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2. HEJIX OCBOEHUS JUCHUIIJIMHBI

Henasimu n3y4yeHUus1 AMCUMILTUHBI «JKOJOTHYECKAS] XUMHA) SBJIAITCH:

- O3HAaKOMJICHHE CTYJCHTOB C OCHOBaMH OJKOJOTMYECKOM XUMHUU KakK COBPEMEHHOM
KOMIUICKCHOW HAyKH, M3YYarolled XUMHYECKHE IMPOIECCHI, MPOTEKAIINE B PA3IMYHBIX Teocdepax
3emiu;

- (hopMupoBaHUE MPEIACTABICHUN O B3aMMOCBSI3aHHOCTH MPHUPOTHBIX (U3HYECKUX, XUMUICCKUX
1 OMOJIOTMYECKHX IIPOIIECCOB B PA3JIMYHBIX 3EMHBIX OOOJIOUKAX M XapaKTepe BIMSHUA Ha HHUX
YeJIOBEUCCKOM ACITCILHOCTH.

®opmupyemble AUCUUILIMHONW 3HAHUS U YMEHMSI TOTOBAT BBIIIYCKHUKA JAHHOW 00pa30BaTeIbHON
MPOrPaMMBbI K BBIIIOJIHEHHUIO CIEAYIOMINX 0000IIEHHBIX TPYIOBBIX QYHKIUHN (TPYIOBBIX (YHKIIMIA):

Tabauua 1.1.
Kon u naume- 00600menHbIe TPYAOBbIE QYHKINHT TpynoBbie pyHKIHI
HOBaHUeE MPo-
deccnonanbn Kon HaunmeHnoBanue Ypose HauMmeHoBaHue Kon |Yposensn
oro Hb (moaypos
cramapra KBaJIA €Hb)
duxan
— KkBaJn
HKAIUHA

2.13 Ilena- [Temaroruveckas gesTeIb- 5-6 | Ilemarormueckas B/03.6 6

ror HOCTB TIO MTPOEKTUPOBAHUIO JIeSATEIBHOCTD 10

(menar W peasn3alii OCHOBHBIX peanu3anuy nporpamMmm

0 B 0011e00pa3oBaTEbHBIX OCHOBHOTO U CPETHETO
ruveckast

porpaMmm 00111ero 00pazoBaHus

NeTeJbLHOCTh
B JIOIIKOJIb-

HOM, HAYAJIb-
HOM 0011IeM,
OCHOBHOM
oo1memM,
cpeaHeM 00-
1meM oopa3so-
BaHuN) (Boc-
NUTATeb,
Y4HTEb)




26.003

YnpaBneHue cTaausaMu

[IpoextrpoBanue 0cobo

«Cneunanancr paboT MO MPOCKTUPOBAHHIO CIIOJKHBIX M3JICIUN U3

10 MMPOEKTH- W3JICTTUH 13 HAHOCTPYKTYPHUPOBAHHBIX

POBAHHIO HAHOCTPYKTYpPHUPOBAHHBIX KOMITO3UIIMOHHBIX

u3neanii u3

HAHOCTPYKTY KOMITO3ULIMOHHBIX MaTepuanoB

PHPOBAHHBIX MaTepHaloB

KOMIO3HLHOH C/03.7
HBIX MaTepu-

aJI0B»

40.011 IIpoBenenue HayyHO- IIpoBeneHne MaTeHTHBIX B/01.6
«Cneunanncr HUCCIEIOBATEIILCKUX U HUCCIIeAOBAHUN 1

10 Hay"HO- OTIBITHO-KOHCTPYKTOPCKHUX ompezeNeHue

ueeaeroparen pa3paboTok npu XapaKTEePUCTUK

bCKHM U OMBI-

THO-KOHCT- UCCIIEJOBAHNHU HIPOAYKIMHU (YCIIYyT)

PYKTOPCKHUM CaMOCTOATEIBHBIX TEM [IpoBenenue padoT 1o B/02.6
pa3padoTkam 00paboTKe U aHATTU3Y

»

Hay4YHO-TEXHUYECKON
UHpOpPMAaLUH U
pe3ynbTaToOB
HCCIEA0BAHUM




PykxoBoacTBo rpynmnoit
pabOTHUKOB MpH
HCCIICI0BAaHNU
CaMOCTOSITENIBHBIX TEM

B/06.6

26.013
«CremuajancT
M0 KOHTPOJI0
KavecTBa OMo-
TEXHOJIOTHYeCcK
0T0 MPOU3BOJI-
CcTBa mpemnapa-
TOB JJIS1 pacTe-
HHUEBOACTBA»

KoHTponb KauecTBa XUMU-
YECKOM U OMOTEXHOJIOTH-
YECKON MPOMYKIMU Ha BCEX
BTarnax MpOU3BOICTBEHHOIO
mporiecca

KonTtposnp kauecTBa chipbs
Y MaTEepHAJIOB B OpraHH-
3aI[U¢ [0 IPOU3BOCTBY
OuoIpenapaToB AJis pac-
TEHHUEBOCTBA

A/01.6




2. MECTO JUCIMIIJINHBI B CTPYKTYPE OIIOII BITIO

JucnumniauHa “OKojiorudeckas XuMus® BXOAUT B biok 1 W OTHOCHUTCA MHUCIUIIMHAM I10
BBIOOpY; U3ydaeTcs B 7-M cemectpe. OCHOBOM JIJIsl €€ OCBOSHUS SBJISIOTCS 3HAHUSI, YMCHUS M HAaBBIKH,
MoJlydaeMble B TMPOIECCE HU3YYCHUs 0a30BBIX AMCHUILINH mpodeccruoHanpHoro mukiaa OIIOIT:
«Heopranuveckass xumus», «OpraHudyeckas XUMHSI», «AHATUTHYECKas XuUMUsA», «Duzndeckas
XUMUSA», «BBICOKOMOJIEKYIISIPHBIE COCAMHEHUS», «XUMUYECKUE OCHOBBI OMOJOTHUYECKHUX MPOIECCOBY,
a TakKe AUCIUIUIMHBI BApUATHMBHOM YacTH AWCIUIUIMH 10 BbIOOpPY «KosmowmHas Xumusy.
Hucturnnuna «J9KOJIOrMYecKas XUMHUS» HCIHOJIb3YeT TMOHATUS, METOAbl W TOJAXOHAbl JaHHBIX
JTUCIUIIIMH B MPUMEHEHUH K XUMUYECKUM CHUCTeMaM atMochepsl, Tuapocdepbl, TOYBEHHOTO TTOKPOBa
3emMiH.

Tao6auna 2.1.

CBs3b AUCIHUIIIMHBI «IKO0JOrHYecKaAaA XUMHUA» C npeaAmeCTBY OIuMu JUCHUIVIMHAMA H
CPOKH X M3YYCHUSA

Kon JAMCcUMILVINHBI, PeIIeCTBYIONIME IUCHUIIIHHE Cemectp
AUCHMIUIMHBL  [«JKOJOrHYecKasi XUMHUD)
b1.0.21 O6muras 6uonorus 1
b1.0.06 Heoprannueckas xumus 1,2
b1.0.15 AHamuTryeckass XUMHUS 3,4
b1.B.10 CoBpeMeHHass XMMHUS M XUMHYecKasi 6€3011acHOCTh 3
b1.0.04 be3onacHoCTh KHU3HEACATEIHHOCTH 3
b1.0.22 OCHOBBI MEIUITMHCKUX 3HAHUN 3
b1.024 DKOI0THSs 4

Tab6auua 2.2.

CBsi3b AU CIHUIIJIMHBI «IKoJ0rHYecKass XuMHI» € noCcJICAYOIIMMHU JUCHUIVIMHAMUA U CPOKH
X U3yYCHUSA

Kon JAucuuminnpl, ciaeaywime 3a TUCUUIINHON CemecTp
AUCHUIIJIUHBI «IKoJ0rnyecKass XuMus»

b1.B.21 XuMHUYeCKast TEXHOIOT U 8
b1.0.12 UccnenoBanue u ¢pu3.XxuM. CBONCTBA MOJMMEPOB 8
b1.B./IB.03.01 |Xumus u TexHonorust HeTH U ra3a 8

B pe3yabTare 0CBOCHUSA IMCHUIIMHBI 00Y4aI0MIUIICS TOJKEH



3HATh:

- COBPEMECHHBIE TEOPETUYECKHE MPEACTABICHUS XUMHH B CTIOCOOBI MX MPUMEHEHHSI K OTICAHUIO
U aHAJIM3y XUMUYECKUX MTPOIECCOB B PA3IMYHBIX IPUPOTHBIX CpPEax;

- CYIIHOCTh (DM3MKO-XUMHUYECKHX IPOIIECCOB, MPOUCXOASIIUX B atMmochepe, ruapocdepe u
autocdepe;

- OCHOBHBIE HCTOYHUKH AHTPOMOTEHHOTO0 XMMHYECKOTO 3arps3HCHHsI OKPYXAIOIIeH Cpesbl,
BUIBl M 3aKOHOMEPHOCTH MHIPAlMH W TpaHC(HOpMAIUU 3arps3HSIOMUX BEIISCTB B IMPHPOTHBIX
cpenax;

- CYIIHOCTh JKOJIOTUYECKHX NPOOJEeM, CBS3aHHBIX C aHTPOIIOICHHBIM BO3JCHCTBUEM Ha
OKPY’KaIONIYIO CpeAy | ITyTH MX IPEOIOJICHHS.

YMmeTh:

- pemaTh 3a/1a4M, CBA3aHHBIC C (PU3NKO-XUMHUECKUMH MpoLieccaMu B aTMocdepe, Tuapochepe u
IIOYBEHHOM CJIO€;

- IPOTHO3UPOBATh BO3MOKHBIE ITYTH MUTPAIMK U TpaHC(HOpMAIMK XUMHYECKHX COSJAUHEHUH B
00BEKTaX OKpYXKarollel cpesibl UX BO3ACHCTBHE HA IKOCUCTEMBI;

Baagern:
- METOJlaMM XHMHYECKOI0O MOHUTOPHMHIAa M OLEHKU CTEIEHU AaHTPOIOIr€HHOr0 H3MEHEHUS

00BEKTOB OKPYKAIOIIEH CPEeIbl.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCIIAITJIMHBI

Hpouecc HU3YUCHUA ANUCHUIIIIMHBI HAIPABJICH Ha q)OpMI/IpOBaHI/Ie QJICMCHTOB CJICAYHOIIUX

komnereHmi B coorsercteuu ¢ ®I'OC BO u OIIOII BO no faHHOMY HampaBieHUIO OATOTOBKH:

Tabnuua 3.1.
Kon HaumeHoBaHue Nuaukarop B pe3yibTarte ocBoeHHs
KOMIIETEHI KOMIIETCHIINH JOCTH/KEHHSA AUCHHUILIMHBI 00y4Yar0HiicH
UM KOMIeTeHIINH HOJIKeH:
Yuueepcanvnvie komnemenyuu u unoukamopvl ux 00CMUICEHU
YK-3 Cnoco0eH opranuso- YK-3.1. [onumaer | 3HaTh — MeTOAMKH (QOPMHUpPOBa-
BBIBATh H PYKOBOAUTHL | 3peKkTuBHOCT,  MC- | HUA KOMaHA; METOIbl Pa3paboTKH
paboToii KOMaH/bIL, BbI- | TIONB30BAaHUA  CTpaTe- | KOMaHAHOM cTpaTeruul u 3¢dek-
padaTbIBasi KOMaH/- THM  COTPYOHHMYECTBA | THBHOTO pPYKOBOJCTBA KOJUIEK-
HYIO CTPATeruio JJIst JUISE JIOCTUKEHHUA | THBaMHU; OCHOBHBIE TEOPHM JIU-
AOCTHUKEHUSA MOCTAB- MOCTABIEHHONW IIeNH, | J€PCTBA M CTHIIM PyKOBOZCTBA.
JICHHOM 1eJIn onpeaenseT CBOIO
POl B KOMAH/IE YMersb — pa3zpabaTeiBaTh KOMaH/I-
HYIO CTpareruio; (GpopMyiInpoBaTh
YK-3.2. ITonnmaeTt 3aJaud  4jIeHaM KOMaHAbl JJIs
0COOEHHOCTH TIOBEEe- | JOCTHKEHHMS ITOCTABJIEHHOH LeNy;




HUS BBIJICTICHHBIX
rpym
KOTOpBIMH ~ paboTaeT
/B3aMMOJICHCTBYET,

JIIONIEH, C

YUHUTBIBAET UX B CBOEH
JesITeIbHOCTH (BBIOOD
rpymni
JIOJIEH OCYILECTBISACT-
¢ oOpa3oBarenbHOMN

KaTeropuu

opra"uzaiueil B 3aBU-
CHUMOCTH OT  Leinei
MOATOTOBKK — IO
BO3pPACTHBIM  OCOOCH-
HOCTsAM, IIO OTHHYCC-
KOMYy WU PEIUrruo3-
HOMY TIPH3HAKY, COIHU-
aJIbHO HE3alllUIIICHHBIC

CIIOM  HAceleHHsS |
T.I1.)
VYK-3.3. IIpornosu-

pyer pe3ynbTathl (1moc-
JIEICTBUS) JTTIHBIX
OEUCTBU W IUIaHU-
pyeT TocleaoBaTeNb-
HOCTh  IIIAaroB  JUISA
JIOCTHIKCHHS

3aIaHHOTI'0 pE3yJibTaTa

YK-3.4. DddexruBHO
B3aUMOJIEUCTBYET c
JIPYTMM{ YiI€HAaMH KO-
MaH/Ibl, B T.4. Yy4acCTBYET
B oOmene wuH(popma-
muey, 3HaHUI-MH U
OTIBITOM, U IIPE3EHTALUU
pe3yJbTaToOB paboThl

KOMAaH/IBI

OpUMEHSTh 3 (QEKTUBHBIE CTHIN
PYKOBOJCTBa KOMaHAOM.

Bnagerp: — yMmcHHEM aHaU3U-
poBaTh, TMPOCKTUPOBATh W Opra-
HU30BBIBATh KOMMYHHUKAaIllid B
KOMaHJe Ui JOCTIKCHHS II0C-
TaBJICHHOH  IEeNH;  METOJaMH
OpraHM3allii W YIPaBJICHUS KOJI-

JICKTUBOM.

Ilpogheccuonanvuvie (IIK) komnemenyuu u unouxkam

opbl ux oocmudiceHus

K-1

Cnoco0eH BbIOHPATH U
HCII0JIL30BATH TeXHH-
YyecKHe CpeAcTBa U Me-
TOABI UCTILITAHUIA 1151
peLIeHns ucciae10Ba-
TeJIbCKHUX 3224 XUMU-
YecKOi MPOMBIIILJIEH-
HOCTH, MIOCTABJIEHHBIX
CIenuaJINCTOM Gosiee
BbICOKOH KBaJnuKa-
107071

IK-1.1. [TpoBoauT 3Kc-
NEpPUMEHTANbHBIE U
(wnm) pacueTHO- Teope-
THUYECKUE UCCIIETOBAHNUS
B paMKax MpeaIoKeH-
HOT'O TIJIaHa

IMK-1.2.
CucremMaTu3upyer
(dbopMaluio, moy4eH-
HYIO B XOJI¢ COOCTBEH-
HBIX UCCIICIOBaHUH,
aHAJM3UPYET €€ U COo-

3HaTh: - CTaHAAPTHBIE IPUEMBI
BBITOJIHEHNSI TPOCTEHIIINX aHATUTH-
YECKHX OTBITOB,

- TUIBI (PYHKIIMOHAJIBHBIX MaTepua-
JIOB B XUMHUYECKON TEXHOJIOTHH:
KaTaJINn3aTOPbI, aJICOPOCHTHI, JICK-
TPOMBI, MEMOPAHBI, CEHCOPBI U JIP.

- (yHIaMeHTalbHbIE KPUTEPHUU

3¢ dexTHBHOCTH UCTIONB30BAHUS
CHIpbs B dHEpropecypcos B XTC,
OCHOBHBIC HalpaBJICHH MOBBIIIE-
HUs1 9 (HEKTUBHOCTH MCIIOIB30BA-




MOCTABIISIET C IUTEpa- HUSI CHIPHEBBIX U SHEPTeTHUECKUX
TYPHBIMH JaHHBIMHU pecypcos.

YMeTh: - IpUMEHATh TUIIOBbIE
IIpHUEMbl aHAIN3a BEIECTB U MaTe-
pHanos;

- [I0JIb30BATHCS CTAaHIAPTHBIM 000
PYIOBaHHEM XUMHUUYECKOMN J1abopa-
TOPHUH MIPU PEHICHUH y4eOHBIX 3a-
Jlad Kypca aHaJTUTUIECKON XUMUHU

- CHCTEeMAaTHU3UpPOBAaTh MaTE€pPHabI
0 COCTaBY, CBOICTBAaM M (DYHKLIO-
HaJILHOMY Ha3HAuCHHIO;

-OLICHUTh BECh IPOMBIIIICHHBIN
00BEKT KaK OOJIBITYI0 XUMHUKO-
TEXHOJIOTHUYECKYIO CHCTEMY U
TPaMOTHO OIIUCATh €€ Uepapxuyec-
KYI0 CTPYKTYpY,

- UCTIONIB30BaTh TEOPETUUECKHUE
MpeJCTaBICHUS I 000CHOBAHHUS
BBIOOpA TOrO WJIM MHOTO METOJA
aHaJIM3a,

- TPaMOTHO aHAJIM3UPOBATH TIOY-
YEHHBIE PE3YJIbTaThl, CONOCTABIATD
C UMEIOIINMHUCS B JIUTEPATYDE;

- OLICHUTH HAY4YHYIO HOBU3HY, IIPAK-
THYECKYIO 3HAYUMOCTh U JOCTOBEP-
HOCTb PE3yJIbTaTOB HAYYHBIX HCCIIE-
JIOBaHUH

Bnapers: -cTaHIapTHEIMH HHCTPY-
MEHTAJIBHBIMHA METOJaMH HCCIE0-
BAaHMSI OPraHUUYECKHUX BELIECTB U
MaTepHasoB;

- HaBBIKaMU (POPMYJIMPOBKH Hay4-
HOI HOBM3HBI, IPAKTUYECKOH 3Ha-
YUMOCTH U JJOCTOBEPHOCTH PE3YJIb-
TaTOB COOCTBEHHBIX HAYUHBIX HC-
CIIeI0OBaHUH

4. OFBEM JINCIIATIVHBI ¥ BUJbI YYEBHOM PABOTHI

Tabauua 4.1.
O0beM TMCHUIIMHBI M BHAbI y4eOHOH padoThI
Bup yueOHoit padoTbl Bcero yacos 3
cemMecTp
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 72 72
AyIUTOpPHBIE 3aHATHS o4 o4
Jlexmun 36 36
[TpakTHyeckue 3aHATHS 18 18
CamocrosiTenpHas paboTa CTy/ICHTOB 18 18




5. COAJEP)KAHME JUCHHUIIJIMHBI, CTPYKTYPUPOBAHHOE I1IO TEMAM
(PA3JIEJIAM) C YKA3AHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMHUYECKHUX HJIH ACTPOHOMMNYECKHNX YACOB U BUJ0OB YYEBHBIX
3AHSATHHN

5.1. CTpyKTypa AUCHUNITHHBI

OO01as TPyI0eMKOCTh JUCIUTUIMHBI COCTABIISET 2 3a4eTHBIC CIUHUIIBI, 72 Yaca

Tadauua S.1.
Buasl yueOHOH  paboTHI,
Ne Pas e THCIHILIHHEL § BKJIIOYasl caMOCT. paboty |@opma  TEKyIIero  KOHTpOJIs
n/n 2 [lex [Mpaxruu. CPC YCIIEBAEMOCTH.
3O |juum pabotsl
1 Bsenenue v 5 5 5
TectupoBanue
Xumuyeckas
2 SBOJIIOLIHS reocdep 7 6 2 2 TecTupoBanue
3emisn
OU3NKO-XUMUYECKUE
3 IIPOIIECCHI B| 7 8 2 2 KontponbHast pabora Nel.
atMocdepe
XuMH4yecKue
4 MPOLIECCHI B 7 8 4 4 KonTponpHas padora Ne2.
ruapochepe
5 XMMHYECKHE TPOLECChI 7 6 4 4 [ToaroroBka pedeparon
B TIOYBEHHOM CJI0€
Murpanus u
6 TpaHC(h.opMAILs 7 4 2 2 [ToaroroBka pedeparon
3arpsI3HSIONINX
BEIEeCTB B Ouocgepe.
7 3aKIroueHue. 7 2 2 2 TectupoBanue
Hroro: 36 18 18

5.2. Conep:kanue THCHUIIHHBI « DKOJOTHYECKAST XUMMSI»

1. BBenenue

[Ipeamer sxonorudeckoit xumuu. CBs3b ¢ ApyruMu qucuurinHaMu. OCOOEHHOCTH XUMHUYECKUX
MpEBpAICHUI B IPUPOIHBIX CUCTEMAX.

2. Xumuyeckas 3sosaonus reocgep 3emun

PacnipocTpaHeHHOCTh XMMHUYECKUX 3JIEMEHTOB B OKpYy»Karounieh cpeae. KpyroBopor BeliecTs B
ouochepe. Kpyrosopot kucinoposna, porocunres. Kpyrosopor azora. Kpyrosopor ¢ocdopa u cepsi.

Bonxopoausiii nukia. Makpo U - MUKPO 3JIEMEHTHI. MeTalbl )KU3HU.




3. DuU3UKO-XUMHYECKHUE Mpouecchl B aTMocdepe

Crpoenne u coctaB armoceprsl. TemmepaTypHbiii mpoduis armocdepbl. YCTOHYMBOCTH
atMoceppl. DOTOXMMHUYECKHE MPOLIECCHl B BEPXHUX CIIOSIX 3eMHOM atMocdeprl. DOTOXUMUYECKUE
nporieccel B ctpatochepe. O30H. O30HOBBIN CII0M, ero pyHKIMU B Ouocdepe. Biausiaue okcuios azora
Y TaJOTCHCOJAEPKANUX OPraHUYECKUX COEAMHECHHN Ha HYJIEBOW LUKI 030HA. PU3MKO-XUMHUYECKHUE
npoueccsl B Tpomocdepe. [IpeBpamienuss ¢ yuyactuem OKCUAOB a3zoTa. Ammuak. OKcuabl azora.
doTtoxuMuyeckuii cMor. ATMochepHbIi MK coeauHeHui a3zota. CoenuHEHHs cepbl B aTMocdepe.
CepoBogopon. uokcun cepsl. Okuciienue coenunenuit cepol. [lapankoBsie ra3el B atMmocdepe. Bona
B atMocdepe.

4, XumMuveckue nmpoiueccsl B ruapocdepe

['unponoruueckuii 1ukia. OCHOBHBIE BUIBI MPUPOJHBIX BOJ U OCOOEHHOCTH HX COCTaBa.
AHOManbpHBIE CBOMCTBAa BOJBI M, MX poyib B mpupoge. OcoOEHHOCTH BOJBI KaK pPacTBOPUTEINS.
KapOonaTHas cuctema W KOHIICHTpAIMS HOHOB BOJOPOA B Bojie. YToibHas KuciioTa U pH pactBopa.
PactBopumocTs kapOonaTHeix mopoa. Kampuur. Jlomomut. BeicOkOMarHe3manabHBIM KaIbIUT.
Bnusinue npuMeceil Ha pacTBOPUMOCTD KalbliuTa. PaBHOBeCHasi paCTBOPUMOCTh CHIIMKATHBIX MOPO/I.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE Tporiecchl B ruapocdepe. [Ipomecch koMIiekcooOpa3oBaHus B
ruapochepe. IlpupoaHbie ¥ CHUHTETHYECKHME KOMILIEKCOOOpa3oBaTenu. [loBepXHOCTHO-aKTHUBHbBIC
BEII[ECTBA B BOJIOEMAX.

Oxkean. Ocrtyapuu. TemmepaTypHblii mTpoduiab, COCTaB M CBOWCTBA OKEAHWYECKUX BOJI.
[Ipouieccyl  ynmanmeHHs] OCHOBHBIX  pPacTBOPEHHBIX BemiecTB. (OCOOEHHOCTH  OKUCIHTEIHHO-
BOCCTAaHOBUTEJIBHBIX MTPOIIECCOB B OKEAHE.

5. XuMu4eckue npoueccol B IOYBEHHOM CJI0€

Crtpoenue nurocdepsl. CTpykTypa 3eMHOM Kopbl. [louBa. O6pa3zoBaHue MOYBEHHOTO CIOA.

DOnemeHTHBI U (pa3oBbiii coctaB moyB. ['ymyc. CocTaB M CBOMCTBA TYMYCOBBIX BEIECTB.
Bnaroemkocte m BopompoHHIIaeMocTh Mo4YB. [louBeHHBIE pacTBOpbl. [l0YBEHHBIN MOTIONIAOIIMIA
koMrIuiekc. KatnorHoOOMeHHast ctocoOHOCTh 10YB. CeeKTUBHOCTh KATHOHHOTO OOMEHa.

Kucnele nouBsl. Buasl nouBeHoN KUCIOTHOCTU. DOpPMBI COEAMHEHUM ATOMHUHMS B TOYBAX.
CoenuHeHus KpeMHUS U alIFOMOCHIIUKATHI.

A3zot, ¢ochop M cepa B TOYBEHHBIX TMporeccax. MapraHeny ¥ J>Kele30 B I0YBax.
MUKpOIIeMEHTHI U X3UMHUUYECKOE 3arpsi3sHEHUE TIOYB.

6. Murpauus u Tpancopmanus npumeceii B ouocgepe

Bunet murpanuu. BosmymiHas, BoaHas, OWOTeHHass W TeXHOTeHHass wmwurpanus. DakTopbl
murpanuu. Kinaccudukanus MUTpUPYIOIIUX 3JIEMEHTOB.

['eoxumuueckue  Oappepbl. PUIMKO-XMMHUYECKHE, MEXaHHYeCKHhe, OHMOTreoOXMMHUYECKHEe U

TEXHOTCHHBIE Oapbephl.



Murpanuus 1 akKyMyJISIIHUs COSTUHEHUH KpeMHUS, alfoMUHUS. (hocdopa, TSKEIbIX METAIIOB U
PaIMOaKTUBHBIX 3JIEMEHTOB B Omocdepe.

[Tpoueccyl camoouuIeHUs BOJOEMOB. ['HIponn3 coyiel TsKenbIX MeTamioB. OKucieHHe
OpPraHMYeCKHUX BEUIECTB B a’pOOHBIX YCIOBUsAX. TpaHcpopmanus HEPTH H TECTUIUAOB B
OKpYKarollen cperie.

Kucnotueie noxau. KucnorooOpasyromme BemiectBa B atmochepe. 3aKUCIEHHE OCAIKOB.
TpaHcrpaHuYHBINA MEPEHOC KUCIOTHBIX OCaakoB. JlMHaMmuka u3mMeHeHus pH u XUMHUYECKOro cocTaBa
ocankoB. [Iporeccsl aacopOIUK OKCUAOB CEPhl M a30Ta MOJCTUIIAIONICH MOBEPXHOCTHIO. 3aKUCIICHUE
o3ep. 3akucienue nmoys. [1oBHKHOCTD 37IEMEHTOB M KUCJIOTHOCTD TMOYB.

7. 3aki04enne

HpO6J'I€MBI COBPCMCHHOI'O Pa3BUTHA XUMHUHU OKp}/)KaI-OH_Ieﬁ CpeAabl KakK Hay‘{HOﬁ AUCHUITIIMHBI.

6. OBPA3OBATEJIBHBIE TEXHOJIOTUN

[Ipu u3yyeHnH TEOPETUYECKOTO Kypca UCIIONIb3YyIoTCsa MeTo bl I T:

NpUMEHEHHE KOMIBIOTEpOB s J0cTyna K VHTepHeT-pecypcaM, HCHOJIB30BaHHE OOYUYAIOMIMX
HPOTPaMM.

Marepuansl JIEKIMiA TPEACTaBISIOTCS B HHTEPAKTHBHON (hopMe.

IIpy 1npoBeneHMM MPAKTUYECKUX 3aHATHA 10 PSAy TEM HCIOJIB3YETCS OIEepekKaromast
camocTosTeNbHas padoTa.

Peanusyercs TexHOJOTHs caMOOOYUYEHHs! CTYJEHTOB C HCIOJIb30BAaHUEM 3JIEKTPOHHBIX (hopMm
JMCTAHIIMOHHOT'O O0YYEHHS.

IIpuMeHsieTcs peHTUHIOBasl CUCTEMA aTTECTALUU CTYICHTOB.

7. IEPEYEHDb YYEBHO-METOUUYECKOI'O OBECIIEYEHMS J1J151 CAMOCTOSITEJIBHOM
PABOTBI OBYYAIOINXCS 11O JUCHUILIMHE (MOJY.JIIO)

.HCKLII/IOHHI)IG 3aHATHUA TPOBOAATCA 1 pa3 HCOCIIO B o0obeme 1 yaca u 1 yaca MMPAKTUYCCKUX 3aHITUN
B 7 CCMECTPC. ITocne oxoHUaHUS HU3YUCHUA Ka)KZ[Oﬁ TEMbI CTYACHTHI MPOXOAAT TCCTUPOBAHUC, CO6CCC,Z[OB3.HI/I€,

BBITIOJTHAKOT KOHTPOJIBHBIC pa6OTBI.

7.1. [lepeueHb-yueOHO-METOUUECKOTO 00ecTiedeHHs sl 00YJarOIUXCsl O JUCIUILIUHE:

1. Annpy3 Jx., bpum6aexymo6 I1., [xukens T., Jlucc I1. BBenenue B XuMHI0 OKpy>Karomien Cpebl.

— M.: Mup,1999. — 271 c.



2.  CkypmaroB FO.U., [Iyka I'.I'. Musutu A. BBeneHue B 3KOJIOTHYECKYIO XuUMHIO. M.: Briciias
mkoia, 1994. — 400 c.
3.  Tapacosa H.II., Ky3nenoB B.A.CmerannukoB H0.B. m ap. 3amaun u BOMpOCHl MO XHUMHUHU

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

7.2. YkazaHus ajsi 00y4aroniuxcs o OCBOCHHIO JTUCIIUTUTHHBI

Ta6auna 7.1.. Conep:kanue caMoCTOATENbHOI PadoThl 00y4aOIINXCSH

Homep | Temwvi/6onpocul, blHOCUMbBIE HA CAMOCMOAMENbHOE U3~ Kon-60 | @opmer pabomol

H4enue yacoe
pazoena

(mejnt)

Bsegenue. cobecenoBaHue,
2 TECTOBBIN
KOHTPOJIb

2. Xumu4deckas dBOIIOIs reochep 3emiu. cobecenoBaHue,
2 TECTOBBII
KOHTPOJIb

3 OU3NKO-XUMHUYECKHE TPOIIECCH] B aTMOC(epe. Cobecenoanme,
2 TECTOBBIN

KOHTPOJIb

XUMHYECKHe MPOIeCChl B THIpochepe. Cobecenopanue,
4 TECTOBBII

KOHTPOJIb

XUMUYECKHUE MPOIIECCHI B TIOYBEHHOM CJIOC cobecemoBaHueE,
4 TECTOBBIH
KOHTPOJTb

6. |Murpamus u TpaHcdOpMaIHs 3arPA3HSIONMX BEIIECTB B cobecenoBaHue,
ouocdepe. 2 TECTOBBII
KOHTPOJIb

1. 3aKIroYeHHUE. cobecenoBaHue,
2 TECTOBBIH
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIAA TEKYHIEI'O KOHTPOJIAA YCIIEBAEMOCTHU 1
MPOMEXYTOYHOM ATTECTALIUA

Bonpocwl ona cobecedosanusn



NS

OO0m1as XxapakKTepUCTUKa CTPOSHUS U COCTaBa aTMOCQEPHI.

Y cTOHYMBOCTD aTMOC(EPBI.

ATtmocdepHbIe TpUMecH: HICTOYHUKH, CpeIHee BpeMs TpeObIBaHus B aTMocdepe.
Pacnpoctpanenne ¥ ceJMMEHTAIMsl  3arpsi3HAIOMIMX — BemecTB B arMmocepe. Ponb
TEMIEPATYPHBIX HHBEPCHIA.

MexaHu3Mbl CEAMMEHTALUNA BEHICCTB M3 aTMOc(ephl, BIHMSHHE pPa3MEpPOB YAaCTHIl HA BpEMS
npeObIBaHMS B aTMOChepe.

XUMUYECKHUE TPOIIECCHI B BEPXHUX CIOSAX aTMOC(HEPHI.

O30H B ctpatocdepe. HyneBoi muki1. Dxosoruueckue GyHKIIMA 030HOBOTO CJIOSI.
O30HOpa3pyl1IaIKe BelecTBa. XJIOPHbINA, a30THBIHN, BOJIOPOIHBIN IIUKJIBL.

CBo0OoiHbIE pasuKalibl B aTMocdepe: 00pazoBaHUE, poiib B TpONOCc(hepHBIX Mpoleccax.

10. Oxwucnenne MeTaHa B Tporiocgepe.

1. ®oroxuMHUYECKUNA CMOT.
2. (OO0pa3zoBanue 030Ha B Tporiocdepe. BausHue coaepkanusi OKCHIOB a30Ta.

13. Coenunenus a3oTa B Tporocdepe.
14. CoenuHeHus cepbl B Tporocdepe.
15. AHTpomnoreHHoe 3arps3HeHune arMochepsl. JIokaabHbIe U T7100abHbBIE TPOOJIEMBI.

6. OOmas xapakrepuctuka ruapochepsl. CpeHUN JIeMEHTHBIA COCTaB MPUPOTHBIX BOJ.
7.  OcobeHHOCTH (PU3UKO-XUMUYECKUX CBOMCTB BOJIBI U UX POJIb B OHochepe.

8. CocrtaB mpHUpOJHBIX BOJ, OCHOBHBIE KOMITOHEHTEI.

9. Xecrtkocth Bozbl. Kiaccudukanus npupoaHbIX BOJ O BEIMYMHE )KECTKOCTH.

20. Kuaccudukanus npupoIHEIX BOJ MO MPeo0Ia1atonuM KaTHOHAM U aHHOHAM.

1. Teoxumuueckas KIacCUPHUKAIHS IPUPOTHBIX BOI.
2. Knaccudukanus mpupoaHbIX BOJ IO BEJIHMYHUHE O0IICH MUHEpATU3alun

23. PasuoBecus B cucreme H,O — CO,. Pacuer pH He3arpsi3HEeHHBIX aTMOC(EPHBIX 0CATKOB.
24. pH u cooTHOMIEHNE KapOOHATHBIX ()OPM B MIPHPOTHBIX BOJAX.
25. IllenoyHOCTH MPUPOJIHBIX BOA. By(hepHOCTH 110 OTHOIIEHUIO K 3aKUCIICHUIO.

6. IIpomecch 3aKHCICHUS BOJOEMOB.

7. PactBopumble GOpMBI aTIOMUHUS B TPUPOIHBIX BOJIAX, 3aBUCUMOCTh KOHIIEHTparuii ot pH.
8. OcOOEHHOCTH OKHCIUTEIILHO-BOCCTAHOBUTEILHBIX MPOIECCOB B THIpOchepe.

9. Amna’poOHOe pa3iokKeHHe OPraHMYECKOro BEIleCTBa.

30. Pemokc-OydepHOCTh MPUPOTHBIX BO/I.

1. TemnepatypHas cTpaTH(pHUKAIHS B 03€pax.
2. DOBTpo(huKanus BOJOEMOB.

33.  Oco0EHHOCTH OKHUCIUTEIIEHO-BOCCTAHOBHUTEIIBHBIX IIpOLECCOB B FH)IpOC(l)CpC.
34. OKHCIUTENHHO-BOCCTAHOBHUTEIHHEIE YCJI0BUA B TOJA3CMHBIX BOJAX.
35.  OKHCIHTENBHO-BOCCTAHOBHTEIIbHEIC YCIIOBUA B OKEAHEC

6. MexaHU3MBI IPOIIECCOB XUMUYCCKOTO BHIBETPHBAHUSI.

7. TlormorurennHas CIIOCOOHOCTH IOYB. [10YBEHHO-IIOTIOIIAIOIINHA KOMILIEKC.
8. Buasl MOYBEHHON KUCIOTHOCTH.

9. Opranuueckoe BemecTBO MOYB.

40. Teoxumudeckas Murpanus. ['eoxumMudeckue 6apbepel.

~No Oo1lThs, WN -

Temamuxka peghepamos

. [lecTuniubl 1 UX BIUSHUE HA OKPYKAIOIIYIO CPEy

. Oprannueckue 3arpsi3HATENN BOAHOU Cpeabl

. Biusinue npupoiHo-3K0n0ruueckux GakTopoB Ha 30POBbE YEIOBEKa
. TTouBa: 0COOEHHOCTH COCTaBa M MPOIIECCHI B HEH

. XuMH4YecKue mpoueccsl B atMmocdepe

. O30HOBBIH 3KpaH: pa3pylIeHUE U BO3MOKHOCTH €T0 BOCCTAHOBIICHUS
. Ponb BozibI 1 ee KayecTBa B JKU3HU YeJIOBEKa



8. Tspxenble MeTaNIbl, TOKCUKOJIOTUYECKAs! XapaKTEPUCTHKA

9. buocdepHbie 3aMoBeTHUKN

10. Cocrostaue Bog 1 moyB PocToBCKOM 001acTH

11. MeToasl OYMCTKH MUPOBOTO OKeaHa OT HeTH U HEPTEIPOAYKTOB
12. Dkonornyeckue nMpoodIEMbl SHEPTETUKH

13. Bopansle pecypcbl Poccun 1 MX 3KOJIOTHUECKOE COCTOSIHUE

14. Teepublie OBITOBBIE OTXObI: 3aXOPOHEHUE U YTUIIH3AIUS

15. OcobeHHOCTH 3aXOPOHEHUS U NEPEePadOTKU PaTUOAKTUBHBIX OTXO0/I0B
16. Tlonw3a u Bpe MUHEPAIBHBIX yI0OpESHUIMA

17. Pousb xuMHM B 3arpsiI3HEHUU OKPY’KAIOLIEH CPEIbl U €€ OUUCTKE
18. AnbrepHaTHBHBIC CIIOCOOBI MOTYUYCHUS SHEPTHHI

Kpurepun ouennBanus pedepara

O1neHKa «OTJIMYHO)» BBICTABIACTCS, €CIM paboTa CTyAeHTa HamucaHa TIPaMOTHBIM HayYHBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY H3JIOKEHHsI, TOUKa 3pEHMs CTyAEeHTa 0OOCHOBaHHA, B
paboTe MpPUCYTCTBYIOT CCbUIKM Ha HOPMAaTHUBHO-TIPABOBBIE aKThl, IPUMEPBI U3 CyJEOHON NMPAKTUKH,
MHEHHS M3BECTHBIX YUEHBIX B JaHHOW obOnactu. CTyaeHT B paboTe BbIIBUracT HOBBIE HJIEH U
TPaKTOBKH, IEMOHCTPUPYET CIIOCOOHOCTh aHAIM3UPOBATh MaTepUal.

OreHKa «XOpOLIO» BBICTABIISIETCS, €ClAM padoTa CTyAEHTa HalUCaHa TIPaMOTHBIM HayYHbIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTHKY H3JIOKEHHS, TOUKA 3pEHUs CTyJeHTa 0OOCHOBaHHA, B
paboTe MPUCYTCTBYIOT CCHUIKM Ha HOPMATHUBHO-IIPABOBBIE aKThl, MPUMEPHI U3 CyAeOHOM MPAKTUKH,
MHEHHS N3BECTHBIX YUEHBIX B JAHHOHW 00JacTH.

OrneHKa «y/10BJIETBOPUTEIBLHO» BBICTABIISETCS, €CIM CTYACHT BBIIOJIHWI 33aJaHUE, OJHAKO He
IPOIEMOHCTPUPOBAJI CIIOCOOHOCTh K HAyYHOMY aHajM3y, HE BBICKA3bIBal B pabOTE CBOErO MHEHMUS,
JOIyCTUII OIIMOKH B JJOTMYECKOM OOOCHOBAHUHU CBOETO OTBETA.

OHGHKa «HEYTAOBJECTBOPUTECJIBHO>» BBICTABIACTCA, €CJIM CTYACHT HC BBIINOJHWII 3aJaHUC, HIIN
BBITIOJIHUII €TI0 (bOpMaJ'IBHO, OTBCTHUJI Ha SaHaHHHﬁ BOIIPOC, IIpU 3TOM HE CCbHUIAJICA Ha MHCHUA
y‘-IéHBIX, HC TPAKTOBAJI HOPMATHBHO-IIPABOBBLIC aKTbI, HC BBLICKA3bIBaJl CBOCTO MHCHUSA, HE IIPOSABUII
CIIOCOOHOCTH K aHaJIn3y, TO €CTh B IICJIOM LCJIb pe(bepaTa HC JOCTUTHYTA.

Ilpumepnvle sapuanmel mecmogvlx 3a0aHull
Tect 1

- XUMHYEeCKHH IKOJOTHYeCKHH (PAKTOP XapaKTepu3yer:

A) KaueCTBEHHBIN 1 KOJMYECTBEHHBIM XUMHUUECKHM COCTAaB Cpe/ibl OOMTaHUS
b) xonmuuecTBEeHHBII XUMHUYECKHUI COCTAB Cpeibl OOMTaHUS

B) xauecTBeHHBIN XUMUYECKUIN COCTaB CPEIbl OOUTAHUS.

- CyﬂleCTBOBaHHe KMBOI'0 OpranmsmMa HEBO3MOZKHO IIpUA:

A) HenmocTaTKe KU3HEHHO HEOOXOIUMOTO AJIEMEHTa B Cpejie OOMTaHUs B JOCTYITHOM JJIsi OpraHu3Ma
dbopme

b) HenocTaTke wim U30BITKE KUZHEHHO HEOOXOIMMOTO dJIEMEHTA B Cpejie OOMTaHUs B JOCTYITHOM IS
opranusma ¢gopme

B) u30biTKE XKM3HEHHO HEOOXOJAMMOTO AJIEMEHTa B Cpelie OOMTaHUs B JOCTYITHOHW Il OpraHu3Ma

dopwme.


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

- Conep:xaHne MaKp0O3J1eMEHTOB NPEBbILIAET :
A) 0,05; b) 10; B) 50 % macchr opranu3ma deaoBeKa.
- K MakpossieMeHTaM nepBOii KATErOpUU OTHOCATCS

A) xanmpuii, xJop, xene3o b) dochop, mapranen, HaTpuii
B) Banaauii, maprauner, 6apwuii.

- [Ipu npeBbIIECHMU HOPMBI BBI3BIBAKOT TOKCHYECKOE JIelicTBHE:
A) xaamuii, OEpUIUTHIA, MBIIIBSK, CBUHEI, PTYTh
b) kanmuii, OepuiuInid, xKene30, MarHu, pTyTh
B) onoBo, 30110T0, Kanuii, a30T, CBUHEL.
Tecr 2
- TOKCHYHOCTH OJHOTUIHBIX COeIUHEHUI IJIEMEHTOB BO3PACTaeT B psay:
A) Li,Cs,Rb,K,Na B)Li,Na K,Cs,Rb B)Li, Na, K, Rb, Cs
- Tokcuueckoe AeiicTBHE ATIOMHHUS CBSI3AHO C:
A) BiustaEeM Ha MeTabom3M Gocdopa u hochopcoepranux coeTnHEHUN
b) aHTaroHM3MoM K Kajiuio
B) yBennuennem akTUBHOCTU (DEPMEHTOB.
- [Ipn nonaganuy B OPraHu3M HUAHKI0B HATPHUS WM KAJUs OTPaBJIeHHE MPOUCXOAMT 3a CUeT:
A) npekparieHusi BHyTPUKJIETOYHOTO OKUCIICHUS
b) unreHcudukanum BHyTPUKIETOYHOTO OKHUCIIEHUS
B) unTeHcudukanum BHEKJIETOYHOTO OKUCIEHHUS.
- OCHOBA TOKCHY€CKOI0 IeiiCTBUSI CBMHLIA:
A) obpa3oBanue ctabwibHBIX KoMIUiekcoB (Pb2+) ¢ kapOoHwibHBIME M (QoOChaTHBIME TIpyHIaMU
0€JIKOB U HYKJIEMHOBBIX KUCJIOT;
b) oOpa3oBaHue HepacTBOPUMBIX THIPOKCOCOETUHEHHUH CBUHIIA;
B) o6pazoBannemM cepocoaepikaiux coeuHEHHH.
- Buosiornyeckoe 3HaueHMe 3JIEMEHTOB YMEHbIIAETCSH B PALY:
A)Cu-Ag—-Aub) Ag—Au-CuB)Au-Ag-Cu
Tema 3
- K 0CHOBHBIM 3K0/10rH4ecKHM NPod1eMaM OTHOCHT:
A) pocT HaceneHHs Ha IJIaHETe, ypOaHHU3aIMI0, XMMHU3ALKIO, SPO3UI0 TIOYB, pa3pyIIEHUE 030HOBOTO
cIios;

b) u3mMeHenue KiMMaTa U HCYE3HOBEHHUE YacTU (IIOphI U (hayHBI;
B) pacnpoctpanenne nHOEKITMOHHBIX 0OJIE3HEH M YMEHBIIIEHNE NCUEPITAEMBIX PECYPCOB.


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

- K ocHOBHBIM HCTOYHMKAM 3arpsi3HeHust aTMocdepbl B Poccun siBasiercs:

A) TpaHCIIOPT, SHEPTreTUKa U MPOMBIIIIEHHOCTb;
B) BeIOpOCH! MPOMBINUICHHBIX TPEANPUIATAN H aBTOTPAHCIIOPT;
B) BBIOpOCHI ra3000pa3HbIX OPraHUYECKUX BEIIECTB.

- K xuMH4yecKHM NMOKa3aTeJasaM KadecTBa BOAbI OTHOCAT:

A) KeCTKOCTb, OKUCIIAEMOCTh, KOJIH-UHAEKC;
B) xecTKOCTh, OKUCIIIEMOCTD, CYXO0ll OCTaTOK;
B) jxecTKOCTh, OKHCIIIEMOCTD, B3BEILIICHHBIE BEIIECTBA.

Kpumepuu OUECHKU omeema cmyoeuma npu 6blNOJIHEHUU MeCcmaoe6blx 3a0anui

Onenka

TpeGoBanus Kk 3HAHUAM

OTJINYHO

O1neHKa «OTIMYHOY» BBICTABISIETCS CTYIEHTY, €CIIM OH TITyOOKO M TPOYHO
OCBOWJI TPOrpaMMHBIA MaTepHall, HCYEPIBIBAIOLIEC, IIOCIEIOBATEIBHO,
YETKO W JIOTMYECKU CTPOMHO €r0 M3JIaraeT, yMEET TECHO YBSA3bIBATb TEOPHUIO
C MPAaKTUKOH, CBOOOIHO CHpaBIISIETCS € 3a/JadaMM, BOIIPOCAMU M APYTUMHU
BUJAMHU TPUMEHEHUS 3HAHUM, NPUYEM HE 3aTPYAHSIECTCS C OTBETOM IIPH
BUJIOM3MEHEHUH 3a1aHUH, TPaBUILHO 0OOCHOBBIBAET IPUHATOE PELICHHUE.

XOpOLIO

OHeHKa «XOpOoUIO» BBICTABIIACTCA CTYACHTY, C€CJIM OH TBCPAO 3HACT
Marepuajl, TIpaMOTHO HW II0 CYHICCTBY MU3JIara€t €ro, HE OOITyCKasd
CYIICCTBCHHBIX HETOYHOCTEH B OTBETC Ha BOIIPOC, MPAaBUJIBHO IMPUMCHACT
TCOPCTUUCCKHUC IMOJIOKCHUS ITPU PCIICHUHN IMTPAKTUYCCKUX BOIIPOCOB W 3a7a4y,
BJIagCcCT HCO6XOI[I/IMI>IMI/I HaBbIKaMU U TpUEMaMH UX BBIITOJIHCHHA.

YAOBJICTBOPUTCIBHO

OneHka «yJIOBIETBOPUTEIBHO» BBICTABIIAETCSA CTYACHTY, €CIIM OH UMEET
3HaHMA TOJIBKO OCHOBHOIO XapakTepa, HO HE YCBOWJI €ro JeTalew,
JIOTYCKaeT HETOYHOCTH, HEAOCTAaTOYHO TMpaBWiIbHBbIE (HOPMYIHPOBKH,
HapyILIEHNs JIOTHYECKOM NOCIEI0BATENBHOCTH B U3JI0KEHUHU ITPOTPAMMHOIO
MaTepHala, UCIIBITHIBACT 3aTPYAHEHUS IPU OOOCHOBAHUU OTBETA.

HEYAOBJICTBOPUTEIILHO

OneHka «HEeylI0BJIETBOPUTEILHO» BBICTABISETCS CTYICHTY, KOTOPHINA HE
3HaeT 3HAYUTENIBHOM YacTH NPOrpaMMHOr0 Marepuaia, JAOIYyCKaeT
CYIIECTBEHHBIE OIIMOKH, UMEET 3aTPYAHEHHUS MpPU OTBETe Ha BOIMPOCHI U
0o00ocHOBaHMM OTBeTOB. Kak MpaBmiio, OLEHKA «HEYJOBIETBOPUTEIHHO
CTaBUTCS CTYAEHTaM, KOTOpbleé HE MOTYT MpPOJOKUTH o0ydeHue 0e3
JIOTIOTHUTEIIbHBIX 3aHATHH 110 COOTBETCTBYIOUIEH TUCIUIUIMHE.

Ipumepnuie 3a0auu 011 KOHMPOJILHOU padomul




- OOBSICHUTh HAa OCHOBE aHAJM3a IPOIECCOB CrOpaHUs TOIUIMBA Pa3jIMYHBIX BHJOB M HCIOJB3YS
MaHHbIe TaOmUIBl 1, MoueMy BBIOPOCHI 3arpsI3HSIONINX BEIIECTB aBTOMOOWIISIMHU, paOOTAIONUMHU Ha
JTM3eJIbHOM TOIUTMBE WM T'a3e, MCHBIIE, YeM Ha pa0O0TaIONMX Ha OCH3UHE

Tabmuma 1 CoctaB w KOMMYECTBO (T/CYT) 3arps3HSIOMIMX BEIIECTB, BBIJCISIOMIUXCS B BO3IyX
ABTOTPAHCIIOPTOM, PA0OTAIOIINM Ha TOIUIMBE Pa3HBIX BHJIOB

OcHOBHBIE 3arps3HAONIME KOMIOHEHTh ben3un /luzromnuBo ['a3

Monookcua yrieposa 2147,2 100 121,9
VYTI1eBOI0POIBI 3904 44 27,7
Oxcunel a3ora 1220 28 13,9
Htoro, T 29596 172 163,5

- Paccumrarh CyTOYHBINH 0OBEM KHCIIOPO/A, PACXOAYEMBIN Ha OKHUCIICHHUE BBIXJIOIHBIX T'a30B TOILIMBA
pa3HbIX BUOB, CUMTAs], YTO BBIXJIOIMHBIC Ta3bl cocTosT u3 popmanbaeruaa (30 %), denona (30 %) u
6ens(a)mupena (40 %).

- [Ipennoxxute crnocoObl OUUCTKU CTOYHOU BOABI 0T Oenzona (¢penorna) go yposus ITJK (mamucarts
YpaBHEHUS PEAKIIHiL).

- Paccuutath Maccy OKHCIHMTENs, HEOOXOMUMYIO i OKWCIeHHs 1 M3 BOJAbI C KOHIIEHTpaluei
TUIPOXUHOHA 8 MT/I.

- Ilpemnoxute crnocoObl OYMCTKU CTOYHBIX BOJI OT COJEPKAIIErocsi HUTPOOEH30Ja, MPUBECTH
HeoOxoaumble peakiui. OTBET apryMEeHTUPOBATb.

Kpumepuu OUECHKU omeema cmy()enma npu 6blnOIHEHUU Koumpom;noﬁ paﬁombl

Ouenka TpebGoBanust kK 3HAHUAM

OTIIMYHO NIPUBEACHBl IOJHBIE [PABUJIbHBIE PELICHHUS, OTBETHI I'PAMOTHO
apryMeHTHPOBaHbI

XOpO1IO JIOTIYIIIEHb! HE3HAYUTEbHbIE OIPEIIHOCTH IIPU OTBETAaX Ha BOINPOCHI,

aprymeHTanus Oblia He TTOJIHON

YJIOBJIETBOPUTEIBHO | B OTBETaX Ha HEKOTOpPbIE BOMPOCHI JOMYIIEHBI IPyOble OMMOKH, YacTh
BBIBOJIOB HE API'YMEHTHPOBAHA UJIM apTyYMEHTUPOBAHA HENPABWIBHO

HEYJOBJIETBOPUTENbHO | oTBeThl Ha 50 u Oomee % BOMPOCOB OMIMOOYHBI, OOJIBIIMHCTBO
BBIBOJIOB HE API'YMEHTHPOBAHBI WM APT'YMEHTHPOBAHB! HENIPABUIIBHO

BOI’lpOCbl onsa KonmpoJ/ia Ha 3aueme

- XMHUYECKUH IKOIOTUYECKUH (HaKTop

- HopmaTuBHBIE TOKa3aTeNN, MPUHATHIE 111 XapAKTEPUCTUKHU 3arpsI3HUTENIEH TPUPOTHOMN CpeJIbl
- buoreHHbIe MUKPO - U MaKpOIJIEMEHTBI

- CTaguu MUTpalvy 3arps3HEHUN

- XapakTepucTHUKa 0c000 TOKCHYHBIX S-2JIEMEHTOB

- XapakTepucTuka 0co00 TOKCUYHBIX P-3JIEMEHTOB

- MepslI 110 3a1uTe 340pOBbs YEJIOBEKA OT CBUHIIA, BO3ACHCTBUE CBUHIIA HA OPTAaHU3M YEJIOBEKa
- Posnib cenena B )KM3HHU YellOBEKa

- MexaHn3M BIUSHUS CUIBHEUIINX OPIraHUYECKUX II0B HA OPraHU3M 4eJIOBEKa


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

- TokcuuHbIe CBOMCTBA MPEAETbHBIA U HEMPEACIbHBIX AJIbJACTHIOB

- Toxcuueckoe neiCTBUE CIIUPTOB

- DKOJIOTHYECKHUE CBOWCTBA KaPOOHOBBIX KHUCIIOT

- [IpuumHbI pazapaxaromero 1eiHCTBUS CI0XHBIX 3(HPOB

- X¥MUYeCcKHUe peaklini 00pa30BaHus CUIIMKATOB, AIFOMOCHUIMKATOB KaJIbLIUSA U MarHus
- OCHOBHbBIE KOMIIOHEHTHI TIOYB

- X¥MHYecKue MPOIIecChl B JIUTOChepe

- Dpo3us U 3aCOJICHHUE TIOYB

- OcCOOEHHOCTH XMMHYECKHUX MPOIECCOB B Orocdepe

- DTarbl MyTH OT TEXHOKPATHUYECKOM UBUIIM3ANNU K HOochepe

Kpumepuu OUECHKU omeema Ha 3aueme

Onenka Kpurepun orera

3aureHo ['my6okoe u xopolee 3HaHHWE M MOHMMaHUE MpeiMeTa, B TOM YHCIe
TEPMHUHOJIOTUU U OCHOBHBIX MOHSTHH; TEOPETUUECKHUX
3aKOHOMEpPHOCTEH; (bakTHUeCKuX JAHHBIX; 00CTOSTENbHBIH,

JIOTUYECKHUI ¥ TPAMOTHBIN OTBET BO BPEMS CIIayy 3a4€Ta; YACIbHBIN BEC
OImMOOK MPU KOHTPOJIBLHOM TECTHPOBaHUH — He Oojiee 50%.

He3auTteno Cnaboe 3HaHUE OCHOBHOM TEPMHHOJIOIHH, TEOPETHUYECKUX
3aKOHOMEpPHOCTEH, (PAKTUYECKHUX JaHHBIX, OLTMOOUHBINA OTBET HA
3ayeTe; yAeNbHbIN Bec OMHUOOK MpU KOHTPOJIBHOM TECTUPOBAHUU —
6onee 50%.

9. YYEBHO-METOJMYECKOE U TH®OPMAILIMOHHOE OBECIIEYEHUE
TUCHMUIIIAHBI

9.1. YyeOnas ureparypa:

a) OCHOBHasI JIMTEepaTypa:

1. Aanapys JIx., bpumOnexkym6 I1., JIxxukens T., Jlucc I1. BBenenne B XUMHIO OKpPY)KAIOIICH Cpeabl. —
M.: Mup,1999. - 271 c.

2. CkypnatoB FO.U., [yka I'.I. Musutu A. B BeaeHue B 5KOJIOTHYECKYI0 XUMHIO. M.: Bpicmias
nikona, 1994. — 400 c.

3. Tapacoa H.II., Ky3uernor B.A.Cmerannmko FO.B. m np. 3amaumt u BOIPOCHI 110 XUMHH
OKpy>karolent cpeasl. — M.: Mup, 2002. — 368 c.

4, Opios [.C. Xumus nous.M.: U3a-so MI'Y, 2005, 558 c..

5. Hcunopos B.A. Dxonornueckas xumusi. CI16.: Xumus, 2001. —287 c.



6. bormanosckuii I'.A. Xumndaeckas sxonorus. M.: 3a-so MI'Y, 1994, — 237 c.

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

8.  I'pummnua E.I1. OcHOBBI XuMUM OKpyXxaroteil cpeasl: yued.nmocodue. M3a-so Bal'y. Y. | — 2006
r.—67c.,a.ll—2009 r. — 60 c.

0) IOMOJIHMTEJbHAS JUTepaTypa:

Byasiko M.U. DBomtonus 6mocdepst JI.: ['mapomereonsnar, 1984.

Hpusep [Ix. 'eoxumus npupoaHsix Boja. M.Mup, 1985.

N3pasns FO.A. Kucnorusie noxau. JI.: I'mapomereonsaar, 1983.

Tunciu U. TloBenenrne XxuMuuecKuX 3arpsisHUTENICH B OKpyskaroliei cpeae. M.Mup, 1982.
Xumus okpyxaromieid cpensl / mox pea. J1.0.M. bokpuca. M.: Xumusi, 1982.

['eoxumust okpyxatorieit cpenpl/ Caer F0.E. u np. M.: Henpa,1990.

[Tepensman A.M. KacumoB H.C. I'eoxumus nanamadra. M.: Actpes, 1999.
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Anekceenko B.A. Dkonornueckas 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/html
ChemSoft 2004

NookrwnpE

9.3. IlporpammHoe oGecnieueHue

yHI/IBCpCI/ITCT obecrneucH HCO6X0,I[I/IMLIM KOMIIJICKTOM JJMICH3UOHHOI'O n CBOGOIIHO
pacipocTpaHdaCMOro nporpaMmMHOIO OGCCHC‘-ICHI/I}I, B TOM YHUCJIC OTCUCCTBCHHOI'O IIPOU3BOJICTBA.

Kaxnapiii oOyuaromuiicss B Te4eHHE BCero mnepuoja oOydeHHs] oOecliedeH WHIUBUAYaTbHBIM
HEOT'PaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOU MH(POPMALIMOHHO-00pa30BaTeIbHON Cpeie yHUBEPCUTETA
u3 1000 TOYKH, B KOTOPOH HMeEeTCs JOCTYN K HMH(OPMAIMOHHO-TENIEKOMMYHHMKAIIMOHHOM CeTH
«/HTEpHET» KaK Ha TEPPUTOPUHN YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter oOecriedyeH  CISAYIOIIMM  KOMIUIEKTOM  JIMIICH3HOHHOTO  IPOTPaMMHOTO
o0ecreyeHusl.
1. JlunensmoHHOE MporpaMMHOeE obecrieueHne, ucnoyb3dyemoe B Marl'Y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. Ilporpammusiii kommaekc MMUC “Busyansaas Ctynus TectupoBanus™
1.4. AntuBupycuoe I1O 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. CnpaBouno-tipaBoBasi cucrema “I'apant”

Hapsmy C TpagulMOHHBIMHU MU3AAHUAMU CTYACHTbBI W COTPYAHHKU HMCIOT BO3MOXHOCTDH

MMOJIb30BATHCS 3JICKTPOHHBIMU IMOJITHOTCKCTOBBIMHA OazaMu JaHHBIX:

Tao6auna 9.1.

HasBanmue pecypca

Ccepuika/noctyn

OneKkTpoHHass OuOmmoTeka oHmaiH «EguHOE OKHO K

00pa30BaTeNIbHBIM pecypcam»

http://window.edu.ru

«ObpazoBatenbHbIl pecypc Poccun»

http://school-collection.edu.ru

@OenepallbHbIl  00pa30BaTENbHBIA MOPTAL:  YUPEKICHUS,
nporpammsl, cranaaptsl, BY3s1, Tectsl EI'D, TNA

http://www.edu.ru —

denepanbHblil IEHTP HH(DOPMAIMOHHO-00Pa30BaTEILHBIX
pecypcos (PLIMOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJIEHTA".
OnOIMOTEKa TEXHUYECKOTO By3a

DneKkTpoHHas

http://polpred.com/news

N3narenbcTBO «JIaHbY.

CHUCTCMa

DIEeKTPOHHO-OMOIMOTeUHAS

http://www.studentlibrary.ru -

Pycckas BupTyanbHast OubanoTeka

http://rvb.ru —

HN3narenscTBO «JIaHbY.

cucTeMa

DneKTpOHHO-OMOInOoTeUHas

http://e.lanbook.com -

ExxenenenbHuk Hayku u oOpasoBanus lOra Poccun
«AxkaneMus

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas snextpoHHast 6ubanoreka «e-Library»

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

DnekTpoHHO-O0nbmoreunas cucrema IPRbooks

http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPABOYHAsI CHCTEMa JOKYMEHTOB B cdepe
obpazoBanus «MHPOpMHIO»

http://www.informio.ru

WndpopmanmonHo-npaBoBas cuctema «l"apanT»

CeteBas Bepcusi, JOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATUBHOMN
cetu Uarl'y

OneKTpoHHO-0nbIMoTeuHas cucrema «tOpait»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME IMCHUIIJINHBI

o Jlexuuu 4yuTAOTCS B ayaUTOpPUH, 00OpYIOBaHHOM ammapaTypoil AJisi MOKa3a KOMITBIOTEPHBIX

npe3eHTaunii. FMcrnonb3yercs KOMIUIEKT CIaiioB K JICKUHOHHOMY KYypCy.



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/

o [TpakTHyeckue 3aHATHS IPOBOAATCA B KOMIIBIOTEPHOM KJIACCE C JIOKATbHON CEThIO M BBIXOJIOM B
Nurtepner.

11. METOJJMYECKHUE YKA3AHUSI JIJ1S1 OBYYAIOIUXCSI IO OCBOEHUIO
JUCHUIINHBI

Jucuummna «JKonorudyeckas XUMHsD HallpaBiieHa Ha ¢popmupoBanue komnerenimii: YK-3, TIK-

[TpomexyTouHas aTTecTalys MPEANoIaracT 3ayer.

[Tpuctynas K U3y4yeHHIO IUCLMILIIMHBIL, HEOOXOAMMO B MEPBYIO OUYEpeb O3HAKOMHUTHCA C
coJiep;kaHueM pabouelt mporpammsl gucuuiinHel (PITT).

Jlexuuy UMEIOT LIEIBbI0 AaTh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUIA.

[Ipu usyyenun u npopaboOTKe TEOPETUUECKOTO MaTepraa HeoOX0IUMO:
- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JEKIMOHHOM 3aHATUU MaTepual U JONOJIHUTH €ro ¢ y4ETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBHI;
- IpPU CaMOCTOSITEJIBHOM HW3Y4YEHHHM TEOPETUYECKOM TEMBI CleJIaTb KOHCIEKT, WCIIONb3Ys
pexomennoBanHele B PIIJI  nuTeparypHble  MCTOYHMKM M peCypcbl  MH(POPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOM ceTH «HTepHeT»
- IpHU MOJATOTOBKE K IMPOMEKYTOYHOW aTTECTAIlMM MO MOJYJIO HCIIOJIb30BaTh MaTepuanbl (oHaa
OLICHOYHBIX CPEJICTB.

[TpakTHueckue 3aHATUS MPOBOJATCS C LEIbIO YIIyONIeHHs] U 3aKpEIICHUs] 3HaHUMU, MOTYyYEHHbIX
Ha JIEKIUSAX U B MPOLIECCE CaMOCTOATENIbHOW padoThl HaJl HOPMAaTUBHBIMH JJOKYMEHTAaMH, y4eOHOH U
HAay4YHOU JIMTEPATYpPOU.

[Tpy mOATrOTOBKE K MPAaKTUYECKOMY 3aHATHIO HEOOXOAUMO:
- U3Y4HTb, IOBTOPUTH TEOPETUUECKUI MaTepHall IO 3a/1aHHOMN TeMe;
- IIpH BBIIIOJIHEHUH JOMAIIHUX PACUETHBIX 3alaHUH, U3yYUTh, IOBTOPUTH TUIIOBBIE 3a/1aHNUS,
BBITOJIHSEMbIE B Ay TUTOPUU.

Pexomenganum mo padore ¢ HaAy4YHOH U Y4eOHOI JTUTEPATypPOH

Pabota ¢ yueOHOI 1 HaydHOU TUTEPATYPOH SIBIISIETCS TJIABHOU (DOPMOI CaMOCTOSTEIBHOM
paboThl 1 HEOOXOMMa MIPU MOATOTOBKE K YCTHOMY OIPOCY HAa CEMUHAPCKHX 3aHATHSX, K MOJYJIbHBIM
KOHTPOJIbHBIM paboTaM, orpocy, 3adeTy. OHa BKIIIOYaeT MpopaboOTKy JEKIMOHHOTO Marepuaia —
W3Y4YEHHE PEKOMEHJOBAHHBIX NCTOYHUKOB U JIUTEPATYpPHI IO TEMATUKE JeKUuH.  KOHCHIEKT jaexuuu
JOJDKEH cojiepXaTh pedepaTUBHYIO 3allUCh OCHOBHBIX BOIIPOCOB JIEKIMH, TPEAJIOKEHHBIX
npernojiaBaTeneM cxeMm (Ipu MX JAEMOHCTPALMU), OCHOBHBIX MCTOYHHMKOB U JIUTEpPATyphl 10 TeMawm,
BBIBOJIBI 1O KaxjaoMy Borpocy. KoHcrekTr noikeH OBbITh BBIIIOJHEH B OTIENBbHOM TETpaau Io
npeamery. OH JODKEH ObITh aKKypaTHBIM, XOPOLIO YHWTaeMbIM, HE COJEpKaTb HE OTHOCSIIYIOCS K
TeMe UH(POPMAIUIO WA PUCYHKH.

KoHcnekTsl HaydHO IMTEPATyphl IPH CAMOCTOATEIBHON MTOATOTOBKE K 3aHATHM JTOJIKHBI
OBITH BBITIOJHEHBI TAKXKE€ aKKypaTHO, COJEpXaTh OTBEThl HAa KaXKIblil MOCTABIEHHBIM B TEME BOIPOC,
UMEThb CCBUIKY Ha MCTOYHUK HMH(OpManuu c 00s3aTeNbHBIM yKa3aHHEM aBTOpa, Ha3BaHUS U Toja
U3JIaHUS UCTIOJIb3yeMOW Hay4dHOHM juTepaTypbl. KOHCIIEKT MOXET ObITh OMOPHBIM (COAEPKaTh JIUIIb
OCHOBHBIE KJTIOUEBBIE MO3HUIIMN), HO TIPU 3TOM MO3BOJIIONINM J1aTh MOJHBIM OTBET IO BOIIPOCY, MOXKET
OBITH TOPOOHBIM. OOBEM KOHCIIEKTa OMPEEIAETCS CAaMUM 00YyJaIOIUMCS.
B nporecce paboTsl ¢ yueOHON 1 HayYHOH JIUTepaTypoil 00ydaronuiics MOKeT:
- JIeNaTh 3alMCU MO XOJAy YT€HMs B BHJI€ MPOCTOrO MM Pa3BEpHYTOro IjiaHa (co3/1aBaTh MEepevyeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOUHHUKE);
- COCTaBJIATh TE3UCHI (LMTHPOBAaHHE HauOOJEe BaKHBIX MECT CTaTbM WJIM MOHOTpa(uu, KOpPOTKOE
U3JI0’)KEHUE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIeHnEe OCHOBHBIX BOITPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3UCHI).



Pabouass mporpamMma IUCHMIUIMHBI «DKOJOTHYECKAss XHMHS» COCTaBJIeHa B COOTBETCTBHH C
tpeboBanusmMu ®I'OC BO mno cienmanbaoctu 04.05.01. «@yHnaMeHTaIbHAS U TIPUKIIAIHAS XUMUS»,

YTBEP)KJICHHOTO TNpHKa3oM MuHHcTepcTBa oOpa3zoBanus U Hayku Poccuiickoit ®@expepanuu ot 13
utonst 2017 r. Ne 652

[Tporpammy cocraBmiia: ct. ipen. kadenpsl xumuu EBmoeBa A 5.

PabGouas nporpamma yTBep KAeHa Ha 3aceaHuU KaQeapbl XUMHUH

[Tporoxon 3aceqanust Ne _ 7 or « 13 » wMapra 2025 .

Pabouas mporpamma oz[o6peHa y‘IC6HO-MeTOI[I/I‘leCKI/IM COBCTOM

XHAMHUKO-0HMOIOTMYECKOTO d)aKVJ'IBTeTa

[Tporokon 3acemanust Ne _ 6 or « 18 » m™apra 2025 r.




Cgenenus o nepeyrBeps;KIeHUN MPOrPAMMBbI HA OYepeaHOol Y4eOHbIH rox u
perucrpanuu U3MeHeHuil

V4eOHsblit Pemenne Buecennble U3MEHEHUS Iloxnucek 3as.

Kadeapsl kadeapoi
roj

(Ne mpoTokoia,
JiaTa)




