MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®
DenepaabHOe TOCYIAPCTBEHHOE OI0I:KeTHOE 00pa3oBaTe/ibHOE YUpek/JAeHne BbICIIero 00pa3oBaHus

«TOMCKUI1 TOCYJAPCTBEHHbBIM YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKW»

(TYCVYP)
YTBEPXIAIO
IIpopekTrop no yueGHO# paboTe
II. E. Tposn
«_» 20 r

PABOYASI ITIPOTPAMMA YYEBHOU JUCIIUITJIMHEI
I'eoxumus 1 reopu3uKa OKpyKarleH cpeabl

VYpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHue - HakajlaBpuar

Hampasnenue noarorosku (cnernuanbHOCTH): 05.03.06 Iko10rusi M IPUPOIOTIOJIL30BAHNE
HanpaenenHocts (poduiib): IK0JI0rus U NPUPOIOINOJIb30BaHNIE

dopma oOyueHUs: OUHaAA

@axynereT: PK®, PagnokoHcTpyKTOpCKUi haKyabTeT

Kadenpa: PATIM, Kadenpa paanodneKTpPOHHBIX TEXHOJIOTHH U IKOJIOTHY€CKOT0 MOHUTOPUHTA
Kypc: 3

Cemectp: 5

Y4eOusiii man Habopa 2013, 2014, 2015 roga

PacnpeﬂeneHHe pa6oqero BpPEMCHU

Ne Bunpl yueOHOM nesaTenbHOCTH 5 cemectp Bcero Ennuauner
1 Jlexunn 18 18 4acoB
2 IIpaxTryeckue 3aHATHS 22 22 4acoB
3 JlaGopaTopHbie 3aHATHUS 32 32 4acoB
4 Bcero aynuTopHbIX 3aHATUI 72 72 4acoB
5 CamocrosTenbHas paboTa 72 72 4acoB
6 Bcero (0e3 sx3ameHna) 144 144 4acoB
7 [ToxroroBka u caada sK3amMeHa 36 36 4acoB
8 OO0mas Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E

DK3aMeH: 5 cemecTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokot Ne 46 ot «29 » 8 2016 1|
JINCT COTJIACOBAHUIA

Pabouas mporpamma coctaBieHa ¢ yuerom TpeboBanuii denepanpHoro ['ocymapcTBeHHOTO 00-
pa3oBarenbHOTO cTaHaapra Beiciiero odpaszoBanus (OGI'OC BO) mo HampaBieHUIO MOATOTOBKH (CIEIH-
anpHOCTH) 05.03.06 DKonorust U mpupoaonoib3oBanue, yreepxkaeHHoro 2016-08-11 roga, paccMoTpeHa

U YTBEpIKJICHA HA 3acelaHuu Kapeaphl « _ » 20 rona, mpoTtokos Ne
Pazpaborunku:
noueHT kap. POTOM Hecmenosa H. H.

3aBenyromuii obecneunBaromiei kag.
POTOM Tyes B. 1.

Pabouas nporpamma cornacoBana ¢ GpaxyibTeTOM, IPOPUINPYIOLIEH U BbIITyCcKatolel kadeapamu
HalpaBJIeHHs TOJTOTOBKH (CHEIMAIBLHOCTH).

Jexan PK® Ozepkun /l. B.
3aBeAyrOIHi BRITYCKArOMICH Kad.

POTOM Tyes B. H.
OKCIEepTHI:

npodeccop kadenpa POTOM Cwmupnos I'. B.
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1. lean u 3agaun AUCHUILIHHBI

1.1. lleau TUCHMIINHBI
dbopMHUpOBaHUE y CTYIEHTOB TEOPETUYECKUX OCHOB M MPAKTHMUYECKUX HABBIKOB B OOJACTH T€OXH-
MUU ¥ TeO(PU3UKN OKPYKAIOIIEH Cpebl

1.2. 3agaun IMCHMIIIINHBI

—  M3YYUTh 3aKOHOMEPHOCTH (PU3MUECKUX SIBICHHH U XMMHUYECKUX IMPOIECCOB B OKPY)KAIOIIEH
cpele Mo BO3/ACUCTBUEM €CTECTBEHHBIX U aHTPONOTEHHBIX (PAKTOPOB M BO3IAEHCTBUS 3arpsi3HUTENEH Ha
KOMIIOHEHTHI atMochepsl, ruapochepst U

— nurocdepsl

—  u3yuyuTh OWoreoxumuyeckue uaen B.M. BepHanackoro o Bemyiiei poiu >KMBOTO BEIIECTBA B
(hopMUPOBAHUU KOMIIOHEHTOB reorpaduaeckoit 000109KN 3eMiTH

—  W3yYUTh MHTPANUI0 XHMHYECKHUX JJIEMEHTOB B OMOc(hepe, TCOXUMUIO MPUPOTHBIX M TEXHO-
TeHHBIX JTaHAIA(TOB.

—  O3HAaKOMHUTHCS C METOJaMH HM3YYCHHsSI TCOXHMMHH JaHAmadTa, OCBOUTh METOIbI HM3YYCHHUS
dbopM HaXOXKICHHS] XMMUYECKHUX AJIEMEHTOB B MPHUPOIHBIX CPElax U METOAbI re0(PU3NIECKUX HCCIEI0Ba-
HUI

—  BBISIBUTH BO3MOXKHOCTH HCITOJIb30BaHUS TEOXUMHUYECKUX TaHHBIX IPH PEIICHHH TPoOsIeMm,
CBSI3aHHBIX C 3arPS3HEHHEM OKPYKaIOIIEH Cpebl, TeOXMMHUUYECKIM MOHUTOPUHIOM, UCTIONH30BAHMSI JaH-
HBIX TEOXUMUH JUJIS 3APABOOXPAHCHUS, TS

—  TPOTHO3UPOBAHUS PA3BUTHS DKOJIOTHUECKUX CUTYAITH.

—  O3HAaKOMHUTBCS C BO3MOXXHOCTSIMH TE€O(PH3MYECKOr0 KOHTPOJS W TPOTHO3a HKOJIOTUYECKH
ONACHBIX U3BMEHEHUI OKPYXAIOIICH TPUPOJHON Cpeabl

2. Mecto aucunmimmubl B ctpykrype OITIOII
Hucnunmuna «l'eoxumust u reodusnuka okpyxaromieit cpensi» (b1.B.O/1.3) otHocuTcs k Omoky 1
(BapuaTHBHAs YaCTh).
[IpeniecTBYOUMMH TUCIUIUIMHAMY, (POPMHUPYIOIIMMU HayalbHbIE 3HAHMS, SBJSIOTCS CIEAYIO-
e aucuuruinHel: [eoskonorus, Jlannmadrtoenenue, [louBoBenenue, Yuenue o onocdepe, Yuenue oo
armocdepe, Duznka, Xumus, IIMEKTPOMAarHUTHAS YKOJIOTHS.
HOCJIG,Z[YIOH_[I/IMI/I JUCHUIINIMHAMU ABJIAKOTCA: rI/IZ[pOJIOFI/IH 1 KIIMMAaTOJIOTHs.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS THCHUIINHBI

[Tponiecc n3yueHust JUCUMIUIMHBI HalpaBiieH Ha (POPMUPOBAHUE CIEYIOIUX KOMIIETEHLUI:

— TIK-18 BragenneM 3HaHUSIMU B O0JIACTH TEOPETUYECKUX OCHOB T€OXHUMHHU U T€O()U3UKH OKPY -
JKAIOUIEH Cpelbl, OCHOB IPUPOAOIOIb30BaHuUs, SJKOHOMHUKHU NPUPOAOINOIb30BaHUs, yCTOMUYNBOIO pa3BH-
TUS;

B pesynbrare u3ydeHus JUCUUILUIMHBI CTyACHT JOJDKEH:

—  3HATh TEOPETHUYECKHUE OCHOBBI T€OXMMHUHU U Te0(U3NKU OKPYKAIOLIEH Cpesibl, METObl F€OXH-
MHUYECKHUX M Te0(U3NIECKUX UCCIIETOBAHNN; 3aKOHOMEPHOCTH (PM3MUECKUX SIBICHUH U XUMUYECKUX MPO-
LIECCOB B OKpYXarolllel cpejie Mo/ BO3IeHCTBHEM €CTECTBEHHBIX M aHTPOIOT€HHBIX (PAKTOPOB; OMOTeOXH -
muueckue uneu B.M. BepHaackoro o BeayIei poiu )HBOTO BEUIECTBA B ()OPMHPOBAHUHN KOMITIOHEHTOB
reorpaduyeckoil 06010uKkK 3eMIIM; 3aKOHOMEPHOCTH MHUIPALlMUd XMMHYECKHMX 3JEMEHTOB B Ounocdepe,
TeOXMMHIO TIPUPOTHBIX M TEXHOTEHHBIX JIAHAIA(TOB; BO3MOKHOCTH HCIOJIH30BAHUS TEOXUMHUYECKUX U
reopU3NUECKUX JJaHHBIX I KOHTPOJIS, IPOTHO3UPOBAHUS U YIIPaBIEHUS] COCTOSTHUEM OKpYXKarolle cpe-
Tl

—  yMeThb IPUMEHSTh Ha MPAKTUKE TEOPETHUYECKHE OCHOBBI FT€OXUMHH U T€O(PHU3UKU OKPYXKAI0-
el Cpezpl, METOIbl TEOXUMHUYECKUX U Te0(hU3NIECKUX UCCIIEOBAHNA; CTIONB30BATh JUISl PEIIEHUS DKO-
JIOTMYECKUX MPOOJIEM 3aKOHOMEPHOCTH (PU3MUECKUX SIBICHUNA U XMMHUYECKUX MTPOLECCOB B OKPYKAIOLIEH
cpeze; MPUMEHSTh TEOXUMUYECKUE U Te0(U3NIECKHIE JaHHbIE [T KOHTPOJIS, TPOTHO3UPOBAHUS U YIIPaB-
JIEHUS COCTOSIHUEM OKPY’KAIOILEH Cpelbl

—  BJAaJeTh TEOPETUUYECKUMHU OCHOBAMHU I€OXMMHUH U Ire0(U3UKN OKPYKAIOLIEH cpeabl, MeTo1a-
MU T€OXUMHUYECKHUX 1 Fe0(U3NICCKIX HCCIeOBaHU; 3aKOHOMEPHOCTAMHU (PU3UUECKUX SIBICHUA U XUMU -
YeCKHX MPOIIECCOB B OKPYKAIOIIEH Cpelie MO BO3AECHCTBUEM €CTECTBEHHBIX M AHTPONOIEHHBIX (PAaKTO-
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poB; Onoreoxummuueckumu unesimu B.J. BepHaackoro o Beayiei posiu »KMBOTO BeLIeCTBa B (popMupoBa-
HUM KOMIIOHEHTOB reorpapuueckoi 000J0uky 3eMild; METOJAMHU KOHTPOJIS, IPOTHO3UPOBAHUS U YIIpaB-
JICHUSI COCTOSIHUEM OKPY’KaIOIIeH Cpebl C UCIOIb30BAaHMEM I'€OXUMHUYECKUX U Te0(PU3MUECKUX JaHHBIX

4. O0beM JMCHUIIMHBI M BH/IbI Y4eOHOH padoThl
OO01ast Tpy10€MKOCTb JUCLHUIUIMHBI cocTaBiseT 5.0 3a4eTHBIX eIMHMIIbI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁllzl'ua 4.1 — Tpy10€MKOCTh JUCHUILIMHBI

Bune! yueOHOI nesTenbHOCTH Bcero yacos CemecTpsl

5 cemecTp

AynuTopHble 3aHATHSA (BCETO) 72 72
Jlexknuu 18 18
[IpakTHueckue 3aHATUA 22 22
JlabopatopHbie 3aHATUS 32 32
CamocTosiTensHas padbota (Bcero) 72 72
Odopmiterre 0T4EeTOB 110 JIa0OPATOPHBIM paboTam 24 24
[IpopaboTka IeKIMOHHOTO MaTepraa 6 6
CamocTosTenpHOE U3yuyeHne TeM (BOIIPOCOB) 24 24
TEOPETUUECKON YacTH Kypca
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApAM 18 18
Bcero (6e3 sx3amena) 144 144
IToaroroBka u caada >K3aMeHa 36 36
OO6mmas TpyI0eMKOCTh Yac 180 180
3agetHble Eqununs! Tpynoemkoctu 5.0 5.0

5. Coneprxxanue q1MCUMILIUHBI

5.1. Pa3nennl IMCHUILIMHBI X BUALI 3aHATHHA
Paznensl TUCIUIUTMHBI M BUBI 3aHATHH IPUBEACHBI B Tadmuie 5.1.
Tabmuma 5.1 — Pasgens! fUCHUIUIMHGBL U BUABLI 3aHSITHI

= ~ £
= = o
= S S
= S S - °
5 S = m S =
R o = o = g =
= o < 3 9 ==
= £ | £ 2  fz 23
Ne HaszBanus pasnenoB IUCHUIIITMHBL Z = a 5 o 2 & =
o o o) = = oo S qr::)
= o = &= 0
o N0 (=T
= S e o 1S)
> & 5 | A & 2
28 2 -
<
= = S
1 |IIpenMeT 1 OCHOBHBIE HAPaBICHMUS 2 2 0 3 7 ITK-18
W3YYEHUS T€OXUMUU U TeOPU3UKU
OKPYKAIOILIEH CpeIbl
2 | EcTecTBeHHbIE U UCKYCCTBEHHBIE I€0- 2 2 8 9 21 ITK-18
¢buznveckue mosus
l'eoxumus 3emnmn 6 6 8 28 48 IK-18
4 | Murpanuys XuMA4YECKIX IIEMEHTOB U 4 10 12 25 51 IIK-18
reOXUMUYECKasi CTPYKTypa Janmad-
TOB
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5 | bUOreoXMMHYECKHI KPYyTOBOPOT Be- 4 2 4 7 17 IK-18
IIECTB B JIaHAImAapTaxX
Uroro 18 22 32 72 144
5.2. Conep:xkanue pa3iejioB TUCUMIIIIMHBI (110 JEKIMAM)
CopneprkaHue pa3ienoB IUCIUILIHH (TI0 JEKIUSAM) MPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 - ConeprkaHue pa3iejoB JUCIHUIUIAH (T10 JICKITUSIM)
v v =
I -
s | i
Coneprkanue pa3enoB JUCIHUILTUHBI MO 2 > O
HasBanus paszenos Aep pasi AHcH = & =
JICKITASIM 8 S 2
= 2 3
a o 2
= S
5 cemecTp
1 Ilpenmer u ocHOBHBIE HanpasieHus |[IpeaMeT u OCHOBHBIE HAIIPABICHUS U3Y- 2 IIK-18
M3Y4YCHUS TCOXUMHUH U TeOPU3UKN YEHUS TCOXUMHUH U Teodr3uKu 6nocde-
OKpY’Karollel cpebl pbl. CTaHOBIIEHNE HAYKH, MECTO B CHCTE-
Me Hayk 00 okpyxkaromei cpene. OCHOB-
HBIE ATAIlbl PA3BUTHS T€OXUMHHU U reopu-
3uKku Onocdepsl. [‘coxumuyeckue u reo-
¢bu3nUecKre METObI B HKOJIOTHYECKHIX
HCCIIETOBAHUSX
Hroro 2
2 EcTecTBEHHBIE U HCKYCCTBEHHBIE leodusuueckue mons (€CTeCTBEHHBIE U 2 [IK-18
reo(u3nyUECcKue mos HCKYCCTBEHHBIE): TPAaBUTALIMOHHOE, I'€0-
MarHMTHOE,3JIEKTPOMAarHuTHOE, TeMIIepa-
TypHO€, pajualnoHHoe. buonornueckue
1 3Konornyeckne 3¢ ekt reodusnye-
CKHUX MOJEN
Hroro
3 ['eoxumust 3emiin CpenHuit XUMHYECKUN COCTaB JTUTOC(he- IIK-18

PBI U TIOHATHE O KJIapKaxX. 3aKOHOMEPHO-
CTH pacHpOCTPAHEHUS XUMHUECKHX dJIe-
MeHTOB.[ 1aBHBIE U pacCcesiHHbIE XUMHYE-
CKHUe 3JIeMEHTHI. [ eoxumuueckas HEOaHO-
poaHocTh nuTochepsl. U3ydueHue reoxu-
MUYECKUX CBOMCTB XUMUYECKUX DJIEMEH-
TOB. AHTPOIIOT€HHOE BO3/ICHCTBHE HA XU-
MHUYECKHU# cocTaB arMocdepsl. [‘eoxumu-
YEeCKHe MOCIEACTBUS U3MEHEHUH KIIuMa-
Ta 3emiu. ATMoc(]epHbIe OCaaKU U dJie-
MEHTBI BoiHOTO Oananca. [loctyruienue
XUMHUYECKHX 3JIEMEHTOB € aTMOC(EepHBI-
MH 0CaJKaMU.DOJIOBLIA BEIHOC COJIEH.
DUTOTEeHHOE TTOCTYIUIEHUE COJIEN B aTMO-
chepy. Hedmstuus, armocdepHsiii nepe-
HOC TBEpAOTro BemecTna. [ uaporeoxumust
MOJI3€MHBIX U TPYHTOBBIX BOJ. [ uapoxu-
Muueckuit ctok. Koaddumment BogHoit
mobunm3aruu (Km). TBepasbrit crok. [o-
OasbHbIE U PETUOHANILHBIE aHTPOIIOTEH-
HbIE T€OXUMHUUYECKUE U3MEHEHUS TIOYB U
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MOYBEHHOTO MOKpOBa. [ eoxummueckne
acTekTsl yueHus o onocdepe. buochepa
Kak JanamadTHas cepa. [‘paHutis

naHamagToB.

Hroro
4 Murpauys XUMUYECKUX 3JIEMEHTOB | Bunbl Murpanuu. Bo3aymnas, BogHas, 4 TIK-18
U TEOXUMHUYECKasl CTPYKTypa OMOTeHHasl U TEXHOTECHHAs] MUTPAIINH.
naHamagToB BuyTtpennue u BHemHuEe (HaKTOpbl MH-

rpanuu.Paznenenue nanamadToB 1o
YCIIOBUSIM MUTPAIIUN XUMUYECKHUX JIe-
MEHTOB (JIIOBHAJIbHBIE, CyIIEpaKBajb-
Hble, cyOakBaibHbIe), Da3bl nanamadr-
HO-T€OXMMHMYECKUX MPOIIECCOB (MOOMIH-
3allid, TPAHCIOKALIUY, aKKYMYJISILINN).
Turbel NpoCTpaHCTBEHHBIX COOTHOIIEHUN
¢a3. I'panuiel 6acceHOB THAPOXUMHUYEC-
CKOT'O CTOKa M aTMOC(hepHOTro nepeHoca.
buorennas murpanus. [lonsartue o xuBomM
BemiectBe. OOpa3oBaHMe )KUBOTO BElle-
CTBa U €ro cpeaHuii cocrtaB.buomacca n
€KEro/IHas MPOAYKIHS KaK IapaMeTphl
nanamadTa. OpraHu3mMbl-KOHLIEHTPATOPHI
U IEKOHIIEHTPATOpbl. buoreHHast akkymy-
TS DJIEMEHTOB.

Hroro
5 buoreoxuMH4eCKuii KpyroBOpOT OCHOBHBIE COCTABIISIFOIITUE OMOTECOXUMH- 4 IIK-18
BEIIECTB B JIaHAmAa(Tax YECKOr0 KpYyroBOpOTa BELECTB. ABTO-

TpodHBII OnoreHe3. 30HaIbHBIC pa3-
T4Yusi OMOTEOXUMHUYECKOTO KPYyTOBOPOTa
Makpo- U MUKpoasieMeHToB. [Tokazarenu
OMOPUIFHOCTH ¥ OMOTEHHOCTHU HJIEMEH-
ToB. [Ipmku3HEHHBI OOMEH XUMUYECKHU-
MU 271eMeHTaMHu ((POTOCHHTE3, IBIXaHUE,
KOpHEBOE MUTAaHUE, TPAHCIUPALIUS, pac-
CeMBaHUE C MBUIBION, (UTOHIIUABI, JIETY-
yne 3¢upbl). IHTEHCUBHOCTH MUTPAIUH
u Oananc OMOPHUIBHBIX AIIEMEHTOB B MPH-
POIHBIX U CETBCKOXO3UCTBEHHBIX JIaH/I-
madTtax. Koaddunuent duoreoxummde-
ckoit akTuBHOCTH (KBA).BhiHOC XHiMHUe-
CKHUX 3JIEMEHTOB C IOBEPXHOCTHBIMU U
MOJI3€MHBIMHU CTOKaMHU.300MEXaHOTEHE3.
Posb )KUBOTHBIX B TIEpEeMEIIEHUH Belle-
cTBa B napAmadTax. JKuBoe BemecTBo u
100aIBHBIN OMOTOTHYECKUIT KPyTOBOPOT
XUMHUYECKHX AJIEMEHTOB

HUroro 4

Hroro 3a cemectp 18

5.3. Pa3nenbl AMCHMIIMHBI M MEKIMCUUILIMHAPHbIE CBSI3H € 00ecneYuBAKIIMMH (MPeabl Ty IIUMHU)
U obecneyuBaeMbIMU (MOCAEAYIOIMIUMH) JUCHUNIIMHAMUA
Paznensl AUCIUTUIMHBI M MEXKIUCITUTUTMHAPHBIC CBSI3U C 00€CTICUMBAIOIIMMHE (TTPEIBIAYITUMA) U
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obecreurBaeMbIMH (ITOCIETYIOIUMHI ) TUCIUTUTHHAMH MIPEICTaB-JICHBI B Ta0muie 5.3.
Tabauma 5.3 - Pa3aenbl AUCHUIUIMHBI 1 MEXIUCITUIUTMHAPHBIE CBS3H

Ne pa3nenoB qaHHOUW MUCIMIUIAHEL, 1711 KOTOPBIX
HE00XO0IMMO U3YYeHHE 00eCTIEUUBAIOIINX U
Ne Hanmenosanue uCiummsn 00eCTeYMBaEMBbIX TUCITUILTHH
1 2 3 4 5
[TpenmecTByroUE TUCITUTUTMHBI

1 |T'eoskomorus + +
2 |JlangmadroBeneHue
3 |ITouBoBeneHue
4 | Yuenue o 6uocdepe +
5 | Yuenue 06 armocdepe + +
6 |dusuka +
7 | Xumus + + +
8 | DnexkTpoMarHuTHasi YKOJIOTHS +

[Tocnenyromme TUCIUTIIIUHBI
1 |'maponorus u KIMMaTOIOTUS + + + + +

5.4. CooTBeTCTBHE KOMIIETEHIUI, GOPpMUPYEeMbIX NPU U3Y4YE€HUH TUCIUIINHDBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMMETEHIUH, (POPMUPYEMBIX MPH WM3YYEHUH AWCIUIUIMHBI, ¥ BHUJIOB 3aHATHA
MIpEICTaBIICHO B Tabnuie 5.4
Tabnuma 5. 4 — CooTBeTCTBHE KOMIETEHIMH 1 BHJIOB 3aHATHH, OPMUPYEMBIX MTPHU U3YUEHUH TUCIIUILIH -
HBI

Bunrl 3anstuit

@DopMBI KOHTPOJIA

Kommerenrmmn
Jlexmuu

+ | IlpakTudeckue 3aHATHS
+ | JlaboparopHbie 3aHATHUS
+ |CamocrosTenpHas padoTa

IIK-18 + Koncnekr caMonoaroToBKu,
3ammTa otdyera, OTYET MO
nmabopaTopHOil padoTe,

Omnpoc Ha 3aHATHAX, TecT

6. UnTepakTuBHBbIE MeTOABI M (OPMBI OPraHM3aluu 00yYeHust
He npenycmorpeno PYII

7. JIaGopaTopHBIH NPAKTHKYM
Copeprkanue 1a00paTopHBIX pabOT mpuBeneHo B Tadmue 7.1.
Tabnuna 7. 1 — Conepskanue 1abopaTopHbIX paboT

HasBanus paznenos Coneprxanue 1ab0paTopHBIX paboT

TpynoeMkocCTb,
q
dopmupyeMbIie
KOMIIETEHIIUHN
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5 cemecTp

2 EcTecTBEHHBIE U UCKYCCTBEHHBIE I'paBuTalnOHHOE OCAXKICHHUE B3BEILIECH- 8 [IK-18
reo(u3nuecKue mos HBIX YacTUI3alIUTa OKPY>KAIOILIEH cpebl
OT AeicTBUS (PU3UUECKUX MOJeH
Hroro
3 l'eoxumus 3emnu [Ipumenenne pH B kauecTBe KpuTepus 4 [IK-18
OLIEHKM Ka4eCTBa pacTBOPOB IPUPOIHOTO
U TEXHOTEHHOTO IIPOUCXOKACHUS
N3mepeHne MoBEepXHOCTHOIO HATSKEHUS 4
pactBoperHoro [TAB B BOTHBIX 00BbEKTaX
Hroro
4 Murpanuus XMMHUYECKHUX 31eMEHTOB | OTBITHI ¢ MaTepralaMyu IPUPOJHOTO U 4 IIK-18
Y TEOXUMUYECKasi CTPYKTypa TEXHOT'€HHOTO MPOUCXOKICHUS
nanAwagros MarepuanbHblil 6ajiaHC mpolecca nepe- 8
HOCa MacChl DHEPreTUUECKUI OamaHc
IIPOLIECCOB IIEpPEHOCA
Hroro 12
5 buoreoxuMn4yecKkui KpyroBopor Pacuer 3arpsi3HeHus 1104B IPU BHECEHUU [IK-18
BEIIECTB B JIaHAmadTax ynoopeHuit
Hroro 4
Hroro 3a cemecTp 32
8. [IpakTHYecKue 3aHATHUS
CopeprkaHue MpakTUYECKUX padoT MpuBeAeHO B Tabmuie 8. 1.
Tabnuua 8. 1 — ConepkaHue NpakTUYECKUX padoT
g v =
=) A =
2 =
Z > 5
HasBanus paznenos CopepxaHue MpakTUYECKUX 3aHATUI s T &5
- 2 £
2 X
= S
5 cemecTp
1 Ilpenmet u ocHOBHBIE HampaBiieHus1 | DU3MKO-XMMHUYECKHE CBOMCTBA BELIECTBA 2 [K-18
M3YYEHUA TCOXUMHUU U reo(pu3uKu Vroro
OKpY’Karollen cpebl
2 EcTecTBEeHHbIE U UCKYCCTBEHHBIE dusnueckue CBONCTBA BEHIOPOCOB, COPO- 2 IIK-18
reopU3nIeCcKre Mo COB U OTXOJ/I0B
Hroro 2
3 T'eoxumust 3eMau Kontpons 3arps3HeHust arMocpepHOro [IK-18
Bo3ayxa.KoOHTpoIIb 3arpsi3HEHUS BOJHBIX
00bexToB.KOHTpOIIb 3arpsi3HEHUS MTOYB.
Hroro
4 Murpanys XuMU4eCKUX 3JIEMEHTOB | DU3UKO-XUMHUS JUCIIEPCHBIX CUCTEM U TIK-18

U TEOXUMHUYECKasl CTPYKTypa
naHAmadTOB

MMOBEPXHOCTHBIE sIBIEeHUsICOpPOIIMOHHBIE U
muhy3MOHHBIE TIPOIIECCHI

SIBneHust mepeHoca B OKpyXarouien cpeie

OcHoBbl 1 Py3nOHHBIX (MACCOOOMEH-
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HBIX) IIPOILIeCCOBINIEKTpOPU3NUECKIE

IIPOLIECCHI

Hroro 10
5 buoreoxuMn4yecKuii KpyroBopot buoxumuyeckue npouneccol 2 [IK-18
BEILIECTB B JIaHAma(Tax Wroro 2
Hroro 3a cemecTp 22

9. CamocTrosiTeqbHasi paboTa
Bunbr camocTosiTenbHOI paboThI, TPYAOEMKOCTh U (hOPMHUPYEMbIe KOMIIETEHIINU TIPEICTABICHBI B
tabmme 9.1.
Tabnmua 9.1 - Bunel caMocTosTenbHON paboThI, TPYA0EMKOCTh U (hopMHUpyeMble KOMITETEHIIUH

Buner camocTosITEILHON

DdopMBI KOHTPOIA
paboTbl p P

Ha3zBanus paznenos

TpynoeMkocTh
q
dopmMupyembie
KOMTIICTCHITUHI

5 cemecTp

[\

1 IIpenmeT 1 ocHoBHbIe | [loAroToBKa K mpakTHye- IIK-18 Onpoc Ha 3anarusx, Tect
HaIpaBJICHUS U3YUYCHUS CKHUM 3aHATUAM, CCMHUHA-
TE€OXUMHUU U TeOPU3UKH | paM

OKPY’KAKOLLEH CpeIbl

[IpopaboTka JIEKITMOHHOTO 1
Marepuana

HUroro

2 EcrecTBeHHbIE U ITonroroBka K nmpaxkruye- 2 |IIK-18 Omnpoc Ha 3aHsaTHAX, OT-
UCKYCCTBEHHBIE CKHUM 3aHATUSAM, CEMUHA- 4eT 10 JJabopaTopHOH pa-
reo(hu3nUeCKue mos pam oote, Tect

[ToaroToBka k mpakTuye- 2
CKHUM 3aHATUAM, CCMHUHA-
pam

[IpopaboTka JIEKITMOHHOTO 1
Marepuana

OdopmieHHE OTYETOB 10 4
naboparopHbIM paboTam

Htoro

3 I'eoxumust 3emnn Ilonroroska K nmpaxkruye- 6 |IIK-18 3amuTa otyera, KoHcnekr
CKHUM 3aHATUSAM, CEMUHA- CaMONOATrOTOBKH, OTUeT
pam o nmaboparopHoii pabote,
Tect

CaMocTosTeNbHOE U3yUe- 12
HHE TeM (BOTIPOCOB) TEOpe-
TUYECKOH 4acTu Kypca

[TpopaboTka JIEKITMOHHOTO 2
Marepuasia

OdopmiteHre 0TYETOB TI0 4
naboparopHbIM paboTam

OdopmiteHre 0TYETOB TIO 4
nabopaTopHBIM paboTam
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Uroro 28
4 Murpauusa xumuueckux |Ilogroroska k mpakruue- 2 |IIK-18 Koncnexkr camonoaroros-
JJIEMEHTOB U CKUM 3aHATUSAM, CEMUHA- ki, Onpoc Ha 3aHATHSX,
reOXUMHYECKas pam OTuet o nmaboparopHOit
CTpYKTYypa JIaHamadToB TTO/ITOTOBKA K MPaKTHIE- 2 pabore, Tect

CKUM 3aHATHSM, CEMUHA-

pam

CaMocTosiTeNnbHOE U3yye- 12

HUE TeM (BOMPOCOB) Teope-

THYECKOM 4acTH Kypca

[TpopaboTka JIeKIIMOHHOTO 1

Marepuana

OdopmieHne 0TYETOB 10 4

JabopaToOpHBIM paboTam

OdopmiteHne 0TYETOB TIO 4

nabopaTopHBIM paboTam

Hroro 25
5 buoreoxumnueckui ITonroroska K nmpaxkruue- 2 |IIK-18 Omnpoc Ha 3aHsATHSAX, OT-
KPYTOBOPOT BEILIECTB B CKUM 3aHATHUSAM, CEMUHA- 4eT 1o J1abopaTopHoil pa-
maramadTax pam oote, Tect

[IpopaboTka JIEKITMOHHOTO 1

Marepuaia

OdopmieHne 0TYETOB 0 4

nabopaTopHBIM paboTam

Utoro 7
Hroro 3a cemecTp 72

[lonroroBka K 3K3aMeHY 36 DK3ameH
Hroro 108

9.1. Tembl 1JI1 CAMOCTOSITEJILHOIO U3YUEHHUS TEOPETUYECKOIN YacTH Kypca

1. Tlpupoanble U TEXHOT€HHbIE T€OXMMUYECKIE aHOMANINU. [ eoxumMudeckue 6Gapbepsl.
2. ®usuKo-XUMHUYECKHE, MEXaHUUECKHE, OMOTEOXUMHUYECKHE U TEXHOTEHHbIE Oapbephl.
3. Cucrtemaruka reOXUMHUYECKUX 0apbepOB M BH]IBI aHOMAIUH.
4. Teoxumuyeckue KiIacCUPUKAIUN XUMUYECKUX IIEMEHTOB.
5. Teoxumuueckass HEOIHOPOAHOCTh OMOC(EPHI U MPUPOTHBIX 30H.
6. 3arps3HEeHHE BO31yXa.
7. 1lapHUKOBBIE ra3bl.
8. Jlerpamaius 030HOBOTO CJIOSI.
9. KucnotHble ocagku.
10. ArmocdepHbIif a3p0307Tb.
11. 3arpszHenue ruapocdepsl.
10. KypcoBasi paGora
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa JJisi OlEHKH yCIIeBaeMOCTH CTYICHTOB

11.1. BanabHbIe OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabauna 11.1 — baapHbIC OIEHKH JIJIsl DJICMEHTOB KOHTPOJIS

OneMeHTHI yueOHOU MakcumanbHbII MakcumanbHbII MakcuManbHbIN Bcero 3a
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0aJuT 3a rmepuos
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
JESITETbHOCTH mexny 2KT u Ha cemMecTp
Hauana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
5 cemecTp
3amura oTueTa 5 5 5 15
Koncnekr camornoaroros- 5 5 5 15
KH
Onpoc Ha 3aHIATUSAX 3 3 4 10
Ot4er o maboparopHOiA 5 5 15
pabote
Tect 5 5 5 15
Hroro makcumym 3a nepu- 23 23 24 70
on
DK3aMeH 30
Hapacraromum ntorom 23 46 70 100
11.2. IlepecyeT 0aJ1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 0anyoB B OIICHKH 32 KOHTPOJIbHBIC TOUKHU TpeACTaBieH B Tadnume 11.2.
Tabmuma 11. 2 — [TepecueT 6AJIJIOB B OIICHKH 32 KOHTPOJIBHBIC TOUKH
banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHON cyMMbI OaioB Ha aaty KT 5
Ot 70% 10 89% oT MakcuManbHON cymMMbI OaioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasibHOI cymmbl 6aiioB Ha aaty KT 3
< 60% ot MakcuMalIbHOW cyMMBbI O6autoB Ha aaty KT 2

11.3. IlepecyeT cyMMbI 02J1710B B TPAAUIIMOHHYIO M MEKTYHAPOIAHYIO OLEHKY
[lepecyer cymmbl OamioB B TPAJUIIMOHHYIO M MEXIYHAPOAHYIO OICHKY IPEICTaBlIeH B Ta0JHIIe
11.3.

Tabmuma 11. 3 — [TepecueT cyMMBI 6aJUIOB B TPAJAUIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

HroroBas cymma 6asmios,
Onenka (I'OC) YUHUTBIBAET YCIECIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTAMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (odenp xoporiio)
4 (xopor110) (3a4TeHO) 75 - 84 C (xopor1i0)
70 - 74 D( )
TOBJIETBOPUTEIIEHO
3 Y ) 65 - 69 ’ P
TOBIIETBOPUTENBHO) (3a4TEHO
Y P 60 - 64 E (mocpenctBenHo)
2 (HCYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)
3a4TEHO)

12. YueOHO-MeTOAUYeCKOE U MH(OPMAIITUOHHOE o0ecTieyeHHe TUCIMIINHBI

12.1. OcHoBHas JqUTEpaTypa
1. Beromxkun, A.I. OCHOBBI NPOLIECCOB MHKEHEPHOM SKOJOrMM. Teopus, MpuUMepsl, 3a1a4u. +
CD. [Onextponnsiii pecypc| — Onekrpos. naH. — CII6. : Jlanp, 2014. — 512 c. — Pexxum nocrtyna:
http://e.lanbook.com/book/45924 3arm. c JKpaHa. [DneKTpOHHBIN pecypc]. -
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http://e.lanbook.com/book/45924

2. CanoBHuKOBa, JIrtonmuina KoHCTaHTHHOBHA. DKOJIOTHS M OXPaHa OKPYKAIOIIEH CpeIbl MPU XH-
MHYECKOM 3arpsi3sHeHuu : YuebHoe nocobdbue ais By3oB / JI. K. CagoBuukosa, /1. C. Opnos, 1. H. Jlo3a-
HOBCKasl. - 3-¢ u31l., nepepad. - M. : Beicmras mkoma, 2006. - 333 c. (Hanuuue B 6ubmorexke TYCVYP - 50
9K3.)

3. CanoxnukoB, FOpuit AnexcanapoBud. PagmoakTUBHOCTb OKpyXkaroiieil cpenbl. Teopus u
NpakTUKa : yueOHoe U yuyeOHo-MeToandeckoe nocodue mis By3oB / FO. A. Canoxnukos, P. A. Anues, C.
H. Kanmeikos. - M. : BUHOM. Jlaboparopus 3uanuii, 2006. - 286 c. (manuune B 6ubmuorexke TYCVYP -
20 9K3.)

12.2. lononHuTEIBHAS JTUTEPATYpPa

1. Anekceenko, Bnagumup AnekceeBud. JKusHenesTenpHOCTh U Ouocdepa : yueOHOe TocodOune
1uist By30B / B. A. Anekceenko. - M.: Jloroc, 2005. - 229 c. (manuune B 6ubnnorexke TYCVYP - 20 2k3.)

2. Tpyxun, Bnagumup Unbuy. OOwias u skosoruveckas reopusnka : YueOHuk /uid By3oB / B. 1.
Tpyxun, K. B. Ilokazees, B. E. Kynuupsin; MockoBckuii rocynapcTBeHHblN yHuBepcuTeT uM. M. B. Jlomo-
HOCOBa. - M. : @usmatiut, 2005. - 569 c. (Hanuuue B 6ubiamoreke TYCVYP - 20 9k3.)

3. Kysuenos, Bragumup BanepseBnu. ®@usnka 3eMHbIX KaTacTpoduiyeckux sBieHuil : MoHorpa-
¢us / B. B. Ky3nenos ; pen.: A. C. AnekceeB; Poccuiickast Akanemus: Hayk, Cubupckoe otaenenue. - Ho-
BocuOupck : Hayka: Cubupckoe otaenenue, 1992. - 92 c. (nanuuue B oubnanoreke TYCYP - 1 3k3.)

4. Acradnena, Jlrogmuna CepreeBHa. DKoorudeckas XuMus : YUeOHUK i cpenHero npodec-
cuonanpHOTO oOpazosanus / JI. C. ActadreBa. - M. : Academia, 2006. - 222 c. (Hanuuue B OuOIMOTEKE
TYCYP - 30 3k3.)

12.3. YueOHO-MeTOAMYECKOE TOCO0HE U TPOrPaMMHOe ol0ecrnedyeHue

1. DUBHKO-XUMHUYECKHUE OCHOBBI IKOJIOTHH: METOANUECKHE YKa3aHus K Ja0OpaTOPHOMY MPAKTH-
KyMY JUIS CTYJI€HTOB CIIEIIMATILHOCTH «DKOJIOTHS U Mpupojononb3oBanue» / Ekumona U. A. - 2013. 83 c.
[DnexTponHbIii pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3386, cBOOOTHBIN.

2. DOU3MKO-XUMHUYECKHE OCHOBBI IKOJIOTUU: YUeOHO-METOAMUYECKHM KOMIUIEKC MO JUCHUIUIMHE
«DUBUKO-XUMUYECKHE OCHOBBI DKOJIOTHI» TIPEAHA3HAYEH /ISl CTYICHTOB, 00y4YaIONIUXCs IO CIEIUATBHO -
cTH «IKOJIOTHS B pupoonoiab3oBanuey». / EkumoBa U. A. - 2013. 43 c. [DnekTpoHHbIi pecypc] - Pexxum
noctyna: http://edu.tusur.ru/publications/3385, cBOOOTHBIIA.

3. XuMHyecKHe METOJbl KOHTPOJS OKpYyKarolel cpeapl: MeTtoanueckue yKka3aHus Mo MpaKTh-
YECKUM M CEMHHAPCKUM 3aHATUSM JUIS CTYICHTOB HAIlpaBJICHUs MOArOTOBKH: «TexHocdepHas Ge3omac-
HOCTB», «DKOJIOTHS U MPUPOAOTIONb30BaHne» / Mununa M. B. - 2014. 24 c. [DnekrponHsIil pecypc] - Pe-
UM poctyna: http://edu.tusur.ru/publications/4071, cBOOOIHBIA.

4. XumuueckKue METOJIbl KOHTPOJIS OKpYKarolel cpeasl: MeToanueckue ykazanus K Jabopartop-
HOMYy TmpakTukyMy / Mwuuuna M. B. - 2012. 55 c. [DnekrponHsiii pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/1922, cBoOOIHBI.

5. XuUMHYECKHE METOJbI IKOJIOTUYECKOTO KOHTPOJIS: YUueOHO-METoAn4YecKoe nocodue mo opra-
HU3AIMH CaMOCTOsATENbHOM paboTel / Mununa M. B. - 2012. 20 c. [OnekTponHbiii pecypc] - Pexxum mo-
cryna: http://edu.tusur.ru/publications/1934, cBoOGOIHBIH.

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO CIIPABOYHBIE U MIOUCKOBbIE CHCTEMBI
1. https://yandex.ru/ - mouckoBas cuctema SAHaeKc
2. http://elibrary.ru/ - Hay4yHas >nekTpoHHas oubnuoreka Elibrary.ru.
3. https://e.lanbook.com - snexTponnas oubnuoreunas cucrema "Jlaus"

13. MarepuaibHO-TeXHMYECKOe 00ecrieyeHue TUCIUIIMHBI
MynbTuMenuitHas ayAuTopusi, KOMIIBIOTEPHBIN KJIacc, XUMHUecKast 1aboparopus

14. ®oH OLIEHOYHBIX CPEACTB
@OH/[| OLIEHOYHBIX CPEACTB PUBEAEH B IPUIIOKEHUH 1.

15. MeTonnuyeckue peKOMeHIANMUM 110 OPraHU3ANMUN U3YUYEeHH S TUCIHILTHHBI
be3s pexoMmennanuii.
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Ipuiaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUSA U HAYKU P®
®enepabHOE TOCYIAPCTBEHHOE 0I01KeTHOEe 00Pa30BaTe/IbHOE YUPEekKIeHHe BhICIIEro 00pa3oBaHus

«TOMCKUI TOCYJAPCTBEHHGIM YHUBEPCUTET CUCTEM
VYITPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[IpopekTop o yueGHO# padboTe
I1. E. Tposin
«_» 20 r

®OHJI OLIEHOYHBIX CPEJCTB I10 YYEBHOU JUCLHUIIIMHE
I'eoxumus 1 reopusuka OKpy:Kaloei cpeasl

VYpoBeHb 00pa3oBaHus: BbicIIee 00pa3oBaHue - fakajaBpuar

HampaBnenue noaroroBku (cnernuanbHOCTh): 05.03.06 IKko10THs1 M IPUPOIOTIOJIL30BAHNE
HanpasnenHocTh (poduis): IKOIOTHS U PUPOAONOJIH30BAHUE

®opma o0yueHUs: OUHAas

®akynpereT: PK®, PainokoHCTpyKTOPCKH haKyabTeT

Kadenpa: PATIM, Kadeapa paanod1eKTPOHHBIX TEXHOJIOTHI ¥ IKOJIOTHYECKOT0 MOHUTOPHHTA
Kypc: 3

Cemectp: 5

YueOnslii 1an Habopa 2013 roxa

Pa3zpaboTunku:
— pgoueHT kad. POTOM Hecmenosa H. H.

DK3aMeH: 5 cemecTp

Tomck 2016
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1. BBenenue

®onp onenounsix cpeacts (POC) sBiseTcs npuiokeHHeM K padodeil mporpaMMe AUCHUIUINHBI
(pakTUKU) U TPEACTABIAET COOONW COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuasioB (TUIIOBbIE
3a1a4M (3aaHus1), KOHTPOJIbHBIE PA0OTHI, TECTHI U JIp.) M METOJIOB UX MCIIOJIB30BAHUS, IPEIHA3HAUYCHHBIX
IUTSL U3MEPEHUS YPOBHSI IOCTHKEHUS CTYJICHTOM YCTAHOBIIEHHBIX PE3YJIbTaTOB O0YUECHHUS.

®OC no pucuuIuivHe (MIPaKTUKE) UCIOJIBb3YeTCs MPU MPOBEICHUH TEKYIEro KOHTPOJIS yCIlieBae-
MOCTH U ITPOMEKYTOYHON aTTecTaluu CTYCHTOB.

[Tepedenp 3aKpeIUICHHBIX 32 TUCIMILTHHON (IPAaKTUKOM) KOMIIETEHIIMH NpUBeeH B Tabnuue 1.
Tabauna 1 — IlepeueHpb 3aKpEIUICHHBIX 33 JUCITUIIMHON KOMIIETEHITUN

Kon

DopMyarpoBKa KOMIIETEHLIUU

Otansl GOopMUPOBAHHS KOMIIETEHLIUH

IIK-18

BJIa/ICHUEM 3HAHUSIMU B 00JIACTU TEOpeTUYE-
CKUX OCHOB T'€OXUMUH U T€O(DHU3UKU OKPYKaI0-
e cpenbl, OCHOB MPUPOAONOIB30BaAHMS, KO-
HOMUKH MPUPOAOTIONH30BAHUS, YCTOHYMBOTO
pa3BUTUA

JlomkeH 3HaTh TEOPETUYECKHE OCHOBBI
T€OXUMUU U TeOPU3UKH OKPYKAIOIIEH Cpe-
JIbI, METO/IbI TEOXUMHUYECKUX U Teopusnye-
CKUX UCCIIEIOBaHUI; 3aKOHOMEPHOCTH (u-
3UYECKUX SIBICHUN U XUMUYECKUX MpoILiec-
COB B OKPYXKAIOIIEH Cpesie Mo BO3ICH-
CTBHEM €CTECTBEHHBIX U aHTPOIOTECHHBIX
dakropoB; buoreoxumudeckue uaeu B.U.
Bepnazckoro o Beayiei poiu )KUBOTO Be-
ecTBa B pOPMUPOBAHHH KOMIIOHEHTOB
reorpaguyeckoi 000J0UKH 3eMITH; 3aK0-
HOMEPHOCTHU MUTPALlUU XUMHUYECKUX 3JIe-
MEHTOB B Onocepe, TCOXUMHIO TTPUPO/I-
HBIX U TEXHOT€HHBIX JTAaHIIa(TOB; BO3-
MO>KHOCTH HUCIIOJIb30BaHUS T€OXUMUYE-
CKUX U re0(hU3NIECKUX JAHHBIX JUIS
KOHTPOJIS, POTHO3UPOBAHUS U YIIpaBIie-
HUS COCTOSIHUEM OKPYKAIOLIEH Cpelbl;
JlomkeH yMeTh IPUMEHATDH Ha MPAKTUKE
TEOPETUUYECKUE OCHOBBI T€OXUMHHU U T'€0-
(bU3HUKYN OKpYXaIoIeH cpelibl, METO/IbI T'€0-
XMUMUYECKHX M re0(pU3NIECKUX HCCIe0Ba-
HUH; UCIONb30BATh JJISl PELICHUS 3KOJIOTH-
YeCKHUX Mpo0JIeM 3aKOHOMEPHOCTH (HU3HU-
YEeCKHUX SIBIICHUN U XUMUYECKHUX MTPOLIECCOB
B OKPY’KaIOILEeH cpezie; IPUMEHSTh T€0XH-
MUYECKUe U reopU3ndecKue TaHHbIe IS
KOHTPOJIsl, IPOTHO3UPOBAHUS U YIIpaBIie-
HUS COCTOSIHUEM OKPY>KaroIlel CpeIbl;
JlomkeH BiaieTh TEOPETUUECKUMH OCHOBA-
MU T€OXUMUU U re0(U3UKU OKpYKaroLIei
Cpelbl, METOIaMU T€OXUMUYECKUX U I'€0-
(bu3NYECKUX HCCIe0BaHUI; 3aKOHOMEPHO -
CTSIMH (PH3UYECKUX SBICHUH U XUMHYE-
CKHUX IPOIIECCOB B OKPYKaIoIlel cpee
10J] BO3/ICHCTBUEM €CTECTBEHHBIX U AaHTPO-
MOTEHHBIX (PAKTOPOB; OMOTCOXUMHYECKH-
mu uaesmu B.W. BepHaackoro o Bexymen
POJIH KUBOTO BellecTBa B ((OPMUPOBAHUU
KOMIIOHEHTOB reorpaduieckoil 000I09Ku
3emiii; METOAaMU KOHTPOJIS, IPOTHO3UPO-
BaHUS U YIIPABJICHUS COCTOSIHUEM OKpYXa-
IOLLEH Cpe/ibl C UCIIOIb30BAHUEM T€OXUMHU-

CornacoBaHa Ha noptane Ne 6477

14



YCCKUX U l"eO(i)I/ISI/I‘leCKI/IX JaHHBIX,

OO01e xapakTepUCTUKU MOKa3aTejae M KpUTEpHEB OLIEHMBaHMs KOMIIETEHIMI Ha BCeX 3Tamax
IpUBEJIEHBI B TabnuIe 2.
Tabnuna 2 — O0mmue XapakTepUCTHKH M0Ka3aTreaed  KpUTEpUeB OLIEHUBAHUS KOMIIETEHIIU IO Taram

Iloka3arenu u
KpUTEPUU

3HaTh

YmeTn

Baaners

OTM4HO (BBICOKHI
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETUYECKUMH 3HAHH-
SIMU B TIpe/ieNax u3y4dae-
MOl 0651aCTH ¢ TOHUMaHHU-
€M IpaHul] IPUMEHUMOCTH

OO6nanaer AMana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Uil Pa3BUTHUS
TBOPYECKUX pEelIeHU, ab-
CTparupoBaHus MpoodIemM

Kontponupyet padoty,
MTPOBOJIUT OIICHKY, COBEP-
IIEHCTBYET JEHCTBUS pa-
0O0TEI

Xoporo (6a30BbIit

3HaeT (paKThl, IPUHIUIIGI,

O0magaeT quana3oHOM

EepeT OTBCTCTBCHHOCTD 3a

Cocras

3aga4d

2 Peaan3zanus KoMIeTreHuii

2.1 Komnerennus ITK-18
I1K-18: BnageHneM 3HaHUSIMH B OOJIACTH TEOPETUYECKUX OCHOB T€OXMMHUHU U TeO(U3UKU OKpYyKa-
IOIIEeH CpeJibl, OCHOB MPUPOIOTIOIB30BAHUSI, SKOHOMUKHU TTPUPOIOIOIb30BAHUS, YCTOMYHBOTO PA3BUTHSI.
J{nst hopMupOBaHUS KOMIIETEHITUN HEOOXOIMMO OCYIIECTBUTH PSIT ATAINOB. DTarbl (HOPMHUPOBAHUS
KOMIETECHIINH, IPUMEHSEMbIE JJII STOTO BHJIbI 3aHATUN U HCIOJB3YEeMBbIE CPEICTBA OIEHUBAHUS TPE] -
CTaBJIEHBI B Ta0IUIIE 3.
Tabmuma 3 — Dtansl GOpMUPOBAHUS KOMIIETSHIIMH U UCTIOIh3yEeMbIE CPEICTBA OIICHUBAHUS

3Harh

Ymers

YPOBEHB) MPOIIECCHI, OOIINE TIOHS- | TPAKTHYECKUX YMCHH, 3aBepIICHHE 33/1a4 B HC-
THS B IIPEJeNiaX u3ydae- | TPeOyeMBbIX JJIsl pEIICHUs | CIICIOBAHUH, IPUCIIOCA0-
MOM 00/1acTH OTIPENICTICHHBIX MPOOJIEM B | JIMBAET CBOC IMOBEICHHE K

00J1aCTH MCCIIETOBAHUS 00CTOSITETLCTBaM B pellie-
HUU Npo0iIeM

VYnosnetBopurens- |O6namaer 6a3oBeiMu 00- | OOMagaeT OCHOBHBIMHU PabotaeT npu npsiMmom Ha-

HO (TTIOPOTOBBIN IIIAMH 3HAHUSIMHI YMEHHSIMH, TPeOyeMbIMH | OJTFOJICHUH

YPOBEHD) JUTSL BBITIOJTHEHHMSI IIPOCTHIX

Brangets

Copeprxanue 3Ta-
OB

TEOPETUYECKUE OCHOBBI
TE€OXUMHUHU U TeOUUKH
OKpY’Karollen cpe/ibl, Me-
TOJIbI TEOXUMUYECKUX U
reopU3NIeCKIX HCCIeI0-
BaHUI; 3aKOHOMEPHOCTH
(U3HYECKHX SBICHUN U
XUMHYECKHUX MPOIECCOB B
OKpY’KaroIlIEeH cpelie mox
BO3/ICICTBHEM €CTECTBEH-
HBIX ¥ aHTPOIIOTEHHBIX
(hakTOpOB; OMOTEOXUMUYE-
ckue uneu B.W. Bepnan-
CKOTO O BeIylIei ponu
YKUBOTO BelIeCcTBa B op-
MUPOBAHUU KOMIIOHEHTOB
reorpaduyeckoii 0005104-
KU 3eMJIH; 3aKOHOMEPHO-
CTH MHUTPAIMNA XUMHYE-
CKHX 3JIEMEHTOB B OMO-
chepe, TEOXUMUIO TTPU-
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IIPUMEHATH Ha IPAKTHUKE
TEOPETUYECKUE OCHOBBI
TeOXUMHH U Te0()U3UKH
OKpY’Karolle cpeapl, Me-
TOJIbl TEOXUMUYECKUX U
reo(pu3nIeCcKUX UCCIeN0-
BaHMIT;, NCIIOJIH30BATh IS
pELIEHNS DKOJIOTMYECKUX
po0IeM 3aKOHOMEPHOCTH
(bu3nUecKUX SIBICHUNA U
XUMHUYECKHUX IPOLECCOB B
OKpY’Karollel cpeae; Npu-
MEHSATh T€OXUMUYECKHUE U
reo(pu3nUeCcKre JaHHbIC
JUIs. KOHTPOJIS, IPOTHO3U-
POBaHHUS U yNIPABICHUS
COCTOSIHHUEM OKPYKAIOLIEeH
cpensl

TEOPETHUYECKUMU OCHOBA-
MU T€OXUMUU U reoPu3u-
KU OKPYKAIOLIEH CPEIbl,
METOJaMH T€OXUMHUYECKHUX
U reo(hU3NYEeCcCKUX uccie-
JIOBaHUI; 3aKOHOMEPHO-
CTSIMH (PU3UYECKUX SIBIIE-
HUN U XUMUYECKUX MIPO-
LIECCOB B OKPYKAIOLIEH
Cpele Mo BO3/eiicTBHEM
€CTECTBEHHBIX U aHTPOIIO-
TeHHBIX ()aKTOPOB; OHMO-
TC€OXUMUYICCKUMU UICSIMH
B.N. Bepnaackoro o Beny-
LIEH POJIH KUBOTO BELIE-
CTBa B JOPMHUPOBAHUH
KOMIIOHEHTOB Teorpagu-
yeCKOl 000I0YKH 3eMIIH;
METOJIaMU KOHTPOJI,
MIPOTHO3UPOBAHUS U
YIpaBJICHUS] COCTOSTHUEM
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POJIHBIX ¥ TEXHOTCHHBIX
JaHAmaPTOB; BOZMOXKHO-
CTH UCTIOJIb30BaHUS T€0-
XUMHUYECKUX U Te0Pu3u-
YECKUX JAHHBIX JUIS
KOHTPOJISI, POTHO3UPOBA-
HUSI U YIIPABIICHHS COCTOSI-
HUEM OKPYKAIOUIEH CPEbI

OKpY’Karolei cpefbl ¢ uc-
MOJIb30BAaHUEM T€OXHMHU-
YEeCKUX U reo(hru3nueCcKux
JTAHHBIX

Bunwl 3austuit

* IlpakTnueckue 3aHs-
THS;

» JlaGopaTopHbie 3aHs-
TUS;

o Jlexnun;

* CamocTrosATenbHas pa-
oora;

* JloaroroBka Kk 3K3ame-

HY,

* [lpakThueckue 3aHs-
THS;

 JlaGopaTtopHbIe 3aHsI-
THS;

o Jlexnnu;

* CamocTosiTenbHas pa-
oora;

* IloaroroBka K 3K3ame-

HY,

* JlaGopartopHble 3aHs-
THS,
* CamocTrosTenbHas pa-
6oTa;

Hcnonb3yembie
CpeICTBa OIIEHUBA-
HUS

* Oruer no 1aboparop-
HO¥ pabore;

* Ormpoc Ha 3aHATUSAX;

* KoHcCnekT camonoaro-
TOBKU;

* Ortuet no naboparop-
HOI1 pabore;

* Omnpoc Ha 3aHATHSX;

* KoHcnekt camonoaro-
TOBKU;

* Oruer o maboparop-
HOM1 pabore;
e DK3aMeEH;

» Tecr; * Tecr;
* DK3aMeH; * DK3aMeH;
DopMynTUpOBKa TMOKa3aTeNe W KPUTEPUEB OIEHWBAHMS JAHHOW KOMIIETEHIIMU TPUBEIICHA B Ta-
onmie 4.
Tabauma 4 — Ilokazarenu ¥ KpUTEPUH OIEHUBAHUS KOMIIETEHIIMY Ha dTamax
Cocrasn 3HaTh VYMmeTh Bnanets
OTINYHO

(BBICOKHUI YPOBEHB)

* TEOPETHYECKHUE OCHO-
BbI T€OXUMHHU U Te0Pu3U-
KM OKPYXXarouIlen cpeapl,
METO/Ibl TEOXUMHUYECKUX
U reo(hU3NIECKUX Ucce-
JIOBaHUI; 3aKOHOMEPHO-
CTH (PU3UYECKUX SBIIC-
HUI 1 XUMHYECKHUX IPO-
LIECCOB B OKPYKAIOLIECH
cpele Moj BO3eicTBHEM
€CTECTBEHHBIX U aHTPO-
MOTEHHBIX (PaKTOPOB;
OHOTeOXUMHUYECKUE UOAEH
B.A. Bepnanckoro o Be-
JyLIEN POJIU KUBOTO BE-
niecTBa B OpMHUPOBAHUH
KOMIIOHEHTOB reorpagu-
YyeCcKoil 000JI0UKH 3eMIIH;
3aKOHOMEPHOCTH MUTpa-
[IUU XUMUYECKUX 3JIe-
MEHTOB B Onocdepe, reo-
XUMUIO IPUPOAHBIX U
TEXHOTCHHBIX JIaHImad-

* IPUMEHATH HA IPAKTU-
K€ TEOPETHUYECKHUE OCHO-
BbI TCOXUMHH U Te0PH3H-
KH OKPY’KAIOILEH CPEbl,
METO/bl TEOXUMUYECKUX
U reo(hu3UYECKUX uccie-
JIOBAHMI;, HCIIOJIH30BaTh
JUIsl PELICHUS DKOJIOr4e-
CKHUX MpOoOJIeM 3aKOHO-
MEPHOCTH (PU3NYECKUX
ABJICHUI 1 XUMUYECKUX
IIPOLIECCOB B OKPYXKaro-
el cpene; NPUMEHATh
reoXMMHYECKue U reopu-
3UYECKHE JaHHbIE AJIs
KOHTPOJIS1, IPOTHO3UPO-
BaHUs U YIIPABIICHUS CO-
CTOSIHUEM OKPY’KaroLEen
Cpelbl;

* TEOPETUYECKUMU
OCHOBaMH I'€OXHMUH U
reo(pU3uKN OKpYKaroIei
Cpelbl, METOIaMH T'€0XH-
MUYECKUX U Teopu3nue-
CKHX HCCIICIOBaHUI; 3a-
KOHOMEPHOCTAMU (U3U-
YECKHX SBICHUH U XHUMHU-
YEeCKUX MPOIIECCOB B
OKpY’KaroIiei cpeze mox
BO3/JICICTBUEM €CTe-
CTBEHHBIX M aHTPOIOTEH-
HBIX (pakTOpOB; OHOTEO-
XUMHUYECKUMH UJICSIMU
B.M. Bepnanckoro o Be-
JyIIeil posu >KUBOTO Be-
mecTsa B popMupoBaHUU
KOMITOHEHTOB reorpadu-
YECKOM 000JIOUKH 3eMIIH;
METOZaMH KOHTPOJIS,
IPOTHO3UPOBAHUS
YIIPaBJICHUS COCTOSTHUEM
OKPY’KAIOLLIEH CpelIbl C
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TOB; BOBMO>XHOCTH HC-
MI0JIb30BaHUS T€OXUMUYE-
CKUX M reo(pu3ndecKux
JAHHBIX JIJIs1 KOHTPOJIS,
MIPOTHO3UPOBAHUS U
YIPaBIEHUS COCTOSHUEM
OKpYXarOIlel Cpebl;

UCTIOJIb30BaHHEM T€OXH-
MUYECKUX U Teodr3mue-
CKUX JIaHHBIX;

Xoporo (6a30BbIit

¢ TCOPECTUYCCKHUE OCHO-

* IPUMEHATH HA NIPAKTU-

* TEOPETHYECKUMU

METO/Ibl TEOXUMHUIECKUX
1 Te0(hU3NIECKHUX HUCCIIe-
JIOBaHUM;

YPOBEHB) BbI TCOXUMHHU U Te0(U3H- | Ke TEOPETHUECKHE OCHO- | OCHOBAMHU '€OXHUMUU U
KU OKPY)KAOIIEH CPEbl, | BBl TCOXHUMHH U T€OPU3H- | TeOPU3UKH OKPYKAIOIICH
METO/Ibl TEOXUMHUYECKUX | KU OKPYXKarollel Cpelibl, | Cpelbl, METOIaMH I€OXHU-
U TeO(PU3NICCKUX HCCTIe- | METObl TCOXUMUYECKUX | MHUYECKUX U reodusmue-
JIOBaHUI; 3aKOHOMEPHO- | U reo(U3NYeCcKUX Ucclie- | CKHUX MCCIIeOBaHUM; 3a-
CTH (U3UYECKUX SIBIIC- JIOBaHU; UCIIOIb30BaTh KOHOMEPHOCTSIMH (pr3H-
HUW U XUMUYECKUX IIPO- | ISl PELICHUS] SKOJIOTMYEe- | YECKUX SIBJICHUN U XUMHU-
LIECCOB B OKPYKAIOLIECH CKHUX MpOoOJIeM 3aKOHO- YECKHUX IIPOLIECCOB B
cpelie Mo/ BO3JCHCTBUEM | MEPHOCTH (PU3UYECKUX OKpYXarollen cpesie 1noj
€CTECTBECHHBIX U aHTPO- SIBJIEHUW U XUMHYECKUX BO3JICVICTBUEM €CTE-
MOTEHHBIX (PAKTOPOB; 3a- | MPOLECCOB B OKPYKaIO- CTBEHHBIX U aHTPOIIOTE€H-
KOHOMEPHOCTH MUT'PALIMM | LIEW CPELE; HBIX ()aKTOPOB;
XUMHYECKUX DJIEMEHTOB
B Onocdepe, reoXumMuto
MPUPOIHBIX U TEXHOI€H-
HBIX JIaHIA(TOB;

VIOBIETBOPUTENBH | ¢ TECOPETUYCCKHUE OCHO- * TIPUMCHSITH Ha MIPAKTH- | * TEOPETUYCCKUMHU

0 (IIOpOroBBIH BbI TEOXUMHH U Te0(PU3H- | K€ TEOPETUYECKHE OCHO- | OCHOBAaMH F€OXUMHUH U

YPOBEHB) KM OKPY)KaIOIICH Cpefibl, | BBl TCOXUMUU U TeO0(hU3U- | TeODU3UKU OKPYKAIOIICH

KU OKpYXaroIlei cpespl,
METOIbI TEOXUMHUYECKHX
U reo(hU3NYEeCcKuX ucce-
JIOBaHUM;

Cpelibl, METOAaMH T'€0XHU-
MUYECKHUX U Teodu3nye-
CKHUX HCCIICHOBAHUIA;

3 TunoBbie KOHTPOJIbHBIE 3aaHUS

Jlis peanu3anuy BBIIENICPEUNCIEHHBIX 3aad 00y4YEeHHs MCIIONb3YIOTCS THUIIOBBIE KOHTPOJbHBIE
3aJJaHUs WIK UHbIE MaTepHalibl, HEOOXOIMMBIE /ISl OLIEHKH 3HAHUI, YMEHUI, HABBIKOB U (UJIM) OIBITA JIe-
ATEJIBHOCTH, XapaKTePU3YIOLIUX 3Tanbl (POPMUPOBAHUS KOMIIETEHLUH B Mpolecce OCBOEHUS 00pa3oBa-
TENBHON IIPOTPaMMBL, B CIEAYIOIIEM COCTABE.

3.1 Bonpochbl HAa cAMONOATOTOBKY
— Ilpuponubie u TEXHOTEHHBIE TEOXUMUUECKUE aHOMAINHU. [ eoxumudeckue 6apbepsl.
— OU3MKO-XMMHYECKHE, MEXaHUICCKUE, OMOTEOXUMUIECKUE H TEXHOTCHHBIC 0aphephl.
— CucremaTnka reOXMMHUYECKUX OapbepOB U BUIbI AHOMAJIHIA.

— Teoxumuyeckue KIacCUpUKAIUN XUMUYECKUX SIIEMEHTOB.

— Teoxumuyeckass HEOTHOPOIHOCTh OMOC(EpPhl U MPUPOTHBIX 30H.
— 3arpsi3HeHue BO3IyXa.

— IlapHukoBbI€ Ta3bl.

— Jlerpamanuus 030HOBOTO CJIOSI.
— Kucnorasie ocanku.

— ArtMocdepHBIii a3p030ITb.

— 3arpssHeHue ruapocdepsl.

3.2 TecToBHBIE 3aJaHUS
— Uro npennoxun b. b. [1o1bI1HOB HCIIONIB30BaTh B KAYECTBE ITIAaBHOTO KPUTEPHSI BbIICICHUS dJI€-
MeHTapHbIX JaHAmadgpToB? 1. OMHOPOAHOCTD JIUTOIOTHYECKOTO cocTaBa. 2. CXOMHBINA XapaKTep YBIaKHE-
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Hus. 3. OIMHAKOBBIN TUN PacTUTENbHOCTU. 4. OQHOPOAHOCTH MOYBHL. JlJI1 KaKMX MPUPOJHBIX KOMIUIEK-
COB XapakTepHa HauOOJbIas IUIOMAAb BBISBICHHS 3MeMeHTapHbIX jaHmmadto? 1. Cremeit. 2. Ily-
cTbiHb. 3. JlecoB. 4. Tynapel. Kakue reoxuMudeckue mokazaTeu XapakTepu3yeT KacKaJHyto JaHamadT-
HO- TeOXUMHUYECKYI0 cuctemy? 5. Kimapku koHIeHTpanmuu U Kiapku paccesHus. 6. Koaddunmuents: pa-
muanbHOU muddepennmanuu. 7. Koapdunumentsr narepanshoil nudpdepennuanuu. 8. Koadduuments
BOJIHOM murpanuu. Kak Ha3pIBaeTcs 3aKOH COAEpalllUi MOJIOKEHHUE O BCEOOIEeM pacCessHUU XUMHYe-
ckux anemeHToB? 1. Knapka-Bepnanckoro. 2. I'onpaqmmvuara. 3. Iepensmana-Inasoscekoit. 10 4. ITonbiHo-
Ba. Kakune xuMuueckue 3JeMeHThl HMEIOT HauOOobIlee pacrpocTpaneHune B 3eMHO# kope? 1. C 4eTHbIM
YHCIIOM MPOTOHOB M HEUTPOHOB. 2. C HEUETHBIM YHCIIOM MPOTOHOB M HEHUTPOHOB. 3. C OOIBIINM U UYeT-
HBIM YHCJIOM MPOTOHOB M HEUTPOHOB. 4. C HEOONBIIMM W YETHBIM YHCJIOM IIPOTOHOB U HEUTpPOHOB. Ka-
KHE€ KOMITIOHEHTHI JIaHAmadTa UMEIOT HauboJbIIee CXOICTBO XUMHUYECKOTO COCTaBa ¢ 3eéMHON Kopoit? 1.
[Tousa. 2. PactutenpHOCTh. 3. AT™MOochepa. 4. Boapl. Kakoii Bug mMurpaiuu siBisieTcsi Hanbosiee CIox-
HbIM? 1. buorennas. 2. Texnorennas. 3. ®uzuko-xumuyeckas. 4. Mexanndeckas. OT 4ero 3aBUCUT MH-
rpamus BemiectBa? 1 OT cTpoenust atoMoB. 2 OT maHAIaGTHO-TEOXUMUYECKUX YCIOBHM. 3 OT BETUYMHBI
kiapka. 4 OT CTpOeHHs aTOMOB U JaHIIIa()THO-T€OXUMHUYECKUX YCIIoBHH. Kakne XuMuyeckue 3JeMeHThI
MOTYT OBITh THIIOMOPGHBIMH? 1. AKTUBHO MUTPHUPYIOIIUE B TAaHHBIX JaHamadTax. 2. AKTUBHO HaKaIlIu-
BAaIOIIUECS B JIAHHBIX JNaHAmadTax. 3. AKTUBHO MUTPUPYIOIIUE W HAKAIUTMBAIOIIMECS B JaHHBIX JIAH] -
madTax U uUMerlue Oobline KiIapku. 4. AKTUBHO MUTPUPYIOLIME U HaKalUIMBAIOIIHMECS B JaHHBIX
naamadTax U UMEIONIMEe MalleHbKHe KiIapku. Kakue BUABI T€OXUMUYECKUX OaphepoB MUMEIOT HaW-
OonpIee 3HaYCHUE sl (POPMHUPOBAHKE 30JI0THIX pocchinei? 1. Mexanudeckue. 2. OU3UKO-XUMUYECKHE.
3. buoreoxummnueckue. 4. Texnorennslie. Kakue reoxuMudecKiue aHoMaauu 0OBIYHO UMEIOT HAauOOJBIIYIO
momaab pacupoctpanenus? 1. [lepsuunbie opeos mectopoxaeHus. 2. Pynnoe teno. 3. BropuuHslii ope-
on paccesHud. 4. Mmeror onnHakoBble pa3Mmepbl. Kakue craTHMcTHYeCKHE OKAa3aTelld COBIAAAIOT MPHU
HOpPMAJIbHOM pacIpeeIeHnd XUMHUECKHX 3JIEMEHTOB B mojacucremax janamadtos? 1. Cpennee apud-
MeTHYecKoe, Moia u Meanana. 11 2. Mona u menuana. 3. Cpennee apudmernueckoe u meauana. 4. Cpen -
Hee apudmeTndeckoe U Moja. M3 Kakux XUMHUYECKHUX AJIEMEHTOB COCTOMT >KMBOE BemiecTBO? 1. BomHbIX
MUIPaHTOB. 2. Bo3aymHeIx MurpanToB. 3. MaionoaBmXHbIX 1eMeHTOB. 4. HepTHBIX ameMeHToB. Kak
Ha3bIBAETCSI TEOXMMHUYECKUN TMOKA3aTeNlb XApaKTEPU3YIOIINM OTHOIIEHUE CONEPkKAHUS DJIEMEHTA B 30J1€
pacTeHUH K €ro COAEpKaHUI0 B TOPHOI MOPOAE U ITOYBE HA KOTOPOH 3TO pacTeHue npouspacraer? 1. buo-
¢unsHOCTHIO. 2. BrotnunocThio. 3. Koaddunuenrom 6uonornyeckoro nomorieHus. 4. Koaddurmentom
OMOreoXMMUYECKOM aKTUBHOCTH. [ 1€ cocpeoToueHa OCHOBHAs Macca kuBoro Bemiectsa? 1. B mecax. 2.
B caBannax u cremsx. 3. B okeanax. 4. Tynape. [[ns kakux nanamadToB XapakTEpHO OJMU3KOE COOTHOIIIE-
HHUe Onomacchl 1 exxeroqHoi npoaykuuu? 1. Jlecusix. 2. bonorusix. 3. Tynapsl. 4. Creneii. Kakas rpynma
nauamadToB 0bMagaeT HanbOobIIe caMmoopranu3amnueil u yctonunBoctbio? 1. Jlecusie. 2. Cremnnbie. 3.
[Tycteinb. 4. TyHapel. B uem 3aximodaeTcst Benymas poiib xKHBOro BemectBa? 1. B oOpasoBanuu mopox ¢
opraHoMop(hHON CTPYKTYpoil U TeKcTypou. 2. B ¢opmupoBaHnu (HU3NKO-XUMUYECKUX YCIOBUN MHUTpa-
[IUU DJIEMEHTOB B JJaHHOW OMOKOCHOU cucteme. 3. B cymmapHOM 3ddekre NesTenpbHOCTH BEIIECTBa 3a
TeOJIOTUYECKYIO UCTOPHIO. 4. B KOHIIEHTPUPOBAHUHN XUMUUYECKUX 3JIEMEHTOB. Kakoil XMMUYECKUI COCTaB
npeo0baaeT B pEUHbIX, TOYBEHHBIX U TPYHTOBBIX BOJAX TYMHIHBIX JaHamadToB? 1. XmopumHo-HaTpue-
BbIH. 2. ['uapokapOoHaTHO-KanbueBbiid. 3. CynbhaTHO-MaruueBbiid. 4. ['uapokapOoOHATHO-HATPHUEBBIN. 12
Kakue reoxumudeckne yciaoBHs XapaKTEpHbI JUIs IieeBbIX BoA? 1. bonbioe conepxanue kuciaopona. 2.
[IpucyrctBue cepoBogopona. 3. bonbInoe comepxanue KUciIopoa u ceporonoposa. 4. OTcyTcTBue cepo-
BOJIOPOJIa U HU3KOE coZiepikaHue Kuciaopona. Kakue rpymnibsl XUMUYECKHE IEMEHTHI JIETKO MUTPUPYIOT B
CHJILHOKHCIBIX Bomax? 1. CBuHen, Medb, adoMuHui. 2. Banaguii, MmomnOaeH, amromunnii. 3. CBuHEI,
KpeMHUH, BaHaauil. 4. Mens, MmonubaeH, cepedpo. B uem 3akiouaeTcst CylecTBEHHOE OTIIMYHE Hoocde -
puI oT 6uochepsr? 1. B u3meHeHnn Pu3NKo-XUMHUECKUX yCIOBUMA. 2. B OrpoMHOM YCKOPEHUH T€OXUMHU -
YEeCKUX IMpoLeccoB. 3. B yBennueHuu 3arps3HEHUN OKpysKarolel cpeasbl. 4. B ncnonb30BaHuM aTOMHOM
sHepruu. UYTo sBISETCS MIaBHBIM MCTOYHHUKOM 3arpsA3HEHHs okpyxarouied cpenbl? 1. [IpomeinuieHHBIE
cToku. 2. BeiOpockl npeanpustuii. 3. TBepabie otxonsl. 4. Bynkanuueckas nesTenbHOCTh. Kakue BHIBI
3arps3HSIONIMX BEIIECTB SBIAIOTCS HambOosnee TokcMuHbIMUA? 1. Ctoku. 2. BwiOpocwl. 3. KommyHass-
HO-OBITOBBIE OTXO/bI. 4. [IpoMbIniuieHHBIE OTXOABI. 111 KaKUX T€OXMMHUECKUX MOKa3aTesIel yCTaHOBICHA
CBs3b Cco 31mopoBbeM uesoBeka? 1. Koaddunument zarpssnenus mous. 2. KoadduiumeHnt 3arpszHeHus
CHEXXHOTO NoKpoBa. 3. CyMMapHbIii ITOKa3aTelb 3arpsi3HeHus nous. 4. CyMMapHbIN [TOKa3aTellb 3arps3He-
HUS CHE)KHOTO TIOKPOBA.
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3.3 Tembl OIPOCOB HA 3AHATHAX
- HpI/IpOI[HBIG U TEXHOI€HHBIE ITeOXMMHUYECKIE aHOMAaINN. | eoXxuMuueckue 6apbepbl.
— DuU3HKO-XMMUYECKUE, MEXaHHUECKUE, OMOTCOXUMHUYECKUE H TEXHOTCHHBIC Oaphephl.
— CucreMarruka reOXMMHYECKUX 0AphEPOB U BUIBI AHOMAJIHIA.
— Teoxumuueckune KJ'IaCCI/I(l)I/IKaLII/II/I XUMHNYCCKUX DJICMCHTOB.
— TeoxuMuyeckass HEOTHOPOIHOCTh OMOC(EpPhl U MPUPOTHBIX 30H.

3.4 DK3aMeHAlMOHHBbIE BONMPOCHI

— IIpeameT 1 OCHOBHBIC HaNpPaBICHUS U3YYECHUS TECOXUMHH U reopu3uku Ouochepsl. OCHOBHBIE
ATaIbl Pa3BUTHS TEOXUMUH U reopusuku 6uocgepsl. [eoxumuueckne u reopusnuecKue METobl B HKOJIO-
T'MYEeCKHUX HCCIIeNOBaHMIX. EcTecTBEeHHBIE M HCKyCcCTBEHHBIE Teodusnueckue mois. buonmormuyeckue n
sKkonoruueckue dHPEeKTr TeoPU3NISCKUX Mosield. 3aKOHOMEPHOCTH PACIIPOCTPAHEHUS XUMUICCKUX dJIe-
MEHTOB B uTocdepe. ' eoxuMuueckue nmociaeCTBUS M3MEHEeHUH KirMara 3emiin. @UTOreHHOe MOCTYIIe-
HHe cosieil B atMocdepy. [Haporeoxumus NoA3eMHBIX U TPYHTOBBIX BOJ. [T100alibHBIC U pPErHOHANIBHBIC
AQHTPOIOT€HHbIE TEOXMMUYECKNE H3MEHEHUS ITOYB M TOYBEHHOTO MOKPOBa. [ €OXMMUYeCKre acleKThl yJe-
HUs 0 6uocdepe. buocdepa xak nanamadTas chepa. I'panuns nanamadros. Buasl Murpanun xumMude -
CKHX 37IeMeHTOB B JaHmadrax. ®aspl manamadTHO-reOXMMHYECKHUX MIporeccoB. brorennas murpanus
XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE COCTABJISIIOIIIE OMOTEOXUMHYECKOTO KPyroBopora BemecTs. MHTeH-
CHBHOCTh MUTIpAlH U OanaHc OMOMWIBHBIX JIEMEHTOB B MPHPOAHBIX M CEIBCKOXO3IHCTBEHHBIX JIaH/ -
madTax. KuBoe BenecTBo 1 100aibHbI OMOIOTUYECKUN KPYTOBOPOT XUMHUYECKUX 3JIEMEHTOB.

3.5 Tembl 1200paTOPHBIX padoT

— IIpumenenne pH B kauecTBe KpUTEPHS OLIEHKH Kauye€CTBAa PACTBOPOB MPHPOTHOTO M TEXHOTEH-
HOT'O ITPOUCXOXKICHUS

— OmBITH ¢ MaTepUaATIaMHU TPUPOTHOTO U TEXHOTCHHOTO MTPOUCXOKICHHS

— MH3mepeHne moBepXHOCTHOTO HATSHKEHUsT pacTBOpeHHOTO [TAB B BOIHBIX 00BeKTaxX

— Pacuer 3arpsi3HeHUs OYB U BHECEHUH YIOOpeHUI

— MarepuanbHblii 6anaHc Mmporecca nepeHoca Macchl DHEPreTUYecKuii 0ananc MpoueccoB mepe-
HOCa

— ['paBuTaniMOHHOE OCaXK/IEHHUE B3BEIICHHBIX YACTHUIl 3alIUTA OKPYXKAIOLIEH Cpelbl OT JEHCTBUS
(bU3HYEeCKUX ToJieh

4 MeToanueckne MaTepuaJIbl
st obecnieueHust mpoiecca oOy4YCHHsI U PEIICHUs 3a1a4 00y4YeHHs] UCTIOIB3YIOTCS CIEIYIOIINe
Marepuabl:
— METOJMUYECKUE MaTEPUAIIbI, OMPEICIISIONINE MPOIETypPhl OIICHUBAHUS 3HAHUM, YMEHHMA, HaBbI-
KOB U (WJTH) OTIBITA JIESITEIILHOCTH, XapaKTEePU3YIOIIUX ATaIbl POP-MUPOBAHHS KOMIIETCHIIUH, COTJIACHO TI.
12 paboueit mporpaMmsl.

4.1. OcHOBHas IUTEpaTypa

1. Beromxkun, A.I. OCHOBBI TIPOIIECCOB MHKEHEPHOU AKoJIOoruU. Teopus, mpuMepsl, 3aaadu. +
CD. [DnexrponHsiii pecypc] — Onekrpos. naH. — CII6. : Jlans, 2014. — 512 c. — Pexum gocryna:
http://e.lanbook.com/book/45924 — 3ari. c JKpaHa. [DneKTpoHHBIHI pecypc]. -
http://e.lanbook.com/book/45924

2. CanoBHuKOBa, JItonmuina KoHCTaHTHHOBHA. DKOJIOTHS M OXPaHa OKPYKAIOIIEH CpeIbl MPU XH-
MHYECKOM 3arpsi3sHeHuu : YuebHoe nocodbue ais By3oB / JI. K. CagoBuukosa, /1. C. Opnos, 1. H. Jlo3a-
HOBCKasl. - 3-¢ u3ll., nepepad. - M. : Beicmras mkoma, 2006. - 333 c. (Hanuuue B Oubmmorexke TYCVYP - 50
9K3.)

3. CanoxnukoB, FOpuit AnexcanapoBud. PagmoakTUBHOCTh OKpyXkaroiieil cpenbl. Teopus u
NpakTUKa : yueOHoe U yueOHo-MeToandeckoe nocodue mis By3oB / FO. A. Canoxnukos, P. A. Anues, C.
H. Kanmeikos. - M. : BUHOM. Jla6oparopus 3uanuii, 2006. - 286 c. (manuune B 6ubmuorexke TYCVYP -
20 9K3.)

4.2. JlonosHUTEIbHAS JUTEpaTypa
1. Anekceenko, Bnagumup Anexceeuu. JXXKusHenesareabHOCTh U OMocdepa : yueOHOe mocodue
1utst By30B / B. A. Anekceernko. - M.: Jloroc, 2005. - 229 c. (manmuuue B 6udnnoreke TYCVYP - 20 2k3.)
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2. Tpyxun, Bragumup Unenyu. O0miast v sxosorudeckas reogusuka : YueOHuk uist By3os / B. U.
TpyxwuH, K. B. [lokazees, B. E. Kynuipin; MockoBckuii rocynapcTBeHHbIN yHUBepcuTeT uM. M. B. Jlomo-
HOcoBa. - M. : ®usmariur, 2005. - 569 c. (Hamuuue B onbiamoreke TYCVYP - 20 3k3.)

3. Kyznenos, Bnagumup BanepbeBuu. @usnka 3eMHBIX KaTacTpoduaeckux siBjeHu# : MoHorpa-
¢us / B. B. Ky3nenos ; pexn.: A. C. Anekcees; Poccuiickas Axanemust Hayk, Cubupckoe otaenenue. - Ho-
Bocubupck : Hayka: Cubupckoe otaenenue, 1992. - 92 c. (manmuuue B 6ubmuorexe TYCVYP - 1 3k3.)

4. Acradnena, Jlrommuna CepreeBHa. DKonornueckast XUMust . YUeOHHK ISl cpeqHero mpodec-
cuoHanpHOTO 0OpaszoBanus / JI. C. ActadbeBa. - M. : Academia, 2006. - 222 c. (Hamuuue B OMOIHOTEKE
TYCVYP - 30 sk3.)

4.3. YueOHO-MeTOAMYECKOe Moco0re U MPOrpaMMHoOe o0ecredyeHue

1. ®usznkKo-XxuMHUYECKHE OCHOBBI IKOJIOTHU: MeToAnuecKHe yKa3aHus K JJabopaToOpHOMY IPAKTH-
KyMY JJISl CTYACHTOB CIIELIHAILHOCTU «DKOJIOTUS U Ipupoonons3oBanue» / Ekumosa . A. - 2013. 83 c.
[OnexTpoHHBIN pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/3386, cBOGO HBIN.

2. ®u3MKO-XUMHYECKHE OCHOBBI HKOJIOTUH: YUeOHO-METOAMYECKUI KOMIUIEKC MO JUCIHILIMHE
«DU3UKO-XUMUYECKUE OCHOBBI 3KOJIOTUW» MPEeAHAa3HAYEH JIIsl CTYAEHTOB, 00YYaroIUXCsl 110 CHEIHAIBHO -
CTH «DKOJIOTHA U TIpupoomnoib3oBanuey. / Ekumosa U. A. - 2013. 43 c. [DnekrponHslii pecypce] - Pexum
noctyma: http://edu.tusur.ru/publications/3385, cBOOOIHBIN.

3. XuMHUECKHE METOJbl KOHTPOJSA OKpY)Karollel cpelpl: MeTtoauueckue yKa3aHus 110 MPaKTH-
YECKUM M CEMHUHApPCKUM 3aHSTHUSM JUIsl CTYAEHTOB HalpaBiieHUs MOAroToBku: «TexHocdepnas Oe3omac-
HOCTBY, «DKOJIOTHsI U pUpoaonoias3oBanue» / Mununa M. B. - 2014. 24 c. [DnexTpoHHbIl pecypc] - Pe-
»kuM noctyna: http://edu.tusur.ru/publications/4071, cBOOOAHBIN.

4. XuMuueckre MeTO/Ibl KOHTPOJI OKpYXKatoliel cpenbl: MeTonuueckue yka3aHus K gadoparop-
HOMy mpakTukymy / Mwunamna M. B. - 2012. 55 c. [DOnekrtponnsiii pecypc] - Pexum poctyma:
http://edu.tusur.ru/publications/1922, cBoOOIHBII.

5. XuUMHYECKHE METOJbl SKOJIOTUYECKOI0 KOHTPOJS: Y4eOHO-MEeTOqu4YeCcKoe mocodue mo opra-
HU3ALMU CAMOCTOATENbHOU paboThl / Mununa M. B. - 2012. 20 c. [DnexTpoHHbIN pecypc] - Pexxum 1o-
cryma: http://edu.tusur.ru/publications/1934, cBO6OAHBIH.

4.4. ba3bl 1aHHBIX, UHGOPMAIIMOHHO CIIPABOYHbIE M MIOMCKOBbIE CHCTEMBI
1. https://yandex.ru/ - nouckoBas cucrema SIHaeKC
2. http://elibrary.ru/ - HayuHas snexkTponHas oubnuoreka Elibrary.ru.
3. https://e.lanbook.com - anekrponHas 6ubnmuoTeuHas cucrema "JlaHp"
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