Mporpamma ancumnnuHbl "Xumus B akonorumn"; 04.05.01 "dyHpameHTanbHas v npuknagHas xmmms".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

Xumuyecknii MHCTUTYT uM. A.M. Bytneposa

DE
wW CEL e
+ ﬁ:f

.....

IbHOW AeATensHoCcTH KoY

nognucaHo 3!76KTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma AUNCLUUMNINHDbI
Xumuns B 5K0N0rnuv

CneuwnanbHocTb: 04.05.01 - PyHaaMeHTanbHas v NpuknagHas xmmms
Cneunannsauns: HeopraHnyeckas xmmms

KBanucpukaums BoinyckHuka: Xumuk. [penonaeaTenb XMmmm

®dopma 0by4eHns: o4Hoe

S3bIk 0By4eHMs: pycckui

oo Havana obyyeHns no obpasoBatensHon nporpamme: 2016

- DAEKTPOHHEBH
Il YHHBEPCH T
AR £ OFMALMOHHO AHATVTAMECHAR CHICTEMA Ky



Mporpamma ancumnnuHbl "Xumns B akonorun"; 04.05.01 "dyHoameHTanbHas 1 npuknagHas xmmus".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnuHbl "Xumns B akonorun"; 04.05.01 "dyHoameHTanbHas 1 npuknagHas xmmus".

Mporpammy oucumnnuHbl paspaboTan(a)(m) npodoeccop, A.H. (npodpeccop) Ynaxosud H.A. (Kadenpa HeopraHuyeckor
Xummm, Xumumdeckuin nHetutyt um. A.M. Bytneposa), Nikolay.Ulakhovich@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MNK-3 BnafeHnem cucTeMon oyHaaMeHTanbHbIX XMMUYECKMX MOHATUA N METOLOMOrNYECKNX

ACNeKkToB XxMmnn, oopmMamm 1 MetTogamm Hay4Horo nosHaHms (MK-3);

MNnK-4 CNOCOBHOCTLIO MPUMEHSATL OCHOBHbIE ECTECTBEHHOHAYYHbIE 3aKOHbI MPU
00CYyXOeHNM NONyyYeHHbIX pe3ynbTatos (MK-4);

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:

HOpMaTMBHbIE NMoKa3aTe/nn Ka4yectea 0pr>|<a+ou4e|71 cpenbl, KnacCbl TOKCUYHOCTUN XMMNYECKNX BELWECTB, MEXaHN3M
XNMUNYeCKKnx npoueccos, npotekarowmx B 6moccpepe N XUBbIX OpraHn3max.

JonxeH ymeTb:

CaMOCTOATENbHO NPOBOANTb OLUEHKY aHTPOMOreHHOro 3arpa3HeHnsd nnaHeTbl B YCNOBUAX rnobanbHoro
9KONOrM4yeckoro Kpmnanca 1. pelaTb 3a4ayun no oxpaHe okpyxatrouwern cpeibl OT XMMUYECKOro 3arpAa3HeHus.

JlonxeH Bnagetb:
HaBblKaMU I'I}'IaHI/IpOBaHI/Iﬂ I/ICCJ'Ie,EI,OBaHVII7I MO CHNXXEeHWK 3KONornm4eckoro pI/ICKa XUMUNYeCKnx I'IpOVI3BO,ElCTB.
JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

BnapeHve ocHoBaMu Teopun cpyHOAMEHTA/IbHBIX PAa3enoB XUMKKM (MPEXAe BCEro HEOPraHN4YeCKom XMmMn 1 XUMmum
bronornyeckmnx 06bekTos) (MK-2).

CnocobHOCTb MPUMEHSTb OCHOBHbIE 32KOHbI XMUU NPK 06CYXAEHUN NONYyYEHHbIX Pe3ynbTaTos, B TOM YMCne C
npuBneYeHneM NHGOPMaLIMOHHBIX 6a3 AaHHbIX (MK-3).

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gucuunnuHa (Mofynb) BkAoYeHa B pasgen "B1.B.03 ducumnnvHbl (Mogynu)" OCHOBHOW MPOgIEeCCUOHATbHON
obpaszoBatenbHoi nporpammel 04.05.01 "dyHaameHTanbHas U npuknagHas xumust (Heopranvmyeckas xumms)" n
OTHOCUTCS K BapuaTMBHOM 4acTu.

OcBauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. O6bem gucuMnIMHLI (MOAYNS) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bblae/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLmuxcs ¢ npenopasarenem (Mo BMAaM yuyebHbIX 3aHATUI) U HA CaMOCTOSITE/IbHYHO
paboTy obyuatlomxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eamHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ncne nekuun - 36 4aca(oB), npakTuyeckume 3aHstus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNUHBIL: 3K3aMeH B 1 cemecTpe.
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Mporpamma ancumnnuHbl "Xumns B akonorun"; 04.05.01 "dyHoameHTanbHas 1 npuknagHas xmmus".

4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / MX TPYOD0EMKOCTb CamocTtosaTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyecknellabopatopHble
flexumm 3aHAaATUSA paboTbl

Tewma 1. BeegeHue. VicTopus
opraHusauum u NposeaeHns
1 |MPvponoOXpaHHbIx MeponpusATUR, 1 > 0 0 >
" [Mpobnembl oxpaHbl Buocgepbl 0T
XUMUYECKOro 3arps3HeHuns.
"nobanbHbIA 3KONOrMYECKNA KPU3KC.

Tema 2. 'eonoruyeckme cgoepsl

5 3emnu (nuTocdpepa, rmapocaepa, 1 > 0
" laTMocgpepa). MpaHmubl buocgepsi.

OKOCMCTEMBI.

Tema 3. OKOTOKCMKAHTbI.

3 HopmaTtumBHble nokasatenu kavecTtsa " > 0 0 >
" lokpyxatowen cpenbl. Knaccel

TOKCMYHOCTW XMMUYECKUNX BELLECTB.

Tema 4. Taxenble TOKCU4YHbIE
mMeTannbl. Tunbl B3anMOOENCTBUIA
4 TAXENbIX METANNIOB B OPraHm3Me. 1 o 0
" [TpaHcnopT MeTansioB B XUBYHO
knetky. [leToKCUKaHTbl TSXenblxX
MeTannos.

Tewma 5. XnopopraHuyeckne
necTuunabl (MHCEKTULMAbI,

5. repbuumabl, 4edONNAHTbI). 1 2 0 0 2

WHTepakTuBHbIN onpoc.

Tema 6. INOKCUHbI U
OunokcuHononobHble BelecTsa.
Tokcuyeckme n prnanko-xmMmyeckme
6 cBoiictBa. OTHOCUTENbHASA 1 > 0
" [TOKCWYHOCTb OMOKCMHOMOOOOHbBIX
BewecTB. VIcToYHMKN
NONMXNOPNPOBAHHBIX OPraHNYEeCKNX
coeauHeHuii B brocdoepe.

Tema 7. Monnunknuyeckme
apoMaTnyeckue yrnesogopoabi.
7. |CpaBHuTENBHASA TOKCUYHOCTb. 1 2 0 0 2
NcTouHmnkm 0bpasoBaHns 1 MUrpauus
B Buocdhepe.

Tema 8. dochopopraHnyeckmne
necTuumabl (MHCEKTULUMObI).

8. [CoBpeMeHHble NpeacTaBneHns o 1 2 0 0 2
MeXaHu3Me TOKCUYHOCTH.
PeakTtnsatopbl XonMHaCcTEPA3bI.

Tema 9. Kpyrnbiin cton
9. |?CooTHOLWEHWEe CTPYKTYPbl XMMUKaTa 1 2 0 0 2
N ero TOKCU4HOCTN?

Tema 10. Xvmus atmoccoepsl.
AHTpOMoreHHble akTopbl
3arps3HeHns aTMmocqoepsl.
10.JAapo30onbHasg cocTaengtowas 1 2 0 0 2
aTMocdoepbl. CMOr: NepBUYHbIN
(?NOHOOHCKMNIA?) N BTOPWYHBIN
(?noc-aHpxeneccknin?).
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Mporpamma ancumnnuHbl "Xumns B akonorun"; 04.05.01 "dyHoameHTanbHas 1 npuknagHas xmmus".

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

CamocrosiTenbHas
paborta

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

11.

Tema 11. O30HHbI 3aWNTHBIA COA.
O30HoBbIE ?0bIpbI?. PPEOHBI
(xnopdhTopyrnesogopoabl). Ponb
MeTaHa N Opyrux reoreHHbIX ra3os.

12.

Tema 12. NMapHukosble rasbl. Ux
OTHOCUTENbHbIN BKaL B NMapHNKOBbIA
appekT. 3arps3HeHne atMocdepbl
aBTOTPAHCMOPTOM U
NPOMbIWAEHHbLIMU NPEANPUATUSAMMU.

13.

Tema 13. lNMpupoaa napHUKoBOro
adodpekTa 1 ero BANAHNE Ha
N3MEeHeHVe Knumara (Kpyriblid cTon).

14.

Tema 14. PagnoHyknngbl. OCHOBHble
MOHATMS paanobuonorun.
Panmo4yBCTBUTENBHOCTbL XMBbIX
OpraHnamoB. EctecTBeHHbIN
pannaumnoHHbI GOoH. Ero reoreHHas
coctasnsowasn. Kocmmueckue nyum.
VHTepakTuBHbI onpoc

15.

Tema 15. AHTPONOreHHbIE NCTOYHUKN
PaaNoHYKNNLO0B. PU3nyeckuii n
6uonornyeckuii nepuoab
nonypacnaga v nonysbiBefeHns
PaaNOHYKNNOOB.

16.

Tema 16. Konnokeunym ?Ipobnema
YTUNN3aLUMM PaanoakTUBHBIX 1
XUMNYECKNX OTXO00B?

17.

Tema 17. XuMnyeckas akonorums
rmgpocdepsl. NpecHas soaa.
Brosopa. 3arpssHeHne MMPOBOro
okeaHa. Tokcuyeckoe n
3BTpOMpytoLlee 3arps3HeHne
rmopocgoepbl.

18.

Tema 18. MeTtabonuam
3aKoTOKCUKKaHTOB. [leTokcukaums n
netanbHbIi cHTE3. MpeBpalleHuns
XMMUKATOB C y4aCTMEM 3H3UMOB.

Ntoro

36

36

CrpaHnua 513 17.




Mporpamma ancumnnuHbl "Xumns B akonorun"; 04.05.01 "dyHoameHTanbHas 1 npuknagHas xmmus".

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. BBeneHue. ctopusi opraHusauum m NpoBeAeHUs NPUPOA00XPaHHbIX MeponpusaTui, NMpo6neMbl oXpaHbl
6uocdoepbl OT XMMUYECKOro 3arpsidHeHUs. MNo6anbHbI 3KONOrMYeckKuin Kpusuc.

Skonorunyecknin kpusmuc. JlokanbHbli 1 rnobanbHbln akonormyeckuii Kpuanc. Pasznmuns. OCHOBHbIE KOMMOHEHTI
rnobanbHoro aKonorm4eckoro kpuauca. Feonornyeckne copepbl NnaHeTbl: nuTocdepa, rmapocdepa, atMocgepa.
O30HHbI cnoii. Ero ponb 1 xapaktepuctuka. briocdpepa. M'paHuubl 6rocgepsl. ['paHnubl atomocdepbl 1 Tponocdepsl.
B 6rocdoepe ocylecTBnsieTcs HenpepblBHbIA KPOroBOPOT BELECTB U S3HEPrM, B KOTOPOM MPUHUMAIOT yyacTue
610tUNbHBIE 3NEMEHTHI: BOLOPO, YINEepoL, a3oT, KUCN0POoa, cepa. ATOMbI 3TVX SNIEMEHTOB YAEPXMUBAIOTCS B Kpyre
XWU3HW COTHW MUNAMOHOB neT. Briomacca. XapaktepucTuka rugpocgepsl. Okpyxatowas cpeaa: buocgepa + 3eMHas
kopa. Onpegnenexue 6uocgepsl no 3.3toccy u B..BepHaackomy. MoHATUe Dkonorum. SKOCUCTEMBI: COBOKYMHOCTb
XMBbIX N HEXUBbIX KOMMOHEHTOB NPUPOAbI, HAXOASWMXCS BO B3auMoaencTemn. bruocdgepa ? ruraHtckas akocuctema.

okocucTeMa CoCToMT U3 BYX KOMMNOHEHTOB: 6BuoLeHo3 1 6roTon.

Tema 2. 'eonoruyeckue ccpepbl 3emnu (nutocpepa, ruppocdepa, atmoccepa). FpaHuLbI 6uoccepsbl.
3Kocuctembl.

Oco60 onacHble 3KOTOKCUKAHTbI (CYNePaKOTOKCUKAHTbI): XNop- 1 chocopcoaepXallne necTuunibl,
nonvapomartnyeckme yrnesonopoapl, MOANXNOPMPOBaHHbIE OMOKCUHBI, HUTPO3AMUHbI, TSXENble MeTanbl,
panvoHyknuibl. Ctoiikue opraHuyeckue sarpsasHuteny (CO3). Knaccudoukaums nectmumaos: repbuumnasi,
WHCEKTULMIbI, (OKHMMUMAbI, akapuunabl. PopMbl NPUMEHEHNS NECTULMAO0B: PacTBOPbI, CYCNEH3UN, a3p030MK, NeHb,
MblNb, MOPOLWOK, NACTbI, FPaHysbl, Kancynbl.

Taxenole MeTannsl. Kakne metannbl K HUIM OTHOCATCSA. TOKCUYHbIE U 3CCEHUMANbHbIE TSXENble MeTanbl.
MI/IKpOSJ'IeMeHTbI. Twunbl B3aMMOOENCTBMS TAXENbIX METANNOB B opraHun3ame:

1. Xumnuyeckas Mmogudukaums TMonbHbIX rpynn 6enkos, HaNpUMep uMcTenHa. Tak OeicTByoT PTyThb, CBUHEL, KaaMuii 1
LpYyrue KaTvoHbl METaNN0B, OTHOCSLWMXCS K rprne MSrkux KUCnot no MupcoHy.

2. KatannaupytoT oKncneHne aMMHOKMCIIOTHBIX TUONbHBIX Fpynn 6enkoB Ao 61MoNornyecky HeakTUBHbBIX AUCYNbOUL0B
(Xpom, MonnbaeH, TUTaH).

3. BbiTecHeHune acceHumanbHbIX METANIOB 3 mMeTannoconepxawmx

KOMMNEKCOB C noTepel nx bruonornyeckon akTmeHocTU. LIMHK B KapboaHruapase BbITECHAETCS MOHaMU PTYTV U CBUHLA.
B pesynbtarte npoucxoouTt oesakTMBaums goepMeHTa.

4. PEKT MUMUKPUA: KOMMNIEKCHI METANMOB C OPraHNyYecknMn nuraHgamu 61mMsky no CBOUM pasmepam 1 Apyrum
XapakTepucTrkam Kk 206bl4HbIM? cybcTpatam U No3ToMy MNOAMEHSOT aMUHOKUCIOTbI, FOPMOHBI U HEMPOMEAUATOpbI.
MeTunpTyTb UMUTUPYET, HANPUMEP, METUOHWUH, KOTOPbIA Y4acTBYET B CUHTE3E X0NUHA U agpeHanvHa.

Tema 3. 9koTOKCUKaHTbl. HOpMaTMBHbIE NOKa3aTenu KadyecTsa oKpyxatouien cpeabl. Knaccbl TOKCUYHOCTHY
XUMUYECKUNX BeLL,eCTB.

HopmatusHble nokasatenun. Mepa TokcmnyHOCTU. JleTanbHble 0O3bl TOKCMHA, BpeMs nonysbiseaenuns, MAK, ACO, OOK.
MNOK n ocobeHHocTU ee oueHkn. B 3aBucnmocTy o1 BennymnHbl MAK ToKCUKaHTbI OensT Ha Ype3Bbl4aliHO onacHble,
BbICOKOOMACHbIE, yMEPEHHOOMacHble U ManoonacHble. K nepBoii rpynmne oTHOCATCA napbl pTyTh, 6eH3NMpeH, KapboHWNbI
MEeTannoB, XxpoMarbl, okcua kobanbta u ap. Bo BTopyto rpynny BXOAAT OKCUObl a30Ta, CepHasi KUCNoTa, Cepoyrnepo,
Xnop 1 ap. B TpeTbio rpynny BKAKOYEHbI ANOKCUA CEPbI, aLETOHUTPUI, OMOKCaH, AuxnopaTtaH. K ManoonacHbIM OTHOCAT
aMmmak, 6eH3MH, aLeToH, MOHOOKCKA yriepoaa.

CpaBHI/ITe}'IbHaﬂ XapakTepucTtnka TOKCU4YHOCTU MeTannoopraHn4ecknx coeanHeHnsa n MmHepanbHbIX conen Taxenblx
MeTannos. TpchnopT MeTasinoB B XUBYIO KNETKY. MOHO(*)OprIe KaHanbl U nnnnaHblie MeM6paHbI.

Tema 4. Taxenble TOKCUYHbIe MeTaNNbl. TUMbl B3aMMO4ENCTBUN TSXENbIX METanoB B opraHun3ame. TpchnopT
MeTanNoB B XUBYIO KNeTKy. JeToKCUKaHTbl TAXeNblX MeTannos.
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Mporpamma ancumnnuHbl "Xumns B akonorun"; 04.05.01 "dyHoameHTanbHas 1 npuknagHas xmmus".

PtyTb. MprpoaHbie n aHTPOMNOreHHble NCTOYHMKIW. MnHepanbl pTyTu: KWHOBAapPb, IMBUHICTOHUT. [1pnpoaHble CTOYHUKM
€XeroaHo NocTasnsioT B BoAHble 06bekTbl okono 1300 T pTyTn. B atMocdepy pTyTb NocTynaeT B peaynbTate
Jerasaumm 3eMHbIx Heap 1 B opMe pasnmnyHbIX COEANHEHUI B COCTABE BY/IKAHWNYECKOrO 1 MOPCKOro aspo30ns (OKOno
3000 1/ron). AHTponoreHHas amuccus B atMocpepnl coctaengeT 4500 1/rof. AHTPOMOreHHbIE UCTOYHUKN PTYTH
(oTpacnu NpoMBbIWNEHHOCTH, BblbpacbiBarowme Hanbonbluee KONMYeCcTBO 9TOr0 TOKCKUKaHTa). MpuMeHeHne pTyTHbIX
COELVHEHNI B KaYeCTBE NECTULNOOB (OYHIMUNAOB).

MonoBsrHa BbIBPOCOB PTYTU B OKPYXAIOLWYIO Cpedy UMET NPUPOAHOe NporcxoxaeHue. PTyTb Bcerna npucyTCcTByeT B
opraHuame yenoseka (okono 10 mr). KoHUeHTpupyeTCcs B OCHOBHOM B MOYKax 1 NEYEHN.

PTyTb B BOOHbIX 3KOCUCTEMAX. Mmrpauvm PTYTWU. 3aBncuUMoCTb cooepXxaHusa pTyTtm B Boge oT pH. Ponb konnonaHbIx
yacTtuu. HakonneHwue PTYTU B OOHHbIX OT/IOKEHUSAX.

MeTtunmpoBaHue pTyTh: (OOTOXMMUYECKOE C yHacTUeM auetata pTyTu, BUoXuMnyeckoe MeTunkobanammHoM,
Katanuampyemoe METUNTPaHCHEPA3O, XONMHOM, KaTann3mpyeMoe TpaHCMeTUnasoin. B pesynbtate obpasytorcs
rmopodoobHas UMETUNPTYTb U aMPUPUNbHAA METUNPTYTb.

MeTunupytowme areHtel. MetunkobanamuH. CTpoeHue (nopgoupuHonofobHas CTpyKTypa), oTinyme oT BuTaMuHa B12.

KoagpcpmumeHTbl GBUOKOHUEHTpMpPOBaHNs ouMeTunpTyTh (105) u noHHoi ptytn (103). BuomarHudgukaums. Tpoduyeckne
uenu. letokcukaums pTyTu B XMBbIX OPraHn3max.

BnusiHne Ha opraHnam pTyTu: rybokne n3MeHeH sl LeHTpanbHON HePBHOW CMCTEMbI, HEKPO3bl, MM3UC (paspyLieHue)
Ceporo BellecTBa rofloBHOro Moara. brogocTtynHble doopmbl pTyTu. Mpun yBenuyeHnn pH Boabl 610A0CTYNHOCTD
CHUXAaeTcs, Tak Kak PTyTb NepexoanT B HepaCcTBOPWMbI i rMapoKcu.

Tema 5. XnopopraHuyeckue nectuumnabl (MHCEKTULMALI, Fepbuunabl, aeconnaHTbl). UHTepakTUBHbIA ONpoC.

CeuHeu 1 ero coeguHeHns. PacnpocTtpaHeHHOCTb B 3eMHol kope (K = 1.5.10-3 ). MuHepansbl: cypuvk, CBUHLOBbIE
6envna, CBMHLOBbLIN 61ecK. AHTPOMOreHHblEe UCTOYHMKW: aKKYMyNSaTOpbl, Kabenu, XxpycTanb, 3almTa oT U3fy4yeHus,
amanu, ctabunuaaTtopsl nnatmacc. B npupoaHbl BoObI €XerofiHo noctynaeT okono 600 Thic.T CBUHLA, B aTMOcdepy L0
400 TbIC.T.

CBUHeL HakanMBaeTCs B KOCTHOM CKeneTe. 3aMeHseT Npu 3TOM KanbLniA. KPOME TOro, CBUHLIOBbIA TOKCMKO3 NPUBOAMNT
K noTepe namsaTn, atTepockneposy. B pacteHnsx (oBowax) cogepxumTtcs 2-3 mMr/kr csmHua. CpeaHuin paumoH Yenoseka
10 250 mkr ceuHua. JedmumnT kanbums, Xenesa, MEAWN, MarH1s yBenuymBaT CTENEHb BCACbIBAHUS CBUHLA B KPOBb.
[MocTynneHne CBUHLA B OPraHna3m ¢ NUTbEBO BOLON cocTasnseT 5-10 % o1 nuweBoro. OCHOBHOM UCTOYHMK CBMHLA B
NUTLEBOI BoAe ? crinas asfis coeanHeHns Tpy6. Xnop rugponnsyetcs ¢ 06pa3oBaHMEM CUNIbHOMO OKVUCIIUTENS aHNoHa
okcoxnopata (1), KOoTopbliA OKMCNSET CBUHELL 40 CTENEHWN OKUCNEHMS 2+ 1 NEPEBOANT BOLOPACBOPMMbIE COEANHEHNS
(xnopwabl).

Tema 6. [ MoKCHHbI N AUOKCUHONOA06HbIe BewecTBa. Tokcuueckue u ousanKo-XxumMmyeckue CBOMCTBa.
OTHOCUTENbHAsA TOKCUYHOCTb AUOKCUHOMNO000HbIX BelecTB. MICTOUHUKUN NONMXIOPUPOBAHHBLIX OPraHNYecKux
coeguHeHUn B buocdepe.

Kagomuii n ero coenmHeHns. Knapk kagmmst 2.10-5 %, T.e. Ha oBa nopsaka MeHblue, 4eM y cBuHua. Obpasyet 3
MUHeparbl, HO He 0bpasyeT pyOHbIA CKOMNEHWUI (MECTOPOXAEHWUIA). DTN MUHEpabl BCTPEYAIOTCS KaK CyTHUKW B
LMHKOBBIX 1 MONMMETANNNYECKUX pyAax, Hanpumep B cgpanepute. CooepXxuTcs Takxe B pocdpaTHbIX 0CaA0HHbIX
nopogax. MprnpoaHbIMU NCTOYHMKAMK AN aTMOCEpPLI CyXaT BbIBETPUMBAHUE 1 BynkaHuaM. B rugpocdepy oH
nonagaet B pesy/nbTare 3p03un 1 BbilenadynsaHms. B okmcnuTenbHbIX yCnOBUSAX NPUPOLHbIA Cynbdona KagMus
nepexoanT cynbdar, 4To cnocobCTBYeT BOLHOW MUrpaLMi.

AHTPOMOreHHbIMU NCTOYHMKAMM SIBASIOTCS NPOM3BOACTBA NPOTUBOKOPPO3NOHHbIX MOKPLITUIA, cTabunnsatopos
nnacTMacc, NUrMeHToB A5 NaacTMace 1 CTekna, 3NeKTpPoaHbIX MaTepmanos Ans HUKENb-KaAMMEBbIX aKKyMynsaTOPOB.
MpuMecK KaaMns BCTPEYalOTCS U B MUHepanbHbIxX yaobpeHnsx. KagMuii Bowen B 4ncno Hambonee onacHbIX
3arpsiaHuTenei buocepbl, HECMOTPSI HA CPABHMTENbHO HEBLICOKOE Npon3BoacTso (15000 TOHH/ron). 3T0 06 BbSICHAIOT
OYEHb BbICOKUM KYMYNSATUBHbBIM KO3GMULIMEHTOM KaaMmns Ons opraHmaMa Jyenoseka. Bce coeanHeHns kaomms
HEe3aBMCKMO OT arperaTHoro COCTOSIHUSI TOKCUMYHbI. TOKCUYeckoe OeincTBue CBS3aHo C MHIrMbupoBaHuem 6enkos,
cofepxalmx TMoNbHble rpynmbl. SIBNSIeTCS aHTaroHUCTOM LIMHKA, kobanbTa, ceneHa. B ero npucytcTeum Hapywaetcs
obMeH xenesa u kanbums. Kagmuii anuMuHMpyeT 13 opraHuama yepes 20-30 ner.

N3 pacteHuii B Hambonbluein CTeNeHN akkKyMynupyeT Conv kaamusi n3 noysbl Tabak (2 Mr/kr). B otnuyne ot pTyTn Kagmuii
B MOPCKOM pblbe COAePXUTCS B HE3HAYMTENbHBIX KOMMYECTBAX NOCKONbKY B MOPCKOM BOLE NPUCYTCTBYET B BUAE
XNOPULHbBIX aHUOHHBIX KOMMNEKCOB, 6BUOAOCTYMHOCTb KOTOPbLIX HEBENUKA. B NOBEPXHOCTHbIX Bogax kagMuii obpasyert
KOMIMNEKChI C (PYNIbBOKNCNOTAMU, BXOAWT B COCTAB KCAHTATOB 1 AUTUOKapbamMaToB, KOTOPbIE CPaBHUTENBHO NErKO
npeogonesatoT 6uonormieckne MembpaHsi.
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Tema 7. Monuumknmyeckue apomMatuyeckume yrnesogoponbl. CpaBHUTENbHasi TOKCUYHOCTb. MCTOUHMKM
obpasoBaHusi U MUrpaums B 6uoccpepe.

XnopopraHunyeckue coenmHeHuns (XOC). Lnpoko ncnonbaytoTcs B KA4eCTBE NECTULMIAOB (MHCEKTMUNAOB). VX
npon3BoLcTBO Havyanock B 1940-e roabl. K 1980-biM ronam 6bino cuHTe3npoBaHo okono 1000 xnopopraHuyeckmnx
nectnumaos (XOIT). MonoBrHa U3 HUX NPUXOAMNTCS Ha MHceKTULMabl. Hanbonee wunpoko npumeHsnnce 0T,
rekcaxnopuuknorekcaH, rekcaxnopbeH3on, MeToKCUxnop, neHtTaxnopceHon. Cpeamn neponnaHTos Hanbonbluyo
N3BECTHOCTb nonyyunu 2,4-11 n 2,4,5-T.

Moteps ypoxas 6e3 XOI coctaBnsieT okono 60%. ctouHukamm XOI ons opraHuama SBnstoTCA NUWEBbLIE MPOOYKTbI
(90%) n Boga (10%). XOIT HakannnBaloTCS B XMPOBON TKaHW. OHU OTHOCATCS K CTONKUM OPraHNY4eCcKnM 3arpsasHUTeENsM
(CO3). ObnagnatoT BLICOKOW NepcuUcTeHTHoCTbo. B AHTapkTuae Hakonunocb ao 3000 ToHH OOT., xoTs K Havany 1970-x
rogoB ero NpounseoacTeo 6bino npekpaueHo B CLUA, KaHape, BenukobputaHum, CkaHamnHasckmx ctpaHax. B CCCP
NpoaomXanu NPUMEHATb [0 cepednHbl 1980-x ronos. HecMoTps Ha 310 NOTpebneHre B MMPE He COKPaTMIIOCh, TaK Kak
XOTI1 ncnonb3ytotcs B JlatnHckon Amepuke, Adppurke n Asuu.

XOI BAUSIIOT Ha MMMYHHYIO CUCTEMY, NMPOSIBASIIOT KaHLLepPOoreHHoCTb. PacnpocTpaHsiotcs 6narogapst Murpaumm B
atmocdpepe. PaspyweHne XOI1 B okpyXatolei cpene npomMcxoanT no pasnnyHbiM MEXaHN3MaM:

1. B noyBax 1 OOHHBIX OTNOXEHUSAX MUKPOOUONOrnyeckn (BMoxuMmnyecku).
2. B atMocchepe nponcxoamT abnotuyeckas LecTpykums non AeiCTBUEM CBETA, T.€. (DOTOXMMUYECKN.

KpaiiHe menneHHo XOI meTabonupytoT B opraHuaMe. YeM OnnHHee Tpodomnyeckas Lenb, TEM Bbille KOHLEHTpaums
TOKCMKaHTa B OpraH1u3Me 4Yenoseka.

Tema 8. PocchopopraHuyeckme necTuumabl (MHceKTULMAbI). COBpeMeHHble NpeacTaBieHUs 0 MeXxaHu3me
TOKCMYHOCTU. PeakTuBaTopbl XONMHacTepasbl.

JuKcuHbl 1 poacTBeHHble coeamHeHns. K HUM OTHOCSATCS NpOoOyKTbl HELENEeBOro Ha3Ha4YeHUs NoNUXIopUPOBaHHbIE
ambeHsoauokcuHbl (MXO0), nonnxnopmpoBaHHble AnbeH3odypaHsl (MXOPD) n nonMxnopupoBaHHble BUdeHUNbI
(MXBd).XapakTepusyoTcsa BbICOKON XMMUYECKON YyCTONYMBOCTLIO (padnaratotca npu 11000C. B npucytctBumn npumecei
KMCNOT (POTOXMMMYECKM NOABEPraloT AeXNopMpoBaHmio. OnHako npu Y D-06nyyeHn MOXeT Nponcxoantb obpasoBaHue
n3XOC NXana.

O6napatoT BbICOKON NMNOCPMNbHOCTBIO, aAre3uneil K YacTmuam B3Becel 1 MUKpoopraHwaMos. bonee 90% MX OO
HaxoAuTCs B atMocdepe B ancopbupoBaHHoM coctosiHum. O6nafatoT yCTOMYMBOCTBIO K TMAPONN3Y 1
MUKPOBMONOrM4ecKoMy pas3noXeHuio.

Tokcnyeckoe OencTBue 3aBUCUT OT YMCna aTOMOB XNopa U X NMONOXEHUs B CTPYKType Monekynbl. Hanbonee TokcnyeH
2,3,7,8-TX0.0. Tokcnyeckoe nencreme pasnmyHbix KoHreHepos MXO0,MXOD n NMXB® seipaxatoT B eamHMLAX
nonyagodEeKTUBHOM KOHLEHTPaUMN. DKOTOKCUKONOrMYECKYIO XapakTEPUCTMKY BbipaxatoT B €ANHMLAX AUOKCUHOBOIO
9KBMBANEHTA.

Tema 9. Kpyrnbin cton ?CooTHOLLEHUE CTPYKTYPbl XMMMKaTa U €ro TOKCUYHOCTN?
Kpyrnbin cton:

OKOTOKCUKAHTbI. HOpMaTVIBHbIe nokasartenn Kkayecrtea Opr)KaIOI.IJ,eI7I cpenbl. Knaccbl TOKCUYHOCTU XMMNYECKNX BELLECTB.
XJ'IOpOpFaHI/ILIeCKI/Ie nectmunabl. JIMOKCUHbLI 1 ImnokcuHononobHble BellecTsa. ToKCUYeckKue n pusunko-xmmmnyeckune
cBoicTBa. OTHOCUTENbHAS TOKCUYHOCTb AMOKCUHONOAOOHLIX BellecTs. Monvuuknnyeckne apomarundeckune
yrnesonooponbl. CpaBHI/ITeﬂbHaSI TOKCUYHOCTb. CDOC(*)OpOpFaHI/I'-IGCKVIe nectnynabl (I/IHCGKTVILI,I/I,D,bI). COBpeMeHHbIe
npeancrtasneHnsa o0 MexaHn3me TOKCU4HOCTW.

Tema 10. Xumus atmocdpepbl. AHTponoreHHble dpakTopbl 3arpsA3HeHUs atMoccpepbl. Aspo3onbHas
cocTaBnsiow,as atMoccpepbl. CMOr: NepBUYHbIA (?NOHAOHCKMIA?) U BTOPUYHBIN (?Nn0Cc-aHaXenecckun?).

Hakonnenve nmokcuHononosHbix XOC B 6uocgepe. OHU He SBNSIOTCS LieneBbiMy NpoaykTamu, a obpasyloTcs B Buae
npuMeceli B pasnnyHbIXx TEXHONOTMYECKMX MPOLECCAX U NPY FOPEHNN HEKOTOPbLIX MatepranoB. OCHOBHbIMY
AHTPOMOreHHbIMM UCTOYHMKAMM 3TUX KCEHOBMOTHKOB SIBASIOTCS:
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1. MpelnpusaTs XNOpPOPraHNYecKoro CMHTE3a.

2. LlenntonoaHo-6ymMaxkxHoe NPOM3BOACTBO U NECOXUMUYECKAS NMPOMBILIEHHOCTb.
3. MpeanpusTrs No cXuraHnio BbITOBbLIX U MPOMbILWNEHHBIX OTXOA0B.

4. ABTOTpaHCNOPT, NCNonb3yowmnii 6eH3nH ¢ fobaBkamu ranoreHyrneBoLopOL0B.

MonnuTokcnMYyHOCTb AnokcmnHonoaobHbix XOC. Nx pnntenbHoe Bo3nencTemne npmuBOONT K OHKOJIOrM4eCKnm
3a6oneBavaM, notepe MMMyHuTeTa, reHeTUM4eCknM nocnencTesnsaM. Komnnekc OuokcuH - 6enok B3aI/IMO,EI,eI7ICTByeT C
MOHOOKCKuaa3son. B pe3ynbrtare N3MEHAETCA MEXaHN3M nencrTens pepmeHTa, o6pa3y+0Tc9| cBobofHble panukanbl, 4TO
co3pgaert ovarum KaHLLepOFeHHOVI MHTOKCUKauunn.

Tema 11. O30HHbIN 3aLUTHBLINA cno. O30HOBbLIE ? Abipbl?. PpeoHsbI (xnopdpTopyrnesonopoabl). Ponb MmetaHa un
APYrux reoreHHbIX ra3os.

Monnapomatuyeckune yrnesonoponsl (MAY). Mpynna MAY obbeanHsieT 4eCATKM BEILECTB, NS KOTOPbIX XapaKTePHO
Hanmuue B CTPYKType Tpex U 6onee KOHAEHCMPOBaHHbIX 6eH30MbHbIX Konewl. MeHee TokcuyHbiMU [AY aBnsitoTcS
aHTpaLeH 1 cheHaHTpPeH. BbICOKOKaHLEepOreHHOM TOKCUYHOCTBI0 0bnafatoT 6eH3NNPeH U AMOEH3MUPEH.

WNcTounnkm MAY: npouecchl cropaHusi HehTenpoaykToB, yris, nepesa, Tabaka, Mycopa. Hanbonblunii Bknag BHOCKT
cropaxue yrns. bonbwas yacTb MAY yHocutcs Ha AanbHue pacctosiHus B Buae aspo3oneit. Ancopbupytotcs MAY Ha
yacTumuax caxm.

Ins opraHmama Yenoeeka ocobeHHO OnacHbl a3pP030/bHbIE YaCTULbI C aacopbupoBaHHbiM 6eH3nmpeHoM (0.5-5.0 Mkm).
B atmocepe MAY TpaHchopMmpytoTCst B NONMsiAePHbIE XUHOHBI NOL, AEACTBNEM 030HA, a TaKXe B HUTPOBEH3MMPEHbI
(MyTareHbl) nog OencTsuMeM gmokcuaa asoTa.

KaHueporeHHoe gelncteme OCyLWecTBASeTCa B pesynbrare ABYXCTYNeH4aToro MexaHuama, BKa4aoLero
reHOTOKCMYECKYIO MHULMALMIO U anureHeTnyeckoe npomoTtnposaHme. NHnumatopsl npu s3anmogenctsmm ¢ JHK
BbI3bIBAIOT HEOBpaTMMble MyTaLmmn. [pOMOTOPLI AENCTBYIOT Yepes anuTenbHoe Bpems. OHW yCUNUBAIOT OeicTBre
nHULMaTopa, a nx COBCTBEHHOE BO3AENCTBUE HA OPraHM3M B TEHEHNE HEKOTOPOrO BPEMEHU SIBNSIETCS 0OpaTUMBIM.

Tema 12. MapHukoBbie rasbl. UX OTHOCUTENbHbIN BKNaL B NapHUKOBbIN 3dhdpekT. 3arpsisHeHne atMocdepbl
aBTOTPaAHCMNOPTOM U NPOMbILLIEHHbIMU NPEeANPUATASIMN.

docgopopraHnyeckue coeanHeHns (POC). MicnonbaytoTcsa B kadecTse nectuunaos. OHu npuwnm Ha cmeHy XOC, Tak
KaK MEHee yCToM4MBbI B OKpyXatowen cpene. LUnpoko npumeHsoTcs cnegytowme nectmunabl (MHCEKTMLMAbI):
Xnopogpoc, auxnogpoc, metadoc, dhoccpamma, TMogoc, gosanoH, kapbodpoc u aop.

B ocHoBe MexaHuama gelictems POC nexut nabupatenbHoe TOPMOXeHe doepMeHTa aueTunxonnHactepassl (AX9),
KoTopas KatanusnpyeTt rmaponns MeomaTopa HepBHoro BosbyxaeHust auetunxonvHa (AX). B pesynbTaTte Hapywaetcs
nepenaya HepBHOro MMMynbea.

PaccmoTpeHune cxeMbl rmaponvaa aueTunxonvHa ¢ ysactuem AX39. dOC bnokupytotr AX3, B3auMooencTems ¢
aCcTepasHbIM LeHTpoM. DocchopunupoBaHHas AXO B oTnymMe OT aLeTUINPOBAHHOR HE NOOBEPraeTCcs
CaMonpoOmn3BOJIbHOMY FMAPONN3Y.

Peaktmatopbl AX9. Odunupokcmmbl. Cxema peaktmeauum gooccopunmpoBaHHoi AX3.

Tema 13. NMpupopa napHUKOBOro adhchbekTa M ero BIMsiHME Ha U3MeHeHne KnuMara (Kpyribiii cTon).

Xumusi atmocgpepbl. OCHOBHbIE KOMMOHEHTLI, MPUCYTCTBYIOWMWE B aTMOcdepe MOXHO pasfenuts Ha 3 rpynnbl
(NOCTOSIHHbIE, MEPEMEHHbIe, Cly4yaliHbie). DBONOLMNS aTMOCHEepbl: aKKpeLmus BeWwecTBa MeXNNaHeTHOro NPOCTPaHCTBa,
BY/IKAHW3M, XIMWYECKOe B3aMOAENCTBME ra3oB aTMOCEpPbl C KOMMOHEHTaM1 rMapocgepsl U NMTocaeps!,
auccoumaums Monekyn Bosayxa nof BiusiHieM Y- 1 KOCMUYECKOro nanydeHuii, BuoreHHble npouecchl B X1BOM
BELEeCTBE, aHTPOMNOreHHas AesiTeNlbHOCTb.

AHTPOMOreHHbIE UCTOYHKKU (aBTOTPAHCMOPT, MPOMBIWNEHHOCTb). CocTar BbIBpOCOB. A3p030nK (MbiNu, ObiMbl, TYMaHbI).
Cwor. [NepBrYHbIA (MOHAOHCKWIA). BTOpUYHBIN (nOCaHOXeNeBCKUiA U opOTOXUMNYECKUIA).

PaaunoakTneBHOCTb (eCTecTBeHHasl, aHTponoreHHas). EctecTBeHHas paanoakTUBHOCTb 00yCoBneHa AByMS (0akTopaMu:
HanmumeM B aTMocdpepe panoHa U BO3OENCTBMEM KOCMMYECKMX NyYeit. VICTOYHUKN pafoHa 1 ero NpoHUKHOBEHME B
Tponocgepy 1 atMocgpepy. XapakTepucTmka KOCMUYEcKux nyyeii (nepsuyHblie, BTopudHblie). ObpasoBaHue B
atMocdepe paanon3oTomnoB (TPUTKSI U paauoyrnepoaa).
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WNcTouHMKM aHTponoreHHol paanoakTMBHOCTU. OCHOBHBIE PaavoakTUBHbIE N30TOMbI (YpaH, MAYTOHWIA, CTPOHLMIA, 1o,
uesuii, bapuii, Lepuit).

Tema 14. PaguoHyknuabl. OCHOBHbIE NOHATUSA paauobuonorun. PapnouyBcTBUTENBHOCTD XMBbIX OPraHU3MOB.
EcTecTBeHHbIN paguaumoHHbIn cooH. Ero reoreHHas cocraensiowas. KocMnyeckume nyuyn. UHTepakTUBHBIN
onpoc

O30HHbI 3aWNTHBIN CNOiA. SIBNSeTCs BepxHeii rpaHmuein buocdepsl. MNpencrasnset coboi NNeHKy M3 MONEKyn 030Ha
TonwmHoi B 0.3 cm. MornowwaeTt onacHoe AJis BCEro XUBOro 61uonornyeckn aktmeHoe Y ®-usnyyeHune (LnvHa BonHbl 240
? 260 Hm). O30H Takxe nornowaet VIK-nanyyeHne 3emnn, npenatcteys ee oxnaxneHno. MakcrumanbHoe cogepxaHue
030Ha B atMoccpepe HabnoLaeTCcs BECHOM, a MUHUMANBHOE OCEHbIO.

O30H0BbIE AbIpbI (YHACTKM O30HOBOIO CMOS C MOHWXEHHOW KOHUEHTpauuei). dpeoHoBas runotesa BO3HUKHOBEHNWS
O30HOBbIX Ablp. PPeOHbI (XNOPGPTOPYrNepoLbl, KOTOPblE MCMONb3YIOTCS B KAYECTBE XNanoreHoB, BCNeHnBarTenenm
nnacTtMacc, B aspo30/bHbIX yakoBkax 1 T.4.). PpeoHbl NoNagatT B BEPXHIO YaCTb atMocdpepsbl, rae non OeriCTBUEM
cBeTa paspylatoTtcs ¢ obpaszoBaHmeM cBoboaHbIX aToMoB xnopa. O4uH aToM xfopa MOXaeT paspywnts go 10 000
MOneKyn 030Ha.

Lpyras runoTtesa nosiBNEHNs 030HOBbLIX [blp OCHOBaHa Ha B3aMMOLECTBIM 030Ha C MOTOKaMM BOgopoaa , MeTaHa v
Ip. YreBoLOPOA0B, MOCTyNatoWmX B TPONOCHEPY Yepe3 pasnoMbl B 3eMHO kope. "eorpaduyeckne KoopanHaThbl Takmx
pasnomoB 6113KM KoopAMHaTaM 030HOBbLIX Ablp. B npobax raszos BynkaHoB Kamuyatku naeHTuguumnposaHo okono 100
OPraHUyecKnx CoeaVMHeHWA ¢ ANHOM Luenu fo 12 yrnepoaHbIX aTOMOB.

Bcnencteue npekpalleHns Npou3BoACcTBa (PPEOHOB B HACTOSILLEE BPEMS OTMEYAETCS CHUXEHME CKOPOCTU NprpocTa
rnobanbHoN KOHLEHTPaLMM YETbIPEXXNOPUCTOrO Yrinepoaa, xnopodopma, adtopanxnopmetana. MNponcxonmt 3ameHa
NMPUMEHSIEMbIX (PPEOHOB HA NOTEHLMANBHO MEHee onacHble. Takve BelwecTea Nnbo He codepxar xnopa, nmbo
paspyLarTcs B HAXHUX cnosix atMocapepbl. OQHAKO 3aMeHa O4HMX (DPEOHOB APYTUMU, XOTS U CHXAET OMacHOCTb
paspyLeHNsi 030HOBOrO CNOS, BEAET K M3MEHEHUIO KNMMATA, MOCKOSbKY (PPEOHbI-3aMEHUTENN B OCHOBHOM SIBASIOTCS
NapHMKOBbLIMM ra3amu.

Tema 15. AHTPONOreHHble UICTOYHUKW PadVoOHYKNMAO0B. duanyeckuin u 6Uonoruyeckuim neprmoasl nonypacnaga u
nonyebiBeAeHUSA paavoHYKIUAOOB.

MapHWKOoBbIN apPeKT ( COBMECTHbIN adpdEKT NPO3PAYHOCTH aTMOCepbl A5 HACTW NPUXOASILEr0 CONHEYHOro
W3YYEHNS N NOrNOWEHNS BONbWWHCTBA OTpaxXaeMoro 3emnel UsnyvyeHns rnasHbIM 06pa3om Monekynamm Boapl 1
yrnekmcnoro rasa). [lornoweHune aHeprum ot 3eMnn NPONCX0ANT B OCHOBHOM B HUXHMX COSIX atMocdephb! 1
YMEHbLIAETCA C POCTOM BbICOThI. B pesynbraTe HUXHME CNon HarpesarTcs, a BepxHue oxnaxgatrtcs. CumtaloT, 4To
HUXHSS H4acTb aTMocdpepbl HarpesaeTtcsa npuMmepHo Ha 30 C npu yBennyeHnM KOHLEHTpaLmMmM yrnekMcnoro rasa BaBoe.

Yrnekucnolii ra3 sBAsSeTCS CaMbiM BaXHbIM UX aHTPOMOreHHbIX NapHUKOBbLIX rasas (55 %). [lpyrue rasbl TakXe BHOCAT
CBOW BKNa4: peoHbl ? 23 %, MeTaH ? 15 %, okcmabl azota ? 6 %, 030H U cepHUcTbIi rad ? 1 %.

ST Undpbl HE NOMHOCTLIO XapakTePU3YIOT TOT BKAA, KOTOPbIX BHOCSAT B CyMMapHbIVi NaPHUKOBBIA 3(PGEKT pasnuyHble
rasbl. 13 pacueta monekyna Ha Monekyny MetaH B 21 pa3 6onee acoheKTUBHO NOTNOLWAET SHEPTUIO U3NYHEHWS, YEM
Yrnekucnblii ras, a HeKOTopble dpeoHbl ? 6onee, yem B 12 000 pas. MoXHO cunTaTb, 4TO 3TV rasbl ABAAKOTCA
CUHEPreTnYeckuMmn goakTopamu B KpyroBopoTe Yrnekuncnoro rasa.

CnoxHoi siBnsieTcs oLeHKa BKaaa B MapHUKOBBIN 3ddpekT 030Ha. O30H, 06pasyiolnincst N3 BbIXNOMHbIX Fa30B
aBTOMOGUNEN BHOCWT He3HA4YMTENbHbIA BKNag, T.K. CHOBA paspylaeTcs. PoToxuMmyeckn 06pa3oBaHHbI 030H B
BbICOKUX CIOSIX TPOMOCHEpPhl M3 BbIX/OMHbIX ra30B CaMONeToB urpaeT 6onbluee 3Ha4eHue. CTpaTocdoepHblii 030H
6narofaps MornoweHnio SHeprn B cTpaTocdoepe Bbi3blBaeT 3aMETHOE OXNaxAeHWe Tpornocageps!.

KOMI'IbIOTeprIe MoL4eNn BEePOATHbIX W3MEHEHMIN Knumarta B pe3ynbtate yBenmyeHmnda KoHUeHTpaunn yrnekKncnoro ra3a
nokKasblBaloT, YTO NeT B YMEPEHHbIX U BbICOKUX WNPOTAaX CTAHOBUTCA 6onee TennbiM, C 6onee BNaxHbIMA 3VMaMM.

Lpyrvm noTeHunansHO BaxkHbIM NocneacTsneM rnobanbHoro notenneHns 6yaet noabeM ypoeHs Mopsi. Mo pacyeTtam
YABOEHWE KONMYEeCTBa aTMOCHEPHOTO YrNEeKUCNOro rasa Boi30BET NOAbEM ypoBHS MnpoBoro okeaHa Ha 0.5 M.

Tema 16. Konnoksuym ?Mpobnema ytunmsauum paguoakTUBHbIX U XMMUYECKUX OTXOL,0B?
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XuMunueckas skonorus ruapocdepbl. XapaktepucTvka ruapocdepsbl. [M8Tb TUMOB KOMMNOHEHTOB MOPCKOW BOAb! (aHWOHBI
N KaTUOHbI, BUOreHHbIe 3IEMEHTbI, PACTBOPVMbIE rasbl, MUKPO3NIEMEHTbI, OpraHnyeckume BellecTsa). B Mopckoii Boae
XnopvaoBs B 5 pa3 6onble, 4eM kapboHaToB. B peyHoi Boge Hao6opoT. MoCTOSHCTBO CONEBOro CocTaBa MOPCKOV BOAbI
? OCHOBHasl 3aKOHOMEPHOCTb B XUMUM okeaHa. ConeHoCTb okeaHa ( KOHLIeHTpaLMs PaCTBOPEHHbIX COMe).

BaxHas xapakrtepumctmka Mopckor Boabl pH. Pe3ynbTupytowme COOTHOWEHMS MEXAY PaCTBOPEHHBIMIA MONEKYNAMU 1
MoHaMM NpUBOIAT K hopmMmupoBaHuto bygpepHoro pacteopa ¢ pH = 8.0 ? 8.5. JlokanbHble NPUYMHbBI MOTYT NMOHU3WTb PH
00 6 nnn nosbicuTb 8o 10.

B NONAPHbIX WKPOTax MPONCXoanT nornoweHne XxonoaoHbiIMmn BooamMmn yrinekmcnoro rasa, a B Tponmn4yeckunx n
3KBaTOpMasbHbIX yrﬂeKVICﬂbII7I ra3 cHosa nepexoaunT U3 BoAbl B aTMOCHOEpPY. I'Iapu,maanoe OaBneHne yrnekmcnoro rasa
B Tponukax ecerna Bbille.

Buonornyeckas soga. Xvsble cywecTtsa Ha 3emne 1 pacteHns cogepxar soay 10 80 % no macce. OcHoBHas macca
BoJL Brocepbl HEOAHOKPATHO NPOXOAUT YEPES XMBblE OpraHn3mbl (MetTabonuam). MoaTomy Bce Boabl Bruocgepsl
NnpakTn4eckn ABnaTCA OUOreHHbIMU.

Tema 17. Xumuueckas akonorus ruapocdcpepsl. NpecHas Bopa. Buosopa. 3arpsaszHeHne MMPOBOro oKeaHa.
Tokcunyeckoe n asTpodoupyloLLee 3arpsiaHeHue ruapocdepsl.

MOHMTOPWHI OKpyXatollei cpebl. DTO KOMMNEKC MEPONPUSATUIA MO onpeaeneHnio CTeneHn 3arpsi3HEHHOCTA TexX Unu
MHbIX 3NEMEHTOB Buocdepbl. PaznnyatoT 4 Buaa MOHUTOPUHTA: rNobasbHbIA, HaLMOHANBHbIA, PErvoHaNbHBbIR,
nokanbHbli. Cnyx06bl MOHUTOPUHTA KOHTPONMPYIOT coadepXXaHne B 00 bekTax oKpyxatollein cpeabl Hanbonee
pacnpoCTPaHeHHbIX 3arpsasHuTenelt (OMoKCKa U MOHOOKCW yrnepoaa, AMOKCUA cepbl, oKcuabl a30Ta, gpocdarsl,
TSXeNble MeTannbl, NecTUUNAObI, PaaNOHYKNNIbI).

OcCHOBHbIMM METOAAMU ONpPeeneHNs 0BLWEeN 3arpsA3HEHHOCTU CTOUHBIX BOg, siBnsitoTes metoabl XMK n BMK. XMK
xapakTepuayeT oblee coaepXxaHue B BOLE BOCCTAHOBUTENEN, pearnpyowmx ¢ CUibHbIMU okucnutensamu. B kauectse
OKMCNINTENS NCMNONb3YIOT ANUXPOMAT Kanus. BonbWMHCTBO OpraHNYecKmnx BeWwecTB OKMCASIOTCS Npu 3ToM Ha 95-100 %
(UCKNIOYEeHNEe COCTABNSIOT MMPUANH, 6eH301, ToNyon).

BIK (6uoxmmuyeckoe noTpebneHne kucnopona) ? aTo KONMMYECTBO KNCNopoaa, TpebyeMoe ans okMcneHns
HaxoLAWMXCA B BOAE OPraHNYeCKuX BELLECTB B a3p0bHbIX YCNA0BMSIX B pedynbTaTe NPOUCXOAsWmUX B BOLE
6ronornyecknx npoueccoB. OKNCNMTENbHBIA NPOLLECC B 3TOM Cly4ae OCYLECTBASETCS 3a CHET MUKPOOPraHM3MOoB,
NCMNONb3YIOLWNX OpraHM4eckue KOMNOHEHTbI B kKadecTse nuwm. OnpeneneHme pacTBOPEHHOIO KNCNOPOLA OCYLLECTBASIOT
meToaoM BuHknepa (nogometpus).

Tema 18. MeTa60n1M3M 3KOTOKCMKAHTOB. [leToKcuKauus U netanbHbi cUHTE3. [peBpaLL,eHust XMMUKaTOB C
yyactTMeM 3H3UMOB.

KoHTponbHas pabora.

AHTPOMOreHHble hakTopbl 3arps3HeHns atmocepbl. A3po3onbHas coctasnsowas atmocgepbl. O30HOBbIE "ObIpbI”.
MapHwkoBble rasbl. VIx oTHOCUTENbHbIA BKNag B NapHUKOBbLIN adhdpekT. 3arpssHeHne atMocdepbl aBTOTPaHCNOPTOM 1
MPOMBIWNEHHBIMM NPeanpusTUaMU. PaguoHyknnabl. OCHOBHbIe MOHSATUSA paanobronorun. PagnouyBcTBUTENBHOCTb
XMBbIX OPraHn3mMoB. ECTeCcTBeHHbIV paanaunoHHblil oH. Ero reoreHHas coctaensiowas. KocMmnyeckne nyyu.
Xummnyeckas akonorust rmgpocdpepsl. [MpecHas soga. buosopa. 3arpsasHeHne MMPOBOro okeaHa. Tokcunyeckoe n
3BTpOChUpytoLLee 3arpsaHeHmne runpocgepbl. MeTabonmam aKOTOKCUKAHTOB. [peBpalleHnst XMMUKATOB C y4acTUEM
SH3MMOB.

5. MepeuyeHb yue6HO-MeTOANYECKOro o6ecrneyeHUs Ojisi caMocTosTeNlbHOW paboTbl 06yyaroLLLMXCs No
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMNONHASTCS Mo 3aaHNI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbI0 CaMOCTOSITENbHOE OCBOEHME OTHOENbHbIX TeM (pasnenos) AUCUUMNINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayIMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHy1o, Hay4HYIo 1 CMPaBOYHYIO NMNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMMHE.
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OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTtaB heaepanbHoro rocyapCTBeHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa

6. dOHA OLEeHOYHbIX CPeACcTB MO AucuUnIuHe (MOoayN0)

DOH[ OLIEHOYHbIX CPeACTB Mo AUCUUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaET OLEHOUHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEeICTBa NPOMEXYTO4YHOM aTTecTaLUum.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLMIA NNAHMPYEMBIM Pe3ynbTataM 0By4eHus Mo LUCLWMIVHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHMBAaHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 4ecTBUSIM 0ByHatowmxcs,
IEMOHCTPMPYEMbIM pesynbTaTtam, 3a4aHns pasnmyHblX TUMOB.

DOHLI OLIEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B [MpunoxeHun 1 k nporpamme AUCLMANAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLNINHBI (MOAYNS)

OcBoeHWe ancLUMnnnHbI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOW 1 [ONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKnto4eHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyvaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnspa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3eMnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpaMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

A.B. CkanbHbiii, .A. Pynakos BrioanemeHTbl B MeaMUUHE. -
http://chemistry-chemists.com/forum/viewtopic.php?f=15&t=35&p=11328#p11328

I".IN. BecnamsTtHOB, 1O.A. KpoTos. NpenenbHO AONYCTUMbIE KOHLIEHTPaLUY XUMUYECKUX BELECTB B -
http://chemistry-chemists.com/forum/viewtopic.php?f=21&t=102&p=11275#p11275

HauunoHanbHbi noptan <Mpupoaa Poccums - http://priroda.ru.

Xumus B skonoruum. .. BecnamaTHos, HO.A. KpoToBs NpenenbHo AonycTMble KOHLEHTPaUMW XMMNUYECKMX BEIWECTB B
oKpyXxaroler cpege. - http://chemistry-chemists.com/forum/viewtopic.php?f=21&t=1028&p=11275#p11275

SknCornacue. LieHTp no nponemam okpyxatouei - http://www.ecoaccord.org/pop/index.htm
Oko3zawuta. CanT HEKOMMEPYECKOW 9KONOrMYECKOn opraHmsaumm - hitp://ecodefense.ru/
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SKonormyeckuin LeHTp <dkocuctemas - hitp:// www.ecosystema.ru/

9. MeToguyeckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUMNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekuumn OCHOBHOIN TEOPETUYECKUI MaTepuan npeaMeTa faeTcs B Yachl IEKLMOHHBIX 3aHATUIA. Ha nekumsx
npenogasareflb CUCTEMATMYECKN 1 NOCNen0BaTeIbHO PackpbiBaeT codepXaHme Hay4yHoM
ONCUMMNUHBI, BBOAMT B KPYr HAy4YHbIX MHTEPECOB, CTABUT BOMNPOCHI ANs uccnenosaHus. Henbss
OrpaHMYNTbLCS PErynsipHbIM NOCELWEHMEM TONIbKO NEKUNIA, Tak Kak LEeHTP TAXECTU B YCBOEHUN 3HAHUIA,
B DOPMMPOBAHMMN YMEHWUIA 1 HABLIKOB NIEXUT B NMocneaytowei camoctositenbHol pabote. CTyneHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NeKUmsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CAMCOK KOTOPbIX
npenonasaTenb Ha3blBaeT HA NepPBbIX 3aHATUSAX. [TOMMMO pekoMeHayeMon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCLUUMINHbBI, B KOTOPOW M3NOXEHbI OCHOBHbIE pasaesibl 1 BOMPOCh! ANS KOHTPONA
3HaHWUN.

Jlekums 3aknanblBaeT OCHOBbI HAYYHbIX 3HAHWUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NONOXEHNSMUN, C METOOONONMEN AAaHHOM Haykn. Ha nekumm ocylwecTensercs
oblweHne CTyaeH4YeCcKOoin ayauTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEHbIMU,
negaroramu, crneumaniuctamv B onpeneneHHon oTpacnum Hayku. Jlekums Bbl3biBaeT aMOLIMOHANbHbIN
OTKNWK Cnylwatenei, pasBnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NeKUMSIX He TONbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAET MHOMO LOMNONHUTENbHbBIX CBEOEHIA,
N3N0XEHHbIX B HAay4HbIX paboTax (MOHOrpadgousix Unmn cTaTbsix) UM B ero Co6CTBEHHbIX
nccnenosatenbckunx Tpyaax. CTyoeHT He B COCTOSIHUM ryBoKO OCMbICNINTL BECb NPELCTaB/EHHbI B
nekumax Matepuan, He nocelas NeKUNOHHbIX 3aHATUIA. [103TOMY BaXXHO He NponyckaTb nekuuu,
FOTOBUTLCS K HUM (3apaHee NocMOoTPeTb TEMY NieKUUN, NoYnTaTb y4ebHUKN, OTMETUTL AN cebs
KNtOYEBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANPsiXXeHHO, akTMBHO paboTaTb B Te4eHne
Bcero y4ebHoro 3aHsTus. CtapaiTechb He onasabiBatb HA NEKLUIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnseTca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraeMblii Matepuarn, HeobxoanMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAy4YHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT 6bITb pa3nmyHbiMK. VIHorna npenogaeatenb BolbvpaeT UHOYKTUBHbIV NyTb, T.€. BHaYane
nanaraeT KOHKpPeTHbIe pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi Nyt 06pa3oBaHns NOHSATUIA - AeOyKTUBHbBIMA: NEKTOP BHaYane onpenenset
Hay4HOe MOHSTUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHbIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3/IOXEHNS Matepuana, To CTaHOBUTCS Nerye noHATb MbICAb NpenofasaTens v
NPOHUKHYTb B cofepxaHue nekumn. Obpalaite BHUMaHWe Ha onpeaeneHne noHATUiA.
PekomeHayeTcs Ang ux yCBOEHMUS COCTaBNSATb rnoccapuii (cnoeaps). Bo BpeMs cnywaHns nekumi
[ONXHa 6blTb NCUXONOrMyeckas yCTaHoBKA Ha 3aNOMUHaHWE OCHOBHbIX uael nekunn. CnywaHune
NEKUNIA - 3TO CNMOXHbIN MCUXO0NOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEYeHa BCH NIMYHOCTb
CNywaoLero: ero Co3HaHue, Bons, NamaTb, aMOUMK. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHON, HANPSXeEHHON AeATeIbHOCTH.

CnywaHwue y4ebHol nekuun - aTo HeobxoAMMoe, HO He OCTaTOYHOE YCNIOBME CO3HATENIbHOMO 1
MPOYHOro YCBOEHUS 3HAHWIA. Jlekumnto HeobxoAMMo 3anmcaThb - TONbKO Toraa Nekunus ctaHeTt
WCTOYHWUKOM ONsi fanbHenweln camocToaTeNnbHoM paboThl. KOHCNeKTMpoBaHue Nekuumn - 3To CNoXHoe
neno, Tpebytolee ymeHuii 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NeKLmio NOIHOCTbIO, CMIOBO B
CNOBO, HE BOYMbIBASCb B COAEPXaHWe MaTepuana, onMpascb TO/IbKO Ha CBOKO namsaTb. CnowHas
3anncb BO3MOXHA TOMIbKO B TOM Cllydae, ecnu npenogasarefib AMKTYeT NeKLUMOHHbIA Matepuan. Ho
OVKTOBKa oenaeT N3noxeHne o4HoobpasHbIM U YTOMUTENbHBLIM, 1 METOAMKA BbICLWEN WKOSbl He
pekoMeHayeT Takoi cnocob nsnoxeHns. CTpemneHne 3anucatb NEKUMIO CNIOBO B CNOBO OTBNEKaeT
cnywartens oT 060yMbIBaHUS IeKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 06ayMblBaHME.

camocTos- | CamocTosiTenbHas paboTa npy N3y4eHnn OUCUUMNAVH BKIKOYAET: - YTEHUE CTYAEeHTaMu

TenbHas PEKOMEHAOBAHHOM NMTEPATYPbI 1 YCBOEHNE TEOPETUYECKOro Matepuana gUCUMMVHBI; - 3HAKOMCTBO

pabota ¢ VIHTEpPHET-NCTOYHMKAMM; - MOATOTOBKY K Pa3NNYHbIM (DOPMaM KOHTPONS (TECTbI, KOHTPOSbHbIE
paboTbl, KOMMOKBUYMbI); - TOArOTOBKY U HANUCaHWE PedepaTos; - BbINONHEHWE KOHTPONbHbIX paborT; -
MOLrOTOBKY OTBETOB Ha BOMPOCHI MO Pa3NNYHbIM TEMAM LUCLWMVHBI B TOW NOCNELOBATENBHOCTU, B
Kakoi OHW NpencTasneHbl. [naHMpoBaHe BpeMEHU, HEOBX0AMMOro Ha U3yYeHNe ONCUMMIVH,
CTyLeHTaM nyJlue BCEro OCYILECTBNATb BECb CEMECTP, MPEoyCMaTpUBas NMpu 3TOM PerynsipHoe
noBTOpeHue mMaTtepuwana. [Mpu nayyeHun onCLUMNNnHbLI cCHaYana Heob6xoanMo Mo Kaxaon TemMe
npoYMTaTh PEKOMEHAOBAHHYIO NMMTEPATYPY M COCTABUTbL KPATKUIA KOHCMEKT OCHOBHbIX MONOXEHWA,
TEPMVHOB, CBEAEHNI, TPEBYOWMX 3aNOMUHAHUS 1 SBASIOWUXCS OCHOBOMONAratowmMy B 3TO TEME
LNsi OCBOEHUS MOcnenyowWwnx TemM kypca. [ns paciumpeHmnst 3HaHWs no AMCUMNIVHE PEKOMEHOYETCS
ncnonb3oBaTh VIHTEpHET-pecypChl; MPOBOAMTb MOUCKM B Pa3fMYHbIX CUCTEMAX M UCMOMNb30BaTh
MaTtepuanbl CaToB, PEKOMEHLOBAHHbLIX Npenonasatenem. MNpy NoAroToBKe K KOHTPONbHON paboTte
HEeoHX0AMMO NPoYMTaTh COOTBETCTBYIOWME CTPAHULIBI OCHOBHOMO y4ebHmKa. XenatenbHo Takxe
YTEeHUWE OOMONHNTENbHOW NUTEpaTypbI.

3AEKTPOHHELBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH SK3aMeH NpoBOAUTCS Yalle BCero o BCem pasmenam nsydaemoro kypca. Llenbto akaameHa siensietcs
POopMMpPOBaHME Y CTYeHTa HaBbIKOB aHaNIn3a TeopeTUYeckmX 1 NPakTUYeCcKmx 3HaHU Ha OCHOBE
CaMOCTOSITENIbHOrO U3y4eHusl y4eOHOM 1 Hay4HOW NMTepaTypbl. Ha ak3aMeH BbIHOCSTCS Yalle BCero
KPYMNHbIe TEOPETUYECKMNE BONPOCHI. B OTOENbHbIX CNy4asix BOMNPOCHI, CBA3aHHbIE C peannaaumnen
npaktudeckmx 3agad. OT cTyneHTa Tpebyetcs:

- BNageHue U3y4yeHHbIM B xode y4ebHOro npoLecca MatepmanoM, OTHOCSILMMCS K paccMaTpuBaeMbiM
npobnemawm;

- 3HaHMe pasHbIX TOYEK 3PEHNS MO COOTBETCTBYIOWEV Npobneme, yMEHME COMNOCTaBNATb UX Mexay
coboii;

- yrny6neHHble 3HaHWUS, NONy4YeHHbIe NPY NMOMOLLM UCMONb30BaHMS LOMONHUTENbHBIX MaTepunasnos npu
NOAroTOBKE K 3aHATMIO;

- Hannuue cobCTBEHHOIO MHEHUS MO 0OCYX1aeMbIM BOMPOCAM 1 YMEHWNE ero apryMeHTMpoBaTh.
SK3aMeH - 3T0 He TOMbKO doopMa KOHTPONS, HO U MeTof yrnybneHus, 3aKkpenneHunst 3HaHui
cTyneHToB. Ero 3apaya - nobutbcs 6onee rnybokoro NoHWMaHusl CTy0eHTOM onpeaeneHHoro
martepuana, npobyanTb y CTyOeHTa CTPEM/IEHNE K YTEHWUIO OONONHUTENbHON NUTEPaTypbI.
MonoroToBKa K 3K3aMeHy Ha4MHaEeTCs C KOHCY/bTauMmM Npenoaasatens, Ha KOTOPOM OH pas3bsCHSAET
TemaTuKy OTIeNbHbIX Pa3fesnos, Bbi3BaBWMX Yy CTYAEHTOB onpeneneHHble 3aTpyoHEeHUS ¢
MOHVMMaHNEM, PEKOMEHyeT NUTepaTtypy AN U3ydeHns 1 o06bSACHSET NpoLedypy NpoBeneHns
aK3ameHa. Ha caMocTosTenbHyo NOAroTOBKY K 9K3aMeHy CTyAeHTy oTBoaMTcs 1-2 Hepenw.
MeToanyeckue ykasaHusi 4OMKHbI MOMOYb CTyIEHTaM LieNleHanpaBneHHO opraHn3oBatb paboTy no
OBNafeHNIo MaTepuanom 1 ero 3anoMmHaHmio. Mpu NoAroToBKe K 3K3aMeHy creayeT, Npex.ae BCero,
NPOCMOTPETb KOHCMEKTbI IEKLIMIA 1 MPaKTUYECKMX 3aHATUIA 1 OTMETUTL B HMX BOMPOCHI, Hanbonee
CNOXHble Onsi NoHMMaHus. Takune Bonpockl TpebytoT He NPOCTO 3anoMUHaHWS MaTepuana, a
npennonaraiot 6onee rnybokoe NOHUMaHMe CTyAEeHTOM CYLWHOCTU paccMaTpueaeMblx sieneHunii. Ecnu
Kakue-To BOMPOChI BbIHECEHbI MPEnoaaBaTenieM Ha CaMoCTOsITeNbHOe U3yYeHune, cneayeTt obpaTnTbes
K yueBHOIn nuTepatype, PeKOMeHI0BaHHO Npenoaasartenem B Ka4ecTBe UCTOYHUKE CBeAEeHUI.
SK3aMeH NpoeoauTcs B oopMe MHAMBUOyanbHon 6ecebl NpenoaaBatenst ¢ KaxabiM CTyAeHTOM.
O6bI14HO NpenogaBaTenb 3a0aeT HECKONbKO KPATKMX KOHKPETHbBIX BOMPOCOB, NO3BONSIOWMX BbISICHUTb
cTeneHb NoAroTOBAEHHOCTUN CTyeHTa K ak3ameHy. [lanee 6onee noapobHo obecyxnaetca kakas-nmbo
CTOPOHA TOro UM MHOMO BOMPOCA, YTO MNO3BONSET OLEHUTb YPOBEHb NOHUMaHWS. o ntoram
aK3aMeHa BbICTaBNSeTCA ANdPepeHLMpoBaHHas oLeHKa. Ok3aMeH NPOoBOAT B Yachl,
npenycMOTPEHHble KaneHaapHbIM MNaHoM ayaUTOPHbIX 3aHATUNR.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKaouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYEcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHON PaboThl 0OYYaIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) 1 OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 45is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELManM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIx MaTepranos.
MynbTMeguiiHas ayoutopus.
CneumnanusmpoBaHHas nabopatopusi.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTN B o6pasoBaTean0M npouecce NpuMeHAoTCA cnegytowme MeTonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEpPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NONb30BaTENEN;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMu ®IFOC BO u yuebHbiM nnaHoM no crneumansHoctu: 04.05.01
"(PyHpameHTanbHas v npuknagHas xumMmsa" u cneumannsaummn "HeopraHmdeckas XmMmns'".
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KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2016

OcHoBHas nuTeparypa:

1. EpemuH C.A., Tokcrkonorudeckas Xxumms. AHanmTmdeckasl Tokcmkonorust : y4ebHmk / Epemnd C.A., KanetuH MU,
KanetnHa H.W. u op. Mog pexn. P.Y. Xabpueea, H.WU. KanetnHoii - Mockea: FT9OTAP-Meauna, 2010. - 752 c. - ISBN
978-5-9704-1537-5 - TekcT : anekTpoHHbIl // OBC 'KoHcynbTaHT cTyaeHTa' : [canT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970415375.html

(nata obpatweHus: 06.03.2020). - Pexxum gocTtyna : no noanmcke.

2. lankunHa N.B. OcHOBBI XxMMUM B1ONOrMYECKN aKTUBHBIX BELLECTB: y4ebHoe nocobre nns By30B. - KazaHb: KasaHckuii
yHuBepcuteT, [2006]. - 120 c. - TekcT : anekTpoHHbIn. - URL:
http://kpfu.ru//staff_files/F301281106/Medicinal.Chemistry._view_only.version_.pdf (aata obpaueHus: 06.03.2020). -
Pexwum goctyna: oTKpbITbIN.

3. OKkoTOKCUKaHTbI: y4ebHo-MeTonmyeckoe nocobue / H.A.Ynaxosuy, M.MN.KyTblpesa, 3.MN.MensHuesa, C.C.babkuHa.
-KazaHb: KasaHckuii rocynapctBeHHblin yHTBepcuTeT, 2010. - 56 c. 4. Ynaxosuy H.A., Kytbipesa M.I1., MegsHuesa 3.11.,
BabkuHa C.C. OKoTOKCMKaHTbI: y4ebHo-MeToan4eckoe nocobve ans NneKUMoHHOro kypca 'Xumus B akonoruu'. - TekcrT :
anekTpoHHbIA. - URL: http://kpfu.ru/publication?p_id=20832 (nata obpaieHus: 06.03.2020). - Pexum poctyna:
OTKPbITHINA.

JononHutenbHasa nuteparypa:

1.Bonkos, B. A. TeopeTnyeckue 0CHOBbI OXpaHbl OKpyXatower cpeapl : yuebHoe nocobue / B. A. Bonkos. -
CaHkT-leTepbypr : laHb, 2015. - 256 c. - ISBN 978-5-8114-1830-5. - TeKcT : aneKTPOHHbIN // JlaHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/61358 (nata obpateHus: 06.03.2020). - Pexum
JocTyna: ans asTopma. nonb3osaTtenen.

2. KoeaneHko, J1. B. Bruoxmmmyeckume o0CHOBbI XuMun BONOrMYeckn akTUBHbIX BelwecTs : y4ebHoe nocobue / J1. B.
KosaneHko. - 3-e nag. (an.). - Mockea : JlabopaTopusi 3HaHuit, 2015. - 323 c. - ISBN 978-5-9963-2625-9. - TekcrT :
9NEKTPOHHBI // laHb : anekTpoHHO-6ubnmoTteyHas cuctema. - URL: https://e.lanbook.com/book/70702 (aata
obpauieHus: 06.03.2020). - Pexum goctyna: ons aBTopus. Nonb3oBaTenei.

3. Asgeesa, J1. B. Buoxumunsa / Asgeesa J1. B. , Anelinukosa T. J1., AHgopnaHosa J1. E. , BenywkuHa H. H. - Mocksa :
FS0TAP-Megua, 2014. - 752 c. - ISBN 978-5-9704-3043-9. - TekcT : anekTpoHHbi // OBC 'KoHcynbTaHT cTyneHTa' :
[canT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970430439.html|
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneuvanusaums: HeopraHmyeckas xmmms

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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