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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
KOMMeTeHLun npuobpeTtaeMoi KOMNETEeHLUN
NnK-3 BnafgeHveM CMCTEMON PyHOaMEHTaNbHbIX XMMUYECKMX MOHATUA U METOAONOrNYECKMX|
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
obpasoBatenbHoi nporpamMmel 04.05.01 "dyHaameHTanbHas v npuknagHas xmmMms (AHanmTndeckast Xumms)" n oTHOCUTCS
K BapuaTuBHOM YacTu.

OcBauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. O6bem gucumnanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BbloeNleHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
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.

4. CopepXxaHue oUCUUNNUHbI (MOAYNSA), CTPYKTYPUMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUyecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHOMN paboThl MO AUCLMMNNIUHE (MOAYNIO)

Buabl n yacobl
KOHTaKTHOW paboThbl,
N Paspnenbl oucuunavHbl / Cemect X TPYyAOEMKOCTb CamocrositenbHas
moayns P (B yacax) pa6ota
MpakTnueckue/laboparopHole
Jlekumn 3aHATUSA paboTbl
Toama 1 PBrancinan Aaroniaa
TOWCU T, I_IDUHUI‘IVIU. vIioT U';lvl/l —
SSAEKTPOHHEBIH
Crpanuug 3 ng 18. Bl YHHBEPCHTET
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Mporpamma ancumnnuHbl "Xumns B akonorun"; 04.05.01 "dyHoameHTanbHas 1 npuknagHas xmmus".

opraHusaumu 1 NpoBeAeHUs NPUPOLOOXPaHHbIX MeponpusTui, Mpobnembl oxpaHbl BUOCHEPLI OT XMMUYECKOTO
3arpsisHeHns. MobanbHbIA 9KONOrMYECKUA KPUIKC.

CrpaHnua 4 13 18.




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)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

Tema 2. 'eonoruyeckme cgoepsl
3emnn (nuTocdpepa, rnapocaepa,
aTtmocapepa). ['paHuubl bruocgepsi.
OKOCHCTEMBI.

Tema 3. OKOTOKCMKAHTHI.
HopmaTtuBHble NokasaTenn kayecTsa
okpyxatowei cpeppbl. Knacchbl
TOKCMYHOCTU XMMUYECKMX BELECTB.

Tema 4. Taxenble TOKCUYHbIE
meTannbl. Tunbl B3anMOOENCTBUIA
TAXENbIX METANNI0B B OpPraHm3me.
TpaHCnopT METannoB B XUBYIO
KneTky. JeTokCcrKaHTbl TaXenbiX
MeTannos.

Tewma 5. XnopopraHunyeckne
nectTuumnabl (MHCEKTULUMAbI,
repbuumnabl, LedoonnaHThbI).
VHTepakTuBHbIA onpoc.

Tema 6. JIMoKCuHbI 1
OMNOKCUMHOMOLOOOHbIE BelecTsa.
Tokcnyeckme 1 U3NKo-XMMn4eckme
cBoricTBa. OTHOCUTENbHAS
TOKCUYHOCTb OUOKCUHOMOOOOHbIX
BelecTB. VICTOYHNKN
MONMXIOPUPOBAHHBIX OPraHNYEeCKMX
coennHeHwuln B Buocdepe.

Tema 7. MNMonuuuknuyeckne
apomarumyeckme yrnesonopoabl.

. CpaBHI/ITeJ'I bHasA TOKCUYHOCTb.

NcTouHmnkm 0bpasoBaHns 1 MUrpauus
B Brocgoepe.

Tema 8. ®ocopopraHmyeckue
necTuumabl (MHCEKTUUMIBI).
CoBpeMeHHble NpeacTaBneHns o
MEeXaHn3Me TOKCUYHOCTH.
PeakTtnBatopbl X0NMHacTeEPasbl.

Tema 9. Kpyrnbii cton
?CO0THOLWEHME CTPYKTYpPbl XMUKaTa
N €ero TOKCU4HOCTN?

10.

Tema 10. Xvimns atmocdoepbl.
AHTpONOreHHble hakTopsl
3arps3HeHns atmocgoepbl.
A3spo3onbHas cocTaensowas
aTMocgoepbl. CMOr: NepPBUYHbIN
(?NOHOOHCKWIA?) N BTOPUYHBIA
(?noc-aHpXxeneccknin?).

11

Tema 11. O30HHbIN 3aLUTHbBIA CNOIA.
O30HoBbIE ?0bIpbI?. DPPEOHDI

‘[(xnopdpTopyrnesonopodpl). Ponb

MeTaHa 1 OPYrnx reoreHHbIX ra3os.

12.

Tema 12. NapHukosble rasbl. Ux
OTHOCMUTENbHbIN BKNaL B NAPHUKOBLIN
aphekT. 3arpsiaHeHne atmocepbl
ABTOTPAHCMOPTOM U
MPOMbIWIEHHBIMY MPEANPUATUAMMN.

13.

Tema 13. Npupona napHMKOBOro
adopekTa 1 ero BNNAHNE Ha
N3MeHeHue Knumara (Kpyriblin cton).

CrpaHnua 5 13 18.




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

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 14. Pagnonyknnabl. OCHOBHblE
MOoHSATUS pagmobronoruu.
Pagno4yBCTBMTENBHOCTb XMBbIX
14.|lopraHnamoB. EcTtecTBeHHbIN 1 2 0 0 2
paamaumnoHHbI ooH. Ero reoreHHas
coctasnswowas. Kocmmnyeckume nyyu.
VHTepakTUBHbIA onpoc

Tema 15. AHTPONOreHHbIE UCTOYHWKN
pannoHyknnaoB. duanyeckun n

15.|6uonoruyeckuii nepmoabl 1 2 0 0 2
nonypacnagna v nonysbiBefeHns
PannNoHYKINOOB.
Tema 16. Konnokeuym ?lpobnema

16.[yTrnmaauumn paanoakTMBHbIX 1 1 2 0 0 2

XUMNYECKUNX OTXO00B?

Tema 17. Xumnyeckas akonorums

rmgpocdepsl. NpecHas soaa.

17. Brnosopa. 3arpssHeHe MMPOBOro 1 > 0 0 5
okeaHa. Tokcuyeckoe u

3BTpPOhMpytoLEee 3arpsa3HeHne

rngpocaepbl.

Tema 18. MeTabonuam
9KOTOKCUKaHTOB. [leTokcukaums n

18. 9 1 2 0 0 2
netanbHbli cMHTE3. MpeBpaweHns

XUMWKATOB C y4acTMEM SH3MMOB.

Ntoro 36 0 0 36

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. BBeneHue. ctopusi opraHusauum m NpoBeAeHUs NPUPOA00XPaHHbIX MeponpusaTui, NMpo6neMbl oXpaHbl
6uocdoepbl OT XMMUYECKOro 3arpsidHeHUs. MNob6anbHbIN 3KONOrMYecKuin Kpusauc.

Skonorunyecknin kpusmuc. JlokanbHbli 1 rnobanbHbli akonormyeckuii Kpuanc. Paznmuns. OCHOBHbIE KOMMOHEHTI
rnobanbHOro aKonorm4eckoro kpuauca. Feonornyeckne copepbl NnaHeTbl: nuTocdepa, rmapocdepa, atMocgepa.
O30HHbI cnoii. Ero ponb 1 xapaktepuctuka. briocdepa. MpaHuubl 6rocgepsl. ['paHnubl atomocdepbl 1 Tponocdepsl.
B 6rocdoepe ocylwecTBnsieTcs HenpepbiBHbIA KPOroBOPOT BELLECTB U S3HEPrUM, B KOTOPOM MPUHUMAIOT yyacTue
61otUNbHBIE 3NEMEHTHI: BOLOPO, YINEPoL, a3oT, KUCN0oPOoa, cepa. ATOMbI 3TVX SN1EMEHTOB 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 NPUPObI, HAXOASWMXCS BO B3auMoaencTeumn. bruocdgepa ? ruraHtckas akocuctema.

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

Tema 2. 'eonoruyeckue ccpepbl 3emnu (nutocdepa, ruppocdepa, atmoccepa). FpaHuLbI 6uoccepsbl.
3Kocuctembl.
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Mporpamma ancumnnuHbl "Xumns B akonorun"; 04.05.01 "dyHoameHTanbHas 1 npuknagHas xmmus".

Oco60 onacHble 9KOTOKCKKAHThI (CYNepaKOTOKCUKaHTbI): XNop- 1 dpocdiopcoaepXalme necTuuuibl,
nonmapoMaTn4eckme yrneBoLopoabl, NONUXIOPUPOBaHHbBIE AVOKCWHbI, HUITPO3AMUHBI, TSXENble MeTansbl,
panvoHyknuabl. CToiikue opraHudeckue sarpssHuteny (CO3). Knaccudoukaums nectmumaos: repbuumasi,
VHCEKTULMIbI, (OKHIMUMABI, akapvuuisl. DopMbl NPUMEHEHNS NECTULUAOB: PACTBOPLI, CYyCNEH3UN, aspo30su, NeHbI,
Mbifib, MOPOLOK, NACTbl, FPaHysbl, Kancyrbl.

Taxenble MeTannbl. Kakne metannbl K HAM OTHOCATCS. TOKCUYHbIE N 3CCEHLManNbHblE TSXeNble MeTansbl.
MI/IKpOSJ'IeMeHTbI. Tunbl B3aMMOOERCTBUSA TSXENbIX METASNNOB B opraHmname:

1. Xumnyeckas Mmogudukaumst TMombHbIX rpynn 6enkos, HaNpUMep uMcTenHa. Tak OencTByoT pTyTb, CBUHEL, KaaMuWii 1
Lpyrve KaTvoHbl MeTannoB, OTHOCSAILMXCS K rprne MSrkux KUCnoT no MupcoHy.

2. KatannaupytoT OKACNEHNE aMUHOKMCIIOTHBIX TMONbHBIX Fpynn 6enkoB Ao 6UONornMyeckn HeakTUBHbBIX AUCYNbGOULOB
(Xpom, MmonnbaeH, TUTaH).

3. BbiTeCHeHWe acceHumManbHbIX METaNN0B U3 mMeTannoconepxatunx

KOMIMNEKCOB C NoTepel nx buonormyeckol akTueHOCTU. LIMHK B kapboaHrnapase BbITECHSETCSA MOHAMW PTYTU U CBUHLA.
B pesynbTate npovcxoout oesaktmBauus oepMeHTa.

4. PDEKT MUMUKPUA: KOMMIEKCHI METANNOB C OpraHnyYeckumMmn nuraHgamy 61mMsky no CBOUM pasmepam 1 Apyrum
XapakTepucTrkam K 206bl4HbIM? cybcTpatam 1M NoaToMy NOAMEHSIOT aMUHOKUCIOTbI, FOPMOHbI U HEMpOMeanaTopb.
MeTunpTyTb UMUTPYET, HANPUMep, METVOHWUH, KOTOPbIA y4acTBYET B CUHTE3e X0NUHA U aapeHanvHa.

Tema 3. OKOTOKCUKAHTDI. HOpMaTVIBHbIe nokKasarenun Kadyecrtea OKPY)KaIOLI.I.EIﬁ cpeanpbl. Knaccbl TOKCUYHOCTH
XUMNYEeCKUX BeLLLeCTB.

HopmaTuBHble nokasatenn. Mepa TokcuyHoCTU. JleTanbHble 003bl TOKCMHA, BpeMs nonyebiBeaenns, MNMAOK, 4CH, JOK.
MOK n ocobeHHOCTU ee oueHKK. B 3aBrucrumocTu ot BennymHbl MOK TokcukaHTbl AeNsST Ha Ypes3Bbl4aliHo onacHble,
BbICOKOOMACHbIE, yMEpeHHooMNacHble 1 ManoonacHbele. K nepBoli rpyrnne oTHOCATCS napbl pTyTU, 6eH3NUPeH, KapboHUbI
MeTannoB, Xpomarbl, okcua kobanbta n ap. Bo BTopyto rpynny BxoasaT okcuapl a3oTa, cepHasl KucnoTa, cepoyrinepoa,
Xnop u ap. B TpeTblo rpynny BKAOYEHbI ANOKCUA Cepbl, aLeTOHUTPUA, AUOKCaH, amxnopaTtaH. K ManoonacHbIM OTHOCAT
ammuak, 6eH3MH, aLeToH, MOHOOKCU A yrnepoaa.

CpaBHuTENbHAsA XapakTepmCcTKa TOKCUYHOCTM METANNOOPTaHNYECKUX COEANHEHNS U MUHEPAbHBIX CONEN TSXENbIX
MeTannoB. TpaHCNOPT METANNOB B XMBYIO KNeTKy. IoHOhopHbIe KaHanbl 1 NNUAHbIE MEMOPaHbI.

Tema 4. Taxenble TOKCUYHbIE MeTansbl. TUMNbI B3aMMOOENCTBUN TSAXENbIX METaNIOB B opraHuame. TpaHcnopT
MeTanNoB B XUBYHO KNeTKY. J1eTOKCUKaHTbI TsXeNbIX MeTannos.

PT1yTb. [prpoaHble 1 aHTPONOreHHbIe UCTOYHUKN. MuHepanbl pTyTh: KNHOBapPb, MMBUHICTOHUT. [PUPOAHbIE NCTOYHMKM
€XErofHO NocTaBnsioT B BoAHblE 06bekThl 0kono 1300 T pTyTn. B atmMocthepy pTyTb NOCTynaeT B pe3ynbtaTe
Jerasaumm 3eMHbIX Hep 1 B POpMe pasnmnyHbIX COEANHEHWIA B COCTaBe ByNKAHWYECKOrO U MOPCKOro aspo3ons (OKono
3000 1/rog). AHTponoreHHas ammnccus B atmoccpepbl coctasnset 4500 1/rog. AHTPOMOreHHbIE UCTOYHWKK PTYTH
(oTpacnu NpoMbIlWNeHHOCTH, BoibpackliBatolme Hanborblee KONMYECTBO STOr0 TOKCUKAHTA). MpUMeHeHe PTYTHbIX
COeanHEeHNI B Ka4ecTBe NecTnunaoBs (OyHrMumnoos).

MonoBuMHa BEIBPOCOB PTYTK B OKPYXatoLLyto cpedy UMET NPUPOLHOE NPoNCXoxXaeHve. PTyTb Bceraa NnpucyTCTBYeT B
opraHumame Yenoseka (okono 10 mr). KoHUeHTpUpyeTCcs B OCHOBHOM B NMOYKaX U NEYEHN.

PTyTb B BOAHbIX 9KkocucTemax. Murpaums ptytvu. 3aBMCMMOCTb CoaepXaHus pTyTn B soge oT pH. Ponb KonnongHbIx
yacTtuu. HakonneHue pTyT B OHHbIX OTIOXEHMWSX.

MeTunupoBaHue pTyTu: (DOTOXUMMYECKOE C y4acTMeM auerarta pTyTi, GUoxuMmyeckoe MeTunkobanamMmmHoM,
KaTanmavpyemoe MeTUnTpaHcapepason, XoNMHOM, Katanuampyemoe TpaHcMeTunasoit. B peaynbtarte obpasytotcst
rmapodpobHas AUMEeTUNPTYTb 1 amgondpuibHas METUNPTYTb.

MeTtunupytowue areHtol. MetunkobanamuH. CTpoeHue (nopgoupuHonofobHas CTpykTypa), OTanyme oT ButaMmmnHa B12.

KoadpdouumeHTsl 61oKoHUEHTpupoBaHust auMetunptyt (105) n nonHoi ptytn (103). BriomarHudpmkaums. Tpodgouyeckme
uenwu. leTtokcmkaums pTyT B XMBbIX OpraHu3max.

BnusiHme Ha opraHnam pTyTu: rybokne N3MeHeH sl LEHTPanbHON HEPBHOW CMCTEMbI, HEKPO3bI, NTM3UC (pa3pyLleHue)

CEeporo BelecTBa rofioBHOro Moara. bronoctynHele coopmbl pTyTi. Mpun yBennyeHunn pH Boabl 61OL0CTYNHOCTb
CHUXaeTcsl, Tak Kak pTyTb MEPEXOLMT B HEPACTBOPUMBI i TMAPOKCHL.
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Mporpamma ancumnnuHbl "Xumns B akonorun"; 04.05.01 "dyHoameHTanbHas 1 npuknagHas xmmus".

Tema 5. XnopopraHuyeckue nectuumnabl (MHCEKTULMAbI, repbuunabl, nedonuaHTbl). UHTEpakTMBHBLINA ONpOC.

CeuHeu 1 ero coeguHeHns. PacnpoctpaHeHHOCTb B 3eMHoM Kope (K = 1.5.10-3 ). MuHepansbl: cypwk, CBUHLOBbIE
6enuna, CBUHLOBbIV Bneck. AHTPOMOrEHHbIE MCTOYHUKM: aKKyMynsiTOpbl, Kabenu, XxpycTtarb, 3almTa 0T U3nyyeHus,
amanu, ctabunusatopbl nnatMacc. B npupoaHbl Boapl exeronHo noctynaet okono 600 TeiC.T CBMHUA, B aTMOCDEPY A0
400 ThIC.T.

CBuHew HakannMBaeTcs B KOCTHOM ckeneTte. 3aMeHseT npu 3TOM KanbLuiA. KPOME TOro, CBMHLOBbIA TOKCMKO3 NPUBOAUT
K noTepe namsaTun, atepockneposy. B pacteHumsx (oBowax) conepxmtcs 2-3 mMr/kr cerHua. CpegHuii paumoH Yyenoseka
0o 250 mkr ceuHua. JedounumnT kanbums, Xenesa, Meu, MarHus ysenu4msaTt CTeneHb BCacblBaHNS CBUHLA B KPOBb.
MocTynneHne cBMHLA B OpPraHnu3M ¢ NUTbLEBO BOLOM cocTasnset 5-10 % o1 nuwesoro. OCHOBHOW MCTOYHMK CBMHLA B
NUTLEBOI BOAE ? cnnaB AN coefnHeHns Tpy6. Xnop rugponnsyetcs ¢ 06pa3oBaHMEM CUNBHOMO OKUCIUTENS aHUOHA
okcoxnopara (1), KoTopblA OKUCNSET CBUHEL, 0 CTENEHW OKUCNEHNS 2+ U NepeBOANT BOLOPACBOPUMbIE COEANHEHNS
(xnopwuabt).

Tema 6. JUOKCUHBI U AMOKCUHONOAO06HbIE BelecTBa. ToKCcUYeckme U oM3NKO-XMMUYECKue CBOMCTBA.
OTHOCUTENbHas TOKCUYHOCTb AMOKCMHOMNOA06HbIX BeLecTB. ICTOUHUKM NOIMXIOPUPOBAHHbIX OPraHUYeCKUX
coenuHeHuit B 6uocdpepe.

Kapgmwit n ero coeamHenus. Knapk kagmusi 2.10-5 %, T.e. Ha ABa nopsaka MeHblue, 4em y ceuHua. Obpasyet 3
MUHepanbl, HO He 0bpasyeT pyaHbliA CKOMNEHUA (MECTOPOXAEHNIA). DTN MUHEpPanbl BCTPEYAIOTCS KaK CHyTHUKMN B
LIMHKOBBIX 1 MONMMETANNNYECKUX pyaax, Hanpumep B cganepute. CoaepXxuTcs Takxe B pocdaTHbIX 0Caf0YHbIX
nopoaax. NMpupoaHbIMKU UCTOYHKAMKM ONS aTMOCEepbl CnyXaT BblBETPMBaHWE U BynkaHU3M. B rugpocdoepy oH
nonagaet B pe3ynbTate 3p03un 1 BbilenadnsaHus. B okMcnntTenbHbIX YCNOBUSX NPUPOLHbLIA Cynbdona KaaMns
nepexoamT cynbgpart, 4To cnocobCcTByeT BOLHOM MUrpaLIMN.

AHTPOMOreHHBIMU UCTOYHMUKAMY SBASIOTCS MPOU3BOACTBA NPOTUBOKOPPO3NOHHBIX MOKPBITUIA, CTABUNN3aTopOB
nnacTMacc, MMrMeHToB A5 NNacTMace 1 CTekna, SNeKTPOOHbIX MaTepuanos Ans HAKENb-KagMUEBbLIX aKKyMynsTOPOB.
MprMecn KagMuUs BCTPEYaloTCs M B MUHepanbHbIX yaobpeHusix. Kagmuii Bowen B 4icno Hambonee onacHbIx
3arpsisHuUTENnen brocgepbl, HECMOTPS Ha CPABHUTENBHO HEBbICOKOE Npoun3eoacTeo (15000 TOHH/ron). 910 06BbSCHSOT
O4Y€Hb BbICOKMM KYMYNSTUBHbLIM KOS(MULIMEHTOM KaaMUs LNs opraHu3ma Yenoseka. Bce coeamHeHuns kagmms
He3aBUCKMO OT arperaTtHoro COCTOSIHUS TOKCMYHbI. TOKCUYECKOE OeNCTBME CBA3AHO C UHMMBUpoBaHeM Henkos,
cofepXallmx TMOMbHbIE rPYNMbl. BNAETCA aHTaroHNCTOM LMHKa, kobanbTa, ceneHa. B ero npucyTtcteum HapylwaeTcs
0bMeH xenesa v kanbuus. KagMuii snuMnHnpyeT us opraHuama yepes 20-30 ner.

N3 pacTeHuii B Hanbonbluel CTeneHn akkyMynmpyeT conv KaaMms 13 noysbl Tabak (2 Mr/kr). B otnnume ot pTyTi Kagmuii
B MOPCKOi pbibe coiepXMTCS B HE3HAUYNTENbHbIX KONMYECTBaxX NOCKONbKY B MOPCKOM BoJe NPUCYTCTBYET B BUe
XNOPUIOHbIX aHWOHHBIX KOMMNEKCOB, B1MOA0CTYMHOCTL KOTOPbIX HEBENMKa. B NoBepxHOCTHLIX Bodax KaaMuii obpasyeT
KOMIMNEKChbI C goYNIbBOKMCNIOTAMU, BXOAWT B COCTaB KCAHTaTOB 1 AUTUOKapbamMaToB, KOTOpble CPaBHUTENBHO NErko
npeoaonesatoT buonormiecknue MmembpaHsi.

Tema 7. MonuumknMyeckue apomMatuyeckume yrnesogopoabl. CpaBHUTENbHasi TOKCUYHOCTb. UCTOUHMKM
ob6pasoBaHus U Murpaums B 6uoccpepe.

XnopopraHuyeckue coeanHeHuns (XOC). Winpoko ncnonb3ytoTcs B ka4ecTBe NecTuUMaoB (MHCeKTMUMOOoB). VX
npoun3BoacTBo Havyanocb B 1940-e roabl. K 1980-biM rofam 6bino cuHTe3upoBaHo okono 1000 xnopopraHnyeckimx
nectuumaos (XOM). MonoBuHa U3 HUX NPUXOONTCA HA MHCeKTUUMObI. Hanbonee wnpoko npumeHsnuce OA0T,
rekcaxnopumuknorekcaH, rekcaxnopbeHaon, MeTokcuxnop, neHtaxnopdeHon. Cpeaun nedonmaHToB Hanbonbluyo
M3BECTHOCTb nonyyunu 2,4-11 n 2,4 5-T.

MoTeps ypoxas 6e3 XOI cocTtasnsiet okono 60%. NctouHukamu XOI ons opraHuama sBnsitoTcs NuLLeBbIe NPOLYKThI
(90%) n Boga (10%). XOIT HakannnBatoTCS B XMPOBOA TKaHW. OHU OTHOCATCS K CTONKUM OPraHNY4eCcKnM 3arpsasHuTeNnsm
(CO3). ObnapatoT BbICOKOI NepCUCTEHTHOCTbIO. B AHTapkTnae Hakonunochb 0o 3000 ToHH OAT., xoTs K Havany 1970-x
rofoB ero nponssoacTeo 6bino npekpaweHo B CLUIA, Kanane, Benukobputanum, CkaHanHaBckux ctpaHax. B CCCP
NpooonXanu NPUMEHsTb 00 cepednHbl 1980-x rogos. HecMoTpst Ha 3T0 NoTpebneHne B MAPe HE COKPaTMNOCh, TaK Kak
XOI ncnonbaytotcs B JlatuHcko Ameprike, Adopuke n Asun.

XOI BANSIIOT Ha UMMYHHYIO CUCTEMY, NPOSIBNSIOT KaHLLeporeHHocTb. PacnpocTpaHsioTca 6narogaps Murpaumm B
atmocdpepe. PaspyleHne XOI B okpyxatoliei cpene NpoucxoanuT No pasnnyHbIM MexaHnamMam:

1. B noYBax U JOHHbIX OTAOXEHUSX MUKPOBMONOrnyeckmn (BMOXNMMHECKHN).
2. B atMocdhepe nponcxoant abrotuyieckas 4ecTpyKUms Nos AeACTBUEM CBETA, T.e. (DOTOXMMUYECKM.

KpaiiHe menneHHo XOI meTabonupytoT B opraHuamMe. Yem onnHHee Tpocpmyeckas Lerb, TEM Bbille KOHLEHTpaums
TOKCMKAHTa B OPraHn3Me Yenoseka.
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Mporpamma ancumnnuHbl "Xumns B akonorun"; 04.05.01 "dyHoameHTanbHas 1 npuknagHas xmmus".

Tema 8. docchopopraHuueckue necTuunabl (MHceKTMLMAObI). CoBpeMeHHble NpeacTaBNeHnusi 0 MexaHu3me
TOKCUYHOCTU. PeakTMBaTOpPbl XONMH3CTEpasbl.

JVKcrHbI 1 poacTBeHHbIe coeanHeHuns. K HUM OTHOCSATCS NPOAYKThbl HELLENEBOro HasHayeHnst NoONNXNoPUPOBaHHbIE
AnbensoaunokcuHel (MXO0), nonnxnopupoBaHHble anbeHsodyparbl (MXOP) v nonmxnoprpoBaHHbie BUceHNNbI
(MXB®P).XapakTepunayoTCs BbICOKON XMMUYECKOW YCTONYMBOCTbIO (pasnaratotcsa npy 11000C. B npucyTtcTBumn npnmecei
KNCNOT ChOTOXUMMYECKM MOABEpratoT fexnopuposanuto. OgHako npy YdP-06nyyeHnn MoOXeT nponcxoauts obpasosaHue
n3XOC NxXnana.

O6nanatoT BbICOKOW NMMNOtNIBHOCTbLIO, aAre3uneit K yacTmuam B3Becel U MukpoopraHnamos. bonee 90% MXA4
HaxoomTCcs B aTMocdepe B ancopbupoBaHHOM cocTossHUM. O6nanatoT YCTONYMBOCTLIO K TMAPONIM3Y 1
MUKPOBMONOrM4eCKOMy PasnoxXeHuIo.

Tokcuyeckoe OeficTBUE 3aBUCUT OT YMC/IA aTOMOB X/T0pa U UX NOMIOXEHNs B CTPYKType Monekynbl. Hanbonee TokcmyeH
2,3,7,8-TXO 0. Tokcuyeckoe gencTteue pasnnyHbix koHreHepos MNXO0,MXOP n MXB® soipaxaloTt B eanHMLAax
nNonyagodEKTUBHOM KOHLEHTpaUMnN. SKOTOKCUKONOrMYECKYI0 XapakTepUCTMKY BbipaxatoT B €AnHMLAaX GUOKCUHOBOIO
3KBMBaNEHTa.

Tema 9. Kpyrnbii cton 2CooTHOLLEHME CTPYKTYPbl XMMUKaTa U ero TOKCMYHOCTU?
Kpyrnbin cton:

OKOTOKCMKaHTbl. HopMaTtuBHbIe nokasarteny kayecTea okpyxatowei cpegpl. Knaccbl TOKCMYHOCTU XMMUYECKUX BELLECTB.
XnopopraHunyeckue nectuumapl. JUOKCUHBI 1 ANOKCMHOMOA0OHbIE BewecTBa. ToKCUYeckne N OU3NKO-XUMUYeCKme
ceorictBa. OTHOCUTENbHAS TOKCUYHOCTb AMOKCUHONOLO6HLIX BewecTs. Monmumknmyeckne apomMatniyeckme
yrnesogopobl. CpaBHUTENbHAA TOKCUYHOCTb. PocdropopraHmyeckne nectuunapl (MHcekTuunabl). CoBpeMeHHble
npeacTaBneHns 0 MeXaHn3Me TOKCUYHOCTH.

Tema 10. Xumuns atmoccpepbl. AHTpornoreHHble doakTopbl 3arpsisaHeHUs atmoccpepbl. A3po3onbHasi
cocTtaBnsitouLasi atMocepbl. CMoOr: nepBUYHbIA (?NTIOHAOHCKUMIA?) U BTOPUYHbBINA (?10C-aHaXenecckuin?).

Hakonnenve nmokcuHononosHbix XOC B 6uocgepe. OHU He SBNSIOTCS LENeBbIMA NpomykTamu, a obpasyloTcs B Buae
npvMecel B pasnnyHbIX TEXHONOMMYECKMX NpoLeccax v Npy ropeHMn HekoTopbix MatepmanoB. OCHOBHbLIMU
AHTPOMOreHHbIMM UCTOYHMKAMM 3TUX KCEHOBMOTNKOB SABAAIOTCS:

1. MNpennpuaTns xnopopraHNYecKoro CUHTe3a.

2. Llenntono3Ho-6ymMaxxHoe Npon3BOACTBO U NECOXUMUYECKAS NMPOMBILNEHHOCTb.
3. MpeanpusaTna No cXuraHuio HGbITOBLIX Y MPOMbILWIEHHbLIX OTXOLO0B.

4. ABTOTpaHCNOPT, NCnonb3ytowmnii 6eH3nH ¢ fobaskamu ranoreHyrnesoLopoLO0B.

MonnToKCMYHOCTL AnokcmnHonoaobHbix XOC. Nx anntenbHoe Bo3nencTeune npmnBoONT K OHKOJIOTM4eCKNM
3a6oneBavaM, notepe MMMyHuTeTa, reHeTUM4eCkKnM nocnencTesnAaM. Komnnekc OuokcuH - 6enok B3aVIMO,£I,eI7ICTByeT C
MOHOOKCHaason. B pe3ynbrtare N3MEHAETCA MEXaHN3M nencTens pepmeHTa, o6pa3y+0T091 cBoboIHbIE panukanbl, 4TO
co3pgaert o4varum KaHLl.epOl'eHHOVI MHTOKCKUKauunn.

Tema 11. O30HHbIN 3aLUTHbINA cnon. O30HOBLIE ?abIpbl?. dpeoHbl (xnopdpTopyrnesoasopoabl). Ponb MetaHa 1
APYrux reoreHHbIX ra3os.

Monnapomatuyeckue yrnesonoposl (MAY). Mpynna MNMAY obbeanHseT 4ecATKM BEIWECTB, NS KOTOPbIX XapakKTePHO
Hanmuune B CTPYKType Tpex U 6onee KOHAEHCUPOBaHHbIX 6eH30MbHbIX Konewl. MeHee TokcnyHbiMU [AY aBnsitoTcS
aHTpaLEH 1 cheHaHTPeH. BbICOKOKaHLLEPOreHHOM TOKCUYHOCTBIO 06nafatoT 6eH3NNPEH U AMOEH3MUPEH.

WNcTouHnkm 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
yacTtumuax caxm.

Lns opraHmama YyenoBeka 0cobeHHO ornacHbl a3pP030sbHbIE YacTuLbl ¢ aacopbrpoBaHHbIM BeHanmnpeHoM (0.5-5.0 MKM).
B atmocthepe MAY TpaHchopMmpyoTCs B NONMSAEPHbIE XUHOHBI NOL, AEACTBUEM 030HA, a TaKXe B HUTPOOEH3MMPEHbI
(MyTareHbl) nog oencTsmeM gmokcuaa asora.
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Mporpamma ancumnnuHbl "Xumns B akonorun"; 04.05.01 "dyHoameHTanbHas 1 npuknagHas xmmus".

KaHu,eporeHHoe nencreune OCylecCTBNsAeTCA B pedyfbTate ABYXCTYyNneH4YaToro MexaHn3ma, Bkio4arowero
FeHOTOKCNYECKYO MHUMaUnO N annreHeTn4eckoe npomMoTmpoBaHme. |/|HVILlI/IaTOpr npu B3aumogerictenn ¢ JHK
BbI3blBAlOT HeO6paTI/IMbIe mMyTauumn. rlpOMOTOpr ﬂ,eI7ICTByIOT Hyepes anmTenbHoe BpemsA. OHn ycunmearoT nencrene
nHngmaTopa, a nux COOCTBEHHOE BO3ENCTBME Ha opraHn3m B Te4eHne HEKOTOPOro BpeMEHU ABNAETCA 06paTI/IMbIM.

Tema 12. MapHukoBble rasbl. UX OTHOCUTENbHbIN BKNan B NapHUKOBbLIN 3dhcpekT. 3arpsisaHeHue atMocdpepbl
aBTOTPAHCMOPTOM U NPOMbILLUNIEHHBIMU NPeaNPUATUSAMM.

docdopoprannyeckue coeanHeHns (POC). MicnonbaytoTcsa B kadecTBe nectuumnaos. OHu npuwnmn Ha cMery XOG, Tak
Kak MEHee yCToM4MBbI B OKpyXatowen cpene. LUnpoko npumeHsoTcs cnegyowme nectmunabl (MHCEKTULMAbI):
xnopodpoc, amxnodoc, metagoc, doocdammua, Tmodooc, o3anoH, kapbodoc n ap.

B ocHoBe MexaHu3Mma gericteus POC nexuT nabrpartenbHoe TOPMOXEHNE hepMeHTa aueTUNXonmHacTepasbl (AX9),
KoTOpas katanuampyet ruaponn3 Meanatopa HepPBHOro Bo3byxaeHus auetunxonuHa (AX). B pesynbTate HapywaeTcs
nepegaya HePBHOMO MMMyNbCa.

PaccMoTpeHmre cxeMbl rnaponmaa auetunxonmHa c ydactmem AX9. ®OC 6nokupytor AX3, B3anMooeincTeus ¢
9CTepasHbIM LeHTpoM. DocchopunupoBaHHas AXSD B OTMYMe OT aleTUINPOBaHHOR He NOABEpPraeTcs
CaMOonpPON3BONbHOMY rMAPONN3Y.

Peaktusatopbl AX3. Odunupokcumbl. Cxema peaktmsaumnm gooccopunmposaHHoi AX3.

Tema 13. NMpupopa napHnkosoro achdpekra u ero BIMAAHME Ha U3MEHeHUe KnmMara (Kpyrmbiil CTon).

Xummnsi atmoccpepbl. OCHOBHbBIE KOMMOHEHTbI, MPUCYTCTBYIOWMWE B aTMOCKEPE MOXHO Pa3fenutb Ha 3 rpynnbl
(NOCTOSIHHbBIE, MEPEMEHHbIE, CyYaliHbIe). DBONOLMS aTMOCHEPDI: aKKPELMS BEWECTBA MEXMNAHETHOrO MPOCTPAHCTBA,
BY/JIKaHW3M, XIMWYECKOE B3aNMOLENCTBME ra30B aTMOCHEPDLI C KOMMOHEHTAMW MMAPOCHEPD! U NNTOCEPDI,
Jauccoumaums Monekyn Bo3ayxa non BAMsHUEM YD- 1 KOCMUYECKOro N3nyyeHuii, BuoreHHble npoLecchl B X1BOM
BELLECTBE, aHTPOMNOreHHAs 0EeSTENbHOCTb.

AHTPOMOreHHbIE MCTOYHMKM (ABTOTPAHCMOPT, NPOMbIWNEHHOCTL). CocTas BoIBpOCoB. A3p030/K (NbINK, ObiMbl, TYMaHbI).
Cwor. [NepBrYHbIA (MOHOOHCKMWIA). BTOpUYHbBIA (NOCaHOXEeNeBCKUA UM POTOXUMMNYECKUIA).

PaanoakTMBHOCTb (€CTECTBEHHAS, aHTPOMNoreHHas). EctecTBeHHast paanoakTMBHOCTb 0ByCoBNeHa ABYMS (0aKTOpaMu:
HanuumeM B aTMocdoepe panoHa v BO3L4ENCTBUEM KOCMUYECKUX Nydeit. ICTOYHMKN pagoHa v ero NPOHNKHOBEHNE B
Tpornocgepy 1 atMoceepy. XapakTepucTmka KOCMUYECKUX fyyeli (nepBuyHbie, BTopuyHble). ObpasoBaHue B
aTMocdoepe paanomsoTonos (TPUTUSA U paamnoyrnepona).

NcToYHMKM aHTponoreHHol paanoakTMBHOCTU. OCHOBHbIE paavoakTBHbIE N30TOMbI (YpaH, MAYTOHWIA, CTPOHUMIA, noa,
uesuii, bapuii, Lepuit).

Tema 14. PaguoHyknuabl. OCHOBHbIE NOHATUS paauobuonorun. PapnouyBCcTBUTENIBHOCTD XMUBbIX OPraHU3MOB.
EcTecTBeHHbIN paguauvoHHbIN ¢poH. Ero reoreHHas cocrasnsitowas. KocMnyeckume nyuyn. UHTepakTUBHBIN
onpoc

O30HHbI 3aWNTHBIN CNoi. SIBnseTcs BepxHeii rpaHuuein buocdepsl. MNpencrasnsiet coboi NNeHKy M3 MOeKyn 030Ha
TonwmHoi B 0.3 cm. MornowaeTt onacHoe AJ1s BCEro XuBoro 6uonornyeckn aktmeHoe Y ®P-usnyyeHue (LnvMHa BonHbl 240
? 260 Hm). O30H Takxe nornowaet VIK-nanyyeHne 3emnu, npenatcteys ee oxnaxaeHno. MakcrumanbHoe conepxaHue
030Ha B atMocpepe HabnofaeTcs BECHOM, a MHUMANbHOE OCEHbIO.

O30HOoBbIE AbIpbl (YHACTKM O30HOBOMO CNOS C MOHUXEHHON KOHUEHTpauueii). PpeoHoBas rmnoTesa BO3SHUKHOBEHNS
030HOBbIX Ablp. PPEeoHbI (XNOPTOPYrNePOabl, KOTOPbIE UCMOMNb3YIOTCA B KAYECTBE XNaAoreHoB, BCneHmBartenei
nnacTMacc, B asp030/bHbIX yNakoBkax v T.4.). PpeoHbl NonagatT B BEPXHIOK YacTb atMocdepsbl, rae nog encrenem
cBeTa paspylwatoTtcs ¢ obpaszoBaHmeM cBoboaHbIX aToMoB xnopa. OOuH aToM xnopa MOXaeT paspywnts go 10 000
MOJIEKYN 030Ha.

Jlpyras runoTte3a nosiBNeHUs 030HOBbLIX Oblp OCHOBaHa Ha B3aMMOLENCTBUM 030HA C NOTOKaAMM BOAOpOAA , MEeTaHa n
Op. yrnesoaopoaos, NocTynarwmx B Tponocqepy Yepes pasnoMbl B 3eMHOM kope. ["eorpagmyeckme KoopanHaThl Takux
pasnoMoB 611M3KK KOopaAMHaTaM 030HOBLIX Ablp. B npobax rasos BynkaHoB KamyaTku noeHTudpmumposaHo okono 100
OpraHuyeckmnx CoeauHeHu ¢ anMHom uenu 0o 12 yrnepoaHblX aToMOB.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 10 na 18. Bl YHH

AR 5 AN LM O



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

Bcnencteue npekpatieHnsa npon3soacTBa (PPEOHOB B HACTOSLEE BpeEMSA OTMeYaeTCsa CHUXEHNEe CKOPOoCTH npupocTa
rnobanbHo KOHLEHTpaLun YeTbipexxnopucToro yrnepona, xnopogopma, otopanxnopmeraHa. r]pOVICXO,EI,I/IT 3aMeHa
npuMeHaeMbIX OpPeoHOB Ha NOoTeHUMaNbHO MeHee onacHbIe. Takue BelecTtsa nnbo He cooepXxar xnopa, nnbéo
paspywarTcs B HUXHUX CNosX aTMocdoepsbl. OpHako 3ameHa 0HUX (ppeoHOB OpyrMMin, XoTs U CHUXKaeT OnacHOCTb
paspyLlweHns 030HOBOro CNnos, BeOeT K U3SMEHEHUIO KnnumaTta, NOCKONbKy OPEOHbI-3aMEHUTENN B OCHOBHOM ABNSAOTCSA
NapHUKOBbIMU ra3aMi.

Tema 15. AHTpOI'IOI'EHHbIe UCTOYHUKN PaaAUOHYKNINAOOB. dunsmyeckun n Guonorndeckunin nepuoabl nonypacnaga u
nonysbiBeneHUs paguoHyKIngoB.

MapHWKOBbIA 3PAEKT ( COBMECTHbIN 300CPEKT NPO3PaYHOCTM aTMOoCcHepbl A1t HaCTy NMPUXOASWEro CONHEYHOro
W3MyYEeHNs 1 NOrnoweHns 6oNbWNHCTBA OTpaxaeMoro 3emnei UsnyvyeHns rnasHbIM 06pa3oM Monekynamm Boapl 1
yrnekucnoro rasa). MNornoweHve aHeprum ot 3eMnun NPoNCXoaMT B OCHOBHOM B HUXHUX CITOSIX aTMOCHOEpbI 1
YMEHbLIAETCS C POCTOM BbICOThI. B peaynbtate HUXHWE CNov HarpeearoTcsl, a BepxHUe oxnaxaatoTcs. CunTatoT, 4To
HVXHSIS 4acTb aTMOcApepbl HarpesaeTcs npuMepHo Ha 30 C Npy yBeNnuYeHUn KOHLEHTpaUmMm yrnekucnoro rasa BABOE.

Yrnekmcnolin rad SBnsaetcs cambiM BaXHbIM NX aHTPONOreHHbIX NapHUKOBLIX rasas (55 %). [lpyrvne rasbl Takxe BHOCAT
CBOW BKNnag4: opeoHbl ? 23 %, metaH ? 15 %, okcmabl azota ? 6 %, 030H U cepHUCTbIn rad ? 1 %.

STV UMPPbI HE NMONHOCTBIO XapaKTEPU3YIOT TOT BKAL, KOTOPbIX BHOCST B CyMMapHbIi NapHUKOBLIV 3pdeKT pasnnyHble
rasbl. 13 pacyeta Monekyna Ha Monekyny MetaH B 21 pas 6onee acpdeKTUBHO MOTIOLAET SHEPTUIO U3NTYHEHWS], YEM
Yrnekucnblii ras, a HeKoTopble dpeoHbl ? 6onee, yem B 12 000 pas. MoXHO cHnTaTb, 4TO 9TV rasbl SBASIOTCS
CMHepreTu4ecknMmn oakTopamm B KpyrosopoTe yrnekmcnoro rasa.

CrnoxHoi siBnsieTCcs OLeHKa BK1aaa B NAPHUKOBBIA 3¢odpekT 030Ha. O30H, 06pa3yiolmnincs N3 BbIXNOMHbIX Fa30B
aBTOMOOUNEN BHOCUT HE3HAYNTENbHDBIA BKNAA, T.K. CHOBA paspylaeTcs. PoToxumMmyeckn o6pasoBaHHbIi 030H B
BbICOKUX CNOSIX TPONOCHEPhI M3 BbIXNOMHbIX rAa30B CaMONETOB UrpaeT 6onblee 3HavyeHue. CTpaTocdpepHblii 030H
6naronaps NOrnowWeHN0 SHEPrW B CTPaTOCHEPE BbI3bIBAET 3aMETHOE OXNaXAEeHNE TPONoctepPbI.

KOMI'IblOTeprIe Mo4enn BepoOATHbIX W3MEHEHWI KNnuMaTa B pe3ynbrate yBennmd4eHnsa KoHUEeHTpaunn yrnekmcnoro rasa
NOKa3bIBaAKOT, YTO NNIET B YMEPEHHDbIX N BbICOKUX WNPOTAaxX CTAHOBUTCA 6onee TennbiMm, C 6onee BNaxXHbIMU 3UMaMU.

Lpyrvm noTeHuManbHO BaXHbIM NOCNenCTBUEM rnobanbHOro notenneHns 6ynet noabem yposHs Mops. Mo pacuetam
yOBOEHMWE KONMYECTBA aTMOCHEPHOrO YrNEKUCNOro rasa Bbli30BET NOABEM YPOBHS MupoBoro okeaHa Ha 0.5 m.

Tema 16. Konnoksuym ?Tpobnema yTunmsauum paguoakTMBHbIX U XMMUYECKUX OTXOL0B?

Xumuyeckas skonoruns rmgpocdepsl. Xapaktepuctuka rugpocgepst. [189Tb TMNOB KOMNOHEHTOB MOPCKOW BOAb! (AHNOHbI
W KaTNOHbI, BUOreHHbIE 3NEMEHTbI, PACTBOPVMbIE ra3bl, MUKPO3NEMEHTbI, OpraHNYeckume BelecTsa). B Mmopckoii Boae
xnopvaos B 5 pa3 6onble, Yem kapboHaToB. B peyHoit Boge Hao60poT. MoCTOSHCTBO CONEBOro coctaBa MOPCKOW BOAbI
? OCHOBHas 3aKOHOMEPHOCTb B XMMUW okeaHa. ConeHocTb okeaHa ( KOHLEHTpauus pacTBOPEHHbIX CONe).

BaxHas xapaktepuctvka Mopckon Boabl pH. PesynbTupytowmne COOTHOWEHNS MEXAY PACTBOPEHHbLIMM MOMEKynaMm 1
MoHaMun NpMBOAST K hopMmpoBaHuio bydpepHoro pacteopa ¢ pH = 8.0 ? 8.5. JlokanbHble NPUYMHbI MOFYT NMOHU3UTL pH
0o 6 nnm nosbicuUTb 0o 10.

B nonsipHbIX WMpoTax NponcxXoamT NOMOLEHNe XONOAHbIMU BO4AMU YINIEKUCIONo rasa, a B TPONMYecKuX v
9KBaTOPUASbHbIX YINIEKMCIIbIA Fra3 CHOBA NepexoamnT U3 Boabl B aTMocdepy. MNapunanbHoe aaBneHve yrnekncnoro rasa
B TPOMMKax Bcerna Boille.

Buonornyeckas Boga. Xuveble cywecTtsa Ha 3emne 1 pacteHns cogepxar Boay 1o 80 % no macce. OcHoBHas macca
BoAO Brocgpepbl HEOOHOKPATHO NPOXOOUT Yepes XMBble opraHnamMbl (MeTabonunam). MoatoMy Bce Boabl Brocdepsbl
NpPakTU4eckn SBNAOTCS BMOreHHbIMU.

Tema 17. Xumuueckas akonorus ruapocdcepsl. NpecHas Bona. Buosopna. 3arpssiaHeHne MMPOBOro OKeaHa.
Tokcuueckoe n aBTpochupyroLee sarpasHeHue rugpocdepbl.

MOHUTOPUHT OKpyXatoLie cpeapbl. 3TO KOMMIEKC MEPOMNPUSTUIA MO ONPELENEeHNIO CTENEHN 3arps3HEHHOCTU TEX UK
WHBIX 3NIEMEHTOB Brocgepbl. PasnunyatoT 4 BUAa MOHUTOPMHIa: rnobanbHbli, HALMOHANbHDBIA, PErMOHANbHBIN,
nokanbHbl. Cryx6bl MOHUTOPUHIA KOHTPONMPYIOT colepXaHne B 06 bekTax okpyxarower cpeabl Hanbonee
pacnpoCTpaHeHHbIX 3arpsi3HUTENel (ANOKCUL U MOHOOKCUL Yriepoaa, ANOKCUA, Cepbl, OKCMAbI a30Ta, chocaThl,
TSXENble MeTaNbl, NECTUUMAbI, PaLNOHYKINAbI).
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OCHOBHbIMM MeTOLaMU onpeaeneHns obLeit 3arpsS3HEHHOCTM CTOYHBIX Boa sBnsitoTcs MeTonbl XK v BINK. XMK
xapakTtepuayeT obliee conepxXaHue B BO4e BOCCTAaHOBUTENEN, pearnpyrowwmx ¢ CMNbHbIMU okucnmTensmu. B kavyecTee
OKUCNNTENS MCMNONb3YIOT Anuxpomar kanus. BonbIMHCTBO OpraHUyYeckmx BEWEeCTB OKUCASAIOTCS nNpy 3TOM Ha 95-100 %
(MCKNoYeHne cocTaBnSoT NUPUANH, 6eH30n, Tonyon).

BIMK (6uoxmmuyeckoe noTpebneHne kucnopona) ? aTo KONMYECTBO KNCNOPOaa, TpebyeMoe afisi OKUCNEHNS
HaxoAsWUXCS B BOLE OPraHNyYeckux BEWECTB B a3POOHbIX YCNO0BUSX B pe3ynbTaTe NPOUCXOLSWNX B BOAE
6ronoruyecknx npoueccos. OKUCNMTENbHBIA NPOLLECC B 3TOM Cly4ae OCYLECTBASETCS 32 CHET MUKPOOPraHM3MOB,
NCMNONb3YIOLWNX OPraHM4yeckne KOMNOHeHThl B kadecTtse nuwm. OnpegeneHme pacTBOPEHHOIO KNCNOPOLa OCYLLEeCTBASIOT
meToaom BuHknepa (nogometpus).

Tema 18. MeTab0n1n3M 3KOTOKCMKAHTOB. [,eTOKCUKaLMs 1 netanbHbi cuHTe3. MpeBpallLeHus XMMUKaToB C
y4yacTueM 3H3UMOB.

KoHTponbHas paborta.

AHTpOMOreHHble hakTopbl 3arpsa3HeHns atMocdoepbl. A3po3o/bHas cocTasnsiowas atmocdepbl. O30HoBbIE "ObIpbI".
MapHWKoBble rasbl. VX OTHOCUTENbHbIA BKNaA B MapHUKOBLIV adpdoekT. 3arpsisHeHne aTMocgpepbl aBTOTPAHCTIOPTOM U
MPOMBIWNIEHHBIMM NPeanpUaTMSMU. PaguoHyknuabl. OCHOBHbIE MOHSATUS paanobronorun. PagnoyyBcTBUTENBHOCTb
XMBbIX OpraHnMaMoB. ECTecTBeHHbIV paanaumnoHHbIi ¢ooH. Ero reoreHHasi coctaenstowas. KocMuyeckne nyyu.
Xumnueckas akonorusi ruapocdgepsl. MpecHas Boaa. buosona. 3arpsisaHeHMe MUPOBOro okeaHa. ToKCUYeckoe u
3BTpOChUpytoLLee 3arpsiaHeHne rugpocgepsl. MeTabonmam aKOTOKCUKAHTOB. [peBpalleHnsl XMMUKATOB C y4acTUeEM
SH3VMOB.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota obyyarowmxcs BoINOMAHSETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBEHHOro yyactus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamoctosTenbHas paboTta obyyatowmxcs
BKNIOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosTenbHOM paboTbl 0byyaroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BEINONHAT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMMAUHE.

OpraHn3auus caMocTosTenbHol paboTbl 0By4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTamu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHBIMU PECYpPCaMU, BKNOYAS:

Mopsiook opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoi depepaumm 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 3aBeAeHMNA"

YcTtaB heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHEro pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepanbHbllii yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa

6. dOoHA OLEeHOYHbIX CPeACcTB MO AucCUUNIuHe (MOOYNI0)

DOoH[ OLIEHOYHbIX CPeACTB Mo AUCUMUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha NPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPECTB BK/H0YaEeT OLEHOUHbIe
cpencTBa TEKyLEero KOHTPONS 1 OLEHOYHbIE CPEICTBa NPOMEXYTO4YHOM aTTecTauUnm.

B dpoHIe oueHOYHbIX CPeacTB COAEePXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLMIA NNAHUPYEMBIM Pe3ynbTatamM 0By4eHUs Mo LUCLUMIVHE (MOLYNiO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTI KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKIM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHUs U NpoLeaypbl OLEHMBAaHNS 015 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;
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- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasndaeMble K LEencTBuAM o6y'-|a|ou4v|xcs|,
OEMOHCTPUMpPYEMbIM pe3yfibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)
OcBoeHne oucumMnnmnHbl (Mooyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb OOCTYNHA 0byyaloWwWmUMcs B OAHOM M3 ABYX BApMaHToB (MMbo B 060MX M3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00YyHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMCTEME "DNEKTPOHHbIA yHUBEpPCUTET". [pU MCMONb30BaHMM NeYaTHbIX U3LaHWA BUONNOTEYHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHOM nnTepatypbl, HEO6XOAMMON A1 OCBOEHWS AUCLMMAVHBI (MOoyNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncumMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUN YCTOBUIA
noroeopoB K@Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LAHWIA U NPU N3MEHEHUW KOMNEKTOBaHNUS OOHA0B Hay4Hoi
6unbnuotekn Kdy.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUSI AUCLUMNIINHBI (MOAYIS)

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

I".IN. BecnamsaTHoB, KO.A. KpoTtos. NpenenbHo 4ONyCTUMbIE KOHLEHTPALUN XMMUYECKUX BELWECTB B -
http://chemistry-chemists.com/forum/viewtopic.php?f=21&t=102&p=11275#p11275

HauwnonanbHbi noptan <lMpupona Poccuns - http://priroda.ru.

Xumns B akonoruwn. .. BecnamsitHoB, tO.A. KpoToB NpeaenbHo 4onyCTUMbIE KOHLEHTPALMM XMMUYECKNX BELLECTB B
okpyxatowwen cpege. - http://chemistry-chemists.com/forum/viewtopic.php?f=21&t=102&p=11275#p11275

OknCornacue. LieHTp no nponemam okpyxatoulei - http://www.ecoaccord.org/pop/index.htm
Okozawwmta. CaiT HEKOMMEPYECKOW 3KONOrM4eckoi opraHmnsaumm - http://ecodefense.ru/
Skonornyeckmin LeHTp <dkocuctemas - http://www.ecosystema.ru/

9. Metoonueckue ykasaHusi onsi o6yyaroLLMXCSA NO OCBOEHUIO AUCLMIMIIMHBI (MOayNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumun OCHOBHOIN TEOPETUYECKUI MaTepuan npenMeTa faeTcs B Yachl IEKLMOHHBIX 3aHATUIA. Ha nekumsax
npenogasarefib CUCTEMATMYECKN 1 NOCNEenoBaTeIbHO packpbiBaeT cogepXaHme Hay4yHon
OUCUMMNUHBI, BBOAMT B KPYr HAYy4YHbIX MHTEPECOB, CTABUT BOMNPOCHI ANs uccnenosaHus. Henobss
OrpaHNYNTbLCA PErynsipHbIM NOCeLEeHNEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTU B YCBOEHUN 3HAHUI,
B DOPMMPOBAHMMN YMEHWNIA 1 HABLIKOB NIEXUT B Nocnenytowein camoctositenoHol pabote. CTyLeHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NEeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CAMCOK KOTOPbIX
npenogasaTenb Ha3blBaeT HA NEPBbIX 3aHATUSAX. [TOMMMO pekoMeHayeMon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCLUMNNHbLI, B KOTOPOW M3NOXEHbI OCHOBHbIE pasaersibl 1 BOMPOCh! ANs KOHTPONA
3HaHUN.

Jlekums 3aknanblBaeT OCHOBbI HAY4YHbIX 3HAHUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NONOXEHNSMU, C METOOONONMEN AAaHHOM Haykn. Ha nekumm ocyuwecTensercs
oblweHne CTyaeHYecKon ayanTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEHbIMU,
negaroramu, crneumaniuctamv B onpeneneHHon otpacnum Hayku. Jlekums Bbl3biBaeT SMOLIMOHANbHbIN
OTKNWK Cnylwatenei, pasBnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NEeKLMSIX He TONbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAET MHOMO LOMNONHUTENbHbBIX CBEOEHUIA,
N3N0XEHHbIX B HAay4HbIX paboTax (MOHOrpagousix Unmn cTaTbsix) UM B ero Co6CTBEHHbIX
nccnenosatenbckunx Tpyaax. CTyoeHT He B COCTOSIHUM ry6oKO OCMbICNINTL BECb NPEeLCTaB/EHHbI B
nekumax Matepuan, He nocelas NeKUNOHHbIX 3aHATUIA. [109TOMY BaXXHO He NMponyckaTb nekuuu,
rOTOBUTLCS K HUM (3apaHee NocMOTPETb TEMY NIeKUUN, NoYnTaTb y4eOHUKN, OTMETUTL ONs cebs
KNtOYeBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANpPsiXXeHHO, akTMBHO paboTaTb B Te4eHne
Bcero y4ebHoro 3aHsTUs. CtapaiTechb He onasnblBatb HA NEKLMIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnseTca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraemblii Matepuarn, HeobxoanMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAyYHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT 6bITb pa3nmyHbiMK. VIHorOa npenonaeatenb BolbvpaeT UHOYKTUBHbIN NyTb, T.€. BHaYane
nanaraeT KOHKpeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi Nyt 06pa3oBaHnNs NOHSATUIA - AeOyKTUBHbIMA: NEKTOP BHaYane onpenenset
Hay4Hoe MOHSITUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHBIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICIb NpenofasaTens v
NPOHUKHYTb B codepXxaHue nekumun. Obpalaite BHUMaHWe Ha onpeaeneHne noHATUiA.
PekomeHayeTcs Ang ux yCBOEHMS COCTaBNSATb rnoccapui (cnoeaps). Bo BpeMs cnywaHns nekumni
[ONXHa 6blTb NCUXONOrMyeckas yCTaHoBKA Ha 3aNOMUHAHUE OCHOBHbLIX nael nekumn. CnywaHune
NEeKUNIA - 3TO CNMOXHbIN MCUXONOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEeYeHa BCS IMYHOCTb
CNywaoLero: ero Co3HaHue, Bons, NamaTb, aMOLUMK. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHOWN, HANPSXEHHON AeATeNIbHOCTH.

CnywaHwue y4ebHol nekuun - aTo HeobxoAMMoe, HO He OCTAaTOYHOE YCNIOBME CO3HATENbHOMO 1
MPOYHOro YCBOEHUS! 3HAHWIA. Jlekumnto HeobxoAMMOo 3anmcaThb - TONbKO Toraa Nekuns ctaHet
WCTOYHUKOM ONsi fanbHenweln camocToaTenbHon paboThl. KOHCNEeKTMpoBaHMe Nekuun - 3To CNOXHoe
neno, Tpebyiolee ymMeHuii 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NekLmMio NOIHOCTbIO, CMIOBO B
CNOBO, HE BOYMbIBASACb B COAEPXaHWe MaTepuana, onMpascb TO/IbKO Ha CBOKO namsaTb. CniowHas
3anncb BO3MOXHA TOMbKO B TOM Cllydae, ecnu npenogasarefib AMKTyeT NeKLUMOHHbIA Matepuan. Ho
OVKTOBKA oenaeT N3noxeHne o4HoobpasHbIM U YTOMUTENbHBLIM, 1 METOAMKA BbICWEN WKOSbl He
pekoMeHayeT Takoi cnocob nanoxeHns. CTpemneHne 3anucaTb NEKUMIO CNIOBO B CNOBO OTBNEKaeT
cnywartensi ot 060yMblBaHUS! NEKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 06ayMblBaHME.

camocTosi- | CamocTosiTenbHas paboTa npy N3y4eHnn OUCUUNAVH BKAKOYAET: - YTEHME CTYAEHTaMu

TenbHas PEKOMEHAOBAHHOM NMTEPATYPbI Y YCBOEHNE TEOPETUYECKOro Matepuana AUCUMMNHBI; - 3HAKOMCTBO

pabota ¢ VIHTEpPHET-NCTOYHMKAMK; - MOATOTOBKY K Pa3NNYHbIM (DOPMaM KOHTPONS (TECTbI, KOHTPONbHbIE
paboTbl, KOMMOKBUYMbI); - TOArOTOBKY U HANUCaHWE pecdepaTos; - BbINONHEHWE KOHTPONbHbIX paborT; -
MOLrOTOBKY OTBETOB Ha BOMPOCHI MO Pa3NNYHbIM TEMAM LUCLWMMHBI B TOV NOCNEL0BAaTENbHOCTU, B
Kakoi OHW NpeacTasneHbl. [NnaHMpoBaHe BpeMEHU, HEOBXOAMMOro Ha U3yYeHNe OUCLUMMNNH,
CTyLleHTaM nyJlue BCEro OCYILECTBNATb BECb CEMECTP, MPeaycMaTpuBas Npu 3ToM perynsipHoe
noBTOpeHue MaTtepuana. Mpu nayyeHun ANCLMNNnHBLI cCHavana Heob6xoaMMO Mo Kaxaon Teme
npoYMTaTh PEKOMEHAOBAHHYIO NMMTEPATYPY U COCTaBUTb KPaTKUIA KOHCMEKT OCHOBHbIX MONOXEHWA,
TEPMVHOB, CBEAEHWI, TPEBYOWMX 3aNOMUHAHUS 1 SBASIOWUXCS OCHOBOMONAaratowmMy B 3T0 TEMe
LNsi OCBOEHUS Mocnepyowmnx Tem kypca. ns paciumpeHmnst 3HaH1s no AMCUMNAVHE PEKOMEHOYETCS
ncnonb3oBaTh VIHTepHeT-pecypchl; NPOBOAMTb MOUCKM B Pa3fMyHbIX CUCTEMAX M UCMOMNb30BaTh
MaTtepuanbl caToB, PEKOMEHLOBAHHbLIX NpenonasateneMm. MNpy NoAroToBKe K KOHTPONbHON paboTte
HEeobx0AMMO NPoYMTaTh COOTBETCTBYIOWME CTPAHULIBI OCHOBHOMO y4ebHumKa. XenatenbHo Takxe
YTEeHUWE OOMONHNUTENbHOW NUTEpaTypsbl.

AEKTPOHHBH
CtpaHnua 14 13 18. IR YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



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

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 xumMusa” n cneunannsaumnm "AHanutnyeckas xmmms'.
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneunanmsaums: AHanuTnyeckas Xumns

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2016

OcHoBHas nuTeparypa:
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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.
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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
Cneunanmsaums: AHanuTnyeckas Xumns

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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