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1.MecTto nucuunimHbl B crpykrype OII

Juctumumaa b.1.B.JIB.05.01 «['eoxumust manamadToB» OTHOCHUTCS K TUCIUILIMHAM I10
BBIOOPY WacTH, GOPMUPYEMOU YJaCTHUKAMH OOpa30BaTEIbHBIX OTHONICHUHN MO HAIPABICHUIO

noarorosku  44.03.05

((HC,I[aI‘OFI/IquKOC

oOpa3oBanue», (popMupyeMOl  y4acTHUKAMH

00pa3oBaTeybHBIX OTHOIICHUH.

st ocBoenust auctuiuinabl b.1.B.JIB.05.01 «"eoxumus nanamadToBy CTYACHT AOKEH
o0nanars 0a30BBIMH 3HAHUSMHU, YMCHUSMH ¥ HABBIKAMH, TIOJTYYCHHBIMU B PE3YJIbTATE U3yUCHUS
NPeIUIeCTBYIOIUX AUCUUIUINH, Takux Kak «['eonorusi», «l'eorpadus Mo4yB ¢ OCHOBaMHU
noyBoBeeHUs» U «Kaprorpadus c ocHOBaMH TOTIOTpagum».

VYuebnas muctummHa «b.1.B.JIB.05.01 «['eoxumus nanamadToBy mpemycMaTpUBaeT
W3YYCHHE XUMHUYECKHX CBOHCTB W XapaKTePUCTHK JaHIMAPTOB, OCOOEHHOCTEH MHUTpALUU

XUMHUYCCKUX BCHICCTB.

OcBoenne kypca b.1.B.JIB.05.01 «['eoxumust nanamadToB»» 0OecrednBaeT CTYIACHTOB

3HaHUAMU,

HEOOXOIUMBIMU  JJII  BOCHPHSATHS MOCIENYIOIUX JUCLMILIMH,
«Dusnyeckas reorpagus MaTEpPUKOB M  OKEAHOBY,

TaKUX Kak
«Dum3uueckass reorpadus Poccumy,

«Metonuka o0y4yeHus reorpaduum» u Jp.

2. Ilanupyemble pe3yJibTAThl 00y4YeHHs 110 JHCIMILJIHHE

Komnerennus

Nuankaropsl JOCTUKEHUS

IIK-6.Cniocoben
UCIIOJIb30BATh HAYYHbIC
3HaHUS B 00JaCTH
XMMUH, BIAJETh
HaBBIKAMU OITBITHO-
IKCTIEPUMEHTAIBHON
NESITeTbHOCTH 110 XUMUHN
B Ipoliecce
(dhopMUpOBaHUS
MIPEAMETHOMN
KOMIICTEHIIH
o0yyJaromuxcs B paMKax
peanu3anuu OCHOBHOM

3HaTh: OCHOBBI  OOmIEH, HEOPraHWYECKOH, OPraHMYECKOH,
¢bu3nUecKOl, MPUKIAJHON W OMOJIOTHYECKOW XUMHH, XUMHUYECKOU
TEPMOJIMHAMUKH ¥ XUMHH BBICOKOMOJICKYJISPHBIX JJIEMEHTOB;
OCHOBBI JIEKTPOXUMHUH; XUMHYECKOH KUHETHKH M KaTajln3a; OCHOBBI
KOJJIOWJTHOH XWUMHH, CTPOCHHE M CBOMCTBA JTHO(QWIBHBIX CHCTEM;
TEOPETHYECKHE  OCHOBBI ~ MPENOJAaBaHUS ~ XUMHH;  OCHOBEI
AHATTITHYECKOW XUMHH, METOJII KAYECTBEHHOTO U KOJMYECTBEHHOTO
aHaJIM3a, OCHOBBI HEOPTaHMUECKOT0 U OPTaHMYECKOTO CUHTE30B.
YMeTh: MOHUMATh, H3JIaraTh U KPUTUYECKH aHAIM3UPOBATH 0A30BYIO
nH(pOpMaIHIo B 00JIaCTH XUMUH;

WCIIOJIh30BATh TEOPETUIECKNE 3HAHHS Ha TIPAKTUKE /11 000CHOBAHUS
XUMHUYECKHX U XUMHUKO-TEXHOJIOTHYECKUX MPOIIECCOB; UCIOIb30BATh
3HaHUE CBONCTB XUMHUYECKUX AJIEMEHTOB, COSIMHEHUH 1 MaTepUaIoB
Ha MX OCHOBE JUIs pELICHMs MpPaKTUYeCKUX 3ajad B Oynymieit
poeCCHOHATTLHON AEATENbHOCTH; TUTAHUPOBATh, OPTaHU30BBIBATH U
MIPOBOJIUTH SKCIIEPUMEHTAIBHYIO pabOTy B 00JIACTH XUMHH.
Buaaners: MeTogamu 0oO6paOOTKH, aHAINM3a U CHHTE3a JJaOOpaTOPHOM
XUMAYECKOH WH(GOpMAIK; HABBIKAMH MPOBEICHUS XHUMHYECKHX,
(U3NKO-XUMHUYECKUX, CTEXHOMETPUYECKUX PpacCueTOB U pPEIICHHS
XUMHAYECKHX 33]1a9 BCEX THIIOB U CTENICHEH CI0KHOCTH; METOJIaMH U
IpUeMaMH MTOCTAHOBKH U BBIMOJHEHUS SKCIIEPUMEHTa JJIsl U3yUEeHUs
XUMHAYECKHX CBOMCTB, KOJIMYECTBEHHOTO M Ka4eCTBEHHOT'O aHaJIM3a
Pa3IUYHBIX BEIIECTB B JIAOOPATOPHBIX YCIOBUSAX; METOJAMHU CHHTE3a
XUMHAYECKHUX BEIIECTB W OLIEHKH MX CBOWCTB.

o0meo0pa3oBaTenbHON
MIPOrPaMMBI

IK-8. Criocoben
WCIONIb30BaTh HAy4YHBIE
3HAHUS B obnactu
reorpaduu,  TeOJOTHUH,
KapTorpaduu

B Iporiecce
dhopmupoBaHus
MIPEAMETHON
KOMITETEHIINH

3HaTh: OCHOBHBIE CBOICTBA M OCOOEHHOCTH KapTorpaduyecKkux
MPOU3BEICHNH, HX KJacCHU(PUKAINIO; OCOOEHHOCTH H300pakeHus
chepuueckoil MOBEPXHOCTH 3eMJIM Ha IUIOCKOCTH, NPUMEHEHHE
pa3NUyHBIX KapTorpauyeckux MPOEKUUH B 3aBUCUMOCTH OT
Maciitaba, Ha3HaYeHHs], TEMAaTUKH KapT, OXBaTa TEPPUTOPUU U JIp.;
0COOEHHOCTH KapTorpaduyeckoil reHepalu3aliy, MPOBOJAUMON MPH
COCTAaBJIEHMM KapT pa3IM4YHbIX MO Macmraldy, Ha3HA4YEHHUIo,
TEMAaTUKHU,  OCOOEHHOCTSIM  KaprorpadupyeMol  TeppHUTOpPHUH;
OCHOBHBIC PpE€3yJIbTaThl COBPEMEHHBIX HCCIENOBaHMM B 00JIaCTH




00ydJaronuxcs B paMKax
peanu3anru OCHOBHOM
001eobpazoBaTelbHON
MIPOrpPaMMBbI

METEOPOJIOTUH, KJIMMATOJIOTHH, THAPOJOTHH, TeoMmopdororuu,
naHamadTOBEICHUS;, TEOPETHUYECKUE OCHOBBI JIWHAMHYECKOW U
UCTOPUYECKOW  TEOJIOTMH,  MHHEPAJIOTHM H  MeTporpadum,
MAJICOHTOJIOTUN; OCHOBHBIE MOP(OIOrMYECKHE TMPU3HAKK TOYB
pa3IMYHBIX TPUPOIHBIX 30H; OT/ICIBHBIC BOJHBIC, BOJHO-(DU3NICCKHE
u OHMOXMMHYECKHE CBOMCTBAa TI0YB;, pE3YyJbTaThl COBPEMEHHBIX
JNOCTIDKEHUH — nmaHamadToBeleHus;  METOIWKY  JaHAmAagTHBIX
WCCIICIOBAHMI; TTyTH MPAKTHYECKOTO MCIOIb30BAaHUS JIAHAIIAPTHBIX
UCCIICIOBaHM;,  reorpaguuecKkue  TOHATUS,  CYINIHOCTh U
3aKOHOMEPHOCTH  reorpa)M4eckux  MpOIECcCOB M SBJICHUHN
¢dusnueckoii reorpadun Poccuun, MaTepuKkoB U OKEAHOB, TPUPOIHBIC
0COOEHHOCTH TEPPUTOPHUATBHBIX U aKBAJIBHBIX KOMIUIEKCOB BBICIIMX
paHroB (OKeaHbl, MaTePHKH, (UIHKO-TeorpaduuecKkue CTpaHbl);
reorpauecKue  TOHSATHS, XapakTepHble W  OTIMYUTEIHHBIC
COIMAJIbHO-D)KOHOMHYECKUE YEepPThl OCHOBHBIX pernoHOB Poccuu u
CTpaH 3apyOeXHOro MHUpPa, TUIOJOTHIO CTPaH MHpPA. TEOPETHUECKUE
OCHOBBI 3THOreorpaduu u reorpaduu PENUTHIA; OCOOCHHOCTH
OCBOCHHS U U3yUCHHUS PA3TUIHBIX PErHOHOB MUpA, BKJIAJ U3BECTHBIX
MyTENIECTBEHHUKOB M HCCIIEI0BaTeNIel B MpoIecc reorpaduyeckux
OTKPBITUI; OCHOBBI TOIIOHUMHKH, KJIACCH(HKAINIO reorpaduaecKux
Ha3BaHUI, OCOOCHHOCTH  TOIOHHMHH MATEPHUKOB M OKEAHOB;
coJiepKaHue PyHIaMEHTAILHBIX Pa3/IeNIOB MOJIUTHYECKON reorpapuu
B 00BEME, HEOOXOIMMOM TSt TPO(HECCUOHATTLHOM e TSIIEHOCTH.

YmMmern: BBISIBJISITh 3aKOHOMEPHOCTH, B3aUMOCBSI3H u
B3aMMO3aBUCHMOCTH MEXAy KapTorpagupyeMbiMH OOBEKTaMH U
SIBIICHUSIMU; TIPOBOJIUTh aHAIM3 M OICHKY KapTorpaduuecKux
MPOU3BEACHNH; TOHUMATh 3aKOHBI, YIPABIAIONAE NPUIHHAMHI
U3MEHEHHMsI METEOpPOJIOTUYECKUX JIIEMEHTOB WU SIBIEHUM MOTrOJbl,
OTIPENeNIATh HM3MEHEHUS B THIPOJIOTMYECKOM pEeXHME BOJTHBIX
00BEKTOB, JTUHAMUKY reoMop(OoIOrHYECKUX IPOIIECCOB,
OCOOCHHOCTH U 3aKOHOMEPHOCTH  Treorpaduyeckoil 000J0UKH;
MOHMMAaTh, W3JaraTh W KPUTHUYECKH AaHAJIM3HPOBATh 0a30BYIO
nHpOpMaNH0 B 00JaCTH T€OJIOTUN W HCIOIB30BATh TEOPETHUECKUE
3HaHUS Ha TPAaKTHKE, aHAJIW3UPOBAaTh HAy4yHbIE  HCTOYHUKH,
MOCBAMIEHHBIE TPOOJeMaM TIOYBOBEACHUS M Teorpaguu TOYB;
MPOBOJIUTh OINUCAHWE TIOYB PA3JIUYHBIX THIIOB U TEHE3HCa;
OTIPENIeNATh MPOCTEHIITNE CBOWCTBA MOYB; TPOBOIUTH JIAHAMAPTHOE
KapTUPOBAaHUE; COCTABIATh KOMILIEKCHYIO (PU3UKO-TeorpaduiecKyro
XapaKTePUCTHKY MPUPOIHBIX 30H, (PU3UKO-TeorpaduIecKux CTpaH Ha
OCHOBE aHaJM3a KapT W reorpaMuecKoi JIUTEpaTyphl; H3JIaraTh U
KPUTHYCCKH aHAJTM3UPOBATH WHPOPMAIIHIO HCTOPHKO-
reorpauuecKoro cojep kaHus; Ha OCHOBE aHaJIM3a reorpaduyeckoit
nHpOpPMAIMY OIIEHWBATh M MPOTHO3UPOBATH COCTOSHUE MPHPOJIHO-
TEPPUTOPUAIBHBIX M aKBaJIbHBIX KOMILJICKCOB Mwupa, Poccuu,
aIanTHPOBATh HAYYHBIC MW, KOHIICTIIINU, TEOPUU ISl YCIICIIHOTO
MpernojiaBanusl B IIKoje ydeOHoro mpenmera «I'eorpadusiy»;
MOHWMAaTh, W3JaraTh W KPUTHUYECKH AaHAJM3HPOBATH 0a30BYIO
nHpopMaIno B 00JaCTH SKOHOMHUYECKOM M colMalibHOM reorpaduu,
WCTIOJBh30BAaTh TEOPETHYECCKHE 3HAHHWS Ha TIPAKTUKE; BBISBISATH
o0IIKe 3aKOHOMEPHOCTH Pa3BUTHs TEPPUTOPHAIBLHON OpraHU3aIlNH
XO3SCTBA; TMPOTHO3MPOBAaTh OCHOBHBICE  TEHICHIIMU Pa3BHUTHUS
OTJENFHOTO NPOU3BOJCTBA, OTPACIH, MEXKOTPACIEBOT0 KOMIJICKCA;




aHAIM3UPOBATh TONMOHMMHUYECKHE (aKTHl W SBICHHS M UX pOJb B
TOINIOHMMHUH; PEaTN30BbIBaTh y4eOHBIE TNPOrpaMMbl 0a30BBIX U
AJIEKTUBHBIX KYpPCOB, CBS3aHHBIX C MOJMTHYECKOW reorpadueil B
pa3MYHBIX 00Pa30BATENBHBIX YUPESIKICHUSAX.

Baagerb: HaBbIKAMHM M YMEHUSMH TIPOBEIEHHS U 00pabOTKH
MPOCTEUIINX METEOPOJIOTUIECKHUX, TUIPOJIOTUIECKUX U
reoMop(oJOrHYecKUX HAONIOACHHH, MJalbHEHIIero aHamu3a W
CHCTEMAaTHU3alll{ TIOJIyYEHHBIX pPEe3yJbTaTOB; HAaBBIKAMH DPAaOOTHI C
KapTorpaMuecKuM MaTepualioM; METOJIMKON J1ab0paTOPHBIX
WCCIICIOBAaHUI  TIOYB; HaBBIKAMU  aHANU3a  Pa3IUYHBIX
MHQOPMAIIMOHHBIX HCTOYHUKOB B (DU3NYECKOH, IKOHOMHYECKOM,
COLMAIBHOW M MOJUTHYECKOH reorpaduu; HaBbIKaM pabOTHI €O
CTaTHCTUYECKHUMU MaTepuallaMH; HaBBIKAMH CaMOCTOSTEIBHOTO
(hopMHUPOBAHUS CTATUCTHYECKUX 0a3 TaHHBIX MO OTIEIBHBIM TEMaM U
perruoHaM, CO3/IaHHs M aHaJIN3a COLUAIBHO-?PKOHOMHYECKHX KapT I10
pernonam Poccuu, COMOCTAaBICHHUS MX MEXAY COOOH M BBISBICHHUS
3aBUCHMOCTH MEXJY SIBICHHSIMHU, OTOOpaKaeMbIMU Ha ATUX KapTax;
HaBBIKAMH W NpUEMaMH, HEOOXOAWMBIM  HMHCTPYMEHTapueM
KOMIUIEKCHOTO 3THOTpaUIECKOro TEPPUTOPHUATBHOTO HCCIECTOBAHUS

n HCTOpHKO'FCOI‘pa(bI/I‘{eCKOFO aHalli3d; HaBbIKaMHU pCainu3allun
KpacBCAUYCCKOro nmoJaxoaa, HaBbBIKAMH CaMOCTOSTCILHOM pa6OTI)I.

3. Conep:kanue QU CHUNTHHBI

Beeoenue. I'eoxumus nanamadToB — Hayka, coueTaromias B cebe Ba HUKIA JUCITUILINH
- reorpadust u reoxumus. Coaep’kaHue reOXMMUU JIaHIAa(TOB Ha pa3HbIX ATaax €€ pa3BUTHSL.

1. Xumuyeckuti cocmag 3emMHOU KOpbl U noHAmMue o Kiapkax. ['eoxumuueckas
HEOJHOPOJHOCTh 3eMHOM KOpbl. CpenHud XUMHUYECKMM COCTaB 3€MHOM KOPBI M TIOHSTHE O
knapkax. OOpa3oBaHUE U PacCHPOCTPAHEHHWE XUMHUYECKUX DJIeMEHTOB. | TaBHBIE U paccesHHbIC
XUMHUYECKHE DJIEMEHTBl. THUNOMOP(HBIE >3JIEMEHTHl. 3HAUEHHE T'€OXHMMHUYECKOIo Iapamerpa
«iapk koHneHtparuny (Ki). ®akTopbsl MUTpallud XUMHUYECKUX JJIEMEHTOB. ['eoxumuueckas
HEOJHOPOJIHOCTb 36MHOU KOPBI

2. bBuoecennas mucpayus. XUMUYECKHW COCTaB IKUBOIO BEUIECTBA IUIAHETHI.
MuxkposnemenTsl. buodunbHble 21eMeHTHl.  buonoruueckuii  KpyroBOpoT —XUMHYECKHX
3JIEMEHTOB.  VIHTEHCHBHOCTb  Ouosormueckoro  morjouieHus.  OCHOBHBIE  aCHEKThI
reoXMMUYECKOH JiesTenbHoCcTH opranu3moB. Konnenmums 6uocgepst B.U. Bepuaackoro.

3. Q@usuko-xumuveckas muepayus. BomHas MHUrpanusi XUMHUYECKHUX DJIEMEHTOB.
[[len10YHO-KUCTIOTHBIE, OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE M (U3UKO-XUMHUYECKHUE YCIIOBHUS
OpUpPOAHBIX BOJA. Tumbl reoxumuueckux OapbepoB. Kosuomanas wmwurpanus, copOuus,
copOnMoHHbI  Oaphep. VHTEHCHMBHOCT, BOAHOW MuUTpanuu. Kiacchl Te€OXUMHYECKHX
naHAmwapTOB HMHTEHCHBHOCTh BOJHOM MHrpallMd 3J€MEHTOB. XUMHUYEcKas JieHydanus
nanamadgTa.

4.Bo3nymiHas MUrpanus XUMHYECKHX JJIeMEHTOB. MaccooOMeH ra3oB M MapoB B
reorpaguueckoii obonouke. ATmocepa Kak IUCIIEPCHAs CUCTEMa U T€OXMMHS a’pO30JIei.
Koadduuument aspo3onpHOi KoHLEHTpauuu. ['eoxumuueckas HEOJIHOPOAHOCTh MOBEPXHOCTHU
CyIIU, 00pa3yromascs Mo AeUCTBUEM adpaibHOW MUTPAIIUU XUMUYECKUX JIIEMEHTOB.

5. Mexanuueckasn muepayus. Ilpoueccsl Mexanumdeckoi nuddepennuanyu. OCHOBHBIE
(dakTOpbI, BIUSIONIME HA UHTEHCUBHOCTh MEXaHHUECKON Murpanuu. Mexanndeckue 6apbephl.

6. Texumocennas muepayus. YenoBeueckoe 0OIMIECTBO KaK T€OXMMHYECKUH (akTop.
BnusiHre X034HCTBEHHON NEATEIBHOCTH YEIOBEYECKOrO OOIIECTBA Ha TEOXUMHUYECKUE IIMKIIBI
3JIEMEHTOB. MeTamu3anus OKpyXarolleil TpUPOTHON CPEeIbl.

7. OcHogHble Munvl 2e0XUMUYECKUX TAHOWADMO8.



OOme NpUHLUIBI TEOXMMHUYECKOW Kiaccudukanmu naHamadroB. [eoxumuyeckas
kinaccudukanus sanamadros. JlanamadTHO-TEOXUMHUUECKHE KApTHI.

5. TemaTnueckui Jjian

DopMbI 3aHITUI
Ne H Bcero
M aMEHOBaHUE TEM U Pa3/IeJioB (acos) JlaGopatop | CamocTosTeNbH
Jlexuuu
HBIC ast pabota
1 ['eoxumust nangmadToB Kak Hayka. 4 9 ) 2
" | OCHOBHBIE T€OXUMUYECKUE TIOHSATHSI.
XUMUYECKUN COCTaB 3E€MHOW KOpPBI U
2. P 8 2 4 2
MOHSTHE O KJIApKax.
3. | buorennas murparnus. 13 3 6 4
4, | ®u3UKO-XUMUYECKass MUTPAITHSI. 17 3 10 4
5. | MexaHnuyeckas MUTpanusl. 10 2 4 4
6. | TexHoreHHas MUTpaIUs. 12 2 6 4
OCHOBHBIE  TUIBI ~ TCOXUMHUYECCKUX
7. 8 2 2 4
JaHIagToB.
Uroro 72 16 32 24

5. Buabl y4eOHOI1 1eATeJIbHOCTH

OObyuenue no kypcy «l'eoxumus naHamagdToB» CTPOUTCS HA OCHOBE JIEKLIMOHHBIX U
71a00paTOPHBIX padoT.

Jlexnum.

Jlekuma 1. [lTeoxumusn kax Hayka. OcHO6HblEe 2e0XUMUYECKUE HNOHAMUA.
Ilhanemapnasa zeoxumun 2eozpagpuueckoii 060104KU 3eMAU U 2e0XUMUYECKAA OP2AHUZAUUA
OKpyscarowieil cpeowl. (2 uaca)

OObeKT U npeaMer reoxumun JanamagdTos. [loHsaTue «3neMeHTapHbli TaHmapT» U ero
reoxumudeckas (opmyna. dDakropsl (HOPMUPOBAHHMS U 3aKOHOMEPHOCTH pa3MelICHHs
alieMeHTapHbIX JaHAmadpToB. ['eoxumuueckas COnoJUMHEHHOCTD JaHAIIAadTOB.

OcHOBHBIE ~ JTanbl  Pa3BUTHS TEOXMMUYECKUX JAHAMA(TOB HA MPOTSKEHUH
re0JIOTUYECKON UCTOPUU 3EMIIH.

Metoaet  usyudenus. HMcropuss ¢opMupoBaHMS ~T€OXMMHMM  JIaHJIA(PTOB  Kak
CaMOCTOSITENIbHON HAYKH.

[IpuknanHoe 3HaueHUE pe3ynbTaTOB UccienoBanus ['eoxumun nanamagdToB.

Jlexknus 2. Xumuueckuii cocmae 3eMHOI KOPbl U HOHAMUE 0 K1apkax. (2 yaca)

Cpennuii XMMHMYECKMH COCTaB 3€MHOM KOpPbl M MOHATHE O Kiapkax. OCHOBHbIE
3aKOHOMEPHOCTH COOTHOIIEHHUS 3JIEMEHTOB B 3eMHON Kope. OOpa3zoBaHHEe U paclpOCTpaHEHHE
XUMHUYECKHX 7JIeMEeHTOB. (DopMbl HaX0XKIEHUS XUMHUYECKHX OJJIEMEHTOB B 3E€MHOI Kope.
['maBHbBIE, TUTIOMOP(HBIE U PACCESIHHBIE XUMHUYECKUE IEMEHTHI. BUbI MUTpalluil XUMHYECKUX
aneMeHTOB. ['eoxumudeckas ¢opmyna aneMeHTapHoro Jjanamadra. [eoxumuyeckas
HEOJTHOPOJHOCTb 3¢MHOW KOPBI. 3HAYEHHE F€OXMMHUYECKOT0 ITapaMeTpa «KJIapK KOHLIEHTPALUN.

Jlekuuss 3. OcHnogHble 3aKOHOMEPHOCMU MUZPAUUU XUMUUECKUX I/IEMEHMOE 6
okpyycaroweil cpede. buozennaa cocmasnarowan okpyyrcarouieil cpeowt (3uaca)

XUMUYECKHI COCTaB YKUBOTO BEIECTBA IJIAHETHl. Y CTAHOBJIEHHWE BEJIMYMHBI KJIAPKOB
JKMBOTI'O BELECTBA. BapuaHTHI BBIpaKEHUS XUMHUYECKOTO COCTaBa OMOJIOTMYECKHX OOBEKTOB.
3071bHBIE 3JE€MEHTHI. PaccesiHHbIE 3J€eMEHThl. MMKpPOAJIEMEHTh M HX (pU3noIornyecKas
3HAYUMOCTD B JKMBBIX OpraHU3Max. XMMUYECKHUI COCTaB OTAEIbHBIX OPIraHU3MOB.

buoreoxumuueckue  mapaMeTpbl,  ONPENENAIOIIMEe  OCOOCHHOCTH  COJEp)KaHUA
XUMHYECKHX 3JIEMEHTOB B oOpraHusmax. OpraHu3Mbl-KOHIIEHTPAaTOpPbl M JIEKOHLIEHTPATOPBI.
buoreoxumuuaeckuii 6apsep.




Konnenmust 6uochepsr B.M. Bepnanckoro. buonorndeckuii KpyroBopoT XHMHUYECKUX
3JIeMEeHTOB. BakHelne reoxuMuyeckue napamerpsl jJaHamadra — Ouomacca W €xXerojaHas
nponaykmus. [1ate rpynnm naHAmadTOB OTIMYAIONIMXCS BEIMYMHOW OMOMACCHI M €KETOIHOU
MPOYKLIUH.

NHTEeHCUBHOCTD OMOJIOTMYECKOrO TOMIONIeHHs. Pa3nmuuus B BenuuuHe KOdPQuImeHra
OHMOJIOTUYECKOr0 MOTJIOUICHHS! Y )KUBBIX OPraHU3MOB CYIIH U Mops. Tanaccodui.

BnusiHue KMBBIX OpPraHu3MOB Ha Bce 000704kH 3emiu. [nmy0okue TreoXuMHuecKue
M3MEHEHHUS B pe3yibTare OMKa Ha 3eMHOU MoBepXHOCTH.CHHTE3 )KMBOI'O BEIIECTBA U BIUSHUE
HA XUMHUYECKHH cocraB yaHmmadra. Pa3noxeHue OpraHMYECKHUX BEIIECTB WU BaKHEUIIHE
MPOLIECCHI B TaHIa(TaX.

Jexkuusnd. Quzuko-xumuueckas  mucpauyua  nemenmos. Boonaa  mucpayusa
XUMUYECKUX Ilemenmos. Bozoywinaa muzpayus xumuyeckux nemenmos (3 uaca)

Bonnas murpanus xumuueckux sjieMeHTOB. CoctaB MUpOBOro okeaHa — pe3ysbTaT
OMOreOXMMHUYECKON NIEeATENbHOCTH OpraHu3MoB. OCOOEHHOCTH M€OXUMUU MOBEPXHOCTHBIX BOJ
cym. Tpancdopmanus TeOXUMHYECKOTO COCTaBa MPUPOIHBIX PACTBOPOB Ha KOHTAKTE PEUHBIX
1 OK€aHUYECKHUX BOJI.

[[{e104HO-KUCIIOTHBIE YCIIOBUS TPUPOIHBIX BoA. OCHOBHBIE Tpymnmbl JaHamadTa 1o
BennuuHe pH Bozpl. 1llenodnbie 1 KUCIIbIe TeOXUMUYECKHE Oapbephl.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ YCJIOBHS  MPUPOAHBIX  BOJA.  OKHCIUTEIBHO-
BOCCTAaHOBUTENIbHBIE 00CTAaHOBKU JaHAIIA(TOB: OKUCIUTEIbHAs, BOCCTaHOBUTENbHAsT 0e3 H2S
(rmeeBass) u  BoccraHoBUTeNbHass ¢ H2S.  OkucnutenbHbId, BOCCTAHOBHUTEIIbHBIN
CEPOBOIOPOAHBIN U TJICeBBIA T€OXUMHUECKHUE Oapbephl.

[IpuHuMn TOABMXHBIX KOMIIOHEHTOB UM OCHOBHBIE KJIACChl BOJHOW MHUTpAIlH.
Konnounnas murparnusi, copOuus, COpOLIMOHHBIN 6apbep.

Koadduument Bognoit murpanyn. XuMudeckast JeHyAalusl 1 HOHHBIA CTOK.

Bo3aymHass Murpanuss XUMHUYECKHUX 53JIEMEHTOB. [lyTM mocTymieHuss XUMUYECKUX
AJIEMEHTOB B aTMoc(epy U XMUMHUECKHH cocTaB aTMmochepsl. buoreoxnmuyeckas 3BOIOLUS
coctaBa aTMOC(epbl U KU3HEIEATEeTbHOCTH OPraHU3MOB B MaccooOMeHe ra3oB. ATMocdepa Kak
JUCIIepCHasi CHCTeMa W TeOoXHMMHUs a’po3oiiel. 3HadeHue aTMoc(hepHOro MaccorepeHoca
BOJIOPACTBOPUMBIX (POPM XUMUYECKUX IEMEHTOB.

OCHOBHBIE HCTOYHUKH MOCTYIUICHUS] XUMUUYECKHUX AJIEMEHTOB B aTMOC(EPHBIE OCAJKU U
nepeHoc coneid ¢ ocaakamu. Koadoumuentsl armochepHoit murpamuu. ['eoxumuueckas
HEOJIHOPOJHOCTh IMOBEPXHOCTU CYIIM, OOpasyromiascs Mmoj IeHCTBHEM a’pajbHOM MHUTpaluu
XUMUYECKUX AIIEMEHTOB.

Jleknus 5. Mexanuueckan muzpayus. Ilpoueccol mexanuuecxkoii oughgpepenyuayuu
(2 uaca)

OcHOBHbBIE 3aKOHOMEPHOCTH MPOIIECCOB MeXxaHuuyeckoil nuddepenumanuu. [naBHbIE
(bakTopbl, BIMSIONIME HAa WHTEHCUBHOCTh MEXAaHUYECKOW MHUrpanud. ['paHyIoMeTpHYecKHid
COCTaB IpyHTOB. Paznuuns B XMUMHUECKOM cocTaBe Gpakiuii TpyHTOB. Mexannuyeckue 6apbephl.
MexaHnueckuil CTOK U (DaKTOPBI, BIUSIONINE HA €TO BETUYHHY.

Jlexumus 6. Texnozennas muzpayusn (2 uaca)

Knaccudpukanus texHoreHusix Bo3zaeiicTBuii (mo H.II. ConnmeBoii). TexHoreHHbIE
mporecchl. J[Ba TEOXMMHUYECKMX THUIA TEXHOTCHHOM MHUTpAHH. TEeXHOTE€HbIE HWCTOYHHKHU
3arpsA3HeHus okpy»Katoe cpeapl. OCHOBHBIE TEXHOT'€HHBIE CUCTEMBL. YenoBeueckoe 001ecTBO
KaK TeoXuMHuuecKuil paxktop. BiusiHue X0341iCTBEHHOM 1eATeIbHOCTH YeJI0OBEYECKOro 00IecTBa
HA TEOXMMUYECKUE IHUKIIBI 3JeMEeHTOB. JledopManuu mpUpOIHBIX OMOT€OXMMUYECKUX IHUKIIOB
XO3SMCTBEHHOMN AEITEILHOCTRIO YEJIOBEUECKOTO OOIIECTBA.

TexHOUIBPHOCT, XUMHUYECKHUX DJIEMEHTOB U JpYrHe IOKa3aTeld TeXHOTeHe3a.
Mertammzanus OKpyKarouiel mpupoaHoi cpenbl. [TobanbHbBIe U pEerHOHAIBHBIC TEXHOTCHBIC
reoXuMu4eckre aHoManuu. JlokalbHbIE (MMITAKTHBIE) AHTPOIOTCHHBIE OHOTCOXMMHUYECKUE
QHOMAJIUH TsDKeNbIX MeTaisioB. KoadduimeHT TeXHOreHHoM KOHIEHTPpaIi UM aHOMaJIbHOCTH.
CyMMapHbIi ToKazartelb 3arpsi3HeHus. [lpenenbHo-10nycTUMble KOHIICHTPALIUH.



TexHOTEeHHBIEC 30HBI BBIICTAYHBAHIS H TECOXUMUYECKHE Oapbephl. TeXHOTeHHAs
Tpanchopmarus atMmochepsl, Tuapochepsl, TuTochepsl U ornochepsl. TeXHOTCHHBIC TOYBHI,
WJIbl, KOPBI BBIBETPUBAHUS, BOJIOHOCHBIE TOPU30HTHI. XMMUYECKHUE PEAKIIMU U MPOIECCHI B
MOYBax 00YyCJIOBICHHBIE NEATEIILHOCTHIO YeToBeKa. [ eoxuMuyeckasi yCTOMUUBOCTD U
reOXUMHYECKUE CBOMCTBA TEXHOTEHHBIX CUCTEM. [ '€0OXUMUYECKast COBMECTUMOCTb TEXHOT€HHBIX
BO3/ICHCTBUI C HAIIPaBJICHUAMHU IPUPOAHBIX MpoueccoB. JlanamapTHO-TeOXUMHUYECKUA
MOHUTOPHUHT.

l'eoxumuueckue  MOPUHIUIBL  3KOJIOTO-Teorpauuyeckodl  CHCTEMaTUKU  TOPOIOB.
['eoxmmuueckass CHUCTEMAaTHKa TOPOJACKHX JaHAIMAPTOB. DKOJOTO-TE€OXUMHUYECKUE OIECHKU
coctosiHusl roponoB. Ponb armochepHbIX BbIMAJEHUNH B 3arpsA3HEHUH CpPEIbl TOPOJIOB.
Hakoruiere TsHKENNbIX METaJIOB B CHE)KHOM IMOKpoBe roponaa. CBoeoOpa3ue reoXUMHUU MOYB
ropoJIoB. 3arpsi3HEHHE PACTUTENBHOCTH TOPOJOB, M €€ 3aBUCUMOCTb OT IPOMBIILICHHON
criequanu3aiuu  ropoaa. ['€oXxumMus TOpOJICKMX TEXHOTCHHBIX IOTOKOB. ['€OXMMHYECKHI
JTUCCOHAHC

Jleknusi 7. Obwue npunyunvl 2eoxumuueckou Kiaccuguxkayuu aanouiagpmos.
T'eoxumuyeckue kapmol. OcHogHble 3AKOHOMEPHOCHMU DPA3MEUIEHUA ITIEMEHMAPHBLIX U
zeoxumuueckux ranomagmos (2 uaca).

l'eoxumuueckas  HEOAHOPOAHOCTh  reorpaduyeckoil  O0OMOYKM U HU3MEHEHHE
MUTPAIMOHHBIX IUKJIOB B Pa3HBIX TeOrpa@UUeCKUX yCIOBHIX. DIIEMEHTAPHBIN JaHAMAPT U €ro
reoxumuieckas ¢Gopmyna. Cuctemaruka roJoBbIX F€OXUMUYECKHX IHKJIOB B reorpaduueckoi
o0oJi0uKe.

OOmme nPUHLHUIBI TEOXUMHUYECKOW Kiaccudukanuu nanamadros. ['eoxumuyeckue
kapthl. CTPYKTYpHBIE TIE€OXMMHYECKHE KapThl Ha JaHmmapTHOH ocHoBe.JlanamadTHO-
F€OXUMHUYECKHE OCHOBBI CHCTEMAaTUKU U KapTorpadupoBaHusi OMOre0OXUMUYECKIX MTPOBUHILIUH.

OcCHOBHBIE  3aKOHOMEPHOCTH  pa3MEIICHUS  AJIEMEHTApPHBIX M  TeOXHUMHYECKUX
nanamadToB. JlanamadTHeiii Bun U wHIUMBUL (WiaH), paiioHupoBaHue. OOIIME MPUHIUIBI
reoxuMuueckoi knaccudukanuu ganamadro. Kiaccudukamnus sneMeHTapHBIX JTaHIIIadTOB.
Knaccudukanus reoxumudeckux saHamadroB. ['eoXxuMus OCHOBHBIX THIIOB INaHAmadra.
JlanamagTHO-TeOXUMHYECKHE KapThl.30HATbHBIE 0COOEHHOCTH AHTPONOTEHHOMN
TpaHcopMmal  Ookpyxkawmieid cpeabl. KpaTkas xapakTepuCTHKa OCHOBHBIX  THUIIOB
reoXuMHUecKux JaHamadToB. ['eoxumudeckass XapaKTepUCTHKA aOMOTEHHBIX JaHAmadTOB.
['eoxumust necHbix nanamadToB. CpaBHUTENbHAS XapaKTEPUCTHKA TEOXUMHUECKHUX MapaMeTpoB
TaeXKHBIX JJAaHIIA(TOB U BIAXHBIX TPOMUKOB. OO0IIHE YepThl BOAHOW M BO3YIIHON MUTPAIIUU B
cTemsix W MyCThIHAX. KOHIEHTpalus XUMHYECKUX OJJIIEMEHTOB B pE3ylIbTaTe HCIapEHUS
MJICHOYHBIX BOJA W auddy3noHHBIX  mpoieccoB.  CpaBHHUTENbHAs  FeOXHMMHYECKas
XapaKTepUCTHKA YEPHO3EMHBIX CTENel U CyOTpONMUYecKuX cTenel Ha cepozeMax. OcoOeHHOCTH
T€OXUMHYECKUX TPOIECCOB M BHUIOB MHUTPAIUA B IMYCTHIHHBIX JaHAMA(TOB. OOIIME YepThI
OMOJIOTUYECKOTO KPYroBOpOTa B TYHJIpPE U €r0 BIUSHUE HA TE€OXHMMHUYECKHUE XapaKTEPUCTHKU
naHaa@ToB. YCTOWYMBOCTh M CTENEHh AHTPONOTEHHOW TpaHCc(opManuu 30HATBHBIX THITOB
TEOXUMHUYECKHX JTaHa(TOB.

JlabopaTopHbie padoThl
Tema 2. Kitapku 1 0cO0€HHOCTH pacnpeesieHusi XHMHYECKHX )JIEMEHTOB
JlaGoparopHas paborta 1
Onpeodenenue cooepricanus reee3a 6 ROUE000pa3yIOUUX NOPoOax
Konopumempuueckum memooom (4 uaca)

L]env: M3yuyuTh OCHOBHBIE OCOOEHHOCTH COJAEpX aHHS >Kelle3a B IMOYBOOOPA3yIOLIUX
Mopo/iax, TONYyYUTh TMPAKTUYECKHE HABBIKU  (DOTOKOJOPUMETPUUYECKOTO  OMpeAeTeHUs
3JIEMEHTOB.

3aoanue 1. Onpenenutb (HOTOKOJIOPUMETPUUECKUM CIIOCOOOM COJEpIKaHHE Kelle3a B
OCHOBHBIX TOYBOOOPA3yIOIIHUX MOPOIAX.

Ilopsiook pabomul



1. Bepyr cpeanioro mpoOy kaxmoro obpasua B koimdectBe 50 T, pa3MenbyaroT
00JbIIMEe KOMKH, OTOMPAIOT KOPEIIKU U IPOCEUBAIOT Yepe3 CUTO C OTBEPCTUSAMU |1 MM.

2. W3 mpuroToBICHHON TakuM 00pa3oM MOYBHI OEPYT HABECKY 5 T' U MOMEMIAOT B
KOHHYECKYI0 K010y oobemoM 250 mit. 3aremmnprmBaiot 50 mut 1 H pactBopa HCI. Conepxxumoe
KOJIOBI TIIATENLHO B30AITHIBAIOT B TeueHUE 30 MUH.

3. [TomydeHHbIi pacTBOp (PHIBTPYIOT, M3 MOTYYCHHON BBITSDKKH OCPYT IMHUIETKON 5
MJI ¥ TIOMEINAIOT B MEPHYIO K0JI00uKy oobeMom 100 mi1.
4, [IpwmmBatror k B3gtoMy pactBopy 7 — 10 wmim 25%-HOro pacreopa

CyIb(POCATUIIMIOBOM KUCIOTHL. EcCiii mpu BBENEHUH CYIb(OCATHIIMIOBON KHCIOTHI B PacTBOpPE
MOSIBJISIETCS.  OCaJ0K, TO O00BEM CyJb()OCAUTMIIMIOBOM KHCIOTHl HY)XHO YBEJIMYUTH 1O
MCYC3HOBEHHS OcCajKa (00beM peareHTa IUisl BCeW MapTUU aHAIM3UPYEMBIX PAaCTBOPOB JOJDKEH
OBITH OJINHAKOB).

S. B kon6ouky npubaBistor 25%-Hblii pactBop ammuaka (NHaOH) 1o mosiBIeHUs
cmaboro 3amaxa. Ilo Mepe HeWTpalM3alMKM COJITHOKHUCIOTO PacTBOpa TOSBHBINASACS KpPacHO-
(duoseToBast OKpacka NepexoIUT B YCTOMUMBYIO KEJITOBATO-OPAHKEBYIO OKPACKY.

6. OO0beM pacTBOpa B KOJIOE€ JOBOASAT JIUCTUUIMPOBAHHON BOJOH 1O METKH,
nepemMenuBaT 1 yepe3 5 — 10 MuH npoBOAST KOJIOPUMETpUYECKOe ompesencHue. M3mepstor
ONTUYECKYIO OTHOCT IpH 420 — 430 HM OTHOCHUTEIBHO BOJBI.

1. [To xamuOpoBOYyHOMY TpadUKy YCTaHABIMBAIOT KOHICHTparuioo Fe0O3 B
pacTtBope.
[IpouieHTHOE CO/lep KaHUE Kelie3a B TTIOUBE BEIYUCIISETCS 110 (hopMyJIe:
D
X= ——F—— -100%,
a - 1000 ’

rne X —xkonmuyectBo Fe203, BbIpakeHHOE B MPOLIEHTAX;

D — xonnentpamus Fe2O3 B pacTBope, onpeiesieHHast Mo KaTnOpoBOYHOMY TpaduKy;

a — alMKBOTHAs 4acTh pacTBopa, Kortopas cooTBeTcTBYeT 00,1031 r mouBkl, BBICYIIEHHON
npu 100 — 105 °C.

3aoanue 2. OnpenenuTh KIapKu KOHUEHTpauu (Ky) XUMHUYECKUX 3JIEMEHTOB 10 JaHHBIM
Tabaunel 1. CaemaTs BBIBOA O TOM, KaKMMHM MeTajjgaMmMu oOoraimeHbl mouBbl CMOJIEHCKOM
obnacru.

Ilpumeuyanue. Knapk KoHUEHTpauuu »3yeMeHTa (Ki) XapakTepu3yeT €ro MeCTHbIE
0COOEHHOCTH COZIEp KaHUs U MpeCTaBisieT co00M OTHOILIEHHE COJIepKaHUs JI€MEHTa B IOYBE K
€ro CoJep>KaHuI0 B 36MHOM KOpe.

Tabmuna 1
ConeprkaHne TSOKEIbIX MEeTauIoB B mouBax CMOJIEHCKON 001acTH
SeMeH Cpennee conepskanue, 1:10™ % Knapx
. KOHIICHTpAII
ThI B 3eMHOM Kope (1o BuHorpaznoBy) | B 1€pHOBO-TIOJ30JIMCTHIX TOUBAX (K
Mn 1000 510
Zn 83 40
Ni 58 12
Cu 47 24
Pb 16 20

3aoanue 3. Wcmonp3ys TNEpUOIUYECKYI0 CHCTEMY XHUMHUYeCKuX d3yeMmentoB J[.U.
Mengeneesa, ¢ momortpio npasmwia Onno — ['apkuHca onpenenuTh B KaXI0H U3 MPEAT0KEHHBIX
nap, Kakoi 3JICMEHT UMeeT HauOOJBIIHNA KIIAPK, ¥ MIOCTABUTH 3HAK «<» WIIH «>»:

Li—Be; O-F; Cu—Zn; P-S; S-CI;
Mn—Fe; Zr—Nb; V—=Cr; Mo—Tc, Rb—Sr.

ITo npunoxeHuto 2 NpOBEPUTH CBOU PE3YJIbTATHI.

3aoanue 4.Hamucate reoxumudeckyro (Gopmyny nanamadTa, ecii W3BECTHO, YTO 3TO
ABTOHOMHBIM 3JIEMEHTapHbIM JaHAmadT, B KOTOPOM IEpepaclpesieieHne XUMHUYECKUX
3JIEMEHTOB MTPOUCXOIUT MPU HAJTMUUU OOJIBIIOrO KOJUYECTBA HOHOB KaJbIIHs B MOBEPXHOCTHBIX



BOJIaX ¥ CBOOOJHOTO JOCTyINa KHCIOPOAA, TO €CTh B CIa0OLIETOYHON OKUCIUTENBbHOM cpere. B
OMOJIOTHYECKHI KpPyroBopoT Hauboyiee AaKTUBHO BOBJIEKAIOTCS MOJUONIEH, MeIb, LHUHK,
Mapraserl, a B BoJaX 0COOEHHO YHEPIUYHO HAKAIIITMBAETCS 1 MUTPUPYET CTPOHLIUH.

3aoanue 5. Berauciuth 3amachl xenes3a (T/ra) B TYMyCOBOM TOPH30HTE MOIIHOCTBIO 18
CM U IUIOTHOCTBIO — 1,25, eciin U3BECTHO, YTO COJEpKaHHE MeTajia B mouBe cocrasisier 0,27
Mmr/100 T MoYBHI.

Ilpumeuanue. JIyis pemieHHs 3a7a4d BHA4yalle HAXOIAT Maccy CIIOS TOYBBI, a 3aTeM
BBIUMCJISIOT 3aIlachl Kelesa.

Macca ciost MouBbI pacCYUTHIBACTCS IO opMyIIe:

M=h-d- 100,

roe M — macca cios IIOYBBI, T/Ta;

h — MomHOCTH C10s1, CM;

d — MIOTHOCTH TYMYCOBOTO FOPH30HTA, I/CM°,

100 — koaPurueHT nepecuera B T/Ta.

Obopyodosanue u mamepuan: Komopumerp ¢orodtekrpudeckuii  KDK, Bech
TeXHUUYECKHEe, KONMObl KoHHuYeckue 250 M, CTEKIsHHAs BOPOHKA IUAMETPOM 5 CM, MUMETKa
rpagyupoBaHHas eMKOCThIO 10 My, MepHas konba emkoctbio 100 M, ¢punbTpoBanbHas Oymara,
npoMeiBalika, Gapdoposeie crynku nuamerpom 10 — 12 cM ¢ mectukamu, cuta ¢ OTBEpCTUsAMU 1
MM.

O6pa3ibl T0YBOOOPA3YIOMIKX TOPOJT (JIECCOBUAHBIN CYTIIMHOK, BOJHOJEIHUKOBBIE TIECKU
U CYIIECH, MOPEHA).

Peaxmuevr: 25%-Hb1il pacTBOp CyNb(GOCATUIMUIOBON KUCIOTHI, 25%-HBII pacTBOp
ammuaka, He coaepxamuii CO2, 1 H pacTBOpP COJISTHOM KUCIIOTHI.

Tema 3. BuorenHasi MUrpanusi XuMHYeCKUX 3JIEMEHTOB
JIaGoparopHas paboTa 2
Onpeoenenue 301bH0CmuU pacmumenbHozo mamepuana (2 uaca)

L]enb:13yunTh 0COOEHHOCTH OMOT€HHOW MHIPALMU XUMHUYECKUX DJIEMEHTOB, MOJYYUTh
MPAKTUYECKHE HABbIKU ONpEAENICHUS 30JIbHOCTH Pa3HbIX BUJOB PACTCHUM.

3aoanue 1. Onpenenuts 30JbHOCTh 00PA3L0B JUCTHEB PA3HbIX BUI0B PACTEHUH.

Ilopsook pabomwi

1. Ywucteiii ¢apdopoBblii TUTETb, B KOTOPOM OyAeT MPOBOAUTHCS 030JCHHE,
IIPOHYMEPOBBIBAIOT U CTaBAT B My(QenbHyr0 mneub Ha 60 MHUHYT A NpPOKaJUBaHUSA. 3aTeM
TUTENb OXJIAXK/IAIOT B SKCUKATOPE M B3BEIIMBAIOT. [[pokaniBaHue U B3BEIIMBAHUE TOBTOPSIIOT 10
YCTAHOBJIGHNS TTOCTOSHHOM MAcChl U 3aIIHCHIBAIOT MOMYyYEHHBIH pe3ynbTar..

2. PacTuTenpHyl0 Maccy, HaXOJAILIYIOCS B BO3AYIIHO-CYXOM COCTOSIHMM, HU3MEIbYarOT
HOXHHUIIaMU. Ha aHaIUTHYECKHX Becax B THUIJIE C MOCTOSHHOM MaccOd OTBEIIMBAIOT HABECKY
HCCIJIEyEMOT0 BEIIECTBA B KOJMUYECTBE 3 — 4 I AN ONpeAesieHUs] TUTPOCKONNYECKON BIary.
Yamky moMemaroT B TepMOcCTar ¢ Temneparypoi okosio 105°C.

3. IMapamnensHO ¢ 3TUM B (paphopoBOM THUTIIE B3BEIIMBAIOT NMPOOY 3TOrO K€ MaTepuala
JUIst 030J1eHUs. TUTenb 3aKpbIBAlOT KPBIIIEUKON U CTaBAT Ha mTaTuB. [lox TUrenas moacTaBisioT
TOPSIIYI0 TOPENKY C HEKONTSIIMM IUTAaMEHEM M Ha CJ1abOM OrHe MpPOU3BOJAAT 030JICHHE
pactutenbHOM Macchl. Heo0Xoqumo cTporo ciieiuTh 3a MEJJIEHHBIM 030JIECHHEM MaTepuaia, Tak
Kak mpu OBICTPOM O030JICHMM BO3MOXXHO OYpHOE BBIJIEJIEHHE Ta30B C MOCIEAYIOIUM
pa30pachIiBaHHEM MEJIKHUX YaCTHUI] HABECKH.

4. Turenb ¢ TOJYYEHHOM 30JI0M IIMIIIAMHM TEPEHOCAT B My(eibHYIO IMe4Yb U TpH
temnepatype 450 — 550°C nmpoBOAsAT OKOHYATENBHOE MPOKAINBAHKE.

5. Tlocne mnpokanuBanus (appopoByI0 HAIIKy H3BIEKAIOT INUIIAMU, HEPEHOCAT B
SKCUKATOp, OXJaXJAalT W ONpEeAeNAIoT €€ MacCy Ha aHaluTh4Yeckux Becax. I[locne

1 B ciiyuae He06Xx01MMOCTH TaGOPAHT 3apaHee TIOArOTaBIMBaET (PapPOPOBbIE TUIJIH.



YCTaHOBJICHHSI TOCTOSSHHOM MAcCChl OMNPEAENSIOT TUTPOCKOMHYECKYIO Biary, TOJb3YsICh
dbopmyIoii:
P1— P2
W= ———F— -100%,
P2 —Po

rnie W — rurpockonmmyeckasl BI@XHOCThb (B MPOLEHTaX K KOJMYECTBY BO3IYIIHO-CYXOU
pacTUTEIbLHONW MaccChl);

Po — macca ¢apdopoBoii yamku 6€3 pacTUTEILHON MaccChl, T;

P1 — Macca dapdopoBoii gaku ¢ pacTUTEILHON MacCoi 10 BHICYIIMBAHUS, T

P2 — macca gapdopoBoii yaniku ¢ pacTUTENbHOI Maccoil Mocie BHICYIINBAHUS, T.

6. Ilocne 3aBepiieHUS NPOKAIMBAHUS TUTENb C 30JI0M OXJAXAAIOT, IIOMECTHB B
9KCHUKATOp. 3aTeM OMNpeAeNsiOT BEC 30JIbI B3BEIIMBAHUEM THUIJISI M €ro COJEPKHMOTO Ha
aHATUTHYECKUX Becax. /g MoJydeHHs OKOHYATENbHOTO pe3yibTaTa IMPOBOAST IOBTOPHOE
IpOKaMBaHUE TUIIISL € 30JI0H (OKOJIO 15 MuWH), ¢ TOCIEAYIOUIMM €ro OXJaXJIEHHEM B
HKCUKATOPE M B3BEIIMBAHUEM. Y OSKIAIOTCSA B TOM, YTO JIOCTUTHYTA IMIOCTOSIHHAS Macca 30kl B
MPOTUBHOM CIIy4yae Onepaius moBTOPSETCS.

7. BbluuciieHHe TMPOLUEHTHOTO COJEPIKAHUS 30JIbI OT aOCOJIOTHO CyXOro BEIIECTBA
MPOU3BOJIAT 1O hopMyIe:

(P3—Po) - 100 . 100
P1—Po 100-wW
rae X — coaepkaHue 30Jibl B IPOLIEHTaX OT aDCOJIFOTHO CYXOI'O BELIECTBA;

W — rurpockomnuyeckasi BIQKHOCTh (B MPOIEHTAX K KOJMYECTBY BO3AYIIHO-CYXOM
PacCTUTENIBLHOM Macchl);

Po — macca dapdopoBoii yamku 6€3 paCTUTEIILHOTO MaTepuania, T;

P1 — macca ¢apdopoBoii Hamku ¢ pacTUTEIBHONH MaccOoil IO O30JCHHS PACTHTEILHOM
Macchl, T;

Ps — macca dapdhopoBoii Halku ¢ pacCTUTEIBLHON MacCOM MOCIIE€ 030JICHUS] PACTHUTEIIBHON
Macchl, T.

B nonydyeHnHo# TakuM 00pa3oM 3051€ ONPEEIIIIOT pa3IuYHbIe XUMUYECKUE DJIEMEHTHI.

3aoanue 2. CpaBHUTH IOJy4YEHHbIE PE3yJbTaThl C JaHHBIMU OJHOKYpCHHUKOB. Kakue
BU/Ibl PACTEHUN UMEIOT HauOOJIBIITYIO 30JbHOCT? OOBSICHUTD PE3YJIbTaThl.

3aoanue 3. Vcnonb3ys Tabmauiy 3, oNnpenenuTh MHAEKC WHTEHCUBHOCTH KPYTOBOPOTa
(MUK) nst pa3HbIX TUIIOB PACTUTEIBHOCTH.

X:

Tab6mumna 3
OcHOBHBIE TapaMeTpbl OMOJIOTUYECKOTO KPYTOBOPOTA 30HAIBHBIX THIIOB
pacturensHocTH (10 JL.LE. Pomuny, H.W. basunesuu, 1965)

Tun buowmacca, Oman, noﬂi?:laia VK
PacTUTEIBLHOCTH T/KM? T/KM? A E ’
T/KM
ApKTHUYECKas TYHIpa 500 100 350
ENbHUKM ceBEpHON TalTru 10 000 350 3000
JlyO6paBbl 40 000 650 1500
Cyxue crenu 1000 420 150
[TycTeiHN 430 120 —
CaBaHHBI 6660 1150 130
Biaxnsle Tponuyeckue jeca 50 000 2500 200

Ipumeyanue. K — xodddumment, xapakTepu3yrONHi HUHTEHCUBHOCTh Pa3I0XKEHUS
orajia ¥ AJTUTEIbHOCTh COXPaHEHUs TOJCTHIIKA B YCIIOBUSAX JaHHOTO OHOreoreHo3a (IpeanokeH
H.WN. bazunesuy u JI.LE. Ponunsim).

Macca noACTHIIKI
WHK = 4

Macca rogg4Horo orajua




3aoanue 4. Ilpoananu3upoBaTh TaOIUIy 4 ¥ OTBETHTD Ha CIIEIYIOIIUE BOIIPOCHI.
1. B kakux sneMeHTapHbIX JaHAAPTax B LEJIOM CyMMa HaJ[3eMHON U MOA3EMHOM (uTOMacchl
BbIILIE?
Kak cooTHOCSTCS G1iOMacca U 30JbHOCTh PACTEHUM pa3HbIX JIEMEHTAPHBIX JaHAmadTOB?
3. Jlna kakux S3JeMEHTapHBIX JaHAMAa(TOB XapaKTepHO NpeodsiafaHue Macchl KOpHEH Han
O6uomaccoil Haa3eMHbIX opraHoB? OGOCHOBATH OTBETHI.

N

Tabnuua 4
bromacca v 301pHOCTD PACTEHUN DJIEMEHTAPHBIX JaHAIa(TOB
DyIleMeHTapHbIH JIaHamagdT YacTu pacrenuii Buomacca, rp/m? 30JIbHOCTB, %
DrOBUANTEHBIN HaJA3eMHas 330,96 10,49
(CYyX0J10JIbHBIH JTyT) o3¢ MHas 1069,28 13,73
CynepakBaJIbHbIN HaJ3eMHas 1012,23 6,24
(TTOMMEHHBIH JIyT) 0 3eMHast 510,42 12,33

3aoanue 5. Onpenenutbh THUTPOCKONMUYECKYIO BJIQXKHOCTh PACTUTEIBHOTO MaTepuala,
€CJIM M3BECTHO, YTO BO3IYIIHO-cyXas Macca obpasma cocraisier 0,23 T, a mociie CyIIKU MPpU
temrepatype 105°C ona cauzunace g0 0,18 r.

Obopyoosanue u mamepuan:GpaphopoBbIii TUTEIh, AHATMUTHYECKUAE BECHI, IIUTIIIBI,
9KCHUKATOP, ra30Basi ropesika, jkeae3Hblil mTatuB byH3eHa ¢ 3axumMamu, HOKHUIIBL.

OO0pa31bl pacTUTENBHOM Macchl pa3HbIX BUJOB PACTEHUI.

Tema 3. BuoreHnass MuUrpamusi XuMnu4ecKnx 3JieMeHTOB
JlaGopaTopHas pabora 3
Konuuecmeennoe onpedenenue nougennozo cymyca ¢ 1anouiagpmax
noo paznvimu pumouenozamu (4 uaca)

Llenv: WU3yYUTh OPTaHMYECKOE BEIIECTBO KaK BAXKHEWIMN TMOKa3aTedhb OWOTEHHOU
MUTPALNH, TOJYYUTh MPAKTUYECKUE HABBIKM OIPEAENICHUs COJIEpKaHUsl TyMyca B MOYBaxX MOJ
pa3HbIMH (PUTOLIEHO3aMH.

3aoanue 1. Onpenenutb KOIMYECTBEHHOE Co/iepKaHue rymyca o metonay U.B. Tropuna B
MOYBAX O] Pa3HBIMU THITAMU (DUTOIICHO3A.

Ilopsiook pabomul

1. U3 xaxmoro obOpa3na TryMycOBOTO TOPHU30HTa IOYBBI, MPOCESHHOW 4Yepe3 CHUTO C
otBepctusiMu 0,25 MM, O6epyT cpenntoro mpody (20 — 30 r), u3 koTopoit oToéuparoT HaBecky B 1 1. C
MOMOILIBIO ITPENApUPOBATBHOMN UIJIbI YIAISIIOT PACTUTENIbHBIE OCTATKH (KOPEIIKH).

2. Ha ananmutuueckux Becax B3BemnBarOT (0,2 T' OTYHMINEHHOTO MOYBEHHOTO OOpasiia.
HaBecky oCTOpOXKHO TEPEHOCAT B KOHHUYECKYHO KOOy oObemom 100 M W NPWIMBAIOT W3
oropetku 10 M1 0,2 1 pactBopa K>Cr207, mpuroToBieHHOro B pa3BeneHHoH (1:1) cepHoit kucnore.

3. OgHOBpPEMEHHO I MTPOBEECHUSI XOJIOCTOTO OMBITA B TAKYIO K€ KOJIOY 0€3 MOYBEHHOM
HABECKU MPUJIMBAIOT XPOMOBYIO CMECh.

4. B xon0y BCTaBISIIOT MaJICHbKYIO BOPOHKY, CIY>Kalllyl0 XOJIOAUIBHUKOM, U CTaBsT €€ Ha
AIIEKTPOIUIUTKY C 3aKPhITOM CIUpaNbi0 WM TMecouHyro OaHto. Conepx’uMoe KoJObl TOBOJAT 0
KAIICHUS U KHUISATAT 5 MUH, HE JIOMyCKas CUJIbHOro KumeHus. [lpu HarpeBaHWW HaYMHACTCS
OKHUCJIEHHE TYMYCa, 3aMETHOE 110 MEJIKUM Iy3bIpbkam Boiaesstomnerocs COx.

B mpouecce kumsiueHus OKpacka pacTBOpa M3MEHSIeTCs OT OpaHXKeBoW 110 OypoBaro-
KOPUYHEBATOMU.

5. Ilo ucTedyeHNM BpeMEHHM KHUISYEHUS KOJIOYy CHUMAIOT C IUTUTKH M OXJIQXIAIOT 10
KOMHATHOW TEMIIEpaTyphl. 3aTeM OOMBIBAIOT TOPJIO KOJOBI M3 TMPOMBIBAIKA HEOOIBIIUM
KOJINYECTBOM JUCTUUTMPOBAHHOM BOJIBI.

6. K comepxumoMy  KOJMOBI  aKKypaTHO  MNpPHOABISAIOT  HECKOJIBKO  Karmesb
(beHUTaHTPAaHUIIOBOI KHCIIOTHl B KauecTBE MHAMWKATOpA U MPU MOMOUIM OIOPETKH MPOU3BOISAT
turpoBanue 0,2 H pactBopoM coiit Mopa FeSO4 (NH4)2SO04-6H20. Oxpacka pacTBopa U3MEHSETCS
OT TEeMHO-Oypoi uepe3 (DHONETOBYI0 M CHHIOIO IO TPs3HO-3e1eHoBaroi. [locne oxpammBanus



pacTBopa B CHHMI IIBET THUTPOBaThb HEOOXOJMMO OYEHb OCTOPOKHO, MPHOABISAS PACTBOP COJH
Mopa o 1 Karwie ¥ TIaTeIbHO pa3MeNIBas THTPYEMYIO KHJIKOCTb.
7. KonmudecTBo TymMyca BBIUHCISIOT 110 (popmyrie:
4= (a—b)-N-0,003-100
0
rie A — KoIu4ecTBO rymyca, % K Cyxoil MoyBe;
@ — KOJIMYECTBO coiii Mopa IpH X0JI0CTOM OIIPEICIICHUH, MIT;
b — komuecTBo conmr Mopa, noie/iiee Ha TATPOBAHKE ITOCIIE OKUCIICHUS TYMYCa;
N — HopMabHOCTB coitt Mopa;
0,003 — rpaMMOBO€E 3HaUEHUE MI-9KB. YTIIEPOa;
100 — koaddunment neperoga Ha 100 T TOUBHI;
1,72 — k03¢ pureHT nepeBoja Ha ryMyc;
0 — HaBeCKa MOYBBI, B3sTasl IS aHAJIH3A.
3aoanue 2. Paccumrarh KOd(D(PHUIMEHT OHOJIOTHYECKOrO IOTJIOMEHUS IO JaHHBIM
tabmuipl 5. OnpeaenuTh, Kakue XUMHUYECKHE 3JIEMEHThI HauOoJiee aKTUBHO BOBJICKAIOTCS B
OMOreHHYIO0 MUTPALIUIO.

1,72,

Tabnuua 5
CopepxaHrie METaJUIOB (MI/KT) B CyXOM BeliecTBe pacteHnid CMOJICHCKOM 00acTH
Conepxan XBos JInctes JIuctos
MerTamisl e MeTajia Ks Ks Ks
" el ny6a Oepe3sl
B TOPHOM TIOpoIe

Zn 19,47 6,39 8,35 5,86
Cu 3,52 2,53 6,03 6,31
Pb 3,14 1,78 1,02 0,77
Mn 92,82 124.8 325,3 358,3

Fe 295,2 80,72 180,59 205,64

Ipumeuanue. J1Jis ONICHKH WHTEHCUBHOCTH TTOTJIOMICHUS] METAJUIa PACTEHUSIMH U3 TIOYBBI
UCTIONB3YIOT KOd(hpuyuenm 6Ouonocuueckozo noznowenusi (Ks). Ks oTpaxkaeT OTHOIICHHUE
COJIepKaHUsI dJEMEHTa B 30JI€ PACTCHHH K COJIEPYKAHHIO B TOPHOM IOpOJIE, U3 KOTOPOW OH
IOCTYMAeT, M TOKa3bIBAaeT HAINPABIEHHOCTh MEpepaclpeesieHus] PAacCesHHBIX METallIoB B
nmaHamadTax.

3aoanue 3. IlpoaHanu3upoBaTh T'HMCTOTPAMMY 3aBHCHUMOCTH OCHOBHBIX XHUMHMYECKHX
CBOWCTB TIOYBBI OT THIIA PACTHTEIHHOCTH, IPUBEACHHYIO HA pUCYHKE 3.

OCHOBHOH

OCHOBHOH -
OCHOBHOM -
OCHOBHOM -
OCHOBHOH -
OCHOBHOH -
OCHOBHOH -
OCHOBHOM -
OCHOBHOH -
OCHOBHOM - l I I l
OcHOBHOI i . .

€JIOBBIN CMEIIIAaHHBIN 0epe3oBbIi
®pH S, m3kB/100 T MOYBEI ¥ rymyc

Puc. 3
OTBETUTDH HA CIEAYIONINE BOMPOCHL:



1. B mouBax Kakux (HUTOIICHO30B OINpeAeisieTcss Hanbojee BBICOKOE CO/EpIKaHHe
opranndeckoro Bemiecta? [louemy?
2. Kakas nabmogaercss CBA3b MEXKAY COJCpKaHUEM T'yMyca U APYTUMH XUMHUYECKUMH
CBOMCTBAMHM IOYBBI?
3. Kakue Tumbl JpeBecHON pacTUTENBHOCTH HauOosee OJaronpusITHO BIHUSIOT Ha
IIJI0IOPOJTHBIE CBOMCTBA MOYB JIAHITA(TOBIIOA30HBI FOKHOW TaUTH?
3a0anue 4. Ha OCHOBaHMHM JaHHBIX TaONUIBI 6 BBIACHUTH: a) OT YEro 3aBUCUT
pacnpeziefieHue Coaep)KaHHus T'ymyca B MouBax Ha 3emuie; 0) B KakMX palloHax OTMEYaroTcs
HauOoJIbIlIee U HAUMEHbIIEE 3HAUEHUS CO/IEP KaHNUsl OPIaHUYECKOr0 BEUIECTBA; B) UEM BbI3BaHbI
M3MEHEHUS COJIep:KaHus TyMyca B OTHOM M TOM K€ TEIIOBOM I0sICe.

Tabnuma 6
CopeprkaHue ryMyca B I0YBaxX pa3jIMYHbIX (PU3HKO-Teorpad@uuecKux 30H 3eMIIn
PaﬂHaHHOHHHzI VBiaxse- | IIpogykTuBHOCTB
30Ha OanmaHc, KKaJi/cM” B o I'ymyc,%
ron Hue, % ¢duTomaccsl, 1/ra
Tynnposas 15 150 25 1-3
Taéxuas 30 140 - 100 70 25-40
[[IupokonucTBEHHAS 45 149 - 100 120 40-6,0
CrenHas 46 50-30 90 7,0-10,0
CyOTponuuecKkux J1ecoB 55 99 - 60 200 40-7,0
[TycteinHas 50-70 25-13 20 05-1,2
CaBaHHOBas 75 50-30 120 20-40
I'unes 73 150 - 100 400 2-3

3aoanue 5. Vcnonbp3ys TOJNyYEHHBIM B XOJA€ BBIIOJHEHHUS 3alaHusi | pe3ynbrar
COJIep’KaHusl ryMmyca B IIOYBE, pPACCUMTATh 3alachl TyMyca U OLEHUTb T'YMYCOBOE COCTOSIHHE
UCCIIElyeMOH TIOYBBI, €CJIM U3BECTHO, YTO MOLIHOCTh T'YMYCOBOI'O TOPU30HTA COCTABIAET 18 cMm,
TIpM MJIOTHOCTH MOYBHI 1,4 T/cM>.
OcHOBHBIE MOKa3aTeNIM TYMYCOBOT'O COCTOSIHMSI TTI0YB NPUBECHBI B TaOIHUIE /.

OcHoBHbI€ NIOKa3aTen rymycoBoro cocrostuust nous 1o J[.C. Oj

Tabnuua 7
pioBy 1 JI.A. I'puminnoii (1981)

ITpusnax YpoBeHb IpU3HaKa IIpu3Hak BEITUYUHBI
O4eHb BBICOKOE >10
Beicokoe 610
Conepxanne rymyca, % | Cpennee 4-6
Huzkoe 2—4
OueHb HU3KO0E <2
OueHb BBICOKOE > 200
600
Bricokoe 150200
400 — 600
3anacel rymyca B Clioe C 100 — 150
20/100 cm, T/ra peiee 200 — 400
Huskoe ~ 50-100
100 — 200
OueHp HU3KO0E < 0
100

HpuMeuaHue. I[JIH pelICHUA 3aa4u BHAYaJIC HAXOOAT MACCy CJIOA IIOYBBI, a4 3aTCM

BBIYUCIIAIOT 3a1acCel rymyca.




Obopyodosanue u  mamepuan:papdopoBasi CTymKa C PE3UHOBBIM  IECTUKOM,
aHAJUTUYECKUE BEChI, KOHMYECKas koyiba oobemMoMm 100 Mi, BOPOHKH guameTrpoMm 2 — 4 cwm,
7IeKTpUUecKas MIMTKA, )KeJIE3HBIH ITATHB C 3aKMMaMH, 01opeTka oobemom 50 e,

O06pa31pl TyMyCOBOIO TOPU30HTA MIOYB MO/ Pa3HBIMU (PUTOLICHO3AMH.

Peaxmuewt: 0,4 1 pactBop K2Cr207 B pa3zdasnennoii (1:1) cepnoii kucnore, 0,2 H pacTBOp
coi Mopa, pactBop (eHIIaHTPAHUIIOBON KUCIIOTHI.

Tema 4. ®u3uko-XuMu4ueckas (BoAHAsI) MUTPANUSI XUMHYECKHUX 3J1€eMEHTOB
JlaboparopHas pabdora 4
Ilomenyuomempuueckoe onpeoenenue pH 600nvix evimsaicex (4 uaca)

Llens: W3yuyuTh METOAMKY OIIPENEICHMS] KOHLEHTPAalUU BOJOPOJHBIX MOHOB B
MIOYBEHHBIX pacTBOpax »JJIIOBUAJIBHBIX M WUIIOBHAIbHBIX TOPU30HTOB  3JIEMEHTApPHBIX
naHamagToB.

OcHogHble noHamusi U Kloyegvble C8e0eHUs, Heobxooumvle OJisl  GbINOIHEHUs.
1ab6opamopHoll pabomol

Jlnst TOYHOro OmpeAeseHus] KUCIOTHOCTH BOJHOM M COJIEBOM BBITSIKEK IOYBBI
UCIOJIB3YIOT NOTEHUUOMETpUUecKhil MeToa. C MOoMOIbI0 3TOro MeroAa pl BbIYMCISETCS IO
Pa3HOCTU SJIEKTPOAHBIX IMOTEHUUAJIOB JBYX 3JIEKTPOJIOB, KOTOPBIE OMYIIECHbl B IOYBEHHBIN
pacTBop.

OmuH W3 CTEKISHHBIX DJIEKTPOJOB — OBIIEKTPOJ CPaBHEHHUs, MOTEHLHAI KOTOPOTO
IIOCTOSIHEH M HE€ 3aBUCUT OT p/d pacTBOpa, APYrod — HMHIMKATOPHBIM 3JIEKTPOJ, MOTECHIHAI
KOTOPOTO CBSI3aH ONpeAeNiCHHbIM 00pa3oM C KOHIEHTpalueld BOJOPOJHBIX MOHOB B PacTBOpE.
Jns  u3MepeHHsT  DJEKTPOJABMKYHIEH  CHWJIBI  MCHOJB3YIOT  NPUOOpPHI,  Ha3bIBacMble
noTeHuuomepamu. B mpunokennn 8 mpuBeneHo omnucaHue JnabopatopHoro pH-merpa-
MuMBosbMeTpa pH-340 1 nopsok paboThl ¢ HUM.

3aoanue 1. Omnpenenutb pH BOIHOW BBITSHKKH DSIIOBHATBHOTO W WIITIOBUAIBLHOTO
TOPU30HTOB aBTOHOMHOTO 3JIEMEHTAPHOT0 JaHAImagTa.

Ilopsiook pabomul
1. Jns ananuza oTOMparoT CpesiHIO MPo0y MOYBbI U B3BEIIMBAIOT HA TEXHUYECKUX
Becax 50 r. 3areM ee pa3MenpyaroT, YAAISIOT O0JbIINEe KOMKH, OTOUPAIOT KOPEIIKH.
2. W3 nmonroroBneHHON TakuM 00pa3oM MouBbl OepyT HaBecky 20 I ¥ MOMENIAoT B

KosI00uKy oObemoM 100 mu, 3arem mpuimBaroT 50 MJI AMCTUIUIMPOBAHHOM Boabl 6e3 CO:2 u
B30anThIBalOT B TedeHne 30 MuHyT. OTHOIICHHE MTOYBHI K PACTBOPY JOJIKHO COCTAaBISITH 1 : 2,5,
a ana toppa m mojxctuaku — 1 : 10, Tak Kak opraHMyeckas Macca BIUTBHIBaeT OOJbIIOE
KOJIMYECTBO pacTBOpa.

3. PacTBop cnMBarOT B CTakaH M UCHOJB3YIOT IS U3MEPEHUs pl.

[Ipu npUroTOBIEHNUHN COJIEBBIX BBITSKEK OTHOIIEHHE MTOYBBI K pacTBOpY coxpansercs (1 :
2,5), 0IHaKO BMECTO AUCTHILIMPOBAHHOM BOJBI UCTIONB3YIOT 1,0 H pacTBOp Xinopuaa kamus, pH
KOTOpOTO JOJhKeH uMeTh 3HaueHue 6,0 (5,6 — 6,0). O0br4HO ero pH HECKOIBKO HUXKE, TIOITOMY
pactBop 1,0 H KCI pexoMeH1yeTcs TOTOBUTh U3 EPEKPUCTAIIIM30BAHHON COJIH.

3aoanue 2. OnpenenuTh MHTEHCUBHOCTh BOJHOW MHTPAIMU XUMHYECKHX JJIEMEHTOB B
INPUPOHBIX BOJIAX MO JAHHBIM TaOIHIIBI 8.

3aoanue 3. Wcnonb3ys rpaduk copepkaHus keine3a B pekax CMOJCHCKOW 00JacTH,
NPUBEJCHHBIM Ha pHUCYHKE 4, OTBETUTh Ha CIEYIOUIMEe BOMIPOCHI: a) KaKOBBI 00IIue
3aKOHOMEPHOCTH B M3MEHEHUHU COJEp KaHMs jKelie3a B pa3Hble Ce30HbI rofa? 0) ueM BbI3BAHbI
MaKCHUMaJbHble W MHUHHMAaJbHbIC 3HAUEHUS Keje3a? B) 4YeM OOYCIIOBJIEHBI pa3ivyus B
BEJIMUMHAX COJEpKaHUs JKele3a pa3HbIX pek?

Tabmuma 8
Copep:xaHue METaJJIOB B MPUPOJHBIX BOJIaX U MOYBOOOPA3YIOMIUX MTOPOJaX
CMoJieHCKOH 001acTH

[IpupoaHbIE BOABI pEKU

N II a a a K
Mansiit Borers 04YB0OOOPA3YIOIIAs TOPOJT ¢

Mertanibl




Cu 3,2 3,32
Zn 5,1 9,14
Pb 2,0 2,9

Fe 180 259,2

Ipumeyanue. JJis XapaKTEPUCTHUKH HWHTCHCUBHOCTH BOJHOW MHUTPALMU DIIEMEHTOB
UCIIONB3YIOT KO3 durmeHT BogHoi murpanuu (Ki). Janabiii k03 GUIMeHT paBeH OTHOIICHUIO
KOHIIEHTPAIIMU DJIEMEHTa B BOJE K €ro KOHIEHTPAllMM B MOYBOOOPA3YIOIICH TMOpoje paiioHa
HCCJICIOBAHMUS.

3a0danue 4. Omnpenenurth, NMPU KAKOM COCTaBe KAaTHOHOB IIOYBA HMMEET KHUCIYIO,
HEUTpaIbHYIO, HIETOUHYIO PEAKIIHIO CPEIbL:

a) C612+, Mg2+, H+, A13+;

6) Na*, Ca**, Mg*";

B) Ca2+, Mg2+, H+;

r) Ca®t, Mg*".

OcHOBHOI
OcHoBHOU
OcHOBHOIT
OcHoBHOU
OcHOBHOI
OcHoBHOM
Il vV VI VI IX X Xl Xl
Bpewms orGopa npoOs
=&—/[nerrp —#—Bomp =4&—Bomnen

Puc. 4
3aoanue 5. 1o naHHBIM aHalM3a BOJHOM BBITSKKM COCTaBUTh IpaUK pacnpeeeHus
pH 1o npoduiro noussl (Tadin. 9).
Tabmanma 9
pH BOJIHOM BBITSOKKH Mo uiielt 1epHOBO-T10130IUCTON
Y JIEPHOBO-TIO30JIMCTO-TIIEEBATOM MTOYB HA JICCCOBHIHOM CYTJIMHKE

JlepHOBO-1T0130JIUCTasl T0YBA JlepHOBO-1I0A30JMCTO-TIIEEBATAs] 10YBA
I'opuzonr | I'mybuna, cm | pH (H20) l'opuzonr | I'mybuna, cm pH (H20)
A1 3-10 4,6 A1 0-23 5,5
A1A4> 10-30 48 A 23-34 45
A2 30 — 37 4,55 By 34-90 5,0
B 37-175 4,8 BC 90 -110 5,6
BC 75-120 4,9 C 110 -150 5,9

Obopyoosanue u mamepuan.pH-meTp, KOIObI, CTaKaHbI, BECHI.

OnoBUATILHBIE U

WIITIOBUAJIBHBIC

ABTOHOMHOTO 3JIEMEHTApHOT O JaHmagTa.

Peaxmuent: JUCTUJITIMPOBaHHAsA BOAA.

Tema 4. ®u3uko-xumMuyeckasi (arMocdepHasi) MUTPAUsi XUMHYECKHUX 3J1€eMEHTOB

TOPU30HTHI

JIEPHOBO-TIOI30JIMCTOM

IIOYBBI



JlaGoparopHas pabota 5
Onpedenenue cymmol pacmeopumblx 6eU{eCme U Cymmobl 00MEHHbIX KAMUOHO8
Kanbyus u MazHus 6 ammocgepuvix ocaokax (4 uaca)

L]env: N3y4nTh 0OCOOEHHOCTH aTMOC(EPHOI MUTPALIUH, MTOJIYUYUTh MPAKTUYECKHE HABBIKU
OTIpeIeJIeHUs] CyMMBI PaCTBOPHMBIX BEIIECTB M CYMMBbI OOMEHHBIX KaTHOHOB KaJbLUS U MarHus
B aTMOC(EepHBIX OcaaKax.

3aoanue 1. OnpenenuTh CyMMY paCTBOPHMBIX BEIIECTB B aTMOC(HEPHBIX OCATKAX.

Ilopsiook pabomwi

1. B mpeaBapuTeNnbHO BBICYHIEHHBIN cTakaH oObeMoMm 400 Mu moMeniaroT Oe3BOIHBIN
Na,CO3 B konmuecTBe, B 2 — 3 pa3a MPEBbIIIAOIEM MIPEAINOIaraéMoe CoAepKaHUe PaCTBOPEHHbBIX
CoJIell B aHATTM3UPYEMOM 00beMe POOBI.

2. CrakaH ¢ kapOOHATOM HATpHsI B3BEIIMBAIOT, 3aTEM B HETO HAJIMBAIOT COOTBETCTBYIOIICE
KOJIMYECTBO TalOM BOAbL. BpimapuBaemas XHUIKOCTh JOJDKHA 3aHMMaTb HEMHOTO OOJblle
MOJIOBUHBI cTakaHa. Eciu mpo6a mpeBbIlIaeT 3T0T 00beM, €ro YIapuBaroT [0 YacTsM.

3. TlonyueHHBI pacTBOp CTaBAT HA IUIMTKY C 3aKPhITOM CHHpAIbIO WIM HE CIUIIKOM
TOPSIUYIO MeCYaHyro OaHIO U BHIMAPUBAIOT.

B ciydae ncnonp3oBaHus iecuaHON OaHU CIICISAT 32 T€M, YTOOBI HE OBUTIO KUTICHHS BOJIBI H
pa3OpbI3TUBaHMS B KOHIIE BhIapuBaHus. J{J1s yaaneHus: BO3SMOXKHON HAKUIIU WK 3arps3HEHUN U3
MeCKa CTaKaH OOTHPAIOT CHavYasla (PMIBTPOBATBHON OyMaroi, CMO4YEeHHOW pa30aBlIeHHON COJISTHON
KHUCJIOTOH, a 3aTeM CyXoi Oymaroii.

4. Jlanee, xoraa B CTakaHE OCTAHETCS IUIOTHBIM OCTAaTOK, €r0 MOMEIAT B TEPMOCTAT U
cywat npu 150°C B Teuenue 2 — 3 yacos.

5. Ilocne momHOro McHapeHusi BOJAbI CTAKAH IEPEHOCAT B IKCUKATOP, OXJIAXKIAIOT U
OTIPEICIISAIOT €r0 MacCcy Ha aHAJTUTHYECKHUX Becax. 3aTeM OMPEeIAi0T Maccy CyXOoro ocratka Ha
JIUTP BOJIBI IO (hopMyJIe:

(a-b)1000
\Y

X:

rie X — cyxoi OCTaToK, MI/J;

@ — BEC CTaKaHa C CyXUM OCTAaTKOM, MT;

b — Bec crakana ¢ cooit, Mr;

V — 06beM ucclieayeMon BoIbl, MJI.

3aoanue 2. Onpenenuts cymmy Ca n Mg B aTMOCc(epHBIX OCaIKaX.

Tlopsaooxk pabomwi

1. Ilomemaror 100 M mpoObl Tajmoi BOJBI B KOHMUYECKYIO KOJIIOY oObeMoM 250 Mi u
nojorpesatotT Ha rutke 10 60 — 70°C. 3atem npuwiIMBarOT 5 MJI aMMHavyHOTO Oy(pEpHOTO pacTBOpa
JUISL CO3/1aHMsI IIETI0YHON pPeaKIvH.

2. K momyuennomy pactBopy mpubasisitotr 10 — 15 Mr nHIMKaTopa XpoMoreHa 4YepHoro 1
tutpytoT 0,01 wim 0,05 H pacTBOpoMm TpuiioHa b Ipy dHEPrUYHOM MOMEIIMBAHUM JI0 TIEPEX0/a
OKpacKH pacTBopa OT BHIITHEBO-KPAacHOW uepe3 (pHoNeToBO-CHHIOW B 4YUCTO TonyOyro. I[lpu
npuOaBIeHUH N30bITKA TPUIIOHA OKPACKa HE MEHSETCS.

3. 3anmchIBAIOT KOJMYECTBO TpWiIoHA b, momrenmee Ha TuTpoBaHue. BrraucieHne cyMmbl
KaJIbLIUS 1 MarHUs IPOU3BOJIUTCS 110 YPAaBHEHHUIO:

5= a-N-1000
B b

rme  S— cyMMa KaJbIWsl B MarHusi, Mr-dKB/J;

@ — KOJIMYECTBO TPUJIOHA, TOIIE/IIee Ha TUTPOBAHUE, MIT;

N — HOpMaJIBFHOCTB pacTBOpa TPUIIOHA;

1000 — nepeBoa Ha JIUTD;

b — 06beM POOBI, B3ATOM Ha aHATTN3, ML

3a0anue 3. BIMUCINTD, CKOJIBKO B TedeHHe rofa Ha | M? MIOMmaay NOCTyHaeT KalbIus C
aTMOC(EPHBIMU OCAJIKaMH, €CIIM U3BECTHO, YTO KOJIMYECTBO aTMOC(HEPHBIX OCAKOB COCTABIIAET
630 MM/ToJ1, @ KOHIIGHTpALUs B HUX Kanbius — 1,9 mr/m.




3aoanue 4. Tlo nanHbIM Tabmumpl 11 MOCTPOUTH IUArpaMMy M3MEHEHHs] XMMUYECKOTO
coctaBa aTMoc(epHbIX ocagkoB CMOJIEHCKOH 00jacTu B TEUEHHE I'ojla M ONpPENEeINTh: a) Kak
OTJINYAETCS COCTaB OCAJKOB TEIUIOTO U XOJIOAHOIO NEepHoAa; 0) B Kakue NepHOAbI IPeodIagatoT
MOHBI OKEaHUYECKOT0 IPOUCXOKAECHUSI U YEM ITO O0YCIIOBIIEHO.

Tabmuma 11
XUMHUYECKUH cocTaB aTMoc(hepHbIX ocaakoB CMoIEHCKON 001acTh
HoHbI, M1/
Mecsn
Na* K" Mg®* Ca?* Cr SO+ | HCO3
SuBapb 2,12 1,02 0,34 1,7 1,9 8,52 4,6
Arnpenb 1,27 2,11 0,33 2,61 1,47 11,02 5,7
Uronb 1,62 2,01 0,29 2,35 1,51 10,57 4,89
OxTa0pb 2,45 1,47 0,27 1,72 1,68 9,82 3,43

Obopydosanue u mamepuai: aHAIUTUYECKUE BECHI C pa3HOBECaMu, cTakaH oobemom 400
MJI, KOHMYecKas koyiba oObemMom 250 M, 3JeKTpUYecKas IUTMTKA, >KEJE3HBbIA INTAaTUB C
3aKMMaMH, OI0pETKa eMKOCTBIO 50 e,

[IpoOs! Tanoi BObL.

Peaxmuevr: 6e3Bonnbiii Na,COs, pactBop TpuioHa b, ammuaunsiii 6ydepHbIii pacTBop,
WH/IUKATOP XPOMareH YepHBIi.

Tema 4. ®uznko-xummnyeckas (arMmocdepHas) MUTPalUsi XMMHUYECKHX 3J1eMEHTOB
JIaGoparopHas paboTa 6
Onpeodenenue 3anvi1eHHOCIU 8030YXA U MACCHL HEPACMEOPUMDbIX 6EULECINE 6
ammocghepnuvix ocaokax (2 uaca)

L]env: OCBOUTH METOJIbI ONPEEIICHUS 3aMbUIEHHOCTH BO3/lyXa U MacChl HEPACTBOPUMBIX
BEIIIECTB B aTMOC(EPHBIX OCaTKaX.

3aoanue 1.0npenenuTp 3arbUIEHHOCTh BO3/1yXa.

Ilopsiook pabomul

1. 3anbpuIeHHOCTH BO3/yXa ONPEIENSIOT IyTeM cOOpa JUCTHEB C IEPEBLEB BO3JIE JOPOTH
U B yaaneHuu oT Hee. C OAMHAKOBOW JIMCTOBOW MOBEPXHOCTH CMBIBAIOT IbUIb, GUIBTPYIOT U
B3BEIIMBAIOT MACCy 0CajiKa nocie cymku. [lonmydeHHbIi pe3ynbTar AaeT KOJIMYECTBO MbUIH.

2. Cpa3y ke moclie CMbIBA MbUIM IOJCYMTBIBAIOT YUCIO OOMBITHIX JucTheB (I11),
CPBIBAIOT 5 JIMCTOYKOB, JIyUllI€ Pa3HbIX IO pa3Mepy, MPOTUPAIOT UX OT BOJABI U OOBOIAT Kax bl
JHCT Ha Oymare.

3. 3aTeM BBIpE3alOT 10 KOHTYPY M B3BEIIMBAIOT BBIPE3aHHbIC MpoeKiuu jucta (M1). U3
TOM e Oymaru Beipe3aroT kBajpart 10 x 10 cm u B3BermmBaroT ero (Ma).

4. PaccunThIBalOT MOBEPXHOCTH OOMBITBIX JIUCTHEB MO (hopMyIie:

M1 - 11
5 M
5. Tlocre 9TOro MOXHO OMPEENHTh, CKOIBKO TBUIH OCaXkAaeTcs Ha 1 M? MOBEpPXHOCTH
auctBbl. [lanee, 3Hasg TOUYHOE BpeMsl HAKOIUIEHUS MBbUIM (OT MOMEHTa IOCIEAHEro JO0XKIsS 10
HCCJIEIOBAHM ), MOYKHO MOJACYUTATh CKOPOCTh OCAXKICHHUSI MBUIH 33 CYTKH.
3aoanue 2. Onpenenuts MacCy HEPACTBOPHMBIX BEIIECTB B aTMOC(EPHBIX 0caKax
Ilopsiook pabomwi
1. 100 ™ arMocdepHBIX OCaAKOB OT(UIBTPOBHIBAIOT YEpe3 MPEIBAPUTEIBHO
B3BEIICHHBIN YUCTHIN CyXoi GuibTp. OWIBTP ¢ OJTYICHHBIM TBEP/IIM OCAJIKOM BBICYIITUBAIOT B
cymmiabHOM 1kady npu remnepatype 40—50 °C 10 NOCTOSHHOM Macchl.

S=




2. Ilo pasHocTu Macc GUIBTpPa C CyXUM OCAJIKOM M YUCTOTO (PMIIbTPA BBIYHCIISIOT Maccy
HEpacTBOPUMBIX TBEPbIX BELIECTB B MCCielyeMoil mpobe: (uiabTpa ¢ 0CaAKOM M YUCTOTrO
¢duibTpa.

3. J171s1 mostyueHust JOCTOBEPHBIX PE3Y/IbTATOB BHIMOIHSAIOT NAPaJJICIbHO XOJIOCTOMN OIBIT.
Jiist aTOTO Yepe3 mpeaBapUTENbHO B3BEIICHHBIH CyXOW YUCTHIN (GuiabTp oTduiabTpoBsBatoT 100
MJI AUCTUILIUPOBAHHOM BOJIBI.

4. 3ateM BbICYIIMBAIOT QUIBTP B cymmiibHOM Ikady mpu temmeparype 40—50 °C u
B3BELIMBAIOT €ro. TeopeTuuecku macca (pUIbTpa HE JOKHA M3MEHUThCA (JUCTUIUIMPOBAHHAS
BOJIa HE COJIEPKUT TBEPBIX BemiecTB). Ecinm pasHocts Mace TeM He 19 menee gukcupyercs, TO
9Ty MOIPEIIHOCTh YYMTHIBAIOT IIPU OINpPENEIEHUH MacChl HEpPaCTBOPUMBIX BEILECTB B
UCCIIEyEMBIX OCa/IKaXx.

3aoanue 3.0mpenenuTh HWHTEHCUBHOCTh aTMOC(HEPHOM MHUTpallid  XUMHYECKHUX
AIIEMEHTOB I10 IaHHBIM Ta0JIuUIbI 12.

Tabmuna 12
PaccestHHBIC AIIEMEHTHI B ITBLTH, COOPAHHOM C JINCTHEB JPEBECHBIX PACTECHHM T.
CmoneHcka
MecTto cbopa nbun
- P Kiapk
Meraisl, Paiion ynunsl OxpecTHOCTH «3aBojJa

N N 3JIEMEHTa Ko

MI/KT 30J1bI Tenumesoi, ¢ panuozeranei», ¢ .

B 36MHOH KOpe
JIMCTBHEB JIMIIBI JIMCTBEB TONOJIS

Zn 209,81 137,7 83

Cu 84,96 55,56 47

Pb 69,99 52,71 16

Ilpumeuanue. Ilokazarenem, OTpa)kalOIIMM HMHTEHCUBHOCTb aTMOC(HEpPHONM MUTpaluu
XMMHYECKUX 3JIEMEHTOB, SIBJISIETCS KOA(PPUIIMEHT a3pO30IbHON KOHIIEHTPAIMHU 371eMEeHTOB (Kux),
KOTOPBIN ONpe/esseTcss KaKk OTHOLLIEHUE COAECpPKAHUS 3JIEMEHTA B MbUIN K KJIAPKy 36MHON KOPBI.

Obopyoosarnue u mamepuan. 1) GUIbTPeI; 2) BOPOHKH; 3) BeChl;4) XUMUYECKHE CTAKaHbI,
5) xoHnveckas kosba; 6) MEepHbIM WINHAP; 7) CYIIMIbHBIN MKad; §) aHAIUTHUYECKUE BECHI.
Peaxmuevl: mucTuMpoBaHHas BOJA.

Tema 5. Mexanuuyeckasi MUTPalusi XHMHYECKHX 3J1eMEHTOB
JlaGopatopHas pabora 7
Onpeodenenue 2panyiomMempuiecKozo coCmaga no4e CONPANCEHHbIX Nanouagmos (4
uyaca)

Ilenv: W3y4nTh OCOOCHHOCTH MEXaHMYECKOW MUTpald XUMHUYECKHUX DJIEMEHTOB B
naHamadTax, MOJYyYUTh MPAKTUUYECKHE HABBIKK OIPENENIeHUs] TPaHyJIOMETPHUYECKOro COCTaBa
MIOYB CONPSDKEHHBIX JIAHAA(TOB.

3a0anue 1. Ompenenutb TIpaHyJOMETPUYECKHH COCTaB TOYB ABTOHOMHBIX H
MO TYMHEHHBIX JTAHIAPTOB.

Ilopsadok pabomwi
1. bepyt cpenHioro npoOy kaxaoro obpasua B kosuyectBe 50 T, pa3MmenbuaroT
00JbIIIe KOMKU M OTOMPAIOT KOPEIIKH.
2. W3 npuroToBieHHON TakuM o0pa3oM MouBbl OepyT HaBecKy 10 I ¥ momearoT B

KOHHMYECKYI0 K00y oobemoM 750 mi. 3atem mpuiuBaioT 250 M1 TUCTUIUIMPOBAHHON BOJBL, a
JUISL TAcCTIepraiuy mo4Bbl 1o0aBisroT 1 mur 1 H pactBopa enkoit menoun (NaOH). Conepxxumoe
KOJIOBI TIIATENHFHO B30AJITHIBAIOT, 3aTEM B T€UEHHE 2 YaCOB BCTPAXUBAIOT. [loaydeHHBbIi pacTBOp
CTaBAT HA IUIUTKY C 3aKpPBITON CHUPajbl0 WIM Ha HE CIMIIKOM TOPSUyI0 MecuaHyr OaHio U
KkursTAT. (31a paboTa MPOBOIUTCS 3apaHee Nepe]] 3aHATHEM. )



3. [Toka TOTOBUTCS COAECPKMMOE KOJIOBI, B3BEIIMBAIOT HA AHATUTHUYECKUX BECax U
3allMCBIBAIOT TOUYHYIO MAcCy KaXKJIOTO CTaKaHa, MPEIBAPUTEIbHO MOANMCAHHOIO KapaHIalioM Io
CTEKITY.

4, 3aTeM pacTBOp OCTYXalT W TpomyckarT yepe3d cuto 0,25 mm u 0,5 MM Ha
CTEKJIIHHOW BOPOHKE, BCTaBJIEHHOW B MepHBINA mumHAp o0bemMoM 1000 mi. Ocratok ¢ cuta —
3TO YacTullsl pazmepom 1 — 0,25 MMm. VX CMBIBaIOT B MPEBAPUTEIILHO B3BEIICHHBIN CTAKAHUYUK,
a 3aTeM BBIIIAPUBAIOT /10 TOCTOSIHHOW TEMIIEpaTyphl U B3BEIIUBAIOT.

5. O0BeM CyCTIeH3UH B IWJIMHAPE TOBOAAT AUCTHILIUPOBaHHOM Bogou 10 1000 M u
3areM OepyT MpoObl MUTIETKOW 00heMOM 25 MJI AJisl ONpeAeNieHUs] MEXaHUIECKUX 3JIEMEHTOB C
pa3nuuHoil ryOuHsl. [lepes B3sTHEM Kax 0N (Ppakiuy CyCHeH3Us B HWIMHIPAX B3MyYUBACTCS
B TeueHue | MUHYTHI.

ITpu t =20°C

1 npoba — rnybuna 25 cm,  gactuisl < 0,05 MM, 2 MUH;

2 npoba — rnyouna 10 cm, yactuisl < 0,01 mwm, 20 muH;

3 npoba —ryouna 10 cm,  gactunsl < 0,005 MM, 1 u 17 mumn;

4 npoba — rnybuna 7 cM, yactuibl < 0,001 MM, 22 4 30 MuH.
[Tpu t = 28°C

1 npoba — rnybuna 25 cm,  4dactuisl < 0,05 MM, 1,3 mMuH;

2 npoba — rnyouna 10 cm,  gactumsl < 0,01 Mm, 15 mumu;

3 npoba —rnybuna 10 cm,  gactunsl < 0,005 MM, 1 g

4 npoba — riryouna 7 cM, gactuisl < 0,001 MM, 17 4.

6. ConepxuMoe THIIETKU MMOMEIIAI0T B 3apaHee B3BEHICHHBIA M MTPOHYMEPOBAHHBIH

CTaKaHYMK,IIOCJIE JTOro, HE J00aBIsis BOJABI, CHOBA B30AJITHIBAIOT COJEPKUMOE KOJOBI H
3aCeKaroT BpeMsl.

7. CrakaHuuk c oToOpaHHOW mpoOOil BbIMApUBAaIOT Ha IecyaHoW OaHe U
BBICYIIMBAIOT B TepMmocraTte npu temreparype 105°C. 3areM cCTakaHUMK OXJIAXAAIOT B
AKCUKATOpe M B3BemMBaroT. [lociie ycTaHOBIIEHUSI TOCTOSIHHOM Macchl OT HE€ OTHUMAIOT Maccy
CTaKaH4YMKa, Nojiydas maccy ¢pakuuu. [IporieHTHOE comepkaHue (Qpakluil pacCUUTHIBAIOT 110
cienyomum Gopmynam:

b-100-K

c
rae P — KOIMYECTBO KpynHo2o u cpedrezo necka (1 — 0,25 mm), %;
b — Bec wacTuIl ocTaBIINXCS B CUTE, T;
¢ — HaBeCKa BO3/YIIHO-CYXOH MMOYBBI B3sTas HA MEXaHUYECKHUI aHalu3, T;
100 — ko3 dumment nepecyera Ha 100 T MOYBEL;

K — xo3¢pdunment nepecuera Ha cyxyto nousy. K = 2,04;
m =100 — (p + ny),

rame M- komuuecTBO menkoeo necka (0,25 —0,05), %;
P — KOJIMYECTBO KPYITHOTO U CPEIHEro necka, %o;
N1 — KOJIMYECTBO YACTHIL TepBOi MpoOsl, %o.
F-V-100-K

Vi-C '
rre  Ni— KOJIMYECTBO YACTHUIL IEpBOM MpoObl, %;

F — Bec nepBoii mpoOkI (B rpammax), T;

V — 00beM cycnieH3uu B IIWIIMHIPE, MIT,

100 — ko3 dunment nepecyera Ha 100 r MOYBHI,

K — xo3¢pdurment nepecuera Ha CyXylo MOYBY;

V1 — 00BbeM B3ATOH MpoObI, MIT;

C — HaBecKa MOYBHI B3sTast JAJIsl MEXaHHUECKOTO aHAN3a, T.

Takke pacCUMTHIBAIOT KOJIMYECTBO YACTHI[ B MPOIEHTAX BTOPOU, TPETHEW M UETBEPTOU

P:

ni=

npo0d.
CKp =nN1—ny,



rne  Cy — conepxanue kpynrot noiiu (0,05 — 0,01 MM) B mporieHTax;
N1 — mepBas mpooa;
N2 — BTOpas mpooa.
Ccp =N2—Na3,

rne  Cep— comepkanue cpeoneti noiau (0,01 — 0,005 mm) B mporieHTax;

N2 — BTOpas npooa;

N3 — TPEThs Mpooda.

CMp = N3 —Na,
rne  C,p— conepxanue menxou notau (0,005 — 0,001 Mm) B porieHTax;

N3 — TpeThs Mpooba;

N4 — yeTBepTas npooda.

Conepxxanne uza (0,001 MM) paBHO KOJTUYECTBY YaCTHIl YETBEPTOM MPOOBI B MIPOIICHTAX.

3adanue 2. Tlo maHHBIM TPaHYJIOMETPUYECKOTO aHanu3a (Tadm. 13) ompenenuTh MOJHOE
Ha3BaHME TMOYBBI U OMKCATh XapaKTep U3MEHEHHs TPAaHyJIOMETPHUYECKOI0 COCTaBa Mo MpoduIio.
[To nmpuiokeHuIO 4 TPOBEPUTH CBOU PE3YJIBTATHI.

3aoanue 3. Ilo panHbIM Tabmuubl 13 BBUUCIUTH KOAPOUIUEHT CTPYKTYPHOCTH
TYMYCOBOT'O TOPU30HTA.

Ipumeuyanue. KodPpPuIMeHTOM CTPYKTYPHOCTH HA3bIBA€TCA OTHOIICHHWE MacChl
me3oarperaroB (0,25 — 10 MM) k Macce ocTalbHBIX (ppakuuil (MUKpo- U MakpoarperaTos < 0,25
> 10 Mmm).

a
b
rie  a—cymma arperaroB pazmepom ot 0,25 no 10 mm, %;

b — cymma mukpoarperatoB < 0,25 MM u r1s10 > 10 MM, %.

K= 100,

Tabmuma 13
I'paHyIOMETPUYECKUI COCTAB MOYBEI
Cogepxanne pak. B % oT abc. cyxoil MOYBBI

Topu- | Tybunaotéopa | 1— | 025— | 0,05— | 0,01— 006%?51\4_1\4 Py

30HT oOpa3sia, cMm 0,25 0,05 0,01 0,005 ’ I,VIM
MM MM MM MM

Al 0-13 0,1 29,3 42,4 8,3 11,5 8,4
A2 40-60 0,2 10,4 62,2 17,3 3,5 6,4
B 60-95 1,9 31,6 38,6 4,6 10,5 12,8
C 95-120 2,5 24,7 61,5 3,5 2,5 5,3

3aoanue 4. IlpoaHanu3upoBarh rpaduK IpaHyJIOMETPHUYECKOr0 COCTaBa JECCOBHIHOTO
CyrMHKa U MopeHbl CMOJEeHCKOM oO0jacTu, NMPUBEIACHHBIM Ha PUCYHKE 7, U OTBETHTHh Ha
BOIIPOCHL: a) Kakas (pakius npeodsafaeT B JIECCOBUIHOM CYIJIMHKE, a Kakas B MopeHe? 0)
1oyeMy MoYBbI, C(HOPMUPOBAHHBIE HA MOPEHE OTJIMYAIOTCSA JEPUIMTOM OCHOBHBIX KaTHOHOB B
MIOYBEHHOM IIOTJIOIIAONIEM KOMILUIEKCE TP 3HAUNTEIBHOM HAChIIIEHUH HOHAMU BOAOpOIa?
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Puc. 7

3aoanue 5. 1o pucyHKy 8 MpoBECTH aHATU3 pacmpeesieHus (ppakiuy mecka u TIIHHBI 110
npOoQWI0 TOYBBI U ONPEICIUTh MOYBEHHBIE TOPU30HTHI, TJI¢ HAOIOJAIOTCS MaKCHMaJbHBIC U

MUHHMAJIbHBIE 3HAYCHUS coepKaHusl (ppakiuii necka u TauHbl. OOBSCHUTD, 4eM 00yCIOBICHO
TaKo€ pacipeueieHue.
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Puc. 8
Obopydosanue u mamepuan:aHATUTUYECKHE BEChl C pa3HOBecaMH, KOHHWYeckas Koiba
obbemoM 750 M1, muiMHAPE 00beMoM 1,0 71, mumeTkn 00beMoM 25 MJI, CTEKIISTHHBIE BOPOHKH,
cuta ¢ orBepctuamu 0,25 MM u 0,5 MM, Memanka, CTakaHbl, JIEKTPOIUIUTKA, MPOMBIBAJIKA,
acOECTUPOBAHHBIC CETKH, KapaH/IAIK TIO CTEKITY.
Peaxmuevl: nucTUnIMpOBaHHAs BOJA, 1 H pacTBOp €IKOMU IIEJIOUH.

Tema 6. TexHoreHHasi MUTPANMS XUMHYECKHX 3J1€EMEHTOB
JlaboparopHas pabora 8
Onpeoenenue 2udpoaumuueckoll KUcjiomuocmu 6 azporanowagmax (2 vaca)

L]ens:yCTaHOBUTH 0COOEHHOCTH (UBUKO-XUMHYECKUX MPOIIECCOB B
TpaHCPOPMHUPOBAHHBIX  JIaHAMIA(PTaX, TOIYYUTh MPAKTHUUYECKHE HABBIKM  OMpeAeIeHUs
THIPOJTMTUIECKON KACJIOTHOCTH B ITOYBAX arpojiaHamagToB.

OchosHble nowsamus U  Kilouegble C8edenus, Heobxooumvle OJisl  6bINOJIHEHUs
1abopamopHotl pabomol

[TokazaTrenb TUAPOTUTHUECKONW KHCIOTHOCTH O0O3HAYaeT KOHIIEHTPAIIMIO BOJHOTO HOHA
(H") B mouse. ITOJAHOCTBIO €ro MOXHO H3BJ€4b 1,0 H pacTBOPOM YKCYCHOKHMCIIOIO HATPHs
(CH3COONa), xotopblii B BOJIE THAPOIU3YETCsI ¢ 00pa30BaHUEM €IKOT0 HATpa:



CH3COONa + H>,0 = CH3COOH + NaOH.

Haxopsimuiics B MOHHOM cocTossHud Na'  BBITECHAET W3 IOYBEHHOIO pacTBOpa
HOMJIOIEHHBIN MOH BOAOPOAA, 3aHUMAsl €r0 MECTO.

l'uaponuTryeckas KUCIOTHOCTD ompeensercs no merony Kamnmnena.

3adanue 1. OupenenuTsh TUAPOTUTHICCKYIO KUCIOTHOCTh B IOYBAX arpoiaH/adToB.

Ilopsook pabomwi

1. Ha Texnunueckux Becax B3pewmnBaroT 40 T MpeaBapuTENIbHO pacTEPTON B CTYIKE U
MIPOCESIHHOM BO3AYIIHO-CYXOil MouBbl. HaBecky OCTOPOKHO MEPEHOCAT B KOHHUYECKYIO KOJIOY
oobemoMm 300 mur 1 npunmBaroT u3 100 mut 1,0 H pactBopa ykcycHokucioro Harpus (CH3COONa).
PpH pactBopa n0IKeH OBITh OKOJIO 8,2.

2. [ToydeHHbIH pacTBOP B30ANTHIBAIOT B TE€UEHUE 5 MUH U OCTaBIISAIOT Ha 30 MUH.

3. [Tocne oTcranBaHus CoAEPKUMOE KOJIOBI B30ANTHIBAIOT U (DUIBTPYIOT Yepe3 CyXoit
cxinamuateiii GunbTp. [lepBeie MyTHBIE MOPIUHN (UILTPAaTa BHOBb MPOIMYCKAIOT 4Yepe3 ITOT Ke
bUIBTP.

4. W3 momydyenHoro pactBopa Oepyr mumeTrkoil 50 MII MpO3payHOM S>KUAKOCTH.
OubTpaT NePeHOCAT B KOIOOUKY, TpruOaBisioT Tyaa 1 — 2 karm ¢enondranenta u tutpyrot 0,1
H pactBopoM enkoro Harpa (NaOH) no OneqHo-po30BOM OKpacK, HE MCYE3arolieli B TCUCHHE
MUHYTBI, 1 3a[IMCBIBAIOT KOJIMYECTBO pacTBopa NaOH, noieaiiero Ha THTPOBAaHUE.

5. 3HaYCHUE THIPOJIMTUICCKON KHUCIOTHOCTH BBIUMCIIIOT B Mr-3kB/100 T 1o
crenyouieit hopmyie:

H=a-10-1,75-0,1,
rae H — runponutryeckas KUCIO0THOCTh, Mr-3kB/100 T;

a — xonnyectBo pactBopa NaOH, uzpacxog0BaHHOTO Ha TUTPOBAHUE, MIT;

10 — mHOXMUTEND Nepecuera Ha 100 T OYBHI;

1,75 — mnompaBka Ha HEMOJHOE BBITECHEHHE HWOHOB BOJAOPOAA IPH OJHOKPATHOM
00paboTKe TOYBBI PACTBOPOM YKCYCHOKHCIIOTO HATPHS,

0,1 — HOpMaTEHOCTH PACTBOPA €IKOTO HATPA.

3adanue 2. OrmpenenvTh 3HAYEHHE HACHIIICHHOCTH IIOYB OCHOBAaHMSIMH TIO JAaHHBIM
Tabuuel 14.

Ilpumeuanue. CreneHb HACBIIIEHHOCTH IIOYB OCHOBaHUSIMU — OTO BEIWYMHA,
yKa3bIBaIOL[asi Ha HEKOTOpbIe CBOWCTBAa MOYBbL. Ilo Hell MOXHO CyauTh O mpeoOiajaHud B
MOYBEHHOM IMOTJIOMIAONIEM KoMIuiekce ocHoBanuii (Ca+Mg), wiu mpeobOigagaHud HOHA
Bozopoaa (H"), KoTopbie BIUSIOT Ha 001Iue GU3MKO-XMMHUUECKUE CBOMCTBA MOYBEL.

3Has 3HaYCHHE THIPOIUTUYECKON KUCIOTHOCTU U CYyMMY OOMEHHBIX OCHOBaHM, MOYKHO
BBIYUCIIUTH CTETIEHb HACBIIIIEHHOCTH TIOYBBI OCHOBAHHSIMHU 110 (hopMyIIe:

S
V= ——— -100%
S+H >
riue V — cTeleHs HACHIIIEHHOCTH OYBBI OCHOBAHUAMHU, %0;
S — cymMMa TOTJIONEHHBIX OCHOBaHMA, Mr-3KB/100 T TTOYBBI;

H- THUAPOJIUTUYICCKAA KUCIIOTHOCTDb, MT* -5kB/100 T TOYBBL.

Tabmuma 14
OnpeJieneHne CTENeHN HACHIIIIEHHOCTH MTOYBbl OCHOBAHUSIMU
C r
ymma nornomveHme WIPOTUTUYECKAS Cremeis HACHIIEHHOCTH
OCHOBAaHMH, KHUCIJIOTHOCTB,
MMOYBLI OCHOBAHUSIMH, %0
mr-3kB/100 T mOYBBI mr-3kB/100 T TOYBBI
18,4 8,28
13,6 15,9
13 9,5
20,4 12,2
14 15,5
12,8 14,2




3aoanue 3. BpauCIUTh MOTPEOHOCTh B M3BECTH HCCIEAYyEeMOro o0Opasia MaXxOTHOTO
TOPHU30HTA MOYBKI arposanamadTa MouHocThIo 20 cM Ha riomaau 1 ra.

Ilpumeuanue. ITloTpeOGHOCTH TOYBBI B  M3BECTH BBIYMCIACTCS 1O  3HAYCHHIO
THIPOJIUTUYECKON KHUCIOTHOCTU. [l HeWTpanu3anuu TUAPOTUTHYECKOW KHCIOTHOCTH Ha
KaXablii Muumurpamm-3kBuBajieHT B 100 r mouBsl HeoOxomumo BHecTd 0,05 T yriieKuciaoro
KaibIus (coorBercTBeHHO Ha 1 kT — 0,5 T, 1000 kr — 500 1).

OOBeMHYI0 MacCy MaxOTHOI'O I'OPU30HTA JIEPHOBO-IIOJ30JIUCTBIX IOYB MOYKHO IPHUHATH
paBHO# 1,5 r/cM®. B 3TOM ciTydae Macca MaxoTHOTO FOPH30HTA ITyOHHOH 20 cM Ha Tuiomaaym 1 ra
Oyzner paBHa 3000 1. Takum 00pa3oM, Ha mom@nu B 1 ra mpu MOITHOCTH MaXxOTHOTO TOPU30HTA
20 cM AJ1s HOHM)KEHUS! KUCIIOTHOCTU Ha | MUJLTUTpaMM-3KBUBAJICHT MOTPeOyeTCs:

3000 - 0,5 = 1500 (xr uzBectn).

Jis ToiaHOM HeWTpaiau3alMu HEoOXOAMMO JTY BEIMYMHY YBEJIMYUTh HA YHUCIIO
MUJIIUTPAMM-3KBUBAJIEHTOB BOJIOPO/1a TUAPOIUTHYECKON KUCIOTHOCTH.

3adanue 4. Onpenenuts U3MEHEHNUE CTENIEHH HACBIIICHHOCTU MOYBBI OCHOBAHUSAMU, €CIIH
NPOHUCXOUT YMEHBIICHUE THIPOIUTHYECKON KHUCIOTHOCTH ¢ 10 Mr-3k8/100 T 10 4 Mr-3k8/100 r 1
yBenuueHrne cyMMmbl ocHoBaHMM ¢ 3 Mr-skB/100 r g0 8 mr-3xB/100 r. [Ipn kakux nmpuemax MoOryT
IIPOUCXOJIUTh TAKUE U3MEHEHUS YKa3aHHBIX arpOXUMUYECKUX ITOKa3aTeei?

Obopydosanue u mamepuan:dapdopoBas CTynka ¢ MECTUKOM, CUTO C OTBEPCTHSIMHU
auaMeTpoM | MM, TEXHHYECKHE BEChl C pa3HOBECAMH, (HIBTPHI, 1BE KOHHUYECKHE KOJIOBI (C
pe3nHOBBIMU TpoOKamu) obobemom 300 M, ABa XMMHUYECKHUX CTaKaHa, JBE CTEKIISHHBIC
BOPOHKH, JIBa EJIE3HBIX IITATHBA, OIOpETKa B IITaTUBE, MUIETKa 00beMoM 50 M.

Peaxkmusvr: 1,0 H pactBOp ykcycHokucioro Harpus, 0,1 H pacTBop eakoro Harpa,
pactBop (heHondTamenHa.

Tema 6. TexHoreHHasi MUrpalusi XHMUYECKHX 3JIeMEHTOB
JIaGoparopHas paboTa 9
Onpeoenenue cooepicanus NOOBUNHCHO20 YUHKA 8 noyueax zopooa (4 uaca)

Llenv: ompenenuTb OCOOCHHOCTH TEXHOI€HHOW MHUIpalMM LHMHKAa B YypOaHO3eMax,
MOJIYYUTh NIPAKTUUECKHE HABBIKU OTpEAETIEHUS] MUKPOIJIEMEHTOB B TIOYBE.

3aoanue 1. Onpenenuts coepkaHue MOJABUKHOTO IIMHKA B IOYBaX ropoja.

Ilopsook pabomwi

1. Ha Texnmueckux Becax B3BemuBaiOT 10 I MOuBBl, MOMENIAIOT €€ B KOJOOUKY
oovemom 200 wmu, 3arem numnerkod npunuBaioT 100 ma 1 H pacTBOpa XJIOPUCTOrO Kallus.
[Tepuonuueckn B30anThIBatOT B TeueHHe 30 MUH.

2. BoITSKKY QUIBTPYIOT B KOHHMUYECKYIO KOJIOy uepe3 CKIaauaThlii (QuibTp,
OTMBITBIH OT CJI€JI0B MUKPOAJIEMEHTOB. OJJHOBPEMEHHO IOTOBSIT XOJIOCTbIE MTPOOHI.
3. B nenurenvHyro BopoHkKy Ha 100 mim momemator 50 MJ BBITSDKKH, K KOTOPOM

npuauBaoT 10 MJI MAaCKHPYIOIIETO PacTBOPA M BCTPSAXUBAIOT. 3aTeM 100aBisoT 10 Ma paboyero
pacTBOpa IUTHU30HA, TTOCIIE YETO TIIATEIHHO MEPEMENTUBAIOT B TEUCHUE | MUH.

4. [Tocne paznenenus a3 HUOKHHUNA CIIOM TUTH30HATA IIMHKA CIMBAIOT B KIOBETY
KOJIOPUMETpA C TOJIIMHOM €105 1 CM U KOJOPUMETPUPYIOT MPU AJIMHE BOIHBI 538 HM (3€1eHbIi
ceetounbTp). llomyueHHble 3HAYEHHS CPABHUBAIOT C HYJIEBBIM OOPA3IOBBIM PACTBOPOM.
ConepkaHre IMHKA B TIOYBE HAXOMAT MO KaTHOPOBOYHOMY TpaduKy W BBIYMTAIOT W3 HETO
pe3yabTaT XOJIOCTON POOHI.

3aoanue 2. 1o naHHBIM aHANM3a COJIEPKAHUSI MUKPOAJIEMEHTOB B MTOYBAaX aBTOHOMHBIX U
MOMYMHEHHBIX JIAHAMA()TOB OMpeneanuTh KodP(GUIMEHT T€OXUMHUYECKOTO CONpsKeHus (Talil.
16).

Tabmuma 16
CogeprkaHre METAJIJIOB B TTIOYBaX aBTOHOMHBIX U MTOAYUHEHHBIX
naramadToB CMOJIECHCKOM 001acTu

DneMeHTapHbIN TaHaAmadT Mertamibl, MI/KT




Cu Zn Mn Pb Fe
ABTOHOMHBIH JTaHAmAdT 2,04 9,56 70,96 3,33 252,3

[TomunHeHHBIH anamadT 2,91 13,66 71 6,34 2711

Ipumeyanue. JIns BeisiBieHus 3(@exTa TE€OXUMHUYECKOTO COMPSHKEHUS HCIONb3YIOT
kod(uimeHT K., paBHBINA OTHOIICHUIO KOHIICHTPAIIMH METaJUIa B TYMYCOBOM T'OPHU30HTE MOYBHI
FEOXUMHUYECKH TMOJYUHEHHOro JNaHAmadTa K KOHLEHTPalKWh 3TOr0 MeTajla B T'YMYCOBOM
TOPU30HTE MMOYBBI aBTOHOMHOTO JaHamagTa.

3aoanue 3. Onpenenuth kod3(pduimeHT aHoManbHOCTH (K;) IMUHKA IS MCCIIEIyEeMOTO
oOpasiia ypbaHo3ema, eciu MoAalibHOEe (HAMOOJIee 4acTO BCTPEYAOINEeCs) 3HAUYCHUE ITMHKA B
«(poHOBBIX» (MTpUPOIHBIX) JaHAmadTax CMOJIIEHCKOTO pailoHa cocTaBisgeT 12,5 Mr/Kr.

Ilpumeyanue. JIns  XapaKTePUCTHKHA TEXHOTCHHBIX  HM3MEHEHUH  UCIOJB3YeTCs
koa¢hpuyuenm anomanvrocmu (Ky), xotopsiii 0bu1 npemioken B.B. Jlo6poBoisckum (1999).
O10oT KOA(h(GUIIMEHT MpPeACTaBIseT COOOH OTHOIICHHE CPEIHEro 3HAYCHHS KOHICHTPAIIUU
MeTaJljia B 3arpsI3HEHHON MOYBE K IPUPOIHON HOpME.

3aoanue 4. Onpenenuth TEXHOMUIBHOCTH Kelie3a W MapraHiia, €CiId H3BECTHO, YTO
eKeroaHas 1o0bIua 3JIEMEHTOB COCTABIISIET COOTBETCTBEHHO 3,1'108 u 6,0 10° ToHH B rOI.

3aoanue 5. Jlath XapaKkTEpUCTHKY HACEIICHHOMY IYHKTY, B KOTOPOM BBI IIPOXKUBAETE,
UCIIOJIB3YS CIIEYIOIIUN TUTaH:

a) MPUPOHBIE YCIIOBUS TEPPUTOPUH;

0) 0COOEHHOCTH COCTOSIHUSI (DYHKIIMOHAIIBHBIX 30H;

B) DKOJIOTUYECKHUE TIOCIICICTBUS (DYHKIIMOHUPOBAHUS TOPOJICKHUX JTaHIIIAPTOB.

3aoanue 6. Ilpoananu3upoBath JaHIIAQTHYIO KaTeHy, MpUBEIEHHYI0 Ha pucyHke 10.
BbIsSIBUTE OCHOBHBIC 3aKOHOMEPHOCTH B PACIPEICICHHH T'€OXUMHYECKH ITOJBIIKHBIX (HOpM
METAJIJIOB, HAWTH re0OXUMUYECKUl Oaphep.

Zn, Cu,Pb Mn, Fe,
MI/KT  Mr/Kr Mr/Kr  MI/KT

N - / [ [+
= = / — -

R Y = R ST
21 - 6 - 80 —

- - - L 200
-1 4 - 75

—13

— 190

— /N

—— Cu
—— Mn

—— Fe

1 — deproso-noodsonucmasn nousa 311068UAILHOO TaAHOUWAPMA,
2 — 0epHOB0-N0030IUCMAsL CIAOOCMBIMAS NOYEA MPAHCITIOBUATLHO20 TaHOwapma,
3 — 0epHogo-2neesamas NO48a AKKYMYISAMUBHO20 TAHOUADMA.
Puc. 10



Obopyodosanue u mamepuan: «KomopumeTp Qorosnekrpuueckuii KODK, Bechl
TeXHUYECKHE, KoJObI o0beMoM 200 Mj, MMIIETKH, KOJObI KOHHYecKHMe oOnemoMm 100 mu,
nenuTenbHble BOpoHKH 00beMoM 100 mi1, punbTpoBanbHas Oymara, IpOMBIBAJIKA.

Peaxmuevi:1 H pacTBOp Kallus XJIOPUCTOTO, pabOUYMil pacTBOP JUTH3IOHA, MACKUPYIOIIHIA
pacTtBop.

Tema 7. OcHOBHbIE 3aKOHOMEPHOCTH pa3MellleHusl
3JIeMEHTAPHBIX U FeOXUMHYECKHUX JaHAA(PTOB
JlabopaTtopHas padora 10
Ananu3z ocobennocmeil pazmeuienus I1eMeHmMapHbIX U 2e0XUMUYECKUX TAHOuApmos
(2 waca)

Ilenv: BBIACHUTH OCHOBHBIE 3aKOHOMEPHOCTH pa3MEIICHUS 3JEMEHTapHBIX H
FeOXUMHUYECKHX JIaHIIIa(TOB.

3a0anue 1. CocTaBuTh JaHAMA(PTHO-TEOXUMHUYECKYIO KapTy MHUpA, HCIONb3Ys
TeMaTH4ecKue KapThl. HaHecTw HBETOM OCHOBHBIE TaHAMA(THO-TEOXUMUYECKHE THUIBI U
cemeiictBa. [1o BO3MOXKHOCTH IITPUXOBKOW 0003HAYUTDH KJIACCHI.

3aoanue 2. HauepTuTh CXEMbl THIIMYHBIX BApUAHTOB T'C€OXMMHYECKOTO COIMPSHKEHUS
AJIEMEHTAPHBIX JTaHAMAPTOB ITOA30HBI F0XKHOW TalTH.

3aoanue 3. Tlo maHHBIM XUMUYECKUX aHAIM30B ONPENEIUTh TUI MOYBBI U yKa3aTh €€
reorpauuecKoe pacroioKeHHE.

Tabnuua 14
XHUMHUYECKHE CBOHCTBA ITOYBEI
O6menHa | ['naposnr. Cymma Cremens | .
l'opu- | I'mybuna, pH s KHCJIOTHOC | IIOIVIOLICH. HACBIIII. yg;oy(:,
30HT cM (H20) | kucnotn Tb OCHOB. OCHOBaHUS
ocTh Mr-5kB/100 T TOYBEI M, o
A1 3-10 4,6 3,73 15,9 18,4 53,64 4
A142 10-30 4,8 3,85 15,5 13,6 46,74 0,7
A2 30 - 37 4,55 3,5 12,2 13 51,5 0,4
B 37-175 4,8 3,6 15,5 20,4 56,82 0,05
BC 75-120 49 3,45 14,2 14 49,65 0,01
C 120 -7 5,2 4,1 10,4 12,8 55,17 0,03

Obopyoosanue: Teorpaduueckuii aTiiac, KOHTYpHas KapTa MHUpa.

CamocrosiTesbHast padora.

TEMA: «['eoxumus nanamadroB kak Hayka. OCHOBHbIE T€OXUMUYECKHUE TOHSATHSI».

ITonroToBuTsk 3cce no reme «HaydHas moJbIHOBCKAs! IKOJIA TEOXUMHHU JTaHAIIAPTOBY.

TEMA: «X¥MHUYECKHI COCTaB 3€MHOM KOPBI U TOHATHE O KJIApKaxX)»

Bonpocvl 0na nooecomosxku k 3awume nabopamopHou pabomwsr Nel «Omnpenenenue
coJIepKaHus Kelle3a B MOYBO0OPa3yIoIIUX OPOIaX KOJOPUMETPUUECKUM METOIOM.

1) Kakue 31eMeHTBI OTHOCSTCS K TIIaBHBIM ?

2) HazoBute BoceMb HanboJIee pacpOCTPAHEHHBIX AJIEMEHTOB 3€MHOM KOPBI.

3) UeMm «penkue» dJIEMEHTHI OTJIMYAIOTCS OT «PEIKuX paccesHHbIX»? [IpuBenure
MIPUMEpPHI T€X U JPYTHUX.

4) KaxkoBa cBS3b KJIApKOB CO CTPOSHHEM aTOMOB?

5) Yem oTIMYAIOTCS KIAPKH KOCMOCA OT KJIAPKOB 36MHOW KOPBI M TOYeMy?

TEMA: «buoreHHas MUTpanusi»
Bonpocvl 0na noocomosxku k 3awume nabopamopHou pabomwur No2 «Omnpenenenue
30JIbHOCTH PACTUTEIBLHOTO MaTepHaay.



1) Yem ommuaercss KOHIEMIMS BepHAICKOro O TeoJOrdyecKOd pOJd OpraHM3MOB OT paHee
VMIMEBLLIMXCSI IPE/ICTABIICHUI?

2) Jlaiite ompe/enieHUE TOHSATHIO <(OKMBOE BEIIECTBO», YEM OHO OTJIMYACTCS OT <OKUBOTO
CyIIeCTBa»?

3) Oxapaxrepu3syiTe (POTOCHHTE3 C FCOXMMHYCCKHX MO3UIIUI.

4) KakoBbI 3aKOHOMEPHOCTH KJIapKOB 5KMBOT0 BertecTa? Uro Takoe OHohHIbHOCTE?

5) Ha yem ocHOBaHbI OMOrCOXMMHYECKHE METOJIbI IOUCKOB PY/1?

3adanus 0 nodcomosku x 3awume nabopamoprou pabomsi Ne3«KommdecTBeHHOE
OIpeieNIeHNe MIOYBEHHOTO TyMyca B JJaHAmadTax mox pasHbIMH (PUTOLIEHO3aMMU

[ToaroToBuTh 3cce 1Mo TeMe «MHUKPO3JIEMEHTHI U UX (PU3HUOJOTHYECKas 3HAYUMOCTh B

KHUBBIX OPTaHU3MaX).

TEMA: «PU3UKO-XUMHUYECKAsE MUTPALUSD)

Bonpocer  ons noocomoexu  k  3awume  aabopamopHou — pabomwvr  Ned
«IlorennmomeTpuueckoe onpeeneHrne pH BOAHBIX BBITSKEK.

1)
2)

3)

4)

5)

Kak onpenensiercs MHTEHCUBHOCTb BOJHOM MHUIDAllMU 2JEMEHTOB U IIOYEMY O HEU
HENb35 CyJUTh TOJIBKO 110 COAEPKAHUIO JIEMEHTOB B BoJax?

Oxapakrepu3yiiTe HHTEHCUBHOCTb BOJHOM MHUIPALMM 3JIEMEHTOB B KHCIOPOIHBIX U
CEPOBOJIOPOAHBIX BOJaxX. B ueM cxo/1cTBO U pazmuyms?

[ToyeMy OKHCIHTEIbHO-BOCCTAHOBUTENBHBIN moTeHnMan Eh Hemocrarouen s
r€OXMMHYECKON XapaKTEepUCTUKU BOCCTAHOBUTENIbHON cpeabl? HasoBure nBa
OCHOBHBIX T'€OXMMHMUYECKUX KJIACCa 3TON CPEb.

[loyemy npu OrpOMHOM 3HAYEHUM HOHHOW KOHILIENIMM B T'€OXMMHUM OHA BCE XKE
HEJ0CTaTOYHA JUUIsl XapaKTEPUCTUKH MTOBEACHHSI MHOTHX 3JIEMEHTOB B BoAax?

I'e pa3BuT HanOoJiee OKUCIUTENbHBIE U HaN00JI€€ BOCCTAHOBUTEIIbHBIE YCIOBUS?

Bonpocwi 01 noocomosku k sawume nabopamopnoii pabomul NedS«OnpeaeneHrue CyMMBI
pPacTBOPUMBIX BEUIECTB M CyMMBI OOMEHHBIX KaTHOHOB KaJbLUS M MarHusi B aTMOC(EPHBIX

ocaagkaxy».
1)

2)

3)
4)

Bonpocwi

B ueM 3HaueHue XMMHYECKON TEPMOAMHAMMKH JJII T€OXMMHUU JaHAmapTa, KaKOBBI
ocoOeHHOCTH npuMeHeHus mpuHuuna Jle Illarense npu uzydennn 6uocdepni?

Kak wucnonwp3yercs B XUMHUU <IIPUHIUI TOPMOXKEHHS XUMUYECKUX pEaKUui» u
KaKOBO €0 3Ha4YeHUe JUIsl FeOXUMHUU JlaHamadTa’?

OxapakTepu3yiiTe MEXaHU3MbI MaccorepeHoca B Janamadrax u 6mocdepe.

YeM NpUHIMIHAIBHO OTIMYAIOTCA PAJIUOAKTUBHBIE IIPOLECCH! OT APYTUX MPOLECCOB
(U3UKO-XMMHYECKON MUTpalyu?

0N  no02omoeKku K 3awume Jaabopamopnol pabomer Ne6 «OmpeneneHue

3allbJICHHOCTHU BO3J1yXa U MAaCChl HCPACTBOPHUMBIX BCUICCTB B aTMOC(i)epHBIX ocagkaxy.

1)
2)

3)

KakoB cocTtaB HagzemMHOI atMocdepsl, (pakTopsl ero popmMupoBaHus?
OxapakTepu3yiTe TeOXUMUYECKOE 3HAUE€HUE TOJ3eMHOM aTMocdepsl JaHamadTa, ee
COCTaB.

Kak wucnonp3yercs aHanu3 MOYBEHHOW aTMmochepbl [Uisi TMOUCKOB TOJIE3HBIX
HCKONIAEMBIX U PELICHUS APYTUX NPUKIAIHBIX 3a1a4?

TEMA: «MexaHnndeckass MUTPALUsDy
Bonpocvl ons noocomosxku x sawume nabopamopmuoi pabomwer Nel «Omnpenenenve
IPaHyJIOMETPUIECKOr0 COCTaBa IMOYB COMPSKEHHBIX JIAHAIITA(TOBY

1)
2)
3)
4)

OT uero 3aBUCUT BeIMYMHA MEXAaHUYECKOU JIEHYAIlUH, KaK OHA U3MepseTCs?
KakoBo reoxmMudeckoe 3Hau€HHE Y0JI0BBIX POIIECCOB?

KakoB reoxumudeckuii appext mexanudeckot auddepeHnuanin’?
[TocTporiTe KOMIUIEKCHBINA TPOGHUITH IO JAHHBIM Te000TaHUYECKON, (PU3UKO-
reorpaUuecKoil U MOYBEHHON KapT.

TEMA: «TexHoreHHass MUTpaLus»
Bonpocvl 0na nooecomosxu k 3awume nabopamophou pabomwur Ne8 «Omnpenenenue



THJIPOJIUTUYECKOI KHCIOTHOCTH B arposiaHAmagTax»
1) B 4eM coCTOAT r€OXMMHYECKUE MPUHIMITBI SKOJOr0-Teorpapuueckoil CHCTEMaTHKH
ropoaoB?
2) Ha 4yeM OCHOBaHbI SKOJOTO-TCOXUMHUYUECKHE OLIEHKH COCTOSHHSI JTaHamadToB?
3) B uem cBoeoOpasue reoXxuMun arposasanadTon?
4) Kakasi CKOpOCTh T'€OXHMHUYECKOW TpaHchopmaiuu npoduis xXapakTepHa yis
arponanamagdToB?
Bonpocer onss noocomosku x 3awume nabopamopmnoi pabomer Ne9 «OnpeneneHue
COJIepKaHMUs TIOJBMXKHOTO [IMHKA B TI0YBAX TOPOIa»
1) Yem oOTIMYAIOTCSA CHCTEMAaTHUYCCKHE MPU3HAKKA TECOXMMHYECKUX JaHAIIA()TOB OT
HECHCTEMAaTUYECKHX, TaH A THRIA BUA OT JaHIIA(THOTO HHIAUBUAA?
2) Mopdonoruyeckue OCOOCHHOCTH BYX THIIOB CTPOCHHS IMOYBEHHOTO IMPOQHISL
aBTOMOP(HBIX U THAPOMOP(PHBIX JTaHAMAPTOB.
3) IloaroToBUTh  KOMIBIOTEPHYIO  Mpe3eHTauui0  «BiusHue  XO3SHMCTBEHHOMN
JESITeTBbHOCTH YEJIOBEYECKOT0 OOIIECTBA HA TEOXUMHUYECKUE IUKIIBI DJIEMEHTOBY

TEMA: «OCHOBHBIC TUIIBI TCOXUMHYECKHX JIAHIIIA()TOBY»

Bonpocvl  ona  noocomosku k 3awume nabopamopuoi padbomer NelO «Ananuz
0COOEHHOCTEH pa3MeIeHHs 3JIEMEHTAPHBIX U TEOXUMHUYECKUX JaHIIa(TOBY

1) Jlaiite onpeienieHre NOHATHIO «PAHOHUPOBAHUEY.

2) Kak npu kiiaccupuKanuy y9uThIBACTCS TAKCOHOMHUYECKOE 3HAYCHUE IPU3HAKOB?

3) Kakoe MecTO B CHCTEMATHKE 3aHUMAIOT PEIKUE U BHIMEPIIHE JTaHaadThi?

4) Kak npu ki1accu(UKaIuy YYUTHIBAIOT CE30HHBIC M3MEHEHUS JIaHaToB?

5) B ueM COCTOUT MPUHIIMIT [IEHTPATH3AIMN?

6) OxapakTepu3yiliTe  OCHOBHBIC  TaKCOHbI ~ TCOXHMHUCCKOW  KiaccH(UKAIIUU

AIIEMEHTAPHBIX U TEOXUMHYECKHX JIaHIIa(TOB.

Meroanyeckue peKOMeHAAIHUH 110 BLINOJHEHHIO 32JaHUH I CAMOCTOATEIbHOU
padoThI

1. IToaroroBka KOMNBIOTEPHBIX NPE3CHTALIUH

PexoMeHnaanuu 1o noAroTOBKM KOMIbIOTEPHBIX MPE3EHTALNH.

PabGota cTyaeHTa Haa JIOKIAJOM-TIpE3E€HTAlMed BKJIIOYaeT OTPa0OTKY yMEHUs
CaMOCTOSITENIbHO 0000mIaTh MaTepuall W JellaTh BbIBOJBI B 3aKIIOYEHUH, YMEHHS
OpUEHTUPOBAThCS B MaTepuajie M OTBeYaTh Ha JIOTOJHHUTENbHBIE BOIPOCHI CIyIIATENeH,
OTpabOTKY HaBBIKOB OpaTOPCTBA, YMEHHS MPOBOAUTH AUCHYT. JlOKIaI4MKK JOJKHBI 3HATh U
yMEeTh: C€OOO0IIaTh HOBYIO HH(pOpPMAIMIO; HCIOJB30BaTh TEXHUUECKHE CPEACTBA; XOPOILIO
OpPUEHTUPOBATHCS B TEME BCETO CEMUHAPCKOI0 3aHATHUS; IUCKYTUPOBATh U OBICTPO OTBEYATh Ha
3aJJaHHbIE BOIPOCHI

[IpesenTanuss kKak AOKYMEHT MpEJCTaBiIsieT COO0OW MOCIeN0BaTeIbHOCTh CMEHSIOIINX
IpyT Apyra CcIaiijioB - TO €CTh JIEKTPOHHBIX CTPAHHUEK, 3aHUMAIOIINX BECh JKPaH MOHUTOPA
(0e3 mpucyrcTBUS TaHened mnporpamMmsbl). s MOATOTOBKHU MPE3EHTAlMM PEKOMEHAYETCS
ucnoib3oBath: PowerPoint, MS Word, Acrobat Reader, LaTeX-oBckuii maker beamer. Camast
mpocTasi mporpaMma Juisi co3laHus mpe3eHTanuii — Microsoft PowerPoint. Jlns moaroroBku
Ope3eHTalMu  HeoOXoauMo  cobpaTb M 00paboTarh  HadaldbHYyl0  HH(OPMALHIO.
[TocnenoBaTenbHOCTh MOJATOTOBKY IPE3EHTALIUHN:

1. YeTko chopMyarpoBaTh 1eb MPE3eHTALNH.

2. OtobpaTh BCIO COAEpKATENbHYIO YacTh JUISl MPE3EHTALUN U BBICTPOUTH JIOTHUECKYIO
LIENIOYKY MPEACTABICHUS.

3. OnpenenuTh KJIIOUEBble MOMEHTHI B COJIEP’KaHUU TEKCTa U BBIACIUTH UX.

4. OmpenenuTh BUABI BU3yadu3alMu (KapTUHKK) A OTOOpakeHHsl MX Ha claiiiax B
COOTBETCTBUHU C JIOTUKOH, IEJIbIO U CHEIU(DUKON MaTepurara.



5. llonoGpary nu3aiiH U GopMaTUpOBaTh ClAiAbl (KOJTMYECTBO KApPTHHOK M TEKCTa, UX
pacrosoXkeHue, IBET U pa3Mep).

6. [IpoBepuTh BU3yallbHOE BOCIIPHUSITHE MTPE3CHTAIIHH.

KonnuecTBo ciialijoB afeKBaTHO COACPXKAHUIO U IMPOJOJDKUTEIBHOCTH BBICTYILICHUS
(Hampumep, A 5-MUHYTHOTO BBICTYIICHUS PEKOMEHAYETCS HCIoNIb30oBaTh He Oomee 10
CJIAiI0B).

Kpurepuu onienuBanus:

-[lomHoTa M TIIyOMHA M3JI0KEHUST OTBETa (YCBOEHHBIE TEOPHUH, MOHATHS, (akThl) — 1
Oai;

-Jloruka uznoxenus: matepuana — 1 6amr;

-IIpuMepsl NCTIOIB30BAHUS ONMKMCAHHBIX SBJICHHUM U TIPOIECCOB — 1 Gaiw;

-Mcnonb3oBaHue mpu MOJATOTOBKE OTBETAa Ha BOMPOC JOIMOJHUTENbHBIX HCTOYHUKOB
uHpopmanuu — 1 Ganr;

-Odopmnenue padotsl — 1 Gan.

Onenka «5» - 5 6aios.

Ouenka «4» - 4 6aa.

Onenka «3» - 3 6ana.

OreHka «2» - MmeHee 3 0aUIoB.

2. IlloaroroBka 3cce

Occe — BUJ CaMOCTOSITEJIBHOM HCCIIENOBATENbCKOM pabOThl CTYIEHTOB, C LENbIO
yrayOneHus U 3aKpEeIUIeHUs] TEOPETUUECKUX 3HAHUN M OCBOCHUS MPAKTUYECKUX HaBBIKOB. Llenb
3CCE€ COCTOMT B PAa3BUTUU CaMOCTOSATEIBHOIO TBOPYECKOIO MBILIUIEHUS W MHCbMEHHOIO
U3JI0’KEHUSI COOCTBEHHBIX MBICIICH.

Pexomenaanuu no HaIMCcaHUIo 3cce.

B mpouecce BBINOMHEHUS 3cC€ CTYAEHTY IPEACTOUT BBINOIHUTH CIEAYIOIIAE BUIBI
paboT: COCTaBUTH ILJIaH 3¢Ce; 0TOOPATh UCTOYHUKHU, COOPATh U MPOAHATU3UPOBATH UH(OPMALIUIO
no nmnpobiieMe; CHCTeMaTH3MpOBaTh U IPOAHATU3UPOBATh COOpaHHYIO HHGOpPMAIMIO IO
npo0iieMe; NpeJCTaBUTh IPOBEACHHBIA aHAIN3 C COOCTBEHHBIMU BBIBOJAMU U MPEIJIOKEHUSIMU.
Crpykrypa 3cce:

1. TUTY/NBbHBIN JTUCT.

2. [1nan.

3. Bregenue ¢ 000CHOBaHUEM BBHIOOPA TEMBI.

4. TekcToBO€ U3JI0KEHNE MaTepuaia (OCHOBHAs 4acCTh).

5. 3axiroueHure ¢ BIBOJAAMH I10 BCeil paboTe.

6. CIMCOK UCIIOJIb30BaHHON JIMTEPATYPBHI.

THUTYIBHBIN JUCT SBIIAETCA MEPBOW CTPAHUIIEH U 3AITOJIHIETCS IO CTPOrO ONPEACICHHBIM
npaBuiaM. BBegeHue (BBoJHas 4acTh) — CyTh U 0OOCHOBAaHKE BBIOOpa JAaHHOM TEMBbI, COCTOUT U3
psia KOMIIOHEHTOB, CBSI3aHHBIX JIOTMUECKHW M CTHJIMCTHYeCcKH. Ha 3TOM 3Tame odeHb BakKHO
IpaBUIBHO COPMYIMPOBATH BOIPOC, HA KOTOPBI Bbl coOnpaeTech HAWTH OTBET B XOJI€ CBOETO
uccienoanus. [lpu pabore Haj BBeleHHEM MOTYT IOMOYb OTBETHI Ha CIEAYIOLINE BONPOCHL: 1.
Hano nu naBaTth omnpeneneHus TepMHHaM, Npo3BydaBIIMM B Teme 3cce? 2. Ilouemy Tema,
KOTOPYIO SI PacKphIBalo, SIBJISETCS BaKHOW B HacTosmmii MomeHT? 3. Kakue mousTus Oymyt
BOBJICUEHBl B MOM paccykieHus nmo teme? 4. Mory nm s pa3feinuTb TEMY Ha HECKOJIBKO
coctaBHbIX uyacTei? Takum o00pa3oM, B BOJAHONW dYacTW aBTOp ONpENeNseT MpolieMy U
MIOKA3bIBA€T YMEHUE BBIABIATH NPUUMHHO-CIEACTBEHHBIE CBS3M, OTpa)kas UX B METOJI0JIOTUU
pEIIeHUs TOCTABICHHOM MPOOJIEMBI Uepe3 CUCTeMY I1eJei, 3a1a9 u T.1.

TexkcroBoe wu3nOXKeHHE MaTepuana (OCHOBHAas 4YacTh) — TEOPETUYECKHE OCHOBBI
BbIOpaHHOW MpoOJeMbl M U3J0XKEHHE OCHOBHOTO Bompoca. JlaHHas wYacTh Mpeirnoaraet
pasBUTHE apTyMEHTAIlMM U aHAJIN3a, & TAaK’Ke 0OOCHOBAaHUE MX, UCXOJIS U3 UMEIOIIMXCS JTaHHBIX,
JpPYrux apryMEHTOB M MO3ULMHI IO 3TOMY BOIIPOCY. B 3TOM 3aKiirouaeTcsi OCHOBHOE COZIEpKaHUE
3CcCe M ATO MPEACTABIACT IJIaBHYIO TPYAHOCTb MIPU €ro HamucaHuu. B 3Toil yactu HeoOXoaumo



IIPEJICTAaBUTh PEJIEBAHTHBIE TEME KOHLEMIMM, CY)KIEHUS U TOUKU 3PEHUs, IIPUBECTU OCHOBHbBIE
apryMeHTHI “3a” ¥ “IpOoTHUB” HHUX, CHOPMYIUPOBATH CBOIO MTO3UIIMIO M ApTyMEHTHPOBATH €€.

3axitoueHne (3aKI0YUTENbHAS YacTh) — 0000IIEHUS! U apTyMEHTHPOBAHHBIE BHIBOJIBI TI0
TEeMe 3cce ¢ yKazaHueM o0siacTu ee nmpuMeHeHHs U T.4. OHO MOABITOKUBAET 3CCE WM €lle pa3
BHOCHT IOSICHEHUS, IOJKPETLISET CMBICI U 3HAUEHUE U3JI0KEHHOIO B OCHOBHOM 4acTu. MeToapl,
pEKOMEHJlyeMble [UIsl COCTaBJICHUS 3aKJIIOUEHHUs: TOBTOPEHHE, WUIIOCTpalus, IUTara,
YTBEPXKACHHUE. 3aKJIIOUEHUE MOXKET COJEpXaTb TAaKOH OYEHb BaXKHBIM, JOIOJIHSIOIIMN 3cce
9JIEMEHT, KaK YKa3aHHe Ha MPUMEHEHHUE WCCIIEeOBaHMs, HE UCKII0Yas B3aUMOCBSI3H C JPYTUMU
npobiaemamu. Takum 00pa3oMm, B 3aKITIOUUTENILHON YacTH 3CCE JOIDKHBI OBITh cHhOPMYyTHPOBAHbI
BBIBOJIbI U OTIPEJIENIEHO UX MPUJIOKEHUE K MPAKTUYECKOM 00JIaCTH J1eATEIbHOCTH.

Crucok WCMOJNB30BaHHOM JIUTEpPAaTyphl COCTAaBIsSET OJHY U3 dacTed paboThl,
OTpakarollled CaMOCTOSITENIbHYI0 TBOPUYECKYI0 pabOTy aBTOpa M MO3BOJIAIOIIEH CYIUTh O
cTerneHd (yHIAMEHTAIbHOCTH JaHHOM pabotrel. [Ipw cocTaBieHHMHM CHHCKa JUTEpaTyphl B
nepeyeHb BKIIIOYAIOTCS TOJIBKO T€ MCTOYHUKH, KOTOpBIE AEMCTBUTEIHHO OBLIM HCIIOJIb30BAHBI
IIPU [IOATOTOBKE 3CCE.

TpeboBanust kK OQOPMIIEHHIO 3CCe. Dcce BBIMONHIETCS Ha KOMIIbIOTepe (rapHUTypa
Times New Roman, mpudt 14) uepes 1,5 nnTepBana ¢ moiasiMu: BepXHee, HKHEE — 2; IPaBoe —
3; neBoe — 1,5. Otcryn nepBoit ctpoku ab3ama — 1,25. CHocku — moctpaHuuHble. TaOnuipl u
PUCYHKH BCTPAMBAIOTCA B TEKCT paboThl. HomMep cTpaHMIBI HE CTaBUTCSA Ha TUTYJIBHOM JIUCTE,
HO B 001I[ee YMCIIO0 CTpaHull OH BKiIodaeTcs. OObeM acce, 6€3 ydeTra MPHIIOKEHUH, HE TOJKEH
OpPEBBIIATh 5 CTPaHMI. 3HAYUTEIHHOE IPEBBIIICHUE YCTAaHOBICHHOTO OOBEMa SBISAETCS
HEJOCTaTKOM pabOThl M YKa3blBaeT Ha TO, YTO CTYJAEHT HE CyMesl OToOpaTh M IepepadoTaTh
HEOOXOIUMBIN MaTepual.

Kputepuu onennBanus:

-ITonnora m rayOMHA M3II0KEHUS OTBEeTa (YCBOCHHBIE TEOPWUH, MOHATHS, (akThl) — 1
Oan;

-Jloruka uznoxeHus: Mmatepuana — 1 6amr;

-IIpumeps! UCTIONIB30BaHUS ONTMCAHHBIX SIBIICHUH U mpoleccoB — 1 Oam;

-Vcnonb3oBaHue mpH MOJATOTOBKE OTBETAa Ha BONPOC JOIMOJHUTENbHBIX HCTOYHUKOB
uHpopmanuu — 1 6an;

-Odopmiienne pabotsl — 1 Ga.

Omnenka «5» - 5 6anoB.

Onenka «4» - 4 6anna.

Onenka «3» - 3 bamna.

Onenka «2» - MmeHee 3 0asioB.

6. Kpurepun onieHUBaHHs Pe3y1bTATOB OCBOCHHUS TUCHHUILINHBI
6.1. OueHouyHble cpeACTBA M KPHUTEPUHM OLEHMBAHHUA [UIA TeKyllel
arrecTaluu

1. BoinoyiHeHUe U 321HUTA J1A00PaTOPHOH padoTHhI.

3aaHus ¥ BONIPOCHI JUISL 3alUTHI J1a00paTOPHOM padOThl MPUBEICHBI B pasneine «Buabl
00pa3oBaTeNbHOM 1eATETbHOCTI.

Kpumepuu oyenusanus:

OrneHka «5» - HaTMYKeE MPaBUIIHHO BHIMIOTHEHHOTO 3aJaHMSI.

Omnenka «4» - HaJIWYWe MPABUIBHO BBITTOJHEHHOTO 3aJaHMsI, HO ¢ HE3HAYUTEITHbHBIMHU
OIITNOKaMH.

Ornenka «3» - HaJTM4KE MPABWIBHO BBITIOJIHEHHOTO ¢ HEOOJBIIMMH OITMOKAMHU 3a/T1aHHUS.

OueHka «2» - Hald4Yde HE BBINOJHCHHOI'O 3aJaHUs WM BBIINOJHEHHOTO 3aJaHMS C
0OIBIINM KOJIMYECTBOM OIIHOOK.



4.

6.2.011eHOYHbIE CPEACTBA U KPUTEPHUHU OLIEHNBAHUSA ISl IPOMEKYTOYHOM
arTecTalnu
1. 3auer (4 cemecTp)

a) CpeZ[CTBaMI/I OLICHUBAHHA ABJIAKOTCA 3adaHWA [JId TCKYIICTO KOHTPOJA W HUTOT'OBLIC
TECTHI.

HTorosnlii Tect

Bapuanr 1
CooTHecute TUITOMOP(MHBIIA AJIEMEHT U THUIT TEOXUMHUYECKOTO JIanmadTa
TYHAPOBBIN TUTI JaHamadTa H
OopeabHbIe TyCTHIHU Ca, Na

JaHamadTh MAPOKOJIUCTBEHHBIX JecoB  Ca

JI1st KakuX coeIMHEHUH 3JIEMEHTOB HauboJiee XapakTepHa KOJUIOUIHASL MUTPALIHS:
Ca

Mg

Na

Al

Kakue Bo3ayIlIHbIE MUTPAHTHI HAKATUIMBAIOTCS] HA OMOT€OXMMHYECKOM Oapbepe:
C,O,H

N, I, Al

S,ClL C

N,F, P

KoHieHTpanusi Kakux paccestHHbIX 3JIEMEHTOB B COCTaBE PACTEHUM CBUICTEIBCTBYET O

BJIMAHUU MOPS:

7.

Mn

Fe

Na

Cu

K 30JIBHBIM 3JICMCHTAM OTHOCATCSI:
Zn

C

H

N

YMepeHHbIe pacTeHUs] KOHLEHTPATOPbl UMEIOT Onoreoxumuyeckuii napamerp — OCBP:
4-25

25-40
40 -65
6570

Camblil BbICOKMIT KO3((UIIMEHT OHOJIOrMYECKOro MOTJIOMIEHUSI IJsl pPacTeHHM CyIIu

ONpeaCIICTCA M1 XUMHYCCKUX 3JICMCHTOB!

CauN

ClusS

FuP

Feu Al

Omnpexpenute IEMEHT TalacCOQUI:
Na

K

Zn

Fe

BricTprlit poct TexHOUIBHOCTH B cTosetue (ot 50 1o 60 pa3) ormedaeTcst 1is:
Na

P



Ni
Al
10. K 3071bHBIM 3JIeMEHTaM HE OTHOCSTCS:

Mg

Si

F

N
Kpumepuu oyenusanus mecma:
«OT1anyno» - 10-9 nmpaBUIbHBIX OTBETOB;
«Xopo1oy» - 7-8 IpaBUIHHBIX OTBETOB;

«YJIOB.TIeTBOPI/ITeJILHO» -5-6 IIpaBHUJILHBIX OTBCTOB;
«HeyHOBJIeTBOpI/ITeJILHO» - MeHee 5 IIpaBHUJIBHBIX OTBETOB.

Kpumepuu evicmasnenus 3auema:

«3a4TeH0» BBICTABIIAETCS CTYIAEHTY, KOTOPBIN:

- BBIIIOJIHWJI U 3aLUTHII HE MEHEee 3 MpaKTUYEeCKUX padoT;

- HaIKCAaJl UTOrOBOE TECTOBOEC 3aJaHUE HA OLICHKY HE HUXKE «YIOBICTBOPUTEIBLHOY;
- cJ1aJl HOMEHKJIATYpy KapThl HA OLIEHKY HE HUXKE «yJOBJIETBOPUTEIBHO.

«He 3a4TeH0» BBICTABIIAETCS CTYAEHTY, KOTOPBINA:

- BBITIOJIHWJI U 3aIIUTHII MeHee 3 PaKTHUECKUX padoT;

- WIM HAIKMCAJI UTOrOBOIO TECTOBOE 33JJaHUE HA OLICHKY HUKE «YAOBJIETBOPUTEIBHOY;
- WIK HE CAJI HOMEHKJIATYPY KapThl HA OLEHKY HUXKE «YJOBJIETBOPUTEIBHO.

6) Hnsa ctyneHToB, mponyctuBmMX Oonee 50% 3aHATUI MO yBaKUTENbHOW NMpPUYMHE U
CTYJEHTOB, 00y4JaroIuXCsl 10 HHAUBUIYaJIbHOMY YYEOHOMY IJIaHy.

Pedepar
Temwl pechepamos
1) DKOJOro-reoXMuMHYECKHe OCOOCHHOCTH MPUPOIHBIX JIaHAIIA()TOB
CMoneHCK0-MOCKOBCKOW BO3BBIILIEHHOCTH
2) BiusHEE NpUpOIHBIX (AKTOPOB HA Pa3HBIX ITAaX BOZHUKHOBEHUS U
pa3BUTHSI TOPOJIOB
3) JlanamadTHO-IKOJIOTHYECKHE OCHOBBI OPraHU3aIlMH PETHOHAIBHBIX CUCTEM
0c000 OXpaHsIEeMbIX IPUPOAHBIX TEPPUTOPHIA.
4) DKOJIOrO-TeOXMMUYECKUE CETH KaK MHCTPYMEHT JIAHAIa() THOTO
TUTAHUPOBAHUS
5) TlpupoaHbie HhaKTOPHI U aganTalys YeI0BeKa B MPOIECCe aHTPOIIOTeHe3a
Tpebosanus k codepacanuro u ogopmaenuio pepepama
Pedepar, xak dopma camocrosTenbHON HaydyHOH pabOThHl CTYAEHTOB, — 3TO KpPAaTKH
0030p MakCHUMaJbHOI'O KOJIMYECTBA JOCTYMHBIX MyOJMKAIMil [0 3aJJaHHOM Teme, ¢ dIIeMeHTaMu
COITOCTAaBUTENIFHOTO aHali3a JaHHBIX MaTepHaJioB M C TOCICIYIOIMMH BbIBOJaMH. [lpum
IpOBEIEHUN 0030pa JI0JDKHA NPOBOJUTHCS W HCCIeloBaTelbckas padboTa, HO 00BeM ee
OTpaHUYCH, TaK KaK aHATM3UPYIOTCS YK€ CICTaHHbIC MPEIbITYIIMH UCCIIE0BATEIISIMU BBIBOIBI
U B CBS3U C HEOOJBIIUM 00bEMOM HaHHOH (opmbl paboTsl. IlpenojaBarens peKOMEHIyeT
JUTEPaTypy, KOTOpasi MOXKET OBITh HCIIOJIb30BaHa ISl HAIMMCAHUS pedeparta.
PaGora BeimonHsieTcss Ha KoMmbtoTepe (rapautypa Times New Roman, mpudt 14) uepes
1,5 uHTepBasia c MONSIMU: BEpXHee, HUKHee — 2; jeBoe — 3; mpaBoe — 1,5. OTcTyn mepBoi
cTpoku abzana — 1,25. CHocku — mocTpanuuHble (mpudT 12), uX Hymepauus AODKHA OBITh
CKBO3HOH 1O BceMy TeKCTy pedepaTta. Hymeparus cTtpaHui] 10pKHA OBITH CKBO3HOM (HOMED HE
CTaBUTCS Ha TUTYJIBHOM JIMCTE, HO B OOIIEM KOJIMYECTBE CTPAHHUI] YUYUTHIBAETCs). TaOauubl u



PUCYHKH BCTPaWBAIOTCS B TEKCT pabOTHI, MX HyMepamwus JODKHA OBITh CKBO3HOW IO BCEMY
pedepary. OHU Bce JODKHBI MMETh Ha3BaHHE U B CaMOM TEKCTe pedepara Ha HUX JO0JDKHA ObITh
CCBUIKA.

OOmiee KOMMYECTBO CTpaHUI] B pedepare, 0e3 ydera MNPHIOKEHHHA, HE JOJDKHO
npeBblaTh 15 cTpaHuil. 3HAYUTEIHHOE MPEBBINICHUE YCTAHOBICHHOTO O0beMa SBISETCS
HEJIOCTaTKOM pabOThl M YKa3bIBaeT Ha TO, YTO CTYACHT HE cymell OoToOpaTh W mepepadoTarh
HEOOXOUMBIN MaTepuan. B MpuIoKeHUH MOMEIAIOT BCIIOMOTATEIbHBIC WIIA JOMOJHUTEIbHBIE
MaTepHalibl, KOTOPBIE 3arpOMOXIAIOT TEKCT OCHOBHOW 4YacTH pPa0OThI (TaOJHIIBI, PUCYHKH,
KapThl, rpaduku, HEOMyOIMKOBAHHBIC NOKYMEHTHI, MEepenucka u T.1.). Kaxmoe mpuiiokeHue
JOJDKHO HAYMHATBCS C HOBOW CTPAHMIBI C YKa3aHUEM B IIPaBOM BEPXHEM VINIy CJIOBa
«[Ipunoxenue», UMETh HOMEP U TEMATHYECKH 3aroyioBok. Ilpu Hammuuu B pabore Oolee
OJIHOTO TIPUJIOKCHHSI OHM HYMEpYIOTCs apabckumu mudpamu (6e3 3Haka «Noy), Hampumep,
«[Ipunoxenne 1». Hymepamus CTpaHWIl, Ha KOTOPBIX NAIOTCS MPWIOKCHHS, ITOJDKHA OBITh
CKBO3HOM U MPOJI0DKAThH OOIIYI0 HyMEPAILUIO CTPAHHUI] OCHOBHOT'O TEKCTA.

Kputepuu onennBanus:

-[Tonnora m rayOMHA M3II0KEHUS OTBeTa (YCBOCHHBIE TEOPWUH, MOHATHS, (akThl) — 1
Oan;

-Jloruka uznoxeHus: matepuaia — 1 6amr;

-IIpuMepsl UCTIOIB30BAaHUS ONMUCAHHBIX SBJICHUM U TIpoieccoB — 1 6ai;

-Mcronp3oBaHue TpH TOJATOTOBKE OTBETAa HA BOMPOC JOMOJHUTEIBHBIX HCTOYHUKOB
uHpopmaruu — 1 6amr;

-Odopmienne pabotel — 1 Gam.

«3aureHo» - 3 Oaa u doee;

«He 3auteHo» - meHee 3 GaioB.

7. IlepeyeHb OCHOBHOI M 1ONIOJHUTEJIBLHOM y4eOHOM JIUTEPATYPhI
7.1. OcHoBHas1 JUTEpaTypa

1. Yennen FO.I'. ['eoxumus okpyxaromieil cpenbl: ydeOHOe mocoOue ans BY30B. — 2-€
u3n.,, wucnp. W gon. — MockBa: MzparensctBo  Opaiir, 2020. - 146 c.
https://urait.ru/viewer/geohimiya-okruzhayuschey-sredy-448335#page/2

7.2. lonoTHUTEIbHAS JIUTEPATYPA

1. berunHCckuit B.A. T'eoxumusi mpoOIECCOB aHTPONMOTEHHOTO TOYBOOOpa3oBaHUs. /
['eoxumus TeXHOTE€HHBIX MpoueccoB. — M.: Hayka, 1990. — C. 104 — 109.

2. I'mazoBckas M.A. T'eoxumusi TPUPONHBIX W TEXHOTEHHBIX JaHamadro. M.:
Bricmasg mkomna, 1988— 328 c.

3. Teoxumus okpyxaromeii cpensl. / FO.E. Caer, b.A. Pesuu, E.Il. Slaun u op. — M.:
Henpa, 1990. — 335 c.

4. No6poBonwsckuii B.B. OcHoBbl O6noreoxumuu. — M.: M3a.tp «Axamemusi», 2003. —
400 c.

5. EnnateeBckuii [1.B. ['eoxumusi MUTpaliMoHHBIX MOTOKOB B NMPUPOAHBIX U MPUPOIHO-
TEXHOI€HHbIX reocucremax. — M.: Hayka, 1993. — 253 c.

6. UBneB A.M. buoreoxumus. — M.: Beicmi. mk., 1986. — 127 c.

7. KoBanbckuit B.B. 'eoxumudeckas sxomnorus. — M.: Hayka, 1974. — 298 c.

8. Pesuna O.A. JlaGoparopHbie paboThl 0 Kypcy «[eoxumus maHAmadToBY: yd4eOHO-
METOAMYECKOe Mocodue JUIsl CTyIeHTOB crenuanbHoctu «leorpadus» / Uza-so Cmonl'V, 2011.
—60c.

9. Dkoreoxumusa ropoxackux danmmagprtos / Ilox pea. H.C. KacumoBa — M.: Uzn-Bo
MI'V, 1995. -336c.

Cnucok yueOHO-MeTOAMYeCKHX Pa3padoToK sl CTY/IeHTa

KonTtypHBbIe KapThl pa3HbIX TeppuTopuii (husmdeckas kapra Mwupa, pusznueckas xapta
Poccun, kapTel MaTepUKOB) B AIIEKTPOHHOM BHJIE.


https://urait.ru/viewer/geohimiya-okruzhayuschey-sredy-448335#page/2

7.3. [lepeyenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«HTepHeT»

1. Bcemwupnas reorpadus (http://www.wgeo.ru)

2. Munucrepctso [Tpupoansix Pecypcos u Dxonoruu Poccuiickoit @enepanuu
(Www.mnr.gov.ru)

3. Dxonorwus - Anmunuctpanus CmoneHckoi ooactu (https://www.admin-
smolensk.ru/our_region/ekologiya)

4. T'eoxuMmus okpyxarolen cpenpl. ['eonornueckuii mopran
GeoKniga(www.geokniga.org/books/3473)

5. Kadenpa ¢pusnueckoii reorpaduu u nanamadToBeaeHus reorpadguyeckoro pakyapTeTa
MI'Y um. M.B. Jlomonocosa - http://www.landscape.edu.ru

6. Uucruryr reorpaduu PAH - http://www.igras.ru

Huctutyt reorpaduu CO PAH umenu B.b. Couassr - http://www.irigs.irk.ru

8. Bcemupnas reorpadwus - http://www.wgeo.ru

~

8. MarepuanbHO-TeXHHUYECKOE oO0ecredyeHHe
YuebHble ayIUTOPUH JUIs IPOBEAEHUS YUeOHbIX 3aHATUH - Kopmyc Ne 1, aya. 61: HoyrOyk HP
530 CM-530, mpoexrop Vivitek J1557W, skpan HacTeHnHbIii ProScreen.
[ToMerieHnue a1 caMOCTOATENIBHOM paboThl - yu. kopryc Ne 1, ayn. 26: yueGHas mebens (30
IIOCA/IOYHBIX MECT), KOMIIBIOTEPHbIM KJIacC € BbIXOJOM B ceTb MHTepHeT (17 KOMIBIOTEPOB),

npuntep HP Deskjet 1280, ckanep EPSONGT1500 A3.

9. IlporpamMHoe obecrieyeHue

Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nurieH3us
66975477 ot 03.06.2016 (6eccpouno).

O6yuatomumcst obecniedeH npoctyn k OBC «HOpaiity, DbC «IPRbooks», moctym B
AIIEKTPOHHYI0 HH(POPMAIIMOHHO-00pa30BaTEIbHYI0 Cpey YHUBEPCHTETa, a TaKkKe JOCTYN K
COBpPEMECHHBIM HpO(i)eCCI/IOHaJ'II)HI)IM Oazam AJaHHBIX U I/IH(bOpMaIII/IOHHI)IM CIIpaBOYHBIM
CUCTEMaM.
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