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OYHAS ®OPMA OBYUYEHMUSA

Beero 1o Ayauro Tex- [paxkTuue|Jladoparo dopma
C PHBIX N CKHX PHBIX CPC, NMPOMEXKYTOYHOT 0
emecTp | YueOHOMY q LM H, . .
ac 3aHATHH, | 3AHATHH, Yac KOHTPOJISt
naany/3ET Yac
Yac Yac (3K3./3a4eT)
6 72/2 28 14 14 - 44 3auer
Hroro 72/2 28 14 14 - 44 3auer
3AOYHASA ®OPMA OBYUEHNUS
Beero 1o Ayauro Tex- [paxkTuue|JlaGoparo dopma
K PHBIX . CKHX PHBIX CPC, NMPOMEXKYTOYHOT 0
ypc YuyeoHOMY y LU, . .
ac 3aHATHH, | 3AHATHH, Yac KOHTPOJISt
naany/3ET Yac
Yac Yac (3K3./3a4eT)
3 72/2 8 4 4 - 64 3auer
Hroro 72/2 8 4 4 - 64 3auer

AnHoTaims padoyeil mporpaMMbl IPECTABICHA B MPHIIOKEHUH 1.

1.ean u 3aaa4u yueOHOH AUCHHMILINHBI, €€ MeCTO B y4eOHOM mpoiecce
1.1 Ilesan 1 325241 H3YYEHUS] AUCLHILIMHDBI

Henabro mnpernopaBaHusi IUCLUILTUHBL « UAPOXUMUS) SBIsIeTCS (OPMHUPOBAHME 3HAHMHA O
XUMHYECKOM COCTaBe MPHUPOAHBIX BOJ, (akropax (HOPMUPOBAHHMS HX XHUMHYECKOTO COCTaBa,
OCHOBHBIX METOAaX FMAPOXUMHUYECKOTO aHAJIN3A.

Hcxons u3 nenu, B npouecce U3y4eHus: JUCLHUIIIINHBI PEHIAI0TCA CAEAYOIIHE 3a0a4H:

— U3y4eHHE NPEIMEeTa, OCHOBHBIX MOHITHI U METOAOJIOTHYECKUX IPUEMOB HAyKU THAPOXUMUH

— (¢opMupoBaHHE TPEACTaBICHUH 00 OCHOBHBIX METONAX H3yUYEHHs] HKOJOTHH BOIOEMOB H
MOHHUMATh CYLTHOCTh B3aMMOACHCTBUS BOAHBIX SKOJOTHUECKUX COOOIIECTB;

— (¢opMupoBaHHE 3HAHUH M YMEHHMH IO HCIIOJIB30BAHUIO COBPEMEHHBIX METOAOB B PELICHHUHU
TEOPETUYECKUX U IPAKTUYECKUX 3a4ad IO BIUSHHUIO KOHKPETHOTO BO3ACHUCTBUS Ha
coodmiecTBa TUAPOOMOHTOB WJIM CHUCTEMBI COOOIIECTB, YBA3BIBAS pEIIEHHE HApOIHO-
XO3STICTBEHHBIX 33724 ¢ COOJIFOAEHNEM COOTBETCTBYIOIINUX MPUPOIOOXPAHHBIX TPEOOBAHUH.

1.2. KpaTkasi XapakTepucTHKA JHCHHUILIHHBI, €e MeCTO B Y4eOHOM npoiecce

«unpoxumust» sBISETCS OAHOHW M3 AMCLUIUIMH BapuaTHUBHOH dacTh Onoka 1 pabouero
yueOHOro miaHa OakanaBpoB 1O  HampaBjieHuto noarotopku  05.03.06 «Okonoruss u
NPUPOAOIIONB30BaHNEY, IPpodruib «IIpuponononszoBaHne.

OcobeHHOCTBI0 TUCHUIUIHHBI <[ MIPOXUMHUST) SBISIETCS COUETaHHE IITyOOKOH TeOpeTHUeCKO
MOATOTOBKH C MPUBUTHEM HABBIKOB Pa0OThI B XUMHYECKO# J1Ta00OpaTOpuu ¢ peajbHbIMH MPUPOIHBIMH
o0BbeKTaMu, UCIOIB3YsI AHATUTHYECKHUE TPHOOPHI U CIIOKHOE 000pyIOBaHUE.

2. IlepeyeHpb NJIAHHPYEMBIX Pe3yJbTATOB 00y4eHHs MO JUCHHUILIHHE (MOIYJII0), COOTHECEHHBIX C
IUVIAHUPYEMbIMH Pe3yJbTATAMH 0CBOEHHS 00Pa30BaTEeIbHOM MPOrpaMMBbl

2.1. TpeGoBaHHs K YPOBHIO OCBOECHHUS] JUCILHILIHHBI

Tpe6OBaHI/I$IMI/I K YPOBHKO OCBOCHUA JUCHUIUIMHBI HABJIACTCA HOOCTUXKEHUE CICAYIOIIHUX
pesynbraToB obpaszosanusi (PO):



3HaAMb:
— 0COOEHHOCTU XMMHYECKOT0 COCTaBa MPUPOIHBIX BOI;
— CTPOEHHUE U CTPYKTYPHBIE OCOOCHHOCTH JKUIKOCTEH;
— 3aKOHOMEPHOCTH TPOTEKAHUS B HUX MPOLECCOB, UMEIOINUX OMPEAeNIeHHOE 3KOJIOTHYECKOe
3HAYEHHE.
yMemp:
—  BBISIBUTb OCOOEHHOCTH XMMHYECKOTO COCTAaBa M THIPOXUMHYECKOrO pekuMa aTMochepHbIX
OCAJIKOB, PEYHBIX, O3€PHBIX, BOJOX PAHIIUIIHBIX U MOJ3€MHBIX BOJI.
61a0emb:
— MeTOIAaMH XUMHYECKOrO aHaJu3a MPUPOAHBIX BOA M TUAPOXUMHYECKHUX HCCIENOBAHUN Ha
BOIHBIX OOBEKTAX.

B mpouecce OCBOGHHS MAHHOW IUCHMILIMHBI CTYyIEHT (QOPMHPYET U JAEMOHCTPHPYET
cnenyromue obienpodeccuoHanbable  koMmrereHmu npu ocBoeHun OITOIT BO, peanusyroreit
@I'OC BO mno HampasneHuro nmoarotoBku 05.03.06 «DKOJOTHS U MPHUPOIONIONIB30BAHIE», MPOPHIb
«IIpuponononp3oBanuey:

OomenpodeccuoHaabHbIE

OIIK-2 - BnaneHneMm 0a30BBIMH 3HAHUSMH (YHIAMEHTAIBHBIX Pa3feyioB (PH3UKH, XUMHU U
Ouonoruu B o0beMe, HeOOXOMMOM JIJIsl OCBOCHUS (PU3NIECKUX, XHMUYECKHX 1 OHOJIOTHYECKIX OCHOB
B 3KOJIOTHHM U MPHUPOIONONIB30BAHMS, METOAAMH XMMUYECKOrO aHAIN3a, 3HAHMSIMH O COBPEMEHHBIX
OMHAMUYECKUX TPOLIECcaX B MPHPOAE U TeXHocdepe, O COCTOSIHMU Teocdep 3emiu, 3KOJNOTHH U
3BOMIOLIMN  Omocdepsl, rMOOATBHBIX 3KOJOTMYECKHX MpoljeMax, MeromaMu oTOopa M aHaiu3a
reoJIOTHYECKUX M OWOJIOTMYECKUX Tpo0, a Takke HaBbIKAMH HWACHTU(QUKALMA ¢ ONMHCAHUS
OHMONOrnYecKoro pa3Hoodpas3usi, ero OLEHKH COBPEMEHHBIMH METOAAMU KOJWYECTBEHHOH 00paboTKu
uH(pOpPMaLHH.

IpodeccuonanbubIC

IIK-14 - BrnageHwe 3HAHUSMH OO0 OCHOBAaX 3EMIICBENCHUS, KIUMATOJIOTHH, THUAPOJIOTHH,
JaHamadTOBECHHS, COLMAIbHO-9KOHOMHUYECKOH reorpaduu u kaprorpaduu.

2.2. Mecto aucuumiunabl B cTpykrype OIIOII BO

«'mppoxumust» sBISETCS ONHOH M3 AMCLUIUIMH BapuaTHUBHOH dacTh Onoka 1 pabouero
yueOHOro miaHa OakanaBpoB 1O  HampaBjieHuto noarotopku  05.03.06 «Okonorus u
NPUPOAOTIONB30BaHNEY, TPod b «IIpupoaonons3oBaHue.

HeoOxoguMbIMu YCTIOBUSIMU [UIsI OCBOEHUSI TUCLMILIMHBI SBJITIOTCS. 3HAHUSI O TIPOIEccax
¢dbopMHUpOBaHUS TPUPOAHBIX BOJ, OCOOCHHOCTEH HMX XHUMHYECKOIO COCTaBa, YMEHHeE BBIIBIATH
0COOEHHOCTH XUMHUYECKOr0 COCTaBa M MHMAPOXHMUYECKOTO PEKHMa aTMOC(EPHBIX OCAIKOB, PEUHBIX,
O3€PHBIX, BOJOXPAHWIMILIHBIX M TMOJ3EMHBIX BOJ, BJaJAeHHe HaBbIKAMU [0 pPELIEHUIO
UIPOXUMHUECKHX 3a7ja4 U ONpeesIeHUI0 XUMUYECKOT0 COCTaBa MPUPOJHBIX BOL.

CopepxaHue AUCLUIUIMHBI SIBJSETCS JIOTHYECKUM MPOAOJIKEHHEM COAepKaHUs TUCLUIUIMH
«XuMus», «AHaJIUTUYECKas XUMHs», «IJKOJOTO-TUAPOJIOIMYECKHE HCCIENOBAHUA» U CIYXKHUT
OCHOBOM JJIs1 OCBOCHUS TUCLIUITIIMH MPO(ECCHOHATIBHOTO IHKJIA.

3.00beM AMCUUIIMHBI (MOAYJIS1) B 3a4eTHBIX ¢INHUIAX € YKa3aHHeM
KOJIHYeCTBA AKA/IeMHYEeCKHX YACOB, BbIleJIeHHBIX HA KOHTAKTHYI0 padoTy
o0yyaromuxcsi ¢ npenoaasareJieM (1o BUAAM y4eOHbIX 3aHSTHIH) U HA
CaAMOCTOSITEJILHYIO pa0oTy 00y4aromuxcst

Ounoe oTnesieHue
OO01ast TpyI0eMKOCTh JUCLIMTUTNHBI COCTABIISIET 2 3a4eTHbIe eAuHUIIb, 72 yaca. KoHtakTHas pabora
cocraBnsier 28 wacoB: 14 — nekumm, 14 — mpaktudeckue 3aHATHA. Ha camocrositenbHyro padoty
npuxoaurcs 44 Jaca.



Ne mogyns
06pasoBaTesibHOA

Ne mopynsa
06pasoBaTeNibHOM
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nporpamMmbi

Ne pasgena, Tembl

Ne pasgena, Tembl
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Pasgen 1. OCHOBbI TMAPOXUMUN. 12 4 24 40
Tema 1. BeegeHue. TMApoOXmMmMnA Kak Hayka. 1 - 2
Tema 2. TeopeTUyecKkne 0CHOBbI TMAPOXUMUN 1 - 2
Tema 3. CocTaB, CTPOEHME N CBONCTBA BO/bl KakK 2 2 4
pacTsopuTens
Tema 4. XvMuyeckuii coctas NPUPOAHbLIX BOS, 2 2 6
Tema 5. ®opMMpoBaHMe XMMNUYECKOTO COCTaBa 2 - 2
NPUPOAHbLIX BOA.
Tema 6. Knaccuthukanyma coctasa npupoLHbIX 2 - 4
BOA.
Tema 7. O6uias » permoHanbHas rmapoxvmMus. 2 - 4
Paspgen 2. OCHOBbI MPUKAAAHOM rMAPOXUMUN 2 10 20 32
Tema 2.1. MeTofbl aHanM3a NPUPOLHbLIX BOA,. 1 10 10
Tema 2.2 OueHKa KavecTBa Bofbl. KOHTpOb 3a 1 - 10
3arpA3HeHnemM BOLHbIX 0OBEKTOB.
NTOro: 14 14 - 44 72
3ao4yHasa opma 0byveHUA
KoHTakTHaa paboTta cocTaBnseT 8 uvacoB: 4 - nekyun, 4 - npakTuyeckme 3aHATMA. Ha
CamMOCTOATENbHYIO paboTy nNpmxoguTcs 64 vaca.
Bunabl y4e6HOW HarpysKu u mx
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Pasgen 1. OCHOBbI TMAPOXUMUN. 3 - - 40 43
Tema 1. BeegeHue. 'mapoxmmuns Kak Hayka. 0,5 4
Tema 2. TeopeTnYeCKMe OCHOBbI TMAPOXUMUN 0,5 6
Tema 3. CocTaB, CTPOEHMEe 1 CBOWCTBA BOAbI Kak 0,5 6
pacTsopuTens
Tema 4. XIMWUYECKNIA cOCTaB MPUPOAHbIX BOA. 0,5 6
Tema 5. PopmMmpoBaHMe XMMNYECKOro cocTaBa 0,5 6
NPUPOAHbLIX BOA.
Tema 6. Knaccuukaumsa coctasa NpMpoAHbIX 0,5 6
BOA,.
Tema 7. O6LLaa U pernoHanbHas ruapoxmumms. - 6
Pasgen 2. OCHOBbI NPUKNAaAHOM TMAPOXUMUN 1 4 24 29
Tema 2.1. MeTobl aHanM3a NPUPOAHbIX BOL. 0,5 4 14
Tema 2.2 OueHKa Kavectsa Bofbl. KOHTpOb 3a 0,5 - 10

3arpsi3HeHneM BOJHbIX 06BEKTOB.



NTOIO: 4 4 - 64 72

4. CofepXaHue gucumnanHbl (Moayns), CTRYKTYpPMpPOBaHHOe N0 TeMaMm
(pasgenam) c ykasaHMeM OTBEAEHHOr0 Ha HUX KO/TMYeCcTBa aKafjeMNUYyecKmMx 4acoB u
BW0B y4ebHbIX 3aHATUI

4.1. Teopetnuecknii kypc (OMK-2, NMK-14)

OuHasn opma 0by4deHuUs

A Homep pasaena O61bem vacoB

Pasgen, TeMa yu4e6HOI AUCUMNINHBI, COAEpXKaHUe TeMbl
n/n AUCLUUNAVHBI NeKkumn CPC

1 1 12 20 Pasgen 1. OCHOBbI TMAPOXUMUMN.

1 2 Tema 1.1. BeegeHne. Mmapoxvmuns Kak Hayka.
KpaTKnuii UCTOPUYECKMIA OuYepkK. CoBpeMeHHoe
COCTOfIHME 7 3agayu TMAPOXUMUYECKUX
nccnenoBaHuii.

1 2 Tema 1.2. TeopeTnYeCKMe OCHOBbI TUAPOXUMUN
Tunbl  XUMWUYECKUX  B3aMMOMENCTBUI  MexXay
yacTmuamu BellecTBa. JHepreTmka XUMUYECKUX
npoueccos. XuMmmyeckad KuHeTuKa. XMMUYecKoe
paBHoBecue. [eTeporeHHble paBHoBecud. [pasuno
(ha3 M'mbbca.

2 2 Tema 1.3. CocTaB, CTpOEHME N CBOWCTBA BOAbl Kak
pacTsopuTens
CocTaB, CTpoeHuMe Mofekyn Bofabl. Bopa Kak
pactsoputens. [lpoueccbl pacTBOpeHMs U UX
JHepreTMka. PacTBOPUMOCTb TBepAblX BELLeCTB WU
rasos. ONeKTPONUTHI 7 HE3NeKTPONUTHI.
AKTMBHOCTb MOHOB B pacTtBopax. WoHHaa cuna
pacTtBopoB. [lucrnepcHble cUCTEMbl. WVICTWHHbIE U
KON/IOUHbIe PacTBOPbI.

2 4 Tema 1.4. XuMUYeECKKNIA cocTaB NPUPOAHbIX BOA.
MpupogHas BOAA KaK  MHOTFOKOMMOHEHTHbIN
pactBop. [NnaBHble WOHbI B BOjax W  UX
npoucxoxgeHve. KapboHaTHas U1 cynbaTHas
CUCTEMbl B MPUPOAHLIX Bogax. WVoHbI BOgoposa.
Knaccuukaumnsa sog no pH. PacTBOpeHHble rasbl.
buoreHHble Beulectea. OpraHuW4Yeckue BeLLECTBA.
MMWKpPO3nemMeHTbl U UX 3HaYeHwue.

2 2 Tema 1.5. dopmumpoBaHME XMMWYECKOro CcoCTasa
NMPUPOAHbLIX BOA,
®dusnko-reorpagmyeckune (hakTopbl.

leonornyeckne  aktopbl. PUMKO-XUMUYECKUE
(bakTOpbl.  Bronornyeckne U aHTPOMOreHHbIe
(hakTopbl.

2 4 Tema 1.6. Knaccuukaumsa coctaBa MNPUPOLHbLIX
BOA.
Knaccuukaumad no  XUMMWUYECKOMY  COCTaBy.
Knaccuukauma no muHepanusaumu. Pesynbrathbl
XUMMYECKOT0 aHann3a Bog. HanMeHoBaHWe BOS.



Tema 1.7. Obuiast u pervoHaj bHAs THAPOXUMUS.
I'mnpoxumust arMocepHbIX ocankoB. [ unpoxumus
peK, 03ep, UCKYCCTBEHHBIX BOAOEMOB. I unpoxumus
mMopel, okeaHoB. (OCOOEHHOCTM XMMHYECKOTO
COCTaBa MOJ3EMHBIX BOJ.

Pa3zgen 2. OcHOBBI NPUKJIATHOH I'MAPOXUMHH
Tema 2.1. MeTonbl aHAINW3a IPUPOIHBIX BOJ.
Xumuueckue METOAbI aHan3a.
DNEKTPOXUMHUYECKUE METO/IbI aHau3a.
CrnektpasibHble METOAbI aHaIu3a.
Xpomarorpaduieckie MeTOIbI aHATN3a.

Tema 2.2 OreHka KadecTBa BOABL KOHTPOJbL 3a
3arps3HEHUEM BOIAHBIX OOBEKTOB.

XUMHUYECKOE 3arpsisHeHue BoaoeMoB. Bopa nns
XO3SIMCTBEHHO-TTUTHEBBIX Lese, bif) &1
MPOMBILICHHOCTH, it opowenust. OxpaHa BOA OT
3arpsisHeHuH. ['npoxumus Ha ciry:k0e OXpaHbl BOA.

Hroro

14

30

3aounas gopma o0yueHust

Homep pazaena
JUCIHUILVIHHLI

O0nem gacoB

Jlexmumn

CPC

Paznen, Tema y4e6HOI AHCIATUIMHBI, COACPKAHNE TEMbI

1

3
0,5

2

0,5

0,5

0,5

0,5

40
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Pa3gen 1. OcHOBBI THAPOXHUMHH.

Tema 1.1. Brenenue. I mapoxumMusi Kak HayKa.
Kpatkuii ucropuueckuii ouepk.  CoBpeMeHHOe
COCTOSIHUE u 3aJa4u THUIPOXUMHYECKUX
HUCCJIEIOBaHIH.

Tema 1.2. Teoperuueckne OCHOBLI THAPOXUMHHI
Tunbl XUMHYECKHX  B3aUMOACHCTBUH  MEXKIY
YaCTULAMH BEINECTBA. JHEPreTUKAa XHUMHYECKUX
MPOLECCOB. XUMHUYECKass KHUHETHKA. XUMHUYECKOE
paBHOBecue. ['ereporennbie paBHOBecus. [IpaBuno
¢a3 I'ndbea.

Tema 1.3. CocTaB, CTpOEHUE U CBOHCTBA BOAbI KaK
PacTBOPUTEIIA

CocraB, cTpoeHue MoOJeKya BoAbl. Boga kak
pactBoputenb.  IIpouecchl pacTBOpeHUss U UX
SHepreTuka. PacTBOPUMOCTh TBEPHBIX BELIECTB H
razoB. DJNEKTPOJUTHI u HE3JIEKTPOJIUTHI.
AKTUBHOCTb HMOHOB B pacTtBopax. HMoHHas cuna
pactBopoB. JlucnepcHeie cuctembl. McTUHHBIE H
KOJIJIOUAHBIE PACTBOPBL

Tema 1.4. XuMHUYECKHI COCTAB IIPUPOTHBIX BOJL.
IlpuponHas BOma Kak  MHOTOKOMIIOHEHTHBIN
pactBop. InaBHBIE HWOHBI B BOJAX U HX
npoucxoxnenne. KapOoHatHas u  cynbdaTHas
CHUCTEMbI B MPUPOAHBIX Bomax. HoHbl BOAopona.
Knaccupuxauus Box mo pH. PacTBopeHHbIe raspL
buorennsie BemecTBa. OpraHuvueckre BEIIECTBA.
MUKpPO3JIEMEHTHI U UX 3HAYEHUE.

Tema 1.5. PopMupoBaHNE XHUMHUYECKOTO COCTaBa




0,5

IPUPOJIHBIX BOJ.
dusnko-reorpaduyeckue bakTopsL
I'eonornyeckne ¢akrtopel. PHUZNKO-XUMUYECKHE
¢dakTopel. buonornyeckue W aHTPOIIOTEHHBIE
(bakTopsL

Tema 1.6. Knaccudukanust cocraBa NPUPOIHBIX
BOH.

Knaccupukanus 1Mo  XUMHUYECKOMY  COCTaBy.
Knaccupukaumusa no muHepamuzauun. PesynbraThl
XUMHUYECKOro aHanu3a Boj. HanmeHoBaHue BOA.
Tema 1.7. OOuiast ¥ peruoHaNbHas THAPOXUMISL.
I'npoxumust arMocepHbIX ocankoB. [ unpoxumus
peK, 03ep, UCKYCCTBEHHBIX BOAOEMOB. I unpoxumus
Mopel, okeaHoB. (OCOOEHHOCTH XHMHYECKOTO
COCTaBa MOJ36MHBIX BOJI.
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Pa3zgen 2. OcHOBBI NPUKJIATHOH THAPOXUMHH
Tema 2.1. MeTonbl aHAIHW3a IPUPOIHBIX BOJ.
Xumuueckue METOAbI aHan3a.
DNEKTPOXUMHUIECKUE METO/IbI aHamu3a.
CrnektpasibHble METOABI aHaIu3a.
Xpomarorpadudeckie MeTOIbI aHATTN3A.

Tema 2.2 OreHka KadecTBa BOABL KOHTPOJbL 3a
3arps3HEHUEM BOIAHBIX OOBEKTOB.

XUMHUYECKOe 3arpsisHeHHe BoAoeMoB. Boma nns
XO3SIACTBEHHO-TTUTHEBBIX LeJe, bif) &1
MPOMBILIICHHOCTH, it opowenust. OxpaHa BOA OT
3arpsisHeHud. [ mnpoxumus Ha ciry:k0e OXpaHbl BOA.

Hroro

60

4.2. llpaxtnyeckue 3ausatus (OIIK-2, ITK-14)
Ounas ¢popma o0yuenust

Homep
pasaena
AHUCIHUIIJIHHBI

O0nLeM uacos

DopMbl

Ayaurto
PHBIX

CPC

KOHTPOJIsSI
BBINOJTHEHHS
padoThI

Tema nNpakTHYeCKOro 3aHATHS

Pazpen 1
Tema 1.3.

2

IIpakTnueckas
pabora 1

CocTaB, CTPOCHHE U CBOWCTBA BOJBI KaK
PacTBOPUTEIISL

Pasnen 1.
Tema 1.4

2

IIpakTnueckas
pabora 2
TECT

XUMHUYECKUN COCTAB NPUPOAHBIX BOL

Pasnen 2.
Tema 2.1

IIpakTnueckas
pabora 3

Onpenenenne OMOXMMHUYECKOTO

noTpeOICHUs] KHCIOPOaa

Pasnen 2.
Tema 2.1

IIpakTnueckas
pabora 4

Onpenenenue OpTraHOJIeNTUYECKUX
XapaKTEPUCTUK MIPUPOIHBIX BOJ,
MYTHOCTHU U HBETHOCTHU.

Pazmen 2.
Tema 2.1

IIpakTnueckas
pabora 5

Onpenenenne KapOOHATHOW JKECTKOCTH
INPUPOIHON BOJABI METOAOM KHCJIOTHO-
OCHOBHOI'O TUTPOBAHMSI.

Pazmen 2.
Tema 2.1

IIpakTnueckas
pabora 6

OmnpeneneHue copep:kaHust kene3a B
NIPUPOJHON BOJE




7 Paznen 2. 2 2 TECT OrnpeneneHue 3arps3HIIOLINX BELIECTB
Tema 2.1
Hroro 14 14
3aounas gopma o0yueHust
Oo0bem yacos Dopmbl
Homep
Ne KOHTPOJIsI
w/n paszeaa Ayaurto CPC | Bomonnenus Tema NpaKTHYECKOr0 3aHATHS
AMCHHUILTHHBL | PHBIX
padoThI
1 Pasznen 2. 2 2 IIpaxtuueckas | OnpeneneHue OpPraHOJIENTHYECKUX
Tema 2.1 pabora 1 XapaKTEPUCTUK MPUPOIHBIX BOJ,
MYTHOCTH U [IBETHOCTH.
2 Paznen 2. 2 2 [IpakTuueckas | OmpeneneHue 3arpsA3HIIOLINX BEIIECTB
Tema 2.1 pabora 2
TECT
Hroro 4 4

4.3. JIaGopaTopHbIe 3aHATHS

JlaGopaTopHble paboThl YUEOHBIM TUIAHOM HE MPEIyCMOTPEHBI.

4.5. llporpamma camocTtosiTesibHON padoTsl ctyaenTos (OIIK-2, ITK-14)

4.4.KypcoBbie paGoThI 10 IUCLUTLIHHE
Kypcossie paboTs! (TpoeKThI) y4eOHBIM IUIAHOM HE MPEIYCMOTPEHBI.

Ounas ¢popma o0yueHust

Homepa
p Cpoku ®opmbl .
pa3aesioB U TeM Buas1 CPC O0bém,
BBINOJIH | KOHT-
AHCUHILTAHBI 4acoB
eHus poJisi
CPC
1 2 3 4 5
Paznen 1. IIpopabotka yuebHOrOo MaTepuaa MPaKTHY 24
(mo  xoHCrekTaMm, y4eOHOH U eckas
Hay4YHOH JHUTepaType), MOArOTOBKA K pabora
TECTy, TOATOTOBKA K CEMHHAapam, TeCT
NOATOTOBKA K JIaDOpaTOpHBIM
paboram
Paznen 2. IIpopabotka yuebHOro MaTepuaa 20
(mo  xoHCrekTaMm, y4eOHOH U TECT
Hay4YHOH JHUTepaType), MOArOTOBKA K NPaKTUY
TECTy, TMOATOTOBKA K CEMHHAapam, ecKast
MOATOTOBKA K JIADOpaTOpHBIM paboTta
paboram
Hroro 44
3aounas gopma o0yueHust
Homepa
P Cpoku | ®opmsl .
pa3aesioB U TeM Buas1 CPC O0bém,
BBINOJIH | KOHT-
AHCUHILTAHBI 4acoB
eHus poJisi
CPC




1 2 3 4 5
Paznen 1. IIpopabotka yuebHOrOo MaTepuaja MPaKTHY 40
(mo  xoHCrekTaMm, y4eOHOH U eckas
Hay4YHOH JMTepaType), MOArOTOBKA K pabota
TECTY, NOATOTOBKA K CEMUHAPY
Paznen 2. IIpopabotka yuebHOro MaTepuaja TECT 24
(mo  xoHcrekTaMm,  y4eOHOH U PaKTUY
Hay4YHOH JMTepaType), MOArOTOBKA K eckast
TECTy, MOATOTOBKA K CEMHHAapam, pabota
MOJITOTOBKA K J1abopaTopHOil pabore
Hroro 64

IlepedeHb yueOHO-MeTOAMYECKOr0 00eceyeHusl AJIsl CAMOCTOATENbHONH padoThI
00y4Yanuxcs Mo JUCHHUIIHHE (MOIYJIIO)

Meronuueckne peKOMEHIALNH MO OPraHU3aLIH CAMOCTOSTENTbHON paOOThI CTYAEHTOB BKJIFOYAIOT:
— METONHMYECKHE PEKOMEHIALMU IO MOJIYYeHHI0, o0paboTKe M XPaHEHHIO NPUOOPETEHHOM
uHpOpMaLuu
— METOAMYECKHE PEKOMEH/IALINH 110 HAITMCAHUIO U MPOopadOTKe KOHCIEKTa
— METOAMYECKHE PEKOMEHIALINH I10 IMOATOTOBKE K TECTaM
— METOAMYECKHE PEKOMEH/ALINH T10 IIOATOTOBKE K 3a4eTy.

4.6.Pedpeparnl
Pedepars! yueOHBIM IIIAHOM HE IPEAYCMOTPEHBL.

S5.00pa3oBaTebHbIE TEXHOJIOTHH
IIpenonaBaHue OUCLUILIMHBI BEAETCA C MPUMEHEHHEM CIEeNYIOIIUX BHAOB OPraHU3alluM y4eOHOro
npouecca:
1. Jlekuuu - nepenavya yueOHOM MHPOPMALMK OT MpEnoAaBaTesst K CTyIEeHTaM, KaK MPaBHIIO C

HCIIOJIb30BAHUEM KOMIBIOTEPHBIX M TEXHUYECKHUX CPEACTB, HANPABJICHHAasT B OCHOBHOM Ha

npuodpeTeHne CTYJCHTaMU HOBBIX TEOPETHUECKUX U (pakTHUeCKUX 3HaHWH (TyHKT 4.1. HacTosmen

PII).

2. IlpakTH4yecKHe 3aHSITHS - PELIEHUE KOHKPETHBIX 3aa4 HAa OCHOBAHUU TEOPETUYECKUX H

¢bakTudecknx 3HaHUH (MyHKT 4.2 Hactosmen PIT/T)

3. CamocTosiTesibHasi padoTa — U3ydeHHE CTYJEeHTaMH TEOPeTHYEeCKOro MaTepuala, MoAroTOBKa

K JIeKIHSIM, TPAaKTHYECKUM W CEMHHAPCKUM 3aHATUSAM, O(OPMIICHHE KOHCIIEKTOB JICKLUH,

MOJATOTOBKA JIOKJIQAOB, paboTa B 3JIEKTPOHHOW oOpa3oBaTeNbHOH cpeme u Ap. (myHKT 4.5

Hactosmeit PTIJT)

4. KoHcynbTanus - MHIMBUAyaJIbHOE OOIIEHHNE MPeroaBaressi CO CTYASHTOM, PYKOBOACTBO €ro

IESITENbHOCTBIO C LIEJIbIO TEePEeNady OMbITa, YIIIyOJIeHUs] TEOPETHUECKUX U (PaKTUUECKUX 3HAHUH,

npuoOpPETEeHHBIX CTYAEHTOM Ha JIEKIMAX, MPAKTHYECKUX 3aHATUSAX H B PE3yJbTare

CaMOCTOSITENIbHON pPabOThL

IIpenogaBaHne AUCLUIIIMHBI BEAETCS C IPUMEHEHHUEM CIEAYIOLUINX BHAOB 00pa30BaTeIbHBIX
TEXHOJIOTUH:

1. WNudpopMaunoHHBIE TEXHOJOTHU: OOYIYCHUE B DJIEKTPOHHOM 00pa30BATENbHON Cpefie ¢ LeTbIO
pacuIMpeHnst OCTyma K OOpa3oBaTeNbHBIM pecypcaM (TEOPETHYECKH K HEOrPaHHUEHHOMY
00BEMY U CKOPOCTH IOCTYIIA), YBEIMYEHHUsI KOHTAKTHOTO B3aMMOAEHCTBUSI C MPEIoaBaTeieM,
MOCTPOCHUSI WHAWBHAYAIbHBIX TPAEKTOPHUH TOATOTOBKM M OOBEKTUBHOIO KOHTPOJS H
MOHUTOPUHIA 3HAHUN CTYIEHTOB.

2. PaGora B xomaHzae: coBMecTHast paboTa CTyZ€HTOB B I'PyIIE IMOJA PYKOBOACTBOM JIHIEPA,
HaNpaBJIeHHAas Ha pelleHrne oOIIed 3a7ayd IyTeM TBOPUYECKOTO CIIOKEHHS PEe3yJIbTaTOB
UHIMBUAYAJIbHON PaOOThI YWICHOB KOMAHIBI C IEJIEHUEM ITOJIHOMOYUI M OTBETCTBEHHOCTH.



OO0yyeHue HA OCHOBe ONbITA — AKTUBU3alLlMs [O3HABATENbHOM NEATENbHOCTH CTYJEHTa 3a
CUET aCCOLMALIMH U COOCTBEHHOTO OIBITA C MPEIMETOM H3YUCHHUSI.

Hrpa — poneBas uMMHUTALMsl CTYyIEHTAMH pPEATbHONH MNPOPECCHOHANBHOW AESTEIBHOCTH C
BBIMOJIHEHHEM (PYHKLUUH CIIEHHAINCTOB Ha Pa3IMYHBIX PA0OYUX MECTax.

NuapuBuayanbHoe o0y4yeHHe — BBICTPAUBAHHE CTYIACHTOM COOCTBEHHOH 0OOpa3oBaTeIbHOMN
TPAGKTOPUH Ha OCHOBE (HOPMUPOBAHHUS HHAUBHIYATbHONH OOpa30BaTENBbHONW MPOrpamMMbl C
y4€TOM MHTEPECOB CTYyIEHTA.

MexaucuuniInHapHoe o0y4eHHe — WCIOJb30BAHME 3HAHWH W3 pasHbBIX obnacted, Hx
IPyNIHUPOBKA U KOHLIEHTPALUs B KOHTEKCTE peliaeMoi 3a1auH.

Onepexaromasi caMoCTOATEIbHASA padoTa — U3ydeHHe CTyAEHTaMH HOBOTO MaTepuaia o
€ro MU3y4yeHus B XOJ€ ayIUTOPHBIX 3aHATUH.

IIpo6nemHoe 00yueHHe — CTUMYJIMPOBAHUE CTYIACHTOB K CAMOCTOSITEIbBHOMY IPHOOPETEHHIO
3HaHUH, HEOOXOAUMBIX ISl PEIIEHHs] KOHKPETHOM MPpOoOIeMBI.

6. (I)OHIIBI OLCHOYHBIX CPEACTB: OMCHOYHBIC H METOAHYECCKHE MATCPHAJIBI
6.1. OueHouyHbIe MaTepUAJbI 1JIs1 TPOBeAeHUS IPOMEKYTOUHOI aTTecTauuu
00y4auuxcs Mo AUCHUIJIMHE (MOAYJIIO)
Ilepeyenb KOMMNETEHIHI € YKA3AHHEM 3TANOB UX (POPMHPOBAHHUSA B IPOLIECCEe OCBOEHHS
o0pa3oBaTebHON NPOrpamMmel (MpeacTasJieH B MaTpULle KOMIIeTeHUH HUXKe)

Martpuna cooTHeceHHUsl TemM/pa3aesioB Y4eOHOI AUCHUIIMHBI/MOAYJIs1 U (JOPpMHPYEMBIX B HUX

NpohpecCHOHATBHBIX U 00IEeKYJIbTYPHBIX KOMIIETEHIIHI KAK MEXaHH3M BbIOOpa 00pa30oBaTe/IbHbIX

TEXHOJIOTHii M OLIEHOYHBIX CPeICTB
Ounas ¢opma o0yueHust

Tembl, pazaesbl AUCHHMILIHHBI Koa-Bo Komnerenuuu t
4acoB cp
J/IIP/JIAB/ | OIIK- | TK- Q =
CPC 2 14 |L
£ 5
g 5
g2
Q
Pazaen 1. OcHOBBI THAPOXHUMHM. 12/4/-/24 + 1 | 40

Tema 1. Beenenue. I'mapoxumus kak Hayka.

Tema 2. TeopeTuueckue OCHOBBI THAPOXUMUH

Tema 3. Cocras, crpoenue u cBOICTBA BOIBI KAK PACTBOPHTEJLA
Tema 4. XvMuueckuil COCTaB IPUPOIHBIX BOLL,

Tema 5. @opMupoBaHHE XUMUYECKOIO COCTaBa
MPUPOJHBIX BOA.

Tema 6. Knaccudukarusi coctaBa mpUPOIHBIX BOI.
Tema 7. OOmmast u pernoHaIbHAast THIPOXUMUSI.

Pa3zgen 2. OcHOBBI NPUKJIATHOH IHAPOXUMHUH 2/10/-/20 + + 2 |16

Tema 2.1. MeTonbl aHann3a NPUPOAHBIX BOI.
Tema 2.2 Ouenka kavyectBa Boabl. KoHTposb 3a
3arpsi3HEHUEM BOJTHBIX OOBEKTOB.

Hroro

14/14/-/44 2 1

TpynoeMkocTb OPMUPOBAHHST KOMITETEHLIH 56 16 72

3aounas gopma o0yueHust

Tembl, pazaesibl J1 CUMIIMHbI | Koa-Bo | Komnerenuuu | | tcp |




yacos OMK- MnK-

8 =
NINP/NAB/ 2 14 £
CPC €
o @
S5
ol
Pasgen 1. OCHOBbI TMAPOXMMUMN. 3/-1-140 + 1 43

Tema 1 BeegeHune. 'mapoxmmma Kak Hayka.

Tema 2. TeopeTuyeckne OCHOBbI TMAPOXUMUNU

Tema 3. CoctaB, cTpoeHue 1 CBOIiCTBA BOAbI Kak pacTBOpUTENA

Tema 4. XvIMUYeCKMin coCTaB NPUPOLHbLIX BOA.

Tema 5. ®opmumpoBaHMe XMMMUYECKOT0O COCTaBa

NPUPOAHbLIX BOA.

Tema 6. Knaccuumkauma coctaBa NnpupoAHbIX BOA,

Tema 7. O6Lwwas 1 permoHanbHas ruapoxvmMus.

Pasgen 2. OCHOBbI NPUKNAAHOW TNAPOXUMUN 1/4/-124 + + 2 145
Tema 2.1. MeToAbl aHannsa NPUPOLHbLIX BOA.

Tema 2.2 OueHka KayecTBa Bogbl. KoOHTpob 3a

3arpsisHeHnem BOAHbIX 06BEKTOB.

WToro 4/4/-164 2 1
TpyLOeMKOCTb (POPMUPOBAHUSA KOMIMETEHL W 57,5 14,5 144

KonuuyecTtso yvacos (J1/MP/CPC)
‘F OObuee KONMYECTBO KOMMNETEHLMNA

OnucaHune nokasaTesneli U KPpUTEPUEB OLEHMBAHUSA KOMMETEHLUNI Ha pa3IMUHbIX 3Tanax ux
(hopMUpoBaHMS, onucaHue LWKan oLueHNBaHUS

Tekywaa arTectayms CTyA4eHTOB MO AUCLMMINHE NPOU3BOAUTCA B CeayOLmMX hopmax:
- TecTUpOBaHueE;
- npakTuyeckue paboTbl.
[na BCeX KOHTPONIbHbIX MEPONpUATUIA NMPOUCXOAMT MepecyeT peiTuUHra, B 6annbl N0 Cnegyowum
KPUTEPUSAM:
PEATUHT MeHblle 61% - O 6annos,
PEATUHT 61-72 % - MUHUMaNbHbLIA 6ann,
PeATUHr 73-85 % - cpedHmMid 6ann
pedTuHr - 86-100% - MakCcMManbHbI 6ann
MpPOMeXyTOUHbI KOHTPO/Ib N0 pe3ynbTataM cemecTpa Mo AUCUUNIMHE NPOX0AMNT B hopme 3ayéTa.

KoHTpoNb 1 oueHKa pe3ynbTaToB 06yYeHUs npu 6annbHO-peATUHIOBON cuctembl (BPC)

Moka3zatenu Kon-Bo Kon-Bo Bannel NTOIO
4yacos TECTOB,
K/p
BxoagHoW peATuHr 1 5 5
MoceweHne 28 14 30
B T.Y. IeKUumn 14
npakTuyeckue 3aHATNA 14

nabopatopHble 3aHATUSA
TecTbl N0 MOAYNAM 2 10 20



IIpakTyeckue paboThI 7 5 35

Hroroselii TecT 1 10 10

HUTOI'O 100

PeiiTuHroBasi cucreMa olleHKH Pe3yJbTATOB 00y4YeHHs

ITokasatenun 61-72 % 73-85% 86-100%
«yIOBJIETBOPUTEILHOY «XOpOLLIO» «OTJINYHO»
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2. TunoBbie KOHTPOJIbHBIE 3aJAHHS UJIH HHbIE MATEPHAJIbI, He00X0AUMBbIE AJIsl OLIEHKH
3HAHHH, YMEHHUI1, HABBIKOB U (HJIH) ONBITA AEATeJIbHOCTH, XaPAKTEPU3YIOIHX ITAMNbI
(opmupoBaHus KOMNETEHUNH B MpoLiecce 0CBOeHHs 00pa30BaTEIbHOU MPOrPaMMBbI

IIpumepHbIe KOHTPOJIbHBIE BONPOCHI H 3aAAHHUS AJIs1 TEKYIIell aTTeCTALHH

IIpumepusbie Bonpocsl (OIIK-2, ITK-14)

I'mapoxumus — Kak Hayka O XMMHUYECKUX CBOMCTBAX BOJHOM CPEIbI

Metoasl rHAPOXUMUYECKUX UCCIETOBAHUMN.

dusudeckue cBOHCTBA BOIBI

Knaccuukauus npupoaHbIX BOJ

Mertoas! uccneaoBaHusi THAPOXUMUUECKOTO PEKUMa BOAOEMOB

I'mnpoxumust aTMOCEPHBIX OCAIKOB.

I'mapoxumust NOA3EMHBIX BOX

I'mopoxumust pedHsIX BOX

I'mapoxumust MOPCKOM BOIBL.

. HeognopomHOCTE cocTaBa BOABI NIPUPOIHBIX BOJOEMOB.

. OcHOBHBIE TIOJIOKEHUS THAPOXUMHUECKOTO COCTaBa BOJIOEMOB.

. CoBpemMeHHbIE METO/IbI XUMUUYECKOTO aHaJIN3a BOJbL.

. OnpeneneHnue pacTBOPUMOIO B BOJI€ KUCIOPOa.

. Onpenenenne obeii sxkectkocty, Ca B Boge

. Knaccudukarust XuMHIeCKOro cocraBa MPUPOIHBIX BOJ.

. I'maBHBIC HOHBI B BOJIaX U UX NPOUCXOXKAeHUE. MuHepanu3anusa Boabl [IpoBepka pe3ynbTaToB

00IIero XMMU4YeCKOT0 aHAIN3a MPOOBI BOABI.

PacTBopenHbI€ ra3pl, X paCIpPOCTPAHEHHOCTD U JHANa30H KOHLeHTpauuid. O0mue
3aKOHOMEPHOCTH pacTBOPUMOCTH ra3oB B BOJE.

MukpoaneMeHTbl. MUrpanmsi XuMU4eCKUX 3JIEMEHTOB B IOBEPXHOCTHBIX BOJAX.
Knaccuukauus npupoaHbIX BOJ 0 MUHEPATH3ALHH.

IIpumepnbie Tectol (OIIK-2, ITK-14)

1. BomoeMm, Boga KOTOPOro COAEPKUT MaJIO PACTBOPEHHBIX MUTATEIbHBIX BEINECTB, OTJIOXKCHHS
OpPraHUYECKOro BeIIeCTBa Ha JHE OenHbI (PUTOMJIAHKTOHOM W NETPUTOM, BCE OTMEpIIHE
OpPraHU3MBI IMOYTH LEJIUKOM Pa3JIaratoTCs, SIBJICTCS

1) me3arpodHbIM;
2) 3BTpOHBIM;

3) onurorpodHbIM;
4) runepTpodHBIM.

2. JIMMUTHUPOBAaHUE PA3BUTHS BOAHBIX YKOCUCTEM Hallle BCErO MPOUCXOANT B PE3yJIbTaTe
HEIOCTaTKa B BOAE:
1) a3ora,
2) dhocdopa;
3) MHKpPO3JIEMEHTOB;



4) KpeMHUSL.
3. C ynanenunem BriryOb KOHTHHEHTA 00I1asi MUHEpAIU3aLUs aTMOC(EPHBIX OCATKOB:
1) He BO3pacraer;,
2) BO3pacTaer,
3) yMeHbIIaeTcs.
4. B 4UCTBIX reOXUMUYECKU 30HAX, OCHOBHOM BKJIAJ B KUCJIOTHOCTb aTMOC(HEPHBIX OCATKOB
BHOCHT:
1) HySOy;
2) HNOg3;
3) COy;
4) HCIL.
5. Jlns okeaHa comepkaHue coyieli (COJIEHOCTD) B CPEAHEM COCTABIISIET:
1) 70%.o;
2) 40%o;
3) 35%eo;
4) 60%o.
6. TIoBepXHOCTHBIM CJOW BOXBIL, B KOTOPOM 0OpasoBaHME KHUCIOpoAa Mpu (POTOCHHTE3E
npeodianaer Hax ero noTpedieHNneM Ha OKUCIIEHUE OPTaHMIECKHUX BEIECTB U IbIXaHUE
JKUBBIX OPTraHU3MOB, Ha3bIBAETCSI:
1) 30Ha aspanmm;
2) riayOuHA KUCIOPOAHON KOMITEHCALIUH;
3) ¢oTudeckas 30Ha;
4) METaTMMHHOH.
7. Kakoit MuHepanu3zauueii OObIMHO XapaKTepU3yIOTCs MOBEPXHOCTHBIE BOJIbI CEBEPHBIX
patioHOB?
1) ymepeHHoI MuHepanu3auuei;,
2) cnaboi MUHEpaIH3auet;
3) BBICOKOW MHHEpaTu3aLuen
4) NOBBIIIEHHOW MUHEpaTH3aLHei.
8. Jlna [BOZ PECHBIX, 03€p 1 28_61( TUIWYEH CAEAYIOUINN MOPSANOK paclpeeseHHs] KaTUOHOB!
1) Na2++ K 2>+Mg+ > Cﬁ
2)Mg~™ >Ca” >K +Na ;
3)Ca’ >Mg> >Na +K
4 Cat >Na K > Mgt
9. Kak Ha3bIBalOT TMOBBIIIEHHE OWOJOTHYECKOH MNPOAYKTUBHOCTH BOIHBIX OOBEKTOB B
pe3yJbTaTe HAKOIUIEHHsI B BOJEe OMOTEHHBIX 3JIEMEHTOB IOA ACHCTBHEM AHTPOIIOTE€HHBIX HIIH
€CTEeCTBEHHBIX (haKTOPOB?
1) 3arpsizHeHHE;
2) nenutpuduKaLus;
3) spTpoduIIpOBaHHE;
4) aMMOHHU(UKALIHSL.
10. Kak Ha3bIBaeTCsl BEIMYNHA, XapaKTEPU3YIOILasi COAEP>KaHUE B BOJI€ OPTaHUYECKUX U
MHUHEpaJIbHBIX BEIIECTB, OKUCIISIEMbIX OHUM U3 CUJIbHBIX XUMUYECKUX OKUCIIHUTENEN Npu
OIpEAENEHHBIX YCIOBUSX HA3bIBAETCS:
1) uBeTHOCTH BOABL,
2) OKpAaIIEeHHOCTD BOJBI,
3) OKHUCIIIEMOCTb;
4) UHIEKC Ka4ecTBa.
11. IlpucyTcTBHe, KAKOro KOMIIOHEHT OIPEIENeTCs] PACTBOPUMOCTD B BOAe KapOOHATHBIX
nopox’?
1) xucnopona,
2) YyIIIeKHCIIOro Ta3a,;

2



3) OpraHu4YecKuX BEILIECTB,
4) XJIOpUA-HOHOB.
12. Kakue 371e€MEeHTHI SIBJISIFOTCS. MUKPO3JIEMEHTAMU MMPUPOIHBIX BOJ?
1)Cu’ ' 2)Fe*:3)Mg" ; 4)Na 5)K " 6)Mn” " 7) Ba’ .
13. Kakumu daxTopamu 0OBSICHAETCS Majiast KOHIIEHTPALUS MUKPOSJIEMEHTOB B MTPUPOIHBIX
BOAax”?
1) Manoii pacpOCTPaHEHHOCTHIO B TIPUPOJE;
2) HU3KOM PacpPOCTPAHEHHOCTHIO COSIMHEHHIA,
3) ancopOrueii;
4) OTJIOIEHNEM )KUBBIMH OPTaHU3MaMU,
5) noHHBIM 0OMEHOM,;
6) mpoLeccaMyu KOMILIEKCOOOPa30BaHusI.

IIpumepHbIe BOoNpochl U 3aAaHHS AJ51 IPOMEKYTOYHOH aTTecTaluu
Ilepeuenn Bonpocos k 3a4ety (OIIK-2, I1K-14)

BBenenue B ruipOXuMHIO.

Hanpasnennst Hay4HbIX UCCAEAOBAHUN B THIPOXUMUH.

Teopun oOpa3oBaHus BOABI HA TUIAHETE 3€MJTSI.

Ctpoenue mosnekynbl BoAbl. CTPyKTypa BOZABL

Bopna xax pacTBOpHUTEIIb.

Cocras BOIBI

Bona u e€ concTBa.

IIpuponnast BOna Kak MHOTOKOMIIOHEHTHBIN PacTBOP.

rHaBHbIe+PIOHbI B BOAAX U UX MPOUCXOKIECHUE.

10. Monet H B npuponHbIx BOAax.

11. PacTBOpeHHBIE ra3el B IPUPOAHBIX BOJAAX.

12. buoreHHble BeleCTBA B MPUPOAHBIX BOAAX.

13. Opraanyeckoe BEIeCTBO B MPUPOIHBIX BOJAX.

14. MuKpO31€MEHTBI B IPUPOAHBIX BOJAX.

15. Knaccupukauus pakTopos, OMPEaeSSIOUINX XUMUUECKHH COCTaB MPUPOIHBIX BOJ.
16. ®usnko-reorpadpuieckre GaxTopsl, ONPEACISIOINE XUMUYECKUN COCTaB MPUPOIHBIX BOJ.
17.T'eonoruyeckue pakTOpsl, OMPEAENAIOLUINEe XUMUYECKUN COCTaB MPUPOIHBIX BOJ.
18. ®usnko-xumMuyeckue (PaKkTOPhI, ONPENEeNAOINe XUMHYECKHI COCTaB MPUPOIHBIX BO.
19. buonorudyeckue GHakToOpsl, OMPEAEISIOIINEe XUMUYECKUN COCTaB MPUPOIHBIX BOJ.
20. AHTpOnOreHHbIe (PaKTOPBI, OMPEACISIOIINEe XUMUYECKUH COCTaB MPUPOIHBIX BOZI.
21. Knaccuduxkaius BOI O XUMHYECKOMY COCTAaBY.

22. Knaccudukanms BOx M0 MUHEPATHU3ALIUH.

23. I'papuueckoe n300pakeHUE COCTaBa BO.

24. Knaccudukanus BOJ MO KECTKOCTH.

25. Knaccudukanus BOJ O OPTaHOJENTUIECKIM XapaKTEPUCTHKAM.

26. Knaccuukaiust BOI 1O CONEP3KaHUIO PACTBOPEHHOTO OPraHUYeCKOro BEIeCTBa.
27. Knaccuduxaums sox no pH.

28.IloHATHA U KPUTEPUU Ka4eCTBA BOJBL.

29. KommuiekcHas OLIEHKa Ka4eCTBa BOJ.

30. I'mnpoxumMust aTMOC(EPHBIX 0CATKOB (XMMUYECKHIA COCTAB aTMOC(EPHBIX OCAIKOB,
MPOUCXOXKACHNE U (POPMUPOBAHHE COCTaBAa AaTMOC(HEPHBIX OCAIKOB).

Ao e ARl e

6.3.MeToanueckue MaTepHaJbl, ONpeAe/siioIHe NPoueaypbl OLEHUBAHUS 3HAHHH, YMEHHUIH,
HABBIKOB H (HJIH) ONBITA JesITeJIbHOCTH, XaPAKTEPHU3YIOLIHX ITaMbl (POPMUPOBAHHUS
KOMIIeTEeHI U



Kputepun onieHkH 3HAHHH CTYACHTOB Ha 3a4éTe

OneHka «3a4TeHO0» BBICTABIIAETCS CTYAEHTY 3a Pealn3alfio BCeX HEOOXOOMMBIX KOMIIeTeHLIMH
MPU OTBETaX HAa BOIMPOCHL CTYASHT MPOYHO YCBOWJ MPENYCMOTPEHHBI MPOrPaMMHBIA MaTepual,
MPaBUJIPHO, APTYMEHTHUPOBAHO OTBETUJI Ha BCE BOMNPOCHL, C MNPUBENCHUEM MPUMEPOB, MOKa3ajl
ryOOKHe CHUCTEMATHU3UPOBAHHBIE 3HAHMSA, BJIAAEET MPHEMaMH PACCYKIEHHS M  COIOCTABISET
MaTepUall U3 Pa3HbIX HCTOUYHUKOB: TEOPUIO CBI3bIBAECT C MPAKTUKON, IPYTUMH TEMAMH AAHHOIO Kypca,
OpYrux usydaemblx npeameroB. IlpouwsBoacTBeHHas curtyanust OO0OCHOBaHA. JlOMOJHUTENbHBIM
YCJIOBUEM TOJYYE€HHUS OLEHKH «3a4YT€HO» MOIYT CTaTb XOpPOILIWE YCIEXW TMPU BBITOJIHEHUHU
CaMOCTOSITENTbHOW M KOHTPOJIbHOW padoThl, CUCTEMAaTH4YeCcKasi aKTHBHAas padoTa Ha CEMHHAPCKUX U
IpakTHUecKux 3aHsaTuAx. ColmopmaroTcss HOPMBI UTepatypHold u npodeccnonansHol peun. CTyneHt
noomeepou ceoUMU OMBEMAMU CPHOPMUPOBAHHOCHIL KOMnemenyuil, npedycmompennvix @1OC.

OueHka «He 3a4TeHO0» BBbICTABJSIETCS] CTYAEHTY, KOTOphIH He crpasuiicsa ¢ 61% Bonpocos u
3amaHuii  Omyera, B OTBETax HAa [JPYrHe€ BONPOCHl JONYCTHJI CYLIECTBEHHBIC  OIIHOKH.
IIponssoncTeenHas cutyaiwst He oOocHOoBaHHAa. He MOkeT OTBETUTH Ha AOMNOJHUTEIbHBbIE BOMPOCHL
NpeMJIOKeHHbIe mpenofasareneM. LlenoCcTHOro mnpeacraBieHUs O B3aUMOCBA3SX, KOMIIOHEHTAx,
STanax M3Y4YeHUs AUCHUIUIMHBI Y CTYIEHTA HET, YMO OeMOHCHPUPYEm HeCchOpMUPOSAHHOCHL Y
cmyoenma coomeemcmeyuux komnemenyuti, npeoycmompennvix @IOC.

MeTtoauyeckue yKasaHusi AJisl 00y4aroUXCsl 110 0CBOCHUIO JUCIUIJIUHBI (MOAY.JIs1)

ITo nucturummHe «l'mapoxumusyy padoyuM y4eOHBIM IIJIAHOM TPENyCMOTPEHBI CIEAYIOLIHE BHIbI
yueOHBIX 3aHATHI: JEKLIH, TPAKTUICCKHUE 3aHITHS, CAMOCTOSITeNIbHAs paboTa CTYAEHTOB.

[IpakTHuecKue 3aHITHS SBISIFOTCS JIOTHYECKUM MPOIOJDKEHUEM U3YUYEHHs TOH MJIM MHOH TEeMBI
IUCUUTUIMHBL [103TOMY MpH MOATOTOBKE K HUM Ba)KHO TIOBTOPHUTb TEOPETHUECKUI MaTepHall Mo TeMe
3aHATUS, WCIOJB3ys MaTepHaibl JIEKUUH, pEeKOMeHIyeMble Y4eOHWKH H y4deOHble 1OocoOus,
JOTOJHUTEIBHYIO JINTEPATYPY.

AJITOPHUTM MOATOTOBKH K 3aHATHIO:

1) 03HAKOMUTBCS C TUITAHOM 3aHSTHSI, BOIPOCAMH, BBIHOCHMBIMH 151 OOCYKIEHUS,

2) mpocMOTpeTh 3anucy Jtekuuid. OnpenenuTb BOMPOCHL, AJIsl OTBETOB HA KOTOPbIE HEOOXOIMMO
o0paTuThbCs K yueOHUKY,

3) MO3HAKOMHTBCS C MEPEUHEM TEPMUHOB (KJIFOUEBBIX CIIOB);

4) BBIABUTP M 3aKOHCIIEKTUPOBATh T€ HMCTOYHHKH IEPHOAUYECKON JUTEPATypbl, KOTOPBIE
OTPAKAIOT COBPEMEHHbBIE TEHACHLIMU B PAMKAX PacCMaTPHBAEMOTO BONPOCa (TEMbI);

5) ompenenuTe Hay4HbIE UCTOYHUKH M3 CIIUCKA PEKOMEHIOBAHHOH JUTEPATyphbl, KOTOPBIE
HEOOXOIMMO 3aKOHCIIEKTHPOBATh HIIH pedeprupoBars;

6) cdopmynupoBaTh TpodieMy (BO3MOJKHO, OCHOBBIBASICH HA AHATU3UPYEMOM HMCTOYHUKE
JUTEPATYPHI), pEIIeHHe KOTOPOH MOXKeT ObITh HAHIEHO MPH MOMOIIH HOBOTO 3HAHUSI.

BaxHBIM yCIOBHEM yCTIEUTHON Y4eOHON AeATEIbHOCTU CTYICHTOB SIBJIIETCS] HE TOJBKO aKTUBHAS
paboTa B ayIUTOPHH, HO U LIEJICHANIPABICHHAS CAMOCTOSTENIbHAS paboTa, MPenyCMOTpEeHHAs yUeOHBIM
wiaHoM. OHa mpu3BaHa crocoOCTBOBaTh Oosiee TIIyOOKOMY YCBOGHHIO HM3Y4aeMOHW JHCLUIUINHBI,
¢dopmMupoBaTh HaBBIKM HH(POPMALMOHHO-3BPUCTUYECKONH M aHAJIUTHUYECKOW paloThl, a Takke
OpPUEHTHPOBATh CTYAEHTOB HAa YMEHHE NMPUMEHITh TEOPETHUECKHE 3HAHUS Ha MpakTHke. B xoxme
CaMOCTOSITENIbHONW  paboThl CTYAEHTaM BaKHO BBIPAOOTaTh HABBIKM CAMOCTOSITEIBHOIO TIOMCKA
UCTOYHHUKOB HWH(POPMALUK, YMEJIOr0 WX HCIOJb30BAHUS NPU AOPa0OTKE KOHCIEKTOB JIEKIUH,
MOATOTOBKE K CEMUHAPCKUM M IMPAKTHYECKUM 3aHSATHUSIM U TOCTENIEHHO NEepPEeHTH OT AeATENbHOCTH,
BBIMOJIHSAEMOH TTO/I PYKOBOACTBOM IMPEIONABATENs, K AEATEIBHOCTH, OPTaHU3YEMOH CaMOCTOSATENBHO,
K MOJTHOW 3aMeHe KOHTPOJISl CO CTOPOHBI IpenojaBareisi caMoKoHTposeM. CaMocrosiTenpHas padoTa
CTYIGHTOB JOJDKHA HOCUTh CUCTeMaTmueckuil xapakrep. IlpopaboTka ydueOHOro martepuana rmocie
NPOBENEHHBIX JIEKIIMOHHBIX 3aHSITHH OCYLIECTBISIETCS MO KOHCIMEKTaM JIEKLHMHA C MPHBJICYCHUEM
yueOHOH W Hay4yHOH JIUTepaTypbl B COOTBETCTBHMHM C PEKOMEHIOBAHHBIM CIHCKOM K KaxIOH
M3y4aeMOi TeMe.

[IpaBUIPHO W CBOEBPEMEHHO BBIMIOJHEHHAS CAMOCTOATENbHAs paboTa CIOCOOCTBYET Pa3BUTHIO
pPALMOHABHBIX TPUEMOB I[MO3HABATENBHOH [ESITENBPHOCTH B TMPOLECCe H3YYeHHsS AUCLUTUIUHBI



«Tngp

oxXumus». CamocTosTeNbHas paboTa He OrpaHNYMBaETCA TONbKO MOATOTOBKOM K NPaKTUYECKUM

3aHATMAM. OHa MOXET NPoAo/MKaTLCSA 1 Mocne Ux nNposefeHns. Takas paboTa, Kak NpaBuao, HaleneHa
Ha 60/ee rny6boKoe 0CBOEHME AUCLUNANHBLI CBEPX YUYEOHOI NporpaMmsi.
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7. MepeyeHb OCHOBHOM M AOMOMIHUTENIbHOW yYebHOI NuTepaTypbl, HEO6X0AUMON ANA

CBOEHUA AUCUUNANHBI (MOAY/A)
7.1. TepeyeHb peKOMeHLyeMOl NuTepaTypbl

OcHoBHasa nuTepartypa:
XaxaHuHa, T. . Xumuns okpyxatollein cpeabl : y4eOHUK ANg akagemmyeckoro bakanaspuarta /
T. . XaxaHuHa, H. I'. HukutuHa, W. H. leTtyxoB. — 3-e u3g., nep. un gon. — M. :
M3patenbctBo HOpalit, 2018. — 233 c. — (Cepus : bakanaBp. AKageMUYECKWiA Kypc). —
ISBN 978-5-534-00029-0. — Pexum goctyna : www.biblio-online.ru/book/153A0E3B-335B-
42FE-9F01-147B62A743DE.

JononHntensHaa nutepartypa:
Mpuropbes E.I'. BopgHble pecypcbl Poccun: Mpobnembl 1 MeToabl rOCYAapCTBEHHOIO
perynuposaHusa - M.: HayuHblit mup, 2007. - 240 c.
XaxaHuHa T.IM. Xumua oKpy>Karoulen cpeabl: y4ebHUK ANs akageMnyeckoro 6akanaespuara. -
2-e n3f., nepepab. un gon. - M.: KOpaiT, 2017. -215c.

7.2. TepeyeHb pecypcoB WUHGPOPMAaLNOHHO-TENEKOMMYHUKALWOHHON ceTun «UHTepHeT»,
Heo6X04MMbIX A1 OCBOEHUSA AUCLUMINHDI
MNHTepHeT-pecypchbl:
http://erh.ru

http://ecoportal.ru
http://www.gks.ru/free doc/new site/perepis2010/croc/perepis itogil612.htm

ONeKTPOHHbIE 6UBNNOTEYHbIE PeCYpChbl:
ANeKTPOHHO-6MbNNoTeYHasa cuctema PITMY TmapoMeTeoOHnaiiH- http://elib.rshu.ru/
VHdopmauns aneKTPOHHOW 61MbnnoTeyHon cuctemsbl http://znanium.com/

HayuHas snekTpoHHasa 6ubnunorteka http://elibrary.ru
N3patenscteo FOPAWMT https://biblio-online.ru/

7.3. MepeyeHb MHHOPMALMOHHbLIX TEXHO/IOTNIA, UCMONb3YeMbIX NP OCYLLECTBIEHUM

o6pas3oBaTeNbHOro npouecca Mo gucumnamHe (Mogynio), BKAOYas nepeyeHb NPorpaMmHoOro

obecrneyeHUs N MHPOPMALMOHHbBIX CMPaBOYHbIX CUCTEM (NMPY HEOOXOAMMOCTN)

MporpammHoe obecneyeHue:
OnepaumoHHas cuctema Windows XP, Microsoft Office 2007
MporpamMbl 3n1eKTPOHHbIX Tabnuy Excel
TekcToBbIit pegakTop Word
MporpamMma Ans co3fgaHna npeseHTaumin Power Point
Mporpamma pacnosHaBaHus TekcTa FineReader

S IF YN SN

WHpopmayoHHble cnpaBoYHble CUCTEMbI:
1 KoHcynbTaHT lNntoc.

8. OnucaHne maTepmanbHO-TEXHNYECKOM 6a3bl, HEO6XOLUMOW ANS OCYLLLECTB/IEHUS
06pasoBaTeNbHOr0 npouecca no aucunnanHe (Moayso)


http://www.biblio-online.ru/book/153A0E3B-335B-
http://erh.ru/
http://ecoportal.ru/
http://www.gks.ru/free_doc/new_site/perepis2010/croc/perepis_itogi1612.htm
http://elib.rshu.ru/
http://znanium.com/
http://elibrary.ru
https://biblio-online.ru/

JlekMOHHBIE ayAUTOPUH OOOPYAOBAaHBI BHICONPOCKLUOHHBIM OOOPYAOBAaHHEM Ul NPE3EHTALUH,
CpencTBaMU 3BYKOBOCIPOM3BEICHHUS, JKPAHOM, MEPCOHANbHBIM KOMIIBIOTEPOM C BBIXOJOM B CETb
WHTepHeT, mMOMeWeHns ANl TMPOBENCHHS CEMHHAPCKUX M IMPAKTHYECKUX 3aHSATHH OOOPYAOBaHBI
yuebHOI Mebenpro, OmOmMOoTeKa uMeeT padoune MecTa sl CTYAEHTOB, KOMITBIOTEPHBIE KJIACCHhI
OCHAlICHbI BUACOMPOCKIINOHHBIM O6Opy,[[OBaHI/IeMj cpeacrBaMu 3BYKOBOCITIPOU3BCACHUS, SKPAHOM,
NEPCOHAJIbHBIMU KOMITBIOTEPAMU C BBIXOAOM B CCTH HHTepHeT.

9. Oco0eHHOCTH 0CBOEHHS AUCHUIIJIMHBI AJI1 HHBAJIUA0B H JIMI ¢ OrPAHUYEC€HHBIMHA
BO3MOKHOCTAMH 310POBbA

OOyuenre 00y4arOMUXCsl ¢ OrPAHUYEHHBIMH BO3MOYKHOCTSIMU 3I0POBbsI TIPU HEOOX OTMMOCTH
OCYIIECTBIISIETCS] HA OCHOBE aJaNnTHPOBAHHON paboueii mporpamMmbl ¢ HCIONIb30BAHHEM CIIEIHATBbHBIX
METONOB OOy4YeHHMs] M JUIAKTUYECKUX MaTepHuajioB, COCTABIEHHBIX C Yy4ETOM OCOOEHHOCTEl
HCI/IXO(bI/ISI/ILIeCKOFO pa3BUTHA, HWHAWBUAYAJIbHBIX BO3MOKHOCTEH U COCTOSIHUS 3A0POBbA  TaKHUX
ofyuaromuxcs (00y4aroImerocs).

IIpu onpeneneHun GoOpMbI MPOBEACHUS 3aHATUH ¢ OOYYAIOLUTUMCSA-UHBAJIHIOM YYUTHIBAIOTCS
PEKOMEHOAINN, COACPKAIHECA B PIHI[PIBPII[yaJ'IbHOfI nporpamMmme pea6I/IJ'II/ITaL[I/II/I HUHBaJIKMAA,
OTHOCUTEJIBHO PEKOMEHAOBAHHDBIX YCJIOBI/Iﬁ " BUJOB TpyHa.

IIpu HeoOxomumoOCTH JUIsi OOYYAOIIMXCS W3 YHUCIA WHBAIUIOB W JIMI C OrPAHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbBs CO3JAOTCSI CIIEIHAIbHBIE paboUure MeCTa C YIETOM HapyIIEHHbIX (YHKIIHI
u OFpaHI/ILIeHI/Iﬁ XKU3HCOACATCIIBHOCTH.



IIpunoxenne 1
AHHOTaIUA padoyell MPporpamMmbl
«l'uopoxumus»

JucunmumHa « uapoxuMus» SIBISETCS] OMHOM M3 BAPHATUBHBIX AMCLUIUIMH Osoka 1 pabodero
yueOHOro rmiaHa OakanaBpoB 1O  HampasieHuo moarotoBku 05.03.06 «Okonoruss u
npupononoip3osanuey, npoduas «lIpupomonons3oanuey. JucuuruimHa peamusyercs B Dummane
OI'bOY BO «Poccuiickuii rocyaapCTBEHHBIH T'HAPOMETEOPOJIOrnUeckuil yHuBepcurer» B I. Tyarce
kadenpoii «MeTeopooruy, 3KOJOrHA U SKOHOMHUYECKOr0 00€CIeueHus NeATENIbHOCTH MPEenIpUATHI
TPUPOAOTIOIB30BAHUS.

JluciuminHa HaneneHa Ha QgopmupoBaHue 0o0menpodecCHOHANBHBIX W MPOQeCCHOHATBHBIX
kommnerenmii OIIK-2, [1K-14 BeimyckHUKa.

CopneprxaHue NTUCLHUILUIMHBI OXBATBIBAET KPYT BOMPOCOB, CBA3AHHBIX C XHUMHUYECKHUM COCTABOM
NPUPOAHBIX BOA, (pakTopamMu (HOPMHUPOBAHUS XUMUYECKOIO COCTaBa BOJ, OCHOBHBIMH METOAAMHU
THAPOX UMHUYECKOTO aHAJIH3A.

[IpeniopaBanne OUCUMIUIMHBI MPEIyCMATPUBAET CIEAyoLIe (OpMbl OpraHU3aLUu yaeOHOTO
nporecca; JIEKLNH, MPAKTUIECKHE 3aHATHSI, CAMOCTOSATENbHAS paboTa CTYAEHTA, KOHCYJIBTALIUY.

IIporpaMMoi TUCLMILIMHBI IPEAYCMOTPEHBI CAEAYIOIINE BUbI KOHTPOJIA: TEKYLIUH KOHTPOJIb
yCIIeBaeMOCTH B (POpPME TECTOB, MPAKTHUECKUX Pa0OT M MPOMEKYTOUHBIH KOHTPOJIb B (hopme 3auera.

OO0masi TPyaOeMKOCTh OCBOCHHSI NUCLMUILIMHBI COCTaBJISIET 2 3a4eTHbIC €AWHMIBI, 72 dYaca.

[IporpamMmoli AMCUMIUIMHBI U1t OYHOH (popMbl oOydeHus: mpeaycMoTpensl 14 gacoB — nekuuu, 14
4acoB — MpakTHUeckue 3ansaTusi. Ha camocTosirenbHyro padoty npuxonutcs 44 daca. st 3a04HOH (OpMBI
o0yueHHs1 MpeaycMOTpeHbl 4 4yaca — JIeKUUH, 4 4Jaca — MpakTHYecKhe 3aHATHA. Ha caMocTOsATEeNnbHYIO
paboty nmpuxonurcst 64 Jaca.



