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Heabio wydenys THCIHILIMHbL

ABIACTCH TIPHOOPETEHHME CTYHSHTAMHE 3HAHME o Hponeccay. W ABNEHHAX, OPOTEKAIONIMX B
atmocdepe, runpocdepe, iurochepe, Guochepe, o IMEHCHHEX R OKpYicarommelt cpene,
BBI3BAHHEIN, KAK OHOTHYECKHMH, TaK H  aOHOTHYCCKHMI (haxTOpaME, OTPAKAOWHX ©
XHMUYECKOR TOYKH 3PEHUS KapTHHY MHPA, a TAKKE COCTORHHE OKPYRaIOIeH cpebl,

2. MecTo yueHol AHCHHILIHAL] B CTPYRTYPe OCHOBHON 00pazoBaTe/ibHOk
PO PAMMEI

Aucrunimba «XUMEYeCKHe Peakiuy B OKPYXAIOWEH Cpenc» OTHOCHICA K BapHaTHBHOMN
(MpodrIEHOH) YacTH NPodecCHOHATEROr0 micna QCHOBHON 00pazOBATEIEHON IPOrPAMMEL

JlTs OCBOCHHS {HCHHNIMHEL CTYIEHTH HCNOMBIYIOT 3HAHUA, YMEHHA ¥ BHIE! JEATETBHOCTH,
CHOPMHPOBAHHEIE B IIPOLECCE OCBOGHHN NMCIIIIME XUMHYSCKOTO LHKIa HA MPEIRILYHIEY
ypoBnsgx obpazosanug ($usuka, ofimas u HCOPTaRHUeCKas XHMMA, aHATHTHYeCKAd XHMHA ¢
OCHOBAMH  (DHIMKO-XHMHUCCKUX METOJOB AHANM3A, (puaMdecKas M KOMNOMINAY XUMHA,
Oprawvveckasy XuMus),

Kype «Xawmiueckue peaxumn B OKPYXRAOWEH ¢peie» NpoOBOAMICA HOGTe H3YYEHNA
CHUIEMATHHECKMX  KYPCOB  oOMIAd M HEOPraHH4ecKas XHMHS, OPraHEYecKas XHMHM,
AHAIITHHCCKAR XHMHA ¢ OCHOBAMH (H3HKO-XMMHYECKHX METOIOR agaansa, (hH3IMYecKan H
KOMTORAHAY XHMHA.

Muemuivimaa «XuMHYeCKHE PeaKHE 1 OKPYIKAROIMECH Cpefien MOKET Osrrh Oazomoll mis
TOCHEIYIOMEro H3YYEHHS APYTHX JUCIHILIHH BAPHATHEHON YacTH OPOPECCHORATEHONO HKNA,
AHCLHITIMH (10 BHOOPY CTYASHTOB M HOATOTOBKH K MTOrOBO rOCYZAPCTBEHHON aTTECTAUHH.

B cBoto ouepens, usydenue mmermmmmm «XuMuecKe PEakUHm B OKPYRAIOWEH cpejier
CIOCODCTBYET IPHOGPETCHU OBINEKYIETYPHEIX KOMICTER T (OK).

3. TpeBopanns K YPORHI0 0CROCHAN AMCIHILIHHEL

flpomece H3YYEHMS  JMCITHIUBAHED HAIIpaBleH Ha (GOPMHpPOBANME H pPAasRHTHE
CHENHANIBHBIX KOMTIETCHLMM, & TAKKe KPodeccHOHATEHRX KOMITETEHINHI (ITK-1, TIK-2, TIK-6-8,
IK-11, TIK-13), 00mexyIsTypHbI KOMIeTeHIMit (OK-1, OK-4, OK-6-9, OK-11, OK-13, OK-14,
OK-16). Ocousmmii AHCIMITHHY « XHMHYECKHE PEaKUHy B OKPYKAroLIed Cpeney IOMmKeH:

- BJAAdeTH:
SHAHMAME O COCTOSHHH OKPYXAOLWIEH CPeubl, XHMHTECKHX PeakNHAX, NPOTEKAIODINX B
Guochepe; BRIMANNY IeATeARHOCTH METOBEKA, HA OKpyKaromywo cpeny (OK-1, OK-4, OK-8, OK-
9, OK-16, TIK-8, TIK-11, TIK-13);

= OBITE CHOCOBHBIM:

OHCHATE  OKOIOTHYECKYID  OOCTAHOBKY PeTHOHa 110  pasieHbIM (PHIHKO-XUMEHYECKHM
TMOKAZATCILAM;  NPUHATE  peINEHHE N0  ODECCUCHMWIO  BejomacHoro  w VCTORTHBOIO
B3aUMONEHCTRBHA HENOBEKA C NPHPOIHOL CPeMOH; HOMB30BATECA COBPEMEHHBIMMN hHIHKO-
SUMIHECKHME  METOJAMH HCCIETOBaHNU OOBEKTOR OKPYRAKIIEH cpenst (OK-4, TIK-11, TIK-
13}, K CHCTEMHOMY QHANHIY HKOOTHYECKHX tpobIeM, BONIPOCOB COCTOSHMA OKDPVKAROIEH
CPEnEl H 3100p0BkA Yenosexa (OK-1, ITK-11, ITK-13;

- TOHHMATL MEXaHH3MEL NPOHECCOB, NPOTEKAIOIIAX B OKPYXAIOWEl cpene, a TaKike
HOCHEACTRHA, MPOHCXOAANINE B PE3VIATATE HIMCHEHHS OPUPOLHLIX H TEXHOTSHMBIX HOTOKOR
BEILECTE ¥ XeMOIMHAMMKH KOMIIOHEHTOB OKPYMAroImel cpes! (OK-1, TIK-13);

- YMETE NPHMCHATE TONYYCHHBIE 2HAHUL

L% QHANM33  NPHKTAIHBIX  npodrem HeONATONPHATHEIN  TOCHSOCTEHE  BORASHCTEMS
AHTPOTOTCHHOH JesTEIBHOCTH Ha OKDYKAIOUIYIO cpeny (ITK-13} ;

B neharorneckol pearenpnoct (TIK-1, TIK-2, TIK-11, [TK-1 3

- OBITH TOTOBBIM ¥ CAMOCTOATENLHOMY — TIPOBEHCHHIO MCCICAOBAHHM, I[IOCTAHOBKE
CCTECTRCHHOHAYYHOIO) JKCHEPHMENTA, HCIONB30BAR IO BEQOPMAHOHARIX TeXHONOIMHA A



PELICHRA HAYYHBIX H [IPOQECCHOHANBHEIX 3aa4, AHANHRY ¥ ONEHKE PelyNETATOR natopaTopbx
wcenenosanmi (ITK-11, 1K-13).

B pesynpraTe M3ydeHns IACUMIUIRIG] CTYIEHT X0/GKEH
3HATE:
- OHOPEOXHMHYECKAES IMKIEL DNEMEHTOR W KPYTOROPOT BEUECTB, XHUMHMYSCKHE peaKIHu,
IpOXOAAMHE B nuToChEpe, runpocdepe 1 armocdepe;
- OCHOBHBIC JAIDASHUTENH OKPYKAOWEH Cpedbl, WX KIaccwDHKAIMIO, & TAkKe BIHIHHe
OHOTHYECKNX, A0HOTHYECKIX H AHTPOIOTCHHEIX $aKTOPOE Ha MHBBIC OPTAHM3MEL i HENOBEKA,
BIAAZETL:
" OQCHOBHEIMH  TEODEIMMECKHMH NPEACTABNCHUAMM O CTPOSHMM OHOCHEpEL, CTpoeHum
XHEMHYECKOM cOCTaBe oforodek Jenmn;
- YMERIAME HOMB30BATECA COBPEMEHHEIMA PHIHKO-XHMUYECKHMI METOIAMY HCCTCTOBAHMA TS
aHaI13a OOBEKTOR OKPYIKAIOWIEH CpebI;
YMETh:
- YMETE C OMOMIBIO XHMHUH 0OBACHATS W PEIIATh PasTigHbE SKOIOIHISCKAE TIPOBIEMEI,
- PHMELAT HONYYEHHBIC 3HAHNSA U HABBIKH [PH BEIIOJHSHHM KYDPCOBEIX M THIITOMEBIX padoT u
B Oynyumeit mpodhecCHONANTEHON JeNTeTEHOCTE.

4. O6wAan TPYAOEMKOCTS THCIHILIHAL! 6 3a9eTHLIX COHNAE
M BHALI y3eOHOH padorsy

TpynoeMkocTs: Pacripenesenne
Buga yuebroit paboTer 344CTHEIE SIIMHHIIIL, N0 CeMECTPEM, JaCh!
9aCkE (B COOTRETCTBHH ¢ (B COOTBETCTRHYM ¢ YHeGHEIM
yueDHEIM nagoM) TUTRHOM)
Beero: 6 zauergsn: 8 9

N emunm — 180 wacon

| AYIHTODHBIC 38HATHS 84 51 33
Jexmuu 28 17 11

| TlpakTHyeckne sagaTuy - -

| CeMuBaps! -

Jlaboparopusie paboTe 56 34 22
Apyrue BB AYAMTOPHBIK 18 10 8
paboT: 3aHATHY B uWHTEP-

AKTHEHOH hopme

HApyrue BHB pabot: 27 - 27

| SK3AMEH
CamocrosTensHas pabora 69 40 29
Kypeoso#t npoext (pabora) - -

. Pedepar - -
Pacuérro-rpaduueckue Konnoxsirymer, Konnoxeuymer, | Koamoxenymsr,
paGoThI KOHTPOJIBHLIE paGoTel KOHTPOABHREIE KOHTPONBHEBIE

| PaboTh paboTer
DopMB! TEKYIIErO KORTPOIL 3aueT IK3AMEH




5. Coleprranyie V9eGHoR THCIHILIMHET
3. 1. Pazdenst yueOHoH ducyuniuns

Buaer yqebHoii padorer (dac)

Hanmenopanne (B COOTBETCTEHM ¢ YICOIHEIM 1IAHOM)
paszjiena JeK- | Tpak- Jabopa- B T.4. CaMOCTOS-

RMCUMILIUHRT (TeMBI) | UM | TH9ec- |  TOpHELe HHTEPAKTHEHbLIE TebHasg

KHe padorer | dopmur 00yaeHun pabora
(cemm- (ue menee 20%)
N i HAPLI)

(O¢HOBHLIE TpeaCTAR- 2 2 8

NENUT 00 OKpPYKar0-

e cpene ] _

Frnofaneusie ripu- 4 4 2 8

PONHEIE HHKIEEL 31e-
MCHTOE H BEINECTE

AHMHA rajipoctepit 4 16 2 g
XMMHA AuTochepty 4 16 2 8
Xumus armocdeps 4 8 2 8
KuMugeckas ako- 4 - 8

J'ICH“‘HF{ H SHEPIreTHEA

Texioreusnie 2 12 2 7
3ArPASHERKS OKPY-
AAOMEH cpemsl

MoHuTOpHE 2 - 2 ) 7
OKPYKAFOUTEH CPensl
OCHOBBI XHMHYECKHX 2 - 2 7

METOHOB 3aIIHTERL
OKPYIKAOINEH cpean

Beero | 28 ” 56 18/21% 69

3.2. Codepucanne pazdenoe oucuuniunst

3.2.1. Ocnosneie npedcmasienus o6 oxpysicaiowei cpede. Crpykrypa Grocdepnt. Trib
KEIIECTB, cnaramomux Ouochepy. @akrtopel yeTolymBoCTH Ouochepel. OcHOBHBIE (BOpMEL
BO3ACHCTEMA UCIHOBEHECKOro OGMIECTBA Ha OKPYMAOMIVIO Cpedy. XHMAUECKHE SIeMelTs B
Orocdepe, MexIBEITHOM BemeCTBe, nnaHeTax CONHEYHOH CHCTEMBI PONb  XRMHYCCKHX
ANEMEHTOR B NPOARIIEHHH DHIEMHUIT.
3.2.2. TnoGansueie NpUPOOHBIE YUK JEMEHMOB U Geufecms. BUONOTHYCCKMA KpyroBoporT.
biounas  Momens  KpyroBopoTa  GHOTGHHEIX  ONEMEHTOE B npupone.  OCHOBHBIE
OHOrCOXMMHUCCKHE LMKNEL! 3JEMEHTOE M BEIIECTR: Kpyroeopor yraepona, azora, docdopa,
CEPEL, BONOPOAA, OHOTEHHLIX KATHOHOB, KUCIOPOI&, THKETBIX METAIUIOB (cBuHen, KaxMEA,
PTYTE).
5.23. Xumus sudpocepr. XuUMHUeCKHH COCTAR BOXDI. Knaccr(puxanusa IpuponHs BOJ.
buoximuueckae nmponeccel B Mopax M okeamax. JIMOKCHI yriepona B MOPCKOH BOje,
Hapnevenue ChlpbeBLIX PECYPCOB U3 MOpCKOE Bomkl. (OnpecHesue BOABL BHOTOTHMYECKAS
NOTPeBHOCTS B KHCNOPOAE M KAYECTBO BONBL 3arpisHeHHE BOJLL DOpPMEl CYINECTROBAHM
MCT&INOB B BONHEIX 3KOCHCTEMAX B BIMAHHUE THKEABIX METAIUIOB HA PA3BUTHE KHEOTHBIX H
pacrennil. Croyrsle Bofs! i uX obpaboTka. [ToaroToBKa BOAOTPOBOIHOH BOEL
3.24, Xumwi mumocep. Crpoenne muTochepst. MunepansHEI COCTHR 3eMHOH  KODEL
[Tpouexoxmense, cocTak M CROKCTBA 1OYBLL Pecypert. [lecrummnrr. Y nobpenus u PerynaTopEl
POCT# W PASBHTHA DACTCHHN.




3.2.5. Xumus ammocgheper. Crpoenue u cocrar atvocheprs, Xumuueckre PEAKUHAN B BEPXHHX H
HIDKHHX CHOSX arMoc@iephl. 3amuTHBC CBOHCTBA armocdepsl. O30HOBBIH WHT M 030HOBAT
Abipa. Ilaprukorstit addext. 3arpsanuTeu TpOnocheps!: KHCIOTHER FOXK IR, GOTOXHMAYECKH
CMOT, MOHOOKCHI Yriepona, TEEp/Iple B3BCHICHHES YACTHTIEL,

5.2.6. Xumuveckan sxorozus u swepzemuxa. Tpapmonnse u ATLTCPHATHBHEIE HCTOYHHKY
PHEPIUH. VCMONB30BAHUE DHEPIHM aroMa, HCNONh30BAHME sHepray ComHNIE, [POHIBONCTRO
GHOdHEpryH, BOXOPOIHAR JHEPTETHRA, IIpipona ¥ HCTOYHMKH panuanmui. PalHoaKTHBHOCTE KAk
SATPABHAROUIMH  QaKTop.  BHONOLHYUSCKHE  IOBPEKISHMA,  BhI3BbIBACMELE pajrarmeti,
PaguoakTieubie 0Tx085! ADC B MeTOIE HX 3AX0POHEHN.

5.2.7. Texnozennvie sazpazwenus OKpyocqiowjen ¢cpede. (CHOBHEIE THALL 3arpasHHtencit
OKpyxkaomeH cpeasl. Hayygo-rexumuccmi Oporpece | ero rozacHcreue Ha npupony. Bumrr u
MacITalkl HETATHBHOTO RO3ACHCTBHS Yelomeka U DPOMEIIINEHHOCTH Ha OPHPONEYIO Cpedy.
Texnorennag curyanus 8 Poccuu,

3.2.8. Monumopunz  oxpyacaiowed cpedsl,  TIOHATHE MOHHTODHHIE I €r0  OCHOBHEIE
UPAKTHHECKHE HanpaRNesus. KiaccH(MKauus MOHHTOPHHTA. Kputepun ouenkw kauecrna
OKpYxaruel cpenst.

5.29. Ocnostr xumuvecxux memodos FAUUIEL  OIPYHCAIOWET cpeder.  TIPEPONO3AITHTHER
MEPOTIPHATHA, POlie TEXHHYECKOI) IPOrpecca B 3AIMHTE OKPYRKAOIIes: cpensr. Knacendmragms
H OCHOBHRIC HANDPABACHWA HPHPONO3AIMTHEIX MEPONPHUATHR. OCHOBHEIE XHMHYECKIE METOILI
JAHHTE] OKpYKAIOWEd cpeanl.

3.3. labopamopustii npaxmurym

Ne Ne paznena "HanMeHopanme naboparopHerx pabot
/1 IO CITHTL BT
] 5.2.3, Xumus ruapocdepst XpMUYeCKiH aHANH3 OB
2 5.2.4, Xumus murocheprt XHMHYSCKHI aHATHE BOJL]
3 5.2.5, Xavng atMochepst XuMuteckull anagus armMocdepyoro BosTyxa
4 527, Texworemseie sarpaa- Oupenenenne Ka4ecTBa MHIIeBbX TPOAYKTOR
HOHFR OKPYKEROIIER Cpensl

6. YuebHo-meTonmucckoe ofecieyenme JAHCITHILIH L]

6.1. Ocroenan tumepamypa:
1. Mpanor B. I". Opramsueckas xuMus [ Texer):yueduoe nocodue ms ryson/B, T, HMeanos, B. A.
I'oprenko, O, H. lesa.-5-¢ uan., cTepeoTHIL.-M.: Axanemna, 2009.-620
6.2, onornumenvnan JAumepamypa:
1. Qxpyxaromas cpena | DHIHKAIOIE THSECKIH CIOBapp-cpapounmi: 1500 repMunop: 82 1. /
Mlep. ¢ nem. E. M. Fosuaposoit u xp. ; Pex. E. M. Fonuaposa. - M. : ITporpece, 1999.- T, 1-
2.
2. Hosmkos, IO. B. DKONOTHY, OKPYKAKIIAL cpera o wemorex / HO. B. Hoswkor - M. : GAWP-
HPECC, 2002, - 350 ¢,

3, Cragaumienit, I B. Sxonorus /T B, Cramgunkufi. - CIT6. - Xumuzgar, 2001, 283 ¢.

4. Tonmoscxas, JI. . Xumua oxpyskaroimeit cpeaer / JI @. Tonzosekas. - M. : Map, 2007. —
294,

6.3. Cpedcmea obecnenwenun oceoenun OUCHHIIIIHBI
1) Apxne xypuana Science, The American Association for the Advancement of Science (AAAS) -
AMEPHKAHCKAT ACCOLHALMA TI0 PASBHTHIO HayKH - HEKOMMEDHECKAA OPranH3alii, cOOBIEcTRO yHeHRX,
CO3MaHnoe B uenax nonzepimky Hayxu, HIT « H3HKOMWY, Junessuousoii Horosop Ne 316-PH-2011 or
01.09.201F r. va repuog ¢ 01.01.2012 — Gecepouno. http://www .sciencemag org/content/by/vearticlassic
4) Haysnast arexTponuas uGnsorexa eLIBRARY.RU. Hpu nopmepaxe POGU. MiueuzuonHos
cornawenye Ne9te or 12.01.2004 r. ua nepuon ¢l12.01.2004 — Geccpouno, http:/felibrary.ru




3) ApxaB Haywnwix Kypranos 2011 Cambridge Journals Digital. Maparemcreo Cambridge
University Press, HII «HIWKOH». TInuensnonHoi Aorosop Nz 316-PH-2011 ot 01.09.2011 r. ua
nepuon ¢ 30.03.12 « Becepounn, http://journals.cambridge.org/action/stream 2pagefd=3216&level=2

4) Apxugel 169 mypuaos mgaTenncrea Oxford University Press. Hanartenrcrso Oxford University
Press, HIT «HIHUKOH». Jnuensuonnodi sorosop Ne 316-PH-2011 or 01.09.2011 r. wa EpHOR ¢
14.03.12 - Gecoepouno. http://www oxfordjournals.org/

5) Ludporoii apsus 3geKkTpoHmbIX wypaanos wigatenncrea Tayvior&Francis, Manarenporso
Taylor&Francis Group, HIT «H2HKOH». Joropop Ne316-PH-2i1 ot 01.09.2011 r. Ha NepHON ¢
06.05.2013 — Geccpouno. hitp://arch.neicon.ru/xmlui/

6) YHC Poccnn (Yaueepewrerckas uudopmannonnas cuerema POCCHS). Mockosexuii
rOCY AapCTREHH LA YHHBEPCHTET HMEHK M.B.JIoMoHGCoBA {Hayuno-uconenosarensexmii
BLIMUCTHTCHLHEIH LOHTP, DKOHOMMMCCKME dakyibreT), ARToHOMHEAs HeKOMMENYerKkad OpraHHzalig
Hentp undopMaluoHHEIX Mocnenosanmit (AHO M), Iucemo-3azexa Ne 21/300 ot 01.03.2010 r. Ha
neproa ¢ 01.03.2010 ~ Secepoyno.hitp://uisrussia.msu. ru/is4/main isp

7) BJI «Maper - cBopnas §a3a IaHHEY AHATHTHYECKOH pocnucH CraTell B3 mepHONHYECKHX
usaanan (apxue 2001-2006). AccoLMaLNg PErHORATEHEIX BUETHOTEYHEIX KOHCOpuHYMOB (APEUKOH).
Horosop M C/161-1/3 ot 12.10.2009 r. wa nepon ¢ 12102009 - Geccpouro.
Dttp://arbicon.ru/services/mars analitic.html

8) Apxwe xyprana Nature. Hayynoe usparensetso Nature Publishing Group, HIT «HIHKOH».
Janepsuonnsdi gorosop Ne 316-PH-2011 ot 01.09.2011 r. na neproi ¢ 27.09.12 - Gecepouno. Cymma
AOUOBOPA:  OHNATA  OKAXAHHBIX YOIy  OpPOM3BOAMTCY W3 cpeacte  Munofpraykm,
http//wwyy nature.com/mature/index. html

9) Apxmp 16 RayuHBIX KYDHAKOB HMIXATEALCTEA Wiley, Hzmatenpeteo Wiley, mamarensctso
Taylor&Francis Group, HIT «H3MKOM», JuuensHoHHEI soroeop Ne 317.55.11.4002 or 01.09.2011 r.
Ha nepuoi ¢ 06.05.13 - Gecepouno, http://onlinelibrary. wilev.com/

10) Apxus maywawrx sypsasoe SAGE Jouwrnals Online. Wanarentcreo SAGE Publications, HIT
«HOHKOH». [loroeop Ne 316-PH-2011 or 01.09.2011 r. ma nepron ¢ 05.02.2012 - Geccpouno.
http://online sagepub.com/

11) ApxHE HaydammaX skypHasor m3gatenncrsa TOP Publishing. Wsaarentcreo IQP Publishing
Hnetutyra buzicy BenmkoSpuranum, HIT «H3HKOH», Horoeop Ne 316-PH-2011 ot 01.09.2011 Ha
nepuon ¢ 13.04.2012 — Gecepouno. http:/fopscience.iop.org/

12) Apxus aekTpOHEEIX wypranoe Electronic Back Volume Sciences Collection HIAATeNLCTEA
Annual Reviews. Wamatervcreo Annual Reviews, HIT «HIHKOH», Horosop Ne 316-PH-2011 ot
01.09.2011 r. va nepuox ¢ 06.03.2013 — Gecepouno, hitp://www annualreviews.ors/

13) DnerTpornan 6ubauorexa TTIY. http:/libserv.tapu.edu.ru/

6.4. Mamepuansno-mexnuueckoe obecnevenue OuCHUNAUN B

N IHammerorauue pasnena Havmerosanpe Harmenopaume Texmiveckuy
n/n (rembl) yaebHOM MATCPHATOB O0YVYeHA, H &Y/IHOBHAYANBHLIX CPEICTB,
AUCIMILTHE BT {(MOZY s IAKETOR NPOIPAMMHEOLO HCTIQNE3YEMBIX ¢ HENLH)
obeciieqeius TEMOHCTPAIIMH MATEPHATIOR
I I'noGansrsle  mpupoamsie - Tabmune, cxeme,
UMKIL  3IeMEHTOB | UHTEPAKTHRHAA JOCKA
BEINECTH

Xumus ragpocheps:

3 Xuvus murochepr

XuMEI aT™Mochepn - Tabmuis, cxemzs,
UHTCPRKTHEHAY FOCKA
5 XuMUYeCKAT BKOIOTHA M - Tabmwnkr, cxeMer,
JHEPreTHKA HHIePAKTUBNHAL TOCKA
6 | TexmoreHnsle sarpasenns - Tabmeger, cxemer,
OKpPYIRAIOmEH cpeib: HHTEPAKTHBHAA 0CKA N
7 MoHMTOPHHT - Tabmuuet, cxeMel,
OKPYKAIOMEH cpejint HHTEPaKTHBHAN QOCKA B




8 OCHOBE XHMHYECKHX - Tabmuie, cxeMmel,
METOOORE 3ATTHTRL HHTCPAKTHEHAA AOCKI
OKDVIRAKOMEH Cpelhi

AyIuTOpHA, OCHAWNEHHAT MYJETHMENHHEBIM obopymoBanveM, WHTEDAKTHEHOR JOCKO,
XBMI9eCKan 1abopaTopus, naGopaTopis GUIRKO-XHMMHICCKEX METOTOB AHATH3A,

7. Meroaumueckne peKOMEHIAIIMY 10 0PTRHNIATINH HIYHCHIA AW CHHILTHEE
7.1. Memoouteckue pexomendanuu (mamepuansl) npenodasamesio

Kype «XuMuueckue peakimy B OKPYXAKOIIEH cpene» QasupyeTcd ¥4 OCHOBHLIX 3aKOHAX H
[OHATHAX KNAcCHUCCKOH XMMHM. [IpenMeroM xypea SBRsiOTea ocHOBHRE QHINKO-XUMUYECKHS
NPOLECCHl, IpoTekaronHe & OHocdepe ¢ yuactueMm abHOTHUSCKIY KOMOOHEHTOR Grochepsy, a
TaKKe  raobanbHble MIMeHeHH: GHOCQEpRl, CREIAHHbIE C BOZPACTAIOUHUM  BIHSAHEEM
GHTPOUOPEHHLIN ROSNGHCTBHH & pesympraTe HPOMBIIINEHHON NeNTEIBHOCTH 4YeloBeka i
WHTEHCHBHOTO OCBOCHMS UM HEAp 3eMTH.

«XHMMYECKHE PEaKIHH B OKPYIKAOIeit Cpele» - MeRIUCHHITHHAPHAY THCIHNMEA. Ee

H3YHEHHE NO/OKHO 0A3upoBathea HA AHAHMAX CTYICHTOB MOMYSEHHEIX panee IpH HIYIEHHH
auctpnana:  «O0Was M HeOpraHHHecKas XuMEAy, «PHzmueckas XamHA», «KOommoHodas
XEMHAY, CAHANHTHUECKRT XEMAT», «OQO1IaT »ROT0THD Y.
IlpomesxyTounsiii cpes 3mauuit IPOBOAATCA TECTHPOBAHHEM, A Uero paspaboTagsl TECTOBBIE
3aaHusA, TeCTHPOBAHHE POBOIUTCS B KOMIBIOTCPHOM KIacce ¢ HCOONB30BAKKEM CHELHANLHON
APOTPAMMEL.  3amaHis Haxomstcs Ha cafite TIILY. TecTpoBaHHE MOKET IPOBOIHTHLCS
CTYACRTaMH B KAYCCTBE CAMOCTOATENBHON MONIOTOBKM, KAK I10 OTAETHHBIM TEMAM, TaK H IO
HTOraM cemectpa. CeMecTp 2aKaHIHBASTC HTOTOBEIM 3K3AMEHOM.

7.2. Memoouyeckue pexomendauun oan cmyoeHmaog

Hacrs yueGHOTO MaTepHANa DHCLUMITTHHE! « XAMHYecKHe PEaKIMK B OKpyaKawomel cpeaes
YICOHRIM TIIAHOM OTRONMTCS HA CAMOCTONTEIBHOE u3yueHue, BOnpock, pexoMeHNOBAHNLE K
CaMOCTOATENBEHOMY M3YUCHHIO, OOBIMHO He paceMalpHBAIYICH BO BPEMst AYAHTOPHKIX 3aHATHI
H3-23 HEROCTaTKa BpeMenn. OHK HMEIOT B OCHOBHOM HITHOCTPATHEHLIE XapakTep H He
OTHOCATCA K OCHOROIONArG[OINEM, HO RHAHHE WX CYNECTBCHHO O6TervaeT BOCTIPHATHE
IPHHLANHANLHEIX  NOTOMeHUH TpenmeTa obcyrnenus. Kpome Toro, MAaTepHal, BhIHOCHMbI Ha
CAMOCTOATENEHOE  DacCMOTpeHHe, pacuwmpser v obydarommxcs KPYTO30p, [OBBILACT
IPYIAHPORBAHHOCTH, HTO NAET ROIMOKHOCTD YBEPCHHES OPHEHTHPOBATRCH R HAVKax, yike
SHAKOMEIX H3 UPEIBINYIIHX KYPCOB H SBISFOMMXCE OATORMIMHE 115 XUMMY OKPYHAOIMEH cperkl
(ofIas M HEOPIaHMUECKAS XHMKA, DUIMYECKAK XHMMS, OPTraHMYecKas XHMHSA, dHATHIMYECKas
XUMU# B JIPYIHE), HMEIOLIHX MHPORO3IPEHYECKOE SHATCHHE, M, CHRIOBATENEHO, CHOCOOCTRYET
DOPMHPORAHHIO BCEX EPEUHCIEHHAIX BBLUE xomuerenuwmi (TK, OK).

IInan camocmosmensuoii patome
Ofiee XONMYECTEO HaCOB, BEIHOCHMBIX HA CAMOCTOATENBHYIO pabory: 69 yacor

No | Paznen mucummimnue [epevuens sonpocos Kon-so | ®opma xorTpOmS

n/n Jacon

1 | OcHoBnEe 1. Yuewne Bepmaackoro o 6po- 8 MHukpokomT-
APeNCTaBIeHHA 00 | cepe POJBHEIE
OKPYXaioImeH cpene

2 | T'nobanpusye npu- | 1. enmwn u umxas nutamms, Hro- 8 MuxpokouT-
POOHEIS IWKNMBL 3Jle- | JOTHYecKad Itupamuaa.  llorok PONLHKIE
MEHTOE H BEECTR BEINECTR W YHEpPTHH




3| Kumua rugpoedepst | 1. Crofictea moje. Boja  kax MukpoxonT-
YHHBEPCAILHEI PACTROPHTEIE POJIBHEIE
4 | Xevua mmrocdeps LTaner mous, [eorpaduuccxas MuKpoxoH -
3OHANBHOCTE POJIBHEIE
5 | Xumus atMocheprl 1.9Bomonns armoctepss Muxpokour-
2. DNeKTPOMATHHTHRIE BOTHb! PONILELIE
6 | Xumpveckas axono- | 1.Tpajuunonure u HETpamHiu- Muxpoxont-
THA i SHEPTeTHKA OHHEBIE HCTOYHHKH DHEePriu POJIBHYE
7 | Texworennrle zarpas- | 1.Bnusume NpempHATHE MeTal- MugpokonT-
HEHUS  OKPYHAIOHIEH | TYPrHIecKOro, IHepreTHUeCKOro PONEHEE
Cpembl H MAITHHOCTPOHTENBHOIQ KOMI-
MEKCOB Ha OKPYKAIOUIVIO Cpeny
8 | Mowmrropumr L. 2konorayeckne HopMaTHEE MHAKpOKOHT-
OKDRYRAOWEH Cpean ) POJIEHELS
9 | OcwoBm xuMuYeckux | 1. XHMHYECKHE CROKCTEA OCHOB- MHKPOKOHT-
METOLOE 3aIUUTRL OK- | HBIX JAIPASHHTENCH OXpYXAIONIEH PONBHKIE
PYRAOIIEH Cpene cpeasl

8. MopMEI TeRYIHET0 KOHTPOIH YCHEBACMOCTH M IPOMEKYTOYHOM aTrecTanun
oby YA muXeH

8.1 [pumeprasn memamuxa pedepamos
1. XaMuueckue nponeccht B IpOKCX0KICHHE I DBOMFONIH OHOCHEDEL.
- FIpHpOtHEIE DKONOTHYECKHE KPHIKCL] B MPOIIOM | OYZyIIeM.
. PUIMKO-XHMHYCCKIT COCTAB H SAIMMTHLIE cBOfCT A AHTOCGhEDEL,
- PUsHRO-XMMHYeCKHH COCTAR M 3AIMHTHBIE CEORCTRA aTMoctheps.
- DUIMKO-XHMAYCCKHI COCTAR M 3AUUTHEIE CROTICTRA THIPOGCHEPEL.
. 'noGamskeie skonornyeckne NpoOIEME! PANHYHEX 06HEXTOR Suocdepsi.
- Pagraunonnoe sarpaanesne npuponyoi CPERT,
. Pampuanmonnas obcranoska 8 Poccu v 3a pyBemanm.
- IKONIOIHUECKas TPOGNEMA TOPOICKOH cpeaLy.
10. CocTas 1 moKkasaTe/Id KavecTra TPHPOMHBIX B,
1. Barpasautrem armocheps.
12, Jarpasusrenu rumpocdeps.
13. 3arpasHuTeny noyskr,
14. I'noGanbietii XapakTep 11pooBommeTEEHHO HpOGAEMEL
15, Konuenuw yeroitumroro PA3BUTHAL
16. Metoas! uceaem0Banms NpHPOIHEX 06BEKTOR UpH XUMHYECKHX 3arPASHEHHIN.
7. Poih MHKPORIIEMEHTOR B POSBNEHMH S8 neMuil.
18. Bemectra-niocpenmuiu Mexy Oprafy3sMaMH i OKPY&KAIOIIeH cpeaoi.
19. Brusarme 3arpasisaiOuHX BeMecTs wa OPTAHH3M YeNIOBCKA,
20. I1puposnsie 3arpssxeHIs OKpysKaromeit HPHPOIHOH CPejikT,
21. ArTponorernste FATPATHCHIA [PUPOIHOR CPEIEL
22. Tlpobriema oTX0n08. IlyrH yTHImsaIm.

3
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8.2. Bonpocel u sadarus oan CAMOCHIOAMENLHO PABOnbl, € IOM HUCRE ZDYRIOGOTE
CAMOCMOAMENEHOU PAdomel 00y HIXCA

Cw. BRIIIE - IIIAN CAMOCTONTENLHOMN paboTe] CTYNEHTOR.
8.3. Bonpocu dns CAMORPOSEPKH, QUUN0208, 0bCyscOeHull, duckycouil, IKCHEPMUZ

1. Ha xarmx odaxtax ocHORBIBAOTCS COBDEMEHHBIE NIPEJICTABICHHS O BO3HHKHORSHMHM
Beenennoit?
2, KaKoB clIeKTpaipHELE COCTAR CORHETHOrO HINYICHHA U KaKHEMH [POIIECCAMH OH 00YCIOBIEH?



3. [poananusupyiire IPHUHEE! 06PA3OBAHTS 030HOBLEK OBIP HAJT AHTApPKTHOOH,

4. Oxapaxtepusyire HCTOYHHKH, MACIITAOH GOCTYINEHHS 1 IYTH CTOKA COSRMHEHWE A30Ta B
€r0 aTMOCHEPHOM IIHKTE,

5. Kaxk MeHsNock cojepxanue AHOKCHIA yriepona B atMocdepe B padiHuHLIe HepHObI
HCTODHE 3emMin?

6. Kaxue 1poGaeMs rEApOchEpL MOKHO OTHECTH K FI0BATLHbIM BKOJIOTHYSCKUM Ipoh/ieMam?
7. ng peruenis KaKuX NpaKTHISCKIK 346y HCTIONBIYETCH 3aK0H JInTMapa?

8. B wem oTmiryme nossTHi «ropHas OpOAa» B «MHHEPan»?

9. KarkoBr! 1/1aBHEe GOPME! AKKYMYISHUHE METAIOE B MOuBax?

1. Kakue riobansueie npoBreMs! cpI3ams: ¢ HPEIMEPHBIM HCITOABIORAHUEM VI0GpeHIH?

11, Brzsl panmnoakTHBHOrO pactaja.

2. Ocrosyrie corecTRENHRIE HETOMHMKY HOHMHPYIOIIHX H3TYIeHHA B OKpyxatoLiell cpexe.

I3. Ouenmre, B0 CKOMBKO Pas CKOPOCTE CRAIBIBAHNS aTOMAaPHOTO KHCI0POAA B PEAKIIHH CHETE3a
OF0HA BEIIEC, WEM B PEAKIMH DaspYIUEHHd O30HA, KOa 3TH IIPOLCCCH! HOPOTEKArOT IipH
HOPMATLHOM aTMOCHEPHOM JABNEHHH ¥ YIOBEPXHOCTH SeMITH. KonmenTpaims B npHseMioM
BO3OyXE O30HA 4+10" Monexymcm“j, KHCHopona 5,3410'% Moexy1eem”, KoseranTa CROpOCTH
PEAKIHH 00pasOBaNH 030HA k05p=6,9-10'34 CMS*MOJIeKyﬂ"-c“l, CCIIM TPETEE TEI0 — MOJEKYIhI
KUCNOpoAa. KOHCTEHTA CKOPOCTH TIPOLECCa pAaspymieHus 030Ha OpPH  B3aHMOICHCTEMM ¢
ATOMAPHEIM KHCIOPOROM Krys=8,4+107" en®emonexyr ¢,

14, Kakofi w3 dpeonos O-11 unu $-152 TPCACTARIAIOT GOMBINYE) ONACHOCTE JUNA O30HOBOLO
Citos nnaneTr?

15. Kaxoti uz ¢peonos - CF,Cly wan CHF,C - Gonee omacer I 030H0BOrO crox? [pegerasnre
KONOBRIE QOPMYJIB! COOTBETCTEYIOUMY (PEOHOE.

16. PaccuuTajiTe MONBHEIE COOTHOMCHHS ATOMOR KHCIOPONA M KPeMHHA B 3eMHOA Kope
(HCTIONB3YS BHAYEHHS MACCOBRIX KIIAPKOB).

17, Onpenennte comepuanue KACIOpOIa B kpemuHA B % (Mac.) B medermme - K[AISiO,].
CpaBsye HONyHEHHEIE TaHHEE ¢ WX KHAPKaMH (ECTH 3HAYCHHS He COOTBETCTEYIOT, OBLACHHTE
noyemy).

18, ITIMHMCTEIE H MeCYAHEI® NOYBE HMEIOT YOCABHYIO MOREpKHOCTR 70 u 7 M/ abc. cyxoi
NOYBEI COOTBETCTBERHO. [lpy yemornu, uro BO3AYINHO-CYXAR 10YBa agcopbupyer Boay TONBKO
MOBCPEHOCTLM OMHOPORHOIO COH TOMMEHOR | HM, BEIMHCIHTE COTEPKAHHE H OO0 BOJEL B
KKIOH TTouBe.

19. Toura comepxur 3,1% oprauuyeckoro BemecTra. Brivmemure % conepxanme C uw N B
HOHBC, SCIH OPTaHEYECKOE BEIECTRO COACPHUT 60% C u MaccoBoe oTHome e C:N=10: 1.

20. lpezcTapsTe, 410 YHCTHIA TYMYC HMEET 60 CMOTE KapGOKCHABHBIN FPYIN Ha | KT, npruem
Bee onn umetoT pKa=4,0. Paccuyraiite nomo rpymm, KOTOPEIE TPOIHCCOMHUPYIOT Ipy pl=3; 3:

8.4. Hpumepnt mecmos
HeMoncTpanonssit BapuanT TecT-6utera

3AHAVIUE Ne 1
Kax nazeisaeres yacrs ATMOCHEPSI, PACTIONOKEHRAT HA BRICOTE 70 16 v o YPOBHA MOPA

1. Tponochepa 2. Crparochepa 3. Mesochepa 4. Honochepa
3ATTAHUE N 2
Kaxosa npumepro nomsg (22 0) BOABI MHPOEOTO OKEaHa OT OBTTHN MHPOBLIX 347aC08 BOIBI
L. 96,5 2.1 3. 8000 4. 0,03
3ATAHME Ne 3

VkaxuTe & cpenteM TONHEHY (B KM) 36MHOH KOphi
1. 1250 2. 2250 3. 2200 4, 670 3. 30



3ATAHUE N 4
K KaKOR Tpynne OTHOCATCH SIeMEHTEL, HEIHAUNTEIBHE HENOCTATOK IWTH HAGEITOK KOTOPBIX B
OPragu3Me ITPHBOANT K 3a00IeRANHIM

1. Buorcwumie 2. Bropocrenemmsie 3. MakposneMenTst 4. MuxposneMen Ty

JATAHHUE Ne &
K kaKoMy THIY BEUIeCTS, CIIaTaromMK Orochepy, OTHOCHTES BCA COROKYITHOCTE KHHELIX
OprasusMos

1. Kocnoe 2. JKmsoe 3. Buokocmoe 4. Broremmoe

SAJAHUE Ne 6
Kax HazbiRaeTCs NpONece BOCCTAHOR)CHHS TPYIIaMy OYBCHHBIX B BOAHAIX GakTepHit HUTparToR
10 HUTPHTOB, MOJEKYIAPHOTO A307TA M AMMEAKS

1. Anaspobmas cyindarpenyiusns 2, buonoruveckas MeTHIHIALKS
3. Memutpuduranus 4. Hurrpuduxaims
3AJTAMUE Ne 7

YKaMHTE KOMHYSCTRO O/I0KOE, COCTABNAOMIMX 06MEHHEI] tHoHA & O6104HOH MoaeTH
Kpyroeopota
1. 4 2.3 3. 2 4, 1

JAJAHHE M §
K xaKoi »k0TOri4ecKol kateropun oTHOCATCH OPrapi3MEL COCTABISIOIIME EPBOE 3REHO B
namerol vemn

1. Hpomynesrer 2. Koncymentel 3. PenyrenTsr 4. Carnpogarn

3AXAHHE Ne 9
K KaxoMy THITY IHKI0B OTROCHTCH GHOMCOXIMHYECKHH 1K docdopa
1. Kumewlt 2. Teépmet 3. T a3000pasHLIT 4. Ocaxovmpiii

JAJAHWE Ne 10
Kax HalbBAIOTCH TEPPHIODPHH, PARTHYAIOMIHECH YPOBHEM COTEPWAHNA ONPENENEHHEIX
JIEMCHTOB

1. TeoxuMugeckue mpopRHIY 2. leoxuMmaecknit oy

3. Teoxumuseckuil Gapnep 4. TeoxuMHYecKHe aHOMAIHY

JAJAHUE Ne 11
Cronexo (%) cosHednon SHEPTHH, MOCTYNIAIOWIEH HA 3eMITIO, & CPEIHEM pacXoflyeTcd Ha

dorocuures
1.1 2. 23 3. 30 4, 46
3ATAHUE Ne 12

Kak naspmaercs BIUsHNAS HOHOB METAIUIOR NpH KOTOPOM NPOHCXOAMT Helitpatasanys
3P PeKTOR
. AnnwTHBHOCTE 2. ART4roHEsM 3. Avntneumepriuzv 4. Cumeprusm

3AJAHUE N: 13
Kaxoso cogepxanue (B % 06.) yriexucioro rasa b atmoctepe
1. 0,03 2. 21 3. 50 4, 78

JAJZAHUE Ne 14
Kax naspisaeres peaxums, HPOTCKAIONIAS B BEPXHNX CROAX AaTMOCHEpEL:



Ny +0-NO™+N

. Peaxums oBmena 2. lepenoc zapana
3. dwcconmatHeras pexoMGrHanis 4. $otonvsHzanEs

3AJAHUE No 15
He Sombie Kakol BENHYHEE! TOIDKHA OBITE TTHMHA BOTHEL (B HM} KBAHTA BIEKTPOMATHUTHOTO
HSITYHEHRAS T (IPOTEKAHHMA PEAkitun POTORHCCOUHATHE KHCIOPO/(a

1. 99 2. 128 3. 242 4, 1140

3ATAHME Ne 16
YRaXkHTe, KaKAT 3002, B 3AEHCHMOCTH 0T reorpagiiecKoll DIMPOTEl MECTHOCTH,
XApAKTCPH3YETCA HanOOIBIHME 3HAYCHHAMH CPEXHETOIOROTO 0BLIEro CONEPIKANEA |1
KOHUCHTPALKN 030Ha, HAHGOTRIIHMHE CE30HHBIMYA KONeBARIIMI {oxono 50%). 3oxa
MAaKCHMANEHOR KOHUCHTPALKE 030H4 PACTIONOKENA Ha BhicoTax 13-15 KM, KOHUCHTPAIIHA 020Ha
B 3T0H 308¢ cocTasageT (4-5)10'2 enr

1. lonspuas sona 2. Tpouwnweckas 20ma 3. CpenHue WupoTs

JAJAHRE Ne 17
YRamuTe, Kako# #3 Ppeonor Gonee onacey i O30HOBOT'O CIIOH
I. ®peon-11 2. Dpeon-22 3. Gpeow-32 4, bpeon-152

IAJAHUE Ns 18
Kak Haserpaetes asnenne, o6ycIoRIenHOE crrocobroeTEi0 CO; B APYIHX 4308 NIPONYCKATE
COTHCHHOE H3TYUSHHE H 281eDKHBATE WK-m3ayyenne Semmn

1. {lapumxoseri sdpdext 2, Cmor 3. Kucrorupme Ao 4. O30HOBHIE OLIPH

3AIIAHHE N2 19

YKOKHTE KATHOH, KOHIEH TDaLHs KOTOPOra B Boae Mupoeoro okeana HanbomsmTas
LK™ 2 Na™ 3. Mg™ 4. o

3ATAHHUE Ne 20

YEROKATE SHAYCHHE MEHEPATIHIAHH 1ix IPECHBIX BOJ(
L0205/t 2. 0,5-1,0r/1 3. 1-3 o/ 4, 3-10 r/n

JAJAHHUE N: 2]
Kaxoit nokazarens XAPAKTEPUIYET CrIOCOOROCTE AaHHOR ROIEI NEPEBOLHTE TREPIOE BEIHECTRD B
pactpop

1. Crenens HepasHOBECHOCTH 2. Toxazaress arpeccHsHocTH
3. Toxasarens HeyeTON4UBOCTH 4. MuHepanmsaus
3ATANUE Ne 22

YKaKHTe GOPMYITY BEINECTRA, KOTOPOE ABIASTCH KOHEUHLIM NPOAYKTOM MeTabomnnama Genkon v
AHBOTHEIX M MOXET IOUALAT B BOAOSMEL KAK 3arpisHETens
1. NH3 2. COy 3. COMNML): 4. NH,—CH, ~COOH

3ATAHUE Ne 23
Yxaxute Gopmyny sermectsa, KOTOpOe B HAKOORLIIMX MaciuTabax JoBEIRAIOT Wy MOPCKOH BOKD
1. Ca0 2. H;0 3. NaCl 4, CaCQj;

IAJAHUE No 24
Kaxoit nokazatens gesercs Crangapraor opoboll Ha KagecTro BOZEL, 3 HMEHHO Ha
HEPErPYMETHOCTE BOOL! OPTAHHYECKHMH BEINECTBAMYU



1. KECcTKOCTE 2. BIIK 3. BIIK; 4. XIIK

3AJIAHHWE Ne 25
Kax naspiBactes oqma H3 RAKHEHITHX 0COBCHHOCTEN DONEHIMHCTEA IPHPOIHEX BOX ~ CHOCOMR-
HOCTH HEHTPANH30BATS HOHL! BOROPOA

1. KacroTaocts 2. Il&nounocts 3. OcropgocTs 4, KécTtrocTh

3AJAHUE N: 26
YKaKuTE lipoiiece, B PESYIIBTATE KOTOPOTO BO BPEMS! CTPAaTHQUKALIHYE COASPIKANHE KHCIQpOOa B
BOME THINOJIMMHEEOHR YCTDﬁ"iHBD CHHIKACTCH

1. nCO;+ nH,O — Cn(HO)n + nO,

2. Co(H,0)n + n0; — nCO, + nH.0

3. 106C0; + 16NO; +HPO,™ + 1220 > Cyg6Hae30110N 6P + 1380,

4. CiosHa6301:6N16P + 1380, — 106C0; + 16NO; + HPO,* + 122H,0

3ANAHUE No 27
VIaKHTe, COOTBETCTBYET 1 CONEPIKATME KHCIHOpoaa (& % Mace.) B Hedennue K{ALSiOQy]
KIIAPKY KHCA0pO/a

1. CootrereTByer 2. He COOTBETCTBYET 3. He znawo

IAJAHHE Ne 28
YxaxuTe Gopmyny MuHEpaTA KaOTHHAT, KOTOPEIH 0bpasyeTes npr pefctann Hh0 1 CO, na
MHHEpaT ayOpPTHT

. CaALSi,0: 2. ALSLOSOH), 3. MgsSis010(OH)y 4. KAL(AISi;040)(OH);

JAJAHME N2 29

Kax #aspisaercs croxHb MIPHPOJIHEIE HPOLECE NIEPEX0)ta TOPHON OPOIE B KAYECTREHHO
HOBOE COCTOAHHE, NPOTEKAFLIHHA IPH BIaHMOIEHCTRIM MEHEPATHHOIO BEIECTEA 3EAHON KOPEI
C JKMBEIMH OPTAHHMIMAMY H HPONYKTAME X KH3HE JEATEILHOCTH

1. XuMu9ecKoe BLIBeTpHBAHHE 2. DM3HYECKOO BELIBETPHBAHNIC
3. Ilowsoobpazopanne 4. T'mneprene:z
3ATAHHE Na 30

KapBoraraas novusa ameer CICAYIOLIEHA FPanyIOMETPHEICCKHIE cocTar: 42% necka, 28% ey u
20% ramms. Cogepxanne CaCO3 s moupe cocrasmaeT: 3% B uecke, 10% ® neum u 20% 1
rimHe. Paccunraiite TPAHYIOMETPHYECKUH COCTak NOYRk (B %) nocrTe yaarenns KapBoHATOR
KHCIOTOH

1 . ereCchmdi'O% WI"IHII'HE3 4% Wl'ﬂl‘”‘lhlm I- 6%

:2‘ Wflecﬁﬂﬂ44% wl]hl;ll1m38% W!‘J’lid!‘!hl:-‘l 8%

3. Wieera=42% Wiamn=36% Wonm=22%

4' Wlwcxﬂmsz% W“hmuﬂBE% W]“ﬂn:—;m=‘ ] 6%
3ATAHHUE Ne 31

Tousa comepwmt 3,1% opranmueckoro EewmecTsa, BBIMHCINTE HPOLERTHOS CONEPIKANTE 30T B
[10MBe, CIH OPraHHYecKOe BELIECTRO COHLPKUT 60% Yriepona s MaccoBsoe orgomenue C:N
pasmo [0:]

1. 1,86 2, 0,186 3. 0,075 4. 0,038

3AHAHHE Ne 32
Kax nasbiBaeTca rpymma xuMugecKkux LPEnaparos, HCIOAE3YEMBIX I YHHUTOREHHES COPHAKOR
. Mucextummmer 2. IepGuupper 3. AxapunHugsl 4. QyHTHIGIR



3ATAHHE Ne 33
YKaKHTE eARHRLE U3MEPEHUS aKTHBROCTH PaSU0AKTHEHEN BEIIecTs
L.Tpelt 2. 3umepr 3. Pemirew 4. bexkepenn

JATJAHME Ne 34 ,
Onpenemure axtuBHOCTS (B Br) 1 r “*°Ra

1. 3,7-10" 2. 3710° 3. 037100 4 17.10°
3AAAHHE Ne 35

YERaXATe, BHX PATHOAKTHBHOIG pacraza:
U LR L e
1. g-pacnmayy 2. B-pacmam 3. Hosutponnriif pacnang 4. DNexTpoHHEH 3aXBaT

JATAHUE Ne 36
YKOKUTE, K KAKOMY BHAY OTHOCHTCH PABROBECUE {IDH PAMOIKTHEHOM PACIALE, ECIH TEPHON
HOZYpachiaza MaTepHICKOTO HYKIHAA RAMHOTO GOBITe, YeM Nepros NONYPACTIAnA JOYSPHETD
HYKITHIA

1. Cranuonapuoe (BexoBoe) papHoBeCHE

2. TlomeikHoe paBHORECHS

3. PapHoBecHe He AOCTHTaETCS

8.5. lpumepnutii nepeucny sonpocos dna RPOMEHCYIOYHOT ammechayii
(K 3K3aMERY)
1. Ctpykrypa Guocdeps! ~ Kax 060109KH JeMw.,
2. THIIBL BeIleCTR, CIArAIONTHX tuocdepy, bakroper yeToityusocTn Suochepe.
3. Xumuyeckue smeMenTs! B Grocdepe.
4. bronorageckuii xpyrosopor.
5. Broumas Moxens kpyroBopota BHOreHHBIX STeMEHTOB,
6. Kpyrosopot yraepona.
7. Kpyroeopor azora,
8. Kpyropopor docdopa.
9. KpyroBopot cepet,
10. Kpyrosopot Bopopoa.
11. KpyroBopoT 6HOreHHbIX KATHOHOB.
12, Kpyrosopot o
13. Kpyrosopot kuenopona.
14. BuOreoXnMuecK¥e KL TSKENBIX METATIOR.
15, Xummgeckuit cocras Bojsr,
16, buoxuMIyeckue poIEcen B MOPAX H OKSAHAX.
V7. uokeun yraepona B Mopexoii soxe,
18. buonorudeckas noTpe6HOCTE B KHACTIOPONIE, KAYECTRO BOJEL
19, Byrpodukannsg eogoeMos,
20. M3eneuenne CHIPhEBEIX PECYPCOR 13 MOPCKOH BOJEL
21. Onpecrenne Boxs! (MROrOCTAMARAL JMCTHIIIN).
22, Onpeckhenne poms! (o6paTHki 0CMOK:),
23, 3arpasHUTeNH BOALI (MeTamEL).
24, 3arpAsHUTENN ROHE! (KHCIOTHRIE OCATKH).
25, Tennopoe zarpasuenie.
26. 3arpssHuTeny Boak: (Hehs).
27, O6paboTka CTOUHLIX BOI.
28. loxroroeka BOOONPOROARON BOOLL.



29. Ctpoerne i cocTas 3eMiH.
30. MunepansHBI COCTAR 3eMHOM KOPEL,
31, Crpoenue, cOCTAB i CBORCTEA IIOYBH.
32. Paxropr mous00Bpa30BAHHA.
33, 3arpsa3HeHHT TOYREL.
34. CrpoeHHe It COCTAB aTMOCHEDEL.
35. Xumudeckne peakuuy g atMochepe (doTonmcconmarys).
36. XHMIMECKHE Peakiui B aTMocdepe (HoHu3ammg).
37. XuMHYecKue peakimn B arvocdepe (Peakiun NOHOB B armochepe).
38. OzonoBERIH CHOI.
39. ITapuuxoseti 3dodexr.
40. Sarpssuutenn atMocdeps: (OKCHB! CEPEL, KHCTOTHLIE AOKIH).
41. 3arpasumrenn armocheph! (OKCHAL! 430Ta, doroxuMIYeckmit cMor),
42. JarpasanTent armochepst (MOHOOKCIT YIACPOmE).
43, ToxcrurocTs, CranmapThl KAMecTRa.
44. AHoMarkHBIe CBORCTBA BOkl. CocTas OPHPOAHEIX BOJ.
45. OCHOBHEIE IPOLECCE GOPMHPOBARHSE XUMHYECKOTO COCTABA TPHPOIHLIX BOL.
46. Kucnorno-ocHoBHOE pagHOBECHE B IPHPOIHBIX BOJIOEMAX.
47. Oprasudeckye BEIeCTBa HOYBH.
48. MornoTHreNsHan CIoCOBHACTE T10YB,
49. BHALI MORM3BHPYIOIMMX H2FYSCHAH H €THHHITET HIMeDEHHS,
0. flpAeHue paTHOAKTHBHOCTH H 3aK0HK PANHOAKTHEHOTO pacnaja.
51. MCTOMHHKE HOHMRHDYIOLI X H3TYHeHHH B OKpyRaromei cpene.
2. YCToRWHBOCTE aTMOChEpS!,
23. Conyeunioe M3TyUeHHE.
54. Honocdepa 3emum,
35. [IMcHepCHEBIE CHCTCMY! B arMoctepe.
>6. Ilpespainenus mpumeceit B rpomocdepe.
8.6, Temu dna nanucanus xypeosoii Padomn (npedcmasiiomesn ua
evt60p odyuarotezoca, ecan RPedyCMOmpeno padouum niarnom)
Tomekas o6mactTs B KOHTEKCTe He/eH PA3RUTHA THICAYETETH .
Kadecrso mpupoaHol cpemp! # ¢ocTosHmue IpUPOIHEX pecypeo Tomekol ofnacTu
Cocrosane atmocheproro rosayxa,
Boxnele pecypent ToMckol obmacty,
CocToanue 3eMennHOro ponza ToMcKoil 06acTH,
CoCTOsHYE MEHEDANBHRO-CRIPLEROR Gastl ToMCKOH 0B1acTH,
Paguanmmornoe sarpasuenye OPHPOIHOH CpemEl.
Pajandossas ofictanorka B Poceun 4 3a PyOesKoM.
Pamnamnonnas oGetanosxa B Tomckob oB1acTi.
. DKOTIOTHYECKad TpodleMa TOPOICKOR cpenrl (Ha OpHMepe I. Tomeka)
11. CocTostine okpyxaromed cpeis: B ToMeKOH 06nacTIL.
12. CocTae w mokazaTeqn KagecTRa TIPHPOAHEIX BOA (Ha npuMepe ToMexoi obnacth).
13. 3arpsizsnTeny atMocdepo.
4. SarpasuuTeny ruapocdepsr.
15. 3arpasnurtenn noyps,
16, I'nobanpnriit xapakrep mpoioBonbLerreERoH Npo0reMEl.
7. Unmuxaroper yetolynporo pazertia TOMGKON 0B1ACTI.
18. Meroae! HecnemoRaHIa NPHPOIHEL 06BEKTOR [PH XHMHYSCKHX 38 PAIHCHMIX,
19. Orxozme nipon3soAcTEa ¥ ITOTPESHeHI. Myt yranmszanm.
2(). Ypesppryalinbie CHTYALUMA | ABAPMHHOCTE HA HedrerazosoM KoMIiekce,
2], PakeTHO-KOCMHYECKAs ASITENLHOCTD Ha TeppuTOpHE ToMeKol oGacTH.
22. Dxonorugeckue npodnems! ToMcka 1 [YTH HX DETUCHIs.
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23. AHTPONOTEHHEIS 3arPASHEHWA IPUPOTHOH cpelibl (Ha npuvepe Tomexolt o6nact).
24. 3popoeke Haceneuus ToOMCKOR obnacty

8.7, Dopmer KoNmMpPOaR camoCHORmMETBHOI padonsy
MHKPOKOHTPONHHBIE PAGOTEL (CM, BBIIE - NIAH CAMOCTORTE BHOM pPaboOTH CTYEHTOB).



Pabouas mporpamMma yueGmo# NHMCUMINMHL COCTABNEHA B COOTBETCTBHM ¢ YueGHBIM
MEAHOM,  (elepamtHEM  IOCYZAPCIREHHEIM 00pazOBATEILHEM  CTAHJAPTOM  BHICHIEND
PO ECCHORATEHOTO 00PAIOBAHKS 110 HAIPABNEHHIO TIONrOTOBIH

44.03.05 Tlenarormueckoe o6pazopanue

{(yKaspIBaercd KO H HAHMEHORAMIE HAOPAaRJIeHHA TONIOTOBKH)

Pabouy1o nporpammy yueSHOR MHCIHTINHEL COCTABITA:

K.X.H., TOUEHT Kadenprr
XHMHH ¥ MeTOIuKH 00yyenns xamun TTTTY T Bacrmapera O.J1,

Pabouas porpamva yueSHOH AMCIUIUIBHE! yIREpKICHA HA 2806 TAHY Kadelpsl OprasHgecKon
XHMHH:

- .v:".’ R i sy
npoTokon Ne 2 ot L ed 2017 ropa.
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Pabouas nporpamma yueGroll mucmumnmms OftobpeHa METONMIECKOH KoMuCcHeH Brotoro-
XHMHYECKOIO hakyarTeTa:
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