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2. HEJIX OCBOEHUS JMCHUIIVIMHBI

HeassMu n3yveHust TUCHUIITHHBI «JKOJOTHYECKAs] XUMHSD SBJISAIOTCH:

- O3HaKOMJIEHHE CTYJEHTOB C OCHOBaMHU OJKOJOTMYECKOW XUMHUU KakK COBPEMEHHOMU
KOMIUICKCHOW HAyKH, M3YYarollel XUMHYECKHUE MPOIIECCHI, MPOTEKAOIINE B PA3IMYHBIX reocdepax
3emnu;

- (hopMHUpPOBaHKE MPECTABICHUN O B3aMMOCBSI3aHHOCTH MPUPOAHBIX (PU3NUECKUX, XUMHUECKUX
U OMOJIOTMYECKUX TMPOIECCOB B PANIMUHBIX 3€MHBIX O0O0JOYKAX W XapaKTepe BIUSHUSA Ha HUX
YEJIOBEUYCCKOU ACATCIHHOCTH.

dopmupyemble TUCHUIUITMHON 3HAHUS U YMEHHS TOTOBST BBITYCKHUKA JaHHON 00pa3oBaTeIbHOU
MIPOrPaMMBI K BBIIMOJIHEHUIO CIAEAYIOMIMX 0000IIEHHBIX TPYIOBBIX (QYHKIUH (TPYAOBBIX (PYHKIIMN):

Tabnuya 1.1.
Kon u nHanme- O0600menHbIe TPy10BbIe GyHKIMHU Tpynossie GyHKIUH
HOBaHHe Mpo-
deccuonanbn Kon HaunmeHoBanue Ypoge HaunmenoBanue Kox |Yporennb
oro Hb (moaypos
cranzapra KBaJIU €Hb)
$ukan
— KBaJIM(
HKAIUU

2.13 Ilena- ITegaroruueckas gesTennb- 5-6 | Ilemarormueckas B/03.6 6

ror HOCTB TIO ITPOEKTUPOBAHUIO JIESITETLHOCTD 110

(mexar U peau3aiii OCHOBHBIX peanu3anuy IporpaMm

0- 0011e006pazoBaTeIHLHBIX OCHOBHOTO M CPEIHETO
ruveckast

B porpamMm ob1mrero oopazoBaHus

AeATeIbHOCTh
B JIOIIKOJIb-

HOM, HAYATb-
HOM 00111eM,
OCHOBHOM
oomem,
cpeaHeM 00-
1meM odpa3so-
BaHuu) (Boc-
nuTaTeNlb,
Y4HTEJb)




26.003

YHpaBJ'ICHI/IC cTagusiMu

[TpoexTrpoBanue 0cob60

«Cneunanancr paboT 1O MPOEKTHUPOBAHHIO CJIO’KHBIX U3JEINHN U3
110 mpoeKTH- u3neni u3 HAHOCTPYKTYPHPOBAHHBIX
POBaHHUIO
. HaHOCTPYKTYPHPOBAHHBIX KOMIIO3UIIMOHHBIX
u3eui u3
KOMIIO3HUIIMOHHBIX MaTepHuanoB
HAHOCTPYKTY ft p
PHPOBAHHBIX Marepuaios
KOMINO3ULIMOH C/03.7
HBIX MaTepu-
aJIOB»
40.011 IIpoBenenue Hay4IHO- [IpoBencHMe MaTEHTHBIX B/01.6
«Cnenunajaucr HCCJICIOBATCIBCKUX U HCCIIEIOBAaHHAN 1
10 Hay1HO- OTBITHO-KOHCTPYKTOPCKUX omnpeseNeHue
uccjae10BaTes
pa3paboToK mpu XapaKTEePUCTHK
bCKHMM U ONBI-
HCCIeIOBaHUT I KUuuH (yCiuyr
THO-KOHCT- ceneno POAYKLMH (yeryr)
PYKTOPCKHM CaMOCTOATEIbHBIX TCM IIpoBenenue paboT 1o B/02.6
pa3pabdoTkam 00paboTKe U aHATTU3Y

»

Hay4YHO-TEXHUYECKON
uHpOpMaHU 1
pe3ynbTaToOB
HCCIIEIOBaHUI




PykoBoacTBo rpymmoit
pabOTHUKOB MpH
UCCIIEIOBAHUU
CaMOCTOSITEIbHBIX TEM

B/06.6

26.013
«Cnenuajauct
10 KOHTPOJIIO
KauyecTBa 0Mo-
TEXHOJOTHYECK
0ro MPou3Bo/-
CTBA Nmpenapa-
TOB /1JIs1 pacre-
HHEBOACTBA»

Kontpoinb kauecTBa XUMH-
YECKO U OMOTEXHOJIOT -
YECKOW MPOJYKITUH HAa BCEX
STanax npou3BOJCTBEHHOTO
rporecca

KonTposb kauecTBa ChIpbs
W MaTepHaJIOB B OpraHu-
3aIWH 110 TIPOU3BOJICTBY
OuvonpenapaToB I pac-
TEHHUEBOJICTBA

A/01.6




2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BIIO

Jucnunnuaa “Okojioruueckas XUMus~® BXOAUT B biok 1 M OTHOCHTCA AUCHMIUIMHAM IO
BBIOOpY; M3yuaeTcs B 7-M cemecTpe. OCHOBOM /1Jisi €€ OCBOCHHS SIBJISIIOTCS] 3HAHMS, YMEHHS U HaBBIKH,
MoJlyyaeMble B MPOIECCe H3Y4YeHUsS O0a30BbIX JUCHUIUIMH mpodeccuonambHoro nukia OIIOIL:
«Heopranuueckass xumus», «OpraHudeckas XuMus», <«AHaIUTHUECKas XuMus», «Dusnyeckas
XUMHUS», «BBICOKOMOIIEKYIISIPHBIE COETMHEHU», «XUMUYECKUE OCHOBBI OMOIOTUYECKUX MPOIIECCOBY,
a TakkKe UCIUIUIMHBI BApUATHUBHOM YacTH JUCHUIUIMH T0 BbIOOpY «KoimomaHass XuMusy.
JucuunnmHa «JOKOJOrMYeckas XUMHUS» MCHOJIb3YyeT TMOHATUS, METOAbl W TOJIXOIbl JIaHHBIX
JTUCIUTIINH B MPUMEHEHUH K XUMHUYECKUM CHUCTEMaM atMocdepsl, THapocdepbl, TOYBEHHOTO MOKPOBa
3emin.

Taoauna 2.1.

Ces3p JAHCHHUITIMHBI «IKojornyecKkas XHMHI» C npeameCcTBY OIIMMHA TUCHUIVIMHAMUA U
CPOKM UX U3YUCHUSA

Kon JAMCUMIUINHBI, PeIIeCcTBY I JUCHUIIIHHE Cemecrtp
TUCHUIUIMHBI  [«JKOJOrHYecKast XHMHI»
b1.0.21 O6m1as 6uosorus 1
b1.0.06 Heopranuueckast xumus 1,2
b1.0.15 AHanuTrdeckas XAMHAS 3,4
b1.B.10 CoBpeMeHHast XUMHS U XUMHUYEcKasi 0€30MacHOCTb 3
b1.0.04 be3zonacHOCTE KU3HENEIATEIHLHOCTHU 3
b1.0.22 OCHOBBI MEIUITMHCKUX 3HAHUM 3
b1.024 DKOJIOTHS 4

Taoauna 2.2.

(05:37 3 8 JUCHHUIIJIMHBI «IKoJIOrHYecKasi XUMHUA» C mocaeay omMu JTMCHUIVIMHAMHA U CPOKH
HX U3YYCHUA

Kon JAucuunimnHbl, caeayime 3a JMCHUILIMHON Cemectp
IUCHHILIMHBI | «JKO0JOrnuecKass XHMHS»

b1.B.21 XuMu4ecKass TeXHOJIOTHs 8
b1.0.12 HccnenoBanue U (pu3.XuM. CBOMCTBA MOJIMMEPOB 8
b1.B.Z1B.03.01 |XumMus v TEXHOJIOTUSI HEPTU U ra3a 8

B pe3yjabTaTe OCBOCHUA TUCIHUIIVIMHBI Oﬁy‘lﬂlOlllHﬁCﬂ HOJI2KCH



3HaTh:

- COBpPEMEHHBIE TEOPETUIECKHE MPEACTABICHUS XUMHUH M CIIOCOOBI MX MMPUMEHEHUS K OTIMCAHUIO
Y aHaJIM3y XUMUYECKHX MPOILIECCOB B PA3IIMYHBIX MPUPOIHBIX CPEIax;

- CYIIHOCTh (PU3UKO-XMMHYECKHX MPOIECCOB, MPOMUCXOAMMX B atmocdepe, ruapocdepe u
nutocdepe;

- OCHOBHBIC€ HCTOYHUKU AHTPOTOTCHHOT'O XHMHYECKOTO 3arps3HEHHS OKPYKAIOIIeH Cpelbl,
BUJbl U 3aKOHOMEPHOCTH MUTpALMU M TpaHCPOpPMAIMH 3arps3HSIONIMX BEHIECTB B MPHUPOJHBIX
cpenax;

- CYIIHOCTh OKOJIOTUYECKHUX TpOOJIEeM, CBS3aHHBIX C aHTPOIIOTCHHBIM BO3JICHCTBHEM Ha
OKPYKaIOIIYIO CPEAY U IYTH UX MPEOJOICHU.

YMmern:

- pemiaTth 3a/1a4u, CBsI3aHHbIE ¢ PU3NKO-XUMHUYECKUMU TIpolieccaMu B atMochepe, ruapochepe u
IIOYBEHHOM CJIOE;

- IPOTHO3UPOBATH BO3MOKHBIE ITyTH MUTpAIMM U TpaHCPOPMAIIUN XUMHUYECKUX COCIMHEHUH B
00BEKTaX OKPYKAIOIICH CpeJIbl X BO3JICHUCTBUE HA YKOCUCTEMBI,

Baagern:
- METOJaMH XHUMHYECKOTO MOHHMTOPHHIAa M OIICHKH CTEIEHHW AaHTPOIOTEHHOTO W3MEHEHUS

00BEKTOB OKPYKAIOIIEH CPEJIbl.

3. KOMIIETEHIUH OBYYAIOLIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA IMCIIUITIJIMHBI

[Iponecc M3ydeHus MTUCHMIUIMHBI HAmpaBlieH Ha (OPMHUPOBAHUE SIEMEHTOB CIETYIOLIHX

komneteHuil B coorBerctBur ¢ ®I'OC BO u OIIOII BO no jaHHOMY HanpaBJIeHUIO TOATOTOBKU:

Tabauuya 3.1.
Kon HaunmenoBanue Nuauxarop B pe3yJabTaTte ocBOCHMS
KOMIIeTeHII KOMIeTeHU MU AOCTHKEHUS AUCHMIIMHBI 00y4aromumiics
UM KOMIleTeHI MU JOJIKeH:
Yuueepcanvnvie komnemenyuu u unoukamopvl ux 0ocmudicenus
YK-3 Crnoco0eH opranuso- YK-3.1. [Tonumaer | 3naTh — MeTOAMKH (QOpPMHUpPOBa-
BBIBATh H PYKOBOAUTH | 3PQEKTUBHOCT,  HWC- | HAA KOMaHI; METOIBI Pa3paboTKH
pa6oToii KOMaH/IbL, BbI- | TIONB30BAaHKsl CTpaTe- | KOMAaHAHOW cTpaTeruu U 3Qdek-
padaTbIBasi KOMaH/I- TUM  COTPYAHHYECTBA | TUBHOTO pPYKOBOJCTBA KOJUIEK-
HYIO CTPaTeruio AJs IS JOCTW)KGHHSI | THBAMH; OCHOBHBIE TEOPHH JIH-
JOCTHKEeHUS MOCTAB- MIOCTABJICHHON IenH, | JAepPCTBA M CTHIM PYKOBOJCTBA.
JICHHOIi 1eau olnpenenser CBOIO
PO B KOMAHIE YMeTh — pa3pabaThiBaTh KOMaH/I-
HYIO0 cTpaTeruio; (GopMyIHpOBaTh
YK-3.2. ITonnmaeTt 3a3Jauyd  4YjJeHaM KOMaHAbl JJIs
0CcOOEHHOCTH TMOBeJe- | AOCTIKEHHUS MOCTABICHHOW ILIETIH;




HUA BBIJICIICHHBIX

rpymnmn
KOTOpPBIMU

JIIOJICH, c
pabotaer
/B3aMMOJICHCTBYET,

YUYUTHIBACT UX B CBOCH
JeSITeTbHOCTH  (BBIOOD
KaTeropui rpymm
JIIOJIEH OCYILECTBISET-
¢ obpa3zoBareIpHOU
OopraHu3anuei B 3aBH-
CUMOCTH OT lieNe
IIOATOTOBKH — 110
BO3pPacTHBIM  0COOCH-
HOCTSIM, IO ATHHYEC-
KOMY WJIH PEIUTHO3-
HOMY TIPU3HAKY, COLU-
ATbHO HE3alUIICHHbIC
CIIOM  HACENleHHA U

T.IL.)

YK-3.3.
pyeT pe3yibTaThl (moc-
JICACTBHSA)

IIporuosu-

JTMYHBIX
NEUCTBUM U IUIAHU-
pyeT TOCIea0BaTeIh-
HOCTh  IIAroB  JUIs
JIOCTHKEHUS

3aJaHHOT'O pe3yJibTaTa

YK-3.4. DddexruBHO
B3aMMOJICHCTBYET c
OPYTHMH YJIeHAMH KO-
MaH/Ibl, B T.4. y4aCTBYET
B oOMeHe wuH(pOpMa-
nouey, 3HaAHUI-MH U
OIIBITOM, U MPE3CHTAIIH
pe3yJIbTaToB paboThI

KOMaHIbI

MpUMEHATh 3((EKTUBHBIE CTUIIH
PYKOBOACTBA KOMAaHJIOM.

Baagers: — ymeHuEM aHaIU3U-
poBaTh, MPOEKTUPOBATh U Opra-
HU30BBIBATh KOMMYHHUKAllUM B
KOMaHAe Il JOCTHDKEHHS I10C-
TaBJIEHHOM LETH; METOIaMH
OpraHu3alid W YIPaBJICHUS KOJI-

JICKTHUBOM.

Ilpogheccuonanvuvie (IIK) komnemenyuu u uHoOuKam

opbl Ux oocmuicenus

IK-1

Crnoco0eH BbIONpPATh M
HCIO0Jb30BATh TEXHHU-
YyecKHe CpeicTBa U Me-
TOABI UCIIBITAHUIM 1JISA
pelIeHus ucceroBa-
TeJbCKHMX 32124 XUMU-
4eCcKOil MPOMBIIILJIEH-
HOCTH, MOCTABJEHHBIX
crenuaancTom doJsee
BbICOKOH KBaJu(puka-
1107071

HK-1.1. ITpoBoauT 3Kc-
MEepUMEHTAIbHBIC U
(unum) pacueTHO- Teope-
TUYECKHUE UCCIIeIOBAHUS
B PaMKax MPeJJIOKeH-
HOTO IUIaHa

K-1.2.
CucreMaTu3upyer
(dopmanuro, Moay4eH-
HYIO B X0JIe COOCTBEH-
HBIX HCCIICIOBaHUH,
aHaJIM3HUPYET €€ M CO-

3HAaTh: - CTaHJApTHBIE IPUEMBI
BBIMOJIHEHUS! POCTECHIIINX aHAJIUTH-
YCCKUX OIIBITOB,

- TUIbI PYHKIMOHAJIBHBIX MaTepua-
JIOB B XUMHUUYECKOM TEXHOJIOTHH:
KaTaJu3aTopbl, aACOPOEHTHI, IIEK-
TPOABI, MeMOpPaHBI, CEHCOPHI U JIp.

- (hyHIAMEHTaJIbHbIE KPUTEPUU

3¢ (EKTUBHOCTH HCIOIb30BAHUS
CBIpBs U dHEpropecypcoB B XTC,
OCHOBHBIE HaNpaBJICHUS MOBBIIIE-
HUS 9QPEKTUBHOCTH UCIOITB30Ba-




IIOCTaBJIACT C JIUTEpa- HUA CBIPBCBLIX N DOHEPTCTUYCCKUX
TYPHBIMH JaHHBIMH pecypcoB.

YMmeTh: - IIPUMCHSATH TUIIOBBIC
MIPUEMBbI aHAJIA3a BEIIECTB U MaTe-
pHaios,;

- TTOJIb30BAThCS CTaHAAPTHBIM 000
pyJloBaHHEM XHMHUYECKOH J1abopa-
TOPHH TIPU PEIIeHNN Y4eOHBIX 3a-
Jlad Kypca aHaJUTUYECKOW XUMHH

- CHCTEMaTHU3MUpPOBATh MAaTEePHAIIBI
0 COCTaBY, CBOMCTBaM U (hyHKIIHO-
HAJTbHOMY Ha3HauYEHUIO;

-OLICHUTH BECh MMPOMBIIIICHHBIN
00BEKT KakK OOJIBITYI0 XUMHKO-
TEXHOJIOTHYECKYIO CUCTEMY U
IpaMOTHO OMKCATh €€ HepapXuyec-
KYyI0 CTPYKTYDY,

- UCTIOJIL30BATh TEOPETHUECKHE
npeAcTaBIeHHU 151 000CHOBaHHUS
BBIOOpPA TOTO WIJIM UHOTO METO/a
aHanm3a;

- TPaMOTHO aHAJM3UPOBATH TIOJTY-
YEHHBIE PE3yJIbTaThl, COTIOCTABIISATh
C UMEIOLIMMUCS B JIUTEPATYPE;

- OIICHUTH HAYYHYIO HOBH3HY, IIpaK-
THYECKYIO 3HAYUMOCTh U JIOCTOBEP-
HOCTB PE3yJIbTaTOB HAYYHBIX HCCIIe-
JIOBaHUI

Biajgers: -CTaHIapTHBIMU HHCTPY-
MEHTAIILHBIMU METOAAMH UCCIIEA0-
BAHUSI OPTAHUYECKUX BEIIECTB U
MaTepuajIoB,;

- HaBBIKaMH (YOPMYJITMPOBKH Hay4-
HOU HOBM3HBI, TPAKTUYECKOH 3Ha-
YUMOCTH U JOCTOBEPHOCTH PE3YIIb-
TaTOB COOCTBEHHBIX HAyYHBIX UC-
ClIeJOBaHUI

4. OB bEM JUCHUIIUHBI U BUJbI YYEBHOM PABOThHI

Taoauua 4.1.
O0beM IMCHHMIIMHBI M BUABI y4eO0HOH padoThl
Buj yueoHoii padoThI Bcero yacos 3
cemMecTp
OO6m1ast TpPyA0€MKOCTh JUCITUTUTHHBI 72 72
AyIUTOpHBIE 3aHATHS o4 54
Jlexuumn 36 36
[TpakTuueckue 3aHATH 18 18
CamocTosaTenbHas paboTa CTy/I€HTOB 18 18




5. COJEP)KAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 10 TEMAM
(PA3JIEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMHUYECKHUX WX ACTPOHOMHNYECKUX YACOB M BUJIOB YYEBHBIX
3AHSITUI

5.1. CTpykTypa Q¥ CHUNIHHBI

OO11ast TPy10EMKOCTb AUCHUILTUHBI COCTABIISIET 2 3a4eTHbIE SMHUIIBI, 72 Yaca

Tab6aunna 5.1.
Buzabl yueOHOM  paboThl,
N;.) NS — § BKJIIO4asl caMocT. paboty |@opma  TEeKymero KOHTPOJIA
n/m 2 [lex [Mpaxtu. CPC yCTIIeBaeMOCTH.
]
O |[muHa [paboThl
1 BBenenue 7 2 2 2
TectupoBanue
Xumuyeckas
2 ABOJTIOLIUS reocdep 7 6 2 2 TecTtupoBaHue
3emun
DU3UKO-XUMHYECKHE
3 MIPOIIECCHI B 7 8 2 2 KonTtponbHas pabora Nel.
atMocdepe
XuMU4YecKue
4 IIPOLIECCHI B 7 8 4 4 Konrponbnas padora Ne2.
ruapochepe
5 XMMHIECKHE TPOLECCE] 7 6 4 4 [ToaroroBka pedeparon
B TIOYBEHHOM CJI0€
Murpauus u
6 Tpancopumanus 7 4 2 2 [ToaroroBka pedeparon
3arpsA3HSIOIINX
BeIIECTB B Onocdepe.
7 3aKiro4eHue. 7 2 2 2 TectupoBanue
Hroro: 36 18 18

5.2. Conep:kanue TMCUMIJIMHBI «JKOJIOTHYECKAsA XUMHA»

1. BBenenue

[Ipenmer skonornyeckoit XuMuu. CBsA3b ¢ APYrUMH TUCHUITMHAMU. OCOOCHHOCTH XUMUYECKHUX
MIPEBpaIlCHUI B TPUPOIHBIX CUCTEMAX.

2. XumMnueckas 3BoJonus reocgep 3emiau

PacnipocTpaHeHHOCTh XMMHUYECKUX 3JIEMEHTOB B OKpYyKaroriel cpene. KpyroBopor BemiecTs B
ouoctepe. KpyroopoT xucnopona, ¢porocunte3. KpyroBopor azora. Kpyrosopor docdopa u cepsi.

Boaoponansiit ukin. Makpo v - MUKPO 3JIEMEHThI. MeTaibl sKU3HU.



3. Du3nKo-XuMHUYeCKHe nmpoueccbl B atmochepe

Ctpoenue u coctaB armocdepsl. TemmepaTypHbld mpoduiib arMochepbl. Y CTOMYHUBOCTD
atMoc(eprl. DOTOXUMUYECKHE MPOLIECCHl B BEPXHUX CIOAX 3eMHOM aTMocheprl. DoToXUMHUUECKHE
npouecckl B crpatochepe. O30H. O30HOBBII clloil, ero GpyHKIMu B 6nochepe. BnusHue okcuaos a3ora
M TAJIOTEHCOAEPKAIMX OPraHUYECKUX COCIMHEHUM HAa HYJEBOM LUKI 030HA. DU3UKO-XHUMHUYECKUE
npoueccel B Tpomocdepe. [IpeBpamienus ¢ ydactuem OKCHAOB a30Ta. Ammuak. OKCHABI a3oTa.
doroxumudeckuii cMor. ATMochepHbli UK coequHeHuil azota. CoequHeHus cepbl B aTMocdepe.
CepoBopopona. Jnokcun cepsl. Oxucienue coeanHeHui cepol. [lapankoBsie Ta3el B atMocdepe. Boxa
B atMocdepe.

4, XumMnyeckue npomecchbl B rugpocdepe

lunponornyeckuii 1ukia. OCHOBHBIE BHJBI MPHUPOJHBIX BOJ M OCOOCHHOCTH HX COCTaBa.
AHOMaNbHBIE CBOWMCTBAa BOABI M, UX poJib B Tpupoae. OCoOEHHOCTH BOJBI KaK pPacCTBOPHUTEIIS.
KapOonaTHast cuctema ¥ KOHIIEHTpallds HOHOB BOJOpPOJAA B BoJie. YToJibHAs kuciota u pH pactBopa.
PactBopumocTs kapOoHaTtHbIX Topoa. Kampriur. Jomomut. BbeICOKOMarHe3uaibHbBI KaJIBIIUT.
Bnusnue npumMeceil Ha pacTBOPUMOCTb KajibluTa. PaBHOBECHAas pacTBOPUMOCTb CUJIMKATHBIX MOPOJ.
OxucANTEN HO-BOCCTAHOBUTENBHBIE TTpoliecchl B ruapocdepe. [Ipouecchl komIuiekcoodpa3oBaHus B
ruapochepe. [lpupogHbie ¥ CUHTETHYECKHME KOMIUIEKCOOOpa3oBaTea. [lOBEepXHOCTHO-aKTUBHBIE
BEILIECTBA B BOJIOEMAX.

Oxean. Ocrtyapuu. TemmepaTypHblii Tpoduiab, COCTaB U CBONCTBA OKEAHMYECKHX BOJI.
[Iponeccyl  ynajmeHUss OCHOBHBIX  pAcTBOPEHHBIX BemlecTB. (OCOOEHHOCTH  OKHCIHUTEIHHO-
BOCCTAHOBUTEJBHBIX MTPOIIECCOB B OKEAHE.

5. XuMu4yeckue npoueccobl B IOYBEHHOM CJI0€

Crtpoenue murocdepsl. CTpykTypa 3eMHOI Kopbl. [louBa. OGpa3oBaHue MOYBEHHOTO CIIOSI.

OneMeHTHBIH M ($a3oBblii coctaB 1TouB. ['ymyc. CocTaB M CBOWCTBA TYMYCOBBIX BEIIECTB.
Bnaroemkocte u BoponpoHuraeMoctb nouB. [louBeHHBIE pacTBOpbl. [I0YBEHHBINM MOTIOMIAIOIIMI
koMmrIuiekc. KatnonHooOMeHHast cmocoOHOCTh 1ouB. CeIeKTUBHOCTh KATHOHHOTO OOMEHa.

Kucnele nmoussl. Buabl nmouBeHoi KUCAOTHOCTU. DOPMBI COCTMHEHUN aIOMUHUSI B IOYBaX.
CoenuHeHns KpeMHUS ¥ AJIFOMOCHIIMKATHI.

A3oT, Qochop u cepa B TMOUBEHHBIX Ipoleccax. MapraHenr u IKeine3o B TOYBax.
MUKpOdIEeMEHTHI U X3UMHUYECKOE 3arpsi3HEHUE TIOUB.

6. Murpanus u Tpancgopmanusi npumeceii B 0uocgepe

Buner murpammu. Bozmyminas, BoaHas, OWOreHHass M TeXHOTeHHas wmwurpamus. DakTopbl
murpanuu. Knaccuduxaryss MUTpUpyIOIIUX 3JIEMEHTOB.

l'eoxummueckne  Oapbepbl. DPUBNKO-XUMHUUYECKHE, MEXaHWYECKHE, OMOTCOXUMUYECKHE U

TEXHOTCHHBIE Oapbephl.



Murpanus ¥ akKyMyJISIIAS COSTUHEHUI KPEMHUS, allloMUHUsA. (pocdopa, TSHKENIbIX METauIoB U
PaANOaKTUBHBIX JIIEMEHTOB B Ouocdepe.

[Tporieccyl camoouuiieHus BOAOEMOB. [HIponu3 coneld TsKenbIX MeTauioB. OKuciIeHHe
OpraHMYECKHUX BEIIECTB B a’poOHBIX YCIOBUSAX. TpaHcpopmanuss HePTH U TECTHULMIOB B
OKpY>Karolleu cpeae.

Kucnorneie noxxau. KucnorooOpasyromiue BemecTBa B aTtMocdepe. 3aKHUCICHHE OCaIKOB.
TpaHcrpaHUYHBIN MEPEHOC KUCIOTHBIX ocaakoB. /luHamuka usmeHeHus pH U XMMHUYECKOTo cocTaBa
ocaakoB. IIporecchl aacopOIMy OKCUAOB CEphl M a30Ta MOJCTUIIAIONICH MTOBEPXHOCTHIO. 3aKUCIICHUE
o3ep. 3akucienue moys. [l0JBUKHOCT 3JIEMEHTOB M KUCIOTHOCTD TIOYB.

7. 3akiar04yeHune

HpO6J'IeMBI COBPEMCHHOTI'O pa3BUTHA XUMUHU oxpyxcaromeﬁ Cpeabl KakK HaquOﬁ JUCLHMITIINHBI.

6. OBPA3OBATEJIBHBIE TEXHOJIOT'NHN

[Tpu n3yyeHnn TEOPETUYECKOro Kypca HCHOIb3yITCs MeToabl I T:

IIPUMEHEHHE KOMIIBIOTEpOB JJIsi JocTyna K VHTepHeT-pecypcaM, HCHOJIb30BaHHE OOYYaIOIIMX
IIPOrpaMM.

Marepuansl JIeKIUH NPEACTABIAIOTCA B UHTEPAKTUBHON Gopme.

IIpy mpoBeneHUM MPAKTUYECKUX 3aHATHA IO PSRy TEM HCIOIB3YETCs ONEpeKarolas
caMoCTosTeNIbHas padoTa.

Peanuzyercs TexHonorust camooOydeHHUs! CTYACHTOB C MCIIOJIB30BAHMEM 3JIEKTPOHHBIX (PopM
JTUCTAHIIMOHHOTO O0y4eHusI.

HpI/IMeHSIeTCSI peﬁTHHFOBaﬂ CUCTCMaA aTTCCTAllUN CTYACHTOB.

7. IEPEYEHb YYEBHO-METOJAUYECKOI'O OBECIIEYEHUS 1151 CAMOCTOSITEJIBHOM
PABOTbBI OBYUHAIOIIUXCH ITO JUCHUIIIIMHE (MOAYJIIO)

JlexnmonHsbie 3aHsATHS POBOAATCS 1 pa3 Hexemo B oObeMe 1 yaca u 1 gaca MpakTUUIECKUX 3aHATUN
B 7 cemectpe. Ilocime oKOHIaHUS W3yUEeHUS KaXI0H TEMbI CTYJACHTHI MPOXOAT TECTHPOBaHUE, cobece0BaHue,

BBIITOJIHAKOT KOHTPOJIBHBIC pa6OTBI.

7.1. IlepedeHb-yueOHO-METOUUECKOT0 00ecTiedeH sl sl 00y4aroIuXcsl M0 AUCIUITIIUHE:

1. Awnapys Ix., bpum6nexkymo0 I1., xukens T., Jlucc I1. BBenenue B XUMHIO OKpYKaromei cpebl.

— M.: Mup,1999. — 271 c.



2.  CkypmaroB FO.U., Jlyka I'I. Musutu A. BBeneHue B 3KOJIOTHYECKYIO xuMuUio. M.: Beicmias
mkoia, 1994. — 400 c.
3. Tapacoa H.II., Ky3nenoB B.A.CmerannukoB lO.B. m ap. 3amaum u BOMpOCHl MO XUMHUHU

OKpy>karoten cpensl. — M.: Mup, 2002. — 368 c.

7.2. Yxazanus 11 00y4aromuxcs 0 OCBOCHUIO JTUCITUTUTHHBI

Tab6auna 7.1.. CogepxaHue caMOCTOATEJIbHOM PadoThl 00yYAOIINXCSH

Homep | Temwi/sonpocsl, viHocumble Ha camocmosmenvroe uzy- | Kon-6o | @opmwl pabomel

HYeHue yacos
pazoena

(mouni)

Bsenenue. cobecenoBanue,
2 TECTOBBIN
KOHTPOJIb

2. | Xumudeckas 3Bojiouus reochep 3eMiu. cobecenoBanue,
2 TECTOBBIN
KOHTPOJIb

3 @U3MKO-XUMHUYECKHE TIPOLIECCH B aTMOCdepe. Cobecenosanue,
2 TECTOBBIN

KOHTPOJIb

XuMHUYECKHE MPOIECChI B THAPOChEpE. Cobecenopanue,
4 TECTOBBIH

KOHTPOJIb

XUMHYECKHUE TIPOLIECCH] B TOYBEHHOM CJIOE cobeceqoBaHue,
4 TECTOBBIHI
KOHTPOJIb

6. |Murpamus u TpaHcdopMaIus 3aTPA3HSIONMX BEIIECTB B cobecenoBaHue,
ouocdepe. 2 TECTOBBII
KOHTPOJITb

7. |3axmoueHue. cobeceioBaHue,
2 TECTOBBIN
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJISA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU 1
MPOMEXYTOYHOM ATTECTAIIUA

Bonpocwul ona covecedoosanusn
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

OO6m1as xapakTepUCTUKA CTPOSHUS U COCTaBa aTMOC(EPHI.

YcToiunBoCTh aTMOCHEPHI.

ATMOC(epHbIe TPUMECH: HCTOUHUKH, Cpe/IHee BpeMsl IpedbIBaHusl B aTMocdepe.
PacripocTtpanenre u  ceIMMEHTAIUsl  3arps3HSIONIMX — BemlecTB B arMmocdepe. Pomb
TEMIIEPATypPHBIX HHBEPCHM.

MexaHu3Mbl CEAMMEHTALMK BELIECTB M3 aTMocdepsl, BIMSHHE pa3MEpOB YacTHUIl HA BpeMs
npeObIBaHus B aTMOC(epe.

XUMUYECKHUE MPOIECCHl B BEPXHUX CIOIX aTMOC(HEpHI.

O30H B ctpaTochepe. Hymnesoit muki. Jkogorudeckue GyHKIIUH 030HOBOTO CJIOSI.
O30HOpa3pyiIaoye BemecTBa. XJIOPHbIN, a30THBIM, BOJOPOAHBIA LIUKIIBI.
CBoOogHbIe pagukaisl B atMocdepe: oOpa3oBaHue, poib B TPOMochEpHBIX MPoIeccax.
Oxwucrienue MeTaHa B Tpornocadepe.

DOTOXUMUYECKUI CMOT.

O6pa3zoBanue 030Ha B Tponiocdepe. BiusHue copeprkaHus OKCUAOB a30Ta.
CoenuHenus a3ota B Tponiocdepe.

Coenunenus cepbl B Tpornocdepe.

AnTpororeHHoe 3arpsizHeHue atMocepbl. JIokanbHbIEC U TI00aTbHBIE TIPOOIEMBI.
O6mmas xapakrepuctuka rufapocdepsl. CpeqHuil STEMEHTHBIN COCTaB MPUPOTHBIX BO/I.
Oco6eHHOCTH (PUBUKO-XUMHUYECKUX CBOMCTB BOJIBI U UX POJIb B OMochepe.

CocTaB npUPOIHBIX BOJ, OCHOBHBIC KOMIIOHEHTHI.

XKectkocTh Boabl. Knaccudukaiiys npupoIHbIX BOJ MO BEIUYHHE KECTKOCTH.
Knaccudukanust npupoaHbIX BOJ MO MPeo0IaIatoniiM KaTHOHAM U aHUOHAM.
['eoxumuueckas kiaccupuKanus IPUPOIHBIX BOI.

Krnaccudukanust mpupoaHbIX BOJ M0 BEIMYUHE 001l MUHEpaTHU3aIlluu

PaBroBecus B cucteme H,O — CO,. Pacuer pH Hezarps3HeHHBIX aTMOC(HEPHBIX OCAIKOB.
pH u cooTHOIIEHNE KapOOHATHBIX (OPM B MIPUPOHBIX BOJIAX.

[IlenoyHOCTH TPUPOIHBIX BOJ. ByQepHOCTH 110 OTHOLIEHUIO K 3aKUCIICHHUIO.
[Ipoueccel 3aKkucienns BOAOEMOB.

PactBopuMbIe OpMBI aTIOMUHUS B IPUPOJHBIX BOJAX, 3aBUCUMOCTb KOHIIEHTpaluii ot pH.
OCo0eHHOCTH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB B rHapochepe.
AHa’poOHOE pa3iioKeHHe OPraHNueCcKOro BEIIeCTBa.

Penoxc-0ydepHOCTh MPUPOTHBIX BOJI.

TemnepartypHas ctpatudukanus B 03epax.

DBTpOQUKAIUSI BOJIOEMOB.

Oco0eHHOCTH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOLIECCOB B rUApochepe.
OKHUCINTENFHO-BOCCTAHOBUTEINIBHBIC YCIIOBHUS B TIOA3EMHBIX BOJIAX.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC YCIOBHUS B OKEaHE

MexaHu3MBI TIPOIECCOB XUMUYECKOTO BHIBETPUBAHHUS.

[TornotutensHas cnocoOHOCTh OYB. [l0YBEHHO-TTOTTIOMIAONTII KOMILIIEKC.

Bunnl mouBeHHON KHUCIIOTHOCTH.

Opranudeckoe BELIeCTBO MOYB.

I'eoxummueckas murpanus. ['eoxumuueckre 0apbepsl.

Temamuxa peghepamos

1. TlecTuabl U UX BIMSHUE HA OKPYKAIOLIYIO CPEY

2. OpraHuveckue 3arpsi3HUTEITN BOAHOM CpeJibl

3. BiisiHue npupoIHO-3KOJIOTHYECKUX (DAKTOPOB Ha 3/J0POBHE YETIOBEKA
4. TlouBa: 0COOCHHOCTH COCTaBa U MPOIIECCHI B HEH

5. XuUMHUYECKHE TPOLecChl B aTMochepe

6. O30HOBBII 3KpaH: pa3pyIIeHHE U BO3MOKHOCTH €r0 BOCCTAHOBICHUS
7. Pomn BOJbI 1 €€ KAa4YC€CTBA B )KU3HHU YCJIIOBCKA



8. Tspkenble METaIUIIbI, TOKCUKOJIOTHYECKAsE XapaKTePUCTHKA

9. buocdepHbie 3aN10BETHUKH

10. Cocrostaue Box M 104B POCTOBCKOM 001acTH

11. MeToapl OYUCTKH MUPOBOTO OKeaHa OT HePTH U He(DTEMPOIyKTOB
12. Dkonornveckue mpoOIEMBbI SHEPTETHKA

13. Bopansle pecypcbl Poccun u X 3K0JI0IHUECKOE COCTOSHUE

14. Teepable OBITOBBIE OTXObI: 3aXOPOHEHNUE U YTUIIM3ALS

15. OcobeHHOCTH 3aXOpPOHEHUS U NepepaboTKU PaJUOAKTUBHBIX OTXO/I0B
16. Tlomp3a 1 Bpeq MHHEPAIBHBIX YI0OpEHUH

17. Ponb XMMHHU B 3aTpsAI3HEHUH OKPY>KAIOLIEH Cpellbl U €€ OUUCTKE
18. AnbprepHaTHBHBIC CTIOCOOBI TOTYYCHUS YHEPTHA

Kputepun onennBanus pedepara

OneHka «O0TJIMYHO» BBICTABISETCS, €CIU paboTa CTyAEHTa HamucaHa TIPaMOTHBIM HayYHBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY W3JIOKEHHMS, TOUKA 3pEHMs CTyIeHTa OOOCHOBaHHA, B
paboTe MPUCYTCTBYIOT CCHUIKM HAa HOPMATHUBHO-IIPABOBBIE aKThl, MPUMEPHI U3 CYJIEeOHON MpPaKTHUKH,
MHEHHMS HM3BECTHBIX YYEHBIX B JaHHOW obOmactu. CTyneHT B paboTe BBIABUTAET HOBBIE UACH U
TPAKTOBKH, IEMOHCTPUPYET CIIOCOOHOCTh aHATM3UPOBATh MaTepUaJl.

OrneHKa «XOpOIIO» BBHICTABISIETCS, €CIM paboTa CTyJAeHTa HalWcaHa TI'PaMOTHBIM Hay4HbBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY W3JI0XKEHHs, TOUKa 3pEHUs CTyJeHTa 0OOCHOBaHHA, B
paboTe MPUCYTCTBYIOT CCHUIKM HAa HOPMATHUBHO-IIPABOBBIE aKThl, MPUMEPHI U3 CYJIEOHON MPaKTHUKH,
MHEHHMS U3BECTHBIX YUEHBIX B JAHHOW 001acTH.

OreHKa «yA0BJI€TBOPUTEIbHO» BHICTABISCTCS, €CIU CTYACHT BBHINOJIHHI 3aJlaHue, OJHAKO He
MIPOJEMOHCTPUPOBAJ CIIOCOOHOCTh K HAYYHOMY aHAJIU3y, HE BBICKa3bIBal B pabOTE CBOEr0 MHEHWUS,
JOTIYCTHJI OITMOKH B IOTUYECKOM 0OOCHOBaHHH CBOETO OTBETA.

OmeHka «HeyA0BJIeTBOPHUTEIbHO» BHICTABIIACTCS, €CIM CTYACHT HE BBIIOJHWI 3aJaHue, WM
BBIINIOJIHUII €TI0 (bOpMaJIBHO, OTBCTUJI Ha SaI[aHHBIfI BOIIPOC, IpU 3TOM HE CCbUIAJICA Ha MHCHUA
Y4EHBIX, HE TPAKTOBaJl HOPMATHBHO-TIPABOBHIC AKTHI, HE BBICKA3bIBAJl CBOETO MHEHUSI, HE HMPOSBUI
CIIOCOOHOCTH K aHAJIM3Y, TO €CTh B IIEJIOM Lelb pedepaTa He TOCTUTHYTA.

Ilpumepnule sapuanmol mecmoesvlx 3a0aHUil
Tecr 1

- XuUMHYeCKUH IKOJIOrH4ecKuil pakTop Xapakrepusyer:

A) Ka4eCTBEHHBII M KOJTMYECTBEHHBIN XUMUYECKUI COCTaB Cpebl OOUTAHUS
b) konmn4yecTBEHHBII XUMHYECKUH COCTaB CPeIbl OOUTAHUS

B) xauecTBEeHHBIN XUMUYIECKUI COCTaB CPEJIbI OOUTAHUS.

- CyHleCTBOBaHHe JKUBOI'0 OpraHmsmMa HEBO3MOZKHO IIpu:

A) HemocTaTKe KU3HEHHO HEOOXOJIMMOro 3JeMEHTa B cpeie OOMTaHMS B JOCTYITHOW Ui OpraHu3Ma
dhopme

b) Henocratke iy M30BITKE KU3HEHHO HEOOXOIMMOT0 3JIEMEHTA B Cpe/ie OOMTaHUs B JOCTYITHOM JJist
opranusma gopme

B) u30biTKE XKM3HEHHO HEOOXOAMMOTO 3JIEMEHTa B Cpele OOMTaHWsS B JOCTYITHOW i OpTaHW3Ma

dopme.


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

- Conep:kaHne MaKp0O3J1€MEHTOB MPEBBINIAET :
A) 0,05; B)10; B) 50 % maccel opranu3ma 4eoBeka.
- K makpoajieMeHTaM NepBoii KaTeropuu OTHOCSITCS:

A) xanpuui, xJop, xxene3o b) pochop, mapranen, Harpuit
B) Banaawmii, maprauen, 6apuii.

- [Ipn npeBbIlIEHNH HOPMBI BBI3BIBAKT TOKCHYECKOE AeiicTBHE:
A) xaamuii, OepUIUTUNA, MBIIIBSIK, CBUHEI], PTYTh
b) xagmuii, Oepuiuii, xene3o, MarHuii, pTyThb
B) onoBo, 3051010, Kanuii, 30T, CBUHELL.
Tecr 2
- TOKCHYHOCTH OAHOTUITHBIX COeIMHEHUI 3JIEeMEHTOB BO3PACTAET B PAAY:
A) Li, Cs,Rb, K, Na B) Li, Na, K,Cs,Rb  B) Li, Na, K, Rb, Cs
- Tokcu4yeckoe JeficTBHE aTIOMUHHUS CBA3AHO C:
A) BnusiHMEM Ha MeTaboiu3M (ocdopa u pochopconepxkaiux CoOeTUHEHUH
b) aHTaroHM3MoM K Kajuio
B) yBennueHneM akTUBHOCTH (DEPMEHTOB.
- [Ipn nonaganuu B OPraHu3M IUAHUIOB HATPHUS WM KAJHs OTPaBJieHHe MPOUCXOIANUT 32 CYeT:
A) mpekpalieHus: BHyTPUKICTOYHOTO OKUCIICHUS
b) unreHcuduKanuu BHYTPUKIETOYHOTO OKUCIICHHUS
B) unTeHcudukanum BHEKJIETOYHOTO OKHCIICHHS.
- OCHOBa TOKCHY€CKOr0 JAeiicTBUS CBUHIA:
A) obOpasoBanue crabwibHBIX KoMmIiuiekcoB (Pb2+) ¢ kapOoHMIBHBIME W (QOCHATHBIMH TPYIIIAMU
0€JIKOB U HYKJICMHOBBIX KHUCJIOT;
b) oOpa3oBanue HEpaCTBOPUMBIX THIPOKCOCOETUHEHUI CBUHIIA;
B) o6pazoBaHneM cepocoaepKaliix COeANHEHHH.
- Buosiornyeckoe 3HaueHNe 3JIeMEHTOB YMEHbIIAETCH B PSALY:
A)Cu-Ag-Aub)Ag—Au—-CuB) Au—-Ag-Cu
Tema 3
- K 0CHOBHBIM 3K0/10rH4eCKHUM NPod1eMaM OTHOCHT:
A) pocT HaceleHUs Ha IJIaHeTe, ypOaHM3alMI0, XMMHU3ALHI0, SPO3UI0 MOYB, pa3pylIeHHUE 030HOBOTO
cIos,

b) u3meHeHue knuMaTa 1 UCUE3HOBEHUE YacTH (BIopsl U (payHsI,
B) pacnpoctpanenre HHQEKIIMOHHBIX 00JI€3HEN 1 YMEHbIIEHNE HCUEPIIAEMBIX PECYPCOB.
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- K 0CHOBHBIM HCTOYHHKAM 3arpsi3HeHHs aTMoc(epsl B Poccnu siBisiercs:

A) TpaHCIIOPT, SHEPreTUKa U IPOMBILUIEHHOCTb;
b) BrIOpoch! MPOMBINUIEHHBIX MPEANPUATUH U aBTOTPAHCIIOPT;
B) BBIOpOCHI 1a3000pa3HbIX OPraHNYECKHUX BEIIECTB.

- K xuMH4yecKuM noxkasarteisiM KauecTBa BOJAbI OTHOCHAT:

A) KE€CTKOCTh, OKHCIISIEMOCTh, KOJIU-UHICKC;
b) xecTKOCTh, OKUCIIEMOCTh, CYXOi OCTAaTOK;
B) *xecTkoCTh, OKHUCIIEMOCTD, B3BEIIICHHBIC BEIIECTRA.

Kpumepuu OUEHKU omeema cmydenma npu 6blNOJIHEHUU mecmaoeblx 3a0anuii

Ounenka

TpeGoBaHus K 3HAHUAM

OTJIMYHO

OrneHka «OTIMYHOY» BBICTABISIETCSA CTYIEHTY, €CJIM OH TTyOOKO U NMPOYHO
OCBOWJI IIPOTPaMMHBIA MAaTE€pUall, HCYEPIBIBAIOLLE, I10CIECA0BATEIBHO,
YETKO M JIOTMYECKH CTPOMHO €ro M3J1aract, yMEeT TECHO YBSA3bIBATH TEOPHIO
C MPAKTUKOH, CBOOOJHO CHpaBIseTCs C 3ajJayaMy, BOIPOCAMM U JPYTUMHU
BUJIaMHM TNPUMEHEHHUS 3HAHMM, NPUYEM HE 3aTPyIHSAETCS C OTBETOM IIpU
BUJIOM3MEHEHHUHU 33JaHUH, IPaBUIILHO 00OCHOBBIBACT MIPUHATOE PEILICHHE.

XOpOLIO

OneHka «XOpoLIO» BBICTABISETCS CTYAEHTY, €CIM OH TBEPAO 3HAET
MaTepuall, TpaMOTHO W IO CYLIECTBY M3JlaraeT ero, He JoIycKas
CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE HA BOIPOC, NPABWIBHO NMPUMEHSET
TEOPETUYECKHUE TOJIOKEHUS MPU PEIIEHUH MPAaKTUYECKUX BOIIPOCOB U 3ajad,
BJIaJIeeT HEOOXOAMMBIMU HaBBIKAMHU M TPUEMaMH UX BBITIOJTHEHUSI.

YAOBJICTBOPUTCIIBHO

OHCHKa «KYAOBJICTBOPUTCIIbHO» BBICTABIIACTCA CTYACHTY, €CJIM OH UMCCT
3HAaHUA TOJIBKO OCHOBHOTO XapaKTepa, HO HC YCBOWI C€TO ;[eTaﬂeﬁ,
AOIIYCKACT HCTOYHOCTHU, HCEAOCTATOYHO IIPABUJIBHBIC (I)OpMy.TII/IpOBKI/I,
HapyHIICHUA JIOTHYECKOM IOCJICAOBATCIIbHOCTHU B U3JIOKCHHUU ITPOIPaMMHOI'O
MaTcpuraia, UCIbITBIBACT 3aTPYAHCHUSA ITPU 00OCHOBaHMH OTBETA.

HEYIOBJIETBOPUTEIIBLHO

OneHka «HEeyIOBIETBOPUTEIBHO)» BBICTABISAETCS CTYACHTY, KOTOPBI He
3HaeT 3HAYUTEIBHOM YacTM NPOrpaMMHOIO MaTepuana, JOIyCKaeT
CYLIECTBEHHbIE OIMIMOKHM, UMEET 3aTPYAHEHHS INPU OTBETE Ha BOIPOCHl U
o0ocHOBaHMU OTBETOB. Kak mpaBuiio, OIIEHKAa «HEYIOBJIETBOPUTEIBHO
CTaBUTCSl CTYAEHTaM, KOTOpble HE MOTYT HPOJOJKUTH oOyueHue Oe3
JOTIOJIHATENBHBIX 3aHATHH 110 COOTBETCTBYIOLICH TUCLUIUIMHE.

Ilpumepnsvie 3a0auu 013 KOHMPOILHOU PAOOMbL




- OOBSICHUTh Ha OCHOBE aHAJIM3a IPOLIECCOB CTrOPAaHUs TOIUIMBA PA3IUYHBIX BHUJOB M HCIOJB3YS
JaHHble TaOauubl 1, mouemMy BBIOPOCHI 3arps3HAIONIMX BEIECTB aBTOMOOMIISIMM, paOOTAIOIIMMU Ha
JU3€JIbHOM TOILIMBE WM T'a3e, MEHbIIE, UeM Ha paboTaroMX Ha OCH3MHE

Tabmuma 1 CocraB W KonuuecTBO (T/CYT) 3arps3HSIOIIMX BEIICCTB, BBIICISIONIMXCS B BO3AYX
aBTOTPAHCIIOPTOM, pabOTAIOIIKM Ha TOIIMBE Pa3HbIX BUJOB

OcHoBHbI€ 3arps3HstoNe KOMNoHeHTsl bensun Jlustomnuso ['a3

Monookcua yriepoaa 2147,2 100 121,9
VYri1eBo10pObI 390,4 44 27,7
Oxcuabl a3oTa 1220 28 13,9
Hroro, T 2959,6 172 163,5

- PaccuuraTh CyTOYHBINH 00BEM KHMCIIOPO/a, PACXOAYEMBIN Ha OKHUCIICHHUE BBIXJIOMHBIX T'a30B TOILIMBA
pa3HBIX BUOB, CUMTAsl, YTO BBIXJIOMHBIC Ta3bl cOCTOAT U3 (popmasbaeruia (30 %), dpenona (30 %) u
oens(a)mupena (40 %).

- Ilpennoxxure crmocoObl OUUCTKU CTOYHOU BOABI OT OeH3ona (enona) mo yporusa [IJIK (nammcarts
YpaBHEHHUS peakLuii).

- Paccuutath mMaccy OKHCIUTENs, HEOOXOAUMYIO JUIsi OKMcieHUus 1 M3 BOJBI C KOHIICHTpauuein
TUAPOXUHOHA 8 MT/II.

- Ilpennoxuth crnocoObl OYMCTKM CTOYHBIX BOJA OT COJEpXAIErocss HUTPOOEH30J1a, MPHUBECTH
HeoOXxoauMble peakuuu. OTBET apryMEHTHPOBATb.

Kpumepuu ouyenku omeema cmyoenma npu blnoJIHeHUU KOHMPOIbHOI Padombl

Onenka TpeGoBanus K 3HAHUAM

OTJIMYHO IPUBEIEHBl TIOJIHBIE [PABUJIbHBIE PELIECHUS, OTBETHl I'PAMOTHO
apryMEHTUPOBaHbI

XOpOLLIO JOTIYILIEHbl HE3HAUYUTEIIbHBIE MTOTPEIIHOCTH IIPU OTBETaX Ha BOIPOCHI,

apryMeHTanus Obu1a He MOJHOU

yIIOBJIETBOPUTEIBHO | B OTBETaX Ha HEKOTOPbIE BOIPOCHI JOIMYIIEHBI IPyOble OMINOKHU, YaCTh
BBIBOJIOB HE ApI'YMEHTHPOBAHA UJIU apT'YMEHTUPOBAHA HENIPABUIILHO

HEYJIOBIETBOpHUTENbHO | OTBeTHl Ha 50 u Oomee % BOMPOCOB OMMOOYHBI, OOJBITHHCTBO
BBIBOJIOB HE apTYMEHTHPOBAHBI MJIM apTYMEHTUPOBAHbBI HEITPABHILHO

Bonpocul ona konmpona na 3aueme

- XUMUYECKUI IKOIOTUYECKUH (haKkTop

- HopmaTuBHBIE MOKa3aTENU, IPUHATHIC IS XaPAKTEPUCTUKH 3arps3HUTENEH MPUPOTHON CPEabI
- buorennble MUKpO - 1 MaKpO3JIEMEHTHI

- CTaauy MUTpaIUU 3arps3HEHUN

- XapakTepucTuka 0co00 TOKCUYHBIX S-2JIEMEHTOB

- XapakTepucTuKa 0co000 TOKCUYHBIX P-JIEMEHTOB

- Mepsl 110 3a1MTe 310pOBbs UEJIOBEKA OT CBUHLIA, BO3JAEHCTBUE CBUHIIA HA OPraHU3M YEJIOBEKA
- Ponb cenena B U3HM 4enoBeKa

- MexaHu3M BIUSHUS CUJIbHEUIINX OPTaHUYECKUX SII0B HA OPTaHU3M YeJIOBEKa


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

- TokcruuHbIE CBOWCTBA MPEIEIbHBIA U HENPEAEIbHBIX AJIbJAECTHI0B

- Tokcuueckoe AeicTBUE CIIUPTOB

- DKOJIOTHYECKHUE CBOMCTBA KAPOOHOBBIX KUCIIOT

- [IpyauHbI pazapakaroero AeHCTBHS CIOKHBIX d3(PUPOB

- XUMHYECKHE PEaKIi 00pa3oBaHus CHIIMKATOB, aJJIOMOCUIUKATOB KAJIBIUS U MarHHs
- OcHOBHBIE KOMIIOHEHTEHI ITOYB

- X¥MHYECKHUE MPOIIECCHI B TUTOCHEpe

- Dpo3us U 3aCOJEHUE TIOYB

- OcO0EHHOCTH XUMHYECKHX MPOIECCOB B Onochepe

- DTamnbl MyTH OT TEXHOKPATHUYECKOM IUBIIIM3AINH K HOOcepe

Kpumepuu OUCHKU omeema Ha 3aueme

Onenka Kpurepun orera

3auTeno I'mybokoe u xopolee 3HaHWE U MOHUMAaHHUE IpPEIMETa, B TOM YHCIE
TCPMHHOJIOTUA u OCHOBHBIX HOHHTHﬁ; TCOPCTUUCCKUX
3aKOHOMEPHOCTEH; (bakTHUeCKuX JAHHBIX; 00CTOSTEIIbHBIH,

JIOTUYECKHUM U TPAMOTHBIM OTBET BO BPEMS CJlauy 3a4€Ta; yIEIIbHBIN BEC
OLIMOOK MPU KOHTPOJILHOM TECTUPOBaHUM — He Oosee 50%.

He3aurteno Cnaboe 3HaHUE OCHOBHOW TEPMHHOJIOTHH, TEOPETHUECKUX
3aKOHOMEPHOCTEH, (PAaKTHUECKHUX JTAHHBIX, OITMOOYHBIN OTBET HA
3aueTe; yACNbHBIN BeC OMMOOK MPU KOHTPOIHHOM TECTHPOBAHUH —
6omnee 50%.

9. VYEBHO-METOINYECKOE 1 THOOPMALIMOHHOE OBECITEYEHUE
TACIHATLITAHBI

9.1. YueOnas qureparypa:

a) OCHOBHAsI JIMTEepaTypa:

1. Aanpys JIx., bpumOnexkym6 I1., [Ixuken3 T., Jlucc I1. BBenenne B XUMHIO OKpPYKAIOIICH Cpeabl. —
M.: Mup,1999. — 271 c.

2. Ckypnato O.W., [yka I''I'. Musutu A. B BeneHme B 3KOJOrMYecKyro xumuio. M.: Bricuras
mkomna, 1994. — 400 c.

3. Tapacosa H.II.,, Ky3nenoB B.A.CmerannukoB FO.B. m np. 3amaum m BOmpOCHl IO XUMHH
OKpYy>Karoteu cpensl. — M.: Mup, 2002. — 368 c.

4, Opinos [1.C. Xumus nous.M.: U3n-Bo MI'Y, 2005, 558 c..

S. Hcunopos B.A. Dxonoruueckas xumus. CI16.: Xumus, 2001. 287 c.



6. bormanosckuii I'.A. Xumunueckas sxonorusa. M.: zg-so MI'Y, 1994. — 237 c.

7.  Tpudonosa T.A., I'pummna E.I1., Mumenko H.B. Xumus oxpyxaromieit cpenbl. [IpakTukym.
Hzn-so Bal'V, 1996. — 48 c.

8.  I'pummna E.I1. OcHOBBI XUMUM OKpYy»Karomien cpensl: yaeod.mocooue. U3n-so Bal'Y. Y. | — 2006
r.—67c., a.ll-2009r. - 60 c.

0) JOMOJIHMTEIbHAS JUTepaTypa:

Bynpiko M.U. DOpomrorust onocdepst JI.: ['mnpomereonsaar, 1984.

Hpusep JIx. I'eoxumus npupoassix Box. M.Mup, 1985.

Mzpasns FO.A. Kucnotueie goxau. JI.: 'mapomereounsnat, 1983.

Tuncnu W. TloBeneHne XUMUYECKUX 3arpsiI3HUTENIEN B OKpyxaromiei cpeae. M.Mup, 1982.
Xumus okpyxatomien cpeasl / noxa pea. [1.0.M. bokpuca. M.: Xumus, 1982.

I'eoxumus okpyxaromeit cpensl/ Caet FO.E. u ap. M.: Hexapa,1990.

[epensman A.U. KacumoB H.C. I'eoxumus nanamadta. M.: Actpes, 1999.
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Anexceenko B.A. Dxonormueckas reoxumus. M.: Jloroc, 2000.

9.2. UHTepHeT-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/ntml
ChemSoft 2004

NogakowhE

9.3. IIporpamMHoOe o0ecnieyeHue

YHuUBEpCUTET O00CCIEYeH HEOOXOAMMBIM  KOMIUICKTOM  JIMIIEH3UOHHOTO W CBOOOIHO
pacmpoCcTpaHsIeMOro MPOrPaMMHOTO 00ECTIeUeHHsI, B TOM YHCIIe 0TEYECTBEHHOTO TIPOU3BOICTBA.

Kaxnpiii oOyuaromuiicss B TeueHHE BCEro Inepuoia oO0ydeHHs OOecCleyYeH WHIMBUAYaTbHBIM
HEOrPaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOU MH(POPMALMOHHO-00pa30BaTEeIbHOM Cpejie YHUBEPCUTETa
u3 1000 TOUKM, B KOTOPOW HMeeTcs AOCTYN K HMH(OPMAIMOHHO-TEIEKOMMYHHMKAIIMOHHON ceTh
«VIHTepHET» KaK HAa TEPPUTOPUH YHUBEPCHUTETA, TAK U BHE €€.

YHuBepcurer o0ecrneueH  CIEAYIOIIMM  KOMIUIEKTOM  JIMIEH3MOHHOIO  MPOTrPAMMHOIO
oOecrieyeHus.
1. JIuueH3uoHHOE MporpaMMHoOe obecreueHue, ucnonbzyemoe B Uarl'y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. Iporpammusiii kommiekc MMUC “Busyansnast Ctyaus TectupoBanus’
1.4. AntuBupycnoe I10O Eset Nod32


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

1.5. CnpaBouHo-tipaBoBas cucrema “I'apant”

Hapsuly C TpaJII/II_II/IOHHI)IMI/I N3JaHUSIMU CTy,HeHTBI nu COpr,)IHI/IKI/I UMCIOT BO3MOXHOCTH
ITOJIB30BATHCSI 3J'I€KTpOHHI)IMI/I ITOJIHOTCKCTOBBIMU 6333_MI/I JAHHBIX:
Tao6auua 9.1.

Ha3sBanmue pecypca Cceblika/nocryn

OnektpoHHass OuOnmoreka owmnaiiH «EmuHoe okuHo k | http://window.edu.ru
00pa3oBaTeIbHBIM PECypcam»

«O0pa3oBaTenbHbIl pecypc Poccun» http://school-collection.edu.ru

denepanbHblii  00pa3oBaTeNbHBI MOpTA:  yupexaeHus, | http://www.edu.ru —
nporpammsl, ctanaaptel, BY3b1, Tectsl EI'D, TUA

denepanbHblii eHTp HHDOpMAIMOHHO-00pa3oBaTenbHbIX | http:/fcior.edu.ru -
pecypcoB (PLINOP)

ObC "KOHCVYJIbTAHT CTYAEHTA". Dnekrponnas | http://polpred.com/news
OMOJIMOTEKAa TEXHUYECKOTO By3a

W3narenscTBO «JlaHby. DnexkTpoHHO-OMbOIMOoTeuHas | http://www.studentlibrary.ru -
cucTeMa

Pycckas BupTyanbHast OHOIHOTEKA http://rvb.ru —

UsnarenscTBO «JIaHby. DnexkrpoHHO-6ubIMoTewyHas | http://e.lanbook.com -
crcTeMa

ExenenenpHuk Hayku W oOpasoBanus [Ora Poccunm | http://old.rsue.ru/Academy/Archive

«AKageMus» s/Index.htm
Hayunas snekrponHast 6ubmuoreka «e-Library» http://elibrary.ru/defaultx.asp -
DnexTpoHHO-0nbIMoTeuHas cucrema IPRbooks http://www.iprbookshop.ru -

DJIEKTPOHHO-CIIPAaBOYHAs CHUCTeMa JOKyMeHTOB B cdepe | http://www.informio.ru
obpazoBanus «Madpopmmo»

HudopmannonHo-mpaBoBas cucreMa «I apan CeteBast Bepcus, TOCTyITHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATHBHOM
cetu Uurl'y

DnexkTpoHHO-0nbInoTeuHas cucrema «tOpai» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITIMHBI

o Jlexuuu 4yuTaOTCS B ayqUTOPHH, OOOpPYIOBAaHHOW ammapaTypod AJisi MOKa3a KOMIBIOTEPHBIX


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/

npe3eHTaunii. Mcnosb3yeTcs KOMIUIEKT CIaiioB K JIEKUMOHHOMY KYpCY.

. [IpaxkTrueckue 3aHATHSA NPOBOAATCS B KOMIIBIOTEPHOM KJIACCE € JIOKAJIbHOM CEThIO U BBIXOJOM B
HHurepHer.

11. METOAUYECKHUE YKA3AHUA JJISA OBYUYAIOIIUXCSA 11O OCBOEHUIO
JUCIHUIIJINHBI

JucuuiuinHa « OKOJIOTHYecKas XMMHs» HalpasieHa Ha ¢popmupoBanue komnereHumii: YK-3, TIK-
1.

IIpomexyTouHas aTTecTanys NPEANoNaracT 3ayer.

[Ipuctynas kK W3y4eHHIO AMCUMIUIMHBI, HEOOXOJUMO B TNEPBYIO OYepelb O3HAKOMHUTHCS C
coliep>kaHueM padoueit mporpammel quctrinHel (PITT).

Jlexuuu UMEIOT LeNbI0 JaTh CUCTEMaTU3MPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUIA.

[Tpu n3yyeHuu u npopaboTKe TEOPETUYECKOT0 MaTepraga HEO0OX0AUMO:
- MIOBTOPUTh 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIMOHHOM 3aHATHH MAaTEpHUANl U JONOJHUTH €ro ¢ y4eTOM
PEKOMEHI0BAaHHOM 110 TaHHOU TEME JINTEPATyphI;
- IOpU CaMOCTOSTEIIBHOM M3YYEHMHM TEOPETHYECKOW TEMbl CJENaTh KOHCHEKT, HCIOIb3Ys
pexomenaoBanusle B PIIJI  nuteparypHble HCTOYHHUKA M pecypchbl  MH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»
- IpU HOArOTOBKE K IMPOMEXKYTOUHOM aTTeCTAllMM IO MOJAYJIO HCIOJIb30BaTh MaTepuanbl (GoHAa
OLICHOYHBIX CPEJACTB.

[IpakTudeckue 3aHATHS MPOBOAATCS C LENbIO YIIYOJECHUS M 3aKpEeIUICHHUs] 3HAHWH, MOTYyYEHHBIX
Ha JIGKIUSX U B MPOLIECCE CAMOCTOSTENHHOM paboThl HAJl HOPMATUBHBIMU JIOKYMEHTaAMH, YUeOHOU U
HAaY4YHOH JIUTEPATYPOU.

[Ipu moAroToBKe K MPAKTUYECKOMY 3aHSATUIO HEOOXOIUMO:
- U3Y4UTb, IOBTOPUTH TEOPETUUECKUI MaTepuall 10 3aJaHHOI TEME;
- IIPY BBINIOJIHEHUH JIOMAIIHUX PACUETHBIX 33/IaHUN, U3YyYUTh, IOBTOPUTH TUIIOBBIE 3aJIaHNU,
BBITOJIHSEMBIE B ayIUTOPUH.

PexomMenaanum mo padore ¢ HAy4YHOIl M y4eOHOM JIUTEPATY PO

PaGora ¢ yueOHOI 1 HAy4IHOU TUTEPATYPOIl SIBJISETCS IJIaBHOK (hOPMOI CaMOCTOSITEIBHON
paboThl 1 HEOOXOAMMA MPH MOJTOTOBKE K YCTHOMY OIPOCY HAa CEMUHAPCKUX 3aHATHIX, K MOTYJIbHBIM
KOHTPOJBHBIM paboTaM, ompocy, 3adeTy. OHa BKIIOYAeT MPOpabOTKy JIEKIMOHHOTO Marepuaia —
M3y4YEHUE PEKOMEH/I0BAHHBIX HCTOYHUKOB U JIUTEPATYPHI MO TeMATUKE JeKuuid.  KOHCHEeKT nekuuu
JOJDKEH  CofepXaTh pedepaTUBHYIO 3aliCh OCHOBHBIX BOMPOCOB JIEKIUHU, TPETIOKEHHBIX
mpenojaBaTesieM cXxeM (IPH UX JIEMOHCTpAIMH), OCHOBHBIX HMCTOYHUKOB U JIUTEPATYphl MO TEMawm,
BBIBOABI 10 KaXJOMYy Bompocy. KOHCHEKT I0KeH OBITh BBHIMOJHEH B OTACIBHON TETpagul o
npeaMery. OH IODKEH ObITh aKKypaTHBIM, XOPOIIO YMUTAEMbIM, HE COJIEPXKaTh HE OTHOCSIIYIOCS K
TeMe HH()OPMAIUIO HITH PUCYHKH.

KoHcnekTel HaydHOM JTUTEPATypHI IPU CAMOCTOSITEILHONW MOATOTOBKE K 3aHATHSIM JOJIKHBI
OBITh BBIMOJHEHBI TAK)XXE aKKypaTHO, COJEpPkKaTh OTBETHl HA KaXK/bld MOCTAaBICHHBIA B T€ME BOMPOC,
UMETh CCBUIKY Ha HCTOYHUK HMH(pOpMAaIUM C 00sA3aTeJbHBIM YyKa3aHHWEM aBTOpa, Ha3BaHMSA M Troja
U3JIaHUsl UCIIOJIb3yeMOM HaydHON juTeparypbl. KOHCIIEKT MOET OBITh ONOPHBIM (COAEpk aTh JIUIIb
OCHOBHBIE KJIFOUEBBIE TIO3ULIUH), HO MTPH 3TOM MO3BOJIAIOLINM JaTh MOJHBIA OTBET MO BOIPOCY, MOXKET
OBITH TOAPOOHBIM. OOBEM KOHCIIEKTA OMPEEISIETCS CAMUM 00YJarOITUMCS.
B nporecce paboTel ¢ yueOHOM U Hay4HOH JIUTepaTypoil 00ydarouiics MOXeT:
- JieNlaTh 3aliCH MO XOAY YTEHMs B BHJE€ IPOCTOrO WM Pa3BEpHYTOro IjiaHa (CO3/1aBaTh MEpedyeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);
- COCTaBJISITh TE3UCHI (LUTHpPOBaHHE HamOOJee Ba)KHBIX MECT CTaThH WJIM MOHOTpaduu, KOPOTKOE
U3JI0’KEHUE OCHOBHBIX MBICJIEN aBTOPA);



- TOTOBUTH aHHOTALIMH (KpaTKoe 0000IIeHNE OCHOBHBIX BOIIPOCOB Pa0OTHI);
- C03/1aBaTh KOHCIEKTHI (pa3BEPHYTHIE TE€3UCHI).



PaGouasi mporpaMMa AWCHMILIUHBI «DKOJIOTHYECKAs XUMHS» COCTaBlieHA B COOTBETCTBHH C
tpeboBanusimMu OI'OC BO no cneumansHoctu 04.05.01. «DyHnameHTaNbHAsS U TPUKIATHAS XUMUS,
YTBEPXKIICHHOT'O TpHKa3oM MwuHucCTepcTBa oOpazoBaHus W Hayku Poccuiickorr ®enepanuu oT 13
nrong 2017 r. Ne 652

IIporpammy cocraBuia:

CT. mper. Kadeapbl XUMUU EBnoeBa A.4l.

Pabouas nporpamma yTBep:KAeHa Ha 3aceaHumn kadeapbl XMMUK

MNpotokon 3acepgaHmna Ne 8  oT «_22_» anpensa 2026 .

Pabouasa nporpamma ogobpeHa y4ebHO-MeToAMUYECKMM COBETOM XMMUNKO-OMONOrMYECKOro
daKynbTeTa

MpotoKkon 3acepgaHma Ne 6 oT «_28  » _anpena 2026 .



CgeaeHus 0 nepeyTBepKIeHUN MPOrpaMMbl HA OYepPeIHO YUeOHbIH Io U
perucTpanun u3MeHeHuit

YyeOHbIil Penrenue Brecennbie n3aMeHeHU Tlonmucs 3aB.

kadeapsl kadeapoit
roj

(Ne mporokona,
JaTa)




