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1.. OFBEM JIMCIHHUAIIJIMHBI
Bcero: 3 3aueTHBIX equHULIBI TPy 10eMKOCTH (108 akameMudeckux yaca)
Ounas popma o0yueHnust

Ounas 3aoyHas
o opma opma
Bun yueGHO# paboThI Gop $op
Cemectp Cemectp
3 3
AyauTopHBbIe 3aHATHS (KOHTAKTHAS
paboTa c npenojgaBartejieM), BCero 4acoB 40 8
B TOM YHCJIE:
Jlexnun 16 2
JlaboparopHbie pabOTHI 24 6
CamocTrosiTe/ibHasi padoTa, BCero 4acoB 68 100
B TOM YHCJIE:
[ToaroToBka K 3K3aMeHy 27 27
KonTponbHas padota 18
. 55
Jpyrue Buapl caMOCTOSTENIbHON pabOThI 41
Buj npomexyTouHOIi aTTeCTANIMU OK3aMeH | DK3aMeH
OO0uasi TPy10€eMKOCTb IMCUMILIUHBI U 108 108
TPYA0EMKOCTbH [0 CeMeCTPaM, 4acoB




2. MECTO JUCHUITJIMHBI
B CTPYKTYPE OBPA3OBATEJBbHOM NPOI'PAMMBI

B cootBerctBue co crangaproM @I'OC BO 6akanaBpaMu 10 HarpaBiIEHUIO
20.03.01 «TexnocdepHas OGe3omacHOCTH» MO HampaBiIeHHOCTH: be3omacHOCTh
KU3HENIEATETLHOCTH B TeXHOChEpe» AUCIUILUIMHA «XUMHS OKPYKAIOIIEH Cpeib»
OTHOCUTCS K o0si3aTenibHOM yacTH broka 1. «XuMusi Okpyxkaromen cpeab»
ABJIETCST OAHOU M3 (PYHIAMEHTAJIbHBIX €CTECTBEHHO-HAYYHBIX NucUUIIMH. OHa
U3y4daeT MaTepUaIbHBIA MHUpP, 3aKOHBI €T0 Pa3BUTHS, XUMHUYECKYIO (opMmy
NMBIDKEHUS MaTepuu. B mporecce mM3ydeHHs: XUMHH BbIpaOaThIBAeTCS HAy4YHBIN
B3[JIS1 HA MHUP B IeIOM. 3HaHWE XUMHUU HEOOXOIUMO Ui TUIOJOTBOPHOM
TBOPUYECKOMN AEATENBHOCTU OakayiaBpa JIIOOBIX HAIpaBJICHHUI, B TOM YHUCIE JIS

MOJITOTOBKKA 0OakalaBpoB 1O HampaBICHHUIO 20.03.01- «Texnochepnas
0e30IMacHOCTh»

Conep:xanue nucUIUIMHBI. OCHOBHBIE Pa3/iebl

XUMHUS ~ OKpYXaloIller cpeapl - 9T0 paslel XUMHYECKOM HayKu,

paccMaTpuBalOIIMK  XUMHUYECKHE IPOLECChl, MpoTekammue B Ouocdepe,
MPOLIECCHl MUTPAIIMU U TpaHCHOpMAIIUU XUMUUECKUX COCAMHEHUI MPUPOIHOTO U
AHTPOIIOTEHHOI'0 TPOMCXOXKJICHUsT B atMocdepe, autocdepe, ruapochepe u
ouocdepe. XuMus OKpyxarouiei cpeabl Oa€T XapaKTEPUCTUKY OCHOBHBIX
XUMHUYECKUX 3arpsi3HUTENEd U CIIOCOOOB ONPENENICHUsS YPOBHS 3arpsi3HEHU,
pa3pabatbiBaeT  (QU3UKO-XUMHUYECKHE METOAbl OOpbOBI €  3arps3HEHUEM
OKpYyXKaroliel cpefapl. XUMHS OKpYKalollled Ccpenbl HcclenyeT OOBEKTHI,
Haxojsuecs B onochepe, oaHaAKO 0a3upyeTcs HA OCHOBHBIX 3aKOHAX U MOHATHUAX
KJIACCUYECKOM XUMHH, UCIIOJIb3Ys MPU 3TOM (PU3HUECKHE, XUMUYECKHE U (PU3UKO-
XUMHUYECKHE METO/Abl aHanu3a. Bce 3amaum crpynnupoBaHbl B 4 pazjena 1o
HaXOXJICHUI0O OOBEKTOB B 3€MHBIX oO0OoJioukax: armocdepe, ruapocdepe,
negocdepe u 6uocdepe.

TpeGoBanusi K BXOAHBIM 3HaHUSIM «BXojHbie» 3HaHUA, YMEHUS U
TOTOBHOCTH O0Oy4Yarollerocs: Ajsi YCHEIIHOTO OCBOEHHUS Kypca oOydaromuecs
JIOJDKHBI UMETh 0a30Bble 3HAHUS (PYHIAMEHTAJBHBIX Pa3/IelioB €CTECTBEHHBIX U
MaTeMaTUYeCKUX HayK. TeMbl Kypca colepXaT CIeluaIu3upOBaHHYIO
UHGOPMAIIMI0O U CHOCOOCTBYIOT OCBOCHMIO B JajibHEHIIEeM MpodeccrnoHalbHbIX
JUCHMIUIMH ~ NPO(ECCHOHANBHOTO  IMKIAa M NPOPECCHOHAIBHOIO  ILHKIIA
MarucTepcko mnoarotoBku. Kpome TOro, Kypc XMMHM OKPYKAIOUIEH Cpeabl
ABJIEeTCS 0a30M NIl U3YyYEHHUsI €CTECTBEHHO-HAY4YHBIX OOIIEenpodeccuOHaNbHbIX
OUCHUIUIMH : MatepuanioBenenue”, “TexHoNnorus KOHCTPYKIHOHHBIX MATEPHUAJIOB,
“Mexanuka”, “ConpoTHUBICHHE MAaTEPUAIIOB’, a TAKKE CIEIUATBHBIX JUCIUIUINH,
Takux Kak: «Teopust ropeHus: U B3pbIBa», « HaleKHOCTh TEXHUYECKUX CUCTEM U
TEXHOTEHHBIN PUCK», «YTIpaBiIeHUE TeXHOCHEPHOH OE30MaCHOCTHIO» U JP.

Pe3ynomamot 00yuenusa oucyunaunsl HeoOXOTUMBI 17t Oojee rayOoKoro
OCBOCHHUS COJICPKAHUS MTPOPECCUOHATBHBIX AUCIUIIINH, a TAKXKe JJIS OBJIaACHUS
po¢eCcCHOHATLHBIMUA KOMIIETEHIIUSMHU.

3. IJNTAHUPYEMBIE PE3YJBTATBI OBYUEHUA



[{ensamMu OCBOEHUS TUCLHUILUIMHBI « XHMUS OKPYKAOLIEN CPEABD) SABIISIIOTCS:
O3HAKOMJIEHWE  OOy4YaloIIMXCS C  KOHILENTYyaJlbHbIMH  OCHOBAaMU  XUMHUHU
OKPYKAIOIIEH CpeApl KaK COBPEMEHHOM KOMIUIEKCHOW HayKd, H3y4arollen
XUMHUYECKUE TPOIIECChl, MPOTEKAIOUMe B pa3IMYHBIX Treocdepax 3emiu;
dbopMHpoBaHUE TIPEACTABICHUA O B3aUMOCBSI3aHHOCTH MPUPOJHBIX (PU3NYECKUX,
XUMUYECKUX U OMOJIOTMYECKUX MPOLECCOB B PA3IUYHBIX 3€MHBIX 000JIOYKaxX U
XapakTepe BIUSAHUSA HA HUX YEJIOBEYECKOU AEATEIIBHOCTH.

3agayamMu JUCHUILIMHBI SBJISICTCS:

—M3y4YeHHE XUMHUYECKHMX TIPOIECCOB, TNPOTEKAIOIMX B arMmocdepe,
ruapocdepe u autochepe;

— W3yYCHHE TIPOIECCOB MUTPAMM W TPAHCPOPMAUH XUMHUICCKUX
COEIMHEHUI MPUPOJTHOTO ¥ aHTPOIIOTEHHOTO MPOUCXOXKICHHUS;

— paccMoTpeHHe MpoOieM, BO3HUKAIOIIMX B IPOILECCE AHTPOIIOTCHHOTO
BO3JICHCTBHS HA OKPYKAIOIIYIO CPEY, CBA3AHHBIX C 3arps3HEHUEM aTMOC(epHOro
BO3/1yXa, IOYB, HOBEPXHOCTHBIX U MOJA3EMHBIX BOJ;

— BbIpabOTKa HAaBBIKOB HAay4YHO-OOOCHOBAaHHOW  OIICHKM  KadecTBa
OKpY)Karolenl cpeapl U €€ U3MEHEHHs TMOJl BO3JCUCTBUEM TEXHOTECHHOMN
JEATEIIbHOCTH YEJIOBEKA.

Komnerenuu, popmupyemMblie B pe3ysibTaTe OCBOCHUS JUCITUTUIMHBDIL:

— Cnoco6eH OCyIIECTBIATh MOUCK, KPUTUYECKUM aHAJIU3 U CUHTE3 MHGOpMAIHH,
NPUMEHSATH CUCTEMHBIN TIOJIXO/ IS pEIIeHHs MocTaBIeHHbIX 3a1ad (YK-1)

— CnocobeH ornpenensaTh Kpyr 3ajlad B paMKax MOCTABJICHHOW 1I€JIM U BLIOMPATH
ONTUMAaJIbHBIE CIIOCOOBI UX PEIICHUS, UCXOs U3 JCHCTBYIOIIMX MPABOBBIX HOPM,
uMeroImuxcs pecypcos u orpanndeanii (YK-2)

— CnocobeH y4yuThIBaTh COBPEMEHHBIC TEHJICHIIMM Pa3BUTUSI TEXHUKU U
TEXHOJOTUA B o00JacTh TexHOC(hepHOUW OEe30MaCHOCTH, W3MEPUTEIbHOU U
BBIYUCIIUTENILHON TEXHUKH, WHPOPMAIMOHHBIX TEXHOJIOTMM TMPU PEIICHUU
TUIIOBBIX 33/1a4 B 00J1aCTH TIPO(PEeCCHOHATEHOM NeITeTbHOCTH, CBI3aHHOU C
3alUTON OKPY’KaOIIel cpeabl 1 odecredeHreM Oe3omacHocTH yenoBeka (OITK-1)

B pe3ynbTaTe n3ydeHus AUCIUILIMHBI O0yYarOIIHIACS TOTKEH:

1). 3natsb:

— COBpPEMEHHBIE TEOPETUYECKHE TPEJCTABICHUS XUMHH M CIOCOOBI UX
NPUMEHEHUSI K OINHMCAHWI0 M aHalu3y XHMHUYECKHX MPOLECCOB B PA3IUYHBIX
NPHUPOJHBIX cpenax (s komneTeHnmin YK-1);

— CYHIHOCTh (DU3UKO-XMMHUYECKUX IPOILIECCOB, MPOUCXOAIIMX B aTrMmocdepe,
ruapochepe u armochepe (11 komneTeHnmin YK — 2 );

—  OCHOBHBIE HUCTOYHUKH  QHTPOINOIEHHOTO  XHMMHYECKOIO  3arpsi3HCHUS
OKpY>Karoliel cpeabl, BUJIbI M 3aKOHOMEPHOCTH MUTpAIlMU W TpaHchopMaiuu
3arpsI3HSIONIMX BEIISCTB B MPUPOIHBIX cpeaax (mis komnerennuid OITK —1);

— CYIIHOCTh JKOJIOTHYECKHUX TMPOOJEeM, CBS3aHHBIX C  aHTPOIOTCHHBIM
BO3JICIICTBUEM Ha OKPYXAOMIIYI0 Cpeay U NyTH HX MNOpeoAosieHus (i
xkommerenimin OITK -1 ).

2). YMerTs:

—pemiarh 3a7a4u, CBsI3aHHbBIE C (HU3UKO-XMMHUYECKUMU TIpolieccaMu B aTMocdepe,
ruapocdepe 1 mouBeHHOM cioe (s komnerennuii C);
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—IMPOTHO3UPOBATh BO3MOJKHBIE IYTH MHTPAIMU W TPAaHCHOPMAIUA XUMHYECKUX
COCIMHCHUH B OOBEKTaX OKPY)KAIOIIEH Cpelbl WX BO3JICHCTBHE Ha DKOCHUCTEMBI
(s komnerenuuid YK -2 );

3). Bnanets:

—METOJaMH XUMHYCECKOTO MOHHMTOPHUHTA W OIICHKH CTCICHH aHTPOIIOTCHHOTO
U3MEeHEeHHUs1 00BEKTOB OKpysKaromei cpeasl (s komnetennuid OITK — 1);

NHpukaTopsl M JECKPUOTOPHI YaCTH COOTBETCTBYIOIIMX KOMIETEHIIUM,
dbopMupyeMble B TMpOIECCe H3YYCHUS JUCHUIUIMHBI «XHUMHS OKPYKarolen
Cpeabl», OIEHUBAIOTCS TMPH MOMOIIM OLICHOYHBIX CPEICTB.

[Inanupyemblie pe3ynbTaThl OOYUEHUS MO TUCHUIUTMHE «XUMUS OKPYKaOIIeH
cpenpl», HAUKaTopsl ocTxeHus komnereHui YK 1,YK-2, OIIK -1 , nepeueHs
OIICHOYHBIX CPEICTB

Ne Kon Haumenosanue Kon [Inanupyemble Haumenosa
1/ | MHAMKATOpa WHMKATOpa IUTAHUPYEM | Pe3yJIbTaThl 00yUCHUS HHE
I | JOCTHIKEHUS JTOCTH)KEHHUS oro OLIEHOYHBIX
KOMIIETEHIIN KOMIIETEHIUHU pe3ynbrarta CpeICTB
u o0ydeHus
1. NA-1yx1 | 3HaTh 3(UO-1yk- | 3Haer  BO3MOXHOCTH | Bompocsr
BO3MOKHOCTH 1) OCYIIIECTBJICHUS TECTA;
OCYIIIECTBIICHUS MOWCKA, KPUTHYECKOTO Tembl
IIOMCKa, aHaJIu3a aHalM3a W CHHTe3a | TUCKYCCHH;
u CHUHTE3a uH(popMaun B | Bompocs
nHpopmauu obnactu XAMUH | I a9
OKPYKaFOIIEeH CpeIbl JK3aMeHa
2 NA-2 yka | YMeTh Y (UO-2 yk- | YMmeer npuMeHsTh |  Bompocsr
MIPUMEHSATH 1) CHCTEMHBIH MOIXO0 IS TECTA;
CUCTEMHBII pelIeHnss  MpOLECCOB Temsbl
MMOJIXO/T IS MUTpAIUU U | TUCKYCCHH;
pelreHus Tparchopmarym Bompocsr
IMOCTABJIEHHBIX XAUMHYECKHUX IS cAa4yu
3a1a4 COCIUHCHUH 9K3aMEHa
MIPUPOJTHOTO u
AHTPOTIOTCHHOTO
MIPOUCXOXKIACHHUS
3 NN-3 yka1 | Boamers B (U-3yk- | Brameer  cucrtemsslii | Bompockl
CHCTEMHBIM 1) MOAXOA JUIS  peIeHUs TECTA;
ITOIXOI0M JUIST ITOCTABJIEHHBIX  3a/a4 Temsl
pEIICHUS npu U3YYEHUU | JTUCKYCCUH;
IMOCTaBJIEHHBIX XUMHYECKHUX Bompocsr
3a1a4 MPOLIECCOB, JUIS Clauun
MIPOTEKAFOIIINX B | DK3aMeHa
atmocdepe,
ruapochepe u
nutochepe




NI-1 yxo | 3mate kpyr 3amad | 3UJI-1 yx» | 3HaeT kpyr 3amad B | Bompocsl
B pamKax paMKax TECTa;
MIOCTABIICHHOM KOHIENTYaTbHBIX Tewmbl
enu OCHOB XUMHUU | JUCKYCCHUU;

OKPYXaIOIIEeH Cpebl Bomnpocst
JUISL cIauu
JK3aMeHa

UA-2 y-x2 | ymers BwiOupath | YUI-2 yio | YMeeT BbIOMpaTh | Bormpockl
ONTUMAJIbHBIE ONTUMAJIbHBIE CIOCOOBI TeCTa;
CTIOCOOBI peneHus Tewmbl
pelieHus MOCTABIICHHBIX  3aJ1a4, | JAUCKYCCHUMU;
MOCTaBJIECHHBIX UCXOs u3 | Bompocs
3aza4 JENCTBYIOIINX JUTSL cIauu

MPaBOBBIX HOpPM, | DK3aMeHa
UMEIOLINXCA PECypcoB
Y OrPAHUYEHUN

WUN-3 yk-» | Bnamers BU/I-3 yk2 | Bnageer Bompocsr
JIEACTBYIOIIUMH JIEUCTBYIOLIUMH TeCTa,
MIPaBOBBIMU MPABOBBIMU  HOPMAaMH, Tewmbl
HOpMaMmH, UMEIOIINXCS  PECYPCOB | AUCKYCCHUU;
HUMEIOIIUXCS u  orpanuueHuii B | Bompocsl
pecypcoB u obnactu XUMUHU | JUIS CIavu
OrpaHUYEHUN OKpPYXKAaroIIei cpeibl JK3aMeHa

N-1 onk-1 | 3HaTth 3U-1 onk- | 3HaeT  coBpeMeHHBIE | Bompockl
COBpEMEHHBIE 1 TEHICHIIMM  Pa3BUTHUS TEeCTa;
TEHJECHIIUN TEXHUKH U TEXHOJIOTUM Tembl
pa3BUTHUS B o0acTu | AUCKYCCUH;
TEXHUKHU u TexHochepHoi Bomnpocsr
TEXHOJIOTHA B 0e30MacHOCTH, JUTSL CIauH
oOnactu U3MEPUTEIIBLHON M| DJK3aMeHa
TeXHOC(epHOI BBIYMCIIATEIIBHON
0e30macHOCTH TEXHUKH,

MH(OPMALIMOHHBIX
TEXHOJIOTUH .

N/I-2 onk-1 | YMmeTh YUJI-2 onk- | YMeeT YUYUTBIBATh | Bompocsl
YYHUTHIBATh 1 COBPEMEHHBIC TEeCTa;
COBPEMEHHBIE TEHJICHIIUU  Pa3BUTHUSA Tewmbl
TEHJICHIIUH TEXHUKH U TEXHOJOTUU | JUCKYCCHUU;
pa3BUTHUS B obnmactu | Bompocsr
TEXHUKH u TexHOChepHOH JUISL CIauu
TEXHOJIOTUI B Oe3omacHOCTH Ipu | HSK3aMeHa
oOnactu pelieHnn TUITOBBIX
TexHochepHon 3a1a4 B obnactu
0€e30MacHOCTH npodeccunoHanbHOM
npu pereHnun JIeATEeITbHOCTH,

TUTIOBBIX 3aJla4d B CBS3aHHOM C 3aIUTON

obnactu OKpY’Karollel cpeabl U

po¢eCCHOHAIIbH obecrieueHreM

Ol 1eATeNIbHOCTH 0e30MmacHOCTH
YesioBeKa

NJ1-3 onk-1 | Bnagers BU/I-3 onk- | Bnagets Bomnpocsl
M3MEPUTEIIBHON 1 1 N3MEPUTEIBHON u TECTA,




BBIYMCIIUTEIILHOMN BBIYMCIIUTEIIBHOMN Tembl
TEXHHUKOU,UCIIOJIb TEXHHUKOH, JIUCKYCCHU;
30BaHHEM HCIIOJIb30BaHUEM Bompocsr
MH(OPMALMOHHBI UH(OPMAIIMOHHBIX JUTSL CIIA9H
X TEXHOJIOT U TEXHOJIOTHIl npu | 3K3aMeHa
npu pelieHuu pelIeHnH B
TUTOBBIX 3a7a4
4. COAEP KAHUE JUCIHUIIJINHBI
4.1. Y4yeOHO-TeMATHYECKHUI IUIAH
Py6ex [udp HanmenoBanue paznena, TeMbl KonuuectBo KonnuecTBo
JTUCITUILT | pa3fena, JUCITUTUIAHBI 9acoB IO BHUJIaM 9acoB IO BHJIaM
UHBI TEMBI yueOHBIX 3aHATUHN | yueOHBIX 3aHATUI
JACLIUILT JUIsL OYHOM JUISL 3a04YHOU
WHBI hopmbl dbopmbl
Jlextuu | Jlabopa | Jlekiuu | JIabopa
qac TOpHBIE qac TOpHBIE
paboThI paboThI
Pyobeancl Pl Beegnenue.cea3p XOC ¢ npyrumu 2 4 2 2
JTUCIIUTUTHHAME
P2 OU3NKO-XUMUYECKUE TIPOLIECCHI B 4 2 2
aTMocdepe
Pyéerc2 P3 DU3NKO-XUMUYECKUE TIPOLIECCHI B 2 6 2
ruapochepe
P4 OU3NKO-XUMUYECKUE TPOLIECCHI B 2 2
TOYBe
P5 Murpanus 1 TpanchopMarys 2 4
TpUMecel B OKpYXKarolle cpee
P6 AHTpOIIOTr€HHBIE HAPYLICHUS 2 4
KPYTrOBOPOTOB AJIEMEHTOB B
TIPUPOJIC
P7 Pagnonyknuabl B OKpysxaromen 2 2
cpene
NTOI'O 16 24 2 6
4.2. Cooepircanue nexyuil
Tpynoe
[Mudp| Haumenoan Tpynoe | ycocrs,
paszen| wue pasnena, o MKOCTE, | yacpr
a, oMbl AaNMCHOBAHUE U COJICPIKAHUE JICKITHU (;12;:{1;1}1 (3a0um.
TEMBI | JUCHUILINHEI (opma)
hopma)
P1 | Beenenue. [Mpenmer w coxepkanue gucruiumabl XOC. | 2 2

Ca3p XOC ¢

OpYrUMU
JUCLUIIIINHA
MU

OcoOeHHOCTH  (DUBUKO-XUMHUYECKHX  PEAKIIHA,
MIPOTEKAIOMINX B OKPYXKAIOMICH cpejie; MpOIecCh
TpancopMallii ¥  MUTPAllUd  TpUMEcel B
atMocdepe, rtuapochepe U TOUBE;- (HUZHKO-
XUMHUYECKHUE ACTEeKThI TTI00ATBHBIX M JIOKAIbHBIX
JKOJIOTUYECKHUX npooiieM; BIIUSIHHE
aHTPOHOFeHHOfI ACATCIIBHOCTU HaA JIOKAJIBHBIC N
ro0anbHble  KPYrooOOpOTHI ~ DIIEMEHTOB B




pUPOJIe

P2

®dusuko-
XUMHAYECKHE
MIPOIIECCHI B
aTMocdepe

Oco0eHHOCTH XMMHYECKHUX TPEBpAIICHUN B
BEPXHHUX closiXx aTMochepsl. * O30H B aTMocdepe.
O30HOBBIH COM MJIAHETHI. * XUMHUYECKUE
npespatieHus B Tpornocgepe. O6pa3oBanue
CBOOOAHBIX paarkaioB. OpraHndecKue coeIuHe-
Hus B atMocepe. VIcTOUHUKH MOCTYIUICHUS U
CTOKA OPraHUYECKUX coearuHeHu. PoToxXummye-
ckuii cMmor. * [lapaukoBsiii 3 dekr. [TapaukoBbie
ra3bl. [IpyduHbBI 1 BO3MOXKHBIE TIOCIICICTBUS
YBEJIMYEHUS! KOHIICHTPAIIMU TapHUKOBBIX I'a30B B
atmocdepe.

P3

DOu3nKo-

XHMHYECKHUE
IIPOLIECCHI B
ruapochepe

OcHOBHbIE BH/IbI MIPUPOTHBIX BOJ,*
Munepanuzanuss NpuUpoAHbIX BoA. (OCHOBHBIE
aHUOHBI U KaTuoHbl. CrocoObl KiaccupuKauu
npupoaHbIX BojA. OpraHuuyeckue BeEIIECTBA B
NPUPOAHBIX Bogax. OcoOEHHOCTH OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX IIPOLIECCOB B OJUTOTPO(HBIX
u 3BTPO(DHBIX BOJIOEMaX. [Ipomneccrl
KOMIIJIEKCOOOpa30BaHUs B MPHPOJHBIX BOJAX,
KommekcoobpazoBatenu IPUPOJHOTO u
AHTPONOTE€HHOTO TPOUCXOKIACHHUS.

P4

dusnko-
XUMHYECKHE
MPOIECCHI B
MOYBe

CoBpeMEHHOE  TPEACTaBICHUE O  CTPOCHUU
autochepbl W IIEMEHTHOM COCTaBe 3€MHOM
KOpbl.* XHWMHUYECKAM COCTaB M CBOMCTBa ITOYB.
OneMeHTHBIM cocTaB  MoYBbl. OpraHuuyeckue
BelllecTBa B IOYBeE.* ITornorurenbHas
CIocoOHOCTh IT0YB. IIOYBEHHBIM ITOTIONIAFOITUM
koMmIuiekc. MoHHbIl 00MeH B mouBe. OOMEHHEBIE
KaTHOHBLI I1I0YB. EMKOCTH KaTHOHHOrO OOMEHA.
3aconeHue TMO4YB, MPUYUHBI U METOABl OOpPHOBI.
CopO1moHHbIE TPOIECCHI B TTO4BaxX. KUCIOTHOCTD
Y IIEIOYHOCTD MOYB.

P5

Murpauus u
TpaHchopMmarg
U IpUMecen
B
OKpYy>Karoleu
cpene

Buner murpanmun. @axropsl murpanuu. Kiac-
cU(UKaIH MUTPUPYIOLINX JJIEMEHTOB.
Murpanus 1 akKymMyJIsIIus COEIMHEHUN KPEMHHS,
amoMuHus. Qocdopa, TKETbIX METALIOB U
paZMoOaKTUBHBIX  3JEMEHTOB B  Ouocdepe.
IIpoueccsl CaMOOYHIIEHUS BOJIOEMOB..
OxucneHne OpraHUYecKUX BEIIECTB B a3pOOHBIX
ycnoBusx. Tpanchopmanus HEPTH U MECTHIIUIOB
B OKpyxaromei cpene. KucmoTHele 10xau.
Kucnoro-o6pasyromue BemecTBa B aTMmocdepe.
TpaHc-rpaHUYHBIA IEPEHOC KUCIOT-HBIX OCAJIKOB.
Junamuka wu3sMeHeHus pH u  XxumMumdeckoro
coctaBa ocaJikoB. [Iponeccsl agcopOunn OKCHI0B
Cepbl M a30Ta MOJACTWIAIOIIEH IOBEPXHOCTHIO.
3akucieHue o3ep. 3aKUCIEHUE MTOYB

P6

AHTpPOIIOT€HH
ble

BausiHue  aHTpONOTreHHOW  JEesATEeIbHOCTH  Ha
Kpyroobopotsl azota u ¢docdopa. OcHOBHbBIE




HapyLEeHUs JKOJIOTUYECKUE  MpoOJeMBbl,  CBSI3aHHBIE  C

KPYrOBOPOTO | HCIIOJIb30BaHMEM  a30THBIX M (ochopHbIX

B DJIEMEHTOB | yA0OpeHuil B ceabckoM xo3siicTBe.* [Ipuponnoe u

B IIPUPOJIE TEXHOTEHHOE 3arps3HEHUE MOYBBI COCIUHEHHUSIMU
cepbl, HUCTOYHMKM 3arps3HeHus. CoenuHeHUs
TSDKEIIBIX METAJUIOB (XpOMa, HUKEIs, MeJIH, PTYTH,
CBUHIIA, [IMHKA U KaJIMUs) B OKpY’Kalollel cpene.
[Tytu mocrtymienuss B Ouoctepy. Conepxanuu
TSDKEJIBIX METAJUIOB B aTMOC(EpPHBIX a’3po30JIsX,
MOBEPXHOCTHBIX BOJAaX, TMOYBaX M JIOHHBIX
ornoxeHusax. Ilectuumapl, MeToAbl Kiaccu(pu-
Kalluu. Xiopconaepaiue OpraHuvecKue
coeauHenus. llonuxyiopupoBaHHble OU(EHUIIBI,
nbeH3o¢ypaHsl, JTINOKCUHBI. Crpoenue,
UCTOYHUKH 00pa3oBaHHMs M IOCTYIUICHHS B
OKpyKaromryto cpeay. OCHOBHBIE ITyTH NOMIAAAHUS
B OPTaHU3M YeJIOBeKa

P7 | Pagnonyknua | Pagronykimael B OKpY’Karolen cpene. | 2

bl B CrabunbHble U PaJUOAKTUBHBIE HYKIMIbL. Tum

OKpy:karolien | pacnaga. [lonarne aktuBHOCTU. PainoHyKnuasl B

cpene npupoje.e EcrtecTBeHHble MCTOUYHUKU pajUaliH.
Panon B okpyxawomel cpeae U B OBITY.
VIcTOYHUMKM pagualiyd  CO3JaHHbIE YEJIOBEKOM.
[Iytu  pemieHuss  mpoOJieMbl  3aXOPOHEHHS
PaJInOAKTUBHBIX OTXO/10B

Uroro 16 2
4.3.Cooepicanue 1abopamoprozo npaAKmMuKyma

[udp Tpynoem
paznen| HanmmenoBaH Tpynoem KOCTb,
KOCTb,

a, ue paszzena, Yackl
TeML TeMLL HaumeHoBaHue U cosiepkaHue JeKIUU Yackl (sa0unas
JUCLH | TUCIUIIITUHBI (ouras dopma)
TUTAHBI bopwa)

P1 | Beenenue. 1.Bomomoaroroska " agamus | 2 2

Cas3p XOC ¢ | noBepXHOCTHBIX BOJ. OpraHoJenTHYECKUM
JIPyTUMH METOJl  aHalM3a IOBEPX-HOCTHBIX U
IVCHIUIUIMHA | TIOJA3E€MHBIX BO/I. 2
MU 2.MUKpOCKOIUPOBAaHUE  KUBOIO  MJA
a’poTeHKOB  Kypranckux  OYHCTHBIX
COOpY’KE€HHH KaHaIU3aluu
P2 | ®wuswuko- 3.0160p mpoOkI 1 aHATH3 ATMOC(HEPHOTO 2 2
XUMHYecKHe | Bo3ayxa. .OmnpezeneHue JUOKCUIA Cephl
MPOIIECCHI B azorta(lV) B atmocdepHoM Bo3ayxe
aTMocdepe CHEKTPOPOTOMETPUYECKHM METOIOM.
P3 | ®usuko- 4.0mpenienieHue MOJIEKYIISIPHOTO KUCIIOpPO- | 2 2
XMMHAYECKHE | J1a B BOJIAX MOBEPXHOCTHBIX M MOJ3EMHBIX
MPOIECCHl B | HICTOYHUKOB.
runpocpepe | 5.0npenenenne  BIIK  Ompenenenue | 2

OMOXMMHUYECKOTO TIOTPEOJICHHS]  KHUCJIO-

pona. (BITK;, BITKs)

6.0Onpenenenne GpeHosia B CTOYHBIX Bogax | 1




OpOMaTOMETPUYECKUM METOJIOM. 1
PyGexxnbiii koHTpoas Nel (1 gac)
P4 | ®usuxo- 7.0npeneneHue cepoBOAOpO/ia B MOYBax, 2
XUMHYECKHE | 3arpsi3HEHHBIX HEPTEIPOTYKTAMHU.
IIPOLIECCHI B
MOYBE

P5 | Murpamuss u | 8. Hurpatel. OmpeneneHue HuUTpatoB u | 4
TpaHchopmarl | pacTeHHUSIX

us npumecerd | 9.M3menenne  1mBera  (JIaBOHOMIHBIX

B OKpY)Kal0- | MUTMEHTOB IIBETKOBBIX PACTEHHH T0J]
e cpene BIIMSIHUEM COJICH TSHKENIBIX METaIJIOB

P6 | Autponorens | 10.Okcnpecc-Meron onpeeseHus 4

bI€ HapyIlle- OKCHJIOB yTJIepo/ia.

HUS KpPYyro- 11.0npenenenrne XMMUYECKOTO

BOpPOTOB noTpebaeHus kuciopoaa. Jluxpomaraas u
AJIEMEHTOB B | IIEpMAHraHaTHAS OKUCIIIEMOCTh BOJTHBIX
MpUpoje cpe.

P7 | Papuonyknuz | 12.Mi3mMepeHnue paauoakTUBHOCTU TOPHBIX 1
Bl B opoJ U1 MUHEpasioB. TecTupoBaHue
OKpY’Karoleu
cpene Py6exuslii konTposb No2 (1 yac) 1
Hroro 24 6

4.4. Konmpoavnasa padoma (014 3a04HOU hopmbl 00yuenus, 3-ii cemecmp)
TpeOoBaHNs K BHINOJHEHUIO KOHTPOJIbHOI PadoThI
Kontponbaast pabora sBissercs (OpMON METOJIMYECKON IMOMOIIM OOYYaIOIUMCs TIpU
u3ydeHuu Kypca. K BBIMOJHEHHIO KOHTPOJBHOM pPabOThl MOXKHO MPHUCTYHNUTH TOJBKO IOCIE
YCBOEHHMSI OTIPEICIIEHHON YacTh Kypca U pelIeHus] IPUMEPOB THIOBBIX 3a1ad. Pemenus 3amad u
OTBEThl Ha TEOPETUYECKHE BONPOCH JOJKHBI OBITH KOPOTKO, HO 4YeTKO 00oCHOBaHbI. Ilpu
peIIeHNH 3a/1a4 HYXKHO TIPUBOJIUTH BECh X0/ PEIICHUS U MaTeMaTHUECKUE TPeoOpa30BaHMS.
KonTponbHast pabota nomkHa OBITH akKKypaTHO ohopMIieHa; Ui 3aMeYaHUl peleH3eHTa

HAJI0 OCTABJIATH IIUPOKHUE TIOJISI; MICATh YETKO M SICHO; HOMEpa M YCIIOBUS 3a]1au IEePETHChIBATh
B TOM IMOpSJKEe, B KAKOM OHM YyKa3aHbl B 3aJlaHWU. B KoHIle paboOThl clieyeT IaTh CIHCOK
WCIIOJIb30BAaHHOM JINTEPATYphl ¢ yKa3aHUEM roja u3gaanus. PaboTel JOMKHBI OBITh TaTUPOBAHBI,
MOJMUCAHBI CTYJICHTOM U TPEJCTaBICHbI B MHCTUTYT
SMETOAUYECKHE VYKA3AHUA [JisI OBYYAIOIIUXCSA IO OCBOEHHIO
JUCHHUIIJINHBI

[Ipu mpocmymuBaHWM JIEKIUH PEKOMEHAYETCs B KOHCIIEKTE OTMedYaTh BCE BaJKHBIC
MOMEHTBHI, Ha KOTOPBIX 3a0CTpsieT BHHMMAaHHE IIperojaBaTelb, B YaCTHOCTH Te€, KOTOpHIE
HarpaBJeHbl HAa KAaYECTBEHHOE BBITMIOJHEHWE COOTBETCTBYIOIIEH J1ab0paTopHOl palbOTHI.
[IpenogaBateneM 3alUIAaHUPOBAHO  HCMOJB30BAaHUE TMPH UYTEHUH JIGKIUH  TEXHOJOTUU
npobiremMHoro oOydeHus M auckyccud. Ilostomy pekomennyercs ¢(ukcupoBats i ceOst
WHTEPECHbIE MOMEHTHI C IIEJThI0 HX aKTUBHOTO OOCYXKICHHUS Ha TUCKYCCHH B KOHIIE JICKIIHH.

3a70roM KaueCTBEHHOT'O BBITIOJIHEHUS JTAOOPATOPHBIX PAOOT SIBISETCS CaMOCTOSATENbHAS
MOJArOTOBKA K HUM HaKaHyHE IIyTeM MOBTOPEHHUS MarepuanoB Jekuuid. [loaTomy
IPUBETCTBYETCS
B3aWMOOIICHKa W OOCYKICHHE pe3yJbTaTOB J1a0OpaTOpPHON pPabOTHI M TOJYYCHHUS BBICOKOMN
OLIEHKH TI0 Pe3yJIbTaTaM OCBOCHMS JUCLIUTUINHBL

JInisi TEeKyIIero KOHTPOJIS YCIIeBAEMOCTH UIsi OYHOW (OPMBI OOYUEHHUS HCIOJB3YeTCs
OaIbHO-PEUTUHTOBAasE ~ CHCTEMa KOHTPOJS M OLEGHKH  aKaJeMHYECKOH  aKTUBHOCTH.



Pexkomenyercsi BBIMOMHATH M THIATEIBHO NpOpadaThiBaTh MaTepuall AUCLUUIUIMHBL TPU
CaMOCTOSTENIbHOW  paboTe. BrimomHeHHWe  caMOCTOSTENBHOM  pabOTHl  MOJApa3yMeBaET
CaMOCTOSITENIbHOE M3YYEHHUE Pa3/IesiOB TUCIHILINHBI, TIOATOTOBKY K JTaOOPaTOPHBIM 3aHATHSM,
MOJFOTOBKY K 9K3aMEHy B YCTHOH (opme, MOATOTOBKY K PYOESKHBIM KOHTPOJISM (JIJIs1 OYHOMU
(opMBI) U BBITIOJIIHEHHE KOHTPOJIBHON pabOTHI (1 3204HOM (hOpMBI O0yUCHHS).
PexoMenayemasi Tpy10€MKOCTh CAMOCTOSITETILHOM pabOThI IIpe/ICTaBIeHa B TaOuIIe:
Camocmoamenvnas paboma

Bust Tpynoe | Tpynoe
LIndp CaMOCTOSTENb MKOCTbB, | MKOCTb,
cpC | HoH paboThI HaumeHoBanwue U coqiepkanue Yachl Yackl
CTYJICHTOB (ounas | (3a0yH.
(CPC) dbopma) | dhopma)
C1.1I'opuzoHTansHOE u 4 20
BEPTHKAIBHOE nepeMenTnBaHue
Yrny6nerHoe arMocdepbi
H3Y9ICHHC Cl1.2  CnocoGsl BBIPAKEHUSI
Pa3NCIOB, TCM | koypenT-panuii  KOMIIOHEHTOB B
AACHUIUIAHBL | ra30pE1x cMecax (aTMochepe)
JCKOHOHHOTO | C13  Cmor. dDoTOXMMHUYECKUH
Cl Kypea CMOT U XHMH3M ero 00pa3oBaHusi
C1.4 CocraB u knaccuukanus 4 9
MIPUPOJTHBIX BOJ
C 1.5.-. Baxxseime XuMHYECKHUE
AJIEMEHTHI B TPUPOIHBIX BOAAX
A3zot u hocdop ¥ UX COCANHCHUS B
HPUPOJIHBIX BOAAX
C2 N3yuenue C2.1 XHUMH3M oOpa3oBaHHs 5 20
paszaenos, tem | [TAH (CH3-C(0)-0-0-NQO2).
mucuuiummael, | C2.2.°BeanunHa — OKUCIMTEILHO-
HE BOIICJIINX | BOCCTAHOBUTEIHLHOTO IIOTEHIIMAIa
B JICKUMOHHBIN | peaKIui, MPOTEKAOIIAX C
Kypc y4yacTHEM HOHOB BOJOpOJa WIIH
THIPOKCHIIA
C2.3. Knaccudukariys ous 1o ux
3aCOJICHHUIO
C2.4. 12. IlonBMXHOCTD
XUMHYECKHX AJICMEHTOB B ITOYBE.
C2.5 ®OoTOHHOE U3ITyYECHHE




C3 C3.1 [ToaroroBka K J1ab0OpaTOPHBIM 24 6
3aHATUSAM (MO 2 Yaca Ha KaxIoe
3aHSATHE), 4 -
[ToarotoBka k | C3.2. IlogroroBka K pyOeKHBIM
ayJAUTOPHBIM KOHTpo-isiMm 1,2 (mo 2 daca Ha
3aHATUAM KaKIbIH pyOexK)
Harnucanwme pedepara 18
C3.3. Hanucanue KOHTPOJIbHOM
paboThI
(;1abopaTopHbI
€ 3aHITHA,
pedeparos,
TEKYIIUN" U
pyOEXKHBIN
KOHTPOJIb)
C4 [TonroroBka k IloaroroBka K 3K3aMeHy 27 27
IPOMEKYTOUH

oMU aTTecTaluu
110 JUCITUTIIN-
He (9K3aMeH)




6. ®°OHJI OHEHOYHBIX CPEJICTB
A ATTECTALOUU IO JUCHUIIVIMHE
6.1. @oHJ OLIEHOYHBIX CPEACTB

1. bamnbHO-peWTUHrOBasi CHUCTEMa KOHTPOJISI M OLEHKH aKaJeMUYeCKON
akTuBHOCTH oOyuarommuxcs B KI'Y (s ounoit popmMbl 00yueHus ),

2. bank 3amanuii k pyoesxxHbIM KOHTpoJsiM Ne 1, Ne 2 (m11a ouHoi hopmbl
oOy4eHus);

3. OT4eTsI 10 J1abopaTOpHBIM padoTam;

4.1IpuMepHBII IEpeYEHb BOIIPOCOB K 3K3aMEHY

5. KontponbHas paboTa (114 3a04HOM (HOpMBI 00YUIESHHS).

6.2. Cucrema 0a/UIbHO-PEHTHHIOBOM OLIEHKH Pad0ThI 00yYaIOIIUXCH 110
AUCHUIIMHE

Ounas
Ne | Haumeno Conepxanue
BaHUE
banwn | 2,0 1,0 0,5 18, 18,0 |30,0
asl
oyeHKa
[Ipumeuanus 3a Pedepar Tectupo
IpOoCIty Bcero BaHHE
12pabot o Ha 6-om .
HIaHHYIO | paboT Ha 12-if
1 0,5. Makcu | maboparo
aekmmoo. | 12*1= vm 6.0 oM nabopar
Bcero: 12,0 yMD, SﬁHﬂTHH OpHOIA
16,0 pabote
2 Kpurepuii 60 u MeHee 0a/1710B — HEY10BJIETBOPHUTEJILHO
nepecyera 6annoB | 61...73 — ynoBiIeTBOPUTEIBHO
B TPAJAUIIMOHHYIO 74... 90 — xopoo;
onieHky no uroram | 91...100 — orau4aHO
3 paboThI B cemecTpe Jlis nonycka K MpoOMEKYTOYHOM aTTeCTAIlH 110 TUCIUIIINHE 32




Kpurepuii
JIOTTyCKa K
IIPOMEKYTOYHOU
aTTecTaluu,
BO3MOYXHOCTH
MOJIyYeHUs
ABTOMATHUYECKOTO
SK3aMeHa
(HarMoHaIBHOU
OIICHKH) TIO
TUCIUILTAHE,
BO3MO>XHOCTh
MOJTy4eHUS
OOHYCHBIX 0aJJIOB

ceMecTp OOyJaromuiics TOJDKEH HaOpaTh MO WTOTaM TEKYIIEro U
pyOexxHOrOo KOHTposie He MeHee 51 Oamma. B cimywae ecnm
oOyyvaronuiics HaOpas Menee 51 Oamina, TO K aTTeCTallMOHHBIM
UCTIBITAHUSM OH HE JIOMTYCKaeTCsl.

Jis  monydeHus Sk3amMeHa 0e3 MPOBEACHUS IPOLETYPHI
MIPOMEXYTOYHOM aTTeCTali 00yJaroImeMycss HeoOX0AuMO HaOpaTh
B XO0JI€ TEKYIIEro W PyOekKHBIX KOHTpoJied He mMeHee 61 Oamna. B
3TOM CIIy4ae UTOT OaJUTbHOHM OLIEHKH, MOJydaeMoil oOydaromumcs,
OlpezeNsieTcsl MO KOJWYecTBY OayuioB, HAOpaHHBIX UM B XOJe
TEKYIIEro MW pyOeXHbIX KoHTposie. Ilpu sTOM, Ha ycmoTpeHue
npenojaBaTelnis, OajulbHAas OIEHKAa OOYyYaloUIerocsi MOXET ObITh
MOBBIIIEHA 3a CYET TIOJYYeHHUS JOMOJIHUTEIbHBIX OajuloB 3a
aKaJIeMHUYECKYIO0 aKTUBHOCTb.

OOyuaronuiics, UMEIOMIMK MPaBO HA IOJyYEHHE OLEHKU Oe3
MPOBEJICHUSI MPOLEAYPhl MPOMEKYTOYHOW aTTECTAllMH, MOXKET
MOBBICHTD €€ IyTEeM CIIa4M aTTeCTAllMOHHOTO UCIBITaHus. B ciyuae
MOJIy4eHUs OO0y4aromyMmcsi Ha aTTeCTallMOHHOM HchbiTaHuu ()
0a/u10B MUTOT OAIITFHOM OLEHKH I10 TUCIUILIMHE HE CHU)KACTCS.

3a  aKkaJIeMHYeCKyl0 AaKTHBHOCTb B  XOJ€ OCBOCHHS
JTUCHUIUIMHBI, y4acThe B Y4eOHOM, Hay4HO-HCCIIEOBATEIbCKOM,

CIIOPTUBHOM, KYJbTYPHO-TBOPUYECKOM 51 00IIECTBCHHOM
NEeSTeNIbHOCTH  O0ydaromemycsi  MOryT  OBITb  Ha4HCICHBI
JIOTIOJTHUTEIIbHBIE OaJUTbL. MaxkcumanbHoOe KOJIMYECTBO

JOTIONIHUTEIBHBIX ~ OaJuIOB 32  aKaJeMUYECKYl0  aKTUBHOCTb
coctasiseT 30.

OcHoBaHMeM Ui TIONyY€HUs JOMOJHUTENbHBIX OalljioB
ABJISAFOTCA:
- BBIIOJIHCHHE [JOMNOJHHUTEIBHBIX 3aJaHMi MO0 JUCIUILINHE;
JOTIONTHUTEIbHBIE 0aJlIbl HAUUCIIAIOTCS TIPETo/1aBaTesieM
ydyacTHE B TeYeHHEe ceMecTpa B ydueOHOi,  HaydHO-
HCCIIEA0BATENIbCKOM,  CHOPTHBHOMW,  KYJBTYPHO-TBOPYECKOHM W
obmecTBeHHOU nestenbHocTH KITY.

4 | ®opmbl U BUBI
yaeOHOM paboThI 1715t
HEYCIICBAIOIINX
(BOCCTaHOBHMBIIIUXCS
Ha Kypce 00y4yeHus)
oOyJaromuxcst s
TOJTyYCHUS
HEJIOCTAIOIIIX
0aJJTOB B KOHIIE
cemecTpa

B cnyuae eciau K NpOMEXKYTOUHOM aTTecTallMM (dK3aMEHY)
HaOpaHa cymma MeHee 51 Oamma, oOyuwaromemycs HEOOXOIMMO
HaOpaTh HEAOCTAIOIIee KOJIMYECTBO OasIoB 3a CUET BBHINOIHEHUS
JIOTIOJTHUTENBHBIX 33JJaHUH, 10 KOHLIA MOCJIeHEN (3a4eTHON) HeJenu
ceMecTpa.

JIMkBUAAIUS aKaJeMUYECKUX 3a/10JDKEHHOCTEN, BOSHUKILUX U3-
3a Pa3HOCTH B y4eOHBIX IIaHAX TPH MEPEBOE WIIH BOCCTAHOBIICHHH,
MIPOBOJIUTCS TyTEM BBIMOJIHEHUS JOMOJHUTEIBHBIX 331aHuil, (hopma
1 00bEeM KOTOPBIX OIPEIENETCSI MIPETIo1aBaTeIeM.

6.3. IIpouenypa oneHUBaHUSA Pe3yJIbTATOB 0CBOCHUSA TUCHMUILIMHBI
Peanu3anus nporpaMMbl JHCHMIUIMHBL <«CXHMHSI OKPYKAKOLIEH Cpeapl» IpeayCMaTpuBaeT
IIUPOKOC NPUMCHCHUEC PA3JIUYHBIX O6pa30BaTeJIBHLIX TEXHOJIOTHH. MCTOI[I/I‘-ICCKI/IC MaTCpHraJibl,
OTIPEIETISIONINE MPOIIEAYPHI OIEHUBAHKS 00pa30BaTEIbHBIX PE3yIbTaTOB, MPUBEICHBI B YICOHO-
METOANYCCKOM KOMIIJICKCC AU CLUIIIIUHEI.

Kontpone kadectBa

3HaHUN JIODKEH OBITh  IEJICHANPABICHHBIM, OOBEKTHUBHBIM,

BCCCTOPOHHUM, PETYIAPHBIM W HWHAWBUAYAJIbHBIM. I/IH,Z[I/IBI/I,Z[yaJII/IBaI_[I/IIO KOHTPOJIA 3HAaHUM
y2106HO OCYHICCTBJIATE C TOMOIIBI0O MHAWBUAYAJIbHBIX KOMITJICKCHBIX 33}13HI/II71, COCTaBJICHHBIX K
KaKIAOMY U3y4aCMOMY MOIYIIHO.




PyOexHble KOHTpPOIM MPOBOAATCA B (opMe 3aIuThl pedepata M TECTUPOBAHMS,
9K3aMeH B (popMe yCTHOTO orpoca (IepevueHb BOMPOCOB K IK3aMEHY).

[lepen mpoBeaeHNEM KaKI0T0 pyOeKHOTO KOHTPOJIS IpenojaBareib MpopadaThiBaeT ¢
00y4JarolMMHUCs OCHOBHOM MaTepHall COOTBETCTBYIOUIMX pa3/eioB AMCLUUIUIMHBI B (opme
KpaTtkoi Jiekuuu. Ha moaroroBky mpu pyOeXHOM KOHTpoisie oOydaromemycsi otBonutcst 20
MUHYT.

[lepeuenr BompocoB K dk3ameHy Bkioudaer 40 BompocoB. OOywaroremycs
npeJiaraeTcsi OTBETUTh Ha 2 W3 HUX. Bpems, oTBoguMoe oOyyaromiemycs Juis MOATOTOBKH K
9K3aMEeHY COCTaBIIsIeT 1 aCTPOHOMUYECKHIA Hac.

Pe3ynbrarel  TeKylmero - KOHTPOJIA  YCIIEBAEMOCTH M SK3aMeHa  3aHOCATCS
IpernoiaBaTesieM B AK3aMEHALMOHHYIO BEJOMOCTb, KOTOpas CHAeTCs B OPraHU3al[MOHHBIN
OTJIe UHCTUTYTA B IEHb HA3HAYEHHOI'0 SK3aMEHa, a TAK)Ke BBICTABJISIOTCS B 3aUETHYIO KHUXKKY
00y4Jarouierocs.

6.4 Ilpumeput oyenounvix cpeocme 01 pydeHcHvIX KOHmpoaeu u IK3ameHa
Pybesrcnviit konmponp Nel.
Ilpumepnan memamuxa pegpepamoes
1.PeakiimoHHOCIIOCOOHBIC YaCTHIIBI B aTMOC(hepe.

2.3arpsi3HEHUE BO3YIIHOTO OacceiiHa HEOPraHMYECKUMH Ira3000pa3HbIMU BEIIECTBAMMU:
NOy SO, mbuIb.

3.3arpsi3HeHre BO3yLITHOrO 0acceifHa OpraHM4eCKUMH ra3000pa3HbIMU BEIIECTBAMU:
MeTaH, (GopMalbIeTh], ApOMATUICCKUE COSAMHCHHUS, ATKCHBI.

4. A3p030JbHOE 3arpsi3HEHUE AaTMOC(EPBI.

5. ®opmupoBaHue HOTOXUMHUIECKOTO CMOTa.

6. ATMocdepHast XUMHS TaJOreHCOoIepKaIlliX OPraHUYECKUX COeINHEHHH.
7. XuMus 3arpsA3HEHUs] IPUPOAHBIX HEOPraHUUECKUMHU BELIECTBAMHM.

8. Xumus 3arpsA3HEHUs IPUPOIHBIX BOJ OPraHMYECKUMHU BELIECTBAMM.

9. [Iporeccrl 3BTpoPprpOBaHMS BOJAHBIX CHCTEM.

10.Xummnueckoe caMOOUHILEHUE BOJHBIX IKOCUCTEM.

11 .Muxpo61oia0ruueckoe caMOOUHIIEHHE BOJHBIX SKOCUCTEM.
12.Y4acTue nepokcuaa BOAOPOJa B MPOLECCAX CAMOOUYNIICHHS BOJHBIX 3KOCHCTEM.
13.®Pu3nuK0-XUMHUYECKHUE NTPOLIECCH] B T0YBAX.
14.0xncanTenbHO-BOCCTAHOBUTEIBHBIE IIPOLIECCH] B TIOYBAX.
15.1ToBeaeHre rajJoreHoB U OPraHMYECKUX 3arpSI3HUTENCH B TOYBAX.
16.MuKpo31eMEHTBI 1 XUMUYECKOE 3arpsI3HEHHE MTOYB.

17.2Kene3o n Maprasern B mno4Bax.



18.A30T, pocdop u cepa Kak 3arpsA3HUTENN IIOYBEHHBIX SKOCHUCTEM.

Pexomenoayuu no nanucanuio pejpepama

Pedepar — sT0 0030p U aHanu3 auTepaTypsl Ha BIOpaHHYI0 Bamu Temy.

Pedepar 510 He cnucaHHBIE KYCKH TEKCTa C IEpPBOMCTOYHMKA. Hemomyctumo Opathb
pedeparsl u3 MurepHeTa.

Tema pedepara BeiOupaercs Bamu B cooTBeTcTBUU ¢ Bammmu naTepecamu. Heooxoanmo,
4yTOOBI B pedepare ObLIM OCBEIIEHBI KaK TEOPETHUECKUE IMOJIOKEeHHs BbIOpaHHOH Bamu Tewmsl,
TaK U IPUBEJICHBI U ITPOAHAIN3UPOBAHBl KOHKPETHBIE IPUMEPHI.

Pedepar odopmisieTcs B BHEe MAIIMHONUCHOIO TEKCTAa HA JIMCTaX CTaHIAPTHOTO
dopmara (A4).
Cmpykmypa peghepama exnrouaem cieoyroujue pazoenvl:
TUTYJIbHBIN JIUCT;
OIJIaBJIEHUE C YKa3aHUEM pa3/IelioB U MOAPa3/IEiIoB;
BBEJICHUE;

e JMTEepaTypHbI 0030p MO pas3fenaM W Mojpas3ieliaM C aHAJIW30M paccMaTpUBAEMOM
poOJIEeMBI;

® 3aKIIIOYEHHUE;

® CIMCOK HUCIIOJIb3yEMOM JIUTEPATypHI.

KenarenpHoe HMCIONB30BaHUE HAIVIAHOTO MaTepuaya - Tabaulbl, rpadUuKu, pUCYHKH

U T.J.
Bce (akThl, cooOpaxenus, TabIUIbI, pUCYHKH U T.J., IPUBOAUMBIC U3 JIUTEPATYPHBIX

MCTOYHUKOB CTYJACHTAMU JOJDKHBI OBITH COMTPOBOXK/IEHBI CCHUTKAMU HA UCTOYHUK MH(POPMAIUH.

Heponyctimo kommoHoBath pedepar M3 KyCKOB JIOCIOBHO 3aMMCTBOBAHHOTO TEKCTa
Pa3IMYHBIX JIUTEPATyPHBIX UCTOYHUKOB. Bce UTAaThl JOMKHBI ObITh IPEICTABICHBI B KaBbIUKAX
C yKa3zaHuWeM B CKOOKax HCTOYHHKA, OTCYTCTBHE KaBbIUEK M CCBHUIOK O3HAuyaeT IularuaT u
ABIIIETCS. HApYIICHHMEM aBTOPCKUX TMpaB. lcmonb30BaHHBIE MaTepUasbl  HEOOXOIUMO
KOMMEHTHPOBaTh, AaHAIU3UPOBAaTh U J€JaThb COOTBETCTBEHHBIE M HKEJIATEJIbHO COOCTBEHHBIE
BBIBO/IbI

Bce BbIBO/IBI 1OJIKHBI OBITH SICHO M YETKO C(hOPMYITHPOBAHBI U IPOHYMEPOBAHBI.

Crniucok nureparypsl opopmMIisieTcss CTporo no npasuiaM ['ocyaapcTBEHHOr0 cTaHapTa.

Pedepar nomxeH ObITH MOANHMCAH aBTOPOM, KOTOPBIH HECET OTBETCTBEHHOCTH 3a
MPOJIeNIaHHyI0 paboTy.

Pybesxcnvtit konmponv No2. Ilpumepnas memamuka mecmoes
BOIIPOCHI /IVTA TECTHPOBAHHUA

1. Bes cpena oOuTaHus M MPOU3BOICTBEHHAS AESITEIBHOCTD YEJIOBEKA, a TAK)KE OKPYKAIOIIUM
€ro MaTepHallbHbI MUp, TPUPOIAHAS U aHTPOIIOT€HHAs Cpela — 3TO:
a) OKpyXaroias cpeaa
0) reorpaduyeckas cpeaa
B) BO3/AYIIHAs cpesia
T) IpUpPOAHAs cpesa

2. YTo Takoe 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl:

a) OnaronpusaTHOE BO3/IEHCTBHE YEJIOBEKA HAa OKPYKAIOIIYIO CPEy

0) HEraTMBHOE U3MEHEHHE MPUPOAHBIX KOMITJIEKCOB IJIAHEThI, KOTOPbIE IPUBEIN YEJIOBEUECTBO
K 3arpsi3HEHUI0 aTMocdepsl, ruapocheps! U TUTOChHEphI

B) HETaTUBHOE U3MEHEHHE MTPUPOJIHBIX KOMIUIEKCOB IIJIAHETHI, KOTOPbIE MPUBEIHN YEI0BEYECTBO
K OUHIIEHUIO BO3AYyXa, BOAbI, TOYBBI

3. Kakoii BuJ1 TpaHCIOpTa SIBJISIETCS. OCHOBHBIM HCTOYHUKOM 3arpsi3HEHUS BO3yXa:
a) BOJHBIN



0) BO3AYIIHBIN
B) aBTOMOOMJIbHBIN
T') ’KEJIC3HOJOPOKHBI

4. Urto He SIBJISIETCS OCHOBHBIMHM HCTOYHHUKAMH 3arpsI3HEHUS] OKPYKAFOIIEH CPE/IbI:
a) TPaHCIIOPT

0) CTPOUTEIILCTBO

B) MPEANPHUATHSI XUMUYECKOH MPOMBIIIUICHHOCTH

T') BBICAJIKa HOBBIX JIECOB

5. K xoMnoHeHTaM npupoHON Cpebl OTHOCST:
a) aTMOoc(epHBIii BO3AyX, BOJIA, TOYBA

0) ouocdepa, 3eMJIs, OJIE3HBIC UCKOTTAEMBbIS

B) cTpaTocepa, pacTeHUs, )KUBOTHBIE

6. Uto Takoe mapHUKOBBIN 2P DeKT:

a) MOBBIIICHUE TEMIIepaTypa HIKHUX CIIOEB aTMOC(EpPbI

0) MOHWKEHUE U 3arpsi3HEHHE aTMOochepbl

B) KOHJICHCAITUS BOJIbI TIPU BHIPALIMBAHUN PACTCHUN B TETLIHIIC

7. UTO U3 MEepPEeUUCIIEHHOI0 He ABJISETCS HCTOYHUKOM 3arpsi3HEHUs BO3AyXa:
a) JIECHBIE TIOKapbl

0) nbuIbHBIE OypHU

B) MPOLIECCHI BHIBETPUBAHUS

T) YIJIEKUCIBIN Ta3

8. Ha xakoil BbICOTE pacroyioKeH 3allMIIAIONINI BCe )KUBOE OT PaUallMOHHOIO U
yIbTPaduOIETOBOTO BO3ICHCTBHUS O30HOBBIH CIIOM:

a) ot 20 10 25 kM

6) ot 25 10 30 km

B) ot 30 110 35 xm

r) oT 35 10 40 kM

9. K Bugam 3arpsi3HeHU HE OTHOCSIT:
a) OMOJIOTUYECKOE 3arpsi3HEHNE

0) ¢pusnyeckoe 3arpsi3HEHNUE

B) XUMHUYECKOE 3arpsi3HeHNE

I') IPUPOAHOE 3arpsi3HEHNE

10. T'urueHnyecKkuii KpUTEPUl OIEHKH COCTOSTHUS OKPYKAIOIIEH CpeJibl — ITO:
a) MPEJENIbHO JIOMYCTUMbIE KOHLIEHTPALIH

0) OUHCTHBIE COOPYKEHUS

B) QuiIbTpanus Bo3ayxa

11. Kakum 00pa3zom pagroaKTHBHBIE 3JIEMEHTHI TIOMAAI0T B MIOYBY:

a) 1o BO3AYXY

0) ¢ ocaakamu

12. K xakuM 1oCiIeICTBUAM NPUBOAMT 3arpsI3HEHUE OKPYIKAIOLIEH Cpeabl:

a) K HApYyILLIEHUIO CYIIECTBYIOIUX B MPUPOJIE [IMKJIOB OOMEHA BEIIECTB U IHEPTHU



0) K MyTaIusiM
B) KO BCEM I1€PEUNCICHHBIM

13. Ocobyro onmacHOCTh AJIsl OKPYKAIOIIEl Cpe/Ibl MPEICTABISAET 3arpsi3HeHNUE:
a) TSDKEJIBIMU MeTaJlllaMU

0) MBUIBIO

B) Ta3000pa3HBIMU CMECSIMH

14. OcHOBHOM 3arpsA3HUTEIb BOJIbI:
a) OBITOBOI MycoOp

0) MPOMBIIIJIEHHBIE OTXOIbI

B) He()Th U HEPTETIPOTYKTHI

15. I'me hopmMupyroTcst AbIpbI B 030HOBOM CJIOE:
a) HaJl DKBaTOpoM
0) HaJ1 ToJTFOCaMU
B) HaJl TPONTUKAMU

16. IIpoGaema kakoro maciradba «mapHUKOBBIN dPheKT»:
a) JIOKaJIbHOTO

0) peruoHaILHOTO

B) HallMOHAJIBHOI'O

I) [100aIbHOTO

17. Ha ckoibKo rpaaycoB nojHsiaace temmneparypa 3emiu ¢ 1980 roga B pesynbrare
MapHUKOBOTO Y eKTa:

a) 1 rpanyc

0) 0,1 rpanyc

B) 0,5 rpanyca

r) 2 rpagyca

18. Yto criocoOCTByeT OXpaHe IPUPOIBL:

a) MIMPOKOE pa3BUTHE TPAHCIIOPTA HA JCKTPHUYCCKOI TATE

0) coznanue kackagos ['OC Ha pekax

B) mepeBoa TOC ¢ raza Ha yroiib

F) Pa3BUTHC HHTCHCUBHOI'O 3€MJICACIINA B 30HC BJIAJKHBIX 9KBATOPUAJIBHBIX JICCOB

19. Kakue nmpupoHbie pecypchl OTHOCSTCS K HEHCUEPIIAeMbIM:
a) MOYBEHHBIE

0) KIMMaTHYECKHE

B) JIECHBIC

') MUHEpaJIbHbIE

20. C yeM CBsI3aHO YCIIOKHCHHE 3aBUCUMOCTH YEJIOBEKA OT 3aKOHOB ITPHPO/IBI:
a) COBEPIICHCTBOBAHUEM TEXHOJOTMYECKUX MPOIIECCOB

0) pocTOM HaceleHHUs IAaHEThI

B) SKOHOMHUEH MPUPOTHBIX PECYPCOB



21. Ha uyTo BnusieT 3arpsi3sHEHUE aTMOC(]EpHI:

a) Ha CMIOCOOHOCTh PACTEHUM YCBAWBATh YIIICKUCIIBIA ra3
0) Ha HapaBJIEHUE rOCIOACTBYIOLUX BETPOB

B) KOJIMYECTBO OCAKOB

22. be3onacHOCTh MHUILEBBIX MPOIYKTOB — 3TO:

a) OTCYTCTBHUE B IIPOJIYKTaX BCEBO3MOXKHBIX 3arpsi3HUTENICH, HE CBOMCTBEHHBIX MTPUPOIHBIM
MPOYKTaM

0) OTCyTCTBHE B IIPOJYKTE TOKCUYHBIX BEILIECTB B KOJIMUECTBAX, MpeBblarommx MY

B) OTCYTCTBHE B ITPOJYKTE MMECTUIIUAOB U HUTPATOB B KOJMUECTBAX, NpeBbimatonmx MY

I') OTCYTCTBUE TOKCUYECKOI0, KAHIIEPOI€HHOT0, MyTareHHOTO WJIM MHOT'O HEOIaronpusiTHOTO
JEUCTBUS MPOJAYKTOB Ha OPraHU3M YEJIOBEKa MPU YIIOTPEOICHUH B OOIIEPUHSATHIX KOJTMYIECTBAX

23. Pa3nen 5K0JI0TUH, LENBI0 KOTOPOTO SIBJISETCS pa3padoTKa U pearu3ais MeponpusTui,
HAIPAaBJICHHBIX HA COXPAHEHHE 3/I0POBbsSI YEIIOBEKA U 3aLIUTY OKPYKAIOIIEH CPE/Ibl:

a) TI00aTbHAST YKOJIOTHSI

0) 9KOJIOTHSI YeIOBEKa

B) MH)KEHEPHAsI SKOJIOT sl

T') DKOJIOTHSI HAPOAHOTO HACEIICHUS

24. YeMm ¢ 5KOIOTMYECKON TOUKU 3pEHUS HEOOXOAUMO OTAEIATh KHUIYIO IOCTPOHKY OT
IPOMBIIIJICHHOTO NPEANPUATHUS:

a) 3a0o0pom

0) CaHMTapHO-3aITUTHON 30HOM

B) ’KMBOM U3rOpOJIbIO

I') HUYeM

25. Campblii OTaCHBIN KJIacC OTXOJIO0B:
a) 1 xmace
0) 2 kacc
B) 3 Kyacc
r) 4 Knacc

26. Kakas cTtpaHa sBIsieTCs JUAEPOM MO MPOU3BOJICTBY Mycopa Ha AYIy HACEJICHHUS:
a) Kanana

0) CIIIA

B) Unnus

r) Poccus

27. Camas 3arpsi3HeHHast peka B MUPe HaXOJIUTCS B:
a) Poccun

0) Munun

B) MHnone3un

r) Kurae

28. OCHOBHOM IENILIO DKOJIOTUU SIBJISIETCS

a) MPeJOTBpAIleHHE IPUPOAHBIX KaTaKIM3M U CTa0MIU3AIMS BCEX PECYPCOB 3eMITH

0) BBIBECTH UE€JIOBEYECTBO U3 I100AIILHOTO 3KOJOTHYECKOT0 KpU3Kca Ha MYTh YCTOMYHUBOTO
Pa3BUTHSL, IPU KOTOPOM OYJIeT JOCTUTHYTO YIOBJIETBOPEHHS dKU3HEHHBIX OTPEOHOCTEN
B) MU3YYEHUE JKU3HHU, KaK TAKOBOM, B JIIOOBIX €€ (hopMax U MPOSBICHUAX



29. K cambIM pacnpocTpaHEHHBIM 3a00J1€BAaHUSAM, BO3HUKAIOLIUM H3-32 YXYILIEHHUS COCTOSHHUS
OKpY’Karoliel cpeJibl, OTHOCSAT:

a) nH(EKIMOHHbIC 3a00JICBaHUS

0) 60JIe3HU MUIIEBAPHUTEIBHOTO TPAKTa

B) OHKOJIOTHYECKHE 3a00JIeBaHUS

30. Kak Ha3bpIBatoTCs 0000 OXpaHseMble TEPPUTOPUU, KOTOPBIE OOJIbIIIE HE UCIIONb3YIOTCS B
XO3sICTBE, ¥ Ha KOTOPBIX BEYTCSl HaAyuHble HAOIIOIEHUS:

a) 3alOBETHUKHU

0) 3aKa3HUKH

B) MaMSATHUKH IIPHPOJIBI

I') HAllUOHAJIbHBIE TTAPKU

Ilpumepnplii nepeuens 60npocos K IK3AMEHy

1. Ctpoenue u xuMuyeckuit coctaB arMochepsl. TernnoBoii Oananc u MUPKYISAIISL
atmocepsl. bananc suepruu B atmochepe. MatepuansHbiii 6ananc atMochepHOro pesepByapa
10 KOMIOHEHTY. Bpemst mpeOpIBaHus1, KaHATIBl 1 MEXaHU3M CTOKA.

2. Cxema OCHOBHBIX THIIOB XUMHUYECKUX MTPEBPAIICHUI B HIDKHUX CIIOSIX aTMOC(EPHI.
DOTOXMMUYECKHE PEAKIINH U IIPOLECCHI, IPOUCXOASAIINE IIPU MOTJIOIIEHUH KBAaHTA CBETA.

KBaHTOBBI# BBIX0, K03 (DUIIHEHT (HOTOANCCOLUAIIHH.

3. XuMUYECKHE MPOIIECCHl B BEPXHUX CIIOSX atMocdepbl. OOpa3oBaHKUE U CTOK CEPHOM
KHCIIOTBI B aTMocdepe.

4. XuMHUYECKHE MPOLECCH B Tporocdepe ¢ ydacTueM CBOOOIHBIX PaIHKAIIOB.
Tpanchopmanus 6eH3011a, €r0 TOMOJIOTOB U aMUHOB B aTMocdepe.

5.Hukn Yenmena. [IpnunHbI OTKIIOHEHHS COEPKAHUS 030HA OT PACUETHOTO.
6.BnusiHue atMmocdepHoii Bnaru Ha TpaHc(hopMaIuio 3arpsI3HAIOIINX BELIECTB.

7. @OoTOXUMHUS IMPONU3BOAHBIX YTJICBOJOPOJAOB: aJIbACTUABI U KETOHBI, Kap6OHOBI)I€
KHCJIOTBI U CTIMPTHI. DOTOXUMHUYECKOE OKMCIEHUE METaHa.

8. PeaKI_II/IOHHOCHOCO6HBIe YaCTHUIbI B aTMocq)epe: OKCHJBI a30Ta, HCTOYHHU K1 U CTOKH.

9. Tpancdopmariys alnkeHOB B aTMOc(epe: peakuy NPOoNuieHa C aTOMAPHBIM
kucinopoaom, OH-paankanoM, 030HOM. Peakiiuu romonoroB MeraHa.

10. UCTOYHMKH U CTOKU KapOOHUIIBHBIX CO€AMHEHHH, CTUPTOB, KApOOHOBBIX, a30T-1
cepycoepKaliiX KOMIOHEHTOB, raJlOreHCoAepKaIlIUX COSAMHEHNH.

11. Coenunenus cepsl B atmocdepe. Mcrounmku, TpanchopMaiusi COeTUHEHHH ¢
OMOIIBIO (PePMEHTOB. YyacTue epMEHTOB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIeccaX.

12. Coenunenus azora B atMmocdepe. Mcrounuku, TpancGopmarius.

13. PeakiimoHHOCTIOCOOHBIE YAaCTHUIIBI B aTMOC(epe: MOJEKYJISIPHBIA U aTOMapHBIN
Kucaopoa. MIcTouHuKY U CTOKH.



14. Knaccudukanus ¢pepMeHTOB U MEXaHU3MBI PA3I0KEHUS XUMUUECKUX COCTUHEHUH C
HOMOILBIO (PEPMEHTOB. YuacTue (pepMEHTOB B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOLIECCa.

15. buosornveckasi SMHCCHsI CBOOOTHBIX PATUKAIOB B IPUPOIHBIX BOJAX.
Kapuranuonasie 23QGeKThI.

16. PaguaninonHoe HHUIIMMPOBAHKE CBOOOAHBIX PAIUKAIOB B IPUPOAHBIX BOJAX.
CBoOoIHBIE paiuKallbl B MPUPOIAHBIX Bojax. [IpoucxoxaeHrne nepBUUHbBIX CBOOOIHBIX
paaukanoB. Katanutuyeckoe HHUIUUPOBAHUE.

17. Xumuueckoe caMOoOuHIleHUuEe MpUupoaHbIX BoJ. Okucienue. @oronus. ['maponus.

18. MukpoOHoI0THIecKoe CaMOOYHIIIEHHEe TPUPOIHBIX BOI. buoaerpanamnus
anmuaTHIeCKUX, APOMATUICCKUX U KUCIOPOIOCOACPKAIIUX COSTUHCHHIA.

19. CopO1oHHBIE MPOIIECCHI B BOJOEMAX.

20. duzuKo-XxuMHUYECKHe MPOLIeCChl Ha TpaHulle pasnena (as. Ucnapenue u
pacTBOpEHHUE.

21. Bunpl 3arpsi3HeHH U KaHAJIBI CAMOOYHUIIICHUST BOAHBIX SKOCHUCTEM.

22. BHYyTpUBOIOEMHBIN KPYrOBOPOT NEPOKCHIA BOI0poAd. PaKTOphl pEIoOKC -
TOKCUYHOCTH BOJHOM cpelbl. VIcTOUHMKH ITepoKcHIa BOLOPOAA B IPUPOAHBIX BoAax. Penokce -
COCTOSIHME BOJHOM CPEJIBI.

23. AHTpOonoreHHoe 3BTpO(UPOBAHNE BOJOEMOB.

24. Knaccudukanuus KOMIOHEHTOB XUMHUECKOT'O COCTaBa MPUPOJIHBIX BOJ.
[Tpoucxoxaenue u TpanchopMalus paCTBOPEHHBIX OPraHUYECKUX BEIIECTB.

25. ®OTOXUMHUYECKHI1 CMOT. Y CIIOBUSI KOHBEPCUM OPTraHUYECKUX COCUHEHU B
a’p030JIbHBIC YACTHUIIBI, PEAKIIUHU B a3P030JI5IX U METO/IbI OOPHOBI CO CMOT00Opa30BaHUEM.

26. Ponb MaHHBIX OTIOKEHUH B POPMUPOBAHUH KAY€CTBA BOAHON CPEIBI.
CBEpXOKHUCIUTEIBHOE COCTOSTHUE BOJHOM CpEIbl.

277. MukposnemenTsl 1,2,3,4,5 rpynn B nouBax. TOKCUHYHOCTD IEUCTBUS U
Tpanchopmarus. DopMbI CyIIIECTBOBAHHS.

28. buorenHoe HHUIUUPOBAHUEC PAAUKAIBHBIX IMPOUCCCOB CAaMOOYHIICHUS NIPUPOJHBIX
BOA.

29. CoenuHeHus )eJe3a B IouYBe. Birmsiaue n30bITKa 1 HEAOCTATKa JKejle3a Ha
dbusznyecKkue 1 XuMHUYIeCcKre CBOMCTBA MoYB. TpaHchopMalus U MOJBUKHOCTh COSAMHEHHIA
Kenesa.

30. ITonsTue "XuMus MOYBBI" U €€ OCHOBHBIE HAIIPABJICHUSI.
31 IloBeneHue pa3nM4HbIX COEIMHEHU MapraHia B nousax. BinusHue mapranna Ha

KHCJIOTHO-BOCCTAHOBUTCIILHOC PABHOBECUC B ITOYBAX. HpI/IpO,Z[HOC 1 TCXHOI'CHHOC 3arpsA3HCHHUC
IMOYBCHHOTI'O ITOKPOBAa MAapraHiucM, €ro BIMAHUEC Ha paCTCHUS. Biusane pH ITIOYBBI HA



TpaHchopManuio Mapraina. [Ippumepsl OKUCIUTENTFHO-BOCCTAHOBUTENIBHBIX PEAKIMi MapraHia
B [10YBaX.

32. Metojibl onpeiesICHUsI OKUCIUTEIbHBIX MOTEHIIMAI0B U u3ydyeHus: OB-
PEKMMOB B TIOYBaX.

33. OKUCINUTEIBHO-BOCCTAHOBUTENBHBIN NoTeHIMal nouBkl. [Ipumepsl pacuera OBII
NOYBBI. THITBI OKHCINTELHO-BOCCTAHOBUTEIBHBIX PEKIMOB B TOYBAX.

34. OxucnurenbHast (BOCCTAHOBUTENbHAS) EMKOCTh MOYBBL. METO/IbI OnpeiesieHus
(bpaKIIMOHHON OKHCITUTEIEHO-BOCCTAHOBUTEILHOW EMKOCTH TTOYBBI.

35. Bydepuocth mouBsl. Ee BiusiHUE Ha CKOPOCTh XUMHUYECKUX PEAKITUH.

36. [loBeneHue pa3IUuuHbIX COEAUHEHHM cepbl B mouBax. [loHsATHS MuHepanu3anuu,
MMMOOWIH3AIIMN CEPOCOIEPIKALIUX COCTUHEHUM.

37. BnusiHue 3aTOIUICHUS MTOYB HA OKUCIIUTEIIbHO-BOCCTAHOBUTEIHHBIC MPOIIECCHI, HA
OBII u xumnueckuit cocras nous. PerynupoBanue OB-peakuuii.

38. Tpancdopmarius coequHeHnit azota u Gochopa B MoUBaX.

39. MuxkpossieMeHThI 6,7 Tpynn B ouBax. GOpMBI CYyIIIECTBOBAHMS, TOKCUYHOCTh
JIeiCcTBUS U TpaHCchopMaIusl.

40. [TormoTuTeNbHASA CIOCOOHOCTH MOYB. DHEPrus noriomeHus. CKOpocTb KATHOHHOTO
oomena, 111K - mornomenus, EKO. Dkojiornyeckoe 3Haue€HUE HOIIOTUTEIBHONM CUCTEMBI.

KonTposbHas paGora 1iis1 3a04H0i Gopmbl 00yUeHust

Pa3znean 1. ATMOC®EPA

1.Hapucyiite rpaduk 3aBUCMMOCTH TeMIepaTypbl aTMOC(Ephl OT BBICOTHI HaJl YPOBHEM MOPS U
00BSICHUTE U3MEHEHHUE IPaJMeHTa TeMIIEpaTyphl.

2. Kak wu3MeHsIOTCS COJEp)KaHWE OCHOBHBIX KOMIIOHEHTOB aTMmoc(eppl M JaBJ€HHE C
YBEJIIMUEHUEM BBICOTHI?

3. laiiTe onpesneneHue MOHATUI: UICTOYHUKH, CTOKH, BpeMs KHU3HU ITpUMecel B aTMocdepe.

4. Yro Takoe «HyneBOW» LUKI o030HA? Kakue mnponeccsl NPUBOAAT K €ro HapylICHHIO.
IIpuBenuTe npUMEpPHI PEAKLIAN.

5. HazoBuTe OCHOBHbIE HMCTOYHHUKHM O0Opa3oBaHUS U  CTOKM THAPOKCUIHOTO U
TUAPONIEPOKCUAHOIO paauKkaioB B atMochepe.IlpuBennure ypaBHeHUS peakiUii.

6. IloueMy B mpolecce OKHCIEHUS METaHa M €ro IOMOJIOTOB B NPUCYTCTBUU OKCHAOB a30Ta
BO3MOXXHO oOpa3oBanue o30Ha? [IpuBeanTe ypaBHEHUS PEAKIIHA.

7. Ha3zoBuTe cXOJCTBAa M pa3inyus YyCIOBUHA 0Opa3oBaHUS CMOTa JIOHAOHCKOIO M JIOC-
aHJIKEJIECCKOro THIIA.

8. Kakoe makcumanbHOe KoaruecTBO Mojekyn popmanbaerunga (CH20) moxer 66T 0OHAPY-
KEHO B KKJJOM KyOM4YeCKOM CaHTHUMETpe MoMenieHus: 00bEMoM 60 M3,eciii Ipou301LIa yTeuka
5 n mpupoaHoro rasa (coaepkanue Merana 98 %). Temneparypa B momemenuu 22°C, naBieHue
1 atm. CpaBnure noiyuenHoe 3Hadenue ¢ [1JIK, kotopas cocrasuster 0,035 mMr/m .

9. CKOJIBKO YaCTHI] MbUIM MPUCYTCTBYIOT B K&XKJIOM KyOMYECKOM METpe BO3/ayXa padouei 30HbI
npu KoHueHTparuu, pasHoi [1JIK p.3. 6 mr/m3. IlnoTHOCTS NbIIM cocTaBiseT 4 r/cM3, quaMeTp
0,5 MxmMm.



10. CxonbKo MOJIEKyJ (OpMalIbAETH/Ia IPUCYTCTBYET B KAKAOM KyOHYECKOM CAaHTUMETpE
BO3/lyXa MPU HOPMAJIbHBIX YCIOBUSIX, €CIIM €0 KOHIeHTpauus gocturaet 3Hayenus 111K,
pasnoii 0,035 mr/m3.

11. Ilpu yreuke xyopa Ajisi €ro YAAJICHUS UCIOIB3YETCS «aHTUXJIOP», KOTOPBIH MPEeICTaBIsSET
co0oii yBinaxkHeHHbIH cynbdut HaTpust Na2S03. Kakas ero macca HeoOXoauMa IS YTHIIA3AIHH
BCEro KOJIMYECTBA XJIopa 13 noMeuieHus: oobémom 70 M3

, B kotopoM coaepxanue Cl2 npessimaet cpeanecyrounyto [1/IK, pasayro 0,03 mr/m3 B 25 paz?
12. Kakyro maccy kapboHaTa HaTpusi HEOOXOAMMO UCIOIb30BaTh AJIl OUUCTKU BO3yXa OT
JMOKCHJIa a30Ta B MoMelieHun, 00bEMoM 50 M , 00beMHas 10J1s Taza coctasigeT 0,01%.

13. Arperat no npou3BOJCTBY CEPHOM KHCIOTHI BHIOpAChIBAET B T€UEHHE Yaca B atMocdepy 17
M 3 ra3oB ¢ 00bEMHOI noneit SO2 = 16 %. Onpenenute maccy okcunaa cepsl (IV), BEiOpacwiBae-
MOTO B aTMOc(epy 3a CYyTKH U Maccy aMMHavqHoro noryoturens (B Buae NH3 « H20),
HEO0OXOAMMOTO J1JIsl MOTJIOIIEHHS BCETO KOJUYECTBA OKCHIA CEPHI.

14. J1ns onpenieneHusi KOJIMYECTBA yrapHOro ra3a B IOMEHICHUH 3 J1 BO3yXa MPOMYCTHIIN Yepes
okcun oaa (V). Haitnure xonnentpanuto CO, ecnu pu 3ToM Beiaenuiocs 1,2 10-3 iona.

15. Exxeroano B atmocepy nonanaet 150 miaH. ToHH nuokcuaa cepsl. Kakyro maccy 10 %
CEPHOM KUCIIOTHI TEOPETUUECKH MOKHO MOJTYYUTh U3 3TOrO KOJUYECTBA ra3a’

16. Conepsxanue TpornocepHOro 030Ha B BO3AyX€ MPOMBIIIIIEHHOTO ropoja coctasisiet 0,26 %.
CKOJIBKO MOJIEKYJT 030HAa HAXOAMUTCS B KaXKJOM KyOMUeCKOM CaHTUMETpE BO3/lyXa IpH CT.y. ?
Paznen 2 I'mapocdepa

1. MaiiTe onpezeneHue MOHATUAM: PeIOKC-0y(hepHOCTh IPUPOIHBIX BOJI, «arPeCCUBHOCTDY
MPUPOTHBIX BOJ, «HEYCTOMUYHUBOCTH» MUHEPAJIOB, SITUMIUMHUOH, METaJTUMHUOH, TUTIOJIMMHHUOH,
MUHEpPATU3alus BOJbI, OCHOBHOCTb, IIEJTOYHOCTh BOJIbI, IEHUTpUPUKAIHS, CyTbdaT-peTyKIus.
2. Chopmymnupyiite 3akoH Jutmapa. J{s penieHus Kakux MpakKTHYECKUX 3a/1a9 OH UCTIONb3YeT-
ca?

3. Kakwue croco0sI kKitaccupuKanuy IpUPOTHBIX BO BhIIEAOT? Ha 4yeM oHM OCHOBaHBI?

4. Yrto Takoe *KECTKOCTh MPUPOAHBIX BOJ U B KAKUX €IUHUIIAX OHA n3Mepsiercs? Kakue BUIbI
YK€CTKOCTHU BOJIbI BBIJICIISIIOT, YEM OHHU O0YCIIOBJICHBI?

5. HazoBuTe OCHOBHBIE OCOOCHHOCTH MPOTEKAHHS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
MIPOIIECCOB B MPUPOIHBIX BOJIAX.

6. Kak xnmaccuunupyrot BogoEMBI 10 cTeneHu TpohHOCTH?

7. YUto Takoe cTpatuduKaiys IpupoaHbIX Bog0EMOB? KakuMu nmpuuynHaMu OHA MOKET OBITh
BbI3BaHa?

8. C nmpoTekaHneM KaKHUX IPOIIECCOB CBsI3aHa BO3MOKHOCTD TOSIBJIEHUS CEPOBOJIOPO/Ia B 30HE
TUTMOTMMHHOHA 3BTOPGHOTO BOJOEMA B IEPUO CTPATH(PUKAIIUU?

9. Chopmymnupyiite runore3y ouopexcucrazuu ['. Ipapa.

10.Haitnure maccy xJiopa, KOTopasi KeJIHEBHO HE00X0[uMa JIJIsl OYUCTKHU BOJIBI, IIPH YCIIOBUH,
YTO CYTOUHBIN pacxo BOJBI Ha ueloBeka cocranisiet 350 i1, a HopMa pacxoja xyopa 210- 4 1/1.
KonuuectBo xureneit cocraBisier 370 ThIC. YETOBEK.

11. KakoBa MUHHUMAaJbHAsE Macca IMHKA, KaMUs, MapTaHila U MeJI1, KOTOPbIE €KETHEBHO
MPOXOJIST TOPOACKYIO CeTh BOAOCHAOKeHUs MOIIHOCThIO 110 11 B 1eHb, ecniu He HaOroAaeTcs
npesbimenne ux [JAK (ITAK mst Zn 5 mr/n, Cd 0,01 mr/m, Mn 0,05 mr/n, Cu 1 mr/n).

12. Onpenenute 00IIyIO KECTKOCTH BOABI, ecau B 300 M1 coepKUTcs 15 MI HOHOB KaJbIHs U 2
MT HOHOB MarHus.

13. Onpenenute o6beM 0,1 M runpokucaa Kaaus, KOTOpbIi HeoOXoaumo 1006aBuTh Kk 100 M3
CTOYHBIX BOJI TAJIbBAHWYECKOTO 11€Xa, B KOTOPOM conepkanue cynbdar kenesa (II) cocrasmser
10 xr/m3.

14. B kakoM 00b€MHOM COOTHOIIEHUH HEOOXOMMO CMEIIaTh KUCIOTHBIE CTOKH, COJIEPIKAIINe
4,9 xr/ M cepHOIi KHCIIOTHI, U LIEJIOYHbIE CTOKHU, CoAepKaime 56 Kr/ M3 , s UX B3aUMHON
HEHUTpaIU3alnu.



15. Haiinure maccy ocajka THAPOKCH/IA JKele3a, KOTOPbI BhIMaIeT MpH 00paboTKe CTOYHBIX
Bo 00BEMOM 120 M3 pacTBOpOM Iiesiouu ¢ KoHIeHTparuei 5 H, ecau Ob110 M3pacxoa0BaHO

120 1 rugpokcua Kanusl.

16. Onpenenure Maccy U3BECTH, KOTOpasi HEOOXOAMMa JJIsi HEHTpaTU3aluu KUCIOThI U OCaXKe-
HUS JKeJie3a U3 CTOYHBIX BOJI TPABHIILHOTO II€Xa, €CITU BOJIBI COIEPKAT 2,5 T/71 CEpHOM KUCIOTHI U
3,5 /i cynbdara xenesa (II). O6BEM CTOUHBIX BOJ COCTABISAET

17. Crounble BoJbI peAnpustust comaepxkar 1,5% xmopuna amromunus. Haliqute 0o0bEM BOJIBI,
KOTOpBIA Hamo a00aButh K 50 M3 CTOYHBIX BOJA IUIOTHOCTH 1,13 Mr/m st moBeneHus
KOHIIEHTPAIIMU MNOHOB AIFOMHHHUS TO 0€30IIaCHOTO YPOBHSI, PABHOTO 9,2-10?MMOIB/11.

Pazpen 3. IEJOC®EPA

Ilousa

1. laiiTe onpeseneHne MOHATHIA: TOYBa, TyMYC, TYMYCOBBIE KHCIOThI, T'YMHUHOBBIE KUCIIOTHI,
(GyIbBOKHMCIIOTHL, THIIEPreHe3, OMOre0XUMHUUECKUI Hacoc, reoXuMuueckuil o, anomanus,
OpeoJI paccesHus.

2. Ilepedncnure NPUHLMIIEL Pa3/I€ICHUs BEIECTB, COCTABIISIIOIUX I'YMYC.

3. IlepeunciuTe BUIIBI TOTJIIOTHTEIBHOM CITOCOOHOCTH TIOYB.

4. Kakue (yHKIHOHAJIBHBIE IPYIIBI T'YMYCOBBIX BEILIECTB BHOCST OCHOBHOM BKJIa/1 B
KaTHOHOOOMEHHYIO CIIOCOOHOCTH ITOYBBI?

5. KakoBbl I1aBHbIE YCIOBHSI YCUJICHUS MUTPALlMK METAJJIOB B ITOYBax?

6. Ilepeuncinte OCHOBHBIE TOPO1000pa3yIOIINE MUHEPATIBL.

7. YKa)XuTe OCHOBHBIE Pa3INUUs MEKIY OPraHUUYECKUMHU OCTaTKAMU U TyMYCOM.

8. Kakue nBe mpoTHBOIMONIOKHBIEC (DYHKIIMU BBIITOJHSAET T'yMYC MOYBBI IO OTHOIICHHUIO K
paccessHHbIM MeTaaam?

9. KakoB MexaHu3Mm (puKcary n30bITOYHBIX MACC TSHKEIBIX METAIIOB U OJM3KUX UM
HOJMBAJICHTHBIX 3JIEMEHTOB B ITOUBaX?

10.ITouBa comepxut 3,15 % opraHnyecKoro BemecTBa. BoUucinTe NpoueHTHOE CoiepiKaHue
yriepoja U a30Ta B II0YBE, €CJIM OPraHMYeCcKoe BeLecTBO coepkut 60% yriepoja u MaccoBoe
otnomenue C:N pasno 10:1.

11.13 nmpoOsI nmouBkI B3siTa HaBecka Maccot 10 r u obpadorana 25 mia 2M pacteopa HCI. Ilo
3aBepLICHUH peaKlUu U30BITOK KUCIOTHl OTTUTPOBaH cTaHAapTHEIM pacTBopoM NaOH. Pacuetsl
MOKa3bIBAIOT, YTO Ha PEAKIIMIO ¢ TOYBON pacxoayercs 22,5 mi kucnotsl. [Ipu ycinosuu, uto
KucaoTta pearupyet Tosbko ¢ CaC03 , BBIYHCIUTE MPOLIEHTHOE COAECPKAHKUE ITOTO BELECTBa (110
Mmacce) B nouse. Eciu kuciora pearupyer ¢ nonromurom CaMg(C03)2 HaiiiuTe npoLeHTHOe
CoJIep’KaHue 3TOT0 BEIIECTBA B [TOYBE.

12.Emkocts katuonnoro oomena (EKO) mouBsl coctaBisiet 25 cMonb 9kB p/kr; 65% EKO
oOycnosnens! noHamu H u Al . Paccuuraiite konnyectBo uzsectu (r CaCO3/OT noussl),
HEo0X01uMoe i1l HeUTpaau3aluy 3Toil 0OMEHHON KUCIOTHOCTH

13. B 100 T nepHOBO-ITOA30JIMCTOM TTOYBHI B IMOTJIOIIEHHOM COCTOSIHUH cojepkutcs 240 mr
MOABUKHOTO Kajblus, 26 Mr Marausi, 3,6 Mr aMMOHUS, | MI MIOJBUKHOTO BOAOPOa U 2,7 Mr
amomunus. Paccunraiite EKO.

14. JTns BeIpalMBaHUs CEIbCKOXO03HCTBEHHBIX KYJIbTYp pacraxaiy MacTOUIIe U UCII0JIb30BAIN
ero B Teuenue 30 jeT. 3a 3TOT nepuo CoAep:KaHne OPraHUYECKOro YIiIepoa YMEHBIIUIIOCH C
3,0 1o 2,1%. Ecnu cootHomenue C:N ocraercs paBHbIM 10:1,HaliquTe, CKOIBKO MUHEPAIBHOTO
a30Ta BBIICIISLIOCH B CpeHeM 3a Toj. [IpumuTte, uTo Macca mouBsl paBHa 2600 T/ra.

15. JIns mpuroToBiIeHUs MOYBEHHOM BBITSXKKU HE0OX0auMo nipurotoButs 1 11 0,1M pactBopa
coJisiHOM kucnoTsl. Haiinure 006EM 25% pacTBOpa KUCIOTHI, KOTOPBIM HYKHO B3AThb IS
IPUTOTOBIIEHHSI 3TOTO pacTBopa?

16. HaBecky ymoOpenus maccoit 4,026 r pa3JIoxKHIU IeHCTBHEM MUHEPAITLHOW KHCIOTHI U
o0BeM pactBopa josenu 110 250,0 mi.IIpoGy 50,00 ma punbTpaTa mocne yaaieHus
HEpacTBOPUMOTO ocTaTka HelTpanuzoBaiu NaOH mo mosiBienus MyTu, 700aBIIA arlleTaTHBINA
Oydepnslii pactBop 10 pH 4,6 u noenu 10 oovema 250,0 mi. [1yist onpenienenus KanbLus npoly



25,00 M momryueHHoro pactsopa ortutpoBanu 10,02 min 0,05121 M DITA ¢ payopexcoHoMm.
Ha tutpoBanue Takoi mpoObI pacTBOpa ¢ XpOM TEMHO-CUHUM JJIsl OTIPEeSIEHUs] CYMMapHOIO
COJIepaHus KaJIbLIUS U Maruus uzpacxojoBaiu 18,14 mu toro xe pactsopa J/(TA.
Borancnauts maccoBsie qonu (%) CaO u MgO B ynobpeHumu.

17. Onpenenute EKO mouBsl, ecnu oHa coaepkut Ca u Mg B konmmuecTtBe 3 u S mMr-3ks/100 r
MOYBBI, COOTBETCTBEHHO, ITPH 3TOM MOTEHIHAIbHAS KUCIOTHOCTD ITOYBBI COCTABIISIET 5 MT-
9kB/100 T MOYBHI.

Pa3nen 3. BUOCDEPA

1. Dramnbl MOATOTOBKH PACTHTEIHLHOTO MaTepHalia K XHMHUECKOMY aHAIH3Y, IPaBHUIIa UX
MIPOBEICHUSI.

2. O30J1€HIE PACTUTEIHLHOTO MaTepHaa; CriocoObl 030JICHHSI, OCOOCHHOCTH MX MIPOBEICHHUS U
IPEUMYIIECTBA.

3. Pounb kanus, a3ota, ¢pocdopa, Kanbius, Cepbl B ONOIOTHIECKOM KPYTOBOPOTE.

4. MexaHU3MBbI [TOCTYIUICHUS 3JIEMEHTOB TUTaHUSI B PACTCHUSIX.

5. CopmymnupyiiTe TEOPHUIO MOTIOMIECHUS TUTATEIHHBIX JICMEHTOB.

6. @opMbI COETUHEHUH, B KOTOPBIX PACTEHHUS MOTIOMIAIOT 3JIEMEHTHI TUTAHUSI U CBA3BIBAIOT UX.
7. BnusitHue ycioBUi BHENTHEW Cpe/ibl Ha MOCTYIUICHHE MTUTATSIIbHBIX

BEIIECTB B PACTCHHUSI, SIBJICHUS aHTArOHU3Ma M CUHEPTU3Ma OTAEIbHBIX 3JIEMEHTOB.

Tunosble 3a1a4u

Jonyctumasi HOpMa HUTPATOB (B MepecyeTe Ha HUTpAT Kajius) coctabiseT 200 MI/Kr pacTuTte-
JBHOTO MaTepuaiia. MOKHO JIH yIIOTpeOIsTh B ULy KAITYCTY, coaepkantyro 2,2 ¢ 10-3 moib
KNO3 /kr.

2. Ypoxail cenbCKOX03sIMCTBEHHOM KyIbTYyphl paBeH 12 T cyxoro BemiecTBa Ha ra. KyneTypa
conepkut 16 T N/kr cyxoro BemiecTBa. Kakyro mMaccy a30THOTo yioOpeHus: He00X01MMO
BHECTH Ha IeKTap, 4TOOBI KOMIIEHCUPOBATH BEIHOC a30Ta C yPOXKAEM.

4. IIpu HemocTaTke a30Ta B IOYBE JIUCThA A0JIOHb CTAHOBATCS 0JIeTHO-3€IEHBIMU, PAHO JKEITCIOT
¥ OMA/IAl0T, pOCT BETOK 3amemsiercs. Kakoit 00bEm 2%-ro NH4NO3 (tutotaocts 1006

/1) clieyeT UCIOIb30BaTh AJIs MOJAKOPMKH SIOIOHEBOTO cafa obmiel miomaaso 100 M2 , ecu
HOpMa BHECeHHA yao0penus coctabisieT 50 r/m2 .

5. Ecniu B mouBe He xBataeT ¢ocdopa, To TUCThS sIOTOHb CTAHOBSATCS MEIKMMH, TEMHO-3€TI€HBI-
MU C TOJTyObIM, a HHOTa ¢ OPOH30BEIM HJIU IYPITYPHBIM OTTEHKOM. [IBeTeHME 3a1ep)kuBacTcs, a
TUIOJIBI TIONTYYaIOTCsl OUeHb KUCIBIMU. HopMma BHECeHHsI B TOYBY ABOMHOTO cymnepdocdara
Ca(H2P04)2 cocrasnser 32 r/m , a miomiaas caga 700 m . Kakoit 00beM BOBI TOTpeOyeTCs s
npurotoBieHus 4%-ro pacTBopa Bcero cynepdocdara, BHOCUMOTO B MOYBY B 3TOW HOpME.

6. 3a rox B 6uocepe B pe3ynbpTaTe OMoIornyeckoi ukcauu oopasyercs 92 MiH. T
CBSI3aHHOTO a30Ta, MOTEPH €r0 BCIEACTBHE NEHUTUPUPUKAIINHI COCTABIAIOT 82 MIH. T.
Paccunraiite, cCKoJIbKO 3aBOJIOB ¢ MPOU3BOAUTENBHOCTHIO 1500 T aMMuaka B CyTKU (haKTUUECKU
MOJIMEHSIOT OMOCHHTES.

7. OnieHUTE CTENeHb OMACHOCTH OTPABJICHHS KaJIMUEM, €CITU TIPH BBIKYPHBAHUH OJHON CHTapeThI
B OpTaHHU3M KypuibIUKa ¢ JsIMOM mocTynaeT 10 mxr Cd. 3asanslii KypUIbIIUK BEIKYPHUBAET 3a
nenb 35 curapert. [IpenensHo-nonyctumas cpennecyrounas konmneHTpamus Cd B Bo3ayxe 10
MKI/M3.M3BECTHO, UTO BABIXaHHE MAPOB U MbLIH, coaepkaineit 3 mr/m3 Cd, B TeueHue mecTH
YacoB MPUBOUT K OCTPOMY OTpaBJICHHUIO. Yepes Kakoe BpeMs OTPaBICHNUE MOXKET IPOU30UTH Y
3as1/I7I0T0 KYPHIIBIINKA, €ClTi TIpeHeOpeus nmporeccamu BeiBeaeHus Cd u3 opranuzma?

8. B 3aBe3eHHOI Ha CKJIa]l TAapTUHU KapTodes coaepkanue HUTpaToB cocTaisieT 200 Mr/kr.
[Tpu Bapke kapTodens paspymaercs 50% HuTparoB. OnacHo Ju exXeTHEeBHOE OTpeOIeHIE B
nunty 0,5 Kr kapTodens u3 Tol napTuu, eciiu AOMycTUMas HelelbHas 03a Jis yenoBeka 150
MT HUTPATOB, a OTPaBIIEHNE HACTYMAET MPHU pa3oBoM nocTyraeHuu 300 mr.

9. OnpenenuTe MPUTOTHOCTD BOBI Tt TUThs, eciii B Helt r 0-U I1 O I coxepxwures: a) 3,3* 10"
monw/1 Fe ; 6) 1,7* 10" monb/n Ni ; 1,9* 10"7 mons/n Cr3 +? CaHuTapHbIe HOPMBI TOMTYCKAIOT
cozaepkanue B muTheBoit Boae 0,2 r/m xenesa (I1), 0,1 r/m3 Viuaukens (II), 0,05 r/m3 xpoma (V1)
Pa3nea 4 JIutocdepa



1.13 kakux 37€MEHTOB COCTOUT JuTochepa’?
2.Ha xaxoii rmyOuHe pacronaraeTcst MaHTHS?
3.Kakne xuMudeckne 31eMEeHThI OTHOCSTCS K OCHOBHBIX JIEMEHTaM 3eéMHON KOPBI?

4.J1aTb ornpenieneHue MOHITHIO MUHEPAJIbI.
5.B 1yeM oTinume MeXly HHTPY3UBHBIMHU U 3G (y3MBHBIMH MarMaTHUYECKUMU ITOPOAaMU?
6.Kakoe arperatHoe cOCTOSIHUE UMEIOT METaMOP(UTHI?

7.Kakue ycnoBus TpeOyroTes s GOpMHPOBAHUS METaMOP(HUUECKHUX MTOPOJT?
8.B ueM oTiHuus MeX1y 0CalOYHBIMU MOPOJAAMHU M MarMaTUYECKUMU TTOPOTaMH ?

9.113 kaKuXx 3J€MEHTOB COCTOSIT CUIIUKAThI?

10.Kakast cTpykTypHas €IMHUIIA JIEKUT B OCHOBE CUIIMKATOB?

11.Kax ocymiecTBisieTcs: CBsI3b OTACIBbHBIX TETPA3POB B OJIUBUHE?

12.Yemy paBHO cooTHomeHHe Si : O B IIENOYCYHBIX CUITMKATAX?

13.B ueM oTiinuMe MEXAY IJIMHUCTBIMUA MUHEpPAJIaMHU U CUIIMKaTaMu?

14.6.Kak pacnonararorcsi TETpa’sJpUYeCKUe U OKTAa3IPUUYECKUE CETKH B KAOJIMHUTE?

15.Kak Ha3pIBaeTCS MHUHEpaJl, XUMUYECKUU cOCTaB KoTtoporo oreedaer dopmyrne Al(OH)3 u
UMEET TOJIBKO OKTadAPUYECKYIO CEeTKY?

6.5 @ono ouenounvix cpeocme

[Tonuplii OaHK 3agaHUil A8 TEKYIIEro M pyOEKHBIX KOHTPOJEH IO IUCUUIUIMHE,
MOKa3aTeNd, KPUTEpUH, IIKaJIbl OLEHUBAHUS KOMIIETEHLUH, METOAMYECKUE MaTepHabl,
OIpeAessore IPOLEAYPbl OLIEHUBAHUS 00pa30BaTENbHBIX PE3YJIbTaTOB, IPUBEIACHBI B yUeOHO-
METOANYECKOM KOMIUIEKCE AUCLUIUIMHBIL.

7. OcHOBHAsI ¥ AONOJIHMTEJIbLHAS JIUTEepaTypa

7.1 Ocnoenasa numepamypa

1.Jx. Auapys, I1.bpum6iexym6. BBenenue B xumuto okpyxaromeit cpenst. [Tog pexn. I'.B.
3aBap3uHa, - M: Mup, 1999, -271 c.

2. OueHkKa BO3/EHCTBHUS Ha OKPYXAIOIIYIO CpPely U SKOJOTMUYEcKas SKCIEepPTHU3a MHXKEHEPHBIX
IIPOEKTOB [ DNEeKTPOHHBIN pecypce] : yueOHoe nocodue / Bacunenko T.A., Ceprysosa C.B. - M. :
Nndpa-Unxenepus, 2017. — loctyn uz 9bC «KOoHCYNbTaHT CTyIAEHTa».

3. CkypnaroB A.C, BBenenue B 9K0oJI0THYECKyI0 XUMUIO. - M.: Beicmias mikona, 1994,-400 c.

4. Xumus okpyxkaroment cpezsl. [log pen. JIxx. bokpuca / [1ep. ¢ anrm. [lox pex. k.1.H.
A.ILIpirankoBa. - M.: Xumus, 1982.

7.2. JlonionHUATEIBbHAS IUTEPATYPA!

5. Axumona T.A., Ky3emun A.Il.,Xackun B.B. Okonorus: IIpupona- Yenosek, Texnuka /T.A.
Axumosa, A.Il. Ky3emun , B.B. Xackun -M.: FOHUTHU,2001.- 344 c.

6. Tuncou U. [loBeneHne XMMHUYECKUX 3arpsi3HUTENEN B okpyxaroueil cpene. / M. Tuncaun M.:
Mup, 1982.

5. ®ennendepr I'. 3arpsasnenue npupoanoit Cpensl. BBeeHrne B 9KOIOTHYECKYI0 XUMUIO. -M.:
Mup, 1997. - 232 c.

6. Dxonorudeckast xumusi: [lep. ¢ uem./ [Tox pen. @. Kopre. - .M: Mup, - 1997. - 396 c.

7. @3 O6 oxpane okpyxartomieit cpeasl oT 10 staBapst 2002 r. Ne 7-D3 B pea. g3 Ne374-D3 ot
27.12.2009)

8. ®3 Ob OXPAHE ATMOC®EPHOI'O BO3IYXA (B pen. ®enepanbHbIX 3aKOHOB

ot 18.07.2011 N 242-®3, ot 19.07.2011 N 248-D3)



7.3  Memoouueckaa numepamypa

I.byxtospo O.M., HecroBopoBa H.II., CaBenbeB B.I'., MBannosa I'.B., bormanosa E.II.
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cnenuansHoctei) / Coct. Bacunbesa I'. B. - Benukuit Hosropoa: Hol'Y, 2010. - 18 ¢

6 Meanmosa I'.B. Meroanueckre peKoMeHAAMK TI0 OPraHU3aIlMM CaMOCTOSITEIIbHON paboThI 1O
JucIUIDINHE «TeXHOTeHHBIE CUCTEMBI U dKoJoruueckuit pucky». Kypran: KI'Y, 2019. - 11 c.

8. PECYPCBI CETU «<MHTEPHETY,

HEOBXOJMUMBIE JJI51 OCBOEHUA AUCIHUAIIJINHBI
http://elibraru.ru/defauitx.asp.—Hayunas snexrponnas 6ubinorexka ELIBRARY.RU.
http://window.edu.ru/unilib.— EJJUHOE OKHO noctymna k 3JeKTpOHHBIM OHUOIHMOTEKAM
BY30B
http://biblioclub.ru—Yuusepcurerckas ounoimmoreka ONLINE.

«AKTyalbHBIE HAay4YHBIE M HAYYHO-TEXHHYECKHE MPOOJIEMBI  00ECICUECHUS XUMUUECKOU

be3onacnocmu ... XXVI Cumnosuym “Coepemennasn Xumuueckan puzuka’.
www.chph.ras.ru/news.html
[TpoGiembl B 00eCeUYeHUU XUMULECKOU be3onacrocmu BOJIbI

www.chem.msu.ru/rus/lab/organic/fox/chim-water-safety.ppt

BacunbeBs H. xumuueckas n OBUONOTMYECKan Oe30nacHOCHb ...
www.coldwar.ru/.../himicheskaja-i-biologicheskaja-bezopasnost-rossiysk...
expert-52.ru/ekologiya/proekt-ocenka...na.../celi-i-zadachi-ovos.html - Hopmamueno- npasosas
b6aza OBOC, uenn n 3agavn OBOC
[Tocobue no oyernke 8o30elicmaus Ha OKPYHCAIOWYIO CPeDY ...
www.complexdoc.ru/.../posobie_po_otsenke vozdeistviya na_okruzhay

e Dkosormyeckas OleHKa U dKoJoruueckas sxcreprusa http://www.ecoline.ru/mc/books/ei

abook/

9. UndopManmoHHBbIE TEXHOJIOTHH, IPOrPAMMHOE o0ecievyeHne u

UH(POpPMALMOHHBbIE CIIPABOYHbIEC CHCTEMbI
IIpy yTeHNH JIEKIHI UCTIOJIB3YIOTCS CIAai0OBbIE IPE3CHTALUN
-3OBC «JIanpy,
— OBC «KOHCYyIbTaHT CTyA€HTa»,
—OBC «Znanium.comy,
— «["apaHT» — CIIpaBOYHO-IIPABOBAask CUCTEMA.
10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
ANCHUITINHBI
MatepuranbHO-TEXHUYECKOE O0ecrieueHre Mo peaan3alui JUCHHUILTUHBI OCYIECTBIISIETCS
B cooTBeTcTBUU ¢ TpeboBanusmMu O@I'OC BO mo ganHO# 00pa3oBaTenbHON IporpaMMe.

11. JJIs1 OBYYAIOHIIUXCS C UCITIOJIb30BAHUEM JIUCTAHLHUOHHBIX
OBPA3OBATEJIbHBIX TEXHOJIOT M


http://elibraru.ru/defauitx.asp.–Научная%20электронная%20библиотека%20ELIBRARY.RU
http://window.edu.ru/unilib.–
http://biblioclub.ru–университетская/
https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=13&ved=0CCUQFjACOAo&url=http%3A%2F%2Fwww.chem.msu.ru%2Frus%2Flab%2Forganic%2Ffox%2Fchim-water-safety.ppt&ei=dta4U9msFIWm4gTmv4C4BQ&usg=AFQjCNHeCGd3uEdsSOjHYkcKhTYKyrIv3A&cad=rjt
https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=15&ved=0CDMQFjAEOAo&url=http%3A%2F%2Fwww.coldwar.ru%2Frvo%2F072009%2Fhimicheskaja-i-biologicheskaja-bezopasnost-rossiyskoy-federacii.php&ei=dta4U9msFIWm4gTmv4C4BQ&usg=AFQjCNFc1pdO1jvHU7nYzh_j7x1n_caFEQ&cad=rjt
https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CCEQFjAB&url=http%3A%2F%2Fexpert-52.ru%2Fekologiya%2Fproekt-ocenka-vozdejstviya-na-okruzhayushhuyu-sredu-ovos%2Fceli-i-zadachi-ovos.html&ei=yQepU67zCan_ygPYkoKIDA&usg=AFQjCNF32x6gaLLvf8DjXYu4yyA9flHtPA&cad=rjt
https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CCEQFjAB&url=http%3A%2F%2Fexpert-52.ru%2Fekologiya%2Fproekt-ocenka-vozdejstviya-na-okruzhayushhuyu-sredu-ovos%2Fceli-i-zadachi-ovos.html&ei=yQepU67zCan_ygPYkoKIDA&usg=AFQjCNF32x6gaLLvf8DjXYu4yyA9flHtPA&cad=rjt
https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&ved=0CEkQFjAI&url=http%3A%2F%2Fwww.complexdoc.ru%2Fntdpdf%2F481975%2Fposobie_po_otsenke_vozdeistviya_na_okruzhayushchuyu_sredu_(ovos)_pri_razrab.pdf&ei=yQepU67zCan_ygPYkoKIDA&usg=AFQjCNGdIYiFvsNEpoHnGYmjTu5K_uHeNA
http://www.complexdoc.ru/.../posobie_po_otsenke_vozdeistviya_na_okruzhay

[Ipy wWcmonb30BaHUM DIEKTPOHHOTO OOYYCHHS] W JUCTAHIIMOHHBIX 00pa30BaTEbHBIX
texnosoruii (gaiee 0 u JIOT) 3aHATHS MOTHOCTHIO WJIM YaCTUYHO TPOBOJATCS B PEKUME
ornaiiH. O0bEM TUCIHUIUTUHBI U PaCHpeeICHUe HArpy3Kd MO BUAAM PabOT COOTBETCTBYET II.
4.1. Pacnpenenenue 0auioB COOTBETCTBYET 1. 6.2 MO0 MOXKET OBITh U3BMEHEHO B COOTBETCTBHUH
¢ pemenuem kadenpsl, B ciaydae nepexoga Ha 90 u JIOT B mpomecce oOyuenus. PemeHue
kadenpsl 00 UCMOJIb3YEMBIX TEXHOJIOTHSIX U CUCTEME OLEHUBAHUS JOCTMXKCHUN 00ydaromuxcs
MPUHUMACTCS C YIETOM MHEHHS BEAYIIETO MPErojaBaTelis U JOBOJAUTCS JJO 00yJarOIIUXCS.



AHHOTaIMs K pabouyeit mporpaMme AUCHUILTAHBI
XUMMUS OKPYKATOIIEN CPE/IbI
o0pa3oBaTeNbHON MPOrpaMMBbl BBICIIETO OOPa30BaHUs —
porpamMmsbl OakajiaBpuarta
20.03.01«TexnochepHas 6€30MacHOCTh
HaIpaBJIECHHOCTh: be30macHOCTh KU3HEAEATEILHOCTH B TEXHOChEpE
@opMbl 0O0yUEHHS: OYHAs, 3a0YHAS
Tpynoemkocts muctmrmnabl: 3 3E (108 akamemuueckux 4acoB)
Cemectp: 3 (ouHas, 3ao4yHass ¢opma oOyuenus), PopMa MPOMEKYTOUHOMN
aTTecTalu: JK3aMeH
Conepxanue JUCHUTUIAHBI
DU3NKO-XUMUYECKHE MPOIECChl B atMochepe, PUNKO-XUMUIECKHE MPOIIECCHI B
ruapocdepe; DOUBUKO-XUMUYECKHE TMPOIECChl B TOuBe;, Mwurpamus U
TpaHchopMals MpUMEce B OKpYKaromiell cpese; AHTPOIOTeHHbIE HapYIIECHUs
KPYTOBOPOTOB AJIEMEHTOB B MpUpoie; PalnoHyKINABI B OKpYKaIOIIEH cpejie
[enssMu OCBOCHUS TUCIMIUIAHBI « XUMHUS OKPYKAIOUIEH CPeNIbl SIBIISIOTCS:
O3HAKOMJICHHE  OOY4YalOIIMXCS C  KOHIENTYyaJlbHBIMH  OCHOBAMU  XUMHUHU
OKpYXarolIel Cpelbl KaK COBPEMEHHOM KOMIUIEKCHOM HayKH, W3y4aroulen
XUMHUYECKHE TPOIIECChl, MPOTEKAIoUMe B pa3IMYHBIX Treocdepax 3emMiu;
dbopMHpOBaHUE TIPEACTABICHUA O B3aWMOCBSI3aHHOCTH MPUPOIHBIX (PU3NUECKUX,
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