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1. lean u 322U AUCHUAILIHHBI

ens wu3ydeHUsT IUCHUIUIMHBI — CHCTEMHOE U3YYCHHE XHMHYECKHUX TPOIECCOB,
MPOUCXOSAIINX B BO3AYyXE, MTOYBE U BOJE, OMOTC€OXMMHUECKUX MEXaHU3MOB, O0ECTICUNBAIOIINX
BOCCTAHOBJICHHE paBHOBECHS B KPYyrooOOpOTE BEIIECTB; AHTPONOTCHHBIX  BIIUSHUM,
HAPYIIAOIINUX 3aMKHYTOCTh ITUKJIOB; CIIOCOOOB YCTpPaHCHHsSI WJIM yYMEHBIICHUS TOCICICTBUN
3THUX BO3JEHCTBUI; SKOJIOTMYECKUIT MOHUTOPHUHT.

3amaun JUCIUTUIMHEL

— CcHocoOCTBOBaTh (DOPMUPOBAHHUIO 3HAHUK 00 OKPYKAIOIIEH cpele Kak IEeTOCTHOU
CHUCTEME C MHOKECTBOM COAJIaHCHPOBAHHBIX CBs3€H, HAPYIICHUE KOTOPBIX MOPOXKIAET OCTPHIC
9KOJIOTUYECKHE MPOOJIEMBI;

— BBI3BaTh NMPO(ECCHOHATBLHBIN HHTEPEC K OCHOBHBIM aCIIEKTaM OXPaHbI OKPYKAFOIIEH
Cpelbl: TEXHUKO-D)KOHOMHYECKOMY, SKOJIOTHYECKOMY M COIIMAIILHO-TIOJIUTUYECKOMY;

— BOOpYXaTh OyIyImIMX TMEJaroroB CHUCTEMOW 3HAHWI, KOTOpBbIC YOSKTaIH OBl UX
OyIymHMX BOCIMTAHHUKOB, YTO XUMHS HE SBIISICTCS «T'yOUTENIEM BCETO YKHBOTOY», a COCTABIISAET
HEOTHEMIIEMYIO YaCTh IPOIlecca pa3BUTHS LIUBUIIM3AIUY;

— pa3BHUBaTh CHUCTEMY HHTEUIEKTYaJIbHBIX M MPAKTUYECKHX YMEHHUIl IO H3YYEHHIO,
OIICHKE U YJIYYIIIEHUIO COCTOSIHHSI OKPYKAIOIIEH Cpelibl CBOETO Kpasi.

2. MecTo aucuuMniaunsl B crpykrype OIIOII BO

Huctummmaa K.M.06.13 «Xumus okpysKaromei cpepl» H3ydaeTcsi B COCTaBE MOJIYJIS
KM.01 «[IpeameTHO-METOANYECKU MOMAYNIb» M OTHOCHTCA K 0053aTeNbHOW 4acTU y4yeOHOro
TJIaHa.

JucuumnnuHa u3ydaercs Ha 2 Kypce, B 4 cemecTpe.

Jliss u3ydeHusi TUCIUIUTHHBI TpeOyeTcss 3HaHUE OCHOBHBIX 3aKOHOB U TOHSATHH XUMHH,
CBOMCTB XUMHYECKHX DJEMEHTOB M WX COCAMHEHUN, YMEHHUE IPOBOJUTH KAueCTBEHHBIH U
KOJIMYECTBEHHBIM aHAJIM3, peIIaTh AaHATUTUYCCKHE 33J[a4yd, WCIOIb30BaTh (PUINUYCCKUE
BEJIMYMHBI, BHITIOIHATH OCHOBHBIE XHMHYECKHUE U aHATUTUYECKHIE ONEPALIUH.

OcBoenne AUCHUIUIMHBI «XUMHS OKPYXKAIOIMIEH Ccpefbl» SBISETCS HEOOXOIUMO
OCHOBOM JIJIs1 TOCJIEAYIOIIET0 U3YYEHUS AUCIUIUINH:

OKonorus,

MeTtoauka 00y4eHus XUMHUH;

Opranunueckast XUMHSI.

OcBoeHME MaHHON TUCIUIUIMHBI TakXke HEOoOXOAUMO i TMPOXOXKACHUs y4eOHOH u
MIPOU3BOJICTBEHHOMN MPAKTHUK, TOATOTOBKU CTYICHTOB K TOCYIapCTBEHHOW UTOTOBOM aTTECTAIUH.

Ob6nactu npodeccuoHaNbHON AESTENHHOCTH, HA KOTOPHIE OPUEHTHUPYET AMCIUIUIMHA
«Xumus okpyxaroieit cpeasi»: 01 O6pa3zoBanue u HayKa.

Tunsl 3amad u 3agaud NPoecCHOHANBHON JESITENbHOCTH, K KOTOPBIM TOTOBUTHCS
oOyyJaronuiics, onpeeaeHbl Y4eOHBIM TIIIaHOM.

3. Tpe6oBanus K pe3yJbTaTaM OCBOEHUsI TUCHUTIIMHBI
[Ipouiecc wW3ydyeHHWs] AMCHMIUIMHBI HAMpaBlIeH HAa (QOPMUPOBAHUE CIEAYIONINX
KOMIIETECHITAH:

Komnerennusa B coorBerctBuu ®I'OC BO

NHaukaTopsl 10CTHKEHUS Oo0pa3oBaTte/ibHbIC Pe3YJIbTAThI
KOMITeTEeHIH

IIK-12 Cnoco0eH BbIICJATH CTPYKTYPHBbIE JJ1€MEHTHhI, BXOASIIME B CHCTEMY IO3HAHUSA
npeaMeTHOH 00/1acTH (B COOTBETCTBUM € MPO(pHIeM U YPOBHEM 00y4eHHsI), AHATM3MPOBATh
UX B ¢MHCTBE COepKaHUsA, (POPMBI H BbINOJIHAEMBIX (PyHKIMIA.
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IK-12.1. VYcraHaBiuBaeT
B3aMIMOCBSI3M  MEXAy (akTamu u
TEOpUEH, TPUUMHON U CIEACTBUEM
npu aHaJn3e pOOJIEMHBIX
CUTyalumn U 000CHOBaHUU
MPUHUMAEMBIX PEIICHUN Ha OCHOBE
0a30BBIX XUMUYECKUX 3HAHUM

[K-12.2. Ananuzupyer
r106anbHbIe 9KOJIOTHYECKUE
npoOJieMbl; TPUMEHSET 0a30BbIC
MOHSTUSA oOuieit HKOJIOTHH,
TIPUHITAIIBI ONTUMAJIBHOTO
MPUPOJIONOIL30BAaHUSl U OXPaHBI
IPUPO/IBI, COLIMAJIBHO-
9KOJIOTHYECKHE 3aKOHBI
B3aUMOOTHOIICHUSI  YE€JOBEKa U
PUPOJIBI

[1K-12.3. IIpoBoaAMT CHCTEMHBI
aHAIU3  XUMHYECKUX  MpolseM
HKOJIOTUU M BOIPOCOB COCTOSHUSA
OKpYXKarolien Cpelbl,
palMOHAIBHOTO  MCHOJIb30BAHUS
MPUPOJIHBIX PECYPCOB

3HATh:

- OCHOBHBIC 3aKOHOMEPHOCTH (POPMHUPOBAHUS MPUPOIHBIX
XUMHYECKHX CHCTEM, XHUMHYECKOIO0 COCTaBa OOBEKTOB
IIPUPOTHOM CPEJIBI;

- TIPOLECCHI, MPOUCXOAIIME B IMPUPOJHBIX XUMHUYECKHX
CUCTEMAX;

- OCHOBHBbIC BHUJbl U MPUYUHBI 3arPS3HEHHS OOBEKTOB
OKpY>Karollen Cpeibl;

- CoBpeMeHHbIE MPEICTABICHUA O CTaHAApTax KayecTBa
OKpY>Karollel Cpeibl;

yMeThb:

- COCTaBIATh IUIAH  JEWCTBUM IIpU  IPOBEICHUHU
MOHUTOpPUHIA  COCTOSHUSI ~ ONPEIENCHHOIo  O0beKTa
OKpY>Karollen Cpeibl;

BJIAJ1ETh:

- HaBBIKAMM  HCIOJIb30BAaHUS  OCHOBHBIX  3aKOHOB

€CTECTBEHHOHAYYHbIX JUCLUIUIMH B HU3Y4EHUH OOBEKTOB
MPUPOJHON Cpeasl, B MPO(PECCHOHATBHON IesITeTbHOCTH,
paboTHl ¢ MPUPOAHBIMUA MaTepUaTaMH, C JIAOOPATOPHBIM
00opyI0BaHUEM;

- HaBBIKAMU XMMMUYECKOTO 3KCIEpPUMEHTa C OOBEKTaMHu
IIPUPOJHON Cpelbl, NPUMEHEHUS METOJOB U METOIUK
OIIPEIETICHUs cOCTaBa 00BEKTOB IPUPOIHON CPE/IBL.

IIK-11 Cnoco0eH Hcnoab30BaTh TCOPETHYCCKHUE H NTPAKTUYECCKHUE 3HAHUA TJISI IIOCTAHOBKH

H peleHusd MHCCIeA0BaATC/IbCKUX

3aJa4 B MNpeAMeTHOH o00JacTH (B COOTBETCTBHH C

npo¢uaeM U ypoBHeM 00yueHHUs1) U B 00,1aCTH 00pa30BaHMS.

IK-11.1. Ucnonb3yer
COBPEMEHHYIO0  ammaparypy u
0o0opysOBaHHE JJIs BBIOJIHEHUS
Hay4YHO-HCCIEA0BATEIbCKUX u
71a00paTOPHBIX XUMUYECKUX paboT

[IK-11.2. IlpumeHnsier 3HaHUSA O
bu3MYeCKUX U XUMHUYECKUX
CBOMCTBax MaTE€pHaloB C ILEJbIO
Oe3omnacHoi MMOCTaHOBKH
XUMHUYECKOTO IKCIIEPUMEHTA

3HATh:

- TEOPETUYECKHE OCHOBBI IPOBEACHMUSI XUMHYECKOIO
JKCIIEPUMEHTA,  OCHOBHBIE  AHAJIUTUYECKUE  METOJbI
UCCIIEIOBAaHUSl ~ XMMHYECKMX  BEIIECTB B  0OBEKTax
OKpyKaromel cpeabl, OCOOCHHOCTU  HCIIOJIb30BaHUS
AHAIUTUYECKUX METOJI0B TUISt
aHaJM3a 00bEKTOB OKPYXKAOIIEH cpe/ibl;

yMeThb:

- TIPUMEHATH OCHOBHBIE AQHAJIUTUYECKHUE METOIBl U
METOJIMKH  HCCJIEIOBAaHUS XHMMHUYECKHMX BELIECTB B

00BEKTaX OKPYKAIOIICH CpeIbl;

- YOpaBisATh y4E€OHBIMU TPYNIaMH C LEIbI0 BOBICYECHUS
oOyJaromuxcss B Tporecc OOy4eHHs U BOCHHTaHUS,
MOTHBHUPYS UX y4eOHO-TIO3HABATEIbHYIO 1€ATEIbHOCTS;
BJIA/1€Th:

- HaBBIKAMU PabOTHI ¢ MEPHON MOCYAOH U JTaOOpaTOPHBIM
o0opynoBaHUEM;

- MPaKTUYECKUMHU  HaBBIKAMH  JUISI  TIPOBEACHUSA
IKCIIEPUMEHTAITLHBIX HAYYHO-UCCIICIOBATEILCKUX Pa0oT.
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4. O0beM AUCHHMILVINHBI U BUIbI y4eOHOH padoThI

Bun yuebno# paboThl Bcero vacos CeM;CTp

KonrakTHasi pa6ora (Bcero) 64 64
Jlexuun 32 32
JlaGopaTopHbIe 3aHATHS 32 32
CamocrosiTesibHas padoTa (Bcero) 44 44
Bua npoMeKyTo4HOM aTTecTannu

3ayer +
OO01mas TPy10eMKOCTh 4acChl 108 108
O01ast TPY/10€eMKOCTh 3aUeTHbIE eTHHUIIbI 3 3

5. Coaep:xkaHue TUCHUILIUHBI

5.1. Coaep:xanue pa3aeoB IHCHUILINHBI

Pa3zpnen 1. OcHOBBI XUMHH OKPY KAaKOLIEH Cpebl

BBenenne B xuMumo okpyxkawowmend cpenpl. [IpenMer, 3amaum XMMHM OKpYKaroLIei
cpensl. HanpaBnenus xumun okpyxaromiend cpensl. [lonstue 6uocdepsl. [lonstrue 06 oobekTax
OKpy>Karolie cpeapl. [IpupoaHbie 3KOCHCTEMBI, CBA3b KHUBbIX (OMOTHMUECKHX) W HEKHBBIX
(a0moTHYECKUX) KOMIIOHEHTOB B HHUX. (OCHOBHBIC 3arps3HUTENN OKpPYKAIOIIEH Cpe.bl.
Tokcuunbie  BemecTBa  xemo-cepbl.  CTaHmapThl  KadyecTBa  OKPYXKAIOMIEH  Cpefbl.
buoreoxumuueckue LUKJIbI AJIEMEHTOB. buoreoxumuueckuit LUK yraepoja.
buoreoxumMudecknii LUK KUCIOPOJa. BHOreoXuMHUYecKuid LUK a30Ta. bHOreoxuMuyecKuii
UK  ceppl. buoreoxumuueckuit  1muka  (ochopa.  AHTPONOTEHHBIE  HAPYLICHUS
OMOreOXMMHYECKOI0 KPYroBOpOTa 3JIEMEHTOB B MPHUPOJAE M SKOJIOTMYECKUE IOCIEICTBUS,
BBI3BaHHBIE 3TUMH HAPYIICHUSIMHU.

Ppazgen 2. Xumus reocdep njiaHernl

Xumust atMocdepsl. CTpoeHue, COCTaB U H3MEHEHMs (NPUPOJHBIE U TEXHOT'€HHBIE)
atMocdepbl. XMMUUYECKHE PEaKIuu B aTMoc(epe U ee 3aluTHbIe cBoicTBa. EcTecTBeHHBIE U
AQHTPOTIOTE€HHbIE TPUYMHBI W3MEHEHHsI cocTaBa aTMocdepsl. ITociaencTBUs 3TUX HM3MEHEHHH.
OcHOBHbBIE MPOMBIIIJIEHHBIE BBIOPOCHI B aTMoc(epy: razoo0pa3Hble BELIECTBA, MbUIb, JIBIMBI,
TyMmaHbl. O30HOBBIH CJION U €70 pOJIb B )KU3HM IIaHETHl. HapylieHne 030HOBOTO €051, IPUYUHBI
Y BO3MOXKHOCTH YCTpaHEHHs 3TUX NpUYMH. [[apHUKOBBIE ra3bl U MapHUKOBBIN 3((EKT Kak oHA
U3 Haubosee TIIOOAJIBHBIX MPOOJIEM OKpY)Kalollel cpeabl. 3arpsA3HUTENN aTtMochepbl U
Tponioceprl. Mephl 1o ycTpaHeHUIo 3arpsi3HuTeNei arMmochepsl. Xumus ruapocdepbl. Pu3nko-
XUMHYECKHE CBOMCTBA BOJBI. YHHKAJIBHBIE CBOWCTBA BOBI, UMEIOLINE 3HAYEHUS VISl JKHUBBIX
opranu3moB. Knaccugukaius npupoHbIX BOJ. XUMHUS MOpPEH U OKeaHOB. XMMUYECKHI COCTaB
MIOBEPXHOCTHBIX M CTOYHBIX BOJA. MeETOIbl OYMCTKM CTOYHBIX BOJ. DU3MKO-XMMHUYECKas
XapaKTepUCTHKA MPUPOAHBIX BoJ Pecnyonuku MopnoBus. OkeaH Kak UCTOYHUK MUHEPaIbHOTO
Chlppsl M NUIIM. BemecTtBa — 3arpsA3HUTENN BOAHOM cpeabl. OpraHM4ecKHUe COCIUHEHUS —
TOKCUKAHTBI, HICTOYHUKH HUX MOCTyIryieHus. Xumus autochepsl. Pecypebl 3emmu. CoctosiHue
npupoaHbIX pecypcoB Poccun. IlouBeHHBIE JKOCHCTEMBI M HX 3arpssHeHue. Dusuko-
XHMHUYECKHE OCHOBBI TOYBEHHOTO IUIOAOpOAWs. BaxkueWmuid ¢GakTop aHTPONOTEHHOTO
BO3/ICUCTBUS Ha MOYBEHHBIE SKOCHCTEMbl — MUHEpaJbHbIE ynoOpeHus (a30THbIE, (ochopHbIe,
KaJuitHble, opranudeckue ynoopenus). [IpoGnembl 3arps3HeHNs MOYBbI TAXKEJIBIMH METaJlJIaMU.
3arps3HeHue mnoyB rnectunugamMud. CrocoObl NPUMEHEHWs W TOCIEACTBHS PUMEHEHUs
MECTULHJOB. 3arpsA3HEHUE MECTULUAAMH IPOAYKTOB NUTaHUA. BiusHuMe necTMIUIOB Ha
OMOreoneHo3bl. 3arpsi3HEHWE IOYBBI OTXOJaMHM MPOMBIIIICHHON nepepaboTku. ITpobiembl
nepepaboTKu Mycopa.
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5.2. Copep:xanue qucuumiannbi: Jlekuuun (32 4.)

Pazgea 1. OcHOBBI XUMHH OKpYKawoiei cpeabt (16 4.)

Tema 1. BBeneHue B XUMHUIO OKpY:Katoieii cpeast (4 4.)

[Ipenmer, 3amaum XUMUU OKpYyXkarolieil cpeabl. HampaBieHus XUMHUU OKpYKaroleu
cpensl. Ilonarue Ouocdepsl. Ilonstre 00 oOBeKTax oOKpyxawomei cpeasl. [IpupogHbie
9KOCUCTEMBI, CBSI3b KUBBIX (OMOTHUECKUX) U HEXKUBBIX (a0MOTHYECKUX) KOMIOHEHTOB B HHX.

Tema 2. 3arpsi3HUTEJH OKpY:Kalomeii cpeas! (4 4.)

OcHOBHbBIE 3arpsiI3HUTENN OKpysKaroled cpenbl. TOKCHUHBIE BellecTBa XeMOCHEpHI.
Cranpapthl KauecTBa OKpy»karouieil cpeasl. [lociencTBus 3arps3HeHUs], BIUSHUE HA 3/10pPOBbE.
['opoxackas armochepa, XUMUUECKH U (POTOXUMHYECKUN CMOT.

Tema 3. BuoreoxumMuueckne MUKJIbI 3J1eMeHTOB(S8 4.)

buoreoxummuueckue LMKIBI  JIEMEHTOB. DBHOr€OXMMHUYECKM  LHKJI  yriepoja.
buoreoxumMuueckuii LUK KUCIOPOJa. BHOreoXMMHUYecKuid LUK a30Ta. bHOreoXuMudeckuit
OUKI  ceppl. buoreoxumuueckuit  1muka  (ochopa.  AHTPONOTrEHHbIE  HApPYLICHUS
OMOreOXMMHYECKOIO0 KPYrOBOpPOTa 3JIEMEHTOB B IPHUPOAE M HKOJIOIMUYECKUE IOCIEICTBUS,
BBI3BaHHBIE 3TUMH HAPYIICHUSIMHU.

Paznen 2 Xumus reocdep miaanerst (16 4.)

Tema 4. Xumusi atmocdepsbi (6 4.)

CoctaB u crpoeHue aTMochepbl. XUMHUYECKUI cocTaB aTMOoc(epbl. XUMHSI HOHOC(EPHI.
Xumus crparocdepsl. Xumus Tpornochepsl. IlpobGnemsr 3arpsisHenus atmocdepbl. Tusl
XUMHUYECKHX peakuuil B atmocgepe. O30HOBBIN Clloi. ATMOC(EpHBIN BO3yX.

Tema 5. Xumus ruapocdepsi (6 4.)

CoctaB npuponnbix Boa. OcoOble cBoiicTBa BoAbl. Knaccudukanus mpupogHbIX BOI.
@DakTOpbI U 3aKOHOMEPHOCTH, BIHMAIONINE HA (JOPMUPOBAHUE XUMUYECKOTO COCTaBa MPUPOIHBIX
Boa. JKecTtkocTh mnpupoHbBIX BOA. KHCIOTHO-OCHOBHOE paBHOBECHE B IIPUPOAHBIX BOJAX.
OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE Tpoliecchl B Tuapochepe. OCOOEHHOCTH TUAPOXUMHUU
pa3IMYHBIX TUIIOB BOJOEMOB. KpyroBopoT Bobl B Ipupoe. 3arpsi3HEHUs BOJAHBIX PECYPCOB.

Tema 6. Xumus autocdepsni(4 4.)

Crpoenue nutocdepsl U CTpyKTypa 3eMHON Kopbl. [IouBooOpa3oBaHye U BHIBETPUBAHUE.
[TouBa — mpuponHas XuUMHYecKas cucTeMa. XHMHUYECKUi coctaB moyB. CBoicTBa IOYB.
I'urpockonuueckass ¥ TIpaBUTALlMOHHAs BIAXKHOCTb IIOYBBL. 3arps3HEHUE, 3aCOJICHUE,
3a0osiauynBaHue MouB. Pojb 1mouBsl B KpyroBopote BemecTB. OCHOBHbIE KOMIIOHEHTHI I'yMyca.
ITouBeHHBII1 pacTBOp. XMUMHUYECKHE MPOILECCH], MPOUCXOAsmMe B mHouBe. OCHOBHBIE THIIBI
XUMHUYECKHX peakUuid MeXay KOMIIOHEHTaMH TMOYBBbL. VICTOUHMKM M CTOKM OCHOBHBIX
KOMIIOHEHTOB. [I0UBEHHBIN MOTTIOMAIOINI KOMIUIEKC. 3arpsi3HUTENN IIOYBBI, UX BIIMSHUE Ha
IJI0ZI0POJINE U CpeAy OOMTaHUS JKUBBIX OPTaHU3MOB.

5.3. Conep:xanne nucuunaunbl: Jlaboparopusie (32 4.)
Pa3nen 1. OcHoBBI XUMUM OKpY:Kaloleil cpeabl (16 4.)

Tema 1. [Ipo0Osiembl 3arpsi3HeHus1 OKpY kawowei cpeasl (4 4.)
Bonpocel ona odcysycoenusn:

1. BemectBa 3arpsi3HUTENN BO3ayXa.

2. BemecTBa 3arpsisHUTEIHN THAPOCHEPHI.

3. IMapuukossiit 3gdext. [IyTn pemenus 3Toil npoOiIeMsl.

4. IIpoGrema BOSHUKHOBEHUS «O30HHOM JIBIPHI».

5. DKOJIOrMYECKHUE JIOBYIIKH.

6. 3arpsi3HEHUE OKEaHa.

7. CTOUHBIE BOJBI M UX OYHCTKA.

MogrotosneHo B cucteme 1C:YHusepcutet (000018573)



8. IIpobnema coxpaHeHUsI IPUPOIHBIX PECYPCOB.

Tema 2. OnpenesieHue 3arpsi3HEHHOCTH CHE;KHOTO MOKPoBa (4 4.)

Bonpocul ona oocyscoenusn:

1. OcHoBHBIE BUBI 3arpsA3HUTENECH aTMOCHEPHBIX OCA/IKOB.

2. KucnoTHble 10511, MEXaHU3M UX 00pa30BaHUs.

3. B3aumocBs3b 3arps3HeHus atMmocdepsl U ruipochepsl.

4. AHOMAaJIbHBIE CBOMCTBA BOJEL.

5. KpyroBopoT BoAbI B IPUPO/IE.

6. CrangapThl KauecTBa BO3YLIHOW CPEJIbI.

Tema 3. 3arpsi3HeHHMe NHUINEBBIX NPOAYKTOB HUTPATAMH M MX OIlpeleieHUEe B
PAa3JIMYHBIX OBOIIHBIX KYJbTYypax (4 4.)

Bonpocwt ona oocyscoenun:

1. KpyroBopoT a3ora B npupojiec. AHTPOIIOT€HHOE BIUSHUE HA KPYTOBOPOT a30Ta.

2. Hanumure cxeMy (OTOXMMHUYECKOTO MPEBpAIICHUS HUTPAT-HOHA B JIUCTHAX
pacTeHuil.

3. BausiHue HUTPATOB Ha )KUBBIE OPraHU3MBI U 3[IOPOBBE UETOBEKA.

4. IlpenenbHO-10MYyCTUMBIE KOHIICHTPAIIMH HUTPATOB B PACTUTEIILHBIX O0OBEKTAX.

Tema 4. BuoreoxuMmuyeckue MUKJIbI 3J1eMeHTOB (4 4.)

Bonpocul ona obcyscoenusn:

1. buoreoxumMmu4ecKuii HUKI yraepoaa.

2. buoreoxuMu4ecKuii UKII KUCIOPO/Ia.

3. buoreoxuMuuecKuy UKJI a30Ta.

4. BMOreoOXMMUYECKHUI LIUKII CEPBHI.

5. buoreoxumudaeckuit ki gpocdopa.

Paznen 2. Xumus reocdep miaaners! (16 4.)

Tema 5. Xumusi atmocdepni (2 4.)

Bonpocel ona oocyscoenun:

1. CoctaB u cTpoeHne aTMoc(hepshl.

2. OcHOBHBIE (PU3UKO-XUMHUYECKHE MTPOLIECCHI HOHOCHEPHI.

3. XuMmus ctparocdepbl: 030H U €ro 3HaueHue B aTMocdepe, MeXaHu3M 00pa30BaHUS U
ru0enu aTMOC(EepHOro 030Ha.

4. OcHOBHBIE (DPU3MKO-XUMHUYECKHE MPOIECCh Tponochepsl: MpeBpalieHne cBOOOIHbBIX
pamukaioB B Tpomocdepe, IpeBpalleHus OpraHMYecKHX COeIMHEHMH B Tpomocdepe,
IpeBpalleHre COeIMHEHUH Cephl U a30Ta B Tporocdepe.

5. IlpoGaemsl 3arpsi3HeHUs] aTMOC(ephl: €CTECTBEHHOE M HCKYCCTBEHHOE 3arpsi3HEHHE
atMocdepsrl, (pOTOXUMUYECKUII CMOT, MAapHUKOBBIA 3()(PEKT, MEpbl MO OXpaHE aTMOCPEPHOTO
BO3/yXa.

Tema 6. Dxcnpecc-MeTo omnpeaesieHUs YIJIEKHCJIOro raza u okcuaa cepol (1V) B
Bo3ayxe (2 4.)

Bonpocul ona oocyymcoenusn:

1. Xumuueckuit cocraB armocgepbl. Kak wu3MeHseTcs cojiepKaHHe OCHOBHBIX
KOMIIOHEHTOB aTMoc(hephl U AaBlIeHUE C U3MEHEHHEM BBICOTHI?

2. «O30HOBBIA CIOW IUIAHETBI», «030HOBas AIblpa». Kakume mpoueccel NpUBOAAT K
paspyiieHnro o30Ha? Hanummre ypaBHEeHUs peakiuil.

3. «OkHa npo3pavyHOCTH» B aTMoc(hepe, «ITapHUKOBBINA d3PPEKT».

4. ATMOC(EepHBII IUKJI HEOPTAaHUYECKUX COEAMHEHUN CEPBHI.

5. IcTOYHUKY U ITyTH CTOKA COEAMHEHUH a30Ta B €ro arMoc(hepHOM LHKIIE.

6. ®oToxnmuueckuil cmor. IIpuunHbBI €ro BO3HUKHOBEHHS.
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7. Bobruucnure o0BbeM BO31yXa, KOTOpBIM MOTpedyercs [Uis CKuraHus | M° Tasa,
UMEIOINIETO cleAyromuil o0bemMHbI coctaB (%): Bomopon — 50; metan — 35; MOHOOKCH]
yriepojia — 8; 3TujeH — 2; a30T — 4; Auokcus yriepoaa — 1.

Tema 7. Xumus ruapocdepsi (2 4.)

Bonpocul ona oocysycoenusn:

1. CocTtaB npupoOIHBIX BOJ.

2. Oco0ble cBOMCTBA BOJBI.

3. Kimaccudukamnus npupoaHbIX BOJI.

4. @akTOphl M 3aKOHOMEPHOCTH, BIUSIONME HA (DOPMHPOBAHHE XMMHYECKOTO COCTaBa
MPUPOJIHBIX BOJ.

5. JKecTKoCTh IPUPOIHBIX BOJ.

6. KucnoTHo-0CHOBHOE paBHOBECHE B IPUPOIHBIX BOJIAX.

7. OKHCTUTENLHO-BOCCTAHOBUTEIBLHBIC MTPOIIECCHI B THApOchepe.

8. Oco0eHHOCTH THIPOXUMHUH PA3TUYHBIX TUIIOB BOJJOEMOB.

9. KpyroBopoT BoJibl B TPUPO/IE.

10.3arpsi3HeHUs1 BOAHBIX PECYPCOB.

Tema 8. Onpenenenue pusnuecKnx mokaszareei BoabI (2 4.)

Bonpocel ona oocysycoenusn:

1. 'unpocdepa, ee cocTaBHbIE YACTH.

2. CocrtaB npupOIHBIX BOJI.

3. Kinaccudukanus npupoaHbIX BOJI.

4. ®uznyecKkrue U XUMUYECKIE CBONCTBA BOJIBI.

5. BemecTBa — 3arpsi3HUTEIH THAPOCHEPHI.

Tema 9. Onpenenenne 0CHOBHBIX XMMUYECKHX NMOKa3aTeJell MPUPOAHBIX H CTOYHBIX
BOJ (4 4.)

Bonpocel ona oocysycoenusn:

1. ®akTopsl, BiAHsIONIHE HA POPMUPOBAHUE XUMHUYECKOTO COCTaBa MIPUPOIHBIX BOJI.

2. [lokasarenu arpecCUBHOCTH M HEYCTOHYMBOCTH.

3. XKecTkocTh MPUPOHBIX BOJI, MEPHI €€ YCTPAHCHHS.

4. KapbonatHas cucrema, ee QyHKIIMH B IPUPOJIHBIX BOJAX.

5. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKITNH, POTEKAIOIINE B IPUPOJTHBIX BOIAX.

Tema 10. Xumusi 1utocdeps (2 4.)

Bonpocwt ona oocysycoenusn:

1. Ctpoenue nutocdepsl U CTPYKTYpa 3eMHON KOPBHI.

2. [louBooOpa3zoBaHuE U BHIBETPUBAHHUE.

3. XMMHYECKUH COCTAB MOYB.

4. CBoiicTBa MOYB.

5. Ponb mouBBI B KPYTOBOPOTE BEILIECTB.

6. 3arps3HeHue, 3aCOJIeHHE, 3a00JaYMBaHKE TTOYB.

Tema 11. OnpeaesieHue XUMHYECKOT0 COCTABA MOYBHI (2 4.)

Bonpocul ona oocyymcoenusn:

1. OcHOBHBIE XUMUYECKHE 3IEMEHTHI, BXOJAIINE B COCTAB MOUBBL. «MaKpO3IEMEHTHI» U
«MHUKPODJIEMEHTBI».

2. OcobeHHOCTH (PU3UKO-XUMUYECKUX MTPOIIECCOB, MPOUCXOISIINX B TIOYBE.

3. OCHOBHBIC YaCcTH IOYBHI: IMOYBCHHBIA pPACTBOp, MOYBEHHBINM BO3IyX, TBephas (asza
MOYBBI.

4. ITornoTurenbHas CIIOCOOHOCTH ITOYB, €€ BUILI.

5. KucnoTHOCTh MAM HIENOYHOCTh MOYB. OCHOBHBIE MCTOYHUKM HOHOB BOJOpOAA B
MOYBax.
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6. [lepeyeHb y4eOHO-METOAMYECKOT0 OOecrmedeHHusl IJIf CaMOCTOSITeIbHOH padoThI
o0yyarommxcsi N0 JMCHHUIIMHE

6.1 Bonpocskl 1 3a/1aHus 1JI51 CAMOCTOSITEJIbHON PadoThI

YerBeprhiii cemectp (44 4.)

Pazgen 1 OcHOBBI XUMMH OKpY:Kalomel cpeabl

Bujx CPC: IloaroroBka pegepara

1. BroreHHbIe 3JE€MEHTHI - CBA3YIOIEE 3BEHO MEXY KUBOM U HEKUBOW KOMIIOHEHTaMU
HKOCHCTEMBI.

2.
3
4.
5
6

Cpepbl.
7.
8.
9.

10.

11
12

13.
14.
15.
16.

17

18.
19.
20.
21.
22.

23

autocdep
25
26
27
28
29
30

buoreoxuMmmudeckue IHUKJIBI 3JIEMEHTOB B 9KOCHCTEMAX.

AHTpONOreHHbIN (aKTOp B IPUPOJIE.

. IIpoGIieMbl SHEPTeTHKH U OKPYXKAIOIIasi CpeJia.
. BemecTtBa — 3arpsi3HuTeNN OKpyxaromei cpenbl. TokcuuHocTh. CTaHAapThl KauecTBa

XUMHYeCcKUe peakliuy B aTMocepe U ee 3aluTHbIE CBOMCTRA.
[TpoGnemMbl KUCTOTHBIX A0k ACH. DOTOXUMHYECKUI CMOT.
3amuTa atMocdepbl OT TPOMBIIIICHHBIX 3arps3HEHUH.

. XMMUYECKHE IIEMEHTHI — TOKCHKAHTBI aTMOC(EPHI ¥ BOJIBL.
. BemectBa 3arpsa3HuTeny Bo3ayxa.

Bemecta 3arps3auTeny ruapochepsl.

[TapuukoBslit 3 dexr. [Tyt pemenus 3Toi mpoOIeMBbl.
[IpoGiema BO3SHUKHOBEHUS «O30HHOM JBIPBD».
DKOJIOTUYECKHE JIOBYLIKH.

. 3arpsi3HEHUE OKeaHa.

CrouHbIE BOJBI M UX OYHCTKA.

[IpoGiema coxpaHeHUs TPUPOAHBIX PECYPCOB.
OU3UKO-XUMUYECKHE METOIbI OYNCTKU CTOUHBIX BOJ.
XUMHUYECKUE METOJIbl OUUCTKU CTOUHBIX BOJ.
Bbroxummueckue MEeTo bl OYMCTKH CTOYHBIX BO/I.

. I[Ipobnema panmonanbHOro Bojonorpednenus B Pecriyonuke Mopaosusi.
24.

[Ipuponnsie pecypcbl. [IpoOnema peuMpKYISIIMM — XUMHUYECKUX
bl.

. Moieab mpOMBIIIIIEHHOW SKOCUCTEMBI.

. IlecTuun bl ¢ HU3KOW dKOJIOTUYECKOW HArPy3KOH.

. XUMHYECKUE UCTOUYHUKH TTHUIIIH.

. KnangoBas oxeana.

. CoBpemMeHHbIE POOJIEMBl YTHIIN3ALUUA MYyCOpa.

. Metannu3zamus Ouocgepsl, ee mocieacTBUs.

Pa3nen 2 Xumus reocgep mjiaHersl

Bua CPC: BbinosiHeHre MHAMBUAYAJbHBIX 3aJaHUM

1. Xopomo H3BECTHO, YTO JIETKOBOM aBTOMOOWIJIb 3arps3HAET BO3AYX BPEIHBIMHU
BbIOpocaMu: Ha Kaxjple 10 KWIOMETpPOB NyTH C €ro BBIXJIOMHBIMH ra3aMu B arMocdepy
NonajgaeT 7 MOJb MOHOOKCHJA yriepoga M 1 Moiab MOHOOKcHuza a3ora. Kakas macca 3THX
BpPEIHBIX BEIECTB MOMaAeT B arMocdepy MpH aBTOMOOWJIbHON MOe€3/Ke Ha Jady, KOoTopas
pacnionoxena B 80 km ot goma? Otset: 1568 r CO u 240 r NO.

2. Ilpu npou3BOJACTBE CEPbl aBTOKJIABHBIM METOJIOM HEM30E€KHO BBIJENAETCS OKOJIO 3 KI
CEpOBOIOPOJA HAa KAXAYI0 TOHHY IoJlydaeMoil cepbl. CepoBOAOPO] - YPE3BBIYAIHO SIOBUTHIN
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ra3, BBI3BIBAIOIINN TOJOBOKPY)KEHHE, TOIIHOTY W PBOTY, a MpPH BJABIXaHUA B OOIBIIOM
KOJIMYECTBE - MMOPAKEHUE MBILIIBI CEpJIlla U CYJOPOTH, BIUIOTh A0 CMEpTEIbHOro ucxona. Kakoi
00beM cepoBoiopoAa (TIpH H.Y.) BBIACIUTCS MPH ModyueHuu 125 T cepsl Ha xum3aBoae? OTBeT:
247 m® HS.

3. OKOHHBIE CTEKJIa M JBEPII BHITSDKHBIX MIKAQOB B XMMHYECKOH 1a00OpaTOpUH 4acTo
OBIBAIOT MOKPBITHl OEIBIM HAJIETOM, COCTOSIIIMM U3 KPUCTAJUIOB XJiopuaa amMmonus. [Tpuunna
ATOTO SIBJICHUS - TIOCTOSIHHOE MPUCYTCTBUE B BO3IyXe JTa00OpaTOpHii aMMHaKa M XJIOPOBOIOPO/IA.
Paccuuraiite koamuecTBO M 00beM (IIpH H.Yy.) 3THX Ta30B, €clid 00pa3oBajoch 5 I XJopuaa
ammonus. Oteet: 0,093 mons (2,09 1) NH;3 u 0,093 mons (2,09 m) HCI

4. B 3zarpssHeHHOM Bo3ayxe coaepxutcs npumeck CO, kotopas oOpasyercs Npu
HETNOJIHOM CrOpaHWM TBEPAOTrO TOIIMBA W IMPH padoTe ABUTaTeNel BHYTPEHHETO CTOpPaHUS.
MoHookcua yriaepoaa MeUICHHO OKHCIISIETCSl KUCIOPOAOM BO3yXa J10 Iuokcuaa yriuepoza. [Ipu
OTIpENIeICHHBIX YCIOBUSX CKOPOCTh Takoi peakmuu cocrasiaser 0,05 momp / (1 .c), a
koHueHntpanus CO; cranoButcs paBHoi 0,2 mousb/i1. Paccunraiite konnentpamuio CO; uepe3 10
¢ mociie ykazanuoro Momenta. Otset: 0,7 Monib / 11

5. Bo ckonbko pa3 Hajgo pa30aBUTh BOAON MPOMBIIUICHHBIE CTOYHBIE BOJIBI, COAEpKAIlINe
a) 42 t/m° cynbara Maraus; 6) 6 r/m° pocdara Hatpus; B) 12 v/m° xmopuaa mapranma(ll); r) 16
r/M® Xxuopuma UMHKA, 4TOOBI ObLIM COGIIOLCHBI CAHUTAPHBIC HOPMBI 110 STHM BPEAHBIM
orxonam? IlpenenpHO MOMYCTUMBIE KOHIIEHTPAIMH B BOJE PABHBIL: 1,7)(10'4 mois/1 (MgSO4);
3,0x10°® mous/n (NazPOy); 1,6x10°° monb/n (MnCly); 7,3x107 mons/n (ZnCly). OtBer: B 2 pasa
(MgS0O,), B 12 pa3 (NazPOy,), B 60 pa3 (MnCl,), B 160 pa3 (ZnCl,).

7. TemaTuKa KypcoBbIX padoT
He npedycmompensi

8. OneHo4YHbIe CPeACTBA N0 JTUCHMILJIHHE
8.1. KomneTeHIMH U 3Tanbl GopMUPOBAHHUSA

No | OueHounsle cpenicTBa KomrmeTeHninm, sTansl ux
n/n (dhopmupoBaHUs

1 [TpeameTHO-METOANYECKUN MOAYITh T1K-11, I1K-12

2 [IpeamMeTHO-TeXHONIOrHYeCKU MOAYIb T1K-11

3 | YueOHO-ncCIe10BaTeIbCKUI MOTYITh IK-11

8.2. loka3arenu u KPUHTEPHUHA OLICHUBAHUA KOMHeTeHHHﬁ, IIKAJIbl ONCHUBAHUSA

[Ikana, KpUTEpUH OLIEHUBAHUS U YPOBEHb C(HOPMUPOBAHHOCTH KOMIETEHLIUN

2 (He3auTeHO) 3 (3auteHo) 4 (3auTeHO) 5 (3auteHo)
Hwukxe noporosoro IToporossIii ba3zoBbrit [ToBbIIEHHBIN

[TK-12 Cnioco0eH BBIIEISITh CTPYKTYPHBIE TIEMEHTHI, BXOJISIINE B CUCTEMY TTO3HAHUS
MpeAMETHON 001acTH (B COOTBETCTBUHU C TIPO(PHIEM U YPOBHEM OOYUCHHUS ), aHATU3UPOBATH
UX B €IUHCTBE cofiepkaHue, (GOPMBI U BBITOJIHIEMbIX (DYHKITUH

[1K-12.1. YcranaBimMBaeT B3aMOCBS3M MEXIY (pakTaMu W TeopHel, MPUYMHON U CIEJCTBUEM
IpU aHaiau3e MPOOJEMHBIX CUTyallud U OOOCHOBAaHUM MPUHUMAEMBIX PEIIEHHH Ha OCHOBE
0a30BbIX XUMUYECKUX 3HAHUH

[emMoHCTpHpYyeT [eMoHCTpHpYyET B Hemonctpupyer B | JleMoHCTpUpyeT
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(dparmeHTapHOE yMEHUE
YCTaHABJIMBATh
B3aMMOCBS3H MEXKIY
(bakTamu u Teopueil,
IIPUYMHOMN U CIIEACTBUEM
IIPY aHAJIN3E
POOJIEMHBIX CUTYalUil
1 000CHOBaHUU
IIPUHUMAEMBIX PELICHUI
Ha OCHOBE 0a30BBIX
XUMUYECKHUX 3HAHUU

LIE€JIOM YCIEITHOE, HO
HE CHCTEMaTH4eCcKoe
YMCHHE
yCTaHaBIIMBATh
B3aMMOCBSI3H MEKITY
dakTaMu u Teopuei,
IIPUYUHON U
CJIEICTBUEM MU
aHaM3e MPOOIEeMHBIX
CUTYyalUi 1
000CHOBaHUU
MPUHUMAEMBbIX
pEeLICHUI Ha OCHOBE
0a30BBIX XUMUYECKUX
3HAHUU

I[EJIOM YCIIeIIHOE,
HO cojieprKaliee
OTJICTTbHBIC
npoOesbl yMEHUe
YCTaHABIIMBATh
B3alMOCBS3H
MEXTy (haKTaMH U
TEOpHUEH,
IIPUYUHON U
CJIEJICTBUEM MpU
aHaJn3e
POOJIEMHBIX
CUTyalHil U
000CHOBaHUU
MPUHUMAEMBIX
pellIeHn Ha
OCHOBE 0a30BBIX
XUMHYECKHUX
3HAHUU

chopMUpPOBaHHOE
YMEHHE
YCTaHABIIMBATh
B3aMMOCBS3H MEXKIY
¢bakxTamu u Teopuei,
MPUYMHOU U
CJICJICTBUEM TIPU
aHaJin3e MpoOJIeMHbBIX
CUTYallUH U
000CHOBaHUU
MPUHUMAEMBIX
pelIeHnit Ha OCHOBE
0a30BbIX XUMHUYCCKHUX
3HAHUU

[TK-12.2. AHanu3upyeT rio0aibHbIe 3KOJOTHYECKHE TPOOIeMbl; IPUMEHAET 0a30BbIe TOHATUS
o0wIeil AKONOrMM, NPUHLHUIIBI ONTHUMAJIBHOTO IMPHUPOIONOIB30BaHUS U OXPaHbl IPUPODI,
COIIMAJIbHO-3KOJIOTUYECKHE 3aKOHBI B3AMMOOTHOILICHHUSI YEJI0BEKA U TPUPO/IbI

JemoHcTpHpyeT
dbparmeHTapHOE YMEHHE
AHATM3UPOBATH
riao00ajabHbIE
JKOJIOTHYECKHE
poOJIeMbl; MPUMEHSIET
0a30BbIEC MOHATHS OOIIEH
HKOJIOTMH, TTPUHIIUTIBI
ONTHUMAJIBHOTO
MPUPOIONONB30BAHUS U
OXpaHbl IPUPO/IBI,
COIIMAIIBHO-
JKOJIOTHYECKHE 3aKOHBI
B3aMMOOTHOILIEHUS
YeJIOBEKA U TIPUPO/IBI

JemoHcTpHpyeT
HEIMOJIHOE YMEHUE
aHATM3UPOBATh
rinobanabHbIC
HKOJIOTHYECKUE
pooIeMBbl;
IIpUMEHsIET Oa30BbIE
MOHSTHS 001ei
HKOJIOTHH, IPUHITHITHI
ONTUMAJILHOTO
MIPUPOIOTIOIB30BAHNUS
U OXpaHbl PUPOJIBI,
COLIMANBHO-
HKOJIOTHYECKUE
3aKOHBI
B3aMMOOTHOIICHUS
YeNoBeKa U MPUPOIBI

B nenom ycnemso,
HO C OTACIIbHBIMU
HEAOUCTAaMH yMECT
aHAIM3UPOBATh
rio0albHbBIE
AKOJIOTUYECKHE
pOOJIEMBI;
MPUMEHSIET
0a30BEIC MOHATHS
00111 PKOJIOTHH,
MMPUHIIHUIIBI
OITHUMAJIBHOTO
MIPUPOJIOTIONB30BaH
WSl U OXPaHbI
[IPUPOABL,
COIMATBHO-
AKOJIOTHYECKHE
3aKOHBI
B3aUMOOTHOIIICHUA
YyeJIoBeKa U
MIPUPOBI

VYcnemHo n
CHCTEMATHYECKHU
MPUMCHSICT YMCHHE
aHAIM3UPOBATh
ri100aIbHbBIE
9KOJIOTHYCCKHUE
POOJIEMBI;
MpUMEHsIET 0a30BbIC
MOHATHUS 00IIIEH
HKOJIOTMH, TTPUHIIUIIBI
ONTHUMAJILHOTO
MPUPOIONOIB30BAHUS
W OXPaHBI TIPUPOJIBI,
COLIMAILHO-
JKOJIOTHYECKHE
3aKOHBI
B3aMMOOTHOIIICHUS
4eN0BEeKa U MPUPOIBI

[TK-12.3. [IpoBOAUT CUCTEMHBIHN aHAIN3 XMMUYECKHUX MPOOIJIEM 3KOJIOTMH U BOIIPOCOB
COCTOSTHUS OKPY’KaIOILlel Cpe/ibl, palliOHAILHOTO HCIIOIb30BaHUSI IPUPOIHBIX PECYPCOB
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®parMEeHTUPOBAHO
yYMEET MPOBOJIUTH
CHCTEMHBIN aHaAIN3
XUMUYECKHX TTPoOIeM
9KOJIOTMH U BOIIPOCOB
COCTOSIHUSI OKPY KaroIen
cpelpl, palHMOHAIBHOTO
HCITOJIb30BaHUS
MIPUPOAHBIX PECYPCOB

B nenom ycremso, HO
HE CUCTEMaTUYECKH
MPOBOJUT CUCTEMHBIN
aHaJIN3 XUMUYECKUX
po0JIeM IKOJIOTUHU U
BOITPOCOB COCTOSIHUS
OKpYKarolleu Cpebl,
pPalMOHAIBHOTO
MCII0JIb30BaHUs
MIPUPOJIHBIX PECYPCOB

B nenom ycnemso,
HO C OTJEIbHBIMHU
HEJ0UYeTaMU yMEeT
MIPOBOJIUTH
CHUCTEMHBIN aHaIN3
XUMHUYECKUX
po0IJIeM YKOJIOTHH
1 BOIIPOCOB
COCTOSIHUS
OKpYyXKaroleun
cpenpl,
palMOHAIBHOTO
HCIIOJIb30BaHUS
MIPUPOTHBIX
pecypcoB

JleMoHCTpUpYyET
chopMHUpPOBaHHOE
YMEHHE MTPOBOUTH
CUCTEMHBIH aHau3
XUMHYECKUX TPOOIEM
HKOJIOTMH U BOIIPOCOB
COCTOSIHUS
OKpY>KaloIlen Cpesbl,
panroHaIBLHOTO
MCIOJIb30BaHUs
MPUPOHBIX PECYPCOB

[TK-11 CriocoOeH UCIoyib30BaTh TEOPETUYECKHUE M MMPAKTUYCCKUE 3HAHUS JUIS IOCTAHOBKHU U
pelIeHus CCIe0BaTEIbCKHUX 3a/1a49 B MPEIMETHON 00J1acTH (B COOTBETCTBHH C MPODUIIEM U
ypoBHEM O00y4eHHs) U B 00J1acTH 00pa30BaHUs

[TIK-11.1. Mcnonp3yeT COBpEMEHHYIO anmnaparypy 1 000pyI0oBaHUE ISl BHIITOJIHEHUSI HAyYHO-
UCCIIEI0BATEIbCKUX U JJAOOPATOPHBIX XMMUYECKUX paObOT

®parMEeHTUPOBAHO
yMEET HCII0JIb30BaTh
COBPEMEHHYIO
annaparypy u
00opyioBaHue ISt
BBINOJIHEHUS] HAyYHO-
UCCIIEIOBATEIBCKUX U
1a00paTOPHBIX
XUMHUYECKUX paboT

JleMmoHCcTpHpYyET
HETIOJTHOE YMEHUE
UCTIOJIb30BaTh
COBPEMEHHYIO
anmnaparypy u
obopynoBaHue As
BBITIOJTHCHHA HAYYHO-
UCCIIEIOBATEIbCKUX H
1a00paTOPHBIX
XMMHYECKHX paboT

[Toka3biBaeT B
I[EJIOM YCIIEIIHOE
YMCHHE
UCIIOJIb30BAaTh
COBPEMECHHYIO
anmaparypy u
obopyioBaHue IS
BBITIOJTHEHUS
Hay4YHO-
HCCIIEIOBATENLCKU
X ¥ 1a00paTOPHBIX
XUMHUYECKUX paboT

Ycenemno u
CHCTEMATHYCCKH
PUMEHSIET YMEHUE
UCIIOJIb30BaTh
COBPEMEHHYIO
anrmaparypy u
o0opyaoBaHuE ISt
BBINOJIHEHUS HAyYHO-
MCCIIEIOBATEILCKUX U
1a00paTOPHBIX
XUMHUYECKUX paboT

[TK-11.2. [IpumeHnsieT 3HaHUS O PUINYECKUX U XUMUUYECKUX CBOWCTBAX MATEPHAJIOB C IIEJIBIO
6e301acHOM MOCTAHOBKM XUMHUYECKOTO SKCIIEPUMEHTA

®parmMeHTapHO
NPUMEHSICT 3HAHUS O
(bU3UYECKUX U
XUMHYECKHX CBOWCTBAX
MaTePUAJIOB C IEITBIO
0e30MmacHOl MOCTaHOBKHU
XHMHYECKOTO
IKCTIIEPUMEHTA

B nenom ycrnemso, HO
HE CHCTEMATHYCCKHU
yMCeT HpI/IMeHSITI)
3HAHUA O (PU3UIECKHUX
U XUMHUYCCKUX
CBOMCTBaX
MaTepHaJIOB C LEIbIO
Oe30ImacHoOM
ITIOCTAaHOBKH
XAMHYECKOT0

YcnentHo, HO ¢
OTIEIbHBIMU
HEJ0YCTaMH YMEET
MPUMEHSITh 3HAHUS
0 pU3HYECKUX U
XAMHYECKUX
CBOMCTBaxX
MaTepuasoB C
IIENIBI0 O€30MacHOM
IIOCTAaHOBKHU

YcnenHo npuMeHseT
3HAHUS O PUIUIECKUX
1 XUMHYECKUX
CBOMCTBaxX
MaTEepPUAJIOB C IEITBIO
Oe30ImacHoM
[TOCTAHOBKH
XUMHYECKOTO
IKCIIEPUMEHTA
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IKCTIICPUMEHTA XHUMHAYECKOTO
IKCTIEPUMEHTA

YpoBHu chOpMUPOBAHHOCTH KOMIIETEHINH

YpoBeHb [Ixana oueHUBaHUsA 111 IPOMEKYTOUHOU [Ixana
c(hOpMHUPOBAHHOCTH aTTecTaluu OLICHUBAHUS T10
KOMIIETCHIIUU 3auer bPC
[ToBbIICHHBIH 3a4TCHO 90 - 100%
ba3zoBbrit 3a4TEHO 76 —89%
[Toporosslii 3a4TEHO 60 — 75%
Hwuxe noporosoro HE 3aYTEHO Huxe 60%

8.3. Bonmpocs! /151 IPOMEKYTOYHOH aTTecTalluu
Yerseprolii cemectp (3auer, IMK-11.5, IIK-11.6, ITK-12.3, ITK-12.4, ITK-12.5)
1. Hepe‘-H/ICJII/ITe 3JIEMEHTHI OMOreHHBIE U BTOPOCTCIICHHBIC.
2. OxapakTepu3yiTe KpyroBOpOT 3JIEMEHTOB B IIPUPO/IE.

3. Onumure BeulecTBa — 3arpA3HUTENN OKPYKaIOILEH CPeIbl.
4. OxapakTepu3yiTe TOKCHYHOCTb. llepeunciuTe craHAapThl KauecTBa OKPYKAIOLICH

Cpebl.

5. OxapakTepusyiTe MOHATHE IKOTOKCUKOJIOTHS.
6. OxapakTepu3yiTe NMPUHIMIIBI OLEHKM TOKCMYHOCTH BEILECTB: a) 3KCHO3ULMUSA (J103a
BO3/ICICTBUS BellecTB); 0) OMOJIOrMYECKOE BO3JEHCTBUE XMMMUYECKHUX IPOJYKTOB; B) OLEHKU

OIMIaCHOCTU U pUCKA.

7. Onumure cTpoeHue, COCTaB, N3MEHEHNE aTMOC(EpHI.
8. anumuTe XMMUYECKHE Peakliuu B aTMoc(epe U ee 3aluTHbIE CBOMCTBA.
9. HepeLH/ICJ'II/ITC BO3MOKHEIE U3MEHEHH KJIMMaTa Ha 3eMile U UX IMPUYUHBI.
10. [laiiTe XapaKTepUCTUKY 3arpsI3HUTEISAM OKPYKAIOLIEH CpeIbl.

11. OxapakTepu3yiTe KUCIOTHBIE 0K, POTOXUMUIECKUNA CMOT.

12. OxapakTepu3syiite XUMHIO aTMOC(EPHOT0 030Ha.
13. OxapakTepu3yiTe SKOJIOTHICCKHIE JTOBYIIIKH.

14. OxapakTepu3yiiTe MecTa MOBBIIIEHHOW PEaKIIMOHHOM CIIOCOOHOCTH.

15. Omummre cTOYHBIE BOJBI M CIIOCOOBI MX OUUCTKH.

16. laiiTe pU3NKO-XMMUYECKYIO XapaKTEPUCTUKY IPYHTOBBIM BOJIaM.

17. OnummTe METOIbI aHAJTN3a PACTBOPEHHBIX BEIIECTB B BOJIC.
18. Ilepeuncnaure ¢Gopmbl 3arps3HEHHUs] BOAbBI OPraHMYECKUMM BellecTBaMu (HE(Tb,

nectuniusl. [TAB).

19. Ilepeuncnure METOIbI OPECHEHUS BOJIBI.
20. JlaiiTe XapaKTepUCTUKY OCHOBHBIM XHMHMYECKUM 3JIEMEHTaM, BXOJSAIIUX B COCTaB
MIOYBBI: (MaKpOAJIEMEHTBI U MUKPOIJIEMEHTBHI).
21. Onumure 0cCOOEHHOCTH (PU3UKO-XUMUYECKUX MTPOLIECCOB, TPOUCXOIALINX B TOUBE.
22. OxapakTepu3ylTe OCHOBHBIE YaCTH IIOYBBI: IIOYBEHHBIM pacTBOp, IOYBEHHBIN
BO3/yX, TBepAas (pa3a MOYBHI.
23. Onummre pecypcsl 3eMiId: a) SHEPrOHOCUTENH; 0) pecypchl METAIIOB; B) PECYpPCHI

HEMECTAJIJIOB.

24. TlepeuncnuTe UCTOYHUKH SHEPTUH, HE 3arpsI3HSIONICH cpemy.
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25. OnumuTe METO bl HAKOTIJICHUS DJIEKTPOIHEPTUH JIJIsl IPUMEHEHHS Ha TPAHCIIOpTe.
26. PackpoiiTe CyTh BOJIOPOTHOM SHEPTETHUKH.
27. Naiite xnaccupUKAIMIO YIOOPEHUSIM U PETYIATOPaM POCTa U Pa3BUTHUS PACTCHUH.

8.4. MeToanyeckue MaTepHaJibl, ONpe/esiiolue MPoueIypbl OlleHUBAHUS 3HAHMIA,
YMeHUil, HaBbIKOB M (WIH) ONbITA [JeSTEJbHOCTH, XAPAKTEPHU3YIOIIUX ITaNbl
(opMupoBaHus KOMIIETEHIH A

[TpomesxyTouHas aTTecTanus NpOBOIUTCA B GopMe 3ayeTa.

3ayer MO3BOJISIET OLEHUTh C(HOPMUPOBAHHOCTH HPOPECCHOHATIBHBIX KOMIIETCHIUH,
TEOPETUYECKYIO0 TOATOTOBKY CTYAEHTa, €ro CHocoOHOCTh K TBOPYECKOMY MBIIIJICHHIO,
TFOTOBHOCTh K IIPAKTUYECKOM JeATENbHOCTH, NPUOOPETEHHbIE HABBIKM CaMOCTOSTEIbHON
paboOThl, YMEHUE CHUHTE3UpOBaTh IIOJIyUEHHBIE 3HAHUA U MPUMEHATb HX IPU PELICHUU
IIPAKTUYECKUX 3a7ady.

[Tpu GaIbHO-PEHTHHIOBOM KOHTPOJIEC 3HAHUI UTOTOBAs OLIEHKA BHICTABIIIETCS C yYETOM
HaOpaHHOM CyMMBbI OAJUIOB.

CobecemoBanune (YCTHBIHA OTBET) HA 3aUETE

Jliis otteHKH chOpMUPOBAHHOCTH KOMITETEHIIMH TIOCPEICTBOM coOeceoBaHus (YCTHOTO
OTBETa) CTYJCHTY IMPEABAPUTEIBHO TIpEAIaracTcs IEpPEeYeHb BOIPOCOB, IPEAIOIATAIONIIX
YMCHHE OPHCHTUPOBATHCS B MPOOJIeMe, 3HAHUE TEOPETHUSCKOTO MaTepraia, yMEHUS TPUMCHSTh
€ro B MPaKTUYCCKOW MPOPECCHOHANIBHON JCATCIbHOCTH, BIIAJCHHE HAaBBIKAMHU M IPHEMaMH
BBITIOJTHCHUS PAKTUICCKUX 3a/IaHUH.

[Tpu olileHKe AOCTHIKEHHUI CTYJCHTOB HEOOXOAMMO O0pamaTh 0co00e BHUMaHUE Ha:

— YCBOCHHE IMPOTPAMMHOT0 MaTepraa,

— YMEHHE M3JIaraTh IPOrPaMMHBIN MaTepHajl Hay4YHbIM SI3bIKOM;

— YMEHUE CBSI3BIBATh TCOPHIO C MPAKTUKOM;

— YMEHHUE OTBEYATh HAa BUIOU3MEHEHHOC 3a/IaHHE;

— BIIaJICHME HaBBIKAMU IIOMCKA, CHCTEMATH3allid HEOOXOJUMBIX HCTOYHHUKOB
JTUTEpaTyphl M0 U3ydaeMoii mpodieme;

— yMeHHUe 00OCHOBBIBATH MPUHSATHIC PEIICHUS;

— BIIaJICHUE HaBBIKAMU U TIPUEMaMU BBIMIOJTHEHHSI MPAKTUYECKUX 3a/IaHUM;

— YMEHHE MOJKPEIUIATh OTBET WILTIOCTPATHBHBIM MaTEPUAIOM.

KonTekcrHas yuebHas 3aj1aya

IIpn ompeneneHun ypoBHS JOCTHOKEHHH CTYIACHTOB TIPH  PEIICHUH  y4eOHBIX
MPaKTUYECKUX 3a/1a4 HeoOX0aMMO 00palaTh 0c000€ BHUMAHNE Ha CIIEAYIOIIEe:

— CmOcOOHOCTh OMpEAeNATh W MPUHUMATH IeNU y4eOHOW 3a/ladyd, CaMOCTOSITENFHO U
TBOPYECKHU TUTAHUPOBATH €€ PelIeHUE KaK B THITMYHOM, TaK U B HECTAHIAPTHOHN CHTYAIIHH,

— CHCTEMaTU3UPOBAHHbIE, TTYOOKHE U MOJIHBIE 3HAHHS 110 BCEM pazjielaM MPOrpaMMBbl;

— TOYHOE MCHOJb30BAaHUE HAYYHOH TEPMHHOJOTUHU, CTUIMCTUYECKH TI'PaMOTHOE,
JIOTUYECKH MPaBUIHHOE U3JI0KEHNE OTBETA Ha BOMPOCHI U 3aJaHUS;

— BIAJCHUE WHCTPYMEHTApHUeM YYeOHOW JHCIUIUIMHBI, yMeHHEe ero 3¢hdEKTHBHO
MCIIOJIb30BaTh B IOCTAHOBKE U PEIICHUH YUeOHBIX 3a7a4;

— TPaMOTHOE MCHOJIb30BaHUE OCHOBHOM U JOMOJIHUTEIBHON JTUTEPATYPHI;

— YMEHHE HUCIOIB30BaTh COBPEMEHHBIE WH()OPMAIMOHHBIC TEXHOJOTUH I PEHICHUS
yUeOHBIX 3aj1a4, UCTIOJIH30BaTh HAYIHBIC IOCTHKCHUS APYTUX TACITUTUIHH;

— TBOpYECKas CaMOCTOsITelbHas paboTa Ha MPAKTHYECKHUX, JTAOOPATOPHBIX 3aHATHUSX,
AKTUBHOE Y4YacTHE B TPYIIOBBIX OOCYKICHHUSX, BBICOKHH YpPOBEHBb KYJIBTYPHI HCIIOTHCHHS
3a7JaHUN.
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9. IlepeyeHb OCHOBHOI M JOMOJHUTEIbHOI Y4eOHOI JIUTEepaTypPhbl

Ocnoenas aumepamypa

1. Xyxonra, H. B. Xumus okpysxarorieit cpeapl [Tekct] : maboparopHbsiid mpakTukym / H.
B. XKXyxkosa, O. B. Ilo3aaskoBa; Mopaos. roc. nea. uH-T. — Capanck, 2015. — 76 c.

2. XaxanuHa, T. . Xumus oxpyxatomeii cpensl / T. . Xaxanuna, H. I'. Hukutuna, JI.
C. CyxaHoBa. — 2-e u3[., nepepad. u gom. — M. : FOpaiit, 2013. — 215 c.

3. XKykoBa, H. B. MOHUTOPHHT COCTOSIHUS OKpYXKalomel cpebl [TeKCT] : yued. mocobue
/ H. B. XykoBa ; Mopzos. roc. nen. ua-T. — Capanck, 2011. — 83 c.

Jlonoanumenvnas numepamypa

1. Ucunopos, B. A. Dkonornyeckas xumus : yue6. mocoodue / B. A. Ucunopos. — CII0. :
Xumus, 2001. — 287 c.

2. I'ycakoBa, H. B. Xumus okpyxaromieit cpeasl: yued. mocodue / H. B. I'ycakoBa. —
PoctoB-Ha-/lony : ®enukc, 2004. — 192 c.

3. ®enopoBa, A. U. IlpakTukyM Mo SKOJOTHHM U OXpaHE OKpYXKaroliel cpenbl : yudel.
nocobue / A. Y. ®enoposa, A. H. Hukonbsckas. — M. : BJIAJIOC, 2003. — 288 c.

10. Ilepeuenb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHHUKAIMOHHOH  CeTH
«AnTepHEeT»:

1. http://www.chem.msu.su/rus/teaching/phys.html (caiitr xummueckoro dakymnprera
MI'Y um. M. B. JlomoHOCOBa, cepBep co3maercs NIpu Tomiepkke Poccuiickoro ¢onma
byHIaMeHTabHBIX UCCIIEJOBAHUIA).

2. http://www.chem.msu.su/rus/elibrary/welcome.html  (s;extponHass  OuGIHOTEKA
y4eOHBIX MAaTEpPUAJIOB [0 XUMUH).

3. http://www.xumuk.ru/ (caiiT o XumMuwu).

4. http://www.chemport.ru/data/ (3;1eKTpOHHBIH CIPABOYHHUK 110 XHUMHUH ).

5. http://www.elibrary.ru/ (Hayunas snekrpornas oudanoreka PODI).

11. Meroanyeckue ykazaHus 00y4arUMMCcs 110 OCBOCHHIO TUCHHUIIUHBI

ITpu ocBoeHMn MaTepHaa JUCHUIUTMHBI HEOOX0AUMO:

— CIUIAHUPOBATH U PACIPENEIUTH BpeMs, HEOOXOJUMOE JJI U3YYEeHUS] TUCLUILINHBI,

— KOHKPETU3HPOBATh AJIs ce0sl MJIaH N3Y4EHHUs] MaTepuana;

— O3HAKOMHUTBHCA C 0OBEMOM U XapaKTEepOM BHEAYAUTOPHONH CaMOCTOSITENbHOM padoThI
JUISI TIOJTHOLIEHHOTO OCBOEHUS KaKIOW U3 TEM IHCLUIUIMHBI.

Cuenapuii u3yueHus Kypca:

— npopaboTaiTe KXyl TEMY 10 MpeAIaraéMoMy HUXKE aITOPUTMY JeHCTBUIA;

— U3YYHMB BECh MaTepHall, BBINOJIHUTE WUTOTOBBIA TECT, KOTOPBIM MPOIEMOHCTPUPYET
TOTOBHOCTB K CJJau€ 3a4eTa.

AnropuT™M paboThI HaJl KaXKI0H TEMOI:

— M3YYHTE COJIEp’KaHHUE TEMBI BHAUAJIE 110 JIEKIIMIOHHOMY MaTepHaily, a 3aTeM 10 IPYTUM
HUCTOYHUKAM;

— TNpPOYMTANTE  JIOMOJHMUTEIBHYIO  JIMTEpaTypy M3  CIHUCKA, IPEAJIOKEHHOIO
IpernoaaBaTesem;

— BBIIMLIUTE B TETPaJb OCHOBHBIE KAaTETOPUU M IEPCOHAIMHM IO TEME, HUCIOJb3YS
JIEKIMOHHBIA MaTepuan WU CJIOBapH, YTO MOMOXET OBbICTpO TMOBTOPUTH MaTepuan Mpu
MOJIFOTOBKE K 3a4eTy;

— COCTaBbTE KPaTKMI IUIaH OTBETA MO Ka)/J0MYy BOIPOCY, BBIHOCUMOMY Ha 00CYKJIEHUE
Ha J17a00paTOPHOM 3aHITUH;
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— BBIYYHUTE ONPEEICHUS TEPMUHOB, OTHOCSIIIUXCS K TEME;

— IpoAyMaiiTe MpUMEPHI U WIUTIOCTPALIUU K OTBETY 10 U3y4aeMOi TeMe;

— mox0epuTe IUTAThl YYCHBIX, OOLIECTBEHHBIX AeATeNel, MyOIMIHUCTOB, YMECTHBIE C
TOUYKH 3peHHUs 00CyKIaeMO TPOOIIEMBI;

— MPOyMBIBalTE BHICKA3bIBAaHUS 10 TEMaM, MPEAJIOKEHHBIM K TaOOpaTOPHOMY 3aHSITHIO.

PexoMenaanuu o pabote ¢ TUTEpaTypoil:

— O3HAKOMbTECHh C AHHOTALMSIMH K PEKOMEHJOBAHHOH JIUTEpAType U OIpPENEIUTE
OCHOBHOI1 METO/ U3JI0’KEHUS MaTeprasa TOro WK HHOTO UCTOYHUKA;

— COCTaBbTE€ COOCTBEHHBIC AHHOTALMU K JPYTMM HCTOYHMKAM Ha KapTOYKax, 4TO
MIOMOXET IPH MOATOTOBKE pedepaToB, TEKCTOB peuei, IpU MOATOTOBKE K 3aUeTy;

— BBIOGPUTE T€ MCTOYHUKH, KOTOPHIE Hanboyiee MOAXOMAAT JUIsl M3y4eHUs: KOHKPETHOU
TEMBI.

12. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOT Ui

Peanm3zamnust yueOHON mTporpaMMbl OOECIIEUMBACTCS JOCTYIIOM KaXJAOTO CTYyIEHTa K
nH(OPMAaLIMOHHBIM pecypcaM — 3JEKTPOHHOM OuOIroTeke u ceTeBbIM pecypcam Mutepuert. s
ucnionb3zoBanuss WKT B yueOHOM mpoliecce HCHONB3YeTCs NpOorpaMMHoe obecreueHue,
MO3BOJISIFOIIEE OCYILIECTBIIATh IOUCK, XPaHEHWE, CHUCTEMAaTH3alUi0, AHAIW3 W IPE3EHTALUI0
uHpOpPMALIKH, SKCTIOPT HHPOPMALIUK Ha IHU(PPOBBIE HOCUTEIH, OPTaHU3AINIO0 B3aNMOACHCTBUS B
pealibHOI 1 BUPTYyaIbHOW 00pa30BaTENbHOM Cpejie.

WupuBuyanbHbIE pe3yIbTaThl OCBOSHHS TUCIUTUTMHEI (PUKCUPYIOTCS B AJIEKTPOHHON
nH(}OPMaLMOHHO-00pa30BaTENBHOM Cpe/ie YHUBEPCUTETA.

12.1 IlepeyeHb NPOrpaMMHOrO odecnevyeHust
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcurer [TPOD

12.2 Tlepevyennb HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

(o0HOBJIEHHME BBITOJHAETCS esKeHedeJbHO)

1. Uudopmanmonno-npasosas cucrema «I'’APAHT» (http://www.garant.ru)

2. CripaBoyvHas paBoBast cucteMa «KoncynprantlLirocy (http://www.consultant.ru)

12.3 IlepedyeHb COBpEeMEHHBIX NPOPeCCHOHATBHBIX 023 JTaHHBIX

1. IIpodeccuonanpHas 6a3a naHHbIX «OTKpBITHIE JaHHBIE MUHHCTEPCTBa 00pa30BaHus U
Hayku P®» (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. llpodeccuonanpuas ©6aza naHHBIX «l[lopTam OTKPHITBIX JaHHBIX MUHHCTEPCTBA
KyabTypsl Poccuiickoit denepanuny» (http://opendata.mkrf.ru/)

3. DnekTpoHHas 6ubnmoredHas cucrema Znanium.com( http://znanium.com/)

4. Hayunas snektponHas 6ubnmuoreka e-library( http://www.e-library.ru/)

13. MaTepuajibHO-TEXHHYECKOE 00ecredeHue JUCHUTLIUHBI

Jinss  mpoBeleHUs — ayJUTOPHBIX  3aHATUM  HEOOXOIUM  CTaHAApPTHHIE  Habop
CHelualn3upoBaHHON yueOHON Melenu u yueOHOro o0opyI0oBaHus, a TakKe MYJIbTUMEINITHOE
o0opyoBaHuE A AEMOHCTpAIMU Mpe3eHTali Ha JeKusax. s mpoBeeHus] MPaKTUYECKUX
3aHATUH, a Tak)Ke OpraHu3alMh CaMOCTOSITENIPHOM pPabOThl CTYJEHTOB HEOOXOIUM
KOMITBIOTEPHBIH KJIacC ¢ padOYMMU MECTaMH, 00eCIIEUNBAIOIIMMU BBIX0 B IHTEpHET.

I/IH)II/IBI/IHyaJ'H)HI)Ie PE3YIbTATEl OCBOCHUA AHUCIHUITIIMHBI CbI/IKCI/Ip}IIOTCSI B BJ'IGKTpOHHOI\/II
UH(POPMAaLIMOHHO-00pa30BaTeNbHOM cpejie YHUBEpCUTETA.
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Peanuzanus y4eOHOW mporpamMMbl 00ECHEUMBACTCS JIOCTYIIOM KaXIOrO CTYAEHTa K
WH(pOPMAITMOHHBIM pecypcaM — JECKTPOHHON OMOIMOTEKe M ceTeBbIM pecypcam MuTeprer. Jlns
ucnonb3oBanus UKT B yueOHOM mporiecce He0OOXOAMMO HAJIMYKE MPOrPaMMHOTO 00ECTICYeHHUS,
MO3BOJIAIONIETO OCYIIECTBIATh MOUCK UH(OpMauu B ceTu MIHTepHET, cucTeMaTH3aluio, aHaIn3
U TIPE3eHTALUI0 HHPOPMAIUH, SKCIOPT HHPOpMaUK Ha HU(PPOBBIE HOCUTEIH.

Y4yeOHast ayiuTOpus 1JIS NPOBeleHNs] Y4eOHbIX 3aHATHIA.

YueOHass ayauTOpHus JJsi NPOBeJAeHHUS 3aHATHN JIEKIIMOHHOIO THIA, 3aHATHI
CeMHMHAPCKOro TUIIA, TPYNIOBBIX U HHAMBUAYAIbHBIX KOHCYJIbTAIUI, TEKYLIEr0 KOHTPOJIS
U NPOMeKyTO4HOi atTecTanuu (Ne 15)

[TomemieHne YKOMIUIEKTOBAHO —CHELMATU3UPOBAHHON MeOenbl0 U TEXHHYECKUMH
CpeAcTBaMu O0y4YEeHHUS.

OcHoBHOE 000py/IOBaHUE:

HaGopbl 1eMOHCTPAallMOHHOTO OOOPYAOBAaHUS: aBTOMAaTH3MPOBAaHHOE paboyee MECTO B
coctaBe (yueOHBIH MyJNbTUMEIUIHBIA KOMIUIEKC TpUOyHa, NIpPOEKTOp, Ja3epHas YKasKa,
MapkepHas Jocka); KoiaoHku SVEN.

Y4eOHo-HaIAIHBIE TOCOOUS:

[Ipeszentanuu.

JIMIIeH3MOHHOE MPOrpaMMHOE o0ecreueHue:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcurer [IPOD

YueOHas ayIuTOPUA A/ NPOBe/IeHUs] Y4eOHbIX 3aHATHI.

Y4yeOHass ayauTopusi IS NPOBEJCHUS] 3AHATHI JIEKIMOHHOIO THIA, 3aHATHI
CeMHMHAPCKOro THIIA, TPYNIOBBIX U HHAMBHUAYAJIbHBIX KOHCYJIbTAIUH, TEKYIer0 KOHTPOJIS
¥ MPOMEKYTOUYHOI aTTecTamuu (Nel2).

JlaGopaTopusi pu3nyeckoil U KOJIJIOUIHON XMMUH.

ITomenieHue ocHaleHo 000pYJOBAHUEM U TEXHUYECKUMHU CPeJICTBAMU 00yUeHUSI.

OcHoBHOE 000py/I0OBaHUE:

ABTOMaTH3UpOBaHHOE pabodee MecTo B COCTaBe (CHCTEMHBIH OJOK, MOHMHTOP,
KJIaBUATypa, MbIIIb).

JIaGopaTtopHoe 00OpyaOBaHHME: BEChl TEXHMYECKUE; HA0Op THpPb; AKBAIUCTHILIATOD;
KaJopuMeTp; My(derbHas rieub; TepMoMeTp bekmana; poTodekTpokoopumMeTp; anekTporumTka II1T-
1; 5KpaH HAaCTEHHBII; IITATUB JAOOPATOPHBIi; mTaThB NadopartopHbli; PMC — X «Kunetuka 2»; PMC
— X «Konopumerpus»; PMC — X «Konaykromerpusi»; PMC — X «pH-merpus»; PMC—X «TemoBble
apdextery; MC — X «Onektpoxumus 2y; 0aHs BOJsHAs; KOHIYKTOMETp; AJIEKTPOIUINTA; OaHs
KOMOMHHpOBaHHas;; hoTomeTp «Ikcrept-003y; armapar onpeaeseHus: COCTOSHUS He(hTEITPOTyKTOB.

Crnenuanu3upoBaHHass MeOenb: CTyJbs BHHTOBBIE; CTOJBI JIAOOpaTOpHBIE; MIKad
BBITSDKHOM; Kad 1t mpruOOopoB.

Y4eOHOo-HaIIAIHBIE TOCOOUS:

[Ipesentanuu; HaGop Tabmun no xumuu (Ilepuomnueckas cuctemMa XHMHUYECKUX
anementoB JI. W. MenneneeBa, Tabmuma pacTBOpUMOCTH, OJIEKTPOXUMHUECKUH psij
HaIPSDKEHUS METAIIIOB).

JIM1leH3MOHHOE MTpOrpaMMHOe obecreueHue:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcuret [IPOD

IMomemenue aAJ1s1 caMmoCcTONATENbHOM padoTnl (Nel01).
YuTaabHblii 3a.1.
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[TomernieHne ocHaIEHO 00OPYIOBAaHUEM U TEXHUYECKUMH CPEJICTBAMU O0yUCHHS.

OcHoBHOE 000pYyIOBaHUE:

KowMmmploTepHast TeXHHMKa C BO3MOXXHOCTBIO MOAKIOYEHHs K cetu "HHTepHer" u
o0ecrieyeHHEM  JIOCTylla B 3JEKTPOHHYIO  MH(POPMALMOHHO-O0OpPA30BATENbHYIO  CpEdy
yHuBepcurera (kommbioTep 10 mT., TmpoekTop ¢ 3KpaHoM | ImT., MHOrO()YHKIIMOHAJIEHOE
ycTpoiicTBo 1 mT., mpunaTtep 1 mr.).

Y4eOHO-HAIIAHbIE TTOCOOUS:

V4eOHUKM M Yy4eOHO-METOAMYECKHE I10COOMs, NMEepUOJNYECKHE H3JaHMs, CIpPaBOYHas
JIUTEpaTypa, CTEHAbl C TEMATUYECKUMU BBICTABKAMM.

JIMieH3MOHHOE TpOrpaMMHOe obecreueHue:

- Microsoft Windows 7 Pro

- Microsoft Office Professional Plus 2010

1C: Yuusepcurer [IPOD

IMomemenne niis camocTosiTeIbHOM padoTsl (Nell).

[Tomemnienue ocHaieHo 000pyI0BaHUEM M TEXHUYECKUMHU CPEICTBAMU O0yUEHUS.

OcHoBHOE 000py/IOBaHUE:

ABTOMaTH3UpOBaHHOE pabouee MecTo (B COCTaBe: IEPCOHAIBHBIM KOMIIBIOTEP) C
BO3MO>KHOCTBIO TOAKIIOUeHUs1 K cetu "MHTepHer" m obecrieueHneM J0CTyla B JIEKTPOHHYIO
nH(OPMaLMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

YuebHo-HaISIHBIE TOCOOUS:

Metonuueckne pexkoMmeHganuu «MeToauYecKue pPEeKOMEHJAIMU 10 OpraHu3aluu
ayIUTOPHOM M  BHEAYOUTOPHOM  PabOThI  CTYACHTOB  €CTECTBEHHO-TEXHOJOTUYECKOTO
dakynbTeray.

JIuiieH3MOHHOE TPOrpaMMHOE 0OECTICUCHHE:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcutet [TPOD

MogrotosneHo B cucteme 1C:YHusepcutet (000018573)



