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. HEJIb 1 3AJJAYU TN CHHUTIJIMHBI

Hean: dopMupoBaHue y CTYACHTOB TINIYOOKHX 0a30BBIX TEOPETUYECKHX U IMPAKTHUYESCKHX

3HaHHﬁ B O6HaCTI/I XUMHUHU II04YB, HCXOOAd H3 €€ I[OCTI/I)KCHI/Iﬁ B IOCJIICAHUEC T1O0AbI MU €€

MPaKTUYECKOW 3HAYMMOCTH Ui 4YesoBeka. [loaroroBka croenuaaucToB B 00JacTH

TGOpGTH‘IGCKOﬁ nu HpHKHaHHOfI XUMHUHU TII04YB, BJIAJCHOIINX COBpeMeHHBIMI/I MEeToAaMH

HCCJICIOBaHMM, CITOCOOHBIX HCIIOIB30BaTh IMOJIYYCHHBIC 3HAHHMS B 00JIACTH XMMHH IOYB JIJIS

peIIeHUs] COBPEMEHHBIX TTOYBEHHO-IKOJIOTHYECKHUX TTPOOIIeM.

3agaun:

L] IIO3HAKOMUTH CTy,IIeHTOB C OCHOBHBIMHU IIOHATHUAMU U TepMI/IHaMI/I, CyH_IeCTByIOH_[I/IMI/I B
XUMHUHU TIOYB, U3YYUTh MEITOXUMUYCCKYIO POJIb JIEMEHTOB M COCIUHECHUNH B ()OPMHPOBAHUH
IIOYBCHHBIX HpOI_IeCCOB U I'€HC3HCa II0YB B II€JIOM, IIO3BHAKOMUTLCA C HGKOTOpBIMI/I METOJaMHU
WCCIIEIOBAHMS, UCTIOJIB3YEMBIMU B XUMHH MOYB, HAYYUTHCS HHTEPIPETUPOBATH MOJTYUECHHBIE
JAHHBIC C TOYKHU 3PCHHSI TIOYBOOOPA30BAHUS M AaHTPOIIOTCHE3A.

® OCBOCHHME 3HAaHWH 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OCHOBHBIX THIIOB TOYB, HX
CBOMCTBAaX, XHWMHYECKOM CYIIHOCTH JWHAMHUYECKUX IIPOILECCOB, OOECIECYMBAIOIINX
MHOrooOpasue uX (YHKIMHA B NPUPOJE, TEHETHYECKHX MEXaHW3Max (HOPMHUPOBAHHS
XMMHYECKUX CBOMCTB IMOYB, a TAaKK€ - OCHOBaX CHCTEMATHKH PA3JIUYHBIX MOYBEHHBIX
COCIMHECHU;

® 3HAKOMCTBO C TMPAKTUYECKMMHU AacHeKTaMHd XHMHHU I[I0YB, BAXXHBIMU [JI1 PEIICHUS
MPOJIOBOJILCTBEHHBIX, IJHEPTETUUECKUX MPOOIIEM, a TaKKe AJIsi OXPaHbl OKPYKAIOIIEH Cpeibl
Y 3JI0pOBbSI YEIIOBEKA;

e (GopMHpOBaHUE yMeHUll W HABbIKOG WCIOIb30BAHMS CTaHIAAPTHBIX XHMHYECKHUX METOJIOB
MCCJIEIOBAHMS TIOYB JJIsl M3Y4YEHUsl MOYBEHHBIX TUIIOB, UX OCHOBHBIX CBOMICTB, a TaKxe -
3HAKOMCTBO C COBpeMeHHI)IMI/I TGOpI/IﬂMI/I U MCTOANYCCKUMU ITOAXOJaMH XUMHUHU ITOYB.

1. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII
JucuunnuHa «XuMUS MOYB» OTHOCUTCS K 0s10Ky 1 «JlMcuumimuHey yaeOHOro IjaHa mo
HanpasyieHuto 06.03.02 «IlouBoBenenue» npodpuib «YIpaBleHUE 3€MEbHBIMU PECYpcaMu» U
ABIseTCS 6a30BOM AMCHUILIMHON, U3y4daeTcs B 4 cemecTpe.
basupyercs Ha 3HaAHUAX, YMEHUSX, HABBIKAX, MOJYYEHHBIX CTYAEHTAMH HA MPEIbIAYIIEM
ypoBHEe 00Opa3zoBaHus (IIKONA, KOJJIEMDK) W aucuuiuiiHax 1, 2 cemectpoB: «['eomorusy,
«Munepanorusi» «Marematuka», «llouBoBenenuey, «Puszuka», «Begenue B mpodeccutoy,
«Xumus, «O0mas U HeopraHuveckas XUMHUS», «AHaTUTHYECKas, Qu3ndeckas ¥ KOJUIOHIHAsS
XUMHUs», «Opranudeckas XuMus», «Teopust U MpakTUKa XUMHUUYECKOTo aHanu3ay, «MeToIuKu
arpoOXUMHUYECKOT0 U arpOdKOJIOTMYECKOr0O MOHUTOPUHTA.
3HaHUS, YMEHUS U HABBIKH, TOJYYCHHBIC MPU TMPOXOKICHUU TUCHUIUIMHBI, OyIyT
UCIIONIb30BaHbl B TMPOIIECCE OCBOEHUSI 0a30BBIX, BapHATHUBHBIX AUCHUIUIMH: «[louBOBeneHUEY,
«"eorpadust mouB», «KaprorpadgupoBanue MOYBEHHOTO MOKPOBa», «IpO3Usi U Jerpajaius
nouB», «ATpoXuMHsL», «Arposkojorus», «buoreoxumus», «YINpaBleHHE T'yMYCHBIM
COCTOSIHHEM TIOYB», «3EMJIEMOJIb30BAaHUE U 3eMJIeyCTpONCTBO», «llouBeHHO-TaHAIIaQTHOE
MPOEKTUpPOBaHUE», «ONTUMHU3ALUS TUIOAOPOAHS TOuYB», MopdoaHanuTHuecKas TUATHOCTHKA
nouB», «ArpomnouBoBenienne», «IlouBa kak OOBEKT SKCHEPTHOW OIEHKU» U JAp., a TAKKe s
y4eOHBIX MPAKTUK 110 ME30MOP(OIOTUN TIOYB, TIO TUTIOJIOTUU TTOYB, U IPYTHX.

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI
[Iporiecc OCBOCHWS AWUCIUIUIMHBI HampaBlieH Ha (opMUpOBaHME KOMIIETCHIINH B
coorBerctBu ¢ ®I'OC BO u OIl BO mno manHomy HampasieHuto noarotoku 06.03.02
«ITouBoBeneHne» MPoGuIL «YIPABICHNE 3eMEIBHBIMH PECYPCAMIIN:
OIIK-3: CnocoOeH ouLeHMBaTb KayecTBO  3€Mejb, IPOBOJUTH  IOYBEHHBIE,
reo00TaHWYECKHE, arpOXUMHUYECKHE W HEOOXOIMMBIE OOCIEeIOBaHMS, W3BICKAaHHS, a TaKXKe
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MPOCKTHPOBATh U OCYHIECTBISATh MEPOMPHUATHS 10 OXpaHE, WCIOJIh30BAHUIO, MOHUTOPHHTY
BOCCTaHOBJICHHIO MTOYB ¥ TIOYBEHHOT'O TIOKPOBA;
OIIK-5: CmocoOeH NpUMEHSITh METOJbI
NpECTaBICHUs TOJIEBOM U JabopaTopHO MH(OpPMALUHU, HABBIKK PAabOTBHI C COBPEMEHHBIM
obopynoBaHrueM B podecCuoHaIbHOM cdepe.

coopa,

00paboTKH, CcHCTEMaTHU3allud W

Ilepeyens MIaHNPYeMBbIX Pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUs] KOMIIETEeHIU

KoMnerenuus

HNuankaTopbl KOMIETEHIMIT

Pe3yabTaThl 00y4eHHUSs

OI1K-3

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

HJIK onk3a

[IpoBOAUT HEOOXOAUMBIE
[OYBEHHbIE, Fe000TaHNYECKHE,
arpoXMMUYECKUE U JPYTHE
HCCIIeIOBAHMS KauecTBa [I0YB

e 3HATh: (byH[[aMeHTaJ'H)HLIe OCHOBbI XMMHNYCCKUX
NMOYBCHHBIX MPOLECCOB, XHUMUYCCKHUC CBOICTBa
OCHOBHBIX DJJICMCHTOB IIOYB W HUX COE[[I/IHGHI/Iﬁ,

BIUSIONIMX  HAa  TEHe3MC,  IUIOJOpOIUE U
9KOJIOTUIECKYIO YCTOHYNBOCTB MOYBEHHOTO
MIOKPOBa, TEOPHIO M MPAKTHKY PETYINPOBAHUS

XMUMHYECKOTO COCTOSIHMSA IMOYB M OXpaHbl IOYB OT
XMUMHYECKOTO 3aTrPSI3HEHHUSI.

e VYMeTb: PEKOMEHOBATH OCHOBHBIE MEPONPUATHS
IO  YIY4YIIEHHI0 XHMHYECKHX CBOWCTB  IOYB,
HOBBIMICHUIO TTOYBEHHOTO TIOOPOINS; YIIPABICHUIO
MNOYBEHHO-XMMHUYECKUMHU MPOIECCaMH B Pa3IMIHBIX
NPUPOJHBIX OHOKIMMATHYECKMX 30Hax Poccum u
Mupa.

e Buajern: HaBbIKAMHM aHAIM3a  PE3YJILTATOB
XUMHYECKUX HUCCIENOBAHUN TI0YB, HAOIIOIEHHM
MOYBEHHO-XMMUYECKOTO MOHMTOPHHTA.
HJIK onk 3.2 e 3HaTh: OCHOBHYIO TEPMHHOJIOTHIO; OOIIHE
OlIEHUBAET KA9ECTBO HAIIPABJIEHUs. ~TEHE3MCa W DBONIONMH  TIOYB,
€CTECTBEHHBIX W HAPYIICHHBIX | XMMHYECKHE 0coGeHHOCTH [POSIBIICHHUS]

3€MCJIb.

3JIEMEHTAPHBIX TOYBOOOPA30BATEIBHBIX POLIECCOB U
UX CBSI3b CO CBOMcTBaMH TMMOYB M (haKTOpamu
NO4B0O0Opa3oBaHusl B (POPMHUPOBAHUH E€CTECTBEHHBIX
1 aHTPOIIOTCHHO-HAPYIICHHBIX IMOYB;

e VYmMmerb:  omopeacnaTb,  aHaJIU3UpOBaTh U
XapaKTepu30BaTh MOP(hOTOTHUECKUH u
TCHETHYCCKUM THII IOYBbI, aaBaTb €€ OCHOBHBIC
Te10-Mop(ho-aHATUTHYECKHE 0COOEHHOCTH,
OTIPEAEIATh 3JIEMEHTAapHbIE I0YBOOOPAa30BaTEIIBHbIC
TIPOIIECCHI, OLIEHUBATh Ka4€CTBO MOYB U 3EMEJIb. .

e Baapers: METOoJlaM1 MOP(OIIOTHIECKOTO
HCCIIEIOBAaHMS W HABBIKAMH OIMCAHMS [0YB; aHAIN3a
MX HKOJIOTMYECKOTO COCTOSIHHMS, YCIOBUI M TPEH/IOB

MOYBOOOPA30BAHHUS
OIIK-5. CriocobeH HJIK onxs.1. e 3Harh: OCHOBBl XHMHUHM TII0YB, 3HAa4eHUE
IPUMEHSATH METOAIBI cOOpa, | Mcronb3yeT MeToAsl cOOpa M | BEleCTBEHHOrO COCTAaBa PasHBIX THIIOB TOYB M HX
06paboTkw, 06paboTku M0JIEBOM U | CBOWCTBA IJI OIICHKH DKOJIOTMYECKOT'O COCTOSIHHUS
CHUCTEMATH3aI[UH KaMepabHOM nHpOpMALNY; | MOYB M BO3MOXKHOCTEH MX MWCIOJL30BAHUS B

MpeACTaBICHUS MOJIEBOU U
nmabopaTopHO
uH(pOpMAaLNK, HABBIKH
paboTHI ¢ COBPEMEHHBIM
000pyIOBaHUEM B
npoQeCCUOHANTBHOM

coepe;

IKCIUTYyaTUPYET 000pyI0BaHUE
B IpoeCCHOHATBHOM cdepe.

XO3SIICTBEHHOM JESITEIbHOCTH YEJIOBEKA.

e VYmMmerh: HCIOIb30BaTh MOJyYEHHBIE
TEOpeTHYEeCKWe 3HaHWA 10 (yHIaMEHTaIbHBIM
paszjenam XUMHM TOYB JUid Ooiee TiyOOKOro
OBJIAJICHUS CMEKHBIMHM JUCLUIUIMHAMU, a TaK K€ B
JanpHEWIleM - TpU HANUCAHUU KypCOBBIX U
JUIUIOMHBIX paboOT; OPHUEHTHUPOBATHCS B HAYYHOU U
y4eOHOI1 TOYBEHHO-XUMHUECKOH JIUTEPaTypE;

e Buajgerb: HaBbIKAMM OLEHKH  XMMMUYECKHX
CBOWCTB M OCOOEHHOCTEH XHMHYECKOTO COCTOSHHS
ITOYB IETMHHBIX, TEXHOTEHHBIX U arpoylaHAnadTos.

HJIK onks.2
CHCTeMaTH3UPYET HOIYYECHHYIO

e 3HaTh: OCHOBBI XHMHYECKOM TEPMOJUHAMUKU
TOYBCHHBIX MMPOHECCOB, MUHEPAJIOTHN U T'YMYCHOT'O




B TIOJIEBBIX M J1a0OPaTOPHBIX
YCIOBUSIX HH(POPMALIHIO.

COCTOSTHUS OYB; OpraHOMHHEPATBHBIX
B3aMMOJCHCTBUI B IIOYBE,

e VYMeThb: OOBSICHATh C TOYKU 3pCHUSA (UIUKO-
XUMHYECKMX  CBOHWCTB TOYB M  IOYBEHHBIX
KOMIIOHCHTOB pa3IMYHbIC XUMHYECCKHE SIBICHUS U
MIPOIIECCHI B TIOYBAX;

e Buaaerb: TEpMHHOJOIHEH, METOJOJOTHUEH U
0a30BEIMH METOIAMH MPOBEACHUS TMOJEBBIX U
nmabopaTOpHBIX  paboT, HaBBIKAMH IIPOBEICHUS
XUMHYECKIX aHalM30B II0YB W HHTEPIPETAINN
MOJYYCHHBIX PE3yJbTATOB Ui PCIICHUS HAyYHO-
MPUKIIATHBIX 3a/1a4.




IV. COIEPKXAHHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM IUCHMIUIMHBI cocTaBiasierT - 144 wyaca, 4 3.e., B TOM 4YHCIIe; ayJUTOpHas Harpy3ka — 64 uaca, KOHTakTHas pabora — 77 uacoB (54%),

camocTosTenbHas pabora - 40 wacoB. M3 Hux peaym3yercss ¢ HUCHOIBb30BAaHMEM 3JIEKTPOHHOIO OOYYEHHsI U JUCTAaHIMOHHBIX 00pa30BaTEJIbHBIX

texHonorui 10 yacos (21% ot ayautopHoit Harpy3ku). @opmMa NPOMe:KyTOUYHON aTTeCTALUHN K3aMCH.

4.1 Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKaz3aHUEM BUA0B y‘leGHLIX 3aHSATHIL M OTBEJEHHOI0 HA HUX KOJIHYECTBA
AKAACMHUYIECCKHUX YaCoB

Ne Pasnes aucuunianHbl/ TeMa = Buasbi yueOHoii padoThI, ®opma TeKyLero
n/H g BKJIIOYasi CAMOCTOSITEIbHYI0 padoTy KOHTpOJIA
@ § < 5 00yYarIuXCs, NPAKTHYECKYI0 OATOTOBKY U ycneBaeMocTu/
= § = < £ TPYAOEMKOCTb (B Yacax) dDopma
S| = % S E KonrakrHas paGoTa npernoaaBares ¢ = NPOMEKYTOYHOM
E S § E 5 00y4auumMucst E é aTrecrauuu
@) 2 s S E Jlekuus Cemunap/ Koncyns- e s (mo ceMecTpam)
= e IIpakTH4eckoe Tanus 3 =
= J1abopaTopHoe = =
3ansTue/ O 4
1 2 3 4 5 6 7 8 9 10
1 Pa3gen 1 Xumus noys, ee pojib © MECTO B COBPEMEHHOM | 4 3.1 2 = 0,1 1
MIOYBOBEJICHUH
Tema 1.1. XuMust IOYB ¥ UCTOPHSI €€ BOZHUKHOBEHUS 1.55 1,0 - 0,05 0,5 VYcrHbI# onpoc,
TectupoBanue, KCP
Tema 1.2. OcHOBHBIE HaNPaBJIEHHUSI COBPEMEHHON XUMHUU 1.55 1,0 - 0,05 0,5 VYceTHbli onpoc,
MIOYB. TectupoBanue, KCP
2 Pasnea 2. [louBa kak reTeporeHHast ¥ MOJIMIMCIIEPCHAS 4 31 2 0,1 1
cucreMa
Tema 2.1 . DieMeHTHBIN U (pa30BbIi COCTAB MOYBEI 3.1 2,0 0,1 1 VYceTHbli onpoc,
JloMamniHee 3aaHue.
Tectuposanue, KCP
3 Pasnen 3. MunepanbHas 4acTb MOYBBI, €€ 4 27.25 10 14 0,25 3
MIPOMCXO0XKICHNE U COCTAB.
Tema 3.1 CoequHeHMs MIETOYHBIX MIETOYHO-3EMETbHBIX 8.55 2,0 6,0 0,05 0,5 JloMaiHee 3aianue,
METAJIJIOB B IIOYBAX. tectupoBanue, KCP
Tema 3.2. CoeqMHEHUS ATFOMUHYSI B TTpo0iieMa 4.55 2,0 2,0 0,05 0,5 JlomaiHee 3a1anue,
IIOYBEHHOH KUCIIOTHOCTH. tectupoBanune, KCP




Tema. 3.3.. CoenuueHus xene3a 1 MapraHia B MOYBax. 6.55 2,0 4.0 0,05 0,5 Jomamnee 3aganue,
tectupoBanue, KCP
Tema 3.4.. CoenuHeHus: KpeMHHUsI B I0YBaX U CTPOCHUE 3.05 2,0 - 0,05 1 YcrHsIl onpoc,,
TJIMHUCTBIX MUHEPAJIOB. tectupoBanue, KCP
Tema 3.5.. MUKPO3JIEMEHTHI U TAKENbIE METAIIBI B 4.55 2,0 2,0 0.05 0,5 Tectupoanue, KCP
1104BaXx. pedepaTsl, Ipe3eHTaIHH,
Pa3gen 4. Opranndeckasi 4aCTh MOYBBI 18.75 8 8- 0,25 2,5
Tema 4.1. Porb 1 hyHKIIMU COCTUHECHUH yIiiepoia B 50 1,0 4.0 VYcrHbI# onpoc,
MoYBax. JlomariHee 3aganue,
TectupoBanue, KCP
Tema 4.2. ['ymycoBbIe KUCJIOTHI TIOYB: COCTaB, CTPOEHHE 255 2,0 0,05 0,5 VYcrHbI# onpoc,
1 CBOWCTBA. TectupoBanue, KCP
Tema 4.3. Oprano-MuHEpaJIbHbIE 1.55 1,0 0,05 0,5 VYeTHbll onpoc,
COEIMHEHHUS B ITOYBAX. TectupoBanue, KCP
Tema 4.4. [Tponecc rymMupuKaul 1 TYMyCHOE 1.55 1,0 0,05 0,5 VYceTHbll onpoc,
COCTOSIHUE TIOYB. TectupoBanue, KCP
Tema 4.5. Teopus U IpaKkTUKa PEryIUPOBAHUS 4.55 2,0 2 0,05 0,5 VYeTHbll onpoc,
TYMYCHOT'O COCTOSIHUS TIOYB Homainee 3ananue,
TectupoBanue, KCP
Tema 4.6. A3ot, Gpocdop u cepa B MOUBEHHBIX MpoIeccax 355 1,0 2 0,05 0,5 VYceTHbli onpoc,
Homainee 3ananue,
TectupoBanue, KCP
Pasneu 5. QU3uMKO-XUMUYECKHE CBOMCTBA II0YBBI 22.8 10. 10 0,3 25
Tema 5.1. [TouBeHHbIe pacTBOPHl. AKTUBHOCTH MOHOB U 4.55 2,0 2,0 0,05 0,5 VYceTHbli onpoc,
coJied B IOYBAax. TectupoBanue, KCP
Tema 5.2. [TornotuTenbHas CIOCOOHOCT OYB U 8.6 4.0 4.0 0,1 0,5 VYceTHbli onpoc,
MOYBEHHBIH NOTJoIaroIuil komiuieke. bydepaocts JomaiHee 3ananue,
MOYB. Tectupoanue, KCP
Tema 5.3. OKHCIUTENHEHO-BOCCTAHOBUTEIBHBIE TIPOIECCHI 4.55 2,0 2,0 0,05 0,5 VYcrHbI# onpoc,
1 PEXKHUMBI B [I0YBAX. TectupoBanne, KCP
Tewma 5.4. [Tokazarenn XUMHUIECKOTO COCTOSTHUS TIOYB. 51 2,0 2,0 0,1 1 Homarnee 3ananue,
tectupoBanue, KCP
JOKJIa/Ibl, IPe3eHTAIINH,
pedeparsl
Uroro: 75 32 32 1 10




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
Pazpen 1 Xumus nous, ee ponb u - |[Tpopabotka Tembr 1.1 (Xumus nous u uctopus ee TectupoBanue Cm.mV
2 MECTO B COBPEMEHHOM BO3HHMKHOBeHMs) ¥ TeMbI 1.2 (OcHOBHBIE HalpaBIeHUs 1 Henens 4 YerHslii onpoc al, 61, 62,
MOYBOBEJICHUU COBPEMEHHOI! XMMUH T10YB.) MUCHM. OTBETHI
KCP
Paznea 2. [Tousa kak ITpopaGorats Temy 2.1 (DneMeHTHBIN U (a30BBIi COCTAB MMOYBHI) VYerHslit onpoc, Cum. . V
reTeporeHHasi U NOJUIUCTIEPCHAs |U IOATOTOBUTHCS K TECTHPOBAHUIO; JomamHee a2, 062,03
2 2-3 Henens 6
cucTemMa 3aganue, KCP.
TectupoBanue
Pasnea 3. MunepasibHas 4acTb IIpopaborats Temy 3.1 (CoenmHEeHNS MIETOYHBIX IIEIOTHO- VYeTHbll onpoc, Cm. . V
MIOYBBI, €€ IPOUCXOXKICHNE U 3eMEJIbHBIX METAJUIOB B IT0OYBaX) U MOATOTOBUTHCS K JIOMaIIHee a2, 062,03
COCTaB. TECTUPOBAHUIO. 3amanne, KCP.
IIpopabortaTs Temy 3.2.( CoequHEHNS aIOMHHUSA U IpodiIemMa TECTUPOBAHUE
MOYBEHHOH KHUCIOTHOCTHU.) TOJTOTOBHTHCS K TECTHPOBAHUIO. Pedepar,
[ToaroroButh oT4eT 1O 7a0. padoTe. JIOKIa-
[Ipopabotats Temy 3.3(CoeauHeHns xKene3a W MapraHia B Mpe3eHTaIus
2 MOYBax), MOATOTOBUTHCA K TECTUPOBAHMIO. [[OATOTOBUTE OTYET 4-6 nenenst 8

o nab. pabote

IMpopa6orars Temy 3.4 (CoeqruHEHHS KPEMHHUS B TOYBAX U
CTPOCHHE TIMHUCTHIX MHUHEPAJIOB) M MOJATOTOBUTHCA K
TECTHPOBAHUIO, ITOJITOTOBUTH MMCHbMEHHBIE OTBETHI.
Ipopabotate Temy 3.5.( MHUKpPO3JIEMEHTBI U TSXKEIbIE METAILIIBI B
nousax). [ToAroTOBUTE KOKIIAA M IPE3EHTALMIO, TIOATOTOBUTHCS
K TecTrpoBaHuio. IloaroToBuTh ordeT no y1abd. padbore




CamocrosiTesnbHas paboTa 00y4aromuXxcs VYuebHo-
METOJUUYECKOe
OneHo4HOE
Cemectp HasBanue paznena, TeMbl . Cpoxku TpynoemkocTs obecreueHue
Bug camocrosTensHOM paboTh CpenCcTBO .
BBITIOJTHEHHS (gac.) CaMOCTOATENBHON
paboThI
Pa3gen 4. Opranmdeckas yactb  |[Ipopabotats Temy 4.1(Ponp n pyHKIIME coequmHeHNH yriepoaa YcTHBI ompoc, Cm. . V
TOYBBI B TI0YBaX), MOJITOTOBHUTHCS K TECTHPOBaHMIO. [I0oAr0TOBUTH OTYET Homamraee al, a2,
1o 1ab. pabore. 3alaHuE, 61, 62,63
IIpopaboraTs Temy 4.2 (I'yMyCcOBBIE KACIIOTHI ITIOYB: COCTAB, TectupoBanue,
CTPOCHHE H CBOWCTBA.), MOATOTOBUTHCSA K TECTUPOBAHHUIO. KCP
IIpopaboraTs Temy 4.3 (OpraHo-MUHEpaIbHBIC
COE/IMHEHUsI B TI04BaX.), MOJIOTOBHUTHCS K TECTHPOBAHUIO,
2 MOATOTOBUTH TUCbMEHHBIE OTBETHI. 8-11 Henenn 10
[Tpopaborate Temy 4.4 (IIponecc rymupukanyy u ryMycHoe
COCTOSIHHE TI0YB.), HOATOTOBUTHCSA K TECTUPOBAHHIO.
[Ipopaborate Temy 4.5 (Teopus 1 npakTHKa PETyIUPOBAHHS
TYMYCHOTO COCTOSIHHS TTOYB), IOATOTOBUTHCS K TECTHPOBAHUIO,
MOATOTOBUTH TMCHMEHHBIC OTBETHI.
IIpopaboraTs Temy 4.6 (A3oT, pocdop u cepa B MOUBEHHBIX
nporeccax), HOATOTOBUTHCS K TECTUPOBAHMIO,
MOATOTOBUTH NMChMEHHBIE OTBETHI.
Paznen 5. ®usuko-xummyeckue |[Ipopabotats Temy 5.1 (ITouBeHHBIE pacTBOPEL. AKTHBHOCTH Homarnee Cm. . V
CBOMCTBA ITOYBBI MOHOB U COJICH{ B MOYBAX.), IIOJrOTOBUTBCS K TECTHPOBAHHUIO. 3ajlaHue, a2, a3, 61,
IToaroToBuTh OTYET 11O J1a0. padoTe TectupoBanue, 62, 64, 65, 66
[Tpopabotats Temy 5.2 (ITornotuTenbHas CiOCOOHOCTh TIOYB U KCP
MOYBEHHBIH MOTJIOMAIIUI KoMIuTeke. bydepHOCTs MoyB. ), JOKJIA/Ibl,
MOATOTOBUTHCS K TECTUPOBaHHIO. [10ArOTOBUTH OTUET MO J1al. IIPE3CHTAINH,
2 paboram. 12-16 nenenu 10 pedepars
[Tpopabotath TeMy 5.3 (OKHCIUTENHEHO- BOCCTAHOBHUTEIHHBIE
HPOLIECCHl U PEXKUMBI B TOYBAX. ), IIOATOTOBUTHCS K
TecTupoBaHuio. [loAroToBUTE OTYeT 1O J1ad. padore.
[popabotats Temy 5.4 (ITokazaTent XUMHYECKOTO COCTOSHHUS
MOYB.), MOATOTOBHUTHCS K TECTHPOBaHUIO. [I0ATOTOBUTH UTOTOBBIH
OTYeT 110 J1ad. pabote
OO6mmit 06beM caMocTOsTENbHON paboThl o muctumrHe (yac) — 40 40

U3 Hux 00beM CaMOCTOSTENBHOM pa6OTH C UCTIOJIb30BAHUEM DJICKTPOHHOI'O 06yquI/151 U TUCTaHIIMOHHBIX O6pa3OBaT€J'H>HBIX

TexHousoruii (dac) - 30




4.3 Conepxxanue yueOHOro MaTepuaJjia
Pazpen 1. XUMHUSA 1104YB, EE POJb U MECTO B COBPEMEHHOM
IHOYBOBE/IEHUMU.

Tema 1.1. XuMusi 104B U UCTOPHS €€ BOSHUKHOBEHUS

[Ipeamer u 3amaum xumuu 1o4yB. OCHOBHBIE HANPABJICHHUS COBPEMEHHOM XHMHH I1OYB.
[Ipeamer, 3agaun XMMHUU TOYB, €€ MECTO B COBPEMEHHOM IMo4BoBeAeHUU. CoaepkaHue u
METOJIbl XUMHUH 1MOYB. POib XMMUU MOYB B peUICHUH BOMPOCOB KIaCCU(PHUKAIUHU, TUATHOCTHKH,
TeHe3uca, MEJMOpalry MOYB U OXPaHbl OKPYXKarolleu cpenbl. Vcronb30oBaHMEe XMMHUM TOYB B
CEIbCKOM XO351CTBE, B IPOMBILIIEHHOCTH, B MEJIULIMHE.

Hctoprsi BO3HUKHOBEHHMS H Ppa3BUTHS XHUMUM M[O04YB. HakoruieHue cBeAeHU U
WCIIOJIb30BAHUE XHMHUYECKUX CPEACTB YJYUYIIECHHUs IIOYB B AHTHUYHBIA MEPHOJ M 3IOXY
BO3pOkIeHMs. Hauano cucteMaTH4ecKux 3KCIEPUMEHTAIBHBIX HCCIIEIOBAHUN' IO XUMUU TOYB.
PazButne xumuu noys B koHie XIX - nepBoii nmomoBune XX Beka. Bkinang B. B. JlokydaeBa B
xumuio mous; paboter [[. M. MeHnneneeBa mo cenbCKOMYy XO03sHCTBY. Pa3paboTka mpobiiem
MIOYBEHHOM KHUCJIOTHOCTH U IIOYBEHHOTO TIyMycCa, CO3JaHUE YYEHUS O MOTJIOTUTEIbHON
crnocooHocTy noyB. dopMHUpOBaHHE XUMHUM MOYB KaK CaMOCTOSITEJIbHON Hay4HOM M y4eOHOI
JUCLHUILIINHBI.

Tema 1.2. OcHoBHble HampaBjJeHHMs COBpeMeHHOW XxumuM mno4B. [IpoGiema
MIOYBEHHOT0 TyMYyCa, XUMHUYECKas TEepMOAMHAMHUKA TIOYB, YYEHHE O MHUKPOIJIEMEHTAX,
MUHEPAJIOTUsl WINCTOU (DpaKIMK, MOTJIOTUTENIbHAS CIIOCOOHOCTh MOYB, KUCIOTHO-OCHOBHBIE U
OKHUCJIUTETIbHO-BOCCTAHOBUTENbHBIE MPOIECCHI, OMOT€OXUMHUS MTOYB. Ponb Ppa3IMYHBIX
VYEHBIX B CTAaHOBJICHHUH W PAa3BUTUU OTICIBbHBIX HAIPABICHUNW COBPEMEHHOW XWMHUM IIOYB.
Pemennie ¢yHIaMeHTaNbHBIX U MPAKTUYECKUX 33]a4 IMOYBOBEICHUS METOJAaMH XUMUU IOYB:
reHe3nca Mo4B, XMMUYECKON MEJMOpAIMH MOYB, MOBBIIICHUS TUIOJOPOAMS U OXpaHbl MOYB OT
XUMHUYECKOTO 3arps3HEHUSI.

Paznea 2. IIOYBA KAK I'ETEPOI'EHHASA U HIOJIMJIUCIIEPCHASA CUCTEMA

Tema 2.1 . DiieMeHTHBI U (pa30BbIii COCTAB NMOYBbI

[TonsiTHE 00 37€MEHTHOM COCTaBe MOYBBI U €ro crneuuduka. ['pynnupoBKH 371€MEHTOB:
MaKpOd3JIEMEHTbI, MHUKPO3JIEMEHTbI, OHOI€HHbIE AJIEMEHTHI, MOP(POOOPA3YIOUINE 3IIEMEHTHI.
OCOOEHHOCTH ~ BJIEMEHTHOTO  COCTaBa  IJIaBHBIX  TUMNOB-NOYB.  TophoB.  BnusHue
IPaHyJIOMETPUYECKOT0 COCTaBa Ha XMMHUYECKHE CBOICTBa MouB. Vcrosnb30BaHUE 3JEMEHTHOTO
cocTaBa s JMArHOCTHKU M Kiaccupukamuu mo4yB. CrocoObl BBIYUCICHHS 3JIE€MEHTHOTO
COCTaBa; MacCOBBIE JIOJIM OKCUOB U 3JIEMEHTOB. MoJb U MOJIbHBIE MPOLIEHTHI. Vcnonb30BaHue
cuctembl CH B xumuu 1ous. MaccoBbI€ 1 MOJIBHBIE OTHOILIEHUS DJIEMEHTOB U X OKCHJIOB.

[TouBa kak MHOro(a3zHas cucreMa. TBepnas, *Kujakas U razoodpasHas (asbl IOYB U KUBas

MmatepHs Kak ocobast (a3a moussl. TBepable (a3bl, UX rinaBHeiue npeacraButend. Kuakue u
razoo6passsie (a3bl B nouBax. OcHOBBI (Da30BbIX paBHOBECUH B mouBa. [IoHATHE 0 XUMUYECKOM
NOTEHIMaje. Y CIIOBHUsS paBHOBECUS MEXIY (hazaMu. DIEKTpUUECKUE CBOMCTBA I'paHUIl pasjena
TBepaast ¢asza - pacTBop. J[BOWHOMN 2JIEKTPUUECKUM CIIOW M AJIEKTPOKMHETHYECKUN MOTEHIIHAI
IIOYBEHHBIX KOJIOUJIOB.

Paznen 3. MUHEPAJIBHAS YACTD ITIOYBbI, EE IPOUCXOXIEHUE U COCTAB
Tema 3.1. CoeanueHus MEJOYHBIX U LIEJ0YHO-3eMeIbLHBIX METAJJIOB B MMOYBAX.
Conep:xanue B mouBax 37ieMeHTOB | rpynnel nepuoanueckoit cuctemsl /| . Menaeneesa.

®opMBl COEMHEHWW Kaldusl W HATpUsl: CUJIUKATHI, CyIbQaThl, KapOOHATHI, XJIOPHUJBI.

Oco0OeHHOCTH TEIOXMMHUHU Kallusi W HATpHsl; UX paclpelielieHHe IO TPaHyIOMETPUYECKUM

dpaxusm, oOMeHHbIE (OPMBI, COJIEBbIE AKKYMYJISIIUH.

Copep:xanue u pacnpeneneHue B mousax snemMeHToB Il rpynmel. Ponbs u pyHKIIMM coemu-

HEHUW Kanblus U MarHus. KapOoHaTHO-KaNbIIMEBOE PAaBHOBECHE U €r0 BJIMSHHE HA KUCIOTHO-

OCHOBHBIE CBOMCTBA MOYBEHHOTO PAcTBOpA. 3aKOHOMEPHOCTH HAKOIUJICHUS KapOOHATOB, CYJIb-
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($aToB U XJOPUAOB LIEIIOYHBIX U IIEIOYHO-3€MEIbHBIX METAJUIOB B MOYBaX. 3aCOJICHHBIE TOYBHI;
npouUIbHOE pacmpeeNieHue colei Kak GyHKITUS HX PACTBOPUMOCTH U BOJHOTO PEKUMA.

Tema 3.2. CoennHeHnsi AJIOMHHHS U P00J1eMa MOYBEHHOH KHCJIOTHOCTH

Copepxanue U pacrpeie]ICHIE ATFOMUHNS B MPO(UIIAX TIAaBHEHIIINX TUIIOB 1TOYB. DOpPMBI
COCIMHEHUIN aTIOMHUHMS. ATIOMOCUJIMKATBI, OKCHU[bI, THAPOKCUABI. B3aumopeiicTBue HOHOB
ATIOMUHMSI C OPraHMYECKUM BELIECTBOM IOYB. PacTBOPUMOCTH OKCHJIOB U THAPOKCHUJIOB
QTIOMUHUS B KHUCJIOW M LIEJIOYHOM cpelax. YCJIOBUS MUTPAIMU U aKKyMYJIALIUUA alIOMUHHS B
noyBax Kak ¢ynkuus pH.

Ponp amomunus B (OpMHUPOBAaHMM U TPOSIBICHUU TOYBEHHOW KHUCIOTHOCTU. Buabl
NOYBEHHOH KucnoTHOCTH. [Ipuposa 0OMEeHHON | TMIPONUTHYECKON KUCIOTHOCTH.

Tema 3.3. CoennHenns kejie3a 1 MAPraHua B No4Bax

Conepkanve M pacrpesielieHHe >Kejie3a W Maprania B mnouBax. JKenezomaprasiieBbie
HOBOOOpA30BaHUsl, 30Hbl aKKyMYJSIIHH jkeie3a. DopMbl COeIMHEHUN Kelle3a B MOYBaX U UX
TpYIIOBOM cocTaB. MuHepaibl I'PYIIBI OKCUIOB W THAPOKCHUIIOB >Keje3a. B3aumopeiicTBue
HMOHOB JKelie3a C OpraHMYeCKHM BEUIECTBOM IIOYBHIL. BnusHHMe coequHEHWI Keie3a Ha
CTPYKTYPY, IJIOTHOCTD 1MOYBBI. COEIMHEHHUS JKelie3a U OKpacKa IMOYBHI.

I'unpokcunabl xenes3a B MOYBaxX, UX PACTBOPUMOCTh M 3aBHCUMOCTh KOHIIEHTPAIIUU Keje3a
B TOYBEHHOM pacTBope OT BenumuuHbl pH. YcnmoBus murpanuu >xene3a B HMOHHOW (opme
KOMIUIEKCHBIX COEAMHEHUN. Y CTOWYMBOCTh COCAMHEHMI Kele3a B mouBax kKak QpyHkuus pH u
OKHCITUTEIbHO-BOCCTAHOBUTENILHOTO  TOTEeHIMaa. @DOpMbI  MHUHEPAJIBHBIX  COCAMHEHUMN
MapraHiia 1 UX yCTOMYUBOCTh B ITOYBAX.

Tema 3.4. CoenuHeHnusi KpeMHHsI B IOYBAX U CTPOEHUE INIMHUCTHIX MUHEPAJIOB

Copepxanuie u pacrpeneicHie KpeMHHS B IIaBHEHIINX THMax 1mo4s. opMbl coemuHeHui
YW KOHIIGHTpAallUs KPEMHHUS B TIOYBEHHBIX pAacTBOpax M BBITSDKKaX. OKCHUIBI KpPEeMHUS U
KpEMHUEBBbIE KHUCIOTHL. Cunukatel. MUrpalnoHHas CIOCOOHOCTh COEAMHEHUN KPEMHHUsS Kak
¢dbynakuust pH 1 cTenenu ruapatanyu.

XUMUSL TIMHUCTBIX MHHepanoB. OCOOEHHOCTHU CTPOEHUS, CTPYKTYpPhl U CBOICTB MH-
HEpAJIOB TPYNI KAOJMHUTA, CIIOJ U THAPOCIIOA, MOHTMOPWJUIOHWTA, MOYBEHHBIX XJIOPHUTOB;
CMEIIIaHHO-CIIOMHbIE MUHEpalbl B Mo4YBax. TpaHchopMaius IIHHUCTHIX MUHEPAIOB MPU MOYBO-
00pazoBaHuH.

[Togxonpl K HM3YyYEHHUIO M ONPEACNICHUIO TJIMHUCTBIX MHUHEpaIOB (PEHTT€HOBCKHE,
TEPMUYECKUE,  DJIEKTPOHHO-MUKPOCKOIIUYECKHE U  CHEKTPO(HOTOMETPUUYECKHE  METObI
UACHTU(DHUKAIIMK ¥ KOJMYECTBEHHOTO aHanu3a). [IpUHIUOBI KCMONIB30BaHUS dSJIEMEHTHOTO
COCTaBa MOYBHI M €€ TPAHYJIOMETPUUYECKUX (paKIHUil 111 OLIEHKH MUHEPAIOTHYECKOTO0 COCTaBa.
BnusiHue oTAENBHBIX TPYII TIUHUCTBHIX MHUHEPATOB Ha (h)U3MUYECKHE CBOMCTBA IMOYB, EMKOCTb
KaTHOHHOTO 0OMeHa, (PUKCAINIO Kalius U aJCOPOIUI0 T'yMYCOBBIX BEIIIECTB.

Tema 3.5. MUKpP03J1eMeHTBI M TSKEIbIE METAJUIBI B I0YBAX

[TonsTHe 0 MHKpOdJIEMEHTaX KaK HWHUIMATOpaxX W OWOaKTHBATOpax OWOXMMHYECKUX
mporeccoB. MHUKpOAIeMeHTH U (hepMeHThl. BakHeillne MHKPOAJIeMEHThl B CHCTEME IMOYBa-
pacrenue: Maprasen, 6op, MoJMOIeH, Me/Tb, IIMHK, KOOANBT, X COJIEpKaHUE U paclpeie]iCHUE B
nouBax. buoreoxumuueckne NpoBUHIMU. DOpMBI COENMHEHHMII MUKPOAJIEMEHTOB B IOYBAX.
[ToaBuxkHBIE (TOCTYITHBIE) COSTUHEHUS MUKPOIJIEMEHTOB, METOJIBI MX OIMPEICICHUS.

Won, ero conepxanue B ouBax u GopMbl CoeIMHeH . OpraHuUecKrue COeIMHEHHS Ho/a B
nmouBax u ux TpaHchopmarus. MICTOUHUKH TOCTYIIEHUST (PTOpa B MOYBBI U TPpaHCHOPMAIIHSI €r0
coenuHeHU. MexaHu3Mbl 3aKperieHus] PTOpHI-HOHA B KapOOHATHBIX MOYBaX. 3HAUEHUS Hoaa
u (Topa I PACTEHHI U )KUBOTHBIX.

[ToctymieHue 1WHKA, KajbIlMs W PTYTH B TouBy. [naBHelimme ¢opmbl COeIMHEHUN
AJIEMEHTOB TOATPYIIIBI IMHKA B TMOYBAaX M WX CBOMCTBA. 3aKOHOMEPHOCTH COPOIMU PTYTH
TBEPABIMU (pa3aMu TTOYBHI.

OneMeHThl moArpynmbl repManus. Cojep’kaHne W HMCTOYHUKH TIOCTYIUICHUS B TOYBY.
TexHoreHHOE 3arps3HEHHE TMOYB CBUHIIOM, (OPMBI €r0 COEAMHEHUN W MPOCTPAHCTBEHHOE



pacrpeieieHue B pailoHe MCTOYHMKA 3arpsi3HEeHUs. MeToJIbl KOHTPOJIS XUMHYECKOIo
3arpsi3HEHUs MOoYB. PexynbTUBaLMA 3arps3HEHHBIX MTOYB.

Pa3znen 4. OPTAHUYECKASA YACTD IIOYBbI

Tema 4.1 Posib n GpyHKIIUYM COeJTUHEHU YIJIepOIa B MOYBAX

MuHepanpHble 1 OpraHMYeCKHE COEIMHEHHUs yriepoja B mousax. J(uokcun yriaepona u
yroJIbHas KHCIIOTA; BIUSHUE [OUOKCHAA YIJIEpOJa Ha KHUCIOTHOCTh I10YB, MHTEHCUBHOCTH
¢dorocunTe3a. KapOoHaThI Kayblusl, MarHus, Kajdus U HATPUS; UX PACTBOPHUMOCTbD, BIUSHHUE Ha
pPEaKLMI0 IOYBEHHOI'O pacTBOpa, (OpMbI aKKyMyssiius KapOOHATOB B IOuBax. BiusHue
KapOOHATOB Ha OKpacKy, (u3MYecKue CBOWCTBA TOYB, (PPAKUIMOHHBIA COCTaB TyMyca.
KapOoHaTHble aKKyMyJsLUM Kak, I€OXHMHYECKHEe Oapbepbl. YTIIEBOJOPOJbl B I0YBAX;
IPOAYLMPOBAHNE METaHa, TaHa, ATWJIEHA. DMHUCCHUS JUOKCHJA yIJepoJia U YIJIEBOAOPOJOB B
atMocdepy, MapHUKOBBIN (D PEKT.

Oprannueckoe BemectBo 1mouyBbl (OBII). OcHOBHbIE TOHSATHS W TEPMHUHBI YYEHHUS O
nouBeHHOM rymyce: CozepxaHue, 3amacbl U paclpeieicHue IyMyca B I0YBaxX IJIaBHEHIINX
TUNOB. BnusHue rymyca Ha Qu3nuecKue M XMMHUYECKHE CBOWMCTBA IMOYB, 3alachl AJIEMEHTOB
nuTtanus. Ponb rymyca B IUIOAOPOAMM NOYB U yCTOMUMBOCTH 3emiienenus. Pu3znonornyeckas
AaKTUBHOCTh TYMHUHOBBIX BemiecTB. [Ipo0ieMbl coxpaHeHHs KauecTBa M KOJIMYECTBA T'ymyca B
oYyBax M ero OajlaHC NMPHU WHTEHCUBHBIX CHCTEMax 3emiieAenus. Posib pa3nuyHBIX YYEHBIX B
Pa3BUTHUU TEOPUU U NpakTUKU n3ydenus OBII.

Tema 4.2. 'ymycoBble KHCJIOTHI IOYB: COCTAB, CTPOCHHE U CBOMCTBA

Homenknarypa, METOIbI BBIICJICHUS, CPABHEHUSI M WUIACHTU(PUKAIMS T'YMYCOBBIX KHCIIOT.
CrpyKkTypHBIE (parMEeHThl T'YMHUHOBBIX KUCJIOT. ['MIPOJIN3 T'YMHUHOBBIX KUCIIOT, aMUHOKUCIIOTHI
U yIJIE€BOJABl TUAPONIM3yeMON dacTu. [J1aBHbIE THUNBI CTPYKTYp HETHIPOIM3YCMOH 4acTu
TYMHUHOBBIX KHCJIOT, UX CBA3b C NPOAYKTaMM paclaja JurHuHa u ¢uuaBoHouaoB. Ilpupona
OKpPAacCKM M OINTHUYECKHE CBOMCTBA I'yMHMHOBBIX KHCIIOT, 3JEKTPOHHBIE CIIEKTPHI IMOIJIOLIEHUS,
Binusaue pH. KoadurmenTs! sxkctuaKnm 1 kKoddurmentsr npetHOoCcTH ['K.

CrpoeHne TymMHHOBBIX KuciaoT. Popmynsl Mucrtepckoro u Jlorunosa, JlparyHosa,
Kacaroukuna, OpnoBa, Komuccapoa. ['mmaToMenanoBble KUCIOTHI U QyIbBOKUCIOTHL. CocTas,
CTPYKTypHBIE€ (pparMeHThI, CBONCTBA.

Tema 4.3. Oprano-muHepaabHbIC COCIHHEHUSI B TOYBAX

Homenknatrypa opraHo-MuHepaibHBIX NPOU3BOJAHBIX. [IOHATHE O TreTepomoJSpHBIX U
KOMIUIEKCHO-TCTEPOIIOJISIPHBIX COJIAX T'YMYCOBBIX KHCJIOT, MX CBOWCTBaX M YCTOMYHMBOCTH.
AnlcOpOLIMOHHBIE  KOMIUIEKCHI TYMYCOBBIX  BEHIECTB: alllOMO- U JKEJE30-TYMYCOBBIE,
KPEMHETYMYCOBBIE.

3aKOHOMEPHOCTH aJICOPOIIMHM I'YyMYCOBBIX BELIECTB IITMHUCTHIMU MUHEpATaMU: MPOYHOCTh
CBSI3M, HeoOpaTHMoOe IOIJIOIIEeHHe, XeMmocopOuus. MHTepnammenspHOoe IOTJIOLICHHE
OpPraHMYECKUX KUCJIOT TIIMHUCTHIMU 'MUHEpAIaMHU.

Tema 4.4. IIponecc ryMmuduKanuu ¥ ryMyCHOE COCTOSIHHE TTOYB.

CymHocTh mpoliecca ryMHUQHUKaluU. YdacThe B Ipoliecce T'yMU(UKAIUU U NPUHIUIIBI
MEXaHU3MOB TpaHC(hOpMallUU JIUTHUHA, OEJIKOB, YIriieBo/10B, Poib pepMEHTOB B I'yMU(DHUKALIH.
OcHoBHble 3Tanbl U MexaHu3Mbl rymuduxamuun no M. M. Kononosoii, b. ®nsiiry, JI.H.
AnexcanapoBoil. Kunernueckas Teopust ryMU(QHKaAIMU. Y4YacTHe MUTMEHTOB MUKPOOPTaHU3MOB
B T'yMycooOpa3oBaHHH. DKOJOTHYECKas poyib F'yMUDUKAIIH.

[loHATHE O TYMYCHOM COCTOSIHMM TIOYB, O I'PYNIIOBOM M ()PAaKIIMOHHOM COCTaBe r'ymyca.
3aKOHOMEPHOCTH HW3MEHEHUs TPYNIOBOrO0 M (PpakIMOHHOTO cOCTaBa ryMmyca B 30HaJbHO-
TeHETUYECKOM psAAy NouB. ['pynmoBoil coctaB rymyca kKak (yHKIHS YpOBHS OHMOJIOTHYECKOM
aKTUBHOCTH II0YB; Iepuoja OHOJOTHYEeCKOW aKTUBHOCTH T1ouB. [lokazarenu rymycHOro
COCTOSIHUS TIOYB.

Tema 4.5. Teopusi u npakTHKa peryJMpoBaHUsA 'YMYCHOI'0 COCTOSIHMSA MOYB
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3aBUCUMOCTh (PPAKIIMOHHOTO COCTaBa TyMmyca OT KHCIOTHO-OCHOBHBIX CBOWMCTB IIOYB,
MUHEPATN30BAHHOCTH IIOYBEHHBIX PACTBOPOB U MUHEPAJIOrMUECKOIo cocTaBa. 3MeHeHue
(bpakIIMOHHOTO cOCTaBa rymyca IIpH U3BECTKOBAHUH U OPOIICHUU.

JluHaMM4YHBIE W YCTOMYMBBIE IIOKA3aTEJM TYMYCHOI'O COCTOSHUS 10ouB. (OCHOBHBIE
MPUHIIMIIBI U [IPaBUIa TyMycO00Opa30BaHusl.

Teopust U npakTUYECKUE NPHUEMBl PETYIMPOBAHUS 3allacoB M KAayeCTBEHHOI'O COCTaBa
rymyca B MOYBaX CEJIbCKOXO3SMCTBEHHBIX JaHAMA(TOB. 3arpsi3HEHUE TOYB OpPraHMYECKUMU
BEIIECTBAMH: YIIIEBOAOPOAAMH, IECTUIMIAMH, (DEHOTaMHU.

Tema 4.6. A3ot, pocop u cepa B HOUBEHHBIX NpoLeccax
4.6.1. CoenuHeHusi a3oTa B HouyBax M HX cBoiicrBa. CojaepkaHue, 3amackl U (GOPMBI
COCIMHEHUH a30Ta B MOYBaX. A30T aMHHOKHCIIOT, aMUI0B, aMHHOCaXapoB. A30T I'eTEPOIHKIOB
1 HETHAPOJIM3YEMbIN («T'YMHUHOBBII») a30T. [ pynmoBoi cocTaB coeAMHEHUH a30Ta.

MunepanbHble COeOUHEHHs a3zoTa. DukcupoBaHHBIM aMmMoHuid. Tpanchopmarus
COEJMHEHUH a30Ta B [IOYBaX; aMMOHU(UKaLus, HUTpUpUKauus u qeHuTpudukanus. Pons azora
B rymupukanuu. Mobunuszanus 1 UMMOOMIIM3ALIUS a30Ta.
4.6.2. CoeauHeHMsi a30Ta B IOYBaX M MX CBoOiicTBa. MuHepaibHble M OpraHHYECKUe
coequaenusi ¢ocdopa B mouBax. ['pymmoBoii coctaB ocdaroB. PactBopumocts (ocdaron
KaJbllus, >Kese3a, amoMuHus; BiusHHMe pH. @ocdaTHbl NOTEHIMAN M MOTEHLUAIbHAS
OydepHas cnocoOHOCTH MOYB MO OTHOIIEHHIO K (ocdopy. [lornomenne aHMOHOB MMOYBaMHU;
xemocopO1us pocdaros.
4.6.3. Coeaunenusi cepbl B MOYBaX M UX cBoiicTBa. POPMBI COCIMHEHHI CEPhI B MOYBAX.
Cepa opraHn4eckux coelMHEHH; (POpMBbI COEAMHEHUI Cepbl B 'yMYCOBBIX BEILIECTBAX.

Cynb¢haTsl MIETOYHBIX U MIEIIOYHO3EMETbHBIX METAIJIOB; YCIOBHUS M 3aKOHOMEPHOCTH HX
HaKOIUJICHUs B MoyBax. ['MIc B 1MoyBax, ero pacTBOPUMOCTh, BIMAHUE HAa (PU3UKO-XMMUYECKHE
CBOICTBa [10YB U HCIIOJIb30BAHUE AJI MEIMOPALIMU COJIOHIIOB.

CBoiicTBa 1 ycI0BHS HAKOIUIEHUS CYlb(UI0B B mouBeHHOM npoduiie. CynabdaT-penyKuus
B TIOYBAaX M TEOpHUs OHOIIOTUYECKOTO TPOUCXOXKIEHHS conabl. [loTpeOHOCTh KyJIbTYPHBIX
pacTeHuii B cepe.

CepHOKHCIIOTHOE 3arpsi3HEHUE I0YB 3a CUET aTMOC(EpPHBIX BBINAJACHUN U JOOBIUM IO-
JIe3HBIX MCKOMaeMbIX. Vcronb30BaHue CepHOIl KUCIOTHI U CyIb(paToB Keje3a Uil MeTuopalnuu
COJIOBO-3aCEJICHHBIX ITOYB U COJIOHIIOB.

Paznen 5. PU3UKO-XUMHUUYECKHUE CBOVICTBA IOYBBI

Tema 5.1 IlouBeHHBIE pacTBOPbl. AKTUBHOCTH HOHOB H €0JIeii B O4Be

[TouBeHHbIE PacTBOpPHI: MOHATHE, CIOCOOBI BblIEAeHUS U n3ydeHHs. COocTaB MOYBEHHBIX
pactBopoB. CBOOOJHBIE MOHBI, HOHHBIE Tapbl U acconuarbl, CrocoObl BBIPAKEHUS
KOHIICHTPALUU U COCTaBa IIOYBEHHBIX PACTBOPOB.

AKTHBHOCTH MOHOB U COJIEH B IOUBaX. AKTUBHOCTH MOHOB KaK AMATHOCTUYECKUI IIPU3HAK
IIOYB M KaK I0KA3aTeNb JOCTYITHOCTH PACTEHUSIM JIEMEHTOB ITUTaHUS.

KanuiiHblif moTeHman u 1MarHocTuka cooHuoB. [loTeHnansHas OydepHas cliocOOHOCTb
[IOYB 1O OTHOIIEHWIO K Kanuto. [loHATHE O MOHHON cuie pacTtBopa M Kodd¢uimeHTax
AKTUBHOCTH HOHOB ILEJIOYHBIX U IIEIOYHO-3€MEIbHBIX MeTauioB. OmnpeneneHne akKTUBHOCTU
MOHOB C IIOMOUIBIO HOH-CEIEKTUBHBIX 3JIEKTPOOB.

Tema 5.2. IlorjoTurejibHAsi CIHOCOOHOCTL NOYB M MOYBEHHBIN IOTJIOIIAIOLIHIA
koMIuIekc. BydepHocTs mous

HNonooOMeHHast crmocoOHOCTh TouB. KpaTkas HCTOpHS H3y4eHHs] MOTJIOTHTEIbHOM
.CITIOCOOHOCTHU TMOYB. Buabl mOrinoTuTenbHOi criocoOHOCTH MOYB 1o ['eapoiiiy: MexaHuueckas,
¢du3nueckas, OuogornuecKas, XuMudeckas u Gpu3nko-xuMudeckas. II04BeHHBIN TOTTIOMAOIINI
KOMIIJIEKC: COCTaBIIAIOIINE KOMIIOHEHTBI ¥ aKTUBHBIE LICHTPHI.
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Emkocth katnornHoro oomena (EKO) u ee 3aBUCHMMOCTB OT pojia HACHIIIAIONIET0 KaTHOHA U
peakiuu cpenst; Meroas! onpenenenust EKO. CocraB ooOmenHbix katroHoB M EKO rnaBHemmx
THUIIOB MOYB.

Brnusinue MuHEpasorMueckoro cocrtaBa M COJACpPKAaHUS OPraHUYecKOro BeIIecTBa Ha
ypoBan EKO. BrusHue 0OOMEHHBIX KaTHOHOB Ha cBoicTBa mouB. OOMEHHBIC KAaTHOHBI W
oOMeHHbIe oOcHOBaHUA. CTeleHb HACBHIIIICHHOCTH MIOYB OCHOBaHUAMHU. [{0J11 0OMEHHOTO HATPUS B
cocTaBe OOMEHHBIX KAaTHOHOB M HCIIOJIb30BAHUE JIHA AMArHOCTUKH COJIOHIIOB. KaTnOHHBII
oOMeH u afcopOuus. 3aKOHOMEPHOCTH KaTHOHHOTO oOMeHa. M30TepMbl U KMHETHKAa MOHHOTO
obmena. [TormomneHne aHNOHOB TIOYBOM.

[Tonsarue o 6ydepuoctu nmous. Buasr 6ydeproctu mous. KucnorHo-ocHoBHast OydepHOCTh
MOYB U METOJbl ee ompeneieHus. TeopeTHyecKrue OCHOBBI HM3BECTKOBAHHS KHCIBIX IMOYB U
pacyer J103 U3BECTH.

Tema 5.3. OKHCIMTEIBLHO-BOCCTAHOBUTEJIbHBIE MIPOLECCHI U PesKMMbI B IOYBAaX

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIA MOTEHIMAT TIOYBbI, METOJbl €ro OIpEACIICHHUS.
VYpaBuenue Heprcra. VYpoBHM ©  Tpeienbl  KojieOaHWUN  BEIMYMH  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHOTO MOTEHIMANa B mouyBax. [loTeHUuanm-onpenensione CUCTEMbl B MOYBaX
HOPMAJIBHOTO YBJIQKHEHHUS. Y4YacTue BOJABI B OKUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIIHSIX.
Pa3Butrie  BOCCTAHOBHUTENBHBIX IPOIIECCOB B  MEPEYBIAKHEHHBIX IIOYBAX: BIIUSHUE
OpPraHMYECKOTO BEIIECTBA U POJIb MUKPOQIIOpHL. BiHsHHE OKUCIUTENHFHOrO MOTEHIMAla Ha
COCTMHEHUS JKeJie3a, MapraHiia, cepbl, a3ora, gocdopa.

I'eTeporeHHOCTH OKHCIUTENBHOTO COCTOSAHUS TouBbl U auHamuka OBII. 30HbI pa3BuTHS
YCTOMYMBBIX, HEYCTOMYUBBIX U TEPEXOTHBIX OKHCIUTEIbHBIX, BOCCTAHOBUTEIBHBIX PEKUMOB.
['pynnupoBKH MOYB MO XapakTepy OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEXUMOB. BrusHue
OKHCITUTEIBHOTO COCTOSIHUS Ha IIOJOPOJME TOuYB. METOAbl PEeryaupoBaHUs OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEKUMOB.

Tema 5.4. [loka3zaTejim XMMHYECKOT0 COCTOSIHUS TIOYB

[ToHsTHE O XMMHUYECKOM COCTOSIHMH MouB. CHcTeMa moka3aTesield XUMHUIEeCKOT0 COCTOSHUS
nouB. Homenknarypa, eAuHUIBI W3MEpeHMs, CUMBOJBI. [lokazaTenn CBOWCTB, MOKa3zaTenu
HAIpPAaBIEHUSI U CKOPOCTU MOYBEHHBIX MPOIEcCOB. VIHTEHCHUBHBIE U YKCTEHCUBHBIC TOKA3aTElH.
YacTHbIEe CHUCTEMBI OKa3aTeNEH.

YpoBHU MOKa3aTeNel XUMHUUECKOTO COCTOSHMS MouB. [lo1X0/abl K ONTUMH3ALMKA CBOMCTB
MOYB M ONTHUMAaJbHBIC YPOBHHU IOKa3aTelIeH MX XMUMHYECKOro cocTosHus. CTaHmapTu3anus B
o0nacT XMMUU W aHanu3a NoyB. [IpUHIMNBI U METOAB HMHTEPIPETAlMU JaHHBIX aHAIHU30B
XMMHYECKHUX CBOMCTB MOYB U BblJIadya peKoMeHJalunil. [I0uBEeHHO-XUMHUYECKNIA MOHUTOPHHT .

4.3.1. IlepeyeHb CeMHHAPCKHUX, NIPAKTHYECKHUX 3aHATHI B J1a00paTOPHBIX padoT

Ne
/1

Ne pazgena u HaumenoBanue ceMuHapos, TpynoeMkocTsb O11eHOYHBIE CPECTBA dopmupyem
TEMBbI JUCLIHII- MPaKTHYECKNX M JIA0OpaTOpHBIX | (Jachl) bIe

TuHEI (Monyis) | pabor Bcero W3 HUX KOMIIETEH-
9acoB HpaKTH- U1
Yyeckast
TOJro-
TOBKa

Paznen 1 - -
XuMus 1ouB, €
pOJIb U MECTO B
COBPEMECHHOM
TTOYBOBEJICHUH

Tema 1.1. - -
XWMUsS TT0YB U
UCTOpHUS €€
BO3HHUKHOBEHMUS

Tema 1.2. - -




12

OcHoBHbIE

HAIpaBJICHUS
COBpPEMEHHOM
XUMUH TTOYB.

4, Paznen 2. JlomaniHee 3aganue,
[TouBa xax tectupoBanue, KCP
TeTepOrCHHAS U
MOJIUTUCTICPCHA
ST CHCTEMA

5. Tema 2.1 . VYerHBIi onpoc,,
DOneMeHTHBIN 1 tectupoBanmne, KCP
(hazoBsIit MMMCbMEHHBIC OTBETHI
COCTaB ITOYBBHI

6. Pasnen 3. 14 14 TectupoBanne, KCP OIIK-5
MunepanpHas pedepartsl, UKok 5.1.
JacTh ITOYBKI, €€ NIpEe3eHTaLNH, UKok 5.2.
MIPOUCKOXK-

JIEHUE U COCTaB

7. Tema 3.1 IIpakTnyeckas padora Nel: 6,0 6,0 Omnpoc. OIIK-3
Coeaunenus Omnpenenenne EKO mo metony E. Otuer mo J1ad. padbote U Konks.1.
MIETOYHBIX B. booko—/I. JI. Ackunazu— C. TectupoBanue NKorxk 3.2.
IeJIOYHO- H. Anemmna - OIIK-5
3eMeJIbHBIX W/1Kork 5.1.
METaJIJIOB B NKorxk 5.2.
MOYBaX.

8. Tema 3.2. IIpakTHyeckas padora 1 2,0 2,0 Ompoc. OIIK-3
CoenquHeHUs Onpenenenue pH BoIHBIX U Otuer o 1ab. pabote UKomks 1.
ATIOMUHUS U COJIEBBIX CYCIIEH3UH U3 MOYB TectupoBanue N Kork 3.2.
npobiema CTEKJISIHHBIM 3JIEKTPOJIOM. OIIK-5
HOYBEHHOM W/IKonk s.1.
KHCIIOTHOCTH. N/IKork 5.2.

9. Tema. 3.3.. IIpakTuyeckas padora 2 4,0 4.0 Ompoc. OIIK-3
Coeaunenus OmnpeneneHue moABM>KHOTO Otuer mo n1ad. padbote N Korks3.1
Kenesa u )kenesa no Tammy TectupoBaHue N Konk 3.2..
MapraHia B
MOYBax.

10. Tema 3.4.. - -

CoeauHenus
KPEMHUS B
MOYBax U
CTpOCHHUE
TJIMHACTHIX
MHUHEPAJIOB.

11. Tema 3.5.. Hpakruyeckas padora 3: 2,0 2,0 Omnpoc. OIIK-3
MukposnemenT | [loaroroBka qokiiagoB- Otuer o 1ab. padbote WIKomnxk 3.2.
Bl B TSOKEITBIC Mpe3eHTAINH 110 TectupoBanue
MeETaJljIbl B MuKpo3aemenTaM, TM u ux ponu Joxnansr-ipesenramuu | OITK-5
[0YBaX. B IIOYBE. N/IKork 5.2.

12. Pasnean 4. 8- 8-

Opranunyeckas
4acTh MMOYBBI

13. Tema 4.1. Pois | IIpakTuyeckas padora 4: 40 4.0 Ompoc. OIIK-3
1 QYHKIIH Omnpenenenne o0IIETo yriepoa Ortuer o n1a6. paboTte N Kork 3.2.
COEIMHEHUI IIOYBBI METOAOM TrOpuHa TectupoBanue OIIK-5
yriieposa B NIKonk s 1.
[0YBaX. N/IKornk 5.

14. Tema 4.2.

I'ymycoBsle

KHCJIOTHI TIOYB!
COCTaB,
CTpOEHHE H
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CBOMCTBA.

15. Tema 4.3.
Opraso-
MHHEpaJIbHbBIE
COE/IMHEHUS B
MOYBaX.

16. Tema 4.4.
[Iponecc
TyMUpUKAIHA U
TYMYyCHOE
COCTOSIHHE
TIOYB.

17. Tema 4.5. 2 2 Omnpoc. OIIK-3
Teopus u Ortyer no 1a6. padore | MAKomxs.1.
MIpaKTHKa TectupoBanue
peryaupoBaHus OIIK-5
YMYCHOT'O NKorm s.1.
COCTOSIHHS W/IKork 5.2.
TMIOYB.

18. Tema 4.6. Azor, | [IpakTuyeckas padora 5: 2 2 Omnpoc. OIIK-3
¢docdop ucepa | Onpenenenue Jerko Ortyer no na6. padore | UKonk 3.1.
B MTOYBEHHBIX rugaposmyemoro dochopa TectupoBanue N Kok 3.2.
mporeccax MeToaoM Kupcanosa/Mavuruna/ OIIK-5

Yupukosa ( B 3aBUCUMOCTH OT W/IKonk s.1.
THIIA IOYBBHI) N/IKornk 5.

19. Pa3znea 5. 10 10

®uznko-
XIUMHYECKHE
CBOMCTBa
TTOYBHI

20. Tema 5.1. IIpakTHyeckas padora 6: 2,0 2,0 Omnpoc.

[TouBenHsbIC KauectBeHHOE OTIpeneneHe Otuer o 1ab. pabote
pacTBOPBLL. cojeif BonHOM BRITSKKU. Cyxoif TectupoBanue
AKTHBHOCTH ocTaTok cofeit. OnpeneneHue

HOHOB U COJIEH | ILEJIOYHOCTH.

B I10YBaX.

21. Tema 5.2. IIpakTnyeckas padora 6.: 4,0 40 Ompoc. OIIK-3
ITornoturens- OnpeneneHue KUCIOTHO- Otuer no 51ab. pabote Ko 3.1
Hast croco0- OCHOBHO# Oy(epHOCTH MOYB TectupoBanue N Kork 3.2.
HOCTb IIOYB U MeTo10M AppeHuyca OIIK-5
HOYBEHHBIH NKonk 5.1,
HOTJIOIAKOIIHI NKonk 5.2.
KOMILIEKC.

BydeprocTts
MIOYB.

22. Tema 5.3. Hpakruyeckas padora 8.: 2,0 2,0 Omnpoc. OIIK-3
OxucnutensHo- | OmpeneneHne OKUCIUTENBHO- Otuer no 11ab. pabote N Korx31.
BOCCTAaHOBUTEJIb | BOCCTAHOBUTEIBHOTO MTOTCHIIMAIA TectupoBaHue NKorxk 3.2.
HBIE TIPOLIECCHl | TIOYB. OIIK-5
U PEKUMBI B NAKor s.1.
MOYBax. N/IKork 5.2.

23. Tema 5.4. IpakTuyeckas padora 9: 2,0 2,0 Omnpoc. OIIK-3
ITokazarenu OO06muii OTYET MO JTA0OPATOPHOMY Ortuer o n1a6. paboTte N Korks.1
XUMHUYECKOIO IIPAKTUKYMY. - TectupoBanue UKok 3.2.
COCTOSIHUS OIIK-5
MOYB. NKonk 5.1,

N Komx 5.2.
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4.3.2. IlepedyeHb TeM (BONMPOCOB), BLIHOCMMbIX HA CAMOCTOSITE/IbHOE M3Y4YeHH e CTyIeHTAMU
B paMKax camocTosiTeqbHoi padorsl (CPC)

Ne Tema 3ananue ®opmu NJaK
HEA. PYEMEIC
KOMIICT
CHIINU
Paznen 1 Xumus
1 TIOYB, €€ POJIb 1
HEICT | mecTo B COBpEMEH-
A HOM IIOYBOBEIEHNH
Tema 1.1. Xumus IMpopabotka Bompoca wucTopud Bo3HMKHOBeHWst u | OIIK-3 N Korxs.1
II0YB U UCTOPUA €€ pa3Butud XxuMuM 1ouB. Hakomnenwe  cBeneHMl U U Konk3.2
BO3HHUKHOBEHUS HCTOJIb30BaHUE XUMHUYECKHX CPEACTB YJIYYIICHHUS TOYB B
AQHTWYHBIM TepuoJx | dmoxy Bo3poxneHus. Hauano | OIIK-5 U Kork 5.1
CHUCTEMATHUUECKUX JKCIEPUMEHTAIBHBIX HCCIENI0BaHUI' 1Mo U Kork 5.2
xuMuM noyB. PasButue xumuu noys B KoHUe XIX - mepBoil
nosioBuHe XX Beka. Bkmang B. B. JlokyyaeBa B XUMUIO IIOYB;
pabots! [. . MeHzesneeBa 0 CETBCKOMY XO3SHCTBY.
[TonroToBKa K TECTUPOBAHMIO IO TEMaM pasJiena
Tema 1.2. OcHOBHBIE Wzydenne pomu pa3inuyHBIX y4deHBIX B craHoBieHmn W | OIIK-3 NKomxs.1
HaIpaBJICHUS Pa3BUTHH OTACIBHBIX HAIpPaBJICHUNA COBPEMEHHOH XHUMHH U Konka.2
COBPEMCHHOM XUMHUHU | TOYB. PenicHrne (GyHIAMEHTAIBHBIX W IPAKTHUYCCKUX 3aay
MOYB. MOYBOBEJACHHUS METOJAaMM XHMHHU MOouB: TeHe3uca 1mous, | OIIK-5 WJTKonk 5.1
XUMHUYECKON MEJIMOpalliu MOYB, MOBBIIMIEHUS TUIOAOPOAMS U W/TKork .2
OXpaHbl IOYB OT XUMUUECKOTO 3arpsi3HEHUSI.
ITonroToBKa K TECTUPOBAHMIO IO TEMaM pasjiena
2.3 Pazgen 2. ITouBa kak
reTeporeHHas u
Hezen
B TIOJIH TUCTICPCHAS
cucremMa
Tema2.1. Wzydenne mouBel Kak MHOTO(a3HO# cuctemsl: . TBepaas, | OIIK-3 NKomxs.1
DNeMEHTHBIN U KHUIKas W razooOpasHas (as3pl IMOYB W JKHUBas MaTepus Kak NKorxs.2
(hazoBBIif cOCTaB ocobas ¢a3a mouBel. TBepmeie (a3pl, HX TIaBHEHIIHE
TTOYBBI npencraButend. JKuakme W ra3ooOpasHble (a3pl B IOYBaX.
OcHOBBI (ha30BBIX PABHOBECHH B MOYBE. AHANU3 MOHSITHSA O
XMMHUYECKOM  IOTEHIMaje. YCIOBHS PABHOBECHS MEXIY
¢azamu. I[ToaroToBka K TECTUPOBAHHIO MO TEMaM pazjiesa
46 Pazgen 3.
MuHepaiibHas 4acTb
Hezen
B MIOYBHI, €€ POHC-
XOXJIEHHE U COCTaB
Tema 3.1 W3y4yenue 3akoHOMEpHOCTe# HakoruleHus KapOonaros, | OIIK-3 Koz 1
CoenuHeHUs Cynmb(paToB W XIOPHIOB MICTOYHBIX H MIETOYHO-3EMEIBHBIX U Komks.2
MIETIOYHBIX IIEJIOYHO- | METAJUIOB B IMOYBaX. AHAJH3 3aCOJICHHBIX ITOYB; IPOPIIHLHOTO
3eMeNBHBIX METAIJIOB | paclpeleNieHus coliell kak (yHKOMu ux pactBopuMoctu u | OIIK-5 WKom 5.1
B TIOYBAX. BOJIHOTO PEKHMA.
[TonroToBKa K TECTUPOBAHHIO IO TEMaM pa3Jiena H/Konis2
[TonroroBka orvera 1o nab. pabore
Tema 3.2. Conepxanue W pacrpeneneHue amomMuHus B npogmsix | OIIK-3 N Komxs.1
CoennHeHus rJIaBHEHIIUX TUIMOB 1MOYB. DOpMBI COETUHEHUN ATIOMUHHUSL: NKormk3.2
ATFOMUHUS 1 QTIOMOCHJIMIKATHI, OKCHABI, THAPOKCHABL. B3amMoneiicTBue
npobiiema HOHOB AJIIOMUHHUS C OPTaHWMYECKHM BEIIECTBOM I10YB. OIIK-5 Kok 5.1
MMOYBEHHOM [ToaroroBka Kk TECTUPOBAHUIO 10 TEMaM paszjieia NKomk 5.2
KHCIIOTHOCTH. IToaroroBka oTdera 1o jab. padore
Tema. 3.3.. AHamu3  THAPOKCHUIOB  Jkeme3a B mouBax, wux | OIIK-3 NKorks.1
CoenuHeHns Kee3a | pacTBOPUMOCTH M 3aBHCHMOCTH KOHIIGHTpAIlMH >KeJle3a B N 1Konks.2
Y Maprasia B [IOYBEHHOM pacTBope OT BenuuuHbl pH. M3yuenue ycnoBuii
I0YBax. MUTpanuy  xkene3a B WoHHOW (Qopme kommiekcHbIX | OITK-5 UKonk 5.1
COEIMHEHUH, YCTOMYMBOCTH COEAMHEHUN XKelle3a B MOoYBax UKok 5.2
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kKak ¢yHKmud pH ¥ OKHCIMTENEHO-BOCCTAHOBHTEIBEHOTO
noreHImana. opMbl MUHEPATBHBIX COCAMHCHUI MapraHia u
UX YCTOWYUBOCTH B IMOYBAX.
[TonroToBKa K TECTUPOBAHUIO IO TEMaM Pa3Jieia
ITonroTroBka orgera 1o nab. pabore

Tema 3.4.. MeTtomp! H3y4eHUs U ONpeaeeHNs TIMHUCTHIX MuHepamoB | OITK-3 N Komxs.1
CoenuHeHUsA (peHTTeHOBCKHE, TEpPMHUYECKHE, 3JIEKTPOHHO- N Komks.2
KPEMHHS B II0OYBaX M | MUKPOCKOIIMUYECKHE M CIEKTPO()OTOMETPHUUECKHE METOIBI
CTPOCHME TNIMHHUCTBIX | MACHTH()UKAIIMN ¥ KOINYECTBEHHOTO aHAH3a). 3HAKOMCTBO C VK
MHHEPAJIOB. MPUHONIIAMHY HCIIOIb30BaHMS 3JIEMEHTHOro coctasa mous u | OIIK-5 I/II[KOHK >t
UX  TPaHYJIOMETPUYECKHX  (pakouid AT OLEHKH OfKs2
MUHEpAJIOTHYECKOr0 COCTaBa. BiusHHE OTAENBHBIX TPyl
[JIMHACTBIX MUHEPAJIOB Ha (HU3MYECKHUE CBOWCTBA IIOYB,
€MKOCTb ~ KAaTHOHHOTO oOMeHa, (HKcaluio Kalus |
aIcopOIMIO TYMYCOBBIX BEIECTB.
ITonroToBKa K TECTUPOBAHUIO IO TEMAM pasjena
Tema 3.5.. IIpopabotka ocobeHHOCTEH MuUKpoldneMeHToB B mouBax: | OITK-3 N Komxs.2
MukposneMeHTsl U Hoa, ero cojiepkaHue B IMOYBaxX M (OPMBI COCTUHEHHUI.
TSDKEIIBIE METAJIEI B Opranmyeckne coenwHeHnss Homa B mouBax u  ux | OIIK-5 WKonk 5.2
MOYBAX. Tparchopmarms. Mcrounnkn noctymieHus gropa B moussl U | MKomnk
TpaHcopmanmst ~ €ro  CoeIMHEHWH.  3HAKOMCTBO  C | 52
MEXaHM3MaMH 3aKpeIuieHus (TOpuA-MOHa B KapOOHATHBIX
noyBax. 3HaueHUs Hoxa u Gropa Ui pacTCHUH 1 )KUBOTHBIX.
AHanu3 NOCTYIJICHUs IIMHKA, KaJblUs U PTYTH B MOYBY,
rJIaBHEHIIMXX (OpM COEAMHEHUI 3JEMEHTOB IOATPYIIIIBI
LMHKa B TI0YBaX M HMX CBOWCTB, 3aKOHOMEPHOCTEH COpOLUH
PTYTH TBEpABIMH (ha3aMu MOYBHI.
3HAaKOMCTBO C 3JIEMEHTaMH IOATPYNIBl TE€PMaHUs, HX
COJIepKaHWEM U HCTOYHHKAMHU IIOCTYIUIGHHS B IIOYBY.
TexHOTeHHOE 3arps3HEHWE TOYB CBHUHIOM, (OpMBI €ro
COCIAMHEHUI M NMPOCTPAHCTBEHHOE pacIpeliesicHne B paifoHe
WUCTOYHHMKA 3arpsA3HEHus. VI3ydeHHe MeTOMOB KOHTPOII
XMMHYECKOTO 3arps3HEHMsI MOYB, MOAXOAOB PEKYIbTUBAINU
3arpsI3HEHHBIX TI0YB.
IToaroToBka K TECTUPOBAHUIO 110 TEMaM pasjeia
[ToaroroBka okiaza U Npe3eHTaluu
8-11 | Paznen 4.
Henen | OpraHuyeckas 4acThb
u MOYBbI
Tema 4.1. Posb n W3yuenue yriaeBoAopoaoB B mmouBax; mpoayiuposanue | OITK-3 N Konk3.1
byskuMN METaHa, 3TaHa, JTUJIEHA, 3MHCCUHM JIMOKCHAA yriepoaa H N Konk3.2
COEIIMHEHHH YTJIEBOJIOPOJIOB B aTMOC(epy, MapHUKOBBII AP PEKT.
yriaepoja B o4Bax. 3HaKOMCTBO c (U3NOTIOTIYECKON aktuBHOCTBIO | OITK-5 U Konk 5.1
TYMHHOBBIX BEIIECTB. AHAIIN3 MPOOIeM COXpaHEHHs KadecTBa U Konk 5.2
W KOJMYeCTBa TyMyca B TII0YBaX M €ro OamaHc TpH
WHTEHCHUBHBIX CHCTEMax 3emiefenus. Poib pas3in4HBIX
YUYCHBIX B Pa3BUTHH TEOPHH ¥ NMPakTHKH u3ydeHus OBII.
IToaroroBka K TECTUPOBAHUIO 110 TEMaM pasjeiia
[ToaroroBka oTuera 1o jab. padore
Tema 4.2. 3HAKOMCTBO CO CXEMaMHU CTPOCHUS T'YMHUHOBBIX KucjioT: | OITK-3 NKorks.1
I'ymycoBble kuciiotsl | Gopmynsl  Mucrepckoro  u  JloruHoBa,  /[IparyHosa, N Korks.2
IOYB: COCTaB, Kacaroukmna, OpnoBa, Kommuccapora. ['emaromenaHoBbie
CTpPOEHUE U KACIOTHI W  (YIBBOKHCIOTH:  cocTaB, cTpykTypHble | OIIK-5 N Konxk 5.2
CBOICTBA. (parMeHTsI, CBOHCTBA.
[TonroToBKa K TECTUPOBAHMIO IO TEMaM pa3jiena
Tema 4.3. Oprano- AZCOpOIMOHHBIE  KOMILIEKCHI TrymMycoBeiXx  BemecTB: | OITK-3 N Konk3.1
MUHEpaJbHbIE AJIIOMO- U JKEJIe30-TYMYyCOBBIE, KPEMHETYMYCOBBIE. N Korxs.2
COEJMHEHUS B W3ydyenune 3aKOHOMEpPHOCTEH aJICOpOIMM T'YMYCOBBIX
[IOYBAX. BEIIECTB IJIMHUCTBIMH MHHEpalaMH: TNPOYHOCTh cBsizy, | OIIK-5 NKomx 5.1
HeoOpaTUMOe MOTJIOIICHHE, xemMocopous; NKomk 5.2
UHTEpJIaMMEISIPHOE  TOTJIOMIEHHE OPraHMYECKHX  KHCIIOT

TJIIMHUCTBIMHA 'MI/IHepaHaMI/I.
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HOILFOTOBKa K TCCTUPOBAHUIO 110 TEMAM pasjciia

Tema 4.4. IIponecc N3zy4enue ponu dpepmenToB B rymucpukanuu. [Ipopadorka | OIIK-3 N Korxs.1
rymMuuKanuy u OCHOBHBIX 3TaloB M MEXaHH3MOB rymuduxanunu no M. M. N Korxs.2
rymycHoe cocrosiHue | KoHoHOBOIA, b. Onaiiry, JLH. AnexcaHapoBOI.
IIOYB. Kunernueckas teopus rymudukaunuu; ydactus nurmenros | OIIK-5 Kok 5.2
MHKPOOPTaHH3MOB B ryMycooOpa3oBaHHH.  AHanu3
9KOJIOTUYECKON POIN TyMHU(DHUKAIIH.
IToaroToBka K TECTUPOBAHUIO [0 TEMaM pasjeina
Tema 4.5. Teopus u Teopus u MpakTHYECKHE MPHEMBI perynnpoBanms 3anacoB | OITK-3 NKonks.1
MIpaKTHKa u KayeCTBEHHOTO cocTaBa rymyca B rnoyBax NKorks.2
pErynupoBaHus CENIbCKOXO3SIMCTBEHHBIX JIAaHAMAPTOB. 3arpsi3HECHUE MOYB
TYMYCHOTO OpraHu4eCKUMU BELLECTBAMU: yraeBogoponamu, | OITK-5 UKok 5.1
COCTOSIHUS TIOYB. NecTUIUAaMH, (EHOIaMH. WU Korik 5.2
ITonroToBka K TECTUPOBAHUIO IO TEMaM pa3jena
IMonroroBka oryera 1o nabd. pabore
Tema 4.6. A3zor, Nsyuenne MHHEpaJIbHBIX COETMHEHUN azota: | OIIK-3 NKorks.1
¢docdop u cepa B (pukcupoBaHHBIH aMMOHMIH) W TPOLECCOB TpaHCchHOpMALUH N Korxs.2
MOYBEHHBIX COeIUMHEHUI  a3oTa B IIOYBAX: aMMOHU(UKALIUH,
mporieccax HUTpUGHUKAIMH W AcHuTpudukamum;. MoOwmzamun u | OIIK-5 UKok 5.1
MMMOOWITH3AIIH a30Ta; POJIM a30Ta B TYMU(DHUKAIIHH. UKok s.2
3HaKOMCTBO c ¢dochaTtHbIM MOTEHINATIOM u
MOTEHIMAIbHOH  Oy(epHOW  CIOCOOHOCTH  TOYB IO
oTHOIIEHHIO K Qocdopy. [lormomenne aHNOHOB MOYBaAMH;
xemocopOrws pocdaros.
W3y4yeHnue CBOWCTB M YCJIOBUI HaKOIUICHUS CYJIb()HUIOB B
noyseHHOM npoduiie. CynbhaT-peayKuus B oYBax U TEOPHUs
OMOJIOTMYECKOTO  MPOMCXOXKICHUst  coapl. [loTpeGHOCTD
KYJbTYPHBIX PACTCHUH B cepe.
[TpopaboTka BONPOCOB CEPHOKUCIOTHOTO 3arpsi3HEHHS
MOYB 32 CYET aTMOC(EPHBIX BBINAACHUH U TOOBIYN MOJIE3HBIX
HCKOMaeMbIX. Vcronp30BaHne cepHON KHUCIOTHI U CyJb(aToB
KeJesa Uil MENHOpalllk  COMOBO-3aCENEHHBIX IOYB U
COJIOHIIOB.
IToaroToBka K TECTUPOBAHUIO 110 TEMaM pasjeia
ITonroroBka ordera mo nab. pabore
12-16 | Pasgexn 5. dusuko-
HeJlell | XUMHYECKHe
U CBOMCTBA I10YBbI
Tema 5.1. W3ydyenne kanumitHoro moreHnmana u amarHoctuku | OIIK-3 N Korxs.1
[TouBeHHbIE cosonIoB. [loTeHiuansHast OydepHas CrloCOOHOCTh MOYB IO N Konk3.2
PacTBOPEI. OTHOWIEHHUIO K KaJHI0. 3HAKOMCTBO C TIOHATHEM O HOHHOW
AKTHBHOCTH MOHOB M | cujie pacTtBopa M KoddduuueHtax aktuBHoctH HoHOB | OIIK-5 Ko 5.2
coJiel B mOYBax. HIETIOYHBIX U IIEIOYHO-3€MENbHBIX METAJJIOB; IOAXOJaMHU
ONpEeJeNIeHUs] aKTHBHOCTH HOHOB C  TIOMOINBIO  HOH-
CEJICKTHBHBIX 3JIEKTPOIOB.
IToaroToBka K TECTUPOBAHUIO 110 TEMaM pasjeiia
ITonroroBka ordera no nab. pabore
Tema 5.2. Uzyuenne emxoctun katuoHHoro obmena (EKO) u ee U Konka.1
[ornorurensHas 3aBUCHMOCTH OT POJIa HACBHIIIAIOIIETO KAaTHOHA W PEaKIUH N Konks.2
CIOCOOHOCTBH II0YB 1 cpens; Metonsl ompenenenuss EKO. CoctaB 0OMEHHBIX
MOYBEHHBIN kaTuoHoB 1 EKO riaBHe#IIMX TUITOB MTOYB. NKomk 5.1
MOTJIONIAIOLTU N 3HaKOMCTBO C BONPOCaMH KaTHOHHOTO OOMeHa W NKomk 5.2
KOMILJIEKC. aacopOuuel, 3aKOHOMEPHOCTSIMH KAaTHOHHOTO OOMeHa;
BydepHocTs mous. M30T€PMaMH W KHHETHKOW HMOHHOro oOmeHa. [lormomenue
QHUOHOB IIOYBO.
ITonroToBKa K TECTUPOBAHMIO IO TEMaM pa3iena
IMonroroBka orvera 1o ab. pabore
Tema 5.3. Ananu3 rereporeHHocTH okuciauTesnbHoro cocrostHus | UKonk | UWAKonka.1
OxucnuTensHo- nouBsl M gauHamuku OBII  M3ydenuwe 30H pasBuTHA | 52 NKomxs.2
BOCCTAHOBUTEINIbHBIE | YCTOWYMBBIX, HEYCTOMUMBBIX U NEPEXOAHBIX OKUCIUTEIbHBIX,
MPOLIECCH U PEXKUMBIL | BOCCTAHOBUTENBHBIX PEXHUMOB, TPYNNUPOBOK MOYB IO NKomx 5.1
B NIOYBaX. XapaKTepy OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEXHUMOB. N Kork 5.2
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W3ydenue  BIUSHHUS  OKUCIUTCIBHOIO  COCTOSHUS — Ha
IUTOIOPOJIME TIOYB, METOJIOB PETYJIMPOBAHUS OKHCIHTEIBHO-
BOCCTAHOBHTEIILHBIX PEIKUMOB.
[TonroToBKa K TECTUPOBAHUIO IO TEMaM Pa3Jieia
ITonroTroBka orgera 1o nab. pabore

Tema 5.4. Wzyuenne monxomoB K omruMmuzanuu cBoucTB mouB u | OIIK-3 WKomk3.1

Iloka3zarenu ONTUMAJBHBIX YPOBHEM IIOKa3aTeledl HX XUMHUYECKOIro NKornks.2

XAMUYECKOTO COCTOSIHUS. 3HAKOMCTBO C BOIIPOCAMH CTaHAApPTH3ALUN B

COCTOSTHUS TIOYB. obmacti XxuMuHM U aHanm3a noyB. IIpopaboTtka mpuHmmmos u | OIIK-5 NKonk 5.1
METOOB  MHTEPIPETALUU JAHHBIX AHAJIM30B XHUMHUYECKUX WKomnk 5.2
CBOMCTB IIOYB M BbIaYM PEKOMEHJAIMH, . NOIXOIOB H

METOJIOB IIPOBEICHHsI TOYBEHHO-XUMHUECKOIO0 MOHUTOPHHTA.
ITonroToBka K TECTUPOBAHUIO IO TEMaM pa3jena
[ToaroroBka oryera mo Jiad. NPaKTHKyMy, IOKiIana |

IIpe3eHTaluu

4.4. MeTonnuyecKue yKa3aHus 0 OPraHU3alUM CAMOCTOSITE/ILHOI padoThl CTYI€HTOB

CaMmocrosiTenbHast paboTa CTYACHTOB SIBISICTCSI COCTaBHOM 4acThio y4eOHOro mpolecca u
UMEeT LENbl0 3aKpelyieHue U yriayOJeHHe MOJyYEHHBbIX 3HAHUW M HaBBIKOB, IOUCK U
NpUOOpEeTEeHUE HOBBIX 3HAHMM, a TaKXKe BBINOJHEHHWE Y4YeOHBIX 3aJaHUN, MOJATOTOBKY K
IPEJICTOSIIIUM 3aHATUSAM, 3a4ETaM U IK3aMEHaM.

dopMaMM KOHTPOJISI MPAKTUYECKUX 3aHATUH SBISIIOTCA  OTYETHl IO IPAKTHYECKUM
3aHSATUSAM U TECTUPOBAHUS.

@opMOIi HUTOTOBOTO KOHTPOJS TEOPETUUYECKOTO Kypca SBISIETCS 3K3aMEH, HUTOrOBOE
TECTUPOBAHUE.

dopmMaMHl KOHTPOJISL CaMOCTOSITENIbHOM pabOThl SIBISIFOTCS MHCbMEHHBIE OTBETHI Ha
BOIPOCHI, JOKJIaAbI-IIPE3EHTALUH, pedepaTsl U TECTUPOBAHUE.

dopMaMy MPOMEKYTOYHOTO KOHTPOJIS 3HAHUM — SIBJISIETCS IPOMEXKYTOUHbBIE TECTHI.

Tematuka  camMOCTOSITENILHOM  pabOTBl  CTYAEHTOB  IpEANoiaraeT  CHHXPOHHOE
COIPOBOKACHHE OCHOBHOT'O JIGKIIMOHHOTO Kypca M J1abOpaTOpPHO-IPAKTHUECKUX 3aHATHH, 4TO
CIIOCOOCTBYET 3aKPEIUICHUIO U aKTUBHOMY YCBOEHHUIO TEOPETUUECKOI0 MaTepuasa.

OCHOBHBIM NPUHLUIIOM CAMOCTOSITENbHBIX 3aHATUN SIBISETCS MHAUBUAYAJIbHBIN XapaKTep
UX BBIMOJIHEHUSI, HO BO3MOXHBI U TPYIIOBBIE 3aaHusl. CTyIE€HThI MOIY4Yar0T CAMOCTOSITEIbHbBIE
3amanus. PereHne MOCTaBIEHHBIX 3a1ad TpeOyeT NpopabOTKH JIUTEpaTypbl MO KypCy.
[TonroroBieHHbBIE OTYETHI 110 JTA0OPATOPHO-TIPAKTUUECKUM paboTaM CIAl0TCS Ha IPOBEPKY.

CamocrosTenbHas paboTa B paMKax Kypca «XUMHUS HOYB» IPEANOIaraeT BBIIOJIHEHUE
CJIEAYIOIIMX BUI0B paboT:
® [IPOCMOTP M IMOBTOPEHUE JIEKIIMOHHOTO MaTEPHUAIIA;
® CaMOCTOATENIbHAs MpOpaboTKa pa3fesioB U TeM Kypc, maparpadoB, HE HM3JI0KEHHBIX B
JEKIMM C MCIOJb30BAaHUEM OCHOBHOM M JONOJHUTEIBHOM JMTEPATYPBI, 4 TaKkKe —
MaTepHaJioB Kypca Ha AUCTaHIUOHHOM noptaie MI'Y u moaAroroBku K yCTHOMY OIpPOCy
® 3HAKOMCTBO C JIOTIOJHUTEIbHON JUTEpaTypol min nH(pOpMaluend ¢ HHTEPHET-UCTOUHUKOB
10 TeMawm;
BBIIIOJIHEHUE NPEVIOKEHHBIX NIPENOAABATENIEM IPAKTUYECKUX 3aJaHUN,
o0CyX/IeHHE TeM W 3aJaHui paboT Ha J1a0OPaTOPHO-TIPAKTUUYECKUX 3aHATHUAX;.
TEOPETUYECKAs IOATOTOBKA K IIPAKTUYECKUM 3aHATUIM;
HanucaHue pedepaTos, IOATOTOBKA JOKJIAJ0B, IPE3EHTALIHUN.
MIOATOTOBKA K TECTUPOBAHUIO; CAMOTECTUPOBAHME;
MTOATOTOBKA K 3K3aMEHY

.CamocTrosiTenbHasi MOATOTOBKA OTYETOB MO J1a0OPAaTOPHO-NIPAKTUYECKHM paboTaMm 10
TeMaM, MPOBEACHHE aHalIu3a IMOJYyYEHHBIX pEe3YylbTaTOB, MOCTPOEHUE TIpadUKOB, CXeM H
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yarpaMM, HallMCaHME BBIBOJOB. B KadecTBe HCXOIHBIX JaHHBIX ISl aHaliM3a MOTYT
UCTIOJIb30BAThCS TAHHBIE aHAIKU30B U (poTOMaTepHasl o nmoyBam MpkyTckoit obmactu.

Kaxnas mpaktuueckass paboTa 3aBepLIAcTCs CaMOCTOATENbHBIM aHAJIM30M I10JIyYEHHbIX
pE3yJIbTaTOB, KOTOPHIN JaeTcs B BUJIE KPaTKUX BBIBOJOB WIM 3aKIHOYEHHS. DTa 4acTh pabOThI
ABJISICTCA OJHOM M3 OCHOBHBIX B CHUCTEME II03HAHUS OCOOCHHOCTEH U 3aKOHOMEPHOCTEH
noyBooOpa3oBaHuss W XUMHHM 1M04B. OHa MOOYXAAeT CTYACHTOB OCMBICIHTH IIOJy4YEHHBIE
pe3yibTaThl, COMOCTaBUTh H3ydaeMble OOBEKTHI JApPYr C JPYroM, IIO3HAKOMHUTbCA C
JOTIOJIHUTEIBHOW — JUTepaTypold. i1 3aK/IOUYMTENIbHBIX BBIBOJOB HEOOXOAMMO 3HAaHHE
CTYAECHTaMM pa3/ieJIoB XUMUH T0YB, a TAKXKE - NOUB08E0eH s, ONIUPASICh HA KOTOPbIE, OHU MOTYT
OLICHUTh MPUYMHBI U MEXaHU3Mbl XUMHUHM I[O0YB, MHUIPAllMM U KOHUEHTPALUU XMMHUYECKHUX
3JIEMEHTOB B Pa3JIMUHBIX TOPU30HTAX 30HAJIBHBIX U MPOBUHLUAIBHBIX TUIIOB ITOYB.

CTyaeHThl TOTOBAT JOKJIAAbI MO TeMe 3.5, a TakKe — [0 UTOTOBOMY OOIEMY OTYETY IO
nabopatopHoMy npakTtukymy. llpeanonaraemass ¢opma OOKJIAQAOB — B BMJE NPE3EHTALUN C
TIOMOIIBIO KOMITBIOTEPHOI ITporpaMmbl «MS PowerPointy.

B pamkax camocrosTenbHON NMpopaOOTKM MaTepuajsoB Kypca JIEKLUUH CTYJEHTbI FOTOBST
TaKke pedepaTsl MO TeMaM Kypca B JJIEKTPOHHOM BHJIE M IPUCBHUIIAIOT MX Ha MPOBEPKY IO
3JIEKTPOHHON 1OYTEe, MOTYT JIeJIaTh 110 HUM JOKJIaJ (JOKJIaA-IPe3eHTAlMI0) Ha MPAaKTUYECKUX
3aHATHSIX.

[Tponycku 3aHATHI  CTYAEHTBl CaMOCTOSTEIBHO  OTpabaThIBalOT, IOATOTABIMBAs
JOTIOJTHUTEbHBIE pedepaTsl WM MUCHMEHHBIE OTBETHI HAa BOIPOCHI IO COTJIACOBAHHUIO C
Ipero/iaBaTeseM.

WTOroBBIN M IPOMEKYTOUHBIN KOHTPOJIb 3HAHUM OCYIIECTBIISIETCS] HA OCHOBAHUM JKAMEHA,
UTOTOBOT'0 M MPOMEXYTOUYHBIX TECTUPOBAHUMN, YCTHBIX OIPOCOB, IPOBEPKH JAOMAIIHUX 3a]laHHH,
NUCHMEHHBIX U J1A00PATOPHO-TIPAKTHYECKUX PadOT.

Tecmuposeanue. CTy1eHTBI IPOXOJAT CaMOCTOSTENIbHBIE IPOMEKYTOUHBIE TECTUPOBAHUS U
CaMOIIPOBEPKY YCBOEHHOCTH IIOJY4YEHHBIX 3HaHMM. lToroBoe tectupoBaHue 1o Kypcy
IPOBOJUTCS IpenojaBaTeieM B KOMIIBIOTEPHOM Kiacce. TecTHpOBaHUs NMPOBOAATCA Ha caiite
qucTaHuuMoHHOro nopraina UI'Y B ycTaHOBJIEHHBIE CPOKH.

TpeboBaHus K BUIAM CaMOCTOATENIBHOM paboThl: pedepary, Mpe3eHTaluH, JOMAIIHEMY
MPAKTUYECKOMY 3a/IaHUIO 110 TEMaM:

o Tpebosanus k pepepamy.

Pedepar (kpaTkoe H3I0KEHUE COJIEp)KaHHMs HAy4yHBIX TPYAOB, 0030pa JUTEpaTyphl IO
OIIPEJICTICHHOW TeMe) JIOJDKeH HMMETh THTYJbHBIH JIUCT, HA KOTOPOM YKa3bIBAeTCsS Ha3BaHUE
yHUBepcUTeTa, (akylIbTeT, (aMWinsg M MHULMAIbBl CTYACHTA, Ha3BaHUE NpOoQUis; Ha3BaHHUE
pedepara, ropoa M roJ BBIIOJHEHUSI paboOThl;, coiepxkaHue pedepara ¢ yKazaHUEM CTpPaHUI]
CTPYKTYPUPOBAaHHOIO 10 TJlaBaM M paszjienaM M oTdopMaTHpoBaHHOro mo mnpasuiam UI'Y
OCHOBHOTO TekcTa (He 6osee 10 cTp.), BBEIEHUS, OCHOBHOTO TEKCTa, COCTOSIIETO U3 HECKOIBKUX
pasziesnoB, B KOTOPBIX M3JIaraeTcsi CyTh TeMbI pedepara.

[Toce OCHOBHOrO TEKCTa MJIET 3aKIIOYEHHE M CIHCOK HCIOJIb30BAaHHBIX HCTOYHUKOB
uHpopmannu, oQOpPMIICHHBIM MO cTaHIapTaM W TexHudeckuM TpeboBanusMm BIID UTY. Ilo
TEKCTY 00s13aTeIbHO PUBEICHUE CChUIOK HAa UICTOYHHMKY JIaHHOM MH(OpMaLuu.

[Tpu opopmnennn pedepara cieayer NpuAep>KUBATHCS CIEAYIOMINX NpaBwi: mpudpt - 14
nt, Times New Roman, mexctpounslii uHTepBai- 1,5, ab3amnsiii oTcTym - 1,25 ¢M, OCHOBHOM
TEKCT BbIpaBHMBAeTcsA 10 mupuHe. JleBoe mone pokymeHTta 3 cM, npaBoe —l cM, BepxHee U
HIKHEE— 10 2 CM.

Joknan mo teme pedepara cOmpoBOXKIAETCS MNpPE3CHTAlMel, OTpakarolled OCHOBHBIE
MOJIO’KEHHUS IO COOTBETCTBYIOIIEH TEME, ).

e Tpebosanus k npezenmayuu
1. MynpTUMenuiiHas TOpe3eHTalus JODKHA HMMEeTh TUTYNBHBIM cmailq u coxepkars /7-10
CJIAalIOB.

2. Tekcr noknana u ero oopMIIEHUE TOHKHBI COOTBETCTBOBATh U30paHHON TeMe.
3. Nudopmanus, comeprkamascs B Mpe3eHTAlUN He JOJDKHA MTOBTOPSTH JICKIIMOHHBIA MaTepHall.



19

4. Tlpe3eHTamusi OJDKHA BKJIIOYATh HATJISAHBICE MaTepuaiabl (CXeMbl, TaOJIuIbl, Tpadukw,
PHUCYHKH, ()OTO | T.]1.)
5. TekcT cnaiiioB Mpe3eHTallK He JOJKEH AyOJIMpoBaTh TEKCT AOKIIaa.
6. Ha mocnemHeM craiiie mNpe3eHTAllMM HEOOXOAMMO YyKa3aTh HCTOYHUKH HCIIOJIB3yeMOM
uHpopmanuu.

MakcuManbHOE KOJIHMYECTBO 32 JIOKJIA U KOMIBIOTEPHYIO IPE3CHTAIHIO - 5 0aios.

o Tpebosanue Kk OoMauHeMy 3a0aHui0.
1. [domamHee 3aJlaHu€ MOKET OBITh BBHIIIOJHEHO B paboueil TeTpaau Juis IPaKTHUECKUX paboT
¥ JIOMAalllHUX 33JaHuii, WIKM B DJJIEKTPOHHOM BHUJC, WM HAa OTACIBHBIX JIHCTaX Kapr,
MUJUTUMETPOBOM Oymaru W T.m. (IO YCIOBUSAM 3aJaHus), chororpadupoBaHO W COXPaHEHO C
KayecTBOM u300pakeHust He MeHee 300 Touek Ha oM (dpi), B popmare jpg U BBICTABJICHO B
CPOK CIaud 3aJaHds Ha caiite aucTaHmMOHHOro o6Opasosanums WI'Y (Educa.isu.ru) — mis
MIPOBEPKHU.
2. OdopmieHne U COMYTCTBYIOIIAs TEKCTOBAas YacTh 3aJaHUS JOJKHBI COOTBETCTBOBATH
YCJIOBUSIM 3aJ[aHuUs U COXpaHeHbI B (hopmare doc/docx.
3. MakcumanbHOE€ KOJMYECTBO 32 KaXKJI0€ BBINOJHEHHOE 3aJaHHE  OIpeAeseTcs
TPYJOEMKOCTBIO BBITIOJTHEHHOTO 3/ IaHUS

4.5. IlpumepHasi TeMAaTHKA KYPCOBBIX pa0oT (IPOEKTOB): HE MIPEIYyCMOTPEHBI Y4EOHBIM
IUTAHOM.

V. YYEBHO-METOAUYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE
JUCHUITJINHBI

a) OCHOBHAsI IUTepaTypa

1. MapteiHoBa H. A. XuMmus mous: opraHuyeckoe BemiecTBO mHoyB [Tekct]: yuel.-meTon.
nocobue / H. A. MapteiHoBa ; Upkyrckuii roc. yH-T, bruoin.-mous. ¢ax. - Upkyrck : U3a-Bo
HUry, 2011. - 255 c. — 42 sks.

2. BaigpkoB B. @. IlouBoBeneHne [DIeKTPOHHBIN pecype] : yuel. mis OakamaBpoB, y4eO. Jis
ctya. By3oB / B. @. Banbkos, K. 1. Kazees, C. . Konecuukos. - 4-e¢ uza., nepepad. u J01I. -
OBK. - M. : FOpaiit, 2012. - (bakanasp). - Pexxum nocryna: 943 "bubnuorex". - Heorpanuu.
noctym. - ISBN 978-5-9916-1693-5 : 10100.01 p.

3. Kompuiora JI. 1. XumMudeckuii MOHUTOPUHT OKpyKaromiei cpensl [Tekcer] : yue0. mocooue /
JI. N. KonbutoBa ; MpkyTckuii rocyiapcTBeHHbIN negarornyeckuit yausepcutet (Mpkyrck). -
Upxyrck: UT'TTY, 2008. - 156 c. —(20 3k3.).

0) ToMOJIHUTEIbHAS JTUTEPATYPA

1. Opnos JI. C. Xwumusa nous [Tekct] : yueO. mis cryn. Bysos / JI. C. Opnos, JI. K.
CanoBuukoBa, H. M. Cyxanosa. - M. : Beicur. mik., 2005. - 559 c¢.-(15 2x3.).

2. OpnoB . C. Xumus nouB [TekcT] : yue6. mocobue / JI. C. Opnos. - 2-e uza., nepepad. u 01
- M. : U3g-Bo MI'Y, 1992. - 399 c. — (5 2k3.).

3. 'ymycoBble KUCIOTHI TOYB U 0011ast Teopust rymudukanuu [Teker] : Hayunoe uznanue / /1. C.
Opios. - M. : I3a-8o MI'Y, 1990. - 324 c.- (2 3k3.).

4. JlaGopaTopHO-TIpakTHUYeCKHe 3aHATUs Mo nouBoBeaeHuto [Teker] : [dns arp.cmen.] / JL.H.
Anekcannpona, O.A. Haitnenosa ; [Tox pen.JI.H.AnekcanapoBoi. - 4-e uza.,mepepad.u ao. -
JI. : Arponpomusznar.Jlenunrp.ota-uue, 1986. - 294 c. — (5 2k3.).

5. JlabopaTopHO-TIPaKTHYECKHE 3aHSITHS MO MMOYBOBEACHHIO : yueOd. mocooue / M. B. HoButikuit
[u ap.]. - CII6. : I[Ipocnekt Hayku, 2009. - 319 c.-(1 3k3.).

6. Teopust m mMpakTHKa XMMUYECKOTO aHanmu3a Mo4B [Tekct] : HayuyHOoe m3nanue / MOCKOBCKHUI
roc. yH-T uM. M. B. JlomonocoBa, ®@ak. mouBoBef. ; Pexn. JI. A. BopoGseBa. - M. : T'eoc, 2006.
- 400 c. — (2 7K3.).


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=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%BF%D1%8B%D0%BB%D0%BE%D0%B2%D0%B0%2C%20%D0%9B%D0%B0%D1%80%D0%B8%D1%81%D0%B0%20%D0%98%D0%B2%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=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9E%D1%80%D0%BB%D0%BE%D0%B2%2C%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%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%9E%D1%80%D0%BB%D0%BE%D0%B2%2C%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87

20

0) 0a3bl TaHHBIX, THPOPMAIIMOHHO-CIIPABOYHbIE 1 IOUCKOBbIE CHCTEMBbI

http://www.educa.isu.ru — obpazoBaresbHblii mopran UI'Y «Educa»

http://geopochva.narod.ru - mouBeHHBIH calT

http://www.soil.msu.ru caiit ¢-ta mouBoBeaenuss MI'Y

http://www.bio.pu.ru/win/lit/bioethic/ caiir C-I16 yu-Ta

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

. Madopmanmonnas cucrema «EqnHOE OKHO TOCTYIA K 00pa30BaTeIbHBIM PECYpCam»

(http://window.edu.ru)

7. DBC «FOPAWT». Anpec nocrymna: https://www.biblio-online.ru/

8. Db Usnmatensckoro neHTpa «AxkageMus». Anpec gocryma: http://www.academia-moscow.ru

9. Tlowmck 3MeKTPOHHBIX KHUT, MyOnukanui, 3akonoB, 'OCToB Ha caifTax HayqHBIX

aJeKTpoHHBIX O6ubaroTek http://tusearch.blogspot.com

10. Agroatlas.ru — kaprorpaduyeckne mMarepuanbl Mo Mo4yBaMm, pa3pabOTaHHBIC B

[Tousennom uHctuTyTe WM. B.B. JlokyuaeBa

11. TlouBennslii my3eit um. [lokyuaeBa http://soil-museum.ru/

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

13. Yuenwue o 6uocdepe u Hoochepe

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

14. BupryansHblii My3eit akanemuka H.H. Mownceesa- UenoBek u 6nocdepa

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/ - my3eit mo4s

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

20. Odunmanbubiii caidT Pamouynoi kouBeHniinn OOH o npo6iiemMe n3MEHeHH KiiumMaTa —

http://www.unfccc.int

21. https://rusrec.ru/kyoto - MapopMannoHHbIi TPOeKT POCCHIICKOI0 pernoHaIbHOIO

9KO0JIOrHUecKoro reHTpa «IIpodaemsr n3menenus kinuMata» International Institute for

sustainable development —

22. MexIyHapOIHBIN HHCTUTYT YCTOWYMBOTO pa3BuTus https://www.iisd.org/

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

24. Dxojorus u monutuka http://www.carnegie.ru

25. Tlouck »5NEKTPOHHBIX KHMI, Nyonukanuii, 3akoHoB, ['OCToB Ha caliTax Hay4HBIX
AJIEKTPOHHBIX OnbOaroTek http://tusearch.blogspot.com/

26. TlouckoBas cucteMa o Hay4Hoi nuteparype. Google Scholar

27. Science Research Portal - Hay4ynas mouckoBas CHCTeMa, OCYIIECTBIISIONIAS

MOJTHOTEKCTOBBIM TMOMCK B KypHaJllaXx MHOTHUX KPYIHBIX HAyYHBIX M3AATEIbCTB, TaKUX Kak

Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTbu U JOKYMEHTHI B

OTKPBITHIX HayHUYHBIX 0a3ax maHubIxX: Directory of Open Access Journals, Library of Congress

Online Catalog, Science.gov u Scientific News.

28. Ob6pasoBanue B o0iactu Hayk o 3emie https://www.layeredearth.com/

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

30. Bumgmmast reonorust  http://visible-geology.appspot.com/

31. Microsoft Teams - mnardopma TeIeKOMMYHUKAIIMOHHBIX TEXHOJOTHH, pa3padOTaHHAs

xomnanueir Microsoft Teams

32. Zoom — muiardopma TEIEKOMMYHHUKALMOHHBIX TEXHOJOTHH, pa3paboTaHHas KOMIaHHUEH

Zoom Video Communications

I e



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/
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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VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUITJIMHBI

6.1.YueOHo-1200paTOpHOE 000py/AOBaHUE:

[Ipr n3ydyeHUM OCHOBHBIX pa3/eioOB IUCLMILIMHBI, MPOBEICHUM JAaOOpaTOPHBIX paldoT
UCTIONB3YIOTCSl  ayIUTOPHM, OCHAIIEHHBIE COBPEMEHHBIMH TEXHHUYECKUMH CpEACTBaMHU
00ydeHus: (KOMITBIOTEPHI, MYJbTUMEIUHHBIN MTpoekTop, DVD-meep).

Peanuzanust mporpaMmbl AUCHUIUIMHBL «XUMHS T0YBY» IPENNONAracT s MPOBEACHUS
JEKIMOHHBIX 3aHATUH - UCIOJIb30BAHUE aYAUTOPUU Bocrouno-Cubupckoro myses
noyBoBeneHus uM. V.B. HukonaeBa ¢ KoJieKIuel mouYBeHHBIX MOHOJIUTOB, TOYBOOOPA3yOLIIX
HI0POJI, MUHEPAJIOB U JPYrUX 3KCIIOHATOB, 000PYAOBaHHON 000PYIOBaHUEM Ul IEMOHCTPALUU
Npe3eHTAlMi, BUACOPOIMKOB M Jp. s mpoBeneHUs 1a00OpaTOpPHO-NIPAKTHUYECKUX paboT —
UMeEeTCs B HAIMYMM XHMMUYECKas JIabopaTropusi C BBITSHKHBIMHM IIKagamu, NpudbopamMu Hu
XUMUYECKOU nocynoii: HMcnoinb3syeres:

OobopynoBanue
1. Kowmmnsiotep
2. MynpTumMenuitnoe 000pya0BaHUE
3.  MynbTuMeIMHHBINA TPOEKTOP
4. Tlpuntep HP LaserJet 1100
5. Ckanep
6. DOkpan
7. BoITspKHBIE HIKA(BI
8. CymmuibpHble mKadbI
9. Ilxadsl, TyMOOUKH IJIsi pEAKTUBOB
10. MydenbHas neusb
11. ®otokomopumeTp
12. Tlorenuuometp
13. TutpoBasbHBIC YCTAHOBKHU (OIOPETKH)
14. Becn
15. IInutku 31€eKTpOHArpeBaTeIbHbIE
16. Huctumisarop
17. Hpyroe nabopaTopHoe 000pya0BaHUE
18. VYuebGuble nocku
19. PaxoBuHBI
MarepuaJsl
MunnumerpoBas 6ymara
buIbTPHI
Kapangamm
XUMHUECKUE pEaKTHBBI A7 TaOOpaTOPHO-TIPAKTUYECKUX 3aHATUI
JlaGoparopHas xumMHuUecKas rnocyzaa
HaGop nouBeHHbIX 00pa31ioB
Habop poromarepuanoB pazauyHBIX TUIIOB TIOYB.
AnTeuka ¢ HAOOPOM JIEKapPCTBEHHBIX MTPETapaToB

N~ WNE

6.2. IlporpamMHoOe obecnieyeHme:

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 mis 6usneca - CranmaptHeiii Russian Edition. Microsoft
Office Enterprise 2007 Russian Academic OPEN No Level.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.

Office 365 npodeccroHanbHBIN TUTFOC ISl YIaIUXCSL.
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Zoom — matdopma TEICKOMMYHHKAIIMOHHBIX TEXHOJOTHH, pa3pa0oTaHHAas KOMITAaHHEH
Zoom Video Communications.

Teams — 3to KopmopatuBHas IaropMa, KOTOpas BKIOYAET YaT, OHJIANH-BCTpEYH,
NPUJIOKEHHUs, 0OMEH U COBMECTHYIO paboTy Haj daiiamu. paspadorana Microsoft Teams

Educa - o6pasoBarensublii mopran UT'Y.

6.3. Texnn4yeckue M 3JIEKTPOHHbIE CPEICTBA:

Ha JICKOUAX HCIHOJIBb3YHOTCA My.HBTPIMCﬂPIfIHLIC nNpe3cHTauuu i ACMOHCTpaluu Kaprt,
dororpaduii, cxeM M PHUCYHKOB, Ipa@UKOB W JUarpamMMm,; Ha CEMHUHAPCKUX 3aHATHIX -
BI/II[GO(I)I/IJIBMBI AJIg JIydIIero OCBCUHICHUA OTACIbHBIX Pa3aCioB JUCHHUITJINHEI.

Matepuanbl JeKUuil U JOMOJHUTENBHBIX 00pa30BaTENbHBIX MAaTEPHAIOB BBICTABIICHBI U
IIOCTOSIHHO KOPPEKTUPYIOTCS Ha caunre 00pazoBaTENHHOTO rnopraja ury
(http://www.educa.isu.ru)

VII. OBPA3OBATEJIBHBIE TEXHOJIOT' U

Jis 0OCBOCHMS MUCHMIUIMHBI «XHMHS MOYB» MPUMEHSIOTCS CIEAYIOUIHe 0Opa3oBaTeIbHbIC
TEXHOJIOTHH:

o  Ungopmayuonnaa nexyus. JleKnust — 3TO CKaTO€ H3JI0KEHHE OCHOBHBIX HAaYYHBIX
(akToB, uTO SIBJISIETCST 0a30¥ I aHAJIM3a PACCYKICHHUM, OICHOK.

o Jlexyus-euzyaruzayus. YUUT CTYACHTOB NpPeoOpPa3OBHIBATH YCTHYIO W IHUCHMEHHYIO
UH(OpPMAIHIO B BU3YyaIbHYIO (OPMY, 4TO GOPMHUPYET Y HUX MPO(HECCHOHAIFHOE MBIIUICHHE 32
CUYeT CHCTEMAaTHU3allMd W BBUICICHUS HauOoJee 3HAYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB
colepkaHus oOydeHMs. 3ajada IpernojaBaTels HMCIOJIb30BaTh Takue (OPMbBI HATJISAHOCTH,
KOTOpPBIE Ha TOJIBKO JIOTIOJHSIOT CIIOBECHYIO MH(OPMAIUIO, HO U CaMH SIBIISIOTCS HOCHUTEISIMU
uH(pOpMaIMu (CXEMbI, PUCYHKH, CIANIBI-IPE3EHTANH, U T.I1.). DTOT BHUJ JICKIIUU JIy4IIe BCETO
UCTIOJIF30BaTh Ha JTalle BBEACHUS CTYICHTOB B HOBBIA pasfell, TEMY IUCIHUILINHEL.

o Jlexyus-beceda. Ilpeamomaraer HENOCPEACTBEHHBIH KOHTAaKT MpPENOAaBaTeNs C
ayautopueit. [IpenmymiecTBo jgekunu-Oeceapl COCTOMT B TOM, YTO OHA MO3BOJISIET IPUBIEKATH
BHUMAaHHE CTYJICHTOB K HanOoJee BaXHBIM BOIPOCAM TEMBI, ONPENENATh COJIEPKAHHE W TEMIT
U3JI0KEeHUs1 y4eOHOro Marepuasia ¢ y4eToM OCOOCHHOCTEH CTYAECHTOB.

e Jlabopamopnoe 3ansamue - 3TO TPOBENEHHE CTYIECHTAMHU IO 33JaHUIO IPETIOaBaTels
OTIBITOB C MCITOJIb30BaHUEM MPUOOPOB, HHCTPYMEHTOB M JPYTUX TEXHUYECKUX MPHCIIOCOOICHHIH,
TO €CTh 3TO U3yYEHHE KaKHX JINOO SIBIEHUI ¢ TOMOIIBIO CIELUATIBHOTO0 000py10BaHHUS.

e  Koanoxsuym (ompoc) — BHUJ Y4EOHOTO 3aHATHS, MPOBOJMMOIrO C IEIbI0 MPOBEPKH U
OLICHMBAHUS 3HAHUH ydaruxcs. KomIokBuyM MOXeT MpOBOAUTHCA B (hOpME WHAWBUAYATBHOM
Oecempl TperogaBarTeNs CO CTYACHTOM WJIM Kak MacCoBBI ompoc. B Xxome rpymmoBoro
00CYX/IeHUS CTYJEHTHI y4aTcsl BBICKa3bIBaTh CBOIO TOUKY 3PEHHUS 10 ONPEAEICHHOMY BOIIPOCY,
3alUIaTh CBO€ MHEHHUE, TIPUMEHSISI 3HAHHsI, TTOJIyYeHHBIE Ha 3aHATHUSAX 1O mpenMmery. B xome
KOJIJIOKBHYMa MOTYT TaK)Xe MPOBEPATCS MUCbMEHHBIE pabOTHI CTYIEHTOB.

o CamocmoamenvHas paboma cmyoenmos (cM. 11. 6.2).

e Jlucmanyuonuvie  0bOpazosamenvhble  MEXHOIOUU. I[lon  AWCTAaHIMOHHBIMH
00pa3oBaTebHBIMU TEXHOJIOTHSIMHA MTOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOTHHU, PeaTn3yeMble
B OCHOBHOM C IIpUMEHEHMEM WH(POPMAIMOHHO-TEIEKOMMYHUKALMOHHBIX CeTeld Ipu
OTOCPEIOBAaHHOM (Ha pACCTOSHUM) B3aWMOJEHCTBHM OOYyYarOIUXCS H  MEeAarorHuecKux
pabotHukoB (DenepanbHbiii 3akoH oT 29.12.2012 N 273-®3 (pen. ot 31.07.2020) «O6
oOpazoBanuu B Poccuiickoit @enepanuu» (¢ u3M. u Jo1., Beryn. B cuity ¢ 01.09.2020)). [Ipu
OCBOCHMHU AMCUUIUINHBI «300J10THs OE€CIIO3BOHOYHBIX) UCIOIB3YIOTCA CIEAYIONINE TEXHOIOTHUH:

" UHmMepHem-MexHOoLo2Us — CTIOCO0 TUCTAHIIMOHHOW Tepenayn nHPOpMAIHY, OCHOBAHHBIH
Ha HCII0JIb30BAaHUH TII00aTbHBIX U JIOKAJIBHBIX KOMIBIOTEPHBIX CETEH 1 oOecreueHust A0cTyna
oOyJaromuxcsi K WH(POPMANMOHHBIM 00pa30BaTelIbHBIM pecypcaM H Ui (OPMHPOBAHUS
COBOKYITHOCTH METOJIMYECKHUX, OPTraHU3allMOHHBIX, TEXHUYECKHMX W TPOrPAMMHBIX CPEJICTB


http://www.educa.isu.ru/
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pealM3allud W YIpaBieHHs Y4YeOHBIM IPOLIECCOM HE3aBUCUMO OT MeCTa HaXOXACHUS €ro
CyOBEKTOB;

" MeNeKOMMYHUKAYUOHHAS MEeXHOI02Us — 3TO TEXHOJIOTUS, OCHOBaHHAs Ha UCIIOJIb30BAHUU
IO0ANBHBIX W JIOKAIBHBIX CETEH uig OoOecreueHus] B3aMMOACHCTBHUS OOYyYarOMIMXCs C
mpernojaBaTesieM M MeXIy co0oil u  gocTyna oOydarommxcs K UHGOPMalUuOHHBIM
00pa3oBaTelibHbIM pecypcaM, MpPEACTaBICHHBIM B BHUJE BUJCOJCKIUNA W JPYTHUX CPEICTB
obyuenus. Mcnonb3yercss O6pasoBarebHbiii mopranx UTI'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIA

Ouyenounvle mamepuast 0711 6X00H020 KOHMPOJIA — B BUJIE cOOECEOBaHUSI HA BBOJIHOM
3aHATHH. B KauyecTBE OIICHOYHBIX CPEJCTB JUIS BXOJHOTO KOHTPOJIS OIECHKH YPOBHS 3HAaHUH

CTYACHTOB UCHOJIb3YHOTCA TCCThI C OTKPBITHIMU BOIIPOCAMMU.
Ouenounvie mamepuansl meKyujezo KOHmMpoas gopmupyromcs ¢ coomeemcmeuu ¢ JIHA

YHUgepcumema
B paMkax aucOMIIMHBI «XUMUS TOYB» HCIOJIB3YIOTCS CICAyIONe (HOpPMBI TEKYIIETo

KOHTPOJIS:

- YCTHBIH OIpOC (KOJIJIOKBUYM);

- cobecenoBanue

- ToManrHss pabora;

- IUCbMEHHBIE PaOOTHI

- pedepar;

- Ipe3eHTAlNS;

- TECT.

@DOH/I OLIEHOYHBIX CPEJICTB BKIIOYAECT:

- 3a/1aHus JAJIs JJOMalIHUX pa0oT,

- CIIUCOK TeM pedepaToB U Mpe3eHTaIuH,

- TECTOBBIC 33/IaHUS TI0 AUCIUTUINHE,

- BOIIPOCHI U OMUJIETHI JUIsl SK3aMEHa,

- KpUTEPHUH OIICHKH 3HAaHUH CTYJCHTOB.
JUis KOHTPOJISL CaMOCTOSTENIbHOM pabOThI CTY/IEHTOB HCIIOJIB3YIOTCS YCTHBIE OIpPOCHI, TECTHI,
MMCbMEHHBIE PaboThI, pedepaTsl.

Ha3naueHue O1leHOUHBIX CPEACTB: BBIABUTH C(HOPMUPOBAHHOCTH 3asiBICHHBIX KOMIIETCHIUN

OIIK-3, OIIK-5.

JleMOHCTPALIMOHHBIC BADHAHTBI TECTOB /ISl TEKYILEr0 KOHTPOJIA
1. /Kenezo naubvonee noogusxcno —é
1) menouHoii cpene;
2) HEeUTpaIbHO;
3) cnaboKucInoi;
4) CHIIbHOKHCIIOH.
2. Kak OT/IMYMTH rOPU30HT CKOIJIEHHS KAPOOHATOB OT TOPU30HTA CKOIJIEHHs rumca?
1) o ugery;
2) 10 TIOTHOCTH;
3) peakuueii ¢ HCI
4) peaxuueit ¢ KC1.
3. PeakTHBOM /1J151 OOHAPYKEHHSA THIAPOJIUTHYECKO KHCIOTHOCTH SIBJISIETCS —
1) Bona;
2) XJIOpUJI KaJHus;
3) ruaponupuT;
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4) amerat HaTpus;
4. Kakoit memoo evloeeHus noO46eHH020 pacmeopa He npumenaemca?
1) oTripeccoBbIBaHUE;
2) nentpudyrupoBaHue;
3) cenaparusi;
4) BBITECHEHHE JPYTOH KUJKOCTBIO.
5. Umo ¢ nouge pezynupyem KOHYEeHMPAyuio NOY6EHHO20 pacmeopa?
1) pacrenus;
2) KOpHEBbIC BBIJICICHHUS,
3) MOYBEHHBIN MOMIOMIAIONIUN KOMILIEKC;
4) nerkopacTBOPUMBIE COJIH.
6. Ilousennwlii pacmeop — Imo
1) uncras Boja B MOYBE;
2) pacTBOp MOBEPXHOCTHO-aKTUBHBIX BEIIECTB;
3) pacTBOp ANEKTPOIUTOB;
4) KOJIJTOUIHBIA PacTBOP
7. Kakue npoueccsl 00yCJIOBJIMBAIOT MOTJIOTUTEIBHYI0 CIIOCOOHOCTDH MO4YB?
1) xaTnOHHBIN OOMEH;
2) MMOPO3HOCTB;
3) rymudukanus;
4) py6edukanus
8. Ilpu evicokoit cmenenu HACLIUWEHHOCHU NOYE 0OMEHHBIMU KAMUOHAMU NOYEHI —
1) kucble;
2) 3aCOJICHHBIE;
3) HeHTpanbHBIC.
4) necuanble
9. Kakoii u3z nepeuucieHHbIX J1eMeHM 08 He 6X00um é cocmae ymyca?
1) yraoepox;
2) KpeMHHI;
3) KUCIIOPOT;
4) Bogopo;
10. Kakue zymycogvle Kuciomul pacmeopumsl é Kuciome?
1) ryMHUHOBBIE;
2) ¢yIbBOKHCIIOTHI;
3) rumaTtomenaHoBEIE.
4) aroKpeHOBbIE
3ananus AJs JoMalIHed padoThI:

1. CocraButh Tabnuiy kiaccuUKalMd MHHEpAIOB IO Kiaccam/NojAKJIaccaM, B KOTOPOH
pUBECTU (POPMYIIBI XUMUYECKOTO COCTaBa KaX/10r0 U3 MPUBEIEHHBIX MUHEPAJIOB..

2. IlpoBecTn aHamM3 NOJYYEHHBIX pe3yiabTaroB omnpenenenus pH H20 B mnouse u
MOJTOTOBUTH KPaTKHUI OTYET MO Jab0paTOpHO-NPAKTUYECKOM padoTe.

3. IlpoBectn aHanmM3 TMONYYEHHBIX pE3yJIbTaTOB ONpEAEICHUs YriepoAa B TIOYBE U
MOJATOTOBUTH KPATKHUI OTYET MO Ja00paTOpHO-NpaKTUYECKON padboTe

4. IlpoBecTM aHaJM3 IMOJYYEHHBIX PpE3YJIbTATOB  ONPEIEIEHUS  KHUCIOTHO-OCHOBHOM
Oy(epHOCTH B MTOYBE U MOJArOTOBUTH KPAaTKUN OTYET MO J1a0OpaTOPHO-NPAKTUYECKON padoTe c
npeJcTaBiIeHuEM Ipa(UKoOB U TUarpaMM.

5. HpOBCCTI/I AHAJIN3 TTOJYUYCHHBIX PE3YJIBbTATOB OMPCACIICHHA IMOABHMXKHOTO XKEJIC3a B IMOYBE U
HOJArOTOBUTH KPaTKUH OTUYeT Mo JabopaTOpHO-TpakTHueckoil padore. CocTaBUTh 3 TECTOBBIX
BOITPOCA 10 JAHHOU TEeMe.

6. IlogroroButh pedepar, MOKIAT M IMPE3EHTAMI0 IO 33JaHHOMY MHMKpPOAJIEMEHTY U €ro
CBOMCTBaM, y4acTHIO B IOYBOOOPA30BAHUHU U JKU3HU JKUBBIX OPraHU3MOB.
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7. CocraBneHHE aHATUTHYECKOTO TUTaHA JIUIsl KOHKPETHOTO TUTIA MTOYBKI

8. TloxroroBka HTOrOBOTO OTYETA IO JAOOPATOPHOMY MPAKTUKYMY

9. TloxroroBka oOmiero goKJIaja M NPE3CHTAIMH, 3allUTa W OOOCHOBAHHE IOJYYEHHBIX
pe3yIbTaTOB AHAIU30B M BBIBOJOB IO HUM.

10. Hanmcanme pedepara mo 3aJaHHOM TeMe HAa OCHOBAaHHM IPOBEICHHOTO JIMTEPATYPHOTO
0030pa.

IpumepHsbIi ciucok TeM pedepaToB U npe3eHTanuii B popmarte Power Point:
1. Uctopust popMupoBaHUs XUMHUH IIOYB KaK CAMOCTOSITENILHOTO Pa3/iesia IOYBOBEACHHUS.
2. OOMEHHBII HATPHil B COCTaBe OOMEHHBIX KATHOHOB M €r0 3HAYCHHE ISl TUAarHOCTUKU
COJIOHIIOB.
3. Ontumusanyst CBOMCTB IMOYB M ONTHUMAIbHBIE YPOBHHM IIOKa3aTeliel MX XHUMHUYECKOTO
COCTOSIHUSI.
4. Crangaptuzanys B 00JaCTH XMMUM U aHaIKM3a I10YB.
5. 30HBI pa3BUTHS YCTOHYMBBIX OKHCIHMTEIbHBIX, BOCCTAHOBUTEIBHBIX PEXUMOB, 30HBI
HEYCTONYMBOI'O COCTOSIHUS U IIEPEXOIHBIE 30HBI.
6. I'pynnupoBKH MOYB MO XapaKTEPY OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEKUMOB.
7. BausiHue peXMMOB Ha COCTOSIHUE U IUIOA0POIUE MOYB.
8. MeTob! perylnupoBaHusi OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEKUMOB.
9. MeTo/pI OLIEHKU M KOHTPOJIS XUMUYECKOTO 3arpsi3HEHHUS TIOYB.
10.PexynbTuBanus U peMeauaus 3arpsi3HEHHbIX MOYB.
11.®opmbl coeAMHEHUI MUKPO3JIEMEHTOB B [10YBAX.
12.TlonBrxHBIE (JOCTYIHBIE) COETUHEHNUS MUKPOAJIEMEHTOB, METO/Ibl UX OIpEEJICHUS.
13.Ponb a30T1a B 1ouBe, B poIecce ryMu(pUKAIUN.
14.Tpancdopmanus coeJMHEHUH a30Ta B I0UBaX, UX BIMSIHHUE Ha ypoxKaii;
15.PacTBOpuMOCTH (pocdaToB KanbLus, Kene3a, amoMUHES;, BiustHIE pH.
16.®DocdaTHBIN TOTEHIIMAT U MOTEHI[MaIbHAsA OydepHas ciocOOHOCTh MOYB MO OTHOIICHUIO K
bochopy, METOABI X ONPEICTICHHS.
17.Cepa opranuyeckux COeIMHEHHUH B TOYBaX.
18.CBotlicTBa 1 ycIOBUS HAKOIUICHUS CYIb()HUIOB B TOYBEHHOM IpoduIe.
19.Cynbdar-peaykuus B o4Bax 1 TEOPHs OMOJIOIMUYECKOTO MPOUCXOMKAECHUS COJIBI.
20.IToTpebHOCTD KyJIbTYpHBIX pacTEHHIl B cepe.
21.CepHOKHMCIIOTHOE 3arpsi3HEHHE TIOYB 3a CYeT AaTMOCQEpPHBIX BbINAJCHUA M J00BIYM
IOJIE3HBIX UCKOMAEMBIX U METO/IbI OOPHOBI C HUM.
22.3arpsi3HeHHE T1OYB OpPraHWYECKMMHU BELIECTBAMH: YIJIEBOJOPOJAMH, TECTHIHMIAMH,
dhenonamu.
23.Teopust M TpakTHYECKHE IPHEMbl PETyJUPOBaHMs 3alacoB M KayeCTBEHHOTO COCTaBa
rymyca B I104BaX CEeJIbCKOXO03HCTBEHHBIX JIaHAIIA(TOB.
24.3aKOHOMEpPHOCTH HM3MEHEHHs IPYNIIOBOro M (hpakIMOHHOTO COCTaBa I'yMyca B 30HAJIBHO-
TEHETHYECKOM PSITy MTOYB.
25.I'pynnoBoii cocTaB rymyca Kak (yHKIUS ypOBHS OHOJOTMYECKOM AaKTMBHOCTH IIOYB,
nepuoja OMOJIOTHYECKON aKTUBHOCTH TIOYB.
26.Yyactue B mpolecc T'yMHQHUKAIMM W MEXaHU3Mbl TpaHCPOPMALMU JIMTHMHA, OENKOB,
YTJIEBOJIOB, (hJTABOHOUIOB.
27.Tokcnueckue MPOAYKTHI Pa3JIOKEHUS] OPraHUYECKUX OCTATKOB B IOYBE U METOJIb OLICHKU
(UTOTOKCUYHOCTH.
28.YyacTue NUrMEHTOB M MUKPOOPTaHU3MOB B TYMYCOOOpa30BaHUU.
29.0koorudeckast poiib TyMUPUKAIINH.
30.DopMBbI cOeAMHEHUH Kene3a B IOYBaxX M UX IPYIIIOBOM COCTaBe.
31.BimsiHue coemuHEeHNH jKene3a Ha CTPYKTYPY, TUIOTHOCTD TTOYBBI.
32.CoequHEHUS Kene3a U OKpacKa IMOYBEI.
33.CnexTpanbHasi oTpaskaTelbHasi CIIOCOOHOCTh MOYB M KOJMUYECTBEHHBIE 3aKOHBI OTPaXKEHUS
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CBeTa IMOYBaMH.

34.Ponb HOTOXMMUYECKUX peaKIMii B TOYBOOOPA30BAHUY.

35.'mmaTomenaHoBbIE KUCTOTHI U (DYJIIBBOKHCIIOTHI.

36.Pois TymMyca B IUIOJOPOAMH TOYB M YCTOWYMBOCTH 3emieaeius. Du3nonorudeckas
aKTUBHOCTH T'YMHHOBBIX BEIIECTB.

37.0nTumaneHbple YPOBHH COZAEp)KaHUS TyMyca B NOYBaxX M ero OajaHC MpH MHTEHCHBHBIX
CUCTEMaXx 3eMJIEICIIHSL.

38.Yr11eBo10po/Ibl B IOYBAX, MPOIYyLIUPOBAHIE METAHA, 3TaHa, ITUJICHA.

39.Posnb anOMUHMS U €70 COSTUHEHH B ITOYBE

40.CoenuHeHUs1 KPEMHUS M UX POJIb B MOYBOOOPA30BAHUU.

BOHPOCLI AJISl MOATOTOBKH K KOJVIOKBUYMaM

Paznen 1. XUMMUS ITIOYB, EE POJIb U MECTO B COBPEMEHHOM
INOYBOBEJIEHUUA

» KakoBa poyib XUMHH IT0YB B PEIICHUH BOIPOCOB KJIacCU(UKAIINH, TUATHOCTUKH, TCHE3HCa,
MEJHMOPALIMU [TI0YB U OXPaHbI OKpy:karomei cpenpl? KakoBsl 0cOOEHHOCTH MOYBBI KaK 00bEKTa
XUMHYECKHX UCCIICIOBAHUI?

= KakoBo ocHOBHOE 3HaueHue uzaeil B.B. JlokyuaeBa B pa3BUTUU XUMUU NTOYB?

= Kakue OCHOBHBIC IPEANOCHUIKYM BOSHUKHOBEHHUS XUMUU TTOYB?

= Kakue OCHOBHBIE 33J1a4d pelIaeT XuMHUs OYB?

= KakoBbI COOTHOIIECHHUSI XUMUU TIOYB C IPYTUMHU HAyKaMu?

= Kakue yueHble BHECIIM CBOM BKJIAJ B pa3BUTHUE OT/AEJIbHBIX HAPABICHU HAYKH XUMUHU I1OYB?
* Ha3zoBuTe NPUOPUTETHHIC HATTPABICHUS XUMHUYECKUX MCCIICTOBAHUN MTOYB?

* ['71e MOTYT UCIIOJIb30BAThCS PE3YJIBTATHl XUMUYECKUX MCCIIEIOBAHUN MTOYB?

= Kakue akryaibHbIe TPOOJIEMBI PEHIAIOTCS HA OCHOBE 3HAHUI XUMHH TTOYB?

= Kakoii Bkiaja B pazButue xumuu oy BHeciu K.K. I'enpoiin, .M.W. Tropun, M.M. Kononoga,
I.C. Opnos, H.I1. Peme3oB u ap.?

Pa3znen 2. IOUBA KAK TETEPOTI'EHHAS U TIOJIUJUCITEPCHASI CUCTEMA

= Kaxkoa posb B.B. JlokyuaeBa B pa3BUTHH OMOT€OXUMUYECKUX MOAXO0/I0B B HCCIEAOBAHNUN
MOYBEHHOTO TTOKpOBa?

* HazoBute 0COOEHHOCTH PJIEMEHTHOT'O COCTaBa OCHOBHBIX THUIIOB MOYB MOYBHI.

» Kak paccuyuTaTh MOJIbHBIC OTHOIIICHUSI 2-X OKCHJIOB DJIEMEHTOB JUIsI TTOYB.

= Kak cBsi3aHbl XUMUYECKUI, MUHEPATIOTUYECKUN U TPAHYJIOMETPUUYECKUM COCTaBbI IIOUB

» OxapakTepu3yuTe XUMHUYECKUM COCTAB OCHOBHBIX THUIIOB TOYBOOOPA3YIOIINX MOPOJ?

* JlosicHuTE, KaK CBSI3aH XUMUYECKHUM COCTaB MMOYB C MUHEPATIOTMYECKUM COCTABOM OCaJOYHBIX
nopon?

» Kakue 0cOOEHHOCTH 3JIEMEHTHOTO COCTaBa UMEIOT MOYBHI, (DOPMHUpYIOIIHECs HA TPaHUTAxX?
= Kakue 0COOEHHOCTH 3JIEMEHTHOTO COCTaBa UMEIOT MOYBHKI, (popmMupyromuecs Ha 6a3anbrax?
» Kakue 0cOOEHHOCTH 3JIEMEHTHOTO COCTaBa UMEIOT MOYBHI, (hopMHpYOIIHEecs Ha
YIIBTPAOCHOBHBIX MOPOJIAX

» Kakue 0cOOEHHOCTH 3JIEMEHTHOT'O COCTaBa UMEIOT MOYBBI, (DOPMUPYIOIIHECS HA MPOAYKTaX
BBIBETPUBAHUS MPaMOPOB?

Paznea 3. MUHEPAJIBHAS YACTD ITOYBBI, EE IPOUCXOXKJIEHUE U COCTAB
= CocTaBbTe CXEMY pachpe/esieHus: B OCHOBHBIX Tumax mo4B K, Na, Ca, u Mg no npoduito

» CocCTaBbTe CXEMY pacIpe/e/ieHUs B OCHOBHBIX Tumax mous Si, Al, Fe mo mpoduio

» KakoBo npodusbHOE pacrpeieiecHue CoJiei B 3aCOICHHBIX MOYBAX; KaK (YHKIIUS X
pPacTBOPUMOCTH M BOJHOTO pekuma?

» KakoBbI 3aKOHOMEPHOCTH HAKOILJICHHUST KapOOHATOB, CY/Ib(AaTOB M XJIOPHIOB IIETOYHBIX U
IEJI0YHO-3EMEIbHBIX METAJUIOB B MOYBAX?
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» KakoBo pacnpenenenne Al mo mpoduiiro B OCHOBHBIX THIIAX MOYB?

= KakoBa BO3MOKHOCTh 00pa30BaHUs B Pa3HBIX THIIAX MOYB TTOYB OOMEHHOU 1
TUAPOIUTHYECKON KUCIOTHOCTU?

= KakuMu peakTUBaMH ONPEACIIIeTCS THPOIUTUYECKAss U OOMEHHAss KHCIOTHOCTh MOYB?
» KakuMu MeTOJaMU CHHKAIOT KUCJIOTHOCTD MOYB?

= Kakyro posib UTpaeT >keJie30 B IaHHOM Pa3HbIX TUIIAX MOYB?

» Kak pacnpeneneHbl COeIUHEHUS jKele3a M0 MPO(UITI0 OCHOBHBIX I'PYIIN TUIIOB MOYB?

* 3apucyiiTe cxemy paclpeesieHus XKee3a 10 TOPU30HTaM OIIPEIEIEHHOIO TUIla T0YB?

= Kakyro posb Urpaet 3JI€MEHT KPEMHU B MOYBax?

» Kak pacnpenenensl COSMHEHUST KPEMHUS 110 MPO(UITI0 TaHHOTO THIIA (110 BEIOOPY
IpernoaaBaress) no4s?

* 3apucoBaTh CXEMY pacIpeIeIeHUs kKee3a 110 TOPU30HTaM OIPEAEIEHHOTO TUIIA TIOYBBI.
* JIpoxOMMEHTHUPYHTE, KAK MOXKHO MCIOJIb30BaTh MOKA3aTENIU 3JIEMEHTHOTO COCTaBa MOYBBI U
€e TpaHyJIOMETPHUSCKUX (PPAKIUI IS OIEHKH MUHEPAJTIOTHIECKOTO COCTaBa MOYBHI (C
MIpUMEPAMH ).

= KakoBa poJib pa3IMuHbIX MUKPOJJIEMEHTOB B MOYBE?

Paznen 4. OPTAHUYECKAS YACTD I1OYBbI

= JlaliTe onmpeneneHue NOHITHIM <rymyc>, <ryMu(UKaIs™> <TyMUHOBBIE KUCIOTH>.

» [lepeuncaure hakTOpHI, BIUAIOUINE HA TyMyCcOOOpa30BaHNE U HAKOIUICHUE TyMyca.

» [lepeuncnute U OXapakTepU3yHTE OCHOBHBIC TUIBI M HAMPaBJICHUS Mpoliecca ryMUPUKALIUH.
= KakoBa poJib OpraHO-MUHEPAJIbHBIX KOMIUIEKCOB B HAKOIUIEHUHU T'yMyca B [TO4BE?.

= KakoB cocTaB U CBOWCTBA T'YMYCOBBIX KHCJIOT KaK ()aKTOpa MUTPAIIUU XUMUYECKUX
AJIEMEHTOB?

» KakoB ypoBeHb ILJIOJIOPOAUS JaHHOW MOYBHI (110 BEIOOPY MpernogaBaTens)?

» Kak BaustoT kapOOHaThl IOYBBI HA OKPACKY, (PU3UYECKUE CBOWCTBA NIOUB, (PpaKIIMOHHBIN
COCTaB TyMyca M Jip.

* 300pa3uth rpaduk pacrpeaenacHus yriiepoa mo npo(uiIro OCHOBHBIX THIIOB ITOYB U
HA3BaTh TUI U30TYMYOBOTO MPOQUIIS.

= Kak 3aBHCST ONTUYECKUE CBOMCTBA TYMHUHOBBIX KHCJIOT OT UX CTPOCHUS U CBOWUCTB?

» Kak U3MEeHSI0TCS OT/eIbHbIE TOKA3aTeNd TYMYCHOTO COCTOSTHHSI ITOUBBI IO MPOQUITIO JIs
Pa3HBIX TUIIOB TIOYB?

» Kakne npakTHuecKne peKOMEHAINH JUIsl pETYJIMPOBaHMs 3a11aCOB U KaUECTBEHHOT'O COCTaBa
rymyca B II0YBaX Bbl MOXETE JaTh?

= KakoBa poisib coeguHeHui a30Ta, pocdopa u cepsl B pOpMUPOBAHUHN T'yMyca OUYBBI?

» Kak BIusIoT coequHeHus a3ota, pocdopa U cepbl Ha MIOA0POIANE TOUBBI?

]

Paznen 5. PU3NKO-XUMHUUYECKHUE CBOVCTBA IIOYBBI

* Yro Takoe HOHHAsI CHUJIa pacTBOpa’?

» Kak MOXHO TMarHOCTUPOBAThH COJIOHIIBI 110 KaIUHHOMY MOTEHIIUATY?

* Yr0 Takoe HOH-CEJIEKTUBHBIE IJIEKTPOIBI U 3a4EM UX MCIIONb3YIOT?

= KakoBbI XUMHUYECKHUE OCHOBBI Oy(EepHOCTH MOUB?

» Kak BIusAIOT 0OMEHHBIE KATHOHBI 1 OCHOBAHMS Ha CBOMCTBA MTOYB?

» Kak 3aBucut emkocTh kaToHHoro oomena (EKO) ot poaa Hacelmaroniero kKaTuoHa u
peaxkuuu cpesi?

» [lepeuncauth cocTaB 0OMEHHBIX KaTHOHOB M EKO riraBHEHIINX THUIIOB MOYB.

» Kak BIMAIOT MUHEPATIOTMYECKUH COCTAaB U COJIEPKAHUE OPraHMUYECKOT0 BEIIECTBA HA YPOBHU
EKO?

» Kak ncnonp3ytoT 0OMEHHBIN HaTpUl B COCTaBe OOMEHHBIX KATHOHOB JUISl TUAarHOCTUKU
COJIOHIIOB?

» KakoBbI TeOpeTHUECKHE OCHOBBI M3BECTKOBAHUS KUCIBIX IIOYB M pacueT /103 U3BeCTH?

* Hapucosats rpadguk OypepHOCTH HCCIeJOBaHHON OYBBI, CIENATh BHIBOJIBI U MOSCHUTb.
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. F/:[e, B KaKHUX IMOYBAX HAXOAATCA 30HBI Pa3BUTHA YCTOP'I‘IHBBIX OKHCIINTCIBHBIX,
BOCCTAHOBUTCIIbBHBIX PCIKUMOB, 30HLL HGyCTOﬁ‘-IPIBOFO COCTOSIHUA U ICPCXOAHBIC 30HBI,

= Kak I'PYNIIHUPYIOTCA IIOYBBI 11O XapaKTECPy OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe}KI/IMOB?
= Kak BIMSET OKHUCIHMTEIHHOE COCTOSHHE Ha miIoaopoaue mouB?

» Kak BIHMSET BOCCTaHOBHTEILHAS cp€aa Ha ILI0J0pOoanuec moun?

- Hepeqncnn nmoaxodbl U MCTOABI PETYJIIMPOBAHUSA OKUCIIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX
PEXKHUMOB B IIOYBE.

- Hepe'—II/ICJII/ITL IMMOKa3aTc/ini XUMHUYCCKOI'0 COCTOAHUA 1TOUB, UX CAWMHUIBI USMCPCHUA U
CHUMBOJIBI.

= KakoBEI IoAXO0AbI K OIITUMU3AINN CBOICTB II0YB M UX XUMHYCCKOT'O COCTOSHHUS?

= KakoBa PpOJIb CTaHAAPTU3AIUN B 00/1aCTH XMMHUM U aHAJIN3a IO0YB?

Ouyenounvie mamepuansl 0711 RPOMENHCYMOYHOI AMMmMeCmayuu 6 popme — IK3aMeH

Cucrema onenok: nsatudamipHas. OC 3TOro Tuma A0HKHBI BBIBISATH CTEIIEHb OCBOCHUS
TEOPETUYECKUX 3HAHWW Kak 0a3y Ais (OpMHUPOBAaHUS KOMIETCHLUH, YMEHUS UX IMPUMEHSITH B
CUTYaIUsAX, MOJACTUPYIOMINX MPOPECCHOHATBHYIO ACSITENFHOCTD. a TakXkKe - cHhOPMHUPOBAHHOCTH
3agBJeHHBIX B I1.3 kommerennuii: OIIK-3, OIIK-5.

AtTtecTanusi 1o Kypcy «XUMHS TOYB» OCYIIECTBISIETCS IpPHU YCIOBHH 00s3aT€IBHOTO
nocenieHus 3ansaTuii. Ocoboe BHUMaHUE YJIEISETCs CaMOCTOSTENbHOM MpopaboTke maTepuara.
bannbHas cTpyKTypa OIEHKU:

e AxTuBHas paboTa Ha 1JAOOPATOPHO-TIPAKTUIECKUX 3aHATUAX - 10 5 GaJIOB
e Hanuuue nexuuil ¥ BHIIOJHEHUE MPAKTUYECKUX 3aJlaHuM - 710 5 OamioB
e KoHTpOJBbHBIE TECTOBBIE PabOTHI (BCEro 6)- 5 0amioB
e (CamMocTosTeIbHOE BHITIOJIHEHUE 3aJIaHU JIsI CAMOKOHTPOJISA 10 BceM pasjaenaMm. Beero: 30
OasioB.
e OtcyTcTBHE Ha JEKIMIX U CEMHUHAPCKUX 3aHATHAX 0€3 YBaXKUTENbHOM NMPUYMHBL: MUHYC 5
Oas10B M3 00ILEro peuTrHra.
Bcero — max 100 6aos.

IIIxaja oneHoK:

Otnuyno — 86 -100 Oamno; Xopomo — 72 — 85 VYpoBnerBoputensHo — 60 — 71;
HeynosnersopurensHo — menee 60.

DK3aMEHAIMOHHAs OLIEHKA MOKET ObITh BBICTABJIEHA HA OCHOBAHUU MOJYUYEHHs B TEUCHHE
cemectpa 70-80 OayuioB, B OCTaJbHBIX Cllydasx CTYAEHT JOJDKEH OyneT Ha BbIOOp MpPOWTH
KOHTPOJIbHOE TECTUPOBAHUE TI0 BCEM pa3jieiaM Kypca, MO0 caTh SK3aMeH 10 Ouiieram.

IIpuMepHBIH CIUCOK BOIPOCOB K YK3aMEHY
1.  Makpo- u MUKpO3JIEMEHTHI B TouBax. OOIIMe MOHITHS
2. OOmue npencTaBlIeHUs O BAJIOBBIX, TOJBH)KHBIX, 0OMEHHBIX, KHCIOTO- ¥ BOJHO-
pacTBOPUMBIX (pOpMax 31€MEHTOB (TIPUMEpPHI)
3. MakpoaieMeHTHBII cOCTaB TOYBOOOPA3yIONMX MOPO/] - TPOJAYKTOB BEIBETPHUBAHHS
MarmMaTU4YeCKUX MOPOJ KUCIOTO U OCHOBHOTO COCTaBa
4.  Makpo31eMeHTHBII coCTaB MOYBOOOPA3YIOLIUX MOPOA - IPOAYKTOB BBIBETPHUBAHUS
0CaJI0YHBIX OPO/I: IECYAHUKOB, APTUILTUTOB (OKaMEHEBIINX TJIMH), U3BECTHSIKOB.
5. IlpencraBnenus K.K. I'enpoiina o mormorurtensHoit cnocoOnoctu nous (I1CIT) u ee Bunax
6. CocraB mouBeHHoro norjiouaroniero komruiekca (I1K): aucnepcuonnas cpena,
nucrnepcuoHHast asza
7. XuMHU4YecKuit cocTaB 0OMEHHBIX KATHOHOB U CBSI3b EMKOCTH KaTHOHHOTO OOMEHa ¢
MUHEpAJIOrueH moYB.
8.  CocraB u ctpoenune MuHepasbHoU yactu [TTTK
9. Hcnonp3oBaHME 3JIEMEHTHOTO COCTaBa MOYBHI U €€ TPaHyJIOMETPUISCKUX (PpaKiuii Iist
OLICHKH MMHEPAJIOIMUECKOT0 COCTaBa MIOYBHI.
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10. IIpobnema HeoOMeHHOTO MOTIOMEHUs, (HochaT-nOHBI, UX UCTOUHUKH

11. TloHsATHSA aKTyaJbHOM U NOTEHLMATIbHON KUCIOTHOCTH U UX XMMHUYECKAs CYIIHOCTD.

12.  OOume 3aKOHOMEPHOCTH PaCIPEICICHUSI MAaKPOAJIEMEHTOB 10 TOYBEHHOMY MPOQIITIO
OCHOBHBIX THIIOB ITOYB

13. Twuaponutuyeckas u oOMeHHasi KUCJIOTHOCTb MOYBbI, IPUYMHBI UX BOZHUKHOBEHUS U HX
BIIMSIHHE Ha TUI0I0PO/INE.

14. TloHsATue O MOYBEHHOM PACTBOPE €€ U €ro COCTaB. AKTUBHOCTH HOHOB U COJIEH B MTOYBE.
15. 3aconeHue MoYB M OCOOCHHOCTH XUMUYECKOTO COCTaBa 3aCOJICHHBIX OYB. OOMEHHBIN
HaATpUii B cocTaBe OOMEHHBIX KaTHOHOB U €0 HCIOIb30BaHHE JIsl TUATHOCTUKU TOYB.

16. OxucnuTenbHO-BOCCTAHOBUTENBHBIEC YCIOBUS B MIOYBAX, UX BIHMSIHHUE HA MOJIBUKHOCTD
XUMHUYECKHX 3JIEMEHTOB U Ha IUIOJ0POIHE.

17. OcoOGeHHOCTH XUMHUYECKOTO COCTaBa MOYBEHHOT'O BO3/IyXa M UX 3HAYMMOCTD JJIS
IJI0JIOPOJIUAL.

18. OOmme npeacraBieHus: 0 OMOPUIBLHBIX 3JEMEHTaX. bBUO(HIIEHBIC 2JIEMEHTHI B COCTaBE
rymyca.

19. A3zot u ero opMbI B moyBax.

20. ®docdop u ero GpopMbI B TOUBAX.

21. Kammii u ero GpopmbI B moyBax.

22. Kanpruii, Marauii 1 ux GOpMbI B ITOYBAX.

23. Keneso, amroMuHMNA U UX POPMEI B ITOYBAX.

24. MukpodaeMeHThI (MapraHel, MeJib, [IMHK U JIp.) B TIOYBAaX U UX POJIb;

25. Tsokenble METAJUTBI B TIOYBAX M MpoOIieMa 3arps3HeHUs

26. T'ymycoBbI€ BelIeCTBa MOYBBI, X HOMEHKJIATYypa, CBOMCTBA, METO/IbI BbIACIICHUSI.

27. Bmusaue rymyca Ha EKO u Ha popMupoBaHuE TOUBEHHON CTPYKTYPHI.

28. CymHOCTb, OCHOBHBIE 3TaIlbl U MEXaHU3MbI T'yMU(DUKAIMH. DKOJIOTHYECKas pOJib
TyMUpUKAIIH.

29. MuHepanbHble COCIMHEHUS yIJepoJa B MOYBAX M UX BIMSHHUE Ha OKpacky, (pU3MKO-
XMMHYECKHE CBOMCTBA MOYB, ()PAKIIMOHHBIN COCTAaB rymMyca.

30. [Ilonstue o OydepHocTu nous, ee BuAbl. KuciotHo-ocHOBHAs Oy(epHOCTD MOUB.

Pa3zpaboruuk:
%{g
CTapIlNi NpenogaBaTeiab H.A.MapTthiHOBa
(oamMch) (3aHMMaeMast JIOJDKHOCTD) (MHUTIATIBL, PaMIITHS)

[IporpamMma coctaBiena B coorBercTBuM ¢ TpeboBanusiMu ®I'OC BO mno HampaBieHHro
noarotoBku 06.03.02 «ITouBoBeneHue», npoduib: «YpaBieHUe 3eMeIbHBIMI PECYpPCaMu.

[Tporpamma paccMOTpeHa Ha 3aceaHuu Kadeapsl

«01» anpens 2026 r.
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[Tpotokon Ne 1 3aB. xadenpoit \J‘ﬁ-i'f (A A.B.JIumtea

Hacmoswas npocpamma, He modcem Ovbimb ocnpousgedeHa HU 6 Kakou ¢opme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomuuxa npozpammol.



