


IenssMu ocBOeHUS] AUCHUNIHMHBI «XHMHYECKHII aHAIH3 00bEKTOB OKpY:Kawuieil cpeabD»
SIBJISINOTCSI:

- o0y4eHHe CTYAEHTOB TEOPETUYECKUM M MPAKTUYeCKUM OCHOBaM BbIOOpa MeTona
KOJIMYECTBEHHOT'O aHAJIM3a U MACHTU(PHKALIUH BEIECTB B OOBEKTaX OKPYIKAFOIIEH CpesibL;

- HAa OCHOBAHUU TMOJYYEHHBIX TEOPETHUUECKUX 3HAHUI U MPAKTUYECKOrO OBJIALEHUS] METONaMU
aHaigu3a OOBEKTOB OKPYJKAroIIeH Cpenbl, a TakKe METOAAMH pacueTa pe3yJbTaTOB 3KCIEPUMEHTA,
HAay4YUTh CTY/EHTOB IPABHJBHO BBIOMpPATh METONbI HCCIENOBAaHHS OOBEKTOB B COOTBETCTBUH C
NIOCTABJICHHOH Tepes HUMH NMpoOieMoii, pa3paboTaTh CXeMy aHain3a, MPAKTHUYECKH MPOBECTU €ro U
HUHTEPIPETUPOBATH MOTY4YECHHBIE PE3YJIbTATHL

dopmMupyemble TUCUUIUINHON 3HAHUA U YMEHHUS! TOTOBAT BBIMTYCKHHMKA TaHHOH 0Opa3oBaTeIbHON
IPOrPaMMBbI K BBIITOJHEHUIO CIEAYIOMUX 0000IEHHbIX TPYIOBbIX (PYHKLHH (TPYAOBBIX (PYHKIIHI):

Tabauya 1.1.

Koa u nau- O060061eHHbIe TPYAOBBIe (PYHKIHH Tpynosble ¢pyHKIHH

MEHOBAHHE Kopn HaumenoBanue Ypose HaumenoBanue Kox [YpoBenn
npodeccuona Hb (moaypos
JIbHOTO KBaJIH €Hb)
cTaHaapra puxan KBaJH{(
HH HKANHH

01.001 IMexa- IMegarormyeckas nesTennb- 5-6 | Ilemaroruueckas B/03.6 6
ror (nexaro- B HOCTb TI0 MPOCKTHPOBAHHIO JCATCIIBHOCTS T10
ruYecKas U peaTn3aliii OCHOBHBIX peaM3aMU POTPAMM
AEeSATEIbHOCTD 00meobpa3oBaTeIbHBIX OCHOBHOTO U CPCIHETO
B JO0LLUKOJIb- mpoTpaMm o0rero oopazoBaHus
HOM, HAYAJIb-
HOM 001IeM,
OCHOBHOM
o0mem,
cpexHem 00-
wem o0pa3so-
BaHuu) (BoC-
NUTATENb,
Y4HTeJIb)




26.003 A | Yopasnenue craausMu 7 | Ipoexruposanue ocobo
«Crneunaauct PaboT Mo MPOCKTHPOBAHUIO CIIOYKHBIX M3ACTHH U3
10 NMPOEKTH- W3AEINH U3 HAHOCTPYKTYPHPOBAHHBIX
POBaHHIO HAHOCTPYKTYPHPOBAHHBIX KOMITO3HMIIHOHHBIX C/03.7 7
H3ACJIUH U3 KOMITO3ULIMOHHBIX MaTEPHUAJIOB '
HAHOCTPYKTY MaTepUaIoB
PHPOBAHHBIX
KOMIIO3HIIHOH
HBIX MaTepH-
aJI0B»
40.011 ITposeaeHue Hay4aHO- IIpoBeneHNE NATCHTHBIX B/01.6 6
«Cneunamucr B | uccnemoBatenbckux u 6 | mccaenosanuii n
10 HAYYHO- OTIBITHO-KOHCTPYKTOPCKHX OTIpEIEICHHUE
HCCJIeJ0BaTe pa3padoToK mpu XapPaKTECPUCTUK
bCKHM H HCCIIe AOBAHUN HOPOAYKIHH (YCIYT)
ONBITHO- CaMOCTOSITETIbHBIX TEM ITposeaenue padbot o B/02.6 6
KOHCTPYKTOP 00paboOTKE ¥ aHATU3Y
CKHM pas- HAYYHO-TEXHHICCKOH
paboTkam» uHGOPMALTHH U
PE3yIBTAaTOB
HCCIIEC JOBAHUMI
PyxoBoacTso rpynmnoi B/06.6 6
PabOTHUKOB IIPU
HCCIICJOBAHUU
CaMOCTOSITCTIBHBIX TEM
26.013 A Kontposs xauectsa ceippst|  A/01.6 6
KonTposb kadecTBa XUMH- 6
«CrneuaaucT . U MATEPHANIOB B OPraHH-
HECKOH M OMOTEXHOIOTH-
[0 KOHTPOJIIO . 3alMH 110 MPOU3BOJACTBY
HMECKOH MPOAYKIIMH HA BCEX
KayecTBa OHO- ouomnpenaparos s pac-
BTanax MpoU3BOICTBEHHOTO
TEXHOJIOTHYECK TCHHUCBOACTBA
rmporuecca
0ro MpPOH3BOA-
CTBa npenapa-
TOB JAJIsI pacTe-
HHBEOICTBA»

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OIIOII BO

JductumimnHa  «XUMHYECKUH aHaiu3 OOBEKTOB OKPYXKAKLIeH Cpeabl» OTHOCUTCS K Bioky 1
IUCLUUILUIMH 1O BBIOOPY M SBISIETCS aNbTepHATUBHON auciumnHe «TexHonoruss u  (U3UKO-

XUMUYCCKHUE METOAbI HUCCICONOBAHMS  NHUIICBBIX TMPOAYKTOB», H3Yy4YacTCA B 8 CEMECTPE.



I/IH(I)OpMaLII/IOHHO U JIOTUYCCKU CBA3aHA CO CICAYHOIIUMHU AUCHUIINIMHAMHA. HECOPraHUYCCKasd XHUMUS,
AHATIUTUYCCKAsA XHUMHs, OpraHUYCCKas XUMMHS, (I)I/ISI/I"IGCKaﬂ XUMMHA, (I)I/ISI/I"IGCKI/IG MCTOAbI

HUCCJacaoBaHus, XUMHYCCKHUEC OCHOBBI OHOJIOrMYECKUX npoueccCoB, (I)I/ISI/IKa, MaTCMAaTHKaA.

Tao6auua 2.1.

CBs3p  aucHUIUIMHBI  «XHMHYECKHH AaHaAu3 oO0beKTOB OKpyKammeil cpeabl» ¢
NpeabIAYIIHMH AMCUHIIHHAMM U CPOKH HUX U3y4eHHs

Kon Jucturuineel, npenmectsyromue aucuurumae|  Cemectp
IVCLIATUIAHBI «XHUMUYECKHIi aHAJTN3 OOBbEKTOB OKPY KAKoIIel cpenbly | H3YHCHHS
b1.0.12 Maremartuka 1-4
b1.0.13 ®dusnka 1-4
b1.0.09 buonorus ¢ 0CHOBaMU 3KOJIOTUH 1
B1B.16 CoBpeMeHHast XMMHUS U XUMHYECKasi 0€30MacHOCTh 3
b1.0.05 Opranuueckast Xumus 5,6
b1.0.06 duznueckas XUMHs 5,6
b1.0.17 Du3nUeCKre METOAbI UCCIIEOBAHUS 8

Taoauua 2.2.

CBsi3b  QHCHUIUIMHBI  «XHMHYECKHH aHAIN3 O00bEKTOB OKpYy:Kawieil cpeabl» ¢
NOCJeAYIIIUMH AUCHHUIIMHAMH H CPOKH HX H3Y4YeHHUS

Kon Jucturuiveel, npenmectsyromue aucuuruinae|  Cemectp
JUCLIUTUIAHBI «XHUMUYECKHIi aHAJTN3 OOBbEKTOB OKPYKAKoIIel cpenpbly | H3YHCHHS

b1.B.20 Texuuuecknii aHamm3 He(YTH U HEPTENPORYKTOB 9

b1.B.06 Teoperndeckne OCHOBbI HEOPraHUYECKON XUMUHU 10

B pesyabTarte 0cBOeHHUSsI JHCUHUILIHHBI 00YYAIOIIUICS J0JIKeH

3HaTh:

e 0COOEHHOCTH aHaN3a OOBEKTOB OKPYIKAKOIIEH Cpeabl,
® OCHOBHbBIE HCTOUYHHKU XHMHUYECKOTO 3arPs3HEHUST OKPYIKAOIIEH Cpe/ibl.

Ymers:



® T[POTHO3UPOBATH BO3MOXKHBIE NYTH MHUIpalH M TpaHCHopMalMu XUMHYECKHX
COeMHEHUH B 00bEKTaX OKPY KAIOIIeH Cpeabl M UX BO3AEHCTBUE HA SKOCUCTEMBI,

e pemaTh 3a7a4yM, CBA3aHHbBIE C (PU3MKO-XUMHYECKUMH MpoueccaMu B armocdepe,
ruzipocepe U IOUBEHHOM CJIOE.

Baanern:

e MeTonoJIorHell BBIOOpa METOIOB aHAIN3a, UMETh HABbIKHM UX MPUMEHEHNS;
®  METPOJIOTMYECKHMMHU OCHOBAMHM aHAJIM3A;
e mpuemamu npo6ooTdopa 1 MPOOOIOATOTOBKH OOBEKTOB OKPYIKAIOIIEH CPEbl.

3. KOMIIETEHIHUH OBYYAIOIIEI'OCs, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHHA YYEBHOM JUCHUILINHEL.

Hpouecc U3YYCHUSA MAUCHUILJIMHBI HaAIIPaBJICH Ha (I)OpMI/IpOBaHI/Ie SJICMCHTOB CJICAYIOLIHUX

komnereHuuii B coorsercTuu ¢ ®I'OC BO u OITOIT BO no qanHOMY HanpaBiI€HUIO TOATOTOBKU:

Tabnuya 3. 1.
Kon HaumenoBanue HNuauxarop B pesyabTare ocBoenus
KOMIIETeHI KOMIIETEeHIIHH AOCTHIKEHHSI AHCLHUILTHHBI 00y4ar0 i cs
HH KOMIEeTeHLHH AOJIHKEH:
Yuueepcanvhvie komnemenyuu U UHOUKAMOPHL UX OOCHUICEHUS
YK-3 Cnocoben YK-3.1. ITonumaer 3HaTh — MeTonuKH hopMHpPOBA-

OpPraHH30BbIBATDH H
PYKOBOAHTH padoToii
KOMAHJbI, BbI-
padaTbIBast KOMaHA-
HYI0 CTPATErHIo A5l
JOCTHIKEHHS MOCTAB-
JICHHOH ueJiu

3 HEKTHBHOCTD HUCTIO-
Jb30BAHUS CTPATCTUH
COTPYAHUYCCTBA IS
JOCTIKEHHS TIOCTaB-
JICHHOM LIeIH, onpeae-
JSET CBOIO POJIb B KO-
MaHze

YK-3.2. [Tonumaer
0COOCHHOCTH MOBEC-
HUS BBACTICHHBIX
TPy TIOACH, C KOTO-
pbiMu padoTaet /B3au-
MOJEHCTBYET, YUHUTHI-
BacT UX B CBOCH JAes-
TEIBHOCTH (BBIOOP Ka-
TErOpHi rpymmn JroacH
OCYLIECTBISETCS 00pa-
30BaTEJIbHOM OpraHu-
3alue B 3aBUCUMOCTH
OT LeneH MOATOTOBKH
— IO BO3PACTHBIM
OCOOCHHOCTSIM, IT0
STHHUYECKOMY HJIH pe-
JUTHO3HOMY TIPU3HA-
Ky, COLIMAIBHO HE3a-
IIUINCHHBIC CJION
HACCJICHUS H T.I1.)
YK-3.3. TIporuosupy-

HHUSI KOMaHJ;, MCTOBI Pa3paboTKu
KOMaHJI-HOM cTpareruu U dhdek-
THUBHOT'O PYKOBOACTBA KOJLICKTH-
BaMH; OCHOBHBIC TCOPHH JIUACPC-
TBA U CTWIH PYKOBOJCTBA.

Ymetb — pa3pabaTeiBaTh KOMaH-
JTHYIO CTpaTeruto (GopMyIupoBaTh
337341 WICHAM KOMaHIbI 15
JOCTIKEHHS TIOCTABICHHOW LICIIH,
HNPUMEHATD 3P (PEKTUBHBIC CTHIN
PYKOBOACTBAa KOMaHIOM.
Baagertnb: — ymMeHHEM aHATU3HPO-
BaTh, MPOCKTUPOBATh U OPraHU30-
BBIBATh KOMMYHHUKALUH B KOMaH-
J€ AT JOCTIKCHHUS TIOCTABICH-
HOH ey, METOAAMH OPraHu3a-
LIUH U YIPABICHUS KOJUICKTHBOM.




€T pe3yIbTaThl (I1oc-
JACICTBUS) TAIHBIX
JEHUCTBHH HITJIAHUPYET
MOCJIEJOBATEILHOCTD
1IaroB A7 JOCTIDKE-
HUSI 32-1aHHOTO
pe3yibTara

YK-3.4. OddexTuBHO
B3aUMOJEHCTBYET C
JPYTHMH HWICHAMH KO-
MAaHJBL, B T.4. y4acT-
BYCT B 0OMCHE HH(OP-
MalUCH, 3HAHUAMH U
OTIBITOM, U MPE3CHTALIMH
PE3yIBTATOB PAbOTHI
KOMAaH/IbI

Obuwienpogheccuonaivnvie

KoMnemeHyuu U UHOUKAMOPblL UX OOCUNCEHUS]

OIIK-5

Cnoco0eH mMoHUMATH
MPHHUHUIBI PAGOTHI
uH(OPMALHOHHBIX
TEXHOJIOTHii, HCIIOJIb-
30BaTh HHGOPMALHOH-
HbIe 0a3bI JAHHBIX H
aZANTHPOBATH CYLUIECT-
BYIOLL[HE MPOrpam-
MHbIE NPOAYKTbI AJISA
pelLeHHs 32924 B [PO-
(deccroHaIbHOI gesi-
TEJILHOCTH C YYE€TOM
OCHOBHBIX TpeGoBaHHii
HH(POPMALHOHHOMH
0e301aCHOCTH

OIIK-5.1. Ucnonb3y-eT
coBpemeHnHsie IT-Tex-
HOJIOTHH TIPH cOope,
aHATHM3E U NPEICTaB-
JeHnH HHPOPMALUH
XUMHYECKOTO mpoduits,
cobroast HOPMBI U
tpebosanus nHpopma-
LIUOHHOW OE30MaCHOCTH
OIIK-5.2. UcnionbayeT
CTaHAAPTHBIC U OPUTH-
HAJIbHBIC TIPOTPAMMHBIC
MPOIYKTHI, TIPU HEOOXO0-
JUMOCTH aJATITHPYST KX
JUTSL pELICHUS 33124
mpodeCCHOHANBHOM
JCATSIBHOCTH
OIIK-5.3. Ucnonbayer
COBPCMCHHBIC BBIUHC-
JIUTETIBHBIC JCSATEIbHO-
CTH C YYETOM METOMBI
[Tt 0OpabOTKH JAaHHBIX
XHUMHUYECKOTO IKCTICPH-
MEHTA, MOJCITUPOBAHHUS
CBOWCTB BELICCTB (MaTe-
PHAIIOB) U TIPOLIECCOB C
UX YYaCTHEM

3Hath:

- BO3MOKHOCTH PUMCHCHUSI
COBPEMCHHBIX HH(POPMALIMOHHO-
KOMMYHHKAIHOHHBIX TEXHOJIOTHH K
PCLICHUIO XUMHUYCCKHX 3212,

- TCXHHYCCKHE M IPOTPAMMHBIC
CPEACTB MOUCKa U 00paboTKH
nuH(popMaLUH, ONTHMATIBHOTO
BBIOOpPA METOAA , AHAIN3A U
OLICHKH TOJTYICHHBIX PE3YIIBTATOB
Ymern:

- peuaTh XUMHUICCKHC 331a9H C
HCIIONTb30BAHUEM COBPEMEHHBIX
UH(DOPMALTHOHHO-KOMMYHHKa-
LIMOHHBIX TEXHOJOTHUH C YICTOM
OCHOBHBIX TpeOoBaHui nHpOp-
MAIHOHHOM OC30IaCHOCTH,

- HCIOJIB30BATh TCXHUYCCKUC U
NPOrPaMMHBIC CPEACTBA MOUCKA H
obpaboTku uHpOpPMALHY,
ONTUMAJIFHOTO BHIOOPA METOA
AHAJIN3a U OLCHKH MOTyICHHBIX
pe3yJIbTaToOB

Bnanerb: OCHOBHBIMU NIPHEMAMH U
HaBBIKAMH HMCIIOIb30BAHHS
COBPEMEHHOTO MPOrPAMMHOTO
o0ecreueHus A7

PCLICHMS TIPUKIATHBIX 3224
METOAaMH KBAHTOBO-XUMHYECKOTO
MOJCITUPOBAHUS, TIOUCKOM U
obpaboTkoii nHpOpMAarHH,
ONTUMAIBHOTO BBHIOOpA METOAA,
AHAJIN3a U OLCHKH MOTYICHHBIX
PEe3yIbTaTOB B COOTBETCTBHH C
MIOCTABJICHHOM 3aaaueit

IIpogpeccuonanvnvie (IIK) komnemenyuu u UHOUKAMOPHL UX OOCUNCEHUS




IK-1

CnocoGeH BbIOH-pATh H
HCIOJIb30BATH
TeXHHYEeCKHe Cpea-CTBA
H MeTO/Jbl HCNIBITAHUH
AJIs1 pe-1LUeHHsl
HCCJIeJ0BA-TeJIbCKHX
3aJa4 XH-MHYEeCKOH
NPOMBILI-JIEHHOCTH,
NOCTAB-JIEHHBIX
cnenHanInc-ToM fosee
BbICOKOH
KBAJTH(HKALHH

IIK-1.1. ITpoBoaut
SKCTICPUMCHTATIBHBIC U
(unm) pacueTHO-
TEOPETUIECKUE UCCIIC-
JOBaHUs B PaMKax
MPEAJIOKEHHOTO IITa-Ha
IIK-1.2. Cucremaru-
3upyeT hopMaIHIo,
MOJIYYEHHYIO B XO€
COOCTBEHHBIX HCCIIC-
JOBaHUH, aHATH3UPY-ET
€€ U COIOCTABIIIET C
JUTEPATYPHBIMU
JAHHBIMH

3HAaTB: - CTaHAAPTHHIC IPHUECMEI
BBITIOJTHCHUS POCTCH-IINX
AHATUTHYICCKUX OIBITOB;

- TUITB! (PYHKLMOHATBHBIX MaTEpHA-
JIOB B XUMHYCCKOU TEXHOJIOTHH:
KaTaIU3aToPbI, aJCOPOCHTEL,
3NEKTPObI, MEMOPaHBI, CCHCOPHI U
Ap.

- ()YHIAMEHTAIBHBIC KPUTCPHUU
3¢ (PEKTHBHOCTH HCIIOIB30BAHHUS
chIpbs U 3HEpropecypcos B XTC,
OCHOBHBIC HAIPABICHUS
noBbIneHUS 3G PEeKTHBHOCTH
HCTIOIb30BAHMS CBIPHEBBIX U
SHEPreTHUECKHUX PECYPCOB.
YMeThb: - IPUMEHSTh THIIOBBIC
MPUEMBI QaHATN3A BEIIECTB U MaTe-
pHanoB;

- TIO/Tb30BATHCS CTAHJAPTHBIM
000pYJOBAHHEM XUMHUUCCKOM
1abopaTOpUH IPH PELICHHN
yUcOHBIX 33434 Kypca
AHATTUTHUYECKOH XUMHUU

- CHCTEMAaTH3HPOBATh MATCPHAIIbI
IO COCTaBYy, CBOMCTBAM U
(YHKIIMOHAIBHOMY HA3HAYCHUIO,
-OLICHHUTh BECh MPOMBILIJICHHBIH
OOBEKT Kak OOIBIIYIO0 XUMHKO-
TEXHOIOTHYCCKYIO CHCTEMY U
I'PaMOTHO OIHCATh €€
HEPAPXUUCCKYIO CTPYKTYPY;

- UCIIOIb30BATh TCOPETHUCCKUE
NPEACTABICHUS A1 OOOCHOBAHHUS
BBIOOpPA TOTO HJIM HHOTO METOAA
aHamm3a,;

- IPAaMOTHO AHATHM3HUPOBAThH
HONTYYCHHBIE PE3YIBTATHI, COMOC-
TaBJIATh C UMCIOIIUMHUCS B
JIUTEPATYPE;

- OLICHUTh HAYYHYIO HOBH3HY,
MPAKTHICCKYIO 3HATUMOCTD U
JOCTOBEPHOCTh PE3YIbTATOB Ha-
VUHBIX UCCJICIOBAHUN

Baagets: - ctanmapTHEIMH
HHCTPYMEHTAIbHBIMU METOAAMH
HCCIICJOBAHUS OPTaHIICCKUX
BEIIECTB M MATCPHAIIOB,

- HaBBIKaMH (popMyTUPOBKU
HAyYHOU HOBM3HBI, MPAKTUIECKON
3HAYUMOCTH U JOCTOBCPHOCTH
PE3YIbTATOB COOCTBCHHBIX
HAYYHBIX UCCIICIOBAHUMI

4. OFbEM JJUCIIMIUHBI U BUJABI YYEBHOM PABOThI




O0bem auCUHMIIMHBI M BHABI y4eOHOH pa0doThl

Taoauua 4.1.

Bupn yue6Hoil padoThl Bcero 8
4acoB cemecTp
OO1ast TpPyA0EMKOCTb TUCLIUTLTHHBI 144 144
AynUTOPHBIE 3aHATUSA 106 106
Jlexuun 46 46
JlabopaTopHble 3aHSITHS 60 60
CamocrositenbHas padota ctyaentoB (CPC) 38 38

5. COAEP)KAHUE JUCHOUNJIUHBL, CTPYKTYPHPOBAHHOE IO TEMAM
(PA3JIEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA

AKAJTEMHAYECKHX UJIH ACTPOHOMHUYECKHUX YACOB U BUJOB YUEBHBIX
3AHATHUN

5.1. CTpykTypa AMCHHUILIUHBI

OO1ast Tpy10eMKOCTh JUCLUITJIMHBI COCTABIISET 4 3aUETHBIX eAuHNL, 144 4acoB

Taoauuna 5.1.
NeNe | Pazpest AMCHMIIHHBI Ce Buab! yueonom ®opmbI
n/n Me- pPadoThI, BKIKOYAS TeKyLlero
cT CAMOCTOSITEILHYIO KOHTPOJISI
p padoty u ycreBaemoc
TPYA0eMKOCTh (B TH (10
yacax) ceMecTpam)
Jek- | jagop. | cam.
197071 pab6. | pao.
1. Brenenue 8 2 - 4
2. [IpoGooTOop 1 mpoOONOArOTOBKA 8 2 - 4
3. KonnentpupoBaHnue u pa3aeieHue Kak 8 6 8 4
CTaguu MpoOOMOATOTOBKH.
4. AHanu3 BOZ. 8 6 10 6 | Tect Nel




5. AHanu3s Bo3ayxa. 8 6 8 4

6. AHaIN3 TOYB U HOHHBIX OTJIOKEHUH. 8 6 8 4 Tect No2

7. AHaIN3 NMUILEBLIX U 8 6 10 4
CEeJIbCKOXO35ICTBEHHBIX MPOAYKTOB.

8. AHanu3 OHONOTHYECKIX MaTePHAJIOB. 8 6 8 4
9. AHaIN3 reoJIorn4eckux 00bEKTOB. 8 6 8 4
Hroro: 46 60 38

5.2. Conep:kaHue QIHMCUHNIHHBI

«XuMHYeCKHI aHAJIH3 00beKTOB OKPY’KAaIOIIeH cpeab»

1. BBegenume. XHMMHUKO-aHATUTHYECKHH KOHTPOJIb PEAIbHbIX OOBEKTOB W €ro poib B
NPOMBILUIEHHOCTH, TEeOJIOTUH, CEeJIbCKOM XOo3siiicTBe, MeauimHe. OCHOBHBIE OOBEKTHI aHAJIM3A.
AHaTUTUYECKHUI LUK U €0 OCHOBHBIE STAITBI.

2. Mpo6oor6op u mpodonmoaroroska. [IpencraBurenvHas mpoda, CHOCOObI €€ MOJYYSHHS.
daxTopsl, onpenesstomue pazmep npodel. OTOOp mpoObl TBEPAbIX, ra3000pa3HbIX U KHUIKHX
BemmecTB. OcobeHHocTH 0TOOpa MPod CEeTBCKOXO3SMCTBEHHBIX MPOAYKTOB U APYTUX OHOIOTHYECKHX
MaTtepraioB. TpaHCIOPTUPOBKA U XpaHEHHE P00, COcOObI NX KOHCEPBALIUH.

Paznoxenne mpoO. Beibop criocoba pasnoxenus. "Cyxoe" u "mokpoe" paznoskenue. CrijiaieHue u
CIIeKaHKe, TOCIEeNyIOIIee PacTBOPEHHE Kak Croco0 mepeBereHHs MpoObl B PaCTBOPUMOE COCTOSIHHE.
Wnrencudukanms mpoLeccoB pasyokeHus OOBEKTOB pasiandHON npuponsl. Mcmonbp3oBaHue st
pa3oXKeHHs] BBICOKO arpeCCUBHBIX PEAreHTOB, MOBBILICHHBIX TEMIEPATYp U AaBJIE€HHS. ABTOKJIABBI,
NPEUMYILECTBA MX HCIOJMb30BaHUSA. Y CKOPEHHOE PAa3jIOKEeHHe IOJ AEHCTBHEM YIbTPa3ByKOBOTO H
MHKPOBOJIHOBOrO mosieid. CriocoOpl MHTEHCHBHOTO PA3JIOXKEHHs OpPTaHWYeCKUX BEIeCTB (KaTajius,
doTosm3, mnasMeHHas 1eCTpyKius). YHU(PUKALKS TOATOTOBKU MPOO 0OBEKTOB PA3IUYHON MPUPOIBL.

3. KoHueHTpUpOBAaHHE U pa3jiesieHHe KaK cTaauu npodonoaroroBku. OCHOBHBIE METONbI
KOHLIEHTPUPOBAHUSI. COPOLIUSI, SKCTPAKLHSI, KPUOTEHHBIN CIOCO0, (UIbTPALIMOHHBIE U MeMOpaHHbIE
METOJIbI, CBePXKpUTHUECKass (DIIFOMIHAS SKCTPaKLMs, PEaKLHOHHAsI ra3oBasi SKcrpakuus u ap. Cesisp
sTama MNpOOOMOArOTOBKHM C MOCIEAYIOLUIMM MeToaoM onpeaeneHusi. (OCHOBHbIE KPUTEPHH,
OTpenesoIIie BBIOOP METOIa ONpeneieHus: (TOYHOCTh, YYBCTBUTENIbHOCTD, M30MPATEbHOCTD H JIP.).

Ponp xuMuueckoro aHanmuza B peIIeHUH MpoOJeM OKpyKarolied cpeabl. AHATUTHYECKOE
obecreyeHre CHUCTEMbl SKOJOIMYECKOr0 MOHUTOpHHra. lIpenenbHO MOMyCTUMBbIE KOHLIEHTPALIUH.
[IpuopuretHbie 3arpsi3Hstoinue BeecTsa. CynepIKOTOKCUKAHTBI.

4. Ananu3 Boa. Knaccupukauus Bon. OcHOBHbIe aHamuTuueckue npodiemsl. [IpoGoordop u
xpa"enue npod. Onpenenenne 000OIIEHHBIX PUINUECKUX M XMMHUYECKHX TOKa3aTeNIeH, ONnpenessiFoInx
KaueCTBO BOJbBI: MPO3PAYHOCTH, MYTHOCTH, L[BETHOCTH, BOJOPOTHOIO IOKA3aTeNs, OKUCIHMTEJbHO-
BOCCTAHOBUTEJIBHOTO ~ MOTEHIMANA, IIEJOYHOCTH, PACTBOPEHHOTO  KHCJIOPOHA,  OKUCISIEMOCTH,



XUMUYeCKoro u Ouoxumuueckoro mnorpednenus kuciopona (XIIK u BIIK). Buorectupopanue kak
crnocod OLEHKU Ka4ecTBa BOJ.

OmnpeneneHrie WHIUBUAYAIbHBIX HEOPraHUYECKUX KOMIIOHEHTOB BOJI. XJIOPUIOB, (PTOPUIOB,
HUTPUTOB, HUTPATOB, (ochaToB, CEPOCOAEPKAIINX AaHMOHOB, HOHOB aMMOHHS, IIEJIOYHBIX U IIETOYHO-
3eMeNbHbIX MeTayuioB. OnpeneneHue xecTkocT Boabl. Onpenenenne cBOOOAHOTO XJIopa.

DOpMBI CYIIECTBOBAHUS TSKENbIX METAJUIOB U PAJUOHYKINIOB B Bofgax. OnpeaeneHne TAXKeNbIX
METaJJIOB M paguoHyKJIH0B. CrIocOOBI KOHIEHTPUPOBAHHMS TSKENBIX METAJUIOB U PAJHOHYKIIHIOB 13
Boz. [IpuponHble oprannueckue Bemectsa Boa. OOmmast OLeHKa CONepyKaHUsl OPraHUYECKHX BEIECTB:
oTpeneseHne OPraHnvdeckoro yrieposa, a3ora, pocdopa.

OcHOBHBIE  KJIACCHI 3arps3HSIIOIMX OPraHUYECKUX BELIECTB. IOBEPXHOCTHO-AaKTHUBHBIE
BelIeCTBa, (eHOoNbl, HEePTEeNnpPOAYKTHI, IOJMAPOMATUYECKUE YIJIEBOAOPOIBI, a30T-, CEepo- H
docdopconepxkaimmue MECTULMABL, XJIOPOPraHUYECKHE COEAMHEHMs (XJIOPCOAepIKaIuue MEeCTULIIbL,
NOJUXJIOPUPOBaHHbIE  OneHmwnbl,  nojmxjopaudeH3odypansl,  HMOIUXJIOPAN-OEH30-N-AUOKCUHBI).
HcrouHuky nonagaHus, yCTOWYMBOCTb B OKpYyXKarollel cpene, TOKCHYHOCTb, METOIbl H3BJICUEHMS,
KOHLIEHTPUPOBAaHMs, pPa3AeIeHUs U ONPEeNICHUS.

5. Ananu3 Bo3ayxa. OCHOBHbIE IPOOJIEMBbI aHAIN3a FTOPOACKOTO BO3AyXa, BO3AyXa paboyei 30HbI,
NPOMBILULIEHHBIX W TPAHCHOPTHBIX BbIOpocoB. Crnocobbl u Meroabl orbopa mnpol Bo3ayXa.
ApredakThl, BO3HUKAIOLIKE B MpoLiecce mpodooTdopa.

Xumudecknii coctaB Bo3ayxa. OmnpeneseHne HEOPraHWYECKUX KOMIIOHEHTOB BO3yXa
NPUPOAHOTO M TEXHOTEHHOTO IMPOHMCXOXIEHUS! O30HA, OKCHIOB YIJIEPOAa, a30Ta, Cepbl, aMMHAKa,
CepoBOAOpOAaA.

OmnpeneneHue OpraHNYECKUX COSTUHEHUH: ann(paTHIeCKIX U apOMAaTHYECKUX YIIIEBOAOPOIOB,
KapOOHWIBHBIX U XJIOPOPTAaHMYECKUX COSIMHEHHH, (PEHONOB, CIIUPTOB, 3(PUPOB, METATIIOOPTaHUYECKIX
COEAMHEHHH, MePKANTaHOB, aTi(paTH4eckux aMUHOB. AHAJIHN3 ra30BbIX BEIOPOCOB aBTOTPAHCIIOPTA.

Asposonu: obpazoBaHue B arMocdepe, poib B NMEPEHOCE HENETYYMX 3arps3HSIOIINX BEIIECTB,
ocoOeHHOCTH MpoOoOTOOpa M aHanu3a. ABTOMATH3alMs aHajgu3a Bo3ayxa. (OCHOBHBIE THIIbI
ra30aHaIn3aTopoB. JIMCTAHIIMOHHbIE METOABI AHATH3A.

6. AHa/iM3 MOYB U AOHHBIX OTJO0KeHHi. OCOOEHHOCTU MOYBBI KaK OOBEKTa OKpYIKaroInei
cpenbl. IIpoGoorOop. Xumuueckuit coctaB mouB. ['yMyCOBbIE BeIIECTBA: CTPOSHHE, PEAKLIMOHHAS
CIOCOOHOCTD, PYHKIMN B OKPYIKAIOIIEH cpene.

3amaun  aHanuTHUecKoro KoHTpossa. OmpeneneHne OOOOIIEHHBIX IOKAa3aTeNe: €MKOCTH
KaTHOHHOTO OOMEHa, KHCJIOTHOCTH, OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOTO MOTEHLMANA, CONEpPIKaHUSI
JIErKOPaCTBOPUMBIX COJIEH, OHOIOrHYeCKOi aKTUBHOCTH.

OmnpeneneHne HEOPTaHUYECKUX KOMIIOHEHTOB. OJIEMEHTHBIH M MOJIEKYJSIPHBIN aHaM3.
IIpoGonoxnroroBka. AHaaM3 BOAHOW BBITSDKKM Ha COAEPKAHWE HUTPATOB, HUTPHUTOB, XJIOPHUIOB,
CyNb(aToB, IIETOYHBIX U LIEITOYHO-36MENIbHBIX METAIOB. OnpeneneHre TSHKeNbIX MEeTAIOB. BaJIOBOTO
CONEeprKaHusI ¥ TIOJBIDKHBIX (hOPM.

OnpeneneHye OpraHUYECKUX KOMIIOHEHTOB. DJIEMEHTHBIN aHAIN3: ONpefesieHHe OpPraHu4ecKoro
yIyieposa M OpraHuyeckoro azora. OmpeneneHre TOKCHYHBIX BEINECTB: IMEeCTULUAOB, He(TEPOAYKTOB,
MOJUAPOMATHYECKUX YIJIEBOIOPOAOB, XJIOPOPTAaHUYECKUX COEAMHEHUH. MeToabl U3BJIEUEHUS WU
KOHLIEHTPUPOBAHUS 3arPsI3HSIOLINX OPraHMYeCKUX BEIECTB.

7. AHAIM3 TMINEBBIX H CEJIbCKOXO3SIHCTBEHHBIX NPOAYKTOB. (OCHOBHbIE aHAJIUTHUYECKUE
npobsaemMbl. XUMHYECKHE BEINECTBA MHIIN: COOCTBEHHbIE MUHEPAIbHbIE M OpPraHUYECKUE BELIeCTBa,
NHIIEBbIe T0OABKH, Yy KEPOAHBIE BeLIeCTBa. MeTOAbI MX U3BJICUEHHUS, KOHIIEHTPUPOBAHHUS, Pa3/IEIeHUSL.

OmnpeneneHne KOMIIOHEHTOB, ONPENENSIOIINX MUINEBYI0 LIEHHOCTb MPOAYKTA: OEJIKOB, *KUPOB,
yIJI€BOJIOB, BUTAMUHOB, AaMMHOKHCJIOT U APYTUX OPraHUYECKUX KUCIIOT.

Ouenka O€30MacCHOCTH THINEBBIX MPOAYKTOB. OIpENeNieHHe TOKCHYHBIX METAUIOB (PTYTH,
MBILIbSIKA, CBUHLA, KaJAMHs, OJIOBAa, MEAU U Jp.), HUTPATOB, HUTPHUTOB, NMECTUIIUAOB, AHTUOMOTHKOB,
KOHCEPBAHTOB, MHIIEBBIX J00ABOK, HUTPO30AMUHOB, MUKOTOKCHHOB U JIP.



8. AHanu3 OMoI0rHYecKHX MaTepuasoB. TpeboBaHus Kk OTOOPY, TPAHCIOPTUPOBKA U XPAHEHHE
Ouomacc. AHanu3 OMOJIOTMUECKUX MAaTePHAIOB HAa CONEPIKaHUE JIEKAPCTBEHHBIX MPENapaToB, TOKCHYHBIX
U onypMaHuBarommx BemecTB. CrocoObl HM3BJIEYEHHs W KOHLIEHTPHPOBAHUSI TOKCHKAHTOB. Tect-
METOIbI.

9. AHaJIM3 reoJIOrH4YecKHX 00beKTOB. BhiOOp cxeMbl aHanmu3a, OMpenessieMOil MpUpOAOit
oObekTa. PynHble MoONie3HbIE HMCKOMAEMbIE. >KEJIe3HbIE, TUTAHOMATHUTUTOBBIE U MapraHLEBbIE PYIbI.
CriocoObl pasjioKeHUsi B 3aBUCHMOCTH OT COAEp:KaHUs skene3a M KpemHus. OnpeneneHue xesesa,
AIOMUHMS, MapraHila, TIpuUMecell THUTaHa, BaHaaWs, HUKeNns, wMeau, xpoma. Omnpenenenue
KOMITOHEHTOB BMELIAOLIEH TOPOIbL.

[Monumerannuueckue pyabl. Cxembl aHajdu3a MPU OMpPEAEIeHUH OCHOBHBIX KOMIIOHEHTOB
(Menu, IMHKA, >Keyie3a, CBUHIQA, KaJAMHs) M MHUKpOIpUMecel (Cepbl, MbIIIbsIKAa W MapraHua).
OcobOeHHOCTH aHAIM3a Py XpoMa, HUKeJsI, koOaabTa, pTyTH, 0JIoBa U CypbMbl. CrIOCOOBI OTaENeHUs
XpoMa, PTYTH, OJIOBA U CYPbMBI MpPHU ONPENEJICHUH MUKPOKOMIIOHEHTOB B pynax. AHaIM3
re0JIOTHUECKUX MATEePUANIOB, CONEPIKALIMX peaKo3eMeibHble dyieMeHThl. CrocoObl  BbIeseHMs],
KOHLIEHTpUpPOBaHus 1 onpenenenus P30.

AHajM3 HEepPyIHBIX MOJIE3HBIX MCKOMAEMbIX. CHJIMKATHBIX M KapOoHaTHBIX mopon. OmpeneneHue
XapakTepa Mmoponabl U OCHOBHBIX koMnoHeHTOB: Si02, A1203, Fe;0s, FeO, MgO, Ca0, Na20, K20, P20s,
MnO, pasnmuunbix Gopm Boabl. CunukatHbli aHanu3. Pusnueckue U (PU3NKO-XUMUIECKHE METOIbI
aHaJII3a Mopol.

6. OPA3OBATEJ/IBHBIE TEXHOJIOT A

IIpu u3ydyeHnn TeOpEeTUUECKOro Kypca UCHojb3yroTcs Metoas! IT - mpumMeHeHne KOMIIBIOTEPOB
ISl JOCTyNa K WHTEPHET-pecypcaM, HCIOJIb30BaHWE OOYYalOLINX MpOrpaMM Uil PacLIMPEeHUs
unopmaumonHoro mojs, obecneuenuss ynoOcTBa mpeoOpa3oBaHUsT U CTPYKTYPHPOBAHUS
uHpopmaunu 11 TpaHcHOPMALIUH €€ B 3HAHHE.

IIpenonHeceHne TEOPETHUECKOro MaTepuana OCYINECTBJISETCS C IOMOIIBIO 3JIEKTPOHHBIX
cpencts 00y4YeHUs IPH HEMOCPENCTBEHHOM MPOYTEHHH JAHHOTO MaTepHaa JEKTOPOM.

JIJis OLIEHKH OCBOEHUS TEOPETHUYECKOro MaTepualia CTYJ€HTaMU UCIIONb3YIOTCS TPAagULOHHbIE
NICbMEHHBIE M YCTHbIE KOHTPOJIbHBIE MEPONIPHUATHS (KOJUIOKBUYMBI, KOHTPOJIbHBIE PaOOTHI).

IIpu ocBoeHun nabOPATOPHOrO MPAKTHKYMa CTYAEHTAM NpPEeAIaraeTcsi WHIUBHIYaJbHAast
paboTa u padoTta B MaJIbIX FPyMIax, rA€ KaKAbII MOIydaeT CBOE 3alaHHe.

JlaGopaTopHble paOOThI BBIMOIHSIOTCA CTYAEHTAMU [0 MHAMBUAYAJIbHBIM IpaduKaM COTJIACHO
METOUYECKHM YKa3aHMSIM K JJabopaTopHBIM paboTaM, COCTaBJIEHHBIM MO €IUHOMY IJIaHY: IepeyeHb
BOIIPOCOB JUJIsI TMTOATOTOBKU K JJA0OOPaTOPHBIM paboTaM, CYIHOCTb METOAMKH, METOIUKA MPOBEIEHHSI
OTIpeIeNIeHus], CITUCOK JIMTEPATYPHL.

Teoperndeckue BOMPOCHI, Kacaroluecs TOW WM WHOH JabopatopHON pabOThI TOTOBSITCS
CTy€HTaMM JOMa. [IONONHUTENBHO Ui IOMALIHEro BBINOJHEHUs NAeTcsd HECKOJIbKO 3amad A
perreHus u3 yueOHHKa.

B naGopatopuu nepen kaxmoit paboToil mpenoaasaresieM MPOBOAUTCS JOMYCK K JaOOpaTOpHOM
paboTe B BHIE YCTHOTO OMpPOCa CTYAEHTOB U MPOBEPKOil nomanrHero 3ananus (20-30 MuH).

CTyneHTbl, NOJTyYUBIINE AOMYCK, BBHIMOJIHAIOT JaOOpaTOPHYIO paboTy corjacHo meroauke. Bee
paboThI 3aKAaHYMBAIOTCS] AHAIN30M PACTBOPA C HEM3BECTHOH KOHLIEHTPALIMEH, BBITAHHBIX JJAOOPAHTOM.
BrimonHsiercs He MeHee 3-X MapajulesbHBIX ompeneieHuil. Pe3ynbpraTel 0OpadaThIBalOTCS METOIOM
Marematnueckoil cratuctuku. Odopmisiercss otder no padore. Pesynbrarhl aHanmmsa U IOMycKa K
paboTe OLIeHUBAIOTCS MTPENoAaBaTesieM O MATHOAIUIBHON CUCTEME.

7. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA 1JIA
CAMOCTOSTEJIBHON PABOTBI OBYUYAIOIUXCA MO AUCHUILITAHE



JlekunoHHble 3aHsATUS TpoBozATcs 1 pa3 B Hememo B oObeme 2 4wacoB B 8 cemectpe.

JIa6opaToprIe 3aHATHSA MPOBOAATCA CXKCHCACIBHO B o0beme 4 4acoB B Henenro. Ilocime okoHYaHMS

HU3yUCHUA KaXXJIOM  TeMbl CTYACHTBI IIPOXOAAT TECTHUPOBAHUC,

KOHTPOJIbHBIC pa6OTbI.

cobecenoBaHKUEe, BBITOIHSIIOT

7.1. IlepeyeHb-yueOHO-METOIUUECKOr0 0OecTIeueH s AT 00yHaIOUUXCA 110 JUCLUIUINHE:

1.  box P. Meronp! pa3noxenus B aHaIUTHUECKON xumuu. - M.: Xumus, 1984, — 320 c.

2.  Kyspmun HM., 3onoros HO.A. Konuenrpuposanue crienos siaeMeHToB. - M.: Hayka, 1988. — 250 c.

3. MopocanoBa C.A., Ilpoxoposa I'B., Cemenosckass E.H. Meroasl aHamu3a DPUPOIHBIX U
NPOMBIIUIEHHBIX 00BeKTOB. - M.: U31-B0 MI'Y, 1988 — 150 c.

4. Xumndeckuii aHanus ropHeix nopox u munepanos / Ilox. pen. WII. ITonosa u M.A. CronsipoBoii. -
M.: Henpa, 1974. -186 c.

7.2. Vkazanust 1151 00y4aro X Csl O OCBOCHUIO TUCLUTLTHHBI

Copep:xkaHue caMOCTOSITEILHOI padoThI 00y4a0OIHX CA

Taoauua 7.1.

Homep

pasoen

Tesz/eonpocz:z, 6bIHOCUMDBIE HA CAMOCHIOAMENbHOE U3Y -
YeHue

Kon-60
yacoe

Dopmur pabomul

Beenenue

cobecenoBaHue,
TECTOBBII
KOHTPOJIb

[TpoGooTOop 1 MPOOONOATOTOBKA

cobecenoBaHue,
TECTOBBII
KOHTPOJTb

KoHIIeHTpUpPOBaHHE U pa3/ieieHHe KaK CTAJAUN
pOOOTIOATOTOBKH.

cobecenoBaHue,
TECTOBBIN KOH-
TPOJIb

AHayiu3 BOA.

cobecenoBaHue,
TECTOBBIN KOH-
TPOJIb

AHaJM3 BO3AyXa.

cobecenoBaHue,
TECTOBBIN KOH-
TPOJIb

AHAJIN3 ITOYB U JOHHBIX OTJIOKEHHUH.

cobecenoBaHue,
TECTOBBII
KOHTPOJIb




7. |AHanu3 MUIIEBLIX U CETbCKOXO3AHCTBEHHBIX IPOIYKTOB. 4 cobecenoBaHue,

TECTOBBIN
KOHTPOJIb

8. |AHanu3 GHOJOTUYECKMX MAaTEPUAIOB. 4 cobecenoBaHue,

TECTOBBIN
KOHTPOJIb

9. |AHamH3 reoNoru4ecKkux 0OLEKTOB. 4 cobecenoBaHue,

TECTOBBIN
KOHTPOJIb

A e
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22
23.
24.
25.
26.
27.
28.
29.
30.
31
32.
33.

8. OHEHOYHBIE CPEJACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH "
NPOMEXYTOYHOU ATTECTAIIAH

Bonpocut 0n1a cobecedosanusn

OO1mas xapakTepruCcTHKa CTPOCHUSI U COCTAaBa aTMOC(EPHI.

Y CTOHYMBOCTD aTMOC(EPHI.

ATMOc(hepHbIe IPIMECH: UCTOUHHUKH, CpeiHee BpeMsi peObiBaHusl B aTMocdepe.
PacnpocTpanenne W ceaMMeHTALMsl 3arpsi3HSAIOIIUMX  BewmiecTs B atMocdepe. Poib
TEeMITEPATYPHBIX HHBEPCHIA.

MexaHU3Mbl CEJUMEHTALUU BEIIEeCTB W3 aTMoc(epbl, BIUSHHE Pa3MEpOB YaCTULl Ha BpeMs
npeObIBaHUsI B aTMOChepe.

XUMUYECKHe MPOLIECCh B BEPXHHUX CJIOSAX aTMOChHephL.

O3soH B cTpatocdepe. Hyneoii mpki. Dxonorndeckue GyHKIIUH O30HOBOTO CJIOS.
O30HOpa3pyLIAIOIINE BeIECTBA. XJIOPHBIH, a30THBIH, BOXOPOIHBIN UKL,

CBoOonHble pagukanibl B aTMochepe: o0pa3oBaHHe, POJib B TPOMOCPEPHBIX MPOLIECCAX.
Oxucnenue MeTana B Tpornocdepe.

DOTOXUMUYECKHUI CMOT.

O6pazoBanue 030Ha B Tpornochepe. Biusiaue coneprxaHns OKCUIOB a30Ta.

CoenuHenus a3ora B Tporochepe.

Coenunenus ceprl B Tporocdepe.

AHTpOnoreHHoe 3arpsisHeHne armocdepsl. JIokanabHbIe U rnoOanbHble MPOOIEMBI.
OOmas xapakrepuctuka ruapochepsl. CpeqHuii 3JeMEHTHBINH COCTaB MPUPOIHBIX BOA.
OcobeHHoCTH (PU3UKO-XMMHUYECKUX CBOWCTB BOIBI M UX POJIb B Onocdepe.

CocTaB MpUPOAHBIX BOJ, OCHOBHBIE KOMITIOHEHTBI.

XKectkocts Boabl. Kimaccudukarus mpupOAHBIX BOI MO BEIHMYHHE )KECTKOCTH.
Knaccuduxaums npupoaHbIx BOA MO NpeodIagaroIuM KaTHOHAM 1 aHHOHAM.
I'eoxummveckas knaccupuKays IPUPOIHBIX BOA.

Krnaccuduxaums npupoaHbIX BOA MO BeTMUUHE 00IIei MUHEPaTH3aLum

Pasnosecus B cucreme H2O — COz. Pacuer pH HezarpsisHEHHbIX aTMOC(EpHBIX OCaTKOB.
pH u cootHOIEeHNe kKapOOHATHBIX (POPM B MPUPOAHBIX BOAAX.

[eno4HOCTD MPUPOAHBIX BOA. By(hepHOCTh 1O OTHOIIEHHUIO K 3aKUCIEHUIO.

ITpornecce! 3aKUCIEHNST BOTOEMOB.

PactBopumbIe hOpMBI ATFOMHHUS B IPUPOAHBIX BOJAX, 3aBHCUMOCTb KOHLIEHTpaLuii ot pH.
Oco0eHHOCTH OKHCIUTEIbHO-BOCCTAHOBHTENIBHBIX IIPOLIECCOB B ruapochepe.
AHaspoOHOE pa3ioKeHne OPraHnYeCKOrO BEIeCTBA.

Penokc-0OydepHocTh MPUPOAHBIX BOI.

Temnepartypnas crpatuduxanus B o3epax.

JBTpOdUKALUS BOJOESMOB.

Oco0eHHOCTH OKHCIUTEIbHO-BOCCTAHOBHTENIBHBIX IIPOLIECCOB B ruapochepe.









b) nHTeHCH(UKALNY BHYTPUKIETOUHOTO OKUCIICHHS
B) nHTeHCHM(MKALNN BHEKJIETOYHOI'O OKUCIICHHUS.

- OcHOBA TOKCHYECKOr0 AeiiCTBHA CBHHLA:
A) oOpasoBanue cTaOmipHbIX KOoMIUIekcoB (Pb2+) ¢ kapOGonmnbHbIME U (ocdaTHbIME TrpynmaMu
0€eNKOB M HYKJIENHOBBIX KUCJIOT;,
b) o6pa3oBaHre HEPaCTBOPUMBIX THIPOKCOCOSANHEHNU CBUHIIA,
B) oOpa3oBaHuem cepoconepiKalux COeTUHEHHH.
- Buosnornyeckoe 3HaUeHHE 3J1€MEHTOB YMEHbIIACTCS B PSAY:
A)Cu—-Ag—-Aub)Ag—Au-CuB)Au-Ag-Cu
Tema 3
- K 0cHOBHBIM 3K0JI0THYeCKHM NPO0IeMaM OTHOCST:
A) poct HaceleHHs Ha IUTaHeTe, ypOaHM3AIMIO, XMMU3ALUIO, SPO3HI0 TI0UB, pa3pyllieHHe 030HOBOTO
() (o)
b) n3meHeHune knumara 1 UCUe3HOBEHHE YacTu (yiopsl U ayHsl,
B) pacnpoctpanenne nHQEKINOHHBIX OOJIe3HEH U yMEHbIIEHHE HCYEePITaeMbIX PECYPCOB.
- K ocHOBHBIM HCTOYHHMKAM 3arpsi3HeHus1 aTMocdepsl B Poccun siBisieTcs:
A) TpaHCIIOPT, SHEPreTUKA U MPOMBILIICHHOCTD,
b) BriOpoch! IPOMBIIIIEHHBIX MPEANPHUIATHI U aBTOTPAHCIIOPT,
B) BBIOpOCH! ra3000pa3HbIX OPraHUYECKUX BELIECTB.
- K xumMHn4eckumM nokasare/isiMm Ka4ecTBa BOAbI OTHOCSIT:
A) KeCTKOCTb, OKUCIIIEMOCTD, KOJIM-UHIEKC;,

b) jxecTKOCTb, OKUCIIAEMOCTD, CyXOH OCTATOK;
B) sxecTKOCTb, OKHCISIEMOCTD, B3BELLICHHBIE BELIIECTBA.

Kpumepuu OUEHKU omeemdad cmyoeuma npu 6blNOJIHEHUU MECmOo6blX 3A0AHU

Ouenka TpeGoBanus Kk 3HAHUAM

OueHka «OTJIMYHOY» BBICTABIAETCS CTYAEHTY, €CIM OH TIyOOKO M MPOYHO
OCBOMJI TIPOTPaMMHBIA MaTepHuaj, HCUYEepIbIBAIOLIE, MOCIEeN0BATEIbHO,
YeTKO U JIOTUYECKH CTPONMHO €ro M3J1araeT, yMeeT TECHO YBA3bIBATb TEOPUIO
C IPAKTHKOH, CBOOOIHO CIPABISIETCSI C 3a7adaMi, BONPOCAMHU U IPYTUMH
BU/IaMU TIPUMEHEHUs 3HAHWMN, NpPUYEM HE 3aTPYAHSETCS C OTBETOM IIpU
BUJIOM3MEHEHNH 3aaHNil, TPAaBUIbHO OOOCHOBBIBAET MPUHSATOE PEIICHHE.

OTJIMYHO

OueHka «XOpOIIO» BBICTABISIETCS CTYAEHTY, €CIM OH TBEPAO 3HAET
MaTepual, TPaMOTHO U MO CYIIECTBY M3JlaraeT ero, He JOIyckas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE€ HA BONPOC, NMPABHUIILHO NPUMEHSET







OTJIMYHO MNPpUBCACHDBI IIOJIHBIC MMPpaBUJIbHBIC peUICHMA, OTBECTBI rpaMOTHO
APTYMCHTHUPOBAHbI

XOpOLIO JNOMYLIEHbl HE3HAYUTEJIbHBbIE TOrPEIIHOCTH IPU OTBETaX Ha BOIPOCH,
aprymMeHTaLus Oblia He MOJHOMN

YAOBJICTBOPUTECIIBHO B OTB€TAX Ha HCKOTOPBLIC BOIIPOCHI AOMYIICHBI l"p}I6bIe OH_II/I6KI/I, qacCTb
BBIBOJOB HE apryMEeHTHPOBAHA UJIU apryMCHTHUPOBAHA HEIIPABUIIBHO

HEY/IOBJIETBOPUTENILHO | OTBeThl HA 50 u Oonee % BOMPOCOB OMIMOOYHBI, OONBIIMHCTBO BHIBOIOB
HE apryMEHTHUPOBaHbl UM apTyMEHTUPOBAHbI HEPABUIILHO

Bonpocut ona konmpona na 3aueme

1. Bsenmenne. XHMMHKO-aHAIUTHYECKHH KOHTPOJb pEATbHBIX OOBEKTOB M €ro poiib B
NPOMBIIUIEHHOCTH, T€O0JIOTHH, CEJIbCKOM X035HCTBE, METULINHE.

2. OcHOBHBIE OOBEKTHI aHATN3a. AHAIMTHYECKUI UK M €r0 OCHOBHBIE 3Tallbl.

3. IIpobGoorGop u mpobomoaroroBka. TpaHCHOPTHPOBKA W XpaHeHHe Mpod, CmocoObl HX
KOHCEpPBaLHH.

4. KoHLIeHTpUpOBaHUE U pa3feIeHue Kak CTaauy IPOOOMOArOTOBKH.

5. OcHOBHBIE METOABl KOHLEHTPUPOBAHMS: COPOLMSA, OKCTPAKUMS, KPUOTEHHBIH CHOCO0,
¢dunpTpanMOHHbIE 1 MEMOPaHHBIE METObI, CBEPXKPUTHYECKAs (IIIOMIHAS SKCTPAKLIMS, PEAKIIMOHHAS
ra3oBasi KCTPAKLUS U p.

6. Cesa3p sTama npoOONOATOTOBKM C MOCHENYIOUMM MeToaoM ompeneneHus. OCHOBHbIE
KPUTEpUH, ONpeAesAoNMe BbIOOP MeToda  OmpeneNieHus  (TOYHOCTb,  YyBCTBUTENIBHOCTb,
u30UpPaTEeNLHOCTD U . ).

7. Ponb XMMHYECKOTO aHaiM3a B pelIeHuH mpolieM OKpysKaroed cpenbl. AHAaIMTHYECKOEe
obecrieueHne CHCTEMbI SKOJIOTMUECKOrOo MOHMTOpHMHra. IlpenenbHO AOMyCTHMblE KOHLIEHTpPALMH.
ITpuopurerHsie 3arpssHstomue BemecTsa. CynepsKOTOKCUKAHTBI.

8. Ananus Boa. Knaccudukanus Bog. OCHOBHbIE aHATUTHYECKHE MPOOIEMBL.

9. Ompenenenne OOOOIIEHHBIX (PU3MYECKUX M XUMHYECKHMX TOKa3aTesiel, OMpeaesroInX
KaueCTBO BOJbI: MPO3PAYHOCTH, MYTHOCTH, L[BETHOCTH, BOJOPOTHOIO IOKA3aTeNs, OKUCIHMTEIbHO-
BOCCTAHOBUTEJILHOTO ~ MOTEHIMANA, IIEeJOYHOCTH, PACTBOPEHHOIO  KHCJIOPOZAA,  OKHUCISIEMOCTH,
XUMUYECKOTro U Ouoxummueckoro norpedienust kuciaopona (XI1K u BIIK).

10. BuorectupoBaHue Kak crocod OLEHKH KauecTBa BOJ.

11. Omnpenenenne MHAMBUAYAJIbHBIX HEOPTAHMYECKHMX KOMIIOHEHTOB BOJ: XJIOPHIOB, (hTOPUAOB,
HHUTPUTOB, HUTPATOB, (ochaToB, CEPOCOAEPIKAINX AHNOHOB, HOHOB AMMOHMS, LIEJOYHBIX H INEIOUHO-
3€MeJIbHBIX METAJLIOB.

12. Onpenenenue sxectkocTy Boabl. OnpeneneHne cBOOOTHOTO XJIopa.

@DopMBbI CyIIIeCTBOBAHHS TSKEJBIX METAUIOB U PaAMOHYKJINIOB B Bomax. OnpeneneHue

13. OCHOBHBIE KJIaCChI 3aTrPSI3HAIOIINX OPraHUYECKUX BELIECTB.

14.. Ananu3 Bo3nyxa. OCHOBHbIE TPOOJIEMBI aHAIN3a TOPOICKOrO BO3/AyXa, BO3ayXxa pabo4eil 30HHbI,
IIPOMBILLIEHHBIX U TPAHCIIOPTHBIX BHIOPOCOB.

15. Cnocobbel u Meromel otOopa mpob Bozayxa. ApredakThl, BO3HHUKAKOLIME B MPOLECCE
npobooTdopa.

16. Xumuueckuit cocras Bo3ayxa. OrmnpeneneHne HEOPraHUYECKUX KOMIIOHEHTOB BO3JyXa
INPUPOAHOTO M TEXHOTEHHOTrO IMPOHMCXOXIEHUS!: O30HA, OKCHIOB YIJIEPOAa, a30Ta, Cepbl, aMMHAKa,
CepoBOAOPOAA.



17.AHanu3 MOYB W AOHHBIX OTJIOXKeHUH. OCOOEHHOCTH MOYBBI KaK OOBEKTA OKpPY’KArOIIeH
cpenbl. IIpoboorbop. Xummyeckuili coctaB mouB. ['yMycOBbIE BeIECTBA: CTPOCHHE, PEAKLIHOHHAS
COCOOHOCTb, (PYHKIIMU B OKPY:KAIOILIEH Cpene.

18. AHanu3 OMOJIOTHYECKUX MAaTEPUANIOB Ha CONEpPIKaHHME JIEKAPCTBEHHBIX MPENapaToB, TOKCUYHBIX
U onypMmaHuBaroIiux BemecTB. CrocoObl W3BJI€YEHHS] M KOHIIEHTPUPOBAHUS TOKCHKAHTOB. TecT-
METOIBI.

19. Ananus reosorudeckux oOBEKTOB. BbIOOp cxembl aHanmm3a, OnpenensieMoil MpUpPOmOH
oObekTa. OmnpenesnieHue skenesa, aJFOMUHMS, MapraHila, MPUMeCe TUTaHA, BAHAAMS, HHUKEJS, MEJH,
xpoma. OnpeneneHre KOMIOHEHTOB BMEIAIOIIEl TOPOAbL.

20. Cxembl aHajgu3a MPU OMPEAENIEHUMH OCHOBHBIX KOMIIOHEHTOB (MeNM, LIMHKA, KeJe3a,
CBUHIIA, KaJIMUsI) 1 MUKPOTIpUMeECeHi (Cepbl, MbILIbsIKA U MapraHLa).

21. AHanu3 HEpYAHBIX MOJIE3HBIX MCKOMAEMBIX. CHJIMKATHBIX W KapOOHATHBIX mopon. OmnpeneneHue
XapakTepa Mmoponabl U OCHOBHBIX koMnoHeHTOB: Si02, A1203, Fe;0s, FeO, MgO, Ca0, Na20, K20, P20s,
MnO, pazauunbix (opm Boabl. CunukaTHbIi aHamn3. Pusznueckre u (PU3NKO-XUMUYECKUE METOIbI
aHaJM3a MOpox.

Kpumepuu OUEHKU omeema Ha 3ademe

Ouenka Kpurepuu orsera

3auTeHo I'mybokoe m xopoliee 3HaHWE W NOHUMAHUE MPEAMETa, B TOM YHUCIE
TEPMHHOJIOTHH u OCHOBHBIX HOHSITHIA; TEOPETUYECKUX
3aKOHOMEPHOCTEH; (akTHUECKHX JAHHBIX, OOCTOSITENIbHBIIA,

JIOTUYECKUI U TPAMOTHBIN OTBET BO BpeMsl CIa4M 3a4eTa; YEJIbHbIN Bec
OLMOOK MPU KOHTPOJIBHOM TECTHPOBAaHUU — He Oonee 50%.

He3auteHno Cnaboe 3HaHUE OCHOBHOW TEPMHUHOJIOTUHU, TEOPETHUECKUX
3aKOHOMEPHOCTeH, PaKTHUECKUX JaHHBIX, OIIMOOYHBII OTBET HA

3a4ere; yAEJIbHBIN BEC OLIMOOK MPH KOHTPOJIBHOM TECTHPOBAHUN —
oonee 50%.

9. YYEBHO-METOJNYECKOE 1 HHOPOPMAIIMOHHOE OBECIIEYEHHE
TACIUTLTHHBI

9.1. YueOHas quTeparypa:
a) OCHOBHAS:

1. bok P. Merons! pa3nokeHus B aHaIuTH4deckon xuMud. - M.: Xumus, 1984. — 320 c.
Kysemun H.M., 3omoros FO.A. Konuentpuposanue crienos snemeHToB. - M.: Hayka, 1988.
—250c.
3. Mopocanosa C.A., Ilpoxoposa I'.B., Cemenosckast E.H. Metoap! aHanu3a npupoaHbIX U
NPOMBIIUIEHHBIX 00BEeKTOB. - M.: U31-80 MI'Y, 1988 — 150 c.
4. Xumnueckuii aHaiamu3 ropueix nopox u muHepanoB / Ilonm. pen. WII Ilomosa u M.A.
CronsipoBoii. - M.: Henpa, 1974. -186 c.

5.0npeneneHne ManblX KOHLEHTPAIMI KOMIIOHEHTOB B MaTepHaiax 4epHOH MeTayuypruu /



B.B. Crenun, B.U. Kyp6arosa, H.J]. @enoposa, H.B. Cramkosa. - M.: Metamnyprusi, 1987. — 130 c.

6. Xumuueckue u (PU3HKO-XUMUYECKHE METO/bl aHaN3a (eppoCIUIaBOB / B.B. Crenum,
B.M Kyp6arosa, H /1. ®enoposa, H.B. Cramkosa. - M.: Merayutyprus, 1991. — 110 c.

7. Awnamu3 1BeTHbIX MeTayuioB u cmiaBoB / B.B. Crenuna, E.B. Cunaesa, B.Y. Kyp6arosa - M.:
Meramnyprus, 1982. — 68 c.

8. Hpyros 10.C. Dxosoruueckas aHamuruueckas xumusi. - CI10.: Anatonust, 2000. - 320 c.

9. Jlypwe I0.}1O. Ananutnueckast XMMUsl IPOMBIIIJICHHBIX CTOUHBIX BOI. - M.: Xumus, 1984. — 250 c.

10. Maiictpenko B.H.,, Xamutos P.3., byagnukos I'K. Oxosnoro-aHanmurudeckuii MOHUTOPHHT
CYNEpPTOKCUKAHTOB. - M.: Xumus, 1996. — 135 c.

11. Xpomarorpaduueckuii aHamu3 okpyskaromeit cpenbl / Iloxm pen. B.I'. bepeskuna. M.: Xumus,
1979.-222 c.

12. Metonp! aHanu3a 3arpsizHenuii Bo3nyxa / F0.C. Jlpyros, Ab. benukos, I''A. JlpsikoBa, B.M.
Tynbunnckuil. - M.: Xumus, 1984. — 98 c.

13. PykoBOACTBO MO XMMHYECKOMY aHanu3y Mopckux Boz. - CII0.: 'mnpomereonspar, 1993. — 432 c.

14. Conwusiceu P., Cangpa I1., nerr K. Ananus Boabl: opranndeckue mukponpumecu: IIpaxt. pyk. -
CIIG.: Tesa, 1995. - 235 ¢.

15. Ananus o6wexToB okpyxaromeii cpenst / Ilox pen. P. Conmsicen. - M.: Mup, 1993.—203 c.

16. BopoOwesa JL.A. Xumuueckuii aHanus nous. - M.: M3n-so MI'Y, 1998, —156¢.

17. Metonp! aHanm3a mUIIEeBbIX MpoaykToB. IIpoGaemsr anamutmueckoit xumuu / Iloxg pem FO.A.
Kunstuko u C. M. benenskoro. - M.: Hayka, 1988. - 167 c.

18. Epemun C.K., U3zotoB b.H., Becenosckas H.B. Ananu3 Hapkotuueckux cpencts. - M.: Mbicib,
1993. - 132 c.

0) AomoOJTHUTEJbHAS:

1. O6yxoB AW, [nexanosa 11.0. AToMHO-aOCOPOILMOHHBIN aHAIM3 B TIOYBEHHO-OHOJIOTMYECKUX
uccnenoBanusix. M.: Usn-so MI'Y, 1991.

2. CoBpeMeHHbIe (PU3HUECKHE U XUMHYECKHEe MeTObI uccnenoBanus mous./Ilon pen. A.Jl. Boponuna u
J.C. Opnosa. M.: Uzn-so MI'Y, 1987.

3. DOHOBBIII MOHUTOPHHT 3arpsi3sHeHus 3kocucteM cywu. JI.: I'mgpomereonsaar, 1990.

4. Meronap! aHanm3a 00BEKTOB OKpyskaroiuei cpeabl. HoBocubupck: Hayka, 1988.

5. KOHTpOJIb XUMHUYECKHX U OHONIOTMYECKUX MapaMeTPOB OKPYIKAFOIIEH Cpebl. DHIMKIIONEANS
«xometpusi». / Ilox pen. JLK. Ucaesa. C.-I1.: Kpucmact, 1998.

6. Hpyros 10.C., Ponun A A. I'azoxpomaTorpaduyeckast uaeHTU(PUKALMS 3arPsI3HEHHH BO31yXa, BOIbI,
noussl. IIpakTiueckoe pykosoncrso. C.-I1.: Tesa, 1999.

7. Hpyros FO.C., Pogun A A. I"azoxpomarorpaduueckuii aHaams ra3oB. [IpakTudeckoe

pykosozactso. C.-I1.: Anarommst, 2001.

8. Hpyros 10.C.,, Poqun A.A. DKoNOrMyeckue aHaanu3bl Py pasiuBax HeGTH U HePTENPOAYKTOB.
[Ipaxtuueckoe pykosonctso. C.-I1.: Anaromus, 2000.

9. Kysy6osa JLU,, IllyBaesa O.B., Anommn I H. DeMeHTbI-9KOTOKCUKAHTBI B IMHIIIEBBIX TMPOIYKTAX.
I'urueHnueckre XapakTepPUCTUKH, HOPMATHUBBI COAEPIKAHMUS B MHILIEBBIX MPOAYKTAX, METOIbI
onpenenenust: aHanuTuaeckuit 0030p. / [lox pen. I'JI. Anormmna. HoBocubupck: ITIHTE CO PAH,
2000.

10. rxennure B., Panm A, TloaroToBka 00pa3sioB [Jis ra3ox poMaTorpadpuyueckoro ananusza. M: Mup,
1986.

11. baitepman K. Onpenenenue cieqoBbIX KOJIMYECTB OpraHu4eckux Bemects. M.:Mup, 1987.

12. Maiictpenko B H., XamuTos P.3., bynaukos I'.K. Dkonoro-aHanuTudecKuii MOHUTOPUHT
cyneprokcukanToB. M: Xumust, 1996,

13.Burtenbepr AI., Hobde BB. TasoBas  skcrpakums B Xpomarorpaduyeckom
anammse. JI.: Xumus, 1982.

14. Ceepxkputndeckas purounnas xpomarorpadus. / [ox. pen. P. Cmura. M.:Mup, 1991,

15. bepe3kun B.I'. Xumudeckue meroabl B ra3oBoil xpomarorpaduu. M: Xumus, 1980.

16. Apyros FO.C., Ponun A A. T'azoxpomarorpaduueckas uaeHTU(HUKALNS 3arPsi3SHEHUI BO3/IyXa,



Bozbl 1 1ouBbl. C.-I10.: Teza, 1999.

17.Kapacex ®., Knement P. Benenue B xpomaro-macc-criektpoMerpuro. M.:Mup. 1993.

18. Xmenbuuukuii P.A., bponckuii E.C. Macc-criekTpoMeTpust 3arpsi3HeHUN OKpysKaroieii cpeapl. M.
Xumus. 1990.

9.2. UnTepHeT-pecypcenbl

http://c-books.narod.ru/pryanishnikovl 2 1 html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NNk W =

9.3. IIporpammHoe obecrieueHue

VuuBepcurer obecneyeH HEOOXOIMMBIM  KOMIUIEKTOM  JIMLEH3MOHHOTO M CBOOOAHO
pacmpoCTpaHsIeMOro IPOrpaMMHOTO 00ECTIEUEHH s, B TOM YHUCIIE OTEYECTBEHHOTO MPOU3BOACTBA.

Kaxnerii ofywaromuiics B TedeHune Bcero mnepuopa oOyueHus obOecneueH HHIMBHAYaJIbHBIM
HEOTrpaHUUEHHBIM JOCTYTIOM K 3JIEKTPOHHOH MH(POPMALIMIOHHO-00pa30BaTeIbHON Cpee YHUBEPCUTETA
u3 000l TOYKH, B KOTOPOH MMeeTcsi HOCTYyN K HH(POPMAIMOHHO-TENEKOMMYHHKAIIMOHHON CETH
«MHTEpHEeT» KaK Ha TEPPUTOPUM YHUBEPCUTETA, TaK U BHE €€.

VHuBepcureT oOecneueH  CIEAYIOIIUM  KOMIUIEKTOM  JIMLIEH3UOHHOTO  IPOrPaMMHOIO

obecrieueHusI.
1. JlunensuonHoe nporpamMmHoe obecrieueHue, ucnonbyyemoe B Marl'y

1.1.Microsoft Windows 7

1.2 Microsoft Office 2007

1.3 IIporpammusiii kommuieke MMUC “Busyanbnas Ctyaus TectupoBanus”

1.4. AutuBupycHoe I1O Eset Nod32

1.5.CmpaBouno-nipaBoBast cuctema “Koncynbrant”

1.6.CrpaBouHo-mipaBoBast cuctema “I"apant”

Hapsmy C TpPpaaAUIUOHHBIMU U3AAHUAMU CTYACHTbBI WU COTPYAHUKH HMCIOT BO3MOXKHOCTDH
MOJIL30BATHCA SJICKTPOHHBIMHU ITOJTHOTCKCTOBBIMU Oazamu JaHHBIX:

Tabauua 9.1.

Ha3Banue pecypca Cebuika/noctyn

OnexkTpoHHass Oubnuoreka onnaitH «EamHoe oxHO K | http://window.edu.ru
00pa3oBaTeIbHBIM Pecypcam»

«ObpasoBarenbHblil pecypc Poccumy» http://school-collection.edu.ru

@enepanbHblii  00pa3oBaTeNbHBIA MOpTaN: y4pexnaeHus, | http://www.edu.ru —
nporpammel, ctannaptel, BY3sl, Tectel EI'D, THA

DenepanbHblii  LeHTP HHPOPMALMOHHO-00pa3oBaTenbHbIx | http://fcior.edu.ru -




pecypcos (PLIUOP)

9bC "KOHCVYIJIbTAHT CTYIEHTA".
OubIMOTEeKa TEXHUYECKOTO BY3a

OnexkTpoHHas

http://polpred.com/news

UznarenpcTBo «Jlanby. DnekTpOHHO-ONOIHOTEeYHAS

cuCTeéMa

http://www.studentlibrary.ru -

Pycckas Buptyanbaas Oubmmoreka

http://tvb.ru —

UznarenpcTBO «Jlanby. DnekTpOHHO-OnbIMOTEeYHAS

cuCTeéMa

http://e.lanbook.com -

ExxenenenpHuk Hayku wu oOpasosanusi lOra Poccun
«AxkaneMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunast snektponHast Oubnuoreka «e-Library»

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

DnexTpoHHO-OubaHoTeuHas cuctema IPRbooks

http://www iprbookshop.ru -

DNeKTPOHHO-CIPAaBOYHAsl CHCTeMa IOKYMEHTOB B cdepe
obpaszosanust «MHPOpMUO»

http://www.informio.ru

HNndpopmarmonHo-npasosas cucreMa « KOHCYyIbTaHT-TIIFOC»

CereBas Bepcusi, TOCTYIIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOU
cetu Uarl'yY

HNHudpopmarmonHo-npaBoBas cucrema «l apanT»

CereBas Bepcusi, JTOCTYIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPAaTUBHOU
cetu Uarl'yY

DnexTpoHHO-0nOnmmoreuHas cucrema «HOpaiT»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECTIEYEHUE JUCHUITJINHBI

JIJist TeOpeTHYECKOro Kypca HMeITCsI:

- JIEKIIMOHHBIE ayIUTOPUH,
- ydeOHO-HucchenoBaTebckas 1adopaTopus.

JlaGopaTopHbIii NPAKTHKYM o0ecrnedyeH CJIeIYIOUIHM 000pyA0BaHHEM:

- dorosnexrpokogopumerp KOK-2MII ¢ BBIMUCIUTENBHBIM OJIOKOM,
- xpomarorpad ra3osbiii «L[BeT-500» ¢ KOMIBIOTEPOM,

- pH-merp-munnusoapT™meTp 150,

- pedpaxromerp [TPD-4546M,

- CyLIWIbHBIN mKad,

- anekTpoHHas mydenbHas neub IMIT 010.
- BEChI AHAIUTHYECKHE, TEXHUIECKHE.

- cnekrpodoromerp CP-46.

obecrieueHreM 1 HaOOPOM JlamII.

aToMHO-abcopOunonHbIi cniekrpomerp «KBant Z-9TA» ¢ nporpaMMHBIM

ra3oBblii xpomarorpad «Kpucramn ¢ AeTeKTopamMH Mo TEIUIONPOBOAHOCTH,

OJICKTPOHHOMY 3aXBaTy U KallWJIIAPHBIMU KOJIOHKAMMU.

- HK-cnextpomerp.

obopynoBaHue AJist TOHKOCJIOHHOH XpomaTtorpadum.

- MepHas NOCyZa, CTYNKH AJisl MPOOOIOATOTOBKY, YaIIKH, THIJIH.

LeHTpudyra.




11. METOJMYECKHUE YKA3ZAHUSA TSI OBYYAIOIINXCS 10 OCBOEHHIO
TACOUTLTAHBI

JquctuminHa «XUMHYECKUH aHamu3 OOBEKTOB OKpy)KaloIlel Cpedbl» HampaBiIeHAa Ha
dopmuposanue komrnerenuuii: YK-3, OIIK-5, TTK-1.

IIpomekyTouHas arTecTalys MpearnosaraeT 3a4er.

IIpuctynas K M3Y4YEHUIO IUCLUIUIMHBIL, HEOOXOAMMO B MEPBYI OYepenb O3HAKOMHUTBCS C
comepkaHueM padboueii mporpammsl aucuuminHel (PI1T).

Jlexuuu UMeroT LeNbI0 AaTh CUCTEMATU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHHH.

ITpu u3ydennn n npopaboOTKe TEOPETHUECKOr0 MaTepHraja ajisi 0akanaBpOB HEOOXOIMMO:
- TMOBTOPUTD 3aKOHCIEKTUPOBAHHBIN Ha JIEKLIMOHHOM 3aHATUU MaTepuaj U IAOINOJHUTh €ro C Y4eTOM
PEKOMEH/IOBaHHOM 10 JaHHOH TeMe JIUTePaTyphbl;
- TIPU CaMOCTOATEIbHOM M3YYEHMHU TEOPETUYECKOH TeMbl CrenaTb KOHCIHEKT, HCIONb3Ys
pexomennoBanHble B PIIJI  nureparypHble HCTOYHUKM U pecypcbl  HH(POPMAIMOHHO-
TEJIEKOMMYHHUKALMOHHOM ceTn «HTepHeT»
- IIPU TOJATOTOBKE K IPOMEXKYTOYHOH aTTecTald 10 MOAYJI HCIONb30BaTh Marepuaibl (oHIa
OLIEHOYHBIX CPEICTB.

JlaGopaTopHbIe 3aHSATHS TPOBOMAATCS C LIENBIO YIIIyOJIeHUs U 3aKPeIUIeHUs] 3HAHUH, ITOJyYeHHBIX
Ha JIGKLUSX M B MPOLIECCEe CAMOCTOSITENIbHOI padOThl HaJl HOPMATUBHBIMH JOKYMEHTAMH, Y4eOHOH U
HAy4HOH JIUTEepaTypoOH.

ITpu moaroToBke Kk 1a0OPaTOPHOMY 3aHITHIO HEOOXOIUMO!
- U3YYUTh, TIOBTOPUTH TEOPETUUECKUN MaTepHal 1o 3aJaHHOH TeMe,
- IIPY BBINOJHEHUN IOMAIIHUX PACUETHBIX 3aJaHUH, U3YYHTh, IOBTOPUTH THIIOBBIE 3aaHUS,
BBITOJIHSIEMBIE B 2y IUTOPHH.

Pexomenaanuu no padore ¢ Hay4yHoi U yueOHOI uTEepaTypoi

Pabora ¢ yueOHOI U HaAy4YHOI TUTEPATyPOii SBISIETCS TJIABHOM (POPMOI CAMOCTOSITENIbHOM
paboThl 1 HEOOXOIUMA MPU MOATOTOBKE K YCTHOMY ONPOCY HA CEMUHAPCKUX 3aHATHSIX, K MOAYJIbHBIM
KOHTPOJIbHBIM paboTaM, ompocy, 3adery. OHa BKJIIOYaeT NmpopaboTKy JEKIIMOHHOIO MaTepuaia —
U3yUueHHe PEKOMEHIOBAaHHBIX HCTOYHUKOB M JINTEPATYpPhI MO TeMaTuke Jekuuil.  KoHcnekr nekunn
IOJDKEH COAepKaTh pe(epaTHBHYIO 3amMCh OCHOBHBIX BONPOCOB JIEKLMH, MPEIJIOKEHHBIX
npernoaaBaTesaeM cxeMm (IPU UX AEMOHCTPALNH), OCHOBHBIX MCTOYHHMKOB M JIMTEPATyphl IO TEMaM,
BBIBOJBI 10 KaXAOMY BoOmpocy. KOHCHEKT nojokeH ObITh BBIMOJNHEH B OTHAEJNBHOH TeTpamu Io
npenmery. OH [OKEeH OBITh aKKypaTHBIM, XOPOIIO YMTAaeMbIM, HE COIEpPXKAaTh HE OTHOCSLIYIOCS K
TeMe UH)OPMALIMIO HITH PUCYHKH.

KoHcnexTs! Hay4HOM TUTEPaTyphl IPU CAMOCTOSITEIbHON TIOATOTOBKE K 3aHATUSIM JOJKHBI
OBbITh BBIMOJHEHBI TAK)KE aKKYPATHO, COAEPIKaThb OTBETHI HA KAXKAbIH MOCTABJICHHBIN B TEME BOIMPOC,
UMETh CCbUIKY Ha MCTOYHUK MH(OpMALMU C OOs3aTeNbHBIM YKa3aHWEM aBTOPA, Ha3BaHMS U roja
U3aHUs MCIOJIb3yeMOi Hay4qHO# nurepatypbl. KoHCEKT MoxeT ObITh OMOPHBIM (COmEepKATh JIUIIb
OCHOBHBIE KJIFOYEBbIC ITO3MLMH), HO TIPH STOM HO3BOJISIOIINM JIaTh MOJHBIA OTBET MO BOIIPOCY, MOKET
ObITh TOIPOOHBIM. OOBEM KOHCIIEKTA OMPEAEISETCS CAMUM O0YYarOIIUMCSI.
B npouecce pabotsl ¢ yueGHOI 1 HAyYHOH JUTEPATYPOi 00YHAIOLIHIACT MOXKET:
- enaTh 3alyCH MO XOAY YTEHMS B BHIE NMPOCTOTrO MM Pa3BEPHYTOro IJIaHa (CO34aBaTh NepedyeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOYHUKE);
- COCTaBJIATh TE3HCHI (LUTHPOBaHHE HauOOJee BAKHBIX MECT CTaTbU WJIM MOHOrpaduu, KOpOTKOe
U3JI0’KE€HNE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBUTb aHHOTALMH (KpaTkoe 0000IeHe OCHOBHBIX BOIPOCOB PabOTBhI);
- CO371aBaTh KOHCIEKTHI (Pa3BePHYThIE TE3UCHI).









CseaeHust 0 nepeyTBepKAeHHH NPOrPAMMbI HA 0OYepeaHOH y4eOHbIil roa u
perucTpauuy H3MeHeHu

VYueOHbIH Pemenne BHeceHHbIE HU3MEHEHUS ITognucek 3aB.
rof kagenpsl kadenpoit
(Ne mportokona,
nara)




