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. HEJIb 1 3AJJAYU TN CHHUTIJIMHBI

Ileab: 3HAKOMCTBO CTYIEHTOB C OCHOBHBIMHM HOHATUSMM, KOHLENUMAMM U IpobieMaMu
OMOTeOXMMHUH TIOYB, U3yYCHHE T'€OXHMHUYECKOH HBOJIOIMH HApPYXHBIX 000JO0YEK 3eMIId TOA
BIIMSIHUEM JESTEIbHOCTH >KMBOTO BEIIECTBA, IJIO0AJBHBIX IHUKIOB XMUMHUYECKHX 3JIEMEHTOB;
IPOIIECCOB MHUTPALMU M MaccOOOMEHa XMMUYECKHUX 3JIEMEHTOB MEXIY KUBBIMH OpraHH3MaMH
U OKpYXaloLIeH Ccpeqod; B3aMMOCBA3M IOYBEHHOI'O IIOKPOBA CO BCEMH KOMIIOHEHTaMHU
OMOTeo1eH030B U OHOChEphl, NX BAKHEUIIINX OMOTeOLEHOIOTHUECKUX (DYHKIMHA, OCOOCHHOCTEH
KpYyroBOpoTa B CHCTEME I10YBa-pacTeHHE B OHMO- M arpoleHo3ax, OOLIeIIaHeTapHOH ponu
MOYBEHHOT'O TIOKPOBA.

3agaun:

® N3y4YCHHWE DPOJIM KHMBBIX OPraHW3MOB B TEOXMMHUYECKHX IPOIECCaX 30HBI THIEPreHe3a, B
npolieccax o4YBo0Opa30BaHUs U BbIBETPUBAHUS;

e paccMoTpeHHe (paKTOpOB, MPOLECCOB U 0COOEHHOCTEH (OPMUPOBAHUS FJTEMEHTHOIO COCTaBa
IIOYB U PACTEHUH, POSIBIICHUS YHAEMUUYECKUX 3a00JI€BaHMI;

e npopaboTKa BONPOCOB YCTOMYHMBOCTH MEXOMOIe€OLEHOTUYECKUX CBs3€H, B3aMMOACHCTBUS
KUBOW UM HEKUBOW MPUPOJABI M MHUIPALMU XUMHUYECKUX JJIEMEHTOB B  Pa3jIMYHbIX
OMOT€OXMMHYECKUX ITUKIIAX;

® paccMOTpEHHE IPUMEPOB OLEHKH COCTOSHUS U (OpMUPOBaHMS IOYB B Ppa3IMYHBIX
KJIMMAaTUYECKUX U JaHIAPTHBIX YCIOBUSAX;

® 3HAKOMCTBO C  TPUHIUIIAMH  OHWOTEOXMMHYECKOTO  palOHHMPOBAaHUS, OCHOBHBIMHU
MEpOTPUATHSIMHA MO OXPAaHE W 3AIIUTE TMOYBEHHOTO IMOKPOBA, C TEXHOTCHHBIMH AHOMAMSIMH,
OMOre0XMMHUYECKUMHU METO/IaMH ITOMCKOB MOJIE3HBIX HCKOMAEMBIX

Il. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Huctunnuna «buoreoxumus» oTHOCUTCS K 010Ky 1 «lUCIUTIIIMHBD) y4eOHOTO IJ1aHa 1Mo
Hanpasnenuto 06.03.02 «I[louBoBenenue» npoduib «YpaBieHUE 3eMEIbHBIMU PecypcaMu» U
SBIIIETCSl 0a30BOM JUCIUILIMHON, U3ydaeTcs B 6 cemecTpe.

bazupyercs Ha 3HaHUSAX, YMEHUSAX, HABbIKAaX, MOJYYEHHBIX CTYJICHTAMH Ha MPEIbIIYIIEM
ypoBHE oOOpaszoBaHus (IIKOJA, KOJUIC[K) H  CICAYIOIIUX AUCHUIUIAH.  «['comorusy,
«Munepanorusy», «['eomopdomnorus», «[louBoBenenue», «Benenue B mpodeccuto», «YdeHue o
MOYBEHHBIX CBOMCTBAX M Tporeccax», «Xumus, «OOmas W HEOpraHuvecKas XUMHS»,
«AHanmuTH4deckas, ¢pu3nuecKkas M KOJUIOMAHAs XUMHs», «OpraHnuyeckas xumus», «Teopus u
MpakTUKa XUMUYECKOTO aHaim3a», «MeToauka arpOXMMHUYECKOTO M arpodKOJIOTHYECKOTO
MOHHTOpHHTaY, «['eo00TaHuKay, «O0mmas sxkonorusy, «I'eorpadus nmous», «buomorusy.

3HaHUS, YMEHUS U HABBIKH, TOJYYCHHBIC MPU TMPOXOKIACHUU TUCHUIUIMHBI, OyIyT

MCIIOJIb30BAaHbl B TPOIIECCE OCBOCHMSI 0A30BBIX, BAPUATHUBHBIX JUCHHUIUIMH: «ATPOIKOIOTHSY,
«Mopdoananutrueckass JuUarHoctuka mnouBy, «KapTtorpadupoBaHue NOUYBEHHOTO TOKPOBAY,
«9po3uss M JerpajanMs  MoYB», «ATpoxumus», «Arposkoiorus», «buoreoxumusy,
«YTpaBiieHHe TYMYCHBIM COCTOSTHUEM TIOUB», «3eMJICMOJIb30BAHUE U 3EMJICYCTPOMCTBOY,
«[louBeHHO-MaHIIAQTHOE  TPOEKTUpOBaHHE»,  «ONTUMHU3ALMS  TJIOJOPOAMUS  TOYBY,
«ArpomouBoBeieHne», «I[louBa kKak 00BEKT SKCIEPTHOU OIEHKH», «[[pakTHKyM IO arpOXUMUN,
«[IpoexTupoBaHue aAaNTUBHO-NAHAMA(THBIX CUCTEM» U Jp., @ TAKXKe A7 y4EOHBIX MPAKTUK 10
Me30MOpGOJIOTHH TIOUB, KapTOrpaduu MoYB, U APYTHUX.

I1l.  TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHWSA JUCHUIIJIUHBI
IIporiecc OCBOEHHMs MUCHUIUIMHBI HampaBlieH Ha (OpMHUpOBaHHE KOMIIETEHIMM B
coorBerctBu ¢ ®I'OC BO u OIl BO mo manHomy HampaBienuto mnoarotoku 06.03.02
«[TouBoBeneHue» NpoPuib «YpaBiIeHNUE 3eMETbHBIMU PECYPCAMU»:
OIIK-3: CmocobeH  OIEHWBAaTh  KAdeCcTBO  3eMeNlb, IPOBOJUTH  IOYBEHHBIC,
reo00TaHUYECKHE, AarpOXUMHMUYECKHE M HEOOXOOUMbIE OOCIEOBaHMS, M3BICKAHUS, a TaKxkKe
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MPOEKTUPOBATh U OCYHIECTBIIATH MEPOIPHUATHS IO OXpaHe, MCIOIb30BAHUIO, MOHUTOPUHTY M
BOCCTAHOBJICHHIO TIOYB ¥ IOYBEHHOT'O MTOKPOBA;
OIIK-5: CmocoOeH NpUMEHSITh METOJbI
NpEeCTaBICHUs TOJIEBOM M JabopaTOpHON MH(POpPMALWU, HABBIKU PabOTHI C COBPEMEHHBIM
obopynoBaHrueM B podecCuoHaIbHOM cdepe.
OIIK-6: CnocobeH ocCymecTBIsATh B Mpo(ecCHOHANLHON NIEATEIBHOCTH —aHaIHn3
9KCIIEPUMEHTANBHBIX JAHHBIX, BBISIBIATH UMEIOLUECS CBSI3U U 3aKOHOMEPHOCTH.

coopa,

00paboOTKH, CHCTEMaTH3alluud |

Ilepeyenb MIaHNPYeMBbIX Pe3yJIbTATOB 00y4eHHS M0 TUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUs] KOMIIETEeHIU

KoMmnerenuust

HNuankaTopbl KOMIETEHIMIT

Pe3yabTaThl 00y4eHHUSs

OI1IK-3

Croco0eH OIleHUBATh
KaueCTBO 3eMelb,
MPOBOJUTH TOYBCHHBIE,
reo00TaHHYECKHE,
arpoXMMHYECKUE U
HEOOXOIUMBIE
o0caeq0BaHMs,
M3BICKAHUA, a TAKKE
MPOCKTHPOBATH U
OCYILIECTBIIATh
MEPOMPHUATHS IO OXPaHE,
HCITONIb30BaHHMIO,
MOHHTOPHHTY U
BOCCTaHOBJICHHUIO TI0YB U
MOYBEHHOTO MOKPOBA;

HJIK onk3a

[IpoBOAUT HEOOXOAUMBIE
[OYBEHHbIE, Fe000TaHYECKHE,
arpoXMMUYECKUE U JPYTHE
HCCIIeIOBAHMS KauecTBa [I0YB

e 3HATh: (byH[[aMeHTaJ'H)HLIe OCHOBbI XMMHNYCCKUX
NMOYBCHHBIX MPOLECCOB, XHUMUYCCKHUC CBOICTBa
OCHOBHBIX DJJICMCHTOB IIOYB W UX COGHHHGHHﬁ,

BIAMSAIOIINX  HAa  TEHE3UC,  IUIOAOpOOHE U
9KOJIOTUIECKYIO YCTOHYNBOCTB MOYBEHHOTO
MIOKPOBa, TEOPHIO M MPAKTHKY PETYINPOBAHUS

XUMHUYCCKOI'0 COCTOSAHUA IMOYB M OXpaHbl MOYB OT
XUMHUYCCKOI'O 3arpsA3HCHUA.

YMmerh:
L] peKOMeHHOBaTL OCHOBHBIC MCpOHpI/IﬂTI/Iﬂ 110
ynytuueHmo XUMHUYCCKUX CBOﬁCTB I104B,

MOBBILICHUIO [TOYBEHHOT'O IIJI0JOPOJAUS; YIIPABICHUIO
MNOYBEHHO-XMMHUYECKUMHU MPOIECCaMH B Pa3IMIHBIX
NPUPOJHBIX OHOKIMMaTHUeCKHX 30Hax Poccum wu

MHpa;
Baanern:
e HABHIKAMHM aHANHM3a DE3YJbTATOB XMUMHUYECKHUX
WCCNENOBAHUH  MOYB, HAONIONEHWA  TOYBEHHO-
XMMHYECKOTO MOHMTODHHTA.
HJIK onk 3.2 e 3HaTh: OCHOBHYKO TEPMHHOJIOTHIO; OOIIHE
OlIEHUBAET KA9ECTBO HAIIPABJIEHUs. ~TEHE3MCa W OBONIONMH  TOYB,
€CTECTBEHHBIX U HAPYIICHHBIX | XHMUYECKHE 0COBEHHOCTH HPOSIBIICHHUS

3C€MCJIb.

3JIEMEHTapHBIX OYBOOOPA30BATEIBHBIX MPOLIECCOB U
WX CBSI3b CO CBOMCTBaMHM TMOYB H (DakTOpamu
noyBooOpa3oBaHus B (HOPMUPOBAHUN €CTECTBEHHBIX
1 aHTPOTIOTCHHO-HAPYIICHHBIX IMOYB;

e VYmerb:  omopeaenaTb,  aHaJIU3UpOBaTh U
XapaKTepU30BaTh MOpQOITOTHUECKUI u
TEHEeTHYECKU THIl TIOYBBI, JaBaThb €€ OCHOBHBIC
Te10-Mop(ho-aHATUTHIECKHE 0COOEHHOCTH,
OIIPEAEIATh 3JIEMEHTapHbIE I0YBOOOPAa30BaTEIIBHbIC
TIPOIIECCHI, OLIEHUBATh Kau€CTBO MOYB U 3EMEJIb. .

e Baagers: METOoJlaM1 MOP(OIIOTHIECKOTO
HCCJIICAOBAHHUA M HABBIKAMH OIIMCAHHUA IIOYB, aHAJIN3a
UX 9KOJIOTHYECKOTO COCTOSHUS, YCIOBHM M TPEHJIOB

MOYBOOOPA30BAHHUS
OIIK-5. Cniocoben HJIK onxs.1. 3HaTh: OCHOBbl ~XMMHH  TIOYB, 3HA4YCHHUE
MPUMEHATH METObI c6opa, I/ICHOJ'II)3yeT METOAbI c60pa nu BCHICCTBCHHOI'0 COCTaBa pPa3HbBIX THUIIOB IMOYB U HX
06paboTkw, 06paboTku MOJIEBOH Y | CBOHCTBAa ISl OIEHKH 3KOJOTHYECKOTO COCTOSHHS
CUCTEMaTH3alluu H KaMepaIbHOM nHpOpMANUKY; | IOYB M BO3MOXKHOCTEH WX HCIOJB30BaHUSI B

NpeICTaBICHHS TTOJICBOH 1
nIabopaTopHOU
uH(pOpMAaLNK, HABBIKH
paboThI C COBPEMEHHBIM
000pyIOBaHUEM B
npodeccnoHambHOMI

chepe;

IKCIUTyaTHpyeT 000py10BaHHE
B Ipo(heccnoHalBbHOM cdepe.

XO3MCTBEHHOU JIESITEIIbHOCTH YEJIOBEKA.

YMeThb: KCNOJB30BATh IMOJIYYEHHBIE TEOPETUUYECKUE
3HaHUS MO0 (YHJAMEHTAIBHBIM pasJeliaM XUMUH
moyB Juisi OoJiee TIIyOOKOTO OBIANCHHS CMEXHBIMH
JUCUMUIUIMHAMY, a TaK € B JalbHeWleM - IMpu
HaIMCaHUM KYPCOBBIX U JUTUIOMHBIX padoT;
® OpHUEHTHUPOBATHCS B HAY4YHOU U
TIOYBEHHO-XUMHUYECKOH JIUTEPATYPE;
Baagernb: HaBpIKaMM OIICHKH XUMHYECKHUX CBOMCTB U

yaeOHOM




0COOCHHOCTEH XUMHUYCCKOI'O COCTOSAHHUA I104YB
HCJINMHHBIX, TCXHOI'CHHBIX U anOJ’IaHHHIa(i)TOB.

HJIK onks.2

CucreMaTu3upyeT MoJy4eHHYIO
B TIOJIEBBIX M J1a00PaTOPHBIX
YCIOBHUAX HH(POPMAIIHIO.

e 3HaTb: OCHOBBl XUMHYECKON TEPMOAMHAMUKH
MOYBEHHBIX MPOLIECCOB, MUHEPAIIOTUN U T'YMYCHOTO
COCTOSIHUS MOYB; OpraHOMHHEPATBHBIX
B3aMOJCHCTBHUH B TTOYBE,

e VYMerb: OOBSACHATH C TOYKH 3peHHS (PHU3HKO-
XUMHYECKMX  CBOKMCTB IOYB W ITOYBCHHBIX
KOMIIOHCHTOB pa3IHMYHbIe XUMHYCCKHE SBICHUS U
MIPOIIECCH B IOYBAX;

e Buajgerb: TEpPMUHOJIOTHEH, METONOJIOTHEH U
0a30BBIMH METOJAMH TIPOBCICHHS TOJICBBIX H
nabopaTopHBIX  pabOT, HAaBBIKAMH  MPOBEICHUS
XUMHYCCKUX AaHAJIM30B II0OYB W HWHTEPIPETALUU
MOJYYCHHBIX PE3yJbTATOB JUI PCIICHUS HAYYHO-
MIPUKIIATHBIX 3a/1a4.

OIIK-6. Cnocoben
OCYIIECTBIIATE B
npodecCHOHATBHOM
JeATEeIbHOCTH aHaIN3
IKCIIEPHUMEHTAIIBHBIX
JaHHBIX, BBISIBIIATH
UMCIOLHECS CBA3U H
3aKOHOMEPHOCTH.

HJIK onxe.1.

Ananuzupyem
9KCHnepuUMeHmanbHbie OaHHbLE 8
npogeccuoHanbHou
oessmenbHoCcmu

L4 3HaTh: (byH,HaMeHTaJ'II)HLIe OCHOBBI
IIOYBOBCACHUA H OHOTeOXUMUHU IIo4YB, BJIHUAHNA Ha
T'CHE3MHC, mioaopoaue n 9KOJIOTUICCKYIO

YCTOWYMBOCTh TIOYBEHHOTO [OKPOBa, TEOPUIO U
MPAKTHKY PETyIUPOBAHUS COCTOSIHUS TOYB M OXPaHBI
MOYB OT XUMHYECKOTO 3arpsi3HEHUS

e YMmerb: OOBACHATE C  OHOT€OXHMHUYECKHX
MTO3HLIMI JaH A THO-TTOYBEHHO-3KOJIOTUICCKHE
TPOIIECCHI; PA3INYHbIC (HU3UKO-XUMHUCCKHUE SBICHHS
B [OYBaX, PCKOMCH/IOBATh OCHOBHBIC MEPOIPHUATHS
[0 OXPAaHE U 3allIUTE MOYBEHHOTO IOKPOBA HA OCHOBE
aHaJM3a SKCIECPUMCHTAIBHBIX MAHHBIX U XapakTepa
MOYBOOOPA30BATEIBHBIX POLIECCOB;

e Buianaers: HaBBEIKAMU MPOBECHUS
MOP(OAHATUTHIECKUX HCCICIOBAHUN CBOWCTB U
9KOJIOTHYECKOTO  COCTOSIHHSI [OYB, YCJOBHHA U
TPEH/IOB MOYBOOOPA30BaHUs, OIICHMBAHHS KauecTBa
[T0YB U 3€MEJIb.

HJIK onxe.2.

Buisiensiem ceszu u
3aKOHOMEPHOCHIU MEACOY
NOYGEHHBIMU CEOLICMEAMU U
npoyeccami Ha 0CHOGe
IKCNEPUMEHMANLHBIX OAHHBIX.

e 3HaTh: TEOpPETHYECKHE OCHOBBI 3aBHCHMOCTH
MOYBEHHBIX CBOWCTB OT YCJIOBHI MOYBOOOpPA30OBaHU
o, OCHOBHBIC 3aKOHOMEPHOCTHU MUTPAITUOHHO-
AKKYMYJISATUBHBIX mpoueccos, BJIMAOIHUX Ha
TEHE3HC, IIOIOPOIUE u SKOJIOTHYECKYIO
YCTOMYMBOCTh TIOYBEHHOI'O TOKPOBa, TEOPUI0 U
MIPAKTUKY PEryJIUPOBAHMS COCTOSIHUS IIOYB M OXPAHBI
MIOYB OT XUMHUYECKOTO 3arpsI3HEHMUS;

e VYMerTb: NpPOBECTM aHANINW3  CBOWCTB IOYB U
BBISIBUTH HMEIOIIMECS CBSI3M U 3aKOHOMEPHOCTH
MEXJly NOYBEHHBIMH CBONCTBAaMH, MIpoLECCaMH,
YCIOBUSIMH M (paKTOpamMy MOYBOOOpa30BaHMS HA
OCHOBE SKCIIECPUMCHTAJIbHBIX JTAHHBIX.

e Buaners: HaBbIKaMU IIPOBECHUS
CPaBHUTECIILHOTO aHaJIn3a, BBISABJICHUA
KOPPEIIATUBHBIX W APYrux BHUIOB CBS[3eI‘/’I, OLICHKH
IUIOAOPOJUS. U 3KOJIOIMYECKOIO COCTOSHUS — I104B,
SKOJIOTMYECKUX PUCKOB




IV. COIEPKXAHHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM AMCHUIUIMHBI cOcTaBJsieT - 144 daca, 4 3.e., B TOM 4YHCIIe; ayJUTOpHas Harpy3ka — 64 uaca, KoHTakTHas pabora — 77 4aca (54%),
caMmocTosiTenbHas padorta - 22 yaca. Peanusyercsi ¢ UCIONBb30BaHUEM JIEKTPOHHOTO O0YYEHHUSI M AUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TeXHOJOrHi 14
qacoB (22% oT ayauTopHOM Harpy3ku). @opMa NpoMe:KyTOYHOM aTTeCTAIMN  K3aMeH.

4.1 Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKaz3aHUEM BUA0B y‘leGHLIX 3aHATHIL M OTBEJEHHOI0 HAa HUX KOJIMYecTBAa
AKAACMHUYIECCKHUX YaCcoB

Ne Paznen aucuumiuHbl/TeMa 8 Buapl yueoHoii padoThl, dopMa TeKylIero
n/H 5 = BKJIIOYAsI CAMOCTOSATEIbHYI0 padoTy KOHTPOJISA
o g E 00yyauuxcs, NPaKTUYECKYI0 MOAT0TOBKY U ycneBaeMocTu/
= § E E TPYAOEMKOCTH (B 4acax) Dopma )
SR 29 KonTakTHasi padoTa nmpenogaBareJisi ¢ I NPOMEKYTOTHOU
é % 3 g 00y4arIUMHUCSI £ 8 aTrecTalMu
2 z & Jlexuus Cemunap/ Koncyn- E g (1o cemecTpam)
: £ IIpakTH4eckoe Tauus 2 =
= % JlabopaTopHoe 8 Z
= 3ausiTue/ =

1 2 3 4 5 6 7 8 9 10

1 Paszpnen 1. OcHOBBI OMOreOXUMHUM KAK HAYKH. 6
Poab B.U. BepHaackoro u Apyrux y4eHbIX B pa3BUTHH
HAYKH OMOTre0XHMMMHU.

2 Tema 1. buoreoxumus - Hayka 0 TeOXUMUYECKOH POIIU 3,5 1 2 0,5 VYernsiii onpoc, KCP,
OpPraHN3MOB U 3aKOHOMECPHOCTAX MUTPALTUU XUMHUYCCKUX TeCTI/IpOBaHI/Ie
9JIEMEHTOB B Orocdepe. JlomamHee 3aganue,

3 Tema 2. Posis B.W. BepHanckoro u apyrux 1,5 1 0,5 YcrHbI# onpoc,
OTEUECTBEHHBIX U 3apYOEIKHBIX YUYEHBIX B CO3/IaHUN TectupoBanue
OMOTCOXVMHH.

4 Pa3nen 2. Buoreoxumus nous. McTopusi CTAaHOBJIEHHUS 6
HayKu. Bkiiai pa3inuHbIX YYeHBIX B ee pa3BUTHE.

5 Tema 3. buoreoxumust ouB: OOBEKTHI, SN U 33/1a4H, 2 1 1 VYernsiii onpoc, KCP,
METOABI UCCIIEA0OBAHUA; UICTOPUICCKUE U TECTUPOBAHUE,
METO/I0JIOTHYECKHE PETOCHUIKH BOSHUKHOBEHHUS ITMCEMEHHBIE OTBETHI

6 Tema 4. Bkiiag poccuiicKUX UCClIeIOBaTeNell B pa3BUTHE 6 5 1 2 2 Joxnaapi-npe3eHTanuu
OMOT€OXUMHH TTOYB. TectupoBanne

Ycrasiii onpoc, KCP




7 Pa3ngen 3. BuoxkocHele cucremsl 0uocdepsnl. Ilousa B
HCTOPHUHU pa3BuTHsA OUochepsbl. Ik30chepHas poib
NMOYBEHHOT'0 MOKPOBA.
8 Tema 5. BUOKOCHBIE CUCTEMBI U UX CBOWCTBA 3 VYerusiii onpoc, KCP,
TecTupoBaHue
9 Tema 6. [Tousa - 0JJHa U3 TTABHEUITUX OMOKOCHBIX CUCTEM 3,1 0,1 Ycrasrit onpoc, KCP,
6uocdepsl. TectupoBanue

10 Pa3nen 4. Bognasi, Mexanuueckasi u Gu3NKo-

XHMHYeCKasi MUTPalus 3j1eMeHTOB. ['eoxummuyeckune
O0apbepsl. 'eoxummnueckne 0apbepsbl MOYB.

11 Tema 7. BonHas, Mexanudeckasi, (hU3HKO-XUMHUICCKAS 10,1 0.1 VYernsiii onpoc. KCP,

MUTpanys JIEMCHTOB. TectupoBanue
Ortuer 1o 1a0.- IpakT
paboTe: mUCbMEHHbBIC

pacyeTsl, COCTaBJICHUE
TaONHIIBI JaHHBIX.

12 Tema 8. 'eoxummueckue, MexaHHueCKue, HU3NKO- 91 0,1 VYerusiii onpoc, KCP,
XHUMHUYECKHE U OHOTCOXUMHUYUCCKUE Oapbephl B IPUPO/IE, B TectupoBanue
MoYBax. Otuer no 71a6.- mpakT

paboTe: KOHCIIEKT,
COCTaBJICHUE TaOIIHIIBI
JTAaHHBIX.

13 Tema 9. [owsATHe 0 MaHMMAadTAX: AIEMEHTAPHBIH, 3.1 0,1 VYerusiii onpoc, KCP,
reoxuMudeckuii. Pa3nenenue nanamadToB Mo yCIOBUAM TectupoBanue
MUTpaIHH.

14 Pa3gen 5. buorenHasi MUTpanusi XHMAYECKHX
3J1€MEHTOB.

15 Tema 10. O6mue ocoOeHHOCTH OMOTEHHOM MUTpaIHN 51 0,1 VYernsiii onpoc, KCP,
3JIEMEHTOB M POJIb MTOYB B KPYTOBOPOTE BEIIECTB B TectupoBanue
MIPUPOJAE. Otuer 1o 71ab.- MpaxT.

pabote, MUCEMEHHBIE
pacdeThl, COCTaBIICHUE
TaOIUIBI JAHHBIX.

16 Tema 11. BiusHue reoXuMHYECKOH Cpeibl Ha pa3BUTHE U 3.1 0,1 VYcerHbI# onpoc,
XMMHYECKHUH cocTaB pacteHuil. [Ipuknannas TectupoBanue KCP,
OHOTeOXUMHS: OHOTCOXUMIYECKIE aHOMAIIUH, TPOBUHIIHA
Y YHJIEMHUU.

17 Pa3nen 6. buoreoxumMuieckne NUKJIbI 3J1eMEHTOB B

MmMo4YBax




18 Tema 12. McTouHukH, pacipoCTpaHEHHOCTh 3 2 1 VYerusiii onpoc, KCP,
u npodunbHas qudGepeHInalms XUMUIECKUX SJIEMECHTOB TectupoBanue
B neocdepe.
19 Tema 13. buoreoxumuueckue HUKIbI yriaepoaa u Jap. 8,1 2 4 0,1 2 VYerusiii onpoc, KCP,
2JIEMEHTOB B Omocdepe u mouBax. TectupoBanue
Otuer o 1a0.- mpakT
paboTe: mICEMEHHBIE
pacdeTsl, COCTaBICHUE
TaOJHIBI JaHHBIX;
MTOCTPOCHHE IHATPaMM
20 Pa3znen 7. BuoreoxuMu4ecKue nMpouecchl B moYBax
Pa3HbIX NPUPOTHO-KIMMATHYECKHUX 30H.
21 Tema 14. buonorudeckuit KpyroBOpoT U MPOAYKTUBHOCTb. 3 2 1
22 Tema 15. buoreoxumuueckass OCHOBa 31€MEHTaPHBIX 71 2 4 0,1 1 VYernsiii onpoc, KCP,
ITOYBOOOPA30BATENBHBIX IIPOLIECCOB. TectupoBanue
Otuer 1o 1a0.- mpakT
paboTe: mocTpoeHHE
JIrarpaMM, COCTaBJICHUE
TAOIUIIBI TaHHBIX.
23 Tema 16. bruoreoxumudeckne acIeKThl FTeHE3UCa ITOYB. 8,1 2 4 0,1 2 VYernsiii onpoc, KCP,
TectupoBanue
Ortuer 1o 71a0.- IpakT
paboTe: mocTpoeHue
Juarpamm, COCTaBJICHHE
TAOIUIBI JAHHBIX.
24 Paszgen 8.
Hoocgepa. TexHorenes u ero Bo3aeicTBre HA MOYBBI.
CoxpaHeHHe OYBEHHOT0 MOKPOBA H 0XPaHa
OKpY:Kawouleil cpeabl
25 Tema 17. [Tonsitue o Hoochepe. CoBpeMEHHOE COCTOSTHUE 71 1 4 0,1 2 VYernsiii onpoc, KCP,
ITOYBEHHOTO IMTOKPOBA. TEeXHOTEHHBIE OMOT€OXUMIYECKUE TectupoBanue
IUKJIBl XAMHYECKUX 3JIEMCHTOB. Ot4er 1o n1ad.- MpakT.
paboTe: mICEMEHHbBIE
pacdeTsl,; MOCTPOCHUE
KapTO-CXEMBI
26 Tema 18. OntrMuzanus nepexosa 6uochepsl B Hoochepy. 2 1 1 Yerasrit onpoc, KCP,
OO6mernianeTapHas poJib MOYBEHHOTO MOKPOBA. TectupoBanue
UTOTO: 87 32 32 1.0 22




4.2 Ilnan BHeayIMTOPHOI CAMOCTOSITEJILHOM PA00ThI 00y4alONIUXCS M0 TUCIHHUIIUHE

CamocrosiTenpHas paboTa 00ydJaromuxcs Yue6Ho-
METOIUUYECKOE
OreHOUHOE
Cemectp Ha3Banwe pa3nena, TeMbI . Cpoxu TpynoeMKocTb obecrieueHne
Bun camocrositenbHON paboTh CPeICTBO .
BBINOJIHEHUS (uac.) CaMOCTOSATENIbHON
paboTsl
1. Pa3znen 1. OcHOBBI OMOTeOXNMHH
KaK HayKH.
Pous B.U. BepHaackoro u
APYTHX YYEHBIX B PAa3BUTHH
HAYKH OHOreOXMMHH.
2. Tema 1. buoreoxumus - Hayka o |[IpopabortaTs Temy 1.2: OCHOBHBIC IPUHIIAIIBI X METOTBI 0,5 Yerasriii onpoe, |Cum. 1. V
TEOXUMUYECKON PO OPraHn3MOB |ONOreoXUMuH. ba3oBble KOHIETIIINY U 3aKOHBI, METO0JIOT U Tectuposanue |al, 61, 62,
1 3aKOHOMEPHOCTSIX MHUTpalliu 6uoreoxnmun. brnoreoxuMus Kak cucteMa HayK: «OHOT€OXHMUS 1 Henemnst MaTepHasbl Kypca Ha
XMMHYECKHX 3JIEMEHTOB B nanamadTa», «GHOTeOXUMUSI TOYBY», «THIPOXUMUS U AP. 00pa3oBaTeIbHOM
ouochepe. IIpakTuueckoe 3HaueHue Onorcoxumum. Jlomarinee 3aganue noptane UT'Y
3. Tema 2. Poas B.1. Bepuaackoro B(IIpopaborats Temy 2.2: VcTopudeckas pojib OTCYECTBCHHBIX U 0,5 VYeruslii onpoc, |Cm. . V
CO3/1aHUH OHOT€OXUMHUH. 3apyOeXXHBIX yYEeHBIX B co3fannu ouoreoxumun (P.Knapk, Tecrtuposanue |al, 61, 62, 03,
B.M.I'onpammunr, A.E.®@epcman, b.b.I1onbsiHOB, 1 Henens Martepuaibl Kypca Ha
A.Il.Bunorpanos, B.A.Kosaa, A.W.Ilepensman, o6pazoBaTeIbHOM
B.B.KoBansckuii, M.A.I'mazosckast, B.B.Jlo6poBonbckuit). noptane UI'Y
4. Pa3nen 2. Buoreoxumus movs.
HcTopusi cTaHOBJIEHHS HAYKH.
Bxuiaa pazaM4YHBIX yYeHBIX B ee
pa3BuTHe.
5. Tema 3. buoreoxumus noys: IIpopaboraTs Temy 3.2: Kpatkast uCTOpHs pa3BUTHSA 1 YcTHBIi ompoc,, |(CM. . V
00BEKTHI, LIEJIN U 33/1a41, METOABI |OMOT€OXUMUH MOYB. MccienoBaHus XMMUYECKOTO COCTaBa TecTupoBanue, |al, 61, 62, 03,
UCCIIEJOBAHMS; HICTOPUYECKHE U |paCTUTEIBHOCTH, II0YB, OPraHMYECKOTO BEIIECTBA U T.I1. 2 Henenst IMICBMEHHBIE [MaTepualbl Kypca Ha
METO/I0JIOTNYECKUE PEAMOCHUIKH OTBETEHI 00pa3oBaTeILHOM
BO3HUKHOBEHHS noptaine UT'Y
6. Tema 4. Bknan poccuiickux IIpopabortaTe Marepuan o Temam 4.1., 4.2. - BKJIaJ pasIMuHbIX 2 Hoxmaneli-  |Cm. . V
nccieaoBaTeseil u Ipyrux POCCHICKHX UCCIIE0BATENEeH B pa3BUTHE OMOTCOXHMHUH TOYB. npesedrauuu |al, 61, 62, 63,
OTEYECTBEHHBIX U 3apyOeKHBIX 2-3 Henes TectupoBanme |[MaTepuasisl Kypca Ha

YYEHBIX B Pa3BUTHE OMOTCOXUMUH
M0YB.

YcrHelit onpoc.

o0Opa3oBaTeIbHOM
nopraie UI'Y




CamocrosiTenbHas paboTa 00y4aromuxcs VYuebHo-
METOJUUYECKOe
OrneHouHoOE
Cemectp Ha3zBanue pas3nena, TeMsl . Cpoxnu TpynoemkocTs obecrieueHne
Bun camocrosiTenbHON paboThI CpeICTBO .
BBITIOJTHEHHS (gac.) CaMOCTOATENBHON
paboThI

7. Pa3znen 3. buokocHbIe CHCTEeMBbI Cm. . V
ouocdepst. [louBa B ucTOpUH al, 61, 02,
pa3Butus 0uochepsl.

Ik30chepHast posib NOYBEHHOTO
NMOKPOBa.

8. Tema 5. bruokocHsle cucteMs! 1 ux|[IpopabdoraTs Temy 5.2: Oburre 0co6eHHOCTH OMOKOCHBIX 1 Yerasiii ompoc,, |Cum. 1. V

CBOMCTBa CHCTEM: BOJHAS CpeJja MUTPAINH, OHMOJIOTHYECKUI KPYTOBOPOT TectupoBaHue, |al, 01, 02, 63,
BEIIIECTB, CXOHbIC TEPMOANHAMH-YECKHE YCIOBUS, OMHAKOBBII MHCbMEHHBIE MaTepHajbl Kypca Ha
HabOp OMOreOXUMHYECKUX IPOLIECCOB. DHEPrHst OMOKOCHBIX 3 Henmens OTBETHI, 00pa3oBaTeIbHOM
cucreM. TH)OPMATHUBHOCT OMOKOCHBIX CUCTEM. pedepatsl noptane UI'Y
[TpopaboTka MaTepHaa TeMbl, IOJrOTOBKA OTBETOB B
nHCbMEHHOH (opme, pedepaToB, TeCTHpOBaHHUE
9. Tema 6. [Toyra - ogHa U3 IIpopabotatk Temy 6.2: @OpMBI MOYBOOOPA3OBAHUS: 1 YcrHsiit onpoc,, |Cum. 1. V
TJIABHEHIITMX OMOKOCHBIX CUCTEM |THIPO3EMHas, aTMO3eMHas U inTo3eMHast. CooTBeTCTBHE POpM TectupoBanue, |al, 61,62, 63,
6nocgepsl. MO04YBOOOpa30BaHMs Tanam pa3Butust onocepsl. Ilexocdepa kax MTICEMECHHBIE MaTepHasbsl Kypca Ha
PETYIATOp YrIIepoa-KUCIOPOIHOTO MaccooOMeHa B Onocdepe. 3 Henens OTBETEHI 00pa3oBaTeILHOM
CrpyKkTypHO-(pYHKIHOHAIBHAS POIIb TIOYB B OHocdepe. noprane UT'Y
[IpopaboTka MaTepuana TEMBI, IIOJrOTOBKAa OTBETOB B
MHCbMEHHOH (popMe, TeCTHpOBaHHE

10. |Pasnmen 4. Boanas,

MeXaHUu4YecKasi M QUu3UKo-

XHMHUYecKasi MUTPalus

3JieMeHTOB. I'eoxumMmuyeckue

O0apbepsl. ['eoxummnyeckune

Oapbepbl NOYB.

11. |Tewma 7. Bognas, mexanudeckas, |IIpopabotats Temy 7.3: Mexanndeckas murpanus. ®usnko- 2 Yerasiif onpoc. |Cm. 1. V
(DMBHKO-XMMHUYECKass MUTPAITHS xuMuueckas murpanus. [1{e104H0-KUCIOTHBIE U OKUCIUTENIBHO - TectupoBanue |al, 61, 62, 63,
JJIEMEHTOB. BOCCTAHOBHTEINIFHBIE YCIIOBHS B ITOYBAX PA3HBIX IPHUPOIHBIX 30H. Otuer o MaTepHaisl Kypca Ha

OpraHo-MruHepaibHble KOMIUIEKCHI, UX POJIb B MUTI'Palli{ J1a0opaTopHO- |00pa3oBaTENEHOM
SJIEMEHTOB B N04Bax. ['e0XuMUUECKuil psii BEIHOCA DIIEMEHTOB. 4 nenens npaktuueckoi |moprane UI'Y
[NonsTHe 0 KIIapKax, KJIapKax KOHIEHTPALMH, THIIOMOP(QHBIX pabore:

JJICMCHTAaXx.
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CamocrosiTenbHas paboTa 00y4aromuxcs VYuebHo-
METOJUUYECKOe
OrneHouHoOE
Cemectp Ha3zBanue pas3nena, TeMsl . Cpoxnu TpynoeMKoCTb obecrieueHne
Bug camocrosTensHOM paboTh CpeICTBO .
BBITIOJTHEHHS (gac.) CaMOCTOATENBHON
paboThI
12. | Tewma 8. ['eoxumuueckue, IIpopabotaTs Temy 8.3: Bapreps! B mouBax, THATHOCTHYECKIE 1 Yerasriit onpoc. |Cm. 1. V
MexaHu4decKue, Gu3nKo- MPU3HAKA PA3INIHBIX TEOXUMHUIECKUX 0aphepoB. TectupoBanue (a3, 61, 65,
xumuueckue u onoreoxummuaeckue|lIpopaboTka marepuana TeMbl, TECTHPOBAHNE, HOATOTOBKA OTYETA Otyermo  |MaTepwanbl Kypca Ha
O6apbepsl B IPUPOJIC, B TOYBAX. 0 IPaKTUIECKO# pabdote, pedepaToB 5 Hemens nabopaTopHO- |00pa30BaTEIEHOM
npakTuueckoi |moprane UI'Y
paborte:
KOHCIIEKT,
pedepat
13. |Tema 9. Iloustue o nanamadrax: |[Ipopadotats Temy 9.1: IoHsiTre 0 NaHAMAPTAX: SJICMEHTAPHBIH, 1 VYeruslii onpoc. |Cm. . V
3JIEMEHTAPHBIH, TCOXUMHUCCKUM. |reoxumuueckuil. Paznenenue nanamadToB MO UKIAM U TectupoBanue |a3, 61, 65,
Paznenenue nanamadToB 1o YCIOBHUAM MHUTPALIUU XUMHYECKHUX 3JIEMEHTOB. 6 Henensd MaTepHajsl Kypca Ha
YCIIOBUSAM MHTPALIUH. [TpopaboTka MaTepuaa TeMbI, IIOJrOTOBKA OTBETOB B 00pa3oBaTeIbHOM
HCbMEHHOM (hopMe, TecTHpOBaHKE nopraie UI'Y
14. Pa3nen 5. buorenHasi Murpauusi
XHMHMYECKHX 3JIeMEHTOB.
15. |Tema 10. O0mue ocoGeHHOCTH ITpopaborats Temy10.2: 1 Yerasiif onpoc. |Cm. 1. V
OMOTeHHOM MUTPALIUK 3JIEMEHTOB Y broreorieno3 kak aneMeHTapHas CTpyKTypHas eIMHHIA TectupoBanue |a3, 61, 65, 66,
POJIb TIOYB B KPYrOBOPOTE BEIECTB|ONOC(hEPHI, €r0 YCTOWIMBOCTh M IMHAMUYHOCTB. PoJIb MOUYBHI B 7 Henens OTtuermo  |MaTepuansl Kypca Ha
B IPUPOJE. KpPYroBOpOTE BEILECTB B IpHUpoJe. buoreonenoruueckue 1abopaTopHO- |00pa3oBaTENEHOM
(hyHKIIMW TIOYBEIL. npakTuueckoi |moprane UI'Y
paborte:
16. |Tewma 11. Bousaue reoxumuaeckoi [Ipopabotars Temyl1.2: [Ipukinagaas OHOTCOXUMUS. 1 Yerasriit onpoc. |Cm. 1. V
Cpelsl Ha pa3BUTHE W XUMHUYECKHii | broreoxuMudeckie aHOMaIIMK B OMOT€OXUMIYCCKII METO TectupoBanue |a3, 61, 65, 66,
cocraB pacteHul. [IpuknagHas MIOMCKOB PYAHBIX MECTOHaxoxkaeHuM. [ToHsTHE O 8 Hexens IIucbmeHHbIE |MaTepuanbl Kypca Ha
OMOreoXUMHMS: OMOTEOXUMHIYECKHE|ONOTCOXMMUIECKUX MPOBUHIMSX H OMOT€0XUMHUECKUX OTBETHI 00pa3oBaTeIFHOM
aHOMAaJNH, IPOBUHINK U dHAEMHUU |3 HIeMIsIX. [IpopaboTka MaTepuasna TeMBl, IIOATOTOBKA OTBETOB B nopraine UI'Y
MICBMEHHON opMe, TECTHUPOBAHHE
17. Pa3nen 6. Buoreoxumuueckue

IUKJIBI 3JICMEHTOB B IOYBaX
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CamocrosiTenbHas paboTa 00y4aromuxcs VYuebHo-
METOJUUYECKOe
OneHo4HOE
Cemectp Ha3zBanue pas3nena, TeMsl . Cpoxnu TpynoemkocTs obecrieueHne
Bug camocrosTensHOM paboTh CpenCcTBO .
BBITIOJTHEHHS (gac.) CaMOCTOATENBHON
paboThI
18. |Tewma 12. Uctounukw, IIpopabotaTs Temy 12.2: I{ukiier MaccooOMEHa U pacIipeesieHIe 1 Yerasriit onpoc. |Cm. 1. V

pacupoCTpPaHEHHOCTh Macc XUMUYECKUX IEMEHTOB. VICTOUHUKN XUMUYECKUX TectupoBanue |a3, 61, 64, 65, 66,

u npouipHas audepeHInanys (3JIEMEHTOB B II0YBaX, 0COOCHHOCTH BEIBETPUBAHMUS, TPAHC- MaTepHualbl Kypca Ha

XAUMHUYIECKHUX JIEMEHTOB B (hopmarmu, n3oMophU3Ma MIHEPAIOB, 0COOCHHOCTH MUTPAIHH U 9 Henmens 00pa3oBaTeIFHOM

nenocgepe. AKKyMYJISIIIMM XMMHYECKHX JIEMEHTOB B ITOYBE WIJIM BBIHOCA 32 €€ noptane UI'Y
npenensl. [IpopaboTka MaTepuana TeMbl, TECTHPOBAHUE,

MOATOTOBKA pedeparsl
19. |Tema 13. Buorecoxumudeckue IIpopa6otats Temsl 13.3, 13.4, 13.5: BuoreoXuMU4IeCKHe IIHKIIbI 2 VYeruslii onpoc. |Cm. . V

LUKJIBI YTJIEPOIa U JP. JICMEHTOB |3JIEMEHTOB, MTOCTYNHUBIIKMX M3 36MHOM KOPBI: pocdopa, KpeMHUS, TectupoBanue |a2, 61, 04, 65,

B Ouocdepe u mouax. KaJus, HaTpHd, KanbLusi, MarHUs, XJI0pa. Otuer 0 |MaTepHaJbl Kypca Ha
Oco0eHHOCTH OMOT€OXUMHYECKHX [IUKIIOB CHACPODUIBHBIX 10-11 nenens 71a00paTopHO- |00pa30BaTENEHOM
3J€MEHTOB, OPraHUYECKOIO BEILECTBA II0YB, MUKDPOIIEMEHTOB. npakTuuecko (noprane UI'Y
[TpopaboTka MaTepuaa TeMbl, TECTHPOBAHHE, TOJrOTOBKA OTYETa paborte:

10 IPaKTUIeCKo# pabore. pedepaToB pedepat
20. [Pasnen 7. Buoreoxummuuyeckue

Npouecchl B MOYBAX Pa3HbIX

NPUPOIHO-KJIUMATHYECKHX 30H.

21. |Tema 14. buonormaeckuii IIpopaboraTs Temy 14.1: Buonormdeckuii kpyroBopot. OCHOBHEIC 1 Yerasriit onpoc. |Cm. 1. V

KPYTOBODPOT M MIPOJYYKTUBHOCTb.  |THIIBI OMOJIOTHYECKOTO KPYrOBOPOTA 3€MJIH M UX OMOJIOrHYecKast TectupoBanue (a2, 61, 64, 05,
MPOYKTUBHOCTE. 12 mepens MaTepHasbl Kypca Ha
[IpopaboTka MaTepuana TeMbl, TCCTUPOBAHHE 00pa3oBaTeILHOM

nopraie UI'Y
22. |Tewma 15. buoreoxuMudeckas IIpopaboraTs Temy 15.2: Makpo-, Me30- 1 MEKpOMOpdoIoTHs 1 Yerasriit onpoc. |Cm. . V

OCHOBA DJIEMEHTaPHBIX mouB. JIMarHOCTUYECKUE TPU3HAKH dJIEMEHTAPHBIX TectupoBanue |a3, 61, 04, 65,

MOYBOOOPaA30BATENBHBIX MOYBOOOPA30BATENIFHBIX NMPOIECCOB B IIOYBEHHOM IIpoduIe. 13 Hexens OTuer o |MaTepuainbl Kypca Ha

IIPOIIECCOB. ITpopaboTka MaTeprana TeMbI MOATOTOBKA OTBETOB B nabopaTopHO- |0Opa30BaTEIEHOM
MUCEMEHHOHN (opMe, TECTUPOBAHHE npakTudeckoi |moprane UI'Y

paborte:
23. |Tema 16. buoreoxumudeckue IIpopaborats Temy 16.1, 16.2: BruoreoxuMuyeckue npoeccs B 2 Yerasrii onpoc. |Cm. . V

aCIEKTHI FeHe3nca MOYB. MOYBaxX TYHAPOBOM, TAC)KHOH, JIECOCTEITHOM, CTETTHOH, TectupoBanue |a3, 61, 64, 66,
HOJIYITyCTBIHHOM, ITyCTBIHHOM, CyXHX U BIaXHBIX CyOTPOITMKOB 14-15 rexens Oryermo  |MaTepuainbl Kypca Ha
TPONHMKOB. BroreoxuMuueckue acreKkThl reHe3rca HEKOTOPBIX 71a0opaTopHO- |00pa3oBaTENEHOM
nouB Bocrounoit Cubupu. IlpopaboTka marepuala TeMsl, npakrtudeckoil |moprane UI'Y
TECTUPOBAHME, ITOJI'OTOBKA OTYETA 10 NPAKTHIECKOH pabore, pabore:.
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CamocrosiTenbHas paboTa 00y4aromuxcs VYuebHo-
METOJUUYECKOe
OneHo4HOE
Cemectp Ha3zBanue pas3nena, TeMsl . Cpoxnu TpynoeMKoCTb obecrieueHne
Bug camocrosTensHOM paboTh CPENCTBO .
BBITIOJTHEHHS (gac.) CaMOCTOATENBHON
paboThI

24. |Paznen 8. Hoocdepa.

TexHoreHnes u ero Bo3jaeicreue
Ha no4yBbl. CoxpaHenmne
NMOYBEHHOTI'0 IOKPOBA U OXpPaHa
OKpYXKalollel cpeabl

25. |Tema 17. Ilonstue o Hoocepe.  |IIpopaborats Temy 17.2: TexHOTEHHBIE OHOT€OXUMUIECKUEC 2 Yerasriit onpoc. |Cm. 1. V
CoBpeMEHHOE COCTOSTHUE IIMKJIBl XUMHYIECKUX 371eMeHToB. [ToHsTHE 0 HOOC(EDE, TectupoBanue (a3, 61, 64, 66,
MTOYBEHHOTO NTOKPOBA. TEXHOTEHE3€ U TeXHOT'€HHBIX IIUKJIaX 3JIEMEHTOB, TEXHOT'€HHBIX Otuer o MaTepHajbl Kypca Ha
TexHOreHHbIE OMOT€OXMMHUYECKHE |aHOMANIUSIX M TEXHOTEHHBIX Oapbepax. buoreoxuMuueckue Kb 16 Hexens J1a00paTopHO- |00pa30BaTENEHOM
LUKJIBl XHMHYECKUX 3JIEMEHTOB.  |H JIOKAJIbHbIE aHTPOIIOTeHHbIE OMOT€OXMMUYECKIE aHOMAaINU npakTuuecko (noprane UI'Y

TSOKEJIBIX METAJIOB, MUKPOJIEMEHTOB, H30TOIOB. paborte:
[TpopaboTka MaTepuaa TeMbl, TECTHPOBAHHE, TOJrOTOBKA OTYETa
0 IPaKTUYECKOH pabore.

26. |Tewma 18. Onrumusanus nepexoza |[Ipopadorats Temy 18.2: HezameHHMMOCTE OOIIeIIIaHETAPHOK 1 VYeruslii onpoc. |Cm. . V
6uocdeps! B HOOChepy. pOJIM IMIOYBEHHOT'O ITOKPOBA KaK IIPOIYyKTa U MEXaHHU3Ma TectupoBanue (a3, 61, 64, 66,
OOmeruiaHerapHast poiib 6noctepsl. Posb mouBeHHOTO TTIOKPOBA B COXPAaHEHUH IMucemeHHBIE |MaTepHansl Kypca Ha
MOYBEHHOT'O OKPOBA. ONTHMAJIBHBIX OTX M IPONYKIHOHHBIX (QyHKIMH 6nocdepst. [lytn OTBETHI 00pa3oBaTeILHOM

Y METO/IbI COXpPaHEHHsI OMOCQepsl, TOYBEHHOTO U JaHAMAa()THOTO pedeparsr  |[moprane UT'Y
pasHooOpa3us. Kpachast kaura mous. Co3aHue 3aKa3HUKOB, 17-18 Henens
3all0BEJHUKOB, HAIMOHANBHBIX MAPKOB, MAMSITHUKOB IIPHPOIbI
(manamadTHBIX, FE0JIOTUYECKHUX, BOJHO-THIPOJIOTHYECKHUX,
60TaHUYIECKHX, 300JIOTHYECKUX, IIOYBEHHBIX, IPUPOTHO-
HUCTOPUYECKHX U APYTHX).
IIpopaboTka MaTeprana TeMbI MOATOTOBKA OTBETOB B
MHCbMEHHOH (hopMe, pedepaToB, TECTUPOBAHUE,
O6muii 00beEM CaMOCTOSTEIHLHON PAbOTHI MO AMCIMILIHHE (Yac) — 22 yac 22

W3 HUX 00BEM CaMOCTOSATENTFHON pabOTHI € UCIIOJIB30BAHUEM IIEKTPOHHOTO 00YUEHHSI U IUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TeXHOJOorui (4ac) - 15
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4.3 Conepxxanue yueOHOro MaTepuaJjia

Pasnen 1. OCHOBbI BHOTI'EOXMMHHU KAK HAYKHU. POJIb B.HU.
BEPHAJZICKOI'O B PA3BBUTUU HAYKU BUOT'EOXUMMUMU.

Tema 1. buoreoxummusi - Hayka O TeOXMMHYECKOW POJM OPraHusMoOB M
3aKOHOMEPHOCTAX MUTPALMU XMMHYECKHUX 3JIeMeHTOB B Ouocdepe.

1.1. buoreoxumusi - Hayka O F€OXMMHUYECKON pOJIM OPraHU3MOB M 3aKOHOMEPHOCTSIX
MUTpAllUU XMUMHYECKUX 3JieMeHTOB B Ouocdepe. [lonstus o Ouocdepe U ee KOMIOHEHTAX
(>kMBOE BeIIECTBO, OMOTEHHOE BEIIECTBO, OMOKOCHOE BEIIECTBO), TuTochepe (3eMHOI Kope),
ruapocdepe, OMOreoXMMHUUYECKUX Mpolieccax, Hoochepe.

1.2. OcHOBHBIC TIPUHIIMITBI U METOJbI OMOTCOXUMHH. ba30Bble KOHIEHIIMH M 3aKOHBI,
METOJIONIOTHS OMOreoXuMHH. bHoreoxumus Kak cucTeMa Hayk: «OMOreoxumus jaHamadray,
«OMOTEOXUMHS TTOYUBY, «THAPOXUMUS» U Ap. [IpakTryeckoe 3HaUCHUE OUOTCOX MMUH.

Tema 2. Poab B.!. BepHaackoro u Ipyrux ore4eCTBEHHbIX M 3apYy0esKHbIX yYeHBIX
B CO3/1aHUM OMOTeOXMMMH.

2.1. B.. BepHajackuii - OCHOBOIIOJIOKHHMK y4Y€HHsI O Ouocdepe M co3iaTesib HAyKH
o6uoreoxumuu. B.M.Bepuajackuii o niaHeTapHON POJIU 5KMBOTO BELIECTBA.

2.2. Hcropuueckas  poJib OTEUECTBEHHBIX M 3apyOekKHBIX YYEHBIX B CO3AaHUH
ouoreoxumun (®.Kmnapk, B.M.I'onpammuar, A.E.®@epcman, b.b.IlonsiHoB, A.Il.Bunorpanos,
B.A.Korna, A.WN.Ilepensman, B.B.KoBanbsckuii, M.A.I'ma3zoBckas, B.B.JloOpoBosibckuit).

Paznen 2. BUOT'EOXUMMUA MMOYB. HCTOPUA CTAHOBJIEHUSI HAYKMH.
BKJIAZ PA3JIMYHBIX YUEHBIX B EE PABBUTUE.

Tema 3. buoreoxumusi Mo4B.

3.1. OObekTh, INeIM M 3aJadd, METOJIBI HCCICHOBAaHUSA OWOINCOXMMUM IIOYB.
Hcropudueckne W METOAOJOTHYECKHE IMPEANOCHIIKM BO3SHHUKHOBEHUS OHMOTCOXMMHH TOYB KaK
HayKd. 3HaU€HHE OMOTC€OXUMHUU TTOYB B COBPEMEHHBIN MEPUOI.

3.2. Kparkas wucropusi pa3BUTHs OHWOT€OXUMHUH IMOYB. McciaeqoBaHusT XHMHYECKOTO
COCTaBa PaCTUTEILHOCTH, TIOYB, OPTaHUYECKOT0 BEIIECTBA U T.II.

Tema 4. Bkiiag poccuiicknx uccienoBaTesieil B pa3puTue 0MOre0OXuMnu mo4s.

4.1. Tlpencranenus H.I1. Peme3osa, H.W. basunesuy, B.H. Cykauesa, JI.LE. Ponuna u
Ip. O MajoM OHMOJOTHYECKOM KPYrOBOPOTE BEIIECTB, KaK MOJUIUKINYECKOM HE3aMKHYTOM
npouecce. [Ipeacrapnenus b.b. [lonbiHOBa 0 KOpax BeiBeTpuBaHUsA. COBpEMEHHbIE MOAXOAbI U
TEOPHUH NPOUCXOKAeHUsA. CBSA3b KOP BHIBETPUBAHMS C COBPEMEHHBIM [TOYBEHHBIM TTOKPOBOM.

4.2. Bxnaxg IlonomapeBoit, Ilepenpmana, basuneBuu, Komawi, ['mazoBckoit M.A.,
Jo6poBonbckoro I'.B. u ap. uccnenopareneii B pa3BuTHe OMOT€OXUMUU TOYB.

Pazgen 3. BUOKOCHBIE CUCTEMbBI BUOC®EPHI. IIOYBA B UCTOPUH
PA3BUTHUS BUOCDEPBI. DK30CP®EPHAS POJIb MIOYBEHHOI'O TIOKPOBA.

Tema S. BnokocHbIe CHCTEMBI H HX CBOHCTBA

5.1. IlpencraBieHne O OMOKOCHBIX CHCTEMAax, HUX pa3HOOOpa3suu (JIUTOOMOKOCHBIE,
THJIPOOMOKOCHBIE, adpOOMOKOCHBIE  CHCTEMBI), YpPOBHSAX opraHuzanuuu (OmochepHslii,
HaJJaHAWAa(THEIM, JaHqmadTHBIN, TOYBEHHBIM, JomouBeHHbIN). Crtaauum W KOpPBI
BBIBETPHBAHUS.

5.2. O6mue oco0eHHOCTH OMOKOCHBIX CHUCTEM: BOJHAS Cpefia MUTPALiK, OMOJIOTUYECKUI
KPYrOBOPOT  BEIIECTB, CXOJHBbIE TEPMOJAMHAMHUYECKHE YCIOBHS, OJUHAKOBBIM Habop
OMOT€OXUMHUYECKUX TPOIECCOB. DHEPrusi OMOKOCHBIX cucTeM. MH(pOpMaTHBHOCTE OMOKOCHBIX
CHUCTEM.

Tema 6. ITouBa - o1HA U3 IVIaBHEHIIUX OMOKOCHBIX CHCTeM OMoc(ephl.

6.1. Tloua B wucropuu pa3Butus Ouochepsl. B3aummopelcTBHE >XKUBOTO U KOCHOTO
BEIIeCTBA B TIOYBAaX. ODBOIIONHUS MOYBOOOPA30BAHUSI B TEOJOTHYECKOH HCTOPUU 3€MIIH KaK
pa3BUTHE B3aUMOCBS3H CUCTEMBI «pacTEHUE-TI0UBaY. JK30c(epHast posib IOYBEHHOIO TOKPOBA.
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6.2. ®opmbl TIOYBOOOpPA30BAHUS: THAPO3EMHAs, aTMO3e€MHas U  JIMTO3EMHasl.
CootBerctBue (opM MouBOOOpa3zoBaHus dTamaMm pa3BuTHs Ouochepsl. Ilemochepa xax
PEryJIATOp YIIIEpOA-KUCIOPOAHOro MaccoooMeHa B O6uocdepe. CTpyKTypHO-(yHKIMOHAIbHAS
poJb IouB B 6rocdepe.

Paznen 4. BOJHASA, MEXAHUYECKASA U PU3HUKO-XUMHUYECKASA
MUTI'PALIUA SJEMEHTOB. TEOXUMHNYECKHUE BAPBEPBI. TEOXUMHNYECKHUE
BAPBEPBI ITOYB.

Tema 7. Bognasi, Mexannveckasi, Gu3NKo-XMMHYECKAs MUTPALUsi 3JIEMEHTOB.

7.1. OGmmue 3aKOHOMEPHOCTH BOJHOM Murpanuu. Kiaccel IpupoAHbIX BOA MO LIET0YHO-
KHUCJIOTHBIM YCJIOBUAM. MuHepanuzauuss BoA. OKHMCIUTEIbHO-BOCCTAHOBUTEIIBHBIE YCIIOBHUS.
ITonBu>kHOCTE MOHOB. POiIb pacTBOPUMBIX OPraHMYECKHUX BELIECTB B MUIPALUU XMMHYECKHX
AJIEMEHTOB.

7.2. Cpena MUTpaLUN: OKHUCJIUTEIIbHAs, BOCCTaHOBUTEJIbHASA, riieeBas,
BOCCTAaHOBUTENbHAsE cepoBojopoaHas. CocTaB M CBOWCTBAa IIOYBEHHOM BJIarM Kak Cpenbl
MUTpalUU XUMUYECKUX DIIEMEHTOB.

7.3. Mexannueckas Murpauus. @usuko-xumuueckas murpanus. lllenouyno-kucioTHbIe U
OKHUCJIUTEJIBHO - BOCCTAHOBHUTEJIBHBIE YCJIOBUS B IIOYBAaX Pa3HbIX NPUPOAHBIX 30H. OpraHo-
MUHEPAJIbHBIE KOMIUJIEKCHI, UX POJIb B MUTPALMM 3JEMEHTOB B MOYBaxX. ['€OXMMHUYECKHH psfg
BbIHOCA 3JIeMeHTOB. [IoHsATHE 0 KITapKax, KJIapKax KOHLEHTpaluU, TUTOMOP(HBIX 3JI€MEHTaX.

Tema 8. I'eoxumuueckue, MeXaHu4vecKue, (puzuko-xumMHuvecKkue U
OuoreoxumMmn4eckne 0apbepbl B IPUPOJIE, B MOYBAX.

8.1. T'eoxmmmueckue Oapbepbl (KHCIOPOAHBIN, CyIb(QUIHBIA, TIEEBBIH, MIETOYHOMH,
KUCIIbIH, HCHIApUTEbHBII, COPOLIMOHHBIN, TEPMOJUHAMUYECKUN).

8.2.Mexanuveckue, (U3UKO-XUMHUYECKHE W  OMOTCOXMMHUYECKHE, TEXHOT€HHO-
coluaJIbHbIe Oapbephl.

8.3. bapeepsl B mouBax, JUarHOCTHUYECKHUE IPU3HAKU Pa3IMUHBIX T'€OXMMHUYECKHUX
OGapbepoB.

Tema 9. [lonsiTue 0 nanamadrax.

9.1.Ilonatue o nanamadrax: 3JeMEeHTapHbIN, reoxuMuueckuil. Pazaenenue nanamadTos
0 LIMKJIaM ¥ YCJIIOBUSM MUTPALUUA XUMMHUYECKUX 3JIEMEHTOB.

Pa3znes 5. BUOT'EHHASA MUTPALIUA XUMHWUYECKHUX 2JIEMEHTOB.

Tema 10. O0mme oco6eHHOCTH OMOTCHHOH MHMIPALMM JIEMEHTOB M POJb NMOYB B
KPYroBopoTe BelllecTB B PUpo/e.

10.1. Knapku >xuBoro - BemecTBa. buopmibHOCTb 371eMEHTOB. XMUMUUECKUIH COCTAB 30J1bI
pacrenuii. KoadduimmenTsl 6MOIOTHYECKOTO MOTJIONICHUSI. DJIEMEHTHI, TJIaBHBIE MapamMeTpbl U
o0111e 3aKOHOMEPHOCTH OHOJIOTHYECKOT0 KPYroBOPOTa BELIECTB B IPUPOJIE.

10.2. buoreoneHo3 Kak »JJIeMEHTapHas CTPYKTypHas eAuHuIa Ouocdepsl, ero
YCTOMYMBOCTE W JUHAMUYHOCTb. POJIb 1OYBBI B KPYrOBOPOTE BELIECTB B IPUPOJE.
buoreoneHornyeckue QyHKIMH MTOYBHI.

Tema 11. BansiHue reoXuMu4ecKo cpeabl HA Pa3sBUTHE M XHMHUYECKHH COCTAB
pacrenuii. IlpukaaaHass Omoreoxummusi: OMoreoXxMumMuyecKkue aHOMAJIUM, NPOBHHUMH M
IHAEMMH.

11.1.BnusiHue cpenpl Ha pa3BUTHE U XUMHYECKHH cocTaB pacTeHHil. [ledunuTtHbie 1
U30BITOYHBIE DJIEMEHTHL. MeXaHU3MBbl CHCTEMbl OaphepHOro-0e30aphbepHOr0 HAKOIICHHS
XUMHYECKHX DJJEMEHTOB pacTeHHsMH. DakTopsl (OPMUPOBAHUS DIEMEHTHOIO COCTaBa
pacTeHMil: TreoxuMHueckue (JaHamadTHbIE), KIMMaTHUYECKHe, BHMIOBas IPHHAICKHOCTD,
OpraHbl ¥ YaCTH OPraHOB PAaCTEHHIA.

11.2. Ilpuknannas 6uoreoxuMusi. buoreoxuMuyeckue aHoMaaIuu U OMOTCOXUMUYECKHUIA
METOJI TIOMCKOB DPYAHBIX MeCTOHaxokJeHHH. [loHsTHEe 0 OMOreOXMMHUYECKUX MPOBUHIMAX U
OMOreOXMMHYECKHUX IHIEMUSAX
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Paznes 6. BUOI'EOXUMHUYECKUE UKJIbI DJIEMEHTOB B I[IOUBAX

Tema 12. HcTOYHHKH, PACHPOCTPAHEHHOCTb W NpopuiIbHasA AupPepeHIHANNA
XHMHYeCKHX 3JIeMEHTOB B nenocgepe.

12.1. PacnpocTpaHEHHOCTh XMMHYECKHUX DJIEMEHTOB B IOYBax. buoreoxmumuyeckas
TpaHcopmalisi MUHEpaIbHBIX COCIUHEHHM M OpPraHWYecKoro BellecTBa B menocdepe.
[Tpodwmibnas nuddepenpanys B pacupeaeIeHUA XUMUYECKUX 3JIEMEHTOB.

12.2. Iuxibl MaccooOMeHa U pacipeielieHue MacC XMMHUYECKUX AJIeMeHTOB. McTouHnku
XUMHUYECKHX OJEMEHTOB B I[0YBAaX, OCOOCHHOCTH BBIBETPUBAHUS, TpaHchopmanmu,
nzoMop(hu3mMa MUHEPAJIOB, OCOOCHHOCTH MHUIPALlMM U aKKyMYJISIIUN XUMUYECKUX 3JIE€MEHTOB B
IIOYBE WJIM BBIHOCA 32 €€ IPEEIIbI.

Tema 13. buoreoxuMuyeckue HUKJBI YIiiepoaa W JAp. 3JeMeHTOB B Omocdepe u
Mo4Bax.

13.1. buoreoxmmuueckue MHKIBI yriepoda. Yriaepoa B Ouochepe U TOUYBaXx.
AHTpPOIIOTEHHBIC U3MEHEHUSI B OMOTCOXMMHUHU YTIEpoJa U KIMMaT. brx acmekTsl OTOCHHTE3a,
ryMycooOpa3oBaHusi, MUHEPATU3alUU. YYacTHe MUKPOOPIaHU3MOB B KPYrOBOPOTE YIepoja.
M30TONHBINA COCTaB OPraHU3MOB U JaTHPOBAHUE TI0YB 110 u3oTommy C4,

13.2.buoreoxuMuyueckre UKIbI KUCI0PO/Ia, BOJOPOAa, a30Ta, CEPHI.

13.3. buoreoXuMU4YecKue MUKIIBI AJIEMEHTOB, ITOCTYIUBIINX U3 3eMHOU KOpBI: docdopa,
KPEMHUS, KaJIUsl, HaTpUs, KaJbIUsl, MarHus, XJopa.

13.4.0cobeHHOCTH OMOTEOXMMHYECKUX IMKJIOB CHICPOPUIBHBIX JJIEMEHTOB: JKEJe3a,
MapraHiia " ajJloOMUHHS. Murpanuss W akKKyMyIslus >Kele3a, MapraHiia u  aJllOMUHUS
(b.b.ITonsinoB, K.K.I'enpoiin, K. [.I'nmuaka, A.A.Poxe). Pons oprannueckoro BemiecTsa MoyB B
MOBE/ICHUY COCTMHEHUI JKene3a, Mapratia u antoMuHus. Ponb QylnbBOKHCIOT B MOOMITU3ALINN U
MUTpAIlMU COeAMHEHUM >kene3a, mapranua u amtomuHus (M.B. Tropun, B.B. Ilonomapesa,
JL.LH.Anexcanaposa).

13.5. buoreoxumuueckas pojib MUKPOIJIEMEHTOB.

Paznen 7. BUOT'EOXUMHUYECKHUE IMPOLHECCHBI B IMOYBAX PA3HBIX
HNPUPOJHO-KINMATUYECKHUX 30H

Tema 14. buosiornyeckuii KpyroBopor  NpOAYKTHBHOCTb.

14.1.0cHoBHBIE THUIBI OHOJIOTMYECKOTO KpPYroBOpOTa 3€MJIM M MX OHOJOoTHYECKas

IPOSYKTUBHOCTb.
Tema 15. Buoreoxmmmuueckass OCHOBa 3JIeMEHTAPHBIX IOYB00OPa30BATEJIbHBIX
NPOLECCOB.
15.1. Murpauust BemecTB B IO04YBE U (OPMUPOBAHHE TOYBEHHOTO Mpodus.
buoreoxnmuueckas OCHOBA 2JIEMEHTapHBIX OYBOOOpa30BaTEIbHBIX IIPOLIECCOB:

CHAJUIUTHU3AIMH, BBIIEIAYUBaHUs, aTb()EryMyCcOBOTO U Jp.

15.2. Makpo-, Me30- u Mukpomopdosnoruss mouB. JlmarHocruueckue MpHU3HAKU
AJIEMEHTAPHBIX TTOYBOOOPA30BATEIBHBIX MPOIECCOB B TOUBEHHOM MPOQUIIE.

Tema 16. buoreoxumMudeckue acneKkTbl reHe3uca MOYB.

16.1. buoreoxuMuyeckue MPOIECCHl B MOYBAX TYHIPOBOW, TaEKHOM, JIECOCTEITHOM,
CTEMHOM, TOJTYMYCTHIHHOM, MyCTHIHHON, CYXHX U BIQXKHBIX CYOTPOMMKOB M TPOIIUKOB.

16.2. buoreoxuMHuueckre aceKkThl FeHe3uca HeKOTopbix mouB BocTounoit Cubupu.

Pazien 8. HOOC®EPA. TEXHOT'EHE3 W EI'O BO3JEVICTBUE HA TIOYBBI.
COXPAHEHUWE NOYBEHHOT'O TOKPOBA M OXPAHA OKPYKAIOIIEN CPE/IbI

Tema 17. Ilonsitue 0 Hoocepe. CoBpeMeHHOE COCTOSIHME NMOYBEHHOIO IOKPOBA.
TexHoreHHble OMOreOXMMHYECKHE MUKJIbI XHMHYECKHX 3JIeMEHTOB.

17.1. CoBpeMEHHOE COCTOSHHME IIOYBEHHOIO TIIOKpPOBA B CBA3M C HapylIEHHEM
BOKHEHIIMNX  OMOT€OXMMMYECKMX IUKIOB OpPraHMYeCKOrO BElIeCTBA M JJIEMEHTOB.
AHTpOHOFeHHBIe A3MEHEHUS B OHOTreOXMMHUUYECKUX OUKIaX 3J3JIEMCHTOB. AFpOJ'IaHJIIHa(bTBI.
KceHoOMOTHKM M UX poib B COBPEMEHHOM OHOJIOTMYECKOM KpPYrOBOPOTE JJIEMEHTOB.
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Herpanarus mo4B (9pO3WOHHBIC MPOIECCHI, ACTYMU(DHUKAIM, UCTOICHUE). 3arps3HEHUE TI0YB
pa3IYHBIME BemecTBaMu. [Ipobiema 3aIuThl U COXpaHESHHUS TTOYB.

17.2. TexHoreHHble OHOre€OXMMHUYECKHE LIMKJIBI XHMHYECKHX 3JIEMEHTOB. IloHsaTHE O
HOoOoc(epe, TEXHOTEHE3e M TEXHOTCHHBIX IMKJIAaX JJEMEHTOB, TEXHOTCHHBIX aHOMAIUAX U
TEXHOTCHHBIX Oaphepax. buoreoxmmmuveckue MHUKIBI W JIOKAJIbHBIE  AHTPOIOTECHHBIC
OMOre0OXMMHUYECKNE aHOMAIMH TSKEIIBIX METAJIIIOB, MUKPO3JIEMEHTOB, U30TOIOB.

Tema 18. OnTumuszauus nepexona omocdepnl B Hoocepy. O01ensianerapuas poJib

NMOYBEHHOI'0 MOKPOBA.

18.1. Ilytu ontummsanmu nepexona Ouocdepsl B Hoochepy [IpakTHueckue acmeKThl
OMOTCOXMMUHM: CIICIHAIBHOE MPOTHO3HOE OHOT€OXMMHYECKOE pPAaHOHUPOBAHUE; KOHTPOIb
COCTOSIHMSA ~OKpY)KAaloIllell Ccpeibl; KOHTPOJIb KauyecTBa IOJydaeMOW C/X HPOJYKILUH.
buoreoxumuyeckne craHIapThl, KpUTHYECKUE HATPY3KH.

18.2. He3ameHUMOCTh OOIIEIUIAHETAPHON POJIM TMOYBEHHOTO MOKPOBAa KaK MPOJIYKTa U
MexaHu3Ma Ouocdepsl. Pomb MOYBEHHOTO MOKpPOBa B COXPAHEHHHM ONTHMAIBHBIX OrX |
OPOAYKIMOHHBIX (pyHKIMA 6rocdepsl. [Tyt u MeToas! coxpanenus: 6uocdepsl, MOYBEHHOTO U
nanamadrHoro pasHooOpasus. Kpacnas kuura mous. Co3naHue 3aKa3HHUKOB, 3aIlOBEIHHKOB,
HAIIMOHAJIBHBIX IMapKOB, MAMATHUKOB MPUPOABI (JaHIIMIA(THBIX, TEOJOTHYECKUX, BOJIHO-
THIPOJIOTHYECKUX, OOTaHMYECKUX, 300JIOTHYECKUX, TOYBEHHBIX, NPUPOJHO-MCTOPHYECKHX U

JIPYTHX).

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTHYECKUX 3AHATHI U J1a00PATOPHBIX PadoT

n/n

Ne paznena u TeMsl HanmeHoBaHue ceMUHapoB, TpynoeMKocTb Ornenounsle cpeactea | Dopmupyem

JUCHUI-TTUHBI (MOIYJIs) | MPAKTHUECKUX U (Jacsl) bIE

JacoB MpaKTHu- ouu
yecKast
IOATro-
TOBKa

Pa3gen 1. OcHoBBI
OMOreoXMMHH KaK
Hayku. Pouas B.U.
Bepnaackoro n
JAPYTruX YYeHBIX B
Pa3BUTHH HAYKH
OMOreoXMMHMH.

Tema 1. buorcoxumus - | dpakrudyeckas padora 1. 2 - YcTHbl onpoc, OIIK-3

HayKa o buoreoxumus miuaHeTs! TectupoBanue N Korxs.1
FEOXUMHUUYECKON posn 3emiis. Bo3zHuKkHOBEHUE W/Konk 32.

OpraHU3MOB 1 JKHU3HHU Ha 3CMJ'IG.
3aKOHOMEPHOCTSX -

MUT'pali XUMHYCCKUX
2JIEMEHTOB B Onocdepe.

Tema 2. Poss B.1.
Bepnaackoro B
CO3/laHHH
OHMOTr€OXUMUH.

Pa3nen 2. buoreoxmu-
mus no4B. Ucropus
CTAHOBJICHHS HAYKH.
Bkaan pazanyHbIxX
YUY€eHbIX B ee
pa3BuTHe.

Tema 3. buoreoxumus
[MOYB. OOBEKTHI, LIEJIU U
3aJa4d, METO/IBI
HCCIIEOBAHMS,

71a00paTOPHBIX padbOT Bcero U3 HUX KOMIIETEH-
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HUCTOPUYECCKHUC U

METOJI0JI0TMYECKHE
MIPEAIOCHIIKU
BO3HUKHOBEHUS

6. |Tema 4. Bxian IIpakTuyeckas padora 2 Hoxnanei-ipesenrtarmu | OITK-3
poccuiicKux Ponb paznuuHbIxX TectupoBanue N Korxks.1
HCCIIel0BaTeNIed U POCCHICKHX 1 3apy0eiKHBIX VYerHbli onpoc. Ko 3.3.
JPYTUX OTEYECTBCHHBIX | YUYEHBIX B Pa3BUTHU OIIK-5
1 3apyOeXKHBIX YICHBIX | OMOTCOXMMHUN UKok 5.2.
B pa3BHUTHE OIIK-6
OUOTEOXMMUH TIOYB. NKonk 6.2

7. |Pasznea 3. BuoxocHble -
cucrembl Ouochepsl.

ITouBa B ucropumn
pa3Butusi 6uochepsl.
Jk30chepHas poJib
NOYBEHHOT0 IOKPOBA.

8. |Tema 5. BrokocHsle
CHCTEMBI U UX CBOMCTBa

9. | Tema 6. ITouBa - ogua
13 IJIaBHEUIIUX
OMOKOCHBIX CUCTEM
o6uocdepsl.

10. | Pa3nen 4. Boanas,

MexXaHH4eckas u
(pusuko-xumMmnyec-kas
MHIPALMsA 3J1eMEHTOB.
I'eoxumuveckue
O0apbepsbl. 'eoxumu-
yecKkue Oapbepbl NOYB.

11. | Tema 7. Bonnas, IIpakTuyeckas padora 3: VYerHbli onpoc. OIIK-3
MEeXaHH4YecKas, Pacuer smoBHansHO- TectupoBanue U Konks.1
(U3NKO-XIMHYECKas AKKYMYJISITUBHBIX Otuer no N Korxk 3.2.
Murpamus 3neMeHToB. | koadunuenros Pone (EAR) nmabopaTopHO- N Komk 3.3.

i ko3 urmeHToB nmpakTuieckoit padore: | OIIK-5
paauanbHOU nuceMeHHbIe pacueThl, | UKomk s.1.
nuddepennuanuu R. coctapnenue Tadmunbl | Kok 5.2,
PanxupoBaHue K1apkoB JIaHHBIX. OIIK-6
KOHIIEHTPALIMU U PACCESIHUS NKonk 6.1.
3JIEMEHTOB U3y4aeMBbIX IIOYB NKonxk 6.2.
U UX COIIOCTaBIICHHE C

psIaMu BOZHOM MUTpamuu

AMN. Tlepenbmana

IIpakTuyeckas padora 4:

Pacuer MonekynsapHBIX

OTHOIICHHUH U TFOBHAIIBHO-

AKKYMYJISITHBHBIX

K03 PuineHTo

T'apaccoBuna ans

MaKpORJIEMEHTOB TTOYB

AITIOBHANBHOTO U

AKKyMYJISITHBHOTO DsiJia.

OneHKa HHTEHCUBHOCTH

BOJHOW MHUTpaluu

SJIEMEHTOB B U3y4aeMBbIX

nagamagdrax.

12. | Tema 8. IIpakTuyeckas padora 5: VYerHblii onpoc. OIIK-3
I'eoxummueckue, no teme "bapbepbl mous" TectupoBanue N Kork 3.2.
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MEXaHUYECKUe, KiIaccu(UKaI U Oruer 1o NKonxk 3.3.
(U3NKO-XMMHUYECCKHE U | CUCTEMATHKHU BCEX TUIIOB U H n1abopaTopHO- OIIK-5

OHMOreOXUMUYECKHUE KJ1accoB 0apbepoB B II0UBE npaktudeckoir padore: | UKok s.1.

Gapbepbl B IPUPOJE, B KOHCIIEKT, Kok 5.2.
MoYBax. cocraryenue tadbmumbe | OIIK-6

JIaHHBIX. U Konk6.1.

NIKonk 6.2.

13. | Tema 9. Ilonstue o
nmaramagTax:
3JIEMEHTapHBIH,

TEOXUMHUUYECKHUM.
Pasnenenue
TMaHaMmadToB Mo
YCIIOBHSIM MHUTPALIUH.

14. | Paspea 5. Buorennast
MHUTPAAA
XHMHYECKUX
3J1EMEHTOB.

15. | Tema 10. OOuime IIpakTuyeckas padora 6: YeTHblit onpoc. OIIK-3
0COOEHHOCTH Pacuer u panxxupoBanue TectupoBaHue N Korks3.1
OMOTeHHON MUTpauu | PANoB KOdQdUIEeHTOB Ortuert 1o 11a0.- OIIK-5
3JIEMEHTOB M POJIb OYB | OMOJIOTUYECKOTO npaktudeckoii pabore: | UKomk s.1.
B KPYTOBOPOTE BEIIECTB | TOTJIOMICHUS 3JICMCHTOB mucbMeHHbIe pacueTsl, | Kok s.2.
B IIPUPOJE. PACTEHUSIMH. cocraBienue Tabmumel | OIIK-6

- JAHHBIX. UKok 6.1.
NIKonk 6.2.

16. | Tema 11. Bousane
TCOXUMHUIECKOH CpeIbl
Ha pa3BUTHE U
XMMHUYECKUH COCTaB
pacrenuil. [Ipuknanzas
OMOTCOXUMHS:

OMOTCOXUMHYCCKHE
AHOMAJTUH, IPOBUHIINH
1 3HIEMHU.

17. | Paznen 6. buoreoxu-
MHYEeCKHe IUKJIBI
3JIEMEHTOB B MOYBAaX

18. | Tema 12. UcTOYHHKH,
pactpoCcTpaHeHHOCTh
u npodupHas
muddepeHIraus
XAMHYECKHX JIEMEHTOB
B niegocdepe.

19. | Tema 13. IpakTnyeckas padora 7: YcTHBIH ompoc. OIIK-3
buoreoxumuueckue IlocTpoenue TectupoBanue N Korxs.1
LUKIIB] YIJIEPOJA U Ap. | TUIICOMETPUUYECKOTO Ortuer o Kok 3.2.
a1eMeHToB B 6uocdepe | mpoduns ans KIIT'C, nabopaTtopHo- N Kok 3.3.
U MOYBax. BBIJICJICHUE 3JIEMEHTAPHBIX npakTuaeckoi padore: | OIIK-5

JaHImadTOB CONPSDKEHUS U nucbMeHHbIe pacueTsl, | MJKomks.1.
BEIpAKEHHUE UX TpapUIeCKU cocrasienue Tadbmumbl | UKomk 5.2,
B BHUJIE T€OXUMUYECKHUX nIaHHbBIX; moctpoenue | OIIK-6
Juarpamm ;, OTpaKaromux JuarpamMm UKok 6.1.
pacrpe/ieieHUe 3JIEMEHTOB B NIKonk 6.2.
BEPTUKAIBHOM Mpouie
naHaadTOB U CTCIICHb
KOHTPAaCTHOCTH
TEOXMMHUYECKUX OaphepoB y
Pa3HBIX YIEMEHTOB.

20. | Pa3ges 7. Buoreoxu-

MHYECKHE MPOUECCHI B
MOYBaX PasHbIX
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NMPUPOAHO-KJINMA-
THYECKHX 30H

21. | Tema 14.
buonornueckuit
KpYroBOpOT U
IPOAYKTUBHOCTbD.
22. | Tema 15. IIpakTHYecKas padora 8a YeTHbli onpoc. OIIK-3
buoreoxumuueckas Bbapbepsl B ouBax: TectupoBanue N Korxs.1
OCHOBA 3JIEMEHTAPHBIX | 000CHOBaHHE FOPU30HTOB Ortuer no Kok 3.2.
TOYBOOOPA30BATENBHBIX | THIIOB MOYB C nmabopaTopHO- N Korxk 3.3,
TIPOIIECCOB. OMOTEeOXUMHIYEC-KIX mpakTuaeckoil padore: | OIIK-5
no3uuuil. BeisiBnenue 301 [IOCTPOCHUE NKormk 5.1.
MUTPALUU U aKKyMYJISILUN Juarpamm, NKork 5.2.
BEIIECTB B IOYBEHHOM cocrasienne Tabmuner | OITK-6
npodue, onpeneieHue JIaHHBIX. UKok 6.1.
Trna 6apbepa, N IKonk 6.2.
HOBOOOPAa30BaHMA, UX
nnaukanus. O6ocHOBaHKE
OINIT u3y4yaeMbIX NOUB.
23. | Tema 16. IIpakTnyeckas padora 86: YcTHBIi onpoc. OIIK-3
buoreoxumuueckue W3ydenue panuanbHOU TectupoBanue N Korxs.1
aCIICKThI FeHe3uca Fe€OXMMUYECKON CTPYKTYPBI, Otuer o NKork 3.2.
MIOYB. BBISIBJICHHE PaJHaIbHBIX nmabopaTopHO- Kok 3.3.
6apbepoB (r€OXUMHUYECKHX, mpakTudeckoit pabore: | OIIK-5
MEXaHUYECKUX, OMOT€OXUMH- MIOCTPOCHUE WKomnxk 5.1.
YeCKUX (TEXHO-COIHATBbHBIX) Juarpamm, UKok 5.2.
B BEPTUKAIBHBIX POQUIIX cocraBienue Tabmumel | OIIK-6
mouB; rpadudaeckoe JIAaHHBIX. NKorxk 6.1.
N300paKeHNE BBISIBICHHBIX U Kork 6.2,
GapbepoB Ha CXEMAaTUYECKUX
npoduisx nous ¢
UHJCKCalUen 1o
cucremaruke Ilepensmana
A.W.; noctpoeHue
OMOTEOXUMHYECKON TaOIUIIBI
110 BBISIBIICHHBIM MTPH3HAKAM
24. | Pa3nen 8. Hoocdepa.

TexHorenes u ero

BO3/IeliCTBHE HA

nousbl. CoxpaneHue

NMOYBEHHOT0 MOKPOBa

U OXpaHa

OKpY Kalole cpeabl

25. | Tema 17. ITonstue o IIpakruyeckas padora 9 YcTHbIi onpoc. OIIK-3
Hoocdepe. TexHoreHHas Murpanus TectupoBanue N Korxs.1
CoBpemeHHOE 9JIEMEHTOB. TEeXHOreHHbIE Ortuer o Kok 3.2.
COCTOSIHUE TIOYBEHHOTO | aHOMAJIUH. nabopaTtopHo- N Kok 3.3.
MOKpoBa. TeXHOT€HHbIE npakTuaeckoi padore: | OIIK-5
OMOTCOXUMHYECKIE nuceMeHHble pacueTsl, | UKormk s.1.
LUKJIIBl XUMUYECKHX cocraBienue Tadbmun | UKok 5.2.
3JIEMEHTOB. nmaHHbBIX; moctpoenue | OITK-6

KapTO-CXEMBI NKonxk 6.1.
NIKonk 6.2.
26. | Tema 18. nrumu3zanus

nepexofia bnocepsl B
Hoochepy.
ObmiennanerapHas
POJIb IOYBEHHOTO
MIOKPOBA.




20

4.3.2. IlepedyeHb TeM (BOMPOCOB), BLIHOCMMBbIX HA CAMOCTOSITE/IbHOE H3YyUYeHHe CTYIeHTAMM
B paMKax camocTosiTeqbHoi padorsl (CPC)

Ne Tema 3amanne Dopmu- MK
He. pyemMsble
KOMIIETE
HIMN
Ne Ne paznena u Temsl
n/m JUCLUIUIMHBI (MOZYJIS)

1. Pa3znen 1. OcHOBBI
0MOreoOXuMHH KaK
Hayku. Pous B.H.

Bepnaackoro u
APYrUX y4eHbIX B
Pa3BUTHH HAYKH
0HOreoXuMnH.

2. Tema 1. buoreoxumust | IlpopaGorats Temy 1.2: OCHOBHBIE NPUHIUIIBI U METOBI OIIK-3 OIIK-3
- HayKa o reoxumuyec- | 6uoreoxumuu. bazoBble KOHLENIINK U 3aKOHBI, METOI0JIOTUS OIIK-5 N Komxs.1
KO poJyM OpraHu3MoOB | OHOTCOXMMHUH. BHOreoXmMus Kak cHCTeMa HayK: N Kok 3.2.
¥ 3aKOHOMEPHOCTSIX «Onoreoxnmus MaHAAPTA», «OMOTCOXUMHUS TOUBY, WNKorik s.2.
MUTPAIMN XUMUYECKHUX | «THAPOXUMUS» U Ap. [IpakTndeckoe 3HaUEHHE OMOTCOXUMHUH.
3JIEMEHTOB B Jomaminee 3aqanue
omocdepe.

3. Tema 2. Poas B.1. [Ipopaborats Temy 2.2: Uctopudeckas ponb oredecTBeHHBIX U | OIIK-3 N Konxks.1
Bepnanckoro B 3apyOCKHBIX YUCHBIX B CO3IAaHUH OMOTCOXUMIH OIIK-5 NKonx 3.2.
CO3/IaHUU NKork 5.2.
OHOT€OXUMMUH.

4. Pazgen 2. Buoreoxu-

Mus no4s. Ucropus
CTAHOBJICHHS HAYKH.
Bkiax pa3in4yHbIX
YYeHBIX B ee
pa3BUTHE.

5. Tewma 3. buoreoxumust | [Ipopaborats Temy 3.2: KpaTkas uctopus pa3BUTHS OIIK-3 N AKonxks.1
IM0YB: OOBEKTEHI, IIEJN U | OMOreoXuMHH 104B. Mcciie1oBaHus XMMUYECKOIO COCTaBa OIIK-5 NKork 3.3.
331241, METO/IBI PacTUTENBFHOCTH, ITOYB, OPTaHUYECKOTO BENIECTBA U T.I1. Kok 5.2.
WCCIIEZIOBaHNS, [ToaroroBuTH OTBETHI HA BOMPOCHI, pedepar
HCTOPHYECKUE U
METO0IOTHYECKHE
MPEIIOCHIIKI
BO3HHKHOBEHUS

6. Tema 4. Bknan IIpopaboraTts MaTepuan no remam 4.1., 4.2. - Bkinazg OIIK-3 N AKorxs.1
POCCUHMCKHX Pa3IMYHBIX POCCUHCKUX U 3apyOeXKHBIX UCCIeloBaTeIeH B OIIK-5 NKorx 3.3.
uccieoBaTeNied u pa3BUTHE OMOTEOXUMHUH TTOYB ((D.KnapK, B.M.I'onpammunr, OIIK-6 NKor s.2.
APYTHX OTECYCCTBEHHRIX | A E.depcman, b.b.ITonsHOB, A.Il.Bunorpanos, B.A.Kosna, N/Korke.2.
¥ 3apyOeKHBIX YYCHBIX A.W.Iepensman, B.B.KoBanbckuii, M.A.I'mazoBckas,

B Pa3sBHTHC B.B.Jlo6poBonsckuii, [lonomapea, basunesuy u ap.)
OGHOTeOXNMHH TIOYB.

7. Pa3snen 3. BuokocHsbie
cucreMbl Ouochepsbl.
IlouBa B ucTopuu
pa3BuTHA 0nocdepsbl.
Jk30chepHas pojb
TMOYBEHHOI'0 MOKPOBA.

8. Tema 5. bruoxocHsle [IpopaboraTs Temy 5.2: O611Hie 0COOEHHOCTH OMOKOCHBIX OIIK-3 N AKonx3.1
CHCTEMBI U UX CUCTEM: BOJHAS Cpejla MATPAINH, OHoJIorHdeckuii KpyroBopoT | OITK-5 NKork 3.3.
CBOMCTBa BEIIIECTB, CXOAHbIE TEPMOJUHAMU-YECKUE YCIOBHS, OIIK-6 NKonk 5.2.

OJIMHAKOBBIA HA0Op OMOTEOXMMHUYIECKHUX MPOIECCOB. DHEPTHUSI
6nokocHbIX cucteM. IHpOpMAaTHBHOCTH OMOKOCHBIX CHCTEM.
[ToaroroBka OTBETOB, pedepaToB, TECTUPOBAHUE
9. Tema 6. [Tousa - onna | Ilpopaborats Temy 6.2: @opMbl OYBOOOPa30BAHHS: OIIK-3 N Komxks.1
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M3 IIaBHEHIINX TUApPO3eMHasl, aTMO3eMHas U uTo3emMHast. COOTBETCTBHE OIIK-5 NKork 3.3.

OMOKOCHBIX CUCTEM (opM no4yBo0Opa30BaHUs dTAaNIaM Pa3BUTH OHOCEpPHI. OIIK-6 OIIK-5

ouocdepsl. Iempocdepa kak peryisarop yriepoa-KUcIOpOIHOTO 52. NKomx 5.2.
MaccooOMeHa B ouocdepe. CTpyKTypHO-(DYHKIIMOHATBHAS WKonx 6.2,
poib ouB B 6uocdepe.
[TonroToBKa OTBETOB B MUCEMEHHOHN (OpMe, TECTHPOBAHHE

10. |Pa3znen 4. Boauas,

MeXaHH4ecKas u

uznko-xumuyeckas

MHIpanus

3J1eMeHTOB.

I'eoxumuyeckue

O0apbepsl. ['eoxumu-

yeckue 6apbepsbl

MOYB.

11. | Tema 7. Bonnas, [Ipopaborars Temy 7.3: Mexanudeckast Murpanus. ®uzuko- OIIK-3 N Komxs.1
MeXaHu4yecKas, xuMuueckas murpanus. [llenouyno-kucnoTHeie U OIIK-5 N Kork 3.2.
(pU3MKO-XUMUYECKast OKHCIIUTEIBHO - BOCCTAHOBUTEIBHBIC YCIIOBHS B TOYBAX OIIK-6 NKorx 3.3.
MHTpAIys 3JIEMEHTOB. | Pa3HBIX HIPUPOJHBIX 30H. OpraHo-MHUHEpaIbHbIE KOMIUIEKCHI, Kok s.1.

HX POJIb B MUTPALIUU 3JIEMEHTOB B No4Bax. ['eoxumuueckuit Kok s.2.
psin BeIHOCA 311eMeHTOB. [ToHATHE 0 KIapKax, KJIapKax WNKornk 6.1.
KOHLICHTPAIMH, THIIOMOP(HBIX 3JIEMEHTaX. MOJTOTOBKA Kok 6.2.
OTYETOB I10 ITPaKTHYECKUM paboTaMm, pedepaTos

12. | Tema 8. 'eoxmmuuec- | [Ipopaborats Temy 8.3: bappeps! B mouBax, auaraoctudeckne | OIIK-3 NKonx 3.2.
KM€, MEXaHUYECKUE, MIPU3HAKH Pa3IMYHBIX TEOXUMHYECKUX 0apbepoB. OIIK-5 NKorx 3.3.
¢usnko-xumuyeckue u | [ToAroToBKa K TECTUPOBAHUIO, MOATOTOBKA OTYETA 1O OIIK-6 NKork s.1.
OMOTCOXUMHUYCCKHUEC MpaKkTUYECKoil padote, pedepaTon WJKork 5.2.
0apbepsl B IIPUPOJIE, B NKork 6.1.
HOYBax. NJIKonk 6.2,

13. | Tema9. [lonsTHE O [Ipopaborats Temy 9.1: ITonsitue o nanamadrax: OIIK-3 NKorx 3.2.
nanauadrax. 3JIeMEHTApHBIH, reoxumuueckuii. Paznenenue nanamadros mo | OIIK-5 NKork 3.3,
Paznenenue LUKJIaM ¥ YCJIOBUSM MUTPALMU XUMUYECKUX 3JIEMEHTOB. OIIK-6 NKormx 5.1.
JmaeamadToB 1Mo [oxroToBka 0TBETOB B MUCBMEHHON (pOpME, TECTUPOBAHHE N Kork 5.2.
YCIIOBUSAM MUTPALIUH. NKonk 6.1.

WJIKonk 6.2

14. | Pasmen 5. Buorennas
MHTpanus
XMMHYEeCKHX
3J1€MEeHTOB.

15. | Tema 10. Oburme IIpopaboraTs Temyl10.2: bruoreoreHo3 kak seMeHTapHas OIIK-3 N AKorxs.1
0COOEHHOCTH CTPYKTypHas equHHIa Onochepsl, ero yCTOHYUBOCTh U OIIK-5 NIKorx 5.1.
OMOTeHHOW MUTpAIlUK | JUHAMUYHOCTb. POJIb TOUBHI B KPYTOBOPOTE BEIIECTB B OIIK-6 N Kok 5.2.
3JIEMEHTOB U POJIb npupoze. buoreorneHoTndeckne GyHKIIUN TOYBHI. NIKorx 6.1.
[I0YB B KPYTOBOPOTE IToaroroBka OTBETOB B MUCbMEHHOI1 (hOpME, TECTUPOBAHUE Kok 6.2.
BEILIECTB B IPHUPOJIE.

16. | Tema 11. Brustaue [Ipopadorats Temyl 1.2: TlpukinagHas OHOT€OXUMISL. OIIK-3 N AKonxks.1
TEOXHMHUYECKOH cpensl | bruoreoxumMudeckne aHoMaanu U OMOTCOXUMUICCKUAH METOT OIIK-5 NKonxk s.1.
Ha pa3BUTHE U MIOMCKOB PYAHBIX MeCTOHaxoxAeHU!. [lonarue o OIIK-6 NKomx 5.2.
XMUMHUYECKHH COCTaB OMOTeOXMMHUIECKUX MPOBUHINAX U OMOT€OXUMHIECKUX NKork 6.1.
pacrenmii. [Ipuknansas | sHHeMusx. [loaroToBka oTBETOB B MICEMEHHOI (opme, NKork 6.2.
OGroreoXxuMusI: TECTUPOBaHHE
OMOTEOXUMHIYECKHE
AQHOMAJINH, TPOBUHINH
Y SHIEMHUH.

17. | Pa3znen 6. Buoreoxu-

MHYeCKHe HUKJIbI
3JIEMEHTOB B MOYBaxX

18. |Tema 12. Uctounuku, | IIpopabGorars Temy 12.2: Llukibsl MaccooOMeHa U OIIK-3 N AKonx3.1
PaclpoCTPaHEHHOCTh | PacHpeAeIeHUE MacC XUMUUYECKUX DIIEMEHTOB. ICTOUHNKH OIIK-5 NKorx 5.1.
1 ipouIbHAS XMMHUYECKHUX DJIEMEHTOB B [I0YBaX, 0COOEHHOCTH OIIK-6 NKonxk 5.2.
muddepenHunanns BBIBETPUBAHUS, TpaHC(HOpMALNH, H30MOP(HU3Ma MHHEPAIIOB, NIKonx 6.1.
XUMHYECKHUX 0COOCHHOCTH MHUT'PAllMU M aKKYMYJISIIMH XUMHUYECKHX Kok 6.2.
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3JICMCHTOB B

DJICMCHTOB B IIOYBE MJIK BbIHOCA 3a €€ NPCACIIbI.

negocgepe. TectupoBanue, NoAroToBKa pedeparsl
19. |Tewma 13. [Ipopaborars Temsr 13.3, 13.4, 13.5: Bruoreoxumuyeckue OIIK-3 N Komxs.1
buoreoxumuueckue LUKJIBI 3JIEMEHTOB, MOCTYIMHUBINNX U3 3¢eMHOM KopsbL: ochopa, | OIIK-5 NKork 3.2.
LUKJIBI yTIeposa U Ap. | KpeMHHUs, Kalus, HaTpUs, KaJbLUs, MarHUs, XJI0pa U JIp.. OIIK-6 NKorx 3.3.
aneMeHTOB B Onocdepe | OcoOeHHOCTH OMOTEOXMMHUUECKHUX [IUKJIOB CHACPO(UIBHBIX Kok s.1.
U TIOYBAaXx. 3JIEMEHTOB, OPTaHUYECKOTO BEILIECTBA II0YB, Kok 5.2.
MHUKpPO3JIEMEHTOB. TecTupoBaHKe, MOATOTOBKA OTYETA MO UKok 6.1.
MPaKTHYECKOi padboTe. pedepatos N Kork 6.2.
20. | Pa3pen 7. Buoreoxm-
MHYeCKHe mporuecchl
B MOYBAaX Pa3HbIX
NPHUPOAHO-KJINMA-
THYECKHX 30H
21. |Tewma 14. [Ipopaborars Temy 14.1: bruonoruueckuii KpyroBopor. OIIK-3 N Komxks.1
Bbuonornueckuii OCHOBHBIE THITBI OHOJIOTUYECKOTO KPYTOBOPOTA 3eMJIH U HX OIIK-5 N Kork 5.1.
KpPYroBOpOT U Ouonoruyeckas IPOAyKTUBHOCTb. OIIK-6 Kok 5.2.
MPOAYKTUBHOCTb. TectupoBaHue, MOAroToBKa pedeparon NKonx 6.1.
W/Konk 6.2
22. |Tema 15. [Ipopaborats Temy 15.2: Makpo-, Me30- u mukpomopomorust | OIIK-3 N Kormks.1
Bbuoreoxumuyeckas nous. JluarHocTUYECKUE NPU3HAKHU 3JIEMEHTaPHBIX OIIK-5 N Kork 3.2.
OCHOBA JJIEMEHTAPHBIX | MOYBOOOPA30BATEIBHBIX IPOLIECCOB B IOYBEHHOM MPOQHIIE. OIIK-6 UKok 3.3.
moyBooOpa3oBarenbHbl | [IoATOTOBKA OTBETOB B MMMCHMEHHOU (hOpME, TECTUPOBAHHE N Kork s.1.
X IPOLIECCOB. NKonxk s.2.
NKonk 6.1.
NKork 6.2.
23. |Tema l6. [Ipopaborars Temy 16.1, 16.2: buoreoxumuueckue npoueccer | OITK-3 WKorks.1
buoreoxumuueckue B I0YBAX TYH/IPOBOI1, Ta€KHOM, JIECOCTEIIHON, CTEITHOM, OIIK-5 NKork 3.2.
aCIIeKThI FeHe3uca TIOJTYIYCTBIHHOM, IyCTBIHHOM, CYXHX U BIaXHBIX cyOTponukoB | OITK-6 NKorx 3.3.
MOYB. U TPONMKOB. broreoxnMuueckue acreKkTbl reHe3uca MKork s.1.
HEKOTOphIX TouB BocTounoii Cubupu. TectupoBanue, NKork s.2.
MOITOTOBKA OTUYETA MO MPaKTHUECKUM paboTam NKork 6.1.
NIKonk 6.2,
24. | Pa3nen 8. Hoocdepa.
TexHorenes u ero
BO3/elicTBHE HA
nouBbl. CoxpaHeHue
MOYBEHHOT0 MOKPOBA
H 0XpaHa
OKpYKaIOLIeH Cpebl
25. |Tewma 17. Ilonsarue o IIpopaboraTs Temy 17.2: TexHOreHHBIE OHOT€OXUMUYECKHE OIIK-3 N AKorxs.1
Hoocdepe. IMKJIBl XUMHUYECKHX 371eMeHTOB. [lonsaTHe 0 HOOChEDE, OIIK-5 Kok 3.2.
CoBpemeHHOE TEXHOI€HE3€ U TEXHOTCHHBIX IIUKIIAX 2JIEMEHTOB, OIIK-6 NKork 3.3,
COCTOSIHHE TTIOYBEHHOT'O | TEXHOTEHHBIX aHOMAIIUAX U TEXHOTE€HHBIX Oaphepax. NIKorx 5.1.
nokpoBa. TexHoreHHble | buoreoxumMuyeckue HUKIIbl U JJOKAIbHbIE aHTPOIIOT€HHbIE NKork s.2.
OMOTEOXUMITYECKHUE OMOTCOXUMHYECKIE AaHOMAIHH THKEITBIX METAIIIOB, NKork 6.1,
UK XUMHYECKIX MHKPORJIEMEHTOB, U30TONOB. TecTupoBaHme, MOArOTOBKa UKok 6.2.
JJIEMEHTOB. OTYeTa 10 MPAKTHIECKON paboTe, pedepaToB
26. |Tema 18. [Tpopaborars Temy 18.2: HesamennmocTs obmemnanerapaoi | OINK-3 N Kormxks.1
Onrumuzanus POJIM IOYBEHHOTO MOKPOBA KaK NPOAYKTa U MEXaHU3Ma OIIK-5 N Kormk 3.2.
nepexoza 6nocgepsl B | 6uoctepsl. Poib MouBeHHOT0 OKPOBa B COXpaHEHNH OIIK-6 Kok 3.3.
Hoocdepy. OITUMAJIBHBIX OI'X U IPOAYKLIUOHHBIX (yHKIMH OHOChEpHL. UKok s.1.
Oo6mennanerapHas [Tyt u MmeToBI coXpaHeHust Onocdepbl, MOYBEHHOTO U N Kok 5.2.
PpOJIb MOYBEHHOTO nasamadTHOro pasHoobpasus. KpacHas kKHHATA MTOYB. NKonk 6.1.
MOKPOBA. Cosznanue 3aKa3HUKOB, 3aII0BETHIKOB, HAIIMOHALHBIX TTAPKOB, NIKork 6.2.

MIAMSATHAKOB IPUPOIBI (JTaHAMIAPTHBIX, T€0JIOTHIECKHX,
BOJIHO-THJIPOJIOTHIECKHX, OOTAHNIECKHX, 300JIOTHYECKHX,
MTOYBEHHBIX, MPHUPOTHO-UCTOPUIECKHUX U APYTHX).
[Moaroroska 0TBETOB B MMCHMEHHOI (hopme, pedeparos,
TECTUPOBAHMUE.
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4.4. MeToan4yeckne yKa3aHHsl 110 OPraHU3alMU CAMOCTOATEIbHOI PadoThI CTY/IEeHTOB

CamocrosaTenbHas paboTa CTYJCHTOB SBISETCS COCTaBHOM YacThi0 y4eOHOro mporecca H
UMeeT LEeNbI0 3aKpelUIeHWe U yriayOJieHHe TIOJy4YEHHBIX 3HAaHUMM M HaBBIKOB, IIOUCK H
npuoOpeTeHne HOBBIX 3HAHUHM, a TaKKe BBINOJHEHHE Y4YeOHBIX 3aJaHUil, MOATOTOBKY K
IIPEICTOSALNUM 3aHATUAM, 3a4€TaM U SK3aMEHaM.

dopmamMu KOHTPOJIS IPAKTUUECKUX 3aHATUH SIBISIFOTCS] OTUYETHI 110 IPAKTUUECKUM 3aHATUAM
Y TECTUPOBAHMS.

@®opMOH UTOrOBOIO KOHTPOJII TEOPETHMUECKOTO Kypca SIBJISETCS 3K3aMEH, WTOTOBOE
TECTUPOBAHUE.

dopMaMu KOHTPOJII CaMOCTOSITENIbHOW pPabOTHI SBISIOTCS IMUCHBMEHHBIE OTBETHI Ha
BOIPOCHI, JOKJIaAbl-IIPE3EHTALH, pedepaThl U TECTUPOBAHUE.

dopmamMH IPOMEKYTOYHOI'O KOHTPOJIS 3HAHUM — SIBIISIETCS IPOMEXKYTOUHBIE TECTHI.

Tematuka  caMOCTOSATENBHOW  pabOTBl  CTYAEHTOB  IpEAIOJaraeT  CHHXPOHHOE
COIIPOBO’KJCHHE OCHOBHOTO JICKIIMOHHOTO Kypca M J1a00paTOpHO-NPAKTHYECKUX 3aHSATHH, YTO
CHOCOOCTBYET 3aKPEIUICHUI0 M aKTUBHOMY YCBOEHHUIO TEOPETHUECKOr0 MaTepuaa.

OCHOBHBIM NPUHIUIIOM CaMOCTOSITENIbHBIX 3aHATUHN SBISETCS MHIAUBUAYAJIbHBIN XapakTep
UX BBINOJIHEHHS, HO BO3MOXHBI U TPYNIIOBBIE 3afaHusl. CTyIeHThI MOIy4aroT CaMOCTOSTEIILHbIE
3ajaHus. PerneHue mocTaBleHHBIX 3a1ad  TpeOyeT NpopabOTKH JIUTEpATypbl IO KypCy.
[ToaroToBieHHbIE OTYETHI 110 JJAOOPATOPHO-IIPAKTUUECKUM paboTaM CAAI0TCS Ha IPOBEPKY.

CamocrosTenbHas pabota B paMmkax Kypca «buoreoxumus mouB» mpezrnoaraer
BBINOJIHEHHE CIIEIYIOUIMX BUAOB paboT:

® [IPOCMOTp U MOBTOPEHHE JEKLIIMOHHOI'O MaTepuaa,

e caMOCTOsTeNlbHasl MpopadOTKa pa3leNoB U TeM Kypc, mnaparpagoB, HE H3JIOKEHHBIX B
JEKUUU C MCIOJIb30BAaHUEM OCHOBHOM M JIOTOJHUTEIBHOW JIMTEPATyphbl, a TaKKe —
MaTepuajoB Kypca Ha AucTaHinoHHOM noprane UI'Y u noaroroBku Kk yCcTHOMy Onpocy

® 3HAKOMCTBO C JIOTNIOJIHUTEIbHON JIUTEPAaTypol WK HH(pOpMaLMel ¢ HHTEPHET-UCTOUHUKOB

110 TeMaM;

BBITNIOJIHEHHE MTPEIOKEHHBIX MPENOAABATEIIEM IPAKTUYECKUX 3alaHuM,

oOcyx/ieHue TeM U 3aJjaHuil paboT Ha J1a00PaTOPHO-IIPAKTUUYECKUX 3aHATUAX;.
TEeOpeTUYEecKasi MOArOTOBKA K MPAKTUYECKUM 3aHSATHUSM;

HanucaHue peeparoB, MOATOTOBKA JI0KJIa/10B, IPE3EHTALIUH.

MOJIMOTOBKA K TECTUPOBAHUIO; CAMOTECTUPOBAHUE;

MOJIMOTOBKA K SK3aMEHY

.CamocrosiTennpHasi MOJArOTOBKAa OTYETOB MO J1a0OpaTOPHO-NIPAKTUYECKUM paboTaM 110
TeMaM, NpPOBEJIEHHE aHaINW3a MOJYYEHHBIX PpEe3yJlbTaToOB, IOCTPOEHHE Tpa(uKOB, CXeM H
quarpamMM, HalMCaHWE BbIBOJIOB. B KkauecTBe HCXOIHBIX JaHHBIX JJIS aHaiu3a MOTYT
UCIIOJIb30BaThCs JJAHHBIE aHAINU30B U (poTOMaTepuasl o noysam Mpkyrckoit obnactu.

Kaxxgas mpakTuueckass paboTa 3aBEpIIACTCS] CaMOCTOSITENIbHBIM aHAIM30M MOJIYyYEHHBIX
pe3yJbTaTOB, KOTOPBIN JaeTcsi B BUJE KPAaTKUX BBIBOJIOB WIIM 3aKJIIOYEHMSA. JTa 4acTh pabOTHI
SBJISIETCSI OJHOM W3 OCHOBHBIX B CHCTEME TO3HAHUS OCOOEHHOCTEH M 3aKOHOMEPHOCTEH
noyBooOpa3oBaHus W XUMHMM MMouB. OHa MNOOYXAAaeT CTYACHTOB OCMBICIHUTH IOJy4YEHHbIE
pe3ynbTaThl, CONOCTaBUTh M3ydyaeMble OOBEKTHl JPYyr C JPYroM, I103HAKOMUTBHCS C
JIOTIOJTHUTENBHON — NuTeparypoil. s  3aKiIIOUMTENBHBIX BBIBOJIOB HEOOXOJIUMO 3HAHHE
CTYJIEHTaMH pa3/ieJIOB XUMHUU II0YB, a TAKKE - NOYB06€0eHsl, ONINPasIiCh Ha KOTOPbIE, OHU MOTYT
OLICHUTHb MPUYMHBI U MEXaHW3Mbl XUMHUHM I0YB, MHUIPAllMM U KOHLEHTPALUH XMMHUYECKHUX
AJIEMEHTOB B Pa3IMYHBIX TOPU30HTAX 30HAIBHBIX U IPOBUHIIUAIBHBIX TUIIOB IOYB.

CryneHTbl TOTOBAT JIOKJIAAbl MO TeMme 3.5, a TakKe — [0 UTOTOBOMY OOIIEMY OTYETY IO
naboparopHomy mpakTukymy. [Ipenmomaraemas ¢opma JOKJIaJOoB — B BHJE Mpe3EHTALMN C
TIOMOIIBIO KOMITBIOTEPHOI ITporpaMmbl «MS PowerPointy.

B pamkax camocTosTensHON mpopabOTKH MaTepHalioB Kypca JEKUUH CTYAEHTbI FOTOBST
Takxke pedepaTsl M0 TeMaM Kypca B JJIEKTPOHHOM BHJIE M IPUCBHIIAIOT MX Ha MPOBEPKY IO
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AJIEKTPOHHOU MOYTE, MOTYT JeJaTh M0 HUM JOKJIaJ (IOKIaA-IPEe3eHTAINI0) Ha MPaKTHYECKUX
3aHSATHUSAX.

[Iporycku  3aHATHH  CTYJOEHTBI CaMOCTOSITENIBHO  OTpabaThIBAlOT, IMOJArOTaBIUBas
JIOTIOJTHUTEIbHBIE pedepaTsl WM MUCHbMEHHBIE OTBETHI HAa BOIPOCHI IO COTJIACOBAHHUIO C
IIPENO0/1aBaATEIIEM.

WTOroBbIi M IPOMEKYTOUHBIN KOHTPOJIb 3HAHUM OCYILECTBIISIETCS. HA OCHOBAHUH JKAMEHA,
WUTOTOBOI'O U ITPOMEKYTOUHBIX TECTUPOBAHUI, YCTHBIX OIPOCOB, IPOBEPKHU JOMAIIHUX 3a/IaHHM,
NUCHMEHHBIX U J1A00PaTOPHO-TIPAKTUYECKHUX PadoOT.

Tecmuposanue. CTyaeHTBI IPOXOJIAT CAMOCTOSATEIbHBIE IPOMEKYTOUHBIE TECTUPOBAHUS U
CaMOIIPOBEPKY YCBOEHHOCTH IIOJY4YEHHBIX 3HaHMH. lToroBoe tectupoBaHue 1o Kypcy
MIPOBOJIUTCA IPENOIABATENIEM B KOMIIBIOTEPHOM Kiacce. TecTUpOBaHUs MPOBOJIATCS HA caiTe
auctaHumoHHoro nopraina UI'Y B ycTaHOBJIEHHBIE CPOKH.

TpebGoBanusi K BHJIaM CaMOCTOSITENIbHOM PalOTHI: pedepaTy, Mpe3eHTAIH, JTOMAIIHEMY
IIPAKTUYECKOMY 3a/IaHHUIO 110 TEMaM:

o Tpebosanus k peghpepamy.

Pedepar (kpaTkoe H3I0KEHHE CONEp)KaHUS HAYYHBIX TPYAOB, 0030pa JIUTEPaTyphl IO
OIIPEJICTICHHOW TeME) JIOJDKEH HMMETh THTYJbHBIH JIMCT, HA KOTOPOM YKa3bIBAaeTCs Ha3BaHUEC
yHHUBEpcUTeTa, (PaKynpTeT, (pamMuiisg W WHUIMAIBI CTYyAE€HTa, Ha3BaHWe NpOouUis; Ha3BaHHE
pedepata, ropoa U roj BBEINOIHEHUsT pabOTHI, cojaepkaHue pedepara ¢ ykazaHHEM CTPaHUI
CTPYKTYpPUPOBAHHOTO IO IJIaBaM W pasfenaM U oTdopMaTHpoBaHHOro mo mpaswmiam W'Y
OCHOBHOTO TeKkcTa (He 6osee 10 cTp.), BBeIEHUS, OCHOBHOTO TEKCTA, COCTOSIIETO U3 HECKOIBKUX
pa3zenioB, B KOTOPBIX U3JIaraeTcs CyTh TeMbI pedepara.

[Toce OCHOBHOrO TEKCTa MJIET 3aKIIOYEHHE U CIHMCOK HCIOJIb30BAaHHBIX HCTOYHUKOB
uHpopMalnu, ohOpMIICHHBIN MO CTaHAApTaM U TexHudeckuMm TpebOoanusM BIID UI'Y. Ilo
TEKCTY 0053aTeNIbHO MPUBEJICHUE CCHUIOK Ha NCTOYHHUKH JAHHOW WH(POPMAIIHH.

[Tpu ohopmnenun pedepata cieayer NpUACPKUBATHCS CIEAYIOIUX paBui: mpudrt - 14
nt, Times New Roman, mexcTpounsiii maTepBaI- 1,5, ad3amHerii otctyn - 1,25 ¢M, OCHOBHOM
TEKCT BbIpaBHUBaeTcsa 1o mupuHe. JleBoe mose nqokymenTta 3 cMm, mpaBoe —1 cM, BepxHee U
HIDKHEE— 10 2 CM.

Joknan mo teme pedepara COmpoBOXKIAETCS NpPE3EHTAlMEN, OTpakarollel OCHOBHBIE
MIOJIO’KEHHUS IO COOTBETCTBYIOIIEH TEME, ).

o Tpebosanus k npeseHmayuu
1. MynbpTuMenuitHas Tpe3eHTalus [ODKHA WMETh THUTYIbHBIN chnaiin u comepxkats 7-10
CJIAiI0B.

2. Tekcr noknana u ero opopMIIeHUE TOJKHBI COOTBETCTBOBATh U30paHHON TEMe.

3. Nudopmanus, comeprkaiascs B Mpe3eHTANN HE JOJDKHA MMOBTOPSTH JICKIIMOHHBIA MaTepHall.
4. Tlpe3eHTanusl AODKHA BKIIOYATh HArJsSAHBIE MaTepuanbl (CXeMbl, TaONUIbI, TpaduKy,
PUCYHKH, (HOTO U T.1.)

5. Tekct crnaiiioB Npe3eHTaluy He JOIDKEH 1yOIMpoBaTh TEKCT AOKIIAa.

6. Ha mocnemnem cnaiine npe3eHTanMd HEOOXOAWMO YKa3aTh HMCTOYHUKH HCIIOJIB3YeMOMH
UHpOpMaLIUH.

MakcruManabHOE KOJIMYECTBO 3a JI0KJIa/1 U KOMIBIOTEPHYIO IPE3EHTALIMIO - 5 0aioB.

e Tpebosanue Kk domawHemy 3a0aHUIO.

1. JlomamHee 3aaHue MOKET OBITh BBIMOJIHEHO B pabovel TeTpaau Ui MPaKTHUYECKUX paboT
U JIOMAIllHUX 33JJaHu#, B JIEKTPOHHOM BHJIE, UJIM HA OTAEJBHBIX JIUCTaX KapT, MUJUTMMETPOBON
Oymaru u T.M. (IO YCJIOBUSAM 3anaHus), choTorpadMpoBaHO M COXpPAaHEHO C KadyeCTBOM
u3obpaxenust He MmeHee 300 Touek Ha aroiiMm (dpi), B popmare jpg U BBICTABJIEHO B CPOK CIadH
3aJlaHusl Ha calTe MUcTaHimoHHoro oopazosanus UI'Y (Educa.isu.ru) — miist mpoBepkwu.

2. OdopmieHne M COMYTCTBYIOIIAs TEKCTOBAas YacTh 3aJaHUS JOJDKHBI COOTBETCTBOBATH
YCJIOBUSM 3aJ[aHus U COXpaHeHb! B (hopmare doc/docx.

3.  MakcumanbHOE  KOJHMYECTBO 332 KaXIO€ BBIIOJHEHHOE 3aJaHuEe  ONpEIeisieTCs
TPYZAOEMKOCTBIO BBIIIOJHEHHOTO 3a/1aHHUS
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4.5. llpumMepHasi TeMAaTHKA KYPCOBBIX padoT (IPOEKTOB): HE MPEyCMOTPEHBI YICOHBIM
MJIAHOM.

V. YYEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JAUCHUIIJINHBI

a) mepevYeHb JUTEPATYPLI
a) OCHOBHasI TUTepaTypa
1. HaymoB I'. B. T'eoxumusi 6mocepnr [Tekcr] : yued. mocobue / I'. b. Haymo. - M. :
Axanemus, 2010. - 380 ¢. —(12 9k3.).
2. MaprteiHoBa H. A. Xumus 1ouB: OopraHuveckoe BemiecTBo MmouB [Tekcr] : y4yeb.-MeTon.
nocobue / H. A. MapteiHoBa ; Mpkytckuii roc. yH-T, bromn.-mous. ¢ak. - Upkyrck : U3n-Bo
HUry, 2011. - 255 c. — 42 sks.
3. BaibkoB B. ®. IlouBoBeneHue [DneKTpoHHBIN pecypc] : y4ued. mis OakaaaBpoB, y4eO. s
ctya. By3oB / B. ®@. Banbkos, K. III. Kazees, C. . Konecuukos. - 4-¢ u3a., nepepad. u joi. -
OBK. - M. : HOpaiit, 2012. - (bakamnaBp). - Pexxum nocryma: 343 "bubauorex". - Heorpanuy.
noctyt. - ISBN 978-5-9916-1693-5 : 10100.01 p.
0) nomoNHUTENbHAS TUTEpaTypa
1. lo6poBoanckuii B. B. OcHoBbl Ouoreoxumuu [Tekcer] : ygeOHUK miis cTyd. By30B / B. B.
JTo6poBobCkHii . - M. : Akagemus, 2003. - 398 ¢ — (20 »k3.).
2. JloopoBonbckuii  B. B. OcHoBbl Ouorecoxumuu [Tekct] : yueb. mocobme / B. B.
JTo6poBoIbCKHiA. - M. : Beicm. mik., 1998. - 413 ¢ — (13 2k3.).
3. besyrnosa O. C. buoreoxumus [Tekcr| : yued.mis By30B,00yd.no Hamp."llouBoBenenue",
"buonorus","T'eorpadus"," Arposkonomuka","Arpoxumuss u arpomnousoBenenue” / O.C.
besyrinosa ; O.C.besyrnos,/].C.Opinos. - Poctos u/]] : ®enunkc, 2000. - 317 ¢. — (5 3k3.).
4. bamkun B. H. buoreoxumus [Tekct] : Hayunoe uznanue / B.H. bamkun, H.C. Kacumos ;
Mock. roc. yH-T uM. M.B. JlomonocoBa, MH-T skonor. rop., Ua-T QyHa. npobiem Ouomoruu
PAH. - M. : Hayu. mup, 2004. - 647 ¢ — (3 9k3.).
5. Anekceenko B. A. I'eoxummueckue O6apbepnl [Tekcr] : yaed. mocodbue st cTyA., o0yd. 1Mo
crern. "T'eorpadus” / B.A. Anekceenko. - M. : Jloroc, 2003. - 143 ¢ — (1 ok3.).
6. CTpyKkTypHO-(pYHKIIMOHAIBHASI POJIb TIOYB M MOYBEHHOW OmoThl B Omocdepe [Tekcr] / I'.B.
Ho6posonbckuii, N.I1. babsesa, JI.I'. borateipes u ap.; Pen. I'.B. JloOpoBosbckuii ; Poc. akan.
Hayk, Mock. roc. yH-T uM. M.B. JlomonocoBa, H-T nouBoBeaenus.-M.: Hayka, 2003.-364 c. —
(1 ax3.).
7. benobpos, B. Il. 'eorpadus mouB ¢ OCHOBaMH IMOYBOBEJEHUS [DJIEKTPOHHBIA pecypc] :
yue0. A CTya. By30B, 00yd. o Hamp. moarot. "llen. o6pazoBanue" npoduis "I'eorpadus” / B.
I1. BemoGpoB. - 2-e m3x., mepepad. u gom. - OBK. - M. : Akanemus, 2012. - (bakanaspwuar). -
Pexxum noctyma: 9U3 "bubnuorex".- 20 goctymnos (20 3k3.)

0) 0a3bI JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIC H IOMCKOBBIEC CHCTEMbI

http://www.educa.isu.ru — odpasosaremnbhsiii mopran UI'Y «Educax
http://geopochva.narod.ru - moYBeHHBIH cailT

http://www.soil.msu.ru caiit ¢-ta mouBoBenenuss MI'Y
http://www.bio.pu.ru/win/lit/bioethic/ caiit C-I16 yH-Ta

Hayunas Dnexrponnas bubnmoreka http://www.e-library.ru

. Mudopmanmonnas cucrema «EanHoe OKHO JOCTYyIa K 00pa30BaTeIbHBIM PECypcam»
(http://window.edu.ru)

7. DBC «OPAWT». Anpec nocryma: https://www.biblio-online.ru/

8. Ob Usnatenbckoro neHTpa «AkageMus». Aapec nocryma: http://www.academia-moscow.ru
9. Tlouck 3MEKTPOHHBIX KHUT, TyOHKaIuii, 3akoHoB, 'OCToB Ha caiiTax Hay9IHBIX
3IIEKTPOHHBIX OMOIHoTeK http://tusearch.blogspot.com

ok wdE



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9D%D0%B0%D1%83%D0%BC%D0%BE%D0%B2%2C%20%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B9%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9C%D0%B0%D1%80%D1%82%D1%8B%D0%BD%D0%BE%D0%B2%D0%B0%2C%20%D0%9D%D0%B0%D1%82%D0%B0%D0%BB%D1%8C%D1%8F%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%BD%D0%B0
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D0%BB%D1%8C%D0%BA%D0%BE%D0%B2%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%BE%D0%B1%D1%80%D0%BE%D0%B2%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9%2C%20%D0%92%D1%81%D0%B5%D0%B2%D0%BE%D0%BB%D0%BE%D0%B4%20%D0%92%D1%81%D0%B5%D0%B2%D0%BE%D0%BB%D0%BE%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%BE%D0%B1%D1%80%D0%BE%D0%B2%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9%2C%20%D0%92%D1%81%D0%B5%D0%B2%D0%BE%D0%BB%D0%BE%D0%B4%20%D0%92%D1%81%D0%B5%D0%B2%D0%BE%D0%BB%D0%BE%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%B7%D1%83%D0%B3%D0%BB%D0%BE%D0%B2%D0%B0%2C%20%D0%9E%D0%BB%D1%8C%D0%B3%D0%B0%20%D0%A1%D1%82%D0%B5%D0%BF%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B0%D1%88%D0%BA%D0%B8%D0%BD%2C%20%D0%92%2E%20%D0%9D%2E
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BB%D0%BE%D0%B1%D1%80%D0%BE%D0%B2%2C%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://www.educa.isu.ru/
http://geopochva.narod.ru/
http://www.soil.msu.ru/
http://www.bio.pu.ru/win/lit/bioethic/
http://www.e-library.ru/
http://window.edu.ru/
https://www.biblio-online.ru/
http://www.academia-moscow.ru/
http://tusearch.blogspot.com/
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10. Agroatlas.ru — kaprorpaduyeckre mMarepuajibl IO MMOYBaM, pa3pabOTaHHbBIE B

ITousennom uHcTUTyTe UM. B.B. Jlokyuaesa

11. IMouBennbiii My3eir um. JloxydaeBa http://soil-museum.ru/

12. Dnexrponnsiii Apxus B. 1. Bepuanckoro http://vernadsky.lib.ru/ -

13. Vuenwue o 6uocdepe u Hoochepe

http://www.spsl.nsc.ru/win/nelbib/ecolos/biosfera_noosfera.htm

14. BuptyaneHbiii My3eii akagemuka H.H. MouceeBa- UenoBek u 6mochepa

http://www.ccas.ru/manbios/mois_r.html -.

15. http://www.soil.pu.ru

16. http://www.ssj.cv.ua/

17. http://www.agro-prom.ru/

18. http://soilmuseum.narod.ru/ - my3eii mous

19. http://www.issa.nsc.ru/

20. Odurmanshelii caiiT Pamounoii kouBeniinu OOH mo npo6iieMe n3MeHeHUH KiiuMara —

http://www.unfccc.int

21. https://rusrec.ru/kyoto - MuhopmanmoHHblii mpoekT Poccuiickoro peruoHaibHOro

9KoJIoruueckoro nentpa «IIpodaemel u3menenus kiauMata» International Institute for

sustainable development —

22. MexayHapOIHbI HHCTUTYT YCTOWYMBOTO pasputus https://www.iisd.org/

23. Club of Rome http://www.clubofrome.org/

24. Dxonorus u moymtuka http://www.carnegie.ru

25. Tlouck SNEKTPOHHBIX KHHT, NyOnukanuii, 3axkoHoB, ['OCToB Ha calTaXx Hay4HBIX
3NeKTpOHHBIX OnOmoTek http://tusearch.blogspot.com/

26. TlouckoBas cuctema o Hay4dHo# nuteparype. Google Scholar

27. Science Research Portal - Hayunas TmOMCKOBas CHCTEMa, OCYIIECTBIISIONIAs

MOJTHOTEKCTOBBIM TOWCK B KypHAJIaX MHOTHUX KPYITHBIX HAy4YHBIX H3ATEIbCTB, TaKUX Kak

Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Mmer ctaTbu ¥ JAOKYMEHTHI B

OTKPBITBIX HayH4YHbIX 0a3ax manubix: Directory of Open Access Journals, Library of Congress

Online Catalog, Science.gov u Scientific News.

28. O6pasoBanue B obnactu Hayk o 3emie https://www.layeredearth.com/

29. I'eonorus https://firststeps.ru/gis/geolog/geologl.html

30. Buammas reomorust  http://visible-geology.appspot.com/

31. Microsoft Teams - muardgopma TeTEeKOMMYHHKAIIMOHHBIX TEXHOJOTHH, pa3paboTaHHas

xomnanueir Microsoft Teams

32. Zoom — mnardopma TEIEKOMMYHHKAIIMOHHBIX TEXHOJOTHH, pa3pa0oTaHHAs KOMITAHUEH

Zoom Video Communications

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJINHBI

6.1.Y4eOHo-1200paTOpHOE 000OpyAOBaHME:

[Ipyn u3ydyeHHH OCHOBHBIX pa3/€iOB AMCLUMILIIMHBI, MPOBEIEHUU JTaOOPaTOPHBIX padoT
UCIIOJB3YIOTCSL  ayJUTOPHUHM, OCHAIEHHBIE COBPEMEHHBIMM TEXHMUYECKHMHU CpPEICTBAMHU
o0yudeHus: (KOMIBIOTEPHI, MYJIbTUMEIUNHHBIN TpoekTop, DVD-tieep).

Aynutopust Ui TPOBEACHMS ~ 3aHATHM  JIGKIMOHHOTO  Tuma:  o0opyJaoBaHa
CIIeNUaTM3UPOBaHHON (y4eOHOM) MeOenpl0o Ha 25 TMOCaJOYHBIX MECT; TEXHHUYECKUMU
cpeactBamu  oOydeHus: mnpoektop Epson EB-X03 s nmeMoHCTpaiuu  Mpe3eHTAallHid,
BHUJICOPOJIUKOB U JIp, JOCKAa y4eOHas; yueOHO-HATJSIHBIMU TIOCOOUSMHU, O00ECTICUNBAIOIITUMU
TEMaTHUYECKHE MIUTFOCTPALIMU 110 TUCLUUIUIMHE: NIPE3EHTALMH 110 TEMaM Iporpammsl. Peanuzanus
IpOrpaMMbl  TUCHUIUIMHBI «bHoreoxumus» mpeanonaraeT Aias HPOBENCHUS JIEKIMOHHBIX
3aHATUH - MCIONB30BaHKUE ayAuTOpuu Boctouno-Cubupckoro myses mousoBeneHus um. H.B.
HukonaeBa ¢ koyuiekiueil MOYBEHHBIX MOHOJHMTOB, MOYBOOOPA3yIOIIUX MOPOJ, MUHEPAIOB U
JPYTUX 3KCroHatoB. /[ nposeneHus 1a00paTOPHO-NIPAKTHUECKUX paboT — UMEETCsl B HATUYHH


http://soil-museum.ru/
http://vernadsky.lib.ru/
http://www.spsl.nsc.ru/win/nelbib/ecolos/biosfera_noosfera.htm
http://www.ccas.ru/manbios/mois_r.html
http://www.soil.pu.ru/
http://www.ssj.cv.ua/
http://www.agro-prom.ru/
http://soilmuseum.narod.ru/
http://www.issa.nsc.ru/
http://www.uncccf.int/
https://rusrec.ru/kyoto
https://www.iisd.org/
http://www.clubofrome.org/
http://www.carnegie.ru/
http://tusearch.blogspot.com/
https://www.layeredearth.com/
https://firststeps.ru/gis/geolog/geolog1.html
http://visible-geology.appspot.com/
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XUMHUUYEcKasi JabopaTtopus € BBITSHKHBIMU IIKadamMu, MpUOOpaMM M XUMHUYECKOW MOCYAOM:
Ucnonp3yercs:
OobopynoBanue
1. Kowmmnsiotep
2. MynsTumMenuitnoe 000pya0BaHUE
3. MynbTuMeIMHHBINA TPOEKTOP
4. Tlpuntep HP LaserJet 1100
5. Ckanep
6. Dxkpan
7. BwITsKHBIE TIKA(BI
8. CymmunbHble mKagbl
9. Ilxadsl, TyMOOUKH AJISi pEAKTUBOB
10. MydenpHas reysb
11. ®otokosopumeTp
12. Tlorenuuometp
13. TurpoBalibHBIE YCTAaHOBKH (OIOPETKH)
14. Becw
15. IInutku 31€KTpOHArpeBaTeIbHbIE
16. Huctumisarop
17. Hpyroe nabopaTopHoe o00pyaoBaHUE
18. VYueOnsnie mocku
19. PakoBuHBI
MartepuaJbi
1. MwiumerpoBas Oymara
Kapangamnm
Habop nouBenHbIx 00pas3oB
Hab6op ¢oromarepuanoB pa3inyHbIX TUIIOB IOYB.
Kanbka
Hab6op peaktuBos B kanensuunax:: 10% HCI, 30%H202, HNOzkowni1., H2SO4 xoHir.
Habop nouBeHHbIX 00pa3oB
Konnekuust MOHOTUTOB U MUKPOMOHOJIUTOB MOYB
Komnmeknust poToMarepranoB pa3IMYHbBIX THIIOB ITOYB.
10 Konnekuus mouBeHHBIX HOBOOOpa30BaHUN
11. Konnekuus o0pa3oB NOYBEHHON CTPYKTYpPHI
12. Konnekuus MUHEPATIOB U MOYBOOOPA3YIOIIMX OO

©CoNoRWN

6.2. IlporpammHoOe obecnievyeHnme:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine).

Kaspersky Endpoint Security mast 6usneca - Crangaptaeii Russian Edition. Microsoft
Office Enterprise 2007 Russian Academic OPEN No Level.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.

Office 365 nmpodeccroHambHBIN IUTIOC IS yJaluXCsl.

Zoom — mnatdopMa TeIeKOMMYHHKAIIMOHHBIX TEXHOJIOTUH, pa3paboTaHHas KOMITaHHEH
Zoom Video Communications.

Teams — 5T0 KopmopaTuBHas Miaardopma, KOTOpas BKIIOYAaeT 4aT, OHJIANH-BCTpeuw,
NPUIOXKEHHUs, 0OMEH U COBMECTHYIO paboTy Haj daiimamu. paspadborana Microsoft Teams

Educa - o6pa3oBarenbHbiii mopran UT'Y.
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6.3. TexHn4yeckue M 3JIEKTPOHHbIE CPEICTBA:

Ha nexumsx ucnonp3yrTcs MYJbTUMEIUWHBIE MPE3CHTALMU U1 JEMOHCTPALMU KapT,
dororpaduii, cxeM M PHUCYHKOB, IpapUKOB W JUarpamMm, Ha CEMHUHAPCKUX 3aHATHIX -
BI/II[GO(I)I/IJIBMBI AJI JIydIIero OCBCIICHUA OTACIbHBIX pa3aC/iOB JUCHHUITJINHEI.

Martepuanbl JeKUuil ¥ JOMOJHUTEIBHBIX 00pa30BaTENbHBIX MAaTEPHAJIOB BBICTABICHBI U
IIOCTOSIHHO KOPPEKTUPYIOTCS Ha caunre 00pazoBaTENHLHOTO rnopraja ury
(http://www.educa.isu.ru)

Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

Jis 0CBOCHMS MUCHMIUIMHBI «XHUMHS MOYB» MPUMEHSIOTCS CIEAYIOUIHe 00pa3oBaTeIbHbIe
TEXHOJIOTHH:

o Ungopmayuonnaa nexyus. JleKnust — 3TO CKaTO€ H3JI0KEHHE OCHOBHBIX Hay4HBIX
(bakToB, 4TO ABIIACTCA 0a30U I aHAM3a PACCYKICHUH, OICHOK.

o Jlekyusa-euzyanuzayus. YUYUT CTYAEHTOB NpPeoOpa3oBbIBATH YCTHYIO U IHCHbMEHHYIO
MH(POPMALIMIO B BU3YaJIbHYIO (hOpMy, 4TO (POPMHUPYET Y HUX NMPO(HECCHOHAIBHOE MBIIIJIEHHE 32
CUeT CHCTEMAaTHU3allMd M BBUICICHUS HauOojee 3HAYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB
coJepxaHus oO0ydeHus. 3ajgaya IpernojaBarels HCIOJIb30BaTh Takue (OpMbI HAIIIAAHOCTH,
KOTOpPBIE Ha TOJIBKO JOMOJHSIOT CJIOBECHYIO MH(OPMAIUIO, HO U CaMH SIBIISIIOTCS HOCUTEIISIMU
uHpopMaLnu (CXEMbl, PUCYHKH, CIaibI-Ipe3eHTaluu, U T.11.). DTOT BUJ JEKIUH Jy4lle BCEro
UCTIOJIF30BaTh Ha JTalle BBEACHUS CTYICHTOB B HOBBIA pasfiell, TEMY IWUCIUILIAHBI.

o Jlekyusa-beceoa. Ilpennonaraer HENOCPEACTBEHHBbIH KOHTAKT HpenojaBaTeis ¢
aynuropueil. IlpenmyiecTBo JieKuu-0eceibl COCTOUT B TOM, YTO OHA IO3BOJISICT NMPUBJIEKAThH
BHUMAaHHE CTYJCHTOB K HanOOJee BaXHBIM BOIPOCAM TEMBI, ONPENENIATh COACPKaHUEe M TEMII
U3JI0KEeHUs1 Yy4eOHOro Marepuasia ¢ y4eToM OCOOCHHOCTEHN CTY/IEHTOB.

e Jlabopamopnoe 3ansamue - 3TO TPOBEICHHE CTYACHTAMHU IO 33/JaHUIO IPEIOaBaTEIs
OTIBITOB C MCIIOJIb30BaHUEM MPUOOPOB, HHCTPYMEHTOB M JPYTUX TEXHUYECKUX MPUCIIOCOOICHHIH,
TO €CTb 3TO U3yUEHHE KaKHX JINOO SIBJIEHUI ¢ IOMOIBIO CIELUAIBHOI0 000py10BaHHUS.

e  Konnoksuym (ompoc) — BUA y4eOHOTO 3aHSATHS, MPOBOJMMOIO C LENBIO MPOBEPKH U
OLICHUBaHMs 3HaHUN ywaiuxcs. KolgokBuyM MOXeT MPOBOAUTHCS B (OpMe MHIUBUAYATIbHON
Oecempl TperogaBareNss CO CTYACHTOM WM Kak MAacCOBBId ompoc. B xoxe rpymmoBoro
00CYX/I€HUS CTYJEHTHI y4aTcsl BbICKa3bIBaTh CBOIO TOUKY 3PEHUS 10 ONpPEIEICHHOMY BOIPOCY,
3alUIaTh CBO€ MHEHHUE, TIPUMEHSISI 3HAHHsI, TTOJIyYeHHBIE Ha 3aHATHUSAX 10 mpenMmery. B xome
KOJIJIOKBHYMa MOTYT TaK)Xe IPOBEPATCS MUCbMEHHbIE pa0OThI CTYIEHTOB.

o Camocmosmenvuas paboma cmyoenmos (cM. 1. 6.2).

e Jlucmanyuonnvie obpazoeamenvHvle  MEXHONO02UU. I[lon  AWCTAaHIMOHHBIMH
00pa3oBaTebHBIMU TEXHOJOTHSIMHA MTOHUMAIOTCSI 00pa3oBaTeIbHBIE TEXHOJIOTHH, PEaTn3yeMble
B OCHOBHOM C IpUMEHEHHEM HH(POPMAIIMOHHO-TEICKOMMYHUKALMOHHBIX CeTe IpH
OTIOCPEIOBAaHHOM (Ha pACCTOSHHUM) B3aWMOJICHCTBHM OOyYarOIUXCS W TEeNarorn4eckKux
pabotHukoB (DenepanbHbiii 3akoH or 29.12.2012 N 273-®3 (pen. or 31.07.2020) «O6
oOpazoBanuu B Poccuiickoit @enepanun» (¢ u3M. U Jo1., Bcryn. B cuity ¢ 01.09.2020)). [Ipu
OCBOCHMHU JUCUUIUIMHBI «300JI0THsI 0€CIIO3BOHOYHBIX)» HCIIOIB3YIOTCS CIIEIYIONINE TEXHOIOTUH:

*  Unmepnem-mexnono2us — cnoco0 JUCTAHIIMOHHOW nepenayu nH(opMaluy, OCHOBaHHBIN
Ha MCII0JIb30BaHUH III00aIbHBIX U JOKAJIbHBIX KOMIBIOTEPHBIX CETEH /s oOecreyeHus: JocTyna
oOyJaromuxcsi K WH(POPMAIMOHHBIM 00pa3oBaTeIbHBIM pecypcaM H Uil  (OPMHPOBAHUS
COBOKYITHOCTH METOJIMYECKUX, OPraHU3allMOHHBIX, TEXHUYECKHX W IPOrpaMMHBIX CPEICTB
peanu3ali W YIpaBICHHUS y4eOHBIM TPOIIECCOM HE3aBUCHMMO OT MECTa HaxXOXJICHHUS €ro
CyOBEKTOB;

»  TeneKOMMYHUKAYUOHHAS MEXHOLO2Us — 3TO TEXHOJIOTHS, OCHOBAHHAsl Ha HUCIIOJIb30BAHUU
r00aNbHBIX M JIOKAIBHBIX ceTell s obecriedeHus: B3aWMOJICHCTBHS OOy4aromuxcst ¢
mpernojaBaTesieM M MexXay cobol M JocTyna oOydaroumuxcss K HHGOPMalUOHHBIM


http://www.educa.isu.ru/
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o0pa3oBaTelIbHBIM pecypcaM, IPEICTaBICHHBIM B BUJE BUJACOICKIHHA W JPYIHX CPEICTB
o0yuenus. Mcnons3yercst O6pa3zoBarenbhbiii nopran UI'Y - educa.isu.ru.

VIll. OHEHOYHBIE MATEPUAJIBI IJISI TEKYIIEI'O KOHTPOJISI A
INPOMEXYTOYHOU ATTECTALIUA

Ouenouubte mamepuaiivl 0/1:1 6XO00HO020 KOHmpo/ia — B BUIC CO6€C€,I[OBaHI/I5I Ha BBOAHOM
3aHaTud. B KauecTBe OLCHOYHLIX CPCACTB JII BXOJHOI'O KOHTPOJIA OLCHKH YPOBHA 3HAHUI

CTYJECHTOB HCIOJIb3YIOTCS TECThI C OTKPHITHIMU BOIIPOCAMHU.

Ouenounvle mamepuaisl meKyuie2o KOHmpoaa gopmupyromes ¢ coomeemcmeuu ¢ JIHA
YHUgepcumema

B pamkax pucrumuinHbl «bHOreOXuUMUS» HCIONB3YIOTCS Clieaylomue (OopMbl TEKYIIETo
KOHTPOJIA:

- YCTHBIN OpoC (KOJUIOKBUYM);

- cobeceni0BaHNE

- ToMallHss padoTa;

- IUCbMEHHBIE PadOTHI

- pedepar;

- Ipe3eHTalHS;

- TECT.

@DOH/I OLIEHOYHBIX CPEJICTB BKIIIOYAET!

- 3aJ1aHus AJI JOMalIHUX padoT,

- CIIUCOK TeM pedepaToB U Npe3eHTaLUH,

- TECTOBBIE 3aJ[aHHsI 110 AUCLUILIIUHE,

- BOIIPOCHI U OMJIETHI JUIsl 9K3aMeHa,

- KpUTEPHUH OIICHKU 3HAHUH CTY/ICHTOB.

s KOHTpOJIE CaMOCTOSITENIbHOM pPAa0OThI CTYIEHTOB HCIOJIB3YIOTCS YCTHBIE OIIPOCHI,
TECThI, TUCbMEHHBIE pabOThI, pedeparsl.

HasnaueHue OICHOYHBIX CPENICTB: BBISIBUTH CHOPMHUPOBAHHOCTD 3asBICHHBIX KOMITCTECHITUI

OIIK-3, OIIK-5, OIIK-6.

JleMOHCTPAIIMOHHBIE BADHAHTHI TECTOB /JISl TEKYIEr0 KOHTPOJIs
Tewma 3. Buokocnule cucmemot ouocghepuot. Ilousa ¢ ucmopuu pazeumus ouocegepet.
IK30chepnasn ponb noueeHH020 NOKpoEa.

1. OnuH 13 camMbIX MHPOPMATUBHBIX OJIOKOB JaHAMAPTHO-TEOXUMHUECKON CUCTEMBI, €e
LEHTPAIBHOE AJIpO, B KOTOPOM BCTPEYAIOTCS U B3aUMOJCHCTBYIOT IIOTOKHU BELIECTBA U
SHEPIUH, CBSA3BIBAIOIINME BCE KOMIIOHEHTHI JaHamadTa B HHOE 1eoe?

A) OuoreoneHos.

b) nousa.

B) kopa BbIBETpHBaHMUS.

I') reoxumuueckuii manmagr.

2. JlonucaTh HEOCTAIOIMI TUI MPOCTPAHCTBEHHOI'O COOTHOILIEHMS (ha3 IIIaBHBIX
naHAmadTHO-TEOXUMHUECKUX TPOILIECCOB B PSly: BHYTPUKOMIIOHEHTHBIH,
BHYTPUTOPU3OHTHBIN, BHYTPUIaHALIADTHBIN, pETHOHANBHBIH, ...7

A) OUOTeHHBIH.

b) 6Guocdepnsrii.

B) armoruapoxumuyeckuii.

I') uHCUTHBIH.

3. BHyTpeHHU# IMKIINYECKAH MUTPAIIOHHBIN MIOTOK, OMPEIEISIONINNA TECHOTY 0OpaTHOM
CBSI3U M YCTOMUMBOCTh MEX/Y OJIOKaMHU 3JIeMEHTapHOH JaHAIa(QTHO-TeOXUMUYECKON CUCTEMBbI?
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A) BHYTPUKOHTHHEHTAJIbHBIN KPYrOBOPOT.

b) 3aMKHYTBI Fr€OXMMUYECKHM TOTOK 3JIEMEHTOB.
B) reonmornueckuii KpyroBopor.

J1) Ouonorudeckuit KpyroBopoT.

4. Kakas ¢urypa sBIsSeTCS CAMBOJIOM OHMOJIOTUYECKOTO KPYTOBOPOTA BEIIECTB B MIPUPOJIC:
A) oBa;

B) xpyr;

B) nuxmons.

5. ABTOp TepMHHA "dIeMeHTapHBIN JanamadT"?
A) Cykaues.

b) Connues.

B) I'mazoBckas

I') [TonbiHOB.

6. buokocTHbIe cHCTEMBI TUTOChEPHI:

A) O6enHbl cBOOOIHOM 3HEPTUEN U PaBHOBECHBI;

b) nMeroT OKHCIHUTENFHO-BOCCTAHOBUTEIBHYIO U IIETOYHO-KHCIOTHYIO 30HAJIBHOCTB;

B) nmeroT omHaKOBOE COOTHOIIIECHHE POIIECCOB BHIBETPUBAHMS U [IEMEHTAIIMN KaK Pa3HBIX
CTOpPOH €IMHOTO IpoIiecca.

7. I'naBHO# (pabprkoil popMUPOBAHUS XUMHUECKOTO COCTaBa IPYHTOBBIX U TOBEPXHOCTHBIX BOJ
SIBIISTEOTCSL:

A) moposr;

b) noussr;

B) >xuBoe BeliecTBo.

[TpumepHOE MPOMEXKYTOUHOE TECTUPOBAHUE JIJIsl KOHTPOJIS 3HAaHUH (3).

Tema 4. Boonas, mexanuueckasn u (pu3uKo-Xumuueckas Muzpayus 11eMeHnmos.
TI'eoxumuueckue oapwveput. I'eoxumuueckue dapvepovt noug

8. TepmuH, BBeneHHbI [lepenbmanom: "[lapareneTnueckas accolranus 3I€MEHTapHbBIX
naHAmwagToB (AMIOBUANBHBIX, CylIEpaKBaIbHBIX, CyOaKBaJIbHbIX ), KOTOPBIE COIPSHKEHBI B
Ipeienax TOW WIK HHOW TeppuTopun?

A) nanamadTHO-reoXuMUYecKas KaTeHa.

b) reoxumuueckuii nanmadr.

I') xackaHas naHaMIaQTHO-TEOXUMHUYECKAsl CUCTEMA.

M) nanamagdTHO-TEOXUMHUECKas apeHa.

9. CuHOHUMBI TEpMHHA: "3IeMEHTapHbIN TaHaAmadgT"?
A) OuoreoneHos.

b) nannmadrras panus.

B) snemenTapnas siaeiika nanamadra.

') snemenTapHas naHAmapTHO-TEOXUMUYECKAs CUCTEMA.

10. ABrtop TepmuHa: '"smeMeHTapHas JaHAIIAPTHO-TEOXUMHUYECKas cuctema?
a) depcmaHn.

0) Kosna.

B) ['a3oBckasi.

r) [lepenbman.
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11. CkonpKO MOATHIIOB JIeMEHTAapHBIX JaHAmadToB BhIAeseT [mazoBckas M.A.?
A) 2.

b) 4.

B) 6.

I 10.

12. B 60aBI10M re0IOrH4eCKOM KPYroBOPOTE TJIABHBIM HOCUTEISIMU YHEPTUHU SIBJISTFOTCS
A) MHHEpaNIbHOE BEIIECTBO;

b) xuBoe BemecTro:

B) BoawI;

I') oprano-muHepasIbHOE BEMIECTBO.

13. TepmuH, 0603HAYAFOIIMI TTOCTEIOBATEIBHBIN MTAPAreHETHUYECKUH Psii 30H (TOPU30HTOR),
CBSI3aHHBIX MEXy 000 MUTpanueit aToMoB?

A) mouBa.

b) xopa BbIBETpHUBaHUSL.

B) 30Ha BhIlEIaYBaHUS.

I') snureneTnyeckast 30HaIbHOCTb.

14. Yyactok, rae pe3kas CMEHA YCIIOBUH MHUTPAIMH XUMHUYECKHIX JJIEMEHTOB IMPUBOINT K UX
HaKOIUIEHHUIO:

A) >ITIOBHANTBLHBIN JTaHAIA(T;

b) xopa BeIBeTpHBaHHS;

B) reoxumuueckuii 6apbep;

') MILTIOBHATILHBIM TOPU3OHT ITOYB.

Tema 5. buozennana muzpayus XumuiuecKux 31eMeHmo8

15. Kakue u3 nepedyrcieHHbIX GYHKIHMI He OTHOCST K OrX (DyHKIIMSM KHBOTO BELIECTBA!
A) KOHIIEHTpAIMOHHAS;

b) xuciaopoaHO-yraeKucaoTHas;

B) cepoBonopoHas;

I') MuHepasno- u mopo10006pa3zoBaHus

J1) OKHCITUTETFHO-BOCCTAHOBUTEIHHAS,

16. B cocraBe xuBOTO BemiecTBa Onochepsl aOCOTIOTHO MPeodITaacT:
A) puromacca;

b) 300macca;

B) mukpoGomacca.

17. Ilpu o6pa3oBaHUM KHUBOTO BEIIECTBA TPOUCXOIUT:

A) akKyMyJsiLUsl SHEPTUH;

b) ymenb1aercs ynopsiio4eHHOCTb, CII0KHOCTb;

B) yBenuunBaercs pazHoobpasue;

') magaet uHpOpPMAaLIMOHHAS ¥ TEPMOJAUHAMHYECKAS SHTPOIIHSL.

18. IlpoucxoxaeHne IITMHUCTHIX MUHEPAJIOB SIBJISETCS:
A) OGMoTreHHBIM

b) abuorenHsiM

B) oprano-munepaibHbIM;

I') ArcKycCHOHHBIM.
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19. B xo/e 3BOIOIMY BUIOB OT HU3IMIMX (DOPM K BBICIIMM CIIOCOOHOCTh K KOHIICHTPAIIUH
3JICMEHTOB:

A) yBenMYHMBaIACH;

b) ymenbianace;

B) ocraBanace HEM3MEHHOM;

20. I'maBHBIN PETyJSATOp YIVIEPOA-KHUCIOPOAHOTO MaccooOMeHa B Ouocdepe:
A) runpocdepa;

b) atmocdepa;

B) nenocdepa.

Tema 6. buozeoxumuueckue UUKIIbL I]IEMEHMOB 6 noueax

21. HauGomnpmelr 0MopmIbHOCTRIO 00amaeT (Hanbosiee YHEPTUYHO KOHIICHTPUPYETCS B dKUBOM
BEIIIECTBE):

A) KHCIIOPOJT;

b) Bogopon;

B) azor;

I') yrnepon;

22. TTo k03 duIueHTy OHOIOTHYSCKOTO TIOTJIONICHHS KB U MarHUHA OTHOCSITCS K
dJIEMEHTaM:

A) PHEPrUYHOTO OMOJIOTUYECKOT0 HAKOTUICHHS;

b) cuiapHOTO OMOJIOTMYECKOT0 HAKOTUICHHS;

B) cpennero 6uonoruueckoro 3axBara;

I') cnaboro u o4eHb C1ab0Oro OMOJIOTMYECKOTO 3aXBaTa.

23. Knapku ®HUBOTO BEIIECTBA C POCTOM aTOMHOM MacChl 3JIEMEHTOB!
A) yBeMUHUBAIOTCS,

b) ymenbmatorcs;

B) ocrarorcs 6e3 n3MeHeHus.

24. OCHOBHOE 3BEHO PETYJIUPOBAHHS MTPOAYKTHBHOCTH (PUTOIIEHO30B U IIOJOPOIHS ITOYB, &
TaKXe - MUTPAllMOHHBIX IOTOKOB B nefocgepe:

A) TIMHUCTBIE MUHEPAIbL;

b) xapOoHaTHBIE TOPU3OHTHI OYB,;

B) rymocgepa nmous.

I') HOBOOOpa3zoBaHMsI MTOYB.

25. Kakoit 13 nepeyncieHHbIX MUKPOIPOIIECCOB HE BXOAUT B IIMKJI KPYTOBOPOTA a30Ta!
A) rugporeHusanus

b) autpuduxanms;

B) azotdukcanus

') ammonnukanus;

26. Kakue nporiecchbl He y4acTBYIOT B PeryJIMpOBaHUU II100aJIBHOI0 KPyroBopoTa yriepojaa?
A) KpyroBOpOT BO/IbI;

B) xu3HenesTenbHOCTh OPraHu3MOB;

B) Bynkanuueckasi AeSITEIbHOCTD;

I') runeprenHoe nmpeodpa3zoBaHue rPaHO-TUOPUTOBOTO CJIOS IUTOCQEPHI;

J1) oOpa3oBanme kapOOHAT-TUAPOKAPOOHATHON CUCTEMBI B IOYBAX;
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E) BblieIeHUE U MOTIJIOIIEHHE YTITICKHCIIOTO rasa;
2K) mpornecc potocunresa;
3) MUHEpaTU3alKs OPraHUIECKUX BEIIECTB.

27. Kak HazpiBaercst k09O (QUIIMEHT, paBHBIN OTHOIICHUIO KOHIICHTPAILIMH 3JIEMEHTa B BOJIC K €T0
KOHIIEHTPAIIMU B TIOYBOOOPA3YIOIIEH MOpo/ie 1aHHOTO paiioHa?

A) ko3 purmeHT 6MOTOTHYECKOTO MOTIIOIICHHS;

b) xoa¢dpunment BoaHoM MUrpanuu;

B) ko3 urmeHT koHIIEeHTpaIuy BEIIECTBA;

I') k03 GUIUEHT HHTEHCUBHOCTH OMOJIOTUIECKOTO KPYTrOBOPOTA.

28. Kak HazpiBaercst K09 (GUIMEHT, paBHBINA OTHOLICHUIO COJICPKAHUS JIEMEHTA B 30J1€
pacTeHusl K ero COACpPKaHUIO B Cpejiec OOUTAHUS.

A) k03P PUIMEHT OUOTOTUIECKOTO MOTIIOMICHUS;

b) koadpurment BogHOM MUTpaIUy;

B) k03¢ punmenT KoHIEHTpaLMKU BEIECTBA;

I') ko3 duIUEeHT UHTEHCUBHOCTU OMOJIOTHYECKOTO KPYTrOBOPOTA.

29. Kak Ha3bIBalOTCS JIEMEHTHI, B OOJIBIIOM KOJIMYECTBE PACTBOPSIOLINECS B TOBEPXHOCTHBIX U
IIOYBCHHBIX BOJaX U O6YCJ'IaBJII/IBaIOHII/I€ KHUCJIOTHO-IICJIOYHBIC YCIIOBUS, BJIMAIOIIUEC HA
pPAacTBOPEHUE U BBINAJICHUE B OCAIO0K JIPYTUX DIIEMEHTOB?

A) paccesHHBIE JIEMEHTHI;

b) nHAMKaTOpHBIE 3JIEMEHTHI,

B) TunomopdHubIe 3eMeHTHI;

') moBM>XHBIE BOAOPACTBOPUMBIE JIEMEHTHI

Tema 7. buozeoxumuueckue npoueccsl 6 noueax pasHovlx npupoduo-mumamuuecxux 30H.

30. Haubonee kputnueckue 3BeHbs IPUPOIHBIX 3KOCHCTEM?
A) XBOIHBIE Jeca.

b) nonbIiHHO-371aKOBBIE TPABIHUCTBIE COOOIIECTBA.

B) nuctBenHsle neca.

') MOXOBO-IMIIIAIfHUKOBBIE COOOIIECTRA.

31. Kakue mouBbl OTHOCSTCS K TOYBAM MEPBOTO psiZia — ¢ OKUCIUTEIbHON 00CTaHOBKOM:
A) IMoazonucteie;

b) nepHoBo-J1eCHBIE TIIEEBLIE;

B) 6ypozemsr;

') uepHO3EMBI;

J) cononuaku;

32. OcHOBHAs 4aCTh COJIHEYHOI SHEPTHH PACXOyeTCs:

a) Ha MCTIApPEHUE U TPAHCIIHPAIMIO BOJIBI PACTEHUSIMH;

0) Ha OMOJIOrMYECKHE MPOLECCHI;

B) Ha TUIIEPTEHHOE NMPE0Opa30BaHNE MIHEPAIIOB.

33. B03MOXHOCTh MOOHMITH3AIMHA MAaCC XUMHUYECKHUX JIEMEHTOB KHBBIM BEIECTBOM JIS
BKJIIOYEHHUS X B IIMKJIBI MACCOOOMEHA MO MEpe MOCTYIUICHUSI COJTHEYHON 3HEPTUH OT MOJIFOCOB K
HKBATOPY:

A) Bo3pacraer;

b) yOriBaer;

B) ocraetcs 6e3 usmMeHeHusI.
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34. Bo3MOXHOCTh MOOMITM3AIIMN MaCC XMMHYECKHX 3JIEMEHTOB KHBBIM BEIIECTBOM JIJIS
BKIIFOUEHUS UX B IIUKITBI MACCOOOMEHA 110 MEpEe YMEHBIIIEHUSI aTMOC(HEPHOTO yBIAXKHEHHUS:
A) Bo3pacraer;

b) yOniBaer;

B) ocraercs 6e3 usmMeHeHusI.

35. Iy Kakoro THIIA OYB XapaKTEPHO AMIOBHAILHO-MILTFOBHAILHOE TIepepacipeieiicCHIe
JKele3a B MOYBEHHOM IpoQuIie B X0/1e TOYBOOOPa30BaHUS?

A) bypo3zewm;

b) Ilonzomn;

B) Yepnosewm;

36. B xakoM moJTumne 4epHo3eMOB KapOOHAThl HAXOATCS B HIKHEH yacTu B —ropusonTa?
A) 0110/130J1€HHBIN YEPHO3EM;

b) BhIIIICIIOYCHHBI YEPHO3EM;

B) Tunuunelii uepHozeMm;

I') r0)KHBIN YEPHO3EM.

37 Conou XxapaKkTepU3yOTCsl OCHOBHBIM HaKOIIJICHUEM COJIEH HATPUsI B TOPU30HTE:
a) AY;

6) EL,;

B) BSN.

38. B conoHnax coiu HaTpUs HAKAIUIMBAIOTCS:
a) C MOBEPXHOCTH;

0) B WJUIIOBUAJIBHON 4acTH MPOQUIIs;

B) B HIDKHEH 4acTH MpoduIIs

Tema 8. Hoocgpepa. Texnozenes u e2o o3oeiicmeue na nouswl. Coxpanenue no46eHHo20
NOKPO8A U 0OXPAaHa OKpysHcarouieil cpeobwl.

39. Kakwue BemiecTBa He UTPAIOT 3aMETHOW OaphepHON pOJI B MOYBaxX?
A) MOHTMOPWIIJIOHHT;

b) kpucTaIM30BaHHbBIC THAPOKCHIBI KeETe3a;

B) ryMHHOBBIE KHCIIOTHI;

I') xapOoHAaTBHI.

40. Kako¥i TiIm MATpaIliiy BEIIECTB MpeodiiagaeT B Hoocdepe?
A) MexaHHUYecKas;

b)¢pusuko-xummuueckas;

B) 6uorennas;

I') TexHOT€HHAs.

41. Kaxkue nponeccsl B Hoocdepe crnocoOCTBYIOT BO3PACTAHUIO T€OXUMUYECKOU POJTU
MOBEPXHOCTEH SHEPTHH U cOpOIIH?

A) mepemenieHne u paccestHue aTOMOB;

B) nucneprupoBanue 1 30I13a1MsI BELIECTBA,;

B) xoHIIeHTpaus XUMUYECKUX 3JIEMEHTOB.

42. OTHONICHHE €XKETOTHOM JoOBIIH 3eMeHTa D k ero kiiapky B 3eMHOH Kope K Ha3bIBaeTCs:
a) OMO(UIIBHOCTH AJIEMEHTA;
0) TeXHO(DUIBLHOCTH DJIEMEHTA,;
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B) ACCTPYKIIHMOHHAA aKTUBHOCTD 3JICMCHTOB TEXHOI'CHE3A,
F) TCXHOI'CHHOC I'COXUMHNYCCKOC OAaBJICHUC.

43. Hanbounpieit TeXHOPUIBHOCTRIO 00JIaaeT:
a) JKeJe3o;

0) HaTpuii;

B) KaJIbIINA;

T) yIIepoa.

44. T'eoxuMudecKkas KOHTPAaCTHOCTh HOOC(ephl B CpaBHEHHH ¢ Onocdepoit 1 3eMHOI KOpoil B
npolecce TEXHOTeHe3a:

a) YMEHbIIIAETCH,

0) yBeITMUMBaeTCS;

B) ocTaercs 6€3 U3MCHEHUS

45, JIns ontuMuzanud (yHKITMOHUPOBAHMS TEXHOTCHHBIX CUCTEM HEO0OXO0IuMa:
a) HEHTPAJIN3alUsl YIPABICHHUS TEXHOTEHHBIX CUCTEM;

0) IeueHTpanu3anus yupaBieHUs] TEXHOTEHHBIX CUCTEM;

B) CO3J/IaHUE CETEBOW CTPYKTYPHI YIIPABJICHUSI.

3ananus AJ151 J0OMalIHel padoThbI:

1. Tlocmotpets ¢unbpMm "BHyTph mutaneTsl 3eMis" U OTBETUTH Ha BOIIPOCHI TecTa 1 1o ¢puimbmy
U JIEKLHSIM.

2. Bxuag pa3nuuHBIX yYEHBIX B CTAHOBJIEHHE M Pa3BUTHE OMOr€OXUMUM: MOATOTOBUTH JOKJIA
U [IPE3EHTALMIO 10 YUEHOMY, CEJIaBLIEMY, OIyTUMbIN BKJIAJl B CTAHOBJIEHUE U Pa3BUTUE HAYKU
"buoreoxumus".

3. PaccunTath 3:110BHANBHO-WIUTIOBHATIbHBIE KO3(GGHULIMEHTH MUrpanuu ieMeHToB A.A. Pone mo
BQJIOBBIM KOJIMUECTBAM 3JIEMEHTOB B TOPH30HTAX MOYBEHHOT'O MPOQUIIS OIPEIEIEHHOTO THIIA TIOYBBI
U CZIeTaTh COOTBETCTBYIOLINE YCIOBUAM 3aJaHUS BHIBOJBI.

4. PaccuuTtaTh MoOJEKyJspHble Kod(dduumentsl ["apaccoBuila, XapakTepuU3yIOLIHE CTENEHb
BBIBETPEJIOCTH U MeTaMOp(UYECKOro npeodpazoBaHusl MaTepraia Mo4BooOPa3yIOUIMX MOPOA U
MOYBEHHBIX TOPU30HTOB MO IM(paM BaAJIOBOTO COJAEPKAHUSA DIEMEHTOB B TOPU30HTAX
NOYBEHHOTO MPO(QUIIS ONpPEeeIEHHOI0 THUIA MOYBbl U CJeNaThb COOTBETCTBYIOLIUE YCIOBUSAM
3a/1aHus BBIBOJIBI.

5. OrmpenenuTs BCe TUIIBI U BUJBI OAPHEPOB JIBYX WHAMBHYaTbHBIX TUIIOB [TOYB, EPEUNUCIUTh
OIIIl, moctpouTh NPOGMIBHBIX JAWArpaMM OCHOBHBIX IIOYBEHHBIX I10Ka3aTejei, BBIJAECINUTH
reoXxuMu4eckre Oapbepbl Ha CXEMAaTUYHOM H300pakeHUH NpPOQUIIs, 3alOoJIHUTh MaTPUYHYIO
Tabnuiyy OWOreoXxMMHUYecKHx Tokasarened; [IpoBecTn aHanu3 MOJIYYEHHBIX pPE3YyJIbTaTOB
OTIpeieNIeHus yIiiepo/ia B MOYBE U MOATOTOBUTH KPATKUH OTYET MO Ja00paTOPHO-TIPAKTHUECKOM
pabore

6. Cnenatb KpaTKMi KOHCHEKT KJIAaCCU(HUKAIMU W CUCTEMAaTHKH BCEX THUIOB U KIACCOB
OapbepoB B MOYBE.

7. Paccumtarh Ouoreoxummuueckue KO3(PQPHUIMEHTH! IMOTJIOIMIEHUS HEKOTOPHIX 3JEMEHTOB U
ONpeAeNuTh UX OHOPUIBHOCTh JUISI JBYX pa3IUYHBIX BHJIOB PpAaCTEHUN IO JaHHBIM,
IIPEIOCTABIEHHBIM [TPENOJABATENIEM U C/I€TaTh COOTBETCTBYIOLIUE YCIOBUAM 3a/1aHUS BBIBOJIBI.
8. OrmeHka MHUTPalMOHHOW CTPYKTYPBI M CBOWCTB 3JemeHTapHoro mnanmmadra u DJITC.
[TocTpoeHne reoxumMuyeckon TuarpamMMbl AudQepeHnnaniy BemecTBa 1 MoYBEHHOr0 MOKPOBa
JaHAmaPTHO-TEOXUMHYECKON KaTEHBI.

9. BbIABUTH 10 3a/JaHHBIM MPETIOAABATENSAM JAHHBIM U PO(UITIO MapIIpyTa 00caeI0BaHus 110
KapTe KOHTYpPbl TEXHOT€HHOW aHOMaIMH. [IOCTpOWTH CTPYKTYpy TEXHOT€HHHOM aHOMAJIUH C
NIOMOLIbI0 M30JMHUN M OXapakTepu3oBaTb €€, CleAysd IyHKTaM 3ajaHus. Paccuutarhb
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Kod(pumeHTsl KoHUeHTpauuu. CpaBHUTH JaHHbIE CO CPAaBHUTEIbLHOW OPUEHTUPOBOYHOMN
OIICHOYHOM MIKAJION OMACHOCTH 3arps3HEHMsI I0YB H CJIeNIaTh 0000IEHHBIC BHIBOIBI.

IpumepHbIi ciucok TeM pedepaToB M npe3eHTanuii B popmarte Power Point:
Hcropus pa3Butus uaeit Onoreoxumuu. BepHaackuii - 0CHOBOMOIOKHUK OMOr€0XUMUH.
Pa3Butne OnoreoxuMuyecKux uaei B paboTax pycCKUX U COBETCKUX YUCHBIX.
JlanamaTHO-T€OXUMHUYECKUE ITPOLECCHI.

Hakomnenne »osueprun. [uddepenumanus BemectBa. Hakoruienue  uH(pOpMAaIyH.
MexaHquCKaﬂ murpanus. OCHOBHbIE OCOOCHHOCTH U CUCTEMbl MEXaHOT'€HE3a.

5. Owuzuko-xumuyeckas Murpanus. OOIMe 3aKOHOMEPHOCTH (PU3UKO-XUMHUYECKONW MHUTPALUU
(MOHHBIE ¥ HEMOHHbIE (POPMBI, CBOOOHBIE paJIUKaJIbl; OKHUCIEHUE-BOCCTAHOBIIEHUE U JP.).

6. IIpornozHoe OHOreOXMMHYECKOE PAHOHUPOBAHHE; KOHTPOJb COCTOSHHS OKPYXKAIOLICH
cpeabl. KoHTposib kauecTBa MostydaeMoi CelIbCKOX035HCTBEHHON POLYKIIHH.

7. YCTOHYMBOCTb NMPUPOAHBIX JIAHAIIA(PTOB K TEXHOTEHE3y M MYyTH ONTHMH3ALMU TEepexoja
o6uocdepsl B HOOChEDY.

8. IlouBa u ee OTBETCTBEHHOCTH 32 pa3BUTHE OHMOC(HEPHI.

9. OOmme 3aKOHOMEPHOCTH BOJHOW MuUrpanuu (reoXuMmMuueckas Kiaccu(ukanus BOJ;
MHTCHCUBHOCTh BOJHOW MUTpAIlMM W KOHIICHTPALMW AJIEMEHTOB; KOJUIOMJIHAS MHTPalus U
copOonus).

10. ®opMbI HaAXOXKJICHUS XUMHUYECKHX 3JIeMEHTOB B JuTochepe, armocdepe, rumpocdepe,
YKMBOM BEILIECTBE.

11. Ponb KUBBIX OpraHU3MOB B Onocdepe.

12. BausiHue cpesibl Ha XMMUYECKUH COCTaB pacTEeHU.

13. buoxumMHUeCKuil COCTaB OPraHU3MOB CYIIU B KOAPPHUIIMEHT OMOTOTHYECKOTO MOTJIOIIECHUS.
14. T'eoxumudeckue 6apbephbl.

15. IlpakTuyeckoe 3HaYeHUE OMOTCOXUMHUHU

16. DnemenTapHas reocucreMa Kak OCHOBHas eAMHuULA Ouochepsl MupoBoii cymiu.

17. buonoruueckuii KpyroBOpOT XUMHUYECKUX JIEMEHTOB B JIECHBIX COOOIIECTBAX.

18. buonornueckuii KpyroBOpoT XUMHUECKUX IEMEHTOB B CyXO-CTEITHBIX COOOIECTBAX.

19. buoreoxumus U SKOJIOTHIECKHE TIPOOIEMBI COBPEMEHHOCTH.

20. buoreoxumMmuueckue LUKIBI U JIOKAIbHBIE AHTPONOT€HHbIE OMOTr€OXMMHUYECKHE aHOMalluu
TSDKEIIBIX METAJIOB, MUKPOJJIEMEHTOB, H30TOTIOB.

21. 3HayeHne MUKPOOPTaHU3MOB B 00pPa30BaHUM U Pa3pyLIEHUN OYBEHHOM CTPYKTYPBHI.

22. Boopocnu 1 uX poib B 00pa30BaHUM MTOYB.

23. IlouBa kak cpeia OOUTaHUS KHUBBIX OPIraHU3MOB.

24. Poitb IOYBEHHBIX )KUBOTHBIX B IPOIIECCaX TyMU(DUKALINH.

25. Ilenocdepa — miIeHKa CTYIECHUS KU3HH.

26. [TouBeHHBII pacTBOp M €ro TII00aIbHAS TEOXUMHYECKAs! POTh.

27. BropuuHasi KUCJIIOTHOCTb IIOYB M €€ SKOJIOTHUYEeCKHe OCIEACTBHS Ul OMOChepHl.

28. [IpupoaHasi 1 aHTPONIOTEHHASI YBOJIIOIHSI ITOYB ¥ IOYBEHHOT'O TIOKPOBA.

29. IlouBo0Opa3zoBaHME U SK30TCHE3.

30. DHepreTrka U OMOTCOXHMUS MTOYBOOOPA30BAHMS B PA3IUYHBIX MPHUPOTHBIX YCIOBHUAX ( 1O
BBIOODY).

31. DKxonorHUecKue MOCIESACTBIS U3MEHEHHs CTPYKTYPHOW OpraHHW3alMy IOYB IO/ BIHSHUEM
AQHTPOIIOT€HHOM JIeATEIbHOCTH: OrX acleKT.

32. CtpoeHue pa3MYHBIX TUIIOB TIOYB KaK pPe3yabTaT MHOTOOOpa3Hs COYETAHUS MOYBEHHBIX
IPOLIECCOB.

33. [TouBHI U KOpPBI BEIBETPHBAHHSI.

34. CTpyKTypa MOYBEHHOT'O IMOKPOBA C TOYKU 3PEHUSI ONOTCOXUMHUHU.

35. ®axrops! muddepeHnnay MOYBEHHOTO TTOKPOBA.

36. [TouBeHHas KaTeHa KaK MOJEIh H3yYeHUSI IPOCTPAHCTBEHHO-BPEMEHHOW JHHAMUKH TT0YB

37. I'meeobpazoBanue - r106aIbHBIN TOYBOOOPA30BATENbHBIN MPOLIECC.

NS
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38. IsmeHeHMe KiMaTa U dBOJIIONNS [10YB.

39. Cneuuncuka 1ecHOro N04YBo0Opa3oBaHusl.

40. ITouBbl JecHbIX JaHAMA(PTOB PaA3IUYHBIX OYBEHHO-OMOKIMMATUYECKUX IMOSICOB U MX
HKOJIOTHYECKUE (PYHKITUH.

41. IlogkucneHue no4s — raodanbHas SKoJoruueckas npoodiaema.

42. AHTPOTIOT€HHBIE TIPOIIECCHl COBPEMEHHOTO COJICHAKOIIJICHUS B TIOYBAX.

43. OnycThIHUBAaHUE MTOYB —OCTpEeIIas IKOJIOTUYecKas mpobdema.

44. YepHo3eM — «11apb» MOYB.

45. Camble TJI0JJOPOJIHBIE [TOUYBBI MUPA U UX IKOJIOTMUYECKAs POJIb.

46. [1ouBbI MyCTHIHB: UX MPOILIOE U HACTOSAIICE.

47. Camble qpeBHUE TTOYBBI MUpA U UX reorpadusi.

48. Ponb TOYBOOOPA3YIOMIUX MTOPOJ] B TOYBOOOPA30BAHUN

49. CtpykTypa, GYHKIITMOHUPOBAHUE U IBOJIOIUS CUCTEM OMOTEOIIEHO30B

50. [TouBa, 6mocdepa u xu3Hb Ha 3emIie.

51. buoreoxuMu4ecKme acreKkThl TyMycoO0pa30BaHUs U IJI0OJOPOIUS TOYB.

52. Dkonoruueckue TPOOJIEMbI, BBI3BAHHBIC AHTPOIOTCHHBIM BO3JICHCTBHEM HA IMOYBCHHBIN
MOKPOB.

53. [ouBeHHBII TOKPOB KIMMATHYECKOW 001acTH (T'yMHIHOH, CEMUTYMUIHON M CEMHAPHIHOM,
apuJIHOM — MO BBIOOPY) Kak CHCTEMA.

54. DBoIOLMS MIOYB U TOYBEHHOTO TTOKPOBA 3eMJIH.

55. [TouBa —«3epKayio ¥ mamsATh JaHAmadTay.

56. ITouBa — xak akTop nuddepeHuanum pacTUTSILHOCTH.

57. buoreoxuMuyeckue OCOOCHHOCTH TeHe3uca IMOYB M IOYBEHHOro MOKpoBa WpkyTckoi
o0nacTu.

58. IlouBa — Kak pe3ynbTaT CyMMapHOTO B3aUMOJICHCTBUS (haKTOPOB MOUYBOOOPa30BaAHMUS.

59. INouBa Kak mpeacTaBUTENH 0CO0OTO Kilacca MPUPOIHBIX OMOKOCHBIX CHCTEM.

60. buoreoxumust moYBooOpa3zoBaHus 1 GOPMHUPOBAHUE COCTABA TTOYB.

61. Murpanus BemecTB B mo4Be u (GopMUpOBaHUE IIOYBEHHOTO MTPOdHIIs

62. 'eoxumuyeckue 6apbepbl 1 MOP(HOIOTHS ITOYB.

63. [puknagHas OMOTEOXUMUS: OMOTEOXMMHUYECKHE AHOMAJIMH M OMOTEOXMMHUYECKHA METO[
MOMCKOB PYIHBIX MECTOHAXOXICHUH.

64. buorecoxumudeckass TpaHCPOpMaIUsl MHUHEPATBHBIX M OPraHUYEeCKHX COCIUHCHWH B
nenocdepe.

65. PenuKTHI 510X IpeBHETO TOYBOOOPA30BAHHS.

BOl'[pOCbI AJISl MOATOTOBKH K KOJUVIOKBHUYMaM

Paznen 1. OCHOBbBI BUOTEOXUMHWNU KAK HAVYKWU. POJIb B.M.BEPHAJICKOT'O U
I[PYFI/IX YUEHbLIX B PAZBUTHUN HAYKU BUOI'EOXMMHUN
KakoBo ocHOBHOe 3HaueHue ujei u 3akonoB B.M. Bepraackoro o »xuBoMm BemiecTse?
* B yewm B.U. BepHaackuil Buien 0CHOBHYIO POJIb dKUBOT'O BelllecTBa?
» Kakue OCHOBHBIE TTPEANOCHUIKH BOZHUKHOBEHHUS HAYKU OMOT€OXUMUN?
= JlaliTe onmpenenenue MOHITHs <Ouocdepa>.
= Kakue OCHOBHBIC 33/1a4y PelIaeT HayKa OMOTreoXuMusi?
= KakoBBI COOTHOIIIEHUSI OMOTEOXUMHUH C TEOXUMUEH, MUHEpalIoTHel, OMOIOTHEH, YKOJIOTHEH,
MMOYBOBEICHUEM U IPYTUMU HayKamu?
= B dyeM CyIHOCTh HAy4HbIX B3IJAJ0B HA LHMKIMYHOCTH MUIPALMM BEUIECTBA IOJ
BO3JICHCTBUEM MPOSBICHUN KU3HU?
= Kakue yueHble BHECIM CBOM BKIAJ B pa3BUTUE OTACIbHBIX HANpaBiICHUH HAyKU
OMOTEOXUMUH
* HasoBuTe NpHOPUTETHBIE HAIIPABICHNU OMOTEOXUMUYECKUX UCCIETOBAaHUIT?
» 716 MOTYT HCIIOIB30BATHCS PE3YILTATHI OMOTEOXUMUYECKUX UCCIICTOBAHMIT?
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» Kakue akTyajgbHbIE OOIIEMHpPOBBIE MPOOJIEMBI PEIIAIOTCS HAa OCHOBE MPUOPUTETHHIX
MPUHIIUIIOB OMOT€OXUMHUU?

= KakoBsl nipejactaBinenns B.M. BepHaackoro o paccestHuu XUMHYECKHX AJIEMEHTOB U (popmax
UX HAaXO0XKJIEHUA?

= Ha3zoBuTe OCHOBHBIE 3aKOHBI OMOT€OXMMUH.

Paznen 2. BUOI'EOXHMMUSA TIOUB. UCTOPUSA CTAHOBJIEHUSA HAVKU. BKIIAJL
PA3JIMYHBIX YUYEHBIX B EE PABBUTUE

e Kakue ydenple BHeCTH 000N BKIIa ] B pa3BuTe bI'X mMo4B ¥ mOYBEHHOTO MOKpOBa?

» Kakoil BKJaJ B pa3BUTHE OWOTCOXMMHHU IMOYBEHHOTO MOKpoBa BHecnu A.M. Ilepenbman,
[lonomapeBa, H.M. basuneBuu, Pomun, CykaueB, M.A. ['na3oBckas B.A. Kosnna,
Jo6posonbckuii B.B.

» Kaxkosa pons B.B. JlokydaeBa B pa3BUTHU OMOT€OXMMHUYECKUX IOAXOJOB B HCCICIOBAHUU
MIOYBEHHOT'0 TIOKpOBa?

= (Oxapaktepuzyite psiabl BeiHOCa 35ieMeHTOB b.b. [lonbiHoBa.

* UYro cnocoOcTBOBAIO MOSIBICHUIO U PAa3BUTHUIO ITOYB Ha 3emiie?

» OxapakTepu3yiiTe OCHOBHBIC KOpPHI BEIBeTpHBaHMA M0 kiaccupukanuu b. b. ITonsiHOBA.

» Oxapaktepusyiite npeacraieHus H.II. Peme3oBa u ap. y4eHBIX O podad Majuoro
OMOJIOTMYECKOT0 KPYroBOpOTa B TOYBOOOPA30BAHUM.

» [IpoananuzupyiTe poJsib MOYBBI B OMOChHEpHOM Mpolecce.

* HazoBuUTE METOJIOJIOTHYECKUE MPUHIIMIBI OMOTC€OXMMUYECKUX HMCCIICOBAHUNA TTOYBEHHOTO
MIOKpOBA.

= Kak Bbl TNOHUMAETE MPUHIMI CHUCTEMHOrO IMOAXOJa B TMPAKTHKE OMOTr€OXMMHYECKHX
MCCJIEI0BAHMM MOYB.

Pazngen 3. BMOKOCHBIE CUCTEMbI BUOC®EPEIL. [IOYBA B UCTOPUU PA3BUTUA
BUOCOEPBI. DK30CDEPHAA POJIb IIOUBEHHOI'O [IOKPOBA

» Kakue nHaubonee ¢yHAaMeHTalbHbIE COOBITHS B UCTOPUM PA3BUTHUS OPraHUYECKOIO MHUPA
IIPOU30LLIN B JOKeMOpuu?

* JlpuBenure mNpUMEpPHl TE€OXUMUYECKOM HEOJHOPOJHOCTH 3EMHOWM KOPBI KakK IJIaBHOTIO
KOMIIOHEHTa COCTaBa OKPY:KaroIlel CpeJibl.

* [lepeuncnure raobanbHble 3K30Cc(hepHbIE PYHKIIUH ITOYB.

=  OxapakTepu3yTe OCHOBHBIE OMOKOCHBIE CUCTEMBI.

» KakoBbl OCHOBHBIE 00I1IME CBOMCTBA OMOKOCHBIX cCUCTEM Ouochepnl?

» OxapakTepu3yiiTe OMOKOCHBIE TeJla KaK JUHAMUYHBIE CUCTEMBI OMOC(EPHI.

* OxapakTepusyiTe pazHO0Opazne OMOKOCHBIX 3KOCHCTEM (JIUTO-, THPO-, A3POOHOKOCHBIX ).

» JlepeuncnauTe ypoBHU OpraHU3aIMM OMOKOCHBIX CUCTEM OHMoChepsl.

* Yro BBl MOXKETE CKa3aTh 00 SHEPreTHKEe U HHPOPMATUBHOCTU OMOKOCHBIX CUCTEM?

*  (OxapaxkTepusyhTe MOYBYy KaK OJHY U3 INIaBHEUIINX OMOKOCHBIX CUCTEM OHnOChephl.

» KakoBO MeCTO MOYBBI B MUTPALIMOHHON cucteme dnochepni?

Paznen 4. BOJIHAS, MEXAHHWYECKAA W OUBUKO-XUMHUYECKAA MUI'PALIA
OJIEMEHTOB. TEOXUMHWYECKUE BAPBLEPBI. TEOXVMUWYECKUWE BAPLEPBI ITOYB

= KakoBbI IPUHUIUIIAAIIBHBIE PA3JIMUKA ITIABHBIX U PACCESTHHBIX 3JIEMEHTOB B 36MHOU Kope?

» [lepeuncnute pacnpocTpaHeHHbIE (POPMBI HAXOXKICHHS DJIEMEHTOB B 36MHOM KOPE.

= JlaliTe oOIpenecrcHue TIEeOXMMHUUYECKUX IapaMeTpoB <KIApK> MU <KIApK KOHILIEHTpauuu>
IIPUMEHUTEIBHO K 36MHON KOpE.

» JlaliTe ompeneneHWe TOHIATHH <TeOXUMHUYECKHH (o>, <reoXxuMHUecKas aHOMAIUsS>
<IreOXHMMHYECKasl IIPOBUHIINI>.

» [lepeuncnute GakTOPHI, BAUSIIONINE HA MUTPAIIUIO DIEMEHTOB.

= JlaiiTe OCHOBHBIE TIOHSATHS MEXaHWYECKUX, (UBUKO-XUMHUYECKUX, OWOTCHHBIX U
TEXHOTEHHBIX 0aphepOB.
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» [lepeuncnaute U oxapakTepus3yiuTe GU3UKO-XUMHUIECKHE Oapbephl.

» Kak ouenuBaercs cornacHo b.b. I1onpIHOBY HHTEHCMBHOCTD BOJHON MUTPallUi XUMHUYECKUX
3JIEMEHTOB?

= KakoBa poOJIb OpPraHO-MMHEPAIBHBIX KOMILIEKCOB B MHIPALMM JJIEMEHTOB B II0YBAX H
naHamadTax.

» KakoB cocTaB U CBOWCTBA ITIOUYBEHHOM BJIark Kak CpPebl MUIPALUU XUMUUYECKUX 3JIEMEHTOB?

Paznen 5. BUOI'EHHA A MUTPALIA XUMNYECKUX 3JIEMEHTOB

* OxapakTepuszylTe OCHOBHbIE€ uepThl <OMOJOIMYECKOI'O KpPYroBOpOTa™> TI'MJIPO3EMHBIX,
aTMO3EMHBIX U JIUTO3EMHBIX [10YB;

» Kak omnpezpensercs OMOJIOTMYECKUH TMapamerp, XapakTepU3YHIOIUH HMHTEHCHBHOCTb
OMOJOrNYECKOr0 MOTJIOUIEHHSI 3JIEMEHTOB?

* Yrto mpencraBisgeT cO00M OMOreOXMMHYECKHH METOJ TOHWCKa MecTopoxiaeHuu pyn? Yro
Takoe OMOreoXUMHUYECKask aHOMaJIHs?

* [IpuBenure npuMepbl OMOr€OXUMUYECKOTO SHIEMU3MA.

* PaccmoTrpute KiIacCH(PHKAIMIO DJIEMEHTOB 10 WHTEHCHMBHOCTM HMX BOBJICUCHHS B
OMOJIOrNYEeCKU KPYTrOBOPOT.

* PaccmoTpuTe BHYTPHUIIOUBEHHBIE OHOr€OXMMHYECKHE IUKIBI Ta30B, OCYIIECTBIISIOIINECS
OaKTepraIbHBIMU CUCTEMAMHU.

* Paccmorpute mouBeHHYIO IU(dEpeHIannl0 TPOoPHUiIs C TOYKHA 3pPEHUS OWOTCOXMMHHU
3JIEMEHTOB.

* Ha3zoBuTte napameTpsl OMOTEHHON MHUTPALMHU 3JIEMEHTOB.

* OxapakTepusyiiTe OHOreoleHO3 KaK 3JEMEHTapHOE 3BEHO B LMKIMYECKOM KPYroBOpPOTE
BELIECTB B CUCTEME «I10YBA-PACTEHUE-TIOPOIbIY.

» KakoBbl MEXaHU3MBI [IOTJIOLIEHUS 3JIEMEHTOB PACTEHUSMH.

» Jlaiite moHATHE OMOPMILHOCTH 3JIEMEHTOB. UTO Takoe K0I(D(UIIMEHT OHOJOTHYECKOTO
HOTJIOLICHMSL.

» [lepeuncnure haKkTOPHI, BIUSIONUINE HA XUMHUECKUI COCTAB PACTCHUN.

» Kak BIUSIOT pacTeHus Ha H0YBOOOpa3oBaHue?

*  OxapaxkTepu3yhTe MOHATHUS «OTX MPOBUHLUU» U «OrX SHAEMHUNY.

bI'X akkymynsiius BEIIECTB B IOYBAX U [IOYBEHHHOM IIOKPOBE.

Paznen 6. BUOTEOXUMHNYECKUWE HUKJIbI 9JIEMEHTOB B ITOYBAX

» KakoBo Ouosornyeckoe 3Hau€HUE <MHKPOIIEMEHTOB>.

* B kakux nmousax npoayuupyercs HanOosbIee koaudectBo CO2?

» Kaxkue 307bHBIE 3JIEMEHTHI Han0oJee aKTUBHO BOBJIEKAIOTCS B OMOJIOTMYECKUH KPYTrOBOPOT U
KakMe SBJISIOTCS HanOoJiee HHEPTHBIMU?

* PaccMoTpuTe BHYTPUIIOYBEHHbIE OHMOT€OXMMHUYECKHE IUKJIBl Ta30B, OCYLIECTBIISIOIIMECS
OaKkTepraTbHBIMU CUCTEMAMHU.

»  (OxapakTepusyhTe MyTH TpaHCHOPMAIMU U aKKyMYJISIIIMM BELECTB B IOYBEHHOM Ipoduie.

* M3noxkuTe NpeACTaBICHUsS O JBYX IJIABHBIX TpPYMNNax CHEIU(PUUECKUX OPraHMYeCKUX
00pa3oBaHUl OYB.

» Kakue 1Be NPOTHBOIOJIOXKHO HaNpaBiIeHHbIE (DYHKIUHM BBIIOJHSIET TyMyC IIOYBBI IIO
OTHOLICHUIO K pacCesTHHBIM MeTayljiam?

= KakoBa oOmas HampaBJIeHHOCTb OHMOT€OXMMUYECKOH TpaHCPOPMALUMU MHHEPAIBHOTO
BEIICCTBA ITOYBBI?

* (OxapakTepu30BaTh MOABWKHOCTH PA3HBIX I'PYII COSAUHEHUM B IMOYBEHHOM MHIPALIMOHHOM
MOTOKE.

* [louemy OOJIBIIYI0O YacCTh UMKIMYECKUX MPOIECCOB MaccooOMeHa, MpPOTEKAaoIuX B
6uochepe, MOXKHO paccMaTpUBaTh Kak OMOreoXuMHYecKre?

» KakoBbl HCTOUHHUKH MOCTYIJICHUS MAaCC XUMHUYECKUX 3JIEMEHTOB, BOBJIEKAEMbIX B IIOYBEHHbBIE
MUTPALlMOHHBIE IOTOKH ?
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=  OxapakTepu3yiTe 0COOCHHOCTH OTX IIUKJIA yTiepoa.

» M3meHsnuch 1u Ha MMPOTAXKCHUUA reoJIOTUYECKOU HUCTOPUHN MACChI yrjicpoJa, BBIBOOAUMBIC W3
rJ100aTBHBIX IIHKIIOB?

» Kakue OMOreOXMMHYECKHUE TTPOIECCHl 00YCIOBIMBAIOT CTPYKTYPY TJI00ATBLHOTO IIUKIIA CEPHI?

» Ha3oBuTE OCHOBHBIE 3BEHbsI INI00ATBHOTO IUKJIIA a30Ta.

» KakoBBbI IVIaBHBIE PA3IUYHsI B CTPYKTYpPE MNI0O0ATBHBIX ITUKIOB MacCOOOMEHA KaJIUs U HATpus?
* B yem 3akiovaercs mpoOiieMa pacrpeieleHus Mace Kalblus B onocdepe?

Pazpen 7. BUOI'EOXUMUNWYECKUE ITPOLIECCBHI B IIOYBAX PA3HbLIX ITPMPOJHO-
KIIMMATHUYECKHNX 30H

» Kakue ¢akropsl 00yCI0BIMBAIOT OMOr€OXUMUYECKYHO 30HAIbHOCTh HA IIOBEPXHOCTH 3eMiIn?
» Kakne akropbl BIUAIOT Ha OMOT€OXMMHUYECKYI0 HEOJHOPOAHOCTH OMochepsl B mIpeaenax
IPUPOIHBIX HOACOB U 30H?

* Yo Takoe 31eMeHTapHas 3KOreocucTeMa U FreOXMMUYECKOE COTIpsKEHHE?

* ConocTaBbT€ MPEACTaBICHUS O MHUHEPAIOro-reOXMMHUYECKONH MPOBUHIMM Tenochepsl,
OMOTreOXMMHYECKOM aHOMAIUU ¥ OMOTEOXUMUYECKOM MPOBUHITUH.

* KakoBbl KOJIHMYECTBEHHbIE MOKA3aTeId OMOMAcChl M MPOAYKTUBHOCTH apKTHYECKUX IOYB U
naHmagToB?

» KakoBbl 6MOre0XUMUYeCKHe 0COOEHHOCTH TYHPOBOI'O IOYBOOOpa30BaHus?

» KakoBbI OCHOBHBIE YEPThI CTPYKTYPHI )KHUBOTO BEIIECTBA OOPEATHHBIX JIECOB?

» Kakoe ryo0anbHOE 3HAaUY€HUE HMEET AaKKyMYJISLUS OPraHWYECKOro BELIECTBA B 30HE
OopeanbHBIX JECOB?

» Kakue 30JbHBIE 3JEMEHTHl B HauOOJbIIEM KOJMYECTBE 3aXBaTbIBAIOTCS B OMOJIOTMYECKUN
KpYroBOpPOT B JIECHBIX OMOILIEHO3aX?

» KakoBblI I11aBHbIE (OPMBI aKKYMYJISLIMM METAJIOB B [IOYBaX OOpeasIbHbIX J1€COB?

» KakoBbI T71aBHBIE MUTPAIIMOHHBIE ()OPMBI METAIIOB B IMPUPOIHBIX BOJAX TOsica OOpeaIbHBIX
U cy0OopeanbHBIX JIeCOB?

» Kakue XuMU4ecKHe 3JIEMEHTHI SBIISIOTCS THIOMOP(HBIMU JJIs1 5KOCUCTEM apUIHOTO Mosica?

* KakoBo cooTHoOlIeHHE Hanbosee pacHpoCTPaHEHHBIX (OpM BOJHONW MHIpAllUU METAJUIOB B
NPUPOJHBIX BOJAX APUAHOTO TI0sica: MPOCTBHIX HOHOB, HEOPTaHMYECKUX W OPTraHMYECKUX
KOMILIEKCOB?

» KakoBbl 6MOreoXuMu4ecKre 0COOEHHOCTH CTEMHOI0 IOYBOOOPAa30BaHUsI?

* KakoBbl OTIMYUTENbHBIE OrX OCOOEHHOCTH TPOIMUYECKHUX I0YB, OTPAXKAIOUIUE UIUTEIbHYIO
HCTOPUIO PA3BUTHS Me10Cepbl TPONMUECKOH CyIn?

» Kakue murpanuoHssle (opMbl METAIJIOB NpeoOlagatoT B PEYHOM CTOKE TPOMHUYECKOTO
nosica?

]

Pasgen 8. HOOC®EPA. TEXHOT'EHE3 M EI'O BO3JIEUCTBUE HA TIOYBBEI.
COXPAHEHUE ITOYBEHHOT'O ITOKPOBA M OXPAHA OKPYXATOILEN CPE/IbI

» [lepeunciauTe OCHOBHBIE MTPOIECCHI MUTPAITUH TSDKEIIBIX METAJUIOB B TTOYBE M B OKPYKAIOIIEH
cpezne. KakoBa poib B 3TUX Ipolieccax *KHUBBIX OPraHU3MOB?

* HasoBure raBHBIE 3aKOHOMEPHOCTH MEPEpacHpEeleseHus TSDKEIbIX METaIOB IpH
OMOreoXuMHUECKOM TpaHChOpMallui MUHEPAILHOTO BEIIECTBA ITOYBHI.

* M3noxuTe TMpencTaBieHHs] O MHHEPAIOTO-TEOXMMUYECKHX TPOBHHIMUAX  MeJ0C(epsl.
[TpuBeauTe MpUMEPHI TPOBUHIIMMA, HA30BUTE UX OTIMYUTEIbHBIE 0COOEHHOCTH.

» KakoB MexaHW3M (UKcalmd W30BITOYHBIX MAacC TSDKEJIBIX METaIOB W OJNM3KUX WM
MOJIMBAJICHTHBIX AJIEMEHTOB B IOYBaX?

» KakoBa poitb OakTepHii B aKKyMYJISIIIAN TSDKETBIX METAJIIOB.

* [Ipoananusupyiite pa3BUTHE BO3CHCTBUS YEJIOBEUECKOTO OOIIECTBA Ha OMOT€OXMMUYECKHE
MPOIIECCH B IOYBAX Ha MPOTSHKEHUH HCTOPHH YEeIIOBEUECTBA.
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* Paccmotpute nedopmanuio riodalbHBIX, PETHOHANBHBIX U JIOKAJTBHBIX OMOT€OXHMHUYECKUX
[IUKIIOB JJIEMEHTOB B TOYBaX B PE3yNIbTaTe MPOM3BOACTBCHHOHN NEATEIHHOCTH YEJIOBEUECKOTO
oOmiecTna.

» Kakue rinoOaibHbIe TIPOOJIEMbI BO3HUKAIOT B PE3YNIbTaTe BKIIOYCHHUS B MPUPOIHBIA ITHKII
yriepona Mmacc CO2 MHAYCTPUATIBHOTO TPOUCXOKICHUS?

» KakoBBI MOCIIEACTBUSI TEXHOTEHHOW SMHUCCUM JIBYOKHCH CEpbl U <KHUCJOTHBIX JOXACH™> Ha
MMOYBEHHBIN MOKPOB?

* Paccmotpure nedopmanuio OHOTEOXMMHUYECKHX ITMKIOB MAacCOOOMEHa TOJ[ BO3ACHCTBHEM
CEJIbCKOXO03SHCTBEHHOTO MTPOU3BOJICTBA HAa MMPUMEPE LUKIIOB a30Ta, hocdopa U Kanusl.

» JlaliTe OIICHKY SIBICHUSM HMMIIAKTHOTO 3arpsi3HEHUS IMOYB Ha TpUMepe o0OpazoBaHUs
TEXHOTCHHBIX aHOMAJIUH TSHKEIIBIX METAJUIOB.

» KaxkoBa npobiema OMOTeOXHMMHUU TTOYB TOPOJCKUX M UHIYCTPHAIBHBIX arjioMeparuii?

Ouenounvie mamepuanvl 013 RPOMENCYMOUHOU ammecmayuu 8 ropme — IK3ameH
Cucrema onenok: nsatubamibHas. OC 3TOro Tuma A0KHBI BBISBISATH CTETIEHb OCBOCHUS
TEOPETUYECKNX 3HAHUN Kak 0a3y ajisi GOpMUPOBAHUS KOMIIETCHIIMA, YMEHHS UX TPUMEHSTH B
CUTYaIUSAX, MOACTUPYIOMINX MPOPECCHOHATBHYIO ACSITEIFHOCTD. a TakXkKe - chOPMUPOBAHHOCTH
3asBJIeHHBIX B 11.3 kommerenmuii: OIIK-3, OIIK-5, OITK-6.

AtTtectanmsi o Kypcy «bHOreoxumus» OCyIIECTBISETCS MPH YCIOBHH 00s3aTE€IbHOTO
nocemieHus 3ansaTuii. Ocoboe BHUMaHHUE YJIEISETCs CaMOCTOSTENBHOM MpopaboTKe maTepuara.
bannbHas cTpyKTypa OIEHKU:

AxTuBHas paboTa Ha JJaOOPAaTOPHO-NIPAKTUIECKUX 3aHATUAX - 10 10 Oamios
Hanuuune nexkuuii v BEINOTHEHUE TPAKTUYECKUX 3aJaHul - 710 5 OamioB
KoHnTtposbHbIe TECTOBBIE pabOTHI (Bcero 6)- 5 6anion
CamocTosiTeTbHOE BRIMOJHEHUE 3aJlaHui 10 BceM paszzaenam. Beero: 30 Gamos.
OTtcyTcTBUE Ha JIEKIUAX ¥ CEMUHAPCKUX 3aHATHIX 0€3 YBROKUTECIBHON MPUYMHBI: MUHYC 5
0aJyTOB U3 00IIIEro peUTHHTA.
Bcero — max 100 6aos.

[IIxana oneHoK:

Otmmuno — 86 -100 GammoB; Xopomo — 71 — 85 VnmomnerBopurensHo — 60 — 71;
HeynosnersoputensHo — meHee 60.

DK3aMeHAITMOHHAsS OI[eHKa MOXKET ObITh BHICTABIICHA HA OCHOBAHHH TIOJYYCHUS B TCUCHHE
cemectpa 70-80 0amioB, B OCTaJbHBIX ClIydasx CTYACHT IOJKEH OyneT Ha BBIOOp MPOUTH
KOHTPOJIBHOE TECTUPOBAHKE 10 BCEM pa3jieliaM Kypca, JIM0O0 ¢aTh 3K3aMeH 110 OHIeTaMm.

IIpuMepHBIH CIIUCOK BONPOCOB K IK3aAMEHY
Pazpen 1. OCHOBbI BMOI'EOXMMHWHN KAK HAVKH. POJIb B.M. BEPHAJICKOI'O U
JAPYT'UX YUYEHBIX B PASBUTUN HAYKU BUOT'EOXMMUN
1. Ilonarue o GMOreOXMMHUH KaK HayKe, ee CBA3b C JPYTMMH HayKaMHu.
2. Vcropust 1 METOJ00THsI OMOreoOXUMHUH. 3ajauyd OMOT€OXMMHUU B COBPEMEHHBIN MEPHO/.
3. BepHajickuii - OCHOBOTOJIO)KHUK OHOTeOXMMHUHU. Pa3BuTHE OHMOTCOXMMHYSCKHUX WJICH B
pabotax B.W. BepHajickoro u Apyrux y4eHbIX.
4. Vcropuyeckasi pojib OTEYECTBEHHBIX U 3apyO€KHBIX YUEHBIX B CO3JJaHUU OMOT€OXUMUU.
Pazpen 2. BUOI'EOXMMMHA II0OUB. MCTOPUSA CTAHOBIJIEHUA HAVKH. BKIIA/L
PA3JIMYHBIX YUEHBIX B EE PASBUTUE.
5. buoreoxumus nous: 00BEKTHI, LIEIH U 33/1a4H, METO/IbI UCCIIEJOBAHUS.
6. Kopbl BeIBeTpHUBaHUS: COBPEMEHHBIC TPEICTABICHHUS W TEOPHH IMPOUCXOXKICHUS, CBS3b C
COBPEMEHHBIM [TI0YBEHHBIM IIOKPOBOM.
7. TlpencraBieHne 0 MaaoM OHOJIOTHYECKOM KPYTOBOPOTE€ M €r0 B3aWMOCBS3U C OOJBITUM
reoJIorn4eckuM. buonoruueckuii KpyroBopoT U moyBooOpa3zoBaHue.
Pa3znen 3. BMOKOCHBIE CUCTEMbBI BUOC®EPEIL. [IOYBA B MCTOPUU PA3BUTUA
BUOCOEPBI. SK30CDEPHAA POJIb IIOUBEHHOI'O ITOKPOBA.
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8. bruokocHble cucTembl, HMX pa3HOOOpasWe, YpOBHM OpraHU3allM, JSHEpPreTHKa,
UH(POPMATUBHOCTb.

9. Pousb sxuBOTO BellecTBa B IeOJOIMYECKONW MCTOPUM PA3BUTHUS MOYB U 3€MJIM B LIEJIOM.

10. OBonronus MOYBOOOpa3oBaHUS B IEOJOTMYECKOM ucrtopuu 3emiu. Bsaumocssasb
9BOJIIOLIUM OMochepbl U Pa3BUTHUS IOYBEHHOT'O IOKPOBA.

11. CtpyKkTypHO-(pYHKIHMOHATBHAS POJIb ITOYB B OMocdepe. Dx30chepHast posib MOYBEHHOTO
IIOKpOBA.

Paznen 4. BO/JHASA, MEXAHUYECKAA U OUUKO-XUMHNYECKASA MUIPALIIA
OJIEMEHTOB. TEOXUMHWYECKHUE BAPLEPBLI. TEOXUMHNWYECKUE BAPLEPBI ITOYB.

12. OOmme 3aKOHOMEpPHOCTH BOJHOW MMIpanuu BemiecTB. llouBeHHas Biara Kak cpena
MUTPAIUU XUMUYECKUX 3JIEMEHTOB.

13. Cpenbl MUTpaIliiy: OKHCIUTEIbHAS, BOCCTAHOBUTEINIbHAS, TJI€€Basi, BOCCTaHOBHTEIbHAsS
CEpOBOJIOPOAHAS.

14.  Mexanuueckass U ¢usuko-xumuueckass Murpanus. DakTopel W yCJIOBHS,
3aKOHOMEPHOCTH MUTPALIUU.

15. ['eoxumuueckuit psa BbiHOCA 311€MEHTOB. [IoHATHE 0 KiTapKax, KJapKaxX KOHIEHTPALUH.
16. Bojanble MUTpPaHTBI, BO3AYIIHBIE MHIPAHTHI, SJIEMEHTBI-OMO(UILIBI, TUIOMOP(HBIE
DIIEMEHTHI.

17.  Mexanuueckue, OMOTEHHbIE U TEXHOT€HHbIE T€OXUMUYECKHE Oapbephl.

18. Ou3NKO-XUMUYECKHE Oapbephl: KUCIOPOIHBIA, CyIb(UAHBIN (CEPOBOAOPOIHBIN),

TJIeeBbIi, KUCIIbIH, UCTIAPUTENbHBINA, COPOLIMOHHBINA, TEPMOAUHAMUYECKUN.

Pa3znen 5. BUOT'EHHA S MUTPALIUSA XUMNYECKUX 3JIEMEHTOB.

19. OO6mue 0coOEHHOCTH OMOTEHHOW MUTpAlMKM 3JIEMEHTOB. Kitlapku >KMBOTO - BeIeCTBa.
bruoduinsHOCTH 371€MEHTOB

20. .DneMeHThl, TJaBHbIE MapaMeTpbl M 00IME 3aKOHOMEPHOCTH OHOT€OXMMHYECKOTO
KpyroBOpOTa BEIIECTB B MPUPOJIC.

21. Koaddumuent Omonornyeckoro moriomieHus 3meMeHToB (KBII). Psaaer Guomormveckoro
MOTJIONICHHUS 3JIEMEHTOB PACTEHUSIMHU.

22. VIHTEHCUBHOCTh ~ MHUTpaniid W OajgaHC OWOQUIBHBIX JJIEMEHTOB B IPUPOJIHBIX U
CEJIbCKOXO03SHCTBEHHBIX JIaH A Tax.

23. buoreoieHos, ero yCTOMYUBOCTh U TUHAMHYHOCTb. bruoreornenornueckre GyHKIIMHN MTOYBBI.
24. YCcTOMYHMBOCTH M TMHAMUYHOCTH OMOTEOIIeH030B cymiH. [loHsATHe 0 manmmadTrax.

25. daktopsl popMHpPOBaHUS IIEMEHTHOTO cocTaBa pacTeHui. [ledurnutHbie U M30BITOYHBIC
DJIEMEHTHI.

Pa3nen 6. BUOI'EOXUMUWYECKHUE UKJIIbI JIEMEHTOB B [TOUBAX

26. MUcrounukwu XUMHUYECKHX JJIEMCHTOB B II0YBaX, OCOOCHHOCTH BBIBETPHBAHUS,
TpaHcGopMaIiii MUHEPAJIOB.

27. OCOOCHHOCTH MHTPAIMH U aKKYMYJISAIINA XHMHUYECKHAX 3JIEMEHTOB B MMOYBE MJIM BBIHOCA 32
ee MpeJiebl.

28. Yrnepon u a3zoT B Omocdepe u mouBax. buoreoxmMudeckue acreKTbl TyMycooOpa3oBaHHsL.
29. buoreoxuMudeckue KpYroBOpOTbl U OCOOCHHOCTH MHUIPAllMd B TIOYBE XHUMHUYECKUX
DJIEMEHTOB: KaIBIIVsI, MarHus, Kajwsl, HATPHSL.

30. Murpanust u aKKyMyJslus COSAMHEHHMH KpeMHe3ema, jKele3a, MapraHila, aJlOMUHUS,
docdopa.

Paznen 7. BUOTEOXUMUYECKUE ITPOLUECCHI B ITOYBAX PA3HBIX TMTPUPOJHO-
KIIMMATUYECKHNX 30H.

31. IlpodunpHas nuddepeHnuanms B pacupeeieHud XUMUYECKUX SJIEMEHTOB DPAa3HBIX THUIIOB
MOYB.

32. buorexMMH4YeCKHe acleKThl JJIEMEHTApPHBIX TOYBEHHBIX IMPOLECCOB (CHAJUTHTH3AINH,
BBIIIICIIAYNBAHNS, OOBI3BECTKOBBIBAHUS, OCOJIOJICHUS, 3aCOJICHUS, aTb()eryMycoBOIo, IJIEEBOTO

u ap.).
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33. OpranoMuHepaJIbHbIE KOMIUIEKCHI, UX MHIpAIlMOHHAs CIOCOOHOCTh W POJb B IOYBAX
TYHJPOBBIX, TACKHO-JICCHBIX M CTCIHBIX JIAHAMA(TOB.

34. BbIHOC M aKKyMYJISIIMS JKelle3a, aJIOMHHHS M MapraHiia B IIOYBax »JJIIOBHAIBHBIX U
CyIepaKBaJIbHBIX JAHIIA()TOB.

35. buoreoxumuueckue  (QYHKIMHM  JKMBOTO  BEIIECTBA:  TIa30Bas,  OKHCIUTCIIbHAS,
BOCCTAHOBUTENIbHAS, KOHIICHTPAI[MOHHAS, OHOXUMHUYECKAs (cuHTE3 W  pa3loKEeHUe
OpPraHMYECKOTO BEIIEeCTBA).

Paszen 8. HOOC®EPA. TEXHOTEHE3 UM EI'O BO3JENCTBUE HA IIOYBBI.
COXPAHEHME ITOYBEHHOI'O IIOKPOBA 1 OXPAHA OKPVYXXAIOILEN CPE/IbI

36. DHuemuyeckue 00J€3HU U OMOT€OXUMHUYECKHE SHAeMUU. | coXMMUYecKast SKOJIOT S,

37. Buorecoxumuyeckas aKKyMYJISILHS 3JICMCHTOB B ITOYBE. bHoreoXuMmudyeckre IpOBUHITUH.
38. TIpuHIUITBEI OMOTEOXUMUYECKOTO PAOHUPOBAHUS.

39. buoreoxuMHUYeCKHE aHOMAIHH U OMOTCOXMMHUCCKUIA METO]T TIOUCKOB PYIHBIX
MECTOHAXOXKICHU.

40. TexHOreHHBIC HAPYIICHUS OMOTCOXUMHUYECCKHUX ITUKJIOB 3JICMEHTOB B IIOYBaX.

Pa3zpa6orumk:
V2
CTaplIni MPENoIaBaTesb H.A.MapTtbiHoBa
(oamumch) (3aHUMaeMasi TI0JDKHOCTH ) (nHUTIHATBL, paMuUITHsT)

IIporpamma cocraBieHa B coorBeTcTBUM ¢ TpeboBanusmMu PI'OC BO mno HampaBieHuUro
noarotroBku 06.03.02 «I[louBoBenenuey, npoduis: «YpaBieHue 3eMEIbHbIMU PECYPCAMU.

[Iporpamma paccMoTpeHa Ha 3aceAaHnu Kapeapsl
«01» anpens 2026 T.

[Mporokon Ne 1 3aB. kadenpoit i 7a) A.B.JIumtBa

Hacmoswas npocpamma, He Modcem Oblmb 60Cnpouzgeoena Hu 6 Kakou gopme Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomuuxa npozpammol.



