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1. HEJb OCBOEHUSA JUCHUIIJINHBI

Ilenbto OCBOGHMS TUCLMILIMHBI ABJSETCS NPUOOPETEHUE 3HAHUM 10 T€OXUMHUH, KaK
€CTECTBEHHO-HAy4YHON JUCHMIUIMHE, KOTOpas paccMaTpUBAEeT pacHpOCTPAHEHHOCTh U
HBOJIIOLUI0 XUMHYECKHUX JJIEMEHTOB B HpUPOAE, (GOPMBI U3 HAXOXKICHHS M MHUTPALUU B
reocpepax 3emnum U (HopMHpOBAHME TOTOBHOCTH OOYYaIOIIMXCS  UCIOJB30BATh
TEOPETUYECKUE 3HAHUS U IPAKTUYECKUE YMEHUS B HAyYHOH M MPAKTUYECKOH EATEIbHOCTH
B cpepe IKOJIOTUH U MTPUPOIOTIOTH30BAHHUS.

OcHoBHOW 3ajaveil sBIsETCS MNpUOOpETEHUE 3HAHMM W yMeHUH B 00JacTH
FeOXMMHUYECKUX OCHOB, JIJISl UCTIOIB30BAHUS UX B 00JIACTH HKOJIOTMH U MPUPOIONOIb30BAHUS
C LIEJIbI0 OXPAHBI OKPYIKAIOLIEH CpeIbl U YCTOMUYUBOTO PA3BUTHSL.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JTUCHUITIMHBI

OcBoenne aucHUIUIMHBL «['eoXUMHs»  HampaBleHO Ha (OPMHUpPOBAHUE Yy

00yJaromuXxcs CASAYIONUX KOMIETEHIIUN (YACTH KOMITETCHIIHH):

Tabnuya 2.1. Ilepeuenv komnemenyu, popmupyemsvix y 00y4arouuxcs npu 0C80eHuUU
QUCYUNIUHBL (Pe3yTbmambl 0C80eHUsL OUCYUNTIUHDL)

NuaukaTopsl 10CTHKEHU KOMIIETeHIMU
Indp Komnerennus A peI A o f
(B pamMKax aHHOW TUCIUILIMHBI)
OIIK-1.1. 3narp 06a30Bble OCHOBHI (yHIAMEHTATHHBIX
CrniocobHOCTD
pa3nenoB  HayK O  3emile, ©CTECTBEHHOHAy4YHOTO U
MPUMEHSATH 0a30BbIC
ama MaTEMaTHYeCKOro IMKJIOB NP pELIeHUU 33aJady B 00JacTH
HaHUS
9KOJIOTHH Y TIPUPOIOTIOTH30BAHUS
dbyHIaMEHTATBHBIX
a3JIeJIOB HAayK O 3emiie
P Y > |OIIK-1.2. Ymeth MPUMEHSATh 6a3oBbIC 3HAHUS
OIIK-1 |ecTecTBEHHO-HAYYHOIO
(byHIaMEeHTaIbHbIX pazzenos HayK 0 3emuie,
u MaTEMaTHYECKOTO
€CTECTBEHHOHAyYHOT0 U MaTEeMaTHYeCKOro IUKJIOB IpHU
LIUKIOB TpU PpPEHICHUU
sanad s o6 acTy |PCIICHAY 337124 B 00J1aCcTH SKOJIOTHH U IPUPOIOTIONH30BAHUS
KOOI M " OIIK-1.3. Brnagets 6a30BbIMH 3HaHUSAMH (HyHIAMEHTATBHBIX
a3JIeNioB  HayK MUIT TECTBEHHOHAYYHOT "
MPUPOIONIOIB30BAHUS pasJieio 4 0 3emue,  ECTECTBEHHOHAYSHOIO
MaTEMaTHYeCKOro IMKJIOB NP pPELIeHUU 3a7ady B 00JacTH
SKOJIOTHH Y IPUPOJIOTIOTIH30BAHUS
CrocoO6HOCTH OIIK-2.1. 3nHatp (¢yHAAMEHTAIBHBIE OCHOBBI JKOJIOTHH,
UCIOJIb30BaTh T'€09KOJIOTHH, TPUPOIONOIB30BaHHUS, OXPAHBI IPUPOIBI
Teoperndeckue OcHOBBI | OITK-2.2.YMmeTs mpumeHsATh (PyHIaMEHTaIbHbIE 3HAHUS T10
9KOJIOTMH, I'€0IKOJIOTHH, | SKOJIOTUH, TEO0IKOJIOTUH, MPUPOJOTOIH30BAHUS, OXPaHBI
OITK. |MPHPOAONOTB30BAHHS, IPUPOJIBI B MPOPECCUOHANBHON AESITETbHOCTH
OXpaHbl — HPUPOABL M| O[IK-2.3. BnameTh  MeTOZaMH  TEOPETHYECKOTO W
HayK 00 OKPYKAIOWICH | ycnepumenTatbHOrO MCCIIEI0BaHUS 00BEKTOB
cpene _ B mpodeccuonanshoit nestensHOCTH
npodecCuOHATBHON
JeSITeIbHOCTH
CrocoOHOCTE OIIK-6.1. 3HaTh METOIMYECKHE OCHOBBI TPOBEACHUS HAYYHBIX
MPOEKTHPOBAT, UCCIICIOBaHM, TpeOOBaHUsI aBTOPCKOTO MpaBa W HAyYIHOU
MIPEJICTaBISATh, STUKHU
OIIK-6 |3amumaTs U OIIK-6.2. VYmerp moOdy4aTh, aHaJIU3UPOBaTh, 000OIIATH
pacmnpocTpaHsITh HEOOXOJUMYI0  HayuyHyl0  UHGOpMAalUIO,  HCIOIb3Yys
pe3yNbTaThl CBOECH COBPEMEHHBIE  METOJABI  HCCICJOBAHUN,  MPEICTABISATH
npodeccuoHalbHOM U COOCTBEHHBIC




[ndp Kommerenmus NuaukaTopsl AOCTHIKEHHS KOMIETeHIIH
(B paMKax TaHHOW JUCIUTIIIUHBI)
HAay4YHO- OIIK-6.3. Bmamerp HaBblKaMM YCTHOTO JOKJIana H
HCCIIEIOBATEBCKOU MpE3eHTAlUN  PE3yJbTaTOB  MPOEKTHOM U HAyYHOU
JeSITEIbHOCTH JIESITENIBHOCTH
CrocoO6HOCTH IIK-6.1. 3HaTh OCHOBBI HKOJOTMYECKOIO MOHHUTOPHHTA,
OpraHHU30BaTh yOpaBlIeHUsT TPUPOJHBIMH pEeCypcaMH U  yCTOHYHMBOTO
MEPOIPUATHS IO | pa3BUTHS
YIPaBICHUIO
NPUPOTHBIME HK-6.v2. YMeTb OCYHIECTBISATh MPOrHO3 TEXHOTEHHOT'O
K. |Pecypeavi,  oxpane EZ?II([SIP;ZE?QZ’H ) EHanm 4aCTHBIX M o0umx  mpobiem
OKpYKAIOMIEH Cpesbl 1 PUPOIHBIX YCIOBUH U PECYPCOB
COXPaHEHUIO
OropazHooOpasus,
YKOJIOTHYCCKOMY [IK-6.3. Bnaaerb HaBBIKAMM OpraHU3alMM IOJIEBBIX U
KOHTPOJIIO 1 | KaMepabHbIX pabor, pa3paboTKoit MPaKTUYECKUX
MOHHTOPHHTY pEKOMEHAALUN MO YIPABIECHUIO TPUPOIOTIOIH30BAaHUEM

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

HNucnunnuna «['eoXuMus» 0THOCUTCS K apuamusrot komnoHenTe 61oka b1 OIT BO.

B pamkax OIl BO oOyuarommecsi Tak)Ke OCBaWBaIOT JPyTrUe AUCIUILIAHBI W/WIH
MPaKTUKH, CIIOCOOCTBYIONIME JOCTHIKCHUIO 3allJIAaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS
TUCHHUIIINHEBI «I €OXUMHUSI.

Tabauya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmsyrowux 00CMudCeHuro
3ANIAHUPOBAHHBIX PE3YIbMAMO8 0C80EHUS OUCYUNTUHBL

[penmecrByromue Hocaenyromue
Hudp HauMmenoBanue koMneTeHuu AMCHUIIMHBI/MOAYJI | JTUCHUAIINHBI/ MO/
U, MPAKTUKHU* YJH, IPAKTHKH
CnocoO6HOCTH UCIONK30BaTh | ['eorpadus u
OCHOBHbIE €CTECTBEHHOHAYYHBIC | COI[MAIBHO-
3aKOHBI IOE MIOHUMAaHUsI | SKOHOMHUYECKast OKoIoruyecKas
OKpY’KalOIIer0 MHpa, HCIOJIb30BaTh | reorpadus reodusnka
OCHOBHBIE 3aKOHBI | Yromorus
OIIK-1 €CTECTBEHHOHAYYHBIX JUCHUIUIMH B
npodecCHOHANBEHON  JeaTenbHoCTH, | | eomorns
IIPUMEHSTh METObI MAaTEMaTHYECKOIO Duzuka
a”Haju3a u MOJIETTUPOBAHHS, OKpY’KaroLien
TEOPETUYECKOTO u Tousosenenue Cpeabl
SKCIIEPUMEHTAILHOTO HCCIIeI0BaHUS
DKoJyioruueckas
I'eonorus
Cnoco6HOCTh WCIIO0Th30BaTh reousmka
TEOPETUYECKHE OCHOBBI  DKOJIOTHH, duszuka
OITK-2 TE09KOJIOTHH,  MPUPOIOIOIb30BaHUs, | YueHHue 0 buocdepe | oKpysKaromeit
OXpaHbl ~ NPUPOABI W  HAyK 00 cpesbl
OKpYXarolei cpene B Oxpana
npodecCHOHATIBLHOM 1A TebHOCTH Okonorus OKpPY’KaroIlen
Cpebl
CriocoOHOCTh TPOEKTHPOBATH, VYueOHas mpakTUKa
DKoJioruueckas
OIIK-6 MPEJCTABIISATh, 3AIUINATH U «ITpuponnbie reodu3nKa
pacIpOCTPaHSTh PE3yJIbTaThl CBOCH KOCHCTEMBD»)




[penmecrByromue Mocaenyromue
Hudp HauMmenoBanue koMneTeHIuu AMCHUIIMHBI/MOAYJI | JTUCHUAIINHBI/ MO/
U, MPAKTUKHU* YJH, TPAKTHKH
po)eCCHOHAIBHON U HAy4HO- VYyeOHas mpakTHKa dusnka
UCCIIEN0BATEIBCKON NEATEIILHOCTU «TexHorenusie OKpY’KaroIlen
HKOCHCTEMBI» Cpeibl
CrnocoGHOCTh OpraHHU30BaTh DKoJjoruyeckast
MEpONPUSITHS o YIPaBJICHUIO Teonorus reousmka
MPUPOAHBIMU  pecypcaMu, OXpaHe
[1IK-6 N dusnka
OKpY’KaloIlle cpenbl U COXPaHEHUIO .
OMopa3zHOOOpa3us, IKOJIOTHUYECCKOMY Jlannmagrosenenue | OKpysKaromed
KOHTPOJIIO 1 MOHUTOPUHTY CpeIb!

* - 3aTI0JIHSIETCS B COOTBETCTBMHU ¢ Marpuuei kommereHuuid u CYIT OIT BO
4. OFBEM JINCIUIIIMHBI U BUJIbI YYEFHOM PABOTBI
OO6m1as TpyI0€MKOCTh TUCHUIUIUHBI «I €0XUMUS» COCTaBIsAET 3 3aYETHBIX €IUHUII.

Ta6nuya 4.1. Buov yuebnoii pabomui no nepuooam oceéoenus OI BO onss OYHOH
gopmbl 06yuenus

. BCEI'O, Cemectp(-b1)
Bua y4yeOHoii padoThI Ak 5 6 7 3

Koumaxmmnas paboma, ax.u. 51 51
B TOM YHUCIJIE:
Jlexnuu (JIK) 17 17
Jlabopartopusie paboTs (JIP) 34 34
[Tpaktuyeckue/cemunapckue 3austus (C3) - -
Camocmosmenvhas paboma 0Oy4arowuxcs, ax.u. 39 39
Konmponw (sx3amen/3auem c oyenkotr), ax.u. 18 18
OO0mas TpyA0eMKOCTb JMCIUIIIUHBI arA. 108 108

3a4.e. 3 3

Tabauya 4.2. Buowr yuebnoti pabomur no nepuooam oceoerus OIl BO ora OQYHO-
3A0YHOH popmbl 0Oyuenus™

Buj y4ue6Hoit pa6oThI B(\;IEE.O’ 5 CegleCTp(,;H) 3

Koumaxmnas paboma, ax.u. 28 28
B TOM YHCII
Jlexmum (JIK) 14 14
Jlaboparopusie pabots (JIP) - -
[Tpaktrueckue/cemunapckue 3ausatus (C3) 14 14
CamocmosmenvHas paboma 00y4aowuxcs, ax.u. 53 53
Konmponw (sx3amen/3auem c oyenkotr), ax.u. 27 27
OO0mas TpyA0€eMKOCTb 1M CHUITUHBI ar4. 108 108

3a4.e]. 3 3

* - 3aTI0JIHSIETCSI B Clly4ae peasii3aliy IporpaMMbl B O4HO-3a04HO# (opme

Ta6nuya 4.3. Buowl yue6noii pabomsi no nepuodam oceéoenus OIT BO ona 3SA09YHOH
dopmbl 06yuenus*

BCEI'O, CemecTp(-b1)
aK.4. 5 6 7
Koumaxmmnas paboma, ax.u. 8 9

Bun yueOHo# padboThl

=]




N BCETI'O, Cemectp(-b1)
Bup yuyeOHoii padoTbl Ak 5 6 5 3
B TOM YHUCJIE:
Jlexmum (JIK) 2 2
JlaGopatopusie padotsl (JIP) - -
[Tpaktuyeckue/cemunapckue 3austus (C3) 6 6
Camocmosmenvhas paboma 00y4arowuxcs, ax.u. 91 91
Koumponw (sx3amen/3auem ¢ oyeHkotl), ax.u. 9 9
OO0mas TpyA0eMKOCTb JMCIUIIIUHBI AK1. 108 108
3a4.e.l. 3 3

* - 3aTI0JIHSETCS B Cllydyae peajli3alny IporpaMMbl B 3a04HOH opme

5. COAEP KAHUME JUCIHUIIJINHBI

Tabnuya 5.1. Cooe

porcanue OUCYUNIUHBL (MOOYIs) nO 8UOAM Y4ebOHOU pabombl

HaumenoBaHue pasjaesa

Conep:xxanue pasaena (TeMbl)

Bup yueonoii

U CIHUIIINHBI padoThI*
Bsenenue. IIpenmer, | Ilpeamer wu3ydeHus, 3agaud U poJIb T€OXUMHUU
CoJiep’)KaHUE U 3aJaud | OKpY’Kalollel cpellbl B 3KOJIOTHYeCKOM 00pa30BaHUU.
reoxumuu. ['eoxumuss u | Ucropust craHoBieHus W pa3BuTus Hayku. CBsi3b C
9KOJIOTHS. JPYTUMH HayKaMH 3KOJIOTMYECKOTO M €CTECTBEHHO- K. TP

HAay4YHOrO IUKJIOB. MCMonb30BaHHE T€OXUMHUYECKUX ’
METO/JOB JUIsl TIOMCKOB M Pa3BEIKH MPUPOJHBIX
pecypcoB W A ONpENEICHUss  3arpsi3HEHHI.
I'eoxuMuuecknii 1 XUMHUYECKUN ITOIXObI
Hcrounuku 31eMeHTOB B | [IporcxoxkaeHue 3JIEMEHTOB B IpUpoe. XUMHUUECKast
npupoae, W Ha 3emie, | Bomonus ConHeuHoM cuctembl. Kocmoreoxumus.
KOCMOT'€OXUMHUS. l'eoxumusi MeTEOpUTOB KaK METOJ  U3Y4YCHUS
[Ipoucxoxaenue BHYTPEHHETO COCTaBa 3€MJIU U IIJIAHET. JIK, JIP
XUMHUYECKOTO  COCTaBa
ConHEe4YHOU CHCTEMBI.
1 3eMJId.
PacnpoctpaneHHOCTH Yuenne 0 KIapKax XUMHYECKHX  DJIEMEHTOB.
XUMUYECKUX JJIEMEHTOB | XMMHUUYECKHE 3JIEMEHThl U COCTaB KOCMHUYECKUX TEl, TIK. JIP
B mpupone. [lonarue o | mereoputoB W 3emud.  MeToabl  M3y4YEHUS ’
KJIapKax. BEIIICCTBEHHOT'O COCTaBA yJIAJICHHBIX 0OBEKTOB.
['eoxumuueckas XUMHU3M BHYTPEHHHX 000J0YeK (MaHTHUH U SIpa).
3BONIOLUS  3eMJM M | DHEpreTHYecKre MCTOUYHUKU 3BOJOLMH. MeTonbl
3€MHOU KOPBI U3Y4YEHUsT  XUMHUYECKOI'O0  COCTaBa  BHYTPEHHUX
reocdep. } JIK, JIP
ATOMBI XMMHMYECKUX DJIEMEHTOB 3EMHOH KOPBIL.
3aKOHBI pacrpoCcTpaHeHHOCTH XUMUYECKUX
aneMeHToB Pepcmana u Ogno-I'apkuHCcoHa.
['eoxumuueckne KiacCuUKaIUU DJIIEMEHTOB
MartepuanbHas  ¢opma | ['a3bl, pacTBOpbl U pacIuiaBbl, MUHEPAJbl U TOpPHBIE
CYILIECTBOBAHUS MOpPOJBI, COCTOSHUE  paccesHus, H30MOpPQHBIC
XUMHYECKUX DJIEMEHTOB | IPUMECH. JIK, JIP
B 36MHOU KOpE U BEpXHEN
MaHTHEM.
OcHoBHBIE noustusa | Kpucraminueckue pemeéTku, 371eMEHThl CHMMETPUH.
kpuctauioxuMud. 1 u 2 | KoopauHanimoHHble 4Mclla, HOHHBIE M aTOMHBIE TIK. JIP
MIPUHIIUTIBI paanycel, moauMopdu3M u u3oMopQu3M. ’

Kpuctajiorpaduu.




HaumenoBanue pasjaeia

Conep:xxanue pasaena (TeMbl)

Bup yueonoii

IMOKAa3aTCJIN 3arpsA3HCHUS.

HWHTCIPAJIbHBIC ITOKA3aTCIIN.

U CIUIIINHBI padoThI*
Snepupie mponeccel u | Buasl atoMOB 35eMEHTOB. ['€0XUMHSI H30TOIOB.
M3MEHEHUE AJIEMEHTHOro | ['eoXuMuyeckoe 3HAUYEHHUE SIIEPHBIX IIPOLECCOB B TIK. JIP
cocTaBa KOMIIOHEHT | '3MEHEHHH BEILIECTBEHHOTO COCTaBa OKpPYXKarollen ’
OKpYKaloIlIeu cpeibl Cpebl.

Murpauus snemeHToB B | [lonstne wMurpauus. DBHyTpeHHHME U BHEIIHUE
OKpY’KaIoIIeH cpesie dakTopel Murparuu. Paznoobpazue ¢popM MUTpaIuu.
Paznuunble cpenpl Murpanuy. 3HAUEHUE CTPOCHHUS JIK, JIP
aTOMa B MUTPAIUU 3JIEMEHTOB
['eoxumuueckue 6apbephl.
JKuBoe BemiecTso. B.1. Bepnaackuii o xuBom BemniectBe. OCHOBHBIE
Bbuoreoxumuueckue dopMBl  HaxOXKIEHHUS JJIEMEHTOB B Ouocdepe.
byHKIUN XKUBOro | 'eoxumuyeckass sHeprusi >kuBoro BemiecTBa.CocTaB
BelecTBa B Ouocdepe KUBOTO BEIIIECTBA. CpaBHUTENNbHAS
pacipoCTpaHEHHOCTh aTOMOB TJIABHBIX XHMHUYECKUX JIK, JIP
AJIEMEHTOB U PACCESHHBIX  DJIEMEHTOB >KHBOTO
BEIIEeCTBA.
buorennas wwurpanus saementoB. JIK, JIP, C3
buoreoxumuueckre IMUKIbI OCHOBHBIX OMOQHUIBHBIX
DJIEMEHTOB (KHCIIOPO/Ia, a30Ta, YIIepoaa).
Cratuctuueckue mMetosl | [IoHsATHE O TeHepalbHBIX COBOKYITHOCTSAX U BRIOOPKAX.
00paboTKK pe3ynbTaToB | XapaKTEPUCTUKH  PACTIPEICIICHUS T'€OXUMHUYECKUX
TreOXUMHUYECKUX apaMeTpoB JJIsi COBOKYIHOCTEH M BBIOOPOK. Bumsl
aHaAJIN30B. pacrpesiefieHusi T€OXUMUUYECKHX MapaMeTpoB U HX
['eoxumuueckue U | cTaTUCTUYECKast o0OpaboTka. [TonsTue 0 JIK, JIP
9KOJIOTO-TEOXUMHUYECKUE | FTEOXUMUUYECKHUX u HKOJIOTO-TEOXUMHUYECKUX
AHOMAJINH. aHomManusax. KapTel TeOXMMHUYECKMX aHOMAaIuil.
Dkonoro-reoxumuueckue | [Tokazarenu 3arps3HEHUs BOJIBI, MOYBBI,

* _ sanonHsiercs Toibko no QOUHOM popme obyuenns: JIK — nexyuu, JIP — nabopamopuvie patomui; C3 —

CcemMuHapcKue 3auamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Tabauya 6.1. Mamepuanvno-mexnuyeckoe obecneyerue OUCYUNIUHbL

Crnenuajau3upoBaHHOe
yueOHoe/1adopaTopHoe
odopyanoBanmue, I10 n
Tun aynuropun OcHalieHue ayauTopun
MaTepuaJbl 1J1s1 0CBOECHHS
AMCUMUILINHBI
(TIpu HEOOXOTUMOCTH)
Ayautopuss s TPOBEICHUS]  3aHATUU
JIEKIIMOHHOTO THUIa, OCHALIICHHAs] KOMITJIEKTOM
JlekunoHHast CIIeLIMATU3UPOBAaHHOMN MeOenu; nockoit | Komnsrotep, mpoektop
(3KpaHOM) ¥ TEXHUYECKUMH CpEACTBAMHU
MYJIbTUMEANA MPEe3EHTAIIH.
Aynautopust Uisl IPOBEJEHUS J1aOOpaTOPHBIX
paboT, HHIWBUIYATBHBIX  KOHCYJIBTAIIUM,
JaGopatopus TEKYIIero KOHTPOJS U  MPOMEXYTOUHOMH He peannsyercs
aTTeCTallid,  OCHAaIllEHHas  KOMILIEKTOM
CreIUATU3UPOBAHHON mebenn u
000pyIOBaHUEM.
CemuHapckas Aynutopust  aisi npoBeneHus  3aHATHi | He peanusyercs




Crnenuaau3upoBaHHOe
yueOHoe/1adopaTopHoe
odopynoBanmue, I10 n

Tun aynuropun OcHaleHue ayauTopun MATEPHAIBI 1151 0CBOCHHSI
AUCIHUTITHHBI
(ipu HEOOXOTUMOCTH)
CCMHUHApPCKOIro THIIA, TpyHIiOBbIX n

WHIVBUAYAJIbHBIX KOHCYJBTALUN, TEKYILErO
KOHTPOJIA M IPOMEKYTOYHOM AaTTECTALMH,

OCHAIllEHHas KOMILIEKTOM
CHenualIn3upoBaHHON Mmebenu u
TEXHUYECKHMMHU CpPEACTBAaMH  MYyJIbTUMENNA
IIPE3EHTALAMN.

KomnbproTepHblii  kjmacc sl MPOBEACHUSA
3aHSATHH, TPYNNOBBIX W HHIMBUAYAIbHBIX
KOHCYJBTAallMi, TeKymero KoHTpois ¥ | Kommbprorepsl, mporpamma
KomnbroTepHblii | MpOMEXKYTOUHOM arTecTanuu, ocHamieHHas | Microsoft Office, Golden

KJ1acc MEePCOHATLHBIMU KOMIThIOTEpaMH (B | Software Surfer, Golden
KOJIMYEeCTBE _ INT.), Aockoil (3kpaHom) u | Software Grapher
TEXHUYECKUMU CpEICTBaMU MYJbTUMEONA
IIPE3EHTALAMN.
AynauTopust I CaMOCTOSITEIIBHOW pPaOOTHI
s oOydaromuxcsi (MOXET HUCHONB30BaThCs Uil | MumummerpoBast  Oymara,
CaMOCTOSITEJIbHOM | MPOBEICHUSI ~ CEMUHApPCKUX  3aHATUM W | KapaHJallk, JIMHEHKH U
paboTHI KOHCYJIbTallMi), OCHAIlEHHAs KOMIUIEKTOM | IpyTHe KaHIEJSIPCKUE
oOyJaromuxcst CHelraln3upOBaHHON Mebenu U | IPUHAJICKHOCTH

KoMmnbroTepami ¢ gocrynom B SUOC.
* - ayanTOpUs Ui CaMOCTOsATEIbHON padoThl oOyyatomuxcs ykassiBaercsi OBSA3ATEJ/IBHO!

7. YYEBHO-METOANYECKOE n NHO®OPMAIIMOHHOE
OBECIIEYEHUE JUCHUIIVINHBI

a) OCHO6HAs tumepamypa.

1. I'mazoBckass Mapus Anbsdpenona. I[lemomuTtorene3 M KOHTHHEHTAJIbHBIC
HUKJIBL yriepoaa. - M. : JIuépokom, 2009. - 336 c.
2. Anekceenko B.A., CyBopunoB A.B.Metamibl B OKpyXkarolliei cpeae: oleHKa

JKOJIOTO-TEOXUMUYECKUX U3MEHEHUH [DnekTpoHHbI pecypc] : Coopuuk 3amau / [Tox pen.
B.A. Anekceenko. - M. : Jloroc, 2011. - DnekTpoHHBIE TEKCTOBBIE JaHHbIE. - 216 C.

0) OonoiHumenbHAsL TUMmepamypa.

1. lo6poBonbckast Maiist ' puropseBHa. ['eoxumus 3eMHOM KOpHI : YueOHOoe mocodue.
- M. : U3n-8o PY/IH, 2007. - 131 c.

2. I'pebenmmkoBa BaientrHa l1BaHOBHA.

I'eoxumust okpyxaromeit cpenbl [lpubaiikanest (baiikanbCkuii T€0IKOIOTHYECKUI
nonuron) / B. . I'pebenmuxoBa, Jlycrenbepr Ochupp EBrennesna ; B.1.I'pebeniukona,
3.E.JIyctenbepr, H.A.Kuraes, 1.C.Jlomonocos; Hayu. pen. M. .Ky3bmuH. - HoBocuOupck
:T'eo, 2008. - 234 c. : un.

3. I'eoxumusi MPUPOTHBIX U TEXHOTEHHO M3MEHEHHBIX Ouoreocuctem [Tekcr] / OTB.
pen. E.H.®@unarosa. - M. : Hayunsiii mup, 2006. - 280 c. : un

4. Tlepenbman Anexcauap Uneuu. I'eoxumus [Teker] : YueOHuk ans By30B. - M. :
Bricmias mikona, 1989. - 2-e u3z., mepepad. u 1o1.. - 528 ¢.0) TONMOoTHUTENbHAS TUTEpaTypa



4. Ilepensman A.W., KacumoB H.C. I'eoxumus nanamadra. M.: Actpes-2000, 1999.
— 768 c.

5. Bepnanckuii B.1. )Kuoe BemectBo. — M.: Hayka, 1978. - 357 c.

6. JloopoBonbckuit B.B. OcHoBbl Onoreoxumuu. — M.: Beicmas mkomna, 1998. — 413

Pecypcwr ungpopmayuonno-menexommynukayuonnoti cemu « Mfumepnemy»:

1. 3bC PY/IH u croponnue ObC, K KOTOPBIM CTYJEHTBl YHUBEPCUTETA UMEIOT IOCTYII
Ha OCHOBaHWH 3aKJIIOYCHHBIX JOTOBOPOB:

- DNEeKTPOHHO-OMOINOTEYHAS cucrema PYJIH — ObC PY]IH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas oubnmmuorexka oHmain» http://www.biblioclub.ru

- OBC HOpaiir http://www.biblio-online.ru

- OBC «Koncynprant ctyaenray www.studentlibrary.ru

- OBC «Jlanb» http://e.lanbook.com/

- OBC «Tpouukuii MOCT»

2. ba3bl JaHHBIX U IOMCKOBBIE CUCTEMBI:

- DJIGKTPOHHBI (OHJ TPaBOBOW H HOPMATHBHO-TEXHUYECKOW JTOKYMEHTALUU
http://docs.cntd.ru/

- mouckoBas cucrema Sunekc https:// www.yandex.ru/

- mouckoBas cucrtema Google https://www.google.ru/

- pedepatuBHas Oaza JTAHHBIX SCOPUS
http://www.elsevierscience.ru/products/scopus/

Yuebno-memoouueckue mamepuanvl 051 CamMoCmoamenbHolt pabomsl 00YYAIOUWUXCS
npu 0C8OeHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nexuwmii no qucuuminae «['eoxumusy.
2. JJabopaTOpHBI MPAKTUKYM MO JUCHUTIIHHE «[ €OXUMUS.

3. Pedepat no aucuuminne «I eoxumusy.
* - Bce y4eOHO-METOAMYECKHE MaTepuaibl I CaMOCTOSATEIBHOW pabOTBI OO0yJaArOIIIXCS
pa3MemaTcsl B COOTBETCTBUH C ICHCTBYIONMUM MOPSAKOM Ha cTpanuiie quciuiuimasl B TYUC!

8. OIEHOYHBIE MATEPUAJIbI M BAJUIBHO-PEUTUHIOBASA
CUCTEMA OHEHUBAHUS YPOBHA COPOPMUPOBAHHOCTH
KOMIIETEHIMH 1O JUCHUIIJIMHE

OrneHouHble MaTepualbl U OaTIbHO-PEUTHHIOBasl CUCTEMa™ OIICHMBAHUS YPOBHS
c(opMUPOBAHHOCTH KOMIETCHIMH (4aCTH KOMIETEHIINI) IO HTOTaM OCBOCHHUS TUCITUTINHBI
«l'eoxumusa» mnpencraBineHsl B llpunoxkenun Kk Hacrosueil Paboueil mnporpamme

JTUCHUIUINHEL.
* - OM u BPC ¢opmupyroTcs Ha OCHOBaHHH TPEOOBAHHI COOTBETCTBYIOIIECTO JOKAIBHOTO HOPMATHBHOTO
axta PYIH (nonoxeHus/mopsinka).


http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://docs.cntd.ru/
https://www.yandex.ru/
https://www.google.ru/
http://www.elsevierscience.ru/products/scopus/

PASPABOTYUKU:

ITpodeccop JenapTaMeHTa Crannc E.B.
PAILMOHAIBHOTO TPUPOAOTOIB30BAHUS
Jomxuocts, BYII Iloamuce damvunus U.0.
PYKOBOJUTEJIb BYII:
JIMpeKTOp JenmapTaMeHTa paluoHaIbHOTO Kyuep JL.E.
MPUPOJIOTIONIB30BAHHUS
Haumenosanue bYII TTonnuce dammmsa 1.0.
PYKOBOJIMUTEJIb OII BO:
JIOLIEHT JemapTaMeHTa SKOJOIHYECKOM Iouniaosa O.E.
palOHAJILHOTO IPUPOIOIIOJIL30BAHUS
Homxnocts, BYTI [Moanuck ®amunusa U.0.



Ipunooicenue 1
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEX/[EHUE
BBICIIIEI'O OBPA30BAHUS
«POCCUNCKHNIN YHUBEPCUTET JIPYKBbI HAPOJIOB»
(PYJIH)
HNHCTUTYT 3KO0JIOTUH

JlemapTaMeHT pAlMOHAJIBLHOIO MPUPOAONOIb30BAHNS

YTBEPXIEH
Ha 3aCe/IaHNU JenapTaMeHTa
«» 20 r., mpoTokoi Ne

Jupexrop nenapramenta PII
JI.LE.Kyuep

®OHJI OIEHOYHBIX CPEJACTB

MO YYEBHOM JUCHATIJIVHE

IKOJIOI'MYECKASA 'EOXUMUA

PeKOMeH}lyeTCH AJIsl HANMpaBJICHUA HOI[FOTOBKI/I/CHQI[I/I&J’[LHOCTI/I

05.03.06 Dxo00rUs U NPUPOAOTOIH30BAHUE
[Tpoduib «IK0JI0THS U PUPOIOTIOIE30BAHUEY
Kpanudukanus (cTeneHb) BhITYCKHUKA: OaKajiaBp




MMACITIOPT ®OHJIA OHEHOYHBIX CPEACTB
(B 0aJL1ax)
Hanpagsnenue noarorosku: 05.03.06 Dxosiorust 1 mpupo10N0Jib30NaHNe
Huciunnuna «I'eoxumus
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1. Beenenue. [Ipenmer, IIpeamer u coaepkaHue TreOXUMUN 0,5 | 05 1 1 4.5 9
coJiep KaHue U 3a7aun okpyxkatomieit cpeanl (OC)
reoxumMun. ['eoxumus u I'eoxumust, €€ CBA3b ¢ APYTUMH HAyKaMHu U 0,5 | 0,5 1 1 1 4,5
SKOJIOTHSL. 9KOJIOTHS
2. Kocmoreoxumus. DBOJIIONUS XUMHUYSCKOTO cocTaBa XUMHUYECKast 1 1 1 2 2 6 6,5
IIpoucxoxaenue 3emnu u sBostonust ConHevHoit cucteMsl. I'eoxumus 21
COJTHEUHO CUCTEMBL. METEOPHUTOB KaK METOJ] M3Y4YCHUS BHYTPEHHETO
cocraBa 3eMJIM U IUTAHET.
3. PacnpoctpaHeHHOCTH [IpoucxoxxaeHue 31€MEHTOB B IPUPOJIE. . 0,5 | 0,5 1 1 1 4 8
XUMHYECKHX 3JICMEHTOB B XUMUYECKUE FJCMEHTBI M COCTaB KOCMUYECKHUX
pUpoJie TEJ, METEOPUTOB U 3eMiid. MeTO bl H3y4YCHUS
BEIIECTBEHHOTO COCTaBa YAAJICHHBIX OOBEKTOB
Ydenne o KI1apKkax XUMHISCKUX DJIEMEHTOB 05 | 0,5 1 1 1 4
4. Teoxumuaeckas XYMU3M BHYTPEHHHUX 000J109eK (MAaHTHH U 0,5 | 0,5 1 1 1 4
SBOJTFOIHS 3€MJTM M 36MHON | siapa). DHEPTreTHUECKHE NCTOUHUKH YBOJIIOIIHH.
KOPBI MeToxapl H3y4eHNsI XUMIYECKOTO COCTaBa
BHYTPEHHHUX reocdep.
ATOMBI XUMMUYECKUX JIEMEHTOB 36 MHOM KOPBI.
3aKOHBI PACIPOCTPAHEHHOCTH XUMHUYECKUX 0,51 05 |1 1 1 4
anementoB depcmana u Opno-I"apkuHcoHa.
['eoxumuueckue KiacCu(QHUKAUU 3JIEMECHTOB
05105 |1 1 1 4 1




5. MarepuanbHas popma
CYIIECTBOBAaHUS
XMMHYECKHX JJIEMEHTOB B
3eMHOM Kope U BepXHeil
MaHTHUEH.

I"a3b1, pacTBOPEI U pacIIaBBl, MHHEPAJIBI 1
TOpHBIE MOPOJIbI, COCTOSHUE PACCESIHHUS,
n30MOp(HBIE TPUMECH.

6. OCHOBHBIC MOHSITHUS Kpucrannuueckue peméTku, 3JeMeHTbI 0,51 05 1 1 4 1
KpUCTAJUNIOXUMHHU. 1 U 2 CUMMETPHHU.
TIPUHITUTIBL KooparHanmoHHbIE YHica, HOHHBIE H aTOMHBIE
KpUCTajuiorpadum. paarychl, MOJUMOPHHU3M B H3OMOPHU3M.
7. SlmepHBIE IPOIIECCH U Bunbr aromoB anemenToB. ['eoxumus nzotormos. | 0,5 | 0,5 1 1 4 1
M3MEHEHHE 3JIEMEHTHOTO I'eoxumuygeckoe 3HaUEHUE SIEPHBIX IPOIIECCOB
cocraBa KOMIOHEHT B U3MEHEHNH BEIIECTBEHHOTO COCTaBa
OKpY>Karoliei cpelibl OKpYKalollen cpepl.
8. Murparyst 5J1€MEHTOB B [TonsTre Mmurpanus. BHyTpeHHNE U BHEITHNE 0,5 | 0,5 1 1 4 1
OKpY’KaloIIeH cpesie (dakTopsl murparuu. Paznoodpasue Gopm
Murpanuu. Pa3nmudHeie cpebl MUTPAIHH.
3HayeHUE CTPOCHHS ATOMa B MUTPAIHH
3JIEMEHTOB
I'eoxumuueckue Oapbephl.
9. XKuBoe BemiecTro. B.1. BepHazackuii o >kMBOM BeLIECTBE. 0,51 05 1 1 4 7
Buoreoxummueckue OcHOBHBIE ()OPMBI HAXOXKICHUS IJICMCHTOB B
(yHKIMY )XUBOTO BemiecTBa | Ouochepe. buorennas MUrpars 3I1eMeHTOB.
B Onocepe BuoreoxumMnyeckue MUKIJIBI OCHOBHBIX 0,51 05 1 1 3
OrOo(UIBHBIX 3JIEMEHTOB (KHUCIIOPOJIa, a30Ta,
yriepona).
10. CraTuctrueckue [TonsTHE O TEHEPATBLHBIX COBOKYITHOCTSIX U 1 1 1 5 5 13 21
METOJIbI 00pabOTKH BBIOOPKaX. XapaKTePUCTUKH pacTpeacIieHuUs
pe3yIbTaToOB TEOXHMUYECKUX ITapaMeTPOB IS
TCOXMMHUYECKUX aHAJIU30B. COBOKYITHOCTEH ¥ BEIOOPOK. Buibl
I'eoxuMudeckue u HKOJIOr0- | PACHpPECIICHHS TeOXUMUUCCKUX MAapaMEeTPOB U
TCOXMMHUYECKUC aHOMAITUK . | UX CTaTUCTHYEeCcKas 00paboTKa.
DKOJIOTO-T€OXUMHUYECKHE [ToHsTHE O TEOXUMUYECKUX U IKOJIOTO- 1 1 1 3 3 9
MOKa3aTeIN 3arpsi3HeHUS. TCOXMMHUYECKUX aHoManusx. KapTer
reoXuMUYecKux anomanuid. [lokazarenu
3arps3HEHUS MTOYBEI, BOJIBI, HHTETPAIbHBIC
TOKA3aTeIH
HUTOroO: 100 8 8 12 19 18 74 74 21




PEMTUHIOBASI CUCTEMA OIIEHKHW 3HAHUM CTYJIEHTOB
O JUCHUIIINHE

IKoJIorHYecKas reoXuMus

MakcumanbHO€E YuciIo 0amioB, HaOpaHHBIX B cemecTpe -100

Bun 3aganus

Yucno 3aganuii

Koun-Bo 6ayutos 3a 1 paboty

CymmMa 6asioB

1. Jlexkuuu (IIpoBepo4HBIii TeCT) 9 1

2. CamocTosiTeIbHbIE TEMbI (MACbMEHHbIE PA00THI) 9 1

3. JlabopaTopHbIe padoThI 6

Nel Mzyuenne 3aBUCMMOCTH (PU3NUECKHUX NTAPAMETPOB IUIAHET OT UX 1 2 2

XUMHYECKOT0 COCTaBa U paccTosiHus oT ConHIa

Ne2 3akoHOMEpHOCTHU pacnpeAencHus 2IEMEHTOB B MarMaTHUECKUX TOPHBIX 1 4 4

nopojax

3amuTa nabopaTopHbIX padoT 1-2 2 2 4

Ne3 M3yuenue 3arpsi3HEHHs CHEXKHOTO OKPOBA TOPOAOB 1 3 3

Ned4 Onpenenenue creneHn OJHOPOJHOCTH TEPPUTOPHH U pacueT 1 8 8

CTaTHCTHYECKHX MTapaMETPOB PACIPEICNICHNSI MAaKpO- U MUKPOAJIEMEHTOB B

TPaHUTHOM MacCHBE O IEPECEKAOLIUMCS MTPOQUIISIM C IBYMS LIaraMu

OoTpoOOBaHUSI.

Ne5 TTocTpoeHue 3K0N0ro-reOXMMUYECKUX KapT MaKpo- ¥ MUKPOAJIEMEHTOB. 1 8 8

3amuTa 1abopaTopHBIX padboT 4-5 2 2 4

Ne6 Nzyuenne copepkaHusl TSHKENBIX METAJIOB BO B3BEIICHHBIX HAHOCAX PEK 1 3 3

MHpa

Bcero 3a 1aGopaTtopHbIe: 36
4. KontpoJbHbIe padoThI 1 5 5

5. Tect 1 10 10
6. Pedpepar 1 S(pedepar) + 5 (3ammTa) 10




7. UToroBasi arrecTanus (3K3aMeH)

21

UTOoro

100

CryneHTsl 00s3aHbI CaBaTh BCE 3aJjaHUS B CPOKH, YCTAHOBJICHHBIC MpENojaBaTeieM, He TIo3/1Hee 2-X Helelb mocie € BBIIOIHEHUS 110 y4eOHOMY
iany. PaboTel, mpeiocTaBieHHbIE ¢ OMI03/1aHUEM, HE OLIEHUBAIOTCS, KOJIJIOKBUYMBI (KOHTPOJIbHBIE paboThl) He epenuchiBaloTcsl. CTyA€HTHI, BHIIOJHUBIINE
U CIIaBIlIME BCE 33/JlaHUs B TEUEHHE CEMEeCTpa, AOMYCKaloTCA K 3K3aMeHy (3K3aMEHallMOHHOMY UCIBITaHnI0). CTydeHThbl, He CAaBllIHe Bce MPaKTHYecKHe
padoThl, K IK3aMeHY He JOMYCKAIOTCS W He MOIYT ObITh aTTecTOBaHbI. HeBbimoiHeHHbIE paOOThl MOTYT OBITh BBIIOJHEHBI M CIAAHBI B CIEAYIOLIEM

CEMECTPE MO COTIaCOBAHMIO C IMMPEoaaBaTCJIAIMU B YCTAHOBJIICHHOM IIOPAAKE.

COOTBETCTBHE CUCTEM OILICHOK (MCITOJIB3YEMBIX PaHEE OLIEHOK UTOTOBOM akaJieMHUYecKor ycneBaeMocTH, olleHOK ECTS u 0amibHO-pEUTHHTOBONW CHCTEMBI

(BPC) onenok tekymieit ycneBaemoctn) (B cootBercTBum ¢ [Ipukazom Pexkropa Ne996 ot 27.12.2006 r.):

bamer BPC TpanuuoHHbIE bamner quis Ouenku Ouenku
OLICHKU B PO 1epeBoa OLICHOK ECTS
86 - 100 5 95-100 5+ A
86-94 5 B
69-85 4 69-85 C
51-68 3 61-68 3+ D
51-60 3 E
35-50 2 41-50 2+ FX

35-40 2 F

51-100 3auer 3auer Passed




[TpomekyTouHass ¥ MTOroBasl arTecTalus MPOBOJATCS HAa OCHOBE HMPHUHIUIIOB OOBEKTUBHOCTH U
HE3aBUCHMOCTH OLIEHKU Ka4eCTBa IMOATOTOBKU 00YYarOIIUXCS.

OrneHka KayecTBa OCBOEHUs 00pa30BaTEIbHOM MPOrpaMMbl IPOBOJAUTCS B OTHOLIEHUH COOTBETCTBHUS
pe3yJIbTaTOB OCBOCHUS IPOTPAMMBI 3asBJICHHBIM LIEJSIM U TUIAHUPYEMbIM pe3yJIbTaTaM 00y4eHus

KPUTEPUU OLHIEHUBAHUA:

l'[pamma BBINOJTHCHUA U KPUTECPUHN OLICHUBAHUSA PA3IMYHBIX BUI0B paﬁon:

1. Jlekumu
B koHIIE TeKITNM KaXKIBIA CTYIECHT ITUIIET TECTOBYIO KOHTPOJBHYIO padoTy (TECT) IO TpOIIeaIei

nexuuu. CTyICHT BBINOJHSIET BapUaHT, yKa3aHHBIN npernoaaBateneM. [Ipy BEIMOTHEHUH 1y>KOTO
BapuaHTa paboTa oneHnBaercs B 0 (HOJb) 6amioB. 3a paboTy BEICTABISETCS MAKCUMATBHBIN Oa
IpY BEpHOM OTBETE Ha Bce BONpochl. llpum yacTuyHO BepHOM OTBeTe paboTa OLCHUBAECTCA
MPONOPLHOHAIBHO J0JIE BEPHBIX OTBETOB.

Kpumepuii svinonnenus Habpannwiii 6ann
100% BepHBIX OTBETOB 1 Gayn

75% BEpHBIX OTBETOB 0,75 bamna

50% BepHBIX OTBETOB 0,5 6ayma

25% BepHBIX OTBETOB 0,25 6amra

0% BepHBIX OTBETOB 0 6ayoB

UYyxol BapHaHT 0 6amoB

2. JIabopaTopHBIX PabOThHI

Kaxnas mabopaTopHas padoTa cOCTOUT M3 2 (IBYX) 4acTeil: BHIMOJIHEHHOE 3aJlaHue C HCOOXOAMMbBIM
TEOPETHYECKHUM, PACUCTHBIM WM TpadUUeCKHMM MaTepHalioM, B O0O0s3aTCILHOM TOPSJIKE 3aBeplIarolieecs
BEIBOJIOM II0 TIPOJICNAHHOW paboTe, opopmileHHOe Ha JMcTax ¢opmata A4, W 3amMUTHBI — HEOOJBIION
KOHTPOJIbHOM paboThl, BKJIIOYAOMIEH BOIPOCHI IO OCHOBHBIM acCIleKTaM BBIMIOJIHEHHOTO 3a/laHusl, B BHJIE
BOIPOCOB, TPEOYIONIMX OTBETA, CAMOCTOSITENBHO CHOPMYITUPOBAHHOIO CTYJCHTOM, WM B BHJE TECTa C
BONPOCAMH PA3IMYHOTO THIA; BO3MOXKEH CMEIIaHHBIN BapUaHT 3alIUTHI (BOIPOCH! + TECT). 3aluTa MOXET
BKIIIOUaTh KaK TEOPETUYECKHE BOIIPOCHI, TaK M BOIMPOCHI, CBA3aHHBIC C pacueTaMu, 3amuchio (GopMyn U
CXEMaTHYHBIMH ITOCTPOCHUSIMH.

3amuTa MpOBOIUTCS BO BpeMsl 3aHATHH, B ICHb ciauu opopmiieHHOH paboThl. J[0 3alUThl JOITYyCKAIOTCS
TOJIBKO T€ CTYJACHTHI, KTO CJaJI TIOJTHOCTHIO BEITIOJTHEHHYIO U O()OPMIICHHYIO 110 BCeM TPeOOBaHMSIM padoTy.
3anpemaeTcss MUcaTh 3alATy PabOThHI, HE BBINOJTHHUB B IOJTHOM OOBEME BCE 3aJaHMs, WIN eciid padboTa
odopmIiIeHa ¢ HApYyIIIEHHEM TPeOOBaHHIA.

Banner 3a mabopaTopHyto paboTy CKIaabIBAIOTCS M3 0AJUIOB 3a BEITIOJTHEHHOE W O(OPMIICHHOE 3a/IaHUC
1 3amuTy paboTel. CTyIEeHT MoydaeT OaJIbl 32 MPAKTHUECKYIO0 PaboTy TONBKO MPU yCIIOBUH, YTO 3aIllUTa
HalMcaHa Ha TOJOXHUTENBHBIA Oamn, T.e. cTyldeHT HaOpan 50% um Oomee OT BO3MOXKHOTO HHWCIIa OalIoB,
MPeTyCMOTPEHHBIX IS Kakaoi 3amutel. Ecnu ctynent HaOpan menee 50% OamoB 3a 3amuTty, To padorta
CUMTAETCS HE BHITIOJTHCHHOM, TeMa CTYIEHTOM He YCBOCHA, BCs paboTa oreHuBaetcs B 0 (HOJIb) OaylioB.

Ecam pabota He caaHa B YCTAaHOBJIICHHBIN CPOK, TO CTYACHT MOXKET JIOCHATh e, HO He IMO3XKe IePBOM
pyOexHOM arTtecTaruu Juis padoT, 3aluTa KOTOPBIX MMPOBOAMIACH IO MEPBON PYOCIKHOM aTTECTAllUU, U HE
MOKE BTOPOH pYyOEKHOW aTTecTallu s padoT, 3alliuTa KOTOPBIX MPOBOIMIACE MEXKAY PYOKHBIMU
aTTecTanusMu. B 3ToM citydae BEITIOTHEHHOE U 0(pOPMIIEHHOE 33/IaHHE OIICHUBAETCS B TIOJIOBUHY BO3MOXKHBIX
6amoB (50 %), 3ammTa OLIEHUBAETCS U3 MAKCHUMAaJIbHO BO3MOXHOTO YHCTIa OaJIoB.

IIpumep mist paboTsr 1.
MakcuMaibHbIHN Oai — 8 6aioB (4 0ajula 3a BBIIOIHEHHOE 3a1aHue + 4 Oaia 3a 3alluTy)

3amanue 3ammra HTtorossriii 6amn
Kpurepuit Bbansl Kpurepuit Bbanisl
Brinonneno 4 6amna (100 %) Habpano ©6amioB | 4 6amna (100%) 86aios
[IOJIHOCTBIO u 50% u Oomnee W
CIOAHO B CPOK 2 6amna (50%) 6 GayuioB
Brinonneno 4 6amna (100 %) Habpano  menee | 0 6aimioB 0 0amioB
[IOJIHOCTBIO u 50% GamioB (marepuan HE
CIaHO B CPOK YCBOEH)




Brinmonneno 2 6ann (50%) Habpano ©6amnos | 4 6anna (100%) 6 O6amtoB

MMOJIHOCTBIO, HO 50% u Goitee Nm

CIaHo c 2 6amna (50%) 4 6anna

OIIO3JaHUEM 0 6ayutoB 0 0aJUIoB
(maTepman HE
YCBOEH)

3ananue He caano | 0 6ayioB Her npomycka k| - 0 6amtoB 3a paboty

3aIuTe

Kaxnapiit ctynent (Bkiodast TeX, KTo HaOpai 3a 3amury 6onee 50% 6amioB) mMeeT BO3MOXKHOCTD Tiepecaarhb
3aIMUTY paOOTHI M YIIYUIIHTE CBOM UTOTOBEIN 0aiut 32 paboTy, HO He 00JIee OHOTO pa3a I KaXKIOU 3alUThI.
[lepenuchiBaHMe 3alUTHl TPOBOJUTCS HAa MPAKTHYSCKOM 3aHATUW B JICHb KOHTPOIJBHOW pabOTHI mepen
pyOexHBIMU aTTecTalvsiMH. B ciyuae, eciu cTyIeHT IpHU NepenUChIBAHUY 3allIUTHI HA0paa MEHbIIE 0aIoB,
TO €My BBICTABIISICTCS JIYUIITHI U3 IBYX PE3yIbTATOB (MOHMKEHUE OIICHKH HE TTPOUCXOJIUT).

OI_ICHI/IBEIHI/IC BBIIIOJTHCHHOI'O U O(l)OpM.TIeHHOl"O 3aJaHUsA:

Bce 3amanus BBIIOTHEHBI BEPHO, B TOJTHOM 00BeMe, | 100 % Oamos
rpaduyeckuii MaTepuan 0e3 momapok. OdopmicHue
TTOJTHOCTBIO COOTBETCTBYET TPEOOBAHUSIM.

Bce 3amanus BBIIOTHEHBI BEPHO, B MTOJTHOM 00BeMe, | 95 % Oamios
rpaduyeckuii  marepuan 0e3 momapok. Ectb
3aMeYaHus 10 OPOPMIICHUIO PAOOTHL.

Yacth 3a7aHuii BeIIONHEHA HE BepHO, odopmiieHne | Ot 30 mo 90 % OauioB B 3aBHCHMOCTH OT

COOTBCTCTBYCT Tpe60BaHI/I$IM. KOJIMYCCTBA BBINMOJIHCHHBIX BEPHO BaﬂaHHﬁ.
Yactb 3a,[[aHI/Iﬁ HC BBIIIOJIHCHA. Pabora Ha MNpUHUMACTCA, HC HOaCTCd MOOMYCK K
3alIuTC

PaGora BeIMoONHEHa ¢ rpyObIMH HapymieHHsMH B | Pa0ota Ha npuHHMaeTcs, HE Jaercs JOMYCK K
opopmilenun  (HE  CKpeIUICHa  CTEIUICpOM, | 3alluTe

rpadUYecKUil  Marepuan  BBINIOJIHEH HE Ha
MUJUTMMETPOBKE, 0OIIast TIpsA3b paboThl, padoTa
BBITIOJTHEHA HA 00OPBaHHBIX JIMCTAX).

3. KoHTpoasHBIE pabOTHI
KoHnTponbHbIe pab0OThl MPOBOAATCS HA MPAKTUYCCKUX 3aHATHSX WU Ha JICKIIMHA M0 YCMOTPEHUIO BEAYIIETO
npenojaBarens. KoHTponbHAs cUMTAeTCs HAMCAHHOM, ecH CTyJeHT Habpan Oonee 50% W3 BO3MOXKHOTO
yucna Oamno. Ilpu cymme Gamno menee 50 % oT ymcia BO3MOXHOTO paboTa OIIEHMBAETCS OIEHKOW
HeyoBiieTBopuTeNbHO (0 6aioB). KoHTpoIbHBIE paOOTHI HE MEPETHCHIBAIOTCS.
3a paboTy BBHICTABISIETCS MAKCUMAIBHBIN OaJll MPU BEPHOM OTBETE HE BCE BOMPOCHL. [Ipy 4acTUYHO BEPHOM
otBete (6osee 50%) paboTa orleHHBaeTCS MPOTOPIMOHAIBEHO JI0JIE BEPHBIX OTBETOB.

4. Pedepar

» Jlokman MOJHOCTBIO PACKPBIBAET TEMY, HAIMCAaH HAyYHBIM SI3BIKOM, HMEET YETKYIO
CTPYKTYPY UBJIOKEHHUS, COJIEP>KaHKE, CITUCOK JIUTEPATyphl U CCHUIKK HA JUTEPATypy IO
TEKCTY, 0pOPMIICH B COOTBETCTBHUM CO CTAaHIAPTOM — MakcHUManbHbIi 6am (100%)

» JlokJa BBITIOJHEH € pa3auyHbIMK HegoueTamu — oT 30 10 90 % 6aioB B 3aBHCUMOCTH
OT KOJIMYECTBA U CTCIICHH HEJOUYETOB

» Jlokman He pacKpbhIBaeT TEMY WJIM HE COOTBETCTBYET €H, HET CIIMCKa JIMTEPaTypbl U
CCBIIOK Ha JINTEpPaTypy IO TEKCTy — paboTa He MPUHUMAETCSI.

5. ArtTtecranmoHHoe HchbITaHue (DK3aMeH)
ATTeCTallMOHHOE WUCIBITAHHE CYUTAETCS CAAHHBIM, €CJIM CYMMapHOEe KOJHMYEeCTBO OajlioB 3a BCE 3aaHus
cocrtapisieT 50% u Gonee. 3a OTBET BBHICTABIACTCS MAKCUMAIILHBIA OAJUT TPH BEPHOM OTBETE HE BCE BOIIPOCHL.
[Tpu yactruuHO BepHOM OTBeTe (O0see 50%) FK3aMEH OLIEHUBAETCS MIPOITOPIIMOHATBHO JI0JIC BEPHBIX OTBETOB.




IIpu cymme G6amnoB menee 50 % OT Ynciia BO3MOKHOTO OTBET OIICHUBAETCS OIICHKOH HEYIOBJICTBOPUTEIHLHO
(0 6amtoB). ATTECTalIMOHHOE UCIIBITAHUE CUUTACTCS HE TIPOUCHHBIM.
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Bomnpocskl Kk 3k3aMeHy 10 aucHUILInHe «["eoxumusi»

[Ipenmer, 3agaun (OCHOBHBIC TPOOJIEMBI) TEOXHUMUH H €€ CBS3b C IPYTMMH HAyKaMu
Hctopus cTaHOBIEHUSI TEOXUMUM KaK HAYKH C aHTUYHBIX BPEMEH 10 20-i1 BEK.

I'eoxumus u 3xo0i0rHs, UX B3auMOCBA3b. Pons B.M. BepHaackoro B CTaHOBIIEHUH I'€OXUMUHU
OC.

KonuuecTBeHHast pacnpoCTpaHEHHOCTh XUMHUYECKHX 3JIEMEHTOB, «MAaruyecKue 4YHcIiay,
<OKEJIE3HBIN MMHK.

PacnipocTpaHeHHOCTh XMMHUYECKUX 3JIEMEHTOB B MPUPOJE: OCHOBHBIE 3aKOHOMEPHOCTH.
IlepBuyHas u coBpeMeHHas pacnpocTpaHeHHOCTh. 3akoH Knapka-BepHaackoro.

Knapku »nemMeHTOB conHeuHOM armocdepsl. [IpaBuino pacmpocTpaHEHHOCTH aTOMOB
XUMHYECKUX 37eMeHTOB Ono-I"apkuHCcoHa.

VYuyenue o KJIapkax XMMHUYECKUX 3JIEMEHTOB, €r0 MPAKTUYECKOE MPUMEHEHHE, 3aKoH Kiapka-
Bepnanackoro.

OCHOBHBIE METOJbl M3YYECHHS] XMMUYECKOIO COCTaBa M BHYTPEHHErO CTPOEHUS 3eMJId U
JIPYrUX KOCMOXUMHUYECKHX TeJl, Ha KaKUX (U3NYECKUX 3aKOHAX OHU OCHOBaHBIL. [IpumMepsi.
OcHOBHBIE MPEATNOCHUIKH W COBPEMEHHBIC IMPEACTABICHUS 00 DSBONIONUU U CTPYKType
BceneHHOM U €€ XMMHYECKOr0 COCTaBa.

Craguu oOpa3oBanus BeeneHHoOM 1 BeliecTBa Ha Ha4aIbHOM dTare GopMUpOBaHUS
OBOJIIOLHS 3BE3]] U U3MEHEHNE XUMUUECKOT0 cocTaBa 3BE€3q4H0r0 Benectsa. CNO — UK 1A
3Be31 ¢ M>M Connua. IcTOUHUKY 3HEPTUU ISl SBOJTIOLUU 3BE3/I.

M cTOYHMKN XUMHUYECKUX 3JIEMEHTOB B IIPUPOJIE, KTOPEHHE» KUCIOpoaa ICTOUHMKY SHEprUn
JUTS1 DBOJIIOIIMU BEIIECTBA 3BE3/I.

OO6pa3oBanue 3Be37 W 00pa3oBaHWE JIETKUX OJIEMEHTOB. [IpOTOH-IPOTOHHBIN UK
(erouka). VICTOYHUKY SHEPTHH JIJIS SBOJTIOIUN 3BE3]T.

OBOJIIOLMSA JIEMEHTOB. «l'opeHue» yriepona. VICTOUHUKN SHEPTUU JUIsl SBOJIOLMH 3BE3I.
CoBpeMeHHbIE THUNOTE3bl MpoucxoxacHUs ConHEYHOW cucTeM, €€ BEUIECTBEHHAs W
XUMHUYECKAsI IBOJIOLIMS

I'eoxumust MeTEOPUTOB

['eoxumusi, BHyTpeHHEE CTPOeHHE U (PU3UUYECKUE TapaMeTpPhl MIIaHET 3éMHOU TPYIIIbI
XVMUYECKUH COCTaB, BHYTPEHHEE CTPOCHUE U (PU3NUECKUE MTApaMETPhI BHEITHUX TIAHET
['unoTe3bl 0Opa3oBaHus 3eMIId U €€ 3BOJIIOIMHN KaK KOCMOXHUMHUYECKOro Tena. OCHOBHBIE
AeMeHThl. ICTOUHMKY SHEPTUHU TIJIAHETHI.

BHyTpeHHee cTpoeHHEe U T€OXUMUYECKHE OCOOCHHOCTH BHYTPEHHHX 00oyiouek 3emuu. Mx
DNEMEHTHI, KX PACIIPOCTPAHCHHOCTh, PU3UKO-XUMUIECKUE TAPAMETPHI.

3eMHas Kopa M €€ I€OXMMHUYECKHEe OCOOEHHOCTHU. DJIEMEHTHI, UX PaclpoCTPaHEHHOCTH,
3akoHbl @epcmana u Opno-I'apkuHCOHA.

XUMHYECKUE 3JIEMEHTHI JUTochepbl u Onochepsl, UX paclpoCTpaHEHHOCTh. PaznmencHue
ATOMOB XHMHUYECKUX DJIEMEHTOB 3€MHOH KOpPBI IO CBOWCTBaAM CTa0MJIBHOCTH. ATOMHBIE U
MacCOBBIE KJIapKH 2JIEMEHTOB B 36MHOU KOpE.

Martepuanbable (HOpMBI CYHIECTBOBAHMSI aTOMOB XHMHUYECKHX 3JIEMEHTOB B JIUTOC]eEpE,
BepxHei MaHTHH U Ouochepe. MuHepasbl M UX 001ast KilacCupUKaIHs

OO0mass xapakTepucTUKa MHMHEpAJIOB Kilacca CUJIMKATOB, XMMHUYECKUH CcOCTaB,(opMyIibl,
CTPOEHHUE, TPUMEPBI.

OOmass xapakTepuCTHKa M OCHOBHBIE OCOOEHHOCTH KJIACCOB MHHEPAJIOB: CAMOPOIHBIX
DJIEMEHTOB, CYIb()UIOB, TATIOUIHBIX XUMUYECKUH COCTAB, PACIIPOCTPAHEHHOCTH, (HOPMYIIHL,
IpUMEPBI

OKHCIBI ¥ THUAPOOKHCIBI, KapOOHATHI, OOpaThl: MX PACIHPOCTPAHEHHOCTh U XUMUYECKUI
coctas, (hOpPMYJIbI, CTPOCHUE, TPUMEPBHI.
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OOmast XxapakTepuCTUKa U OCHOBHBIE OCOOEHHOCTH KJIACCOB MHHEPAIOB: OKHUCIIOB,
TUAPOOKUCIIOB, CyibdaToB, (ocharoB, ux pacnpocTpaHEHHOCTh, XHWMHUUYECKHH COCTaB,
(bopMyIIBI, TPUMEPHI.

OO0mass xapakTepUCTHKAa W OCHOBHBIE OCOOCHHOCTH KJIacCOB MuHepanoB: Docdartsl,
cyabdarbl, XpoMaTbl, MOJUOATHI, BOJIb(paMaThl, WX PACHPOCTPAHEHHOCTh, (HOPMYIIBI
OCHOBHOW XUMHUYECKHI COCTaB, TPUMEPHI.

[lonaTtne o TOpHBIX MOpPOAAaxX M MX O0mIas KiIacCU(pHUKAIMsI, OCHOBHBIC MpPEACTABUTEIH,
MUHEPAIBHBIN COCTAB, IPUMEPHI.

OcCHOBHBIE XapaKTEpPUCTUKM MarM M MarMaTMYeCKUX TOpPHBIX II0pPOJ] OCHOBHBIE
MPEJICTaBUTENIN, MUHEPATIbHBIA U XUMUYECKUI COCTaB, PUMEPBHI.

MarmMaTrueckue ropHbIe MOPOJIbl, X OCOOCHHOCTH U KilacCU(UKaLsl, MUHEPAJIbHBIN COCTAaB,
CTpOEHHE CTPYKTYpa, TEKCTypa, IPUMEPBHI.

OcCHOBHBIE ~ XapaKTEPUCTUKH  OCAJAOYHBIX TOPHBIX IOPOA, PaclpOCTPaHEHHOCTD,
KJIacCU(pUKalLUs, XUMUYECKHE OCOOCHHOCTH U MUHEPAJIbHBIN COCTaB.

I'eoxumuueckas kinaccugpukanus snementos B.M.BepHaackoro

I'eoxumuueckas kimaccuukanus 3J1eMeHTOB ['oNbaIIMUATA, TEOPETHUECKUE TPEANOCHUIKH
€€ MOCTPOEHHS.

[TpuHumnBI TOCTpOCHUS TeoxumMmuueckoi kinaccupukanuu A.U. Ilepenpmana
DneMeHTapHbIe YacCTHIIbl B MPUPOJAE U AJIpa XUMUYECKUX 31eMEHTOB. [loHATHE HYKIHMIOB,
IPUMEPBI.

S nepHble mpoIecchl B IPUPOAE: paAMOaKTUBHBIN pacnal. [Tpumepsr.

SnepHble mpoLeccsl B IPUPOJE: AAEPHBIE peaKLUU, IPUMEPBI

S nepHsbie mporueccsl B tUTOchepe

SnepHble mporecchl B atMochepe 1 KOCMUYECKUX JTydax

['eoxuMusi M30TOMOB MEpBOW TpymIbl (JIEFKMX) U BTOPOM TPyNmbl (TSHKENBIX), YCIOBHS
(bpakIIMOHUPOBAHUS

Bapuanuu n30TonHoro cocraBa KMCJI0poAa, NaleoTEPMOMETPUSI.

Bapuanuu U30TOMHOIO COCTaBa yriaepoaa

Bapuanuu n30TonHoro cocrasa cepsl

Bapuaiuu 130TonHOro coctaBa CBHUHIIA U OINpeeeHHe aOCOTI0THOTO BO3pacTa

Bapuanuu nzoronHoro coctasa BoJsl. CBONCTBA PA3IMUHBIX BOJ

OCHOBHBIE TIOHATHSI O MHTpAllUd XUMHUYECKHX JJIEMEHTOB B JmTOchepe um Oumocdepe,
BEYILUE 3JIEMEHTB MUTPALIUH.

BHyTpeHHue ¢hakTopbl MUTpallMid XMMHUYECKHUX 3JIEMEHTOB, MOHHBIN noTeHuan Kapriemxka.
Buemnue (akTopbl MHUrpanuy XHMHUYECKUX JJIEMEHTOB, 3aKOHBI TEPMOJUHAMUKH, HX
F€OXUMHYECKHUE CIIEICTBHUS.

@OpMBI U CUCTEMBI MUTPALIMM XUMUYECKUX IEMEHTOB B OKPY>KaIOILEH Cpe/ie, IPUMEPHI.
OKCTEHCHUBHbIE U UHTECHCUBHbBIE (DAKTOPBI MUTPALIMHU, YPABHEHNE HHTEHCUBHOCTU MUTPALIUU
Y €r0 F€0OXUMHUYECKasi HHTEPIIPETALINS

OO6CTaHOBKHM MUTPALIUU XUMUYECKUX 3JIEMEHTOB, IPUMEPBHI.

MurpaunoHHas cocoOHOCTh 3JIEMEHTOB M MX CHOCOOHOCTh K MHHEpPANIoo0pa3oBaHMUIO,
IPUMEDPBL.

PazHooOpasue hopm MUTpaAIIUU IIEMEHTOB M UX CIIOCOOHOCTh K MHHEPAIO00PA30BAHHIO
Turel MUTpallii XUMHUYECKHUX HJIEMEHTOB, IPUMEPHI

Ocuosuble Bunbl Murpanuu (I1o Iepensmany.) Auddy3us u KOHBEKINS KaK BUIBI MUTPALIAN
DU3MKO-XMMUYECKHE W TEPMOJMHAMUYECKHE OCHOBBI TIeoXMMHUH. 3akoH ['ecca-AHpH,
npuniun Jle-IllaTense, mpaBuio ¢a3, 3aK0H JEHCTBYIOIUX MAacC U KOHCTAHTA PAaBHOBECHS B
T€OXUMHUH

I'eoxumuueckre 6apbepbl U UX XapaKTEPUCTUKHU, IPUMEPHI.

Knaccudukanus reoxumMuyeckux 6apbepoB MO COACPKAHHUIO BEIYIIUX 3JEMEHTOB, HOHOB
(okHcTUTENeH, BOCCTAHOBUTEICH )



61.

62.

63.

64.

65.

66.
67.

68.
69.

70.
71.

72.
73.
74.
75.
76.

77.

78.

OCHOBHBIE MOHSATHUS KPHUCTAUIOXUMUU M KpUCTAIIOrpaduu: KpUCTAIIMYECKAs CTPYKTYpa,
PELIETKH, SYEUKH, TITIOTHOCTh YAKOBKH. [Iprumepsl

CummeTpusi KpUCTAIUIMYECKUX PELIETOK U €€ 3JIEMEHTHI, BUJIbI CUMMETPHUH, KaTETOPUHU U
CUHTOHUHU.

ATOMHBIE ¥ HWOHHBICE pPaaUyChl B KpUcCTaUoXxuMmuu. [loHsATHE O ToONsSpH3alUK U
KOOpJMHAIIMOHHBIX YHCIIaxX

OCHOBHbBIE KPUCTANIOXMMUYECKHE CBOMCTBA d3JE€MEHTOB. l-i u 2-1 OPUHIUIEBI
KpucTauiorpapuu

OCHOBHbIE KPUCTANIOXUMHYECKUE CBOMCTBA 3JIEMEHTOB. ATOMHBIE U MOHHBIE PAIUYCHI B
kpuctauioxumuu. [Tomumopdusm u nuzoMmopPusm, mpuMepHI.

Craructudeckast 00paboTKa FreOXUMUIECKUX JAHHBIX: BEPOSITHOCTHBIN TTOIXO]T

[TonsiTve O TeHepalbHBIX COBOKYHNHOCTAX U  BblOOpkax. (CroxacTuueckoe H
JNETEPMUHUPOBAHHOE PACIPEIEICHUE AIEMEHTOB.

Tunsl JaHHBIX U HIKAIBI U3MEPEHUN B TEOXUMUH

XapakTepUCTUKH TEOXUMHYECKHX TapaMeTpPOB JUIsl COBOKYMHOCTEH H BBIOOPOK, HX
o003HaueHHE.

Bunel pacnpenenenus reOXMMHYECKUX TapaMeTpOB U UX CTaTHCTUYecKas o0paboTka
[TonsATHE O FEOXUMHUUECKUX U DKOJIOTO-T€OXUMUUYECKUX aHOMausAX. KapThl reoXuMHU4eCcKux
AHOMAJIU, KX MOCTPOEHHUE.

Buocdepa kak reoxumuueckas cucrema. ['eoxumudeckas pyHKIHS )KUBOTO BEIIECTBA
buorennas murpanus 3J1eMeHTOB

I'eoxumudeckast SHEPTHUs )KHBOTO BEIIECTBA U €€ MPOsIBIICHUE B Onocdepe
buoreoxumuueckre ¢GyHKIIUU )KUBOTO BELIECTBA Ha MJIAHETE

Kombunatopuslii nnaexc 3arpsznenHoctd (KM3) Boas! u kinaccudukanus 3arps3HEHHOCTH
Boanl mo KM3

Wnneke 3arpasHeHHocty Boabl (M3B). XapakTepucTUKM MHTErpajbHOM OLIEHKH KauecTBa
BoJbI o 13B.

CymmapHsbIil oka3atenb 3arpsisHenus Zc. Kiaccudukanus ypoBHS 3arpsi3HEHUS! TIOYB 110
Zc.

TecTbl (MpUMepHbI):

1. OcHoBHoOe conep:xxanne Hayku «I'eoxumus»

D10 Hayka 00 OCHOBHBIX 3aKOHAX pacHpe/ielieHHs BEeIecTBa B reocdepax

OT0 HayKa O MUTPAIMM XMMUYECKHUX BEIECTB B PA3JIMYHBIX JaHAmadTax

OTO Hayka O XMMHYECKOM COCTaBe, 3aKOHAX paclpeAeNieHUs U MUTPALUH XUMHYECKHUX

AJIEMEHTOB B MPUPO/IE.

DTO HayKa O TEOXUMHYECKUX 000JI0UKaxX 3eMITn

2. KTo u3 y4yeHbIX BIlepBbI€ BBeJ TEPMUH «T€OXMMHUSD» U MPeICKa3al Heu30eKHOCTh ee
pa3BUTHA

X. llen6eitn

B.M. I'onpammmMunar

B.U. Bepnaackuii

A.E. ®epcman

3. Kakue 31eMeHTHI ABJISIOTCA HanboJiee pacClIpoCTPAHEHHBIMH B IIpUpo/Ae

I'emmii, a3ot

Bonopon, renuii

Bonopona, yriepon

4. Yrto Takoe «KJIAPK»

DTO cpenHee coAep)KaHue PJIEMEHTH B JTI000M MPUPOTHON CUCTEME

DTO cpenHee CoAepKaHue FJIEMEHTA B OT/IEIbHOM MAaCCUBE TOPHBIX MOPOJL

DTO cpefHee coiepKaHue JIEMEHTA B TII00aTbHON M€OXUMHYECKOW MM KOCMOXHUMHYECKOM

CUCTEME



5. OOpa3oBanme KakuX siIep XHMHYECKMX 3JJIeMEHTOB Hau0o/iee BepPOSITHO H
JHEPreTHYeCKH BHITOHO B IPUpoOae

Cocrosmux U3 HEOOIBIIOrO H YETHOTO YHUCIIa IPOTOHOB M HEUTPOHOB

Cocrosmux 13 HeOOJIBIIOrO YHCia IPOTOHOB

Cocrosmux u3 HeOOIBIIOTO U YETHOTO YUCIIa HEUTPOHOB

6. Kakmux 3;1eMeHTOB Ha 3emuie MeHblle, 4eM B Kocmoce (mpupoze)

TsKenbIX METAIIOB

Kucnopona n Heona

Bonopona u renus

7. Kakmue u3 nepe4yucjaeHHbIX MUHEPAJIOB He BCTPEYalOTCs B JUTOChepe

[ToneBsie mmarsl

OnparaMyuT ¥ TPOWIJIUT

[InpokceHsl

8. Hy:xHbl JHM 3HAHMST M XHMHYECKOM COCTaBe METEOPUTOB /JIs1 IOCTPOCHUA
re0OXHMHUYeCKOoi Moaesn 3emJin

Hy»xHbl

He Hy>XHBI

Wnorpaa MoryT ObITH MOJIE3HBI

9. B Kkakoil TreoxXMMHUYecKOl KJIACCH(PUKANMH 3JIEMEHThl Pa3deJAKTCA Ha
aTMoUIbHBIE, JUTOPUIbHBIC, XAJIbKO(PUIbHBIE U CHAePOPUHIbHBIE

B. xmaccudukanuu B.W. Bepnaackoro

B knaccudukanuu A.H. 3aBapurkoro

B knaccudukamuu B.M. ['onpammMuara

10. K kakoii u3 ¢opmM HaxoKaeHMs aTOMOB XMMHM4YECKHX 3JeMEHTOB B INpupojae
OTHOCHUTCSI MpaMop

CaMocTosATenbHBI MUHEPATIbHBIA BUJ U MUHEpAJI

Marmarudeckuii pacriaB

I'opHas nopona

N3omopdHas npumech

11. Ilo kaKuM KpPUTEPHUSIM ONpeesieTcs re0OXuMIuYecKast aHOM AU

Ha tepputopuu congepxkanue 31eMeHnTa B Ba pasza npesbimaet [1JIK

Ha Tteppuropun copepkaHue 5>JI€MEHTa NpPEBbIIACT (POHOBOE Ha BEIUYMHY OJHOTO

CTaHJAPTHOI'O OTKJIOHEHUS

Ha Tepputopun conepkaHue »3JeMEHTa NPEBBILIACT CpeAaHee Oojiee 4YeM Ha TpH

CTPaHJAPTHBIX OTKJIOHEHUS

12. 3aBucHT M OT BeJWMYMH HOHHBIX PAaJMYyCOB MHIPAIMOHHASl CIIOCOOHOCTH
XHMHUYECKHX 3JIEMEHTOB

He 3aBucur

MurpanuoHnHas cniocoOHOCTb YBETUUUBAETCSA IPU IEPEXO/IE OT CPEIHUX BETMUUH K KpaltHUM

MurpanroHHas CHIOCOOHOCTh YMEHBIIACTCS C YBEIMYCHUEM HOHHOTO pajnyca

13. Yrto Takoe nzomoppuzm

OTO SIBIEHHE MUTPALlUU ATOMOB XMMUYECKHX IEMEHTOB MX TBEPJOM CPEbl B )KUIKYIO

OTO sABJIEHUE B3aMMO3aMELICHUSI aTOMOB UJIM MOHOB B KPUCTAJUIMYECKOM pelIeTKE MUHEpaia

DTO nepeMenIeHus: TOPHBIX MTOPOJT

HpOMe)KYTO‘lHaﬂ aTTeCcTalnus

Paznes wiam Ttema CYUTAIOTCH OCBOEHHBIMH, €CJIM CTyldeHT HaOpaa Ooabme 50 % ot
BO3MOKHOT'0 KOJIHYeCTBA 0aJ1JIOB M0 IaHHOMY pa3/ieJy.

CryneHTbl 00s13aHbI CAaBaTh BCE 3aJaHUS B CPOKHU, YCTAHOBIIEHHBIE Ipa(UKOM.

HTorosas arrecrtanus



K wurorosoit aTTeCTallu NOITYyCKAaCTCA CTYACHT, HC I/IMGIOH_II/Iﬁ 3aJ0JI2KCHHOCTU U B IIOJIHOM

00beMe BBITTOTHUBIITNN yU€OHBIN MJIaH 00pa30BaTeIbHON MTPOTPaMMBI.

Crynentsl, HaOpaBiue < 35 (F) 6aJJI0B B TeUEHHE CEMECTpa, HE JIOMYCKAIOTCA K UTOrOBOU

arTeCTaIUH.

Wrorosas artecTanus npoBoIuTCs B (hopMe SK3aMeHa.
[o pe3ynbTaram paboThl B CEMECTpPE BBICTABIIAIOTCS CyMMapHbIe OTMETKH MO CeMHOAILHOIM

CHUCTEME («OT.J'II/I‘lHO», «OYCHb XOpouio», «X0pouo» «ya0BJECTBOPUTECJIbHO0» «IMMOCPEACTBECHHO»,
«YCJOBHO HECYTOBJIECTBOPUTEIbLHO) ((6e3yc.]'[0BHO HeyHOBJIeTBOPI/ITeJILHO»).

[Ipu ocyriecTBICHUN OIICHKHA YPOBHS COPMHPOBAHHOCTH KOMIIETCHIIMM, 3HAHUN U YMEHUI

Oo0yJaromuXxcsi W BBICTABICHHH OTMETKH HCIIONB3YeTCsS AaIIUTUBHBIA TPUHIUN  (TIPUHIIHIT
«CIIOKEHUS):

"OTIruHO" - TEOPETUIECKOE COJEPIKAHUE TUCIIUTUTMHBI OCBOCHO TIOJTHOCTHI0, O€3 poOeToB,
HEOOXOUMbIE MPAKTUUYECKHE HABBIKM PAOOTHI ¢ OCBOCHHBIM MaTepuanoM c(hOpMHUPOBAHBI,
BCe yueOHbBIC 3aJaHUsl BBHITIOJHEHBI, KAYECTBO WX BBIMOJHEHUS OIEHEHO YHCIOM OaslioB,
OJIN3KUM K MaKCUMaJIbHOMY.

"Ouenp XOpomo" - TEOPETHYECKOE COACp)KaHWE MUCITUIUIMHBI OCBOCHO IOJIHOCTHIO, 0e3
npo0eioB, HEOOXOAMMBIC TPAKTUYECKUE HABBIKA Pa0OThI C OCBOCHHBIM MaTEpHAIOM B
OCHOBHOM C(OpMHpOBaHBI, BCE y4UeOHBIC 3a/JaHHs BBITIOJHEHBI, KA4eCTBO BBITIOJHEHUS
OOJIBIIMHCTBA U3 HUX OLEHEHO YHCIIOM 0alioB, OJIM3KUM K MAaKCUMAaJIbHOMY.

"Xoporo" — TeopeTHIecKoe Co/iepKaHNe TUCIIUIUIMHBI OCBOCHO MOJTHOCTHIO, 0€3 MpoOeIioB,
HEKOTOpBIC MPAKTUYECKUE HABBIKA pPAa0OThI C OCBOCHHBIM MAaTEpHUaIoM CPOPMHUPOBAHBI
HEJ0CTAaTOYHO, BCe yueOHBIE 3aJJaHUS BHIITOJIHEHBI, KAYECTBO BBIITOJIHEHUSI HU OJTHOTO U3 HUX
HE OIICHCHO MHUHHMAJLHBIM YHCJIOM OallIoB, HEKOTOPHIE BUIBI 3aJlaHUN BBHITIOJHEHBI C
OLIMOKaMHu.

"V 1OBIETBOPUTENBHO" - TEOPETUUECKOE COAEPKAaHWE NUCIUIIMHBI OCBOCHO YaCTHYHO, HO
npoOeNibl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIE IMPAKTUYECKHE HaBBIKU
paboThl C OCBOGHHBIM MaTEPHAIIOM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBITUHCTBO YUEOHBIX
3a/laHui BBIMIOJIHEHO, HEKOTOPBIE U3 BBITTOJHEHHBIX 33/IaHU, BO3MOXHO, COZEPkKAT OIINOKH.
"IlocpeacTBEHHO" - TEOPETUYECKOE COAEpKAHUE AMCLMILIMHBI OCBOEHO YacTUYHO,
HEKOTOphIE MPAaKTUYECKHE HAaBBIKK paboThl HE chOPMHUPOBAHBI, MHOTHE yUeOHbBIE 3aJaHUSI HE
BBITIOJTHEHBI, JTMO0 KAauyeCTBO BBIMOJIHEHUS HEKOTOPHIX M3 HUX OILICHEHO YHCIOM 0aslioB,
OJIN3KUM K MUHUMAJIbHOMY.

"VCII0BHO HEYAOBJIETBOPUTEIBHO'" - TEOPETUUYECKOE COJACP)KAHUE TUCIHUIUIMHBI OCBOEHO
YaCTUYHO, HEOOXO MBI MPAKTUYECKUE HAaBBIKU PabOThI HE chOPMUPOBAHBI, OOIBITMHCTBO
y4eOHBIX 33JJaHUI HE BBIIIOJIHEHO, JTM00 Ka4eCTBO UX BBINOJIHEHUS OLICHEHO YUCIIOM 0aslioB,
ONM3KUM K MUHUMAQJIBHOMY; TMPU JOMOJHUTEIHLHON CaMOCTOSATENbHOW paboTe Haj
MaTepuaioM Kypca BO3MOXKHO MOBBILICHHE KaUeCTBA BHIMOTHEHUS YU€OHBIX 3aJaHHH.
"Be3yciioBHO HEYIOBJIETBOPUTEIBHO" - TEOPETUYECKOE COAEpKaHUE AUCUUIUIMHBI HE
OCBOCHO, HEOOXOAMMBbIE NPAaKTUYECKUE HAaBBIKM paboThl He c(opMUpOBaHBI, Bce
BBIMIOJIHEHHBIE ~ y4YeOHbIE 3aJaHusl  COAEpKAaT TIpyOble OMIMOKH, JOMOJIHHUTEIbHAs
camocCTosITelIbHasl padoTa Ha/l MATEPUAIOM Kypca HE TPUBEIET K KAKOMY-JIHOO 3HAYUMOMY
MOBBIIICHUIO Ka4eCTBa BBIMOJIHEHUS yUEOHBIX 3a/1aHUH.

IlepeyeHb BONPOCOB K KOHTPOJIbHBIM padoTam:

l.
2.
3.

Omnpenenenne reOXUuMHH, €€ CBS3b C APYTUMH HayKaMy U 3KOJIOTHEeH
OcHoBHBIE 3371241 (MTPOOJIEMBI), KOTOPBIC PEIIACT TEOXUMHUS
Kakue noctmwxenuss XIX B oOnacté (U3MKM UM XUMUHU TOCIYXWIH (yHAaMEHTOM st

pa3BuTus reoxumuun u reoxumun OC



4. KaKI/IX TpGX y‘-IGHBIX MOXHO CHUTATh OCHOBOIIOJIO KHHUKaAMH COBpeMeHHOI\/'I I'€OXHMHHU, U KAKUC
oOmactu reoxumun OC 0HU OCHOBAIIH

5. Pemienue kakux IByX BaKHEHIINX Mpo0OIeM COBPEMEHHOCTH HEBO3MOXKHO 0e3 reoxumun OC
U IIO4YEMY

6. Teopernueckoe U MpaKTUIECKOE 3HAUEHUE T€OXUMUHN

7. VYuenne o Knapkax XuMHUECKUX JIEMEHTOB

8. PacripocTpaHEHHOCTB 37IEMEHTOB B IPUPOIE (KOCMOCE).

9. [TpaBuno Opno-I'apkunca. UTo Takoe «KeIe3HbIN MUK

12. OCHOBHBIE CTaauMU HBOJIIOIMU 3BE3J] U CBS3aHHAs C 3TUM IMPOIECCOB 3BOJIOLHUS HUX
3JIEMEHTHOTO COCTAaBa.

14.  OcHOBHBIE 0COOEHHOCTH XUMHUYECKOTO COCTaBa M CTPOCHUS TUIAHET 36MHOM IPyTIIIbI

15. OcHOBHBIE 0COOEHHOCTH XMMHUYECKOI'O COCTaBa U CTPOEHUS IIAHET-TUTaHTOB

16.  Krnaccugukanus METEOPUTOB IO MUHEPAILHOMY U XUMHUYECKOMY COCTaBY

17. CrtpoeHue U TeOXUMMUYECKUE 0COOCHHOCTH 36MHOM KOPBI

18. CrtpoeHure U reOXuMHUYeCKue 0COOEHHOCTH MaHTUH

19.  CrpoeHue U TEOXUMHUECKUE OCOOCHHOCTH siApa 3eMITu

20. XapakTepUCTUKAa PACHPOCTPAHEHHOCTH XUMHUYECKUX BJIEMEHTOB B MPHUPOJE, KIAPKU
AJIEMEHTOB, Marn4ecKHe yncia

21. Uto Takoe u3MepeHue, mKaiabl U3BMEPEHUH, TUIIBI JaHHBIX B TEOCTATUCTUKE

22.  Kak MOXHO 0XapakTepHU30BaTh HENPEPHIBHBIE CIIyYaliHbIE BEINYMHBI, K KOTOPBIM OTHOCATCS
reoxuMuueckue nanubie. C yeM cBsA3aHa UX U3MEHYUBOCTh. HacTOCTh U BEPOSITHOCTb.

23.  TloHATHE 0 3KOIOTO-TeOXMMHUYECKON COBOKYITHOCTH U BbIOOpKe. CMenIEHHAs U HECMECHHAs
BbIOOpKa. XapaKTEPUCTUKH paclpeiesieHus

24.  Bugel pacnpeneneHuii. Kak omnpenenuts BHI paclpeneicHUs CIydallHON BEIMYUHBL.
[TocTpoenue rucrorpamm.

25. Yto Takoe CTaTUCTHKH U NapaMeTphl paclpeesieHNs CIy4aiiHON BETMUNHBI?

26. Jlucniepcust U CTaHAAPTHOE OTKJIOHEHHE, UX CMBICI, ()OPMYJIbI U PAa3MEPHOCTH.

27.  Dkcuecc U KOdPPHUIMEHT acUMMeETpuu. VX aHanUTHYeCKOe BBIpaKEHUE, rpaduveckue
MIPUMEDPBL.

28. Bunsl pacnpeneneHust ciay4alHBIX BEJIMYMH, CpaBHEHHME XapakTepUCTHK, I paduueckue
IPUMEDPBL.

29.  TI'e0OXMMHYECKHUE U IKOJOr0-F€OXMMHUECKNE aHOMAJIUU, YEM OHU OTINYAIOTCSL.

30. OxapakTepu3yiTe 3eMHYIO KOPY C TOYKH 3PCHHSI TEOXUMHUH M (PU3HUECKON XUMUHU.

31. Oxeannueckasi Kopa U e€ reOXUMH4e6CKHue 0COOCHHOCTH

32. KonTuneHTabHAsI KOpa U €€ TEOXUMUYECKHEe 0COOCHHOCTH

33.  OCHOBHBbIE FOpHBIE TOPOJBI U XUMUYECKHE 3JIEMEHTHI 3EMHOM KOPBI.

34. Penxue u penkue paccesHHbIE 3JIEMEHTHI B 36MHOM KOpE, TPUMEPHI.

35. 3akon depcmana 00 aroMax 3JIEMEHTOB B 3E€MHOUM KOpe, M30BITOYHBIE W Je()UIIUTHBIC
3JIEMEHTHI.

36.  3akoHomepHocTh Onno-I'apkuHCOHA, Kakue AJIEMEHTHl Npeo0iagaroT B 3€MHOW KOpe B
3aBUCUMOCTH OT aTOMHOM MaccCBbl.

37. OcHoBHBIE MaTepualibHbIe (POPMBI HAXOXKACHHUS 3JIEMEHTOB B 3eMHOW Kope. Pasznenenue
aTOMOB 3€MHOI KOpBI 110 CTaOUIBLHOCTH SIAEP

38. I'eoxummueckas kiaccuuKanus IEeMEHTOB [ olbaimmuIra

39. ['eoxumuueckast kinaccudukaius 31eMeHToB BepHaackoro

40.  T'eoxumunyeckas kinaccudukanus snemenToB Ilepenbmana

41. [ToHsiTHA «MHUHEpA» W «TOpHas MOpoJa», C MpuMmepaMud. Buasl ropHbIX MNOpoA MO
IIPOUCXOXKICHHUIO.

42. Kiaccudukamnus MarMaTiaecKux rOpHBIX TOPOJ 110 conepkanuio Si02, ¢ mpuMepamH.

43.  Hammmure peakuuio sjepHoro anbpa pacnaga 226 uzotonma 88 siieMEHTa, HA30BHUTE

3JIEMEHTBHI, YYaCTBYIOUINE B pEaklUU pacraja



44. Hanummre peakiuto simepHoro 6era pacnaaa 87 uzorona 37 31eMeHTa, HA30BUTE SJIEMEHTHI,
y4acTBYIOIINE B pEaKklUu pacrnajia

45. Hanummwre peakuuto sipepHoro 6era pacnaaa 208 u3orona 83 31eMeHTa, HA30BUTE AJIEMEHTHI,
y4acTBYIOIINE B pEaKklUu pacnajia

46. Hanummre peakuuto sipepHoro 6era pacnaaa 232 uzorona 90 sneMeHTa, Ha30BUTE PJIEMEHTHI,
y4acTBYIOIINE B pEaKklUu pacnajia

47. Hanummre peakuuto sipepHoro 6era pacnaaa 236 u3orona 93 snemMeHTa, Ha30BUTE SJIEMEHTHI,
y4acTBYIOIINE B peaKkluu pacnajia

48.  Hamummure peakiuio sipepHoro anbga pacmaga 220 um3oronma 86 3reMeHTa, HA30BHUTE
3JIEMEHTBI, YYaCTBYIOUINE B peaklUy pacraja

49.  Hammmure peaknuio sipepHoro anbga pacmaga 244 usorona 94 sneMeHTa, HA30BHUTE
3JIEMEHTBHI, YYaCTBYIOUINE B peaklUU pacraja

50.  Hammmmre peakumio saepHoro anb(a pacrnaga 235 uzoroma 93 snemMeHTa, HA30BUTE
3JIEMEHTBI, YYaCTBYIOUINE B pEaklUy pacraja

51. Hammmmure peakuuio saepHoro anb(a pacrnaga 247 wuzoroma 96 srneMeHTa, HA30BUTE
AJIEMEHTBI, YYaCTBYIOIIHME B PEAKIIMU pacnaaa

52. Hammumure peaknuio simepHoro anbda pacnaga 210 wmsoroma 84 3jieMeHTa, HA30BUTE
AJIEMEHTBI, yYaCTBYIOIIHME B PEaKIMU pacnaaa

53. Harmmmure peaknuio simepHoro anbda pacmaga 230 wmsoroma 91 3jieMeHTa, HA30BUTE
AJIEMEHTBI, yYaCTBYIOIIHME B PEAKIMU pacnaaa

54. Hamumure peaknuio smepHoro anbda pacnaga 247 wuzoroma 92 3JIeMEHTa, HA30BUTE
AJIEMEHTHI, YYaCTBYIOIIHME B PEAKI[MU pacnaaa

55. [IpuBeauTe nmpuMep CHOHTAHHOTO AeeHus 238u30Tomna 92 3neMeHTa, 3alUIlInTe PEaKIUIo U
HA30BUTE 3JIEMEHTBI

56. Harumure dopmyny peakiuu 3mekTpoHHOTo 3axBara 40 m3oToma 19 ayemMeHTa U Ha30BUTE
AJIEMEHTBI

57.  Hammmure dopmyny peakiuu mo3uTpoHHoro (B+) pacmama 254 uzoroma 99 snemeHra.
Ha3zosure 351eMEHTHI.

58. Hammmre HEUTpOHHYIO SIEpHYIO peakmuio oOpa3oBaHus uzoroma yriaepoga C 14 B
aTMocdepe, MOJIHYI0 U KpaTkyio Gopmy.

59. Hamumure HEHTpOHHYIO siiepHyI0 peaknmiol4 wm3oroma 7 3jeMeHTa ¢ oOpa3oBaHHUEM
TPUTHS, TIOJIHYIO U KpaTKylo. M30Tom Kakoro aneMeHTa odpasyercs emie?

60. Hanumuire momHyo ¥ KpaTtkyio ¢GopMyidy siIepHOM peaknuu 18 m3oroma 8 ajemeHTa ¢
anb(a-gactuueid. HazoBute 3meMeHTHI.

61. Hanumuire momHyto ¥ Kpatkyio ¢opMyiay siaepHOi peaknuu 19 m3oroma 9 snemeHTta ¢
anbda-yactuieir. HazoBuTe 31meMeHTHI

62. Hamumure nmomuyio u kpaTkyo GopMmyiy suepHoW peaknuu 35 m3oroma 17 sjemeHTa ¢

anbda-yactuieir. HazoBuTe 3nmeMeHTHI

IlepeyeHb BONPOCOB VI CAMONIPOBEPKH

[Ipenmer, 3a1a4u TEOXUMHUHU U €€ CBSI3b C APYTUMHU HaAyKaMH

Hcropus ctaHOBIEHUS T€OXUMUHN KaK Hayku 10 20-ro Beka

Pa3Butne reoxumunu B 20 Beke

OcHOBHBIE pa3/IMyMsl B YUCTO XMMHUYECKOM M T€OXMMMUYECKOM IOAXOAE INPU H3YyUYEHUHU
autocdepsl (OKpyIKaroImen cpeapl)

TeopeTnueckoe 1 NPaKTUYECKOE 3HAUEHUE T'€0OXUMUN

["eoxumust ¥ HKOJIOTHS, UX B3aUMOCBSI3b

OcHoBHBIE TIPOOIEMBI, KOTOPBIE U3YYaeT TeOXUMHUS

[lepBuuHas u coBpeMeHHas paclpOCTPAHEHHOCTh 3JIEMEHTOB Ha IJIaHEeTe
KonunuecTBeHHas pacipoCcTpaHEHHOCTh XUMUYECKUX IEMEHTOB, «MarMuecKHUe 4Kciia
10 Kiapku XuMHUYECKHX 3JIEMEHTOB

11. UcTounuk snemeHTOB BO Beenennoi

bl e
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12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.

29.
30.

DBOJIIOIMS XUMHUYECKOTO 3JIEMEHTHOT'O COCTaBa 3BE3]l, KAK UCTOUHUKA 3JIEMEHTOB.
['unoTe3bl 06pazoBaHus 3eMJIU U €€ HBOJIIOLIMH KaK KOCMOXMMHYECKOT0 Tella

Ncrounnku nHOpMaUy py MOCTPOCHUH T€OXUMHYECKON MOenn 3eMin

18.  MeToapl U3y4eHUI XUMUYECKOTO COCTABa U BHYTPEHHETO CTPOCHHS 3EMJIU U IPYTHUX
KOCMOXUMHUYECKHUX TeI

['eoxumus MeTeOpUTOB

3eMHas Kopa, €€ CTPOCHHE U TEOXUMHUYECKHUE OCOOCHHOCTH

XUMHYECKHUE JIEMEHTHI TUTOC(epbl U 6rochepbl

PazeneHne aToMOB XUMUYECKHX DJIEMEHTOB 3€MHOM KOPBI IO CBOMCTBAM CTa0MIBHOCTH
['eoxumuueckre KiacCu(pUKaluy 3JIEMEHTOB

I'eoxumuueckas kinaccugpukanus snementos B.M.BepHaackoro

MartepuanbHble (OpMBI CYHIECTBOBAHMSI aTOMOB XHMHUYECKHX 3JIEMEHTOB B JIUTOC]Epe,
BepXHel MaHTHH 1 Onochepe

OO61as xapakTepuCcTHKa U OCHOBHBIE OCOOEHHOCTH KJIACCOB MUHEPAJIOB

["'opHbIe TOpO/ABI, OCHOBHBIE TEOXUMUYECKHUE XaPaKTEPUCTUKHI

[lepBuUuHbIE 1 BTOPUYHBIE CBOMCTBA XUMHUECKUX 3JIEMEHTOB

M30TONBI XUMAYECKHUX IEMEHTOB B IPUPOIE

Ponb sinepHBIX poLIecchl B OKpY Karolen cpesie

Craructudeckre MeToabl 00pabOoTKH MeOXMMHYECKHX JaHHBIX: OOMIMM MOJX0MA, OCHOBHbBIE
YCJIOBHS UX MPUMEHEHHUS.

Bunel pacnpenenenus reOXMMHYECKUX TapaMeTpOB U UX cTaTHCTUYecKas o0paboTka
[TonsATHE O FEOXUMHUUECKUX U DKOJIOTO-T€OXUMUUYECKUX aHOMausaX. KapThl reoXuMUYeCKuX
aHOMAaJIHNI



PASPABOTYUKU:

ITpodeccop JenapTaMeHTa Crannc E.B.
PAILMOHAIBHOTO TPUPOAOTOIB30BAHUS
Jomxuocts, BYII Iloamuce damvunus U.0.
PYKOBOJUTEJIb BYII:
JIMpeKTOp JAemapTaMeHTa paluoHaIbHOTO Kyuep JL.E.
MPUPOJIOTIONIB30BAHHUS
Haumenosanue bYII TTonnuce Dammmsa 1.0.
PYKOBOJIMUTEJIb OII BO:
JIOLIEHT JemapTaMeHTa SKOJOIHYECKOM Iouniaosa O.E.
pauuoOHAJIILHOTO NPUPOIOIIO0JIL30BAHUS
Homxnocts, BYTI [Moanuck ®amunusa U.0.
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