa3aTesied, OmpeaelIstonuX
KaueCTBO BOJbL: MPO3PAUYHOCTH, MYTHOCTH, LIBETHOCTH, BOAOPOJHOIO MOKA3aTElIsl, OKUCIUTEIILHO-
BOCCTAaHOBUTEJILHOI'O TOTEHIIMANA, IIEJIOYHOCTH, PACTBOPEHHOIO KHUCIIOPOJa, OKHUCISEMOCTH,
XUMHYECKOT0 U Onoxummdeckoro notpednerus kucnoposa (XIIK u BIIK).

10. buorecTrpoBaHKe Kak CIIOCOO OIEHKH Ka4eCTBa BO/I.

11. OnpeneneHrie WHIUBUIYaTbHBIX HEOPTaHMUYECKUX KOMIIOHEHTOB BOJII XJIOPHJIOB,
bTOpUIOB, HUTPUTOB, HHUTPATOB, (oCcPaToB, CcepoCcOAEPKAIIUX AHUOHOB, HOHOB aMMOHUS,
HIETIOYHBIX U IIEJI0YHO-3EMENIbHBIX METAJLJIOB.

12. Onpenenenue xecTKOCcTH BoAbl. OnpeneneHrne cCBOOOIHOTO XJopa.

DopMBI CYIIECTBOBAHUS TSDKEJIBIX METAJIIIOB M PAIMOHYKJIMIOB B Bojax. OnpeneneHue

13. OcHOBHBIE KJIacChl 3arpsI3HAIONINX OPTraHUYECKHUX BEIIECTB.

14.. Anamu3 Bosmyxa. OCHOBHBIE MPOOJIEMBbI aHaM3a TOPOJICKOTO BO3AyXa, BO3AyXa
paboueil 30HbI, MPOMBIIIUIEHHBIX U TPAHCIIOPTHBIX BHIOPOCOB.

15. Croco6sl 1 MeToIBI 0TOOpa TIPOO BO3ayXa. ApTedakThl, BOSHHKAIOIIAE B MPOIECCEe
pobooTodopa.

16. Xumuyeckuid coctaB Bozayxa. OmnpeneneHre HEOPTraHHMYECKUX KOMIIOHEHTOB
BO3/yXa MPUPOJHOIO U TEXHOTCHHOTO MPOUCXOXKICHHUS: 030HA, OKCUIOB YIJIEpOa, a30Ta, CEephl,
amMMMaKa, CEpoBOJIOPOIa.

17.Ananmu3 1©oYB ¥ [OOHHBIX OTHOXKeHUH. OCOOEHHOCTM MOYBBI KaK OOBEKTa
okpyxaroteit cpensl. [Ipo6ooTdop. Xummudeckuii coctas 1noys. I 'yMycoBbI€ BellleCTBa: CTPOCHHUE,
pEaKIMOHHAs CTIOCOOHOCTh, (PYHKIMH B OKPYKAIOIIEH cperie.

18. AHann3 OMONOrMYECKHX MaTepHuajoB Ha COJEp)KaHHE JIEKAPCTBEHHBIX IPENapaTos,
TOKCUYHBIX W OJypMaHuBarOmuMX BemecTB. CrmocoObl W3BIEYEHHS M KOHIIEHTPUPOBAHUS
TOKCHKAHTOB. TecT-MeTOIbI.

19. Amnanu3 reonoruueckux oOBEKTOB. BwiOOp cXxembl aHanmuza, OIpenenseMon
npupooil oobekTa. OnpenencHue xemne3a, aTlOMUHUS, MapraHila, MpUMeced TUTaHa, BaHAIUS,
HUKes, Meau, xpoma. OnpeneneHne KOMIOHEHTOB BMENIAIOIIEH MOPOIbL.

20. Cxembl aHanM3a TPU OMPEACICHUH OCHOBHBIX KOMIIOHEHTOB (MW, IIMHKA,
JKeje3a, CBUHIIA, KaJIMUsI) U MUKpPOTIPUMECeH (Cepbl, MBIIIbsIKA U MapraHIia).

21. AHanu3 HepyAHBIX MOJE3HBIX HCKOMAEMBIX: CHJIMKATHBIX M KapOOHATHBIX MOPO/I.
OmnpeneneHne xapakTepa MOPOJbl U OCHOBHBIX KOMIOHEHTOB: SiO;, Al1,03, Fe;03, FeO, MgO,
CaO, NayO, K70, P,0s, MNO, pazmuabix GopM Boabl. CHIMKaTHBIA aHamn3. dusndeckne u
(U3UKO-XUMUYECKIE METO bl aHATTN3a MOPOJI.

Kpumepuu OUEHKU omeema Ha 3aueme

Ouenka Kpurepumn orsera

3auTeHo ['mybokoe m xopoliee 3HAHWE W MOHUMAaHHUE MPEAMETa, B TOM HYHCIIE
TEPMHUHOJIOTUI U OCHOBHBIX MOHSTHIA; TEOPETUUECKHUX
3aKOHOMEPHOCTEH; (hakTUIeCKuX JIAHHEIX; 00CTOSITCIIbHBIN,
JIOTMYECKHUI ¥ TPAMOTHBIN OTBET BO BpPEMSI C/Iauu 3a4eTa; YACIbHBIN BEC
OIMOOK IPU KOHTPOJIBHOM TECTUPOBAaHUH — He Oosee 50%.




He3aureno Crnaboe 3HaHWE OCHOBHOM TEPMHHOJIOTHH, TEOPETHICCKHIX
3aKOHOMEPHOCTEH, (DAKTHYECKUX JTAHHBIX, ONIMOOYHBIN OTBET HA
3a4eTe; YACIbHBIN BeC OMMUOOK MPU KOHTPOJILHOM TECTUPOBAHUU —
oonee 50%.

1.
2.
c.

9. VYEBHO-METOANYECKOE 1 ”THOOPMALIMOHHOE OBECITIEYEHUE
JUCHUIINHBI

9.1. YueOHas JiuTeparypa:

a) OCHOBHAaA:

bok P. Metozp! paznoxxeHus: B aHauTU4IecKor xuMuH. - M.: Xumust, 1984. — 320 c.
Ky3emun H.M., 3ommoto KO.A. KoHtieHTprpoBaHue ciieioB dieMeHToB. - M.: Hayka, 1988. — 250

3. MopocanoBa C.A., IlpoxopoBa I'.B., CemenoBckas E.H. Metoapl aHanmza NpupoHbIX U
MIPOMBIIIIICHHBIX 00BEKTOB. - M.: M31-B0 MI'Y, 1988 — 150 c.

4.

XUMHAYECKH aHanmu3 TOpHBIX mopox W muHepanoB / Ilox. pem. W.II. Ilomoa m M.A.

Cronsposoii. - M.: Henpa, 1974. -186 c.

5.

©

10.

11.

13.
14.
15.
16.
17.

18.

OnpeneneHre MajibIX KOHIICHTpAlMH KOMIIOHEHTOB B MaTepHallaX YEpPHON METaJUTypruu /
B.B. Crenun, B.U. Kypbatosa, H.JI. ®enoposa, H.B. CramkoBa. - M.: Metamnyprus, 1987.
—130c.

Xumnueckue ¥ (DU3UKO-XUMHUYECKHE MeToabl aHamm3a (eppocmiaBoB / B.B. Crenun,
B.".Kyp6arosa, H./I. ®enoposa, H.B. Cramikosa. - M.: Meramnyprus, 1991. — 110 c.
Amnanm3 1BeTHBIX MeTasuioB U criaBoB / B.B. Crenuna, E.B. Cunaesa, B.U. Kyp6aroBa - M.:
Merannyprus, 1982. — 68 c.

Hpyros F0.C. Dxonornueckast aHanutuaeckas xumus. - CI16.: Anaronms, 2000. - 320 c.
Jlypwe 10.1O. Ananutuueckas XUMUS IPOMBIIIIEHHBIX CTOYHBIX BOA. - M.: Xumus, 1984. —
250 c.

Maiicrperko B.H., XamutoB P.3., Bynnuko I'.K. Dkonoro-aHammtuueckuii MOHUTOPHUHT
CYNEPTOKCUKAHTOB. - M.: Xumus, 1996. — 135 c.

Xpomatorpadudeckuii aHaim3 okpyxkatomieit cpensl / [om pen. B.I'. bepeskuna. M.: Xumus,
1979.-222 c.

Mertonp! ananu3a 3arpsisaenuit Bozayxa / FO.C. Jlpyros, A.b. bemukos, I'.A. JIpsikoBa,
B.M. Tynpunnckuil. - M.: Xumus, 1984. — 98 c.

PykoBoacTBO MO xummueckoMy aHanmm3y mMopckux Boi. - CII6.: 'mapomereomsaar, 1993. —
432 c.

Conusiccu P., Canopa I1., [lInemm K. AHanu3 Boabl: Opranndeckue Mukporpumecu: [Ipakr.
pyk. - CII6.: Te3a, 1995. — 235 c.

Amnanmm3 00beKTOB OKpykatorieit cpensl / [lox pen. P. Conmsicen. - M.: Mup, 1993.—203 c.
Bopobvesa JI.A. XuMmudeckuii aHanus nous. - M.: M3n-so MI'Y, 1998. - 156 c.
Merto/pl aHaM3a MUIEBBIX TPoyKTOB. [Ipobnemsl anamutudeckoit xumuu / [Tox pen F0.A.
Kistuko u C.M. benenpkoro. - M.: Hayka, 1988. - 167 c.

Epemun C.K., Hzomos b.H., Becenosckas H.B. AHanu3 HapKOTUYECKHUX CpPEACTB. - M.:
Mpgicnb, 1993. — 132 c.



10.

11
12.

13.
14.
15.
16.

17.
18.

0) AOMOJIHUTEILHANA:

O06yxoB A.I., [TnexanoBa N1.O. AToMHO-aOGCOpOIIMOHHBIN aHATIHM3 B TIOYBEHHO-
Ononornyeckux mccienopanugx. M.: Usa-so MI'Y, 1991.

CoBpeMenHble (hU3NYECKUe U XUMUYECKUE METOIbI ccienoBanus nous./I[Tox pen. AL
Boponuna u JI.C. Opnosa. M.: Uzn-so MI'Y, 1987.

@DOHOBBI MOHUTOPHUHT 3arpsi3HeHus skocucteM cymu. JI.: 'uapomereonsaar,

1990.

Mertonpl aHanm3a 00BEKTOB OKpYyskaroteit cpenbl. HoBocubupcek: Hayka, 1988.

KoHTpo1b XUMUYECKHX U OMOJIOTMYECKUX MApaMETPOB OKPYKAIOILEH CPeIIbl.
Ounukioneaus «xomerpust». / [lox pen. JLK. Ucaesa. C.-I1.: Kpucmac+, 1998.

Hpyros 10.C., Poqun A.A. I'azoxpomatorpaduueckas HISHTUDHUKALMS 3arpI3HEHNI
BO3/yXa, BOAbL, 1ouBkl. [IpakTnueckoe pykoBoactso. C.-I1.: Teza, 1999.

Hpyros 10.C., Pomun A.A. I'azoxpomarorpadudaecknii ananms razoB. [Ipaktuaeckoe
pykoBozactBo. C.-I1.: Anaromnus, 2001.

Hpyros 10.C., Pomun A.A. Dxojorudeckre aHaau3bl IpU pa3inBax HeYTH U
HedrenpoaykTos. [Ipaktrueckoe pykoBonactso. C.-I1.: Anaronus, 2000.

Kysy6oga JI.I., lllyBaesa O.B., Anommn I'.H. D1€eMEeHTHI-9KOTOKCUKAHTHI B IMUIIEBBIX
npoaykTax. [ urueHnveckue xapakTepucTUKU, HOPMATHBBI COICPKaHHS B MUIIEBBIX
NPOIYKTaX, METOJIbI ONpe/IeNeHHsL: ananuTiHaeckuid 003op. / [lox pen. I'JI. Anommna.
Hoocubupck: I'TTHTB CO PAH, 2000.

Jxennure B., Parmm A, TloaroroBka oOpasmoB Jist ra30XpoMaTorpaguueckoro aHaimsa.
M: Mup, 1986.

baiiepman K. Onpenenenue cieoBbIX KOJTUYECTB OpraHuveckux Bemiects. M.:Mwup, 1987.
Maiictpenko B.H., Xamuros P.3., bynaukos I'.K. Dxonoro-anammtuyecknii MOHUTOPUHT
cyneprokcukanToB. M: Xumusi, 1996.

Butrenbepr AI., Hopde B.B. TazoBas  skcTpakuuss B
xpomarorpagpuieckom ananuse. JI.: Xumus, 1982.

Ceepxkputnueckas ¢uronanas xpomarorpagus. / Iloa. pea. P. Cmurta. M.:Mup, 1991.
bepeskun B.I'. Xumunueckue meTonsl B razoBoil xpomartorpaduu. M: Xummus, 1980.
Hpyros 10.C., Pogun A.A. TI'azoxpomarorpadpuueckas HWAeHTU(UKALNS 3arpsSI3HEHUNA
BO3/1yXa, BojbI M 1ouBkl. C.-T16.: Te3a, 1999.

Kapacex ®., Knemenr P. BBenenue B xpomaTto-Macc-criekTpomerputo. M.:Mup. 1993.
Xwmenbauikuii P.A., bponackuit E.C. Macc-ciekTpomMeTpusi 3arpsi3sHEHUN OKpYKaroIien
cpensl. M.: Xumus. 1990.

9.2. UnTepHeT-pecypcehl:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunas snekrponHas Oubiaroreka

http://elibrary.ru/default.asp Poccuiickast HarmonansHast OnbaroTeka

http://primo.nlr.ru  http://nbmgu.rudnexkrponnas  6ubimoreka  Poccuiickoii
roCyJIapCTBEHHON OMOTNOTeKH

9.3. IIporpammHoOe obecnevyenune

YHuBepcuTeT 00ecnedeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO H  CBOOOJHO

pacIpoCTpaHsIeMOro MPOTPaMMHOT0 OOECIICYCHHUSI, B TOM YHUCIIE OTEUECTBEHHOTO IMPOU3BO/ICTBA.


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

Kaxxpiii oOyuaromuiicst B TeueHUE BCEro mepruoaa o0ydeHus: o0ecrieueH HHIUBUIYaTbHBIM
HEOTPAaHMYCHHBIM JIOCTYIIOM K 3JICKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTEIbHOW cpejie
VHHBEpCUTETAa W3 JIIOOOH TOYKM, B KOTOPOM UWMEETCs JOCTYyn K HH(DOPMAIMOHHO-
TEJICKOMMYHHUKAIMOHHOMN ceTH «HTepHeT» KaK Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

YHI/IBepCI/ITeT obecneyeH CICAYIOIIUM KOMIUICKTOM JIMIECH3WMOHHOI'O IIpOIrpaMMHOI'O

obecrieueHus.

1. Jluuen3noHHOE MporpaMMHOE obecrieueHue, ucnoib3dyemoe B Uarl'Y

1.1.Microsoft Windows 7
1.2.Microsoft Office 2007

1.3.IIporpammusiii kommiekc MMUC “Busyansnas Ctyaus TectupoBanus™

1.4. AntuBupycnoe I10 Eset Nod32
1.5.CnpaBouno-tipaBoBasi cucrema “KoHcynbpTanT”
1.6.CrpaBouno-mipaBoBasi cuctema “I'apant”

Hap;my C TPAAULIMOHHBIMH U3NAHUAMU MAT'UCTPAHTBI U COTPYAHUKHU UMCIOT BO3MOXKHOCTb
IMMOJIB30BATHCS SJICKTPOHHBIMHU IMOJTHOTECKCTOBBIMHA 0aszamu JaHHBIX

Tadaunma 9.1.

Ha3sBanmue pecypca

CcebLika/gocTyn

DnekTpoHHas OuONMoTeka OHJalH «EIWHOE OKHO K
00pa3zoBaTebHBIM pecypcam»

http://window.edu.ru

«O06pazoBarenbHbIil pecypc Poccum»

http://school-collection.edu.ru

®denepalibHbII 00pa30BaTENIbHBIN OPTAT: YUPEXKICHUS,
nporpammel, craiaaptsl, BY3b1, rectol EID, THA

http://www.edu.ru —

denepanbHbI LIEHTD nH(}OpMaLIOHHO-
oOpa3oBatenbHbIX pecypcoB (PLIMOP)

http://fcior.edu.ru -

OBC "KOHCVIJIBTAHT CTYIAEHTA". DnextpoHHas
OnOIMOTEKa TEXHUYECKOTO By3a

http://polpred.com/news

WznatensctBo  «JlaHby. DIEKTPOHHO-OMOIMOTEUHAS http://www.studentlibrary.ru -
crcTemMa

Pycckast BupTyanbHast OnOIHOTEKA http://rvb.ru —

WznatensctBo  «Jlauby. DIEKTPOHHO-OHOIMOTEUHAS http://e.lanbook.com -
crcTemMa

ExenenenbHuk Hayku u oOpaszoBanus lOra Poccun
«AxkaneMus

http://old.rsue.ru/Academy/Arc
hives/Index.htm

Hayunas snexktponnas 6ubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp -

OnexkTpoHHO-01OanoTeyHas cuctema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIpaBOYHas CUCTEMAa TOKYMEHTOB B cepe
oOpasoBanus «MapopmMuo»

http://www.informio.ru

WNudopmannonHo-mpaBoBasi cucrema
TUTFOC)

«KoHCynpTaHT-

CereBas BepcHsi, JOCTYIIHA CO
BCEX KOMIIBIOTEPOB B
KopriopatuBHO#l cetn Uarl'yY

WNudopmanronHo-npaBoBas cucrema «l apant»

CereBas Bepcusi, JOCTYIIHA CO
BCEX KOMITBIOTEPOB B
KopriopatuBHo# cetu Uarl'yY

OnexkTpoHHO-0nOIHMoTeyHast cucrema «HOpai»

https://www.biblio-online.ru



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

[TepeueHbp HEOOXOIUMBIX TEXHUYECKHX CPEACTB OOy4YCHHS, UCHOJIB3YyEeMBIX B y4eOHOM
rpoLecce Uil OCBOCHUS NUCLUILINHBIL

1. Becbl aHanuTHYECKHUE, TEXHUYECKUE.

2. Cnektpodoromerp CD-46.

3. ®orokonopumerpsl KOK-2, KOK-2MII.

4. Nonomepsl M 130, Dxcnept, AKBUIOH.

5. AtomHO-abcopOumonHbIi criekrpomeTp «KBant Z-OTA» ¢ nporpaMMHBIM 00ecTiedeHueM
1 HaOOPOM JIaMII.

6. T'azoBeiii xpomarorpad «Kpucramm» ¢ JeTeKTOpaMH IO  TEIUIOMPOBOIHOCTH,
AJIEKTPOHHOMY 3aXBaTy M KaWJUIIPHBIMU KOJIOHKaMHU.

7. O6opynoBaHue A1 TOHKOCIOWHON XpoMaTorpapu.

8. UK-cniekTpomeTp.

9. MepHas mocy/aa, CTYNKH JUIs MPOOOIOJATOTOBKH M3 araTta W SIIIMBI, YalllKW, TUTIH W3
IUTATUHBI, KBaplia, CTEKJIOYTIIepoia.

10.Ilenrpudyra.

11. KommptoTepHOE ¥ MYJIbTUMEAUIHOE 000PYAOBaHUE.

12. Buneo- u ayauoBHU3yaabHbIE CPEICTBA OOyUCHUS U JIp.

11. METOAUYECKHUE YKA3AHMUS J1JI51 OBYUYAIOLUXCA
1O OCBOEHUMIO JNCHUITJIMHBbI

Teopernueckuii MaTepuan JaHHOW JAUCHUIUIMHBI B COOTBETCTBUU C YUE€OHBIM ILIAHOM
uzydaercss B l-om  cemectpe. CamocTosTenbHass BHeayAMTOpHas padoTa MarucTpaHTOB
obecriedeHa  ANIEKTPOHHBIMH  y4eOHO-METOAMYeCKHMMH pecypcamu  (cuctrema  Moodle),
BO3MOXKHOCTBIO OOILEHUS] MarucTpaHTa ¢ IpernojaBaTeseM MOCPEACTBOM 3JEKTPOHHOM MOYTHI,
JocTynoMm B Internet.

OCHOBY TEOpPETHUYECKON MOJATOTOBKHU MO JAUCHUIUIMHE COCTABIIAIOT JIEKLUH, KOTOPHIE
OpPEICTABISAIOTCS CHUCTEMaTHMYeCKM B COYETAaHMM C CEMHUHAapCKMMU U JJaOOpaTOPHBIMHU
3aHATUsIMU. OCHOBHBIE YUEHUS U BJaJIeHUsl OTPadaThIBAIOTCS U 3aKPEIUIAIOTCA HAa CEMUHAPCKUX
U 7a00paTOpHBIX 3aHATUAX. AYAUTOpPHBbIE 3aHATUS (JIEKIMH, CEMHHApbl U J1labopaTOpHbIE
3aHATUSI) OOBEAMHEHBI C CaMOCTOSTEIPHOM BHEAYAUTOPHOM paboTOW MarucTpoB Haj
PEKOMEHIYEMO JIUTEPATYypOM, a TaKXKe 3aJaHMsIMM, KOTOPbIE BBIIAET NPENOJaBaTeNlb U IpU
MOJIFOTOBKE K JJTaOOPATOPHBIM 3aHATHSIM.

IIpy m3yyeHUM IUCUMIUIMHBI MAarucTpaHTaMU MOTYT HCIOJb30BaThCS CIENYIOLINE
MH(OPMaLIMOHHBIE TEXHOJIOTUH U HHHOBALIMOHHBIE METO/bI:

- DIIEKTPOHHBIA BapHaHT Y4eOHO-METOAMYECKOIO KOMILIeKca (C HCMOIb30BaHUEM
cuctemsl Moodle);

- pECypCHI DIIEKTPOHHON OMOIMOTEYHON CHCTEMBI;
- pecypchl UHTEpHET;
- MyJIbTUMEIMIHAs TEXHUKA.

[IpenonaBarenb, YUTAKOMUNA TUCIUIUIMHY, BEAET yUET MOCEMAEMOCTH U OCYIIECTBIISIET
KOHTPOJIb 3a BBIIIOJHEHUEM CaMOCTOSITEIbHON paboThl. Tekymuit KOHTPOJIb 3aKiIoYaeTcss B
MOHHMTOPHUHTE BBINIOJIHEHUS y4eOHON MporpamMmbl JUCHMILIMHBI HA AyJUTOPHBIX 3aHATHIX U
OLIEHKE Pa0OThI Ha MPAKTUYECKUX 3aHATHAX.



PaGouass mporpamma gucturuiiHbl «OCOOCHHOCTH aHallM3a BAXKHEHIINX OOBEKTOB
OKPY)KAIOIIEH Cpeapl» COoCTaBieHa B COOTBETCTBUU ¢ TpebdoBanusmu DOI'OC BO mo
HarpaBiaeHuto noaroroBku 04.04.01 Xwumwus (ypoBeHb MarucTparypbl), YTBEPKIECHHOIO
npukazoM MunuctepcTBa obpazoBanus U Hayku Poccuiickoit ®@enepanuu ot 13 mromst 2017 r.
Ne 655

[Iporpammy cocraBuiI:

K.X.H., JIOIEHT Kadeapbl XUMHH Temupxanos b.A.



Pabouas mporpamMma yTBepkacHa Ha 3aceaHuU Kapeapbl XUMHUH

[Tpotokoun 3acenanuss Ne _ 10 oT « 21 » Mas 2024 .

PaGouas mporpamma ogo0peHa yaeOHO-METOIMYECKUM COBETOM

XUMHUKO-0M0JIOTHYecKoro__dakynibrera

[Ipotokon 3acenanust Ne 10 oT « 22 » Mad 2024 r.




CaeleHns 0 nepeyTBepKIeHMU MPOrpaMMbl HA 0YepPeqHOH y4eOHbIi roa u
perucTpanuu u3MeHeHui

YueOubIii Pentenue Buecennrie n3MeHeHUA Iloamuce 3aB.
roj Kadeapbl kadeapou
(Ne

IIPOTOKOJIA, /1aTa)




