[Iporpamma aucuuruiiasl "buoreoxumus'; 04.03.01 "Xumus".

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

Xumraecknid THCTUTYT UM. A.M. ByTnepoa

C
2
=
ry
=
- o
£
4

I DAI0 f Sy,

H720 ORI E D7 0
%@3, @5..:1 pgs %)
Cavenon Py e"’»s% :

‘6‘?# e ";t',’ﬁ

s

e o
Fo s - M0
.

E.A. Typunoea

28 despana 2055"1".'

NOONUCAHO INEKMPOHHO-UUPPOBOI ROONUCHIO

Hp orpaMmMa QqucCouilJinHbI

Buoreoxumma

Hanpasnenue nogrorosku: 04.03.01 - Xumus

IIpocduis noaroToBKM: XuMust

KBanmdukanus BbITyCKHUKA: OaKanaBp

dopma 0byueHust:_0YHOoe

SI3bIK OOyUCHHMSI: PYCCKUT

Ton Havana o0y4eHust o oOpa3oBaTebHO nmporpamme: 2025

O PAEKTPOHHBIH
ann Y‘I:IPIBEPCHTET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



[Iporpamma aucuuruiiasl "buoreoxumus'; 04.03.01 "Xumus".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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IIporpamMmy auciuIuTHEL pa3padorai(a)(u): goreHT, K.H. Kyreipesa MLI1. (Kadenpa HeopraHu4ecKor XUMHUN, XUMHUYESCKHIA
nHCeTUTyT UM. A.M. ByTtieposa), Marianna. Kutyreva@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
IK-3 CriocoOeH IPUMEHATh OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYYHbIX JUCLUILUINH B
MpoheCCHOHATBHOM AESTEIBHOCTH

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:
6a30Bble KOHIIEMIINKA OUOTEOXUMUK U ITPUPOY OMOT€OXUMHUYECKUX [IUKIIOB.
HoKeH yMeTh:

CaMOCTOATEJIbHO OIPEACTIATh q)OpMI)I HaXO0XICHUA XUMHUYECCKUX 9JIECMEHTOB B 3eMHOM KOp€ " KNUBOM BCIICCTBE.

IloJoKeH BIIafieTh:

HaBBIKAMM OLICHKH KHU3HEESTEIbHOCTU OPraHU3MOB B KaueCTBE MPUOPUTETHOTO (hbaKTOpa MUTPaLUK U pacrpeneieHus
XMMHYECKHUX JIEMEHTOB Ha 3eMile.

IIOJ'I)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

BJ'Ia,HeTL OCHOBaMu T€Opun Q)yHHaMEHTaJ'[I)HbIX pas3iesioB XUuMHU (npe;xne BCEIo HeOpFaHI/I‘leCKOﬁ XI/IMI/II/I)

CrocoOGHOCTb PUMEHSTh OCHOBHBIE 3aKOHBI XMMUH ITPU 00CYKIEHUH MOJIyYeHHBIX pe3yJIbTaToOB, B TOM YHCIIE C
IpHBJIeYeHNEeM NH(OPMALMOHHBIX 0a3 JaHHbBIX

2. MecTto nucuumjauHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJib) BKoueHa B pasaen "b1.B.JIB.03.01 Juciurivzel (MoAyin)" 0CHOBHOHN MpodheCCUOHATIbHOI
obpazoBaresbHON porpammbl 04.03.01 "Xumus (Xumust)" 1 OTHOCUTCS K JUCIMIUIMHAM 0 BeIOopy vactu OITOIT BO,
(opmupyemoii yayacTHUKaMH 00pa30BaTeIbHBIX OTHOIIICHUIA.

OcBauBaercst Ha 3 Kypce B 5 cemecTpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBa YacoB, BbIJeJEeHHBIX HA

KOHTAKTHYIO padoTy 00y4yanIuxcs ¢ npemnojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CaMOCTOSITENbHYIO
padoTy o0ydamuxcs

OO01mast TpyJOeMKOCTh AUCHUILINHBI COCTABIISIET 2 3a4eTHbIX (bie) equHuII(bl) Ha 72 Yaca(oB).

KonraktHas padora - 36 yaca(oB), B TOM YKCJIE JIEKITUH - 36 yaca(oB), MpakTUdecKue 3aHATus - 0 yaca(oB), 1a00paTOpHBIE
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOMN padoThl - O yaca(oB).

CamocrositesibHast paGota - 36 vaca(oB).
KouTposns (3auét / x3amen) - 0 yaca(oB).

(I)opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIUIUHBL: 3a4CT B 5 CeMeCTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAa00ThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAKTHOI pa6oThl, Camo-

HX TPYJA0E€MKOCTh (B 4acax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[lIpakTu-JIadopa-Iaopa-| TeIb-
MOy ISt MECTP| Bcero | B 3J. |4eckue | yeckKue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHS,| B 3J. [padoThL,| B3I pa-

Bcero | cdopme | Bcero | opme | OoTa

Tema 1. Micropuueckue U METOI0JIOTMUECKUE
MIPEMOCHUTKA BOSHUKHOBEHHU I OMOT€OXUMUM KaK

-+
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Hayku. 3agaun U 6a30Bble KOHIIETIIUA OUOTEOX UMHUH.

5 2 0 0 0 0 0 2

SAEKTPO|HHB H
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
2. |Tema 2. Konuemnuus 6uocdeps 5 2 0 0 0 0 0 2
Tema 3. Konnenmms xxuBoro Bemniectsa. CoctaB u
3. |pynkuum ;xuBoro BemectBa. broreonenos 5 2 0 0 0 0 0 2
Tema 4. [Tousa u pa3zsutue 6uochepsl. Bnusnue
4, |FEOXMMUHECKOH CPE/IBI Ha PA3BUTHE M XUMHUECKHH | o > 0 0 0 0 0 2
COCTaB PACTEHHH.
Tema 5. DBomoOLMOHHAA OMOr€OXUMHUA. DBOJIIOLIHAS
5. |1 coBpeMeHHBI! COCTaB JIUTOCREPHI. 5 2 0 0 0 0 0 2
Tema 6. DBomONMOHHAS OUOTEOXUMMUA: IBOJIIOLM
6. (1 coBpeMeHHBII cocTaB aTMocdepsl U ruapocdepsl | 5 2 0 0 0 0 0 2
Tema 7. DBoOLIMOHHAA OMOr€OXUMUS:
7. |6MoreoXxMMUYECKHe KOHLIENINY BOSHUKHOBEHU S 5 2 0 0 0 0 0 3
JKUA3HU.
g Tema 8. Murpauuss XuMIYeCKUX JIEMEHTOB U 5 4 0 0 0 0 0 3
BelllecTB B Ouocdepe.
Tema 9. 3aKOHOMEPHOCTH OMOTEOXUMHYECKOTO
9. |[KpyroBopoTa XMMHUYECKUX BEIIECTB 5 2 0 0 0 0 0 2
10. Tema 10. Broreoxumrrdecknii UKJI yriiepojaa 5 2 2 0 0 0 0 2
1. Tema 11. Bruoreoxumuueckye UKIJIbI KUCIOPOAA U 5 2 2 0 0 0 0 2
BOZIOpOIA
12. Tema 12. BuoreoxuMn4ecKkuil LUKJI a30Ta. 5 2 2 0 0 0 0 2
13. Tema 13. Buoreoxumuueckuit Uk gocdopa 5 2 2 0 0 0 0 2
14.|Tema 14. BHOreOXUMIYECKIIA IIMKJI CEPHI 5 2 2 0 0 0 0 2
Tema 15. BuoreoxumMmuyeckue LMUKIIbI
15. |BTOpOCTENIEHHBIX 2JIEMEHTOB: LIMKJIbl HATPUA U 5 2 2 0 0 0 0 3
XJI0pa.
Tema 16. BruoreoxuMmyeckme Kb
16. |BTOpOCTETICHHBIX JIEMEHTOB: LIUKJIBI TSKEBIX 5 4 0 0 0 0 0 3
METAJLIIOB.
I1Toro 36 12 0 0 0 0 36

4.2 Coaep:xaHue JUCHUILIMHBI (MOIyJIs1)

Tema 1. UcTopuyecKkne 1 METOI0JOTHYECKHE NP €IN0CHLIKA BO3SHIKHOBEHHSI O0HOTe 0XNMHH KAaK HAyKN. 3aaud H
0a30BbIe KOHIENIUHN 0MOreoXMMHUM.

Crpanuua 5 u3 14.
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HWcropus pa3BuTHsI 1 METOAOJIOTMYECKHE OCHOBBI Ororeoxumuu. ['eoxummueckue uccienoanus B CIIA. Pabors ®.Knapka,
KOTOpHIN onpesenun coaepxkanusa 10 OCHOBHBIX XUMHUYECKHX JIEMEHTOB B T€0JIOTMYECKUX MOPOJax U NIPUPOIHBIX BOJAAX.
HUccnenoBanue rinodaibHOrO pacnpeeieHus 1 MUrpalui XMMAYECKHX 1eMeHToB B yHuBepcurete r.Ocio (Hopserust).
Cozpanne reoxumuyeckoit kiaaccudukanuu (B.M. I'onpammvuar). IlepBslil 3ak0H KPUCTAITIOXUMUHY M TPABUIIO U30MOPpHU3Ma
(B.M. T'onpammuar). Munepanorndeckue uccienoanus B.J. BepHaackoro. OnpejesneHne 6MOreoXuMun 1
6roreoXxnMHUYecKre MPUHIMIK 1T0 BepHaackomy.

CoBpeMeHHbIe 3a/1a4i OUOreoXUMUU. MyIbTHUCIMILIMHAPHOCT OMOreOX MUK Kak Hayku. [TpakTudeckoe 3HaUeHHE
OGUOreOXUMHM: OUOTEOXUMHUYECKHI METO/I IIOUCKA Py, MUKPOOHAsi OMOXUMHUS, SKOJIOTHSI, MEMUIIMHA U arPOXUMHUSI.

bazoBble KOHLIENUIUKU OHOreOXUMUMU: KOHICIIIHA 6I/IOCCbepr 1 OMOKOCHEIE CUCTEMBI, KOHIICTIIUA ) KMBOI'0 BEIIECCTBA,
9BOJIIOLUOHHAasA 6I/IOFCOXI/IMI/I${, KOHLECITIUA OHOreOXUMHUUYECKUX IIUKJIOB.

Tema 2. .Koanenmus 6mocdgepnl

CoBpemMeHHasi MOJieJIb CTpoeHust 3emMin U ydeHue o ouocdepe. Onpenenenrie Guocheps o I.31ccy, o B.W. BepHaackomy.
KomnoneHTH 6rocdepbl.

JIutocdepa - OCHOBHOI pe3epByap XMMUUYECKUX JIeMEHTOB. [ eoxuMuyeckue KiaccuuKalul XUMUUECKUX JIEMEHTOB TIO
B.M. Tonpmmuaty (uTopuiibHbIe, XaIbKO(hUIbHbIE, CUIepOhUIbHbIE, aTMO(MUIIbHBIE, OO UITBHBIE 3JIeMeHTHI), TIo B.1.
Bepnanckomy (panuoreoxumust). Kiapk, kjiapk KOHIIEHTpaluK djeMeHTa. [ 1aBHble U paccesiHHbIe 971eMEHTbI, 3aKOH
Knapka-Bepnanckoro.

(DOprI TJIaBHBIX HAXOXIACHUA XUMUYCCKUX 9JICMCHTOB B HI/ITOC(bepeZ abMoreHHble ¥ OMOTEHHEIE MUHEPAJIBL. (DOPMLI
HAXOXKACHUA PACCEAHHBIX 9JIEMEHTOB! I/IBOMOp(pI/BM W KOHLCIIMA rOHbIIH.IMI/I,IITa. AKL[CCCOprIC MMHHEPAJIbL.

Tema 3. Konunennus :;kuporo semectBa. CoctaB U (hyHKIUM KIMBOT0 BelecTBa. buoreonenos

Bburoreoxumuyaeckue (I)yHKIII/II/I JKMBOI'0O BEIECCTBA. I'azoBrle. KOHHCHTpaHI/IOHHLIe. OKHCIIUTEIbHO-BOCCTAHOBUTEIbHEIE.
buoxnmuyeckue. HpI/IHL[I/IH OTKPBITOIrO CaMOYIIPaBJIAEMOI'0 BOCIIPOU3BOACTBA. BI/IOI‘COHCHOS 1 3KOCHUCTEMA.

CocrosiHME U pacnpe/esieHre MUHepaIbHOro BellecTsa B (purodromacce. CrocoObl OLIEHKH COJEpiKaHMsI XUMUUYECKUX
3JIeMEHTOB B ’KMBOM BelecTBe. CocTaB KHMBOro BerecTBa cyn. CocTaB JKHMBOTO BELIECTBA THAPOCKEPHL.

Knaccudukanus snemMeHTOB B K1UBOM BelecTse 1o B.M. BepHaackomy: Makpo3sieMeHTbl, MUKPO3JIEMEHTHI,
yIbTaMUKpO3JieMeHTHl. Kitaccudpukarwss MUHepalbHBIX BEIIECTB B JKUBOM BemecTBe 1o B.B. KoBanbckoMy: sKU3HEHHO
HEOOXOIUMBIEC JIEMEHTHI, TPUMECHBIE JIEMEeHTHI. BUoTeHHbIe JIeMEeHTH M UX KJIacCH(pUKAIIHS.

Posb paccessHHBIX XUMHUYECKHX 3JIEMEHTOB B (DyHKIIMOHUPOBAaHUM OroMacchl. PYHKLIMM MUKPO3JIEMEHTOB B OMOXUMHUYECKHUX
npolieccax, poib NOJUBAIEHTHBIX METAJJIOB, BXOJSAIIMX B COCTaB (DEPMEHTOB.

Tema 4. IlouBa u pa3Butne 6nocgepsl. BinsHne reoxumMudeckoil cpebl HA pa3BUTHE H XUMHYECKHH COCTaB
pacTeHui.

INousa (negocepa). [Ipocuins moUBEeHHOro0 MOKPOBA. [ OPU3OHTHI MOYB U UX T€HETUYECKas CBA3b. MUHEPAIOTHYECKUi COCTaB
no4Bbl. ['yMyC: T'YMUHOBBIE KUCIIOTBI, (DYJIbBOKHCIOTHI M UX KOMIUIEKCH ¢ MeTaIaMU. CTPYKTypHbIE STYEHKH T'YMYCOBBIX
COEeJUHEHU 1 (PyJIbBOKHCIIOT Ul Pa3INYHbIX TUIIOB ITOYB.

IlouBa - cocTaBHasI 4acThb 6I/IOFeOI_[€HO3a. By(i)epHaﬂ POJIb MMOYBLI B 6I/IOFCOHCH036. BurorenHoe HakoIUIeHE XUMHYECKIX
9JIEMEHTOB B BEPXHEM CJIO€ MTOYB U POJIb paCTeHI/Iﬁ B 9TOM IIponecce (6I/IOF€OXI/IMI/I'{CCKI/II7'I HaCOC). buorennas AKKYMYJIAIUA U
MUT'paliud XUMUYECKUX JIEMEHTOB B ITOYBE. PacnpeneﬂeHI/Ie XUMHYECCKHUX JIEMEHTOB B IIOYBECHHOM HpO(l)I/IJIe.
Buroreoxummueckue Cl)yHKIII/II/I ITOYBBHI.

Tema 5. DBoaonHoOHHAs OMOTe0OXUMISI. JBOJIOIMS H COBPEMEHHBII COCTaB JHTOC(ephI.

T'eocdeps! ¥ coBpeMeHHast MOJIesb CTpoeHust 3emMin: reorpaduueckas 000s04ka, turtocdepa, Mmaruurocdepa, buocdepa,
TexHocepa. 3a1aun IBOJOIMOHHON OHOTEOXMUH.

IlepBHUYHBII CUHTE3 3JIEMEHTOB U XUMHUECKHIA cocTaB BeesleHHOM.
Spoumonus utocepsl, cTaany KonaeHcari. CoBpeMeHHBIN COCTaB TUTOchephl: KOHTUHEHTAIbHAS 1 OKeaHHJecKas Kopa,

Co/iepKaHue XUMUYECKHUX JIEMEHTOB B 3¢MHOU KOpPE; OPUEHTHPOBOYHOE COJICPIKAHNE XMMUUECKUX SJIEMEHTOB B MAHTHU
3eMH; MOJIIMPOBAaHUE COCTaBa SApa 3eMIIH.

Tema 6. IBoIONHOHHASI GMOTE€OXUMUSI: YBOJIONHUS U COBPEMEHHBI cocTaB aTMocdephl 1 ruapocdepbl

Deomonus armocepsl. [lepeuunas atmocdepa: stambl (GOPMUPOBAHUS, COCTAB U MPOTEKAIIINE B Hell XUMHYECKUE TPOIIECCHI,
Biustaue Y @ usnydenust. Ctaauu u3MeHeHus coctaBa atMocdepsl. COBpeMEHHOE CTPOSHUE U XUMUYECKUN COCTaB
aTMocephl.

Spomonus rugpocdepsl. 3aBUCHMOCTb COCTaBa MPOTO-THAPOCGhEPH OT TEMITEPaTypHOTo pexnma 3emian. [1epBUdHbIi OKeaH.
Konnernms conoBoro okeana. Tpu 3Tara 3BoMOIIN THAPOCHEPHI.

Tema 7. DBOMIONNOHHAS OMOreOXNMHUS: OHOreOXHUMHYECKHe KOHIENINH BO3HUKHOBeHI JKU3HH.

Ipenduotrueckast 3eMyisi 1 MUHEPAJIbHBIC ITUKJIbI 9JIEMEHTOB. Broreoxumudeckrie KOHLELUHN TPOUCXOKAeHHS KU3HU: Vaest
nancnepmuu (C. Appenuyc), ['unore3a nepsuunoro 0yiboHa (AW Onapun), I'nunet u sxu3Hb (Teopusi Karipuc-Cvmura u B.B.

ITonbiHOBa), [TpuTOBast MO/IETb BOZHUKHOBEHUS KU3HU, Teopus THoapupHOro mrpa. CoBpeMeHHbIe KOHIIETIIIUY MOsIBJISHUS
KU3HU.

SAEKTPOHHBH
Crpanuna 6 u3 14. Il YHHBEPCHTET
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Tema 8. Murpanus xaMnuecKAX JJeMeHTOB U Bel[eCTB B 6mocdepe.

IIpoueccsl, 3aIlyCKaoIMe MUTPALMI0 XUMUYECKHX 3J1eMeHTOB. I 'eoxumuueckue npasuia .. Mengaeneea, B. I'apkunca, T
Opnno. Buyrpennue ¢akTopsl Murpammu, noreauuan Kaprinemxka, sHeprerndeckue ko3 puIMeHTs HOHOB. BHelHue (hakTOpHI
MUTpaLym.

T'eoxumuueckas MUTI'pallMOHHaA KJ'IaCCI/ICbI/IKaHI/IH XUMHMYECKHUX 3JIEMEHTOB 110 A .M. HepenbMaHy. BOS}IYH_IH])IC MMUI'PAHTBI:
AKTUBHBIC 1 ITACCUBHBIC BO3AYIIIHLIE MHUT'PAHTHI. Boansie MUI'PAHTBL: BOAHBIC MMOABUKHBIC MUT'PAHTHI, MAJIOIIOABUKHBIC BOJAHBIE
MMI'PAHTBI.

Bup! Murpaniyn XMMU4eCcKHX 3JIEMEHTOB M MX COeIMHEHNI. MexaHndeckass MUTpalis 1 MoKa3aTeb MEXaHUIeCKON
Murpanui. PU3HKO-XUMIYECKash MUATPALMS: YIIPABJIAOIIHE TPOIIECCH, BHYTPEHHME U BHEIITHUE (DAaKTOPHI.

BuroreHHast Murpanus: 3aKOHOMEPHOCTH NPOTEKAHUsI Ha Cylie U B ruapocdepe, OMoreoxuMmuieckui Hacoc ['onpammuara,
MUKPOOHOJIOTMUYECKOE BbILIEIaYMBAHUE, BIIMSIHUE HOHHBIX ITOTEHIMAIOB Xa4YMHCOHA, BIMSIHUE KOOPIMHAIMOHHON
AKTHBHOCTH XUMHUYECKHX 35ieMeHTOB. Koadpurment 6uornornomenus. buoreoxumuyeckuii METo/1 Ioucka pyJ.
duropemenuanysl.

TexHnorennas MUI'palus. prnnbl IMPOLECCOB TEXHOT! €HHOK MUI'palluu. IlonsTre HOOC(bCpr u TexHorenesa. Ilokazaremm
TEXHOI'CHE3Aa: TCXHO(bI/UIbHOCTB, HAECTPYKTHUBHAAA AKTUBHOCTb, TEXHOI'€HHOC I'€COXUMHNYCCKOE AaBJICHUEC U MOYJIb TEXHOI'€HHOI'O
T€COXUMHNYECKOI'o JaBJICHUA.

T'eoxyummnyeckye U TeXHOT€HHbIE 6apbep1)1 MUIr'paliun 3JIEMEHTOB.

Tema 9. 3aKkoHOMEePHOCTH OGHOre0XHMHYECKOr0 KPYrOBOPOTa XHMHYECKHX BeIeCTB

Buoreoxummyeckue nporecchl B ouocdepe. ['eoXUMUYECKHil KPYrOBOPOT 3JIEMEHTOB: 3aKOHOMEPHOCTH ITPOLIECCOB U
MEXaHU3Mbl PEryIMpPOBaHUs], OCHOBHbBIE PE3YJIbTaThl. XMIMUUECKHI COCTaB MOYB M OKEAHMYECKUX BOJ. bruonornyeckuii
KPYTOBOPOT 3JIEMEHTOB: (DYHKIMOHAJIbHBIE IPYIIIBl OPIraHU3MOB, 3TAIlbl KPYTOBOPOTA, OCHOBHBIE Pe3yJIbTaThl. I To0asbHbIe
OUOreOXMMHUYECKUE IIMKJIBl XUMUYECKUX JIEMEHTOB U UX COeMHEHUi: OCHOBHBIE 3JIEMEHTHI IUKJIOB, 3JIEMEHTHI - OPraHOI'€HBI.
3aKOHOMEPHOCTH IIPOTEKAHHsI OMOTeOXMMHYECKUX LIUKJIOB B atMocdepe u runpocdepe. Teoprss MUKPOOHON MET/H.

Tema 10. BuoreoxuMuyeckuii UK yrjaepoaa

Broreoxnmmyeckuii Mk yriaepoaa. I'naBable (popMbl, T00abHBIE pe3epByaphl U paclpe/eeHre Mace yriiepoaa B nocdepe.
I'no6anbHbIi (poTOCHHTETHUECKMIT) MK yriiepoaa. [IpuunHb 3aMeIeHus] LMKJIa yrieposia Ha CyIle U B Tuapocdepe.
Kap6onat-ruspokapOoHaTHBIN LUKJI yriepoaa. Bruotmuecknii MK yrieposa, NpUYMHB ero He3aMKHyTocTd. KoHnenmu
00pa30BaHus YIJIEBOAOPOIOB. BinsiHIe TEXHOreHHOH AeATeIbHOCTH YeJI0BeKa Ha MTHTEHCUBHOCTD M IIPOLIECCHI
OGMOre0XMMHUIECKOro IWKJIA ¥ pacrpeeieHre Mace yriiepoaa.

Tema 11. BuoreoxumMmnueckue UKJIbI KHCJOPOAa M BOJOPO1a

Buoreoxummyeckuil MK KUcnopona. Pactipenesnenne kucnopona B Guocdepe, mporecchl 00pa3oBaHus U OOLINE YePThI
I7100aJIBHOTO LIMKJIA MOJIEKYJIIPHOTO KUcaopoaa. ['eoxumirdeckuii K kucioposa. JInrocdepHas 4acTh HUKIA KUCIOPO/a:
cocTaB M TpaHcOpMaIysl COeqUHEHNH KUcaopoaa B Tocdepe. ATMocdepHas JacTh IMKJIa KUCTIOpoaa:
OKHCJIUTENIbHO-BOCCTAHOBHTEbHBIE IPOLIECCH B aTMOc(epe ¢ yyacTreM Kucnopoga. O0pa3oBaHue 030Ha.

Buotnyeckuil v (pU3MKO-XMMUYIECKHUIT LUKJIBI KUCJIOPOAA Ha Cyllle U B rugpocdepe: poTo- , XeMOCUHTE3 U MPOLIECCH JbIXaHHU.
ITpruKHbl HE3AMKHYTOCTH LIMKJIA KUCJIOPOAa. AHTPOIIOTeHHOE BIMSHUE Ha OMOreOXUMUYECKUI UK KUCIOPOoAa.

Buoreoxumuyeckuii UK Bogopoa. PacrpeeseHue Bogopoa B 6uocdepe, mporeccs 00pa3oBaHust U O0IIKE YePTh
IJI00aJIFHOTO MUKJIA Bojlopoaa. [ maposornyeckuil UK BOIOPOAA M YBEeIMYeHUE KUCIOTHOCTH Tuapocdepsl. [IprmurHbl
HE3aMKHYTOCTH IUKJIa BOIOPO/A.

B3anMocBs3b IMKJIOB BOJOPO/A, KMCIOpo/a U yriiepoaa. KoHuernmu o0pa3oBaHus YIIeBOAOPOIOB.

Tema 12. buoreoxuMuue Kl UAKJI a30TAa.

OcHoBHbIe xuMHYeckue (hopMbl a30Ta B Ouochepe. Pacnipenenenue azora B 6uocdepe, mporecchl 00pa3oBaHus U 00IIre
YepThI IJI00ATBLHOTO IUKJIA MOJIEKYJISIPHOTO KUCIIOPO/IA.

ITponecchl 06pa3oBaHMs OKCUIOB a30Ta B aTMocdepe. IlepBHYHBIA II00AIBHBINA LUKJI 230Ta C yYaCTHEM ra3000pas3HbIX
coequHeHuid. Bruoreoxumuueckuii MK a3ota aTMocdepa- nousa. buoreoxumuueckasi AesTeIbHOCTh OAKTEPHUIA U TIPOLIECC
(bukcanuy MoJeKyJIsIpHOro a3oTa. HurporeHasa: crpoeHue 1 (pyHKIMOHAIbHAS aKTUBHOCTb. BakTepuasbHble IpoLecch B
MOYBaX ¥ BOAHBIX 9KOCHUCTEMAX C yUacTUe a30Ta U ero coeJMHeHU: aMMOHU(DHKALS, HUTPUUKALU, JeHUTPUPHUKALIS.
BiisiHMe aHTPOIIOTeHHOM JesTeIbHOCTH YeToBeKa Ha MPOLIECCh OMOre0XMMMYECKOro LUKJIA a30Ta.

Tema 13. Buoreoxummnueckuii mukJ ¢pocopa

OcHoBable xuMHI4eckue ¢hopmel pocopa B brocdepe - mpupoansie hocdatsl. Pacnipenenenne mace docdopa B reocepax
3emutn, coenuHenus pocopa B xkuBoM BelectBe. OO1He YepTh r1odatbHoro nukia gocdopa. I'eonornyeckas 4actpb MUK
docdopa. buoreoxumuueckuil Uk pocdopa, IPUUMHBL €ro 3HAUMMOM HE3AMKHYTOCTU. BIlMsiHUE aHTPONIOreHHOM
JeSITeNIbHOCTH YeJIOBeKa Ha TPOLeCChl OMOre0XMMHUYECKOro IuKIa docdopa.

Tema 14. BuoreoxumMmnue cKuii UKJ cepbl
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Pacnpesienienre Macc cepsl B Orochepe 1 MUHEpaIbHbIe (POPMBI cephl B iuTocdepe. VI3MeHeHne BaJIeHTHOTO COCTOSIHUSI aTOMa
cepbl B OMOreoXMMHUeCKOM IMKJIe. [ 1aBHbIe XuMuueckre (hopMbI cepbl B 6ruocdepe, leTan3alis cepocoiepKariyx
COeIMHEeHMI KUBOro BemecTBa. OOIIMe YepThl IT00ATBHOTO IUKJIA Cephl: Aera3alus MaHTHU. atMocdepHas U ruapocepHas
MUTrpanusi. BHoreoXxuMudecKuid IUKJI Cephl U IesITeIbHOCTh OakTepuil. [Tpoliecchl OKUCIUTETbHO-BOCCTAHOBUTEILHOM
TpaHchOPMAIIUY CEPH U €€ COSTMHEHHI C yJacTHeM OAKTepUil 1 MEUKPOOPraHI3MOB. BoccTaHOBUTENIbHAS BETBb:
CyJib(haTBOCCTaHABIIMBAIOIINE ¥ CEPOBOCCTaHABIIMBAIOIIME OaKTepuH, aHa3poOHOe AbixaHue. OKUCIUTENbHAS BETBb:
aBTOTPO(dBI, TeTepoTpodbl, POTOTPOdHI, XeM0aBTOTPOdHI. [TpUIHHB HE3aMKHYTOCTH OMOT€OXUMUIECKOTO IUKJIA CEPHI.
BrusiHEe aHTPOTIOTeHHON JesITeIbHOCTH YeIOBeKa Ha MPOIeCChl OMOTre0XUMHYIECKOTO IIUKJIA CEPHL.

Tema 15. Buoreoxumuueckune IMUKJbI BTOPOCTECNMEHHBIX 3JIEMEHTOB: IIUKJIbI HATPUA U XJIOpa.

Pacnpesienienrie Macc HaTpus 1 Xjiopa B Ouocepe. BHOreoxuMudeKuil UK HATPHST: HATPUN B KMBBIX CHCTEMaX, OCHOBHBIC
3TaIlbl ¥ IOTOKHU II00AILHOTO IUKJIA HATPUsL. [ T00aIBHBIN UK XJIOpa: XJIOp B OMOCHCTEMaX, OCHOBHBIE ITPOIIECCHI IUKJIA
xJiopa B 6uocdepe. IIprpoaHble raoreHopraHuueckre CoeIMHeHNSI.

OO01ue YepThl U pa3inuMsi UKJIOB ¥ MUTPALIMOHHBIX TOTOKOB HATPHS U XJIOpa. BiusiHME aHTPONIOTeHHOH eATeIbHOCTH
YyesIoBeKa Ha MPOIecchl OMOTeOXMMHUUECKUX IIMKJIOB HATPUS M XJIOpa: TIPUUYMHBI 3aCOJICHUS TTIOYB U pa3pylIeHrsi 030HOBOTO
c0s1 3eMiun

Tema 16. Buoreoxumuueckue IMUKJbI BTOPOCTECNMECHHBIX 3JI€EMEHTOB: IIUKJIbI TSAXKEJbIX METANJIOB.

Tsoxesble MeTALTBE: (DOPMBI, pacrpesieNieHie Mace B Orocdepe, BaxxHEHIINe coeTMHEH ST TUTOCQEPhl U KUBOTO BEIIECTRA.
Broreoxumuyeckue CBOMCTBA TKENBIX METAIOB. PTyTh, CBUHEI] KaAMUI - MHTMOMPOBAHKE KMU3HEHHO BaKHBIX (DEPMEHTOB.
['Mo6aTbHBII UK TSKEIBIX METAIIOB. TsiKesble MeTaisl B nefocdepe: GopMbl HAXOKIEHHUs, pactipeiesieHue | MPOIIECcChl
MaccoOMeHa (ocakJeHre-pacTBOpeHue, ancopoiusi-gecopOuusi). BogHas MUrpaius TsKeIbX MeTauioB. Broornyeckuit
KPYTOBOPOT TSIKEJIBIX METAJUIOB, KO3((DHUIIMEHT OMOIOTJIOIIEHHUS TSKEIBIX METAIJIOB. BUOreOXUMUS PTYTH, OUOMETHIM3ALIMSL.

BimsitHre aHTPOTIOTeHHOM AeATebHOCTH YeI0BEKa Ha MPOLECCH OMOreOXNMHYECKOTO [IUKJIA TSUKEIIBIX MeTaJUTOB. TeXHOTeHHbIe
VICTOYHUKH TSDKEJIBIX METAJUIOB: IIPOMBIIITIEHHBIE NCTOYHUKH, ICTOYHHUKH CEJIbCKOXO3SMCTBEHHOH AEATEIbHOCTH,
HHIYyCTpUaJbHble Topona. TpaHcdopManus aHTPONOreHHBIX BEIOPOCOB TSKEJIBIX METAJUIOB B IIOYBE M ruapocdepe.

5. IlepeyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM PadoThl 00yJalommXcs mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi paboTa 00yYaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYKOBOJICTBE IperoiaBaresisi, Ho 0e3
€ro HenocpeAcTBeHHOro yuactust. CamocrosiTenpHas padoTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 pad0Ty Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHast paboTa 00yYaIoIMXCsl BKIIOYAET KaK IOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCLHMIUIMHBI, TAK U MPOPadOTKY TeM (pa3iesioB), OCBANBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl O0YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIMOJIHSIOT 3aIaHKsl, HAlIPaBJeHHbIC Ha 3aKperUICHUE 3HAHUIA U OTPaOOTKY YMEHUN U HABBIKOB,
TOTOBSITCSI K TEKYIIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIUTepaTypoil 1 SJEKTPOHHBIMU 00Pa30BATEIbHBIMK PECypPCaMu, BKIIOYASL:

IMopsnok opraHU3aIuy U OCYLIECTBICHH 00pa30BaTebHON AeSATEIbHOCTH 10 00pa30BaTeIbHBIM ITPOrPAMMAM BBICILIETO
00pa3oBaHus - MporpaMMaM OakajgaBpHara, IporpaMMaM CIelUalIiTeTa, TporpaMMaM MarucTpatyphl (YTBEpKIEH MPUKa30M
MunucTepcTBa HayKu U BhIcIIero odpasoBaHus Poccuiickoit ®epepatmu ot 6 anpens 2021 roga Ne245)

IMncemo MunucreperBa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 Hosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHBIX 3aBe/leHniT"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepaspHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOrO aBTOHOMHOTI'O 00pa30BaTeIbHOTO YUPEKAECHUS BBHICIIETO
npopeccroHanbHOrO 00pazoBanus "Kazanckuiil (ITpuBomkckuii) heiepaibHbIA YHUBEPCUTET "

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosmkckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/] OIEHOYHBIX CPEICTB MO JUCIHILINHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPECTB M0 AUCIUIUIMHE (MO/IYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHAJIb, HAIIPABJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, YMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEACTBA TEKYILETo
KOHTPOJISl ¥ OLIEHOYHBIE CPEACTBA MIPOMEKYTOUYHOM aTTECTAIHH.

B ¢oH/ie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeaylomiast HHMOpMaIysi:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCLIUILIUHE (MOYJI0);

- KpUTEPHUH OLleHNBaHUs1 C(POPMUPOBAHHOCTH KOMITETEHIINIA;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- ONMCAHUE MOPSIIKA IPUMEHEHUS U MPOLIEAYPbl OLIEHMBAHMSI J1JIs1 KaXJOro OLEHOYHOT'O CPEJICTBA;

SAEKTPOHHBH
Crpanuna 8 u3 14. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



[Iporpamma aucuuruiiasl "buoreoxumus'; 04.03.01 "Xumus".

- KpUTEpUHU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOI'O CPE/ICTBA;

- cofiepXkKaHUe OLIEHOYHBIX CPEJCTB, BKJII0Uas TpeOOBaHMUs, MPEAbSBISIEMbIC K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3IMIHBIX THIIOB.

DOH/1 OIIEHOUHBIX CPEACTB MO AUCHUILIMHE HaxoauTcs B [IpunoxkeHun 1 kK mporpaMMe AUCHUILIMHBL (MOJYJIO).

7. IlepeyeHnb UTEPATYPhL, HEOOXOAUMON JJIsI 0CBOEHHUSI U CIUILIUHBI (MO TyJisl)

OcBoeHMe QUCLUIUTMHBI (MOYJIs1) TIpeIioaracT u3y4eHne OCHOBHOM U JIONOTHUTEIBbHON y4eOHOM tuTepaTypsl. JIuteparypa
MOXET OBITh JOCTYITHA 0OY4YaloIMMCs B OHOM M3 ABYX BapUaHTOB (JTMOO B 0OOMX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMbI HA OCHOBAHUHM 3aKT0YeHHBIX KOY JOroBOPOB C
HpaBOO6J’Ia,ZlaTCHHMI/I;

- B evaTHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yyarompecst oayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe IO YATATEIbCKUM OMJIeTaM B COOTBETCTBHH C NPABHJIAMU IOJIb30BaHKus HaydHo# OMOIMOTEKON.

SHCKTPOHH])IC n3JaHuA JOCTYIIHbI AJUCTAHIIMOHHO U3 J'I}O60ﬁ TOYKHU IIpU BBEACHUN O6y‘lal()1Lll/lMCﬂ CBO€TO JIOTMHA W IapoJid OT
JIMYHOTO KabuHeTa B cucteMe "DieKTpOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM TEYaTHBIX U3aHUN OMOIMOTEUHbINA (hOHT
JIOJKEeH OBITh YKOMILJIGKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst o ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakKI0ro U3 U3JaHUIl OCHOBHOM JUTepaTyphl M He MeHee 0,25 sK3eMIuIsApa AOMOIHUTEIBHON IUTepaTypsl Ha
KaX/10r0 00y4YaloIIerocsi U3 Yucia Jiuil, OJHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

[NepeyeHb OCHOBHOM U IOMOIHUTEILHON YUeOHOM TUTEPATYPbl, HEOOXOIUMOM [JIst OCBOSHUST UCIIUILTHHBI (MOJLYJIsl), HAXOUTCS
B [Ipunoxenuu 2 Kk pabodeil mporpamme qucHUIUIAHBL. OH MOUICKUT OOHOBIICHHIO TIPY M3MEHEHUH YCIIOBUi 1oroBopoB KOV ¢

MpaBooOIaJaTe MK SJIEKTPOHHBIX M30aHUA U IPH U3MEHEHNH KOMILTeKToBaHus (ponaoB HayuHoii 6nbmrorekn KOY.

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ""IHTepHET'', HE00X0MMBIX JIsI
OCBOEHHUS JUCIUIINHBI (MO TyJIsT)

1.buoreoxumus? ans cryneHToB xumudeckoro ¢akynstera / M.ILKyToipeBa, H.A.YnaxoBuu. - www.ksu.ru/f7/index.php?id=9.

2.buoreoxumust Opinos [1.C., Besyrnosa O.C. - http:// www.dasmsu.ru/infusions/booklib/book.php?book_id=51/
3.Yub6ucosa H.B., Josnrans E.K. Dkonornyeckas xumus (broreoxumudeckue UKL - www.xumuk.ru/ecochem/
4 M.A.®enankun ['eoxumMryecKnil TOI0 M CTAHOBJIEHHUE 1IApCTB. - http://elementy.ru/lib/25583/25585/

5.AunpuatoBa M.I0. ®PU3NKO-XUMHUECKIE OCHOBBI PUPOIHBIX M aHTPOIIOreHHBIX MTPOIIECCOB B TeXHOChEpE -
http://rudocs.exdat.com/navigate/index-377239.html

9. MeTO,Z[I/I‘IECKI/le YKazanua aJid Oﬁy‘la]O]J.(l/IXCﬂ 0 0CBOCHHUIO U CIHUIIJINHbI (MO,[(yJIﬂ)
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

OCHOBHO¥ TEOpETHUYECKUI MaTepral peMeTa AAeTCs B Yachl JIEKIMOHHBIX 3aHATHIA. Ha nekumsix
Tperno/iaBaTesb CUCTEMAaTUIECKH M TIOCJIeI0BATEIbHO PACKPhIBAET CoJepKaHNe HayYHO! JUCHUILIMHBL, BBOAUT B
KpYT Hay4YHBIX HHTEPECOB, CTABUT BOIPOCHI /17151 McCieloBaHus1. Hellb3s1 OrpaHUYIMTHCS peryJIsSipHBbIM TOCEIEHUEM
TOJIBKO JIEKIIMH, TaK KaK HEHTP TsHKECTH B YCBOEHUHM 3HaHWH, B (POPMUPOBAHUM YMEHUI 1 HAaBBIKOB JIEKHUT B
TOCTIEAYIONIEH CaMOCTOSITEIbHOI padoTe. CTyAEHTHI IOJUKHBI TOCTOSIHHO TOTOBUTHLCS K JIEKITUAM. B 310l padote
MOT'YT IIOMOYb Y4eOHHMKH, CIIMCOK KOTOPBIX IperofaBarelib Ha3blBaeT Ha MEPBbIX 3aHATHsX. [ToMrmo
PEKOMEH/IyeMOi JINTEPaTyphbl, JIEKTOP AaeT MPOrpaMmy AUCLUILUIMHBI, B KOTOPOH U3JI0KEHbl OCHOBHBIE PA3ZIebl U
BOIPOCHI [J1s1 KOHTPOJISI 3HAHUI.

Jlekuus 3aK1aibIBa€T OCHOBBI HAYYHBIX 3HAHWH, 3HAKOMUT C OCHOBHBIMH COBPEMEHHBIMH
HayYHO-TEOPETUUECKUMH TTOJIOKEHUIMH, C METOIOJIOTeN JaHHOI Hayku. Ha jekiim ocyiiectsisiercs oomenme
CTYIEHUECKOH ayJUTOPUH C BBICOKOKBaIN(UIIMPOBAHHBIMH JIEKTOPaMH, yYEHBIMH, TIearoraMu, CrieliiaIicTaMu
B OIIpe/IeJICHHOM O0Tpaciy HayKu. JIeKIHs BBI3bIBAET SMOIMOHAIBHBINA OTKJIMK CITyIIaTeNel, pa3BUBaeT HHTEpeC 1
M0O0Bb K OymyIiel nmpodeccuu. JIeKTOp UCTIONB3yeT Ha JIEKIUAX He TOJBKO MaTepuall yUeOHUKOB, HO U
MIPUBJIEKAET MHOTO JIOTIOJTHUTENIBHBIX CBEJICHUH, N3JI0KEHHBIX B HAYYHBIX padoTax (MOHOTpausIX WM CTaThsIX)
WM B €r0 COOCTBEHHBIX MCCIIE0BATENbCKUX Tpydax. CTyIeHT He B COCTOSIHUM TITyOOKO OCMBICIIUTh BECh
TIPE/ICTaBJICHHBIN B JIEKLUAX MaTepuall, He Tocelnas JeKIMOHHBIX 3aHATHH. [I0aTOMy BaKHO He MpOIycKaTh
JIEKLIMH, TOTOBUTHCS K HUM (3apaHee IOCMOTPETh TEMY JIEKIIUH, IOUYMTaTh YUeOHUKH, OTMETHThD JJIs1 ceOsl
KJIIOYEBbIE MOMEHTBI, COCTABUTh BOIPOCHI JIEKTOPY) U HAIPSDKEHHO, aKTHBHO paboTaTh B TEUEHHE BCETO yUYeOHOTO
3ansiTHs. CrapaiiTech He ONa3/bIBaTh HA JIEKIMIO: B IEPBbIE MUHYTHI 3aHSTHI OOBSIBISETCS TEMa, TUIaH JIEKIUH.
YroOBl Jierye 3aIOMHUTH U3JIaraeMblil MaTeprai, HEOOXOIMMO €ro TIOHSTh, Pa300paThCs B CUCTEME HayUHbIX
TIOHSTHH, KOTOPYIO AaeT JieKTop. [1yTn u3noxkeHus JIeKIMu MoryT ObITh pa3iMyHbIMU. VIHOTIA MTpenoiaBaTesb
BBIOWPAET MH/IYKTUBHBIN ITyTh, T.€. BHAYAJIE U3JIaraeT KOHKPETHbIE (DaKThl, 0000IIAET NX, PACKPHIBAET CYIIHOCTb
TIOHSATHS, JaeT ero onpeenaeHue. Ipyroi myts o6pa3oBaHKs NOHATHIL - J€AyKTUBHBII: JIEKTOP BHAYAJIE
olpeiesisieT HayqHOe MOHSTHE, a TIOTOM JaeT 00bsCHEHNsI, TPUBOAUT KOHKPETHHIN (hakTnueckuii Matepuai. Ecim
YJIOBUTH IyTh U3JIOKEHHS MaTepuasa, TO CTAHOBUTCS JIerde MOHSTh MBICIIb IIPENojaBaTess U MPOHUKHYTH B
coziepxanue Jekuuy. Obparaiite BHIMaHUE Ha OlpejiesieHre OHITHIH. PekoMeH tyeTcs JUIsl X yCBOSHUS
COCTaBJIATH TJIOCcapuii (coBaph). Bo BpeMs CITyIiaHust JISKIWIA TOJDKHA OBITh TICHXOJIOTHYECKas YCTAHOBKA Ha
3aMOMHMHAaHNE OCHOBHBIX Hzie Jtekuuy. CiylaHue JIEKIUH - 3TO CIOKHBIA TICUXO0JIOTMYECKHH TPOoIiecc, B
KOTOPBIH BOBJIEUEHA BCS JIMYHOCTH CIIYIIAIOIIETO: €ro CO3HaHKE, BOJIs, aMsITh, SMOIMU. DTO HE NTaCCMBHOE
COCTOSIHHE YeJIOBEKA, a HAIPOTUB, COCTOSIHIE aKTUBHOMW, HANPSIKEHHOM e TeTbHOCTH.

Cryuianue yueOHOM JIEKIUY - 3TO He0OX0JMMOe, HO He JOCTAaTOYHOE YCJIOBHE CO3HATEIBHOTO U IIPOYHOTO
YCBOEHMsI 3HaHWH. JIEKIIMI0 HEOOXOJMMO 3armcaTh - TOJILKO TOTJa JIEKIUSI CTAHET UCTOYHMKOM IS JasIbHEeHIIei
CaMOCTOSITENIbHON padoThl. KOHCIIEKTHpOBaHME JIEKIIMY - 3TO CJIOKHOE JIeJI0, TpeOyloliee YMEHUH U OIbITa.
Hexkoropsle crapaioTcst 3anicarh JEKIUIO TOJHOCTHIO, CIOBO B CJIOBO, HE BAYMBIBAsICh B COJIEpKaHUe MaTepHana,
OIMpasich TOJBKO Ha CBOIO MamMsTh. CIUIONIHAS 3aIIMCh BO3MOKHA TOJIBKO B TOM CJIydae, €CJIv IIPero/iaBaTeib
JMKTYET JIEKIIMOHHBIN MaTtepuai. Ho IMKTOBKa JiesiaeT n3nokeHne 0THOOOPa3HBIM U yTOMUTEbHBIM, 1 METO/IUKA
BBICIIIEH LIKOJIBI HE PEKOMEH/IyeT Takol crocod nainoxenus. CTpeMIIeHHE 3aIncaTh JIEKIMIO CJIOBO B CIIOBO
OTBJIEKAET CITyIIaTeNst OT 00yMbIBaHHSI JIEKIIMOHHOTO MaTteprana. Henqapom cTyaeHThl TOBOPSIT, YTO TPYAHO
COBMECTHUTb U 3aITUCh, U 00/lyMbIBaHHE.

Ecnm nexnumio 3anmceiBaTh O49eHb KOPOTKO, OTJEJbHBIMYU IITPUXAMH, TO 3aITUCH HE MOTYT OBITh MaTepHAJIOM JIJIsI
MOBTOPEHUs1. B M3ImiiHe KpaTKoii 3armcy TpyJHO pa3ooparhCsl yxke HeKoTopoe Bpems criycTs. [is 3anucu
BO3bMUTE OOIIYIO TETPab M CAEIANTe MO ISl PA3/IMYHBIX 3aMETOK BO BpPeMsl 3aIliCH: HalpuMep, 3HaK
BOCKJIMIaHUS (OTMETKa 0c000 BaXXHBIX MOMEHTOB), 3HAK BOIPOCA (YTO-TO HE MOHSUIM U K JAHHOMY MOJIOKEHHIO
HaJI0 BEPHYTHCS).

CaMOCTOsI-
TenbHas paboTa

CamocrosTesbHas padoTa NpH U3yYeHHH AUCLMIUIMH BKJIIOYAET: - YTEHHE CTyACHTaAMH PeKOMEHIOBAHHON
JIMTEPaTypsl U YCBOGHHE TEOPETUYECKOTO MaTepruasia JUCIUIUIMHBL; - 3HAKOMCTBO ¢ VIHTEpHET-UCTOYHNKAMU; -
MIOZATOTOBKY K Pa3IMYHBIM (pOpMaM KOHTPOJIS (TECTHI, KOHTPOJIbHbIE PabOThI, KOJUIOKBUYMBI); - IOATOTOBKY U
HamnucaHue pedeparos; - BHITOJTHEHHE KOHTPOJIBHBIX PabOT; - MOATOTOBKY OTBETOB HA BOIPOCHI 10 Pa3IMYHbIM
TeMaM IVCLUILUIAHBI B TOW MOC/IEI0BATEIbHOCTH, B KAKOW OHM MpeAcTaBieHsl. [InaHnpoBaHne BpeMeHH,
HEOOXOIMMOr0 Ha N3yYeHUe TUCHUILINH, CTYASHTaM JIydllle BCEro OCYLECTBIISATh BECh CEMECTP, MpeAycMaTpUBast
TIPY 3TOM PeryJIsipHOe OBTOpPEeHUE MaTepuaia. [1py u3ydeHnn AUCLUILIMHBL CHaYala He0OXOAMMO MO KaxkA0M
TeMe MPOYUTaTh PEKOMEH/IOBAaHHYIO JINTEPATYPy M COCTABUTh KPATKUI KOHCIIEKT OCHOBHBIX TTOJIOKEHUH,
TEPMHUHOB, CBE/ICHUI, TPEOYIOIMX 3aTIOMUHAHUS U SIBJISIIOLINXCSI OCHOBOIOJIATAIOIMMH B 9TOH TeMe IS
OCBOEHU TTOCIIEAYIOMNX TeM Kypca. I pacimMpeHust 3HaHu s 110 AMCLUITIMHE PEKOMEHyeTCsl HCIOIb30BaTh
WHTepHeT-pecypehl; MPOBOAUTH MOMCKH B Pa3JIMUHBIX CUCTEMAaX M MCIOJIB30BaTh MaTepUasIbl CaliTOB,
PEKOMEH/IOBaHHBIX MpenoaBaresieM. [1py MoAroToBKe K KOHTPOJIBHON padoTe HEOOXOAUMO MTPOYNTATh
COOTBETCTBYIOLIME CTPAHHLbI OCHOBHOTrO y4eOHMKA. JKeaTeIbHO TakKe YTeHHe AOTOIHUTENIBHOM JIUTepaTyphl.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3a4eT Ha 3auete onpegenseTcs KauecTBO U 00bEM YCBOEHHBIX CTYAEHTAMM 3HaHUIA, CIOCOOHOCTD K 0000IIEHHIO,
aHaIM3y, BOCIPHUATHIO MH(GOPMAIMK, IOCTAHOBKH 1IEJIU U BHIOOPY ITyTel ee IOCTHKEHHs], a TaK)Ke yMEHHUe
padoTaTh ¢ HOPMATHBHBIMU JOKYMEHTAMH B PaMKax JUCHUILIMHBL. OH MOKET ITPOBOIUTHCS B YCTHOW WA
ncbMeHHOH popmax. Popmy nposesenus onpenenser Kadenpa. [Toaroroska k 3auery - mporecc
VHIVBUAYANIbHBIA. TeM He MeHee, CYIIeCTBYIOT HEKOTOpbIE IPaBUIIa, 3HAHHS KOTOPBIX MOTYT OBITh MOJIE3HBI IS
BceX. 3aJI0roM YCTIEIHOW ca4y 3a4eTa sIBJISIeTCs] cucTeMariyeckast pabora HaJl y4eOHOW JUCIUIUIMHON B
TeueHue cemecTpa. [1oAroToBKy KeJaTeabHO BECTH, UCXO[sl U3 TPeOOBaHMI POrpaMMbl Y4eOHON AVCLUITIAHBL.
LenecooOpa3Ho MOLIATOBOE OCBOEHHUE MaTepUala, BBIIOIHEHUE Pa3/IMYHbIX 3aJaHUI [0 Mepe U3y4ueHHs
COOTBETCTBYIOIIMX CO/IEPKaTEbHBIX Pa3/iesioB TMCHMILUIMHBL. Eciu, roToBsICh K 3a4eTy, Bbl UCTIBITHIBAETE
3aTpyJHEHUs, OOpalllaiiTech 3a COBETOM K IIPENoiaBaTellio, TeM 0oJjlee UTO IIPU CUCTEMaTUYECKOI IIOArOTOBKE Y
Bac eCTh TaKasi BO3MOKHOCTb. ['OTOBSICH K 3a4eTy, JIy4llle BCEro COUeTaTh NOBTOPEHNE TEOPETUUECKHUX BOIIPOCOB C
BBITIOJTHEHHEM TTPAKTHYECKUX 3aaHui. TpeOoBaHus K 3HAHUSIM CTY/IEHTOB ONpe/iesieHbl (bejiepaibHbIM
rocylapcTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM U paboyell mporpaMMoil AucHuILIvHEL. Lless 3auera - mposepka
Y OIIEHKa YPOBHS MOJTyYEHHBIX CTY/IEHTOM CIEIMAIBHBIX IO3HAHUH 0 Y4eOHOH ANCIUITINHE 1
COOTBETCTBYIOIIX UM YMEHUI 1 HABBIKOB, & TAK)KE YMEHHS JIOTMUECKH MBICJHUTh, aprYMEHTUPOBATh N30paHHYIO
Hay4HYIO MO3UIIMIO, pearupoBaTh Ha JOTOJHUTEIbHbIE BOIIPOCH, OPHEHTUPOBATHCS B MacCUBe MH(pOpMAaLuH,
Jedunumii 1 Kateropuid. OlieHKe MoAJIekaT MPaBUIBHOCT M TPAMOTHOCTD PEUM CTYAEHTa, ECJU 3a4eT
TIPOBOJIMITCSI B YCTHO# (hopMe, a Takke ero JOCTIKEHHs B TeueHne ceMecTpa. JJonoiHuTeIbHOM Hesbio 3aueTa
sBisieTcst GOPMUPOBAHUE Y CTY/IEHTOB TAKMX KauecTB, KaK OPraHM30BaHHOCTh, OTBETCTBEHHOCTH, TPYAOJIO0HE,
CaMOCTOSITENILHOCTD. TakuM 06pa3oM, MPOBEPSIETCS CIOKUBINASCS y CTY/IEHTa CHCTeMa 3HaHUM 110 JUCIUILIMHE,
YTO UTrpaeT OOJIbLIYIO POJIb B IOATOTOBKE OyIyIIero CHelyaaucTa, CIocOOCTBYET MOTyYeHUI0 UM
(yHmamenTanbHOI 1 ipoeccnoHa bHOM NoArotoBKY. [Ipn MoAroToBKe K 3a4eTy BaKHO MPABIJIBHO U
PalIOHANIBHO PACIIaHMPOBATH CBOE BPEMs1, UTOOBI YCTIETh HAa KAYECTBEHHO BHICOKOM YPOBHE IOJTOTOBHUTHCS K
OTBETaM 10 BceM BompocaM. Bo Bpemsi MOJArOTOBKY K 3a4€Ty CTYAEHTHI TaKKe CUCTEMaTH3UPYIOT 3HAaHUS,
KOTOPBIE OHM TIPHOOPEITN NTPU N3yYEHNH OCHOBHBIX TEM Kypca B TeUeHHE ceMecTpa. DTO MO3BOJISIET M YSICHUTh
JIOTMUYECKYIO CTPYKTYPY AUCLUILIAHBI, OOBEANHUTD OT/JEIIbHbIE TEMBI B €IMHYIO CHCTEMY, YBUIETh EPCIEKTUBHI
ee pa3BuTusA. CamocTosATebHAsA padoTa MO MOArOTOBKE K 3a4eTy BO BPEMs CECCUU JOJIKHA IIaHUPOBAThCSA
CTYZIEHTOM, UCXO/1s1 M3 00Iero oObeMa BOIIPOCOB, BRIHECEHHBIX Ha 3a4eT, TaK, YTOObI 32 MPEI0CTABICHHBIN JUIs
HOATOTOBKH CPOK OH CMOT' PABHOMEPHO PaclpeleuTh IPUOIU3UTEILHO PABHOE KOJIMYECTBO BOIIPOCOB IS
€XEeJHEBHOTO M3yueHus1 (OBTOpeHus ). BaxkHO, 4TOOb OIMH NOCEAHMIA IeHb (JINOO YacTh ero) ObLT BBIIENIEH JUIS
JOTIOJTHUTEIBHOTO IIOBTOPEHUS BCEr0 00beMa BOIIPOCOB B 1I€I0M. DTO HO3BOJISAET CTYIEHTY CAMOCTOSTEIBHO
HepeNPOBEPUTh YCBOEHHE MaTepraa.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpoecca
1o JUCHHILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiECca M0 JUCHUILIIHE
(MOZyJTI0), BKJIIOYAS MIepeyeHb MPOrpaMMHOr0 obecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCIUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILINHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.
MynbTUMeaniiHas ayAUTOPHS.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonuXcsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATEICH;

SAEKTPOHHBH
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

[Iporpamma cocraiieHa B cootBeTcTBuu ¢ TpedoBaHusmMu PI'OC BO u yueOHbiM 1ianoM no Harpasienuio 04.03.01 "Xumus" u
MPOpHITIO MOATOTOBKY " XUMHUS'".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.03.01 Buozeoxumus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 04.03.01 - Xumus
[Ipoduits moAroToBKM: XuMHs

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. JIabyroBa, H. M. OcHoBBI Guoreoxumun: yaeoHoe nocodue / Jlabyrosa H.M., Bankuna T.A. - Cankt-IletepOypr:
Cankr-IleTepOyprckuii rocyapcTBeHHbIN yHuBepeutet, 2013. - 240 c.: ISBN 978-5-288-05457-0. - TekcT : 91eKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/941233 (gata obparmenus: 20.02.2025). - Pexum gocrymna: 1o mogmmcke.

2. ¥naxosud H.A., Kyteipesa MLII., Babkuna C.C. buoreoxumusi: yue6HO-MeTOANYECKOE TOCOOUE /TSl JIEKIIMOHHOTO Kypca. -
Kazans: U3natensctBo Kazanckoro rocynapcreenHoro ynusepeurera, 2008. - 44 c. - Tekcr : anekTponHsIil. - URL:
http://kpfu.ru//staff_files/F1771708045/biogeochem.pdf (nata obpamenus: 20.02.2025). - Pexum gocTtyna: OTKpHITHIHA.

JonoJHUTEILHAS IUTEPATYypa:

1. Py3aBun, I'. 1. KoHllenuy cOBpeMEHHOTo ecTecTBO3HaHUA : yueOHuk / I'. . Py3aBuH. - 3-e u3f., crep. - Mockga :
NH®PA-M, 2023. - 271 c. - (Beicmiee obpazopanue). - DOI 10.12737/ 2503. - ISBN 978-5-16-018670-2. - Tekcr :
anekTpoHHbIA. - URL: https://znanium.com/catalog/product/2017314 (nata oopamenus: 20.02.2025). - Pexum poctymna: mno
TIOJINTHUCKE.

2. Kmamos, I'. K. Hayku o 3emute : yae6roe ocodue / I'. K. Kimmmog, A. Y. Kimmmvosa. - Mocksa : UTHOPA-M, 2024. - 390 c. -
(Beiciiee oopazoBanue: bakanaspuar). - DOI 10.12737/1540. - ISBN 978-5-16-005148-2. - Tekcr : anexTpoHHsIi. - URL:
https://znanium.ru/catalog/product/2112518 (nara oopamenus: 20.02.2025). - Pexxum gocTymna: no nojnucke.

3. Crpumxka, T. I1. [IpuknagHas reoxumus : yayeoHoe nocooue / T. I1. Ctpumka, C. U. Jleontses - KpacHosipck : COY, 2015. -
252 c. - ISBN 978-5-7638-3344-7. - Tekcr : anekTpoHHblii // DBC '"KoHcynbraHT cTyaenTa’ : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785763833447.html (nara oopamenust: 20.02.2025). - Pexum goctymna : 1o
TIOZINTHUCKE.

4. Tlocnienosa, O. A. Teoxumust okpyxaroliei cpeapt : yueonoe mocodue / coct. O.A. INocnenosa. - Crapornons: CTTAY,
2013. - 60 c. - Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/514088 (nata obparuenus: 20.02.2025). -
Pexum moctymna: 1o nofmmcke.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.03.01 Buozeoxumus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.03.01 - Xumus

IIpodpuins moAroToBKM: XuUMHS

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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