MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
I'eoxumus u reopu3nka OKpy:KaueH cpeabl

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 05.03.06 DkoJi0rust ¥ NPUPOAONOIb30BAHUE
HanpaenenHocts (mpoduib) / cnenuanu3anus: IKoJornyeckas 6e30nacHocTh NPHUPOI0N0Ib30BAHUS
dopma oOyueHUs: OUHaASA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHi GaKyJIbTeT

Kadenpa: PATIM, Kadenpa paanodieKTpOHHBIX TEXHOJIOTHH 1 IKOJIOTHY€CKOT0 MOHUTOPUHTA
Kypc: 2

Cemectp: 3

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 cemecTp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 Bcero aymuTopHbIX 3aHATHN 36 36 4acoB
4 CamocTosiTenbpHas padboTa 36 36 4acoB
5 Bcero (0e3 ax3aMeHa) 72 72 4acoB
6 IToxroroska u cmada sK3aMeHa 36 36 4acoB
7 OOGm1as Tpy10EMKOCTh 108 108 4acoB
3.0 3.0 3.E.

DK3aMeH: 3 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 58  or« 8 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crneruanbHocTH) 05.03.06 DKxonmorus u mpupoAoIonb3oBanue, yreepxkaeHnoro 11.08.2016 rona,

paccMmoTpeHa u onodpeHa Ha 3acemanuu kadenper POTOM «  » 20 ropma, mpOTOKOI
Ne .

Pa3zpaboTunku:

npodeccop POTOM A. T'. Kapramen

accucteHT kad. POTOM A. TI. kapymo

3aBeayromumii odecreunBaronieii kad.
POTOM B. U. Tyes

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PK®D . B. O3epkun
3aBenyromnuii BeITycKaroIen kag.

POTOM B. 1. Tyes
OKCIEPTHI:

JlouieHT Kadeapsl paarodJIeKTPOH-
HBIX TEXHOJIOTHUH M SKOJIOTUIECKOTO
Monurtopunra (POTOM) H. H. Hecmenosa

JoueHT kadenpsl paauodIeKTPOH-
HBIX TEXHOJIOTUH U SKOJIOTHYECKOTO
Monuropunra (POTOM) T. B. JlenucoBa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopMHpOBaHUE y CTYICHTOB TEOPETUUYECKUX OCHOB U MPAKTHUUYECKUX HABBIKOB B O0JACTH I'€OXH-
MUU U TeO(PU3UKU OKPYKAIOIIEH CPEIbl.

1.2. 3ajaun AMCUMILINHBI

—  U3YYUTh 3aKOHOMEPHOCTU (PU3UYECKUX SIBICHUN U XUMHYECKHUX IMPOIIECCOB B OKpYKaIOILIEH
cpezie 1ol BO3/ICHCTBHEM €CTECTBEHHBIX M aHTPOIOT€HHBIX (DAaKTOPOB M BO3ACHUCTBUS 3arps3HUTENCH Ha
KOMITOHEHTHI aTMOC(hepbl, TUapochepsl U TUTOChephl;

— u3yuuTh Omoreoxumuueckue naen B.M. BepHanackoro o Bemyiiel poiu jKMBOTO BEIIECTBA B
(hopMUPOBaHUU KOMIIOHEHTOB reorpaduaeckoil 0007109KH 3eMITH;

—  U3YYUTh MHUTPALMI0 XHMHUYECKHX SJIEMEHTOB B Ouocdepe, TeOXUMUIO MPUPOAHBIX M TEXHO-
TeHHBIX JIAHAMA(TOB;

—  O3HAaKOMHUTBLCS C METOJAMHU HM3y4eHHS TeOXUMHH JaHAmadTa, OCBOUTh METOMAbI H3YYCHHUS
(bopM HAXOXKICHUS XUMUYECKUX JIEMEHTOB B MPUPOTHBIX CPElaX U METO/bl FeOPU3NIECKUX UCCIIe10Ba-
HUMH;

—  BBIIBUTh BO3MOXXHOCTH HCIOJIb30BAaHUS T'€OXMMHUYECKUX JAHHBIX NPH PELICHUU MpoodiieMm,
CBSI3aHHBIX C 3arPSA3HEHHEM OKPY)KAIOIIeH CpPe/bl, TCOXUMUIECKHUM MOHHUTOPHUHIOM, UCTIOJIb30BAHMS JIaH-
HBIX TEOXUMUHM IS 3JpaBOOXPAHEHUS, U1 IPOTHO3UPOBAHUS PA3BUTHUS SKOJIOTHUYECKUX CUTYALHIA;

—  O3HaKOMHUTHCS C BO3MOKHOCTSIMHU Ire0(hU3NIECKOr0 KOHTPOJIS ¥ POTHO3a IKOJIOTUIECKH OT1ac-
HBIX U3MEHEHUW OKPYXKAIOIIEeH MPUPOTHOMN Cpel.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Juctunnuna «['eoxumus u reopusrka okpyxaromein cpens» (b1.B.O1.6) otHocuTcs k 610Ky 1
(BapuaTHBHAS YaCTh).
[TpeamecTBYIOMMUMI JUCIUIUIMHAMHE, (POPMUPYIOIINMHU HavdalbHBbIE 3HAHUS, SIBISTIOTCS: DH3HKa,
Xumus.
[TocnenyromumMe TUCIIATUTHHAMHE SIBIISTIOTCS: [ €09KOIOTHSI.

3. TpeGoBanusi K pe3yJibTATAM OCBOEHMS JUCHMILTUHBI

[Tponecc n3yyeHus JUCUMIUIMHBI HApaBiieH Ha (JOPMUPOBAHUE CIEAYIOIINX KOMIIETSHIUI:

— [TIK-21 BnageHweM METOJaMH T€OXMMHUUYECKUX U TeO(PH3NUECKUX HCCIENOBAHUM, OOIIEro u
T'€0’KOJIOTUYECKOro KapTorpadgupoBanusi, 00padOTKH, aHAJIN3a M CHHTE3a IOJIEBOM M J1ab0paTopHOi reo-
IKOJIOTUYECKON WH(MOPMAIINK, METOAaMH 00pabOTKH, aHaIN3al CHHTE3a MOJICBOM U TAO0OPATOPHOM IKOJIO-
rHYecKoi HH(opMaImu;

B pe3ynbrate nzyueHust JUCHUIUIMHBL 00yJaroIUICs TODKEH:

—  3HATh TEOPETUYECKHE OCHOBBI T€OXUMHHU U Te0(hU3UKH OKPYKAIOILIEH Cpe/ibl, METOIbI T€OXH -
MHUYECKHUX M Te0(pU3NIECKIX UCCIETOBAaHNN; 3aKOHOMEPHOCTH (PH3MUECKUX SIBICHUH U XMMUYECKHX MPO-
LIECCOB B OKpY»KaroIllel cpeie Mo BO3/AeHCTBHEM €CTECTBEHHBIX U aHTPOIOT€HHBIX (DAKTOPOB; OMOreoXu -
muueckue unen B.M. BepHaackoro o BeayIeil poiu KMUBOTO BELIECTBAa B ()OPMUPOBAHUN KOMIIOHEHTOB
reorpauueckoii  000J0YKM  3€MJIM; 3aKOHOMEPHOCTH MHIPALUU XHUMHYECKUX D3JEMEHTOB B
onocdepe,reoOXuMHUI0 MPUPOIHBIX U TEXHOTCHHBIX JAHAIIA(TOB; BO3MOKHOCTH MCIIOJIb30BaHUS T€OXUMH-
YEeCKHX U reo(pU3nUecKuX JaHHbIX JJI KOHTPOJIS, IPOTHO3UPOBAHUS U YIPABIEHUS COCTOSIHUEM OKpYXKa-
IOIEH CPEMBL.

— YMeThb IIPUMEHATh HA NPAKTUKE TEOPETUYECKHE OCHOBBI F€OXUMHUH U IeO0(U3UKU OKpPYKaro-
el Cpezpl, METOIbl TEOXUMHUECKUX B Te0(hU3NIECKIX UCCIICAOBAHNUA; UCTIOIB30BATh JUISl PEIICHUS KO-
JIOTMYECKUX MPOOJIEM 3aKOHOMEPHOCTH (PU3MUECKUX SIBJICHUH M XUMHUYECKUX MPOLIECCOB B OKpYXKaroIei
cpezie; MPUMEHATh TEOXUMUYECKHE U Te0(U3NIECKHIE JAaHHBIE 1T KOHTPOJISL, IPOTHO3UPOBAHHUS U YIIPAB-
JICHUS COCTOSIHUEM OKPY’KaIOIEH CPelbl.

—  BJIA/IeTh TEOPETUYECKHMMHU OCHOBAMHU F€OXMMHUH U re0(U3NKN OKPYKAIOILIEH Cpeabl, MeToa-
MU F€OXUMHUYECKHUX U re0(pU3NIECKUX HCCIIEeI0BAHUI; 3aKOHOMEPHOCTAMH (PH3UUECKUX SBICHUNA U XUMH -
YeCKHX MPOIIECCOB B OKPYKAIOLIEH cpele Moj BO3AECHCTBHEM €CTECTBEHHBIX M AHTPONOTEHHBIX (PAKTO-
poB; Onoreoxummuueckumu uaesimu B.M. BepHaackoro o Beayieit posin )KMBOTO BenecTBa B (popMupoBa-
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HUHM KOMIIOHEHTOB reorpapuueckoi 000JI0UKn 3eMIId; METOJaMHU KOHTPOJIS, IPOTHO3UPOBAHHUS U YIIPaB-
JIEHUSI COCTOSIHUEM OKPYKAIOLIEH Cpebl C CIOIb30BaHMEM I'€OXUMHUYECKUX U Te0()U3MUECKUX JAHHBIX .

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI cOCTaBsAeT 3.0 3a4eTHBIX €AWHUIILI U MIPEJICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — Tpya0eMKOCTb JUCHHUILIMHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
3 cemectp
AynuaTopHbI€ 3aHATHS (BCETO) 36 36
Jlexun 18 18
[IpakTuueckue 3aHATHS 18 18
CamocrosiTenbHas paboTa (BCero) 36 36
[IpopaboTKa JEKIIMOHHOTO MaTepuaa 16 16
IToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 20 20
Bcero (0e3 ax3amena) 72 72
[ToaroroBka u ciaya sK3aMeHa 36 36
OO6mmast Tpy1I0eMKOCTb, 4 108 108
3auetHbie EquHutb 3.0 3.0

5. Conepxxanue Q1MCUMILTHHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMIIITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmwuie 5.1.
Taommua 5.1 — Pa3mensl AUCHUIUINHBI U BUABI 3aHATHI

_ 0]
e < = S
.n | §% : 5
) = < g = L =
. 3 = <! 2 0
Ha3zBaHust pa3ienoB AUCHUILINHBI i ) e o D & =
= = = s 0 =z E
o, < o M o =
= © M3 & &
3 cemecTp
1 IIpeaMeT 1 OCHOBHBIE HAIIPABIECHUS U3yYe- 4 4 10 18 [K-21
HUSI TEOXUMHUH U TeO(PU3UKHU OKPYKarolIeH
cpensbl
2 EcTrecTBEeHHBIC U HCKYCCTBEHHBIEC TeO(PU3U- 4 4 8 16 [IK-21
YECKHE OIS
3 I'eoxumus 3emiin, MUTpaLUs XUMUYECKUX 6 6 10 22 IK-21
3JIEMEHTOB U T€OXUMUYECKasi CTPYKTypa
Ta”amagpToB
4 buoreoXxMMHYECKH KPyroBOPOT BEILIECTB B 4 4 8 16 [IK-21
nanamadTax
Hroro 3a cemectp 18 18 36 72
Hroro 18 18 36 72

CornacosaHa Ha noprane Ne 34828



5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM)

TpynoeMKocCTsb,

q

dopMupyembie

KOMIICTCHIIUU

3 cemecTp

1 IIpeameT U OCHOBHBIE
HalpaBJICHUA U3YYECHUSA
TCOXUMUU U TeO(HU3UKH
OKPYKAKOILEH CpeJIbl

[IpenmeTr M OCHOBHBIC HAPABJICHUS H3YYCHUS T€OXU-
MuH 1 reopusnku ouocdepsl. CTaHOBIEHUE HAYKH,
MECTO B CHCTEME HayK 00 OKpYKalolleu cpe-
ne.OCHOBHBIE JTarbl pa3BUTHS FTEOXUMHUH U Teopu3H-
ku 6uocdepsl.l eoxumudeckne u reopuznuecKue Me-
TOZBI B 9KOJIOTMYECKUX UCCIIETOBAHUSAX.

N

HUroro

IIK-21

2 EctecTBEHHBIE U
UCKYCCTBEHHBIE
reo(hu3nIECKHe oIS

leousmaeckue moss (€CTECTBEHHBIC U UICKYCCTBEH-
HBIE): TPaBUTALIMOHHOE, T€OMAarHUTHOE,IIEKTPOMAr-

HUTHOE, TeMIIEpaTypHOe, paauanronHoe. buonornye-
CKHe U Konorudeckue 3phekTsl reoHu3nuecKux mo-
nen.

Htoro

[K-21

3 I'eoxumus 3emu,
MUTPAIUs XUMHYECKHX
3JIEMEHTOB U
reOXUMUYECKast
CTPYKTypa JaHamadToB

Cpennuit XUMHUYECKUN COCTaB TUTOCHEPHI U MOHATHE
0 KJIapKax. 3aKOHOMEPHOCTH PACIPOCTPAHECHUSI XU-
MUYECKHUX 3JI€MEHTOB.] TaBHbIE U paccessHHbIE XUMU-
YyecKHe 3eMeHThl. ['eoxuMuueckass HEOJHOPOAHOCTD
nutocdepsl. I3yueHrne reOXMMUYeCKUX CBOHCTB XH-
MUYECKUX JIEMEHTOB. AHTPOIIOI€HHOE BO3JIEHCTBUE
Ha XUMUYECKHI cocTaB atMocdepsl.] eoxumudeckne
MOCJICICTBUS H3MEHEHHI KiinMaTa 3emin. ATMochep-
HbIE OCAJKU U 3JIEMEHTHI BoJHOro O6ananca. [loctym-
JIEHUE XUMHUYECKUX AJIIEMEHTOB ¢ aTMOC(EpHBIMH
0CaJKaMM.DOJIOBEIN BEIHOC cojiell. DUTOreHHOE I10-
CTyIuieHue colieit B atmocepy. Jdednsamnus, atmo-
chepHBIil IepeHoc TBepAO0To BemecTna. [ uaporeoxu-
MUs IOA3EMHBIX BOJ. Byl murpanuu. Bozayiminas,
BO/IHAsl, OMOTE€HHAsl U TEXHOTeHHasi MUrpauuu.Bay-
TpPEHHHE U BHENIHHUE (hakTopbl Murpanuu.Paznenenue
naHAmAagdTOB MO YCIOBUSIM MUTPALIUKA XUMHYECKHUX
AJIEMEHTOB (JIIOBHANIbHBIC, CyliepaKkBaIbHbIC, CYO-
akBayibHBIC).Da3bl TaHIMA()THO-TEOXUMHYECKUX TIPO-
1[eCCOB (MOOWMIN3AINY, TPAHCIOKALINY, AaKKYMYJIsI-
1uu). THUITBI TPOCTPAHCTBEHHBIX COOTHOIICHHUH (a3.-
I'panuIbl 6acCEHHOB THAPOXUMHUIECKOTO CTOKA U aT-
MocepHoro nepeHoca. buorennast Murpanus.

Hroro

IK-21

4 BHOT€OXUMHUYECKUN
KPYTOBOPOT BEILIECTB B
na"amadTax

OcCHOBHBIE COCTaBIAIONINE OMOTEOXUMHUYECKOTO KpPY-
TOBOPOTA BemeCTB. ABTOTPO(HBIN OnoreHe3. 30Hab-
HBIC Pa3iINursi OMOTEOXUMHUYECKOTO KPYroBOpOTa Ma-
Kpo- 1 MUKpodsieMeHToB.[loka3arenu OnopmIEHOCTH

IIK-21
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1 OMOT€HHOCTH 3JIeMeHTOB. [IprKu3HeHHbIH 00MeH
XUMHYECKUMHU dJIeMeHTaMU ((POTOCHHTE3, JIbIXaHUE,
KOpHEBOE MHUTaHKE, TPAHCIUPALINS, PACCEUBAHUE C
MBUTBIION, GUTOHIUIEL, TeTydne d3Pupsl). ITHTECHCHB-
HOCTb MUTPAIH ¥ OajaHc OMO(PUIHHBIX JIEMEHTOB B
MIPUPOJTHBIX M CEITLCKOX03MCTBEHHBIX JIAH A Tax.
KoaddunmeHT 6noreoXxumMudeckor akTHBHOCTH
(KBA).BeiHOC XMMHUECKHX 3JIEMEHTOB C TIOBEPX-
HOCTHBIMH M MOA3EMHBIMU CTOKaMU.300MeXaHOTe-
He3.Polb *KMBOTHBIX B TIEpEMEIICHHH BEUIECTBA B
nanamadTax.

HUroro

4

Hroro 3a cemectp

18

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBbIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)

H 00ecreunBaeMbIMU (HOCJIC)IyIOIJ.[I/IMI/I) AUCHUIIVIMHAMHA

Paznensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TIPEABIAYIIMMA) H

obecrneunBaeMbIMH (ITOCIEIYIOIUMHI) TUCIUTUTHHAMH TIPEICTaBICHBI B Tabumiie 5.3.

Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HanmenoBanmne JUCHUITIINH

Ne pa3zienoB gaHHOW AMCHIUIUIMHBL, IJIS1 KOTOPBIX
HE0O0XOMMO U3yUeHHE 00ECTICUNBAIONITNX U
o0ecTieYBaeMbIX TUCIUILIHH

1 2 3 4
[IpenuecTByromue JUCUUTIIUHBI
1 ®uszuka + +
2 Xumus + +
[Tocnenyromiye TUCHUTIITUHBI
1 T'eonkomorus + + + +

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIl
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW NUCHUIUIMHBI, W BUAOB 3aHATHH
npeCTaBIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, U BUIOB 3aHS -

THH

§ Bune! 3angTmit

= .

o = e,

o . < < q)

g . m. S, OPMBI KOHTPOJIS

E 9 52 ;

= = < =

S| o 8

N2 =

[TK-21 + + + KonTponsHas pabora, Jk3amMmeH,
Koncnekr caMonoaroroBku, 3a-
muta otyeta, Komnoksuywm, Ipo-
BepKa KOHTPOJIbHBIX paboT, Cobe-
cenoBanue, Onpoc Ha 3aHATHUAX,
Brictymuienue (nokinan) Ha 3aHs-
tau, Tect, OTYET O MpaKTUYe-
CKOMY 3aHSITHIO
6. IuTepakTUBHBbIE MeTOABI U (POPMBI OPraHU3ALMUYN 00yYEHUS
He mpenycmotpeno PVYII
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7. JIaGopaTtopHbie padoThI

He npenycmotrpeno PVYII.

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeneHo B Tabnuue 8.1.
Tabmuua 8.1 — HaumeHoBaHMEe NPaKTUYECKUX 3aHATUHN (CEMHUHAPOB)

A ¥ =
= 2 =
3 S 5
2 > 5
HasBanus paznenos HaumeHoBaHMe MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF &5
- 2 s
> o =
a B>
= S
3 cemecTp
1 IIpeamet u ocHoBHbIE | DU3UKO-XMMHUYECKHE CBOICTBA BELIECTBA 4 TIK-21
HaIpaBJICHUS U HUS
amnpasiie 3yue Wroro 4
T€OXUMHUHU U TeOPUUKH
OKPYKarOIEH CpeJibl
2 EcrecTBEeHHBIE U DJeKTpOMarHUTHEIE MOJISI COTOBBIX TeIe(OHOB [K-21
HCKYCCTBEHHBIE Hroro
reo(pu3MIECKue Moist
3 ['eoxumust 3emiiu, KonTpoms 3arpsizHeHnst atMocpepHOTro BO3IyXa. 6 [IK-21
MUTpaIis XUMHIeCKux | KOHTpOIb 3arpsi3HeHUsT BOJHBIX 00bEKTOB. MHurpamus
3JIEMEHTOB U 3arpsi3HEHUI B IIOYBE.
reoXUuMHUYeCKas Wroro 6
CTPYKTypa JanamadToB
4 broreoXxuMHYECKUI buoreoxumuyeckue nporeccsl HedTe3arpsi3HeHui. [IK-21
KpyTrOBOPOT BEILECTB B Hroro
na"amadgTax
Hroro 3a cemectp 18

9. CamocrosiTesqibHasi padoTa
Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTABICHbI B

Tabimie 9.1.
Tabmuia 9.1 — Bugbel caMoCTOSTEIbHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETCHIHH
8 =
= a4 =
: | i3
Bunrr camoctosTensHON & > ©
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboTel 2 s 2
X g8 =
Y o 2
= S
3 cemectp
1 IIpeameT 1 OCHOBHBIE [ToaroroBka K npaxkTuye- 6 TIK-21 BricTynuienue (noknan) Ha
HaIpaBJICHUS U3YUYCHHUS | CKUM 3aHSTHSIM, CEMUHA- 3aHsaTHH, KOHTpOJIbHAS pa-
TEOXUMUU U TEOPU3UKH | paM 6ota, Onpoc Ha 3aHATUSX,
K i bI TYET 10 MPAKTUICCKOM
OKpYZKatoIIen cpen [TpopaboTka JIEKIIMOHHOTO 4 Oraer no Hpa cexoMy
MaTepuaa 3anartuto, [IpoBepka
KOHTPOJIBHBIX padoT, Tecr,
Hroro 10 DK3aMeH
2 EctecTBEHHBIC U [ToaroroBka k mpakTuue- 4 |TIK-21 Brictymiienue (noxnam) Ha
HCKYCCTBEHHBIE CKUM 3aHSATHUSAM, CEMUHA- 3aHATHH, 3alIUTa OTYeTa,
reo(hu3MIECKue Mmos pam Koncnekt camonoaroros-
[IpopaboTka JIEKIIUOHHOTO 4 k1, KontponbHas padora,

CornacoeaHa Ha noptane N2 34828




Marepuasa Onpoc Ha 3aHaTusx, Ot-
Virtoro ] YeT MO MPaKTUYECKOMY 3a-
Haruto, [IpoBepka
KOHTPOJIBbHBIX padoT, Tecr,
DK3amMeH
3 l'eoxumus 3emun, IToaroroBka K npaxkTuye- 6 |IIK-21 3amura oruera, Komio-
MUTpAs XUMAYECKUX CKHM 3aHATHUSAM, CEMUHA- kBUyM, KoHcniekT camo-
3JIEMEHTOB U pam noaroroBku, KontponsHas
reoXxuMu4ecKas TpopaGoTKa TeKIHOHHOTO 4 pabota, Onpoc Ha 3aHATHU-
CTPYKTypa JIanamadToB MaTepuaa sx, OTYeT 1o nmpakTuye-
ckomy 3anstuio, Cobece-
Hroro 10 noBanue, Tect, Dx3aMeH
4 buoreoxuMmu4ueCcKu [ToaroroBka k mpakTuue- 4 TIK-21 Brictymienue (noknan) Ha
KpYTOBOPOT BEIIIECTB B CKHM 3aHSATHSAM, CEMHHA- 3aHITHH, 3alIUTa OTYETA,
nanamadTax pam Koncnekr camonoaroros-
[IpopaboTka JIeKIIHOHHOTO 4 1(()1/1, Korrpomsras pabora,
Marepuana TYET MO MPAKTUYECKOMY
3angTuro, CobecenoBanue,
Hroro 8 Tect, Dx3amen
Hroro 3a cemectp 36
[ToaroroBka u caava sK3a- 36 DK3aMeH
MeHa
Hroro 72
10. KypcoBoii npoekT / kypcoBasi padota
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEI] ceMecTpa
3 cemecTp
Brictymuienne (okiam) Ha 5 2 2 9
3aHATUU
3amura oT4eTa 2 2 2 6
Komnoksuym 2 2 2 6
KoncnexT camomoaroros- 2 2 2 6
KU
KonTponbhas pabota 4 3 2 9
Onpoc Ha 3aHATHSX
OTt4er 1o NpaKTUIECKOMY 2 2 2 6
3aHATHIO
[IpoBepka KOHTPOIBHBIX 3 3 3 9
pador
CobecenoBanue 2 1 2 5
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Tect 2 2 3 7
Hroro makcumym 3a nepu- 27 21 22 70
on

OK3aMeH 30
Hapacraromumm urorom 27 48 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOIBHON TOUKHU OreHka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OauioB Ha naty KT

11.3. Ilepecyer cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OaljIOB B TPAAMLIMOHHYIO M MEXIYHApOIHYIO OLIEHKY NPEJICTABIEH B Ta0IHLe
11.3.
Tabmuua 11.3 — [lepecueT cymmbl 6aJI0B B TPAAUIIMOHHYIO M MEXAYHAPOAHYIO OLICHKY

Wrorosas cymma 6aiisos,

Onenka (I'OC) YUMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBineTBOpHUTENBHO)

3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (mocpexcreerio)
2 (HeYHOBIICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. Beromxkun, A.I. OCHOBBI MPOIECCOB MHXEHEPHOM 3KOJIOTHHU. Teopusi, MpUMEpHI, 3aJayH.
+CD. [OnexrponHbiii pecypc] — OmekrtpoH. man. — CII6. : Jlawp, 2014. — 512 c¢. — Pexum
nocryna:https://e.lanbook.com/book/45924 (nata obpamenus 02.06.2018). [DnekrponnsIit pecypc] - Pe-
kUM noctyma: https://e.lanbook.com/book/45924 (nata o6pamenus: 01.07.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. Tpyxun, Bnagumup WUneuu. OOmmas u sxonorudeckas reopusmka : YueOHuK Juist By30B / B. U.
TpyxuHn, K. B. [lokazees, B. E. Kyauupin; MockoBCcKkuii rocyiapcTBeHHbIN yHUBepcUuTeT uM. M. B. Jlomo-
HOCOBa. - M. : @usmatiut, 2005. - 569 c. (Hanmuuue B 6udmoteke TYCYP - 20 3k3.) (Hanuaue B 6ubImo-
teke TYCVYP - 20 5k3.)

2. CapoBHuKoBa, JltonmMnina KoHcTaHTHHOBHA. DKOJIOTHS M OXpaHa OKpYXKarollel cpenbl Ipu XU-
MHYECKOM 3arpsi3HeHuu : YueOHoe nmocooue st By3oB / JI. K. CamoBuukoBa, /[. C. Opnos, U. H. Jlo3a-
HOBCKasl. - 3-€ U3[., nepepad. - M. : Bricmias mkona, 2006. - 333 c. (nanuune B 6ubanoreke TYCVYP - 50
9k3.) (Hanmune B Oubmoteke TYCYP - 50 5k3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. XuMuueckue MeTo[pl KOHTPOJII OKPYKaoIlew cpeapl: Meroauueckue yKa3aHus 10 MPaKTH-
YEeCKMM U CEMMHAPCKHUM 3aHATHSAM Ul CTYICHTOB HampaBieHus noArotoBku: «TexHocdepHas Ge3omac-
HOCTB», «DKOJIOTHS U MPUPOJIONOIb30Banre» / Munnna M. B. - 2014. 24 c. [DnexTponnslii pecypc| - Pe-
xuM foctyna: https://edu.tusur.ru/publications/4071 (nara oopamenus: 01.07.2018).

2. XUMHUYECKHE METOJIbl SKOJIOTMYECKOro KOHTpOJIs: YueOHO-MeToandeckoe nocodue mno opra-
HU3ALMU CaMOCTOSITeNIbHOU padoThl / Mununa M. B. - 2012. 20 c. [DnexTpoHHBIN pecypc] - Pexxum no-
cryma: https://edu.tusur.ru/publications/1934 (nata o6pamenus: 01.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE IOCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsi CAaMOCTOSTEIFHOM M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCTia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJIaNTUPOBAHHBIX K OTPAHUYCHHAM UX 37I0POBBS U BOCIIPHUATHS HH(DOPMAITHH.

Jliist I ¢ HApyIIeHUSIMU 3PeHust:

- B (hpopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JlJis1 U1 ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

Jlais1 NI ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U HMH(POPMAMOHHDBIE CIIPABOYHbIE CHCTEMBI

1. Tlpu w3ydeHWH IUCIMIUTMHBI PEKOMEHIyeTcs oOpaimarbcsi K 0a3aM JaHHBIX, HH(OpMAIH-
OHHO-CITPAaBOYHBIM M  TIOMCKOBBIM  cuctemMaM, K KotopeiM y TYCVYPa otkpblT goctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh"

13. MartepuajibHO-TEXHUYECKOE O0ecnedyeHue TUCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecneueHnune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPAMMHOMY 00eCTeYeHH 0
AUCHUTLTHHBI

13.1.1. MaTepuaJbHO-TeXHHYECKOE U IPOrPaMMHoOe o0ecnedyeHne ISl JIeKIIMOHHbBIX 3aHATHH
Jls mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYIIIETO KOHTPOJISI U MIPOMEKYTOYHOU aTTECTAIlMU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIOuHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOH M CTaHAApTHOW ydeOHO# mebenbro. Mmerorces
JEMOHCTpAIMOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00eCIeYNBAIOIINE TEMATHUECKHE HI-
JIOCTPALMU 10 JIEKIIMOHHBIM pa3ieiaM TUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI

JlaGoparopus 3KOIOrHYECKOr0O MOHUTOPUHTA

yueOHasi ayTUTOpusl AJIsl IPOBEICHHs 3aHATUI MPAKTUYECKOrO THIA, yuyeOHast ayIuTOpuUs AJIs IIPO-
BEJCHUSI 3aHATUHN J1a0OpaTOpPHOro TUMa, yueOHas ayauTOpus Ui MPOBEACHUS 3aHATHUH CEMHHAPCKOrO
TUIA, MOMEIIEHUE JJIsl KypCOBOTO HMPOEKTHPOBAHUS (BBIIOJIHEHUS KYPCOBBIX PabOT), MOMEIIEHUE JUIs
NPOBENEHHS TPYIIOBBIX U WHAMBHIYAIBHBIX KOHCYJBTAIMH, TOMEIIECHHE /ISl MPOBEACHUS TEKYIIETO
KOHTPOJISL U IPOMEKYTOUHON aTTeCTallUH, IOMELICHHUE ISl CAMOCTOSTEIbHON paboThl

634050, Tomckas obmactb, . Tomck, JleanHa npocriekT, 1. 40, 416/2 ayx.

Onucanue uMerouierocs 000pya0BaHuUs:

- Jlocka mapkepHasi;

- AkBapuyM 15 1. IpsIMOYTOJIbHBIN;

- Cron nabopatopusiit 1200x800 (6 mit.);

- Mukpockont BUOME/ 3 (3 mir.);
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- Mukpockon meauiuackuit BUOME/] 3 (5mit.);
- AxBapuym 50 J1. IpsIMOYTOJIbHBIN;

- Komnpeccop;

- Harpesarenb ¢ TepMoperymnsatopom;

- Bononarpesarens;

- ABTOKJIaB MOJyaBTOMaTHYECKHIl;

- Becnr Adventurer;

- BeitsoxHOM mIKad);

- Ph-meTp nonometp BIIK;

- Ph-meTp mopraTuBHBIii;

- Mukpocxon ITUGPOBOU Motic DM-BA300;
- Mukpockornt CTEPEO MC-1 (2 mr.);

- [Ipuntep HP LaserJet 1010;

- CucteMa BEHTHIIAINH;

- CyxoxxapoBoii mkad;

- TepmocTar cyxOBO3IYyIIHBIN C OXJIAXKICHUEM;
- Hentpudyra CM-6M.01;

- Cy1ika Jyisi XUMUYECKON MOCY/IbI;

- O6myyarens;

- JJabopaTtopHbIii cTeH MOHUTOpPUHTA (2 TIT.);

- Komnbrorep WS1;

- Kommnbrorep ¢ MOHUTOpOM;

- IISBM CORE2DUO E7500;

- 3amepuTtens apTeprabHOTO AaBICHUS (8 1IT.);
- Bechbl HanoabHEIE;

- Konnientpatomerp KH-2M;

- O6orpeBarelb;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmmMHoOe obecrnieueHue:

— Google Chrome

— Microsoft Windows

13.1.3. MarepuajbHO-TEXHUYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHasi MmeOelb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpPaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHJIAMHU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3aganus
1. Yro npennoxun b. b. [1oabIHOB HCTIOIB30BaTh B KAYECTBE INIABHOTO KPUTEPHS BBIICIICHHUS dJie-
MEHTapHBIX JaHamagpToB?
1. OTHOPOAHOCTH TUTOJIOTMYECKOIO COCTABA.
2. OJIMHAKOBBII TUN PACTUTEIBLHOCTH.
3. OIHOPOAHOCTH TTOYBBI.

2. 151 KaKuX MPUPOTHBIX KOMIUIEKCOB XapaKTepHa HauOoIbIIas TUIOIIA (b BbISIBICHUS AJIEeMEHTap-
HBIX JaHamadToB?

1. Creneii.

2. IlycTbIns.

3. JIecos.

3. Kakue reoxuMuyeckue IMokKa3zaTesld XapaKTepu3yeT KacKaJHYyH JaHIIIaQTHOI€OXUMUYECKYIO
cucremy?

| Knapku KOHIIEHTpanny 1 KJIAPKHA PACCESHHUS.

2 Koa¢punments! paguansHoi auddepeHunaym.

3 KoaddummenTs! narepanbHoil nuddepeHuanim.

4.Kak Ha3bIBaCTCS 3aKOH COJICPKAIIUNA TTOJIOKEHHE O BCEOOIIEM pacCesTHIN
XHUMUYECKHUX DJIEMEHTOB?

1. Knapka-Bepnazackoro.

2. l'onpamMuaTA.

3. Ilepenbmana-I ma30BCKOIA.

. Kakne xumudeckne 37eMEeHThI UMEIOT HAauOOJIbIIIEe paCIIPOCTPAHEHUE B 36MHOU Kope?
. C 4eTHBIM YHCIIOM IIPOTOHOB U HEUTPOHOB.

. C HEYETHBIM YHCIIOM MPOTOHOB U HEUTPOHOB.

. C 601bIIMM U YETHBIM YHCIIOM IPOTOHOB ¥ HEUTPOHOB.

. C HEeOOBIIUM U YETHBIM YUCIIOM MPOTOHOB U HEHTPOHOB.

A WK — W
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(o)

. Kakue kommoHeHTsI TaHamadTa IMEIOT HauOoIbIlee CXOJCTBO XMMHUYECKOTO COCTaBa ¢ 36MHOMN
KOpOii?

. Ilousa.

. PactutenpHOCT®.

. ATmocdepa.

. Bonpl.

. Kakoit Bun murpanuu siisiercsi Hanbosee CI0KHbIM?
. buorennas.

. TexHorennasi.

. OU3HKO-XUMUYIECKas.

. Mexanunueckasi.

LW~ 9 WD -

8. OT uero 3aBUCUT MUIPALIUs BELIECTBA?

I OT cTpoeHus aToMOB.

2 Ot naHamaTHO-TEOXUMHUIECKUX YCIIOBUH.

3 OT BEIMYMHBI KJIapKa.

4 Ot cTpOoeHHUs aTOMOB U JTAHIITAPTHO-TEOXUMUIECKUX YCIIOBUH.

9. Kakue XuMHUYECKHE FII€MEHTHI MOTYT ObITh TUTTOMOP(QHBIMHU?

1. AKTUBHO MUTPHUPYIOIINE B TaHHBIX JIaHIIadTax.

2. AKTMBHO HaKaITUBAIOUIUECS B JaHHBIX JTaHIIa(TaX.

3. AKTUBHO MUTIPHpPYIOIIME U HaKalUIMBaIOLIUECs B JaHHBIX JaHAmadTax U UMeroue OoJblIne
KJIApKH.

4. AKTMBHO MUTPUPYIOIIUE U HAKAIUTMBAIOLIUECS B JaHHBIX JIaHAMA(TaxX U UMEIOIINe MaJIeHbKUE
KJIApKH.

10 Kakue BUIbI TECOXHMHYECKUX 0aphepOB MMEIOT HauOOJIbIlee 3HaUCHHE sl (opMUpOBaHUE 30-
JIOTBIX POCCHITICH?

1. Mexanuueckue.

2. OU3UKO-XUMUYECKHE.

3. buoreoxumuyeckue.

4. TexHOTEHHBIE.

11. Kakue reoxumMmudeckre aHOMaJuu OOBIYHO UMEIOT HAaMOOJIBIIYIO TIJIOIIAIb PACIIPOCTPAHECHUS ?
1. [TepBuuHBIE OPEOJI MECTOPOKICHHUS.

2. PymHoe Teno.

3. Bropu4Hblii Opeos paccesiHusl.

4. IM€rOT OIMHAKOBBIE pa3MEpHI.

12. Kakue cTaTMCTHYECKHE TMOKAa3aTeau COBIAJAIOT MPU HOPMAIBHOM PACHPEICTICHUN XHUMUYE-
CKHX 3JIEMEHTOB B IIOACUCTEMAX JIaHI[H_Iaq)TOB?

1. Cpennee apudmMeTndecKoe, MoJa M MEIMaHa.

2. Moga u Menuaga.

3. Cpennee apudpMeTHIECKOE U MEIMaHA.

4. Cpennee apupMeTHUECKOE H MOJIA.

13. M3 KaKuX XMMHYECKHUX JIEMEHTOB COCTOUT >KHBOE BEIIECTBO?
1. BogHBIX MUTPAHTOB.

2. Bo3ayuiHeIX MUTPAHTOB.

3. MajonoaBuKHBIX DJIEMEHTOB.

4. IHepTHBIX 3J1€MEHTOB.

14. Kak Ha3pIBaeTCs r€OXMMHMUYECKHMH IOKa3aTelb XapaKTEPU3YIOIIUN OTHOLIEHHE COIAEpKaHUS
3JIEMEHTa B 30JI€ PACTEHHM K €ro COIEpXKaHWIO B TOPHOW MOpOJE M MOYBE HA KOTOPOM 3TO pacTeHHE
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npouspacraer?
1. buodumibpHOCTHIO.
2. BUOTUYHOCTBIO.
3. Koaddunmerrom 6HOI0THIECKOTO MOTTIOMICHHUS.
4. KoapdurmeHToMm OMOreoXuMHUIeCKOi aKTHBHOCTH.

15.I'ne cocpenoToueHa OCHOBHAsI Macca *UBOT0O BeniecTna?
1. B necax.

2. B caBaHHax u CTersix.

3. B okeanax.

4. Tynnpe.

16. JIng xakux nanAmadToB XapakTepHO OJIM3KOE COOTHOIIEHHE OMOMACChl M €KETr0JHOM MpOIyK-
nuu?

1. JIecHbIX.

2. bonoTHbIX.

3. TyHzpBL.
4. Crenen.

17. Kakas rpymma nanamadToB o0rasaeT HanOoJbIIeH caMOOpraHU3alMe U YCTOMYNBOCTHIO?
1. JlecHsre.

2. CrenHsle.

3. [lycThiHb.

4. TyHapsl.

18. B uem 3akirouaercs BeAyIasi pojib AKHUBOTO BEIIECTBA?

1. B o6pazoBanuu OpoA ¢ OpraHOMOPQHOI CTPYKTYPO M TEKCTYPOil.

2. B dopmupoBannn (U3HKO-XUMHUYECKUX YCIOBHM MHUTPAIUU SJIEMEHTOB B JJAHHON OMOKOCHOM
CUCTEME.

3. B cymmMapHOM 3deKTe 1eaTeIbHOCTH BEIIeCTBa 3a Ie0JI0rHUEeCKYyI0 HCTOPHIO.

4. B KOHLIECHTPUPOBAHNU XUMUYECKUX AJIEMEHTOB.

19. Kako#i xumMu4yeckuil cocTaB nmpeoOIagacT B PEUHbIX, TOYBEHHBIX U TPYHTOBBIX BOJAX TYMUJ-
HBIX JaHAIa(TOB?

1. XnopuaHo-HaTpUEBBIN.

2. l'mnpoxapOOHATHO-KAJTBITUEBBIM.

3. Cynb(haTHO-MarHUEBBIH.

4. I'mnpokapObOHAaTHO-HATPUEBHI.

20. Kakuie reoXuMHUYECKHE YCIOBUSI XapaKTEPHBI JIJIs TJIEEBBIX BOJ?
1. bonbioe conepkaHne KUCIOpoa.

2. [IpucytcTBUE CEPOBOIOPOIA.

3. bonp1ioe conepkaHue KUCIOPOAA U CEPOBOIOPOA.

4. OtcyTcTBHE CEPOBOAOPOAA U HU3KOE CO/IEp KaHNEe KUCIOPOIa.

21. Kakue rpynmbl XMMAYECKUE AJIEMEHTHI JIETKO MUTPUPYIOT B CHIIbHOKHUCIIBIX BOAAaX?
1. CBuHel, Meb, aTIOMUHHI.

2. Bananwmii, MoauOieH, aIIOMUHAM.

3. CBuHel, KpEMHUM, BaHATUH.

4. Menp, mosubzeH, cepedpo.

22. B ueM 3akirovaeTcs CyIeCTBEHHOE OTInYre Hooc(epbl oT 6nochepni?

1. B u3smMeHeHu# pU3MKO-XMMUYECKUX YCIOBUH.
2. B orpoMHOM yCKOpEHUH T€OXMMHYECKHUX MPOLIECCOB.
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3. B yBenn4yeHuH 3arpsi3HEHUU OKPYKAIOLIEH cpeabl.
4. B ©cnojib30BaHUM aTOMHOM SHEPTHUHU.

23. YUto siBisieTCS TI1aBHBIM UCTOYHUKOM 3arpsi3HEHUS OKPYXKaoMIeH cpeapl?
1. ITpOMBIILIIEHHBIE CTOKHU.

2. BeIOpoCHI IpeAnpUsITHIA.

3. TBepabie OTXO/BI.

4. Bynkanuueckas JesITeIbHOCTb.

24. Kakue BUIBI 3arps3HSIONINX BEIIECTB SIBIISIOTCS Han0oJiee TOKCHYHBIMU?
1. Croxku.

. BeiOpocsr.

. KoMMyHa1bHO-OBITOBEIE OTXOIBI.

. [IpombIIIICHHBIE OTXOIBI.

AW N

14.1.2. Dx3aMeHALIMOHHbIE BONPOCHI
. IIpeameT 1 OCHOBHBIE HANpaBJICHUS U3YUEHUS] TCOXUMUU U Te0OPHU3UKU Onochepsl.
. OcHOBHBIE 3Talbl Pa3BUTHUSI FTECOXUMUU U T€OPU3UKH OMOChEpHI.
. leoxummueckue 1 reopu3nuecKue MeTO bl B SKOJIOTHUECKUX UCCIIEIOBAHHSIX.
. EctecTBeHHbBIE M HCKYCCTBEHHbIE T€0(U3UYECKHE OIS
. buonoruueckue u sxonornyeckue 3¢hHexTsl reoPU3NUECKUX MoJei.
. 3aKOHOMEPHOCTH PAcIPOCTPAHEHUSI XUMUYECKUX 3JIEMEHTOB B JIUTOC(EpE.
. 'eoxuMuueckue nocieaCTBUs U3MEHEHUH KIIMMaTa 3EMIIH.
. @UTOreHHOE MOCTYIJIEHUE COoJIel B aTMOochepy.
. I'maporeoxumus NOA3EMHBIX U TPYHTOBBIX BOI.
10. I'moOanbHbIE U pETMOHANIbHBIE AHTPOIIOI'€HHbIE TEOXUMUYECKUE N3MEHEHUS TIOYB U TOYBEHHO-
ro IOKpOBa.
11. TeoxumMuueckue acieKThl yueHus o ouocdepe.
12. buocdepa kak nanamadTHas chepa. ['panuis! nanamadToB.
13. Bunbl Murpanuu XuMUYeCKUX 3JIEMEHTOB B JIaHmadTax.
14. ®a3pl nanamadTHO-TreOXUMUYECKHUX MPOLIECCOB.
15. buorenHass MUrpanysi XUMHYECKUX 3JIEMEHTOB.
16. OcHOBHBIE COCTaBIIAIOIINE ONOT€OXUMUYECKOTO0 KPYTrOBOPOTA BELIECTB.
17. UHTeHCUBHOCTh MUTpallUU U OaraHCc OMOQUIBHBIX 3JIEMEHTOB B MPUPOIHBIX U CEJIbCKOXO3SIH -
CTBEHHBIX JIaHAIIA(PTaX.
18. XKuBoe BemiecTBO U II00aIbHBIN OMOJIOTMYECKUNA KPYTOBOPOT XUMHUECKUX JIEMEHTOB.

O 01N DN B W~

14.1.3. Tembl OIPOCOB HA 3aHATHAX
. IlpyposiHbIEe N TEXHOTEHHBIE TEOXUMUYECKUE aHOMAINHU. [ eoxuMuyeckue Oapbepsbl.
. OU3MKO-XMMHUYECKHE, MEXaHUYECKHEe, OMOT€OXUMUUYECKUE U TEXHOTCHHbIE 0apbephl.
. CucreMaTKa reOXMMHUYECKUX OapbepOB U BUbI aHOMAJIH.
. l'eoxumuueckue kaccupukauu XUMUYECKUX 3JIEMEHTOB.
. leoxumuueckass HEOTHOPOTHOCTH OMOC(EPHI ¥ MPUPOIHBIX 30H.

DN B W N =

14.1.4. Bonpocsl Ha co0eceoBaHme
. Celicmoutorusi.
. Pagnonyxnuapl.
. XUMHUYECKOE CTPOCHUE 3EMJIH.
. I'paBuTomerpus.
. 'eomarauTHOE nosne.

DN D W N =

14.1.5. Tembl KOJJIOKBHUYMOB
. DNEKTpOMarHuTHeIA (HOH 3eMIIH.
. l'eoxumuueckue Gapbephl.
. Murpanus TsSHKeIbIX JIEMEHTOB B ITOYBE.
. XUMU4ecKas 3po3usl.
. CelicMopasBeka.

DN AW N =

CornacoBaHa Ha noprane Ne 34828 15



14.1.6. TemsbI JOKI210B
. CelicmopasBeika.
. leoxummueckue Gapbepsbl.
. buorennas mMurpanus 3J1eMeHTOB.
. leoxuMuueckne MPOBUHIINY.
. AHTPOTIOTEHHOE JIEKTPOMArHUTHOE 3arpsi3HEHUE Onocdepsl.
. Hedrezarpszuenus.

AN DN A W —

14.1.7. Tembl KOHTPOJILHBIX PadOT
. [IpenmeT 1 OCHOBHBIE HaNPaBICHUS U3YUEHHSI TEOXUMHUHU U T€0PU3UKHU OMOChEpBI.
. OCHOBHBIE 3TaIlbl PA3BUTUS T€OXUMUU U re0(U3UKU OUoChepsbl.
. l'eoxumuueckue u reopuznyecKre METOAbl B IKOJIOTMYECKUX MCCIEA0BaHUSAX.
. EcrecTBeHHbIE U UCKYCCTBEHHbIE F€O(U3NUIECKHUE MO,
. buonornueckue u s3xonorudeckune 3PPexTsl reoPu3nIECKUX MoJeH.
. 3aKOHOMEPHOCTH PacpOCTPAHEHUSI XUMUUECKUX JIEMEHTOB B JIUTOC(eEpe.
. 'eoxuMuueckue nocjaeaCcTBUS U3MEHEHNH KIIMMAaTa 3€MIIH.
. dUTOreHHOE MOCTYIIEHHE COJIei B aTMOChepy.

0N DN~ W~

14.1.8. Bonnpocbl Ha caMONOATOTOBKY
1. [TpupoiHbIe U TEXHOTEHHBIE TEOXUMUYECKUE AHOMAIIUU.
2. leoxumuueckue Oapbepsl.
3. OU3UKO-XUMHUYECKHE, MEXaHUYeCKre, ONOTeOXUMUYECKUE U TEXHOT€HHbIE 0apbephl.
4. CucremMaTnka reOXMMHUYECKUX 0apbepoB U BU/Ibl AaHOMAJIUI.
5. l'eoxumuyeckue KiaccuPpUKAIMN XUMUUYECKUX JIIEMEHTOB.
6. 'eoxuMuyeckast HEOMHOPOAHOCTb OMOC(HEPbl U MPUPOAHBIX 30H.
7. 3arpsi3HEHUE BO3AyXa.
8. [lapHuKoBBIE Ta3bl.
9. erpananusi 030HOBOTO CJIOS.
10. Kucnorssle ocaiku.
11. AtmMocdepHBIit a3p030ITb.
12. 3arpsizHeHHE THIAPOCHEPHI.

14.1.9. Bonnpocs! /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHUHAPaM
PU3HKO-XMMUYECKHE CBOMCTBA BEIIECTBA
DNeKTpOMarHUTHBIE MOJISi COTOBBIX TeIe(OHOB
KoHTponb 3arps3HeHns aTMOC(PEPHOTO BO3IyXa.
KoHTposib 3arps3HeHHs BOIHBIX OOBEKTOB.
Murpanus 3arps3HEHUN B ITOYBE.
Buoreoxumudeckue nmporeccsl Hedrezarpsa3HeHui.

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM [JIS UL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
s man ¢ orpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBbSl M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIE OLIEHOYHbIE MaTepHalIbl, IEpeUeHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUL C OTPAaHUYEHHBIMH BO3MOXHOCTSAMU
310POBbsl U UHBAIUI0OB

Kareropuu Bubl 1OIOTHUTENBHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OLICHKHU
o0yJaronuxcs MaTepuaioB pe3yabTaToB 00yUEHUS

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciryxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHue 10 BOIpocaM K 3a4eTy, | [IpenMylnecTBeHHO yCTHas IpOBEpKa

3peHus OIpoC 0 TEPMHUHAM (MHIUBUYaJIbHO)
C napymeHusMu Pemenne nuCTaHIIMOHHBIX TECTOB, | [IpemMyIecTBEHHO TUCTaHIIMOHHBIMU
OMOpPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHBIE METOJaMH
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ABUI'aTCIIBHOT'O CaMOCTOATCIIbHBIC pa6OTBI, BOITPOCHI K
arriapara 3a4CTy
C OIrpaHUYCHUSAMMU I10 TCCTI)I, INHUCBbMCHHBIC CaAMOCTOATCIIBHBIC HpeI/IMYH_IeCTBeHHO IIPOBEPKaA
O6H.[€M€I[I/II_[I/IHCKI/IM pa6OTBI, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA N3 COCTOAHUA
IIOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBEThI o6yqafomeroc;1 Ha MOMCEHT IIPOBEPKU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLIEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEeHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB IPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTE€HUS ACCHCTEHTOM 3a/IaHUs BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [l TakuX 0OyJarommxcs MpeayCcMaTpUBAETCsl TOCTYTI-
Has popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, & UIMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHMUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YNIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JHCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IIIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

JI1s1 1M1 ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /ISt JIUT] C OTPAaHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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