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Conep:xanue

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

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

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

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

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

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

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

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

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

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

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

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

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

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

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

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy auciUIUTMHEL pa3padoTaii(a)(u): goreHT, K.H. Kypasnesa 10.11. (Kadenpa Heopranmueckoi XuMuu, XUMAIECKUAT
nHeTuTyT M. A.M. ByTtieposa), Yulia.Zyavkina@kpfu.ru

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

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

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

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

HOPMATUBHBIC IMMOKA3aTEJIN Ka4eCTBA Opr)KaIOIHefI Cpebl, KIIaCCbl TOKCUYHOCTU XUMHNYCCKHUX BCIIECTB, MEXAHU3M
XUMHYCCKHUX MMPOUECCOB, ITPOTEKAOIIUX B 6HOC(1)€p€ 1 XKMBBIX OpraHU3Max.

JloKeH yMeTh:

CaMOCTOSITENILHO IPOBOJUTH OLIEHKY aHTPOIIOI€HHOT'O 3arpsi3HEHUsI TUIAHETHI B YCJIOBUSIX IJI00ATBHOTO 9KOJIOTMYECKOro
KpHU3Hca . pelarh 3a7a4u 1Mo OXpaHe OKPYKAIOIIEN cpe/ibl OT XUMUYECKOT0 3arpsi3HeHU.

JlomxeH B1afeTh:
HaBBIKAMH TUTAHUPOBAHUS UCCIICIOBAHUN M0 CHIKEHHIO SKOJIOTHUYECKOTO PHCKAa XUMIUYECKHUX TTPOM3BOICTB.
JloJKeH IeMOHCTPUPOBATh CIOCOOHOCTh U TOTOBHOCTb:

Brnagenne ocHoBaMH Teopui (PyHIAMEHTAIBHBIX PA3/Ie/IOB XUMUHM (TIPEK/e BCEro HEOPraHMIECKOH XUMUH U XUMUH
ononornyecknx o0bekToB) (ITK-2).

Crioco6HOCTh IPUMEHSATH OCHOBHBIE 3aKOHBI XMMUK IIPH 00CYKAEHHUH ITOJTyYEHHBIX PE3yJIbTaTOB, B TOM YMCJIE C
MpuBJIeYeHnEM MH(MOPMAMOHHBIX 0a3 paHHbIX (ITK-3).

2. Mecro gucuumiuasl (MoayJisi) B ctpykrype OIIOII BO

Hauaas qucnuiuivHa (MOAyJb) BKoveHa B pazaen "B1.B.05 Nucnurumast (MOgysn)" OCHOBHOM MPO(ecCHOHANTBHON
obOpazosarenbHol nporpammsl 04.05.01 "®yHaameHTa bHAsE U TpUKIaaHast xumust (PyHIaMeHTAIbHASL XUMUSL: MATEPUAIbI
6ynymero)" u orHocutcs K yacti OITOIT BO, hopmupyemMoit yuacTHUKaMu 00pa30BaTeIbHbIX OTHOLIEHHH.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € IHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CaMOCTOSITENbHYIO
paéoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh AUCIMIUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast padota - 30 yaca(oB), B ToM umcre jekuun - 30 yaca(oB), npaktuueckue 3ausartus - 0 yaca(oB), 1abopaTtopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHON paboTh - O yaca(oB).

CamocrostenbHast padoTa - 42 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 gaca(oB).
dopMa NMPOMEKYTOUHOTO KOHTPOJISI IMCLIUILTHHBL: 9K3aMeH B 1 cemectpe.

4. Copep:xanne qQUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBe/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHON PA6OThI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Pazeant qucuumiamnnb / Ce- Texmun,Texmmu|lIpakTu-[Iipaktn-/Iadopa-/Iadopa-| Teab-
Mo ayJst MECTP| Bcero | B 3JI. | YeCKHe | yecKHe |TOpHbIE |TOpHbIe| Has
¢dopme BansaTus,| B 3J. |[pabdoThl,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 1. Beenenue. Vicropust opraHu3aiyu u
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NPOBEEHHUSI PUPOLOOXPAHHBIX MeponpusThil. [Ipobaembl oxpaHbsl OHOCHEPH OT XUMHYECKOTO 3arpsi3HeHus. [ 100anbHbIin

9KOJIOTUYECKUI Kpusuc.
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Pa3nean! qucIUNINHLI /
MOIyJIsT

Buasl u yachl KOHTaAKTHOI PadoTHI,
HX TPYJ0E€MKOCTH (B 4acax)

Ulexnun,
BCEro

B 9JL
¢ opme

YecCKue
3aHATHA,
BCero

Ulexnuu(IIpakTu-[[IpakTu-

YyeCckKue
B 3JI.

¢ opme

UIa6opa-|

TOpPHbIE

padoThl,
BCEro

UIabopa-
TOpPHbIE
B 9JI.

¢ opme

Camo-
cTOs-
TeJb-
Has
pa-
oora

Tema 2. I'eonormueckue cepsl 3emin
(sturocpepa, ruapocdepa, atmocdepa). I'panurpt
6uocdepsl. DIKOCUCTEMBI.

0

0

Tema 3. DkorokcukaHnTsl. HopmaTBHBEIE
TMOKa3aTeNIn KauecTBa OKpyskalomei cpenpl. Kiaccer
TOKCHYHOCTH XMIMHUYECKHX BEIIECTB.

Tema 4. Tsxenple TOKCUYHbIE METAJUIBI. THITBI
B3aMMOJCHUCTBUN TSIKEJIBIX METAJUIOB B OPraHU3Me.
TpaHCIIOPT METAJIOB B JKUBYIO KJIETKY.
JIETOKCUKAHTHI TSIKEJIBIX METAJIJIOB.

Tema 5. Xiiopopranndeckue necTUu/Ibl
(MHCEeKTHITUIB, TePONIUABL, ehOTIAHTHI).
MHTepakTUBHBIN OIpOC.

Tema 6. [IMOKCHUHBI ¥ JUOKCHHOITOIOOHBIE
BeliecTBa. Tokcuyeckre u (pU3NKO-XUMUYECKHE
coricTBa. OTHOCUTENbHAS TOKCUYHOCTD
JIMOKCUHOIIOAO0HBIX BeleCTB. MICTOUHUKYI
MOJIMXJIOPIPOBAHHBIX OPTaHUYECKUX COEAMHEHUI B
6uocdepe.

Tewma 7. TlonMuukinyeckue apoMaTuyeckue
yrieBoaopoabl. CpaBHUTENIbHAS TOKCUYHOCTb.
Vcrounvky oOpa3oBaHUs 1 MUTpanus B 6uocdepe.

Tema 8. Pocopopranmueckrie MeCTULIIBI
(uHcexkTUIab)). CoBpeMeHHbIE IPEe/ICTaBICHHUS O
MeXaHU3Me TOKCHYHOCTU. PeakTuBaTopsl
XOJIMHACTEpasbl.

Tema 9. Kpyruetii cton "CooTHOLIEHHE CTPYKTYphI
XMMHUKAaTa ¥ €r0 TOKCUYHOCTH"

10.

Tema 10. Xummusi atMocepbl. AHTPOIIOT€HHbBIE
cpakTOpHI 3arpsI3HEHUS aTMOC(EpPBl. A9PO30JIbHAS
cocTapJsomias atMocgepsl. CMOT: IepBUIHBIN
("MOHOOHCKMIA") M BTOPHYHBIA
("nmoc-anmxenecckui').

11.

Tema 11. O30HHBIN 3aIUTHBIN c10i. O30HOBHIE
"npipel”. OpeoHsl (x10pdTOpYraeBogopobl). Posb
MeTaHa U IPYTUX reOreHHbIX Ta30B.

o

12.

Tema 12. [NapHukoBsie ra3sl. VIX OTHOCUTEIBHBIN
BKJIA/I B TIAPHUKOBBINA 3((PeKT. 3arps3HeHne
aTMOC(ephl aBTOTPAHCTIOPTOM 1 IIPOMBIIIUICHHBIMU
TpeONPUATUSAMU.

13.

Tema 13. IIpupona napHuKoBoro a¢pdexra u ero
BJIMsIHME HAa U3MEHEHHe KJIMMaTa (KpYIJIblid CTO).

Crpanyua 5 u3 17.
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 14. Paquonyknuasl. OCHOBHBIE TIOHATHS

paarobuosnoriy. PaanodyBcTBUTEILHOCTD KUBbIX
opranu3MoB. EcrecTBeHHbIN paiualiioHHbINA (DOH.
14.|Ero reorennas cocrasisionias. Kocmuueckue 1 1 0 0 0 0 0 3
syqu. IHTepaKkTUBHBII OIpoc

Tema 15. AHTpONIOreHHbIe HICTOYHUKI
|5, [PaOHY KT I0B. Puznuecknii 1 GMOTOTNUECKUI 1 1 0 0 0 0 0 3
" [mepronp monypacnana u nmosyBeIBeIeHUS
PaIOHYKJIN/IOB.

Tema 16. KoyutokBuym "TIpo6iema yrunmzanuu
16. |paIuOaKTUBHBIX ¥ XMMUYECKUX OTXOJOB" 1 2 0 0 0 0 0 2

Tema 17. Xumudeckas K0JOrus TuApocdepsl.

IIpecnas Boga. buoBopna. 3arps3HeHue MUPOBOTrO
17. |okeana. Tokcuueckoe u 3BTpoupyoLIee 1 2 0 0 0 0 0 2
3arpsi3HeHHe THAPOCcheEpHI.

Tema 18. MeTab0oa1M3M 3KOTOKCUKAHTOB.
E€TOKCUKALWA U JIeTabHEIA cuHTes. IIpeBpalenus

18. [ 1 pespart 1 2 0 0 0 0 0 3

XUMHKATOB C YYaCTHEM SH3MMOB.

1Toro 30 0 0 0 0 0 42

4.2 Cogep:kanne qUCIHUATLIHHBI (MO TyJIs1)

Tema 1. BBeienne. UcTopusi oprann3anuy 1 np oBeJeHHsI IPUPOJ00XpaHHBLIX Meponpusituii. [Ipo6JieMbl oxpaHbl
o6uoccepbl OT XUMHUYECKOTO 3arpsi3HeHust. [100anbHbI 9K0J0THYe CKHIl KPU3HC.

DKOJIOTUYeCKUiA Kpu3uc. JIOKaJIbHBIN U TII00ATBHBIN SKOJOTUIECKUI Kpu3uc. Pazimmansi. OCHOBHBIE KOMITOHEHTHI IJI00aJIbBHOTO
9KOJIOTMUYECKOro kpusuca. ['eonormueckue cepsl IIaHeThl: uTtocdepa, ruapocdepa, armocdepa. O30HHbIN cioil. Ero pons u
xapakrteprcTuka. bruocdepa. I'pannmpl 6uocdepst. I'panuipl atomocdepsl u Tporocdepsl. B 6nocepe ocymectsisiercs
HENpephIBHBINA KPOrOBOPOT BEIIECTB U SHEPTUH, B KOTOPOM ITPUHUMAIOT yyacTre OMo(HIbHBIE JIEMEHTHL: BOJIOPOJ, YIJIEpPO,
a30T, KUCJIOPOJI, cepa. ATOMBI 3THX 3JIEMEHTOB Y/Iep)KUBAIOTCS B KPyre )KM3HM COTHU MUJIIMOHOB JieT. bruomacca.
Xapakrtepuctuka rugpocdepsl. Okpyxkarorias cpea: onocdepa + 3eMHas kopa. Onpeaesnenue 6uocdepst mmo D.310ccy u
B.M.Bepnanckomy. [ToHsiTue DKom0ru. DKOCUCTEMBL: COBOKYITHOCTb JKUBBIX M HEXKUBBIX KOMIIOHEHTOB MTPUPO/IH,
HaxoAsIuxcs Bo B3auMojieiicteuu. bruocdepa - rurantckas skocucrema.

DKocucTeMa COCTOUT U3 IBYX KOMIIOHEHTOB: OMOLIEHO3 U OUOTOII.

Tema 2. I'eosiornueckne cpeprt 3emun (mrocgepa, ruapocdepa, armocdepa). 'pannnst 6mocdeppL.
JKOCHCTEMBI.

Oco60 omacHbIe KOTOKCHKAHTHI (CYNIEpPIKOTOKCUKAHTHI): XJIOp- U (pochopcoaeprKaiivie NeCTUIIUIB, TOIHAPOMATHIECKIe
YIJIEBOAOPOIBI, MOJUXJIOPUPOBAHHBIE TUOKCHHBI, HUTPO3AMUHEI, TsDKEJIble METaJUTb, pagOHYKINIb. CTOUKHE OPraHNnIecKue
sarpsizaurtenu (CO3). Knaccudukanus necTUUI0B: repOrIIiIbl, MHCEK TUIIUIbL, (PKHTULIU/IBL, akapuiiuabl. PopmMbl
TIPAUMEHEHU s IECTULINIOB: PACTBOPHI, CYCIIEH3UH, a3PO30JIH, TICHBI, ITbUIb, IOPOIIIOK, ITACTHI, IPAHYJIB, KATICYJIHI.

Tsoxensle MeTaibl. Kakye MeTauibl K HUIM OTHOCATCS. TOKCHYHBIE U 9CCCHIHAJIbHBIC TAXEIIbIC METAJIJIbI. MI/IKPOSJ’[GMCHTLI.
Turbr B3aHMOHeﬁCTBHﬂ TAXKEJIbBIX METAJIJIOB B OpraHU3MeE:

Crpanyua 6 u3 17.
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1. Xumuveckast MoguuKays THOJBHBIX IPYII OEJIKOB, HAaIpUMep LUCcTenHa. Tak JefdCTBYIOT PTyTh, CBUHEL, KAAMUI 1
Jpyrye KaTHOHBI METaJUIOB, OTHOCSIIIMXCS K TpIIe MATKUX KUcJoT no ITupcony.

2. KatannsupyioT OKHCIeHHE aMAHOKUCTIOTHBIX THOJIBHBIX TPYII OEJIKOB JI0 OHOJOTMYECKH HEAKTHBHBIX TUCYJIb(UIOB (XPOM,
MOJMOIEH, TUTAH).

3. BeITecHeHre SCCeHIIMaTbHBIX METAJJIOB U3 METAJJIOCOAECpKAIUX

KOMIUIEKCOB ¢ MOTepeil X OUOJIOrnYecKoil akTMBHOCTH. LIMHK B kKapOoaHTrupase BHITECHSETCS HOHAMU PTYTU U CBHHLA. B
pe3yJibTaTe MPOUCXOIUT JIe3aKTUBALIUS (hbepMEHTa.

4. 3ddeKT MUMUKPUH: KOMILIEKCH METAJUIOB C OPraHUYECKUMH JIMTaHAaMH OJIM3KU 110 CBOMM pa3MepaM U APYruM
XapaKTepUCTUKaM K ?00bIYHBIM? CyOCTpaTaM U MO3TOMY IOJMEHSIIOT aMUHOKHUCIIOTHI, TOPMOHBI U HEPOMEIUaTOPHI.
MetunpryTs UMUTUPYET, HAIpUMEpP, METUOHHUH, KOTOPBIH y4acTBYeT B CUHTE3€ XOJIMHA U aJpeHaAINHA.

Tema 3. DKOTOKCHKAHTBI. HOpMaTl/IBHLIe nmokKasareJii KadecTBa Oprmammeﬁ cpeabl. Kiacchbl TOKCHYHOCTH
XMMHYECKHX BelleCTB.

HopmatuBHble nokasatenu. Mepa TokcuuHocTH. JletasbHble 1036 TOKCHMHA, Bpems noayBeiBeaenus, [TIK, IC, HOK. ITIK u
0COOCHHOCTH ee olleHKU. B 3aBrcumocty ot BesmurHbl [1[JK TOKCHKAHTBI IeNISIT Ha YpEe3BBIYAHO OIacHbIE, BHICOKOOIIACHBIE,
yMEepeHHOOIIAaCHbIE U MajioomacHsie. K 1iepBoi rpyIine OTHOCATCS Maphl PTYTH, OSH3MUPEH, KApOOHUIIBI METAJIJIOB, XPOMATBHI,
oKcH KoOaibTa U p. Bo BTOpyIo IpyIimy BXOAST OKCUJIBI a30Ta, CepHast KUCJIOTa, CEPOYIIIEpO, XJIOp U Jip. B TpeThio rpyrmimy
BKJTIOYEHBI TUOKCHU]T CEPhI, AllETOHUTPWII, TUOKCaH, AUXJI0p3TaH. K MajoonacHbIM OTHOCST aMMHaK, OSH3UH, alleToH,
MOHOOKCH]], YTJIepoJa.

CpaBHI/ITCIIbHaH XapaKTEPUCTUKA TOKCUIHOCTH METAJIVIOOPIraHUYECKUX COCIUHCHUS 1 MUHCPAJIbHBIX COJIEH TSKETbIX
METAJIJIOB. TpchnopT METAJJIOB B )KUBYIO KJICTKY. MOHO(bOprIC KaHaJIbl 1 JIMIIMIHBIC MCM6paHH.

Tema 4. Tsa:kelible TOKCHYHBIE MeTaJLIbI. THIBI B3aﬂM0ﬂeﬁCTBﬂﬁ TAKEJbIX METAJ/JIOB B OPraHu3me. TpchnopT
METAJ/UIOB B JKUBYIO KJIETKY. IICTOKCI/IKaHTl)I TAXKEJIbIX METAJJIOB.

Pryts. [IpupoaHsie 1 aHTPONOreHHbIE NCTOYHUKK. MUHEPaAJIBl PTYyTH: KUHOBAPb, TMBUHICTOHUT. [IpupoaHbIe MCTOYHUKH
€KEroIHO MOCTABJISIIOT B BOAHBIE 00beKThl 0K0J10 1300 T pryTn. B atMOchepy pTyTh mocTynaer B pe3yJsibrare era3aiuu
3eMHBIX HeJIp ¥ B (DOpMe pa3IMIHBIX COSTUHEHIHA B COCTaBe BYJIKAHMYECKOTO U MOPCKOro a3apo3oiis (okono 3000 1/rom).
AmnTpornoreHHast smuccus B atMocgeps! coctaBisieT 4500 T/roq. AHTPONIOreHHbIE HCTOYHUKY PTYTH (OTPaciu
MIPOMBIIIIEHHOCTH, BBIOpaChIBAIOIKe HAUOOIIbIIIee KOJMIECTBO ITOr0 TOKCHKaHTa). [IpiMeHeHe PTYTHBIX COSAMHEHUI B
KavecTBe NeCcTUUUAOB ((PyHIMLIUAOB).

ITosi0BMHA BEIOPOCOB PTYTH B OKPYXKAIOIIYIO Cpely MMEIOT IPUPOAHOE MPOUCXOXKICHUE. PTyTh Bceraa MpucyTCTByeT B
opranu3me yesoBeka (okoso 10 mr). KoHueHTpupyeTcs B OCHOBHOM B MOYKaX U MEYEHH.

PTyTI) B BOJHBIX 9KOCHUCTEMAX. MI/II‘paL[I/IH pPTYyTH. 3aBHCHMOCTD COICPKaHUA PTYTU B BOE OT pH Poms KOJJIOWOHBIX YaCTHULI.
Haxkormrenne PTYTHU B JOHHBIX OTJIOKEHUAX.

MertunupoBaHue pTyTy: (POTOXUMHUYECKOE C YYaCcTHEM alerara pTyTy, OMOXUMHUYECKOe METHIKOOAIAMUHOM, KaTalu3upyeMoe
MeTHITpaHCc(epasoii, XOIMHOM, KaTallM3upyeMoe TpaHCMeTHIa30ii. B pesysbrate oOpasyorcst ruapodoOHast AMMETHIPTYTh U
amduduIbHas METHIPTYTb.

Mertnmmpymomme areHTs. Metnnkobantamut. Ctpoenue (mopdupHHONIOZ00HAs CTPYKTYpa), OTJIMYKE OT BUTamrHa B12.

Koaddpunments 6uokontieHTpupoBanus aumetuaptyt (105) u nonnoni prytu (103). Buomarnudukarus. Tpodpuueckue
neny. [JeTokCUKanuys pTyTy B )KMBBIX OpraHU3Max.

BuisiHMe Ha OpraHU3M PTYTH: TIIyOOKKE U3MEHEHHUS LICHTPATLHON HEPBHOM CUCTEMbI, HEKPO3bI, JIU3KC (pa3pyLleHHe) ceporo
BEIIleCTBa TOJIOBHOTO Mo3ra. bronocrynasie (popmsl prytu. [Ipn yBennuennn pH Boabl GMOIOCTYITHOCTb CHIKAETCS, TaK Kak
PTYTb IEPEXOJUT B HEPACTBOPHMBII THIPOKCHUI.

Tema 5. Xuopoprannyeckue mecTHIHILI (HHCEKTHIUIbI, TePOUIAbI, e oananThl). MHTepaKTHBHBI ONIPOC.

CauHen u ero coequHenusi. PacripoctpaneHHOCTB B 3eMHOM Kope (K = 1.5.10-3 ). MuHepasl: CypuK, CBUHIIOBbIE OenIIa,
CBMHIIOBBI OJIECK. AHTPOIIOTEHHbIE NCTOYHUKH: aKKyMYJISTOPBI, KaOeJn, XpycTajb, 3alUTa OT U3JTydeH s, IMAIH,
cTabMIM3aToOPBI IIaT™Macce. B prpogHsl BO/IB €XeroaHo nocrynaet okosio 600 Teic.T cBUHIA, B atMocdepy 10 400 ThIC.T.

CBuHel] HaKaIUIMBaeTCs B KOCTHOM CKeJleTe. 3aMeHsEeT IPU 3TOM KaJIbLIUHA. KPOME TOro, CBUHLIOBBIM TOKCHKO3 NPUBOAUT K
noTepe MamsTH, aTepockiiepo3y. B pacrennsx (oBomax) cogeputcs 2-3 mr/kr ceunia. CpeqHuil panyoH denoBeka 1o 250
MKT cBUHIA. [JebruuT KanbLus, xeye3a, MeJu, MarHusl yBEJIMUMBaT CTENEHb BCAChIBaHUS CBUHILIA B KPoBb. [locTyruieHne
CBHHIIA B OPTaHU3M C MUThEBOW BOAOI cocTaBisgeT 5-10 % ot nuiieBoro. OCHOBHOW MCTOYHMK CBHHIIA B IMTHEBOH BOJIE -
CIUIaB Ui COeJMHEeHus TpyO. XJIOp TUAPOIM3yeTCsi C 00pa30BaHUEM CHUIILHOTO OKHCIIUTEINsl aHMOHA OKcoxJjiopara (1), KoTopbii
OKMCJISIET CBUHEIL JJO CTENIEH! OKUCJIEHNUS 2+ U NIEPEBOJUT BOJOPACBOPHMBIE COEJUHEHUS (XTIOPHIbI).

Tema 6. /InoKCHHBI U JHOKCHHOMO00HBIE BemecTBa. Tokcnueckne n (pU3NKO-XNMHYECKUE CBOICTBA.
OTHOCHTEJIbHAS TOKCHYHOCTD IHOKCHHOIO,100HbIX BelecTB. CTOYHUKH MOJIMXJIOPUPOBAHHBLIX OPraHHYeCKUX
coeMHeHHI B 6nocepe.
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Kanmuii u ero coemuaenust. Kimapk kagmus 2.10-5 %, 1.e. Ha JBa Opsijika MeHbIIIe, YeM y cBUHIA. OOpa3yeT 3 MUHepasbl, HO
He 00pa3yeT pyAHbIA CKOIUIEHUH (MECTOPOXKIEHHI). DTH MUHEPAJIbl BCTPEUYaloTCs KAK CITyTHUKU B IUHKOBBIX U
MOJMMETAJUIMYECKUX pyAax, Harpumep B canepute. Coaeprurcs Takxke B (pocaTHBIX 0cafouHbIX Nopoaax. [IpupoaHeivu
HCTOYHMKAMHU AJIs1 aTMOC(ephl CITy)KaT BRIBETPUBAHUE U BYJIKaHU3M. B ruppocdepy oH nonajgaer B pe3yibTaTe 3po3uul U
BBIIIIEJIAYMBAHNSL. B OKMCIIUTENIBHBIX YCIOBUSIX TPUPOAHBIN CYTb(UA KaIMHSI IEPEXOIUT CYyIb(paT, 4TO CHOCOOCTBYET BOIHOM
MUTpanyi. AHTPOIIOT€HHBIMU UCTOYHUKAMU SIBJISIOTCS IPOU3BO/ICTBA IIPOTHBOKOPPO3MOHHBIX MOKPHITHH, CTAOMIIN3aTOPOB
J1aCTMAcC, MUTMEHTOB 15 TUIACTMACC U CTEKJIa, SJIEKTPOAHBIX MaTEPUANIOB AJ11 HUKEJIb-KaAMUEBBIX AKKYMYJISATOPOB.
[IpumecH KasmMusi BCTPEYAIOTCS M B MUHEPaJIbHBIX yaoOpeHusx. Kagmuii Bomien B umcio HanboJiee OnacHbIX 3arpsisHUTeNen
6rocepsl, HECMOTpPs Ha CPABHUTEIBHO HEBBICOKOE MPorn3BoAcTBO (15000 TOHH/TOM). DTO OOBACHSIIOT OYEHb BHICOKUM
KYMYJISITUBHBIM K03(h(PULIMEHTOM KaJIMU [UIsl OpraHu3Ma 4yejioBeka. Bee coeiuHeHns kaaMus He3aBUCUMO OT arperaTHoro
COCTOSIHUS TOKCHYHBI. TOKCHUYECKOe JIeWCTBUE CBSI3aHO C MHIMOMPOBaHUEM OEJIKOB, COZIEPKAIMX THOJIbHBIE IPYMIILL. SIBisieTcs
AHTaroHMWCTOM LIMHKA, KOOANIbTa, cesieHa. B ero nmpucyrcrBum Hapyiiaercs oOOMeH jxesie3a 1 Kanblys. Kagmuii smiMunaupyer u3
opranusma uepe3 20-30 ser.

U3 pacreHuii B HauOOJIbIIeH CTENIeHN aKKyMYJIMPYeT COJIM KaJMUsl U3 IOUBbI Tabak (2 Mr/kr). B oTimM4ue ot pTyTH KaaMuii B
MOPCKOH pbIOe COOEepKUTCS B HE3HAYNTEIIBHBIX KOJINYECTBAX MTOCKOJIBKY B MOPCKOH BOZIE IIPUCYTCTBYET B BUAE XJIOPHIHBIX
AQHUOHHBIX KOMIUIEKCOB, OMOOCTYITHOCTh KOTOPBIX HEBEJIMKA. B MOBEPXHOCTHBIX BOJaX KaJMUii 0Opa3yeT KOMIUIEKCHI C
(byIIbBOKHCIOTaMH, BXOJUT B COCTaB KCAHTATOB U AUTUOKApOaMaToB, KOTOPbIE CPAaBHUTEIIBHO JIETKO IPEOJ0JICBAIOT
OUOJIOTMYeCKUe MEeMOpaHbI.

Tema 7. IlounukInye cKkie apoMaTnyeckne yriaesoaopoapl. CpaBHHATEIbHASI TOKCHYHOCTH. McTOYHNKHI
o0pa3oBaHus U Murpamnus B 6moccepe.

Xiopopraamueckne coequaerns (XOC). IIInpoko UCIoMb3yI0TCs B KA4eCTBE MECTUIMIOB (MHCEKTUIIMIOB). VIX TIpOM3BOICTBO
Havanoch B 1940-e rozsl. K 1980-biM rogam 6b10 cuHTe3npoBaHo okosio 1000 xiaopopranuyeckux mectuunos (XOIT).
[NosoBMHA U3 HUX MPUXOJUTCS Ha MHCEKTULUIBL. Hanbosee mmpoko npumensuch I T, rekcaxopiuKIoreKcaH,
reKkcaxJiopOeH30J1, METOKCHXJIOp, neHTaxyiopdenos. Cpenu aedonaHToB HAMOOJIbIIYI0 U3BECTHOCTh MoTyurin 2,4-11 u
2,4,5-T.

[oreps ypoxas 6e3 XOII cocrapisiet okoso 60%. Vicrounnkamu XOIT ai1st opranu3ma sIBJISIIOTCS MUILEBble TPoayKThl (90%)
u Boja (10%). XOIl HakanauBaioTcs B )KUPOBOM TKaHU. OHU OTHOCATCS K CTOMKUM OpraHndyeckum 3arpszautesism (CO3).
O06a1a10T BBICOKOM NIEpCUCTEHTHOCTRI0. B AHTapkTH e Hakomwiochk 1o 3000 toun [IT., xots k Havairy 1970-x rogoB ero
npou3BojCTBO ObUI0 MpekparieHo B CIIA, Kanane, Benkoopurannu, CkanaunaBekux crpaHax. B CCCP npogomkainu
npuUMeHsTh 1o cepenrnbl 1980-x rogoB. HecMotps Ha 9T0 noTpediieHne B MUpe He COKpaTHIIoCh, Tak Kak XOI1 ucnonb3yores
B JlatuHCcKON AMepuke, Adpuke U A3uu.

XOIT BIUAIT Ha UMMYHHYIO CHCTEMY, POSIBIISIOT KaHLEPOTeHHOCTh. PacrpocTpaHsioTes 61arofapsi MUrpanuy B atmocgepe.
Paspymenne XOII B okpy:xaiomiei cpeie MPOUCXOAUT MO Pa3IMIHbIM MEXaHU3MaM:

1. B moyBax ¥ JOHHBIX OTJIOKEHHUSIX MUKPOOUOJIOTNIECKU (OMOXUMUIECKH).
2. B atmocdepe nporucxoauT abMoTHIecKast AeCTPYKITHS IO/ IeHCTBIEM CBeTa, T.e. (POTOXMMUIECKH.

Kpaiiae meqyierno XOI1 MeTabonupyiot B opranu3Me. Yem amHHee Tpodrdueckas 1ielb, TeM BbIIe KOHIIEHTPAIUsI
TOKCHUKaHTa B OPraHU3Me YeJIOBEKa.

Tema 8. ®occopoprannueckue necTunuabl (MHCeKTUIHABI). COoBpeMeHHbIe Mpe/ICTaBJIEHHs 0 MeXaHu3Me
TOKCHYHOCTH. PeakTHBATOPHI XOJHHI CTEPA3bl.

JIMKCHHBI ¥ pOJICTBEHHBIE coeTMHeHUsI. K HUM OTHOCATCS POAYKTHI HENIEIEBOr0 Ha3HAYEHU s TOJIMXJIOPUPOBAHHBIE
nuoenzoanokcunbl (ITXT), momuxiopuposanubie qudeH30dypanbl ([IXIP) 1 nmoauxioprupoBaHHbIe OUhEHHIBI
(ITXB®). XapakTepu3yIoTCs BHICOKOM XMMUUYECKOU YCTOMUMBOCTHIO (pasznaraiorcs rpu 11000C. B npucyTcTBuu npumeceit
KHCJIOT (DOTOXMMUYECKH TOIBEPraloT AexaopupoBanuio. OqHako npu Y P-00aydeHrr MOXKET TPOMCXOIUTh 0Opa3oBaHue
n3XOC TIXIMO.

O06ma7a0T BEICOKOMH JTUNIO(MUIHHOCTHIO, a[Ire3rel K YacThIlaM B3Becel 1 MUKpoopranusmMoB. bonee 90% IIX ][] mHaxonurcs B
aTMoc(epe B a1coOpOUPOBaHHOM cOCTOSTHUH. O6IaJal0T YCTOMYMBOCTBIO K THIPOIU3Y U MUKPOOHOIIOTMIECKOMY Pa3IOKEeHUIO.

Tokcuueckoe JIelicTBUE 3aBUCUT OT YKCIIA aTOMOB XJIOpa U UX MOJIOKEHUsI B CTPYKType MoJieKyJbl. Hanbonee TokcuueH
2,3,7,8-TX 1. Tokcuueckoe aeiictBue paznuydbix KoHreHepos [TXLITX]I® u ITXB® Boipax)aioT B eIMHHUIIAX
noJy3(p(heKTUBHON KOHIIEHTPAIMU. DKOTOKCUKOJIOTMYECKYIO XapaKTepUCTUKY BBHIPAKAIOT B €IMHULAX JUOKCHHOBOTO
9KBUBAJIEHTA.

Tema 9. Kpyrasiii ctoa '"CooTHOIIEeHIE CTPYKTYPHI XHMHKATA H €r0 TOKCHYHOCTH''
Kpyrasiii cron:

DKOTOKCUKAHTHI. HOpMaTI/IBHI)IC II0Ka3aTeC/IM Ka4eCTBa 0pr>1<a10mei71 Cpenbl. Kracchl TOKCHYHOCTH XMMHUYECKHX BCIHICCTB.
XJ'IOpOpFaHI/I‘-IGCKI/Ie NECTULUOBI. ,HI/IOKCI/IHI)I u ,HI/IOKCI/IHOHO,HO6HLIC BEHICCTBA. Tokcuueckue u q)I/ISI/IKO-XI/IMI/I‘ICCKI/Ie CBOMCTBA.
OtHocHUTeIbHASI TOKCUYHOCTD ,HI/IOKCI/IHOHO)_IO6HI)IX BEIICCTB. HOJ'[I/IHI/IKJ'II/IIICCKI/IC apoOMaTUYECKUEC YIJI€eBOAOPOIbI.
CpaBHI/ITCHLHaH TOKCUYHOCTbD. (IDOC(i)opopraHqucm/Ie ECTUIU IbI (I/IHCGKTI/IHI/IHH). COBpCMCHHI)IC MnpeacTaBJICHUs O
MEXAaHU3ME TOKCUYHOCTH.

Tema 10. Xumus atmocgepbl. AHTpONOreHHbIe (PAKTOPbI 3arpsA3HeHNsI aTMOC(epbl. ASpPo30JbHas
cocrapJjsomast armocgepnl. Cmor: nepBudHblil ("'1oHI0HCKHUI'") 1 BTOpUYHBIi (''10Cc-anaxKeaecckui').
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Haxormienne JUOKCHHOITIOJJOBHBIX XOCBs 61/10cq)epe. OHMU He ABJISAIOTCS LEJICBbIMU MTPOAYKTAMMU, a 06pa3y10Tc51 B BUJIC
HpI/IMeCGﬁ B Pa3JIMYHBIX TEXHOJIOTUMYECKUX ITPOLECCaX U MPU TOPEHUUN HEKOTOPBIX MAaTEPUAJIOB. OCHOBHBIMH AHTPOIIOT€HHBIMU
HMCTOYHHUKAMU THX KCEHOOMOTUKOB SIBJISIIOTCS:

1. IlpeanpusTHs XJIOPOPraHUIECKOIO CUHTE3A.

2. llemmono3HO-OyMaKHOE IIPOU3BOICTBO U JIECOXUMUUECKAS IPOMBIIIIIEHHOCTb.
3. [IpennpusATHSs IO CKUTAHHIO OBITOBBIX M IIPOMBIIUIEHHBIX OTXO/OB.

4. ABTOTPaHCIIOPT, UCMOJIB3YIOIMIA OEH3UH ¢ J00aBKaMU [aIOreHyIIeBO0POIOB.

IonurtokcuyHocTh qroKcuHOMOA00HBIX XOC. VX 1ymTenbHOe BO3/IEHCTBUE IPUBOIUT K OHKOJIOTMYECKUM 3a00JIeBaHHUsIM,
MoTepe IMMYHHUTETA, TeHETUYECKUM MOCIeICTBIAM. KoMILIeke TMOKCHH - Oe/IOK B3aMMOJIEHCTBYET C MOHOOKCH/1a301. B
pe3yJibTaTe U3MEHSIETCsI MeXaHU3M JIeUCTBUS (hepMeHTa, 00pa3yloTcst CBOOOIHBIE PAIUKAIIBI, YTO CO3AET OYaru
KaHIEPOTreHHON MHTOKCHUKAIIWH.

Tema 11. O30uHbI 3amuTHLI c10il. O30H0BEIE "' OBIPHI'. PpeoHbI (XA0pdTOpyriaeBoaopoas). Poas MmeTana n
JPYTUX reoreHHbIX ra3o0B.

Honmmapomarudeckue yriesogpopons (ITAY). I'pynma [TAY o6benuHsIeT NECSTKY BEIIECTB, ISl KOTOPHIX XapaKTEPHO HAIMYHE
B CTPYKTYpe Tpex U 0oJiee KOH/IEHCUPOBAaHHBIX OEH30JbHBIX KoJiell. MeHee TokcnuHbiMu [TAY sBistioTCs aHTpAlieH U
(eHanTpeH. BrICOKOKaHIIEPOreHHON TOKCHYHOCTBIO 00JIaaI0T OeH3MUPEH U JUOeH3MHUPEH.

Ucrounuku [TAY: npouiecch cropanust He(bTeNpoLyKTOB, YIJis, AepeBa, Tabaka, Mycopa. Hanboubimii BK1al BHOCHT CropaHue
yrast. Bonbmias yacts [TAY yHOCHTCS Ha JanbHUE paccTOsIHYS B BUIE adpo3oiiel. Ancopoupylores ITAY Ha yacTumax caxw.

Jns opraHn3Ma gesioBeka 0COOCHHO OTACHBI a9PO30JIbHBIE YaCTHIII C aicopOrpoBaHHBIM OeH3mperoM (0.5-5.0 mkm). B
armocepe [TAY TpaHchopMUPYIOTCS B MOJMsACPHBIE XUHOHBI MO1 ISHCTBHEM 030Ha, 4 TAK)KE B HUTPOOSH3MHPEHBI
(MyTareHsl) oj, JeMCTBUEM JUOKCH/IA a30Ta.

KaHueporeHHoe JieficTBUE OCYILECTBIISAETCS B PE3yJIbTaTe ABYXCTYIEHYATOr0 MEXaHU3Ma, BKJIOYAIOIIEro FeHOTOKCUIECKYI0
MHUIIMALIMIO U SMTUTeHETHYEeCKoe poMoTHpoBaHue. VHuimarops npu B3aumosericteuu ¢ [JJHK Bbi3biBatoT HeoOpaTumble
myTauud. [IpoMoTops! AEfCTBYIOT Yepe3 AauTensHoe BpeMs. OHM yCUIIMBAIOT JefCTBUE MHULMATOPA, & UX COOCTBEHHOE
BO3JICHICTBUE Ha OPraHU3M B TEUEHUE HEKOTOPOTrO BPEMEHHU SIBJISIETCS] OOPATUMBbIM.

Tema 12. [TapuukoBrblie ra3sl. IX oTHOCHTENLHBIN BKJIAJ B MapHUKOBLII 3 (ekT. 3arpsizHenne aTMocgepsl
aBTOTPAHCHOPTOM U NP OMBIILTEHHBIMH NP € NP UATHSAMU.

Dochopoprannyeckue coepuHenus (POC). Ucnonb3yoTes B kKadecTBe nectruuaoB. Oxu npunum Ha cMeHy XOC, Tak Kak
MeHee YCTOWYMBBI B OKpYy:katoieil cpeae. [IInpoko mpuMeHsIoTCs clieIyIolye NecTULIbl (MHCEKTULIUIB): XJI0podoc,
nuxiiogoc, Metadoc, pocdamun, Trodoc, ¢hozasioH, kapoodoc u ap.

B ocHoBe mexannsma aeiictBus POC nexuT n3duparesbHOE TOPMOKeHe (hepMEHTa alleTHIIXOJIMHACTEPassl (AX3), KoTopas
KaTaIM3UPYyeT THAPOIIM3 MeAUaTopa HepBHOro Bo30Y:xaeHus anetiixomrHa (AX). B pesynbrate Hapylmaercs nepeaaya
HEpPBHOTO UMITyJIbCa.

PaccmoTpenue cxemsl rusiposinsa atetuixoiuHa ¢ yuactuem AX3. ®OC 6okupyior AXD, B3aMMOAEHCTBYS C SCTEPa3HbIM
neHTpoM. PocopupoBannas AXD B OTIMYME OT aETHIMPOBAHHON HE MO/IBEPraeTcsl CaMOIPOU3BOIIBHOMY THIPOJIH3Y.

PeaktuBaropsr AX3. [lumupokcumsl. CxeMa peakTuBauu ocoprpoBaHHoil AX3D.
Tema 13. [Ipupoaa napaukoBoro 3¢ exra u ero BJUsAHUE HA H3MEHEHH e KanMaTa (KpPyrjabli cToJ).

Xumust atmocepbl. OCHOBHbIE KOMITOHEHTSI, ITPUCYTCTBYIOIIME B aTMOC(hepe MOKHO pa3ieuTh Ha 3 rpynis! (IOCTOSIHHBIE,
TiepeMeHHbIe, CTy4JaiHble). DBOMOLHS aTMOC(hEpPhl: aKKPELHs BEIECTBA MEKIUIAHETHOTO MTPOCTPAHCTBA, BYJIKaHU3M,
XMMHMYECKOEe B3aMMOJIEHCTBYE ra30B aTMOC(EPH! ¢ KOMIIOHEHTaMU THApocdepsl U IMTOC(ephl, JrcConraliisa MOJIeKyJ1 BO3/LyXa
1oz BiusiHUEM Y @- 1 KOCMHUECKOTO M3JTydeHni, BroreHHbIe porecchl B )KMBOM BEIECTBE, AHTPOIIOT€HHAS JIESITETbHOCTb.

AHTpOIIOreHHbIE UCTOYHUKH (aBTOTPAHCIIOPT, MPOMBIIIUIEHHOCTH). COCTaB BBIOPOCOB. A3p030IH (TbUIH, ABIMbL, TYMaHBI).
Cwor. [lepBuyHsIil (TOHOOHCKUI). BTOpUYHBIH (JI0CaHKENEBCKUI MM (DOTOXMMUIECKHI).

PannoaxkTBHOCTH (ecTecTBeHHas!, aHTponoreHHas1). EcrecTBeHHast painoakTHBHOCTb 00yCIIOBJIeHa ABYMsI (DaKTOPaMH:
HaJIMYMEM B aTMOC(epe pajloHa U BO3JEHCTBHEM KOCMUUYECKHX JIy4el. VICTOUHMKY paJoHa U ero IPOHUKHOBEHKE B
Tporocdepy 1 atMmocdepy. XapakTepUCTHKa KOCMUYECKHX JIydei (MepBHYHbIE, BTOpHuHbe). OOpa3oBaHue B atMochepe
PaguoN30TONOB (TPUTHUS U PAJUOYTIEPOAA).

McTOYHMKY aHTPONIOTeHHOH pagroakTUBHOCTH. OCHOBHBIE PaJHOaKTUBHBIE N30TOIIH (ypaH, IUTyTOHUM, CTPOHIMN, O, LE3Hi,
Gapuii, 1iepuil).

Tema 14. Pagunonykiuapl. OCHOBHbIE OHATHS Paguo0H0IOruu. Paqo4yBcTBUTENLHOCTD JKUBBIX OPraHU3MOB,
EcrtecTrBennniili pagnanunonubiii ¢poH. Ero reorennas cocrasiasiomasi. Kocvuae ckne ayun. IHTEpaKTHBHBIN
onpoc

O30HHBIN 3aIMTHBIN CJI0M. SIBNsieTcst BepxHei rpanuiieit ornocdepsl. [Ipeacrasiser coOoi MIEHKY U3 MOJIEKYJT 030HA
tomuuHoi B 0.3 cm. [Noromiaet onacHoe /jisi BCero ;KUBOro OMOJIOruuecky aktupHoe Y D-usnyuenue (umHa BosiHb 240 - 260
HM). O30H Takxe noriomiaeT UK-m3nyuenne 3emin, IpensaTCcTBYS ee oxJaxaAeHno. MakcuMallbHOE CoAep:KaHne 030HA B
aTMocdepe HaOII0AaeTCsl BECHOM, & MUHUMAIbHOE OCEHBIO.
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O30HOBBIE ABIPHI (YIACTKH O30HOBOTO CJIOSI C IOHMKEHHOW KOHIIeHTpaIielt). @peoHoBas TUIoTe3a BOSHUKHOBEHUST O30HOBBIX
JpIp. PpeoHs! (XIOPPTOPYIIIEPO b, KOTOPHIE UCTIONB3YIOTCS B KAUECTBE XJIAJIOTEHOB, BCIIEHUBATEIICH TUIACTMACC, B
A9PO30JIbHBIX YIIAKOBKAX U T.J1.). PPeoHBI MOMagaloT B BEPXHIOK YacTh aTMOC(ephl, TiIe MO/ ASHCTBUEM CBETa pa3pyIIanTcs C
00pa3oBaHUEM CBOOOHBIX aTOMOB XJiopa. OIMH aToM XJjiopa Mox3eT pa3pymuts 10 10 000 MoJieKys1 030Ha.

Jpyrast rurotes3a MosiBJeH!sI 030HOBBIX JbIP OCHOBAaHA Ha B3aMMOJIEHCTBUM 030HA C MOTOKAMHU BOJIOPO/IA , METaHa U JIp.
YLIEBOJOPOJIOB, MOCTYHAIONINX B Tporocdepy uepe3 pa3ioMsl B 3eMHOM Kope. ['eorpaduyeckue KOOpANHATH TAKUX Pa3IOMOB
6JIM3KKM KOOPAMHATAM O30HOBBIX JbIp. B mpobax razos BysnkaHoB KamuaTtku unentuduimpoBano okono 100 opranuueckux
COEIMHEHMI C JUTMHOM 1enu 10 12 yriaepoaHbIX aTOMOB.

BcrecTBre mpekpaiieHus Mporu3BoACTBa (DPEOHOB B HACTOSIIIEE BPeMsI OTMEYAETCsl CHIKEHHE CKOPOCTHU ITPUPOCTA

1002 IbHOM KOHIIEHTPAIIMK YeTHIPEXXJIOPUCTOro yriiepoa, xjopodopma, adropauxiopmerana. [Ipoucxoaut 3amMeHa
MPUMeHsIeMbIX (PPEOHOB Ha MOTEHIMABHO MeHee onacHble. Takue BelecTsa MO0 He COIepKaT XJIopa, TMO0 pa3pylialTcs B
HUKHUX CJIOsIX atMocdepbl. OHAKO 3aMeHa OIHUX (DPEOHOB APYTMMHU, XOTSI ¥ CHUKAET OMACHOCTh Pa3pyIlIeHUs] 030HOBOTO
CJIOs1, BeJIET K M3MEHEHUIO KJIMMATa, MOCKOJIbKY (DPEOHBI-3aMEHUTENT B OCHOBHOM SIBJISIOTCSI TAPHUKOBBIMU Ta3aMHU.

Tema 15. AHTpONOreHHbIe HCTOYHUKH PAANOHYKJIUI0B. PU3NUYeCKHil M OHOJIOrHYeCKUil NePHO/AbI MOJIypacnaaa u
NOJIyBbIBE/ICHUsI PAJIHOHYKJIU/0B.

ITapaukoBbIii 3¢peKT ( coBMECTHBIN 3h(PeKT Mpo3pavyHOCTH aTMOCHEPH! 7151 YaCTHU MPUXOJSIIETO COJTHEYHOTO U3Iy4YeHus U
HOTJIOLIEHHST OOJIBIIMHCTBA OTPakaeMoro 3emiiel U3JyueHusI [JIaBHBIM 00pa30M MOJIEKYJIAMHU BOJIbI M YIJIEKHUCIIOTO ra3a).
[Tornormienue sHepruu OT 3eMiId MPOUCXOAUT B OCHOBHOM B HUKHUX CJIOSIX aTMOC(Epbl M YMEHBIIIAETCsI C pOCTOM BLICOTHI. B
pe3yJibTaTe HUXKHUE CJIOU HArpeBaloTCsl, a BEpXHUE oxJyaxaaoTcs. CYMTAIOT, YTO HUXKHSSI YaCTh aTMOC(epbl HarpeBaeTcst
npumepHo Ha 30 C npu yBeJIMUeHUU KOHLIEHTPAIMK YIJIEKUCIIOro ra3a BABOE.

VTIIeKUCIbIA ra3 sIBJISeTCS] CAMBIM Ba)KHBIM MX aHTPOIOTEHHbBIX MAPHUKOBBIX ra3as (55 %). [lpyrue ra3bl Tak:Ke BHOCAT CBOA
BKJIaA: ppeoHsl - 23 %, MeTaH - 15 %, okcumpl a30ta - 6 %, 030H M CEpHUCTHIN Ta3 - 1 %.

Ity nUphI HEe MOJTHOCTHIO XapaKTePU3YIOT TOT BKJIAJ], KOTOPHIX BHOCST B CYMMAapHBIN MTAPHUKOBBIA 3(h(PEKT pa3IudHbIe Tashl.
U3 pacuera MoseKyJia Ha MOJIEKYJly MeTaH B 21 pa3 6osiee 3(p(heKTHBHO MOTJIOIAET SHEPIHIO U3TyYEeHHs], YeM YIJIEKUCIIbIN ra3,
a HekoTopsie (peoHsl ? 6oee, yeM B 12 000 pa3. MOXKHO CUUTATh, YTO ITU Ta3bl SBJISAIOTCS CUHEPreTHUECKUMU (DaKTOpaMu B
KPYroBOpOTE YIJIEKHCIIOTO rasa.

Cr10:XHOM SBNISIETCS OLIEHKA BKJIaJa B MapHUKOBBIA 3(peKT 030Ha. O30H, 00pa3ylomuiics 13 BBIXJIOMHBIX Ta30B aBTOMOOMIIEH
BHOCUT HE3HAUMTEJbHBIN BKJIAJ, T.K. CHOBa paspyuiaercs. POTOXMMUYECKH 00pa30BaHHBIN O30H B BRICOKHX CIIOSIX TPOIOC(hephl
13 BBIXJIONHBIX Ta30B CaMOJIETOB UrpaeT Oosbiiiee 3HaueHne. CtparocepHbIid 030H O1arogapst MOTJIOMIEHHIO SHEPTUH B
crpaTtoc(epe BBI3BIBAET 3aMETHOE OXJIaXKACHNE TPOIOC(hEPHI.

KOMHLIOTCpHI)Ie MO/JICJIN BEPOATHBIX W3MEHEHUI KJIMMaTa B PE3YIbTATE YBEJIMYCHUA KOHUEHTpALIMKU YITIEKHUCIIOrO ra3a
IMOKa3bIBAIOT, YTO JIET B YMEPEHHLIX U BLICOKUX HIMPOTAX CTAHOBUTCS Oonee TEIUIBIM, C 60Jiee BIAKHBIMU 3UMAMH.

prFI/IM IIOTEHIMAJIbHO BAXXHBIM ITIOCJIEACTBUEM r7100aJIbHOrO TIOTETUIEHUS 6yHGT MoAbEM YPOBHA MODH. Ilo pacueTtamMm
YABOCHHUE KOJMYIECTBA aTMOC(I)CpHOI‘O YIJIEKHUCJIOTO I'a3a BbIBOBET NOABEM YPOBHA MI/IpOBOFO okeaHa Ha 0.5 M.

Tema 16. Kostoksuym "'IIpo6Jsiema yrum3anau painoaKkTHBHBIX H XHMHYe CKHX 0TX010B"'

XumMudeckast 9KoJIorusi ruapocgepsl. XapakTepuctuka ruapocdepsl. [19Th THIIOB KOMIIOHEHTOB MOPCKOH BOJbI (AHMOHBI 1
KaTHOHBI, OMOTE€HHBIE 3JIEMEHTHI, PACTBOPUMBIE I'a3bl, MUKPO3JIEMEHTHI, OPraHNYECcKHe BellecTBa). B Mopckoil Boje XI0prioB B
5 pa3 Goublire, yeM KapOoHaTOB. B peunoit Boge Hao00poT. II0CTOSIHCTBO COJIEBOro cOCTaBa MOPCKOM BOJIBI - OCHOBHASI
3aKOHOMEPHOCTh B XUMUH OKeaHa. COoJIEHOCTh OKeaHa (KOHIEHTPALHs PACTBOPEHHBIX COJIEH).

Baxnas xapaktepuctika Mopckoit Boasl pH. Pe3ysbTupyiormiye cooTHOLIEHUsI MEXK/Ly PACTBOPEHHBIMH MOJIEKYJIaMH ¥ HOHAMU
NPUBOJAT K popmupoBanuio OydepHoro pactBopa ¢ pH = 8.0 ? 8.5. JlokanbHble NpuYMHBI MOTYT OHU3UTH pH 10 6 nim
MoBbICUTH 710 10.

B MOJIAPHBIX MIMPOTAX MPOUCXOAUT MOIJIOMICHUE XOJIOAHBIMH BOJAMU YIJTICKHUCIJIOIO rada, 4 B TPOIMMYCCKUX U DKBATOPUAJIBHBIX
yI‘IICKI/IC.TII)IfI ra3 CHOBa NepexoauT 13 BOAbI B aTMOC(I)pr. Hapunanbﬁoe JAaBJICHUEC YTJICKUCIIOTO I'a3a B TPOIIMKAX BCEr/Ja BBIIIC.

Buonornyeckas Bona. ’KuBsle cyiiectsa Ha 3emiie U pacTeHus coaepxat Boay a0 80 % mo macce. OCHOBHAs Macca BOJ,
6uocdepsl HEOTHOKPATHO MPOXOJUT Yepe3 KUBble OpraHu3Mbl (Metabonm3m). [loatomy Bee Bobl OMOChepbl IPaKTUUECKH
SIBJIAIOTCSI OMOI€HHBIMU.

Tema 17. Xumunueckas sxoJorusi ruapocdepsl. [Ipecnas Boga. buosoga. 3arpsi3HeHne MHPOBOro OKeaHa.
Toxcuueckoe u 3BTpOohupyomee 3arpsi3HeHne ruapocdepsl.

MOHHTOPUHT OKPYXKaIoIel cpefibl. ITO KOMILIEKC MEPOIPUSITHIA 110 OINPE/IE/ICHUIO CTETIeHH 3arpSI3HEHHOCTH TeX WJIM MHBIX
aeMeHTOB O6uocdepsl. PazinyaioT 4 BUIa MOHUTOPUHTIA: [NIOOABHBIH, HAIIMOHAIbHBIA, PETMOHANIbHBIN, TOKAIbHBIA. CI1yKObI
MOHHMTOPUHI'a KOHTPOJIMPYIOT COfIEpXKaHUe B 0OBEKTaX OKPYKaIoIIei cpe/pl HanboJiee pacpoCTPaHEHHBIX 3arps3HUTENEH
(IMOKCUT 1 MOHOOKCH]L YTJIepO/ia, TMOKCH]L CePbl, OKCU/IBI a30Ta, (pocathl, TSKENble METAIUIBI, IECTULIM/BI, PAAUOHYKIIU/IBI).

OCHOBHBIMHU METO/IaMH OTIpe/IeNIeHUsT OOIIeH 3arpss3HEHHOCTH CTOUYHBIX BoJ siBJistiotrcst Metonpl XITK u BITK. XTIK
XapakTepu3yeT oOllee CoiepKaHue B BOJE BOCCTAHOBUTENICH, pearrpyIolyX ¢ CHIIBHBIMU OKUCTUTENSIMA. B kKauecTBe
OKUCJIUTEJISI UCHOJB3YIOT AUMXPOMAT Kajusl. BOJbIIMHCTBO OPraHMYeCcKUX BEIIECTB OKUCIAIOTCS Tpy 3ToM Ha 95-100 %
(VCKJTIOYEHHE COCTaBIISIOT MUPUANH, OSH30JI, TOTYOII).
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BIIK (6uoxumMudeckoe oTpedieHne KUCIOpoaa) ? 3TO KOJIMIECTBO KUCIIOPO/Ia, TpeOyeMoe Il OKUCIICHHS] HAXOSIINXCS B
BOJIe OPraHUYECKUX BEIIECTB B a9POOHBIX YCIJOBUAX B Pe3yJIbTaTe MPOUCXOISINUX B BOjIe OMOJOTMIECKUX IPOIECCOB.
OKUCITUTETBHBIA TIPOLIECC B 9TOM CJIyYae OCYIIECTBIISIETCS 32 CYET MUKPOOPTaHU3MOB, UCIIONIB3YIONIHX OpraHIMYEeCKIe
KOMIIOHEHTHI B KauecTBe nuiy. Onpefie/ieHre pacTBOPEHHOTO KUCTIOPO/Ia OCYIIECTRIISIIOT MeToIoM BruHKIIepa (MooMeTpus).

Tema 18. MeTa60/13M 3KOTOKCHKAHTOB. /leTOKcHKanus 1 JeTajdbHblil cuHTe3. [IpeBpameHnss XHMHKATOB €
ydyacTHeM H3HMOB.

KonrposbHas padora.

AHTpornoreHHble (paKTOPHI 3arpsa3HeHus aTMocephl. A3p0o30JIbHAS COCTABII0MAsT aTMOCchepsl. O30HOBBIE "IBIPHI .
[NapHukoBbie ra3sl. IX OTHOCHUTENBHBIN BKJIAJ B TAPHUKOBBIH 3(p(peKT. 3arps3aeHne atMochepsl aBTOTPaHCIIOPTOM U
MIPOMBIIIIEHHBIMH TPEeANpUATHSIME. Pagnonykimabsl. OCHOBHbIE OHSATHS PAIOOUOTIOrUH. PaiodyBCTBUTEIBHOCTD JKUBBIX
opranm3moB. EctecTBeHHbIi pagnairionHsiii ¢oH. Ero reorenHas cocrasisiomas. Kocmuyeckue ryan. XuMuvecKasi 9K0JIOTHs
ruapocepsl. [Ipecnas Boga. buosoga. 3arpssHeHne MuUpoBoOro okeana. Tokcryeckoe 1 3BTpoQHpyoIlee 3arps3HeHne
ruzpocdepbl. MeTabom3M 9KOTOKCUKAaHTOB. [IpeBpalieHns: XMMUKATOB C y4acTHEM SH3UMOB.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeHHsI JJIsi CAMOCTOATEJbHON PA60ThI 00yJaIOIUXCS M0
U CIHILTIHE (MOIYJIIO)

CamocrosTesbHas padoTa 00yYaIOIIMXCS BHITIOIHSETCS N0 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeMoCPeACTBeHHOro yyactust. CamocTrosiTesbHast padoTa MoApa3AeNseTcsl Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 padoTy. CaMocTosTebHAs padoTa 00yUAIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3aesioB) AUCHMIUIMHBL, TAK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTeNbHOM paboThl 00yJaloIIMecs YATAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs1, HANIpaBJICHHbIC Ha 3aKperIeHre 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 0 JUCIUIUIMHE.

OpraHuzaiys CaMOCTOSITENIbHOW paboThl 00YYaIOIIMXCs perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl INTepaTypoil 1 3JIEKTPOHHBIMU 00Pa30BaTE/IbHBIMU PECYPCaMHU, BKIIOYASL:

IMopsmok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JEeATEeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajlaBpuaTa, MporpaMMaM ClielIHINTeTa, POrpaMMaM MarkCTpaTyphl (YTBEPXK/IeH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIIero odpaszoBaHust Poccuiickoit ®eneparvu ot 6 anpesst 2021 roga Ne245)

ITucbmo MuHuctepctBa oopasopanus Poccurickort ®eneparmu Nel14-55-996un/15 ot 27 Host6pst 2002 r. "OO akTHBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIMX YUeOHbBIX 3aBeICHUN"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBosmkcK i)
(penepanbubIil yHUBEpCUTET"

ITpaBuna BHyTpeHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHaabHOro oopazoanus "Kazanckuit (IprBosnkckuil) (peaepanbHblil yHUBEpCUTET"

JlokanbHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) enepaibHOTO yHUBEPCUTETA

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIIUHE (MOIYJII0)

q)OH,H OLICHOYHBIX CPEACTB I10 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE SHHHHfI, yM€HHf7I 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEACTB BKIIOYACT OLECHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMC)KyTO‘-IHOfI aTTeCTalluu.

B ¢onIe 011IeHOYHBIX CPEICTB COAEPKUTCS ceayommas HHPpOopMaIus:

- COOTBETCTBHE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 0O0yUYeHHs TI0 TUCIUTUTIHE (MOYIIIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITUA;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU O JUCHUILIMHE (MOIYJIIO);

- OMHCaHUe MOpsIAKa IPUMEHEHHS U IIPOLIEAYPHI OLIEHIUBAHUS s KKIOTO OLICHOYHOT'O CPEACTBa;
- KpUTEPUU OLIEHUBAHMS JIJIs1 KaXIOTO OLIEHOYHOI'O CPE/ICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSBISIEMbIE K ISUCTBUSIM 00Y4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoHJI OLIEHOUHBIX CpE€ACTB O AUCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JUCHUITTMHBI (MO)lyJ'IIO).

7. IlepeyeHnb UTEPATYPHL, HEOOXOUMON JIJIsI OCBOEHHUSI U CIUILIUHBI (MO 1yJIsl)

OcBoeHMe QUCLUIUTMHBI (MOYJIs1) TIpeIoaracT u3ydeHrue OCHOBHOM U JOMOTHUTEIBHON y4eOHOM tuTepaTypsl. JIuteparypa
MOXET OBITh JOCTYITHA 0OYYalOIMMCS B OTHOM M3 ABYX BapUaHTOB (JTMOO B 00OMX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOOGHaﬂaTCHHMI/I;
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- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaronuecs moyJyanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJIb30BaHUsI HaydHO! OMOIMOTEKON.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOHT
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOTO U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIUIsApa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOIA M OTIOJHUTENIBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUS JUCIAIUIMHBL (MOJLYJIS), HAXOIUTCS
B [Ipunoxenun 2 k paboueii nmporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBIICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTeIAMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

A.B. Ckanbabiil, U.A. PynakoB BrosnemeHTs B MeJULIMHE. -
http://chemistry-chemists.com/forum/viewtopic.php7f=15&t=35&p=11328#p11328

I'.Il. BecnamsTHOB, FO.A. Kpotos. [IpenenbHo 1onycTuMble KOHIEHTPAMA XUMAYECKUX BEIIECTB B -
http://chemistry-chemists.com/forum/viewtopic.php?f=21&t=102&p=11275#p11275

Harmmonanensni nopran <IIpupoga Poccum> - http://priroda.ru.

Xumus B skosoruu. ['.I1. BecnamsitHoB, FO.A. Kpotos [IpenensHo gonycTuMbie KOHIIEHTPALMU XUMUUECKUX BEIIECTB B
OKpy:xkaroien cpefie. - http://chemistry-chemists.com/forum/viewtopic.php?f=21&t=102&p=11275#p11275

SxiCornacue. LeHTp mo mposemam okpyxarorien - http://www.ecoaccord.org/pop/index.htm
Dko3amuTa. CaliT HEKOMMEPYECKOH IKOJIornueckon opranuzanui - http://ecodefense.ru/
DKOJIOTHYECKIH [IEHTp <IDKocucTeMa> - http://www.ecosystema.ru/

9. MeTouyecKkne yKa3aHus /Iisi 00y4Yarouxcs M0 0CBOEHUI0 JUCIHUILINHBI (MO TyJis1)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

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

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

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

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

CaMOCTOsI-
TenbHas paboTa

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

3K3aMeH DK3aMeH IPOBOAUTCS Yallle BCETo [0 BCEM pasjesaM U3y4aeMoro Kypca. Llesbio 3k3amMeHa sABIgeTcs
(bopmupoBaHue y cTyIeHTa HaBBIKOB aHAJTN3a TEOPETHUYECKUX U MPAKTHUECKUX 3HAHUI HAa OCHOBE
CaMOCTOSITEJILHOTO N3y4YeHHs] y4eOHOW M Hay4YHOH JiuTepaTyphl. Ha 9K3amMeH BBIHOCSATCS Yallle BCEro KpyItHble
TEOPETUYECKHE BOTIPOCH. B OTIEJIBHBIX CIIy4asix BOIPOCHI, CBSI3aHHbIE C peajn3alyei MpakTuieckux 3a1ad. Ot
CTyJleHTa TpedyeTcs:

- BJIajieHHe U3y4YeHHBIM B X0Jie Y4eOHOro mpoliecca MaTeprualioM, OTHOCSAIIMMCS K paccMaTpyuBaeMbIM
rpobyiemMam;

- 3HAHME Pa3HBIX TOYEK 3PEHHUs [0 COOTBETCTBYIOIIEH IpodJieMe, yMEHUE COOCTABIATh UX MEXy COOOH;

- yriyOieHHble 3HaHUS, IOJTyYeHHBIE TTPY ITOMOIIM HCTIOIb30BaHMS AOTIOJHUTENBHBIX MaTEPUAJIOB TIPH
TIOAATOTOBKE K 3aHSATHIO;

- HaJIMYMe COOCTBEHHOTO MHEHHUS 110 00CYK/IaEMBIM BOITPOCAM U YMEHHUE ero apryMeHTHPOBaTb.

DK3aMeH - 3TO He TOJILKO (hopMa KOHTPOJIsI, HO M METOI, YIJTyOJIeHu s, 3aKpeTUIeHnsI 3HaHUH cTyleHToB. Ero
3aj1a4a - 10OUThCs Oojiee IITyOOKOro OHUMAHUA CTYJEHTOM OIpeIeIeHHOTO MaTepyaa, IpoOyIuTh y CTyIeHTa
CTPEMJIEHHE K UTEHUIO JIOTIOJHUTEILHOM JINTEPaTypHI.

INoaroroBka k 9K3aMeHy HAUMHAETCSI C KOHCYJIBTAIUY ITpero/iaBaTeis, Ha KOTOPOi OH pa3bsCHSET TEMATUKY
OT/IEJILHBIX pa3/ieJioB, BHI3BABIIKX y CTY/ISHTOB ONpe/esIeHHbIE 3aTPYAHEHHS C TIOHUMaHUEM, PEKOMEHIYeT
JIMTEpaTypy Ul U3y4eHUs U 00bsICHSET ITPOLielypy POBeIeH!s 9Kk3aMeHa. Ha caMocTosITeNIbHYI0 TIOITOTOBKY K
9K3aMeHy CTYJIeHTY OTBoAMTCs 1-2 Hepenu. MeTonuueckue yka3aHus JOJDKHBI IOMOYb CTY/IEHTaM
LieJIeHaIpaBJIeHHO OPraHU30BaTh paboTy MO OBJIAJICHUIO MaTEPUAJIOM U €ro 3alloMUHaHMI0. [Ipu MoAroToBKe K
9K3aMeHy CJIeyeT, IPexke BCEro, IpOCMOTPETh KOHCIEKTHI JIEKLIUH 1 IPAKTUYECKHUX 3aHATUI U OTMETHTh B HUX
BOIPOCHI, HanboJiee CII0KHBIE IS TOHUMaHus1. Takue BOIpockl TPeOYIOT He MPOCTO 3allOMUHAHUS MaTepraa, a
IIpeanoJaramoT 6oJiee riy0oKoe HOHUMAaHUE CTYJEHTOM CYLIHOCTH paccMaTpuBaeMsbIX spjeHuil. Eciu kakue-To
BOIIPOCHI BEIHECEHB! ITPENoaBaTesieM Ha CaMOCTOSATEIbHOE U3yUeHHUE, CIelyeT OOpaTUThCS K y4eOHOM
JIMTEepaType, peKOMEHJOBAaHHOI IPEerojaBaTesieM B KauecTBe NICTOYHHKA CBE/ICHUI.

SK3aMeH NpoBOAUTCs B hOpMe MHIVBUAYAIBHON Oece bl PernojaBaTest ¢ KaxapiM cTyaeHToM. OObYHO
TIperno/iaBaTesb 3a/jaeT HECKOJIbKO KPAaTKUX KOHKPETHBIX BOIPOCOB, TIO3BOJISIONIMX BBISICHUTh CTEIEHb
HOZITOTOBJIEHHOCTH CTYJIEHTa K 9K3aMeHy. [lanee 6osee nogpoOHO oOcyxaaeTcs KaKkas-JI100 CTOPOHa TOrO W
WHOTO BOIPOCA, YTO MO3BOJISIET OLIEHUTh YPOBEHb NOHMMaHUs. [1o uToram sx3amMeHa BbICTaBIISIETCS

1 depeHMpoBaHHast OLIEHKa. DK3aMeH MPOBOJAT B Yachl, IPElyCMOTPEHHBIE KaleHAAPHBIM TUIAHOM
AyIUTOPHBIX 3aHSTHH.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
10 JUCIHMILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHb MHGOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBbIX IIPU OCYIIECTBICHUH 00pa30BaTEIbHOTO MPOLIECCa MO TUCIUILTIHE
(MoyII0), BKJIIOYAS [IEpeyueHb MPOrpaMMHOr0o oOecrieueHns: 1 MH(MOPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEICTABIICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOYJII0)

MarepraibHO-TEXHHUECKOE 00ecrieueHre 00pa3oBaTeIbHOTO TIPOIIECCa IO AUCIUILIAHE (MOIYJTIO) BKIIIOUAET B ceOs CIIeqyIoNIne
KOMITOHEHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOeblo (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.
MynsTUMeaniiHas ayAUTOPHS.
Crenuanu3upoBaHHas J1abopaTopusl.

12. CpeacTBa aganranuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €70 BO3MOKHOTO IPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

3AE
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

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

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

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

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

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

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

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

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

IIporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 11aHoM 1o crietmanbHoctu: 04.05.01
"dyHaaMeHTanbHas U MPUKJIaIHAs XUMUs'" U crienmanu3anuy "®yHIaMeHTaIbHASE XUMUSL: MaTepUalibl Oyayiero”.
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[Iporpamma aucruruivasl "Xumus B skostoruu”; 04.05.01 "dynpameHTanbHas ¥ MPUKJIAAHAS XUMUSA'" .

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.05 Xumus 6 sxoroeuu

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

CrneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMUS
Cremmammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBL OYVIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

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

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

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

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

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