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1. OFBEM JUCIHMUIIVIMHBI B 3BAYETHBIX EJUHULIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPENOJABATEJIEM U HA CAMOCTOSATEJIBHYIO PABOTY

33ET
OO01mmast TpyA0eMKOCTh
YacoB no yueOHOMY IUIaHy 108
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 10
caMoCTOsITebHAs paboTa 94
4aCOB Ha KOHTPOJIb 4

Pacnpeaeneﬂne YacCoB JUCHMILINHBI 110 KypcaM

Kypc 3
Bun 3anaruit i | PO Hroro
Jlexun 4 4 4 4
IIpakTuyeckue 6 6 6 6
Hroro ayn. 10 (10 |10 |10
KonraktHas padora |10 |10 (10 (10
Cam. pabota 94 194 |94 (94
Yacel Ha KOHTPOJIb 4 4 4 4
Hroro 108 | 108 | 108 | 108
Bunas! KOHTpoOIIA Ha Kypcax:
3auer 3 ceMecTp

KontponbHas pabora 3 ceMecTp




2. IEJI1 OCBOEHMUSI JUCLIUTIJIMHBI (MOY.I5)

2.1 | n3y4eHne XUMIYECKHUX MPOLECCOB, ONPEICIISIONINX COCTOSHIE M CBOHCTBA OKPY KaroIIeH cpeasl — aTMochepsl,
runpocdepsl, TUTOCHEpPHI.

3. MECTO JUCIIAIIVIMHBI MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.0

3.1 | TpeGoBaHus Kk npeABaAPUTEIbHOI HOATOTOBKE 00y4al0ILerocs:

3.1.1 [Teorpadus

3.1.2 | O61ias 3xoorust

3.1.3 | O3HakoMuTENbHAS IPAKTUKA

3.1.4 | [TouBoBeACHHE

3.1.5 | ®usuka

3.1.6 | buonorus

3.1.7 | Maremartuka

3.1.8 | Xumus

3.2 | ucuuminHbl (MOIYJ14) M IPAKTUHKH, JJI51 KOTOPBIX 0CBOEHHE TAHHOH JNCUMIJIMHBI (MOIYJIs1) HEOOXOUMO KaK
npeiIecTBYOIIee:

3.2.1 | bBuopa3noobpasue

3.2.2 | Hayuno-uccnenoBatenbckas padbora (I0ydeHne IepBIYHBIX HABBIKOB HAYIHO-HCCIICA0BATEIILCKOM PabOThI)

3.2.3 | [Ipupogomnonb3oBaHue

3.2.4 | YueOHas TexHOMOrndeckas (IpoeKTHO-TEXHOIOTHYECKas) IpaKTHKa

3.2.5 | Okonorus pacTeHUi, >)KUBOTHBIX 1 MUKPOOPTaHM3MOB

3.2.6 | buoreorpadus

3.2.7 | Hayuno-uccnenoBarensckas padbora (HIP)

3.2.8 | Texnonoruueckas (MpOEKTHO-TEXHOJIOTMYECKAsI) IPAKTUKA

3.2.9 | 3amuTa BBITYCKHOH KBaNH(UKAINOHHON pabOThI, BKIIIOYAs TIOATOTOBKY K IPOIIEAYPE 3alIUTHI ¥ HPOLEAYPY 3alIUThI

4. KOMIIETEHIINHA OB YYAIOIIETOCSI, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCIUTLIAHBI
(MOJY.JIST)

OIIK-1 : CnocoGeH npuMeHATh 0a30Bble 3HAHUS (PYHIAMEHTAJIbHBIX Pa3le/10B HayK 0 3emJie, eCTeCTBEHHO-HAYYHOI0 U
MATEeMATHYEeCKOr0 HUKJIOB IIPU PElICHUH 32124 B 00/1aCTH 3KOJI0TMH U IIPHPOJOII0/Ib30BAHUS

OIIK-1.2 : YMeTb npuMeHsTh 6a30BbIe 3HaHUS (PyHIAMEHTAIBHBIX HAayK O 3eMJle IIPU PEeIIeHNH 3a1a4 B 00JIaCTH SKOJIOTHU H
MIPUPOJONOIB30BAHUS

OIIK-2 : Crioco0eH UCNoJb30BaTh TEOPETHYECKHE OCHOBBI IKOJI0THHU, T€0IKOJIOTHH, MPHPOI0NOIb30BAHNUS, OXPAHBI
NMPUPOABI M HAYK 00 OKpY:Kalolleii cpeae B Mpod)ecCHOHAIBHOM JeATeILHOCTH

OIIK-2.2 : YMeTb NpUMEHSTD JJIsl peLIeHHs IPAKTHYECKUX 33/1a4 AKOJIOTUYECKH COaNaHCHPOBAHHOTO MIPUPOIOIIOIB30BaAHHS
TEOPETUYECKHE OCHOBBI 1 METO/IBI IIPUKIIATHBIX IKOJIOTHUECKUX JUCLUIUINH

5. CTPYKTYPA U COJIEP)KAHUE JUCLOUILTAHBI (MOIY.JIST)

Kon HaumeHoBaHue pa3aesioB u Cemectp / | Haco | Unaukatopsl | Jluteparypa | HHTepakr. [Ipumeuyanue
3aHATHSA TeM /BUJ 3aHATHA/ Kype
Pasgen 1. Beenenue
1.1 IIpenmeTt u OCHOBHBIE OHTHS 3 1 OIIK-1.2 JI1.1 J11.2 0
XUMHUH OKPYIKaIoIIEH cpepl, OIIK-2.2 JI1.3
XUMHUYECKUE 3TIEMEHTHI B JI1.4J12.1
6uochepe 2.2
/JTex/ JI2.3J13.1
2132
1.2 Buoreoxumudeckne IUKIIBI u 3 1 OIIK-1.2 JIT.1 JI1.2 0
ux KOJIMYECTBEHHAs! OIIK-2.2 JI1.3
XapaKTePUCTHKA. JI1.4J12.1
CocTaBJIeHHE ITUKJIOB a30Ta, J12.2
yraepoaa u gpocdopa JI2.3713.1
HcTouyHnKy XUMHYECKOTO 2122
3arpsA3HEHUs OKPYKAOIIEH Cpebl.
OcHoBHbIE
3arpsA3HAOLIME BEIIeCTBa
Mp/




Pazpnes 2. Xumus atmocdepsl

2.1 Xumust atmMochepsl. CTpoeHue u OIIK-1.2 JI.1J11.2
XUMHUYECKHUH COCTaB aTMOCQEPHI. OIIK-2.2 JI1.3
Hctounnku JI1.4J12.1
3arps3HEeHUs aTMOC(EpHI. J12.2
OCHOBHBIE 3aTrpsI3HUTENIN BO3AYyXa. JI2.3713.1
XuUMHUS BEpXHUX CIIOCB 21032
aTMoc(epsl. XuMus
CTpaTOC(HEpHOrO 030HA.

XuMUsI HIKHUX CIIOEB
atMocdepsl. Tpornocdepa kak
TI00ANbHBIA OKUCITUTEIBHBIN
pesepByap. OCHOBHBIE
PEaKIMOHHO-CIIOCOOHBIE YACTHLIBI
B Tponocdepe. Knaccudaecknii u
(hOTOXUMHUYECKHIA CMOT.

/JTex/

2.2 CoennHeHus cepbl B OIIK-1.2 JIT.1JI1.2
aTMocdepe. CocrapneHue OIIK-2.2 JI1.3
ypaBHEHUI peaxuui J11.4712.1
MIpeBpaILeHUi COeAUHEHHN Cephl. 2.2
Pemenue 3anau. JI2.3J13.1
CoenunHeHus a30Ta U yIiaepojaa B 21032
atMmoccepe. CoctaBneHue
YpaBHEHUN peaklnii
TIpeBpaIleHus COSMHECHUH a30Ta.

Pewenne 3anay.
Mp/
Pasnen 3. Xumus ruapocdepsi .

3.1 Xumust runpocdepsl. [IpupoHbie OIlK-1.2 JIT.1J11.2
BOJIbI, X BUJIBI U COCTaB. OIIK-2.2 JI1.3
OcHOBHBIE JI1.4J12.1
PaBHOBECHS IPUPOIHBIX BOJ. J12.2
XUMHUECKOE 3arpsi3HEHNE J12.3713.1
pUpOHbIX BoJ. CTOUHBIE BOJBI, 2152
OCHOBHBIE IPOLIECCHI MUTPALIUH U
TpaHc(HOPMAINH 3aTPI3HAIOIIIX
BELIECTB B IPUPOIHBIX
BOJIAX.

IIpo6nemMbl BOJOOYUCTKH U
BOI000PaOOTKH. METOABI OUUCTKH
CTOYHBIX BOJI.

[IuTtheBas Bona.

/JTex/

32 Knaccudukarus npupoHbIX BO/I. OIIK-1.2 JIT.1 JI1.2
Pemenue 3amau. CocraBneHue OIlK-2.2 JI1.3
(hopMyJT HOHHOTO COCTaBa JI1.4J12.1
TIPUPOIHBIX BOJ. J12.2
duznyeckue U XUMHUECKHe JI2.3713.1
oKa3aTelId Ka4eCcTBa BOILI. 2192

Oripenienenue 3amaxa,

[[BETHOCTH, MyTHOCTH BOJIBI,
JKECTKOCTH M OKMCIIIEMOCTH BOJIBL.
Mp/

Paznen 4. Xumus aurochepnl




4.1 XuUMUYecKun COCTaB 3 1 OIIK-1.2 JI1.1 J11.2 0

JUTOCHEPHI. OIIK-2.2 JI1.3

Munepaisl u JI1.4J712.1
TOpHBIE  TIOPOJBI, 2.2
[Ipoucxosxaenue u COCTaB MOYB. J12.3J13.1
XUMHUECKHE CBOMCTBA TTOYB. 2132

XuMH3amus celIbCKOT0 X035IHCTBa
U ee BIHMSHUE Ha OKPYIKAIOIIYIO
cpeny.

3arpsizHenue mouB. OCHOBHEIC
KJIACCHI BEUIECTB, 3arpsI3HSIOIINX
TIOYBEHHBIN ciioil. Murpanus u
TpaHchopManus 3arpsI3HIIOIINX
BEIIECTB B IIOYBEHHOM CJIOE.
I'eoxumuueckue OGapsepsl.
PexynbpTuBanus noys.

/JTex/
4.2 XUMHYECKHE CBOWCTBA TIOYB. 3 1 OIlK-1.2 JIT.1J11.2 0
OnpeneneHne XUMHUECKUX OIIK-2.2 JI1.3
nokasarenei mous. /TIp/ JI1.4J712.1
J12.2
J12.3713.1
2132
Paszgen 5. CamocTosiTeIbHASA
pa6ora
5.1 N3ydenue TeopeTn4eckoro 3 94 OIIK-1.2 JI1.1J11.2 0
MaTrepuana. OIIK-2.2 JI1.3
ITonroroBka K MpakTUYECKUM JI11.4J12.1
3aHsaTHsIM. KoHcniekTupoBanue J2.2
y4eOHOI TuTepaTypsl JI2.3713.1
/Cp/ 2122
5.2 M3yueHue TeopeTnyeckoro 3 4 OIIK-1.2 J1.2 0
Matepuana /3a4ét/ OIIK-2.2 JI1.3712.1
J12.2J13.1
2122

6. POHJ OIEHOYHbIX CPEACTB

6.1. KonTpoabHbIe BONPOCHI M 32 JaHUS

3AJAHIA U1 KOHTPOJIBHOU PABOTBI CTYIEHTOB

3A0YHOU ®OPMbI OBYUEHM A

Teoperuueckue BOIPOCHI

1 Knaccudukanus BemecTs Mo XapakTepy BO3JCHCTBUSA Ha JKHBBIE OPraHU3MBI

2 KpyroBopoTs! BemecTB, UX KiacCH(UKALMS

3 Krnaccudukanms XMMHYECKHX 3JIEMEHTOB, BXOJISIINX B )KHUBBIE OpraHM3MEI (110 BepHanckomy)

4 Kpyrosoport yriepozna

5. JlokanpHOE, pernoHaIbHOE U TI00aNbHOE 3arpsi3HEHUE OKpYKarolleil cpenpl

6 Krnaccudukanms XMMHAYECKHX JIEMEHTOB IT0 3HAYMMOCTH IS JKHU3HenesTeNnbHOCTH (1o KoBamsckomy)
7 Kpyrosopor azora
8 3arps3HeHue OKpy’Karollel cpesibl U BUIBI 3arpsi3HEHUN
9 XUMHUYECKHIA COCTaB aTMOC(HEPHI

10. CrpaTocdepHBIii 030H, ero 00pa30BaHHUE W Pa3IOKCHUE

11. I'unore3bl NPOUCXOKAECHUSI O30HOBBIX ABIP

12. ®peoHbl U UX BIUSHHUE HAa OKPYXKAIOILYIO CPEny

13. Krnaccndecknii IOHIOHCKUI CMOT, €ro 00pa30oBaHUE U BIMSHHE Ha OKPYXKAIONIYIO CpeILy
14. Oxcupsl cepsl B aTMoc(epe: HCTOUYHUKH U TPEBPAICHUS

15. Oxkcuppl yraepoaa, UX UCTOYHUKHM U BIMSHHE Ha OKPYKAIOIIYIO Cpery

16. Kucnornsle ocanku, uX NpUYMHA U IOCIEACTBUS

17. ITapanKoBEIi 3 dexT 1 MapHIKOBBIE T'a3bl

18. DOTOXMMHUYIECKHI CMOT, €T0 00pa30BaHKE W BIMSHUE HA OKPYXKAIOILIYIO Cpeay
19. Oxcuppl a30Ta B aTMoc(epe: UCTOYHUKU U TPEBPALLCHHS

20. Adpo301H, UX KIacCH(UKAINI U TPOUCXOXKICHUE

21. A»5p030IIbHOE 3arps3HEHUE U €0 MOCIEACTBUSA

22. OCHOBHBIE paBHOBECHS MPUPOIAHBIX BoI (pH, KUCIOTHOCTD U ILEIOYHOCTH BOIBI)
23. VYrosnpHas Kuciota U GopMBI ee coIepiKaHus B IPUPOIHBIX BOJAX

24, OCHOBHEIC BUIbI 3arpsA3HCHUA BOABI U UCTOYHUKHU MX MOCTYIUJICHUSA B BOJHYIO CpENY




25. DopMBbI CyIIECTBOBAHUS 3arpsA3HAIOIIMX BELIECTB B BOJHBIX CpeAaxX M OCHOBHBIE MPOLIECCHl UX MUIPALMK B IPUPOIHBIX
BoJax

26. OCHOBHBIE TIPOLIECCHI TPaHC(HOPMAIIUHU 3arpsI3HSIIONIUX BEIIESCTB B MPUPOJHBIX BOAAX

27. BozgelicTBue 3arpsA3HAONIMX BELUIECTB Ha BOJHBIE OPraHU3MBI

28. CTouHbIe BOJBI, UX THUIBI. BBITOBBIE CTOYHBIE BOABI: COCTAB M BIMSHUE HA OKPYXKAIOLIYIO Cpeay
29. [IpoMmblIITIEHHBIE CTOYHBIE BOJBI, HX COCTaB U BIHUSHUE HA OKPYXKAIOLIYIO Cpeay

30. ®duznyeckue Moka3aTeu KauecTBa BOJIbI

31. XHUMHUYECKHE MOKa3aTeJIN Ka4eCcTBa MUTHEBOM BOIbI

32. MuHepanbl, ©X OCHOBHBIE KJIACChI

33. ITousa, ee cocrar

34. HNoHoOOMEHHBIE W KUCIOTHO-OCHOBHBIE CBOMCTBA MOYB

35. ['opHble mOpoaBl, MX OCHOBHBIE BUbI

36. [MecTHuapl, UX KIacCUPUKAINS

37. I'eoxumuueckass MUrpanys 1 €€ OCHOBHBIE TUIIBI

38. I'eoxumuueckue Gapbepsl, X TUIBI B IOYBCHHBIX Cpelax

39. 3arpsi3HEHUE MOYB TSHKEIBIMU METaJUIAMU

40. OCHOBHBIC KJIACCHI BEIECTB, 3arps3HSIONINX MOYBSHHBIA CIIOW , © HCTOYHUKH UX TOCTYIUICHUS
3amauun

41. IIpu ouMCTKE CTOYHBIX BOJ, COACPKALIMX OPTaHUYECKHE BEUICCTBA, METOJOM OPOJKEHHMS BBIICIUIICS a3 C IUNIOTHOCTHIO

o kucnopony 0,5, conepaxanuii 75% yraepona, 25% Boaopoa U UCIOIb3yEMbIH Ha BOLOOYUCTUTEIBHBIX CTAHIMIX KaK OpIoYee.
UYro 310 3a ra3? Ykaxure ero Gpopmyiy.

42. Xi10p, NpUMEHsIeMBIN TS Ie3UH(EKIMN MUTHEBOW BOJBI, MOIYYAIOT SJICKTPOIM30M paciuiaBa Xjopuaa Hatpus. [lomumo
ra3000pa3HOTro XJI0pa MPH IEKTPOIIN3E XJIOPHIa HATPUI 00pasyeT cs )KUAKAI MeTaTMIeCKUi HaTpHil.
43. Kaptodens, BeipameHHbIH BOIU3H IIOCCE, BCETNIa COASPIKUT BEChMa SIOBUTHIE COCTUHEHUS CBUHIIA. B mepecuere Ha

MeTasul B 1Kr Takoro kaptodeins 6bu10 oOHapyskeHo 0,001 monb cBuHIa. Onpenenute, BO CKOJIBKO pa3 MPEBBIICHO MIPEIeTbHO
JIOIyCTHMOE COZIepKaHNe CBHHIIA B OBOIIAX, 3HAYEHHE KOTOPOTo paBHO 0,5Mr/kr?

44. Jlnokcua cepbl 00pa3yeTcss B OCHOBHOM TIPH CXKUTAHWU TBEPJIOTO TOIUIMBA HA TEIUIOBBIX JIEKTPOCTAHIHUAK. DTO
6ecIBEeTHBIH ra3 ¢ Pe3KUM 3alaxoM, OH CHIIBHO Pa3pakaeT CIM3HCThIC 000JI0UKH I1a3 U AbIXaTeNbHBIX MyTeil. Hanmune nuokcuna
cepbl B aTMoc(epe — IPUYNHA KMCJIOTHBIX J0XK/IEH, MOCKOJIBKY MO ACHCTBHEM KHCIIOPOia BO3yXa U BOJbI JUOKCHU]] CEpPbl
MpeBpaIacTcs B CEpHYO0 KUcaoTy. OIHAKo Jaleko He BCe MPOM3BOJICTBA, B BEIOPOCAX KOTOPHIX COJACPIKUTCS THOKCH] CEPBI, HMECIOT
COBPEMEHHBIC COOPYKCHUS IS Ta30049UCTKH. Yare mprMeHsieTcs pa30aBiIeHHe BEIOPOCOB YHCTHIM BO3AYXOM HIIM PACCEUBAHUE UX
B BO3/YILIHON Cpejie MyTeM yCTPOHCTBA ABIMOBBIX TPYO OOJBIION BBICOTHL. Y CTAaHOBJIEHO, UTO IIpH BeicoTe TpyOs! 100 M Ha
PAcCTOSHUY 2 KM OT IPEAIPHATHS COJEpKaHUE JUOKCH A CEPBI B BO3/LyXe paBHO 2,75 Mr/mM3. Bo ckoibKo pa3 3TOT HOKa3aTesb
MpEeBBIIIAET 3HAYCHUE PEISIIFHO IOIyCTUMOH KOHIIEHTPAIuH, paBHoe 7,8:10-6 Momb/M3.

45. Ha nedrenepepabaTsiBaronieM 3aBojie U3-3a MOJIOMKH IPOU3OIIET aBapUHHBIN BRIOPOC HEPTEHIPOIYKTOB B OnrKaiiiee
03epo. Macca cOpoIIeHHbIX MPoAyKTOB cocTaBria 500 Kr. BEDKUBYT J1n pbIObI, OOUTaIONME B 03€pe, €CIIH N3BECTHO, YTO
npuMepHast macca Bojbl B 03epe 10000 1. TokcruHast KOHIICHTpaIUs He()TePOYKTOB Ui pbIO cocTasisieT 0,05 mr/m.

46. UToOB!I MPUTOTOBHTH OOPIOCCKYIO CMeECh (TIpernapaT NpoTHB (HUTOPTOPE — FPHOKOBOrO 3a00JIEBaHHS OTOPOJHBIX
pacTeHwuii), ucnoiab3ytoT MenHbIN Kynopoc CuSO4-5H20. PaccunTaiite 4uciio aTOMOB KHCJIOPOAa U BOAOPOIA, KOTOPHIE
conepxkarcs B 350 r aToro BemiecTsa.

47. B cyTku genoBek BABIXaeT MpUOIM3UTENBHO 25 Kr Bo3myxa. Ha kxaxmere 100 kM myTH aBTOMOOMIB pacxomyer 1825 kr
kucnopopa. CKOJIBKO CyTOK CMOJKET JABIIIATh YeJI0BEK BO3AYyXOM, €CIIH OJHA U3 MaIIuH npoeaeT Ha 100 kM MeHbIIe?
48. Takue BuIbI pbIO, Kak (opeb U Xapuyc, O4eHb YyBCTBUTENIBHBI K 4uCcTOTE BoAbl. Ecim B 1 11 mpuposHOii BOzbI

cozepkutcs Bcero 3-10-6 MOib CepHOM KUCTIOTHI (KOTOPast MOXKET MOMACTh B PEKH C IIPOMBIIIICHHBIMI CTOKaMH HITH 33 CYET
KHCJIOTHBIX JIOXKJICH), TO MaJbKH 3TUX PBHIO MOrn6aroT. BeraucimTe Maccy cepHoi KHCIOTHL B 1 J1 BOABI, KOTOPast IPECTaBIISAET
co0oi CMepTETbHYIO 103y AJIS MaJbKoB (OpENU U XapHyca.

49. ®ochun nunka (Zn3P2)BecbMa SM0BUT M UCIOIB3YETCs JUIst OOpLOBI ¢ rpei3yHaMu. JletanbHas 103a Uil cpeHel cepoi
KpBICHI cocTaBisieT 20,56 Mr, a muist Meimu — 4,1 Mr. Kakoe KoiamdecTBO MBIIIEH U KpbIC MOXKET MOTHOHYTH OT 0,16 MMoIb Gocdrna
LIUHKA?

50. VY HEKOTOpBIX Yepenax M MOPCKHX MTHI[ UMEETCs CIelHanbHas Kene3a JUlsl OINpPEeCHEeHUsT MOPCKOil BoJbI, MOCTymnaroleil B
OpTaHM3M, U JUTSI BEIBEICHHS coJiei U3 kpoBu. CoIH B BHJIE KPETIKOTO paccoia (551/11) BEIIETSIOTCS N3 OpraHu3Ma: y depenax — u3
I11a3, a y ITUll — ¢ KOHYUKa Hoca. Onpenenure Maccy coseil, KOTopble conepkarcs B 10 M BBIAEIAIOIET0OCs paccoa.

51. IlepBBIM KpOoBe3aMeHHUTENEM, KOTOPBIM BOCIIOIB30BAIUCH XUPYypru emé B 1960-x rr., 6611 0,85%-b1it BomHBII pacTBOp
XJIOpHUJla HaTpHsl. BerauciiTe KOMMYIecTBO BEMIECTBA XJIOpHa HaTpHs, HeoOXxoquMoro ais noimydenus 550,6 T pacTBopa, MaccoBas
noiist conu B KotopoM 0,85%.

52. IMpu cxxuranum 2 T OZHOTO U3 KOMIOHEHTOB raickoi pyIsl — cynb(uaa nuHKa, comepxaiero 3%  HEroprodux
npuMeceii, 00pa3oBaics 3arpsA3HSIONMN aTMoc(epy ropoaa cepHUCTBIH ra3. Onpenenure 00bEM 00pa30BaBIIETOCs Ta3a U
MPeITOKUTE dPPEKTHUBHBIE CIIOCOOBI 00e3 BpexkuBaHus okcuaa cepsl (IV).

53. B cTouHBIX BOmax XMMHKO-(apMaIeBTHIeCKOro KoMOrHaTa Ob11 00HapysxeH xiopuna pryta HgCl2, koHneHTparms
KOTOPOTo cocTaBMia 5 Mr/i1. JlIst ero OUUCTKHU PELININ IPHMEHUTh METOJ OCaXAeHHs. B kauecTBe ocaguTels HCIOIb30BaIH
cynbdun Hatpus (Na2S) maccoit 420 . BynyT i1 10CTaTOYHO OYHMIICHBI CTOYHBIC BOJIbI, YTOOBI JOMYCTHTh UX COPOC B COCETHHI
BonoeM, coaepakamuii 10 000 m3 Boxer? TTJK (HgCl2) = 0,0001 mr/n. O6sem crounbix Bog 300 m3.

54. ITpu mpou3BoACTBE cepbl aBTOKJIABHBIM METOJOM HEH30E€KHO BBIICISAETCS OKOJIO 3 KI' CEpOBOAOPOJa Ha KaXKIyI0 TOHHY
nonyudaeMoi cepbl. CepoBoIOPOA — YPE3BbIUAIHO STOBUTHIN ra3, BBI3bIBAIOIINII TOIIOBOKPYKEHHUE, TOIIHOTY U PBOTY, a IPU
BIIBIXaHWH B OOJBIIOM KOJMYECTBE - TOPAKEHHE MBI CEpIia U CyJ0POTH, BIUIOTh IO CMEPTEIBHOTO Mcxoaa. Kakoi o0seM
cepoBoIOpoa (IIpH H.y.) HEOOXOIMMO MOTTIOTHTE B CHCTEMaX Ta3009HCTKH IIPH TOTydeHuH 125 T cepsl Ha XuM3aBoje?

55. B mpupoze nocToSHHO MPOUCXOIUT KPyroBOPOT OMOTEHHBIX AJIEMEHTOB: YIIIepoja, BOAOPOa, Kucnopoaa, Gocdopa,




a3oTa u Jp. YenoBek B mpolecce CBOeH AesITeNIbHOCTH BMEIIUBAETCS B KPYTOBOPOT BEIIECTB, UCTIONIB3YS MUHEPAIbHOE CHIPhE Ui
cBoux Hyxa. Kakas macca yrnepozaa nomxaa npesparutbest B CO2, 4ToOBI OMyYUTh | 1 MUHEPAIBbHOH Ta3MPOBAHHON BOJIBI C
KOHIICHTpAIHEeH yIrIeKuciIoTs 2%, p=1r/cM3.

56. Vcropuku mosararoT, 94TO CIIydad OTPaBJICHHS COCAMHCHMSAMH CBHHIA B [IpeBHeM Pume Oblam 00yCIIOBIECHBI
UCTIONBb30BaHUEM CBHHI[OBBIX BOJOMPOBOAHBIX TPYO. CBHHEI] B IPHCYTCTBUU JUOKCHA yTIIepoa B3auMoaeiicTByeT ¢ Bonoi. [Ipu
3TOM 00pazyeTcsi paCTBOPUMBIHA THIPOKapOOHAT CBUHIIA:

Pb + CO2 + H20 = PbCO3 + H21

PbCO3 + CO2 + H20 = Pb(HCO3)2

KaTnoHb! CBHHIA HE IPHHOCST BPE/a 3710POBbIO, €CIIM UX coziepkanue B Boje He npesbimaet 0,03 mr/it. Bo ckonbko pas oHO 66110
TPEBBIIICHO, €CIIH CUUTATh, 9TO 1 JIUTP BOIOMPOBOAHOM Boabl copepxain 0,0000145 moms Pb2+ ?

57. CropoBbie TpuObI (0OPOBUKH, TOJOCHHOBUKH M TIOJ0EPE30BUKN) HAKAIUTUBAIOT OpoM. MaccoBast 1ot 6poma B 3TUX
rpubax npumepHo 1,4 - 10-3 %. Paccuuraiite, kakas Macca 6poMa cofep:KuTcs B 1 T Takux rpudoB.
58. Mopckyro BOIY HCIONB3YIOT MUl Mody4eHus Opoma. [locie yacTHYHOTO MCTapeHHsT BOABI Yepe3 IOIyYeHHBIH paccol

TPOITYyCKAIOT XJIOP. 3aTeM OpOM HM3BIIEKAIOT C IOMOIIBIO BOASHOTO Mapa. OTAEISIOT, eperoHsIoT U cynraT. CKOJIBKO JINTPOB BOABI U3
MépTBoro Mops, cojepkaHre OpOMUA-HOHOB B KOTOPO#t 5 /11, moTpedyercst as nomayderus 160 r 6poma?

59. Kocmernueckast Imyipa — BEJIMKOJICTIHBIH aJicOPOCHT Bilary, €€ BOJOIMONIOMIAIONIAsl CIIOCOOHOCTh 00ECTICUBACTCS
BXOJIAIINMH B COCTaB PHCOBBIM KpaxMaJioM, CT€apaToM ITHHKa, OKCHIAMH IIMHKA U THTaHa. OIpeennTe Maccy OKCHa IIHHKA,
KOTOPBIif HEOOXOANMO B3STh IS HOMyUYeHHUS | KT Iy Iphl, €CI MaccoBast 1oiist ero cocrasiser 0.01%

60. MaccoBas gons ocdopa coctaBnser mpumepHo 1% oT maccsl Tena yenoBeka. PaccuuTaiite maccy ¢ochopa B Barem
opraHu3Me. B KakoM KoJIM4ecTBe IUIaBJICHOTO ChIpa ¢ MaccoBoil nonei ocdopa 0,8% conepxuTes Takas ke Macca ero, Kak B
BalleM opranusme?

61. Ypoxaii kapTodenst yHocuT ¢ | ra moussl okono 200 Kr XUMHYIECKH CBS3aHHOTO a30Ta. Kakyro Maccy a30THOTrO
y0OpeHHs Ha/lo BHECTH Ha | ra HariHu, YToObl BO3MECTHTh yObUIb a30Ta HUTPATOM aMMOHHS, €CJIM MaccoBast 10715 €To B
ynoopenuu coctapiusiet 32%?

62. B pesynbraTe cropaHus cepocoaepiKalnx BemecTB odpasoBanochk 448 1 (H.y.) okcuaa cepsl (IV). Omnpenenurte maccy
CEepHOI KUCIIOTHI, KOTOPast MOXKET MOIYIUThCS U BBIIACT B BUJE KHCIOTHOTO JOXKIS, eClii e€ BhIXoA cocTaBisaeT 70% ot
TEOPETHYECKU BO3MOIKHOTO.

63. O nHapkotudeckoMm jeiictun okcuna azota(l) N20O («Becensimiero ra3a») 0buto n3BecTHO emE B konme XVIIIB., HO ms
00e300IMBaHH €T0 CTaIN UCIOJIB30BaTh JHIIb B CEPEAUHE CIEAYIOLIEro Beka. ['a3 1 cerogHs B apceHale aHeCTe3UOII0TOB, XOTs
IIMPOKOMY €ro NPUMEHEHHIO MELIaeT He0CTaTOUHOE pacciadieHne MbI pu ero aeictsun. O6pr9HO N20O NpHMEHSIOT BMECTE ©
KHCJIOPOJIOM, TIPUYEM TIOTHOCTh 3TOW Ta30BOM CMecH 1Mo reynio paBHa 10,4. YcraHOBUTE 00BEMHYIO JTOJIO «BECEISIIETO ra3ay B
CMECH.

64. B nacTosmee BpeMst MypaBbHHYIO KHCIOTY MMOIY4alOT U3 MPUPOJHOrO ras3a IMyTeM KaTaTUTUYeCKOTO OKHCIICHHS

coziep KaIerocs B HeM MeTaHa. Berancnure 00beM MpupoaHOro rasa (1. y.), He0OXOANMOTO JUIsl OTyYEHHs MypPaBbUHON KHUCIOTHI
Maccoit 69 T, ecn oObeMHast oy MeTaHa B HeM pasHa 0,95. OnpenennTe npenMyIiecTBa JAHHOH TEXHOJIOTHH 110 CPAaBHEHHIO C
METOJIOM IOIy4YEHHs MyPaBbHHON KHCIOTHI ITyTeM Pa3IokeHUs (popMHaTa HATPUS CEPHON KHCIOTOH P OXJIAXKICHUH PAacTBOpA.
65. Hakormuienne yriaekucioro rasa B atMoc)epe CTaHOBUTCS ONACHBIM 3arpsi3HEHHEM — IPUBOIUT K IMAPHUKOBOMY 3((eKTy.
Kaxoit 06sem CO2 momamaet B armocdepy npu cxurani 100 r mommstinena (100 mT. Henoab30BaHHBIX TAKETOB)?

66. JIucThs pacTeHUsI MaxOpKH COJEPAKAT JIMMOHHYIO KUCIIOTY, npuMmepHO 3%. Kakas Macca 3€J1€HBIX JIUCTbEB 3TOr0
pacTeHus morpedyercs s Mody4eHHs | Kr TMMOHHOM KUCIIOTBI, €CITH NOTEPH MPH MIPOU3BOACTBE COCTABIAIOT 15 %?

67. B nabopaTtopHbIX CHMPTOBKAX STHIOBBIA crupT cropaeT ¢ BoiaencaueM CO2 u H20. Beruuciute 00bem CO2, KOTOPBIH
HAKOTWJICS B XUMHUECKOM KabuHeTe 00beMoM 288 M3, eciti Ha KakIoM U3 18 cTOIOB 3a BpeMs paboThl YIEHUKOB CTOpaeT 2,3 T
criupta. Paccuuraiite 00beMHyr0 fom0 CO2 ¥ MOSICHUTE, OKaXKeT JIM OH BIMSHHUE HA CAMOYYBCTBHUE yUaIIUXCs, PAOOTAIOMINX B
KaOWHeTe, eCIN y4ecTh, 4To oobemHas qoist CO2 B atMochepHOM Bo3ayxe coctaisieT 0,03%. Ecim ke ero conepikanue
npessImaet 4%, TO IPOUCXOANT pa3Ipa)keHHe AbIXaTeIbHBIX ITyTeH, BOSHUKAIOT IIYM B yIIaX U TOJOBHAS OOJIb.

68. ITJK ¢enona B Mectax Bomomonb3oBanus cocrasiseT 0,001 mr/n. Paccumraiite, BO CKONBKO pa3 KOHIEHTpanus (eHona
Oyznet npessimath [1JIK, ecnu B Bonoem BMecTuMOCThIO 104 M3 cO CTOYHBIMH BOIaMU KOKCOXUMHUYECKOT'O TIPEANIPUATHUS OBLIO
coporieno 47 kr (enona.

69. U3 1 M3 npeBecHBIX OTXOMOB (Cy4bs, ITHHU, KOpA, IIETa, JTUCThsI) MOKHO Nody4dnuTh 60 1 MeTaHona. Paccumraiite Maccy
(opmanuna (40%-ro pacTBopa (hopManbaerua), KOTOpslii MOXKHO MOTYYUTh IPH OKHUCIEHHH YKa3aHHOTO 0ObeMa criupTa (p
(CH30H) = 0,791 r/cM3).

70. OxuH U3 croco0OB OYMCTKH KOKCOBBIX Ta30B OT okcupia a3oTa(ll) — mcmonp3oBanne MeTaHa: 4NO + CH4 -- 2N2 +
CO2 + 2H20. Kaxoit 006M MeTaHa pacxoyeTcs B ac Ha B3auMoeHcTBHe ¢ okcuaoM a3oTa(ll) B ycTraHOBKE 1O OUHCTKE
KOKCOBOTO ra3a npou3BoauTensHocThio 130000m3/4, eciin 1M3 KokcoBoro rasza coneput 6¢cm3 oxcuna azota(ll)?

71. I'a3 A MCTIONB3yIOT NPH OCYIIECTBICHNN WHIATALMOHHOTO Hapko3a. [Ipu 3ToM nepexo] B 6ecCO3HATENEHOE COCTOSIHUE
MPOUCXOIUT OBICTPO, a TPOOYKIAECHHUE — JIETKO. DTOT I'a3 — HCXOAHOE BEIIECTBO JUIS TIOJTyYeHHUs IPYToro cpeacTa b, mpumensemoro
Kak JUIs o0IIero HapKo3a, Tak U Ul MeCTHOTo 00e300/11MBaHusA. Y CTaHOBHUTE (POPMyIIBI OpraHN4ecKuX BemecTs A u b, ecu B xoze
peakimun A +HCl--b  Ha monyuenue 46,44 r Beniectsa b 3arparunu 26,28 r HCI. (B cxeMe peakiiuu yuTeHbI
CTEXHOMETPHYECKHE OTHOLICHUS MEXTy e€ yIacTHHKAMH).

72. ITpupoHsIii Ta3 conepKUT TIaBHEIM 0Opa3oMm Metan CH4, HO B HEM NMPHUCYTCTBYIOT M IMPHMECH, HATIPHMED SIOBUTHIHA
cepoBogopoa H2S — 1o 50 r Ha 1 kr Metana. YToOB! yJanuTh NPUMECH CEPOBOJOPOAA, MOKHO OKUCIUTH €r0 IIEPMaHraHaTOM
kanss KMnO4 B kucnoii cpeze 1o cepsl. Paccunraiite Maccy cepbl, KOTOPYIO MOXKHO TaKMM 00pa3oM BBIACIUTE U3 1 T IPUPOJHOTO
rasza, cofepxamero 95% merana. OnpeiennTe TakKe MacCy CEpHON KUCIOTHI, KOTOpask MOXKET OBITh TIOJIyYeHa U3 3TOU CepEhl.

73. ITpu momaganuu B BOAy HE(Th MOKPHIBAECT €€ TOHYANIIEH IIIEHKOM, YTO BBI3BIBACT rHOEIh MHOTUX MOPCKHX
opranu3MoB. JlorycTrMast HopMa 3arpssHeHus Boabl Herenpoxykramu — 0,005 mr/i. Paccunraiite, kakoit 005EM BO/IBI
3arpsA3HIAETCS €KEroTHO, ECIIM B OKeaH MomaaaeT 2,5 MIIH TOHH He(TEeIPOYKTOB.

74. EsxerogHo BenencTBHe aBapuil Ha He(TEIPOBOAAX M TaHKEPAX, MPOMBIIUICHHBIX U TPAHCIIOPTHBIX BBIOPOCOB, MOWKH
aBTOMAIIIMH, CyJIOB, IIUCTEPH U TPIOMOB TaHKEPOB B MupoBoii okean nonanaet 14 mad T Hegtu. Oqun rpamm HeDTH




(redrenpomykToB) criocobeH oOpa3oBaTh MIeHKY Ha muomaau 10 M2 BoaHOM moBepxHOCTH. OTpeenTe MIOLIab €KEeroJHOTO
3arps3HEHUS] MUPOBBIX BOJIOEMOB.

75. HesakoHHOE 3aXOpOHEHHE PTYTH IPHBEIO K TOMY, UTO €€ COAEpKAaHUE B 1KT TOUBEI HA HEKOTOPOM ydJacTKe
necomnapkoBoif 30861 cocTaBmIo 0,005 moms. ITJIK pTyTr B mouBe paBHO 21 mr/kr. Bo cxomnbko pa3 npessimeno 3auenne [11K
PTYTH B moyBe?

76. B 100 mut BogompoBoiHOM Bozbl HukHeBapTOBcKoro paiiona ooHapyxwuiau 0,51 mr kenesa. XKene3o — He0OXOAUMBIH
MHKPOJIEMEHT, YIaCTBYeT BO MHOTHX METa0OJIMUECKHX IIPOIeccax B OpraHu3Me denoBeka. OxHako M30BITOYHOE TIOCTYIIICHHE
3TOTO JJIEMEHTA CIIOCOOCTBYET OTI0KEHHIO €ro B IeUeHH, KOCTHOM MO3Te, Cele3¢HKe U MOPaKEHHUIO TKaHEH, UTo NPpH HAPYIICHUU
PETYIATOPHBIX MEXaHU3MOB MOXKET MPOSBUTHCS B BUE T€MOXPOMATO3a (3yl U CyXOCTh KOXKHBIX TTOKPOBOB). COOTBETCTBYET /1
nuTheBasg Boaa B bakgapckom paitone tpedboBanusaM 'OCTa, eciu I[T/IK xenesa B Bone 0,3 mr/n? Kak MOXXHO yMEHBIIUTH
coJiepKaHue Kene3a B Boje?

77. B 2006 rogy B r. ToMcke pa3zpaboTaHa yHUKalbHas YCTAaHOBKA IO MPOU3BOJCTBY TOIUIMBA U3 YTIIEPOACOASPKAIINX
0o1x0710B — «AUCT-200». ITpn motpebiiennu 3 M3 OGBITOBOrO Mycopa B 4ac YCTaHOBKaA CITocoOHa BBIycKaTh 10 200
CHHTETHYECKOTO TOIUTMBA C BEICOKMM OKTaHOBBIM YHCIIOM Kitacca «EBpo-4». Kakoif 00bEM TOTUTHBA MOKHO HOIYYHUTh U3 TOX0BOTO
KOJIN4eCTBa OBITOBBIX OTXOAOB I'. TOMCKa, eciii HopMa OBITOBBIX OTXOJIOB Ha OJJHOTO YesloBeka — 2,8 M3/To1, a HaceleHne Topoa
cocTaBiseT 512 ToIc. uenopek?

78. ITo nanubiM ['maBHOTO ynpasnenus [MB/J] B r. Tomcke B 2008 r ob0mee ynciao apromoomiei coctapmiol31770 en.
OnuH aBTOMOOMIIE BEIOPACHIBACT B IO C BEIXJIONHBIME Ta3amMu 40 KI' OKCHIOB a30Ta, KOTOPBIE SIBIISTFOTCS IPUYNHOIN KHCIIOTHBIX
Joxaen. Kakas Macca okcuioB a30Ta momajgaer B aTMochepy ropoja 3a CyTku?

79. ITo naHHBIM cTaTHCTUKH 110 IpoctniekTy Jlenuna B r. Tomcke B cyTku mpoxomut 36 Thic. aBToMoOMiIel. Kaxprii
AaBTOMOOWIIb BEIOPACHIBAET C BRIXJIONHBIMH razaMu 800 Kr okucH yrieposa B rox. Kakas Macca OKHCH yriieposa IomagaeT B BO3AYX
B paifoHe 3TOM yJUIIBI 3 CYyTKH?

80. TerpasTuicBuHell — BayKHEHIINI aHTHAETOHATOP Ul ABUraTelied BHYTPEHHEr0 CrOPaHMs U UCIIONB3YyeTcsl Kak Jo0aBKa K
torumBy. [To nmetommmces naHebM B 2010 roxy B . TOMCKe Ha Ka)XXIyIO THICSTy 9elIoBek mpuxomurcs 291 asromobmns. Hacenenne
ropona coctasisieT 512 Teicsia yenoBek. Paccumraiite Maccy oxcnna ceuHna(ll), BEIOpomeHHOTO B aTMOC(hepy C BEIXJIOTHBIMHA
razamu B TeUCHHE CYTOK. Y clIoBHUs pacuéra: nobaska terpastuicsunua (Pb(C2HS5)4) cocrasusier 1t Ha 11 GeH3uHa; cpennuit
pacxox O6ensuHa — 1011 B cyTku. KakoBBI 3KOIOTHYECKHE ITOCIEICTBYS 3arpsA3HEHHsT aTMOC(hEPbl CBUHIIOM?

81. B curapere conepxurcs 1,4 MKr kaamus, 25 % 3TOro KOJIUYECTBA OCTAeTCsA B OpraHU3Me KypHWIbIIMKa. Beraucnure,
CKOJBKO MUKPOTPaMMOB KaJMHUS OCTAeTCs €KEIHEBHO B OpPraHU3Me YeJloBeKa Ipu BhIKypuBaHuH 20 curapet. Kakue HapymeHus
3]I0POBbSI MOXKET BbI3BaTh YBEJIMUEHNE KOHIIEHTPALUH KaJAMUsI B Opranusme?

82. ,B IpOMBINIIIEHHBIX paifoHaX M ropojax WHoraa HaOmomaercs koHneHTparus NO2 0,4-0,8 mr/m3, npu o6pa3zoBaHNH
(oroxummaeckoro cmora — 1 Mr/m3. Bo ckosbko pa3 3TH 3Ha4UeHH IpeBhImaoT nopor ooHapyxerus NO2, ITIKm.p. u I1JIKc.c?
Kakue cencopuble 1 QyHKIIMOHATIbHBIE 3P GEKTH HAOMIOJAI0TCS PY BO3JICHCTBUYM TakuX KOHIEHTpauii NO2 Ha yenoBeka?

Bomnpocs! 1 mpoBeieHNs IPOMEXKyTOUHO# arTecTaruu B popme 3aueta (M1K):

3arpsi3HEHUE OKPYIKAIOIIECH CPEellbl i ero BHIBI

XUMUYECKHE TeMEHThI OHOChEphI

KpyroBopots! BemiecTB. EcTecTBEeHHBIC OMOTCOXUMHYECKUE IIMKIIBI U MX AHTPOIIOTCH-HBIC W3MEHCHUS
buoreoxumuueckuit UK a30Ta

buoreoxumuueckuii UK yriaepoaa

XuMH4ecKkuid coctaB aTMocepbl. bromorndeckas poJib OCHOBHBIX KOMIIOHEHTOB aTMO-C(epI

VIcTOYHMKY 3arpsA3HCHUS aTMOC(EPhI M OCHOBHBIC 3arpsI3HATEIHN BO3AyXa

OCHOBHBIC PEaKIIHOHHO-CIIOCOOHBIC YaCTHIIBI BEPXHHUX CIIOEB aTMOC(EPhl U OCHOBHBIC TUITBI XUMHYECKUX PEaKIuii,
NPOTEKAKIINX B HOHOChepe U cTpaTtochepe

PN~

9. CrpaTocdepHBIii 030H, ero 00pa3oBaHHUE M Pa3IOKCHUE

10. I'unore3bl IPOUCXOKAECHHUSI O30HOBBIX ABIP

1. DOTOXUMHYECKHUH cMOT

12. Oxcuipl a30Ta B atMocepe, X MpeBpalieHst

13. Oxcupsl cepsl B aTMocdepe, UX IpeBpaIIeHus

14. Anspo3sonu B aTMocdepe: TPOUCXOXKICHUE, TPaHCHOpMAanus, BIUSHAE HA OKPYXKAIOLIYI0 Cpexy

15. Kucnorssle ocanku, ux oOpa3oBaHUe U BO3JEHCTBHE HAa OKPYKAIOLIYIO CPEdy

16. [TapHUKOBBIE Ta3bl, HX COCTaB, 00Pa30BaHUE W BIUSHHE Ha OKPYKAIOIIYIO CPEIy

17. [Ipuponanbie BoAbl, MX BUIbI, XUMUYECKUI COCTaB

18. KucnotHo-ocHOBHBIE paBHOBECHS MPHPOIHBIX BOA: pH, KHCIOTHOCTD U IMIENOYHOCTh BOA, OY(EepHOCTh MPUPOAHBIX BOJ
19. OKHUCIUTENBHO-BOCCTAHOBUTEBHBIN MOTEHLIUA IPUPOIHBIX BOA. PacTBOpEHHBIN KHUC-TIOPOJ B IPUPOJHBIX BOJAX

20. YromsHas KUCIOTAa B GOPMEI €e Colep KaHUsI B IMIPUPOTHBIX BOAAX

21. OCHOBHBIE BB 3aTPsI3HEHNUS IPUPOIHBIX BOJU MCTOYHHUKHU MOCTYIUICHUS 3arpSA3HSIO-IINX BEIIECTB B BOAHYIO CPELy
22. DOopMBI CYLIECTBOBAHUS 3arPA3HSIONIMX BEIIECTB B BOJHBIX CPeJaX U OCHOBHBIE MPO-LECCHl UX MUTPAMU B MPUPOJHBIX
BOJAX

23. OCHOBHBIE TIPOIIECCH! TPAaHCHOPMAIIH 3arpA3HSIONINX BEIIECTB B MPHUPOIHBIX BOAaxX. Bo3melicTBue 3arps3HAIOMNX
BEIL[ECTB HA BOAHBIE OPTaHH3MBI

24. Cro4Hble BOABL, HX THIIBl M BIUSHHUE HA OKPYKAIOUIYIO Cpeay

25. BEITOBBIE CTOYHBIE BOMBI, MX COCTaB M METOJBI OUHUCTKU

26. ITpoMBIIIIeHHBIE CTOUHBIC BOIBI, UX COCTaB U METOMABI OYHCTKH

27. ITutheBas Boma, OCHOBHBIE MOKA3aTeNH €€ KauecTBa

28. MpuHepaisbl, UX OCHOBHBIE KJIACChI

29. I'opHbIe IOPOABL, UX OCHOBHBIE KJIACCHI

30. ITouBa, ee cocraB




31. CBo¥iCTBa TOYB: KHCIOTHO-OCHOBHbIE, HIOHOOOMEHHBIE, OydepHOCTh

32. OCHOBHBIE BHJIbI MUHEPAIBHBIX YIOOPEHHH U UX BIMAHHE HAa OKPYXKAIOIIYIO CPEeLy

33. BrimsHIE XMMHUYECKOTO cOoCTaBa IOYB HA IUIONOPOANE. XUMHYECKHE MEITHOPAHTEI

34, Mectumuap. Ux xmaccuduxanms

35. I'eoxumuueckass MuUrpanust 1 €€ OCHOBHBIE THUIIbI

36. I'eoxumunueckne O6apbepbl, UX TUIBI B OYBEHHBIX

37. OCHOBHBIE KJIacChl BEILECTB, 3arPS3HAIOIINX OYBEHHBIH CIIOM,M HCTOYHUKH UX IO-CTYIICHUS

38. 3arpsi3HEHUE MO0YB TKEITBIMHU METaIaMU: UCTOYHHKH MOCTYIIIEHHS, (JOPMBI CyIe-CTBOBAHHS, TpaHC(hopManus,
HAKOIUICHUE B TIOYBaX M PACTEHUSIX

39. OnpenencHus: 3arps3HEHUE OKPY>KaloNIeH Cpeibl, OJUTIOTAHT, KCEHOOMOTHK, CYIep-dKOTOKCHUKAHT, OMOTCOXUMUIECKUI

IIUKJI, 030HOBAs JbIpa, ()PEOHBI, MapHUKOBBIH 3(-(eKT, cMOT, (POTOXUMUUECKHI CMOT, KUCIOTHBIE OCaKH, MHHEPAJIbI, TOPHBIE
HOPOJIbl, XUMUYECKHE METHOPAHTHI, MUHEPANIbHBIC yI00pEHNUS, MECTHIUABL, TePOUIHIbI, HHCEK-TUIU/BI, TEOXHMUYECKast
MUTpaLHs, FTEOXUMUIECKHH Oapbep, TSKEIble METaIbL.

6.2. TeMbl NUCbMEHHBIX PadOT

3AJAHNWS UL KOHTPOJIbBHOU PABOTBI CTY IEHTOB
3A0YHOU ®OPMbI OBYUEHMA
TeopeTnueckue BOMPOCH

1. Krnaccudmkanus BemecTs o xapakTepy BO3ICHCTBHS HA JKHBBIC OPTaHU3MBI

2. KpyroBopoTs! BemecTs, UX KiIaccupukamms

3. Kiaccudukanms XMMHYECKHX 3JIEMEHTOB, BXOISIIUX B )KUBBIC OpraHu3Mel (o BepHanckomy)
4. Kpyrosopor yriepona

5. JloxanpHOE, pernOHAIBHOE M TTI00ANbHOE 3arpsA3HEHUE OKPYXKAIOIIeH cpesl

6. Knaccugukanus XMMUYeCKHUX 3JIEMEHTOB 10 3HAYMMOCTH Ul JKHU3HeAesTenbHocTH (1o KoBanbckomy)
7. Kpyrosopor azora

8. 3arpsi3HeHUE OKPYIKaIOILIEH Cpeibl U BUJIBI 3arpsI3HEHUHI

9. XuMHUYIECKHH cocTaB aTMOchepsl

10. CtparochepHblit 030H, ero 00pa3oBaHUE U Pa3IOKECHUE

11. ['umoTe3bl MPOUCXOXKACHNUS 030HOBBIX JBIP

12. DpeoHbl U UX BIUSHHUE HA OKPYKAIOILYIO CPELy

13. Knaccruueckuii TOHOOHCKUI cMOT, €ro 00pa3oBaHUE U BIMSHHE Ha OKPYXKAIOLIYIO Cpery

14. Oxcupsl cepsl B aTMocepe: HCTOYHUKH M TPEBPALICHUS

15. Okcupl yraepoaa, UX UCTOYHUKU M BIUSHUE HA OKPYXKAIOIIYIO CpeIy

16. Kucnornele ocaaku, ux NpuUUrMHa U MOCIEICTBUS

17. IMapHuKoBbIH 3G (hEKT U TapHUKOBBIEC Ta3bl

18. DOTOXUMHIECKHI CMOT, €r0 00pa30BaHKE W BIMSHUC HA OKPYXKAIONIYIO CPEay

19. Oxcuasl a30Ta B aTMoc(epe: UCTOUYHUKU W TIPEBPAIICHUS

20. Abdpo30nH, UX KIacCUpHUKALUI U MPOUCXOKIACHUE

21. ABpO030JIbHOE 3arPsA3HEHUE U €r0 MOCIEACTBUSL

22. OCHOBHBIE paBHOBECHS IPUPOIHEIX BOX (pH, KHCIOTHOCTH M IIETOYHOCTH BOJIBI)

23. YronpHas KHCIOTAa U GOPMBI €e COoJepKaHUs B MPUPOTHBIX BOAAX

24, OCHOBHBIE BHJIbI 3arpsI3HEHHS BOJBI M UCTOYHUKU MX MOCTYIUICHHUS B BOJHYIO Cpely

25. ®DOpMBI CYIIECTBOBAHMS 3arpsA3HSIONINX BEIIECTB B BOMHBIX CPEJax W OCHOBHBIC NPOIECCH MX MHUTPALUH B IIPUPOIHBIX
BOJIaX

26. OcCHOBHBIE TpoLECCHl TpaHC(HOPMALIUKU 3arpA3HIONINX BEIIECTB B MPUPOIHBIX BOAAX

27. BosgeiicTBue 3arpsA3HSIONIMX BELIECTB Ha BOJHBIE OPIaHU3MBI

28. CTOoYHbBIE BOJIBI, UX THIIBI. BBITOBBIE CTOYHBIE BOJABI: COCTaB M BIMSHUE HA OKPYXKAIOIIYIO CPELy
29. ITpoMeIeHHBIE CTOUHBIC BOJBI, UX COCTaB U BIHSAHUE HA OKPYXKAIOIIYIO CPeLy

30. ®u3nuecKue mokasareiau KauecTBa BOAbI

31. XYMUYECKHE MOKa3aTeIN KaueCcTBa MUThEBON BOJIBI

32. MpuHepaisbl, UX OCHOBHBIE KJIACChI

33. ITousa, ee cocraB

34, VloHOOOMEHHBIE ¥ KUCIIOTHO-OCHOBHBIC CBOWCTBA ITI0YB

35. ['opHbIe MOpOaBI, MX OCHOBHBIE BUIBI

36. [Mectunuapl, UX KIaccupuKanus

37. I'eoxumuueckast MUrpanus 1 €€ OCHOBHbIE THUIIBI

38. I'eoxumudgeckne Gaphepsl, MX THIBI B IIOYBEHHBIX Cpelax

39. 3arps3HeHue MOYB THKEITBIMU METaJIAMU

40. OCHOBHBIE KJIaCChl BELECTB, 3arPs3HSIOMINX NOYBEHHBIH CIIOH , U MCTOYHUKH UX MOCTYIUICHUS

6.3. ®oH/1 OLIEHOYHBIX CPEICTB

- 3a4yeT CUMTAETCs YCIEUIHO COAHHBIM, €CIH CTYACHT HaOpasi Ha HeM 15 u Gonee Oansos.
- UTOTOBas OIIEHKA YPOBHSI OCBOCHHS KOMIICTCHIMH B paMKaX M3y4aeMOW IHC-IUIUIMHEI BHICTABIAETCS MO CyMMe OajoB,
HaOpaHHBIX CTYACHTOM B TEUEHHH CEMECTpa, BKIII0Uast Ha 3a4eTe:




- OIIEHKA «3aYTE€HO» IO JUCLUIIINHE BEICTABISETCS, €CIH CTyISHT Habpan 3adere 60 u 6onee 6anios;
- OLICHKA «HE 3a4TECHO» BBICTABIACTCS, CCIIN CTYACHT Habpan MeHee 60 O6aJuIoB.

6.4. IlepeueHb BH/10B OLICHOYHBIX CPE/ICTB

KOHTpPOJIbHaA pa60Ta, HTOTOBBIA KOHTPOJIb.

7. YHEBHO-METOJANYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. Pexomenayemas Juteparypa

7.1.1. OcHoBHasi uTEpaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3znarenscTBo, rof
JI1.1 | JIyranckas U.A., XuMUs OKpy>Karollel cpeabl: METOUUECKUE YKa3aHHUs K Hosouepxkacck, 2013
ITaraunsiaa E.B. BBIMOJIHEHHUIO PacYeTHO-TpapuuecKoi paboThl (I CTYACHTOB
Hanpasienus 022000 — "DKonorus ¥ MpUpoI0Noas30BaHue")
JI1.2 | Xaxanuna T.H. XuMus OKpy’Karomen cpensl: yaeOHoe mocodue s By30B Mockga: Bercmr. 06p., 2009
JI1.3 | Jlyranckas U.A. XuMmus OKpy>Karoulel cpeabl: Kypce JEKIUHN 11l CTYJEHTOB Hosouepkacck: , 2015
HarmpaBieHus "DKOJIOTHUS U MPUPOAOIONb30BaHue"
JI1.4 | Jlyranckas U.A. XuMUs OKpy>KaloLlel cpeabl: Kypce JeKUUH s CTYJCHTOB Hosouepkacck, 2015

HarpaslieHus1 "DKOJIOTHS U TIPUPOJIOTIONIb30BaHue"

7.1.2. JlonosHuTEIBHAS JIUTEPATypa

ABTOpBI, COCTaBUTENU 3arnaBue WznarenscTBo, roj
JI2.1 |Tonposckas JI.O. XuMUs OKpYKAIOIICH Cpeibl: YICOHHK TS BYy30B Mocksa: Mup, 2008
JI2.2 | Anekceenko B. A., MerTaisl B OKpyKarolien cpejie: OlleHKa SKOJIOro- Mockaa: Jloroc, 2011
CysopuHoB A. B., TEOXUMHUYIECKUX M3MEpEeHHH: COOPHUK 3a1a4
Binacosa E. B.
JI2.3 |Kaypuues U. C., Okoreoxumus JaHAMAPTOB: yueOHOE TOcOOHe Open: Openl’AY, 2014
Cremnanona JI. I1.,
Casuu B. 1.,

SIxoBneBa E. B.

7.1.3. MeTtoauueckue pa3padoTku

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBo, rox
JI3.1 |Jlyranckas M.A., XuMmus OKpy>Karoulel cpebl: METOJUUECKUE YKa3aHU K Hosouepkacck, 2013
[Isatauubaa E.B. BBINOJIHEHHIO pacdeTHO-Tpaduueckoi paboThl (Ui CTYAEHTOB

HanpasiyieHus: 022000 — "Dkosorust ¥ MPUPOIOTOIL30BaHHE")

7.2. IlepeyeHsb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn "MHTepHeT"

7.2.1 [IpoMBINIIICHHAS ¥ DKOJIOTHYECKAs https://prominf.ru/issues-free
0e30I1acHOCTh, OXpaHa Tpyaa

7.2.2 CrpaBouHasi HHQOpMAIIMOHHASI CHCTEMA http://ekologyprom.ru/ -
«DKONOTHSDY

7.3 IlepevyeH» MPOrpaMMHOTO 0GecIedeH s

7.3.1 Yandex browser
7.4 llepevyenb NHPOPMATHOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 Bazer manabix OOO HayuHast anekTpoHHas http://elibrary.ru/
OubIMoTEKA
8. MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHHUE JUCHUIIJIMHBI (MOOY JIsT)
8.1 2321 CrienpanbHOE TIOMEUICHHE YKOMIUIEKTOBAHO CIEIHAIM3UPOBAHHON MeOEIIbI0 M TEXHUUYECKUMHU

cpencTBaMu 00ydeHUsI, CIy KaIllluMHU JJIs TpeAcTaBIeHU nHpopManun ayautopun: Habop
JEMOHCTPAIMOHHOTO 000pyI0BaHUs (IepeHOCHOH ): HOyTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — lmwr., sxpan HacTeHHBbIH — 1 WT.; YuyeOHO-HArISIHBIE TOCOOHS — 9 mT.;
JHocka - 1 mit.; Paboune Mecta cTyneHTOB; Pabodee MecTo mpemnomaBaTeds.

9. METOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA ITO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIA)

1. TTonoxenue o Tekyiei arrecrauu odydaromuxcs B HUMU JITAY [DnektpoHHbIi pecypc] (BBEACHO B ACHCTBHE MPUKA30M
mupexropa Nel19 ot 14 mronst 2015 1.) / HoBouepk. mrx.-Menmuop. WH-T Jlouckoit 'AY.-Onexrpon. nan.- HoBouepxkacck, 2015.-
Pexxum goctyna: http://www.ngma.su 25.08.2019

2. TurmoBbie GOPMBI TUTYJIBHBIX JIHCTOB TEKCTOBOH JOKYMEHTAIMH, BBIMIOJHACMON CTyICHTaMU B y4eOHOM Hpolecce
[DnexTponnsii pecypc] / HoBouepk. mmx.-menmop. uH-T Jlorckoit ['AY.-Onexrpon. aaH.- HoBouepkacck, 2015.- Pexxum mocryma:
http://www.ngma.su 25.08.2019

3. [onoxenne o GpoHAE OLEHOYHBIX CPEICTB [DIAEKTPOHHBIN pecypce] : (mpuHATO peuieHneM YueHnoro coera HUMU
JTAY Ne3 ot 27.06.2014r) / HoBouepk. uHxK.-Menuop. HH-T JloHckor AV .- DnextpoHn. aaH.- HoBouepkacck, 2014.- Pexxum
nocryma: http://www.ngma.su 25.08.2019




11. JONMOJIHEHUS 1 UBSMEHEHUSA B PABOYEN ITIPOT'PAMME

B pabouyto nporpammy Ha 2022 - 2023 y4eOHBIN TOJ] BHOCATCS CICAYIOIINE AOTIOJHCHUS U U3-
MEHEHHsI - OOHOBJICHO M aKTyaJIM3UPOBAHO COJEPIKaHUE CIEAYIONINX Pa3/IeloB U MOApa3fesoB pabouen

MPOTrPAMMBIL:

8.3 CoBpemenHblIe npogeccuoHAIbHBIE 0a3bl M MHpOPMALMIOHHBbIE CIPABOYHbIE CHCTEMbI

bassr garaeix OO0 "lpecc-Nuadopm" (Koucymns-
TaHT +)

Jorosop Ne01674/3905 ot 20.01.2022 ¢ OOO
"[Ipecc-Uudopm" (KoHCcympTaHT +)

bazpr ganaeix OO0 "PernonansHblii nHGOpMAaLu-
OHHBIA WHICKC MUTHPOBAH"

Horosop Ne HK 2050 ot 18.03.2022 ¢ OOO "Pe-
THOHAJILHBIN HHPOPMAITMOHHBIA HHACKC ITUTHPO-
BaHHS"

basp1 nanaeix OO0 Hayunas snektponHas Oub-
JUOTEKa

JINeH3NOHHEBIH JIOTOBOD Ne SIO-
13947/18016/2021 ot 07.10.2021 OOO Hayunas
JJIEKTPOHHAs OMOIMOTEeKA

bazer marapix OO0 "I'pocc Cuctem.MuabopManys
U perieHus"

Kontpakr Ne KP/I-18510 ot 06.12.2021 OOO
"I'pocc Cucrem.Uubopmarus u pereHus "

Ilepeuensb noropopos IB6C o0pa3zoBaTesbHON opranuzanun Ha 2022-2023 yu. rog

Y4ebublii Cpok aeiicTBuUsI JOKY-
HaumenoBaHue T0KyMeHTa ¢ yKa3aHHeM PEeKBH3UTOB
rog MEHTa
Horoeop Ne 501-01\20 06 oka3aHun HHPOPMAIIMOHHBIX YCIYT
2022/2023 | 110 IPENOCTABICHHIO I0CTYTIA K 0azoBoit komtekn «9bC ¢20.01.2020 r. o
YuuBepcureTckas oubmmoreka ornaita» ot 22.01.2020r. ¢ OO0 19.01.2026 .
«HexcMenua»
Horoeop Ne p08/11 Ha okazaHue yCIyT IO MPEAOCTABICHUIO JI0-
CTyMAa K 3JeKTpOoHHBIM n3nanusaM oT 30.11.2017 r. ¢ OO0 «3- ¢ 30.11.2017 r. no
2022/2023 .
JarenscTBo Jlanpy PasmenieHue BHyTPUBY30BCKON JTUTEPATYPhI 31.12.2025 r.
Joul"AY na mnardhopme I5C Jlanp
Horosop Ne COB5 NeHB-171 no pazMenieH!Io Npou3BEACHUN U ¢ 18.12.2019 r. no
npeaocTasieHuto gocryna K pazaenam 9bC C3b ot 18.12.2019 31.12.2022 r.
2022/2023 | r. ¢ 000 «3BC Jlaub» C TIOCJIEYIOIIEH mpo-
Hom.cornamenue ot 24.06.2021 k Jlor NeC3b NeHB-171 ot JIOHTAITeH
18.12.2019 . ¢ OO0 «9BC Jlanb»
2022/2023 c27.04.2018 r. o
Jorosop Ne 48-11 Ha epeady NpoU3BEACHNASA HAYKU U HEHC-
OKOHYaHUSI HEUCKITIO-
KJIFOUUTEIBHBIX MIPAaB Ha €ro Ucnoib3oBaHuu ot 27.04.2018 r. ¢ CTENbHBIX IDaB Ha
®I'BHY «PocHUUTIM» P
pOU3BENICHHE
2022/2023 Horosop Ne 2-22 ot 18.02.2022 . ¢ OO0 «M3naTenbecTBo
Jlanb» Ha OKa3aHue YCIyT IO MPENIOCTABIEHIIO 10CTYA K ©20.02.2022 I 116
3JIEKTPOHHBIM M3JaHUSIM KOJUIEKIMH: «JIecHOe X034HCTBO U
19.02.2023 r.
necouHkeHepHoe neno — M3ngarenscra Jlane» ObC Jlanp u
OTJIENIbHO Ha6 KHUT U3 APYTUX Pa3/iesioB.

8.5 IlepeyeHb HH(POPMALMOHHBIX TEXHOJOTHIl U MPOrpaMMHOI0 olecrneyeHHs, UCIOJIb3Ye-
MBIX IIPH OCYILIECTBJICHHH 00pa30BaTEIbHOI0 Iponecca

Hepeqeﬂb JIMIICH3UOHHOI'0 MPOrpaMmMHOIo

o0ecreueHns

PexBU3NTHI NOATBEPKAAIONUIET0 JOKYMEHTA

[IporpammHas cucrema Juis OOHapyKEHUS TEK-
CTOBBIX 3aMMCTBOBAHHH B yT-Ie6HBIX 1 HAy4YHBIX
paborax «AnTHIUTarnar. BY3» (naTepHer-

Bepcus);

Monynp «IIporpaMMHBIH KOMIUIEKC TOMCKA
TEKCTOBBIX 3aIMCTBOBAaHUI B OTKPBITHIX HCTOY-
HUKaxX CETH MHTEPHET»

T.).

JIuuensuonnsiii norosop Ne 4501 ot 13.12.2021 1.
AO «AnTtummaruary (¢ 13.12.2021 r. mo 13.12.2022

Microsoft. Desktop Education ALNG LicSAPk

CyOnuuen3nonsslii gjorosop Ne0312 or 29.12.2021 1.




OLVS E 1Y AcademicEdition Enterprise (MS AO «CodrtJlaiin Tpeitn»
Windows XP,7,8, 8.1, 10; MS Office profes-
sional; MS Windows Server; MS Project Expert
2010 Professional)

JlomoHEeHUs 1 I3BMEHEHUS paCCMOTPEHBI Ha 3aceqanuu Kadenpsl «29» asrycra 2022 r.

BreceHHbIe NOTTOHEHNS W N3MEHEHUS yTBEpXKAaro: «29» aprycra 2022 r.

Hexan akynprera / Kpyxwunnn C.H.
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