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Henbw H3YICHAN AUCHATLINHBI

ABJAETCA NpHOOpeTeHME CTYINEHTAMH 3HAHWH O Ipoleccax, NMPOTCKAIONMX B arMocdepe,
runpocepe, aarochepe, Guochepe, 00 HIMEHEHHAX B OKPYXKAIOMICH cpele, BHI3BAHHEIK, KaK
BHOTHUECKHMH, TaK M abHOTHYCCKEME (GAKTOPAMHE, OTPAKAOIEX € XUMUYECKOR TOUKH 3peHUT
KapTHHY MADa, 2 TAKKE COCTOSHNE OKPYKAKIEH Cpeibl.

2. MecTo yueOHOi IMCIUILINTLL B CYPYKTYPe 0CHOBHOMH 00pa3zoBaTeIbHOHR
IPOTPAMMEBI

Jucnummuna «XHUM¥S OKPYXAIOMeH Cpefrl OTHOCHTCS K BapHaTHBRHOH (TIpoQHNbHOM)
qacty npodeccronansHoro mukna OCHOBHON 00pasoBaTenbHOH POIPaMMBbL.

Jlnst oCBOSHUS MHCIMAILIHEEL CTYICHTS] HCTTONB3YIOT 3HAHMA, YMEHHI ¥ BHJ JEATEIBHOCTH,
cOpPMUPOBAHHEIE B IIPOLECCE OCBOSHHY IHCHHUIIIMH XHMHUYCCKOIO IHKIA Ha MPEeRBIAYIIX
ypoBHsAX 0oOpazoBanus ((QH3mka, o0Imas ¥ HEOPraHHYeCKas XHMHs, agalHTHYECKad XHMHA C
ocHOBaMM (H3MKO-XAMHMYUCCKAX METOJOB aHamH3a, OQH3udecKad M KOJIOHMHHAY XHMEL,
OpragpyYecKas XHMAL). '

Kype «Xumus okpyx)aiomeH cpesibl» NPOBOXUTCH IIOCHE H3YYCHHS CHCTEMATHUECKUX
KypcoB 00miasi W Heoprapmygeckas XWMHsA, OPraHHYecKas XMMHS, aHAIHTHYECKAs XHMHSA C
OCHOBaMH (DH3MKO-XHMHUYECKHX METOMIOB aHann3a, GU3HdecKas H KOO IHAL XHMHS.

Jlwcnmnmana « XUMUS OKPYKAIOIIEH Cpeilbly MoskeT OBITh 6a30B0H UL IOCIEAYOETO
H3YYEHHS APYIEX AMCHUTLTHH BApHATHBHON YacTH IPOQECCHOHATBHOTO MUK, JUCUHIIIHE 10
BEIGODY CTYACHTOB M IOAFOTOBKH K HTOrOBOH roCyIapCTBEHHOM aTTCCTaM.

B cBO ouepedh, W3YYSHHE NHCIHIIINHG «XHAMHS OKpYXKaoOmed cpeipl» crnocodcTByerT
pAoOpeTeHNIO 00MIEKYNETYPHEIX KoMueTenmi (OK).

3. TpeboBanus K YPOBHIO OCBOCHHS JHCUHITHHLI

liporecc W3ydeHus IUCHHILIMHEI HanpaBleH Ha (OPMHPOBAHHE H pasBUTHE
npodeccuonansaex  komnerennui (JIK-2, MK-3, TIK-4, 1IK-6, IIK-9), obmexynsTypHBIX
xomuerermuii (OK-4, OK-3, OK-6, OK-9, OK-10, OK-18). OcpouBmuil 1HCOUIUDIHY «XHEMHS
OKPYKaIOIHeH Cpelbl» JFOILKEH:

- BJAJIETh:

SHAHESMH O COCTOSHHH OKPYXAIOMEH Cpembl; XUMHYCCKUX pEakiusax, TPOTEXKAroIIHX B
Guochepe; BIMIHUA AEATEIHHOCTH YeloBeka Ha oxpyxatonyio cpeny (OK-5, OK-6, OK-9, TIK-
2-4, 11IK-6, TIK-9); '

- OLITH CHOCOOHLIM:

OLCHUTh 9JKOJOTHYECKYI0 0OCTAHOBKY PErHOHA IO pPasiMuEbM  (GHIMKO-XHUMHYCCKHM
HOKA3aTeNAM; DpHHATE pemeHne 1o obOecnmedeHwo OC30MACHOIO H  YCTOHYHBOIO
B3auMOJIeHCTBHS HEIOBEKA C HPHPOIHOH Cpelol; MOMB30BATHCS COBPEMEHHBIME (H3HKO-
XMMHYCCKHMH METOIAMY HCCHeH0oBanng 00bexToB oKpyxaromei cpexsr (OK-18, I1K-6, [1k-9);
K CHCTEMHOMY aHAJM3Y 3KOJIOTHYSCKUX IpolaeM, BOIPOCOB COCTOSHEA OKPYIKAIOMIEH cpeist u
3n0poBss uenoseka (OK-4, [1IK-4);

- NOHHMATL MEXAHM3MBI MPOIECCOB, IPOTEKANOIIMX B OKPY:KAIOIMeH cpede, a Tamoke
HOCIECTBHS, NPOMCXOISIIHE B Pe3YIbTaTe H3MEHECHHS UPHPOJHAIX H TEXHOI'CHHLIX MOTOKOB
BEITIECTB M XEMOAHHAMHEKY KOMIOHEHTOR OKpyxaromei cpensl (OK-6, 1IK-4);

- YMeTh HPUMEHNTSH [TOJIYICHHbIC 3HAHU:

JNs  aHanH3a [OpEKIAMHBX OpobieM  HeONAarompHATHBIX  IIOCHENCTBHH — BO3ICHCTBHA
AHTPONOIEHHOM AeATeNBHOCTH Ha OKpyKaroniyio cpeny (OK-4);

B negarornaeckolt nearemaoct (OK-4, IIK-9);

- ObITH FOTOBBIM K CaMOCTOATCIBHOMY HPOBEIACHHMK) HCCIENOBAHHME, IIOCTAHOBKE
€CTECTBEHHOHAYUHOrO SKCICPHMEHTA, HCIIONH30BAHAK HHGOPMALMOHHELY TEXHOIOIHH 711
peIeHHS HaydHBIX B NPo(eCCHOHANBHBIK 3a/a4, aHATH3Y B OLEHKE PE3YIBTaTOR NaboparopHLIX
uccaenosammit (OK-9, OK-10, TTK-2, T1K-3, 4, 11K-6, ITK-9).



B Pe3yabLTaTe H3yIenuy ARCHHIVINHDLE CTYACHT H0JEKCH

3HATDb.

- OHOTCOXMMHIUECKHE IHKIRI 3IEMEHTOB H KpyroBopoT BCUHISCTRB, XUMHYCCKHAEC pPeakiiuy,

npoxonsmue B nurochepe, TEApochepe B atMochepe;
- OCHOBHBIE 3arpAZHUICNM OKPYXArOIeH cpeapl, HX KiIacCHUKANHMIO, 4 TakkKe BIHIHHC
OHOTHYECKHX, aOHOTHICCKHX B AaHTPOHOTSHHBIX (aKTOPOB Ha JKHBHIE OPTAHA3ME] H YCHOBCKA,

BIANETH:

- OCHOBHBIMH TCOPCTHUCCKHME IIPEACTABICHUAMH O CTPOCHHH 6HOC(I)€pLI, CTPOCHHH #H

XUMHYCCKOM COCTaBe 000I0YeK 3eMin;

~ YMCHHIMH [10AL3I0BATECA COBPDEMEHHBIMH @HSKKO-XHMH‘I@CKI/IMI/I MCTOHaMH HCCACTOBAHMA T

aHATH3a 00BEKTOB OKPYIKAOIEH CPEILL;

YMETh:

=~ YMCTh € IIOMOIIBRO XHMHHY OOBACHSTE H peaiaTh pa3zjaHIHBIC SKOTOTHYCCKHC HpO6.II6MBI;

- IPHMCHITE IIOJIYICHHERIC 3HAHUS W HABBIKK IIPH BEIMOJIHCHHH KYPCOBBIX H JHILTOMHBIX pa60’1“ H

B Oyayiei npodecCHOHATEHOM EATETRHOCTH.

4, O0masn Tpya0eMKOCTh JUCHMILINHEI (Moayas) 5
H BHABI y4ebHoii padors

3AYCTHLIX CTHHHULE

Bujt yuebHOH paboThl

TpynoeMKkocTs:
3a9ETHHIC CAUHHUITEL, Yach! (B
COOTBCTCTBHH ¢ yueOHBIM

Pacnpenenenne
[0 CEMECTPAM, YaChl
(B COOTBCTCTBHH C

arrecTaldi B COOTBETCTBHH C
y9eOHBIM TIIaHoM

TIIAHOM) YUeOHEIM HIAHOM)
Beero: 5 3aueTHbIX equnmm — 8
180 gacos
AyIuTOpHEIE 328 THS 108 108
Jexmum 54 54
ITpakTyeckue 3anaTrHa 54 54
Cemumapsr - -
JlaGoparoprsie paGoter - -
Hpyrue  BHABI Ay IHTOPHBIX 34 34
paboT: 3aHATHI B MHTEPAKTHBHOM
popme
Hpyrue suas pabot: sk3aMes 27 27
CamocrogTencnas pabora 45 45
Kypcoso# npoekT (pabora) - -
Pedepar - -
| Pacuétno-rpaduueckue paboTs: - -
@OpPMBI TEKYINErO KOHTPOJISA KOI0KBHYMEL, KOHTPOIBHEIE Konnoxsuymer,
paboTel KOHTPOJIbHBIE PabOTH
Dopmer HPOMEKYTOTHOH 3K3aMCcH AK3aMeH




5. Copep:xkanne y9e0H0H XUCIHMIIHMHBI
3.1. Pazoenst yuebnoi oucyuniunot

Buaer yaeduoit paborsni (4ac)
(B COOTBETCTBHH C YUcOHBIM IIHANOM)
JeKIAH | MpaKkTH- | aadopa- B.T. HHCJIE €caMocTo-
Ne | HamMeHoBaHHe pa3zlena YeCKHC | TOPHBIE | HHTEPAKTHB- | ATCIbHaH
n/n ARCIHNIMHEL (TEMbI) (cemu- | paborsr Ho1e Gopmel pabora
HAPHI) odygenus
(ue menee 20%)
I | OCHOBHBIE UPEICTABICHHA 4 4 4 5
00 OKpyKaromeH cpeae
2 IoGaneHele  TPHPOTHBIE 6 4 4 5
OUKABI  3IEMEeHTOR  #
BEIIECTR
3 | Xumus rugpocheps 8 12 4 5
4 | Xumus nurocheps: 6 12 4 5
5 | Xumus atmMocdepst 8 6 4 5
6 | Xumudeckasd 3SKOIOTHS 6 4 4 5
JHEPreTHKA
7 | TexHOTCHHBIC 3arpsS3HCHUS 6 6 4 5
OKpyKarone cpensi
8 | MonuTopuHr 6 4 4 5
OKPYKAOLEH cpensl
9 | Ocuosst XUMAFECKUX 4 2 2 5
METOJIOB  3AlUTEl  OKPY-
KAFOLIEH CPEeAb
Beero 54 54 34/31% 45

5.2, Cooepaicanue pazdenoe OUCyUNIHHbE

5.2.1. Ocnognwie npedcmasnenus 06 oxpyxcarowedi cpede. llpeaMer H 3amauyl XMMHA
oxpyxaroter cpensl. CTpykrypa dmochepsl. Trrb! Bemects, cnararomux Suocdepy. PaxTopsi
yeroliumsoctn Guocepsl. OCHOBHBIE (DOPMBI BO3ICHCTBUS HeNoBedYeckoro o0liecTsa Ha
OKPYHKAONIYIO cpexy. XMMHICCKHE ICMEHTE B OHoC(Epe, MEXK3BE3IHOM BEIIECTRE, TUIAHCTAX
Comeunoii cucremsl. Pollb XUMUYECKHX DIIEMEHTOB B IIPOABIEHAN HIEMH.
5.2.2. I'nobanvheie npupoOHsie YuKIb: SAEMEHMOE U Gelyjecms. BHONOrHUecKus KpyroBopoT.
broywas  mojens  Kpyropopora OHOTEGHHBIX  30eMeHTOB B mpupoge. OCHOBHEIE
OHOreOXMMHYECKHE DHIIEI 3/IEMEHTOR H BEINECTB KPYTOBOPOT Yriepoad, a3ora, ¢ocdopa,
CEpLl, BOHOPOIa, OHOIeHHBIX KaTHOHOB, KHCIOPOJAA, TSHKENBIX METAUIOB (CBHHEI, KajMili,
PTYTH).
523, Xumus eudpocghepvr. XuMmudeckuit coctag Bomsl Kimaccumukanys IpHpPOAHBIX BOJ.
buoxumuyeckde MPomecchl B MOPSAX H OKeaHax. JIMOKCHI YIJiCpoja B MODCKOH BOJIE.
Vispneuenue CBHIPBEBRIX PECYPCOB M3 MOpCKo# Boanl. OnpecHeHue BOxbl. bBHONOrHYecKas
NOTPeOHOCTh B KHCIOPOJE M KAJeCTBO BOABL 3arpssueHue BoJbl. QOPMEI CYMIECCTBOBAHMS
METa/UIOB B BOZHBIX JKOCHCTEMax W BIMSHHUE TOKEIBIX MCTANIOB HA Pa3sBUTHE KHBOTHBIX M
pacrennit. Ctounsle Boabl ¥ ux 06paborka. IToaroTorKa BOZOIPOBOAHON BOJEBL.
5.2.4. Xumus aumocegpeprr. Cipoenme muTochepsl. MHHepanbHblii COCTAB 3€MHOM KOPEL
IIpoucxoxpenne, cocras u ¢BOHCTBA NOUBEL Pecypchl. [Tectruimapl. YV aoOpeHna B perymaTopst
pOCTa ¥ Pa3BUTHS PACTCHHUIL.
5.2.5. Xumua ammocpeprr. Crpoerne H cocTaB atMochepsl. XMMHATECKHE PEAKIUH B BEPXHHX H
HIKHHAX CIO0SX aTMocephl. 3alluTHBIE CBOMcTBA arMocheprl. O30HOBEI HIHT B 030HOBAS




apipa. [lapaukoBeiii o dekT. 3arpa3EHTenH TPorochepsbl: KHCIOTHRIE JOKIH, POTOXHMHYCCKHI
CMOT, MOHOOKCH/ YIJIEpOa, TBEPIBIE B3BCIICHHBIC YaCTHIEL.

5.2.6. Xumuneckas axonoeus u sMepzemuxa. TpaJUIHOHHBIE ¥ aNbTCPHATHBHBIC HCTOYHHKHU
sHeprun. Mcmonm3osamme JHEprMH aroma, HCIONH30BaHHe sHeprur CoAHUA, IPOH3BOIACTBO
0MO3HEPrHy, BOIOPONHAL FHEpreTHKa. [IpHpoAa M MCTOUHMKH pajuaniy. PaTHoak THRHOCTE Kak
sarpsspsaiomuil  daktop.  brojormdeckwe — IMOBpeXIEHHS,  BLI3HIBACMEIC  paguAllUCH.
Panuoaxtusasie 0Tx0a61 ADC H METOAB! UX 3aXOPOHEHMSL.

5.2.77. Texnozennwe 3sazpssnenus Oxkpyycaioweli cpedel. OCHOBHbIE TUIHI 3arps3HATENCH
oKpyaromei cpemsl. Hayuno-rexsuueckuil mporpece & ero posaciicreie Ha mpupony. Bunel u
MaciTabkl HETATHBHOTO BO3ICHCTBES UYCNOBEKA W NPOMBIIVICHHOCTH HA NPHPOIHYIO CPEiy.
Texrorennas curyarus B Poccmit.

3.2.8. Monumopune oxpyscaoweii  cpedwsl. 1loHSTHE MOHHTOPHHTA K €0  OCHOBHEIE
IpaKTAYeCKHe HampasneHus. Knaccumukamms monmtopuura. KpuTepny OIEHKH KadecTsa
OKPYXaroiiel cpeasbl.

5.2.9. Ocnogvl xumudeckux memodos saujumst OKpyscdowel cpedel. TIpHpORO3aNIUTHEIS
MEPOIIPHUATHS, PONIb TEXHUIECKOTO HPOrPecca B 3allUTe OKpyxkaromel cpeasl. Knaccnduxkanus
¥ OCHOBHBIC HAIPAaBIeHHS MPHUPOXO3ANIMTHLIX Meponpustiii. OCHOBHEIC XHMHUYECKHE METOILI
3aIIHTEL OKPYKAKOUIEH CPe/bL.

3.3. /labopamopHbtii npaxkmuxym (ne HpCIl)’CMdTpeH)

6. Yuebno-MeTomnyeckoe odecneyeHue AHCHUAILIMHE

6.1. OcHogHas numepamypa:
1. lonpoeekas, JI. ®. Xumus oxpysxatomeit cpenst / JI. @. Doxgosexas. - M. : Mup, 2007. - 294
c.

6.2. lononanumenvnan aumepamypa:
1. Oxpyxaroimas cpea : DHIHKIONEIHICCKIN CI0OBAPb-COpaBoTHAK: 1500 tepMunoB: B 2 T. /

Ifep. ¢ wem. E. M. I'omgaposoit u jap. ; Pen. E. M. Tomuaposa. - M. : IIporpecc, 1999.- T. 1-
2.

2. Hogukos, 0. B. Dxonorug, oxpysxkaroias cpena u denopex / FO. B. Hopuxor - M. : ®AWP-
TIPECC, 2002. - 550 c,

3. Cragamuxait, I'. B. Dxonorus /T. B. Cragmunkui. - CII6. Xummzpar, 2001, -283 c.

6.3. Cpedcmea obecnedtenun 0Ce0eHUA QUCUUITHIG

1. hitp://www.medline ru/clinical/toxicoloev.shtm]

2. http://www.chem.msu.ru
3. htip://'www.chem.km.ru

6.4. Mamepuanpro-mexnuyeckoe ofecnetenue OUCUUNTUNLDE

Ne Hanmenosanue pazjiena Haunmvenopanne HaumeHoBanue TexHAYCCKIX
/n (Temp1) yueGHON MATEPHATOB 00yUCHUS, ¥ Ay IHOBH3YATTLHBIX CPEJICTR,
JUCTIAIUIHHEL (MOEYIIS) TIAKETOB IPOrPaMMHEOTO HCHOIB3YEMBIX C TENIBH0
obecneucHud DEMOHCTpAllMK MaTepuaioB
1 I'mobaneHbie  OPHPOIHEIE - Tabmumer, cxeMsr,
OHKIBL  JAEMEHTOR | HHTEPAKTHBHAS JIOCKA
BEIIECTB

2 Xumus raapocheps

3 XuMus marocheps

4 XumMus armochepsr - Talnwuret, cxemel,
WHTEPaKTHBHAS JOCKA




5 XuMuUeCKas DKONOTHI H - Tabmuisl, cxeMsr,
IHEPreTHKa WHTEPAKTUBHAY JOCKA

6 TexHoreHarie 3arpI3HCHAA - TaOnmiet, CXeMEL,
OKPYKAIONEH cpeast HHTEPAKTHRHASL TOCKA

7 MonuTopusT - TabOnuIRI, CXEMBI,
OKpYKaromel Cpeasl HHTEPAKTHBHAS JOCKA

8 OCHOBBI XHEMUYCCKHX o TabnumeL, cxemel,
METOIOB 3aIHTEI HHTEPAKTHBHAA JOCKA
OKpPYKAIOIEH CPeibl

AynuTopusd, OCHANICHHAS MYJAbTHMEIANHBIM 000Dy HOBAHAEM, HHTEPAKTHBHON TOCKOM,

7. MeToputeckue peKoOMEHAAIHH 0 0PraHUu3aHH H3YIeHUs JHCIHILIILI
7.1. Memoouueckue pexomenoayuy (Mamepua/ivl) RPenooasamento

Kype «Xumus okpyxatome#l cpempl» 0asgpyercd Ha OCHOBHBIX 3aKOHAX ¥ HOHATHIX
xnaccageckoll xumuu. [IpeMerom Kypea sSBISIOTCS OCHOBHEIE (H3HKO-XHMHYECKHE TIPOLECCH,
nporekaiomne B Opoctepe ¢ yuacTmeM abHOTHYCCKUX KOMIOHEHTOB Omocdepsl, a rtamke
raobansubie MaMenenus Ouocdepsl, CBSI3AHHBIC ¢ BO3PACTAIOMMM BAMSHUEM aHTPOIOreHHBIX
BO3ACHCTRUM B PEe3YNIBTATE HPOMBIIIICHHOM HEATENBHOCTH YEIOBEKa H HHTEHCHBHOTO OCBOEHH
MM HEJP 3eMIIH.

«XuaMAg OKpYXaromiel cpenbl» - MEXIUCIHIUIMHAPDHAad IACHUIIHHA. Ee wu3ydenme

FAOIDKHO 0a3UpOBATHCH Ha 3HAHMAX CIYJICHTOR TONYYEHHBIX PAHES NPH H3YUCHHH THUCIHIIHH:
«Obmas ® Heopragmueckas xumus», «Duzmueckas xomus», «Komiomnsas xuMuD»,
KAHATHTHICCKA XUMED), «O0MIas 3K0IOTH).
ITpoMexyTOUHBIA cpe3 3HAHUM TIPOBOJMTCS TECTHPOBAHHEM, UL HeTO paspaboTaHBI TECTOBBIE
3a7aHus. TecTHPOBaHUE OPOBOIMTCA B KOMUBIOTEPHOM KIIACCE ¢ HCNOAL30OBANKEM CIICIHATLHOMH
mporpaMMel.  3agaHus Haxousres Ha caitre TITLY. Tecruposamyie MOMXKET NPOBOAHTHCH
CTY/ICHTaMHM B KaUeCTBE CaMOCTOATENBHOI NOJTOTOBKH, KAaK IO OTHEIBLHBIM TEMaM, Ta8K M IO
uroram ceMectpa. CeMecTp 3aKaHIHBACTCS MTOTOBBIM 3K3aMCHOM.

7.2. Memoouueckue pekoMeHOAUUH 0712 CHIYOCHIIOE

Yacte y4eOHOro MarTepuana JUCIILIHHEL « XUMUS OKPYKAIOMe# cpeasny yucOHBIM IIIaHOM
OTBOAWTCS HA CAMOCTOATENIBHOE M3Y4eHHE. BOIPOCH], peKOMEHI0BAHERIE K CAMOCTOATEILHOMY
H3YUCHHIO, OOBMYHO HE PACCMaTPHBAIOTCS BO BpeMs ayJMTOPHBIX 3aHSTHH #3-33 HeHNOCTaTKa
ppeMeHH. OHH HMEIOT B OCHOBHOM WUHOCTPATHBHBIA Xapakrep ¥ He OTHOCATCS K
OCHOBOTIOIArafoIigM, HO 3HAHMC HX CYNICCTBEHHO O00NEryacT BOCIPUSTHE IPHHIHIHAILHBIX
noIomKeHn opeaMeTa obcyxknermd. KpoMe TOro, MaTepHalt, BEIHOCHMEL] HA CaMOCTOSTENLHOS
PACCMOTPEHME, PacIapser ¥ 0OYHaromscs KPyro3op, HORKINaeT 3pyAAPOBAHHOCTE. JTO AaeT
BO3MOIKHOCTE YBEPCHHEEE OPHCHTHPOBATECA B HAYKAX, YIKE 3HAKOMBIX H3 IPEIBIILYIIHX KYPCOB H
ABISHONMXCH GA30BRIMM JUIST XEMUH OKpYy)aroie#t cpeasl (00Imag M HeopraHUYecKas X¥MII,
(m3vHecKas XuUMEA, OPraHWYecKas XEMHS, aHaNuTH4YecKas XHMMS ¥ APYIHE), HMEroLux
MHAPOBO33PCHUCCKOE 3HAYCHHE, H, CIEJOBATENBHO, CIIOCOOCIBYET (POPMUpPOBAHHIO BCeX
nepeurcaeHHEX Beime koMmuererimi (11K, OK).




ITnan camocmoamenvroli pabomol

OO0niee XONHIECTRO YACOB, BHIHOCKEMBIX Ha CAMOCTOATCIIBHYIO paboTy ; 45 qacon

Ne | Paszpen DuCIMITIIHHET lepeyens Borpocos Kon-po | dopma KoHTpONS
/1 HACOB
1 | OcHoBHEIE 1. Vuenue Bepuajckoro 0 5 MuxpoxonT-
IPeCTABNICHNS 06 | buochepe POTBHEBIES
OKPYKAOMIEHA cpeie
2 | I'mobaHbic upu- | 1. Henu u uMKIB! UTAHUA, DKO- 5 MuxpoxonT-
POAHBIE LHEKIEL 3Je- | JIOrdgecKkasl ImEpamMimia. lIoTok POINBHEIE
MEHTOB W BEHICCTB BCLICCTB M YHEPIHH
3 | Xumumarrapocpepsr | 1. Csodicrea Boger. Boga kax 5 MuxpokosT-
YHUBEPCAILHBIN PACTBOPUTCHE POJIBHEIE
4 | Xumus mrocheps: 1.Tamer mous. Teorpadmueckas 5 MuxkpokoHT-
30HAJIBHOCTH PONBHBIE
5 | Xamus armocdepst 1.Dpomonus armocdephl 2 MiukpoxoHT-
2. DIeKTPOMArHUTHEIC BOJIHEI 3 POJIBHEBIS
6 | Xummyeckad okono- | 1. Tpamuuuondsle ¥ HETPaIHIH- 5 MuxpokoHT-
Ul ¥ SHEPIeTHKA OHHBIE HCTOYHAKY YHEPTHH POJBHEIC
7 | Texnorenusie 3arpsaz- | 1.Buusiue rnpeanpuaruii Metan- 5 MukpoxonT-
HEHMS OKPYXKAOMEW | JyPruvdeckoro, DHEPreTHIecKoro pPONBHLIE
CpeIb H MAIHHOCTPOHTEILHOTO) KOMII-
JIEKCOB Ha OKPYKAIILYIO Cpeay
8 | Mouutopuur 1 .DxonmoTHYeCKE HOPMATHREL 5 MEKpPOKOHT-
OKPYXKaromei cpeiibl POTLHEIE
9 | OcHoBel xwmMmueckux | |.Xmmuueckue CBOHCTBA OCHOB- 5 MMKpOKOHT-
METOA0B 3aUTE OK- | HEIX 3arpsasHuTeseii oxpyxaromet PONEHEIC
pyxKawel cpenst Cpensl

8. ®opmbl TeKymieroe KOHTPOJIA YCIEBaeMOCTH H HPOMEKYTOUHOH aTrecramun
o0ydaroumiuxcs

8.1.1Ipumepnas memamuxa peepamos
1. Xamiyeckye OPOHECCH B HPOHCXOXKICHIHA U 3BOIIONMH GHOCQEDHI.
2. TIpupoHble 3KOJOTHHYECKHE KPH3HCH B IIPOIITIOM H GYYIEM.
3. Pu3uKO-XHMHEYCCKHI COCTAB H 3aUIUTHEIC CBOKCTRBA TUTOCHEPEL
4. Du3uKO-XUMHUIECKHI COCTAB M 3alIHTHEE CBONCTBA aTMOChEpHI,
5. DH3AKO-XHMHYECKMI COCTAB ¥ 3AUIUTHBIE CBOMCTBA THAPOCHEPEL.
6. I'nobanbabie S5KONOTHUECKHE IPOGICME PasinuHbiX 00BEKTOB GHOChEPH.
7. Panuanuonnoe 3arpsi3HeHHe IPHPOIHON CpejikL.
8. Pajmanuonnas obctanoska B Poccun 4 3a pyGekom.
9. Dxonorugeckas pobiieMa rOpoICKO CpekL.
10. CoctaB u noxaszareny Ka4ecTBa HPHPOIHBIX BOJ.
11. 3arpszauTenu arMocheps,
12. 3arpazaurenn runpochepsl.
13. BarpsazHureny DOYBEL
14. I'mobamsueiii xapakTep TPOIOBOILCTBEHHON NMPOGIEMEL,
15. Konnenmmu yCcTOMMHBOTO pasBHTHs.
16. MeTozpl HCCIeNOBAHNS TPAPONHBIX 00BEKTOB MPH XMMAYECKEX 3arPI3HSHAMX.
17. Pons MEKPODIEMEHTOR B IPOSBICHAH SHICMUI.
18. BemecTra-Tiocpe/(HEKE MEXIY OPraHH3MaM¥ H OKpyXKaomeil cpefok.



19. BrssnHue 3arpa3HsIIOINEX BEIICCTB HA OPIaHH3M YelI0OBEKa.
20. Ilpuponnkle 3arpa3HeHus OKpYKaroniel IIpHpoHOH cpepl.
21. Autponorenssie 3arpa3Henud NIpUpoanoil cpenl.

22. Ilpobmnema otxonxoB. llyTn yrunuzamnuy.

8.2. Bonpocsl U 3a0aHuA 0718 CAMOCMOAMETbHOH Pabomsl, 6 MOM Lucjie ZPYRRosol
CAMOCHOAMERbHOIL pabomel 00VUarWUXca

Cwm. BBIIIE - TLTAH CAMOCTOATEILHON padOTH! CTY/IEHTOB,
8.3. Bonpocst ona camonpoeepku, ouainozo6, 06cyacoeHuil, OUCKyccuil, IKcnepmus

1. Ha xaxmx ¢akTax OCHOBBIBAIOTCS COBPEMEHHBIC IPEACTABICHHA © BO3HHKHOBCHUH
Beemennoit?

2. KaxoB CHEeKTpasibHEI COCTAB COMHESYHOTO HANYYeHMA M KAKHMH [IPOLECCaMH OH 0GYCIOBNIEH?
3. Ilpoananu3upyiTe IPHIMHEI 00Pa30BAHUS O30HOBEIX JBIP Hal AHTAPKTHIOMN.

4. OxapaxTepu3yHTe BCTOYHAKH, MAcIiTaObl HOCTYILICHHS ¥ IIYTH CTOKA COSJMHEHHH a30Ta B
ero arMoc(epHOM ITHKIE.

5. Kaxk MeHANoce COJepXaHde ITHOKCHAA YIIepoAa B arMoc(iepe B pazliMuHbIE IICPHOIBI
HCTOPHH 3eMau? ’

6. Kaxue ripo6iemsl ruapochepbl MOXKHO OTHECTH K FIOOAILHEIM 3KOJIOTHYeCKAM mpobieMam?
7. JIns penieHHs KaKux MpPaKTHUecKHX 3a]a4 UCIoIB3yeTcsd 3akon J{urmapa?

8. B ueM oTnmumHe TOHATHI «ropHas OPOAA» ¥ «MHHEpaI»?

9. KaxoBH rassbie (OPMbI aKKYMYIAUHE METATIOB B TOUBaX?

10. Kaxue rnoGaneapie TpoOIeMBI CBSI3aHbE ¢ YPe3MEPHEIM HCIIOIb30BAHAEM YIOOpeHui?

11. Buasl paguoakTHBHOTO pachaia.

12. OcHoBHEIE €CTECTBEHHEIC HCTOUHHKH HOHH3UPYIOLINX H3TYUICHHI B OKPYXaromel cpere.

13. Onienwte, BO CKOIBLKO Pa3 CKOPOCTE CBAZBIBAHAS ATOMAPHOTO KHUCIOPOJA B PEakIdy CHHTE3a
030Ha BHIMNE, YeM B PEAKIM{ DPa3pPYIUEHHS 030HA, KOTJAa 3TH NPOIECCHl NPOTEKAKT IpPH
HOPMAJIEHOM aTMOC(EPHOM [aBIEHHM Y NMOBEPXHOCTH 3emmd. KoHNewrpanps B MPH3EMHOM
BO3MyXxe o030Ha 4+1011 wmomexynecm-3, xuemopoma 5,34+1018 monexynecM-3. Komcranra
CKOPOCTH peakitim 00pasopanns o30Ha koop=6,9+10-34 cm3emonexyi-1sc-1, ecim Tpernhe TENO —
MOJIEKYIBI KHCIOPoIa. KOBCTaHTa CKOPOCTH NPOTecca paspyIICHHUS 030Ha IIPH B3aUMOIEHCTBHM
¢ aromapabmM KucmopogoM kru6=8,4+10-15 cm3+monexyn-1ec-1.

14. Kaxont u3 dpeonos @-11 wm ®-152 npencrasisior GOABIIYIO OOacHOCTh A O30HOBOIO
CI10S TLIAHETHI?

15. Kaxoit m3 ¢peono - CF2CI2 mmm CHF2Cl - Gonee omaceH IS O30HOBOIO CHOS?
llpencTaBpTe KoHOBBIE HOPMYIIEI COOTBETCTRYIOUMX QPEOHOB.

16. Paccamraiite MOIBHBIE COOTHOINCHHS ATOMOB KHCIOPOZA M KPEMHHS B 3eMHOH Kope
(ACTIOAB3YS 3HAYCHHA MACCOBBIX KAAPKOB).

17. Onpenenure copepxanue Kucnopona M Kpemuus B % (Mac.) B sedemmme - K[AISiO4].
CpaBHUTE HONydeHHBIE JAHHEIE C HX KIapKaMy (eC/IM 3HAYCHHS HE COOTBETCTRYIOT, OOBICHHTE
IOYEMY).

18. l'maumncTele ¥ NecYaHBe MOYBEI HMEIOT YACHBHYIO Tosepxmocts 70 m 7 M2/T abe. cyxoit
TFOYBBI COOTBETCTBEHHO. [Ipy yCaoBHY, YTO BOIAYITHO-CYXast mOYBa afAcopOHPYeT BOIY TOIBKO
IOBEPXHOCTBIO OOHOPOAHOTO CNIOK TOMNMHOH 1 HM, BEIMCHHTE COIEPKAHHE H JIONIO BOJLI B
K N0H HO4BE.

19. Tlousa copepxut 3,1% oprammueckoro serecrsa. Bormcmure % conepicanue C u N B
HO4RE, CCIIH OpFaHnYeCKoe BemecTBo comepxut 60% C u Mmaccosoe otnomernre C:N=10:1.

20. IlpencraepTe, 970 YUCTHIE TYMyC HMeeT 60 CMOJIb KapOOKCHNBHEIX TPYON Ha 1 Kr, ApHYeM
Bee oHH uMmeioT pKa=4,0. PaccunTaiite 101110 TPYI, KOTOPEIE Npojicconuupyior mpa pH=3; 5;



8.4. Hpumepvr mecmos
JleMOHCTpanMOHHEIH BapHaHT TecT-0miIeTa

3AJAHUE Ne 1
Kak HazpIBaeTcd 9acTh aTMOcdepsl, PACIIONoIKCHEAs Ha BEICOTE A0 16 KM OT YPOBHS MOpS
1. Tpomnocdepa 2. Crparocepa 3. Mesocdepa 4. Honocdepa
JAJTAHHME Ne 2
Kakosa nipaMepHo 30714 (8%) BOABI MEPOBOIO OKeana oT o0lIEX MEPOBLIX 3aaCOR BOJIE]
1. 96,5 2. 1 3. 8000 4. 0,03
3ATTAHUE Ne 3
YK&KATE B CPelIHEM TOJNIHEY (B KM) 3eMHOH KOPHI
1. 1250 2. 2250 3. 2200 4. 670 5. 30
SAJAHUE Ne 4

K kako# rpyune oTHOCSTCS 2€MEHTE], He3HAYHTeNEHBIL HeIOCTATOK WIH H30LITOK KOTOPKIX B
OpraHu3Me IPABOIUT K 3a00/CBaHIAM
1. buoremnsie 2. Bropocrememmsle 3. Makposmementsr 4. MEKpPOIEMEHTE]

JAJAHHE Ne 5
K Kakomy THIY BEIIECTB, Cararomux 6uocdepy, OTHOCHTCS BCE COBOKYIIHOCTD KHBBIX
OPraHH3MOB

1. Kocroe 2. XKusoe 3. buoxocmoe 4. broresmoe

3AJAHHE Ne 6
Kax HaswIBaeTCA IMPONECC BOCCTAHOBICHHS TPYIIIAMH IIOYBEHHbIX ¥ BOJHBIX OaKTepHit HITPATOB
JI0 HHTPHTOR, MOJIEKYJIIPHOTO 830Ta H aMMHEaKa

1. AnaspobHas cymsbarpenykius 2. bmoxorugeckas METHIM3ANA
3. Henurpudurarpms 4. Hurpuduxaiws
SAJJAHHUE Ne 7
YKaxkaTe KOMHIECTBO OITOKOR, COCTABIIONINX 0OMeRHbT (HoH T B 6I09H0H MOenH
KpyIroBOpoTa
1. 4 2.3 3. 2 4. 1
3AJTAHHUE N: 8

K kaxo#l 5KOIOTHYECKOH KaTeropii OTHOCATCS OPraHB3MBL, COCTABIIAIONIHE IEPBOE 3BCHO B
OuIigesol neny
1. IlpomyneuTtsr 2. KoncymenTer 3. Penynentrl 4. Canpodarm

JAJAHHUE Ne 9
K KakoMy THITY IUKIOB OTHOCHTCS OHOreoXuMIUCCKil 1uKi gochopa

1. Kumxuit 2. Teépasii 3. Tazoo0pasusmii 4, OcajoyHemii
3AJAHHUE Ne 10

Kax Ha3bIBAIOTCA TEPPATOPHH, Pa3THYAIIEECS YPOBHEM COJIED/KAHAA OTIPEAEIIEHHBIX
INEMEHTOB

1. TeoxmMBYeckue MPOBHHIME 2. Teoxummaeckuii dou

3. T'eoxwmuueckmil Gaphep 4. T'eoXyIMHUYECKHE dHOMAIHH

3AJJAHHUE Ne 11



Crompko (%) conmnednolt sHeprad, rocrynaiomeii Ha 3eMio, B cpelHeM pacxoayeTes Ha

dorocunTes
1.1 2. 23 3. 30 4, 46
3AJAHHUE Ne 12
Kax naseIBacTcs BIHSHHE HOHOB METANIOB IIPH KOTOPOM HPOMCXOIUT HeHTpamm3aIus
sthpexToB

l. AmpmuruBHOoCTe 2. AwnrarommsMm 3. AstucmueprisM 4. Cunepruam

3AJAHHE Ne 13
Kakoso cogepxanue (B % 006.) yrnexucioro raza s armocdepe
1. 0,03 2. 21 3. 50 4. 78

JATAHUE Ne 14
Kax HassIBacTCsa peakifis, IIPOTEKAroIas B BEPXHAX CIO%X arMochepEL:
N, "+O—NO™+N
1. Peaxims oGmeHa 2. Tlepenoc 3apsna
3. [uccoumaTHBras peKoMOHHAIHL 4.  DoTonoBH3ALEI
3AJAHUE Ne 15

He Oompile Kakoi BelMYHHER IODKHA OBITH UMHA BOTHBI (B HM) KBAHT4 DIEKTPOMATHUTHOTO
H3AYYCHUA /i NPOTEKAHHS PEaKIMH HOTOAMCCOHHAIMH KHCIOPOAa
I. 99 2. 128 3. 242 4. 1140

SAZAHUE Ne 16
YxakHTe, KaKas 30Ha, B 3aBHCHMOCTH OT TeorpadEueckoii IMUpPOTH MECTHOCTH,
XapaKTepu3yeTCd HauOONbIIMME SHAYCHIAMHE CPEJHErONOBOT0 OBIIEro COUEPIKAHUST |
KOHIICHTPaUHH 030Ha, HAHOOIBIIEMHE CC30HABIME KontebanuaMu (oxono 50%). 3ora
MaKCHMAaIbHOM KOHICHTPAIINHA 030HA PacoIoKeHa Ha BeicoTax 13-15 kM, KOHIICHTpanus 030Ha
B 3TOH 30HE COCTABIIAET (4—5)-1012 oM’

1. Ilonspras sona 2. Tpommdeckas soHa 3. Cpenuue MMpPOTHE

3AJIAHHUE Ne 17
VxaxuTe, Kakol 13 Gpeoron Gonee onaced I 030HOBOTO CIIOS
1. @peon-11 2. Dpeon-22 3. Opeon-32 4. ®peon-152

3AJJAHHUE N 18
Kax naseiBaetcs Asienue, o0ycnosinenHoe crnocofroctsio CO2 u IPYrux razos IpoIyCKaTh
COJNHEYHOE U3TYUCHHE H 3anepuBars VK-uzaygenue 3emmn

L. Haprukossii spdext 2. Cwmor 3. Kucnorsete qokam 4. O30HOBBIE JBIPH

SATAHUE Ne 19
Vkaxure KaTHOH, KOHICHTpanus KOTOPOI'O B BOAC MHPOBOI"O OKCaHa Hanﬁom,mas{
LK" 2. Na™ 3. Mg 4. Ca*

SATAHHE Ne 20

Yxaxure 3HAUCHNE MAHEPATH3AIEH [UIT DPECHBIX BOT
1. 02-05r/n 2. 05-1,0/2 3. 1-3r/n 4.3-10r/n

3AJAHUE N 21



Kakoii noxazarens Xapakrepusyer CIIOCOOHOCTE JTAHHOH BOH IICPCBOJUTE TBCPAOC BEUIICCTBO B

pacTBop
1. Crenmens HepaBHOBECHOCTH 2. THokaszarenp arpecCHBHOCTH
3. lloxasarens HEYCTOHYHBOCTH 4. Munepammzangs
3AJAHHUE Ne 22

Yxaxure QopMyTy BEHIECTBA, KOTOPOS ABIHCTCH KOHEUHEBIM POYKTOM MeTabomu3Ma OElIKOB ¥

’KHBOTHBIX M MOKET IIONAJATH B BOJIOEMBI KaK 3arPA3HATETh
1. NH3 2. COp 3. CO(NH)> 4. NH;—CH;—COOH

3AJAHHE Ne 23
Yxaxute Gopmyny BeliecTsa, KOTOPOE B HAHOOIBIINX MacmTabax qoOBIBAOT U3 MOPCKOH BOXBI
1. CaO 2. Hx0 3. NaCl 4. CaCOj3

3ATAHHUE N: 24
Kakoii moxazarens ABISCTCSH CTaHapTHON mpodoi Ha KAaYeCTBO BOIBL, A UMEHHO HA
IEPETPYKEHHOCTE BOABI OPTaHUYECKAMH BEHIECTRAMHA

1. &cTrocTh 2. BIIK 3. BIIK; 4, XIIK

3AJIAHHME Ne 25
Kax nazpiBacTcsa 01Ha W3 BaXKHEHITHX 0cOOSHHOCTEH GONBUINHCTRA IPHPOSHAIX BO — CIEOCO0-
HOCTH HeHTpanu30BaTh HOHEI BOIOPOA

1. Kacmorroere 2. Hignoumocts 3. Ocmosrocts 4. Kécrtxkocts

3AJIAHHE Ne 26
Yxaxure HPOHECe, B Pe3VybTaTe KOTOpPOI'C BO BpEMA CTpaTI/Id)I/II{aI_IKK COOCPAAHVC KHUCIOPOIa B
BOJAE FHITOJIEMHBEOHA YCTOMBO CHHMCACTCH

L. nCO;+ nH;0 — Cn(H;O)n + nO;

2. Cn(H,On + n0; — nCO, +nl,0

3. 106CO; + 16NO; -+ HPO42- +122H,0 — CiosHa630110N16P + 1380,

4. CioeH260110N16P + 1380, — 106C0O; + 16NO; + HPOz;z- + 122H,0

3AJAHUE Ne 27
YKakuTe, COOTBETCIBYET JIH COACPIKaHHE KHCIopoza (B % Macc.) B nedennne K[AISiO4]
KJIapKy KACIOpoaa

1. CoorBerctByer 2. He cooTreTcTBYST 3. He zuaro

3AJJAHHE Ne 28
Yxaxure GopmyTy MUHEpala KaOIHHHUT, KOTOpPbH 00pasyerca npu geticreuu H,O u CO, ma
MEHEPAT AaHOPTHT

1. CaALSLHOg 2. ALSLOs(OH), 3. MgsSiu01e(O), 4. KAL(AIS;0,0)(OH),

3AJAHHE Ne 29

Kax Ha3hIBaeTCs CIOXHBL IPAPOIHALE IPOTECC NEPEX0Ad TOPHOH IOPO/IE B KAYECTREHHO
HOBOE COCTOAHHE, NPOTCKAFOIIHHA IPH B3AHMONCHCTBUHE MHHEPAIBHOTO BEINECTBA 3EMHOM KOPBI
C XHBBIMY OPI'AHU3MAMHE M MIPOXYKTAMY HX HKH3HEACITEIEHOCTH

1. XuMudeckoe BEIBETpHBAHHE 2. Ou3MYecKoe BEIBCTPHBAHHE
3. IlousoobGpasosanue 4. Twumepremes
3ATTAHHUE Ne 30

KapbonaTnas no4sa uMeeT cIeyIomuil IpanyroMeTpdIeckii coctan: 42% necka, 28% MbUIH I
20% rmmmel. Conepwanne CaCO3 B mouse cocrasiser: 5% B nmecke, 10% B noumwm u 20% B



rauHe. PaccuuTaliTe rpaHyIoMeTpHYECKHi cOCTaB TOIBH (B %) Mocie yaaneHAS KapboHATOB
KHCIOTOH

I, Wheera™40%  Wyn=34% Wi =16%
2. Wieera=44%  Win=38% Wi =18%
3. Wieaa™42%  Wim=36%  Wig=22%
4. Wieea=52%  Wypym=32%  Weonw=16%

3JAJAHHME Ne 31
Housa conepxut 3,1% oprasmgeckoro BeMecTBa. BEUKCIATE IPOLEHTHOE CONEPKARNE 230Ta B
TI0YBE, CCIM OPraHNIeCKOE BEMECTBO conepkuT 60% yriaepoaa u Macconoe orHomenue C:N

pasro 10:1
1. 1,86 2. 0,186 3. 0,075 4. 0,038
JAJJAHUE Ne 32

Kax HasplBaeTCs rpynia XMMHYECKHX JIPENIAPaTOB, HCIMOIb3yEMbIX 71 VHUITOKEHHS COPHAKOR
L. Macexmmmmmsr 2. Tepbummast 3. Axapumuas 4. OVHrEmmas!

3ATAHUE Ne 33
YKaxuTe eAHMIB H3MEPCHUA AKTHRHOCTH PAJHOGKTHBHBIX BEIECTR
1. I'peti 2. 3umsepr 3. Pewrren 4. DLexkepens

3AJAHHUE Ne 34
Onpenenure axruprocTs (B Bx) 1 T “°Ra

1.3,7-10" 2. 3710° 3. 03710 4. 1710°
3AJJAHUE Ne 35

YxakuTe, B PAIMOAKTHBHOIO pacHaia:
HC - llB ++1 e
1. a-pacrmag 2. P-pacman 3. IlosmTponssii pacmaxm 4. DNeKTpOHHBLT 3aXBaT

3AJAHHE Ne 36
YkaxuTe, K KaKOMY BHAY OTHOCHTCS PABHOBECHE ITPH PaJHOaKTHBHOM Pacrane, ecin IepUoL
TONMypacaza MaTCPHHCKOT0 HYKIIHA2 HAMHOro 00JbIie, 9eM HEPHOJ IIOYPaciaja JOYepHero
HYKIHJIA

1. CranuonapHOE (BeKOBOE) paBHOBECHE

2. TomBmwxnoe paBHoBeCHE

3. PaRHOBeCHE HE JOCTHUTAETCH

8.5. Hpumepnoiit nepetetio 6ONPOCOS A NPOMEICYMOUHON AMMECHANU
(x ax3ameny)
1. Crpyxrypa Suoctheps — kak 06om0UKE 3eMu.
2. Tune! semmects, craraomux Guochepy, axrops yeroiaupoctd Guocdeps.
3. XuMHYeCKHE 3IEMEHTHE B Srocdepe.
4. bronoryyeckuit KpyroBOpoT.
5. brioyHas MOZENE KPYIroBOPOTa OHOTEHHBIX SIEMEHTOB.
6. Kpyroropor yrieposa.
7. Kpyropopot azora.
8. Kpyrosopot dochopa.
9. Kpyroeopor cepsl.
10. Kpyroropot Bogopoza.
11. KpyroBopoT GHOTreHHEIX KATHOHOB.



12. KpyToBopoT BOAEL

13. Kpyrosopor KECIOPOIA.

14. BEOTeOXMMKIECKUE [TUKIE] TEKCIBIX METAILIOB,

15. X¥MuuecKnH coCTas BOEL

16. BHOXUMIYISCKUE NPOHECCH B MODSX ¥ OKEaHaxX.,

17, JIAoKCHI YETIEPOIA B MOPCKOH BOJE.

18, bronoryseckas moTpedHOCTE B KUCIOPOTES, KAUSCTRO BOGL

19. ByTtpodrxaiizs BOJiCEMOR.

20. Vispieyenue CLIPLEBBIX PECYPCOR i3 MOPCKOH BOIBL

21, Ompecrenue BOIpt (MHOTOCTAIMEHAS JUCTHIUIIIINS ).

22. Onpecnesnne BoAbL (0OpaTHE 0CMOC).

23. 3arpsa3HBETENT BOASL {METAANE).

24, 3arps3EnTeNd BOAEE (KHCIOTHERIC OCANKY ).

25, TennoBoe 3arpa3aeHue.

26. 3arpa3ouTeNE BOXEL {HeQTh ).

27. OGpalboTKa CTOYHRIX BOL.

28. I1oOroToRKa BONOMPOBOIHON BOLEL.

29. CTpoerne ¥ cocras 3emimit.

30. MunepansHELl cocTaB 3eMHOM KOPEL

31. Ctpoecume, COCTAR ¥ CBONUCTRA HOURBL

32. PaxTopsl TOIB000pa30RANES.

. 3arpsa3HeHug TOYBLL.

. Crpoenye ¥ cOCTaR aTMOCHhepEL

. X¥MHYECKUE peaxiuy B atMochepe (GoTonucconuanus),

. XpMugeckue peaknuy B atmochepe (nonmzanys).

. XuMUYeCKHE peakxnuy B atMochepe (peakmuy HoHoE B atMochepe).
. Cz0ROBEI CiI0H.

9. Hapauxorsilt 3@ dexr.

40. 3arpszanTeny arMochepst (OKCHAR CEPBI, KUCIOTHEIE JOXKIH).
41. 3arpasunTeny aTMOCHEPE! (OKCHAEL 830Ta, GOTOXUMUYECKHH CMOr).
42. 3arpa3HETeNH aTMOCHEPE! {MOHOOKCHT yIIepoaa).

13, TokemuroCTE. CTAEAAPTH KAYHECTRa.

44, Azomansusie cBolicTra Bomsl. COCTAR IPHPOLHEIX BOX,

45. CCHOBHBIC HPOLECCH POPMEPOBAHMSE XUMHYECKOTO COCTARA TPHPONHEIX BOJ,
46. KHCHOTHO-OCHOBHOE PABHOBECHE B IPHPOXHELIX BOZOEMAX.

47. OpragndecKie Bel{eCTRE HOUBEL

48. HornoTeTenbHas CHocodHOCTE HOUB.

49. Bunsl HOHUSUPYIOINUX U3IYISHEN ¥ € IBHANEL E3MEDSHIY.

50. Slsnease paAmOaKTHBHOCTH K 3aKOHBI DANMOaKTHEHOTO PaCaa.
51. McTOURAKY EOHE3UPYROUNIMX HITYUEREN B OKDYRAICIIEH cpeie.
52. Ycrolgusocts aTMochepsl.

53. Conueunoe H3TyUCHHE.

54. Vionocpepa 3emin,

55. JlscnepcHEIe CHCTEME] B aTMochene.

56. Ilperpamesmst npumeced! B rponcodepe.
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8.6. Kypcogsie pabomer yuebubiv RAGHOM 1e NPeOyCMonpen st

8.7. Dopmbl KOHINPOAR COMOCINOIINEILHOU PAbOmb
MuxpoxorTponsabie paboTi (CM. BENHE - IJIaH CaMOCTOSTENLHON paboTsl CTYIEHTOR).



PaGouas mporpaMma yueOHOH IHCHHUOMMHBI COCTABICHA B COOTBETICTBHH C Y4eOHBIM
wiaHoM, (pefepa’bHBM  TOCYHNZPCTBCHHBIM — O0pA30BATE/GHBIM  CTAHZAPTOM  BBICIICTO
PO eCCHONABHOIO 0OPAOBAHMS 110 HAIIPABIESHHIO TIO/ITOTOBKH

020100.62 Xevuax

{yxaspiBaeTes KOJ ¥ HANMEHOBAHUE HAPABICHHS 10T OTOBKH )

Pabouyro nporpaMmMy yacOHOMN THCIHILIMEE] COCTABHIIA;

K.X.H., JTOICHT KadeApsl OpraHaIecKoi
xumun TTITY ﬂ% Bacuibesa Onpra Jleoungosua

Pabodag nporpamma y4eOHOH JUCHMIIIMHET YTBEPKICHA Ha 3aCeianud Kadeaphl Opranuveckoi
XUMHH:

nporokoi Ne 1 ot 31 arrycra 20 11 ronma.
3aB. kadeapoit %’r’;&% Tonemyx O.X.
(moamuicE)

Paboyas mporpamma yueGHOH muCIHIUIIEEI 0fo0peHa MeTomuueckol komuccuell Bronoro-
XMMHYECKOT0 (pakynsrera;

nporokonr Ne _ 7 or 02 cemrabps 20 11 _ roxa.

Ilpencenatens Meromueckoil komuccuun bX @ %&M/ Kaazepa E.IL
/




JlmcT BHECEHNT M3MEHEHHH

JlonoaeeHns W M3MeHeHHs B nporpamMy yueOmoH mucumnmmuer «XuMus OKpy:KaroeH
cpensr» Ha 2012-2013 yuebHEIH ro1.

JNomomamte nyext 6.3 Cpeacrea ofecneveHus OCBOSHMSI JIMCHMILIHHEBL IPOIPAMMEI
CHEeAYIOMUMH 3NEKTPOHHBIME PECYPCAMHE!:

1) Apxus :xypunaJja Science, The American Association for the Advancement of Science (AAAS) -
AMepHKaHCKAs acCOLHAIMS II0 PA3BHTHIO HAYKH - HEKOMMEpHecKas OpraHu3anis, coodIIecTBO yUeHbIX,
cO3ZaHHOe B Lenax nopaepoxxu gHayku, HII «HDUKOH», Jlunensuonnoil norosop Ne 316-PH-2011 ot
01.09.2011 r. na mepuoxn ¢ 01.01.2012 - 6eccpouno. htip://www.sciencemag.org/content/by/yearfclassic
2) Hayunasg snextponHasi 6nommoreka eLIBRARY.RU. Ilpn momrepxxe POGU. JTaueusnonnoe
cornaienne Ne916 or 12.01.2004 r. na nepuon ¢12.01.2004 — 6eccpouno. hitp:/elibrarv.ry
3) Apéxmp nHayusbiX xypHadoB 2011 Cambridge Journals Digital. Mzmareascreo Cambridge
University Press, HII «HOMKOH». Juuensnounoii porosop Ne 316-PH-2011 or 01.09.2011 r. na
nepuon ¢ 30.03.12 - Geccpouno. bitp://journals.cambridge.orp/action/stream?pageld=3216&level=2
4) Apxnsel 169 :xypranos m3xarenserba Oxford University Press. Mznarenscreo Oxford University
Press, HI1 «<HOWUKOH». Junenszuonno#i morosop. Ne 316-PH-2011 or 01.09.2011 r. ma mepuox ¢
14.03.12 - 6eccpouno. hitp://www.oxfordjournals.org/

3) Hudporod apxme MIEKTPOHHRX KypHauop n3parenscrsa Taylor&Francis. Hznarenscreo
Taylor&Francis Group, HIT «HOUKOH». Jforosop Ne316-PH-211 or 01.09.2011 r. pa nepuon ¢
06.05.2013 — Geccpouno. hitp://arch.neicon.ru/xmlui/

6} YHUC Poccna (Yaupepeurerckas uadopmanuonnan cucrema POCCHSA). Mockorcxuii
TOCYAAPCTREHHBIH YHUBEPCHTET MMEUH M.B.JlomoHocoBa (Hayuso-uccnenopaTensckuii
BEIYHCHAHTENBHBIH HEHTp, DKOoHOMHUecKHH (akynpTeT), ABTOHOMHAA HEKOMMepUecKkas OpPraHu3alus
Henrp nadopmanmonnsix uccaenosanuii (AHO IIHMA). TTucemo-3agsxa Ne 21/300 or 01.03.2010 r. na
nepuoj ¢ 01.03.2010 — Gecepouno.hittp: /uisrussia msu.ru/isd/main.isp

7y BJ «Mape» - ceogHan 6a3a JaHHBIX aBHATHTHYECKOH pocmucy crarell M3 mepHOAHYECKHX
m3aanny (apxus 2001-2006). Accouranps perHoHATBHBIX OUbAHOTESHEIX KoHCcopuryMoE (APEUKOH).
Horopop Ne (C/161-1/3 or 12102009 r. na mepuwon ¢ 12.102009 — GeccpouHo.
http://arbicon.ru/services/mars _analitic html
8) Apxmup xypmana Nature. Hayunoe mspatenscteo Nature Publishing Group, HIT «HOMKOH».
Jnensronnsidi gorosop Ne 316-PH-2011 or 01.09.2011 r. na nepuox ¢ 27.09.12 - 6eccpoyno. Cymma
AGroBopa:  OmIaTa  OKas’aHHEIX  yCAylr  OPOM3ROIWICE 43 cpexcrs  MunoOppoayku.
littp:/fwww.nature.com/nature/index.himl _

9) Apxue 16 BayusbsIX KypHanoB mH3gareascrBa Wiley., Msparenscrso Wiley, usmarensorso
Taylor&Francis Group, HIT «HOHKOH». Aunensuonnsiii noroeop Ne 317.55.11.4002 ot 01.09.2011 r,
Ha niepron ¢ 06.05.13 — Gecepouno. hitp:/onlinelibrary wilev.com/

10) Apxnp nay4HbIX )kypHagos SAGE Journals Online. Msparenscrso SAGE Publications, HIT
«HOHUKOH». Horosop Ne 316-PH-2011 or 01.09.2011 r. wa mepuon ¢ 05.02.2012 — Geccpouso.
hitp://online.sagepub.com/

11) Apxae HayuHBIX KypHaaoB B3garedbcrsa I0P Publishing. Manaresscrso IOP Publishing
Hacturyra pusukn Benukobpuranen, HII «HOUKOH». Horosop Ne 316-PH-2011 or 01.09.2011 r. ma
nepuox ¢ 13.04.2012 — 6eccpouno. http:/fiopscience.iop.org/

12) Apxus osnexrporHbix kypHadoB Electronic Back Volume Sciences Collection
H31aTeaseTBa Annual Reviews. Msmarennerso Anmual Reviews, HIT «H3WUKOH». Moroeop Ne 316-
PH-2011 or 01.09.2011 r. 5a nepuoxn ¢ 06.05.2013 - beccpouro. http://www.annualreviews.org/

13) Dnexkrponnas onGanorexa TTILY. http:/libserv.tspu.edu.ru/
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