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1. HEJIX OCBOEHUA JUCHUIIINHBI

He.]'lﬂMl/l OCBOCHMUA JUCHHUIIJIMHbI «IKO0JOTHYECKAS XUMHUA» SABJIAIOTCS:

- O3HAKOMJICHHC CTYACHTOB C OCHOBAMM 9KOJIOTHYECKOM XHUMHH KakK COBpeMeHHOﬁ

KOMILJIEKCHOH HAaYKH, I/I3y‘IaIOH_[eI71 XAMHUYCCKUC TMPOHCCChI, MNPOTCKAIHUEC B Pa3JINYHBIX

reocdepax 3emiy;

- (GopMHpOBaHHE TIPEACTABICHUN O B3aUMOCBS3aHHOCTH TPHUPOIHBIX (PU3HUECKUX,

XAMHYECKNX U OMOJOTHYECKHX IpoHeCCOB B PA3JIMYHBIX 3CMHBIX 000JI0YKax u XapaKkTepe

BJIMSIHHS Ha HUX YEJIOBEUECKOM JIeITEIbHOCTH.

dopMupyeMble JUCIUILTNHON 3HAHWS W YMEHHUS TOTOBST BBHIMYCKHHKA TAHHOW 0Opa3oBaTeIbHOM

IIPOTPaMMBI K BBITIOITHEHHUIO CIIEAYIOMUX 0000MIEHHBIX TPYAOBBIX (YHKIUN (TPYJOBBIX (PYHKITHIT):

Tabauya 1.1.
Kon u O000mennbIe TPyAOBbIe QYHKIHMH Tpynosbie pyHknun
HAMMEHOBAaHHE Kon HanmeHoBaHnue YpoBennb HaumenoBanne Kox | YpoBenn
npohecCHOHAIBHO KBaJnu (moxypose
ro Kaluu Hb)
cTaHaapra KBAJIU(PUK
anuu
01.001 Menaror Ilegarornueckas Oobmenenarornyeckas A/01.6
(memparornyeckas JIEATEIbHOCTD 110 ¢dysaxmms. Obyuenne 6
AesiTeJIbHOCTh B NPOEKTHPOBAHMIO U
HONIKOIBHOM, pganmaLI[)HH BocnurarensHas A/02.6
HAYaJIbHOM 00pa3oBaTEeILHOTO JICATCILHOCTD 6
ooueM, A mporiecca
OCHOBHOM 00ILIEM, 00pa3oBaTeNbHBIX 6
Pas3BuBarommas A/03.6

cpeaHeM o01eM OpraHu3alUsgX
o0pa3oBaHuN) JIOLIKOJILHOTO, JICATETBHOCTD
(BocnuTATEND, HavaJIbHOTO O0IIero, 6
Y4HTEJb) OCHOBHOTO 00111€r0,

CpeaHero oomero

00pazoBaHus

Ilegarornueckas

JESITEeNbHOCTh 110

MPOEKTHPOBAHUIO U Ilenarornueckas

B | peamuzanuu 6 JeSTeNbHOCTh 110 B/03.6 6
OCHOBHBIX peanu3anuu nporpamMmm
0011e00pa3oBaTeIbHBIX OCHOBHOTO U CPEITHETO

IporpaMm

ob1ero oo6pazoBaHus




2.010 Cnenunauct
no
NMPOMBILJICHH O
dapmanuu B
o0J1acTH
HCCJIe0BaHUM
JIEKApCTBEHHBIX
cpeacTB

[TpoBenenue padboT mo
HCCIIeJOBAaHUSIM
JICKapCTBCHHLIX
CpE/CTB

[IpoBeaenue paboT mo
(hapMmareBTHICCKOM
paspaboTke

A/01.6

IIpoBenenue u
MOHMTOPHUHT
JIOKIMHUYECKHX
HCCIICIOBAHUHN
JIEKapCTBEHHBIX CPEJICTB

A/02.6

IIpoBenenue n
MOHUTOPUHT
KIUHAYECKHX
HCCIICIOBAHUN
JIEKapCTBEHHBIX
MpernapaToB

A/03.6

26.008
Crnenuajancr-
TEXHOJIOT B 00J1ac-
TH MPUPOT00X-
PaHHBIX (3KOJIOTH-
Yyeckux)  OmorTex-
HOJIOTHH

MoOHUTOPUHT
COCTOSIHUS
OKpYXarollen CpeIbl C
MIpUMEHEHHEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTHI

OcymecTBiaeHne
3KOJIOTMYECKOM OIICHKH
COCTOsSIHUA
ITOTHA/I30PHBIX
TEPPUTOPUI U
BO3MOXHOCTH
MNPUMCHCHUSA HAa HUX
TIPUPOTOOXPAHHBIX
OMOTEXHOJIOTUI

A/01.6

Orenka pucka u
OCYILIECTBJIICHUE MEp
PO HUIAKTHKU
BO3HMKHOBEHUS 04aroB
BPEIHBIX OPTaHU3MOB Ha
MOIHA30PHBIX
TEPPUTOPUSIX C
IIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOT Uil

A/02.6

PazpaboTka MapkepHBIX
CUCTEM U MPOTOKOJIOB
MPOBEICHHS
MOHHUTOPHHTA
MOTEHIHATBEHO OTACHBIX
OMO0OBEKTOB

A/06.6

CocraBnenue
MPOTHO3HBIX OLIEHOK
BIIUSTHUS XO3SIHCTBEHHOM
JIeSITEILHOCTH YeI0oBeKa
Ha COCTOSTHHE
OKPYXaIOIEeH CPeIbl C
NPUMCHEHIEM
MPUPOIO0XPAHHBIX
OMOTEXHOJIOTUH

A/04.6

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII BIIO

Jucuumumaa “JKkonorndeckas XumMus”® BXOAUT B biok 1, Kk aucuumimHam mo BBIOOPY U

HU3y4dacTCsda B 5-M CCMECTpC. OcHoBoM AJI1 €€ OCBOCHUA SABJIAKOTCA 3HAHHA, YMCHHUSA U HABBIKHU,




MoJiydyaeMble B Tpoliecce M3ydeHHsI 0a30BbIX AMCHUILIMH MpodeccuonansHoro mukia OITOIT:
«HeOpFaHI/I‘-IeCKaﬂ XUMUA, ((OpFaHI/I‘-IeCKaﬂ XUMUA», «AHamuTH4uecKas XUMUA», «Du3nueckas
XUMUA», ((BI)ICOKOMOJ'ICKYHHPHI)IC COCIUHCHUA, «XUMHAYECKHE OCHOBBI OHMOJIOTMYECKUX
IponecCoB», a TAKKC OTUCHUIIIIMHBL BapPIaTHBHOﬁ qaCcTu JUCHUIIJIMH I10 BBI60py ((KOJ'IJIOI/II[HaH
xumusy. JucuumnuHa «OKOIOTUYECKass XUMUS HCIONb3YeT MOHSTHUS, METOABl U TOJIXOIbI
JaHHBIX JUCHUIUIMH B NPUMEHEHWH K XMMHYECKHM cHcCTeMaM aTtMocdepbl, Tuiapochepsl,
MMOYBEHHOTO TTOKPOBA 3€MJIH.

Tabauna 2.1.

(0):1:3 8 AUCIUIIJIMHBI «IKoJOruYecKass XuMms C NnpeameCcTBY OIIUMHU JTUCHUIVIMHAMHA
N CPOKH UX U3YUYCHUSA

Kon JIMCIMIUTHHBL, IPEIIIECTBYIONTNE TUCIUTUTHHE Cemectp
JIUCLIUIUIAHBI «IKOJIOTHUECKAST XUMUS
F1.0.18 Buonorus ¢ ocHOBaMH SKOJIOTHHA 1
b1.0.06 Heoprannueckas xumust 2,3
B1.B.09 AHaTUTHYECKAS XUMUS 4,5
Tao0auna 2.2.

CBsi3b JHCHMIUIMHBI «JKOJIOTHYECKAS XUMUS» € MOCAeIyOIUMI TUCHMIIMHAMHA U
CPOKHM MX U3y4YeHHs

Kon JIMCUMILTUHBL, CIEIYIONINE 33 JUCITUTLTHHOM Cemectp
JUCTTUTITAHBI «IKOJOTHYECKAST XUMHSI
51.0.07 OpranuyecKas XuMus 6,7
51.0.08 du3uueckas XUMHUS 6,7
F1.0.20 XUMHYECKHUE OCHOBBI OMOJIOTMYECKUX MPOIIECCOB 7
b1.B.07 BBICOKOMONEKYISIPHBIE COEUHEHUS 7
b1.B.J1B.03.01 Kommonauas xumus 8

B pe3yJabTaTe OCBOCHUA TUCIHUIIJIMNHBI 06yqalomm71csl HOJI2KCH

3HaTh:
- COBPEMEHHBIE TCOPETUYECKHE MPEJCTABICHUS XUMHUU U CHOCOOBI MX MPUMEHEHUS K

OIMMCAHUIO U aHAJTIU3Y XUMHNYCCKUX MPOUCCCOB B PA3JIMYHLIX ITPUPOAHBIX CPEAAX;



- CYIIHOCTH (PU3UKO-XUMHUYECKUX MTPOLIECCOB, MPOUCXOASIINX B aTMOchepe, ruapochepe u
auTtocdepe;

- OCHOBHBIC UCTOYHUKH AHTPOIIOI'CHHOT'O XUMHWYCCKOI'0O 3arpA3HCHUA OKp}’)KaIOHIGI\/’I Cpeanl,
BUJIBI M 3aKOHOMEPHOCTH MUTPAIMM U TpaHC(POPMALIMU 3arps3HAIOIIMX BEIIECTB B MPUPOAHBIX
cpenax;

- CYIIHOCTH DKOJIOTHUECKUX TMPOOIJIEM, CBSI3aHHBIX C aHTPOIIOTCHHBIM BO3JCHCTBHEM Ha

OKPY’KAIOIIYIO CPENly U IyTU UX MPEOJI0JICHUS.

YMmeTh:

- pemath 3aJa4yd, CBA3aHHbIE C (PU3MKO-XMMUYECKHMMH IIpolleccaMu B aTmocdepe,
ruapochepe 1 TOYBEHHOM CIIOE;

- TPOTHO3UPOBATH BO3MOXKHBIE ITYTH MHUTPAllM W TpaHCPOpPMAIUM XUMHYECKHX

COCIMHEHUH B 00BEKTaX OKPYKAIOIIEH CPelbl UX BO3JACHCTBHE HA YIKOCHCTEMBI,

Baanern:
- MECTOAaMU XUMHUYCCKOI'O MOHHTOpI/IHFa 1 OLICHKHU CTCIICHU aHTpOHOI‘eHHOFO N3MCHCHUA

00BEKTOB OKPYKAIOIIEH CPEIbI.

3. KOMIIETEHIIUA OBYYAIOLIET'OCs, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JMCIIAITIJIMHBI

[lponiecc u3yueHuss JUCLHUIUIMHBI HampaBieH Ha (OpMHpPOBaHUE 3JIEMEHTOB
cienyomux komnereHuuid B coorBerctBuM ¢ ®I'OC BO u OIIOII BO no nanHOMY

HampaBJICHUIO IIOATOTOBKH:

Kon HaumeHnoBanue Nuaukarop B pe3yabTate ocBoeHusI
KOMIIeTEH KOMIIeTeHINH JOCTHKEHUS AUCIUIJIMHBI 00y4alomuiics
101 KOMIIeTEeHIN U JIOJIKEH :

yHMGepCllJleble Komnemenuuu u unduxamopbt UX 0OCMUNCCHUA

YK-8 Cnocoben co3naBath 1 | YK-8.1. Ananusupyer 3HaTh: npaswia nosenaeHus npu YC
NMOJAePKUBATH B MOB- (akTOpBI BpEAHOTO Pa3IMYHOTO XapakTepa; aHATOMO-
CeIHEeBHOM KM3HH U B BITUSTHUSI 37IEMEHTOB (U3NOIOTHYECKUE MTOCTEACTBHS
npogeccuoHaNbHOMI cpensl oOuTaHus (Tex- BO3-IC€HCTBUA Ha YeJOBEKa TPaB-
AeSITeJIbHOCTH 0e30Mac- | HUYECKUX CPECTB, MUPYIOUINX, BPEIHBIX U MOpaKaro-
Hble YCJI0BMA JKU3He- TEXHOJIOTHYECKUX mwx (aKkTOPOB; HIESHTH()HUKAIIHIO
HeATeTbHOCTH VIS MIpOLIECCOB, MaTepua- TPaBMHU-PYIOLIUX, BPEIHBIX U
cOXpaHeHMs MPHPO.- JIOB, 3[JaHUH U COOpPY- Mmopakaromux (HakTopoB YPE3BHI-

HOIi cpebl, o0ecneve- JKEHUM, IPUPOIHBIX U YaWHBIX CUTYalUil.




HHS YCTOHYMBOIO pa3s-
BHTHA 001LECTBA, B TOM
4yucse Npu yrpose u
BO3HUKHOBEHUM Ype3-
BbIYAHHBIX CUTyaluil U
BOEHHBIX KOH(JIMKTOB

COITMATILHBIX IBJICHHH )

YK - 8.2. Uneatudu-
LMpYeT OMacHbIC U
BpeaHbie (haKTOPHI B
paMKax OCYIIECTBIIsIE-
MOH JIeSITENLHOCTH;

YK - 8.3. BoisBisieT
POOJIEMBI, CBSI3aHHBIC
C HAPYIICHUSAMH TEX-
HUKHU 0€30TMIaCHOCTH Ha
paboueM MecTe; TIpe-
JaraeT MepOIpPHUATHSIX
10 MPEIOTBPAIICHUIO
Ype3BbIYAHBIX CUTYa-
LM,

YK- 8.4. Pa3zbpsacuser
MpaBUIIa TIOBEICHHS
[IPY BO3HUKHOBEHHUH
Ype3BbIYAHBIX CUTY-
anui IpUPOJHOTO U
TEXHOT'CHHOT'O TIPOWC-
XOXKIEHUST; OKa3LIBAET
MEPBYIO MOMOIIIb,
OITUCKHIBAET CIIOCOOBI
y4acTHs B BOCCTaHO-
BHUTENBHBIX MEPOIPHS-
THSX.

YMeTh: OIICHUBATH TIOCIICACTBUSL
BO3JICUCTBHS Ha YEJOBEKa OMACHBIX,
BPE/HBIX U MOPAKAOIIUX PaKTO-
POB, PEKOMEHI0BATh MEPHI 10
CHIDKEHUIO PHCKA.

Buaagern: npueMamMu oKa3aHus
MEPBOM TIOMOIIN ¥ METOIbI 3aIUTHI
B ycnoBusax YC.

Hp0¢eCCMOHaJleble Komnemenuuu u unduxamopbt Ux 0ocmuiiceHus

K-9

CriocobeH mpuHUMATh
000CHOBaHHBIE YKOHO-
MHYCCKUC PCUICHHS B
Pa3ITUIHBIX 00IaCTIX
JKU3HEICATEIBHOCTH

YK-9.1. [Nouumaet
0a30BbIC MPUHITATIBI
(YHKUMOHUPOBAHUS
9KOHOMUKH U SKOHO-
MUYECKOT'O Pa3BUTHS,
ey u GopMBI yIacTHS
rocy/1apcTBa B
9KOHOMUKE

YK-9.2. IIpumensier
METOABI IMYHOTO KO-
HOMHUYECKOTO U (PH-
HAHCOBOTI'O TJIAHUPO-
BaHWUsI JIJIsl IOCTHKE-
HUSI TEKYIUX U JOJIT0-
CPOYHBIX (PMHAHCOBBIX
Lesnei, uCTob3yeT
(hvHAHCOBBIE HHCTPY-
MEHTHI JJIs1 yIIpaBiie-
HUSI TUYHBIME (DUHAH-
camM¥ (JITIHBIM 0101~
YKETOM), KOHTPOJIU-
pyeT COOCTBEHHBIE
9KOHOMHYECKHE U
(hMHAHCOBBIC PHIHKU

3HATh: OCHOBHBIC MOJIOKEHHS U
METOJIBI SKOHOMUYECKHUX HAYK:
HaIpaBJICHUA Pa3BUTUSA Poccun u
MHpa Ha COBPEMEHHOM JTarie,
MPEJICTABJIATH KOHKPETHBIC (DaKThI
TII00aTM3ae MEPOBOTO
SKOHOMHYECKOTO NMPOCTPAHCTBA U
MMOHAMATh PErHOHAIEHBIE U
riobansHble nHTEpech Poccunmy;
OCHOBBI DKOHOMMUYECKON TEOpUH,
HEOOXOIUMBIE JIJIsl OCYIIECTBICHHS
mpo(heCcCHOHAIBHOM IeSTeILHOCTH.
YMeTh: UCTIONB30BaTh 3HAHUS
OCHOB SKOHOMUKH TIPH PEIICHUU
COIIMABHBIX U MPO(ECCHOHATBHBIX
3aj1a4; aHAIM3UPOBATh YKOHOMU-
YeCKH 3HAYUMBbIE TIPOOTIEMBI 1
MPOLIECCHI.

Baagerb: OCHOBHBIMH METOIAMH
9KOHOMHYECKHX HAYK ISl aHAIN3a
Y PEIeHNs CONMUANBHBIX U Ipodec-
CHOHAJILHBIX NPOOJIEM H POLIECCOB;
MMOHNMaHUEM B3aHMOCBS3H MEXKIY
OTKPBITUAMU U HAYUYHBIMU YMO3aK-
JJIOUCHUAMHA Ha UX OCHOBC,
MTpaBUJIAMH MIPUHSITHS YKOHOMHU-




YECKH OTBETCTBEHHBIX PEIICHUI B
Pa3INYHBIX )KU3HCHHBIX CUTYAIIHSX,
po(ecCHOHANBHOM U 00IIeCTBEH-
HOH JIeATeIbHOCTH; PAKTUIECKUMHU
HABBIKAMH MTPUMEHEHUS TTOTyYCH-
HBIX 3HaHWI TIPU pa30ope peantbHbIX
CUTYyaIHH.

4. OFbEM JUCIIATIMHBI U BUJbI YYEFHON PABOThHI

Tab6auna 4.1.
O0beM IMCHUIJIMHBI U BUABI y4eOHOI padoThI
Buj yueOHoii padoThl Bcero yacos )
ceMecTp
OO01mast TpPyA0eMKOCTh TUCIUTUTHHBI 108 108
AyIUTOpHBIE 3aHATUS 50 50
Jlexun 18 18
[IpakTHyeckue 3aHsITHS 32 32
CamocTrosrtensHas padora cryneHtoB (CPC) 58 58

5. COAEPKAHUE JUCIHUIIJIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKHUX YACOB 1 BUIOB YYEBHbIX

3AHIATUUA

Taoauna 5.1.

5.1. CTpyKTypa U coiep:KaHHe TUCHUIITHHBI

OO01mas TpyA0eMKOCTh JUCITUIUIMHBI COCTABIIACT 3 3a4eTHhIE eAuHUIIEI, 108 qacos.

Buael yueOHON paloOTHI,
Ne £ BKIIOYasg caMocT. paboty [dopmMa TEKyIIero KOHTPOJIS
Paznen nucuuniuHb S P Y Pop Y P
n/n S [lex [Mpaxrnu. CPC YCIIEBAEMOCTH.
Q
O |[muu [paboThl
Bsenenue
1 A 5 2| 4 8
TectupoBanue
XuMuyeckas
2 sBomroMst  reocep | S 2 4 10 TectupoBaHnue
3emun




OU3NKO-XUMUYECKHE
3 IIPOLIECCHI B| 5 4 8 10 Konrtponbnas padora Nel.
atMmocgepe
XuUMHUECKue
4 MIPOIECCHI B| 5 4 8 10 KonTponbnas padorta Ne2.
ruapochepe
XUMHUECKUE
5 IPOIIECCHI B 5 2 4 10 [MoaroroBka pedeparon
TIOYBCHHOM CJIOE
Murpanus "
Tpanchopmanus

6 3arpsA3HAIOIINX 5 2 4 8 [MonroroBka pedeparon
BCIIICCTB B
6uocdepe.

7 3akiroueHue. 2 - 2 TectupoBanue

HUroro: 18 32 58

5.2.Copnep:xanne TUCHHUILINHBI « JKOJOTHYeCKA XUMHSI»

1. Beenenne

[IpeameT osKomoruveckoit xumuu. CBs3p C ApyruMH aucHUIuiMHamMu. OcoOeHHOCTH
XUMUYECKUX IIPEBPALLECHUN B IPUPOJHBIX CUCTEMAX.

2. Xumuueckas 3BoJonus reocdep 3emiin

PacnpocTpaHEeHHOCT XMMMYECKHX DJIEMEHTOB B OKpyxawouen cpexne. Kpyrosopor
BenlecTB B Ouocdepe. Kpyrosopor kucnopoaa, dorocuntes. Kpyrosopor azora. Kpyrosopot
docdopa u cepsl. Bomopoausiii k. Makpo u - MEKPO 3JIEMEHTBL. MeTalibl KU3HU.

3. Pu3NKO-XUMHYECKHE NMPoIecchl B aTMochepe

Crpoenne u coctaB armocepsl. Temneparypubiii npoduias atMochepsl. Y CTOHUYUBOCT
atMoc(eprl. DOTOXMMHYECKHE TPOLECCHl B  BEPXHHUX CIOSAX 3E€MHOM  arMocdepsl.
doToxumMuyeckue nporeccsl B ctpatochepe. O30H. O30HOBBIH CIloi, ero pyHkuuu B Ouocdepe.
BnusiHue oKCHIOB a30Ta M rajoreHcoAepKalluX OpraHuYecKUX COeIMHEHUN Ha HyJIEBOW ITHKII
o30Ha. DuU3MKO-XMMHUYECKHE Mporeccsl B Tporocdepe. IIpeBpamieHuss ¢ ydacTHeM OKCHIOB
azota. AMMuak. Okcunbl azora. DOTOXUMHUYECKHI cMOr. ATMOC(EpHBI LHUKI COSAMHEHUN
azota. Coenuuenus cepol B atMmocdepe. CepoBonopon. JAnokcusa cepbl. OKUCIICHUE COSTMHCHUI
cepsl. [TapHuKoBsIe ra3el B atMocdepe. Bonia B atmocdepe.

4. XuMHYecKHe nmpoueccobl B rugpocdepe

['unponoruyeckuii 1ukia. OCHOBHbBIE BHUABI MPUPOAHBIX BOJ M OCOOEHHOCTH MX COCTaBa.
AHOManbpHbBIE CBOICTBa BOJBI U, UX POJb B IpHupoae. OCOOEHHOCTH BOJbI KaK PacTBOPHUTEIIS.
KapOonatHas cucteMa M KOHLEHTpalMs HOHOB BOJOpOJa B Boje. YrojibHas kuciora u pH
pactBopa. PacTtBopumocth kapOoHaTHbIX mopoj. Kameiut. Jlomomut. BeicokomMarne3uaabHBIM
KaJablMT. BriusHue mnpuMecell Ha pacTBOPHUMOCTb KalbluTa. PaBHOBeCHas pacTBOPUMOCTH
CHIIMKATHBIX TOpoja. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE TIpoliecchl B ruapochepe. IIporecco
KOMILIEKCOOOpa30oBaHUs B runpocoepe. [Tpupoxansie U CHUHTETHYECKUE
KoMIUTeKcooOpa3oBareny. [l0BepXHOCTHO-aKTUBHBIE BEIIECTBA B BOJIOEMAX.

Oxkean. Ocrtyapun. TemnepaTypHblii mpo¢uiib, COCTaB U CBOMCTBA OKEAHWYECKHX BOJ.
[Ipomecchl  ymaneHWs: OCHOBHBIX pAcCTBOPEHHBIX BemecTB. (OCOOCHHOCTH OKHCIHTEIBHO-
BOCCTAHOBHTEJIBHBIX IPOLIECCOB B OKEAHE.

5. XuMu4yeckue npoueccsl B NOYBEHHOM CJI0€

Crpoenne murocdepsl. CrpykTypa 3eMHON Kopbl. IlouBa. OOpazoBaHHE MOYBEHHOI'O
CJIOS1.



DOnemeHTHBIN U (pa30oBbIi cocTaB mouB. ['ymyc. CocTaB U CBOIMCTBA T'yMYCOBBIX BEIIECTB.
Bmaroemkocte u  BomompoHMmaemoctb mous. llouBeHHble  pacTBOpbl.  IlouBEeHHBIN
norjom@awmmii  kommieke.  KatmonHooOMeHHast  cmocoOHOCTh moYB.  CelneKTUBHOCTH
KaTHOHHOTO OOMEHa.

Kucnble mouBsl. Bunbl nouBeHoit KUCIOTHOCTH. DOpMBI COCAMHEHUN alIOMUHUSA B
noyBax. CoOeTMHEHHS] KPEMHUS U ATFOMOCHITHKATHI.

Azot, dochop u cepa B MOYBEHHBIX IMpoleccax. MapraHeln W JKele30 B IOYBaXx.
MUKpOAIIEMEHTHI U X3UMHYECKOE 3arps3HEHUE TTOYB.

6. Murpanus u Tpancgopmanusi npumeceii B ouocdepe

Buner murpanuu. Bo3nymiHas, BoiHas, OMOreHHass W TeXHOTeHHass Murpamus. OakTopsl
murpanuu. Knaccuduxaruss MUTpUPYIOIIHUX 3JIEMEHTOB.

['eoxumuueckue Oapbepbl. OUBNKO-XUMHUYECKHUE, MEXaHUYECKHE, OMOreOXUMHUECKUe U
TEXHOTCHHBIE Oaphephl.

Murpamuss U akKyMylslus COEAUHEHMH KpeMHHUs, altoMuHus. ¢ocdopa, TDKEIbIX
METaJJIOB ¥ PaJOAKTUBHEIX YJIEMEHTOB B Ouocdepe.

[Ipomecchl caMoouuIeHUss BOJOEMOB. ['MApOIn3 conel TAKeIbIX MeTauioB. OKHUCIEHUE
OpPTaHMYECKHUX BEIIECTB B a’dpOOHBIX ycioBusiX. TpaHchopmanus He)TH W TECTULUIOB B
OKpY’Karolllen cpese.

Kucnorusie noxaun. Kucinoroobpasyromiue BemectBa B armocdepe. 3aKUCIeHUE 0CAIKOB.
TpaHcrpaHWYHBIA MEPEHOC KHUCIOTHBIX OCaaKoB. J[MHamuka usMeHeHus pH u Xxumudeckoro
cocTaBa ocaakoB. [Iporeccsl aacopOLnu OKCHIOB CEpPhI U a30Ta MOACTHIIAIOIIEH MTOBEPXHOCTHIO.
3akucneHue o3ep. 3akucieHue noys. [l0JBUKHOCTE 3JIEMEHTOB U KUCJIOTHOCTh TIOYB.

7. 3aka0ueHune

[IpoGrieMbl COBpPEMEHHOTO pa3BUTHS XHUMHUU OKpYXKaIoOLIel cpeapl Kak HaydyHOU
JUCIIUATITUHBL.

6. OBPA3OBATEJIBHBIE TEXHOJIOT'N

[Tpu U3y4eHnH TEOPETUIECKOTO Kypca UCIONIb3yloTCsa MeToab! I T:
MIPUMEHEHNE KOMITBIOTEPOB Il AocTyna K MHTepHeT-pecypcam, HCTOIb30BaHUE OOYYArOIINX
MIPOTpaMM.
Matepuansl JIEKIUI MPEACTABISAIOTCS B HHTEPAKTUBHOM (hopme.
[Ipy npoBeneHHMH NPAKTUYECKUX 3aHATUM IO PALYy TEM MCHOJB3YETCA OIEpeKaroIias
CaMOCTOSITENIbHAs paboTa.
Peanusyercss TexHOMOTHS CaMOOOY4YEHHUsS CTYICHTOB C HCIIOJIb30BAaHHUEM AIIEKTPOHHBIX

(hopM TUCTAHIIMOHHOTO OOYUEHHUSI.

/. MIEPEYEHb YYEFHO-METOJUYECKOI'O OBECIIEUEHMUS 1151
CAMOCTOSTEJBHON PABOTHI OBYUAIOIIIAXCS 1O JUCHUIIJIMHE (MOAYJIIO)

JlexnmoHHBIC 3aHATHS MPOBOIITCS 1 pas Hexemo B 00beMe 2 9acoB M 2 daca MPaKTHIECKHUX
3aHATHA B mATOM  ceMmecTpe. [lociie OKOHYAHWS M3YYCHUS! KaXIOW TEMbI CTYIACHTHI MPOXOIAT

TCCTUPOBAHUC, CO6€C€,Z[OBaHI/I€, BBITIOJIHAKOT KOHTPOJIbHBIC pa60TBI.

7.1. IlepedeHb-yueOHO-METOUUECKOTO 0OecTiedeH s sl 00Y4arOIIUXCs 0 AUCIUILITUHE:



1.  Awnapys k., bpum6nexym6 I1., [xuxen3 T., Jlucc I1. Beenenue B Xumuro okpysxaromeit
cpenpl. — M.: Mup,1999. — 271 c.

2.  Ckypmaro O.U., Jlyka I'.I'. Musutun A. B BeneHue B IKOJOTHYECKYIO XUMHUIO. M.:
Bricmias mkoima, 1994. — 400 c.

3. Tapacosa H.IL., Ky3neuoB B.A.Cmerannukos 10.B. u np. 3agaun u BOmpockl Mo XUMUU
oKpyxaroteit cpeasl. — M.: Mup, 2002. — 368 c.

7.2. Yxazanus 11 00y4aromuxcs 0 OCBOCHHIO JUCITUTUTHHBI
Taoauna 7.1.

CopepaxaHue caMOCTOATEIBLHOMH Pad0oThI 00y4YaroIMXCst

Homep| Temwi/sonpocsi, evinocumvie na camocmosmensioe usy- | Kor-6o | @opmer padbomel

HeHue 4acoe
pazoen

o

1. Bsenenue 8 cobecenoBanue,
TECTOBBIHN
KOHTPOJIb

2. | Xumuueckas sBononus reochep 3eman 10 cobeceoBanue,
TECTOBBII
KOHTPOJIb

3 | DU3HKO-XMMHYECKHE NPOLECCHI B aTMOCHEpE 10 Cobecenonanue,
' TECTOBBII

KOHTPOJIb

XUMHYECKHUE MPOIECChl B rupochepe 10 Cobecenosanue,
TECTOBBIN

KOHTPOJIb

XUMUYECKHUE MPOLECCHl B TOYBEHHOM CJI0€ 10 cobecenoBanue,
TECTOBBIHN
KOHTPOJIb

6.
Murpanus u TpaHchopMalus 3arpsA3HSIONIMX BELIECTB B 8 co6ece21013a1jme,
TECTOBBII

ouocdepe.
KOHTPOJTb

7. |3akmouenmue. 2 cobeceqoBaHue,
TECTOBBIN
KOHTPOJIb

8. OEHOYHBLIE CPEACTBA JJISA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH 1
MMPOMEXYTOYHOM ATTECTAIIUA

Bonpocul ona cobecedosanusn

1.  OOmas xapakTepuCTHKa CTPOCHHS M COCTaBa aTMOC(hephI.



N

YcTOHUYNBOCTD aTMOCHEPHI.

ATMOC(epHbIe TPUMECH: UCTOUHUKH, Cpe/iHee Bpemsl mpedbiBaHus B aTMocdepe.

4.  PacmpocTpaHeHHEe U CEIMMEHTALUS 3arps3HAIONMX BelecTB B aTtMmocdepe. Ponb
TeMIEpaTypHbIX UHBEPCUH.

5. MexaHM3MBI CEIMMEHTAIH BELIECTB U3 aTMOC(Ephl, BIUSIHUE Pa3MEpPOB YaCTUL HA BpEMs
npeObIBaHms B aTMOC(epe.

6 XUMHUYECKUE MPOLIECCH B BEPXHUX CIIOAX aTMOC(hephl.

7 O3o0H B ctpaTochepe. Hynepoit riuki. Dxonornyeckue GyHKIIMH 030HOBOTO CIOS.

8.  O3zoHopa3pymaromnye BemecTBa. XJI0pHbBIN, a30THBIN, BOAOPOIHBINA ITUKIIBL.

9.  CobGoanble paaukaisl B atMochepe: 00pa3oBaHue, poJib B TPOTIOCHEPHBIX MPOIECCax.

10. Oxwucnenune Merana B Tporocepe.

11. doToxuMHUYECKHI CMOT.

12.  Ob6pazoBanue o30Ha B Tporniochepe. BimsHue conepkanus OKCUIOB a30Ta.

13. Coenunenus a3zota B Tporocdepe.

14. CoenuneHus cepsl B Tporiocdepe.

15. AHTpomnoreHnHoe 3arpszHeHune atMochepsl. JIokampHbIe U rI100abHbBIE TPOOIEMBI.

16. OO6mas xapakTepuctuka rugpocdepsl. CpeaHHii HIEMEHTHBIA COCTaB MPUPOIHBIX BOJ.

17. OcobeHHocTH GU3UKO-XUMHUUYECKHX CBOMCTB BOJIBI M UX POJIb B OMocdepe.

18. CocTtaB nmpupoaHBIX BOJ, OCHOBHBIE KOMIIOHEHTHI.

19. Kectkoctb Boabl. Kimaccudukarus npupoaHbIX BOJ MO BEIUUHUHE )KECTKOCTH.

20. Kunaccugukaius npupoIHbIX BOJ MO MPeodIalalonuM KaTHOHAM U aHHOHAM.

21. Teoxumuyeckas KiacCH(pUKAIHS TPUPOTHBIX BOJI.

22. Knaccugukaiys NprupoIHBIX BOJ M0 BEIMYUHE 001l MUHEepaIn3aluu

23. PaBnoBecus B cucteme HyO — CO,. Pacuer pH Hesarps3HeHHBIX aTMOC(HEPHBIX 0CAIKOB.

24. pH u cooTHOmEHNE KapOOHATHBIX (HOPM B IIPHUPOIHBIX BOAAX.

25. lllemouHocTh MpUPOAHBIX BOA. ByhepHOCTh MO OTHOIICHHUIO K 3aKHUCICHHIO.

26. Tlpomeccsl 3aKUCICHUS] BOJJOEMOB.

27. PactBopuMble (OpPMBI aTIOMUHUS B MPUPOJIHBIX BOJAX, 3aBUCUMOCTh KOHIICHTpAIUil OT
pH.

28. Oco0EHHOCTH OKHUCIUTENHbHO-BOCCTAHOBUTEIBHBIX MTPOLIECCOB B TUApOCchepe.

29. AHa’poOHOE pa3oKeHHEe OPraHMYECKOTO BEIIECTBA.

30. Penokc-OydepHOCTh MPUPOIHBIX BOJI.

31. TewmmeparypHas cTpaTHQHKAIHS B 03epax.

32. DOBTpoduKaIMs BOJTOEMOB.

33.  OcoOEHHOCTH OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX ITPOIIECCOB B THAPOChEpe.

34.  OKHCIUTETHHO-BOCCTAHOBUTENBHBIE YCIOBUS B ITO/I3€MHBIX BOJaX.

35.  OKHCITUTETHHO-BOCCTAHOBUTEIBHBIE YCIIOBHS B OKEaHE

36. MexaHM3MBI IPOLIECCOB XUMUYECKOT'O BHIBETPUBAHMS.

37. TlornorutenbHas CIOCOOHOCTH MOYB. [I0UBEHHO-TOTIIOMIAIONTUI KOMILIIEKC.

38. Bwuanl MOYBEHHONW KUCIOTHOCTH.

39. OpraHMYecKoe BEIIECTBO ITOYB.

40. T'eoxummueckas murpauus. ['eoxumuueckue 6apbepsl.

w

Temamuxka peghepamos

1. IecTHnuapl ¥ UX BIUSHAE HA OKPYXKAIOIIYIO CPEIy

2. OpraHuyeckue 3arps3HUTENN BOAHON CPEIbI

3. BimsiHME PUPOTHO-IKOJIOTHYECKUX (DAKTOPOB Ha 37I0POBHE YEIOBEKa
4. TlouBa: 0COOEHHOCTH COCTaBa U MPOIIECCHI B HEH

5. XUMHUYECKHUE TPOIeCcChl B aTMOchepe

6. O30HOBBII PKpaH: pa3pylIeHUE U BO3SMOKHOCTH €TI0 BOCCTAHOBJICHHUS
7. Poiub BOOBI M €€ KauecTBa B KU3HH YEJIOBEKA



8. Tskenble MeTaIbI, TOKCUKOJIOTMYECKasl XapaKTepUCTHKA
9. buocdepHbIe 3aNI0BETHUKH
10. Cocroguue Box u mouB PocToBckoi obacTu
11. MeTtoasl OYMCTKH MUPOBOTO OKeaHa OoT HepTh 1 HePTEPOaYKTOB
12. Dxonoruueckue NpoOIeMbl SHEPTETUKU
13. Bognsie pecypcbl Poccun 1 BX 9KOJIOTHYECKOE COCTOSTHUE
14. Taepable OBITOBBIE OTXO/IBL: 3aXOPOHEHHUE U YTHIIU3ALIHS
15. OcoOeHHOCTH 3aXOpOHEHUS U IEpepabOTKU paInOaKTUBHBIX OTXO0B
16. Tlonb3a u BpeJ MUHEPATIBHBIX y0OpEHUI
17. Ponp XxuMuM B 3arpsI3HEHUH OKPY)KAIOIIEH CPEIbl U €€ OUUCTKE
18. AnpTepHaTHBHBIE CTIOCOOBI MOTYYECHUS YHEPTUU
Kputepun ouennBanus pedepara

OreHKa «OTJIMYHO» BBICTABIISIETCS, €CJIM paboTa CTy/IeHTa HalKrcaHa IPaMOTHBIM HayYHBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY M JIOTUKY M3JI0’KEHUS, TOUKA 3pEHUs CTyJeHTa 000CHOBaHHa,
B paboTe MPHUCYTCTBYIOT CCBUIKM Ha HOPMATHUBHO-TIPABOBBIE AaKThI, MPUMEPHl M3 CyICOHOI
[IPAKTUKH, MHEHHS U3BECTHBIX YUEHBIX B JaHHOH oOsactu. CTyaeHT B paboTe BbIIIBUIAE€T HOBBIE
UJCH U TPAKTOBKH, IEMOHCTPUPYET CIIOCOOHOCTh aHAIM3UPOBATH MaTepUall.

O1eHKa «XOPOLI0» BBICTABIAECTCS, €CIM paboTa CTY/AEHTa HAalUCaHa IPAMOTHBIM Hay4YHBIM
SI3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTHKY U3JI0)KEHUS, TOUKA 3pEHUs CTy/IeHTa 000OCHOBAHHA,
B paboTe NPHUCYTCTBYIOT CCHUIKM Ha HOPMATHUBHO-TIPABOBBIE AaKThI, MPUMEPHl M3 CYIEOHOI
MPaKTUKU, MHEHHS U3BECTHBIX YUEHBIX B JAaHHOU 00JIaCTH.

OHGHKa «YAOBJETBOPUTEJTBHO>» BbICTABIIICTCA, CCIIM CTYACHT BBIIIOJIHUII 3adaHHUC, OJHAKO
HC IMMPOACMOHCTPHUPOBAJI CIIOCOOHOCTDH K HAaYYHOMY aHaJIu3y, HC BBICKA3bIBAJ B pa60Te CBOCTO
MHCHUS, JOITYCTUIT OIMOKHU B JIOTHYECKOM 00OCHOBAHUU CBOCTO OTBETA.

OLIGHKa «HEYAOBJIETBOPUTECJIBLHO0» BLICTABIIACTCA, CCJIM CTYACHT HC BBIIIOJIHWII 3aJlaHUC, WU
BBIITIOJIHUII €T'0 (bOpMaJ'IBHO, OTBCTHUII Ha SaHaHHBIﬁ BOIIPOC, IIpHU 3TOM HE CCBLIAJICA Ha MHCHUSA
y‘-IéHbIX, HC TpAaKTOBAJI HOPMATUBHO-IIPABOBBIC AaKTbl, HC BbICKA3biBaJl CBOCIO MHCHHA, HC
IIpOABUIIL CIIOCOOHOCTH K aHalJIn3y, TO €CTb B IICJIOM LICJIb pe(bepaTa HC NOCTUT'HYTA.

Ilpumepnvle sapuanmol mecmosvlx 3a0aHU
Tecr 1

- XUMHYeCKHUI IKOJIOrn4ecKkuii pakTop xapakrepusyer:

A) KaueCTBEHHBIN U KOJIMUYECTBEHHBIM XMMUYECKHI COCTaB cpebl OOUTaHUS
B) xonmnuecTBEHHBI XUMHYECKUN COCTAB CPEIbl OOUTAHUS

B) xauecTBeHHBIN XUMUYECKUI COCTaB CPEIbl OOUTAHNUS.

- CyIIIeCTBOBaHHe KMBOI'0 OpraHm3mMa HEBO3MOKHO Ipu:

A) HemocTaTKe XU3HEHHO HEOOXOIUMOro JJIEMEHTa B cpele OOWTaHUS B JOCTYITHOW st
opranuszma ¢opme

b) HemoctaTtke uaM W30OBITKE >KM3HEHHO HEOOXOAMMOTO OJJIEMEHTa B Cpele OOWTaHUS B
JOCTYIHOM AJisl opranu3ma Gopme


https://pandia.ru/text/category/rostovskaya_obl_/

B) u30bITKE )KU3HEHHO HEOOXOIMMOT0 AJIEMEHTA B cpejie OOUTaHMs B JOCTYIHOM JJIsl OpraHu3mMa
bopwme.

- Conep:kanne MaKpoO3J1eMEHTOB MpPeBbILIAET :
A) 0,05; B)10; B) 50 % maccel opranu3ma gejoBeka.
- K MakposjieMeHTaM nepBoii KATErOpuu OTHOCSTCS:

A) xane1iui, XJ0p, *kene3o b) hochop, mapranen, HaTpuid
B) Bananmii, mapraunen, 6apui.

- [Ipu npeBbIIEHUN HOPMBI BHI3BIBAIOT TOKCHYECKOE JIeiicTBHE:
A) xaaMuid, OEpUIITHIA, MBIITBSIK, CBUHEI, PTYTh
b) xanmuii, Oepuiunid, xKene30, MarHu, pTyTh
B) onoBo, 3051010, KaIuii, a30T, CBUHEIL.
Tect 2
- TOKCHYHOCTH OIHOTUIHBIX COeTMHEHHUH 3JIEMEHTOB BO3pacTaeT B PAdy:
A) Li,Cs,Rb, K, Na bB)Li,Na, K, Cs,Rb B)Li, Na K, Rb, Cs
- Tokcuueckoe jeiicTBHE AJIOMUHUSA CBSI3AHO C:
A) BnusiHueM Ha metabonu3M pocdopa u pochopcoaepkamux CoOeTUHEHUMA
B) aHTaroHu3MoM K KaJHio

B) yBennyeHneM akTUBHOCTH (PEPMEHTOB.

- le/l nmonagaHuM B OPraHu3M HMUHAHU/I0B HATPUS WIH KAJIUA OTPABJCHUEC MMPOUCXOIUT 3a
cyerT:

A) nmpekpalieHusi BHyTPUKICTOYHOTO OKUCIICHUS

b) unTeHcudukanuy BHyTPUKIETOYHOIO OKUCIICHUS

B) unTeHcudukanuy BHEKIETOUHOTO OKHCICHHS.

- OCHOBa TOKCHY€CKOI0 AeiicTBUS CBUHIA:

A) obpazoBanue cTabMIBHBIX KoMIUIeKcOB (Ph2+) ¢ kapOoHMIbHBIME 1 (hOCHATHBIMU TPYIIIAMU
OEITKOB M HYKJICHHOBBIX KUCIIOT;

b) oOpa3oBanue HEpaCTBOPUMBIX THIPOKCOCOCTUHEHUI CBUHIIA;

B) o6pa3zoBanueM cepocoaepKaimux COeTUHCHHM.

- Buosiornyeckoe 3Ha4YeHne 3JIeMEHTOB YMEHbIAETCHA B PSALY:

A)Cu—-Ag-AuB) Ag—Au-CuB) Au—-Ag-Cu

Tema 3

- K 0CHOBHBIM 3K0JIOTHY€CKHM l'lpOﬁ.]'leMaM OTHOCHAT:


https://pandia.ru/text/category/azot/
https://pandia.ru/text/category/alyuminij/
https://pandia.ru/text/category/antagonizm/
https://pandia.ru/text/category/intensifikatciya/

A) pocT HaceJeHUs Ha IUIAHETe, YpOaHHM3alUI0, XMUMH3AIMIO0, 3PO3UI0 TOYB, pa3pylICHHUE

0O30HOBOTO CJ104,

b) usmenenue kmMara v MCYE3HOBEHHE YacTy (hIIOphl U (hayHBHI,
B) pacnpoctpanenue nH)EKIMOHHBIX 00JIe3HEN M YMEHBIICHNUE HCUEPIIAEMBIX PECYPCOB.

- K 0CHOBHBIM HCTOYHHMKAM 3arpsi3HeHusi atMocgepnl B Poccuu siBisiercs:

A) TpaHCIIOPT, SHEPreTUKA U IPOMBIIUIEHHOCTb;
b) BBIOpOCH! IPOMBINIIEHHBIX PEANPUATHN U aBTOTPAHCIIOPT;
B) BBIOpOCHI ra3000pa3HbIX OPraHUYECKUX BEIIECTB.

- K xuMu4ecKkuM noxka3areisiM KauecTBa BOAbI OTHOCAT:

A) KeCTKOCTb, OKUCIISIEMOCTb, KOJIU-UHJIEKC;
B) ’ecTKOCTh, OKUCITSIEMOCTh, CyXOi OCTATOK;
B) *xecTKOCTb, OKHUCIIEMOCTD, B3BEIIICHHBIC BEIIECTRA.

Kpumepuu OUEHKU omeema cmyOeHma npu 6blNOJIHEHUU MeCcmaoBsovlx 3a0anuii

Ounenka

TpeOoBaHusl K 3HAHUSIM

OTIINYHO

OneHka «OTJIIMYHO» BBICTABIACTCS CTYACHTY, €CIH OH TIyOOKO M
IIPOYHO  OCBOWJI ~ INPOTPpaMMHBIA  MaTepuan,  HMCUEpIbIBAIOLIE,
IIOCJIEJOBATEIBHO, YETKO U JIOTHYECKH CTPOMHO €ro M3JIaraer, yMeer
TECHO YBSI3bIBATh TEOPHUIO C TMPAKTUKOW, CBOOOJHO CHpPABISETCS C
3aJa4yamMy, BOIPOCAMM M JAPYTMMH BHJIAaMU IIPUMEHCHMs 3HAHUH,
IIPUYEM HE 3aTPYAHIETCA C OTBETOM IIPU BHUJIOU3MEHEHUU 3aJaHUH,
MIPaBUIBHO OOOCHOBBIBAET NPUHATOE PELICHUE.

XOpO1LIO

OueHKa «XOpOIL0» BBICTaBISAETCS CTYIAEHTY, €CIM OH TBEPJAO 3HAET
MaTepuang, TPaMOTHO M TO CYIIECTBY H3JaraeT €ro, He JOmmycKas
CYIIECTBEHHBIX HETOYHOCTEM B OTBET€ HA BOIMPOC, MPABUIBHO
MIPUMEHSAET TEOPETUUYECKUE TOJOKEHUS MPU PEIICHUU MPAKTUUYECKUX
BOIIPOCOB U 3a]1a4, BIaJieeT HEOOXOIUMBIMHU HaBBIKAMH U IPHUEMAMH UX
BBITIOJTHEHHS.

YAOBJICTBOPHUTCIBHO

OneHka «yJOBIIETBOPUTEIBHO» BBICTABISAETCA CTYIEHTY, €CIM OH
MMEEeT 3HaHWs TOJIBKO OCHOBHOI'O XapakTepa, HO HE YCBOMJ €ro
JeTajaed, JIONyCKaeT HETOYHOCTH, HENOCTaTOYHO  IPABHIIBHBIE
(GOpMYIHPOBKH, HApYIICHUS JIOTUYECKOH IOCIIEA0BAaTEIILHOCTH B
U3JI0’KEHUU [IPOrPAMMHOI0 MaTepHualla, UCIBITHIBAECT 3aTPYAHEHUS IPU
000CHOBaHMHU OTBETA.

HCYIOOBJICTBOPUTCIBHO

OneHka «HEeyAOBIETBOPUTENBHO» BBICTABISAETCS CTYACHTY, KOTOPBIN
HE 3HACT 3HAYMTEIIBHOM 4acTH IPOrpaMMHOr0 MaTepHala, AOIYCKaeT
CYLIECTBEHHbIE OIIMOKHU, UIMEET 3aTPyJHEHUSI IPU OTBETE HAa BOIPOCHI




u 000CHOBaHUH OTBETOB. Kak MPaBUIIO, OLICHKA
«HEYHOBJIETBOPUTEIILHO» CTaBUTCS CTYIAEHTaM, KOTOPBIE HE MOIYT
MPOJOIKUTh  OO0yueHHWEe 0e3  JOTMONHUTEIBHBIX  3aHATHH 10
COOTBETCTBYIOIIEH AUCIUILIIHE.

Ipumepnuie 3a0auu 0na KOHMPOJIbHOU PadOmMbl

- OOBACHUTH Ha OCHOBE aHaJHM3a MPOIECCOB CrOPAHUS TOIUIMBA Pa3IMYHBIX BUIOB U HUCIONIB3YS
JaHHBIE TaOIUIEl 1, MoYeMy BBIOPOCHI 3arpsI3HSIONINX BEIIECTB aBTOMOOWISIMH, PaOOTAIOIIIMMH
Ha JAU3eIbHOM TOIUIMBE WIIM Ta3e, MEHbIIE, 4eM Ha paboTaronux Ha OeH3MHE

Tabmuma 1 CocTtaB ¥ KOTUYECTBO (T/CYT) 3arpsA3HSIONIUX BEIIECTB, BBIACISIOMUXCS B BO3IYX
aBTOTPAHCIIOPTOM, paOOTAIOIIUM Ha TOTLIMBE PAa3HBIX BUJOB

OcHOBHEBIE 3arpsA3SHAOIINC KOMIIOHCHTBI bensun I[I/I3TOHJ'II/IBO I'az

Monookcua yriepoaa 2147,2 100 121,9
VYTI1eBO10POIBI 3904 44 27,7
Oxcuasl a30oTa 1220 28 13,9
Htoro, T 29596 172 163,5

- Paccuurtarh CcyTOUYHBIH O0BEM KHCIOpPO/AA, PACXOJyEeMbIi Ha OKUCJIEHHME BBIXJIOIMHBIX Ia30B
TOIUTMBA Pa3HBIX BHUJOB, CUMTAsl, YTO BBIXJIOMHBIC ra3bl cocTosAT u3 (opmanpaeruaa (30 %),
denona (30 %) u 6en3(a)mupena (40 %).

- Tlpennoxute crnocoObl OYMCTKH CTOYHOM BOJBI OT OeH3oma (denonma) mo yporHs I[IJIK
(HammcaTh ypaBHEHUS PEAKIIH).

- Paccuurath Maccy okuciIHTENS, HEOOXOAMMYIO JJIsl OKHCIEHUS 1 M3 BOJBI C KOHIIEHTpaIHen
THIIPOXWHOHA 8 MT/II.

- Ilpennoxuts cocoObl OYMCTKH CTOYHBIX BOJI OT COJEPKalerocsi HUTpoOeH30ja, MPUBECTU
HeoOXxoauMble peakiuu. OTBET apryMEeHTUPOBATb.

Kpumepuu oyenku omeema cmyoenma npu 6blnojiHeHuu KORMPOIAbHOU padomul

Onenka TpeOoBanus K 3HAHUAM

OTJIMYHO IIPUBEEHBl TIOJIHBIE [PABUJIBHBIE PELIEHUS, OTBETHl I'PAMOTHO
apryMEHTHPOBaHBI

XOpOUIO JOIYLIEHbl HE3HAYUTEIbHbBIE MOIPEIIHOCTU IPU OTBETAaX Ha BOIPOCHI,

apryMeHTanus Oblia He OJTHON

YIIOBJIETBOPUTEIBHO | B OTBETAX Ha HEKOTOPHIE BOMPOCHI JOMYIIEHBI IPYOble OMMOKH, 9acTh
BBIBOJIOB HE ApI'yMEHTUPOBAHA UIIM apI'YMEHTUPOBAHA HENIPABUIBHO

HEYJOBJIETBOPUTENBHO | OTBeTHl Ha 50 u Oosee % BONMPOCOB OMIMOOYHBI, OOJBIIMHCTBO
BBIBOJIOB HE APT'YMEHTHUPOBAHBI WIM APT'YMEHTUPOBAHBI HENIPABUIIBHO

Bonpocwl ona konmpona na 3aueme



https://pandia.ru/text/category/ochistka_estestvennih_i_stokovih_vod/

- XUMUYECKUN IKOJIOTUYECKHUHA PaKTop

- HopmaTuBHbIE TTOKa3aTeNH, PUHATHIE JIs1 XapaKTEPUCTUKHU 3arpsi3HUTEIICH PUPOTHOM Cpeibl
- buorennsle MUKpO - 1 MaKpO3JI€MEHTBI

- CTaguu Murpanuu 3arpsa3HeHui

- XapakTepucTrKa 0c000 TOKCUIHBIX S-DJIEMEHTOB

- XapakTepHucTuka 0co00 TOKCUYHBIX P-3JIEMEHTOB

- MepsI o 3amuTe 3J10pOBhS YEJIOBEKA OT CBUHITA, BO3JCHCTBHUE CBUHITA HA OPTAaHU3M YEJIOBEKa
- Poiib ceneHa B )KM3HU YeOBEKa

- MexaHu3M BIUSHUSA CUJIBHEUIINX OPraHUYECKUX S7I0B HA OPTaHU3M YeJIOBEKa

- TokcruuHbIE CBOWCTBA MPEIEIIbHBIA U HENPEAEIbHBIX AJIbJACTHI0B

- Tokcuueckoe AelCTBUE CIUPTOB

- DKOJIOrHYecKue CBOCTBa KapOOHOBBIX KUCIOT

- [IprunHbl pa3apakaromero 1eUCTBUS CI0XKHBIX d(UPOB

- XMMUYECKHe PEAKIINN 00pa30BaHUs CUIMKATOB, ATFOMOCUINKATOB KAIBIIUS U MAaTHUS

- OCHOBHBIE KOMIIOHEHTHI TI0YB

- XMUYECKHE TIPOIECCHI B TUTOC(HEpE

- Opo3us U 3aCOJIEHUE MIOYB

- OcOOEHHOCTH XUMHUYECKHUX MPOIECCOB B Onocdepe

- DTamnbl MyTH OT TEXHOKPaTHYECKOM [UBUIIM3AINH K HOOCc]epe

Kpumepuu OUEHKU omeema Ha 3aueme

Onenka

Kpurepun orBera

3ayTeHo

['myOokoe u xopolliee 3HaAHME U MOHUMaHHUE MPEIMETa, B TOM HYHUCIIE
TEPMHUHOJIOTUHU i OCHOBHBIX TOHSITHI; TEOPETHUECKUX
3aKOHOMEPHOCTEH; (hakTHIeCKuX JIaHHBIX; 00CTOATENLHBIHN,
JIOTUYECKHUI ¥ TPAMOTHBIN OTBET BO BPEMS CIIaud 3a4€ETa; YACIbHBIN BEC
OLIMOOK MPU KOHTPOJILHOM TeCTUPOBaHUM — He O6osee 50%.

He3zaurteno

Cnaboe 3HaHWE OCHOBHOM TEPMHUHOJIOTHHU, TEOPETUIECKUX
3aKOHOMEPHOCTEH, (PaKTHUECKHUX JTAHHBIX, OITMOOYHBIN OTBET HA
3a4eTe; yIeNbHBIA BeC OIMOOK MPU KOHTPOJIHHOM TECTHPOBAHUN —
6omee 50%.

9. YYHEBHO-METOJUYECKOE 1 THOPOPMAILIMOHHOE OBECIIEYEHUE

TACIHATITAHBI

9.1. YueOHas qutepartypa:

a) OCHOBHASI.

1. Annpy3 Jlx., bpum6nexkym6 II., xwukxens T., Jlucc Il. BBenmenwe B XUMHIO

OKpy:xaroieit cpeasl. — M.: Mup,1999. — 271 c.




2. CkypnaroB 0.1, [lyka I'.I'. Musutu A. B BeieHue B 9KOJOTHUECKYIO XUMUIO. M.:
Beicmras mkona, 1994. — 400 c.
3. Tapacosa H.IL., Ky3nenoB B.A.CmerannukoB O.B. u np. 3amaun u BOmpockl 1Mo
XMMHH OKpYy»Karouieit cpeast. — M.: Mup, 2002. — 368 c.
4. Opinos [1.C. Xumus nous.M.: U3n-so MI'Y, 2005, 558 c..
5 Hcunopos B.A. Dxonorundeckas xumus. CI10.: Xumus, 2001. —287 c.
6. bormanosckuii I'.A. Xumnaeckas skosorusa. M.: MU3n-so MI'Y, 1994, — 237 c.
7 Tpudonosa T.A., TI'pummnaa E.II, Mumenko H.B. Xumus oxpyxamoomeil cpeabl.
[Tpaktukym. M3n-Bo Bal'VY, 1996. — 48 c.
8.  I'pummna E.I1. OcHOBBI XMMHH OKpYKaroien cpepl: yued.mocooue. Uzn-po Bal'y. Y. | —
2006 r.—67 c., u.ll —2009 r. — 60 c.

0) 1OMOJTHUTEIbHAS
Bbyasiko M.W. DBomonus 6uocdepst JI.: ['mapomereonsnar, 1984.
Hpusep [Ix. 'eoxumus npupoansix Boa. M.Mup, 1985.
W3zpasns FO.A. Kucnorusie noxau. JI.: 'mapomereounsnar, 1983.
Tuncnu U. TloBenenne XuMuuecKux 3arpsi3sHUTENEH B OKpy»xarorieit cpene. M.Mup, 1982.
Xumus okpyxaromieit cpenst / nog pea. J.0.M. bokpuca. M.: Xumus, 1982.
I'eoxumus okpysxaromieit cpenpl/ Caer FO.E. u ap. M.: Henpa,1990.

[Tepensman A.W. Kacumor H.C. I'eoxumus manmmadta. M.: Actpes, 1999.
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Anexceenko B.A. Dxonorunueckas reoxumus. M.: JIoroc, 2000.

9.2. UnTepHeT-pecypchl

http://c-books.narod.ru/pryanishnikovl 2 _1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NogakrownE

9.3. IlporpammHoe obecrieueHune

yHI/IBCpCI/ITCT obecrieueH HCOGXOI[I/IMBIM KOMIIIICKTOM JIMIICH3MOHHOI'O n CBO60,I[HO
pPacnpoCTpaHsaCeMoro nporpaMMHOro 06GCHC‘16HI/IH, B TOM YHCJIC OTCYCCTBCHHOI'O IMTPOU3BOJACTBA.

Kaxnpiit oOywatommiics B TedeHHME BCero Imepuoaa oOydeHus oOecmeueH WHAWBHUIYaTbHBIM
HEOTPaHWYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOH MH(OPMAIMOHHO-00pa30BaTeNbHOM cpelle YHUBEpCUTETA 13
000 TOYKHM, B KOTOPOH HWMEETCS JOCTy K HWH(POPMALUOHHO-TEIEKOMMYHUKAIIMOHHOW CETH
«/IHTEepHET» KaK HAa TEPPUTOPHUU YHUBEPCUTETA, TaK U BHE €€.


http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

YHI/IBepCI/ITCT obOecrieueH CJICAYHOIIUM KOMIUICKTOM JIMOCH3UOHHOTO TIPOTpaMMHOIO

obecrieueHusl.

1. JluueH3uoHHOE mporpaMMHOE obecnieueHue, ucrnonbyemoe B Murl'y

1.1. Microsoft Windows 7
1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommiekc MMUC “Busyansaas Crynus TectupoBanus™

1.4. Antuupychnoe I10 Eset Nod32
1.5. CrpaBouno-nipaBoBasi cucreMa “KoncymbTant”
1.6. CmpaBouHo-nipaBoBasi cucrema “I"apant”

Hapsmy C TpaAUIIMOHHBIMU WU3JAHUSAMU CTYACHTBI U

MOJIb30BATHCA 3JICKTPOHHBIMU MMOJIHOTECKCTOBBIMHU 6azamu JaHHBIX

COTPYAHHUKU HMCHOT BO3MOKHOCTH

Tabnuua 9.1.

HazBanue pecypca

Cebuika/goctyn

OnekTpoHHas  OmOnmMoTeka oHmakH «EmmHOEe OKHO K
00pa3zoBaTeIbHBIM pecypcam»

http://window.edu.ru

«O0bpazoBarenpHBIN pecypc Poccumy

http://school-collection.edu.ru

QenepanbHBIE  00pa30BaTENbHBI  MOPTA:  YUPEKACHUS,
mporpamMmsl, ctanaaptel, BY 351, Tectel EI'D, TA

http://www.edu.ru —

denepanbHbIii  TEHTP nH(pOpMaAMOHHO-00pa30BaTEIBHBIX
pecypcos (PLINOP)

http://fcior.edu.ru -

SOBC "KOHCVJIbTAHT CTYJEHTA". OnekTpoHHAs
OuOMMOTEKa TEXHHYECKOTO By3a

http://polpred.com/news

I/ISI[aTCJ'ILCTBO «JlaHby. 3H€KTpOHHO-6I/I6J'II/IOTC‘IHaH CHUCTEMA

http://www.studentlibrary.ru -

Pycckas BupTyanbpHast OuOIMOTEKA

http://rvb.ru —

UznarenbcTBo «JlaHby. DneKTpOHHO-OMOIMOTEYHASI CHCTEMA

http://e.lanbook.com -

ExenenensHuk Hayku 1 oOpasoBanus FOra Poccnn «Axkanemusi»

http://old.rsue.ru/Academy/Archives/I
ndex.htm

Hayunas snexTponHast onbnmoreka «e-Library»

http://elibrary.ru/defaultx.asp -

OneKkTpoHHO-O0ubanoTeuHas cuctema IPRbooks

http://www.iprbookshop.ru -

DNeKTpOHHO-CIIPaBOYHAs CHCTEMa JIOKYMEHTOB B cdepe
obpazoBanus «THDOpMIO»

http://www.informio.ru

WudopmarnmonHo-mipaBoBas cucreMa « KOHCYITbTaHT-TUTFOC)»

CereBasi BepcHs, JOCTyITHA CO BCEX
KOMITHIOTEPOB B KOPIIOPATHBHOMW CETH
Uarl'y

WndopmanmonHo-npasosas cucrema «['apant»

CereBas BepcHs, JOCTyITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM CETH



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

Narly

OnekTpoHHO-OubIMOTEYHAs crctema «HOpait» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

1) KoHTponbHbIE TECTHI.
2) BapuanTsl 3aanuii 1151 KOHTPOJIBHBIX PadoT.
3) Tematuka pedepatos.
11. METOANYECKHUE YKA3AHUSA JJIS1 OBYUYAIOHIUXCSA ITO OCBOEHUTIO

TACIHATITAHBI

JucnumnuHa «9KojJorndyeckas XUMHsD HampasiieHa Ha opMupoBaHue komnereHumii: YK-
8, TIK-9..

[IpomexyTouHas aTTecTalys MpeAnoiaraeT 3ayer.

[lpuctynas K M3y4eHUIO AUCLUMIUIMHBI, HEOOXOAMMO B HEPBYIO OYepeab O3HAKOMHTBHCS C
coJiep>kaHueM padoueit mporpammsel quctumiinHel (PITT).

Jlexuuy UMEIOT LENIBI0 JaTh CUCTEMAaTU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUIA.

[Tpu n3ydyenuu u npopaboTKe TEOPETUUECKOTr0 MaTeprana Heo0X0JUMO:

- MOBTOPUTH 3aKOHCIIEKTMPOBAHHBIN Ha JIEKIMOHHOM 3aHATUU MaTEpUal U JONOJIHHUTH €r0 C
Y4E€TOM PEKOMEHJIOBAaHHOM MO JAHHON TEME JINTEPATyphI;

- IIpU CAMOCTOSITEIbHOM H3Y4EHMHM TEOPETUYECKOM TEMBbl CHENaTh KOHCHEKT, HCIONb3Ys
pexomenaoBanneie B PIIJl nuTepaTypHble HMCTOYHMKM UM pecypchl HHPOPMAIMOHHO-
TEJIEKOMMYHUKALMOHHOM ceTH «HTepHeT»

- IIpY MOATOTOBKE K MPOMEXYTOYHOM aTTeCTallMyu [0 MOJYJIIO MCIOIb30BaTh MaTepuaibl GoHaa
OLICHOYHBIX CPEJICTB.

JlabopaTopHble 3aHSATUS MPOBOASTCS C LENbI0 YIUIYOJNEHUS M 3aKperyieHUs 3HaHWH,
MIOJIYyUEHHBIX Ha JIEKUUAX M B IIPOLECCE CAMOCTOATEIbHOW pabOThl HaJ HOPMAaTUBHBIMU
JTIOKYMEHTaMH, y4eOHOW 1 HAYYHOU JTUTEPATypOil.

[Ipu noaroToBKE K 1a00paTOPHOMY 3aHSTHIO HEOOXOIUMO:

- I3Y4YMTb, TOBTOPUTH TEOPETUUECCKUI MaTepHal IO 3aJaHHON TEME;
- IIpY BBIIIOJIHEHUY JIOMAIIHUX PAaCUETHBIX 3aaHUl, U3yUUTh, [IOBTOPUTH TUIIOBBIE 3aJaHMS,
BBITIOJIHAEMBIE B ayIUTOPUH.

Pexomennanum nmo padore ¢ Hay4HOH U y4eOHOI TuTepaTypoi

Pabota ¢ yueOHOI 1 HAyIHOU JTUTEPATYPOU SBIISICTCS TJIaBHOU (POPMOIT caMOCTOSATETLHOM
paboTel W HeoOXOoAMMa NpPU TOATOTOBKE K YCTHOMY OIPOCY HAa CEMHHAPCKHX 3aHATHAX, K
MOJYJIbHBIM KOHTPOJIBHBIM paboTaM, omnpocy, 3aueTy. OHa BKJItOYaeT npopaboTKy JEKIIMOHHOTO
MaTepuanga — H3y4E€HHE PEKOMEHJOBAHHBIX HCTOUYHUKOB M JINTEPATYPHI MO TEMATHKE JIEKLUH.
KoHcnekT nexuun A0oKeH colepxkaTh pedepaTUBHYIO 3alMCh OCHOBHBIX BONPOCOB JIEKIHH,
IPEJJIOKEHHBIX TPEroAaBaTesieM CXeM (MpU HUX JEMOHCTpAlMM), OCHOBHBIX HMCTOYHHUKOB H
JUTEpATyphl 1O TEMaM, BBIBOJBI MO KaKAOMY BoIpocy. KOHCHIEKT noskeH ObITh BBIOJHEH B
oTAenbHOU TeTpanu mo mpeamery. OH JOKeH ObITh aKKypaTHBIM, XOPOILIO YHTAEMbIM, HE
coJiepKaTh HE OTHOCSIIYIOCS K TeMe HH(OPMAIUIO UIH PUCYHKH.

KoHcnekTel HaydyHOU JUTEpaTyphl IPU CAMOCTOSITEILHON MOATOTOBKE K 3aHATHSIM JTOJIKHBI
OBbITh BBINOJHEHbI TAK)XKE AKKYpaTHO, COAEP)KaTh OTBEThl HAa KaXKIbIH MOCTABJICHHBIH B TeMe
BOIIPOC, MMETh CCBUIKY Ha HWCTOYHUK HH(OpMamuum c 00s3aTeNbHBIM YKa3aHHUEM aBTOpaA,
Ha3BaHUs M roja MU3JaHUS HUCHOJIb3yeMOM HaydyHOll nuTepaTypbl. KoHcmekT MoxeT ObITh




OTIOPHBIM (COJIePKaTh JUIIb OCHOBHBIE KIIOYEBBIC TIO3HIIMN), HO TIPH 3TOM IMO3BOJISIONINM JaTh
TIOJTHBIA OTBET MO BOIPOCY, MOXKET OBITH MOAPOOHBIM. O0BEM KOHCIIEKTa OMPEACIAETCS CaMUM
oOyuaronumcs.

B nporiecce paboThl ¢ yueOHON U HAyYHOU JTUTEPATYPOH 00YUAIOMIUNACT MOXKET:

- JenaTh 3allMCH MO XOAY YTCHHS B BHJE MPOCTOTO WM Pa3BepHYTOro IUiaHa (CO37aBaTh
MepeYeHb OCHOBHBIX BOMPOCOB, PACCMOTPEHHBIX B HCTOUHHKE);

- COCTaBJIATH TE3UCH (LUTUPOBaHHWE HaMbOOIee BaXXHBIX MECT CTaThH WU MOHOTpaduwu,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIICH aBTOPA);

- TOTOBUTH AaHHOTAINH (KpaTKOe 00O00IICHIEe OCHOBHBIX BOIIPOCOB PabOThI);

- CO3/1aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3UCHI).



Pabouas mporpaMma AMCHMIUIMHBI «OKOJOTMYECKas XHMHSA» COCTABIEHA B COOTBETCTBHU C
tpeboBanusasmu PI'OC BO mno cmernuansHoctd  04.03.01. «Xwumus (ypoBeHb OakanaBpuara),
YTBEepKAEHHOTO Tpruka3oM MuHHcTepcTBa 00pa3zoBanusa U Hayku Poccuiickoit @enepanuu ot 17 wrons
2017 1. Ne 671

IIporpammy cocraBuna:

CT. TIperL. KadeaApbl XUMHH EBnoena A.Sl.

Paboyas nporpamma yTBeprKAaeHa Ha 3acefaHun Kadeapbl XMMUM

MpoTokon 3acegaHma Ne 8 OT « 22 » anpens 2026 .

Paboyas nporpamma ofobpeHa yyebHO-MeToANYECKMM COBETOM

XUMUKO-BUonornyeckoro dakynbrera

MpoTokon 3acegaHma Ne 6 oT « 28 » anpena 2026 r.




CBeleHus 0 mepeyTBep:KIeHNU MPOrPaMMbI Ha OUepeTHON YUeOHBIH o1 U perucTpanuu

U3MEHEeHM i
YueOHbIH Pemenne xadhenps BHeceHHbIe U3MEHEHUs ITonmnuce 3aB.
kadenpoit
roJ (Ne mpoTokona,

JaTa)




