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|. EJIA ¥ 3ATAYH JUCIHUATIITAHBI (MOIYJIST):

OCHOBHOH HeJbI0 H3Y4YEHUS AMCLMILIMHBI «XUMHUS OKpYXKaloIIeW Cpeabl» SBISETCS
HNOJArOTOBKA MArMCTPaHTOB K INPUMEHEHUIO0 (yHIaMEHTalbHbIX 3aKOHOB U  IOHSTUH
KJIACCUYECKON XUMUH [T N3Y4eHUs] 00bEKTOB, HAXOISIIUXCS B OKpy»Karomiel cpene. Ha ocHose
9THX 3HaHUN (HOPMUPOBATH y CTYIEHTOB MarucTpaTypbl IPUHLIUIHAIBHBIC TOJXObI, HABBIKU U
IpUEMBbl OpPraHU3aIMH y4eOHOW M HMCCIIEOBATEIbCKON NEATEIbHOCTH HIKOJIHHUKOB B OOJIACTH
XMMHHU OKpY’Karollel cpesibl B Ipolecce B IpodecCHOHAIbHOMN MeJarorn4eckoil 1esTeaIbHOCTH.

OcHOBHBbIE 32Ja4YH TUCLUIUINHBIL
— U3YYUTb XMMHYECKUN COCTaB M METOABI ONPEAEICHUS XUMUYECKOIO COCTaBA KOMIIOHEHTOB
OKpY’KalolIel cpelbl, a TaKKe€ OCHOBHBIE (DM3UKO-XHUMHUYECKHE MPOIECCHI, MPOTEKAIOIINE BO
BCEX OCHOBHBIX 4acTaX Ouocdepbl, Kak OCHOBY Ui [OATOTOBKM IEAAroroB K
UCCIIEIOBATEIbCKONW paboTe co MIKOIbHUKAMHU B 3TOH chepe ;

— paccMOTpeTh OMOr€OXMMHYECKHUE IMKJIbI OCHOBHBIX OMOI'€HHBIX 3JE€MEHTOB M XHMHUYECKUX
COCIMHEHUH, BXOJAIIUX B COCTAB KUBOM U HEXKUBOU IIPUPOBL;

— BBIIBUTh XUMHYECKYIO CYIIHOCTb INIOOQJIBHBIX MPOLIECCOB, MPOMCXOAIIMX B OKPYXKArOLIEH
Cpele B pe3yJIbTaTe XO35MCTBEHHOM JIEATEIIbHOCTH YEJIOBEKA;

— II0Ka3aTb BO3MOXXHOCTH NPUMEHEHHs IOJYYEHHBIX 3HAHWM M METOAOB MCCIEAOBAaHUSA AJIS
U3YYEHUS MPUPOJHBIX OOBEKTOB B  IpoLecce MNpOPECCHOHAIBHON  IMeJaroruueckoin
JESATEIILHOCTH;

- crmocoOcTBOBaTh (DOPMUPOBAHHMIO TPAKTHYECKUX HABBIKOB XHMHYECKOTO aHalu3a Mpu
U3y4eHHH OOBEKTOB OKpY KaroIlel cpebl sl IPUMEHEHUS B I1€arorHuecKoi AesTelbHOCTH.

II. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII:

2.1. VYyeOHas paucuurUiHa (MOJYJTh) OTHOCHUTCS K 4YacTH MPOTPaMMBI,
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUH.

2.2. 1ng v3y4eHHs] JTaHHOW y4yeOHOW AMCUMILIUHBI (MOIYJs) HEOOXOAUMBI 3HAHUS, YMEHHS U
HaBbIKM,  (opmupyemble  MpEeAIIECTBYIOIIMMHM  AUCHMIIIMHAMH (B OakajmaBpuare):
aHAJIATUYECKasd XUMHUS.

2.3. [lepeuens moOCIEAYIOMUX YYSOHBIX TUCIUIUIMH, JJIS KOTOPBIX HEOOXOJHWMBI 3HAHUS,
YMEHHsI U HaBBIKH, (OPMUPYEMBIEC JAHHON y4eOHOUW AUCHMILTUHON: YenoBedecKkue SKOCUCTEMBI
U OSTHOreHe3, KOHIleNTyanbHBIE OCHOBBI €CTCCTBO3HAHHWS, |JI00aJIbHBIE W PErHOHAIBHBIC
TpaHcGopMaIii SKOCUCTEM

bopmupyemMoii

I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI (MOAY JIs1):
[lepeueHp mIaHUpyEMBIX Pe3yIbTAaTOB 00YUYEHHUS 10 TUCHUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C MHIUKATOPAMHU JOCTUKEHUS KOMIIETEHIIUN

Komnerenuusi | UHankaTopbl KOMIIETEHIUH PesyabTaThl 00yyeHHs

TIK-2 NIK-2.1. 3HaeT: (yHIAMEHTAJbHBIE 3aKOHBI U

Cnocoben AHamuM3upyeT W TPaMOTHO | OHATHS XMMHH, JIEKallMe B  OCHOBE

obecnequsamo ul3JjaraeTt crenuaibHeie | IPOLECCOB U SIBJ'IGHI/II\/'I, MIPOTCKAOIIUX B

peanusayuio Hay4YHbIE 3HaHUS rmo | OKpyKarolieun cpeae.

npozpamm JUCIIUIUTAHAM yMEET: NPHUMEHATH OCHOBHBIE 3aKOHBI U

obyuenus  Ha CCTCCTBCHHOHAYUHOr0 LKia, | MCTOABl XMMHMA K H3YYCHHIO O0BEKTOB B

ocHoge JIeMOHCTpUpYeT — ToHMManue | OKPYKaIOLIEH cpene, BBISIBIIATH

CREYUANBHDIY | oo o i HAYUHOTO XUMHUYECKYI0  CYIIHOCTb  DKOJIOTHYECKUX

HAYYHbIX pooJIeM.

. colepKaHus B

3HaHUU 6 BIIAJICET: MEeTOoAaMHU
po¢eCCHOHATBHOM

obnacmu JKCIIEPUMEHTAILHOTO WCCIICIOBAHMUS
o0pa3oBaHHH.

ecmecmeenHblx XUMHUYECKOT O COCTaBa KOMIIOHEHTOB




HAYK u OKpYXaroriein Cpenbl, HaBBIKAMH

pe3yibmamos 0e30MacHOTO OOpaIIeHUsI C XUMUYSCKUMU

HAYYHbIX BEIIECTBAMHU

uccredosanut. | UIK-2.2. 3HAeT: MeETOAbl  AaHalu3a  JaHHBIX,
JIeMOHCTPHPYET CHenuaIbHbIe | HEOOXOAUMBIX TSt HPOBEICHUS

YMCHHA CAaMOCTOATCIILHOTO

KOHKPCTHOI'O HUCCJIICAOBAHUA B o0Jractu

MIPOBEICHUS XUMHH OKPYXKaIoUIei cpebl.
€CTECTBEHHOHAYYHBIX yMEeT: OpraHu30BaTh  HCCIICIOBaHUE
UCCJIEIOBAaHUM U UCIIONIb3YET B | 00yJaromuxcs B obnactu XUMHH
CBOEH IeAarorun4ecKou OKPY’KaIOILEeH Cpebl.
JeSITeNIbHOCTH BJIQJICET: MeTOoJIaMu HAy4YHOTO
HCCIIEI0BAHUSA B obnactu XUMHH
OKpYKarollen cpeJibl
IV. COAEP) KAHUE U CTPYKTYPA JUCHUITJIMHBbI
4.1. O0beM IUCUMILIMHBI (MOAYJIs1) U BU/AbI Y4eOHOH padoThI
Buj yuyedHoii padoThI Bcero yacos / Cemectp(bi)
3a4eTHBIX 3
€ TMHHIL
AyauTopHbIe 3aHATHS (BCEro) 20/0,56 20
B ToMm uncne: - -
Jlexuuu 6/0,16 6
[Tpaktuueckue 3anstus (I13) 14/0,39 14
Cemunapsi (C) - -
JlaGopatopusie pabotsl (JIP) - -
Koncynbranuu 1 1
CamocrosiTesibHas padoTa (Bcero) 82 82
Koumaxmmnas paboma 26 26
Bua npoMexxyTo4HOM aTTecTaliu: SK3aMeH. 36 36
KonTpons (KO) 5 5
OO61mast TpyA0eMKOCTh qachl 144 144
3a4ETHBIC €TMHUIIBI 4 4




4.2. Conep:xaHnue y4eOHOro MaTepHuaJia JUCHUININHBI

PA3JIEJI 1. TIPEJJMET U OCHOBHLIE ITOHATHSA XUMWHU OKPYXKAFOILEM CPEJIBL.
XUMUYECKUE BJIEMEHThBI B OKPYXXAIOIIEN CPEJIE. BMOTEOXUMHNYECKHE
LIUKJIbI
1.1. TTpenmer kypca «XuUMUsI OKPYKAIOIICH Cpebl». 3arps3HEHUE OKPYKAIOIIEH CPeIbl.
1.2. DnemeHTHI OMOTEHHBIE 1 BTOPOCTENICHHbIE. MHUKPO- M MaKpO3JIEMEHTHI.
Knaccugukarus XuMHUeCKuX 3JIEMEHTOB B OKpYXarollei cpere.
1.3. bnoynast MoJiesIb KPYroBOpOTa OMOT€HHBIX 3JI€MEHTOB BHOT€OXUMHUECKUE IIUKIIBI
OCHOBHBIX OMOTI'€HHBIX 3JIEMEHTOB.
1.4. Xumnueckue 3arpsisaurenu OC, kinaccudpukamnus. X uCTOYHUKH U
pacnpoctpanenue B OC.
1.5. Dkonoruueckre CTaHAapThl 1 HOPMATHUBBI.
PA3JIEJI 2. XUMUSA ATMOC®EPBI. SKOJIOTUYECKUE IMTPOBJIEMbI ATMOC®EPBI
2.1. CtpoeHue U XUMHYECKUN COCTaB aTMOC(EPHI.
2.2. cTOYHMKHM 3arps3HEHUs aTMOC(EpBI.
2.3. I'noGasibHbIE 3KOJIOTHUECKHE MTPOOIIEMbI aTMOC(EPDI, UX CYLTHOCTb U IIYyTH
IIPEO/I0JICHUS
PA3JIEJI 3. XUMUS JIMTOC®EPHI Y TUIPOCDEPHL. MOHUTOPUHI BOJIHOM CPE/IbI
N JINTOCDEPHI
3.1. Xumust autocdepsl. DKOIOTHIECKHE TPOOIEMbI TUTOCHEPHI
3.2. Xumus ruzipocdepsl. IKonorndeckue npoodaeMbl ruipocepsl.
3.3. MOHUTOPHHT BOJHOM cpebl U TUTOCHEPHI.
3.4. Tunsbl 1 3BeHbss MOHUTOpHUHTA. ONTUMaNbHbIE TAPAMETPhI CPEIbl OOUTAHUS.
[IpenensHo-gonyctumas kounentpanus (I11K). [IpenensHo-a0mycTUMBII BBIOPOC

(IIIB).



4.3. Paznenbl 1 TeMbl JUCUMILIMH (MOXYJIei) M BUIbI 3aHATHI

Buabl yueOHol padoThl, BKJIKOYasA

dopmupyeMble
Ne HanmeHnoBanue CaAaMOCTOSITEJIbHYIO PA00Ty 00y4aronuxcs, OueHoyHbIe KOE’[He”lI“)gHIII/II/I Bcero
/1 paszznena / TeMbl NPAKTHYECKYI0 MOJAT0TOBKY (MPH HAJIHYUM) H cpeacTBa (MHKATODDI) (B yacax)
TPYA0EMKOCTH (B 4acax) o P
IIpakr. JIao.
Jlexkuun p . | cpC
3aHATHSA 3aHATHSA
1 IIpeameT u OCHOBHBIE
MOHSTHSI XUMUU
OKPYKAarOILEeH Cpebl Oraer o
' 71a00paTOPHOI HNJK .
XHUMHYECKUE 1 2 - 20 parop ARnic2.1-2 23
pabore,
DJIEMEHTHI B
. TECTUPOBAHUE
OKpYXKarolei cpene
2 Xumus aTMOChEPBHI.
DKOJIOTHYECKUE
NIK ]
po0OIIeMbI 3 - 22 TectupoBanue A 2.1-2 25
aTMocdepsl
3 Xumus TuipocPepsl U
Apocep Otuer o
AMTOCHEpHI, nabopatopHoit
MOHUTOpPUHT BOAHOM 2 12 - parop NAK g 2.1-2 44
40 pabore,
cpebl U TUTOChepb
TECTUPOBAHUE
KonTtpons 36
Hroro 6 14 82 128




*[lepeueHb TeM BO3MOXKHBIX Ja0OPATOPHBIX PadOT:
. OnpeneneHre KUCIOTHOCTH MOYBBI
. Onpenenenue BIaKHOCTU MTOYBBI
. 'uncoBanue noYBkI
. Onpenenenne cyMMbl 0OMeHHBIX OcHOBaHMH (110 Kanmeny-I unbkoBwuiry)
. OmnpeniesieHrie HUTPATOB B IIOYBE
. OnpeneneHue TsHKeNbIX METAJIJIOB B TIOUBE
. Omnpenenenue XJIO0pOPraHUIECKUX MECTUIUIOB B TIOYBE
. MUKpOXUMUYECKUNA aHAJIU3 30JIbI
. Onpenenennie KapOOHATHOM KECTKOCTH BObI
10. Onpenenenue 00111€H KECTKOCTU (CyMMbI HOHOB KaJIbLIUSI U MATHUS)
TPUJIOHOMETPUUECKUM METOJIOM
11.0npenenenure coaep:kanusi HOHOB TSKEIBIX METAIIJIOB, HUTPATOB U GochaTos B Boze
12. Onpenenenuie cTeneHd MUHEPAIU3AIMH BOJbI METOJIOM KUAKOCTHON HOHOOOMEHHON
xpomarorpadun
13. Omnpenenenuie pacTBOPEHHOTO B BOJIE KUCIOPOAA
14. KonnuecTBEeHHOE OMpeIeTICHNE OKCU/IA yTiiepojia B BOJIE
*CrpykTypa otuera o JIP u kputepuu e ero oueHku pazmeniensl B pazaene VIII.

O 00 1N DN B W —

4.4. Metoanueckue yKa3aHusi 110 OPraHU3aluM CaMOCTOSATeIbHOM PadoThI CTYACHTOB
CamocrosarenbHass paboTa TOApa3yMeBaeT, YTO CTYIEHTHI, NPEXAe BCEro, ydarcs

CaMOCTOSITENILHO TPHOOpPETaTh W TPUMEHSTHh 3HAHHS 10 W3y4yaeMOMY IIpPEIMETY, HUCKarh W

HAXOJIUTh HYXXHBIC JUII HUX CPEACTBa 0OyUeHUsS U UCTOYHUKH MH(OpPMALIUU, yMETh paboTaTh C

9TOM MHPOPMAIIUCH.

CamocrosTenbHasi padoTa CTyJEHTa HalpaBieHa Ha yNIyOleHHe 3HaHUW [0 H3y4aeMoMYy
peaMeTy, a Takke Ha (popMHUpOBaHHE YMEHUN CaMOCTOSITENILHO MMPOBOAUTH aHATN3 U CHHTE3 Ha
OCHOBaHHMH UMEIOIIIETOCs MaTepHraia.

B pamkax  usyuaemou = Oucyuniaumnwsl  npeonazaiomca - caeoywujue  Qopmol
camocmoamenvHol pabomol:

e YyeOHoOe 3aJaHHe - BUJ IOPYYEHHUsS IpernojaBaresiss CTYAEHTY, B KOTOPOM COAEP)KUTCS
TpeOOBaHUE BBHIMOJIHUTH Kakue-Tu00 yueOHbIe (TEOpETHUECKHE U MPaKTHUYECKHe) NeHCTBHUS.
Kpureprn oneHKH 10 KaXKI0MY 33JJaHHIO MTPETIOIaBATENb BEICTABIISIET JIOTIOTHUTEIBHO.

o Pedepar/nokaan/KOHCHEKT - KPaTKOE U3NIOKEHUE B MICbMEHHOM/YCTHOM BHJIE (6 0Obeme 00
15 cmpanuy A4 wpugpm TimeNewRoman 12 keenv uepes 1 unmepsan/ 1 cmpanuya A4 ona
00K1a0a) CONEepXaHUs NPOYMTAHHOW KHHUTM, HAaydyHOW paboThl, cooOlIeHHe 00 HTOorax
U3y4eHHs HaydHOU npobieMbl. Kak mpaBuiio nMeeT HayqHO-HH(DOPMAIIHOHHOE 3HAYCHHE.
Pedepar npexncraBisercs Ha SIEKTPOHHOM HOCHUTENIE U JOJDKEH COAEp)KaTh CIleNyroline
pa3fensl: TUTYIBHBIN JIUCT, COAEpIKaHKE, BBEJEHUE, OCHOBHASI YacCTh, 3aKJIIOUEHHUE, CIHCOK
UCTIOJIb30BaHHOM uTeparyphl. [Ipu moarotoBke pedepara CTyICHTH HCIIONB3YIOT YUEOHYIO U
CHEIHAIBHYIO TTUTEPaTypy, *KypHAIbHbIE CTaTbd, crnpaBouyHuku. [Ipm 3ammute pedepara
HEOOXOIMMO TTOKa3aTh 3HAHHE JINTEPATypHI 110 N3ydaeMol MmpodiiemMe, aKTyallbHOCTh, YKa3arh
OCHOBHBIE pa3fieNlbl HAaydyHOro pedepara M CYIIHOCTh H3JIaraeMbIX IOJIOKEHUH, CIeNaTh
BHIBOJI, C OOO3HAYEHHUEM IMPAKTHYECKONM W HAYYHOH 3HAYMMOCTH TEMBI HCCIICTOBAHMS.
CBOeBpEeMEHHOE U KaueCTBEHHOE BBIMOJIHEHHE pedepaTa BOZMOKHO JIUIIE MPH TUIAHOMEPHON
CaMOCTOSITENIFHOW ~ pa0oOTe W  TOCEIIEHWH  KOHCYIbTAallMd, paclucaHhe  KOTOPBIX
COITIACOBBIBAETCS CO CTY/IEHTAMHU.

[TsTrOammpHast OIEHKAa 3a pedepar CKIAAbIBACTCS COIIACHO KPHUTEPHUSM: aKTYaIbHOCTD,

JAKOHUYHOCTh  W3JIOKEHHsS, CTWINCTUYECKas W  pedeBas TIPaMOTHOCTh  TEKCTa,

CaMOCTOSITEIFHOCTh MBIIUICHHUSI C 3JEMEHTAaMH TBOPYECKOTO BOOOpaKEHHs, PACKPHITHE

TEMBI, UCTIOJb30BAaHUE IEPBOMCTOUHUKOB, BEIBOIBI.

e [occapuii — CiMCOK TEPMHHOB, TOHSTHI, TEOPUA B paMKaxX MPEIMETHOW OONAacTH C HX
oObsICHEHHEM (pazmep u popma mesaypyca 0208apusaromcst UHOUSUOYALIbHO CO CHYOEHMOM).



e Jlouck marepuasoB B cern HMHTepHer — mno mnpemtaraemoi mist CPC teMe cTyaeHT
OCYIIECTBIIIET TOUCK COBPEMEHHBIX BO33PEHHUH, OMHCAHMNA TOUEK 3PEHHUM pPa3IUYHBIX
aBTOpoB. MTorom pabots! siBisiercss (aiin MS Word ¢ n3noxeHneMm yka3aHHOTO BOIpOca U
CChUIKAMU Ha HWCTOYHHKU (00vbem He Menee 2-X neuammuvix cmpanuyvl A4 wpugpm
TimeNewRoman 12 keenv uepes 1 unmepsan u ne menee 5-mu uCmMo4YHUKO8 Ot OOHOU MeMbl).

e CocraBiieHHe TeCTOB, MpPe3eHTAllUil — MTOATOTOBKAa HE MeHee 10-TH TECTOBBIX 3aJaHUM MO
OTIENbHON TeMe B TpEX OCHOBHBIX (opMax (cBOOOIHBIM BBOA, BHIOOp BapHaHTa,
COOTBETCTBHE) WK (aiina mpe3eHTanuu He MeHee 10 CnaiiIoB ¢ WUTIOCTPAIUSIMU, CChIITKAMU
Ha HCIOJIb3yeMble HCTOYHHUKH (HE MeHee 3-X).

e Otuer mo JadopaTropHoii padoTe — HA OCHOBAHUM MPOBEACHHOTO SKCIIEPUMEHTA U aHaJIN3a
TEOPETUYECKOT0 JIEKIIMOHHOTO Marepuajla WIM Marepuajia yueOHMKa COCTaBJISETCS OTYET,
BKJIIOYAIOIIMKA Ha3BaHHWe, (OPMYIHPOBKY LIE€JIH, MPOTOKOJN HAOMIONEHUN, YpaBHEHHS
MPOTEKAIONINX PeaKuil 1 00BsICHEHHE HAOMIOMaeMbIX SBJICHUM, & TAKXKE BHIBOJIBL..

4.5. IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IP0eKTOB) (MPH HAJTUYUM) YUEOHBIM TUTAHOM
HE MPEyCMOTPEHO HAMMCAHUE KYPCOBBIX padOT (MIPOEKTOB).

V. YYEBHO-METOAUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIJIIMHBI (MO YJISA)
a) OCHOBHasl JIMTeparypa:

1. 3unoB E. A. XuMmus okpyxaromiei cpenbl [ DIeKTpOHHBIN pecypc]: yueb. mocobue /

E. A. 3unos. - OBK. - Upkyrck: UI'Y, 2006. - Pexxum noctyna: 943 "bubnuorex". -
Heorpanmu. nocrym. - ISBN 5-9624-0091

2. Dkonorudeckas skcnepTtusa [ Tekcr] : yaeOnoe nmocodue / B. K. Jlonuenko,

H. J1. Copoxus ; pen. B. M. ITutynbko. - 2-e u3n., crep. - M. : Axanemus, 2005. - 480 c. -
ISBN 5-7695-2349-2 : ( 20 3k3.)

3. Okonorus [Tekcr] : yue6. mocodue / A. B. Totaii [u ap.]. - M. : U3n-Bo FOpaiit, 2011. -
407 c. : ni. ; 21 cMm. - (OcHOBBI HayK). - ABT. yKa3. Ha 000p. TUT. 1. - bubnuorp.: c. 404-
407. - ISBN 978-5-9916-0810-7 : (11 ax3.)

4. Huxkudopenko, 0. FO. Dxonorudeckas sxcrnepTusa [ INeKTpOHHBIN pecypce] : yueOHOe
nocobue / 0. FO0. Hukudopenko. - DnexkTpoH. TekcToBble 1aH. - KpacHonap : Kyol'AY,
2019. - 80 c. - Pexxum nocryna: https://e.lanbook.com/book/171555,
https://e.lanbook.com/img/cover/book/171555.jpg. - OBC "Jlaus". - Heorpauud. 1ocTyII.
- ISBN 978-5-00097-889-4:

0) 10MOJIHUTEJILHAS JIUTepaTypa:

1. Komnsuiona, JI. U. [IpakTukyM M0 XUMHYECKOMY MOHUTOPHHTY OKpY>KaroIien cpebl
[Texct] / JI. . Konbuona. - Upkyrck : UT'TIY. Y. 1 : MOHUTOpPUHT MOYB : MPAKTUKYM. -
2003. - 60 c. - ISBN 5-85827-107-3 : (11 3k3.)

2. TonpoBckas, JI. @. Xumus okpysxkaromiei cpessl [TekcT] : yued. i cTy . By30B /

JI. @. l'onpoBekas. - 2-e u3f. - M. : Mup ; M. : bunowm. JIa6. 3nanwmii, 2007. - 295 c. : un.
; 20 cM. - Bubmumorp.: ¢.290-293 . - ISBN 5-03-003778-0. - ISBN 5-94774-608-5 : (4
9K3.)

3. Komsuiosa, JI. . Beaenue B skosoruveckyro xumuio [ Tekcr] : yue0. mocoodwue /

JI. 1. Komeiiosa ; Hayu. pea. H. @. Uepnos. - Upkyrck : UTTIY, 2000. - 244 c. - ISBN 5-
85827-112-X : (28 2K3.)

4. Komnsinosa, JI. M. Xumuyeckuii MOHUTOPUHT OKpyxaroieit cpensl [ Tekcr] : yue6.
noco6ue / JI. . Konbinoa ; UpkyTckuil rocyaapCTBEHHBIH e jarorndyeckuit
yausepcureT (Mpkyrck). - Upkyrek : UT'TTY, 2008. - 156 c. - ISBN 978-5-85827-411-7 :
(20 2x3.)

5. Jloxuuuenko, O. B. Dxonoruueckas xumus [ Tekcer] : yae6. mocobue /

O. B. Jloxxanuenko. - M. : Akagemusi, 2008. - ISBN 978-5-7695-4683-9 : (20 3k3.)


http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%97%D0%B8%D0%BB%D0%BE%D0%B2%2C%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D0%B8%D0%B9%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87

6. 3amauu ¥ BOIPOCHI O XUMHUH OKpYy>Xatowiei cpensl: yued. mocodbue / H. I1. Tapacosa,
B. A. Ky3neros, A. B. Mankos. - M.: Mup, 2002. - 368 c. - ISBN 5-03-003445-5 (5 k3.)

B) 0a3bl JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE U TOUCKOBbIE CHCTEMbI:

catalog.iot.ru — katamor oOpa3oBaTenbHbIX pecypcoB ceTi VHTepHeT

www.ed.gov.ru — caiit dexepaabHOro areHTCTBa 1Mo 00pa3oBaHM0 MUHKHCTEPCTBA

obpaszoBanus U Hayku PO

http://window.edu.ru/window/library

http://nature.web.ru/

http://www.rusplant.ru/

WWW.bio.pu.ru — caiit Cankt-IleTrepOyprckoro rocy1apCTBEHHOIO YHHBEPCUTETA

www.chem.msu.su/rus — caiit xumuueckoro ¢akyaprera MI'Y

WWW.chemport.ru — XuMHYECKHi callT

WWW.iSSep.rssi.ru — caiir CopocoBCKOro 00pa3oBaTeIbHOTO KypHaIa

www.students.chemport.ru — caiiT cTyIeHTOB-XUMHKOB

DNEKTPOHHEIC aapeca OMOITNOTEK.

http://library.isu.ru/ - Hayunas 6utbanorexka UI'Y.

Cepsep BUHUTU, Mockga http://www.viniti.msk.su/

Cepsep PUHKIID, Mockga http://www.extech.msk.su/gnc/vxod.htm

Cepep MexayHapogHoro HayuHoro (onma, Mocksa http://wwwe.isf.ru/

CepBsep Hay4uHoii 6ubarnoTekn MI'Y, Mocksa http://www.lib.msu.su/

Cepsep "Axanemropoaok", HoBocubupck http://www.nsc.ru/

Cepsepst PAH, Mockga http://www.ras.ru/ , ftp://ftp.ras.ru/, gopher://gopher.ras.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJINHBI
6.1. ITomemenust u 06opy0BaHue

[Tomemenuss —  ydeOHBIE ayIUTOPUM AN TPOBEJACHHUS  Y4eOHBIX  3aHATHIH,
npeaycMoTpeHHbIX yueOHbIM uianoM OITOIT BO 6akanaBpuara, ocHaiieHbl 000pyJOBaHUEM U
TEXHUYECKUMU CPECTBaMH 00y4EHUsI.

[TomemieHust uis CaMOCTOATEIbHOW pabOThl OO0YYarOIIMXCS OCHAIlEHbl KOMIbIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHS K ceTh «VHTepHeT» M obecredeHueMm A0oCTyna B
ANEKTPOHHYIO0 HHPOpMaIIMOHHO-00pa3oBarenbHyto cpeny @T'BOY BO «UT'Y».

Oo6opynoBanue

Xumuueckas 1adbopatopusi, BMemaromas He 6onee 15 yenoBek, cCHaOKeHHAs
1ab0paTOPHBIM 000PYIOBAaHUEM: BBITSKHBIC MIKA(BI, TUTUTKH TaOOpaTOpHbIE (4 IIT.), BOASHBIE
Oanu, ueHTpUudyra, BeIIpAMUTENb B-24, TepMoMeTp 371€KTPOHHBIN, OaHs KOMOMHUPOBAHHAS
nabopatopnas bKJI, nocka ans cymku XuM. OCy/Ibl, BEChl TEXHHUECKHUE, BO/ISIHbIE OaHHU,
mydensHas neus CHOJL, pedpakromerp, BogoHarpesarens, «Acculad VIC-300d3», 6ropeTku u
IpyTas MepHasl mocya.
TexHnuyeckue cpeacrsa 00y4eHus

KomnbroTepHas TeXHUKA, MOAKIIOYEHHAs K ceTu «MHTepHeT» ¢ 00IMUM JOCTYIIOM B
OUOC UT'Y. JlemoHCTpaIlimoHHOE 000pyI0BaHKE, YI€OHO-HATIISAIHBIE TTIOCOOUS, XUMUYECKast
1oCyJ1a, XAMUUYECKUE PEAKTHBBI.

6.2. J/IueH3MOHHOE M MPOrpaMMHoe odecrevyeHne

Microsoft Office Profissional PLUS 2007 (Homep Jluuensuu Microsoft 43037074,
6eccpouHoO)

AntuBupyc Kaspersky Endpoint Security 10.1 (Popyc KonrpakrtNe04-114-16 ot 14
Hos0ps 2016 r KES Cuer NePCI[3-000147 wu AKT or 23 wmos6ps 2016 r
JIn. Ne1B08161103014721370444)


http://window.edu.ru/window/library
http://nature.web.ru/
http://www.rusplant.ru/
http://www.bio.pu.ru/
http://www.chem.msu.su/rus
http://www.chemport.ru/books/index.php?id=16
http://www.issep.rssi.ru/
http://www.students.chemport.ru/
http://library.isu.ru/
http://www.viniti.msk.su/
http://www.extech.msk.su/gnc/vxod.htm
http://www.isf.ru/
http://www.lib.msu.su/
http://www.nsc.ru/
http://www.ras.ru/
ftp://ftp.ras.ru/
gopher://gopher.ras.ru/

Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

B o0OpaszoBaTenbHOM Tpolecce HCHOIb3YIOTCS AKTHBHBIE W HHTEPAKTUBHBIC (HOPMBI
(un(opMaIOHHAas/TIpOOIIEMHAasT JICKIHS, JEKIHUs ¢ OOpaTHOW CBS3bIO; MPAKTHYECKHE 3aHATHUS
(cemuHap Mo OOOOIICHUIO W YIIyOJEHUIO 3HAHHWK C AJIIEMEHTaMH JTUCKYCCHH); MpaKTHYeCKas
paboTta B J1abopaTopuu; caMOCTOsITeNIbHAs paboTa CTYACHTOB (cocraBieHHe Oubmmorpaduu;
pa3paboTKka y4eOHbBIX 33JaHUH U B3aUMOKOHTPOJIb, pad0Ta ¢ KOHCIIEKTOM JICKIIHI, COCTaBIICHHE
TaOJMIl, TIOMCK MaTepHajoB B CETH HMHTEPHET; MOJATOTOBKA M 3allWTa JOKIAJ0B/pedeparos;
KOJIJIOKBHYM), B TOM YHCJI€ TUCTAHIIMOHHBIC 00pa30BaTEeIbHbIC TEXHOJIOTHH, UCTIOIB3YEMbIE TIPU
peaM3anuy PazIUYHBIX BUAOB Y4eOHOW pPabOTHI, pa3BUBAIONINE y OOYYAIOMIMXCS HABBHIKOB
KOMaHTHOW PabOThI, MEXKJIMYHOCTHOW KOMMYHHKAIIMH, TPUHSATHS PEIICHUH, TUICPCKUX Ka4eCTB
U GOpPMHPYIOLIHE KOMIIETCHIUH.

VIll. OHEHOYHBIE MATEPUAJIBI IJI51 TEKYIIEI'O KOHTPOJIA
YCIHHEBAEMOCTHU U ITIPOMEKXYTOYHOU ATTECTAIIUHU

8.1. OueHouHble cpeacTBa AJIsl MPOBEICHHUS TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH

8.1.1. OueHoYHBIE CPeICTBA /Jisl MPOBEAEHHSI TEKYIIero KOHTPOJIA (TeCThl, KOHTPOJIHHBIC
paboThI)
OO6pa3zelr TeCTOBBIX 3a/IaHUM
Bapuant Nel

1. Bbuocdepa- 370 ...

A) COBOKYIHOCTH KHBBIX OPTaHU3MOB,

b) cpena oOuTaHus KUBBIX OPraHU3MOB,

B) COBOKYMHOCTh JKMBBIX OPraHU3MOB, a TaKXKe cpela HX OOUTaHHsA, OO0bEeIUHEHHBIC

BEIIECTBEHHO-OHEPTETHYECKIM OOMEHOM.

2. YKaxuTe BEpHBIH BapuUaHT AJIs MPOJODKEHHUs cienyromen (pasbl: «3Hau€HUE O30HOBOTO
CJIOSI B TOM, YTO OH:

A) nornomiaet nHGpaKpacHOe U3TydeHHEe, THOCTbHOE Il OPTaHU3MOB;
b) mornomaer ynpTpaduoneToBoe U3IydeHUE;
B) nornoraer KUCIOTHBIE OCaAKHU, THOENBHBIE ISl BCETO KUBOTO.

3. O kakoit ¢dopme (U3MUECKOTO 3arps3HCHHUS HACT pPedb, €CIU €ro XapaKTePUCTHKU
cnenyromue: «OCHOBHOM MCTOYHMK 3arpsi3HEHUS — TEXHHUUECKHE YCTPOWCTBA, TPAHCIIOPT;
0COOEHHO XapaKTEepHO Ui TOPOJOB, NMPOMBIIIICHHBIX OOBEKTOB: YPOBEHb 3arpsi3HEHUS
U3MepseTCs B IeuOenax»:

A) TernoBas, I') sanextpomarauTHas,
b) cBeroBas, 1) Mukpobuonorunueckas?
B) mymoBas, E) panuoaktuBHas,

4. VYxaxure BepHbIC YTBEPKIACHUS:
A) Menee 60% MHPOBBIX 3aI1acOB BOJBI COCPEIOTOUYCHO B OK€aHAX U MOPSX;
B) Oxomno 30% MHpOBBIX 3a11acOB BOJIbI COCPEIOTOUEHO B PEKaX M 03€pax;
B) Jlennuky W JT€THUKOBBIC MIANTKH COCPENOTAYMBAIOT MeHee 3% 3amacoB BOJBI HE 3€MHOM
nIape;
I') B Poccun 80% peyHoro cToka MpUXOIUTCS Ha BOCTOYHBIE PaliOHBI, I71€ MPOKUBAET OKOJIO
25% HaceneHus CTpaHbl;
) Yxynuenue kadecTBa MOBEPXHOCTHBIX BOJI MPHUBENIO K TOMY, YTO IMOJIOBUHA HACEJICHUS
3eMiIM He MMEET BO3MO>KHOCTHU I0JIb30BaThCsl B HY)KHOM KOJIMYECTBE JOOPOKauECTBEHHOM
MATHEBOU BOIOH.
(2 mpaBUIIBHBIX OTBETA)

5. VYkaxuTe HEBEpHbIE YTBEPKICHHUS:
A) MunepanbHble yI00peHUsT He0OX0IMMO UCIIOIb30BATh KaK JIOMOJHEHHE K OPraHNYeCKUM
yoOpeHusiM, CTPOro Ciels 3a UX JO3UPOBKOM M CpPOKaMHM BHECEHUS; IPU ATOM HYXKHO



10.

IIOMHHUTb, YTO MHUHUMAJIbHYI0 ONACHOCTb JJIsl 4YEJIOBEKAa MMEET IPHUMEHEHHUE TOJIBKO
AIOXMMHUKATOB Ha XJIOPHOW OCHOBE;

b) lupoxo ucnonb3oBaBumiics B 70-e rr. JJT (ayct) HakarumBajics B OpraHu3Me U
BBI3bIBAJI TSKeEIbIe 3a00JI€BaHNUS;

B) UHcnonp3oBaHue STUIMPOBAHHOTO OCEH3MHA  YBEIMYMBAET 3arpsA3HEHHME  CPEJIbI
0TpabOTaHHBIMU T'a3aMU C MOBBILIEHHBIM COJIEPKAHUEM B HUX CBUHIIA;

') Panee B BEIOpOCAaxX BpEeIHBIX BEIIECTB Mpeodananu ra3oodpasusie coequnerus (70% u3
KOTOPBIX - TOKCUYHBI), TO TENEPb — TBEP/IbIEC BEIIECTBA,

1) CtpykTypa BBIOPOCOB BPEIHBIX BEIIECTB MEHSETCSI CO BPEMECHEM.

(2 mpaBUIIBLHBIX OTBETA)

VYKaKuTe HEBEPHBIE YTBEPKACHUS:

A) BHecenne MHHEpanbHBIX YAOOPEHUI HAaHOCHUT Bpel BOJHBIM OOBEKTaM, MOCKOJBKY IpPH
COBPEMEHHBIX CHoco0ax MX BHECEHHs PACTEHUSIMH yCBauBaroTcs Juiib 50% OT BHOCHMOI
JI03bI, a OCTAJIbHOE B PE3yJIbTaTe MOBEPXHOCTHOIO CTOKA MOIAIAET B PEKU, 03€Pa;

b) XoTs nmectunuapl OKa3blBalOT CUJIBHOE HETATUBHOE BIIMSHUE HA KUBOTHBIX M PACTEHMS,
JUISl 4EJTIOBEKA OHU HE OTAaCHBbI;

B) VYV Bpenureneil cenbCKoro xo3diicTBa OBICTPO BbIpadaThIBAE€TCS YCTOMYMBOCTH K
MEeCTULUAM;

I') Ilectuiuapl yCTOWYMBBI K BO3ACUCTBUIO (DaKTOPOB BHEIIHEW CpEIbl - TEMIIEparype,
COJIHEYHOM paJivalluy U BJIAreE;

/1) Haumenee onacHo rpynmnoii NecTULUI0B ABJISIOTCS XJIOPOPraHUUECKUE COETUHEHUS;

E) Ucnonb3oBanue JIT Taut 0coOO€HHO OOMBIIYIO OMIACHOCTD IS 3I0POBbSI TOIEH;

K) [Mectunmabl He 00a1aI0T CIOCOOHOCTHIO HAKATUIMBATHCS B OPTaHU3ME YEJIOBEKA, TKAHAX
JKUBOTHBIX U PACTECHUM;

3) ®ochoprbie ynoOpeHwsl, Monaaas B BOAOSMbI, BEI3BIBAIOT UX 3apACTAHHUE U THOCIb.

(4 mpaBUIILHBIX OTBETA)

OCHOBHYIO poOJIb B WHULHUPOBAHUU IPOIIECCOB OKUCIEHHUS MpHUMeced B Tporocdepe
UTPAIoT:

A) KHCITOPOJ] BO3TyXa;

b) o30mH;

B) cBoOoaHbBIEC paguKaibl;

I') okcupel azorta;

M) ')xecTKoe U3ITydeHue.

Kakoit raz B crparocepe noriomaer 99% usznyuenuss ConHia B onacHoi uist Guochepbl
Y®-o6nactu?

A) Oy;

b) Os;

B) CClFa;

I') COy;

) H.0.

ATMocdepa 3emiu XxapakTepu3yercs Ti00anbHON TeMIepaTypHO HHBEPCHUEH:

A) B Tponiocepe;

b) B ctpatocdepe;

*B) B Me3ocdepe;

I') B Tepmocdepe;

/1) npaBUJIBHBIMU SBJISIIOTCS HECKOJIBKO M3 NIEPEYMCIICHHBIX BBIILIE OTBETOB.

[To coBpeMeHHBIM NPEICTaBICHUSIM BO3PACT 3€MJIM COCTABIISET:

A) 4.5-5.0 mnpp ner;

b) 10-15 mupn ner;

B) 4x 10" ner;

I') 20 muH ner;

) 5x 10" ner.



11. Yro ciocoOCTBYET 3pO3HH MOYB?
A) kuMmar,
b) noxnu,
B) cenbckoxo3siicTBEHHAs! 1€ATENbHOCTD,
') npoMBbINUICHHAS e TEIIBHOCTD.
(2 mpaBUIIBLHBIX OTBETA)

Kpurepun nepeBoga TecToBOro Oaija B KAueCTBEHHYIO OLIGHKY IIOCiie ampofaiuu U
KBJIMMETPUUYECKON 00pabdOTKH pe3yabTaTOB TECTUPOBAHUS COCTaBIEHBI B COOTBETCTBUU C
TpeOOBaHUSMU K HOPMATUBHO-OPUEHTUPOBAHHBIM TECTaM CpeAHEH TPYJHOCTH:

OIICHKA 2 3 4 5
JIAaIa30H TECT.

6amioB (% ot 10 50 51-70 71-85 85-100
MakKc.)

8.1.2 Ilpumep yueOHoro 3aganuss «OnpenesieHHe NEePMAHTAHATHONW OKHUCJIAEMOCTH
NPUPOAHBIX BOJ JJIsl OLEHKH UX Ka4YeCTBa»
[To3HaKOMUTBCS € JIUTEPATYPOM, OTHOCAILECHCS K METOJAAM XHUMHUYECKOTO aHAJIN3a BOJBIL,
C ILENbI0 MOATOTOBKM K BBHINOJHEHHUIO JIaOOopaTOpHOW paldOThl MO yKa3aHHOM TeMe.
[IucbMEHHO OTBETUTDH HA MIPUBEJCHHBIE HIXKE BOTIPOCHI.

1. Hannume kakoro pona mnpumeceil B Boje oneHuBaeT mnapamerp «llepmaHranatHas
okucigeMocTb»? dusnueckuit cmbicin napamerpa «llepMaHraHatHas OKHCIISIEMOCTbHY,
eAMHULBl ero u3MepeHus. Kakue BUIBI OKHUCISEMOCTH, KPOME NEPMaHIaHATHOW, BaM
W3BECTHBI?

2. Kpatko oOBsicHUTE OCHOBHYIO CyTh MeToAa KyOens, mpuUMeHSeMOro isi IaHHOTO
onpeneneHus. Hanumumre ypaBHeHUsI peakiuii, MPOTEKAIOIINX MTPH TUTPOBAHUU 7

3. Kakoii Tun TUTpoBaHUA MO Kiaccu(UKaIi, OCHOBAHHOW Ha THIIE OCHOBHOM pEaKInu, a
TaKKe 10 MPOIEeyPE OMPEICICHHS IPUMEHSIETCS] B 3TOM METO/Ie?

4. CoOpath 00pa3ipl BOABI Al MPOBEACHUS aHalu3a (MUHUMYM 2) W3 pPa3IAYHBIX
JOCTYITHBIX JIJIsl Bac BOJ0eMOB (00beM He MeHee 200 mut)

8.1.3. Ilpumepsl 3agaHuMii AJ8 KOHTPOJIbHOII padorhl mo Teme «buoreoxmmmueckue
HHKJIbD

1. HasoBure 5 Hambonee pacnpOCTPaHEHHBIX B YEIOBEYECKOM OpraHM3Me 3JIEMEHTOB B
MOpSAJKE YMEHbLIECHUS UX cojepkaHus. Kakumu cBoiicTBaMH aTOMOB 3THX 3JIEMEHTOB
MOXHO OOBACHUTH TOT (DaKT, YTO KOHIEHTpalMs MX B OKpYKalollel cpene ropasio
HIJKE, YEM B YEIIOBEUECKOM OpraHu3me?

2. llpuBeaurte nMpuMepsl MPOLECCOB HEOMOIOTUYECKOTO CBA3BIBAHHUS aTMOC(EPHOro a3oTa.
Hammmumre cxembl peakiuid. B uyeM HMX OCHOBHOE OTJIHYME OT IMPOLECCOB
OMOJIOTNYECKOTO CBSI3bIBAHUS

3. Ilepeuncnure ocHOBHBIE PYHKIIMU coennHeHHH (ochopa B )KUBBIX OpraHU3Max.

CTpykTypa oTuera no JadoparopHoii padore (JIP)

1. ®opmynupoBKa 1T U 3a/1a4 J1a00paTOpHOIl pabOThHI, HAIPUMED : OMPENEICHUE COACPKAHUS
pPacTBOPEHHOTO KHCIOPOJa B pa3IMYHBIX 00pa3max MpupomHOi Boxabl. OIeHKa CaHUTapHOTO
COCTOSTHUSI TPUPOJHBIX BOJJOEMOB Ha OCHOBE 3TOTO MapameTpa.

2.Kpatkoe ommcaHue CyTH NMPUMEHSEMOrO0 METOAa XMMHUYECKOro aHajlu3a, HampuMep MeTona
HOJOMETPUHU.



3. TlpoTokon mpoBeneHUs J1aOOPATOPHOTO aHAIIM3A. Kpatkoe u derkoe omnucaHue
MOCJIEIOBATEILHOCTH ACHUCTBUM, OCYIIIECTBICHHBIX MPHU MPOBEACHUN aHAIN3a, U €T0 PE3yJIbTaThl
( B ITaHHOM CJ1y4yae — pe3yiabTaThl TUTPOBAHUSA).

4. OnucaHue XUMHUYECKHX IIPOIIECCOB, MPOTEKAMIIMX B XOJ€ 3KCIepuMeHTa (ypaBHEHUS
peaxiuii)

5. Pacuer KOHIIEHTpaluy ONpeIesseMOro KOMIIOHEHTa, B IAHHOM CJIydae pacCTBOPEHHOIO B BOJIC
KHCJIOPO/Ia) HA OCHOBAHUU PE3YJIbTAaTOB TUTPOBAHUS.

6. BbIBOIBI O coztepKaHUU KHCIIOPO/ia B BOJC H, HA OCHOBE 3TOT'0, O CAHUTAPHOM COCTOSTHUH
BOJIBI B MCCIICIOBAHHOM BOJIOEME.

Kpurepum oueHku ordyera no jadoparopHoii padore

Kpurepusmu i onieHku otdera 1o JIP sBnstoTcs: moIHOTa U TOYHOCTh (POPMYITUPOBKU
1esIei 1 3a71a4, a TAk’Ke BBIBOJIOB, TOYHOCTh B ONMCAHUH MPOBEICHHBIX HAOIOICHUH,
HaIMCAaHUU YPABHEHUMN PEaKUid, U TJIABHOE - 000CHOBAHHOCTH U MPABWIBHOCTH BBIBOJIOB,
C/ICIIAaHHBIX Ha OCHOBAHWH MPOBEJICHHBIX IKCIICPUMEHTOB.

OT4eT OICHUBACTCS IO ACCATHOAIILHON CHCTEME:

10 6amnoB — otuet BoinoiaHeH Ha 100 % u 6e3 omuboK; T0MycKaeTcs ABe HEIPUHIUITHAIb-
HBIX OIINOKH.

Cuumaercs no 1 Oamny 3a TpU HEMPUHIUIHAIBHBIX OMIMOKY WA OJHY NPUHIIUIHAILHYIO
OmMOKy (HENPABIWIILHOE YPABHCHHUE PEAKIIUHU, HEBEPHBIC XUMHYECKHE (DOPMYIIBI, OIIHOKH B
pacueTax, HelpaBUJIbHOE OOBSICHEHNE WM €r0 OTCYTCTBHE, HEMOIHOE OMMCAHUE HAOIIOICHUH,
HEO0OOCHOBAHHOCTH CJEIIAHHOTO BBIBOJIA).

8.2. OueHo4yHbIe CpeACTBA 1JIsl HTOTOBOI aTrTecTanuu (B hopMe dK3aMeHA)
IIpumepnwiii nepeuenb 60npocos K IK3aAMEHY

1. Yrto takoe Omocdepa? HazoBute ocHOBHBIE 4acTh Omocepsl W TPUBEAUTE MPHUMEPHI
BO3/ICWCTBUS HA HUX KUBOTO BellecTBa. @YHKIIMH KUBOTO BellecTBa B Ouocdepe.

2. Kmaccupukammst snemeHToB B Ouocdepe. [loHsTHe O OHOTEHHBIX JJIEMEHTaX WU
opraHoreHax. Paznmmums MeXay Makpo — M MHKpoOIeMeHTaMu. Poib OHOreHHbIX
3JIeMEHTOB B 6rocdepe.

3. buoreoxmmuueckue IMKIbI, MX XapaKTepUCTUKa W poib B Ouochepe. Tumsl

OMOreOXMMHYECKUX IUKIOB. [loHsTHE O TPUPOAHO-aHTPONOTEHHBIX IIUKJIAX.

broreoxuMuuecKkuil UK a30Ta.

Kpyrosopot dochopa B 6mochepe.

broreoxuMu4ecKkui UK cepbl. bBUOreOXUMHUYECKUI LUK YIJIEpoaa.

KpyroBopor BTOpOCTENEHHBIX 3JIEMEHTOB B Ouocdepe. Ilpumepsl aHTPONOr€HHBIX

HapyumeHni ux bI'X nukios.

8. Crpoenne atMochepsl U H3MEHEHHE €€ OCHOBHBIX IapaMeTpoB (TeMIIeparypa, JIaBICHHUE
XUMHUYECKHH COCTaB) C POCTOM BBICOTHI.

9. Xwummueckwuii coctaB armochepsl. [IponcxoxieHre ee OCHOBHBIX KOMITOHEHTOB.

10. ITapuuxoBblif 3¢ ¢dekt. [I[pHunHbl BOSHUKHOBEHHS U €T0 MOCIEICTBHS.

11. IIpuunHBI BOSHUKHOBEHUS «KHCIOTHBIX OCaJKOB», XUMHU3M IpoIiecca, MOCIeICTBHUS.

12. Kak ¢opmupyercss 030HOBBIM cioil. KakoBbl ero OCHOBHbIE (QYHKUUH. XUMH3M
o0Opa30BaHMs U pa3pylLIeHHs 030Ha.

13. Ilpuuunsl pa3pyuieHus o30Ha B atMocdepe. [locnencTBust 3Toro sSBIeHUs, TyTH pEIICHUS]
POOIIEMBI.

14. Xumunyeckuii coctaB nutocepbl. OCOOEHHOCTH XMMUU JIUTOC(HEPHI.

15. Jlunamuka autocdepsbl U MPOIECChl BbIBETpUBaHUSA. BUIbl M MeXaHM3Mbl XHMHUYECKOTO
BBIBETPHBAHUS.

16. TlouBa Kak cocTaBHas 4yacTb OMoc(hepHl (CTpOSHHE, COCTaB, CBOMCTBA). BHabl XUMUYECKOTO
3arpsi3HEHUs IOYB.

17. Crpaterust CHUXEHUs aHTPOIIOT€HHOT'O 3arPsI3HEHMSI TOYBBI.

18. OOmias xapakTepuctuka Truapochepsl. XUMUYECKHI COCTaB KOHTUHEHTAIBHBIX BOJ.

No ok



19. XuMmnueckuii cocTaB MOA3EMHBIX BOI.

20. Xumus Mopckoit Bojabl. KpyroBopoT HOHOB B MOPCKOM BOJIE.

21. XuMu4eckoe 3arps3HCHHE KOHTHHEHTAIBHBIX U OKeaHWdeckuxX BoJ. (OCHOBHEIE
XUMHUYECKHE 3arpsI3HUTENN BOJIBI.

22. MeTo/ibl OYMCTKH BOJBI (TUTHEBOW BOJBI I CTOYHBIX BOJ).

23. MoHHUTOpHHT OKpYyKatoiel cpepl. OCHOBHbBIE THIIBI MOHUTOPHUHTA.

24. OcHOBHBIC METO/IbI, TPUMEHSIEMBIC JIJISl KOHTPOJISL OKPYKAFOIICH CPE/IbI.

25. OcHOBHBIE THIMBl 3arpsA3HEHUM OKpYXKAlomle cpelbl U COOTBETCTBYIOIIHME 3BEHbS
MOHUTOPHHTA.

26. OcHOBHBIE CTaHIIAPTHI KaduecTBa okpyxatomiei cpenbl. [lonstue o ITJIK, TTJIB.

HUtoroBass arrectamusi — OSK3aMe€H — MpeINojiaraeT  yCTAaHOBJIEHHE  yPOBHS
c(hOPMUPOBAHHOCTH CIEAYIOITNX KOMITETEHITHIA:

[TK-2 Cniocoben obecrieunBaTh pealn3aluio IporpaMm 00y4eH sl Ha OCHOBE
CICIHANIbHBIX HAyYHBIX 3HAHUH B 00JIACTH €CTECTBEHHBIX HAYK U PE3yJIbTAaTOB HAYUHBIX
HUCCIIENOBAHUMN.

Kpurepum ouenku:

OneHKN  «OTJMYHO»  3aCIyKUBAaeT  CTYAEHT, OOHAapyXUBIIUN  BCECTOPOHHEE,
CUCTEeMAaTUYECKOe U TIy0OKoe 3HaHHe Y4eOHOTo MaTepuana JUCHUIUIMHBI, YMEHUE CBOOOJHO
BBITIOJIHSTH 3a/IaHUS, MPEAYCMOTPEHHBIE MPOTrpaMMOl, YCBOUBIIUN OCHOBHYIO JIUTEPATYPYy U
3HAKOMBII C JOTOJTHHUTEIBHOW JUTEpaTypol, peKoMeHaoBaHHOW mporpammoi. Kak mpasuio,
OIICHKA «OTJIMYHOY» BBICTABIISIETCS] YCBOMBIIIMM B3aUMOCBS3b OCHOBHBIX MOHATHH JUCIHUILUIMHBI U
X 3Ha4YeHWe A npuodOperaeMoil mpodeccuu, MPOSBUBIIMM TBOPUYECKHUE CIIOCOOHOCTH B
MOHMMAHUH, U3JI0KEHUH U UCII0JIb30BAHUN YYEOHO-IIPOrpaMMHOr0 MaTepHalia.

O1eHKH «XOPOII0Y» 3aCITyKUBAET CTYJEHT, OOHAPY>KUBIIUI MOJTHOE 3HAaHHE Y4eOHOTO
MaTepHuaa, YCIEIIHO BBITOTHSIIOMUN TPETYCMOTPEHHBIEC B IPOTPaMMe 3a/I1aHHs], YCBOUBIIIUN
OCHOBHYIO JINTE€pPATypy, PEKOMEHIOBAHHYIO B porpamme. Kak mpaBuio, oleHKa «XopoIio»
BBICTABJISIETCS YYAIIUMCSI, TIOKA3aBIIMM CHUCTEMAaTUUECKHI XapaKkTep 3HAHUM 110 JUCITUTUTHHE U
CIIOCOOHBIM K UX CaMOCTOSITEIbHOMY MOTIOJTHEHHIO 1 OOHOBIICHHUIO B XO/I€ JalbHENIIeH yueOHo
paboThl ¥ TPO(HECCUOHATIBHOM e TEIIbHOCTH.

OueHKH «y/JAOBJIETBOPUTEJIbHO» 3aCIy)KHBAae€T CTYIEHT, OOHAPYXHBIIMA 3HaHHE
OCHOBHOTO Y4YeOHOro marepuaga B oObeMe, HEOOXOJAMMOM JUIsl JajnbHeWIed yueObl u
npencrosimeit  paboTel 1Mo  mpodeccuu, CHOpaBIAIOMIMKACA C  BBIIOJHEHHWEM  3aJlaHui,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOu, PEKOMEHIOBAHHOU
nporpammoil. Kak mnpaBuiio, OLIEHKa «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS, IONYCTHUBIINM
MOTPEIIHOCTH B OTBETE HAa HSK3aMEHE M IpPH BBINOJHEHUM AK3aMEHALMOHHBIX 3aJaHuil, HO
oOnamamuM HEOOXOAWMBIMU  3HAHUSMU NI HMX YCTPAaHEHUS MOl PYKOBOJCTBOM
npernoaaBaress.

JlokymeHT coctaBieH B cooTBeTcTBUH ¢ TpeboBanusmMu @I'OC BO 44.04.01 Ilenaroruyeckoe
oOpa3oBanue (kBanugukanus (CTENEeHb) «MarucTp»), yTBepKIeHHbIH NprukazoM MuHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoii @eneparun Ne 126 ot «22» despans 2018 r.

Pa3paboTumnk nporpaMmbl: KaHJl. XuM. Hayk, AoueHT kadenpsl EH/] EBcradnena U.T.

Hacmoawana npozpamma He Modxcem Oblmb 60CHpOU3GedeHa HU 6 KaKoul ¢hopme oe3
npeosapumenbHo20 NUCLMEHHO20 Pa3peuleHus Kagheopvl-pazpadomyura npozpammel.



