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1. MecTo nucuunuHbl B cTpykrype OIT

Juctumumaa b.1.B.J1B.05.02 «buoreoxumus» OTHOCHUTCS K TUCHUILIMHAM I10 BBIOOPY

YacTH,

dbopMupyeMOil  ydacTHUKaMH OOpa30BATENbHBIX OTHONIEHWUH 10 HAMpPaBJICHUIO

noarotoBku 44.03.05 «Ilemarornyeckoe oOpa3oBaHHEY.

s ocBoenwmst nucuuiuivabl b.1.B.JIB.05.02 «buoreoxumus» CTyIeHT JOKEeH 001a1aTh
0a30BbIMH 3HAHHUAMH, YMEHUSMU U HABbIKAMH, IOJIYYCHHBIMH B pE3yJbTaTe H3yUYCHUS
MPEIIIeCTBYIONUX JUCHUIUINH, Takux Kak «['eomorus», «['eorpadus moYB C OCHOBAMHU
nouBoBeAeHus» U «Kaprorpadus ¢ ocHoBamu Tornorpadum.

VYuebnas mucummuimHa «b.1.B.JIB.05.02 «buoreoxumus» mnpenycMaTpuBaeT H3y4eHHE
XUMHYECKHX CBOMCTB M XapaKTEPUCTHK JaHAMAPTOB, OCOOEHHOCTEH MHUIPAallUd XUMHUYECKHX

BCHIICCTB.

OcBoenue kypca b.1.B.JIB.05.02 «buoreoxumus» odecrieunBacT CTYJACHTOB 3HAHHIMH,

H€O6XOI[I/IMBIMI/I 1 BOCHPUATHUA TMOCICAYIOIIUX JUCHUIIIIMH, TaKHUX KakK

«Duznueckas

reorpaq)m[ MAaTCPUKOB U OKCAHOB, «Dusznyeckas reorpa(bm{ POCCI/II/I)), «MeTtoauka 06y‘IeHI/IH

reorpaumn» u ap.

2. [lnanupyemble pe3yJibTaThl 00y4eHHs MO TUCHHUILIMHE

Komnerennus

Nuankaropsl JOCTUKEHUS

CnocobeH wuc-
Hay4YHBIC
[PUMEHSTh

IK-5.
0JIb30BaTh
3HaHUA W
COBPEMEHHBIC  METO/IBI
00paboTKH, aHamu3a |
CHUHTE3a TIOJIEBOM, MPO-
W3BOJCTBEHHOW U Tabo-
paTopHOM Oouosoru-
yeckoil WH(pOpMaIMU B
nporecce  GopMHUpPOBa-
HUS TPEIMETHOW KOM-
MEeTeHIIMH  00Yy4YaroIu-
XCs B pamMKax pea-
JIN3aIUA OCHOBHOM
o0meo0pa3oBaTenbHON
MIPOrPaMMBI

3HATB: COBPEMEHHBIE METOJbI U IMOAXOAbl TEOPUH HBOJIOLIHH;
OCHOBHBIC 3TaITbl YBOJIONMOHHOTO CTAHOBJICHUS (payHbI )KUBOTHBIX U
pacTeHHii; OCHOBHBIC ATAallbl MOHHUTOPUHIOBOW PabOThI, MHAMKAIUS
COCTOSIHMSI OKPYXKAIOIIEH Cpenbl € TOMOIIbI0 OHOJOTHUYECKHUX
00BEKTOB; pasHOOOpa3ue U 3aKOHOMEPHOCTH PacCHpeeNieHuUs )KUBBIX
OpPraHU3MOB Ha 3EMHOM ILIape.

YMeTb: OpPUEHTHPOBATHCS B  PA3IUYHBIX  KJIACCUYECKUX H
COBPEMEHHBIX HANPABICHUSAX W3YYCHHS] TICHXUKA W TIOBEJICHUS
KUBOTHBIX; aHATU3UPOBATH U COMOCTABISATH MEXKAY COO00M (paKThl U
WX  TEOPETUYECKHUE  HWHTEPIPETANNU;  BBIABIATH  MPUIHHHO-
CIIEJICTBEHHBIC CBSI3U MEX]Yy SBIECHUSMHU; CBOOOJHO OMNEPUPOBATH
OCHOBHBIMH TIOHATHSIMUA M KaTETOPHUSMH, W3JIaraTh, UCIOJIb30BaTh U
aHAM3UpPOBaTh 0a30Byl0 UWHGOpMALMIO B OOJACTH OCHOBHBIX
HaIpaBJICHUN OMOJIOTHUECKUX HayK; MIPUMCHSITh
€CTeCTBEHHOHAyYHbIe 3HAHUS B Yy4yeOHOW H TpodhecCHOHATBHOM
NEATCNIbHOCTH,  IUIAHUPOBAaTH W TPOBOJUTH  OMOJOTHYECKHE
OKCIIEPUMEHTHI, a TaKXKe aHaTU3UpOBaTh M HMHTEPIPETUPOBATH UX
JTaHHbIE.

Baanerb: Meromamu oTOopa M aHanmM3a OWOJOTHYECKUX TPo0;
METOJMKOH  MOpP(OJOTHYECKOrO0  OMUCAaHUS U HCCIETOBAHUS
OMOJIOTHYECKNX OOBEKTOB; HABBIKAMHU TPOBEICHUSI OMOJIOTHUYECKUX
WCCIIeIOBaHU B JaOOpaTOPHBIX U TMOJEBBIX YCJIOBUSAX; HABBIKAMH
aHanu3a U 0000meHns HHPOPMAIMH, TEXHOJOTHUSIMHU pabOTHl C
uHpopmanueldr B TI00ATbHBIX KOMITBIOTEPHBIX CETSIX; OBIIAJCHHE
HaBBIKAMHU aHaJIM3a TOCJCJACTBHNA JCITENLHOCTH BUAa UenmoBek Ha

MPUPOJLY U COLIUYM.




ITIK-6. Criocoben
UCIOJIb30BATh HAYYHBIC
3HaHMA B 00J1aCTH
XMMUH, BIAJCTh
HaBBIKAMH OITBITHO-
JKCIIEPUMEHTAIBHON
JEATEILHOCTH 110 XUMHHU
B IIporiecce
hopmMupoBaHHS
IIPEAMETHON
KOMITETCHIIUH
o0yJaromuxcs B paMKax
peann3anuy OCHOBHOU

3HaTh: OCHOBBI  OOINEH, HEOPraHMYECKOW, OPraHUYECKOM,
(bu3nUecKoil, MPUKIAAHON M OUOIIOTUYECKOW XUMHUHU, XUMUYECKOU
TEPMOJIMHAMHKH ¥ XUMHH BBICOKOMOJICKYJISIPHBIX —DJIEMEHTOB;
OCHOBBI DJICKTPOXUMHUU; XUMUISCKOW KMHETUKU M KaTalan3a; OCHOBBI
KOJUIOWJTHON XUMHH, CTPOCHHE W CBOWCTBA JHOQWIBHBIX CHCTEM;
TEOPETUYECKHE  OCHOBBI  NPENOJaBaHWs  XHWMHH;  OCHOBBI
AQHAJTUTHYECKOW XUMHH, METOJIbI KAYECTBEHHOTO U KOJUYECTBECHHOTO
aHaJN3a, OCHOBBI HEOPTaHMUECKOTO U OPTaHUYECKOTO CUHTE30B.
YMeThb: MOHUMATh, H3JIaraTh U KPUTUYECKHA aHAIM3HPOBATH 0A30BYIO
nH(pOPMAIHIO B 00JIACTH XUMHUU;

WCIIOJIh30BATh TCOPETUICCKUE 3HAHHS Ha TIPAKTUKE JIJIs1 000CHOBAaHUS
XUMHAYECKHX U XUMHUKO-TEXHOJIOTHIECKUX MPOIIECCOB; UCTIONb30BAThH
3HaHUE CBOMCTB XUMHUYECKUX AJIEMEHTOB, COCJIMHEHUI 1 MaTepUAIOB
Ha HMX OCHOBE JUIsl PEIICHHWs MNPAaKTUYECKHX 3anad B Oyaymien
poeCCHOHATILHOM JEATEIbHOCTH; TUTAHUPOBATh, OPTraHU30BBIBATH U
MIPOBOJIUTH SKCIIEPUMEHTAIBHYIO padOTy B 00JIACTH XUMHH.
Baaners: MeTonamu oOpabOTKH, aHAIM3a U CHHTE3a J1a0OpATOPHOM
XUMHUYECKOH HH(OpMAIMK, HABBIKAMHU IPOBEICHUS XHUMHUYECKHUX,
(U3HKO-XMMHYECKHUX, CTEXHOMETPUYCCKUX pACUYCeTOB W PEIICHUS
XMUMHUYECKHX 33]1a4 BCEX THIIOB U CTEIICHEH CI0XHOCTH, METOJIaMH U
MpUEMaMH TTOCTAHOBKH M BBITIOJIHEHUS SKCTIICPUMEHTA JUISI U3YICHHUS
XUMHAYECKHX CBOMCTB, KOJIMYECTBEHHOTO M KaYECTBEHHOI'O aHaIM3a
Pa3IMYHBIX BEIIECTB B JIAOOPATOPHBIX YCIOBHAX; METOJAMH CHHTE3a
XMUMHUYECKHX BEIIECTB U OLICHKU MX CBOWCTB.

o0mieo0pa3oBaTeIbHON
POTPaMMBbl

IK-8. Crniocoben
WCTIOJB30BaTh  HAYYHEIE
3HaHUs B oOinactu
reorpaduu,  TEOJOTHUH,
KapTorpapuu

B TIpo1iecce
¢dbopmupoBaHus
MIPEAMETHOMN
KOMIIETEHINH

oOyJaroluxcs B paMKax
peanu3anui OCHOBHOU
o01ieo0pa3oBaTeabHON
IIPOrPaMMBI

3HaTh: OCHOBHBIE CBOICTBAa M OCOOEHHOCTH Kaprorpaduyeckux
MPOU3BEICHUM, WX KIACCU(DUKAIINIO; OCOOECHHOCTH H300paKeHUs
cepuyeckoil TOBEPXHOCTH 3eMJM Ha IUIOCKOCTH, NPUMEHEHUE
pa3NUYHBIX KapTorpauyeckux TMPOeKIWd B 3aBUCHMOCTH OT
MaciTaba, Ha3HAueHUs, TEMAaTHUKU KapT, 0XBaTa TEPPUTOPUHU U Jp.;
O0COOEHHOCTH KapTorpaduueckoil reHepanusaiyu, MpoBOJIUMON Ipu
COCTAaBJIEHMM KapT pa3IUYHBIX MO MacmTaly, Ha3HAuYeHHUIo,
TEMaTHUKH,  OCOOEHHOCTSIM  KapTorpagupyemMoill  TEppUTOPHH;
OCHOBHBIE PpE3yJIbTaThl COBPEMEHHBIX HCCII€OBaHUI B 001acTu
METEOPOJIOTUH, KIMMATOJIOTUH, THAPOJOTHH, TeoMmopdororuu,
na”amadToBeIeHUs; TEOPETHUECKUE OCHOBBI JAMHAMHUYECKOW W
UCTOPUYECKOW  TEOJIOTMH,  MMHEpPAJOrMM U meTporpaduu,
MAJICOHTOJIOTUN; OCHOBHBIE MOP(OIOTHYECKHE TPU3HAKK TIOYB
Pa3NUYHBIX TPUPOJHBIX 30H; OT/AEIbHbIE BOAHBIE, BOJHO-(DU3NYECKHE
1 OHMOXMMHYECKHE CBOWCTBA TII0YB; pE3YJIbTAaThl COBPEMEHHBIX
JOCTIDKEHUHM — nmaHamadToBeleHHUs;  METOAMKY  JaHAA(THBIX
WCCIIEIOBAHHIA; ITyTH MPAKTHYECKOTO MCIIONB30BaHUS JaHAITA(QTHRIX
UCCIIeIOBaHM;  reorpaduuyeckue  MOHATHS,  CYIIHOCTb U
3aKOHOMEPHOCTH  Treorpa)M4eckux  TpOIECCOB W SIBJICHUU
¢uznueckoii reorpadun Poccun, MaTepukoB U OKEaHOB, MPUPOIHBIE
0COOEHHOCTH TEPPUTOPHUATBHBIX U AKBAIBHBIX KOMIUIEKCOB BBICIINX
paHroB (OkeaHbl, MaTepUKH, (U3HMKO-Teorpauyeckue CTPaHbl);
reorpauecKkue  TOHSATHS, XapaKTepHbIE W  OTIUYUTEIHHBIC
COLIMAJIbHO-9)KOHOMHUYECKUE YepThl OCHOBHBIX pernoHoB Poccum u
CTpaH 3apyOeXHOTO MHUpPA, THUIIOJOTHIO CTPaH MHpPA. TEOPETHYECKUE
OCHOBBI 3THOreorpa¢puu © reorpaduu pEIUTHi; OCOOCHHOCTH
OCBOCHHSA U MU3YUEHHUS PA3JIUYHBIX PETHOHOB MUpA, BKJIAJ U3BECTHBIX
MyTENIECTBEHHUKOB U HCCIeI0BaTeleld B Ipolecc reorpaduyeckux




OTKPBITUI; OCHOBBI TOIIOHUMMKH, KJIACCU(PUKALNIO reorpaduuecKux
Ha3BaHUH, OCOOEHHOCTH  TOIMOHMMHUU MAaTEPUKOB U OKECAHOB;
coJiepKaHue (pyHAaMEHTAIbHBIX Pa3JesIoB MOJIMTUYECKOH reorpapuu
B 00BbEMe, HEOOX0IUMOM /1715 TPO(PECCHOHANBHOM A TeTHHOCTH.
YMmers: BBISIBIIATh 3aKOHOMEPHOCTH, B3aUMOCBSI3H u
B3aMMO3aBUCHMOCTH MEXAy KapTorpapupyeMbiMi OOBEKTaMH U
SBJICHUSIMU; IPOBOJUTH AHAIM3 M OLEHKY KapTorpapuueckux
MPOU3BEACHNH; TOHUMATh 3aKOHBI, YIPABIAIONUE NPUYHHAMHI
U3MEHEHMsSI METEOpPOJIOTUYECKUX HJIEMEHTOB M SBJIEHUI IOrOJbl,
ONpeNeNIATh HM3MEHEHUST B THJIPOJIOTMYECKOM PEXHME BOJHBIX
00BEKTOB, JUHAMUKY reoMop(oIOrHYECKUX IPOLIECCOB,
0COOEHHOCTH M 3aKOHOMEPHOCTH  reorpau4eckoil 000JI0YKH;
IIOHMMAaThb, U3JaraTb W KPUTUYECKU AaHAJIM3MPOBATh 0a30BYIO
nHpOpMAIHIO B 00JaCTH T'€OJOTUH U HMCIIOIB30BATh TEOPETHUECKUE
3HaHUS Ha I[PaKTHKe,  aHAJIW3UPOBaTh HAyyHble  HCTOYHUKH,
MOCBAMIEHHBIE TpOOJeMaM TOYBOBEACHUS M Teorpaguu IOYB;
IPOBOJUTH OIMCAHWE IIOYB PA3JIUYHBIX THIIOB U TIE€HE3UCa;
OTIPENIeNIATh MPOCTEHIIINEe CBOWCTBA MOYB; MPOBOIUTH JaHImA(THOE
KapTHPOBAaHUE; COCTABIISATH KOMIICKCHYIO (PM3UKO-TeOrpahuIecKyro
XapaKTepUCTUKY IMPUPOAHBIX 30H, (PU3NKO-Teorpauyeckux cTpaH Ha
OCHOBE aHaJM3a KapT W reorpa@uuecKoil JIMTEpaTyphl; HW3JIaraTb U
KPUTUYECKH aHAJIM3UPOBATh UHpOPMaLIKIO UCTOPUKO-
reorpa)uuecKoro Coaep KaHus;, Ha OCHOBE aHAJIM3a reorpadguyeckoi
nHGOpMallUK OLIEHUBATh M MPOrHO3UPOBATH COCTOSHUE MPHUPOJIHO-
TEPPUTOPUANBHBIX M aKBAIBHBIX KOMILJIEKCOB Mwupa, Poccun,
aJlanTUPOBaTh HAay4HbIE WJI€W, KOHIENLUHU, TEOPUU ISl YCIIEIIHOTO
npenojaBaHusi B 1IKojie ydeOHoro mipeamera «leorpadusiy;
MOHMMAaTh, U3JaraTb W KPUTUYECKU AaHAJIM3HPOBATh 0a30BYIO
nH(pOpMaIKIO B 00JIaCTH SKOHOMHUYECKON U COLMaNbHON reorpadum,
UCIOJb30BATh TEOPETUYECKHE 3HAHMS Ha IpaKTHKE; BBIABIATH
o0IIre 3aKOHOMEPHOCTH Pa3BUTHs TEPPUTOPHAIBLHON OpraHU3aIlNH
XO3SICTBA; TMPOTHO3MPOBATh OCHOBHBIE  TEHJACHIMU pPa3BUTHUSA
OTAETBHOTO TPOU3BOJCTBA, OTPACIU, MEXKOTPACIEBOTO KOMILIEKCA;
aHAJM3UPOBaTh TONOHMMUYECKHE (aKThl M SABJICHHUS U HUX pOJb B
TOIIOHMMHUH; PEaTM30BbIBATh y4eOHBIE TPOTpaMMBI 0a30BBIX U
9JIEKTUBHBIX KYPCOB, CBSI3aHHBIX C IOJUTHYECKOW reorpadueil B
pa3IMYHBIX 00Pa30BaATENBHBIX YIPESKICHUSIX.

Buanerb: HaBbIKaMM M YMEHHMSIMHM TPOBEICHHS M 0OpabOTKU
MPOCTEUTITHX METEOPOJIOTUICCKHUX, THIPOJIOTUIECKUX "
reoMopQoJOrMYecKuX HaOMIOJeHUH, JalbHEeHIero aHaau3a |
CHCTEMATH3allY TIOJIyYE€HHBIX pPEe3yJbTaTOB; HaBBIKAMH DPaOOTHI C
KapTorpaMueckuM  MaTepuajoM; METOAMKOW  JabopaTOpHBIX
WCCIIEeIOBAaHHH MOYB; HaBBIKAMHA aHanm3a pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHHUKOB B (PU3MUECKOW, HKOHOMMYECKOH,
COLIMAJIbHOW MW TOJUTHYECKON reorpauu; HaBbIKaM pabOTBI CO
CTaTUCTMYECKUMHM MaTepuaiaMu; HaBBIKAMU CaMOCTOSITEIbHOTO
(hOpMHUPOBAHUS CTATUCTHUYECKUX 0a3 TAaHHBIX MO OTJCIHHBIM TEMaM H
peruoHam, CO3/1aHUs U aHaJIM3a COLUATbHO-3KOHOMUYECKUX KapT IO
peruonam Poccuu, comocTaBieHHs UX MEXIY cOOOW W BBISIBICHHS
3aBHCUMOCTH MEXAY SIBICHUSAMH, OTOOpaKaeMbIMU Ha 3TUX KapTax;
HaBblKAMH U NpUEMAMHU, HEOOXOAMMBIM  HMHCTPYMEHTapuem
KOMILIEKCHOTO 3THOTpa(pHUECKOro TEPPUTOPUATBHOTO UCCIIEIOBAHUS




U HCTOPHKO-TeOrpapuueckoro aHaim3a; HaBBIKAMHU pealH3aliu
KpaeBeIYEeCKOT0 M0IX0/1a, HABBIKAMH CAMOCTOSTEIILHON pabOTHI.

3. Conep:kanue QM CHUATIINHbBI

OOm1ast reoxuMuYecKas opranuzanus onocdeps.

XUMHYECKUH CcOCTaB 3eMHOM KOpel Kak (aktop Ouochepsl. OcoOEHHOCTH
pacmpeseNieHuss XUMUYIECKIX 3JIEMEHTOB B 3eMHOW Kope. JKuBoe BemiectBo. CocTaB >KHBOTO
BellecTBa. 3HAYEHUE MUKPORJIEMEHTOB. buonoruueckuil KpyroBopoT XMMHUYECKUX DJIEMEHTOB.
buokocTtHas cucrema ruapocdepsl. BausHue 6MOreoXuMHYecKol AesITeIbHOCTH OPraHu3MOB Ha
coctraB  MupoBoro okeaHa. (OCOOEHHOCTM TI'E€OXMMHUHU TOBEPXHOCTHBIX BOJ|  CYIIH.
Tpanchopmanus TE€OXHMHYECKOTO COCTaBa IMPHUPOJHBIX PACTBOPOB HA KOHTAKTE PEYHBIX U
OKeaHM4eckux BoJ. buoreoxumus razoBoil oOosouku 3emiu. ['eoxumus u Ouoreoxumus
a’po3oiield. 3HaueHUE aTMOC(HEPHOrO0 MAaCCOIEPEHOCa BOIOPACTBOPUMBIX (HOPM XUMHYCCKHX
aneMeHToB. buoreoxumus mnenocdeprsl. Opranuueckoe BeuiecTBo nenocdepsl. Poiab mouBbl B
PETYJIMPOBAaHUM  YTIICPOA-KUCIOPOJAHOTO MaccooOMeHa B Ouochepe. buorecoxmmmdeckas
TpaHcopmMalliss MUHEpaJILHOTO BellecTBa neaocdepsl. Pacnpenenenre paccesHHBIX JIEMEHTOB
B miegocdepe.

I'mobGanbHbIe OMOTEOXUMHYECKHUE [TUKIIBI.

[{ukiel MaccOOOMEHHA W pacmlpeelieHHe Mace XMMHYECKHX 3JIEMEHTOB B Ouocdepe.
[{ukiel 5IEMEHTOB, MOCTYNUBIIMX B Ouocdepy B pe3ynbrare Aerazalud MaHTuu. ['nmobanbHbIe
[UKIIBI YTIIEpoa, KUCIOpoaa, cephl u a3ota. OOIme YepThl IUKIOB M PACIPEICICHHUS Macc
JEra3upOBaHHBIX AJIEMEHTOB. L[UKIBI 37€MEHTOB, MOCTYNUBIIMX B Ouocdepy B pe3ynbrare
MOOMIM3aIlluU U3 3€MHOW KOpHI. [ 7100aIbHBIC IUKIIBI KaJIbIWs, Kaius, KpeMHus u (ocdopa.
OOmue uepThl LUKIOB U paclpeleleHHs] MacC BBIIIENOUYEHHBIX O3JEMEHTOB. LIMKIbI
MaccoOOMEHa TSKEJBIX METaIOB. [ 100abHbIe IIUKIIBI CBUHIIA M ITUHKA. OOIIHMe YepThI IIUKIIOB
U pacrpeie]IeHHs Macc TSHKENbIX METaIIoB B Onocdepe.

buoreoxumus MpUPOIHBIX 30H.

30HaIBHOCTh OMOTCOXMMHYECKHX MPOIECCOB. bHOreoxumus MOMSPHOTrO TMosca.
bruoreoxumusi 1mosica BHETPONUYECKHX JICCOB. BHOTEOXMMHS BHETPOIMYECKUX CTEMeH U
nycThIHb. broreoxumus Tponuueckoro nosica. OcCoOEHHOCTH OMOTE€OXHUMHHU MOPCKHX OCTPOBOB.

Jedopmariust IpUPOTHBIX OMOTCOXHMMHYECKUX IHUKIIOB XO3SHCTBEHHOU NEATEIBHOCTHIO
YyenoBevecKoro oomecTa. JIokanbHbIe aHTPOMOTEHHBIE OMOT€OXMMHUECKUE aHOMATTUU TSHKEIBIX
METAJIJIOB.

5. TemaTu4yeckuii mJiaH

DopMbl 3aHITUI
Ne H Bcero
/n aMEHOBaHUE TEM U Pa3JIeIiOB (aacos) JTaGopatop | CamocTosTers
Jlexuun
HBIE ast pabota
1 OO0mass reoXuMHUYECKass OpraHU3alUs 3 1 9
" | Guochepsl.

XUMHYECKHHA COCTaB 3€MHOU KOPBI KaK

2, P 10 2 4 4
dbaxTop OGuocepsl.
XKusoe BemecrBo. CocraB XHUBOIO

3. B 12 2 6 4
BEIIECTBA.

4. | buokocTtHas cucrema rusipochepsl. 8 2 4 2
buoreoxumus razoBou 000JI0UKH

5. 12 2 6 4
3emn.

6. | buoreoxumus negocgepsl. 13 3 8 2

7 I'moGanpHBIE OMOr€OXUMUYECKUE 4 5 i 5

" | OUKJIBL.




DOpMBI 3aHATHN
Ne Hame o . Bcero
/a dUMCHOBAHHUC TCM 1 Pa3/ICNOB (4acoB) Jla6oparop | CamocTosTensH
Jlekuun
HBIC ast pabota
8. | buoreoxumus MpUPOTHBIX 30H. 10 2 4 4
Htoro 72 16 32 24
5. Buabl y4eOHoii 1eATeJIbHOCTH
OO6yuenue 1o Kypcy «broreoxumus» CTpOUTCsS HA OCHOBE JICKIIMOHHBIX U J1a00paTOPHBIX
pabor.

Jlexnum.

Jleknusa 1. O0masi reoxumudeckasi opranusanus 6mocdepsl. (1 uac)

O6bekt u mpenMer OuoreoxuMuu. OCHOBHBIE JTallbl PAa3BUTHS T'COXUMHYECKHX
JTaHAIIaQTOB HA MPOTSHKEHUH T€0J0ruYecKor ucropun 3emiid. Metobel uzydenus. [IpuknagHoe
3HaYEHHUE PE3yNIbTaTOB HCCIEA0BAHUS OMOTCOXUMUH.

Jlekiusi 2. XuMHYeCKHii cOCTaB 3¢eMHOI KOPbI Kak (hakTop 6uocdepsl (2 uaca)

Cpennuii XMMHMYECKMH COCTAaB 3€MHOW KOpbl M MOHATHE O Kiapkax. OCHOBHBIE
3aKOHOMEPHOCTH COOTHOILIEHUS JIEMEHTOB B 3eMHOU Kope. OOpa3oBaHME U pacIpOCTpPAHEHUE
XUMHUYECKHX JJIeMEeHTOB. (DOopMbl HaXOXKIEHUS XUMHUYECKHX OJJIEMEHTOB B 3E€MHOIl Kope.
['maBHBIC, THIOMOP(HBIC ¥ PACCESIHHBIE XUMUYCCKUE dJIEMEHTHI. BUIBI MUTpAlid XUMHYECKHUX
aneMeHToB. ['eoxumuueckas ¢Gopmyna siaemeHTapHoro nanmmadra. ['eoxummueckas
HEOJHOPOJIHOCTh 36MHOM KOpBI. 3HAYECHUE T€OXUMUYECKOTO MTapaMeTpa «KJIapK KOHIICHTPALIUM.

Jlexuus 3. )Kupoe BemecrBo. CocTas sKHBOro Bemecrsa. (2 uvaca)

XUMHUYECKUN COCTaB YKMBOT'O BEIECTBA IUJIAHETHI. Y CTAHOBJICHUE BEJIMYMHBI KJIApKOB
JKUBOTO BeIECTBA. BapuaHThl BBIpaXKEHHs] XUMHYECKOTO COCTaBa OMOJIOTHYECKHX OOBEKTOB.
3onbHBIE dJEMEHTHI. PaccesHHble d37eMeHThl. MUKpOdIeMeHTsl W UuX (u3uosorudeckas
3HAYMMOCTD B JKMBBIX OpPraHM3Max. XUMHUUYECKUM COCTaB OTAEIbHBIX OPIraHU3MOB.

buoreoxumudeckue  mapameTpbl,  ONPEACNAIONIME  OCOOCHHOCTH  COJIEpP>KaHUs
XUMUYECKHX DJIEMEHTOB B oOpraHusMax. OpraHu3Mbl-KOHUIEHTPATOpPbl M JEKOHLIEHTPATOPHI.
buoreoxumuueckuit 6apbep.

Konnenmus Ouochepsr B.M. Bepnanckoro. buosornueckuii KpyroBopoT XHMHYECKUX
arieMeHTOB. BakHellne reoxuMUYecKkre Mapamerpsl JaHamadra — Ouomacca W €xeroaHas
nponykuus. IlsaTe rpynn aHamadToB OTIWYAIOMIUXCS BETUYMHOM OMOMACCHI M €KETOJIHON
MPOIYKLIHH.

NHTeHCUBHOCTH OMOJIOTUYECKOTO TOTJIoeHus. Paznuuus B BenuunHe KoddduimeHTa
OMOJOTUYECKOTO MOTJIOUICHHS Y )KUBBIX OPTaHU3MOB CYIITH U MOps. Tanaccodui.

Jlexuusi 4. BuokocrHasi cuctema ruapocdepsbl. (2 uaca)

Bognas murpanus xumuueckux 3iieMeHTOB. CoctaB MUpOBOro okeaHa — pe3yjbTaT
OMOTEOXMMHUYECKON JeATETLHOCTH OpraHn3MoB. OCOOCHHOCTH T€OXUMHUHU TMOBEPXHOCTHBIX BOJT
cymu. Tpancdopmalus TeOXUMHUYECKOTO COCTaBa MPUPOTHBIX PACTBOPOB HAa KOHTAKTE PEUHBIX
Y OKEaHUYECKHX BOJI.

[[len0YHO-KUCIOTHBIE YCIOBHUS MPHUPOAHBIX BoJ. OCHOBHBIC TPYMIBI JaHdmadra Mo
BenuuuHe pH Bogpl. llenounbie u KuCIbIe TEOXUMUYECKHE OaphEPHI.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ YCIOBHS  HNPUPOAHBIX  BOJA.  OKHUCIHUTENbHO-
BOCCTAaHOBHUTEJIbHBIE OOCTAaHOBKM JaHAMAPTOB: OKUCIHTEIbHAs, BOCCTAaHOBUTENbHAs 0e3 HoS
(rmeeBast) w  BoccraHoBuTenbHass ¢ HzS.  OkucnuTenbHBIH, BOCCTAHOBUTEIBHBIN
CEPOBOJIOPOIHBIN U TIICEBBIM T€OXUMHUYECKHE Oapbephl.

[IpyHUMI TOABMXXHBIX KOMIIOHEHTOB UM OCHOBHBIE KJIacChl BOJAHOW MHUTpAIlH.
Konnoumnas Mmurparusi, copoIus, COpOIMOHHBINA Oaphep.

Koadduurent Bognoit murpamnuu. XuMudyeckas JeHyAalusl 1 HOHHBIA CTOK.

Jlekuusi 5. buoreoxumusi ra3oBoii 060104k 3eman. (2uaca)




BoznymHas murpanus XMMHYECKHMX 3J1E€MEHTOB. [lyTHM MOCTYIJIEHMS XUMHUYECKHX
JJIEMEHTOB B aTMoc(epy M XMMHUYECKHH cocTaB aTMoc(epsl. buoreoxummyeckas 3BOIIOLMS
coctaBa aTtMoc(epsl U KHU3HEIEATSIHHOCTH OPraHU3MOB B MaccooOMeHe Ta3oB. ['eoxumus u
O6uoreoxumus a’pososieil. 3HaueHHe aTMOC(PEPHOrO0 MacCCONEPEeHOca BOJOPACTBOPUMBIX (hopM
XUMHUUYECKHX 3JIEMEHTOB.

OCHOBHBIE UCTOYHUKH MOCTYIUICHUSI XMMUYECKUX 3JIEMEHTOB B aTMOC(EpHbIE OCATKU U
nepeHoc cosieii ¢ ocankamu. Koadduuuentst atmochepHoit murpanuu. ['eoxummueckas
HEOJHOPOAHOCTh IOBEPXHOCTH CyLIH, oOpasyrouiascs IOJ AeHCTBHEM a’paibHON MuUrpanuu
XUMHUUYECKHX 3JIEMEHTOB.

Jlekuust 6. buoreoxumust nexocdepsnl. (3 uaca)

buoreoxumust menochepsl. Opranmueckoe BemecTBo mnenocdepbl. Ponb mouBel B
pEryJIMpoOBaHUU  YIJIEPOJ-KUCIOPOJHOrO MaccooOMeHa B Ouocdepe. buoreoxummueckas
Tpanchopmanms MUHEpalbHOro BemiecTBa mnenochepsl. IIpobimema BO3HUKHOBEHHS TOYB U
9BOJIIOLUS [TOYBOOOpA30BaHMUs B UCTOpUM 3eMiM. PacripeneneHue paccesiHHbIX 3JIEMEHTOB B
nenocdepe. BrmsiHMe  XO3SMMCTBEHHOW  JIEATENILHOCTHM  YEIIOBEUECKOro  oOIIecTBa  Ha
reOXMMUYECKHE LUKIbl 3JIeMeHTOB. JledhopManuu NpUpOAHBIX OHOr€OXMMHUYECKUX LIUKIIOB
XO34HCTBEHHOI  JIeATENIbHOCThIO —dejoBeueckoro oobmectBa. llemocdepa —  perymsarop
OMOre0OXMMHUECKUX LIUKIIOB TSKEJBIX METAJIIOB.

Jleknus 7. I'nodanbHble OMOreoXUMUYecKHe UKJbL. (2 uaca).

[{ukasl MaccooOMEHHa M paclpelielIeHHe MacC XMMHMYECKHX 3JEMEHTOB B Ouocgepe.
LIuKIBI 3JIEMEHTOB, MOCTYNHUBIINX B OHMochepy B pe3yibTaTe Jaeraanud MaHTHd. [ oOanbHbIe
LUKJIBI YIIIEposa, KUCIOpoAa, cepbl U a3oTa. OOmue 4epThl LUKIOB M PacHpeeseHHsl Macce
JIeTa3UpPOBAaHHBIX 3JIEMEHTOB. L[MKIIBI 3J€MEHTOB, MOCTYNMBIIMX B OWOC(epy B pe3yibraTe
MOOWIN3aLUU U3 3eMHOU KOpbl. [7100anbHbIE IMKIIBI KaJIbLUs, Kayus, KpeMHus u docdopa.
OOmue uepTbl LMKIOB U PACHpENEiIeHHMs] MacC BbIIIEJIOUYEHHBIX 3JEMEHTOB. LlMKib
MaccooOMeHa TsKeNbIX MeTauioB. [ 100anbHble IMKIIBI CBUHIA U IIMHKA. O0IIMe 4epThl [IUKIOB
U pacIpeielIeHHs Macc TSHKENbIX METaJlIoB B Ouocdepe.

Jlexuus 8. Buoreoxumusi NPUPOIHBIX 30H (2 uaca).

30HaJIBHOCTh OMOr€OXMMHYECKMX MpoleccoB. buoreoxummuss mOISpPHOro Imosca.
bruoreoxumusi 1mosica BHETPOIMYECKHX JIECOB. DHOT€OXMMHs BHETPONIMYECKUX CTENEH U
nycThIHb. broreoxumus tponuueckoro nosica. Oco0eHHOCTH OMOT€OXUMHHU MOPCKHX OCTPOBOB.

Hedopmarust npupoIHBIX OHOT€OXMMHUYECKUX LMKIOB XO3SIMCTBEHHOM NEATENbHOCTHIO
yesioBeYeckoro oouiecTra. JIokaabHble aHTPONIOT€HHbIE OMOT€OXUMHUYECKHE aHOMAIIUU TSAKEIbIX
METAJIJIOB.

JlabopaTopHbie padoThl
Tema 2. XumMuvecKkuii cocTaB 3eMHOH KOPBI Kak (pakTop 0uochepsbl.
JlaGoparopHas paborta 1
Onpeodenenue cooeprcanus jxeeeza 6 NOU8000PA3YIOULUX NOPOOAX
Konopumempuueckum memooom (4 uaca)

Ilens: M3yYUTh OCHOBHBIE OCOOCHHOCTH COJICpKAaHHUS Kele3a B TOYBOOOPa3yHONINX
MOopo/iax, TONYyYUTh TMPAKTUYECKHE HABBIKU  (DOTOKOJOPUMETPUUYECKOTO  OMpeAeTeHuUs
AJIEMEHTOB.

3aoanue 1. OnpenenuTh (POTOKOIOPUMETPUUECKUM CIOCOOOM COJEp)KaHUE >Kene3a B
OCHOBHBIX TOYBOOOPA3yIOIINUX MOPOIAX.

Ilopsadok pabomwi
1. bepyt cpenHioro npoOy kaxioro obpasua B kosnuyectBe 50 T, pa3MmenbuaroT
00JbIIIe KOMKH, OTOUPAIOT KOPEUIKH U IPOCEUBAIOT YE€PE3 CUTO C OTBEPCTUAMH | MM.
2. W3 mpurotoBiaeHHOW TakuM 0Opa3oM MOYBHI OEPYT HABECKY 5 T' M MOMEIIAIOT B

KOHHUECKYI0 Kooy o0bemoM 250 mi. 3atem npunuBaroT 50 mut 1 H pactBopa HCI. Conepxumoe
KOJIOBI TIIATENBHO B30AITEIBAIOT B TeyeHe 30 MuH.



3. [TonydeHHbIH pacTBOp (PUIBTPYIOT, U3 TOJYYEHHOM BBITSDKKU OepyT MHUIETKOU 5
MJI ¥ TIOMEIIAIOT B MEPHYIO KOJIOOUKY 00bemMoM 100 mit.

4. [TpunuBatror k B3sTOoMy pactBopy 7 — 10 wmin 25%-Horo pactBopa
cyab(poCcaTUIMIOBOM KUCIOTH. Eciiu mpu BBeleHUH CYIb(OCATULMIOBON KHUCIOTHl B PacTBOpe
HOSIBIACTCS  OCaAO0K, TO O00BEM CyNIb(OCATUIMIOBON KHUCIOTHI HYXXKHO YBEJIWYUTH [0
MCYE3HOBEHHs Ocajka (00beM peareHTta IUisl BCel MapTUU aHAIM3UPYEMBIX PACTBOPOB TOJDKEH
OBITH OJINHAKOB).

5. B kon0ouky npubasisitor 25%-Hbiii pacTBop ammuaka (NHiOH) no mosiBieHUs
craboro 3amaxa. Ilo Mepe HeHTpanu3alMU COJITHOKUCIIOTO PAcTBOpa IMOSIBUBLIASCS KpPAcHO-
duosneroBas OKpacka NEPEeXoUT B YCTOWYHUBYIO KEITOBATO-OPAHIKEBYIO OKPACKY.

6. OO0beM pacTBOpa B KOJIOE MJOBOAST JAUCTUUIMPOBAHHON BOJOH 1O METKH,
nepeMenmnBaioT 1 yepe3 5 — 10 MUH mpoBOAAT KOJIOpUMETpHUecKoe ompezeneHue. M3mepsior
ONTHUYECKYIO IIIOTHOCTH NpU 420 — 430 HM OTHOCUTENIBHO BOJIBI.

7. [Io xamuOpoBouHOMY TrpaduKy YCTaHABIMBAIOT KOHIeHTpanuio FeO3 B
pactBope.
[IporieHTHOE CoMIEpKAHKE JKele3a B TOYBE BBIYHUCISCTCS 10 (hopMmyJie:
D
X= ——F—— - 100%,
a - 1000

rne X — komudectBo Fe203, BeIpaskeHHOE B IPOLICHTAX;

D — konnentpanus Fe;0O3 B pacTBope, onpeneieHHas Mo KaIMOpoOBOYHOMY IpaduKy;

a — aJMKBOTHAs 4acTh pacTBopa, Kotopas cooTBeTcTBYeT 00,1031 r mouBbl, BHICYIIEHHON
ripu 100 — 105 °C.

3aoanue 2. OnpenenuTs KIapKu KoHLEHTpaluu (Ki) XUMHYECKUX 3JIEMEHTOB 10 JIaHHBIM
tabmuupel 1. Choenate BBIBOJ O TOM, KaKMMH MeTaylaMH oOoraiieHbl MouBbl CMOJIEHCKOU
o0nacTu.

Ilpumeuyanue. Knapk KoHUeHTpauuu d3neMeHTa (K) XapaKTepuszyeT ero MeCTHBIE
0COOEHHOCTH COZEp KaHUs U TIPEACTaBIsIET COO0M OTHOIIEHUE COJICPKAHMUS IIEMEHTA B TIOYBE K
€ro CO/IEp’KaHUI0 B 36MHOMH Kope.

Tabmuma 1
CozepsKaHue TSKeNbIX METAI0B B HouBax CMOJIEHCKOI obnacTu
S TeMeH Cpenree coneprkanue, 1-107™ % Knapx
. KOHIIGHTpAI
THI B 3eMHOH Kope (110 BUHOTpaoBy) | B 1€PHOBO-TIOASONNCTBIX MOUBAX | K.)
Mn 1000 510
Zn 83 40
Ni 58 12
Cu 47 24
Pb 16 20

3adanue 3. Vcmonmb3ys MEpHOIUYECKYIO CHCTEMY XHUMHYecKuX dsiemeHToB J[.W.
MenneneeBa, ¢ nomoibio npaBuia Oano — ['apkuHca onpenenuTh B KaKIONH U3 MPEIT0KEHHBIX
nap, Kakol JIeMEHT UMeeT HauOOBIINNA KIapK, U TOCTABUTD 3HAK «<» HIIU >

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

ITo npuitokeHuto 2 MpOBEPUTH CBOU PE3YJIBTATHI.

3aoanue 4. Hanucath TeoXUMHUYECKYIO (GopMyny daHamadTa, €Clid U3BECTHO, YTO ATO
ABTOHOMHBIM JJIEMEHTApHBIM JaHAMAPT, B KOTOPOM TEpepacrpenesieHne XUMUYECKUX
AIIEMEHTOB MPOUCXOUT MPU HATHMYUHU OOJBIIOTO KOJTUYECTBA HOHOB KaJbBIIHs B TOBEPXHOCTHBIX
BOJIaX U CBOOOJHOTO JIOCTYyIa KUCIOPO/a, TO €CTh B CIa0OIIEIOYHON OKHCIUTENbHON cpene. B
OMOJIOTHYECKHI KPYyroBOopoT Hanboyiee AaKTUBHO BOBJICKAIOTCS MONHOIEH, MeAb, IHHK,
MapraHell, a B BOJiax 0COOCHHO SHEPTUYHO HAKATUTMBACTCS U MUTPUPYET CTPOHITUH.

3adanue 5. BeuuCIuTh 3amackl xenesa (1/ra) B TyMyCOBOM TOPH30HTE MOIIHOCTHIO 18
CM M IJIOTHOCTBIO — 1,25, ecnm U3BECTHO, YTO COJIEpKaHWE MeTajlia B mouBe cocrasisier 0,27



Mr/100 T MOYBBL.

Ilpumeyanue. JIns pelieHus 3a1aydl BHAYaje HAXOISAT MaccCy cCJOsl TOYBBI, a 3aTeM
BBIUMCJISIOT 3aI1achl XKelle3a.

Macca cost mo4Bbl pacCUYUTBIBAETCS MO (hopmyIie:

M=h-d- 100,

rae M — macca ciios MOYBBI, T/Ta;

h — MomHOCTE Ci105, CM;

d — MIOTHOCTB TYMYCOBOTO FOPH30HTA, I/CM°,

100 — koo unmeHT nepecyera B 1/ra.

Obopyoosanue u mamepuan: xKonopumerp doroanekrpuueckuit  KDK, Becs
TEXHHYECKHEe, KONMObl KoHMuYeckue 250 M, CTEKIsSHHAs BOPOHKA IUAMETPOM 5 CM, MUIETKA
rpagyupoBaHHas eMKOCThI0 10 M1, MepHas kosba emkocThio 100 mit, huabTpoBasibHAs Oymara,
npoMbiBalika, Gapdoposeie crynku auamerpom 10 — 12 cM ¢ mecTukamu, cuTa ¢ OTBEpCTUsIMU |
MM.

O06pazibl TOYBOOOPA3YIOMIMX MOPOJ (JIECCOBUAHBINA CYTIIMHOK, BOJAHOJIEAHUKOBBIE TTECKH
U CYIIeCH, MOPEHA).

Peaxmusvr:  25%-Hb1il  pacTBOp CyIb(POCATUIMIOBONH KUCIOTHL, 25%-HBI pacTBOp
ammuaka, He cogepxaiiuid CO2, | H pacTBOpP COJISHOM KUCIIOTBHI.

Tema 3. JKupoe Bemiecrso. Cocras JKMBOIr0 BelIeCTBA.
JlaboparopHas pabora 2
Onpeoenenue 30nbHocmu pacmumenbHo2o mamepuana (3 uaca)

L]env: n3yunth 0COOEHHOCTH OMOTE€HHOW MUIPALMU XUMHUYECKHUX 3JIEMEHTOB, MOJIYYHUTh
IPAaKTUYECKHE HaBBIKU ONPE/IEIeHNUs 30JbHOCTH pa3HbIX BUJIOB PACTEHHM.

3aoanue 1. OnpenenuTs 30JbHOCTh 00PA31IOB JIUCTHEB Pa3HbIX BUIOB PACTEHUH.

Ilopsiook pabomul

1. Ywucteiii ¢dappopoBblii THTEAb, B KOTOPOM OYIET MPOBOJUTHCS O30JICHHE,
IPOHYMEPOBBIBAIOT M CTaBAT B My(denbHyl mHeub Ha 60 MMHYT Ui MpOKaIMBaHUA. 3aTeM
TUTEIb OXJIAXKJIAIOT B 9KCUKATOpE U B3BelIMBatoT. [I[pokaniBaHue 1 B3BEHIMBaHUE TOBTOPSIOT JI0
YCTAHOBJICHHS TOCTOSIHHOM MacChl M 3allMChIBAIOT MOMy4EHHBIH pe3ynbTar..

2. PacTUTenpHyI0 Maccy, HaXOJAIIYIOCS B BO3AYIIHO-CYXOM COCTOSIHUM, U3MEIbYaroT
HOXXHHMIIaMU. Ha aHanuTH4eckux Becax B THUIJIE C NMOCTOSHHOM Maccoil OTBELIMBAIOT HABECKY
HCCJIETyEMOT0 BEIIeCTBa B KoiuuecTBe 3 — 4 r A omnpezesieHus: TUTPOCKONNYECKON BIary.
Yamky noMemaroT B TepMocTaT ¢ TeMieparypoit okoiso 105°C.

3. [MapamnensHo ¢ 3TUM B (hapHOpoBOM THUTIJIE B3BEIIMBAIOT MPOOY ATOTO K€ Marepuaia
JUIs 03051eHUs. THUrenp 3aKpbIBaOT KPBIIIEYKOW M CTAaBIT HA IITAaTUB. [loa TUresnb MoACTaBIsIOT
TOPSIIYI0 TOPEIKY C HEKONTAIIMM IIJJaMEHEM M Ha CcJIadOM OTrHE MpPOM3BOJAAT O30JICHHE
pactuTenbHON Macchl. Heo6Xo1uMo cTporo cieauTh 3a MeICHHBIM 030JIEHHEM MaTepuaia, Tak
Kak T1pu OBICTPOM O030JICHUM BO3MOXKHO OypHOE BBIIEJICHHE Ta30B C MOCIEAYIOUUM
pa3OpacbIBaHMEM MENKHUX YaCTUI] HABECKH.

4. Turenb C MOJIY4EHHOH 30JI0M HIMINIIAMU NEPEHOCAT B My(QenbHYI Medb U MpH
temneparype 450 — 550°C npoBoAsAT OKOHYATEIBHOE IPOKAJIUBAHUE.

5. Tlocne mpoxanuBanus ¢GappopoBYIO YaIIKy H3BIEKAIOT MIUMIAMH, MEPEHOCIT B
HKCUKATOP, OXJAXKIAIOT W ONpeleNsIioT €e Maccy Ha aHaluTH4eckux Becax. Ilocne
YCTAaHOBJIEHHUSI TOCTOSHHOM MaccChl OMNpEeAeNsioT THIPOCKONUYECKYI0 BJary, MoJb3ysCh
bopmynoii:

w= —1=P2 1500,
P2 —Po
rie W — rurpockonmmyeckasl BIaXHOCTh (B MpPOLEHTaX K KOJMYECTBY BO3IYIIHO-CYXOU
pacTUTEIbLHONU MaccChl);

1 B ciiyuae He06X0IMMOCTH JTaGOPAHT 3apaHee TOAr0TaBIMBaET (hapOPOBHIE TUTJIH.



Po — macca dapdopoBoii yaiku 6e3 pacTUTEIBHOM Macchl, T;

P1 — macca dapdopoBoii gamku ¢ pacTUTEIHLHON MacCoi 10 BBICYIITUBAHUSA, T;

P> — macca dapdopoBoii gaku ¢ pacTUTEILHON MacCOi MOCIe BRICYIITUBAHUS, T.

6. Ilocne 3aBepiieHUS NPOKATUBAaHUS THUTENb C 30J0M OXJIAXIAIOT, MOMECTUB B
OKCUKATOP. 3aTeM OINpENEeNSIOT BeC 30Jbl B3BEIIMBAHMEM THUTJISI W €r0 COACPKUMOrO Ha
aHAIUTUYECKUX Becax. [[is momydeHus: OKOHYATEIbHOrO pe3ylbTaTa MPOBOJIAT IOBTOPHOE
MpOKAJIMBAaHUE TUTIIA C 30J0M (OKOJO 15 MMH), C TOCIEOYIOIIMM €ro OXJaXJACHHUEM B
9KCHUKAaTOpE M B3BEIIMBAHUEM. Y O€KAIOTCS B TOM, YTO JIOCTUTHYTa IMMOCTOSIHHAsI Macca 30J1bl. B
IPOTHBHOM CJIy4ae orepanus HOBTOPSETCS.

7. BbluncieHue TPOLEHTHOTO COAEpXaHHUS 30JIbI OT aOCOJIOTHO CYXOIrO BEIeCTBa
MIPOU3BOJIAT 1O (hOpMyIIe:

(Ps—Pg) - 100 100
P1—Po 100-wW
rae X — coaep)KaHue 30JbI B IPOIIEHTaX OT a0COJIFOTHO CYyXOro BEIECTBA;

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

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

P1 — Macca ¢apdopoBoii Hamku ¢ pacTUTEIBHONH Maccod J0 030JICHUS PAaCTUTCIHHON
Macchl, T;

P3 — macca dapdopoBoii yaliku ¢ paCTUTEIBLHOM Maccoil mociie 030JIEHUS PACTUTENbHOM
Macchl, T.

B nonydenHoit Takum 00pa3oM 30I1€ ONPEeNaiOT pa3INiHble XUMUYECKIE SJIEMEHTHI.

3aoanue 2. CpaBHUTH TOJy4YEHHBIE PE3yJbTaThl C JAaHHBIMH OJHOKYPCHHKOB. Kakue
BU/JIbl PACTEHUN UMEIOT HAaHOOJBIITYIO 30JbHOCTE? OOBICHUTH PE3YIbTATHI.

3aoanue 3. Ucnonb3ys Tabiuny 3, onpenesnTh MHIEKC MHTEHCHUBHOCTH KpPYroBOpOTa
(MUK) nnst pa3HBIX TUTIOB PACTUTENBHOCTH.

X:

Tabmuma 3
OcHoBHbIE TapaMeTPbl OUOJIOTMYECKOTO KPYTOBOPOTA 30HAIBHBIX THUIIOB
pactutensHocTH (110 JI.LE. Poguny, H.W. bazunesuy, 1965)

Tun buomacca, Omnapn, noﬂi?:laia UK
PacTUTEIBLHOCTH T/KM? T/KM? A E ’
T/KM
ApKTHUYECKas TYHIpa 500 100 350
ENBbHUKYM ceBEpHOU TalTH 10 000 350 3000
Jly6paBbl 40 000 650 1500
Cyxue crenu 1000 420 150
[TycTeiaN 430 120 —
CaBaHHBI 6660 1150 130
Braxxnsle Tponuyeckue jeca 50 000 2500 200

Ipumeyanue. MUK — xodddumment, xapakTepu3yrONIHi HWHTEHCUBHOCTh PAa3I0KEHHS
oraJia ¥ AJTUTENIbHOCTh COXPAaHEHUS TOJCTHIIKH B YCIIOBUSX JIAaHHOTO OHOTeoIieHo3a (MPeaioKeH
H.WN. bazunesuy u JI.LE. Ponunsim).

Macca ToACTHIIKH
UK =
Macca roguyHoro omnaja

3aoanue 4. llpoananuzupoBaTh TaOJUITY 4 U OTBETUTH HA CIAEAYIOIINE BOIIPOCHI.

1. B xakux sJeMeHTapHBIX JaHImadTax B IEJIOM CyMMa HAJI36MHON U MOA3EMHOM (PUTOMACCHI

BbILIIE?

Kak cooTHOCsTCS OrOMacca U 30JIbHOCTh PACTEHUI Pa3HBIX AJIEMEHTAPHBIX JaHAIadTOB?

3. Jlis kakux SJIeMEHTapHBIX JaHAMA(TOB XapakTepHO NpeoOiajaHre Macchl KOpHEW Hal
O6romaccoif Haa3eMHbIX opraHoB? OOOCHOBATH OTBETHI.

N



Tabmauma 4
bromacca 1 3015HOCTh pacTeHUH dJIEMEHTAPHBIX JTaH A TOB

DyleMeHTapHbIH JIaHamagdT YacTu pacrenuit Buomacca, rp/m? 30JIbHOCTB, %
DIIOBHATILHBIH HaJA3eMHas 330,96 10,49
(CYyX0J10JIbHBIH JTyT) o3¢ MHas 1069,28 13,73
CynepakBaJIbHbIN HaJ3eMHast 1012,23 6,24
(TTOMMEHHBIH JTyT) 1013 MHasI 510,42 12,33

3aoanue 5. Onpenenutb TMTPOCKONMUYECKYIO BJIQXKHOCTh PACTUTEIBHOrO MaTepuala,
€CJIM M3BECTHO, YTO BO3IYIIHO-cyXas Macca obpasma cocraisier 0,23 T, a mocie CyIIKU MpU
temnepatrype 105°C ona cuusunace 10 0,18 1.

Obopyodosanue u mamepuan: $HaphOpOBBIA THTENIb, AHATUTHYCCKHE BECHI, IIUTIIIBI,
9KCHUKATOP, ra30Basi ropesika, skeae3Hbli mTatu byH3eHa ¢ 3axumamu, HOKHUIIBI.

OO0pa31bl pacTUTENBHOM MacChl pa3HbIX BUJOB PACTEHUIA.

JlaboparopHas pabora 3
Konuuecmeennoe onpeoenenue nougeHH020 zymyca 6 1anouiagpmax
noo pasuvimu pumouenozamu (4 uaca)

Lleny: W3yyuTh OPraHMYECKOE BEIIECTBO KaK BAXHEWINUN MoOKa3aTeslb OWOTEeHHOM
MUTPALNH, TOJIYYUTh MPAKTUYECKUE HABBIKHM OIPEIENICHHs COACP)KaHUs TyMmMyca B MOYBaX IMOJ
pa3HbIMH (PUTOIICHO3AMH.

3aoanue 1. Onpenenutb KOJIMYECTBEHHOE coJiepxanue rymyca no merony W.B. Tropuna B
MOYBax MOJ| pa3HbIMU TUIIaMU (PUTOIICHO3A.

Tlopsaook pabomwi

1. 13 xaxmoro oOpas3lia T'yMyCOBOTO TOPH30HTAa IOYBBHI, MPOCESHHON Yepe3 CUTO C
otBepctusiMu 0,25 MM, OepyT cpennioro mpody (20 — 30 r), u3 koTopoit oTouparoT HaBecky B 1 1. C
MOMOIIBIO TPENapHUpPOBATBHON UIJIbI YIAISIOT paCTUTEIbHbBIE OCTATKU (KOPEIIKH).

2. Ha anamutmyeckux Becax B3BemuBaioT (0,2 T' OTYMINEHHOTO TOYBEHHOTO oOpaslia.
HaBecky OCTOpPOXXHO MEpPEHOCAT B KOHUUYECKYIO K00y oovemoMm 100 M M mpuiIMBalOT U3
oroperku 10 mit 0,2 H pactBopa K2Cr207, mpurotoBieHHOTo B pa3BenenHoi (1:1) cepHoit kucioTe.

3. OIHOBpEMEHHO /sl IPOBEJCHUSI XOJIOCTOTO OMBITA B TaKYIO K€ KOOy 0e3 MOYBEHHOM
HABECKH MPHITUBAIOT XPOMOBYIO CMECh.

4. B xon0y BCTaBISAIOT MAJEHBKYIO BOPOHKY, CITY>Kall[ytO0 XOJOAWIbHUKOM, U CTaBAT €€ Ha
ANIEKTPOTUIUTKY C 3aKPBITOM CIUPAIBbIO WU MecouHyro OaHto. Comep)KumMoe KOJIOBI JOBOJST 0
KUTIEHUSI U KUIATAT 5 MHH, HE JOMycKas cUibHOrO KumeHws. [Ipu HarpeBaHuM HauuWHaeTCs
OKHCJIEHHE TYMYyCa, 3aMETHOE 110 MEJIKAM ITy3bIpbKaM Beiaesstromerocs COx.

B mpomecce kums4eHUs OKpacka pacTBOpa H3MEHsIETCS OT OpaH)KeBoW 10 OypoBaro-
KOPUYHEBATOM.

5. Tlo ucreyeHHMM BpEMEHHM KHISAYEHUS KOJOy CHUMAIOT C IUIMTKA U OXJAXKAAIOT J10
KOMHATHOW TeMIeparypel. 3aTeM OOMBIBAIOT TOPJIO KOJOBI W3 TPOMBIBAIKH HEOOIBITHM
KOJIMYECTBOM JAUCTHIUIMPOBAHHON BOIBI.

6. K comepxumoMy  KOJOBI ~ aKKypaTHO  TNPHUOABIAIOT  HECKOJBKO  Karenb
(eHNITaHTPaHUIOBON KHCJIOTHI B KaueCTBE WHAMKATOPAa W MPU MOMOILIM OIOPETKH MPOU3BOASAT
tutpoBanue 0,2 H pactBopom cosid Mopa FeSO4 (NH4)2SO4-6H>0. Oxpacka pacTBOpa H3MEHSETCS
OT TEeMHO-Oypoil uepe3 (MOJETOBYIO M CHHIOIO JI0 Tpsi3HO-3eneHoBaToil. [locie okparmBaHus
pacTBOpa B CHHHMHU IIBET THUTPOBATh HEOOXOJMMO OYEHb OCTOPOKHO, MPHOABISAS PACTBOP COJH
Mopa 1o 1 kxarmJe u TIaTeNbsHO pa3MelBas THTPYEMYIO KUJIKOCTb.

7. KonuuecTBo rymyca BBIUUCISIFOT O (hOpMYyIIe:

A= (a—b)-N-0,003-100
0
rie A — KoJauuyecTBo rymyca, % K Cyxoi MO4BE;
@ — KOJIM4YECTBO coid Mopa Impu X0JI0CTOM ONpPEeNIEHUH, MIT;

1,72,



b — komuecTBo conmr Mopa, noie iee Ha TATPOBAHKE ITOCIIE OKUCIICHUS TYMYCa;

N — HOpMabHOCTB co Mopa,

0,003 — rpaMMOBO€E 3HaUEHUE MI-9KB. YTIIEPOa;

100 — koaddunment neperoga Ha 100 T TOUBHI;

1,72 — k03¢ pureHT nepeBoa Ha ryMyc;

0 — HaBeCKa MOYBBI, B3sTasl IS aHAJIH3A.

3adanue 2. PaccunuraTth KOI(P(GUIMEHT OHOIOTHYECKOTO IMOTJIOMEHUS IO JIAaHHBIM
tabmuipl 5. OnpeaenuTh, Kakue XUMHUYECKHE DJIEMEHThI HauOoJiee aKTUBHO BOBJIICKAIOTCS B
OMOreHHYI0 MUTPALIUIO.

Tabmuua 5
CopepxaHre METaJUIOB (MI/KT) B CyXOM BeliecTBe pacteHnii CMOJICHCKOM 00JacTH
Conepaxan XBost Jluctbs Jluctes
Merabl ve MeTajia Ks Ks Ks
9 enu ny0a Oepe3bl
B TOPHOU TIOpOJIe

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 1248 325,3 358,3

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

IIpumeuanue. JInsi OCHKH MHTCHCUBHOCTH TOTJIOMICHHS METaJlIa PACTEHUSIMH U3 ITOYBBI
UCIIONIB3YIOT K03 uyuenm 6uonrocuueckoeo noznowenus (Ks). K oTpakaeT OTHOLICHUE
COZIEPKaHMS JJIEMEHTA B 30JI€ PACTEHHH K COJAEP)KAHUIO B TOPHOI MOpone, M3 KOTOpOW OH
MOCTYINAET, W TIOKAa3bIBACT HAINPABICHHOCTh NEpPEpacHpeeNieHs] PACCESIHHBIX METAIOB B
naHamadTax.

3aoanue 3. IlpoaHanu3upoBaTh T'HUCTOIPaMMy 3aBUCHMOCTH OCHOBHBIX XHMHUUYECKHUX
CBOMWCTB MOYBBI OT TUIA PACTUTEIBHOCTH, IPUBEACHHYIO HA pUCYHKE 3.

OCHOBHOH

OCHOBHOH -
OCHOBHOM -
OCHOBHOH -
OCHOBHOM -
OCHOBHOH -
OCHOBHOH -

OCHOBHOH -

OCHOBHOU -
OcHOBHOM L .

T
€JIOBBIN CMELIaHHBII Oepe30BbIii
®pH S, MakB/100 T MOYBHI B rymyc

Puc. 3

OTBETUTH HA CIEIYIOIINE BOIPOCHI:

1. B mouBax Kakux (QHUTOIIEHO30B OINpenaeseTcss Hanbojee BBICOKOE COJEp)KaHue
oprannyeckoro semectsa? [louemy?

2. Kakasa HaOmonaercs CBA3b MEXAY COJEpKAHHUEM I'yMyca U JPYTUMH XUMHUYECKUMHU
CBOMCTBAMH ITOYBbI?

3. Kakue Tumbl apeBecHON pacTUTENbHOCTH Haumbosee OJaronpusITHO BIUSIOT Ha
TIJI0JTOPOIHBIE CBOMCTBA MOYB JIAHAIIA(TOB MOI30HBI I0)KHOH Tarn?



3a0anue 4. Ha oOCHOBaHWW MAaHHBIX TaOMUIBI 6 BBIACHUTH: a) OT YEro 3aBHUCHUT
pacrpeziefieHue CoAep)KaHHsl TymMyca B MOuBax Ha 3emuie; 0) B KaKMX palloHax OTMeEYaroTcs
HanOoJiblllee ¥ HAMMEHbIIIEe 3HAYCHUSI COJICP>KAHUSI OPTaHUYECKOr0 BEIIECTBA; B) YEM BBhI3BAHbI
M3MEHEHUS COJIep:KaHus IyMyca B OTHOM M TOM K€ TEIIOBOM IOsICe.

Tabnuma 6
CopeprxaHue rymMyca B 0YBaxX pa3IMdHbIX (HU3HKO-Teorpad@uuecKux 30H 3eMIIn
PaﬂHaHHOHHHIZI VBiaxse- | IIpogyKkTUBHOCTB
30Ha OanmaHc, KKai/cM” B o I'ymye,%
ron Hue, % ¢duTomaccsl, 1/ra
Tynnaposas 15 150 25 1-3
TaéxHas 30 140 - 100 70 25-40
[IIupokonucTBEHHAS 45 149 - 100 120 40-6,0
Crennas 46 50-30 90 7,0-10,0
CyOTponuueckux J1ecoB 55 99 - 60 200 40-7,0
[TycteinHas 50-70 25-13 20 05-1,2
CaBanHOBas 75 50-30 120 2,0-40
I'unes 73 150 - 100 400 2-3

3aoanue 5. Vcnonp3ys NOJyYEHHBIM B XOJA€ BBIIOJHEHUs 3anaHus | pesynbrar
COJIepXKaHUsl Ir'yMyca B IIOYBE, PAcCUMUTATh 3alachl rymMyca M OLEHUTh I'yMYCOBOE COCTOSIHUE
HCCJIETyEMOH MOUBBI, €CJIM U3BECTHO, YTO MOIIHOCTh 'YMYCOBOI'O FOPU30HTa COCTaBIseT 18 cM,
TIPY TUIOTHOCTH T104BHI 1,4 r/em®.
OcHOBHBIE MOKA3aTeNIM TYMYCOBOT'O COCTOSIHUSI I104B IIPUBECHBI B TAOIHUIE /.
Tabmauua 7

OcHoBHbIe NIOKa3aTesu rymycoBoro coctostuust nous 1o J[.C. OpnoBy u JI.A. I'pummnoit (1981)
ITpusnax YpoBeHb IpU3HaKa IIpu3Hak BeITUYUHBI
O4eHb BBICOKOE >10
Beicokoe 6-10
Conepxanne rymyca, % | Cpennee 4-6
Huzkoe 2—4
OueHb HU3KO0E <2
200
OueHb BBICOKOE > 600
Bricokoe 150200
400 — 600
3amacel rymyca B cloe 100 — 150
20/10?3, T/ra Cpentice 200 — 400
Huskoe ~ 50-100
100 — 200
OueHp HU3KO0E < 0
100

Ipumeyanue. JIns pemieHUs 3aJaydl BHAYajde HAXOAST Maccy CJOs TMOYBBL, a 3aTeM
BBIYHCIISIOT 3aMachkl TyMyca.

Obopyodosanue u mamepuan: HaphopoBasi CTylKa C PE3UHOBBIM TECTUKOM,
aQHAJMTUYECKHE BECHI, KOHMYECKass koyiba oobemom 100 mi1, BOpOHKH AuameTpoM 2 — 4 cwm,
MEKTPHYECKas IUINTKA, JKeJe3HbIi ITaTHB ¢ 3aKMMaMH, 61opeTka 00beMoM 50 cm®.

O06pa31pl TyMYyCOBOT'O TOPHU30HTA MIOYB MO/ Pa3HBIMU (PUTOLIEHO3aMH.

Peaxmuswi: 0,4 1 pactBop K2Cr.07 B pazbasnennoii (1:1) ceproit kucnore, 0,2 H pacTBOp
cos Mopa, pacTBop (€HWITAHTPAHIIIOBOM KHCIIOTHI.



Tema 4. BnokocTHas cucrema ruapocdepbl.
JlabopaTtopHas pabota 4
Ilomenyuomempuueckoe onpeodenenue pH 6oonvix evimsaxcex (4 uaca)

Llens: W3y4yuTh METOAUKY OIpENeieHHUs] KOHUEHTPAlMh BOJOPOJHBIX HOHOB B
MOYBEHHBIX PACTBOpaxX dJIOBHAIBHBIX W WUIIOBHAIBHBIX TOPU30HTOB  3JIEMEHTAPHBIX
naHaagToB.

OchosHble nowsmus U  KIlOuesble C8e0eHUs, Heooxooumvle Oas  GbINOJIHEHUS.
1abopamopHotl pabomol

JIist  TOYHOTO OIpEACNICHUs] KUCIOTHOCTH BOJAHOM U COJIEBOM BBITSKEK IOYBBI
UCIOJB3YIOT NOTEHUHOMETpuieckrii Meroa. C MOMOIIbI0 3TOro MeTtoAa pH BBIYHUCISETCS IO
Pa3HOCTU DJIEKTPOAHBIX TMOTEHIHAIOB JIBYX JJIEKTPOJIOB, KOTOPBIE OMYIIEHHI B IOYBEHHBIN
pacTBop.

OmuH W3 CTEKISIHHBIX DJIEKTPOJOB — OAIJIEKTPOJ CpPaBHEHHUS, MOTEHIHAI KOTOPOTO
MOCTOSTHEH U HE 3aBUCHT OT pH pacTtBopa, APYroil — MHAUKATOPHBIM AJIEKTPOJ, MOTEHIHAI
KOTOPOT'O CBSI3aH OIPEACIICHHBIM 00pa3oM C KOHLIEHTpalMeld BOJOPOJHBIX MOHOB B PAacTBOpE.
Jns  u3MepeHHs  DIEKTPOJABMKYIIEH  CHJIBI  UCHOJB3YIOT  NPUOOpPHI,  Ha3bIBacMbIe
noTeHIMoMepamM. B  mpusioxkeHun 8§ TpuUBENEHO omnucaHue JjgabopaTopHoro pH-merpa-
MUUTHBOJIBMETpa pH-340 1 mopsAa0K pabOThI ¢ HUM.

3aoanue 1. Omnpenenuts pH BOIHOW BBITSKKUA JIIOBHAIBHOTO W HWJUTIOBUAIBHOTO
TOPU30HTOB aBTOHOMHOTO 3JIEMEHTApHOTO JaHAmagTa.

Ilopsaook pabomwi
1. Jns aHanmM3a OTOMPAIOT CPEAHIO0 MPOOY MOYBHI U B3BELIMBAIOT HA TEXHHYECKUX
Becax 50 r. 3aTem ee pa3MenbyaroT, yJAISIOT O0JIbIINE KOMKHU, OTOMPAIOT KOPELIKH.
2. M3 moaroToBieHHON TakuM 00pa3oM MmouBsl OepyT HaBecKy 20 T' ¥ MOMEIIAIOT B

ko00uky obvemMom 100 mi, 3atem mpunuBaroT 50 MJI AUCTHIUIMPOBAHHON Boubl 6e3 CO2 u
B30anThIBatOT B TeueHre 30 MuHyT. OTHOILIIEHHE MTOYBBI K pacTBOPY JOJIKHO COCTaBIATH 1 : 2,5,
a s topba u moacTwiaku — 1 @ 10, Tak Kak opraHWYecKas Macca BIUTHIBAET OOJIBIIOE
KOJIMYECTBO PacTBOpa.

3. PactBOp camBaroT B cTakaH U UCIIOJIB3YIOT AJI U3MepeHus pH.

ITpu mpUroTOBIIEHUH COJIEBBIX BBITSKEK OTHOLIEHHE IOYBBI K pacTBOpy coxpansercs (1 :
2,5), olHaKO BMECTO JMCTUJUIMPOBAHHOMN BOJBI UCTIONB3YIOT 1,0 H pacTBop Xjopuaa kamus, pH
KOTOpOTo JoJikKeH uMeTh 3HaueHue 6,0 (5,6 — 6,0). O0b14HO ero pH HECKONBbKO HUXKE, TTOITOMY
pactBop 1,0 H KCI pexomMeHnyeTcsi TOTOBUTh U3 NEPEKPUCTAIIIN30BAHHOM COJIH.

3aoanue 2. OnpenaenuTb MHTEHCUBHOCTh BOJHOM MHUIPALlUM XMMHYECKHX 3JEMEHTOB B
INPUPOJIHBIX BOAAX MO JaHHBIM TaOIHIIbI 8.

3aoanue 3. Vcnonb3ys rpaguk coaepskaHus xkeneza B pekax CMoieHCKON 00yacTy,
NPUBEICHHBII Ha pHUCYHKE 4, OTBETUTh Ha CIEAYIOUIME BOMPOCHI: a) KakKOBBl 0O0IIMe
3aKOHOMEPHOCTH B U3MEHEHUU COJEpKAaHUsS XKelle3a B pa3Hble ce30HBI rofa? 0) ueM BbI3BaHbBI
MakCHMajbHble M MHHHUMAaJIbHbIE 3HAa4YeHHs kene3a? B) 4eM OOYCIOBJIEHBI pa3iuyus B
BEJIMUMHAX COACPKAHU JKeJle3a pa3HbIX peK?

Tabmuma 8
ConeprxaHue METAUIOB B IPUPOIHBIX BOJAX M MOYBOOOPA3yOLIMX MOPOJax
CmoneHckoi obnactu

Merabl Hpnrﬁ/?g;;l; g(()))ll;gupexn [TouBooOpa3yromias mopoaa K
Cu 3,2 3,32
Zn 51 9,14
Pb 2,0 2,9
Fe 180 259,2




Ipumeyanue. Jis XapaKTEPUCTHUKHA HWHTCHCHUBHOCTH BOJHON MHIpalid 3JIEMEHTOB
UCTIONB3YIOT KodhdurmeHT BogHoi murpanuu (Ki). Janaenii k03QGuImeHT paBeH OTHOIIECHUIO
KOHIIEHTPAIIMU DJIEMEHTa B BOJE K €ro KOHIIEHTPAllMd B MOYBOOOPA3YIOUICH TMopoje paiioHa
UCCJICIOBAHMUS.

3a0anue 4. OmnpenenuTh, 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®*, Mg**.

OcHOBHOU
OcHoBHOM
OcHOBHOIT
OcHoBHOU
OcHOBHOI1
OcHoBHOU
Il VvV VI VI IX X Xl Xl
Bpewms or6opa npo0Osl
=&—/[nerrp —#—Bomp =4&—Bomnen

Puc. 4
3aoanue 5. 1o naHHBIM aHaNM3a BOJHOM BBITSKKM COCTaBUTh IpaUK pacupeeeHus
pH 1o npoduiro noussl (Tadn. 9).
Tabmanma 9
pH BOAHOI BBITSKKM TpoduIIeH 1epHOBO-II0I30JIUCTOMN
U JISPHOBO-TIO30JIMCTO-TJIEEBATOM [TOYB HA JICCCOBHIHOM CYTJIMHKE

JlepHOBO-1TO130IUCTasl I0YBA JlepHOBO-1TOA30JMCTO-TIEEBATAs 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
A14> 10-30 48 A 23-34 45
A2 30 -37 4,55 By 34-90 50
B 37-75 4,8 BC 90 -110 5,6
BC 75-120 4,9 C 110 -150 5,9

Obopyoosanue u mamepuan.: pH-metp, K0a0bl, CTaKaHbI, BECHI.

OnoBUATILHBIE U

WIITIOBUAJIBHBIC

ABTOHOMHOTI'O 3JIEMCHTAPHOI'O naH,uma(I)Ta.

Peaxmuent: JUCTUIITIMPOBAaHHASA BOAA.

TOPU30HTHI

JIEPHOBO-TIOA30JIMCTOMN

Tema 5. Buoreoxumusi razoBoi 0007104kH 3emJu.
JIaGoparopHas paboTa 5

IIOYBBI

Onpeoenenue cymmol pacmeopumslx 6eu{ecne U Cymmbl 0OMEHHbIX KAMUOHO8
Kanvyusa u Maznus 6 ammocgephnvix ocaokax (4 uaca)
L]env: N3ydnTh 0COOCHHOCTH aTMOC(EPHON MUTPAIIMH, TOIYUYUTh MPAKTUICCKAE HABBIKH
OonpeaAcICHUA CyMMBI PAaCTBOPUMBIX BCHICCTB U CYMMBI O6M€HHLIX KaTHOHOB KaJbIIUsg U MarHusi
B aTMOC(EpHBIX OCaJKaX.



3adanue 1. OnpenenuTh CyMMY paCTBOPHMBIX BEIIECTB B aTMOC(HEPHBIX OCATKAX.
Ilopsiook pabomwi

1. B mpeaBapuTeNnbHO BBICYIIEHHBIH cTakaH oO0beMoMm 400 Mu moMeniarT Oe3BOIHBIN
Na,CO3 B konmuecTBe, B 2 — 3 pa3a MPEBbIIIAOIIEM MIPEAINOIaraéMoe CoepKaHue PaCTBOPEHHbBIX
coJIell B aHATTM3UPYEeMOM 00beMe TPOOBI.

2. CrakaH ¢ kapOOHATOM HaTpHsl B3BEIIMBAIOT, 3aTEM B HETO HAJIMBAIOT COOTBETCTBYIOLIEE
KOJIMYECTBO TaloOM BOAbL. BeimapuBaemasi KHMIKOCTh JIOJDKHA 3aHMMaTh HEMHOTO OoJblie
MOJIOBUHBI cTakaHa. Eciu npo6a mpeBbIlIaeT 3T0T 00beM, €ro YIapuBaroT [0 YacTSM.

3. TlomydeHHBINl pacTBOp CTaBAT HA IUIUTKY C 3aKPbITOM CHUPANbI0 WIM HE CIMLIKOM
rOpsIYyIO MecYaHyro OaHIO U BBIMTAPUBAIOT.

B ciydae ucrnonp3oBaHus iecuaHON OAHU CIIEST 32 TEM, YTOOBI HE ObLTO KUITIEHUS BOJIBI U
pa3OpbI3TUBaHMs B KOHIIE BbhIapuBaHus. J{Js yaneHus: BO3MOXKHON HAKUIIU WK 3arpsA3HEHUN U3
MeCKa CTaKaH OOTUPAIOT CHavYalla (GUIBTPOBATBHON OyMaroil, CMO4YEeHHOM pa30aBlIeHHON COJISTHOU
KHCJIOTOH, a 3aTeM CyXoi Oymaroii.

4. Jlanee, xoraa B CTakaHE OCTAHETCS IUIOTHBIM OCTAaTOK, €r0 MOMEIIAI0T B TEPMOCTAT U
cywat npu 150°C B Teuenue 2 — 3 yacos.

5. Ilocne momHOro McCHapeHusi BOJAbI CTAKAH IEPEHOCAT B IKCUKATOP, OXJIAXKIAIOT U
OTIPEICIISAIOT €r0 MacCcy Ha aHATUTHYECKHUX Becax. 3aTeM OMpEeIai0T Maccy CyXOoro ocratka Ha
JIUTP BOJBI IO (hopMyJIe:

(a-b)1000

A= V

rne X —cyxol OCTaToK, MI/J;

@ — BEC CTaKaHa C CyXUM OCTaTKOM, MT;

b — Bec crakana ¢ conoit, Mr;

V — 00beM uccienyeMoi BOIbI, MII.

3aoanue 2. Onpenenuts cymmy Ca u Mg B aTMOCc(epHBIX OCaKax.

Ilopsook pabomwi

1. ITomemator 100 M mpoObl Tasoi BOABI B KOHWYECKYIO K00y oObemoMm 250 mi u
nojorpesatoT Ha Tutke 10 60 — 70°C. 3atem npuwiMBarOT 5 M1 aMMHavyHOTO Oy(pEepHOTO pacTBOpa
JUIS CO3JIaHMsI LIEJTOUYHON PEaKLMH.

2. K monmyuennomy pactBopy mpubasisitotr 10 — 15 Mr uHIMKaTopa XpoMoreHa 4epHoro u
tutpyroT 0,01 wm 0,05 H pacTBOpoM TpuiioHa b Ipyu dHEPrUYHOM MOMEIIMBAHUM JI0 TIEPEX0/a
OKpacKd pacTBOpa OT BHILHEBO-KPacHOM dYepe3 (PHUOIeTOBO-CHHIOI B 4YUCTO roayOyro. Ilpu
npuOaBIeHUH N30bITKA TPUIIOHA OKPACKA HE MEHSETCS.

3. 3anuchIBalOT KOJIMYECTBO TPHIIOHA b, momenimee Ha TuTpoBaHue. BoruncieHrne cymmbl

KaJIbLIUS 1 MarHUs IPOU3BOJIUTCS 110 YPaBHEHHUIO:
a-N-1000
S= b ,

rme S — cyMMma Kajblus ¥ MarHusi, Mr-dKB/I;

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

N — HOpMaIbHOCTh PacTBOpPa TPUIIOHA;

1000 — nepeBoa Ha IUTP;

b — 06beM POOBI, B3ATOM Ha aHATIN3, MIL.

3adanue 3. BEIUMCIINTD, CKONBKO B TeUeHHUE Toja Ha | M? MIIONMIAAM TIOCTYTIAET KaNbIHA C
aTMoc(epHBIMU OCaJKaMH, €CIH U3BECTHO, YTO KOJMYECTBO aTMOC(EPHBIX OCAJAKOB COCTABISET
630 MM/ToJ1, @ KOHIIEHTpaLusl B HUX Kanbius — 1,9 mr/m.

3aoanue 4. Ilo nanHbIM TaOauIBl 11 MOCTPOUTH AMarpaMmy HU3MEHEHUS XHMHUYECKOTO
coctaBa aTMOC(epHbIX ocankoB CMOJEHCKON 00JacTH B TEUEHHE TOAa M ONPEAEIHTh: a) Kak
OTJIMYAETCSI COCTaB OCAJKOB TEIJIOTO M XOJIOJHOTO Mepruoa; 0) B KaKue MEPHOIbI TPeo0Ia aroT
MOHBI OKEaHHMYECKOTO IPOUCXOKACHUS M YEM 3TO O0YCIIOBIIECHO.

Tabmuma 11
XuMHYECKH cOCTaB aTMOC(EpHBIX 0caAKOB CMOIEHCKON 00acTi



WoHbI, MI/1
Mecsn
Na* K" Mg** Ca®* cr SO | HCOs
SuBapp 2,12 1,02 0,34 1,7 19 8,52 4,6
Arpenb 1,27 2,11 0,33 2,61 1,47 11,02 57
Hronw 1,62 2,01 0,29 2,35 1,51 10,57 4,89
OKTs10pB 2,45 1,47 0,27 1,72 1,68 9,82 3,43

Obopydosanue u mamepuan: aHAIUTUYECKHE BECHI C pa3HOBEeCaMu, cTakaH o0bemom 400
MJI, KOHHYecKas koiba oOvemom 250 wmil, ayeKTpHyecKas IUIMTKA, JKEJEe3HBIH IITaTHB C
32KMMaMH, OI0peTKa eMKOCTBIO 50 cm®.

[IpoOs! Tanoi BObI.

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

JlaboparopHast paborta 6
Onpedenenue 3anvlieHHOCMU 6030YXA U MACCbl HEPACHIBOPUMBIX 6EULECNE 8
ammocghepnuvix ocaokax (2 uaca)

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

3aoanue 1. OnpenenuTs 3aMbUIEHHOCTh BO3yXa.

Tlopsaook pabomwi

1. 3anmbUIEHHOCTH BO3IyXa OMpPENEeNaIoOT MMyTeM cOopa JTUCThEB C AEPEBbEB BO3JIE JOPOTH
U B ynajeHun ot Hee. C OJUHAKOBOW JIMCTOBOW TOBEPXHOCTH CMBIBAIOT IBUTH, (QWIBTPYIOT U
B3BEIIMBAIOT MACCy OCajiKa nocie cymku. [lomydeHHbIi pe3ynbTar 1aeT KOJTHMYECTBO MBLIH.

2. Cpa3y ke TOCjie CMbIBa MbLUIH TOACYUTHIBAIOT YUCIO OOMBITHIX JUCTheB (I11),
CPBIBAIOT 5 JIMCTOYKOB, JIyUIIle Pa3HBIX MO pa3Mepy, MPOTUPAIOT UX OT BOABI U OOBOIST Kax bl
JTUCT Ha Oymare.

3. 3areM BBIpE3alOT MO KOHTYPY M B3BEUIMBAIOT BhIpE3aHHbIe Mpoekiuu jaucta (M1). U3
TOM ke Oymaru BeIpe3aroT kBagapaT 10 x 10 cm u B3BemuBaroT ero (Mp).

4. PaccunThIBaIOT MOBEPXHOCTH OOMBITBIX JIUCTHEB MO (hopMyIIe:

Mi - 11
5 M

5. Tlocse PTOTO MOKHO ONpENENHTh, CKONBKO TBUIH OcakaaeTcs Ha 1 M2 MOBEPXHOCTH
mucTBbl. Jlanmee, 3Has TOYHOE BpeMsl HAKOIUIEHUS MbUIM (OT MOMEHTa MOCJIEIHEro JOXIS 10
VCCJIEIOBAHMI ), MOYKHO MOACYUTATh CKOPOCTh OCAYKIACHMUSI ITBUIM 33 CYTKH.

3aoanue 2. OnpenenuTh MacCy HEPACTBOPUMBIX BEIIECTB B aTMOC(EPHBIX OcaaKax

Ilopsadok pabomwi

I. 100 Ma arMocepHbIX OCAaaKOB OT(UIBTPOBHIBAIOT Yepe3 MpeABapUTEIbHO
B3BEILLICHHBIN YUCTHIN cyXoil GpunbTp. PUIBTpP ¢ NOTYUEHHBIM TBEPIBIM OCAJIKOM BBICYIIHMBAIOT B
cymuibHOM Kady mpu remneparype 40—>50 °C 10 moCTOSHHON MacChI.

2. ITo pa3HocTH Macc pUIbTpa C CYXHUM OCAZKOM U YUCTOTO (DUIBTPa BBIYHCISAIOT Maccy
HEPAaCTBOPUMBIX TBEPABIX BEIIECTB B HCCIEIyeMON HpoOe: (GuibTpa C OCaJKOM M YHCTOTO
¢dmibTpa.

3. Jlns mostyueHusi JOCTOBEPHBIX PE3yIbTATOB BHIMOIHSIOT NapauIeIbHO X0JI0CTOM OMBIT.
Jiist aTOTO Yepe3 mpeaBapuTeNbHO B3BEIICHHBIH CyXol YUCTHIN (GuibTp oTdhuiasTpoBbBaoT 100
MJI JUCTHIIZIMPOBAHHOU BOJBI.

S=




4. 3ateM BBICYMIMBAIOT (QUIBTP B cymmiibHOM Inkady mpu temmeparype 40—50 °C u
B3BELIMBAIOT €ro. TeopeTuueckn macca (puUiIbTpa HE AOJKHA U3MEHMTHCS (AUCTHILIMPOBAHHAS
BOJIa HE COJIEPXKUT TBEPBIX BemiecTB). Ecian pasHocTs Mace TeM He 19 menee pukcupyercs, TO
9Ty MOIPEIIHOCTh YYMTBHIBAIOT IPU OINpPEJIEJIEHUH MacChl HEPACTBOPUMBIX BELIECTB B
UCCIIEyEMBIX OCa/IKaXx.

3a0oanue 3. Omnpenenuts MHTEHCUBHOCTh AaTMOC(EpPHON MUTpallMd XUMHYECKHX
AJIEMEHTOB 110 JAHHBIM Ta0IULbI 12.

Tabmuna 12
PaccesiHHBIE AIIEMEHTHI B ITBLTH, COOPAHHOMN C TUCTHEB JAPEBECHBIX PACTCHHIA T.
CmoneHcKa
MecTto cbopa nbuiu
- D Kiapk
Merauisl, Paiion ynunsl OxpecTHOCTH «3aBOJa
N N JJIEMEHTa Kok
MI/KT 30J1bI Tenumesoi, ¢ panuozeranei», ¢ .
B 36MHOH KOpe
JIMCTBHEB JIIIBI JIMCTBEB TONOJIS
Zn 209,81 137,7 83
Cu 84,96 55,56 47
Pb 69,99 52,71 16

Ilpumeuanue. TlokazareneMm, OTpa)KArOIIUM HHTEHCHBHOCTh aTMOC(HEpPHON MHUTpaIiH
XMUMHYECKUX DJICMEHTOB, SIBISICTCS KOA(DGHUIIUEHT a3p030JIbHON KOHIICHTPAIMH 3JIeMEHTOB (Kiax),
KOTOPBINA ONPEJEIIIeTCs KaK OTHOILIEHUE COAEepKaHUS 3JIEMEHTA B IbUIN K KJIAPKY 36MHON KOPBI.

Obopyoosanue u mamepuan: 1) GunbTpeI; 2) BOPOHKH; 3) BeChl;4) XUMHUYECKHE CTAKAHBI;
5) xoHnveckas kosba; 6) MEepHbIM MWINHAP; 7) CYIMIbHBINA MKad; §) aHAIUTHUYECKUE BECHI.

Peaxmuevl: mucTuMpoBaHHAas BOJA.

Tema 6. bnoreoxumus nepocgepsl.
JlaGopaTtopHast pabota 7
Onpeodenenue cpanyiomempuueckozo cocmaea noue (4 uaca)

Ilens: W3y4nTh OCOOCHHOCTH MEXaHMYECKOW MUTpaldyd XUMHUYECKHUX DJIEMEHTOB B
nanamadTax, MOJYyYUTh MPAKTHUUYECKHE HABBIKK OIPENENIeHUs] T'PaHyJIOMETPHUECKOro COCTaBa
MIOYB CONPSDKEHHBIX JIAHAMA(TOB.

3a0anue 1. Ompenenutb TIpaHyJOMETPUYECKHH COCTaB IIOYB ABTOHOMHBIX H
MO TYMHEHHBIX JIAHIAPTOB.

Ilopsiook pabomul
1. bepyr cpenHioro npoOy kaxigoro obpasua B kosnyectBe 50 T, pa3menbuaroT
00JbIIIe KOMKU M OTOMPAIOT KOPEIIKH.
2. W3 npuroToBieHHON TakuM o0pa3oM MmouBbl OepyT HaBecKy 10 I ¥ momearoT B

KOHHMYECKYI0 K00y oobemoM 750 mi. 3atem mpuiuBaioT 250 M1 TUCTHIUIMPOBAHHON BOJIBL, a
JUISL TACTIepraiuy mo4yBsl 1o0aBisroT 1 mur 1 H pactBopa enkoit menoun (NaOH). Conepxxumoe
KOJIOBI TIIATENFHO B30AJITHIBAIOT, 3aTEM B T€UEHHE 2 4acOB BCTPsAXHUBaOT. [loaydyeHHbIiH pacTBOp
CTaBAT Ha IUIUTKY C 3aKPBITON CHUPajbl0 WIM Ha HE CIMIIKOM TOPSUYI0 MecuaHyr OaHio U
KUTATAT. (OTa paboTa MpOBOAMUTCS 3apaHee Mepe. 3aHsATHEM. )

3. [Toka roTOBUTCS COAEpPKMMOE KOJIOBbI, B3BEIIMBAIOT HAa AHAJTUTHUECKUX BeCax U
3aMMCBIBAIOT TOYHYIO MACCy KaXIO0ro CTakaHa, MPEABAPUTEIBHO MOANNCAHHOIO KapaHJalloM 10
CTEKITy.

4. 3areM pacTBOp OCTYXarwT U mpomyckaroT yepe3 curo 0,25 mm u 0,5 mMm Ha
CTEKJISTHHOW BOPOHKE, BCTAaBJICHHOW B MepHBIM HmiHHIp oobemoM 1000 mi. Ocratok ¢ cuta —
3TO yacTHlbl pazMepoM 1 — 0,25 mm. X cMBIBarOT B peABapUTEIbHO B3BELICHHBIN CTaKaHUYMK,
a 3aTeM BBINIAPUBAIOT 10 MIOCTOSHHON TEMIIEpaTyphl U B3BEIINBAIOT.

5. O0beM cyCcrieH3uu B HWIHHJIPE JOBOAAT TUCTIILIMPOBAaHHOM Booi 10 1000 mut u
3aTteM OepyT NMpoObl MUMETKONH 00BbEMOM 25 MII JUls ONpPEAETICHHUS MEXaHUYECKUX 2JIEMEHTOB C



pa3nuaHoi TiyOuHsbL. [lepesn B3sTHEM Kax a0l (Qpakiuu CyCHeH3Us B IWIMHIPAX B3MyYUBACTCS
B TE€UCHHE | MUHYTBHI.

[Tpu t = 20°C

1 npoba — rnybuna 25 cm,  yactusl < 0,05 M, 2 MMH;

2 npoba — rnyouna 10 cm,  gactumsl < 0,01 M, 20 muH;

3 npoba — rnyouna 10 cm,  gactunsl < 0,005 MM, 1 917 mun;

4 npoba — riryouna 7 cM, gactunbl < 0,001 MM, 22 g 30 MuH.
ITpu t =28°C

1 npoba — rnybuna 25 cm,  dgactuisl < 0,05 MM, 1,3 mun;

2 npoba —rnyouna 10 cm,  4actunsl < 0,01 mwm, 15 muH;

3 npoba —rnyouna 10 cm,  gactuisl < 0,005 MM, 1 4

4 npoba — rnyouHa 7 cM, yactuubl < 0,001 MM, 17 4.

6. Cozaep’uMoe TUNETKU MMOMENIAIOT B 3apaHee B3BEIICHHBINA M MPOHYMEPOBAHHBIN

CTaKaHYMK, IOCJI€ 3TOro, He A00aBisfAs BOJABI, CHOBA B30AJITHIBAIOT COAEPKUMOE KOJIOBI U
3aCeKaroT BpeMsl.
7. CrakaHuuk ¢ OTOOpaHHOW MPOoOOI BHIMAPUBAIOT HA TMECHYaHON OaHe W BBHICYIIMBAIOT B
tepmoctare npu Temneparype 105°C. 3arem cTakaHUMK OXJIAXIAIOT B DJKCHUKATOpe U
B3BeIIMBaOT. [locie ycTaHOBIEHHS MOCTOSIHHON Macchl OT He€ OTHMMAIOT MacCy CTaKaH4YuKa,
noiyvas maccy Qpakuuu. [IponentHoe conepxanne (Qpaxiyii pacCCYUTHIBAIOT O CIETYIOIIUM
dbopmynam:
b-100-K

S

rae P — Komu4ecTBo KpynHozo u cpeonezo necka (1 — 0,25 mm), %;

b — Bec "acTHIl OCTABIIMXCS B CUTE, T

C — HaBECKa BO3YIIIHO-CYXOM MTOYBHI B35iTasi HA MEXaHUYECKUW aHAIIN3, T;

100 — ko3¢ punment nepecuera Ha 100 T MOYBHI;

K — xoadpunment nepecuera Ha cyxyto nouy. K =2,04;

m =100 — (p + ny),

rae M- konudectBo menkoeo necka (0,25 —0,05), %;

P — KOJIMYECTBO KPYITHOT'O U CpeAHEro necka, %o;

N1 — KOJIMYECTBO YACTHUII TEpBOM TTPoOHkI, Yo.

_ F-V-100-K
m= Vi-C !

rue N1 — KOJIMYECTBO YaCTHUII IIEPBOM TIPOOkI, %o;

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

V — 00beM CyCHeH31H B IWIMHAPE, MIT;

100 — ko3 dumment nepecyera Ha 100 T MOYBHL;

K — xo3¢pduiment nepecuera Ha CyXyro IOUYBY;

V1 — 00BbeM B3ATOM MpoObI, MIT;

C — HaBecKa MOYBBI B3sTasl JAJI1 MEXaHMUECKOTO aHaN3a, T.

Takke pacCUMTBHIBAIOT KOJIMYECTBO YACTHUI[ B IPOLIEHTAX BTOPOM, TPEThEW M YETBEPTOU

P:

po0d.
CKp = N1 —nN2,
rne  Cy — conepxanue kpynrou notiu (0,05 — 0,01 MM) B mporieHTax;
N1 — mepBasi mpooa;
N2 — BTOpas mpooba.
Cep =N2—n3,
rne  Ccp — comepxkanue cpedreti noiau (0,01 — 0,005 mm) B mporieHTax;
N2 — BTOpas npooa;
N3 — TPEThs Mpooda.
C/wp = N3 —Na,
rne  C,p— conepxanue menxou notau (0,005 — 0,001 Mm) B porieHTax;



N3 — TPEThsI POOA;

N4 — deTBepTas mpooba.

Conepxanue ura (0,001 MM) paBHO KOJIMYECTBY YaCTHUI[ YETBEPTOU MPOOBI B MIPOIICHTAX.

3aoanue 2. Tlo naHHBIM rpaHyJOMETpHYecKoro aHaim3a (tabdi. 13) onpeaenuTs MoiaHOe
Ha3BaHHUE TOYBHI U OMKCATh XapaKTep U3MEHEHHs TPaHyJIOMETPHUECKOT0 COCTaBa MO MPOQUITIO.
[To npunoxenuto 4 NPOBEPUTH CBOU PE3YJIbTATHI.

3a0anue 3. Tlo panHbIM TaOmuiel 13 BRMUCIUTH KO3(PPHUIMEHT CTPYKTYpHOCTH
TYMYCOBOI'O TOPH30HTA.

Ipumeuanue. KodhOUIMEHTOM CTPYKTYpHOCTH HA3bIBAETCS OTHOLICHHE MAacChl
me3zoarperaroB (0,25 — 10 MM) K Macce ocTanbHBIX (pakmuii (MUKPO- U Makpoarperato < 0,25
u> 10 mm).

K= 100,

b
rie  a— cymma arperaroB pazmepom ot 0,25 no 10 mm, %;
b — cymma mukpoarperatos < 0,25 MM u r1s10 > 10 MM, %.
Tabmuna 13

FpaHy.]'IOMCTpI/I‘IeCKI/Iﬁ COCTaB ITOYBBI

Conepxanne Gpak. B % ot abC. CyXoil MOYBBI
Topu- | CnyGuma otoopa | 1— | 025— | 0,05— | 0,01— 00(’)%?5 | e
30HT o6pasia, cM 025 | 0,05 0,01 | 0005 |- UtMMI S

MM MM MM MM MM
Al 0-13 0,1 203 | 424 8,3 115 84
A2 40-60 0,2 104 | 622 173 35 6,4
B 60-95 1,9 3,6 | 386 46 10,5 128
C 95-120 25 247 | 615 35 25 53

3aoanue 4. Ilpoananu3upoBath rpaduk T'PaHYIOMETPUUYECKOTO COCTaBa JIECCOBUIHOTO
cyrimuHKa U MopeHbl CMOJIEHCKOH 00nacTH, NMpUBEIEHHBIH Ha PHCYHKE 7, U OTBETHTh Ha
BOIPOCHL: a) Kakas (pakiusi mpeodiiajjaeT B JIECCOBUAHOM CYIJIMHKE, a Kakas B MopeHe? 0)
oyeMmy MO4YBbI, COPMUPOBAHHBIE HA MOPEHE OTJINYAIOTCS JAe(PUIUTOM OCHOBHBIX KAaTHOHOB B
MOYBCHHOM IIOTJIOIIAOIIEM KOMIIJICKCC ITPH 3HAYUTCIbHOM HACBIIICHUN HOHAMUA BOI[OpO)Ia?

80% 1
60% -
===\ OpeHa
== 1eCCOBH/IHBI} CYTJINHOK
40%
20% 1
0,
0% +—7 o 501 ' 000l 20001 '
Pasmep dpakmmm, Mmm

Puc. 7
3aoanue 5. Ilo pucyHky 8 mpoBecTH aHaIN3 pachpeseneHus (ppakiuy necka u riIHHbI M0
PO U0 TIOYBBI M ONPEICTUTh TTOUYBCHHBIE TOPU3OHTHI, T/I€ HAOIIOJAIOTCS MaKCUMaIbHBIE U
MUHUMAJIBHBIE 3HAUCHUS coepkanus ppakuuil mecka U riuHbl. OOBSICHATH, YeM 00YyCIOBIICHO
TaKoe pacmpeeiieHue.



510 15 20 25 30

ryOuHa,
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o
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o

dpakuus recka
(1-0,1 vm)

dpakus rIUHBI

(menee 0,001 mm)

Puc. 8
Obopydosanue u mamepuan: aHAIATUYECKUE BECHI C pa3HOBECAMH, KOHHYECKas Koyda
obwvemom 750 mut, UMHAPE 00beMoM 1,0 11, murmeTkn 00beMOM 25 MJI, CTEKIITHHBIC BOPOHKH,
cuta ¢ orBepctusamu 0,25 MM u 0,5 MM, Memiangka, CTakaHbl, JICKTPOILUIMTKA, ITPOMBIBAJIKA,
acOecTUPOBAHHBIC CETKH, KapaHAId 10 CTEKITY.
Peaxmuevl: mucTUIMpOBaHHAs BOJA, | H paCTBOP €IKOM IIEJIOUH.

JlaGopaTtopHas paborta 8
Onpeoenenue zuoporumuueckoi kuciromuocmu (4 uaca)

Lenw: YCTaHOBUTh 0COOEHHOCTH (U3UKO-XMUMHUYECKUX IIPOLIECCOB B
TpaHC(OPMHUPOBAHHBIX  JIAHAIMA(PTAX, TMOJYyYUTh MPAKTHYECKHE HABBIKH  ONPEICIICHHS
THJIPOJIUTUYECKOM KMCIOTHOCTH B ITOYBAX arpojiaHAmadTos.

OcHoguble nouamusi U  Kloyegble C8e0eHus, Heobxooumvle OJisl  GbINOTHEHUs.
nabopamopHou pabomul

[loka3zaTtenb TUAPOTUTHYECKONW KHUCIOTHOCTH OOO3HAa4YaeT KOHIIEHTPALMI0 BOJHOTO HMOHA
(H") B mouse. IToNHOCTBIO €r0 MOXKHO H3BI€Yb 1,0 H PacTBOPOM YKCYCHOKHCIIONO HATpPHs
(CH3COONa), xoTopblii B BOJIE THAPOIU3YETCS C 00pa30BaHKEM €IKOT0 HaTpa:

CH3COONa + H20 = CH3COOH + NaOH.

Haxopsiuiics B wWOHHOM coctostHud Na'  BBITECHAET W3 IOYBEHHOTO pacTBOpa
MOIJIOIEHHBIN MOH BOAOPOAA, 3aHUMAsl €r0 MECTO.

I'uaponuTryeckas KUCIOTHOCTD ompeensercs no merony Kanmnena.

3aoanue 1. OnpeaenuTs TUAPOIUTHYECKYIO KUCIOTHOCTD B ITOYBAaX arpojiaH magToB.

Tlopsooxk pabomwi

1. Ha texnnueckux Becax B3emMBarOT 40 I MpeiBapUTEIbHO PaCTEPTON B CTYIIKE U
MIPOCESIHHOM BO3AYIIHO-CYXOil MouBbl. HaBecky OCTOpOKHO MEPEHOCAT B KOHUYECKYIO KOJIOY
oobemom 300 vt m npuwmBarot u3 100 M 1,0 H pactBopa ykcycHokucnoro Hatpus (CH3COONGa).
PpH pacTtBOpa 10KeH ObITh 0KOJIO 8,2.

2. [Tonmy4eHHbIi pacTBOp B30AITHIBAIOT B TEYEHNE 5 MUH U OCTABJISIOT Ha 30 MUH.

3. [Tocme oTcTanBanms COEPKUMOE KOJIOBI B30ANTHIBAIOT U (DUIBTPYIOT Yepe3 CyXOu
cknagyarelii puibTp. IlepBble MyTHBIE TOPUMH (QUIBTPaTa BHOBbH MPOIYCKAIOT 4Yepe3 3TOT XKe
bubTp.

4. W3 momydyenHoro pactBopa Oepyr mnumerkoil 50 MIJI MpO3payHOM >KUAKOCTH.
OubTpaT NEPeHOCAT B KOJOOUKY, TprubaBisitoT Tyaa 1 — 2 karum ¢enondranenHa u tutpyrot 0,1
H pacTBopoM efkoro Harpa (NaOH) no 61emHO-po30BOM OKpackd, HE MCYe3alolleld B TEUeHHe
MHUHYTBHI, U 3aIICHIBAIOT KOJIMYECTBO pacTBopa NaOH, nomennero Ha THTpOBaHUE.

S. 3HayeHWe THIPOJUTUICCKON KHUCIOTHOCTH BBIUMCIAIOT B Mr-3kB/100 T mo
cnenyromiei popmyre:

H=a-10-1,75-0,1,



rae  H— ruaponuTHyecKasi KUCIOTHOCTh, Mr-9kB/100 T

a — konumdecTBO pactBopa NaOH, n3pacxon0BaHHOTO Ha TUTPOBAHUE, MIT,

10 — muOxuTENb TIepecueTa Ha 100 T TOYBEI

1,75 — mnompaBka Ha HEMOJHOE BBITECHEHHE HOHOB BOJIOpPOJA IPH OJHOKPATHOM
00paboTKe MOYBBI PACTBOPOM YKCYCHOKHCIIOTO HATPHS;

0,1 — HOpMaJIBHOCTb PACTBOPA €IKOTO HATpA.

3a0anue 2. OnpenenuTh 3HAYCHHWE HACHIIIEHHOCTH TIOYB OCHOBAHHMSMHU 110 JaHHBIM
Tabaunel 14.

Ilpumeyanue. CTenieHb HACBHIIICHHOCTH IIOYB OCHOBAaHHSAMH — 3TO BEIHYHHA,
yKa3bIBaIOI[asi Ha HEKOTOpbIe CBOWCTBAa MOYBbL. [lo Hell MOXHO CyauTh O mpeoOiafaHud B
MOYBEHHOM TIOTJIOIIAONIEM KoMIiekce ocHoBaHuil (Ca+Mg), wiu mnpeobiajaHud WMOHA
Boziopoa (H"), KOTopble BIUSIOT Ha 00IIMeE PU3UKO-XMMHYECKHE CBOMCTBA TTOYBHI.

3Has 3HAYCHHUE THIPOJUTHICCKON KUCIOTHOCTA U CYyMMY OOMEHHBIX OCHOBAHHIA, MOYKHO
BBIYUCIIUTh CTENIEHb HACBIIIEHHOCTH MMOYBBI OCHOBAHUSAMHU 110 opmyIie:

S
V= ———— 100%
S+H *
rae  V — creneHb HAChIIEHHOCTH ITOYBEI OCHOBAHUSAMH, %0;
S — cymMMa norIIonmeHHBIX OCHOBaHMA, Mr-3kB/ 100 T 1TOYBHI;

H- THAPOJIUTHYCCKAA KUCIIOTHOCTDb, MIl -3kB/100 I TOYBEI.

Tabmuna 14
OnpeneneHne CTENCHN HACHIIIICHHOCTH ITOYBbI OCHOBAHUSMU
CyMMa TOrJIOLIEHHBIX I'uaponurnyeckas
yM HIU P CreneHp HACHIILIEHHOCTHA
OCHOBAHUM, KHCJIOTHOCTD, 0
ITOYBBLI OCHOBaHUSAMH, %0
mr-3kB/100 T moYBBI mr-3kB/100 T 1104YBBI
18,4 8,28
13,6 15,9
13 9,5
20,4 12,2
14 15,5
12,8 14,2

3adanue 3. BpraumcnuTe MOTPEOHOCTH B HM3BECTH HCCIEAyeMOro obOpaslia MaxOTHOTO
TOPU30HTA MOYBHI arposyianmadra MomHocThio 20 cM Ha Twiomiaau 1 ra.

Ilpumeuyanue. IloTpeOHOCTP TOUBBI B  M3BECTH BBIUHCISETCA IO  3HAUYCHHIO
TUAPOIUTUYECKON KHUCIOTHOCTH. JIIsi HEWTpanu3auud THAPOJIUTHYECKOW KHUCIOTHOCTH Ha
KaXaplii Muumurpamm-skBuBajieHT B 100 r mouBsl HeoOxomumo BHecTH 0,05 T yriekucioro
KambIus (coorBeTcTBeHHO Ha 1 kT — 0,5 T, 1000 kT — 500 1).

OOBeMHYI0O MacCy MaxOTHOTO TOPH30HTA JEPHOBO-MOJ30JIUCTHIX TOYB MOXHO TMPHHSTH
pasHo#1 1,5 r/cm®. B 3TOM citydae Macca TaxOTHOTO TOPH30HTA ITy6mHOM 20 cM Ha miomany 1 ra
Oyzner paBHa 3000 1. Takum o0Opa3oM, Ha muom@au B 1 ra mpu MOITHOCTH MaXxOTHOTO TOPU30HTA
20 cM 1715t TOHMYKEHUS KUCIIOTHOCTH Ha | MIJITUTpaMM-3KBUBAJICHT MOTPEOYETCS:

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

Jis  TOoMHOW HEHTpanu3ald  HEOOXOAWMMO JTy BEIHMYUHY YBEIUYHTh HA YHUCIIO
MUJUIATPaMM-3KBUBAJIEHTOB BOJOPO/1a THIPOIUTHUECKON KUCIOTHOCTH.

3aoanue 4. Onpenenuts N3MEHEHNE CTETICHH HACBHIIIEHHOCTH MOYBBI OCHOBAHUSMH, €CIIN
IPOUCXOIUT YMEHBIIIEHHE THIPOTUTUYECKOH KucnoTHOCTH ¢ 10 mr-3k8/100 r 10 4 mr-3ks/100 r u
yBeJIu4YeHue cyMMbl ocHOBaHMM ¢ 3 Mr-sks/100 r no 8 mr-3xB/100 r. [Ipn kakux npuemax Moryt
MIPOUCXOUThH TAKME U3MEHEHMSI YKa3aHHbBIX arpOXMMHUYECKUX TOoKa3aTesen?

Obopyoosanue u mamepuan: dappopoBas CTynmKa C TMECTHKOM, CHTO C OTBEPCTHUIMH
quamMeTpoM | MM, TEXHUYECKHE BEChl C pa3sHOBecaMu, (DUIBTPHI, ABE KOHUYECKHE KOJIOBI (C



pe3nHOBBIMU TIpoOKamMu) oO0bemoM 300 M, ABa XMMHUYECKHUX CTaKaHa, JBE CTEKIISHHBIC
BOPOHKH, JIBa JKEJIE€3HBIX IITaTHUBA, OIOpETKa B IITaTUBE, MUMNEeTKa 00beMoM 50 MIL.

Peaxmuevr: 1,0 H pactBOp yKcycHOkucioro Harpus, 0,1 H pacTBOp e€nkoro Hatpa,
pactBop ¢eHoadTaIenHa.

Tema 6. buoreoxumus nenocgepsbl.
JlaboparopHas padora 9
Onpeodenenue cooepicanus nOOBUICHO20 YUHKA 6 noysax (4 uaca)

Lenv: ompenenuTh OCOOEHHOCTM TEXHOTEHHOW MWTrpalv IMHKa B ypOaHO3eMax,
MOJIYYUTh IPAKTUUECKHE HABBIKU ONPEAENICHUSI MUKPOIJIEMEHTOB B TIOYBE.

3adanue 1. OnpenenuTs coACpKAHKE MOABIKHOTO IIMHKA B TIOYBAX rOPOJIa.

Ilopsiook pabomwi

1. Ha texnmuecknx Becax B3BemuBalOT 10 T' MOYBBI, MOMEMIAIOT €€ B KOJOOYKY
oobemoM 200 My, 3arem munetkod mpwimBaroT 100 Mo 1 H pacTBopa XJIOPUCTOTO Kajusl.
[lepuonnuecku B30anThiBatoT B TeueHue 30 MUH.

2. BoITSDKKY  UIBTPYIOT B KOHMYECKYIO KOOy uepe3 CKIaauaThlii (QUIbTD,
OTMBITBIN OT CJIEIOB MUKPO3JIeMEHTOB. OTHOBPEMEHHO TOTOBST XOJIOCTHIE MPOOEHI.
3. B penurensHyto BopoHky Ha 100 mu momemaroT 50 M BBITSDKKH, K KOTOPOU

npuauBaroT 10 M1 MacKHpYIOIIETro pacTBOpa U BCTPSAXUBAIOT. 3aTeM a00aBisitoT 10 M pabouero
pacTBOpa IUTU30HA, MOCJIE YEro TIATEIbHO IepEMEIINBAIOT B TeUeHUE 1 MUH.

4. [Tocne paznenenus (a3 HIDKHUIA CIIOM AWTHU30HATA IUHKA CIHMBAIOT B KIOBETY
KOJIOPUMETpA C TOJILIMHOM ClI0sl 1 CM U KOJIOpUMETPHUPYIOT MPH JUIMHE BOJIHBI 538 HM (3eneHbli
ceeromibTp). IlomydeHHBIe 3HAYCHHS CPABHUBAIOT C HYJICBBIM OOpPA3IOBBIM PACTBOPOM.
CopnepxaHye IIMHKA B TOYBE HAXOJAAT MO KaJUOpPOBOUYHOMY rpauKy M BBIYMTAIOT M3 HEro
pe3yabTaT X0JI0CTON MPOOHI.

3aoanue 2. I1o faHHBIM aHaANK3a COJIEPKAaHHUSI MUKPO3JIEMEHTOB B ITOYBAaX aBTOHOMHBIX U
NOMYMHEHHBIX JIAHAMA(TOB ONpeneanTh KOI(P(UINUEHT reOXMMHUYECKOro CONpspKeHus (Tadil.
16).

Tabmuma 16
CopneprxaHye METaJUIOB B IOYBAX ABTOHOMHBIX U TOJUYMHEHHBIX
nanamapToB CMOIEHCKON 00aCTH

o Meraniel, MI/Kr
DneMeHTapHbIN JaHapT
Cu Zn Mn Pb Fe
ABTOHOMHBIH JlaH AT 2,04 9,56 70,96 3,33 252,3
[MogunnenHslit TanAmAPT 2,91 13,66 71 6,34 2711

Ilpumeuanue. Jns BeisBIeHUS 3(@deKTa reoXHUMHUYECKOTO0 COMPSIKEHUS HCIOIb3YIOT
ko3 dunmeHT K., paBHBII OTHOIICHHUIO KOHIICHTPAIIMU METaJIa B TYMYCOBOM TOPH30HTE TTOYBHI
TEOXUMHUYECKH TMOJYUHEHHOro NaHamadTa K KOHIEHTPAIlMd STOTO0 MeTalsia B TYMYCOBOM
TOPH30HTE MMOYBHI aBTOHOMHOTO JIaHAmadra.

3aoanue 3. Onpenenuts K03(pPuureHT aHOMaTbHOCTH (K,) LIMHKA A MCCIETyeMOro
obpasma ypbaHozema, eciii MojJalibHOE (Hambojee 4acTo BCTPEUaroIIeecs) 3HAaUCHHE ITMHKA B
«(hoHOBBIX» (MpupoAHbIX) JaHAmadTax CMOIeHCKOro paiioHa coctasiser 12,5 Mr/kr.

Ilpumeuanue. Jlnsg  XapaKTEepUCTHKH TEXHOTCHHBIX HM3MEHEHUH  HCIIONIB3YeTCs
k0a(hpuyuenm anomanvrocmu (Ka), xotopbiii 0bu1 npemioxken B.B. Jo6poBombsckum (1999).
OtoT KOA((GUIMEHT TMpencTaBiseT coO0OW OTHONICHWE CPEIHETr0 3HA4YCHWs KOHIEHTPAIUU
MeTalljia B 3arPs3HEHHON MOYBE K IPUPOTHON HOPME.

3aoanue 4. Omnpenenutb TeXHOMUIBLHOCTH Kejie3a M MapraHila, €CId W3BECTHO, YTO
eKeroaHas JoObIUa AIEMEHTOB cOCTaBisieT coorBercTBenHo 3,1°108 1 6,0°10° TonH B To.

3aoanue 5. JlaTh XapaKTepUCTUKY HACEJIIEHHOMY IYHKTY, B KOTOPOM BBl IIPOXKUBAETe,
UCTIONB3YS CIEAYIOMINHN TUIaH:



a) MPUPOJIHBIE YCIOBUS TEPPUTOPHUU;

0) 0COOCHHOCTH COCTOSIHHS ()YHKIIMOHATBHBIX 30H;

B) DKOJIOTUYECKHUE TIOCICACTBUS (DYHKIIMOHUPOBAHUS TOPOJICKHUX JTaHIIITAPTOB.

3aoanue 6. Ilpoananu3upoBaTh JIaHIMAPTHYIO KaTeHY, MPUBEACHHYI0 Ha pucyHke 10.
BbIsSIBUTE OCHOBHBIC 3aKOHOMEPHOCTH B PACHPEICICHUH TCOXMMHYECKH MOJBIKHBIX (opM
METaJIOB, HAWTH TCOXUMHUUYECKHUI Oapbep.

Zn, Cu,Pb Mn. Fe,
MI/KT  MI/KT MI/kr  MI/KT
- 29 - 10 - 90 —220
L2s | g 85 :2[0
21 F o6 T
B B B 200
17 4 - 75
13 ) —70 ~-190

—— Pb
—7/n
—— Cu
—— Mn
—— Fe

1 — deproso-noodszonucmasn nousa 311068uaIbLHO0 1aHOUWAPMA,

2 — 0epHOB0-N0030IUCMAsL CIAOOCMBIMASA NOYEA MPAHCITIOBUATILHO20 TaHOwagma,

3 — 0epHoBo-21eesamas NOY8Aa AKKyMYIAMUBHO20 TAHOWADMA.

Puc. 10

Obopyoosanue u mamepuan. xonopumetrp ¢dotodnekrpuuecknii KDK, Bech
TeXHHYECKHe, KOJIObI oO0beMoM 200 M, NHUIETKH, KOJOBI KOoHWYeckue oObemom 100 wmum,
JenuTenbHble BOpOHKU 00bemMoM 100 M, puiibTpoBanbHas Oymara, IpoMbIBaJIKa.

Peaxmusbi: 1 H pacTBOp Kajusi XJIOPUCTOTO, pabOYM pacTBOP JUTH30HA, MACKUPYIOIIMHA
pacTBop.

Tema 8. Buoreoxumusi NpUPOIHBIX 30H.
JIaGoparopnas pabota 10
Ananu3z ocodennocmeii pazmewienus RPUPOOHHIX 30H U UX DUOZeoXUMUUECKUE
ocobennocmu (4 uaca)

[]env: BBIACHUTH OCHOBHBIE 3aKOHOMEPHOCTH pAa3MEIIEHUs MPUPOIHBIX 30H U HUX
OMOreoXuMHUECKHUE OCOOCHHOCTH.

3aoanue 1. CocTaBUTh JaHAMA(THO-TEOXUMHUYECKYIO KapTy MHpa, HCIOIb3Ys
TeMaTh4yeckue KapTbl. HaHecTH IIBETOM OCHOBHBIE JIAHAIIA(PTHO-TEOXUMHUYECKHE THIBI U
cemeiictBa. [1o BO3MOXKHOCTH IITPUXOBKOW 0003HAYUTH KJIACCHI.

3a0anue 2. HauepTuTh CXE€Mbl THIHWYHBIX BapUAHTOB TC€OXMMHUYECKOTO COMPSKEHUS
3JIEMEHTAPHBIX JIAHAMA(TOB MOA30HBI FOKHOW TaWTH.

3aoanue 3. 1o NaHHBIM XUMHYECKUX aHAJIU30B OMNPEACTUTH THII MOYBHI U YKa3aTh €€
reorpapuueckoe pacrooKeHHe.

Tabmuna 14



XMMHYECKUE CBOMCTBA ITOYBEI

O6MmenHna | ['naposnr. Cymma Cremeny | .
l'opu- | I'myOuna, pH s KHCJIOTHOC | IOIJIOIICH. HACBIIII. yg;)yc,
30HT cM (H20) | kucnotu Tb OCHOB. OCHOBaHHS
ocTh Mr-3kB/100 T TouBbI 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
A> 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 41 10,4 12,8 55,17 0,03

Obopyodosanue: Teorpad@UecKuil aTiiac, KOHTYPHAs KapTa MHpa.
CamocrosiTesibHas padora

TEMA: «O0mast reoXxuMH4IecKasi OpraHu3arusi 0nocgepb»

[ToaroroButes 3cce mo Tteme «lIpukinagHOe 3HAUYEHHE PE3YIbTATOB HCCIEAOBAHUS
OMOTEOXUMU».

TEMA: «XuMHYECKHI COCTaB 3eMHOH KOPBI KaK (hakTop Ouochepn»

Bonpocvt 0ns noocomosxku x 3awume nabopamopnou pabomvr Nel «Onpedenenue
cooepaicanuis dxcene3a 8 N0U800OPA3YIOUUX NOPOOAX KOIOPUMEMPULECKUM MEMOOOM»

1. Cpennuii XuMHUYECKHMH COCTaB 3€MHOM KOpbl M HOHATHE O Kiapkax. [aBHbIE
3aKOHOMEPHOCTH COJICPKAHUSI XUMUYECKHUX JIEMEHTOB B 3¢MHOM KOpe.

2. OOpa3oBaHHE U PACIPOCTPAHCHUE XUMHUYCCKHUX JJIEMEHTOB.

3. TloHATHEe O «TTaBHBIX» M «PACCESHHBIX» XUMHUYECKHX OJJIEMEHTax. TunomopdHbie
DIIEMEHTHI.

4. TeoxuMuyeckas HEOIHOPOJHOCTh 3€MHOM KOpBbI. 3HaYEHHE T'€OXUMHUYECKOro IapameTpa
«iapk koHueHtpaum» (Kk). OmnpeneneHue NOHATUH «T€OXUMHUYECKHH  (QOHY,
«reoXUMUYEcKasi MPOBUHIUNY», «TEOXUMUYECKasT aHOMAJIHSI.

5. Buapl mMurpanum XMMHYECKHX IJIEMEHTOB. | eoxmmudeckas (opmyia 3JIeMEHTapHOTO
nanamadTa.

TEMA: «KuBoe BemectBo. CocTaB )UBOTO BEILIECTBA»
Bonpocwr onsa nodzcomosku x sawume nabopamopnoi pabomwr Ne2 «Onpeodenenue
30IbHOCIU PACMUMENTbHO20 MAMEPUANa»

1. JKuBoe BemiecTBO. XMMHUYECKHI COCTaB KMBOTO BeEIIeCTBA IUIAaHETHl. Buabl pacuera
COCTaBa KUBBIX OPTaHU3MOB.

2. OmnpeneneHue NOHATUS «MUKPOIIEMEHTBI», UX OMOJIOTHYECKOE 3HAYECHUE.

3. buomornyeckuéi KPyroBOpOT XHUMHUYECKHX 3JIeMeHTOB. OTIMYUTEIbHBIC
OMOJIOrMYECKOr0 KpyroBOpOTa B OKE€aHe U Ha CyIIIE.

4. VIHTEHCHBHOCTH OMOJIOTUYECKOTO MOTIIONICHHUS dIIeMEHTOB. Onpe/iesieHIe MOHSTHS
«OMO(HMIbHBIEY DIIEMEHTHI.

5. OCHOBHBIE aCTIEKTHI TEOXUMHYECKOHN JEATEIEHOCTH opraHin3mMoB. Konmerus 6uocheps
B.A. Bepnanckoro.
3adanus ons noocomoexku xk 3awume aabopamoproi pabomovl Ne3 «Konuuecmeennoe

onpeoeneHue NOYBEHHO20 2yMYCa 8 TAHOUAGMAax noo pasHvMU HUMOYEeHO3AMUY
[ToaroTOBUTH KOMITBIOTEPHYIO MTPE3CHTAINIO «BHOTeOXUMISI 1 37JpaBOOXPAHEHHUE)

4epTHI

TEMA: «buokoctHas cuctema ruapochepbi»
Bonpocwt  ona noocomoeéxku Kk 3awume  1aOOpamopHoOU
«llomenyuomempuueckoe onpedenenue pH 600HbIX 6blmsdicexy

pabomer  No4



buokoctHas cucrema ruapocdepbl. CocraB MwupoBoro oxeaHa — pe3ylbTar
OMOreOXMMHYECKOHN JeSITeIbHOCTH OPTaHU3MOB.

Oco0eHHOCTH TEOXUMHH IMOBEPXHOCTHBIX BOJ CyIIH. TpaHcopmarius reOXuMUYECKOTo
cocTaBa MPUPOIHBIX PACTBOPOB Ha KOHTAKTE PEYHBIX U OKEAHUYECKUX BOJI.

Bonnas murpamusi XuMu4eckux 3J1eMeHTOB. [1]e0uH0-KUCIOTHBIE YCIOBUS IPUPOIHBIX
BOJ. U GUBUKO-XUMHUYECKHE

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE YCJIOBUSI MPUPOJIHBIX BOJ. THIBI M€OXMMHUYECKHX
OapbepoB.  YCIIOBUSL ~ BO3HHUKHOBEHHUS  KHUCIIBIX,  IIEJIOYHBIX,  OKHCJIUTEIbHBIX,
BOCCTAaHOBUTEJIBHBIX CEPOBOOPOIHBIX U IIICEBBIX 0aPHEPOB.

[TpyHIMIBI TOABMKHBIX KOMIIOHEHTOB M Kjacchl BOAHOM Murpanuu. KosnougHas
MUTpaIus, coporus, COpOIMOHHBIN Oapbep.

NuTtencuBHoCTh BogHON Murpamnuu. OnpeaeneHue koddduirenta BOAHON MUTPALIUH.

TEMA: «buoreoxumus ra30Boii 000J109KH 3eMIIH»
Bonpocut ons noocomosxu k 3awume nabopamopnou pabomul Ne5 «Onpedenenue cymmol

pacmeopumslx eeuiecme U Cymmol 0OMEHHbIX KAMUOHO8 Kainvyusa U MacHUus 6 amMocqbeprlx

0caoxkaxy

1. buoreoxumus razoBoi 00009ku 3eMiti. buoreoxumudeckas dBOIOIUS COCTaBa
aTMoc(depsl U )KU3HEACITSTLHOCTA OPTAaHU3MOB B MaCCOOOMEHE Ta3oB.

2. BozaymHas Murpanus XUMHUECKUX 37eMeHTOB. [lepenoc comneii ¢ atmochepHbIMU
OocaJKaMHu.

3. AtMocdepa Kak THCIIEpCHAs CHCTEMa U TeoOXUMHS a3po3oneit. KoaddunueHnt
a’PO30JIbHON KOHLEHTPALUH.

4. T'eoxuMuyeckasi HEOJHOPOIHOCTb MOBEPXHOCTHU CYIIHN, 00pasyrouiasics moj 1eicTBueM

a’paJIbHOM MUTPAIMU XUMHUYECKUX JI€MEHTOB.
3a0anua Ona nodzomosku K 3awume Jnabopamopuou pabomwvr Ne6 Omnpedenenue

3anvlilieHHocmu 6030yxa U MACCbL HEPACMBOPUMDbBLX 6eUecme 6 LZMMOC(ﬁeprlx ocaokaxy

IlonroroBute 3cce mo Tteme «TpaHCTpaHMYHBI TIEPEHOC COJIEH Ha TEPPUTOPHUH

Bocrouno-EBponeickoi paBHUHBI

TEMA: «buoreoxumus negocgepbi»
Bonpocvr ona noocomoexu k sawume nabopamopuou pabomwi Ne 7 «Onpedenenue

cpanyiomempudecKkozo cocmaea noiey

1.

2.

buoreoxumus nenochepsl. Opranndeckoe BemecTBo neaochepsl. Poias mouBsl B
PEryJIMpOBaHUU YIIIEPOA-KUCIOPOAHOTO MaccooOMeHa B 6rocdepe.

Bbuoreoxummueckas Tpanchopmarysi MUHEpaIbHOTO BeniecTBa nenochepsl. [Ipodiema
BO3HUKHOBEHUS I10YB U 3BOJIIONNS TOYBOOOPA30BaHUS B HICTOPUH 3EMITH.
Pacrnipenenenuie paccestHHbIX 3JIEMEHTOB B niefiocdepe. BiausHue xo34icTBeHHOM
JeSITeIbHOCTH YeJIOBEYECKOr0 00IIeCTBA Ha TEOXUMHUECKUE IIUKIIBI SJIEMEHTOB.
JHedopmaruy mprpoTHBIX OMOTECOXUMUIECKUX IIUKIIOB XO3STCTBEHHOH JIETETFHOCTHIO
yesoBevyeckoro obmectna. [lenocdepa — perynsarop 6MOreoXMMHUECKUX IIUKIOB
TSDKEITBIX METAJIIOB.

Bonpocvl 0ns noocomosku k 3awume aabopamopHou pabomer Ne8 «Onpedenenue

zudeﬂumuquKod KucjiomHrocmu)

1.

2.

30HaNBHOCTh OMOTEOXMMUYECKHX MporieccoB. OOIIMe TPUHIUITBI T€OXUMHUYECKON
kiaccudukanuu ganamadros. JlanamadTHe BUA M MHAUBU] (MJ1aH), palloHHpOBaHUE.
Jlanamagd THO-T€OXUMHUYECKUE KapThl. MeTOMKa COCTaBICHHS JaH A THO-
FEOXUMHUYECKHUX KapT. TUIONOTHYeCKUe KapThl U KapThl pailOHUPOBAHHUS.

['eoxuMusi OCHOBHBIX TUTIOB JaHAmadTOB. ['eoXumMmuueckas XapakTepucTHKa
aOMOTreHHbIX JaHAIapTOB.

['eoxumus necHbIX tanAmagpToB. CpaBHUTENbHAS XapaKTEPUCTHKA T€OXUMUYECKIX
apaMeTPOB TA€KHBIX JAHAIA(PTOB U BIaXKHBIX TPOITUKOB.



5. OOmrue yepThl BOJHON U BO3AYITHOW MUTPAIIUH B CTEIIAX U MyCTHIHAX. KOHIIeHTpanus
XUMHYECKHX 3JIEMEHTOB B pe3yJIbTaTe UCIapeHus TUIEHOUYHBIX BOA U JU((HY3NOHHBIX
IIPOLIECCOB.

Bonpocvt ons noocomoexu x 3awume nabopamopuou pabomvr Ne9 «Onpedenerue
CO0epPAHCAHUSL NOOBUINCHO20 YUHKA 8 NOUBAXY

1. [ukibel MaccooOMEHHA U pacrpeiefieHue Macc XMMHUYECKHUX 3JIEMEHTOB B Ouocdepe.
[{KJITBI 2IEMEHTOB, MOCTYIUBIINX B OMocdepy B pe3ylbraTe JAera3aluid MaHTHH.
['moGanbHbIe UKIIBI YIIIEpO/ia, KUCIOPOa, cepbl U azoTa. O01Iue 4epThl IIUKIOB U
pacipeneneHus Macc Jera3upoBaHHbIX 3JIEMEHTOB.

2. ukIibl 5JIeMEHTOB, IOCTYNUBIIUX B OMOC(Epy B pe3ybTare MOOMIH3AIUHN U3 3EMHOM
KOpbI. [ T00aJIbHBIC IUKITBI KAJTBIHS, Kaaus, KpeMHuUs U ¢pocdopa. OOmme 4epThl HUKIOB
U pacIpeieJIeHHsI MacC BBIIIECIOYCHHBIX 3JIEMEHTOB.

3. Ilukibel MaccooOMeHa TSKENBIX MeTaJIoB. I mo0anbHbIe MKIIBI CBUHIA U IHKA. O0I1e
YepThl HUKIIOB M Pacpe/IeNIeHUs] MacC TSHKENIbIX METalIoB B 6uocdepe.

TEMA: «buoreoxumusi IpupoIHbIX 30H»
Bonpocvl  0na noocomosxku k  3awume aabopamophou pabomsr NelO «Awnanus
ocobenHocmell pazmelweHus NPUPOOHbIX 30H U UX Ouo2eoxumuyecKue 0coO6eHHOCmuy»

1. CpaBHHUTEIbHASI TEOXUMUIECKASI XaPAKTCPUCTUKA YCPHO3EMHBIX CTETICH U
CyOTpONMUYECKUX CTEMNeil Ha cepo3eMax.

2. OCOOCHHOCTH r€OXUMHUYECKUX MTPOLIECCOB M BHJIOB MUTPAIMH B ITYCTHIHHBIX
naHagToB.

3. OOmue uyepThl OMOIOTUYECKOTO KPYTOBOPOTA B TYHJIPE U €T0 BIMSHHUE HA
FEOXUMHUYECKHE XapaKTePUCTHKU JIaHIa(TOB.

4. TeoxuMuyeckne 0cOOEHHOCTH BEPXOBBIX 00JIOT. PacmpocTpaHeHne 1 MpakTHYECKOe
HCIIOJIb30BaHUE BEPXOBBIX OOJIOT.

5. T'eoxumuyeckre 0COOCHHOCTH U CUCTEMATUKA TOPHO-ITYTOBBIX JIAHAIA(TOB.
[TpakTHdeckue mpoOIeMBbl.

6. T'eoxumuueckrne 0COOCHHOCTH U CHCTEMAaTHKA JIECOCTEMHBIX JTaHIIIa(TOB.

7. Teoxumuyeckue 0COOEHHOCTH U PaCIPOCTPAHEHNE TPUMUTHUBHO-TTYCTHIHHBIX
nauamadToB. Bynkanndeckue nanamadTel ¢ COMSTHOKUCIION MUurpanueit. buorenneie
naHamadThl BEYHBIX CHETOB.

MeToanuyeckue peKOMEHIALUM 110 BBINTOJTHEHUIO 3aJaHUM /151 CAMOCTOATEIbLHOM
padoThbI

1. IToaroroBka KOMNBIOTEPHBIX NPe3eHTALUH

PexoMeHamnuu 1mo moJroTOBKH KOMITBIOTEPHBIX TPE3CHTAIINN.

PaGora crymeHTa Haa JOKIAIOM-TIpE3EHTAIME BKIIOYAeT OTPabOTKy yYMEHUs
CaMOCTOSITEIbHO 0000maTh Marepuaa W JieJaTh BBIBOABI B 3aKJIIOYEHUH, YMEHUS
OpUEHTUPOBAThCS B MaTepuajie M OTBeYaTh HA JIOTOJHHUTENBHBIE BOIMPOCHI CIyIIaTelNeH,
O0TpabOTKy HAaBBIKOB OPAaTOPCTBA, YMEHHS MPOBOJUTH JUCIYT. JIOKIQTUUKHA JOJDKHBI 3HATH U
yMETh: COOOIIaTh HOBYIO HH(POPMAIUIO; WCIONb30BaTh TEXHUYECKHUE CPENICTBA; XOPOIIO
OpPUEHTUPOBATHCSA B TEME BCETO CEMUHAPCKOTO 3aHATHS, JUCKYTHPOBATh M OBICTPO OTBEYATh Ha
3a/laHHbIE BOMTPOCHI

[Ipe3enTanus Kak JAOKYMEHT MPEJCTABISIET COOOW IOCIEIOBATSIIEHOCTh CMEHSIOIINX
IpyT Apyra cIaiijioB - TO €CTh JIEKTPOHHBIX CTPAHHUEK, 3aHUMAIOIINX BECh JKPaH MOHUTOPA
(06e3 mpuUCYTCTBUS TaHENeW MporpaMMmbl). IS TOATOTOBKH IPE3CHTAIMH PEKOMEHIYCTCS
ucnoib3oBath: PowerPoint, MS Word, Acrobat Reader, LaTeX-oBckuii maker beamer. Camast
mpocTasi mporpaMMma Juisi co3laHus mpe3eHTanuii — Microsoft PowerPoint. Jlns moaroroBku
Ope3eHTalMu  HeoOXoAuMo  cobpaTb M 00paboTarh  HavyaubHYl0  HMH(GOpPMAIHIO.
[TocnemoBaTeIbHOCTH OATOTOBKH MIPE3ECHTAIINN

1. Yetko chopMymupoBaTh 1eIb MPE3SHTAIHIH.



2. OtobpaTh BCIO COAEpPKATEIBbHYIO YacTh IS MPE3CHTAIUNA U BBICTPOUTH JIOTHUECKYIO
LENOYKY MPEACTABICHUS.

3. OnpenenuTh KIIFOYEBbIE MOMEHTHI B COJICPKaHUU TEKCTa U BBIACIUTH HX.

4. OnpenenuTs BUIbI BU3yalu3aluM (KapTUHKU) Uid OTOOpakeHHs MX Ha ciaiiax B
COOTBETCTBUHU C JIOTUKOH, [IETbI0 U crienu(HuKoi MaTepuana.

5. Ilogo6pate au3aitH U GopmarupoBaTh ClaiIbl (KOJIUYECTBO KAPTUHOK M TEKCTa, UX
pacroJioKeHue, IIBET U pa3Mep).

6. [IpoBepuTh BU3yallbHOE BOCIIPUSITHE MTPE3CHTALIUH.

KonudecTBo ciialiJoB aJeKBaTHO COACPXKAHHUIO U IMPOJIOJDKUTEIBHOCTH BBICTYILICHUS
(Hampumep, A7 5-MHUHYTHOTO BBICTYIJICHHS PEKOMEHAYETCsl HCIoJib30oBaTh He Oonee 10
CJIaiI0B).

Kputepuu onenuBanus:

-[Tonnora n rayOMHa M3/I0KEHUS OTBeTa (YCBOCHHBIE TEOPUH, MOHATHS, (akThl) — 1
Oan;

-Jloruka uznoxeHus: matepuana — 1 6amr;

-IIpuMepsl UCTIOIB30BAHUS ONMUCAHHBIX SBJICHUM U TIpoIeccoB — 1 6ai;

-Mcronp3oBaHue TpW TOJATOTOBKE OTBETAa HA BOIMPOC JOIMOJHUTEIBHBIX HUCTOYHUKOB
uHpopmaruu — 1 6amr;

-Odopmienne pabotel — 1 Gam.

Orenka «5» - 5 0ayuIoB.

Ouenka «4» - 4 Gamna.

Onenka «3» - 3 6asuia.

Orenka «2» - MmeHee 3 0auioB.

2. lloaroroBka 3cce

Occe — BHJ CaMOCTOSITENIbHOW HCCIIEAOBAaTENbCKOM paboThl CTYAEHTOB, C LENbIO
yrayOieHus U 3aKpeIuIeHUs] TEOPETUUECKUX 3HAHUM M OCBOCHMSI TPAKTHUECKHUX HABBIKOB. Llenp
3CCE COCTOMT B PAa3BUTHUM CaMOCTOSTEIBHOIO TBOPYECKOIO MBILIUIEHHS W INHCHMEHHOTO
U3JI0’KEHUSI COOCTBEHHBIX MBICIIEH.

PexoMeHganyy 1o HaNmMCaHUIO ICCE.

B mpouecce BBINOMHEHUS 3CC€ CTYAEHTY MPEICTOUT BBINOIHUTH CIEIYIOIINE BUIbI
paboT: cocTaBUTH IJIaH 3CCe; 0TOOpaTh UCTOUYHHUKH, COOpATh U MPOAHATU3UPOBATH HHPOPMALIUIO
no npobiieMe; CHUCTEMaTHU3UPOBATh M MpPOaHAIM3UPOBaTh COOpaHHYIO HH(GOPMALUIO IO
npobieme; NpeAcTaBUTh NPOBEIEHHBIN aHAIN3 C COOCTBEHHBIMU BBIBOJAMH U MPEIOKEHUSIMH.
CrtpykTypa 3cce:

1. TUTYIBbHBIN JHCT.

2. [Inan.

3. Beeznenue ¢ 000CHOBaHHEM BbIOOpA TEMBI.

4. TexcToBOE U3NI0KEHNE MaTepuaia (OCHOBHAs 4acTh).

5. 3akio4yeHue ¢ BBIBOJaMH 1o Beeil paboTe.

6. CIMCOK MCITOJIb30BaHHOM JINTEPATYPHI.

TUTYNbHBIN JTHCT SIBISETCS IEPBOM CTPAHULIEW U 3aIIOJIHAETCS IO CTPOrO ONPEAEIEHHBIM
npaBuiaM. BBenenne (BBOHAS 9acTh) — CYTh U 000CHOBAaHUE BHIOOpA TAHHOW TEMBI, COCTOUT U3
psiZla KOMIIOHEHTOB, CBSI3aHHBIX JIOTMUECKH M CTHiIMCTHYeCKH. Ha 3TOM 3Tame o4eHb Ba)XHO
MpaBHIbHO cOPMYIMPOBATH BOMPOC, Ha KOTOPbI Bbl coOupaerecs HaliTH OTBET B XOJI€ CBOETO
uccnenoBanus. [Ipu pabote Hax BBeIEHMEM MOTYT IIOMOYb OTBETHI HA CIIEYIOIIUE BONPOCHL: 1.
Hano nu npaBate ompeneneHusi TepMUHaM, Npo3By4daBIIMM B Teme 3cce? 2. Ilouemy Tema,
KOTOPYIO S PacKpbIBalo, sIBJIsieTCs BakHOM B Hacrosimuit MmomeHt? 3. Kakue monstus OymyT
BOBJICUCHBI B MOM paccyxJeHus no teme? 4. Mory 1M g pa3ienuTb TEMY Ha HECKOJIbKO
coctaBHbIX yacTed? Takum oOpa3oM, B BOJHOH YacTH aBTOp OIpeneNseT mpolieMy u
IIOKA3bIBAE€T YMEHUE BBIABIATH IIPUYMHHO-CIECACTBEHHBIC CBS3H, OTpakassk UX B METOJOJIOTHU
peLIeHHs TOCTAaBICHHOM MPOOJIeMBI uepe3 CUCTEMY LieNeH, 3a1ad U T.11.



TexkcroBoe wu3nOXKeHHE MaTepuana (OCHOBHAas 4YacTh) — TEOPETUYECKHE OCHOBBI
BbIOPaHHOW MpPOOJEMBI M M3JI0)KEHHE OCHOBHOIO Bompoca. JlaHHas wYacTe npeznonaraer
pa3BUTHE apTyMEHTAIMH U aHAJIN3a, a TAaK)Ke 0OOCHOBAHHUE MX, HCXO/ U3 UMEIOIINUXCS TaHHBIX,
JPYTruX apryMeHTOB U IO3ULUHI 110 3TOMY BOIIpocy. B 3TOM 3akirouaeTcs OCHOBHOE COJiepKaHue
3cCe M ATO MPEACTABISACT IIIaBHYIO TPYJHOCTH MPH €ro HamucaHuu. B 3Toil yactu HEOOX0IMMO
IPEJCTaBUTh PEIEBAHTHBIC TEME KOHIIENLUH, CY)KICHHUS U TOUYKU 3pEHUs, IPUBECTU OCHOBHbBIE
apryMeHTHI “3a2” ¥ “TIpOTUB” HUX, C(HOPMYIHPOBATH CBOIO MO3UIIMIO U ApTYMEHTUPOBATH €€.

3axiitoueHue (3aKIYUTeNbHAs YacTh) — 0000IIEHUs U apryMEHTHPOBAHHBIE BBIBOJIBI 110
TEMe 3CCe C YKa3aHueM 00JacTh ee mpuMeHeHHs U T.J. OHO MOJBITOKMBAET ACCE MM elle pa3
BHOCHUT MOSICHEHHUS, TIOJKPEIUISIET CMBICI U 3HAUE€HUE U3JI0’)KEHHOI'0 B OCHOBHOM yacTu. MeToibl,
pEKOMEH/yeMble JJIsi COCTAaBJICHUS 3aKJIIOUEHUS: MOBTOPEHHE, WJUIIOCTpaLus, IUTaTa,
YTIBEpXKJICHHE. 3aK/IIOUEHHE MOXET COJAep)KaTb TaKOW OYEHb BAaXKHBIM, JOMOJHSIOIMUI 3cce
AJIEMEHT, KaK yKa3aHHe Ha NMPUMEHEHHE HCCIICAOBAaHUs, HE MCKII0Yash B3aMMOCBS3U C IPYTUMHU
npobiaemamu. Takum 00pa3zoM, B 3aKITFOUUTENILHON YacTH 3CCE OJDKHBI ObITh CPOPMYIINPOBAHBI
BBIBOIBI M OTIPE/ICTICHO UX MPHIIOKEHHUE K MPAKTUIECKON 00JIaCTH IS TEeIbHOCTH.

Crucok UCMOJNBb30BaHHOM —JIUTEpaTyphl COCTaBJIsA€T OAHY U3 4acTed paboThl,
OTpaKaIOMIeH CaMOCTOSITETIbHYI0 TBOPYECKYIO pPa0OTy aBTOpa M IO3BOJSIOMICH CYAWTH O
CTerneHu (yHIAMEHTAIbHOCTU JaHHOM pabotrel. [Ipu cocTaBieHMM chucKa JUTEpaTypsl B
nepeveHb BKIIOYAIOTCS TOJBKO T€ MCTOYHHKH, KOTOPbIE ACHCTBUTEIHHO OBUTM HMCIIOJIB30BaHbI
IpU HOJATOTOBKE 3CCe.

TpeboBanust k oopMIIEHHIO 3cce. Dcce BBIMOJIHACTCS Ha KOMIbIOTEpe (TapHUTYypa
Times New Roman, mpudt 14) uepes 1,5 nntepana ¢ noiasiMu: BepXHee, HUXKHee — 2; IpaBoe —
3; meBoe — 1,5. Otcryn nepBoii crpoku ab3ama — 1,25. CHocku — moctpaHudHbIe. TaOnuib U
PHCYHKHM BCTpaMBalOTCs B TEKCT paboThl. Homep cTpaHMIIbI HE CTaBUTCSA Ha TUTYJIBHOM JIUCTE,
HO B 00Illee YMCIIO CTPaHUIl OH BKIro4aeTcs. OO0beM acce, 6e3 ydera NMPUIOKEHUH, HE TOKEeH
OpeBbIIATh S5 CTpPaHMI. 3HAYUTEIbHOE IPEBBIIIEHUE YCTAHOBICHHOTO O0ObeMa SBISETCS
HEIOCTaTKOM paboThl M yKa3bIBaeT Ha TO, YTO CTYACHT HE CyMeJ OToOpaTh M repepaboTarh
HE00X0IMMBIN MaTepual.

Kpurepun onenuBanus:

-[TonHoTa M rAyOMHA M3JI0KEHUS OTBeTa (YCBOGHHBIE TEOPUH, MOHATHS, (akThl) — 1
Oai;

-Jloruka uznoxxenust Matepuana — 1 6amr;

-IIpuMepsl NCIOIB30BaHUS ONHUCAHHBIX SIBJICHUM 1 mpoleccoB — 1 6ai;

-Mcnonp3oBaHue MpU MOArOTOBKE OTBETa Ha BONPOC JOMOJHUTENbHBIX HCTOUYHHUKOB
uHpopmanuu — 1 Oam;

-Odopmnenue padotsl — 1 Gan.

Onenka «5» - 5 0amos.

Onenka «4» - 4 Oanna.

Orenka «3» - 3 Oama.

Onenka «2» - MeHee 3 6aJIoB.

6. Kputepuu onieHMBaHUsA Pe3yJibTATOB OCBOCHUS M CIUNINHbBI
6.1. OneHouyHble CpeACTBA M KPUTEPHH OLECHMBAHUS JUIA TeKYyIIeH
aTTecTaluu

1. BoinoJiHeHHEe U 321UTA JIA00PaATOPHOI padoThI.

3anaHus ¥ BOMPOCHI [Tl 3alUTHI JTa00paTOPHON pabOThI MPUBEIACHBI B pasjene «Bums
00pa30BaTeNbHOM 1eATETbHOCTI.

Kpumepuu oyenueanus:

Onenka «5» - HaTM4Ke MPaBUIIbHO BHIMIOJIHEHHOTO 3aJaHMUsl.



OueHka «4» - HaJIMYME MPABWIBHO BBIMOJHEHHOTO 33JaHUsl, HO C HE3HAYUTEIbHBIMHU
OIINOKaMU.

Onenka «3» - HATMYKE MPABHUIIHHO BHITIOJTHEHHOTO C HEOOJIBITUMH OITMOKAMH 3a/1aHu.

OneHka «2» - HaJad4Yhe HE BBITOJHEHHOI'O 3aJaHMsA WM BBIINOJHEHHOIO 3aJaHus C
OOJIBIINM KOJIMYECTBOM OIIHNOOK.

6.2. OeHOYHbIE CPEACTBA U KPUTEPHH OLIEHUBAHUS /IJIs1 TPOMEKYTOYHOM
aTTecTaluu
1. 3auer (4 cemecTp)
a) CpencrBamMu OIICHUBAHUS SIBISIOTCA 3aJaHUsS IS TEKYIIEro KOHTPOJISI U MTOTOBBIC
TECTEHI.
HToroBblii TeCT

Bapuanrt 1
1. MuKpO3JIEeMEHTHI He SIBJIIOTCS COCTABHOM YacThbIO:
1) ropmMOHOB; 2) ¢hepMeHTOB; 3) HyKJIEMHOBBIX KUCIOT;  4) BUTAMUHOB.
2. HauOomnbuiee cofep:kanue B 3¢MHOM KOpe IPUXOIUTCA Ha:
1) Mg; 2) Si; 3) F; 4) Al
3. CpenHee coaepx)aHUe XUMHUECKOTO 3JIEMEHTA JUI JaHHOI'O TUIIA MOPOJ B ONPEIEICHHOM

paiioHe:
1) reoxuMuyYECcKasi aHOMAIIHS,
2) TeOoXMMUYECKasi POBUHIINS;
3) reoxuMuyecKHii (OH;
4) KJIapK KOHICHTPAIHH.
4. CymMma 0OMEHHBIX OCHOBaHHI 3TO:
1) Mg u Fe; 2) Siu Ca; 3) FuCa; 4) Cau Mg.
5. Ha xakom reoxumuueckom Oapbepe uaeT HakorieHnHe Fe u Mn:
1) BoCCTaHOBUTEBHBIN TJICEBHIN;
2) KOCIOPOIHBIN (OKHCIUTENbHBIN);
3) KHCTbIi;
4) ucnapuTenabHbIH.
6. KoHmeHTpanusi Kakux pacCesHHBIX JJEMEHTOB B COCTaBE PACTCHUN CBUJIETEIBCTBYET O
BIIMSIHUU MODSL:

1) Mn; 2) Fe; 3) Na; 4) Cu.
7. K HelTpaibHBIM U CIa0OIIETOYHBIM OTHOCSITCS TIOYBBI C MOKa3zareieM pH:
1) menee 3; 2)4-6,5; 3) 6,5-38,5; 4) 6omnee 8,5.

8. I[J'I}I KaKoro kjiacca BOJIHOM MUT'paAllU XUMHUYCCKUX 3JICMCHTOB XapPaKTCPHBI CI1a0OKHUCIIBIC
IICJIOYHO-KHUCIOTHBIC YCJIOBUA, OKUCINTCIIbHAA O6CTaHOBKa, aK THHOMOp(i)HBIM JJICMCHTaAM
otHocurcs H n OpPraHu4CCKNUEC KUCIIOTHI:

1) cepHOKHCIbBI;,  2) CONSHOKHCIbBIN,  3)KHUCHbIH;  4) COJOBBIN.
9. TunomMop¢HBIM 3JIEMEHTOM MOJYMHEHHBIX JaHMAPTOB I0KHOM IOA30HBI TAITH SBIISIETCS:
1) Ca; 2) Mg; 3) Fe; 4) Al
10. ®paxnus pazmepom 0,1 - 0,01 MM oTHOCHUTCS:
1) x mpLIE;
2) K MEJIKOMY IIECKY;
3) K TIIMHE;
4) K KpyITHOMY IIECKY.
11. K 3071bHBIM 3JIEMEHTaM HE OTHOCSATCS:
1) Mg; 2) Si; 3)F; 4) N.

12. B cocraBe wmeramiopepMeHToB apruHaza u  ¢ocdoprpaHchepaza MPUCYTCTBYET
MUKPOIJIEMEHT:



1) Mn; 2) Fe; 3) Zn; 4) Cu.
Kpumepuu oyenusanus:
«OT1anyno» - 10-9 nmpaBUIbHBIX OTBETOB;
«Xopo1oy - 7-8 IpaBUIHHBIX OTBETOB;
«Y10BJIETBOPHUTEJIBHO» - 5-6 MPAaBUIbHBIX OTBETOB;
«HeynoB/1eTBOPHUTEJIBHO» - MEHEE 5 TPABUILHBIX OTBETOB.

Kpumepuu évicmasnenus 3auema:

«3a4TeH0» BBICTABISETCA CTY/ACHTY, KOTOPBIN:

- BBIMIOJIHWJI U 3aIIUTHII HE MeHee 3 MpaKkTUYecKuX pabdoT;

- Hamucall U”TOrOBOE TECTOBOE 3aJaHUE Ha OLIEHKY HE HUXKE «YJOBJIECTBOPUTEIBLHOY;
- cJlaJl HOMEHKJIATYpY KapThl Ha OLEHKY HE HUXKE «YOBJIETBOPUTEIHHO.

«He 3a4TeH0» BBICTABIIACTCS CTYACHTY, KOTOPBIN:

- BBIIIOJIHWJI U 3aLUTHII MEHee 3 PaKTUUECKUX padoT;

- WJIM HAIIACaJl UTOTOBOI'0 TECTOBOE 3aJaHUE HA OLEHKY HUXKE «YIOBJIETBOPUTEILHOY;
- WIN HE COAJI HOMEHKJIATYPY KapThl HA OLIEHKY HUKE «YJOBJIETBOPUTEIBLHO».

0) [nst crynentoB, nmpomyctuBImx Oojiee 50% 3aHATHI MO YBaXHUTEILHON NpPUYUHE U
CTY/ICHTOB, 00yYaIOIIUXCs 110 HHAMBHIyaTbHOMY Y4eOHOMY ILJIaHY.

Pegepar
Temvbl pechepamos
1) DKOJOro-reoXuMHYECKHE OCOOCHHOCTH MPUPOIHBIX JIaHAIIA()TOB
CmoneHcko-MOCKOBCKOM BO3BBILIEHHOCTH
2) BiusHue TpUpOIHBIX (AaKTOPOB Ha Pa3HbBIX ITAax BOSHUKHOBEHUS U
Pa3BUTHUSI TOPOJIOB
3) Jlanamad)THO-3KOIOTHUECKHE OCHOBBI OPTaHU3aIUH PETHOHATIBHBIX CHCTEM
0c000 OXpaHsIeMbIX PUPOIAHBIX TEPPUTOPUH.
4) DKOIOro-re0XMMHYECKHE CeTH KaK HHCTPYMEHT JIaHJIadTHOTO
IUTAHUPOBAHUS
5) TlpuponHbie (hakTOpsl U aJanTaIUsl YEIOBEKa B POLIECCE aHTPOIIOTeHE3a

Tpebosanus k cooepacanuio u ogpopmieruro pepepama

Pedepar, kak ¢opma caMOCTOATENBHOW HaydHOM pPabOTBHI CTYIEHTOB, — 3TO KPaTKHUH
0030p MaKCUMaJIbHOTO KOJMYECTBA JOCTYIHBIX MyOIMKAIMil 110 3a1aHHOI TeMe, ¢ AJIeMEHTaMH
COTIOCTaBUTENILHOTO aHallM3a JaHHBIX MaTepHallioB M C MOCIeAYIOIUMHU BbeiBogamu. [Ipu
IpOBENEHUN 0030pa J0JDKHA NPOBOJUTHCA W HUCCIENOBaTeNabcKkas padboTa, HO 00beM ee
OTpaHHUYEH, TaK KaK aHAIM3UPYIOTCS YXKe ClIeTaHHbIE TPEIBIIYIINMU UCCIIEIOBATENSIMUA BHIBOJIBI
U B CBS3M C HEOOJNbIIUM 00BeMOM AaHHOW ¢opmbl padboThl. [lpemonmaBatens peKOMEHIYET
JIUTEpaTypy, KOTopasi MOKET ObITh MCIIOIb30BaHA IS HalMcaHus pedepara.

Pabora BeimonHsieTcst Ha KoMmbtoTepe (rapautypa Times New Roman, mipudt 14) uepes
1,5 uHTepBana ¢ mojsMU: BEpXHEe, HMKHee — 2; JeBoe — 3; mpaBoe — 1,5. Otcryn nepBoi
cTpoku ab3ana — 1,25. CHocku — moctpanuyHble (mpudt 12), ux Hymepaius AO0KHA OBbITh
CKBO3HOM 1O BceMy TeKCTy pedepata. Hymeparus cTpaHull JoKHA OBITH CKBO3HOH (HOMEp He
CTaBUTCSl HAa TUTYJBHOM JIMCTE, HO B OOIIEM KOJMYECTBE CTPaHHI] y4UThIBaeTcs). Tabmuubl u
PUCYHKH BCTPauBAIOTCS B TEKCT Pa0OTBHI, UX HyMepauus JOJDKHA OBITh CKBO3HOW IO BCEMY
pedepaty. OHHM Bce TOJDKHBI UMETh Ha3BaHUE U B CAMOM TeKCTe pedepara Ha HUX JOJDKHA ObITh
CCBLJIKA.

OO6miee KOMWMYECTBO CTpaHUIl B pedepare, 0e3 yuera NPUIOKEHHH, HE HOKHO
npeBbIaTh 15 crTpaHun. 3HAUMTENBPHOE NPEBBINICHWE YCTAHOBJIEHHOTO OOBbEMa SBISETCS
HEJIOCTaTKOM Pa0OThI M yKa3bIBaeT Ha TO, YTO CTYACHT HE CyMmell oToOpaTh M mepepadboTarh
HEOOXOAUMBINA MaTepual. B MpuiIoXeHuu MOMEeNaloT BCIOMOTaTebHbIE WU JTOTIOJIHUTEIbHBIC



MaTepHalbl, KOTOpPBIE 3arpOMOXIAIOT TEKCT OCHOBHOWM 4YacTH pPaboOThl (TaOIHIIBI, PUCYHKH,
KapThl, rpaduKy, HEOMyOJMKOBAHHBIE JOKYMEHTHI, Iepenucka u T.1.). Kaxknoe npunoxenue
JOJUKHO HAUMHAThCA C HOBOM CTpaHMIBl C YKa3aHMEM B IIPaBOM BEpPXHEM YINIy CJIOBa
«[Ipunoxxenue», UMeTb HOMEpP M TeMaTW4yecKMi 3aronoBok. [Ipu Hamuuum B pabore Oosee
OJTHOTO TPUJIOKEHUS OHU HyMepyroTcs apadckumu nuppamu (6e3 3Haka «Ney), Hampumep,
«[Ipunoxenue 1» Hymepauus cTpaHul, Ha KOTOPBIX HAIOTCSA HPUIIOKEHHUS, IOJKHA OBITH
CKBO3HOM U NPOA0JIKATH OOIIYI0 HyMEpPaIHIO CTPAaHUI] OCHOBHOT'O TEKCTA.

Kpurepuu onienuBanus:

-[lomHoTa M TIIyOMHA M3JI0KEHUSI OTBETa (YCBOEHHBIE TEOPHH, NMOHATHA, (GakThl) — 1
OaJr;

-Jloruka uznoxenus: matepuana — 1 6amr;

-IIpuMepsl UCTIOIB30BAHUS ONMMMCAHHBIX SBICHUH U MIPOIleccoB — 1 Gaiw;

-Mcnonb3oBaHue mpu MOJATOTOBKE OTBETAa Ha BOMPOC AOIMOJHUTENBHBIX HCTOYHUKOB
uH(popmanuu — 1 Oam;

-Odopmnenue padotsl — 1 Gan.

«3aureHo» - 3 6amia u Ooiee;

«He 3auteHo» - MeHee 3 O6ayioB.

7. IlepeyeHb OCHOBHOM M 1ONOJHUTEJIbHOH yueOHOM JUTEPaTyphI
7.1. OcHOoBHAas JUTEpaTypa

1. Yenner FO.I'. ['eoxumus oKpyxaromieii cpenbl: ydeOHOoe mocoOue i BY30B. — 2-¢€
w3n., wucnp. WM gon. — MockBa: M3parensctBo  FOpaiitr, 2020. - 146 c.
https://urait.ru/viewer/geohimiya-okruzhayuschey-sredy-448335#page/2

7.2. JlonoiHUTEIbHAS JIUTEpaTypa

1. BeriuuHckuit B.A. T'eoxuMus mporeccoB aHTPOIOTEHHOTO MOYBOOOpa3oBaHUs. /
['eoxumus TEXHOTEHHBIX MporieccoB. — M.: Hayka, 1990. — C. 104 — 109.

2. I'nmazoBckas M.A. T'eoxumus NPUPOAHBIX W TEXHOIEHHBIX JaHAmadro. M.:
Bricmiag mkona, 1988— 328 c.

3. T'eoxumus okpyxaromeit cpenst. / FO.E. Caer, b.A. Pesuu, E.Il. Sluun u ap. — M.:
Henpa, 1990. — 335 c.

4. JloopoBonbckuii B.B. OcHoBbl Onoreoxumun. — M.: U3n.1p «Akanemusi», 2003. —
400 c.

5. EnnateeBckuii [1.B. ['eoxumusi MUTpaliMOHHBIX MTOTOKOB B MPUPOAHBIX U MPUPOIHO-
TEXHOTEHHBIX reocuctemax. — M.: Hayka, 1993. — 253 c.

6. lBaeB A.M. buorcoxumus. — M.: Beicur. mik., 1986. — 127 c.

7. KoBanbckuit B.B. I'eoxumuueckas sxonorusi. — M.: Hayka, 1974. — 298 c.

8. Pesuna O.A. JlaGoparopHbie paboThl 1o Kypcy «l'eoxumus gaHamagdToB»: yueOHO-
METOJMYECKOe TToco0re IJisi CTYAeHTOB crienuanbHocTh «I'eorpadus» / U3a-Bo Cmonl'V, 2011.
- 60 c.

9. DOxoreoxumus ropoxackux danmmadptoB / Ilox pexn. H.C. KacumoBa — M.: Uzn-Bo
MI'Y, 1995. - 336 c.

Cnncok yueOHO-MeTOAMYECKUX Pa3padoToOK /sl CTyIeHTa

KonTtypHble KapThl pa3HbIX TeppuTOopuil (¢pusnmdeckas kapra Mupa, ¢pusmdeckas Kapra
Poccuun, kapThl MaTEpPUKOB) B 3JIEKTPOHHOM BUJIE.

7.3. Ilepeyennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM CeTH
«HuTepHer
1. BcemupHnas reorpadus (http://www.wgeo.ru)
2. Munucrepctso [Tpupoausix Pecypcos u Dxonorun Poccuiickoit @enepanuu
(Www.mnr.gov.ru)



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

3. Dkonorus - Aapmunucrparus Cmonenckoii ooxactu (https://www.admin-
smolensk.ru/our_region/ekologiya)

4, TeoxuMus OKpyKarouen cpenbl. ['eonornyeckuii moprair GeoKniga
(www.geokniga.org/books/3473)

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

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

Wucrutyt reorpadpun CO PAH nmenu B.b. Couassr - http://www.irigs.irk.ru

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

~

8. MaTtepunanbHO-TeXHH4YeCKOe o0ecrieyeHne
VY4eOHbIe ayIUTOPUH JJIs POBEACHUS YUeOHBIX 3aHATUH - Kopryc Ne 1, ayn. 61: HoytOyk HP
530 CM-530, mpoexrop Vivitek J1557W, skpan HacTeHHbIi 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 ob0ecnieyeHue

Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nuueH3us
66975477 ot 03.06.2016 (6eccpouno).

Oobyuatonmmmcest obecrieden goctyn kK OBC «tOpaiity, DbC «IPRbooks», moctyn B
JJIEKTPOHHYI0 HMH(POPMAIIOHHO-00pPa30BaTeIbHYI0 CpPEly YHHUBEPCHUTETa, a TaKkKe IOCTYI K
COBPEMEHHBIM TPO(ECCHOHANBHBIM 0a3aM JaHHBIX ¥ WH(POPMALMOHHBIM CIIPAaBOYHBIM
cHCTeMaM.
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