MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Tl'eoxumus u reopu3nKka OKpyKarolieu cpeabl

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noArotoBku (cneruanbHOCTh): 05.03.06 JKo/10rus ¥ NpPUPOAOINO/Ib30BaHKe
HanpaeneHHocTs (Tipoduib): IK0M0rus ¥ MPUPOJAOI0/ib30BaHUe

dopma oOyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT

Kadenpa: POTOM, Kadeapa paguo3/1eKTPOHHBIX TEXHO/IOTHH U KO/IOTHYeCKOr0 MOHUTOPUHTa
Kypc: 2

Cemectp: 3

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 3 cemecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 36 36 4acoB
3 Bcero ayquTOpHbIX 3aHATUI 72 72 4yacoB
4 CamocTosiTesibHas paboTa 72 72 4yacoB
5 Bcero (6e3 3k3ameHa) 144 144 4acoB
6 ITogroroBka u cjadya sK3aMeHa 36 36 YyacoB
7 OO6asi Tpy0eMKOCThb 180 180 4yacoB
5.0 5.0 3.E

JK3aMeH: 3 ceMecTp

Tomck 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 46 ot «29 » 8 2017 1

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 05.03.06 OKoMorusi U TIPUPOAOIIO/b30BaHUe, yTBepxkaeHHoro 2016-08-11 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

JotieHT Kad. POTOM Hecmenosa H. H.

3aBeayromumii obecreunBarolei Kad.
POTOM Tyes B. U.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

POTOM Tyes B. .
OKCIePThI:

ripocdeccop kadenpa POTOM CwmupHos I. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
(dopMrpoBaHHe Y CTY[JEHTOB TeOpeTMUeCKMX OCHOB U TMpaKTUUeCKWX HaBLIKOB B 006macTu
reoXrvMHH U re0(U3UKU OKPY>Katolllel cpe/ibl

1.2. 3agauM JUCIHUILIMHBI

—  U3yUWTh 3aKOHOMEPHOCTH (pU3NUeCcKuX siB/IeHUN U XUMUUYeCKUX TIPOL[eCCOB B OKPY»Karollei
cpejle TIOJ, BO3/IeMCTBHMEM eCTeCTBEeHHBIX U aHTPOIOTeHHbIX (DAKTOPOB U BO3/IeMCTBUS 3arpsi3HUTENel Ha
KOMITOHEHTHI aTMOocepbl, TUApochepsl U

— yuTtocdepbl

—  m3yuuTh OMoreoxuMuueckue ujen B.V. BepHajckoro o Befyiie poiy KUBOTO BellleCcTBa B
(hopMHpOBaHUM KOMITOHEHTOB reorpaduueckoii 00010uKy 3eMu

— M3YUWThb MMWIPAL[MI0 XUMHUECKHUX 3/IEMEHTOB B Ouocdepe, TeOXHMHIO TPUPOJHBIX U
TeXHOT€HHBIX JIaH/I1a(TOB.

— 03HAaKOMHUTBCSI C MeTOJaMH M3yueHWs TeOXUMHM JlaHAladTa, OCBOWTh METOAblI M3yueHHs
(opM HaxoK[eHusi XUMHUeCKUX S7eMeHTOB B TPUPOAHBIX Cpefax W MeToAbl Teou3nyeCcKUx
1CCiieJOBaHUM

—  BBISIBUTh BO3MO)KHOCTH MCITO/Ib30BaHUsI T€OXUMHUUECKUX [aHHBIX TPH pelleHud Tpobsem,
CBSI3aHHBIX C 3arpsi3HeHHeM OKpY’Kalolljeil cpefibl, reOXHMMHUYeCKUM MOHUTOPWHIOM, HCIO/b30BaHUS
JAHHBIX TEOXUMUH [I7IsI 37[paBOOXpaHeHHUs], JJIsI

—  TIPOrHO3UPOBAHUS Pa3BUTHS FKOJIOTMUECKUX CUTYal[Uil.

—  03HAaKOMHUTBCSI C BO3MOXKHOCTSIMM TeO0(U3NUYeCKOro KOHTPOJSI U TIPOrHO3a SKOJ0TMuecKu
OTaCHBIX U3MEeHEeHUM OKpY Karolei MPUPOJHOM Cpefibl

2. MecTo pucomiuingel B cTpyKrype OITIOII

HOucuuruivHa «[eoxumus U reodursuka okpysKatoieii cpeasi» (b1.B.O/1.9) orHocutcst K 60Ky 1
(BapuaTHBHas 4acTh).

[IpefmiecTByOlUMM  AUCLIMIIMHAMY,  (OPMUPYIOIUMU  Haya/lbHble 3HAHUS, SIBJISIIOTCS
C/lelylolye JUCLUIIMHBI: HopmHpoBaHMe W CHIYDKeHMe 3arpsi3HeHWi OKpy»Karolleil cpezbl, PusMKa,
Xumus.

[MocnenyromumMm AUCLUIIMHAMU SBJISIFOTCS: [eoskosorus, TlouBoBejeHre U naHAlIaQTOBejeHUE,
OneKTpOMarHUTHasi KOJIOTHSl.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCLUIL/THHBI

[porjecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLUX KOMIIeTeHIUH:

— [IK-18 praseHveM 3HaHWSMH B 007aCTH TEOPETHUYECKHMX OCHOB T€OXHMHU U Te0(hH3UKH
OKpYy»Karolllell cpefibl, OCHOB TPHUPO/OINOIb30BaHUs], SKOHOMUKHU TPUPOOIO/IL30BaHUS, yCTONUUBOTO
Pas3BUTHS;

B pesynbraTte u3yuyeHUs JUCLUIUIMHBI CTYAEeHT J0/DKeH:

— 3HaTh TeopeTUueCKre OCHOBBI TeOXUMHUU U Teo(U3UKU OKpYKarolled cpefbl, MeTO/[bI
reoOXUMHUYeCKUX M Teo(U3NUeCKMX UCC/IeJOBaHWM; 3aKOHOMEPHOCTH (U3UUeCKUX sIBJIEHUA U
XUMHUECKUX TIPOLIeCCOB B OKpY’Kalolllel cpefie T0J, BO3[eHCTBUEM eCTeCTBEHHBIX U aHTPOTOTeHHBIX
(akTopoB; Ouoreoxumuueckve wuzaed B.VM. BepHasckoro o Befyledl pOM JKABOTO BelllecTBa B
(hopMHpOBaHUK KOMIIOHEHTOB Teorpaduyeckoil 000MOUKM 3eMJH; 3aKOHOMEPHOCTH MMWIpal[|uH
XUMUYECKUX 371eMeHTOB B Ouocdepe, TeoXVMHIO TIPUPOJHBIX W TEXHOTeHHBbIX JaHAIIA(TOB;
BO3MOKHOCTU  HCTIONb30BAaHUSI TeOXMMHUUYECKUX W reo@U3MUecKuX [JaHHBIX /JIi  KOHTPOJIs,
TIPOrHO3UPOBAHUS U yTIPaB/IeHUsI COCTOSIHUEM OKDY»Karolllel cpefibl

— yMeThb T[PUMEHSITh Ha TMpaKTUKe TeopeTHYecKhe OCHOBbI TeOXUMHM U Teo(dr3UKu
OKpy’Karolllell cpefjbl, METOZbl TeOXHUMHUUYECKUX M Treou3nuYecKUx MCC/Ie[0BaHUMN; WCIO/Ib30BaTh [/t
pellleHUsT IKOJIOTHYECKHUX MPOo0/ieM 3aKOHOMEPHOCTH (U3UUeCKHUX SIBJIEHUM U XUMHUUECKUX TPOLeCCOB B
OKpy’Karolllell  cpefie; TPUMEHSTb TeoXUMUUecKue U reodusnueckue [JaHHble [Jii KOHTPOJIS,
TIPOrHO3UPOBAHUS U yTIPaB/IeHUs] COCTOSIHAEM OKpY»Karollel cpefibl

— BJaJIeThb TeOpeTUUeCKUMU OCHOBaMHM TeOXMMUU U Teo(U3UKU OKpY»Karolllei cpefbl,
MeTOZ,AMU FeOXUMUUeCKUX U reo(pu3nuyecKrx UCC/el0BaHUM; 3aKOHOMEPHOCTSIMU (PU3NUeCKUX sSIB/I€HUIN
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Y XMMHUYeCKHUX TIPOIIeCCOB B OKPY>KaloIl[e cpejie TIof BO3JeMCTBUEM eCTeCTBEHHBIX M aHTPOIIOTeHHBIX
(hakTOpOB; OHOreOXUMHUUECKUMU HUzesMu B./. BepHajCcKOro O BeAyIledl po/M XKMBOTO BeIeCTBAa B
(opMHpOBaHUM  KOMIIOHEHTOB  Teorpaduyeckodl  00O0MOUKM  3emMsu;  MeToJaMH  KOHTPOJIS,
TIPOTHO3UPOBAHUS U YTIPABI€HUSI COCTOSTHUEM OKPY>KaroILlel Cpefibl C UCTI0/Ih30BaHUEM reOXUMUYECKUX U
reor3nueCKUX JaHHbIX

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6ujasi TPYAOeMKOCTb [UCLMIUIMHBI cocTaByisieT 5.0 3ayeTHBIX €JUHHUIILI W TIpeACTaBjieHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpy0eMKOCTb TUCIUIIAHEI

Buzpl yueOHOM ieATebHOCTU Bcero yacoB CemecTpsl
3 cemecCTp
AynutopHbie 3aHATHSA (BCEro) 72 72
Jlekuym 36 36
[IpakTrueckue 3aHATHS 36 36
CamocrosiTenbHasi paboTa (Bcero) 72 72
[TpopaboTKa JIeKIMOHHOTO MaTepHasia 10 10
CamocrTosiTenlbHOe U3yueHre TeM (BOIIPOCOB) 32 32
TeopeTHUeCKOM 4aCTH Kypca
[ToaroroBka K IpakTUUeCKUM 3aHATHSAM, CeMUHapaM 30 30
Bcero (6e3 sk3ameHa) 144 144
ITogroroBka u cZjadya K3aMeHa 36 36
OO0111ast TPYJ0OEMKOCTD Yac 180 180
3auetHble Equnuiel TpyzoeMkocTu 5.0 5.0

5. Copepxanue AUCIUIIUHBI

5.1. Pa3jensl JMCHUILIMHBI U BH/IbI 3aHATHI
Pazfenbl AUCLUTIIMHBI U BU/IBI 3aHSATUM MPUBe/IeHbI B Tabuiie 5.1.
Tabmuija 5.1 — Pa3zaenbl AUCLIMIVIMHBI U BUJbI 3aHATUN

x i
= ¥
= & =) @
< ® g 2 Z S
= o o o g S =
= | 8 | E | 2| i
No HasBanus pa3zesoB JUCLIUIIIMHBI g 5 5 o © Sy
= 3 = 50 = E
= S 9 2 52
2 g o © g X
gz
@)
1 |IIpegmeT v OCHOBHbBIE HAllpaB/IeHUs 4 4 8 16 [IK-18
V3yUeHHsl TeOXMMHUU U re0(PU3UKH
OKpYy>KaroLLel cpeibl
2 | EcrecTBeHHble U MCKYCCTBeHHbIE 4 4 8 16 [1K-18
reodr3nueckue noJs
3 |Teoxumus 3emmu 12 6 26 44 ITK-18
4 | Mwurpanus XMMU4YeCKUX 3JIeMeHTOB U 8 16 22 46 [1K-18
reoXMMHUUecKasi CTPyKTypa JaHmagdToB
5 |buoreoxuMuueckuii KpyroBopoT BeIeCTB B 8 6 8 22 [1K-18
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naHzmadTax

WTtoro

36 36 72

144

5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 J1eKIUAM)

CojiepskaHuie pa3/enoB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBeieHo B Tabiuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

CopnepskaHue pa3enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,
q

dopmMupyeMbie
KOMIEeTeHL[UU

3 cemecTp

1 TIpenqmMeT ¥ OCHOBHBIE HarlpaB/eHuUst
M3yueHHs TeOXUMHU U Te0DU3UKH
OKpY’KatoIllei cpe/ibl

[TpeaMeT ¥ OCHOBHBIE HaTpaB/IeHUs
W3yUueHHs TeOXUMHH U Te0(DU3NKH
6uocdepsl. CTaHOB/IEHWE HAYKH, MECTO B
cucTeMe HayK 00 OKpy»Karoljei cpefie.
OCHOBHBI€ 3Tarnbl pa3BUTHSI TEOXUMHU U
reodusuku 6uocdepsl. ['eoxummuueckre u
reou3nyecKre MEeTO/bI B

9KOJIOTUYE CKMX MCC/Ie/JOBAaHUSIX

N

Ntoro

ITK-18

2 EcTecTBeHHbIe U UCKYCCTBEHHbIE
reousnyeckue moJs

Teodusnyeckuie moss (ecTeCTBeHHbIe U
VICKYCCTBEHHbIE): TPaBUTALIMOHHOE,
reoMarHWTHOE,3/IeKTPOMarHUTHOE,
TeMIiepaTypHOe, pa/iialjiOHHOe.
bronornueckue 1 3K010ruuecKue

3¢ dekThl reousrUeCKUX T0IeN

HToro

IT1K-18

3 T'eoxumusa 3emmu

CpeaHuii XUMUUeCKHAN COCTaB
nmuTocdepsl U TIOHSITHE O K/lapKax.
3aKOHOMEPHOCTH paclpoCTPaHeHUs
XUMHYeCKUX 3/ieMeHTOB.[J1aBHbIe U
paccesiHHble XUMUUeCKHe 3/IeMEHThI.
Teoxumuueckasi HeO[HOPOZHOCTh
nmutocdepsl. M3yueHre reoXuMudeCcKux
CBOMCTB XUMHUECKHX /IEMEHTOB.
AHTpPOIIOreHHOe BO3/jeMCTBUe Ha
XUMHUUYEeCKUM COCTaB aTMOCHephl.
FeoxuMuueckuie Moc/ieCTBUSI U3MeHeHUM
K/MMara 3emsid. ATMocepHble 0CaIKi U
3/1eMeHTBI BOAHOTO OaraHca.
[MocTtymieHre XUMHUYeCKUX 3/IEMEHTOB C
aTMoCc(epHbIMU 0CaIKaMU.D0IOBbIHT
BBIHOC cosieii. PUTOreHHOe TIOCTYTIIeHr e
coneid B atmocdepy. Jdednsuys,
aTMochepHbIN MepeHoC TBepPAOro
BelljecTBa. ['Mporeoxumusi 1oJj3eMHbIX U
IPYHTOBBIX BOJ. ['MAPOXUMHYeCKU CTOK.
KoadbdurmeHT BogHOM MOOUIM3aIN
(Km). Teepapiii cToK. [1obambHBIE U
pervoHasibHble aHTPOTIOTeHHbIe

12

[1K-18

CornacoBaHa Ha noptane Ne 9542




reOXMMHUUeCKre U3MeHEeHUs TT0UB U
MOYBEHHOTO MOKPOBa. ['eoxumuueckre
acreKkTsl yueHusi o 6uocdepe. brocdepa
Kak naHmadTHas chepa. I'paHULIb]
naHAmagToB.

HToro

12

4 Murpaiys XMuMU4eCKUX 3JIeMeHTOB
Y reoXxuMmuyeckast CTpyKTypa
na”amagpToB

Buzpl Murpaumu. BosayuiHas, BogHas,
OuoreHHast U TeXHOT@HHasi MUTPaLUH.
BHyTpeHHUe U BHellIHHe (aKTOphbI
mMurpauuu.Pasgenenve nangma@ros no
YCJIOBUSIM MUTPaLiUM XUMUYeCKUX
3/1eMeHTOB (3/1F0BUa/bHbIE,
cyriepakBajibHbIe, CyOaKkBaibHbIEe), Pa3bl
na”apTHO-TreOXMMUYeCKUX MPOLIeCCOB
(MOOMIM3aIY, TPAaHC/IOKALIWH,
aKKyMYJISILIUM ). TUTIbI
MPOCTPAaHCTBEHHbIX COOTHOILLIEHUH (a3s.
I'panutbl 6acceiHOB rUAPOXUMHUYECKOTO
CTOKa ¥ aTMOC(epHOro mepeHoca.
buorenHasi murpauys. [ToHATHe 0 XKUBOM
BerjectBe. OOpa3oBaHue KUBOTO
Bell[eCTBa U ero CpeiHUM
coctaB.buomacca u exxerojiHasi
MPOAYKLMS KaK apamMeTpsbl laHzmagra.
OpraHu3MbI-KOHLIEHTPaTOPbI U
JleKOHLIeHTpaTopkl. broreHHas
aKKyMY/ISILIVSI 37IeMEeHTOB.

HNToro

I1K-18

5 buoreoxumMuue ckuii KpyroBopoT
BellleCTB B JlaH 1adTax

OCHOBHbIE COCTaBJISAOLHE
O61OTe0XMMHUYeCKOTO KPYyroBOpOTa
BereCTB. ABTOTPO(HBII OHoreHes.
30Ha/IbHbIE Pa3IUUMs
OMOre0XMMHUYECKOTO KPYrOBOPOTa MaKpo-
Y MUKpO37ieMeHTOB. [loka3zarenu
O6MOPUILHOCTH U OGMOTEHHOCTH
3/1eMeHTOB. [Ipr>Kr3HeHHbI 00MeH
XUMUUYECKUMHU 371eMeHTaMu ((poTocuHTe3,
[IbIXaHWe, KOpHeBOe MUTaHue,
TpaHCIUpaLusl, pacCeMBaHue C MbUIbLOH,
buTOHLM/BI, 1eTyure 3QUpHI).
VIHTeHCUBHOCTH MUTPALUK U OaslaHC
OMOGUIBEHBIX 37IEMEHTOB B MPUPOJHBIX U
CeJIbCKOXO3SIMCTBeHHBIX JaH/magTax.
KosddurmeHnT broreoxumuue CKou
akTuBHOCTH (KBA).BbIHOC XMMHUeCcKHX
3/1eMEHTOB C TTOBEPXHOCTHBIMU U
T0/I3eMHBIMH CTOKaMH.300MeXaHOTeHes.
Posib )KMBOTHBIX B MlepeMellleHnH
BelllecTBa B jaH/madrax. 2Kusoe
BeII[eCTBO U I7I00a/IbHbIN OH0/TornuecKuii
KPYTOBOPOT XMMHUeCKUX 37IeMEeHTOB

HToro

IIK-18
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Nroro 3a cemecTp 36

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMII/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (MPeAbIAYIMMHA)
U ofecreurBaeMbIMH (MOC/TeYIOIAMH) JUCHHIUTHHAMH
Pa3ziesnibl JUCLIATIIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaroMu (MpeabIIyLuMKA) 1
obecrieuriBaeMbIMH (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMU TIPeICTaB-/IeHbI B Tabuile 5.3.
Tabsuia 5.3 - Paszesibl AUCIUTUIMHBI M MEXK/IUCIUITAHAPHBIE CBS3U
Ne pa3zenioB AaHHOW JUCLATIJIMHBI, /151 KOTOPBIX
HeoOX0oIMMO H3yueHre 00eCTIeunBaOIUX U

Ne Haumenosanve AMCLAIIIMH obecrieunBaeMbIX AUCLAILIVH
1 2 3 4 5
[IpeniecTByroLye JUCLUATIIMHBI
1 HOpMI/IpOBaHVI/Ie Y CHIKeHHe 3arpsi3HeHUn N +
OKpY>Karolller cpefibl

2 | ®wusuvka +
3 | Xumus +

[Tocnenyroye JUCLUATIIMHEI
1 |T'eoskonorus + + +
2 |TlouBoBezeHue U NaHAIa(TOBEIEHE + + +
3 | DneKTpoMarHuTHasi SKOJIOTUst +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, () OPMUPYeMBbIX NPHU U3yYeHUH AUCIHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTcTBME KOMITeTeHLMM, (OPMHUPYeMbIX MPHW WU3YYeHUU [WCLUIUIMHBI, U BUJOB 3aHSATHI
nipe/icTaB/ieHo B Tabsurie 5.4
Tabmuma 5. 4 — CoOTBeTCTBMe KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
IVCLIATI/TUHBI

Bunpl 3aHATHI

@DOopMbI KOHTPOJIA

KomneTeHiuu

Jlekiun
+ | TIpakTuyeckrie 3aHATUS
+ | CamocTosiTesnibHast pabota

I1K-18 + KoHcriekT camoroAroToBKU,
3awura otyeta, Orpoc Ha

3aHATHSIX, TecT

6. InTepaKkTUBHBIE MeTOABI M (OpMBI OpraHu3aIuy 00yJyeHHs
He npenycmotpeno PYII

7. JTaGopaTopHBIA MPAKTHKYM
He mipegycmorpeno PYII

8. IlpakTuyeckue 3aHATUA
Copiep>xaHye MpakTHUeCKUX paboT npuBeeHo B Tabnuie 8.1.
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Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

3 <]
& Z E
3 = =
Z > 3
Ha3sanus paszesnos CopeprkaHye NpakTUYeCKUX 3aHATUN § = = GE
=
S 8 =
2 o 2
= )
3 cemecTp
1 IlpeagMeT ¥ OCHOBHBIe HarpaB/ieHUs1 | PU3UKO-XMMHUeCKUe CBOMCTBA BellleCTBa 4 [1K-18
M3yUeHHs T€OXMMHA 1 reousuKu ViToro 4
OKpY’KarolLel cpe/bl
2 EcTecTBeHHbIe U UCKYCCTBEHHbIe dusnueckre CBONCTBa BEIOPOCOB, 4 [1K-18
reo(r3nueckue rnoss cOpPOCOB U OTXO/I0B
Nroro 4
3 T'eoxumust 3emiu KoHTponb 3arpsisHeHust aTMOC(epHOro 6 [TK-18
BO3/yxa.KOHTpO/b 3arpsi3HeHrst BOGHBIX
006bexTOB. KOHTPO/Ib 3arpsi3HeHNs TIOUB.
Nroro 6
4 Murpaiys XUMHUYeCKUX 3JIeMeHTOB | DU3UKO-XMMUS JUCIIEPCHBIX CUCTEM U 6 [1K-18
Y reoXxuMmuyeckast CTpyKTypa MOBEPXHOCTHBIe siB/eHHsICOpOLIMOHHbIE U
na”zmagpToB Iubdy3roHHbIe MPOoLIeCChl
sIBneHus mepeHoca B OKpy>Karolllel cpefe 4
OcHoBBI U] Py3UOHHBIX
(MaccooOMeHHBIX)
nporieccoBIneKTpodusnueckre
TIPOL{eCChI
Nroro 16
5 BuoreoxumMuue ckuii KpyroBopoT buoxyumMuueckue nporieccol 6 [1K-18
B TB B J1aH/IadTax
elec JaHmadgTa Vtoro 6
Wtoro 3a cemecTp 36

9. CamocrosiTesibHast padoTa
Busibl camocTosiTesbHOM paboThl, TPYAOEMKOCTh 1 (hOpMUpYeMble KOMIIeTEeHLIMH TIpe/|CTaB/IeHb! B
tabmuie 9.1.
Tabnuua 9.1 - Busibl camocTosITeIbHON paboThl, TPY0eMKOCTb U (popMHUpyeMble KOMITeTEHL[UU

4 g
5 =
o S E’
Bu/bl CaMOCTOSITEILHOH | >
Haseanust pa3nenoB g " = DOpMBI KOHTPOJIS
paboTel S g g
=S 2 =
o o 2
= S
3 cemecCTp
1 IIpegmet 1 ocHOBHBIe | [ToAroToBKa K 6 [1K-18 Ornpoc Ha 3aHsATUSIX, Tect
HaripaB/IeHUs] U3yUYeHUs] | MPaKTUYeCKUM 3aHATUSM,
reoXuMuu U reoy3uKd | CeMUHapaMm
OKPYAIOMIEN CPEAI [TpopaboTKa eKIIMOHHOTO 2
Marepuasna
HToro 8
8
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2 EcTecTBeHHbIE U ITogroroeka K 6 [TK-18 Onpoc Ha 3aHsTHSX, TecT
HCKYCCTBEHHbIe MpaKTUYe CKUM 3aHSATUSIM,
reo¢ur3uueckue nos ceMHHapam
[TpopaboTKa JeKIIMOHHOTO 2
Marepuasa
HToro 8
3 T'eoxvmus 3emin ITogroroBka K ITK-18 3auura oryeta, KoHcmekT
MpaKTAYe CKUM 3aHSATUSIM, CaMOTOATOTOBKH, TecT
ceMHHapam
CamocTosiTennbHOe 18
r3yuyeHue Tem (BOIPOCOB)
TeopeThueCcKol 4acTu
Kypca
ITpopaboTKa JIeKIMOHHOTO 2
Marepuasna
Ntoro 26
4 Murpauus xuMmudeckux |IloaroroBka K 6 [1K-18 KoHcriekt
3JIEeMEHTOB U MpaKTUYe CKUM 3aHATUSIM, caMonoAroToBku, Omnpoc
reoxuMuyecKas ceMHHapam Ha 3aHATUsIX, TecT
CTPYKTypa /laHAa(ToB CamocrosiTesibHOe 14
r3yuJeHue TeM (BOIIPOCOB)
TeopeTUueCKOr 4acTu
Kypca
ITpopaboTKa JeKIIMOHHOTO 2
Marepuasa
Ntoro 22
5 Buoreoxumuue ckuit [ToaroroBka K 6 |IIK-18 Ornpoc Ha 3aHATUAX, Tect
KPYTOBOPOT BelleCTB B MpaKTAYe CKUM 3aHSATUSIM,
na”pmadTax ceMuHapaMm
ITpopaboTKa JIeKIMOHHOTO 2
Marepuasna
Utoro 8
Nroro 3a cemectp 72
[ToaroroBka K 3K3aMeHy 36 JK3aMeH
Utoro 108
9.1. TemMBI /11 CAMOCTOATE/ILHOI0 U3yUYeHHsI TeOPeTUYeCKOH YacTH Kypca
1. 3arps3sHeHue BO3jyXa.
2. IlapHUKOBBIe rassbl.
3. erpagaumsi 030HOBOTO CJIOS.
4. KuC/IOTHBIE OCaJKH.
5. AtMmocdepHbIii a3p0o30/ib.
6. 3arpsi3HeHue ruipocdepskl.
7. TlpupojHbIe ¥ TEXHOT€HHbIE TeOXUMHUUEeCKHe aHOManuH. ['eoXxuMuueckre Oapbepsbl.
8. ®u3sMKo-XUMHUUEeCKHUe, MeEXaHUUeCKre, OMOTe0XUMHUUYeCKHe U TEXHOTeHHbIe Oapbephl.
9. Cucremarrka reoxXuMruueckux 6apbepoB U BH/IbI aHOMaJIUH.

10. T'eoxummnueckue K]'IaCCI/ICl)I/IKaL[I/II/I XUMHUUYEeCKHX 3/IeMEeHTOB.

11. TeoxumMuuecKast HEOZHOPOAHOCTb OMOCdephl U TPUPOJHBIX 30H.

CornacoBaHa Ha noptane Ne 9542




10. KypcoBas pabora
He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BasnbHble OLIEHKH J1J1sl 971eMeHTOB KOHTPOJIsI

o o MaxkcumMasbHbIH
o MaxkcumanbHBIN MaxkcumanbHBIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTe/IbHOCTU mexay 2KT u Ha ceMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
3 cemecTp
3amumra otuera 5 5 5 15
KoHcriekt 5 5 5 15
CaMOITOAITOTOBKU
Ornpoc Ha 3aHATUSAX 15
Tect 8 8 9 25
Wtoro makcumym 3a 23 23 24 70
Tepuoz,
DK3aMeH 30
Hapacraroym utorom 23 46 70 100
11.2. Tlepecuet 0a/I/IOB B OI€HKH 3a KOHTPO/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU
basbl Ha [1aTy KOHTPOIBHOW TOUKU O1reHka
> 90% oT MaKCUMaJIbHOM cymMMbI OasiioB Ha Aary KT 5
Ot 70% mo 89% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 4
Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3
< 60% OT MakCMMa/bHOM CyMMbI OaiioB Ha gaty KT 2

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO U MEXYHAPOAHYIO OLIEHKY Tpe/cTaB/eH B Tabmuie

11.3.
Tabnuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY
WToroBast cymMmma 6asio,
Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)
3K3aMeH
5 (0TIMYHO) (3aUTeHO) 90 - 100 A (oT/1MuHO)
85-89 B (oueHn xopo110)
4 (xopo11o) (3a4TeHO) 75 -84 C (xopor1wo)
70 -74 D ( )
OBJIETBOPUTE/ILHO
3¢ ) ( ) 65 - 69 Y P
OBJIETBOPUTEJILHO) (3aUTEHO
i P 60 - 64 E (mocpencTBeHHO)
2 (Hey0BICTBOpHTE/IEHO) (He Hike 60 6asos F (HeynoBneTBOpUTENBHO)
3auTeHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. BetoukuH, A.I. OCHOBBI MPOLECCOB UHKEHEePHOU 3Kosoruu. Teopus, MpUMepsl, 3afauu. +
CD. [OnexTpoHHbIii pecypc] — JnektpoH. AaH. — CII6. : Jlanb, 2014. — 512 c¢. — Pexxum focryma:
http://e.lanbook.com/book/45924 — 3arr. C JKpaHa. [DnekTpoHHbIN pecypcl. -
http://e.Janbook.com/book/45924

12.2. lono/siHMTe/IbHAA IMTepaTrypa

1. Tpyxwun, Bragumup Vnbpuu. OO611jast ¥ 3Ko/iornyeckas reodrsuka : YuebHUK 1715 By30B / B. U.
Tpyxun, K. B. I[lokaseeB, B. E. KyHuubiH; MOCKOBCKMI TOCyZlapCTBeHHbIM yHUBepcuTeT M. M. B.
JlomoHOCOBa. - M. : ®usmatut, 2005. - 569 c. (Hanuure B 6ubmoteke TYCYP - 20 3k3.)

2. AcradreBa, Jlrogmuia CepreeBHa. OKoyorvueckas XuMHs : YueOHMK [Jii CpeIHEro
nipodeccroHanbHoro obpaszoBanus / JI. C. ActadreBa. - M. : Academia, 2006. - 222 c. (Hamuuue B
ounbmioreke TYCYP - 30 3k3.)

3. CagoBHUKOBa, JItogmuia KoHCTaHTHHOBHA. DKOJIOTHS M OXpaHa OKpy»)Katolllel cpefibl Mpu
XUMUYECKOM 3arpsi3HeHuU : YueOHoe mocobue ajyisa By3oB / JI. K. CamoHukora, /I. C. Opsos, U. H.
Jlo3aHOBCKasl. - 3-e u3f., epepad. - M. : Bricias mkosa, 2006. - 333 c. (Hamuuue B 6ubmoreke TYCYP
- 50 3K3.)

4. CanoxHukoB, FOpuii AsiekcaHApoBUY. PaZiMOaKTMBHOCTb OKpY)Karollleli cpezbl. Teopusi u
TpaKTHKa : yuebHOoe U yueOHO-MeToAMueckoe rocobue asst By3o / FO. A. Canokuukos, P. A. Anmes, C.
H. KanmebikoB. - M. : BUHOM. Jlaboparopusi 3Hauui, 2006. - 286 c. (Hamuuue B 6ubmroreke TYCYP -
20 3K3.)

5. AnekceeHko, Bragumup AnekceeBuu. JKusHezmeAaTebHOCTb U OMocdepa : yueOHoe mocobue
Juis1 By30B / B. A. AnekceeHko. - M. : Jloroc, 2005. - 229 c. (Hammuue B 6ubmoreke TYCYP - 20 3k3.)

12.3. YueOHO-MeTOAMYECKOE TOCOOHE ¥ MPOrpaMMHOe ofecreyeHme

1. ®u3MKo-XxMMHUYeCKre OCHOBBI KOJIOTHH: Y4eOHO-MeToJuueCKUi KOMIUIEKC IO AUCLUTINHE
«DPU3NKO-XUMHUUECKUe OCHOBBI 3KOJIOTWW» TIpeAHa3HaueH [jiss  CTY[AeHTOB, OOydYaroluxcs TI0
CrelMaabHOCTH «ODKOJIOTUSI U MPUPOJoNoab30BaHue». / EkumoBa U. A. - 2013. 43 c. [OneKTpoHHbIN
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/3385, cBo6oAHBII.

2. XumHuuecKde MeTOZbl KOHTDOJII OKpyXKawllei cpeibl: MeToandyeckue yka3aHUs 110
NPaKTUYeCKUM U CeMUHApCKWM 3aHSATHSM /ISl CTY[EeHTOB HarpaB/jeHusl MoArotoBku: «TexHocdepHas
6e301acHOCTb», «JKOJOTUsI ¥ TIPUPOJOIIo/Ib3oBaHre» /| MunuHa M. B. - 2014. 24 c. [SneKTpoHHBIN
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/4071, cBo6oAHBII.

3. Xumuueckde MeTOZbl 95KOJOTMUeCKOro KOHTpO/s: YdeOHO-meToAuueckoe Tocobue 10
OpraHu3alii CaMOCTOsITeNTbHOW paboTel / Munmna M. B. - 2012. 20 c. [SnekTpoHHbIH pecypc] - Pexxum
noctyma: http://edu.tusur.ru/publications/1934, cBo60gHBIMA.

12.4. Ba3bl JaHHBIX, HH()OPMAI[MOHHO CTIPABOYHbIE U TOUCKOBbIE CUCTEMBI
1. https://yandex.ru/ - mouckoBasi cuctema SHzaeKc
2. http://elibrary.ru/ - HayuHas 3nekTpoHHasi 6ubroTeka Elibrary.ru.
3. https://e.Janbook.com - 3nekTpoHHas 6ubMOTEUHAsE crcTeMa "JIaHb"

13. Marepua/ibHO-TeXHMYECKOe ofecrneueHne JUCIHUITHHBI
MynbsTUMeuiHAs ayJUTOPHSI, KOMITBIOTEPHBIN K/IacC, XUMHUeCKasi J7abopaTopust

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/I OLIEHOUHbBIX CPE/ICTB MPUBE/IEH B IPUJIOKEeHUH 1.

15. MeTopnueckue peKOMeH/Jaliy 110 OPraHyu3aliiy U3y4eHUs AUCLUILINHbI
be3 pekoMeHaluH.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
I'eoxumMus u reo¢u3nKa OKpyKaroiei cpejbl

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (crernuanbHOCTh): 05.03.06 IKo/10rus ¥ NMPUPOAOIIO/Ib30BaHHe
HanpaBneHHocTs (1po¢uib): IK0M0rus U NPUPOAOI0/Ib30BaHHe

dopma obyueHUs: OUHAsA

dakynbreT: PK®, PagnoKoHCTPYKTOPCKUM aKyabTeT

Kadenpa: POTOM, Kadeapa paguo31eKTPOHHBIX TEXHOIOTHHM U IKOJIOTHYeCKOr0 MOHUTOPUHTA
Kypc: 2

Cemectp: 3

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— gporeHT Kad. POTOM Hecwmenosa H. H.

JK3aMeH: 3 ceMecTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[1K-18 B/Ia/IeHeM 3HaHUsMHU B 06macTr L o/mKeH 3HaTh TeOpeTHYeCKHue OCHOBBI
TeOopeTUUeCKUX OCHOB reOXUMUU U Te0(H3UKN | TeOXUMUU U Teo(U3UKU OKpYrKatolei
OKpY>Karollleli cpefibl, OCHOB Cpefibl, MeTO/Ibl TeOXUMUUeCKUX 1
MPHPOZOII0/Ib30BaHMs, SKOHOMUKU reor3nueCcKUX UCC/ie0BaHUH;

MPUPO/0TI0Ib30BaHNUs, yCTOMUMBOIO Pa3BUTHS | 3aKOHOMEPHOCTU (PU3MUECKUX SIBJIEHUN U
XHUMHYECKUX MPOLIeCCOB B OKPY’KarolLlen
cpeJie 107 BO3/IEMCTBUEM eCTeCTBEHHBIX U
aHTPOTIOTeHHbIX (PAKTOPOB;
Oouoreoxumuueckue uaeu B.1.
BepHagckoro o Befyliei posiv KUBOTO
BellleCcTBa B (JOPMUPOBAaHUM KOMIIOHEHTOB
reorpaguueckoit 000710uKu 3eMH;
3aKOHOMEPHOCTH MUTPaLiui XUMUYeCKUX
3/IeMEeHTOB B O1ocdepe, TeOXUMHIO
MIPUPOJHBIX U TEXHOTeHHBIX JTaHAIa(TOB;
BO3MOKHOCTH UCII0/Ib30BaHUs
reoXMMHYeCKUX U reo(r3nuecKkux JaHHbIX
JJIs1 KOHTPOJIs, IPOTHO3UPOBAHUS U
ynpaB/ieHUsi COCTOSIHMEM OKpY>Karolllei
cpefbl;

[o/mKeH yMeTb IPUMEHSATh Ha MPaKTHKe
TeopeTuuecKue 0CHOBbI TeOXUMUU U
reo(U3MKU OKpPY>Katolliei cpeibl, MeTO/IbI
reoXvMHUYeCKUX U reousrueckmx
VICC/Ie[JOBaHUM; UCTI0/Ib30BaTh JJIs
pelleHUsT IKOJIOTHYeCKUX MpobsiemM
3aKOHOMEPHOCTU (PU3nUeCKUX sIBJIEHUN U
XHMMHUECKUX MPOLIeCCOB B OKPY KarolLlen
cpefie; MPUMEHSIT Te0XUMUYeCKUe U
reor3rueckue JaHHbIe /1Jis KOHTPOJIS,
MIPOrHO3UPOBAHUS U yTIPaB/IeHUs
COCTOSIHWEM OKPY>Kalolllel cpefbl;
[o/mKeH BnaileTb TeOpeThue CKUMU
OCHOBaMH T€OXUMUU U re0(PU3UKH
OKpy»Katolllel cpe/ibl, METOZaMH
reoXvMHUYeCKUX U reousrueckmx
WCC/IeJOBaHUI; 3aKOHOMEPHOCTSIMHU
bu3nueCKUx sIBIEHUN U XUMUYe CKUX
TIPOL[eCCOB B OKPY’KaroLLeil cpeie Mo,
BO3/IeMICTBUEM eCTeCTBEHHbBIX U
aHTPOIIOTeHHbIX (haKTOPOB;
OuoreoxuMuyeckuMu uzaesmu B.U.
BepHazckoro o Bezy1ieid poiu )KUBOTO
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BelllecTBa B (JOPMUPOBaHUM KOMIIOHEHTOB
reorpaguueckoit 00070UKy 3eMIH;
MeTOZIaMU KOHTPOJIsl, IPOrHO3UPOBAHUS U
yTipaB/ieHUsI COCTOSIHUEM OKpY>Karoleit
Cpe/ibl C UCTI0Ib30BAaHUEM T'e0XUMHUYeCKHUX
Y reopU3NUYeCKUX JaHHBIX;

OO01ie XapaKTepUCTUKH TOKa3aTesieid U KpUTepueB

TIpYBeZieHbI B Tabmuie 2.
Tabsuiia 2 — O611Me XapaKTePUCTUKH MOKa3aTe/ied U KPUTEpUEeB OLIEHUBAHMsI KOMIIETEHIIWH 110 Taram

OlL€eHKMBaHUA KOMHeTeHI_[I/Iﬁ Ha BCeX STdlldaX

Tlokaszarenu u
KpPUTEPUU

3HaThb

YmeTns

Bnagets

OTMyHO (BBICOKUI
YPOBEHb)

Ob6nazaet dhakTHueCKUMHU
Y TeOpeTHYe CKUMHU
3HAHUSIMM B TIpe/ieJiax
M3yuaemMoi 06/1acTu C

O6nagaeT Auana30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /IJisi pa3BUTHsI
TBOPUYECKUX pelleHuH,

Kontposupyet paborty,
MIPOBO/IUT OLIEHKY,
COBEpIIIEHCTBYET JeUCTBUS
paboThI

MMOHVUMAaHUEeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH npobieM
Xoporro (6a30Bbii | 3HaeT (GakThl, NPpUHIUIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a

3a/au

YPOBEHbB) MIPOIIeCCHI, 00IIHe MIPAaKTUYECKUX YMEHMUH, 3aBepIleHHe 3a/iay B
TIOHSITHSA B TIpe/iesiax TpeOyeMbIX /IS pellIeHHsT | KCC/IeI0BaHUH,
n3yuyaemMol obsactu oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE

00/1aCTH HUCC/Ie[OBaHUS TIOBe/IeHHE K
o0cTosiTeNTbCTBaM B
peleHruH mpobiem

YnosnerBoputenbH | O6maziaetT 6a30BbIMU OG6nagaeT OCHOBHBIMHU PabGotaeT npu npsiMmom

0 (TTIOpOTroBBI OOIIMMH 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaOJTroieHUH

YPOBEHbB) TSI BBITIOJTHEHUS TTPOCTBIX

pa3BUTUSI.

2 Peamu3anus KOMIIEeTeHI[UH

2.1 Komnerennua ITK-18
[TK-18: BrajieHWeM 3HaHUSIMM B 00/1aCTM TEOPETUUECKUX OCHOB TEOXMMUHM W Teo(hU3UKU
OKpY’Karolllell Ccpefibl, OCHOB TPUPO/OMNO/Ib30BaHUs], SKOHOMUKM TPUPO/OMNO/Ib30BaHUs], yCTOMUYMBOIO

[7nist bopMUpoOBaHUsT KOMITeTEHIIMK HEO0OX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl HOPMUPOBAHKS
KOMIETeHLIUM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabuiie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHKS

OKpYy>Karollel cpejibl,
METO/Ibl Te0XMMUYUECKUX U
reou3uue CKUx
HCCJIeJOBaHUM;
3aKOHOMEPHOCTH
(bu3nyecKux siBIeHUN 1
XUMHUeCKUX TIPOL[eCCOB B
OKpY>Katolllel cpefie Mof,
BO3/leMCTBUEM
eCTeCTBEeHHbIX U
AHTPOTIOTeHHbIX

reoXvMuH U reopu3rKu
OKpY>Karollel cpefibl,
MeTO/Ibl TeOXUMUUYECKUX U
reousnyeCcKux
HCCJieJOBaHUM;
WCTIO/b30BaTh /IS
pellieHus YKOI0True CKUX
1po6JieM 3aKOHOMEPHOCTH
bu3nUeCKUX SIBJIEHUN 1
XUMHYeCKUX TIPOLIeCCOB B
OKpYy)Katollleli cpefie;

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve TeopeTUUeCKre OCHOBbI | IPUMEHSITh Ha MPAKTUKe | TEOPeTHYEe CKUMU
3TaroB reoXvMUW U TeOPU3MKA | TeOpeTHYeCKHe OCHOBBI OCHOBaMH T'eOXHMMHUU U

reo(pU3MKN OKpY>KaroLei
cpe/ibl, MeTolaMu1
reoXUMHUYeCKUX U
reousnye CcKux
HCC/ie/IOBaHUM;
3aKOHOMEPHOCTSIMU
bu3UUeCKUX SIBIEHUN U
XUMUUeCKHUX TIPOLeCCOB B
OKpYy>Katolllelt cpefie 1of
BO3/IeMCTBUEM
€CTeCTBeHHBIX U
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(hakTopoB;
OuoreoxrMuuecKre uaen
B./. BepHazckoro o
BeZlyLLei pOJIY )KUBOTO
BellleCcTBa B

¢ opmHpoBaHUU
KOMITOHEHTOB
reorpacduueckoi
000JI0UKU 3eMJIH;
3aKOHOMEPHOCTH
MUTPaLUM XUMHYe CKUX
371IeMeHTOB B buocdepe,
TeOXUMHUIO TTPUPOAHBIX U
TeXHOTeHHBIX
naHAmagToB;
BO3MOXXHOCTH
WCTIO/Tb30BaHMUS
reoXUMUYeCKUx U
reou3nUeCKUX JaHHBIX
JIJ1s1 KOHTPOJIS,
TIPOTHO3UPOBAHUS U
yTipaB/ieHUsi COCTOSTHUEM

OKpY>Karolllel cpefibl

TIPUMEHSITh
reoxvuMuyecKre u
reousnueckue gaHHbIe
JIJIsT KOHTPOJIS,
TIPOTHO3UPOBAHUS U
yTpaB/ieHus COCTOsSIHAEM

OKpY>Karolllel cpefibl

AHTPOTIOTeHHBIX
¢baxkTOopOB;

OuoreoXMHUYe CKUMH
upesmu B.JM. BepHazckoro
0 BeyLleil pOJiv )KUBOTO
Bell[eCTBa B
hopMHupoBaHUHU
KOMITOHEHTOB
reorpacduryeckoi
000/10uKY 3em/u;
MeTO/laMH KOHTPOJIS,
MPOTHO3UPOBAHUS U
yTIpaBJieHUsI COCTOSTHUEM
OKpYy>Katolllelt cpefibl C
WCTI0/Tb30BaHUEM
reOXUMHUECKUX U
reou3nueCKUX JaHHBIX

Buabl 3aHaTHM

* [IlpakTnueckue

* IlpakTuueckue

¢ CamocTosTe/bHaA

3QHATHS; 3QHSATHSA; paborta;
* Jlekumuuy; * Jlekuuu;
* CamocTosiTenbHas * (CamocTosTe/NbHas
pabora; pabora;
* IloaroroBka K * TloaroroBka K
9K3aMeHy; 9K3aMeHy;
Wcnons3yemblie * Ornpoc Ha 3aHATHSIX; * Onpoc Ha 3aHATHUSX; * JK3aMeH;
CpeacTBa ¢ KoHCcIekT * KoHcriekT
OLl€HMBaHMAA CaMOITIOATOTOBKMU; CaMOTIO/ITOTOBKU;
e TecT; * Tecr;
* OK3aMeH; e 3DK3aMeH;
dopMynMpoBKa MoKa3aTesiell U KpUTepHeB OLleHMBAaHUS [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTe/iM ¥ KpUTEPUU OL[eHUBAHUSI KOMIIETeHI[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb
OTnuvyHO

(BBICOKMI YPOBEHb)

* TeopeTUYeCKHe
OCHOBBI TeOXUMHUU U
reo(pU3MKU OKpY>KaroLei
Cpe/ibl, MeTO/IbI
reoXUMHUYeCKUX U
reo(usryeCcKux
HCCJIe/JOBaHUM;
3aKOHOMEPHOCTH
(hr3uueCcKux sIBJIeHUN U
XUMUYeCKUX TIPOLIeCCOB
B OKpY’Karolller cpeze
TI0/l BO3/leliCTBHEM
eCTeCTBEHHbIX U

* TIPUMEHSTb Ha
TIPaKTHKe TeopeThuuecKue
OCHOBBI TeOXUMUU U
reo(PU3MKU OKpy>Karoliei
Cpefibl, MEeTO/IbI
reoXUMUYeCcKuX 1
reodu3nue CKUx

1 CCJle/JOBaHMIA;
WCTIO/Ib30BaTh [JIsl
peleHHsT IKOJIOTUe CKUX
npobieM
3aKOHOMEPHOCTH
bu3nueCKUX sIBIeHUN U

* TeopeTUueCKUMU
OCHOBaMU TeOXUMUU U
reou3uKy OKpy»Karolei
Cpefbl, MeTolaMH1
reoXuMUYeCKUx U
reousnyeCcKux
HCCJIe/JOBaHUM;
3aKOHOMEDHOCTSMU
(bur3nueCcKUx sIBJIeHUN 1
XUMUYeCKUX TIPOLieCCOB
B OKpY>Karolleu cpee
10/ BO3/IeliCTBHEM
€CTeCTBEeHHBIX U
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AHTPOTIOTeHHBIX
(hakTOpOB;
OMOreoXUMHUUECKUE UIeU
B.1. Bepnagckoro o
Be/lyLlieil pOJIU >)KUBOTO
BelllecTBa B
(hopmMupoBaHUU
KOMITOHEHTOB
reorpaduyeckou
000/10uKH 3eM/u;
3aKOHOMEPHOCTH
MUTPALUM XUMHUYEe CKUX
3/IeMeHTOB B 6rocdepe,
T€OXUMHMIO TTPUPOJHBIX U
TeXHOTeHHBIX
naHamagToB;
BO3MO)KHOCTHU
WCTI0/Tb30BaHUsI
reOXUMUYEeCKUX U
reor3uueCKUX JaHHbIX
JJ1s1 KOHTPOJIS,
TIPOrHO3UPOBAHUS U
yTIpaB/IeHUs] COCTOSTHUEM
OKpYy>Karollel cpe/ibl;

XUMUYeCKUX TIPOLIeCCOB
B OKpY>Kalolllel cpefie;
TIPUMEHSITh
reoXMMHUUecKre U
reo(usrueckue AaHHbIe
JJ1s1 KOHTPOJIS,
TIPOTHO3UPOBAHUS U
yTpaB/ieHUsi COCTOSIHUEM

OKpY>Karollel cpeibl;

AHTPOTIOTEeHHBIX
(akTOopOB;
OroreoXxuMuye CKUMU
nnesamu B.U.
BepHazckoro o Bexyiei
POJIU >KUBOTO Bell[eCTBa B
(hopmupoBaHUU
KOMITOHEHTOB
reorpacduyeckoi
000/10uKH 3eM/IH;
MeTO/laMH KOHTPOJIS,
TPOTHO3UPOBAHUS U
yTIpaBJ/IeHUsI COCTOSTHUEM
OKpY>Katolllel cpefibl ¢
WCTIOTb30BaHUEM
reOXUMHUECKUX U
reodu3nNUeCKUX JaHHbIX;

Xoporiio (6a30BbIit

¢ TeopeTHhyecCckKue

* TIpUMEHATH Ha

¢ TeopeThudyeCKHMU

Cpe/ibl, MeTO/IbI
reoXUMHUYeCKUX U
reo(usryeCcKux
HCCJIe/JOBaHUM;

reo(PU3MKU OKpy>Karoliei
cpefibl, MeTO/IbI
reoXUMUYeCcKuX 1
reodu3nue CKUx

1 CCJle/JOBaHMIA;

ypOBEHb) OCHOBEI r'eOXUMUU U IIpAaKTHKe TeOPETUYECKHE | OCHOBAMU I'€OXUMHUU U
reo(PU3MKU OKpPY>Karollie | OCHOBBI TeOXUMUU U reou3nKU OKpy>Karolei
Cpe[ibl, METO/bl reor3UKU OKpYyKatollieil | cpebl, METOAAMU
reoXMMHUYeCKUX U Cpefibl, MeTO/bI reoXruMHUYeCKUX U
reor3nueCKUx reOXUMH4eCcKux 1 reou3nue CKux
1 CCJIe/JOBaHMIA; reousryeCcKux HCCJIe/JOBaHMM;
3aKOHOMEPHOCTH WCC/IeIOBaHUM; 3aKOHOMEPHOCTSIMU
(bu3nuecKux siBjieHUN 1 WCII0J/1b30BaTh /151 (bu3nuecKux siBjieHUN U
XUMHYECKUX MPOLIeCCOB | PpeLleHUst IKOJIOTUUeCKUX | XUMUYeCKHUX MPOLIeCCOB
B OKpY’Karollleit cpefie rpo6siemMm B OKpY>Katolllei cpefie
1o/ BO3/|eHCTBUEM 3aKOHOMEpPHOCTHU 071 BO3[leCTBUEM
€CTeCTBEHHbIX U bU3UUeCKUX SIBIeHUN U €CTeCTBEeHHbIX U
aQHTPOTOTeHHBIX XUMUUeCKUX TPOLIeCCOB | aHTPOIIOTe@HHBIX
(hakTOopOB; B OKpY’Karolllel cpefie; (hakTopoB;
3aKOHOMEPHOCTH
MUTpaLii XUMHAYECKHUX
3/IeMEeHTOB B brocdepe,
re0XMMHUIO NPUPOJHBIX U
TeXHOT€HHBIX
NMaHAmagToB;

YIOBNIETBOPUTE/IBH | o TeopeTHYeCKHe * TIPUMEHSTHb Ha * TeOopeTHUYeCKUMU

0 (TIOpOroBkIi OCHOBBI T€OXUMUU U MIPAKTUKe TeopeTUYecKre | OCHOBaMU Fe0XHMHHU U

YPOBeHb) reo(pU3MKU OKpY’>Karoleil | OCHOBBI TeOXUMHUU U reou3uKy OKpy»Karolei

Cpefbl, MeTolaMH1
reoXruMUYeCKUx U
reousnyeCcKux
HCCJIe/JOBaHUM;
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3 Tunosble KOHTPO/IbHBIE 3a/JaHUA
[ peanv3aliiu BhIllIeTiepeurc/IeHHbIX 3a7iad 00y4yeHHsl UCIIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTephasibl, HeOOXoAUMbIe /i1 OIIeHKU 3HaHWM, YMeHHH, HaBBIKOB W (W/IH) OIIbITA
JlesITeIbHOCTH, XapaKTepU3yHOIIUX 3Tarbl (OPMUPOBaHUSI KOMIIETEHLIMM B MpOLiecce OCBOEHHS
oOpa3oBaTebHOM MPOrPaMMBI, B CIEAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAaMOIOATOTOBKY
— 3arpsi3HeHue BO3[yXa.
— [lapHMKOBBIE rassbl.
— /Jlerpazanysi 030HOBOIO CJIOSI.
— KucnorHbeie ocaiku.
— ATMocdepHbIl a3p0307b.
— 3arpsisHeHue TUpocdephl.
— TlpupopHbie ¥ TeXHOTE€HHbIE TeOXUMHUUECKHe aHOMaMY. ['eoxummuyeckrie 6apbepsl.
— ®Du3MKo-XMMHYeCKHe, MeXaHHUeCKre, OMoreoXuMUUeCcKre U TeXHOTeHHbIe Dapbepsbl.
— CucreMaTriKa reOXUMUUECKHUX OapbepoB Y BU/bl aHOMAJTHH.
— Teoxumuueckue knaccuburKaluy XUMAYECKHUX 37IEMEHTOB.
— Teoxumnueckast HeOJHOPOJHOCTb OMOCKephI ¥ IPUPOJHBIX 30H.

3.2 TecToBble 3aJaHUA

— Uto nipegnmoxun b. b. Ilo/iIbIHOB UCIIO/MB30BaTh B KayeCTBe IVIABHOTO KPUTEPUS BbIJETEeHUS
s/ieMeHTapHbIX JaHAmadToB? 1. OJHOPOJHOCTH JIUTOIOTMUECKOT0 cocTaBa. 2. CXOAHBIM XapakTep
yBnakHeHus. 3. OMHAKOBBIA TUIT PacTUTENbHOCTH. 4. OIHOPOAHOCTh MOUBLI. [1711 KaKWX MPUPOJHBIX
KOMIUIEKCOB XapaKTepHa HavOOJIbIIIasi TUIOIA/Ib BhISB/IEHUS 3/IeMeHTapHbIX JaHamadgTos? 1. Creneid. 2.
[Tyctbiub. 3. JlecoB. 4. TyHupel. Kakve reoxumMuueckde TOKa3aTeM XapaKTepu3yeT KaCKaJHYH
na”AmadTHO- TeoxXuMHuueckyro cuctemy? 5. Kiapkyd KOHIleHTpalid U KJapku paccessHUs. 6.
Koadduimentsl paguansHoi auddepenumanyu. 7. KoadduimeHTs! atepanbHol guddepeHimaniyy. 8.
Kosdbdunmentsl BogHOM murpanyu. Kak Ha3bIBaeTCs 3aKOH COJEpXKAl[UM TIONOXKEHWe O BCeoOIem
paccessHiM XUMH4Yeckux 3yeMeHToB? 1. Knapka-BepHagckoro. 2. Tompammupara. 3. IlepenbmaHa-
I'nazoBckoit. 10 4. ITonbiHOBa. Kakve Xxumuueckue 3jieMeHThl UMEIOT HauOosIbIllee pacripoCcTpaHeHre B
3eMHOUM kKope? 1. C YeTHbIM UHCIOM TIPOTOHOB U HeWTpPOHOB. 2. C HeEUeTHbIM UHCIOM IIPOTOHOB U
HeUTpOoHOB. 3. C OO/BIIMM W YETHBIM UYHCJIOM TIPOTOHOB M HEUTPOHOB. 4. C HeOO/IBIIMM U YeTHBIM
YKUC/IOM TIPOTOHOB M HeUTpPOHOB. Kakue KOMIIOHEHTHI jaHZmadTa HWMeHT HauboJbliiee CXOACTBO
XUMHMUECKOT0 cocTaBa ¢ 3eMHOM kopoii? 1. [TouBa. 2. PacturensHocth. 3. ATMocdepa. 4. Boasl. Kakoit
BU/ MUTPALUH SIBJ/ISIeTCSI Hanbosiee CIoKHBIM? 1. BruorenHasi. 2. TexHoreHHast. 3. PU3MKO-XUMHUUecKas. 4.
Mexanuueckasi. OT uero 3aBucMT Murpaiusi BeijectBa? 1 OT cTrpoeHust atoMoB. 2 OT naHAiadTHO-
reoxuMuyeckux ycroBud. 3 OT BenuuuHbl Kinapka. 4 OT cTpoeHHsi aTOMOB U JaHAIA(THO-
reOXMMHUECKUX yCaoBUH. Kakue XUMHUeCKue 371eMeHTbl MOTYT ObITb THITOMOP(HLIMU? 1. AKTHUBHO
MUTDUDYIOLMe B JaHHbIX JaHAwadTax. 2. AKTHBHO HakKalIMBaroLIUecsl B JaHHBbIX JaHzAmadrax. 3.
AKTHUBHO MUTDUDYIOIIIME Y HaKarUTUBAIOIUECS B JAHHBIX JlaHImadTax v UMetolye 0osbiive KaapKu. 4.
AKTHBHO MUTDUPYIOILIME U HaKalIMBalOIIMecs B aHHBIX JlaHAmAadTax U UMerole MajeHbKre K/IapKu.
Kakue BuzbI reoxuMuueckux OapbepoB MMeIOT HauwOosblllee 3HaueHWe /s (GOPMUPOBAaHHE 30JI0THIX
pocchineit? 1. Mexanuueckue. 2. @usnko-xuMmuueckue. 3. buoreoxumuueckue. 4. TexHoreHHble. Kakue
reOXMMHUUECKHEe AaHOMa/IMU OOBIUHO MMEIOT HaubOJIbIIyIO TUIONa/b pacrpocTpaHenus? 1. ITepBuuHbIe
opeosi MecTopoxkJeHusi. 2. PygHoe Teno. 3. Bropuunblli opeon paccesiHusi. 4. VIMelOT ofuHaKOBbIe
pa3Mepsl. Kakve ctaTucTiyeckre okasaTesd COBIMA/al0T P HOPMaJ/IbHOM pacrpeeieHU XUMUUeCKUX
3/71eMeHTOB B TojicicTeMax JyiaHmadToB? 1. CpesHee apudMeTrueckoe, Moja U MeauaHa. 11 2. Moga u
menuaHa. 3. CpenHee apudmernueckoe U MenuaHa. 4. CpenHee apu@meTrrueckoe U mopa. M3 Kakux
XUMHYECKUX 37IeMEHTOB COCTOMT >KHUBOe BellleCTBO? 1. BogHBIX MUrpPaHTOB. 2. BO3AyIIHBIX MUTPAHTOB.
3. ManonoaBwxHbIX 371eMeHTOB. 4. VIHepTHBIX 3/1eMeHTOB. Kak Ha3bIBaeTCsi reOXMMUUECKUI MOKa3aTellb
XapaKTepU3yIOLLMi OTHOLIEHWe COJep’KaHMs 37ieMeHTa B 30/1e PacTeHHH K ero COofep>kKaHUi0 B TOPHOM
TIOpOZle U TOUBe Ha KOTOPO# 3TO pacTeHue mpowuspactaer? 1. BuodunbHOCTBIO. 2. BUOTHYHOCTBIO. 3.
Koadduimentom 6uosornyeckoro moroieHus. 4. Koadduimenrom 6HoreoxMmMuueckor aKTUBHOCTH.
I'me cocpepgoroueHa oCcHOBHasg Macca uBoro BewjectBa? 1. B necax. 2. B caBaHHax u crersx. 3. B
okeaHax. 4. TyHzape. [nsg Kakux JaHAmadTOB XapakTepHO O/M3Koe COOTHOIEHHWe OWoMacChl |
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exxerogHol npogykumu? 1. JlecHsix. 2. bonothbix. 3. TyHzpsl. 4. Creneid. Kakasi rpymnmna naHziagToB
obnasaet HaubosblLed camoopraHu3alueil U ycroitunBocTbio? 1. JlecHsle. 2. CrenHble. 3. [TycTbiHb. 4.
Tyngpel. B uem 3akimrouaeTcs Befylllas pojib >KUBOro BemiectBa? 1. B oOpa3oBanwu mopoj C
opraHoMOpGhHOM CTPYKTypol U TeKcTypou. 2. B dopMmupoBaHur (HU3MKO-XUMUUYECKUX YC/IOBUM
MUTPALUY 3JIEMEHTOB B JaHHOW OMOKOCHOM cucteMe. 3. B cymmapHOoM 3ddekTe fesiTeTbHOCTH BelljeCTBa
3a reoJIOTMYeCcKyl0 MCTOpUIO. 4. B KOHLIeHTPUMPOBaHMM XUMHMUECKHX 3/1eMeHTOB. Kakoil XWMuYeCKUi
cocTaB mpeobraZiaeT B PeUHBIX, MOYBEHHBIX U IPYHTOBBIX BOJaX I'YMHUIHbIX daHAmadgTos? 1. XmopuaHo-
HarpueBblii. 2. I'mapokapOoHaTHO-KanbleBbld. 3. CynbgarHo-marHueBbil. 4. I'mppokapboHaTHO-
HaTpueBbId. 12 Kakne reoxumMuueckue yCa0BUs XapaKTepHBI /1S IieeBbIX BOZ? 1. Bosbioe cofeprkanue
kuciaopoga. 2. Ilpucyrcreue ceposopoposa. 3. borblloe copepykaHve KUC/IOpoJa U cepoBojopozja. 4.
OTcyTCcTBHE CEpoBOJOPOJia M HU3KOe cofeprkaHue Kuciaopozga. Kakue rpynmnel XMMHUeCKUe 371eMeHTHI
JIeTKO MUTPUPYIOT B CUJIBHOKHMC/IBIX Bofax? 1. CBuHel, Me[b, a/oMUHUN. 2. Banaguii, monubpeH,
amovuHui. 3. CBuUHell, KpeMHMI, BaHaaud. 4. Meap, mMomubneH, cepebpo. B uem 3akmrouaercs
CylL|eCTBeHHOe oT/Inure Hoocdepsb! oT buocdepsl? 1. B u3MeHeHnH (HpU3MKO-XMMUUECKUX YC/I0BUH. 2. B
OFPOMHOM YCKOPEHMM IeOXHMMHUYEeCKHUX IpoLleccoB. 3. B yBenueHUM 3arpsi3HeHUM OKPY>KaroIlleld Cpefbl.
4. B ucnonb30BaHUM aTOMHOM 5Heprud. UTo sIB/ISeTCs IVIaBHBIM UCTOYHHUKOM 3arpsi3sHeHHUsl OKpYy Karolei
cpensi? 1. TIpombiieHHble CTOKU. 2. Boibpocs! npegnpusituii. 3. TBepabie otxozbl. 4. BynkaHuueckast
JedaTelbHOCTb. Kakue BBl 3aTpSI3HSIOLIMX BellleCTB sIB/SIOTCS Haubosee TOKCHYHbIMU? 1. CTOKM. 2.
Bribpocsl. 3. KommyHameHO-0b1TOBBIE OTXO/BI. 4. [IpoMbIliIeHHbIe OTXOABL. [171 KaKUX Te0XUMHUeCKUX
ToKa3aresiell yCTaHOB/EeHa CBs3b CO 3[0poBbeM uesioBeka? 1. Kos(@uiyeHT 3arpsi3HeHUs MOuB. 2.
KosddunmeHnt 3arpssHeHusi cHeXXHOro mokpoBa. 3. CyMMapHbIM TOKasaTenb 3arpsi3HEHUs] TMOYB. 4.
CyMMapHbIY NI0Ka3aTe/ib 3arpsi3HeHHUs] CHEXXHOTO TIOKPOBa.

3.3 TemMbl 0OIPOCOB Ha 3aHATUAX
— TlpupoaHbie U TeXHOTeHHBIE FeOXUMHUUeCKKe aHOMaTuK. [eoxumuueckre 6apbepahl.
—  OU3MKO-XUMHUYeCKHe, MeXaHuueCcKue, OMoreoXuMHUUeCKe U TeXHOTeHHbIe Oapbephl.
— CucreMaTHKa reoXMMHUeCKUX OapbepoB 1 BU/bl aHOMA U,
— Teoxumuueckue knaccupurKaly XUMAYECKHUX 3/IEMEHTOB.
— Teoxumuueckasi HEOJHOPOAHOCTb OMOCHEPHI ¥ TTPUPOHBIX 30H.

3.4 DK3aMeHaLOHHbIEe BOIIPOCHI

— TlpegmeT ¥ OCHOBHBIE HarlpaB/ieHUs] U3yUeHHUs] TeOXUMUM U reodu3uku 6rocdepbl. OCHOBHBbIE
3Tambl Pa3BUTHS T'eOXVMHU U reodusuku Onocdeprl. ['eoxumuueckue u reodusnyeckre MeTOAbI B
9KOJIOTUYeCKUX UCC/ieloBaHUsIX. EcTecTBeHHbIe M MCKYCCTBEeHHbIe reodusnueckue 1oJsi. buonornyeckue
U 3Konoruyeckue 3¢@exTsl reoprsryeckux rMoseld. 3aKOHOMEPHOCTH PpaclpOCTPaHEHUs] XMMHUUeCKHX
3/ieMeHTOB B JiuToCc(hepe. [eoxuMuueckude TMOC/IeACTBUSI M3MeHeHUH KiuMata 3emiu. PuTtoreHHoe
nocTyrieHre coneld B armocdepy. ['maporeoxumusi Mof3eMHBIX M TPYHTOBBIX Boj. IobGanbHbie u
pervoHasbHble aHTPOIMOTeHHble T'eOXWMHUeCKWe W3MeHeHUsi TI0YB U TIOUBEHHOrO TIOKPOBa.
leoxyMuueckre acrekTbl yueHWss o Ouocdepe. buocthepa kak maHgmadTHas cepa. [panuiipi
na”gmadToB. Buabl MurpaluM  XUMHAYeCKMX S7eMeHTOB B JaHAmadTax. Pasel  naHzmapTHO-
reOXMMHUUECKHX IpoLeccoB. broreHHass Murpanus XMMUYeCKUX 3/1eMeHTOB. OCHOBHBIE COCTaBIISIFOLIHE
OMOreOXMMHUYECKOTO KpPYrOBOPOTa BelleCTB. VIHTEHCMBHOCTb MWrpaiuu W 0OasaHC OHOGUIBHBIX
3JIEMEHTOB B TIPUPOJHBIX U CebCKOXO3SMCTBEHHBIX saHAmadrax. JKvBoe BemecTBO W I100anbHBIN
OroI0orNYeCcKrii KpyroBOpOT XUMHUECKUX 37IEMEHTOB.

4 MeToanyecKne MaTepHa’ibl
Inst obecrieuenust mpoiiecca oOyueHHWst W pelieHus 3a7au 00yUyeHHsl UCTIONb3YIOTCS CIAYIOIIHe
MarepuaIbl:
— MeTOoMYeCKHWe MaTepuasbl, OMNpejessIoe TPOLeAypbl OLIEHMBAaHUS 3HAaHWW, YMEHHH,
HAaBBIKOB M (WM) ONbITa [eATeJbHOCTH, XapaKTepU3YHOIUX 3Tamnbl (OP-MUPOBaHUS KOMITETEHIVH,
corziacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas UTEeparypa
1. Betowkun, A.I. OCHOBBI NPOL[ECCOB UHXXEHEPHOM 3K0/IoruM. Teopwusi, MpUMepkl, 3ajaud. +
CD. [DnekTpoHHbIii pecypc] — OnektpoH. faH. — CII6. : Jlaab, 2014. — 512 c. — Pexxum gocryma:
http://e.lanbook.com/book/45924 ~ — 3ars. C 9KpaHa. [DnekTpoHHBIM  pecypc]. -
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4.2. lonosHMTe/IbHAA IMTEeparypa

1. Tpyxun, Bragumup Vnbuu. O61ijast ¥ 5Konornyeckast reodusrka : YueOHUK /s By3oB / B. U.
Tpyxun, K. B. I[lokasees, B. E. KynuupiH; MOCKOBCKMI TOCYZapCTBeHHbINM yHuBepcuTeT M. M. B.
JIomoHocoBa. - M. : ®usmariut, 2005. - 569 c. (Hamuuue B 6ubuoreke TYCYP - 20 3k3.)

2. AcradreBa, Jlrogmuia CepreeBHa. OKojorvueckas XuMHs @ YueOHMK [/l CpeJHEro
nipodeccroHanbHOro obpaszoBanus / JI. C. ActadreBa. - M. : Academia, 2006. - 222 c. (Hamuuue B
oubmoreke TYCYP - 30 3k3.)

3. CapoBHuKOBa, JltogMuna KoHCTaHTMHOBHA. DKOJIOTHS U OXpaHa OKPY’Karollel cpefbl MpU
XVUMUYeCKOM 3arpsisHeHuH : YueOGHoe rocobue asisi By3oB / JI. K. CamoBHukoBa, [I. C. Opnos, U. H.
JIo3aHOBCKasl. - 3-e u3fl., epepad. - M. : Boicias mikona, 2006. - 333 c. (Hanuuue B 6ubmoreke TYCYP
- 50 9K3.)

4. CanoxHukoB, FOpuii AnekcaHipoBuu. PasnoakTMBHOCTE OKpy»Karouel cpezbl. Teopus u
TpakTHKa : yuebHoe U yueOHO-MeToAMueckoe rocobue asst By3oB / FO. A. Canokuukos, P. A. Anues, C.
H. KanmbikoB. - M. : BUHOM. Jlabopatopusi 3Hanui, 2006. - 286 c. (Hanuuue B 6ubmioreke TYCYP -
20 9K3.)

5. AnekceeHko, Bragumup AsekceeBud. JKu3HezmesiTeIbHOCTb M OMocdepa : yuebHoe mocobue
Iuis By30B / B. A. AnekceeHko. - M. : Jloroc, 2005. - 229 c. (Hamuuue B 6ubmioreke TYCYP - 20 3k3.)

4.3. YueOHO-MeToANYeCKOe M0co0He U MPOrpaMMHoOe odecrieueHne

1. ®u3MKo-XxMMHUYeCKHe OCHOBBI KOJIOTHUH: Y4eOHO-MeToquueCKUi KOMIUIEKC T0 AUCLUTINHE
«DPU3MKO-XUMHUUECKUe OCHOBBI 3KOJIOTWM» TIpe[Ha3HaueH [jisd CTY[AEeHTOB, OOydYaroluxcs TIo
Crel[ManbHOCTH «OKOJIOTUSI U TPUPOJonoab3oBaHue». / ExkumoBa U. A. - 2013. 43 c. [SneKTpoHHbIH
pecypc] - Pexxum gocrtymna: http://edu.tusur.ru/publications/3385, cBo60HBIT.

2. XuUMUUYecKhe MeTOAbl KOHTPO/S OKpyKawolleld cpefbl: MeToAnueckde yKasaHUsi 10
MPaKTUYeCKUM U CeMUHApCKWM 3aHSITHSM /ISl CTY[AEeHTOB HarlpaB/jeHusi MoArotoBku: «TexHocdepHas
0e3011aCHOCTb», «JKOJOTUSI W TIPUPOJOIIo/Ib3oBaHre» / MuanHa M. B. - 2014. 24 c. [SneKTpoHHBIH
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/4071, cBoO0gHBIT.

3. Xumuueckde MeTOZAbl 95KOJIOTMUECKOTO KOHTPO/s: YdeOHO-MeToguueckoe Tocobue 10
OpraHM3alii CaMOCTOsITe/TbHOUM paboTel / MunnHa M. B. - 2012. 20 c. [SnekTpoHHbI# pecypc] - Pexxum
npoctyma: http://edu.tusur.ru/publications/1934, cBo60gHBIM.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. https://yandex.ru/ - mourckoBasi cucreMa fIHzekc
2. http://elibrary.ru/ - HayuHas 3nekTpoHHast 6ubmoreka Elibrary.ru.
3. https://e.Janbook.com - 3nekTpoHHasi 6ubmmoTeyHas crcrema "JlaHp"
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