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|. IIEJIA ¥ 3AJIAYH JACHUATIIAHBI (MOIYJIST):

OCHOBHOH HeJIBI0 U3YyYEHUS TUCUUIUIMHBI «XUMUS OKPYKAIOLIEH cpebl» ABISETCS MOJ-
rOTOBKa MaruCTPaHTOB K IPUMEHEHUIO (PyHJAMEHTAJIbHBIX 3aKOHOB M MOHATUI KJIacCHYECKOM
XUMHHU JUTSE U3y4eHHs] 00BEKTOB, HaXOAIIUXCA B OKpYysKatoulei cpeae. Ha ocHoBe 3Tux 3HaHUA
ChopMHpOBATh Yy CTYJEHTOB MarucTpaTypbl NPUHUUIHAIbHBIE MOJXO/bl, HABBIKM U IPUEMBI
OpraHu3aiui y4yeOHOM M MCCIETOBATENBCKOW JEATENIbHOCTH HIKOJBHUKOB B 00JAaCTH XUMHH
OKpY’Karollel cpesbl npolecce B IpodecCHOHATBbHON Ne1arornyeckoi AesTelIbHOCTH.

OcHOBHBbIE 32Ja4H TUCLUIUINHBIL
— W3Y4YUTb XUMHYECKHHA COCTaB U METOABI ONPEICIICHU XUMUYECKOIO COCTaBa KOMIIOHEHTOB
OKpY’KalolIel cpenbl, a TaKKe€ OCHOBHBbIC (DM3MKO-XMMHUYECKHE IMPOIECCHI, MPOTEKAIOUINE BO
BCEX OCHOBHBIX 4acTsX Ouoc(epbl, KaKk OCHOBY JUIsl IOATOTOBKU I€1aroroB K MCCIIEI0BATENb-
CKOM paboTe co MIKOJLHUKAMHU B 3TOH cdepe;

— paccMOTpeTh OMOr€OXMMHUYECKHUE IMKJIbI OCHOBHBIX OMOI'€HHBIX 3JEMEHTOB U XUMHYECKUX
COCIMHEHUH, BXOJAIIUX B COCTaB KUBOM U HEXKUBOU IIPUPOJBI;

— BBIAIBUTh XUMHYECKYIO CYIIHOCTb IJIOOQIbHBIX MPOLIECCOB, MPOMCXOJAIINX B OKPYKAIOLICH
Cpele B pe3yJIbTaTe XO35MCTBEHHOU JIEATEILHOCTH YEJIOBEKA;

— IIOKa3aTh BO3MOKHOCTH IIPUMEHEHUS NOJyYEHHBIX 3HAHUN U METOJ OB MCCIEAO0BAaHUSA VISl U3Y-
YEeHUs IPUPOIHBIX 00BEKTOB B TpoIecce Mpo(hecCHOHAIBHON MeIarorniecKon AeITeNbHOCTH.

1. MECTO IUCHUIIJIMHBI B CTPYKTYPE OIIOII:

2.1. YuebHas qucHMIUIMHA (MOIYJB) OTHOCUTCS K YacTH MPOTrpamMMsbl, GopMupyemMoil ydacTHU-
KaMU 00pa3oBaTeIbHbIX OTHOILIECHUM.

2.2. JIns u3y4eHus: JTaHHOW y4eOHOW JMCIUIUIMHBI (MOMYJIsl) HEOOXOAMMBI 3HAHUS, YMECHUS U
HaBBIKH, (hOpMUpYEMble MPEALIECTBYIOIIMMHU AUCHUIUIMHAMU (B OakanaBpuare). aHaJUTHYe-
CKasl XMMHUsl, HEOpraHu4eckasi XUMusl, OpraHu4ecKasi XuMus.

2.3. Ilepedenp mocneayromux y4eOHbIX AMCLUUIUINH, A KOTOPBIX HEOOXOIUMBI 3HAHUS, yMe-
HUS ¥ HaBBIKH, (POpMUpYEMbIE TaHHON y4eOHOM TUCIUILINHOM:

b1.B.05 Xumus xu3Hu

b1.B.06 I'no6anbHble U pernoHalIbHbIE TpaHCPOPMAIIMH SKOCUCTEM

I1l. TPEBOBAHUA K PE3YJBTATAM OCBOEHUA JUCIUIIJINHBI (MOIYJIA):

[lepeueHp IaHUPYEMBIX PE3yJIbTATOB 00YUEHUS 110 TUCHHUILUIMHE (MOJYJII0), COOTHECEH-
HBIX C MHAMKATOPaMH JOCTH)KEHUS! KOMITETeHIINH

Komnerenuus NuaukaTopbl KOMIETEHIHI Pe3yabTaThl 00y4eHHUs

I1IK-2 NJIK-2.1. 3HaeT: pyHIaMEHTAJIbHbIE 3aKOHBI U MOHS-
Cnocoben obecne- | AHaTU3UPYET W TPAMOTHO H3- | THS XMMHUH, JIEKAIIME B OCHOBE IIPOLIECCOB
queamosv peanusa- | jaraer crueluajibHbIC Hay4HbIC u HBHGHI/IP'I, IMPOTCKAOIINX B Opr)KaIOHlef/'I

yuro npocpamm | sgagugd N0  AUCHUIIMHAM | CPCIC.
00yUeHUss Ha OCHO- CTECTBCHHOHAYYHOIO LHKia, | YMEET: TIPUMEHATH OCHOBHBIC 3aKOHBI M

6¢  CNeYudambHbIX | nevopctpupyer  mommmapue | METOABL XHMAM K H3YYEHHIO 00BEKTOB B
HAYYHLIX 3HAHUL 8 OKpY)Karollle cpeae, BBIABIATh XHUMUYe-
obnacmu ecme- CKYIO CYIHOCTb 3KOJOIMYECKHX MPOOIIeM.
CMBEHHbIX HAYK U BJIQJICCT: METOJAMHU SKCIEPUMEHTAIBHOIO

UCTIONIB30BAHUS HAYYHOTO CO-
JepkaHusi B po¢ecCUOHANb-
HOM 00pa30BaHUM.

pe3yibmamos UCCIIEJOBAHHS XHUMHUYECKOTO COCTaBa
HAYYHBIX  UCCTE00- KOMITOHEHTOB OKPYKafoIeH cpe/ibl, HaBbI-
BaHU. KaMu 0e3011acHOro OOpaIleHusi ¢ XUMHUYe-

CKHMH BCIIECCTBaAMU.




NIAK-2.2.

JleMOHCTpHpYET Clrieluanb-
HbIE YMEHHUSI CAMOCTOSITENb-
HOT'O IIPOBEJICHMS €CTECTBEH-
HOHAYYHBIX UCCIIEOBAaHUN U
UCIIOJIB3YET UX B CBOEH Ilesa-
TOTUYECKOH JESITEIIbHOCTH.

3HAET: METOAbI aHaIM3a JaHHBIX, HE00XO-
JTUMBIX JJI TIPOBEJICHUSI KOHKPETHOTO HC-
CJIeIOBaHMsI B 00JIACTH XHMHU OKPYKaro-

LIEH Cpelbl.

yMeeT: OpraHu30BaTh HccienoBaHue o0y-
YAOMIMXCA B 00JaCTH XUMHH OKpYKaro-

el cpepbl.

BJIAJIEET: METOJAMH HAy4yHOI'O HCCIE0Ba-
HUS B 00JacTU XMMHUHU OKpYXKarouiei cpe-

IIBL.

IV. COAEP/)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

4.1. O6beM TUCUMILIMHBI (MOYJIs1) U BUAbI Y4eOHOH padoThI

Bua y4eOHoii padoThI Bcero ua- Cemectp (-b1)

coB / 3a- 3

YeTHBIX

eTMHHIL

OuHoe
AyauTOpHBIE 3aHATHS (BCEro) 20 20
B Tom uuce: -
Jlextuu (JIek)/(Dnektp) 6 6
[Tpaxtrueckue 3anstus (I1p)/ (Onextp) 14 14
JlaGopatopusbie pabotsl (J1ab)
Koncyabrauuu (Konc) 1 1
CamocrositenbHas padora (CP) 87 87
Bun mpomexxyTouHOl aTTecTanuu (9K3aMeH), Yachl 31 31
(Kontpoms)
KonTpons (KO) 5 5
KonTakrHas padora, scero (Konr.pa6)” 26 26
OOGm1as TpyI0€MKOCTb: 3a4E€THBIE €MHULIBI 4 4

4Jachl 144 144




4.2. Conep:xkaHue y4eOHOro MaTepHuaJia TUCIUINIMHBI

PA3JIEJI 1. IPEAMET 1 OCHOBHBIE ITOHATUS XUMUU OKPYXXAIOIEN CPE/IBI.
XUMUYECKUE 3JIEMEHThBI B OKPYXXAIOIIEN CPEJIE. BMOTEOXUMUNYECKHUE
[IUKJIBI.
1.1. TIpeamer kypca «XUMHS OKPY>KaOLIEH Cpebl». 3arps3HEHUE OKPYXKAtOIIEeH Cpeibl.
1.2. DneMeHnThl GMOTEHHBIE U BTOpOCTENEeHHbIe. MUKPO- 1 MakpolsieMeHThl. Knaccudu-
Kallisg XMMHUYECKUX 3JIEMEHTOB B OKpYXKalollel cperie.
1.3. biiounas Mozienb KPYroBOpOTa OMOT€HHBIX AJIEMEHTOB. bHOreoXnuMuyeckue UKIIbI
OCHOBHBIX OMOTE€HHBIX 3JIEMEHTOB.
1.4. Xumnueckue 3arpsasautenu OC, knaccudukanus. X HCTOYHUKU U pacIpoCTpaHe-
Hue B OC.
1.5. Dkonoruyeckue CTaHAapThl 1 HOPMATHUBBI.
PA3JIEJ 2. XUMUA ATMOCOEPBI. OKOJIOTUYECKUE [MTPOBJIEMbI ATMOC®EPHI.
2.1. CtpoeHne 1 XMMHYECKHIA COCTaB aTMOC(EpHI.
2.2. NcTOYHMKY 3arpsi3HEHUS aTMOC(EPHI.
2.3. I'moGainbHbIe 9KOJOTHYECKHE MPOOIeMbl aTMOC(hEpPBl, KX CYITHOCTh U IMYTH MPE010-
JICHUS.
PA3IEJ 3. XUMUS JINTOCOEPHI Y TUJIPOCOEPLL. MOHUTOPUHT BOJHOM CPE/IbI
N JINTOCDEPHI.
3.1. Xumus autochepsl. IKOIOrHUECKUE TPOOIEMbI TUTOCHEPHI.
3.2. Xumus ruzpocdepsl. IKOIOTnIecKre IpoOaeMbl THAPOCHEPHI.
3.3. MOHHMTOPHUHT BOJIHOHM CpeJIbl M IUTOC(HEPHI.
3.4. Tumnbl 1 3BeHbss MOHUTOpHHTA. ONITUMaTBHBIE TApaMETPBI cpebl oouTanus. [Ipe-
nenbHO-nonyctumas konnentpanus (I11K). [Ipegensno-nonyctumsiii Beiopoc (ITIB).



4.3.

Pa3zgesanbl u TeMbl AUCHMILUIMH (MO1YJIeH) M BUbI 3aAHATHI

No Buabl yueOHo# padoThl, BKJIKYAs CAMOCTOSITEb- OuenouHbIe ®opmupyembie | Bcero
wn HaumenoBanwe pa3ziena / TeMbl HYI0 pa0oTy 00y4aroIuXxcs, NPAKTHYECKYI0 MOAT0- MaTepHAIbI KOMIETEeHI[HH (B ua-
TOBKY (IIPH HAJMYUM) U TPYA0EMKOCTH (B Yacax) (MHAMKATOPBI) cax)
) p— IIpaxr. JIao. .| cpc
3aHATUSL | 3aHATHSA
1 [IpenMeT 1 OCHOBHBIE IOHATHS XH- Ortuer o
MHUHU OKPYKAIOIICH cpebl. XuMuie- 1 5 ) 20 nabopaTtopHoi NIKnk 2.1-2 23
CKHE 3JIEMEHTHI B OKPYXKAroIei pabore,
cpene TECTUPOBAHUE
2 Xumust atmochepbl. DKOJIOTHYECKHUE 3 ) 27 Tectupopanue NIKnk 2.1-2 30
po0eMbl aTMOCchepbl
3 Xumus ruapochepsl u utochepsl. Oruer no nabo-
MOHUTOPHHT BOAHOU CPEIbI U JIH- 2 12 - 40 paTopHo# paborTe, MKk 2.1-2 44
TOC(EpbI TECTUPOBAHUE
Kontposnb 31
Hroro 6 14 87 138

*[lepedeHb TEM BO3MOKHBIX JaOOPATOPHBIX PadOT:

. OnpeneneHre KUCIOTHOCTH MOYBBI.
. OnpeneneHne BIaXKHOCTH MTOYBBI.
. 'umncoBanue NoYBkI.

. OHpeI[CJ'IeHI/IC HUTPATOB B ITOYBC.
. OHpGI[CJ'ICHI/Ie TAXCIJIBIX MCTAJIJIOB B ITOYBCE.

. MUKpOXUMHUYECKUI aHAIN3 30JIbI.
. Onpenenenre kKapOOHATHOM KECTKOCTH BOJIBI.

O 01N DN K W~

. OHpCI[eJ]eHI/IC XJIOPOPraHNYCCKUX MNCCTUIUIAOB B ITOYBEC.

. Onpenenennie cymmbl 0OMeHHBIX ocHOBaHu# (1o Kanneny-I unpkoBuity).

10. Onpenenenue o61ien KeCcTKOCTH (CyMMbI HOHOB KaJbIIMsI U MAarHusl) TPUIIOHOMETPUUYECKUM METOJIOM.
11.0mpenenenue MOHOB TSXKEIBIX METAIIOB, HUTPATOB U (pocdaToB B BoJE.
12. Onpenenenne MUHEpAIU3aIMH BOJbI METOJIOM KUKOCTHON MOHOOOMEHHON XpoMaTorpaduu.

13. Onpenenenre pacTBOPEHHOTO B BOJI€ KMCIOPO/Ia.

14. KonnyecTBEHHOE ONpEeTeHne OKCUIa yriepoaa B BOJIE.




4.4. MeroanvecKHe YKa3aHHMSA 10 OPraHU3ali CAMOCTOSATEJILHOI padoThHI CTY/ACHTOB.

CamocrodrenbHas paboTa MoJIpa3yMeBaeT, YTO CTYACHTHI, NIPEXKAE BCEro, ydarcs caMmoCTOs-
TCJIIBHO HpI/IO6peTaTL U MIPUMCHATH 3HAHUS 11O U3yHaCMOMY MPCAMCTY, UCKATh U HAXOAUTH HYK-
HbI€ Ul HUX CPeJICTBA OOy4eHUs] U MICTOUYHUKHM MH(pOpMauy, yMeTh paboTarh ¢ 3Toi nHpopma-
IHACH.

CamocrodrenbHas paboTa CTyAE€HTa HalpaBieHa Ha YNIyOleHue 3HaHUH IO H3ydyaeMOMY
IpeaMeTy, a Takke Ha (OpMUPOBAHHE YMEHUH CAMOCTOATEIHHO MTPOBOJUTH aHAIM3 U CHHTE3 Ha
OCHOBaHMHU UMEIOILEroCcs MaTepuaia.

B pamkax uzyyaemoii oucyuniunsl npeonazaromca cieoyoujue hopmsl camocmoamesisb-

Houl pabomol:

e YyeOHoe 3aJaHHe - BUJI IOPYYCHUS MPEMOaBaTelNs CTYIEHTY, B KOTOPOM COAEPKHUTCS Tpe-
OOBaHME BBIOJHUTH Kakue-TUOO y4ueOHBIE (TEOPETHYECKHE W TPAKTHUYECKUE) IEHCTBHSL.
Kputepuu o1ieHKH 10 KaX10My 33JaHHIO MPEeroaBareib BRICTABISET TOMOIHUTEIBHO.

o JIOKJIAJ/KOHCIEKT - KPAaTKOE H3JIOKEHUE B NMHCHMEHHOM/YCTHOM BuUie (8 obveme 0o 15
cmpanuy A4 wpugpm TimeNewRoman 12 xeanv uepez 1 unmepean/ 1 cmpanuya A4 ons 0o-
K1aoa) colep:KaHus MPOYUTAHHON KHUTH, HAy4YHOH paboThl, COOOIIEHHE 00 UTOrax U3y4eHus
HayyHOU npobiemMsl. Kak mpaBuiio nMeeT HayqHO-HH(POPMAIIIOHHOE 3HAYCHHE.

Pedepar npencrasnsercs Ha 3JIEKTPOHHOM HOCHUTENE U JOJDKEH COIEP)KaTh CIEAYIOUINE pas-
JIeNIbl: TUTYJIBHBIN JIMCT, COJEpIKaHue, BBEJCHUE, OCHOBHAs 4acTb, 3aKJIIOYEHUE, CIIUCOK HC-
MOJIb30BaHHOW suTeparypsl. [lpu moaroroBke pedepara CTyaeHTHl UCHOIB3YIOT YUYEOHYIO U
CHEUHATBHYIO JIUTEPATYPY, )KypHAIbHBIC CTaThbU, CIIpaBOYHHUKH. [Ipu 3amuTe pedepara HeoO-
XOIUMO TOKa3aTh 3HAHUE JIUTEPATyphl 10 U3y4aeMoii mpolieMe, aKTyalbHOCTh, yKa3aTh OC-
HOBHBIE Pa3/elibl HAyqyHOTO pedepara v CYIIHOCTh W3JIaraeMbIX MOJOKEHHH, CIIeNaTh BBIBO/,
¢ 0003HaYEeHUEM MPAKTHUECKONH M HayyHOM 3HAUUMOCTH TeMbl HccienoBaHusi. CBOeBpeMeH-
HO€ M KauyeCTBEHHOE BBHINOJHEHHE pedepara BOSMOXKHO JIMIIL MIPHU IJIAHOMEPHON CaMOCTOs-
TEJIbHOM paboTe M MOCEIIEHWH KOHCYIbTAallUi, PacUCaHHe KOTOPBIX COIVIACOBBIBAETCS CO
CTYJIEHTaMH.

[TaTrbannbpHast oleHKa 3a pedepaT CKIabIBACTCS CONIACHO KPUTEPHUSIM: aKTyaJlbHOCTb, JIAKO-
HUYHOCTh U3JIOKEHMSI, CTHIINCTUYECKAasi U peueBas IPaMOTHOCTh B TEKCTE, CaMOCTOSTEINb-
HOCTb MBIIIUIEHUS C 3JIEMEHTaMH TBOPYECKOTO BOOOPAXKEHUS, PACKPHITHE TEMBI, HCIIOJIb30Ba-
HUE MIEPBOMCTOUYHUKOB, BHIBOJIB.

e Tuloccapmii — ciMcoK TEPMHUHOB, MOHATHH, TEOPHHA B paMKax MPeIMETHON 00acTu ¢ UX 00b-
SICHEHHEM (pazmep u ghopma mezaypyca 0208apusarOmcst UHOUSUOYATIbHO CO CHIYOEHMOM).

e [louck marepuaioB B cetu MHTepHer — no npeanaraemoil st CPC teme cTyaeHT ocy-
IIECTBJISIET MOUCK COBPEMEHHBIX BO33PEHUH, OMMCAHUNM TOYEK 3pEHHUIl Pa3IMYHBIX aBTOPOB.
Htorom pabotsl siBisiercst daitn MS Word ¢ uznokeHneM ykazaHHOTO BOIPOCA U CCHUIKAMU
Ha UCTOYHHUKU (0Ovem He menee 2-x neuamuvix cmpanuyvl A4 wpugpm TimeNewRoman 12
Keanb yepes 1 unmepean u e MeHee S-mu UCMOYHUKOG O/ OOHOLU MeMbl).

e CocraBiieHHe TeCTOB, NMpe3eHTAlMi — MMOATOTOBKAa HE MeHee 10-TH TeCTOBBIX 3aJaHUN IO
OTJENBbHON TeMe B TpPEX OCHOBHBIX (hopMax (CBOOONIHBIM BBOA, BHIOOp BapuaHTa, COOTBET-
cTBHE) UM (haitna npezeHTanuu He MeHee 10 crnaiioB ¢ WUTIOCTpaLUsAMH, CCHUIKAMU Ha HC-
MOJIb3yeMbIe UICTOYHUKH (HE MeHee 3-X).

e Ortuer no 1adoparopHoii padoTe — HA OCHOBaHUU MPOBEIECHHOIO SKCIEPUMEHTA M aHAIN3a
TEOPETUYECKOT0 JIEKIIMOHHOIO MarepHuaja WIM Marepuana yuyeOHHKa COCTaBIISETCS OTYET,
BKJIIOYAIOIINN Ha3BaHUE, (OPMYITHPOBKY LENH, MPOTOKOI HAOMIOEHUI, ypaBHEHUSI TIpOTe-
KaIOIIMX peakluil 1 oObsicHeHHEe HaOII01aeMbIX SBJICHHM, @ TAK)KE BHIBOIBI.

B 1ienom, opranuzanusi CaMoOCTOSITETLHON pabOThl KOOPIMHUPYETCS C TOMOIIBIO MAaTepHAIIOB,

BBICTAaBJICHHBIX B 00pa3oBarensHOM moptane UI'Y (http://educa.isu.ru).

4.5. IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (MP0eKTOB) (MPH HAJUYNM). YUEOHBIM I1J1a-
HOM H€ IPelyCMOTPEHO HaNMCaHHE KYPCOBBIX PadoT (IIPOEKTOB).


http://educa.isu.ru/

V. VYEBHO-METOJINYECKOE 1 HTH®OPMAIIMOHHOE OBECITEYEHHUE JNC-
UTIAHBI (MOY.JIA)

a) OCHOBHAs JIUTEepaTypa:

1. 3unoB E. A. Xumus okpyxkaromieil cpensl [DnekTpoHHBIH pecypc]: yued. mocodue /
E. A. 3umoB. - DOBK. - Hpkyrck: HWI'Y, 2006. - Pexum jgocrymna:
https://isu.bookonlime.ru/. - Heorpanuu. noctymn. - ISBN 5-9624-0091

2. Dxonorudeckas 3kcrieptusa [Teker] : yaednoe mocooue / B. K. Jlonuenko, H. JI. CopokuH ;
pen. B. M. ITutyneko. - 2-e u3f., crep. - M. : Axagemus, 2005. - 480 c. - ISBN 5-7695-2349-
2 :(2009Kk3.)

3. Dxomorus [Teker] : yue6. mocobue / A. B. Toraii [u ap.]. - M. : U3a-Bo FOpaiir, 2011. - 407
c. : mi. ; 21 cm. - (OcHOBHI HayK). - ABT. yka3. Ha 00op. TUT. J. - bubmuorp.: c. 404-407. -
ISBN 978-5-9916-0810-7 : (11 3k3.)

4. Huxkudopenko, FO. FO. Dxonorudeckas sxcrepTusa [ DIeKTPOHHBIH pecypc] : ydyeOHoe moco-
oue / 0. 1O. Hukudopenko. - DnekTpoH. TekcToBbie naH. - KpacHomap : Ky6l'AY, 2019. - 80
c. - Pexum pocryna: https://e.lanbook.com/book/171555, https://e.lanbook.com/img/
cover/book/171555.jpg. - OBC "Jlaus". - Heorpauuu. noctym. - ISBN 978-5-00097-889-4

0) 10MOJIHUTE/ILHAS JUTepaTypa:

1. Komnsuiosa, JI. K. [IpakTukym no XuMH4Y€CKOMY MOHUTOPUHTY OKpyxarorieit cpeanl [Tekct] /
JI. N. KombuioBa. - Upkytck : UT'TIY. Y. 1 : MonuTopHHT 1o4B : npakTukyM. - 2003. - 60 c. -
ISBN 5-85827-107-3 : (11 3k3.)+

2. Tonmosckas, JI. @. Xumus oxpyxaromei cpeasl [Texcr] : yueb. mansg ctyd. By3oB /
JI. ®@. I'onpoBekast. - 2-¢ uza. - M. : Mup ; M. : bunowm. Jla6. 3nanmii, 2007. - 295 c. : un.; 20
cM. - bubmmorp.: ¢.290-293 . - ISBN 5-03-003778-0. - ISBN 5-94774-608-5 : (4 2x3.)+

3. Kombuona, JI. U. Beenenue B skonorudeckyto xumuio [Tekcrt] : yue6. mocobue / JI. H. Ko-
nbiIoBa ; Hayd. pea. H. @. UepHos. - Upkyrck : UT'TIY, 2000. - 244 c. - ISBN 5-85827-112-X
: (28 3Kk3.)+

4. Komnsiuona, JI. . XuMuyeckuii MOHUTOPUHT OKpysKaroriei cpesl [Teker] : yuel. mocodue /
JI. U. KonbutoBa ; MpkyTckuii rocyiapcTBeHHbIHN nenarorndeckuii yausepceuret (MpkyTek). -
Upkyrck : UTTTY, 2008. - 156 c. - ISBN 978-5-85827-411-7 : (20 7x3.)+

5. Jloxunuenko, O. B. Dxonorunyeckas xumus [Tekct] : yue0. mocobue / O. B. JloxxkHUYEHKO. -
M. : Axagemus, 2008. - ISBN 978-5-7695-4683-9 : (20 »k3.)+

6. 3amaun ¥ BOIPOCHI MO XUMHH OKpyxkaromed cpensl: yded. mocobue / H. II. Tapacona,
B. A. Ky3nenos, A. B. MainikoB. - M.: Mup, 2002. - 368 c. - ISBN 5-03-003445-5 (5 sk3.)+

B) JIMIIEH3UPOBAaHHOE MPOrPaMMHOe ofecneyeHue:

Microsoft Office Profeissional PLUS 2007 (Homep numensun Microsoft 43037074, 6eccpouto)
AntuBupyc Kaspersky Endpoint Security 10.1 (®opyc KontpaktNe04-114-16 ot 14 HOs0ps
2016 r. KES, cuer Ne PCI3-000147 wu AKT or 23 HosbOps 2016 .
JIum. Ne 1B08161103014721370444)

r) 6a3pl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H MIOMCKOBbIE CHCTEMbI:

catalog.iot.ru — karamor oo6pa3oBaTeIbHBIX pecypcoB ceTi HTepHET

www.ed.gov.ru — caiit ®eaepanbHOr0 areHTCTBa 1Mo 00pa3oBaHi0 MUHHCTEPCTBA 00pa30BaHUS
1 Hayku PO

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

http://nature.web.ru/

http://www.rusplant.ru/

Www.bi0.pu.ru — caiit Cankr-IlerepOyprckoro rocy1apcTBEHHOTO YHUBEPCUTETA
www.chem.msu.su/rus — caiit xumudeckoro ¢axkyiastera MI'Y

WwWw.chemport.ru — XuMHUYeCKuil callT


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
https://isu.bookonlime.ru/
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

WWW.1SSep.rssi.ru — caiit CopocoBckoro 00pa3oBaTebHOTO XKypHaia
www.students.chemport.ru — caiit cTyaeHTOB-XUMHKOB

DNEKTPOHHEBIE aapeca ONOITNOTEK.

http://library.isu.ru/ - Hayunas 6ubaunorexa UT'Y.

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

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

Cepep MexayHapogHoro Hay4aHoro ¢onma, Mocksa http://wwwe.isf.ru/

Cepsep Hayunoii ounbamorexks MI'Y, Mocksa http://www.lib.msu.su/

Cepsep "Axagemroposok", HoBocubupck http://mww.nsc.ru/

Cepsepsl PAH, Mockaa http://www.ras.ru/ , ftp://ftp.ras.ru/, gopher://gopher.ras.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

6.1. Ilomemenus 1 000pyI0BaHHE

[Tomemienust — y4eOHbIC ayTUTOPUU UIS NIPOBEACHUS YUEOHBIX 3aHATHH, MPETyCMOTPEH-
HbIX yueOHbIM mianoMm OITOIT BO 6akanaBpuata, ocHaIeHbl 000pYJOBAHUEM M TEXHUYECKUMU
CpeAcTBaMu O0yYEeHHS.

[Tomemenust uis CaMOCTOATENBHOM PabOThl O0YYAIOUIMXCS OCHAIIEHBI KOMIIBIOTEPHOMN
TEXHUKOH C BO3MOXKHOCTBIO TOAKIIOUEHHS K cetn «MHTepHeT» m obecriedeHneM AOCTyna B
3MEKTPOHHYIO0 HH(OpMaIIMOHHO-00pa3zoBaTenbhHyto cpeny OI'BOY BO «UT'Y .

Oo0opynoBanue

Xumudeckas nabopaTopusi, BMeIaronas He 0onee 15 yenoBek, cHaOxkeHHas 1abopaTop-
HBIM 000PYOBaHUEM: BBITSDKHBIC IKA(BI, TUIMTKHA Ja00paTopHEIC (4 MIT.), BOASHBIC OaHU, IICH-
Tpudyra, BRIIpAMUTETs B-24, TepMoMeETp 37IEKTPOHHBIN, OaHS KOMOMHUPOBaHHAs JabOpaTOpHas
BKJI, mocka msist CyIIKHM XUM. TIOCYIbI, BECHI TEXHHUECKUE, BOISHBIC OaHU, MyQelbHas 1edb
CHOJI, pedpaxromerp, BogoHarpesarens, «Acculad VIC-300d3», 6ropeTku u aqpyras MepHast
nocyna.

TexHnueckue cpeacTsa 00y4eHust

KommnbroTepHast TeXHUKa, MOAKIIIOYEHHAs K ceTh «THTepHeT» ¢ 00IIHMM JOCTYIIOM B
OUOC UI'Y. [leMoHCTpallMOHHOE 000pyI0BaHKe, y4eOHO-HATJIsAHbIe TOCOOUs, XUMUYECKas
10Cy/1a, XAMHYECKUE PEaKTHBBI.

6.2. JInueH3uoHHOE U MPOrpaMMHOe o0ecriedyeHue

Microsoft Office Profissional PLUS 2007 (Homep Jluuensuu Microsoft 43037074, Gec-
CPOYHO)

AnTusupyc Kaspersky Endpoint Security 10.1 (®opyc KontpaktNe04-114-16 ot 14 HOs16-
pa 2016 1™ KES Cuer NePCIL[3-000147 m AKT or 23 wosb6ps 2016 r
JIn.Ne1B08161103014721370444)


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. OBPA3OBATEJ/IBHBIE TEXHOJIOTUA
B oOpa3oBaTenibHOM Mpollecce HCHOJB3YIOTCS AKTUBHBIE M WHTEPAKTHBHBIE (DOPMBI
IIPOBEJCHUS 3aHATHM (AMCTAHLMOHHBIE TEXHOJOIMH, TIPYIIOBbIE JUCKYCCHUU, MPAKTHUUECKUE
3aHATHA B J1a0OpaTOpuu), pa3BUBANOIIKME Yy OOYYaIOIIMXCS HABBIKOB KOMAaHIHON paboThl,
MEKIMYHOCTHOW KOMMYHHKAIMH, TPUHATHS PEUICHUH, JTUAEPCKUX KaduecTB U (HOpMUpYIOIINE
KOMIIETECHIIVH.

Vill. OHEHOYHBIE MATEPHUAJIBI IJIS1 TEKYIIEI'O KOHTPOJISA YCIIEBAE-
MOCTHU U TPOMEXXYTOYHOM ATTECTAIIUA

8.1. OueHo4Hble MaTepUAJIbI /ISl IPOBEAEeHHU TeKYIEro KOHTPOJIsl yClIeBaeMOCTH

8.1.1. OneHouHble MaTEePHUAJIbI JIA MPOBeIEHUsI TEKYIIEro KOHTPOJIs (TECThI, KOHTPOJIbHBIC
paboThI)
OO0pa3ell TeCTOBBIX 3a/1aHUN
BapuanTt Nel

1. Bbuocdepa- 310 ...

A) COBOKYITHOCTb JKMBBIX OPTaHU3MOB,

b) cpena o6uTanus JKUBBIX OPraHU3MOB,

*B) COBOKYITHOCTh KUBBIX OPTaHU3MOB, a TAKXKE Cpe/ia MX OOUTAaHHS, OObCTUHCHHBIC BEIIle-

CTBEHHO-PHEPTreTHUYECKUM OOMEHOM.

2. YKaxuTe BEpHbIH BapuUaHT AJIs MPOJODKEHUS cienyromei (paspl: «3Haue€HUE O30HOBOTO
CJIOSI B TOM, YTO OH:
A) nmorJoniaer vHppaKpacHOE U3TyUYCHUE, THOCITBHOE ISl OPTaHU3MOB;
*b) mornomaet yapTpaduoieTOBOE U3TyUYCHUE;
B) nornoraer KUCIOTHBIE OCAAKH, THOENBHBIE ISl BCETO KUBOTO.

3. O xakoit popme HU3MUECKOTO 3arps3HEHHs UJIET pedb, €CIM €r0 XapaKTEePUCTUKU CIEAYIO-
me: «OCHOBHOM UCTOYHUK 3arps3HEHUSI — TEXHUYECKUE YCTPONCTBA, TPAHCIIOPT; OCOOCHHO
XapaKTEepHO IJISl TOPOJOB, MPOMBIIIJICHHBIX O0OBEKTOB: YPOBEHb 3arps3HEHUS U3MEPSETCS B

nenuoenaxy»:

A) TemnoBas I') anekTpomaruuTHas

b) ceroBas 1) mukpoOuoIornyecKas
*B) mrymoBas E) pagnoaktuBHas

4. VYkaxure BepHblE YTBEpK/IeHUs (2 MpaBUIIbHBIX OTBETA):
A) Menee 60% MHpPOBBIX 3a11aCOB BOJBI COCPENOTOUEHO B OKEAHAX U MOPSIX;
b) Okomo 30% MUPOBBIX 3aMacoB BOJIBI COCPEOTOUYEHO B peKaxX U 03epax;
B) JlenHuku u neHUKOBBIE LIANKH COCPEIOTaYMBAOT MeHee 3% 3amacoB BOJbI HE 36MHOM
mIape;
*I') B Poccun 80% peyHOro cToka NpUXOAUTCS Ha BOCTOUHbIE PaiflOHBbI, TJI€ MPOKUBAET OKO-
710 25% HacelneHus CTpaHbl;
*J1) YxXy/ameHue KayecTBa MOBEPXHOCTHBIX BOJI MPUBENIO K TOMY, YTO MOJOBHHA HACENCHHS
3eMiiu He MMEET BO3MO>KHOCTH I0JIb30BAThCS B HY)KHOM KOJIMYECTBE AOOPOKAYECTBEHHOU
IIUTHEBOU BOJOM.

5. VYkaxuTe HeBepHbIC YTBEPKIACHHUs (2 MPaBUIBHBIX OTBETA):
*A) MuHepanbHbie yA0OpeHHUs HEOOXOIMMO HCIOJIB30BaTh KaK JIOMOJHEHHE K OpraHuye-
CKUM yJIOOpEHUsIM, CTPOTO CJIelsl 3a UX JO3MPOBKON M CPOKAMHU BHECEHUS; IIPH 3TOM HYKHO
MOMHHTb, YTO MUHUMAJIBbHYIO OMACHOCTH JJIsl YeJIOBEKa MMEET MPUMEHEHUE TOJIBKO SI0XH-
MHUKaTOB Ha XJIOPHON OCHOBE;



10.

b) IlIupoko ucnonszoBasuuiicst B 70-¢ rr. JJAT (nycT) HakanauBaics B OpraHU3Me U BbI3bI-
BaJl TsDKENbIe 3a00J1eBaHuS;

B) Ucnonp3oBanue 3TMIIMPOBaHHOTO OEH3MHA YBEIMUMBACT 3arpsi3HEHUE Cpeabl OTpaboTaH-
HBIMU I'a3aMU C MOBBIIIEHHBIM CO/IEP)KaHUEM B HUX CBHHIIA;

*I") Panee B BRIOpOCaxX BpPEIHBIX BEIIECTB Mpeodiianaiy razooopasnsie coeaunenus (70% u3
KOTOPBIX - TOKCUYHBI), TO TENIEPb — TBEP/IbIEC BELIECTBA,

1) CtpykTypa BBIOPOCOB BPEIHBIX BEIIECTB MEHSETCSI CO BPEMEHEM.

VYkakuTe HeBEpHbIE YTBEPKACHUS (4 MPaBUIbHBIX OTBETA):

A) BHecenue MuHepaibHbIX yIOOpPEHUH HAHOCHUT BpeJl BOJHBIM OOBEKTaM, IOCKOJIBKY IpPHU
COBPEMEHHBIX CIoco0ax MX BHECEHMS PACTCHUSMH ycBauBaroTcs juiib 50% 0T BHOCHMMOM
JI03Bl, @ OCTAJIBHOE B PE3yJIbTaTe IOBEPXHOCTHOI'O CTOKA IIONAJAET B PEKHU, 03€Pa;

*Bb) X0Tg mecTUIUIbI OKa3bIBAIOT CUIIBHOE HEraTUBHOE BIMSHUE HA KUBOTHBIX M PACTCHHS,
JUIsl YEJIOBEKA OHU HE OIACHBI;

B) V BpenuTteneii cenbckoro xo3sifictBa ObICTPO BbIpadaTbIBAE€TCSl YCTOMYMBOCTD K MECTHIU-
JaM;

*') IlecTHumabsl YCTOHYMBEI K BO3ACHCTBHIO (DaKTOPOB BHEIIHEH Cpelpl - TeMIleparype,
COJIHEYHOH pajualyy U BIare;

*]1) Haumenee omacHoOM rpyIinoi NECTUIIMIOB SBJISIOTCS XJIOPOPTaHUYECKUE COSTUHEHNS;
E) Ucnonb3oBanue /1T Taut 0co6€HHO OOMBIIYIO OMIACHOCTD IS 3I0POBbSI TOJIEH;

*X) [Mectunuapl He 00J1AAAI0T CIIOCOOHOCTHIO HAKAIUIMBATHCS B OPraHU3ME YelIOBEKa, TKa-
HSIX JKUBOTHBIX U PACTEHUI;

3) ®ochoprbie ynoOpeHwsl, onaaas B BOAOSMbI, BEI3BIBAIOT UX 3apaCTaHHUE U THOCIb.

OCHOBHYIO POJIb B MHUIIMMPOBAHUH MPOLIECCOB OKHCIEHUS puMecel B Tpomnocdepe urpa-
I0T:

*A) KHCIIOPOJ] BO3TyXa;

b) o30mH;

B) cBoOoaHbBIE paguKaibl;

I') oxcuneb! azora;

J1) ')xecTKoe U3TydeHue.

Kaxoit ra3 B crparocdepe nornomaer 99% wuznydenus: ConaHIla B ONMAacHOU 111 Ouocdepsl
Y®-o6nactu?

A) Oy;

*B) Os;

B) CCIxF4-x;

I') COy;

JT) H20.

ATMocdepa 3emiu XxapakTepusyercs Ti00anbHON TeMIepaTypHO HHBEPCHUEH:
A) B Tponiocepe;

b) B ctpatocdepe;

*B) B Me3ocdepe;

I') B Tepmocdepe;

J1) npaBUIIBHBIMH SBIISIOTCS] HECKOJIBKO M3 NMEPEYNCICHHBIX BBIIIE OTBETOB.

[To coBpeMEeHHBIM MPEACTABICHHUSIM BO3pACT 3€MIIU COCTABIISCT:
*A) 4.5-5.0 mnpp ner;

b) 10-15 mupp ner;

B) 4x 10*2 ner;

I') 20 muH ner;



J1) 5% 10 ner.

11. Yro cnocoOCTBYeT 3p0o3uu MoYB (2 MpaBUIBHBIX OTBETA)?
A) kuMmar,
b) noxnu,
*B) cenbCKOX03siCTBEHHAs! eI TEIbHOCTD,
*I") mpOMBINUIEHHAS 1S TETbHOCTb.

Kpurepun nepeBojia TeCTOBOro 0ajia B KAUYeCTBEHHYIO OIICHKY MOCje anpodauy U KBaTUMETPH-
4ecKoii 00paboOTKH Pe3yNbTaTOB TECTUPOBAHUS COCTABICHBI B COOTBETCTBHH C TPEOOBAHUSIMHU K
HOPMAaTHUBHO-OPUEHTHPOBAHHBIM T€CTaM CPEIHEHN TPYTHOCTHU:

OLICHKA 2 3 4 5

JMATIa30H TECT. ] _ _
6a1oB (% oT MaKc.) 7o 50 51-70 71-85 85-100

8.1.2 Ilpumep yuebOHoro 3amanusi «Onpenenenne NEPMAHITaHATHON OKHUCJIAEMOCTH NPH-
POIHBIX BOJ VIl OLIEHKH X Ka4ecTBa»

[To3HAaKOMUTECS € TUTEPATYPOU, OTHOCSILICHCS K METOJaM XMMHUYECKOIO aHAJIN3a BOJIBI,

C LeNbI0 MOATOTOBKH K BBITIOJIHEHUIO TabopaTopHOi paboThl M0 ykazaHHOU Teme. [Iuch-

MEHHO OTBETHUTh Ha TPUBEACHHBIC HIKE BOIIPOCHI.

1. Hanunuwue kakoro poja mpumecedd B Boje oneHuBaeT napamerp «llepmanranarnas
okucisieMocTh»? du3znueckuil cMpica napamerpa «llepmanranaTHasi OKMCIIEMOCTDY,
€IMHUIIBI ero u3MepeHus. Kakue BUIbI OKHCISEMOCTH, KpOME EpMAaHIaHATHOW, BaM
W3BECTHBI?

2. Kparko oObsicHMTe OCHOBHYIO CyTh MeTona KyOens, mpumeHseMoro Juis TaHHOTO
omnpeneneHus. Hamummre ypaBHEHHs peakiii, MPOTEKAONINX IPU THTPOBAHHH.

3. Kakoii Tun TuTpoBaHMsa MO KiaccU(UKAIMK, OCHOBAHHOW Ha THUIIE OCHOBHOH peax-
IIUH, a TAKXKE 110 TPOLIEAYPE OTPEIEICHUs, IPUMEHSETCS B 9TOM MeToie?

4. CobpaTbh 00pa3ipl BOABI Ul MPOBEACHUS aHaau3a (MUHUMYM 2) U3 pa3ivyHbIX J10-
CTYMHBIX JJI Bac Boj1oeMoB (00bem He meHee 200 mur).

8.1.3. Ilpumepsl 3aganuii il KOHTPOJILHOI padoThl Mo TeMe «bHoreoxummnyeckue MUK-
JIBbI»

1. Hazoute 5 Hanboyee pacpOCTPaHEHHBIX B YEIIOBEUECKOM OpPraHU3Me 3JIEMEHTOB B I0-
pSAIKEe YMEHBIICHHS WX cojepxkaHus. Kakumu CBONCTBaMH aTOMOB ATHUX JJIEMEHTOB
MOKHO OOBSICHUTH TOT (JaKT, YTO KOHIICHTPAIUS MX B OKPYXKAIOILIEH cpese ropa3ao Hu-
’K€, YEM B YEIIOBEUECKOM OpraHuszme?

2. IlpuBenuTte mMpUMEpPHl MPOIECCOB HEOMOIOTUYECKOTO CBSA3BIBAHUS aTMOC(HEPHOTO a30Ta.
Hamumure cxeMbl peaknuii. B 4emM X OCHOBHOE OTIIMYHE OT MPOIIECCOB OMOJIOTHYECKO-
IO CBSI3BIBAHUS?

3. Tlepeuncnute OCHOBHBIC (DYHKIIMH COSAMHEHUH (ocdopa B KHUBBIX OpraHU3MaX.

8.1.4 Temnl pedepaToB u 10KjIa10B (110 BHIOOPY)

1. BHOreoXMMHUYECKHE IIUKIIbI BTOPOCTEIICHHBIX AJIEMEHTOB.

2. VoHBI TSHKENBIX METAJUIOB B BOIHBIX IKOCHCTEMAX.

3. MOHI/ITOpI/IHF COCTaBa CTOYHbIX BOI. CHOCO6BI OYHCTKHU NPOMBIIIIJICHHBIX CTOKOB.

4. VYHUKaTbHbIC XUMHUYECKHE CBOWCTBA BOJbI. brojornyeckas posib BOJIbI U BOJHBIX PAaCTBO-
pOB.
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ATtmochepHbie aspo3onn. VX mpoucxoxieHne U BIUSHUE Ha COCTOSTHHE OKPYXKarolei cpe-
JbI.

PanuoaxkTuBHOE 3arps3HEHNE OKpYKarollel cpelbl. MeTobl 3aXOpOHEHUs paJuOAKTUBHBIX
OTXOJIOB.

[TpoGiieMa XMMHUYECKOTO 3arpsA3HEHMSI IPOLYKTOB MUTAHUS.

[Tectuumapl. OOmas xapakTePUCTHKA, KilaccuuKaius, moBeaeHue B onocdepe.

[TpoGiieMa IPOMBILIIEHHBIX XUMUYECKHX OTXO010B. METO/1bl MX yTUIN3ALUHU, YHUUYTOKEHNUS,
3aXOPOHEHHUS.

[Tpobnema TOKCUYHOCTH MTpeaMeToB noTpedaeHus. [lyTu pemenus npoGieMsl.
AHTpOIOreHHas 3BTpodUKalKs BOAOEMOB.

Jnokcunbl. OCHOBHBIE UCTOYHUKHU IIOCTYIUIEHUS B OKPY’KAIOLIYIO CpENY, EHCTBUE HA KU-
Bble opraHu3Msl. [lyTu cHUKEHUs OCTYIICHUS! AUOKCUHOB B 6uocdepy.
[MonmuxopOoudenunsl. OCHOBHBIE UCTOYHUKH, TIOBEJICHUE B OKPYXKAIOIICH cpene, NelcTBre
Ha OpraHu3M.

JAT. ITocnencTBus €ro mMMUPOKOTO NTPUMEHEHUS. XUMHU3M IMOBEACHUS B OKPYXKAIOIIEH cpe-
JIe ¥ ICVCTBUE HA OPraHU3M.

[Tonmuuukauyeckue apoMaTudeckue yriieBoaoposl. OCHOBHbIE HCTOYHMKH, XUMHUsI, OHO0JIO-
ru4eckas polib.

AJNBbTepHATUBHBIC ICTOYHUKHU SHEPTUH KaK CIIOCO0 PELICHHUS YKOJIIOTHIECKUX MTPOOIEM.
3arpsi3uuTenu okpyxkaromei cpeabl. Knaccudukanusa. HopmupoBanue 3arpsisHEHUS OKPY-
JKArOUIEN CpEbI.

XuMH4UecKasi 3KOJIOTUs AKUIHILA.

Pannoskonorusa. XuMuueckue nociaeACcTBUSA ACPHBIX UCIIBITAHUN. MoJienb SACpHON 3UMBI.

8.1.4. OueHo4HbIe CpeaCTBA /IJIS HTOrOBOM aTTecTalum (B popme dK3aMeHa)

1.

No gk

10.
11.
12.

13.

14.
15.

IIpumepnwiii nepeuenv 60nPoCco8 K IK3aMeHy
UYro Takoe Ouocdepa? HazoBute ocHOBHBIE YacTu OHochepsl U MPUBEAUTE MIPUMEPHI BO3-
JIEHUCTBUSI HA HUX JKUBOTO BemecTBa. OyHKITUM )KUBOTO BelecTBa B Ouocdepe.
Knaccudukanus snemeHToB B O6uocdepe. [loHsTHE 0 OHMOTEHHBIX dJIEMEHTaX M OpraHore-
Hax. Paznuumst Mexy Makpo — U MUKpodieMeHTaMu. Pojib OMOTEeHHBIX 3JIEMEHTOB B OHO-
cepe.
buoreoxumudeckue UKIbI, UX XapaKTepUCTUKa U poJib B Orocdepe. Tumbl Onoreoxumude-
CKHX IUKIIOB. [IoHsITHE O MPUPOIHO-aHTPOIIOT€HHBIX ITUKJIAX.
broreoxuMu4ecKuil UK a30Ta.
Kpyrosopot dhocdopa B 6uochepe.
buoreoxnuMudeckuii UKII cepbl. BUOreOXMMUYECKU UK YyTIepoa.
KpyroBopoT BTOpoCTENEHHBIX AJIeMeHTOB B Onocdepe. [IpumMepsl aHTPOIIOTEHHBIX HApYIIIe-
Hui nx BI'X 1mkinoB.
Crtpoenue atmocdepsl 1 U3MEHEHHE €€ OCHOBHBIX MapaMeTpoB (TemmepaTypa, JaBJICHHE
XUMUYECKUHA COCTaB) C POCTOM BBICOTHI.
Xumuueckuit coctaB armocdepsl. [Iporcxoxkienne ee OCHOBHBIX KOMIIOHEHTOB.
[TapaukoBsiii 3¢ ¢dekT. [IpuunHbl BOZHUKHOBEHUS U €T0 MOCIEICTBUS.
[IpyuunHBI BOSHUKHOBEHHS «KHCJIOTHBIX OCAJKOBY», XUMHU3M IIPOLIECCa, TOCIEICTBHUS.
Kax ¢opmupyercst 030HOBBIN ciioii. KakoBbl ero oCHOBHbIE (PyHKIMH. XUMHU3M 00pa3oBa-
HUS U pa3pylLICHUs 030Ha.
[Tpuuwnabl paspymenus o30Ha B atMocdepe. [locneacTBUS ATOTO SBICHHS, MYTH PEIICHUS
poOIEMBI.
Xumudeckuit coctaB MuTochepsl. OCOOEHHOCTH XUMHUH JTUTOCHEPHI.
JluHamuKa TUTOCQEpPHl ¥ MPOIECCHl BRIBETPUBAHUS. BUIBI 1 MEXaHU3MbI XUMUYECKOTO BBI-
BETPHUBAHUS.



16. IlouBa kak cocTaBHas yacTb Omocepsl (CTpoeHHe, COCTaB, CBOMCTBA). BHUIbI XUMHUYECKOTO
3arpsi3HEHUs MIOYB.

17. Crparerusi CHUXEHHS aHTPOIIOT€HHOT'O 3arPsAI3HEHNUS [T0YBBHI.

18. O6mas xapakrepucTuka ruapocdepbl. XUMUYECKUN COCTaB KOHTUHEHTAIbHBIX BOJI.

19. Xumudeckuii coCTaB MOJ3EMHBIX BOJI.

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

21. Xumuyeckoe 3arpsi3HeHHEe KOHTHHEHTAJIBHBIX U OKEaHWYEeCKUX BOJ. OCHOBHBIE XMMHUYe-
CKHE 3arpsA3HUTEIN BOJBI.

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

23. MoHHUTOpHHT OKpy:Katolel cpeapl. OCHOBHbBIE THIIBI MOHUTOPUHTA.

24. OcHOBHBIC METOJIbI, TPUMEHSEMBIC JIJISl KOHTPOJISL OKPYKAFOIICH CPE/IbI.

25. OCHOBHBIE THIIBI 3arPSA3HEHHUI OKPYXKAIOIIeH Cpellbl U COOTBETCTBYIOIINE 3BEHbSI MOHUTO-
puHra.

26. OcHoOBHBIE CTaHAPTHI KadecTBa okpyxkatoiieil cpeasl. [lonstue o [TAK, TT/IB.

HToroBas arrectanus — 3K3aMeH — IPEAINoaraeT yCTaHOBJIEHUE YPOBHS C(hOPMUPOBAHHO-
CTH CJIEYIOIIUX KOMITETCHIIUN:

[TK-2 CriocobeHn obecrieunBaTh peanu3annio IporpaMM o0y4eHHst Ha OCHOBE ClIeLHallb-
HBIX HAy4YHBIX 3HAHUI B 00JIACTH €CTECTBEHHBIX HAYK U PE3YJbTAaTOB HaYUYHbIX UCCIIEIOBAaHU.

Kpurepun onenkmn:

OLeHKH «OTJIMYHO» 3aCIy’KUBACT CTYIEHT, OOHAPYKUBILUI BCECTOPOHHEE, CHCTEMaTH-
YecKoe M Tiy0oKoe 3HaHWe y4eOHOro MaTepuasia JUCHUIUIMHBI, YMEHHE CBOOOJHO BBITIOIHSTH
3aJaHus, NPEAYCMOTPEHHBIE MPOrPaMMON, YCBOMBIIMI OCHOBHYIO JINTEPATypy M 3HAKOMBIN C
JIOTIOJIHUTEIIbHOM JIMTEPATYPOH, PEKOMEHIOBAHHOW mporpaMmoin. Kak mpaBuio, OLEHKa «OT-
JIMYHOY» BBICTABIISIETCS YCBOMBIIMM B3aMMOCBSI3b OCHOBHBIX IOHATHI JUCLMIUIMHBI U UX 3Ha4Ye-
HUE U1 TpuoOpeTaeMoi mpodeccuu, MpOsSBUBIIMM TBOPUYECKHE CIMOCOOHOCTH B MOHUMAHUH,
U3JI0KEHNHU U UCIIOJIb30BAHUHU YU€OHO-IIPOrpaMMHOI0 MaTepHuaa.

OneHKHN «XOPOIIOY» 3aCITyKUBAET CTYJEHT, OOHAPYKUBIIHUI MOJIHOE 3HaHUE YUYEOHOTO
MaTepuaa, yCIelHO BBIIOJHAIOMMUN NPEIyCMOTPEHHBIE B TPOrpaMMe 3aJaHusl, YCBOUBILNN
OCHOBHYIO JINTEpaTypy, PEKOMEHIOBAHHYIO B porpaMmMe. Kak rmpaBuiio, o1eHKa «XOpoIo» Bbl-
CTaBJISIETCA yJalIUMCsl, I0Ka3aBIINM CUCTEMAaTHUECKUN XapaKTep 3HaHU 110 IUCLHUIUIMHE U
CIIOCOOHBIM K UX CaMOCTOSITEIbHOMY MTOTIOJTHEHHUIO U OOHOBJIEHUIO B XO/1€ JalIbHENIIeH yueOHoM
paboThl ¥ IPOPeCcCHOHATBHON 1S TETbHOCTH.

OneHKN «yJA0BJIETBOPUTEJIBbHO» 3aCIyKUBAET CTYJIEHT, OOHAPYKUBIINUN 3HAHHE OCHOB-
HOTro y4eOHOro marepuaia B o0beme, HeOOXOAMMOM s AajbHeWed yueObl U mpeacTose
paboThl 1o mpodeccuu, COpaBISIOMIUNACA C BBITOJHEHUEM 3aJaHUM, MPEIyCMOTPEHHBIX IMpO-
IrpaMMOM, 3HAKOMBII ¢ OCHOBHOM JINTEPATYPOil, peKOMEH10BaHHOMN nporpammoii. Kak npasuio,
OIIEHKA «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS, JOMYCTUBIIMM IOTPEIIHOCTH B OTBETE Ha JK3a-
MEHE U TPU BBIIOJIHEHUH SK3aMEHAIIMOHHBIX 3aJIlaHHi, HO 00J1aJal0IUM HEOOX0IMMBbIMU 3HAHU-
MU JUIS X YCTPaHEHUs Mol PyKOBOJICTBOM IpEroaaBaTess.

JlokymeHT cocTaBiieH B cooTBeTcTBUU ¢ TpeboBanusamMu OI'OC BO 44.04.01 Ilemarormueckoe
oOpa3oBanue (KBanudukanus (CTENEeHb) «MarkucTp»), YIBEpKIECHHbIN MpUKa3oM MUHUCTEpPCTBA
oOpa3oBanus 1 Hayku Poccuiickoit @eneparuu Ne 126 ot «22» despans 2018 r.

Pa3zpabGoTumnk nporpaMmbl: KaHJ. XUM. HayK, foueHT kadenpst EHJ [kypuenko 1.B.

Hacmosawas npoepamma ne modxxcem 6vims 60cnpouzsedena Hu 6 Kakou-iubo gopme o6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomyuxa npozpammol.



