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.. OPBEM JUCHHUILIAHBI

Bcero: 3 3aueTHbIX equamimh TpyJioemxoctH (108 akageMuyeckux yaca)
Ounas popma obyuenus

TPYAOEMKOCTD 110 CeMECTPAaM, 4acoB

Haﬁ@f" | 3aoumas |
B OHOI paboThI HC HHJI;:;/IH dopua e
HA Pl penGs S Cemectp | Cemectp
| Y 3 3
AyAMTOpPHLIE 3aHATHS (KOHTAKTHAS 4
pabora ¢ npernogaBareiem), Beero 4acor 40 40 6
B TOM YHCJIE:
Jlexmuu 16 16 | 2
JlaGoparopHsre paboTer ) 24 24 | 4
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B TOM YHCJIE: i - %
Hoarorogka k sk3ameny | 2/ 27 | 27
Kourponsuas pabora +| \ 18
9 A B
Jpyryie BHIb caMOCTOSTENBH O paboTkr 1 4] 41 J
Bun npomeikyrounoii arrecraumn | Dxsamen 31(32@(;.“ }?‘)Kfj‘dMeH
) / J 1
Obman Tpy10eMKOCTD U CHHUNIHHBL U | 108 108 ’ 08




2. MECTO JUCHOUILIMHBI
B CTPYKTYPE OFPA30BATEJIBHOI IMPOT'PAMMBI
B coorsercTBue co cranmaprom ®I'OC BO OaxanaBpamu 110 HAIIPaBIEHHIO

20.03.01 «TexnocdepHas Ge30macHOCTL) 10 HalnpaBieniocTy: besomnacHocTs
KH3HEICATETBHOCTH B TeXHOC(hEpe» JUCIIHILIHHAA « XML OKPYI/KalOILEeR cpebly
OTHOCHUTCA K 0a30Boi wacti bioka 1. «Xumust OKPYXaKOUIeH Cpeibl» SBIsSeTCs
OJHOH U3 (QyHIaMeHTaIbHbIX €CTCCTBEHHO-HAYYHBIX Aucuumnay. OHa u3yuaer
MaTepHaIbHBIH MUP, 3aKOHBI €ro Pa3sBUTHS, XMMHYECKYI0 (OPMY IBUKEHHS
MaTepus. B mporecce usyuenms xumuu BBIPA0ATEIBACTCS HAYYHBIH B3MJIAN Ha
MUp B LEIOM. 3HAHHE XHMHH HEOOXOIUMO I IUIOJIOTBOPIOH TBOPYECKOIH
ACATENBHOCTH OaKanaBpa /tOOBIX HATPABICHUH, B TOM duCHe JUIS TIOATOTOBKH
OakaaBpoB no HampasneHnio 20.03.01- «T exHocdepHast Ge30acHOCTEY

Coaepsxanne quenuninnbi. OcHoBHbIe pasjaensl

XHMHSL  OKPYXKAIOWIEH  cpeasl -  9T0 pazjien  XHMHYECKOH Hayk,
paccMaTpUBAIOIIMN  XHMHUYECKHE  TIPOLIECCI, IpoTekaomie 5 Ouochepe,
IIPOLECCEI MUTPALMK U TPaHCHOPMALUH XUMHYECKUX COE/THHE Hiil PUPOIHOrO |
aHTPOIIOTCHHOIO  NPOHCXOXKIEHU B aTtMocdepe, nutocepe, ruppochepe u
buocepe. Xumus OKpyKaroueii Cpelibl  Na€T XapaKTePHCTHKY OCHOBHBIX
XUMUTCCKHX 3arps3HUTeNed ¥ CIOCOGOB ONpe/eNeH s YpPOBHS 3arpsA3HEeHus,
pa3padaTbiBaeT  (PH3UKO-XMMHYECKHE  METOMBI OopsbLl ¢ 3arpsasHeHmeM
OKpYy>Karollel cpemsl. XUMUs OKpYXKarolled cpembl UCCTIElyeT OOBEKTEI,
Haxojsmuecs B 6uocdepe, 0AHAKO 6a3UPYETCsl HA OCHOBHLIX 34KOHAX H IIOHSTUAX
KJIaCCHIECKOH XIMUH, UCTIONB3YS [IPH 9TOM (DU3HUYECKHE, XUMHUYUECKUE T (puzuKo-
XUMUHMECKHE METONRI aHanu3a. Bee samaum crpymmuposaner 4 pasjena 1o
HaXO0XKICHUIO OOBLEKTOB B 3eMHBIX 00OJ0YKAX: arMoc@epe, ruapocdepe,
negocgepe u 6uocdepe.

TpeGoBanusti K BXOAHBIM 3HAHHUAM «Bxomnble» 3Hanud, yMeHHS u
FOTOBHOCTH 00y IalONIErocs: i yCIEUIHOTO OCBOCHUS Kypca CTYIEeHTHI JOJKHBI
MMeTh  0a30BLic  3HaHHA  (QYHIAMEHTAILHBIX pasnesioB  €CTeCTBEHHBIX U
MaTeMaTuveckux — Hayk.Tembr  Kkypca  comepxat CTIEeNMAaIM3UPOBAHHYIO
HHPOPMALHIO U CIIOCOOCTBYIOT OCBOEHHIO B HajbHeHmieMm PO eCCHOHAIBHBIX
JUCLUMIUIMH  TIPO(ECCHOHAIBLHOIO  LUKIA H| IpO(EeCCHOHAIBHOTO  ITHKIIA
MAarucTepcKoif roarotoBku. Kpome Toro, KypC XHMHH OKpyIKalOlleH cpeisl
ABIAeTCA Gas3oll s M3ydeHus CCTECTBEHHO-HAYYHBIX 00LIeNpohecCHOHATBHBIX
AUCOUILTHH : Matepranoseaenue”, “TexHomorus KOHCTPYKITHOHHBIX MaTepHalioB,
“Mexannxa”, “Cornporusienue MaTepPHAIOB”, & TAKKe CHeHaILHbIX JUCIIUIIINH,



TaKkux Kak: «Teopus ropenus u B3peizay, « Hapexnocrs texumueckux cucrem u
TEXHOTCHHBIH PUCK», « Y IIpaBienme TEXHOC(EePHOH 6e30MacHOCTLION 1 ap.

Pesynomameor o06yuenus OUCHUNTIUHBI HEOBXOUMEIL UL Gollee IIyGoKOro
OCBOCHHS COMEPIKAHNS IPOdECCHOHATBHBIX AUCLHIUIAH, & TAKXKC IS OBNaJeHUs
POHECCHOHANE HEIMH KOMIIETEHIIHSIMY.

3. INIAHUPYEMETE PE3YJILTATBI ObBYYEHUS

Uensmu ocoenns mucuummams: « Xuvus OKPYIKalOIeh Cpe/ibly SIBISIOTCS:
O3HAKOMIICHHE CTY/ICHTOB ¢ KOHLENTYaTbHEIMA OCHOBAMH XHMH OKpYKaroIei
CPeIbl KaK COBPEMEHHOM KOMILIeKCHOI] HayKky, wu3yvalomeil XuMHueckue
[IPOLECCEI, MNPOTEKAIONIMEe B pasIHyHbIX reocepax 3emid; (OPMUpOBaHUe
[peacTaBleHN 0 B3aHMOCBSI3aHHOCTH IIPUPOIHBIX (DU3MYCCKUX, XUMHUECKUX H
duonoruucckiry mpoieccop s PA3HYHLIX  3€MHBIX 000JI0YKaX M XapakTepe
BIIMSHUA HA HUX YeJI0BEYECKON NesTeNIbHOCTH.

3amauaMu I I InT 9BTIseTCs:

THSYHEHI?  XUMHYECKHX — IPOLECCOB, MPOTEKAIOLHX B aTMocpepe,
ruapocdepe u rurochepe;

— H3YUSUHME [IPOLECCOB MUTpALHH U TpaHCHOPMALMH  XUMHYECKUX
COGRHHEH I I1DITPOJI'IOTO U aHTPONOTeHHOTO TIPOUCXOMKAE HUS,

_ Pacemotpernie TpobrieM, BO3HMKAOIMX B mponecce aHTPOIIOIeHHOrO
BOZACHCTBHS N2 OKPY KAIOILYEO CPEAY, CBA3AHHBIX C 3arpsisHEHHEM aTMOC(EepHOro
BOSAYXa, IOYE. 'TOBEPXHOCTHBIX M [IO/3€MHEIX BOJ;

— BBIPTOOTKY  HEBEIKOB  HAy4HO-0GOCHOBAHHOIN OLIEHKH  KayecTBa
OKPYXAIOWICH cpeil! M ee M3MEHEHHS ToJ BO3IEHCTBUECM  TEXHOTEHHOM
ACATENBHOCTIT ' “JIORC 1A,

Komuererumu, hopmupyemsie s pe3yNbTaTe OCBOCHUS J[MCIIUITIIHHBL:

— CTIOCOOHOCTE I"PHTIIIMATE pelleHUs B lipefiestax cBoux nosromouwnit (OK-9);

— CImocobHOCTL K alcTpakTHOMY U KPUTHYICCKOMY MBIILUICHHIO, HMCCIIET0BAHMUIO
OKPYXAIOMETC CBl I BBISBACHHS €€  BOMONKHOCTCH i pecypcos,
CIIOCOOHOCTHIO K TIPHHSITHIO HECTAHAAPTHBIXpELIEHUH U paspelleHuro
podJeMHEIX ¢ ryam it (OK-1 1);

B pesyiate n3yueHHs quCHMILTHHEL O0YHaIOLIHHCS JI0KEH:
1). 3Harn:
— COBpEMEIIIIe  TOpeTHYecKkde NpPeACTaBIeHMS XHMHH U CHOCOGE  HX

[IPUMEHCHITS ' OMHUCAHUIO U aHAIH3Y XHMHYECKHX MIPOLIECCOB B Pa3IMYHbIX
IMIPHUPOAHBIX ¢ e ax (s kommerermuit OK-11 -

— CYIIHOCThL ¢ I3UKO-XMMHYECKHX IIPOLECCOB, IPOUCXO/LIHUX B aTMochepe,
rugpocdepe 1 Moc pepe (it kommetentwi OK-1 1 );

— OCHOBHBIC ~ HMCTOYHHKH  QHTPONOIEHHOTO  XUMHYECKOI'O 3arpA3HEHHS
OKPYKAIOWICH « Ye[r’, BHIOBl U 3aKOHOMEPHOCTH MHUIPpaLEd ¥ TpaHchopMaLny
SATPASHAIONTIY NCINCCTB B IIPUPOAHBIX cpejiax (st kommeterimit OK-11 b
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C
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'T, CBS3AHHBIC C (DU3MKO-XUMHYECKMMHU TIPOLICCCANH B aTMocepe,

"10YBENHOM clioe (uis komneTeHmui OK-9 ):;
b BOSMOXHBIC IIyTH MUIpaLUMM ¥ TpaHC(OPMALil XUMHYECKUX

"OBeKTax OKpymalolel CpemBl MX BO3ACHCTBHC HA AKOCHCTEMEI

5t

OK-11);

IAIECKKOro MOHMTOPHMHIa W OLEHKM CTelleHH aHTPOINOTEHHOTO
~KTOB OKpyXaroulel cpensl (ans kommerenuuit OK-9, OK-11 );
4. COIEPKAHUE JUCHUNIAHbI

4.1. YaeOuo-remaTnyecKuii miam

Pybex Lt HanmenoBanue pasgena, TeMsl Konuuectro J Konuuectro
paz;icia, JUCLHUTLITHHbI YACOB [10 BH,1aM 44COB 110 BHIaM
R T yucOHbBIX 3aHsI Uil | yueGHBIX 3aHATHIL
S JUCT AT 15l OYHOM | JUTsl 3a09HOI
T dopmbl (bopmbI
Jlexunu | JlaGopa | Jlexunw | JlaGopa
- TOPHBIC
e 4 TOPHBIE e paboTer
paboTel
Pyoencl Brenenne.cass XOC ¢ apyriumvn 2 4 & 2
AUCLHITTHHAM K -
D113 HKO-XUMHUCCKAE [TPOLIECCHI B 4 2
' atvochepe
Pyoenc2 ' D12 UKO-XHMHUCCKKE TTPOIECCH B 2 6 2
| Tipochepe . s
- D13MKO-XUMHHECKHE MPOIECCH B 2 2 T
Miirpamns n Tpancdopmanms = 4
IPINMECeH B OKpYXKaKOIEeH cpeie o
ATIDOTIOTEHHBIC HAPY INEHHS 2 4 .
KPY "OBOPOTOB JIEMEHTOB B
nprnoge
ParioRykmiamer B 2 2
OpysKarouencpee N
U< "0 16 24 2 4




4.2. Codepoicarnue JAeKyui

Tpynoe

Hawmnie: onan MKOCTF

{ Tpynoe

MXOCTE,
HE paz,eia, 9ach!
Hanmerosanne u comepuanne TEKIHA | uackel
T (3ao0um.
(o4Has
JHCUT| 1}1HEI ) (popma)
popma)
Beeger e, Ipeamer wu conepxanne aueunmmuasl XOC. | 2 2
v~y | OcoberroCTH  (r3nko-XIMUYCCKHX peaximii,
Coas 20C ¢ HPOTEKAIOIMIX B OKpY:KAKOWIEH Cpese; nporeccs i
ApyTin TPAaHCHOPMAIHE 1 MHTpaiHH OpuMecel B f
i atvocdepe, runpochepe n NOYBE;-  (PHUIHKO-
i XHUMHYCCKUC dACIICKTh! IMOGANBHBIX U NOKAILHBIX
DKOJIOTHYECKUX podiem; BIIHAHNE |
AlTPOMOTCHHON AEATENLHOCTH HA JIOKANBHbE ¥ |
rnodansHele KpyroobopoTel  sjieMeHTOR B /
nprpone J
Qu3zii; OcoBeHROCTH Xun HECKIX MpeBpamennii 5 | 4
XHUMHTIC e | BEPXHHX CIOSX atMocdepst, * O30H B atMocgepe. \
mporce 1 B O30HOBBIH C110# Mmranets, o Xumnueckne J
- HpeBpallieHus B Tponoc@epe. Ofpazosanne |
) CLOGOMRBIX palrKkanos. OpraHuyeckue coeanne- |
B B arMocepe. Merounnkn mocTymienus u
CrOKa OpraHiIeCKHX CoeTuHEeHHH. DOTOXUMUYe-
Cult eMor. « IlapaukoBsIil s dexr. [Tapurkossie |
11351 [IpHYHHE B BO3MOKHEIC TTOCIIEICTBUSI
VICIIHYCHAS KOHICHTPAIHH MAPHHKOBLIX [4308 B
. ¢raocdepe. N |
Duznx | Ceronmbie BH B TPHPOIHEBIX | 2
XaMuuc ke | BOl*Munepammsanis IPHPOIHBIX BO/I.

mpote: i i OClOBHBIE  AHHOHBI M KATHOHEL Cnocofim_
FTUCCHQMKALIHN TTPHPOIHBIX BOJL. Opranngeckie
| "CIICCTBA B HPHPOLHLIX Bogax. OcoGeHHOCTH |
| HCIMTCIBHO-BOCCTAHOBHTEIBHBIX TIPOLECCOR B
| HTOTPO(HEIX " BTPOPHBIX
R yioeMax. Ipoueccs KOMTIJICKCOOOPa30Banus i
| 'PPOIHBIX - Bojax.  KomrurekcooGpazosaten
| [1711pOJIHOTO 1 AHTPOMIOEHHOTO [IPOUCXOIM/ICH NS,

THAPOC: pe




P4 | Ousmro-
XHMHYCCK(1e
{ MIPOIECCh! B
II0UBe
P5 | Murpamms u
TpaHc(opMarn
WS TIpis (ecedt |
B | o
OKpYKaioned |
cpene
|
P6 | AHTpoluoreny |
bIe
HapyIeH s
KpyToBropoTo
B 3JIEMCHITOB
B IIpHpOIE
P7 Pa,um;‘ NVIITHJ,

ROPEL*XAMHUYECKHI COCTAB W CBONCTEA MTO4B,
DJIEMEHTHBIH  COCTAB  [TOYBEL Oprannueckue
BEHIecTBa B nmouse.*llornotrrensras
CrocoBHOCTE 1T0uE, | [oYBeHHbII TTOTJIOLLALO LT
rommieke. Mowrwueii obMen B nogse. QOOMerHHbie
~UTHTOHBL MOYB.  EMKOCTB  KaTHOHHOTG 06MeHa.
JOcoNeHHe 104, MPUYHHLL W METO/E
0pLOBL COpOUHOHHBIE NPOLECCHl B [10YBAX.
“1ICIOTHOCTG W INETOYHOCTD TOYB.

Cospemenwoe  npencrasmenme o CTpOGHHH‘I
JTOCEPEl M YNEMEHTHOM — CcocTape 3EMHOM |

D HKAIEST METPHPYIONIHX SJ1eMeHTOB. Murparius
! AKKYM Y IS COEIMHEH Wit KPEMHHUS,

/UMTOAKTHBHAIX  97IeMEHTOB B Grocdepe.
POIECCH CAMOOYHIICHHS BOJOEMOB..
CHCTIEHHE OPraHWYecKHX BEINecTB B aspoBHBIX
"osAaX. Tpancdopmanus RedTi ¥ HecTHIMTOR
OKpYyKared  cpede.  KucnoTHele (oo
' 10T0-00pasyiotHe BEelIeCTBA B
ocdepe.. Tpanc-rpanmnbIit NEPEeHOC KHCIoT-
ocankos. Jluxamuka wusmenenus pH

IMITHECKOTO cocraBa QCAaIKOB. Hpol_[cccm

YHIBT MHTPALHH, PakTopel Murpamuu. Kiac- |

'OMHHHUS.  QOCqopa, TOKETBIX METALIOB W |

CopOIHK OKCH/IOB cepnl 51 a3oTa |
CCTHIIAKOIICH TIOBEPXHOCTBIO.3aKHCIeHHE osep. |

ICJICHHE 1TOYB

UiHHE AHTPOIIOTEHHON HCTCIIBHOCTH He

- ro0BopoThl asota w o Qocdopa. OcHOBHbIE

‘ormdeckie  rpobiieMbl,  CcBS3aHHBIC ¢
VIL30BAHWCM  a30THBIX M (QochopHbIx

JPEHHH B CEIBCKOM xosafcrse.*IIpuposioe o |
TOTEHHOE 3arps3HeHne [OYBbl COETMHCHMSIMA |

i, HCTOYHHUKH BEllﬁpH'SHeHHSI.COC,:IHHE,‘-HHH ‘

HTBIX METAIIOR {'\'p(.).’\‘lﬂ. HHAKEITS, ME/[H. PEyTH, |

A, UMHKA W Ka/IMHS) B OKPYIKAIOMIeH cpene.
T noctyruieHust 8 OGuoctepy. Conepxannu
CJIBIX METAJUIOR B aTMOC(EPHBIX a3po30sisx,
‘DXHOCTHBIX — BOJAX, II0YBaX W JIOHHLIX
}K&HHHX.HeCTHIIHHBI,MeTOL[HKHaCCHcpw

1. XJI0pCOepIKaIIie OpraHuICCKHe
‘mHeHns.  [lomxmopupoBantbieGHbennie,
"H30(ypaHsI, JHOKCHHBIL. Crpoexne,

"THHUKH Uﬁpﬁ’:‘:UHLEHHH B ITOCTYNIICHHA B |

PKAIOILY10 cpe/iy. OCHOBHBIE ITYTH TONAIAHHS |

"dHM3M YC/IOBEKA

[OHYKIIH 1B B OKPYIKaoen cpere. |

8




bl B
OKpy:aromei
cpelne

Hrtoro

[ ¥iCTOYHHKHA palraluul  CcO3JaHHBIC HEJIIOBCKOM,

JHITBHBIE W PaTHOAKTHBHLIE HYKInasL T |
rana. [ousrue axrusrocTy, Pajmonykimsl B
poae.*EcTecTBeHHBIE HCTOUHEKH pajlanum,

AOH B OKPYKAUOIIEH cpene W B Gbiry.

1 perrenns podiiemsl

'fOEiKTHBijF_;iZ\i Q1 AUJOB "

3aX0pPOHCHNY |

16

« .CodepmcaHue nabopamopHozo npakmukyma
- - . Tpynoem
Tpynoem P
Hamvicniosan KOCTB,
KOCTB,
HE pannena, : Hackl
'HMCHOBAHHC 1 COJIEPIKAHUE JIEKIIHH ACHI
TCMBL (3a0uHas
(ounas
JUCI T TTHHBL (opma)
(popma)
FPI Beenene, | OIOMOATOTOBKA 1 aHam3 | 2 |2
| ' UPXHOCTHBIX B0, 1. OpraHoer THIeCKH i
| Caszr X¥OC ¢
V- 00 aHWH3a  [OBEPX-HOCTHBIX K
/THMHE
Aby | ¢ 3EMHBIX BOJL.
HCLLIIIHHA | -
f A 2. MKPOCKOIIHPOBAHHE  JKHBOTO Hia
MH
| a%] OTEHKOB Kypranckux OYHCTHBIX | 2
] YYKCHHUH KaHAH3a0iK
FPZ Qusiiio- “0op npobel 1 anaus aTMOC(EPHOrO 2
XHMUeckue | v yxa. .Onpesenenue quokcnaa Cepsl
NpoI CCEI B a(IV) B atmocdeprom BO31yXe
aTMcLepe €' TPODOTOMETPHYECKHM METOIOM.
P3 | ®uznxo- 4.CrIpenenenne MoleKyspHOTO KHCIIOpo- | 2 2
XUMITICCKHE | 7 1' BOJAX MOBEPXHOCTHBIX M IMOM3EMHEBIX J
I IIPO1ICCCHI B >T "YHHKOB, i \
rany cepe | S Cipenenenue bIIK  Onpenenenwue |
Uk NHMHYECKOTO  MOTpeOIeHns  KHCI0- |
po . (BIIK,, BIIK;) 2
C.0 peneneHue heroTa B CTOUHBIX BOIAX P
(PO’ TaTOMETPHYECKIN METOTOM. -
’yC xHbI# koHTpONE Nol( 1 wac)
P4 | ©iviko- 7.C ipenenenne CEPOBOIOPOIA B TIOYBAX, 2
XHMIICCKHE | 20" 13HEHHBIX He()TeTi pOYKTAMH.
IPOLIUCCHI B I . KOHTPOJIB

no4ne




Murpanus u
TpaHcopMar
Hsl lpUMece
B OKDYHIO-

5 ~ . -
8.Llutparsl.  Onpenenemne HHUTPATOB H | 4
pacreHusx

9.Manvenenne  ygera (prraBoHOMTHBIX
TINTMEHTOB  1BETKOBBIX  pacTeHmil  Tmo

meii cpeme
BIITSHACM COJICH TSIKETBIX MeTAIUIOR

10 Dxenpece-meros o pexeseHus 4 |

AIlTPOTIOreHH

; BICTIIDYIUC- | OKCIIOB YIeposa, !
HIS 1 DYTO- 11.0Onpenenenne xumuveckoro |
BOPOTOB NOTPeONEHNS KUCII0poIa. Huxpomarsas n
J/ICMCHTOB B | 1ICPMAHTAHATHAS OKHCISEMOCTD BO/IHBIX
npipome CperT.

Pamronvimn
Bl B Hopoltn MuHepanos. Tectuposanne
Ul RaroLei

|

4.4. Koumpor 2 paboma (05 3a04H00 hopmer obydyerus, 3-ii cemecmp)
Tpebopar - « primonen: KOHTPOJIbHOI paboTkl

Kowi ompHas pators  siasercs Gbopmoit  Metoanueckoii TIOMOLUM  CTYOEHTaM IpH
H3YHCHHU Kypea. K BLIIOIiieHA KOHTPONLHOIM PaboTbl MOXHO TIPUCTYNHTE TOMBKO TOCIE
YCBOCHUS OTIPENENICHHOIT ' TH Kypea H pelueHHs [IPHUMEPOB THIOBBIX 3a1a4. Pelnenuns 3amay u
OTBETHI 1!
PCTIEHHN """ HYIKHO 1P 1! OJIHTE BECH X0 PCIICHAS 0 MaTeMaTHYeCKHe NPpeobpa3oBanms,

TCOpCTHYIEC KT ROMPOCHI NOMKHBEI OBITE KOPOTKO, HO YeTKO DGOCHOBaHBI. HpH

Kon
HalO OCT: . 5ITB WIMPOK e 1CIIST; TTHCATD METKO ACHO; HOMEPA M YCIIOBUS 3a1a4 [IeperHChIBATE
B TOM IOPS/IKE, B KaKkOM OHM YKa3aHbl B 3a/aHHH. B KOHIIE padOThl ClEAYET HaTh CIIHCOK
HCTIOJIB30 " THHOT JIITepaT™ 11 ¢ yKasaHHeM roja H3nanus. PaboTel 101Kk 6BITL JIaTHPOBAHEI,

TBHAS palioTa 1oKHE BbITh aKKypaTHO OhOPMITEHa; [T saMCuaHHH pereH3eHTa

moamucar CTYHEHTOM i | JCTAaBIICHLL B HHCTHTYT

S-METO HECKHE Y CA3AHHSL AJISI OBYYAIOIIMXCH 10 OCBOEHMIO
b117 (ol 11, ERRIRTO 60 8

L mpoemymonrn nexmi PEKOMCHIYETCS B KOHCTIEKTE OTMEUYATE BCE BAKHEIE
MOMEHTE!. Ha KOTOPI™ “ OcTpseT BHEMaHHe [IpeTIONIABATC/Ib, B YACTHOCTH TE, KOTOPEIE
HaNpaBIC LI HA  Ka'oorr 1H0€  BBIMONHEHHEe COOTBETCTBYIONIECH J1abopaTopHOM paboThL.

IIpenoga: enenr FATITADOBAHO  MCIOTB30BAHWE TIPH  GTEHHH  JIeKOHH  TEXHOMOTHI
mpobiem: ro ofvientg u ‘uickycenn. [Tostomy pexomeHmyeres pukcuporate s ce6s
HHTCPECH (€ MOMCIITBI ¢ 11021110 HX aKTHBHOTO 0GCYsKIeH s Ha OUCKYCCHH B KOHIE JTEKLHH.
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3anorom kauectrenHOTO BEIIOJTHCHUS JIa00paTOPHEIX paGoT arssercs CAMOCTOSITEIEHAS
MOATOTOBKA K 11M  HakamyHe MYTEM  TOBTOPCHHS  MaTepHanos TekIfuii. [Tostomy
IIPHBETCTBYETCS
B3aNMOONEHKA M ofcy ifenne pesynsTaron 1a00paTopHoit paBorel 1 TIOJTYUCHHST BBICOKOH
OLCHKH 110 PE3YNBTATAM OCROCHHS AHCIHILTHED]

Hra rexymero KOHTPOZA yCNIeBaeMOCTH IS OYHOM popmer obyvens HCTIOJIB3yeTCS
OaILTBHO- PeHTH T 1151 CHCTCMA&  KOHTPOIS M OLEHKH AKAICMUYCCKOH  aKTUBHOCTH,
Pexomernyercs Buiorusts g THATENLHO  pOpabaThIBaTh MaTepran JMCUHIUTMHEL  TIpH
CAMOCTOSTENEHOH — pafote.  Brmonuenpe CaMOCTOATETBHOH  paloThl oApasyMmesaeT
CAMOCTOATENTBHOC 112711 " 1'11¢ pasIeNoB AMCLHTUIAHEL, OATOTOBKY K 1abOPATOPHEIM  3aHATHSIM,
TIOATOTOBKY K 3K3ANCHY 1 YCTHOM (hopwme, [IOATOTOBKY K PyOeKHBLIM KOHTpPO.ISM (a1 ounoi
(BOPMEI) 11 BEITTO 1101110 KOHTPOIBHOHA paboTe! (1718 3a04uHON hopmsr 06 yuerns),

Pexomensyeras rpynoemxocts CaMOCTOSATENTEHOR paboThI IpeICTaRICHA B Tabumie:;

Camocmoamenvran padoma

B . Tpy1oe | |PyRoe
CaMoOCTOLTCH R f MKOCTB, ‘ MKOCTS,
HOH | 150ThI ’ HanmenoBanme u conepsxanme yacpr | 1AcH
R | (oman (3a04H.
(CPC) i (bopwa) | (opma)
| |
Yriy6renuoe | CLIT OPH30HTAbHOE w| 4 20
H3VUele | RePTHKAIBHOE TepPEMeITHBaHHe
paszes e, Tem \ arocQeps J
THCLU T | C1.2CH0CcoBBIBBIPAKCHUSIKOHTIEHT- |
JAEKIHOH1I010 PAIHH  KOMIIOHEHTOB B TA30BEIX |
Kypca cveesx (atMocgepe) F

3 Cwor, DoTOXUMHYECKHIT | :
C1 (VIOT M XHMH3M ero 00pasoBaHus |

. €14 Cocras u kmaccudukamms 4 | 13
| T "IPOJHBIX BOJ |
| C 1.5.- BaxkHelinme xuMideckue
\"EMEHTBI B IPHPOIHAIX BOHAX
OT 1 ocdop 1 MX coeTHHCHUS B ;
PUPOIHBIX BOJAX ;
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Kype

Hzyuenne
pasaenos, Tem
JHCIHIITHHEL,
HE BOLICAIITIX
B JIEKITMOHTILI]

Iloprorosra
AYIHTC PHLIM
3AHSTIISIM
(maboparopnsr
€ 3aHATHS,
pedeparor,
TeRYITTH? 11
pybex: LI
KOHTPJTB)

[logroroska x
IPOMESKYTOH
Off aTTecTarum
1O TUCTUHTITH-
e (3K7aMeH)

Hroro

10 JUCIATIITHE

" C2.1Xummm “06pa3013aHHsr
ITAH (CHB—C(O)ﬁO~O—NO2).

| C2.2. *Bennuunraokucurensuo-

.‘ BOCCTAHO-BHTEIIBHOTO IOTEHIHANA
| PeaKIii, ITPOTEKAIOLIX c

; YYaCTHEM HOHOB BOJOPOJA WITH

| TmaOpoxcHna

| C2.3.Knaccudmranns mous ro mx
30 CONIEHHIO

| C2.4. 12. onsmwxHocTs

| N UMHYECKHX OJIEMEHTOB B TIOYBE. |

2.5 ®oronnoe H3ITYYCHHE

3.1 IToarotoska k 11ad0paTOPHEIM 24
SaHATHAM (ITo 2 waca Ha kax/oe
30119THE),
' C3.2. TlomroroBka k pyOeskHBIM 4
| KOHTpO-1sM 1,2 ’
!Tammacamue pedepara |
©'3.3. Hammcanne KOHTPOTBEHOH ,
| padoTer ‘ )
A |
Honroroska k IK3aMEeHy |27
| 6. ®OH/
! : OILEHOY
| ? HBIX
| ; CPEJCT
| | B st
. 68 | 102 | ATTECT

| | , AITAN

6.1. Tepc rennb ouenour 1y cpegers

L.Basmbro-peliTi irosas clcTemMa KOHTPOAS M OUEHKH AKa/ICMHYECKOH AKTHBHOCTH CTYIEHTOB
KUY (st oune’t GopMbr o6 yuenms);

2. Bank swain 1 k pyGer oMy KorTpomo 1.2 (Ut oumHoit bopmer 06y ueHns);

3.0T9eTh! 110 JGoraTop
4. Ilpumepnslit neseuer

M paboTtam,
h BOTIPOCOB K DK3aMEHY

5. Korrporpias pafora urst 3a0uHO# (opmBl 00yHeHHs).
6.2. Cucrenia fan v o-peiimunzo6oii ouenku pabomol CHYOeHINGe O OUCHUNIIUHE
Ne | Haroonr 7 Conepkanue
onanre |
| i
[ | Pacr cn Pacnpedenenue 6annos 3a 3ii cemecmp
- _ e
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| llocewenue y Sawyuma | Pybexcux

e | Bud I’f’j‘/]oceme Pybeacn

OK3aMeH

; Golnoinenue | nabopamo OHMPO.16
| Hue ;
3a ; N Aabopamopn PHBIX Ne | KOHMpPOo
s i neryu
cemecTp Y blX pabom pabom 1o Ne 2

/
)

bainvnas |‘ 2.()

| oyeura |

3a | T
s | ) €CTHpO
NIPOCIyIIn 12pador Pegrepar BaHHep
AHHYIO 5 o 0.5, Ha7-0M
JIeKIIHIO, M ’ maboparo | 3 s
12%1=12.0 Maucn Jl ‘pd - fnaGopa
Beero: | Prou i
Mym6,0 ’ SAHSTHH f TOpHOR
] pabote

Krnrepnit

I eeyera 0anmon

b pa THOHHYIO

O/ CHKY 110 7. 90 - xopormo:
1nroram paboTeI B |
cemMecTpe 91...100 - om0
3 Krutepuit Aot donyera k axzaveny cmyoenm ooaoicen nabpame He memee 5()
IUTIYEKA K O11106 u dondicen @uinonnums ece nabopamopuvie pabomi,

I OME YTOYHOI]
&L TeCTe LIHH,
BO3MOMNHOCTH

/A nonyuenus IK3aMeHd «asmomamudeckuy  cmyoenmy
| HC00X00UMO Habpame 3a  cemecmp 68 Oannos u ROLYY UMb
YEOcaemeopumensryio oyenxy.

[1OTYICHHES

¢ TONIATHHEECKOTO | [70 coznacosanuio ¢ npenodasamenen cmydenmy, HaGpasuiemy
IMEChia Aroimym 68 6anios, mozym Guims 006acicHLL DONOTHUMENbHbIE
WCTambRON | (Gouyery) Ganner 3a akmusroe yuacmue ¢ Hay4Hou U MemoOUYecKol
CHIH,) T8 | 1 10ome, OPUSUHUNBHOCIL NPUHAMBIX DeUeHUll 6 X00e GbINONHEeHUs

JUICIIHTLTHHE, NCO0pAMOPHYIX - pabom, 3a  yuacmue 6 3HAUUMBIX  YuebHbX U

ROIMLKHOCTE 611y HEOHBIX MEPONPUAMUSY KaDeOpbl U 6biCHIUBICHbL 30 IK3AMEH

famyacHus armoMamuiecKy OYeHKd «XOpoutoy Uil «OMIUYHO» ¢ YKAZAHUEM

Ve tIX GanmoB | g.rnpe.
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o @OpMEI U BUJIEI B cnyuae ecau x NPOMEICYMOYHOU ammecmayuu Habpara cyMJm;
y4eOHO# paboTel | menee 50 6annos, cmyoenmy Heobxo0umo Habpamo Hedocmarouee
hinit KOUYeCmeo Oanioe 3a cuem GuINONHEHUS DONOTHUMETbHBIX 3a0anui,
HEYCIIEBAIOIIHX 00 KOHya nocnedueil (3awemnoti) Hedenu cemecmpa. Ilpu smom
(BOCCTAHOBMBIIN | HEOGX0OUMO npopabomams — mamepuan — écex nponyuerHHvix

Xcs Ha Kypce nabopamopuvix pabom.

00ydeHwus)

CTYIICHTOB 1A Dopmwvl OONOTHUMENLHBIX 3a0anuil (HasHauaomes
monyYerns npenooasameinem).

ESHOSTAIIHK - 6LINONHEHUE U 3GUUMA ONMYEMOG RO NPONYUEHHbIM AABOPAMOPHEIM
0aoB B KOHIE padoman (2 6ania);

ceMecTpa

- npoxooicOenue pybesicnozo konmpona (6ciivl 6 3a8ucUMOCmy om
pybeoca).

Jluxsudayus axademuyeckux 3A00MCEHHOCMEN, BOIHUKUUX U3-3¢
pasnocmu € yueOHbIX NIAHOE Mpu nepeeode Ui GOCCMAHOBNEH],
NPOBOOUMCS. NYMEM GbINONHEHUS OONONHUMENLHBILX sadanuil, gopmul
U 00veM KOmopeLx onpedensemcs npenodasamene,.

6.3 [lpoueaypa oneHHBAHUSA PE3y IbTATOB OCBOCHHS AHCHUILIHHBI

Peajmsamus mporpamMmbl  THCIHHIIIMHEL  «:XHMHES OKPYKarIEH Cpeab»IpeyCMaTpHBaeT
[MPOKOC IPUMCHCHHE PasITHYHBIX 00pa30BaTENBHBIX TEXHOJIOTHI, MeToqutecKkite MaTepHaJIbl,
OTPENCTAOIMHE IPOLE/YPBI OIIEHHBAHUS 00pa30BATe/IBHEIX PE3YTETATOB, [[PHBEIEHB! B yaebHo-
METOIMIECKOM KOMILTEKCE IUCIIATLIIHHEL,

KonTpone kauectsa 3HaHmil mOMKEH  ObITh [CTICHAIPABICHHBIM, OOBEKTHBHBIM,
BCCCTOPOHHHMM, DPCTyJPHBIM W MHAHBMyalbHBIM . VIHIMBHIYyaiu3aumio KOHTPONS 3HAHMIL
YIOOHO OCYIIECTBIIATE ¢ HOMOLIBIO HHIUBHAYATBHEIX KOMILTEKCHBIX 38JaHUH, COCTABJIEHHEIX K
K&KI0MY H3y4aeMOMY MOYIIIO.

PybexxHEIE KOHTpoIH IpoOBOASTCS B (OpME 3AIMUTHI pedepata H TeCTHpOBaHHI,
OK3aMeH B OpMe yCTHOTO onpoca (IlepedeHs BOTPOCOB K 9K3aMEeHY).

Ilepen mporenenneM Kaxnoro pyGexHOro KOHTPOJIS TIpenoaaBaTelb popadaTeiBaeT co
CTy/ICHTaMH OCHOBHOH MaTepHall COOTBETCTBYIOMINX Pa3/ielIOB MHCIHILTIHEL B (hOpMe KpaTKoii
nexiuy. Ha MOATOTOBKY NpH pyGe:RHOM KOHTPOJIE CTYNEHTY oTBouTCs 20 MHHYT.

Ilepeuenp Bompocos K ak3ameHy BkmodaeT 40 BOmpocos. CrynenTy mupemnaraercs
OTBETHTH Ha 2 M3 HUX. Bpems, 0TBOAMMOE CTYIEHTY TSl TIOATOTORKH K 9K3aMEeHY COCTaBIseT |
aCTPOHOMHYECKHH Hac,

P63YJIBTE.TBI TCKYIIETO KOHTpOJIA YCIICBAEMOCTH H 9K3aMcCHa 34aHOCATCS
IIpernoaaBaTeyieM B 9K3aMCHallHOHHYIO BEJOMOCTE, KOTOpast CcHacTCsl B OpraHU3allHOHHBIN
OTACI HHCTHTYTa B A¢Hb HA3HAYCHHOTO JK3aMCHA, 4 TAaK¥KE€ BBICTABIAOTCS B 3aUeTHYH KHHIKKY

CTyIEHTA.
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6.4 Ilpumepor oyenounvix cpedcms ons PyOedcHbIx KOHmMponel usK3amena
Pybeacnwrii konmpone Nel.
Ilpumepnas memamuxa pepepamos
1. Peakumonnocnoco6usle uactuuer » atMochepe.

2.3arpsi3HeHHe BO3IYITHOTO Gacceifna HEOPraHWYECKUMH I'a3000pa3HEIMH BELIECTBAMM
NOy SO, neLE,

3.3arpsi3HeHHE BO3TYIIHOTO HacceitHa OpraHnYecKuMT ra3z000pa3HEIME BEIeCTBAMU:
MeTaH, QOpMabIErH, apOMATHYECKHE COSINHCHNUS, ATKCHEL

4. A3p030JIbHOE 3arPsI3HEHHE aTMOChEpEL.

5. ®opMHEpPOBaHUE (POTOXUMHIECKOTO CMOTA,

6. ATMOC(hepHas XM rajIOreHCOMCPIKAIIHMX OPTaHHUISCKUX COETUHEHH,
7. X¥IMWS 3ar psA3HEHUs! IPHPOTHBIX HEOPTAHHIECKAMH BEIECTBAM.

8. X¥Must 3arps3HeHns IPHPOTHEIX BO OPTaHUYECKHMH BEIICCTBAMH.

9. Iponieccs! 3BTPOGUPOBAHHST BOTHBIX CHCTEM.

10.Xummrdeckoe caMOOYHIIEHHE BOIHBIX SKOCHCTEM.,

11 .Murpo6uosornaeckoe caMoOUHIIEHHE BOIHBIX 3KOCHCTEM.
12.YuacTre nepoxcia Bonopo/ia B Mpoeccax caMOOYHITEHHS BOIHBIX SKOCHCTEM.
13.®u3uKO-XUMHYCCKHE TIPOIIECCH B MOYBAX,
14.0OKuCIHTEIEHO-BOCCTAHOBUTEBHEIE IIPOIIECCH] B [TOUBAX,
15.IloBenenre ranoreHOB U OPraHUYecKHX 3arpsI3HUTENEH B ITOUBAX.
16.MuKPO3/IEMEHTEI M XHMAYECKOE 3arPSI3HEHHE [0YB.

17.Xene3o u Maprarer B moysax.

18.A30T, doctop 1 cepa Kak 3arpsI3HUTENH TOUBEHHBIX SKOCHCTEM.

Pexomenoayuu no nanucanuro pegpepama
Pedepar —s10 0630p 1 anamu3 muTepaTyph! Ha BeIOpaHHYIO Bamu Temy.

Pedepar oTo He cmmcanHble KyckHm Tekcra c NepBOUCTOUHHKA. HejomycTumo Gpats
pedeparel u3 UaTepHera.
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Tema pedepara Beibupaercst Bamu B cooTBeTcTBHY ¢ Bammmvu uHTepecam. HeoOxoamumo,
4T00BI B pedpepare GBITH OCBEIEHBI KaK TEOPETHYECKHE TIONOKEHUS BhIOpaHHON Bamu TEMEL,
TaK ¥ [IPUBEICHBI H IPOAHATIH3HPOBAHEI KOHKPETHBIE IPUMEPEL.

Pedepar opopmisercs B BHIe MAIIMHONMCHOTO TEKCTA HA JIHCTAX CTAHAAPTHOTO
(popmara (A4).

Cmpyxmypa pepepama sxniouaem caedyroujue pasoensi:

® THTYJIBHBIH JIUCT;

® OrIaBJICHUE C YKA3aHHEM Pa3/IelioB U MTOIpa3ielioB;

® BBEJCHUE;

® JIMTEpaTypHBI 0030p 10 pasgenaMm H IOXpasIeNaM C AHAIM30M PACCMATPHBAEMO

1po0JIEMBI;

® 3aKIIOYEHHE,

® CIIMCOK HCITOJIB3YEMOH JINTEPATyPHL. :
JKenarenpHOE MCIIONB30BaHHE HATJISIHOTO MATEPHATA - TAOIHIEL, rpauKd, PHCYHKH

HuT.O

Bce QakTsl, coo0paKeHHs, TabIMIb], PACYHKH U T.J., IPHBOJNMEIE H3 IUTEPATYPHbIX
MCTOYHHKOBCTYICHTAMH JIOJ/DKHEI OBITH CONMPOBOMK/IEHBI CCEUIKAME HA HCTOUHUK HH(POPMAITHH.

HenomycriiMo koMmmoHOBaTh pedepar B3 KyCKOB JOCIOBHO 3aHMCTBOBAHHOTO TEKCTA
Pa3MYHBIX TUTEPATYPHBIX HCTOYHUKOB. Bee IUTATE! MOIKHBI OBITH IPEICTABIICHBI B KABBIUKAX
C YKasaHHeM B CKOOKax HCTOUHMKA, OTCYTCTBHME KaBBIUEK WM CCBUIOK O3HAYACT IUIATHAT M
SBJSCTCA HApyHNICHHEM aBTOPCKMX 1IpaB. VICronp30BaHHBIE MaTepHalbl HEOOXOIHMO
KOMMEHTHPOBATh, aHaIM3WPOBATE M JIENaTh COOTBETCTBEHHBIE M JKEIATEILHO COOCTBEHHBIE
BBIBOJIBI

Bcee BBIBO/IBI IO/DKHET OBITH SICHO U YETKO COPMYIHPOBAHbI U TIPOHYMEPOBAHEL
Crcok JITepaTyphl 0ohopMIISeTes CTPOTo O IpaBuiiaM ['ocy1apcTBEHHOTO CTaHAapTA.

Pedepar nomkeH OBITh MOJIIMCAH &BTOPOM, KOTOPHI HECET OTBETCTBEHHOCTH 34
IPOJICTIaHHYIO paboTy. '

Pybeorcnorit konmpone Ne2. [Ipumepras memamura mecmoe

BOITPOCHI /1A TECTHPOBAHHA
1. Best cpesia o6uTaHMSA U MIPOU3BOICTBEHHAS ASSITEIBHOCTD YETIOBEKA, A TAKKE OKPYKAIOIHI

Cr0 MaTCpHAIIbHBIN MHUD, IPHPOIHAS U aHTPOIIOTEHHAS Cpea — 3TO:
a) OKpy»Kalolas cpeja

0) reorpaguueckas cpe/a

B) BO3IYIIHAS cpela

r) IpHpOIHAs cpena

2. Hro Taxoe 3arps3HEHHEe OKPYKAIOIIEH Cpelbl:
a) 61aronpHATHOE BO3ACHCTBHE HeI0BeKa Ha OKPYKAMOILYIO CPEY
0) HeraTHBHOE M3MEHEHHE [IPHPOAHBIX KOMIUIEKCOB IIIAHETHI, KOTOPEIE TIPHBEIH YeT0OBEUCCTRO

16



K 3aTpSA3SHEHHUIO aTMOChepsl, THAPOCHEpE! i JIUTOCHEph]
B) HETATHBHOE H3MEHEHHE IIPHPOIHBIX KOMILIEKCOR IIIAHETHI, KOTOPBIE TIPHBEJIH YEOBEIECTEO
K OYHINCHHIO BO3yXa, BOIBI, TIOYBLI

3. Kaxoit Bu/{ TpaHCIIOPTA SIBIISICTCS. OCHOBHBIM HCTOYHMKOM 3arpA3HEHHS BO3IyXa:
a) BOJTHBIH

0) BO3AYUIHBIH

B) aBTOMOOHJIBHEII

T) XKEJIe3HOMOPOIKHBI

4. UTo He ABJIAETCS OCHOBHBIMH HCTOYHHUKAMH 3aTPS3HEHNS OKPYXKAIOMIEH Cpe/ibe:
a) TPaHCIIOpPT

0) CTPOUTENBCTBO

B) IPEINPHATHS XUMHYECKON IIPOMBIIUIEHHOCTH

I') BBICAJIKa HOBBIX JIECOB

5. K KOMIIOHEHTaM [PHPOIHOM Cpejibl OTHOCHT:
a) aTMoc(hepHBIH BO3/yX, BOJ4, TI0YBa

0) 6uocdepa, 3emis, MOE3HBIE HCKOTIAEMBbIE

B) cTpaTocepa, pacTeHHs, KHBOTHEIE

6. Uro Takoe mapHUKOBLIA 3 deKT:

a) NIOBBINICHHE TEMIIEPATypPa HIKHEX CIIOEB aTMOC(hepEI

0) noHmxeHNe U 3arpsA3HeHHe aTMOChEpEI

B) KOHJIEHCAIIMSI BOIBI [IPH BHIPAIIMBAHAA PACTEHHH B TEIITHIIE

7. YT U3 MepeuncIeHHOro He SBISETCS HCTOYHUKOM 3arps3HeHHs BO3IyXa:
a) JIECHBIE TTOXKapEI

0) neubHEIE OypH

B) IIPOIIECCHI BEIBETPHUBAHHS

T') YIJICKHCIIBIH a3

8. Ha xako# BBICOTE PACIIOI0KEH 3aIMINAIOIIHN BCE KUBOE OT PAJHAIIMOHHOTO 1
yABTPaHOIETOBOTO BO3NEHCTBHS O30HOBBIHN CIIOM:

a) ot 20 mo 25 kM

6) ot 25 mo 30 kM

B) ot 30 mo 35 kM

r) oT 35 mo 40 xkm

9. K Bumam 3arps3HEHHI HE OTHOCST:
a) OHOJIOTHUECKOE 3arpsi3HEHHE

0) QHu3udecKoe 3arpsI3HCHKE

B) XHMHYECKOE 3arpsi3HEHHE

T) IPHPOIHOE 3arps3HEHHE
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10. I'uruenuyeckmii KPHUTCPHI OIIEHKH COCTOSHHS OKPYIKArOIIeit cpelbl — 5TO!
a) IPEeIEBHO JIOMYCTHMBIE KOHIEHTPALHH

0) OUHCTHEIC COOPYHKEHHS

B) GuIbTpaIms Bo3ayxa

I1. Kakum 06pa3oM pamroakTHBHbIE 5/leMEHTHI IONAIAI0T B LIOYBY:

a) 10 BO3IyXY

0) ¢ ocankamwu

12. K KakuM IOCIIeACTBHAM TIPUBOAT 3arpA3HCHUE OKPYIKAIOMEH CpeJIb:

4) K HApYLIEHHIO CYIIECTBYIOLIUX B IPHPOJIe IHKIOB 0GMEHA BELIECTS 1 JHEPIrud
0) K MyTamusM

B) KO BCEM IIePEYHCIICHHBIM

13. Ocoby10 0MacHOCTE MIst OKPYKAtOIIeit Cpelbl MPENICTABIISIET 3arPA3HEHNE:
a) TSKETBIMHE METAIJIAMA

0) HBUTBIO

B) Ta3000pa3HEIMH CMECIMH

14. OCHOBHOH 3arpsA3HATETH BOIH:
a) OBITOBOIH Mycop

0) IPOMBIIILIEHHBIE OTXOJIbI

B) HeDTh M He)TEMPOLYKTHI

15. I'me opMHEpPYIOTCS ABIPEI B 030HOBOM CIIOE:
a) HaJl DKBATOpPOM
0) Hax momocamu
B) HaJl TPOITMKAMH

16. IIpoGiiema Kakoro macinrada «IapHUKOBBI 3G HEKT:
a) JIOKaJIBHOTO

0) permoHaIBHOTO

B) HAIIHOHAJIBHOTO

r) rnobaapHOro

17. Ha ckonbko Tpaaycos moaHsIack Temmeparypa 3emian ¢ 1980 roja pesynbTare
MapHUKOBOTO 3 dexTa:

a) 1 rpaxyc

0) 0,1 rpazyc

B) 0,5 rpagyca

r) 2 rpamyca

18. Yro criocobeTByeT oxpane IPHPOIET:
a) IIHPOKOE Pa3BUTHE TPAHCIIOPTA HA NIEKTPHYECKOH Tsre

0) cosanue kackanos ['DC Ha pekax
18



B) iepeBoa TAC ¢ rasa Ha yroms
I) Pa3BATHE WHTECHCHBHOTO 3EMIICICIHS B 30HE BIIAYKHEIX 9KBATOPHUAIIBHBIX JIECOB

19. Kakue mpupoisble pecypes! OTHOCSTCS K HEHCYECPIIAEMBIM:
a) IIOYBEHHEIE

0) KIIMMaTHYeCKHe

B) JIECHBIE

I') MHHEpPAIbHEIE

20. C 4em CBA3HO YCIOKHEHHE 3aBUCHMOCTH YeIOBEKA OT 3AKOHOB TIPUPO/IBL:
a) COBEPIICHCTBOBAHNEM TEXHOIOIMYECKITX IIPOIECCOB

0) pocTOM HaceleHHs TIAHETE]

B) 9KOHOMHEH IIPHPOIHBIX PECYPCOB

21. Ha uTo BimsieT 3arpssHeHHe aTMocheprr:

a) Ha CrIocOGHOCTh PacTeHMH YCBAMBATE YTTICKUCIBIN Ta3
0) Ha HampaBJieHHE TOCTIOACTBYIOIIHNX BETPOB

B) KOJIMYECTBO OCAAKOB

22. Be30macHOCTh HIIEBRIX IIPOAYKTOB — 3TO:

a) OTCYTCTBHE B NPOAYKTAX BCEBOZMOIKHDIX 3arpsA3HATEIICH, He CBOHCTBEHHBIX PHPOIHEIM
IIPOJIYKTaM

0) OTCYTCTBHE B NMPOIYKTE TOKCHYHBIX BEIIECTB B KOJTMYECTBaX, MpeBplmaronux MY

B) OTCYTCTBHE B IPOAYKTE IIECTHIHIOB H HHTPATOB B KOJWYECTBAX, IIPEBBILIAOIHX MY

T') OTCYTCTBHE TOKCHYECKOTO, KaHIEPOTCHHOT0, MyTareHHOTO HIIM HHOTO HeOIaronpusTHOTO
JEHCTBHS IPOIYKTOB HA OPraHHU3M YeJIOBEKa PH YIOTPEOICHHH B OGIIEN pUHATHIX KOJIHYECTBAX

23. Paszen 3K0oTHH, IEIBI0 KOTOPOTO SBISeTCS paspaboTka 1 peann3alis MepOIpHATHI,
HAIPABJICHHBIX Ha COXPAHEHHE 3710POBES YCIOBEKA U 3aLUHTY OKPYXKAIOMIEH Cpeib:

a) rnobabHasg DKOIOTHS

0) aKOJTOTHA YeoBeKa

B) HHXKEHEPHAS 3KOJIOTHS

T') 3KOJIOTHS HAPOJHOTO HACEIICHHAS

24. YeM ¢ 9KONMOTHYECKOH TOUKH 3peHHs HE0GXOAMUMO OTIEIATh JKHJTYEO TIOCTPOHKY OT
IIPOMBILIJIEHHOTO ITPE/ITPUSITHSL:

a) 3abopom

0) caHMTapHO-3aIMUTHON 30HOH

B) )KHBOM HU3rOPOIBIO

I') HAYeM

25, CaMbIif OMTacHBIH KI1acC OTXOO0B:
a) 1 kmacc
0) 2 xiacc
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B) 3 K71ace
r) 4 xitace

26. Kakas ctpana siBistercst JHACPOM TIO0 TTPOH3BOJCTBY MyCOpa Ha JYINY HACCTCHHUS:
a) Kanama

6) CIIIA

B) UHus

r) Poccus

27. Camasi 3arpsisHeHHas peKa B MEpe HAXOIUTCS B:
a) Poccun

0) Unuu

B) MHII0HE 31K

r) Kurae

28. OCHOBHO 1EJIBIO KOJIOTHH SBIISETCS:

a) TIPeI0TBPAIEHHe TPHPOIHBIX KATAKIIH3M 1 CTabHM/IH3aIHsT BCEX PECYPCOB 3eMITH

0) BBIBECTH YEI0BEYECTRO U3 II0GATBHOTO IKONOIHIECKOro KPH3KCA Ha ITyTh YCTORYHBOIO
PasBUTHS, IPH KOTOPOM OyAET NOCTHTHYTO yIOBICTBOPEHHS HKHU3HEHHbIX notpedHocTEH
B) M3yUCHHE JKH3HM, KaK TAKOBOM, B JIFOOBIX ee (opmax u mposBIEHHIX

29. K caMbIM pacipocTpaHeHHBIM 3a00NeBAHMSM, BOHHKAIOIINM H3-38 YXY/IIEHNS COCTOSHHUS
OKPYKarOIIEH CPeJIbl, OTHOCSHT;

a) AH(EKITHOHHBIE 3a00/IeBAHHS

0) bonesHu MUIIEBAPHTENBHOTO TPAKTA

B) OHKOJIOTHYECKHE 3200 IeBaHms

30. Kax Ha3BIBaIOTCS 0060 OXpaHIeMBbIe TCPPUTOPHH, KOTOPBIE OOMBIIE HE UCTIONB3YIOTCS B
X034HCTBE, M Ha KOTOPBIX BEAYTCS HAYYHbBIE HAGTIONCHHUS:

a) 3aITOBETHUKH

0) 3aka3HUKH

B) IAMATHHKH TIPHPOJIEL

I') HALHOHAJIEHEIC TApKH

MpumepHeiii nepevers sonpocos k sksameny

1. CTpoeHne 1 XUMUYECKHIT COCTAB atMochepsl. TenmoBoi Oanance 1 HPKY LU
arMoctepsl. bananc sHepruu B armocepe. Marepuanersii 6ananc arMmoc(hepHOro pesepByapa
IT10 KOMIIOHEHTY. BpeMst mpeOniBanus, KaHATEl H MEXAHH3M CTOKA.

2. CxeMa OCHOBHBIX THIIOB XHMHUECKHUX NPEBPAIICHHH B HUKHEX CJIOSX aTMOChepEL,

DOTOXHMUIECKHE PEAKIIHH H TIPOTIECCHI, TIPOMCXOISIITHE IIPY TIOTJIOINEHHH KBAHTA CBETA.
KBanTOBRIH BEIXO/, KOO UITHERT HOTOMACCONHAIIH,
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3. Xumugeckue IpoIecchl B BEPXHHUX 10X arMocdepsl. O6pa3oBasie i CTOK CepHOI
KHCIIOTBI B atMocdepe.

4. XuMHU9eCKHE MPOIECCH B TPOIOChEpe ¢ y4acTHeM CBOGOTHEIX PaIHKaIIOB.
Tpanchopmanus Gersona, ero roMOIOrOE H aMHHOB B aTMOC(EpE.

5.Huxn Yenmena. [IprurHbl OTKIOHEHHS CONEPKAHMA 030HA OT PacUeTHOTO.
6.Biisinne arMocepHoii Biary Ha TpaHc(POPMALMIO 3arpA3HSIOMIX BEIIECTB,

7. ®OTOXHMHS IPOH3BOMHEIX YTTI€BOIOPOIOB: ANIbIETHIE M KETOHEI, KApOOHOBEIE
KHCJIOTHI M CIIHPTEL. POTOXMMHYECKOE OKHCIEHHE METaHa.

8. PeakiMOHHOCTIOCOOHBIE YaCTHIE! B aTMOC(Epe: OKCHIBI A30Ta, HCTOYHHKH H CTOKH.

9. Tparcdopmarns alkeHOB B aTMOC(hepe: Peakilii TIPOITWIEHa C ATOMAPHBIM
kucyoponoM, OH-paaukanom, 030H0M. Peakiiny roMooros MeTasa.

10. MIcTOUHHKH B CTOKH KapOOHHUIBHBIX COCIHHEHHI, CITHPTOR, KapOOHOBAIX, A30T-H
CEPYCOJCPKAITHX KOMIIOHEHTOB, IaJI0T€HCOICPIKALIMX COeIHHEHHI.

11. Coenunenns cepsl B atmocdepe. MeTounukn, TpancGopMaIys coeIHHEEHNH ¢
NOMOIIBIO BEPMEHTOB, YHacTHe (EPMEHTOB B OKHACIHUTEBHO-BOCCTAHOBHTEBHBIX IIPOLIECCAX.

12. Coenunenns aszota B atmocdepe. cTouHHKH, TpaHCHOPMAITHS.

13. PeakmoHHOCIIOCOOHEIE 9acTHIE! B aTMOChepe: MOJTEKyIISPHEIH M aTOMAapHbIi
KHCIIOPOA. MICTOYHUKH B CTOKH.

14. Knaccupuranus GepMeHTOB i MEXaHH3MBI PA3I0KEHH XUMHUYECKHX COSIMHEHHI ¢
IOMOIIBIO (PePMEHTOB. YYacTHe (PEPMEHTOB B OKHCIINTEIBHO-BOCCTAHOBHUTE/IBHBIX MPOIECCa.

15. buosnoruyeckas sMuCccHs CBOOOIHBIX PaJIHKAIIOB B TIPUPOIHBIX BOJAX.
KasuTanmuoHHbIE 3QPEKTHI.

16. PajmannonHoOe HHUIMUPOBAaHHE CBOGOIHBIX PAIUKAIIOB B IPUPOIHBIX BOJAX.
CaobonHbIe pajiuKalbl B IPHPOTHBIX BoJax. [[pOMCXOKIEHHE TEPBHYHEIX CBOOOIHBIX
pamukanos, KataluTuueckoe HHHIMHPOBAHHE,

17. Xumudeckoe caMOOUHIEHHE TPHPOAHBIX BOJ. Oxucinenne. @oTomms. I'unpomnms.

18. Mukpo6HOIorHIecKoe CaMOOYHINIEHHe TIPHPOIHBIX BOJ. BHonerpanamys
am(aTHIECKHX, ApDOMATHUCCKHUX U KHUCIIOPOI0COIEPIKAIINX COeTHHEHHMI.

19. CopO1moHHBIE TTPOIIECCHI B BOI0EMAX,

20. Ou3MKo-XMMHYECKHe TIPOLIECCH! Ha IpaHuiie pasjena dhas. Mcenaperue n
pacTBOpEHHE.

21. Bujel 3arpsizHeHU#H H KaHATBI CAMOOYHILEHHS BOIHEIX 9KOCHCTEM,
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22, BHYTpUBOLOEMHBIN KpPYroBOPOT IMEPOKCHAA BOA0PO1a. DAaKTOPE! peroKe -
TOKCHYHOCTH BOIHOH Cpefibl. FICTOYHHKY IIEPOKCHIA BOIOPO/Ia B IPHPOIHEIX Boaax. Pemoke -
COCTOSIHHE BOIHOM CpeJibI.

23, AHTpOTIOTeHHOE 3BTPOMHPOBAHHE BOIOEMOB.

24. Knaccuduxarus KOMIOHEHTOB XHMHYECKOTO COCTABA IIPHPOIHEIX BOI,
IIporcxoxnerne u TpaHC()OPMATIHS PACTBOPEHHEIX OPraHAYECKHX BEIIECTB,

25. @OTOXMMHYECKHUE CMOT. VY CIIOBHSI KOHBEPCHH OPTaHHYECKHX COEMMHCHHI B
a3pO30JIbHBIC YACTHIIBL, PEAKIIMH B a3P030IIIX H METO/IbI ODOPBOBI €O CMOFOOﬁpaBOBaHI/IGM.
b

26. Postb MaHHEIX OTIIOXKEHHH B (JOPMUPOBAHHH KAueCTBA BOIHOM CPEABL.
CBEpXOKHCIIMTEIBHOE COCTOSHAE BOIHOMN CPEIbL.

27. MuxkposnemenTs! 1,2,3,4,5 rpynn B nousax. TOKCHYHOCTE ACHCTBYS 1
TpaHchopMaliust. QOpMEI CYILECTBOBAHMUSI.

28. broreHHOEe MHAIMMPOBAHKE PaIHKAIBHBIX TIPOLECCOB CAMOOTHIIEHHS TPHPOIHEIX
BOJI.

29. CoenuHeHH xKee3a B IIouBe. BiiusHue H30BITKA U HEIOCTATKA XKele3a Ha
(hH3MYeCcKHe U XUMHYECKHE CROMCTBA IIOYB. Tparchopmanus v MOABHKHOCTE COEIUHEHMIT

JKCJIE3a.

30. Ionarue "xumust OUBB" H €€ OCHOBHEIC HAIIPABIICHHUS.

31 IloBeneHwue pa3IMYHBIX COCOUHEHHE MapraHia B [10YBax. BiHsHWe Mapraumna Ha
KHCIIOTHO-BOCCTAHOBHTEIBHOE PaBHOBECHE B MouBax. [IpipoqHoe 1 TeXxHOreHHOE 3arpsa3HeHue
MTOYBEHHOT0 ITOKPOBA MApPraHIleM, €r0 BIHsHAE Ha pacTeHus. Biusuue pH mmouss! Ha
TpaHCHOPMAITHIO MapraHia. [ [puMephl OKHCIHTEIbHO-BOCCTAHOBUTEEHEIX peaxruii Maprasma
B IIOYBAX,

32. Metons! onpeseneH st OKACIUTENBHBIX TOTEHITHATIOB H u3yycnug. OB-
PEXKHUMOB B TIOUBAX.

33. OKHCIMTENBHO-BOCCTAHOBUTENBHEIHN TOTCHITHAI TIOYBEL HpHMepm pacuera OBII
MOYBBL. THIIEI OKHCTHTEIFHO-BOCCTAHOBHTEIBHEIX PEKHMOB B II0UBAX.

n"

34. OxucauTenbHas (BOCCTAHOBHTEIBHASA) EMKOCTH TTOYBEL MCTO,HEI;%HPGJIE:HGHHH
(GpakIMOHHOM OKHCITHTEIEHO-BOCCTAHORUTEILHON eMKOCTH TIOUBEL. ¥

35. Bydeprocts noussl. Ee BIusiHEE HA CKOPOCTH XMMHYECKHX PCAKITHH.

36. lloBeeHHe pa3HYHBIX COCAHHEHNH cephl B ToUBax. [1OHSTHS MHHepaJTHBaHHPI
HMMOOHIIH3ALUY CEPOCOACPIKAIIAX COETHHEHHM. o

37. BnusHue 3aTOMIEHNS IOYB HA OKHCITHTETBHO-BOCCTAHOBUTETEHAIE [IPOLIECCHL, Ha
OBIT u xumugeckmii coctas no4s. Perynuposarne OB-peakiuii.

38. Tpancdopmanust coeuHenni azota u pocdopa B MOYBAX.
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39. MukposneMeHTsI 6,7 IPYIIT B 104YBAX. DopmbI cyr.ueCTBoB&HHH}';%KCHHHOCTB
ACHCTBHA B TpaHCpOpMALHs. ‘

40. IlornoturenbHas crocoGHOCTE TOYB. OHeprust MOrIOeHU. CkopocTh KaTHOHHOTO
obmena, I1TIK - normomenus, EKO. Dkoiornueckoe 3HAYECHHE MOTIOTHTEIEHOH CHCTEMBL

Konrponruas pa6ora

Pazgen 1. ATMOC®EPA i

1.Hapucyiite rpadguk 3aBHCHMOCTH TEMIICPATYPEI aTMOCHEPE! OTBBICOTH! HAN YPOBHEM MOpS H
00BACHUTE H3MEHEHHE IPa/[HEHTATEMITICPATYPSL !

2. Kak H3MEHSIOTCS COMEp)KAHHME OCHOBHBIX KOMIIOHEHTOR aTMOC()EPEIN  NABIIEHHE C
YBEJIUYEHUEM BBICOTHI? '

3. [aiite onpe/ieTeHIe OHSATHI: HCTOUHUKH, CTOKH, BpeMs JKH3HHIIpEMeceit B aTMoc(epe.

4. Uro Takoe «HyJIeBOH» IHKT 030HA? Kakue ITPOLECCHI MPHBOAST JKETO HAPYIIEHHIO.
lIpuBeuTe IpEMEpE peakHii. B
5. HazoBuTe 0CHOBHBIE HCTOUHUKN 00pa30BaHus U CTOKATHAPOKCHIHOTO 1 anponepchmIHoro
pajmKanos B atmMocdepe. Ilpuseure ypasaenns peaxumi, :

6. llowemy B Ipomecce OKHMCICHHS METaHA W €ro rOMOJOTOB BIIDHCYTCTBHH OKCHIOB a30Ta
BO3MOXKHO 00pasoBaHue 030Ha?l IpuBenHTE YPaBHEHHUS peakiiuii,

7. HasoBuTe cXomcTBA M pasmHuMs YCIOBHE 00pa3oBaHHsl CMOTAIOHMOHCKOTO ¥  JIOC-
AHJKENIECCKOTO THIIA. . '

8. Kaxoe MakcHMaIbHOE KOJIHUECTBO Monekyn popmansaeraaa(CH20) MoxeT GEITE oOHapy-
JKCHO B KXKIOM KyOHYECKOMCAHTHMETPE MOMEIIEHUS 00BEMOM 60 M3,€CIIH TTPOH30IIIIA YTEUKA
5 J1 IpUpOAHOTO rasa (cojepxanue MeTana 98 %). Temneparypa sriomemenun 22°C, napnenne

1 atm. CpaBHHTE MOTydeHHOES3HAYEHNE C ITJIK, xoTopas cocrasister 0,035 Mr/m .

9. CKOJIBKO YaCTHII IBIIH MPACYTCTBYIOT B KA IOM KyOHUdeckoMMeTpe Bo3/yxa paboueit 30HEI
[P KOHICHTpaluH, pasHOH [TJIK p.3.6 mr/m3. [TnoTHOCTE MELTH cOCTaBIIsET 4 r/em3, nuamerp
0,5 MEM. N

10. Cxonbko Mostekynt Gopmarbaerna IPHCYTCTBYET B KaxcnoMKyGquCKGMédaHTHMeTpe
BO3/LyXa IpH HOPMATIBHBIX YCTIOBHSIX, €CTHEr0 KORIIEHTPALHA JOCTHTaeT 3HateHusal /K, paBHOM
0,035 mr/m3.

11. ITpu yreyxe xmopa s ero ynaneHus HCTIONE3YETCAKAHTUXIIOP», KOTOPBIH IPEICTABIAET
cobolt yBakHeHHBIHCYTbOUT HaTpus Na2S03. Kakas ero macca HEO0OXO0IIMa /TSy THITH3AIHH
BCCTO KOJIMYECTBA XJIOpa U3 NoMeIneHus 00sémom 70 M3

» B KOTOpoM cofiepxanue Cl2 mpeBbIaeT cpeHecy TOIHyIO [IJIK,paBnyio 0,03 mr/m3 B 25 pas?
12. Kakyro maccy kapGoHara HaTpus He0GXOHMO HCIIOJIb30BATRIIS OTHCTKH BO3/1yXa OT
AMOKCH/IA a30Ta B TOMEIIeHHH, 00BEMOMS0 M , 06 BEeMHAd T0JIS ra3a COCTARIISET 0,01%,

13. Arperar 1o mpoH3BOCTBY CEPHOM KHCIOTEI BBIOPACHIBACT BTEUEHHE yaca B aTMochepy 17 M
3 ra3oB ¢ 00BEMHOI o71elt SO2 =16 %, Onpenenute Maccy okcHaa cepel (IV),BBIOpackIBae-
MOT0 BaTMOC(EPY 3a CYTKH U MacCy aMMHAYHOTO TOTIOTHTETS (B BEIeNH3 » H20),
HEOOXOMMOTO JIITsl ITOTIIOLICHHS BCETO KOJIMUECTBAOKCHIA CEpHL. :

14. Jlns onpesenenus KonmmuecTBa YrapHOro ra3a B IOMEIICHHH 31 Bo3ﬂyxai;ponycmnﬂ uepes
oxcu/1 Homa (V). Halftiurexormentpariio CO, eciTi Ipe 3TOM BEIIETAIOCH 2 10-3 tiona.

15. Exxeroano B atmochepy nomamaer 150 MiIH. TOHH JHOKCHAacephl. Kakyio maccy 10 %
CEPHOH KHCJIOTBI TEOPETHICCKH MOKHOIIONYHIHTh U3 3TOTO KOJMYECTBA rasa?

16. Cozepxanne TpornocdepHoro 030Ha B BO3MYXENMPOMBILIIEHHOTO Topoa cocTanser 0,26 %,
CKOJIbKO MOJIEKYIT030Ha HAXOMHTCS B KAKIIOM KyOHYeCcKOM CaHTHMETpe BO3yxa IpHCT.y. ?
Pazaen 2 I'napocdepa ,

1. JlaiiTe onpe/ienieHue NOHSTHSIM penoKc-0y(hepHOCTE TPHPONHBIXBOJ, «ATPECCHEHOCTD
[IPUPOITHBIX BOM, «HEYCTOHYMBOCTEYMHUHEPATIOB, SITHMITHMHHOH, METAIIHMHHOH, THITOJTHMHUOH,
MHHCPATM3aIHs BOJBI, OCHOBHOCTS, IIEI0YHOCTE BOMBL, ICHUTPH (hHKALIIS, cyNb(aT-peyKIitHs.
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2. Chopmymupyiite 3akon Jlutmapa. s pemenns KaKUXIPAKTHICCKAX 32184 OH HCIIOJIb3YeT-
ca? P

3. Kak#ne crioco6sr KIacCU()DHMKAINK IPUPOIHEIX BOJ BeLACIS0T? Hagem OHH_;&CHOBEIHBI?

4. Uto Takoe xECTKOCTL IPHPOIHBIX BOI H B KAKHX S/IMHAIAX OHam3MepsieTea? Kakue Brmsl
KECTKOCTH BOJBI BBIZCIIAIOT, YeM OHHOOYCIIOBIICGHBI? '

5. HasosuTe 0CHOBHBIE 0COGEHHOCTH POTEKAHHS OKHCJTHTEIbHO-BOCCTAHOBUTEBHEIX
TIPOIECCOB B IPHUPOHBIX BOJIAX.

6. Kax kmaccuduuupyioT BOIo&MEI o cTermeHn TpoHOCTH?

7. 910 TaKoe cTpaTH()HKAHS TPHPOIHBIX BOIOEMOB? Kaxnmunpranxamu ona MoxeT 65ITh
BBI3BaHa?

8. C mpoTekaHMeM KakuX MPOIECCOB CBSI3aHA BOIMOKHOCT TIOSIBIIEHHSICEPOBOJIOPOIA B 30HE
THIIOTIMHHAOHAIBTOP(QHOTO BOI0EMA BIIEPHOJ CTPATH(GHKAITHH? '

9. Chopmymnupyiite runoresy Ouopexcrcrazuu I'. Dpapa. i

10.Haiiytte mMacey xJopa, KoTopast exeiHeBHO HeoOX0IuMa JUISOUHCTKH BOXEL, TIPH YCIIOBHH,
HTO CYTOYHBIH PACXOX BO/IbI HAYeIOBeKa cocTasiseT 350 i1, a HOpMa pacxoza xjaopa 210- 4 /.
Komnuectro sxureneii cocrarmser 370 Toic. yenosex. 4

11. KakoBa MEHUMaTBHAS Macca OVHKA, KaIMHS, Mapradila UMe/IH, KOTOPHIE EKCIHERBHO -
TIPOXOMAT TOPOJICKYHO CEThBOXOCHAOKEH s MOIMHOCTHIO 110 1T B 1eHB, eciin He Habmomaercs
npesbienne ux IIIK (TTK st Zn 5 mr/on, Cd 0,01 mr/n, Mn 0,05mr/m, Cu 1 mr/m). ‘

12. Onpexenure o61myto x&cTkoCTh BOMBL, ectd B 300 MIICOJICPAKHUTCH 15 MT HOHOB KaJIBIIUS 1 2
MI' HOHOB Martmsl.

13. Onpenenure o6vem 0,1M FUAPOKKUCIA KaTHs, KOTOPRIHHE00X0 MO 100aBuTE K 100 M3
CTOYHBIX BOJ raJIbBaHUIECKOTOIIeXa, B KOTOPOM COZIEpIKAHEE CYIb(aT xKellesa (II) cocraBnseT
10xr/™m3.

14. B xakoM 0OBEMHOM COOTHOITEHHH HEOOXOMHMO CMENIaTEKHCIOTHEIC CTOKH, COZIEpIKAIIHE
4.9 Kr/ M CepHOM KHCIIOTHI, HIETOUHEIE CTOKH, co/iepikalue 56 kr/ M3 , 1 X B3aUMHOM
HEeHTpaIU3aIim. i _

15. Hatfnure Maccy ocamka rugpokenna KEIIE3a, KOTOPBIABRINAAET PpH 06paboTKE CTOUYHEBIX BOJ
o6seMom 120 M3 pacTBopoMITETOUH ¢ KOHUeHTpanuel 5 H, ecim Obi0 m3pacxogosano 120
JITHIPOKCHAA KaJIHS. ‘

16. Onpenennre Maccy n3secty, KOTOpas HeOOXOMMa [UTSHEHTPaTH3ANE KUCIIOTHI H 0CANKIe-
HES OKE/IC3a U3 CTOYHBIX BOATPABHIIBHOTO 1€Xa, €CIIH BOIBI COlepIKar 2,5 /it CEPHOH KHCIOTHI H
3,5 r/nt cymbdara sxenesa (I1). O6BEM CTOUHBIX BO COCTABIIAET ‘

17. Crounrre Boas! mpeanpusTHs conepxar 1,5% xnopunaantomurns, Halnure o6béM BOIbL,
KOTOpPEIH Hamo m06aBuTe K 50 M3 CTOYHEIX BOJ IUIOTHOCTE 1,13 mMr/m mias HOBEIEHUS
KOHICHTPAMHHOHOE alllOMUHUS /10 6€3011aCHOT0 YpOBHS, paBHoro 9,2-102mmons/1.

Paznen 3. IEJOCO®EPA

Iousa

1. Nadte onpenelicHre TOHATHI; TT0YBA, TyMYC, I'yMYCOBBIC KHC/IOTBL,I'yMIHOBBIE KHCIOTE,
(QyITBBOKHCIIOTEI, IUIIEpreHes,6HOre0XUMITeCK A Hacoc, FeOXMMHYECKHH (hOH, aHOMAITHSL,
OpEOoIIpaccesHus. :
2. IlepeyunciuTe IPHHLKIBI pa3IeNeH S BEIIECTE, COCTaBJISIIOLIHXTYMYC, |

3. [lepeunciuTe BUIBI TIOTIIOTHTEIBHOM CIIOCOOHOCTH TIOYE,

4. Kakue (yHKIMOHAIIBHBIC MPYIITTBI I'YMYCOBBIX BEIIECTR BHOCSTOCHOBHOI BKJIaj B
KaTHOHOOOMEHHYIO CITOCOOHOCTE TOYBEI? ‘

5. KaKoBBI TIIaBHbIE YCIIOBHS YCHIIEHHS MHUTDAIHH METAJUIOB BIIOYBAX?

6. [lepeuncrure ocHOBHBIE II0P0/I000pas3yIOIIe MHHEPAIIEL.

7. YKa)HuTe OCHOBHBIC PA3THYUS MEKIY OPraHHYeCKIMH OCTATKAMH HUIYMYCOM.

8. Kaxue e IpOTHBOMOMOMKHEIE (YHKIIMK BEITONHSCT TYMYC IOYBBIIIO OTHOIEHHIO K
PaccessHHBIM MeTaIaM?
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9. Kaxos MexaHu3mM QUKCANHE H3GBITOUHBIX MACC TSOKENTEIX METaJUIOBH OJIM3KHX MM
[OJHBAICHTHBIX 2JIEMEHTOB B [109BaX ?

10.Ilousa conepaxnt 3,15 % oprannyeckoro Berecrsa. BerucmurenponeHTHOE co/iepiKaHue
YIJICpOZia 1 a30Ta B [104BE, ECIIH OPraHHIECKOEBEIIECTBO comepxkuT 60% YIIepoaa i MaccoBoe
otHomeHHe C:N paBro10:1.

11.13 mpo0sI ouBkl B35Ta HaBecka Maccoit 10 T 1 obpaborana 25 Mn2M pacteopa HC1. TTo
3aBEPIICHHH PEAKIIHH U30BITOK KHCIOTEIOTTHTPOBAH CTAHIAPTHEIM pactsopom NaOH. Pacuersr
TIOKA3BIBAIOT, HTOHA PEAKIHIO C IIOYBOM pacXoxyeTest 22,5 M KHCIOTEL IIpy ye/loBHH, UTO
KHCJIOTa pearnpyeT Tonbko ¢ CaC03 , BEIYHCITHTE IPOLEHTHOECOAEPKAHNE YTOTO BEMECTRA (o
macce) B ouBe. Ecu KHCIIOTapearnpyer ¢ 0IOMHATOM CaMg(C03)2 naiinure IpoLEHTHOE
COJIEPKAaHMEITOrO BEllleCTBA B IIOYBE,

12.EmKocTs katroHHOrO 06Mena (EKQ) mouBk! cocTaBiser 25cMOIbKE p/xr; 65%
EKOo6ycnosnens: nonamu H u Al . PaccunraiitekomuecTBo H3BECTH (r CaCO3/0OT mousk),
HEOOX0/MOe UTTHeH TPAIIM3aIAN STOH 06GMEHHOM KHCIOTHOCTH

13.B 100 r 1epHOBO-ITOI30THCTOIH ITOYBEI B TIOTTIOLIEHHOM COCTOSHHHCOIEPIKUTCS 240 MT
TTOJBHIKHOTO KAIBIHS, 26 MI Mar{us, 3,6 MraMMOHHS, | MI' TOIABHIKHOTO BOZOpoJa u 2,7 MT
aroMuHuA. PaccunTtaiite EKO.

14. Jlnst BBIpAIIHBAHUS CETBECKOX03SIHCTBEHHBIX KyNbTyppaclaxaid NacTOHINE W HCIIOIB30BaIH
ero B Tedenne 30 seT. 3a3ToT nepruo. coepKanue OPraHHuecKoro YIIIEPO/18 YMEHBIIHIOCH ¢
3,0 mo 2,1%. Eciu cootHOmEeHme C:N ocraeres paBHbIM 10:1,HaliuTe, CKONBKO MUHEPATHLHOTO
a30Ta BBIACTIAIOCE B Cpe/tHeM 3arol. [IpummuTe, uTo Macea mouBs! papHa 2600 T/ra.

15. JInst IpHTOTOBIIEHNS TIOYBEHHOMN BBITSHKKH HeoOxoaumonprroToBuTs 1 11 0,1M pactBopa
COIAHOH KmcnoThl. Halinnteo6ném 25% pacTBopa KHCIOTHI, KOTOPBIA HY)KHO B3SATh JIJIs
IPUTOTOBJICHHS 9TOTO pacTBopa?

16. Haecky ynobperns maccoit 4,026 T pasnosxuim ACHCTBHEMMHUHEPAIBHOR KHCIIOTEI H 06BeM
pactopa mosenu 1o 250,0 mirIIpo6y 50,00 M punsTpara mocie :
YAAICHUAHCPACTBOPHMOT00CTaTKa HeliTpanusosamt NaOH 1o nossienns MyTw,
nobaBuIHaNeTaTHEIH Oy hepHbIit pacTBop 10 pH 4,6 U noBemm 10 00bema250,0 mur. s
ONpeaeeH s Kalblks 1pody 25,00 MIT N0y 4eHHOTopacTBOpa OTTHTPOBaH 10,02 M 0,05121
M S5/TA chmyopexcornom. Ha THTpoBarue Takoit poOBI pacTBOPA ¢ XPOMTEMHO-CHHHM IS
ONpPCIC/ICHHUSA CyMMapPHOTO CONCPKaHUs KalbIHAH MarHus uspacxomnonaiw 18,14 i Toro XKe
pactBopa I/ITA.

BerumcmmTs Maccosbie jromm (%) CaO u MgO B ynobpenumu. ik

17. Onpenemute EKO nouskl, ecnu ona conepxut Ca n Mg BrosmuecTse 3 ®.5 Mr-aks/100 r
LIOYBBI, COOTBETCTBCHHO, IPH 3TOMIIOTEHIIMATBHAS KHCIOTHOCTE TTOYBEI COCTABIISET 5 MT-
3kB/100 TTI0YBEL.

Pasnen 3. BUOCDEPA

L. STansl MOArOTOBKH PacTHTENEHOTO MaTepHala K XUMHYECKOMYaHAIU3y, ITpaBHia HX
[IPOBEACHHS. .

2. O30J1eHHE PACTUTENBEHOTO MATEPHATTA; CITOCOGBI 030JICHHS,0COBEHHOCTH HX IIPOBEICHUS 1
IPEHMYIIECTBA. y Ik

3. Pons kanms, asora, Gocdopa, Karbims, ceprr B OHOJIOrHIECKOMKDPYTOBOPOTE.

4. MeXaHM3MBI [TOCTYIIEHHUS JIEMECHTOB TIHTAHUS B pacTeHHSIX. '!

5. ChopmynupyiiTe TEOPHIO MOTTIOMEHHS THTATENBHBIX 3JIEMEHTOB.

6. POpPMEI COCTUHEHHI, B KOTOPHIX PACTEHHS MOMOMAIOT anemeHTLIHHTaHm{.\‘_IH CBSI3BIBAIOT HX.
7. Brmsiine ycnopuit BHEmHEH CpeIbl HA MOCTYIUICHHE THTATETBHBIX :

BCIICCTB B PACTCHHUS, ABJICHHUs aHTarOHU3Ma M CHHEPTH3MAOTAEIbHBIX JTeMEHTOR.

Tunoseie 3agaun

Homycrumas Hopma HUTpPaTOB (B Hepecyere Ha HUTparKanmust) cocrapiser 200, Mr/kr pactute-
JIBHOTO MaTepHasia.MoxHO i ynoTpebIIsTh B ULy KamycTy, comepxkalyio2,2 » 10-3 Mo
KNO3 /kr.

]
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2. Ypoxalt CellbCKOX03sHCTBEHHOM KyJIbTYpBI paBeH 12 Tcyxoro BemmecTsa Ha ra. Kynerypa
coltepxHT 16 r N/Kr cyxoroserrecrsa. Kakyro Maccy a30THOTO yaoOpeHns HeoOXoauMO

BHECTH Ha I'eKTap, YTOOBI KOMIIEHCHPOBATE BBIHOC A30Ta CYPOIKACM. :

4. Ilpu HenocTaTKe a30Ta B TIOYBE JIHCTES SOJIOHD CTAHOBATCAOICTHO-3e/IEHRIMH, PAHO HKEITEIOT
H onlafaroT, pocT BeTok3amemstercs. Kako# 06bEM 2%-ro NH4NO3 (miorHoets 1006

I/1) CIIeTyeT UCIIOIB30BATh I NOJKOPMKH s10/10HEBOTO cafaobieit miomanso 100 M2 , ecin
HOpMa BHeceHHs ynobpenusicocrasiser 50 r/m?2 |

5. Ecin B 1o4Be He XBaTaeT hochopa, TO THCTS S6I0HBCTAHOBITCS MEJIKMMH, TEMHO-3eJICHEI-
MH C TOJIyOBIM, a HHOT/Ia COPOH30BBIM HIIH ITYPITYPHBIM OTTEHKOM. [BeTenuesaepxuBaeTes, a
[LTONE! ITONTYHAIOTCst O4€Hb KHCIBIMA. HopmasHecerns B mouBy nBoiinoro cymepdocdara
Ca(H2PO4)2coctaBmster 32 r/™ , a mrormazms cana 700 M . Kakoi 06bem BOABIIOTpeOyeTCS st
IPHTOTOBIIEHHS 4%-T0 pacTBOpa BeerocymepdochaTa, BHOCHMOTO B IIOYRY B 3TO# HOpME.

6. 3a roj B 6Hochepe B pesyabrare GHOIOTHYECKON (ukcanurobpazyercs 92 MIIH. T CBSI3aHHOTO
430Ta, IIOTEPH €ro BCIEACTBUCICHUTHPHMUKAIINN COCTABISIIOT 82 MITH. T, PACCUMTAITE,CKOIBKO
34BOJOB C MPOU3BOAMUTENBHOCTHIO 1500 T aMMHuaKa BCYTKH (DaKTHUECKH MTOXMEHSIOT OHOCHHETES.
7. OuennTe CTENEHB ONIACHOCTH OTPABJIECHUS KaIMUEM, CCIIMIIPA BRIKYPHBAHHM OXHOMN CHIapeThl
B Opraiu3M KypHIBINHKA CAbIMOM TtocTymaeT 10 Mxr Cd. 3asuiblii KypriIbIIHKBEIKYPHBAET 3a
JIeHB 35 curapert. [IpejienpHo-10nycTMasgcpeIHeCY TOTHas kouneHTpanus Cd B Bo3ayxe 10
MKI/M3.MI3BECTHO, YTO BABIXAHWE IIAPOB M IIBLTH, conepxxameit 3 mr/m3 Cd, B Teuenne mecTu
H4COB IPHBO/IMT K OCTPOMYOTPaBIeHHEO. Yepes Kakoe BpeMs OTpaBIICHHE MOKETIIPOH3OHTH y
SITIOTO KYpHIIBIIHKA, CC/M IpeHedpeybnpolieccamu BeiBeaeHks Cd u3 oprannsma?

8. B 3aBe3enHO Ha CKIIa/| IAPTHH KapTO(eIst COZlePIKAHNEHUTPATOB cocrarnger 200 MI/KT. IIpu
Bapke kapTrodensapaspymaercst 50% ruTpatoB. OmacHo i exeTHeBHOCTIOTpebieane B iy 0,5
KI' KapTO(esist U3 3TOH MapTHH, ECIUIOMyCTAMAS HeAeNbHAs /1033 IS Yesioreka 150 Mr
HUTPATOB, 40TPABJICHHE HACTYTAET IPU PA30BOM MoCTyIIeHHH 300 Mr.

9. OnpesienuTe IPUTOIHOCTE BOABI IS THTHS, el B Hefr 0-U I1 0 [conepxures: a) 3,3* 10"
Mons/iFe ; 6) 1,7* 10" mous/n Ni ; 1,9% 10"7 mons/it Cr3 +? CanuTapHbie HOPMb! JOITYCKAIOT
cojiepakanue B muTheBoH Bose 0,2 r/m xenesa (1I), 0,1 r/m3 Viaukens (I1), 0,05 r/M3 xpoma (VI)
Pasnen 4 JIurocdepa o

1.3 KaKkux 371€eMEHTOB COCTOHUT NUuTochepa?
2.Ha xakol riyGuHe pacrionaractes MaHTHs? R
3.Kakue XHMHU9ECKHE 3)1EMEHTBI OTHOCATCS K OCHOBHBIX DIICMEHTAM 3eMHOM KOpBI?

4.JlaTh ompeieieHne TOHITHIO MUHEDPAITBI. ¢ i
5.B uem orimHme MeX/y HHTPY3HBHBIME H 5D Y3HBHEIME MarMaTH4YeCKHMHA TTOPOIaMH?
6.Kaxoe arperarHoe CoCTOsHHE HMEIOT MeTaMOP(UTEI? il
7.Kakwue ycnosus TpeGytores ast hopMmupoBaHus METaMOP(HIECKHX TOpOLP:
8.B "em oTimumst Mex Iy 0caJ04HBIME TOPOJAMH H MATMATHYECKIME IOpoJaMu?

9.M3 KakuX 3JIeMEHTOB COCTOAT CHITHKATHI?

10.Kakas cTpykTypHas eJMHUNA JIEKUT B OCHOBE CHIIMKATOR?

11.Kak ocymecTBisieTes CBA3b OT/IEMBHBIX TETPAIPOB B OJNHBHHE?

12.Yemy pasrO coorHOUIEHHE Si : O B EMOYCUHBIX CHITMKATAX?

13.B yem oTyIHYHe MY MIHHECTBIME MUHEPATAMH W CHITHKATAME? ;i

14.6.Kak pacrionaraiotest TeTpas[piiecKue U OKTa3IPHICCKUE CETKH B KannﬁhHTe?

15.Kak Ha3eIBaeTCsi MHHeEpal, XHMHYECKHI COCTAB KoToporo orsedaeT (opmyne Al(OH)3 u

HMEET TOJIBKO OKTa3[PUYECKYIO CETKY?

6.5 @onod oueHnouHbIX cpedcme %
Honnerid OaHk 3amaHmif Ul TeKymero ¥ pyGe)HBIX KOHTpOIIeR
TIOKa3aTCyli, KPUTCPWH, MIKANBl OLEHHBAHHS KOMIETEHIMH, METOHISCKHE MATEPHAIEL,

no AJUCIIHINIHHE,
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OUPCACTIAIONINE TPOLEYPBI OLICHHBAHHS 06Pa30BATEIbHEIX Pe3yNIBTATOB, IPUBEIAEHH] B YaeGHO-
METOINIECKOM KOMILJICKCE AMCIIATIIMHEL, gt
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7. OcHOBHAsI W XONMOIHHTEILHAS JUTEepaTypa

7.1 Ocrosnan numepamypa

1.Jx. AHnpys, I1.Bpumbnexym6. Beenenue B xuMuio OKpyxaromte# cpensr.lTox pex. I'.B.
3aBapsuna, - M: Mup, 1999, -271 c.

.2.Wcuyopos B.A. Opraunueckas xumus aTMochepsl. - 2-e u3m, nepepab. 1 nor. CII6: Xivus
CaHKT-HeTepGypr, otmenenue. 1992, -287 c.

3. Cxypnaros A.C, Beejenue B SKOJIOTHHIECKYIO0 XMMHIO. - M.: Beiciuas mxona, 1994 ,-400 c.

4. XuMus OKpysxarorei cpenst. [Tox pen. i, Boxpuca / lep. ¢ arrm. Tlon pex. k.1.5.
AILIlprankosa. - M.: Xumus, 1982, :

7.2. lononaurensuas JHTEpaTypa:

5. AxumoBa T.A., Ky3smun AL, Xacknu B.B. Dkomorus: Ipupona- Yenopek, Texuuka /T.A.
Axkumosa, A.I1. Ky3smun , B.B.Xackuu -M.: IOHWTHM,2001.- 344 c.

6.Turcim U. IloBenenne xuMmaecKkux SarpssHUTENICH B OKpyKatomieit cpere. / M. Turcmu M.:
Mup, 1982.

5. @ementepr I. 3arpssHenne npuponHo#l Cpenel. BeeneHue B axonorprqércxym XUMHIO, -M.:
Mup, 1997. - 232 c.

6. OKoNOrHYeCcKas XUMHS: Iep. ¢ wem./ ITox pexn. @. Kopre. - .M: Mmup, - 1997. - 396 ¢.
7. @3 O6 oxpaHe okpyKarouiei cpeabt ot 10 gsuBapst 2002 r. Ne 7-®3 B pe.z[ b3 Ne374-@3 ot
27.12.2009) '

i

8. ®3 Ob OXPAHE ATMOC®EPHOI'O BO3IVXA (B pen. ®enepabHEIX 3aK0EOB

ot 18.07.2011 N 242-®3, ot 19.07.2011 N 248-®3)

7.3 Memoouueckan numepamypa

1.byxtosipos O.1., Hecrosopora H.II., Casenses B.I'., Uaunosa I'B., Bormamosa E.IL
MeTo/pl 3KOMOrHYecKoro MOHHTOPHHTA KauecTRa CPell KM3HHM M OLICHKH WX 3KOJIOTHYECKOMH
GesomacHocTn. YuebHOe mocobue/ byxrtospos O.H., Hecroroposa H.IT, Capeibes B,
Wearnosa I'.B., Bornarosa E.I1.— Kypram: M3-so Kypranckoro I'oc. Yu-1a, 2015~ 230 c..

2. CrpaBounble TabIHIET K nabopaTopHEIM paboTam 1o kypey “Xumus’ / .HBEHIIOB& I'B.,
Usanosa T.A., TTpoxopora B.1. - Kypran, KI'Y, 2008, - 37 c.

3. Xnmust Bomel MeToMMYeCKAe yKa3aHUs K CAMOCTOSTEbHON MOATOTOBKE W BBIIQIHEHHIO
naboparopHoil paboThl, BONIPOCH M 33739y 110 IIPOTPaMMHPOBAHHOMY KOHTPOIIO 3HAHUE 110
Kypcy xwumun. / Mpanmosa I'B. - Kypran, KI'V, 2016. - 15 ¢.
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4. Tapacosa H.I1., KyzHeros B.A., Cmerannukos 10.B., Mankos, A.B., JTononosa A.A. 3anaun
M BOIIPOCEI I10 XHMHH OKpY>KatoleHcpens. - M.: Mup, 2002. - 368 c. ‘

5. Okosorust: Meroanyeckue YKa3aHHA K IPAKTHYECKUM 3aHSITHAM HCAMOCTOSTEIBHOM paboTe
CTYJICHTOB TI0 PCUICHHUIO SKOIOrHYECKMX3a1ad (JUTsl BCEX HATPABIICHHUI 110/ ITOTOBKH
criennaneHocTel) /Coct.Bacunsena I, B, - Benuxuii Hosropox: Hoel'Y, 2010. - 18 ¢

8..UHmepHem pecypcoi

«AKTya/IbHble Hay4YHble M Hay4HO-TexHWYeckue Npobemsl obecneyeHmns Xumudeckoli besonacHocmu ...
XXVI Cumnosunym “CoepemerHas xumuyeckas dusmka”. www. chph.ras.ru/news.htm|

[TpoGaeMsl B 0BecnedeHUE Xumuyeckoli 6e30nacHocmuy BOJIEI
WWW, chem.msu.ru/rus/lab/organfc/fox/chim—Water-safety.ppt

Bacunees H. xumuyeckas u GHonorndeckas bezonacrocmo ...
www.co/dwar.ru/.../himicheskaja—i—bio.fogicheskaja—bezopasnost-rossiysk...

expert-52.ru/ekologiya/proekt-ocenka...na.../ celi-i-zadachi~0vos.htmlHopMmﬁ;teHo- npaeosas
baza OBOC, e u 3amaun OBOC

[Tocobue 1o oyenxe soszdeticmsus na OKpyJHCarouyio cpedy ...
www.complexdoc.ru/.../posobie_po_otsenke vozdeis tviya_na_okruzhay...
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AHHOTaLuUsA K paboyeil mporpamMme AUCIUTITHHEL

XUMUSI OKPYIKATIOIIEN CPE/IbBI
00pa3oBaTeIbHON IPOrPaMMEI BBICIIETO 06pa30BaAHMS —
IIporpaMMBbl OakaraBpraTa
20.03.01«TexHochepHan 6e30IaCHOCTE
HaNpPaBJICHHOCTh: be30macHoCTh JKU3HENeSITENBHOCTH B TeXHOChepe
DopMel 00yUeHHS: O4YHas, 3a09HAas
Tpynoemxocts muerummusst: 3 3E (108 akameMuuecKkux qacos)

Cemectp: 3 (ounas, 3aounas ¢opma ofyuenms), Dopma IIPOMEXKYTOYHOM
aTTecTallii: DK3aMeH

ConeprxaHue QUCIUILIAHEL

OHU3NKO-XMMHYECKHE IIPOLECcCHl B aTMocdepe, DH3UKO-XUMHUYECKUE IIPOLECCH] B
ruapochepe;  OUSHKO-XUMHYECKHE IIPOLECCHl B MOYBE; Murpanus u
TpaHc(hopMaLusl MpUMeceil B OKpyKalolel cpefie; AHTPOIOTeHHBIE HapyLIEHUS
KpyrOBOPOTOB 3JIEMEHTOB B IIPUPOJIE; PammoryKIHIB B OKpYKaioleil cpesie

I -
e
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